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IHosicHUTEIbHAA 3aIIHCKA
PaGouass mporpamma mo Ouonoruu (yriayOJeHHBIH YPOBEHb) Ha YpPOBHE CPEIHETO
obOmero obpa3zoBanusa (10-11 kmaccel) cocraBieHa Ha OCHOBE TpeOOBaHUW K pPe3yJbTaTam

OCBOEHHMSI OCHOBHOM 00pa30BaTeNbHON POrpaMMbl CPEHETO 00IIero 00pa3oBaHusl.

Hacrosimass pabouasi mporpamma pas3paboTaHa B COOTBETCTBUU C JACHCTBYIOIIUMU

HOPMAaTHUBHO-TIPaBOBbIMU akTamu Poccuiickon denepanuu:

e 3akoH «0O06 oOpaszoBanuu B Poccuiickoit deneparumn»y O3-273 ot 29.12.2012r.;

e @enepanbHbI rOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT CPETHETO OOIIETO
ob6pazoBanus (PI'OC COO) (ytB.IIpukazom MunucrepcrBa o6pa3zoBanus U Hayku PD ot 17
Mas 2012 1. N 413 ¢ usmMeHeHUsIMU U AonoaHeHUs MU oT 29 nekabps 2014 r., 31 nekabps 2015
r., 29 mons 2017 r.).

JlanHast pabodass mporpaMma CcoOCTaBJI€HAa B COOTBETCTBUM C TPEOOBaHUAMH K
pesynbTaTam  cpeaHero  oOmero  oOpa3oBaHMs, — yTBEpXKIEeHHbIMH  DenepanbHbIM
TOCYJapCTBEHHBIM CTaHIAPTOM cpeaHero oOmiero oOpaszoBanmst u [IporpaMMmbl cpemHero
obmero odpaszoBanus o 6uonioruu (mpodunsHbIi ypoBeHs) 10-11 kiaccel, aBropsl: [laceunuk

B.B — M.: [Ipocsemenue, 2018r.

/lanHas pa0do4asi NpOrpaMMa OPUEHTHPOBAHA HA YYCOHUKM:

» buonorus.10 kmace: yue0. ams 001meoopa3oBaT. opraHu3ariiii: yriyo.
ypoBenb/ nofl. pen. B.B. [Taceunuka. — M.:Ilpocsemenue (JIunus xuzun),
2019r.

» buonorus.11 kmace: yue0. as 00meoOpa3oBaT. opraHu3aliiii: yriyo.
ypoBenb/ nofl. pen. B.B. [Taceunuka. — M.:Ilpocsemenue (JIunus xuzun),
2019r.

OO0mmii mepruoa 0OCBOEHUS yueOHOTO TIpeMeTa — 2 ro/ia, KOJIUIECTBO
yueOHbIX yacoB — 204, B Tom uncie: 1 rox (10 kimacc): 3 yaca B Hefelto
X 34 yueOubix Hepenu = 102 yyeOHbIX yaca;

2 rox (11 knacc): 3 yaca B Hegento X 34 yueOHbIx Henenu = 102 yueOHbIX yaca.



1. Ilnanupyembie pe3yJbTAThl OCBOCHUSI y4eOHOI0 MpeaMeTa
JIMYHOCTHBIMM Pe3yJIbTATAMM OCBOCHUS BBIMTYCKHUKAMU CpeHEel (ITOJIHOM) IIKOJIbI MPOTPAMMBI 10 OMOJIOTUU SBJISIIOTCS:
1) peanu3auu 3STHYCCKUX YCTAHOBOK 110 OTHOIICHHIO K OMOJIOTHISCKUM OTKPBITHSM, UCCIICIOBAHUSIM U X Pe3yJIbTaTaMm;
2) pU3HaHMSI BEICOKO# IIEHHOCTH H3HH BO BCEX €€ MPOSIBIICHUSX, 3JI0POBbs CBOCTO M APYTUX JIFOJICH, peau3allii YCTaHOBOK
3I0pOBOI0 00pasa >KU3HHU;
3) copMHPOBAHHOCTH MO3HABATEIILHBIX MOTHBOB, HAITPABJICHHBIX Ha MOJIy4E€HHE HOBOTO 3HAHHS B 00JIACTH OMOJIOTHUHU B CBSI3H C
Oynymieit mpodecCuOHABHON JEATEeIbHOCThIO WX OBITOBBIMH MPOOJIEMaMHU, CBI3aHHBIMU C COXPAHEHUEM COOCTBEHHOTO

3JI0POBBSI U IKOJIOTHUECKOM OE3011aCHOCTBIO.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMH CpeIHEN (TIOJTHOMN) MIKOJIBI MPOTPaMMBbI IO OMOJIOTHH SIBIISIFOTCSI:
1) oBnajieHNE COCTABIISIONINME UCCIIEIOBATEILCKOM U MPOSKTHOM JIESITeIbHOCTH, BKIIOUAsi YMEHHS BUJICTh MPOOJIEMY, CTABUTh
BOIPOCHI, BBIIBUTATh TUTIOTE3bI, 1aBaTh ONPEACIICHUS TIOHATHUSIM, KIacCU(PUIIMPOBATh, HAOII01aTh, TPOBOUTEH AKCIIEPUMEHTHI,
JeNaTh BBIBOJBI M 3aKIIOUEHUS, CTPYKTYPHPOBATh MaTeprall, OOBIICHITH, JOKa3bIBaTh, 3AIIUIIATh CBOU HJICH;

2) yMeHHe paboTaTh C pa3HbIMUA UCTOYHHKAMHU OHOJIOTHUECKOM HH(pOPMAIIMK: HAXOIUTh OHMOJIOTMYCECKYI0 HHPOPMAIIHIO B
Pa3IUYHBIX UCTOYHUKAX (yueOHUKE, HAYIHO-TIOMYJISIPHON TUTEepaType, OMOIOrHYECKUX CIIOBAPSAX U CIIPABOYHUKAX ),
aHAJIM3UPOBATh U OLIEHUBATH MH(OpMaLUIO, TPeoOpa3oBbIBaTh HH(OPMAIIUIO U3 OAHOU (DOPMBI B IPYTYIO;

3) crmocoOHOCTh BEIOUPATH IEJICBBIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JICWCTBHSIX M TIOCTYIKAX 10 OTHOIICHHIO K )KUBOM
MPHUPOJIE, CBOEMY 3JI0POBBIO M 3JI0POBBIO OKPYKAIOIINX;

4) yMeHUE aJIeKBATHO MCIIOJIb30BaTh PEUEBbIC CPECTBA JJIs IMCKYCCUU M apTyMEHTAIIMK CBOCH TIO3HIINHU, CPABHUBATH Pa3HbIC

TOYKHU 3PCHUA, apI'YMCHTHPOBATL CBOIO TOYKY 3PCHUSA, OTCTANBATh CBOIO ITO3HUIIUIO.



