Ipeamer — OuoJiorus

Kaace — 10-11

YpoBeHb — yri1y0JIeHHbIH

KoanuecTBo yacoB — 204 (3 yaca B He1eJ110)

IHosicHuTeIbLHAA 3aNIHCKA

Hacrosmas paboyas mporpamma cpeaHero o0miero oopasoBaHus 1Mo Ouonoruu (yriyoseHHbId ypoBeHb) it 10 - 11 kmacca paspaboraHa B
coorBercTBUU ¢ @PI'OC COO (mpukaz MunucrepcrBa oOpazoBanust u Hayku PD or 17.05.2012 r. N 413), ¢ yuérom IlpumepHoil OCHOBHOI
00pa3oBaTeNpHON TPOrpaMMBbI CpeHero o0Iero obpa3oBaHus, 0JOOPEHHON pemieHneM (enepalbHOro y4eOHO-METOAMYECKOTO OOBETUHEHHS 10
obmemy obpazoBanuio (mporokon ot 28 uroHs 2016 roma Ne 2\16-3), 1 Ha OCHOBE CIIEAYIOMIMX TOKYMEHTOB:

e OOII COO BIT;
Pabouas nporpamma Bocrinranus BI'T
YMK. buonorus. 10-11 xinaccsl. Yriyonennsiii yposenb. TepemoB A.B., Ilerpocosa P.A.
VYueonnk. TepemoB A.B., [TerpocoBa P.A. buonorus. bruonorudeckre cucteMsl U porecchl (yriyoJieHHbIH ypoBeHb). 10 kimacc
VYuebnuk. TepemoB A.B., IlerpocoBa P.A. buonorus. buonoruueckue cuctemsl U mporecchl (yriryOiaeHHbIH ypoBeHb). 11 kimacc

I[InanupyemMble pe3y/bTATHI OCBOEHHS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE pe3yJibTaThl 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl CpeHero o0ouero 00pa3oBaHus

1) poccuiickas rpakJjaHckKasi UACHTUYHOCTh, TATPUOTH3M, YBaXKEHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Nepen PonnHoil, ropaoctu 3a
CBOI Kpaii, cBoro Poauny, nmporoe u HacTosee MHOTOHAIIMOHATBHOT0 Hapo1a Poccun, yBaykeHue rocyapCTBEHHBIX CUMBOIOB (Tep0, ¢uiar, THMH);

2) TpakIaHCKas TMO3WIMS KaK aKTHUBHOT'O M OTBETCTBEHHOTO WJICHA POCCHICKOr0 OOIIECTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIC MpaBa H
00513aHHOCTH, YB@)KAIOLIEro 3aKOH U MPABOMOPSAOK, OONANAIOUIEr0 YYBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TpaJUIIMOHHBIC HAIMOHAIILHBIE U 00II[eYeI0BeUECKUE TYMaHUCTHUECKHUE U IEMOKPAaTHUeCKUEe IIEHHOCTH;

3) TOTOBHOCTH K cykeHuto OTe4ecTBy, €ro 3aliuTe;

4) chopMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOIIECTBEHHOHN MPAaKTUKH, OCHOBAHHOTO
Ha JWajore KyabTyp, a TaK)Ke pa3NTudHbIX (opM 0OIIECTBEHHOTO CO3HAHUS, 0OCO3HAHUE CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

5) chopMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS W CAMOBOCHUTAHHS B COOTBETCTBUU C OOIIEYENIOBEYCCKHMMH IIEHHOCTSIMH W UjcaJaMu
TPaKIaHCKOT'0 OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSATEILHOM, TBOPYECKON M OTBETCTBEHHOM JCSTEIILHOCTH;

6) TolepaHTHOE CO3HAHUE U MOBEACHUE B MOIUKYIbTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH AUAJIOT C APYTUMU JIOJbMH, TOCTUTATh B
HEM B3aMMOIIOHMMAaHHUA, HAXOAUTH O6IJ_[I/I€ e 1 COTpyaAHHU4YaThb AJid UX HOOCTUKCHUA, CHOC06HOCTB MMPOTHUBOCTOATL HACOJIOTHU ISKCTPEMH3MA,
HallMOHaJIu3Ma, KCCHO(1)06I/II/I, JAUCKpUMHHAOWXU 110 COHHUAIIBHBIM, PCIWTHO3HBIM, pPAaCOBbBIM, HAIlMOHAJIBHBIM IIPpU3HAKaM W JPYIr'UM HCTATHBHBIM
COLIMATIbHBIM SIBIICHUSIM;

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHbMU MIIAJIIIETO BO3pPAcTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOIE3HOM, Y4eOHO-
MCCIIeI0BATEIBCKOM, TPOCKTHOM U IPYTUX BUIAX JIEATECIHLHOCTH,
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8) HpaBCTBEHHOE CO3HAHUE U TTOBEJCHUE HA OCHOBE YCBOCHUS O0IIEYETIOBEYECKUX IIEHHOCTEH;

9) TOTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOPa30BAHMIO, HA MPOTSHKEHUU BCEH YKU3HU; CO3HATEIbHOE OTHOILICHHE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCHEIIHON Mpo(ecCHOHANbHOM U 00IIECTBEHHOM JesTEIbHOCTH;

10) scTeTnvecKkoe OTHOIIEHUE K MDY, BKJIOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOI'0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN;

11) mpuHsATHE W peaymM3alvs EHHOCTEH 370pOBOro M Oe3omacHoro obOpasa >KW3HHU, MOTPEOHOCTH B (DM3WYECKOM CaMOCOBEPIICHCTBOBAHHH,
3aHSTHUSIX CIOPTUBHO-03I0POBUTEIHLHON ACSITENbHOCTHIO, HETIPUSTUE BPEIHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aTKOT0JIsl, HAPKOTUKOB;

12) 6epexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3NUECKOMY U IICUXOJIOTMYECKOMY 3/10pPOBbIO, KAK COOCTBEHHOMY, TaK U APYTUX
JI0JIeH, yMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3nanHbli BbIOOp Oymaymield mpodeccHu U BO3MOXKHOCTEH peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB, OTHOIICHHE K
npoeCCHOHANBHON NIEATENPHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHUHM JMYHBIX, OOLIECTBEHHBIX, T'OCYIApCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooem;

14) chopMUpPOBaHHOCTH IKOIOTUYECKOTO MBIIUICHUS, TOHUMAHHS BIUSHUS COLUATHHO-YKOHOMUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOAHON U
COIIMANIBHOW Cpebl; MPUOOPETEHHE OIbITA YKOJIOT0-HAIIPABICHHON eI TEeIbHOCTH;

15) OTBETCTBEHHOE OTHOIIICHUE K CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHSTHS IIEHHOCTEH CEMEHHOM KU3HHU.

MeTtanpeaMeTHbIe pe3yJbTAThbI 0CBOCHHS OCHOBHONH 00pa30BaTeIbHOI IPOrPaMMBbI CPeHEro 001ero 00pa3oBaHus

1) yMeHHME CaMOCTOSTEIbHO ONPEAEIATh LENU JeATEIbHOCTM U COCTaBJATh IUIAHBI JIEATENBHOCTH; CaMOCTOATEIBHO OCYILLECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTHUPOBAThH JESATEIBLHOCTh; UCIOJIB30BAaTh BCE BO3MOXHBIE PECYPCHI Il TOCTH)KEHUS MOCTAaBJICHHBIX L€ U pealn3aluu
TUIaHOB JICATENBHOCTH; BEIOMPATh YCHEIIHbIE CTPATETHH B Pa3IMYHBIX CHUTYAlUsX;

2) yMeHue MpOAYKTUBHO OOLIAThCSl U B3aUMOJICHCTBOBATh B IPOIIECCE COBMECTHOW NEATEIbHOCTH, YUUTHIBATh MO3UIUHN JPYTUX YYaCTHUKOB
JesITeNbHOCTH, 3P PEKTUBHO pa3periaTh KOHPIUKTHI;

3) BiaeHWE HABBIKAMM II03HABATENBHOW, Y4eOHO-MCCIENOBATEIbCKOW M MPOCKTHOH JESATEIbHOCTH, HAaBBIKAMH pa3pelIeHusi MpoodiieM;
CIIOCOOHOCTH M TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUs TPAKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUS;

4) TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITE€IbHOH HH(POPMALMOHHO-TI03HABATEIbHON JESITENbHOCTH, BIJIQJCHUE HABBIKAMHU IOJIYyUYEHMS
HE00X0IMMOM WH(GOPMALIUK U3 CIIOBAPEH pa3HBIX THUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POPMAIIUN, KPUTUIECKU OIICHUBATh
U MHTEPIIPETUPOBATH HH(OPMAIINIO, TOTYyYaEMYIO0 U3 PA3INYHBIX HCTOUHUKOB;

5) yMeHue HCIONb30BaTh CpeACTBA HMH(OPMALIMOHHBIX M KOMMYHUKALIMOHHBIX TexHonorui (nanee - MKT) B pelleHnHn KOHUTHUBHBIX,
KOMMYHHMKATHBHBIX U OPTaHU3AI[MOHHBIX 33/1a4 C COOIIOZCHUEM TPEOOBAaHUM 3PTOHOMHMKH, TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011acHOCTH;

