PaccmoTpeno YTBepxkIeHO

Ha 3aCeaHuH IeIaroruueckoro CoBeTa MIPUKA30M TI0 YIPEKICHHUIO
npotokoi Ne 5 ot 8 mas 2024 roga ot 8 masg 2024 roma
Ne 171
JOKYMEHT NNOJAIIUCAH
JEKTPOHHOUI
noaAInnChbIO

Ceprudukar 00ESFBBDFFA28142EESEFE74351EB6FB32
Brnanenen N'onmy6oBa FOnus AnexcanapoBHa
JHeiicrBurenen ¢ 20.10.2022 o 13.01.2024

OCHOBHA#A
OBPA3OBATEJIBHAS ITPOT'PAMMA
cpeaHero oouero odopazoBaHus
MYHHIHIIAJIBHOI0 ABTOHOMHOI'0 00111€00pa30BaTeJIbHOI0 Y4UPeKICHUS
«JIsHTOpCcKas cpeaHsisi o0meoOpa3oBaTe/ibHasi IKoJa Ne 7»
Cypryrckoro paiiona
XanTpI-MaHCHIICKOT0 aBTOHOMHOT0 oKpyra — FOrpsi
Tromenckoii od1acTu
Cpok peanu3zanuu — 2 roja



OCHOBHBIE ITOJIOKEHUA

. OcHOBHasi oOpa3oBartelibHasl MporpamMma CpeaHero oluiero odpazoBaHus (nanee -
OOII COO) MyHUIIMIIATBHOTO aBTOHOMHOTO OOHIE00pa30BATEIBHOTO YUPEKIACHUS
«JIantopckas cpemusisi oOmieoOpazoBaTenbHas 1mkona Ne 7»  (manee- MAOY
«JIsatopckas COIIl Ne 7») paspaboTaHa B COOTBETCTBUHM C  TpeOOBaHUSIMU
(denepanbHOro rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro OO0IIero
obOpazoBanus (nanee — PI'OC COO) k cTpyKType OCHOBHOM 00pa3oBaTesbHOMN
IpOrpaMMbl, Ha OCHOBaHMH (erepanbHO 00pa30BaTEeIbHOM MPOrPaMMbl CPETHETO
oOmiero oOpa3oBaHUs, YTBEPKACHHON MpHKa30oM MUHUCTEPCTBA MPOCBEIIECHUS OT
18.05.2023 Ne 371 ¢ uzmenenusimu ot 01.02.2024 Ne 62 u 19.03.2024 Ne 171.

. Conepxkanne OOII COO MAOQOY «JIsuropckas COL Ne7» mpencraBiaeHO yuyeOHO-
METOMYECKON JOKyMeHTanuen (denepaibHblii y4eOHBIM TUTaH, ¢eaepaabHbIi
KalleHJapHbld yueOHbI Tpaduk, ¢denepaibHble paboyue NporpaMmbl  yYUEOHBIX
IpEeIMETOB, KypCOB, NWCUMIUIMH (MOMYJEH), WMHBIX KOMIIOHEHTOB, (eaepaibHas
pabouass  mporpamMma  BOCIUTaHusA,  (enepanbHbI  KaJCHAApPHBIM  IUIaH
BOCIIUTATENIbHOW paboThl), ompenenswoniel enunble ais Poccuiickoit deneparuu
0a3oBeie 00BEM U COJEpKaHWEe OOpa30BaHUS YPOBHS OCHOBHOTO OOIIETO
o0Opa3oBaHusl, MJIAHUPYEMbIE PE3YJIBTATHl OCBOCHHS 00pa30BaTEIbLHON MPOTPaMMBI.

. O0Il COO MAOY «Jlantopckas COILI No7») pa3zpaboTaHa B COOTBETCTBHH C
denepanbHbBIM FOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO OOIIETro
oOpazoBanus (paee — ®I'OC COO) u OOII COO. Ilpu 3TOM coaepkaHue u
mianupyemeie  pesyibtatel OOII COO MAOY  «JIsnropckas COILL Ne 7»)
COOTBETCTBYET COJIEPKAHUIO U TIaHupyeMbix pe3ysnbraroB @OIT COO.

. IIpu pazpaborke OOII COO MAOY «JIautopckass COILLL Ne 7») npemycmarpuBaeT
HEMOCPE/ICTBEHHOE MPUMEHEHHE TIPpH pean3anuu ooszarensHoit yactu OOIT COO
denepanbHbIX paboyuMXx MOpPOrpaMM MO Yy4eOHbIM npenMeram «Pycckuil s3bIK»,
«Jluteparypa», «Uctopus», «O6mecTtBo3Hanuey, «l['eorpapus» u «OCHOBBI
0€30MacHOCTH KUZHEIEATETLHOCTI.

. OOII COO MAOY «JIanrtopckas COILL Ne7» BxirodaeT Tpu pasneina: LEJIEBOM,

COZEpKATEIIbHBIN, OPTraHU3AIMOHHBIN.



6. LleneBol pazgen ompenenser oOuiee Ha3HAYEHHWE, LIE€JW, 33aJa4d U IJIAHUPYEMbIE
pesyabtarsl peanuzanuu OOII COO MAOY «JIautopckas COILLL Ne7» a Takxke
CIOCOOBI OMpeIeNICHUs JOCTHKEHUSI 3TUX 1IeJIe U Pe3yIbTaTOB.

7. lleneBol pa3gen BKIIOYAET: MOSICHUTENBHYIO 3aIACKY; IUIAHUPYEMBIE PE3YIIbTAThI
ocBoenus obygaronumucs OOIT COO; cucteMy OIEHKH JOCTUXEHUS TIAHUPYEMBIX
pesynbTatoB ocBoeHuss OOIT COO

8. Copmepxarenphbiii  pazgen OOII COO BkiIoyaeT ClEAYOIIHE MNPOrPaMMBl,
OPUEHTHUPOBAHHBIE HA JIOCTUKEHUE MPEIMETHBIX, METANPEIMETHBIX U JIMYHOCTHBIX
pe3ynbTaToB: (efepalbHble padoure MPOorpaMMbl YUEOHBIX MPEAMETOB; MPOrpaMMy
dbopMHUpOBaHUS YHUBEPCATBHBIX YU€OHBIX IEUCTBHUM Y 00yUaromuxcs; dhenepaibHyo
pabouyto mporpaMmy BOCIIUTAHHUS.

9. ®denepanbHble paboyue MNPOrpaMMbl  y4EOHBIX MPEIMETOB  00€CHEUYUBAIOT
JOCTIDKEHUE TUIaHupyeMbix pesynbTaToB ocBoeHuss OOIl COO u paspabotanbl Ha
ocHoBe TpeboBanuit ®I'OC COO k pesyibTaTaM OCBOCHHS NPOrPAMMbI CPEIHETO
obmero oOpa3oBaHus.

10.ITporpamMmma (opMHUpPOBaHUSI YHUBEPCATBHBIX YUYEOHBIX NEHCTBUN Yy OOydaroIIMXCs
COJICPIKUT:

LEJNU U 33Ja4i, BKIItoYasi yueOHO-UCCIIEJOBATEIbCKYIO U MPOEKTHYIO EATEIbHOCTh
oOyyJaronmxcsi Kak CpeJCTBa COBEPIICHCTBOBAHUS WX YHHMBEPCAJIBHBIX YUYEOHBIX
JICUCTBUI;

ONKMCAaHKE MOHATUH, PYHKIIUN, COCTABA U XapAKTEPUCTUK YHUBEPCAIbHBIX YUCOHBIX
NEUCTBUA M HX CBSI3U C COACP)KAHUEM OTHENbHBIX YYE€OHBIX MPEIMETOB U
BHEYPOUYHOU NIEATEIHHOCTHIO, a TAKKE MECTa YHHUBEPCAIbHBIX YUCOHBIX NEUCTBHUI B
CTPYKTYype 00pa30oBaTeIbHON IEATETbHOCTH.

11.®enepanbHas pabouas mporpamMmMa BOCIUTaHUS HANpaBjeHA HA Pa3BUTHE JTUYHOCTHU
o0y4aroluxcsi, B TOM UYUCJIE YKPEIUIEHHE MCUXUYECKOro 370pPOBbsl M (PU3UUYECKOE
BOCIIUTaHUE, JOCTHKEHHE HMH pPE3yJIbTaTOB OCBOEHHUS MPOrpaMMbl CPEIHETO
obmero oOpa3oBaHUs.

12.®enepanbHas paboyasi MporpaMMa BOCIIUTAHUS PEATU3YETCsl B €IUHCTBE 4 ypOUHOU
U BHEYPOUHOH JEeATEIbHOCTH, OCYLIECTBJISEMOl 00pa3oBaTeIbHOM OpraHu3anuein

COBMECTHO C CEMbEM U APYIrUMHN UHCTUTYTaMH BOCIIMTAHHA.



13.®enepanbHas pabouas mporpamMma BOCHHUTaHHUS MPEIyCMaTPUBAET MPUOOILEHUE
oOydaromuxcsi K POCCHMCKHUM  TPAJWIUOHHBIM  JTyXOBHBIM IIEHHOCTSIM  —
HPABCTBEHHBIM OPHEHTHPAM, SBIIIFOLIMMCS OCHOBOM MHPOBO33PDEHHUS TIPAXKIaH
Poccun, mnepenaBaeMplM  OT TMOKOJIEHMS K TIOKOJIEHMIO, JIEKAIIMM B OCHOBE
00IIepOCCUICKON MAEHTUYHOCTH U €AMHOTO KYJBTYpHOTO IMPOCTPAHCTBA CTPAHBI,
YKPEIUTAIONINE TPaXKJaHCKOE €IMHCTBO, HAIIEAIINE CBOE YHUKAIbHOE MPOSBIEHUE B
TyXOBHOM, UCTOPUYECKOM M KYJBTYPHOM DPa3BUTUM MHOTOHALIMOHAIBHOIO HApoOJa
Poccun.

14.0Opranuzanuonnsiii paznen OOII COO omnpenenser oOmue paMKu OpraHU3aIuu
00pa30BaTeNbHON AEATEIbHOCTH, @ TAK)KE OPraHU3allMOHHBIE MEXaHU3MBbI U YCIJIOBHS
peai3allud MpOorpamMMmbl CPEAHEr0 OOIIEro OO0pa30BaHMS M BKIIOYACT: y4eOHBIN
IUIaH; IUTAaH BHEYPOYHOM JI€ATENIbHOCTH; KaJCHJIApHBIM Y4yeOHbId rpaduk;
dbenepanbHbIi KaJeHAapHbBIN TUIAaH BOCIUTATELHON paOOTHI.

15.®enepanbHblii KaJIGHJAPHBIA TJIAH BOCHUTATEIBHOM pabOTHI COAEPKHUT NEPEUEHb
COOBITU W MEpPONPHSITHN  BOCIUTATEIBHOW  HAMPABICHHOCTH,  KOTOPHIE
OpPraHM3YIOTCSI M TPOBOJAATCS 00pa30BaTENbHON OpraHU3aluedl WIM B KOTOPBIX
oOpa3oBarenbHas OpraHu3alys OTPUHUMAET y4acTHE B YYEOHOM IOy WJIM NEPHOJE

o0yueHus.

I HEJIEBOM PA3JIEJI
1.1. IlosicHUTEeILHAS 3aNIMCKA
OOIl COO MAOY «Jlantopckas COIL 7» sBagercss OCHOBHBIM JIOKYMEHTOM,
ONpEeNeNAIoNUM  CcoJepKaHue oO0mero oOpa3oBaHus, a TakXkKe pPEerjIaMEeHTHPYIOIINM



00pa3oBaTEIbHYIO JEATEIbHOCTh IIKOJIbI B €IUHCTBE YPOUHOW M BHEYPOUHOH NESITEIHLHOCTHU
npu yuere ycraHoBiieHHOro ®I'OC COO cooTHouieHus 00g3aTeNbHOM YacTH MPOrpamMMbl U
qyacTH, popMupyeMon ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUN.

Heasimu peanuzannu OOIT COO sBasitoTCs:

dbopMupoBaHHUE POCCUNUCKON IPaKTaHCKOW MICHTUHIHOCTH O0YYaIOIIUXCS,

BOCITUTAHUE W COIMAIU3AIMSA OOyYaArOIIMXCA, WX CAMOMJICHTU(DHKAIUS MOCPEICTBOM
JUYHOCTHO U OOIIECTBEHHO 3HAYUMOW JESTEIbHOCTH, COLMAIBHOTO M TPAXKIAHCKOTO
CTAHOBJICHUSI;

MIPEEMCTBEHHOCTh OCHOBHBIX 00OpPa30BaTENIbHBIX MPOrpaMM JOIIKOJIHHOTO, HAYaJILHOTO
o011ero, OCHOBHOI'O 00I1IETO, CpeAHEro o01ero, mpodeccuoHanTbHOro 00pa3oBaHMUs;

opraHuzanus ydeOHOro mporecca ¢ Y4€TOM IeNel, COAepKaHus U TUIaHUPYEMBIX
PE3yNbTATOB cpeaHero obiero oopazopanus, oTpaxéHHbx B @I'OC COO;

dbopMHUpOBaHUE HABBIKOB CAMOCTOSATEILHON Y4EOHOU ACATENHHOCTA OOyJaronuxcsl Ha
OCHOBE HWHIMBHUAyaIH3alUKM U MNPOGECCHOHAIIBHOM OpUEHTAIlMU COJEpKaHUs CPEIHETO
oO1iero oOpa3oBaHusi;

MOATOTOBKA OOYYaromerocss K >KU3HU B OOIIECTBE, CAMOCTOSTEIbHOMY XHU3HEHHOMY
BBIOOPY, MPOIOKEHUIO 00pa30BaHUs U Hayaly MpoQecCHOHAILHON AESTEIbHOCTH;

opraHu3anus  JeATEIbHOCTH  MEJAaroru4eckoro  KOJUIEKTHBA MO  CO3JaHUIO0
WHUBUTYyAJIbHBIX TIPOTPAMM M YUEOHBIX TJIAHOB /I OJapEHHBIX, YCIIEITHBIX 00YYaIOmuUXCs U
(wnn) ays OOyYaromMXCSl CONHMABHBIX TPYII, HYXIAIOMHMXCI B 0COOOM BHHMAaHUHU W
MOJJICPKKE.

Jloctmxenue nocraBieHHbIXx nenen peanusanun OOIT COO npenycMaTtpuBaeT peleHue
CJICAYIOIINX OCHOBHBIX 3a/a4:

dbopMupoBaHre y 00ydarouuxcsi HpAaBCTBEHHBIX YOEXKICHHM, 3CTETUYECKOro BKyca U
3I0pOBOTO O0Opa3a JKU3HU, BBICOKOH KYJIbTYpPbl MEXKIUYHOCTHOTO M MEXKITHUYECKOTO
OOIIeHusI, OBJIaJIECHNEe OCHOBAMH HAyK, FOCYJapCTBEHHBIM si3bIKOM Poccuiickoit deneparum,
HAaBBIKAMH YMCTBEHHOTO W (DU3MYECKOTO TpyAa, pPa3BUTHE CKJIOHHOCTEH, WHTEPECOB,
CIIOCOOHOCTEH K COMMATEHOMY CaMOOTIPEICIICHHUIO;

obecrieyeHue IUIAHUPYEMBIX PE3YJbTaTOB IO OCBOCHUIO OOYYalOIIUMCSl IEJIEBBIX
YCTAHOBOK, NPUOOPETEHUIO 3HAHUW, YMEHUN, HABBIKOB, OMNPEACIISIEMBIX JHUYHOCTHBIMU,
CEMEHHBIMH, OOIIECTBEHHBIMU, TOCYJAPCTBEHHBIMU MOTPEOHOCTSIMU U BO3MOKHOCTSIMHU
oOy4aronierocsi, THANBUIYATbHBIMU OCOOEHHOCTSIMU €TI0 Pa3BUTUS U COCTOSIHUS 3/I0POBBS;

obecrieueHre MPeeMCTBEHHOCTH OCHOBHOTO OOIIIET0 U CPEHETO 00I1Iero o0pa3oBaHus;

JTOCTHKEHUE TIaHUupyeMbIX pe3yiabTaToB ocBoeHus OOIT COO Bcemu oOyyarommumucs,
B TOM 4YHCJie 00yHYarOIIMMUCS C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 3710pOBbs (nanee — OB3);

obecrnieyeHue JOCTYIMHOCTH MOJyYeHUsI KAYeCTBEHHOTO CPEIHETO 00111eT0 00pa3oBaHus;

BBISIBJICHUE U PAa3BUTHE CIIOCOOHOCTEH OOYydYaroIIuXcsi, B TOM YHUCJE MPOSBUBIINX
BBIJIAIOIIUECS] CIIOCOOHOCTH, YEPE3 CUCTEMY KIIyOOB, CEKIIMM, CTYIUN U IPYTUX, OPTaHU3ALNIO
OOIIECTBEHHO MOJIE3HON A TENbHOCTH;

OpraHu3alys UHTEIJIEKTYaIbHBIX U TBOPUYECKUX COPEBHOBAHMWI, HAYYHOTEXHUYECKOTO
TBOPYECTBA U MPOEKTHO-UCCIIEIOBATENBCKON JEATEIbHOCTH;

y4acTue 00ydaronuxcsi, UX poJAUTeNied (3aKOHHBIX MPEICTABUTENCH), MeAarorndyecKux



pabOTHUKOB B TMPOCKTHPOBAHMM U PA3BUTUH COIMAIBHON cpeapl 00pa3oBaTeIbHON
OpraHM3allM;, BKJIIOYCHHE OOYydYalomUXCsi B TMPOIECCH TO3HAHUS W TpeoOpa3oBaHUs
COLIMAJIBHOM Cpellbl (HACENEeHHOTO IyHKTa, palioHa, Topojaa) Mg MPUOOPETEHUsS! OIbITa
peasibHOTO YIIpaBJICHUS U IEUCTBUS;

OpraHm3alusi  COLMAJBHOTO U  y4eOHO-HCCIIEeIOBATEeNIbCKOIO  MPOEKTUPOBAHUS,
npo(hecCHOHANBPHON OpUEHTAMHU O0YYaloUIMXCA MPU TMOAJEP)KKE MEeAaroroB, MCUXOJIOTOB,
COLIMATBHBIX TMEAaroroB, COTPYAHMYECTBO C OA30BBIMH OpPTaHHU3AIUSMHU, OpPTaHU3AIUSIMU
npodeccuoHanbHOro 00pa3oBaHusl, LIEHTPaMHU MPO(PECCUOHATBHON padOThI;

CO3/IaHHE YCJIOBHM IS COXPAHEHUS U YKPEIUICHHUS (DPU3HUECKOTO, MICUXOJIOTUIECKOTO 1
COLIMAJIBHOTO 3/I0POBbs O0y4YaIOIIMXCA, 0OecreueHne ux 0e30MacHOCTH.

OOII COO MAOQOY «JIauropckas COLI Ne 7» yuyuThIBaeT cieyomne NPpUHIMIIbI:

npudiun  yuéra dPI'OC COO: @DOIl COO 6Gaszupyercs Ha TpeOOBaHHSX,
npeabaBisieMblx ®I'OC COO kK wensM, COAEPKAHUIO, IUIAHUPYEMBIM pe3yibTaTam
Y yCJIOBUSIM 00YUY€HHS Ha YPOBHE CPEJIHETO O0IIero o0pa3oBaHus;

OpUHIMN y4€Tra s3bIka OOy4YeHUs: C y4€TOM YCIOBUH  (PYHKIIMOHUPOBAHUS
obpazoBarensHO# oprarm3anuu POIl COO xapakTtepusyeT MpaBo MOJyYCHHs] 00pa30BaHUS
Ha pOJAHOM S3BIKE M3 4YHCIA A3BIKOB HaponoB Poccuiickonn ®Penepaumy U OTpakaer
MEXaHHU3Mbl peaju3aliy JaHHOTO0 NPHUHIMIIA B YYEOHBIX IUIaHAaX, IJIaHAX BHEYPOUHOU
NeSATEeNbHOCTH,

npuHIUN yuéra Beaymied nesarenbHocTn oOygaromerocs: OOII COO MAOY
«JIaaropckas COLI Ne 7» obecrieunBaeT KOHCTPYHpPOBaHHE y4eOHOTO MpoIiecca BCTPYKTYpE
y4eOHON NeATeNbHOCTH, MPEAYyCMAaTPUBAET MEXaHU3Mbl (POPMUPOBAHUS BCEX KOMIIOHEHTOB
y4eOHON NeaTenbHOCTH (MOTHUB, II€Nb, y4ueOHas 3ajada, y4deOHbBIC OIepalu, KOHTPOJIb U
CaMOKOHTPOJIb);

npuHIMn uHAuBUAyanu3zauuu odydenus: OOIl COO MAOY «Jlsntopckas COILL Ne
7» mpeaycMaTpuBaeT BO3MOXKHOCTh M MEXaHU3MbI pa3pabOTKu UHAUBUYATbHBIX TPOTpaMM U
y4eOHbIX TUIAHOB JJisi OOy4YeHHUs JETe C OCOOBIMH CIOCOOHOCTSIMH, MOTPEOHOCTSIMU U
MHTEpEeCaMu C YYETOM MHEHHUS pOoAUTeNel (3aKOHHBIX Mpe/ICTaBUTENEH)00yUaroerocs;

CHUCTEMHO-/IEATEIIbHOCTHBIN MOAXO, MpEeANoJIararoni OpHEHTAIMIO Ha
pe3ynbTaThl OOy4YEeHHS, Ha pa3BUTHE AKTUBHOW Yy4eOHO-TIO3HABATEIHHOW EATEITHLHOCTH
0oOy4JaroIerocss Ha OCHOBE OCBOCHHSI YHUBEPCAIbHBIX YYCOHBIX NCUCTBUM, TMO3HAHUS U
OCBOCHUS MHpA JUYHOCTH, (QOPMHUPOBAHHUE €ro TOTOBHOCTH K CaMOPa3BUTHUIOU
HEIpePbIBHOMY 00pa30BaHUIO;

PUHITUTI ydeTa WHIMBUAYAJIbHBIX BO3PACTHBIX, MICUXOJIOTUYECKUX U
(U3HOTOTUYECKUX OCOOCHHOCTEW O00ydYarouumxcsi MpU MOCTPOCHUH 00pa30BaTEIbHOTO
mpoiecca W OMpeeNieHnd 0o0pa30BaTeIbHO-BOCIIMTATENBHBIX  II€JIeM UM IyTeHl ux
JOCTHKEHUS;

IpUHIMTI obecrieueHns (yHIaMEHTAIBHOTO XapaKTepa 00pa30BaHus, yueTa CrenupuKu
M3y4yaeMbIX YUEOHBIX TPEAMETOB;

npuHIMN uHTErpaiuu o0ydenus u Bocnutanus: OOII COO mnpegycmarpuBaeT CBSI3b
YPOUHOH UM BHEYPOUHOM JAESATEIbHOCTH, MPEANOJaralliiii HampaBIeHHOCTh Y4eOHOTO
npolecca Ha JOCTHXKEHUE JTUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHON MTPOTrPaAMMBI;



OPUHIMI 310POBbECOEPEKEHNUS: IPU OpraHU3alMKU 00pa30BATENbHON JEATEIbHOCTH HE
JIOTYCKAETCsl MCIOJIb30BAHUE TEXHOJIOTMH, KOTOpbIE MOTYT HaHECTH Bpei (u3mdyeckomy u
(nnn) NICUXUYECKOMY  3J0POBBIO oOyyarormxcs, MPUOPUTET  HUCIOJIb30BAHUSA
3JI0pPOBBECOEPEraIIUX NeAarornYecKuX TEXHOJIOTUH.

O0beM yueOHOUM Harpy3Ku, OpraHu3anys y4eOHbIX M BHEYPOUHBIX MEPOTPUSITHI JOTKHBI
COOTBETCTBOBATh TPEOOBAHUSIM, MPEAYCMOTPEHHBIM  CAHUTAPHBIMU  MpaBUIaMU U
Hopmamu CanlluH 1.2.3685-21 «I'urnenndyeckue HOpMAaTHBBI U TPEOOBAHUS K 0OECIICUEHHIO
O0eszoracHocT W (WiM) OE3BpPEIHOCTH JIg 4YesloBeka (aKTOpoB cCpeabl OOUTaHUs»,
YTBEPKJICHHBIMU  TIOCTAHOBJIEHWEM [ JIaBHOrO ToOCyJapCTBEHHOTO CaHUTApHOTO Bpaua
Poccuiickoit deneparuu ot 28 suBapst 2021 r. Ne 2 (3apeructpupoBaHo MUHHCTEPCTBOM
toctutiun  Poccuiickoit ®deneparuu 29 suBaps 2021 1., peructpanmonubiii Ne 62296),
nevctByrommumMu a0 1 mapra 2027 1. (manee — ['urueHnyeckue HOPMATHBBI), U
canuTapabsiMu npaBuiiamu CII 2.4.3648-20 «CaHUTapHO-31THIEMHOTIOTHYECKHE TPEOOBAaHUS K
OpraHu3alysIM BOCIHUTaHUS M OOYUYEHHMs, OTAbIXa U O3JOPOBJCHUS JETEU U MOJIOJCKNY,
YTBEP)K/ICHHBIMU TOCTAHOBJIEHUEM [J1aBHOTO TrOCYJIapCTBEHHOTO CAHUTAPHOIO Bpaua
Poccuiickoit @eneparuun ot 28 centadps 2020 r. Ne 28 (3apeructprpoBano MUHHUCTEPCTBOM
roctuiun  Poccutickoit ®@enepannu 18 nexkabpss 2020 r., peructpanuonHubii Ne 61573),
nerctByromuMu 10 1 gaBaps 2027 1. (manee — CaHUTApHO-3MUAECMUOJOTHYECKUE
TpeOOBaHMS).

OOIl COO MAQOY «Jlsuropckass COILl Ne 7» yuuThIBa€T BO3pacTHbIE U
MICUXOJIOTUYECKHE OCOOEHHOCTH oOyuwaromuxcs. OOumii 00beM ayAMTOPHOW paboThI
oOyyarommxcst 3a JiBa y4eOHBIX I0/la He MOXKET coCcTaBATh MeHee 2170 vacoB u Oonee 2516
4acoB B COOTBETCTBMHM C TpeOOBaHMAMM K OpraHU3alMK 00pa3oBaTelIbHOIO mpolecca K
y4ueOHOM Harpys3ke Mpu S-IHEBHON y4eOHOW Hejene, MpeayCMOTPEHHbIMU [ UTHeHHYeCKUMHU
HOopMaTuBamMu 1 CaHUTAPHO-IIUAEMHUOIOTUYECKUMH TPEOOBAaHUSIMU.

B memsx ynoBmeTBOpeHHsT  00pa3oOBaTENbHBIX TMOTPEOHOCTE W HMHTEPECOB
oOyyarommxcst MOTYT pa3padaTbiBaThCd UHANBUIYATbHbBIE YUEOHBIC TUIAHBI, B TOM YUCIE TS
YCKOPEHHOr0 0O0y4YeHusi, B IMpeAesiax OCBAaMBAaEMOM MporpamMMbl CpPEAHEro OOIIEro
oOpa3oBaHHs B TIOpSJIKE, YCTAHOBJIICHHOM JIOKQJbHBIMU HOPMAaTHUBHBIMH  aKTaMU
o0pa3oBaTeIbHON OpraHu3aluu.

1.2.1lnanupyembie pe3yibTAaThl OCBOCHHUSI 00y4AOIIMMUCH OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPpaMMBbI CpeIHero o0uero oo0pa3oBaHus

[Lnanupyemebie pesynbTaTbl ocBoeHuss OOII COO coOTBETCTBYIOT
COBPEMEHHBIM IIEJISIM CpEeIHero o0mero oopa3oBanus, npeacraBieHHbiM Bo DI'OC COO
KaK CHCTeMa JIMYHOCTHBIX, METAalmpeJAMETHbIX U  MPEAMETHBIX  JIOCTHXKEHUM

oOyyaroierocs.

1.2.1. TpebOoBaHHs K JHYHOCTHBIM Ppe3yJbTATAM OCBOCHUS OOYyYarOIMIMMHCS
OOITI COO BKIIIOYAIOT OCO3HAHME POCCUMCKON I'Pa)kIaHCKOW UAEHTUYHOCTH; TOTOBHOCTD

o6yqafonmxc;1 K CaMOpPAa3BHUTHIO, CaMOCTOATCIIbHOCTHU 141 JJUNIYHOCTHOMY



CaMOOIIPEICIICHUIO; IIEHHOCTh CAMOCTOSITEIbHOCT U1 MHUIIMATUBBI, HAIMYUE MOTHUBALUU
K OOYYEeHUI0O W JIMYHOCTHOMY pAa3BUTHIO; IEJCHANPABICHHOE pPAa3BUTHE BHYTpPEHHEH
MO3ULIUH JIMYHOCTHA Ha OCHOBE JYyXOBHO-HPAaBCTBEHHBIX LEHHOCTEN HApoJ0B Poccuiickoit
®denepanuy, HCTOPUUECKUX M HAINMOHAIBHO-KYJIBTYPHBIX Tpaguldid, (opMUpOBaHUE
CUCTEMBl  3HAUMMBIX  I[I€EHHOCTHO-CMBICJIOBBIX  YCTAHOBOK, AHTHUKOPPYIIIMOHHOIO
MUPOBO33PEHUS, MTPABOCO3HAHUS, IKOJOTUYECKON KYJIbTYphI, CHOCOOHOCTH CTaBUThH LIETU
Y CTPOUTH )KU3HEHHBIC IUIAHBI.

JImanoctHeie pe3yibTarhl ocBoeHuss OOIT COO pocturaroTcsi B €IUHCTBE yUeOHOM
U BOCHHUTATEIBLHON JEATEIBHOCTH OOpa3oBaTEIbHON OpraHu3alid B COOTBETCTBUU
C TPAaJULUOHHBIMM POCCUMCKHMH COLMOKYJIBTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMH B OOIIECTBE TPaBWIAMH W  HOPMaMH  TIOBEACHUS
U CHOCOOCTBYIOT TIpolleccaM  CaMOIIO3HAaHWS, CaMOBOCHHUTAHMS M CaMOpa3BUTHS,
(dbopMHpOBaHU BHYTPEHHEN MO3UIUHU JINYHOCTH.

JImunoctHeie  pe3ynbTaThl ocBoeHus OOIl COO orpaxarT TOTOBHOCTb
OOyJaromnmxcsi PyKOBOJICTBOBATHCS CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAITUI
Y pacIIMPEHUE OMbITA ACATEIIBHOCTA HA €€ OCHOBE U B MPOLECCE Pealn3ali OCHOBHBIX
HaIlpaBJICHUII BOCIIUTATEIIBHOW NESITENBHOCTH, B TOM YHUCJIE B YacCTU: TPa)XAaHCKOTO
BOCIIUTaHUS, IATPUOTUYECKOTO BOCHUTAHUS, JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS,
ACTETUYECKOTO BOCHUTAHUSA, (DU3UYECKOTO BOCMUTAHUSA, (POPMUPOBAHUS KYJIBTYpPhI
3I0POBbS U IMOIIMOHAIBHOTO OJIArOMoJIy4usi, TPYJOBOTO BOCIUTAHUS, IKOJIOTHYECKOTO
BOCIIUTAHUS, OCO3HAHUE IIEHHOCTM HAYYHOIO TIO3HAHMS, a TaKXKE PpE3yJbTaThl,
00eCIeunBaOIINE AIANTAINI0 00YJaIOIErocs K U3MEHSIOMUMCS YCIOBUSM COLUATIbHOMN

Y IIPUPOJTHOU CPENbI.

1.2.2. MeTanpeamMeTHble pe3yJbTaThl BKIIOYAIOT:

OCBOEHHE  OOYYaIOUIMMHUCS  MEXIPEAMETHBIX  TOHATUM  (UCHOJB3YHOTCS
B HECKOJIbKUX MPEIMETHBIX O0JIaCTSIX W TO3BOJSIOT CBS3BIBATh 3HAHUSI U3 Pa3IUYHBIX
y4eOHBIX MPEAMETOB, YUEOHBIX KYpPCOB, MOYJIEH B IEJIOCTHYIO HAYUYHYIO KApTUHY MHPA)
M YHUBEpPCAJIbHBIX Y4YEOHBIX JEHCTBUI  (TMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PEryJIsITUBHBIC);

CIIOCOOHOCTh HMX HCHOJIb30BaTh B Y4e€OHOM, IO3HABAaTEILHOW U COIMATIBLHOU
MPAKTHUKE;

IFOTOBHOCTb K CaMOCTOATCIbHOMY IUIAHUPOBAHHWIO MW OCYHICCTBJICHUIO yqe6H0171



NEATeIbHOCTY W OpraHu3alMud  y4eOHOTrO COTPYJAHMYECTBA C  IM€IarorM4eCKUMHU
pabOTHUKAMU U CBEPCTHHKAaMH, K Yy4YacTUIO B TOCTPOCHHHM WHAMBUIYATbHON
o0pa3oBaTenbHOI TPACKTOPUH;
OBJIAJICHHE HaBbIKAMHU Y4Y€OHO-UCCIEAOBATEIbCKOM, MPOEKTHOW M COIMAIbHOU
NEATEITbHOCTH.
MeranpenMeTHble pe3yJbTaThl CrPYIIHUPOBAHBI MO TPEM HAIMPABICHUSMH OTPAXKAIOT
CIIOCOOHOCTh 00YUaOIIUXCS UCTIONH30BATh HA IPAKTUKE YHUBEPCATIbHBIC YUCOHbBIC
NEUCTBUSI, COCTABIISIONINE YMEHHUE OBJIAAECBATh:
MO3HABATEILHBIMUA YHUBEPCAIHHBIMU YUEOHBIMU JICUCTBUSAMU;
KOMMYHUKATUBHBIMH YHUBEPCATBLHBIMU YUCOHBIMH JICHCTBUSIMU;
PETYISTUBHBIMU YHUBEPCAIBHBIMU YU€OHBIMU JICHCTBHUSIMHU.

OBnajieHre  TMO3HABATEIbHBIMU  YHUBEPCAIbHBIMU  y4Y€OHBIMU  JCHCTBUSIMU
npeanosjaraeT yMEHUE UCIOJIb30BaTh  0a30Bble  JIOTMUECKHE  JIEWCTBUs, 0a30BbIe
MCCIIeI0BATENbCKHE IEUCTBUSI, paboTaTh ¢ MHGOPMAIIUEH.

OBnazgeHre CUCTEMON KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YYEOHBIX JIEUCTBUI
obecrnieunBaeT  C(OPMUPOBAHHOCTh  COLMAJIBHBIX  HABBIKOB  OOIIEHHUSA, COBMECTHOMU
NEATEIbHOCTH.

OBnazeHNe pETyNATUBHBIMH YHUBEPCAJIbHBIMU YUYEOHBIMH JIEUCTBUSMHU BKJIIOYACT
YMEHUS CaMOOPTaHU3allll, CAMOKOHTPOJISI, PA3BUTHE 3MOLMOHAIIBHOTO HHTEJJIEKTA.

1.2.3. IIpeameTHbIE Pe3yJabTAThI BKIIOYAIOT:
OCBOEHHE 00YyYaIOIMMUCS B XOJIe U3yYeHHUsI YUeOHOT0 MpeMeTa HayYHbIX 3HAHUM,
YMEHUM W CIOCOOOB JeHCTBUH, CHEIU(UUECKUX JJiI COOTBETCTBYIOIICH MpeIMETHOM
00J1aCTH; IPEMOCHUTKH HAYYHOTO THITA MBITTUICHHUSI,;
BUJIBI JICATEIILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpeTalnH,

HpCO6p330BaHI/II-O U IIPUMCHCHHUIO B PA3JIMYHBIX y‘le6HI>IX CUTyaluAaAx, B TOM YHCIIC

MIPU CO3/IJaHUM YUEOHBIX U COIUAIIBHBIX TPOCKTOB.

TpeOGoBaHus K IPEAMETHBIM PE3YJIbTaTaM:

chopMyIMpOBaHbI B ACATEILHOCTHON (POpME ¢ YCUIIGHHEM aKIIeHTa Ha IPUMEHEHUE
3HAHUU U KOHKPETHBIE YMEHUS;

ONPENEISAIOT MUHUMYM COJIEPKAHUSI TAPAHTUPOBAHHOTO T'OCYJIapCTBOM OCHOBHOIO
oOmrero o0pazoBaHHUsl, MOCTPOEHHOTO B JIOTUKE U3YUYEHUS KaKIOr0 y4eOHOro NMpeaMeTa;

ONpENENIOT TpeOOBaHUsI K pe3yibTaTaM OCBOEHUS MPOTPaMM OCHOBHOI'O OOIIETO

oOpa3oBaHusI 110 Y4€OHBIM MPEIMETaM;



YCUJIMBAIOT aKIEHThl HAa M3y4YCHUE SBJICHUM W TPOIIECCOB COBpeMeHHOM Poccuu
Y MHpa B LIEJIOM, COBPEMEHHOT'O COCTOSIHUSI HAYKH.
IIpenmertnnie pesynbratel ocBoeHHs: OOIl COO ycraHaBIMBArOTCSA JJITy4eOHBIX
MpeaMETOB Ha 0A30BOM U YIiyOJIEHHOM YPOBHSX.
[Ipenmetnbie pesyabTrarbl ocBoeHuss OOIlI COO pang  y4yeOHBIX MPEIMETOB
Ha 0a30BOM YpOBHE OpPHUEHTHpPOBaHbI Ha obOecrnedeHne oO0IIe00pa3oBaTeIbLHOM
1 OOIIEKYIBTYPHOM MOJATOTOBKH.

[Ipenmetnbie pesyabtarel ocBoeHuss OOII COO pansg y4yeOHBIX MPEIMETOB
Ha YriayOJIGHHOM YpOBHE OpPHEHTHPOBAaHbBI Ha TOATOTOBKY K TOCJIEAYIOIIEMY
npodeccroHanTbHOMY  00pa30BaHUIO, Ppa3BUTHE  WHAUBUAYAIBHBIX  CIIOCOOHOCTEH
oOy4Jarornuxcs myTemM 0oJiee TIIyOOKOro, YeM 3TO MPEeayCMaTpruBaeTCs 0a30BBIM YPOBHEM,
OCBOCHHSI OCHOB HAayK, CHUCTEMAaTHYECKUMX 3HAHUH M CIOCOOOB JEHCTBUM, MPUCYIIUX
y4eOHOMY MPEAMETY.
[Ipeametnsie pesynbTaThl ocBoeHuss OOII COO obecneunBalOT BO3MOKHOCTH
JalbHEUINEr0  YCHEMIHOTO0  MpodecCHOHANIBHOTO  OOy4yeHus u  MpodheCCHOHATBHOU
NEATEIbHOCTH.
1.3. CucremMa OULEHKH AOCTHKEHHUS IUIAHUPYEMbIX pPe3yJabTATOB OCBOCHMS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMBbI CPeHEro 001ero 00pa3oBaHus

Cuctema OIIEGHKM TMpU3BaHa CHOCOOCTBOBATh MOJJEPKAHUIO EIUHCTBA BCEH
CUCTEMBI 00pa3oBaHMs, OOECIEUYECHHIO TPEEMCTBEHHOCTH B CHUCTEME HENPEPHIBHOTO
oOpa3zoBanus. E€ OCHOBHBIMU (YHKIMSIMHU SIBISIOTCS: OpPHEHTAIMS 00pa30BaTEIHLHOTO
mpollecca Ha JOCTHKEHUE IUIaHMpyeMblx pe3ynbTaToB ocBoenuss OOII  COO

u obecrnieueHue 3pGeKTUBHON 00OpaTHOM CBS3H, MO3BOJISIONIEH OCYIECTBISATH YIPaBICHUE

00pa30BaTeIbHbBIM IIPOLIECCOM.

OCHOBHBIMM  HAaNpaBICHUAMU W LEISAMH  OLICHOYHOW  JEATEJIbHOCTH B
00pa3oBaTeIbHOM OpraHU3aluH SBISIFOTCS:

OLICHKa 00pa30BaTeNIbHbIX JOCTHKEHUU OOYy4YaloIIMXCSd Ha Pa3NIMYHbIX 3Tamnax
oOy4eHHs] KaK OCHOBAa HX IPOMEKYTOYHOM M HMTOrOBOM aTTecTalMM, a TaKKe OCHOBA
npoleayp BHYTPEHHETO0 MOHUTOPUHIa 00pa30BaTeIbHON OpraHu3alii, MOHUTOPUHTOBBIX
UCCIIEIOBAaHUM MYHULUIAIBHOIO, PETMOHAIBLHOTO U (heaepajabHOrO0 YPOBHEH; OLIEHKa
pEe3yNbTaTOB JEATEIBHOCTH MEJArOrH4ecKuXx pa0OTHUKOB KaK OCHOBAa aTTECTAllMOHHBIX
IIpOLEAYD;

OOCHKa PpC3YyJIbTATOB HACATCIIBHOCTHU O6p&30BaTeHBHOﬁ opraHu3almnu KakK OCHOBa



aKKpeIUTalUOHHBIX TPOLIEYP.

OCHOBHBIM 00BEKTOM CUCTEMBI OIICHKH, eé coJiepKaTeIbHON U
KpuTepuanbHoii 0a3oii BeicTynatoT TpedoBanuss PI'OC COO, KOTOPHIEKOHKPETUIUPYIOTCS
B IUTAHUPYEMBIX pe3yibTaTax ocBoeHus ooyqatomumucs OOIT COO.

CucreMa OLEHKH BKJIIOYAET NPOLEAYPhl BHYTPEHHEN U BHEUTHEN OLICHKHU.

BHYTpeHHHH OIICHKA BKJIIOYACT:

CTapTOBYIO JUArHOCTHKY;

TEKYIIYIO U TEMAaTUYECKYIO OIICHKY;

UTOTOBYIO OIICHKY;

MIPOMEKYTOUYHYIO aTTECTAIUIO;

TICUXOJIOTO-TIeIarOTHYeCKOe HaOII0ACHHE;

BHYTPEHHHI MOHUTOPUHT 00pa30BaTEIbHBIX TIOCTHKEHHUN 00yJaronInXxCsl.

BHemHsgs o11eHKa BKIOYAET:

HE3aBUCUMYIO OIICHKY Ka4eCTBa MOJATOTOBKH O0YJArOIINXCS;

WUTOTOBYIO aTTECTAIHUIO.

B cootBerctBuu ¢ ®I'OC COO cucrema ouenku MAOY «JIsatopckas COII

No 7» peanusyeT CUCTEMHO-IESITEILHOCTHBIN, YPOBHEBBIN U KOMIUIEKCHBIN TTOIX01bI
KOIICHKE 00pa30BaTEIIbHBIX JOCTHKCHHUH.

CHUCTEMHO-/ICITEILHOCTHBIN TMOJIX0/J K OIIEHKE O00pa30BaTeNbHBIX JIOCTHXKECHUIM
00yyJarommxcsi MPOSIBIISCTCS] B OLICHKE CIIOCOOHOCTH O0OyYaromuXxcsi K PEeIIeHUI0 yueOHO-

MO3HABATENIbHBIX U yUYeOHO-MPAKTHUYECKUX 3a/1a4, a TAKKe B OIICHKE YPOBHS

GyHKITMOHATBHOMN rPaMOTHOCTH 00y4Jarommxcs. On obecrieynBaeTcs
coZepKaHUEM M KPUTEPUSIMH OLIEHKH, B KauyeCTBE KOTOPBIX BBICTYIAIOT IJIAHUPYEMbIC
pe3ynbTaThl 00yUYEHUS, BRIPAXKEHHBIC B IEATEILHOCTHOU (popme.

YPpOBHEBBI  MOAXOJ  CIYXHAT  BaXKHEWIIEM OCHOBOM  JUISI  OpraHu3aluu
WHIUBUAYAJIbHOW paboThl ¢ oOyuarommmucsa. OH pealn3yeTcs KakK I0 OTHOIICHHUIO
K COJEpKaHUIO OLIEHKHU, TaK W K NPEACTaBICHUIO W HHTEPHpETalud pe3yJIbTaToOB
U3MEpPECHUM.

YpoBHEBBIM TOAXOJ peanusyercs 3a cuéT (QuKcalud pas3IMuHbIX ypOBHEH
JTOCTHKCHUS OOYyJaloIMMUCS TUIAHUPYEMBIX Pe3ylIbTaTOB 0a30BOrO YpOBHS M ypPOBHEH
BBITIIE U HIDKE 0a30BOT0. JlocTmkeHne 6a30BOTO YPOBHS CBHICTEILCTBYET O CIIOCOOHOCTH
oOyyJarommxcsi peniaTh TUMOBbIC YUYeOHbIC 3a/1aud, IEJCHAINPABICHHO OTpadaThIBaCMbIC

CO BCCMH O6y‘{aI-OIHI/IMI/ICSI B XO0J€ yqe6H0r0 Imponecca. OBJI&,ZICHI/IG 0a30BBIM YPOBHEM



SBJISIETCA TPAHUIICH, OTACISIONICH 3HAHWE OT HE3HAHUSI, BHICTYNAET JIOCTATOYHBIM JIJIS
IPOJOJKEHUSI 00YUYEHUS M YCBOCHHUS MOCIEAYIONIEro y4eOHOro MaTepuania.

KoMmrnekcHplii TIOIX0M K OIEHKE O0pa30BaTEIbHBIX JOCTHKEHUN peamn3yercs
qyepes:

OLICHKY MPEAMETHBIX U METANPEIMETHBIX PE3YyJIbTATOB;

WCIIOJIB30BaHUsl KOMIUJIEKCA OIICHOYHBIX TIPOILEAYpP KaK OCHOBBI JUISl OIICHKH
JUHAMUKA ~ WHJIMBHAYaJIbHBIX  OOpa30BaTENbHBIX  JOCTIDKCHHUH  OOYyYaroluxcs
W JUIS UTOTOBOM OIICHKH; MCITOJIb30BaHUS KOHTEKCTHON mMHMOpManuu (00 0COOCHHOCTIX
oOyyarommxcsi, yCJIOBUSIX W Tpoliecce OOydeHHs U JApPyroe) sl HHTEpIpEeTaluu
MOJIyYEHHBIX PE3YyJbTAaTOB B IEJISIX YIPABICHUS KAYECTBOM 00pa30BaHUs;

WCIIOJIb30BAHUS Pa3HOOOPA3HBIX METOMIOB M (HOPM OIICHKH, B3AMMHO JTOTIOTHSFOIITIX
IpYyr Jpyra: CTaHAApTU3UPOBAHHBIX YCTHBIX W THUCBMEHHBIX pabOT, MPOEKTOB,
NPAKTUYECKUX (B TOM YHCII€ UCCIIEI0BATENBCKUX) U TBOPUECKUX PAOOT;

UCIoab30BaHus (GopM paboThl, 00ECHEUYUBAIONINX BO3MOXKHOCTh BKJIIOUCHHUS
oOyJarommxcsi B CaMOCTOATENIBHYI0  OILICHOYHYIO  JI€ATENbHOCTh  (CaMoaHasu3,
CaMOOIICHKA, B3aUMOOIIEHKA);

WCIIOJIb30BaHUS MOHUTOPUHTA JUHAMHYECKUX [OKa3aTelel OCBOEHUSI YMEHHI
W 3HaHUW, B TOM 4Hclie (QOPMHUPYEMBIX C UCIOJIb30BaHUEM HHGOPMAIMOHHO-

KOMMYHHMKAIIMOHHBIX (I[U(POBHIX) TEXHOJIOTHM.

O1eHKa JTMYHOCTHBIX PE3yJIbTaTOB OOYYAIOUINXCSA OCYIIECTBISIETCS 4Yepe3 OLCHKY
JIOCTHKCHHSI TUTAHUPYEMBIX  pe3yJlbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
MpOrpamMMbl, KOTOpbIe ycTanaBiuBatoTcs TpedboBanusimu GI'OC COO.

dopMupoBaHUE JMYHOCTHBIX PE3YIbTATOB OOCCIICUMBACTCS B XOJE pead3aIliu
BCEX  KOMIIOHEHTOB  0OOpa3oBaTeNbHON  JEATETHHOCTH, BKIIOYas  BHEYPOUHYIO
TeSITENHHOCTb.

JIoCTIKeHHE JIMYHOCTHBIX PE3yJbTaTOB HE BBIHOCHUTCS Ha HTOTOBYIO OIICHKY
oOydaromuxcs, a SBISIETCS TPEIMETOM OIeHKH A()(PEKTUBHOCTH BOCIUTATEIHHO-
o0pa3oBaTenbHON NEATETLHOCTH O00pa30BaTEIbHONW OpraHu3alid ¥ 00pa30BaTEIbHBIX
CHCTEM Pa3HOTO YPOBHSI.

Bo BHYyTpeHHEM MOHUTOPHMHIE BO3MOXHa OIlEHKa C(POPMUPOBAHHOCTH OTACIBHBIX
JUYHOCTHBIX PE3YyJIbTaTOB, MPOSIBISIFOIIMXCS B yYacTHH OOYYarOIIUXCsl B OOIIECTBEHHO
3HAYUMBIX MEPONPUITHIX (helepansbHOr0, PETHOHATBLHOTO, MYHHUIIUIIATLHOTO, MIKOJIEHOTO

YPOBHEH; B COOJIIOIEHHMM HOPM W MpPaBUJI, YCTAHOBJEHHBIX B 00I€00pa30BaTEeNbHON



OpraHu3allii; B IIEHHOCTHO-CMBICJIIOBBIX YCTaHOBKaX oOOydJaromuxcs, (HOopMUPYEMBIX
CpelcTBaMH y4eOHBIX MPEJAMETOB, B OTBETCTBEHHOCTH 3a pE3yabTaTbl OOy4YEHWS;
CIIOCOOHOCTH JieTlaTh OCO3HAHHBIM BBIOOP CBOEHW 00pa3oBaTEIBHOU TPACKTOPUHU, B TOM
qucie BeIOop mpodeccuut

Pe3ynbTaThl, IOTyYEeHHBIC B X0/I€ KaK BHEIITHUX, TAK U BHYTPEHHUX MOHUTOPHUHTOB,
UCIIOJIb3YIOTCS TOJILKO B BUJIE arperupoOBaHHBIX (YCPEIHEHHBIX, aHOHUMHBIX ) TaHHBIX.

OrneHKa MeTanpeIMETHBIX Pe3yJIbTaTOB MPEACTABISET COOOU OIEHKY JOCTUKEHUS
mnanupyembix pes3yibratoB ocBoeHust OOII COO, koTopbie OTpakarOT COBOKYIHOCTH
MO3HABATENbHBIX, KOMMYHUKATUBHBIX M PETYISATUBHBIX YHHUBEPCAIbHBIX YUYEOHBIX
JNEUCTBUM.

dopMHUpOBaHUE METANPEIMETHBIX PE3yJbTaTOB 00ECIEUUBACTCA KOMIUIEKCOM
OCBOEHUS NMPOTPaMM YUeOHBIX MPEIMETOB U BHEYPOUHOH JACATEILHOCTH.

OCHOBHBIM OOBEKTOM OIEHKH METANPEIMETHBIX PE3yJIbTaTOB:

OCBOEHHE 00YYaIOIIMMHUCS YHUBEPCATbHBIX yUeOHBIX JEHCTBUMN (PETYISTUBHBIX,
MMO3HABATEIbHBIX, KOMMYHUKATUBHBIX);

CIIOCOOHOCTh HCITOJIb30BAHUS YHHMBEPCATbHBIX yUEOHBIX JEHCTBUI

B IO3HABATEJIbHOM W COLHMAJIBHOM IMPAKTUKE, FOTOBHOCTh K CAMOCTOSATEIBHOMY
IJITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOW MAEsATEIbHOCTH, OPraHu3alvu y4eOHOro
COTPpYJIHUYECTBA C TEAAroru4ecCKUMU paOOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO
B IOCTPOEHUU UHAUBUAYATHHON 00pa30BaTEIbHOM TPACKTOPHH;

OBJIaJICHUE HaBBIKAMU Y4e€OHO-UCCIEOBATEIbCKOM, MPOEKTHOM U COIUAaIbHOU
NEATENIbHOCTH.

OueHka  JOCTHKEHHMS ~ METANpeAMETHBIX  PE3YyJbTAaTOB  OCYIIECTBISETCS
apmuauctpanuedn MAOY «Jlsaropckas COLI Ne 7» B xoA€ BHYTPEHHETO MOHUTOPHHTA.
ConepxxaHue ¥ MEPUOIUYHOCTh BHYTPEHHETO MOHUTOPUHIA YCTAHABIMBAETCSl PEIICHUEM
[IEJarOrMYecKoro  coBera  WIKOJbl.  MHCTpyMeHTapuii  MOXKET  CTPOUTBCA  HA
MEXIPEAMETHOM OCHOBE W BKIKOYATh JHATHOCTUYECKUME MATEPUaAlbl MO OLEHKE
YUTATEIbCKOM, €CTECTBEHHO-HAYYHOM, MaremaTudyeckoi, 1udpoBoil, G(UHAHCOBOI
rPaMOTHOCTH, c(hOpMUPOBAHHOCTH PETYISATUBHBIX, KOMMYHHUKATUBHBIX u
MO03HABATENbHBIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUN.

DOpMBI OLICHKHU:

JUIi  TPOBEPKHM  UYHUTATEIbCKOW TPAaMOTHOCTH -  NHUCbMEHHas  paboTaHa

MEXKIIPEAMETHON OCHOBE;



JUIsl IPOBEPKU LM(POBOIl TpaMOTHOCTH - MpaKTHYecKkas padoTa B COUYETAHUHUC
MUCbMEHHOM (KOMIBIOTEPU30BAHHOM) YaCThIO;

JUIsL  TPOBEpKH  CHOPMHUPOBAHHOCTH  PETYISATHUBHBIX,  KOMMYHHUKATHUBHBIXU
MO3HABATEJIbHBIX YHUBEPCAJIbHBIX YUYEOHBIX ACHCTBUN - SKCHEPTHAs OLEHKA MpoIleccaun
PEe3YyJbTAaTOB BHIMOJIHEHHUS TPYIIOBBIX U (MJIM) UHAUBUIYATbHBIX YU€OHBIX UCCIICIOBAHUIN
Y TIPOEKTOB.

Kaxxnplii U3 NepedrcIeHHbIX BUAOB JTHUATHOCTUKU MPOBOJAUTCA C MEPUOJUYHOCTHIO
HE MEHEE YeM OJIMH pa3 B JIBa roja.

['pynmoBsie U (MIM) WHAUBUIyAIbHBIE YUCOHBIC MCCIEIOBAHUS U MPOEKTHI (Hayee
BMECTE — ITPOEKT) BBIMOJIHAIOTCS O0YyYAIOIMIMMCS B paMKaX OJHOTO U3 y4eOHBIX MPEIMETOB
WM Ha MEXIPEAMETHON OCHOBE C LENbI0 NMPOAEMOHCTPUPOBATH CBOM JOCTHXKECHUS B
CaMOCTOATEIILHOM OCBOCHHH COJIEpPKaHMsI M30paHHBIX 0OJacTedl 3HaHW U (WMJIM) BUIOB
JESITEIbHOCTY U CIIOCOOHOCTh MPOEKTUPOBATH M OCYIIECTBISTH LEI€CO00pa3sHyl0 H

pPE3yNbTATUBHYIO JEATEIbHOCTh (YUE€OHO-ITO3HABATENbHYIO,

KOHCTPYKTOPCKYIO, COLIMAIBHYIO, XYI0)KECTBEHHO-TBOPUYECKYIO U IPYTHUE).

Bb160p TEeMBI TPOEKTA OCYIIECTBIISIETCS] 00YUYaIOIIUMHUCS.

Pe3ynbratom npoexTa SBISETCS OJIHA U3 CICAYIOMUX paboT:

nuchMeHHas pabota (dcce, pedepar, aHAIUTUYECKUE MaTEpHUalbl, 0O30pHBIC
MaTepHuabl, OTYETHI O MPOBEAECHHBIX UCCIEIOBAHUSX, CTEHAOBBIN JOKIA U APYTHE);

XyJOXKECTBEHHasi TBOpueckas pabora (B 00JacCTH JUTEPaTyphl, MY3BIKH,
M300pa3uTEIbHOIO  HCKYCCTBA), IIPEICTABIICHHAS B BU/JIE IPO3an4ECKOT0
WIM CTUXOTBOPHOI'O TPOM3BEICHUS, HHCLEHHUPOBKH, XYyJOXKECTBEHHOM JEKJIaMaluH,
MCTIOJTHEHUS MY3bIKaJIbHOTO MPOU3BEICHNUS, KOMIBIOTEPHON aHUMAIIUU U IPYTHX;

MaTepuaibHbIl 00BEKT, MAKET, HHOE KOHCTPYKTOPCKOE U3/EIIHE;
OTYETHBIE MAaTEpPHUAJIbI 10 COLIUATLHOMY MPOEKTY.

TpeOoBaHHs K OpraHu3aluMyd NOPOEKTHOW JESATENbHOCTH, K COACPKAHUIO H
HarpaBJeHHOCTH npoekTa pa3padareiBatoTcst MAOY «JlsuTopckas COILL No7y.

[Tpoekt oueHHBaeTCd MO KpUTEPUSIM C(HOPMHUPOBAHHOCTU: IO3HABATENIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX EHCTBUH, BKIIOYAIOIIUX CIIOCOOHOCTh

K CaMOCTOSITEJIbHOMY MNPUOOPETEHHUIO 3HAHMM M PEIICHHIO MpoOJieM, yMEHHE
OCTaBUTh MPOOJieMy U BBIOpaTh COCOOBI €€ pelieHus, B TOM YHCIie TOUCK U 00paboTKy
uHpopmai, GoOpMyIUPOBKY BHIBOJIOB U (MJIM) OOOCHOBAHHE U PEATU3AINIO MPUHSATOTO

peuICHuU:d, 000CHOBaHHE H CO3JaHuC MOACIH, ITPOrHOo3a, MAKCTA, O6’B€KT3, TBOPUYCCKOI'O



PEIICHUS U IPYTHX;

NPEIMETHBIX 3HAaHUM W CIOCOOOB JACHCTBUN: YMEHHE PACKPBITH COJEpKAHHE
paboThI, TPaMOTHO U 0OOCHOBAHHO B COOTBETCTBHH C pacCMaTPUBAeMON MPOOJIEMON HIIN
TEMOH HMCITOJIb30BaTh UMEIOIINECS 3HAHUS M CIIOCOOBI ICHCTBHUIM;

PEryJsITUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JCHCTBUN: yMEHHUE CaMOCTOATEIHHO
IUIAHUPOBATh U YOPABISTH CBOCW IMO3HABATEIBHOWU JEATEIHHOCTHIO BO BPEMEHU;
MCITOJIB30BaTh PECYPCHBIE BO3MOXKHOCTH JJIS JOCTIDKCHHSI II€JIeH; OCYIIECTBISATH BBIOOP
KOHCTPYKTHUBHBIX CTPATETHH B TPYAHBIX CUTYAIIHSX;

KOMMYHUKATHUBHBIX YHUBEPCAIBHBIX YU€OHBIX JICUCTBUI: YMEHHUE SICHO U3JIOKHUTH U
o(OpMUTH BBITIOJIHEHHYIO paloTy, TPEICTaBUTh €€ pe3yJabTaThl, apTyMEHTUPOBAHHO
OTBETHUTH Ha BOIIPOCHI.

[Ipenmetnbie pe3ynbTaThl ocBoeHuss OOII COO ¢ yueroM creuudpuku

CONepKaHUS TPEAMETHBIX O00JacTel, BKIIOYAIOIINX KOHKPETHBIC Y4COHBIE
MpeaMEThI, OPUECHTUPOBAHBI HA TPUMEHEHHUE 3HAHUN, YMEHUN U HABBIKOB 00YUYarOITUMUCS
B YYEOHBIX CHUTyallMsiX M pPEAJbHbIX >KMU3HEHHBIX YCIOBHUSX, a TaKXKe Ha YCIELIHOEe
oOyueHmue.

OneHka MNPEeIMETHBIX pPe3yJbTAaTOB MPEJCTABISIET COOOM OIEHKY JOCTHXKEHUS
00yYarOIIMMUCS TUIAHUPYEMBIX PE3YJIbTATOB MO OTACIbHBIM YU€OHBIM MPEIMETaM.

OCHOBHBIM TIPEIMETOM OIIEHKH SIBJIIETCA CIHOCOOHOCTh K PEHICHUI0 Y4eOHO-
MO3HABATENbHBIX U YYEOHO-MPAKTUYECKUX 3aJlay, OCHOBAHHBIX HAa M3y4aeMOM Yy4eOHOM
Marepualie, ¢ UCIOJIb30BaHUEM CIIOCOOOB JACHCTBHM, PEICBAHTHBIX COJCPKAHUIO YUEOHBIX
OpeIMETOB, B TOM 4YHUCJIE€ METalpeAMETHBIX (MTO3HABATENbHBIX, PETYJISTHUBHBIX,
KOMMYHUKATUBHBIX)  JIEUCTBUH, a  TakKe€  KOMIIETEHTHOCTEW,  PEJICBAHTHBIX
COOTBETCTBYIOIIUM HaIpaBlIeHUsIM (DYHKIIMOHATBLHON I'PAMOTHOCTH.

Or1ieHKa MPeIMETHBIX PE3YyJIbTaTOB OCYIIECTRIISETCS MeAarorndecCKUuMpadOTHUKOM B
X0JI€ MMPOUENYP TEKYIIETO, TEMATHUYECKOTO, TPOMEKYTOUYHOI'O U UTOTOBOTO KOHTPOJISL.

Onucanue OlEHKH MPEIMETHBIX PE3YJbTATOB MO OTACIBHOMY YU€OHOMY MpPEAMETY
BKJIIOYAET:

CIIMCOK  WTOTOBBIX  IUIAHMPYEMBIX  PE3yJbTaTOB C  yKAa3aHUEM  JTaIlOB
ux (HOpMHUPOBAaHHS W CHOCOOOB OICHKU (HAmpuUMep, TeKyias (TeMaTtudeckas), YCTHO
(MUCBbMEHHO), TPAKTUKA);

TpeOOBaHUSI K BBICTABJIICHUIO OTMETOK 3a  MPOMEXKYTOUHYHO  aTTECTallUi0

(mpu HEOOXOAMMOCTH - C YYETOM CTEMEHM 3HAYMMOCTH OTMETOK 3a OT/EJIbHbIE



OIICHOYHBIE MPOIEAYPHI);

rpaduK KOHTPOJIBHBIX MEPONPHUSATUH.

CraproBass  AMarHocTUKa  NPOBOAUTCA  aaMuHUcTpanmuedn  MAOY

«JIsaropckas COIIl Ne 7» ¢ 1enpio OIIEHKH TOTOBHOCTH K OOYYECHHIO Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

CraproBass QuarHocTuka MpOBOAUTCA B Haudaime 10 Kimacca M BBICTYINAET Kak
OCHOBa (TOYKa OTCU€Ta) Il OICHKA JMHAMUKH O0Opa30BaTENbHBIX JIOCTUKEHUI
00yJaronmxcsl.

OOBEKTOM OIIEHKHU SIBJISIOTCS: CTPYKTYpa MOTUBALIMU, CHOPMUPOBAHHOCTh YUeOHOM

ACATCIIbHOCTH, BJIAACHHUC YHHUBCPCAJIbHBIMU H CHGI_[I/I(i)I/ILIeCKI/IMI/I JJI1 OCHOBHBIX

y4€OHBIX MPEIMETOB IO3HABATEJIBHBIMU CPEACTBAMHM, B TOM YHCIE: CPEACTBAMHU
paboTel ¢ wuHpoOpMalued, 3HAKOBO-CUMBOJIMYECKUMHU CPEICTBAMH, JIOTUYECKHUMHU
onepauusMH.

CrapToBasi IMarHOCTUKa MPOBOJUTCS MEJAarorH4eCKUMH paOOTHUKAMHUC LIETbIO
OLICHKM TOTOBHOCTM K W3YYEHHUIO OTIEIbHBIX MPEAMETOB. Pe3ynpTaThl CTapTOBOMI
JUArHOCTUKHM  SIBJIAIOTCSL OCHOBAaHUEM JUJIi KOPPEKTUPOBKU YYEOHBIX Mporpamm
Y UHJMBUyaJu3aluy y4eOHOTo npoliecca.

Tekymas omeHka HpeAcTaBisgeT co00il mpouenypy OLUEHKH HWHIUBUAYaIbHOTO
MPOJIBHKEHHS 00YUarOIIErocsi B OCBOCHUH MPOrPaMMbl y4eOHOT0 IIpeIMETa.

Texkymas ~ oueHka  MoxeT ObITh  ¢opmupylomed  (Mogaep>KUBaroMIe U
HaNpaBJSOLIEH yCcuiMusg 00ydYarollerocs, BKIIOYAIOUIEH €ro B CaMOCTOSITENbHYIO
OLICHOYHYIO JE€STENIbHOCTb), W JUArHOCTHYECKOH, CHOCOOCTBYIOUIEH  BBISIBICHHUIO
Y OCO3HAHMIO IMEJAarOrMYecKuM pabOTHUKOM M 0OYyYarolMMCS CYIIECTBYIOIIUX MPOOIeM
B 00y4YEeHUHU.

OOBEKTOM TEKyIIeH OLIEHKH SIBJISAIOTCS TEMAaTUYECKUE IUIAHUPYEMBIE PE3yJIbTaThl,
ATarbl OCBOCHUS KOTOPHIX 3a()UKCHUPOBAHbI B TEMATHUECKOM IJIAHUPOBAHUH MO Y4EOHOMY
MpPEAMETY.

B Tekymieil olieHKe UCTIOIB3YyETCs pa3inyHbie (POPMBI U METO/IbI IPOBEPKHU (YCTHBIE
U MIHCbMEHHBIE OINPOCHI, IPaKTUUYECKHE PabOThl, TBOPUECKHUE pabOThI, HANBUAYAIbHbBIE U
IpyNIoBbIe (OPMBI, CAMO- U B3aUMOOILICHKA, Pe(IIEKCHs, TUCTHI TPOABMKECHUS U IPYTHUE) C
y4ETOM 0COOCHHOCTEM yuyeOHOTO MpeMeTa.

Pesynbrarel TeKymied OLEHKHM SBISIFOTCS OCHOBOM JUIs MHAMBHyallM3allud

y4eOHOro Ipolecca.



Temarnueckass OIlEHKa TMPEJICTABISIET COOOM TpOLEeAypy OIEHKH YPOBHS
JOCTHXKEHUS TEMAaTUYECKUX TUIAHUPYEMBIX PE3YJIbTATOB M0 YYEOHOMY MPEIMETY .

BHyTpeHHUII MOHUTOPHUHT TPEJCTABISET COOOW CIIEAYIONIUE MPOIEAYPHI:
CTapTOBask AMArHOCTHKA;

OIIEHKA YPOBHS JOCTHXEHHUS MIPEIAMETHBIX U METANPEAMETHBIX PE3YJIbTATOB;
OIICHKA YPOBHS (DYHKIIMOHAJILHON IPaMOTHOCTH;

OIICHKa YPOBHsI MPOo(}HeCcCHOHATFHOTO MacTEepPCTBA IMEJarorudeckKoro paboTHHUKA,

OCYIICCTBIIACMOT'O HAa OCHOBC BBIITOJITHCHUSA 06y‘-IaIOHII/IMI/ICSI IMPOBCPOUYHBIX pa60T, aHaJIi3a

MOCEIICHHBIX YPOKOB, aHajlu3a KadecTBa YYEOHbIX 3aJaHMil, MpeIaraéMbIxX
MEJaroru4eckuM paboOTHUKOM 00YyYaroUMCH.

CopepxaHne W NEPUOJWYHOCTh BHYTPEHHEIO MOHUTOPHMHIA YCTaHABIMBAETCS
pemenneMm nenarorndeckoro coera MAOQOY «Jlsnropckas COILL Ne 7». Pesymprarsl
BHYTPEHHETO MOHMUTOPHMHIA SIBIISIIOTCS OCHOBAHMEM  IOJATOTOBKH  PEKOMEHIALMI
UIg  TeKylled KOppeKUMH ydyeOHOro mpouecca M €ro  MHAMBUAyaIU3alUU

1 (W) JJ1 TTOBBIICHUSI KBaTU(UKAITIH TTeIarorndecKoro paboTHUKA.

II. CoaepxarenbHbIi pa3uen

1. ®enepanpHas pabouas mporpamma Mo ydeOHOMY mnpeaMery «Pycckuil si3bIk»
(0a3zoBbIil ypOBEHB).
MAOY «JIsatopckas COLL Ne 7» peanmuzyet @eaepaibHy0 padoyaro mporpaMmmy 1o
ydueOHOMY npeameTy «Pycckuil si3bIk»

https://edsoo.ru/wp-content/uploads/2023/10/frp_russkij-yazyk 10-11-klassy.pdf

2. QepepanbHas paboyas mnporpamma no yueOHOMy mpeamery «Jluteparypa»
(0a3o0BbIil YPOBEHB).

MAOY «JIsatopckas COLL Ne 7» peanuzyet @eaepasibHyt0 paboyaro nporpammy mo

yduebHOMYy npeamery «JIuteparypay https://edsoo.ru/wp-

content/uploads/2024/08/pravka frp literatura 10 11 baza 05062024.pdf

3. denepanpHas pabouas mnporpamma Mo ydyeOHOMy mpeametry «VHOCTpaHHBIH
(aHTIIMIICKUI) A3BIK (0a30BBIA YPOBEHB )»
®denepanbHas pabouas mporpamma 1o yueonomy npeaMmery «AHOCTpaHHBIH (AHTJIMHCKHIA)
sI3bIK (0230BbIi YPOBeHB)» (1peameTHast 001acTh «HOCTpaHHBIE SI3BIKKY) (aee

COOTBETCTBEHHO — MPOTpaMma Mo aHTJIMMUCKOMY SI3BIKY, AaHTJIMUCKUN SI3bIK) BKIIIOUAET


https://edsoo.ru/wp-content/uploads/2023/10/frp_russkij-yazyk_10-11-klassy.pdf
https://edsoo.ru/wp-content/uploads/2024/08/pravka_frp_literatura_10_11_baza_05062024.pdf
https://edsoo.ru/wp-content/uploads/2024/08/pravka_frp_literatura_10_11_baza_05062024.pdf

MOSICHUTENBHYIO 3aIMCKY, COIep)aHue 00yUYCHMS, INIAHUPYEMbIC PE3YIbTaThl OCBOCHUS
MIPOTPAMMBI 110 AaHTJIMACKOMY SI3BIKY.

[TosicauTenbHAs 3aMUCKa OTpakaeT OOITUE IIETTU U 33/1a4d U3yUeHHUsT aHTITUHCKOTO SI3bIKa,
XapaKTEPUCTHUKY TICUXOJIOTHICCKUX MPEAMOCHIIOK K €r0 N3YUEHUI0 00yJalOIUMHUCS, MECTO B
CTPYKType yueOHOro MmiaHa, a TakyKe MOJXO0/Ibl K 0TOOPY COAEepKaHUs, K ONPEACIICHUIO
TJTAHUPYEMBIX PE3YIbTaTOB M K CTPYKTYPE TEMAaTHUECKOTO IIAHUPOBAHUS.

B nporpamme 1o aHTIIUHCKOMY SI3BIKY PACKPBIBAIOTCS COJCPKATEIbHBIC IMHUN, KOTOPHIE
MpeIaraloTcs It 00s13aTEIbHOTO U3yUeHHUs B KXKIOM KIIacCe Ha yPOBHE CPEIHETO OOIIEro
oOpa3zoBaHUs.

[Tnanupyembie pe3yIbTaThl OCBOCHUS MPOTPAMMBI IO AHTJIIMICKOMY SI3bIKYBKJITFOYAIOT
JMYHOCTHBIE, METANpeMETHBIE Pe3yJIbTaThl 3a BECh IMEPHOJ OOyUYeHHUSHA YPOBHE
CpeaHero 0011ero 00pa3oBaHusl, a TAKKE MPEIAMETHBIC JOCTUKEHUS 00yJaroerocs 3a
Ka)KJIpIH T0JT 00yUCHHS.

IlosscHUTEIHLHAY 3aITUCKA.

[Iporpamma 1o aHTIMICKOMY SI3bIKY (0a30BbIi YpOBEHb) Ha YPOBHE CPEAHErO OOIIEro
oOpazoBaHnus pazpadorana Ha ocHoBe ®I'OC COO.

[Iporpamma 1O  aHIVIMKWCKOMY  SI3bIKY  SIBIIIETCSI ~ OPUEHTUPOM JJIS COCTaBJIEHUS
paboyux MporpaMM 1o NpeaIMeTy: oHa AAa€T MPEeACTaBICHUE O LEeIsAX 00pa30BaHus, pa3BUTHS,
BOCIMTAHUA U COLMAIM3alMd OOydalolUXCsl Ha cTaplield CTYNEHH CpPEeAHEro oOLIero
oOpa3oBaHusl, MyTAX (POPMUPOBAHMS CUCTEMBI 3HAHUMN, YMEHUH U CIIOCOOOB JIEATEILHOCTH Y
oOyuaromuxcs Ha 0a30BOM YpOBHE CpeacTBaMu ydeOHoro mnpeamera «MHOCTpaHHBIM
(aHrUACKUIA) S3BIK», OMpENEsieT UHBAPUAHTHYIO (00s3aTelIbHYl0) 4YacTh  COJCpKaHUs
y4eOHOro Kypca 10  aHIVIMMCKOMY  SI3bIKY KaK y4eOHOMY MpeaMETy, 3a MpeAesiaMu
KOTOpOH OCTaéTcsi BO3MOXKHOCTH BBIOOpAa BapHAaTUBHOM COCTaBIAIONICH COJEpKaHUS
oOpa3oBaHMs B IUIaHE TMOPSAKAa M3YyUYEHHUS TEM, HEKOTOPOro paclupeHus oO0bEMa
COJIEpP>KaHMS U €ro JIeTaaIu3alllH.

[Iporpamma 10 AaHTIUMHCKOMY SI3BIKY YCTaHaBJIMBAET pachpenereHrue 00s3aTeIbHOTO
MPEJIMETHOIO COJEP’KaHUS MO rojJaM OO0ydeHHus, MPEAYyCMATPUBAET IMPUMEPHBIM pecypc
y4eOHOTO BpPEMEHH, BBIJCISIEMOIO0 Ha U3y4YE€HHE TEeM/Pa3iesioB Kypca, YUYUTHIBAET
OCOOEHHOCTH M3YyYEHHMS aHTJIMUCKOTO SI3bIKA, UCXO/IS U3 €r0 JIMHIBUCTUYECKUX 0COOCHHOCTEN
U CTPYKTYpbl POJHOTO (PYCCKOro) s3bIKa OOYyYaIOMIMXCA, MEXIPEIMETHBIX CBS3EH

WHOCTPAHHOTO (QHTJIMHMCKOTO) S3bIKa C COJEpKaHUEM JpPyTrux o00I11e00pa3oBaTeIbHbBIX



npeaMeToB, u3ydaembix B 10—-11 kiaccax, a Takke ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEH
oOyuatomuxcsd. B mporpamme mo  aHTIMICKOMY A3BIKY JUIsl YPOBHSI CPEIHEr0 OOIIETro
oOpa3oBaHUs  TMPETYCMOTPEHO JajbHEWIIee COBEPIICHCTBOBAHHE  C(POPMUPOBAHHBIX
MHOSI3BIYHBIX PEUYEBBIX YMEHMI OOYYarOIIMXCS M HUCIOIb30BAHUE MU SI3BIKOBBIX CPEJICTB,
NpEJICTaBICHHBIX B (hefiepaiabHbIX padouux MporpaMMax HadyajJbHOTO OOIIET0 M OCHOBHOTO
oOirero 00pa3oBaHMs, 4YTO OOECIEYMBACT MPEEMCTBEHHOCTh MEXKIY dTalmamMu OOIIero
oOpa3oBaHMsI 1O WHOCTpaHHOMY (aHrimiickomy) s3biky. [lpm 3TOoM  copepxaHue
MpOrpaMMbl IO AHTJIMHCKOMY S3BIKY JUJISl YPOBHSI CPEIHEro OO0IIero oOpa3oBaHUS HMEET
0COOEHHOCTH, 00YCIIOBJIEHHBIE 3aJja4aMH Pa3BUTHUSA, 00OYUEHUSI U BOCIIUTAHUS, O0YUYaIOIIUXCS
3aJaHHbIMU COLMAJIbHBIMU TpPEOOBAHUAMU K YPOBHIO pa3BUTUS UX JHYHOCTHBIX U
MO3HABATENIbHBIX KA4YeCTB, NPEIMETHBIM COJACpPKAHUEM CHCTEMbl CpPEIHEro OOIIEero

oOpa3oBaHus,

a TaK>Ke BO3PACTHBIMU IICUXOJOTMYECKUMH OCOOCHHOCTAMHU oOyyatomuxcs 16—17 ner.
JIM4HOCTHBIE, METaNpeIMETHBIE U NTPEAMETHBIEC PE3YIbTaThl PEACTABICHBI B TPOTrpaMMe 10
aHTJIMACKOMY SI3BIKY C YYETOM OCOOCHHOCTEH NpEerojaBaHus AHTJIMHCKOTO A3bIKa B
cpeaHeit o01eo0pa3oBaTeIbHOM IIKOJIE Ha 0a30BOM YpPOBHE Ha OCHOBE OTEYECTBEHHBIX
METOJAMYECKUX TPaJHMLMI IOCTPOCHHSI IIKOJIBHOTO Kypca aHIVIMICKOrO S3blIKa WU B
COOTBETCTBHH C HOBBIMHU PEAIMAMH U TEHJECHIUSIMH Pa3BUTHS 00LIEro oOpa3oBaHuUs.
Yuebnomy npeamery «MHOCTpaHHBIN (AaHTJIMMCKUM) S3BIKY» MPUHAJICKUT BAXKHOE MECTO B
cucreMe oOmiero cpeaHero oOpa3oBaHMs U BOCIHMTAaHUS COBPEMEHHOTO UIKOJIbHHKA B
YCIOBUSIX TMOJUKYJIBTYPHOTO W MHOTOSI3bIYHOTO MHpa. M3yueHue HHOCTpaHHOTO s3bIKa
HaANpaBJIeHO Ha (POPMUPOBAHHME KOMMYHHKATHBHOW KYJIbTYphl OOYYAIOIIMXCS, OCO3HAHHUE
posu A3bIKa KaK UHCTPYMEHTA MEKIIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aUMOJICUCTBUS, CHOCOOCTBYET UX OOLIEMY pEYEBOMY Pa3BUTHIO, BOCHUTAHUIO
IpaKJaHCKOM UAEHTUYHOCTH, PACIIMPEHUIO KPyTr030pa, BOCIIUTAHUIO YYBCTBU 3MOLIUM.
[IpeameTHble 3HAHUST W CHOCOOBI JESATENBHOCTH, OCBaMBaeMble OOYYaAIOIIMMUCS TMpU
U3YYEHUU HWHOCTPAHHOTO $3blKa, HAXOAAT IPUMEHEHHE B paMKax 00pa30BaTeIbHOIO
npouecca Npu U3YYEHHH JPYTHX HOPEeIMETHBIX o0yacTed, CTAHOBATCA 3HAYUMBIMH IS
(bopMHpOBaHUS MOJOKUTEIBHBIX KaueCTB JIMYHOCTH. Takum o0pa3oM, OHU OPUEHTHUPOBAHbI
Ha (OpMUPOBAHNE KaK METAINIPEIMETHBIX, TAK U TUYHOCTHBIX PE3yJIbTaTOB O0yUYEHUSI.
Tpancopmanus B3IIIAI0B Ha BJIaJCHUE WHOCTPAHHBIM SI3bIKOM, CBSI3aHHAs C YCHJIEHHEM

OOILIECTBEHHBIX 3apPOCOB Ha KBATU(UIMPOBAHHBIX M MOOWJIBHBIX JIIOJICH, CIIOCOOHBIX



OBICTPO QIaNTHPOBATHCS K M3MCHSIONIUMCS YCJIOBHUSM JKM3HHU, OBJIaJCBaTh HOBBIMU
KOMIICTCHIIUSIMU.  BrlajieHe WHOCTPAaHHBIM  SI3BIKOM KakK JIOCTyH K  TEpEeJOBBIM
MEXIYHAPOJAHBIM  HAYYHBIM M  TEXHOJOTHYECKUM  JOCTIKEHUSM,  PACIIUPSIONIUM
BO3MOXXHOCTH 00pa3oBaHUsI M CaMOOOpa30BaHMs, OJHO U3 BaXHEWUIIUX CPEICTB
COIIMANIN3AIlMN, CAMOBBIPDOKEHHUS H  YCHENTHOM MPOPECCHOHAIBHONW  JCSTENbHOCTH
BBIITYCKHUKA 00111e00pa30oBaTeIbHON OpraHu3allui.

3HAYUMOCTH BJIAJICHUA HWHOCTPAHHBIMU A3bIKAMHW KaK IICPBBIM, TaK H

BTOPBIM, PACIIMPEHUE HOMEHKJIATYPhl U3YYaEMBbIX WHOCTPAHHBIX SI3BIKOB COOTBETCTBYET
CTpaTeTMYecKUM HuHTepecaM Poccuu B 310Xy MOCTINIOOANM3alMd M MHOTOMOJISPHOTO
Mupa. 3HAaHUE POIHOrO A3bIKA 3KOHOMHMYECKOTO WJIM IOJUTHYECKOTO MapTHEpa
oOecrieynBaeT OOUIEHUE, YYHUTHIBAIOIIEE OCOOEHHOCTH MEHTAIUTETa U  KYJIbTYpPHI
napTHEpa, 4YTO NO3BOJSET YCHEIIHEE NPHUXOAWTh K KOHCEHCYCY NpH MPOBEAECHUU
NEPETOBOPOB, PELICHUH BO3HUKAIOIIMX MPOOJIEM C LENbI0 JOCTUKEHHUS MMOCTABJIEHHBIX
3azay.

Bo3pacranne  3HaUMMOCTHM  BIAJEHUS  MHOCTPAHHBIMM  SI3bIKAMM  NPHUBOJUT K

NIEPEOCMBICIICHUIO TIEJIEH U CoAepKaHus 00yUYEHUS TIPEIMETY .

e wHOS3BIYHOTO OOpa3oBaHUsA CTAHOBATCS 0OoOJee CIHOXKHBIMHU IO  CTPYKTYpE,

(GopMyIUpYIOTCS HAa LIEHHOCTHOM, KOTHUTHBHOM W MparMaTM4eckoM YpPOBHIX U

COOTBETCTBEHHO BOIUIOLIAETCS B JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX

pesynbTatax. MHOCTpaHHBI £A3BIK MpU3HAETCS KaK UEHHBIM pecypc JIMYHOCTH JUIs

COLIMAJbHON aJanTalud M camopeanu3anuu (B TOM uucie B mpodeccuu), WHCTPYMEHT

pa3BUTHS YMEHHI MOMCKa, 00paOOTKM M UCIOJIb30BaHUSI MH(OpPMAIMU B MO3HABATEIbHBIX

HensiX; OJHO M3 CPEACTB BOCHHUTAHMS KAadyeCTB TIPAKJAHWHA, T[ATPUOTA, PA3BUTHUA

HAllMOHAJIBHOTO CAMOCO3HAHMS, CTPEMJIEHUSI K B3aMMOIIOHUMAHUIO MEXIY JHOJbMU Pa3HbIX

CTpaH U HAPOJIOB.

Ha mnparmatuyeckoM ypoBHE 1I€JbI0 MHOSI3BIYHOTO oOpa3oBaHusi (0a30BbIl  ypOBEHb

BJIQ/ICHUS aHTJIMICKUM SI3bIKOM) Ha YPOBHE CpPEeIHEro o0Iiero oopa3oBaHus MPOBO3TIIAIIECHO

pa3BUTHE U COBEPILICHCTBOBAHME KOMMYHHMKATMBHOM KOMIIETEHIMH OOydYaroumxcs,

c(OpMUPOBAHHON Ha MPEBIIYIIMX YPOBHSIX 00IIero oOpa3oBaHUs, B €IUHCTBE TaKuX €€

COCTaBIISIIONIMX, KakK peueBas, S3bIKOBasg, COLMOKYJIbTYpHAas, KOMIIEHCATOpHAas U

MeTarpeAMeTHas: KOMIETEHIUU:

pedeBass KOMIETEHIMS - pPa3BUTHE KOMMYHUKATHBHBIX YMEHHH B YETBIPEX

OCHOBHBIX BHAAX pequoﬁ ACATCIIBHOCTHU (FOBOpCHI/II/I, AyaAnpOBaHHU, YTCHHHU,



MUCbMEHHOM peun);
A3BIKOBAs KOMIIETEHLUS - OBJIAJICHHE HOBBIMH  SI3bIKOBBIMH  CPEJICTBAMM
(poneTnueckumH, opdorpapuuecKkumH, NYHKTYallMOHHBIMH, JEKCUYECKUMH,

FpaMMaTquCKHMH) B COOTBCTCTBHH C OTO6paHHBIMI/I TEMaMH O6H_ICHI/I$1, OCBOCHME 3HAHUM

O SI3BIKOBBIX SIBJICHUSIX AHTJIMHUCKOTO $3bIKA, Pa3HBIX CIOCO0aX BBIPAKEHUS MBICIH B
POIHOM Y aHTJIUMCKOM SI3BIKAX;

COITMOKYJIbTYPHAs/MEKKYJIBTYpHAsI KOMIICTEHIIUS - TPHOOIICHHE K KYJIbTYypeE,
TPAIUIIMSIM AHTJIOTOBOPAIIMX CTpPaH B paMKaxX TEM U CUTyallui OOILEHMS, OTBEUAIOITUX
OTIBITY, WHTEpPECaM, TCUXOJOTUYECKUM OCOOCHHOCTSM YYAIIUXCS HA YPOBHE CPEIHETO
oO1ero oOpazoBaHus, POpMHUPOBAHUE YMEHHUS MPEJICTABIATH CBOIO CTPaHy, €€ KyJIbTypy B
YCIOBUSAX MEKKYJIBTYPHOTO OOIIICHUS;

KOMIICHCATOpHAasl KOMIIETEHIIUS - Pa3BUTHE YMEHUM BBIXOJWTH W3 TOJIOKECHHUS B
YCIOBUSX J€(PHUIIUTA SA3BIKOBBIX CPEJICTB aHTJIUHUCKOTO SI3bIKa MPHU MOJYYEHUU U Tiepeaayde
uH(pOopMaIuy;

MeTanpeIMeTHas/ydeOHO-I03HaBaTelIbHAsl KOMIIETCHIIMS - pa3BUTHE OOMMX U
CIICHUANIBHBIX ~ YUYE€OHBIX  YMEHMH, TMO3BOJISIIONIUX  COBEPIICHCTBOBATh  YUEOHYIO
NEATEIBHOCTh IO OBJIAJICHUI0O MHOCTPAHHBIM SI3BIKOM, YJOBJETBOPATH C €ro IMOMOIIbIO
MO3HABATEJbHBIC HHTEPECHI B IPYTUX 00JIACTSIX 3HAHUS.

Hapsny ¢ WHOA3BIYHOM KOMMYHUKATHBHOM KOMIIETEHIIMEW B IPOLECCE OBJIAICHUSA
MHOCTPAHHBIM SI3BIKOM (DOPMHUPYIOTCS KIIFOUEBBIC YHHBEpCaJIbHbIE y4eOHBIC KOMIIETEHIINH,
BKJIIOUAIOIIME  00pa3oBaTelibHYIO,  IIEHHOCTHO-OPUECHTAIMOHHYIO,  OOIIEKYJIbTYPHYIO,
y4eOHO-TIO3HABATEIbHYI0, HH(POPMAIMOHHYIO, COIMAIBLHO-TPYAOBYI0 M KOMIIETEHIIUIO
JIMYHOCTHOTO CAMOCOBEPILICHCTBOBAHUSI.

OCHOBHBIMM ~ TMOJAXOJaMU K  OOYYEHHUIO  HMHOCTPAHHBIM  SI3bIKAM  MPU3HAIOTCSA
KOMIIETEHTHOCTHBIM, CUCTEMHO-ACATEIILHOCTHBIA, MEXKYJIbTYPHBIH W KOMMYHUKATHBHO-
KOTHUTUBHBIN. COBOKYIHOCTh MEPEUUCICHHBIX TOJXOJ0B TMpEaNojgaracT BO3MOXXHOCTb
peann30BaTh MOCTABICHHBIC [IETTH WHOS3BIYHOTO O0pa30BaHUs HAa YPOBHE CPETHEr0 OOIIETo
oOpa3oBaHus, NOOUTHCS JOCTIKEHHUS IIAHUPYEMBIX PE3yJIbTaTOB B paMKax COAEp KaHUs
oOy4eHus, OTOOpaHHOIO JJIsi JAHHOTO YPOBHsI 0OOIIEro oOpa3oBaHUsl MPHU HCIOJIL30BaHUU
HOBBIX TIEAarOrn4eCcKuX TEXHOJIOTHM M BO3MOYKHOCTEH UG POBOM 00pa3oBaTeIbHOM CPE/Ibl.
«HOCTpaHHBIN S3BIK» BXOAUT B MPEIMETHYIO 00yacTh «VHOCTpaHHBIE S3BIKU» HApSIy C

npeaMeToM «BTOpoll MHOCTPAaHHBIM SA3bIK», H3yYEHUE KOTOPOTO MPOUCXOAUT NPU HAIWYHUU



NOTPEOHOCTH Y OOyYarOUIMXCsl U MPH YCJIOBUH, YTO Y

o0pa30oBaTeNbHON OpraHu3allMi HMEETCS JOCTAaTOYHAasl KaJpoBasi, TEXHUYECKas M
MatepualibHas 00€CHeYeHHOCTh, MO3BOJISAIONIAS JOCTUTHYTh MPEAMETHBIX PE3YyJIbTaTOB,
3asBieHHbIX B PI'OC COO.

OO6miee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJISI U3YUYEHUSI MHOCTPAHHOTO (aHTJUHUCKOTO) s3bIKa

- 204 yaca: B 10 kmacce -102 yaca (3 yaca B Hezneno), B 11 knacce — 102 vaca (3 4daca B

HEJIEIII0).

TpeboBanuss K TpPeAMETHBIM pe3yjbTaTaMm JJisg cpeaHero oOmero oOpa3oBaHUs

KOHCTaTUPYIOT HEOOXOAMMOCTh K OKOHUaHUIO 11 kjacca BiajeHUs yMEHHEM OOIIaThCs Ha

WHOCTPAaHHOM  (QHIJIMICKOM) s3bIKE B  pa3HbIX ¢Gopmax (YCTHO U  MHCBMEHHO,

HEIMOCPEJICTBEHHO M OIOCPEIOBAHHO, B TOM 4Hcie d4epe3 VHTepHeT) Ha moporoBoM

YPOBHE.

ba3oBeiii  (OpOTOBBIN) ypOBEHb YCBOGHHsSI ydyeOHOro MpeameTa
«MHOCTpaHHBIN (aHTTIMHACKUI) S3BIK» OPUEHTUPOBAH Ha CO3[laHuE 00IIe00pa30BaTeIbHOM
U OOIIEKYJbTYpHON TMOJATOTOBKH, Ha (OPMUPOBAHUE UEIOCTHBIX MPEACTaBICHUM
oOyuaromxcs 0 Mupe, 00 00IIeUeTIOBEeUeCKUX IIEHHOCTAX, O BAKHOCTH OOIICHUS C LIETbIO
JOCTUKEHUS B3aUMOIIOHMMAHUS B LIEJIOM, U O fA3BIKE KaK CPEACTBE MEXIMYHOCTHOTO
U MEXKYJIbTYPHOTO OOIIEHUSI B YAaCTHOCTHU. J[OCTUKEHHE MOPOTOBOr0 YPOBHS BIAJCHUS
WHOCTPAHHBIM (QHTJIMMCKUM) S3bIKOM ITO3BOJIIET BBIMIYCKHUKAM POCCHICKOW NIKOJIBI
WCIIOJIB30BaTh €ro Jyisi OOIIEHHUs] B YCTHOM M MUChbMEHHOW (OopMe KaK C HOCUTEISIMHU
M3y4aeMOro WHOCTPAHHOIO (QHTJIMICKOrO) s3blKa, TaK U C MPEACTABUTEISIMU APYTUX
CTpaH, UCIOJIb3YIOIIMMU JIaHHBIN S3bIK KaK CpelcTBO oOmieHusi. Kpome Toro, moporosslii
YPOBEHb BIIQJICHUS] MHOCTPAHHBIM (QHTJIMMCKHUM) S3BIKOM IIO3BOJISIET MCIOJIb30BATh
WHOCTPAHHBIN (aHTTUNCKHI) A3BIK KaK CPEJICTBO JJIA MOWCKA, MOIy4YeHUs U 00pabOTKU
“H(pOpMAIIMK U3 WHOS3BIUHBIX UCTOYHUKOB B 00Pa30BaTEIbHBIX U CaMO00pa30BaTEIbHbIX
LEesAX, MCHOJIb30BaTh  CJIOBApUM UM CIOPABOYHMKA HA  MHOCTPAHHOM  SI3BIKE,
B TOM 4Huciie HHGOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI B 3JIEKTPOHHOMU (hopMme.

Conep>xanue o0ydyenus B 10 kiacce.

KoMMmyHUKAaTUBHBIE YMEHUS.

Pa3Butne yMeHus oOmaThCs B YCTHOM M THUCBMEHHOW (opMe, HCIOIb3Ys

PCUCHTUBHLIC U IIPOAYKTHUBHLIC BU/bI pequop"I ACATCIbHOCTH B paMKaxX TEMATHYCCKOI'O

COACpIKaHUA PCUH.



[ToBcenHeBHAs KU3HL CEMbU. MEXIUYHOCTHBIE OTHOIIEHUS B CEMbE, C JIPY3bsIMU
1 3HaKoMbIMU. KOH(DIUKTHBIEC CUTYyaINH, X MPEIYTPEKICHUE U pa3pelieHuUE.

BHenrHocTs 1 XapakTepuCcTHKa YeJI0OBEKa, IUTEPATyPHOTO MIePCOHAXKA.

3m0poBeI 00pa3 KMU3HU W 3a00Ta O 370POBBE: PEKUM TpyAa U OTAbIXA, CIOPT,
cOalaHCUpPOBAaHHOE MTUTaHKE, MOceleHne Bpaua. OTKa3 OT BPEIHBIX MPUBBIUEK.

[[IxonbHOE 00pa3oBaHME, IIKOJbHAS KW3Hb, IIKOJbHBbIC Mpa3aHuku. [lepemucka
C 3apyOeKHBIMU CBEPCTHHKaMU. B3ammooTHomieHus B mikoje. [IpoOnembr u perieHus.
[IpaBa u 00s13aHHOCTH CTapIIEKIACCHUKA.

CoBpemennbiii mup mpodeccuil. [Ipobdiemsl BbiOOpa mpodeccun (BO3MOXKHOCTH
MPOJIOJDKEHUS 00pa30BaHMs B BBICIICH MIKOJIE, B MPOGECCHOHATBHOM KOJUICIKE, BHIOOD
paboueil cnenuanbHOCTH, TOApPaOOTKa MJid IIKOJbHHMKA). Polb MHOCTpaHHOTO s3bIKa
B [IJIaHaX Ha Oyyniee.

Monoaéxs B coBpeMeHHOM oOmiecTBe. Jlocyr mMonoa&xu: yTeHUE, KUHO, Teatp,
My3bIKa, My3eu, THTepHET, KOMIIbIOTEPHBIE UTPHI. JIFOOOBH U Apyxo0a.

[Toxynku: onexaa, 00yBs U MPOAYKTHI MuTaHusl. KapMmanubie AeHbru. MonoaéxHas
MoJa.

Typusm. Bunst otnpixa. I[lyremectBus no Poccun u 3apyOeKHBIM cTpaHaMm.

[Ipo6iemsl sxo0sioruu. 3amuTa okpyxarouiei cpeapl. CTUXuiHbIe O0€ICTBUS.

VY caoBus IpoKUBaHUS B TOPOCKOI/CETBCKONH MECTHOCTH.

TexHuyeckuil mporpecc: NMepcrnekTuBbl U nocieacTBusi. COBpeMEHHBIE CPEACTBa
CBSA3U (MOOMIIbHBIE TENEPOHBI, CMAPT(OHBI, INTAHIIETHI, KOMIIBIOTEPHI).

Ponnas ctpana u cTpaHa/CTpaHbl U3Yy4aeMOro S3bIKa: reorpauyeckoe MojaoKeHHeE,
CTOJNIUIIA, KPYIHBIE TOPOJIa, PETHOHBI, CUCTeMa 00pa30BaHMs, AOCTONPHUMEYATEILHOCTH,
KyJbTYpHBbIE OCOOCHHOCTH (HAllMOHAJIbHBIC M TIOMYJISIPHBIC MPa3HUKHU, 3HAMEHATEIIHbHBIC
JaThl, TPAIULIUK, OObIYaN), CTPAHULIBI UCTOPHHU.

Brigaroiuecs J1roau poJHON CTpaHbl U CTPAHBI/CTPaH U3YyYaEMOTO SI3bIKa, UX BKJIAJ
B HayKy M MHUPOBYIO KYJbTYpPY: FOCYyJAapCTBEHHbIE ACSATENIU, YUE€HbIC, MUCATENIH, MOITHI,
XYJIOXKHUKHU, KOMIIO3UTOPHI, MyTEIIECTBEHHUKHU, CIIOPTCMEHBI, aKTEPHI U IPYTHE.

I'oBopeHwue.



Pa3BuTre KOMMYHHKAaTHBHBIX YMEHUH [MAJOTMYECKONM peur Ha 0aze yMEHWid,
c(hOpMHPOBAHHBIX B OCHOBHOM IIIKOJIE, & UMEHHO YMEHUU BECTH pa3Hble BUIBI JUAIOTa
(IMamor ITHKETHOTO XapakTepa, IUaJor-oOyXKACHWE K JEHCTBHIO, TUAJIOT-PacCIpoc,
JNAIOr-00MEH MHEHUSMHU, KOMOWHUPOBAHHBIA JUAJIOT, BKJIIOYAIONIUN pPa3HBIC BHJIbI
JTMAJIOTOB):

JTMAJIOT ATUKETHOTO XapaKTepa: HauWHATh, MOJJICP)KUBATh U 3aKaHYUBATh Pa3roBOp,
BOXKJIMBO TIEPECTPAIllIBaTh, BBIPAXaTh COTJACHE/OTKA3, BBIpAXKATh OJIaroJapHOCTH,
NO3APAaBJIATh C TMPa3JHUKOM, BbIpaXaTh MOXEJIaHUS W BEXKJIMBO pPearupoBaTh
Ha TI03/IPaBJICHHC;

IUANor-nmo0yK/IeHne K  JICUCTBHIO: oOpamathCsi C  TPOCHhOOH,  BEKIMBO
COTJallaThCsi/HE COTJAIIAThCSl BBINOJHUTH MpOCchOy, [daBaTh COBET M TNPUHUMATH/
HE NMPUHUMATH COBET, MPUTJAIIaTh COOECeTHNKA K COBMECTHOM JESITCIIBHOCTH, BEKIIUBO
COTJIAIIAThCSI/HE COTJIAMATHCSA Ha MPEIIOKEHUE COOECETHNKA, OOBICHSSA IPUUUHY CBOETO
pElICHHUS;

JMAJIOT-paccrpoc: coodmarh (HakTUYECKyr0 HWHQOpMAIUIO, OTBEYash Ha BOIMPOCHI
pa3HbIX BHUJOB, BBIpakaTh CBOE OTHOIICHHE K OOCyX maaeMbiM (akTaM U COOBITHSM,
3ampaniuBaTh WHTEPECYIONIYI0 WH(OpMAINIO, IEPEXOAUTh C MO3UIMHA CIPAIIUBAIOIIETO
Ha TIO3UIUIO0 OTBEYAIOIIETO U HA00O0POT,

IManor-oOMeH MHEHMSIMHU: BBIPaXXKaTh CBOIO TOUYKY 3pEHHUSI U OOOCHOBBIBATH €€;
BBICKA3bIBaTh CBOE COTJIACHE/HECOTJIaCUe C TOYKOW 3pEHUs COOECeIHUKA, BBIPAXKATh
COMHEHHE, J1aBaTh SMOIMOHAIBHYIO OIEHKY OOCYXIaeMbIM COOBITUSIM (BOCXUIICHHE,
YAMBJICHHUE, PAOCTh, OTOPUYCHUE U APYTHE).

Ha3BanHbie yMeHUS IUAJOTUYECKONW pEYM COBEPIICHCTBYIOTCS B CTaHAAPTHBIX
CUTyallMsIX HEOMUIMATBHOTO W OQUIHMATBLHOTO OOIIEHHS B paMKaX TEMaTHYeCKOTO
conepkanusi peun 10 kjmacca ¢ omopod Ha peueBbIE€ CUTyallMd W/WIU WIUTIOCTPALINH,
dboTtorpaduu, TabIUIBI, JUATPAMMBI ¢ COOIIOJICHUEM HOPM PEYEBOIO ITHUKETA, MPHHATHIX
B CTpaHe/CTpaHaX M3y4aeMoOro si3blKa, MPU HEOOXOAMMOCTU YTOUHSAS U IepecIpalinBas
cobeceTHUKA.

O0bEM tuanora — 8 periuK o CTOPOHBI KaXKI0TO COOECeTHUKA.

Pa3BuTrEe KOMMYHHKAaTUBHBIX YMEHHM MOHOJIOTMYECKON peun Ha 0a3e yMEHUH,



c(OpMHPOBAHHBIX B OCHOBHOM LIKOJIE:

CO3JaHUE YCTHBIX CBSI3HBIX MOHOJIOTMYECKUX BBICKA3bIBAHUW C HCIIOJIB30BAaHUEM
OCHOBHBIX KOMMYHHUKATUBHBIX TUIIOB PEYH:

onvcaHue  (MpeamMeTa, MECTHOCTH, BHEIIHOCTM M OAEXKIbl  4YeJOBEKa),
XapakTepUCTHKa (YEpThl XapakTepa peajlbHOrO 4YeJlOBEKa WM  JINTEPaTypHOTO
MepCcoHaNka);

[I0BECTBOBAHUE/COOOILIEHHUE;

paccyKJIeHue;

IEPECKa3 OCHOBHOIO  COJEpKaHMUsS, MPOYMTAHHOIO/IPOCIYIIAHHOTO  TEKCTa
C BBIPQKEHUEM CBOEI0 OTHOLIEHUS K COOBITUAM U (DaKTaM, U3J0KEHHBIM B TEKCTE;

YCTHOE TMpeacTaBieHue (Mpe3eHTalus) pe3yiabTaTOB BBIMOJHEHHON MPOEKTHOM
padoTHI.

JlaHHBIE yMEHUS MOHOJOTMYECKOM pEUYd pPa3BUBAOTCA B paMKax TEMaTHYECKOIO
conepxkanus peun 10 kimacca ¢ omopoil Ha KIIOYEBbIE CJIOBA, MJIAH W/WIA WIUTIOCTPAIUH,
dboTorpaduu, TaOIUIEI, TUATPAMMBI WIH 0€3 OMOPHI.

O0BEM MOHOJIOTHYECKOTO BhICKa3bIBaHUs — 10 14 dpas.

AynupoBaHUe.

Pa3BuTHe KOMMYHHUKaTHUBHBIX YMEHUWA ayAupoBaHHs Ha 0a3e  yMeHW,
c(OPMUPOBAHHBIX B OCHOBHOM IIKOJI€: NMOHHMAaHHE Ha CIIyX ayTEeHTUYHBIX TEKCTOB,
coJiep KallluX OTACJIbHbIE HEU3YUEHHBIE S3bIKOBBIC SIBJICHUS, C UCIIOJIb30BAHUEM SI3bIKOBOM
¥ KOHTEKCTYaJlbHOM JIOTaJKW, C pa3HOW TITyOWHON NPOHHKHOBEHHS] B MX COJAEp)KaHUE
B 3aBUCHMOCTH OT MOCTaBJIEHHON KOMMYHUKATUBHOW 3aJaud: ¢ MOHUMAaHUEM OCHOBHOTO
coJiep>KaHusl, C TOHUMaHUEM HY>KHOW/UHTepecyroleil/3anpammuBaeMoi HHGOpMAaIIIH.

AyaupoBaHHe C TOHMMAHUEM OCHOBHOIO COJAEpPXAHUS TEKCTa MPeArnojaraer
YMEHHE  OMNpeNesiTh  OCHOBHYI  TEeMy/HWJe0 W  TIJaBHbIe  (DAKTHI/COOBITHS
B BOCIOPUMHMMAaeMOM Ha CIyX  TEKCTe, OTIEIATh TIJaBHYI0  HMHGOPMALHIIO
OT BTOPOCTENEHHOW, MPOrHO3MPOBATh COJEPKAHUE TEKCTa MO Hayaldy COOOIICHHUS,
UTHOPUPOBATh HE3HAKOMbBIE CJIOBAa, HECYUIECTBEHHBIC /I IMOHUMAHUSA OCHOBHOTO
coJiep KaHusl.

AynupoBaHue ¢ MOHUMaHUEM HY>KHOW/MHTEpeCyolIeil/3anpanmBaeMoin



uHbOpMaIlMU TPEoaracT yMEHHE BBIACIATh JaHHYI0 HH(POPMAIUIO, IPEICTABICHHYIO
B AKCIUTMLUTHOM (SIBHOI) (popme, B BOCHPUHUMAEMOM Ha CIyX TEKCTE.

Texkctel it aynaupoBaHus: jguaior (Oecedga), HHTEPBBIO, BBICKA3bIBAHUS
coOECeTHUKOB B  CHUTyallMsIX IIOBCETHEBHOTO  OOINECHMs, paccka3, COOOIICHHE
MH(POPMAILIMOHHOT O XapakTepa, 0ObsBICHHE.

Bpewmst 3Bydanust TEKCTa/TEKCTOB AJI ayAUPOBAHUS — 10 2,5 MUHYTBHI.

CMBICIIOBOE YUTEHHE.

Pa3Butue chopMuUpOBaHHBIX B OCHOBHOM IIKOJIE YMEHHUWA 4YHUTaTh Mpo cedd
U MOHHMMATh C HCIIOJIb30BAHUEM SI3BIKOBOW M KOHTEKCTYAJIBHOM JIOTAJIKH ayTEHTUYHbIE
TEKCTBl Pa3HbIX JKaHPOB U CTWJIEH, COACPKAIUX OTICIbHBIC HEU3YUCHHBIE S3BIKOBBIC
SBIICHUS, C Pa3HOW TIyOMHOW MPOHWKHOBEHUS B UX COJCpKAaHUE B 3aBUCUMOCTH
OT TOCTaBJICHHOM KOMMYHHMKAaTUMBHOM 3aJaud: C IOHUMAHHEM OCHOBHOI'O COJEP)KAHMS,
C TOHMMaHUEM HYKHOW/HMHTepecyrouleil/3anpammBaeMol MH(OpMauu, C TOJHBIM
MIOHUMAHUEM COJIEpKAHUS TEKCTA.

UreHne ¢ NMOHMMAaHHWEM OCHOBHOI'O COJEP)KAHMS TEKCTAa MPEIIONaraeT yMEHHUS:
ONpENENsITh TEMY/OCHOBHYIO MbICIb, BBIAEIATh TJIaBHbIE (AKTh/COOBITUS (OIycKas
BTOPOCTEIIEHHBIE), IOHUMATh CTPYKTYPHO-CMBICJIOBBIE CBSI3U B TEKCTE, MMPOTHO3UPOBATH
COJep)KaHUE TEKCTa IO 3arojloOBKy/Hadaldy TEKCTa, OIpeaesaTh JIOTMYECKYIO
MOCJIEIOBATEIbHOCTh TJIABHBIX (PAKTOB, COOBITUH, WTHOPUPOBATH HE3HAKOMBIE CIIOBA,
HECYILIECTBEHHBIE [Tl IOHUMAaHHsI OCHOBHOI'O COJEPKAHMS.

UreHne ¢ MOHUMAHUEM HYXHOW/MHTEpecyrollel/3anpamnBaeMoil  1HGOpMALIH
MpEANojaraéT yMEHHUE HaxOJUThb B NPOYUTAHHOM TEKCTE W IOHUMATh JaHHYIO
uH(GOpPMAIINIO, MPEICTABICHHYI0 B SKCIUIMIIMTHOW (SIBHOM) M MMIUIMIIMTHOW (HESIBHOM)
dbopme, olleHMBATh HaJIEHHYIO HH(OpPMALMIO C TOYKH 3peHUs €€ 3HAYUMOCTH
IUISl peIeHUs] KOMMYHUKATUBHOM 3a/1a4U.

B xome ureHHs ¢ MOJIHBIM INOHMMAaHHMEM AYTEHTUYHBIX TEKCTOB, COACPKALIUX
OTJIEJIbHbIE HEU3YUYECHHBIE SI3bIKOBBIE SIBJICHUS, (DOPMUPYIOTCS M Pa3BUBAIOTCS YMEHUS
MOJIHO M TOYHO IOHMMAaTh TEKCT HAa OCHOBE €ro HWHGOPMAIMOHHON nepepaboTKu
(CMBICIOBOTO ¥ CTPYKTYPHOTO aHaiu3a OTAEJIbHBIX YacTeld TEKCTa, BBIOOPOYHOTO

HepeBona), YCTaHABJIMBATb HPUINHHO-CIICACTBCHHYIO B3AUMOCBA3b U3JIOKCHHBIX B TCKCTC



(bakTOB U COOBITHIA.
UreHre HECIUIONIHBIX TEKCTOB (Tabmwil, auarpamM, TpaduKoB U JAPYTHE)
Y IOHMMaHUE NPEICTAaBICHHON B HUX MH(OpMaIuu.
Texkctel jusi  ureHusi: guanor (Oecema), HHTEPBBIO, paccka3, OTPHIBOK
U3 XYJOKECTBEHHOTO TPOU3BEACHHS, CTaThsl HAYYHO-MOMYJSIPHOTO  XapakTepa,
cooOmieHne WHQOPMAIIMOHHOTO  XapakTepa, OOBSBICHHUE, TMaMsITKa, DSJIEKTPOHHOE
COOOIICHHE TUIHOTO XapaKTepa, CTUXOTBOPEHUE.
O0BéM TekcTa/TekcToB 1 ureHus — 500700 cioB.
[TucemenHast peys.
Pa3BuTne ymeHuii mnHChMEHHON peun Ha 0a3e yMeHUH, CPOPMUPOBAHHBIX
B OCHOBHOM IIKOJIE:
3aMoJHEHUE aHKeT W (OPMYIIpOB B COOTBETCTBHM C HOPMAaMH, MPUHSTHIMU
B CTpPaHE/CTpaHax U3y4aeMoro sI3bIKa;
Hanucanue pestome (CV) ¢ cooOlieHHMeM OCHOBHBIX CBeJIeHUM O cebe
B COOTBETCTBUH C HOPMaMU, IPUHITHIMH B CTpaHE/CTpaHaX N3y4aeMOTO SI3bIKa;
HAMMCAaHUE JJIEKTPOHHOIO COOOIICHWS JMYHOTO XapakTepa B COOTBETCTBUU
C HOpPMaMHM HEO(PUIIMAIBHOTO OOIICHMs, MPUHITHIMA B CTpPaHE/CTpaHaX M3y4aeMoro
sI3bIKa, 00BEM cooO1IeHus — 10 130 cioB;
co3JaHue HEOOJBIIOr0 IMHUCHbMEHHOTO BbICKa3bIBaHUA (paccka3za, COYMHEHUS
M Jpyrde) Ha  OCHOBE IUIaHa,  WJUIIOCTpAINH, TaOJHIIBI, JarpaMMbl
W/WIU TIPOYUTAHHOTO/TIPOCIIYIIIAHHOTO TEKCTa C OTIOPOM Ha 00pazer], 00bEM MUCHMEHHOTO
BbICKa3bIiBaHus — 10 150 cioB;
3arn0JHEHUE TaOJIUIIBL: KpaTKasi bukcanus coziepKaHus,
IPOYUTAHHOTO/TIPOCTYIIAHHOTO TEKCTA WM JIONOJIHEHUE HH(OpMAaIuu B TabIUIIE;
MUCBMEHHOE TIPEIOCTaBICHUE PE3yJIbTaTOB BBIITOJHCHHOW TIPOSKTHOW pPabOTHI,
B TOM uucie B (opme npe3eHTanuu, 00bém — 10 150 cios.
SI3bIKOBBIE 3HAHUS U HABBIKU.
doneTnuecKasi CTOPOHA PEYH.
Paznuuenue Ha  cayx u (6e3 OIKOOK, BEIyIIUX K cooro

B KOMMYHI/IKaI_[I/II/I) IMPONU3HOMICHNEC CJIOB C CO6J'IIOI[CHI/IeM IIPaBUJIbHOTO YAapCHUS



u  (pa3/mpennoxkeHuil ¢ COOMIOACHHEM  OCHOBHBIX  PUTMHUKO-MHTOHAI[MOHHBIX
O0COOEHHOCTEM, B TOM 4YMCJIe MpaBuUia OTCYTCTBUS (pa30BOro yAapeHHsl Ha CIIyKeOHBIX
CIIOBax.

YreHue BCIAyX AayTEHTUYHBIX TEKCTOB, MOCTPOCHHBIX B OCHOBHOM Ha HM3YyYEHHOM
A3BIKOBOM MaTepuaje, ¢ COOJII0IEHUEM IPABUII YTEHUSI U COOTBETCTBYIOIEH MHTOHAIMEH,
JAEMOHCTPHUPYIOIIee TOHUMAaHNE TEKCTa.

TexkcThl a1 yTeHHs BCIyX: COOOIIeHHE MH(OPMAIMOHHOIO XapaKTepa, OTPBIBOK
U3 CTaTbU HAYYHO-IOIMYJISIPHOTO XapakTepa, pacckas, Auajor (0ecena), MHTEPBbIO, 00bEM
TEKCTA I uTeHud BCayX — 110 140 cios.

Opdorpadus u nyukryanus. [IpaBunsHoe
HalMCaHWE U3YYEHHBIX CIIOB.

[IpaBuibHas pacCTaHOBKAa 3HAKOB IMPEMHHAHWA B MHUCHbMEHHBIX BBICKA3bIBAHHSIX:
3aMAToi NpU MepeunucIeHUH, OOpallleHuH U MpU BbIJACIEHUU BBOJHBIX CIIOB, anocTpoda,
TOYKH, BOIPOCHUTEIBHOI'O, BOCKJIUIATEIBHOTO 3HAKA B KOHIIE NPEIOKEHUSI, OTCYTCTBHE
TOYKH IOCJIE 3ar0JIOBKA.

[IyHKTyallMOHHO TMpaBWJIbHOE O(QOpPMIIEHHE TMPSIMOM peuyd B COOTBETCTBUU
C HOpMaMH M3y4aeMOTO sI3bIKa: MCIIOJIb30BAHME 3aIlATOM/IBOETOUMS TOCIE CIOB aBTOpa
rnepea NpsMoM peublo, 3aKII0YEHUE NTPSIMOU pEYH B KaBBIYKH.

[IyHKTyalluOHHO TpaBWIbHOE O(OPMIIEHUE 3JIEKTPOHHOTO COOOILIEHUS JINYHOIO
XapakTepa B COOTBETCTBUU C HOPMAMH PEUEBOTO ITHUKETA, MPUHATHIMHU B CTpaHe/cTpaHax
U3y4aeMOro S3bIKa: MOCTAHOBKA 3amsTod Mociie oOpallleHust U 3aBepluaromieil ¢passl,
TOYKH TIOCJIE BBIPAKCHUS HAACKIBl HAa JAIBHEUIINA KOHTAKT, OTCYTCTBHUE TOYKH ITOCIE
MOJIITUCH.

Jlexcuueckasi CTOpOHa peyH.

Pacno3naBanue B 3BydalleM U MUCBMEHHOM TEKCT€ M YINOTpeOJIeHHE B YCTHOMU
Y [IMCBMEHHOW pedM JIEKCUUECKUX €IUHMIL (CJI0B, B TOM YHCJIE MHOTO3HAYHBIX, (Dpa30BbIX
IJIarojoB,  CJIOBOCOYETAHWM, pPEUYEBBIX  KJIMINE, CPEACTB  JIOTUYECKOM  CBS3M),
OOCITy’KMBAIOLINX CUTyallUM OOIIEHHS B paMKax TEMAaTHUYECKOTO COJIEp)KaHUs peun
10 xmacca, ¢ COONIOIGHUEM CYIIECTBYIONIEH B aHTJIMHCKOM SI3bIKE HOPMBI JIEKCUYECKOU

CO4YCTaCMOCTH.



O6béM — 1300 ekcuueckux eIuHUI AT MPOIYKTHBHOTO UCIIOJIb30BaHUS (BKIIIOUYAs
1200 nekcu4ecKuX eAWHUIl, H3y4YeHHBIX paHee) U 1400 JIeKCHYECKUX E€IUHUII
Uil peuenTtuBHOro ycBoeHus (Bkimroyas 1300 JeKCHYECKMX €IUWHHULl MPOAYKTUBHOTO
MUHUMYMa).

OcHoOBHBIE cTTOCOOBI CIIOBOOOPA3OBAHMUSL:

adbukcanus:

o0pa3oBaHHE IJIarojoB MpH IMoMomu mnpedukcoB dis-, mis-, re-, over-, under-
u cyddukca -ise/-ize;

o0Opa3oBaHHEe MMEH CYLIECTBUTEIBHBIX MNPU MOMOLIM NpePUKCOB un-, in-/im-
u cyddukcos -ance/-ence, -et/-or, -ing, -ist, -ity, -ment, -ness, -sion/-tion, -ship;

oOpa3oBaHue MMEH MpUilaraTeIbHbIX MPH MOMOIIM MpedUKCoB un-, in-/im-, inter-,
non- u cypdukcon -able/-ible, -al, -ed, -ese, -ful, -ian/-an, -ing, -ish, -ive, -less, -ly, -ous,
-Ys

o0pa3oBaHKe HapeYnil Mpy MOMOIIHU MPe(pUKCOB un-, in-/im- u cypduxca -ly;

00pa3oBaHKe YHUCIUTENBHBIX MpU oMoInu cyhdukcos -teen, -ty, -th;

CJIOBOCJIOKEHUE:

oOpa3oBaHWE  CJIOXKHBIX  CYIIECTBUTEINBHBIX TyTEM  COCAWHEHUS  OCHOB
cymecTBUTeNbHBIX (football);

o0pa3oBaHWE  CIOXKHBIX  CYIIECTBUTEIBHBIX IMYTEM  COSAMHEHUS  OCHOBBI
MIPUJIaraTeIbHOTO C OCHOBOM cymecTBUTeNbHOTO (blackboard);

o0pa3oBaHME  CJIOXKHBIX  CYIIECTBUTENbHBIX NYyTEM  COEAUHEHUS  OCHOB
CYIIECTBUTENBHBIX ¢ TipeasioroM (father-in-law);

oOpa3oBaHME  CJOXHBIX  TPHJIAraTeNbHBIX  MYyTEM  COCIUHEHUS  OCHOBBI
MPWIAraTeIbHOTO/YUCIIUTEILHOTO C OCHOBOH  CYIIECTBUTEIBHOTO C JI00aBICHUEM
cypdukca -ed (blue-eyed, eight-legged);

00pa3oBaHME CIOXHBIX MPUJIAraTebHBIX MYyTEM COEIUHEHHUs Hapedyusi C OCHOBOM
IpUYacTu

s 11 (well-behaved);

oOpa3oBaHHWE  CJIOXKHBIX  TPWIAraTeIbHBIX  MyTEM  COCIWHEHUS  OCHOBBI

IpuiIaraTesIbHOro ¢ ocHoBou nmpuyactus I (nice-looking);



KOHBEPCHS:

oOpa3zoBaHne HMMEH CYIIECTBUTENBHBIX OT HEOMpeNenEHHOW (OpPMBI TIIarojoB(to
run — a run);

o0pa3oBaHHe MMEH CYIIECTBUTENBbHBIX OT MMEH mNpuiaratenbHbix(rich people —
the rich);

00pa3oBaHUE IIarojioB OT UMEH CyliecTBUTENBHBIX (a hand — to hand);

00pa3oBaHKE IIaroJioB OT UMEH MpuiaratenbHbIX (cool — to cool).

Nwmena npunararensHbie Ha -ed 1 -ing (excited — exciting).

MHoro3HauHble JICKCUYECKHE € TMHUIIBL. CHHOHUMBEI. AHTOHUMBI.
WNurepHanmonanbubie ciioBa. Hambonee uactoTHbie (pazoBbie riaroibl. CokparieHus
1 a00peBUATYPHI.

Pasnuunble cpenctBa CBsI3W  JUIsE  OOECHEUEHHUsSI LIETOCTHOCTH M JIOTMYHOCTHU
YCTHOTO/TTUCEMEHHOTO BBICKA3bIBaHUSI.

['pamMmmaTHueckasi CTOpOHA PEUH.

Pacno3naBanue B 3ByvanieM W MHCHbMEHHOM TEKCTE€ W YMOTpeOJieHWe B YCTHOU
U THUCbMEHHOM peyd HU3y4YeHHbIX Mopdoiornyeckux (GopM U  CHHTAKCUYECKUX
KOHCTPYKIIMHM aHTJIMMCKOTO SI3bIKA.

Paznuunble  KOMMYHHMKATHUBHBIE  THUIIBI  TPEUIOKEHUN:  TOBECTBOBATEIIbHBIC
(yTBEpauTENbHBIE,  OTPUILIATENbHBIE),  BOMPOCUTENbHBbIE  (OOWIMHA,  ClEHHUATbHBIN,
QIbTEPHATUBHBINA, Pa3JEIUTEIbHBIA BOMPOCKHI), MOOyIUTENbHBIE (B YTBEPAUTEIHHOU
W OTpHIIATEIBHON hopme).

Hepacnpoctpan€nusie  u pacnpoCTpaHEHHBIE MPOCTHIE MPEIOKEHNUS,
B TOM YHCJI€ C HECKOJIBKIUMH 00CTOSATEIHCTBAMH, CICAYIONINMH B OMPEACIEHHOM MOPSIIKE
(We moved to a new house last year.).

[Ipennoxenus C HAYAJIbHBIM It.

[Ipennoxenus ¢ HavansHBIM There + to be.

[IpenyioxkeHUsT ¢ TIAroJbHBIMH KOHCTPYKITUSMH, COACPKAITUMHU TJIaroJIbl-CBSI3KU
to be, to look, to seem, to feel (He looks/seems/feels happy.).

[Ipennoxenus co cnoxubiM gonoiHeHueM — Complex Object (I want you to help

me. [ saw her cross/crossing the road. I want to have my hair cut.).



Cno)XHOCOUMHEHHBIC TIPEIJIOKCHHUSI ¢ COYMHUTEIBHBIMH coro3amu and, but, or.

CrnoxHOnoAUMHEHHBIE TTPEJIOAKEHUSI C COI03aMU U COIO3HBIMU CJIOBaMu because, if,
when, where, what, why, how.

Cno>XHOTIOAYUHEHHBIE TIPEIJIOKEHUS C  ONPEACIUTEIbHBIMU  TPUIATOYHBIMU
C COIO3HBIMHM ciioBamu who, which, that.

CrnoxHONMOAUMHEHHBIE TPEIJIOKEHUS C COHO3HBIMH cioBamu whoever, whatever,
however, whenever.

VYciaoBHBICE TpEUIOKEHUS C TJarojlaMd B HM3BSIBUTCIIBHOM  HAKJIOHCHUH
(Conditional 0, Conditional I) m ¢ rTmaromamMu B cocllaraTeIbHOM HaKJIOHESHUH
(Conditional IT).

Bce  Tunmel  BONpPOCUTENBHBIX  MOpemsiokeHud  (oOlIuid,  CHelHaIbHBIM,
aNMbTEPHATUBHBIN, pa3lenuTeNnbHbId Bompockl B Present/Past/Future Simple Tense,
Present/Past Continuous Tense, Present/Past Perfect Tense, Present Perfect Continuous
Tense).

[ToBecTBOBaTENbHBIE, BOINPOCHUTEIbHBIE U  TOOYAUTENbHBIE  MPEIIOKEHUS
B KOCBCHHOM PEYM B HACTOSIIIEM M MPOIIIE/IIIEM BPEMEHH, COTIaCOBAaHUE BPEMEH B PaMKax
CJIOHOTO TPE/TIOKEHUS.

MopanbHble TJIarojibl B KOCBEHHOM peYd B HACTOAIEM M MPOIIEAIIEM BPEMEHH.

[IpennoxxeHus: ¢ KOHCTPYKIMAMU as ... as, not so ... as, both ... and ..., either ... or,
neither ... nor.

[Ipennoxenus c I wish...

KoncTpykiuu ¢ rimaronamu Ha -ing: to love/hate doing smth.

Konctpykiuu ¢ riarojsamu to stop, to remember, to forget (pa3Huiia B 3HaUYCHHUH
to stop doing smth u to stop to do smth).

Konctpykmus It takes me ... to do smth.

Konctpykius used to + nHGUHUTHUB r1aroa.

Konctpykuuu be/get used to smth, be/get used to doing smth.

Konctpykuuu 1 prefer, I'd prefer, I’d rather prefer, Beipaxkaromue npeanourenue,
a Taxxe koHcTpykuu [’d rather, You’d better.

[Tonnexariee, BeIpakeHHOE CcOOMpaTeIbHBIM cyllecTBUTeIbHBIM (family, police),



U €T0 COTJIACOBAHME CO CKa3yEeMBbIM.

['maroner  (mpaBWiIbHBIE W HEMpPAaBWIbHBIE) B  BUIOBPEMEHHBIX  (hopmax
JNEHCTBUTEBHOTO 3ajora B HU3bsABUTENbHOM HakioHeHuHu (Present/Past/Future Simple
Tense, Present/Past Continuous Tense, Present/Past Perfect Tense, Present Perfect
Continuous Tense, Future-in-the-Past Tense) u nHanbonee ynorpeOUTENBHBIX (QopMax
ctpaaarenbHoro 3anora (Present/Past Simple Passive, Present Perfect Passive).

Konctpykuus to be going to, ¢popmer Future Simple Tense u Present Continuous
Tense 17151 BbIpaykeHus Oy ayniero AecTBusl.

MopanbHble rIaroiibl U UX SKkBUBaNeHTHI (can/be able to, could, must/have to, may,
might, should, shall, would, will, need).

Henuunbie ¢opMmbl rimarona — wuHGUHUTHB, TepyHaui, npuuyactue (Participle I
u Participle 1), npuuactus B ¢ynkuum onpenenenus (Participle I — a playing child,
Participle II — a written text).

OnpenenéHHpli, HEONPEAEIEHHBIA U HYJIEBOM apTUKIIN.

Nwmena cymiecTBUTEIbHBIE BO MHOKECTBEHHOM 4YHCIIe, OOpa30BaHHBIX MO MpaBUILy,
1 UCKJTIOUCHUSI.

Heucuucnsempie wWMeHa  CYIIECTBUTENbHBIE, HMEIONIHME  (OPMY  TOJBKO
MHO>KECTBEHHOT'O YHCIIA.

[TpuTsxaTenpbHBINA TTAAS)K UMEH CYIICCTBUTEIHHBIX.

NmMena mpunaratenpHble W Hapeuus B  TOJOXKHUTEIbHOM, CpaBHUTEIbHOU
Y TIPEBOCXOHON CTEMEHIX, 00pa30BaHHBIC 110 TIPABIITY, M HCKITFOUCHUS.

[Topsimok ciieroBaHUsI HECKOJIBKUX MpUJIaraTelibHbIX (MHEHHE — pa3Mep — BO3pacT —
LBET — IPOUCXOKICHUE).

Crnoa, Beipaxaronire koiandaecTBo (many/much, little/a little, few/a few, a lot of).

JIndHbIe MECTOMMEHUSI B UMEHUTEILHOM M OOBEKTHOM MaJIeKax, MPUTKATEIbHBIC
MeCTOUMEHHus1 (B TOM u4ucie B aOcomoTHOM ¢opme), BO3BpaTHbBIC, YyKazaTelbHBIE,
BOIMIPOCUTETLHBIE MECTOUMEHHSI, HEOIMpPEACIEHHbIE MECTOMMEHHS M WX MPOU3BOIHBIC,
OTpHUIIATEIbHBIE MECTOMMEHHSI none, N0 W MPOM3BOJIHBIE mocienHero (nobody, nothing
U IpyTHE).

KonuuectBeHHbIE U MMOPAAKOBBIC YN CIUTCIIBHBIC.



[Ipeasiorn Mecta, BpeMEHH, HallpaBJiI€HUs, IPEAJIOTH, YIOTPEOIIEMbIE C TJIaroJiaMu

B CTPAJaTEIbHOM 3aJIOTE.
CoOUHOKYJIBTYpPHBIE 3HAHUS U YMEHUSL.

Ocy1ecTBiieHne MEKIIMYHOCTHOTO 151 MEKKYJIbTYPHOIO oOIIeHUs
C HCIOJb30BAHUEM 3HAHUI O HAIIMOHAIBHO-KYJIBTYPHBIX OCOOCHHOCTSX CBOEH CTpaHbI
U CTPaHBI/CTPAaH W3Yy4aeMOTO SI3bIKa M OCHOBHBIX COIIMOKYJBTYPHBIX 3JIEMEHTOB PEUEBOTO
MOBEJICHUYECKOTO 3THKETa B AHIJIOSA3BIYHOM Cpelle B paMKaxX TEMAaTHYECKOTO COJIEPKAHUS
10 knacca.

3HaHWE © WCNOJB30BAHME B YCTHOM W TIMCBMEHHOMW peud HauOoiee
YIOTPEOUTEIHPHON TeMaTUYeCKo (HOHOBOM JIGKCHKM UM peajuid pOJAHOM CTpaHBbI
U CTpaHBI/CTpaH M3y4aeMOro S3bIKa MPU H3YyUYEHHUU TeM: rOCYJapCTBEHHOE YCTPOMCTBO,
cuctemMa 00pa3oOBaHMsl, CTPAHUIIBI MCTOPUU, HAIMOHAIBHBIE M TOMYJISIPHBIC MPa3IHUKH,
MPOBEICHUE JIOCYra, STUKETHbIE OCOOCHHOCTHM OOIIEHUS, TPAAULUU B KyJWHAPUU
U IpyTHE.

BnaneHue OCHOBHBIMU CBEIECHUSMHU O COLMOKYJIBTYPHOM IOPTPETE U KYJIbTYPHOM
HACJIeIMH CTPAHBI/CTPaH, TOBOPSIINX HA aHTJIUHCKOM SI3bIKE.

[ToruMaHue pedeBBIX PA3NHYUANA B CHUTYaAIUAX OQPHUIIUATHHOTO M HEO(DHIIHMAIBHOTO
OOlIEeHUsI B pPaMKax TEMAaTHYECKOrO COJEp>KaHUS PEYM W UCIOJIb30BAaHUE JIEKCUKO-
rpaMMaTHYECKUX CPEJCTB C UX YUETOM.

Pa3BuTHe ymMeHUs penCTaBlIATh POJHYIO CTPaHy/MAIYyI0 POJAMHY U CTPAaHY/CTPaHBI
M3ydyaeMoro s3bika (KyJbTypHBIC SIBJICHUS U COOBITHSA, JOCTONPUMEYATEIHBHOCTH,
BBIJIAIOIIHAECS JIIOJIN: TOCYJaPCTBEHHBIC JEATENM, YUEHBIE, TUCATEIIN, IMOATHI, XYyI0KHUKH,
KOMITO3UTOPBI, My3bIKaHThI, CIIOPTCMEHBI, aKTEPHI U JPYTHE).

KomnencaropHeie yMeHuUs.

OBnazieHWe KOMIICHCATOPHBIMU YMEHHSMH, TO3BOJISIIONIMMU B ciy4dae cOos
KOMMYHUKAIIMU, a TaKXe B YCJIOBUSAX JA€PUIUTA S3BIKOBBIX CPEJICTB HCIOJIH30BAThH
paznu4Hble TPUEMBI  TepepadOTKM WH(MOpPMAIMU: TPU TOBOPEHUH — TMEPECIpoc,
Opy TOBOPEHUH U TNHUCbME — onucaHue/mepudpas/ToOIKOBaHUE, TMpPU  YTCHUH
Y ayJIMPOBAHUU — A3BIKOBYIO U KOHTEKCTYaJIbHYIO JOTAJKY.

Pa3BuTHe ymMeHHs UTHOPUPOBATH MH(POPMAIIMIO, HE SIBISIONIYIOCS HEOOXOIUMOM



I TIOHUMAaHHUS OCHOBHOTO COJCpPXKaHUS, MPOYMTAHHOTO/IPOCIYIIAHHOTO TEKCTa
WM 1711 HAXOXACHUS B TEKCTE 3arpaliuBaeMoil HHPOPMALIHH.