IIpeaMeTHBIMHU pe3yJbTATAMM OCBOCHHUSI BHIMTYCKHUKAMU CTapIliel MIKOIbl Kypca OUOJI0ruu 6a30BOT0 YPOBHS SBJISFOTCS:

B no3naBaTenpHOM (MHTEIUIEKTYaJIbHOM) cepe:

1) XxapaKTepruCTHKa COJepKaHUs OMOJIOTHYSCKUX TeOpUH (KJIETOYHAsI, SBOJIIOIMOHHAs Teopus JlapBuHa); yaeHnus BepHaickoro o
ouocdepe; 3akoHOB MeH e, 3aKOHOMEPHOCTEH M3MEHYMBOCTH; BKJIaJ]a BBIIAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTHUYECKON
HaYyKU;

2) BBIJICJICHHUE CYIIESCTBEHHBIX TPU3HAKOB OMOJIOTHUECKUX 0OBEKTOB (KJICTOK: PACTUTEIIBHBIX U )KUBOTHBIX, TOSIICPHBIX H
SJIEPHBIX, TIOJIOBBIX U COMAaTHYECKUX; OPTAaHU3MOB: OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX; BUJIOB, DKOCUCTEM, Ouochepsl) u
nporeccoB (0OMEH BeIECTB, pa3MHOXKEHHUE, JIEJICHUE KIETKH, OTUIOIOTBOPEHUE, AEHCTBHE UCKYCCTBEHHOTO U €CTECTBEHHOTO
ot0opa, hopmMupoBaHHEe MPUCITOCOOIEHHOCTH, 00pa30BaHNe BUAOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHUS YJHEPTUU B
IKOCHCTEMax u onocdepe);

3) oOBsicHEHUE PO OMOJIOTHH B (POPMHPOBAHUK HAYIHOT'O MHUPOBO33PEHUS; BKJIaa OMOJOTHICCKUX TCOPUI B (POPMHUPOBAHHE
COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTUHBI MUPA; OTPHUIIATEIILHOTO BIMSHUS aJIKOTOJIsI, HHKOTHHA, HAPKOTHYECKUX BEIECTB
Ha Pa3BUTHE YEIOBEKA; BIUSHUS MyTarecHOB Ha OPTaHNU3M YeJIOBEKa, IKOJOTHICCKUX (PaKTOPOB HA OPTaHU3MBI, IPUINH
ABOJTFOITUH, I3MEHSIEMOCTH BUIOB, HAPYIICHUHN Pa3BUTHS OPraHU3MOB, HACJICICTBEHHBIX 3a00JICBAHHA, MyTaIlui, YCTOMYUBOCTH
U CMEHBI 9KOCHUCTEM;

4) mpuBeICHUE 0KA3aTEIbCTB (ApTyMEHTALIMS ) SAMHCTBA KUBOW W HE)KUBOH MPUPOJIBI, POJICTBA KHBBIX OPraHU3MOB;
B3aMMOCBSI3€i OPraHU3MOB U OKpYKAIOIEH CpeJibl; HEOOXOIUMOCTH COXpaHEHUs MHOT000pasusl BU/IOB;

5) yMeHHeE MOJIb30BaThCsl OMOJIOTHYECKON TEPMHUHOJIOTHEH U CHMBOJIMKOM;

6) pelieHUE PIEMEHTAPHBIX OMOJIOTHYCCKUX 3a]1a4; COCTABJICHHUE 3JIEMEHTAPHBIX CXEM CKPEIIMBAHMS U CXEM IIEpEeHOCa BEIIECTB
Y SHEPIUU B SKOCHCTEMAX (1I€NU MUTaHMUS);

7) onrcanue ocodel BUI0B 110 MOP(OIOTHUECKOMY KPUTEPHIO;



8) BhIsIBIICHHE U3MEHYMBOCTH, MIPUCIIOCOOJICHUI OPraHU3MOB K Cpe/ie OOMTaHUs, NICTOYHUKOB MYTareHOB B OKPY KAIOIICH cpeie
(KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHHI B 9KOCHCTEMaX CBOE MECTHOCTH; U3MEHEHHUM B HIKOCUCTEMAX Ha OMOJIOTMYECKUX
MOJIENSX;

9) cpaBHEHHE OMOIOTMYECKIX O0OBEKTOB (XUMHUCCKUI COCTAB TEJI )KMBOW M HEXKMBOM MPHUPOJII, 3aPOIBIII YSJIOBEKA U APYTUX
MJIEKOTTUTAIOIIUX,, IPUPOIHBIE SKOCUCTEMBI U arPO3KOCUCTEMBI CBOEH MECTHOCTH ), MMPOIIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN

oT00p, TTOJI0BOE U O€CII0I0e pa3MHOKEHHUE) U (POPMYIUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHUS.

B 1ieHHOCTHO-OpHEHTaIIMOHHOM cdepe:

1) aHaM3 M OLIEHKA PA3JIMYHBIX TUIIOTE3 CYINIHOCTH KH3HH, IPOUCXOXKICHUS YeJI0BEKa U BO3HUKHOBEHUS JKU3HU, II00aTbHBIX
HKOJIOTMYECKUX MPOOJIEM U MYTEH UX PEIICHMS], TIOCIEACTBUI COOCTBEHHOM AESITEIBHOCTH B OKPYKAIOIIEH Cpee;
Ounonornyeckor nHGOpMaIINH, MOTYy4aeMON 13 Pa3HBIX UCTOUHUKOB;

2) OlLlIeHKa STHYECKHX ACIICKTOB HEKOTOPHIX UCCIIEIOBAHUI B 00JIACTH OMOTEXHOIOTHH (KIIOHUPOBAHUE, HCKYCCTBEHHOE

OINIOJOTBOPCHUEC, HAITPABJICHHOC N3MCHCHUC FeHOMa).