6) yMeHue oIpeieNATh Ha3HaueHHe U (YHKLUHU Pa3IMYHbIX COLUATbHBIX HHCTUTYTOB;

7) yMEHHME CaMOCTOSITENIbHO OLIEHMBATh W IPUHMMATH PEIIEHUS, OINPEACIAIOLIUE CTPATETHI0 IOBEAEHMS, C YYE€TOM TPaKIAHCKUX H
HPABCTBEHHBIX 1IEHHOCTEH;

8) BiageHME A3BIKOBBIMM CPEJICTBAMM - YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pPEHHUS, UCIOJIb30BaTh a/IEKBATHBIEC SI3bIKOBBIE
CpEACTBa;

9) BrajieHue HaBBIKAMU TTO3HABATEIHFHON PE(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YIBTaTOB U
OCHOBAHUH, 'PAHUL] CBOETO 3HAHUS M HE3HAHU, HOBBIX II03HABATENIbHBIX 3a/1a4 U CPEACTB UX JOCTHIKCHMS.
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IIpenmeTHbIe pe3yabTAaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero o0uero 0Opa3oBaHus

[IpenmeTHble pe3ynbTaThl U3yUeHHs NpeaMeTHONW obnacTu «EcTecTBeHHbIE HayKW» BKJIIOYAIOT MPEJMETHBIC PE3YNbTaThl U3yueHHs] y4eOHOr O
npeamera «buonorus.

ba3oBblIil ypoBeHb - TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOEHUS 6a30BOro Kypca OMOJIOTUY JOJIKHBI OTPaXKaTh:

1) chopMUpOBaHHOCTH NMPEACTABIECHUN O POIU M MeCTe OMOJIOrMM B COBPEMEHHOW HAy4YHOH KapTHHE MHUpa; NOHMMaHHE POJM OMOJIOTUU B
(dbopMupoBaHUH Kpyro3opa U GyHKIHOHATIHHON IPaMOTHOCTH YEJIOBEKa /ISl PEICHUS MPAKTUIECKUX 3a/1a4;

2) BIaJicHWE OCHOBOIONATAIOUIMMH MOHSATUSAMU U IPEJICTABICHUSMHU O KUBON MPUPOJIE, €€ YPOBHEBOM OpraHM3alliy U HBOJIOLUU; YBEPEHHOE
M0JIb30BaHUE OMOJIOTMUECKON TEPMUHOIOTUEN U CUMBOIMKOM;

3) BiaJieHNe OCHOBHBIMH METO/IaMH HAYYHOT'O TIO3HAHMS, UCTIONB3YEMbIMH MPH OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0OBEKTOB M SKOCHCTEM:
oIHcaHue, U3MEpeHue, MPoBeieHEe HAOI0IEHUI; BBISIBIIEHNE U OLIEHKA aHTPOIOTCHHBIX U3MEHEHUH B IPUPOJIE;

4) chopMHUPOBAHHOCTh YMEHHM OOBSICHATD PE3yJIbTaThl OMOJIOTrHUECKUX HKCIIEPUMEHTOB, PELIaTh AJIeMEHTapHble OMOJIOrHYeCKUe 3a1a4H;

5) chopMHUpPOBaHHOCTH COOCTBEHHOW MO3MIIMM IO OTHOIIEHUIO K OHONIOrMyYeckod WHGOpMAalWd, MOITy4aeMOW W3 pPa3HBIX HCTOYHUKOB, K
r7100a1bHBIM SKOJIOTMYECKUM IIPOOJIeMaM U IMYTSAM UX PeIleHUs.

VYriny0neHHbIH ypoBEHB - TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM OCBOCHUS YTIyOJIeHHOro Kypca OMOJIOTHH JAOKHBI BKIIOYATh TPEOOBaHUS K
pe3yabpTaTaM OCBOCHUS 0a30BOr0 Kypca M JJOMOTHUTEIHHO OTPaXkarTh:

1) chopMupOBaHHOCTH CUCTEMBI 3HAHHI 00 OOITUX OMOIOTHYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX;

2) chopMUpPOBAHHOCT, YMEHUW HCCIENOBaTh M AaHAU3UPOBATh OUOJIOTHYECKHE OOBEKTHl U CHUCTEMBI, OOBSICHITH 3aKOHOMEPHOCTH
OMOIOTMYECKUX MPOIECCOB U SBICHHIA; TPOrHO3UPOBAThH MOCIIEICTBHS 3HAYMMBIX OMOJIOTHYECKUX UCCIIEIOBAaHU;

3) BlaneHWE YMEHHMSMH BBIIIBUTATh THIIOTE3Hl HA OCHOBE 3HAHWK 00 OCHOBOIOJATalOIIUX OMOJOTHYECKUX 3aKOHOMEPHOCTSIX W 3aKOHaX, O
IPOMCXOXKIEHUH U CYLIIHOCTH >KU3HM, ITI00ANBHBIX U3MEHEHUSX B OHocdepe; MPOBepATh BBIABHUHYTHIE TMIIOTE3bl SKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmynupys 1eTb UCCIIeI0OBAHNUS;

4) BnameHWEe METOJAMH CaMOCTOSTENFHOW IMOCTAHOBKH OMOJTOTHYECKHX HSKCIEPUMEHTOB, ONMCAHWS, aHaJM3a M OICHKH JOCTOBEPHOCTH
MOJTy4YEHHOT0 PEe3yIbTaTa;

5) chopMupOBaHHOCTH YOEKIEHHOCTH B HEOOXOAMMOCTH COONIOACHHUSA ITHUYECKHMX HOPM M JKOJIOTMYECKHX TpeOOBaHWM MpPU NPOBEICHHH
OHMOJIOTUYECKUX HCCIICIOBAHMM.

B pesynpraTe n3yueHus yuebHoro npeameta «buonorus» Ha ypoBHE cpeiHEro o0Iero oopa3oBaHus:

BbinycKHUK Ha 6230BOM YPOBHE HAYUYMTCH: BhinyckHHUK Ha 62a30BOM YPOBHeE MOJYYHUT BO3MOXKHOCTH
HAYYHUThCS:
packpbIBaTh Ha MpuUMepax poiib OMOJOruM B (POPMUPOBAHUU COBPEMEHHOM HaydHOMH oagamv  HayuHoe  OOVACHEeHUe  OUONOSUHEeCKUM
KapTUHBI MUPA U B IPAKTUYECKOHN JIEATETFHOCTH JIIOACH; gaxmam, npoyeccam, AGNEHUAM, 3AKOHOMEPHOCMSM,
MIOHMMATh U ONHCBHIBATh B3aUMOCBSI3b MEKIY €CTECTBCHHBIMH HAayKaMH: OMOJIOTHEH, | ucnonv3ys buonocuueckue  meopuu (knemoumnyio,
(U3HUKOI, XUMHEH; YCTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SBICHUIA; 96OMOYUOHHYIO),  YueHue o  Ouocgepe,  3aKOHbL
MOHUMATh  CMBICH, pas3IMYaTh M  ONHUCHIBaTh CHCTEMHYIO CBSI3b  MEXAY | HACIeOCMBEHHOCMU, 3aKOHOMEPHOCTNU USMEHYUBOCTIL,
OCHOBOIOJIAraloNIMMU OMOJIOTMYECKUMH TTOHSITHSMU: KIETKa, OPraHUu3M, BHJI, SKOCHCTEMA, Xapaxkmepusoeams — cOBPEMeHHble HANPAGICHUA 6
ouocdepa; pazeumuu  OUONO2UU,  ONUCHIBGAMb  UX  BO3MONCHOE
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WCIOJIb30BaTh OCHOBHBIE METOJIbI Hay4YHOI'O MO3HAHMS B Y4€OHBIX OMOJIOIMYECKUX
UCCIIEIOBAaHUAX, MPOBOIUTH SKCHEPUMEHTHI MO0 H3YYEHHIO OMOJOrMYECKUX OOBEKTOB M
SBJICHUM, OOBACHATH PE3yJbTaThl HKCHEPUMEHTOB, AHAIM3UPOBATH HX, (OPMYIHUPOBATH
BBIBO/IbI;

¢opMynupoBaTh THUIOTE3bl Ha OCHOBAaHMM MPEAJIOKEHHOH  OHOIOrn4yecKoi
UH(OPMAIIH U [IPeyIaraTth BaApUaHTHI IPOBEPKH TUIOTE3;

CpaBHMBaTh OMOJIOTHMYECKHE OOBEKTHI MEXIy COOOH IO 3aJaHHBIM KPUTEPHSM,
JieNIaTh BBIBOJIBI M YMO3AKIIFOUEHHS HA OCHOBE CPAaBHEHMS,

000CHOBBIBaTh €IMHCTBO KUBOM U HEXXHUBOI MPUPOJBI, POJCTBO )KUBBIX OPraHU3MOB,
B3alMOCBSI3M OPTaHU3MOB M OKpY’Kalollel cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPUIL;