Conepxxanue ooyuenus B 11 kiacce.

KoMMyHUKAaTUBHBIE YMEHUS.

CoBeplIeHCTBOBaHME YMEHMsI O0OIIaTbcs B YCTHOM M MHUCBMEHHOW (opme,
WCIIOJNBb3Yysl PEUEHNTHUBHBIE W NPOMYKTHBHBIE BHIBI PEUYEBOM JEATEIBHOCTHM B paMKax
TEMATUYECKOTO COJIEPKAHUS PEUH.

[loBcenHeBHas KU3Hb CEMBbHU. MEXKINYHOCTHBIE OTHOLIEHUS B CEMBE, C NPY3bsIMU
U 3HaKOMBbIMU. KOH(QIUKTHBIE CUTYaIlH, UX IPEAYNIPEkKICHUE U pa3peIIeHHE.

BHEmHoCTh 1 XapaKTEpUCTUKA YEJIOBEKA, JINTEPATYPHOTO IEPCOHAXKA.

310poBbI 00pa3 KM3HU M 3a00Ta O 370POBbE: PEKUM TpPyAa U OTAbIXa, CIOPT,
cOamaHCUpOBaHHOE MUTaHKE, oceleHne Bpada. OTKa3 OT BpEHBIX MPUBBIYEK.

[IIkonpHOE o0Opa3oBaHue, IIKOJIbHAs JKU3Hb. llepenucka ¢ 3apyOeKHBIMU
cBepcTHUKaMH. B3amMooTtHomenuss B 1mkose. I[lpobnemsl u pemenus. IloaroroBka
K BBIIYCKHBIM JK3amMeHaM. Bwibop mnpodeccun. AnbTepHATUBB B MPOJOKEHUU
oOpa3zoBaHUsl.

MecTo WHOCTPAaHHOTO S3bIKA B TIOBCEAHEBHOW KU3HM U MPOGECcCHOHATBHOU
NEATEIbHOCTA B COBPEMEHHOM MUPE.

Mononéxp B coBpeMeHHOM oOmiecTBe. [leHHOCTHBIE OpHUEHTUPHL. YUacThe
MOJIONEXKHU B KU3HM oOmiectBa. Jlocyr mononéxu: yBieueHuss u uHTepechl. JIr0O0Bb
U apyxoa.

Ponp cmopra B COBpEMEHHOM KW3HU: BHJABI CIOPTA, JKCTPEMAIbHBIM CIIOPT,
CIIOPTUBHBIE COPEBHOBaHMS, OITMMIUKUCKHUE UTPBHI.

Typusm. Buael otneixa. Dkxotypusm. IlyremectBus mo Poccum u 3apyOexHbIM
CTpaHaM.

Bcenennas u uenoBek. Ilpupoma. IlpoGnembl sKkonoruu. 3ammra OKpY>Karolien
cpennl. [IposkuBaHKe B TOPOJICKOI/CEITbCKOM MECTHOCTH.

TexHuueckuil mporpecc: NepcrneKTUBbl U nociieacTBUd. COBpEeMEHHBIE CpEACTBA
uHopMalMu U KOMMYHHUKaluu (mpecca, TeneBuieHue, VHTepHET, coluaibHbIE CETH

u apyrue). UuTepHeT-0e301macHOCTb.



Ponnast ctpana u cTpaHa/cTpaHbl H3yd4aeMoro s3bIKa: reorpaduueckoe MoJIOKEHHE,
CTOJIMIIA, KPYITHBIE TOPOJia, PETHOHBI, CUCTeMa 00pa30BaHUsl, JOCTONPUMEYATEIHHOCTH,
KyJIbTYypHBIE OCOOEHHOCTH (HAIMOHAJIbHBIC W TOIYJISIPHBIE MPa3IHUKH, 3HAMCHATEIILHbBIE
JaThl, TPATUIINHA, OObIYaN), CTPAHUIIBI HCTOPHH.

Beinaronuecs oM poHOM CTpaHbl M CTPAaHBI/CTpaH M3y4aeMOI'o  sI3bIKa:
TOCYJapCTBCHHBIC NEATENH, YYEHbIE, IUCATEIN, TO3THI, XYIOKHHUKH, KOMITO3UTOPHI,
My TEIIECTBEHHUKH, CIIOPTCMEHBI, aKTEPHI U IPYTHE

I'oBopenue.

Pa3zBuTHe KOMMYHUKAaTHBHBIX YMEHUN ITHAIOTUYECKOW pE€YH, & UMEHHO YMEHUU
BECTH pa3HbIC BHUJbBI JUajora (JHAJIOr ASTHUKETHOTO XapakTepa, JAUalor-rmoOyKIeHHe
K JIEMCTBUIO, TUAJIOT — PACCIpOC, AUAIOr-00MEH MHEHUSMH, KOMOMHUPOBAHHBIN JTHAJIOT,
BKJTFOYAIOIINH pa3HbIC BUIbI THAJIOTOB):

JIMAJIOT ATUKETHOT'O XapaKTepa: HauWHATh, MOJJICP)KUBATh U 3aKaHYUBATh Pa3roBOp,
BOXKJIMBO  TEpecpalimBaTh, BEXKIWBO  BBIpAXaTh  COIMVIACHE/OTKA3,  BBIpAXaTh
0JIaroJapHOCTh, TO3JPABIATh C TPA3IHUKOM, BBIpaXkaTh IIOXKEJIAHUS UM BEXIHUBO
pearupoBaTh Ha MO3/IPABJICHUE;

TUANor-no0yKJIeHne K  JICUCTBHIO: oOpamaThCs C€  TPOCHOOH,  BEKIHMBO
coTJlallaThbCs/HE COraliaThCs BBIMOJHUTH MPOCHOy, JaBaTh COBET W INPUHUMATh/
HE MPUHUMATH COBET, MPUTJANIaTh COOECeTHNKA K COBMECTHOM JESITCIBHOCTH, BEKIIUBO
COTJIalIaThCsI/HE COTJIaaThC Ha MPEAJIOKEHUE cCoOeCeIHNKA, OOBSICHSS PUYHNHY CBOETO
pEIICHMS;

JMAJIOT-PACCIIPOC: COoOOMaTh (GaKTHUUECKYH0 HH(POPMAIHMIO, OTBEYasi Ha BOMPOCHI
pa3HBIX BHJOB, BBIpaXXKaTh CBOE OTHOIIEHHE K OOCYyXXTaeMbIM (akTaM U COOBITHSM,
3ampanmBaTh WHTEPECYIONIYI0 WH(POpPMAIHI0, IEPEXOAUTh C MO3UIMHA CIPAIIUBAIOIIETO
Ha TIO3UIMIO0 OTBEYAIONIETO U HA000POT, OpaTh/IaBaTh HHTEPBHIO;

JMAIOr-0O0MEH MHCHHMSMU: BBIpaXaTh CBOIO TOYKY 3pEHUS M OOOCHOBBIBATH €&,
BBICKA3bIBaTh CBOE COTJIACHE/HECOTJIacCMe C TOYKOW 3peHUs COOECeIHHMKA, BBIPAXKaTh
COMHEHHE, J1aBaTh SMOIMOHAIBHYIO OILIEHKY OOCYXIaeMBbIM COOBITUSIM (BOCXHUIIICHHE,
YAWBJICHHUE, PAZOCTh, OTOPUYCHUE U APYTHE).

Ha3BaHHble yME€HUSI NHATOTMYECKOW PEYM COBEPUICHCTBYIOTCS B CTaHIAPTHBIX



CUTyalusiX HEOMUIMATLHOTO W OQUIHUATLHOTO OOIEHWS B paMKaX TEMaTHYECKOTO
cozmepkanusi peun 11 kiacca ¢ omopoil Ha pedeBbIe CUTyallMd W/WIW WUIUTIOCTPAIlUH,
dbotorpaduu, TabIUIIBI, AUATPAMMBI C COOTIOJICHUEM HOPM PEYEBOI0 ATUKETA, MPUHSATHIX
B CTpaHE/CTpaHaX M3y4yaeMoOTO $53bIKa, MPU HEOOXOAMMOCTH yTOUHSS U TEpecpaiinBas
cobeceTHUKA.

O06BEM nuanora — 10 9 perIuK co CTOPOHBI KaXI0Tr0 codeceHUKA.

Pa3BuTne KOMMYHHKAaTUBHBIX YMEHUM MOHOJIOTUYECKON PEYUH:

CO3/IaHUE YCTHBIX CBSI3HBIX MOHOJIOTMYECKHX BBICKA3BIBAHMM C HCIIOJIB30BAHHUEM
OCHOBHBIX KOMMYHHUKATUBHBIX THUIIOB PEUH:

omucanue (MpeaMeTa, MECTHOCTH, BHEITHOCTH H  OJSKIBl  4YEIIOBEKa),
XapakTepucTuka (4epThl XapakTepa peajbHOr0 4YeloBeKa WM  JIMTepaTypHOTO
MepCOoHAXKA);

[I0OBECTBOBAHUE/COOOILIEHHUE;

paccyKIeHue;

nepecka3 OCHOBHOTO  COJEpXKaHHs, MPOYUTAHHOTO/TIPOCTYIIAHHOTO  TEKCTa
0e3 omopsl Ha KIFOYEBBIE CJIOBA, TUIAH C BBIPAKEHHEM CBOETO OTHOIICHHSI K COOBITHIM
U (aKkTaM, U3JI0KCHHBIM B TEKCTE;

YCTHOE TMpeJcTaBiieHUe (Mpe3eHTalusl) pe3yJIbTaTOB BBINOJIHEHHOW MPOEKTHOM
padoTHI.

JlaHHBIC yMEHUS MOHOJOTHYECKOH pEUYd pPa3BHUBAIOTCSA B paMKaX TEMaTHYECKOTO
COoIepKaHUsI peYr C OMOpOM Ha KIIIOYEBHIE CJIOBA, IUIAH W/WIA  WUIIOCTPAIliH,
dbortorpaduu, TabIUIBI, TUATPAMMBI, TpaduKu U 6€3 ONOPHI.

OO0BEM MOHOJIOTUYECKOTO BhICKa3biBaHus — 14—15 ¢pas.

AynupoBaHue.

Pa3BuTHEe KOMMYHUKATHBHBIX YyMEHHUH ayJdpoOBaHUS: TOHUMaHUE Ha CIIyX
AyTEeHTUYHBIX TEKCTOB, COJEPXAINX OTACIbHbIC HEU3yUYCHHBIE SI3BIKOBHIC SIBICHUS,
C HCIOJb30BAaHUEM SI3bIKOBOM W KOHTEKCTYalbHOM JOTajiku, C pa3HOM TriIyOuHOMN
MIPOHUKHOBEHUS B MX COJIEP)KAHKME B 3aBUCHMOCTH OT TIOCTABJICHHOW KOMMYHHKATHBHOM
3a/1a4yu: C MOHUMaHUEM OCHOBHOTO coJiepKaHus, C MOHUMaHUEM

HY>KHOW/MHTepecyonieil/3anpammBaeMoi THGOpMAaIIIH.



AyaupoBaHHe C TOHHMMAaHUEM OCHOBHOTO COJAEpKaHUSA TEKCTa MpPeArnosaraer
yMEHUE  OMNpeAeNsTh  OCHOBHYKO  TEMY/MIEI0 W  TJaBHble  (aKThl/COOBITHS
B BOCOPMHMMAaeMOM Ha CIyX  TEKCTe, OTIENATh T[JaBHYI0  HMHGOpPMAILIIO
OT BTOPOCTENEHHOW, MPOrHO3MPOBATh COJEP)KaHUE TEKCTa MO Hayaldy COOOIICHHUS,
UTHOPUPOBATh HE3HAKOMbBIE CJIOBa, HECYLIECTBEHHbIE JJIi IOHMMAaHUS OCHOBHOTO
COJIEp KaHMSI.

AynupoBaHue c [IOHUMaHUEM HY>KHOM/MHTEpECYIOLIei/3anpalnBaeMoin
uH(bOpMAaIMKU TIPENoiaraeT yMEHUEe BBIICIATh JAaHHYIO MH(GOPMAIIUIO, TPEICTABICHHYIO
B OKCIUTMLUTHOM (SIBHOI) (popme, B BOCHPUHUMAEMOM Ha CIyX TEKCTE.

Texctsl nns  ayaupoBanus: Auanor (Oecena), HWHTEPBbIO, BBICKA3bIBAHUS
cOOECETHUKOB B  CHUTyallMsIX [IOBCEJHEBHOIO  OOINEHMs, paccka3, COOOIICHHE
MH(OPMAIIMOHHOTO XapaKkTepa, 00bsIBICHUE.

S3pIKOBast CIOKHOCTh TEKCTOB JJIA ayAMpPOBaHHA JOJDKHA COOTBETCTBOBATH
OpOroBoMy ypoBHIo (B1 — moporoBslii ypoBeHb 110 OOLIEEBPONIEHCKOM HIKAJIE).

BpewMst 3Bydanust TEKCTa/TEKCTOB AJI ayAUPOBAHUS — 10 2,5 MUHYTBHI.

CMBICIIOBOE YTEHUE.

Pa3Butne ymenuit untarh mpo ce0s M MOHUMATh C KCIOJIB30BAHHEM SI3BIKOBOM
M KOHTEKCTyaJbHOM JOraJIku ayTeHTHYHbIE TEKCThl pa3HbIX KAaHPOB U CTUJIEH,
COJIEpKAIMX OTIEIbHBIE HEHW3YUYEHHBIE S3BIKOBBIE SBJICHMS, C PAa3HOM TIIyOMHON
MIPOHUKHOBEHUSI B UX COJIEP)KAHHE B 3aBUCMMOCTH OT MOCTABJICHHOW KOMMYHHMKATHBHOMN
3a/1auu: C NOHUMaHUEM OCHOBHOTO COJIEp KaHMs, C MOHUMaHUEM
HY>)KHOW/MHTEpeCyIoleit/3anpammBaeMol  ©HGOpPMAIIMK, C TIOJHBIM  TTOHUMaHUEM
COJIEp>KaHUS TEKCTa.

UreHre ¢ MOHMMAaHHWEM OCHOBHOI'O COJEPKAHMS TEKCTAa MPEIOoaraeT yMEHHUS:
OTIPENENSITh TEMY/OCHOBHYIO MBICIb, BBIIETATH TJaBHbIE (HaKTh/COOBITUS (OImycKas
BTOPOCTEIEHHBIE), IOHUMATh CTPYKTYPHO-CMBICJIOBBIE CBSI3U B TEKCTE, MPOTHO3UPOBATH
COJEp’KaHUE TEKCTa IO 3arojloBKy/Hadajdy TEKCTa, OIpeAesaTh  JIOTUYECKYIO
MOCJICIOBATEILHOCTh TJIaBHBIX (PAKTOB, COOBITHUH, WUTHOPUPOBATH HE3HAKOMBIE CJIOBA,
HECYILIECTBEHHbIE JJIsl IOHUMAaHUsS OCHOBHOI'O COJEPKAHMUS.

UreHue ¢ MOHMMAaHMEM HYXHOW/MHTEpecyrolel/3anpamumuBaeMoil nHPopMauu



NpeanojgaraeéT yMEHHE HaXOAUTb NPOYUTAHHOM TEKCT€ M IOHMMATh JaHHYIO
MH(pOpPMALIMIO, TPEICTABICHHYI0 B OSKCIUIMLUTHOW (SBHOM) M HMMIUIMUUTHOW (dopme
(HestBHOI) opMe, OLIEHHBATh HANICHHYIO HHPOPMALIUIO C TOUYKU 3pEHUS €€ 3HAYMMOCTH
IUISL pelIeHUs] KOMMYHUKAaTUBHOW 3a/1a4u.

B Xone ureHus ¢ NOJHBIM INOHMMAHMEM AyTEHTUYHBIX TEKCTOB, COJEpKaLINX
OTJICJIbHbIE HEU3YUYECHHBIEC SI3bIKOBBIE SIBJICHUSA, (DOPMUPYIOTCS M Pa3BUBAIOTCS YMEHUS
[OJJHO M TOYHO IOHMMAaTh TEKCT HAa OCHOBE €ro HWHGOPMAIMOHHON mepepaboTKu
(CMBICTIOBOTO ¥ CTPYKTYPHOTO aHaiu3a OTAENbHBIX YacTeld TEKCTa, BBIOOPOYHOTO
NIEPEBO/IA), YCTAHABIMBATH IPUYNHHO-CIIEICTBEHHYIO B3aUMOCBS3b U3JI0)KEHHBIX B TEKCTE
(haKTOB U COOBITHIA.

UreHre HECIUIOIIHBIX TEKCTOB (Tabnuu, [auarpamMM, TrpadUKOB W JIPYTHUX)
¥ TIOHUMaHUE MPEACTaBICHHON B HUX UH(OpMAIIHH.

Texctsl 11 4ureHus: auanor (Oecena), HHTEPBBIO, pacckKas, OTPHIBOK
U3 XYJOKECTBEHHOIO MPOU3BEACHMS, CTaThsl HAy4YHO-NOMYJSPHOTO  XapakrTepa,
coobOuieHne MHGOPMAIMOHHOTO  XapakTepa, OObBSIBICHHE, MaMATKA, WHCTPYKIHA,
9JIEKTPOHHOE COOOIIEHUE IUYHOTO XapaKTepa, CTUXOTBOPEHUE.

SI3pIKOBasA CIOXKHOCTh TEKCTOB ISl YTEHUS JIOJKHA COOTBETCTBOBATH MOPOTOBOMY
ypoBHIO (B1 — moporoBeIii ypoBeHb 10 00IIEEBPOIIEHCKOM MIKAJe).

O0BéM TekcTa/TekcToB 1 uTeHUusI — 10 600—-800 ci10B.

IIncemenHas peus. PazButue ymenuu

NUCbMEHHOU peyu:

3aMoJHEHUE aHKeT W (OpMYJIIpOB B COOTBETCTBUM C HOPMAaMH, NPUHATHIMU
B CTpaHe/CTpaHaX U3y4aeMoro SI3bIKa;

Hanucanue pestome (CV) ¢ cooOlieHHMeM OCHOBHBIX CBeJIeHUM O cebe
B COOTBETCTBUU C HOPMaMU, IPUHATHIMH B CTpaHE/CTpaHaxX U3y4yaeMoro S3bIKa;

HalKMCAHUE 3JIEKTPOHHOIO COOOLIECHUS JIMYHOTO XapakTepa B COOTBETCTBUU
C HOpMaMHM HEO(PHUIMAIBHOTO OOIIEHMs, MPUHIATHIMA B CTpaHE/CTpaHaX M3y4aeMoro
SI3bIKa, 00BEM coo0meHus — 10 140 cios;

CO3/1aHK€ HEOOJIBIIOrO MMCbMEHHOTO BBICKA3bIBAHUS (paccKasa, COUMHEHHUs, CTaTbU

U Jpyrve) Ha OCHOBE IUIaHA, WUIIOCTPALMM, TaONHIbl, Tpaduka, AHArpamMmel,



W/WIHA TPOYUTAHHOTO/TIPOCITYIIIAaHHOTO TEKCTa ¢ ONOPOi Ha oOpasel], 00beM TUCHMEHHOTO
BBhICKa3bIBaHUs — 710 180 cioB;

3allOJIHEHHWE  TaOJMIbBl:  KpaTkas  (QUKcanus  COACpX aHHWs  MPOYUTAHHOTO/
MIPOCITYIIIAHHOTO TEKCTA WK JOTIOTHEHNE HHPOPMAIIUK B TaOIHIIC;

MUCBMEHHOE TPEJIOCTaBICHUE PE3yJIbTATOB BBIITOJIHEHHOW MPOEKTHOW pPabOTHI,
B TOM uucie B popme npe3eHtanuu, 00bém — 10 180 ciios.

SI3bIKOBBIE 3HAHUS U HABBIKH.
doHeTHYECKAsT CTOPOHA PEYH.

Paznuyenne Ha ciayx W angekBaTtHoe (0e3 ommMOOK, Beaymmx K cOoro
B KOMMYHHKAI[MM) TPOU3HOILICHHE CIOB C COOJIIOJIGHUEM TWPABHIBHOTO YJIapeHHUS
u  (paz/mpensiokeHuii ¢ COONIIOJICHHMEM  OCHOBHBIX  PUTMHUKO-WHTOHAIIMOHHBIX
OCOOCHHOCTEH, B TOM YHCIIE MpaBujia OTCYTCTBUS (pa3oBOro yAapeHHsl Ha CIIyKeOHBIX
CIIOBax.

UreHne BCIyX ayTEHTUYHBIX TEKCTOB, TIOCTPOCHHBIX B OCHOBHOM Ha W3YYCHHOM
S3BIKOBOM MaTepHalie, ¢ COOJII0ICHUEM IPABUII YTEHUSI M COOTBETCTBYIOIIECH HHTOHAIIUEH,
JAEMOHCTPUPYIOIIIee TOHUMaHNE TEKCTa.

TexcThl mJis 4yTEHUS BCIyX: COOOIIEHHEe MHPOPMAIMOHHOTO XapaKTepa, OTPHIBOK
U3 CTaThU HAYYHO-MOIYJISIPHOTO XapakTepa, pacckas, auanor (becena), HHTEPBbIO, 00BEM
TEKCTA I 4TeHus BCayX — 10 150 cioB.

Opdorpadus u mynkryanus. [IpaBuiasHoe
HANMCAaHWE U3YYCHHBIX CIIOB.

[IpaBunbHasE paccTaHOBKA 3HAKOB NPEMHHAHUS B MHCHbMEHHBIX BBICKA3bIBAHUSX:
3aMsITONW MpU MEPEUUCICHUH, OOpallleHH U TIPU BBIACIICHUH BBOAHBIX CJIOB, anmocTtpoda,
TOUYKH, BOIPOCUTEIHHOTO, BOCKIUIATEIILHOTO 3HAKa B KOHIIE MPEIOKECHHSI, OTCYTCTBHE
TOYKH TIOCIIE 3ar0JIOBKA.

[TyHKTyallmoHHO TpaBWIbHOE OG(OPMIICHHE TIPAMOM peurn B  COOTBETCTBUHU
C HOpMaMH{ M3y4aeMOTO sI3bIKa: MCIIOJIb30BAHME 3aIlATOM/IBOETOUMS TOCJE CIOB aBTOpa
nepes npsiMoil peublo, 3aKII0YEHUE NPSIMON PEUH B KABBIUKHU.

[IyHKTyalluOHHO TPaBUIBLHOE B COOTBETCTBUM C HOPMaMH pPEYEBOIO ITHUKETA,

MPUHATHIMH B CTPAHE/CTPaHAX U3Y4aeMOTO s3bIKa, 0(DOPMIICHHE DIIEKTPOHHOTO



COOOIIEHUS JIMYHOTO XapaKTepa: MOCTAHOBKA 3aMsTON Mociie o0palleHus U 3aBepIIaroen
(dpa3bl, TOYKH MOCJE BBIPAKEHUS HAJIEKbl HA NaTbHEUIIUN KOHTAKT, OTCYTCTBUE TOUKH
MOCJIE TTOAMHKCH.

Jlexcuueckasi CTOpOHA PEUH.

Pacnio3naBanue B 3ByualieM U MHUCBMEHHOM TEKCT€ M YMNOTpeOJIeHHEe B YCTHOM
¥ MUCHbMEHHOM PEUM JIEKCHYECKUX €IWHMI] (CJIOB, B TOM YHCJIE MHOTO3HAYHBIX, (Ppa30BBIX
IJIaroJioB,  CJIOBOCOYETAHMM, pEYEBHIX  KIMIIE, CPEACTB  JIOTHUECKOW  CBS3H),
00CITy’KUBAIOIIUX CUTyallud OOIIEHHUS B paMKaxX TEMaTUYECKOrO COJCpP)KaHUS peyH,
C COOJIOJICHHEM CYIIECTBYIOUIEH B AaHIJIMMCKOM SI3bIKE HOPMBI  JIGKCUYECKOM
COUYETAEMOCTH.

O06bEM — 1400 ekcuYecKux eAUHUI] AJIs1 IPOIYKTUBHOTO UCTIOIb30BaHUS (BKIIOUAs
1300 nexkcuyeckux €IUHMI], H3y4eHHBbIX paHee) U 1500 lekcuyecKux eIUHMI] I
penenTuBHOrO ycBoeHus (Bkimtoyas 1400 JeKcUYeCKMX €IMHHUIl MPOAYKTHUBHOTO
MUHHAMYMa).

OcHOBHBIE CTTOCOOBI CIIOBOOOPA30OBAHMS:

adbukcanus:

o0pa3oBaHHE IJIArojoB MpH IoMomu mnpedukcoB dis-, mis-, re-, over-, under-
u cyhdukcos -ise/-ize, -en;

o0Opa3oBaHMe UMEH CYLIECTBUTEIbHBIX IIPH MOMOIIU NpePUKCoB un-, in-/im-, il-/ir-
u cypdukcoB -ance/-ence, -er/-or, -ing, -ist, -ity, -ment, -ness, -sion/-tion, -ship;

oOpa3oBaHue MMEH MpUJIaraTeIbHBIX IIPH MOMOIIM NpeduKkcoB un-, in-/im-, il-/ir-,
inter-, non-, post-, pre- u cybdukcon -able/-ible, -al, -ed, -ese, -ful, -ian/-an, -ical, -ing,
-ish, -ive, -less, -ly, -ous, -y;

oOpa3oBaHMe Hape4Hil mpu MOMoIU npeduKcoB un-, in-/im-, il-/ir- u cypdukca -ly;

o0pa3oBaHKe YUCIUTEIBHBIX MPU MOMOIIHU CyPPHUKCOB -teen, -ty, -th;

CJIOBOCJIOKEHHUE:

00pa3oBaHUE CIOXXHBIX CYIIECTBUTEIBHBIX MYTEM COCAMHEHHUS OCHOB
cymectButenbHbIX (football);

00pa30BaHUE CIOXKHBIX CYIIECTBUTENIbHBIX IMYyTEM COEIMHEHUS OCHOBBI

MpUJIaraTeJbHOrO ¢ OCHOBOM cymiecTBuTenbHoro (blue-bell);



oOpa3oBaHME  CJIOKHBIX  CYIIECTBUTEIBHBIX TyTEM  COCAWHEHUS  OCHOB
CYIIECTBUTENbHBIX ¢ ipeasioroM (father-in-law);

oOpa3oBaHHWE  CJIOKHBIX  TPHJIAraTeIbHBIX  MyTEM  COCIWHCHHUS  OCHOBBI
MPWIATaTeIbHOTO/YUCIUTEIFHOTO C OCHOBOM  CYIIECTBUTEIBHOTO C J100OABICHUEM
cybduxkca -ed (blue-eyed, eight-legged);

0o0pa3oBaHME CIIOKHBIX MPHJIAraTeIbHBIX MyTEM COCIUHEHUS Hapedus ¢ OCHOBOU
npudactus I (well-behaved);

oOpa3oBaHME  CJIOXHBIX  IpHJIAraTeJbHBIX  MYTEM  COEJIMHEHUS  OCHOBBI
npuiaraTebHOro ¢ ocHoBo# mpuuactus I (nice-looking);

KOHBEPCHUS:

oOpa3zoBaHue 00pa3oBaHWE MMEH CYUIECTBUTEIBHBIX OT HEONpeaeaEHHOU (OpMBI
IJ1arojioB (to run — a run);

00pa3oBaHUE UMEH CYIIECTBUTEIBHBIX OT MpuiiaraTeiabHbIX (rich people — the rich);

00pa3oBaHUeE IIarojioB OT UMEH cyliecTBUTENbHBIX (a hand — to hand);

o0pa3oBaHKe IIaroJioB OT UMEH MpuiararenbHbIxX (cool — to cool).

Nwmena npunararenbHbie Ha -ed U -ing (excited — exciting).

MHoro3HauHbIe JICKCUYECKHE € UHUIIBI. CHUHOHUMBI. AHTOHUMBI.
NurepHanmonanpHbeie cioBa. Hanbonee udactoTHele (pazoBbie riaarofbl. CokpaliieHus
1 aO0peBHATYPHI.

Paznuunbie cpeacTBa CBs3W AN OOeCmeYeHUsS] IENOCTHOCTH U JIOTUYHOCTHU
YCTHOTO/TTMCEMEHHOTO BBICKA3bIBaHUSI.

['pamMmmaTHrueckasi CTOpOHA PEYH.

Pacnio3naBanue B 3ByyanieM W NMHCbMEHHOM TEKCTE€ M YNOTpeOJieHWe B YCTHOU
U THUCBMCHHOW peYd HU3YYEHHBIX MOpP(HOIOTHYSCKUX (HOPM W  CHHTAKCUYCCKUX
KOHCTPYKIIMHM aHTJIMHUCKOTO SI3bIKA.

Pa3nuuHble KOMMYHHMKATUBHBIE THUIIBI  TPEUIOKEHUN:  TOBECTBOBATEIbHBIC
(yTBepAMTENbHBIE, OTpPUIlATEIbHBIE),  BOMPOCUTEIbHBIE  (OOIIMI,  CHEeNHATIbHBIN,
NbTEPHATUBHBINA, Pa3JEIUTEIIbHBIA BOMPOCHI), MOOyIUTENbHBIE (B YTBEPAUTEIHHOM
U OTpUIIaTEIBLHOMN dhopme).

HepacnpocTtpan€HHble W pacOpoOCTpaHEHHBIE  MPOCThIE  MPEATIOKEHUS,



B TOM YHCJIE C HECKOJIbBKUMU 00CTOATETHLCTBAMH, CIAEAYIONIMMH B OTIPEICTIEHHOM TOPSIKE
(We moved to a new house last year.).

[Ipennoxenus ¢ HadYaJIbHBIM It.

[Ipennoxenus ¢ HadanbHbiM There + to be.

[IpennoxxeHus ¢ riIaroJbHBIMA KOHCTPYKIIUSAMH, COJIEPXKAITUMU TJIarojbl-CBI3KH
to be, to look, to seem, to feel (He looks/seems/feels happy.).

[Ipennoxenus co cnoxubM noanexamum — Complex Subject.

[Ipennoxenus: co cnoxHeiM gonojgHenrnem — Complex Object (I want you to help
me. I saw her cross/crossing the road. I want to have my hair cut.).

CnoXHOCOUMHEHHBIEC TIPEIOKEHUS C COUMHUTEIIBHBIMH COr03amMu and, but, or.

CnoXHOMOTUMHEHHBIEC MPEIJIOKEHUS C COI03aMU U COIO3HBIMU CIIOBaMU because, if,
when, where, what, why, how.

CnoXXHOTIOTUMHEHHBIE TPEUIOKEHUS C  ONPEACIUTEILHBIMU  MPUIATOYHBIMU
¢ COro3HBIMHM ciioBamu who, which, that.

CrnoxHonoUMHEHHBIE TIPEIJIOKEHUS C COIO3HBIMH ciioBaMu whoever, whatever,
however, whenever.

VYcnoBHBIE TPEMIOKEHHUS C TJarojlaMd B U3BSIBUTEIBHOM  HAKJIOHCHHH
(Conditional 0, Conditional I) u ¢ rmaromamu B cocjiaraTeIbHOM HaKJIOHEHUU
(Conditional II).

Bce THUIIBI BOIPOCUTEIIBHBIX MPEIOKEHUMN (oOmui, cHelMaJIbHBIM,
albTepHATUBHBIN, pa3znenuTenbHbld Bompockl B Present/Past/Future Simple Tense,
Present/Past Continuous Tense, Present/Past Perfect Tense, Present Perfect Continuous
Tense).

[ToBecTBOBaTENbHBIE, BONPOCHUTEIbHBIE ©  MOOYAUTENBbHBIC  MPEIIOKCHUS
B KOCBEHHOW pEYH B HACTOSIIIEM U IIPOIIEIIIEM BPpEMEHH, COTJIaCOBaHUE BPEMEH B paMKax
CJIOXKHOTO TIPE/ITIOKEHUSI.

MopjanpHbIE TJIarojasl B KOCBEHHOW PE€YM B HACTOSIIEM M IPOIICAIIEM BPEMCHH.

[IpennoxxeHus: ¢ KOHCTPYKIMSAMU as ... as, not so ... as, both ... and ..., either ... or,
neither ... nor.

[Tpennoxenus c I wish...



Kouctpykuuu ¢ rmaronamu Ha -ing: to love/hate doing smth.

KoHnctpykiuu ¢ rimaromamu to stop, to remember, to forget (pasHuia B 3HaueHUU
to stop doing smth u to stop to do smth).

Koncrpykuus It takes me ... to do smth.

Konctpykius used to + nHGUHUTHB ri1aroa.

Konctpykiuu be/get used to smth, be/get used to doing smth.

Konctpykmuu 1 prefer, I'd prefer, I'd rather prefer, Boipakaroriue npenmnodreHue,
a Taxoke koHcTpykimu 1°d rather, You’d better.

[Tonnexariee, BeIpaxkeHHOE coOUpaTenbHbIM cyniecTBUTENbHBIM (family, police),
Y €T0 COTJIACOBAHHE CO CKa3yEMBIM.

I'maronbl  (mpaBWiIbHBIE W HENpPaBWIbHBIE) B  BUIOBPEMEHHBIX (hopmax
JNEUCTBUTENBHOTO 3ajora B U3bsBUTENbHOM HakioHenuun (Present/Past/Future Simple
Tense, Present/Past/Future Continuous Tense, Present/Past Perfect Tense, Present Perfect
Continuous Tense, Future-in-the-Past Tense) u nHanbonee ynorpeOUTENbHBIX (QopMax
cTpanmarensHOro 3aiora (Present/Past Simple Passive, Present Perfect Passive).

Koncrpyknus to be going to, dopmsl Future Simple Tense u Present Continuous
Tense myst BeIpakeHUs OyIyIIEeTo ACHCTBUS.

MopanpHbIC TIaroasl 1 UX SKBUBAJICHTHI (can/be able to, could, must/have to, may,
might, should, shall, would, will, need).

Henuunble ¢opmbl rnarona — HHPUHUTUB, repyHaui, npuyactue (Participle I
u Participle II), npuuactus B ynkmuu omnpenenenust (Participle 1 — a playing child,
Participle II — a written text).

Onpenenénnplil, HEONPEAEIEHHBIN U HYJIEBOM apTUKIIN.

Nmena cymiecTBUTENbHBIE BO MHOKECTBEHHOM YHCIIe, 0Opa30BaHHBIX MO MPaBUITY,
Y UCKJTIOYCHUSA.

Heucuucnsempie wMeHa  CYIIECTBUTEIbHBIC, HMEIONIHME  (OPMY  TOJBKO
MHO>KECTBEHHOTO YHCJIA.

[IpuTsxaTenbHBINA TAACK UMEH CYIIECTBUTEIIbHbIX.

Nmena npunaratenbHple Y Hapeuuss B MOJOXKUTEIbHOM, CpPaBHUTEIbHOU

n HpCBOCXO}IHOﬁ CTCIICHAX, O6p8,30BaHHBIX I10 IMpaBuI1y, U UCKIIIOYCHU .



[Topsanox cnemoBaHUs HECKOJIBKHUX MPHUJIAraTeIbHBIX (MHEHHE — pa3Mep — BO3PacT —
L[BET — IPOUCXOKCHUE).

CrnoBa, BeIpaxkaroliue KoiamdaecTBo (many/much, little/a little, few/a few, a lot of).

JInuHbIE MECTOMMEHHUS B UMEHUTEIFHOM U OOBEKTHOM MajekKax, MPUTSHKATeIbHbIC
MeCTOMMEHHusi (B TOM uuciae B aOcoyoTHON (opme), BO3BpaTHbIE, YKa3aTelbHBIE,
BOTPOCUTEIFHBIE MECTOMMEHHUS, HEOIpeneiEHHbIE MECTOMMEHHUS M WX IPOU3BOJIHBEIC,
OTpHIIaTeIbHBIE MECTOMMEHHMSI none, N0 U MPOU3BOJAHBIE mocienHero (nobody, nothing
U Apyrue).

KonuuecTBeHHBIE U TOPSIKOBBIE YUCIUTEIbHBIC.

[Ipennorun Mecta, BpeMEHH, HalpaBiIeHUs, IPEJIOTH, YIIOTpeOIsieMble ¢ TaarojiamMu
B CTpaJaTeIbHOM 3aJI0T¢.

ConMOKyIbTYpHBIC 3HAHUS U YMEHHUSL.

OcymiecTBiieHue MEXJIMYHOCTHOTO u MEXKYIbTYPHOTO oOLIeHUs
C HCIMOJIb30BAaHHWEM 3HAHUI O HAMOHAIBHO-KYJIBTYPHBIX OCOOEHHOCTSAX CBOEH CTpaHbl
U CTPaHbl/CTPaH U3y4aeMOT0 SI3blKa U OCHOBHBIX COIIMOKYJIBTYPHBIX JIEMEHTOB PEYEBOIO
MOBEICHYECKOTO ITHKETAa B AHTJIOS3BIUHON Cpelie B paMKax TeMaTHUECKOTO COJep KaHUs
11 knacca.

3HaHMEe ¥ WCMOJB30BAHME B YCTHOM W TIMCBMEHHOM peud HauOoliee
yHOOTPEOUTENbHOW TEMAaTUYECKOW (OHOBOM JIEKCMKM M peauii  POJHOM  CTpaHbl
U CTpaHbl/CTpaH M3y4yaeMoOro s3blka MPU H3YYEHUU TEM: rOCYJapCTBEHHOE YCTPOMCTBO,
cucreMa oOpa3oBaHUs, CTPAaHUIIBI MCTOPUU, HAIMOHAJIbHBIC W TMOMYJISPHBIC MpPa3IHUKH,
NpOBEJCHUE JI0CYra, OSTUKETHbIE OCOOEHHOCTH OOIIEHUS, TPAAUIMU B KyJIUHApUU
U IpyTHE.

Brnagenne oCHOBHBIMU CBEJEHUSIMHU O COLIMOKYJIBTYPHOM TOPTPETE U KyJIbTYPHOM
HACJIEIUU CTPaHbl/CTpaH, TOBOPSILUX HA AaHTJIUHCKOM SI3BIKE.

[lonumMaHue pedeBbIX PA3TUYUNA B CUTyalUUAX OPUIUATBLHOTO M HEO(PHUIIMAIBHOTO
OOIIeHHS B paMKaxX TEMAaTHYECKOTO COACPKAHMS PEUYd M HCIOJb30BAHUE JIEKCHKO-
rpaMMaTHYECKUX CPEJICTB C UX YUETOM.

Pa3BuTre ymMeHHs MpeACTaBIATh POAHYIO CTPaHy/MaTyl0 POJUHY U CTpaHy/CTpaHBI

H3y49acMOro sA3bIKa (KYJ'H)TypHI)IC SABJICHHUA U CO6BITI/I$I, AOCTOIIPHUMCYATCIbHOCTH,



BBIAAIOUIUECS JIFOJH: TOCYJApPCTBEHHBIE NEATENH, YUEHBIE, IUCATENHN, MO3ThI, XY I0KHHUKH,
KOMIIO3UTOPbI, MYy3bIKAHThI, CIOPTCMEHBI, aKTEPHI U APYTHUE).
KomneHncaropHbie yMeHUs.

OBnazieHue KOMIICHCATOPHBIMU YMEHHUSMH, TO3BOJISIIONIMMU B ciy4dae cOos
KOMMYHHUKAIIMU, a TaKXe B YCJIOBHUSAX JA€PUIIUTA S3bIKOBBIX CPEJICTB HCIOJIH30BAThH
paznuyHble NpUEMbl MEepepadOTKUM HH(OpMAUMU: TIpU TOBOPEHHH — IEPECIPOC,
Ipyu TOBOPEHMM W THUChME — oOmnucaHue/nepudpas/ToIKOBaHUe, TNpU  YTCHUU
U ayJIMPOBAHUU — A3BIKOBYIO M KOHTEKCTYaJIbHYIO JIOTAJIKY.

Pa3BuTne ymeHuss urHopupoBaTh WH(OpMAIUIO, HE SBISIONIYIOCS HEOOXOIMMOM,
JUIsl TIOHMMaHUS OCHOBHOTO COJIEp)KaHUS, MPOYUTAHHOTO/IMPOCTYIIAHHOTO TEKCTa
WIM JUJIS1 HAXOXKACHUS B TEKCTE 3alpalinBaeMoil THPOPMALIHH.

[InanupyemMble pe3yabTaTbl OCBOEHUS MPOrPAMMBI 110 AHTJIIMHCKOMY SA3bIKYHA YPOBHE
cpeaHero oo1iero oopa3oBaHus.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMSI MPOrpaMMbl IO AHIJIMICKOMY SI3bIKy HAa YPOBHE
CpPEeIHETO o01ero oOpa3oBaHUs JIOCTUTAIOTCS B €JIMHCTBE y4eOHOM |
BOCIIUTATEILHON  JICSATEILHOCTH OpraHW3allMi B COOTBETCTBUU C TPaJUIIMOHHBIMU
POCCUHUCKUMHU  COUMOKYJBTYPHBIMH,  HCTOPUYECKMMU U  JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATBIMH B  OOIIECTBE TMpaBWJIaMM W  HOPMaMu  TOBEACHUS,U
CIOCOOCTBYIOT IMpPOLIECCAM CAMOIIO3HAHMS, CAMOBOCIIMTAHMS M CAMOPA3BUTHS, pPa3BUTHUSA
BHYTPEHHEUW MO3ULHH JIMYHOCTH, MAaTPUOTU3MA, TPAKJTAHCTBEHHOCTH, YBAKECHHS K MaMSTU
3amUTHUKOB OTeyecTBa U noABUram repoeB OTedyecTBa, 3aKOHY U MPABOMOPSAKY, YEIOBEKY
TpyJla M CTaplieMy IOKOJICHHIO, B3aUMHOIO YBaXX€HUs, OEpeKHOro OTHOUIEHUS K
KyJIbTYPHOMY HACJIEAUI0 MW TPAAULHMSIM MHOIOHAMOHAIBHOIO Hapoaa Poccuiickoin
®denepanuu, NPUPOJIE U OKPYKAIOILIEH Cpeie.

JIn4HOCTHBIE PE3yJNbTaThl  OCBOCHUS  OOYYAIOMUMHCS  TPOTPAMMBI 110 aHTJIHHUCKOMY
A3BIKY JUIS YpOBHSA CpelHero oOiero oOpa3oBaHus AOKHBI OTpa)kaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYaroIIUXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3MLMEN
JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBa, pacCIIMpPEeHUE

JKU3HCHHOI'O OIIbITAa M OIIbITA ACATCIIBHOCTHU B IIPOLICCCE



peanu3anuy OCHOBHBIX HAIIPABJICHUM BOCIIMTATEIBHON AEATEIBHOCTHU:
B pesynbpTaTe M3yueHHs aHTIMHCKOTO s3bIKa HAa YPOBHE CpEIHEro o0Iiero oOpa3oBaHUs y
oOyuaronierocst 0y,1tyT chopMHUpPOBAHBI CIETYIONINE JIMYHOCTHBIE PE3YIIbTATHI:

1) rpaxaaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOM MO3UMIUMU O00ydarolerocs KakK aKTUBHOI'O
Y OTBETCTBEHHOT'O WJIEHA POCCUMCKOr0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0OS3aHHOCTEH, YBa)KEHHE 3aKOHA
Y [IPaBONOPS KA,

OPUHATHE TPAJAMLMOHHBIX HAMOHAIbHBIX, OOILEYETOBEUECKMX T'YMaHUCTUYECKHX
U JIEMOKPATHUYECKUX LICHHOCTEN;

TOTOBHOCTb ~ NIPOTHUBOCTOSITH  UAECOJIOTHU JKCTPEMU3MA, HallMOHAJIM3Ma,
KceHo(poOnH, AMCKPUMUHAIIMY TIO COIUANBHBIM, PEITUTHO3HBIM, PACOBBIM, HAI[MOHATIHHBIM
[IPU3HAKaM;

FOTOBHOCTb BECTM COBMECTHYKO JEITENBHOCTh B MHTEPECAX T'Pa)kAAHCKOTrO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBICHMM B IIKOJIE€ M  JETCKO-IOHOIIECKHX
Opra"u3aunusix;

YMEHHE B3aUMOJECHCTBOBAaTh C COLMAJIBbHBIMA HMHCTUTYTaMH B COOTBETCTBHH
¢ UX (QYHKIUSIMU U HA3HAYEHUEM;

FOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) MaTpuOTUYECKOrO BOCTIUTAHMUS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON TPAKTAHCKOW HWJICHTUYHOCTH, TMATPUOTU3MA,
YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTM mnepen PoauHOM, roproctu
3a CBOM Kpail, cBOWO PoaumHy, CBOM A3BIK W KYJbTYpY, IPOLIIOE U HACTOSAILIEE
MHOTI'OHAIIMOHAJIBLHOTO Hapoaa Poccun;

LICHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY
U MPUPOJHOMY HACIIEIUIO, MAMITHUKAM, TPaAuLUsAM HapoaoB Poccum M cTpaHbl/cTpaH
U3y4aeMOro s3blKa, JOCTHXKEHUSM Poccuu M CTpaHbl/CTpaH M3y4aeMoro si3blka B HaykKe,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

ujenHas yOexIEHHOCTh, TOTOBHOCTh K CHyKeHHI0O U 3amure OreuecTsa,



OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) TyXOBHO-HPaBCTBEHHOTO BOCIIMTAHMUS:

OCO3HaHHE JTYXOBHBIX LEHHOCTEH pOoccHiicKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYallMl0 W TPUHAMATh OCO3HAHHBIC pEHICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IIPUHSATHS LEHHOCTEW CEMEMHOM >KU3HU B COOTBETCTBUHM C TPagULHSIMHU
HapoaoB Poccuu;

4) 5CTETUYECKOT0 BOCTTUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUas OCTETUKY ObITa, HAYYHOTO
Y TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHUH;

CIIOCOOHOCTh BOCHPUHUMATH Pa3IMYHbIE BUbI UCKYCCTBA, TPAJAUIIMU U TBOPUECTBO
CBOETO M JPYruX HApOJIOB, TMPUOOIIATHCS K IIEHHOCTSAM MHUPOBOM  KYJIBTYpPHI
yepe3 HCTOYHUKU HWH(OpMalMu Ha WHOCTPAHHOM (QHTJIMMCKOM) SI3bIKE, OIIYIIATh
AMOIMOHATILHOE BO3/IENCTBUE UCKYCCTBA;

yOeXKIEHHOCTh B 3HAYMMOCTH IS JIMYHOCTH M OOIIeCTBA OTEUYECTBEHHOIO
Y MUPOBOT'O UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAUIIUI U HAPOJHOIO TBOPUYECTBA;

CTpEMJIEHHE K JIy4IIeMy OCO3HAaHHMIO KYyJbTYpPbl CBOETO HAapoJa U TOTOBHOCTH
COJICHiCTBOBATh 03HAKOMIICHHIO C HEW MPEACTaBUTENEH IPYTUX CTPaH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATh
KadyeCcTBa TBOPUYECKON JTUYHOCTH;

5) buzmvyecKoro BOCIUTaHUS:

c(hOpMHUPOBAHHOCTH 3I0POBOT0 U OE30MAaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3710POBbIO;

NOTPpeOHOCTh B (PU3UYECKOM COBEPILICHCTBOBAHHH, 3AHITHIXCIIOPTHUBHO-
03JI0POBUTEJILHON €SI TEIHLHOCTHIO;

AKTUBHOE HEMPUATHE BPEIHBIX MPHUBBIYCK W WHBIX (HOPM NMPUYMHEHHS BpeEna

(I)I/ISI/ILICCKOMY U IICUXUYCCKOMY 30POBLIO;



6) TpyZIOBOTrO BOCIIMTAHMSL:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0to0ue;

FOTOBHOCTh K AaKTUBHOM JESTENBHOCTH TEXHOJOTUYECKOW U  COIMATIbHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH W  CaAMOCTOSITEIIEHO
BBITIOJIHATH TAKYIO JI€ATEIbHOCTD;

MHTEPEC K pa3IuuHbIM cdepaM TpodecCHOHATBHON NEeATeIbHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymied mpodeccuu M peamn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE  ITUIaHBI, OCO3HAaHUE BO3MOXHOCTEM  camopeanu3alid  CpeACTBaMU
MHOCTPAHHOTO (aHTJIMKHCKOTO) A3BIKA;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU, B TOM YHCIIE C UCTIOJIb30BAHUEM M3y4aeMOIr0 HHOCTPAHHOTO SI3bIKA;

7) 9KOJIOTUYECKOTO BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh DKOJOTHYCCKON KYJIBTYPhI, TOHUMAHUE BIUSHUS COIMATBLHO-
HPKOHOMHYECKHX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHON CPelbl, OCO3HAHUE
rJI00AJIBHOTO XapaKTepa dKOJIOTUYECKHUX MPOOIeMm;

IUTAHUPOBAHUE W OCYLIECTBJICHUE JEUCTBUI B OKpYyXalolled cpelle Ha OCHOBE
3HAHMUS LEJEH YCTOMUYNBOTO PA3BUTHUS YEJIOBEUYECTBA;

aKTUBHOE HEMPUATHE IEUCTBUM, MPUHOCSIINUX BPEA OKPYKAIOIIEH cpere;

yMEHUE TIPOTHO3UPOBATH  HEONArONPHATHBIC  DKOJIOTHYECKHUE  TOCIEIACTBUS
MPEANPUHUMAEMBIX AEHCTBUN, IPEIOTBPAIIATh UX;

pacUIMpeHHE OTbITA ACATEIHPHOCTH DKOJIOTHICCKOIN HAIPaBICHHOCTH;

8) IEHHOCTH HAYYHOTO TTO3HAHUSL:

chOpMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHON TMPAKTUKH, OCHOBAHHOTO HA JUAJNOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM W YMTATENbCKOW KYyJIBTYPhl KaK CpEJCTBa
B3aUMOJICUCTBUS MEXTY JIFOJAbMH U TIO3HAHUS MUPA;

OCO3HaHWE IICHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
IPOEKTHYI0 M MCCJIEIOBATEIbCKYI0 JIEATENbHOCTh WHIWBUIYAIbHO U B TPYIIIE,

B TOM YHCJIE C UCIOJIb30BAHUEM U3Y4aeMOI'0 MHOCTPAHHOTO (aHTJIMHUCKOTO) SI3bIKA.



B mporecce gocTtmkeHnss TUYHOCTHBIX PE3YJILTATOB OCBOCHHS OOYYAIOIIMMHUCS TTPOTPAMMBI
10 AaHTJIMHCKOMY SI3BIKY I yPOBHS CpPEaHEro o0Imiero oOpa3oBaHUS Yy OOyYarOIIUXCS
COBEPIIICHCTBYETCS YMOITMOHAILHBIN MHTEIUICKT, MIPEATIOIATaoIi ChOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BHJETh HAIPABICHUS Pa3BUTHSI COOCTBEHHOW SMOIMOHAIBHOU cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBENIEHUE, CITIOCOOHOCTh aJaNTHPOBATHCS K AMOIMOHATHHBIM
WU3MEHEHUSM U MPOSIBIISITh THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAallM{, BKIIOYAIONICH CTpEMJICHHE K JIOCTIDKCHHUIO IIeTTH
U yCIeXy, ONTHMH3M, HWHHUIIMATHBHOCTb, YMEHHE JIeHCTBOBaTb, HCXOJsA H3 CBOHMX
BO3MOKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TOHHMMATh AMOITMOHAIBHOE COCTOSHUE
ApYTUX, YYHATBIBATH €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIlMH, CIIOCOOHOCTH
K COYYBCTBHIO U COTICPEIKUBAHMIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C IPYTHMH JIIOJbMHU, B TOM YHUCJIE C MPEACTABUTEIISIMU CTPAHBI/CTPaH M3y4aeMoro s3bIKa,
3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3perniaTh KOHPIUKTHI.

B pesynbpTaTe M3ydeHHs aHTIMHCKOTO SI3bIKa HA YPOBHE CpEIHEro oOmiero oOpa3oBaHUS Y
oOyuatoiierocs OyayT cqpopMUpOBaHbI MO3HABATEIbHBIC YHUBEPCATILHBIC YUCOHbBIC IEUCTBUS,
KOMMYHHKATHBHBIC YHHUBEpCAJIbHbIC Y4eOHBIC NEHCTBHUS, PETYJIATHBHBIC YHHUBEPCAIbHBIC
y4eOHBIE TCUCTBUS, COBMECTHAS JICATCILHOCTD.

VY oOyuarorierocst 0y ryT chOpMHUPOBAHBI CIIEAYIONTNE 0a30BbIC JOTUYECKUEC JCHCTBUS KaK
94acTh MO3HABATEIIbHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBUM:

CaMOCTOSITENTFHO (HOPMYIHPOBATh U aKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBCHHBI TPH3HAK WM OCHOBAaHUSA IJIsl CpaBHEHWS,
Kiaccu(ukanuu U 00OOIICHUS S3BIKOBBIX CIWHHUII M SI3BIKOBBIX SBJICHUN H3y4aeMOTO

HHOCTPAHHOI'O A3bIKA,



ONPEIENATh LENH JeATEIbHOCTH, 331aBaTh NapaMETPbl U KPUTEPUH UX JOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTHU B SI3BIKOBBIX SIBJIEHUAX H3Yy4a€MOI'0 MHOCTPAHHOTO
(aHTJIMIICKOTO) S3BIKA;

pa3palaThiBaTh IUIaH peIIEHUs MPOOJEeMbl C YYETOM aHaau3a HMEIOIIMXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM IE€SITEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATHL PabOTy B YCIOBHUSIX PEaJbHOTO, BUPTYaJbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3ZHEHHBIX MPOOIIEM.

VY obyuaronierocs OyayT chopMUpOBaHBI CIEAYIONINE OA30BbIE NCCIEIOBATEIbCKUE
AeMCTBUS KaK 4acTh MMO3HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX JCHCTBHIA:

BJaJIeTh HABbIKAMHU y4eOHO-MCCIIEOBATENbCKOM M MPOEKTHOM JesTENbHOCTU
C HCIOJIb30BAHUEM HWHOCTPAHHOIO (AHIVIMICKOT0) $3bIKA, HAaBBIKAMHU pPa3pEIICHUS
npo0sieM; CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHCKY METO/OB
pELIeHHs MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3IMYHbIX METOJ0OB MO3HAHMUS;

BJIAJAECTh  BUJAMU  JIEATEIBHOCTM O  TOJYYEHUID  HOBOI'O  3HAHUA,
€ro MHTEpHpEeTalnun, MPeoOPa30BaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYyAIUsX,
B TOM UYHKCJIE MPU CO3[JaHUN YUYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

BJIAJETh HAay4YHOW JIMHTBUCTUYECKOW TEPMHUHOJIOTMEN M KIFOUEBBIMU MOHSATHIMU;

CTaBUTh U (POpMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbLHON 1€ATEIbHOCTH
Y )KM3HEHHBIX CUTYalUIX;

BBISIBIISITh IIPUYMHHO-CJIEACTBEHHBIE CBA3U M AKTYAJIM3UPOBATh 3aJa4yy, BBIIBUTaTh
TUNO0TE3y €€ pelIeHus, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a]1aBaTh IapaMeTpbl U KPUTEPUU PELICHUS;

aHaJIM3UPOBaTh IOJYYEHHBIE B XOJI€ PELICHUs 3aadd pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIGHKY HOBBIM  CHUTyalUsIM, OLCHUBaTb HIPUOOPETEHHBIH  ONBIT;

OCYLIECTBJIATH LieJICHANIPaBICHHBIN OUCK MEepeHOca CPEAICTB U CIIOCOO0B EUCTBUS



B ITPO(PECCHOHATILHYIO CPENY;
YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO W MPAKTUYECKYIO O00JIacTU
KU3ZHEJIEATEIbHOCTH;
yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHNUS,
CTaBUTb MIPOOJIEMBI U 33]1a4H, TOTYCKAIONINE aTbTCPHATUBHBIX PEIICHUH.
Y  oOywatomerocs  OyayT  chopmupoBanbl  ymeHUss  paboTraThc mHbOpMaImei
KaK 4acTh MO3HABATENIbHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUM:
BJIQJCTh HABBIKAMH TIOJYyYCHHUS] WH(POPMAIMH W3 MCTOYHUKOB pa3HBIX THIIOB,
B TOM YHCJI€ Ha WHOCTPAHHOM (QHTJIMKMCKOM) SI3bIKE, CAMOCTOSITEIBHO OCYIIECTBISTH
MOWCK, aHAJIN3, CUCTEMATH3AIMI0 W WHTEPHpPETAHI0 WH(POPMAIUA PA3TMYHBIX BHIOB
U (popM MpeCTaBICHNUS;
CO3/1aBaTh TEKCThl HA MHOCTPAHHOM (AHTJIMIICKOM) f3BIKE B Pa3IMYHBIX (hopmaTax
c y4€ToM Ha3HauYeHHUs WHOOpPMAIMKU W IEJICBOH ayauTOpWH, BBIOWpas ONTHUMAIBHYIO
dbopmy TipeicTaBIeHUs U BU3yalu3amuu (TeKCT, Ta0IHIla, CXemMa, TuarpaMmma u Jipyrue);
OLICHUBATh JIOCTOBEPHOCTb MH(MOpMAIUU, €€ COOTBETCTBHUE MOPAIbHO-3TUYECKUM
HOpMaM;
UCIIOJIb30BaTh CpencTBa MH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX W  OpPraHU3allMOHHBIX  3aJ1a4
C coOmogeHneM TpeOOBaHWN OPrOHOMHKH, TEXHHUKH O€30MacCHOCTH, THUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OOpPMAIMOHHON
0e301acHOCTH;
BIIJICTh HABBIKAMHM PACTO3HABaHUA M 3alUThl WHGOpMAIMU, WHOOPMAITMOHHON
0€30MacCHOCTU JTUYHOCTH.
VY oOy4arorierocst 0yryT cOpMUPOBAHBI CIEAYIOIINE YMEHUS OOIICHUSI KaK YaCTh
KOMMYHUKATHUBHBIX YHUBEPCAIbHBIX YUECOHBIX TCHCTBUI:
OCYUIECTBJISATH KOMMYHHUKAIIUU BO BCEX cPepax KU3HU;
pacmo3HaBaTh HEBepOaJbHBIE CpeACTBAa  OOIIECHMS, TOHUMATh  3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PAClO3HABATh MPEINOCHUIKM KOH(IUKTHBIX CUTYallMd U CMSATYaTh

KOH(DJIUKTBI;



BJIAJICTh  Pa3JIMYHBIMU crnocobamu o0rmieHus 51 B3aMMOJICHCTBUS,
B TOM YHCJI€ HA WHOCTPAHHOM (QHTJIMHUCKOM) SI3bIKE, apTYMEHTHPOBAHHO BECTH IUAJIOT
Y TIOJIWJIOT, YMETh CMSIr4aTh KOH(MDIMKTHBIE CUTYAIIHH;

pPa3BEPHYTO M JIOTMYHO WM3JIaraTb CBOKO TOYKY 3pEHHS C HCHOJb30BAHHEM
aJICKBaTHBIX A3bIKOBBIX CPEJICTB.

VY oOyuaronierocst 0ytyT c(opMUpPOBaHBI YMEHHUS CAMOOPTaHU3AIMHN KaK YacTh
PErYyJIATUBHBIX YHUBEPCATbHBIX YUEOHBIX JEUCTBUM:

CaMOCTOSITENIBHO ~ OCYLIECTBIIATh  ITO3HABATEIBHYIO  JICSTEIBHOCTb,  BBIABIATH
npoOJieMbl, CTaBUTh W (HOPMYIMpPOBAThH COOCTBEHHBIE 3ajJaud B 00pa30BATEIIbLHOU
JNEATENBHOCTH U JKU3HEHHBIX CUTYaILUSX;

CaMOCTOSATENIbHO COCTaBIIATh IUJIAH pEHIeHUs MpoOJieMbl C YYETOM HMEIOIIHUXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

JIeNaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTUpOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a pELIEHNE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIUPOKOW SPYAMIIMU B Pa3HBIX
00JacTsX 3HAaHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

VY oOyuaromierocst 0y1yT copMHUPOBAHBI YMEHUSI CAMOKOHTPOJIS, IPUHATUS Ce0s1 U IPYTUX
KaK 4acCTbh PETyJISITUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUI:

JaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

BJIa/IeTh HaBBIKAMH MO3HABATEIBHOU peieKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIMTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU Il OLIEHKH CHUTyalllud, BbIOOpa BEPHOIO
peleHns;

OLICHUBATh COOTBETCTBHE CO3/IaBAEMOr0 YCTHOTO/MMCHMEHHOI'O TEKCTaHa
WHOCTPAHHOM (aHTJIUHCKOM) SI3bIKE BBIOTHAEMON KOMMYHUKATUBHOM 3a]1a4e;

BHOCHUTH KOPPEKTHBBI B CO3/IaHHBII pe4eBON MPOAYKT B CIyyae HEOOXOAUMOCTH;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U ApTYMEHTBHI IPYTUX [IPU AHAJIM3€E PE3YJIbTATOB IEATENbHOCTH;



MPUHUMATH Ce0sl, MIOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aQpTYMEHTHI APYTHUX MPU AHATU3E PE3YJIbTATOB ACATEIbHOCTH,

NpU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MHUP C TTO3HIINH JIPYTOTO YETOBEKA.

VY oOyuaromerocsi OyayT chopMUPOBaHBl YMEHHUS COBMECTHOMIESATEIHHOCTHU:

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIMBUIyaIbHOU PAaOOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JACHUCTBUM C yUETOM OOIIUX UHTEPECOB,
Y BO3MOYKHOCTEM KaXXJ0r'0 WIEHA KOJUICKTHBA;

IPUHUMATh LIEJTM COBMECTHOM NIEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ JOCTHKECHUIO: COCTABIIATh IJIaH JECUCTBUM, paclpeaesiTh POJIU C YUETOM
MHEHUN y9aCTHUKOB, 0OCYKJIaTh Pe3yJIbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHMKAa KOMAaHIbl B OOLIMI
pE3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE MPOEKTHI, OLEHUBATh WJAEHM C MO3UIUU  HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUYMMOCTH.

IIpenmeTHbIE PE3YABTATHI [0 AHTJIMKUCKOMY SI3bIKY OPHUEHTUPOBAHbI HA MPUMEHEHUE 3HAHUM,
YMEHUN M HABBIKOB B YYEOHBIX CUTYalUSIX U PEATbHBIX >KMU3HEHHBIX YCIOBHUAX, TOJKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH MHOA3BIYHOM KOMMYHUKATUBHON KOMIIETEHIIMU HA TIOPOTOBOM
YPOBHE B COBOKYIIHOCTHM €€ COCTAaBIISIIOIIMX - PEUYEBOM, S3BIKOBOW, COLHUOKYJIBTYPHOM,
KOMIIEHCATOPHOM, METAPEAMETHOM.

IIpenMeTHble pe3yabTaThl OCBOEHUS IIPOTPaMMbl II0 aHIVIMMCKOMY s3bIKy. K konmy 10
KJj1acca o0y4aronuiicss HayYuTCs:

BJIAJIETh OCHOBHBIMU BUIAMU PEYEBOM NESITEIBHOCTH:

TOBOpPEHHUE:!

BECTH Pa3HbIe BUJbI AHAJIOTA (AUAJIOT STUKETHOTO XapakTepa, JUaior-molyskIeHnue
K JCHUCTBHIO, TUAJIOT-PACCIpPOC, IUATOT-OOMEH MHEHUSIMU, KOMOMHUPOBAHHBINA JTHAJIOT)
B CTaHJAPTHBIX CHUTYalUsIX HEOPHUIIMAIBHOTO W OQUIMATLHOTO OOIICHHWS B pPaMKax
OTOOPAHHOTO TEMATHUYECKOrO COJEPKaHMUSI peYd C BEepOAIbHBIMU W/UIU 3pUTEIHHBIMU

OIopamu ¢ COOJIOJIEHUEM HOPM PEUYEBOr0 ITHUKETA, IPUHATHIX B CTpaHe/CTpaHax



M3Y4aeMOT0 SI3bIKa (8 PETUIHK CO CTOPOHBI KXKIOTO COOECETHNKA);

co3/1aBaTh YCTHBIC CBSI3HBIC MOHOJIOTUYECKHE BBICKA3bIBaHUS
(onucaHue/XapakTepUCTUKA, MMOBECTBOBAHKME/COOOIIEHHE, PACCYKIEHUE) C H3JI0KEHHEM
CBOETO MHEHHUS ¥ KPAaTKOW apTyMEHTaIuel ¢ BepOaTbHBIMU W/WIH 3pPUTEIHHBIMUA OMTOPAMHU
uim 0e3 orop B paMKax 0TOOPaHHOTO TEMATHYECKOTO COJEPIKAHUSI PEUH;

u3jaraTb ~ OCHOBHOE  COJIep)KaHWE TMPOYUTAHHOTO/MPOCITYIIAHHOTO  TEKCTa
C BBIPOKEHHWEM CBOErOo OTHOMICHHS (00BEM MOHOJOTHYECKOTO BBICKA3bIBAHUS —
1o 14 dpas);

YCTHO W3Jarath pe3yJbTaThl BBHITIOJHEHHONW MPOEKTHOW paboThl (00bEéM —
1o 14 ¢pas);

ayJIMpoBaHUe:

BOCIIPHHUMATh Ha CIyX U TOHUMAaTh ayTEeHTHUYHBIE TEKCTHI, COJIepIKaIlIne
OTJICJIbHBIC HEU3YUYCHHBIC SI3bIKOBBIC SBJICHUS, C pPa3HOH TIIYyOMHOW NPOHUKHOBCHHSI
B COJEpKaHME TEKCTa: C TOHMMAaHUEM OCHOBHOTO COJIEp)KaHWS, C TIOHMMaHHEM
HY>KHOW/MHTEpecyloliei/3anpammBaeMon nHGopmaiuu (Bpemsi 3By4aHusi TEKCTa/TEKCTOB
JUTSL ay TUPOBAHUS — J10 2,5 MUHYT);

CMBICIIOBOE UTEHUE:

YUTaTh MPO ce0s W TOHMMATh HECIOKHBIC ayTCHTHYHBIC TEKCTHI PAa3HOTO BHUJA,
KaHpa U CTUJISA, COJEPIKAIMEe OTJCIbHbIC HEM3YUCHHBIC SI3bIKOBBIE SIBJICHUS, C PA3IMUHON
TIIyOMHOW TIPOHUKHOBEHHMS B COJEp)KaHHME TEKCTa: C IMOHUMaHWEM OCHOBHOTO
colepKaHMs, C TIOHMMaHUEM HY>KHOW/WHTEpECYIoIIei/3anpammBaeMoll  nHGOpMAIIiH,
C TOJHBIM TMOHMMAaHHEM MPOYUTaHHOTO (00BEM TekcTa/TekcToB s uteHus — 500-700
CJIOB);

guTaTh TPO ce0sd W YCTAHABIWMBATh NPUYWHHO-CIICJICTBEHHYIO B3aHMOCBS3b
W3JI0)KEHHBIX B TEKCTE (DaKTOB U COOBITHUIA;

YUTaTh PO ce0sl HECTUIONIHBIE TEKCTHI (TaOJUIIBI, AUATPAMMBI, TPadUKH U IPYTHE)
Y TIOHUMATh MPEJICTABICHHYIO B HUX HH(POPMAIIHIO;

TUCHMEHHASI PEYb:

3aMoJHATh aHKEThl W (OopMyIsapel, coolOmas o cede OCHOBHBIC CBEICHHS,

B COOTBCTCTBHUH C HOpMaMH, IIPUHATHIMU B CTpaHG/ CTpaHaX N3y4acMOro A3bIKa,



nucath pestome (CV) ¢ coolrieHneM OCHOBHBIX CBEICHMI O ce0e B COOTBETCTBUU
C HOpPMaMH, IPUHATHIMH B CTpaHe/CTpaHaX U3y4aeMOTO SI3bIKa;

nUCaTh 3JEKTPOHHOE COOOILEHHUE JIMYHOTO XapakTepa, COOI0as peyeBOl 3TUKET,
NPUHATHIN B CTpaHe/cTpaHax U3y4aeMoro si3bika (00béM coobmenus — 10 130 cioB);

CO3/1aBaTh NUCbMEHHBIE BBICKA3bIBAHNS HA OCHOBE IUIaHA, WJUTFOCTPALIMU, TAOIUIIBL,
JIUarpaMMbl W/ WA TPOYUTAHHOTO/TIPOCIIYIIIAHHOTO TEKCTa ¢ OMOpoi Ha oOpaszel (00BEM
BbICKa3bIBaHUsA — 10 150 cioB);

3aloJIHATh  TalnMIly, KpaTKo  (UKCHpYys  COJEp)KaHWe  IMPOYUTAHHOIO/
MNPOCIYIIAaHHOTO TEKCTa WM JOMNOJHAA HWH(OpManuioo B Ta0iWlle, TUCBMEHHO
MPEICTABIISATh PE3YIbTaThl BHITTOJIHEHHON TPOEKTHOU paboThl (006EéM — 10 150 cioB);

BJa/1eTh (POHETUYECKUMHU HABBIKAMH:

pa3nyaTh Ha CIyX M aJeKBaTHO, 0€3 OIIMOOK, BEAYIIUX K COOH KOMMYHUKAIIUH,
MPOU3HOCUTH CJIOBA C TNPABWIbHBIM  yIAapeHHMeM H  (Qpa3pl €  COONIOACHUEM
UX PUTMHKO-WHTOHALIMOHHBIX OCOOEHHOCTEW, B TOM YHCJIE TMPUMEHSATH MPABUIIO
OTCYTCTBHUSI (Dpa30BOT0 yJapEHUs Ha CIyKEOHBIX CIIOBAX;

BBIPA3UTENBHO YHUTAaTh BCIyX HeOosblIe TEKCThl 00béMOM 10 140 cnos,
MIOCTPOCHHBIE Ha HW3YYEHHOM $SI3bIKOBOM MaTepuaje, C COOIIOJACHUEM IpaBUi YTEHUS
Y COOTBETCTBYIOIIEH NHTOHAIIMEHN, IEMOHCTPUPYSI TOHUMAaHUE COJECPKAHMS TEKCTa;

BJaeTh opdorpadhnuecKuMU HaBBIKAMH: MPABUIHLHO MTUCATh H3yUYEHHBIC CI0BA;

BJIa/I€Th YHKTYaIlMOHHBIMH HaBBIKAMU:

UCTIONb30BaTh 3alsATYyI0 TPH TEPEUNCICHUH, OOpallleHWH W TIPH  BBIICICHUN
BBOJHBIX CJIOB; amocTpo(d, TOUYKY, BOMPOCHUTEIBHBIH W BOCKJIMIATEIBHBIA 3HAKH, HE
CTaBUTh TOYKY I1OCJI€ 3ar0JIOBKA; MYHKTYAallMOHHO MPaBUIBLHO OQOPMIISAThH MPSMYIO PEUb;
MyHKTYalMOHHO MPaBUIBHO 0OPMIIATH 3JEKTPOHHOE COOOIICHUE TMYHOTO XapaKTepa;

pacno3HaBaTh B 3ByYalleM U nucbMeHHOM TekcTe 1400 Jiekcuueckux enHHUIl (CII0B,
(G pa3oBBIX IJIAr0JOB, CIOBOCOYETAHWN, PEUYEBBIX KIIUIIE, CPEJICTB JIOTMUECKOH CBS3H)
U MPaBUWIBHO YNOTPEOsATh B YCTHOM M nucbMeHHOW peur 1300 nexkcHyeckux eIuHUL,
OOCITyKMBAIOUIMX CUTyallud OOLIEHUS B paMKax TEMAaTUYECKOTO COJIEpX aHUs pedH,
C COOJIIOIGHMEM CYILIECTBYIOIIEH B AHIJIMICKOM  SI3bIKE HOPMBI  JIEKCUYECKOU

COYETAaCMOCTH;



pacrno3HaBaTh U yHOTPEOJISTh B YCTHOM U TUCbMEHHOM pevu:

POJICTBEHHBIE CJI0Ba, 00pa30BAHHbBIE C UCIOIb30BAHUEM A PUKCALINN:

TJIaroysl Ipu momonu npedukcos dis-, mis-, re-, over-, under- u cyddukcon
-1se/-1ze;

UMEHA CYIIECTBUTENbHBIE MPU TMOMOIIM NpepUuKCOB un-, in-/im- u cydpduxcon
-ance/-ence, -er/-or, -ing, -ist, -ity, -ment, -ness, -sion/-tion, -ship;

MMEHA TpWiIaraTeilbHble MPU TOMOIIM MpedUKCOB un-, in-/im-, inter-, non-
u cyddukcos -able/-ible, -al, -ed, -ese, -ful, -ian/-an, -ing, -ish, -ive, -less, -ly, -ous, -y;

Hapeyus Ipy NOMOIIH npeduKcoB un-, in-/im-, u cypdukca -ly;

YUCIUTENbHBIE PU ToMoLIHU cyp(UKCOB -teen, -ty, -th;

C UCTIOJIb30BAHUEM CIIOBOCIIOKECHHUS:

CIIOXHBIE CYIIECTBUTENIbHbIE MYTEM COEIMHEHHS OCHOB CYIIECTBUTEIbHBIX
(football);

CJIOXKHBIC CYIECTBUTEIbHBIE TYTEM COCIWHCHHWS OCHOBBI IPUIIAraTeIbHOTO
¢ OCHOBOM cymectBuTeabHOTO (bluebell);

CIIOXHBIC CYIIECTBUTEIbHBIE TYTEM COCIWHCHHS OCHOB CYIIECTBUTEIBHBIX
¢ npemyorom (father-in-law);

CJIOXHBIE npuiiaraTeibHbIe nyTéM COEJIMHEHUS OCHOBBI
IPWIAraTeIbHOTO/YUCIUTEIFHOTO C OCHOBOH  CYIIECTBUTEIBHOTO C JTOOABICHUEM
cybduxca -ed (blue-eyed, eight-legged);

CJIOKHBIX MPUJIAraTebHbIe MyTEM COCIMHEHUS Hapeuus ¢ OCHOBOW mpuyactus Il
(well-behaved);

CIIOXHBIC TpuUJIaratelibHble TMYTEM  COEJUHEHUS OCHOBBI IPUJIAraTelbHOTO
¢ ocHoBoil npuuactus I (nice-looking);

C MCTIOJb30BAHUEM KOHBEPCHH:

oOpa3oBaHHe MMEH CYIICCTBUTEIBHBIX OT HEOMPEASIEHHBIX (OpPM TJIArojioB
(to run — a run);

MMEH CYILIECTBUTEIBHBIX OT MpuiaraTeiabHbixX (rich people — the rich);

TJIaroJIOB OT UMEH CyIIecTBUTENBHBIX (2 hand — to hand);

IJIaroJoB OT UMEH MpuiiaraTeabHbIX (cool — to cool);



pacmo3HaBaTh W YHNOTPeOJsATH B YCTHOM W THCHBMEHHOW peYd HMEHa
npuiaratenbHbie Ha -ed u -ing (excited — exciting);

pacmo3HaBaTh W yHOTPEOJNATh B YCTHOM M THCBMCHHOW pEYM HW3YUYEHHBIC
MHOTO3HAYHbIE JICKCUYECKUE €IUHUIIBI, CHHOHWMBI, aHTOHUMBI, WHTEPHAIMOHAILHBIC
CJIOBa, HanboJIee YaCTOTHBIC (PPa30BBIC IIAr0JIBI, COKPAIIEHUS U aO0pEBHATYPHI;

pacrmo3HaBaTh M YIMOTPEOATh B YCTHOH M NMUCBMEHHOW PEYH Pa3IMYHBIC CPEIICTBA
CBSI3M A oOecrnedyeHuss IEJIOCTHOCTH M JIOTMYHOCTH  YCTHOTO/IIMCHBMEHHOIO
BBICKA3bIBAHMS,

3HAaTh W TMOHUMATh OCOOCHHOCTH CTPYKTYPHI MPOCTHIX U CIOKHBIX TPEII0KESHUN
Y Pa3JIMYHBIX KOMMYHHKATUBHBIX TUIIOB MPEIJIOKCHUN aHTITUHCKOTO S3bIKA,;

pacmo3HaBaTh B 3BydYallleM M INHCHBbMEHHOM TEKCTE M YIOTPEOJATh B YCTHOM
Y MINCbMEHHOM pPeYu:

NPEIJI0KCHHSI, B TOM YHCIE C HECKOJIBKHMMH OOCTOSITCIIBCTBAMH, CIICIYIONIUMU
B OPEACIEHHOM MOPSIKE;

TIPEITOKCHUS Cc HAYaJIbHBIM It;

IpeIJIOKEeHHs ¢ HadanbHBIM There + to be;

MPEIIOKECHHS C TJIArOJIbHBIMA KOHCTPYKITUSMH, COICPKAIAMHU TJIar0JIbI-CBS3KA
to be, to look, to seem, to feel;

NPEeIJIOKEHHSI €O CIOXHBIM  jomoiaHeHueM — Complex  Object;

CJI0’KHOCOYMHEHHbIE TTPEJIOKEHUS C COUMHUTENIbHBIMU COr03aMu and, but, or;

CJIO’KHOIIOTYMHEHHBIE TIPENIOKEHNS C COI03aMHU M COIO3HBIMHU CJIOBaMHU because, if,
when, where, what, why, how;

CIOKHOIIOJYMHEHHBIC TPCIIOKEHUS C  ONPEACIHUTEIBHBIMU  MPHIATOYHBIMU
¢ coro3HeIMHU ciioBamu who, which, that;

CJIO’)KHOIIOJYMHEHHBIE TPEIJIOKEHUS C COIO3HBIMU cioBaMu whoever, whatever,
however, whenever;

YCIIOBHBIE TPEMJIOKCHUS €  TJIAaroJlaMd B~ HW3BSIBUTCIIBHOM  HAKJIOHCHUH
(Conditional 0, Conditional I) m ¢ rTmaromamMu B coclIaraTeIbHOM HaKJIOHESHUH
(Conditional 1T);

BCE THUIBI  BONPOCHUTEIBHBIX  MPEMIOKEHUN  (00mmMiA,  CHeIUaIbHBIH,



allbTepHATUBHBIN, pa3fenuTenbHblii Bompockl B Present/Past/Future Simple Tense,
Present/Past Continuous Tense, Present/Past Perfect Tense, Present Perfect Continuous
Tense);

MMOBECTBOBATEIbHBIC, BOMPOCUTENIbHBICE W  MOOYIUTEIbHBIE  MPEIIOKEHUS
B KOCBEHHOM pe4M B HACTOSILIEM U MPOILEIIEM BpEMEHH, COTIaCOBaHUE BPEMEH B paMKax
CJIOXHOTO TIPEITIOKEHUS;

MOJAJIbHBIE TJIAroJibl B KOCBEHHOW PEYM B HACTOSIIEM W TPOIICANIEM BPEMEHU;

MPEIOKEHUS C KOHCTPYKIIMSMU as ... as, hot so ... as, both ... and ..., either ... or,
neither ... nor;

npennoxenws ¢ [ wish;

KOHCTPYKIIMH C rjarojiaMmu Ha -ing: to love/hate doing smth;

KOHCTPYKIIMU ¢ Tyaroyiiamu to stop, to remember, to forget (pa3uuiia B 3HaYCHUU
to stop doing smth u to stop to do smth);

koHcTpykus It takes me ... to do smth;

KOHCTPYKITUs used to + HHOUHUTHUB riIaroa;

KOHCTpyKIuu be/get used to smth, be/get used to doing smth;

koHcTpykiuu | prefer, I’d prefer, I’d rather prefer, BeIpakaromme npenmnodyreHue,
a Taxke koHCcTpykiui I’d rather, You’d better;

MOJJIeKAIee, BIPAXKEHHOE COOMpATeNbHBIM CcyllecTBUTENbHBIM (family, police),
Y €T0 COTJIaCOBAaHUE CO CKa3yeMbIM;

riaroiibl  (MpaBWJIbHBIE W HEMNpPaBWIbHBIE) B  BHJAOBPEMEHHBIX (hopmax
JNEeUCTBUTEIBHOTO 3ajora B U3bsABUTENbHOM HakioHeHuu (Present/Past/Future Simple
Tense, Present/Past/Future Continuous Tense, Present/Past Perfect Tense, Present Perfect
Continuous Tense, Future-in-the-Past Tense) u nHanbonee ynorpeOUTENbHBIX (QopMax
cTpanarenpHOro 3aiora (Present/Past Simple Passive, Present Perfect Passive);

KOHCTpYKIHs to be going to, popmer Future Simple Tense u Present Continuous
Tense st BeIpaskeHus OyayIero AeCTBUS;

MOJAJIbHBIE TIIArOJbI U UX dKBUBAJEHTHI (can/be able to, could, must/have to, may,
might, should, shall, would, will, need);

Henu4uHble (opMbl Iarosia — WMHGUHWATUB, repyHaui, npudactue (Participle I



u Participle II), npuyactust B pynkuuu onpenenenus (Participle I —a playing child,
Participle II — a written text);

OITPEICIIEHHBIN, HEONPEAECTIEHHBIN U HYJIEBOW APTUKIIN;

MMEHa CYIIECTBUTEIIbHBIE BO MHOKECTBEHHOM 4YHCIIe, 00pa30BaHHBIX IO MPABUIY,
Y UCKJIFOUYECHUS,

HEUCUUCIIIEMbIE MMEHA CYIIECTBUTENbHbIC, UMEKIe (HopMy TOIBKO
MHOECTBEHHOTO YUCJIa;

NPUTSKATEIbHBIN MaJIeK UMEH CYIIECTBUTEIIBHBIX;

MMEHa MpWJIaraTelbHble U Hapeuyusi B IMOJIOKUTEIIbHOW, CPAaBHUTEIbHOWH
MPEBOCXOJHOM CTENEHAX, 00Pa30BaHHBIX O MPABUITY, U UCKIIIOUCHUS;

MOPSIZIOK CIIEIOBAaHMS HECKOJIBKUX MpHIIaraTelibHbIX (MHEHUE — pa3Mep — BO3pacT —
I[BET — MPOUCXOXKICHUE);

CJIOBa, BhIpaXkarolue koanuecTBo (many/much, little/a little, few/a few, a lot of);

JUYHBIE MECTOMMEHHSI B UMEHUTEILHOM U OOBEKTHOM IaJIeKax, MPUTSIKATEIbHbBIC
MECTOMMEHHSI (B TOM 4Mclie B aOCOJIOTHOM (popMme), BO3BpaTHBIC, yKa3aTellbHbIE,
BOIPOCUTEIHHBIE MECTOUMEHHUS;

HEONpeAeIEHHbIE MECTOUMEHUS U UX MTPOU3BOJIHBIE, OTPULIATEIIbHBIE MECTOUMEHUS
none, No ¥ NMPOU3BOIHBIE TToceaHero (nobody, nothing, u apyrue);

KOJIMYECTBEHHBIC U MOPSKOBBIC YUCITUTEIbHBIC;

peJIOTH MeCTa, BpeMEHH, HallpaBJIeHHUs, NMPEJJIoTH, yHoTpeOseMble ¢ riiarojaMu
B CTpaJIaTEeIbHOM 3aJI0T¢;

BJIAJIETh COIMOKYJILTYPHBIMHU 3HAHUSIMU U YMEHUSIMU:

3HATH/TIOHUMATh  pEYEeBbIC pazIuuus B CUTYaIUsAX o(HUIIUATIBHOTO
u HeoumaabHOro OOIIEHHMS B paMKaX TEMaTUYECKOrO0  COJICpXKaHUSI peuu
Y UCIIOJIb30BaTh JIGKCUKO-TPAMMATUYECKHUE CPEACTBA C YUETOM STUX Pa3IINUUi;

3HATH/TIOHUMATh W UCIOJIB30BaTh B YCTHOM M NHCHBMEHHOM peuu Hauboiee
YIOTPEOUTENHHYI0 TEMAaTHYECKYI0 (OHOBYIO JIEKCHKY U peajud  CTpaHbl/CTpaH
U3y4aeMoro s3blka (rocyJapCTBEHHOE YCTPOMCTBO, CUCTeMa OOpa3OBaHMsI, CTPAHUIIBI
HUCTOPUU, OCHOBHBIC MPa3AHUKH, STUKETHBIE OCOOCHHOCTU OOIIEHUS U JPYTHUE);

uMeTh 0a30BbIE€ 3HAHUS O COIMOKYJIHTYPHOM MOPTPETE W KYJIbTYPHOM HACIEIUU



POJIHOM CTPaHbI U CTPAHBI/CTPAH U3y4aeMOT0 S3bIKa;

IIPEACTABIATh POAHYIO CTPaHy U €€ KyJIbTYpy Ha MHOCTPAHHOM SI3BIKE;

OpPOSIBIATh YBaXEHUE K MHOM KyJIbType, COOJIIOaTh HOPMBI BEKJIMBOCTH
B MEXKYJIbTYPHOM OOLIEHUHY;

BJa/JeTh KOMIIGHCATOPHBIMU YMEHHUSIMH, TIO3BOJSIOIIMMU B ciayyae c0os

KOMMYHHKAIIMH, a TAKXKC B YCIIOBUAX I[e(l)I/II_[I/ITa SA3BIKOBBIX CPCACTB:

UCII0JIb30BaTh pa3In4YHbIE IIPUEMBI nepepadoTKu uHbOopMaIuu:
pu TOBOPEHUH — repecrpoc, pu TOBOPEHUHU " IIMCBME —
onucaHue/nepudPpas/ToJiKoBaHUEe, NPU  YTEHUH U ayJIUpPOBAHUU — S3BIKOBYIO H

KOHTEKCTYaJbHYIO IOTaJIKY;

BJIAJIETh METANPEIMETHBIMU YMEHUSIMH, ITO3BOJISIOIIUMH:

COBEpUIEHCTBOBATh YYEOHYIO AESITEILHOCTD IO OBJIAJICHUI0 MHOCTPAHHBIM S3BIKOM;

CpaBHMBATh, KJIACCU(PUIIUPOBATH, CUCTEMATU3UPOBATHL U 0000IIATH
M0 CYIIECTBEHHBIM TpPU3HAKAM HW3YYCHHBIC S3BIKOBBIC  SIBICHUS  (JIEKCHUECKHE
Y TPaMMaTHUYECKUE);

UCTIONb30BaTh ~ WMHOSI3BIYHBIE  CJIOBApM WU CIPABOYHHKH, B TOM YHCIIE
UH(POPMAIIMOHHO-CIPABOYHBIE CUCTEMBI B 3JIEKTPOHHOU (hopMme;

y4acTBOBaTh B Y4eOHO-HMCCIEAOBATENbCKOM,  MPOEKTHOM  JeATeIbHOCTH
OPEIMETHOTO W MEXIPEAMETHOTO XapakTepa C HCIOJIb30BAHHEM MaTepuajoB
Ha aHIJIMICKOM S3bIKE€ W TPUMEHEHHEM HH()OPMaAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHUH;

coOmroaTh mpaBuiia THPOPMAITMOHHON 0€30MacHOCTH B CHTYAIUsIX MOBCEIHEBHOMN

’KU3HU U TIpHU pabote B cetu HTEpHeT.

IIpenMeTHBIE pPE3yABTATBl OCBOEHUS IPOTpaMMbl IO aHINIMCKOMY s3bIKYy. K koHIy 11

KJ1acca o0y4aronIuiicss Hay4YuTCs:

BJIaJIETh OCHOBHBIMU BUaMHU PEUECBOM JESATEILHOCTH:

TOBOpPEHHUE:

BECTH pa3HbIC BUBI HAIOTa (MAJOT dTUKETHOTO XapakTepa, JHAIOr-oOyKaeHne
K JCHUCTBUIO, UAJIOT-pacClpoc, IUaTOr-oOMEeH MHEHHMSIMHU, KOMOWHHUPOBAHHBIA JHAJIOT)

B CTaHJAPTHBIX CUTYalHsIX HEOPHUITUATHHOTO U O(DUIIMAIBHOTO OOIIEHUsI B paMKax



OTOOpPAaHHOTO TEMAaTHYECKOrO COJACpKAHMUS peud ¢ BepOaTbHBIMU W/WIM 3PUTEIHHBIMU
ormopamMu C COOJIIOACHHMEM HOPM pPEUYEBOr0 JTHUKETa, NPHUHATHIX B CTpaHe/CTpaHax
M3y4aeMoro si3blka (110 9 perimk co CTOPOHBI KaXA0T0 COOECETHUKA);

CO3/7aBaTh YCTHBIE CBSI3HBIE MOHOJIOTUYECKHE BBICKA3bIBAaHUS
(omucaHue/XapakTepUCTUKA, MMOBECTBOBAHKME/COOOIICHHUE, PACCYXKIEHUE) C HU3II0KEHHEM
CBOEr0 MHEHHMSI M KPAaTKOM apryMeHTaluuen ¢ BepOaJbHbIMU U/WUIN 3pUTEIBHBIMH OITOpaMHU
win 6e3 orop B paMKax OTOOPAHHOT'O TEMATUUYECKOTO COJCPKAHUS peuH;

u3jlaraTb ~ OCHOBHOE  COJIepKaHUE  MPOYUTAHHOTO/MPOCITYIIAHHOTO  TEKCTa
C BBIPAKEHHEM CBOErO OTHONICHHsS 0Oe3 BepOadbHBIX OMop (00BEM MOHOJIOTHYECKOTO
BBICKa3bIBaHUs — 14—15 dpa3);

YCTHO W3Jaratb pe3yJbTaTbl BBINOJHEHHONW MPOEKTHOM paboThl (00bEM —
14-15 dpa3);

ayJIMpOBaHUE:

BOCIPUHUMAaTh Ha CIyX U TOHUMaTh ayTEeHTHUYHbIE TEKCThI, COJEepKallue
OTJICJIbHbIE HEU3YUYEHHBIC SI3bIKOBBIE SIBJIEHUS, C pPa3HOM IIyOMHON NPOHUKHOBEHUS
B COJEpKaHUE TEKCTa: C IOHMMAaHUEM OCHOBHOIO COJEpKaHMUS, C IOHMMAaHUEM
HY>KHOW/MHTepecytouleil/3anpamuBaeMoi nHGopmanuu (Bpemsi 3By4aHusl TEKCTa/TEKCTOB
JUISL ay IMPOBAHUS — JI0 2,5 MUHYT);

CMBICIIOBOE YTEHUE:

YUTaTh MPO ce0f W TMOHMMATh HECIOXKHBbIE ayTEHTUYHBIE TEKCThl PA3HOTO BHUJIA,
KaHpa U CTUJISA, COJAEPIKAIUE OTJAEIbHbIE HEM3YUEHHBIE SI3bIKOBbBIC SIBJICHUS, C PA3IMUHON
rmyOWHON TPOHMKHOBEHHS B COJAEp)KAHME TEKCTa: C IOHUMAaHHEM  OCHOBHOTO
collepKaHus, C TIOHMMaHUEM HY>KHOW/MHTEpeCyrolleil/3anpanmmBaeMoll  uHbopMaIi,
c IIOJIHBIM INOHUMAaHHEM IIPOYUTAHHOTO (00BEM TEKCTa/TEKCTOB
st ytenus: —a0 600—-800 cioB);

guTaTh NPO ce0s HECIUIONIHbIE TEKCThl (TAaOMMIBI, JaUarpaMMbl, Tpadukm)
Y IOHUMAaTh NPEJICTABICHHYIO B HUX HH(POPMAILIHIO;

MUCHbMEHHAsI PeYb:

3aMOJIHATh aHKEThl W (GOpMYyJISipbl, coolmiasi o ce0e OCHOBHBIE CBEJCHUS,



B COOTBETCTBHH C HOPMaMHU, IPUHATHIMU B CTPaHE/CTpaHaX U3y4aeMoro s3bIKa;

nucath pe3tome (CV) ¢ cooOmmeHneM OCHOBHBIX CBEJICHHH O ceO¢ B COOTBETCTBUU
C HOpMaMU, IPUHATHIMU B CTPaHE/CTpaHaX U3y4yaeMOT0 S3bIKa;

NUCaTh 3JEKTPOHHOE COOOIIEHHE JIMYHOTO XapakTepa, COOM01as peyeBOM 3TUKET,
MPUHSATHIA B CTpaHe/CTpaHaxX M3y4yaeMoro si3bika (00bEéM coolienus — 1o 140 cios);

CO3/1aBaTh MUCHhbMEHHBIC BHICKA3bIBAHHUS HAa OCHOBE TUIaHA, MJUTFOCTPAIIUH, TAOIHUIIBI,
rpaduka, TuarpaMMbl W/HWITU TPOYUTAHHOTO/TIPOCITYIIIAHHOTO TEKCTa ¢ OMOPOH Ha 00pasery
(00BEM BBICKa3bIBaHus — 710 180 ciioB);

3aI0JIHATh TaduILy, KpAaTKo dukcupys COJZIEp/KaHHE
MPOYNUTAHHOTO/TIPOCIYIIIAHHOTO TEKCTa WM JONOJHsAs uHbopMmaiuio B TabuIle,
MUCHPMEHHO MPEICTaBIIATh PE3yIbTAaThl BBIMOJTHEHHON TMPOEKTHOW paboThl (00BEM —
10 180 cnoB);

BIAJCTh OHETUUECKHUMH HABBIKAMHU:

pasznuyaTh Ha CIyX U aJeKBaTHO, 0e3 OomMOOK, BEAYIIUX K COO0 KOMMYHHUKAIIUH,
MPOU3HOCHTHh CJIOBa C TNPABWIBHBIM  yAapeHHeM H  (Qpa3pl €  COONIOACHUEM
WX PUTMHUKO-UHTOHAIIMOHHBIX OCOOEHHOCTEH, B TOM 4YHCJIE TMPUMEHITh IPABUIO
OTCYTCTBHSI (Ppa30BOTO yJapeHHs Ha CITy>KEOHBIX CIIOBAX;

BBIPA3UTEIBHO YWUTATh BCIyX HeOomblIMe TEeKCThl 00béMoM 10 150 cros,
MOCTPOCHHBIE HA H3YYEHHOM S3BIKOBOM Marepuaie, C COOJIIOJICHUEM MpaBuil YTCHUS
¥ COOTBETCTBYIOIEH HHTOHAIMEH, AEMOHCTPUPYSI TOHUMAHHUE COIEP KaHUS TEKCTa;

BIaAeTh OopdorpaduyecKkiMU HaBbIKAMH: TPABUIBLHO THCATh W3yUYCHHBIE CIIOBA;

BJIAJCTh IMyHKTYallMOHHBIMH HAaBBIKAMH: HCIOJB30BaTh 3alsATYHO
MpU TIEPEUYHCIICHUN, OOPAIICeHUH W TIPU BBIJEICHUN BBOJHBIX CJIOB;

anoctpod, TOYKY, BOIPOCUTENbHBIA U BOCKIUIATEIbHBINA 3HAKY;

HE CTaBUTh TOYKY IIOCJI€ 3arojlOBKa; IyHKTYAaI[MOHHO MPaBWJIBHO O(OPMIISATH
OpSAMYI0 pedb, MYHKTYallMOHHO NPAaBWIHHO OGOPMIISITH OSJIEKTPOHHOE COOOIIECHUE
JUYHOTO XapaKTepa;

pacro3HaBaTh B 3BydallleM U TUCbMeHHOM TekcTe 1500 nexcuueckux eauHull (CIoB,
(G pa3oBBIX IJIAr0J0B, CIOBOCOYETAHUN, PEUYEBBIX KIIHUIIE, CPEJCTB JIOTMUECKOH CBS3M)

U IPaBWIBHO yHOTPEOISTh B YCTHOM M mucbMeHHOM peun 1400 JIeKCMYECKUX €IHUHHIL,



OOCTY’>KHBAIOIINX CHUTyallud OOIIEHHWS B paMKaX TEMAaTHYECKOTO COJCPKaHUS peUH,
C COOJIOJICHHEM CYIIECTBYIOIIEH B AHIJIMICKOM  SA3BIKE HOPMBI  JIGKCUYECKOM
COYETaeMOCTH;

pacno3HaBaTh U yHOTPEOJISATh B YCTHOM U TUCBMEHHOM pevu:

POJICTBEHHBIE CJI0Ba, 00pa30BaHHbBIE C UCTIOIb30BaHUEM adduKcaIiu:

TJIarojel Ipu moMonu npedukco dis-, mis-, re-, over-, under- u cyddukcon
-1se/-1ze, -en;

MMEHA CYIIECTBUTEIbHBIC MPU MOMOIIHY TPEUKCOB Un-, in-/im-, il-/ir- u cypduxcon
-ance/-ence, -er/-or, -ing, -ist, -ity, -ment, -ness, -sion/-tion, -ship;

UMEHa TpujarateiabHble MPU MOMOIIU MpeduKcoB un-, in-/im-, il-/ir-, inter-, non-,
post-, pre- u cypdukcos -able/-ible, -al, -ed, -ese, -ful, -ian/ -an, -ical, -ing, -ish, -ive,
-less, -ly, -ous, -y;

Hapeuust Mpy NOMOoIIY MpedUKCcoB un-, in-/im-, il-/ir- u cypdukca -ly;

YUCIUTENbHBIE TIPH oMoIu cyhPpukcos -teen, -ty, -th;

C UCIIOJIb30BAHUEM CIIOBOCIIOKCHHUS:

CIIOXHBIC CYIICCTBUTCIIBHBIC TYTEM COCIMHCHHS OCHOB CYIIECCTBUTEIBHBIX
(football);

CIIOXHBIE CYIIECTBUTENbHbIE MYTEM COEIUHEHHMS OCHOBBI IPHUJIAraTeabHOTO
¢ OCHOBOM cymectBuTeapHOTO (bluebell);

CIIOKHBIC CYIIECTBUTEIbHBIE TYTEM COCIWHEHUS OCHOB CYIIECTBUTEIHHBIX
¢ mpemiorom (father-in-law);

CIIOKHBIE MprIaraTeabHbIC myTéM COCTMHCHUS OCHOBBI
PUJIAraTeIbHOTO/YUCIUTEILHOTO C OCHOBOW  CYIIECTBUTEIBHOTO C J10OaBICHUEM
cybduxkca -ed (blue-eyed, eight-legged);

CIIOXHBIX TIpWJIAaraTelbHbIe  MyTEM  COCAWHEHWS  HApedyus C  OCHOBOU
npuuactus I (well-behaved);

CIIOXHBIC TpUJaratelibHble TYyTEM  COCIWHEHUS OCHOBBI TPUJIATaTEIBHOTO
¢ ocHoBo# nmpuuactus I (nice-looking);

C MCIIOJIb30BAaHUEM KOHBEPCHH:

oOpa3oBaHMe MMEH CYIIECTBUTENBHBIX OT HEONpEeNeNEHHBIX (OpM TIIarosioB



(to run — a run);

UMEH CYIIECTBUTENBHBIX OT MpriaratenbHbIx (rich people — the rich);

IJIaroJIoB OT UMEH cyiiecTBUTENbHbIX (2 hand — to hand);

IJIarojoB OT UMEH MpHIIaraTelabHbBIX (cool — to cool);

pacmo3HaBaTb W YINOTpeOJATh B YCTHOM W THMCBMEHHOH peYd HMEHa
npuiiaratenbHbie Ha -ed u -ing (excited — exciting);

pacmo3HaBaTh W yHOTPEOJNATh B YCTHOM M THUCHMEHHOW pEYM HW3YUYEHHBIC
MHOTO3HAYHbIE JICKCUYECKUE €IWHUIIBI, CHHOHWMBI, AHTOHUMBI, WHTEPHAI[MOHAIbHBIC
CJIOBa, Han0OJIee YaCTOTHBIE (PPa30BBIC TIIATOJIBI, COKPAIEHUS U aO0pEBUATYPHI;

pacno3HaBaTh M YNOTPeOsATh B YCTHON M MHUCHMEHHOW PEYM Pa3IMYHBIE CPEICTBA
CBS3M I  OOECmedYeHWs IEJOCTHOCTH W JIOTUYHOCTH  YCTHOTO/TTMCBMEHHOTO
BBICKa3bIBaHUS;

3HaTh M TOHUMATh OCOOCHHOCTH CTPYKTYPBI MPOCTHIX M CJOKHBIX MPEII0KESHUN
Y Pa3TMYHBIX KOMMYHHKATUBHBIX TUIIOB MPEIIOKEHUN aHTTTUHCKOTO S3bIKA;

pacmo3HaBaTh B 3BydYallleM WU NHCHbMEHHOM TEKCT€ WM YIOTPEOJsATh B YCTHOWH
MMMUCbMECHHOW PCUH:

MPEVIOKCHHS, B TOM YHCIIE C HECKOJBKUMHU OOCTOSTEIHCTBAMH, CIICTYIOIIUMH
B ONPEACIEHHOM MOPSIKE;

IIPEIOKEHUS v Ha4YaJIbHBIM It;

TIPEITIOKEeHHsSI ¢ HadanbHBIM There + to be;

IPEIJIOKECHHS C TJIArOJbHBIMHA KOHCTPYKIIUSMHM, COICPKAIIUMHU TJIaroJIbl-CBS3KH
to be, to look, to seem, to feel;

MPEIIOKEHHsI CO CIOKHBIM Toiexamum — Complex Subject;

IIPEIOKEHHSI CO CIIOXKHBIM JonoiiHeHneM — Complex Object;

CIIO)KHOCOYMHEHHBIE TPEJITIOKEHUS ¢ COUMHUTEIILHBIMU coro3amu and, but, or;

CJIO’KHOIIOTYMHEHHBIE MPEJITIOKEHUS C COI03aMH U COIO3HBIMHU ClioBaMu because, if,
when, where, what, why, how;

CIIOYKHOTIOTIYMHEHHBIC TIPEIIOKCHUS C ONPEACITUTEIbHBIMHA TPUAATOYHBIMUC
COIO3HBIMHM ciioBaMu who, which, that;

CJ'IO}KHOHO,Z[‘{I/IHéHHble MpCaIoKCHUA C CONO3HBIMH CJIOBAMHU WhOCVCI’, Whatever,



however, whenever;

VCIIOBHBIE TPEUIOKEHUS C  TIJarojlaMd B U3BSIBUTEILHOM  HAKJIOHCHHH
(Conditional 0, Conditional I) m ¢ rmarosamum B cocllaraTebHOM HAaKJIOHEHUU
(Conditional II);

BCE  THUIBI  BOMPOCUTENBHBIX  NpeNokeHuir  (0Omui, CIIeLIUAJIbHBIN,
aNnbTepHATUBHBIN, pa3znenuTenbHbli Bompockl B Present/Past/Future Simple Tense,
Present/Past Continuous Tense, Present/Past Perfect Tense, Present Perfect Continuous
Tense);

MMOBECTBOBATEIbHBIC, BOMPOCUTECIBHBIC W TMOOYIWUTEIbHBIC  MPEIIOKEHUS
B KOCBEHHOM peYM B HACTOSIIIEM U MPOIIE/IIIEM BpEMEHH, COTIIaCOBaHNE BPEMEH B paMKax
CJIOXKHOTO TIPEIIOKEHUS

MOJAJIbHBIE TJIAroJibl B KOCBEHHOW PEYM B HACTOSIIEM W TIPOIICANIEM BPEMEHU;

MPEIOKEHUS C KOHCTPYKIIMSAMU as ... as, hot so ... as, both ... and ..., either ... or,
neither ... nor;

npeoxenus ¢ [ wish;

KOHCTPYKIIMH C riarojiaMmu Ha -ing: to love/hate doing smth;

KOHCTPYKIIMU C Tjarojamu to stop, to remember, to forget (pa3Huila B 3HAYCHUH
to stop doing smth u to stop to do smth);

koHCTpykius It takes me ... to do smth;

KOHCTpYKIus used to + MHOUHUTHB T1arona;

KOHCTpyKIMu be/get used to smth, be/get used to doing smth;

koHcTpykuuu [ prefer, I’d prefer, I’d rather prefer, Bripaxkaromue npeanoyTeHue,
a Taxke koHcTpykiui I’d rather, You’d better;

MOJIeKAIIee, BRIPAXKEHHOE COOMpATeNbHBIM cyliecTBUTENbHBIM (family, police),
Y €T0 COTJIaCOBAaHUE CO CKa3yeMbIM;

riaroyibl  (MpaBWJIbHBIE W HEMNpPaBWIbHBIE) B  BHJIOBPEMEHHBIX  (opmax
JNEeUCTBUTEIBHOTO 3ajora B U3bsBUTENbHOM HakioHeHuun (Present/Past/Future Simple
Tense, Present/Past/Future Continuous Tense, Present/Past Perfect Tense, Present Perfect
Continuous Tense, Future-in-the-Past Tense) u Haubosee ymnorpedUTENbHBIX (Popmax

cTpanarenpHOro 3aiora (Present/Past Simple Passive, Present Perfect Passive);



KOHCTpyKUus to be going to, popmsl Future Simple Tense u Present Continuous
Tense mys BeIpakeHUs OyayIIEeTro ACHCTBUS;

MOJaJIbHBIE TJIarojibl U UX SKBUBAJICHTHI (can/be able to, could, must/have to, may,
might, should, shall, would, will, need);

Henu4yHbIe (OpPMBI TUiaroiga — WHPUHUTUB, TepyHaui, npudactue (Participle I
u Participle II), npuuactusa B yukuuu omnpenenenust (Participle I — a playing child,
Participle II — a written text);

OIPEICIIEHHBIN, HEONIPEAECTIEHHBIN U HYJIEBOW APTUKIIH;

MMEHa CYIIECTBUTEIbHbIE BO MHOKECTBEHHOM 4HcIie, 00pa30BaHHBIX IO MpPaBUILY,
Y UCKITIOUCHUS,

HEHUCUYUCISIEMbIE  MMEHA  CYIICCTBUTENbHBIC, HMeElonme  (GopMy  TOJIBKO
MHO>KECTBEHHOT'O YHCIIa;

PUTSHKATEIBHBIN MaIe)K UMEH CYIIECTBUTEIBHBIX;

MMEHAa TpWiaraTelibHble W HApeuus B  MOJOKUTEIBHOW, CpPaBHUTEIHHOU
Y TIPEBOCXOHOM CTEMEHAX, 00pa30BaHHBIX IO MPABUITY, U UCKIIOYECHHUS;

MOPSZIOK CIICIOBAHUS HECKOJIBKUX MPIIaraTeIbHBIX (MHEHHE — pa3Mep — BO3PaACT —
I[BET — MPOMCXOXKJICHHE);

CJIOBa, BhIpakaromue kKonmdecTBo (many/much, little/a little, few/a few, a lot of);

JMYHBIE MECTOMMEHUSI B UMECHHUTEILHOM M O0OBEKTHOM Tajekax, MPUTHKATSIbHbBIS
MECTOMMEHUsI (B TOM uuciae B aOCOMOTHOW (opme), BO3BpATHBIE, YyKa3aTelbHbIE,
BOIIPOCUTETHHBIC MECTOMMCHHS,

HeomnpeeaEHHbIE MECTOMMEHUS M UX MPOU3BOHBIC, OTPUIIATEIbHBIE MECTOMMEHUS
none, no U MPOU3BOAHBIC MTOcaeaHEr0 (nobody, nothing, u npyrue);

KOJIMYECTBECHHBIC U TIOPSIKOBBIC YHCIUTEIHHBIC,

MPEUIOTH MECTa, BpEMEHHU, HAIPABJICHHS, IPEJIOTH, YIOTPEOISIEMbIEC C TJIar0JIaMH
B CTPaJaTeIbHOM 3aJI0Te;

BJIAIETh COIMOKYJIbTYPHBIMH 3HAHUSIMU U YMEHUSIMU:

3HATH/TIOHUMATh  PEUYEBHIC pa3mTudus B CUTYaIHIX o(pUITMATHHOTO
U HeopUIMAIbHOrO OOIIEHUS B paMKax TEMaTHYECKOTO  COJEp)KAHHS peyu

Y UCIIOJIB30BaTh JIEKCUKO-TPAMMAaTHYECKHUE CPENICTBA C YUETOM ITUX PA3TUUMM;



4.

3HATH/TIOHMMATh W WCIIOJIB30BaTh B YCTHOW M MHCHhbMEHHOW peunm Hauboiee
YIOTPEOUTENbHYIO TEMaTUYeCKyl0 (OHOBYIO JIEKCUKY ¥ pealud  CTpaHbl/CTpaH
H3y4aeMoro s3bIka (TOCYJAapCTBEHHOE YCTPOWCTBO, CHCTEMa OOpa30BaHUS, CTPAHUIIBI
WCTOPUU, OCHOBHBIE TIPA3THUKU, ITUKETHBIE OCOOCHHOCTU OOIIEHUS U JPYTHE);

UMETh 0a30Bble 3HAHUS O COLMOKYJIBTYPHOM MOPTPETE U KYJIbTYPHOM HAacleIuu
POIHON CTpaHBI W CTPAHBI/CTPAaH HW3y4aeMOTrO S3bIKa; MPEICTABIATh POAHYIO CTpaHy
U €€ KyJIbTypYy Ha HHOCTPAHHOM SI3BIKE;

NPOSIBJIATh YBAKEGHHWE K WHOM KyJIbType, COOJIIOJaTh HOPMBI BEXKIMBOCTH
B MEXKYJIHTYPHOM OOICHUHY;

BIIQZICTh KOMIICHCATOPHBIMH ~yMEHHUSIMH, TIO3BOJISIIONIMMH B Cllydae cOOs
KOMMYHUKAIIMM, a TaKKe B YCIOBUSX Je(UIMTa S3BIKOBBIX CPEACTB: HCIIOJIb30BATh
pasnu4HbIe TPUEMBI TepepadOTKH WH(MOpPMAIMU: TPU TOBOPEHHH — IEPECIpoc,
Ipyl TOBOPEHMM W THChME — OmNucaHue/mepudpas/ToIKoBaHWe, TNpU  YTCHUU
U ayJIMPOBAHUU — S3bIKOBYIO U KOHTEKCTYalIbHYIO IOTAJIKY;

BIIQJICTh METANPEAMETHBIMA YMCHHUSIMH, I[TO3BOJSIONMIUMHA COBEPIIEHCTBOBATH
y4eOHYIO JESATEIHHOCTD 10 OBJIAJICHUIO HHOCTPAHHBIM SI3BIKOM;

CpaBHMBATb, KJIacCU(UIIUPOBATb, CHUCTEMaTU3UPOBATh u 000011aTh
M0 CYIICCTBEHHBIM TMPU3HAKAM W3YYCHHBIC S3BIKOBBIC  SBJICHUS  (JIEKCHYECKHUE
¥ TPaMMaTHUYECKHE);

WCIIOJIb30BaTh ~ HWHOSI3BIYHBIE  CJIOBapM W CIOPABOYHHUKH, B TOM YHCIIC
UH()OPMAITMOHHO-CITPABOYHbBIE CUCTEMBI B DJIEKTPOHHOMU (hOpME;

y4acTBOBaTh B Y4eOHO-HMCCIEAOBATEIIbCKOW,  MPOCKTHOM TCATEIBHOCTH
MPEAMETHOTO H  MEXKIPEAMETHOTO XapakTepa C HCHOJIb30BaHHEM MaTepHATIOB
HAa AaHIJIMICKOM  s3bIK€ M NPUMEHEHHEM HH()OPMaAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHI;

coOmro1aTh TpaBuiIa MHPOPMAIIMOHHON 0€30MaCHOCTH B CUTYAIIUSIX MMOBCEIHEBHON
YKU3HH U TIpH paboTte B cetu IHTEpHET.

®enepanbHasg padoyas mnporpaMma mo y4deOHomy npeamery «MaremaTuka»

(0a3o0Bblii ypOBEHb).

@enepanpHas pabodas mporpamma o y4eOHOMY INpeaMmery «MareMaTukay



(6a3oBBIiT ypoBeHB) (mpeameTHas oOnacTh «Marematnka u uHMOpPMaATHKa») (manee
COOTBETCTBEHHO — MPOTpaMMa MO MaTeMaTHKe, MAaTeMaTHKa) BKIIOYACT MOSICHUTEIbHYIO
3aMUCKY, COJAEpKaHUE OOYy4YeHUs], MUIAHUPYEMbI€ pPe3yJbTaThl OCBOCHHUS MMPOTPAMMBI
0 MaTEMAaTHKE.
[TosicHuTenbHAs 3aMKucKa OTpa)xKaeT OOIIUE 1IEJIU U 3a/1a4d U3YUYEHUSI MaTEMaTUKH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3yYEHHUIO0 00yYaroIUMHUCS, MECTO B
CTPYKType Y4eOHOro MiaHa, a TaKyKe MOAX0/IbI K 0TOOPY COAepIKaHUs, K ONPEIETICHUIO
TJIAHUPYEMBIX PE3yJIbTaTOB.
Coneprxkanre 00y4eHUsST PaCKPBIBACT COAEPIKATEIbHBIC IMHUN, KOTOPBIE TIPEITIATatOTCs IS
0053aTEILHOTO U3YyUCHHUS B KaXJJIOM KJIacCe Ha YpPOBHE CpeAHero olmiero oopa3oBaHusl.
[InanupyemMblie pe3yabTaThl OCBOCHUS MPOTPAMMBI IO MaTEeMAaTHUKE BKIIFOYAIOT JIMYHOCTHEIE,
MeTaIpeMETHBIC PE3YIbTAThI 32 BECh MIEPHUO] OOYUICHHSI Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHUs, a TaKXKe MPEAMETHBIC IOCTHXKEHHUS O00yYarolerocssa KaxKIablii roj
oOyueHus.
ITosicHuTeNnbHAA 3aIIUCKA.
[Iporpamma mo MareMaTHKE Ha YpOBHE cpefaHero oOmiero oOpa3oBaHMsl pa3paboTaHa Ha
ocaoBe ®I'OC COO c y4€ToM COBpEMEHHBIX MHUPOBBIX TPEeOOBaHUM, MPEABABISIEMBIX K
MaTeMaTU4YecKoMy OOpa30BaHUIO, M Tpaguluil poccuiickoro odpazoBaHus. Peanuzanus
porpaMMbl IO MAaT€MaTUKE OOECIEUMBAECT OBJIAJICHUE KIIFOYEBHIMU KOMIETEHIIUSIMH,
COCTaBJISIOIIUMU OCHOBY  IJif CaMOpa3BUTUSAU HEMPEPBIBHOTO  0Opa3oBaHUS,
[EJTOCTHOCTh ~ OOIIEKYJIbTYPHOTO,  JINYHOCTHOTOUW MO3HABATEIBHOTO PA3BUTHS JIMUHOCTU
00yJaroIIIXCsl.
B nporpamMmme no wmaTeMartwke YyYTeHbl uJed U mnoJjiokeHus «KoHuenuuu pa3BUTHSA
MaremaTudeckoro obpaszoBaHusi B Poccuiickoii denepanun». B cooTBeTCTBUMC Ha3BaHUEM
KOHIICTII[MY, MaTEMAaTH4YeCKOe 00pa30BaHUE JOJIKHO, B YACTHOCTH, MPEJOCTABIATh KaXKIOMY
oOydJaronieMycsi BO3MOXKHOCTb JOCTHKEHHS YPOBHS MaTeMaTHYEeCKUX 3HAHUU,
HEO0X0IUMOTO I ajabHennen YCIIEUTHOMN ’)KU3HU B 001ecTBe. IMeHHO Ha

pEIIeHHEe ITOH 3a7ja4M HalleJIeHa ITporpaMma Mo MaTeMaThKe 6a30BOTO YPOBHSI.



Matemartuka - OMOPHBIN MpeaMET A U3YUSHHs] CMEKHBIX TUCIUIUIMH, YTO JenaeT 6a30ByI0
MaTEeMaTHYECKYIO TIOJITOTOBKY HEOOXOIUMOIA.

[TpakTHdeckas MOJIE3HOCTh MaTeMaTUKKU OOYCIIOBJICHA HATMYMEM MPOCTPAHCTBEHHBIX (PopM,
KOJIMYECTBEHHBIX OTHOIIICHUH, IKOHOMUYECKUX pacyeTos; HEOOXOIUMOCTBIO
MaTeMaTUYeCKUX 3HAHUM B TOHUMAHUU MPHUHIMIIOB YCTPOIMCTBA W HCIOJIb30BAHUSA
COBPEMEHHOW TEXHUKH, BOCHPHATHS U WHTEPIpETausl pa3HOOOpa3HON COIMAIIbHOM,
HKOHOMUYECKON WHGPOpMAIMKU; TMPAKTUYECKUX NPUEMOB TE€OMETPUUECKHX H3MEPEHUU WU
MOCTPOEHUM, YWUTEeHUS HUH(OpMALMU, NPENCTABIECHHON B BHUAE TaOJMI], IUArpaMM U
rpaduKoB.

[TpumeHeHne MaTeMaTHYeCKOro CTHJIS MBIIUICHUS, MPOSBISIONIETOCS B ONpEeAeIEHHBIX
YMCTBEHHBIX HaBBbIKaX, MpuéMax W METOAaX MBIIICHHUS YelIoBeKa, mporeccax 0000IeHHs U
KOHKpETH3aI[1H, aHaIn3a U CUHTE3a, KIacCU(PUKAIIMN U CUCTEeMaTU3allK, abCTparupoBaHUs
M aHAJIOTHM Kak (POPMUPOBAHUH AJTTOPUTMUYECKON KOMITOHEHTHI MBIIIICHUS] U BOCIIUTAHUU
YMEHHMM JE€UCTBOBATH MO 3aJaHHBIM aJITOPUTMaM, IIO3BOJISIOIIEN COBEPIICHCTBOBATH
U3BECTHbIE U KOHCTPYHUPOBAaTbHOBBIE. OOBEKTHI MaTEMAaTHUECKUX YMO3AKIIOUEHUH, TpaBuia
UX KOHCTPYHMPOBAHHS DPACKPHIBAIOT MEXaHHW3M JIOTHYECKHX IOCTPOCHHM, CIIOCOOCTBYIOT
BbIpa0OTKEe YMEHUU (POpPMYITUPOBaTH, 0OOCHOBBIBATh U JI0OKA3bIBATh CY)KJIEHHUS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIJICHUE.

OOydyenne MaTeMaTHKE KakK BO3MOXHOCTh Pa3BUTHS Yy OOydaloluxcs TOYHOM,
parMoHAIbHOW W WH()OPMATUBHOW peuyu, yMEHus oOTOupaTh Hauboiee MOAXOISAIINE
A3BIKOBBIE, CUMBOJIMYECKHE, TIpaQUUecKue CpeACTBa JJisi BBIPAKEHUSA CYXKICHUU W
HATJISITHOTO UX MPEACTAaBICHUS.

OO1ee 3HaAKOMCTBO ¢ METOJIaMU TIO3HAHMSI IEHCTBUTENILHOCTH, MIPEJICTABICHUE O MPEAMETE
¥ METOJIC MaTeMAaTHUKH, €r0 OTIWYHS OT METOJOB €CTECTBEHHBIX W TYMaHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHs] MAaTEeMATUKH JIJISl PEIICHUSI HAyYHBIX U MPHUKJIAJHBIX 3a/1a4 Kak
HEOOXOIUMBbI KOMIIOHEHT OOIIEH KyJIbTYPHI.

W3ydyeHne mMaTreMaTuKu CIOCOOCTBYET ICTETMUECKOMY BOCIHMTAHHUIO YEJIOBEKA, MOHUMAHHIO

KpPacoOThl U U3AIIECTBA MATEMATUYECKUX PACCYKJICHH,



BOCIIPHUATHIO TEOMETPUICCKUX (POPM, YCBOCHHIO HJICU CHMMETPUH.

[IpuopurerneiMu  menssmu  oOydeHuss wmartematuke B 10-11  kjmaccax Ha
0a30BOM YpPOBHE SIBIISIIOTCSL:

dbopMupoBaHUE [EHTPAIbHBIX MaTEMAaTUYECKUX TOHATUM (YUCIIO, BEJIWYUHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOATHOCTh, (YHKIHS), 00ECTICUMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30oBaHusl 00y4arOIINXCs;

MOJIBEICHHE OOydYaoIMXCSd HAa JOCTYMHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH W OKPY’KAIOLIEro MHUpa, MOHMMaHUE MATEMATHKUA KaK 4YacTH
oOLIel KyJIbTyphl YEIOBEUECTBA;

pa3BUTHUE MHTEIUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0ydaronuxcs,
MO3HABATEIbHON AKTHUBHOCTH, HMCCJIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIILJICHUS,
HMHTEpeca K U3yYEHUIO MaTEMATHUKU;

dbopmupoBanre GYHKIMOHATHLHOM MaTeMaTHUYeCKOW TPAMOTHOCTH: yMEHUS
pacro3HaBaTb MaTEMAaTHYECKHME  ACHEKTBl B  PEANbHBIX IKU3HEHHBIX CHUTYaIUsAX
W TNpU U3YYCHUU JPYTrUX y4eOHBIX MPEAMETOB, TMPOSIBICHUS  3aBUCHUMOCTEH
M 3aKOHOMEpHOCTeH, (OopMyIupoBaTh HMX Ha S3bIKE MATEeMAaTHKM U  CO3/aBaTh
MaTeMaTU4YeCKHe MOJEIM, MPUMEHSTh OCBOCHHBIM  MaTeMaTHYECKHl  ammapar
JUISL pElIeHUs] MNPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPHIPETUPOBaTh U OILICHUBATH
NOJIyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMHU cOJiepkaHnsa MaTteMaTuku B 10-11 kimaccax sBustores: «Hucena u
BBIYHCIICHUS», «ANreOpay («Alredpandeckre BhIPOKCHU,

«YpaBHeHHMsI M HepaBeHCTBa»), «Hauanma martemaTmyeckoro ananusza», «l'eomerpus»
(«'eomerpuueckue GUrypsl U UX CBOWCTBa», «3MepeHHe TeOMETPUUYECKUX BEIIUYUHY),
«BeposiTHOCTh M cratucTuKa». CoAep:KaTelibHble JUHUU PAa3BUBAIOTCS MMAPAIIIEIBHO,
Ka)KJ1as B COOTBETCTBUHU C COOCTBEHHOU JIOTUKOW, OJJHAKO HE HE3aBUCUMO OJIHA OT APYTOH,
a B TECHOM KOHTAaKT€ W B3aUMOJACUCTBUU. X 0O0BemMHSIET JOTMYecKas COCTaBIISIONIA,
TPaAULIMOHHO TMPUCYIIas MATEMATUKE W MPOHU3BIBAIOIIAS BCE MATEMATHUYECKUE KYpPChl U
coaepxkarenbubie TuHUM. ChopmynupoBanHoe B ®I'OC COO TpeboBaHUE «BIaJICHUE
METO/JaMH JIOKa3aTelIbCTB, alTOPUTMaMU pEIICHUS 3aaad, yYMeHue (HopMyIupoBaTh

OonpecAciICHusA, AaKCHOMbl MW TCOPEMbLI, IPUMCHATbL HX, MIPOBOAUTH JOKa3aTCJIbHBLIC



pacCyXJIeHHUsT B XOJIe¢ peIIeHUs 3aJad» OTHOCHTCS KO BCEM Yy4YeOHBIM Kypcam, a
dbopMupoBaHHUE JIOTMYECKUX YMEHHMM paclpeaesseTcss M0 BCeM TojaM OOydeHHus Ha
YPOBHE CpEeAHETO 00111eT0 00pa30oBaHus.
B cootBercTBUM ¢ PI'OC COO maTemaTrKa ABIsSETCS 0053aTEIbHBIM IPEAMETOM Ha JJAHHOM
ypoBHe o0pa3oBaHusl. [IporpamMmmMoii o MaTeMaTHKe MpelyCMaTPUBAETCS U3yUYCHHUE YUeOHOTO
npeamera «MaremaTuka» B paMKax TPEX yU4eOHBIX KYypCcOB: «AJredpa M Haudana
MaTEMaTHUYECKOro aHaiauzay, «l'eomerpusi»,
«BeposiTHOCTh M cTaTUCTUKA». DOPMUPOBAHUE JIOTMYECKUX YMEHHH OCYIIECTBISETCS
Ha TPOTSHKCHWHM BCEX JIET OOy4YeHHs Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHUS,
a DJIEMEHTHI JIOTMKH BKJIFOUAIOTCS B COJIEpKaHNE BCEX Ha3BaHHBIX BBIIIE KYPCOB.
OO6m1ee YuCiIo YacoB, pEKOMEHOBAaHHBIX Il M3yueHus maTemMatuku - 340 gacom: B 10
kimacce - 170 gacoB (5 wacoB B Hemento), B 11 kmacce — 170 yacoB(S 4acoB B HENEIIO).
[InanupyemMblie pe3yiabTaThl OCBOCHUS IIPOTPAMMBI II0 MaTeMaTHKe 0a30BbIH ypOBEHb Ha
YPOBHE CpeAHEro 0011ero 0opa3oBaHusl.
B pe3ynbrare u3ydeHuss MaTeMaTUKA Ha YPOBHE CpEAHEro oO0mero oOpa3oBaHUs Y
oOyuarorerocs OyayT copMHPOBAaHBI CIICYIOMINE TUYHOCTHBIE PE3YIbTATHI:
1) rpaxaaHCKOTrO BOCITUTAHMUS:
c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3WIHMKM OOydYaromerocss KaKk aKTHBHOTO
M OTBETCTBEHHOI'O0 4JIEHA POCCHUMCKOro OOIIECTBa, MPEACTABICHUE O MaTeMaTHYECKHUX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD, SBJICHHM, MPOIEAYP TPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aUMOJICUCTBOBATH C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIMSIMU U HA3HAUCHUEM;
2) MaTpUOTUYECKOTO BOCITUTAHMS:
c(OPMHUPOBAHHOCTh POCCHUHCKONW  TpPaXIaHCKOW  WACHTHUYHOCTH,  YBaXXKCHUS
K TPOIIJIOMYy ¥ HACTOSIIEMy POCCHHCKOM MaTeMaTUKH, II€HHOCTHOE OTHOIICHUE
K JOCTHMXKECHUSIM POCCUUCKUX MATEMaTUKOB M POCCHUUCKOW MAaTEMaTUYE€CKOW IIKOJIBI,
HCIIOJIb30BaHUE ATUX JIOCTIKCHHUH B IPYTUX HayKaX, TEXHOJIOTHIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:



OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TIOBEJECHHUS, CBS3aHHOTO C MPaKTHYECKUM
MIPUMEHCHUEM JOCTHUKCHUN HAyKH W JESATEIbHOCTHIO YYEHOrO, OCO3HAHHUE JIUYHOIO
BKJIaJla B TIOCTPOEHUE YCTOWIMBOTO OYIyIIIEero;

4) 5CTETUYECKOr0 BOCITUTAHUSL:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIKOYas OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, peImIeHUH, PACCYXKACHUH, BOCIPUUMUYUBOCTH
K MAaTEMaTUYECKUM acIleKTaM pa3jInyHbIX BUAOB UCKYCCTBA;

5) pusznueckoro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh, yMEHUSI TMPUMEHSATh MATEMAaTHUYECKHUE 3HAHWUS B WHTEpecax
3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO
(3mopoBoe TMTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHA W OTAbIXA, pPETYJspHAs
¢du3nUecKkass aKTUBHOCTH), (PM3MUYECKOE COBEPILICHCTBOBAHHME MPH 3aHATHUSIX CHOPTUBHO-
03JIOPOBUTENILHOMN JEATENBHOCTHIO;

6) TpyA0BOTO BOCIIUTAHHSL:

FOTOBHOCTh K  TPYydy, OCO3HAHHWE  IIEHHOCTH  TPYAOJIOOUs,  HHTEpEC
K pa3audHbIM cepaMm TpodecCHOHATBLHON ACSTENBHOCTH, CBS3aHHBIM C MaTeMaTHUKON
U e€ MPWIOKEHUSIMH, YMEHHE COBepIIaTh OCO3HaHHBIA BBHIOOp Oyayied mnpodeccuu
U peaju30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH
K MaTeMaTU4YeCKOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHUH BCEU >KHU3HHU,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUUYECKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh IKOJOTUUECKON KYJIbTYphbl, TOHUMAHHUE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMATIBHOU CPENbI, OCO3ZHAHUE
rJI00AJIBHOTO  XapakTepa JKOJIOTMYECKUX MpoOsieM, OpHEeHTalus Ha IpPUMEHEHUE
MaTeMaTUYECKUX 3HAHUW [JIsi pelieHus 3a7a4 B OOJACTU OKPYXKAIoIIeW Cpelibl,
IJIAHUPOBAHUE TOCTYNKOB M OLEHKU WX BO3MOYKHBIX MOCJIEACTBUN [JIsI OKPYKAIOILIEH
Cpenpl;

8) IEHHOCTH HAYYHOTO MTO3HAHUSL:



c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M OOIIECTBEHHOW NPAKTUKH, MOHUMAHUE MATEeMATHUYECKOW HayKu
Kak c¢epbl YEJOBEYECKON [EATeNbHOCTH, 3TanoB €€ pa3BUTUS W 3HAYUMOCTH
I Pa3BUTUS LMBWIM3ALMK, OBJAJCHHE S3BIKOM MAaT€MaTUKU U MaTeMaTU4eCKOu
KyJbTYpOll Kak CpEeJCTBOM TO3HAaHUS MHpPA, TOTOBHOCTh OCYLIECTBJISTH MMPOECKTHYIO
Y UCCJIEI0BATEIbCKYIO N€ATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

B pesynbTare u3ydeHuss MaTeMaTHKM Ha YpPOBHE CpeaHero olmiero oOpa3oBaHHUS Yy
oOyuaronierocst 0y1yT chopMHUpOBaHbI O3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHbBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCaIbHbIC Y4eOHBIC IEWUCTBUS, PETYJATHBHBIC YHHUBEPCAIbHBIC
y4eOHbIe ACHCTBUSI, COBMECTHAS €S TEIbHOCTD.

VY obyuaronierocs OyayT chopMUpOBaHBI Clieaytole 0a30BbIe JOTHYECKUE ACHUCTBUS KaK
YacTh MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX ICHCTBUML:

BBISIBJISITh M XapaKTepU30BaTh CYILIECTBEHHbIE TMPU3HAKM  MaTEeMaTUYECKHX
OOBEKTOB, TOHITHIA, OTHOIICHWH MEXIy MOHATUAMH, (OPMYIHUPOBATH OMpEACICHUS
NOHATHUN, YCTAHABIMBATh CYIIECTBEHHBbIM TNpPU3HAK  KiIaccU(UKAIMK, OCHOBAaHHUSA
1St 000OIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOAMMOTO aHAJIN34;

BOCIPUHUMATh, (DOPMYIHPOBATh U MPEOOPA30OBBIBATH CYXACHUSA: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIE, €IMHUYHbIE, YACTHBIC U 00Il1e, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOPEUUS
B (akTtax, [aHHBIX, HAONIONEHUSAX W  YTBEPXKICHUSAX, MpeiaraTb KpPUTEPUU
JUTSI BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUeHHI, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAaMOCTOSATENIbHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUU
(mpsiMble ¥ OT TPOTHBHOTO), BBICTpAMBATh ApPTYMEHTAIUIO, NPUBOIUTH TMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IECHUS U BBIBOJBL;

BBIOMpATh COCO0 pelleHus y4yeOHOW 3a7aud (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOMANINM C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

VY oOyuaromerocss OyayT chopMHUpOBaHBI 0a30BbIE HCCIEAOBATEIbCKUE



JICHCTBUS KaK YacTh MMO3HABATEILHBIX YHUBEPCATHHBIX YUSOHBIX JCHCTBUM:

UCIIOJIb30BaTh  BOMPOCHl KaK  HMCCJEAOBATENLCKUI  WHCTPYMEHT  TO3HAHUSA,
dbopMyIupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPOOJEMy, YCTaHaBIIUBAThH
HMCKOMOE ¥ TaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3UIINIO, MHCHHE;

MPOBOJUTH CaMOCTOATENBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT,  HMCCIEIOBAaHUE
MO0 YCTAaHOBIIEHWIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBIEHUS, Tpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXITy 00BEKTaMHU, SIBICHHUSIMU, MPOIECCAMU;

CaMOCTOATENbHO  (OPMYIUPOBATh OO0O0OIIEHUST W BBIBOABI IO pe3yJibTaTaM
NpoBeAEHHOTO HAOMIOACHHS, HMCCIEAOBAHUSA, OIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX
PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHHIA;

POTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpoIlecca, a TaKKe BBIJIBHTaTh
MIPEAOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Y  oOyuwaromerocs  OyayT  chopmMupoBaHbl — ymeHUss  paboraThc uHbOpmalmein
KaK 4acThb MMO3HABATEIIbHBIX YHUBEPCATIbHBIX YUEOHBIX JCHCTBUM:

BBISIBIISATH JAeUIIATHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOIPOC
U JIJIs pellieHus 3a1a4u;

BEIOWpaTh WH(OpPMAIMI0O W3 WMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIN3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH WHGOPMAIMIO PA3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS;

CTPYKTYpUPOBaTh HMHGPOPMAINHIO, TPEACTABIATh €€ B pasTudHbBIX (opmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIMH IO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

VY oOyuarorierocst 0yryT chopMHUpPOBaHbI YMEHHUSI OOIICHUS KaK 4aCTh KOMMYHHUKATUBHBIX
YHUBEPCAIbHBIX YUE€OHBIX JEHCTBU:

BOCIIPHHUMATh U (OPMYyJIHpPOBATH CYXICHUS B COOTBETCTBHU C YCIOBUSMHU
U UeIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y pEIIeHUs 3a/1adi, KOMMEHTUPOBATh
MOJIyYSHHBIN PE3YNIbTAT;

B XO/A€ OOCYXJEHHs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYKIAaeMON TEMBI,



npoOJeMBbl, pelIaeMoil 3a/ayu, BBICKA3bIBaTh WJEH, HALEJICHHbIE HA MOMCK pELICHUS,
COMOCTAaBIISATh CBOM CYXKJIEHHUS C CYXKICHUSIMH JPYTUX YyYaCTHUKOB JHUayora,
OoOHapy’KMBaTh pa3jiu4ve M CXOJCTBO MO3MIMMA, B KOPPEKTHOH (opme (hopMyaupoBaTh
pa3Horjacus, CBOM BO3paXKEHUS,

NPENCTaBIATh PE3yJIbTaThl pPEHICHUS 3a/Jayud, SKCIEPUMEHTa, MCCIEI0BaHuUs,
MIPOEKTa, CAMOCTOATENIbHO BBIOUPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3a7a4 Npe3eHTaluU
1 0COOEHHOCTEH ay TUTOPHUHU.