B cdepe TpynoBoit nesTeIbHOCTH: OBIaJeHUE YMEHUSIMHU U HaBBIKAMHU TTOCTAaHOBKH OMOJIOTHYECKUX IKCIIEPUMEHTOB U

O0OBSCHEHHS UX PE3YJIbTATOB.

B cdepe pusnyeckoit gestenbHOCTH: 000CHOBaHKE U COOMOIeHNE Mep MPOMUIAKTUKN BUPYCHBIX 3a00JI€BaHUI, BPEIHBIX

MPUBBIUEK (KypeHUeE, YIIOTpeOIeHNE aIKOT oI, HAPKOMAaHMs ); MPABUJI TOBEACHUS B OKpYXKaIOLEH cpeie.



IIpeamMeTHBIMM pe3yJabTaTaMM OCBOSHHUS BBITYCKHUKAMU CTapIIeH MIKOJIbI Kypca OMOJIOrMy Ha MPO(HIbHOM ypOBHE:

o (opMupoBaHUE CHCTEMBI HAYYHBIX 3HAHUH 00 OOITMUX 3aKOHOMEPHOCTSX, 3aKOHAX, TECOPUIX COBPEMEHHONU OMOJIOTUYECKON
HAYKU;

. dbopMupoBaHrUE YMEHHUM HCCIIEIOBATh U aHAJTU3UPOBATh OMOJIOTMYECKUE OOBEKTHI U CUCTEMBI, OOBSICHSITh
3aKOHOMEPHOCTH OMOJIOTHYECKUX TPOIIECCOB U SIBICHUH, IPOTHO3UPOBATH IMOCIICACTBUS 3HAYNMBIX OHOJIOTHIECKUAX
HCCICIOBAHM;

. OBJIaJICHUE YMEHHUSMH BBIABUTATh TUIIOTE3bI HA OCHOBE 3HAHUK 00 OCHOBOIIOJIAraroIUX OMOJIOTHYSCKIX
3aKOHOMEPHOCTSX 3aKOHAX, O MPOUCXOKICHUU U CYIIIHOCTH KU3HU, IPOBEPSTH BHIIBUHYTHIC TUIIOTE3bI
AKCIIEPUMEHTAIILHBIMU CPEJICTBaMU, (DOPMYIIHPYS 11€JIb UCCIICI0BAHUS;

. OBJIAJICHUE METOJAMU CaMOCTOSATEIIBHOM MOCTAHOBKY OMOJIOTHYECKUX SKCIIEPUMEHTOB, ONTMCAHMUSI, aHAJIN3a U OLICHKU

AOCTOBCPHOCTH IMOJYUYCHHOTI'O pC3yJibTaTa.

. dbopmupoBaHre cOOCTBEHHOM MO3UIIMU 110 OTHOIIEHUIO K OMOJIOrMYecKoil MHPOpMaIH, TOTy4aeMOn U3 Pa3HbIX
HMCTOYHHUKOB;

. TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSKEHUHN BCEH KU3HU;

. CO3HATENFHOE OTHOIICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCTIEIIHOH MpodeccnoHaIbHOM 1

0OIIECTBEHHOH IEATEIHLHOCTH.



B pesyabTarte n3yueHusi yueOHoro npeamera « buosiorusp» Ha ypoBHe cpeHero oomero oopa3oBaHus:
BhIlTyCKHHK Ha yIiIyOJICHHOM YPOBHE HAyUUTCS:

» OIICHWBATh POJb OHMOJIOTMYECKHX OTKPHITUH W COBPEMEHHBIX WCCICIOBAHHN B Pa3BUTUM HAYKHM M B IMPAKTHYECKON
JEeSTEIbHOCTH JIIOJEH;

» OIICHMBATh POJb OMOJOTHH B (POPMHPOBAHWUU COBPEMEHHON HAyYyHOW KapTUHBI MHpA, MPOTHO3UPOBATH MEPCIEKTUBBI
pa3BUTUS OUOJIOTUH;

» yCTaHaBIMBAaTh U XapaKTEPHU30BaTh CBSA3b OCHOBOIOJIATAIOUIMX OHOJOTHYECKUX TOHSATHH (KJIETKa, OpPTraHu3M, BUI,
’KocucTeMa, bnocdepa) c OCHOBOMNOJIATAIOIIMMH HOHITHIMU JAPYTUX €CTECTBEHHBIX HAYK;

» 000CHOBBIBATH CUCTEMY B3TJISII0B HA KUBYIO IPUPOJLY U MECTO B HE UeIOBEKa, MPUMEHSSI OMOJIOTMYECKUE TEOPHUHU, YUCHUS,
3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh I'PAHULIBI UX IPUMEHUMOCTH;

» TPOBOJUTH YUEOHO-HCCICIOBATEIBCKYIO JEATEIBHOCTh 10 OHOJIOTHH: BBIIBUTATh THIIOTE3bl, ILIAHUPOBATH padoTy,
oTOMpaTh U MpeoOpa3oBbIBaTh HEOOXOAUMYIO UH(OPMALUIO, TPOBOAUTH SKCIEPUMEHTBI, HHTEPIIPETUPOBATH PE3YNIbTATHI,
JIeJaTh BBIBOJBI HA OCHOBE MOJYUYEHHBIX PE3YJIbTATOB;

» BBIABIIATH M1 00OCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEW OpraHU3AINN KU3HU;

» YCTaHaBJIMBATh CBSI3b CTPOCHUS M (DYHKIIMI OCHOBHBIX OMOJOTHYECKUX MAaKpOMOJIEKYJ, X POJIb B MPOIECCaxX KIETOUYHOTO
MeTaboIM3Ma;

» pemath 3amaud Ha ompeneieHue mnocneaoBarenbHocTH HykiaeotunoB JIHK u nPHK (MPHK), antuxomonos TPHK,
MOCJIE0BATEILHOCTH AMUHOKHUCIIOT B MOJIEKYJIe OesKa, MPUMEHsISI 3HAaHUSL O PEaKIUsIX MaTPUYHOTO CHUHTE3a, FTEHETHYECKOM
KOJI€, IPUHLIAIIE KOMILUIEMEHTAPHOCTH;