IIPUBOAUTH NPUMEPHI BELIECTB OCHOBHBIX IPYII OPraHUYECKUX COCTUHEHUN KIIETKU
(6enKoB, KUPOB, YIIIEBOJOB, HYKICUHOBBIX KHUCIOT);

pacrno3HaBaTh KJIETKH (IPOKAPUOT U JYKApUOT, PACTEHUW U IKUBOTHBIX) IO
OIMCAaHMIO, HA CXEMAaTUYECKUX U300paKEHUAX; YCTAaHABIMBATh CBA3b CTPOCHUS U PYHKIUI
KOMITOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT000pa3ue KJIETOK;

pacrno3HaBaTh MOMYISILIUIO U OMOJIOrMYECKUI BUJ] 10 OCHOBHBIM ITPU3HAKAM;

ONUCBHIBaTh ~ ()EHOTHI ~ MHOTOKJIETOYHBIX  PACTEHUMH M JKUBOTHBIX IO
MOP(OIOrUYeCKOMY KPUTEPHIO;

00BACHATH MHOT000pa3ne OpraHu3MOB, IPUMEHSISI IBOJIIOLIMOHHYIO TEOPHIO;

Kiaccu(puIupoBath  OMOJOTMYECKHEe OOBEKThI Ha OCHOBAaHWUM OJHOTO  WIIH
HECKOJIBKMX CYIIECTBEHHBIX IPHU3HAKOB (TUIBI TMHUTAHHs, CIOCOOBI JbIXaHUS U
Pa3MHOXEHHUS, 0COOEHHOCTH Pa3BUTHUA);

OOBSACHATH IPUYMHBI HACJIEACTBEHHBIX 3a001€BAHNUM;

BBISBIIATh M3MEHUMBOCTb Yy  OpPraHHU3MOB; OOBSCHATH MpPOSBICHUE  BUI0B
M3MEHYMBOCTH, UCIIOIb3Ys 3aKOHOMEPHOCTH U3MEHUMBOCTH; CPAaBHUBATh HACJIEICTBEHHYIO
Y HEHACJeICTBEHHYI0 U3MEHYUBOCTb;

BBIABIIAATE  MOpQoOJOruueckue, (HU3MOIOTHYECKUe, TOBEIEHUYECKUEe —aJanTaluu
OpPraHU3MOB K cpeJie OOUTaHHs U AEHCTBHUIO KOJIOTUUYECKHX (PaKTOPOB;

COCTaBJISATh CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B dKOCHCTEME (LIEH MUTaHUs);

MIPUBOAUTh JIOKA3aTENIbCTBA HEOOXOIMMOCTH COXpaHEHHsI OuopasHooOpa3us ajs
YCTOWYMBOI'O Pa3BUTHS U OXPaHbl OKPYKAIOIIECH CpEIbl;

OLIEHUBATh JIOCTOBEPHOCTh OMOJIOrMYECKON MH(pOpMalU, MOJYyYEHHOW W3 Pa3HBIX
HCTOYHUKOB, BBLIEIATh HEOOXOIUMYIO MH(GOPMALMIO JUIl UCIONb30BAaHUS €€ B y4eOHOMH
JESTENbHOCTH U PELIEHUH PAKTUYECKUX 33/1a4;

MIPEICTaBIATh OMOJOTMYECKYI0 HMH(OpMALMIO B BHUJAE TEKCTa, TAaOMUIbl, Trpaduka,
JIMarpaMMbl 1 J1eJ1aTh BBIBOJIbI HA OCHOBAHUU MPE/ICTABIECHHBIX JaHHbIX;

UCNOIL30BAHUE 8 NPAKMUYECKOU OesiMeNbHOCIU,

cpasHusams Cnocoovl OeneHus Kiemku (Mumos u
Mmetio3);

peulams 3a0ayu Ha NOCMpoenue ppasmenma emopoil
yenu JIHK no npPeonoAHCeHHOMY ¢ppacmenmy
nepsotl, uPHK (MPHK) no yuacmxy JJHK;

peuwlams  3a0auu  HA  OnpeoeneHue  Koauvecmed
XPOMOCOM 8 COMAMUYECKUX U NONOBbIX KIEMKAX, d MAKNce
8 KIemKax nepeo Hauaiom Oelenus (Metio3a ui Mumosa) u
nO €20 OKOHYAHUU (0J151 MHO2OKILEMOYHBIX OP2AHUMOB),

pewams 2ceHemuyeckue 3a0ad4u HA MOHOUOPUOHOe
cKpewjusanue, COCMAGIAMb  CXeMbl  MOHOUOPUOHO2O
CKpewusanusi, NpUMeHsiss 3aKOHbl HACIeOCMEEHHOCMU U
UCNONIL3YSL OUONO2UYECKYIO MEPMUHOTIOSUIO U CUMBOIUKY;

VCMAHABIUBAMb MUN  HACIe008AHUSL U XAPAKMep
NPOsIGNeHUs. NPUSHAKA NO 3A0AHHOU cXeme POOOCI08HOL,
NPUMEHSISL 3AKOHbL HACTIEOCMBEHHOCU,

OYEHUBAMb Pe3YIbmampl 83AUMOOCUCMBUST Yel06eKa
u oKpyscaowel  cpedvl, NPOSHOZUPOBAMb  BO3MONCHbBIE
ROCIEeOCMBUSL 0esiMeNlbHOCMU YeNl08eKa OISl CYWeCmB8068aHUs
OMOENbHLIX OUONI02UHECKUX 00BEKMO8 U YelblX NPUPOOHLLX
coobulecms.
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OLICHUBATH POJIb I[OCTI/I)KCHI/II\/'I I'C€HCTUKH, CCIICKIINNU, OMOTEXHOJIOTUH B HpaKTH'—IeCKOfI
NeSITEeIbHOCTH Y€JI0BEKa U B COOCTBEHHOM KU3HU;

OOBSICHATh HETaTHBHOE BJIMSHUE BEIICCTB (AJIKOTOJsl, HUKOTHHA, HAPKOTUYECKUX
BEILIECTB) Ha 3apPO/IBIIICBOC PA3BUTHE YCIIOBEKA;

OOBSICHATH TOCIICACTBUS BIHSHUAS MyTarcHOB;

OG'LHCHHTL BO3MOXHBIC ITPUYIKUHBI HACJICACTBCHHLIX 3360HeBaHHfI.

BbINyCKHUK Ha yIJy0JeHHOM YPOBHE HAYYHTCSH:

BbINyCKHUK Ha  YrJy0JIeHHOM YPOBHe TMOJYYMT
BO3MOKHOCTh HAYYUTBCSH:

OLIEHUBATh POJb OWOJOrMYECKUX OTKPHITUA W COBPEMEHHBIX HCCIIEJJOBAaHUM B
Pa3BUTUHU HAYKU U B IPAKTHUECKOM E€ATEIbHOCTH JIIOICH;

OLICHUBATh POJIb OMOJOTHH B (JOPMUPOBAHUN COBPEMEHHOW HAYYHON KapTUHBI MUPA,
MIPOTHO3UPOBATH MIEPCTICKTUBHI PA3BUTHS OUOJIOTHH;

yCTaHaBIMBAaTh M XapaKTepU30BaTh CBS3b OCHOBOMNOJAraloluX OHOIOTrHYECKUX
NOHATHHM (KJIEeTKa, OpraHu3M, BHJ, B3KOCHCTeMa, Ouochepa) C OCHOBOMOJIATAIOLIIUMH
MOHATUSMHU JPYTUX €CTECTBEHHBIX HAYK;

00OCHOBBIBaTh CHCTEMY B3IJIA0B Ha YXUBYIO MPHUPOIY U MECTO B HEW ueIoBeKa,
MPUMEHSISI OMOTIOTUYECKHE TEOPUH, YIEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI
WX TIPUMEHUMOCTH;

MPOBOAUTH y4EOHO-MCCIIEOBATEIBCKYIO JIEATENbHOCTh MO OWOJIOTMU: BBIIBUTaTh
TUIOTE3bl, IUJIAHUPOBaTh paboTy, oOTOMpaTh H  IpeoOpa3oBBIBaTh HEOOXOIMMYIO
MH(pOpMAIMIO, MPOBOAUTH DSKCIEPUMEHTBI, HHTEPIPETHUPOBATh pE3yJbTaTbhl, JAeNaTh
BBIBOJIbI HA OCHOBE MOJYyYEHHBIX PE3yNIbTaTOB;

BBUIBJIAT M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YpPOBHEH
OpraHu3alNK KU3HU;

yCTaHaBIUBAaTh CBSI3b CTPOGHHS U (YHKIHH  OCHOBHBIX OHMOJOrHMYECKUX
MaKpOMOJIEKYJ, UX POJIb B IIpoIleccax KIETOUHOro MeTaboan3ma;

pemarbs 3aJa4d  Ha ONpeAeseHue nociegoBaTeabHOCTH HykiaeotuaoB JIHK
u uPHK (MPHK), antukomonoB TPHK, mocnemoBaTenpbHOCTH aMHUHOKHCIOT B MOJICKYJIe
Oenmka, TpPUMEHsA 3HAHUSA O pEAKIUIX MATPUYHOTO CHHTE3a, TEeHETHYECKOM KOJe,
MPUHIIUIIE KOMIIJIEMEHTAaPHOCTH;