VY obyuaromierocs OyayT copMUpOBaHbl YMEHHUSI CAMOOPTaHU3alMK KaK 4acTh
PETYISTUBHBIX YHUBEPCATHHBIX YUEOHBIX JCHCTBUM:

COCTaBJISATh IUIAH, AQITOPUTM pEIIeHUs 3a7aud, BBIOMPATh CHOCOO pelIeHUs
C y4€TOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOU UH(pOpMAIUH.

VY oOyuarorierocst 0y tyT choOpMUPOBAaHBI YMEHHSI CAMOKOHTPOJISI KaK YacTh PEryJIASTUBHBIX
YHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BJIAJCTh HABBIKAMU IO3HABATENIbHOM pPEQIEKCUU KaK OCO3HAHMSI COBEpPUIAEMBIX
JCHCTBUA M  MBICTUTENBHBIX IMPOIECCOB, WX pE3yJbTaTOB, BIAAECTh CIOCOOAMU
CaMOMPOBEPKHU, CAMOKOHTPOJSI TMpollecca W pe3yJsibTaTa peleHUuss MaTeMaTH4eCcKOM
3a/1auu;

NPEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH NpHU pEHICHUU 3aJauH,
BHOCUTb KOPPEKTUBBI B JI€ATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCJIOBHUSM, OOBSICHATH NPUUMHBI
JOCTH)KEHUS WM HEOCTHXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, AaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

VY obyuaronierocs OyayT chopMUPOBaHBI YMEHUSI COBMECTHOMIEATEILHOCTHU

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaH/IHOW U UHAUBUYaTIbHON paOOThI
IpU pelieHnr y4eOHbIX 3aj1a4, MPUHUMATD 11€J1b COBMECTHOM JIEeATEIbHOCTH, INIAHUPOBATh
OpraHU3allii0 COBMECTHOW paboOThl, pacmpeiensaTh BHUAbI padOT, JOTOBApUBATHCS,

00CyX/IaTh MPOIIECC U PE3YIHTAT PAOOTHI, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;



y4acTBOBaTh B TpYyHMoOBBIX (opmax paboTbl (00CyxkaeHus, OOMEH MHEHHI,

«MO3TOBBIE MITYPMbD» U WHBIE), BBITIOJHATH CBOIO YacTh Pa0OTHl M KOOPAMHUPOBATH CBOU

JEUCTBUS C OPYTUMHU 4YJI€HAMU KOMaHbl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOLIUM

MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.
[IpeameTHble  pe3yJbTaThl  OCBOCHHUS  MPOTPAMMBI IO MaTeMaTuKe Ha 0a30BOM
YPOBHE Ha YpPOBHE CpeJHEro oOIiero o0pa3oBaHUsl MPEJCTABICHBI MO TojlaM OOy4YEHHUs B
pamMKax OTIEIbHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3feiax MPOrpaMMbI [0 MaTEMaTHKE.
denepanbHas paboyas mporpaMma yueOHoro Kkypcea «Anredpa u Hauajga MaTEMaTHYECKOTO
aHaJIM3ay.
[losicHuTENBHAS 3aIUCKA.
Y4eOHbIii Kypc «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIN3a» 00eCTIeYnBacT
MHCTPYMEHTAJIbHYIO 0a3y Uil U3yUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (hOpMHUpPYET
JIOTUYECKOE U aOCTPAKTHOE MBIIILIEHHE 00yYarouuXcsl Ha YpOBHE, HEOOXOJUMOM /IS
OCBOCHHMSI YU4EOHBIX KypCOB HH(POPMATHUKH, OOIIECTBO3ZHAHUS, HICTOPUH, CIIOBECHOCTH. B
pamKax yueOHOro Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a» 00y4JaroIrecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HayKH, KOTOpas (OpMyJIUpYyET CBOU
JTOCTIKEHUS B MaTeMaTnuueckon popme.
VY4eOHbIil Kypc anreOpbl M HaUajd MaTEMaTHYECKOTO aHAIM3a 3aKJIa/IbIBAET OCHOBY IS
YCHIENTHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKHU, XUMHH, OMOJIOTHH, TOHUMAHHUS OCHOBHBIX
TEHJICHIIUH YKOHOMHKHU 1 OOIIECTBEHHOM KU3HU, TTO3BOJISIET OPUECHTUPOBATHCS B
COBPEMCHHBIX MU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJb30BaTh MXB
MOBCEIHEBHOM XM3HU. B Toke Bpems oBnazieHne aOCTPAKTHBIMH U JOTHYECKH CTPOTHUMHU
MaTeMaTUYECKUMH KOHCTPYKIUSIMHU Pa3BUBAECT YMEHUE HAXOUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKICHHUS, UCIIOJIH30BAaTh 0000IICHUE U KOHKPETU3AIIHIO,
abCTparupoBaHe W aHAJIOTHUIO, (POPMUPYET KpPEaTUBHOEC W KPUTHUYECKOE MbIIUIeHHE. B
XO0/JIe U3y4YEHUS anreOpbl 1 Hayall MaTeMaTUYeCKOro aHallM3a Ha YPOBHE CPETHEr000IIero
oOpa3oBaHus 00y4aroIKecs MOIY4YaroT HOBBIM OMNBIT PEIICHUs MPUKIIAIHBIX 3a/1a4,
CaMOCTOATEIFHOTO MOCTPOCHUS MaTEMaTHYECKUX MOJeNIel peajbHbIX CHUTyalluiu

MHTEPIPETAlNH TNOJYYEHHBIX PEUIEHUN, 3HAKOMSATCA C MPUMEpPAMH MaTeMaTUYECKHUX



3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAIOIIUMHUCS MaTEeMAaTHICCKIMHU
OTKPBITUSMH U UX aBTOPAMH.

VYu4eOHbIi Kypc anreOpbl M Hayal MaTEMaTUYECKOTO aHalii3a 00J1ajaeT3HauYuTeIbHBIM

BOCITUTATEIPHBIM ~TIOTCHIIMAJIOM, KOTOPBIA peaqu3yeTcss Kak 4epe3 yueOHbIN

MaTepHa, CriocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS, TaK U Yepe3

crenupuKy yuyeOHOM NesITeIbHOCTH, TPEOYIOIIEH CaMOCTOSTETbHOCTH, aKKYPAaTHOCTH,

MPOJIOJDKATEIFHON  KOHIIEHTpAIlMd BHUMAaHUS W OTBETCTBEHHOCTH 32 MOJYYCHHBIN

pe3ynbTar.

B ocHoBe MeTonuku oOy4eHHs areOpe ¥ HadajsaM MaTeMaTHIeCKOTO aHAIA3a JIKUT

JCATEIHbHOCTHBIN TPUHIIAI 00YUYEHUS.

B cTpykType nporpamMmsl 1o aiareOpe v HadajgaMm aHaJiu3a BhIICISIOTCS CIICTYIONTUE

COJIep KaTeIIbHO-METOTMUECKIE TUHUN: «Hrcaa v BRIYUCICHU, « DYHKITUUN TpaduKmy,

«YpaBHEHHs] U HEpaBeHCTBa», «Hauama maTreMaTHyeckoro aHaiuzay,
«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEPKATEILHO-METOINYCCKUE  JTUHUHU
M3y4aloTCd Ha TPOTSHKEHUU JABYX JieT OOydeHHss Ha YPOBHE CpEIHETro OOIIero
o0pa30oBaHUsl, €CTECTBEHHO MAOIOJHSIS JAPYT JApyra M IMOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMu ® pasnenamu. JlaHHBIA y4eOHBIH KypcC SBJISETCS WHTETPATHBHBIM, IMOCKOJIBKY
oObeuHsIeT B cebe cojep’kaHue HECKOIbKUX MAaTeMaTHYeCKUX AUCIUIUIMH: airedpa,
TPUTOHOMETPHSI, MAaTEMaTHYECCKUN aHaAIM3, TEOpUsS MHOXECTB W apyrue. Ilo mepe Toro
KaK 00ydJaromuecs OBJIAJIEBAIOT BCE OoJiee MUPOKUM MATEMAaTHYECKUM aliapaToM, y HUX
MOCJIeIOBATEIBHO (DOPMUPYETCS M COBEPIICHCTBYETCSI YMEHUE CTPOUTH MAaTEMaTHUYECKYIO
MOJICNIb pPEaNbHOW CHUTYyaIlud, NPUMCHATh 3HAHWS, TOJYyYCHHBIE B Kypce «Anredpa
M Hayajia  MaTeMaTHUYeCKOro  aHaluu3a», I pEeHIeHUs CaMOCTOSITEIIbHO
chOpMyIUPOBAHHOW MaTEMaTHYCCKON 3a7a4M, a 3aTeM HHTCPIPETUPOBATH IMOTYUYCHHBIH
pe3yJbTar.

CopeprkarenbHO-MeTOaUYECKas TUHUS «Hucna v BBIYUCICHUS 3aBepIIaeT (OpMUPOBAHUE

HABBIKOB HUCITOJI30BaHUS JICHCTBUTEILHBIX YUCEN, KOTOPOE OBLIIO HAYaTO Ha YPOBHE

OCHOBHOTO 00111eT0 00pa3oBanusi. Ha ypoBHe cpennero obmiero oopazoBanus ocoboe

BHUMaHHE yJeisieTcsi GOpMHUPOBAHUIO MPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIOYAIOLIUX

B ce0s HMCIOJb30BaHUE PANUYHBIX (HOPM 3aIlUCU



JNEUCTBUTENBHOTO YHCJIA, YMEHHE PAlMOHAIBHO BBITIONHATH JCHCTBUS C HUMHU, JENATh
MPUKUIKY, OLIEHUBAaTh pe3yipTaT. OOydaroniuecss MOJy4aroT HABBIKKM MHPUOIMHKEHHBIX
BBIYUCJICHUN, BBITIOJIHEHUS JACHUCTBUI C 4YUCIaMU, 3alMCAaHHBIMU B CTaHJApTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAXKEHHUM.
ConepxaTtenpHasg JUHUS «YPAaBHEHUS W HEPABEHCTBA» PEANU3YETCSA HA MPOTSKECHUH
BCero oOyuyeHUsI Ha YPOBHE CpeaHero oO0uiero o0pa3oBaHMs, MOCKOJBKY B KaJIOM
paszfiesie mporpaMMbl IPETYCMOTPEHO PEIlIeHrne COOTBETCTBYIOMIMX 3anad. OOyyaronuecs
OBJIQJICBAIOT PA3TMYHBIMU METOJAMU PEIICHUS IEIbIX, PAIlMOHATBHBIX, UPPAIMOHATBHBIX,
MOKA3aTEIbHbIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB H
ux cucreM. llomydeHHbIE yMEHUSI HCIOJNB3YIOTCA MPU HCCIENOBAaHUN (GYHKUIUNA C
MOMOIIBI0O TMPOU3BOJHOM, PEIICHUW NPUKIATHBIX 3a7a4 W 3aJa4 Ha HaXOXJCHUE
HAauOOJBIIUX W HAUMEHBIIMX 3HaueHui QyHkuu. JlaHHas copepskaTeiabHas JTHHUS
BKJIIOUAeT B ce0s Takke (HOpMUPOBAHME YMEHUM BBINMOJHATH pacu€rhl 1Mo Gopmyliam,
npeoOpa3oBaHusl 1EbIX, PAlUOHAIBHBIX, HWPPAIMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPDAKECHUM, a TakKe BBIPAKECHHM, COAEpKalUX CTeNneHu u Jorapudmel. brarogaps
U3YUYEHUIO  anreOpamvyeckoro  MaTepualia  MPOUCXOAMT  JajbHEHIlee  pa3BUTHE
QITOPUTMHYECKOTO U a0CTPAKTHOTO MBINUICHUS OOyYaroMuXcs, (OPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX pacCy>KJIeHUM, padOThl C CHUMBOJBHBIMU (OpMaMH, MpPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEM B BUJIE PABEHCTB U HEPaBEHCTB. AyireOpa Mpejiaraet
3G (EeKTUBHBIE HMHCTPYMEHTBHI JUIS PEIICHUS MPaKTUYECKUXU €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK sI3bIKa HAYKH.
ConepxxartenbHo-MeToANYecKast JUHUSA «DyHKIUKU U Tpa@UKU» TECHO MEPEIIeTaeTCs C
IPYTUMH JIMHUSIMUA Kypca, MOCKOJIBKY B KaKOM-TO CMBICJE 33/1a€T MOCIEI0BAaTEIbHOCTD
U3yueHusi martepuana. V3ydeHue CTENeHHOM, IOKa3aTeIbHOM, JorapupMUUEecKor u
TPUTOHOMETPUUECKUX (YHKIHMA, WX CBOWCTB W TrpadWKOB, HCIOJBb30BaHUE (QYHKIIAN
JUISE  pellleHds 3ajJa4 M3 JpPYruX Yy4eOHBIX MPEIMETOBU peajbHOM KU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTUYECKUM aHAJIN30M, TaK U C PEIICHUEM YPaBHCHUN U HEPABEHCTB.
[Ipu »TOoM Oonblioe BHUMaHHWE yaenseTcs (OPMHPOBAHUIO YMEHHUS  BBIPAXKATh

(I)OpMy.TIaMI/I 3dBUCUMOCTHU MCXKIY PaA3IMYHBIMH BCIIMYMHAMU,



UCCIIEIOBATh MOJyuYeHHbIE (QYHKIUHU, CTPOUTH UX rpaduxu. MaTtepuan coaepkareabHOU
JIMHUY HAIIeJICH Ha Pa3BUTHE YMEHUN U HAaBBIKOB, MO3BOJIAIONIMX BBIPAXKaTh 3aBUCUMOCTHU
MEXIYy BEJIMYMHAMU B Pa3IMYHOU (opMme: aHATUTHUECKOU, rpaduyecKkoil M CIOBECHOM.
Ero usydenue cmocoOCTBYEeT pPa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTU
K 0000IIEHUIO U KOHKPETU3AINH, UCTIOJIb30BAHUIO aHATIOTUH.

ConmepxxarenpHast JnuHUs «Hawama MaTemMaTHUecKoro aHain3a» MO3BOJIAET
CYLIECTBEHHO pACHUIMPUTh KPYr Kak MaTeMaTU4YeCKuX, TaK M TMPHUKIAJAHBIX 3ajad,
JOCTYIHBIX OOyYarouuMcsi, Y KOTOPBIX TOSBISETCS BO3MOXKHOCTh HCCIEAOBATh U
CTpouTh Tpaduku (GYHKIUH, ONMPEAENsATh MX HAWOOJbIIMNE M HAUMEHBIINE 3HAYCHUS,
BBIUUCIIATH TUIOMIAU GUTyp U 0OBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHUS MPOLIECCOB.
ConepkarenbHasi TUHUS OTKPBHIBAET HOBHIE BO3MOXHOCTH TOCTPOCHHS MaTEMaTHYECKHUX
MoOJieJIiel peasbHBIX CHUTyalluil, HaXOXXICHHS HAWIy4IIero peuieHus B MPUKIATHBIX,
B TOM YHCJIE COIMAIbHO-DKOHOMHYECKHX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOr0 aHajdu3a CHOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (opMaabHO-
JOTUYECKOTO0 W KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBJIICHHS 3aKOHOB MaTEMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyyaronumecs y3HatoT
O BBIJAIONINXCS Pe3yJbTaTaX, MOJYyUYEHHBIX B XOJI€ Pa3BUTH MAaTEeMAaTUKH KaK HAyKH, U X
aBTOpax.

ConepxarenpHO-METONMYECKas ~ JIMHUSA  «MHOXecTBa u JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA AJIEMEHTAM TEOPHH MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHbIE MPECTABICHUS
MPOHMU3BIBAIOT BECh KypC UIKOJIBHOM MAaTeMaTHMKM W  TpeajararoT Haubosee
YHHUBEPCAJIbHBIN SI3bIK, O0BEAMHSAIOMNN BCE Pa3/Ieibl MATEMATUKH U €€ MPUIIOKEHUN, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTUUYECKUE NUCLUUIUIMHBI B eiMHOe 1enoe. [loaromy BakHO 1aTh
BO3MOXKHOCTH O0yUaroeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3IK COBPEMEHHOU
MaTEMaTHKHU U UCIIOJIb30BATh €0 I BHIPAKEHUSI CBOMX MBICTICH.

B yuebHOM Kypce «Anrebpa 1 Hayaia MaTeMaTHueCKOro aHalIM3a» MPUCYTCTBYIOT TaKkKe

OCHOBBI MaTEMaTHYECKOTO MOICTTUPOBAHUS, KOTOPBIE TPU3BAHBICPOPMHUPOBATH HABBIKH

IIOCTPOEHHUS MOJIETIEH PEAIbHBIX CUTYALNM, UCCIIEIOBAHUSA 3TUX MOAEIEN



C IMOMOIIBIO ammapata aiareOppl M MaTEeMaTUYeCcKOro aHajlh3a W HHTEpIpeTaluu
MOJIYYEHHBIX PE3yJbTaToOB. Takue 3aaHus BILJIETEHBI B KK/ U3 Pa3/IeNIOB POrPAMMBI,
ITIOCKOJIBKY BECh Marepuall Kypca IIMPOKO HCIIONB3YETCS Uil PELICHUs NPUKIIATHBIX
3amay. [lpum pemeHnn peambHBIX MPAKTUYECKUX 3a7a4 O0Oydaromuecs pa3BUBAIOT
HAOJNIOAATeNIbHOCTh, ~ YMEHHE  HaXOAUTh  3aKOHOMEPHOCTH,  a0OCTparupoBaThCHl,
UCIIOJIB30BaTh AHAJIOTHIO, 00001IaTh M KOHKPETU3UPOBAaTh Npodiemy. JlesaTenbHOCTh
no (OpMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a/Jad OPraHU3YyeTCs B IMPOIECCE
U3YUYEHUS BCEX TEM Kypca «Anredpa U Hayana MaTeMaTHYEeCKOrO aHAIIU3ay.

OO1ee ynCiIO YacoB, pEeKOMEHAOBAHHBIX JIJISl U3Y4YeHHs y4eOHOro Kypca
«AnreOpa ¥ Havajga MaTeMaTHYeCKOro aHaiuszay, — 170 yaco: B 10 kiacce — 68 vacoB
(2 yaca B Henemto), B 11 kmacce -102 yaca (3 yaca B HeJIeIHO).

Conepxanue ooyuenus B 10 kiacce.

Uucna v BIUUCIICHUS.

Paunonansupie uncna. OOBIKHOBEHHBIE M JIECSATHYHbBIE JpOOH, TIPOLEHTHI,
OECKOHEYHbIE MEPUOJUYECKHE TpoOu. ApUpMETHYECKHE OIepaluy C PalHOHAJIbHBIMHU
YHUCJIaMH, TIPeOO0pa30oBaHUsl YHUCIOBBIX BbIpakeHUU. [IpuMeHenune ApoOeil U MpOIEHTOB
JUISl pELICHUS IPUKJIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAcied 3HAHUM U PEAIbHOW KU3HU.

JlelicTBUTENBHBIE ~ 4HWCla.  PanWoHanpHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmMernueckre omnepanud ¢ JIeHCTBUTENbHBIMU  uuciaamu.  [IpuOmmxéHHbIe
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ 1enbiM mokaszateneMm. CranmapTHas ¢opma 3alUCH JIEUCTBUTEIBHOTO
yucia. Hcnonb3oBanue mnoaxonsmed (GopmMbl  3amucHd  IEHCTBUTENBHBIX  YHCET
JUISL PELICHHS TPAKTUYECKUX 3a7a4 U IPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaibHOU cTeneHu. [lefcTBust ¢ apupmMeTHIeCKUMU
KOPHSIMH HaTypaJIbHON CTETICHU.

CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA. TOXKAECTBA U
TOKJIECTBEHHbIE PEOOpPa30BaHUSI.

[IpeobpazoBanre TPUTOHOMETPUUECKUX BbIpaxkeHUl. OCHOBHBIC



TPUTOHOMETPHUECKHE (POPMYIIBIL.

YpaBHeHHE, KOPEHb ypaBHEHUsA. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pewenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPABHEHUU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHenne ypaBHEHHM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4 U 3a4a4
U3 pa3IUYHbIX 001acTel HAYKH U peaibHOM KU3HH.

OyHKIMU U TPaPUKH.

Oyukuus, crnocoOsl 3aganus Gpyunkuuu. ['padux ¢pynkiuu. Bzaumuo obpatHbie
GbyHKIUH.

OO6macth ompeneneHuss 1 MHOXKECTBO 3HaueHuM QyHkumu. Hymm ¢yHKuuu.
[TpomexxyTKkH 3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIE QYHKITUH.

CrenenHast QyHKIUSI C HATypaJIbHbIM U II€JIbIM Moka3areneM. EE cBolicTBau
rpaduk. ColicTBa U rpauK KOPHS N-OM CTENEHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, ONPEJIEICHUE TPUTOHOMETPUUECKUX (PYHKITHI
YUCJIOBOTO apryMEHTa.

Havana maTeMaTn4eckoro aHajansa.

[locnenoBarenbHOCTH, CHMOCOOBI 3afaHusl MochegoBaTelbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATENBHOCTH.

ApudmMernueckass M TeOMETpUYEcKass Mporpeccuu. beckoHeuHo YyObIBaromas
reomerpuyeckas nporpeccus. Cymma OeCKOHEYHO YyOBIBaKOIIEH TI'€OMETPUUYECKOM
nporpeccuu. opMyra CiI0KHBIX MPOLEHTOB. Mcnonb30BaHue IPOTrpECCUn Uil PELICHHUs
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHoOXxecTBa U JIOTHKA.

MHoxecTBO, omnepauvu HajJ MHOXecTBamHM. Jluarpammbl — Oilnepa—BeHHa.
IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara Jyisi ONMACAHUS PEAIBHBIX MPOLIECCOB
U SIBJICHUM, TIPY PELLEHUH 3a7a4 U3 APYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3aTEIbCTBO.

Conepxanue oOydenus B 11 kmacce.



Uucna v BIUUCICHUS.

HarypanpHblie u nensie yncina. [IpusHaku 1eIMMOCTH LENIBIX YUCEL.

Crenensp ¢ paimoHaIbHbIM NOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. /leciTuunble U HaTypaJibHbIE JOrapu(MBbI.

YpaBHEHUS U HEPABEHCTBA.

[IpeoOpazoBanue BbIpaXKEHH, COACPIKAIIUX JOTapUPMBI.

[IpeoOpa3zoBaHne BBIPAKEHHM, COAEpKAIIMX CTENEHU C PALUOHAIBHBIM
[IOKa3aTeNeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHHI. PernieHue NMpuUKIaIHBIX 3a7a4 C MOMOILBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl M1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

IIpruMeHenne ypaBHEHUHM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKU U peaibHOM KU3HH.

@OyHKIUU U rpaduKH.

Oyukuusa. Ilepuoanueckue ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH (YHKUHU.
Maxkcumymbl 1 MUHUMYMBI QyHKIUH. Hanbosnpliee u HauMeHblee 3HaYeHUE (PYHKIHUU
Ha IPOMEXKYTKE.

Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHast u orapudmMudeckas PyHKIIH, X CBOMCTBA U rpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN 11 PEIICHHS YPAaBHEHUN U JIMHEUHBIX CUCTEM.

Hcnons3oBanue  rpadukoB byHKIMH IS HCCJIEIOBAHUSI MPOLIECCOB
Y 3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT MpPH PEIICHHHM 33134 U3 JAPYIHX YYEOHBIX
IIPEAMETOB U PEAJIbHOU JKU3HU.

Havana maTeMarn4eckoro aHaiausa.
HenpepriBable GyHKIMN. MeToI MHTEPBAJIOB JUIsl pEIICHHUS HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpudyeckuid u GU3NUECKUN CMBICI TPOU3BOTHOM.

[Ipou3BoaHbIE 37IEMEHTAPHBIX (PYHKIUNA. DOPMYIIbl HAXOXKACHUS MMPOU3BOJHOM



CYMMBI, IPOU3BEACHUS M YaCTHOTO (yHKITHHA.

[IpumeHnenrne mNPOW3BOAHOM K HCCIENOBAaHHWIO (YHKIMH HA MOHOTOHHOCTH
U dKCcTpeMyMbl. Haxoxnenue HauOonblIero MW HAUMEHBIIETo 3HAYeHUs (QYHKIUU
Ha OTpE3KE.

[IpumeneHre MPON3BOTHON I HAXOXKICHHSI HAWTYUIIIETO PEIICHUS B MPUKIIATHBIX
3ajiayax, Juisi ONpeesieHrs CKOPOCTH TMpoIiecca, 3a1aHHOT0 (popmyIioi wim rpadgukom.

[TepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WuTerpan, ero reoMerpuueckuid M (u3uUecKuid cMbICI. BbluncieHne uHTerpana
o ¢popmyne HeroTona—JIeitonuma.

[Inanupyemble mpeaMETHbIE pe3yJbTaThl OCBOCHHS (eAepalbHOM MpOrpaMMbl  Kypca
«Anre0Opa u Hayaja MaTEMAaTHYECKOTO aHAJIN3a» Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHusl.
[IpeameTHble pe3ynbTaThl 1O OTIACIBHBIM TeMaM ydeOHOTO Kypca
«Anrebpa U Hayana martemaTudeckoro anaiamsa». K konmy 10 kimacca oOyuaromuiics
HAyYUTCS:
Yucna v BEIUYKCTICHUS:

OTIEpUPOBATH MOHATUSMHU: PAIIMOHATLHOE U IEWCTBUTEIBHOE YUCIIO0, OOBIKHOBEHHAS
U JIeCITUYHAS 1pOOb, TPOLICHTHI;

BBITIOJIHATDh apU(PMETUYECKUE ONepalud C PallMOHAIbHBIMU U JIEUCTBUTEIIbHBIMU
YHCIIaMU;

BBITIOJTHATD MPUOIKEHHBIE BBIYUCICHUS, UCTIONB3YS MIpaBuila OKPYTJICHUs, AeNaTh
MPUKUJKY U OLIEHKY pe3yibTaTa BhIUYMCICHUMN;

OTIEpUPOBATh MOHATHUAMHU: CTENEHb C IENBIM IOKa3aTeleM, CTaHaapTHas dopma
3aMMCH  JIEUCTBUTEIBHOTO YHCIA, KOPEHb HATypalbHOM CTENEHH, HCIOJIb30BATh
MOJIXOAIIYI0 (hOpMY 3aIUCH JEHCTBUTEIBHBIX YHCEN JJIS PEHICHUS MPAKTHUYECKHUX 3aad
Y TIPEJICTABIICHUS JJAHHBIX;

ONepUpOBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOIO YIJIA,
UCIIOJIB30BaTh 3allUCh IPOU3BOJBHOTO YIjla 4epe3 OOpaTHble TPUTOHOMETPUYECKUE

GbyHKIHN.

YpaBHEHUS U HEPABEHCTBA:!



OTIePUPOBAThH TMOHATHUSIMHU: TOXKJECTBO, ypaBHEHHUE, HEPaBEHCTBO, LIEJIOe,
palMoHaIbHOE, UPpPAlMOHAIBHOE  YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BBIMIOTHATh  MPEOOPa30BaHMsl TPUTOHOMETPUYECKHX BBIPAXCHHH H  pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBIMOJHATh MpeoOpa3oBaHUsl IENbIX, pPALUOHAIBHBIX W  HPPALUOHATIBHBIX
BBIPAKEHU M peliaTh OCHOBHBIE THUIIBI LENBIX, PALMOHAJIBHBIX U HPPAIMOHATBHBIX
YPaBHEHHUU U HEPABEHCTB;

NPUMEHSTh YPaBHEHHUS W HEPABEHCTBA IS PEIICHUS MaTEMaTUYECKUX 3ajaad
Y 3aJ1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HU;

MOJICIMPOBAaTh PEalbHbIE CUTYAaIlMH Ha SI3bIKE alreOphbl, COCTABIATH BBIPAXKECHUS,
ypaBHEHUS, HEPABEHCTBA I10 YCJIOBHUIO 3aa4M, HCCJIEIOBAaTh TOCTPOCHHBIE MOJIETHU
C MCTIOJIb30BAHMEM allfapara anreopsbl.

OyHKIUYU U TpapuKu:

OTEepUpPOBATh TMOHATHAMH: (YHKIUSA, CHOCOOBI 3aJaHus (QYHKIHH, O0JIaCTh
OTIpEICICHUs] ¥ MHOXECTBO 3HAYCHUN (PYHKIMHU, Tpaduk (yHKIMU, B3AUMHO OOpaTHBIC
byHKIUY;

ONEpUPOBATh MOHATHUAMHU: YETHOCTh W HEYETHOCTh (DYHKUIMU, HYIHU (PYHKIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCTIONB30BaTh rpaduKu QYHKIUH sl pEIICHUs ypaBHEHUH;

CTPOWTh M 4YUTaTh TpapuKd JTUHEHHON (QYHKIUH, KBagpaTUIHOW (YHKIUH,
CTETICHHOH (PYHKIIHH C IEJIBIM ITOKa3aTeleM;

UCIOJIb30BaTh rpapuku GYyHKIUN ISl UCCIEI0BaHUS MPOIECCOB U 3aBUCUMOCTEN
OpU pElIEHUU 3a/ad W3 JPYTUX Yy4eOHBbIX MPEIMETOB U PEATbHOW KU3HH, BBIPAKATh
(dopMynaMu 3aBUCHMOCTH MEXAY BEIMYUHAMM.

Hauayia maTemaTueckoro aHaiausa:

OTIepUPOBATH MOHSTHSIMH: MIOCTIEIOBATENBHOCTD, apudmMerndeckas u
reoMeTpHuUecKas Mporpeccuu;

ONepUpOBaATh MOHATHUSAMU: OECKOHEYHO YOBIBAIOIIAsi T€OMETpUUYECcKasl MpOrpeccus,

cymMma O€CKOHEUHO YObIBaIOLIEH T€OMETPUUECKOM MPOrpeCcCuu;



3a/1aBaTh MOCJIEI0BATEIBHOCTH Pa3INYHBIMU CIIOCO0aMU;
HCIMOJIb30BaTh CBOMCTBA MOCJIEAOBATEIIBHOCTEW U MPOTPECCUM IJISI PEIICHUS

PCAIBHBIX 3aaa4 IIPUKIIAIHOI'O XapaKTepa.

MHoOXecTBa U JIOTUKA:

OIIEPUPOBATH IIOHATUAMU: MHOXKECTBO, OIIEPALIMU HAJlI MHOKECTBAMHU,
UCIIO/Ib30BaTh TECOPETUKO-MHOKECTBEHHBIM anmapar Ui OIMCAaHUs PeabHbIX
MIPOLIECCOB U SIBJICHUM, TP PELIEHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

OIICPpUPOBATH IIOHATUAMU: OIIPCACIICHHUC, TCOPEMA, CICACTBHUC, 1OKA3aTCIbCTBO.

[IpenMeTHbIe pe3yabTaThl MO OTACIBHBIM Te€MaM y4eOHOro Kypca

«Anrebpa u Hauajga MaTeMaTudeckoro ananusa». K koniy 11 kmacca oOyvaromnuiics

HAy4YUTCA:

Yucra v BBIYUCIICHUA

OIICPpUPOBATE IMOHATHUAMHU. HATYPAJIbHOC, LCJIOC YHCIIO, HCIIOJIb30BATH IIPU3HAKHU

ACIIMMOCTH LCJIBbIX YMCCII, PA3JIOKCHUC 4YHUCIIa HaA IHPOCTBIC MHOKXHTCIN JIA PCIICHUSA

3azay;
OTIEPUPOBATH MOHSATUEM: CTETICHB C PaIlMOHATHHBIM TIOKa3aTelIeM;
OTICpUPOBATh TOHSATHUSAMH: JIOTapu(M dHCIA, JECATUYHBIE W HATypaJIbHBIC
Jorapu@mel.

YpaBHEHNS U HEPABEHCTBA:!

IPUMEHATh CBOMCTBAa CTENEHU JUIsl MPEeoOpa3oBaHUsl BBIPAKEHHM, ONEPUPOBATH
NOHATHUAMU: II0KA3aTeIbHOE YPABHEHWE W HEPABEHCTBO, pELIaTb OCHOBHBIEC THIIBI
NIOKa3aTEJIbHbBIX YPABHEHUN U HEPABEHCTB;

BBITMOJIHATH MpeoOpa30BaHUs BhIPAXKEHUM, COIEPIKAIUX JIOTapu(Mbl, OIIEPUPOBATH
HNOHATUSAMHU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO, pELIaThb OCHOBHBIEC THIIbI
JA0rapu(pMUYECKUX YPABHEHHUI U HEPABEHCTB;

HaXOJUTh PELICHUS IIPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONIEpUPOBATH MOHATHUSAMHU: CHUCTEMA JIMHEWHBIX YPAaBHEHUUW U €€ pELICHHUE,
UCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUIS PEIICHUS IPAKTUYECKUX 3a]1a4;

HaXOJWTh PELICHUSA IPOCTEHIINX CUCTEM U COBOKYIIHOCTEM PpPalMOHAIBHBIX

YPaBHEHU U HEPABEHCTB;



MOJICJINPOBATh pEaJbHbIE CUTYALlMH Ha S3bIKE alreOpbl, COCTABISATH BBIPAXKECHMS,
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI 0 YCIOBHUIO 3a/1aud, MCCIEA0BaTh MOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amnmapara anreopsl.

@OyHKIUYU U TpapuKu:

ONEpUPOBATh MOHATUSAMU: NepuoanYecKas (QyHKIUS, POMEKYTKH MOHOTOHHOCTH
(yHKUMH, TOYKH IKCTpeMyMa (PYHKIMHU, HanOOJIbIlIee U HAaUMEHbIlIee 3HaYeHUs1 QyHKLINUU
Ha MPOMEKYTKE, UCIIOJIb30BATh UX JUISl KCCIIEeI0OBaHUS (PYHKIINH, 3aJaHHOU IpauKoM;

OMepupoBaTh  MOHATUSAMHU:  TIpapuKH  TOKa3aTeIbHOM,  JorapupMUyUecKon
U TPUTOHOMETPUYECKUX (YHKIMI, H300pakaTh HX Ha KOOPAMHATHOM IUIOCKOCTU
Y MCIIOJIb30BaTh JUIS PELICHUs YPABHEHUIN U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH TpauKy JIMHEHHBIX YypaBHEHUU
Y WCIIOJIB30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM;

UCIIOJIb30BaTh rpapuKu (YHKIUI UIsl UCCIEeI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN
U3 JAPYTUX YYEOHBIX JUCIUILINH.

Havana maTeMaTndeckoro aHanmsa:

ONepUpOBaTh MOHATHAMU: HENpepbiBHAs (YHKLHMS, MPOU3BOAHAS (PYHKIUH,
MCITOJIb30BATh TEOMETPUYECKUN M PU3NUECKHUIN CMBICI MPOU3BOTHOM JIJIsl pellIeHUs 3a/1ay;

HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKUUN, BBIYUCIATH MPOU3BOAHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA;

UCIOJIb30BaTh MPOU3BOJAHYIO JJISl MCCIEAOBaHUS (YHKIMM HA MOHOTOHHOCTHU
AKCTPEMYMBI, TPUMEHSThH PE3YJIHTATHI UCCIEIOBAHUS K IOCTPOCHUIO IpauKOB;

WCIIOJIB30BaTh IPOU3BOJIHYIO Il HAXOXKJICHWS HAWIY4IlEro PELICHUSB
IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHUYECKHUX, 3a/1a4ax;

ONepUpOBaTh MOHATUAMHU: NEPBOOOPA3HASI U MHTETpaj, MOHUMATh Fr€OMETPUUECKUI
U GU3NYECKUIN CMBICIT UHTErpaa;

HaXOAUTh NEPBOOOpA3HbIE INEMEHTAPHBIX (DYHKLMH, BBIYUCIATH MHTETPAIIIO
dhopmyne Herorona—JleiiOnuia;

pemars NPUKIAIHBIE 3a1a4d, B TOM YHUCIE COLHAIBHO-D)KOHOMUYECKOIOU
($u3NYECKOro XapakTepa, CpeACcTBaMU MAaTEMAaTUYECKOTO aHAIM3a.

20.3. ®enepanbHas pabouas mporpamma yueOHoro Kypca «I'eomerpus».



20.3.1. ITosicHuTENTBHAS 3AIIUCKA.

20.3.1.1. BaxHoCTh y4eOHOTO Kypca T'€OMETPHUH Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHuss  OOyCIJIOBJIEHA MPaKTUYECKON 3HAYUMOCTBIO MeTarnpeaMEeTHBIX
U MIPEIMETHBIX PE3YIHTATOB O0YUEHUSI TEOMETPUU B HAIPABICHUN TUYHOCTHOTO PA3BUTHUS
oOyuvaromuxcs, QopMupoBaHusi (DYHKIIMOHAILHON MaTEMaTUYECKOW T'PaMOTHOCTH,
W3YUCHHS] JPYTUX Y4YeOHBIX AUCHUIUIMH. Pa3zBuTne y o0O0ydaronmuxcs MNpaBUIbHBIX
MPEACTABICHUM O CYU[HOCTH U MPOUCXOXKJICHHUM TEOMETPUUECKUX aOCTpakiHii,
COOTHOIIIEHUH PEATIbHOTO U HJICAIbHOTO, XapaKTepe OTPaKCHHsI MAaTEeMaTHUYEeCKOM HAayKON
SBJICHUW M MPOIECCOB PEaJIbHOTO MHUpPAa, MECTE I€OMETPUU B CUCTEME HAyK U POJIU
MaTEMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM IO3HAHUM U B TIPAKTUKE CIIOCOOCTBYET
(hOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUSI OOYYAIOIMIUXCS, a TAaKXKE€ KAYeCTB MBIILJICHHUSI,
HEOOXOMMBIX JIJIS afjanTallii B COBPEMEHHOM OOIIECTBE.

20.3.1.2. 'eomeTpus ABISETCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oO1iero 00pa3oBaHMs, TaKk Kak 00eCHeYMBaeT BO3MOXKHOCTh M3YUEHMs KakK JAUCHUILIAH
€CTEeCTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK U TYMaHUTaAPHOM.

20.3.1.3. Jloruueckoe MbllIIeHHe, (GopMupyeMoe Ipu H3YYEHUU OO0YUYarOIIUMUCS
MOHATUMHBIX OCHOB F'€OMETPUU U TTOCTPOCHHUH IETTOYKU JIOTUYECKUX YTBEPKICHUM B X0J1€
pelIeHrusT TEOMETPHUYECKHUX 3a7ady, YMEHUE BBIABUTaTh M OMNPOBEPrarb T'MIIOTE3bI
HETOCPEJICTBEHHO UCIIONB3YIOTCS TMPU PEIICHUHM 3aJlad e€CTECTBEHHO-HAy4YHOTO IIMKIIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

20.3.1.4. OpueHTanusi 4eloOBEKa B MPOCTPAHCTBE - YCIOBUE €0 COIMAJIBbHOTO
ObITUs, (opMa OTPAKEHHSI OKPYKAIOUIETO MHUpPA, YCIOBUE YCIEIIHOIO IO3HAHUS W
aKTUBHOTO TMpeoOpa3oBaHus JEeUCTBUTENbHOCTH. OnepupoBaHuE MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIUHSIET pa3Hble BHUAbI YYEOHOM W TPYIOBOM JACSATEIBLHOCTH, SIBISETCS
OMHUM ©3 TPo(EecCHOHATHLHO BAXHBIX KAuyecTB, IMOITOMY akTyaJdbHa 3amgada
dbopMupoBaHUg Yy OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUICHUSI - CYHIECTBEHHOTO KOMIIOHEHTa B TMOJATOTOBKE K IMPAKTUYECKOU
JESTEIHHOCTH 110 MHOTUM HaIPaBJICHUSIM.

20.3.1.5. llenb ocBoeHusi mporpammbl yueOHOro kypca «I'eomerpus» Ha 0a30BOM

ypoBHE 00yueHuUst — 00111e00pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE PA3BUTHE OOYYaIOIIUXCS



gyepe3 oOecreueHrne BO3MOXKHOCTH TPHUOOPETCHHS] M WCTIOIB30BAHUS CHUCTEMATHYCCKUX
r€OMETPUYECKUX 3HAHUM U JEHCTBUM, CHEUU(PUUYHBIX TEOMETPUHM, BO3MOKHOCTH
YCIIEITHOTO MPOJOJDKEHUST  00pa3oBaHMsl MO  CHEHUATBHOCTSM, HE  CBSI3aHHBIM
C IPUKJIIQTHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

20.3.1.6. [IpuopuTeTHRIMU 3a7a4aMu OCBOEHHUS YueOHOTro Kypca «l'eomerpun»
Ha 6a30BoM ypoBHeE B 10—11 kiaccax sBISIFOTCS:

dbopMHUpOBaHUE TPENCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIbTYpbI
Y OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOITUM MUPOM;

dbopMupoBaHUe TPEACTaBICHUS O MHOTOTPAHHMKAaX W Tejlax BpalleHus
KaK O BaXXHEWIIMX MATEMAaTHYECKUX MOJENSIX, IMO3BOJISIIOIIUX OMUCHIBATH U H3Yy4daTh
pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

dbopMHupoBaHUE YMEHUS PAClO3HABATH HA YEPTEKAX, MOJICTISAX M B PEATBHOM MHUPE
MHOTOTPAHHUKH U TeJla BpallleHHUS;

OBJQJICHUE METOJaMU pEIIeHUs 3aJa4 Ha [OCTPOCHUS Ha H300paXKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHHUE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHSTHSMH O MHOTOIPaHHUKAX
U TeJaxX BpallleHUsl U UX OCHOBHBIMU CBOMCTBaMU;

OBJIAJICHUE AQITOPUTMAMH PEIICHUS OCHOBHBIX THUIOB 3a/ay, (HOpPMHUpPOBAHUE
YMEHHSI TPOBOJUTH HECJIOXKHBIE JIOKA3aTENIbHbIE PACCYXKJICHUSI B XOJI€ PpEIICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE UWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEN oOydarouuxcs,
MO3HABaTEIbHOW aKTUBHOCTHU, UCCIEOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS;

dbopmupoBanre QyHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHOM F€OMETPUU: YMEHUE
pacrio3HaBaTh MPOSIBJICHUS T€OMETPUUECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAIBHBIX JKU3HEHHBIX CHUTYalMsIX W TPU W3YYCHUU JPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3ABUCUMOCTEN U 3aKOHOMEPHOCTEH, (OPMYITUPOBATH UX HA A3BIKE T€OMETPUU
M CO3/1aBaTh T€OMETPUYECKUE MOJICNU, IPUMEHSITh OCBOCHHBIH T€OMETPUYECKUM anmapar
JUIsl pEelIeHUs] MNPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBaTh U OLICHUBATH
MIOJTyYEHHBIC PE3YJIbTATHI.

20.3.1.7. OTnuuuTenbHOW OCOOCHHOCTHIO TMPOTPaMMBbI IO TEOMETPHUH SIBISETCS



BKJIFOYEHHE B KypC CTEPEOMETPHUM B Hayajle €ro M3y4deHus 3ajad, peliacMbIX Ha YPOBHE
WHTYUTHUBHOTO TMO3HAHUS, U ONPENeIEHHBIM 00pa3oM OpraHu3oBaHHasi padoTa HaJl HUMH,
YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIILJICHUS,
CTUMYJIMPYET MPOTEKAHUE HWHTYUTUBHBIX MPOLIECCOB, MOTHUBHUPYET K JajbHEUIIEMY
U3YUYEHUIO MIpEeIMETA.

20.3.1.8. I[Ipeaqnourenre oTAAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOyuYeHUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-
NPAKTUYECKON  NeATeNIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEJCTABICHUNA Yy
oOy4Jaronmxcst B Kypce CTEpeOMETpUH MPOBOJUTCS 3a CUET pPEIIeHMs 3a]lay Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B M 3ajjady Ha ONEpPUpPOBAHHE MPOCTPAHCTBEHHBIMH OOpa3ami.
Coznanue oOpasza MPOBOJUTCS C OMOPOM Ha HArJIAIHOCTh, a ONEepUpoBaHUE 00pazoM —
B YCIOBHUSX OTBJEYEHHUS OT HArJsSJHOCTH, MBICIIEHHOIO HW3MEHEHHSI €ro HCXOJHOTO
CoJIep KaHUsl.

20.3.1.9. OcHOBHBIMH COIEPKATEIBHBIMU JTUHUSIMHU Y4eOHOTO Kypca «I'eomerpusi»
B 10-11 «xmaccax saBmsarores:  «MuororpanHuku», «llpsmble H  IUIOCKOCTH
B IMpocTpaHcTBe», «Tema Bpamenus», «BekToppl M KOOpAMHATBI B IPOCTPAHCTBEX.
dopMupoBaHUE JIOTUUECKUX YMEHHI pachpenensieTcss HE TOJIbKO IO COAEp’KaTeIbHbIM
JMHUSIM, HO U IO ToJIaM 00y4YeHUs Ha ypOBHE CpeHEro o01ero o0pa3oBaHusl.

20.3.1.10. Conepxxanue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yibTaTaM OCBOEHHUS NPOrpaMMbl IO TEOMETPUH, PACIPEAENEHHBIM 1O ToJaMm
o0y4eHHUs, CTPYKTYpHPOBAHO TaKuUM 0Opa3oM, YTOOBI OBJIQJIEHUE T€OMETPUUYSCKUMU
MOHATUSIMA M  HAaBBIKAMU  OCYILIECTBISIIOCH IOCJIENOBATEIbHO M IOCTYHATeNbHO,
C COOJIIOJIEHUEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAIUCH
B OOIIyI0 CHCTEMY T'E€OMETPUUYECKHX TMPEJCTaBICHUN O0OyYaroumxcsi, pacuupss
u yrayO0ss e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

20.3.1.11. OGmiee uKciIO 4YacoB, pEKOMEHIOBAHHBIX JJISI U3YUYECHHUST YUeOHOT0 Kypca
«['eomerpusi» - 102 gaca: B 10 xnacce - 68 dacoBé€ (2 yaca B Henemo), B 11 kiacce —
34 yaca (1 yac B Hezemo).

20.3.2. Coneprxannie 00yuenus B 10 kiacce.

20.3.2.1. [IpsaAmbI€ ¥ MIOCKOCTU B MPOCTPAHCTBE.



OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[Tonsitue 00 aKCMOMATUYECKOM IIOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU
Y CIICJICTBUS U3 HUX.

B3zaumMHOe  pacnonoxeHne TNpsAMBIX B IPOCTPAHCTBE:  IMEPECEKAIOLIMECS,
napajulielibHble M CKpeluBaromuecs npsmele. [lapanneabHOCTh NPSAMBIX M INIOCKOCTEH
B IIPOCTPAHCTBE: MapayICIbHbIC IPSMBIE B TPOCTPAHCTBE, NAPAIEIBHOCTD TPEX MPSIMBIX,
MapajuieIbHOCTh MPSIMOM M IUIOCKOCTH. YTJIbl C COHANpaBJIE€HHBIMU CTOPOHAMH, YTOJ
MEXIYy TpsAMBIMH B mOpocTpaHcTBe. [lapamnenbHOCTh IIIOCKOCTEH: TMapalljieibHbIC
IJIOCKOCTH, CBOWCTBA MapajuIeNIbHBIX IUIOCKOCTEeW. lIpocreimmne npocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTH: TETPadp, KyO, MapaieNenume], MIOCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTh MPSAMOM W TUIOCKOCTH: TMEPHEHAUKYJSPHBIE TMPSIMBbIC
B MPOCTPAHCTBE, MpPSIMbIEC MapaJlIeIbHbIE U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEHIUKYJISIPHOCTH TMPSAMOA MU IJIOCKOCTH, TEOpEMa O MPSMOW MEPIECHANKYISIPHOU
IJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YroJ MEXAY MNPSIMON M IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, JUHEHHBIA yrojl AByrpaHHOro yria. [lepneHaukynsp W HaKJIOHHBIE: PACCTOSHHE
OT TOYKM JO IUIOCKOCTHU, PACCTOSHHE OT MPSAMON A0 TJIOCKOCTH, MPOEKIUs (UTYpPHI
Ha IUIOCKOCTh. [lepneHauKynspHOCTh IUIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEePIEHIAUKYIIApax.

20.3.2.2. MHOTOTpaHHHKH.

[loHdaTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHUKA, BBIMYKJIbIE
M HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpu3zma: n-yrosipHas
pu3Ma, TpaHU U OCHOBAHUSI MPU3MBbI, MPsSMas U HAKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAs
MOBEPXHOCTh Mpu3Mbl. [lapanmnenenunen, HOpsSAMOYTOJbHBIA NapajuieNenune] M €ro
cBoiicTBa. [lupamuna: n-yrojgbHas mupamujia, TpaHd W OCHOBAHHME MUPaMUJIbI, OOKOBas
M TIOJIHAsl TOBEPXHOCTh MUPAMHJIbl, MPaBUJIbHAS U yCEYEHHAs MUpPaAMHUA. DJIEMEHTHI
npu3Mbl W nupaMuibl. [IpaBuibHBIE MHOTOTPaHHUKHU: TIOHSATHE  IPABUIBHOTO
MHOT'OTpaHHMKA, MPaBWIbHAS MpU3Ma U MpaBUIIbHAS MUpaMUAa, TPaBUIIbHAS TPEYTOIbHas
nupamMuza W TpaBWIBHBIN  TeTpadnup, KyO. I[lpeacraBienwe o0  TIpaBUIIBHBIX
MHOT'OTPAHHHUKAX: OKTa’Ip, TOAEKA3Ip U uKocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CI/IMMeTpI/IH B IIPOCTPAaHCTBC: CHMMCTpHUA OTHOCHUTCIBHO TOYKH, Hp}IMOfI,



IJIOCKOCTU. JIEMEHThl CHMMETPUM B NHUPaMUIAX, Napajuielienuneaax, MpaBUIbHBIX
MHOT'OTPaHHUKAX.

Brruncnenne »1eMEHTOB MHOTOTPAHHUKOB: péOpa, nuaroHanu, yribl. [lmomanb
OOKOBOIl MOBEPXHOCTH W TOJHOW MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIAAh OCHOBAHHIA,
TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiMOM Tpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH
Y TOBEPXHOCTH MPaBWIBHOW MUpaMUJbI, T€OpeMa O IUIONIaAu YCEYEHHON MUpaMUIbI.
[Tonsarue 06 06béMe. OOBEM TUPaAMUIBI, IIPU3MEI.

[logoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHMS  MEXAY  IJIOMIAIsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

20.3.3. Conepsxanue oOydyenus B 11 kmacce.

20.3.3.1. Tena BpamieHus.

[Hunuaapuyeckas TOBEPXHOCTh, 00Opa3yIoNIUe MIHHAPUIECKON TOBEPXHOCTH, OCh
HUAJTUHIPUYECKOW TMoBepXHOCTU. [lunuHzap: ocHOBaHMST W OOKOBasi TMOBEPXHOCT,
oOpasyroias u 0Ch, IJIOMIAb OOKOBOW 1 MOJIHON TTOBEPXHOCTH.

Konnueckass moOBEpXHOCTh, 0O0pa3ylomue KOHHUYECKOWM TOBEPXHOCTH, OCh
W BEpIIMHA KOHWYECKOW moBepxHOocTU. KOHyc: OCHOBaHME W BepllMHA, 00pa3zyroias
U OCh, TUIOMAAh OOKOBOW W TIOJHON TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yromiue
U BBICOTA, OCHOBaHMS 1 OOKOBAsI TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TMaMeTp, MIolalb NOBEPXHOCTH cepbl. B3anmuoe
pacronoxxenue chepsl B INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cepe, II0maab chephl.

N3obOpaxkenue Ten BpalieHus Ha II0CKocTH. Pa3BEpTka UIMHIpa U KOHYCA.

KoMOuHanuu Ten BpallleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJ10 cdepsl, chepa, BIUcaHHAasT B MHOTOTPAHHUK, WM TEJIO BpaICHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE cBoicTBa O00BEMOB Tenl. Teopema 00 00BEME
OpsIMOYTOJILHOTO TMapajuienenurena u ciuenctsus u3 He€. OO0BEM HUIMHIpa, KOHYcCA.
O06BEM mapa u mwiomaas chepsl.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHMS] MEXAY  IJIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX TEJl.

Ceuenust nunuHapa (MapaJyieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHHUS KOHYycCa

(mapayieTbHOE OCHOBAHMIO M IIPOXOSIIEE Yepe3 BEPIINHY), CCUCHUS I1apa.



20.3.3.2. BexTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE.

BekTop Ha miuockocTM M B mnpocTpaHcTBe. Cl0KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHUCHO. Pa3ioxkeHne BeKTOopa MO TpPEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuino napamnenenunena. Pemenue 3agad, CBSI3aHHBIX C NPUMEHEHUEM
IpaBuJ JCUCTBUM ¢ BeKTOopamu. [IpsMoyrosnpHas cucremMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunater Bektopa. [Ipocrelimne 3amadyn B KOOpAWHATaX. YTOJ MEXAY BEKTOPAMM.
CkansipHoe TpOU3BEACHUE BEKTOPOB. BbluucieHHE  YIJIOB  MEXKIYy  NPSMBIMU
U TUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIA METO/] IIPU PEIICHUH T€OMETPUYECKUX 3aay.

20.3.4. Ilnanupyembie OpeaAMETHBIE Pe3yiabTaThl OCBOEHUS denepanbHoil paboueii
nporpaMMbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE Ha YPOBHE CPEIHErO
oOuiero o0Opa3oBaHUsT OPUEHTUPOBAHBI Ha JOCTHXKEHHE YPOBHS MaTeMaTHYECKOM
I'PaMOTHOCTH, HEOOXOAMMOTO JUJIsl YCIEUIHOTO PELICHHUsS 3aJad B PEaJbHOM XKHU3HU U
CO37IaHU€e YCJIOBHUH IJIsl UX OOIIEKYJIBTYPHOTO PA3BUTHSI.

20.3.4.1. [IpenmeTHbIe pe3yabTaThl 10 OTACIBHBIM TeMaM Y4eOHOro Kypca
«T"'eometpusi». K xoniy 10 kitacca 00yyaromuics HayqIuTCs:

ONEPUPOBATh NOHATUAMM: TOUKA, NPSIMast, IIIOCKOCTB;

MPUMEHITh AKCUOMBI CTEPEOMETPUM U CIEICTBUS M3 HUX IMPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

OTIEPUPOBATh TMOHATHAMU: TAPAUICIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX
U IIJIOCKOCTEH;

KJaccu(UIMPOBATh  B3aUMHOE  PACIOJIOKEHHE  MPSAMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE;

OTepUPOBATh TOHITHSAMU: ABYTPAHHBIM Yroj, TpaHW JBYTPAHHOTO yTia, pedpo
JBYTPAHHOTO YIJIa, JIMHEWHBIA YroJl JABYTPaHHOTO yTiia, rpajycHas Mepa ABYTPAHHOTO
yIia;

ONEPUPOBATh MOHATUAMHU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIMYKIIBINA
MHOT'OTPaHHHK, 3JIEMEHThl MHOTOIPaHHUKA, PABUJIbHBI MHOTOTPaHHUK;

pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IMpamuzaa, MpU3Ma,
PsIMOYTOJIbHBIN MapajuieNenue, Kyo);

KJ'IaCCI/IQ)I/IHI/IpOBaTB MHOTOI'PaHHHUKH, BI>I6I/Ipa$I OCHOBAaHUA OJIA Knaccn(bmcaunu



(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPABUIbHBIC MHOTOTPAHHUKHU, MPSMBbIC
Y HAKJIOHHBIC TTPU3MBI, MTAPaJUICIICITATIC B );

OTIEpUPOBATH MOHATHUAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB;

OOBSCHSATH MPUHITUTIBI IIOCTPOCHUSI CEUYEHUH, UCTIONB3YS METOJ] CIICIIOB;

CTPOUTH CEYCHHS MHOTOTPAHHHKOB METOJIOM CJICJIOB, BBHITIONHATH (BBIHOCHBIC)
TJIOCKUE YEPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemarh 3adadd  Ha HAXOXACHHUE TEOMETPUUYECKMX BEIWYMH 10 oOpasmam
WIA alNTOpPUTMaM, TPUMCHSS W3BECTHHIC AaHATUTHYECKHE METOABl TPH PEHICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKMX 3a7ad Ha BBIYHCICHUE PACCTOSHUA MEXAY JABYMS
TOYKaMHU, OT TOYKU JO MPSAMOU, OT TOYKHU JO TUIOCKOCTH, MEXKIY CKpPEIIMBAIOIIMMUCS
PSIMBIMU;

pemiath 3aJadd  Ha HAXO0XKACHHE TEOMETPUUYECKHX BEIWYMH 10 oOpasiam
WIH alNTOpPUTMaM, TPUMCHSS W3BECTHHIC AaHATUTHUYCCKHE METOABl TIPH PEHICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a/ad Ha BBIYHCICHUE YTIIOB MEXIY CKpPEITUBAIOIIMMHUCS
MPSMBIMH, MKy PSIMOK M TNIOCKOCTBIO, MEXIY TIIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIUMCISITH OO0BEMBI W ITUIOMIANM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa) ¢ TpuUMEHEHHEM (OpMYII, BBIYUCIATH COOTHOIICHHUS MEXKIY TUIOMIAIsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOI'PAaHHUKOB;

OTIEpUPOBATh TMOHATHUSIMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI;

U3BJIEKATH, peoOpa3oBHIBATH U UHTEPIIPETUPOBATH UHPOPMAITHIO
O TIPOCTPAHCTBEHHBIX T'E€OMETPHUYCCKHX (urypax, NpPEICTAaBICHHYIO Ha dYepTekax
U PUCYHKaX;

NPUMEHATh TEOMETpPUYECKHE (aKThl JJIs PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEANOJIATaONINX HECKOJIBKO IIIaroB PEIICHHs, €CIW YCJIOBHS TPUMEHEHHUS 3aJIaHbl
B SIBHOU (hopme;

NPUMEHATh  MPOCTEHINME  TMpOorpaMMHBIE  CpPeACTBA W DJIEKTPOHHO-
KOMMYHUKAITHOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUICCKUX 3a/1aY;

NPUBOJUTH TPUMEPHl MATEMAaTUYCCKUX 3aKOHOMEPHOCTEH B TIPHUPOJE U JKU3HH,

pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;



MIPUMEHSATH MOJYyYECHHbIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATh PEabHbIE CUTYALIHH
U TPUMEHITh HW3YYEHHBIC TMOHATHA B TPOIECCEe TMOHUCKA pEIICHUS MaTeMaTH4YEeCKU
chopMyJIMPOBAHHON MPOOJEMBbI, MOJEIUPOBATh pEAJIbHbIE CHUTYallMM Ha  SA3bIKE
IrE€OMETPUH, HCCIEN0BATh MOCTPOCHHBIE MOJEIHM C HCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN W TeopeM, armapata aireOpbl, peliath MNPaKTUYECKUE 3aJauyd, CBSI3aHHbIC
C HAXO0K/IEHHEM I'€OMETPUUECKUX BEJIUYHUH.

20.3.4.2. IlpenmeTHble pe3ysibTaThl IO OTIEIBHBIM TEMaM Y4YeOHOro Kypca
«I"eometpusi». K konny 11 knacca o0yvaromuiics HayquTCsi:

ONEepUpOBaTh  MOHATHAMM:  LWJIMHAPUYECKAss  MOBEPXHOCTb,  O0Opa3yrolne
HWIMHAPUYECKON TOBEPXHOCTH, UWIMHIP, KOHUYECKas IOBEPXHOCTb, OOpa3yiolue
KOHUYECKON OBEPXHOCTH, KOHYC, C(hepruuecKasi HOBEPXHOCTh;

pacrno3HaBaTh Teja BpalieHus (MUIUHIP, KOHYC, cepa U map);

O0O0BSACHATH CIIOCOOBI MOJIYYEHUS TeJl BpALCHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONI0KEHHE CPEPBI U MIIOCKOCTH;

ONIEPUPOBATh MOHATHSMH: IIAPOBOW CETMEHT, OCHOBaHHE CErMEHTa, BbHICOTA
CEerMeHTa, IapOBOM CJIOM, OCHOBAaHKE IIAPOBOTO CJIOS, BBICOTA MIAPOBOTO CJIOs, IIAPOBOI
CEKTOD;

BBIUUCIISITh 00BbEMBI U IJIOLIAAHN TIOBEPXHOCTEN TEJ BPAIICHUS, TEOMETPUUECKUX TEJ
C MpUMEHeHneM (popmyr;

OTIEpUPOBATh TOHATUSMU: MHOTOTPAHHMK, BIHMCAHHBIM B chepy M ONMUCAHHBIN
okoJ10 cepsl, chepa, BIUCAaHHAS] B MHOTOI'PAaHHUK WJIM TEJIO BpalllEHUSs;

BBIUMCIIATh COOTHOIICHUS MEXIYy IUIOIAIIMUA TIOBEpPXHOCTEH U oO0BEMaMu
IIOJTOOHBIX TENT;

n300pakaTh u3ydaeMble (GUTYpPHI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHUS TEJ BPALLCHUS;

U3BJICKATh, UHTEPHPETUPOBATH U npeoOpa3oBbIBaTh uH(pOpMaUIO
O TPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (uUrypax, MPEJCTABICHHYI0 Ha dYeprexax

U PUCYHKAX;



OTIEpUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJHATh JEHCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHUCJI0, 0OBACHATH, KAKUMU CBOWCTBAMH OHH 00J1a/1a10T;

NPUMEHATH PAaBUIIO MapaUIeenuneaa;

ONEepPUPOBATH MOHATUSIMH: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YTOJ MEXAY BEKTOPAMH,
CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIaHAPHBIE BEKTOPHI;

HaXOJWTh CyMMYy BEKTOpPOB M TPOHM3BEJACHHE BEKTOpa Ha YWCIO, YIroll
MEXIy BEKTOpaMH, CKaJsSIpHOE TMPOU3BEACHHE, PACKIAIbIBATh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJaBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

OPUMEHATh TE€OMETpUYecKue (aKThl A pEHIeHUs CTEPEOMETPUUYECKUX 3ajad,
MPEINONAraloIUX HECKOJBKO IaroB pEIIEHUs, €CIW YCIOBHS TPUMEHEHUS 3aJaHbl
B SIBHOH (popme;

pelate MOpOCTeHIle TeoOMEeTpUYECKUEe 3aJaud Ha TMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTth 3a7a4dl Ha J0Ka3aTelbCTBO MAaTEeMAaTHMYECKUX OTHOIICHWN W HaXOXKICHHE
reOMEeTPUUYECKUX BEJIMYMH [0 00pasliaM WIH alropuTMam, MPUMEHsST U3BECTHbIE METO/IbI
MIPH PEIICHUN CTAaHIAPTHBIX MaTEeMaTHYECKHX 3a71a4;

OPUMEHATh  MPOCTEHIINE  MpOrpaMMHBIE  CpPEeICcTBAa U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEIICHUHN CTEPEOMETPHUECKUX 3a/1a4;

NPUBOJUTH TPUMEPHl MATEMAaTUYECKUX 3aKOHOMEpPHOCTEW B TPHUPOJE U JKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;

NPUMEHSTH MOJTY4YCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEaJIbHBIC CUTYAIHH
U TPUMEHSITh HW3YYCHHBIE TMOHITHS B TMPOIECCE IMOMCKAa PEHICHHs MaTeMaTHYeCKd
cOpMyJIMPOBAHHON MpPOOJIEMBbI, MOJEIMPOBaTh pEaJbHbIE CHUTyalldd Ha  S3bIKE
TE€OMETPHUH, HWCCIEN0BaTh MOCTPOSCHHBIE MOJETH C WCIOIh30BAaHHEM T€OMETPUIECCKUX
MOHSATUA U TEOpeM, ammapaTta anreOpbl, pemiarb MPaKTUYECKHE 3a/Jayd, CBsI3aHHBIC
C HaXO0XKJIEHUEM I'€OMETPUUECKUX BEJTUYMH.

20.4. ®enepanbHas paboyas mnporpaMma ydyeOHOro Kypca «BeposTHOCTB



U CTATUCTHUKAY.

20.4.1. ITosicHuTenbHAS 3aMKCKA.

20.4.1.1. YueOHsbIil Kypc «BeposSTHOCTh U CTAaTUCTHUKA» 0a30BOTO YPOBHS SBIISETCS
MPOJIOKEHUEM U Pa3BUTUEM OJHOMMEHHOTO YU4eOHOTO Kypca 0a30BOTO YPOBHSI OCHOBHOM
IIKOJIBI.  YYeOHBIH Kypc TpeAaHa3HadeH Juis (GOpMHUpPOBAHUA Yy OOYYarOIIUXCS
CTaTUCTUYECKON  KyJbTypbl W TIOHMUMaHHUSI POJU TEOPUU  BEPOSTHOCTEH  Kak
MaTEMaTUYeCKOT0 HWHCTPYMEHTA Jisi W3YyYCHHs] CIIYyYaWHBIX COOBITHI, BEIUYHH U
npoueccoB. [Ipu n3yuennn yuye6HOro Kypca o0oramarTcs MpeACcTaBIeHHs] 00ydaronmuxcs
0 MeToAaxX HMCCJIEAOBaHUS M3MEHYMBOIO MUpPA, Pa3BUBAETCS MOHUMAHUE 3HAYMMOCTH U
OOITHOCTH MAaTEMAaTUYECKUX METOJIOB MMO3HAHMS KaK HEOTHEMIIEMOM YacTH COBPEMEHHOTO
€CTEeCTBEHHO-HAYYHOT'O MUPOBO33PCHHUSI.

20.4.1.2. Conepkanrie ydyeOHOrO Kypca HaMpaBICHO Ha 3aKpeIyIeHWE 3HaHWM,
MOJIYYEHHBIX NPHU M3YyUYECHUU Kypca OCHOBHOMW IIKOJIBI U HAa Pa3BUTHE MPEACTABICHUMN O
CIIydyallHbIX BEJIMYMHAX M B3aUMOCBSI3SIX MEXAY HUMHU Ha BaKHBIX MPUMEpax, CHOXKEThI
KOTOPBIX MOYEPITHYTHI U3 OKpYXKaromero mMupa. B pesynbprate y 00y4aromuxcsi TOJKHO
chopMHpOBaTbCI  MpEJCTaBIEHWE O Haumbojiee  yHOTPEOUTENbHBIX U OOIIUX
MaTeMaTUYECKUX MOJIENAX, WCIOJAb3YEeMbIX [IJIi OMNUCAHUSL AHTPOMOMETPUUYECKUX
U jaeMorpadMyecKUX BEJIMYMH, IOTPEUIHOCTEH B Pa3IMYHOTO pPOJa H3MEPEHUSX,
JUTUTEIBHOCTH 0€30TKa3HOM paboThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX
SBJICHUU U IIPOIIECCOB B OOIIIECTBE.

20.4.1.3. B coOTBETCTBMM C yKa3aHHBIMHM ICISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT, W CTAaTUCTUKA» CpEIHEW IIKOJbI Ha 0a30BOM YPOBHE BBIICIICHBI
CJICAYIOIINE OCHOBHBIE CoJiepKaTeabHble TUHUM: «CilydaliHble COOBITUSI U BEPOSTHOCTIY,
«CiyyaliHbple BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID.

20.4.1.4. BaxHyro yacTh y4eOHOro Kypca 3aHMMAeT U3Y4YEHHUE T'E€OMETPUUYECKOTO
U OMHOMHUAJILHOTO PACHPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJOTaMH —
MOKa3aTEIbHBIM U HOPMaJIbHBIM PacIpeIeICHUSIMHU.

20.4.1.5. Conepxanue nuHun «CiaydallHble COOBITUS W BEPOSTHOCTH» CIY)KHT
OCHOBOM 11 (pOpMHUpPOBaHUS TPEJACTABICHUN O paclpeeseHUud BEPOATHOCTEH MEXIy

3HAa4YCHUAMMU CJ'Iy‘IElfIHBIX BCJIMYMWH, a TAKXKC 2OTa JIMHUA HGO6XOI[I/IMa Kak 0aza



JUTST M3YYCHHsS] 3aKOHA OONBIMX Yuced — (PYHIAMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO
B MpUpOJie M OOIIECTBE M HMEIIIEr0 MareMaTthyeckyro dopmanuzaiuio. CaM 3aKkoH
OONBIIMX YHMCEN TMpeajiaraeTcss B O3HAKOMUTEIbHOM (GopMEe C MHUHUMAJIbHBIM
HCITOJIb30BAaHUEM MaTEMaTUYECKOro (popmanu3ma.

20.4.1.6. TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYaHBIMU  BEJIMYMHAMH,
AKIICHTUPYIOT BHUMAaHUE O0yYarOUIMXCs HA OMUCAHUU U U3YUYCHHUM CIyYalHBIX SIBJICHUU
C MOMOIIBIO HEMPEPhIBHBIX (PyHKIMI. OCHOBHOE BHUMAHUE yAENAETCA MOKA3aTeIbHOMY
U HOPMaJbHOMY DACIpPENECIECHUSAM, NpPU HSTOM IMPEANOJIAracTcsa O3HAKOMHTEIBHOE
u3ydeHue MaTepuaia 6e3 JoKa3aTelbCTB MPUMEHIEMbIX (DaKTOB.

20.4.1.7. Ob1iee ynClIO 4acoB, pEeKOMEHAOBAHHBIX IJIsl U3Y4YEHHs] y4eOHOro Kypca
«BepositTHOoCTh M cTaTtucTHKa» - 68 vacoB: B 10 kinacce - 34 uvaca (1 wac B Henemo),
B 11 ximacce - 34 gaca (1 yac B Heziem0).

20.4.2. Conepxanue o0ydyenus B 10 kacce.

[IpeacraBnenre JaHHBIX C MOMOIIbIO Tabnui u  auarpamm. CpenHee
apuMeTHIeCKOe, MeInaHa, HauOoJbIllee U HAUMEHBIIIEEe 3HAYEHUS, pa3Max, JUCTICPCHS
U CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX HA0OOPOB.

CnyyaliHble SKCIEPUMEHTHI (OMBITHI) W CiIy4alHbIE COOBITHA. DJEMEHTAapHbIC
coObITUs  (Mcxonbl). BeposaTHOoCcTh  caydaiHOTO  COOBITHSA.  Biam30cTh  9acTOTHI
U BEpPOSTHOCTU COObITUH. CiydailHble OIBITHI C PAaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMU
coObITUSIMU. BeposATHOCTH COOBITUH B OMNbITaX C PAaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU
COOBITUSIMHU.

Onepanuu  HajJ COOBITUSIMU: TIEpeceueHue, OObEIUHEHHE, NPOTHUBOIOJIOKHBIE
coObITHs. JJnarpammsl Ditniepa. Dopmyiia claoKeHUs BEPOSITHOCTEM.

VYcioBHass  BEpPOSTHOCTb. YMHOMKEHUE BEpPOSTHOCTEW. JlepeBO  CilydyalHOro
skcriepuMenTa. @opmyJia MoTHOM BeposiTHOCTH. HezaBucumbie COOBITHS.

KomOunaroproe mpaBuino ymHOxkeHUs. IlepectanoBku u (aktopuan. Ywucio
coueranuil. TpeyronpHuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciyyaliHbIl ONBIT (MCHBITaHHME), ycnex M Heyjaadya. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUM A0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX

vcnbpIiTaHui bepryum.



Crnydaiinas BennuuHa. Pacnipenenenue BeposatHocTel. /luarpaMmma pacnpeneneHusl.
[Tpumepsl pacnpeeneHuii, B TOM YUCIIE, TEOMETPUIECKOE U ONHOMHAIIBHOE.

20.4.3. Conepxanue oOydenus B 11 kacce.

UucnoBele XapaKTEpPUCTHUKU CIYyYalHBIX BEJIWYUH: MAaTeMaTHYECKOE OXXHUIAaHUE,
IUCIIEpCHs W CTaHZApTHOE OTKJIOHEHWE. [IpuMepbl NpPUMEHEHUS MaTeMaTHYECKOTrO
OKHJIaHUs, B TOM YHCJIE B 337]a4aX U3 NOBCEAHEBHOM XU3HU. MaTeMaTuuecKoe OXUAaHUe
OuHapHOW cCiy4ailHOM BelIWYWMHBI. MareMaTnueckoe OXXHIaHHE€ CYMMBI CIyYaiHBIX
BeNMYMH. MaTeMaTuyeckoe OKUJaHUue U JUCIEPCHS] TE€OMETPUUECKOr0 U OMHOMUAIBLHOTO
pacnpeeseHu.

3aK0oH OOJIBIIMX YUCET U €r0 poJib B HayKe, mpupoje u obmiectBe. BriOopounbIii
METO/]I UCCJIEIOBAaHUI.

IIprmepbl  HENMpEepBIBHBIX  CIy4YaMHbIX BedudunH. [loHATME O  IIIOTHOCTH
pacripefieneHus. 3aJayd, MPUBOIAIINE K HOPMaJIbHOMY pacnpeneneHuto. Ilonarue
O HOPMaJIbHOM paclpe/ieICHUN.

20.4.4. TlpenmeTHBIC PE3yNbTaThl OCBOCHHUS ydeOHOTO Kypca «BeposaTrHocTs u
CTaTUCTHKa» Ha 0a30BOM YypOBHE Ha YpOBHE cCpelHero o0miero oOpa3oBaHUs
OpPUEHTUPOBAaHbI Ha JOCTUKEHUE YPOBHS MAaT€MaTUYECKOW IPaMOTHOCTH, HEOOXOAMMOTO
JUI YCTIEUTHOTO PELIeHUs 3a7ad U MpoOsieM B peajbHOU KM3HU U CO3/IaHUE YCIIOBHM 1is
UX OOIIEKYJIbTYPHOIO Pa3BUTHS.

20.4.4.1. IlpenmeTtHble pe3ynbTaThl IO OTACIBHBIM TeMaM Y4YeOHOro Kypca
«BeposarHocTh u ctatuctuka». K konny 10 kinacca oOy4arouiuiicss Hay4YuTcs:

YUTATh U CTPOUTH TAOJIUIIBI U JUATPAMMBI;

ONEepUpPOBaTh TMOHATUSAMU: CpelHee apudmeTnyeckoe, MeauaHa, HauOOJbIIEE,
HaMMEHbIIIee 3HaYeHUe, pa3Max MacCUBa YUCIIOBBIX JAHHBIX;

OIEpUPOBATh MOHATUAMM: CIyYalHbII SKCIIEPUMEHT (OIIBIT) U CIy4ailHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIy4alHOTrO OIbITA, HAXOJUTh
BEPOSITHOCTH B OMNbBITaX C PABHOBO3MOXKHBIMU CIIyYallHBIMH COOBITUSIMH, HaXOIUTh
Y CPaBHUBATH BEPOSITHOCTU COOBITUN B M3YUEHHBIX CITyYalHBIX YKCIIEPUMEHTAX;

HaxXoJUTh W (HOPMYJIUPOBATH COOBITHS: TepeceueHne W OOBEIUHEHUE JTaHHBIX

CO6BITPII>1, CO6BITI/IG, ITPOTUBOIIOJIOKHOC JaHHOMY CO6BITI/IIO, I1I0JIb30BATLCA AUuarpaMmmMmamMmmn



Diinepa u GOpPMyYIION CIIOKEHHS BEPOATHOCTEHN TIPH PEIICHUH 3a/1a4;

ONEpUPOBATh TMOHATHSAMHU: YCIOBHAs BEpPOSITHOCTb, HE3aBUCHUMBbIE COOBITHS,
HaXOJUTb BEPOATHOCTU C IIOMOINBK IIPaBWIA YMHOXEHHs, C IIOMOLIBIO JepeBa
CIIy4alHOTO OIIBITA;

OPUMEHATh KOMOWHATOPHOE TPAaBUIO YMHOXXEHHUS MpU pEIICHUH 3a/ay;

OIEpUPOBaTh NOHATUSMU: HCIIBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEpUs
UCIIBITaHUH, yCIEX W HeyJada, HaXOJUTh BEPOSITHOCTU COOBITHIl B CEpUU HE3ABHUCHMBIX
UCTBITAaHUI 10 MEPBOT0 yCIieXa, HaXOJUTh BEPOSITHOCTU COOBITUN B CEPUM HCHBITAHUN
bepnymu;

ONEpUpOBaTh MOHATHIMH: CIydaiiHas BEJIMYWHA, PACIpPEACIICHHE BEPOSITHOCTEW,
JuarpaMMa pacipeieseHusl.

20.4.4.2. IlpenmeTHble pe3yJbTaThl IO OTAEIBHBIM TEMaM Yy4eOHOro Kypca
«BeposarnocTs u cratuctrkay. K konity 11 kimacca oOy4daronuiicss Hay4uTCs:

CpaBHMBATh BEPOSATHOCTH 3HAYECHUM CIIyYalHOW BEJIWYWHBI [0 PACHPEACIICHUIO
WJIM C TIOMOIIBIO AUarpamm;

OMepUpOBaTh MOHATUEM MaTEMaTHYECKOTO OXXHIAHWS, MPUBOJUTH IMPUMEPHI,
KaK TPUMEHAETCS MaTEeMaTU4YeCKOe OXUAAHUE CIy4YalHOM BEJIWYUHBI HAXOJUTh
MaTeMaTHYECKOe OKUJAHUE IO JTAHHOMY PacIpeelICHUIO;

UMETh TMpPEACTaBICHUE O 3aKOHE OOJBIIUX YHUCEN,

UMETh NPEJICTABIEHNE O HOPMAJIIBHOM PACTIPEACICHUH.

21. @enepasbHass  padouyass  mporpaMmmMa 1m0  Y4eOHOMY  NpeaMeTy
«MartemaTuka» (yriy01éHHbIH yPOBEHB).

21.3. ®enepanbHas pabouasi mporpaMma o ydeOHOMY TpenMery «MareMaTukay
(yryOnénsblii ypoBeHb) (mpeameTHas obnacth «MaTtemaTuka U uHQopMaTuka») (nanee
COOTBETCTBEHHO — MPOTrpaMMa MO MaTeMaTHUKE, MATEMATHKA) BKJIKOYAET MOSICHUTEIbHYIO
3aIlUCKY, COJEp)KaHWE OOY4YEHMs], IUIAHHPYEMBbIE PE3YyJIbTaTbl OCBOEHMSI IPOrpaMMBbl IO
MaTeMaTHKe.

21.4. lloscHuTenbHasl 3amucKa OTpaXkaeT oOIMe [eNd W 3aJa4d  U3y4YeHUs
MaTE€MaTUKH, XapaKTEPUCTUKY TCUXOJOTHYECKUX MPEANOChUIOK K €€ HU3yYeHHIO

00y4YaroIMUMUCs, MECTO B CTPYKTYpe y4EOHOr0 IJIaHa, a TAaKKe MOAXOJbI K 0TOOpPY



COJIep KaHMsl, K ONPECIICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYPE TEMAaTHUYECKOTO
TJTAaHUPOBAHMSI.

21.5. Conepxxanue oOy4YeHHUsS paACKpPbIBACT COJACP)KATEIbHBIC JUHUU, KOTOpPHIC
MpeIaraloTcs sl 0053aTeTbHOTO M3YUYEHHS B KaXKIIOM KJIAacCe HAa YPOBHE CPEIHETO
oO1ero oOpazoBaHusI.

21.6. ILtanupyeMble pe3ysIbTaTbl OCBOCHUS MPOrPAMMBbI [0 MATEMATUKE BKIIFOYAIOT
JUYHOCTHBIE, METamlpeIMETHbIE pEe3yJbTaThl 3a BECh MEpHUoj] OOyYECHHsS Ha YpPOBHE
cpenHero oOiero oOpa3oBaHMs, a TakXKe TMPEIMETHbIE JOCTHKEHHUS O0ydarolerocs
3a KaXJIblil ro 00y4YeHus.

21.7. llosicHuTenbHAs 3aIMKCKA.

21.7.1. IlporpaMMa mo MaTeMaTUKe YTiyOJIEHHOTO YpOBHS ISl OOydYaroluxcs Ha
YpOBHE cpemHero obmero obpazoBanus pazpadorana Ha ocHoBe DI'OC COO c yuérom
COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHMWI, MPEAbSIBISEMbIX K  MaTEMaTUYECKOMY
o0pa30BaHHIO, W TPAAMUIMI pOCCHIICKOro oOpa3oBaHus. Peamusanus nporpammsl 1O
MaTeMaTHUKe O0ECIeYMBAET OBJIAJICHUE KIFOUEBBIMH KOMIETEHIIMSIMHU, COCTABIISIOIIMMHU
OCHOBY IS  CaMOpPa3BHTHsI W  HENPEPBHIBHOIO  00pa3oBaHUs,  IICJIOCTHOCTH
OOIIEKYIHTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHUS JTMIHOCTH O0yJAFOIIIHXCA.

21.7.2. B mporpammMe mo MaTreMaTHKe Y4YTeHbl uUJeu U mnojoxkenus «Kouuenuuu
pa3BUTHA MaTeMaThuueckoro oopazoBanus B Poccuiickoit denepanumny. Matematuueckoe
oOpa3oBaHHEe [OJDKHO pemiaTh 3a7ady oOecleueHHs] HEoOXOIUMOIo CTpaHe dYHciia
oOydJaroImuxcs, MaTreMaThdeckas IOATrOTOBKAa KOTOPBIX Obl1a OBl JIOCTAaTOYHA JUIS
MPOJIOJDKEHNST O00pa30BaHMs IO PA3TUYHBIM HANPABJICHUSAM, BKJIOYas MPENOJgaBaHUE
MaTEeMaTUKH, MaTeMaTHYEeCKHWE HCCIeAoBaHus, padoTy B cdepe HUHOOPMAIMOHHBIX
TEXHOJIOTHHA M JPYTHUX, a TAKKe 00ECIeUeHUs IS KaXKI0T0 00yJaroIIerocss BO3MOKHOCTH
JOCTIDKCHHUSI MaTeMaTHYeCKOW TIMOJATOTOBKHM B COOTBETCTBUM C HEOOXOAWMBIM €MY
ypoBHeM. Ha pelieHue 3Tux 3aiad HallelieHa MporpamMma 1o MaTeMaThke yriyOaéHHOTO
YPOBH3I.

21.7.3. HeobxoaumopcTh MaTEMaTHYECKOM MOATOTOBKUA O00YCIIOBIIEHA 00YCIOBICHO
pPOCTOM 4YHClIa CHCHHAIBHOCTEH, CBS3aHHBIX C HEMOCPEJICTBCHHBIM IPUMEHEHHUEM

MaTCMaTHUKH (B C(pepe 9KOHOMMKH, 6H3HCCC, TCXHOJIOTNYCCKHUX 06nacmx, I'YMaHUTApPHBIX



chepax). KommuectBo oOydaromuecs, JUisi KOTOPBIX MaTeMaTHKa CTaHOBUTCA
byngamenToM  oOpa3oBaHUf, IUTAHUPYIOIIMX ~ 3aHUMAThCSl ~ TBOPUYECKOW U
MCCJIEeI0BATENHCKONW paboTOM B 00J1aCTH MaTEMAaTUKH, HHPOPMATUKH, PU3UKHU, IKOHOMHUKHU
U B JIPYTUX OO0JACTSIX, YBETUYUBAETCSA, B TOM YHCJIE C YYETOM OOYyYalOIUXCS, KOMY
MaTeMaTHKa HyXHa JJIs UCIIOJIb30BaHUs B Npodeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO
C HEH.

21.7.4. TlpuknaaHas 3Ha4UMOCTh MAaTEMATUKH O0YCIIOBJIEHA TEM, UTO €€ IPEIMETOM
ABJISIOTCS (PyHIAMEHTAJIbHbIE CTPYKTYpPbl HAIIETO MHpA: MPOCTpPaHCTBEHHBbIE (POPMBI U
KOJIMYECTBEHHBIE ~ OTHOIICHUS, (DYHKIMOHAJIbHBIE 3aBUCUMOCTH W  KaTEropuu
HEOMNpPEAENIEHHOCTH, OT NPOCTEHIINX, YCBAaWMBAa€MbIX B HEMOCPEACTBEHHOM OIBITE,
70 JTOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX MJI Pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKHUX
unei. be3 KOHKpETHhIX MaTEMaTHYECKUX 3HAHUW 3aTPYJHEHO MOHWMAaHUE MPUHIIUIIOB
YCTPOMCTBA M HCIIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUSATHE U HHTEpIIpETaIus
pa3HOOOpa3HOW  COLMAIIBHOM,  3KOHOMHUYECKOW,  TOJUTUYECKOH  HMH(POpMALINH,
Manod(pdexkTuBHAa TOBCENHEBHAS NPAKTUYECKas JesATeIbHOCTh. Bo MHOrmx cdepax
podecCHOHaNBbHON NeATEeIbHOCTH TPEOYIOTCS YMEHHS BBITIOJHSITH PAcu€Thl, COCTABISATh
QITOPUTMBI, TPUMEHITH  (DOPMyJbl, TMPOBOJUTH  TEOMETPUUYECKUE  H3MEPEHUS
U TIOCTPOCHMSI, YUTaTh, 00padaThIBaTh, UHTEPIIPETUPOBATH U MPECTABIATH HHHOPMAIIIIO
B BHUjE TabJuIl, [uarpaMM U rpadukoB, TOHUMATh BEPOSITHOCTHBIM XapakTep CIydalHbIX
COOBITHIA.

21.7.5. OqHoBpeMeHHO ¢  pacmupeHueM cep TPUMEHEHUS  MaTeMaTUKU
B COBPEMEHHOM o0O0I1ecTBe BCE 00Jie€ BaXKHBIM CTAHOBHUTCSI MaTE€MaTUYECKUW CTHIb
MBIIUICHUS, TPOSIBISIONIMIICS B ONpPEAENIEHHBIX YMCTBEHHBIX HaBblkax. B mporuecce
W3YUYCHHUs] MaTeMaTUKM B apceHaJl MNpUEMOB U METOJOB MBIIUICHUS 4YeJIoBeKa
€CTECTBEHHBIM  00pa3oM  BKJIOYAIOTCA  MHAYKUUS W JeAyKuus, 00oOuIeHue
W KOHKpeTHU3alusi, aHajiu3 U CHHTe3, Kiaccudukamus U  CHCTeMaTu3aius,
abcTparupoBanue U aHaiorus. OObEKThl MaTeMaTHYECKUX YMO3AKIIOUeHUH, MpaBUiia UX
KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHW3M JIOTHYECKUX MOCTPOSHUN, CIOCOOCTBYIOT
BbIPa0OTKE yMeHUs (popMyIHpoBaTh, 00OCHOBBIBATH U I0KA3bIBATh CYKJIECHUS, TEM CaMbIM

GbopMUPYIOT JOTUYECKUN CTWUIIb MBIIUICHUS. Beayias ponb NpUHAIJICKUT MaTEeMaTUKE



B (OpMUpOBaHUU AITOPUTMHUYECKON KOMIIOHEHTBI MBIIUICHHS M BOCHUTAHUU yMEHUI
JAecTBOBaTh MO  3aJaHHBIM  QJITOpUTMaM, COBEpIICHCTBOBATh  HW3BECTHBIC
U KOHCTPYHMpOBaTh HOBBIE. B mporecce pelieHus 3aad — OCHOBBI JJisi OpraHu3aluu
y4eOHOI NesTeIbHOCTH Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUECKas M MPUKIIAAHAS
CTOPOHBI MBIIJICHUSI.

21.7.6. O0yueHue maremaTHKe Ja€T BO3MOXKHOCTb pa3BUBATh Yy OOydYaroOIIMXCA
TOUHYIO, PpAalMOHANBHYI0O M HMHPOPMATHBHYIO pedb, yMEHHE OTOHpaTh Haubosee
HNOJIXOMSIINE SA3BIKOBBIE, CHMBOJMYECKHE, TIpadUyecKue CpejacTBa MJis BbIPAKEHUS
CYKJIEHUI U HATJIJHOTO UX MPEACTaBICHUS.

21.7.7. HeobXxonuMbIM ~ KOMIIOHEHTOM  OOMIeH KyJbTypsl B  COBPEMEHHOM
TOJIKOBAaHUU SABIIAETCSA 00Ilee 3HAKOMCTBO C METOAAMM IMO3HAHUS JEUCTBUTEIBHOCTH,
NPEACTABICHUE O TMpEeAMEeTe W METOAE MAaTEeMaTUKH, €ro OTJIWYUSAX OT METOJ0B
€CTECTBEHHbIX M TyMAaHMTapHBIX HayK, 00 OCOOEHHOCTAX TNPUMEHEHHUs] MaTeMaTUKU
JUIA peUIeHWs HAy4yHbIX M NpPUKJIAIHBIX 3a7ad. TakuM o0pa3oM, MaTeMaTh4ecKoe
o0Opa3oBaHHE BHOCUT CBOH BKJIaJ B (POpMHPOBaHKE OOLIEH KyJIbTYphl UETOBEKA.

21.7.8. U3yueHue MareMaTHKd CIOCOOCTBYET ACTETHYECKOMY BOCIUTAHUIO
YeJioBeKa, IMOHMMAHMIO KpacoTbl M M3AIIECTBA MAaTEMAaTHYECKUX PaCCYKICHUH,
BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CHMMETPHH.

21.7.9. llpuoputetHpiMu  TieasiMu  oOyueHus wMarematuke B 10-11  kmaccax
Ha yri1yO0Ja€HHOM YPOBHE MPOAOKAIOT OCTABATHCS:

(opMupoBaHUE IIEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHH (YMCIIO, BEJIMYMHA,
reoMeTpuyeckas (urypa, nepeMeHHasi, BEposiTHOCTb, (DYHKIIMS, IPOU3BOAHAS, UHTETPA),
00eCreunBaIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa3oBaHus
oOyyJarommxcs;

no/BeIcHHEe OOy4YaromMXcsd Ha JOCTYIHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MaTUKU U OKPYXKAlOIIero MHUpa, MOHUMAHUI0 MAaTeMAaTUKH KakK 4acTu
o011el KyJIbTyphl YEJIOBEUYECTBA;

pa3BUTHE WHTEIUIEKTYaJbHbIX M TBOPYECKHUX CIIOCOOHOCTEN oOydarouuxcs,
II0O3HABATEJIbHOM AKTUBHOCTH, HCCIENOBATEIBCKUX YMEHUW, KPUTUYHOCTU MBIIUICHUS,

HHTEPCCA K UBYUCHHUIO MATCMATHUKHU,



dopmupoBanre GyHKIUOHATHPHOM MAaTeMaTHUYECKOW TPAaMOTHOCTH: yMEHUS
pacrio3HaBaThb MaTEMAaTHYECKHME  AaCHEKThl B PEANbHBIX IKU3HEHHBIX CHUTYaIUsAX
U TpU U3YYEHUH JAPYTUX  Yy4eOHBIX TMPEAMETOB, TMPOSIBICHUS  3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE MATEMATHKA U CO3/1aBaTh
MaTeMaTUYECKHE MOJENH, NPUMEHATbh OCBOCHHBIM  MaTeMaTUYECKHl  ammapar
JUISL pEelIeHUsT MNPAKTUKO-OPUEHTUPOBAHHBIX 3ajady, WHTEPIPETUPOBATH U OILICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

21.7.10. OCHOBHBIMU JUHUSAMM COJEpXKaHUs Kypca mateMarnku B 10—11 kiaccax
yraoyONEHHOTO  YpOBHS  ABISIOTCSA:  «Uwmcma W BBIYHMCICHUSY, «Anrebpar»
(«AnreOpanyeckue  BbIpaOKEHUS», «YpaBHEHHUS U  HepaBeHCTBa»), «Hauana
MaTeMaTH4YeCKoro aHanuza», «l'eomerpus» («I'eoMmeTpuueckue GUTYphl U UX CBOMCTBaY,
«3MepeHne reoMeTpuuecKuX BEJIMUUHY), « BEpOsITHOCTh U CTaTUCTUKA». J[aHHBIE TUHUU
pa3BUBAIOTCS MapajlIeNIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO
HE HE3aBUCHMO OJIHA OT APYTOW, a B TECHOM KOHTAaKTe€ W B3auMojencTtBuu. Kpome sroro,
uX OOBEAMHSET JIOTMYECKas COCTaBISAIONIAs, TPAJAUIMOHHO TMPHUCYIIAasi MaTeMaTHKE
W TPOHM3BIBAIONIASE BCE MaTeMaTHYECKHE KypCchl U  COJlepXKaTejbHbIe JIMHUU.
ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMEHHE ONEPUPOBATH TMOHSTHUSIMH:
ONpENENICHNE, aKCUOMa, TEOpema, CIIEICTBUE, CBOMICTBO, NPH3HAK, J10KAa3aTeJIbCTBO,
paBHOCWIIbHBIE (DOPMYIIUPOBKH, YMEHUE (HOPMYJIMPOBATH 0OPATHOE W MPOTHUBOIOJI0KHOE
YTBEPKIEHUE, TMPUBOJUTH TMPUMEPbl M  KOHTPIOPUMEPHI, HCIOJIb30BaTh METO
MaTeMaTUYECKOW HHAYKIIMH, MPOBOJUTH JO0KA3aTEJIbHBIE PACCYXKIEHUS MPU PElICHUU
3a/1a4, OLEHUBATh JJOTHUECKYIO MPABUILHOCTh PACCYKJACHUN» OTHOCUTCSI KO BCEM Kypcawm,
a (opmupoBaHHE JOTMYECKUX YMEHHH pacmpelnensieTcss IO BCeM rojaam oOy4YeHHs
Ha ypPOBHE CPEAHETO 00111eT0 00pa30BaHUs.

21.7.11. B cootBerctBun ¢ ®PI'OC COO wmaremaTuka SBISIETCS 00S3aTEIbHBIM
MpeMeTOM Ha JaHHOM YypoBHE oOpaszoBaHus. Hacrosiel mporpamMmoi mo MareMaTHKe
MpeaycMaTpuBaeTCs H3ydeHHe ydeOHoro mpemmera «MaTemaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «AlredOpa W Hadajla MaTeMaTH4ecKoro aHanmzay, «['eomerpus»,
«BeposiTHOCTh M cTaTUCTUKA». DOPMUPOBAHUE JIOTMYECKUX YMEHHH OCYIIECTBISETCS

Ha MPOTSHKEHUHM BCeX JIeT OOy4YeHHs Ha ypOBHE cpenHero oOmiero oOpa3oBaHUS,



a 3JIEMEHTHI JIOTUKU BKJIIOUAIOTCS B COJIEP)KaHUE BCEX HA3BaHHBIX BBIIIE KYPCOB.

21.7.12. Ob1iee 9uCiIO 4acoB, PEKOMEHJIOBAHHBIX JUIsl WM3yYECHUS MATEMAaTUKU -
544 4aca: B 10 knacce - 272 yaca (8 yacoB B Hefento), B 11 kmacce - 272 yaca (8 yacoB
B HEJICIIO).

21.8. [InaHupyeMble pe3yiabTaTbl OCBOEHUS MPOTPAMMBbI 10 MATEMAaTUKE Ha YPOBHE
cpeaHero oomero oopa3oBaHuUs.

21.8.1. B pesynbrare wu3y4yeHHs] MaTeMaTHKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuatomerocss OyayT cGOpPMHUPOBAHBI CIEAYIOIMIUE JTUYHOCTHBIC
pE3yNbTaThI:

1) rpaxxgaHCKOTrO BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3UIUM OOYYAIOIIErocsi Kak aKTHUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIEeCTBa, MPEICTABICHUE O MaTEMaTHYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUM, MPOLEAYP TPakIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHUE B3aUMOJICUCTBOBATH C COIMAJIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIIUSIMU U HA3HAYCHHUEM;

2) NaTpUOTHUYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCHUHCKOM  TpakIaHCKOW  WIACHTUYHOCTH,  YBa)KEHUS
K TOpOLLJIOMY U HACTOSIIEMY POCCUHUCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE
K JOCTHMXKECHUSIM POCCUHWCKHX MAaTEMaTMKOB M POCCUUCKOW MaTEMaTUYECKOW IIKOJIBI,
MCIIOJIb30BaHUE ATUX JIOCTHXKEHHUM B IPYTUMX HayKaX, TEXHOJIOTUSIX, c(pepax SKOHOMHUKHU;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEM POCCHICKOro Hapojaa, chOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUSA, JTUYECKOTO TOBEJCHUS, CBS3aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTIDKCHHM HAyKH U JIEATEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMYUBOIO OYyIIEro;

4) 5CTEeTUYECKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHONIEHWE K MHUpPY, BKJIIOYasl OCTETHKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, peLIeHUH, pacCyk JACHHUHN, BOCIPUUMUYUBOCTH
K MaTEMaTUYECKUM aCleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTh yYMEHHUS TMPUMEHATh MATEeMATHYECKHUE 3HAHWS B WHTEpecax
3I0POBOT0 U 0€30IacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO
(3mopoBo€ THMTaHHWE, COAJTaHCUPOBAHHBIM PEXUM 3aHATUW UM OTIbIXa, peEryJspHas
dbu3ndeckass aKTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHHWE TPH 3aHATHIX CIOPTUBHO-
0370POBUTEIBHOM NEATEIbHOCTBIO;

6) TpyA0BOTO BOCITUTAHUS:

TOTOBHOCTh K  TPyAy, OCO3HAaHWE IICHHOCTH  TPYIOJdOOUs,  HWHTEpEC
K pa3iMuHbIM cepaM mpodeccCuOHATBHON AESTENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON
1 e€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiuieil mpodeccuu
U peain30BbIBAaTh COOCTBEHHBIC J>KW3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh
K MaTeMaTH4eCKOMY OOpa3oBaHUIO U CaMOOOpPa30BAHUIO Ha MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU NMPAKTUYECKUX 3a7a4 MAaTeMaTUYECKOU
HAIPaBJICHHOCTH;

7) SKOJIOTHYECKOTO BOCIUTAHMUS:

chOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIMSHUS COIUATHHO-
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIBHOM Cpelbl, OCO3HAHUE
00aJbHOrO  XapakTepa »HKOJOTUYECKUX TMpoOJieM, OpHUEHTAlMsl Ha MNPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHus 3a7ady B 00JIaCTU OKPY’KAIoIIEeH Cpepbl,
IJITAHUPOBAHUE TOCTYNKOB W OIEHKH WX BO3MOXKHBIX TOCJEACTBUN JIJII OKPYKaIOIIEH
Cpebl;

8) 1IEHHOCTHU HAYyYHOTO TTO3HAHUS:

chOpMHPOBAHHOCTE MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOW NPAKTUKW, MOHUMAaHHE MAaTeMaTUYeCKOW HayKu
Kak cQepbl YeIOBEUECKON MAEesTEIbHOCTH, JTaloB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHUSL IUBUJIM3AIMM, OBJIAQJCHHE S3BIKOM MaTeMaTHKU W MaTeMaTU4YeCKON
KyJbTYypOM Kak CpEICTBOM TIO3HAHUSI MHpPA, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO
1 UCCIIEIOBATENbCKYIO JEATENbHOCTh MHANBUYAIbHO U B TPYIIIIE.

21.8.2. B pe3ynbTaTe U3y4Y€HUs MaTEMAaTUKH HA YPOBHE CpEIHEro OOIIEro
oOpa3oBanus y oOyyaromerocs OyayT chopMUpOBaHbI MMO3HABATEIbHbBIE YHUBEPCATbHbIE

y4ueOHbIE IeUCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbBIE YUEOHbIE NEHCTBUA,



PEryJISTUBHBIE YHUBEPCAJIbHbIE YUEOHbIE ICHCTBUS, COBMECTHAS I€ATEIBHOCTD.
21.8.2.1. Y oOyuaromerocs Oyayr chOpMHUpPOBaHBI CIIEAyIOMKE  Oa30BBIC
JIOTUYECKHE JEHCTBUS KaK 4acTh II03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUI:

BBUSIBIISITH U XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKM  MAaTeMaTHYECKUX
OOBEKTOB, MOHITHM, OTHOIIEHUH MEXIy HOHATUAMH, (OPMYJIHPOBATH ONpPEACICHUS
MOHATUHM, YyCTaHABIMBAaTh CYLIECTBEHHbIM MPU3HAK  KJaccU(UKAlMU, OCHOBAHUS
171 00001IEeHUS M CpaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIHN3a;

BOCIIPUHUMAaTh, (POPMYJIMPOBATh U MPEOOPA30BHIBATH CYKJIEHUS: YTBEPAUTEIbHbBIC
Y OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M UM IMPOTHUBOPEUUS
B (axkTax, JaHHBIX, HAOJIONEHUSAX W  YTBEPXKIEHUSX, MpeularaTb KpUTEPUU
JUIS BBISIBJICHHS] 3aKOHOMEPHOCTEN Y POTUBOPEUM;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHHH, YMO3aKIIFOUEHU 110 aHAJIOT U H;

IPOBOJUTH CAaMOCTOSATENIbHO J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKJIECHUN
(mpsiMple MW OT MPOTHBHOIO), BBICTpaUBaThb AapryMEHTALUIO, NPUBOIAUTH MPUMEPHI
U KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BbIOMpaTh Croco0 perieHus y4eOHOH 3afaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOIANIMM C Yy4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPHUEB).

21.8.2.2. Y obyuatomerocs OyayT chOpMHpPOBAHBI  ClEeAyrolue 0a30BbIC
UCCIIEIOBATENbCKUE JEHCTBUSl KAaK 4YacTh I103HABATEIbHBIX YHHUBEPCAIBbHBIX Y4YEOHBIX
JIEUCTBUU:

UCIOJb30BaTh BONPOCHl KaK MCCIENAOBATENbCKUN HHCTPYMEHT TO3HAHMS,
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLIUE NPOTHUBOPEUYUE, MPOOJEMY, YCTaHaBIIUBAThH
HCKOMOE€ U JIaHHO€, (HOPMUPOBATH THUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIUI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE
M0 YCTAHOBJIEHHIO OCOOEHHOCTEl MaTeMaTU4YeCKOro OOBEKTa, SBICHHS, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSMHU, TPOLIECCaMHU;

CaMOCTOSITeNIbHO (popMynupoBaTh 000OIIEHUSI U BBIBOABI MO pe3yjibTaTaM



NpOBEAEHHOTO HAOIIOACHHS, HCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTH MOJIYyUYEHHBIX
pE3yIbTaTOB, BHIBOJIOB U 000OIIECHHUI;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpollecca, a TaKkKe BBIIBUTaTh
IPEINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

21.8.2.3. Y oOyuatomierocst 0yayT chopMHUpOBaHbI CIEIyIONME yMEHUsI paboTaTh
¢ nHpOopMaIMe KaK 4YacTh MO3HABATEIHHBIX YHUBEPCAIBHBIX YUCOHBIX ICUCTBHIA:

BBISIBIIATH JNe(UIUTH HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOIPOC
U JIJIS1 peICHHS 3a/1a4H;

BbIOMpaTh WH(OPMALMIO W3 HCTOYHUKOB PA3NMMYHBIX THIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH WHGOPMAIMIO PA3NTMYHBIX BUIOB U (opm
NPEICTaBICHNUS,

CTPYKTYypUpOBaTh HH(MOPMALIMIO, TMPEACTABIATh €€ B Pa3lIu4YHBIX (popmax,
WLTIOCTPUPOBATH TPaPUIECKH;

OILICHMBATh HANEKHOCTh HHQPOPMAIIMH IO CAMOCTOSTENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

21.8.2.4. Y oOyuaromierocst 0yayT copMUpOBaHbBI CIEAYIONIUE YMEHHUS OOIICHUS
KaK 9aCTh KOMMYHHKATUBHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:

BOCIIPUHUMATh U (POPMYyJIHpPOBATH CYXKICHUS B COOTBETCTBHU C YCIOBUSMU
U 1AM OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOY pEIIeHUs 3a/ladyi, KOMMEHTUPOBATh
TIOJTyYEHHBINA Pe3yJIbTaT;

B XO0J€ OOCYXJECHHS 3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXTaeMOH TEMBI,
mpoOJIeMBbl, pelIaeMoil 3a/layu, BBICKA3bIBaTh WJIEW, HAIlCJICHHBIC HAa TOWCK pEIICHUS,
COMOCTABJIATh CBOM CYXIEHHS C CYXICHUSMH JPYIHX YYaCTHUKOB JIHAJIOTa,
OOHapyXHUBaTh Pa3IMYMe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme ¢popmynupoBath
pa3HOTIIacusi, CBOM BO3PAXKEHUS;

NPEICTABISATh PE3yJbTaThl pPEIICHUS 3a/ladyd, DSKCIEPUMEHTa, WCCIICOBAHMUS,
MPOEKTa, CAMOCTOSATEILHO BHIOUPATh (hOPMAT BHICTYIUICHUS C yYETOM 3a7a4 Mpe3eHTAIlUU
¥ 0COOCHHOCTEH ayIUTOPUH.

21.8.2.5. Y oOyuatomerocs OyayT chOpPMUPOBAHBI  CICAYIOMIHE  yMEHHUS



CaMOOpraHW3allMid KaK 4YacThb PETyJIATUBHBIX YHHUBEPCAJIbHBIX YYEOHBIX JIEWCTBUU:

COCTABJISITH IJIaH, aJITOPUTM PELICHMS 3a/1a4, BBIOUPATh CIIOCO0 peleHUs
C YU4€TOM HMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

21.8.2.6. Y oOyuaromerocs OyayT chOpMHUpPOBAaHBI  CIEAYIONIME  YMEHUs
CaMOKOHTPOJISI KaK YaCTh PETYJISTUBHBIX YHUBEPCAIBHBIX YUYCOHBIX TCUCTBHI:

BJIa/IETh HABBIKAMHU II03HABATEIHHOW peQIIeKCMH KaK OCO3HAHHUS COBEPIIAaEeMbIX
JNCHUCTBUA U  MBICTUTENBHBIX IMPOILIECCOB, HX pE3yJbTaTOB, BIAAECTh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3ysibTara pEelIeHUs MaTeMaTU4YeCcCKON
3a/1auu;

NpeIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh IPH PpEIICHUH 3aJ[auH,
BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAHHBIX,
HaWJCHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSAM, OOBSICHATH MNPUUYUHBI
JOCTUKEHHSI UJIM HEJOCTHXKEHUS PE3YJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIBITY.

21.8.2.7. Y oOyuaromerocss OynyT cQoOpMHpOBaHBI  CIEIYIOIIME  YMEHUS
COBMECTHOM J1€ATEIILHOCTH:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUyaIbHOU pabOThI
IpU pelIeHUH Y4eOHBIX 3a]a4, IPUHUMATD 11€JIhb COBMECTHOM A€ATEIbHOCTH, TUIAaHUPOBATh
OpraHu3allil0 COBMECTHOM paloThl, pachpeneisTh BHUIBI padOT, JI0roBapUBaThCH,
00CyX/1aTh MPOLIECC U PE3YNbTAT PadOThI, 0000IIATh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OcyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIE), BHIIIOJHATH CBOIO YacTh PabOThl M KOOPAUHUPOBATH CBOU
JCHUCTBUSA C JPYTUMHU UYJIEHAMU KOMAaHbl, OLIEHUBATh Ka4e€CTBO CBOETO BKJaJa B OOILIUM
NPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBUS.

21.8.3. [IpeameTHble pe3ynbTaThl OCBOCHHS (eaepanbHON pabdouell Mporpammbl
0 MaTeMaTUKe MPEACTABICHbl IO TojJaM OOy4YeHUs B paMKax OTIECIbHBIX KypCOB
B COOTBETCTBYIOIIMX pazfeinax Hacrosuei [IlporpaMmel.

21.9. ®enepanpHas pabodas nporpamMma ydeOHOro kypca «Aunredpa W Hadalia



MaTeMaTUYECKOr0 aHAIIU3ay.

21.9.1. IlosicHuTeNbHAS 3aMKCKA.

21.9.1.1. YueOHbIlt Kypc «Anredpa U Hadajga MaTeMaTUYECKOTO aHAIN3a» SBIISIETCS
OIHUM U3 HamOoJiee 3HAYUMBIX B MPOTrpaMMme CTaplied IIKOJbI, MOCKOJbKY, C OJHOU
CTOpPOHBI, OH 00eCIeYnBaeT MHCTPYMEHTAJIbHYIO 0a3y i U3Y4YEHHUS] BCEX €CTECTBEHHO-
HAay4YHBIX KYpCOB, a C JpPYroil CTOpPOHBI, (OPMUPYET JOTHYECKOE U a0CTpaKTHOE
MBIIIJICHHE OOYYalOMIMXCSd Ha YPOBHE, HEOOXOAMMOM ISl OCBOCHHUS WH(MOPMATHKH,
OOIIECTBO3HAHHUS, UICTOPUH, CIIOBECHOCTH U APYTHX JTUCHUIUIMH. B pamkax nqaHHOTO Kypca
oOyyaromuecsi OBJAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HayKd, KOTopas
dhopMyIHpyeT CBOU JIOCTHKEHUS B MaTeMaTHIEeCKOH (hopme.

21.9.1.2. YueOHbIit Kypc anreOpbl U Hayal MaTeMaTUYECKOTO aHaJIU3a 3aKJIa/IbIBacT
OCHOBY ISl YCHEITIHOTO OBJIAJICHUS 3aKOHaMH (U3WKH, XUMHUHU, OUOJIOTHH, TIOHMMaHUS
OCHOBHBIX TEHJCHIIMM pa3BUTUS OSKOHOMUKH M OOIIECTBEHHOM JKHM3HHU, IO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO
WCIIOJIB30BaTh WX IS JaidbHEHIero oOpa3oBaHus U B MOBCEAHEBHOM Xu3HU. B TO xe
BpeMsl OBJIQJICHHE AOCTPAKTHBIMU M JIOTUYECKU CTPOTUMHU KOHCTPYKIUSIMHU anreOpbl U
MaTeMaTUYECKOr0 aHajlu3a Pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH
UCTUHHOCTb, JOKa3blBaTh YTBEPKICHHUS C T[OMOILIBI0 HWHAYKIMM U PACCYKIATh
JIEAYKTUBHO, WCIOJIb30BaTh OOOOIIEHWEe U KOHKPETH3allMio, aOCTparupoBaHUE W
aHAJIOTHIO0, (POPMHUPYET KPEAaTUBHOE M KPUTHUECKOE MBITIICHHUE.

21.9.1.3. B xoae usyueHus y4eOHOTO Kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO
aHanu3a» oOyyaroluecsi TMOJy4aroT HOBBIM OMNBIT pELICHUs] TMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO  MOCTPOEHUSI MAaTEMAaTHYECKHUX MOJENEH pealbHbIX CHUTYyallHid,
WHTEpIIpETAllUM TIOJIYUYCHHBIX PEIICHUM, 3HAKOMSTCS C MpPUMEpaMH MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE U UCKYCCTBE, C BBIIAIOUIMMUCST MATEMAaTHUYECKUMHU
OTKPBITUSIMH U UX aBTOPAMHU.

21.9.1.4. YueOHbIil Kypc 001aaeT 3HAYUTEIbHBIM BOCIIUTATEILHBIM MOTEHITUATIOM,
KOTOPBIN peanu3yeTrcs Kak uepe3 yueOHbI MaTtepua, CriocoOCTBYOMMA (HOpMUPOBAHUIO
HAy4YHOT'O0 MUPOBO33pPEHUS, TaK U 4Yepe3 crenupuKky yueOHON AesTelIbHOCTH, TpeOytouiei

HpOI[OH)I(HTeHBHOI)'I KOHOCHTPAOWH BHUMAHUA, CAMOCTOATCIIbHOCTH, dKKYPAaTHOCTHU



¥ OTBETCTBEHHOCTH 3a IMOJTYyYCHHBIN pe3yJIbTarT.

21.9.1.5. B ocHoBe metomuku oOydeHHs anreOpe M HavyallaM MaTEeMaTHYECKOTO
aHaJIK3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00YYEHUS.

21.9.1.6. B cTpykType yueOHOTO Kypca «Airedpa ¥ Hayajga MaTEMaTHYECKOIO
aHaNIKM3a» BBIJCIICHBI CIEIYIOUIUE COJIepKaTelbHO-MeToinueckue JnuHuu: «Yucna
W BBIYHUCICHHs», «DyHKIMU W Tpadukm», «YpaBHCHHS W HepaBeHCTBa», «Hadama
MaTEeMaTUYECKOro aHaim3ay, «MHOXKECTBAa U JIOTHKAa». Bce OCHOBHBIE COMEpKATEIHHO-
METOJIMYECKHE JIMHUU M3y4YaloTCs HAa TMPOTSHKEHMHM JBYX JET OOydYeHusi Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSS Apyr Apyra W IOCTENEHHO
HACHIIAICh HOBBIMH TeMaMu W paszfenamu. J[aHHBIA Kypc SBISE€TCS HMHTETPATUBHBIM,
MTOCKOJIBKY OOBEIMHSET B ceOe coaepKaHWe HECKOJbKMX MAaTeMAaTHYCCKUX JHUCIIHTLINH,
TaKMX Kak anredpa, TPUTOHOMETPHS, MATEeMAaTHYECKUN aHalu3, TEOpPUS MHOMKECTB,
MaTeMaruyeckas Jioruka u apyrue. [lo mepe Toro kak oOyuaromiuecss OBIIAJEBAIOT BCE
0ojiee MIMPOKUM MATEMATHUYSCKUM armapaToM, y HUX IOCIEAOBATEIBHO (GOPMHUPYETCS
U COBEPIIEHCTBYETCS YMEHHE CTPOWTh MATEMAaTHUYECKYH) MOJIEIh pEeaJbHOM CHUTYyaIluH,
MPUMEHSTh 3HaHUS, MOJIYYEHHbIC MPU M3YUYEHUU Kypca, JJIs PElIeHUs CaMOCTOSITEIbHO
chopMyIHpOBaHHON MaTEMaTUUECKOH 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

21.9.1.6.1. ConepxarenbHO-MeTOAUYECKasT JuUHUS «Yucaa U BBIYMCICHUS
3aBepmaeT (GOPMHPOBAHWE HABBIKOB HCITONB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE
ObUIO HavyaTO Ha ypPOBHE OCHOBHOTrO 001ero oopasosanus. Ha ypoBHe cpeanero obuiero
oOpa3zoBaHusi 0c000€ BHHMaHHUE YyJensieTcs (OPMUPOBAHUIO HABBHIKOB pallMOHAIBHBIX
BBIYHCIICHUM, BKJIIOYAIONIUX B ce0s HCIONIB30BAHUE PA3IMYHBIX (DOpPM 3amuicu 4mcia,
yMEHUE JieTlaTh TPUKHUAKY, BBIOJHATh MTPUOIMKEHHBIE BBIYUCICHUS, OIICHUBATH
YHUCJIOBBIE BBIp@KCHHUS, paboTaTh € MaTEeMaTHYCCKUMH KOHCTAaHTaMH. 3HAKOMBIE
OOyJaroIMMCsi MHOXKECTBA HATYPAJIbHBIX, IETBIX, PAMOHATIBHBIX U JCUCTBUTEIIBHBIX
YHCeJl JOTMOJTHSAIOTCS MHOXKECTBOM KOMILJIEKCHBIX YHCeNl. B KaXI0M M3 3TUX MHOXKECTB
paccMaTpHUBAIOTCS CBOWMCTBEHHBIE €My CHEIU(GUYSCKHE 3aJaddl W OIepaludu: JeJICHUe
HaIleJI0, ONEPUPOBAHHE OCTaTKaMHM Ha MHOXECTBE IICJIBIX YHCEN, OCOOBbIe CBOMCTBA
palMOHAIIBHBIX W HUPPALMOHAJBHBIX 4YHUCEN, apu(pMETHUYECKHUe Omepaluu, a Takke

H3BJICUCHUC KOPHA HaTypaHBHOﬁ CTCIICHU HA MHOXKCCTBC KOMIIJICKCHBIX YHCCII. Bnarozxapﬂ



MOCJEAOBATEILHOMY  PACUIMPEHUIO Kpyra HCIOJIb3YEMBbIX UHCEI UM 3HAKOMCTBY
C BO3MOXXHOCTAMHM HX TNPUMEHEHHS MJIs pEIICHUs pa3IuyHBIX 3a71ad (QopMUpYeTCs
MPEJCTaBICHUE O €AMHCTBE MATEMAaTHUKU KaK HayKd U €€ POJu B MOCTPOCHUHU MOJeJeH
pEaNbHOTO MHPA, IHUPOKO UCTIOIB3YIOTCS 0000IIeHNE U KOHKPETHU3AITHSI.

21.9.1.6.2. JIunusa «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCS HA MPOTKEHUU BCETO
oOy4eHus B CTaplIlei 1IKoJe, MOCKOJIbKY B Kaxa0oM pazzaene [IporpaMmmel peycMOTpeHO
pEelIeHre COOTBETCTBYIOIIMX 3ajady. B  pesynprare oOydaromuecs OBJIaJCBAIOT
pa3sTUYHBIMA METOJAMHU PCIICHUS PAIlMOHAIBHBIX, WPPAMOHATILHBIX, IOKA3aTeIbHBIX,
JorapuMUYECKNX U TPUTOHOMETPUYCCKUX YPaBHCHU, HEPABEHCTB U CHCTEM, a TaKKe
3a/lay, cojaepXkalmmx mapaMmerpbl. [lomydeHHbIE yMEHUS IIUPOKO HCHOJB3YIOTCS MPHU
uccie0BaHuK (PYHKIMI C TOMOIIBbIO MPOU3BOJAHON, MPU PEUICHUU MPUKIAAHBIX 3a7a4 U
3aJlad Ha HaXOXXJCHHE HAMOOIBIIMX WM HAUMEHBINTUX 3HaueHuW QyHkuu. JlanHas
cojJiepKaTesibHas JIMHUS BKIIOYAaeT B ceOsi Takke (OpMUPOBAHWE YMEHHUH BBITIOIHATH
pacuétel 1O (opmynaMm, mpeoOpa3oBaHUS PAIMOHAIBHBIX, HWPPANUOHATBHBIX U
TPUTOHOMETPUUECKUX BBIPAKECHUM, a TakKe BBIPAKEHUM, COJepKallluX CTENeHH U
norapudmbl.  braromaps UM3ydeHUIO — anreOpanueckoro  marepuaia  IPOUCXOIUT
JaJbHEWIIee Pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIMUICHHS 00YyYaromuxcs,
bopMHpYIOTCS  HABBIKM  JCAYKTHBHBIX  pacCyXJ€HHH, pabOThl C CHMBOJBHBIMU
dbopmaMu, NpenCcTaBICHUS 3aKOHOMEPHOCTEM UM 3aBUCUMOCTE B BHUJE PABEHCTB H
HepaBeHCTB. AunreOpa mnpesiaraetT 3(QGEeKTUBHbIE HWHCTPYMEHTBHI JUISL  PEIICHUS
MPAaKTUYECKUX U E€CTECTBEHHO-HAYUYHBIX 3aJad, HarjsaJHO JAEMOHCTPUPYET CBOHU
BO3MO>XHOCTH KaK SI3bIKa HAYKHU.

21.9.1.6.3. ConepxxarenbHo-MeTOquYecKass JUHUSA «DyHKIMH U TpadUKu» TECHO
neperieTaeTess ¢ JAPYrUMU JIMHUSIMU Kypca, IOCKOJIBKY B KaKOM-TO CMBbICTE 3adaéT
IIOCJIEA0BATENBHOCTD M3Y4YEHHs Marepuana. M3ydeHue CTeNneHHOHM, IOKa3aTelbHOM,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX (YHKIHMI, HX CBOMCTB U TpaduKoB,
UCIIOJb30BaHUE (PYHKIMM JJIs pelieHusl 3adad U3 JAPYruX Yy4eOHBIX MPEIMETOB
U peabHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIICHHUEM
ypaBHEeHUN U HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE ynemnsiercs (POpMUPOBAHUIO

YMCHHA BbIpAKaTb Cl)OpMy.TIaMI/I 3aBUCUMOCTHU MCIKAY PA3JIMYHBIMU BCIIMYMHAMU,



UCCIIEIOBaTh MOJyuYeHHbIE (QYHKIUH, CTPOUTh ux rpaduxu. Matepuan dToi
COJIEpKATENIbHOW JIMHUM HAlEJeH Ha pPa3BUTHE YMEHUI M HAaBBIKOB, MO3BOJISIOIINX
BBIPAKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHM B Pa3IMYHON (opMme: aHAIUTUYECKOH,
rpadudeckoil u cioBecHo. Ero m3ydeHue crocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO
MBIILJIEHHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AIMH, UCTIOIb30BAHUIO AHAJIOT .

21.9.1.6.4. ConepxarenbHas JsuHusg «Havama  maTeMaTHYeCKOro  aHAIA3a»
MO3BOJISIET CYUIECTBEHHO PACHIMPUTh KPYr KaKk MaTEeMaTUYECKUX, TaK U MPHUKIATIHBIX
3a/lay, JIOCTYMHBIX OOYy4YalomMUMCs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpauky CIOXKHBIX (DYHKLUMM, ONpenensiTh UX HauOOJIbIIME W HAaUMEHbLIME 3HAYECHUS,
BBIUUCIIATH TUIOMIAU (UTyp U 0OBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHUS MPOLIECCOB.
Jannast copepxaTenbHasi JIMHUSL OTKPHIBAET HOBBIE BO3MOXHOCTH  TOCTPOCHHS
MaTEMaTUYECKUX MOJENEeH pealbHbIX CHUTYalHid, MO3BOJIIET HAXOAUTh HaWIydllee
pelieHre B NPUKIAJHbIX, B TOM YUCJIE COLUMAIBHO-P)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO
C OCHOBaMHM MATEMaTHYECKOr0 aHaliu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO,
(GOpMaNbHO-JIOTHYECKOTO W KPEaTHBHOTO  MBINIUICHUS, (OPMHUPOBAHUIO  yMEHUH
pacrio3HaBaTh IMPOSIBIICHWS 3aKOHOB MAaTEMAaTHKA B HAayKe, TEXHHKE U MCKYCCTBE.
OOyuaromyecs y3HaKOT O BBLAAIOUIMXCS PE3ysbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTEeMaTHUKH KaK HayKu, U 00 UX aBTOpax.

21.9.1.6.5. ConepxkarenbHo-MeTONNYECKass JuHUAS «MHOXecTBa M JIOTHKa»
BKJIIOYAET B ce0sl 3JIEMEHTHI TEOPUU MHOKECTB M MaTEMaTHUECKOH JIOTHUKU. TeopeTHKo-
MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTUKU
U OpeniaraloT HauOosiee yHUBEPCAIbHBIA S3bIK, OOBEIUHSIOIIMA BCE  pa3zelibl
MaTeMaTUKH U €€ MPUJIOKEHUW, OHU CBSI3bIBAIOT pPa3HbIE MATEMATUUYECKUE THUCIUILUINHBI
U UX NPUIOKEHUs B eauHoe 1enoe. [loaromy BaKHO AaTh BO3MOXKHOCTh 00yYaroleMycs
MOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHKU U UCIIOJIb30BaTh
€ro JJIs BBIPAKEHUSI CBOMX MbICIIECH. J[pyruM Ba)KHBIM TPU3HAKOM MAaTEMATUKU KaK HAyKd
clelyeT TMpU3HATh CBOMCTBEHHYIO €W CTPOrocTb OOOCHOBAaHMI U  CJIEJOBaHUE
ONpEeNeNEHHBIM IpaBUIaM IIOCTPOEHUS JI0KA3aTENbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEMaTUYeCKOM  JIOTUKM  CHOCOOCTBYET  pPa3BUTHIO  JIOTHUECKOTO  MBIIUJICHUS

O6yanOHII/IXCSI, MMO3BOJICT UM CTPOUTH CBOM PACCYKACHHUSA HAa OCHOBC JIOTUYCCKUX



npaBui, GOPMUPYET HABBIKA KPUTUUECKOTO MBIIIIJICHUS.

21.9.1.7. B yudeOHOM Kypce «AireOpa W Hadajla MaTeMaTHUYECKOTO aHaJIh3a»
MIPUCYTCTBYIOT ~OCHOBBI ~MaTEMAaTUYECKOTO MOJEIUPOBAHUSA, KOTOPBIE TMPHU3BAHBI
crocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJIEIEH pealbHbIX CHUTYaIHi,
WCCJICIOBAHMSI JTUX MOJIENIEd C TIOMOIIBIO0 ammapata aiaredpbl U MaTeMaTHYECKOTO
aHaJu3a, UHTEPIPETAIMU TOJIYYEHHBIX PE3yIbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXK bl
u3 pasnaenioB [IporpamMmbl, MOCKOJIBKY BECh MaTepHan Kypca IIUPOKO HMCHOJb3YETCS AJIs
pelmieHrs NOpUKIaAHBIX 3amady. llpu  pelieHun peanbHbIX MPAKTUYECKUX — 3a1a4
oOyyaromuecsi pa3BUBAIOT HAOIIOJIATENIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCIOIL30BaTh aHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh MPOOIIEMY.
JlesTrenbHOCTh 10 (GOPMUPOBAHUIO HABBIKOB PEILICHUS MPUKIIAJIHBIX 3a7a4 OpPraHu3yeTCs B
MIPOIIECCE U3YUEHHUS BCEX TEM Kypca «Ayredpa 1 Hauajla MaTeMaTUYECKOTO aHATU3ay.

23.7.1.10. O611ee yucio 4acoB, peKOMEHJAOBAHHBIX JIJISl U3YUYEHHs] Y4EOHOro Kypca
«AnreOpa W Hayayia MaTeMaTHYeCcKoro aHanmza» - 272 4vaca: B 10 xmacce - 136 wacos
(4 yaca B Henento), B 11 kiacce - 136 yacoB (4 yaca B HEZIEIIO).

21.9.2. Conepxxanue oOydenus B 10 kacce.

21.9.2.1. YUncna v BBIYUCTICHUS.

Pammonanpupie  uncna. OOBIKHOBEHHBIE U JCCATHYHBIE JpOOH, TIPOIICHTHI,
OeckoHeuHble Tiepuoandeckue apodu. [IpumeneHnue apoOGel W MPOLCHTOB IS PEIICHUS
IIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HM.

JlencTBUTEIIbHBIC yuca. PanmonannHbIC u UppaALMOHAIIbHBIE yuca.
Apudmernyeckue omnepanuu ¢ JeUCTBUTEIBHBIMU 4YuCIaMu. MoOAyJb JEUCTBUTEIBHOTO
qucia W ero cBoicrTBa. [IpuOnmkEHHBIC BBIYUCIICHUS, TIPABWIA OKPYTJICHUS, MPUKHUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ nensiM nokaszareneM. bunom Herotona. Mcnonbs3oBanune moaxonsiien
dbopMbl  3amMCH  JACHUCTBUTENBHBIX YHCEN JJs PEHICHUS  MPAKTUYECKUX  3ajady
Y TIPEJICTABIICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTYpPaJIbHOM CTEIIEHU U €r0 CBOICTBA.

Crenenb C  palMOHAJbHBIM  TOKa3aTeleM ¢ €€  CBOMCTBA, CTEICHb

C I[CﬁCTBHTCJ'IbHBIM ITOKAa3aTCICM.



Jlorapudwm yucna. Coiicta norapudma. JlecaTuynpie U HaTypaJIbHbIE JIOTapU(PMBIL.

CuHycC, KOCMHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. ApKCUHYC,
aPKKOCUHYC M apKTaHT'€HC YHCIOBOTO ApTyMEHTA.

21.9.2.2. YpaBHEHUs U HEPABEHCTBA.

ToxnecTBa M TOXIECTBEHHbIE MPEOoOpa3OBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE  ypaBHEHHMSI W  ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,  pemieHue
HEPABEHCTBA.

OCHOBHBIE METOJIbI pEHICHUS MEJIbIX U JIpPOOHO-palMOHAIBHBIX YpaBHEHUU
Y HEpaBEHCTB. MHOTOWICHBI OT OJJHOM MEPEMEHHOM. /[eieHrne MHOTOWIEHAa HA MHOTOUJIEH
c octatkoM. Teopema besy. MHorousiensl ¢ 1ienbiMu ko3 duimenramu. Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTEIIEHH U KOPHHU.

HNppaunonanehbie ypaBHEHHs. OCHOBHBIE METOAbI PEIICHHS HWPpPalMOHAIbHBIX
YpPaBHEHHUM.

IlokazarenbHble  ypaBHEHHSA. (OCHOBHBIE METOABI PELICHHS MOKAa3aTEIbHBIX
YpPaBHECHUM.

[IpeoOpazoBaHue BbIpaXXEHUI, COAEPHKAIINX JOTapUPMBI.

Jlorapudmuyeckue ypaBHeHus. OCHOBHBICE METOIbI PEIICHUS JIOTapUOMHUESCKUX
YpaBHEHHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellIeHne TpPUroHOMEeTpUIECKUX YPABHEHHM.

Pemienue cucreM IMHEMHBIX ypaBHEHU. MaTpuiia CUCTEMBbI IMHEWHBIX YPaBHEHUM.
Onpenenutens MaTpuibl 2X2, €er0 T€OMETPUYECKUM CMBICI W CBOWMCTBA, BBIYHUCIICHUE
€ro 3Ha4YeHHUsl, IPUMEHECHUE ONPEACIIUTENS ISl PELICHUSI CUCTEMBbI JIMHEUHBIX YPaBHEHUN.
Pemenune npukiiagupeIx 3a71a4 ¢ TOMOILBIO CUCTEMBI JIMHEMHBIX YpaBHEHUN. VccnenoBanue
MMOCTPOSHHON MOJENM C IMTOMOILIBK MATPUL U OITPEACIIUTEIICH.

[TocTpoeHne wMaTeMaTHUYECKUX MOJENEH pealbHOW CUTyalud C [OMOUIBIO
YPaBHEHHMM M HEpPaBEeHCTB. lIpuMeHeHME ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a]1a4 1 3a/1a4 U3 Pa3IuYHbIX 00JacTeil HAYKH U pealbHOM KU3HH.

21.9.2.3. ®yukuuu u rpauku.

OyHKIMs, cIocO0bI 3a1anus GyHKIMU. B3aumuo oopatubie dyHkuuu. KoMmmnosuims



byuxuii. ['paduk Gynkumu. DneMenTapHbie npeoOpa3oBanus rpadukoB GyHKINHN.

OO6macte omnpeAeneHUss W MHOXECTBO 3HaueHwid ¢yHkuuu. Hymm ¢yHKuuu.
[TpomexxyTkn 3HaAKOMOCTOSHCTBA. YUETHBIe M HeuéTHble QyHKUMU. [lepuoaudeckue
¢Gbyukiuu. [IpomMexyTKu MOHOTOHHOCTA (PYHKIMH. MakCUMyMbl 1 MUHUMYMbI (DYHKIIUH.
HauGonbiee u HaumeHsbIee 3Ha4eHUsT GyHKIIMA Ha TPOMEKYTKE.

Jluneiinasi, KBajpaTU4yHasT U JAPOOHO-JIMHEWHAs (PYyHKIMH. DJIeMEHTapHOE
UCCIIEIOBAaHHUE U TIOCTPOEHHUE UX TpaUKOB.

CrenenHast QyHKIMS C HaTypalbHbIM M LEJIbIM TOKazarteneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpauK KOpPHS N-OM CTENEHW KakK PYyHKIUMU OOpaTHOM CTeneHu
C HATYpaJIbHBIM [MOKA3aTEIIEM.

[lokazatenbHass u Jsorapudmuueckas (QyHKUMHA, HX CBOMCTBA W rpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUN 1S PEIICHHS YPaBHEHUN.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPE/IEICHUE TPUTOHOMETPUUYECKUX (YHKUIUN
YUCJIOBOTO apryMEHTa.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B pPEANbHBIX Tpolieccax U sBieHUsX. ['paduku
pEANTBHBIX 3aBUCUMOCTEM.