» JnenaTh BBIBOJBI 00 HW3MEHEHHUSX, KOTOphIE MPOM3OHAYT B MpOIEcCCax MATPUYHOTO CHHTE3a B Cilydae H3MEHEHUS

IocaeA0BaTeNbHOCTH HyKIeoTu0B J1HK;



A\

A\

CpaBHHBATh (ha3bl JACJICHUS KICTKU; PEIIaTh 3a/1a4l Ha ONPE/ICIICHNE U CPAaBHEHUE KOJIMUYECTBA TEHETHYECKOTO MaTepuasa
(xpomocom u JIHK) B ki1eTkax MHOTOKJIETOYHBIX OPIaHU3MOB B Pa3HbIX (ha3ax KIETOUYHOI'O IMKIIA;

BBISBJISATH CYIICCTBCHHBIC TIPU3HAKN CTPOCHHS KJIIETOK OPTaHU3MOB Pa3HBIX IIAPCTB KUBOM MPUPOIBI, YCTAHABINBATh
B3aMMOCBSI3b CTPOCHHUS U (PYHKIIMH YacTe U OPraHOUIOB KIICTKH;

000CHOBBIBATh B3aUMOCBSI3b IIACTHYECKOIO M YHEPreTHUECKOI0 OOMEHOB; CPaBHHMBATh IIPOIECCHI TIACTUYECKOIO U
SHEPreTHYECKOr0 0OMEHOB, MMPOUCXOIAIINX B KJICTKAX KUBBIX OPIaHU3MOB;

OIPEACIIATh KOJIMISCTBO XPOMOCOM B KJIETKaX PACTCHHI OCHOBHBIX OT/IEJIOB Ha Pa3HbIX ATAlax KMU3HCHHOTO ITHKIIA;
periaTh TEHETHUYSCKHE 3aJayd Ha JAWUTHOPHIHOC CKpPEIIMBAaHME, CICIUICHHOE (B TOM YHCIE CICIUICHHOE C IT0JIOM)
HACJICIOBaHNE, aHAIM3UPYIOIIEe CKpEIIUBAaHUE, MPUMEHSS 3aKOHBI HACJICJICTBEHHOCTH M 3aKOHOMEPHOCTH CIICTICHHOTO
HAaCJIEIOBAHMS;

pacKpbIBaTh IPHYMHBI HACJICICTBEHHBIX 3a00JICBAHMMA, apryMEHTHPOBATh HEOOXOIUMOCTh MEpP MPEAYNPEKIACHUS TaKHUX
3a00JI€BaHHI;

CpPaBHUBATH Pa3HBIC CIIOCOOBI Pa3MHOKECHHS OPTaHU3MOB,;

XapaKTepU30BaTh OCHOBHBIC 3TAIlbl OHTOI'CHE3a OPraHU3MOB,;

BBISIBJISATH IIPUYHMHBI U CYIIIECTBCHHBIC MPU3HAKHA MOAU(PUKAIIMOHHON U MyTaIllAOHHON U3MEHUYMBOCTH; OOOCHOBBIBATH POJIb
W3MEHYUBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOPE;

000CHOBBIBaTh 3HAYCHHE PAa3HBIX METOJOB CEICKIMH B CO3JIaHUH COPTOB PACTCHHI, ITOPO KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB,;

000CHOBBIBAThH MPUYMHBI H3MEHSAEMOCTH ¥ MHOTOO0OPa3us BUAOB, IPUMEHSS CHHTCTHYCCKYIO TEOPHIO SBOJTIOIHUH;
XapaKTepU30BaTh MOMYJISILIMIO KaK STUHHUITY SBOJIFOIIMH, BU KaK CUCTEMAaTHUYSCKYIO KATETOPHIO M KaK Pe3y/IbTaT BOJIIOINH;

YCTaHABJIMNBATD CBA3b CTPYKTYPbI U CBOMCTB OKOCHCTCMEI,



» COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB U DHEPTUU B IKOCUCTEME (CETH MUTaHUs ), IPOTHO3UPOBATh X U3MEHEHUS B
3aBHCHUMOCTH OT U3MEHEHUS (PAKTOPOB CPEMBI;

» apryMEHTUPOBaTh COOCTBEHHYIO TMO3HIIMIO 0 OTHONICHHWIO K AKOJIOTUYECKHM MpOOJIeMaM W TOBEACHUIO B TMPUPOIHOM
cpexne;

» 000CHOBBIBaTh HEOOXOIMMOCTh YCTOWYMBOT'O PA3BUTHS KaK YCIOBUS COXpaHEeHuUs: Onocheps;

» OIICHUBATH MPAKTHYECKOE U ITUYECKOE 3HAYCHHUE COBPEMEHHBIX MCCIICJIOBAHUI B OMOJIOTUH, MEIUIINHE, IKOJIOTHH,
OMOTEXHOJIOIMH; 00OCHOBBIBATH COOCTBEHHYIO OLICHKY;

» BBISBJITH B TEKCTE OMOJIOTHUECKOTO COJIEPKaHUsI TPOOJIeMy M apTyMEHTHPOBAHHO €€ OOBSICHATS;

» TPENCTABIIATH OMOJIIOTUIECKYI0 MHPOPMAIIUIO B BUIC TEKCTA, TaOJIHIIBI, CXeMBbI, TpaduKa, TuarpaMMbl U JIeJIaTh BHIBOJIBI HA
OCHOBAaHHHM MPEJCTABICHHBIX AaHHBIX; IPeoOpa3oBbIBaTh Ipaduk, TaOIUIy, JUarpaMMy, CXeMY B TEKCT OMOJIOTMYECKOrO

coJiep KaHusI.