JieNiaTh BBIBOJBI 00 M3MEHEHHUSX, KOTOphIE MPOMU30MAYT B MpPOIEccCax MaTPHUUYHOTO
CHUHTE3a B Cllydae U3MEHEHUS T0CIe10BaTeIbHOCTH HyKi1eoTuaoB JIHK;

cpaBHUBaTh (Da3pl JeNeHHUs KJISTKH, peliaTh 3aadd Ha ONpeIesieHHEe M CpaBHEHHUE
KOJIM4YeCcTBa reHeTudeckoro marepuana (xpomocom u JIHK) B KimeTkax MHOTOKJIETOYHBIX
OpPTraHM3MOB B pa3HBIX (hazax KIETOYHOIO IIUKJIA,;

OpP2aHU308b16AMb U NPOBOOUMDb  UHOUBUOYATILHYIO
UCCIe008amenbCKyio  0esimelbHOCmb  No - duono2uu (Ui
paspabamuvléams UHOUBUOYATbHLIL NPOEKN): 6blOBUSAND
eunomesvl,  NIAHUPOBAMb  pabomy,  omobupamev U

npeobpa30evleams HeoOX00UMyH uHgopmayuro,
npoeoouUmy 9KCnepuMeHmbl, UHmMepnpemuposams
pesynbmamsl, 0eiamv 6bl00bl HA OCHOBE NOJLYYEHHBIX
pe3yipmamos, npeocmasisime npooyKm c8OUX
uccnedo8anul;

NPOCHO3UPOBAMD nocneocmasust CcOOCMEEHHbIX
UCCe008AHULL C YHemMOM IMUUECKUX HOPM U IKOIOSULECKUX
mpebosaHuli,

8bl0€IAMb CYUWeCMBEHHblIe 0COOEHHOCIU HCUSHEHHbIX
YUKI08 npedcmasumeniell pasHblX 0moeno8 pacmeHuil u
MUN08 HCUBOMHBIX, U300PANHCAMb YUKIbL PA3GUMUSL 6 BUOE
cxem;

AHATU3UPOBAMDb U UCHOTIL30BAMD 8 PEUleHUU YUEOHbIX
U UCCTe008amMeNbCKUX 3a0ay UHGOPMAYUIO O COBPEMEHHBIX
UCCe008AHUAX 8 OUOL02UU, MEOUYUHE U IKOLOSUU,

apeymenmuposams He0bX00UuMoCcmo cunmesa
ecmecmeenHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS 8
9NOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

MOOenUpo8ams UMeHeHue IKOCUCIEM NOO GIUAHUEM
PA3IUUHBIX 2PYNN (PAKMOPO8 OKpyicaiouel cpeovl;

gulABIAMb 6  npoyecce  UCCAe008AMENbCKOL
oesmenbHOCuU nocneocmeus AHMPONO2EeHHO20
6030€UCMBUSL HA IKOCUCIEMbL C80€20 PeUOHA, NPEONA2anb
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BBISIBJIATH CYIIECTBEHHBIC MPU3HAKKA CTPOCHHS KJIETOK OPraHM3MOB Pa3HBIX [ApPCTB
YKHBOH TIPUPOJIBI, YCTAaHABIMBATH B3aUMOCBSI3b CTPOCHHUS U (PYHKITHIT YacTell 1 OpraHOMI0B
KJICTKH;

00OCHOBBIBaTh B3aUMOCBSI3b  IUTACTHMYECKOTO M DHEPreTHYECKOr0 OOMEHOB;
CpaBHUBATh MPOIECCHl TUIACTHYECKOr0 M YHEPreTHUECKOro OOMEHOB, MPOUCXOMSIINX B
KJICTKAX JKUBBIX OPTaHU3MOB;

OIPEICNIATh KOJMYECTBO XPOMOCOM B KJIETKAaX PACTCHHU OCHOBHBIX OTJ/ICIOB Ha
pa3HbBIX dTANax XU3HEHHOTO [UKJIA,

pelaTh reHeTUYECKUEe 3aJauyd Ha JUTHOPUIHOE CKpPEIIMBaHUE, CIEIUICHHOE (B TOM
YKCIIC CHEIUIEHHOE C TOJIOM) HAacJIe0BaHWE, aHAIM3HMPYIOIIEE CKPEIMBAHKUE, TPUMEHSISI
3aKOHBI HACJICICTBEHHOCTH M 3aKOHOMEPHOCTH CIETNICHHOTO HACIICJOBAHUS;

pacKpbpiBaTh  MPUYMHBI ~ HACJICJACTBCHHBIX  3a00JeBaHMiA, apPryMEHTHPOBATh
HEOOXOIMMOCTh Mep MPEIYNPESIKICHUS TaKKX 3a00ICBaHHUN;

CpaBHUBATh pa3HbIE CIIOCOOBI PAa3MHOXEHHSI OPTaHN3MOB;

XapaKTepU30BaTh OCHOBHBIC ATAIlbl OHTOI'CHE3a OPTaHNU3MOB;

BBISIBJIATH IPUYHMHBI U CYIIIECTBEHHBIC MPU3HAKH MOAU(DUKAIIMOHHONW U MYyTallMOHHON
U3MEHYMBOCTH; OOOCHOBBIBATH POJIb M3MEHYHMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM
orbope;

000CHOBBIBaTh 3HAYCHUE PA3HBIX METOMOB CEJCKIIMH B CO3JaHUU COPTOB PACTCHHIA,
MIOPOJI )KUBOTHBIX M IIITAMMOB MHKPOOPTaHU3MOB;

00OCHOBBIBaTh MPUYUHBI HM3MCHSIEMOCTH M MHOr00Opas3wisi BHIOB, TPUMEHSISI
CHHTETHYECKYIO TEOPHIO SBOJTIOIINH;

XapaKTepU30BaTh IMOMYJSALUI0 KaK SIUHUILY IBOJIOIUH, BHJ KaK CHCTEMaTHYECKYIO
KaTerOPHIO M KaK Pe3yJIbTaT 3BOJOIHH;

YCTaHABJINBATH CBSI3b CTPYKTYPHI i CBOMCTB SKOCUCTEMBI;

COCTABIIATh CXEMBI TEPEHOCA BEIIECTB W DHEPIMHU B IKOCHCTEME (CETH MUTAHHSA),
MPOTHO3MPOBATH MX U3MEHECHHUS B 3aBUCUMOCTH OT U3MEHEHUs ()aKTOPOB CPE/Ibl;

apryMEHTHPOBaTh COOCTBEHHYIO TMO3MIIMIO [0 OTHOIICHUID K HKOJOTHYECKUM
npo0iieMaM | MOBEICHHUIO B PHUPOTHON Cpee;

000CHOBBIBaTh HEOOXOJAUMOCTh YCTOWYHMBOTO PA3BUTHS KaK YCIOBHUS COXPaHCHUS
ounochepsr;

OIICHHBATh MPAKTUYECKOE M ITHUYCCKOE 3HAYCHHE COBPEMEHHBIX HCCIICIOBAHHUN B
OHMOIIOTUH, MEIUITUHE, YKOJIOTHH, OMOTEXHOJIOTUN; 000CHOBBIBATH COOCTBEHHYIO OILICHKY,

BBISIBJIATH B TEKCTE OMOJIOTHYECKOr0 COJIEPKAHUS IPOOIeMY U apryMEHTHPOBAHHO €€
OOBSICHSTE;

MPEJCTABIIATh OMOJOTMYECKYI0 WHGOPMAIMI0O B BUJC TEKCTA, TAOJIHIBI, CXEMBI,

CNOCOObL  CHUNCEHUSI AHMPONO2EHHO20 B030€lCEUsT HA
9KOCUCTNEMDL,

UCNONbL306aMb  NPUOOpemenHble  KOMNemeHyuu 8
NPAKMUYecKol 0esimeibHOCMU U NOBCEOHEBHOU HCUSHU OIS
npuodpemerust Onvima O0esimenbHOCMuU, npeoulecmayrouerl
npogheccuoHanvHoll, 8 0CHO8e KOMOPOU JeHCUum OUoI02usl
Kak y4eOuwlll npeomemn.
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rpaduka, auarpaMMmbl M JIeJaTh BBIBOJABI HAa OCHOBAHHWH TIPEIICTABICHHBIX JIaHHBIX;
npeoOpazoBbiBaTh Tpaduk, TaOMUIly, AUarpaMMmy, CXeMy B TEKCT OMOJIOrHYeCcKOro
COJIepKaHUS.