21.9.2.4. Hauana MateMaTU4YECKOTO aHAJIH3A.

ITocmenoBarenpHOCTH,  CcHOcoOBI  3aJaHMsA  IOCJIENOBaTSIIBHOCTEH.  Metox
MaTE€MaTU4eCKOM MHIYKIMH. MOHOTOHHBIE M OrpPaHUYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHUSI MATEMATHYECKOTO aHaIM3a KaK aHaian3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass M TeOMETpUYECKass Mporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas mnporpeccus. Cymma OecKOHEUHO YOBIBalOIIEd TIeOMEeTpUUYECKON
nporpeccud. JIMHEWHBIM M 3KCHOHEHUHMAIbHBIM pocT. Yucio e. PopMysia CIOKHBIX
NpoLEeHTOB. Vcnosb30BaHuEe MpOrpeccud Ui PEIICHHs] peajbHbIX 3a1ad MPUKIATHOTO
Xapakrepa.

HenpepsiBable (yHKIMM U UX CBOMCTBA. TOUkHM pa3pbiBa. ACHMIITOTHI IpapUKOB
¢bynkumii. CBolicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. MeToJq  WHTEpBajoB
JUISL pellieHrs HepaBeHCTB. [IpuMeHeHre CBOMCTB HENMPEepPbIBHBIX (QYHKIUNA IJIs1 perIeHUs
3a/1a4.

IlepBas u BrOopass mnpousBoaHbie GyHKIHH. OmnpeaeneHne, TeOMETPUIECKUN



1 GU3HYECKUI CMBICI TIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOU K TpauKy QyHKITUH.

[IpousBoanbie 37MeMeHTapHBIX (GyHKIUNA. [Ipom3BogHAs CyMMBbl, MPOW3BEICHUS,
YaCTHOTO U KOMMO3UIUU QYyHKIUH.

21.9.2.5. MHOXecTBa U JIOTHKA.

MHoO»XecTBO, onepalyyd HaJl MHOKECTBAMHU M HMX CBOWCTBA. JlMarpammel Ounepa—
Benna. IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmapara sl ONKMCAHUS PEeaIbHBIX
MIPOIIECCOB U SIBIICHUM, TIPYU PEIICHUH 3a]1a4 U3 IPYTUX YUESOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

21.9.3. Conepxanue ooyuenus B 11 kiacce.

21.9.3.1. Yucna v BBIYUCIICHUSL.

Harypanbnbie u neneie yncia. I[IpuMeHeHne NpU3HAKOB ACIUMOCTH LEIbIX YUCEIL,
HauOonbIui obmui nenurens (panee - HOJl) u HaumeHnbiiee obiiee KpatHoe (nanee -
HOK), ocTaTkoB o MoyJit0, anroputMa EBkiua Jiisl pelieHrs 3a/1a4 B UENbIX YACIaAX.

Kommnekcuple uncna. AnreOpanyeckass U TpUTOHOMETpUYECKass (HOPMBI 3aluCH
KOMILJIEKCHOTO 4ucia. ApudmeTnueckue omepalud ¢ KOMIUIEKCHBIMU —YHUCJIaMHU.
N3o0pakeHne KOMILJIEKCHBIX YMCENl Ha KoopAauHaTHOW mminockoctu. dopmyna Myaspa.
Kopau n-oii creneHn W3 KOMIUIEKCHOTO 4Yucia. [IpuMeHEHHe KOMIUIEKCHBIX YHCEN
JUTSL petieHus: GU3NYECKUX U TeOMETPUUYECKUX 3aay.

21.9.3.2. YpaBHEHUS U HEPABEHCTBA.

Cucrema U COBOKYNMHOCTh YpPAaBHEHUNW W HEPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI
Y CUCTEMBI-CIIE/ICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUM c IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PerieHne TpuroHoMeTpuYeCKuX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIIbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHUSI CUCTEM WU COBOKYIIHOCTEH PalMOHAIbHBIX,
HUPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApUPMUISCKUX YPAaBHCHHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.

[IpumeHeHuEe ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUID MATEMATUYECKUX



3a/la4 M 3a/Ja4 M3 pa3IMYHbIX OOJacTEed HAYKHM W PEATIbHOM JKU3HU, HHTEpIIpEeTaIus
MOJIyYEHHBIX PE3yJIbTATOB.

21.9.3.3. ®yHkIuu u rpadukm.

I'padux komnoszunmu ¢pyHkiui. ['eomerpudeckrue 00pas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJAMHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpauKH.

['padrueckne MeToapl peleHrs ypaBHEHHM W HepaBeHCTB. | paduueckue MeTomb
pelIeH s 3a7a4 ¢ mapaMeTpaMH.

Hcnonp3oBanne rpapukoB  (QyHKUMA AN HMCCIEAOBAaHUS  MPOIIECCOB
U 3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT TMpPH PEIICHUH 3aJad W3 APYruX Y4eOHBIX
MPEAMETOB U PEATBHOU KU3HU.

21.9.3.4. Hauana MaTreMaTU4YECKOr0 aHAJIH3A.

[IpumeHeHne MNPOU3BOAHOM K MCCIENOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH
U JKCTpeMyMbl. Haxoknenne HamOOIbIIEr0 W HAWMEHBIIErOo 3HAYCHUN HEMPEepPHIBHOMN
(GyHKIIMM Ha OTpE3Ke.

[IpumMeHeHne MpON3BOJHON A1 HAXOXKICHHSI HAMTYUIIEr0 PEIIeHHs B MPUKIIATHBIX
3ajavax, JUIsl ONpEeNeleHHUs] CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (Hopmyson
WK TpaduKOM.

[lepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  mepBooOpa3Hbix. llepBooOpasHbie
arieMeHTapHbIX QyHKUui. [IpaBuia HaxoXaeHHs TEPBOOOPA3HBIX.

HNuTerpan. l'eoMeTpuyecknii CMBICT HHTErpaja. BbluucieHue onpeaei€HHOro
uHTerpana no ¢popmyne Herorona—Jleitbnuna.

[IpumeHeHne uHTErpaja A HAXOXKICHUS IJIOAACH IUIOCKUX QUryp U 0ObEMOB
reOMETPUYECKUX Tell.

[Ipumepsr  pemenmii  muddepeHnUanbHBIX  ypaBHeHUH.  Marematuueckoe
MOJIETMPOBAHMUE PeabHBIX MPOILIECCOB C TOMOIIBIO MU PEepeHIIMATBHBIX YPaBHEHUH.

21.9.4. [InanupyemMble TpeIMETHbIE PE3yJbTaThl OCBOEHUS (penepanbHO paboueit
nporpaMMbl y4yeOHOro Kypca «AnreOpa M Hadaja MaTeMaTHMYECKOTO aHalIu3a» Ha
yIiyOJIEHHOM YPOBHE Ha YPOBHE CpeIHEro 00111ero 0opa3oBaHusl.

21.9.4.1. K konny obydenusi B 10 kimacce oOyd4aromuics MOJTYYUT CIEAYIOIINE



npeIMEeTHBIC Pe3yIbTaThl IO OTACIBHBIM TeMaM (eaepanbHoil paboueld mporpaMMBbl Kypca
«Anrebpa u Havaga MaTEMaTHIECKOTO aHAIIA3a:

21.9.4.1.1. Yucna 1 BBIYUCIEHUSA:

CBOOOJHO ONEpPUPOBATh TMOHATHUSAMHU: palOHAIBHOE YHCIO, OECKOHEeYHas
neprogudeckas Ipo0b, MPOLEHTHI, UPPAIMOHATIBHOE YKCIIO, MHOXKECTBA PallMOHAIbHBIX
U ICVUCTBUTENBHBIX YHCEII, MOYJb IEHCTBUTEILHOIO YHUCIIA;

OPUMEHSATh  poOM W TPOLEHTHl Uil PEHICHHWS  NPUKIAIHBIX  3a1a4
U3 Pa3JIMYHbBIX OTpaciield 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHSITh NPUOIKEHHBIC BBIYUCICHUS, TMpPaBWIA OKPYIVICHUS, NPUKUIKY
Y OLICHKY pe3yJbTaTa BhIUYMCICHUMH;

CBOOOJIHO OMEpPUPOBAThH MOHSATUEM: CTEMEHb C LIETBIM MOKAa3aTesieM, UCTOIb30BaTh
MOAXOASIYI0 (POpMY 3alMCH IEUCTBUTENIBHBIX YMCEN ISl PEIICHUs MPAKTUYECKHUX 3a]1a4
U TIPEJCTABIICHHS TAHHBIX;

CBOOOJTHO OIEpUPOBaTh MOHATHEM: apUPMETUUYECKU KOpPEHb HATypaJbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH TOHATUEM: CTENEHb C PalMOHAIBHBIM IOKa3aTeseM;

CBOOOJTHO ONEPUPOBATH MOHATUAMMU: JIOTApU(PM YHCIIa, IECITUYHbIE U HATypabHbIE
norapuMsl;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMU: CHUHYC, KOCHHYC, TaHIE€HC, KOTaHI€HC
YHUCJIOBOI'O apTyYMEHTA;

ONEPUPOBATh NOHATUAMHU: APKCHUHYC, AapKKOCMHYC U apKTaHI€HC YHCIOBOIO
apryMeHTa.

21.9.4.1.2. YpaBHEHHS U HEPABEHCTBA!

CBOOOJHO OINEpUPOBATh MOHATUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIIC/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSThH Pa3IMYHbIE METOIbI PEIICHUS] PAMOHAIBHBIX U IPOOHO-PALIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJI UHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATh TOHSTHSAMHU: MHOTOWIEH OT OJHOHW TIEPEeMEHHOM,
MHOTOWIEH C UEJIbIMH KO3(PPUUMEHTaMU, KOPHUM MHOTOYJIEHA, MNPUMEHSTH JEJICHUE

MHOT'OYJICHaA Ha MHOT'OYJICH C OCTAaTKOM, TCOPEMY EGSy U TCOpPEMY Buera AJIA PCIICHUA



3ajay;

CBOOOJHO OINEpPUPOBATh IMOHATUSMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIIa,
ONpENENNUTENIb MAaTPUIBl 2 X 2 U €ro reOMETPUUYECKHI CMBICI, MCIOJIb30BaTh CBOWMCTBA
ompeaenuTens 2 X 2 A BBIUKCICHHUS €r0 3HAYCHUS, TNPUMEHATh OINpEeACTUTENN
JJI pElIeHUs] CHUCTEMbl JIMHEHWHBIX YypaBHEHUH, MOJIEIMPOBATh peajbHbIE CUTYyallUu
C TIOMOIIBIO CHCTEMBl JIMHEWHBIX YpPaBHEHHUU, WCCIENOBaTh IOCTPOCHHBIE MOJIENN
C TIOMOIIBI0 MATPHUII U OIIPEAETUTENEH, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTar;

HCIIOJIb30BaTh CBOMCTBA JIEUCTBHUI C KOPHSIMHU JUIsl IPeOOpa3oBaHUsl BBIPAKECHUM;

BBITIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAKECHUN, COACPKAIIUX CTEIECHU
C palMoOHaJIbHBIM TIOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa JorapudMoB sl TpeoOpa3zoBaHus JorapupMHUUECKUX
BBIPAKEHHU;

CBOOOJHO  ONEpUpOBaTh  TMOHATHSAMHU:  UppAlMOHAJbHBIE,  IOKa3aTeIbHBIC
U JorapuMUYEcKue ypaBHEHHUsS, HAXOIUTh MX PEIICHHS C TOMOIIBI0 PAaBHOCHIBHBIX
MEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHe (opMynbl st TpeoOpa3zoBaHus
TPUTOHOMETPHUECKHUX BBIPAKCHHUIA;

CBOOOJIHO OMNEpPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE ypaBHEHHUE, MPUMEHATH
HeoOXoauMble (QOPMYIBI Al  PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUH;

MOJIENIUPOBATh pEalbHbIE CUTYallUd Ha SA3BIKE anreOpbl, COCTABIATH BBIPAKEHMS,
ypaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3a7aud, HCCIEIOBaTh MOCTPOCHHBIE MOJIEIH
C UCIIOJIb30BAHHUEM alllapara ajareopsl.

21.9.4.1.3. ®yukuuu u rpaduku:

CBOOOJTHO OMEpUPOBATh TMOHATUSAMU: (PYHKIUA, CIOCOOBI 3amanusi (yHKIIHH,
B3aUMHO OOpaTHbIe (DYHKIMHU, KOMOO3ULMs (GyHKIUH, rpaduk (QYHKIHUU, BBITOIHATH
AIIEMEHTapHbIE MpeoOpa3zoBaHus rpapuKOB (YHKIIHIA;

CBOOO/IHO OTEPUPOBATH MOHATHIMU: 00JIACTh ONPEIEICHUS U MHOXKECTBO 3HAUCHUIN
byHKIMH, HYJU QYHKIIMHT, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOTHO OMEpUpPOBATH  TMOHATHUSAMH: UYETHBIE W HEYETHBIE  (PYHKITUH,



nepuogndeckue (YHKIMHA, MTPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MaKCUMYMBbIU

MUHHUMYMBbI QYHKIIMU, HAUOOJIbIIIEE U HANMEHbIIIee 3HaUeHUE (PYHKIIMU HA TPOMEKYTKE;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: CTENEeHHash (YHKIUS C HaTypaJbHBIM

U LEeNbIM TOKa3areneM, rpaduK CTENEeHHOW QYHKIMU C HATypaJlbHbIM M IEJIbIM

nokasareiieM, rpaguk KOpHS N-OM CTENeHH Kak (GyHKIUH OOpaTHOM CTENeHU
C HATYpaJIbHBIM MOKa3aTeJIeM;

OTIEpUPOBATh MOHATUSAMH: JTUHEHHAS, KBapaTHUHAS U IPOOHO-TMHEWHAS (yHKIINH,
BBITIOJIHATH AJIEMEHTAPHOE UCCIIEIOBAHNE U TTIOCTPOEHUE UX IPAPUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUAMMU: MTOKa3aTeNbHAs U Jorapudmuyeckas QyHKIUHU,
UX CBOMCTBA U rpadUKu, UCIOIL30BaTh UX TpadUKU JJIs pEIICHUS] ypaBHEHUIM;

CBOOOJHO  ONEpUpOBaTh  MOHATHUSIMU:  TPUTOHOMETPUYECKAss  OKPY>KHOCTb,
onpeiesieHre TPUTOHOMETPUIECKUX (PYHKIIUM YUCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh  Tpaduku byHKINN TSt UCCIIETIOBAaHUS IIPOLIECCOB
Y 3aBUCUMOCTEH MPHU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEAMETOB U PEATbHOM KU3HH,
BBIpAXaTh (POPMyJIaMH 3aBUCUMOCTH MEXITY BETUINHAMU;

21.9.4.1.4. Hauana maTeMaTH4€CKOTO aHaIn3a:

CBOOOJHO ONEPUPOBATH TMOHATHUSMU: apupMeTHdYecKas W TeoMeTpUYecKas
nporpeccusi, OCCKOHEUHO yObIBalIlas TreoMeTpuYecKass MpOrpeccusi, JHUHECUHBIN
U DKCIIOHEHIIMATBHBIN POCT, (QOpMysia CIOXHBIX TPOIEHTOB, WMETh MPECTABICHUE
O KOHCTAaHTE;

UCII0JIb30BaTh MIPOTPECCUU JIJISl PEIICHUS PeaTbHbIX 3a]1a4 MPUKIATHOTO XapaKkTepa;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: IMOCIEIOBATEILHOCTh, CIIOCOOBI 3a7aHUs
MOCJIEIOBATENbHOCTEW, MOHOTOHHBIE M OFPAHMYEHHBIE MOCIEI0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJIEHHS MATEMATHYECKOT0 aHAJIM3a KaK aHajin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH MOHITUSAMHU: HEMPEPbIBHbIE (DYHKIIMU, TOYKU pa3pbiBa
rpaduka GyHKIHH, aCUMIITOTHI Tpadrika GyHKINU;

CBOOO/IHO OTEpUPOBATH MOHATHEM: (DYHKIIHSI, HEPEPBIBHAS HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (DYHKITNI IJIs pelIeHUs 3a1a4;

CBOOO/IHO OMEPHUPOBATH MOHATHAMU: TIEpBasi U BTOpasi MPOU3BOHBIC (QYHKIINH,

KacarenbHast K rpaQuKy QpyHKINU;



BBIYUCIISITh MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3UIIUU JBYX
(GyHKIUH, 3HaTh MIPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3MUECKHUI CMBICI POU3BOJHON JJIS PEIICHUS
3a/1a4.

21.9.4.1.5. MHOX€ECTBA U JIOTHKA!

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOYKECTBO, ONEpAllMU HaJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar [jis ONUCAaHMS PealbHbIX
MIPOIIECCOB U SIBJICHUM, PU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MTPEIMETOB;

CBOOOJHO OMNEpUpOBaTh MOHSATUSIMHU: OIpeAeJeHHe, TeopeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOro OOBEKTa, JI0Ka3aTeJbCTBO, PABHOCUJIbHBIC
YPAaBHEHUS U HEPABEHCTBA.

21.9.4.2. K koHmy oOyuenuss B 11 kmacce oOydYaromiuiicsi MOMYYUT CICAYIOIINE
MPEeMETHBIE PE3YJIbTATHI MO OTAEIBHBIM TeMaM (eAepaibHOl pabouei mporpaMmsel Kypca
«Anredpa u Hadajga MaTEMaTUYECKOTO aHAIIU3a:

21.9.4.2.1. Yucna v BEIYUCICHUS:

CBOOOJHO OINEPUPOBATH MOHATUSAMH: HATYPAJIbHOE M IEJI0€ YHUCI0, MHOXKECTBA
HaTypaJbHBIX M LIEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU AEIUMOCTH Lenbix yucen, HOJJ
1 HOK HatypanbHBIX yncen AJis penieHus 3ajad, NpUuMeHsITh anroput™ EBkiunna;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOAYJIIO, 3alKMCHIBATh HATYpaJbHbIC
4yucia B Pa3IUYHbIX MO3UIUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMIUIEKCHBIX ~YHCEN, NPEACTaBISITh KOMIUIEKCHBIE dYHCIa B  aJreOpandeckon
U TPUTOHOMETPUYECKON (¢opMe, BBITIONHIATh apu(PMEeTHUYEeCKue Oorepanud ¢ HUMHU
Y U300paXkaTh HA KOOPJAMHATHOMN MIOCKOCTH.

21.9.4.2.2. YpaBHEHHS U HEPABEHCTBA!

CBOOOJHO  ONEpUPOBaThb  MOHATHSAMHU:  UpPpPALMOHAJbHBIE,  IOKA3aTEJIbHBIC
U JorapupMUYECKre HEPaBEHCTBA, HAXOJUTh UX PEIICHHS C MOMOIIbI0 PaBHOCHIBHBIX
Nepexo0B;

OCYLIECTBJISAITh OTOOpP KOpHEH MpU pPEUIEHUH TPUTOHOMETPUUECKOTO YpaBHEHMUS;

CBOOOJTHO OTMEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSITh



HeoOXxoaumble (OPMYJIBI IS PEIMICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OMEPUPOBATh TMOHSITHUSMHU: CHUCTEMa M COBOKYIHOCTh ypaBHEHUM
U HEPaBEHCTB, PABHOCUJIBHBIE CHUCTEMbl W CHUCTEMBI-CIEJCTBHS, HAXOJUTh PEUICHUS
CUCTeMBbl W COBOKYMHOCTEH  palMOHAJIbHBIX, HPPAIMOHAIBHBIX, IOKa3aTEIbHbIX
U jorapu(pMudYecKrx ypaBHEHUI U HEPABEHCTB,;

pemarh paldoHaJIbHBIE, HpPpAIMOHAIIbHBIC, ITOKa3aTelbHbBIC, Jorapu(pMUUecKue
1 TPUTOHOMETPUUYECKHE YPaBHEHUS U HEPABEHCTBA, COEPIKAIIINE MOIYJIN U TTapaMeTPhI;

OPUMEHSTh TrpadUuecKue METOAbl [JIsi PEIICHUS YpPaBHEHHH W HEPABEHCTB,
a Tak>Ke 3a7a4 ¢ MapaMeTpamu;

MOJICIMPOBATh peajibHbIe CUTYyallud Ha S3bIKE aiareOpbl, COCTaBIATH BBIPAKEHUSI,
ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI [0 YCIOBHIO 33/1a4l, UCCIEI0BATh MOCTPOCHHBIE
MOJCIM C UCIIOJb30BaHUEM armapara aiareOpbl, HWHTEPIPETUPOBATH IOTYUYCHHBIHN
pe3yJbTar.

21.9.4.2.3. ®yakuu u rpaduKu:

CTpOUTh TpaduKu KOMMIO3UIMK (GYHKIUA C TOMOIMIBIO  DJIEMEHTAPHOTO
HCCIIeIOBAHUS M CBOMCTB KOMITO3UIIMH IBYX (DYHKITHIA;

CTPOUTH TeoMeTpuueckue oOpas3bl YpaBHEHHI M HEPABEHCTB HAa KOOPJIWHATHOU
IUIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: TPaQUKH TPUTOHOMETPUUECKUX (DYHKITUH;

NPUMEHSITh (PYHKIIUU JJIs1 MOJICIMPOBAHUS U UCCIIEOBAHUS PEeaIbHBIX ITPOILIECCOB.

23.7.4.2.4. Hauajna MaTeMaTH4eCKOIr0 aHaInu3a:

WCIIOJIb30BaTh TMPOU3BOJHYIO JUIsI HUCCleqoBaHUs (YHKIIMM Ha MOHOTOHHOCTH
U DKCTPEMYMBI;

HaxOJUTh HauOOJIbIICE W HaWMEHbIee 3HAauYCHHS (YHKIMHW HENPEePHIBHOU
Ha OTpPE3KE;

UCIIOIb30BaTh  MPOM3BOJHYIO  JUISI  HAXOXKJECHHMS ~ HAWJIy4dlllero  pelieHus
B MPUKJIAJAHBIX, B TOM YHCJIE COIUAIbHO-JKOHOMHMUYECKHUX, 3ajlauax, JJIsl ONpeeleHUs
CKOPOCTH M YCKOPEHHUSI MpoIlecca, 3aIaHHOr0 (OpMYJION WU TpaduKoM;

CBOOOJIHO OIEpUPOBATh IMOHATUAMM: IMEPBOOOpa3Hasi, ONpPENeNEHHBbIN HMHTErpal,



HAXOJIUTh TIEPBOOOPA3HBIC AJEMEHTAPHBIX (PYHKIIUNA W BBIYUCIATH WHTETPAIIIIO
dbopmyne Herorona—JleliOnuna;

HAXOJUTh TUIOIIAH IJIOCKUX PUTYP U 00BEMBI TEN € MTOMOIIBIO HHTETPaa;

UMETh MPEJICTABICHUE O MATEMaTUYECKOM MOJIETIMPOBAHUM HA IPUMEpE
cocTaBiieHUs MU PepeHIIMaTbHBIX YPaBHEHU;

pemarb NPUKIAIHbIE 3aJa4d, B TOM YHCIIE COLMATIbHO-3KOHOMUYECKOTOU
bu3nYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTN3a.

21.10.  ®epepanbHasg pabouas nporpamMmma yueOHoro kypca «I'eomerpus».

21.10.1. TlosicHuTeNbHAs 3aMUCKA.

21.10.1.1.T'eomeTrpust siBAsieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEIO
oOiiero o00pa3oBaHMs, TaK KakK OOECIEYMBACT BO3MOXHOCTh W3Y4YEHHUS JUCHUILIUH
€CTECTBEHHO-HAYYHOW  HAIpPaBICHHOCTH M MPEIMETOB  TyMaHUTApHOTO  IMKIIA.
Jlornyeckoe MbllUIeHUE, (QopMUpyeMOe TPU HU3YyUYEHUU OOYyYarOUUMUCS MOHSTUHHBIX
OCHOB TE€OMETPHUH, MpPHU J0KA3aTEeIbCTBE TEOPEM M IOCTPOECHUU IIEMOYKH JIOTHYECKUX
YTBEPKIACHUN MPHU PEIICHUU N'€OMETPUUYECKUX 3aJlady, YMEHHE BBIJBUTaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PEIICHUU 33Ja4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3UYECKUX 3a/1a4.

21.10.1.2.Ilem  ocBoeHHsT mporpamMMbl  y4eOHOTO  Kypca  «['eomeTpusi»
Ha yriyOJIEHHOM YpPOBHE — PAa3BUTHE MHAMBUAYAJbHBIX CIIOCOOHOCTEH O0O0yYaroluxcs
pU U3yYeHUH TEOMETPUU, KaK COCTaBISIONICH MpeaMeTHol obnactu «Maremaruka
u uHbopmaTHKa» dYepe3 o0ecleyeHUEe BO3MOMKHOCTH MPHUOOPETEHHs] M MCIOJb30BaHUS
0osnee riayOOKMX TE€OMETPUYECKUX 3HaHUNM M JCHCTBUM, CHEHU(PUUYHBIX TE€OMETPHH,
U HEOOXOIUMBIX IS YCHEIIHOTO MPOQECCHOHATBHOTO 00pa30BaHUs, CBSI3aHHOTO
C MCMOJIb30BAHUEM MATEMaTHKHU.

21.10.1.3.IIpuopureTHBIMU 3a7ja4aMH Kypca T€OMETPHH Ha YriayOJIEHHOM ypOBHE,
PACHIMPSIIONIMMU U YCUITUBAIOIIUMHE Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHre MPEACTABICHUS O TEOMETPUU KaK 4YacThd MHUPOBOM KYJIbTYPhI
1 GOpPMHUPOBAHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIUM MUPOM;

dbopmMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHUIIMX

MAaTCMATUICCKUX MOJCIIAX, IMO3BOJIAIOININX OIIMChIBATL W HM3Yy4daTb PA3HBIC SABJICHUA



OKPY’KAIOIIEro MUpa, 3HAHWE IMOHATUHHOIO amnmapara no pazzerny «CrepeoMeTpusi»
IIKOJIBHOT'O Kypca r€OMETPUU;

dbopMHUpOBaHHWE YMEHHS BIIaJIETh OCHOBHBIMU TMOHSTHSIMU O MPOCTPAHCTBEHHBIX
durypax m HuX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (opMyn u ymeHue
UX TPUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl W HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI
peleHns 3a1ay;

(dopMupoBaHHE YMEHHs pacro3HaBaTh HA YepTekaxX, MOJEISIX U B PEalbHOM MHpeE
MHOT'OTPaHHUKU U Teja BpalleHUsl, KOHCTPYUPOBATh FEOMETPUUECKUE MOJIEIIH;

(opMHpOBaHHE TMOHMMAHMS BO3MOYKHOCTH AKCMOMATHYECKOTO IMOCTPOEHUS
MaTeMaTUYeCKuX  Teopuid, (OpPMHUPOBAHME  MOHMMAHUS  POJHU aKCHOMAaTUKH
IIPU IPOBEJEHUHN PACCYKACHUN;

(dopMupoBaHrEe yMEHUS BIIAJIETh METOAAMHU JI0KA3aTEIbCTB U aITOPUTMOB PEILICHUS,
YMEHHUSI UX NPHUMEHATh, MPOBOAUTH JI0KA3aTEJIbHbIE PACCYXIECHUS B XOAE PELICHUS
CTEPEOMETPUYECKUX 3a/ady U 3a7a4 C MPaKTUYECKHM CoJepx’aHueM, (popmMupoBaHHUe
NPEJICTAaBICHUST O HEOOXOAMMOCTH J0Ka3aTeNbCTB MPU OOOCHOBAaHMM MaTEMaTHYECKHX
YTBEPKJICHUM U POJIU aKCHOMATUKH B MPOBEACHUU JI€TYKTUBHBIX PACCYXKIACHHI;

Pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jaroniuxcsi, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKIUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUN;

(dopmupoBanre GyHKIMOHATIBLHOW IPaMOTHOCTH, PEJIEBAHTHON I€OMETPUH: YMEHUS
pacno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B PEAJbHBIX JKU3HEHHBIX CHUTYalUSIX W NPU U3YYEHUHU JPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJIEHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOAECIMPOBAHUS PEAJbHBIX CUTYallWW,
HCCIIEIOBAHNS IOCTPOEHHBIX MOJIEIIEN, NHTEPIIPETALIMU MOJYYEHHBIX PE3YIIbTATOB.

21.10.1.4.OcHOBHBIMU  COACPXKATEIBHBIMH  JIMHUSMH  Y4EOHOTO Kypca
«I"'eomerpum» B 10—11 knaccax sBastorcs: «lIpsiMble M MIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpanaukmn», «Tena BpameHus», «BekToppl M KOOPAMHATBEI B IPOCTPAHCTBEY,
«JIBUXKEHUS B IPOCTPAHCTBE.

21.10.1.5. CpopmynupoBanHoe B ®I'OC COO TtpeboBaHUE «yMETh ONEPHUPOBATH

MOHSATUSMUY», PEIIEBAHTHBIX T€OMETPHUH Ha YIIIyOJEHHOM ypoBHE oOyuenus B 10-11



KJIacCaX, OTHOCHUTCSI KO BCEM COJIEpP)KAaTEIbHbIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JOTUYECKUX YMEHHMM pachpenesisieTcs He TOJBKO MO COJEp:KaTeIbHbIM
JUHUSIM, HO W 1o rojgaM oOyueHus. CopaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIECE
NpeAMETHBIM  pe3yJibTataM  ocBoeHuss  DenepanbHOl ~ paboueld  MpPOrpamMmbl,
pacnpenenéHHbIM 10 rofaM oOy4eHHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, MPUHIHUIHAIBHBIM BONPOCaM O0ydaroluecs: 00pamaiich HEOAHOKPATHO, YTO
MO3BOJIIET OPraHU30BaTh OBJIAJACHUE TE€OMETPUYECKUMHU TMOHSATHUSIMH M HaBBIKAMHU
MOCJIEIOBATENbHO M TOCTYIATEIbHO, C COOMIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a
HOBbIC 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY TIE€OMETPUYECKUX MpEeACTaBICHUM
oOy4Jaronuxcs, pacmupsisa u yriayomsis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

21.10.1.6.1lepexor Kk M3YyUYEHHIO T€OMETPUU Ha YIiayOJEHHOM YpPOBHE MO3BOJISET:

co3aaTh ycinoBus i quddepeHnuanuy 00ydeHus, TOCTPOSHUS WHIUBUTY ATHBHBIX
oOpa3oBaTeNbHBIX MpPOTpaMM, OOeCHeuuTh YIIIYyOJIEHHOE H3yYEHHE TeOMETPHUH
KaK COCTaBJIAIONICH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMUXCS K TPOJOJDKEHUI0 W3YYCHHUS MAaTEMAaTHKU C YYETOM
BbIOOpa Oynymiedd mpodeccun, oOecrneunBas NPEEMCTBEHHOCTh MEXAY OOIIUM
1 Ipo(heccCHOHaIbHBIM 00pa30BaHUEM.

21.10.1.7.006m1ee yncao 4acoB, peKOMEHOBAHHBIX JJISI U3YyUYECHHUS Y4eOHOTO Kypca
«[eomerpusi» Ha yrimybnenHom ypoBae - 204 uaca: B 10 xmacce - 102 gaca (3 daca
B Heqento), B 11 kiacce - 102 gaca (3 yaca B HEJeN0).

21.10.2. Copnepxxanue o0yuyenus B 10 kiacce.

21.10.2.1.1TpsimMbIe 1 MIIOCKOCTHA B IPOCTPAHCTBE.

OcCHOBHBIE TOHSITUSI CTepeoMeTpuH. Touka, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTHe 00 AKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU
U CJIEACTBUS U3 HUX.

B3auMHOe pacnosokeHue TpsSMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajuielibHble M CKpellMBaromuecs: mnpsMbie. [Ipu3Haku CKPEMMBAIONIMXCS MPSMBbIX.
[TapannenbHOCTh HPSMBIX W IJIOCKOCTEW B MPOCTPAHCTBE: NapajlielbHbIE MPSIMbIE
B MPOCTPAHCTBE, NAPAJUICIbHOCTh TPEX MPSMBIX, NAPAIEIbHOCTh NPAMONA U MIOCKOCTH.

[TapamnensHOE M IIEHTPAIBHOE MMPOSKTUPOBaHUE, N300pakeHue Guryp. OCHOBHBIC



CBOMCTBAa MapajUIENBHOTO MpoeKTHpoBaHUs. W300paxkenue ¢uryp B mapaiedbHOU
IIPOCKIMHU. YTJIbl C  COHANPABICHHBIMU  CTOPOHAMH, YIOJ MEXAY IpAMBIMU
B IpocTpaHCcTBe. [lapamienbHOCTh IIIOCKOCTEH: NapajuleibHble IUIOCKOCTH, CBOWCTBA
napajienbHBIX TI0CKOCTeH. [IpocTeiime mpocTpaHCTBEHHbIE (DUTYpHI Ha TUIOCKOCTH:
TETpasap, NapauIeJICUIE], IOCTPOCHUE CEUCHUM.

[lepnieHIUKYJISIPHOCTh TNPSAMOM M IUIOCKOCTH: TEPIEHAUKYISPHBIE  MPSMbIC
B IPOCTPAHCTBE, NPSAMbIC MAPAJLICIBHBIE W NEPHEHAUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHAUKYJIAPHOCTA IPSAMOU U IUIOCKOCTH, TEOpeMa O IPsAMOU IEPIECHIUKYJISIPHOU
mIockoctu.  OpTOroHanpHOE MNpPOEKTUpOBaHWE. llepneHauKynssp W HAaKJIOHHBIE:
pacCTOSHUE OT TOYKU IO IUIOCKOCTH, PACCTOSHUE OT MPSAMOM IO IIIOCKOCTH, IMPOECKLIMS
¢burypsl Ha IIJIOCKOCTb. [leprieHIMKYISIPHOCTH IJIOCKOCTEN: IIPU3HAK
IIEPIICHIUKYJISIPHOCTH JIBYX IIJIOCKOCTEN. Teopema o TpéX nepneHauKysapax.

YIibl B IPOCTPAHCTBE: YIoJI MEXKIAY INPSAMOU U INUIOCKOCTBIO, ABYTPAaHHBIA YIroJ,
JMHEWHBIA YroJI IBYTPaHHOIro yria. TpéXrpaHHbIi M MHOrOTpaHHble yribl. CBOMCTBa
IUIOCKUX YIJOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKMX U JBYI'PaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB I TPEXTPAHHOIO yIJIa.

21.10.2.2. MHOTOrpaHHUKH.

Buabl MHOrorpaHHMKOB, pa3BEpPTKa MHOTrOrpaHHuka. Ilpusma: n-yronpHas npusma,
npsiMasi M HaKJIOHHAas TpPU3MbI, OOKOBass M TOJHAs T[OBEPXHOCTb IPHU3MBI.
[Tapayutenenunes, NpsSMOYTOIBHBIA MMapajuIeIenuIe] U ero cBoicTBa. Kparyaiimme mytu
Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Ounepa. IIpoctpancTBeHHass TeopeMa
[Mugaropa. [Mupamupa: n-yronpHas nupamMyaa, NpaBUIbHAsS U yCEUEHHAs MUPAMMIIBI.
CpoiictBa pé€Oep W OOKOBBIX TrpaHed mpaBWiIbHOM nupamuabl. [IpaBunbHbIE
MHOT'OTPAaHHMKH: NPABUJIbHASA PU3Ma U IPABUJIbHAS TUPAMU/IA, IPABUIIbHAS TPEYTOJIbHAS
nupaMpja M OpaBWIBHBIM  TeTpasap, KkyO. IlpencraBinenne o  IpaBHIIBHBIX
MHOTOIPaHHMKAX: OKTadIp, JOAECKAdIP U UKOCAdIP.

Bobluucnenue 31€eMEHTOB MHOTIOTPaHHUKOB: pEOpa, nuaroHanu, yriubel. [lmomane
OOKOBOI MOBEPXHOCTU U TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI, IJIOMIAIs OCHOBAHHH,
TeopeMa 0 OOKOBOM IMOBEPXHOCTU MNpsiMOM mpu3Mmbl. Ilnomane OOKOBOW MOBEPXHOCTH

Y TIOBEPXHOCTH NPABUJIBHON ITUPAMHJIBI, TEOPEMA O IUIOIIAIA YCEUYEHHON TUPAMHU/IBI.



CummMmerpuss B TOPOCTPAHCTBE.  DJIEMEHThI  CUMMETPUHU MPaBUWJIbHBIX
MHOTOTpaHHUKOB.  CuUMMeTpHusi B  MPAaBWIBHOM  MHOTOTPAHHHMKE:  CHUMMETpHUS
napasuiesienunea, CAMMETPHUS MPaBWIbHBIX TPU3M, CUMMETPHS TPABUIIBHOM MUPAMUIBI.

21.10.2.3.BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE.

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpBI KOJJIMHEAPHBIE, COHAMNPABIICHHBIE U MPOTUBOIOJIOKHO HAIIPABJIECHHBIE BEKTOPBHI.
PaBeHCTBO BEKTOpOB. J[€MCTBUS ¢ BEKTOPAMU: CIIOKEHUE U BBIUMUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha umciio. CBONCTBA CIIOKEHHUS BEKTOPOB.
CBoiicTBa YMHOXEHHUsI BeKTOpa Ha uuciio. [loHsTHEe KOMIUIaHApHBIE BEeKTOpHI. [Ipu3Hak
KOMIUTAHAPHOCTH TpE€X BEKTOpOB. [IpaBmio mapannenenunena. TeopemMa o pas3iioKEHUH
BEKTOpa Mo TpEM HEKOMILUIaHApHBIM BekTopam. lIpsiMmoyrosibHas cuctema KOOpPJIWHAT
B mnpoctpanctBe. Koopaumnatel BekTtopa. CBsi3b MEXIYy KOOpAWHATaMH BEKTOpa
Y KOOpJIMHATAMU TOYEK. YT0J Mexay BekTopamu. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB.

21.10.3. Conepxanue ooyuenus B 11 kiacce.

21.10.3.1.Tena BparieHus.

[TonsaTus: nuIMHIpPUYECKash TOBEPXHOCTh, KOHMUECKAs MOBEPXHOCTh, chepudeckas
MMOBEPXHOCTH, 00Opa3yrolre moBepxHocTei. Temna BpaieHus: MUInHIpP, KOHYC, YCEUEHHBIN
KoHyC, cdepa, map. BzaummHoe pacnonoxkeHue cdepbl M IUIOCKOCTH, KacaTesbHas
IJIOCKOCTh K cdepe. M3o00paxkeHue Ten BpalleHUs Ha IUIOCKOCTU. Pa3BépTka munuHapa
u kKoHyca. Cummetpus chepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBAa 00bEMOB Ted. TeopeMa 00 00bEME MPSIMOYTOJIBLHOTO
napajienenuneaa u cieactsus u3z He€. O0bEM NpsIMO ¥ HAKIIOHHOW TPU3MBI, IIMJIHHIIPA,
nupamMubl U Konyca. O0BEM 11apa U MapoBOTro CErMeHTa.

KomOunaiuu ten BpaiieHus ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BriMcaHHas B IUJIUHID,
onucanHas okosio nminHapa. Ilepeceuenne cdepsl u mapa ¢ miockocTbio. Kacanue mapa
u chepbl MIOCKOCThIO. [loHATHE MHOrOrpaHHUKA, OMUCAHHOTO OKOJIO cdephl, chepsl,
BIIMCAaHHON B MHOTOTPAHHUK WJIU TEJIO BPAIICHUSI.

[Tnomaas MOBEPXHOCTH MWJIMHIPA, KOHYCa, TIoMaab cepsl u e€ yactei. [logodue
B mpoctpaHcTBe. OTHolIeHHEe OOBEMOB, IUIOLIAZCH MOBEPXHOCTEW MOAOOHBIX GUTYP.

[TpeoOpazoBanue nogoousi, romoTeTrs. Pernienne 3a1ad Ha TIOCKOCTH C MCITIOJIb30BaHUEM



CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHWil MHOTOTPAHHUKOB M TEJl BpallCHUsA: CECYCHUA MUIUHApPA
(mapayyienbHO M TEPIEHIUKYJISIPHO OCH), CEUCHMS KOHyca (mapajielbHOE OCHOBAHHIO
U MPOXOJAIIEE Yepe3 BEpIIUHY), CEUEHHUs Iapa, METOAbl MOCTPOEHUSI CEUEHUN: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MMPOCKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TNTIOCKOCTH.

21.10.3.2.BexTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE.

Bektopel B mpocTpaHcTBe. Omnepanuu Haj BEKTOpaMHU. BEKTOpHOE YMHOKEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOrO yMHOXKE€HMs. [IpsiMOyrojibHasi cuCTEMa KOOpPAWHAT
B npoctpanctBe. Koopaunatel Bektopa. Paznoxenue BexTopa no 6asucy. KoopaunatHo-
BEKTOPHBIA METO/I IPU PEIICHUHA T€OMETPUYECKHUX 3a]1a4.

21.10.3.3. JIBu>keHUA B IPOCTPAHCTBE.

JIBmwxenus nmpocrpancTBa. OtodOpakeHus. J[BmkeHus u paBeHCTBO ¢uryp. Oomme
CBOMCTBAa JBW)KCHUM. BuIbl JIBWKEHUM: TNApPAJUICIbHBIA MEPEHOC, LEHTpaJbHaA
CUMMETpPHS, 3€pKajbHas CHUMMETPHS, TOBOPOT BOKpyr mpsimoit. [IpeoOpazoBanms
nono6wus. [psimas u cdepa Ditnepa.

21.10.4. IlpeameTHble pe3ysibTaTbl O  OTACJIBHBIM  TeMaM  y4eOHOTO
Kypca

«I"'eometpus». K koHy 10 knacca oOyvaromuics HayquTCst:

CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMU CTEPEOMETPUU NIPU PELICHUU
3a]a4 ¥ IPOBEACHUHM MaTEMaTHUYECKUX PACCyKICHUM;

OPUMEHATh aKCHOMBI CTEPEOMETPUM W CIIECJICTBHUS W3 HHUX IPH PEIICHUU
reOMETPUYECKUX 3a/1aY;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSAMBIX U MJIIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHSATUSMHU, CBA3AHHBIMHU C yrjaMd B IPOCTPAHCTBE:
MEXAY IPSIMBIMHU B IPOCTPAHCTBE, MEXY NPSIMON U IIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHATUSMU, CBA3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO paclio3HaBaTh OCHOBHBIE BU]Ibl MHOTOTPAHHUKOB (ITPU3Ma, MUpaMUa,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOIPAHHUKH, BbIOMpAas OCHOBAHUS ISl KIIACCU(PUKALINH;

CBO60I[H0 OIICPHUPOBATH IMOHATHUAMU, CBA3AHHBIMHA C CCHCHUCM MHOI'OI'PAaHHHUKOB



IUIOCKOCTBIO;

BBITIOJIHATDH MapaJijIeNIbHOE, IEHTPATHHOE U OPTOTOHATILHOE MPOCKTUPOBaHNE QUTYD
Ha MJIOCKOCTh, BBITIOJHATH N300paxeHus PUryp Ha MIIOCKOCTH;

CTPOUTh CEYCHUS MHOTOTPAHHUKOB pAa3IMYHBIMH  METOJaMH, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (Tpu3Ma, MUpamMuia),
TE€OMETPHUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OINEpPUPOBATh TOHATHSIMH: CUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUH (DUTYPHI;

cBOOOHO OTIepUPOBATH TIOHATUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM
1 KOOpJIMHATaM B MTPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBUS HAJl BEKTOPAMH;

pemath 3a7add Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN W HAXOXKIICHUE
T€OMETPUYECKUX BEIIUYUH, TPUMEHSSI U3BECTHBIE METO/IbI MIPU PEIICHUH MAaTEMAaTUYECKUX
3aJ1a4 TIOBBIIIEHHOTO M BBICOKOTO YPOBHS CIIOHOCTH;

OPUMEHSATh  MPOCTEHIME  TMpOrpaMMHBIE  CpPEeACTBA U DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUYCCKHX 3a71ad;

W3BJICKATh, npeoOpa3oBEIBATh u WHTEPIPETUPOBATH uH)OpMAITHIO
O TIPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (Urypax, NpPEICTABICHHYI0O Ha dYepTekax
Y PUCYHKaX;

NPUMEHSTh TIOJYYCHHBIC 3HAHWS Ha TMPAKTUKE: CPAaBHUBATh W aHAIM3HPOBATH
peanbHbIe CUTYyallud, NMPUMEHSTh WM3YUYCHHBIE TMOHATHS B MPOIECCE TMOUCKA PEeIICHUs
MaTeMaTUYECKh CHOPMYITUPOBAHHOW MPOOJIEMBI, MOJACIUPOBATh pEaJbHBIC CHUTyaIluu
Ha SI3bIKE TEOMETPHH, WCCIAEAOBATh IMOCTPOCHHBIE MOJENN C HCIOJb30BaHUEM
T€OMETPHUYECKUX TIOHATUN U TEOpeM, ammapara ajareOpbl, pemaTh MpakTHIeCKUe 3a/1a4H,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUICCKUX BEITUIHH;

UMETh TPEJICTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHUSI TEOMETPUM KAaK COCTaBHOMU
JacTH (PyHIaMEHTa Pa3BUTHSI TEXHOJIOTHA.

23.8.4.2. [IpeameTHbIe pE3yNbTAaThl 1O OTIEIBHBIM TeMaM Y4eOHOTO Kypca



«I'eomerpusi». K xoniy 11 kmacca oOydaromuiicss HAyqUTCS:

cBOOOIHO ONEPUPOBATH MOHATUSAMU, CBA3AHHBIMU C LHUJIMHAPUUYECKON, KOHUYECKOU
U CpeprUUYECKOM MOBEPXHOCTIAMHU, OOBSACHATH CIIOCOOBI MTOJIYYEHHUS;

OIEepUpPOBATh MOHITHUIMH, CBA3aHHBIMH C TE€JIaMU BPAILCHUS: [IMIIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBarh Tejla BpauleHus: (MUIMHAP, KOHYC, cepa U map) U OObSICHATh
CHOCOOBI MOTYYESHHSI TEJ BpalCHHUS;

KJ1acCU(UIIMPOBATH B3aMMHOE PACIOIOKEHHE CPEPBI U TIIOCKOCTH;

BBIUMCIISTh BETUYUHBI 3JIEMEHTOB MHOTOTPAaHHHKOB M TEJN BpAILICHUS, OOBEMBI
Y IUIOINAJM IIOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJI BPALIEHUS, I€OMETPUUYECKUX Tell
C MpUMEHEHHEM (PopMYyII;

CBOOOJHO ONEPUPOBATH MOHATUSAMHM, CBSI3aHHBIMU C KOMOMHAIIMSIMU TEJI BpalCHUS
¥ MHOTOTPAaHHHUKOB: MHOTOIPaHHUK, BIMCAHHBIM B cpepy M ONMUCAHHBIA OKOJO c(epsl,
cdepa, BOUCaHHAasl B MHOTOI'PAaHHUK WX TEJIO BPALIECHUS;

BBIUMCIISITH COOTHOLICHUS MEXAy IUIOMAAsIMH TOBEpXHOCTEH U 00bEéMaMu
MOJOOHBIX TEN;

n300pakaTh H3ydaeMble (DUTYpbI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS Tell
BpalICHUS;

U3BJICKATh, UHTEPHPETUPOBATH 17} npeoOpa3oBbIBaTh uHbOpMaIUIO
O TPOCTPAHCTBEHHBIX TIEOMETPUYECKUX (uUrypax, MPEACTABICHHYI0 Ha dYeprexax
U PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATD OTIEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIHMHAT;

pematb T€OMETPUYECKME 3aladyd  Ha BBIYMCICHHME YIVIOB MEXIY IPSIMBIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B ILIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1A TP PEILECHUN;

CBOOO/IHO OIEpPUPOBATh MOHATUSMU, CBSI3AHHBIMHM C JBMKEHMEM B IPOCTPAHCTBE,

3HATh CBOMCTBA JABMKCHUIA;



BBITIOJTHATh U300pa)KEHHUS] MHOTOTPAHHUKOM W TEJ BpallEHUs MpHU HapajuieIbHOM
nepeHoce, MeHTPATbHON CHMMETPHUH, 3€PKaTbHOM CUMMETPHUH, MPH MOBOPOTE BOKPYT
psIMOM, TTpeoOpa3oBaHusl MOI00US;

CTPOUTH CEUYEHUSI MHOTOTPAaHHMKOB M TeJl BpalICHUS: CEUYCHUS IUINHApA
(mapasuienbHO U MEPIEeHIUKYISPHO OCH), CE€YeHHUs KOHyca (mapajljielbHO€ OCHOBAaHHUIO
U TIPOXOJsilee Yepe3 BEPIINHY ), CEUCHUS 11apa;

HCIIOJIB30BaTh METOJIbl MOCTPOCHUSI CEUEHUM: METOJI CIE0B, METOJ BHYTPEHHETrO
NPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MII0CKOCTH;

JIOKa3bIBATh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh TeOMeTpuueckue (AKThl i1 PEHICHUS CTePEOMETPUUYECKUX 3ajad,
MPEANOJaralouX HECKOJbKO IIIaroB pEIICHHs, €CIM YCJIOBHS TPUMEHEHUS 3a/1aHbl
B SIBHOU U HESIBHOU opme;

pelmaTh 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHUUYECKUX OTHOIIEHUN M HaXO0XXICHUE
r€OMETPUYECKUX BEJINYUH;

MIPUMEHSTh POTPAMMHBIE CPEJCTBA U AJECKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1ay;

MPUMEHSTh TMOJIydEHHbIE 3HAHWA Ha TMPaKTUKE: CpaBHHUBATh, AaHAIM3UPOBATH
U OLICHMBATh PEAJIbHbIC CUTYyalluu, MPUMEHSITh U3YUEHHBIE MOHATHS, TEOPEMbI, CBOMCTBA
B IIpollecCC€ TMOMCKA pEeHIEHUsI MaTeMaTU4ecKu CQOpPMYJIHPOBAHHON MPOOJIEMBI,
MOJICIUPOBaTh peajbHbIe CUTYyallUM Ha S3bIKE T'€OMETPUHU, HUCCIIECNOBATH MOCTPOCHHBIC
MOJIEIM C KCIOJIb30BAHHEM TIE€OMETPUUYECKUX MOHSATUHA M TEOpeM, ammapara aiareOpsl,
penaTh NpakTUYeCKHe 3aauu, CBI3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUNH;

MMETh MPEJICTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU KaK COCTABHOM
yacTH (PyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.

21.11.  denpepanbHas pabouas nporpaMmma y4eOHOTO Kypca
«BeposiTHOCTBU CTATUCTUKAY.

21.11.1. TlosicHuTeNbHAs 3aMUCKA.

21.11.1.1.YueOnblii Kypc «BeposSTHOCTh W CTAaTHCTHKA» YIIIYOJIEHHOTO YPOBHS
SBJISIETCS TPOJIOJDKEHUEM M Pa3BUTHUEM OJHOMMEHHOI0 y4eOHOro Kypca yriayOJ€HHOro

YPOBHsI OCHOBHOM 11KOJIBL. Kypc nipenHasHaveH ajist popMupoBaHus y 00ydaromuxcs



CTaTUCTUYECKON  KyJbTYpbl M  TIOHUMaHHS  POJM  TEOPUU  BEPOSATHOCTEU
KaK MaTeMaTH4YeCKOTr0 HWHCTPYMEHTa JUIsl W3Y4YEHHUS CIyYalHbIX COOBITUH, BEIUYUH
u npoueccoB. [lpm u3ydeHun Kypca oOoramaroTcs MPEeACTaBICHUS OOy4YaromMXcs O
METOJaX HCCJIE0BaHUs W3MEHYMBOTO MHUpPA, Pa3BUBACTCA IMOHMMAaHUE 3HAYUMOCTH H
OOLTHOCTH MAaTEMAaTUYECKUX METOJOB MMO3HAHMS KaK HEOTHEMIIEMOM YacTH COBPEMEHHOTO
€CTEeCTBEHHO-HAYYHOT'O MUPOBO33PEHHUSI.

21.11.1.2.Conepxanne ydeOHOTO Kypca HAMpaBIICHO HA 3aKPEIUICHWE 3HAaHWMH,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha yYpOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs U Ha
pPa3BUTHE MPEJCTABICHUI O CIy4ailHBIX BEJIMUMHAX U B3aUMOCBS3SIX MEXKAY HUMHU Ha
BAKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX IOYEPIHYTHI U3 OKpy)Karoumero wmupa. B
pe3ynbTaTe y OOYyYarollUMXcsl JOJDKHO C(OPMUPOBATHCA NPENCTaBlieHHEe O HauboJee
YIOTPEOUTENBHBIX U OONIUX MAaTEMaTUYECKUX MOJIEISAX, MCTOJIb3YEeMbIX ISl OMUCAHUS
AHTPOIIOMETPUUECKUX U JeMOTpadUuecKuX BEIMYMH, TOTPEIIHOCTEN B pa3IuvHbIe poja
U3MEPEHUAX, JUIUTEIIBHOCTH  0€30TKa3HOM  pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHUM U TPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISICTCS
0a30i1 I OCBOEHHUS  BEPOSITHOCTHO-CTATUCTHUYECKUX  METOAOB, HEOOXOJMMBIX
CHELUAIUCTAM HE TOJbKO HWHXKEHEPHBIX CIEIHATbHOCTEH, HO TaKXKE COLUMUAIBHBIX U
MICUXOJIOTUYECKHX, TTOCKOJIbKY COBPEMEHHbBIE 00IIIECTBEHHBIC HAYKH B 3HAYUTEIBHONU Mepe
HCIIOJB3YIOT amnmnapaT aHaiau3a OoJIbIMX JAaHHBIX. L[eHTpalbHYyI0 YacTh Kypca 3aHUMAeT
o0CyX/IeHHE 3aKOHa OOJIBIIUX YnceN — QyHAAMEHTAIBHOTO 3aKOHA MPUPOJIBI, UMEIOIIETO
MaTeMaTUYEeCKyI0 (popMaIn3anuio.

21.11.1.3.B cooTBeTCTBUM C YKa3aHHBIMU IEJSIMH B CTPYKType Y4eOHOTO Kypca
«BeposiTHOCT W CTaTUCTHUKA» HAa YIIIyOJIEHHOM YPOBHE BBIJICJICHBI OCHOBHBIC
coJiepKaTeIbHbIE JIUHUU: «Cny4aiiHbie cOOBITHS u BEPOSTHOCTI
u «CryJaitHble BETUYUHBI U 3aKOH OOJIBIINX YHCEI.

21.11.1.4.IToMmuMO OCHOBHBIX JIMHUN B Y4EOHBIA KYPC BKIIFOUECHBI DJIEMEHTHI TEOPUU
rpaoB U TEOPUM MHOXKECTB, HEOOXOJMMBIE /Jisi MOJHOLEHHOTO OCBOCHMS MaTepuaia
JTAHHOTO Y4eOHOTO Kypca U CMEKHBIX MAaTEeMaTHYECKUX YUEOHBIX KYpPCOB.

21.11.1.5.Conepxxkanrie nuHun «CrydailHble COOBITHS U BEPOSTHOCTH» CIY>KHUT

OCHOBOM 1Jisi ()OPMHUPOBAHUS MPEACTABICHUN O pacHpelesieHUH BEPOSTHOCTEH MEXIy



3HAYEHHUSIMH CIIyYalHBIX BEJIMYMH. BakHyH0 4YacTb B 3TOW COJEPKATEIbHOM JIMHUU
3aHUMAeT U3YYeHUE T€OMETPUYECKOr0 M OMHOMHMAIIBHOTO PACIpEeICHU U 3HAKOMCTBO
C UX HENPEPbIBHBIMU aHAJIOTaMH — MTOKa3aTeJIbHBIM U HOPMaJIbHBIM PacCIpeae/ICHUIMH.

21.11.1.6. Tembl, cBsI3aHHBIE C HENPEPHIBHBIMU  CIy4YallHBIMH  BEJIMYHMHAMU
U pacrpeesieHusIMH, aKIEHTUPYIOT BHUMaHUE OOYyYarolMXCsl Ha ONMUCAHUU U U3YUYEHUU
CIIy4ailHbIX SIBJICHMM C TIOMOLIBIO HENpepbIBHBIX (QYHKIUHA. (OCHOBHOE BHHUMAHHE
yAEIAETCs I0KA3aTENbHOMY U HOPMAJIbHOMY PaclpeleICHUsM.

21.11.1.7.B ydeOHOM Kypce NpeaycMaTpuBaeTCsi O3HAKOMUTEIbHOE H3yUYEHUE
CBA3M MEXIY CIyYalHbIMH BEJIWYMHAMU W ONHMCAHUE H3TOM CBSI3M C IOMOIIBIO
Koa(dpuIeHTa KOppensiiuid U €ro BhIOOPOYHOTO aHajora. DTHU DJIEMEHTHI COJIepKaHUs
pPa3BUBAIOT TEMY
«/Inarpammbl pacceMBaHUS», U3yUYEHHYI0 Ha YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMA,
¥ BO MHOT'OM OIHUPAIOTCS Ha CBEJICHUS U3 KypCOB alreOpbl U TEOMETPUH.

21.11.1.8.Em€ omuH  D2JEMEHT  CcOoAepKaHusA, KOTOPBIA  IIpEeIIaraercs
Ha 03HAKOMHTEJIBHOM YPOBHE — IIOCIIEIOBATENBHOCTD CIIyYalHBIX HE3aBUCUMBIX COOBITHH,
HACTYINAIMX B €IUHULY BpeMeHU. O3HAaKOMIIEHHE C PaACHpENEICHUEM BEPOATHOCTEM
KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMNA XapaKTep M SABISIETCS aKTyaJbHbBIM
Ui OyAylIMX aOUTYpPHUEHTOB, MOCTYNAIOUIMX Ha ydeOHble CHEUaIbHOCTH, CBSI3aHHBIC
C O0IIECTBEHHBIMU HayKaMH, IICUXOJIOTUEN U YIIpaBICHUEM.

21.11.1.9.006miee unciao 4acoB, PEKOMEHIOBAaHHBIX JI M3y4eHHUsl y4eOHOTo Kypca
«BeposTHOCTh U CTaTUCTHKA» Ha yriIyOJIeHHOM ypoBHE - 68 yacoB: B 10 kmacce - 34 daca
(1 yac B Henento), B 11 knacce - 34 yaca (1 yac B Hezielni0)

21.11.2. Conepxxanne o0yuenus B 10 kiacce.

I'pad, cBsasubli Tpad, nmytd B rpade: nukiabl U nenu. CreneHb (BaJIGHTHOCTD)
BepiuHbL. ['padsl Ha mmockoctu. JlepeBbs.

CnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) W Cily4ailHble COOBITHS. JIeMEeHTapHbIe
coObiTus  (ucxonbl). BeposTtHocTh  ciaydaiiHOro  coObITHs.  bau3ocTe  4acTOThI
U BEPOATHOCTU COOBITHNA. CiaydyallHbIE ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepauun HajJ COOBITUSIMH: TepeceueHue, OObEIUHEHHUE, MPOTUBOIOIOKHbBIC

coObITHs. J{narpammer Ditnepa. Dopmyia cI0KeHUS BEPOSTHOCTEH.



YcnoBHasE BEPOSATHOCTb. YMHOXKEHUE BEpOSATHOCTEW. JlepeBo  ciydalHOro
skcriepuMenTa. Popmysia nonHou BepostHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapHbiil ciydaiiHblii ONBIT (MCHOBITAHWE), ycHeX M Heyaadya. HeszaBucumbie
ucnbiTanus. Cepuss HE3aBUCHMBIX HCIBITAaHWM A0 mnepBoro ycmnexa. llepecraHoBku
u ¢akropuan. Yucno coueranuil. Tpeyronbauk [lackana. @opmyna Ounoma HeroToHa.

Cepust He3aBUCHUMBIX HcnbITaHui bepuymim. CiyuyaiiHplid BbIOOpD W3 KOHEYHOMN
COBOKYITHOCTH.

Cnyuaiinaa BenmunHa. Pacnipenenenue BeposTHOCTEN. J(narpaMma pacrpeneneHus.
Onepauun Haja CiaydalHbIMM BeJIWMYMHAMU. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHui, B TOM YUCJe TeOMETPUUECKOe U OMHOMHAIIBHOE.

21.11.3. Copepxxanue o0yuenus B 11 knacce.

CoBMecTHOE pacrpeie/ieHUE ABYX CIIy4YallHbIX BeJIM4YWH. He3aBucumeble cirydailHbie
BEJINYMHBI.

MaremaTu4yeckoe OXKHMIAHWE CIy4ailHON BenuuuHbl (pacnpenenenus). [Ipumepsl
MPUMEHEHUsI MaTeMaTUYeCKOro OXHUAAaHUsS (CTpaxoBaHHWeE, JioTepes). MareMaTruyeckoe
OXKHJlaHWe OWHApHOW CIIy4aliHOW BETWYMHBL. MaTeMaTHYeCKOe OXUIAAHUE CYMMBI
CIIy4allHBIX BeJIMYMH. MaTeMaTh4ecKkoe OKUJAHUE T€OMETPUYECKOT0 M OMHOMHUAIBHOTO
pacnpeeseHui.

Jlucniepcusi U CTaHAAPTHOE OTKJIOHEHUE CIIyYalHOW BEIWYMHBI (pacmpeaciieHus).
Hucnepcust OMHaApHON CITy4aifHOW BeNMYMHBI. MaTeMaTuyeckoe 0XKUJIaHue IPOU3BEACHUS
U JIACIIEPCHUS] CYMMBl HE3aBUCHUMBIX CIYy4YalHBIX BEJIMYMH. J(MCHEpCHUS M CTaHAAPTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacmpeneneHus. Jlucrnepcuss U CTaHJapTHOE OTKIOHEHUE
r€OMETPUYECKOTO PACIIPEIETIEHNUS.

HepaBenctBo UYeOwnmméBa. Teopema UYeOniméBa. Teopema beprymm. 3akon
Oonpmnx uucen. BoiOopouHbli MeTOJ McciaeaoBaHH. BbIOOpOUYHBIE XapaKTEpUCTUKHU.
OueHuBaHME BEPOATHOCTU COOBITUSI MO BbIOOPOUYHBIM AaHHBIM. [IpoBepka mpocrenmmx
TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  citydaiinple  BenuuuHbl.  Ilpumeppl. @DyHKIUA  IUIOTHOCTH

BEPOSITHOCTH pacrpenencHus. PaBHoMepHOe pacnpe/iesieHle U ero CBOWCTBa. 3a1auu,



MPUBOJSIINE K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3a1auM, NPUBOIAIIME K HOPMAIbHOMY
pactpeneneHnto. DyHKIMS MIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO PAacCHpeaciICHUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTH HOPMaibHOro pacnpeneneHus. OyHKUMS MIOTHOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACIICHUS.

[TocnenoBaTreabHOCTh OJJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3agaud, MTPUBOASILIKE
K pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciyuyaiiHbix BenuuuH. KoaddumumeHT TUHEHHOW KOppENsIuH.
CoBMecTHbIE HAOMIOACHUS ABYX BeJIWYUH. BBIOOpOUHBIN KOA(UIMEHT KOppesiuu.
Pasznuuue Mexay JMHEWHOW CBS3bI0 M IPUYMHHO-CIEICTBEHHOM CBA3BIO. JIMHENHasA
perpeccusi, METOJ] HAMMEHBIIINX KBAIPaTOB.

21.11.4. IlpeameTHble pe3ysibTaTbl O  OTACJIbHBIM  TeMaM  y4eOHOTO
Kypca

«BeposarHocTs u cratuctrkay. K xoniry 10 kimacca oOydJaromuiicss Hay4uTCs:

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: rpad, IUIOCKUM Tpad, CBI3HBIA Tpad, MyTh
B rpade, 1enb, MUK, 1epEBO, CTENEHb BEPILIUHBI, IEPEBO CIYYAMHOI0 SKCIEPUMEHTA;

CBOOOJIHO OMEpPUPOBATh MOHSATUSMHU: CIyHYaHBIA dKCIEPUMEHT (OIBIT), ClydailHoe
cOOBITHE, DJIEMEHTAPHOE CIIy4yailHOE COObITHE (3JIEMEHTAPHBINA UCXO/]) CIYyUYaiHOTO OMbITA,
HAXOJIUTh BEPOSITHOCTH COOBITHI B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMH;

HAaXOAUTh W (POPMYIHPOBATH COOBITHA: TEpeceueHue, OObEIUHEHUE MaHHBIX
COOBITHH, COOBITHE, MPOTHBONOJOKHOE JTaHHOMY, HWCIIOJIb30BaTh JUarpamMmbl Jiinepa,
KOOPJIMHATHYIO MPAMYIO JUIsl PEIIeHHs 3a]ay, IO0JIb30BaThCs (QOPMYJION CIIOXKEHUS
BEPOSITHOCTEH /ISl BEPOATHOCTEHN ABYX U TPEX CIIyYalWHBIX COOBITHH;

ONEPUPOBATh TOHATUSMH: YCIOBHAs BEPOSTHOCTb, YMHOYKEHHE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYYaWHOIO 3KCIIEPUMEHTA, HAXOAUTh BEPOSTHOCTH
COOBITHI C TIOMOIIBIO TPaBWJIa YMHOXKEHUS, JepeBa CIy4ailHOTO OIbITa, MCIOJIb30BaTh
dbopmyny mnonHOW BeposiTHOCTH, (opmyny baiieca mpu permieHun 3anad, ONPENEIsITh
HE3aBUCUMOCTH COOBITHIA TTO (POPMYJIC U TTO OPTAHHU3AIMN CITyYalHOTO KCIIEPUMEHTA;

NPUMEHSTh U3yYeHHbIE KOMOMHATOPHBIE (POPMYIIBI JIJIsi TIEPEUUCIICHUSI DJIEMEHTOB
MHOKECTB, 3JIEMEHTAapHBIX COOBITHI CIy4allHOrO OMNbITA, PEUIEHUs 3a]ad [0 TEOpPUHU

BEPOSITHOCTEN;



CBOOOJHO OINEpPUPOBATH MOHATUAMU: OWHAPHBIN CIydalHBIM ONBIT (MCHBITAHHUE),
yCIIeX U HeyJaya, HE3aBUCHUMbIC UCIBITAHUSA, CEPUS UCIBITAHUMN, HAXOAUTh BEPOSATHOCTH
COOBITHII: B CepUM MCHBITAHUM 1O TNEPBOr0O YyCIiexa, B CEPUM HUCMbITaHUN bepHym,
B OIIBITE, CBA3aHHOM CO CIIy4YailHbIM BRIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO OINEpUpOBaTh MOHATUSMU: CIydailHas BeJIMYMHA, paclpejesieHue
BEPOSITHOCTEW,  JAMarpaMMa  paclpeleseHus, OuHapHas  cllydailHas  BEJIMYMHA,
reoMeTpuyecKoe, OMHOMHUAIBHOE pacIpeiesieHHE.

23.9.4.2. [IpeagmeTHble pE3yJbTaThl IO OTAEIBHBIM TeMaM YYeOHOro Kypca
«BeposiTHOCTb U cTatucTKay. K koHily 11 kinacca oOyyaromuiicss Hay4uTCs:

ONEPUPOBATH MOHATUAMU: COBMECTHOE PACHPENEICHUE JABYX CIyYalHBIX BEJIWYMH,
HCIIOJI30BaTh TAaONMUIly COBMECTHOTO paclpelelieHus JABYX CIy4alHBbIX BEJIWYUH
JUISL BBIJCJIIEHUS PACHPENCIICHUS] KAKIOW BEJIMYMHBI, OIPEIEIEHUS HE3aBUCUMOCTH
CIIy4ailHbIX BEJIUYMH;

CBOOOJHO OMEPUPOBATH MMOHATHEM MATEMAaTUYECKOrO OXKUJAHUS CIy4ailHOU
BEJIMYUHBI  (paclpenesieHusl), NPUMEHSITh CBOMCTBA MaTE€MaTUYECKOrO0  OXUAAHUS
OpU pEeHIeHUH 3a/ay, BBIYUCIATH MAaTEMaTHYECKOE OXKHMJAaHUE OHHOMHUAIBHOIO
Y T€OMETPUYECKOTO PACIIPEACIIEHUM;

CBOOOJIHO OMEpUPOBATh MOHITHSIMH: JUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIYYAaWHOW BEJIUYMHBI
(pactipenenieHusl) TOpH  PELIEHUHM 3aJad, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHMAIILHOTO paclpeIeIeHU;

BBIUMCIIATh BBIOOPOYHBIC XApAKTEPUCTHKM MO JIaHHOM BBIOOPKE U OLEHUBATH
XapaKTepUCTUKM  TEHEPAIBbHOM  COBOKYNHOCTM  JAaHHBIX IO BBIOOPOYHBIM
xapakrtepuctukam. OIleHMBaThb BEPOSATHOCTU COOBITUI UM MPOBEPATH IpocCTeHIne
CTaTUCTUYECKUE TUNIOTESHI, MOJIb3YSICh N3YUYCHHBIMU PACTIPEICICHUSIMU.

22. ®epepasbHass  padoyass  mporpaMMa Mo  y4eOHOMY  NpeaMeTy
«udopmarTnka» (0a30Bblil YPOBEHbD).

22.3. ®enepanbHas pabovas mporpamma no yueoHomy npeametry «MHpopmatuka
(6a3oBBIii ypoBeHB) (mpeameTHas oOnacTh «Marematnka u uHMOpPMaTHKa») (manee

COOTBCTCTBCHHO — IIpOIrpaMmMa 110 I/IH(i)OpMaTI/IKe, HH(l)OpMaTI/IKa) BKJIHOYAcCT



MOSICHUTEIBHYIO 3alHCKy, COJep)KaHne oOyueHusl, IIIaHUPYEMbIe Pe3yJbTaThl OCBOCHUS
IpOrpamMMmsl 1o HHPOPMATHKE.

22.4. TlosicHuTenbHasT 3aMucKa OTpa)kaeT oOmMe IeJIu U 3aJa4d  U3Y4YeHUS
UH(POPMATUKH, XapaKTEPUCTUKY TICHUXOJIOTUYECKUX TMPEANOChUIOK K €€ M3yYeHHUIO
OOyYaroNIMMUCS, MECTO B CTPYKType ydeOHOTo IIaHa, a TakkKe MOJAXOJIbl K OTOOpY
COJIep KaHMsl, K OMPECIICHUIO TUIAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYPE TEMaTHUYECKOrO
TUTAaHUPOBAHMS.

22.5. Conepxanue O0Oy4Y€HHUsI PACKPBIBAET COJIEp)KAaTeNIbHbIE JIMHUU, KOTOpPbBIE
IpeaiaratoTcs s 0053aT€IbHOTO HM3YYEHHUs B KaXKJOM KJIacCe HAa YPOBHE CPEAHETO
oOrmero oOpazoBaHus.

22.6. Ilnanupyembie  pe3yJibTaTbl OCBOEHUS NPOrpaMmbl 1O HH(MOpMaATHKE
BKJIIOYAIOT JIMYHOCTHBIE, METalpeIMETHbIE pe3yibTaThl 3a BeCh NEepuoa oOydeHus
HAa YPOBHE CpeaHero ooOmero oOpa3oBaHUs, a TaKXKe IMPEAMETHBIE JOCTHKECHHUS
00y4Yaromierocs 3a Kbl rog 00y4eHusl.

22.7. TlosicHUTeNbHAS 3aIMKCKA.

22.7.1. Ilporpamma 1o UH(pOpPMATUKE HA YPOBHE CPEAHEro oOIero oopa3zoBaHMs
na€T MpeAcTaBleHUE O LesaX, oOmieil crpaterun OoOydeHHs, BOCHUTAHMUS M Pa3BUTHUSA
oOyyaromuxcsi cpejcTBaMu ydeOHoro mnpeamera «MHpopmaTukay Ha 06a30BOM YpOBHE,
yCTaHaBIMBAaeT o00sA3aTeNbHOE TMPEAMETHOE COJCp)KAaHUE, MpPEAyCMaTpPUBAE€T €ro
CTPYKTYPUpPOBAaHME IO paszjiellaM M TeMmMaM Kypca, OIpeAeNseT paclpeiesieHue €ero
1o Kjaccam (rojJam U3y4eHus).

22.7.2. IlporpammMa 1O nH(OpMaTHKE onpenenser KOJINYECTBEHHBIE
Y KQUeCTBEHHBIE XapaKTEPUCTUKHU YUYEOHOro maTepuana Jyuisl KaKJoro roja U3y4deHus,
B TOM UHCIE€ JJI1 COJAEPXKATEIbHOTO HAMOJIHEHUS PA3HOTO BUAA KOHTPOJIS
(MpOMEXYTOYHOM aTTecTalui O00yYaronuxcsi, BCEPOCCHUUCKHX MPOBEPOUYHBIX padoT,
roCyJapCTBEHHOW WTOroBoil arrtectanuu). llporpamma mno wuHbopmaTHKe SBISETCS
OCHOBOM JJII COCTaBJCHMsI aBTOPCKUX Y4YEOHBIX MPOTrpamMM U Y4EOHHUKOB, MOYPOUYHOIO
IUTAHUPOBAHUS KypCa YUUTEIIEM.

22.7.3. Yueonnii mpeamer «WHpopMaTMKa» Ha ypOBHE CpPEOHEro OOIIEro

o0pa30BaHUU OTPAXKAET:



CYILITHOCTh MH(POPMATHKHU KaK HAYUYHON AMCUUIIIMHBI, U3ydaroiel 3aKOHOMEPHOCTH
MPOTEKaHUSI U BO3MOKHOCTU aBTOMAaTU3allUud UH(GOPMAIIMOHHBIX TIPOIIECCOB B Pa3IUYHBIX
CUCTEMaX;

OCHOBHBIC 00JaCTH MPUMEHEHUsT HHPOPMATUKH, TIPEXKIE BCEro MHGOPMAIIMOHHbBIE
TEXHOJIOTUH, YIIPABJICHUE U COIMANBHYIO CPEpY;

MEXIUCITUTUTMHAPHBIN XapakTep HHPOPMATUKH U HH(OOPMAITMOHHON JACATEIHHOCTH.

22.7.4. Kypc unbopMaTHKd HA YPOBHE CpPEAHETO 00IIero oOpa3oBaHUS SBISETCS
3aBEpPIIAIOIIUM  JTAllOM  HEMNPEpPhIBHOM  MOATOTOBKM  OOy4aromuxcs B  00JacTu
nHDOpMATUKA ¥ HWH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM, OH OMHpAeTCS Ha
cojiep)KaHre Kypca WH(DOPMATHKH YPOBHS OCHOBHOI'O OOIIEro OOpa30BaHHUS U OIIBIT
MMOCTOSTHHOTO TPUMEHCHHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA, HaéT
TEOPETUUECKOE OCMBICIIEHUE, UHTEPIPETAINIO U 0000IIEHNE 3TOTO OMbITA.

22.7.5. B conepxxanun yuyeOHoro npeameta «HbopmaTika» BBIACISIOTCS YEThIpe
TEMaTUYECKUX pa3jena.

Paznen «{udpoBas rpaMOTHOCTBY OXBaTHIBAE€T BOIPOCHI YCTPOHCTBA KOMIIBIOTEPOB
U JIpYyTUX DIIEMEHTOB IM(GPOBOTrO OKPY>KEHHUS, BKIIOUYas KOMIIBIOTEPHBIE CETH,
WCIIOJIb30BAaHUE CPEJACTB OINEpalMOHHOM cucTembl, paboTry B cetu  HHTepHET
U UCIIOJIb30BaHNE HHTEPHET-CEPBUCOB, MHPOPMAITMOHHYIO 0€30M1aCHOCTb.

Paznen «Teopernueckne OCHOBBI MH(DOPMATUKMU» BKJIHOYAET B ceOS MOHATHUHBIN
anmapar  WHQOPMATHUKH,  BOMPOCH  KOAWUPOBAaHWS  HWHPOPMAIUHM,  WU3MEPCHHUS
uH()OpPMAITMOHHOTO 00bEMa JaHHBIX, OCHOBBI aJIreOpbl JIOTUKH M KOMIIBIOTEPHOTO
MOJICTTUPOBAHUSI.

Paznen «AnroputmMpl W TPOTPaMMHUPOBAHHE»  HANpaBlIe€H HA  Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy alropuTMOB, (OpMUPOBaHUE HABBIKOB
peanu3anuy IporpaMM Ha BEIOPAHHOM S3BIKE MPOTPAMMHUPOBAHHSI BBICOKOTO YPOBHSI.

Paznen «MHbopmaioHHble TEXHOJIOTHUW» OXBATHIBAET BOMPOCH MPUMEHEHUS
WHOOPMAITMOHHBIX ~ TEXHOJIOTHH, pPEaJu30BaHHBIX B TPHUKIAJHBIX  MPOTPAMMHBIX
NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE NPU PEIICHUHU 3a]ad aHaju3a JaHHBIX,
MCIOJIb30BaHUE 0a3 TaHHBIX U AJICKTPOHHBIX TAOIUIL AJIs1 PEIICHUS] PUKIIATHBIX 3a/1a4.

B mpuBenénHom pganee coaepxkaHuu ydeOHoro rmnpeamera «MHbopmaTukay



KypPCHBOM BBIJICJICHBI JOMOJHUTENIbHBIE TEMbI, KOTOPbIE HE BXOJAIT B O0S3aTENbHYIO
nporpamMmy OOyYeHHsS, HO MOTYT OBITh MPEAJIOKEHBl I HM3YYEHHsS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIOCOOHBIM 00YYaOIIUMCS.

22.7.6. Pesynprarel  0a30BOrO0  ypOBHS  M3y4YEHHS  y4eOHOro  IpeaMeTa
«MHpopmMaTrukay OpPUEHTUPOBAHBI B MEPBYIO OYepenb Ha OOIIyI0 (PYHKIHOHAIbHYIO
IrPaMOTHOCTh, TMOJy4YeHHWE KOMIIETEHTHOCTEH [HJisi TOBCEAHEBHOW JKM3HH W OOILIEro
pasButus. OHHM BKJITIOYAIOT B ce0s:

MOHUMaHUE MPEIMETa, KIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIMX
AJIEMEHTOB U3y4aeMOM IPpeIMETHON 00J1acTH;

YMEHHE peliaTh THUIOBbIC MPAKTHUECKUE 33/1a4H, XapaKTepHbIE ISl UCTIOIb30BaHUS
METOJIOB U MHCTPYMEHTApHsl JAHHOU MPEeAMETHON 00JacTH;

OCO3HaHUE paMOK HM3y4aeMOW NpeIMETHOW 00JacTH, OrPaHUYEHHOCTH METOJ0B
Y UHCTPYMEHTOB, TUITUYHBIX CBSI3E€H ¢ IPYTUMU 00JIaCTIMU 3HAHMUS.

22.7.7. OcHoBHas 1enb U3yyeHus yueOHoro npeamera « Mapopmarrkay Ha 0a30BOM
YPOBHE JUIsl YPOBHSI CpelHEero ooOiiero oOpa3oBaHUs — OOecCHeYeHUEe JadbHEUIIEro
pa3BUTHS WHOOPMAIIMOHHBIX KOMIIETCHIIUN BBIMMYCKHUKA, €r0 TOTOBHOCTH K XHU3HH B
YCIOBUSIX  pa3BHUBAIOIIETOCS  WH(OPMAIIMOHHOTO  OOIIECTBA W BO3pacTarolieit
KOHKYPEHIIMU Ha PhIHKE Tpyaa. B cBs3u ¢ aTum usydenue unpopmaruku B 1011 kmaccax
JOJIKHO 00ECTIeUUTD:

c(hOpPMUPOBAHHOCTh TPEJACTABICHUNA O pPOIH HHPOPMATHKH, HHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B COBPEMEHHOM OOLIECTBE;

cOpPMUPOBAHHOCTh OCHOB JIOTHYECKOTO ¥ QJITOPUTMHUYECKOTO  MBIIICHUS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3inyaTh (PaKThl U OLIEHKH, CPABHUBATH OIICHOYHBIE
BBIBOJIbI, BHJIETh HUX CBS3b C KPUTEPHUSIMHU OIEHUBAHHUS U CBSI3b KPUTEPHEB C
OMpEeNeIEHHON CHUCTeMOM IIEHHOCTEHW, MPOBEPATh Ha JOCTOBEPHOCTh M 0000IIAThH
uH(bOpMAIHIO;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O BIUSHUM HHPOPMAIMOHHBIX TEXHOJOTUN
Ha OKU3Hb YeJIOBEKa B O0OIIECTBE, MOHMMAHHE COLMAIBHOIO, SKOHOMHUYECKOTO,
MNOJUTUYECKOTO,  KYJIbTYPHOIO, IOPUIUYECKOr0, MPUPOAHOIO, SPrOHOMUYECKOTO,

MCIUIIMHCKOI'O " (I)I/I?)I/IOJIOFI/I‘I€CKOFO KOHTCKCTOB I/IH(I)OpMaIII/IOHHBIX TGXHOHOFI/Iﬁ;



NPUHATHAE TPABOBBIX M DJTUYECKUX ACHEKTOB HWH(MOPMALMOHHBIX TEXHOJIOTHA,
OCO3HAHHUE OTBETCTBEHHOCTH JIIOJICH, BOBJIECYEHHBIX B CO3JAHUE U HCIIOJIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, pAaCIpOCTpaHEHUEe UH(OpMAaIIH;

CO37laHUE YCJOBUH Il Pa3BUTHSA HABBHIKOB Yy4YeOHOH, MPOEKTHOM, Hay4YHO-
UCCJIEIOBATENIbCKOM M TBOPUYECKOW  JEATEIbHOCTH, MOTHBALUU  OOYyYaroluXcs
K CaMOPa3BUTHIO.

22.7.8. Ob6miee 4nucio 9acoB, PEKOMEHIOBAHHBIX JUISI M3yYCHHUS HHPOPMATHUKH -
68 yacoB: B 10 kiacce — 34 ygaca (1 ygac B Henenmwo), B 11 kiacce — 34 gaca (1 yac B
HEJICITIO).

22.7.9. ba3oBelif  ypoBeHb HU3ydeHUs UHGOPMATUKA PEKOMEHIyeTcs s
CleyouuX npoduiei:

€CTECTBEHHO-HAYYHBIN MPOQHIIb, OPUEHTUPYIOMINI 00yUaroUXCsl Ha Takue chepbl
JeSTeNIbHOCTH, KaK MEIMIIMHA, OMOTEXHOJIOT U, XUMHUs, (PU3UKa U IpYyTHE;

COLIMAJIbHO-OKOHOMHYECKUN  MpOQuiib, OPUEHTUPYIOIIMK  oOydarouuxcst Ha
npodeccun, CBSI3aHHBbIE C COLMAIBHOUN cdepoil, PuHaHCaMH, SKOHOMUKOM, yIIpaBICHUEM,
NPEANPUHUMATEIBCTBOM U IPYTUMU;

YHUBEpCAlbHbIA  MNpoduib, OPUEHTUPOBAHHBIN B TMEpPBYIO OYepeab  Ha
oOyuaromuxcs, ued BBHIOOp HE COOTBETCTBYET B IIOJHOM Mepe HH OJHOMY U3
YTBEPKIAEHHBIX MPODUIICH.

22.7.10. ba3oBblii ypOBEHb H3Yy4Y€HUsI HHPOPMATUKH OOECIIEUMBAET MOJITOTOBKY
o0yuaromxcs, OPUEHTUPOBAHHBIX Ha T€ CIELUUAIbHOCTH, B KOTOPBHIX MH(OPMaLMOHHbIE
TEXHOJIOTUM  SIBJISIOTCA ~ HEOOXOJMMBIMHM  HMHCTPYMEHTaMu  MpO(ecCHOHATbHON
JEeATENbHOCTH, Y4acTUE B MPOEKTHOM M HMCCIEN0BATEIbCKON NEATEIbHOCTH, CBSI3aHHOMN
C MEXIUCUUIUIMHAPDHON M TBOPYECKOM TEMAaTUKOW, BO3MOYKHOCTh pEUICHUA 3a/Jad
0a30BOro YpOBHS CIOXHOCTH EMHOTO rOoCcy1apCTBEHHOIO 3K3aMeHa 0 HH(POpMaTHKeE.

22.7.11. TlocnenoBaTeNbHOCTh M3YYEHUSI TEM B TpelesiaX OJHOTO roja o0ydeHus
MOKET ObITh U3MEHEHA 10 YCMOTPEHHIO YUHUTEIIS MPU MOJT0TOBKE paboyeil mporpaMmbl U
MOYPOUYHOT'O TIAHUPOBAHHUS.

22.8. Conepxanue oOyuenus B 10 kimacce.

22.8.1. [ludpoBas T paMOTHOCTb.



TpeboBanust TexHUKH O€30MACHOCTH W TUTHEHBI NpHU paboOTe C KOMIbIOTEpaMu
U JPYTUMU KOMIIOHEHTaMH [IU(YPOBOTO OKPYKEHUS.

[lpunuuner  paGoTel  KommbloTepa. llepcoHanbHbId  KOMIBIOTEp.  BhIOOD
KOH(UTYpalr KOMITbIOTEpa B 3aBUCUMOCTH OT PEIIaeMbIX 3aa4.

OCHOBHBIE TEHAEHUHUHM PA3BUTHS KOMIIBIOTEPHBIX TeXHOJOTHil. I[lapannenbHbie
BbIYMCIIEHUs. MHorompoieccopHbie cuctembl. CynepkoMnbloTepbl. Pacnpeodenénnvie
8bIUUCIUMENbHbIE CcUCmeMbl U o0Opabomka Oonbuwiux OauHblx. MUKPOKOHTPOJUIEPHIL.
Po6oTu3npoBaHHbIe TPOU3BOICTBA.

[IporpammHuoe oOecrnieueHUE KOMIMBIOTEPOB. Buasl mporpamMMHOro oOecreueHus
u ux HazHayeHue. OCOOEHHOCTH MPOTrPaMMHOTO OOECreYeHUs] MOOUJIBHBIX YCTPOMCTB.
Onepanmonnas cucrema. IloHSATHE O CHUCTEMHOM aIMUHUCTpUpOBaHMM. WHcTamuisms
U JIGUHCTAJUISAUS IPOTPaMMHOTO 00€CTIeYeHHS.

daiinoBas cucrema. llouck B ailmoBort cucreme. Opranuzamuss XpaHEHUs
1 00pabOTKH JAHHBIX C HCIOJIb30BAHHEM HWHTEPHET-CEPBUCOB, OOJIAYHBIX TEXHOJIOTHI
1 MOOWMJIBHBIX YCTPOUCTB.

[IpuknaaHbple KOMIBIOTEPHBIE MPOrpaMMBbl  JUISl  PEIICHUsS THUIOBBIX  3a7a4
1o BeIOpaHHOM crieranu3anui. CHCcTeMbl aBTOMAaTU3UPOBAHHOTO MTPOESKTUPOBAHHSL.

3akoHogaTenbcTBO  Poccuiickoit  ®Deneparun B 00JacTH  MPOrPAMMHOIO
oOecrieyeHus1. JIMleH3MpoBaHUE NPOrpPAMMHOrO OOecneueHHuss U LHUQPPOBBIX PECYPCOB.
[IponpuerapHoe u  cBoOoAHOE  mporpamMMHoe  obecrneueHue.  Kommepueckoe
U HEKOMMEPUYECKOE HCIOIb30BaHUE MPOrPAMMHOr0 00eCIeYeHHs] U HU(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YyCTaHABIMBacMasl 3aKoHOJATenbCcTBOM Poccuiickonn — ®enepannu
3a HEMPaBOMEPHOE UCII0Ib30BaHKE ITPOrPAaMMHOT0 0OecieueHus U HIU(PPOBBIX PECYPCOB.

22.8.2. TeopeTrnyeckne OCHOBbI HUH()OPMATHKHU.

Nudopmarnus, nanHple u 3HaHUS. YHHUBEPCATBHOCTh JIUCKPETHOTO TMPEICTABICHUS
uHpopmanuu. JIBonuHoe koaupoBaHue. PaBHOMepHbIE 1 HEPABHOMEPHBIE KOJbI. Y CIOBUE
®aHo. [lonamue o 603MONCHOCMU KOOUPOBAHUS C OOHAPYICEHUeM U UCNpAagieHuem
owubox npu nepedave koda. llogxomel K wu3MepeHuro uHpopmaruu. CyIIHOCTb
00BEMHOTO (an(aBUTHOr0) MOAXOAAa K HM3MEPEHUI0 HH(OpMalMHU, ONpelneieHue OuTa

C TOYKH 3peHUs an(haBUTHOTO MOAXOMA, CBSI3b MEXY pazMepoM andaButa



1 WHOOPMAIMOHHBIM BECOM CHMBOJIa (B TIPEATONOXKECHHH O PaBHOBEPOSTHOCTH
MOSIBJICHUSI CUMBOJIOB), CBSI3b MEXIY €IWHUIIAMH W3MEpeHus HH(popManuu: OUT, OaWT,
Ko6aitt, Mbaiit, ['6aiit. CymHOCTh COAEPKATEIBHOTO (BEPOSTHOCTHOIO) MOAXO0Aa
K U3MEPEHHIO MHGOPMAIINH, OTIpeieTIeHUue OUTa ¢ TIO3UIUHU COJIEPKaHMS COOOIICHMS.

Nudopmanmonnsie mpoueccol. llepenaya unpopmanuu. MCTOUYHHMK, NPUEMHUK,
KaHaJl CBSI3W, CUTHAJ, KoaupoBaHue. Mckaxenue nadopmaruu mpu nepemade. CKOpOCTh
nepeaun JIaHHbIX TI0 KaHally CBA3U. XpaHeHue nHpopManuu, 00bEmM namsatu. Od6paboTka
uHpopmanuu. Buasl 00pabOTKM HMHPOpMalMU: TMOJYYEHHUE HOBOTO COJAEpKaHUS,
n3MeHeHue ¢opmbl mpencraBienus uHpopmaruu. Ilowmck  wHbOpMmarmu.  Pomb
uHdopMauu 1 HHPOPMAIIMOHHBIX MTPOIIECCOB B OKPYKAIOIIEM MUDE.

Cucrembl. KOMITIOHEHTBI CHCTEMBI W WX B3amMojielicTBue. CUCTEMBI YIIpaBICHHUS.
VYnpasnenue kak nHGopmMamoHHbIi mpoiecc. OOpaTHas CBS3b.

Cuctembl cumucieHus. Pa3BépHyTas 3amuMch MENbIX W JAPOOHBIX  YHCEI
B TO3UIIMOHHBIX cHUcTeMax cuucieHus. CBOHCTBa MO3UIMOHHOM 3alUCU  YKCIIA:
KOJMYECTBO HHU(P B 3aMKHCH, MNPU3HAK JEIUMOCTH YHCIA HAa OCHOBAaHUE CHCTEMBI
CUHCIICHUS. AJTOPUTM TIEPEBOJAA IIEJIOTO YKCJIa W3 P-MYHOW CHCTEMBI CUHCIICHUS B
JECATUYHYI0. AJNITOPUTM TepeBoJia KOHEYHOW P-mdHON npo0u B NeCATUYHYIO. AJITOPUTM
NepeBo/ia 1LENOoro 4YHciia W3 JIeCATUYHOM CHUCTeMBbl cuucieHusi B P-uunyto. [lepesoo
KOHeuHou  OecsimuyHou  Opoou 6  P-uumyro.  ]JIBouudHasi, BOCbMEpUYHasT W
[IECTHAAIIATEpUYHAST CUCTEMbl CUYHUCIICHHS, TIEPEBOJI YMCET MEXAY JTUMHU CHCTEeMaMH.
ApudmMernueckue onepary B TO3UITMOHHBIX CUCTEMAaX CUHCIICHUSI.

[IpeacraBnenne TeENbIX ¥ BEMICCTBEHHBIX YHCET B TAMSATH KOMIIbIOTEpA.

KogupoBanue texcroB. Kogupoka ASCII. OnnHobaiiTHbie kKonupoBku. CTaHAapT
UNICODE. Komuposka UTF-8. Onpenenenue umHpoOpManmoHHOro oOBbEMa TEKCTOBBIX
COOOIIIEHUH.

KoaupoBanue nzobOpaxenuit. OueHka MHGOPMAIIMOHHOTO 00BEMa PacTpOBOTO
rpadudeckoro n300paxeHus Mpu 3aJaHHOM Pa3PEIICHUH U TIIyOMHE KOJUPOBAHUS [BETA.

KomupoBanue 3Byka. OneHka MH(POPMAIMOHHOTO 00BEMa 3BYKOBBIX JaHHBIX
MpY 33JaHHBIX YaCTOTE AUCKPETU3ALNU U PA3pSAHOCTH KOJUPOBAHUS.

Anrebpa noruku. BeickaspiBanus. Jlornueckue omepauuu. TaOmuisl MCTUHHOCTH



JIOTUYECKUX ONEpaluil «JIU3BIOHKLINSY, «KOHBIOHKIHUSY, «UHBEPCUS», «UMILTAKALUS,
«OKBUBAJIEHUUs». Jlornueckne BBIpAKEHHs. BBIYMCIIEHHE JIOTMYECKOTO 3HAYCHMS
COCTaBHOI'O BBICKA3bIBAHUS MPH MU3BECTHBIX 3HAYEHHUAX BXOJSAILIMX B HETO DJIEMEHTAPHBIX
BbICKa3bIBaHUU. Tabauilbl UCTUHHOCTH JIOTMUECKUX BbIpakeHUM. Jlormyeckue omnepanuu
Y Ollepalliy HaJ MHOKECTBAMHM.

[Ipumepsl 3aKOHOB anreOphl JIOTMKU. DKBUBAJIIEHTHBIE TPE0OPA30BaHUS JIOTHUYECKUX
BBIpOKCHUNA. Pewenue npocmetiwiux nocuyeckux ypasHenuu. Jlornueckue QyHKIUU.
[TocTpoenue JIOruueckoro BBIpAKEHUSI C JAHHOW Tabnuiedl ucTuHHOCTU. HopmanvHuvle
Gopmol: OU3BIOHKMUBHAS U KOHBIOHKIMUBHASL HOPMATbHbIE (hOPMbL.

Jlornueckue anemeHTsl KoMmibloTepa. Tpurrep. Cymmatop. Iloctpoenue cxemsl
Ha JIOTUYECKHX JJIEMEHTaX II0 JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO
BBIPAKEHUS I10 JJOTUYECKOUN CXEME.

22.8.3. ndopMaliioHHbIE TEXHOJIOTHH.

TekctoBeii mpomeccop. PemaktupoBanne u  ¢dopmatupoBanue. IlpoBepka
opdorpadun u rpammatuk. CpeacTBa MOMCKAa U aBTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonp3oBanne crtuned. CTpyKTypUpPOBAaHHBIE TEKCTOBbIE JOKYMEHTHl. (CHOCKH,
ornasieHue. O0naunble cepBuchl. KomekTnBHas paboTa ¢ JOKYMEHTOM. MHCTpyMeHTHI
pPElEH3UPOBaHUs B TEKCTOBBIX Mporieccopax. Jlemosas mepenucka. Pedepar. [IpaBuna
IUTUPOBAHKUS MCTOUYHMKOB W odopmiieHus: ouodimnorpaduueckux ccouiok. OdopmieHue
CIOUCKAa  JIUTEPATypbl.  3HAKOMCMEO  C  KOMNbIOMEPHOU  8EPCMKOU  meKCcma.
Cneyuanuzupogantule cpedcmsea pedaKxmupo8anusi MamemMamuidecKux meKcmos.

BBon wu300pakeHHid C HCMOJIB30BAHMEM PAa3IUYHBIX LHUQPPOBBIX YCTPOMCTB
(undpoBeIX (oToanmapaToB U MHUKPOCKOIIOB, BHJEOKamep, CKaHEPOB U JPYrux
ycTpoiicTB.). I'padpuueckuii penaktop. O6padboTka rpaduueckux o0beKTOB. PactpoBas
U BeKkTopHas rpaduka. @opmatsl rpadpudeckux (Hanos.

Coz0danue u npeobpazosanHue  ayouo8uzyaivbHvix obvekmos. OOpaboTka
M300pakKeHHsI U 3ByKa C MCIOJIb30BaHUEM UHTEPHET-PUIIOKECHUM.

MynsTumenna. Kommnberorepusie npezeHranuu. Vcnonb30BaHHE MyJIBTUMEIUNHBIX
OHJIAWH-CEPBUCOB JJIs1 pa3pabOTKH MPE3eHTAINI MPOEKTHBIX PadoT.

[IpyHUMIIBI TOCTPOEHUSI M PEJAKTHUPOBAHUSA TPEXMEPHBbIX Mopenei. Cemounvie



mooenu. Mamepuanvl. Modenuposanue ucmounuxkos oceewjenus. Kamvepwvi. Aooumuensvie
mexnonoauu (3D-npunmepst). Ilowamue o GupmyanvHoU pearbHOCmMu U OONOJHEHHOU
PeanbHOCmU.

22.9. Conepxanue oOyuenus B 11 kmacce.

22.9.1. lludposasi rpaMOTHOCT.

[IpyHIMIOBI TOCTPOEHUS | amnmapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
Ceresble npotokosbl. Cetb MHTEepHET. Anpecanus B cetu MuaTepHer. CuctemMa JOMEHHBIX
UMEH.

Be6-caitit. BeO-ctpanunia. BzaumoneiictBue  Opayzepa ¢ BeO-cepBEpOM.
Junamuyeckue crpaHunbl. Pa3paboTka wuHTEepHeT-ipriokeHuil (caiitoB). CereBoe
XpaHEHUE JaHHBIX.

Bunsr JIeSITEIbHOCTU B ceTu Nutepner. CepBucsel Nutepnera.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO0 BpPEMEHU
(Hanpumep,  JoKanusg ~ MOOWJIBHBIX  Tele(OHOB,  OMNpeJeieHUue  3arpyKE€HHOCTU
aBTOMAarucTpaseil), ”HTePHET-TOPTOBIIs, OpOHUPOBAHKUE OUIIETOB, TOCTUHHUIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBUCH M ycayrd. CouuanbHble CETH —
OpraHu3aiys KOJUICKTUBHOTO B3aUMOJIEUCTBUA M OOMeHa JaHHbIMU. CEeTeBON STUKET:
mpaBuia TIOBeACHHS B KubOeprpocTtpanctBe. [IpoGiema NOMIMHHOCTH TMOTYyYEHHON
uHopmaru. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE UM HIKOHOMHUYECKHE VYIPO3bl, CBSI3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJorui. OOmme npoOiieMbl  3allUThI
uHpopmauu U uHpopManuMoHHOW Oe3omacHocTu. CpeacTBa 3alUThl  MHGOpPMAUU
B KOMIIbIOTEpPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX HWH(OOPMAIMOHHBIX
cuctemax. IIpaBoBoe obOecneyeHue HHPOPMALMOHHON O€30MACHOCTU. OIeKMPOHHAS
nOONnUCh, cepmuuyuposanHole catimol U OOKYMEeHMbl.

[IpenoTBpalieHue HECAHKIIMOHUPOBAHHOTO JOCTYIA K JIMYHON KOH(PUACHIIUATHHON
uHpopMaIu, XpaHsIIecs Ha MEPCOHATHLHOM KOMIIbIOTEpPE, MOOWIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpamMMmHOoe oOecriedeHue W CrocoObl 0OpbObI ¢ HUM. AHTHUBUPYCHBIE
nporpammbl. OpraHuzanusi JHUYHOTO apxuBa HHPopMauuu. Pe3epBHOE KONMUpOBaHUE.

[TaponbHas 3amuTa apxusa. [llugpposanue oanmvix.



WNupopmalinoHHble TEXHOJOTUU U TPO(ECcCHOHATbHAS N1EeATEIbHOCTb.
Nudopmarmonnsie pecypcesl. [ludposas sxonomuka. Mabopmarmonnas KyasTypa.

22.9.2. Teopernueckue OCHOBbI UH(POPMATUKH.

Monenn u wmonenupoBanue. llenn MoaenupoBaHusi. ANEKBaTHOCTh MOJENU
MOJICTIUPYEMOMY OOBEKTY WK Tipolieccy. Dopmanu3anus NpUKIagHbIX 3a1a4.

[IpencraBieHune pe3ynbTaTOB MOJCIHPOBAHUS B BHJE, YIOOHOM Il BOCHPUATHSA
yenoBekoM. ['paduaeckoe mpeacTaBieHne JaHHBIX (CXeMbl, TAOIUIIBI, TPadUKH).

I'padpl. OcHoBHBIE TOHSATHSA. Bunel rpadon. Pemienue anropuTMuUYecKux 3ajad,
CBSI3aHHBIX C aHATU30M TpadoB (MOCTPOCHHE ONTUMAIBHOTO MYyTH MEXy BEpIIMHAMHU
rpada, ompelne’eHHEe ~ KOJIMYECTBA  Pa3IMYHbIX  OyTed  MEXIy  BepIIMHAMHU
OPUEHTUPOBAHHOTO AlUKINYECKOTo rpada).

HepeBbss. bunapHoe nepeBo. JIMCKpeTHBIE HIPHI ABYX MWIPOKOB C IOJIHOM
unpopmanueit. [loctpoenue nepeBa mepedbopa BapUaHTOB, OMHMCAHHE CTPATETUU HUTPbI
B TaOIMYHOMN (popMe. BBIMTPHIIIIHBIE CTPATETUH.

Hcnonp3oBanue rpadoB U JEpEeBbEB NpPU ONHUCAHUM OOBEKTOB M IPOILIECCOB
OKPY KaIOIEero MUpa.

22.9.3. AIropuT™Mbl 1 IPOrpaMMUPOBAHHUE.

OmnpeneneHre BO3MOXHBIX PE3ylbTaTOB pabOThl MPOCTEHIIUX  aNTOPUTMOB
yOPaBICHUS UCHIOTHUTENSIMUA U BBIYUCIUTENBHBIX aTOPUTMOB. OmnpeaeneHue UCXOIHbIX
JaHHBIX, IPU KOTOPHIX AITOPUTM MOXKET JIaTh TpeOyeMbIil pe3ybTarT.

Oranbel pemieHds 3anad Ha KommbioTepe. 3k mporpammupoBanust (Ilackanb,
Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMH $3bIKa MPOTPaMMHUPOBAHUS. THIIBI
JaHHBIX: IIEJIOYKMCIICHHbIE, BEIECTBEHHbIEC, CHUMBOJIbHBIC, JOrHYeckue. BeTBieHus.
CocrtaBnbie ycnoBus. Llukner ¢ ycioBuem. Llukisl mo mepemenHoil. Mcmonb3oBaHue
TaOJIHI] TPACCUPOBKH.

Pa3paboTka U mporpaMMHasi peaju3alusl aJIrOpUTMOB PEUICHUS TUIIOBBIX 3ajad
06azoBoro ypoBHs. [lpumepsr 3amad: anrOpuTMbI OOpPaOOTKM KOHEYHOW YHCIIOBOM
NOCJIEI0BATEIbHOCTH (BBIYMCICHUE CYMM, IPOU3BEIEHUM, KOJMYECTBA 3JIEMEHTOB
C 3a/JIaHHBIMHU CBOWCTBAaMH), aJITOPUTMBI aHAIIM3a 3allMCH YHCEN B TO3UIIMOHHON cHCcTEeMe

CUHMCJICHUS, aJITOPUTMBI PEIICHUS 3229 METOI0M Itepebdopa (IIOUCK HanOOIBIIETo 00IIIero



JENUTENS ABYX HATYypaTbHBIX YUCEI, TPOBEPKa YKCIIa Ha MPOCTOTY).

O6paboTka CHUMBOJIbHBIX JAHHBIX. BceTpoennbie byHKIIUN S3bIKa
IPOrpaMMHUPOBAHUS 171 00pAaOOTKU CUMBOJBHBIX CTPOK. Aneopummsl pedaxmuposanus
meKcmos (3ameHa cumeoa/ppacmenma, yoanieHue u B6CMABKA CUMBONA/Ppazmenma,
NOUCK 8X0JHCOEHUSL 3A0AHH020 00pa3ya).

TabnuuHble BEMUYUHBI (MACCUBHI). [loHAmMUE 0 08YMEPHBIX MACCUBAX (MAMPUYAX).
AnropuTMbl pabOTBI C BJEMEHTAMH MacCHBa C OJHOKPATHBIM IMPOCMOTPOM MAaCCHBA:
CYMMHUPOBAHHE JIEMEHTOB MacCHBa, MOJCYET KOJIMUYECTBA (CYMMBI) 3JIEMEHTOB MAcCHBa,
YIOBJIETBOPSIOMIUX 33JaHHOMY YCJIOBHUIO, HAXOXJEHUWE HAMOOJbIIEr0 (HAUMEHBIIETO)
3HAUEHUS DJIEMEHTOB MAaCCHBa, HAXOXKJEHHWE BTOPOTO MO BEJIWYUHE HAUOOIBIIETO
(HAaMMEHBITIETO) 3HAYEHUWsS, JMHCHHBIM TOWCK DJJIEMEHTa, IIePECTAaHOBKA JJICMEHTOB
MaccuBa B 00OpaTHOM TOPSIZIKE.

CopTtupoBka OJIHOMEpPHOr0 MaccuBa. [IpocTbie METOAbl COPTUPOBKU (HANpUMED,
METOJI Iy3bIphKa, METOJ] BEIOOpa, COPTHUPOBKa BcTaBKamu). [loxmporpammel. PexypcusHule
ancopummeol.

Cnooichocmy — 8bIMUCTIEHUSL,  KOTUYECMBO  BbINOJIHEHHbIX — Onepayuti,  pasmep
UCNONIL3YeMOU NAMAMU, 3A8UCUMOCb KOIUYECMBd ONEpayuti Om pasmepa UCXOOHbIX
OAHHbIX.

22.9.4. ndopmMallMuOHHbIE TEXHOJIOTHH.

Ananmu3 nmaHHbiX. OCHOBHBIC 3aJaud aHalW3a JIaHHBIX: IPOTHO3WPOBAHME,
Kjaccudukanus, KiacTepusaius, aHaiu3 OTKIOHeHuH. [locnenoBarenbHOCTh pEIICHHUS
3a/1ay aHaIM3a JaHHBIX: COOP MEPBUYHBIX JTAHHBIX, OYMCTKA M OIICHKA KayeCTBa JaHHBIX,
BBIOOD W/WJIM TIOCTPOEHUE MOJENH, NMPeoOpa3OBaHHWE MAHHBIX, BU3yaJIW3allus JTAHHBIX,
MHTEPIpETals Pe3yIbTaTOB. MHmeniekmyanvHblil aHaIu3 OAHHBIX.

AHanmu3 TaHHBIX ¢ TIOMOIIBIO JICKTPOHHBIX TAOIUIl. BBIYHCIIEHHEe CYMMBI, CPETHETO
apu(pMETUIECKOTO, HauOOJBIIET0 ¥ HAUMEHBIIETO 3HAYCHUN Auamna3zoHa. BeiyucneHue
Koaghpuyuenma koppensyuu 08yx paoos oanuulx. [1o0bop nunuu mpenoa, peuieHue 3a0ay
NPOCHO3UPOBAHUSL.

KommnbroTepHo-MaTeMaTuyeckue MOJENH. DTarbl KOMIbIOTEPHO-MAaTEMAaTUYECKOrO

MOJCINPOBAHUA: ITIOCTAHOBKA 3a/1a4H, pa3pa60TI<a MOJCIH, TCCTUPOBAHHUEC MOJCIIN,



KOMIBIOTEPHBIA  JKCIIEPUMEHT, aHaldu3 pe3yJbTaTOB MojenaupoBaHus. [lpumepuol:
MOOenUuposanue O0BUNCEHUS, MOOeIUPOBaHUe OUONOSUYECKUX CUCEM, MamemMamuiecKue
MoO0enu 8 IKOHOMUKe.

YuclieHHOE pelleHre YPAaBHEHHI C OMOLIBI0 Mo0opa mapamerpa. Onmumuzayusl
KaK NOUCK Haulyyule2o peuleHus 8 3a0anuvlx ycrosusx. Llenesas ¢yHxkyus, oepanuyeHus.
Pewienue 3a0au onmumuzayuu ¢ nNOMOwbio 1eKmMpOHHbIX MAOIUY.

Tabmuunbie (pensiiuoHHbIC) 0a3bl MaHHBIX. Tabnuia — MpeACTaBICHUE CBEIACHUIN

00 omHoTHIIHBEIX 00bekTax. Iloite, 3anmuck. Kirou Tadimipel. PaboTta ¢ roroBoi 6a3oi

JAHHBIX. 3anojiHeHue 0a3bl JaHHbIX. [louck, copTupoBka W (QUIbTpaIUsl 3aMUCEi.
3anpockl Ha BBIOOPKY JaHHBIX. 3aMpOCHI ¢ TapameTpamMu. BerunciasieMble Mois B 3ampocax.

MHorotabiuuHbie 0a3bl TaHHBIX. THIIBI CBSI3EW MEXy TabIullaMu. BHew Ul K.
L{enocmnocms. 3ampockl K MHOTOTaOJWYHBIM 0a3aM JIaHHBIX.

CpenctBa UCKYCCTBEHHOro  uHTe/UiekTa. CepBHCHI  MAIIMHHOIO  MEpeBoja
U pacmo3HaBaHUs yCTHOU peun. UneHTudukanus u mouck n300pakeHul, pacrio3HaBaHHUE
mun. CamooOydarommuecst cucteMbl. ICKyCCTBEHHBIN MHTEIEKT B KOMITBIOTEPHBIX UTpax.
Hcnonb3oBaHWe METOAOB MCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarolUX CHCTEMax.
Hcnonp3oBaHne METOJIOB HMCKYCCTBEHHOTO HHTEIJIEKTa B poOoToTexHuke. WHTepHeT
Bemei. [lepcrniekTUBBI pa3BUTHSI KOMITBIOTEPHBIX HHTEIUIEKTYJIbHBIX CUCTEM.

22.10.  IInanupyemsie pe3yJIbTaThI OCBOEHUS IIPOTrpaMMBbl 1o
nH(OpMaATHKE HA YPOBHE CPETHETO OOIIETO 00pa30BaHUSI.

22.10.1. JIudHOCTHBIE pE3ydbTaThl OTPAXarOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcs pyKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CUCTEMOW  IICHHOCTHBIX  OpHUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUI,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIEeCTBa, paclUIdupeHue
JKU3HEHHOT'O OIbITa M OMbITa JACSATEIBHOCTH B TMPOILECCE peaau3aluu CpPeiACTBAMU
y4eOHOro  mpeaMera OCHOBHBIX  HAIpaBJICHUN  BOCIUTATEIBHOW JCSATEIBHOCTH.
B pesynprare wusydyeHus MHGOpPMATUKU HaA YPOBHE CpeaHero oOiero oOpa3oBaHUS
y oOyuatorierocst OyayT chopMupOBaHbI CISAYIONINE TUIHOCTHBIC PE3YIIbTaThI:

1) rpask1aHCKOT0 BOCTIUTAHUS:

OCO3HAHUC CBOUX KOHCTHTYUHMOHHBIX IIpaB H OGHB&HHOCTCﬁ, YBAKCHHUC 3aKOHA



W TIPaBOTIOPSAIKA, COOJIIOJICHHE OCHOBOTIONATAIONINX HOPM HH(GOPMAIIMOHHOTO TIpaBa
1 nH(pOpMAIIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh ~ MPOTHUBOCTOSITh  HACOJIOTHHU AKCTPEMU3MA, HallMOHAJIN3Ma,
KceHo(poOuu, TUCKPUMUHAIIAN 110 COIUATBHBIM, PEITUTHO3HBIM, PACOBBIM, HAITMOHAILHBIM
pU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) maTpUOTUYECKOTO BOCIIUTAHMUS:

LIEHHOCTHOE OTHOIIEHWE K HWCTOPUYECKOMY HACIIENIHUI0, IOCTHXEeHUusM Poccun
B HayKe, MCKYCCTBE, TEXHOJIOTHUIX, MOHUMaHUE 3HA4YCHUS WHPOPMATHUKU KaK HAyKH B
KU3HHU COBPEMEHHOI'0 OOLIECTBA;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUS, JITUYECKOrO  IOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHWS,
OpPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCII€ B CETH
WNurepHer;

4) 5CTETUYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas SCTETUKY HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA;

CIOCOOHOCTh BOCIPUHUMATH pa3jJU4YHbIE BHUJBI HCKYCCTBA, B TOM  YHCIE
OCHOBAHHBIE Ha MCIIOJIb30BaHUN HHPOPMAITMOHHBIX TEXHOJIOTUH;

5) duzmvyecKkoro BOCIUTaHUS:

chOpMHPOBAHHOCTH 3J0POBOTO M 0e€30MacHOro obpasa XWU3HH, OTBETCTBEHHOTO
OTHOUIIEHUSI K CBOEMY 3JI0POBbIO, TOM YHCIE€ M 3a CYET COONIOACHUS TpeOoBaHUM
0e30MacHO  JKCIUTyaTallu  CPeJACTB  MH(DPOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOT U,

6) TpyJIOBOTO BOCIIUTAHUSI:

FOTOBHOCTb K AaKTUBHOM JIESTEIBHOCTH TEXHOJIOTUYECKOM W  COLHAIBHOU
HAIPaBJIEHHOCTHU, CHOCOOHOCTh MHMIIMUPOBATH, IUIAHUPOBATH U  CaMOCTOSATEIBHO
BBITIOJTHSITh TaKyI0 A€ TEIbHOCTD;

uHTepec K chepam  mpodecCHOHANBHOW  JIEATETLHOCTH, CBSI3aHHBIM  C

uHGOPMATUKOHN, MPOrpaMMHUPOBAHUEM U UH(GOPMAIIMOHHBIMU TEXHOJIOTUSIMH,



OCHOBAHHEIMH
Ha JIOCTHIKEHHUSIX MH(GOPMATUKH W HAYYHO-TEXHHYECKOI'O MpOrpecca, yMEHHE COBEPINAThH
OCO3HAHHBIA BBIOOp Oyaymiel mpodeccuu M peaau3oBbIBaTh COOCTBEHHBIE >KHU3HCHHBIC
IIJIAHbI,

TOTOBHOCTh U CITIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOPA30BaHMIO HA MPOTSKEHUH
BCEH JKU3HU;

7) PKOJOTUYECKOTO BOCITUTAHMS:

OCO3HaHME TJIOOABHOTO XapaKTepa dKOJOTHUUECKHUX MPOOJIeM B IyTeH UX PelIeHus,
B TOM 4YHCIE ¢ YyYETOM BO3MOXHOCTEH HWH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH;

8) IIEHHOCTHU HayYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS UH()OPMATUKH, JIOCTYDKEHUSIM HAyYHO-TEXHHUYECKOTO nporpecca
U OOIIECTBEHHOW MPAaKTUKH, 32 CYET MOHWUMAHUS POJIM WH(OOPMAIIMOHHBIX PECYPCOB,
WH()OPMAIIMOHHBIX MPOILIECCOB M MH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX IM(pOBOH
TpaHchopMaIii MHOTUX c(ep KU3HU COBPEMEHHOI'O O0IIECTBA;

OCO3HAHME IICHHOCTH HAy4YHOM JIEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATSIBHOCT HHIUBUIYJIBHO U B TPYTIIIE.

B mporecce OCTMKEHHMS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS TIPOTPAMMBI
mo uH(pOpMaTHKEe y OOYYarOIIUXCS COBEPIICHCTBYETCS HSMOIIMOHAIBHBIA HHTEIICKT,
peArnoJaraloimil chopMUPOBAHHOCTD:

CaMOPETYJIMPOBAHUS,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IOBEJIEHHUE, CIIOCOOHOCTh aIalTUPOBATLCA K AMOIIMOHAIBLHBIM
W3MCHEHUSM U TIPOSBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMW, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKCHUIO NN
U yCHexy, ONTHUMHU3M, HHHUIIMATUBHOCTh, yYMEHHUE JIEMCTBOBAaTh, HCXOJd W3 CBOMX
BO3MOKHOCTEH;

SMITATUH, BKIIOYAIOMICH CIIOCOOHOCTh IIOHMMATh SMOIMOHAIBHOE COCTOSHHUE
JAPYTUX, VYHTBIBATH €r0 TIPH OCYIICCTBICHHM KOMMYHHKAIIUH, CIIOCOOHOCTH

K COTYBCTBHUIO U COIICPCIKNBAHUILO,



COIMATBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3periaTh KOHPIHKTHI.

22.10.2. B pe3ynbrare u3yuyeHuss UHGOPMATHUKA HA YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus y oOyuaromerocst Oyayt copmupoBaHbl chOpMUPOBAHBI METAPEIMETHBIC
pe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YYEOHBIX JCUCTBUAX, a HMEHHO -
ITO3HABATEIbHBIC YHUBEpCATbHBIC y4ueOHbIE JEHCTBHYS, KOMMYHHUKATHUBHBIC
YHUBEpCAJIbHBbIC yU4eOHBIC JTCHCTBHUS, PETyIATUBHBIC YHUBEPCAIbHBIE YUCOHBIC ICHCTBHUS,
COBMECTHAs JICSTEIbHOCTb.

22.10.2.1.0OBnaieHrie yHUBEpCAIbHBIMU O3HABATEILHBIMU JICUCTBUSIMU:

1) 6a30BBIC TOTHYECKUE TEHCTBUS:

CaMOCTOSATENILHO (DOPMYIHUPOBATh W aKTyaJIM3MPOBATh MPOOJIEMYy, pacCMaTPHBATh
€€ BCECTOPOHHE;

yCTaHABJIMBaTh CYIICCTBCHHBIM MPU3HAK WJIM OCHOBAaHUS JJisi CpPaBHEHMS,
KJIacCUpUKAIUA U 0000IICHHS;

OTIPENICIIATH ICJIH ICSITSILHOCTH, 3a/1aBaTh IapaMeTPhbl M KPUTEPUHU UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a WMEIOIIHXCS
MaTepHaAIbHBIX H HEMaTepHATbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JICATEIBLHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIHTAaTOB
1[EJISIM, OIIEHUBATh PUCKU MOCIECTBUI NESITEIHLHOCTH;

KOOPJIMHUPOBATh M BBITMIOJHATHE PabOTy B YCIOBHUSX PEaTLHOTO, BUPTYaATHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE IPU PEIICHUN KU3HCHHBIX IMPOOJIECM.

2) 6a30BBIC HCCIEIOBATEILCKUE JEUCTBUS:

BJIQJCTh HABBIKAMH Yy4YeOHO-HCCIICOBATCIIBCKOM W TMPOCKTHON JEATEIBHOCTH,
HaBBIKAMH pa3pelieHus Mpo0JeM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3ajJlad, MPUMEHEHHUIO Pa3JUYHBIX METOJOB
MTO3HAHUS;

OBJAJCTh BHAAMH JICITCIHHOCTH II0 IIOJYyYCHHIO HOBOTO 3HAHUS, €ro

HHTCPIIPCTALlNH, Hp€06p&30BaHI/IIO N MPUMCHCHHIO B PA3JIMYHBIX y‘{€6HBIX CUTyanuAax,



B TOM YHCJI€ TIPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOCKTOB;

(opMupoBaHHE HAy4YHOTO THUIIA MBIIUJICHUS, BJIaJICHUE HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIBHOCTH
Y )KU3HEHHBIX CUTYalIUSX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJIM3UpPOBATh 3a/1ady, BBIIBUTATH
TUIOTE3y €€ pellIeHHs], HaXOAUTh apryMEHThI Ui J0Ka3aTelbCTBA CBOUX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJE PEIICHHUS 3aJayd pPe3yJbTaTbl, KPUTUUECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBHSIX;

JaBaTh  OILIEHKY HOBBIM  CHUTyallusiM, OLIEHUBAThb MNPUOOPETEHHBIM  OMBbIT;

OCYIIECTBIISTH LIEJICHANPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CTIOCOOOB ACHCTBHS
B Ipo(heccroHaIbHyI0 Cpeny;

NEPEHOCUTh 3HAHWSA B TO3HABATEIBHYI0 M NPAKTHUECKYIO 00IacTu
KU3HEACSITEIbHOCTH;

UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTaTh HOBBIE UJIEH, MIpejIaraTh OpUrHHAIbHbBIE OJIXO0bl U PEIICHUS, CTABUTh
pOoOJIEMBI U 33JIa4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

3) paboTa ¢ uHpopmaIuei:

BIAJCTh HaBbIKAMU TMOJY4YeHUS HWH(OpPMAIMM W3 KMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISITh TOWCK, aHAJW3, CHCTEMAaTU3allMi0 W HHTEPIPETAIUIO
UHGOpPMAIUHU Pa3TUYHBIX BUJIOB U (POPM MpeaCTaBICHUS;

CO3/1aBaTh TEKCThl B pa3iMuYHbIX (popmarax ¢ y4yé€ToM Ha3HaueHus MHGPOpMaluu
¥ [IeTICBOM ayIUTOPUH, BRIOMPAst ONTUMAIBHYIO (OpPMY IPECTABICHUS U BU3YAIIU3AIINH;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HHPOpMAIMH, €€ COOTBETCTBUE
IPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM;

UCTIONIb30BaTh CPEACTBA MH(GOPMAIMOHHBIX MU KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
B pEUIeHMM KOTHUTUBHBIX, KOMMYHUKATHBHBIX M  OpPraHU3alMOHHBIX  3ajad
c coOmogeHueM TpeOOBaHWM JIPrOHOMHUKH, TEXHUKM O€30MaCHOCTH, THUTHEHBI,

pecypcocOepekeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOpM WHOOPMAITMOHHON



0e30ITacCHOCTH;

BJIa/IeTh HaBbIKAMU PACO3HABAHMS M 3alUTHI HH()OpMaLUU, HH(HOPMALIMOHHON
0€3011aCHOCTH JIUYHOCTH.

22.10.2.2.0BnageHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMH:

1) oGmieHue:

OCYIIECTBIISATh KOMMYHUKAILIUU BO BCEX Cepax KU3HU;

pacrno3HaBaTh HEBepOaIbHbIE CPEACTBA OOIICHMSI, TOHUMATh 3HAYCHHE COIIUATbHBIX
3HAaKOB, PACMO3HAaBATh IMPEANOCHUIKM KOH(IMKTHBIX CHUTyallud W yMETb CMAr4arthb
KOH(DJIUKTBI;

BJIQ/IETh Pa3IMYHBIMH CIIOCO0aMu OOLICHHS M B3aUMOACHUCTBUSA, apTyMEHTHPOBAHHO
BECTH JUAJIOT;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUSI.

2) COBMECTHAsI JESATENBHOCTD:

IOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHHOW U MHIAUBUAYAIbHON PaOOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C YUETOM OOIIMX MHTEPECOB
Y BO3MO>XHOCTEH Ka)KJI0T0 YJIEHA KOJUICKTHBA,;

IPUHUMATh LEJIH COBMECTHOU JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPJAUHUPOBATH
JEUCTBUSA IO €€ NOCTHKEHHIO: COCTABIIATH

IUTaH JCUCTBUM, paclpeleisTh Poju ¢ YYETOM MHEHUM YYaCTHHKOB, OOCYX AaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Kau€CTBO CBOErO BKJIA/Ia U KaXKJA0I'0 YYaCTHUKA KOMaH/bl B 00NN
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSM;

npeajaraTb HOBBIE NPOEKTHI, OLEHUBATH WUJEU C IO3ULIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEICHHUE B Pa3IUYHbIX CUTYyaLUsX,
HPOSIBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

22.10.2.3.OBnageHne yHUBEPCAIbHBIMU PETYJIASTUBHBIMU JEHCTBUSMU:

1) camoopranuzanus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh MO3HABATENIbHYIO JIESITENIbHOCTD, BBISBIISTH

mpoOJIeMBbl, CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B 00Opa30BaTEIbHOU



JESATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABIISITh IJIaH PEHICHUs MPOOIEMBbI C YYETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANIOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYALMSIM;

paciupsaTh paMK1 y4eOHOI0 IpeIMeTa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieNlaTh OCO3HAHHBIM BBIOOp, ApryMEHTUpPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSBICHUIO ITUPOKOM 3PYIUIIUHN B Pa3HBIX
00JacTsX 3HAaHUH, MOCTOSTHHO MOBBIIIATh CBOW 00PA30BATENbHBIN U KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJAJI€Th HABBIKAMU MO3HABATENIbHOM peQIIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTaTOB M OCHOBAaHUM; MCIOJIb30BATh
npuéMbl peIeKCUN IS OLEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX IIPU AHAIN3€E PE3YIbTATOB JIEATEIbHOCTH.

3) npuHATHUS ce0s U IPYTUX:

NPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX IIPU aHAIIM3€ PE3yJIbTaTOB JESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPaABO JIPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU APYTOro YeIOBEKa.

22.10.3. IlpeameTHble pe3yiabTaThl OCBOEHUS MPOrpaMMbl IO UH(MOpPMATHKE
6azoBoro ypoBHs B 10 kiacce.

B mnpouecce u3zydyenuss kypca uHpopMaTuku Oa3zoBoro ypoBHs B 10 kiacce
oOyuarouMucs OyayT TOCTUTHYTHI CIEAYIOLIUE PEAMETHBIE PE3yIbTaThI:

BJIaJICHUE MPEICTAaBICHUSAMH O POJIM HHPOPMAIIMK U CBA3aHHBIX C HEMl MPOIECCOB B
OpUpoJie, TEXHUKE M OOLIeCTBE, MNOHATUAMM «HMHPOpMaLUs», «UH(POPMALMOHHBIN

MPOIIECC)», «CUCTEMA», «KOMIOHEHThI CUCTEMbI», «CUCTEMHBIA 3PHEKT?,



«uH(OpPMALIMOHHAS CUCTEMaY, «CHCTEMA YIIPaBICHUS;

BJaJICHUE METOoJlaMu Moucka uHpopManuu B cetu VIHTEpHET, yMEHHE KPUTUYECKU
OLICHUBATh MHGOPMAILIHIO, TOTYyUYEeHHYIO U3 ceTu HTepHeT;

YMEHHUE XapaKTepHU30BaTh OOJbIINE AaHHBIEC, IPUBOAUTH MPUMEPHI UCTOUHHUKOB MX
MOJTyYEHUS U HAIIPaBJICHUSI NCIIOJIb30BAHNUS;

NOHMMAaHUE  OCHOBHBIX MPUHIMUIOB  YCTpoiicTBAa U  (DYHKIMOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX MU MOOWIBHBIX KOMIBIOTEPOB, TEHIEHIUI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HABBIKAMHU PaOOThl C ONEPAIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMHM BUJaMU
MpOrpaMMHOTO  obOecreueHus JUiss  penieHuss y4eOHbIX 3ajad 1o  BbIOpaHHOM
crenuann3aluu;

coOmofenne TpeOOBaHUN TEXHUKM O€30MacHOCTH W THUTHMEHBI MpH paboTe ¢
KOMIIBIOTEpAaMH W JIPYTUMH KOMIIOHEHTaMU IMHUGPOBOrO0 OKPYKEHHUS, TOHUMaHUE
MIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIIBIOTEPHBIX MPOrpamMM, 0a3 TaHHBIX U MaTEpHAJIOB,
pa3MeIEHHbIX B ceTh VIHTEepHET;

NOHMMAaHUE  OCHOBHBIX MPUHLMUIOB JUCKPETH3allMM  pA3JIUYHBIX  BHUJIOB
uH(pOpMaUKU, yMEHUE ONPEAEATh HH(POPMAIIMOHHBIA 00BEM TEKCTOBBIX, IpapUUECKUX U
3BYKOBBIX JaHHBIX MPH 33IaHHBIX MapaMeTpax JIUCKPETU3AIUY;

yMEHUE  CTPOUTh  HEPABHOMEpPHBIE  KOJbl,  JIONYCKAIOIIME  OJHO3HAYHOE
JeKOANpOBaHKUE cooOMeHnH (TIpePUKCHBIE KOJIbI);

BIAJCHUE  TEOPETHYECKUM  almapaTroM,  MO3BOJISIIONIUM  OCYIIECTBISATH
MPEAICTABICHUE 3aJaHHOIO0 HATyPAJbHOIO YHUCJA B Pa3JIMYHBIX CUCTEMAX CUUCIICHUS,
BBIMOJHATh NPeoOpa3oBaHUsl JIOTMUECKHX BBIPAKEHUHM, HCIOIb3Ysl 3aKOHBI aureOpsbl
JIOTUKH;

YyMEHUE  CO3/[aBaTh  CTPYKTYPUPOBAaHHBIE  TEKCTOBbIE  JOKYMEHTBl U
JIEMOHCTPALIUOHHBIE MaTEpHaJIbl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPaMMHBIX CPEICTB M O0JIAYHBIX CEPBUCOB;

22.10.4. [IpenmeTHBIC pE3yJIbTAaThl OCBOCHUS MPOrpaMMbl MO HWHGOPMATHKE
6a3oBoro ypoBHs B 11 kiacce.

B mpomecce m3yuenuss kypca uHbopmaTuku 0OazoBoro ypoBHs B 11 kmacce



00yJaroIMMUCs OyIyT JOCTUTHYTHI CICAYIOMNUN TPEAMETHBIC PE3yJIbTaThI:

HaJMYMUe MPECTABICHUI 0 KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MUDE,
00 o01IuX MPUHIHKIAX pa3pabOTKU U (HYHKIIMOHUPOBAHUS UHTEPHET-NPUIOKEHUN;

NOHUMaHUE Yrpo3 MH(OPMAIMOHHOW O€30MaCHOCTH, MCIOJb30BAaHUE METOJIOB U
CpPEACTB  MPOTHUBOJCHCTBHS OTUM  yrpo3am, CcoOJtoAcHHE Mep 0Oe30MMacHOCTH,
MpeA0TBpalIAlONMX HE3aKOHHOE PacpOCTPaHEHUE IEPCOHATBHBIX JaHHBIX;

BJIQJICHUE TEOPETUYECKUM aIllapaToM, MO3BOJSIONIUM ONPEACNSITh KpaTyaului
IyTh BO B3BELUICHHOM I'pade U KOJUYECTBO MyTEeH MEXAy BEpIIMHAMU OPUEHTUPOBAHHOTO
alUKINYecKoro rpada;

YMEHHUE YHUTaTh U MOHUMATh MPOrPaMMBbI, PEATU3YIOIINE HECI0XHBIE aIrOPUTMBbI
00pabOTKM YHUCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE MAacCHBOB U CHUMBOJIbHBIX
CTPOK) Ha BBIOPDAHHOM [IJIi M3YyYEHUS YHUBEPCAIHHOM S3BIKE MPOTPAMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#), ananmu3upoBath aarOpuUTMBbI C
UCIIOJIb30BAaHUEM TaOJUI] TPACCUPOBKHU, OMpPEAENATh 0€3 MCHOJIb30BAHMS KOMIIbIOTEpA
pEe3yJbTaThl BBIMOJHEHUSI HECIOXHBIX MPOrpamMM, BKJIIOYAIONIUX IUKIbI, BETBICHUS U
MOJANPOTPaMMBbI, TIPH 3aJaHHBIX MCXOAHBIX JaHHBIX, MOAUPUIIMPOBATH TOTOBBIE
MporpaMMbl I PEIIEHUsT HOBBIX 3ajad, MCIOJIb30BaTh MX B CBOUX IIporpaMMax B
KauecTBe MOoANporpamMm (mporenyp, GyHKImii);

YMEHHUE peau30BbIBaTh HAa BHIOPAHHOM [UJISi M3YyYEHHMs A3BIKE MPOrpaMMHPOBAHUSA
BbicOKoro ypoBHsi (ITackanb, Python, Java, C++, C#) TumnoBbie airoputmbsl 00paOOTKU
YUCEJl, YMUCIIOBBIX IOCIEIOBATEIIBHOCTE M MAacCHUBOB: NPEACTABICHHUE YHUCIA B BHJE
Habopa MPOCTBIX COMHOXKHUTENIEH, HAX0XKICHHE MaKCUMaJbHOW (MUHMUMAJIbHON) LUQPHI
HaTypaJibHOTO 4YHCJA, 3allMCAaHHOTO B CHUCTEME CUMCICHHS C OCHOBaHUEM, HE
npeBbimaomuM 10, BerarcieHne 0000IEHHBIX XapaKTEPUCTUK JIEMEHTOB MAacCHBa WIIU
YHUCIIOBOM MOCJHENI0BATENbHOCTH (CyMMBI, MPOU3BEACHHS, CPEIHET0 apHU(PpMETHYECKOTO,
MHUHUMAJIBHOTO ¥ MakKCHMaJbHOTO  3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB,
yIOBIETBOPSIONIUX 33aJaHHOMY YCIIOBHIO), COPTUPOBKY 3JIEMEHTOB MACCHBA;

YMEHHUE UCIOIb30BaTh TaOJIWYHBIC (PENSIIIMOHHBIE) Oa3bl JAHHBIX, B YAaCTHOCTH,
COCTAaBJISITh 3aMPOCHI K 6a3aM JTaHHBIX (B TOM YHCIIE 3aIPOCHI C BBIUUCISIEMBIMU TMOJISMU),

BBITIOJIHATh COPTHUPOBKY M IMOUCK 3amuced B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO



0a3y aHHBIX, YMEHHE HCII0Ib30BATh AIEKTPOHHBIE TAOJIULIBI JJI aHAIN34a, IPEACTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAsh BBIUHUCIEHHWE CYMMBI, CpPEIHEro apu(pMeTHYECcKOro,
HanOOJIBLIEr0 U HAUMEHBLIET0 3HAYECHUM, PEIlIEHUE YpaBHEHUH);

YMEHUE HCIOJb30BaTh KOMIBIOTEPHO-MATEMAaTHUYECKUE MOJEIU Ul aHajau3a
OOBEKTOB U TMPOIECCOB: (POPMYIHMPOBATH II€JIb MOJACIUPOBAHUS, BBINOIHATH AHAIIN3
pE3yNbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHHUSA, OLEHUBATH COOTBETCTBUE MOJEIU
MOJIETUPYEMOMY OOBEKTY WJIM MPOIECcCy, MPEJACTABIATh PE3yJIbTaThl MOACIUPOBAHUS B
HarJIIHOM BUJIE;

YMEHHE  OpPraHU30BBIBATH JHMYHOE HH()OPMALMOHHOE IPOCTPAHCTBO

C UCHOJIb30BaHUEM PA3NIMYHBIX HU(POBBIX TEXHOJIOTUN, TOHUMAHUE BO3MOXHOCTEH
U(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB,
MNOHUMAHUE BO3MOKHOCTEW M OTPaHUYEHHI TEXHOJOTMA MCKYCCTBEHHOTO HWHTEJUIEKTa B
pa3TUYHBIX 00JACTSIX, HAJIMYME MPEACTABICHUM 00 MCIOJIb30BAHUM HWH()OPMAIMOHHBIX
TEXHOJIOTU B pa3IMYHBIX TPOPECCUOHATIBHBIX chepax.