BoinyckHuk nHa y2iyoaeHHOM ypoeHe ROJIYUUM 603MONCHOCHLD HAYUUMbCA:

» 0peanu308vl8ambs U NPOBOOUMb UHOUBUOYATLHYIO UCCAE008AMENbCKYIO 0eIMeNbHOCHb N0 OUOI02UU (UTU PpaA3pabamviéams
UHOUBUOYATLHBILL NPOEKM). 8bLOBUSAMb 2UNOME3bl, NIAHUPOBAMb pabomy, omoupams u npeoopa’08vl8aAmMb HeoOX0OUMYIO
ungopmayuio, NPoBOOUMb IKCHEPUMEHMbL, UHMEPRPEMUPO8aAms pe3yibmamol, 0eldmb 8bl800bl HA OCHOBE NOJIYYEHHbIX
pe3yibmamos, npedcmasisims NPOOYKm C80UX UCCAe00B8AHULL,

» NPOCHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCIeO08AHUL C YUEMOM IMUYECKUX HOPM U IKOJIOSUYECKUX MPeOOBAHULL,

» 8bl0ensimb CyuecmeeHHble 0COOeHHOCMU JHCUSHEHHbIX YUKI08 npeocmasumeiieil pa3HblX Omoeno8 pacmenull u munos

IHCUBONIHBIX, u306paofcamb YUKTIbL pA36UMUsL 6 suoe cxem,



AHATU3UPOBAMB U UCNOAB308AMb 8 PeUeHUU YUeOHbIX U UCCAe008AMENbCKUX 3A0ay UHMOPMAYUIO O COBPEMEHHBIX
UCC1e008anUsx 8 buoLo2UlU, MeOUYUHe U IKOJI02UU,

aApeyMeHmuposams HeoOX00UMOCMb CUHMeE3d eCMEeCMBEeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS 6 ONOXY
UHGDOPMAYUOHHOU YUBUIUZAUUL,

MOOeUPOBAMb USMEHEHUEe IKOCUCEM NOO0 GIUSHUEM PAZTUYHBIX 2DYIN (DAKMOPO8 OKpYHcaiouell cpeosl;

8bIABIIAMb 8 NPOYECce UCCAe008AMENbCKOU 0esIMeNbHOCMU NOCIe0CMEUs. AHMPONO2EHHO20 B030eUCMBUS HA IKOCUCEMbl
C80€20 pecuond, npedaazams CnoCoObl CHUNCEHUSL AHMPONO2EHHO20 8030€UCMBUSL HA IKOCUCTEMDL,

UCNOIb308AMb NPUOOPEmeHHble KOMNEeMEeHYUU 8 NPAKMUYECKOU 0essmelbHOCMU U HOBCEOHEeBHOU JHCU3HU OJis1 NPUOOpemeHUs.
onvlma OesimenbHOCmu, Npeoduecmsyioueil. npopeccuoHarbHol, 6 0CHO8e KOMOPOU Aexcum Ouoiocus Kak yuyeOHblll

npeomem.



2. Conep:xxanue y4yeOHOr0 npeaMeTa. YriayoJeHHbIH YPOBEHb.
10 kaxace

Pazjnen 1. Buosiorusi Kak KOMILJIEKC HAYK O KMBOW mpupoe.
buosnorus kak komruiekcHas Hayka. CoBpeMeHHbIE HallpaBiieHus B Ouosoruu. CBsi3b OMOJIOTUU C IPYTUMU HayKaMu. BeinonHenue
3aKOHOB (DM3HMKHU M XUMUU B ®KUBOM npupoge. Cunmes ecmecmeeHHO-HAYUHO20 U COYUOLYMAHUMAPHO20 3HAHUSL HA COBPEMEHHOM
amane passumus yusuiuzayuu. IlpakTudyeckoe 3HaUeHUE OUOIOTHYECKUX 3HAHUH.
buonornyeckne cucTteMbl Kak TpeaMeT u3ydeHus Ouosioruu. OCHOBHBIE MPUHIIMIBI OpraHU3alud W (PYHKIIHMOHHUPOBAHMS
OMOJIOTUYECKHUX CUCTEM. buonoeuueckue cucmemvl pazHulX YPOSHeEU Opeanu3ayuu.
['unore3bl ¥ TEOpUH, UX POJIb B GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa. MeTobl HAyYHOTO IMO3HAHUS
OpPraHUYEeCKOT0 MUpPaA. DKCIIEPUMEHTATbHBIE METObI B OMOJIOTHH, CTATUCTUYECKAs 00padOTKa JaHHBIX.
Jlabopamopnuvie u npakmuueckue padoomol:

1. Texnuxa Muxpockonupogamusi

Pazgen 2 CTpyKTypHBIEe M (PYHKIIMOHAJIbLHbIE OCHOBBI KM3HM.

Tema 1. MoJiekyJISIpHBIIl YPOBEHb.

MonekynspHble OCHOBBI KH3HU. MakpoaJeMEHTbl U MUKpodneMeHThl. Heopranmueckue BemectBa. Boma, ee ponp B KUBOU
npupoze. ['mapodunsHocTs U ruapodoO6HOCTh. POns MUHEpanbHBIX coseil B kieTke. OpraHuYecKkrue BEIIECTBA, MOHITHE O
PETYJIIPHBIX W HEPETYJSIPHBIX OuoroauMepax. YTieBojabl. MoHOcaxapuibl, OJUrocaxapujibl U mojrucaxapuibl. DOyHKIHUH
yrieBooB. Jlunuapl. @ynkiuu munuaoB. benku. @yukiuu 6enkoB. Mexanusm nerictBust GepMeHTOB. HyKJII€MHOBBIE KHUCIIOTHI.
JHK: ctpoenme, cBoiicTBa, mectonosnoxenue, dyakuuu. PHK: crpoenue, Bunpl, pynkiuu. ATD: crpoenne, dbynkuuu. pyrue

OpraHUYCCKHEC BCUICCTBA KIICTKH. Hanomexnonocuu 6 buonocuu.