TemaTnuyeckoe NJIAHMPOBaHUeE ¢ y4eTOM padoyeii NporpaMMbl BOCIIMTAHUSA

Mopnysn padoyeii nporpammbl Bocnutanusa KOI'OAY BIT

«IkonbHbIH ypok» OIHUM U3 NPUOPUTETHBIX HAIPaBJICHUNW BOCHUTATENBbHOW paboThl BATCKON rymMaHWTapHONW TMMHA3UU OMNPEIEIICHO
JTyXOBHO-HPABCTBEHHOE BOCMUTaHUE. B paMKkax MIKOJBLHOIO ypoKa JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE PEANM3yeTCs Yepes:

- HCIIONb30BAaHME BOCIHUTATENBHBIX BO3MOXKHOCTEH COJEpXaHUsA YUeOHOro TpeAMeTa: JAEMOHCTPAIMI0O TPUMEPOB OTBETCTBEHHOTO,
IPaXKAAHCKOI'0 MOBEJICHM S, TIPOSIBIICHUSI YETI0BEKOII00US U 100pOCepIeYHOCTH; 110A00p COOTBETCTBYIOLINX TEKCTOB Ul UTEHUS, 3a/1a4 JJIsl pelll eHus,
POOJIEMHBIX CUTYAIUH A7 00CYXICHUS B KJIacce;

- NPHUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha ypOKax sIBICHHUI, opraHu3anus ux paOoThl ¢ MOTy4aeMoOi Ha
YpPOKE COIMAIHHO 3HAUMMOW WH(POpPMaLueill — HHUITUHPOBAHUE €€ 00CYKICHHUS, BBICKA3bIBAHHUS YYAIIMMHUCS CBOETO MHEHHS 110 €€ MTOBOAY, BBIPAOOTKH
CBOETO K HEeW OTHOIICHHUS,

- YCTAHOBJIEHHE JIOBEPUTEIbHBIX OTHOLICHUN MEXIY YYUTENIEeM M €ro YUYeHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUATHIO YYaIlUMHUCS
TpeOOBaHUI W TPOCHO YUWTENs, MPHUBICYCHUIO WX BHUMAHHA K OOCYXJaeMOW Ha ypoke WH(OpPMaluH, aKTHBH3AIMA WX [O03HABATEIHLHOU
JeSITeNIbHOCTH;

- noOyXJeHHEe IIKOJIbHUKOB COOJIIOJaTh HAa ypPOKE OOLICTPUHATHIE HOPMBI IMOBEIEHHS, MpaBHia OOLICHHS CO CTAapIMMH (YYUTEISIMH) U
CBEPCTHUKAMH (IIKOJILHUKAMH ), IPUHITUITBI Y4eOHOH TUCIUILTUHBI U CAMOOPTaHU3AIHH;

- MPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (opM pabOThI ydammmxcs, Hanoosnee 3 (HEeKTUBHBIX Ha pa3HBIX CTYIEHIX 00pa30BaHUS;

- BKJIIOYEHHE B YPOK 3JEMEHTOB IPOEKTHO-MUCCIEA0BATEIbCKON AEATENbHOCTH, YTO JaeT MIKOJIbHMKAM BO3MOXKHOCTh NPHUOOPECTH HaBBIK
CaMOCTOSITENTFHOI'O PEIICHUSI TEOPETUYECKOM TpOoOJIeMbl, HAaBBIK T'CHEPHUPOBAaHHUA M O(OPMIICHHS COOCTBEHHBIX WJEH, HaBBIK ITyOIMYHOTO
BBICTYIUICHUS NIEpe]] ayTUTOPHEH, apryMEeHTUPOBAHUS U OTCTaWBAHUS CBOEH TOUKH 3PEHHUS.

Heab: npuoOpereHre 00Yy4aOUMMHUCA COOTBETCTBYIOIIEIO 0a30BBIM IIEHHOCTSIM OINbITA MOBEIEHHS, ONbITA MPUMEHEHHUS CPOPMUPOBAHHBIX
3HAaHUH M OTHOLICHU Ha MPAKTHKE (TO €CTh B MPUOOPETCHUH UMH OIBITa OCYIECTBIICHHUS COIIMATBHO 3HAYUMBIX ).

BocnuTsiBaroniuii moTeHaN ypoka pealin3yercs 4yepes noadop BOCIUTHIBAIOIIETO COAEPKaHUs MaTepHralla, B OCHOBE KOTOPOTo JiexaT 0a30Bble
HallMOHAJIbHBIE LIEHHOCTH: IMaTPUOTHU3M, COLHUANIbHAS COMUAAPHOCTb, I'PAXJAHCTBEHHOCTb, CEMbsl, TPYA M TBOPYECTBO, HayKa, TpPaJUIIMOHHbIC
pOCCUICKHE PETUTHH, UCKYCCTBO U JINTEpATypa, IPUPOa, YETOBEUECTBO.

B cpenneli mkone 6a3oBbie EHHOCTH (OPMHUPYIOTCS HAa Pa3HBIX MIKOJIBHBIX mpenMerax. Hawmbosnee sddextuBHOE PopMUpOoBaHUE TaHHBIX
[IEHHOCTEH MPOUCXOTUT MOCPEJCTBOM MPUMEHEHHUS YUUTEIEM Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOTHI: YPOK-TOCTHHAS, YPOK CEMEHHOro YTEHHUS,
ypOK-MacTepckas (pe3ylbTaToM KOTOPOrO CTAHOBUTCS CO3JaHUE CEMEWHOro JpeBa), YPOK-IKCKYPCHs, YPOK-AUCIYT, MY3BIKaJIbHBIM YpOK, ypOK-
KOH(pepeHIIHs, KPYIIIBIH CTOJ, YPOK-TIOTPY>KEHUE B TEMY, HEJeIU-TIOrpy)eHus (Harpumep, «Henenss HHOCTpaHHBIX S3BIKOBY), YPOK-/1e0aThl, YPOKH-
TUCKYCCUU, YPOK-MacTepCKas, YpOK MOTrpy>KEHUE B MOHATHE, YPOK-POJeBas UTpa, YpOK-KOH(EpEeHIs, YPOK-TIEKIIUs, YPOK-TIPAKTUKYM, HEAeINs HAYKH,
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My3€UHBIH YPOK, WHTErpaTUBHBIE 00pa30BaTEIbHBIC IKCIECAUIINKM, OMOTUOTEUHBIH YPOK, MY3E€HHBIH YpOK, TeaTpalibHBIA YpPOK, YPOK-BCTpeya ¢
MIPEACTaBUTEIIIMU  KYJIBTYpbl W HCKYCCTBa, YPOKH-3KCKYpcHH B JleHIpomapk, YpOKH-KOHILIEPTHI, YPOKH-TpodeccCHoHaIbHbIE MPOOBI, YpPOKH-
BOJIOHTEPCKUE aKLIUH, YPOKHU-IUCKYCCUU C IIPEACTABUTENSIMU PAa3HbIX CTPAH.

ba3oBasi IEHHOCTh «CeMbs» (POPMUPYETCS] TPU OOCYKJICHUU TAKUX IMOHSATHH, KaK JIFOOOBb W BEPHOCTh, JOCTATOK, YBAKCHHE K POIUTEISIM,
3a00Ta O CTapIIMX U MJIQIIINX, 3a00Ta O TPOIOJDKEHHUH pojia. BocuTaTenbHBIN MOTEHIIMAI CEMEHHBIX IIEHHOCTEH peaTn3yeTcsl Yepe3 YPOKHU, KOTOphIe
MPOBOJAT POJUTEIH, SIBISIFOIIMECS CIEIUAINCTaMU B Kakoi-mu0o chepe nesTenbHOCTH.

«[laTpnoTn3mM» Kak MEHHOCTh POPMHUPYETCs IPH U3YUECHUHU TEM, CBSI3aHHBIX ¢ Poccueil u ee Hapo1oM, Majoi poOIHHOM.

UYepes o0cyxaeHHE BOIPOCOB JIMYHON W HAIIMOHAJIBHONW CBOOOJBI, TOBEPHS K JIFOJSAM, MHCTUTYTaM TOCYIapCTBa M T'PaKIAHCKOr'0 OOIIECTBa,
MOHATHUS CIIPABEITTMBOCTH, MIJIOCEPIHS, YECTH U JOCTOMHCTBA (POPMHUPYETCs IEHHOCTh «COIMATbHASI COMUIAPHOCTHY.

DopMUPOBAHUE «TPAKITAHCTBEHHOCTHY MPEANOaraeT 3HaHHUS O MPABOBOM TOCYAAapCTBE, IPaKJIaHCKOM OOIIECTBE, 3aKOHE U IPABOIOPSIIKE,
CB00O/IE COBECTH M BEPOUCIIOBEIaHHUS, TOHUMAHHUE TOTO, YTO YEJIOBEK JKUBET B MOJUKYJIBTYPHOM MHUPE.

DopMHUPOBAHUE LEJICYCTPEMIICHHOCTH, HACTOMYMBOCTH M YBAXEHUsSI K TPYAY HPOUCXOIUT 4Yepe3 MO3UTHBHOIO OTHOLICHUS K IMOHSATUAM
«TBOPYECTBO» U «CO3UJAHUEY,

®opMHUpPOBaHKUE HAYYHOH KapTUHBI MUPA, PA3BUTUE CTPEMJICHHUS K UICTUHE, TOHMMAaHHUE [IEHHOCTH 3HAHMIA.

bazoBas IeHHOCTb «TpaJUIIMOHHBIE POCCUNCKHE PEUTUNY (HOPpMHUPYETCS Yyepe3 00CYkKIEHHUE BOMPOCOB, CBI3aHHBIX C MPEICTABICHUSIMH O BEpe,
JIYXOBHOCTH, PEITMTHO3HOM KU3HU YEJIOBEKA, IEHHOCTH PEJMTHO3HOIO MUPOBO33PEHHUS, TOIEPAHTHOCTH.

dopMUpOBaHUE IIEHHOCTH UCKYCCTBO M JIUTEPATypa», Iie OOYYAIOIIHECS 3HAKOMSTCS C MOHITHSAMHU «KPAacoTay, «TapMOHUS», «TyXOBHBIA MUD
YeJIOBEKa», «HPABCTBEHHBIN BHIOOPY, «CMBICIT KU3HUY, «ICTETHUYECKOE Pa3BUTHEN.

dopMupoBaHUE MPEACTABICHUS 00yUYaAIONTNXCsl 00 IBONIOIHMH, POAHON 3eMJIe, 3alI0BETHON TIPUPOJIS, TNIAHETE 3EeMIIS.