23. ®epepaabHas pabouyasi mporpaMma mno ydye0Homy npeamery «Dusnkay
(0a30BbIil YPOBEHB).

23.3. ®enepanbHas paboyas mporpamma Mo ydeOHOMYy mpenMery «Dusnkay
(6a30BBIN ypoBeHb) (mpeameTHas 00y1acTh «EcTecTBeHHO-HaydHBIC TPEAMETHI») (Hanee
COOTBETCTBEHHO — IporpamMma no (gpusuke, Gu3KKa) BKIIOYAET MOSCHUTEIBHYIO 3aMKCKY,
coJepkaHue 00yUYeHHUs], IIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHHS MPOTrpaMMBbl IO (PU3HKE.

23.4. TlosgcHuTenbHAs 3aMUCKa OTpa)kaeT OOIIME LN U 3aJa4u U3ydeHus (HU3uKH,
XapaKTEPUCTUKY TCUXOJOTMYECKHX MNPEANOChIIOK K €ro HM3y4YeHUI0 OOydarolnIuMucs,
MECTO B CTPYKType YydeOHOro IUIaHa, a TaKkKe IMOAXOAbl K OTOOpY coaep:KaHMs,
K OIIPE/ICNICHUIO IJIAHUPYEMbIX PE3YyJIbTaTOB.

23.5. Conmepxxanue OOy4YEHHUS PACKPBIBACT COJEPKATEIbHBIE JIMHUU, KOTOPBIC
npeaiaraloTcs s 0053aTebHOTO WM3Y4YeHHs B KaXKJIOM KIJlacce Ha YPOBHE CPEIHETO
oO1iero oOpazoBaHusl.

23.6. Ilmanupyembie pe3yJbTaThl OCBOCHHUS MPOTpaMMbl MO (DHU3UKE BKIIOUYAIOT
JUYHOCTHBIE, METanpeIMETHbIE pe3yJbTaThl 3a BEChb MEepuoj OOy4YEeHHs Ha YpPOBHE

cpenHero oOmero oOpa3oBaHus, a TAKKE MPEIMETHBIE TOCTHXKEHHSI 00yYarolerocs



3a KaXKIbIH TO1 00yUYeHHS.

23.7. IlosicHUTENbHAS 3aMUCKA.

23.7.1. Ilporpamma no ¢u3uke 06a30BOro YpOBHS Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJOKEHUN U TPEOOBAHUI K pe3ysibTaTaM OCBOCHHSI
OCHOBHOW 00pa3oBaTenbHOM Tporpammbl, mnpeactaBieHHbx B PI'OC COO, a Takxke c
yuétoM (enepanbHOil pabouell mporpamMMbl BOCHUTAHHS U KOHUEIMUMU MPENoJaBaHUs
yueOHoro mpeamera «®Ddusuka» B o00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
denepaliuu, peaqu3yIoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

23.7.2. CopepxaHue NporpaMMbl MO (U3HKE HANpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuaromuxcsi 10-11 kmaccoB mpu oOyueHUU UX
¢u3rke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-/ESITEIbHOCTHOTO noaxoAa. [Iporpamma
no ¢usuke coorBercTByeT TpeboBanusM PI'OC COO k miaHUPyeMBIM JTUYHOCTHBIM,
NpPEIMETHBIM M METaNpeIMETHBIM pe3yibTaTaM OOy4YeHHUs, a TakKKe YUYWUTHIBAET
HEOOXOMMOCTh peaIu3allui MEXIPEIMETHBIX CBi3el (DU3UKHU C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHbBIE LIETH HU3Y4YeHHUS (PU3UKUA Ha
YpPOBHE cpefHero ooOiiero oOpa3oBaHUs, IUIAHMPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca
(U3UKY: IMYHOCTHBIC, METANPEIMETHBIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

23.7.3. IIporpamma 1o (pu3uke BKIIOYAET:

[Inanupyemble pe3yibTaTbl OCBOCHHMS Kypca (QU3UKM Ha 0a30BOM ypOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yIbTATHI IO TOAaM 00yUEeHHS,;

Coneprxanue yueOHoro npeamera «duszuka» no rogam oOydeHus;

23.7.4. Ilporpamma 1o (pu3uke MOXKET OBITh MUCIOJIB30BAHA YUUTEIIMHU KaK OCHOBA
JUIsL COCTaBJIeHUs] CBOMX paboumx mnporpamMm. [lpu pazpaborke paboueil mporpaMmbl
B TEMAaTUYECKOM IJIAHUPOBAHUU JOJDKHBI OBITH YYTE€HbI BO3MOKHOCTH HMCIOJIb30BaHUS
ANEKTPOHHBIX  (1U(POBBIX) 00pa30BATENBHBIX PECYpPCOB,  SBIAIOMIMXCA Y4EOHO-
METOJMYECKUMHU MaTepuagaMu (MyJIbTUMEIUNHBIE MPOTPAMMBI, JIEKTPOHHBIE YYEOHUKHU
U 3aJa4HUKH, DJIEKTPOHHbIE OHOIMOTEKH, BUPTYyaJIbHbIE J1aOOPATOPUU, HUIPOBBIE
IpOrpaMMbl, KOJJIEKIMH HHUPPOBBIX 0O0pa30BATEIbHBIX PECYPCOB), PpPEATU3YIOIIMNMHU
JUAAKTUYECKUE  BO3MOXKHOCTH  MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TE€XHOJOTHUM,

COACPIKAHNEC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 06p330BaHI/II/I.



23.7.5. Tlporpamma mo (U3MK TPEIOCTABISECT BO3MOXKHOCTH ISl peaTH3allin
Pa3TUYHBIX METOJUYECKUX TMOJIXOJ0B K OpraHu3anuud oOy4eHHs (PU3MKEe MpU YCIOBUU
cOoXpaHeHUs 0043aTENbHON YaCTH COJEPKAHMS Kypca.

23.7.6. ®u3uka Kak Hayka O HamOoJiee OOIMMX 3aKOHAX MPHUPOJIbI, BBICTYIAsS
B KayecTBe yuyeOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHUCTEMY
3HaHMM 00 okpyxkawmeMm wMupe. LkonbHBIA Kypc (QU3HKH — CHUCTEMOOOpa3yrOUIUi
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SIBJICHUM, HM3y4aeMbIX XuUMUEH, Ouonorued, Qusnyeckoin
reorpadueii m acrpoHomuei. Mcmonp3oBaHHEe M aKTHBHOE IPUMCHEHHE (DH3MUSCKHUX
3HAHWM OMpeeNnseT XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, IIOJYYEHHs HOBBIX  MaTEpHUalOB
C 3aJlaHHBIMH CBOWCTBAMHM M JApyrux. M3ydeHue ¢GU3MKA BHOCUT OCHOBHOM BKJIAJ
B (D OpMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa 00ydaroImuxcs, B popMUpoBaHUE
YMEHUW TIPUMEHSATHh HAYYHBIM METOJ] TO3HAHWS TPU BBIMIOJIHCHUH WMH YYEOHBIX
HUCCIIeI0OBAaHUMH.

23.7.7. B ocHOBY Kypca (pU3MKK CpeaHEd IIKOJIbI IMOJOXKEH psAll UAeH, KOTOpbIe
MOYHO paccMaTpUBAaTh KaK MPHUHIIUIIBI €70 TOCTPOCHMUS.

Nnea wenoctHocTH. B COOTBETCTBUM C€ HEHM KypC SBISIETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual M3 BCeX pa3AesioB (U3HKH, BKIIOYAET
KaK BOTIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca GU3MKu 00beIMHEH
BOKpYT (pu3nueckux Teopuil. Beaymum B Kypce siBigercs GOpMHUpPOBAaHUE MPEACTABICHUI
O CTPYKTYPHBIX YPOBHSIX MATEPUH, BEIIECTBE U TOJIE.

Unes rymanurapusanuu. EE  peamusaums npeanosaraeT — MCIOJb30BAHUE
T'YMaHUTApHOTO MOTEHIMada (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTUA (PU3UKU
C pa3BUTHEM OOIIecTBa, a TaKXKE C MHUPOBO33PECHUYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU TTpoOIeMaMu.

Wnes mpuknagHoit HampaBieHHocTH. Kypc ¢usumku mpesnonaraeT 3HaKOMCTBO
C IIHUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMUECKUX NPUIIOKEHUW U3YUYECHHBIX TEOpPUU

H 3aKOHOB.



Wnes sxonoru3anny peain3yercs MoCpeICTBOM BBEACHHS 3JIEMEHTOB COJEP KAHMS,
MOCBSAMIEHHBIX OJKOJOTHYECKUM  MpOOJIeMaM  COBPEMEHHOCTH, KOTOpBIE  CBSI3aHbI
C pa3BUTHEM TEXHUKH U TEXHOJOTUHM, a Takke OOCYXIeHHs MpoOJeM palrOHATBHOTO
PUPOIOTIOIB30BAHUS U SKOJIOTMUECKON O€30MMaCHOCTH.

23.7.8. CTepHEBBIMU DJIEMEHTaMH Kypca (U3MKU CpeJHEH IIKOJIbI SBISIOTCA
¢usnueckue Teopun ((POpMHUpPOBAHME TMPEACTABICHUHM O CTPYKTYpE IOCTPOCHHUS
¢uznyeckoil Teopuu, posin (pyHIAMEHTAIbHBIX 3aKOHOB U NPHUHIMIIOB B COBPEMEHHBIX
NPEACTABICHUSIX O TMPUPOJIe, TpaHULAX T[PUMEHUMOCTH TEOpUM, MJIs OMNHCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLIECCOB).

23.7.9. CucTeMHO-ICATETbHOCTHRIM MOAX0M B Kypce (u3MKM peanusyercs
MpEeXJie BCEro 3a CUET OpraHU3alMK IKCIIEPUMEHTAIBLHON NEATeIbHOCTH 00YyYaroluXcsl.
Jlnst 6azoBoro ypoBHsI Kypca (DU3MKH — 3TO HMCHOJB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpaTOPHBIX padOT, KOTOpHIE B MPOrpaMme
no ¢uznke OO0bENMHEHbl B OOLIUMH CIHUCOK YYEHHYECKHUX MPAKTUYECKUX pPaboT.
Brinenenue B ykazaHHOM IepeyHE J1abOpaTOpHBIX PadOT, MPOBOAMMBIX ISl KOHTPOJIS
U OLEHKH, OCYIIECTBISETCS YYacTHHKaMM 00pa30BaTeNIbHOIO Ipolecca HCXO0nd
U3  OCOOCHHOCTEH  IUIAaHUPOBAaHUSA U OCHAIICHUS KaOuHeTa bu3uKy.
[Tpu 3TOM OOecneunBaeTcst OBIaACHUE O0YYArOIIMMUCS YMEHUSIMH POBOJAUTH KOCBEHHbIE
W3MEpPEHHUs, UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIIMYUH U TIOCTAHOBKY OIBITOB
10 MPOBEPKE NMPEATI0KEHHBIX TUIIOTES.

23.7.10. Pemenue pacy€THBIX W KAdyeCTBEHHBIX 3a/ady C 3aJaHHONW (PU3MUECKOU
MOJIEJIbIO, TO3BOJISIONIEE MPUMEHSATh H3YUYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3
OJIHOTO paszjelia Kypca, TaK M HWHTErpUpPys 3HAHUSA U3 Pa3HBIX pas3aenoB. [lns
KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHUS
dbu3uYecKUX SBJICHUNH M TMPOLECCOB B OKPYXKAWOIIEH >XU3HM, TpeOyroume BbIOOpa
duznyecKoil Mo AJIsl CUTYallul PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

23.7.11. B cootBerctBun ¢ TpedboBanusmMu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIEeYEeHUI0 yueOHOro mpouecca 0a30BbId YpOBEHb Kypca (U3HMKH Ha
YpOBHE CpefHero obimiero oOpa3oBaHUs JOJDKEH HM3ydaThCs B YCJIOBHSIX HPEIMETHOTO

KaOuHeTa (PU3MKYU UM B YCIOBHUSIX MHTEIPUPOBAHHOIO KaOMHETA NMPEIMETOB



€CTECTBEHHO-HAYYHOTO IMKia. Hanwmume B kabuHeTe (Qu3MK  HEOOXOAMMOTO
71a60paTOpHOTO OOOpPYAOBAHMS JIJISi BBIMOJHEHUS YKa3aHHBIX B MporpamMme Mo ¢u3nke
YYEHHUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPALIMOHHOTO 000py10BaHUs 003aTENBHO.

23.7.12. JleMoHCTpaliioHHOe  000py/noBaHue (OPMUPYETCSI B COOTBETCTBUU
C TOPUHIMIOM  MHUHUMAJIBHOM  JOCTaTOYHOCTH U  OOECHEYMBAET  MOCTAHOBKY
MEPEUNCIICHHBIX B MpOTrpaMMe 10 (U3HNKE KIFOYEBBIX JEMOHCTpAIUi IS UCCIEAOBAHUS
M3Y4aeMbIX SIBIICHUW U TPOIIECCOB, HMIUPHUYECKUX U (YyHIAMEHTAIBHBIX 3aKOHOB,
UX TEXHUYCCKUX TIPUMCHCHHM.

23.7.13. JlabopaTtoproe 0OOpyIOBaHUE HJisi YYEHWYECKHX TPAKTHYECKUX padoT
dbopmupyeTcs B BUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacy€ére OJHOTO
KOMILJIEKTa Ha JABYX oOOydamommxca. TeMarnyeckue KOMILIEKTH —J1abopaTOPHOTO
000pyI0BaHUS JOJKHBI OBITH TTOCTPOSHBI Ha KOMIUIEKCHOM HMCTOJIB30BAHUH aHAJIOTOBBIX
U OUPPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTCPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIC
(G pOBLIX Ja00paTOPU.

23.7.14. OCHOBHBIMH LIETISIMU U3Y4YeHUS HUBHKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dopMupoBaHUE UHTEPECA U CTPEMIICHHUS 00YJAIOITUXCSI K HAYYHOMY M3YYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEHH;

Pa3BuTue mpencraBieHUid O HAy4YHOM METO/E MO3HaHUS U (HOPMHPOBAHUE
MCCJIeI0BATENIHCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HM3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

dopMupoBaHuE yMEHUIH OOBSCHATH SIBJICHHUS C WCIOJIB30BAaHUEM (DU3UICCKUX
3HAHWHM U HAYYHBIX JIOKA3aTEIHCTB;

dopMupoBaHUE TPEJACTABICHUNH O POIU (UBMKHU I PAa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

23.7.15. JocTrmxeHrue 3TUX IeJield 0O0ecreuynBaeTCsl PelIeHuEeM CIEAYIOMNUX 3aaad
B IIpOILIECCE U3YUYEHHS Kypca (U3UKU HAa YPOBHE CpPEIHEro o0IIero oopa3oBaHus:

[Ipnobperenue cuctembl 3HaHUKH 00 O0OMUX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIpHYIO (HU3UKY, JJIEKTPOIMHAMUKY,

KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKY;



dopMHUpOBaHUE YMEHUN TPUMEHSATH TEOPETHUUECKUE 3HAHUS i1 OOBACHEHUS
bu3nuecKkux SABJICHWM B TMpUpoAe W IS TNPUHATAS TNPAKTUYECKUX PEIICHUM
B IIOBCEJIHCBHOM >KHU3HU;

OcBoeHne crocoOOB pelieHHs pa3IMYHBIX 3aJlad C SBHO 3aJaHHON (hHU3HUYECKOU
MOJIENIbIO, 3a/1a4, MOJIPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3[aHue (HU3MUECKON MOJenH,
aJICKBATHOM YCJIOBUSAM 33/1a4H;

[Tornumanve ¢puU3HMUECKMX OCHOB M TMPUHITUIIOB JCUCTBHUS TEXHUYECKUX YCTPOWCTB
U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHHUS Ha OKPY>KAIOIIYIO CPEAY;

OBnajieHre  METOJAaMU  CaMOCTOATENIBHOTO  IUIAHUPOBAHUS W TIPOBEACHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHaIM3a M WHTEpPHpeTanuu HWH(QOpMaIuu, OIpeeICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

Co3nmanue ycnoBuUM Uil  Pa3BUTHS YMEHHM IPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JEATETLHOCTH.

23.7.16. O0miee 4uCIO YacoB, PEKOMEHIOBAHHBIX JJid HW3y4YeHHS (UBUKH -
136 gacoB: B 10 xmacce - 68 wacoB (2 4aca B Henento), B 11 kimacce - 68 yacoB (2 gyaca
B HEJICJIO).

23.7.17. JlroGast paboyasi mporpaMma JOJKHA IIOJTHOCTBIO BKJIIOYaTh B ce0s
coJiep KaHue TAaHHOM MPOTrpaMMBbl TI0 (PU3HKE.

23.7.18. B oThenbHbIX cliydasx Kypc (U3MKu 0a30BOr0 YpOBHS MOXKET HU3y4daThCs
B 00béMe 204 yaca 3a nBa roga oOydenus (3 u B "Hegemo B 10 u 11 kmaccax). B atom
cllyyae yBEJIMUMBAEeTCA HE MeHee ueM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIOJIb3YETCs
y4UTEeIeM ISl M3y4YEHHUs BOIMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpoduiIeM
oOy4eHHs, U yBEIUYHMBACTCS y4yeOHas HaArpy3ka, OTBOAMMAs Ha W3y4YEHHUE MEXaHUKH,
MOJIEKYJIIPHON (PU3UKHU U JIEKTPOJAMHAMUKH, 32 CUET PACHIUPEHHS YMCIa JIabOpaTOPHBIX
paboT MCCIIENOBATEIHCKOIO XapaKTepa U YPOKOB PEIICHUS KAUECTBEHHBIX M PACUETHBIX
3a/1ay.

23.8. Conepxanue ooyuenus B 10 kiacce.

23.8.1. Paznen 1. ®u3uka u METOAbI HAYYHOTO MTO3HAHUSL.

®dusuka — Hayka o mpupojie. HayuHble METONbI MO3HAHUSA OKPY>KAIOIIEro MHUpA.

Ponb skciepuMenTa 1 Teopuu B MPOIIECCE MTO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (PUBHKE.



MonenupoBanue (GU3MYECKUX SBICHUM M TporeccoB. HayuHble THIOTE3bI.
duznyeckue 3aKOHbI U TEOPUH. [ paHUIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [TpuHITMI
COOTBETCTBHS.

Pons u mecto pusuku B hopMUpOBaHMM COBPEMEHHON HAyYHOW KapTHUHBI MUDA,
B MIPAKTUYECKOW NEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosblie U U(GPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUHKH.

23.8.2. Paznen 2. Mexanuka.

23.8.2.1. Tema 1. Kunemaruka

Mexanunueckoe nBukeHrne. OTHOCUTENBHOCTh MEXaHUUECKOro ABrkeHus. Crucrema
orcyéra. TpaeKkTopus.

[lepemenienue, CKOpOCTh (CpeaHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUalbHOW TOYKH, HX TMPOEKIMU HA OCU CHUCTeMbl KoopauHar. (ClOKeHHe
[IEPEMELIEHHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PpaBHOYCKOPEHHOE TMpsAMOJUHEHHOE nBIKeHHe. [paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, IIyTH W NEPEMELICHUS] MaTepUAIbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKopeHue cBOOOIHOTO MaIeHUS.

KpuBonuneiiHoe newxeHue. J[BUKEHHE MATEPHAIBHOM TOYKM IO OKPYKHOCTH
C IIOCTOSIHHOM I10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAsA CKOPOCTh. [lepron
u yactota oOpaiienus. LleHTpocTpemMuTenbHOe yCKOpEHHUE.

TexHu4yeckre yCTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHHE: CHUIAOMETD, IBUKECHUE
CHaps0B, LEITHbIE U PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETA, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBUKCHMUS.

[IpeoOpazoBaHne IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3yX€e U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnionenue nBmkenusi tena, OpPOIIEHHOIO MOJ YIioM K TOPU3OHTYHU

TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 10 OKPYKHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophvie pabomoi*

N3yyeHne HEPaBHOMEPHOIO [BWKEHUS C LEIbIO ONPEACIEHUS] MIHOBEHHOM
CKOPOCTH.

HccnenoBanne  COOTHOWIEHHS  MEXAY  IMYTAMH,  NPOWIECHHBIMHU  TEJIOM
3a TMOCJIEIOBATEIbHBIC PABHBIC MPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM ABHKECHUU
C HA4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yyenne paBMKeHUs 1IapuKa B BA3KOM IKUJIKOCTHU.

N3yuenue nBmxeHus tena, OpoIeHHOr0 TOPU30HTAIBHO.

23.8.2.2. Tema 2. IluHamuKa.

[Ipuanun otHocutensHOCTH ['aymmiies. Ilepsoiii 3akoH Hprorona. MHepunasibHbie
CHUCTEMBI OTCYETA.

Macca tenma. Cwuma. Ilpunmun cynepno3uiuu cwi. Btopoir 3akon HbrooToHa
JUIS. MAaTEPUATIbHOW TOUKU. Tpernii 3akoH Hpr0TOHA U1 MaTepUAIBHBIX TOYEK.

3akoH BceMupHOTO TAroteHusa. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapsl TpeHust (mMokosi, CKoJbxeHus, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJbXEHUsI U cuia TpeHus nokos. Koaddumment tpenus. Cuna
CONIPOTHUBIICHUS MPH IBUKCHUU TEJIA B )KUIAKOCTHU WM Ta3e.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHNE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpaileHus. [lneuo cuibl. YclloBHS paBHOBECHS
TBEPIOrO Tea.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHCHUE: MOAIINIHUKY, TBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne MHEPIUN.

‘3nech U Janee MPUBOAUTCS PACIIMPEHHBINH MEpedeHb J1a00paTOPHBIX PabOT M OIBITOB, U3 KOTOPOTO
yUUTENb JellaeT BHIOOp MO CBOEMY YCMOTPEHHIO C YYETOM BBIOPAaHHOTO Y4eOHO-METOANYECKOTO
KOMIUIEKTa U UMEIOIIETOCs] 000pYI0BaHHUSL.



CpaBHeHHE MacC B3aUMOJECHCTBYOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(OpMalIUu.

HesecomocTts. Bec Tena npu yCKOpEHHOM IOAbEME U TIAJICHUH.

CpaBHEHHE CUJI TPEHUS [TOKOSI, KAYEHUS U CKOJIbKECHHSL.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonul

N3yuenue nBmkeHus Opycka Mo HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKHUHEU
PE3UHOBOM 00pa3Iie, oT ux AehopMaIiiH.

HccnenoBanne yCiaoBUM PaBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHUS.

23.8.2.3. Tema 3. 3aKOHBI COXPAaHEHHS B MEXAHUKE.

NmMnynbc MatepralibHOM TOYKH (T€a), CUCTEMBI MaTE€pUAIbHBIX ToYeK. MMmylbce
CWIbl M W3MEHECHHE UMIIyJbCa TeJla. 3aKOH COXpPAaHEHUS HMIyJibca. PeakTUBHOE
JBH)KEHUE.

PaboTa cusibl. MOIIHOCTD CHJTBI.

Kunernueckass »Heprus MarepuanbHOl Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUMH.

[loTrenumanbHas sHeprus. [loTeHnmanbHas sHeprus ynpyro aepopMupoBaHHOU
npy>kuHbl. [loTeHIInanpHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTennmanbHbIe U HEMOTEHIIMATbHBIE CUIIBL. CBS3b pabOThl HEMOTEHIIUATBHBIX CUIT
C M3MEHEHHEM MEXAHMYECKOM DHEPIUU CHCTEMBI TEN. 3AKOH COXPAHEHUS MEXaHUYECKOU
DHEPI'UH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KOIED,
IIPY>KUHHBIA IUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKoH COXpPaHCHHA UMITYJIbCA.



PeakTuBHOE NBUXKEHUE.

[Tepexo mOTEHIIUATEHOM SHEPTUN B KWHETUIECKYIO U 0OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3yuenne abCOMIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiITHUKOB.

UccnenoBanue cBA3u pabOThl CHIIBI C M3MEHEHUEM MEXAHWYECKOW SHEPIruM Tela
Ha MMPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

23.8.3. Paznen 3. MonekyinspHas (GpuU3MKa U TEPMOJUHAMUKA.

23.8.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

OCHOBHBIE TIOJOKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU M HX OMBITHOE
obocHoBaHue. bpoyHoBckoe  nBwkenue.  ubdysus.  Xapaktep — IBHKEHHS
Y B3aMMOJICMCTBHS YacTHUI BellecTBa. MOJIENIN CTPOCHUS ra30B, KUIAKOCTEU U TBEPIBIX
Te1 U OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojened. Macca u pasmepsl
monekya. KonnuectBo Bemectsa. [locrosHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkama Ttemnepatyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-KUHETUYECKOM
TEOPHUH HJICATHLHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeJHel KUHETUYECKOU
SHEPIUM TEIJIOBOTO JBMXKEeHUs yactull rasza. lllkana temneparyp KenbBuna. I'a3oBbie
3akOHbl. YpaBHeHne MeHnneneeBa—Knaneiipona. 3akoH laneroHa. HM3ompoueccsl
B WJICATHHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM BeliecTBa. [ paduueckoe mpeacTaBicHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, U300apa.

TexHu4yeckue ycTpoicTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONIME AUCKPETHOE CTPOCHHE BeliecTBa, ororpadum Momexyn
OpraHUYECKUX COCTMHEHUMN.

OnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Mojenb OpOyHOBCKOTO JIBUYKECHMUS.

Mopaens onbita HTepHa.

OHBITBI, AOKa3bIBAOIINC CYIICCTBOBAHNUEC MCKMOJICKYJIAPHOTO BSaHMOHeﬁCTBHﬂ.



Mojienb, WILTIOCTPUPYIOLIAs MPUPOAY JIABJICHHUS T'a3a HA CTEHKU COCYa.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UACATBHOTO Ta3a, U30MPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

Ornpenenenue Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHHU 00BhEMa
KOMHATBI, JABJICHHS U TEMIIEPATyphl BO3AyXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEXKy TapaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

23.8.3.2. Tema 2. OCHOBBI TEPMOIMHAMUKH.

TepmonnHamuueckass cucremMa. BHYTpeHHSIE SHEprusi  TEPMOJIUHAMUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHus. KoinuecTBo TemioTel U pabota. BHyTpeHHsIs sHEprus
OJIHOATOMHOT'0 HMJICAJIbHOTO Ta3a. Buibl Teronepenadn: TemIONpPOBOAHOCTb, KOHBEKIINS,
W3JIyYCHHUE. Y nenvHas TETIIOEMKOCTh BEIIECTBA. KonmuecTBo TETUIOThI
IIpY TEIIONEpeaaye.

[Tonsitue 06 anuadatnom nporecce. [lepBolit 3akoH TepMoauHaMuku. [IpuMenenue
MEePBOI0 3aKOHA TEPMOJIMHAMUKH K n3omnpolieccam. ['paduyeckas uatepnperarus padoThI
rasa.

Bropoii 3akoH TepmMoanHamuku. HeoOpaTuMocTh Ipo1ieccoB B IPUPOJE.

TeroBpie MamvHbl. [IpuHIUTBL ACHCTBUS TEIUIOBBIX MammmH. [IpeoOpazoBanus
HHEPrUU B TEIUIOBBIX MamuHax. KoapduuueHT noie3sHoro neUCTBUs TEIJIOBOM MAIlIUHBI.
[Huxn KapHo u ero xo3dUIMEHT MOJIE3HOTO ACHUCTBUS. DKOJOTMYECKUE MPOOIEMBI
TEIUIOPHEPT € TUKH.

TexHudyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAWIbHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEeHHEH SHEPruu Tejia MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKHU
13 OyTBUIKU MOJ| ACHCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue 3upa B JaTyHHOU TpyOke
nyTéM TpeHus (BUICOAEMOHCTpAIHS).

W3meHeHre BHYTpeHHEW »>HEpruu (TemmepaTyphl) Teia Mpu Teronepeaaye.

OmnbIT 110 aabaTHOMY PaCIIMPEHUIO BO3ayXa (OMBIT C BO3YIITHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JIBUTATENs] BHYTPEHHETO CrOpaHusi, PEaKkTUBHOIO

JIBUTATEIIA.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue yaenpHON TEIOEMKOCTH.

Tema 3. ArperatHbie COCTOSIHUSA BellecTBa. Da30BbIE MEPEXOBI.

[TapooOpa3oBanne u KoHaeHcanusa. Mcmapenue u  kuneHue. AOcCoOIIOTHas
M OTHOCUTEIbHAs BIAXHOCTh BO3ayxa. HacelmeHHbli mnap. VYaenpHas TEmioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHHUSI.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHM30TPONHUS CBOWCTB
kpuctaioB.  JKunkume — kpuctamibl.  CoBpeMeHHble — marepuainbl.  llnaBneHue
U KpUcCTaJIM3anus. Y ieabHas TerioTa rmiaasienus. Cyonumanus.

YpaBHEHHUE TEIJIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE  MPUMEHEHUE:  TUTPOMETP
U TCUXPOMETP, KAIOPUMETP, TEXHOJOTMUA TIOJYYEHUS COBPEMEHHBIX MaTEpHAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenune npu noHMKEHHOM JIABIEHUU.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

HaGnronenue HarpeBanust u MiiaBJieHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3AyXA.

23.8.4. Paznien 4. DnekTpoAMHAMUKA.

23.8.4.1. Tema 1. DnekrpocraTuka.

DIIeKTpU3alMs Tel. DJIEKTPUYECKUU 3apsid. J(Ba BHIA SIEKTPUUYECKUX 3apsIOB.
[IpoBOAHUKH, NHUAJIEKTPUKH KM MOJYNPOBOJAHUKHU. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOIrO
3apsna.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHBI JJIEKTPUYECKHM 3apsii.
OnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpuueckoro noss. [IpuHnun cyneprno3unuu
AJIEKTPUYECKUX T0JIeH. JIMHUU HAanPsKEHHOCTH AIIEKTPUYECKOTO TOJIA.

PabGora cun snekrpocrarudeckoro mons. [lorenmuan. Pa3HOCTh MOTEHIMANIOB.



I[IpoBOIHMKM ¥  AWDIEKTPUKH B  BJIEKTPOCTATUYECKOM Tmoje. Jludnmekrpuueckas
MPOHULIAEMOCTb.

OnekTpo€MKocTh. KoHzeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsiKEHHOI0 KOHIEHCATOopA.

TexHuuecknue  yCTpOMCTBA U IPAKTUYECKOE  IPUMEHEHHE:  JJIEKTPOCKOIL,
AIEKTPOMETP, ANEKTPOCTATUUECKAS 3AIUTA, 3a3EMJICHUE SIEKTPOIIPUOOPOB, KOHIAEHCATOD,
KOIIMPOBAJIbHBIN arnmnapar, CTpyHHbIN TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHAII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBrEe HAANEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTpPOCTaTUYECKAs 3aIIUTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBHUCUMOCTB 3JIEKTPOEMKOCTH IHIOCKOTO KOHJIEHCATOpa OT IJIOMIAAY IUIACTHUH,
PACCTOSIHUS MEXY HUMH U IUIJIEKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

23.8.4.2. Tema 2. ITocTOSITHHBIN SIIEKTPUUECKUN TOK. TOKM B pa3UUHbBIX Cpeax.

DNEeKTpUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOro Toka. McTouHMKN
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 yyacTka [enu.

DIIEKTPUYECKOE COMPOTHUBJICHUE. Y AECIbHOE COMNPOTUBICHHUE BEIIECTBA.
ITocnenoBaTenpHOE, NapAIIEIBHOE, CMEIIAHHOE COEAMHEHNE ITPOBOAHUKOB.

Paborta snexrpuueckoro toka. 3akoH J[xoyns—JleHna. MOIMHOCTh 3JIEKTPUUECKOTO
TOKA.

DJIEKTPOJIBUXKYIIAasi CUJla U BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
Owma 1711 MOJIHOM (3aMKHYTOM ) dieKTpruyeckoi menu. KopoTkoe 3aMbIKaHUE.

QHCKTPOHHaSI IMpOBOAUMOCTD TBép,Z[BIX METAJIOB. 3aBHUCHUMOCTH COIIPOTHUBJICHUA



METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

OnekTpudyeckuii  TOK B BakyyMe. (CBOWCTBa  SJEKTPOHHBIX  IYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ MPUMECHAs! MPOBOJAUMOCTD MOJTYTPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [ToaynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOpAaxX M PacIjiaBax 3JIEKTPOJIUTOB. DIIEKTPOJIUTHUECKAS
JUCCOoUUalns. DIEKTPOIU3.

DNEeKTpUYeCKUii TOK B razax. CaMOCTOSITETbHBIA M HECAMOCTOSITEIBHBIN pa3psi.
Monnus. 11na3ma.

TexHuyeckre yCTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKUA TOKa, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI, JIEKTPOOCBETUTEIIbHbBIE
pUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (DOTOPEZUCTOPHI,
MOJIYTIPOBOJHUKOBBIN THO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HANIPSIKEHUSL.

3aBUCUMOCTh COPOTHUBIIEHUS LWIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, IJIOIIAAH
MONEPEYHOT0 CEYEHHUS U MaTepuaa.

CmenanHoe CoeIMHEHUE TPOBOTHUKOB.

[Ipsimoe u3MepeHue 3AeKTpoABMKYIIEH cuibl. KopoTkoe 3ambikaHue
raJlbBaHUYECKOTO 3JIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTh COIPOTUBJIEHUSI METAJJIOB OT TEMITEPATYPBI.

[TpoBOAUMOCTB IAEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOJAMMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3ydenune cmenanHOro CoeIMHEHUs PE3UCTOPOB.

N3MepeHne 3aeKTpOABUKYIIEH CUJIbI MCTOYHHUKA TOKA W €ro BHYTPEHHETO
CONPOTUBJICHUS.

Habmronenue anextposusa.

23.8.5. MexnpeaMeTHbIE CBS3H.

N3ydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 kinacce oCyIECTBISETCS ¢ Y4ETOM



COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHUU, XHUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvie nowsamusi, CBSI3aHHBIE C H3YYCHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIM (DaKkT, TUMoOTe3a, (PU3MvecKas BEIMYHMHA, 3aKOH, TEOPHS,
HA0JII0/IEHNE, SIKCTIEPUMEHT, MOJITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHMM, JMHEHHas (QyHKIMs, napadoia,
runepOosia, ux rpadukd U CBOMCTBA, TPUTOHOMETPUYECKHUE (DYHKIIMH: CHHYC, KOCHHYC,
TaHIN€HC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO, BEKTOPBI M HUX
MPOEKIIMY Ha OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexannueckoe JBWXKEHHWE B JKHBOW mipupojne, auddysus, ocmoc,
TEIUIOOOMEH JKHUBBIX OPraHU3MOB (BHUJBI TEIUIONEpPEayu, TEIJIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusi: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBAa, MOJISIPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEW W Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, AJIEKTPOJIUTUYECKAs AUCCOIMALINS, TaJIbBAaHUKA.

l'eoepaghusi: B1aXXHOCTH BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBUIKEHUW C HCIOJIH30BAHMEM MEXaHU3MOB, YYET
TpEeHUsI B TEXHUKE, NOJAIMIMUITHUKYN, WCIIOIb30BaHUE 3aKOHA COXPAHEHUS WMITyJbCca
B TEXHUKE (pakeTa, BOJOMET U JPYTHE), ABUTATEIb BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBOW XOJOJIUIBLHUK, KOHIUIIMOHED, TEXHOJOTHUHU MOTYUYEHHUSI COBPEMEHHBIX
MaTepuajgoB, B TOM YHCIE€ HAHOMATEPHAIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHUECKas
3alluTa, 3a3eMJICHHE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIH MIPUHTED,
AJIEKTPOHArpeBaTeIbHbIe TPUOOPHI, JIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

23.9. Conepxanue o0yuenusd B 11 kiacce.

23.9.1. Paznen 4. DnekTpoiHaAMUKa.

23.9.1.1. Tema 3. MarauTHO€E 10JI€. DIIEKTPOMArHUTHasA NHIYKIIHUA.

[ToctostHHbIE MarHuThl. B3auMoOJeWCTBHE MOCTOSIHHBIX MAarHuTOB. MarnuTHoe
nosne. Bektop marautHOM MHAYKIMU. [[pyHIMN Cyneprio3suliuy MarHUTHBIX noJiei. JInHuu
MarHuTHOW WHAyKIuU. KapTuHa JMHUNA MarHUTHOW WHIYKIIMU TIOJNS TOCTOSTHHBIX

MarduToOB.



MarauTHOe mnoJsie MPOBOJHHUKA C TOKOM. KapTuHa JIMHWUK WMHIYKIMA MarHUTHOTO
MOJISL IJTMHHOTO TIPSIMOTO IIPOBOJIHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKHC
TokoM. OnbIT OpcTena. BzaumoaecTBre NpOBOAHUKOB C TOKOM.

Cuiia Amrnepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Monynb W HampaBieHUe. [[BH>KeHUE 3apsyKEHHOW YaCTHIIbI
B OJJTHOPOJTHOM MarHuTHOM IoJjie. Pa6oTa cunsl JlopeHia.

SIBreHME 3IIEKTPOMArHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKLIHH.
DIIEKTPOABIKYIIAS CUJIa MHAYKUIHH. 3aKOH 3JIEKTPOMarHuTHOW HHAYKUINKU Dapajnes.

BuxpeBoe »snekrpuueckoe 1moje. ONEKTPOABMXKYIIAs Cuia HUHIYKIUU B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOAHOM MATHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTS. SBneHue CaMOUHYKIIUH. DIIEKTPOIBUKY LA cuia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckne yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHECHHUE: MOCTOSIHHBIC MarHUTHI,
AIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUILI, HHAYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TOJIEM.

JIvHUM MHIYKIIUY MAarHUTHOTO TOJISI.

B3anmoneiicTBre 1BYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHIIa Ha HOHBI JJIEKTPOJIUTA.

SIBiieHUE PEKTPOMArHUTHON UHIYKITUH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBHKYIIEH CUJIBI MHAYKIHUH OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SBneHne caMOMHIYKITUH.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

Hccnenoanne neiCTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHTyKLIHH.

23.9.2. Paznen 5. Konebanus v BOJIHEL.

23.9.2.1. Tema 1. Mexanu4eckue 1 3JIEKTPOMArHUTHBIE KOJICOAHMSI.

Konebarenbnas cucrema. CBOOOIHBIE MeXaHWYeCKHe Kojebanws. ['apMonnyeckue
kosnebanus. Ilepuon, yacrora, ammutyaa u (aza konedbanuil. [IpyXMHHBIA MasTHHK.
MarteMaTuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMYECKUX KojeOanuil. IlpeBpaieHue
SHEPrUH NMPU FAPMOHUYECKUX KOJIEOaHUSAX.

Koneb6arenbnbiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUs B U€aTbHOM
KOJIEOATEIbHOM KOHTYpE. AHAJOTHUS MEXIYy MEXaHMYECKUMU W 3JIEKTPOMATHUTHBIMU
koneOanusimu. ®Popmyna TomcoHa. 3aKkoH COXpaHEHHUS OHHEPrUU B  HJICATHLHOM
KoJie0aTeIbHOM KOHTYPE.

[IpeacraBnenre O 3aTyxaroolUX KoieOaHHUSIX. BbIHYyXIEHHbIE MEXaHUYECKHE
kosebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

Ilepemennsplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MONIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEHCTBYIOIEE 3HAYEHNE CUIIBI TOKA U HAIIPSKECHMSL.

Tpancpopmarop. IlpousBoicTBO, mnepegaya U MOTpeOJEHUE DIEKTPUUECKOU
DHEPruu. OKOJOTMYECKHE PHUCKA NpU IPOU3BOACTBE 3JIeKTposHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: AIIEKTPUUECKUI 3BOHOK,
reHepaTop MNepeMEHHOr0 TOKA, JIMHUU 3JIEKTPOoIepeay.

Jlemoncmpayuu

HccnenoBanne napamMeTpoB KojeOaTeabHOW CHUCTEMbI (IIPYKUHHBIMWIN
MaTEeMaTUYECKUI MASITHUK).

Habnronenue 3aryxaromux KojieOaHuil.

WccnenoBanune CBOMCTB BHIHYKJIECHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0oOOHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuminorpaMmbl (3aBUCMMOCTH CUJIBI TOKAa U HANPSDKEHUS OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mpu mocienoBaTebHOM COCIMHEHUU PE3UCTOPa, KATYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY 3JIEKTPOIIEPEIAYN.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwi

HccnenoBanue 3aBUCMMOCTH TEpUOIa MaJbIX KOJIEOAHUN TPy3a HA HUTU OT JJIMHBI
HUTHU U MacChl rpy3a.

Uccnenoanne nepeMEHHOr0 TOKa B 1IEMHU U3 MOCIEI0BATEIbHO COECIMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

23.9.2.2. Tema 2. MexaHU4eCKUE U SJIEKTPOMArHUTHBIE BOJTHBI.

MexaHnueckue BOJHBI, ychnoBus — pacnpoctpaHeHus. llepuon.  CkopocTtb
pacrpocTpaHeHus U JuinHa BOJIHBL. [lonepeunbie u npojoibHbie BOJHBI. MHTEepdepenms
U T PaKIrsg MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUSI U3TYUEHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnass opuentauust BekTtopoB E, B, v B anekTpomarHuTHoOil BojHe. CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpeJoMJIeHUe, TMojispu3anus, audpakius,
unrepdepenius. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIkana »IEKTPOMArHUTHBIX BOJH. [IpuMEHEHWE »BIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUMTBI paguOCBsI3U U TeeBuAeHus. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl.

TexHuyeckre yCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE:  MY3bIKAJIbHBIC
WHCTPYMEHTBI, yIJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPaHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneo6ntomeecst Tes10 Kak UCTOYHUK 3BYKA.

Ha6J'IIOJICHI/IC OTpPaXCHUA U MPCIIOMIICHHUA MCXAaHNYCCKUX BOJIH.



HaGnronenue natepdepernmn u nudpakiinu MEXaHNIECKUX BOJTH.

3BYKOBOW PE30HAHC.

Habnronenue cBsi3M rpOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYJOM M 4aCTOTOM
KOJIeOaHUM.

HccnenoBanne CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTpa)XEHUE, MPEIOMIICHHE,
noJisipu3anys, 1udpaxius, THTEpPepeHIus.

23.9.2.3. Tema 3. OnTuka.

I'eomerpuueckas ontuka. [IpsamonuHeHOE pacIpOCTPAHEHUE CBETA B OJIHOPOJHOMU
cpene. JIyd cBera. ToUeUHBINM UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI oOTpaxkeHusi cBeTa. [locTpoenue wuzoOpaxkeHUil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOJIOTHBIN TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEee oTpaxkeHue. [IpeaenpHbIil yroa NOJIHOrO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceeta. ClnoxHbIN cocTaB Oenoro ceerta. L{Ber.

Cobuparone n paccenBaromue JuH3bl. ToOHKass nuH3a. POKYCHOE PpaCcCTOSHUE
W ONTHYECKass cuja TOHKOM suH3bl. I[locTpoeHne wu3z00pakeHUid B  cOOUparOIIUX
Y paccenBaroux JUH3ax. @opMyJsia TOHKON JUH3BL. Y BEIMUYEHHE, 1aBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas onrtuka. UHTepdepenuus cBera. KorepeHTHble HMCTOYHHMKHU. Y CIOBUS
HaOII0JICHUs] MAaKCUMyMOB M MHUHUMYMOB B HUHTEP(EPEHIIMOHHOM KapTUHE OT JABYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. [udpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCMMYMOB IpH MaJICHUH MOHOXPOMATHYECKOr0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

Texauueckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHNE: 0UKH, JTyma, (poroanmapar,
MPOCKIIMOHHBIA amnmnapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS
pELIETKA, TTOJIAPOUL.

Llemoncmpayuu

HpHMOHHHeﬁHOC PaCpoOCTPpAHCHUC, OTPAXKCHUC M IIPCIIOMIICHHUC CBCTA.



OnTuueckue npuOOpBHI.

[TomHOE BHYyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

UccnenoBanue cBoCTB M300paKeHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIECKONa.

Habmronenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydenue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ NOMOUIbI0 JU(GPAKLIMOHHON PEIIETKH.

Habnronenue nonspusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3MmepeHue nokazaress npeaoMiIeHUs CTEKIIa.

HccnenoBanue CBONCTB U300paKeHUI B JTMH3AX.

Habmronenue nucnepcuu cBera.

23.9.3. Paznen 6. OCHOBBI cielIMaIbHOM TEOPUH OTHOCUTEIIBHOCTH.

['paHuiel MPUMEHUMOCTH KJIacCU4YecKoW MexaHuku. [loctynaTel crnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHLIHI
OTHOCHUTEJIbHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAIIICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C PHEPTrUeH U UMIYJIbCOM PEISTUBUCTCKOM YACTUIIBI. DHEPTHUS MTOKOSL.

23.9.4. Paznen 7. KBanroBas ¢usuka.

23.9.4.1. Tema 1. DneMeHTbI KBAHTOBOW ONTUKHU

®otonbl. ®opmyna Ilnanka cBA3M 3HEpruu (POTOHA C €ro 4YacToTou. DHeprus
U UMITYJIbC (POTOHA.

OtkpeiTue u wuccieaoBanue Qorodrdpdexra. Ombite A.I'. CrosieroBa. 3aKOHBI
dbotorpdexra. VYpaBuenue OitHmTerHa a1 poroaddexra. «KpacHas rTpanuman
dboTtoaddexra.

Jasnenue ceera. OnbiTel I1.H. JIeGeaena.

XHUMHUYECKOE NeCTBUE CBETA.



Texnuyeckue ycTpoilCTBa M MpPaKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, CoTHEYHAas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETo (hoTodPdekra.

Ceeroamon.

Conneunas O6aTapes.

23.9.4.2. Tema 2. CtpoeHue aToma.

Mopens atoma Tomcona. OmnwiTel Pesepdopna mo paccesHuo o -4acTHil.
[Inanerapnast monens atoma. Iloctymarel bopa. U3nyuenue u mnornonieHue ¢GOTOHOB
IIPpU TIEPEXOJE aToMa C OJHOTO YPOBHS DHEPIHM Ha aApyrou. Buabsl cnexktpoB. CHexTp
YPOBHEW dHEPIUH aTOMa BOAOPO/A.

BonnoBeie cBoiictBa wactuil. Bomubl 1€ bpoiinsa. KopnyckyiispHO-BOJTHOBOM
Iy AJT3M.

CIIOHTaHHOE U BBIHYKJICHHOE U3J1yYEHHE.

TexHu4yeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIBHBIM aHaIu3
(cexTpockor), 1a3ep, KBAaHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

OmnpenenexHue JIMHBI BOJIHBI JIa3epa.

HabGnronenue MHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomoi

HaOnronenue TuHe4aToro cuekrpa.

23.9.4.3. Tema 3. ATOMHOE S/1pO.

OKCHEpPUMEHTBI,  JOKAa3bIBAIOIIME  CIOXHOCTh CTpoeHus sxapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuro coctaBa paaroOaKTUBHOTO
u3nydenus. CpoiicTBa anbda-, Oera-, ramMmma-usiydyeHus. BiusiHue paguoakTUBHOCTH

Ha )KUBBIC OPraHU3MBbI.

OTkpbITHE TPOTOHA U HeWTpoHA. HykiioHHast monensb spa I 'eizendepra—liBaneHko.



3apsz siapa. MaccoBoe uucio siapa. M30Torbl.

Anba-pacniaa. DNEKTPOHHBI U TO3UTPOHHBIN Oeta-pacnaza. ['amma-uzmydeHue.
3aKOH paAMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepubiit peaktop. Tepmosinepusiii cunrte3. [IpobieMbl U NEPCHEKTUBBI SAECPHON
SHEPreTUKHU. DKOJIOTMYECKUE aCIIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MTO3UTPOHA.

MeToap1 HAOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.

@yH1aMEeHTaNIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (hU3mueckoil KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: JO3UMETpP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CY€TUMK HOHM3UPYIOIINX YACTHUL.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomoi

HccnenoBanue TpEKOB YacTHI] (110 TOTOBBIM oTorpadusim).

23.9.5. Paznen 8. DneMeHTHI aCTPOHOMUHU U aCTPO(PHU3UKH.

Otansl pa3BUTUA acTpoHOMUHU. [IpuKIIaHOE W MHPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTh. Mctounuk sHeprun CojHila W 3BE31. 3BE3MBI,
UX OCHOBHBIE XapaKTEPUCTHUKHU. JHarpaMma «CHEKTPAJIBbHBIM KJIACC — CBETUMOCTBY.
3BE31bI ITTABHOM MOCIEJOBATEIBHOCTH. 3aBUCUMOCTh «MAcCa — CBETUMOCTBY» ISl 3BE3[
[JIABHOM  TOCJHEAOBaTENbHOCTU. BHyTpenHee  crpoeHue 3BE34. CoBpeMEHHbIE
IIPEACTABIICHUS O IIPOUCXOKIACHUH U 3BoIoMU CoJTHIA U 3BE3/. DTanbl )KU3HU 3BE3.

Muineunsiit [TyTe — Hamia ["anaktuka. [Tonoxenue u asmwxenue ComHia B ['anakTuke.
Turnel ranakTuk. PaguoranakTuku u kBa3apsl. YEpHbIE AbIPHI B iApax rajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa00ma. Pa3Oeranue rajlakTHK.

Teopus bonbioro B3peiBa. PeIMKTOBOE U3TyYEHHE.



Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnnie nmpobsieMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenuss HEBOOPYXKEHHBIM TJ1a30M € HKCIOJB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN IS OTNpeeICHUsI TTOJI0KEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usi CEeBEpHOIO MOMYIIAPUS U SIPKUE 3BE3BI.

HaGnronenus B Teneckon Jlynsi, turaner, Mieunoro [lyTu.

23.9.6. O6o01maro1iee MOBTOPEHHUE.

Ponp usuku u acTpOHOMUM B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIMATHHOM
U ITHUYECKON cdepax HesTeIbHOCTH YE€lIOBEKa, POJb U MECTO (PU3UKU M acTPOHOMHUHU
B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, pOJb (PU3NYECKOW TeOpHH B (HOPMUPOBAHUU
MPEACTaBICHU 0 (U3UYECKON KapTUHE MHUpa, MECTO (U3MYECKON KapTUHBI MHpa
B 00I1IEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUM O IPUPO/IE.

23.9.7. MexXnpeaMeTHBIE CBS3H.

Nzyuenune xypca pusuku 6a30Boro ypoBHs B 11 kilacce OCyHIECTBISETCS C YUETOM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OMOJIOTHU, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meoicnpeomemnvle nowsmusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHHE, HAay4yHbIN (akt, runore3a, ¢u3uyeckas BEIUYMHA, 3aKOH, TEOpHs,
HaOJII0ICHHUE, SKCTICPUMEHT, MOACIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peumieHue CHUCTEMbl YpPAaBHEHHM, TPUTOHOMETpUYECKHE (DYHKIIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M MX IPOCKUUM HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB, IIPOU3BOJIHBIC
AJIEeMEHTapHbIX (YHKIUMN, TMPU3HAKU MOJI00US TPEYTOJbHUKOB, OMpEACICHUE IIOIIaau
I0CcKuX puryp u 00bEéMa Ted.

buonocus: snexrpudeckue SBICHUS B KMBOW MPUPOJIE, KOJieOaTEIbHbIC IBHKECHHUS
B KMBOW MPHUPOJE, ONTHYECKUE SIBICHUS B JKUBOM MPHUPOJIEC, ACHUCTBUE paaHallud
Ha )KUBbIC OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TE,

MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBINA aHAIH3.



l'eocpaghus: MarHUTHBIE TIONMIOCA 3EMIIM, 3aJIeKH MArHUTHBIX Py, (OTOCHEMKA
3eMHOU MMOBEPXHOCTH, MPEJICKa3aHNE 3eMIIETPSICEHU.

Texnonoeus:  TUHUAW  BJEKTpoOIllepelady, TeHepaTop  NEpPeMEHHOro  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS N€Yb, pajgap, paJldONpHUEMHHUK, TEJIEBU30p, AaHTEHHA,
tenedoH, CBU-neub, mpoeKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAas baTtapes.

23.10.  IInanupyemble pe3yJbTaThl OCBOCHHS MPOrpaMMbl MO (PU3HKE HA YPOBHE
cpenHero o01ero oopa3zoBaHus

23.10.1. OcBoenue yueObHOTO TpeameTa «Dusnka» Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus (0a30BbIi ypOBEHB) JOHKHO OOECHEUYUTh JOCTHXKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIHTATOB.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOGHHMS  yueOHoro  mpenMera  «Dusukay
JOJDKHBI  OTPa)KaTh TOTOBHOCTh M CHOCOOHOCTh OOYYaloOUIMXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTpPEHHEHN MO3UIIMEN TUYHOCTH, CUCTEMOMN LIEHHOCTHBIX OpUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCUICKOro O0IIeCTBa, PAaCUIMPEHUE >KU3HEHHOIO OIbITa W OMbITa JESATEIIbHOCTH B
Mpoliecce pealn3alii OCHOBHBIX HAMpaBJICHUA BOCHUTATENbHOW AESITENBHOCTH, B TOM
YKCJIE B YACTH!

1) rpa>k1aHCKOrO BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3UIUU O00ydYaroImerocs KakK aKTHUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

MIPUHATHE TPaIUIIMOHHBIX 00I1IeueTI0BEYECKUX T'YMAHUCTHUYECKUX U
JE€MOKPaTUYECKUX LIEHHOCTEN;

TFOTOBHOCTh BECTHM COBMECTHYIO JICSITEIBHOCTh B MHTEpEcax TIPakJaHCKOIro
oOlIeCTBa, YYacTBOBaTb B CaMOYIpPAaBIECHUM B IIKOJE M  JETCKO-IOHOIIECKUX
OpraHu3aIusIX;

yMEHUE B3aUMOJECHCTBOBaTh C COLUMAIbHBIMH HWHCTUTYTAMH B COOTBETCTBUU
¢ UX QYHKIMSAMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU 1 BOJIOHTEPCKOU JIEATEIHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPaXAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;



IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM,  JOCTHKCHUSM
POCCHMCKUX YUEHBIX B 00J1aCTH (DPU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

chOPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHHUSA, OJTUYECKOrO0  TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE
pelIeHus, OPUEHTUPYSICh HAa  MOPAJbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH,
B TOM YHCJIE B AEATEIbHOCTU YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOIO OyAyIIEro;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs 3CTETHUKY HAy4YHOTO TBOPYECTBA,
pUCyLIero (pU3nYecKkoil HayKe;

5) TpyAOBOTO BOCIIUTAHHSL:

UHTEpeC K  pa3nuuHbiM  chepam  NpodeCCHOHAIBHOM  JEATEIbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (PM3UKOW M TEXHUKOH, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TUIAHBL;

FOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHHUIO B 00JIACTH
(U3UKY HA TIPOTSHKEHUU BCEH KU3HH,

6) 2KOJIOTHYECKOTO BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYphl, OCO3HAHUE TI100AIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEeM;

IJIJAHUPOBAHUE U OCYIIECTBICHUE NEHCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHMUS LEJEH YCTOMUYNBOTO PA3BUTHUS YEJIOBEUYECTBA;

Pacumipenue onbiTa IeATeIbHOCTH SKOJIOTMYECKOM HAMIPaBIEHHOCTH HA OCHOBE
MMEIONTUXCS 3HAaHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOW AESATEIbHOCTH, TOTOBHOCTh B IMPOLECCE N3YUYEHUS
(hU3UKHM OCYIIECTBISATH MIPOCKTHYIO U MCCIIEA0BATENBCKYIO JEATEIbHOCTh MHIUBUIYAJIBHO

U B IpYyMIIE.



23.10.2. B mpoumecce NOCTHKEHHMS JMYHOCTHBIX  PE3YJbTaTOB  OCBOCHUS
MporpamMMbl MO (PU3MKE MJIs YPOBHS CPEIHETO OOIIEero oO0pa3oBaHUs y OO0yYarolUXcCs
COBEPILIECHCTBYETCS IMOYUOHANbHBIY UHMELLIeKm, TPEINOoIaraouii cOpMUPOBAHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOUIETO0 CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS PA3BUTHSI COOCTBEHHOW 3MOIMOHAIBHOUN cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBaHUSI,  BKJIIOYAIOMIETO  CAaMOKOHTPOJb, YMEHHE [PUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CITIOCOOHOCTh aJIallTUPOBATHCSA K IMOILMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBISTh THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEN MOTHBAaIlMW, BKJIIOYAIOUIEH CTPEMJICHUE K JIOCTHXKCHHIO LIECJIH
U ycrexy, ONTUMH3M, WHHUIMATUBHOCTb, yMEHHUE JEMCTBOBaTh, HCXOAS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSHHE
APYTUX, YYUTHIBaTh €ro IpPH OCYILIECTBICHUU OOIICHMS, CIOCOOHOCTh K COYYBCTBHIO
U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSBIISATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

23.10.3. MeTanpenMeTHbIE PE3yJIbTATBl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETO
00pa30BaHUs JOJIKHBI OTPAXKATh:

23.10.3.1.0BnaieHue yHuBEPCAIbHBIMU NTO3HABATEILHBIMU JICUCTBUSIMU:

1) 6a30BbIC TOrUYECKUE JESUCTBUS:

CaMOCTOATENFHO (HOPMYIHUPOBATh W aKTyaJM3UPOBATh MPOOJIEMYy, pacCMaTPHUBATh
€€ BCECTOPOHHE;

OTIPEEIIATh IEJIH ACSITEILHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX JOCTHKCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKHUX
SIBJICHUSX;

pa3palaTbiBaTh IUIAH PELICHUS] MPOOJEMBI C YYETOM aHaIu3a HUMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE PE3yJIHLTATOB

OejIsiM, OOCHUBATb PUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,



KOOPJIMHUPOBATh U BHITIONHATH PabOTy B YCIOBUAX PEATBHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEILICHUU KU3ZHEHHBIX MPOOIIEM.

2) 6a30BBIC HCCIICAOBATEIIBLCKHUE ICHCTBHUSA:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMHA TOHATHSIMH M METOIaMH
(bu3nYecKoi HayKH;

BJIAJICTh HaBBIKAMHU Y4Y€OHO-MCCIEAOBATEIbCKOM W TPOEKTHOU JCSTEIHHOCTUB

o0nacTu GU3HKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB

penreHus 3a7a4 (PU3NIECKOTo COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX METOIOB TTO3HAHUS;

BJIAJCTh BUJAMH JIE€ATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUA,

€ro MHTEepIpEeTalni, MpeoOpa3oBaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX yUeOHBIX CHUTYaIUsX,
B TOM YHCJIE MPU CO3J]aHUU YUYE€OHBIX TPOCKTOB B 00acT (PU3NKH;

BBISIBJISITh MIPUYUHHO-CIICJICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aJ1adyy, BBIJIBUTaTh
THIOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJE PEIICHHUS 3aJaydl pPe3ybTaTbl, KPUTUUECKU
OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W  (opmylIupoBaTh COOCTBEHHbIE 3aJadyd B  00pa3oBaTesbHOM
JESITEILHOCTH, B TOM YKCIIE TIPU U3YUYEHUU (DUBUKH;

JaBaTh OTICHKY HOBBIM CUTYAIIHSIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh  TIEPEHOCUTh 3HAHUS 10  (PU3UKE B  TPAKTUYECKYyIO  00JIacTh
KHU3HEACSITEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

3) pabora c uH(popMaIIHUEii:

BIAJCTh HABbIKAMH TOJydeHuss uHPopManuu (U3HUYECKOTO  COACpIKaHUSA
U3 HCTOYHHUKOB pAa3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBISITH TIOWCK, AaHalu3,
CUCTEMATH3AIMIO W WMHTEPIpETaruio WHGOPMAIMN  Pa3IUYHBIX BHIOB ©  (HOpM

MpCaACTABJICHUA,



OLIEHUBATh JOCTOBEPHOCTH HH(POPMAIINY;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
B PEHICHMM KOTHUTUBHBIX, KOMMYHUKATHBHBIX UM OpPraHU3AIMOHHBIX 3adady C
coOJMIOIcHUEM  TpPeOOBaHUW  HPrOHOMHUKH, TEXHHKHA  OE€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TMpaBOBbIX M OTUYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJAEP)KaHUS B PA3NUUYHBIX (popmarax ¢ ydérom
Ha3HaueHus WHOOpPMAIMU U LEJIEBOM ayauTOpUU, BHIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3yaJIU3aLUU.

23.10.3.2.0BnageHue yHUBEpCaIbHBIMU KOMMYHHKAaTUBHBIMU ACHCTBUSMU:

1) obmenwue:

OCYIIECTBIISATH OOIICHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOKO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMECTHas I€ATEIbHOCTb:

NOHUMATh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON paOOTHI;

BBIOMpPATh TEMATHUKY U METObl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX HHTEPECOB,
1 BO3MOKHOCTEM KaXKJI0T0 4JIeHa KOJUIEKTUBA;

OPUHUMATh LEIN COBMECTHOM JEATEIBHOCTH, OPTaHU30BBIBAaTh U KOOPAMHUPOBATH
JNEUCTBUA IO €€ NOCTUKEHUIO: COCTABJIATh IUIAH JEUCTBUU, PACTIPEICIISATh POJIU C YUYETOM
MHEHUI YYaCTHUKOB, 00CYKJaTh pPe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHHMBATh KAauyeCTBO CBOEro BKJAJa M KaXXJOT0 Y4YacCTHHKA KOMaHJIbl B OOLIUI
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjlaraTh ~ HOBBbIE  IPOEKTHI, OIEHMBAaTh HWAEHM C [O3UIUM  HOBH3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETHMYECKOE MOBEJACHUE B PA3IUYHBIX CUTYAILMSX,
IPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

23.10.3.3.OBnaieHrE YHUBEPCAIBHBIMU PETYJISITUBHBIMU JEHCTBUSMU:

1) camoopranuzanus:



CaMOCTOATENIbHO OCYIIECTBIIATh O3HABATEIBHYIO JESITEIBHOCTh B 00IaCTH (PU3UKU
Y aCTPOHOMUHU, BBISIBIISITH POOJIEMBI, CTABUTH U OPMYJIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTABJISATH IJIAH PEIICHUS PAacYETHBIX M KAYECTBEHHBIX 3ajady,
IUIaH BBIOJIHEHUS PAKTUYECKON pabOThl C yUETOM HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTCHUN;

JABATh OLICHKY HOBBIM CUTYAaIUsIM;

paciupsaTh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a peLICHNUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYIULHUU B 00JacTH (U3HKH,
MTOCTOSTHHO TIOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJIeTh HaBBIKAMHU MO3HABATENILHON pe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JNENCTBUM U MBICIIMTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh NMPUEMBI pe(IIEKCUU AJIi OLEHKM CUTyallld, BbIOOpa BEPHOTO
peleHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

IPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX IIPU aHAIIN3€E PE3YIIbTATOB JEATEIbHOCTH.

3) npunsTue ceds u IPyTux:

IPUHUMATh ceOsl, TOHMMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTHUX [IPU AHAIIN3E PE3YJIbTATOB AEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

23.10.4. IIpenmeTHble pe3yJbTaThl OCBOEHUS IporpaMmbl 1o ¢usuke. B mpouecce
U3y4yeHus Kypca Kypca ¢pu3uku 6a30Boro ypoBHa B 10 ki1acce y4eHUK HAyUUTCHA:

JEMOHCTPUpPOBaTh Ha MpUMEpax posib M MecTOo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHM,

B IPAKTHYECKOU JI€ITEIBHOCTH JIHOJIEN;



YYUTHIBATh  TPAHULIBl  MPUMEHEHUST  HU3YUYCHHBIX  (PU3MUECKUX  MOJEJNEH:
MaTepuajibHas TOYKa, WHEpLHAJIbHAS CHUCTEMa OTCU€Ta, aOCONIOTHO TBEPAOE TeEO,
WJICANbHBIM a3, MOJEIM CTPOEHHUS Ta30B, XUIKOCTEM W TBEPABIX TN, TOYEUYHBIU
AICKTPUUYSCKUH 3apsi IPU PEIICHUN (DU3NYSCKUX 3a]1a4;

pacrio3HaBath (usnueckue sBIEHUS (MPOIECCh) W OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETHYECKOM  TEOpPUM  CTPOCHHS  BEIIECTBA
U DJIEKTPOJMHAMHUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJHMHEUHOE IBUXKECHHUE,
CBOOO/IHOE MajieHUuE TeJ, ABMXKEHHE MO OKPY>KHOCTU, MHEPIMS, B3aUMOJEHCTBHUE Te,
b dysusi, OpOYHOBCKOE NBIKCHHE, CTPOCHHUE YKUAKOCTEH M TBEPABIX TENl, N3MEHEHUE
oO0béMa TeN TMpuU HarpeBaHWM (OXJaXJICHUH), TEIUIOBOE paBHOBECHE, HCIIAPCHHE,
KOHJICHCAIIUs, IUIABJICHUE, KPUCTAJUIM3ALMsA, KUIIEHUE, BIA)KHOCTh BO31YyXa, MOBBILICHUE
JIABJICHUS Tra3a NPUA €r0 HArpPEBAaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY NapaMeTpamu
COCTOSIHHS T'a3a B U30MPOLECCAaX, HIEKTPU3ALIUSA TEN, B3AUMOJACUCTBUE 3aPAI0B;

OMHUCHIBATh MEXAaHWYECKOE JBIDKCHHE, HCIOIb3YsS (U3NUYECKUE BEITUYHMHBI:
KOOpJAMHATA, IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUiad, HMITYJIbC
Tela, KUHETHYECKas DHEPrus, IOTCHIMANbHAs »JSHEPrus, MeXaHWueckas paborTa,
MEXaHMYECKasi MOIIHOCTb; MPU OMUCAHUU MPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYEHUS W CIAWHMIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JaHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BEJIMUYNHAMU;

ONKMCHIBAaTh W3YyYEHHBIC TEIUIOBBIE CBOMCTBA TENl W TEIUIOBBIE SIBICHUS, UCIIOIb3YS
(¢bu3uYecKre BEIMYMHBI: JAaBJCHUE Ta3a, TeMIepaTypa, CPeIHsSs KUHETHYecKas SHEepPrus
Xa0THUYECKOTO JIBUKEHUS MOJIEKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHsSI HHEprus, padbora rasza, Kod(PPUIMEHT TMOJE3HOTO ACHCTBUS
TEIJIOBOTO JBUTATENIS; IPU OINKMCAHWUW TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJB3YEMBIX BEIWMYMH, HUX OO0O3HAUYCHHMS U CAUHUIBI, HAaXOAUTh (QOPMYJIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BEIMUUHAM;

OIUCBHIBATh HM3YYEHHBIE DIICKTPUUYECKUE CBOKWCTBA BEIIECTBA M DIIEKTPUUYECKUE
saBi€HUS (TPOLIECCh), HCHOJB3Yysl (UBUYECKUE BEJIMYMHBIL: JJICKTPUUECKUN 3apsif,
BJIEKTPUUECKOE T0JIC, HANPSKEHHOCTH I10JIs1, MOTEHIUAN, PA3HOCTh MOTECHUMAJIOB; MNPHU

OIMMCaHWUN IMPABUIBHO TPAKTOBATDH (bPISI/IquKI/Iﬁ CMBICJI MCITIOJIb3YCMbIX BCIWMYHUH, UX



00O3HAYEHUSA W EAMHMIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCTIONIBb3Ys (PU3NYECKHUE 3aKOHBI
U TPUHLMUIBL 3aKOH BcemupHoro tarorenus, I, II m III 3akonsl HproToHa, 3aKkoH
COXpPaHEHUS MEXAHWYECKOW DHEPrUH, 3aKOH COXPAaHEHUS MMIYJIbCA, IPHUHIUI
CYNEpIO3ULIMA  CWJI, MPUHLMI PABHONPABHUS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHs BELIECTBA, Ta30BbIE 3aKOHBI, CBA3b
CpeIHENl KUHETHMYECKONM DSHEPIMM TEIUIOBOTO JIBJKEHUS MOJIEKYJl C aOCONIOTHON
TEMIIEpaTypoOl, MEPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KysoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIUIBI JACHCTBHS MAalIMH, MPHUOOPOB M TEXHHUUECKHUX
YCTPOMCTB; pa3inuaTh YCIOBHs UX 0€30IaCHOI'O UCIIOIb30BAaHUS B [IOBCEIHEBHON KU3HU;

BBINIOJIHATH HKCIIEPUMEHTHI M0 UCCIEAOBAHUIO (PU3MUYECKUX SIBICHUN M MPOLIECCOB
C HCIIOJIb30BAHUEM NPSMBIX, U KOCBEHHBIX H3MEPEHHH, IpHU 3TOM (POpPMYJIUPOBATH
npobyiemMy/3aadyy M TUIOTE3y YYEOHOro OKCIEpPUMEHTa, COoOupaTh YCTAHOBKY
U3 MIPEJIOKEHHOT0 000PYA0BaHUS, IPOBOAUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISAITh NpPSIMbIE M KOCBEHHbIE HU3MEpPEHMs]  (U3MUECKUX  BEJIUYMH,
IpU ATOM BBIOMPATH ONTUMAJBHBIM CHOCOO H3MEPEHHS M HCIOJIb30BAaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMU C HCIIOJIb30BAHUEM
NPSAMBIX MU3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BHJE TaOiMI U TpaduKoB, J€1aTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS;

co0nroaaTh mpaBuiia 6€30MacHOro Tpy/ia MPHU MPOBEIECHUHU UCCIEI0BAaHUIN B paMKax
yu4eOHOr0 JSKCIIEpUMEHTa, Y4eOHO-UCCIEN0BATENbCKOW M IMPOEKTHOM JESTEIbHOCTH
C MCMOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JAOOPATOPHOTO 000PYI0BAHUS;

pemiath pacy€THhIE 3a/laydl C SIBHO 3aJaHHOW (U3MYECKON MOJEIBIO, MCIIONb3YS
¢u3nueckue 3aKOHbl W TPUHLMUIIBI, HA OCHOBE aHallu3a YCJIOBHUS 3aJlayd BBIOMPAThH

(bu3NYECKyI0 MOJIENb, BBIACIATh (PU3MUECKHE BETUYHHBI U (OPMYIIbI, HEOOXOIUMBIE



U1l €€ pEelICHMs, TPOBOAUTL PACUETHl U OLICHUBATH PEATBHOCTH IOJYYEHHOTO 3HAYEHUS
(hU3MYECKON BEIMYUHBI,

pemaTh KadyeCTBEHHBIE 3aJadyM: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYUBYIO
[ENOYKY PacCyXJICHUN C OMOPOi Ha W3YUYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (hHU3HUECKUE
SABJICHUS;

UCIIOJIB30BaTh MPHU PEHICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(DOpMalUOHHBIE
TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U MIPEICTABICHUS yueOHOM
M HAy4YHO-TIONMYJAPHON HH(OpMALUK, TMOIYYEHHONM U3 pa3Iu4HbIX HCTOYHHKOB,
KPUTUYECKH aHAJIU3UPOBATH MOJYyYaeMy0 HHPOPMALIHIO;

OPUBOJUTH IMPUMEPHI BKJIAJAa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUsA 1O (U3MKe B TOBCEAHEBHOM KU3HU
it oOecrieyeHuss O€30MACHOCTH MpU OOpallleHMH C MpUOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMM, [UIsI COXpPAaHEHUS 3J0pOBbS U COOJIOACHHUS HOPM 3KOJOTHYECKOIrO
TOBEJICHUA B OKPYKAIOUIEH CpeE;

paboTaTh B IpyIIe C BHIMOJTHEHUEM Pa3IMYHBIX COLMATIBHBIX POJICH, TUIAHUPOBATh
paboTy TPYIIIbI, PAMOHAIBHO PACTIPENCIIATh 00S3aHHOCTU U IIAHUPOBATH JIESITEIbHOCTh
B HECTAHJAPTHBIX CHUTYAlUSAX, AJC€KBAaTHO OLICHWBATH BKJIAJ KaXIOTO M3 YYACTHUKOB
IpyNIbl B pelIeHHE pacCMaTpUBAEMOM MPOOIEMBI.

23.10.5. IIpeameTHble pe3yJibTaThl OCBOEHUS MporpaMmbl 1o ¢usuke. B mpouecce
U3y4yeHus Kypca Kypca (pusuku 0a30Boro ypoBHA B 11 Kitacce y4eHUK HAyUUTCA:

JE€MOHCTPUpPOBAaTh Ha MpHUMEpax posib M MecTOo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B TIPAKTUYECKON NEATEITLHOCTH JIIOJICH, MEIOCTHOCTh U €MHCTBO (DU3UYECKON KapTHHBI
MUpa;

YUHUTHIBATh TPAHUIIBI IPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJEEH: TOUYEUHBIH
AIEKTPUYECKUN 3apsifl, JIyd CBETA, TOYEYHBIM MCTOYHHUK CBETA, sAJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/Ipa MpH pelieHud (PU3nYecKux 3a1ady;

pacnio3HaBath (pu3nyeckue sBICHUSA (TIPOIECCh) W OOBSICHATH WX HAa OCHOBE



3aKOHOB JJICKTPOJAMHAMUKH M KBAHTOBOM (PU3UKM: DIEKTPUUECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBHUE
MarHuTOB, JJIEKTPOMAarHUTHAash MHAYKLHS, JCHUCTBUE MAarHUTHOTO IMOJSI HA TMPOBOJHHMK
C TOKOM U JBMXKYIIUICS 3apsijl, 3J€KTPOMarHUTHbIE KOJIeOaHHs U BOJIHBIL, IPSIMOJIMHEITHOE
pacnpocTpaHEeHUE CBETa, OTpaKe€HUe, TMpejoMiieHue, HHTepdepeHuus, aupaxkus
U TOJNSpU3alUs CBETa, NUCHEpCcHsi cBeTa, QoTodnekTpuueckuil d3pdekt (poToaddexr),
CBETOBOE JABJIICHHE, BO3HUKHOBEHHME JIMHEMYAaTOro CIEKTpa aroMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paIUOAKTUBHOCTb;

ONKCHIBATh HW3YYEHHBIE CBOWCTBA BEIIECTBA (JIIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DJIECKTPUUECKYIO IMPOBOJUMOCTh PA3JIMYHBIX CPEA) U DJIECKTPOMATHUTHBIC
ABJICHHS (IIPOLIECCHI), MCMOJb3Yys (DU3UUYECKUE BEIUUMHBL: AIEKTPUUECKUU 3apsj, cuia
TOKA, JJIEKTPUYECKOE  HAIPSIKEHUE, JJIEKTPUYECKOE  CONPOTUBIEHUE, PA3HOCTh
NOTEHIIMAJIOB, AJIEKTPOJBIKYIIAS CHIla, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIs, cUila
Awmnepa, cuna JlopeHla, HWHAYKTHBHOCTb KATYLIKH, BSHEPIHsl JJIEKTPUYECKOro U
MarHUTHOTO TOJIeH, Mepuoa W 4acToTa KoseOaHuil B KojJeOaTeIbHOM KOHTYpe, 3apsi U
CHJIa TOKa B TPOLECCE TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJjebaHul, (OoKycHOe
paccTosiHMEe M OINTHYECKas CWJia JIMH3bl, M[PU ONUCAHWM MPABUIBHO TPAKTOBATH
(U3MYEeCKUN CMBICI MCMOJb3YEMbIX BEJIMYMH, UX O0OO3HAUEHUS M €JAMHMIIbI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHUMH BEJIMUYNHAMH;

OTMUCHIBAaTh U3YUYCHHBIC KBAHTOBBIC SIBJICHHSI U MPOIECCHI, UCMONB3Yys (U3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U YAacTOTA CBETA, SHEPTrUs
U UMIyJibCc (DOTOHA, EPUOJ MOJIypaclaaa, SHEPrus CBSI3U aTOMHBIX sIep, IPU OMUCAaHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOJIb3yEMbIX BEMYNH, X 0003HAUYCHUS U
€AVHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOLIME JIAHHYIO (U3MYECKYIO BEIUYUHY C
JIPYTUMU BEJTMYMHAMHY, BBIYUCISITH 3HAUCHUE (PU3HMUECKON BETNIUHBI,

aHAIU3UPOBaTh (PU3UYECKHE MPOIIECCHl U SABJICHUS, UCTIONB3YS (PU3NUECKHUE 3aKOHBI
Y OpUHUUINBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M IMAPAIIIENBHOTO COEAUHEHUS
IIPOBOJTHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH DJIEKTPOMAarHMTHOW WHAYKIUHU, 3aKOH
MPSMOJIMHEWHOTO  PACIpPOCTPAHEHUs CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI

NPEJIOMJIEHUS] CBETA, ypaBHEHUE ODWHIITEHA sl GoTod(hdeKTa, 3aKOH COXpaHEHHUS



SHEPI'UH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHHUsI MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacraja, MmpH
ATOM pa3iauyarh CJIOBECHYIO (DPOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YECKOE BBIPAXKEHUE
U ycIoBus (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTpeNeNsATh HANpaBJICHHE BEKTOpAa HWHIAYKIWKW MAarHUTHOTO TMOJsS TMPOBOJHHKA
C TOKOM, cuJiIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh WM OIUCHIBATh HM300paKE€HUE, CO37]aBa€MO€ IIJIOCKUM 3E€PKajioM, TOHKOU
JIMH30M;

BBITIOJTHATHh AKCIIEPUMEHTHI 110 MCCIICOBAHUIO (PU3MUECKHUX SIBIICHUH W TPOIIECCOB
C HCIMOJb30BAHUEM TMPSMBIX, W KOCBEHHBIX HW3MEPEHHI: MpU 3TOM (HOPMYITUPOBATH
npobsieMy/3aadyy M THUIOTE3y Y4eOHOro OKCIEPUMEHTa, COOupaTh YCTAaHOBKY U3
MPEITOKEHHOTO 000PYI0BaHMUSI, TPOBOIUTH OTBIT U ()OPMYITUPOBATH BHIBO/IHI,

OCYUIECTBJISITh TMpPSIMbIE M KOCBEHHbIE HW3MEpPEHUs]  (PU3NYECKUX  BEJIUYMUH,
Py ATOM BBIOMpATh ONTHUMATBHBIM CIOCO0 WM3MEPEHHS W HCIOJIh30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPECHUM;

UCCIICIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIIMYMH C HCIOJIb30BAaHUEM IIPSIMBIX
U3MEPCHUI: TP ITOM KOHCTPYHPOBAaTh yCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOM 3aBUCUMOCTH (PU3NYECKHX BEJIUYMH B BHUJE TaONHIl U TpaduKoB, nenIaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCJIEI0BaHNUS,

coOmro1aTh MpaBuiia 6€30MacHOr0 TPy/a MPHU MPOBEACHUN HCCICOBAaHUN B paMKax
y4eOHOro SKCHEpPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M MPOEKTHOM JeSITeIbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYy10BAHUS;

pemiath pacy€THBIC 3aJa4dl C SBHO 3aJaHHON (PU3WYECKON MOJIEIbIO, MCIOJIb3YS
dbu3NYecKrue 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAM3a YCJIOBHS 3aJladyd BBIOMPATH
(GU3UYECKYI0 MOJIEIb, BBIACHATh (PU3NUYECKHE BEIUYUHBI W (POPMYIBI, HEOOXOIUMBIC
it €€ pelieHus], TPOBOJUTh PacUEThl U OLIEHUBATh PEATBHOCTh MOJYUYEHHOI'O 3HAYCHUS
(bU3MYECKON BEIMYUHBI,

pemiath KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUYUBYIO
IETIOYKY PACCYKJICHUM C OMOPOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE

SIBJICHUS;



HCIIONIb30BaTh MpPH pEUICHHH YYeOHBIX 3a/Jad COBPEMEHHBIE HH()OpPMAIMOHHBIC
TEXHOJIOTUH JJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU U MIPEACTABICHUS YUeOHON
U HAYYHO-TIONYJIAPHOM HH(OpMALMU, TMOIYYEHHONM W3 pPa3Ju4HbIX HCTOYHHKOB,
KPUTUYECKU aHATTU3UPOBATH MOTydaeMyt0 HH(POPMAIIHIO;

OOBSCHATh MPUHILIMIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMICTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEAHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO MUpPA, B PAa3BUTHE TEXHUKHU
1 TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHHUA 1O (PU3UKE B TOBCEAHEBHOW KU3HU
st oOecrieyeHuss O€30MACHOCTA MpU OOpallleHHMH C MpudopaMu M TEXHUYECKUMU
yCTPOMCTBAMH, [UIsI COXPAHEHHUS 30pOBbS U COOJIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXaIOIEeH cpelie;

paboTath B rpymine C BBIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATH
paboTy TPYMIIbI, pallMOHAIBHO PacHpeesITh 003aHHOCTH U IUIAHUPOBATh JESTENbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJ€KBaTHO OLEHWBATH BKJIAJ KaXJOr0 W3 YYaCTHHUKOB
IPyIIIbI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

DenepanbHas paboyasi mporpaMma 1o yyeo0Homy npeamery «®@uzuka» (yriay0eHHbIN
YPOBEHbB).

QenepanbHas paboyas mporpamMmma 1o yueOHoMy —mpenmery  «Duznkay
(yrnyOnéHHsli  ypoBeHb) (mpenMeTHass o0sactb «EcTecTBEeHHO-HAy4YHBIE MPEIMETHD»)
BKJIFOYAET MOSICHUTEIbHYIO 3aMMCKY, COJEpKaHHE OOy4YEeHUsl, MIIAHUPYEMbIE PE3yJIbTAThI
OCBOEHHUSl MpOrpaMMbl IO (U3MKe, TeMmaTuyeckoe IutaHupoBanue. llosicHuTenbHas
3aMucKa OTpakaeT OOIIME LEAW W 3aJaud (PU3MKHU, XapaKTEPUCTUKY TMCUXOJOTHYECKHUX
MPEINOChUIOK K €€ M3YyYEeHHI0 OOYyYaroIUMHUCA, MECTO B CTPYKType Y4eOHOTo IiaHa, a
TaKXKe MOAXOAbl K OTOOpY ColepKaHHs, K ONPENEICHUIO IJIAHUPYEMbBIX pPe3yJbTaTOB.
Copnepxanue 00y4YeHUsI PACKPBIBAET COJEpP)KATEIbHbIE JIMHUU, KOTOpbIE MNpejararoTcs
g 00s3aTeIbHOTO0 U3YYEeHHS B KaXJIOM Kiacce Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus. [lnanupyembie pe3ysiabTaThl OCBOEHHUS MPOTpaMMbl MO (PU3MUKE BKIIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PE3yJbTaThl 3a BECh NEpHOJ OOydeHHs Ha YpOBHE
cpenHero oOmero odpa3oBaHUs, a TakKe IMPEIMETHBbIE JOCTHKEHHUS 00ydaromierocs 3a

KaXXIbIH 101 O0y4eHUSI.



[Iporpamma no usuke Ha ypoBHE CpelHEro o01iero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TOJIOKEHUW U TpeOOBaHUHN K pe3yJibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTelbHOMN
nporpammsbl, nipeactaBieHHbIXx B ®I'OC COO, a takxke ¢ yu€rom denepaabHOi padoueit
nporpammel BocnuTanuss 1 Konnenuuu npenoaaBaHusi yueOHoro npeamera «Puznkay B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit deneparuu, peaqu3yroldX OCHOBHBIE
oOpa3oBarenbHble Tporpammbl. [Iporpamma mno ¢usuke omnpeaenser o00s3aTenbHOE
MIPEJIMETHOE COJEP)KaHHWE, YCTAHABIMBAET PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
U3y4eHUS] TEeM U pas3JeloB Y4YeOHOro mpeaMera ¢ y4E€TOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKH Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEHN
oOyuatomuxcs. [IporpaMmma mo ¢usuke naéT mpeicTaBleHUE O UENAX, COACpPKAHHH,
oOmielt crparerud OOy4YeHHs, BOCIHUTAHUS M pa3BUTUS OOY4YAIOMIMXCA CpeACTBaMU
yueOHoro mnpeamera «@Pusuka» Ha yrayonéHHoOM ypoBHe. M3ydenuwe kypca (usnku
yri1yOIEHHOTO YPOBHS MO3BOJISIET PEAM30BaTh 33JauM MPOPECCHOHANIBHON OpUEHTAIIHH,
HaIlpaBJI€HO Ha CO3/IaHUE YCJIOBUW HJisi MPOSBICHUS CBOUX WHTEIEKTYalbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH KaXAbIM OOYy4YaloUUMCs, KOTOpble HEOOXOIWMBI IS
NPOJOJDKEHUsT O00pa30BaHUA B OpraHu3alusix MNpodecCHOHAIHBOr0 O00pa30BaHMS IO
pa3nuyHbIM (PU3UKO-TEXHUYECKHMM W HMH)KEHEPHBIM CIIeHHUaJbHOCTAM. B mporpamme mno
¢bu3nKe oIpenensoTcs IUIaHUPYEeMble Pe3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha YpPOBHE
cpenHero oOmniero o00pa3oBaHMs: JMYHOCTHBIE, METalpeIMETHbIE, NpeIMeTHble (Ha
yriyOnéHHoM  ypoBHe). HaydHO-MeTOq0JIOTMYEecCKOW  OCHOBOM  JjIsi  pa3pabOTKu
TpeOOBaHMII K JIMYHOCTHBIM, METAlpeAMETHbIM U TMPEIMETHBIM  pe3yjbTaTam
oOy4Jaronuxcsi, OCBOMBIIMX NpOorpaMMmy 1o (DU3MKE Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHMsl Ha YINIyOJEHHOM YpPOBHE, SIBIISIETCSI CHUCTEMHO-AEATEIbHOCTHBIM IMOAXOI.
[Iporpamma 1o ¢u3HMKe BKIIOYAET: TUIAHUPYEMbIE pe3yJIbTaThl OCBOCHMS Kypca (PU3HKHU Ha
yIiyOJIEHHOM YpOBHE, B TOM YHCIIE MPEAMETHBIE pEe3yJbTaThl MO ToJaM OOy4YeHUs;
cojaepkanue ydeOHoro mnpeamera «®duszmkay no romaMm oOyuyeHUS; TEMaTHYECKOE
IJIaHUPOBAaHKE O rojiaM oOyudenus. [Iporpamma no ¢usnke UMeeT MpUMEPHBIA XapaKTep
U MOXET OBbITh HCHOJB30BaHA YUMUTEISIMHU (DU3UKU JUIsI COCTaBICHHUS CBOMX pabouyux
nporpamm. [Iporpamma no ¢u3uKe He CKOBBIBAET TBOPYECKYIO MHMIIMATUBY YUYUTENECH U
MPEJOCTABIISAET BO3MOXKHOCTU JJIsl peajM3allii PA3IMYHbIX METOJAMYECKHX MOJXO0JI0B K
npenoAaBaHuio  (QU3MKKM Ha yrayOJI€HHOM ypOBHE IMPU  YCIOBUM COXPAaHEHUS

00s3aTeJIbHON YacTHU COACPIKaHNA Kypca. dusuka Kak HayKa o HauoOoJiee O6H_II/IX 3aKOHax



MPUPOJIbI, BBHICTYIAsg B Kaue€CTBE y4EOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM
BKJIAJl B CHCTeMy 3HaHMA 00 okpyxatomeM wmupe. [lIkonpHBII Kypc Gu3uku —
CUCTEMOOOPA3yIOUi I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY
(u3uyecKkre 3aKOHbI JIEKAT B OCHOBE MPOIIECCOB M SIBICHUM, M3y4aeMbIX XHUMHEH,
owosioruelt, ¢usmdeckor reorpadueit M acTtpoHoMmmei. Vcmoyb30BaHME M aKTHBHOE
MpUMEHEHUE (U3NYECKUX 3HAHUM OMNpPEAeIUIOo XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEePreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA,
MOJIy4eHHs] HOBBIX MAaTe€pHalOB C 3aJaHHBIMHU CBoWcTBamMHu. M3yueHue (U3UKKA BHOCUT
OCHOBHOU BKJIaJl B (JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI MUpPa 00ydYaroierocs,
B (pOopMUpOBAHUE YMEHUN MPUMEHATHh HAYYHBI METOJ MO3HAHUS MPHU BHITIOJHCHUH UMU
y4eOHBbIX HCCleloBaHuid. B OCHOBY Kypca (U3MKM Ha YpPOBHE CpEIHEro OOIIEro
00pa3oBaHUs TOJIOKEH PSAJl UJIEH, KOTOPbIE MOXHO pacCMaTpuBaTh Kak MPUHIUIBI €ro
noctpoeHus. Mnaes uemoctHocTu. B COOTBETCTBMM C HEW KypC SBISIETCS JIOTUYECKH
3aBEPHIEHHBIM, OH COJIEPXKHUT MaTephal W3 BCEX pas3iesioB (PU3MKH, BKIOYACT Kak
BOIIPOCHI KJIACCHYECKOW, TaKk M coBpeMeHHOW ¢u3uku. Wnes renepanmmzanuu. B
COOTBETCTBUM C HeW Marepuan Kypca (GU3MKU OObEeIMHEH BOKPYT (PU3MYECKUX TEOPHUH.
Benymum B kypce siBisieTcsi (OpMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
Marepuu, BemecTtBe W nose. Mpaes rymanurtapusauumu. E€ peanmusanus mnpenmnosiaraet
WCIIOJB30BaHNE TYMAHUTAPHOTO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICIICHUE CBS3U
pa3BuTHs (U3UKA C pa3BUTHEM OOIMIECTBA, a TaKKe C MHPOBO33PECHUYCCKUMHU,
HPABCTBEHHBIMU M JKOJIOTHUECKUMU TipoOiiemamu. Mies npukiiagHoil HampaBIEHHOCTH.
Kypc ¢usuku yriayOn€HHOro ypoBHS MpeAroJiaraeT 3HaKOMCTBO C IIMPOKHUM KpPYTroM
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUN NU3YUEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM
paccMaTpUBAIOTCSI HAa YPOBHE OOIIMX MPEACTaBICHU W COBPEMEHHbBIE TEXHUYECKHE
ycTpoiicTBa, u TexHojoruu. deaepanbHas padodas nporpamma | Guszuka. 10—11 kmaccer
(yrmyOnéunsiii ypoBeHb) S5 Wmes skoyoru3anuu peanu3yercs MOCPEICTBOM BBEACHUS
AJIEMEHTOB COJICP)KaHUsI, TMOCBAIMIEHHBIX HSKOJIOTMYECKUM IpobdieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke O0OCYXKICHHs MpoOemM
pPAlMOHAIBHOTO MPUPOJONOIB30BAHMUS M AKOJOrhyeckor Oe3zomacHocTH. (cBoeHuUe
COJIEp>KaHMs MpOrpaMMBbl M0 (PU3UKE JAOJKHO ObITH MOCTPOCHO HA MPUHIIUIAX CUCTEMHO-
JEeSTENHPHOCTHOTO Tonxona. s gu3uku peanuszainus 3THX MPUHIMIIOB Oa3upyeTcs Ha

HCIIOJBb30BAHUM CaMOCTOATCIIBHOIO OKCIICPUMCHTA KaK ITIOCTOSHHO ,Z[GﬁCTBYIOHIGFO



¢daktopa yudeOHoro mporecca. Jusg  yriyOl€HHOrO ypoBHS — 3TO CHCTEMa
CaMOCTOSITEJIFHOTO ~ YYEHHYECKOTO  SKCIIEPUMEHTa,  BKIIOYAIOUIEr0  (PpOHTaJIbHBIC
YUYEHMUYECKHE OMBITHI IPU U3yYEeHUH HOBOTO MaTepuaa, JlabopaTopHble pabOThl U pabOThI
npakTtukyma. [Ipu 3ToM BO3MOXKHBI ABa crocofa peann3aiuu GU3HYECKOro MpakTUKyMa.
B nepBom ciyuyae mpakTukym mpoBoauTcst 1u6o B koHie 10 u 11 kmaccos, mubo mocie
MEPBOTO U BTOPOTO MOJYroAMM B KaXJOM M3 3THUX KiaccoB. Bropoi cmocod — 310
UHTErpanus paboT MpakTUKyMa B CUCTEMY JIa0OPAaTOPHBIX pabOT, KOTOPHIE MPOBOISTCS B
npolecce u3yueHus pasnena (tremsl). [Ipu aTom moa paboramu MpakTUKyMa MOHUMAETCS
CaMOCTOATENIbHOE HCCIIEIOBAaHNUE, KOTOPOE MIPOBOAUTCS MO PYKOBOACTBY CBEPHYTOTO,
0000ménHoro Buaa 0Oe3 MOMAroBoil MHCTPYKIMU. B mporpamme mo ¢Qusuke cucrema
YUYEHMUYECKOr0 JKCIIEPUMEHTa, JabopaTOpHBIX paboT M NpakTUKyMa Mpe/cTaBleHa
€AMHBIM NepeyHeM. BrIOOp TeMaTUKHU 711 3TUX BUJOB YUEHHUECKUX MPAKTUUYECKUX padOT
OCYIIECTBIISIETCSl YYaCTHMKaMH 00pa30BaTEIbHOrO Ipoliecca MCXOAs U3 0COOEHHOCTEH
MOYPOYHOI'0 MJIAaHUPOBAHMS U OCHalleHus1 kabunera ¢usuku. [Ipu 3TOoM obecnieunBaeTcs
OBJIaJICHHE OOYYalOUIMMHCS YMEHHUSMHU MPOBOAMUTH MPSMbIE MU KOCBEHHBIE H3MEPEHMS,
UCCJIEIOBaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH W MOCTAHOBKY OMBITOB IO MPOBEPKE
MPEMIOKEHHBIX THUNOTE3. boJibllioe BHUMaHUE YACNAETCS PELICHUI0 PpacYETHBIX U
KAaueCTBEHHBIX 3a7a4. IIpu 3ToM 1is pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a7a4d C
SABHO 3aJJaHHON W HESIBHO 3a/JlaHHOM (PU3MYECKOW MOJIEJIbIO, MO3BOJISIONINE MPUMEHSTH
M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pa3fena Kypca, TaK U UHTErpUpYs
NpUMEHEHUE 3HAHWM W3 pa3HbIX pasznenoB. JlJis KayecTBEHHBIX 3a/ad MPUOPUTETOM
ABJISIIOTCSL 33J]aHUsl Ha OOBSICHEHHE/Npe/ICKa3aHue MPOTEKaHUs (PU3NYECKUX SIBICHUI U
IIPOIICCCOB B OKPYXKAIOIICH >KU3HHM, TpeOyromuye BbIOOpa (U3HUYSCKOW MOISTH IS
CUTYyallMM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa. B cOOTBETCTBUU € TpeOOBAHHUSIMU
OI'OC COO k MmarepuaibHO-TEXHHUYECKOMY OOECIEUeHHUI0 y4eOHOro mpolecca Kype
¢bu3uKK yriryOnEHHOTO YpOBHS Ha YPOBHE CpeIHEro o0miero oOpa3oBaHMs JOJIKEH
M3y4yaThbCsl B YCJIOBHUAX IpeAMETHOro kabOuHera. B kabunere (U3UKM JOJKHO OBITH
HeoO0xoauMoe J1abopaTopHOEe 000pYAOBaHUE JJISl BBIIOJIHEHUS YKa3aHHBIX B MPOrpaMMe
no (pu3uMKe y4eHHMUECKHX OMBITOB, JIAOOPATOPHBIX padOT M paldOT MPAKTUKyMa, a TaKkKe
JEMOHCTpPAaLlMOHHOE 000pynoBaHue. JleMOHCTpamoHHOEe 000pynoBaHue (HopMHUpyeTcs B
COOTBETCTBUH C MPHUHIIMIIOM MHUHUMAaJIbHOM JOCTaTOYHOCTH U 00ECIEUYMBAET MMOCTAHOBKY

MEPCUUCIICHHLIX B IIpOrpaMme I10 (1)I/IBI/IK€ KIIFOYECBBIX ,Z[GMOHCTpaLII/Iﬁ JJI UCCICEA0OBAHUA



M3Y4aeMbIX SIBJICHMA W TPOIECCOB, SMIHUPUUYECKUX W (DYHIAMEHTAIBHBIX 3aKOHOB, HX
TeXHUYECKUX mpuMeHeHud. JlabopaTtopHoe oOopymoBaHWe IS YUYCHUUYECKHUX
PaKTUYECKUX padboT popmMupyercs B BUJIe TEMATHUECKUX KOMIUIEKTOB U 00€CTIeUnBaETCs
B pacuéTe OJHOrO KOMIUIEKTa Ha JABYX OOydYaromuxcsa. TemMaTH4ecKHe KOMILUICKTHI
Ja00paTopHOTO  OOOPYIOBAaHUS  JIOJDKHBI  OBITH  NOCTPOCHBI HAa  KOMILIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(MPOBBIX NTPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE ITU(GPOBBIX JTabopaTtopuii. OCHOBHBIMH HETSIMUA U3YICHUS
¢bu3uku B o0meM oO0pa3oBaHUU SABIAIOTCSA: (OpMUpOBaHHE HHTEpeca U CTPEMIICHUS
oOydJaronmxcss K HaAyYHOMY HW3YUYEHHUIO TPHUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE MPECTABICHUN O HAYYHOM METOJE TMO3HAHHS U
(GbopMHpOBaHHE  UCCIIENOBATEIHLCKOIO  OTHOLIEHUS K  OKPYXKAIOIIUM  SIBJICHUSM;
(dhopMHpOBaHNEe HAYYHOTO MHUPOBO33PEHUSI KaK PE3ybTaTa HM3yYCHHs] OCHOB CTPOCHUS
MaTtepuu W (PyHIaMEHTaJbHBIX 3aKOHOB (HU3uKH; (OPMUpPOBAHUE YMEHHU OOBSCHITH
SBJICHHSI C WCIIOJIb30BaHWEM (DM3MYECKUX 3HAHUH W HAYYHBIX JI0KA3aTeIbCTB;
dbopMupoBaHUE TPEACTABICHUN O poyid (PU3MKHU IS Pa3BUTHS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJOTUM; Pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cepax Oymyuiei
poeCCHOHATTEHON JIEeATEeTLHOCTH, CB3aHHBIX ¢ (PU3MKOM, TOATOTOBKA K JaJIbHEHIIIEMY
OOy4EeHHIO B 3TOM HampaBieHHH. J[OCTIKEeHHE 3TUX Ieeil o0ecreuynBaeTcs perieHueM
CIIEIYIONIMX 3aJlad B TIpoOIlecce M3yYeHHs Kypca (U3MKH Ha YPOBHE CPETHETO OOIIETro
oOpa3oBaHUs: TPUOOPETCHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX, BKIIOYAs MEXaHHUKY, MOJIEKYJSPHYIO (U3HUKY, DIIEKTPOIUHAMUKY,
KBaHTOBYIO (DM3UKY M 3JEMEHTHl acTpodu3ukw; (HOpPMHUPOBAHHE YMECHHA NPHUMCHSTH
TEOPETUUECKHE 3HAHUS JIsl O0BSICHEHUS (PU3NYECKUX SBICHUN B IPUPOJIE U IS IPUHATHUS
NPAKTUYECKUX pEIIEHUH B TOBCEIHEBHON JKM3HU; OCBOCHHE CIIOCOOOB pEIICHUS
pPa3TUYHBIX 33734 C SBHO 3aJaHHONW (U3MUECKOW MOJIEBIO, 3ajad, MOpa3yMEBaOIINX
CaMOCTOATENbHOE CO3/1aHne (U3UUYECKOM MOJEINH, aJIeKBAaTHOM yCIOBUSIM 3a/1aud, B TOM
quciie 3a7a4 WHKCHEPHOTO XapaKTepa;, MOHMMaHHWEe (U3MYECKHMX OCHOB W IPUHITUIIOB
JCHUCTBUSA TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX IMPOIECCOB, WX BIMSHHUS Ha
OKPYXKAIOIYI0 CpeAy; OBJAJCHUE METOJaMU CaMOCTOSITEIIbHOTO IUJIAHUPOBAHUS U
MpoBeACHHS (PU3NYECKUX SKCIEPUMEHTOB, aHajdW3a M WHTEpPHpeTanuu WH(OopMaIuy,
OTIpEeJIEICHNS JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa; CO3aHNe YCIOBUN JIJISl Pa3BUTHS

YMGHI/Iﬁ HpOGKTHO-HCCHGI{OB&TCJ’ILCKOﬁ, TBOpquKOﬁ ACATCIbHOCTH, Pa3BUTUC MHTCPECA K



chepam npodecCHOHAIBHOM JIeATEIbHOCTH, CBSI3aHHOW ¢ (usukoil. B cooTrBeTcTBUM C
tpeboBanusimu OI'OC COO yriayOGnéHHBI ypoBEeHb H3yYeHHs Y4eOHOro mpeaMera
«®duszuka» Ha ypoBHE CpelHero oOmero o0pa3oBaHHs BbIOMpaeTcs OO0ydYarOIIMMHUCH,
IJIAaHUPYIOIKUMH MPOJIOJKEHHE 00pa30BaHMs MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO
podus.

OO6miee 4ucIO 4YacoB, PEKOMEHJOBAaHHBIX ISl M3y4yeHUs (PU3MKH (YriiyOJeHHBIN
ypoBeHb) — 340 yacoB: B 10 knacce — 170 yacoB (5 yacoB B Heaento), B 11 kmacce — 170
gacoB (5 uwacoB B Hexaenmo). llpennaraemblii B mporpamme mo (¢uU3MKE IepedeHb
7a00paTOPHBIX M MPAKTUYECKUX PalOT SBISETCS PEKOMEHJOBAaHHBIM, YUYUTENb JEJaeT
BbIOOp MpOBeAeHUS Ja0OpPAaTOPHBIX PAOOT U ONBITOB C YUYETOM WHAMBHUAYAIbHBIX
ocobeHHOCTel oOyuaromuxcsi. B nmporpamMme no ¢usnke Kaxaoro Kjiacca Mpeajiaracrcs
pe3epB BPEMEHHU, OTBOJIMMBIM Ha BapUATHUBHYIO YaCTh MPOTPAMMBbI, COAEPKAHUE KOTOPOU
dbopmupyeTcs ydacTHUKaMH 00Opa3oBaTelibHOTO Tporiecca. Jlrobas pabouas mporpamma
JI0JI’KHA TIOJTHOCTBIO BKJIIOYATh B Ce0sl COJEpKaHue JaHHOM MporpaMMbl IO PU3HMKe.

COHEPXAHUE OBYUEHNA 10 KITACC

Paznen 1. Hayunslit MmeTon no3nanus npupoabl Ousnka — GyHIaMeHTalIbHAs HayKa
o npupozae. HayuHslii METOJ MO3HAHUS U METOJbl MCCIEAOBaHUS (PU3MYECKUX SIBJICHUU.
DKCIIEpUMEHT U TEOpHs B Mpoliecce Mo3HaHUs npupoisl. HabmoneHue u skcnepuMeHT B
¢usuke. CnocoObl u3MepeHus: (U3UYECKUX BEIUYMH (QHAJIOrOBbIE U LUQPOBHIE
U3MEpHUTENIbHbIE TMPUOOPBI, KOMIIBIOTEPHBIE JATYMKOBBIE cucTeMbl). [lorpemnoctu
U3MepeHU (PU3NUECKUX BeIMYMH (a0CONIOTHAsE W OTHOCUTENbHAs). MojaenupoBaHue
(¢u3nUecKux SBICHUI W TpoLeccoB (MaTepualbHas TOYKa, aOCONIOTHO TBEPIOE TEO,
uJieasibHas XKUIKOCTh, UCaNIbHBIN a3, TOUCUHBIN 3apsa). ['unoreza. duzndeckuit 3aKoH,
IpaHUIIBl  €r0 TpUMEHUMOCTH. Pusnueckas Tteopus. Poib U Mecro Gu3uku B
(OpMHUpPOBAHUN COBPEMEHHON HAYYHOH KapTUHBI MHpA, B MPAKTHYECKOW JEATEIbHOCTH
mofiel. YUEHHUECKU JKCIIEPUMEHT, JIabopaTopHbie paboThl, mpakThukyMm H3mepenue
CWJIbl TOKa M HaNpsHKEHUs B LEMU IOCTOSHHOIO TOKAa MPHU IMOMOIIM AHAJOTOBBIX U
IU(POBBIX U3MEPUTETHHBIX TPUOOPOB. 3HAKOMCTBO C MH(POBON J1aboOpaTopueit 1Mo
¢usuke. Ilpumepbl u3MepeHUs (PU3NYECKUX BEIMYMH MPU TMOMOIIM KOMITbIOTEPHBIX
nmatuynkoB. Pa3zmenr 2. Mexanmka Tema 1. KmHematmka Mexanudeckoe BUKEHHE.
OTHOCUTENBHOCTh MeXaHudeckoro nBuxeHus. Cucrema otcuéra. [Ipsmas um oOparHas

3aJa4 MCXaHUKH. Pa)II/ch-BCKTOp MaTCpHaHBHOﬁ TOYKH, €ro MpOCKIHMHU Ha OCH CHUCTCMbI



koopauHat. Tpaektopusi. Ilepemerenue, ckopocTh (CpeaHsii CKOPOCTb, MIHOBEHHas
CKOPOCTb) U YCKOPEHHUE MAaTEPUAILHOM TOYKH, UX MPOECKLIUU HA OCH CUCTEMBI KOOPJMHAT.
CrnoxxeHue mepeMelleHud U CIoKeHHe cKopocTel. PaBHOMepHOE U paBHOYCKOPEHHOE
MPSAMOJIMHEMHOE JBUKEHUE. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH, YCKOPEHHS U IyTH
MaTepUaJIbHOW TOYKM OT BpeMeHH u ux rpaduku. CBoOomHOE TajeHHE. YCKOpEeHUe
CBOOOJHOrO majeHus. JIBuxkeHue Tena, OpOIIEHHOrO TMOJ YrioM K TOpPU3O0HTY.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaTEPUAIIbHONM TOYKH OT BPEMEHHU U HX
rpaduku. KpuBonuHeitHoe nBuxeHue. JIBuxeHue MaTepHaIbHONW TOUKH MO OKPY>KHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuoa u vactora obpamienus. LleHTpocTpeMuTenbHOE
(HopMallbHOE), KacaTelabHOE (TaHT€HIMAJIbHOE) M TOJIHOE YCKOPEHHWE MAaTepHaIbHOU
TOYKH.

TexHHUYecKre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP, IBHKEHUE
CHapsO0B, LEMHbIC, NIecTepEHYaTble W pPEMEHHBIE IEpeAayd, CKOPOCTHbIE JHUQTHL
Hemonctpauun  Monens  cucTeMbl  OTCU€Ta,  WJUIIOCTpalUsl  KMHEMaTUYECKHUX
XapakTepuCcTUK JABMKeHUsA. CrnocoObl HcciefoBaHus  JBWKeHU. Mimoctpanus
IpeieTbHOTO Mepexo/ia U U3MEepEeHne MITHOBEHHOM ckopocTh. [Ipeobpa3oBaHue ABMKEHUN
C HCIOJb30BaHHEM MexaHu3MoB. IlageHue Ten B BO3AyXe U B Pa3peKEHHOM
npoctpancTBe. HabmioneHue nBHKEHUS Tena, OpPOLIEHHOIO MOJ YIiOM K TOPU30HTY U
ropu3oHTaldbHO. HampaBineHue  CKOpOCTM  NpU  JBMKEHUHM TIO  OKPYKHOCTH.
[IpeoOpa3zoBanue yriioBod ckopocthd B penykrope. CpaBHEHHE IyTed, TPACKTOPHUU,
CKOPOCTEH IBMXKEHHS OJIHOTO M TOTO K€ Tejla B pa3HbIX CUCTEMaX OTCYETa. Y YCHUUECKUI
AKCIIEPUMEHT, JJAOOpaTOpHbIE PadOThI, TPAKTUKYM M3yueHre HepaBHOMEPHOTO JABUKEHUS
C LEIbI0 OINpEAeNieHHs MIHOBEHHOM CKOpocTH. M3MmepeHune yckopeHus mpu
IPsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM 1uiockoctu. MccnenoBanue
3aBUCUMOCTH TIyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM [BW)KEHUU. I3MepeHue
YCKOpEHUsi CBOOOJHOrO majieHuss (PEeKOMEHJIOBAHO  MCIIOJNb30BaHHE  LUPPOBOIL
nabopatopun). W3yueHue nBHKEHHsS Tena, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPONOPUMOHAIBHOW 3aBUCHMOCTH MEXAY JAIbHOCTBIO TOJETA U
HaYaJIbHOM CKOPOCTHIO Tena. M3ydeHnue ABMKEHUS Teja M0 OKPYKHOCTH C TIOCTOSIHHOM 10
MOAYJIO0 CKOpocThio. MccnenoBaHue 3aBUCHMOCTH MepuoAa OOpalleHUuss KOHUYECKOTO
MasTHUKa OT ero mnapamerpoB. Tema 2. [Iunamuka IlepBbiii 3akoH HproToHa.

Nnepunanbabie CUCTEMBI OTCUYETA. [TpuHIMIT OTHOCHUTEIHLHOCTH [amies.



Heuneprumansubie cuctembl oTcuéra (ompenenenue, mnpumepbl). Macca Ttema. Curna.
[TpuHnun cynepno3unuu cui. Bropoi 3akodH HeroToHa 11t MatepranbHOM TOYKHU. TpeTnii
3akoH HprooTOHa I MaTepUalbHBIX TOYEK. 3aKOH BCEMUPHOTO  TITOTEHHUS.
OKBHUBAJIEHTHOCTh I'DABUTALIMOHHOW W MHEPTHOM Macchl. Cuia TSHKECTH. 3aBUCHUMOCTD
YCKOpeHUsi CBOOOJHOIO MaJeHUsT OT BBICOTHI HAJ IOBEPXHOCTHIO IJIAHETHI M OT
reorpaguyeckoil mupoThl. J[BrmkeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keruiepa.
IlepBas kocMHuuecKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyLIErocsi ¢ yCKOPEHUEM.
Cuna tpenusi. Cyxoe tpenue. Cuiia TpEHHS CKOJBXKEHUS W CWia TPEHUS TIOKOS.
Koadpounuent tpenus. Cuna conpoTUBIEHUS MPU JIBUKEHUH TeJa B KUIKOCTH WU Ta3e,
€€ 3aBUCHMOCTh OT CKOPOCTHM OTHOCHUTEJIBHOTO ABWKEHMS. JaBneHue. [ mapocratnyeckoe
nasineHne. Cuna Apxumena. TexHHYecKkHe yCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI:
NOJUINITHUKY, JBUKEHHE HCKYCCTBEHHBIX CHYTHUKOB. JlemoHcTpanuu HaOmronenue
JIBUKEHUSI TeJl B MHEPLUMATbHBIX W HEUMHEPUHMAIbHBIX cucTeMax otTcué€ra. [lpuHimn
OTHOCUTEIBHOCTH. KaueHue AByX LWJIMHIPOB WM IIAPOB PA3HOM MacChl ¢ OAMHAKOBBIM
YCKOPEHHUEM  OTHOCHUTEIIbHO  HEMHEPUUaIbHOM  cucTeMbl  orcuéra. (CpaBHEHHE
PaBHOACHCTBYIONIEH MPUJIOKEHHBIX K TEIy CHJI C NMPOMU3BEIECHUEM MacChl Tejla Ha €ro
YCKOPEHHE B HWHEPLHUAIBHONW CcHUCTEME OTCY€Ta. PaBEeHCTBO CWJI, BO3HMKAKOIIHUX B
pe3yabpTare B3auMOJEUCTBUs Tel. M3mepenue macc 1mo B3aumMmonaencTBuro. HeBecoMocTs.
Bec Tena npu yckopeHHOM noabéme U najgeHuu. Llentpobexubie Mexanu3Mbl. CpaBHEHHE
CWJI TPEHUS TMOKOs, KAaUeHUSI U CKOJIbKCHUS. Y UYEHUYECKUI SKCIIEPUMEHT, JTaOOpaTOPHbIE
paboThl, TpakTUKyM l3MepeHue paBHOAEHCTBYIOLIEH CHUJ MPU JBHKEHUU OpycKa IO
HAKJIOHHOW IJIOCKOCTH. IIpoBepka ruImoTe3bl O HE3aBUCUMOCTH BPEMEHU JIBHIKECHHS
Opycka Mo HaKJIOHHOW MJIOCKOCTH Ha 3aJJaHHOE PacCTOSHHE OT ero macchl. MccnenoBanue
3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B NPYKUHE U PE3MHOBOM oOpasle, OT HX
nepopmanuu. M3yuenue qBUKEHHS] CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes
nérkuit 65ok. M3mepenue koadduiienTa TpeHus no BeJIMYMHE YIiIoBOro kKo3dduuueHra
3aucumocT FTp(N). HMccnemoBanme nBukeHUsT OpycKa MO HAKJIOHHOW IIOCKOCTH C
nepeMeHHbIM KodhduiiieHToM TpeHus. M3ydeHue nBuKeHUs Tpy3a Ha Bajy C TPEHHUEM.
Tema 3. Cratuka TtBEpAOro Ttena AOcomoTHO TBEpAoe Teno. lloctymartensHoe
BpalllaTeJIbHOE JIBM)KEHHE TBEPAOro Teiaa. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpALICHUS.

IInedo cunbl. CnoxkeHue CUJl, NPWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.



YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3InyHOe paBHOBeCHE. TeXHUYECKHUE YCTPOMCTBA
U TEXHOJOTMYECKUE IPOLECCHl: KPOHIITEHH, CTPOUTEIBHBIA KpaH, peumeTyaTsie
KOHCTPYKIMU. JleMOHCTpauuu YcCloBus paBHOBECHs. Buabpl paBHOBeCcHS. YUEHUUYECKUU
HKCIIEPUMEHT, J1a0OopaTOpHble padOThl, MpakTUKyM VccrienoBanue yciioBuil paBHOBECHS
TBEPZIOIO TEJIa, UMEIOLIEr0 OCh BpaleHus1. KoHCTpyrnpoBaHre KPOHIITENHOB U PACUYET CUIT
yrpyroctu. M3ydeHne yCTOMYMBOCTH TBEPIOIO TEJA, MMEIOIIETO IUIOMAab Onopel. Tema
4. 3akoHBl COXpaHEHHs B MEXaHUK VMIyJnbc MaTEepUAIBHONW TOYKH, CHCTEMBI
MaTepUAIIbHBIX TOYEK. LIeHTp Macc cucTeMbl MaTepralIbHBIX TOYEK. Teopema 0 ABMKEHUH
LeHTpa macc. MiMnyibec CHilbl 1 I3MEHEHHE UMITYJIbCa TeNa. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaktuBHOE nBMkKeHuMe. MOMEHT HMIIyJibca MaTepuaJbHOM TO4YkH. I[Ipencrasienue o
COXpaHEHUU MOMEHTA MMITYJIbCa B IIEHTPAJIbHBIX MojsAx. PaboTa cuibl Ha MajaoM M Ha
KOHEYHOM nepemelieHuu. ['padpuyeckoe npeacraBieHue padboTbl cuiibl. MOIHOCTD CHIIBI.
Kunernueckas sHeprusi MaTepuajbHOM TOYkH. TeopemMa 00 M3MEHEHUM KUHETUYECKOU
DHEPIMM MaTepuasbHOM TOYKM. lloTeHIManmbHBIE W HENOTEHUHMAIbHBIE  CHJIBL.
[TorenunanbHas sHeprus. [loTeHunanbHas 3HEprust ynpyro 1e(popMUpOBAHHOMN NPY>KHUHBI.
[loTeHuManbHas 3HEPrus Tena B OJHOPOJHOM TIpaBUTAMOHHOM mnoJie. [loreHnumanpHas
SHEPrus Tella B IPABUTALMOHHOM I10JI€ OAHOPOIHOIO mapa (BHyTpH M BHE 11apa). Bropas
KOCMHUYECKasi  CKOpOCTb.  TpeThsi  KocMHueckass  ckopocTh.  CBs3b  paboOThI
HEMOTEHI[UAIBbHBIX CHJI C HU3MEHEHHEM MEXAaHWYECKOM 3HEPruu CHUCTEMBI Tel. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU DHEPIrUM. YIIPYTHE€ U HEYNPYIUe CTOJIKHOBEHUSA. Y PABHEHHUE
bepHym 11 Ua€abHON KUAKOCTU KaK CJIEACTBHE 3aKOHA COXPAHEHUS MEXaHWYECKOU
OSHEpPruu. TexXHUYEeCKHe yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IBHKEHHUE PAKET,
BOJIOMET, KONEp, MPYKUHHBIM IMUCTOJET, TMPOCKOMN, (UIYypHOE KaTaHUE Ha KOHbKax.
JleMoHCcTpanmun 3aKOH COXpaHEHHs uUMIyibca. PeaktnBHOe nBuxkeHue. H3mepeHwne
MOIIHOCTH CUJIbl. VI3MEHEeHe SHepruu Tea Ipyu COBEPLICHUH paOOTHI.

B3auMmHble nipeBpallieHuss KUHETUYECKOU U IMOTEHIUAIBHON DHEPTU IIpU NENCTBUU
Ha TEJNO CWIbl TSKECTH W cuibl ynpyroctu. CoxpaHEHHE SHEpPIHMHM IpU CBOOOIHOM
NaJicHuU. YYEHUYECKUH SKCIEPUMEHT, J1abopaTOpHble padOThl, MPAaKTUKYM l3mepeHue
MMITYJIbCA TeJIa MO TOPMO3HOMY IyTH. [3MepeHHWe Cuibl TIIM, CKOPOCTH MOJAEIH
AJIEKTPOMOOWIII U MOIIHOCTH Cuibl TArd. CpaBHEHHME H3MEHEHHUS HMIyJbca Teja C

HUMITYJIbCOM CHIJIBI. I/ICCJ]C)IOBaHI/IC COXpaHCHUA UMITYJIbCA IIPH YIIPYIroOM BBaHMOHGﬁCTBHH.



N3MepeHrne KMHETUYECKOW SHEPruu Tesa MO0 TOPMO3HOMY IyTU. CpaBHEHME U3MEHEHUS
MOTCHITMAIBHON HEPTUH MPYKUHBI ¢ paboTON Criibl TpeHus. Onpesenenne padboThl CHITBI
TpPEHUS NPU JBUKEHUHU TeJla M0 HAKJIOHHOM 1tuiockoctu. Pa3nen 3. MonekynsipHas ¢usnka
n tepmoanHamuka Tema 1. OCHOBBI MOJNEKYISPHO-KMHETHYECKOM Teopun (OCHOBHBIE
MOJIOKEHUST MOJIeKYyJIsspHO-KuHeTn4Yeckoil Teopuun (MKT), ux ombiTHOE 00OCHOBaHUE.
Huddysus. bpoyHoBckoe nBMkeHHe. XapakTep ABUKEHUS M B3aUMOJCHCTBUS YaCTHUIL
BeleCTBA. MOJEN CTPOEHHUS T'a30B, KUAKOCTEN M TBEPIBIX TNl U OOBICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pazmepsl moJiekyn (atomoB). KonnuecTBo
BemiectBa. [locTtosinHast ABoraapo. TemoBoe paBHoBecue. TemmepaTypa U CIOCOOBI €€
n3Mepenus. lllkamna temneparyp Llenscus. Moaens uaeanbHOrO rasa B MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU: YACTHUILIBI a3a IBUKYTCS XaOTHUYECKU U HE B3aUMOJICUCTBYIOT JIPYT
c napyroMm. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamneiipona. AOcontoTHas
Temriepatypa (mkana temmneparyp KenbBuna). 3akon Jlambrona. W3omporeccsl B
UJI€aIbHOM ra3e C MOCTOSHHBIM KOJMYEeCTBOM BeulecTBa. ['paduueckoe mpenacraBieHue
M30MPOLIECCOB: HM30TEpMa, M30X0pa, u3o0apa. CBs3b MeXAYy HaBICHHEM W CpEIHEH
KMHETUYECKOW HEPruei MOCTYNAaTENIbHOTO TEIUIOBOIO ABUKEHHS MOJIEKYJ HIACAJIbHOIO
ra3a (OCHOBHOE ypaBHEHHUE MOJIEKYIIPHOKMHETUUECKON TEOpHUH MeanbHOro ra3a). Cssb
aOCOJIFOTHON TeMmepaTypbl TEPMOJIWHAMHYECKONW CHUCTEMBI CO CpPEIHEH KHHETHYECKOM
SHEPTUEN MOCTYNATEIBHOIO TEIJIOBOTO ABUKEHUS €€ 4acTull. TeXHUUYECKUE YCTPOMUCTBA U
TEXHOJIOTHYECKHE TMPOLIECCHl: TEPMOMETpP, OapoMeTp, NOJy4YEHHE HaHOMAaTEpPHAIOB.
JemoHcTpanuu Mojenu ABUKEHUST YacTull BemecTBa. Moiens OpOyHOBCKOTO JABUKECHUSI.
Buneoponuk ¢ 3anucbio peasbHOro OpoyHOBCKOro nBHkeHUd. Huddy3us xkuakocTen.
Mogens onbita tepna. llputsokenune mosekyn. Moaenu KpUCTAIUNIMYECKUX PEMIETOK.
HaGnrogenne u = ucciaegoBaHWE — HU3OMPOIECCOB.  YUEHUYECKUH  AKCIIEPUMEHT,
nabopaTopHble paOoThl, MpakTHKyM lccienoBaHue mponecca yCTaHOBIIEHHS TEMJIOBOTO
paBHOBeCHUS TpU TEIUIOOOMEHE MeXAy Tropsded W XOoJoJHOW Bojou. W3yueHue
M30TEPMUYECKOTO Mpolnecca (PEeKOMEHI0BAaHO HCIOJIb30BaHUE LU(POBOM JabopaTopun).
N3yuenune n3oxopHoro nporiecca. M3zydenune nzobapuoro nporecca. [IpoBepka ypaBHeHUS
coctostHus. Tema 2. Tepmoaumnamuka. TersoBeie marmuubl TepmoanHamuueckas (TJI)
cucTreMa. 3aJlaHue BHELIHUX YCJIOBUW IS TEPMOAMHAMHUYECKOM CHCTEMBbI. BHemHue u
BHYTpEHHUE TapaMmeTpnl. Ilapamerpbl TEpMOAMHAMHUYECKOM CHUCTEMBI KaK CpPEIHUE

3HAa4YCHUA BCJIIMYHH, OIIHNCBhIBAIOIINX €€ COCTOsSIHHE Ha MHUKPOCKOIIMYECKOM YPOBHC.



Hynesoe Hauaso repmoanHamuku. CaMONTPOU3BOJIbHAS peNaKkcanus TEPMOAMHAMUYECKOU
CHUCTEMBI K TEILNIOBOMY pPaBHOBECHIO. MOJIE€NIb HICAIBHOIO ra3a B TEPMOAWHAMUKE —
CUCTEMa ypaBHEHW: ypaBHeHHE MeHneneeBa—KnaneiipoHa ¢ BbIpaXEHUE JIA
BHYTPEHHEW HSHEPruu. YCIOBHS NPUMEHUMOCTH 3TOW MOJEIH: HHU3KAas KOHUEHTpaLUs
YaCTHI], BBICOKHE TeMIeparypbl. BeipaxkeHue s BHYTPEHHEW JHEPrUy OJHOATOMHOIO
uaeanbHoro raza. KpazucraTuueckue M HeCTaTUYECKHE MPOLIecChl. DleMeHTapHas pabora
B TepMoanHamuke. Bwraucienue paboTel mo rpaduKy mporiecca Ha pV-amarpamme.
Teruonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEW SHEPruM TEPMOIMHAMUYECKON
cucteMbl 0e3 coBepuieHuss paboThl. KoOHBEKIMS, TEMIONPOBOAHOCTh, H3IyUYEHHE.
KonmnuectBo TemnoTel. Temo€éMKoCTh Tena. YaelbHas W MOJSIpHAs TEMIOEMKOCTH
BEIIECTBA. YpaBHEeHHE Malepa. VYenbHas TeEwoTa CropaHus ToIuiMBa. Pacuér
KOJIMYECTBa TEIUIOTHI Npu Teronepenade. [lonstue 06 aguadarnom mnpouecce. [lepBbrit
3aKOH TepMOAMHAMUKU. BHyTpeHHss1 aHeprus. KonuuecTBo TEIoThl U paboTa Kak Mepbl
W3MEHEHUsI BHYTPEHHEH DHEPIMM TEPMOJMHAMUYECKOW CHUCTEeMBbl. BTOpol 3akoH
TEPMOJAMHAMMKH Ul PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE PAaBHOBECHOE COCTOSHUE
TEPMOJIMHAMUYECKOW CHUCTEMBbI MPOXOAUT E€IUHCTBEHHAas aauadarta. AOCONIOTHas
TeMmneparypa. BTopoll 3akOH TEpMOAWHAMHMKM JUIsI HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOXKHO IepeaTh TEIIOTYy OT Oosiee XOJOAHOro Tena K Oosee HarpetoMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTs NpupoaHbIX MporieccoB. [IpuHIMIIBI 1eCTBUS
ternoBbix MamuH. KITJ[. Makcumanbsnoe 3nauenune KIIJI. [{ukn Kapno.

DKOJIOTUYECKHE AaCHEeKThl HCIOJIb30BaHUS TEIUIOBBIX JABurarteneil. TemoBoe
3arpsA3HEHHUE OKpYXKaloleh cpeapl. TEeXHUYECKHE YCTPOMCTBA U TEXHOJIOTMYECKHE
MPOIIECCHI: XOJOMUIBHUK, KOHIUIIMOHED, IU3CIbHBIA W KapOIOpaTOPHBIA JIBUTATENH,
napoBasi TypOMHa, TMOJYyYEHHE CBEPXHHU3KHX TEMIEpaTyp, YTHIM3AIUs «TEIJIOBBIX»
OTXOJIOB C MCIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3ALUsl OMOOPraHUYECKOro TOIUIMBA
JUIsE  BBIPDAOOTKH  «TEIJIOBOM» W dleKkTpodHepruu. [emonctpammu UW3meHeHue
TEeMIIepaTypbl MpU aauadaTU4YecKoM pacimupeHud. Bo3gymHoe ornuBo. CpaBHeHue
YAETbHBIX TeroéMKocTel BemecTB. CrnocoObl W3MEHEHHS BHYTPEHHEHW HHEpPrHM.
UccnenoBanue aguabaTHOro mpoiiecca. KoMIbIOTEpHBIE MOJIEIN TEIJIOBBIX JBUTaTElNECH.
VY4yeHnueckuil SKCIepUMEHT, JabopaTopHble pabOThl, MPaKTUKYyM l3MepeHue ynenbHON
termnoéMkocTi.  MccmenoBanue mporecca  OcTbiBaHMA — Bewiectsa.  McecimenoBanue

aJII/Ia6aTHOFO Imponcecca. HByquI/IC B3aNMOCBI3HU 9HCPIrun MCKMOJICKYJIAPHOTO



B3aUMOJICMCTBUSL M TEMIIEPATYPHl KUMEHUS KUAKOCTe. Tema 3. ArperarHbie COCTOSIHUA
BemectBa. DazoBeie mepexonbl [lapooOpasoBanme wu koHaeHcamws. lcnmapenwe wu
KUTIEHHE. Y IeNibHAas TerioTa napoodpazoBanus. HackllieHHbIe M HEHACHIIICHHBIE Taphbl.
KauecTBeHHAas 3aBUCHMOCTD IUIOTHOCTH U JTABJIEHUS HACBIIIEHHOIO Iapa OT TEMIEPATYPHI,
UX HE3aBUCHUMOCTb OT 00BhEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATyphbl KUIICHUS
OT JaBJICHUS B JKUIKOCTH. BnaxHocTh Bo3ayxa. AOCONIOTHAsE M OTHOCUTENIbHAs
BIIaXXHOCTh. TBEpaoe Teno. Kpucrammmyeckue u amopgHble Tesna. AHU30TPONUS CBOMCTB
KpuctayyioB. [lnaBmeHne ©  KpucTaum3auus. YAenbHas TEIUIOTa  IUIABJICHUS.
CyO6mumanus. Jlepopmaruu TtBEpAOro Tema. Pactsikenue u cxarue. Cnur. Moayib
IOnra. Ilpenen ynpyrux aedopmanuii. TermioBoe paciiupeHne KUIKOCTEH B TBEPABIX Te,
00BEMHOE U JIMHEWHOE pacuIupeHre. AHTapMOHU3M TEIUIOBBIX KOJEOaHUN YacTHIL
BEIIECTBA KaK IMpUYMHA TEIJIOBOTO pAacIIMpeHus Tea (Ha KaueCTBEHHOM YpPOBHE).
[IpeoOpazoBanre »Hepruu B (Pa3oBBIX Iepexojaax. YpaBHEHHE TEIUIOBOro OaiaHca.
[ToBepxHoctHOe HaTskeHue. Koaduuuent nmoBepxHOCTHOTO HatskeHus. KanusuisipHbie
saBJeHHs. [laBieHrne moja MCKPUBIEHHOM MOBEPXHOCTHIO kuakoctu. Popmyna Jlammaca.
TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KUJIKUE KPUCTAILIBI,
coBpeMeHHble ~ Marepuanibl.  JlemoHcTpauun  TenmoBoe  pacmmpenue. (CBOWCTBa
HACBILIEHHBIX napoB. Kunenne. Kunenne npyu noHMKEHHOM JNaBJieHUU. M3mepeHnne cuibl
MOBEPXHOCTHOTO  HATsDKEHMS. ONBITBI € MBUIBHBIMU  TUIEHKaMH. (CMadunBaHHUE.
Kamwinsipaele sBiaeHus. Mopaein HEHbIOTOHOBCKOM XUAKOCTH. CrnocoObl H3MEpeHHs
BIQXHOCTU. MccnenoBaHne HarpeBaHUsT W IUIABJICHHUS KPUCTAIIMYECKOTO BELIECTBA.
Bunel neopmanuii. Habmonenne manbeix gedopmanuil. YUeHUUYECKUH HKCIEPUMEHT,
nabopaTopHble paboThl, MPAaKTUKYyM M3ydeHune 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEH.
N3MmepeHne yenpHON TEIUIOTHI TUIaBIEHUS Jibjia. MI3yueHue CBOMCTB HACHIEHHBIX NTAPOB.
N3mepenne aOCONIOTHOW BIIAXXHOCTH BO3JyXa M OLEHKA MAacChl IAapOB B IOMELIECHUHU.
N3mepenne koddduimeHta MOBEPXHOCTHOTO HaTshkeHHs. M3mepenue momyns FOwra.
HccnenoBanue 3aBUCUMOCTH JedopMallii PE3UHOBOI0 00pa3lia OT MPUIIOKEHHON K HEMY
cunbl. Paznen 4. Dnexkrpoarnamuka Tema 1. DiekTpudeckoe mojie IIeKTpru3aius Tea 1 e€
NPOSIBJICHUA. DJIEKTpUYECKUM 3apsia. JIBa BuIa anekTpuyeckux 3apsaoB. [IpoBogHuKw,
OUDJIEKTPUKU W TMOJYNPOBOJHUKH. OJEMEHTAPHBIA JJIEKTPUYECKUM 3apsi. 3aKoH
COXpAaHEHHs IJIEKTPUUECKOrO 3apsaa. Bs3anmmonpencrsue 3apsgoB. TodyedyHbIE 3apsibl.