Krnerka — cTpykTypHas U QyHKIIMOHANIbHAS €AMHUIA Opranu3ma. Paseumue yumonozuu. COBpeMEHHbIE METO/Ibl U3yUEHHUS KIIETKH.
Kierounast Teopusi B CBeT€ COBPEMEHHBIX JJAHHBIX O CTPOCHUU M (PYHKIUSAX KIETKU. Teopusi cumbuoceneza. OCHOBHBIE YaCTH U
opranousbl kietku. CtpoeHue u QyHKuuu Ouonormueckux mMeMOpan. Llurtommasma. SAnpo. CtpoeHue u GyHKIIUH XPOMOCOM.
MeMmOpannbsie 1 HemMeMOpaHHble opraHoujbl. lluTockener. BximtoueHusi. OCHOBHBIE OTJIIMYUTEIbHBIE OCOOCHHOCTH KIIETOK
npokapuoT. OTINYUTENbHBIE OCOOCHHOCTH KJIETOK DYKapUOT.
Bupycet — neknerounas ¢dopma sku3Hu. CrmocoObl mepeaadyn BUPYCHBIX HHQPEKIHA W MeEpbhl MPOPUIAKTUKA BUPYCHBIX
3aboneBaHuil. Bupyconozus, ee npakmuueckoe 3HayeHue.
Jlabopamopnuvie u npakmuueckue padoomol:

2. ObHapyacenue 6eKo8 ¢ NOMOWbIO KAYeCMBEHHbIX PeaKyull.

3. Uzyuenue chepmenmamusroco pacuenyieHus nepokcuoa 6000po0a 8 pacmumeibHulX U HCUBOMHBIX KIeMKax

Tema 2. KiieTouHbIi YPOBEHb.

Kinerounsiit MeTabosm3m. @epMeHTATUBHBIN XapaKTep peakluuii 0OMeHa BEIIECTB. JTallbl 3HEPreTHUeCKOro ooMeHa. A»poOHoe U
aHa’dpoOHoe JbpIxaHue. Pollb KJIETOUHBIX OPraHOWJIOB B Mpolleccax JHEPreTHYeckoro oomeHa. ABTOTPO(BI U reTepoTpOodHbl.
®dotocunTe3. Pa3bl HOTOCHHTE3a. XEMOCHHTES.

HacneacrBennas nndopmanus u ee peanusanus B KJeTKe. ['eHeTHYecKkuid KoJi, ero CBOMCTBAa. DBOJIOLUS MPEICTABIEHUN O TEHE.
CoBpeMeHHbIE NPEACTaBICHUS O TeHe U reHoMe. bruocuHTes 6enka, peakiuy MaTpUYHOro cuHTe3a. Perymnsnus paboThl FeHOB U
MPOLIECCOB OOMEHA BEILECTB B KieTke. ['eHHast HHKeHepus, TeHOMUKa, npomeomuxa. Hapywenue buoxumuueckux npoyeccos 8
KJemKe noo 61UsTHUeM MYMa2eHo8 U HAPKO2EHHbIX 8eujecma.

Krnerounslit iukit: uaTepdaza u nenenne. MuTos, 3HaueHHEe MUTO3a, (a3sl MUTO3a. COMaTHYECKHE U TIOJOBBIE KJIETKH. Meiio3,

3HaUYCHHUE Meio3a, ¢a3pl Meio3a. Meio3 B KU3HEHHOM IUKJIE OpraHu3MoB. DOpMHUPOBAHWE TOJOBBIX KIETOK Y I[BETKOBBIX



pacTeHuM U MO3BOHOYHBIX )KUBOTHBIX. Pe2ynayus 0eleHus Klemox, HapyuleHus pe2yiayuu Kak npuduuna saoonesanuu. Cmeonoguvle

KlemkKu.

Jlabopamopnvie u npakmuueckue padomoi:

4.

Hsyquue KJZ@I’I’IOKpClCWl@HMZZ U JHCUBOMHBIX NOO MUKDPOCKONOM HA cOMOBbIX MUKponpenapamax u ux onucarnue.

. H3yqeﬂue NAAZMOAUZA U OeNIIA3MOAU3A 6 KIemKaX Koofcuysvl 1yKd.

. HpueomoeﬂeHue, paccmampuearue U onucanue Mukponpenapanoes memoxpacmeﬁuzl.

5
6
7.
8
9

CpasneHnue cmpoenus K1emox pacmeHuil, dCUSOmMHbLX, 2puboe u baxmepui.

. Habnrooenue mumosa 6 kiemxkax KOHUuKa Kopeuika IyKa Ha conoesblx MuKkponpenapaniax.

. Hsyqenue CMPOEHUA NOJIOBbLX KIEMOK HA 2ONO6bIX MUKponpenapaniax.

Pazjnen 3. Opranu3zm. OpraHnusMeHHbIi YPOBEHb.

OcobenHoCTH OAHOKJICTOYHBIX, KOJIOHHUAJIBbHBIX U MHOTOKJICTOYHBLIX OPIraHNU3MOB. Bzaumocss3b TKaHeﬁ, OpraHoB, CUCTEM OPraHoOB

KaK OCHOBA LHEJIOCTHOCTH OpPraHru3Ma.

OcHOBHBIC IMPOLCCChI, IMPOUCXOAAIHNC B OPraHU3MC: IIMTAHUC M ITHIICBAPCHUC, ABHKCHHC, TPAHCIIOPT BCIICCTB, BBIACIICHHC,

pa3ApaKUMOCTh, pEryJisius y opraHu3moB. [loanepkanue romeocrasa, MpUHITUIT OOpATHOM CBSI3HU.

Pazmuoxenne oprann3sMoB. becrionoe u 1mosioBoe pasMHOXEHHE. J[BOMHOE OIUIONOTBOPEHME y LBETKOBBIX PACTEHUM. Buibl

OIJIOZOTBOPEHUS Y KUBOTHBIX. CIIOCOOBI pa3MHOKEHUSI Y PaCTEHUM M *KUBOTHBIX. [lapTeHorenes. OHTorenes. IMOprUoHaNIbHOE

pa3zsuthe. IloctamOpuoHansHOEe pas3BuTue. [Ipsimoe u HempsiMoe pa3BuUTHE. JKU3HEHHblEe YUKIbL PA3HBIX 2PYNH OP2AHUZMOS.

PCFYJIHI_II/IH HHINBUAYAJIbHOT'O Pa3BUTHA. HpI/I‘-II/IHI)I HapymeHI/Iﬁ pa3BUTHA OPTAaHHU3MOB.