[Tonumanue mupa BO BCEM MHUpPE, 3HAKOMCTBO C MHOTrOO00Opa3ueM KYJIbTyp M HApOAOB, PACCMOTPEHHE IMPOrpecca 4YeIoBEYeCTBa, MOTyYeHUE
MIPEACTABIECHUS O MEXXAYHAPOAHOM COTPYAHUUYECTBE.

«KiroueBble /1e1a» — 3TO IIaBHbIE TPAJAMIIMOHHBIE OOIIETMMHAa3u4eckue jena. KoIeKTUBHBIN TMMHA3WYECKUU MPOEKT — TPaTUIIMOHHBIN
€XKETOIHBIA MTPOEKT, OObEIUHSIIONIUN OJHON TeMOH, uaeel Bce coObITHs, nmpoucxosaniue B mkoie. KI'TI exxeromno MeHsieTcsi, Kak MpaBUIO, COCTOUT
13 4 TeMaTUYECKHX YacTeH, pealn3yIIINUXCsS B paMKax yuyeOHBIX yeTBepTei. TpaluliMOHHbIE THMHA3WUYECKHE MPa3JHUKA — €KETOAHO MPOBOJANMBIC
TBOpPUYECKHUE JEJia, CBSI3aHHBIE CO 3HAYMMBIMH I JIETEH W NEeJaroroB 3HaMEHATENbHBIMU JaTamMu. [paJullMOHHBIE TMMHAa3UYECKHE COOBITUS —
€XKETOJTHO MPOBOIMMEIE JIeJIa, HE SBIIAIONIMECS TPa3gHUKaMU, HO OMpeestone arMocdepy TMMHA3UYECKOro COO0IecTBa. 3aliiTa YeCTH IIKOJIbI B
KOHKypCax, COPEBHOBAHMSX, OJTUMITHAaX.

«IIpodopuentanus» CoBMecTHasi ACATEIBLHOCTh IMEAArOrOB M IIKOJBHUKOB IO HAMpPABICHUIO «IPOGOpUEHTAIMS» BKIOUYAET B ce0s
npoeccruoHaapHOE MPOCBEIICHUE MKOIFHUKOB. 3a7jaqa COBMECTHOM NIEATEILHOCTH Telarora 1 peOeHKa — MOArOTOBUTh MIKOJIBHUKA K OCO3HAHHOMY
BBIOOpPY cBoel Oyaymieli mpodeccrmonanbHOl nestenbHOCTH. Co3maBas NpOoQOPHUEHTAIMOHHO 3HAYMMBIE NPOOJIEMHBIE CHUTYaIldH, IIeaaror
aKTyalu3upyeT mpodeccHoHaTbHOEe CaMOOIIpeieTICHUE 00YJarONINXCsl, TO3UTUBHBINA B3I HA TPYA B MOCTUHAYCTPUATHLHOM MHUPE, OXBATHIBAIOIIUI
HE TOJBKO MPOQECCHOHATBHYIO, HO U BHETIPOPECCUOHATBHYIO COCTABIISIONINE TAKOU EATEIHLHOCTH.

Briopannsie u3 momyns «lllkompHbId ypok», «KiroueBwie aena», «lIpodopueHTtanus» menu u 3amadd OTHOCATCS K paszjaenaMm pabodeit
POrpaMMBbI 110 OHMOJIOTHH.
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10 xkaace

Koa-Bo
J1a00paTOPHBIX Kou-Bo
Conepxanue Koua-Bo yacos
NMPAKTHYECKUX | KOHTPOJIbHbIX
pabot
buonorus — Hayka 0 )KHU3HH 1
buosiornyeckue cCucTeMsl, MPOLECCHl U UX U3YUYEHHE 3 1
LluTonorus — HayKa o KJIETKe 3 1
XHUMHYeCcKast OpraHu3aIus KICTKH 8 2 1
Crpoenue 1 GYHKIUHN KISTKH 7 3 1
OOMEH BeIIEeCTB U PEBPAIlCHUE SHEPTHH B KIIETKE 11 3 1
JKn3HeHHBIN UK KIETKH 5 2 1
Crpoenne v QyHKIIMH OpraHU3MOB 16 1 1
Pa3mHOXXEHNE U pa3BUTHE OPraHU3MOB 8 2 1
I'eHeTnka — Hayka O HACJIEJCTBEHHOCTH U H3MEHYHUBOCTH 2
3aKOHOMEpPHOCTH HACIEICTBEHHOCTH 12 1 1
3aKOHOMEPHOCTH N3MEHYUBOCTH 7 1 1
I'eneruka denoBeka 5 1 1
Cenekuus OpraHu3MoB 6 1 1
buorexnonorus 7 1 1
O06o0menmne 1
Hmozo 102 18 12
11 knacc
Conep:xanue Kou-Bo yacosn Koua-Bo Koua-Bo
JIaGOPATOPHBIX | KOHTPOJBHBIX
NMPAKTHYECKUX
padoTt
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IBOJIIOLIMOHHOE YYeHHe 59 2 >
Bo3HUKHOBEHHE U Pa3BUTHE YBOJIIOIUOHHON OMOJIOTHH 9 1
MexaHU3MBI DBOIIOIAN 19 1 2
Bo3ankHOBEeHNE U pa3BUTHE KU3HU Ha 3eMIie 19 1 1
BO3HHKHOBEHHE M Pa3BUTHE YEIIOBEKA — AHTPOIOTEHE3 12 1
OpraHu3Mbl B 3K0JOTHYECKHX CHCTEMAaxX 38 6 5
OpraHu3msl U cpefia OOUTaHMSI 14 1 2
Coob1iecTBa H 9KOCUCTEMBI 12 3 1
buocdepa 6 2 1
Buonornyeckie OCHOBBI OXpaHbl TPUPOIBI 6 1
IloBTOpEHME 5

Hmozo 102 8 10

Conep:xanue y4e0OHOro nmpeamera

BuoJiorust — Hayka 0 )KM3HH
Hcropusi Bo3HMKHOBEHUs Ouosiornu kak Hayku. Harypduimocodpus m Omonmorusi. OOmas OMONOTHS — WHTETPUPOBAHHBINA pasziel OMOJOTHH.
3anaun pasaena. CBsi3b OMOIOTUY ¢ APYTMMHU €CTECTBEHHBIMU HaykaMmu. IlepcniekTuBbl pa3Butus Ouonoruu B XXI B.

Buosnornuyeckue cucreMsl, npoueccbl M MX U3yUeHHe

Kuznp kak Ouonmormyeckas cucTema JABIKeHUs Matepud. OCHOBHBIE KPHUTEPUU IKHBOIO: €JWHCTBO XHMHUYECKOTO COCTaBa,
BBICOKOYIIOPSI/IOUEHHOE CTPOEHUE, OOMEH BEIIEeCTB U MPEBpAllEHHE HHEPrHH, pa3ApaXKHMMOCTb, CAaMOBOCIIPOU3BEACHHE, HACIIEICTBEHHOCTD,
M3MEHYMBOCTb, POCT U Pa3BUTHE, CAMOPET YIS, TUCKPETHOCTb, ABHKEHUE, aBomonus. [Tonstue o cucreme. buonorudeckue cucremsl. [IpuHIUIIBL
OpraHM3aIi OMOJOTHYECKUX CHUCTEM. YPOBHH OpraHH3aliu OMOCHCTEM: MOIEKYISIPHO-TEHETHYECKH, OPraHOUAHO-KIETOYHBIA, OPTaHU3MEHHBIN,
MOMYJIAIIMOHHO-BUIOBOM, OMOTCOIEHOTHYSCKUN  (IKOCHCTEMHBIN), OmochepHblii. MeToasl OUONOTMYECKHX HCCIICJOBAaHUN: HaOIIOICHUE,
9KCIIEPUMEHT, CpaBHEHUE, 00001IeHNe, KiaccuuKaius, abcTparupoBaHue, MOJCINPOBAHUE.

uToJI0rNsI — HAYKA 0 KJIETKe

Ucrtopust otkpeiTus kietku. Padotsl P. I'yka u A. JleBenryka. Knerounas teopust [1IBanna — [lneiinena — Bupxosa. Ee 3HaueHue miist pa3BUTHS
ouonorun. CoBpeMeHHBbIE TONTOKEHHS KJIETOYHON Teoprur. MeTo bl H3y4eHUs KIIETKU: MUKPOCKOMUS, (PU3UKO-XUMUYECKHI METO], KyIbTHBUPOBAHHE
KJICTOK, (hpaKkIIMOHUPOBaHUE, MeTO]T pekoMOnHaHTHBIX JJHK.