3akoH Kynona. Onektpuyeckoe mnone. Ero nelictBue Ha 3IEKTPUYECKHUE 3apSIbI.



Hanpsoxénnocts anektpuueckoro mosst. IIpoOubiil 3apsan. JluHum Hanps>k€HHOCTH
anekTpudeckoro  mois.  OpHOpogHOe — 3nekTpuyeckoe  moje.  [loTeHnuanbHOCTh
3JIeKTpocTaTUYecKoro mnoss. PasHocTe moreHuuanoB W HanpsbkeHue. [loreHunanbHas
DHEPrus 3apsla B DJIEKTPOCTATUYECKOM moiie. IloTeHnmmanm 3JIeKTpoCTaTUYECKOro IOJIS.
CBs3b HaINpsHKEHHOCTH TMOJS M PAa3HOCTH MOTEHIMAIOB JUISl 3JEKTPOCTATHYECKOTO IO
(KaKk OJHOPOJHOTO, TaK M HEOAHOPOAHOro). [IpuHIMI Ccynepno3uiuu 3IEKTPUUECKUX
TOJIEN.

[Tone Toueunoro 3apsma. Ilome paBHOMepHO 3apspkeHHOM cdepbl. Ilome
PaBHOMEPHO 3apsbKEHHOro 1o  00béMy 1miapa. Ilome paBHOMEpHO —3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTH. KapTuHbl JWHUN  HAOpsDKEHHOCTH  J3THX MO U
AKBUINOTECHUHUAIBHBIX ITOBEPXHOCTEN. [[pOBOHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE
paBHOBECUS 3apsAnOB. JIMANEKTPUKU B DIEKTPOCTATHYECKOM ToJie. JludnekTpuyeckas
IIPOHULIAEMOCTb BEILIECTBA. Konnencarop. DNeKTpOEMKOCTh KOHJIEHCATOpaA.
DIIEKTPOEMKOCTh IUIOCKOTO KOHJEeHcaropa. [lapamnenbHoe coenMHEHUE KOHAEHCATOPOB.
[TocnenoBarenbHOE COEAMHEHUE KOHJAEHCATOPOB. DHEPIUs 3apsyKEHHOTO KOHIEHCATOopa.
JIBr>KeHHE 3apsKEHHOM 4YacTHUIbl B OJHOPOJHOM JJIEKTPUYECKOM I0Jie. TexHU4YecKue
YCTPOMCTBA M TEXHOJIOTMYECKHE  IPOLECCHI: JJEKTPOCKOI,  JJIEKTPOMETD,
AJIEKTPOCTATUYECKas 3allNTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOPHI, T€HEPATOP
Ban ne I'paada. [emoncrtpauuu YCTpOHCTBO M NPHUHIMI JEHUCTBUS 3JIEKTPOMETpA.
DNEeKTpUYECKOE MOJE 3apsHDKCHHBIX MIAPUKOB. DJIEKTPUUYECKOE MOJE JBYX 3apsKEHHBIX
wiacTuH. Mojenb anekTpoctatudeckoro reHeparopa (Ban ne I'paada). IlpoBognuku B
ANEKTPUYECKOM TOJIE. DJIEKTPOCTATHUYECKAsl 3aluTa. YCTPOMCTBO M  JACHCTBHE
KOHJIEHCATOpa ITOCTOSIHHOW W MEPEMEHHON €EMKOCTH. 3aBHUCHUMOCTb 3JIEKTPOEMKOCTH
IUIOCKOIO KOHJEHCAaTopa OT IUIOAAY IUIACTUH, PAaCcCTOSHUS MEXAY HUMHU W
TUDIEKTPUYECKOW TPOHMIIAEMOCTU. OHEPTHsl JJIEKTPUUYECKOTO TOJIS  3apsyKEHHOTO
KOHJIEHCATOpa. 3apsaka M pas3psika KOHJEHCATOpa 4Yepe3 pe3ucTop. YUEHUYECKUH
AKCIIEPUMEHT, JlabopaTopHble paboThl, MNpakTUKyM OleHKka Cul B3aUMOJECUCTBUS
3apsoKeHHbIX Ten. HalOmroneHue mpeBpalleHus SHEPruMl 3apssKeHHOTOo KOHJEHcaTtopa B
JHEPrUI0 M3JIyyeHHs cBetoauona. M3yuyeHue npoTeKkaHuss TOKA B LEINH, COASpIKALLEH
KoHJIeHcaTop.  PacmpezgeneHue  pa3sHOCTHM ~ TMOTEHUMAIIOB  (HANpPSDKEHUS) — OpH
IIOCJIEA0OBATEIILHOM COCAVMHEHNN KOHJEHcaTopoB. McceimenoBanue paspsaa KOHAEHCATOpa

yepes pesuctop. Tema 2. [ToctosiHHbIN snekTpudeckuid Tok Cuna Toka. [IoCTOsSsHHBIN TOK.



VYcnoBus  CynIeCTBOBAHUSL TOCTOSIHHOTO — JJIEKTPUYECKOrO TOKa. VICTOYHMKHM —TOKa.
Hanpsokenne U u 3JIC & 3akon Owma g ydyacTka LEeOH. OJIEKTPUUYECKOE
CONPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJIEHUS OJHOPOJHOTO MPOBOJHHUKA OT €r0 JJIUHBI
U IUIONAM  TIONEPEYHOTO  CEYEHMA.  YIIEIbHOE  CONPOTUBIICHHE  BEIECTBA.
[TocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEIWHEHHE MNPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuyeckux Ineneid. IlpaBuna Kupxroda. Paborta snexrpuyeckoro
Toka. 3akoH JDxoyms—JleHna. MoUHOCTh 3IEKTPUYECKOro TOKa. TeruioBas MOIIHOCTB,
BbIAesieMast Ha pe3uctope. DIC 1 BHyTpEHHEE CONPOTUBIIEHUE MUCTOYHUKA TOKA. 3aKOH
OMa s moJIHOW (3aMKHYTOM) DSJIEKTPUYECKOW Ienu. MOIIHOCTh HCTOYHMKA TOKA.
Kopotrkoe 3ambikanune. KoHpeHcaTop B LENM MOCTOSSHHOTO TOKAa. TeXHUYECKHe
YCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: AMIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
3NEKTpUYeCcKon sHepruu. JlemoHcTpanmu WM3MepeHue Cuilbl TOKa W HamNpsHKEHHS.
HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HANpsDKEHUS I PE3UCTOpa, JIAMIIBI
HaKaJIUBaHUS W  CBETOAMOJA. 3aBUCUMOCTb  COMPOTUBICHUS  UUIMHAPUYECKHUX
IIPOBOJIHUKOB OT JUIMHBI, TUIOLIAAM IONEPEYHOro cedeHus: U marepuana. MccinenoBanue
3aBUCHUMOCTH CHUJIbI TOKa OT CONPOTHBIICHUS INPU TOCTOSIHHOM HampspkeHuu. I[Ipsmoe
mMepenue OJIC. KopoTkoe 3aMblKaHHE TaJlbBAHUYECKOTO JJIEMEHTAa U  OLIEHKA
BHYTPEHHETO comnpoTuBjieHus. CrocoObl coeqnHeHus: UCTOUHUKOB Toka, DJIC Oarapeit.
HccnenoBanne pasHOCTH NOTEHUMAIOB MEXKIY MOJOCAMU MCTOYHUKA TOKA OT CHJIbI TOKa
B LIEMIM. YUEHUYECKUI IKCIEPUMEHT, JJabopaTopHble paboThl, MpakTuKyM MccrnenoBanue
CMEIIAHHOTO COEIMHEHUS PpE3UCTOpoB. V3MepeHue yIEenbHOrO0  COMPOTUBIIEHUS
MPOBOJHUKOB. VcciienoBaHuE 3aBUCUMOCTH CHJIbI TOKa OT HANpPsDKEHUS Ui JIAMITbI
HaKaJIMBaHUs. YBEJIIMYEHUE Npelena U3MepeHuss amnepmerpa (BosbTMmerpa). M3mepenue
OJIC 1 BHYTpPEHHEr0 CONPOTHUBJIEHUS UCTOUHNKA ToKa. VccnenoBanue 3apucumoctu D/1C
raJlbBAaHUYECKOTO DJIEMEHTA OT BPEMEHH HIPU KOPOTKOM 3amblKaHWM. MccimenoBaHue
Pa3HOCTM NOTEHIMAIOB MEXKIYy IOJ0CaMH HMCTOYHMKA TOKAa OT CHJIBI TOKa B LEIH.
Hccnenoanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI TOKa. Tema
3. Toxku B pa3auuHBIX Cpenax OJIEKTPUYECKAs] MPOBOAUMOCTb PA3IUYHBIX BELIECTB.
DJIIEKTPOHHAS TPOBOJAMMOCTh TBEPBIX METAIIOB. 3ABUCUMOCTh COITPOTUBJIEHUS METAJJIOB
oT TemnepaTrypbl. CBEpXIpOBOAMMOCTb.  DJIEKTPUYECKHM TOK B Bakyyme. (CBOMCTBa
AJIEKTPOHHBIX IydkoB. [lomynpoBognuku. CoOcTBEHHass M TNpUMECHas MPOBOJUMOCTD

noyynpoBogHUKoB.  CBoiictBa  p—n-nepexoga.  [lonynpoBOJHUKOBBIE — TPUOOPBHI.



DNEeKTPUYECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS] AUCCOLMALMS. DIIEKTPOIIH3.
3akonbl @apazes Al SJIEKTPOIn3a. DIEKTPUUECKUNA TOK B razax. CamMoCTOATENbHBIN U
HECAMOCTOATENIbHBIA pa3psAln. Pa3iInuHbIE THUIIBI CAMOCTOSITENBHOTO pa3psaa. MoJHus.
[1na3zma. TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: ra30pa3psAHbIE JIAMIIbI,
AJIEKTPOHHO-JIyueBast TpyOKa, MOJYNPOBOJHUKOBBIE MPHOOPHI: JAHOA, TPAH3UCTOD,
dboToIMOA, CBETONMOMA, TajbBaHWKA, pPAPUHUPOBAHHE MEIM, BBIIUIABKA ATIOMHHUS,
ANIEKTPOHHAs MHUKpOCKOMHUs. JleMoHcTpauun 3aBUCUMOCThH CONPOTHUBIIEHUS METAJJIOB OT
TeMrieparypsl. [IpoBoAMMOCTE 31EKTPONUTOB. 3aKOHBI 3ekTponu3a Papanes. MckpoBoii
pa3psa M MPOBOAMMOCTh  Bo3ayxa. CpaBHEHHE TPOBOJUMOCTH  METAUIOB U
MOJIyITPOBOJHUKOB. OAHOCTOPOHHSASI TPOBOJAUMOCTD JUO/A. YUYEHHUYECKHIN AKCIIEPUMEHT,
nabopaTopHble paboThl, npakTukyM HaOmionenue »snektponusza. M3mepenue 3apsna
OJIHOBAJICHTHOr0 MOHA. MccienoBanyue 3aBUCUMOCTH CONPOTHUBIIEHHUSI TEPMOPEZUCTOPA OT
TeMrieparypbl. CHATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU JuoAa. OU3NUECKUN MPAKTUKYM
Cnoco0bl u3MepeHus: PU3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEJIbHBIE TOTPEIIHOCTA H3MepeHur @uanyeckux BenuuuH. OIEHKa TpaHull
norpemHocTe. [IpoBeneHne KOCBEHHBIX W3MEPEHUM, WCCIECIOBAHUM 3aBUCHMOCTEU
(bu3nyecKuX BEJIUYUH, MPOBEPKA MPEUI0KEHHBIX TUIIOTE3 (BBIOOP U3 paboT, ONMCAaHHBIX B
TEMaTUYECKUX pasfenax «YYeHUUYEeCKUH OKCIIEpUMEHT, JabopaTopHble palOThI,
NpakTUKyM»). MexnpeameTHsie cBsi3u M3yuenue kypca Gu3uku yriyOaéHHOTO YPOBHS B
10 xmacce oOCyIIECTBISIETCS € YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBS3E€H C
KypcaMu MaTe€MaTWKH, OMOJOTUHU, XUMHUH, Teorpauu U TEXHOJIOTMU. MexXnpenIMeTHbIe
MOHATHSI, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO IIO3HAHUS: SIBIICHHE, HAy4HBIH
¢dakt, runore3a, ¢u3MUecKas BeIWYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, MOJEIb, H3MEPEHHE, MOrPEIIHOCTH H3MEPEHHUH, W3MEPUTEIbHbIE
pubopsl, udpoBas JadbopaTopusi.

Marematuka: Pemienue cucteMbl ypaBHeHuM. JluneitHas ¢yHkius, napaborna,
runepOoa, ux rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIHUU: CUHYC, KOCHHYC,
TAHIME€HC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl U HX
MIPOEKIMU HAa OCH KOOPJAMHAT, CJI0KEHHE BEKTOPOB. bHoorus: MexaHnyeckoe ABUKEHUE B
KUBOM mpupose, auddys3usi, 0ocMOC, TEIUIOOOMEH MKUBBIX OpPraHU3MOB, TEIIOBOE

3arps3HEHHUE OKpYXKAlolled Cpeabl, YTUIW3alus OHOOPraHWYECKOro TOIUIMBA IS



BBIPAOOTKHU «TEIJIOBON» U AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSXKEHHUE U KaNWJUISIPHBIC
SIBJICHUSI B MPUPOJEC, BJICKTPUYECKUE SIBJICHUS B KUBOW MPUPOAEC. XHUMHUS: JUCKPETHOE
CTPOEHUE BEIIECTBA, CTPOCHHWE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSIpHAs Macca,
MOJy4YEHNE HAHOMATEPHUAIOB, TEIJIOBBIE CBOWCTBA TBEPJIBIX TEJ, KUIAKOCTEHM M Ta30B,
KHUJKUE  KPUCTAUIbI, DJJIEKTPUUYECKHE CBOMCTBA  METAUIOB,  BJCKTPOJIUTHYECKAS
JUCCOIMAIINS, TaTbBaHUKA, JICKTPOHHAs MUKpocKonus. ['eorpadusi: BIaXXHOCTh BO3IyXa,
BETPHI, OapoMeTp, TEpPMOMETp. TeXHOJOoTHUs: TpeoOpa3oBaHUE  JBMIKEHUH  C
HCIIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOI'o M KHUJKOTO TPEHHUS B TEXHHUKE, CTATUUECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pelleTdyaTrble KOHCTPYKIMHU), HCIOJIb30BaHUE 3aKOHOB
COXpaHEHHMS MEXaHUMKM B TEXHHUKE (TUPOCKON, BOAOMET W JpYyTHE), JBUTATEIb
BHYTPEHHETO CropaHus, TapoBas TypOWHA, OBITOBOM XOJOAWJIBHHUK, KOHIUIIMOHED,
TEXHOJIOTUU TOJYYEHHS] COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH,  OJEKTPOCTaTHYECKas  3allliTa, 3a3eMJICHHE  DJICKTPONpPHUOOPOB,
razopaspsiHbIe JJaMIIbl, TOJYTIPOBOJHUKOBBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. DOnektpoaumnamuka Tema 4. MarautHoe mnone BsaumopeicTBue
MMOCTOSIHHBIX MAarHWTOB U MPOBOJHHUKOB ¢ TOKOM. MarnutHoe mnosie. Bektop MarHuTHOM
UHAYKIUA. [[puHIUN Cyneprno3uiui MarHUTHBIX MOJieH. JIMHUA MarHUTHOW WHIYKIIHAH.
MarnutHoe moJjie TPOBOJHUKA C TOKOM (MPSMOTrO MPOBOJHWKA, KATYIIKH U KPYyTOBOTO
BuTKa). OnbIT ODpcrena. Cuna Amiepa, e€ HanpasieHue u Moayisb. Cuna JlopeHia, eé
HalpaBJI€HUE U MOAYJb. [[BUKEHHE 3apsyKEHHOM YacTHUIBI B OJHOPOJHOM MarHUTHOM
nosie. Pabora cunel Jlopennia. MarautHoe nosie B BemiecTBe. PeppoMarHeTHky, mnapa- u
JTAAMArHETUKHA. TE€XHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MPUMECHEHHE
MOCTOSIHHBIX ~MAarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbBTUMETP, 3JIEKTPOABUTATEIb
Axobu, yckopuTenu aneMeHTapHbIX 4yacTull. JlemoHcTpauun KapTuHa nUHMI WHIYyKUWAU
MAarHuTHOTO TIOJIS TTOJIOCOBOTO M ITOJKOBOOOPA3HOr'O IMOCTOSHHBIX MarHuToB. KaprtunHa
JIMHUN MarHuTHOM MHAYKUMHU MOJISI JJIMHHOTO NPSIMOTrO MNPOBOAHUKA M 3aMKHYTOIO
KOJIBIIEBOTO NPOBOJHUKA, KATYIIKA C TOKOM. B3amMoneincTBHE NBYyX NPOBOJHUKOB C
tokoM. Cuna Awmmnepa. [etictBue cuibl JlopeHiia Ha MOHBI AnekTposmTa. HaGmoneHue
JIBWO)KEHUSI  My4YKa  JJICKTPOHOB B MarHMTHOM  mnojie.  [lpuHimun  gercTBud
AICKTPOU3MEPUTEIIFHOTO MPpUOOpPa MArHUTOIICKTPUUSCKON CHCTEMBL. Y YCHUYCCKUM

AKCIIEPUMEHT, JIabopaTopHble padOThl, MpPakTUKyM lccienoBaHre MarHUTHOTO MOJIS



MOCTOSTHHBIX MarHutoB. MccnemoBanue cBOMCTB deppomarHeTukoB. HccnemoBaHue
JEHUCTBUS MTOCTOSIHHOTO MarHuTa Ha paMKy ¢ TokoM. M3Mepenue cuiibl Amnepa. M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT cuiibl Toka. OmnpeneneHne MAarHUTHOW WHIYKIMU Ha
OCHOBE mu3MepeHusa cwibl Amnepa. Tema 5. DnekTpoMarHuTHas HHAYKLUs SIBieHHe
AJIEKTPOMArHuTHOM WMHAYKIUU. [ToTOK BekTopa MarHUTHOM MHAYKIUU. DJIC UHAYKIHH.
3aKOH 3JICKTpOMAarHUTHOW MHAYKUMH Dapanes. BuxpeBoe snekTpuyeckoe mnose. Toku
®yko. DJIC MHIYKIMU B NPOBOJHUKE, JBUKYLIEMCS B OJHOPOJHOM MAarHUTHOM IIOJIE.
[IpaBuiio Jlenma. MuayktuBHOCTh. KaTyllika HHIYKTUBHOCTH B L€ MOCTOSIHHOTO TOKA.
Ssnenue camomHaykiuu. I1C caMOMHAYKIMHU. DHEPTUS MATHUTHOIO TOJISI KaTYIIKH C
TOKOM. OJIEKTPOMarHuTHOE 1ojie. TeXHHueckue YCTpOWCTBA M TEXHOJIOTUYECKHUE
IIPOLECCHI: MHAYKIUOHHAS I1€Yb, COJICHOM/, 3alllUTa OT JIEKTPU3ALUU TEJ NIPU JBUKECHUU
B MarHUTHOM mnosie 3emun. JlemoHctpauuu HaOnroneHue sIBIEHUS 3JIEKTPOMArHUTHOM
uaaykuuu. HccnenmoBanue 3aBucuMoctd IJIC HMHAYKOUMHM OT CKOPOCTH HW3MEHEHUS
MarHutHoro mnoroka. IlpaBwno Jlenna. Ilagenue marHuta B aqtOMHUHUEBOW (METHOMN)
TpyOe. SBnenue camoumnaykuuu. Mccnenoanue 3aBucumoct OJC caMOMHAYKLIMU OT
CKOPOCTH M3MEHEHHS CHJIBI TOKAa B LIEMH. YUYEHUYECKUN SKCIEPUMEHT, J1aOOpaTOpHbIE
paboThl, mnpakTukyM VccienoBaHue — SBJICHUSI  AJIEKTPOMAarHUTHOM  WMHIYKIIUU.
Onpenenenne HMHAYKIUMUA BHUXPEBOrO MarHUTHOro mnoisst. lccinegoBaHue —sIBIEHUS
caMouHyKiuu. COOpKa MOJIEIHN JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Konebanus u Bomubl Tema 1. Mexannueckue konebanus KomebGatenpHas
cuctema. CBoOonHbie konebanus. ['apmonudeckue kKonebanusg. Kunemaruueckoe u
JUHAMHYECKOE OMHCaHWE. DHEPreTUUeCKOe ONHcaHue (3aKOH COXPAHEHHS MEXaHWYeCKOU
sHepruv). BBIBOA JMHAMHYECKOTO ONHUCAHHWS TapMOHUYECKUX KOJeOaHWH U3 UX
HPHEPreTUYECKOro M KHMHEMAaTU4YecKoro omucanusi. Amimumryna u Qaza koneOanuii. CBsi3b
aMIUTUTYAbl KOJEOAHUN MCXOJHOW BEIMYMHBI C aMIUIMTyJaMHu KoJieOaHHl €€ CKOpPOCTH U
yckopenus. Ilepwonm m wyacrora kosieOanuid. Ilepwon Manbix CBOOOAHBIX KOJI€OAHMIA
MaTreMaTU4eckoro MastHuka. llepumon cBOOOIHBIX KoJieOaHUM TPY>KUHHOTO MasiTHUKA.
[Tonsitue o 3atyxaroumx KosiebaHusX. BeiHyxneHnnsie koneOanus. Pesonanc. Pe3onanchas
KpuBas. BrnusHue 3aryxaHus Ha BUJ PE30HAHCHOUM KpuBoil. ABToKosieOaHus. TexHuueckue
YCTPOMCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: METPOHOM, Yachl, Kaudelid, MY3bIKAJIbHBIE
WHCTPYMEHTHI, ceiicmorpad. JlemoHcTpanmu 3amuch  KOJEOATEIBHOTO  JIBHKCHHS.

HabGnrogenne He3aBUCUMOCTH MEpPUOAA MalbIX KoJIeOaHWU Tpy3a Ha HUTH OT aMIUIUTY/IbI.



HccnenoBanue 3aryxaroumx KojaeOaHuil U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX KOieOaHuil OT
conpoTuBieHus. MccnenoBanue KojaeOaHWi Tpy3a HAa MACCHBHOW MPYXHHE C MEJBIO
dbopMHpOBaHUA TPENCTABICHUNA 00 HWIACANbHOW MOJETU TMPYKUHHOTO MasTHUKA. 3aKOH
COXpaHEHMSI SHEPruu MpHU KoJieOaHMSIX Tpy3a Ha mpyxuHe. MccnenoBaHne BBIHYXICHHBIX
Kojebanuii. Habmogenne pezonanca. YUeHUYECKUNM IKCIIEPUMEHT, JTaOOpaTOpHbIE paboTHI,
npakTukyM M3MepeHune miepuona CBOOOJHBIX KOJICOAHUW HUTSIHOTO U MPYNKUHHOTO
MasTHUKOB. V3ydeHre 3aKOHOB IBWIKEHHUS Teja B XOJ¢ KOJeOaHWI Ha YNPyrom IoOJBeEcCE.
N3yuenue nABWKEHUS HUTSHOTO MasiTHUKA. [IpeoOpazoBaHue sHEPruu B MNPYKUHHOM
MasaTHUKe. MccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXawolux kosneOanuii. McciaenoBanue
BBIHY)KJIEHHBIX KoJieOanui. Tema 2. OnexkrpomarautHble KojeOanums KomebaTenbHBbIi
KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACAIIBHOM KOJIe0aTeIbHOM KOHTYPE.
®opmyna Tomcona. CBA3b aMIUIUTYAbI 3apsAa KOHASCHCATOPA C aMIUIUTYJOM CUJIbI TOKa B
KOJIeOaTeIbHOM KOHTYpe. 3aKOH COXpPaHEHMsI SHEPIHMH B HJICAJTLHOM KOJIeOaTeIHbHOM
KOHType. 3aTyXarolye 3JIEKTPOMarHuTHbIE KoJjieOaHus. BeIHYKIeHHbIE 3JIEKTPOMArHUTHBIC
KoJIeOaHmsl.

[IepemeHnHBI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEUCTBYIOLIEE
3HAQYEHUE CUJIbI TOKA U HAMPSHKEHUS MPU Pa3InuHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa
or BpeMeHH. CHHycOHWIaNbHBIA NEPEMEHHBIA TOK. Pe3ucTop, KOHIAEHCATOp W KaTylIKa
WHIYKTUBHOCTH B II€MM CHUHYCOMAAQJIBHOIO MEpEeMEHHOro Toka. Pezonanc TokoB. Pe3onanc
HanpsokeHuit. Wneanvubrii  Tpancdopmarop. IlpomsBoacTBo, mepegada u moTpediieHue
ANEKTPUYECKON SHEPruu. OKOJOTMYECKHE PHUCKU NPU TMPOU3BOACTBE AJIEKTPOIHEPTHH.
KynbTypa wucCHonap30BaHus d3JEKTPOSHEPTMUM B TIOBCEIHEBHOM KU3HU. TeXHUYECKHE
YCTPOMCTBA W  TEXHOJIOTMYECKHE TMPOLECCHl: AIEKTPUUYECKUH 3BOHOK, TE€HEpPATop
MIEPEMEHHOTO TOKA, JIMHUN 3JEKTponepeaay. JleMoHcTpanuu CBoOonHbIE
ANIEKTPOMArHUTHbIE KOJeOaHus. 3aBUCHMOCTb YaCTOThl CBOOOJHBIX KOJI€OaHWWA OT
WHIYKTUBHOCTH U €MKOCTH KOHTypa. OCIIIIOrpaMMBbI 3JIEKTPOMAarHUTHBIX KOJEOAHMIA.
['eneparop He3aTyXawIIMX 3JIEKTPOMATHUTHBIX KoyieOaHuUU. Mopelb 3JeKTPOMarHUTHOIO
reHeparopa. BbIHYXXJIeHHBIE  CHUHYcOMJanbHBIe  KoieOaHus.  Pesuctop,  Karymika
WHIYKTUBHOCTA W  KOHJEHCATOp B LENU I[EPEMEHHOT0 ToKa. Pe3oHaHc mnpu
MOCJIEIOBATEIbHOM COEJUHEHUU PE3UCTOpa, KATYIIKM WHIAYKTUBHOCTH M KOHJEHCATOpA.
YCTpoWcTBO M TPHUHIMI JEHCTBUA TpaHcpopMaropa. Mojenb JUHUU DJIEKTPONepeadH.

VYyeHndeckuii  IKCIEPUMEHT,  JiabopaTtopHble  paboThl,  NpakTUKym  M3ydenwue



TpaHchopmaropa. MccnenoBanue nepeMeHHOro TOKa 4epe3 MOCieI0BATENbHO COSIUHEHHBIE
KOHJCHCATOp, KaTylmKy # pe3uctop. HalmioneHue 53I€KTPOMAarHUTHOIO pPE30OHAHCA.
UccnenoBanre pabOThl HCTOYHMKOB CBETa B LMW TNepeMeHHoro Toka. Tema 3.
Mexanuyeckue ¢ DJIEKTPOMAarHUTHBIE BOJHBI MEXAaHWYECKUE BOJIHBI, YCJIOBUA MX
pacnpoctpanenusi.  [lomepeunbie u  npomonbHble  BoaHbL.  [lepuon,  ckopocTh
pacrpocTpaHeHuss W JJIMHA BOJIHBL. (CBOMCTBA MEXAaHWYECKUX BOJIH: OTPAXKEHHUE,
npenomiieHue, uatepdepenius u audpakaus. 3Byk. CKopocTh 3ByKa. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka. IllymoBoe 3arpsi3HEHHE  OKpYXalollew  cpessbl.
DJIEKTPOMATHUTHBIE BOJIHBL. Y CJIOBUS H3JIYYEHHs DJIEKTPOMArHUTHBIX BOJIH. B3anmuHas
opueHtanuss BektopoB E, 777 B, T U B anekTpoMardutHoil BonHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, MNPETOMIICHHE, NOJsApu3alus, HUHTEephEepeHIus U
nudpakius.

[IIxkana 31€KTPOMAarHUTHBIX BOJH. [IppuMeHEeHNE ANEKTPOMArHUTHBIX BOJIH B TEXHUKE
u ObiTy. IlpuHIMOB paguocBs3M M TeleBUACHMS. Paauonokanus. DJIEKTPOMarHUTHOE
3arpsAA3HEHHE OKpYKarolen cpeapl. TeXHUYECKUe yCTPOMCTBA U IPAKTHYECKOE NPUMEHEHNUE:
MY3bIKaJbHbIE MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-
neyb, yJIbTPa3ByKoBasi JUArHOCTHKA B TEXHUKE U MeaunuHe. Jlemonctpauun OOpa3oBaHue U
pacnpocTpaHEeHUE TOMEPEYHBIX W MPOJOJIBHBIX BOJMH. KomeOmromieecss Telno Kak MCTOYHUK
3ByKa. 3aBHCHUMOCTb JIJIMHBI BOJHBI OT 4YacTOThl KojieOaHui. HabOmronenuwe oTpakeHus U
MPEJIOMJICHUS MEXaHW4YeCKuX BoOJH. HalOmrogenwe wHTepdepeHMU U audpakiuu
MEXaHUYECKUX BOJH. AKyCTHYECKHI pe3oHaHC. CBOMCTBA yJIbTpa3ByKa U €ro MPUMEHEHHE.
HabGnronenue cBs3M IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U YaCTOTOM KOJEOaHUIA.
HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKCHUE, MPEIOMIIEHUE, TTOJISIpU3alsl,
mudpakius, uHTepdepeniusa. OOHapyxkeHHe HHPPAKPACHOTO U YIbTPadHOIETOBOIO
U3IIyYCHU. YUYEHUYECKUU HKCIIEPUMEHT, J1a0OpaTopHble padOThl, MpPaKTHKyMm M3yuenwue
[apaMeTpoOB 3BYKOBOW BOJIHBI. M3ydyeHue pacnpOCTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM
npoctpanctBe. Tema 4. Ontuka IIpsMonuHEiHOE pacpOCTpaHEHUE CBETA B OJHOPOJIHOU
cpene. Jlyu cBera. Toueunblii uCTOYHUK cBeTa. OTpakeHHE CBETA. 3aKOHBI OTPAXKEHHUS CBETA.
[TocTpoenune nzobpakeHuii B miockom 3epkaiie. Chepuueckue 3epkana. [Ipenomnenue cera.
3aKoHbI TpeNoMJIeHUs1 cBeTa. AOCOJIOTHBIM TMoOKa3zarenab npesomiieHus. OTHOCHUTEIbHBIN
roKasarenp npesnomiieHus. [[oCTOSIHCTBO 4acTOTBI CBETA M COOTHOIIEHWE UIMH BOJIH IIPU

MepEX0€ MOHOXPOMATUYCCKOI'O CBCTA YCPE3 I'paHUIly pasaciia ABYX OINTHYCCKHUX CPCA. Xona



ayueir B mpusme. Jucnepcust cBera. CioxHblii coctaB Oenmoro cBera. LIBer. Ilomnoe
BHYTpEHHEe oOTpaxeHue. IlpenenpHpli  yrosm IOJMHOTO  BHYTPEHHETO  OTPaXEHHS.
Cobupatoniye u paccenBaroiiye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSTHUE U ONTHYECKAS
CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOI'O PACCTOSIHUSI TOHKOW CPepHUECKOW JTUH3BI OT
€€ TeOMETpPUM M OTHOCHUTENIBHOIO IOKaszaTens IpesnomiieHus. PopMysna TOHKOW JIMH3BI.
YBenuyeHue, 1aBaemMoe JIMH30M. X0/ J1yda, MPOLIECAIETO JUH3Y 110 IPOU3BOJIBHBIM YITIOM K
e€¢ rmaBHOM onTudeckol ocu. IlocTpoeHne wH300pakeHHl TOYKM M OTpe3Ka MpsSMOW B
COOMpAIIIMX U PpPacCEeMBAIOLIMX JHMH3aX M HX cucreMax. Onrtudeckue MpuOOPHI.
Pa3spematomas crnocobHocts. ['ma3 kak onrtuyeckas cucrema. [lpenensl mpuUMEHUMOCTH
reoMeTpudyeckoi ontuku. BomHoBas onrtuka. WuTepdepenmus cBera. KorepeHTHBIE
UCTOYHUKHU. YCJIOBUS HAOMIOJEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(PEPEHLUMOHHON
KApTUHE OT JIBYX KOI'€PEHTHBIX UCTOUYHUKOB. [Iprumepsl Ki1accuuecKux MHTEPPEPEHIIMOHHBIX
cxeM. Judpakmus cBera. [Judpakimonnas pemérka. YciioBue HAOMIONEHUS TJIaBHBIX
MaKCUMYMOB MpH MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.
ITonspuzanus ceera. TexHMUEeCKHE yCTPOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: OYKH, JyIa,
nepuckorn, ¢oToannapar, MUKPOCKOI, INPOEKIMOHHBIM anmapaT, MpPOCBETJIEHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, TU(paKkLMOHHAsA peléTka. JleMoHcTpauu 3aKkoHbl OTPaXKEHUsSI CBETA.
UccnenoBanne mnpenomiieHus cera. HaOmrojeHue NOJHOTO BHYTPEHHErO OTPa)KEHUS.
Mopens cBeroBoga. MccimemoBaHne XOJa CBETOBBIX ITYYKOB 4e€pe3 IUIOCKONAPAIIIEIBHYIO
wiacTuHy U npusmy. MccnenoBanue cBoicTB n300pakeHuid B InH3aXx. Moienn MUKpOCKOIa,
teneckona. HaOmronenue uHTepdepeHuuun cBera. HaGmroneHne NIBETOB TOHKHMX IUIEHOK.
Ha6miogenne audpakuun ceta. M3ydenue mudpakuuoHHoil pemérku. HabGmonenue
mudpakiuoHHOTO crekTtpa. HalOmionenwe nucnepcuu cBeta. HaGmrojeHue mospusamuu
ceera. [IpuMeHeHne nonsaponaoB I U3y4CHUS] MEXaHUUECKUX HAIPSHKCHUM. Y YEeHUYEeCKUN
AKCIIEPUMEHT, JabopaTopHble palbOThl, MPAaKTUKYM F3MepeHue mnokas3aTens MNpeJoMIICHHUS
crekna. MccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUSL OT BellecTBa (Ha MpuUMepe
KUAKUX JTUH3). M3MmepeHue ¢GoKycHOro paccrosiHusi pacceuBaromux JuH3. llomydenue
U300pakeHHsl B CHUCTEME M3 IUIOCKOTO 3epkayna U JuH3bL. [lomydeHue wn300pakeHUs B
cucreMe M3 JABYX JMH3. KoHCTpynpoBaHHMe Teneckonuueckux cucreM. HaOmoneHue
aupakuuy, MHTepGEepeHIIUU U NOJISPU3alUM CBETA.

N3ydenne mnonsgpuszanuu CBeTa, OTPAKEHHOTO OT IIOBEPXHOCTU JHUDIIEKTPHKA.

N3yuenue nnrepdepeHnn Ja3epHoro U3JIy4eHus Ha IByX miensx. HaGmronenue qucnepcum.



HaOmronenne u uccnenoBanue AudpakiMOHHOIO criekTpa. M3mepeHue JJIMHBI CBETOBOM
BoHBL. [lonmyueHue crekTpa W3Iy4YeHUs CBETOAMOAA TPU TMOMOIIM AUPPAKITMOHHON
pemérkn. Pazmen 6. OCHOBBI CHEMAIbHOM TEOPUM OTHOCUTENBHOCTH [ 'paHUIlBI
MPUMEHUMOCTH  KJIAaCCUYeCKOM  MexaHuku.  [locTymarel  cnenHalbHOM — TEOpUH
otHocuTenbHOCTH. [IpocTpaHcTBeHHO-BpeMeHHOM wuHTepBai. [IpeobpaszoBanus JlopeHra.
Ycnosue npudMHHOCTH. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU W
COKpallleHHWE JIMHBL. DJHEPrusi U HUMIIYJIbC PEIATHUBUCTCKON wyacTuilbl. CBSI3b MacChl C
DHEPIUEd U HMIYJIbCOM PEISTUBUCTCKOM YACTHULIbl. OHEPrusi IMOKOos. TexHu4eckue
YCTPOMCTBA M TEXHOJIOTUYECKHE TPOIIECChl: CIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIH
3apsOKEHHBIX YacTHUIl. YUYEHWYECKUH HKCIIEPUMEHT, J1abopaTtopHbie pabOThl, MPAKTUKYM
Onpenenenne MMIYJbCa W DHEPTUU PEISTUBUCTCKUX dacTull (MO QororpadusiMm TPEKOB
3apsDKEHHBIX 4acTull B MarHuTHoMm mone). Pasnen 7. KsantoBas ¢usuka Tema 1.
KopnyckynsapHo-BoiHOBOM jayanu3Mm PaBHOBecHOe TemiioBoe U3MydeHHUE (M3Iy4YCHHE
abcoiroTHO u€pHOro Tena). 3akoH cmenieHus Buna. ['unoresa [1nanka o kBaHTax. @OTOHBI.
OHeprus u umiyisc poroHa. Dororddext. Onbitel A.I'. CtoneroBa. 3akonsl porodddexTa.
VYpaBuenue DitHmreitHa ais ¢otodrddexra. «Kpacnas rpanuna» dorodddexra. [laBnenue
cBeTa (B YacCTHOCTH, JIABJICHHE CBE€Ta Ha aOCOJIIOTHO NOIJIOMIAIIIYI0O U a0COIIOTHO
oTpaxkarontyr moBepxHocTh). OnbiTel [1.H. JlebeneBa. BonmHOBBIE cBoiicTBa yacTuil. BoiHbI
ne bpoitns. JlnuHa BosiHbl Ae bpoiisis U pa3Mepbl 00JacTH JIOKJIM3AlUKM JBIKYIIEHCS
yacTtulbl. KopryckynsapHO-BOIHOBOM Ayanu3Mm. Judpakius 3JIeKTPOHOB Ha KpHUCTaIax.
Crneunduka usmepenuit B mukpomupe. CooTHolieHus HeompenenéHHocteil [eizenbepra.
TexHudyeckre yCTpOMCTBa U TEXHOJOTHMYECKHUE MPOIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
dboTOaTYNK, TYHHEIBbHBIH MUKPOCKOII, COJIHEYHasi Oatapes, cBeroauon. JlemoHCTpanuu
®otorddekT Ha yCTAaHOBKE C IIMHKOBOM IIacTMHOM. VcciiemoBaHue 3aKOHOB BHEIIHETO
dotoapdexra. HccinenoBaHue 3aBUCHUMOCTH  CONPOTHUBIICHHS MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH. Ceeromuon. ConHeunas Oarapes. YUYEHUYECKUH DKCIEPUMEHT,
nabopatopHble paboThl, mpakTukyM HccnenoBanue poropesucropa. 3mepenre mocToSHHOM
IInanka Ha ocHOBe mccienoBanus gorodddekra. MccaeqoBaHne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETONUOJ OT HamnpspkeHus. Tema 2. @usuka atomMa ONbITEI MO HCCIEIOBAHUIO
ctpoenust aroma. [nanerapnas mojenb aroma Pesepdopaa. [locrynatel bopa. U3nyuenue u
norjomenne (HPOTOHOB MPHU MEPEXOAe aToMa C OJHOTO YPOBHS DHEPTrUU Ha JApyrou. Bumisr

CIICKTPOB. CHCKTp ypOBHefI 9HCPrunM aTromMa BOAOPO/Ja. CroHTaHHOE H BBIHYXXACHHOC



n3nyyenue cpera. Jlazep. TexHUYeCKHE YCTPOMCTBA U TEXHOJIOTHYECKHE MPOLECCHI:
CHEKTPAJIbHBIA aHaiu3 (CIEKTPOCKOIl), Ja3ep, KBAHTOBBIA KOMIbIOTEp. JleMoHcTpanuu
Mogpens onbita Pesepdopaa. Habmronenne muHedyaTbiX CEKTPOB. Y CTPOMCTBO U JICHCTBHE
CYETYMKA HOHM3UpPYONMX d4acTtull. OmnpenesieHUe UIMHBI BOJHBI JIA3EPHOTO HM3IIyYEHUS.
VYyeHndeckuit SKCIIepUMEHT, TabopaTopHbIe paboThl, MpakTUKyM Halmronenue muHeinyaToro
cnekTtpa. MccnenoBaHne cnekTpa pa3peXEeHHOrO0 aTOMAapHOrO BOJIOPOJAa M HU3MEpPEHUE
noctosiHHOW Punbepra. Tema 3. ®usuka aTroMHOro sapa U SIEMEHTAPHBIX YaCTHUI]
Hyxnonnas mogens simpa [eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe 4mciio sipa.
N3otonbl. PanguoakTuBHOCTh. Albda-pacnaj. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmnas.
['amMma-u3nyueHue. 3aKOH paJMOaKTUBHOIO pacnaja. PaanoakTUBHBIE M30TOIBI B MPUPOJE.
CBoiICTBa HOHU3UPYIOLIETO U3Ty4YeHUs. BiMssHUE pagnoaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
EcrtecTBeHHbIl poH m3mydeHus. Jlo3umerpus. DHEprusi CBA3M HYKIOHOB B sape. fnepHbie
cwibl. Jlepexkt maccel siapa. SnepHbie peakuuu. Jlenenwe u cuHTE3 saep. SnepHbie
peaktopbl. [IpoOnembl ynpaBiasieMOro TEPMOSACPHOIO CHHTE3a. DKOJOTMYECKHE ACHEKTHI
Pa3BUTHUSL ANEPHOM IHEPreTUKU. METOIbl PETHMCTPALMA U HCCIEAOBAHUS SJIEMEHTAPHBIX
yactull. DyHJaMEHTaJIbHbIE  B3aUMOACHCTBHUS. bapvOHBI, ME30HBI U  JICNTOHBI.
IIpencraBnenne o CranmaptHor Mozxenu. KBapk-rimrooHHas mozaenb anpoHoB. dusnka 3a
npeaenamu  CraHmapTHOM Mojenu. TémHas wmartepuss U TEMHas »Heprus. EnuHCTBO
¢du3nueckol KapTHUHBI MHpa. TeXHHUECKHE YCTPOMCTBA M TEXHOJOTHYECKHUE TPOIIECCHI:
J03UMETp, KaMepa BuibcoHa, siepHbId peakTop, TEPMOSICPHBIN peakTop, aToMHasi bomoOa,
MarHUTHOpPE30HaHCHAsE ToMorpadus. YUEeHUYECKU IKCIIEPUMEHT, JTaOopaTOpHbIE PabOTHI,
npaktukyM HccnenoBanue TpekoB uactui] (1o ToToBbIM (ororpadusim). MccnemoBanue
pazioaKTUBHOTO (POHA C UCIIOJIb30BaHUEM J03uMeTpa. M3yueHue noriouieHus: 6eTa-4acTull
amomuHueM. Pasznen 8. DjemMeHThl acTpOHOMHUU U acTpoU3UKUA ITambl pPa3BUTHUSA
acTpoHoMuH. [IpuknagHOe M MHUPOBO33PEHUECKOE 3HAYEHHE acTPOHOMMH. [IprnMeHMMOCTH
3aKOHOB (PU3MKM 171  OOBSCHEHHS] TMPUPOJBI KOCMHUYECKHX OOBEKTOB. MeETOblI
ACTPOHOMMYECKUX HCCieN0BaHUN. COBPEMEHHBIE ONITHYECKUE TEJIECKONBI, PATHOTEIECKOIIBI,
BHeaTMoc(epHas acTpoHoMus. Bun 38€3anoro Heba. Co3Be3ausi, spkue 3BE3/bI, IUIAHETHI, UX
Bunumoe JnBrkeHue. Conneunas cucrema. Connue. CofHeYHas akTUBHOCTh. VICTOUYHMK
sHeprun ConHua W 3BE3A. 3BE31bI, HMX OCHOBHBIE XapaKTEpHUCTUKHU. Jlumarpamma
«CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOM MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh

«Macca — CBECTHMOCTBL» OJIA 3Bé3)1 rJIaBHOU ITOCJIICAOBATCIBHOCTH. BHYTpCHHee CTPOCHHUC



3BE€31. COBpPEMEHHBIC MPEACTABICHUA O MPOUCXOXKACHUM W 3Boonuu ConHua U 3BE3.
Otanbl xu3HU 3BE€37. Miteunbiii [TyTh — Hama ["anaktuka. [Tonoxenue u npmxenue ConHua
B [lamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBaszapbl. UEpHbIE AbIpbl B sapax
raiakTuK. Bcenennad. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue rajaakTuk.
Teopust bonbmioro B3peiBa. PenmkroBoe m3nydenuwe. MacmitabHas CTpykTypa BceneHHOM.
Meraranaktuka. HepeméHnapie npoOjeMbl acTPOHOMHH. YUYEHUUYECKHE HaOJII0eHUS
HaOnronenus 3BE€31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN ISl ONpENETICHUsI TMOJO0KEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO IaTy:
OCHOBHBIE co3Be3ausi CeBepHOro mosymapuss U spkue 3BE3abl. HabmiogeHuss B Teneckor
JlyHbl, TIIaHET, TYMAaHHOCTEH W 3BE3MHBIX CKOmUieHUN. Pusndeckuit mpakTukyM CrocoOsl
U3MepeHusT (PU3NYECKUX BEIUYMH C HCIOJIb30BAHMEM AHAJIOTOBBIX M  LHUQPPOBBIX
U3MEPUTEIbHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM. AOCONIOTHBIE H
OTHOCUTEJBHBIE TOTPEIIHOCTA M3MepeHud (¢usznueckux BenuuuH. OIEeHKa TpaHuIl
norpemHocTel. [IpoBeneHHE KOCBEHHBIX H3MEPEHUMN, HCCIENOBAaHUM 3aBUCUMOCTEU
(bU3NYECKUX BEIMYUH, MMPOBEPKA MPEIIOKEHHBIX THMOTE3 (BRIOOP M3 paboOT, OMMCAHHBIX B
TEMaTUYECKUX  paziesiax  «YUYEeHUYECKUH  DKCIEPUMEHT, JabopaTOpHbIE  padoThI,
npakTukym»). OOo6miaromiee noBropeHue OO00OIEHHE U CUCTEMaTH3alUs COJEPHKAHUS
paznmenoB  kypca «Mexanukay, «MonekynsapHas ~—(GuU3MKa W TEPMOJHMHAMHUKAY,
«nexkrpoauHamukay, «Konebanus u  BOJHB, «OCHOBBI CHEHUAIBHOW  TEOpPUU
OTHOCUTEIhHOCTHY, «KBaHTOBas (hm3mKa», « DIEMEHTHl aCTPOHOMHH U acTpodu3ukm». Poib
GU3UKK W aCTPOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTMYECKOW, COIUATBHOM M 3THUYECKOU
chepax AeATETLHOCTU YEJOBEKa, POJb U MECTO (PU3UKKM U aCTPOHOMUU B COBPEMEHHOMU
HAy4YHOW KapTHHE MHPA, 3HAUCHHUE OMMCATEIHHOM, CHCTEMATU3UPYIOIICH, O0BICHUTEIHLHOU U
MPOTHOCTHYECKOW  (PYHKIMI  (Qu3nueckod Teopuu, pojab (U3UUECKOW TEOpUH B
(dhopMupOBaHUU MPEJCTABICHUN O (HU3NUECKON KapTUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI
MUpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TMPEJCTaBICHUN O MPHUPOJE.
Mexnpenmernole cBa3u M3yuenue kypca ¢usuku yriayOnéHHoro ypoBHsi B 11 kmacce
OCYIIECTBISIETC C YYETOM COACPHKATEIBHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu
MaTeMaTUKH, OWOJIOTMH, XUMHUH, reorpadud U TEXHOJOTHMH. MeXnpeIMeTHbIe TOHSTHS,
CBSI3aHHbBIC C M3YUYECHHEM METOJ0B HAy4YHOTO MO3HAHMS: SIBJICHUE, HAYUYHbIA (PaKT, rUNoTE3a,
¢dbu3nydeckass BENWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT, MOJICIUPOBAHUE,

MOJieNib, M3MEpPEHHUE, MOrPEIIHOCTH H3MEpPEHUH, H3MEpUTENIbHbIe MNpUOOpbI, LHUPpPOBas



nabopatopusa. Maremaruka: Pemienne cucteMbl ypaBHEHUH. TpUrOHOMETpUYECKHE
GyHKIUH: CHHYC, KOCUHYC, TAHTEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKICCTRO.
Bektoppl M WX NpPOEKIMM HA OCH KOOpDIAWHAT, CIIOKEHHUE BEKTOpPOB. IIpom3BoaHbIe
aneMeHTapHbIX (QyHKuui. [lpuzHaku mogoOusi TPEeyroJbHUKOB, OIpEIEiICHUE ILIOIIaaAN
wiockux ¢uryp m o0béma Ten. buonorus: anekTpUUecKue SBICHUS B KUBOW MPHUPOJIE,
KoJie0aTeabHbIe JBWKCHHUS B KUBOW IMPHUPOJE, DKOJOTMUYECKUE PUCKU TIPU MPOU3BOJICTBE
AJEKTPOIHEPTUH, DJICKTPOMATHUTHOE 3arps3HCHUE OKPYKAIOWIEH CpeAbl, yJIbTPa3ByKOBas
IUAarHOCTUKA B MEJMIIMHE, ONTHYECKUE SIBICHUS B >KMBOM NpUpoJe. XUMHUS: CTPOCHHE
aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TEJl, MEXaHU3Mbl O0Opa3OBaHUs
KPUCTAJUIMYECKON PEIETKH, CIIEKTpaIbHbIN aHanmu3. ['eorpadusi: MarHuTHBIE MOTI0CA 3EMITH,
3aJIe)KU MAarHUTHBIX pya, (OTOChEMKA 3eMHOM IMOBEPXHOCTH, ceiicmorpad. TexHomorus:
MPUMEHEHUE TIOCTOSIHHBIX MAarHuTOB, JJICKTPOMArHUTOB, OJJIEKTpOABUTAaTENb K00OW,
FEHEepaTop NEPEMEHHOIO0  TOKAa, HWHAYKUHWOHHAs I1eYb, JIMHUMU DJJIEKTpolepeaay,
ANIEKTPOABUTATEh, pajiap, PaIUONPUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus,
YABTPA3BYKOBAsl JUArHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIM anmnapar, BOJIOKOHHAsl ONTHKA,
cojiHeyHasi OaTapesi, CIYTHUKOBBIE NPUEMHHKH, sJIEpHAs SHEPreThKa W HKOJOTHYECKHE
ACIIEKTHI €€ pa3BUTUA.
I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHEI'O OBPA3OBAHUA  JIMUHOCTHBIE
PE3VYJIBTATHI
JIuyHOCTHBIE pPE3yNbTaThl OCBOCHUS y4eOHOro mnpeamera «®DU3MKa» TOJKHBI
OTpaXaTh  TFOTOBHOCTh M CIHOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UIIUCH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOLIMX TPAIUIIMOHHBIM IEHHOCTIM
POCCUHCKOTO 0O0IIeCTBa, PACHIMPEHUE >KU3HEHHOTO OMbITA M OMNbITA JEATEIHOCTH B
[IPOLIECCE pEATU3ALMU OCHOBHBIX HANPABICHUM BOCIUTATEIBHOU IEATEIBHOCTH, B TOM
yucjae B 4YacTU: 1) TpakJaHCKOrO BOCHUTaHUS: CHOPMUPOBAHHOCTh TI'Pa)KJaHCKOM
MO3UIMU O0YYarmIerocss KaKk aKTUBHOIO M OTBETCTBEHHOTO 4YiI€HAa POCCUHCKOTO
oOIIeCTBa; MPUHATHE TPATUIMOHHBIX  OOILIECYEIIOBEYECKUX T'YMAaHUCTUYECKHX U
JNEMOKPATUYECKHUX LIEHHOCTEM; TOTOBHOCTh BECTU COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX
TPaXJIAHCKOTO OOIIECTBA, YYacTBOBAaTh B CAMOYIpPaBICHHHM B 00pa3oBaTelbHOMN

OopraHu3aluvn; YyMCHHUC BSaHMOJICfICTBOBaTB C COIMAJIbHBIMH MHCTUTYTaMH B COOTBECTCTBUU



C UX (QYHKUMSMHU U Ha3HAYEHHEM; TOTOBHOCTh K T'YMAHUTAPHOHM U BOJIOHTEPCKOMN
AESITeNbHOCTH; 2) TaTPUOTUYECKOTO BOCHUTAHUS: CHOPMHPOBAHHOCTH POCCHICKON
IPpaKJaHCKON MIECHTUYHOCTH, NATPHUOTU3MA; IEHHOCTHOE OTHOLLIEHNE K I'OCY1apCTBEHHBIM
CUMBOJIaM, JIOCTH)KEHHSIM POCCHUMCKUX YYEHBIX B 00jacTh (U3MKH U TEXHUKE; 3)
JTYyXOBHO-HPAaBCTBEHHOTO BOCHIHTaHUA: CHOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOT0 MOBEACHUS; CIIOCOOHOCTh OIIEHMBATh CUTYAlMI0 U NMPUHUMATH OCO3HAHHBIE
peleHns, OpPUEHTUPYSACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTH YYEHOTO; OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOIO
Oynyiero; 4) 3CTETUYECKOIO0 BOCHUTAHUS: ICTETUYECKOE OTHOIIEHHE K MUpPY, BKIHOYas
ACTETUKY HAay4YHOrO TBOPUYECTBA, MpHUCYIIEro (GU3NYECKON Hayke;, 5) TpyIOBOTro
BOCIIMTAHUS: MHTEPEC K PANIMYHBIM chepam Npo(hecCHOHATBHOU NEATENbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3MKOW M TEXHHMKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynyieit mpodeccun 1 peaii30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO B O0JACTH
¢u3MKM HA  TPOTSHKEHUHM  BCEH  JKM3HM; 6)  OSKOJOTHYECKOrO0  BOCIIHUTAHUS:
C()OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpBl, OCO3HAaHHE TIJIOOAJBHOTO XapakTepa
AKOJIOTMYECKUX MpOoOJeM; MIAHUPOBAHUE M OCYLIECTBICHUE IEHCTBUHM B OKpYyKarouleh
Cpele Ha OCHOBE 3HAHUs LEJeld YCTOWYMBOI'O Pa3BUTHUS YeENIOBeueCcTBa; PacmmpeHue
OTIBITA IESITENBHOCTH SKOJIOTHYECKON HAINPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUU 10
¢usuke; 7) LEHHOCTHM HAYYHOTO TMIO3HAHUA: C(HOPMHUPOBAHHOCTH MHPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3NYECKOW HAyKH; OCO3HAHUE
LEHHOCTH HAy4YHOM JI€ATEIbHOCTH, TOTOBHOCTb B MpOLECCE HU3Y4YEHUs (PUBUKHU
OCYILECTBIIATh NPOEKTHYI0 M HCCIIENOBATENIbCKYIO ACATEIBHOCTh WHIWBHUAYAJIbHO U B
rpynme.

METAIIPE/IMETHBIE PE3VJIbTATBI

[To3HaBaTenbHbIe yHHBEpCAJIbHbIE YueOHbIe JeicTBUA ba3oBbie noruueckue
JNEUCTBUA:  CaMOCTOSITENbHO  (pOpMyJIHpOBaTH W aKTyalu3upoBaTh  MIpoOsemy,
paccMaTrpuBaTh €€ BCECTOPOHHE; ONPEAEIATD LENH ASATEIbHOCTH, 3a1aBaTh MapamMeTpsl U
KPUTEPUM HUX JOCTH)KCHMS; BBIABIISITH 3aKOHOMEPDHOCTH M IPOTHBOpPEYMUS B
paccMaTpUBaeMbIX (PU3UYECKHX SBJICHMSX; pa3palaThiBaTh IUIAH PELICHUS MPOOJIEMBI C
y4€TOM aHaJIi3a HMMEIOIIMXCA MaTEpUAIbHBIX M HEMAaTEpUaJIbHBIX PECYPCOB; BHOCUTH

KOPPEKTHUBBI B ACATCIIBHOCTb, OLCHUBATE COOTBCTCTBUC PE3YJbTATOB LCIIAM, OLICHHBATDH



PHUCKHU TIOCJEICTBUN ACSITENbHOCTH; KOOPAMHUPOBATh W BHITIOTHATH pa0dOTy B YCIOBHUSAX
pealbHOTO, BHUPTYyaJIbHOTO M KOMOWHUPOBAHHOTO  B3aWMOJCWCTBHS, pa3BHUBATh
KpeaTMBHOE  MBIIUIEHHE  IIPU  pEIIeHWH  KU3HEHHBIX  mpobiem.  ba3oBele
UCCJIEIOBATENIbCKUE  JCMCTBUS:  BIIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIHOYEBBIMU
NOHATUSAMM W MeTofaMH  (pU3MYecKOoM HayKd; BIaJeThb HaBbIKAaMU  y4eOHO-
MCCJIEI0BATENIbCKOW U MPOEKTHOM NEeATEeTbHOCTH B 00JAaCTH (PU3MUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB peUIeHHs 3aaad (PU3NYECKOTro
COJEp)KaHus, NPUMEHEHUIO pa3IUYHbIX METOJOB IIO3HAHUS; BIAAECTh BHUJAMHU
JESTENbHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUA, €r0 MHTEPIpPETaluu, NpeoOpa3oBaHUIO0 U
IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHUCJIE€ IPU CO3/AaHUU YUEOHBIX
poeKToB B obnactu ¢pusuku; denepanpHas padouas nporpamma | Pusuka. 10—11 knaccsl
(yrmyonéuusii  ypoBeHb) 31 BBISIBIATH  NPUYUHHO-CIEACTBEHHBIE  CBSI3M U
aKTyaJlM3UpoBaTh 3a/ady, BbIJIBUraTh TUIOTE3Yy €€ pEelIeHMs], HaXOAUTh apryMEHThl AJis
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh NapaMeTPbl W KPUTEPUU PEIICHUS;
aHAJIM3UPOBaTh MOJYYCHHBIE B XOJE pEUICHHs 3aJaud pe3yJbTaTbl, KPUTHUECKU
OLIEHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX; CTABUTh U
dbopmynrpoBaTh COOCTBEHHBIC 33J]a4l B O00pa30BaTEIbHON AESATEILHOCTH, B TOM YHCIIEC
IpU U3y4YEeHUU (PU3UKHU; 1aBaTh OLIEHKY HOBBIM CUTyallUsIM, OLCHHBATh MPHUOOPETEHHBIN
OMBIT, YMETh TIEPEHOCUTHh 3HaHHWs 1O (U3MKE B MPAKTUYECKYI0  00IacTh
KU3HEACITEIPHOCTH; YMETh MHTETPUPOBATh 3HAHMUS W3 PA3HBIX MPEIMETHBIX 00JacTel;
BBIIBUTaTh HOBBIE HJEU, MIpeJlaraTb OpPUTMHAJIBHBIE MOAXOJbl M PEIICHUS; CTAaBUTh
poOJIeMBbl U 3a1a4u, TONYyCKalollue allbTepHaTUBHbBIE perieHus. Pabora ¢ undopmarmei:
BJIa/I€Th HABBIKAMM MOJyueHUs MHpOpManuu (GU3NYECKOTO COAEP)KAHUS U3 MCTOUHHUKOB
pa3HbBIX THIIOB, CaMOCTOSTENbHO OCYILECTBIATh IIOMCK, aHalIM3, CHUCTEMATH3aLUI0 U
MHTEpIIpeTalni0 MHPOpMAIMKU Pa3INYHbIX BUJIOB M (OpPM MpeAcTaBiIEHUS; OLICHHWBATH
JOCTOBEPHOCTh ~ MH(OpMalMM;  UCIOJIb30BATh  CpeAcTBa  MH(MOPMALMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJOTHUH B pEIICHHH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U
OpPraHM3allMOHHBIX 3a/Ja4y ¢ CcOoONoeHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, PECYpPCOCOEpPEkKEHMs], MPABOBBIX M ITUYECKUX HOPM, HOPM
MH(DOpPMAMOHHOW 0€30IaCHOCTH; CO3/1aBaTh TEKCThl (PU3MYECKOrO COAEpXKaHUs B
pa3iauuHbIX (QopmaTax Cc y4€TOM Ha3HaYeHUs HMH(OpPMALMM U LEJIEBOW ayJIUTOpHH,

BbIOMpas ONTUMalIbHYI0 (OpMY NpelICTaBieHUs W BHU3yanu3anuu. KoMMyHHKaTHBHBIE



YHUBEpCalIbHbIe YUeOHbIE NEUCTBHS: OCYIIECTBISATh OOIIEHHE HA ypoKaxX (PU3MKU U BO
BHEYPOUHOH JESITeNbHOCTH; PAclo3HaBaTh MPEINOCHUIKM KOH(MIMKTHBIX CUTyallUd H
CMATYaTh KOH(MIUKTHI; Pa3BEPHYTO U JIOTUYHO U3Jararb CBOIO TOYKY 3pEHHUS C
HCIIOJIb30BAaHUEM  SI3BIKOBBIX CpEJCTB; TOHMMAaTb MW HCIOJb30BaTh MPEUMYLIECTBA
KOMaHJAHOM M WHIUBUAYaJIbHOW pabOThHI; BHIOMPATh TEMATHKy W METOJbl COBMECTHBIX
JNEUCTBUN € YYETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH KaXKJIOTO WIEHA KOJUJIEKTHUBA;
IIPUHUMATh LEIM COBMECTHOM JIE€ATEIbHOCTH, OPraHM30BBIBATH W KOOPJIWHHUPOBATH
NEUCTBUSA MO €€ JOCTHXKEHUIO: COCTABIIATH IUIAH IEUCTBUMN, PACIPENEIIATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHON PabOThI; OLIEHUBATh KAU4€CTBO
CBOETO BKJIA/Ja U KaXJIOTO yYaCTHMKAa KOMaHJIbl B OOIIMN pe3ysbTaT Mo pa3padOTaHHBIM
kputepusim; denepanbHas padouas nporpamma | Guszuka. 10-11 kmacesl (yriyOaéHHbIN
ypoBeHb) 32 mpenaratb HOBBIE IPOEKThI, OLEHUBATH HJEU C IMO3ULHUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, IIPaKTUYECKON 3HAYMMOCTH; OCYLECTBJIATh NO3UTUBHOE
CTpPATETUYECKOE IMOBEJECHUE B PA3IMYHBIX CHUTYalMsIX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIMATUBHBIM. PeryisTUBHbIC yHUBEpCaIbHbIE YUeOHbIE NEUCTBUS
Camoopranuzanusi: CaMOCTOSITENIBHO OCYILIECTBIISITh IO3HABATEIBHYIO NESITEIBHOCTh B
0o0nacTu (PU3MKM U aCTPOHOMHH, BBIABIATH NPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHBIE 3aJaud; CAMOCTOATEIbHO COCTaBJIATh IUIAH PELICHUS pacu€THBIX U
KAueCTBEHHBIX 3a7a4, IJIaH BBIMOJHEHUS MPAKTUYECKON padOThl ¢ yU4ETOM HMEIOLIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TMPEANOYTCHUN; JaBaTh OIEHKY HOBBIM
CUTYallMsIM; PAaCIIUPATh PaMKU Y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;
nienaTh OCO3HAHHBIA BBIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHne; OICHUBATh MPUOOPETEHHBIN OMBIT; CIMOCOOCTBOBaThH (HOPMUPOBAHHUIO U
OPOSBIICHUIO  JpYAUIIMM B o0iactd  (U3MKH, TOCTOSIHHO  MOBBIIATH  CBOM
00pa3zoBaTeIbHbIN U KYJIbTYpPHBIM ypoBeHb. CaMOKOHTPOJIb, SMOIIMOHATBHBIN UHTEIICKT:
JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTUBBI B JESTEIBHOCTH, OLICHHBATh
COOTBETCTBHE PE3YIbTATOB LIEISM; BIaJE€Th HAaBbIKAMHU MO3HABATEIbHOU pedieKCun Kak
OCO3HAHMUSI COBEPIIAEMBIX JEHCTBUH W MBICIHUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB U
OCHOBAHMI; MCIOJIb30BATh NMPUEMBI pedIeKCUU NIl OLEHKH CUTYalluH, BRIOOpa BEPHOTO
pElIeHMs; YMETh OLIEHMBaTh PUCKA U CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHW)KEHHUIO; NPUHUMAaTb MOTHBBI W apryMEHTbl JPYrMX IpPH aHaJIU3€ pe3yJIbTaToOB

ACATCIbHOCTH, IPUHNUMATb CC6$I, IMOHHMMasl CBOM HECAOCTATKM U AOCTOMHCTBA, IIPUHUMATDH



MOTHBBI U apTYMEHTHI JIPYTUX MIPHU aHAIN3e PE3yIbTAaTOB JEATEILHOCTH; IPU3HABATH CBOE
MpaBO W MpaBO APYruX HA omuOKku. B mpoiecce MOCTHKEHUS TUYHOCTHBIX PE3yJbTaTOB
OCBOCHHMSI TPOrpamMMbl MO (U3MKE JUIsl YpOBHA CpeaHEro oO0miero oOpa3oBaHUs Yy
OOyJaroIuxcsi COBEPIICHCTBYETCS AOMOIMOHAIBHBI HMHTEIUICKT, MPEANoJararoniuit
c(OpPMHUPOBAHHOCTh: CAaMOCO3HAHUS, BKIIIOYAIONIETO CIOCOOHOCTh TIMOHUMATh CBOE
OMOIIMOHAJILHOE  COCTOSIHME,  BHJCTh  HANpPABJICHHWS  Pa3BUTHSA  COOCTBEHHOM
AMOITMOHAILHON Ccephl, OBITh YBEPEHHBIM B ceO€; CaMOPETYIMPOBAHMSI, BKIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEIECHHE, CIIOCOOHOCTh
aJanTHPOBATHCS K IMOIIMOHATBLHBIM U3MEHEHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;, BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO IENH U
ycrnexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHE JIeHCTBOBAThb, MHCXOAS M3 CBOUX
BO3MOKHOCTEH; OSMIMAaTHH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHUMATh AMOIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €r0 NPHU OCYHIECCTBICHUU OOIICHHS, CIMOCOOHOCTH K
COUYBCTBHIO U COIEPES)KHBAHUIO, COIMAIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH
BBICTPAWBaTh OTHOIIEHUS C JPYTUMU JIOJIbMH, 3a00THUTHCS, TPOSBISATH WHTEPEC U
paspemarb KOHQIUKTHI.

I[MPEAMETHBIE PE3YJIbTATHBI

K koHniy o6yuenus B 10 kiacce npeamMeTHbIE Pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHN: IOHUMATh POJIb (PU3HKHU
B DKOHOMHUYECKOH, TEXHOJIOTHIECKOM, SKOJIOTUUECKON, COMMAIIBHON U ATHYECKON cdepax
JESITEILHOCTH YEJIOBEKA, POJib U MECTO (DM3MKU B COBPEMEHHON HAYYHON KapTHHE MHpA,
3HAUYCHHUE OIMCATEIBHON, CHUCTEMATU3HPYIOIEH, OOBSICHUTEILHON W IMPOTHOCTUYCCKOMN
GbyHKIMA HU3NIECKON TEOpUU — MEXaHUKH, MOJEKYISPHOU (U3MKUA W TEPMOJIUHAMUKH,
poJib (Gu3MUECKOW Teopuu B (POPMUPOBAHUM MPEACTABICHUM O (HU3UYECKON KapTHHE
MHpa; pa3ndaTh YCIOBUS NPUMEHHUMOCTH Mojeleld (U3MYECKUX Tel W TIPOIEeCCOB
(sB7eHUI): MHEpIMaJIbHAs CHUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MaTepuaibHas
TOYKa, PpABHOYCKOPEHHOE JBWKEHHE, CBOOOJHOE TaJaeHue, aOCONIOTHO yIpyras
nedopmarsi, aOCOIOTHO YIIPYToe U aOCOIIOTHO HEYNPYTOe CTOIKHOBEHUS, MOJICIH Ta3a,
KUAKOCTH M TBEPAOTO (KPUCTALTMYECKOTO) Tesa, WACANbHBIA Ta3, TOUYCUYHBIA 3apsi,
OJIHOPOJHOE  DJICKTPUYECKOE TI0JIe; pas3jihyarh ycJIOBHS  (TpaHUIbI, 0OJIACTH)
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOTUI XapakTep (QyHIaMeHTaTbHBIX

3daKOHOB W OI'PaHUYCHHOCTL HMCIIOJIB30BaAHHWA YAaCTHBIX 3aKOHOB;, AHAJU3HUPOBATL U



OOBSICHSITh MEXaHUYECKHE MPOIECChl U SBJICHUS, UCMOJb3ys OCHOBHBIC IOJOXCHUS U
3aKOHBI MEXaHUKH (OTHOCUTEILHOCTh MEXAHHUECKOTO JIBIKCHHUSI, POPMYIIbI KUHEMATHKU
PaBHOYCKOPEHHOT'O ABMKEHUS, MpeoOpa3oBanus [ anuiies uisi CKOPOCTH U MEpeMEeIeHUs,
3akOHbl HbIOTOHA, TPUHIIMIT OTHOCUTENIBHOCTU ['anuies, 3aKOH BCEMUPHOIO TATOTEHUS,
3aKOHBI COXPAHEHHUsS] HUMITyJIbca M MEXAHHUYECKOW DJHEpPruH, CBA3b pPabOThI CHIJIBI C
M3MEHEHHEM MEXaHUYEeCKOW SHEpPruu, YCIOBUsI PAaBHOBECHUS TBEPAOTO Teja), MPU ITOM
HCMOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHNUE 3aKOHOB, YKA3bIBATh YCIOBUS NPUMEHUMOCTH
(bu3HYecKuX 3aKOHOB: MTpeoOpa3zoBaHuii ["amues, BTOporo u TpeThero 3akoHoB HpioToHa,
3aKOHOB COXPAaHEHUS HUMIYJIbCA M MEXAHWYECKOW DJHEPruu, 3aKOHA BCEMHUPHOIO
TATOTCHUS; AHAJTU3UPOBATh U OOBICHATH TEIJIOBBIE TPOIECCHl U SBICHUS, HUCIOIb3YS
ocHOBHbIE TI0JI0KeHUSI MKT 1 3aKOHBI MOJEKYJISIpHON (U3UKK U TEPMOJAUHAMUKHU (CBSA3b
JABJICHUS WJICATBHOIO Ira3a CO CPEHEN KMHETUYECKOW SHEPTrUEM TEIIOBOTO JABUKECHUS U
KOHLEHTPALMEH €r0 MOJIEKYJI, CBA3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEU KUHETHUYECKOU
SHEPrUe TEIUIOBOTO JBMXKEHHUSI €ro YacTHUll, CBSI3b JABJICHUS WJACATBHOIO rasza C
KOHICHTPAIIMEW MOJIEKYJ M €ro TEMIIEpaTypou, ypaBHeHne MeHueneeBa—KnamneiipoHa,
NEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS SHEPTUH B TEIUIOBBIX MPOIECCax), MPU
3TOM HCIOJIb30BaTh MAaT€MaTUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCJIOBUSA
MIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knanelipona; aHaau3upoBaTh W OOBICHATH
AJIEKTPUYECKUE SBJICHUS, UCTOJIb3Yysd OCHOBHBIC MOJIOKEHUS U 3aKOHBI 3JIEKTPOIMHAMUKH
(3aKOH COXpaHEHMsI DJJIEKTPUUYECKOro 3apsnaa, 3akoH KylioHa, MNOTEHIUATBHOCTD
ANEKTPOCTATUYECKOTO TOJIS,, TPUHIHUII CYNEPIO3UIUN 3JIEKTPUUECKUX TOJIEH, MPH 3TOM
yKa3blBasg yCJIOBUS TNPUMEHUMOCTH 3akoHa KyloHa, a TakXke MPaKTUYECKA BaXKHBIE
COOTHOILECHHUS: 3aKOHBI OMa JUIsl yyacTKa LIeNH U JUIsl 3aMKHYTOM 3JIEKTPUYECKON LienH,
3akoH Jlxoyns—Jlenna, npasuna Kupxroda, 3axonst dapages Uisl 3JIEKTPOIH3a);
OMUCKHIBATh (HU3UUYECKUE MPOLECChl U SIBJICHUS, UCIOJIb3Yysl BEJIMYMHBI: TEpPEMEIICHUE,
CKOpPOCTb, YCKOPEHUE, UMIIYJIbC TeJla U CHUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, JaBJICHUE,
MOTEHIIMAJIbHAS SHEPIusl, KHHETUUYECKasl dHEPrus, MeXxaHW4yecKasi SHeprus, padoTa CUJIbI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CHJIa TSDKECTH, CWia YHOPYrOCTH, CUila TPEHUS,
MOIIIHOCTh, DHEPTUsl B3aUMOJIEHCTBUS Tena ¢ 3eMiEil BOMM3HU €€ MOBEPXHOCTH, DHEPIUs
yrpyroi neopManuu npy>KuHbI, KOJIMYECTBO TEIJIOTHI, a0COIIOTHAS TEMIlepaTypa Tea,
paboTra B TepMOJAMHAMUKE, BHYTPEHHSISI SHEPTHsl UJI€aIbHOTO OJHOATOMHOTO rasa, pabora

HACAJIBHOTO TIa3da, OTHOCHUTCJIbHAA BJIIAXHOCTL BO314YyXa, KHI{ nIACAJIBbHOIO TCIIJIOBOT'O



JIBUTATEJIS; DIIEKTPUUECKOE T0JIe, HAPSIKEHHOCTD JIEKTPUUYECKOTO TOJISI, HAMPSKEHHOCTh
MOJIs1 TOYEYHOTO 3apsijia WK 3apsHKEHHOTO 11apa B BAKYyMe€ U B JIURJIEKTPUKE, MOTEHIIMA
ANEKTPOCTATUYECKOTO OIS, pa3HOCTh MOTEHIIMAIOB, AJIEKTPOABUKYIIAs CHUIIA, CUJIa TOKa,
HaMpsOKEHUE, MOIIHOCTh TOKA, DJIEKTpUYECKass EMKOCTh IIJIOCKOTO KOHJEHCATopa,
CONPOTHUBJICHUE YYacTKa LEMU C MOCJIEAOBATENbHBIM M MapAJIEIbHBIM COEAUHEHUEM
PE3UCTOPOB, DHEPrUsl AJIEKTPUUECKOTO IMOJIsI KOHIEHCATOpa; OOBICHATH OCOOEHHOCTU
MpPOTEeKaHUsT (PU3MUECKUX SBICHUN: MEXaHWYECKOE JBUKCHHUE, TEIJIOBOE IBUKCHUE
YacTHUI[ BEIIECTBa, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE JABWXKeHHE, Iuddysus,
WCIIapEeHHe, KUINEHWE W KOHJEHCAIMs, IJIABJICHUE U KPUCTAIUIM3AIUs, HAIMPaBJICHHOCTb
TeIUIONEepeaaum, 3JIEKTPU3aLMs TeJ, SKBUIMOTCHIMAIbHOCTh MOBEPXHOCTH 3apSKEHHOTO
IPOBOJIHUKA; MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (hU3MYECKON BEIUYUHBI OT
JIPYroil C KCMOJIB30BAaHUEM MPSMbBIX U3MEPEHU, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpOBaTh PE3yIbTaThl MOJYYCHHOM 3aBUCUMOCTH (U3MUECKUX BEIWYUH B BUJE
rpaduKoB ¢ Yy4€TOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEpPEHUi, JejiaThb BBIBOJBI IIO
pe3ynbTaTaM HCCIEOBaHUS; TPOBOIUTh KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIUYHH,
Opy 3TOM BBIOMpaTh ONTHUMAIbHBIA METOJ] W3MEPEHHUS, OILEHHWBATh AaOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MPOBOAUTH OMbITHI MO
MPOBEPKE  MPEUIOKEHHOM  TUMOTE3hl:  IJIAHUPOBATh  AKCIEPUMEHT,  COOUpaTh
AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJU3UPOBATh IOJYyUYCHHBIC DPE3yJbTaThl W JIENIaTh
BBIBOJI O CTaTyce MPEAIOKEHHOM TUIIOTE3bl; COOMIOAATh MpaBuia 6€30MacHOro TpyAa Ipu
IIPOBEJICHUH UCCIIEIOBAHUM B paMKax Y4eOHOro SKCIIEpUMEHTA, MpaKTUKyMa M y4eOHO-
HCCIIEIOBATENIbCKON W TMPOEKTHOM AESTEILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX
YCTPOUCTB U 1ab0OpaTOpHOTO 000PYIOBAHUS; pelIaTh PACYETHBIC 3a7a4M C SIBHO 3aIaHHOU
U HESBHO 3aJaHHOW (PU3MYECKOM MOJENbI0: Ha OCHOBAaHMU aHajdu3a YCJIOBHS
000CHOBBIBaTh BbIOOp (U3MUECKON Mojenu, OTBeyarllel TpeOOBaHUSAM 3aJayH,
MPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTU M TOCTYJIaThl (PU3MUECKUX TEOPUH MPHU
WCIIOJB30BaHUM MAaTEMAaTHYECKUX METOJOB pelIeHUs] 3ajad, MPOBOAUTH pacuéThl Ha
OCHOBAaHUM UMEIOIIUXCS TAaHHBIX, AHATM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOIbI
pemieHns C y4€TOM MOJYYEHHBIX pe3yJIbTaTOB; pEllaTh KadyeCTBEHHbIC 3aJayH,
TpeOylolle MNPUMEHEHUs 3HAHUM W3 Ppa3HbIX pa3lielloB Kypca (QU3MKUA, a TaKxke
MHTETpalMy 3HAHUN U3 JAPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOr'O LIMKJIA: BBICTPAUBATh

JIOTUYECKYIO IIETIOYKY PACCYXKICHUIN C OMOPON HA M3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U



buznyeckue SBIEHUS; UCTIONB30BATh TEOPETHUUECKHUE 3HAHMS IJIsi OOBSICHEHUSI OCHOBHBIX
MPUHITUIIOB ~ pa0OTBl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUYECKUX  YCTPOHUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB; MPUBOIUTh MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeiHBIX
y4EHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH M TEXHOJIOTH; aHAIIM3UPOBATh U OI[CHUBATH IMOCIEICTBUS OBITOBOM U
MIPOM3BOJICTBEHHON NIEATEIHHOCTH YEIIOBEKAa, CBSI3aHHOW C (DM3MUECKMMH TPOIIECCAMH, C
MO3UIMI  DKOJIOTWYECKOM  Oe30MacHOCTH,  MPEACTaBICHHM O  paloHaIbHOM
NPUPOAOIIOIH30BAHUN, a TaKKe pa3syMHOM HCIIONb30BAHUU JOCTHDKCHHM HayKu U
TEXHOJOTHH JUIsl JadbHEHWIEro pa3BUTHS UYEJIOBEUECKOTO OOIIEeCTBa; MPUMEHSTH
paznuyHble  CcrmocoObl  paboThl ¢ uwHboOpMarmedn  (QU3MYECKOTO  COAEpkKaHUS C
UCII0JIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUH, P 3TOM UCIOJIb30BaTh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, IEPepadOTKU U MPEAbSIBICHUS
y4eOHOM M HAay4YHO-TIOMYJAPHON HH(POpPMAIMKU, CTPYKTYPUPOBAHHUS M HHTEPIIPETAIIUU
uH(pOpMAIlMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU aHaJIU3UPOBATH
noJjiyyaeMyro MHGOpPMAIMIO U OIICHUBATh €€ IOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLINXCS
3HAHMM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHKA MH(POPMAIIMH; POSIBIISATH OpPraHU3aIllMOHHbIE
Y T03HABaTEIbHBIC YMEHUSI CAMOCTOATEIHHOTO PUOOPETEHHSI HOBBIX 3HAHHWI B MPOIIECCE
BBITIOJTHEHUS TPOCKTHBIX W y4eOHOHMCCIIENOBAaTEIbCKUX pPaboT; paboTaTh B Tpymme C
WCTIOTHEHUEM  Pa3jMYHBIX COIMANBHBIX  POJEH, IUTAHUPOBAaTH PAabOTy  TPYIIIHI,
paloHAIbHO PaCHpPEeNATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJeKBAaTHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB TPYNIbl B PEIICHHWE paccMaTpUBaeMOM
MpoOJIeMBbl; MPOSABIATh MOTHUBALMIO K OyAylied MpoPecCHOHATbHOM AEATENbHOCTH I10
cnenuanbHOCTSIM  (U3uKo-TexHudeckoro mpodunsi. K konmy oOydenmss B 11 kmacce
OpeIMETHbIE  pe3yjbTaThl  Ha  yIIyOJEHHOM  YpPOBHE  JOJDKHBI  OTpa)aTh
c(OpMUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHUN: TOHUMATh POJIb (DU3HKU B YKOHOMUYECKOM,
TEXHOJIOTUYECKON, COIMAIBLHOM U 3THYECKOW cdepax MesTeTbHOCTH YEJIOBEKa, POJib U
MeCTO (HU3UKM B COBPEMEHHOW HAyYyHOW KapTHHE MHUpPA, pOJIb aCTPOHOMHUU B
MPAKTUUECKON NIEATETHHOCTH YEJIOBEKAa U JAlbHEWIIEM HAayYHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHUE OIHUCATETBHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTENLHON W MPOTHOCTUYECKOMN
GyHKUMIA ~ (PU3HYECKOW  TEOpUU —  DJIEKTPOJMHAMUKH, CHELUAIbHOW  TEOpUU
OTHOCUTEJILHOCTH, KBAaHTOBOW (HU3UKH, POJb (usmdeckodt Teopun B (POpMUpPOBAHUU

MPEACTABICHUM O (PU3NYECKOM KapTUHE MHpa, MeCTO (U3MYECKOM KapTUHBI MHpa B



oO1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O MPUPOJIE; pa3inyaTh
YCIJIOBUSI PUMEHUMOCTH MOJIeNIel (PU3NYECKUX TeJl M MPOLECCOB (SBJICHHI): OJJHOPOIHOE
AIEKTPUYECKOE ¢ OJIHOPOJHOE MArHUTHOE T0Js, TapMOHUYECKHE KoJjieOaHwus,
MaTeMaTUYECKUIl MasiTHUK, WACAIbHBIM MPYKUHHBIA MAATHUK, TAPMOHHYECKHUE BOJIHBI,
UJcaNbHBIA KOJIeOATEeNIbHBIA KOHTYpP, TOHKAs JIMH3a, MOJENiel aTomMa, aTOMHOTO sjipa U
KBAHTOBOWM MOJEIM CBETA; pa3inyaTh YCJIOBHUS (TpaHULb, OOJACTH) MPUMEHUMOCTH
¢bu3nyecKuX 3aKOHOB, TMOHMMATh BCEOOMIMH XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIIOJIb30BAHUA YACTHBIX 3aKOHOB; AaHAIMU3UPOBATH U OOBSICHITH
ANEKTPOMArHUTHBIE MPOLECCHl U SIBJEHUS, MCIOJIb3yS OCHOBHBIC IOJIOKEHUS U 3aKOHBI
ANEKTPOJUHAMUKN M CIIELUAIBHOM TEOPUM OTHOCHUTEIBHOCTH (3aKOH COXPaHEHHS
ANEKTPUYECKOro 3apsana, cuina Ammepa, cuina JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIWH, paBwio JleHna, cBs3p D/C caMOMHAYKIMU B DJIEMEHTE JIEKTPUUECKOUN LETH
CO CKOPOCTBIO U3MEHEHUS CWIIBI TOKA, [IOCTYJIAThl CIIEUAIIBHOW TEOPUH OTHOCUTEIBHOCTH
OWHINTENHA); aHAJTU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUST KBAaHTOBOW (u3uku (ypaBHeHHE DWHINTEHHA st GhoTodddekTa, mepBiili u
BTOpPOM mocTysatel bopa, mpuHIMI COOTHOIIEHUS HeompeaenéHHocTer [ eizendepra,
3aKOHBI COXPAaHEHMS 3apsA0BOTO U MACCOBOIO YHMCEI U DHEPIUHU B SIACPHBIX PEAKLMAX,
3aKOH PAaJMOAKTUBHOTO pacCIajia); OMUCHIBATh (PU3WYECKHUE TMPOIECChl U  SBICHUS,
WCIIOJNB3Yysl ~ BEJIMYUHBL:  HANpsHKEHHOCTh — JJIEKTPUYECKOrO  TMOJIA,  MOTEHIMA
ANEKTPOCTATUYECKOTO TOJIsI, Pa3HOCTh NOTEHIMAJIOB, MIEKTPOABMKYIAS CUIA, UHAYKLIHS
MAarHUTHOIO TOJIsl, MATHUTHBIA MTOTOK, CHJIa AMIEpPa, UHAYKTUBHOCTD, 3JIEKTPOIBHKYIIAs
CUJIa CaMOWHIYKIIMH, SHEPTUSl MATHUTHOTO IOJISI TPOBOJHUKA C TOKOM, PENSITUBUCTCKUM
UMITYJIbC, TIOJTHASI DHEPTHs, SHEPIHs MOKOS CBOOOJHOW YACTHIIBI, DPHEPTUS M HMITYJIHC
(hoTOHA, MacCOBOE YMCIIO U 3apsij A1ipa, SJHEPTHs CBS3M SPa;

OOBSACHATh OCOOCHHOCTU MPOTEKAaHUs (DPU3UUYECKUX SIBJICHUMU: AIEKTPOMArHUTHAs
WHIYKIUS, CAMOUHIYKIUS, PE30HAaHC, MHTep(epeHuuss BOIH, AUPPAKIUSA, TUCIEPCHS,
MOJTHO€ BHYTpPEHHEe oTpaxkeHue, (orodyekTpudeckuii rdpdext (doTodrddext), anbdhau
Oera-pacmajsl sAep, raMMa-u3IydeHHe snuep, (u3nueckue MPHUHILHUIBI CIEKTPATbHOTO
aHanu3a W paboOThl Jaszepa; OMNPEAeNsITh HaIlpaBlICHUE HMHAYKIMH MAarHUTHOTO TOJIs
MPOBOJAHUKA C TOKOM, CHJbl AmMrepa u cwibl JlopeHa; CTpouTh H300paKEeHUE,
CO37aBa€MO€ IUIOCKUM 3€pKaJIOM, TOHKOMW JIMH30#, U PACCUNTHIBATh €r0 XapaKTEPUCTUKH;

IMPUMCHATH OCHOBOITIOJIAraromuyue aCTpOHOMHUUYCCKUC IIOHATHUA, TCOPUHM MW 3aKOHBI JIA



aHanu3a U oObACHEHMs (DU3UUYECKUX IMPOLIECCOB, MPOUCXOAIIMX B 3BE3JaX, B 3BE3AHBIX
CHUCTEMax, B MEXraJaKTHUYEeCKOW cpefie; IBMKEHHMs HEOECHBIX Tell, 3BOJIOLUHU 3BE3N U
BcenenHoli; MpoBOAWTH HUCCIEAOBAHME 3aBUCUMOCTEM  (U3MYECKUX BEIUYMH C
WCIOJB30BaHUEM TMPSMBIX HM3MEPEHHH, TMpU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpOBATh PE3yNbTAThl TMOJYYCHHOM 3aBUCUMOCTH (U3MUECKUX BEIWYUH B BUJE
rpa¢ukoB ¢ y4€TOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEpPEHU, JejiaTh BBIBOJBI IIO
pe3ynbTaTaM HCCIEOBaHUS; MPOBOIUThL KOCBEHHBIC M3MEPEHHS (PU3NUYECKUX BEIUYHH,
Opy 3TOM BBIOMpaTh ONTHUMAJIbHBIA METOJ] W3MEPEHHUS, OIEHHWBATh AaOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX MU3MEPEHUM; MPOBOAUTEL OMBITHI MO
MPOBEPKE  MPEUIOKEHHOW  TUMOTE3bl:  IJIAHUPOBATh  OKCIEPUMEHT,  COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, AHAJM3UPOBATh IIOJYyYEHHBIE DPE3YJIbTaTbl U JIEJIATh
BBIBOJl O CTaryce MPEUIOKEHHON TMIOTE3bl; ONUCHIBATH METOJbI MOJYYEHHUS HAYUYHBIX
ACTPOHOMHUYECKUX 3HAHUI; COONIOAATh MpaBumiia OE30MacHOTO TpyJa NpHU MPOBEIACHUU
UCCIEIOBAHMM B  paMKax Y4yeOHOro OJKCIEpUMEHTa, MpakKTUKymMa U  Y4eOHO-
HCCIIEIOBATENIbCKOM W TMPOEKTHOM AESATEIBHOCTH C HCIHOJIb30BAHHUEM H3MEPUTEIbHBIX
YCTPOMCTB U JIa0OpaTOPHOro 000PYOBaHUS; peliaTh pacu€THhHIE 3a/1a4u C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHON (PM3MUYECKOW MOJEINIbI0: HA OCHOBAHHMM aHaju3a YCJIOBHS BBIOMPATh
(bu3nYecKue MoJIe, OTBEUAIoIe TPeOOBAHUAM 3a/1au, IPUMEHITH (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTM W TOCTYyJaThl  (U3MYECKUX  TEOpUd  TpU  UCHOJIb30BAaHUU
MaT€MaTUYeCKUX METOJOB pEeUIeHUs 3a7ad, HPOBOAUTh pacy€Tbl Ha OCHOBAaHUU
UMEIOIINXCS TaHHBIX, AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEILICHHUS C
y4€TOM TMOJYYEHHBIX PE3yJIbTaTOB; pEIIaTh KAadeCTBEHHbIE 3a/layd, TpeOyrolue
MPUMEHEHUS 3HAHUHW U3 Pa3HBIX pa3/IeNioB Kypca (GU3UKH, a TAaK)KE WHTETPAIMH 3HAHUNA U3
OPYTUX TPEIMETOB E€CTECTBEHHO-HAYYHOI'O ILIMKJIA: BBICTPAMBATH JIOTUYECKYIO LIEMIOYKY
paccy X JAeHUN ¢ OMOPON Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS;
MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA Ui OOBSICHEHHS OCHOBHBIX MPHUHIIUIIOB PaOOTHI
U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IPOIECCOB;
MPUBOJNTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apyO€KHBIX yUEHBIX-(DH3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHUE TMPOIECCOB OKPYXKAIOIIETO0 MHUpA, B pa3BUTHE TEXHUKH U
TEXHOJIOTHIA; aHAJIM3UPOBATh U OLICHUBATh MOCJEJACTBUA OBITOBOM M MPOM3BOJICTBEHHOU
JESITeIbHOCTH  4YEeJIOBEKa, CBSI3aHHOM C (U3WYECKUMHU MpoLeccamMH, C MO3ULUN

HKOJOTMYECKOU 6630HaCHOCTI/I, HpGIICTaBJ'ICHI/Iﬁ O pallMOHAJIIBHOM IMPHUPOJO0II0JIB30BaHNM, a



TaK)K€ Pa3yMHOM MCIOJIb30BaHUM JIOCTHM)KEHUI HAYKHM M TEXHOJIOTHH ISl ajbHEHIIero
pa3BUTUSL UYEJIOBEUECKOro OOIIECTBA; MPHUMEHSTh pa3jHyHble CIOCOOBI pPabOTHI C
uHpopManuel  PU3NYECKOro  COAEpk aHUs C  HCIOJIb30BAHMEM  COBPEMEHHBIX
MHOOPMAIIMOHHBIX ~ TEXHOJOTMWA,  MHpU  3TOM  HCIOJIb30BaTh  COBPEMEHHBIE
MH(GOPMALMOHHBIE TEXHOJIOTUU Ui MOMCKA, NepepabOoTKU U MpPEebsBICHUS y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(OpPMAIUU, CTPYKTYpUPOBAaHUSL M UHTEPIpPETALMU WH(pOpMaIUy,
MOJIyYEHHOW W3 pPa3IUYHbIX HCTOYHHUKOB, KPUTHUYECKM aHAJU3UPOBATH IOIYYAEMYIO
MH(POPMAIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCS 3HAHUM, TaK U
Ha OCHOBE aHalM3a HWCTOYHHMKA HWH(OpPMALUU; MPOSBIATh OPraHU3ALMOHHBIE U
MO03HABaTEJIbHbIE YMEHHUSI CaMOCTOSITEIbHOTO NMPUOOPETEHHs HOBBIX 3HAHUI B Impoliecce
BBIIMIOJIHEHNUS IPOEKTHBIX U Y4YEOHOMCCIIEOBATENbCKUX padoT; paboTarh B TIpymne ¢
WCIIOJIHEHHEM  pa3JIMYHBIX COLMAIbHBIX pOJIEH, IUIAaHUPOBATh pabOTy TPYMIbI,
PalMOHAIIBHO PAaCHpPEACATh JACSITEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJ€KBATHO
OLICHMBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TPYMNIbl B PEIICHHWE paccMaTpUBaeMOM
npo0JieMbl; MPOSBIATH MOTHUBALMIO K Oyaymied npodeccuoHalbHON AEATEeIbHOCTH IO
CHELMATIBHOCTIM (PU3UKO-TEXHUUECKOIO IPODUIIS.

24. ®epepagbHas padoyass nmporpaMma mno y4eOHOMY mnpeaMery «XHMHUD)
(0a3zoBblii YPOBEHB).

24.3. ®epepanbHas pabodas mporpaMMa IO Y4YeOHOMY MpeaMeTy «XUuMHs»
(Oa3oBbIN ypoBeHb) (mpeameTHas o0snacTh «EcTecTBEHHO-Hay4HbIE MPEIMETHI») (Iajnee
COOTBETCTBEHHO — IPOrpaMma MO XUMHH, XUMUS) BKIIIOYAET IMOSCHUTEIBHYIO 3aIKCKY,
coJiep>kaHre 00y4YeHus, TUTaHUPYyEMbIE pe3yJIbTaThl OCBOEHUS TPOrPAMMBI [0 XUMHUHU.

24 4. IlosicHuTeNbHAS 3aMKMCKa OTpa)KaeT OOIIME LENH W 3aJa4d MU3yYEeHUs] XMUMHH,
XapaKTEPUCTUKY MCUXOJOTUYECKUX MPEANOCHIIOK K €€ U3YyUEHUI0 00Yy4aroIUMUCS, MECTO
B CTPYKType Y4EOHOTO IIaHa, a TaAKXe MOAXO0bl K 0TOOpY coAepxk aHUs, K ONPEIEIICHUIO
IUIAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYpPE TEMATHYECKOIO IJIAHUPOBAHUS.

24.5. Conepxxanue OOydeHHUs paCKpbIBAET COJAEpXKATENbHbIE JIMHUU, KOTOpBIE
npeUaraloTes Juid 0043aTelbHOI0 M3yuYeHHs] B KaXKJIOM KJIAcCe Ha YPOBHE CPEIHEro

o01rero oOpa3oBaHusI.



24.6. [InanupyeMble pe3yJabTaTbl OCBOEHHUS MPOrpaMMbl MO XHMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pEe3yJbTaThl 3a BECh MEpUOj] OOyYEeHHs Ha YpPOBHE
cpeaHero oOiiero oOpa3oBaHMs, a TakXKe NPEAMETHBIE TOCTHXKEHUS O00ydarolerocs
3a KaXIblil roJ OOy4eHUsl.

24.7. IlosicHUTEIbHAS 3AIIHACKA.

24.7.1. TlporpaMma IO XHMHHM Ha YPOBHE CpEAHEro o0miero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TpeOOBaHWI K  pe3yjbTaTaM OCBOCHHS  OCHOBHOW
o0pa3oBaTeIbHON MpOrpaMMbl CpeHEro ol1ero oopasosanus, npeacrapieHHbix B GI'OC
COO, c¢ yuérom KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «XHUMHS» B
oOpa3oBarenbHbIX oOpranu3anusax Poccuiickoit ®eneparuu, peann3yoNuX OCHOBHBIC
oOpa3zoBaTeIbHbIE TPOTPAaMMbl, U OCHOBHBIX IIOJIOKEHHUH (enepaabHOl padoueit
MPOrpaMMbl BOCITUTAHUS.

24.7.2. OcHOBY TOJXO0JIOB K pa3pabOTKe MpOrpaMMbl MO XMUMHH, K OMpPEAEICHUIO
oOmel crparerud OOydYeHHs, BOCHUTAHUS M pa3BUTUS OOYy4YAIOMIMXCA CpeAcTBaMU
yueOHoro mpeamera «Xumusi» naias 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTaBHIIU
koHuentyanbHele mnosoxkeHus OIOC COO o B3auMOOOYCIOBIEHHOCTH —IIEJNEH,
COJIep>KaHMUsl, pe3yJIbTaTOB O0y4YEeHUSI U TPEOOBAaHUMN K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

24.7.3. B cOOTBETCTBUHU C TaHHBIMU MOJOKEHUSIMH IIPOrpaMma 1o XuMuu (0a30BbIN
YPOBEHbB) Ha YPOBHE CPEHETO OOIIETO 00pa30BaHUS:

yCTaHABIMBAeT o00s3aTenbHOC  (MHBAPUMAHTHOE) TMPEIMETHOE  COJepIKaHUeE,
ONpEeNEeAeT KOJUYECTBEHHBIE U KaUYECTBEHHBIE €r0 XapaKTEpPUCTHUKHU HA Ka)XJOM dTarie
M3YUYCHHS TIpeAMeTa, NpPeayCMaTpUBAET NPUHIMUIIBI CTPYKTYPUPOBAHUS COJICPKAHUS
U pacrnpeesieHus ero 1o Kjiaccam, OCHOBHBIM pa3jieiaM U TeMaM Kypca;

NaéT MPUMEPHOE paclpeliesieHue Y4YeOHBIX 4YacoB IO TEMAaTHYECKUM pas3fesam,
PEKOMEHAYET MPUMEPHYIO TMOCJIEAOBATEIBHOCTh M3Y4YEHUS OTACJIBHBIX TEM Kypca
C Y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKU Y4e€OHOTO MpoIliecca,
BO3PACTHBIX 0COOeHHOCTEM oOyydaromuxcs 10—11 kmaccos;

JAa€T METOJMYECKYI0 HWHTEpPIpETAlMI0 LeJied HU3y4deHUs NpeAMeTa Ha YypOBHE
COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEIHETO OOIIEro 00pa3oBaHus, COAEPKATEIbHON

XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa30BaTENbHOU



MporpaMMbl  CpeHero  oO0miero oOpa3oBaHWs  (JIMYHOCTHBIX, METaNPEIMETHBIX,
MPEJMETHBIX), OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH  yYECHHKA
10 OCBOCHHIO cozepxaHusi mnpeamera. [lo BceM Ha3BaHHBIM MO3MUIMSAM B Iporpamme
M0 XUMUU COOJIO/IEHa TIPEEeMCTBEHHOCTh ¢ (emepanbpHON pabodeil mporpammoit
OCHOBHOTr0 o00Imero oOpa3zoBaHus MO XuMuu (s 89 KiaccoB 00pa3oBaTENbHBIX
opraHu3anuii, 0a30BbIil YPOBEHB)

24.7.4. IlporpaMma MO XUMHH SIBIICTCS OPUEHTHPOM [UJISI COCTaBIICHUS pPabOUmX
IpOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOW MOJXOJ K CTPYKTYPHUPOBAHHUIO
U TIOCJEN0BATEIbHOCTH HW3Y4Y€HUs Y4YeOHOro Marepuana, a TakkKe CBOE BUICHUE
OTHOCHUTEJIbHO BO3MOKHOCTH BbIOOpa BapHMaTHBHOM COCTaBISAIOIIEH  COJEp)KaHUs
MpeaMeTa JOTOJHUTENBHO K 0053aTeNIbHON (MHBaPUAHTHOW) YaCTH €r0 COACPKaHUS.

24.7.5. Xumnueckoe oOpa3oBaHHe, MOIyYaeMOE€ BBIMTYCKHHUKAMHU CPEIHEH IIKOJIBI,
ABJISIETCSI HEOTHEMJIEMOM YAaCThI0 HUX 00pa3zoBaHHOCTH. OHO CIYXHUT 3aBEepUIAIONIUM
ATANOM peajii3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH,
NPUCYIIUX HEJIOCTHOW CHUCTEME XMMHUYECKOTO oOpa3oBaHMs. DTH IIEHHOCTH KacaroTcs
MO3HAHUSA 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YeJIOBEKa, a TaKK€ HKOJIOTMYECKM OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3/I0POBbIO U
npuponHoOil cpene. Peanusyercs xumumueckoe o0Opa3oBaHHME OOYyYarOUIMXCS Ha YPOBHE
CpeaHero o011ero 0opa3oBaHusl CPEICTBAMU YUEOHOTO MpeaMeTa « XUMHUS», COJIEpKAHUE
U TIOCTPOCHHE KOTOPOTO OMpeieNieHbl B MpPOrpamMme MO XUMHH C Y4ETOM CHEIUPUKU
HAyKW XUMHH, €€ 3HAUCHHs B TO3HAHUU MPUPOJBI U B MAaTEPUAILHON >KU3HU 00IIeCTBa, a
TaKXXe ¢ Y4ETOM OOIIMX LEJIeH U MPUHLHUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero oomero oopasosanus B Poccutickoit denepamnum.

IIpu QopmupoBanum coaepxaHus MpeaMera «XHUMHS» YUYTEHbl CJEAyIOIIne
MOJIO’KEHUS O Crieu(UKe U 3HAYCHUH HAyKU XUMUU.

XUMHSI KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl polib
B COBPEMEHHOW LMBWIM3ALMU, B CO3/JaHMM HOBOM 0a3bl MaTe€pUalbHOM KYJIbTYPHI.
Ona BHOCHT CBOM BKIaad B (OpMUpOBAHHE pPAIMOHAIBHOTO HAYYHOTO MBIITUICHHS,
B CO3J/IaHHE 1IEJIOCTHOTO MPEACTABICHHS 00 OKpYkKaloleM MHUpE Kak O €IMHCTBE MPUPOJIbI

U 4YeJoBeKa, KoTopoe (popMHUpyeTcs B XMMUU HA OCHOBE TOHUMAaHHMSI BEILIECTBEHHOTO



COCTaBa OKPYXAIOLIEro MHpA, OCO3HAHUS B3aUMOCBS3M MEXIYy CTPOCHHUEM BEIECTB,
UX CBOMCTBaMU M BO3MOKHBIMH 00JIACTAMH PUMEHEHHS.

CoBpeMeHHas XMMHS Kak HayKa CO3MJaTelbHasi, HayKa BBICOKHMX TEXHOJOTUU
HaIlpaBJ€Ha Ha PEIIeHHE I00aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs YEIOBEYECTBA -
CBIPbEBOM, HHEPreTUYECKOW, TMHUIIEBON, JKOJOTMYECKON O€30MacHOCTU U OXPaHbI
310pOBbsi. T€CHO B3aUMOJAEUCTBYSI C JIPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYyJbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIEIIHOTO TpyAa
M JKM3HU KaXKJ0ro 4jieHa OOLIECTBa.

24.7.6. B cooTrBeTcTBUM C OOLIMMHU UEISIMU M NPUHLMIIAMH CPEJHEro OOIIEro
oOpa3zoBanusi cojaepkanue npenmera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHBb
M3Y4YEHUs1) OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HeOOXOTUMYI0 MM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB,
YCHEIIHOTO BKJIIOYEHUS B KU3HBb COLIMYMA, MPOJOJDKEHHS 00pa30BaHUS B Pa3IUUYHBIX
00J1aCTSAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUE.

24.7.7. CocTaBIsIOIMUMHE TpeAMeTa «XUMHS» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» 1 «OO011asd 1 HeopraHu4deckas XUMHs», OCHOBHBIM KOMIIOHEHTOM
COJIep’KaHUsl KOTOPBIX  SBJIAIOTCS OCHOBBI 0a30BOMl HayKu: CHUCTeMa 3HAHUU
0 HEOPTaHUYECKOW XUMHH (C BKIIOUYCHHEM 3HAHUM U3 OOIled XMMHUHU) U OPraHUYeCKOU
xumuu. PopMHUpPOBAaHUE JAHHON CUCTEMBI 3HAHUM IIPU U3YYEHUH IPEIMETa 00eCednBaeT
BO3MOXHOCTh PaCCMOTPEHUSI BCETO MHOT000pa3usi BEUIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUN XUMUHU.

24.7.8. CtpykTypa coaepkanusi KypcoB — «Opranmueckas xumus» u  «OOmas
U HeopraHuyeckas XuMHs» c@opMUpoBaHAa B NpOrpaMMme IO XHUMHUU Ha OCHOBE
CUCTEMHOI0 MOJAXO0Ja K HM3yYEHHIO Y4EeOHOro Marepuana U O00yCIIOBIEHA HCTOPUYECKHU
O0OOCHOBAaHHBIM pa3BUTHEM 3HAHUI Ha ONPEAENEHHBIX TEOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOM XHMHHM BEIlIECTBA pACCMATPUBAIOTCS HA  YPOBHE
KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHWYECKUX COEAUHEHUH, a TaKXKe Ha YPOBHE
CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX MPEACTABICHUN O cTpoeHUU BemlecTB. CBeneHus oo
M3Y4aeMbIX B Kypce€ BEIIECTBaxX JAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOJOB JI0 CIIOMNKHBIX

OMOJIOTUYECKH aKTUBHBIX COeMHEHUN. B Kypce opraHm4eckoil XUMHUH MOTy4YaroT



pasBuTHEe  CPOPMUpPOBAHHBIE Ha ypOBHE OCHOBHOTO  00mero  oOpa3oBaHUs
NepBOHAYANILHBIE MPEJCTABICHUS O XUMUYECKOM CBSI3U, KIACCU(DUKAITMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN peaKIuu.

24.7.9. B npenmere «Xumus» 6a30BOr0 YpOBHSI pacCMaTpHUBACTCS M3YUCHHBIM Ha
YPOBHE OCHOBHOT'O OOWIEro 00pa3oBaHUsl TEOPETUUECKUN Marepuan U (PaKkTOJIOrHYeCKue
CBEJICHUSI O BEUIECTBAaX U XMMHUYECKoW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u
HEOpraHWYeCcKas XUMHUS» OOydYaloIIMMCS MPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh
3HAYEHHUE MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOI0JIOTMYECKUX TTO3UIUH,
rIIy0’ke MOHSATHh UCTOPUUYECKOE M3MEHEHUE (YyHKIIUA 3TOTO 3aKOHA - OT 0000MIaromieit 10
OOBSCHSIONIECH U MPOTHO3UPYIOIIESH.

24.7.10. Enunas cuctema 3HaHHMI O BaXXHEUIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPHUMEHEHHUHM, a TaKXKE O XHMHUYECKHX PpEaKIUsAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MpOTEeKaHWs AomnoJiHgeTcss B Kypcax 10 m 11 kiaccoB anemeHTaMu
COJIEp>KaHMsl, UMEIOIIUMH KYJIbTYPOJIOTUYECKUN M MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3M XMMUH C JIPYTHUMH HAayKaMmH, PacKpbIBAlOT €&
poJib B TO3HABATEIbHOM U TMPAKTHUECKOW JAESITENbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUSI K IMPOIECCY TBOPYECTBA B OOJACTU TEOPUM U MPAKTUYECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKU OCMBICIUBATH
HHOOPMAITUIO U TPUMEHSTH €€ IS MOTIOHEHUS 3HAHUM, PEIICHUS MHTECIIEKTYaTIbHBIX U
AKCIIEPUMEHTAJILHBIX UCCIEeI0OBaTEIbCKUX 3a1a4. Coaepikanue yueOHOro nmpeaMera
«XuMUsH» TaHHOTO YPOBHS U3y4YEHUSI OPUEHTUPOBAHO HA (DOPMUPOBAHUE Y OOYyUAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsi TOHUMaHHMs (PUIOCOPCKUX HUIEH, TaKux Kak:
MaTepUalbHOE €IWHCTBO HEOPTraHWYECKOIO0 M OPraHUYecKOro Mupa, 0OyCIOBIEHHOCTh
CBOMCTB BEILIECTB UX COCTABOM M CTPOCHUEM, IO3HABAEMOCTh MPUPOIHBIX SABICHUN MMyTEM
HKCIIEPUMEHTA U PENICHUS] MPOTUBOPEUUNA MEXIAY HOBBIMH (DaKTaMU M TEOPETHUECKUMU
MPEANOChUIKAMHU, OCO3HAHHUE POJIU XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOIEM, a TaKKe
po0seM cOepekeHHs SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JaHUsI HOBBIX TEXHOJOTUIA U
MaTepuanoB.

247.11. B nmaHe pemeHds 3aJad BOCIMUTAHUA, PA3BUTHUA W COLMAIM3ALNAU



OOyJaroIuXcs MPUHATHIC MPOTPAMMOM 110 XUMHH TTOAXOABI K OTMPEEICHUIO COJICPKaHMS
W TIOCTpOEHUs TMpeAMeTa MpeaycMaTpuBaloT (GoOpMUpOBaHHE Yy  O0O0yYaroluxcs
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIONUX 0Aa30BO€ 3HAUCHUE JJISl PA3JIMUHBIX BUIOB
JESTENBHOCTU: pEIIeHUsT TMpoOJeM, TMOUCKa, aHaimm3a u o0paboTku WH(OpMaIuy,
HEOOXOJAMMBIX JIJIi TPUOOPETEHMs] ONbITa MPAKTUYECKOW U HCCIIEOBATEIbCKON
NEeATEeNIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MMO3HAHUU XUMHUH.

24.7.12. B mpakThKe MpenojaBaHUsi XUMUU KaK HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs Tak M Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHMs, TPHU ONPEICICHUU
COJICPKATENIbHOM  XapaKTepUCTUKHU  IeJIe  HU3ydeHus TMpeaMeTra  HamnpaBiIeHUEM
MEPBOCTENICHHOM 3HAYMMOCTU  TPAJAMIIMOHHO Tpu3HAETCAs (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKu Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM  KYJIbTYpHI.
C MeTOIMYECKO TOUKHU 3pEHHS TAKOW MOJIXO0/ K ONPEICIICHHUIO LIeJIeld U3yYeHUSs MTpeaMeTa
SIBJISIETCS BIIOJIHE OIPaB/IaHHBIM.

24.7.13. T'maBHBIMU LIENISIMU U3Y4YCHHS TpeAMeTa «XHUMHS» Ha YPOBHE CPEAHETO
oOmrero oOpazoBaHusi Ha 6a30BOM YpOBHE SIBJISIIOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMHMUYECKUX 3HAHMI KakK Ba)KHEWILEW COCTaBISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIE IMOHATHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XHMHUHU, OCBOCHHME S3bIKa HAyKHU, YCBOCHHUE H
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUe U pPa3BUTUE MPEJCTABICHUI O HAy4YHBIX METOJIaX I[O3HAHUS
BEIIECTB M XWMHUYECKHX PEaKIUd, HEOOXOMUMBIX JUIsi TNPUOOpETEeHUs yMEHUM
OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMHUECKUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIE,
B MPAKTHYECKOW U OBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JESATEIHHOCTH, CBSA3aHHBIX C HAOIIOJCHUEM W
OOBSICHEHHEM XHMHUYECKOTO0 HKCIEPUMEHTa, COOIIOJICHUEM TpaBwil  0€30MacHOro
oOpallieHHsI ¢ BEICCTBAMM.

24.7.14. ConepxaTtenpbHas XapaKTEpUCTHKA LENed W 3aJad U3y4YeHHs MpeIMETa B

nmporpamMme 1m0 XMMHM YTOUYHCHA M CKOPPCKTUPOBaHA B COOTBCTCTBHMU C HOBBLIMHU



MPUOPUTETAMU B CHUCTEME cpefaHero oOmiero odOpaszoBaHus. CerojgHs B NpenojaBaHUU
XUMUU B OOJbIIeH CTeneHu OTHAETCS NPEANOYTCHHE MPAKTUYECKON KOMITOHEHTE
comepkaHusi ~ OOydYeHHs,  OPHCHTHPOBAHHOW  Ha  TOATOTOBKY  BBINTYCKHUKA
OIOIE00pa30BaTEeIbHOM  OpraHM3alliM, BIJIAJICIONIETO HE HAOOpOM  3HAaHHWHA, a
(GyHKIHMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMU aKTUBHOTO TIOJTy4YECHHUSI
3HAHWW U TPUMEHEHUS UX B PEaTbHOM KU3HU JIJISl PEIICHUS MMPAKTUYECKHUX 3a/1a4.

24.7.15.B »3TOo#l CBSI3U NpU H3YYEHUU TMpeaMera «XUMUs» JTOMUHHUPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKUE LU U 33]]a4H, KaK:

aganTamys OOydYaloImUXCsd K YCIOBUSAM JHUHAMHUYHO Pa3BUBAIOIICTOCS MHDA,
dbopMHpOBaHUE HMHTEIJICKTyaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMUIO,
COTPYJHHYECTBY, CaMOCTOSITEIIPHOMY IPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIICCTBAMHU U X IPUMEHEHUEM;

dbopMupoBaHrEe y O0YYaIOIIUXCS KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
MMEIOINX YHUBEPCATbLHOEC 3HAYCHHE /IS PA3TMYHBIX BUIOB JEATCILHOCTH: PEIICHUS
mpo0JseM, TONCKa, aHaau3a 1 00paboTKu nHMOpPMAITUU, HEOOXOAUMBIX TSI TPUOOPETCHUS
OMbITAa JEATEIBHOCTH, KOTOpas 3aHMMaeT Ba)XXHOE€ MECTO B T[IO3HAHUHM XHMHH,
a TaKXKe IS OIECHKH C TO3WIMH JKOJOTHYECKOW OE30MacHOCTH XapakTepa BIIHSHUS
BEIIECTB U XUMHUYECKHUX MTPOIIECCOB Ha OPTraHU3M YE€JIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE IIO3HABATCIIBHBIX HWHTEPECOB, HWHTEUICKTYaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW OO0ydYaroImMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TPHOOPETaTh HOBBIE
3HaHHUS 1O XHMHHM B COOTBETCTBUM C >KM3HEHHBIMH TMOTPEOHOCTAMH, HUCIOJIb30BATh
COBpeMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS IOMCKA W aHa/In3a YYeOHON M HAay4HO-
MOMYJIIPHON MH(POPMAIIUA XUMUYECKOTO COICPKAHUS;

dbopMHUpOBaHWE M Pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATUBHOTO M JIOTHYECKOTO
MBINUICHUS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, TMPU IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUUYECKOIO
DKCIIEPUMCHTA;

BOCITUTAHUE Y O0ydJaroMMXcsa yOSKIEHHOCTH B TYMaHUCTUYECKOW HAIIPABICHHOCTH
XUMUHU, €€ BaXHOM pOMM B peHleHuH TII00aNbHBIX MPOOJIeM PAIMOHATBLHOTO

IIPUPOIOIIOIB30BAHUS, MONOJIHEHUS SHEPTETUUECKUX PECYPCOB M COXPAHEHUS



PUPOTHOTO PAaBHOBECHS], OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOLICHHS K MPHUPOJIE
U CBOEMY 37I0POBBIO, a TAK)Ke MPUOOPETEHUS OMbITA UCTIOIb30BAHUS TTOJYYCHHBIX 3HAHUHN
JUISE TPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYyaIlUusAX, CBS3aHHBIX C XUMHYCCKHUMHU
SIBIICHUSIMH.

24.7.16. llenn u 3amayu u3ydyeHUs] mOpeameTa «XUMUS» MOJYUYWIA MOIPOOHYIO
METOIMYECKYI0 HHTepnperanuio B pasnene «[lmanupyembie pe3yabTaTel OCBOCHUS
MporpaMMBbl 10 XUMHUW», Ojarojapsi yemy oOecreueHO 4Y€TKOe MPEICTaBICHHE O TOM,
KaKue 3HaHWUS U YMEHUS UMEIOT MPSMOE OTHOIICHUE K peaTi3aliiil KOHKPETHOM IIETIH.

24.7.17. B y4eOHOM IUIaHE CpEIHEro OoOIero oOpa3OBaHHS MPEAMET «XHUMH
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayuyHBIE
MIPEMETHD).

OO1mee 9ncI0 9acoB, PEKOMEHIOBAHHBIX Ul M3y4YeHHsS XuMuU - 68 gacos: B 10
kiacce — 34 yaca (1 gac B Hegento), B 11 kimacce - 34 gaca (1 gac B Hezerro).

24.8. Conepxanue oOyuenus B 10 knacce.

24.8.1. Opranuyeckas XuMHUsI.

24.8.1.1. TeopeTnyeckrie OCHOBBI OPTaHUYECKON XUMUMU.

[Ipeamer oprannyeckod XuMHH: €€ BO3HUKHOBEHHME, pPa3BUTHE U 3HAUYCHUE
B TIOJIYyYCHHMM HOBBIX BCIIECTB W MaTEpHAIOB. TeOpus CTPOEHUS OpPraHUYCCKUX
coequHennit A.M. bytiepoBa, e€ ocHOBHble moJoxkeHUs. CTpyKTypHBIE (DOpPMYIIBI
OpraHMYecKuX BemiecTB. ['oMonorusi, uzomepus. XUMHUYECKasl CBSI3b B OPraHUYECKUX
COCIMHCHUSX — OJMHAPHBIC U KPATHBIC CBSI3U.

[IpeacraBnenre o KiaccupuUKalMM OpraHMYECKUX BellecTB. HomeHknaTypa
OpPTraHUYECKUX COCAUHEHUHN (CHCTeMaTHYecKas) W TPUBUAILHBIC HAa3BaHUS BAKHEUIIINX
MPEICTaBUTENICH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE  METOJbl HW3YYCHHUS BEIIECTB W WX TPEBpalICHUM:
O3HAKOMJICHHE C OO0pa3llaMd OPraHWYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHMYEeCKHMX BEIIECTB, HaOMIOJeHHE U  OINHUCaHUE
JIEMOHCTPAIIMOHHBIX OTBITOB IO MPEBPAIICHUIO OPTAHNYECKUX BEIIECTB MPU HArPEBaHUU
(naBnenue, oOyriIMBaHUE W TOPEHHUE).

24.8.1.2. YrneBomopoasl.



AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUUECKHMN PsAa. MeTaH u 3TaH — npocTerme
MPEICTaBUTENIN alIKaHOB: (DU3UYECKME U XHMMUYECKHE CBOMCTBA (peakluyd 3aMerieHUus
Y TOPEHMUSI ), HAXO0XKJCHUE B PUPOJIC, MOTYYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHU psiA. OTWIEH W MPONUICH —
MPOCTEUIINE TPECTABUTEIN aJKEHOB: (M3MYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUSA, THUApPATAIIMU, OKHUCJICHUS W TOJUMEPHU3AINN),
MOJIyYE€HHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 wu MetwiOyTtagueH-1,3: cTpoeHHe, BaKHEUIIHE
XUMUYECKUE CBOMCTBA (peakuusi nojuMmepuszanun). [loaydeHrne CHHTETUUECKOTO KayuyKa
U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHU psiA. AIETUIEH —
MPOCTECUINNN TIPEACTABUTENh AJKHHOB: COCTaB, CTPOCHUE, (U3MYECKHUE M XHUMHYCCKUE
CBOMCTBA (peakuuu TUIPUPOBAHUS, TaJJOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TTOJTyUCHHUE
Y IPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHue, pu3ndeckue U XUMUYECKHUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOITYYEHUE M NPUMEHEHHE. TOKCUYHOCTH apEeHOB.
['eneTnueckas CBSI3b MEXKy YIJIEBOAOPOAAMU, TPUHAJICKAIIIMMU K PA3JIMUYHBIM KJIaccaMm.

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOAOB. [IpuponHbIii ra3 U MOMYTHBIE HEPTSIHBIC
ra3pl. HedTh u e€ npoucxoxaenue. CnocoOsl nepepaboTku HEPTHU: MEPEroHKa, KPEKUHT
(TepMuueckuii, KaTaIMTUYECKWi), mwmponu3. lIpogykTel  mepepaboTkum  HEPTH,
UX TMPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObiTy. KaMmeHHBII yroap © MPOIYKThI
€ro nepepadoTKHu.

OKCIEpUMEHTAIbHBIE ~ METOJIbl  M3Y4YEHUsI BEIIECTB M UX PEBpaALICHUN:
O3HAaKOMJIEHHE ¢ o0pasllamMu IUIaCTMacc, KaydyyKOB U pe3uHbl, Koyuiekiuu «HedTby
U «Yroiby, MOICIUPOBAHUE MOJIEKYJ] VYIJIEBOJOPOJOB U TaJOT€HONPOU3BOIHBIX,
IPOBEJICHNUE MTPAKTUYECKON pabOThI: MOTYUYEHUE ITUIICHA U U3YUYEHHE €T0 CBOMCTB.

Pacuérurle 3amaun.

Beruuciennsi mo ypaBHEHUI0O XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIEeCTBA WJIM MPOAYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY

OQHOI'0 U3 UCXOJHBIX BCIICCTB WUJIHU ITPOJYKTOB peaKHI/II/I).



24.8.1.3. Kucnopoacoaepkamme OpraHn4ecKue COe IMHECHUS.

[IpenenbHple OMHOATOMHBIE CHUPTHI. METaHOI W 3TAHOJN: CTPOCHHE, (PU3UUYECKHE
U XMMHYECKHE CBOMCTBA (peakiMU C aKTUBHBIMU METaJlaMH, TaJIOr€HOBOJOPOAAMH,
ropeHue), npuMeHeHue. BogopoaHsle CBS3M MEXAYy MOJEKyldamMu crnupToB. JlelicTBue
METAHOJIa U ATAHOJIa HAa OPraHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHL. DTUJIEHIJMKOIbL M TIHILEPUH: CTpOeHue, (puznyeckue
U XUMUYECKUE CBOMCTBa (B3aMMOJICHCTBUE CO IIEIIOYHBIMU METajylaMHu, KauyeCTBEHHas
peakiMsi Ha MHOTOaTOMHbIE cHpThI). JleiicTBue Ha opraHu3M uenoBeka. [IpumeHenue
IIMLEPUHA U STHIICHTJIMKOJIA.

®deHoM: CTPOCHUE MOJEKYJIbI, (PU3NYECKUE U XUMHUYECKUE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue deHona.

Anbaeruspl. dopManbaeru, aneTanbAeTu/I; CTPOCHHUE, duznueckue
U XUMHYECKHE CBOMCTBAa (pEaKkIMU OKHUCIEHUSI U BOCCTAHOBJIEHHUS, KaYECTBEHHBIC
peakiyu), NoJy4eHHe U MPUMEHEHUE.

OOHOOCHOBHBIE MpeaeibHbIe KAapOOHOBBIE KHUCIOTHL.. MypaBbHHAasT M YKCyCHas
KHCJIOTHI: CTPOCHHE, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kjacca
KHCJIOT, peaklus dTepU(PUKALNK), TOTydeHHEe U npuMeHenne. CTeapuHoBas U OJeMHOBas
KHCIIOTBI KaK MPEACTABUTEM BBICIIMX KapOOHOBBIX KHUCIOT. MblIa KaKk COJM BBICIIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBHE.

CnoxHble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIU3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckast poib JKUPOB.

VYrieBonpl: cocTaB, KilacCHU(pUKALMS YTrIeBOAOB (MOHO-, M- U TOJMCAXapHJIbI).
['moko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOSHUS MOJIEKYJIbI, (hU3HUecKue
M XMMHUYECKHE CBoMcTBa (B3aumojencTtBue ¢ ruapokcuaom wmeau(ll), oxucienue
aMMHAYHBIM PpacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OpOXKEHUE TITIOKO3bI),
HaxXOXJI€HUE B MPUPOJE, MpUMEHeHue, Ouonornyeckas posib. DotocuuTe3. DpykKTO3a
KaK M30MEDP TITIOKO3BI.

Kpaxman m nemmono3a kak npupoansle mnoiauMepbl. CrpoeHue Kpaxmana
U 1EeJUTI01036I. DU3NYECKHe U XUMUYECKHUE CBOMCTBA KpaxMana (THApPOJIN3, KaueCTBEeHHAs

peaKIus ¢ UOJ0M).



DKCIepUMEHTaIbHbIE METObl U3YUYEHHUSI BEIIECTB U UX MPEBPAILCHUI: IPOBEJICHHUE,
HaOJIIOZICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KaY€CTBEHHbIE
peakIuu OJHOATOMHBIX CIUPTOB (OKHUCIeHUE 3TaHoia okcuioM Meau(1l)), MHOroaToMHBIX
CIUPTOB (B3aUMOJIEHCTBUE MHIeprHa ¢ rusipokcuioM meau(ll)), anpaeruaos (OKuciaeHue
aMMHaYHBIM pacTBOpoM okcupa cepedpa(l) u rumpoxcumom memau(ll), BzammonecTBue
KpaxMaljia ¢ MOJIOM), MIPOBEJCHNUE MPAKTUYECKOM pabOThl: CBOMCTBA PAacTBOpPA YKCYCHOM
KHUCJIOTHI.

Pacuétnrble 3amaun.

Brruncnennss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIIECTBA WUJIU MPOAYKTA PEAKIIMU 0 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUN).

24.8.1.4. AzoTcoaep Kalle OpraHnueCKue COeIMHEHNUS.

AMHWHOKUCIIOTBI Kak aM(pOTEepHbIE OpraHUYecKue coeauHeHus. DOusndeckue
Y XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TiuinHa). bruoiornyeckoe 3HaueHue
aMUHOKUCIIOT. [lenTuabl.

benku kak npupoHbie BEICOKOMOJEKYIISIpHBbIE coeqnHeHus. [lepBuunas, BTopuuHast
U TPETUYHAS CTPYKTYypa OeIKOB. XUMHUECKHE CBOMCTBA OCITKOB: THIPOJIN3, ICHATYpaIlus,
KaueCTBEHHbIC PEAKIIMU Ha OCIKH.

DKCIepUMEHTaIbHBIE METOIbI U3YUEHHUS BEIIECTB U UX IIPEBpAIleHU: HAOII0IeHNE
U OIKHCAaHUE JIEMOHCTPAIIMOHHBIX OMbBITOB: JEHATypalus O€JKOB NpU HarpeBaHHH,
[[BETHBIE PEAKIIUU OEIIKOB.

24.8.1.5. BICOKOMOJIEKYJISIPHBIE COETUHEHHS.

OCHOBHBIE TMOHSTUS XHUMHHU BBICOKOMOJIEKYJIIPHBIX COEJAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALINK, CPEAHSS MOJICKYJISIpHAs Macca.
OCHOBHbBIE METOJIbl CHHTE3a BBICOKOMOJIEKYISIPHBIX COEJUHEHHI — MOJIUMepu3aius
Y TIOJIMKOHICHCAITHA.

OKCIepUMEHTAIbHBIE ~ METOJIbI  M3Y4YEHHUs BEIIECTB M UX IPEBpaICHUN:
O3HAKOMJIEHME C O00pa3liaMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJacTMAcC,
Kay4yKOB.

24.8.1.6. MexnpeamMeTHbIE CBSI3H.



Peaqmszanpst MeXNpeaIMETHBIX CBA3€M IPU  HU3YYEHUM OPTraHUYECKOM XHWMHUH
B 10 kiacce ocCymIeCTBISETCS Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W TOHITUH, SIBISIOMIMXCS CHUCTEMHBIMU JJii OTHEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIC MOHATHS: SIBJICHUE, HAYYHBIN (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaU3, CHUHTE3, KIACCHU(PUKALMS, MEPUOJAHUYHOCTh, HAOIIOJIEHHUE, U3MEPEHHUE,
DKCIIEPUMEHT, MOJIEJTMPOBAHHUE.

®u3uka: Marepus, dHEPTHs, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTHUYECKUN
YPOBEHb, BEIIECTBO, TE€JI0, O0BEM, arperaTHoe COCTOSIHME BEUIECTBa, (HHU3MUECKUE
BEJIMYUHBI U €AUHULIBI UX U3MEPEHHUSI.

buonorus: kierka, opranu3M, Ouochepa, O0OMEH BEIIECTB B OpraHU3ME,
dboTocunTe3, OMOTOTUYECKU aKTUBHBIC BellecTBa (OCNKH, YTIeBObL, )KUPHI, (HEPMEHTHI).

['eorpadusi: mMuHEpasbl, TOpPHBIE TOPOABI, TIOJE3HBIE HCKOMAEeMble, TOIUIMBO,
pecypchl.

TexHonorus: NMUIIEBbIE MPOAYKTBI, OCHOBBI PAallMOHAIBHOIO MHUTAHMS, MOIOIINE
CPEACTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE IpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH.

24.9. Conepxxanue ooyuenus B 11 kiacce.

24.9.1. O0mmas 1 HeopraHu4yeckasi XUMHUsl.

24.9.1.1. TeopeTnueckue OCHOBBI XUMUU.

XUMHUECKUI 31eMeHT. AToM. Sapo aroma, HM30TONBI. DJIEKTPOHHAs 00OJIOYKA.
DHepreTUueckue YpPOBHHU, IOAYpPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH pacnpeaeieHus] SJEKTPOHOB M0 OpOUTAIAM B aToMax 3JEMEHTOB MEPBBIX
YeThIPEX MEepUOoI0B. DIEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[leprnonnueckunn 3akoH U llepuomnueckas cucTemMa XUMHYECKHMX  DJIEMEHTOB
.. Menneneea. CBa3b MEpUOIMYECKOrO 3akoHa U llepmogmyeckoil CUCTEMBI
xumudeckux sneMmeHtoB [[.MI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHUYECKMX DJJEMEHTOB M  00pa3yembIxX
UMU NPOCTHIX U CIOKHBIX BELIECTB MO I'pynnaM U NepuojiaM. 3HauyeHUue NepuoguuecKoro

3aKOHA B Pa3BUTUU HAYKH.



Crpoenue BelecTBa. XUMHUYECKAs! CBSI3b. BUAbl XUMUYECKON CBSA3U (KOBaJEHTHAS
HEeMoJISIpHAass W TOJspHasi, WOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM XUMHUYECKOW CBsA3UM (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN). BomopoaHas
CBsA3b. BaJIeHTHOCTH. DNEKTPOOTpHULATENBHOCTh. CTeneHb OKHUCIEeHHs. VOHBI: KaTHOHBI
Y QaHUOHBI.

BemecTtBa MOJEKYJISIpPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA
cocTaBa BEUIECTBA. TUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILLECTB
OT THIA KPUCTAUIMYECKON PEIIETKHU.

[TonaTne o gucnepcHbIX cucteMax. ICTUHHBIE U KOJUTOMIHBIE pacTBOPBL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coeanHeHuil. HomeHkIaTypa HeOpraHMYeCcKuX
BellecTB. [ eHeTnueckas CBA3b HEOPTaHUYECKUX BEIIECTB, IPUHAIICKAIINX K PAa3IMYHBIM
KJIaccam.

Xumnueckas peakius. Knaccupukauss XUMHUUECKUX pPEaklMii B HEOPTaHMYECKOU
U OPraHWYeCKOM XHMMHH. 3aKOH COXPAHEHHS MacChl BEUIECTB, 3aKOH COXPaHEHUS
Y NIPEBPALICHUS YJHEPIUU [IPU XUMUYECKUX PEaKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iaudHbIX (QakTopoB. OOpaTuMbIe
peakiuu. Xumudeckoe paBHoBecHe. DakTophl, BIMAIOIIKME HA COCTOSHHUE XMMHUYECKOIO
paBHoBecus. [Ipunnun Jle [lartenbe.

OnexTponutuyeckas auccouuanus. CuipHble W cimalbie daekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTpaJIbHAs, EI0YHAs.

OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE ~ METOJbl M3Y4YEHHsS BEIIECTB M HMX IPEBPALICHUIA:
nemoHcTtpauus  Tabmun  «llepuoguueckas ~— cucteMa  XUMHYECKHMX  3JIEMEHTOB
J.W. MenneneeBa», u3yueHHWE MOJENEH KPUCTAUIMUECKUX PEmETOK, HaOII0eHUE
U ONHCaHWE JAEMOHCTPAIMOHHBIX W JaOOpaTOPHBIX OMNBITOB (Pa3joKEHHE TEPOKCUIA
BOJOPOJa B NPUCYTCTBUU KATAIM3aTOPA, OMNPEACIICHUE CpEIbl PacTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAJIBHOTO HWHAMKATOpa, peaklud HOHHOro OOMEHa), MpOBEACHUE
MpaKTUYECKOM paboThl «BiusHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH

peaKIum.



Pacuérnsie 3anaun.

Pacu€rel 10 ypaBHEHMSIM XUMHUUYECKUX PEAKLMM, B TOM YHUCIE TEPMOXUMHUYECKHE
pacy€Thl, pacyETHI ¢ UCIOJIB30BAHUEM IIOHITHUS «MACCOBASI 10JISI BEILIECTBAY.