Hcropusi BOBHUKHOBEHHSI M Pa3BUTHUSI T€HETHKH, METOJIbI TE€HETUKHU. | eHeTHYecKue TEpMHUHOJIOTHS U CUMBOJIMKA. ['eHOTHN U
(dbeHoTun. BeposTHOCTHBIN XapaKTep 3aKOHOB T'€HETHKHU. 3aKOHBI HacielCTBEHHOCTU [. MeHzenst u yCcloBHsI UX BBITOJHEHUS.
[{uTonornyeckue OCHOBBI 3aKOHOMEPHOCTEW HACIENOBAaHUS. AHAIW3UPYIONIEE CKpelMBaHUE. XPOMOCOMHAas TEOpUs
HacneAacTBeHHOCTH. CleTuieHHOE HaciaeqoBaHue, KpoccuHrosep. OmnpeneneHue mnona. CHEMVIEHHOE € IOJOM HacCIEOOBaHHUE.
B3auMozeiicTBue amieabHbIX W HEaIeTbHBIX T'E€HOB. ['eHeTWYecKkue OCHOBBI WHJIMBHUIYaIbHOTO pa3BUTUs. [enemuueckoe
Kapmupoganue.
['enetuka yenoBeka, METO/bl U3yUCHUS TEHETHKHU YelloBeKa. PenpoiykTHBHOE 3/10pOBbe uenoBeka. HacnencrBeHHbie 3a001€BaHMs
YeJIoBeKa, UX MpeAyNnpekIeHre. 3HaYeHUe TeHETUKU JJISI MEAUITUHBI, STUYECKHE aCTIEKThI B 00J1aCTU MEIUIIMHCKOM T'€HETHUKH.
I'enotun u cpena. HenacnencreeHHass n”3MeHUMBOCTh. HopMa peakunu npu3Haka. BapruallMoHHBIN psii M BapuallMOHHAs KpUBasl.
HacnenctBennass u3MeHYMBOCTh. Bujbl HaclieCTBEHHONW H3MEHYMBOCTH. KoMOMHATHBHAs W3MEHYMBOCTb, €€ HCTOYHHKHU.
Mytanuu, Buabl MyTaluid. MyTareHbl, UX BIWSHUE Ha OpraHuU3Mbl. Mymayuu Kaxk NpuyuHa OHKOJI02UHECKUX 3a001e8aHULL.
Buesdepnas nacneocmeeHnocms U U3MeH4UBOCMb. InUeHemuKa.
Jlomecmukayus u cenexyusi. L{eHTpbI 0JIOMaIlIHUBAHUS )KUBOTHBIX U LIEHTPHI TPOUCXOKIACHUS KYJIBTYPHBIX pacTeHUuN. MeToabl
CEeJIEKIINU, MX TeHEeTUYeCKHue OCHOBBI. VICKycCTBEHHBIN OTOOp. YCKOpEHHE M TMOBBIINICHHWE TOYHOCTU OTOOpa C MOMOIIBIO
COBPEMEHHBIX METOJOB T€HETUKU U OMOTEXHOJIOTHH. ['eTepo3uc 1 ero Ucroiab30BaHue B celekiuuu. Pacimpenne reHeTH4ecKoro
pa3zHooOpa3usi CEJIEKIIMOHHOTO MaTepuaja: TMOJIUIUIONANs, OTIalieHHas TUOpUau3aIus, SKCIEPUMEHTAJIbHBIA MYyTareHes,
KJIETOYHAs] MH)KEHEPHs, XPOMOCOMHAsI MH)KEHEPHsl, TeHHasl HHXeHepus. bro06e3omnacHoCTs.
Jlabopamopnvle u npakmuueckue padomol:

10.Cocmasnenue snemenmapHvix cxem cKpeuwusanusl.

11.Pewenue cenemuueckux 3a0au.

12. Cocmasnenue u ClHCZ]Zub’pOaOCJZOGHle yenoeeKkda.



13. U3yueHnue uzmenyugocmu, nocmpoeHue 8apuayuoHHo20 psaoa u 8apuayuOHHOU KPUsol.

11 kaace
Paznen 4. Teopus 3Bosironuu. [lonmyasimuoHHO-BUI0BOMH YPOBEHD.
Pa3Butne sBomonmonHsix uae. Hayunele B3rasael K. Jlunnes m JK.b. Jlamapka. DOBomonmonHass teopust Y. JlapBuHa.
CBueTENbCTBA HBOJIIOIMU KUBOM MPHUPOJIBI: MAJCOHTOJIOTUYECKUE, CPABHUTEIbHO-aHATOMHUYECKHE, IMOPUOIOTHYECKUE,
ouoreorpagduyeckue, MoJIEKyJIsipHO-TeHeTHUecKue. Pazpurue npeacrasnenuii o Buae. Bun, ero kpurepuu. [lonmynsmnus kak popma
CYLIECTBOBAHMS BHJAA W KaK 3JIEMEHTapHas eauHMIa d3Boiatound. CHHTETHYECKas TEOpHs 3BOJIOLMH. MUKpPOIBOIIOIUSA U
MakKpo3BOIOIMA. JIBHKyIIME CHJIBI SBOJIIONHMM, HMX BIMAHHE Ha TeHO(oHA mnomymsiuud. Jlpeild reHoB u ciydaiiHble
HEHaIlpaBJICHHbIE U3MEHEHUS reHo(oHAa NoNyJsauun. Ypasnenue Xapou—Batinbepea. MonekyIspHO-T€HETUYECKUE MEXaHU3MBbI
sBotoIMU. DOpMBI €cTeCTBEHHOr0 0TOOpa: ABMIKYILAsA, CTAOMIM3UPYIOLIasi, TU3PYITUBHAS. DKOJIOTHYECKOE U reorpapuieckoe
BUs00Opa3zoBanue. HampaBiaeHuss u nyTd 3Boftouud. DOpPMBI 3BOJIOLMH: TUBEPreHIUS, KOHBEPIreHLHUs, MapalieInu3M.
Mexanuzmebl agantanuii. Kospostorus. Poib 3BoIOIIMOHHON Teopuu B GOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.
MHoroo6pasue opraHu3MOB U MPUCIOCOOJIEHHOCTh OPraHU3MOB K cpele OOMTaHUs KaK pe3ysbTaT 3BoJouud. [IpuHuumb!
Kiaccuukanuy, cucreMaruka. OCHOBHBbIE CHCTEMATHUECKHE TpYyNNbl OpraHuyeckoro mupa. COBpeMEHHbIE MOAXOAbl K
KJ1accu(puKanuu OpraHu3MoOB.
Jlabopamopnvie u npakmuueckue padoomol:

1. Onucanue 6udos no mopghonocurweckomy Kpumepuro.

2. Onucanue I’lpMCI’lOCO6JZ€HHOCWlM OpcAHUIMA U €ee ONMHOCUMENIbHO20 xapaKkmepd.



Paznen 5. PazButHe ;xu3nm Ha 3emuie.
Pa3zButne xu3nu Ha 3emie. MeToapl JTaTUPOBKH COOBITHH TMPOIIUIOTO, TEOXPOHOJOTHYECKAs MIKaia. | UITOTE3bl MPOUCXOKICHUS
*u3HA Ha 3emiie. OCHOBHBIC 3Tambl dBoMONMKM Onocdepsl 3emin. KimroueBbie cOOBITHS B DBOJIIOIUN PACTEHUN W YKHBOTHBIX.
Bovimupanue 61006 u e2o npuiuHul.
CoBpeMEeHHbIE TIPEICTABICHUS O MPOWCXOXKIACHUM 4YeloBeka. CHCTEMaTHYECKOE IMOJIOKEHUE YEJIOBEKa. JBOJIONHUS UYETIOBEKA.
dakTOpHI IBOTIOIUH YeTIoBeKa. Packl uemoBeka, WX MPOUCXOKICHUE U €IUHCTBO.
Jlabopamopnuie u npakmuueckue padomoi:

3. Buisgnenue npusHako8 cxo0cmea 3apoovliell Yeiosekd U Opy2ux N0360HOUHbIX HCUBOMHBIX KAK OOKA3AMENbCMBO UX

poocmaa.

Pazgen 5. Opranu3msl U OKpYysKamouas cpejaa.

Tema 1. IKoCHCTEMHBII YPOBEHbD.

DKoJiornueckre pakTopbl U 3aKOHOMEPHOCTH MX BIMSIHUS HA OPraHU3Mbl (IPUHLIMI TOJIEPAHTHOCTH, TUMUTUPYIOIINE (PaKTOPBHI).
[Ipucnoco6neHus: opraHu3MoB K JEHCTBUIO 3KOJOTUYECKHUX (hakTOpoB. buonornueckue putMel. B3auMoaeicTBre SKOIOrHYeCKUX
(bakTopoB. DKOIOrMYecKas HUIIA.

buoreoneno3. Oxocucrema. KommoHeHThl skocucteMbl. Tpoduueckue ypoBHHM. Tumbl numieBbix neneil. I[luimesast ceTs.
KpyroBopor BelecTB U MOTOK PHEPIUU B 3KOcCHCTEME. buoTHYecKkne B3aMMOOTHOLIEHUSI OPraHU3MOB B 3kocucTeme. CBOMCTBA
skocucteM. [IpoaykTuBHOCT M OMOMacca 3kocucTeM pas3Hbix TuUnoB. Cykuneccus. Camoperysiius 3kocucteM. [locnencrBus
BIIMSIHUS JEATEIBHOCTH YeJIoBeKa Ha IKocucTeMbl. HeoOxoauMocTh coxpaHeHus: OnopazHoo0pasus SKOCUCTEMbI. ATPOLIEHO3bI, UX
OCOOEHHOCTH.

Jlabopamopuvie u npakmuueckue paoomol:



4, Hsyqeﬂue oKoJlocudecKux adanmauuﬁ yejoeeka

Tema 2. buocdepHblii ypoBeHb.

VYuenue B.U. Bepranckoro o 6uocdepe, Hoocghepa. 3akoHOMEPHOCTH CyliecTBOBaHUs Ouochepsl. KommoneHTh 6nocdepbl u ux
poiib. KpyroBopoTtsl BeniecTB B Ouochepe. buorennast murpanus aromoB. OcHo8Hble OuoMbL 3eMu.

Ponr uenoBeka B Oumocdepe. AHTpomoreHHoe Bo3zeiicTBUe Ha Ouochepy. IlpuponmHbie pecypchl W palMOHAIBLHOE
MIPUPOONOIb30BaHNe. 3arpsizHeHue oOuocheprbl. CoxpaHeHHe MHOrooOpasusi BHJIOB KaK OCHOBA YCTOMYMBOCTH OHOCHEpHI.
Boccmanosumenvhas sxkonocus. 1Ipobnemsl ycTOWYUMBOTO pa3BUTHS. [lepcnekmugsl pazgumusi OUOIOSUYECKUX HAYK, AKMYATbHblE
npooaemvl OUOI0CUU.

Jlabopamopnwie u npakmuyeckue paoomai:

5. Buissnenue npucnocodienuil Opeanuzmos K IUSHUIO PA3IUYHBIX IKOJ0SULECKUX haKmMOopos.
6. Cpasrenue anamomuueckoco CmpoeHus pacmenuti pazHbix Mmecn 0OUmMaHus.

1. HM3yuenue u onucanue s3xocucmem ce0ell MeCmHocmu

8. Cocmasnenue nuuesvix yenei

9. Mooenuposanue cmpykmyp u npoyeccos, NPOUCX00AUWUX 8 IKOCUCMEMAX.

10. Oyenxa anmponocennvix UsMeHeHUl 8 NPUPOOe.



TemaTudeckoe niaanupoBanue 10 kiace

Ne KosnuecTBo yacoB Ha
Ha3Banue paszznena/TeMbl
/T H3y4YeHUE
1. | Paznen 1. buonorus kak KOMIUIEKC HAYK O >KHBOU MpUpoO/IE. 6
2. | Paznen 2 CtpykrypHble 1 QyHKIMOHAIBHBIE OCHOBBI )KU3HH. 67
Tema 1. MonexynspHbIi YPOBEHb 28
Tema 2. KneTouyHblil ypOBEHb 39
3. | Pazmen 3. Opranuzm. OpraHu3MEeHHBIN YPOBEHb. 29
Bcero 102
TemaTuveckoe nianupoBanue 11 kiacc
Ne KonmuecTBo yacoB Ha
HasBanue pasznena/Tembl
n/m H3y4YCHUE
1. Paznen 4. Teopus apommoruu. [TonynsamuoHHO — BUIOBOH YPOBEHB 35
2. Pasznen 5. Pa3suthe xu3Hu Ha 3eMiie. 8
3. | Pazmen 6. Opranusmbl U OKpY>KaroIas cpeja. 59
Tema 1. DKOCUCTEMHBIA YPOBEHb. 39
Tema 2. buocdepHblii ypOBEHb. 20

Bcero

102