Jlabopamopnasa paboma

Ceemoegoti MUKPOCKON U MEeXHUKA MUKPOCKONUPOBAHUS
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XuMHYecKasi OpraHu3alus KIeTKH

XUMUYECKHI CcOCTaB KJIETKU. Makpo- W MHKPO- W YIAbTPaMHUKpOdJIeMeHTh.. Boma, ee cTpoeHme, CBOICTBa, Ouonorumueckue (QyHKIUU.
MuHepalbHbIC BENIECTBA KJIICTKH, UX OMOJIOrHYecKasi poiib. bydepHbIe CHCTEMBI.

Jlunuael, ux coctaB M cTpoeHue. I'mapodribHO-THAPOGOOHBIE cBolicTBa. Kimaccudukanms, Ononorndeckoe 3HadeHue, (HYHKIUU JTUIUIOB B
OpraHu3Mme.

YrieBosbl, HX cTpoeHUE U Kiaccudukaus. MoHocaxapuasl: pubo3a, 1e30Kkcupru0o03a, rroko3a. Jlucaxapuasl: caxaposa, Jakrosa. [lonucaxapu-
IIbl: KpaxmaJl, IIIMKOTeH, eJUTI0103a, XUTUH. DYHKIIUU YIIIeBOJIOB.

Ctpoenue OenkoB. AMHHOKHCIOTHI, OCOOEHHOCTH HMX CTPOEHUs, MenTuaHas cBs3b. CTpoeHue OENKOB: MEepBUYHAS, BTOPUYHAS, TPETHYHAS,
YeTBepTUYHAsT CTPYKTYphl. CBOHCTBa OCIIKOB: TePMOJIAOMIBLHOCTH, PACTBOPUMOCTh B BOJIE, OOpaTMMas M HeoOpaTuMas JeHATypalusi, IIBETHBIC
peakuu Ha O6enku. Knaccudukanms 6e1KoB, TpoCThIe U CIOXKHBIE 0eaku. DYHKIIUKA OSITKOB B KIIETKE.

CocraB nyknenHoBbIX kucioT: Hykineotuasl. PHK u JIHK, ocobennoct u coctaBa u crpoeHus. KomruieMeHTapHbIE OCHOBaHUS, BOJOPOIHBIC
ces3u. @yukiuu JIHK u PHK B kietke. AT®, ee cTpoeHue u cBoMCTBA.

Jlabopamopnwie pabomul

Ceoticmea benkos

Kauecmeennvie peaxyuu na 6enxu, y2neeo0bl, TUNUObL

CtpoeHue M PyHKIUH KIETKH

IIpokapuoTbl ¥ SykapuoThl. CTpOeHHE JYKapUOTHYECKOW KIETKH: HapyKHas KJIeTOYyHas MeMOpaHa, LMTOIIa3Ma W €€ OpraHOWAbI, SIpO.
OcoOeHHOCTH CTPOEHUS TIa3MAaTUYECKOM MeMOpaHbl — KUAKOCTHO-MO3an4Hasi CTpykrypa. CoiicTBa U pyHKIMHM MeMOpaHbl. [locTyrieHue BeniecTs
yepe3 KJIeTouHyIo MeMOpany. Kierounas o6onouxa.

HuToruiasma, ee coctaB U cBoiicTBa. OpraHon bl KIIeTKH. MUTOXOHIPUH, IIIACTUIBI, SHOIIA3MAaTHUECKask CETh, PUOOCOMBI, JIN30COMBI, ammapaT
["onbiku, opraneisl ABMXKEHUS. LlUTOCKENeT, KIETOUHbIM IIEHTp M KiIeTOuHble BKIOYeHHs. CTpoeHue u pyHKUMHU siipa KIETKH. XPOMOCOMBI, HX
CTpOEHHE W XMMHYECKUI COCTaB.

Oco0eHHOCTH KJIETOK MPOKapuoT. JlpixarenbHbie U (HOTOCHHTETHUECKHE MeMOpaHbl. Hykiieouns.

Jlabopamopnuie padbomul

Jsudicenue yumonnasmol 8 pacmumenbHblX K1emKax

IInasmonus u 0ennasmonus 8 pacmumenbHbiX K1emKax

CmpoeHue K1emok paziuiHblx OpeaHu3mMos

O0OMeH BelecTB U NPeBpalleHNe JHEPIHH B KJIETKe

[TonsiTrie 06 oOMeHe BemecTB. ACCUMUIISIINS U TUCCUMIIISILIMS — JIBE CTOPOHBI OJIHOTO nporiecca. [IpeBpaienue suepruu u poinb ATO B KieTke.
depMeHTaTUBHBIN XapakTep oOMeHa BemecTB. CBoiicTBa (PEepMEHTOB, MEXaHU3M HX JCHCTBUSA.

[lepBuunblii cuHTe3 oprannyeckux BemiecTB. dasbl porocuHTE3a: CBETOBas M TeMHOBas. Peakiuu cBeToBOM (as3bl: POTOIM3 BOIbI, BbIICICHUE
kucinopona, cuare3 AT®, coenmHeHHE TMEPEHOCUYHKAa C BOAOPOJAOM. Peakimu TeMHOBOW (pas3pl: IMKIMYECKHE peakiuu, (GpocopuinpoBaHue U
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BOCCTAHOBJICHHE MPOMEXKYTOUYHBIX COCTMHEHUM, CUHTE3 TIII0KO3bl. BimsiHue Ha CKOpOCTh HOTOCHHTE3a pa3andHbl (HakTOpoB. 3HaueHUEe (HOTOCUTE3A.
XeMOCHHTE3.

Otanbl dHepreTudeckoro oOMeHa. [loAroToBUTENbHBIM dTam — peakmuu TUAPONU3a, (EPMEHTHI, KaTAIM3HPYIOIIUE JTH PEaKIUU.
beckucnoponnoe okucienne. OCOOEHHOCTH pPACHICIUICHUS TJIOKO3BI B MPOIECCE TIMKOIN3a 10 NMUPOBUHOTpagHou KucioTel. Cunres ATO.
CnupToBOe U MOJIOYHOKHCITIOe OposkeHue. Kucimopomublil atan — apixanue. MecTo mpoTekanusi KUCIopoaHoro stana. O0pa3oBaHue yrJIEKHCIIOro ra3a
B pe3ynbTare peakiuil B 1ukie Kpedca. Cuares AT® na memOpaHax MUTOXOHIpHH. DPHEKTUBHOCTh PA3TUYHBIX TUIIOB SHEPTETUYECKOT0 OOMEHA.

I'enst u JJHK. I'enetnueckuit koa. OCHOBHBIE CBOMCTBA Ko/1a. OCOOEHHOCTH peakiMii MaTpuYHOro cuHTte3a. [[pUHIUI KOMIUIEMEHTapHOCTH.
Cunte3 PHK. Dtansr Tpanckpunimu. OCHOBHBIC YCIIOBUS IPOTEKaHUs peakiuii ouocunrte3a 6enka. Crtpoenne TPHK u komupoBaHue aMHUHOKHUCIIOT.
Oranbl OuocuHTe3a O6enka. [Tonmucomel. 3HaueHne OnocuHTE3a Oernka.

Jlabopamopuovie padbomut

DepmenmamugHoe pacujenieHue nepokcuod 6000po0d 8 KiemKax

Kamanumuueckas akmuenocms amunazol

Oxempaxyus u pazoenenue nueMeHmos 3e1eH020 JUCma

Kn3HeHHBIN UK KJIeTKH

[Tonsitue o kerounom nukie. Marepdasa, ee ocooennoctu. IIporeccel, nporekaromue B uHTepdase. [lpecuHTeTHUecKnii, CHHTETUYECKUH,
nocrcuHTeTnYeckuil nepuoasl. Permkanus JJHK — npouecc, npeamectByromumil AesneHunto kietkn. OCHOBHbIE mpuHIUNBI perinkanuu JJHK.
Crpoenne xpomocoM. CecTpUHCKUE XpOMATUIbl M TOMOJIOTMUHBIE XpoMOcoMbl. Kapuotun — xpoMocoMHbIi HaOop kieTok. JleaeHue KiIeTku —

3aBepIICHHE ee KU3HEHHOT 0 IMKIa. MuTO3 — HenpsMoe JeneHune kiaetku. Kapuokunes u uutoknne3. @aspl Mutoza. OcoOEHHOCTH Kaxa0i (asbl.
Yucno xpomocom n JIHK Ha kaxxo¥ ctaauu. bHOIOrHYecKnidi CMBICII MATO3A.
Jlabopamopuvie padomoi
Xpomocomvbl Kemok Kopeuikos KOHcKux 60606
Mumos 6 knemkax Kopewka 1yKka

Crpoenne u pyHKIHHN OPraHU3MOB

Opranusm — 1enocTHas Ouonorudeckas cucrema. OJHOKIETOYHbIE M MHOTOKJIETOYHbIE OpraHu3Mbl. OcOOEHHOCTH UX CTPOCHUSI U
xKu3HenesTenbHocTH. JAnddepenunanus kieTok, oopa3oBaHue TKaHeH. TkaHU pacTUTEIbHBIX U )KUBOTHBIX OPTaHU3MOB.