24.9.1.2. Paznen 2. Heopranuueckasi Xumusl.

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuoanueckoi cucTteMe XMMHYECKUX
anemeHTtoB JI.JMI. MenneneeBa u 0COOEHHOCTH CTpoeHHsI aToMOB. dDu3nmveckue CBOICTBA
HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMepe Kuciaopona, cephl, ¢ocdopa
U yTJIepoa).

XUMHUYECKHE CBOMCTBA BaXXHEWIIMX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriepoga U KpeMHHS) U MX COEIMHEHUH (OKCHJIOB, KUCIOPOJCOIEPKALINX
KHCJIOT, BOJOPOJAHBIX COEIMHEHU ).

[IprMeHeHne Ba)XHENIIMX HEMETAJUIOB U UX COCTMHEHU.

Meramnel. Ilonoxenne wMetrammoB B Ilepuoanueckoil cucTeMe XUMHUYECKUX
anemenToB [[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 00OJI0UYEK aTOMOB
MetayioB.  OOmue  ¢usnyeckue  cBodictBa  MeTauioB.  CrjiaBel  METaJlJIOB.
DIIEKTPOXMMHUYECKUN P HAITPSIYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXXKHEUIIMX METAUIOB (HATpPUM, KaJlUM, KaJdblMi, MarHuu,
QTIOMUHMN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COETUHEHUH.

O6mue cnocoObl TmonydeHUs: MeTaioB. [lpuMeHneHue wmeTamioB B OBITY
Y TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJbl MU3yYEHMsI BELIECTB M MX NPEBPALICHUN: M3yYCHHE
KOJUIEKIMHU «MeTaibl U CIjiaBb», 00pa3loB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4, HaONIOIEHWE U ONHCaHWE JEMOHCTPALMOHHBIX M JIaDOpAaTOPHBIX OIBITOB
(B3auMOJEHCTBUE THAPOKCHUJA AJTIOMUHUS C PAcTBOpPAMHM KHUCJIOT U  HIEJoYeid,
KAueCTBEHHbBIE PEAKIIMU HA KATUOHBI METAJIOB).

Pacuérurle 3amaqn.

PacuéTel Macchl BemiecTBa WM 00bEMA Tra3oB IO H3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, PACUETHI
Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CJIM OJHO W3 BEILECTB

MMEET MPUMECH.



24.9.1.3. Xumus U KU3Hb.

Ponp xmmum B oOecledYeHHMH SKOJOTHYSCKOM, HHEPreTHYECKOM |  IHIIEBOM
0€301acCHOCTH, Pa3BUTUU MEIULIMHBL. [IOHATHE O HAy4YHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUH.

[IpencraBieruss 00 OOMMX HAYYHBIX MPUHIMIAX ITPOMBIIIJIEHHOTO IOJIYYEHUS
BaKHEHUIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAIIOB: BAXKHEWIIIME CTPOUTEIBHBIC MaTEpHUabl,
KOHCTPYKIIMOHHBIE MAaTEPHUAJIbl, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUAJIbI JIJISI SJIEKTPOHUKH,
HaHOMAaTepPUAJIbl, OPraHUYECKUE U MUHEPATIbHBIE YI00pPEHUS.

XuMHusi W 3JI0pOBbE 4YEJIOBEKA: TMpaBWia HCHOJB30BAHUS  JIEKAPCTBEHHBIX
mpenapaToB, IpaBWiia 0€30MacHOTO HCIOJb30BaHMUS IpenapaToB OBITOBOM XUMHUU
B OBCEHEBHOM >KU3HU.

24.9.1.4. MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MeXNpeaIMETHBIX CBSI3€M NMpPU W3YYEHUU OOLIEd U HEOPraHUYeCKOu
xuMuu B 11 Kjacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHME KaK OOIIMX eCTeCTBEHHO-
HAy4YHbIX TOHSTUM, TaK W TIOHATUH, SBIAIOLIIUXCS CHUCTEMHBIMU JIJIS OTEJIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: HAyYHBIA (PakT, TUIIOTE3a, 3aKOH, TEOPHUsI,
aHajau3, CHUHTE3, Kiaccupukanus, MNEePUOJIUYHOCTb, HAONIOJEHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPECHUE, SIBJIICHUE.

®dusuKa: MaTepusi, DHEpPrus, macca, aToM, dSJECKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTHBHOCTH, MOJICKYJIa, YHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHHME BeIeCTBa, (M3MYECKHE BEIWYUHBI W CIWHMIIBI MUX H3MEpPEHHS,
CKOpOCTb.

buomorus: kiaeTka, opraHu3M, 3KOCHCTeMa, Onocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: muHepanbl, TOpHbIE MOPOABI, IOJIE3HBIE MCKOMAaeMble, TOIUIUBO,
pPECYpPCHL.

TexHonmorusi: XUMHUYECKAs MPOMBIILICHHOCTh, METAITYPIrusi, MPOU3BOJICTBO

CTPOUTCIIbHBIX MAaTCPUAIIOB, CEIIbCKOXO03SMCTBECHHOC IMPOU3BOACTBO, ITMIICBAA



MPOMBIILICHHOCTb, (dbapMaiieBTHUYECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO
KOCMETUYECKMX  IpPEnapaTtoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX MaTepuasos,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.

24.10.  IInanupyemble pe3yJibTaTbl OCBOEHHUS MPOTPaMMbl N0 XMMHHU HAa YPOBHE
cpeaHero ooiiero oopa3oBaHuUsl.

24.10.1. ®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOyJaromMMHUCSl ~ MPOTpaMM  CpeaHero  o0mero  oOpa3oBaHUs  (JIMYHOCTHBIM,
METanpeIMETHBIM U TMpeaMeTHbIM). HaydHo-meTronnueckold OCHOBOW i pa3pabOTKH
IJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS TMpOrpaMM cCpeaHero oo6miero oOpa3oBaHUs
SABJISIETCA CUCTEMHO-/IESITEIbHOCTHBIN OAXO0/.

24.10.2. B COOTBETCTBUH C CUCTEMHO-AECATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TMpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEeTo
0o0pa30BaHuUs BBIJICICHBI CISAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYAIOMIMMHUCS POCCUUCKOM TpaKJAHCKOM  HMACHTHUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/IEIECHUIO;

HaJIM4Kie MOTUBALIUU K 00YUYEHUIO;

LIEJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHHN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW W MCTOPUUYECKHUX TPAAUIINKA 0a30BOM HAYKH XHUMUMU;

FOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATENIbHOCTH 1IEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMU, MPUCYIIUMU LIEJIOCTHOU CHUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJU4YUe MPABOCO3HAHUS HKOJOTUUYECKON KYJbTYpPhl U CIIOCOOHOCTU CTaBUTh LIEIHU
Y CTPOUTH )KU3HEHHBIC TIAHBI.

24.10.3. JIMYHOCTHBIE PE3YJIHTATHI OCBOCHMUS npeaMeTa «XUAMUD)
JOCTUTAIOTCSIB ~ €IMHCTBE  Y4yeOHOW M BOCHUTATENbHOW  JICSITEIBHOCTH B
COOTBETCTBHUMC T'yMaHUCTUYECKUMH, COLUUOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMU W HJeajaMUd POCCHUICKOr0 Tpa)XJaHCKOrO OOIIeCTBa, TMPUHATHIMH B
oOIIeCTBE HOpPMAaMU MW TPaBWIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH  IpOIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSU HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yYarOIIUXCA.

24.10.4. JIM4HOCTHBIE pE3yIbTATHI OCBOCHMUS npeaMeTa «XHAMUD)
OTPAXKAIOT



C()OPMHPOBAHHOCTh  OMNbITA  IO3HABATEIBHOM M  MPAKTHYECKOW  JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 0011I€CTBE LIEHHOCTEN, B TOM YUCIIE B YACTH:

1) rpax1aHCcKOro BOCIIMTAHUS:

OCO3HaHUsl O00yYarolmMMHCS CBOUX KOHCTHUTYLUHMOHHBIX IpaB U OO0s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPaBONOPAKY;

NPEACTABICHUS O COLMAIbHBIX HOPMaxX M MPaBHJIAX MEXKIMYHOCTHBIX OTHOILLIECHUMN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEATEIBHOCTH MPHU CO3JaHUM Y4EOHBIX
NPOEKTOB, PEIICHUWU YYEeOHBIX W TO3HABATEIBHBIX 3a]a4, BBINOJHEHUU XUMHUYECKHX
HKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTbI
APYTUX MPU aHAJIU3€E PA3NIUYHBIX BUIOB yUeOHOU AESITEbHOCTH;

2) MaTpuOTUYECKOrO BOCTIUTAHMUSL:

[EHHOCTHOT'O OTHOIICHHS K UCTOPUUYECKOMY U HAYYHOMY HACJEAMI0 OT€UECTBEHHOM
XUMHH;

yBaXEHHUA K IIpollecCy TBOpUECTBa B 00JacTM TEOPUUM M MPAKTUYECKOIO
MPUMEHEHUsI XUMHUHU, OCO3HAHMS TOrO, YTO JOCTH)KEHHS HAYKH €CThb pe3yJbTaT
JUIATENbHBIX HAOMNIOEHUN, KPOIOTIMBBIX SKCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOIO
TpyJla y4€HBIX U IPAKTUKOB;

MHTEpPECAa M IO3HABATEJIbHBIX MOTHMBOB B MOJIYYEHHMH U MOCIEIYIOLIEM aHaJIU3€
uH(GOpMaIUU O NEPEJOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TEUeCTBEHHON XUMUH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OLIEHMBAaTh CHUTYAallMH, CBSI3AHHBIE C XWMHUYECKHUMH SIBICHUSIMH,
U INPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJAEHUE U MOCTYIKHA CBOMX TOBApHUIIEH ¢ MO3ULIUN
HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE NOCIIEICTBUNA 3TUX ITOCTYIKOB;

4) popMupoBaHus KyIbTYphl 310POBBS:

IIOHMMAaHHA HeHHOCTeﬁ 3A0pOBOIO0 U 0e301macHoOro o6pa3a KHN3HHU, HeO6XOI[HMOCTI/I



OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBBIO;
coOJIIOZICHUST TIPaBWJI 0€30MacHOro oOpalleHusl ¢ BElIeCTBaMHU B OBITY,
NOBCEIHEBHOM )KU3HU U B TPYAOBOM IESITENBHOCTH;

NOHMMaHUSl LEHHOCTU MpPaBWJI MHAMBUAYAIBHOIO M KOJJIEKTUBHOTO O€30I11aCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HaHMUSl MOCHEACTBUM M HENPUATHUS BPEIHBIX NPHUBBIUEK (yHOTpeOJeHus
aJIKOr0Jisl, HAPKOTUKOB, KYpEHUS);

5) TpyAOBOTO BOCITUTAHUS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATENbCKON IEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX NEATEIHHOCTH;

YCTaHOBKHM Ha aKTMBHOE Y4YacTHE B PEIIEHUU MPAKTUYECKUX 33]1a4 COLUATIbHON
HaIIPaBJICHHOCTH (B paMKax CBOEr0 KJIacca, IIKOJbI);

MHTEpeca K MPAKTUUYECKOMY HM3Y4YEeHHIO Mpodeccuil pa3auyHOro pojia,B TOM
YUCJIE HA OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHUW 110 XUMUU;

YBAKEHHUS K TPYAY, JIOJIAM TPpyJa U pe3yiabTaTaM TPYAOBOU I€SITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYaJbHOW TPAaEeKTOpPUHU 0Opa3oBaHUS,
Oyayuieil mpodeccun M peanu3anid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4&TOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, MHTEPECOB U MOTPeOHOCTEN 00IIECTBA;

6) 9KOJIOTHYECKOTO BOCIIMTAHUS:

AKOJOTMYECKH IIeJecCO00pa3HOro OTHOLIEHHUS K TMpPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS JKU3HU Ha 3eMJIE;

NOHUMAaHUSl TJIOOAIBHOTO  XapakTepa HSKOJIOTMYECKMX MpoOjieM, BIUSHUA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM Cpe.ibl;

OCO3HaHUSl HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTH)KEHHA XUMUU JUIsl pELUEHUs
BOITPOCOB PallMOHAIIBHOTO IPUPOIOTIOJIb30BAHMS;

AKTUBHOI'O HENPUITUSA ACHUCTBUM, NMPUHOCIIIMX BpEI OKPYKAIOWIEW MNPUPOIHOU
cpelne, YMEHHMsS NPOrHO3UPOBATh HEOJArONMpUSITHBIE HSKOJIOIMUYECKHE IOCIEICTBUS
OpearnpuHUMAaeMbIX JIEUCTBUM U MTPEAOTBpaALIaTh UX;

HaJIM4YUS Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHHS, 3KOJIOTHUYECKOU KYJIbTYpPbI, OIIBITA

ACATCIIBHOCTU AKOJIOTUYECKOM HAIIPaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATLCA



UMH B TIO3HABATEIbHON, KOMMYHUKATHBHOW ¥ COIMAIBHON MPAKTUKE, CIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSATH UACOJOTHH XeMO(poOuH;

7) LIEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHUS CHeU(UKA XUMUU KaK HAyKW, OCO3HAHUS €€ poju B (OpPMUPOBAHUU
pallMOHAJIBHOTO  HAYYHOTO  MBINUIEHUS, CO3JAHUM  LEJOCTHOrO  NIPEACTaBIICHUS
00 OKpy’KarollleM MUpE KaK O €IMHCTBE MPHUPOJbl M YeJIOBEKa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEelIeHUU MPoOJIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJII COBPEMEHHOW IMBWJIM3AIIUU:
B €€ T'yMaHUCTHYECKON HANpaBICHHOCTH W BAXKHOM POJM B CO3/IaHUM HOBOM 0a3bl
MaTepUabHOW KYJIBTYpPbI, PEHICHUU TIOOATBHBIX MPOOJIEM YCTOMYHMBOTO pPa3BUTHS
YeJIOBEUECTBA — ChIPHEBOM, YHEPreTUYECKOM, MUIIEBOM M IKOJOTHUYECKONW 0e30MacHOCTH,
B Pa3BUTUU MEIUIIUHBI, OOECIEUCHUH YCIOBUNU YCHEHNIHOTO TpPyJa M SKOJOTHYECKU
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHHWMAHHUS CYUIHOCTH METOJIOB IO3HAHWS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh TOTy9YaeMble 3SHAHUS
JUIsE aHanu3a U OOBACHEHMS SBJICHHUA OKPYXKAIOIIET0 MHpa U IPOUCXOMSAIINUX
B HEM HM3MEHEHUN, YMEHHS JieJlaTb OOOCHOBAHHBIC 3aKJIIOUCHMSI Ha OCHOBE HAYyUYHBIX
(haKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYYECHUSI TOCTOBEPHBIX BHIBOJIOB,;

CITOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMMHYECKUE 3HAHUS U1 PEIICHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpPECA K MIO3HAHUIO U UCCIIEN0BATEIIBLCKOU NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTMBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUW IO XUMHUH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3UuHbIX cdepax MnpodhecCHoHAITbHOM
NEATENbHOCTH.

24.10.5. MeranpeaMeTHble  pe3yJbTaThl  OCBOGHMUSI ~ Yy4eOHOro  MmpeaMera

«XUMHS» Ha YPOBHE CPETHETO 00IIeT0 00pa30BaHus BKIIOYAIOT:



3HAYUMBIE TUISt dbopmupoBaHUS MHUPOBO33pPEHUS 00yUarmmXxcs
MEXIUCIUIUIMHAPHBIE  (MEXIIpEAMETHBIE) OOIIeHayYHbIEe TMOHATHSA, OTpakarouue
[[ETOCTHOCTh HAYYHON KapTUHBI MHUpa U ClelUUKYy METOJOB MO3HAHUS, UCIOJIb3yEMBbIX
B E€CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPIHs, SBJIEHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIIeIOBAaHUE,
HaOJII0/IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCAIbHBIC y4eOHbIE JEUCTBUS (TMO3HABaTeIbHBIE, KOMMYHUKATHUBHEIC,
peryJisTuBHbIE), obecneunBaromye (GopMupoBaHue (YHKIMOHAJIBLHONM TIPaMOTHOCTH
Y COIMAJIbHOM KOMIETEHIIUH 00yYaroIIUXCs;

CIIOCOOHOCTh OOYYarONIMXCsl HMCIOJb30BaTh OCBOCHHBIC MEKIUCIUTLTHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUSA M yHHUBEpCAJIbHbIC Y4eOHbIE NEUCTBHS B TMO3HABATEILHOM
Y COLIMAJIbHOM MPAKTHUKE.

24.10.6. MeranpeiMeTHbIE PE3YyJbTAaThl OTPAKAIOT OBJIAJCHUE
YHUBEPCATbHBIMUYYEOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU
JNEUCTBUSIMU.

24.10.6.1.0BnaneHre yHUBEpCATbHBIMHU YUYEOHBIMU TTO3HABATEILHBIMU JCHCTBUSIMU:

1) 6a30BBIC TIOTUYECKHE TCUCTBHS:

CaMOCTOATETFHO (POPMYIHpPOBATh M AKTYaJTM3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTIPENICNIATh 1IEJIN JEeATCIIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX JTTOCTHUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIIbHOCTH C MOCTABICHHBIMU LETSIMH;

UCIIOJI30BATh MPU OCBOCHUH 3HAHUM MPUEMBI TIOTUYECKOTO MBIIUICHUS — BBIICISATD
XapakTepHble TPU3HAKU TMOHATHI M YCTaHABIMBATHL HMX B3aUMOCBSI3b, HCIOJIH30BAThH
COOTBETCTBYIOIINE MOHATHUS IS OObSICHEHUS OTJEIBHBIX (DaKTOB U SIBIICHUIA;

BBIOMpPATh OCHOBAHMSI W KPUTEPUU I KIacCU(UKAIMU BEIIECTB U XUMHUYECKHX
peaKuunii;

YCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIYy HW3yYaeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTHBHBIE, AEAYKTUBHbBIC, 110 AHAJIOTHUN),
BBISIBJISITh  3aKOHOMEPHOCTH U MPOTUBOPEUYUS B  PACCMATPUBAEMBIX  SIBIICHUSIX,
(GhOopMyIMpPOBATH BHIBOIBI U 3AKITIOYCHUS;

IIPUMCHATH B IIPOLCCCC II03HAHMHA, HCIIOJIIB3YEMbBIC B XHMHH CHUMBOJIMYCCKHC



(3HAKOBBIE) MOJENH, TTPEOOPA30BBIBATH MOJICIHHBIC TIPEICTABICHUS — XUMUYCCKUN 3HAK
(cuMBOJI) DJIeMEHTa, XUMH4Yeckas (opmyna, ypaBHEHHE XUMHUYECKOW peakiuu —
IIPU pEUIEHUU Y4EOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3aJ]lay, IPUMEHSITh Ha3BaHHbIE
MOJICJIBHBIE TIPEJICTABIICHUS Il BBIABICHUS XapaKTEPHBIX IPU3HAKOB HM3y4aeMbIX
BEILIECTB U XUMUYECKHUX PEAKIIUH.

2) 6a30BbI€ UCCIIEI0BATEIbCKHIE IEHCTBUS:

BJIaJI€Th OCHOBAMHU METOJ0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIUi;

dbopMyIMpoBaTh LIETU W 3a/a4d UCCJIEJAOBAHMS, MCIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAayeCTBE HHCTPYMEHTA IO3HAHUS
¥ OCHOBBI 151 ()OPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKIECHUM;

BJIAJIE€Th HABBIKAMHU CaAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEJICHUS YYCHHYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHA HaOJIOJaTh 3a XOJOM Ipollecca,
CaMOCTOATENbHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (POpPMYIUPOBATH OOOOIIECHUS U BBIBOIbI
OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBaHUs, COCTABISATH OOOCHOBAHHBIN
OTU€T O IpOJIeTTaHHON padoTe;

IpUOOPETATh OMNBIT YYEHUYECKON HCCIIEI0OBATENbCKOM U MPOEKTHON JESATEIbHOCTH,
NPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJIOB pEIICHHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/I0B MTO3HAHMUSI.

3) pabota ¢ nHpOpPMAaITUCH:

OpUEHTHUPOBATLCSA B PA3NMYHBIX MCTOYHUKAX HMH(POpMaluu (HAyYHO-MOMYJIpHas
JUTEpATYypa XHMMHYECKOIO COAEpPKaHWsA, CIpaBOYHbIE MOcoOus, pecypcsl MHTepHeTa),
aHAIM3UPOBaTh MH(POPMAIIMIO PA3TUYHBIX BUAOB U (OPM MpEACTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

(opMyIUpOBATH 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METOJBI MIPH MOUCKE U 0TOOpe
uH(popMaIi, HEOOXOUMOM JIJIs1 BBIMOTHEHHUS yU€OHBIX 3a/1a4 ONPEAeTIEHHOIO TUIIA;

npuoOpeTaTb  ONBIT  MCIOJb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTUMANBbHYIO (OpPMY MpeacTaBiieHus HHPOpMaAIUU

(cxembl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKHU U IPYTHE);



WCIIONIb30BaTh HAYYHBIA SI3BIK B KaueCTBE CPEJCTBAa MpHU paboTe C XUMHUYECKOU
uHpopMaluen: MPUMEHATh MEXIpeaMeTHble ((pU3Mueckre M MaTeMaTH4eCKHe) 3HAKU
Y CUMBOJIBL, (POpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIUYECKHE CpelCcTBa
HarJIsJHOCTH.

24.10.6.2.0BnageHne  yHMBEPCAJIbHBIMA  KOMMYHUKATUBHBIMU  JCHCTBUSIMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil T€Mbl B XOJ€ JAuajora
W/WIA  JUCKYCCUHM, BBICKa3blBaTh MJeH, (OPMYIMpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHUSI PEJIOKEHHOM 3a]a4H;

BBICTYIaTh C IHPE3EHTAaUueld pe3yJIbTaTOB IO3HABATEIBHON  JI€ATEIbHOCTH,
MOJ[yYEHHBIX CAMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU IpPU BBINOJIHEHUU
XUMHUYECKOTO OSKCHEPUMEHTa, NPAKTUYECKOHM pabdoThl MO HCCIEJOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, peaju3aluud YydyeOHOro MpoeKkTa u (HOpMyIHpPOBaTh BBIBOJBI
[0 pe3yibTaTaM MPOBEAEHHBIX MCCIEAOBAHUN IyTEM COIVIACOBAHUS IMO3ULUN B XOJH€
o0CyXeHusI © 0OMEHAa MHEHUSIMH.

24.10.6.3.OBnageHue YHUBEPCAIIbHBIMU pPEryIsATUBHBIMU JCUCTBUSIMU:

CaMOCTOATENbHO TUIAHUPOBATh U OCYUIECTBIISITH CBOIO MTO3HABATENIbHYIO
AESITEeNbHOCTD, ONPEeIssl €€ Leu U 33aJ1a4k, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh IPEAJAaraeMblii ajaropuTtM JEWCTBUN MpU  BBINOJHEHUU Y4EeOHBIX
U HCCIIEIOBATENbCKUX 3aJ1ay, BbIOMpaTh Hanbosee 3((EKTUBHBINA CIOCO0 HMX PEHICHUS
C YYETOM IOTYUYEHUSI HOBBIX 3HAHUI O BEIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAaMOKOHTPOJIb CBOEHM JIESITEIbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOIICHKH.

24.10.7. TlpenmeTHble pe3yJabTaThl OCBOCHHS MPOTpaMMbl CPEIHETO OOIIEero
oOpa3oBaHMs MO XUMHUM Ha 0a30BOM YPOBHE OpPUEHTHPOBAHbI Ha oOecreyeHue
NPEUMYIIECTBEHHO  00IIeoOpa3oBaTeNbHOM M OOIIEKYJIbTYPHOH  MOJATOTOBKHU
oOyuaronuxcsd. OHM BKIIOYAIOT creuuduueckue uisi ydyeOHOro mnpeaMera «XHUMHsD)
Hay4YHblE 3HAHUA, YMEHUS U CHOCOOBI JEHCTBU IO OCBOCHHIO, HHTEpIIPETALUU
U NpeoOpa3oBaHUIO 3HAHUW, BUABI JACSITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS

U IIPUMCHCHUIO 3HAHUH B Pa3INYIHbIX y‘{€6HBIX " PCAJIbHBIX JKU3HCHHLIX CUTYAllUAX,



CBA3aHHBIX C XMMHEN. B mporpammMe nmo XMMUM MPEAMETHBIEC PE3YJIbTATHI NPEICTABICHBI
I10 TOJaM U3y4YCHHS.

24.10.8. K xoHmy oOydenus B 10 kjacce mpeaMETHBIE pe3yJbTaThl OCBOCHUS
Kypca

«Opranuyeckas XUMHUs» OTPaKAKOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBIISIOIICH €CTEeCTBEHHO-
HAy4YHOM KapTUHBl MHUpA, POJM XHMHUM B T[IO3HAHWHM SIBJICHUM TNPUPOAIBI, B
(OpMUPOBAHUN MBILUIEHUSI U KYJbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOAMMOW JUIsl pelIeHUus NPAKTUYECKUX 337Ja4 U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 30POBBIO U IIPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMOUN XUMHUYECKUX 3HAHUM, KOTOPAasi BKIIIOYAECT:

OCHOBOIIOJIAral0IINE MOHATUS (XUMUYECKUN SJIEMEHT, aTOM, SJIEKTPOHHAs: 000JI04YKa
aToMa, MOJIEKYyJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, XHWMHMYECKasi CBS3b,
CTpyKTypHasi Qopmyna (pa3BépHyTas M COKpalll€éHHas), MOJb, MOJISIpHas Macca,
MOJISIPHBIA OOBEM, YIIEpOAHBIA CKeleT, (DyHKIHMOHAJIbHAs IpyIIa, paJuKall, U30Mepus,
MU30MEPBI, TOMOJIOTMYECKHUN Psijl, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPOA U a30TCOACPKALLINE
COCMHEHUs, MOHOMEDP, IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCJIMHECHUS );

TEOPUU U 3aKOHBI (Teopusi CTpoeHus opraHuuyeckux BemiectB A.M. bytieposa,
3aKOH COXPAaHEHMS MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKHM SI3bIK XUMUH;

MHUPOBO33PEHYECKME 3HAHMs, JIeKal(Me B OCHOBE IIOHMMaHHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOITMYECKHE CBEJCHHS O CBOMCTBAaX, COCTABE,
MOJIy4YeHUH U 0€30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKa,;

cOPMUPOBAHHOCTh YMEHHM BBIABIATH XapaKT€pHblE IMPU3HAKK  IOHITHH,
YCTaHaBIMBAaTh HUX  B3aUMOCBA3b,  MCIIOIB30BaThb  COOTBETCTBYIOLIME  MOHATHS
IIPY OIIMCAHHUH COCTaBa, CTPOCHHMsS U MPEBPAILECHUN OPraHUYECKUX COCIUHEHUM;

c(OPMUPOBAHHOCTh  YMEHUU UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHON) HOpMy

OpPraHu4CCKUX BCUICCTB U ypaBHeHHﬁ XUMHNYCCKHUX peaKuHﬁ, HU3roTaBJIMBaThb MOJCIN



MOJEKYJ  OpPraHMYeCKMX  BEIIECTB  JUIsi  WUIIOCTPAlMM  UX  XUMHYECKOIo
U TIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpMUPOBAHHOCTh YMEHUW  YCTAHABIMBATh MPUHAIICKHOCTh  M3YYEHHBIX
OpPTraHWYECKUX BEIIECTB MO WX COCTaBY M CTPOCHUIO K OMPEACIEHHOMY KIIACCy/TpyImie
COCIMHEHUM  (YIJIEBOIOPOJBI,  KHUCJIOPOA M a30TCOAEpKallue  COeAMHEHUS,
BBICOKOMOJIEKYJIIPHbIE COCAWMHEHHUs), JaBaTh MM Ha3BaHUS MO CHUCTEMaTUYECKOU
Homenknatype (IUPAC), a Takxke NpPUBOAUTH TPUBUAIBHBIE HA3BaHMSI OTIEIbHBIX
OpraHUYeCKUX BEIIeCTB (ITHJICH, MPOMWJIEH, AalEeTUIeH, 3TUJICHTJIUKONb, TIULEPHH,
dbenon, QopManbrerua, aneTalbIeTU]l, MypaBbUHAs KHUCIOTA, YKCYCHas KHUCJOTA,
OJICMHOBAas KHUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIIIOKO3a, (PYyKTO3a, Kpaxmal, IeJIIi0J03a,
TJIUIMH);

c(hOpPMHUPOBAHHOCTh YMEHUS OTPEEISTh BHIBI XUMUYECKOMN CBSI3U B OPTaHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIEC U KPATHBIE);

cOPMUPOBAHHOCTh ~ yMEHHUSI  NPUMEHATh  TMOJIOKEHUS  TEOPUM  CTPOCHUSA
opranudeckux BeriecTB A.M. byTiepoBa /st 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB
OT MX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTpPOCHHE, (u3ndeckue
U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENCH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX
BEILIECTB (METaH, 3TaH, STUJICH, IPOMUIICH, alleTWIIeH, OyTaaueH-1,3, metunoyranuen-1,3,
O€H30JI, METaHOJI, ITAHOJI, dTWICHTJTUKOJb, TIUIEPUH, (DEHO, alleTalIbIeTH I, MypaBbIUHAs
M YKCyCHasi KHCIIOThI, TJIIOKO3a, Kpaxmal, [eJUII0JI03a, aMHUHOYKCYCHAas KHUCIOTa),
WUTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMHU YPABHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (hopmyIt;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO ChHIPhS
(aedTh, MPUPOIHBIN Ta3, Yrodb), CIOCOOBI UX MepepabOTKH U MPAKTHIECKOE TPUMEHEHUE
IPOJYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTb YMEHUN MPOBOJAUTH BBIUUCICHUS 110 XUMUYECKUM YPaBHEHUSIM
(Maccpl, O0OBEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM TMPOAYKTA PEAKINH
0 WU3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO U3  HMCXOJHBIX  BEIIECTB

HJIM IPOAYKTOB peaKHI/II/I) )



c(hOpMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOW 3HAHWUN 00 OCHOBHBIX METO/IaX
HAay4YHOTO MO3HAHMUS, WUCMOJIb3YyEMbIX B XUMHUU IPU HU3YYCHUU BEUIECTB U XUMHUYECKHUX
aBieHUN (HaOJMIOJICHUE, HU3MEPEHHUEe, SKCIEPUMEHT, MOJICIUPOBAHKE), HCIIOJIH30BAThH
CUCTEMHbIE XMMHUYECKHE 3HAHUS [JIsl MPUHITUS PEUICHUM B KOHKPETHBIX KU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOJIOJaTh MpaBUja TOJIB30BAHUS XUMHUYECKOU
MOCYJI0N 1 1ab0paTOpHBIM 000PYIOBAaHKEM, a TAK)Ke MpaBuiIa 0OpaIeHus C BeIeCTBaMu
B COOTBETCTBHH C MHCTPYKIUSMU IO BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIAHUPOBATH U BBHIMOJHITH XUMUUYECKUN SKCIIEPUMEHT
(MpeBpaleHus: OPraHMYeCKUX BEIIECTB MPU HATPEBAHUH, TTOJYUYCHHUE ITHIICHA U U3YYCHHE
€ro CBOMCTB, KaUeCTBEHHBIC pPEAKIIMM OPraHUYECKUX BEIIECTB, JCHATypalus OCIKOB
IIpU HArpeBaHUU, LIBETHBIE PEAKIMU OEIKOB) B COOTBETCTBUU C NpaBUJIAMH TEXHUKHU
0e3omacHOCTH TpU OOpallleHWHd C BeElIecTBaMU M JaOOpaTOPHBIM 00OpYJAOBAHHEM,
MPEACTABIATh PE3yJIbTaThl XUMUUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKITUN U (OPMYITHUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHMH  KPUTHYECKHM  AHAJIU3UPOBATH  XUMHUYECKYIO
nH(pOpMaIIMIO, TTOJIy4YaeMYI0 M3 Pa3HbIX UCTOYHUKOB (CpeACTBa MaccoBOW MH(MOpMaINH,
HNHTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHUIN COOJIIOIATh MpaBHIia SKOJOTUYECKH 11eJ1eCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOH MESITEIHHOCTH B IIENSAX COXPAHEHHS CBOETO 3I0POBBS
MU OKpYXarollleil NPUPOJHOM Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHUBBIC
OpraHU3Mbl OMNpPEJICTEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMmbich nokaszatens [1/K,
MOSICHATh HA TPUMEpPax CIOCOObl YMEHBIICHHUS H MPEAOTBPAILIEHUS WX BPETHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsT  O0y4YarolUMXcsi C OTrPAaHUYECHHBIMUM BO3MOXHOCTSIMH 3JIOPOBbS: YMEHHE
MPUMEHSTH 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHU;

JUISL CIICTIBIX WM CIA0OBUASIIMX OOYYAIOIIUXCS: YMEHHUE HCIOJIb30BaTh PebeHO
TOYEUHYI0 cucTeMy ob6o3Hauenuit JI. bpaitns nis 3anvcu xumudeckux Gopmyi.

24.10.9. K xonmy oOydenuss B 11 kiacce mpeaMeTHBIC pe3yJabTaThl OCBOCHHS
Kypca



«OO01mas 1 HeopraHU4JecKasi XUMHUS OTPaKaIOT:

c(hOpPMHUPOBAHHOCTh IMPEJCTABICHUI: O XMMHUYSCKOM COCTABIISIONICH €CTECTBEHHO-
HAy4yHOW KapTHHBI MHpA, POJM XHUMHUHA B T[IO3HAHUU SIBJICHUWA MPUPOJBI, B
(bOpMUPOBAHUM MBIILICHUSI U KYJIbTYypbl JUYHOCTH, €€ (DYHKIMOHATIHLHON I'PAMOTHOCTH,
HEOOXOJMMOM [IJIsi PEIICHUS MPAaKTUYCCKUX 3ada4 M DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3/I0POBBIO U PUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOPasi BKJIIOYAET:

OCHOBOTIOJIATAIOIINE TOHATUSA (XMMUYECKUH AJIEMEHT, aToM, HM30Tom, s-, p-, d-
AIIEKTPOHHBIE OPOUTAM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA 00BbEM, BAJICHTHOCTD,
AJIEKTPOOTPUIIATEIFHOCTh, CTEMEeHb OKHUCJICHHUS, XHUMHYECKas CBsI3b (KOBaJiEeHTHas,
HMOHHAas, METAJJInYecKasi, BOJAOPOAHAs), KPUCTAJUTMUYECKAsl peléTka, TUMbl XUMHUYECKUX
peaKkiu, pacTBOpP, AJICKTPOJIUTHI, HEIJICKTPOJIHUTHI, BJICKTPOIUTHYECKAS JIUCCOLHAIINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOW  PEaAKUUH, XUMHYECKOE
paBHOBECHE);

TEOPUHU M 3aKOHBI (TEOPHS DIJICKTPOJIUTHUYECKOM IMCCOIMAIUHU, TMEPUOAMYCCKUN
3akoH JI.. MeHnaeneeBa, 3akOH COXPAHEHHUsS MAacChl BEIIECTB, 3aKOH COXpPaHECHUSA
Y MPEBpAICHUsI SHEPTUU TTPU XUMHUUECKUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
SI3bIK XUMHUHW, MUPOBO33PEHUECCKUE 3HAHUSA, JIKAIIUE B OCHOBE NMOHUMAaHUS MTPUYUHHOCTH
Y CUCTEMHOCTH XUMUUYECKHUX SIBIICHUH, ()aKTOJIOrMYECKUE CBEJICHUsI O CBOMCTBAX, COCTaBeE,
MOJIYYCHUHN U 0€30MaCHOM HCITOJIb30BAHUN BOXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JEeITEILHOCTH YEJIOBEKA,;

c(OOPMUPOBAHHOCTh YMEHHUN BBISBJISITh  XapAaKTEPHbIE MPU3HAKKA  TOHATHM,
YCTaHABJIMBAaTh HMX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIME IIOHATHS MPHU
ONMCAHUY HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHHUI;

chOpMHPOBAHHOCTh  YMEHUU HCTOJIb30BATh XUMHUYECKYIO CUMBOJIUKY
Il cocTaBlieHHsT (GOpMYJI  BEIIECTB M YpPaBHCHUHM  XUMHUYECKHUX  PEaKIIHi,
cucrematudeckytro HoMmeHkinatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BeEIIeCTB (yrapHbIi Tra3, YIJICKUCJIBIM ra3, aMMHak, TraiiéHas H3BECTb,
HeraméHas U3BeCTh, IUThEBAsI COJIA, TUPUT U JPYTHUE);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpeaACIAT BAJICHTHOCTbL M CTCIICHb OKHCJICHUA



XUMHUYECKUX DJIEMEHTOB B COCAMHECHHSIX DPA3JIMYHOTO COCTaBa, BHUJI XUMHUYECKOW CBS3U
(KoBaJIeHTHasi, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs) B  COCAMHEHHUAX, THII
KPUCTAJUTMYECKOW PEmETKH KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJICKYJISpHas, WOHHA,
MeTaJTNYEeCcKas ), XapakTep Cpeibl B BOJAHBIX PACTBOPaX HEOPTraHUYCCKUX COSTUHCHHIM;

c(hOpMHUPOBAHHOCTh YMEHHH YCTaHABIWBATH MNPUHAMJIC)KHOCTh HEOPTraHUYECKHUX
BEIIECTB IO HX COCTaBYy K OINpPEIeIEHHOMY KiacCy/TpyImie COeIUHEHUN (MpOCThIe
BEIIECTBA — META/UIBl M HEMETaJUIbl, OKCHbI, OCHOBAHHUS, KHCIIOTHI, aM(pOTEpHBIC
TUAPOKCHUJIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHHA PACKPBIBATH CMBICT TEPUOJUYECKOTO 3aKOHA
J.1. MenneneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKITUU;

c(hOPMUPOBAHHOCTh YMEHHUN XapaKTePH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 2JJIeMEHTOB 1—4 mepuomoB Ileprogudeckoil CHCTEMBI  XUMHUYCCKUX
anemenToB J[.U. MenpaeneeBa, UCTOIB3ysl MOHATUS «S-, P-, d-3JEKTPOHHBIC OPOUTAII,
(OHEPreTHYECKHe YpPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MCHCHHS  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M HMX COEIWHEHMM Mo mepuoiam u rpynmnam [lepuoanueckoit
CUCTeMbI XUMHYeCKuX 3jieMeHTOB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh (OMUCHIBATH) OOIIUME XUMHUYECKHE
CBOMCTBa HEOPTaHUYECKUX BEIICCTB PA3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TCHETHYECKOW CBSI3M MEXIy HEOPTaHMYECKHUMH BEIIECTBAMHU C TIOMOIINBI0 ypaBHEHUI
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUH;

c(hOPMHPOBAHHOCTh  YMEHHSA  KJIAaCCU(UIUPOBATH  XUMHUYECKHE  PEAKIUU
[0 Pa3JUYHBIM TIPU3HAKaM (YHUCIy M COCTaBy PEArupyloIHUX BEIIECTB, TEIJIOBOMY
s exTy peakiuu, U3MCHCHHUIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH,
Y4acTHUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMM COCTaBJISITh YPAaBHEHUS PEAKIMK Pa3IMUHBIX THIIOB,
MIOJIHBIE M COKpAMIEHHBIC YpPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUYWThIBas YCIIOBHS,
IIPH KOTOPBIX ATH PEAKIIMU UAYT JI0 KOHIIA,

chOpMUPOBAHHOCTh ~ yMEHUM  TPOBOJUTH  PEaAKIIUH, MOATBEPKIAIOIINE

Ka4eCTBECHHBIN COCTaB Pa3siIMIHBIX HCOPIraHNMYCCKUX BCIICCTB, PACIIO3HABATL OIIBITHBIM



nyTéM WOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HEOPTraHWYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN PaCKPBIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIU TMOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OajaHca 3THX
pEeaKUHnii;

c(OPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTb CKOPOCTH XWMHUYECKOU
peaknuu OT PA3IUYHBIX (DAKTOPOB; XapaKTep CMEIICHHUS XUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (npunnun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XMUMHUUYECKUE IMPOILIECCHI, JIEXKAIINUe
B OCHOBE TPOMBINIICHHOTO TIOTYYEHUS CEPHOM KHCIOTHI, aMMHaka, a TaKkKe
c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U HKOJIOTHYECKUX
nmpo0IeMax XUMHUYECKOTO TTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUYMCIICHUSI C MCIIOJIH30BAHUEM TOHSITHS
«MaccoBasi J0JIs BEIIeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XUMUICCKUX
peakimsX, MacChl BEIIECTBA UM 00BEMA ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YyUYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3 dekra
peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI BEIECTB, MPEBPAIICHUS W COXPAaHCHUS
DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIOAATh MpaBUja TOJIb30BAHUS XUMUYECKOU
MOCyJI0M 1 1abopaTOPHBIM 000PYIOBAaHUEM, a TAKKe MpaBUjIa OOpaIlleHUs C BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKITUSMH IO BBITOTHCHHIO JTA0OPATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUH IIAHUPOBATH U BBITIOHITH XUMHUYECKUH IKCTICPUMEHT
(pa3noxeHue MepoKcua BOAOPOAA B MPUCYTCTBUHM KaTallM3aTopa, OMPEEICHHE CPEIbl
pPacTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATBHOTO WMHJMUKATOPA, BIMSHUE Pa3IUYHBIX
(haKTOpPOB Ha CKOPOCTh XMMHUYECKON PEaKIuH, PEaKIMd MOHHOTO OOMEHa, Ka4eCTBEHHBIE
peakuuu Ha cyibdar-, kapOOHAT- M XJIOPUJ-AaHUOHBI, HA KAaTHOH aMMOHHS, pEIICHHE
AKCIIEPUMEHTAJILHBIX 3a7ad 1Mo TemaMm «Metamwie»y U «Hemeramibny) B COOTBETCTBUHU
C MpaBWJIaMH TEXHUKW O€30MacHOCTH MPH OOpAaIlEeHWH C BEIIECTBAMHU M JTaOOPATOPHBIM
000pyI0BaHUEM, TIPE/ICTABIIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (JOpME 3aITUCU
YpaBHEHUH COOTBETCTBYIOIIUX peakmuii W (OPMYIUPOBATh BBHIBOJALI HAa OCHOBE JTHX

pe3yJIbTATOB;



chOPMHUPOBAHHOCTh  YMEHHM  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uH(bOpMAaIHIO, TTOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHUKAIIUH,
WNHTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MpPaBHIIa SKOJOTUUYECKH IIeJIeCO00pPa3HOTO
MOBEJCHUSI B OBITY M TPYAOBOM NESITEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/10POBbS
U OKpYXalollel NpUpOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3ACHCTBHS HA >KUBBIC
OpraHU3Mbl OMNPEICIEHHBIX BEUIECTB, MOHWUMAas cmbicha Tmokaszarens [IJIK, mosicHATH
Ha TpUMEpax CHOCOObl YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JICUCTBUS
Ha OpraHu3M YeJIOBEKa;

Uit OOyYarommxcsi C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH  3JIOPOBBSI:  YMEHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHU;

JUISL CIICTIBIX WM CIIA0OBUISAIIMX OOYYAIONIUXCS: YMEHHE HCIOJIb30BaTh PEbeHO
TOUEUHYIO cuctemMy o0o3HaueHuii JI. bpaitns ms 3anucu xumMuueckux Gopmyi.

denepanbHasg padoyasi mporpaMMa mo y4e0HoMy mpeamery «XuMus» (yriyOJeHHbIN
YPOBEHB).

OenepanpHas paboyas mporpamMma 10  y4yeOHOMY  MpeAMETY  «XHUMHUSD)
(yrmyOnéHHblii  ypoBeHb) (mpenMetHas o06nacth «EcTecTBEHHO-HAay4YHBIE MPEIAMETHI)
(masiee COOTBETCTBEHHO — MporpaMma IO XHWMHH, XUMHUS) BKIIOYAET MOSICHUTEIbHYIO
3aMUCKY, COJIEpKaHUE OOYUYCHHUs], TJIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS MPOTrpaMMBbl MO
XUMUH, TEMATHYECKOE TJIAHUPOBAHHUE.

[Iporpamma no XMMUM Ha YPOBHE CpPEeIHEr0 00111ero oopa3oBaHus pa3padoTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBAHWM K pe3yibTaTaM OCBOCHHS (eaepabHON 00pa3oBaTelbHON
mporpaMmbl  cpeaHero  obmiero  oopazoBaHusA(POII  COQO), mnpenacraBlICHHBIX B
denepaibHOM  TOCyAapCTBEHHOM oOpa3oBarenbHOM crangapre COQO, ¢ yuérom
Konnenuuu mnpenojgaBanusi ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoii ®enepanuu, pearu3ylolMX OCHOBHBIE 0Opa3oBaTeIbHBIC
IporpaMMbl, U OCHOBHBIX IMOJOXEeHUN «CTpareruu pa3BUTHsl BocnuTaHusa B Poccuiickoi
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsikenue [IpaButensctea PO ot 29.05. 2015
Ne 996 - p.). Xumust Ha ypoBHE YIIyOJIEHHOTO WM3YUYEHHUS 3aHMMAET BaXKHOE MECTO B

CUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanHusa yuamuxcsi 10-11 knaccoB. M3yuenwue



MpeJMeTa, peajnu3yeMoe B YCIOBHIX AUPPEpPeHIIMPOBAHHOIO, MPOPUIBLHOTO O0yUEeHHUS,
OpU3BaHO oOecneunTh OO0IIe00pa30BaTENbHYI0 U OOMIEKYJBTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIIKOJbI, HEOOXOAMUMYIO MJIA aJanTaldd UX K OBICTPO MEHSIOIIUMCS
YCJIOBUSIM JKM3HU B COLMYME, a TaKXe I MPOAOJKEHUS OOy4YeHUsI B OPTraHU3aALMAX
poecCHOHATEHOTO 00pa30BaHus, B KOTOPBIX XUMHUS SIBIISCTCS OJHOW W3 MPUOPHUTETHBIX
JUCUUIUIMH. B mporpamMme mno XuUMHUM Ha3Hay€HUE TMpeaMera «XUMHs MOIydaeT
MOAPOOHYI0O MHTEPNPETAIUI0O B COOTBETCTBUU C OCHOBOIIOJIATAIOIIUMHU TOJOKCHUSIMHU
OI'OC COO o B3aMMOOOYCIIOBIICHHOCTH 11eJIel, COJIepKaHUsl, Pe3yIbTaTOB 00yUYeHUs U
TpeOOBaHMII K YpPOBHIO IMOJTOTOBKH BBITYCKHUKOB. CBUIETEIHCTBOM TOMY SIBIISFOTCS
CJICYIONIME BBITIONHSAEMBIE TIPOTPAMMON MO XWUMHUHM (DYHKIUH:  HUHPOPMAIUOHHO-
METOAMYECKasi, peain3alys KOTOpoil 00eCleynBaeT MOIyYeHUE MPEACTABICHHS O LIETSX,
coJiep>KaHuM, OOIIel cTpaTeruu oOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUS OOyYArOUIUXCS
CpeACTBaMHM IMpeaMEeTa, U3yuYaeMoro B paMKax KOHKPETHOTO Mpoduiis; opraHu3aliioOHHO-
TUTAHUPYIOIAs, KOTOpasi MpeycMaTpUBaeT ONpe/leJIeHUE: MPUHILIUIIOB CTPYKTYPUPOBAHHUS
U TIOCIEOBAaTEIbHOCTH HW3Y4YeHUs y4eOHOTO MaTepuayia, KOJMYECTBEHHBIX U
KAUYeCTBCHHBIX €T0 XapaKTePHUCTHUK; MOAXO0J0B K (OPMHPOBAHUIO COJEPKATEIHLHON
OCHOBBI KOHTPOJII U OIIEHKM OOpa3oBaTEbHBIX JOCTHXKEHUNU OO0YydYarolIuxcsi B pamMKax
UTOrOBOM arrectaliii B (opMe €AUMHOTO TOCYyAapCTBEHHOIO OHK3aMEHAa IO XHUMHH.
[Iporpamma 1151 yriayONE€HHOTO W3Y4YEHUS XHUMHMH: YCTAHABJIMBAET WHBAPUAHTHOE
peIMETHOE CoJiepKaHue, 00s3aTeNIbHOe I U3YyYEHHUS B paMKaxX OTAENbHBIX Mpoduei,
MPEAyCMATPUBAET PACHPECICHHE M CTPYKTYpPHUPOBAHUE €ro MO KJIaccaM, OCHOBHBIM
CoJlep KaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca; Aa€T MpUMEPHOE pacipeaesieHne y4eOHOoro
BPEMEHHU, PEKOMEHIYEMOro ISl U3YUYEHHUsI OTACNIBbHBIX TE€M; MpeJjaracT MPUMEPHYIO
MOCJIEA0OBATEILHOCTh M3Yy4YEHHUsI Y4eOHOTro maTrepuana ¢ Yy4ETOM JIOTMKHA TMOCTPOEHUS
Kypca, BHYTPHUIIPEIMETHBIX M MEXKIPEAMETHBIX CBS3EH; TaéT METOJUYECKYIO
MHTEPIPETALMIO TIeJIel U 3a/1ay U3ydeHus MpeaMeTa Ha YriiyOlnEHHOM YpPOBHE C YUYETOM
COBPEMEHHBIX MMPUOPUTETOB B CHCTEME CPEAHETO OOIIEeTro 00pa3oBaHus, COACPKATEIHLHOM
XapaKTepUCTUKN IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl  CpeAHEro  oOmero o0pa3oBaHusi  (JTUYHOCTHBIX, METAINpPEIMETHBIX,
MPEMETHBIX), a TaKXKe C YU4ETOM OCHOBHBIX BHJIOB YUe€OHO-TIO3HABATEIbHBIX JCHCTBUIA
oOy4aromnierocsi Mo OCBOCHUIO cojiepkaHus npeamera. [1o Bcem Ha3BaHHBIM MO3HIIUSAM B

IporpamMme 1Mo XMMUU TPelyCMOTPEeHA MPEEeMCTBEHHOCTh ¢ O0yUYeHUEeM XMMHUHU Ha YPOBHE



OCHOBHOI'0 00111ero 00pa3oBanus. 3a NpeaeraMu yCTaHOBJICHHOW MporpaMMoil o XuMHUH
o0s3aTeNbHOM  (MHBApMAHTHOM) COCTABJISIONIEH COJEp)KaHMs ydyeOHOro MpeameTa
«Xumus» ocTaércss BO3MOKHOCTH BBIOOpA €ro BapHAaTUBHOM COCTaBJISIONIEH, KOTOpas
JOJDKHA OIpPEAENAThCS B COOTBETCTBUM C HAIPABICHWEM KOHKPETHOTO MNpOQuis
oOyuenusi. B coorBercTBUM ¢ KoHuUenTyaidbHbiMU monoxenusmu OI'OC COO o
Ha3HAYEHUH TMPEeAMETOB  0a30BOro M  yIIIyOJIEHHOIO  ypOBHEHW B  CHUCTEME
muddepeHurpoBaHHOr0 00y4YeHHUsI Ha YPOBHE CpPEeIHEro oOIero oopa3zoBaHusl XUMHUS Ha
yYpOBHE VYIIyOJIEHHOTO W3Y4YEHHUs HaIpaBieH Ha peaM3alio MPEEeMCTBEHHOCTH C
NOCHEAYIOIUM 3TaloM IOJYyYEHUs XUMHUYECKOro oOpa3oBaHUs B paMKax H3y4EHUs
CHEIHATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX TUCIUIUIMH B By3aX M OpTaHU3alMIX
cpenHero mpohecCHOHATBHOTO 00pa30oBaHus. B 3TOM CBsI3M M3ydeHUE TIpeaMeTa « XUMHUS
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PaCUIMPEHHE U YIIIyOJIEHHE TEOPETUYECKOM H
MPaKTUYECKOM TMOATOTOBKMA OOYYalOLMXCS, BBIOPABIIUX ONpEAeiAEHHBIH Mpoduib
oOy4eHHs, B TOM YHCJIE C TMEpPCIEKTHUBON MOCIEAYIONIETO MOMYYEHUsI XUMHUYECKOIro
oOpa3oBaHUs B OpraHU3alMsIX MpopecCuoHAIBHOTO 00pa3oBanus. Hapsiay ¢ 3TuMm, B cBeTe
tpeboBarnii PI'OC COO Kk TUTAHHPYEMBIM pe3yJIbTaTaM OCBOCHHUS (eaepaTbHON
o0pa3oBaTeIbHONM MpPOrpaMMbl CpPEIHEro o0mero oOpa3oBaHUS HW3YUYEHHE MpeaMeTa
«XUMHUS» OPUEHTUPOBAHO TAaKXKE€ Ha pEIICHHE 3aJad BOCHUTAHUS M COLMAIBHOIO
pa3BUTHS OOydYaromMxcs, Ha (popMUpOBaHHE Y HUX OOLIEMHTEIUICKTYaJbHbIX YMEHUH,
YMEHUHN palMoHAIN3alUd y4eOHOTO TpyJa M OOOOHIEHHBIX CHOCOOOB JIE€ATENHLHOCTH,
UMEIONINX MEXIUCHUIUIMHAPHBIN, HaANPEAMETHBIM XapakTep. CocTaBigomumMu
npenMera « XUMHUS» Ha YPOBHE YTIyOiIEHHOTO U3YUYEHHUS ABIAIOTCS YIiyOaEHHbIE KypChl —
«Oprannyeckas xumusi» u «OOmas W Heopranmueckas xumus». llpu omnpenenenuu
MOAXO0/I0B K OTOOPY M CTPYKTYPHOM OpraHU3alluy COJAEPKAHMS ATUX KypCOB B IIporpaMmme
mo XUMHHU 3a OCHOBY TpuHATH TosiokeHuss OI'OC COO o paznuumsax 0a30BOro u
yriayOnéHHOTO  ypoBHEeW  u3ydeHus npeamera. OCHOBY — COJEp)KaHUS — KypcoB
«Oprannueckas xumus» U «O0111ast 1 HeoOpraHUYecKas XUMUS) COCTaBIISIET COBOKYITHOCTh
MPEJAMETHBIX 3HAHUW U YMEHHI, OTHOCAILUXCSA K 0a30BOMY YPOBHIO U3YUEHHMS MPEIMETA.
Ora cucreMa 3HAaHUM TOJIy4aeT OMNpEAEIEHHOE TEOPETUYECKOE  JOIMOJIHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIUN 00BEM (HaKTOJIOTMUYECKOTO
maTtepuana. Tak, Ha yriyOJIEHHOM YpOBHE M3YUYEHUS MpeaMeTa oOecrieueHa BO3MOKHOCTh

SHAYUTCIBbHOI'O YBCINYCHUA 00BbEMa 3HAHMH O XMMHUUYECKHX DJIEMEHTaX M CBOMCTBAaX HX



COCIMHEHU Ha OCHOBE pAaCIIMPEHUs M YIUIyOJICHHsS MPEJICTAaBICHUH O CTPOCHHUH
BEILIECTBA, XUMHUYECKOM CBA3M U  3aKOHOMEPHOCTSIX  MPOTEKaHUs  PEAKLHUM,
paccMaTpUBAEMBbIX C TOUYKHU 3PEHUS XUMUUYECKON KUHETUKU U TEPMOJUHAMUKU. M3yueHue
NEePUOANYECKOro 3akoHa u [leproanueckoi cUCTEMbl XUMUUYECKUX 3JIEMEHTOB 0azupyercs
Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX IIPEICTABICHUAX O CTPOCHMM AaTOMA.
XuMHuecKasi CBSI3b OOBACHSETCS C TOYKH 3PEHUS DHEPreTUYECKUX HM3MEHEHUU mnpu eé
o0pa30BaHUM W Pa3pyLIEHUH, & TaKXKE€ C TOYKU 3PEHHS MEXaHHU3MOB €€ 0Opa3oBaHMS.
WN3yuenne TUNOB peakuuid JOMONHsAETCS (QOpMUpPOBAaHUEM IMPEACTABICHUM 00
ANEKTPOXUMHUYECKUX IIPOLECCAaX M JIIEKTPOJIM3E PACIUIABOB M PacTBOpPOB BelleCcTB. B
Kypce OpraHM4YeCKON XUMUU TPU PACCMOTPEHUHN PEAKIIMOHHOMN CITIOCOOHOCTH COEAMHEHUN
yaensieTcsi 0coboe BHUMAHUE BOMpocaM 00 DSIEKTPOHHBIX 3P (eKTax, O B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX M MeXaHHu3Max peakuuil. Ocoboe 3HayeHne UMEET TO, UTO
Ha COJEp)KaHHE KypCOB XHMHHM YIIyOJEHHOTO YPOBHS H3Y4Y€HHUs IS KJIAcCoOB
omnpenenéHHoro npoduss (TIaBHbIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHUN K
oOmielt cucreMe MPeIMETHBIX 3HAHWM) OKa3bIBAIOT BIUSHHUE CMEXHBIC MpeaMeThl. Tak,
HanpuMep, B COACpPKAHMM TpEAMeTa s KIACCOB XHMHKO-(DU3MYECKOro MpoQuiis
0omp1I0€ 3HaUYeHUE OyAyT UMETh 3JIEMEHTHI y4eOHOro MaTepuaia no oomen xumud. [lpu
M3YYEHUU TpeJMeTa B JAaHHOM CIlydyae aKUEHT OyJeT CIelaH Ha OOIIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAS
Teopus (MOJIEKYJISIpHAs TeopHs B (PU3UKE), 3aKOHBI COXPAHEHUSI MAaCcChl M DHEPTUH, 3aKOHbI
TEPMOAVMHAMHUKH, IJIEKTPOJIN3a, NIPEICTABICHUSA O CTPOCHUU BEILIECTB U JIpyroe. B To xe
BpeMsl B COJAEpP)KAaHUU TMpeAMeTa Uil KJIacCOB XHMHMKO-OMOJOTHYECKOro MpOoQuiis
OonpIIMII  ynenbHBIA Bec OyIeT UMEeTh oOpraHuyeckas xumus. B 3ToMm ciydae
MPEIOCTABISAECTCA BO3ZMOXHOCTD JIsl 00siee 00CTOSATENBLHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allud KJIETKH KaK OMOJOTMYECKONM CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K
OpUMepy, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, Kak JMIHUIbL, OEJIKH, YIJIEBOJHI,
HYKJICHHOBBIE KHUCJIOTBI W aApyrue. llpy 5>TOM 3HaHuMA O cocraBeé U CBOMCTBAx
IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIY)KAaT OCHOBOW IS
M3Y4YEHUsl CYIIHOCTH THpoueccoB (OTOCHHTE3a, NbIXaHWs, MHILEBapeHus. B miane
(GbopMHpOBaHUS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHMS OOIEHAYYHBIX METO/OB
NO3HAHUS W ONbITA MPAKTUYECKOIO0 MPUMEHEHUS] HAyYHBIX 3HAHUW H3y4YEHUE MpEeaMeTa

«Xumus» Ha yrayOon€HHOM YpOBHE OCHOBAHO HAa MEXKIIPEAMETHBIX CBS3SIX C YUCOHBIMH



MpeJAMEeTaMH, BXOJSUIMMU B COCTaB NpeAMETHbIX obrnacTeil «EcTecTBeHHO-Hay4dHbIE
npeameTs», «Matematuka u uHpopmarukay n «Pycckuil s3blk M juteparypax». [lpu
M3y4EeHUHU Y4eOHOTo npeaMera «XUMHUs» Ha YIIIyOJIEHHOM ypOBHE TaKKe, Kak Ha ypOBHE
OCHOBHOTO M cpefaHero obmero oOpa3oBanusi (Ha ©0a30BOM YpOBHE), 3ajadeit
MEPBOCTENIEHHON 3HAYMMOCTH SIBJIsIETCS (POPMUPOBAHNE OCHOB HAYKH XUMUH KaK 001acTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, NPAKTUYECKON IEATEIIBHOCTH YEJIOBE€Ka W OJHOTO W3
KOMIIOHEHTOB MHUpPOBOM KyJbTyphl. PemieHue 3Toil 3amaun Ha YriayOJI€HHOM YpOBHE
U3y4EHUsl IpeaMeTa MPEANoaraeT pean3alMio TakuX Iejied, Kak: (opMUpOBaHUE
IIPEACTABICHUI: O MATEPUAJIBHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTAX U IMO3HABAEMOCTH
SABJICHUN IIPUPOJIBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ BEAyIEH pOJIU B
o0ecreYeHnd  yCTOWYMBOTO  pPa3BUTHsI  4YEJIOBEUECTBA: B  PEUICHUH  MpodiemM
AKOJIOTUYECKOM, SHEPreTUYeCcKOM M MUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEIULIMHBI,
CO3JaHMM HOBBIX MaTEepUajoB, HOBBIX MCTOYHUKOB DSHEPruM, B OOECIEUYCHHUH
palMOHANIbHOIO TPUPOAOIOJIB30BaHNSA, B (POPMUPOBAHWU MHUPOBO33PEHUS M OOIIEH
KyJbTypbl YeJIOBEKa, a TaKXe HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M IIPUPOJHOM CpENE; OCBOCHHME CHUCTEMBbl 3HAHWM, JICKAIIUX B OCHOBE
XUMHUYECKON COCTaBJISIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa: (QyHAAMEHTAIbHBIX
IIOHATUH, 3aKOHOB U TEOPUU XUMUU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU BEILECTBA
Ha pPasHbIX YPOBHAX — AaTOMHOM, HWOHHO-MOJICKYJISIDHOM, HAIAMOJIEKYJISIPHOM, O
TEPMOAVUHAMHUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUA XUMUYECKHUX
peakiuii, 0 XMMHUYECKOM PaBHOBECHM, PAcTBOpax M JUCHEPCHBIX CUCTeMaX, 00 0OIuX
HAyYHBIX MPHUHIMIIAX XUMHYECKOTO MPOU3BOACTBA; (HOPMUPOBAHHE Yy OOYYaIOUIUXCS
OCO3HAHHOTO IOHUMaHHSA BOCTPEOOBAHHOCTHM CHCTEMHBIX XHWMHYECKHX 3HAHUM IS
OOBSCHEHUSI KJIIOYEBbIX HJIed W MpoOJEM COBPEMEHHOM XHUMHH, sl OOBSCHEHUS H
IIPOTHO3UPOBAHUSA SBJICHHUM, MMEIOIIUX €CTECTBEHHO-HAYYHYI0 IIPUPOLY; I'PaMOTHOIO
pelieHus: MmpoOsieM, CBS3aHHBIX C XWMUEH, MPOTHO3WPOBAHMS, aHalIM3a U OLEHKH C
MTO3HIIUH IKOJOTHYSCKON O€30macHOCTH ITOCICACTBUM OBITOBOM M MPOWU3BOIACTBEHHOM
NEATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHMYECKHM IIPOM3BOJCTBOM, MCIIOJIIB30BAHUEM M
nepepabOTKON BEIIECTB; YIUIyOJIEHHE MPEACTaBICHUW O HAyYHBIX METOJax IO3HAHMS,
HEOOXOAMMBIX I MNPUOOpPETEeHUsT yMEHUN OpUEHTUPOBATHCS B MHUpPE BEUIECTB U
OOBSICHEHUS] XUMHUYECKHX SIBJICHHMM, HMEIOIIMX MECTO B MPUPOJAE, B HNPAKTUUECKOH

ACATCIIBHOCTH H HOBCGI[HGBHOI\(JI )Ku3HU. B 1mmane peaim3aliiid IICPBOOUCPCAHBIX



BOCIIUTATENIBHBIX M Pa3BUBAIONIUX (DYHKIUNA IEITOCTHOM CHUCTEMBI CPEIHEr0 OOIIEro
oOpa3oBaHUsl TPU HM3YUYCHHH NpeaMera «XUMHs» Ha YriayOJaEéHHOM YpOBHE 0CO0OYyIo
aKTyaJbHOCTh MPUOOPETAIOT TaKHUe IEIM U 3a/1aud, KaK: BOCMUTaHUE YOeKIEHHOCTH B
MMO3HABAEMOCTH SIBJICHUN TIPHUPOMABI, YBAXEHUS K TIPOIECCYy TBOpUYeCTBa B 00JIacTu
TEOPETUUECKNX U MPUKIAIHBIX UCCIEAOBAHUN B XUMUHU, (POPMHUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW; pPa3BUTHUE MOTHUBALUU K
OOy4YEeHHIO U TIO3HAHUIO, CITIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE
YCBOCHHUSI OOIICYEIOBEYECKUX IIEHHOCTEHW;  pa3BUTHE II03HABATEIbHBIX WHTEPECOB,
MHTEJUICKTYaJbHBIX U TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcsi, (pOpMUPOBAHUE Y HUX
CO3HATEIHLHOTO OTHOIIEHUS K CaMoOOpa30BaHUI0O M HEMPEPHIBHOMY OOpa30BaHUIO Kak
VCIOBHIO  YCIENMHOW  mpodecCHOHANBHOM W OOIIECTBEHHOW  JCSTEIBHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3[0pPOBbIO M MOTPEOHOCTH B 3J0pPOBOM 00Opase
KU3HU; POpMHUPOBAaHUE YMEHHUI U HAaBBIKOB Pa3yMHOI'O MPHUPOJIOIOIL30BaHUS, PA3BUTHE
AKOJIOTHYECKOM KYJIbTYPhI, IPUOOPETEHUE OTbITA OOLIECTBEHHO-TIOJIE3HON IKOJIOTUYECKON
NEeATEIbHOCTH.

OO0miee 9uCIO 4acoB, PEKOMEHJOBAHHBIX JJII M3YUYEHUS XMMHUHU Ha YTIIyOJICHHOM
ypoBHe, — 204 yacoB: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 kiacce — 102 gaca
(3 gaca B HezeMIO).

COLAEPXAHUE OBYUYEHHN A1

10 KITACC

TeopeTnueckne OCHOBBI OPraHUYECKON XuMHM [IpeIMeT 1 3HaUYeHHE OPraHUYECKON
XUMUH, TPEJICTABICHUE O MHOT00Opa3uu OPraHUYECKUX COCAMHEHUU. DIIEKTPOHHOE
CTPOCHHME aToMa yriepoja: OCHOBHOE M BO30YXKIEHHOE COCTOsIHUSA. BaneHTHbIe
BO3MOKHOCTH aToMa yriiepoaa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTUHECHUSX. THUIIbI
ruOpUIn3alMi aTOMHBIX opOuTaneil yriepoja. MexaHu3smMbl 00pa3oBaHUsl KOBAJIEHTHOMN
CBs13U (OOMEHHBIN M JOHOPHO-AaKIENTOPHBIN). THUIIBI TepeKpbIBaHUS aTOMHBIX OpOUTaseH,
o- u m-cBsa3u. OpuwHapHas, ABOWHAas W TpouHas CBs3b. CrocoObl pa3phiBa CBSI3EH B
MOJIEKYJIaX OpraHuYecKux BewecTB. [loHsaTHe 0 cBOOOAHOM panukane, Hykiaeopuie u
anexktpodusie. Teopuss CTpoeHUST OpraHuueckux coeauHeHuit A.M. bBytiepoBa u
COBpPEMEHHBIC TIPEACTABICHUSI O CTPYKType MOJEKYJ. 3HAuY€HUE TEOPUU CTPOCHUS
OpraHUYeCKUX coequHeHUuN. MomekysipHble U CTPYKTypHBbIE (opmyibl. CTpPYKTYpHBIE

(GbopMyIIBl pa3IMYHBIX BUIIOB: pa3BEPHYTas, COKpailéHHas, ckeneTHas. M3omepus. Bums



M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. OJEKTPOHHbIE A((PEKThl B MOJIEKYJax
OpraHUYeCKUX COCIMHEHUN (MHAYKTUBHBIN U Me30oMepHbIid 3dektol). [IpencraBienue o
KjIaccuuKanuu opraHuveckux BemiecTB. [loHsTHe o0 (QyHKIMOHAIBHON TpymIe.
I'omomnorus. I'omonoruueckue psaapl. CucremaThyeckass HOMEHKJIATypa OpPraHUYECKHX
coennHeHnii (IUPAC) w TpuBuanbHble Ha3BaHMsS OTIEIBHBIX IPEACTaBUTENECH.
Ocobennoctu u KJaccupukanus OpPraHUYECKUX peaKiui.
OKHCIUTETbHOBOCCTAHOBUTEIbHbBIE peakiuu B OpraHuYecKoi XUMUHU.
DKCIIEpUMEHTAIbHBIE METO/Bl U3YUYEHHUsI BEIIECTB M UX NpeBpalieHui O3HaAaKOMIICHHE C
oOpa3llaMy OpPraHWYECKUX BEIIECTB W MaTephallaMd Ha HX OCHOBE, OIBITHI TI0
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPH HarpeBaHUM (TUIaBieHHE, OOYTJIMBAHHE U
TOPEHHE), KOHCTPYUPOBAHUE MOJICNIC MOJIEKYJ OPraHUYECKUX BEIIECTB. YTJIEBOIOPOIbI
Anxanbl. ['omonoruueckuil psif ankaHoB, oOmas (opmyia, HOMEHKIATypa U U30MEpHs.
DNEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ allkaHOB, Sp3 -rHOpUIU3aLus
aTOMHBIX opOuTaineil yriaepoaa, o-cBsi3b. Kondopmepsl. Ousnueckue CBONCTBA alIKaHOB.
XHUMUYECKHE CBOMCTBA AJIKAHOB: PEAKIUU 3aMEUICHUs, U30MEPU3ALINY, JETUIPUPOBAHNS,
UMKJIN3alY, TUPOJih3a, KpekuHra, ropeHus. lIpeactaBieHne o MeXaHU3ME PEAKIUM
paaukaigbHOro 3aMmenienus. Haxoxnenune B mpupoze. CriocoObl OSy4YeHHs] U TPUMEHEHUE
ankaHoB. 1 KypcuBOoM B JaHHOM TEKCT€ BBIJICJICHBI JIEMEHTHI COJIEPKAHUS YueOHOTO
Marepuasna, KOTOpPble U3y4aroTCsl B O3HAKOMUTEIBHOM IUIAHE U HE BKIIFOYAIOTCS B COCTAaB
npeaMeTHbix pesyiabTaToB ocBoeHus OOIl COO. Iuknoankauwsl. OOmas dopmyra,
HOMEHKJIaTypa M u3oMepusa. OCOOCHHOCTH CTPOCHHS U XMMHYECKHUX CBONCTB MaJIbIX
(muKIIOTIpOTIaH, MUKIO0yTaH) M OOBIYHBIX (IIUKJIOMEHTAH, ITUKIOTEKCaH) ITUKIOATKAHOB.
CnocoObl MONy4eHUsT U NPUMEHEHHE IUKIO0AJIKAHOB. AJIKEHBI. ['oMoJIorHYecKuil psn
aJKeHOB, o0uIas ¢popMmysa, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl aJIKEHOB, Sp2 -TMOpUIU3alMsl aTOMHBIX OpOuTaned yriepoja, G- U T-CBS3H.
CtpykTypHas u reomeTpuueckas (Iiuc-tpanc-) nzomepus. dusndeckrue cBOWCTBA aIKEHOB.
XUMUYECKUE CBOICTBA: pEaKUUU MNPUCOCAUHEHUS, 3aMEUICHUS B O-MOJOKEHUE MpH
JBOWHOM CBSI3M, MOJUMEpPHU3ALMU U OKUCIeHUA. lIpencraBineHne o MexaHM3Me peakuuu
anekTpoduiibHOro npucoearHenus. [pasuno MapkoBaukoBa. KauecTBeHHbIE peaklMK Ha
IBOMHYI0 CBA3b. CmocoObl TMOMy4YeHUsT W [PUMEHEHHE aJKEHOB. AJIKAJUEHBI.
Knaccudukanusa ankaaneHoB (conmpspkKEHHBIC, H30JUMPOBAHHBIC, KYMYJIUPOBAHHbIE).

OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHUYECKHUX CBOWCTB CONPSKEHHBIX JTUCHOB,



1,2- u 1,4-npucoenunenue. [lonumepusanus conpsk€HHbIX AMEHOB. CriocoObl MOTyYeHHUS
U MIPUMEHEHUE alIKaJUeHOB. AJIKUHBI. ["'OMolornueckuil psj ankuHOB, 00mas dopmyra,
HOMEHKJIATYpa M H30MEPHUS. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
QIKWHOB, SP-THOpUIM3AIMS aTOMHBIX opOutaneidt yriepoma. Pu3nyuecKue CBOWCTBA
QNKWHOB. XHMMHYECKHE CBOWCTBA: pPEaKUMM IPUCOCIWHEHMS, JIHMEPHU3aLUA U
TPUMEpPHU3ALNNA, OKHUCIEHUs. KHCIOTHBIE CBOMCTBA aJKMHOB, HMEIOIIUX KOHUEBYIO
TpOHHYIO0 CBsi3b. KauecTBeHHbIE peaklMM Ha TPOWHYIO CB3b. CHOCOOBI MONY4YEHUS U
NpUMEHEHUE aJTKUHOB. ApPOMAaTUYECKHE YTIeBOAOPOAbI (apeHbl). ['omMonoruueckuit psia
apeHoB, o011ast popmyJsia, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJIbl OeH3ona. I[lpaBuio apoMaTWUyHOCTH, NPUMEPHl apPOMATHUYECKHX
coequHeHui. duznueckue CBOMCTBA apeHOB. XUMHUUYECKUE CBOMCTBA O€H30JIa M €ro
TOMOJIOTOB: PEaKLUHUH 3aMEelIeHUs B OCH30JbHOM KOJbLE W YTIEBOAOPOJHOM paJHKaje,
peakiMy MPUCOEIUHEHHMS], OKUCIIEHHE TOMOIOroB Oensona. IlpencraBienue o MexaHusme
peakuuii 3nexkTpodunsHoro 3amenieHus. [Ipeacrasnenre 00 OpUESHTUPYIOIIEM JCHCTBUU
3aMecTuTeNled B  OCH30JbHOM  KOJIbIIE Ha TpPUMEPE  alKWIbHBIX  PaJUKajoB,
KapOOKCUJIbHOW, THAPOKCHIBHOW, aMHHO- W HHUTPOTPYNIBI, aTOMOB TaJOTEHOB.
Oco0EHHOCTH XMMHYECKUX CBOMCTB ctHupona. [lomumepusanus ctupona. CrnocoOsl
ITOJIyYEHHS] U IPUMEHEHUE apOMaTUYECKUX YriaeBoqoponoB. [Ipuponnsiii ras. IlonyTHeie
HedTsaHble Ta3bl. HedTh M €€ mpoucxoxnenue. KameHHBIN yroib M NPOAYKTBI €ro
nepepabotku. CnocoObl mnepepaboTku HEPTU: TMEpPeroHka, KPEKUHTr (TepMHUYECKUH,
KaTaluTU4YeCKuii), pudopmunr, muponn3. I[lpogykTel mepepabotku HedTH, uX
MIPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. ['eHEeTHYECKasi CBSI3b MEXAY Pa3IMUYHBbIMU
KJIaccaMu YTJIEBOJIOPOJIOB. DIIEKTPOHHOE CTPOCHHUE rajgOreHIIPOU3BOIHBIX
YIJIEBOAOPOAOB. Peakiuu 3amMenieHusi rajoreHa Ha TUAPOKCOTPYIITY, HUTPOTpymIy,
UAHOIPYIIILy, aMUHOrpymy. JIefiCTBHE HA rajlOoreHNnpoOru3BOAHBIE BOJHOIO U CIIUPTOBOIO
pactBopa mEnoun. BzanmoaencTerue TMraJloreHAIKaHOB ¢ MarHueM M HUHKOM. [lonsATHE O
METaJUI0OPTaHUYECKUX COEJIMHEHHUSIX. Hcnonb3oBanue raJIOr€HIPOU3BOIHBIX
YIJIEBOJOPOAOB B  OBITY, TEXHHMKE M TpU CHUHTE3€ OpPraHUYECKUX BELIECTB.
OKCNepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MHpeBpamieHuid M3ydenue
(U3MYECKUX CBOWCTB YIVIEBOJOPOAOB (PacCTBOPUMOCTH), KayeCTBEHHBIX pEaKIIMM
yTIEBOAOPO/IOB PA3IMYHBIX KJaccoB (oOecuiBeunBaHUE OpPOMHOM WIJIM HMOJHOM BOJIBI,

pacTBOpa IICpMaHraHaTa KaJlu:d, BSaHMOHeﬁCTBHS allCTUJICHA C aMMHAYHBIM PAaCTBOPOM



okcuna cepedpa(l)), kauecTBeHHOE OOHapyXeHUe yriiepoaa U BOJOPOJa B OPraHUYECKHUX
BELIECTBAX, MOJIyYeHHE ATUIICHA U U3YUYEHUE €r0 CBOMCTB, O3HAKOMJICHHE C KOJUIEKIUAMHU
«Hedtp» u «Yromws», ¢ oOpa3liaMu IUJIACTMACC, Kay4yKOB M PE3MHBI, MOJIETUPOBAHHE
MOJIEKY I yTJIEBOJIOPOIOB U raJlOreHIPOU3BOTHBIX yTJIEBOIOPOOB.
Kucnoponconepxaiue opranndeckue coenuHeHus: [IpenenpHpie 0JHOATOMHBIE CIHPTHI.
Crpoenne MoJieKyJl (Ha MpUMEpe METaHoJia U 3TaHojda). ['oMoJoruyeckuil psija, ooas
dbopmyna, wu30oMepHs, HOMEHKJIaTypa © kiaccudukanus. Puznyeckne CBOWCTBA
NpeleabHbIX OJJHOATOMHBIX CIUPTOB. BOAOpOAHbBIE CBSI3U MEXIYy MOJEKYJIaMH CIUPTOB.
XUMUYECKHME  CBOWCTBA:  pEAaKUUM  3aMEIIEHus,  JACTUApATald,  OKUCJICHMS,
B3aMMOJICIICTBHE C OPraHUYECKMMU M HEOpraHMYeCKUMH Kuciaotamu. KadecTBeHHas
peakiusi Ha OJHOATOMHBIE CHHPTHL. JleiicTBHE ATaHOJda M METaHOJa Ha OpraHU3M
yenoBeka. CriocoObl MOTy4YeHHs] ¥ IPUMEHEHNE OTHOATOMHBIX criupToB. [IpocThie a3dupsi,
HOMEHKJIaTypa ©u u3oMmepus. OCOOCHHOCTH (U3HUECKUX W XUMHUYECKHUX CBOWMCTB.
MHoOroaToMHBIE CHOUPTHl — AITHICHIJIMKOJNb W TIUUEpUH. PU3NUEeCKMe U XUMHYECKUE
CBOMCTBA: peaklUy 3aMEIlEeHUs, B3aUMOICHCTBHUE C OPraHUYECKUMH U HEOPTaHUYECKUMU
KHUCJIOTaMH, KayeCTBEHHas peakiusi Ha MHOroaroMHble crnupThl. [lpencraBienue o
MEXaHU3ME pEeaKUHi HYKICO(PUIBHOrO 3amenieHus. JlelicTBMe Ha OpraHuU3M YeJIOBEKa.
CriocoObpl  TIONyueHUsT W TMPUMEHEHHEe MHOroaToMHBIX crupToB. denon. Crpoenue
MOJIEKYJIbI, B3aUMHOE€ BIIMSIHUE THIPOKCOTPYNNbl U OEH30JbHOrO sjapa. Puznueckue
cBoiicTBa (peHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (peHosa. KauecTBeHHbIE peakinu
Ha Qenon. ToxcuyHocTh ¢enona. CrnocoObl TOMyYEeHHs] W TpUMEHeHue (QeHora.
®enondopmanbaerunias cmona. KapOOHUIbHbIE COCTUHEHHUS — albJIETHIbl U KETOHBI.
DJEKTPOHHOE CTPOCHHE KapOOHWIBHOW Tpynmbl. ['oMoornyeckue psiibl albIerHIOB U
KETOHOB, o0mas ¢opMyna, #u30Mepusi M HOMEHKIaTypa. Dusznyeckue CBOWCTBA
aNbJIETUIOB U KETOHOB. XHMHYECKHME CBOMCTBA albJErHJ0B U KETOHOB: PEaKIUH
npucoenuHenus.  IlpencraBieHne 0 MexaHM3ME — peakUUil  HYKJIEO(UIBHOIO
npucoeanHeHusa. OKHCIIEHUE ajbJETHAO0B, KaueCTBEHHBIE pEaKIUU Ha allbJETU/IBL.
CnocoObl TONy4YeHHS] W TNPUMEHEHUE albJCTUJIOB M KETOHOB. OnHOOCHOBHBIE
npenenbHble  KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHS MOJEKYNT KapOOHOBBIX
KucnoT. M3omepust u HoMeHKIaTypa. Ousndeckre CBOMCTBA OJJHOOCHOBHBIX MPEEIbHBIX
KapOOHOBBIX KHUCJIOT. BOIOpoaHbIE CBSI3M MEXIYy MOJIEKYJaMU KapOOHOBBIX KHCIIOT.

XVWMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, pEAKIUS ASTEPUPUKAIMNH, PEAKIUH C



y4acCTHUEM YTJIEBOJOPOJHOro paaukaiga. OCOOCHHOCTH CBOWCTB MYpaBbHUHOM KHUCIIOTHI.
[lonsiTue O MNPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CJOXKHBIX 3(pUpax, aHTUAPUJIAX,
raJIOTeHaHTUJIpUAAX, amugax, HuUTpwiax. MHorooopasue KapOOHOBBIX  KHUCIOT.
OcoOEHHOCTH CBOWCTB HEMPEACIbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKApOOHOBBIX  KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [lpeacTtaBuTenu BBICIIMX
KapOOHOBBIX  KHUCJIOT: CTE€apuWHOBas, MalbMUTUHOBAas, OJICMHOBAs, JIMHOJEBAs,
JUHOJEHOBas KUCIOTh. CHnocoObl MOJy4YeHUS M TPUMEHEHHE KapOOHOBBIX KHCIIOT.
Crnoxuble >gupbl. ['omonoruueckuit psg, odmas dhopmysa, U30MepUs U HOMEHKIATYpa.
DOU3NYECKUEe U XUMHYECKHUE CBOWMCTBA: THJIPOJIA3 B KHUCJIOW W IIEJIOYHOM cpene. Kupsbi.
Crtpoenue, puznueckre 1 XMMHUIECKUE CBONCTBA KUPOB: THAPOJIA3 B KUCION U MIETOYHOU
cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPKALIMX OCTATKU HENPEACNIbHBIX KUPHBIX
KHCIIOT. JKupel B mpupojae. MbIId KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
nevictBue. Ilonarne o cuHTeTHueckux Mowmmx cpeacrax (CMC). OoOmas
XapakTepucTuka yrieBojioB. Kmaccudukanus yriieBogoB (MOHO-, AUH TOJHCAXapUIbI).
Monocaxapuapl: T0Ko3a, (GpyKTo3a, rajakrosa, pudosa, Ae3okcuprubos3a. duszndeckue
CBOMCTBA M HaxoxJeHue B mnpupojie. dorocunres. Ontuueckas uzomepusi. Kospuato-
LEMHasl TayTOMEpHUsl Ha MPUMEpPE MOJIEKYJbl TJIFOKO3bI, Mpoekiuuu Xeyopca, o- u -
AHOMEPBI TIIFOKO3bl. XUMUYECKUE CBOMCTBA TIIOKO3bI: PEAKINHU C YYACTHEM CIIUPTOBBIX U
aJbJICTUHON TPYII, CHUPTOBOE U MOJIOUHOKHCIIOE OpokeHue. [I[puMeHenne riokossl, eé
3HAUEHUE B IKU3HEACATEIBHOCTH oOpraHusma. Jlucaxapuupl: caxapo3a, MajbTO3a H
7maKkTo3a. BoccraHaBiuBawomMe YW HEBOCCTaHABIMBAIOIIME Jucaxapuibl. ['mapoinus
nucaxapunoB. Haxoxnenne B npupoae u npuMeHeHue. [lommcaxapuapl: kpaxman,
[JIMKOTEH U 1eUTr0i03a. CTpOeHHE MaKpOMOJIEKYJ KpaxMalia, TIIMKOT€HA W LEJUTI0JIO3BI.
du3nMyYecKne CBOMCTBA Kpaxmala M ILEJUII0JI03bl. XMMHYECKME CBOMCTBA Kpaxmana:
TUAPOJN3, KAUYECTBEHHAs peakuus C HMOJOM. XHMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI:
TUAPOJIN3, TONy4YeHue >PUpoB 1euTono3bl. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBINA MIENK). DKCIEPUMEHTAIbHBIE METOJbl HU3YyYEHHUS BEUIECTB U HX
MpeBpanieHnii PacTBOpUMOCTD pa3IMYHbBIX COUPTOB B BOJE, B3AUMOICHCTBUE ATAHOJIA C
HAaTPHUEM, OKHCIICHUE 3TUJIOBOTO CIIUPTA B albJIETU]] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE OJTWJIOBOTO CIHUpPTa JAUXPOMATOM Kajaus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBbIE pEaKIMu Ha aublIeruabl (C  THIPOKCUIOM

muammuncepeopa(l) u runpoxcumom wmeau(Il)), peakuuss raunepuHa ¢ THAPOKCHUIIOM



meau(1l), xumudeckue cBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI, B3AMMOJIEHCTBUE pacTBOpa
II0Ko3el ¢ TuapokcuaoMm Menu(ll), B3aumoneicTBHe Kpaxmajga C HOJOM, pEIICHHE
AKCTIIEPUMEHTANIbHBIX 3a7ad 1o TemMaM «CrnupTbl U GeHobl», «KapOOHOBBIE KHUCIIOTHI.
Crnoxuble 2GuUpb». A30TCoAepKallUe OPraHUYECKHE COCIUHCHUS AMHHBI —
OpraHWYeCKHe MPOU3BOAHBIC aMMmuaka. Kiaccudukamus aMUHOB: anudaTHUdecKue W
apoMaTUYeCKHe; IMEepPBUYHbIC, BTOPUYHbIE W TpeTuuHbie. CTpoeHUE MOJIEKYJ, oO0Ias
dbopmyia, uzoMepusi, HOMEHKJIaTypa U (U3HUYECKHE CBOWCTBA. XHUMHYECKOE CBOMICTBa
annpaTUUYeCKUX AaMHUHOB: OCHOBHBIE CBOWCTBa, aJKWJIMPOBAHHE, B3aUMOJICUCTBHUE
MEPBUYHBIX AMHUHOB C a30TUCTOM kuciaoTod. Conu ankuiaMMOHHUS. AHWIMH —
MpEeJICTAaBUTEIb AMUHOB apoMaThueckoro psaaa. CTpoeHue aHwiInHA. B3auMHOe BIMUsSHUE
TpyII aTOMOB B MOJIeKyJie aHuiuHa. OCOOCHHOCTH XWUMHYECKUX CBOWCTB aHUJIMHA.
KauecTBeHnnble peakiuu Ha aHWIUH. CriocOOBI MOTYYeHHS U MPUMEHEHNE au(aTUuIeCcKuX
amuHoB. [lonmyueHue anunmHa W3 HUTpoOeH30J1a. AMUHOKHUCIOTH. HomeHknarypa u
nzomepusi. OTaenbHbIE TIPEACTABUTENIN O.-aMUHOKUCIIOT: TJIMIIMH, ajlaHuH, ()eHUJIaJaHuH,
CEpHH, TITyTaMMHOBAs KHUCJIOTa, JIM3UH, IUCTEHMH. OnTHyeckas U30MEpHUs aMUHOKHUCIIOT:
D- u L-amuHOKHCIOTH. DPU3MYECKHE CBOMCTBA aMUHOKHUCJIOT. XUMHYECKHE CBOWCTBA
AMUHOKHUCJIOT KaKk aM(OTEpHBIX OPraHUYECKUX COCAUHEHUM, peakius MOJUKOHACHCAIIUH,
oOpa3oBaHH€ NENTUIHOW CBs3U. buosormyeckoe 3HaueHHE aMUHOKUCIOT. CUHTE3 U
TUJIPOJIN3 TENTUAOB. benku Kak npupoaHble NOAUMEphl. llepBUuHas, BTOpUYHAs W
TpeTUYHAsI CTPYKTypa OelkoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THIPOJINU3, JICHATYpallus,
KadyeCTBEHHBIC peaknuu Ha Oenku. [loHaTHE 00 a30TCoAepKAIMX TETEPOMKINICCKHUX
coequHeHuAX. [IMpuMHUINMHOBBIE W NYPUHOBBIE OCHOBaHWs. HyKIIEMHOBBIE KHUCIIOTHI:
COCTaB, CTPOCHUE W OHOJIOTHYECKass POJib. ODKCIEPUMEHTAIbHBIE METOIbl H3y4YCHUS
BEILIECTB M MX IMpeBpaileHuii PacTBopeHue OelKoB B BOjie, JeHATypalus OeIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIMU Ha OCJIKU, PEIlIeHHE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM
«A3oTcojiepKallue OpraHWYeCKUe COeAMHEHUs» U «Pacnmo3HaBaHuE OpPraHUYECKUX
coeMHeHU». BbIcCOKOMONEKyIsipHbIe coenuHeHus: (OCHOBHBIE TOHSTUS ~ XUMHUHU
BBICOKOMOJIEKYJISIDHBIX COCIUHEHUI: MOHOMED, MOJHUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb
MOJMMEPU3AIMU, CPEeAHsAs MOJEKyusipHags Macca. (OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX ~ COCIMHEHUM —  MOJUMEpU3alus M MOJIUKOHACHCAIMSL.
[IpencraBnenne O CTEPEOPETYIAPHOCTA M HAJIMOJIEKYJSIPHOW CTPYKTYpE ITOJIUMEPOB,

3aBUCUMOCTh CBOMCTB IIOJIMMCPOB OT UX MOJICKYJIAPHOT'O U HAAMOJICKYJIIAPHOI'O CTPOCHUA.



[TonumepHbie MaTepHUaibl. [TnacTmaccel (MOJUATHIIEH, MOJIUTIPOTTUIIEH,
NOJIMBUHWIXJIOPUI, MOJIUCTUPOII, NOJIMMETUIIMETAKpUJIaT, NoJIMKapOOHATHI,
nonvdTUIeHTepedTanar). VYTwimzamuss W nepepaboTka IJIACTUKA.  DJIaCTOMEPHI:
HATypalbHBI Kay4yK, CHHTCTHYECKHE Kaydyku (OyTaJueHOBBIA, XJIOPOMPEHOBHIMH,
M30IPEHOBBIN) U CWIMKOHBI. Pe3nHa. BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MENK),
HCKYCCTBEHHbIE (BHCKO3a, allETaTHOE BOJIOKHO), CHUHTETHYECKHE (KalmpoOH W JIaBCaH).
[lonumepsl  crnenualbHOrO  Ha3HaueHHUsl (Te(IOH, KeBiap, SJIEKTPONPOBOSALINE
NOJIMMEPBI, OuopasiaraeMble MOJUMEPHI). IKCHEPUMEHTAJIBHBIE METOJIbl HM3yYEHHUS
BEIIECTB M UX mpeBpamieHnit O3HakoMIIeHHEe ¢ 00pa3aMu MPUPOJAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IUIACTMAacC, KAay4yyKOB, pEIIEHHWE OHKCHEPUMEHTAJIbHbIX 3aJad MO0 TEMeE
«Pacno3HaBaHMe M1acTMacC ¥ BOJIOKOH». PacuérHbie 3anaun HaxoxieHne MoJIeKyIsipHOU
(opMyJIbl OPraHUYECKOTO COEUHEHUS IO MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, HAXOXJCHHE MOJEKYISIPHOU (POPMYIIbI OPraHUYECKOTO COEAMHEHMs IO Macce
(00BEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOTYyKTOB
peakiMu W/WIM  UCXOJHBIX  BEIIECTB, YCTAHOBJIEHHWE CTPYKTYpHOH  (opMyIibl
OpPraHUYECKOTO BEIECTBA HA OCHOBE €T0 XMMHYECKUX CBOMCTB MJIM CIIOCOOOB TIOJTY4ICHHUS,
OMpENENeHUEe JOJIM BbIXOAA MPOAYKTa PEAKUUU OT TEOPETUUECKH BO3MOXKHOTIO.
MexnpeaMernele  ¢BsA3W  Peamuszanmss MEXIPEOIMETHBIX  CBA3€H NpPU  HU3YYCHUU
opranudeckoil xumuu B 10 Kjacce OCYIIECTBISETCA Yepe3 HMCIOJIb30BAHME KaK OOLIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TMOHSATUH, NMPUHATHIX B OTAEIBHBIX IMpeaMeTax
€CTECTBEHHO-HAYyYyHOTO Iukia. OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHSA: SIBJICHUE,
HAy4HBIN (paKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIN3, CUHTE3, KiIaccuuKaius, HaOIoecHHE,
U3MEpPEHHE, SKCIEPUMEHT, MOJIENb, MOJeNpoBanne. Pu3nka: MaTepus, aToM, JIEKTPOH,
MPOTOH, HEWUTPOH, MOJEKYJa, SHEPreTHUYEeCKUl YypOBEHb, BEIIECTBO, TEJI0, O0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, (PU3MYECKUE BEIMYMHBI, E€IUHHULBI H3MEPEHHUS,
CKOpPOCTb, JHEprus, Mmacca. buonorus: KieTKa, OpraHu3M, 3KOcHUCTeMma, Ouocdepa,
MeTaboJIM3M, HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIM THUI MHUTAHHUS,
OposkeHue, (HOTOCHUHTE3, IbIXaHUE, OCNKH, YIJIEBOMABI, KHUPbI, HYKIECHHOBBIC KHUCIOTHI,
(depmenTrl. T'eorpadus: moJe3HbIE HCKOMAEMblE, TOIUIMBO. TEXHOJOTHS: MUIIEBbIE
MPOJIYKThI, OCHOBBI PAlMOHAIBHOIO TUTaHUS, MOIOLIME CPEACTBA, MaTepuaibl U3
UCKYCCTBEHHBIX U cUHTEeTHYeCKuX BOJIOKOH. 11 KJIACC TeopeTtnueckre OCHOBBI XUMUU
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KopnyckynapHOBOJIHOBOM Ayanu3M, JABONCTBEHHass mpupoda 3ieKTpoHa. CTpoeHue
AJNIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. OHEPreTUYECKUEe YPOBHU U
noaypoBHH. AToMHbIe opOuTanu. Kinaccudukanus XuMuueckux 3JeMeHToB (s-, p-, d-, f-
aeMeHTHl). PacrpesneneHue 3JIEKTPOHOB MO aTOMHBIM OPOUTANISIM, TPUHIIMIT MUHUMYMa
sHepruu, npuHuun Ilaynu, npaBwio XyHaa. OJEKTPOHHbIE KOH(Urypaluud aToMOB
AJIEMEHTOB IEPBOTrO—4E€TBEPTOrO MEPUOJOB B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHHH,
AJIEKTPOHHBIE KOHPUTrypanuu HoHOB. [loHsATHE 00 PHEPTUM MOHU3ALIMH, DHEPTUU CPOJICTBA
K DJJIEKTPOHY. OJEKTPOOTpUIATENbHOCTh. llepuonnueckuii 3akoH u llepuonnueckas
cuctemMa xumuueckux anemeHToB .M. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA U
[Iepronnueckol CUCTEMBl XHUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX
VMMM MPOCTBIX U CJIOKHBIX BEMIECTB IO TPyNIaM U NepruojaM. 3HAYCHUE NEPUOTUUECKOTO
3akoHa J[.U. MenneneeBa. XuMmuueckas CBs3b. BHAbI XMMHUYECKON CBSA3M: KOBAJICHTHAS,
MOHHAs, MeTajulnueckasi. MexaHu3mbl 00pa30BaHHS KOBAJICHTHOW CBA3U: OOMEHHBIN H
JOHOPHO-AKIENTOPHBIA. ODHEprusi W JuHa cBs3U. lloisipHOCTH, HANMpPaBIEHHOCTH H
HACBIIIAEMOCTh ~ KOBAJCHTHOM  cBsA3uW. KparHelie cBs3u. Bogoponnas — CBS3b.
MexMoNeKyJIapHbIE B3aUMOJCUCTBHS. BaJICHTHOCTh U BaJI€HTHBIE BO3MOYKHOCTH aTOMOB.
['mbpunuzanust atoMHbIX opOuTaneid. CBsI3b 3JIEKTPOHHOM CTPYKTYpPhI MOJEKYJ C HX
r€OMETPUYECKUM CTPOEHHUEM (Ha MpUMEPE COEAMHEHHI 3J€MEHTOB BTOPOTO IMEPHOJIA).
[IpencraBienne O KOMIUIEKCHBIX coeAuHeHusaX. (CocTaB KOMIUIEKCHOTO HOHa:
KOMILJIEKcooOpazoBarenb, jauradasl. Koopamnamwonnoe  uwmcimo.  Homenkmarypa
KOMIUIEKCHBIX ~COCJMHEHHUM. 3HaueHUWE KOMIUIEKCHBIX coeauHenunil. I[lonsitue o
KOOpJIMHAIIMOHHOW XUMHH. BemecTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS.
Tunel KpucTaNIMYECKUX pemeToK (CTPYKTyp) W cBoicTBa BemecTB. lloHatne o
IUCIEpCHBbIX cucteMax. MctuHHble pacTBOphl. [Ipencrasienne 0 KOJIOUIHBIX pacTBOpax.
CriocoObl BhIpaXEHUSI KOHIICHTPAIIMK PACTBOPOB: MAacCOBasi JIOJIsI BEIIECTBA B PacTBOPE,
MOJIIpHAsi KOHLEHTpauus. HacpllieHHbIE M HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparel. Krnaccudukamuss W HOMEHKIIATypa HEOPTaHMYECKUX BEIICCTB.
TpuBuanbHble Ha3BaHHUS OTACIBHBIX MPEICTABUTENEH HEOPraHMYECKUX BEILIECTB.
Kiaccuduxanus XuMU4eCKUX peakiiuii B HEOPraHUUEeCKON U OPraHMYeCKON XUMHUU. 3aKOH
COXpAaHEHMs MacChl BEIIECTB; 3aKOH COXPAHEHUs M IPEBPALLUCHUsS DSHEPIUM IIpU

XUMHUYECKUX peaknusix. TeruioBbie 3G(EKTh XUMHUUECKUX peakiuii. TepMoxumudeckue



ypaBHeHUs1. CKOpPOCTh XMMHUUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (DaKTOPOB.
['omorennsie u rereporeHHble peakuuu. Kartanmm3 u karanuzatopel. OOpaTumble U
HeoOpaTUMBbIe peakiuu. XUMUYeckoe paBHOBecrue. KoHCTaHTa XMMUYECKOTO PAaBHOBECHSI.
@DakTOpPHI, BIUAIONIME HA MOJOXKEHUE XUMUUYECKOTO PAaBHOBECHS: TEMIIEpATypa, JABICHUE
M KOHUEHTpAalMHM BEIIECTB, YydacTByromux B peakuuu. Ilpunnmn Jle Ilarense.
Onextponutuyeckass auccounanus. CunbHble M ciladble  3J€KTpoiuThl. (CTEneHb
mucconnannu. Monnoe npousBeneHue Boabpl. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAS,
HeWTpanabHas, ImiesnouyHas. Bomopomusiii mokazarens (pH) pactBopa. I'maponu3s coler.
Peakuun wuoHHOro oOMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb
okucieHus. OKHCIUTENb U BOCCTAHOBUTENb. [Iponecchl OKUCIEHHS U BOCCTaHOBIJICHHS.
Baxxueiimme oKUCIUTENN U BOCCTAHOBUTEIH. METOT AIEKTPOHHOTO Oananca. DIEKTPOIU3
PacTBOPOB M PACIUIaBOB BEIIECTB. JDKCIIEPUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX
npeBpaleHnii Pa3noxkenne mepokcuaa BOAOPOAa B NPUCYTCTBUM KAaTAIM3aTOPA, MOAEIH
KPUCTANIMYECKUX PEIIETOK, MPOBEJACHUE PEAKIM HOHHOTO 0OMEHA, ONPEIeNICHUE CPeIbl
pPacTBOpPOB C TOMOIIBI0 HWHJUKATOPOB, M3YYCHHE BIMSHUS Pa3IUYHBIX (HaKTOPOB Ha
CKOPOCTb ~ XMMHYECKOM PpEaKUHMM W  TOJIOKEHHE  XMMHYECKOTO  PAaBHOBECHS.
Heoprannueckas xumusa Ilonoxenne HemeramuioB B llepuoandeckont cucreme
xumuueckux siemeHtoB JI.M. MenzaeneeBa M OCOOCHHOCTH CTPOEHUSI HX aTOMOB.
duznyeckre CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETAUIOB (Ha MpUMEpPE KHUCIOpOJa,
cepbl, ¢ochopa u yriuepona). Bomopon. Ilomydenue, dusmyeckne M XUMHUUYECKHE
CBOWMCTBA: pEaKkMyW C METaulaMH M HEMETa/UlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA.
I'mapunel. TornnuBHbie 3nemeHThl. [anorensl. HaxoxnaeHue B mOpupoae, CIOCOOBI
noixyueHus, (U3MYECKUE W XUMHYECKUE CBOMCTBa. ['amoreHoBopopoinl. Baxkueiimine
KHCIIOPOJCOIEpKAIIME COEJUHEHUs1 TaloreHoB. JlaGopaTopHble W IPOMBIIICHHbBIE
crocoObl ToJy4eHus rajoreHoB. [IpumeHneHue rajmoreHoB U ux coeauHeHuil. Kucmopon,
030H. JlabopaTtopHble U MPOMBIIIEHHBIE CLIOCOOBI MOJIy4YeHUs Kucnopoaa. Ousndeckue u
XUMHUYECKUE CBOMCTBA U NPUMEHEHUE KUCI0poaa u 030Ha. Oxcuasl u nepokcuasl. Cepa.
Haxoxnenue B mpupoze, cnocoObl MmomydeHus, GU3NYECKue W XUMHUYECKHE CBOMCTBA.
CepoBogopon, cynabdunbl. Oxcun cepbi(IV), oxcun cepol(VI). CephHucrtas u cepHas
KUCJIOTBI U UX cojii. OCOOEHHOCTH CBOWMCTB CEpHOM KUCIOTHIL. [IpuMeHeHue cepwl U €€
coenuHeHuit. Azor. HaxoxzaeHue B mnpupone, CnocoObl MOday4yeHus, (U3HUECKHE H
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KHUCJIOTHI U X coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3ora u ero
coenuHeHnil. AzorHbie yaoOpeHus. ®dochop. Haxoxnenue B mnpupojae, CHocoObl
nosydeHus, Quznueckue u xumuueckue cpoiictBa. Dochunpt u PochuH. OKcUIbI
docdopa, bochopnas kucinora u €€ conu. MerapocdopHas u nupodochopHast KUCIOTHI,
dbochopucras u pocopHoBatucrtas Kuciaotel. [I[pumenenne dhochopa U ero CoeTMHCHUI.
docdopHbie  yn0OpeHHUs. Yriepon, HaxOXIEHHE B IpUpoae. AJUIOTPOIHBIE
Moaudukanuu. Ousznyeckne U XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB, 00PAa30BAHHBIX
yriaepoaom. Oxcun yriepona(ll), oxcun yrimepona(IV), yrombHas kuciota U €€ COJIH.
AKTUBUPOBAHHBIA yroib, aacopOuus. dymiepensl, rpadeH, yriepoJHble HAaHOTPYOKH.
[IpumeHeHrne MNPOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro COCIMHEHHI.
Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOIydyeHUs, (PU3HUYECKHE U XHUMHUYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHHEBas KUCIOTa, CUIIMKaThl. [IpuMeHenne KpeMHus
n ero coeauHeHuil. CTekio, €ro mojiydeHue, BUAbl cTekia. [loyoxkeHne meTramuioB B
[lepuonuueckoi cucteMe XUMHUECKUX 3JIEMEHTOB. OCOOEHHOCTH CTPOEHUS dJIECKTPOHHBIX
000JI04eK aTOMOB MeETaJJIOB. PacmpocTpaHeHHEe XHMHUYECKUX 3JIEMEHTOB-METAJIOB B
3eMHOI Kope. O0mue ¢pu3ndeckue cBocTBa MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U
texHuke. CIjiaBbl METAJJIOB. DJIEKTPOXUMUUYECKUN psii HanpspkeHud mertamioB. OoOmiue
CIOCOOBI ITOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPTHS, UPOMETAJUTYPIus,
anekTpoMetautyprus. [lonsitue o koppo3uu MeramioB. CrnocoObl 3alIMTHl OT KOPPO3UH.
OO6mast xapakrepuctuka MetamuioB IA-rpynmel [lepuoandeckoil cUCTeMbl XUMHYECKUX
aneMeHToB. HaTpuii u kanmuii: mnonydeHue, (U3HUECKHE M XHUMHYECKHE CBOWCTBA,
NPUMEHEHHE MPOCTHIX BEUIECTB W HMX coeAuHeHuid. OOmas xapaKTepUCTHKAa METaIOB
[TA-rpynner [leppoguyeckoil CUCTEMBI XMMUYECKUX JJIEMEHTOB. MarHuii M KaJbIU:
noyiyyeHue, (U3n4ecKue U XMMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX
coenuHeHnit. JKECTKOCTh BOABI M CIOCOOBI €€ ycTpaHeHUs. AJIOMUHUNA: TOJy4YEHHE,
¢uznueckue W XHUMHUYECKHE CBOMICTBa, MPUMEHEHHME IMPOCTOTO BEIIECTBA U  €ro
coenquHeHu.  AmdoTepHble  CBOWCTBA OKCHJAAa W THAPOKCHUIA  aJIOMHUHUA,
TUIPOKCOKOMITIEKCHI almfoMuHusA. O011as XapakTepucTUKa METAJIIIOB MOOOYHBIX MOArPYIIT
(b-rpynn) Ilepuoanueckoil CHUCTEMBl XHMHYECKMX JJeMEHTOB. (Du3znueckue H
XUMHUYECKUE CBOMCTBA XpoMa M ero coenuHeHuid. Oxcuabl U ruapokcunbl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel M JIUXpOMaThl, HUX OKHUCIHUTENIbHBIE CBOICTBA.
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coenuHeHui. Baxnelmue coeaunenust mapranna(ll), mapranna(IV), mapranma(VI) u
mapranna(VII). Ilepmanranar kaiusi, €ro OKHUCIUTENIbHBIC CBOMCTBa. DU3MYECKHE U
XUMUYECKUE CBOWMCTBA ene3a W ero coeauHeHuid. OKCHUIBI, THUAPOKCUABI U COJIH
xene3a(Il) u xxeneza(lll). [lonyyenre u npuMeHEHUE Keye3a U €ro CrjiaBoB. OuU3nveckue
Y XMMUYECKHE CBOWMCTBA MeIH U €€ coenuHeHuil. [lonydyeHrne u npuMeHeHue Meau u e€
coenuHeHuid. [luHK: monyuyeHue, (pu3MyecKne MU XUMHYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U THAPOKCHUAA LUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHenne nuHka
U €r0 COCIMHEHUMN. DKCIIEPUMEHTAIIbHBIE METOAbl U3YUEHHUSI BEMIECTB U UX MPEBPALCHUN
N3ydenne 06pa3iioB HEMETALIOB, TOPEHUE cephl, (hocdopa, kene3a, MarHus B KUCIOPO/E,
M3yYCHHE KOJUIeKIMU «MeTalbl W CIUIaBb», B3aUMOJCHCTBUE IIEJTOYHBIX H
LIEJIOYHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIIOJB30BaHHUE BUJEOMATEPHUATIOB),
B3aMMOJICHCTBUE IIMHKA W JKEJe3a C pacTBOPAMHM KHUCJIOT M IIEJIOYEH, KAYECTBEHHBIC
peakuuu Ha HEOPraHWYECKHE aHHOHBI, KAaTHOH BOAOpPOAAa M KATHOHBI METaJUIOB,
B3aUMOJECHCTBUE THUAPOKCUIOB aTOMUHUS M LHUHKA C PACTBOPAMHU KHUCJIOT M LIEIOYEH,
pelIeHre 3KCIEepUMEHTaNbHBIX 3a/1ad 1o temaM «['anorens», «Cepa u €€ cCOeIMHEHUS»,
«A30T u (dochop M mX coemuHEHUST», «METALIBI TIABHBIX MOATPYIMID», «MeTamisl
MOOOYHBIX TOATPYHI». XUMHUS U XKU3Hb PoJib XMMHM B 00ECNEYEHUU YCTONYMBOIO
pa3BuTHsA 4enoBeuecTBa. lIoHATHE O Hay4yHbIX METONAX IIO3HAHUSA M METONOJIOTHH
HAy4YHOro  ucciaeqoBaHus.  HayuHble  OpUHIUMIBI ~ OpraHU3allid  XHMHYECKOIO
pou3BoACTBa. [IpoMbITIIEHHBIE CTIOCOOBI MOMYUYEeHUS BaKHEUIITUX BEIIECTB (Ha MpUMEpE
MPOU3BOJACTBA aMMHaKa, CEPHON KHUCJIOTHI, MeTaHoya). [IpoMbIIIeHHBIE CIIOCOObI
IIOJIyYEHHSI METAJUIOB M CIUIABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOLIEH CPENbl U €ro
nociencteus. [Ipobiema nepepabOTKH OTXOA0B M MOOOYHBIX MPOAYKTOB. Poiib XuMuu B
oOecrieueHnun sHepreTuyeckor OezonacHocTH. [IpuHIMNBL «3enEHON XUMHUM». XUMHUS U
3I0pOBbE YenoBeka. JIekapcTBeHHbIE cpeacTBa. [IpaBuia ncmnoap30BaHus JEKAPCTBEHHBIX
npenapaToB. Pojab XMMHUM B pa3BUTUU MEIULMHBI. XUMHUS MUILIN: OCHOBHBIE KOMIIOHEHTBHI,
numieBsle  100aBku. Ponp  xumum B o0ecrneuyeHUM — MUIIEBOW  OE30MaCHOCTH.
Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumusa. IlpaBuna 6e3omacHOro
WCIIOJB30BaHUs MpEMnapartoB OBITOBOM XWMHHM B TIOBCEJIHEBHOM IKU3HU. XHUMHS B
CTPOUTENBCTBE: BAXKHEUIIUE CTPOUTENbHBbIE MaTepuaybl (LIEMEHT, OeToH). XuMus B
CENIbCKOM  XO3siiicTBe. OpraHuueckue W MUHEpalibHble yaoOpeHus. CoBpeMEHHBIE
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anekTpoHuku. HaHotexnonoruu. Pacu€rHbie 3amaum Pacy€Trel: Macchl BELIECTBA WIIU
00béMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce€ WM OOBEMY OJIHOTO W3
YyYacTBYIOIIMX B PEAKIIMHU BEIIECTB, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOIYKTOB
peakinu, eciii OJHO U3 BEUIECTB UMEET MPUMecH, MacChl (00bEMa, KOTMYECTBA BEIIIECTBA)
IIPOAYKTA PEAKIMHU, €CIM OAHO M3 BEUIECTB JAaHO B BHUJE PACTBOPA C ONPEACIEHHOU
MAacCOBOW J0JIel pacCTBOPEHHOTO BEIIECTBA, MACCOBOW J0JM U MOJIIPHOW KOHUEHTPALUU
BEIIIECTBA B PAacTBOPE, JI0JM BBIXOAA MPOJYKTA PEAKIMU OT TEOPETHUYECKU BO3MOKHOTO.
MexnpenMmetHble cBsi3u Peanuzariuss MeXnpeIMETHBIX CBA3EH NMPU M3Y4YEHHH OOuIel u
HeopraHnyeckon xumuu B 11 Kilacce OCyIIecTBISECTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO- HAYYHBIX MOHSATUN, TaK W MOHSATHUM, NPUHATHIX B OTHAEJBHBIX IMpPEIMETax
€CTeCTBEHHOHAy4YHOro IuKia. OOIIUe eCTEeCTBEHHO-HAy4YHbIE TIOHSTHUA: SIBJICHUE,
Hay4yHbI (¢akT, TUMOTe3a, TEOpus, 3aKOH, aHajdu3, CHHTE3, KiIaccudUKaus,
MEePUOJIMYHOCTb, HAOMIOJEHUE, H3MEpPEHHUE, OSKCIEPUMEHT, MOJENb, MOJAEIUPOBAHUE.
®u3uka: Marepus, MUKPOMHp, MaKpOMHUpP, aTOM, B3JIEKTPOH, MHPOTOH, HEUTPOH, HOH,
M30TONBI, PAJUOAKTUBHOCTH, MOJIEKYJA, SHEPreTUYECKUH YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSHHE BEIIECTBA, HWACAIBHBIA Ta3, (PU3WYECKUe BEIMYMHBI,
€IVHHIBI HW3MEpPEHUs, CKOpPOCTb, OJHEpPrus, mMacca. buonorus: KiIeTKa, OpraHu3M,
sKocucTema, ouocdepa, MeTabOIU3M, MAKPOU MUKPOIJIEMEHTHI, OCIKU, KUPBI, YTIECBOIbI,
HYKJIEMHOBBIE KUCIOTHI, ()€PMEHThI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK DHEPTUU B
skocucTeMax. ['eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE NCKOTIAEMBbIE, TOILIIUBO,
pecypcbl. TexHOJOTUsl: XMUMHUYECKAs] MPOMBIIUIEHHOCTb, METAJTYypPrusi, CTPOUTEIIbHBIC
MAaTepUasbl, CEIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, IMHIIEBAS POMBIIUIEHHOCTb,
(apMaiieBTUYECKAasT MPOMBIIIIIEHHOCTh, TMPOU3BOACTBO KOCMETUUYECKUX IMPENaparos,
MPOM3BOJICTBO  KOHCTPYKLIMOHHBIX  MAaTe€pHaioB, JJEKTPOHHAS IPOMBIIUIEHHOCTbD,
HAHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 XMMHNU
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3VYJIBTATHI

B cooTBeTCTBHM C CHCTEMHO-IESITEILHOCTHBIM MTOJXO0JA0M B CTPYKTYPE JTUUYHOCTHBIX
pEe3yibTaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YpOBHE CpeAHEro oOuero oopa3oBaHUs
BBIJICJICHBI  CJICAYIOIIUE COCTaBIIAIONIME: OCO3HAHUE OOYYaIOIIUMHUCS POCCUMCKOM

FpaH(HaHCKOﬁ HACHTUYHOCTH, TI'OTOBHOCTb K CaMOpPAa3BUTHUIO, CaMOCTOATCIBHOCTH H



CaMOOIIPECIICHUIO; HAJIMYWe MOTHBAlUMU K OOYYEHUIO; TOTOBHOCTh M CIOCOOHOCTH
oOyJaronuxcs pyKOBOJCTBOBATbCS IMPHUHATHIMU B OOLIECTBE IMpaBUIAMH U HOpMaMu
MOBEJICHUS; HAIMYUE MPABOCO3HAHMS, SKOJIOTMUYECKON KYJbTYphl; CIIOCOOHOCTh CTaBUTh
eI U CTPOUTH JKU3HEHHBIE IUIAHbl. JIMYHOCTHBIE PE3yNbTaTBl OCBOEHUS IpEAMETa
«XUMHS» OTPAKAIOT CPOPMUPOBAHHOCTH OIbITA IMO3HABATEIBHOW M MPAKTHUECKON
JEeSATENbHOCTH O0YYalOLMXCsl B MpOLIECCEe peann3aluuu 00pa30BaTEIbHON JIESTEIbHOCTH.
JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS MpeAMeTa «XUMHUSD OTpa)xaroT cOPMHUPOBAHHOCTH
OTbITa I103HABATEIbHOM M MPAKTUYECKOW MAESITEbHOCTH OOydaroluXcs B IpoLecce
peainzanuu 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM YHCJIE€ B 4acTH: 1) rpa)KAaHCKOTrO
BOCIIUTAHUS: OCO3HAHMSI 00YYAIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAKEHMS K 3aKOHY U IPABONOPSIKY; NMPEACTABICHUS O COUUAIBHBIX HOPMAxX U MPaBUIIAX
MEKJIMYHOCTHBIX OTHOLIEHWHA B KOJUIEKTMBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOU
JESTEIBHOCTH MPU CO3AAHUM YUEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MMO3HABATEIbHBIX
3a]a4, BBIMOJIHEHUH XMMHUYECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTU MOHUMATh U MPUHUMATH
MOTHUBBI, HaMEpPEHUs, JIOTUKY M apryMEHThl IPYTMX IpU AHAINW3E Pa3JIMYHBIX BUIOB
y4eOHOU NeATENbHOCTH; 2) MAaTPUOTHYECKOTO BOCHUTAHMS: IIEHHOCTHOTO OTHOIIEHUS K
HMCTOPUYECKOMY M HAyYHOMY HACJIEAUIO OTEYECTBEHHOM XMMHH; YBAXKEHHUSA K IPOLIECCY
TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS XMMUH, OCO3HAHMS TOTO,
YTO JIaHHbIE HAyKM €CTb pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUM, KPOIOTIMBBIX
DKCIIEPUMEHTAJIBHBIX TIOMCKOB, ITOCTOSIHHOIO TpyJa Y4YE€HBIX W IPAKTUKOB; MHTEpECA U
MO3HABATEJIbHBIX MOTHMBOB B TIOJYYEHUM U IMOCIEAYIOIEM aHajiu3e HH(OpManuu o
MEPENOBBIX  JIOCTHIKEHUSX COBPEMEHHOM OTEUYECTBEHHOW XUMHUHM; 3) yXOBHO-
HPAaBCTBEHHOI'0 BOCIIUTAHMS: HPABCTBEHHOIO CO3HAHUSA, JTHUYECKOTO TOBEICHUS,
CIIOCOOHOCTH OIIEHUBAaTh CHUTYallMHM, CBS3aHHbIE C XHMHYECKUMHU SIBICHUSIMU, H
IPUHUMAaTh OCO3HAHHBIC PEIICHMSI, OPUECHTUPYSACHh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE IIOBEIECHME U IIOCTYIIKM CBOMX TOBapHUIIEH C
MO3WLIUKA HPABCTBEHHBIX W IMPABOBBIX HOPM M € YYETOM OCO3HAHUA IOCIEACTBUI
MOCTYNKOB; 4) (GOpMUPOBaHUS KYJIbTYpPHI 3A0POBbsI: MOHUMAaHUS LIEHHOCTEH 3/I0pPOBOTO U
Oe3zomacHoro o0pa3a JKW3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3MYECKOMY U TMCUXUYECKOMY 370pPOBBIO; COONIOACHUS IPaBUII
Oe3omacHOro oOpalleHusi ¢ BEUIeCTBAaMHM B OBbITY, MOBCEJAHEBHOM XHU3HHU, B TPYAOBOH

ACATCIBHOCTH,; IIOHHMMAaHHA LIOCHHOCTHU IIpaBHJI HHIWNBHUAYAJIBHOI'O M KOJUJICKTHUBHOI'O



0e30macHOr0 MOBEACHUS B CHUTYalMsX, YIPOXKAIOUIMX 30POBBIO U KU3HHU JIIOJEH;
OCO3HAHUS TOCJIEICTBUA M HENPUATHS BPEAHBIX NPUBBIYEK (YHNOTPEOIEHHUS aIKOTOJs,
HApPKOTHKOB, KYpPEeHHUs); 5) TPyJOBOTO BOCIIUTAHUS: KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B
y4eOHO-MCCIIEIOBATEIbCKON JEATENHHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKON U
APYrUX BUAAX JEATEIbHOCTH; YCTAHOBKM HAa AKTUBHOE YYACTHE B PEIICHUH MPAKTUYECKUX
3a/lady COLMAJIbHOW HANpaBJIEHHOCTH (B paMKax CBOEro Kijacca, LIKOJbl); MHTEpeca K
MPaKTUYECKOMY H3YUYEHHUI0 Tpodeccuil pa3auyHOro poja, B TOM YHUCIE Ha OCHOBE
OPUMEHEHUS] TPEAMETHBIX 3HAHWI O XWMHUH; YBaXEHHS K TpyAy, JIOASIM Tpylda U
pe3yibTraTaM  TpPYJOBOM  JEATENbHOCTH; TOTOBHOCTM K OCO3HAaHHOMY  BBIOOpY
WHIUBUYyAIBHOW TpaeKTOpuM o00pa3oBaHus, Oyaymied mnpodeccun W pealn3aluu
COOCTBEHHBIX KH3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K
XUMHUHU, HHTEPECOB M TNOTpeOHOCTEeW o00mecTBa; 6) HKOJIOTMYECKOTO BOCIHUTAHMS:
AKOJIOTUYECKHU LETECO00Pa3HOTO OTHOILIEHHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
KU3HU Ha 3eMJie; MOHMMaHUs TTI00abHOTO XapaKTepa 3KOJIOTMUYEeCKUX Mpo0ieM, BIUSHUS
HKOHOMHUYECKHX IPOLECCOB HA COCTOSIHUE NMPUPOJHON M COLUANIBHONW CPElbl; OCO3HAHUS
HEOOXOJUMOCTH  HCIIOJIb30BAHUSA  JOCTIDKEHHMH XUMHHM I PEIICHHS  BOIPOCOB
PAMOHAIIBHOTO TMPUPOJIONOJIb30BaHUS; AKTUBHOTO HENPUATUS IEHCTBUN, MPUHOCSIIHUX
Bpell OKPY)KaloIIe NpUPOAHOW Cpele, yYMEHUs MPOTHO3UPOBATH HEOJAroNnpUsTHBIE
DKOJIOTMYECKHE TOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUM W MPENOTBpAllaTh HX;
HaJIU4Usl Pa3BUTOTO SKOJOTMYECKOIO MBIIIJIEHUS, 3KOJIOTHYECKOW KYJbTYphI, OIbITA
NEATENIbHOCTU SKOJIOTMYECKOM HaIpPaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS MMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHON M COIMAIIBHON MPAaKTHUKE, CIIOCOOHOCTU U YMEHUS
aKTUBHO MPOTHUBOCTOATH HMAEOJOTMU XeMo(poOHuH; 7) LEHHOCTH HAYYHOrO MO3HAHUSA:
MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
OOIIECTBEHHOM MPAKTUKH; MOHUMAHU CeU(PUKH XUMHH KaK HAyKd, OCO3HAHUS €€ pOoH
B (opMUPOBaHHM PAlMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU [EJTOCTHOTO
IpeJICTaBICHHs 00 OKPY’KaloleM MUPE KaK O €MHCTBE MPUPOIbI U YEJIOBEKA, B TO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJEM COXPAHEHHS MPUPOJHOrO
paBHOBeCHUs, YOEKIAEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM [JJiI COBPEMEHHOMU
IMBWIM3AIMU: B €€ TYMaHUCTUYECKOW HANpaBIEHHOCTH W BAXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUalbHOW KYJBTYpbI, B PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOIO

Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOW, JHEPIETUYECKOM, IMHIIEBOM U 3KOJIOTHYECKOU



0€30MacHOCTH, B PAa3BUTUHM MEIWIIMHBI, OOECIICUCHWH YCJIOBHH YCHCIIHOTO TpyaAa H
AKOJIOTHYCCKA KOMGMOPTHOW >KM3HU KaXKJOro WIeHa OOIIeCTBa; €CTECTBEHHO-HAyYHOMN
I'PaMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METOOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX
HayKax, CIIOCOOHOCTH MCIIOJb30BaTh IOJy4YacMbIC 3HAHHUS IJIsS aHaAIM3a M OOBSICHCHHS
SBJICHHMA OKPY’KAIOIIETO MHpa M MPOUCXOAAMMX B HEM HW3MEHCHWH, YMCHHS elaTh
000CHOBaHHBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIMXCS JTAHHBIX C HEITBIO
MOJIYYCHHUSI JTOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh
XUMUYCCKUE 3HAHUS JUIS peHIeHUs MpoOjeM B peaJbHBIX JKU3HCHHBIX CHUTYaIUsX;
HMHTEpeca K MO3HAHUI0, UCCIIeI0BATEIIbCKOM IEITEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HETIPEePHIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHUIO, K AKTUBHOMY IOJYYCHHIO HOBBIX
3HAHWM TI0 XWUMHU B COOTBETCTBHHM C JKM3HCHHBIMH TOTPEOHOCTSIMH; HHTEpeca K
OCOOEHHOCTSIM TpyJa B pa3IHUHbIX cdepax NPoPecCHOHATBEHON EATeTLHOCTH.
METAIIPEAMETHBIE PE3VJIbTATHI

MertanpeMeTHBIE pe3yIbTaThl OCBOCHHS NIPOrpPaMMbI 10 XHMHH Ha YpOBHE
cpenHero  obmiero  00pa3oBaHHMS  BKJIIOYAIOT: 3HAUYUMble U1 (OPMHUPOBAHUS
MHUPOBO33pPEHUS 00YUAIOMUXCS MEKIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIECHAYYHbIE
MOHATHUS, OTPAXKAIONIUE IICJIOCTHOCTh HAYYHOW KApTUHBI MHUpPA U CHEIU(DHUKY METOIOB
MMO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, JHEPTHS,
SIBJICHHE, TIPOIIECC, CHCTEMa, HaydHbIH (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCICIOBaHKME, HAOJIOJICHUE, W3MEPCHHE, SKCICPHUMCHT U JPYTHC);
YHUBEPCAITbHBIC yueOHbIC JEHCTBUS (o3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
peryisTuBHEBIE), obecreunBammme G(opMupoBanne GyHKIUOHATHLHOM TPAMOTHOCTH U
COI[MATILHON KOMIIETCHIIMM OO0Yy4YaronIuXxcsi; COCOOHOCTh OOYYarOIIMXCSl HCIOIb30BaTh
OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC
y4deOHbIC JICWCTBUS B II03HABATEIBLHONH M COLMAILHON mNpakTUKe. MeTanpeaMeTHbBIS
pe3ynbTaThl OTPAXKalOT OBJIAJICHUE YHHBEPCAJIBbHBIMU YUYCOHBIMH ITO3HABATCIIbHBIMU,
KOMMYHHUKATUBHBIMH M PETYJISTUBHBIMHU JeicTBHSIMHU. [l0o3HaBaTCIbHBIC YHHBEPCAIbHBIC
yueOHbIe nericTBrus ba3oBbie JTOTHYECKHE NEUCTBHS: CAMOCTOSTENHHO (OPMYIUPOBATH U
aKTyalM3upoBaTh MPOOJEMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMNPEACIATh IIEIH
JCATENBHOCTH, 3a7aBas MapaMeTPphbl U KPUTEPUHU UX JOCTHKCHUS, COOTHOCHTH PE3yJIbTAaThI
JCATEIBHOCTH C MOCTaBJICHHBIMM IICJIIMH; MCIIOJIb30BaTh MPHU OCBOCHUU 3HAHHWHA MPUEMBI

JIOTHYCCKOI'O MBIIJICHUSA: BBLACIIATH XAdPAKTCPHBIC IIPU3HAKHU MOHITUH U YCTaHaBJIMBATb



WX B3aHMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONINE TOHITHS JIJIT OOBSICHEHHSI OTACIIBHBIX
(aKkTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS W KPUTEPHUM ISl KiacCU(UKAIIMU BEIIECTB U
XUMUYECKUX  pEaKlMil; yCTaHABIWBAaTh MPUYUHHO-CJIECICTBEHHBIC CBS3HM  MEXKIY
W3Yy4aeMbIMH  SIBJICHHUSIMHU; CTPOUTH JIOTHUECKHE pacCyXaeHus (MHIYKTUBHEIE,
JNCTyKTUBHBIC, T1I0 aHAJOTWH), BBIIBIATH 3aKOHOMEPHOCTH ¥ TPOTUBOPEYUS B
paccMaTpUBaeMBbIX SIBICHUSAX, (DOPMYJIHUPOBATH BBIBOJBI W 3aKIIOUYCHUS; MPUMEHSATH B
MpoIiecce IMO3HAHWSA WCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
npeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HAK (CMMBOJ) 3JIE€MEHTAa,
XUMHUYecKas (Qopmyia, ypaBHEHHE XUMHUYECKON pEaklMd — TPH PEIICHUU YYEOHBIX
MO3HABATEIbHBIX M TPAKTUYECKUX 3a/ady, MPUMEHATh Ha3BaHHBIE MOJICIbHbBIE
MPEACTABJIICHUS] JJIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB W3YYaEMBIX BEIIECTB U
XUMUYECKUX peakiuil. ba3oBble HCClenoBaTeIbCKAE JEHCTBHUS: BJIAJIETh OCHOBaMHU
METOJ/IOB HayYHOTO MO3HAHUS BEIISCTB U XMMHYECCKUX pEaKIuii; (OpMyIUpOBaTh LEIH U
3aJlayd  KCCIIEJIOBAHUs,  MCIOJb30BaTh  IOCTaBJICHHbIE U CaMOCTOATEIHHO
chopMyTUPOBaHHBIC BOMPOCHI B KadyeCTBE HWHCTPYMEHTA TO3HAHUS U OCHOBBI JUIS
(GbopMHpOBaHUS THUIIOTE3Bl MO TPOBEPKE MPABWILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA,
BIIQJICTh HAaBBIKAMHU CaMOCTOSITEIIPHOTO ITUTAHUPOBAHUS U TPOBEIACHUS YUCHUICCKUX
OKCIIEPHMEHTOB, COBEPIIEHCTBOBAaTH YMEHHUS HAOMIOAAaTh 3a XOAOM IpoIlecca,
CaMOCTOATENLHO MMPOTHO3UPOBATH €0 PE3YNbTaT, GOPMYIUPOBATH 0OOOOIEHHS U BHIBOIBI
OTHOCUTEJIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM
OoTYéT O MPOJCIIaHHON paboTe; MpPUOOPETaTh OMBIT YYCHUUECKOW HCCIEIOBATEIbCKON H
MIPOCKTHOU JESATETHHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIIEHOMY
MMOMCKY METOJIOB pEIICHUS MPaKTUYECKWX 3a/Jad, MPUMEHEHHUIO Pa3IMYHBIX METOJOB
nmo3HaHus. Pabora ¢ wuHpOpManuel: OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uH(popMaI (Hay4YHO-TOMYJISIpHAS JIMTEpaTypa XUMUYECKOTO COJEPKaHUsI, CIIPABOYHBIE
nocobusi, pecypcel lHTEpHETa), aHamu3upoBaTh HHPOPMAIIMIO PA3TUYHBIX BUAOB U (HOPM
MIPEICTABICHUS, KPUTUYECKH OIICHUBATH €€ JOCTOBEPHOCTh W HEMPOTHBOPEUYHUBOCTD;
(dbopMyIUpOBaTh 3aMpPOChl W MPUMEHATH Pa3IMYHBIE METOIBI TPH TOUCKE U O0TOOpe
uH(opMaIuu, HEOOXOAMMOM /I BBITIOJHEHUS YYEOHBIX 3a1ad OINpPEACIEHHOTO THIIA,
MpUOOPETaTh OIBIT MCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U
pPa3IUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (GopMy

npejacTaBieHus uHPopManuu (cxembl, TpaduKH, IUArpaMMmbl, TaOIWIBI, PUCYHKU U



JPYTrHUe); UCIOJIb30BaTh HAYUYHBIN SI3bIK B KaUE€CTBE CPEJICTBA MPHU pabOTe C XUMUUYECKON
uH(opMaIeil: TPUMEHITh MEeXNpeaMeTHble (pu3ndeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJBI, (QopMynbl, aOOpeBUATypbl, HOMEHKIATypy; HCIOJIb30BaTh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBa HArisgHOCTH. KOMMYHHMKAaTHUBHBIE YHHBEPCAJIbHBIE y4eOHBIC
JeUCTBHS: 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TE€MbI B XOJ€ JUaIora W/Win
JUCKYCCUH, BBICKa3blBaTh WJIEH, (POPMYJIHPOBATH CBOM MNPEIJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUSL ~TPEIJIOKEHHOM  3aladd; BBICTYNIATh C NPE3CHTAIMEN PE3YJIbTATOB
NO3HABATEIBHON JIESITENBHOCTH, IOJIYYEHHBIX CAaMOCTOSITEIBHO WM COBMECTHO CO
CBEPCTHUKAMHU TP BBITIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKONU pabOThI IO
HCCIICIOBAHUIO CBOMCTB H3Yy4YaeMbIX BEILIECTB, pEAIU3alUU Y4YeOHOTO TIPOEKTa, H
dbopMynupoBaTh BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
CorjacoBaHUs TO3MUUN B XoJe OOCYyX JAeHUS M OOMEHa MHEHUAMH. PerynsTuBHbIE
YHUBEpCalIbHbIe YUEOHbIE TEHCTBUS CAMOCTOSATEIBHO TUIAHUPOBATH U OCYIIECTBIISTH CBOIO
MO3HABATEIbHYIO JEATEIIBHOCTh, ONMpEAENss €€ LEeNu U 3aJa4yd, KOHTPOJIUPOBATh U IO
Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh TNpEAJaraéMblii ajirOpuTM JEUCTBUM TpU
BBITIOJITHCHUH YUEOHBIX U MCCIICOBATEIHLCKUX 3aj]iay, BEIOMpaTh Hanbosee 3 (HEeKTUBHBIN
croco0 X pemieHus ¢ y4€TOM MOJYy4YEHHUS HOBBIX 3HAHHMI O BEIIECTBAX M XMUMHUYECKHUX
pEaKIusAX; OCYLIECTBIIAThH CAMOKOHTPOJb JEATENIBHOCTH Ha OCHOBE CaMOAHAIN3a H
camoolieHku. [IpenMeTHbie pe3ysbTaTbl OCBOCHUS MPOTPaMMBI IO XUMUU Ha YIi1yO0iaEHHOM
YpOBHE Ha YPOBHE CpeaHero oOIero o0pa3oBaHUs BKJIIOYAIOT cCHEHU(PUYECKUe s
y4eOHOro mpeaMera «XWUMHUS» HAaydHbI€ 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUU 10
OCBOGHUIO, HHTEpHpETAlM U MPeoOpa3OoBaHMIO 3HAHWUW, BHIBI ACSITEIBHOCTH IO
MOJTYYE€HHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUW B PA3UYHBIX YYEOHBIX CUTYaIUsX, a
TaKK€ B PEAbHBIX >KU3HEHHBIX CUTYyallMsX, CBSI3aHHBIX ¢ Xumuend. B mporpamme 1o
XUMUH NPEIMETHBIE PE3YJIbTATHI IIPEACTABIICHBI IO TOAAM U3yYCHHUS.

IMPEAMETHBIE PE3VYJIBTATEI 10 KITACC

[IpenMeTHble pe3ysibTaThl OCBOEHHUSI Kypca «OpraHvueckas XHMUS» OTPaXKaroT:
c(OpPMUPOBAHHOCTHh MPEACTABICHUI: O MECTEe W 3HAYCHWU OPTaHUYECKOW XHMHHU B
CUCTEME €CTECTBEHHBIX HAayK M €€ poiau B O0O0ECHeYeHHH YCTOWYMBOIO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTUYECKOM, JHEPreTMUeCKO U IHUILEeBOU
0e30MacHOCTH, B pa3BUTUN MEJIUIIMHBI, CO3JaHIUH HOBBIX MAaTE€pPHAJIOB, HOBBIX HICTOYHUKOB

SHEPrud, B OOECMEYEHUU PalMOHAIBHOTO TMPUPOJONOIB30BaHus, B (POPMUPOBAHUU



MHPOBO33pEHUS U OOIIEH KyJbTYphl YEJIOBEKA, & TAKXKE KOJOTMYECKHM OOOCHOBAHHOIO
OTHOLIEHHUS] K CBOEMY 3JI0POBBIO U NPUPOJHON Cpelie; BIIAJCHUE CUCTEMOM XMMHUUYECKUX
3HAHHUM, KOTOPAsi BKIIFOYAET: OCHOBOIIOJIAralolIe NOHATUS — XUMAYECKUM JIEMEHT, aTOM,
AIpO W DIEKTpPOHHAs 000J0YKa aToma, S-, p-, daToOMHbIE OpOWTANH, OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUSI aToMa, TMOpUIM3alvs aTOMHBIX OpOWTanei, MOH, MOJIEKya,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKAsl CBSA3b, MOJIb,
MOJISIpHasE Macca, MOJISIPHBIA OOBEM, YIJIepOAHBIA CcKelleT, (yHKUHOHAJIbHAs TpyImna,
paaukai, CTpYKTypHbIe QopMyIibl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEIETHBIEC), N30MEPHS
CTPYKTypHasT M  TPOCTPAHCTBEHHass (reoMeTpuyecKas, ONTHYECKas), H30MEpBHI,
TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YIJIEBOJOPOXBI, KHUCIOPOA- U a30TCOACPIKAILINE
OpraHUYECKue COECIMHEHNS, MOHOMED, IIOJINMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOpUHU, 3aKOHbl (mepuoguueckuit 3akon JI.M.
MeHnpneneeBa, Teopus CTpOEHUsA OpraHudeckux BemectB A.M. byriepoBa, 3aKoH
COXpAaHEHMs] MAaCChl BEIIECTB, 3aKOH COXPAaHEHUs U NPEBPALLCHUS DHEPIUM IIpU
XUMUYECKUX  PEaKlUMsX),  3aKOHOMEPHOCTH,  CHMBOJMYECKHA  S3BIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHMs, JIeKalMe B OCHOBE IIOHMMAaHUSA NPUYMHHOCTH W
CUCTEMHOCTH XMMHWYECKUX SBJICHHW; NPEACTABICHHA O MEXaHU3MaX XHUMHUYECKHUX
peaKkuui, TEPMOAMHAMHYECKNX W KHHETHYECKHMX 3aKOHOMEPHOCTSAX HX IMPOTEKAHMS, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYIMI aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA U ME30MEPHBIH
s dextrl, opuentanTsl | u Il poxa); dakroisornyeckue CBeACHUS O CBOMCTBAxX, COCTABE,
MOJy4YeHUHU U 0€30MaCHOM HCIIOIb30BaHUH BaXKHEUIINX OPraHMYECKUX BEUIECTB B OBITY U
NPAKTUYECKON JESITeTbHOCTH YeNOBEeKa, OOMMX HAay4YHBIX NPUHIUIAX XHUMHYECKOTrO
MpOMU3BOACTBA (HA TMpUMEpPE TNPOU3BOJCTBA METAaHOJA, IepepadOTKH  HEPTH);
c(OpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIEC MPU3HAKU MOHATHM, YCTaHABIMBATD
UX B3aHMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIUE IIOHATHSA [PU ONMCAHUU COCTABa,
CTPOEHHS ¥ CBOWCTB OpPraHUYECKUX COCTUHEHUH; CHOPMHUPOBAHHOCTH YMEHUIA:
HCIIOJIb30BaTh XMMUUYECKYIO0 CUMBOJIMKY JUIS COCTABJIEHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUYECKUX BEIIECTB; COCTABISAThH
YpPaBHEHUS XHMHYECKMX pPEaKIM M PACKpbIBaTh HMX CYIIHOCTb: OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABIEHHUS AJIEKTPOHHOIO OajlaHca 3TUX
peakimii, peakiuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS MX TOJHBIX M COKpAIIEHHBIX

HMOHHBIX ypaBHeHHﬁ; HU3roTaBJINBAaTb MOJACIN MOJICKYJI OPraHUYCCKHUX BCIICCTB JIA



WUTIOCTPALIUM UX XUMHUYECKOTO M MPOCTPAHCTBEHHOrO CTPOCHUs; CHOPMUPOBAHHOCTH
YMEHUH: yCTaHABIWBATh MPUHAJJICKHOCTh HM3YyUYECHHBIX OpPraHUYECKUX BELIECTB IO HX
COCTaBY M CTPOCHUIO K OMPEeNIeIEHHOMY KJIacCy/TpyIIle COeUMHEHUH, JaBaTh UM Ha3BaHUS
o cucremarnueckoi HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS JJIS
OTJIEJIbHBIX TMPEACTABUTENIE OpPraHMYECKUX BEIIeCTB (ITUJIEH, AalleTUJIEH, TOJYOJI,
[JIMIEPUH, STWICHIJIUKOIb, (eHo, hopMaibAerul, aleTalbIeru/l, alleTOH, MypaBbUHAas
KHUCJIOTa, YKCYCHAsl KMUCJIOTa, CTeapHUHOBAs, OJIEMHOBAS, MATbMUTUHOBAS! KUCJIOTHI, TJIUIIVH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AaHUIIUH, JUBUHWI, U30TIPEH, XJIOPOMPEH, CTUPOI U JAPYTHE);
c(hOpPMHUPOBAHHOCTh YMEHHSI ONPENETATh BHUJ XUMUYECKOHW CBSI3M B OpPraHUYECKUX
coeMHEHUAX (KOBaJIEHTHasT W HWOHHAs CBsI3b, G- M T-CBSI3b, BOJOPOJHAS CBS3b);
c(hOpPMHUPOBAHHOCTh YMCHHSI TPUMEHSATH TIOJOKECHHSI TEOPUHM CTPOCHUS OPTaHUYECKUX
BemecTB A.M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTU CBOMCTB BEIIIECTB OT UX COCTaBa
U CTpoeHus; CPOPMHUPOBAHHOCTL YMEHHUN XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkue U XMMHYECKHUE CBOWCTBA TUMUYHBIX TMPEJCTABUTEICH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKEHOB, aJKaJHEHOB, AQJIKWHOB,
apOMAaTUYECKHUX YTJICBOJIOPOJOB, CIIUPTOB, aJbJCTHUIOB, KETOHOB, KapOOHOBHBIX KHCIIOT,
MPOCTBIX M CJOXKHBIX 3(UPOB, XKUPOB, HUTPOCOCTUHEHHN W aMUHOB, aMHHOKHUCIIOT,
O€NIKOB, yraeBOAOB (MOHO-, JHU- M TMOJHCAaXapuioOB), WUIIOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOLIMX XUMHYECKUX pPEaKUuid C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (PopMyIT; cHhOPMUPOBAHHOCTh YMEHHMS MOATBEPKIATh Ha
KOHKPETHBIX  TPUMEpax  XapakTep  3aBUCUMOCTH  PEAKIMOHHON  CIIOCOOHOCTH
OpTraHUYECKUX COEJUHEHHI OT KPaTHOCTHM MU THUIA KOBAJICHTHOW CBSI3U (G- U T-CBS3H),
B3aMMHOTO BJIUSIHHS aTOMOB U TPYINI aTOMOB B MOJIEKYJax; CPOPMUPOBAHHOCTh YMEHUS
XapaKTepru30BaTh UCTOYHUKH YIIIEBOJOPOJAHOTO ChIphs (HE(Th, MPUPOJHBIA Ta3, yroihb),
CrocoObl €ro mnepepadoTKM M MPAKTHUECKOEe MPUMEHEHUE NPOAYKTOB IepepaboTKH;
c(OpPMHUPOBAHHOCTh BIJIAJICHUS CHUCTEMOM 3HAHMM O ECTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAONIOJCHUU, U3MEPEHUH, MOJICIUPOBAHUHU, JKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHHUSI IPUMEHATh 3TH 3HAHUS; CPOPMUPOBAHHOCTh YMEHUS MPUMEHSTh
OCHOBHBIE ONEpallid MbBICIUTEIbHON JEATCIbHOCTH — aHaJlu3 U CHUHTE3, CpPaBHEHUE,
000011IeHre, CUCTEMATU3allMi0, BBISBIICHHE TMPUYMHHO-CIEJICTBEHHBIX CBSI3ed — s
U3y4YeHHUs] CBOMCTB BEUIECTB M XHMMHUYECKHX pPEaKlHil; cPOPMHUPOBAHHOCTh YMEHHIA:

BBISIBIISITh B3aMMOCBSI3b XUMHMUYECKUX 3HAHUN C IOHATHUSIMU U MpCaACTABICHUAMU APYIHX



€CTEeCTBEHHO-HAYUHBIX MPEAMETOB JUisi 00Jieeé  OCO3HAHHOIO TMOHUMAaHUS CYIIHOCTHU
MaTepualbHOrO €IMHCTBA MHUpPA, HMCIOJIb30BAaTh CHUCTEMHBIC 3HAHMUS MO OPraHUYECKOU
XUMUHU JJIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIITUX €CTECTBEHHO-HAYUYHYIO
pupoay; chopMUPOBAHHOCTH YMEHHUMN: MPOBOIUTH PACUETHI IO XUMHUYECKUM (HOpPMYJIaM H
YpPaBHEHUSM XUMHUYECKHX PEAKIMH C HCIOJIh30BaHHEM (HHU3UYECKUX BEIWYWH (Macca,
00bEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Pacy€Thl MO HAXOXKACHUIO XUMHYECKOH (HOPMYIIbI BEIIECTBA IO H3BECTHHIM
MAacCOBBIM  JIOJIAIM  XHMHWYECKUX DJJEMEHTOB, MPOAYKTaM CrOpaHus, IUJIOTHOCTHU
ra3000pa3HbIX BEIIECTB; CPOPMHUPOBAHHOCTH YMEHHI: IPOTHO3UPOBATh, AaHAJIU3UPOBATh U
OIICHUBATh C TIO3WUIMH 3KOJOTHYECKOW O€30ImacHOCTH IIOCICACTBHUS OBITOBOM U
MIPOU3BOJICTBEHHOM JESTEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IMepepadOTKOM BEIECTB,
WCIIOJb30BaTh TOJYUYECHHbIC 3HAHUSA [JIi MPUHATHS TPAMOTHBIX PEIICHUH mnpoljeM B
CUTyallMsX, CBS3aHHBIX C XUMHEH; CHOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIHHO
IJIAHUPOBATh M MPOBOJAUTH XUMHYECKUM IKCIIEPUMEHT (MOJTYyUYCHHE W M3yYEHHUE CBOMCTB
OPraHUYECKUX BEILECTB, KAUECTBEHHbBIC PEAKIIMU YIJIEBOJOPOJAOB Pa3IMUHBIX KJIACCOB U
KHCJIOPOJICOJIEPIKAIIMX OPTaHMYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3aJ1a4 110
pacrio3HaBaHUID OPraHUYECKHX BEHIECTB) C COOJIIOJACHUEM MpaBuil OE30MaCHOTO
oOpalieHusi ¢ BellecTBaMH M JabOpaTOpHBIM 00O0pyAOBaHHEM, (POPMYIHPOBATH ILIENb
UCCJICJIOBAHUSI, TPEJICTABIAT, B pa3IMdyHOd (popMe pe3ysabTarhl OSKCIEPUMEHTA,
aHaJM3UPOBATh U OIIEHHUBATh UX JOCTOBEPHOCTH; CHOPMUPOBAHHOCTh YMEHHUI: COOIOATh
MIpaBHJIa KOJIOTHIYCCKH 1EJI€CO00Pa3HOr0 MOBEICHHS B OBITY U TPYJIOBOU JICSITEIHHOCTH B
LEJSAX COXPAHEHUSI CBOETO 370POBbsI, OKPY KAIOIIEH MPUPOTHON CpPEeAbl U JOCTUKEHUS €€
YCTOMYMBOIO pa3BUTHSI; OCO3HABATh OMACHOCTh TOKCHYECKOTO JEWUCTBUSI Ha >KUBBIC
OpraHU3MBbl OINpPEeEAEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mokazatens [1JIK;
aHAJM3UPOBAaTh  I1€J€COO0PA3HOCTh  MPUMEHEHMUs]  OPraHWYECKHMX  BEIIECTB B
MPOMBIIIJIEHHOCTY ©W B OBITYy C TOYKHM 3pPEHUS COOTHOIICHUS PHCK-TIOJNB3a;
c(hOpPMHUPOBAHHOCTh YMCHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBIM ITOMCK XHMHYECKOU
uHDOpMAIM B PA3IMYHBIX WCTOYHWKAX (HAaydYHass W ydeOHO-HAy4yHas JUTEparTypa,
cpeacTBa maccoBod uHpopManuu, VMHTEpHET U Apyrue), KPUTHYECKH aHAIU3UPOBATH
XUMUYECKYI0 HH(poOpMaIuio, nepepadarbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3aaueii.

11 KITACC



[IpenmeTHble pe3ysibTaThl OCBOCHHSI Kypca «OOIass U HeopraHuyeckass XUMUs»
OTPaXarT: CHOPMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUW MPHUPOIbI, O MECTE€ W 3HAYCHUU XUMHUHU B
CHUCTEME ECTECTBEHHBIX HayK M €€ pOJIdi B OOCCIEYCHHH YCTOMYHBOTO pAa3BUTHA, B
pemieHnr TPOOJIeM DSKOJOTUYECKOM, HSHEPreTHUYECKOW H THUIIEBOM OE30MacHOCTH, B
Pa3BUTUU MEJIUIMHBI, CO3JJaHUM HOBBIX MaTE€pPUAJIOB, HOBBIX HMCTOYHHKOB SHEPIrUH, B
o0ecrieYeHUr palMOHAIBHOTO MPUPOJIOIIOIL30BaHus, B POPMUPOBAHUU MUPOBO33PEHUS U
001116 KyJIbTYpHI YEJIOBEKA, a TAKKE IKOJOTHUECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
300POBbI0 M IIPUPOJIHOM CpPEAE; BIAACHUE CUCTEMOW XHWMHUYECKMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOIINE TOHITUA — XUMWYECKHW JJIEMEHT, aTOM, SIpO aToMa,
M30TOTBI, AJICKTPOHHAsT O00O0JI0YKa aTroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMSI aTOMa, TMOpuAM3alusl aTOMHBIX OpOuTajied, MOH, MOJIEKYa,
BAJICHTHOCTb, JJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKHWCICHUS, XHUMHUYECKas CB3b
(KoBaJIeHTHasi, HWOHHAs, META/UIMYECKas, BOJOPOJHAN), KpUCTAUIMYECKAas pEIIETKa,
XUMHUYECKasl PEaKUHusi, PacTBOp, BJEKTPOJIUTBI, HEIIEKTPOJIUTHI, SICKTPOJIUTHUYECKAS
JVCCOLIMALNS, CTENEeHb JHCCOUMALIMU, BOJOPOAHBIM  IOKAa3aTelb, OKHUCIWTEIb,
BOCCTAHOBUTENb, TEIUIOBOM 3()(PEKT XUMUYECKOM pEaKLUHH, CKOPOCTh XUMHUYECKOH
peakIuu, XHUMHUYECKOE pPABHOBECHE; TEOPUM M 3aKOHBI (TEOpUsl DIECKTPOTUTUUYECKOU
aucconyanuu, nepuoaumdeckuid 3akoH J[.M. MenaeneeBa, 3aKOH COXpPaHEHHUSI MAacCChI
BEIIIECTB, 3aKOH COXPaHEHMS M MPEBPALICHUS DHEPTUU NTPU XUMUUYECKUX PEAKIUAX, 3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JICUCTBYIOLIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJMYECKUNA SI3bIK XUMHHM, MHUPOBO33DEHUYECKHE 3HAHHWS, JICKAIIME B OCHOBE
MMOHMMAaHHUSI TPUYMHHOCTH M CHCTEMHOCTHM XUMHYECKUX SIBJICHUW; COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHUM BENIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM H
HAJIMOJICKYJIIPHOM YpPOBHAX; MPEACTABICHUS O MEXAaHU3Max XHMHUUYECKHUX PEaKIui,
TEPMOJIMHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUSA, O XUMUYECKOM
pPaBHOBECHUU, pPACTBOpPAX U JHUCIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKUE CBEICHUS O
CBOMCTBax, COCTaBe, TMOJYYEHWH ¥ OE30MaCHOM WCIOJIH30BAHUHM  BaKHEUIITHUX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JEATENbHOCTU 4YeJIOBEKa, OOIIMX
Hay4YHBIX TMPUHLUIAX XUMHUYECKOTO TIPOU3BOJICTBA; CHOPMUPOBAHHOCTHL YMEHUM:
BBIABJISAITH  XapaKTEpPHbIE TMPU3HAKKA MOHSATHUM, YCTAHABIMBATh MX B3aUMOCBSA3b,

HCII0JIB30BATh COOTBCTCTBYIOIIHC IMOHATHA IIPH OIIMCAHNH HCOPIaHNMYCCKHUX BCIHICCTB U UX



MpeBpalleHuil; cOPMUPOBAHHOCTh YMEHHUSI UCIIOIb30BaTh XUMHUECKYI0 CUMBOJIUKY JJISI
cocTaByieHus] (GOpMYJT BEUIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUN, CUCTEMAaTUYECKYIO
Homenknatypy (IUPAC) wu  TpuBMaibHBIE  Ha3BaHUA  OTHECIBHBIX  BEIECTB;
c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACIATh BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCJAMHEHHUAX, BHJI XUMHYECKONW CBsI3U (KOBaJEHTHAas, WOHHAs,
MeTaJlJIn4YecKasi, BOAOPOAHAs), TUI KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;
c(hOpMHUPOBAHHOCTh YMEHHSI OOBSICHSATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BHJIA
XUMUYECKOM CBSI3W M THUMNA KPUCTAUIMUECKOM pemETKH, OOMEHHBIH U JIOHOPHO-
aKIETITOPHBIA MEXaHU3Mbl O00pa30BaHUS KOBAJCHTHOW CBSI3M;  CPOPMUPOBAHHOCTH
YMEHUH: KIacCu(UIMPOBATh: HEOPTraHWYECKUE BEIECTBA IO HMX COCTaBY, XMMHYECKUE
peakiuu MO Pa3IuYHBIM TMpU3HAKaM (YUCIYy U COCTaBy pEarupyrolux BeIIECTB,
TeIwioBoMy d(PdeKkTy peakuuu, U3MEHEHUIO CTENEeHEH OKHUCICHUS SJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlu3aTopa U JIPYTUE); CAMOCTOSITEIILHO BHIOMPATh OCHOBAHUS
U KpUTEpPUH I KIacCU(PUKAIMK HM3y4aeMbIX BEIIECTB M XHUMHUYECKHX PEaKIIMii;
c(hOpPMHPOBAHHOCTh YMEHHS pacCKpbIBaTh CMBICI Tepuogudeckoro 3akona JI.U.
MeHnneneeBa W JIEMOHCTPHPOBATH €ro CHUCTEMATHU3UPYIONIYIO, OOBSCHUTEIHHYIO U
MPOTHOCTUYECKYI0  (YHKIMH;  CPOPMUPOBAHHOCTH  YMEHHMI:  XapaKTepu30BaTh
AJIEKTPOHHOE CTPOCHUE AaTOMOB M HOHOB XMMHUYECKHX 3JIEMEHTOB IMEPBOTO—YETBEPTOTO
nepuonoB Ilepuomnueckorn cucrembl J[.M. MeHngeneeBa, HWCHONb3ys MOHATHUA
«QHEPTeTHUYECKUE YPOBHU», «IHEPreTHUUECKHE TMOAYPOBHU», «S-, pP-, d-aTOMHBIE
opOHUTaIN», KOCHOBHOE U BO30YKJIEHHOE dHEPIETUUCCKHUE COCTOSHHUS aTOMay; OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XMMHYECKHX 3JIEMEHTOB M HMX COCIUHEHUW IO
nepuogam u rpynnaMm Ilepuonnueckoir cucremsl J[.MI. MenneneeBa, BaJCHTHBIE
BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHUS MX DJIEKTPOHHBIX 000JIOYEK;
c(OPMHPOBAHHOCTh YMEHHUMN: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXJy HEOPraHMYECKUMHU BEIIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX
XUMUYECKUX  peaknuid;  CHOPMHPOBAHHOCTh  YMEHHUS  PaCKpbIBaTh  CYIIHOCTH:
OKHCJIIMTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIMN IOCPEICTBOM COCTABICHUSI 3JIEKTPOHHOTO
OayaHca 3THX peakIMil; peakluii MOHHOro OOMEeHa MyTEM COCTABJICHUS WX IOJHBIX U
COKpAaIIEHHBIX MOHHBIX YPaBHCHUM; peakuuii TUIPOJIN3a; peakiui

KOMILJIEKCOOOpa3oBaHus (Ha TpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA W aJIOMHHHS);



cOPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakimii ¢ y4éToM MX IHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHUS CKOPOCTHU
XUMHUYECKON pEaKkIuu B 3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKKe XapakTep
CMEILIEHUSI XMMUUYECKOTO PaBHOBECHS MOJT BIMSHUEM BHEIIHUX BO3JeHCTBUH (mpuHIMN Jle
HlaTenbe); cPOPMUPOBAHHOCTH YMEHHS XapaKTEpPU30BaThb XMMHUYECKHE PEaKIIUH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUS CEPHOW KHCIOTHI, aMMHaKa, OO0IIue
HAy4YHBIC TPUHIUNB XUMHUYECKHUX TPOU3BOJCTB; IIEIECO00PA3HOCTh MPHUMEHEHUS
HEOPraHUYECKUX BEUIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKU 3PEHUS] COOTHOIICHHUS
PHUCK-TI0JIb3a; C(OPMUPOBAHHOCTh BIIAJICHUSI CHCTEMOI 3HaHMM O MeToAax Hay4yHOTo
MO3HAHUS SIBJICHUN MPUPOJBI — HAOIIOEHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT
(peanbHBIN M MBICICHHBIN), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTh
OTH 3HAHUS TPHU OSKCICPUMEHTAIHHOM HCCIEJOBAHUMA BEIIECTB W A OOBSICHEHUS
XUMHUYECKUX SIBIICHUH, HWMEIONIMX MECTO B MPHUPOJAC, MPAKTUUECKON AESITeIbHOCTU
YeJIoBeKa U B MIOBCEHEBHOM KU3HU; COOPMUPOBAHHOCTh YMEHHUS BBISABIISITH B3aUMOCBS3b
XUMHUYECKUX 3HAHUN C MOHATHAMH M IPEICTaBICHUAMU JIPYTHMX €CTECTBEHHO-HAyUHBIX
npeaMeToB s Oojiee OCO3HAHHOTO TOHHMMAHHSA MaTepHaIbHOTO €IWHCTBA MHPA;
c(OpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI: C HCTIOIH30BAHUEM MOHATHI «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIAPHAsT KOHIIEHTPALIMS; MAacChl BEUIECTBA UM 00bEMaA
ra3a o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OJHOIO U3 YYaCTBYIOIIUX
B PEaKIMU BEIIECTB; TEIIOBOTO 3P deKTa peakiuy;, 3HA4eHUs] BOJOPOIAHOTO IMOKa3aTels
pacTBOPOB KUCJIOT M IIEIOYEH C M3BECTHOW CTENEHBIO NUCCOIMALNU; Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJJHO U3 UCXOIHBIX BEIIECTB JIaHO B BUJIE
pactBopa € ONPEAECIEHHOW MACCOBOM JOJIE PAacTBOPEHHOIO BEIIECTBA WM JAHO B
M30bITKE (MMEET MPUMECH); JOJIM BbIXOJA MPOAYKTa pPEaKHH; OO0BEMHBIX OTHOUIEHUUN
ra3oB; C(QOPMUPOBAHHOCTb YMEHHU: CaMOCTOATENbHO IUIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (IIPOBEJIEHUE pPEAKIM HOHHOrO OOMEHa, MOATBEPXKACHUE
KayeCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, OMNPEICIIEHUE Cpellbl PacTBOPOB
BEUIECTB C TOMOINBIO HMHIWKATOPOB, HW3YYCHHE BIUSHUS PA3NUYHBIX (HAKTOPOB Ha
CKOPOCTh XHMHYECKOW peakIHH, pelIeHne OHKCIEePUMEHTAIbHBIX 3a7ad 10 TeMaM
«Metamel» u «Hemertamibl») ¢ coOmrogeHreM MpaBuil 0e30mMacHOTO oOpalieHust ¢
BELIECTBAMU M JIAOOpAaTOPHBIM 000pYyIOBaHUEM, (OPMYIHPOBATH LIE€Th HCCIEAOBAHMUS,

MPEACTABISATh B Pa3IM4YHON (opme pe3ylbTaThl HKCIEPUMEHTA, aHAIU3UPOBaTh U



OLICHMBATh MX JOCTOBEPHOCTb; C(POPMUPOBAHHOCTh YMEHHUW: COOJIONAaTh MpaBuia
MOJIb30BaHUSI XUMHUYECKON MOCYJI0OM W JabopaTOpHBIM 000pYJIOBaHUEM, OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB, SKOJIOIMYECKU LeIeco00pa3HOro MOBEACHUS B OBITY M TPYIOBOU
JESTENbHOCTH B IIEJISIX COXPAHEHUSI CBOETO 310POBbS, OKPYKAOUIEH MPUPOTHON Cpeabl U
JOCTH)KEHHUS €€ yCTOMYMBOIO Pa3BUTHSA, OCO3HABATh ONACHOCTh TOKCUYECKOIO JIEUCTBUS
Ha JKUBBIE OpPraHW3Mbl OIPEACIEHHBIX HEOPraHWYECKUX BEILIECTB, IMOHUMAs CMBICI
nokazarens [1/IK; cpopMupoBaHHOCTH YMEHMIA: OCYIIECTBIISTH 1I€JIEHANPABICHHBIN MOKUCK
XUMHUYECKON HMH(pOpMAlMM B pa3IWYHbIX MCTOYHMKAX (Hay4dHass M ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBod wuHpopmanuu, MHTepHeT M Apyrue), KpUTHUECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 HWH(pOpMaluio, mepepabaTbiBaTh €€ M HCIOJIb30BAaTh B
COOTBETCTBHHU C IMOCTABJIECHHON yUeOHOMU 3a1aue.

25. ®epepaabHasg padoyasi mporpaMMa no ydeoOHomy mpeamery «buosorusp
(0azoBbIil YyPOBEHB).

25.3. ®enepanbHas pabouas mporpamma mo ydeOHomy mpeamery «buonorus»
(6a3oBbIN ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBeHHO-HayuHbIE TPEAMETHI») (Haee
COOTBETCTBEHHO — MpOorpaMma I0 OHOJOTHHM, OWUOJIOTHs) BKJIIOYAET IOSCHUTEIbHYIO
3alKCKYy, COAEp>KaHWe OOy4yeHUs, IUTAaHHUpPYEMbIE pe3yJbTaThbl OCBOCHHUS MPOrPaMMBbl
10 OMOJIOTHH.

25.4. IloscauTenbHasl 3amucKa OTpakaeT oOlmuMe MeJId W 3aJa4d  HU3y4YEHHUs
OMOJIOTUH, XapaKTEPUCTUKY TICUXOJOTHYECKUX TMPEANOCHUIOK K €€ M3yUYeHHUIO
OOy4YaroIIMMHUCS, MECTO B CTPYKTyp€ YydeOHOro IUIaHa, a TaKKe MOJAXO0Jbl K OTOOpY
COJIEp>KaHMsl, K ONPEEIICHHUIO TUIAHUPYEMBIX PE3YJIHTATOB.

25.5. Conepxanue OOy4deHUsI paCKpbIBaeT CoOJepKaTelIbHbIE JIMHUM, KOTOPBIC
npeIaraloTcs JUisi 00sS3aTeIbHOr0 M3Y4YeHHUS B KaXKJIOM Kilacce Ha YPOBHE CPEIHEro
o01rero ooGpazoBaHusI.

25.6. [InanupyemMble pe3ysibTaTbl OCBOEHHUSI MPOTPAMMbI MO OUOJOTUM BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE  pe3yJbTaThl 3a  BeCh  MEpUOJ  OOy4eHHS
HAa YpPOBHE CpeIHero oOlero o0pa3oBaHUs, a TAaKXKE MPEIMETHbIE JOCTHUKEHUS
00y4aromierocs 3a KaxJplil rog 00y4eHusl.

25.7. TlosicHuTeNbHAS 3aMKCKA.

25.7.1. Ilpu pa3paboTke TporpaMmbl TIO OHOJIOTHMH TEOPETUYECKYIO OCHOBY



JUISL OTIpeIeICHUs OIX0A0B K (DOPMUPOBAHUIO COJIEpKaHUs YUeOHOTo IIpeaMeTa
«buonorus COCTaBWIN: KOHIIENITyaJIbHbIC MOJIOKECHUS dIocC COO 0
B3aMMOOOYCIIOBJIEHHOCTH 1IEJIEH, COAEpPKaHUsA, PE3ylabTaTOB OOy4YeHHs] M TpeOOBaHUU K

YPOBHIO ITOAT'OTOBKH BBIIIYCKHHUKOB, ITOJIOKCHUA 00 06H_IHX OeriX W IIpUHOUIIAX,

XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMbI CPEIHEro oOIIero oopa3oBaHus B
Poccuiickoit ®deneparyu, a Takke MOJOXKEHUS O crienuduke OMoIoruM, €€ 3HAYEHUU B
MO3HAHUU KUBOW MPUPOJBI U OOECIEUEHUM CYIIIECTBOBAHMS YEIOBEYECKOro OOIIECTBa.
CornacHO Ha3BaHHBIM TIOJOKEHUSM OIPEACIICHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbl IO
OuoJIoruu u €€ CTPYKTypa.

25.7.2. IlporpamMa 10 OWOJOTMM NAaET MPEJACTABICHUE O LeNsix, o0 oOiei
CTpaterud OOyYEHHs, BOCIHMTAHMS W Pa3BUTHS OOYYAIOIIMXCA CPEACTBAMHU Y4eOHOTO
npeamera «buonorus», omnpenenser o0s3aTeNbHOE MPEAMETHOE COAEpPKAHUE, €ro
CTPYKTYPY, pacrpeiejieHrue Mo pas3jeinaM U TeMaM, peKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh
U3y4YeHHs] yueOHOTO MaTepHraia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKKA 00pa3oBaTeIbHOrO Mpoliecca, BO3PACTHBIX  OCOOCHHOCTEH 00ydaronuxcs.
B mporpamme mo OuWoOnIOTMM TakXKe YYUTBHIBAIOTCA TpeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeJIMETHbIM U TPEAMETHBIM  pe3yJbTaTaM oOy4eHUs
B (opMHUpOBaHMM OCHOBHBIX BHJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTH/YUEeOHBIX
JEHUCTBUN 00yYarONTUXCsl IO OCBOCHHIO COJIEP KaHUs OMOIOTHYECKOTO 00pa30BaHMUs.

25.7.3. B nporpamme 1o o6uonoruu (10—11 kmaccel, 6a30BbIi YpOBEHb) peaiM30BaH
MPUHIIMIT TPEEMCTBEHHOCTH B HM3yYCHHHM OHWOJIOTHH, Ojarojaps dYeMy B Hel
IPOCMATPUBAETCA HANPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (DOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOI0  MHPOBO33PEHHUS,  I[EHHOCTHBIX  OPUEHTAUUM  JUYHOCTH,
AKOJIOTHYECKOTO MBIIIUICHHSI, TIPEICTABIEHUNA O 370pPOBOM 00pasze KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpyXawouen npupoaHou cpexae. llosroMy Hapsay ¢ u3ydeHUEM
00IIEOMOIOTUYECKUX TEOPHH, a TAK)KE 3HAHUN O CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B HUX TMPOIECCOB B IMporpamme Mo OHOJOTHU
yIEJI€HO BHUMAHUE WCIIOJb30BAHUIO TOJYYEHHBIX 3HAHUA B  TOBCETHEBHOM KU3HU
JUISL PEIlIeHWs TPUKIAIHBIX 3a7a4, B TOM 4YHCIE: MNPOQUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUN YEJIOBEKa, MEJAMKO-TEHETUYECKOrO0 KOHCYJIbTUPOBAHUSA, OOOCHOBAHUS
HKOJIOTMYECKHU LIETECO00Pa3HOT0O MOBEAEHUS B OKpPYXaIOLEH MPUPOJHON cpele, aHanu3a

BIIMSIHUS  XO3SMCTBEHHOM ACATCIIbHOCTU YCJIIOBCKA Ha COCTOAHHUC JIIPUPOJHBIX



N HCKYCCTBCHHBIX OJKOCHUCTCM. YcujieHue BHUMaHUS K HpHKJ’I&I{HOfI HaIpaBJICHHOCTH

y4eOHOro mipeaMeTa « bruonorusy» mMpoANKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS YCIIOBHMA

Js pelIeHUs OJHOW M3 aKTYaJbHBIX 3a/Jad IIKOJBHOIO OMOJIOTMYECKOro 0O0pa3oBaHUs,
KOTOpasi mpejarnojaractT (popMHpoBaHUE Yy OOyYarOIIUXCs CIOCOOHOCTH adanTHPOBATHCS
K U3MEHECHUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

25.7.4. Tlporpamma 1mo OUOJIOTHU SBISIETCS OPUSHTHPOM JIJISl COCTABIICHUS pab0ovmX
OporpaMM, aBTOPbl KOTOPBIX MOTYT MPEIJI0XKHUTh CBOM BapHaHT IOCIEA0BATEIbHOCTH
M3YUYCHUS] U CTPYKTYphl y4eOHOro MaTepuana, CBOE BHUJEHHUE MyTed GOpMUPOBaHUS
y oOyuaromuxcs 10-11 kmaccoB mpeaMeTHbIX 3HaHWM, YMEHHH U CIOCOO0B y4eOHOM
NEATeIbHOCTU, a TaKXKe METOJAMYECKUX pEIIeHUN 3a7a4 BOCIUTAHUS W Pa3BUTHUS
cpencTBamu yuebHoro npeameta «buomorusy.

25.7.5. YueOnb1ii npenMer «buonorus» Ha ypoBHE CpeIHEro o0Iero oopazoBaHus
3aHMMaeT BaxkHoe Mecto. OH oOecrieunBaer (OPMHUPOBAHHE Yy OOYYaAIOIIUXCS
MPEACTABICHUM O HAy4YHOW KapTUHE MHUpA, PacHIMpsieT U 0000IIaeT 3HAHUS O >KUBOU
pupoJie, €€ OTINYUTEIBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3alMy U 3BOJIIOIUHU, CO3/IAET
YCJIOBHS JJIA: TO3HAHUS 3aKOHOB XUBOW MPUPOJIBI, GopMUpoBaHUS (PYHKIIMOHAILHON
IPaMOTHOCTH, HaBBIKOB 30pPOBOTO M 0Oe30macHOro oOpa3a >XHU3HH, HKOJIOTHYECKOTO
MBIIUIEHUS, IEHHOCTHOT'O OTHOIIEHUS K JKMUBOU MPHUPOJIE U YEIIOBEKY.

25.7.6. bonbmioe 3HaueHwe y4yeOHbIA mpeameT «buonorus» HUMeEeT — TakKke
JJIS PELICHUs] BOCIUTATENbHBIX M Pa3BUBAIOIIMX 33734 CPEIHEro o0Iero oopa3oBaHMUs,
conpanuzanuu  oOydvaroruxcs. M3ydyenwe  Ouosiormu  obecrieunBaeT  YCIOBHS
st GOPMUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX HU HUH(POPMAIMOHHBIX
HABBIKOB, 9CTETUYECKON KYJIbTYpPbI, CIOCOOCTBYET WHTErPAlMA OMOJOTUYECKUX 3HAHUI
C TIPEJCTABICHUSIMU U3 APYTUX Y4eOHBIX NPEJAMETOB, B YAaCTHOCTHU, (PUBUKU, XUMUU
u reorpaduu. Ha3zBanHble MONOXKEHUA O MpEAHA3HAYCHUU y4eOHOro MpeaMera
«buonorusi»  COCTaBMJIM  OCHOBY [UIi  OMNpEACNICHHs TMOAXOAOB K  OTOOpYy
U CTPYKTYPUPOBAHUIO €0 COJIEP KAHUS, PEJCTABIECHHOr0 B MPOrpaMMe 1o OUOJIOTUH.

25.7.7. Ot60p conmepxanusi yueOHOTrOo Tpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIUH KYJbTypOCOOOPA3HOI0 MOJX0JIa, B COOTBETCTBUU C KOTOPHIM
oOyyaroiuecs: JOJKHbBI OCBOUTh 3HAHUSI U YMEHUS, 3HAUUMBbIE J1sl (hOpMUpPOBaHUsI 00I11IeiH
KYJbTYpPbl, ONPEICIAIONIUE aJICKBAaTHOE MMOBEICHUE YETIOBEKAa B OKPYKAIOIIEH MPUPOIHOM

cpene, BOCTpeOOBaHHbBIE B MOBCEAHEBHOM JKM3HU U MPAKTUUYECKOU AesTeabHocTH. Ocoboe



MECTO B 3TOM CHUCTEME 3HAHUW 3aHUMAIOT DBJIEMEHTHI COJACpPKAHWs, KOTOPBIE CIIyXKaT
OCHOBOM 71 (pOpMUpOBaHUS MPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MHUpPA U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOUIUX T'yYMaHHU3alUU
OMOIOTHYECKOTO 00pa30BaHMUS.

25.7.8. CTpyKTypUpOBaHUE COJEpKaHMs y4eOHOro Marepuajga B MpPOrpaMme
no OWOJOTMM OCYIIECTBJIEHO C  Y4Y4€TOM NPUOPUTETHOTO  3HAYEHUS]  3HAHUU
00 OTJIMYUTEIBHBIX OCOOCHHOCTSX JKMBOW MPHUPOJBI, O €€ YpOBHEBOW OpraHuU3aIluu
U HBOJIONMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro mnpeamera «buosmorus»
BBIJICJICHBI CIICAYIOLINE COJAEp)KaTenbHble JUHUU: «buonorns kak Hayka. MeTtoasl
HAay4YHOrOo TOo3HaHUs», «Kierka kak Ouonorudeckas cuctemay, «OpraHusMm Kak
Oouosiornyeckasi cuctemay, «CucrteMa u MHOTO0Opa3rue OpraHuueCcKOro MUpay,
«IBOJIOLUS KUBOU TPUPOJIBD, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

25.7.9. llens u3yuenust yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOIMUMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKITMOHAIBHOW OpraHu3aIiiu
KUBBIX CHUCTEM pPa3HOTO paHTa W MPUOOPETeHHE YMEHHUI HCIOIb30BaTh ITH 3HAHUS IS
IPAMOTHBIX JCHUCTBUM B OTHOIICHUH OOBEKTOB YKMBOW MPUPOJBI U PEHICHUS Pa3IUYHBIX
YKU3HCHHBIX MPOOJIEM.

25.7.10. JocTmxeHue ueian uzydeHus: yueonoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTIeUnBaETCs PEHICHUEM CIIEIYIONINX 3a/1a4:

OCBOCHHE OOYYArOITUMUCS CHCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPHUAX, YUCHHSIX,
3aKOHax, 3aKOHOMEPHOCTIX, TUIIOTE3AX, IpaBUJIaXx, CILyKallux OCHOBOM
Uit pOpMUPOBAHUSL TIPEACTABICHUN O €CTECTBEHHO-HAyYHOU KapTUHE MHUpPa, O METoAax
HAyYHOT'O MMO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3alliM, BBIJAIOIIUXCS OTKPBITUSIX W COBPEMEHHBIX HCCIIECAOBAHMIX
B OMOJIOTHH;

dbopmupoBaHre |y  OOydarmOmIMXCS  MO3HABATENbHBIX,  MHTEIUICKTYaJbHBIX
Y TBOPUYECKHUX CIIOCOOHOCTEN B MPOIIECCE aHalM3a JAHHBIX O MYTSIX Pa3BUTHSL B OUOJIOTUU
HAaYYHBIX B3IJIAJOB, WJIEM U MOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOI'O YpPOBHSA
OpraHu3aluy;

CTaHOBJICHHE Y OOyYaromuxcsi oOIe KynbTypbl, (YHKIIMOHATHHONH TPaMOTHOCTH,



pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KaOIIEro MUpPa KUBOM MPUPOIBI
Ha OCHOBAHMH 3HAHUH U OIbITA, MOJYUYEHHBIX NIPU U3YUEHUH OUOJIOTUH;

dopMupoBaHue y  OOydalOmMXCd  yYMEHUH  WJUIIOCTPUPOBATH  3HAYEHUE
OMOJOTMYECKUX 3HAaHUM B MPAKTHYECKOW JIEATEIbHOCTH YEJIOBEKAa,  Pa3BUTHUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAaHUE YOEXIEHHOCTH B BO3MOXXHOCTH TIO3HAHUSA YEJIOBEKOM JKHUBOMU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLICHHS K HEM, COOMIOECHHS 3TUYECKUX HOPM
pU MPOBEJAECHUU OUOJIOTUYECKUX UCCIIEIOBAHUN;

OCO3HaHUE ILEHHOCTH OWOJOTMYECKMX 3HAHMM I  TOBBIILICHHUS  YPOBHS
AKOJIOTUYECKOM KYJIbTYpPBlL, 1)1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TMPUOOPETEHHBIX 3HAHUM W yMEHUH B TMOBCEJHEBHOM KU3HU
JUIsL OLEHKH TIOCJEACTBUII CBOEH JEATEIbHOCTH 10 OTHOUIEHUIO K OKPYKAIoOIIe cpene,
COOCTBEHHOMY 3/I0POBBIO0, 000CHOBAHHWE U COOJIIOAICHNE Mep TPOPUITAKTUKN 3a00IeBaHUH.

25.7.11. B cucteme cpeanero oOmiero oOpazoBaHus «buomorus», wu3ydaemas
Ha 0a30BOM YpOBHE, SIBJIsIETCS 0043aTeNIbHBIM Yy4€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHon o0nacTu « EcTecTBeHHO-HAyUHbIE TPEIMETHI.

OO61iee ynciio 4acoB, PEKOMEHIOBAHHBIX ISl M3y4deHUs Ouonoruu — 68 4acos:
B 10 kmacce - 34 gacos (1 yac B Hepento), B 11 kiacce - 34 yacos (1 yac B Hezieno).

25.8. Conepxanue ooyuenus B 10 kiacce.

25.8.1. Tema 1. buonorus kak Hayka.

buonorust kak Hayka. CBsi3b OHOJNIOTMHM C OOIECTBEHHBIMH, TEXHHUYECKUMU
U JPYTUMU €CTECTBEHHBIMU HayKaMmH, puiiocodpuer, ITUKOM, 3cTeTUKo 1 npaBoM. Pomb
Ouonorun B (HOPMUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJOTUYECKUX HAYK.

Meroabl TMO3HAHMS KUBOM MPUPOALl (HAOIIOJEHUE, SKCHEPUMEHT, OIHUCAHUE,
HU3MepeHue, KiaccuuKaius, MoIeTMPOBaHNE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

JlemoHCTpanuu:

[Toprpetst: Y. HapBun, I'. Menaens, H.K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToabl TO3HAHUS KUBOW TPUPOIBD».

JlabGopaTopHbIe U TpaKTUYECKUEe PabOTHI:



[Ipaktrnueckas padora Ne 1. «Mcnonb3oBaHue pa3audyHbIX METOJIOB MPU U3YUYEHUU
OMOJIOrMYECKUX OOBEKTOBY.

25.8.2. Tema 2. )KuBble CUCTEMBI U UX OpraHU3aLIMSI.

XKusble cuctempl (OMOCHCTEMBI) Kak MpeaMeT uzydeHus Owuosnoruu. Otiauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CgoiicTBa OmocucTeM W HMX pa3HooOpasue. YPOBHU OpraHU3alUd OUOCUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, IMOMYJISIIIHOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOT€OLEHOTHYECKUI), OOChEepHBI.

JlemoHCcTpanumu:

Tabnuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», « Y POBHU OpraHU3alUU KUBOM
MIPUPOJIBIY.

O6opynoBanue: Mojienb Mojekyisl JJHK.

25.8.3. Tema 3. XUMUYECKHN COCTAB U CTPOCHHUE KIETKH.

XUMHAYECKHM  COCTaB  KJIETKM. XUMHYECKHUE DIJIEMEHTBI: MAaKpPOJIJIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMKU BOJIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepkanne ocCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHumble U 3aMEHUMbIE AMHHOKHCIOTBL. AMMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€IKOBON MOJIEKYJbl (MIEpBUYHAS, BTOpPUYHAS, TPETHYHAS W UYETBEPTUUHAS
CTpyKTypa). XUMHUYECKHe CBOMcTBa OenkoB. buonornyeckue GyHKIMM OEIKOB.

®epMeHTBl — Ouosiornueckue kartanu3aTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HeHTp, cyocTpaTHas cnenupuaHoctb. Kodepmentsl. Butamunbl. OTnnuus ¢GepMeHTOB
OT HEOPTraHWYECKUX KaTaau3aTOpPOB.

VYrieBonpl: MOHOcCaxapuibl (TJIOKO3a, prb03a W JIe30KCHpu003a), aucaxapuibl
(caxapo3sa, JlakTO3a) U MoyKcaxapuabl (Kpaxmal, TJIMKOTeH, 11eJUTi0103a). buonoruueckue
(yHKLIHH yTIE€BOIOB.

Jlunuast: Tpurnuuepuasl, Gochonunuasl, crepouasl. ['uapodbunsHo-ruapodoOHbIe
cBoiicTBa. buonornueckue ¢ynkiuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JIUIHJIOB

KaK UCTOYHHUKOB 5HCPIUH.



Hyxneunoseie xucnoter: JJHK n PHK. Hykmeotuasl — MOHOMEPBI HYKIEHHOBBIX
kucnoT. Crtpoenune u ¢ynkuuu JIHK. Crpoenune u ¢ynknum PHK. Buasr PHK.
AT®: ctpoenue u GyHKIIUH.

Hwuronorus — Hayka o kierke. Kiietounast Teopusi — npumep B3aUMOJICUCTBUS UAEH
1 (aKTOB B HAYYHOM MO3HAHUHU. MeTObl U3YyUYEHUS KIECTKH.

Knerka kak menoctHas >xkuBasi cucrema. OOIIMe MPU3HAKK KJIETOK: 3aMKHYyTas
HapyxHasi memOpana, mosiekyiasl JIHK kak reHernueckuil ammapar, cUCTEMa CHHTE3a
Oernka.

Tunel KIETOK: 3yKapuoTHueckass U mNpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
poKaproTHYecKkor kieTku. Kietounas crenka Oakrepuil. CTpoeHHE 3YKapHOTUYECKON
KJIeTKH. OCHOBHBIE OTIUYHS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAsl CTE€HKA, TJIMKOKAJIHKC,
ux Qynknuu. Ilnasmatudeckas memOpana, e€ cBoiictBa u ¢GyHkuuu. [{uToruazma
u e€¢ opranounbl. OmHomemOpaHHbie opraHounbl kietku: IIIC, ammapat [onbmxw,
au30ocombl.  [loslyaBTOHOMHBIE — OpraHoWAbl  KIETKH: MUTOXOHAPWUHM,  IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHAPUN U mactul. Bunel mnactua. HememOpaHHble OpraHOUIbI
KJIIETKU: PUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOIHU, PECHUYKHU, KTyTUKU. DyHKUIUU
OpraHoUJ0B KJIETKU. BKitoueHusl.

SAnpo — perynsTopHblii ueHTp kieTku. CTpoeHuwe sapa: saepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, AAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JleMoHCTpauuu:

[Toptpetsi: A. JleBenryk, P.T'yk, T.IIBann, M. llIneiinen, P. Bupxos,Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Junarpammel: «Pacnpenenenne XUMHUYECKHX JJIEMEHTOB B HEXXUBOW IPUPOAEY,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOJIE».

Tabmuubl u cxembl: «llepuonuueckass TabnuIa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoyeKysbl BOIbI», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYIbl O€lKay,
«Ctpoenue ¢pepmentayn, «Hyknennossie kuciotel. JTHK», «Ctpoenue monekynsr ATDy,

«CtpoeHue 3yKapuOTHYECKOW KIETKn», «CTpoeHue >KMBOTHOM KiIeTKH», «CTpoeHue



pacTUTENbHOU KIIETKNW», «CTpOeHHE MPOKAPUOTUYECKON KiaeTkn», «CTpoeHue sapa
KIIETKNY, «YTIEBOIBD, «JIMIUIBD.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, OO0OpyAOBaHWEe Il  MNPOBEICHUS
HAOJIIOICHUH, N3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIHHBIX, KUBOTHBIX
1 OaKTEepUATBbHBIX KJIETOK.

JlaGopaTopHbIe U MPAKTUYECKUE paOOTHI:

JlabopatopHasi padota Ne 1. «3ydyeHue KaTaluTUYECKONW aKTUBHOCTH (PEPMEHTOB
(Ha mpuUMepe aMuiIa3bl WU KaTala3bl)y.

Jlabopatopuasi pabota Ne 2. «l/3ydeHue CTpOCHHS KJIETOK PacTeHHUH, YKUBOTHBIX
1 OaKTepuil MoJl MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U ux OMUCaHUue.

25.8.4. Tema 4. XXusHeneaTeIbHOCTh KIETKH.

OOMeH BemiecTB, WIM MeTa00oMuM3M. AccUMIIISIIUs  (IJIACTUYECKUNA OOMEH)
U JUCCUMWISAIMS (PHEPreTUuecKuid OOMEH) — JIB€ CTOPOHBI E€IUWHOro Mpolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U HHEPrUd B  TMOHUMAHUU
MeTabou3ma.

Tuner oOMeHna BemecTB: aBTOTpodHBIH U TeTepoTpodHsi. Poms depmenton
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunTe3. CBeroBass U TemMHoBas (a3bl doTocuHTe3a. Peakumu ¢oTocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a I KU3HM Ha 3emiie. BnmsHue
yCIOBUM cpenbl Ha (OTOCMHTE3 M CIOCOObI TOBBIIEHUS €ro  MPOJYKTUBHOCTH
Yy KyJIbTYPHBIX PACTECHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIIKe OaKTEpUU. 3HAUCHUE XEMOCHHTE3a IS )KU3HH
Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PacimieruieHne — BeUIecTB,  BBIJCIICHUE
U aKKyMYJUPOBAHHE DHEPTUU B KIETKE. DTambl dHEPreTUYecKoro oomeHa. [mkomnus.
bpoxenue wu ero Bumgbl. KuciopogHoe oOkucIeHHE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochopmmmpoBanue. IHPEKTUBHOCTD YHEPTETUUECKOTO OOMEHA.

Peakuun matpuuynoro cunTte3a. ['eHernueckas mHbopmanus u JIHK. Peanmuzanus
reHeTHYeCKO HHPOpMalnu B KJIETKe. [ eHeTHYeCKuid KOJI M ero CBOMCTBA. TpaHCKpUIus

— Marpuunbli cunte3 PHK. Tpancnsauust — OuocunTe3 Oenka. DTambl TPaHCISIUU.



Koaunposanue amunokuciot. Pois pubocom B 6nocunTe3e 6emnka.

Hexknerounsie Gopmbl Ku3HM — BHPYChL. McTOpHsi OTKpPBITHS  BHUPYCOB
(.. VBaHoBckuif). OCOOEHHOCTH CTPOEHUSI M IKU3HEHHBIM IIUKJI BHUPYCOB.
bakrepuodaru. bone3Hu pacteHui, >KUBOTHBIX M YEIOBEKAa, BBHI3BIBAEMBIE BHUPYCAMHU.
Bupyc wummynonedunura dyenoeka (BUY) — BozOyautens CIIWa. OGpatHas
TPAHCKPUIMIMs, peBepTa3za W uHTerpasa. lIpodumaktuka pacnpocTpaHeHUsT BUPYCHBIX
3a00JIeBaHUH.

JlemoHcTpanuu:

[Toprpersr: H.K. Konsuos, /I.1. UBanosckui, K.A. Tumupsizes.

Tabmubl u cxembl: «Tunel nutanus», «Metabomu3my, «MUTOXOHIPUY,
«JHepreTuyeckuii oOMeH», «Xioporact», «®orocunredy, «Crpoenue THK»,
«Ctpoenre u (QyHKIIMOHUpOBaHHE TreHay, «CuHTte3 Oenka», «['eHeTmueckuit Kom»,
«Bupycw», «baktepuodarn», «CtpoeHue u ku3HeHHBIM 1uka Bupyca CII/Ia,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: monenu-anmiukanuu «Yasoenne JIHK wu  Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moaesb cTpyktypsl JJTHK.

25.8.5. Tema 5. Pa3MHOXEHHE UM HWHIUBUAYAIBHOE PA3BUTHE OPraHU3MOB.

Kierounslii UK, WM )KU3HEHHBIA UK KieTku. UHTepdasza u mutos. [Ipoueccsl,
nporekatoume B uHTepdasze. Pemnmukamus — peaknust matpuuHoro cunresa JHK.
CrpoeHre XpoMOCOM. XPOMOCOMHBIN HAa0Op — KapuUOTHUIL. JIUIUIOMIHBIA U TaIlIOMTHBIA
XpoMOCOMHbIe HaOOpbl.  XpomaTuabl. LluTonormyeckue OCHOBBI — Pa3MHOKEHUS
Y UHJAUBHUIYAJIBHOTO PA3BUTHUSL OPTAHU3MOB.

Henenue knetku — Muto3. Cranun muto3a. [Ipouecchl, MpouCcXoasIle HA pa3HbIX
cTaausIx MUTO3a. buogoruyeckui CMbICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — allonTo3.

®opMbl Pa3MHOKEHHSI OpPraHU3MOB: Oecmojioe W TosioBoe. Buabl Oecrnoiioro
PasMHOXEHUS:  JEJICHUE  HAJABOE, IIOYKOBAaHWE OJHO W  MHOIOKJIIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKEeHUE. VICKyCCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIIUU.

ITomoBoe Pa3MHOKCHHUC, CT'0 OTIINYUA OT Oecnooro.



Meiio3. Cramuu wmeio3a. Ilpouiecchl, NPOUCXOASIIME HA CTaguiaxX Meio3sa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buonornueckuii CMbBICI M 3HAUYCHUE
Meio3a.

I'ameTorenes — mporecc oOpa3oBaHUS TOJOBBIX KJIETOK Y >KHUBOTHBIX. [lojoBBIC
’KEJe3bl: CEMEHHUKU M AMYHUKH. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KJIETOK — ramer
(cmepmaTto3ou, SULEKIETKA) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U criepMaTto30u10B. OmnonorBopenue. [Taprenorenes.

NuauBuayansHoE pa3BUTHE (oHTOTEHE3). DOMOpHUOHAIIEHOE pa3BUTHE
(omOpuorenes). JTambl 3MOPHUOHANHHOTO PA3BUTHUS Y TO3BOHOYHBIX JKUBOTHBIX:
napoOyieHune, TacTpyianus, opraHoreHe3. IlocTamOpuoHanbHOEe pa3BUTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: NPSIMOE, HEMpsiMoe (JTMYMHOYHOE). BiusHue cpeasl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoHcTpanumu:

Tabmuubl 1 cxembl: «@OpMBI pPa3MHOKEHHSI OpPraHu3MoBY, «J[BoiiHOE
OIUIOIOTBOPEHUE Yy LBETKOBBIX pPAacTeHUN», «BererarnBHOE pa3MHOKEHHUE PACTCHUN»,
«Jlenenue kietku OakTepuit», «CTpoeHHE MOJIOBBIX KJIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsii nukny, «Pemmukanmua JHK», «Mwuto3», «Meio3», «IIpsmMoe u Henmpsimoe
pazButue», «l'aMeroreHe3 y MIIEKONMUTAIONIMX U 4YeloBeKa», «OCHOBHBIE CTaJAuU
OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MUKPOIIpENapaTsl «CniepmMaTo30M/1bI
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIEKONUTAIONIET0», «KapuoknuHe3 B KJI€TKaxX KOpelka
JyKa», MarHuTHas Mojeib-anruinkanus «Jlenenue xnetku», monens JIHK, mopens
MeTadazHON XPOMOCOMBI.

JlabGopaTopHble U TpaKTUYECKue pabOThI:

Jlabopartopnas pabora Ne 3. «HaOmroneHue MuTO3a B KJIETKaX KOHUMKA KOpeEIIKa
JyKa Ha TOTOBBIX MUKpOMpenaparaxy.

JlaGoparopHas padota Ne 4. «3yueHue CTpPOCHHS IOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenapaTax».



25.8.6. Tema 6. HaciiencTBEHHOCTD M N3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHerwku. Mcropus pa3BuTusa TeHEeTHKH. Poib nurosoruu
U SMOpPHUOJIOTUU B CTAHOBJIEHUU TE€HETUKHU. BKiag pocCHUCKUX M 3apyOekKHBIX YUEHBIX
B pa3BUTUE TE€HETHUKU. MeToAbl TEHETUKH (THOPHUAOJOTUUECKUN, ITUTOTCHETUYECKUM,
MOJIEKYJIApHO-TeHeTn4Yeckuii). OCHOBHBIE TE€HETHYECKHE TMOHATHUS. | eHeThueckas
CUMBOJIMKA, UCIIOJIb3yEMast B CXeMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HAacjeJ0BaHUs NPU3HAKOB, YycTaHoBieHHble [. Mennenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €IMHO00pa3usi TMOPUIOB IMEPBOTO IMOKOJICHUS.
[IpaBuno nOMHUHUPOBaHUS. 3aKOH PACIICTUIEHUS MPU3HAKOB. [ MMOTE3a YMCTOTHI TraMer.
ITonHOE M HEMOTHOE JOMUHHUPOBAHUE.

JHuruOpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCUMOrO HACJIEJIOBAHMS IPU3HAKOB.
[{uToreHeTHueCcKHue  OCHOBBI ~ JIUTHOPUAHOTO  CKpEUIMBaHHUS.  AHaIU3HPYIOIIEe
cKpemuBaHue. lcronp30BaHuEe aHANM3UPYIOLIETO CKPELIMBAHUs Ul OIpPEIEIICHUs
Ie€HOTHUIIa OCOOU.

CuermienHoe HacienoBanue mpuszHakoB. Pabora T. Moprana mo crenieHHOMY
HacJIeI0BAaHUIO TeHOB. HapylieHue cuenieHns TeHOB B pe3ysibTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUSI HACIEACTBEHHOCTH. [ €eHeTHUECKHUE KapThl.

['enetnka mona. XpOMOCOMHOE OIpEAENeHUuE Mojia. AYTOCOMBI M ITOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble Opranu3Mbl. HacnenoBanne nmpu3HAaKoB,
CLCIUIEHHBIX C TIOJIOM.

N3MeHunBOCTh. BHIbI N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Pob
Cpeapl B HEHACJIEICTBEHHOM M3MEHYMBOCTU. XapaKTEpPUCTUKA MOIU(PUKALUOHHON
U3MEHUYMBOCTU. BapuallMOHHBIN psAx M BapualiMoHHas KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHBIE M KAayeCTBEHHbIE TMPU3HAKM M HUX Hopma peakuuu. CBoucTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacneactBennasi, WM  TEHOTUIIMYECKas, U3MEHUYMBOCThb. KoMmMOMHaTHUBHas
U3MEHYMBOCTb. Meil03 M MOJIOBOM MpollecC — OCHOBAa KOMOWMHATUBHOW H3MEHYMBOCTH.
MyTanionnasi u3MeH4MBOCTh. Kiaccudukaruss MyTalui: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W nHpuUuMHBL MyTanuil. Mytarennsle  (akTopbhl.  3aKOH

TOMOJIOTHYECKUX PSAJIOB B HAacleACTBeHHOM n3MeHnunBocty H.M. BaBuiosa.



BresaepHas HacneACTBEHHOCTh U U3MEHYHBOCTb.

I'enernka yenoBeka. Kapuorun yenoeka. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKA:
reHeaJlornueckuii, OJM3HELOBbIN, HUTOI€HETUYECKUH, OMOXUMHUYECKUH, MOJEKYJISIPHO-
reHeTudeckuii. CoBpeMEHHOE OIPEAEIEHUE T€HOTHIIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBaHWE, B TOM uucie ¢ nomoupro [II[P-ananus3a. HacnencrBeHnHsie
3a00IcBaHMSl  YCJIOBEKAa:  TICGHHBIC  OOJE3HM, OOJE3HM C  HACICACTBCHHOM
NPEIPACIIONOKEHHOCTRIO, XpOMOCOMHBIE Oose3nu. ComaThueckue W TeHEepaTHUBHBIC
myTtanuu. CTBOJIOBbIE KJIETKH. [IpUHIMIBI 370poBOro oOpa3a >KU3HU, TUATHOCTHUKH,
OpOPUIAKTUKA M JIEYEHHMsS]  TEHETHMYeCKuX  Ooje3Heil.  Meauko-reHeTu4eckoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIULMHCKOW T€HETHKM B IPENOTBPAIICHUU U JICYCHUU
reHeTUYECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[TopTpeTsr: I'. Mennens, T. Mopras, I'. ne ®pus, C.C. YerBepHUKOB,
H.B. TumodeeB-Pecorckuii, H.1. BaBuios.

Tabmunbsl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH pacCIIEIUIEHUS] M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI
rameT», «/lurnbpugHoe ckpemumBanue», «lLluTonoruyeckue OCHOBBI JUTHOPUIHOTO
CKpelIuBaHusD», «Meno3y», «B3auMoaeicTBUE alieNIbHbIX T€HOBY», «I €HeTHUeCKrue KapThl
pacTeHul, )KUBOTHBIX U YeloBeKa», «['eHeTuka nmona», «3akOHOMEPHOCTH HaClIeI0BaHUSA,
CLEIUIEHHOTO C MOJ0M», «KapHOoTHIIbl YeloBEeKa U )KUBOTHBIX», « BUabl N3MEHUMBOCTH,
«MoaudukanmonHas u3MeHUYMBOCTHY, «HacnemoBanue pesyc-pakropa», «l'eHeTnka
rpynn KpoBu», «MyTallMOHHast ©3MEHYUBOCTbY.

OOopynoBaHue:  MoJeNU-anIUIMKalMU — «MOHOTHOpPUIHOE  CKpEeLIMBaHHE»,
«Henonnoe nomuHupoBanue», «lurudpuanoe ckpemmBanuey, «llepekpéct xpomocomy,
MHUKpPOCKOIT M Mukporpenapar «Jlpo3zodbuna» (Hopma, myranuu GHOpMBI KPBUIEEB U
OKpacku Tena), repoapuii «['opox moceBHOI.

JlaGopatopHbIe U MpaKTUYECKUE pabOTHI:

Jlabopatopnass pabora NeS5. «M3ydenuwe pe3yabTaTOB  MOHOTHUOPHIHOIO
U AUTHOPUAHOTO CKPEIMBAHMS Y AP030(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTax.

Jlabopatopnass pabotra Ne 6. «M3ydyenne MOAUGUKAIMOHHOW HW3MEHUYMBOCTH,



MMOCTPOCHHE BAPUALIMOHHOIO PSAIa U BAPUALIMOHHON KPUBOW.

Jlabopatopuass pabora No 7. «AHanmu3 MyTamuil y Apo30(duibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBieHue U aHaJU3 POJIOCIOBHBIX YEJIOBEKaY.

25.8.7. Tema 7. Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenekuys Kak HayKa M mpouecc. 3apoKICHUE CEIEKIUU U JOMECTUKALMs. YUYEHHE
H.U. BaBwioBa o IeHTpax NPOUCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX pPacTCHUM.
L{eHTpbl TPOUCXOKIAEHUS TOMAITHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/ABl CeNeKIMU. MacCoBbli M HMHAUBUIYATbHBI OTOOPHI
B CEJICKIMUHM pacTeHUM U KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
cKkpeniuBanue — UHOpuAUHT. Yucras nuHus. CKpelllMBaHHE YUCTHIX JUHUH. ['eTeposuc,
unu tubpuaHas cuna. HepoacTBeHHoe ckpemuBaHve — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycnexw. VICKyCCTBEHHBIM MyTareHe3 W MOJIYYSHHE MOJUIUIOWIOB.
JIOCTHKEHUS CENIEKIUU PACTEHU, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib TpOU3BOACTBA. ['eHHAsA MHXKEHEpHs. DTanbl CO3/IaHUS
pexomOunanTHoM JIHK u Tpancrennsix oprann3moB. Kierounas nnxenepus. Kierounsie
KYJIBTYPBI. MUKpPOKIOHAIBHOE Pa3MHOKEHUE pacTeHUM. KnonupoBanue
BBICOKOITPOAYKTHUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHu3MOB. DKOJIOTUYECKHE
1 3Tdeckue npodseMol. MO — reHeTudecku MOAUPUITUPOBAHHBIC OPTraHU3MBI.

JlemoHCTpanuu:

[Toptpets: H.1. BaBunos, U.B. Muuypumn, I'.JI. Kapneuenko, M.®. 11BaHOB.

Tabnuibr u cxembl: kapTa «L{eHTpBI TPOUCXOKIEHUS 1 MHOTO00Pa3usi KyJIbTYpPHBIX
pactenunity, «llopoabl HOMAIIHUX XUBOTHBIX», «CopTa KyJIbTYpPHBIX PacTEHUN»,
«Otnanénnas rubpuauzanus», «Padotel akanemuka M.D. BanoBay, «llomumnmouausy,
«O0BekThl OnoTexHonorun», «Kierounsle KyJabTypbl U KIOHUPOBAHHUE),
«KOoHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH TUIOA0B M KOPHEIUIOOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repoapuii «CeabCKOXO03SICTBEHHBIC PACTCHHS.

JlaGopaTopHbIe U MPaKTUYECKUE paOOTHI:

BKCKprI/IH «OcHOBHBIC MCTOAbI 1 AOCTHKCHUA CCIICKINU paCTCHI/Iﬁ H ) KNBOTHBIX



(Ha CENMEeKIMOHHYIO CTAHIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYacTOK,B
TEIUIMYHOE X035UCTBO, TA00PATOPHUIO AarPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».
25.9. Conepxanue ooyuenus B 11 kiacce.
1 gac B Henento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs
25.9.1. Tema 1. DBomOLIMOHHAsA OUOJIOTHS.
[Ipennochulku BO3HUKHOBEHUSI IBOJIOLMOHHOW TEOPHUH. DBOIIOLMOHHAS TEOPUS
u e€ mecTto B Oumonornu. BiusHuEe SBOJIIONMOHHON TEOpUM HAa pPa3BUTHE OUOIOTHUU
U IPYTUX HayK.
CBunerenscTBa 3BOJ
founu.  [lameoHTONOrnyeckne:  MoCIeqOBaTEeNbHOCTh  MOSIBIIEHUS  BHJIOB B
MaJeOHTOJIOTHYECKON JICTOMKCH, TepexoaHbie (Gopmbl. buoreorpadguyeckue: cXoacTBO U
paznuune GayH u (prop MaTepuKoB U OCTPOBOB.
OMOpHOJIOTMYECKHUE: CXOACTBA M PA3IUuUs SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIC,
PYIUMEHTApHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0O0JIUUYECKUX MYTEH Y BCEX OPraHU3MOB.
OpomounonHasa Teopus Y. lapsuna. [Ipeanocbulku BOSHUKHOBEHUS JAapBHHU3MA.
JBrokyiive Cuiabl DBOMIOIUU  BUAOB 10 JlapBuHYy (M30BITOYHOE Pa3MHOXKEHUE
IpU  OrPAaHUYEHHOCTU  PECYpPCOB,  HeoMpenenéHHas  W3MEHYUMBOCTh,  OopnbOa
3a CyIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).
Cunrernueckas Teopust sBosonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.
MuxkposBostonus. [Tonmynsuusa kak eTUHUIA BUA U SBOTIOLIUH.
JIBvxymue cuiibl ((hakTOphl) SBOJIONMK BUOB B pUpoie. MyTallMOHHBIN TIpoliece
Y KOMOWHATHBHAsI U3MEHUYMBOCTh. [lomynsiuoHHbIe BOJIHBI U Jipedd reHoB. M3zomsius
1 MUTpaIusl.
EctecTBenHbIit 0TOOp — Harnpasisitomuid Gaxtop 3Boaounn. PopMbl €CTECTBEHHOTO
orbopa.
[Ipucnoco0IeHHOCTh  OPraHW3MOB  Kak  pe3yJbTaT dBojonuu. [Ipumepsl
MPUCTIOCOOJIEHUH Y OpraHu3MOB. ApOoMOP(O3bl U UN0AAANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (OpMBI BHI00OpA30BAHMS:



reorpapuueckoe, 3K0JI0TNYECKOE.

Makpoasomorusi. @opmbl dBoMIONUHN: GUIETHYECKAs, TUBEPreHTHAS,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxneHne OT HeCleUHATM3UPOBaHHBIX MpeakoB. lIporpeccupyronias
crienuanu3anvs. AIanTUBHAS paJnalysl.

JlemoHcTpanuuu:

[Moptpetsi: K. JIunnei, XK.b. Jlamapk, Y. JapBun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkensb, @. Mromiep, A.H. CeBep1ios.

Tabmuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiiey», «3apobIlin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«EctectBennsiii 0T00p», «MHOrooOpa3ue copToB pacTeHui», «MHoroodpasue nopos
KUBOTHBIX», «llonmynsunn», «MyTallMOHHAsE U3MEHYUBOCTBY, «ApoMOpP(O3bD»,
«Manoamanramuny, «O0mas aereHepanusy, «JBmwKyine cuibl 3Bosroruny», «Kapra-
cxema Mapmipyrta nyrtemectBus Y. JlapsuHay, «bopbba 3a cyiiecTBOBaHHEY,
«IIpucnocobseHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BUI000pa3OBaHUE,
«DKOJIOTUYECKOE BUI000PAa30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HaOoOp
IJIOJIOB W ceMsiH, Koyuekmusi «IIpuMepsl 3anmuTHBIX MPUCTOCOONCHHUN Yy >KUBOTHBIXY,
mMozenb «OCHOBHBIC HAIIPABJICHUS IBOJIOLUWY, 00BEMHAs Moienb «CTpOeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, Komwiekius «DopMbl COXPAaHHOCTA MCKOMAEMbIX
KUBOTHBIX M pacTeHMi», Moaenb anmiukanus «llepekpéct XpoMocom», BiIaKHBIE
npenapathl «Pa3BuTue HacekoMoroy, «Pa3BuTue JSATYIIKW», MUKpPOIIpenapaT
«/Ipozodumna» (HopMma, myTanmu (POPMBI KPBUITHLEB U OKPACKH TEIIa).

JlabGopaTopHble U TpaKTUYECKUE PabOTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopatopHass pabora Ne?2. «Omnucanue TPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOTO XapaKkTepay.

25.9.2. Tema 2. BO3BHUKHOBEHME U PA3BUTHE )KU3HU Ha 3eMJIE.



JloHaydHblE TIPEACTABICHHUS O 3apOXACHUM KU3HM. HaydHble THIOTE3BI
BO3HMKHOBEHUS >KM3HU Ha 3emiie: aOuOTeHe3 M MaHCIepMus. XUMHUYECKas 3BOJIIOIMS.
AOHOTeHHBI CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHWYECKHUX. DKCIIEPUMEHTAIHHOE
MOATBEPKIACHNE XUMHYECKON 3BOJOIMK. HadanmbHbIe 3Tanbl OMOJIOTHYECKON SBOJIIOIMH.
['unoreza PHK-mupa. ®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHUE
IIPOTOKNETKH. [IepBble KIIeTKM U uX 3BomMtonns. POPpMUPOBAHHE OCHOBHBIX IPYII KUBBIX
OpPraHU3MOB.

Pa3zButne xwu3Hu Ha 3emie no spaM u nepuodaM. Karapxei. Apxeiickas
U npoTepo3oiickas 3pbl. [laneo3olickas 3pa U €€ nepuojibl: KeMOPUIICKHI, OPJIOBUKCKHIA,
CWJIYPUMCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa U €€ NepuoIbl: TPUACOBBIN, IOPCKUM, METOBOM.

Kalino3olickas 3pa u €€ nepuoipl: NajaeoreHOBbIA, HEOT€HOBBIN, AHTPOIIOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa M TEOJOTMYECKHX mpoueccoB. (OCHOBHBIE JTalbl
HBOJIIOLIUM PACTUTEILHOTO U JKUBOTHOTO MHUpa. ApoMOpP(O3bl Y PACTCHHH U KUBOTHBIX.
[TosiBenue, pacuBeT U BBIMUPAHHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro MHpa Kak oOTpaxeHue dBoaonuu. OCHOBHbIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

DOBOJIIOLMSA 4YENOBEKa. AHTpOIOJOTHWs Kak Hayka. Pa3BuTue mnpencrtaBieHUn
O IIPOMCXOKICHUM YeNoBeKa. MeToasl n3ydeHuns aHTponorene3a. CXoAcTBa U pas3iindus
YeJIOBEKA U JKUBOTHBIX. CHCTEMaTUYECKOE MTOJIOKEHUE YEITOBEKA.

JBrxymue cuibl (pakropbl) aHTpororenesa. HacnencrBeHHass M3MEHUHMBOCTH
U eCTeCTBEHHbIH 0TOOp. OOIIeCTBEHHBIN 00pa3 >XKU3HHM, M3TOTOBJICHUE OpPYyIUd TpyAa,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DSBOJIOIMU YEJIOBEKAa: aBCTPAJIONUTEKH, UYenoBek
yMenbi, Yenosek mnpsamoxondmui, YenoBek HeaHIEpTanbCKui, UYenoBeK pa3yMHBIN.
Haxonku #cKomaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBaHMS, 00JIaCTh pacHpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpoIeoHIHAas (eBpasuiickas),
HErpo-aBCTpAJIONAHAs  (PKBAaTOpUalibHAs), MOHrOJIOMJHAs (a3UaTCKO-aMEepPUKAHCKAas).

UepThl TPUCIIOCOOJIEHHOCTH MPEJACTABUTENCH YETOBEYECKUX Pac K YCIOBHSIM



cymectsoBanus. EquHcTBO uenoBeveckux pac. Kputuka pacuzma.

JlemoHcTpanum:

[Toptpetsi: ®@. Peau, JI. ITactep, A.1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuipel 1 cxembl: «Bo3uukHOBeHune CoaHEYHOH CHCTEMBI», «Pa3BuTHe
OpraHhyeckoro wmmupa», «PacturenbHas kierka», «KUBOTHas KJIETKay,
«IIpokapuoTnueckass kieTka», «COBpeMEHHAs CHCTEMa OPraHWYeCKOro MHUpay,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS YEIOBEKAa M YEIOBEKOOOPa3HBIX 00E3bsH»,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOJIOK IMPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«/lpeBHenmme moan», «/peBHne monn», «llepBble COBpEMEHHBIE IHOINY,
«HenoBeyeckue pachl».

Ob6opynosanue: myisixu «lIpoucxoxaeHue yenoBeka» (OIOCTBI aBCTPAIIONUTEKA,
MUTEKAHTPONa, HEaHJEPTAJIbla, KPOMAaHbOHIIA), CIICNKU WM H300pa’K€HUsS KaMEHHBIX
opyaui NIEPBOOBITHOTO YeJIoBeKa (KaMHU-YOIIIEPHI, pyoua, ckpe0ia),
reOXpOHOJIOrMYecKass Talnuma, Kouekiuss «®DopMbl COXpPaHHOCTH  HMCKOMAEMBIX
YKUBOTHBIX U PACTCHUI».

JlabopaTopHble U TpaKTUYECKUEe PabOTHI:

[Ipaktuueckass pabora Nel. «M3yueHne MCKOMAaeMbIX OCTaTKOB pPaCcTEHUMN
1 KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcust « DBOJIIOLUSI OPTAaHUYECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WJIM KpaeBeqYECKU My3el).

25.9.3. Tema 3. Opraausmsbl U OKpyKaromias cpea.

DKOoJIOTMsl KaK HayKka. 3aJaud M pa3lielibl SKOJOTHH. MeToAbl 3KOJIOTHYECKUX
HCCJIEI0BAHMM. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl oOWTaHHMA OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, IIOYBEHHAas,
BHYTPUOPTraHU3MEHHAsI.

Okonornueckue  ¢akropsl.  Knaccudukanus — sKojgoruyeckux  (hakTOpOB:
abuoTnyeckne, OMOTHUYECKUE W aHTpomoreHHble. JlelcTBUe SKONIOrHmueckux (HakTopoB
Ha OpPraHU3MBbl.

AOuoTtnueckue (QakTopel: CBET, TEMIIEpaTypa, BIAKHOCTh. {DOTONEPUOIU3M.

[IpucnocoGieHus: opraHu3MOB K JEHCTBUIO abnoTnyeckux (pakTopoB. bronornyeckue



PUTMBI.

buotnueckue daktopel. Buapl OHOTHYECKMX B3aMMOJICUCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapazutusm, Koomepamus, MyTyalusM,
KOMMEHCAIIN3M (KBapTUPAHCTBO, HAXJIEOHNYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaUYeHUe
OMOTHMYECKHX B3aUMOJICHCTBUN JUId CYLIECTBOBAHHUSA OPraHW3MOB B IPHUPOJHBIX
COO0IIeCTBaX.

DKOJIOTUYECKHUE XAPAKTEPUCTHKU MOMYJSIIUU. OCHOBHBIE MMOKA3aTENH NOMYJISALUN:
YUCJIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JuHamuka
YUCJIICHHOCTHU NOMYJISIUUU U €€ PeryJisimsl.

JlemoHCTpanuu:

[Moptpetsi: A. I'ymGonbar, K.®. Pynbe, O. ['exkerns.

Tabmuubr u cxembl: kapta «[Ipupomubie 30HB 3emum», «Cpembl oOWUTaHUSA
opraHu3zMoBy, «Doronepuoauzmy», «llonynaunm», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nomyysiuu nHQy30pun-Tyhenbkny», «llumesbie memmy.

JlabGopaTopHbIe U TPaKTUIECKUE PAOOTHI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0oCOOCHHOCTH PaCTCHUINN3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHasi pabota Ne 4. «BnusiHue cBeTa Ha POCT M PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «Ilomcu€T MIOTHOCTH MOMYNSAIUN Pa3HBIX BHUIOB
pacTEHUI.

25.9.4. Tema 4. Coob1iecTBa U 3KOJOTUYECKHE CHCTEMBI.

CooOmiectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHJIOBasi,
POCTpPaHCTBEHHAad, Tpoduueckas (nuieBasi). Bunbl-nomuuantel. CBA3u B OMOLIEHO3E.

DKOJIOTUYECKHE CUCTEMBI (3KocucTeMbl). [loHsiTHE 00 IKOCUCTEME 1 OMOTEOIIEHO3E.
OYyHKIIMOHAIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOAYUEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemecTB U MOTOK IHEPTUU B 3KOCUCTEME. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [Tumessle nenu u cetu. OCHOBHBIE INMOKa3aTeId SKOCUCTEMBbI: Onomacca,
MPOIYKIHS. DKOJIOTHYECKUE MUPAMUIBI: IPOIYKIIMHU, YUCICHHOCTH, OMoMacchl. CBOMCTBa

HKOCUCTEM: YCTOMYUBOCTh, CAMOpPEryYJisiuus, pazputue. CyKieccusl.



[IpupoaHbpie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. IJKOCHUCTEMA XBOWHOIO
WM [IMPOKOJIUCTBEHHOIO JIeca.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO3KOCHUCTEMBI. YpOOIKOCUCTEMBI.
buonornueckoe 1 X03s1iCTBEHHOE 3HAUEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpazue kak ¢akTop ycTOMUMBOCTH  dKocucteM. (CoxpaHeHHe
OHOJIOrHYECKOro pazHooOpasus Ha 3emie.

VYuenue B.W. Bepnajackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepsi.
Xupoe BemectBo U ero pyHkuuu. OcodeHHocTH Ouochepsl Kak rinodanbHOU SKOCUCTEMBI.
JluHaMHYeCcKOe paBHOBECHE B 00paTHas CBSA3b B Omocdepe.

KpyroBopoThl BemecTB U OMOT€OXMMUYECKHE IUKIIBI AJIEMEHTOB (YIJIepoia, a30Ta).
3oHanbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTtBo B Onochepe 3emin. AHTPONOTCHHBIE W3MEHEHHS B Ouocdepe.
['moGabHBIE YKOJIOTHYECKUE TIPOOIICMBI.

CocymiecTBoBaHME TPUPOJIBI U uyenoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3us Kak
OCHOBa YCTOMYMBOCTH Ouocdepsl. OCHOBA PAIMOHATIBLHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcaMi U UX UCNoJab30BaHue. JlocTHKEeHN OMOJIOTHH U OXpaHa TPUPOBI.

JlemoHcTpanumu:

[Toptpetsi: A.[Jx. Tencau, B.H. Cykaués, B.. Bepnaackuii.

Tabmusrt u cxembl: «[lumessle nenu», «buoOLEHO3: cocTaB U CTPYKTypay,
«IIpuponnsie coobuiecTBay, «llenu nutanusy», «konorudeckas nupamuaa», «buocdepa
U 4YEJIOBEK», «DKOCUCTEMA IIMPOKOJIMCTBEHHOIO JIECa», «DKOCUCTEMA XBOWHOIO JIECay,
«buoneHo3 Bomoémayn, «ArporeHo3», «llpumepHble aHTPONOTeHHBIE  BO3JECUCTBUS
Ha TpUpoLy», «BakHellne MCTOYHWUKH 3arps3HEHHsS BO3JyXa W TPYHTOBBIX BOI,
«ITouBa — BaxkHe#mass cocraBisomas Ouochepsbr»y, «DaKTOpPHl erpagaliyd IMOYBY,
«ITapaukoBslil 3ppexT», «DaKkTOphl paJuOaKTUBHOIO 3arps3HeHust ouocdepb», «O0mas
CTpyKTypa Ouocdeps», «PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIN 3KpaH
o6uochepo», «Kpyrosopot yriaepozaa B uochepe», «KpyroBopor azora B mprpoae».

OOopynoBanue: MoJaenb-ammuivkamus «TunuuHele  OWMOLEHO3bD», TepOapwii
«PacturenbHple cooOmiecTBay, KoJuleknuu «buoneno3», «Bpenurenn BakHEHIINX

CEJIbCKOXO03SMCTBEHHBIX KYJIBTYp», rep6apm1 N KOJUICKIHNHU paCTCHI/Iﬁ Hn JXUBOTHBIX,



MpUHAJJICKAIIME K Pa3HBIM SKOJOTMYECKUM TpylnaM OJHOro Buja, KpacHas kHuUTra
Poccuiickoii @enepannn, n300pakeHUsI OXpaHIAEMbIX BUIOB PACTEHUHN U )KUBOTHBIX.

25.10. ITnanupyemble pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl 1O Ouojgoruu (0a30BBIi
YPOBEHB) Ha YPOBHE CPEIHETO 0OIIETO 00pa30BaHUA.

25.10.1. Cormacao ®I'OC COO ycranaBiuBarTcs TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHMsI OOyYarOUIMMUCS MPOTpaMM CpeJHEro oOmero oOpa3oBaHMS: JIUYHOCTHBIM,
METaNpPEIMETHBIM U MPEIMETHBIM.

25.10.2. B cTpyKType JUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpeamMera «buosmorus»
BBIJICJICHBl  CIEAYIOIIME COCTABISIIOUIME: OCO3HAHHWE OOYYAIOMIMMHCS POCCHICKON
IPAXKIAHCKOM HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIbHOCTH
U CaMOOIIPEECIICHUIO, HAIMYME MOTHBALMKU K OOyYEHHIO OMOJIOTHH, IIEJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHHWN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH
M UCTOPUYECKUX  TPAJAULMUNA  Pa3BUTHUS  OMOJOTUYECKOTO  3HAHUS, TOTOBHOCTb
U CIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBAThCA B CBOEU AESATEILHOCTU IIEHHOCTHO-
CMBICIIOBBIMU  YCTAHOBKAMH, NPHUCYIIUMU CHCTEME OHOJIOTMYeCKoro 00pa3oBaHMs,
HaJU4Yue OHKOJOTUYECKOTO IPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh I1I€IM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

25.10.3. JIMYHOCTHBIE  PE3YyJIbTATHI OCBOCHUS npeaMeTa «buosorus»
JOCTUTAIOTCS B €IMHCTBE YYEOHOM M BOCHUTATEILHON AESATEILHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMA POCCHUICKHUMHU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE IMpaBUJIaMHU M HOpPMaMu
MOBEJICHUSI W  CIIOCOOCTBYIOT TMpOIlECCaM  CaMOMNO3HAaHMs, CaMOBOCIHUTAHUS U
CaMOpa3BUTHSA, PA3BUTHUS BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHS K
3aKOHY U TIPaBOMOPSAKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJICHHIO, B3aWMHOIO
YBaXEHUS, OEpPe)KHOTO0 OTHOMICHUS K KYJIbTYpHOMY HACICAUI0 W  TPATUIUSIM
MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickon Denepannu, MpUpoI€ U OKPYKAIOIIEH Cpelie.

25.10.4. JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSA Yy4eOHOro mnpeamera «buosorus»
JOJIKHBI OTPa)KaTb TOTOBHOCTh W CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEN MO3UIIMEH JIMYHOCTU, CUCTEMOMN 1IEHHOCTHBIX OPUEHTAIINM,

IMMO3UTHUBHBIX BHYTPCHHHX Y66)KHCHHﬁ, COOTBCTCTBYIOIINX TPAAUIIMOHHBIM LIEHHOCTAM



POCCHIICKOTO OOIIECTBA, pPACIIMPEHUE KU3HEHHOTO OIbITa M OIbITa JACSITEIBHOCTH
B IIPOIIECCE peaau3allii OCHOBHBIX HAIIPaBJICHWW BOCIMUTATEIbHON NEATEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaxaaHCKOTrO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKONW TO3UIMH OOydYaromerocss Kak aKTHBHOIO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
Y TIPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTU MPU CO3JaHUU Y4eOHBIX
IIPOCKTOB, PCIICHUH YYCOHBIX M IMO3HABATENIbHBIX 3aJ1ay, BBIMOJHEHUH OHOJIOTHYECKHUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENSTh COOCTBEHHYIO MO3UIMI0 MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHHUE YUWUTHIBATh B CBOUX JICUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS  JIIOJIEH C pa3sHbIMH  YOSKIEHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
1 COIMATBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IMPOIECCE COBMECTHOTO BBINIOJIHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIEAOBATEIILCKUX 3a7ad, YBAKUTEIbHOE OTHOILICHHME K MHEHHIO
OTIMOHEHTOB MIPU OOCYXIECHUHU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJICPKAHNUS,

TOTOBHOCTh K TYMAaHUTApPHOUN U BOJOHTEPCKOMN JAEATEIHLHOCTH,

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOPMUPOBAHHOCTb POCCHMCKONW TPa)KTaHCKOM HWIESHTUYHOCTH, MaTPHOTH3MA,
YBOKEHHSI K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHol, ropaoctu
3a CBOM Kpau, CcBOW PoawHy, CBOW S3bIK W KyJIbTYpy, MOPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJAHOMY HACIEIUI0 M MaMATHUKAM TPUPOIbI,
JTOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE
OMOJIOTUY, TTOHUMAHHE 3HAYCHUS] OMOJIOTMU B TO3HAHWUW 3aKOHOB MPUPOJBI, B JKU3HU

YCJIOBCKA U COBPCMCHHOI'O O6HIGCTB3;



ujerHas yoexxJAEHHOCTh, TOTOBHOCTh K CHyXeHUI0 (OTeuecTBYy M €ro 3alluTe,
OTBETCTBEHHOCTb 32 €r0 Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTyallMI0 U TPUHUMATh OCO3HAHHBIEC peElICHUS,
OpPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATHS LEHHOCTEH CeMEWHON KW3HU B COOTBETCTBUHU C TPaJAULIMSIMHU
HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas OCTETUKY ObITa, HAyYHOIO
U TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/1a, OOUIECTBEHHBIX OTHOILICHUN;

NOHMMAaHUE HMOIIMOHAJILHOTO BO3JIEUCTBUSI JKUBOW MPUPOJBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQYKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISATH
KaueCcTBa TBOPUYECKOM JIMYHOCTH;

5) hu3uvIecKoro BOCIUTAHUS:

NOHMMAHHWE U peajau3aiusl 3J0pOBOro M 0Oe3omacHoro obpasza Ku3HU (30POBOE
MUTaHuEe, COOJIIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHSATUNA U OTJbIXA, peryisapHas ¢u3udeckas aKTUBHOCTB), OCPEKHOr0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIICHHWS K COOCTBEHHOMY (DH3UYECKOMY U TICUXHYECKOMY
3JI0pPOBBIO;

MOHMMAHHUE LEHHOCTH MPaBUJl UHAUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIIKNX 3J0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHME TIOCJICACTBUH U HENPUATHE BPEAHBIX MPHUBBIYEK (YMOTpeOICHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TpyA0BOTO BOCITUTAHHUSL:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEepPCTBa, TPYA0to0ue;

FOTOBHOCTh K aKTHUBHOM ACATCIIPHOCTU TEXHOJIOTUYECKOM M COL[PIEIJ'IBHOﬁ



HAIMPaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH, IUTAHUPOBATH W  CaMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3audyHbiM cdepaM MNpodecCHOHANTBHON AESATEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymied mpodeccuu M pearu30BBIBATH COOCTBEHHBIC
’KU3HECHHBIE TUIaHBbI;

TOTOBHOCTh U CHOCOOHOCTHh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) 2KOJOTUYECKOTO BOCITUTAHHMS:

AKOJIOTUYECKHU 11eJIecCO00pa3HOe OTHOIICHHE K MPUPOJE KAaK HCTOYHHKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIE€CTBOBAHHSI;

MOBBIIICHUE  yPOBHS  DKOJOTUYECKOW  KyJbTYpPhl: NPUOOPETEHHWE  OTBITA
TUTAHUPOBAHUS TOCTYIKOB U OILICHKM WX BO3MOXXHBIX TMOCIEACTBUN I OKPY>KArOIIeH
Cpenbl;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMMyTeH UX PEIICHHUS;

CIIOCOOHOCTh UCIIOJIB30BaTh MPUOOPETaEMbIE MPU U3YUYEHUU OMOJIOTHU 3HAHUS
U YMEHUS TPU PEIICHUH TPOOJIeM, CBI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTIONHE30BAaHUEM
(cobnrofieHue MpaBuil TIOBEICHHS B MPUPO/IE, HAMPABICHHBIX HA COXpPaHEHUE PAaBHOBECHS
B DKOCHUCTEMAax, OXpaHy BUOB, IKOCUCTEM, Ouocdepsl);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCIIIMX BPEJ OKPYKAIOMIECH MNPUPOTHOU
cpelne, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE HSKOJOTUYECKHE IMOCIE/ICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U PENOTBPAILATH HX;

HaJIMYUE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYPhI, OIbITA
NESATeIbHOCTU SKOJIOTMYECKONM HAMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU
B MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMATILHON MPaKTUKE, TOTOBHOCTH K YYaCTHUIO
B IIPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMUYECKON HAMPaBIEHHOCTH;

8) LIEHHOCTHU HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH M OOIIECCTBEHHOM TMPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJBTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3bIKOBOM M YUTATEIIbCKOW KYyJIbTYpPhl KakK CpeACTBa



B3aMMOJICUCTBUS MEXTY JIFOJBMH U TTIO3HAHUS MHPA;

MOHUMaHue crenuduKu OMOJIOTUN KaK HayKH, OCO3HAHUE €€ PoJu B (HOPMUPOBAHUH
pPalMOHAIIBHOTO  HAYYHOTO  MBIIUICHUS, CO3JIaHUU  IEJIOCTHOTO  MPEJCTaBICHUS
00 OKpy)XarolleM MHpE KaK O €IWHCTBE MPHUPOJIbI, YEIOBEKAa U OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M peleHUH NpodjeM COXpaHEHHsS MPUPOTHOrO
paBHOBECHS,

yOSXKIEHHOCT, B 3HAYUMOCTH OHWOJIOTHMH [IJII COBPEMEHHOW ITUBUJIU3AIINH:
oOecrieyeHUss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUS MEPCHEKTUBHBIX
OMOTEXHOJIOTHA, CIOCOOHBIX pelaTh PECYpPCHbIE MPOOJIEMbl PAa3BUTHUS YEJIOBEYECTBA,
MOMCKA MyTeH BBIXOJa U3 II100aTBHBIX IKOJOTHYECKUX TPOoOIeM U oOecrieueHus nepexoa
K YCTOWYMBOMY DPa3BUTHIO, DPAIMOHATHHOMY HCIIOJIB30BAHUIO TIPUPOJIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OUOJOTHYECKUX 3HAHMM B LEJSX TOBBIIICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HayYHOW TI'pPaMOTHOCTHM KaK COCTaBHOM 4acTu
(GyHKIIMOHATBLHOW TPAMOTHOCTH 00ydYaromuxcs, GOpMHUPYEMOM MPU U3YICHUHN OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJ/IOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh MCIOJB30BaTh MOJydaeMble 3HAHUS JUIS aHAlu3a U OOBSICHEHUS SIBICHUU
OKPY’KaIOIIIEr0 MUpa U MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUE JielaTh 000CHOBAHHBIE
3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()AaKTOB M UMEIONIMXCS JAHHBIX C ILETbI0 MOIyYeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JIJIsl PEIICHUs
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEIOBATENLCKYIO JAeSTEIbHOCTh MHANBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTHh K HETPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUHW MO OMOJIOTMM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU.

25.10.5. B nmpoumecce AOCTHKEHHS JUYHOCTHBIX  pE3yJIbTATOB  OCBOEHUS
oOy4YaronMMuUCsl MporpaMMbl MO OHOJOTMM HAa YPOBHE CPEIHEro o0Iiero oopa3oBaHUs

y 00y4arommxcsi COBEPIICHCTBYETCSI AMOIIMOHANIBHBIN WHTEIUIEKT, MpEearoaararonun



c(OpPMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUJETh HAMPABICHUS PAa3BUTHS COOCTBEHHOM 3MOILIMOHAIBHOU cepbl, ObITH
YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBENIEHHE, CITOCOOHOCTh aaNTHPOBATHCS K SMOIMOHATHHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKJIIOYAIOUIEH CTpPEMJICHHE K JIOCTH)KCHHUIO LIeNn
U yCIleXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHUE JEWCTBOBaTh, MHCXOJs M3 CBOHX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHUMATh SMOIMOHATBHOE COCTOSIHHE
ApYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIlMH, CIIOCOOHOCTD
K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAMBaTh OTHOILIEHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

25.10.6. MeranpenMeTHble  pe3yJbTaThl ~ OCBOCHHS  y4yeOHOrO  TpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYMMBIE A1 (DOPMUPOBAHHUS MHPOBO33PECHHS O0YUarOIIHXCS
MEXIUCUUIUIMHAPHBIE  (MEXIpPEeIMETHbIE) OOIleHAyYHble TOHATHUS, OTpa)XKaroliue
IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpPA U CHEHU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHs, SBICHUE, MPOILECC, CUCTEMa, HayYHBIN
(dakT, MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCieloBaHIe, HAOTIOACHHE,
U3MEpeHHe, OJKCIEpPUMEHT ©  JApPYTuX), YHUBEpPCAJIbHbIE  ydeOHBbIE  JEeHCTBUSA
(mo3HaBaTeIbHbBIE, KOMMYHHKaTHBHbIE, PETyJIATUBHEIE), o0ecrneunBaoIne
dbopmupoBaHre  (QYHKIMOHAJIBLHOM TPaMOTHOCTH M COLMAJIBHOM  KOMIETEHIIUH
oOyyarommxcs, CIOCOOHOCTH oOyyJarommxcst UCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHbIE, MUPOBO33pEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
B [T03HABATEJIbHON U COLIUATILHOMN MpPaKTHKE.

25.10.7. MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHMsI JOJKHBI OTPAXKATh:

25.10.7.1.0OBnaneHre yHUBEpCAIbHBIMU YU€OHBIMU MTO3HABATEIbHBIMU JICUCTBUSIMH:



1) 6a30BBIC IOTUYCCKHE ICHCTBUS:

CaMOCTOATENFHO (POPMYJIHMPOBATh M AKTYaJU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCIIOJIB30BaTh MPYU OCBOCHUM 3HAHWKA MPHUEMBI JOTHYECKOTO MBINUICHUS (aHAIU3a,
CUHTE3a, CpaBHEHMs, Kiaccudukanuu, 0000IIeHHs ), PACKPBIBATh CMBICIT OHOJIOTHYECKUX
MOHATUH (BBIICIAT, WX XapaKTEepHbIC IPU3HAKH, YCTAHABIMBATH CBSI3M C JPYTUMHU
MOHSATUSIMU );

OTIPEIENIATh 1NN JACSITeIbHOCTH, 3aaBasi mapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl ICATSILHOCTH C MIOCTABICHHBIMH IICIISIMH;

WCIIOJIB30BATh OMOJIOTMYECKUE TTOHATHUS 711 OOBSICHEHUS (PAKTOB W SIBIICHUH KUBOU
IPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0O aHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTM ¥ TMPOTUBOPEYHS B  PACCMATPUBAEMBIX  SBJICHHSIX,
(hOopMyITUPOBATH BHIBOJBI U 3aKITIOUYEHUS;

IPUMEHSITh CXEMHO-MOJICTBHBIC CPEACTBA ISl TPEACTABICHUS CYIICCTBEHHBIX
CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI
Pa3HOTO POJIa, BHISBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTpiBaTh IIJIaH PEIMIEHUsS MTPOOJIEMBbI € YUYETOM aHAIW3a HMMEIOIIUXCS
MaTePUATBHBIX K HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATCIBHOCTH, OIICHUBATH COOTBETCTBHE PE3yJIBTATOB
IIEJIsIM, OIIEHUBATh PUCKH TTOCIEICTBUI IEITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PA0OTy B YCIOBHUSIX PEATbHOT0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIITUICHHUE MTPU PEIIEHUH )KU3HEHHBIX MTPOOJIeM.

2) 6a30BbIEC HCCIIEA0BATENBCKHUE ICUCTBUS:

BIAJCTh HABBIKAMH yYeOHO-HCCIICIOBATEIHCKON W TMPOEKTHOW JEATEeThHOCTH,
HaBbIKAMHM  paspenieHus: mpoodseM, o005iagaTh CHOCOOHOCTHIO W TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS MPAaKTHYCCKUX 3a/aad, MPUMECHECHHIO
Pa3ITUYHBIX METOJIOB TTO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BUIbI ACATCIBHOCTHU IIO0 IMOJYYCHHUIO HOBOT'O 3HAHUA,



€ro HWHTEpPHpeTalnH, MNPeoOpPa3OBaHUI0 W TMPUMEHEHUI0O B YyYEOHBIX CHUTYyaIUsX,
B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX TIPOEKTOB;

dbopMHUpOBaTh HAyYHBIA THUI MBIIIICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METOIAMH;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHON JAESITETLHOCTH
Y )KM3HEHHBIX CUTYaIlUsX;

BBISIBIISITh MIPUYUHHO-CIICJICTBEHHBIE CBSI3UM U aKTyaJIM3UPOBATh 3aJ]1adyy, BBIJIBUTATh
THIOTE3y €€ pelIeHHs], HaXOJAUTh apryMEHTHI IS J0Ka3aTelIbCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE PEUICHUS 3a/Jaud Pe3ybTaThl, KPUTUUECKU
OIICHMBATh UX JJOCTOBEPHOCTH, IIPOTHO3MPOBATh N3MCHCHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTyaIlusiM, OIICHUBATh MNPUOOPETEHHBIM  OTIBIT;

OCYIIECTBIISATH IIEJICHANPABICHHBIN MMOWCK MIEPEHOCA CPEIICTB U CIIOCOOOB JACHCTBHSI
B MPO(eCCUOHANIBHYIO CPENY;

yMETh TICPCHOCUTh 3HAHWUS B ITO3HABATCIIBHYIO W IPAKTHYCCKYIO 00JacTH
KU3HENICATCITLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BEIJIBUTATh HOBBIC UJCH, IIPEIJIaraTh OPUTHHAIBHBIC TIOJIXO/IBI U PEIICHUS, CTABUTH
MPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHMUS.

3) paboTa ¢ uapopMaIreii:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HHPOpMalUu (TEKCTe Y4eOHOTO
OCOOUS, HAYYHO-TIOMYJISIPHON JIUTEepaType, OMOJOTHYECKUX CIOBApsSIX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHaTu3upoBaTh WHOOPMAITUIO PA3TUIHBIX
BUIOB © (GOpPM TPEICTaBICHHUS, KPUTHUYECKH OICHHBATh €€ JIOCTOBEPHOCTH
¥ HEIPOTHUBOPEUYHUBOCTb;

dbopMyIMpOBaTh 3aIIPOCHl ¥ MPUMEHSThH PA3JIMYHbIE METOJIBI TIPU MOUCKE U O0TOOpE
Ouonornyeckoi nHGOPMAITIH, HEOOXOIUMOM IJIs1 BBITIOTHEHHUS yIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCIOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBATh KYJIbTYPY aKTHUBHOTO WCIOJIb30BAaHUS Pa3TUYHBIX

ITOUCKOBBIX CHUCTEM,



CaMOCTOSITENIbHO BBIOUpaTh ONTUMAJIbHYIO (HOpMY IMpeACTaBICHHUS OHMOJIOTHYECKON
uHpopmanuu (cxeMsbl, rpaduKu, TarpaMMbl, TaOJIULbI, PUCYHKU U APYTOE);

UCII0JIb30BaTh HAYUYHBIN SI3BIK B Kau€CTBE CpEJICTBA MPHU padoTe ¢ OMOJIOTHYECKOU
uHbopMalMell: NPUMEHATh XUMHUYECKHE, (U3NYECKUE W MaTeMaTHYeCKHE 3HAKu
U CUMBOJIBI, (POpMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, UCTIOJIb30BATh U IPEOOPA30BHIBATH
3HaKOBO-CHMBOJUYECKHE CPEICTBA HATIISTHOCTH;

BJa/IeTh HaBBIKAMU pPAaCMO3HABaHMS M 3alIUThl MH(pOpMaluu, WHPOPMALMOHHON
0€301acHOCTH JTUYHOCTH.

25.10.7.2.0BnageHue yHuBepcaaibHbIMH KOMMYHHUKATUBHBIMU JI€CTBUSMMU:

1) obmieHue:

OCYIIECTBIISITh KOMMYHUKAIlMM BO Bcex cdepax KHU3HU, AaKTUBHO YYacTBOBAThH
B JIMAJIOTe WJIM JUCKYCCHH MO CYIIECTBY 00CYyX1aeMoi TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJEHUSI OTHOCUTEIHHO BBIMOJTHEHUS MpearaéMou 3a/iadd, YYUTHIBATh
MHTEPECHI U COTIIACOBAHHOCTD MO3UIUI IPYTHX YYACTHUKOB TUAOTA WIH TUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHbIE CPECTBA OOLICHHS, TOHUMATh 3HAYEHHE COLUATbHbBIX
3HAKOB, TPEANOCHUIOK BO3HHUKHOBEHHSI KOH(MIMKTHBIX CHUTyallWid, YMETh CMATYATh
KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BIAJCTh pPAa3IU4YHBIMU CrHoco0amMu OOIIEHHsT W B3aUMOJCHCTBHUS, IMOHUMATH
HAMEPEHUs IPYTHX JIOJIeH, TPOSIBIATh YBAXKHUTEIHHOE OTHOIICHHE K COOECeTHHKY
U B KOPpeKTHOU popme hopMyTupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHHS C MCIMOJIB30BAHNUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHas JAESITeIbHOCTD:

MOHUMATh M UCTIOIB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAMBHUIYAIbHON paboOThI
MIpU PEIICHUU OMOJIOTMYECKOU MPOoOIeMbl, 000OCHOBBIBATh HEOOXOJUMOCTh MPUMEHEHUS
IpyNMNoBEIX (HOPM B3aMMOJCHCTBUS MPHU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JEUCTBUN C YUYETOM OOIIHUX WHTEPECOB
Y BO3MOKHOCTEW Ka)KJ0r0 WiIeHa KOJIJICKTUBA;

NPUHAMATH LM COBMECTHOU JEATEeIbHOCTH, OPTraHU30BBIBATH U KOOPJIWHUPOBATH

JNEUCTBUS MO €€ NJOCTUKECHUIO: COCTABIIATH IUIAH JIEUCTBUM, paCOPEAEIATh POJIH C YUYETOM



MHEHHUI Y4aCTHUKOB, 00CYKAaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4€CTBO CBOErO BKJAJa M KaXXOr0 YYaCTHUKA KOMaHAbI B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HMJIEU C MO3ULUU HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEJIEHUE B PAa3IMYHbIX CUTYyalHUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpaAKEHHE, ObITh HMHUIIMATUBHBIM.

25.10.7.3.OBnaieHrE YHUBEPCAIBHBIMH PETYJISITABHBIMU JEHCTBUSMU:

1) camoopranuzanus:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISI BBIABICHUS MPOOJIEM M HMX PEIICHUs
B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOTMYECKHUX 3HAHWM II€JIEBbI€ U CMBICIOBBIE YCTAaHOBKHU
B CBOMX JEHWCTBHUSAX W MOCTYIKAax [0 OTHOLICHHUIO K XKMBOH MPUPOJE, CBOEMY 3I0POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO  OCYLIECTBIATh  IMO3HABATENIbHYIO  JIESITEIIBHOCTh,  BBISBIATH
mpoOJemMbl, CTaBUTh U (opMyIupoBaTh COOCTBEHHBbIC 3a7aud B 00pa3oBaTEIbHOMN
JESTENbHOCTU U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEHICHHUS MPOOJIEeMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUN;

JaBATh OLIEHKY HOBBIM CUTYAal[UsIM;

pacIIMpATh paMKH Y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JieNaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHUPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIHN OIIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIMPOKON JIPYAUIMU B PAa3HBIX
00JacTsAX 3HAaHUH, MOCTOSTHHO MOBBIIIATh CBOW 00Pa30BATENbHBIN U KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTpPOJIb:

aBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIIBHOCT,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HABBIKAMHU TO3HABATEIbHON pedIeKcur Kak OCO3HAHMS COBEPIIAEMBIX



JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YyJIbTATOB M OCHOBAaHWI, HCIOJIb30BaTh
npuéMbl pedIeKCUU JJISI OLICHKU CUTYalluH, BLIOOpa BEPHOTO PEIICHUS;

yMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMAThH PEIICHUS M0 UX CHUKECHHUIO;

NPUHUMATH MOTHUBBI U ApTYMEHTHI IPYTUX MPU aHATM3€ PE3yJIbTaTOB JIESITEIHLHOCTH.

3) npuHSTHS ce0s U APYTUX

MPUHUMATH Ce0sl, MIOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJIU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C MO3UIINH IPYTOTO YETOBEKA.

25.10.8. TIpenmertHble pe3yabTaThl ocBoeHHs mpopamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crenuduyeckue s ydeOHoro mpeamera «buomaorusy»
HAay4HbIC 3HAHUS, YMEHUS U CHOCOOBI JEHCTBHI 10 OCBOCHHIO, HHTEPIIPETAIIUU
U TpeoO0pa3oBaHUIO 3HAHUW, BHUJIBI JACSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallMsIX, a TaKXE B peaJbHbIX
KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ Onojorueil. B mporpamMme nmpenMeTHbIe pe3yIbTaThl
MIPEJICTABJICHHBI 10 TOJIaM 00yUYeHHUS.

25.10.9. IlpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» B
10 kacce HOMKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa ¥ HAay4HOIO MHUPOBO33PEHUS, O BKIJAJle POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-
OMOJIOTOB B pa3BuTHE OWONIOTHH, (PYHKITMOHAIEHONW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS
KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpbhIBaTh COJACPKAHUE OUOJIOTUUECKUX TEPMUHOB W TOHSITUH: KU3Hb,
KJIETKa, OpraHu3M, MeTaboiam3M (0OMEH BEIIECTB M MPEBpaIIEHUE DYHEPTUH), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alUs >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiiusi), HACJIE€ICTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHUE;

yMEHUE  WH3jaratb  OWoJIOTMYeCKHMe  Teopuu  (KJIETOYHAas,  XPOMOCOMHas,
MyTallUOHHAsI, IEHTpaJibHas J0TMa MOJICKYJsipHOW Ouomoruu), 3akonbl (I'. Mennaens,

T. Moprana, H.W. BaBunoBa) u yueHus (0 IeHTpaXx MHOT000pa3usi U MPOUCXOKICHUS



KyJnbTypHbIX pacTteHuit H.W. BaBunoBa), omnpeaensiTh TpaHUIbl UX HTPUMEHUMOCTH
K )KUBBIM CUCTEMaM;

yMEHUE BIAJETh METOJAMH HAyYHOTO I[O3HAaHHUS B OHOJOTHM: HaOIIO/ICHHE
U ONUCAaHUE JKUBBIX CHUCTEM, IPOLIECCOB M SBJIEHUW, OpraHu3alusi WU MPOBEACHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXAY HUCCIEAYEeMbIMU  BEIUYMHAMH, OOBSICHEHHWE TOJYYEHHBIX  pPe3yJbTaTOB,
WCIIOJb30BaHHBIX HAyYHBIX MOHSATHM, TEOPHl W 3aKOHOB, YMEHHUE JI€JIaThb BBIBOJIbI
HA OCHOBAHMH TOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYLIECTBEHHbIE NPHU3HAKKM BUPYCOB, KIETOK IPOKAPHUOT
U 3YKapHOT, OJHOKJIETOUYHBIX U MHOT'OKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BEIllECTB W MPEBpALEHUS DHEPruuM B KIETKE, (POTOCHMHTE3a, IIACTHYECKOTO
U DHEPreTMYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHHUS,
Pa3MHOXEHUS, UHANBUIYAJTLHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

YMEHUE TMPUMEHATHh TIOJYYECHHbIE 3HAHUSA [UI1 OOBSICHEHUS OHOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, Il NPUHATHSA NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOW JKU3HHU
C Lenbio0 o0ecreueHns 0e30MacHOCTH CBOETO 370POBbS M 3I0POBbSI OKPYKAIOUIUX JIOACH,
COOIIOZIEHNsST HOPM TPAaMOTHOTO TIOBEJACHHUS B OKPYKAIOIIEH TPHUPOTHOU  cpeje,
MOHMMAaHUE HEOOXOJUMOCTH HCIIONb30BaHUSA JOCTHXKEHUNW COBPEMEHHOW OHOJIOTHH
1 OMOTEXHOJIOTHU JIsl pallUOHAIBHOTO MPUPOJIONIOIE30BaAHUS;

yMEHHE peliaTh 3JIEMEHTapHble T'€HETUYECKUE 3aJaud Ha MOHO- M AUTHOPUIHOE
CKpEelIMBaHUE, CIEIUICHHOE HacJEJAOBaHUE, COCTaBISATh CXEMbl MOHOTHMOPUIHOTO
CKpELIMBaHUs ISl PEJCKa3aHusl HaclIel0BaHUs MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBITIOIHATH JA0OpPaTOPHBIE W MPAKTHYECKUE PabOThI, COO0IaTh MpaBHIIa
pu paboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHYECKH  OLEHUBATh W  HHTEPIPETHPOBaTH  MH(GOPMALHUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIONIYIO TICEB/IOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX
MCTOYHHUKOB (CpeicTBa MacCOBOM MH(pOpMalUM, HAYYHO-TOIMYJISIPHBIE MAaTepualbl),
THUYECKHE  aCHEKThl COBPEMEHHBIX  MHCCIEIOBAaHUNH B  OMOJOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCHBMEHHBIC M YCTHBIE COOOIICHHS, 0000IIas



Oouonornueckyro MHGOPMAIMIO U3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
MOHATUMHBIN anmapat OMOJOTHH.

25.10.10. ITpeameTHBIE pe3yabTaThl OCBOCHMS y4eOHOTO npeamMeTa
«buosorus»B 11 knacce TaIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa M HAyYHOIO MHPOBO33PEHMsS, O BKIJIAJE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
OHOJIOTrOB B pa3BUTUE OUONOTUH, (PYHKIIMOHAILHON TPaMOTHOCTH YeJIOBEKa JUIsl PEIICHUS
YKU3HEHHBIX 33/a4;

YMEHHME pacKpbIBaTh COJAEpKAHME OMOJOTMYECKUX TEPMHUHOB U MOHATHI: BUJ,
NOMyJisAlKsg, TeHOPOHJA, SBOJIOLUMA, JBWXKYIIME CcWiIbl  ((aKTOpbl) 3BOJIOLUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB,  BHJ000pa30BaHUE, OSKOJOTHUYECKHE  (PaKTOPHI,
AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LEMU IMUTAHUS, IKOJIOrHYecKas
nupamuia, 6uoreoieHos, ornocdepa;

yMEHHME H3JIaraThb Ouosiornueckue Teopuu (dBoitonuoHHas teopus Y. [lapsuHna,
CUHTETHYECKasi TEOPUS HBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOABIIIEBOIO CXO/ICTBA
K.M. bapa, yepenoBaHus riaBHbIX HarpaBieHud u myteil sBomonun A.H. Cepepuosa,
yuenust o Ouochepe B.W. Bepnanuckoro), ompenensiTb TpaHUIBI UX MPUMEHUMOCTH
K )KUBBIM CUCTEMAM;

yMEHHE BIAJeTh METOJAAMHM HAay4YHOrO MO3HaHUS B OWOJOTHM: HAOIIOACHHE
U ONHUCAaHUE MKUBBIX CHCTEM, MPOLIECCOB M SBJICHUMN, OpraHU3alMs U MPOBEACHHE
OMOJIOTMYECKOIO 3KCIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMU  BEIMYMHAMHU, OOBSCHEHUE TIOJYYEHHBIX  PE3YJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUW M 3aKOHOB, yMEHHUE JelaTb BbIBOJbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKUA CTPOEHUS OMOJOTMYECKUX OOBEKTOB:
BUJIOB, MONYJISALMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOreonueH030B
U 9KOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
otbopa, BUI000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPraHW3MOB, JACHCTBUS DKOJIOTHYECKHUX

(GakTOpoB Ha OpPraHU3MBI, MEPEHOCA BELIECTB M MOTOKAa SHEPTrUU B IKOCHUCTEMAX,



AHTPOIIOT€HHBIX W3MEHEHHII B 3KOCHCTEMAaxX CBOEW MECTHOCTH, KPYyrOBOPOTa BEIIECTB
1 OMOT€OXMMUUYECKHUX ITUKIIOB B Ouocdepe;

YMEHHE TPUMEHATh TONyYEHHBIC 3HAHWS I OOBACHEHUS OMOJOTHYECKHX
MPOIIECCOB M SIBJICHUU, NIl TIPUHSATHUS MPAKTUICCKUX PEIICHUA B IMMOBCETHEBHOW >KU3HU
C Lenpio oOecreueHrs 6€30MacHOCTH CBOETO 370POBbS U 3I0POBbSI OKPYKAIOIIUX JIIOCH,
COOJIIOJIEHUsT HOPM TpPaMOTHOTO TIOBEAEHUS B OKpYy)XKarouled NpUPOAHOM  cpee,
NOHMMaHHE HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTI)KEHUNH COBPEMEHHOM  Ouosioruu
IUISL pallMOHAIBHOTO MPUPOIOTIOIB30BAHMUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OHOJIOTMYECKUE 3aJaud, COCTABIATH CXEMBI
MepeHoca BEIIeCTB U DHEPTUM B SKOCUCTEeMaxX (LIeTH MUTaHus);

YMEHUE BBINOJIHATH JA0OPATOPHbIE U MPAaKTHUYECKUE paboOThl, COO0IaTh MpaBUIIa
pu paboTe ¢ y9eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE  KPUTHYECKHM  OIEHWBATh W  HMHTEPIPETUPOBATh  HH(OpMAIuio
OMOJIOTUYECKOTO COJEpPKAHUS, BKIIOUYAIOIIYIO TCEB/IOHAYYHBIE 3HAHUSA W3 Pa3IUYHBIX
HMCTOYHUKOB (CpelcTBa MacCOBOM WH(pOpMAlUM, HAYYHO-TIOMYJISIPHBIE MaTepuabl),
paccMaTpuBaTh INIO0ANIbHBIE YKOJOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOILIEHHIO K HUM COOCTBEHHYIO MMO3HIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHBIE MHUCHbMEHHBIE M YCTHBIC COOOIIEHUS, 00001Ias
OMOJIOTMYECKYI0O HMH(OPMALMIO U3 HECKOJBKHUX HCTOYHUKOB, I'PAMOTHO MCHOJIb30BATh
MOHATUIHBIN anmapaT OMOJOTUH.

26. ®enepagbHas paboyass mporpaMMa mno ydeonomy mnpeamery «buosorus»
(yriiy0/1éHHBIM YPOBEHB).

26.3. denepanbHas pabouas mporpamma mo ydeOHomy mpeamery «buomorusy»
(yrnyOnéHHblii  ypoBeHb) (TpenMeTHas o6yactb «EcTecTBEHHO-HAy4YHBIE MPEAMETHI»)
(mamee COOTBETCTBEHHO — TMIporpaMma [0 OuoJioTWH, OWOJOTHS)  BKJIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COJep)aHue OOy4eHHs, MIIAHUPYEMbIe PE3yIbTaThl OCBOCHUS
MIPOTPaMMBbI 110 OUOJIOTHH.

26.4. [loscHuTenbHass 3amucKa OTpa)kaeT oOmMEe Nenu MW 3ajJadyd  U3y4YeHHs
OMOJIOTHH, XapaKTEPUCTHKY TICUXOJOTMYECKUX TMPEANOCHUIOK K €€ M3yYeHHUIO

00y4YaroIMUMUCs, MECTO B CTPYKTYpe YUEOHOro MiiaHa, a TakKe MOAXOJbI K 0TO0pY



COJIEp>KaHMsl, K OMPEICIICHUIO TIIAHUPYEMBIX PE3YJbTAaTOB U K CTPYKTYpE TEMATHUYECKOTO
MJIAHUPOBAHMUSL.

26.5. Conepxanue oOy4YeHHUS pPaCKpbIBACT COJACPKATEIbHBIC JUHUU, KOTOpPHIC
npejyiaratoTcsa JJjiss 00s13aTeIbHOTO M3YUYEHHS] B KaXKJIOM KJIAacCe Ha YPOBHE CPEIHEro
o01ero oOpazoBaHusl.

26.6. [Inanupyemble pe3yJbTaTbl OCBOEHHUS MPOTrpaMMbl MO OWMOJOTHU BKIHOYAIOT
JUYHOCTHBIE, METAaNpeIMETHbIE pEe3yJbTaThl 3a BeCh NEpHUoj] OOyYEeHHsS Ha YpPOBHE
cpenHero oOiero oOpa3oBaHMs, a TakXKe TMPEIMETHbIE JOCTHKEHHUS O0ydarolerocs
3a KaXJIbIi ToJ] O0y4EeHHs.

26.7. IlosicHuTENIbHAS 3AIKCKA.

26.7.1. IlporpamMa mo OWMOJOTMM Ha YPOBHE CpeaHero oOiiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-03
«0O06 obpazoBanuu B Poccuiickoit ®eaeparuny, GI'OC COO, Konnenuuu npenoiapaHus
yueOHoro mnpeamera «bHONOrUsS» UM OCHOBHBIX MOJIOXKEHUN (enepanbHOM MporpaMMbl
BOCITUTAHUS

26.7.2. YueOubii mnpeamer «buonorus» yriayOn€HHOro  ypoBHS — H3Yy4YEHUs
(10-11 xmaccer) sBIsIETCS OJHUM W3 KOMIIOHEHTOB TpeAMeTHOU oOmactu «EcTecTBeHHO-
HayuHble mnpeameTey. CoriacHo mnonoxenusMm OI'OC COO, npodunbHbie ydeOHbBIE
MpeAMEThI, U3y4aeMble Ha yriayOJIEHHOM YPOBHE, SIBJISIOTCS criocoOom auddepeHmanum
oOydyeHHs Ha YpOBHE cpeaHero oOmero oOpa3oBaHWsS M INPHU3BAHBI O0OCCIICYUTH
MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPETHUM OOIIUM, CPEAHUM CHEIIUATIBLHBIM U
BBICIIUM OOpa3zoBaHuEM. B TO ke BpeMs KaKJIbli U3 3TUX YYEOHBIX MPEIMETOB JOJKEH
ObITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pelleHHe 00pa30BATENbHBIX, BOCIUTATEIBHBIX U
pa3BUBAIOLIMX  3aJa4, CBSI3aHHBIX C  npodopueHTanuel  of0ydarouuxcs |
CTUMYJIMPOBAaHUEM HWHTEpECca K KOHKPETHOW O0OJaCTH HAYyYHOTO 3HAHUS, CBSI3aHHOTO C
Ouonoruen, MEAUIIMHOM, SKOJIOTUEH, IICUXOJIOTUEHN, CTIOPTOM UM BOCHHBIM JICTIOM.

26.7.3. IIporpaMmma 1o 6MoJIOruM Aa€T MPEACTABICHUE O IEIU U 3aja4ax U3y4eHHs
yueOHOoro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE, ONpEneNseT o0s3aTebHOE
(MHBapHaHTHOE) MPEAMETHOE COJIEPIKAHKE, €T0 CTPYKTYPUPOBAHKE TI0 pa3jiesiaM U TeMaw,

pacnpenesieHue Mo KjaccaM, peKOMEHAYET MOCIEeI0BATEIbHOCTh U3YUEHHUS] YUeOHOTO



MaTepuaga ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO
npolecca, BO3PACTHBIX ocoOeHHocTel oOydaromuxcsi. B mporpamme mno Ouosoruu
peanu30BaH NPUHIMI MMPEEMCTBEHHOCTU C M3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO
obmiero  oOpa3oBaHus, Onarogaps 4YeMy  INPOCMATPUBAETCS  HANpPaBIECHHOCTH
Ha  MOCJIENyloIlee  Pa3sBUTHE  OMOJIOTMYECKUX 3HaHUH,  OPUEHTUPOBAHHBIX
Ha (D)OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMS, IKOJIOITMUYECKOr0 MBIIIJICHUS,
IPEJICTAaBICHUNA O 3I0pOBOM 00pa3e JKHW3HHM, Ha BOCHUTaHHE OEpeKHOTO OTHOIIEHUS
K OKpyXarouieil npupoaHoi cpeae. B mporpamme mno OuONIOrMM Takke MOKa3aHbI
BO3MOXHOCTH yueOHOro npeameta «buomnorus» B peanuzanuu tpedoBanuit ®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, METAalpEeIMETHbIM U MPEIMETHBIM pe3ysbTaraM OOydeHUus
U B (OPMHPOBAHWUM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIBLHON JI€ATEIbHOCTH
oOyyaromuxcs M0 OCBOEHHUIO COJIEp)KaHusl OHOJOrMYecKoro oOpa3oBaHUS Ha YpPOBHE
cpeaHero ooiiero oopasoBaHus 001Ie00pa30BaATEILHON IITKOJIBI.

26.7.4. Ilporpamma 10 OHOJOTMM SBJISETCS OPUEHTUPOM ISl COCTaBJICHHUSA
aBTOPCKUX pabo4MX MporpamMM. ABTOpaMU padOYMX MPOrPAMM MOXKET OBITh MPEIJIOKEH
CBOM TOJXOJ K CTPYKTYpPUPOBAHMIO U TIIOCJIEIOBATEIbHOCTH H3YyYEHHs Y4YEOHOro
Marepuaia, CBOE BHUACHHE CIOCOO0B (HOPMHUPOBAHMS Yy OOYYAIOMIMXCA MPEAMETHBIX
3HAHUM M YMEHHUH, a TaKXKE€ METOJOB BOCHUTAHUS W PA3BUTHSA CPEACTBAMU y4eOHOTO
npeameta «buosorusy.

26.7.5. YueOnslii mpeamet «buonorus» Ha ypoBHE CpelHEro o0Iero oopa3oBaHus
3aBeplIaeT OMOJIOTMYecKoe OOpa30BaHME B IIKOJE M OPUEHTUPOBAH Ha pacIlUpeHHe
U yriayOJieHHue 3HaHUW OOydYalolmuxcsi O JKMBOM MPUPOJE, OCHOBAX MOJICKYJISIPHOM
U KJIETOYHOM Ouosiornu, >MOpPHOJOTHM M OMOJOTHUU PA3BUTHUS, T€HETUKH, CEJICKIIHH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOIO YUEHHUS U SKOJIOTUH.

26.7.6. U3syuenune yueOHoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOY4YalOIIMXCS K MOCIEAYIOIEMY MOJYyYEHHUIO
Ouonoruueckoro oOpa3zoBaHMs B By3aX U OpraHM3alUsAX CPEAHETO NMPO(ECCHOHAIBHOIO
oOpa3zoBanus. OCHOBY €ro COJEp>KAaHMSI COCTABIISIET CHCTEMa OHMOJOTMYECKHX 3HAHW,
NOJyYEHHBIX MPU H3YYEHHH OOYYaIOIUMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX

paszesioB OMOJIOTMM HAa ypPOBHE OCHOBHOTO 00miero odpaszoanus B 10-11 kiaccax stu



3HAHWS TIONYyYaroT pa3BuTHe. Tak, pacHMpeHbl W YrIyOJeHbl OMOJIOTHYECKHE 3HAHUS O
pacTeHUsX, OJKMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me  4YelioBeka,  OOIIMX
3aKOHOMEPHOCTSX KU3HM, JIOMOJHUTEIBLHO BKJIIOYEHBI OHOJIOTMYECKUE CBEICHUS
MPUKIIAIHOTO U TOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTUPBI
IUIsL TIoclieytoniero Beidopa npodeccun. Bo3aMoxkHa Takke MHTErpanus OMOIOTHYECKUX
3HAHUU C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTYUYEHHBIMU OOYYAIOUIMMHUCS TIPU U3YUYECHUU
bU3UKY, XUMUH, Teorpaduu 1 MaTEMaTHKU.

26.7.7. CTpykTypa HporpaMMbl MO OHOJIOTMM OTPaXaeT CHUCTEMHO-YPOBHEBBIM
¥ DBOJIFOIMOHHBINA MOAXOABI K U3y4eHHI0 Onosornu. CoriacHO UM, U3y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEepHbIC /JIs JKUBBIX CHUCTEM pPA3HOTO YpPOBHS OpTraHMU3AIUH,
ABOJIIOLIMM OPTaHMYECKOro MUpa Ha 3emile, COXpPaHEHHUs] OMOJIOTMYECKOro pa3HO0Opa3us
maHeTsl. Tak, B 10 kjacce M3y4yaroTcss OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OHMOJIOTHH,
AMOPHOJIOTUM W OWOJOTUM PA3BUTHS, TEHETUKHM M  CEJICKIMH, OHOTEXHOJOTHUH
U CHUHTCTHYECKOW OWOJIOTHH, AKTyaTM3UPYIOTCS 3HAHUS OOydYaroIMXCS MO OOTaHWKE,
300JI0TMH, aHATOMUH, (u3uosoruu venoBeka. B 11 kimacce m3ydarorcs 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

26.7.8. YueOnpiii mnpenmer «buwomorus»y mpu3BaH  00€CIEYUTh  OCBOCHHE
OOy4YaroIMMHUCsT OUOJIOTMYECKUX TEOPUM M 3aKOHOB, HJIEH, MPUHIUIIOB W IpaBul,
JeXalMXx B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, 3HAHUHN
0 CTPOCHHMH, MHOTOOOPa3uH U OCOOCHHOCTSIX KJIETKH, OpraHru3Ma, MOMyJIsaIiy, OUOIeH03a,
HKOCHUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX HCCIEIOBAHUIX
B OWONOTMM, TIPUKIAIHBIX acCleKTax Ouoyornyeckux 3HaHui. Jlns pa3BuTug
U TIO/IJIEp KaHusl MHTEpeca 00y4JaroImmxcs K OMOJIOTUU HAPSAY CO 3HAUUTEIBbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuana B COJACPKaHUM MNPOrpaMMbl MO OUOJOTUM TMPETyCMOTPEHO
3HAKOMCTBO C HCTOpPHEH CTAHOBJICHUS W Pa3BUTHUS TOW WJIM WHOW 00iacTh OMOJIOTHH,
BKJIaJIOM OT€UYECTBEHHBIX U 3apyOCIKHBIX YUEHBIX B PEIICHUE BAKHEHUIITUX OMOJOTHYECKUX
1 HKOJIOTUUECKUX TTPOOIIEM.

26.7.9. llens uzydyenus: yueOHoro npenmera «buosnorus» Ha yriy0iaEHHOM ypOBHE —
OBJIaJICHHE OOYYaIOIIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3aliu

YKUBBIX CHCTEM pPa3HOr0 paHra M NpUOOpETeHHE YMEHUU HCIOJIb30BaTh 3TH 3HAHUS



B (OpMHUPOBAHNY MHTEPECA K OMPeAeIEHHON 00acT MpodheCCHOHATHHOU JACSITEIIBHOCTH,
CBSA3aHHOW C OWoOJOrHMel, WM K BBIOOPY Y4YEOHOro 3aBeleHUs I TMPOAOTHKCHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

26.7.10. loctmxenue 1enud u3ydeHus ydyeOHoro  mpenmera  «buomorwsi»
Ha yri1yO0iaEHHOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIOIMINX 3a/1a4:

OCBOEHHE OOYYaIIIMMUCI CHUCTEMbl OHOJOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUAX, KOHIEHIUAX, THUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBWiIaX, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUDa;
0 CTPOCHHUH, MHOTOOOpa3HH U OCOOCHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHu3M,
MOMYJISALUS, BUA, OUOTeoleH03, Onocdepa); O BBIIAIOIIUXCSA OTKPHITHSIX U COBPEMEHHBIX
HCCJIEJOBAHUSIX B OMOJIOTHH,

O3HAKOMJIEHHE OOyYaromuxcsi ¢ METOJAaMu TIO3HAHUS KUBOW  TPHUPOJIBIL:
UCCJIeIOBATEILCKUMH METOJaMH OHOJIOTUYECKUX HayK (MOJEKYJSIPHOW U KJIETOYHOM
OMoJIOruu, SMOPUOJIOTUN U OMOJIOTUU PAa3BUTHS, TEHETUKU U CEJIEKIUU, OUOTEXHOJIOTUU
¥ CUHTETHUYECKOW OMOJIOTHH, MaJCOHTOJOTHUH, DKOJIOTHH); METOAAMH CAMOCTOSITEIHLHOTO
pOBEJICHUs] OMOJOTUYECKUX MCCIEOBAaHUMN B 1ab0paTopuu U B npupoje (HabirofeHue,
HU3MEpPEHHE, YKCIIEPUMEHT, MOIC