Omnopuble cuctembl pacteHuid. HapyXHbIil 1 BHYTpeHHUI CKeleThl 0€CII03BOHOYHBIX KUBOTHBIX. BHYTpEHHU I CKeleT NO3BOHOYHBIX KUBOTHBIX.
Ctpoenue koct. Tumsl coemuHEHUS KOCTEH: HEMOABUKHBIE, MOJYIIOABUKHbBIE, TOJIBUXKHBIE (cycTaBbl). CkeneT yenoBeka. JIBuxenue. /[BurarensHbie
OpPraHEeJUIbl y ONHOKJIETOYHBIX OPraHW3MOB. TpomusMel M HaCTMM y pacTeHMW. MbleuHsle cucteMbl. KokHO-MycKynpHBIM MemoK. CkeneTHas
MYCKyJlaTypa 4yenoBeka. JIBuratenbHble HeHTpbl. PaboTa MpIIII: TuHaAMUYecKas U cTaTHueckasi. MpllliedHOe yTOMIICHHE.

[Muranue. OOMEH BEIIECTB U YHEPTUH — OCHOBHOE CBOMCTBO OpPraHM3MOB. THIBI 0OMeHa BemiecTB: aBTOTPo(dsl U reTepoTpodsl. OcobeHHOCTH
nutanus y pacreHuid. dorocuntes. Ilornomenne Boasl U MuHepanbHbIX BemecTB. Kopenb. Jluct. IlumeBapenue: BHYTPUKIETOYHOE, ITOJIOCTHOE

(BHEKJIETOUHOE), TpUCTEeHOUYHOE. [InieBapuTenbHble BaKyolIu OAHOKIETOYHbIX. Kumeunas nonocts. [IumesaputensHas Tpyoka. [TumeBapurenbHbIi
TPakT 4esioBeKa. [IumeBapuTenbHbIe XKeNle3sl.
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Hpixanue. AHadpoObl, adpoosl. uddys3usa. Koxknoe npixanue. [{pixarenpHas moBepxHocTh. JKaOpbl. Tpaxeu. Jlerkue. Bo3gymiHaeie memnku.
CtpoeHue JIerkux yesnoBeka. AnbBeosbl. JlpIXaTeIbHble IBUKECHUS: BAOX, BbIIOX. JIbIXaTenbHbIi HeHTp. JKu3HeHHas eMKOCTh JIETKUX.

TpancnopTHbIE CHUCTEMBI OpPraHu3MoB. TpaHcmopT y pacteHuil. Cocyabl W CHUTOBHIAHBIE TpyOkH. TpaHCHOPTHBIE CHUCTEMBI >KUBOTHBIX.
KpoBeHocHble cucreMbl: 3aMkHyTass M He3aMkHyTas. CTpoeHue cepiua uenoBeka. KpOBEHOCHBIE COCYABI: apTEpUU, BEHBI, KaIUJUISPHI.
KpoBooOpamenue. Kpyru kpoBooOpamenus. Cepaeunslii nuki. Jiumdoodpamenue. Jiumparnueckue cocynpl. Jlumparnueckne y3iasl. BHyTpeHHs S
cpena opranuszma. Kposb. [1nazma. @opMeHHbIE 37IEMEHTBI KPOBH: SPUTPOLMTHI, TEHKOIUTHI, TpoMOOIHTHL. JIumda.

Brinenenne. I'yrranus y pacrenuid. Jlucroman. CokpaTuTenbHbIE BaKyoJlIH Yy OJHOKJIETOYHBIX. Pa3sHOOOpa3uTe BBIACTUTEIBHBIX CHUCTEM Y
JKUBOTHBIX: W3BWJIMCTHIE KaHAJbI[bl, 3BE€3/14YaThle KIJIETKU, BBIICIUTEIbHbIE TPYOOUKH, MAJbIUTHEBBI COCYAbI, MOYKU. CTpOEHHE BBIICIUTEIBHON
CUCTEMBI YeJIOBEKa: MOYKH, MOYETOYHHKH, MOUeBOil my3siph. Hedpon. OOpa3oBaHre MouM: MEPBUYHON, BTOPUYHOW. 3HAUCHUE BBIACICHUS TS
OpraHusma.

3ammTa opranusMma. Kamncymsl v sagocnopsl. [{uctel npocteiimux. Kyrtukymna. Cpeactsa macCMBHOM 3allUThI Y paCTEHUM U )KMBOTHBIX. CpeacTBa
XUMHUYECKOH 3alUThl Y PACTEHUH U )KMBOTHBIX. KOXKHBIE MOKPOBBI YeJIOBEKA: SMUACPMHUC, 1epMa. IMMyHUTET: KII€TOUHbIN, T'yMOpalibHbI. IMMyHHas
CHUCTEMA YEJIOBEKA.

Perynstopusie cucrembl opranu3ma. [Tonarue o pazapaxxumoctu. PazapakxuMoCcTh y OIHOKJIIETOUYHBIX OPraHu3MOB. Takcuchl. PaznpaxuMocTts y
pacTeHuil — TpOnmu3Mbl U HacTuu. PocToBble BemiecTBa. HepBHasi cucTema *KHBOTHBIX — CeTYaTasi, CTBOJIOBas, y3NoBas, TpyOuaras. PednexropHas
perymsmus. Pednexc. Pednexropnas myra. CTpoeHue roJOBHOrO M CIHMHHOTO MO3Ta. BereraTwBHas HEpBHAs cUCTeMa. | yMopaibHas perynsius.
['opmonbl. DHIIOKpUHHAS cucTeMa. [ mmoranaMmo-runodu3apHas CucTema.

Jlabopamopnwvie pabomot

Opeanbl yeemrkoso2o pacmenus

Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

[TonoBoe u Gecnonoe pazMHokeHHEe. OCOOEHHOCTH U BUIBI OECIONIOr0 Pa3MHOKEHHS: TIPOCTOE JICTICHUE, TOYKOBAHUE, PA3MHOKEHUE CIIOPAMH,
BEreTaTUBHOE pa3MHOXeHUue, (parMeHTanusi, kioHupoBaHue. OcoOOEHHOCTH IMOJIOBOIO pa3MHOXKEHHUsA. Meio3 — penykiuoHHoe aeineHue. Craauu
Mmeiioza. OcobeHHocTH mepBoro aeneHus meno3a. Kpoccunrosep. IloBenenue xpomocom mpu meirioze. Meilo3 B KH3HEHHOM LHKIE OPraHHU3MOB.
buonornuyeckuii cMbIC Me03a.

Pa3smuoxeHue u pa3Butue KUBOTHBIX. OOpa3oBaHuE MOJOBBIX KJIETOK y KUBOTHBIX. CriepMaToreHe3 u oBorene3. CTpoeHUe MOIOBBIX KIIETOK.
OmnonotBopenne. Ero Ouomorndeckuii cmuici. [lapreHorene3. DmOpuoHanbHbIi nepuoa. Ctamuu pa3BuTHs 3apojsimia. OOpa3oBaHUE TKaHEH U
opranoB. OCOOEHHOCTH OCTIMOPHUOHATBHOIO Pa3BUTHS JKUBOTHBIX. Pa3Butue ¢ Metamopdo3om u 6e3 metamopdo3za. CrapeHue u cMepTh OpraHu3Ma.

Pa3smHoxeHue u pa3BuTHe pacTeHMil. Melo3 B KU3HEHHOM LMKIE pacTeHuid. OcoOeHHOCTH cropooOpa3oBaHus. PasMHOXKEeHHE W pa3BUTHE
CHOPOBBIX pacTeHuil. JKu3HeHHbIe IUKIBI BOAOPOCIEH, MXOB, MalOpOTHUKOB. PazMHOKeHHE U pa3BUTHE CEMEHHBIX pacTeHHil. JKU3HEHHBIA UK
TOJIOCEMEHHBIX U MOKPBITOCEMEHHBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE MBUILIIEBOrO 3€PHA U 3apOJBIIIEBOro Melika. /[BoifHOe OIIo0TBOpEeHUE Y
IIBETKOBBIX pacTeHui. OOpa3zoBaHMe U Pa3BUTHE CEMEHHU.

Hexnerounsie dhopmer xu3au. Bupycel. OcCOOEHHOCTH CTPOCHHS M JKU3HEACATEIBHOCTH BUpycoB. bakrepuodarn. Bupyc BUY. KusneHHbrit
kL. [lytu 3apaxenus u npodmnakruka CITHa.

Jlabopamopusie pabomot

CmpoeHue 3penvlx nojiosslx KNemoK MIeKONUMaroujux
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CmpoeHue OpcaHO8 pA3MHONCEHUS 6bICIUUX pacmeﬁud

I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH

HaCJ'IeI[CTBCHHOCTB N U3MCHYUBOCTH KaK OCHOBHBIC KPHUTCPUH KHUBOI'O. I/ICTOpI/ISI Pa3BUTHA TCHCTUKU. T. MGH)IGJ'II) n €ro MEeTog FI/I6pI/II[I/I3aHI/II/I.
Pa6ots K. Koppenca, 3. Uepmaka, I'. Jle ®pusza, T. Moprana, H.I1. BaBunoa. OCHOBHBIE T€HETHYECKHE TTOHATHS: TEHOTHI, (PEHOTUIT, TOMOJIOTUUHBIE
XPOMOCOMBI, aJJIEJIbHbIE TE€Hbl, ANbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIA MPU3HAKH, TOMO3UIOTa, T€TEPO3Ur0oTa, YUCTasl JTUHUSA,
rudpuabl. OCHOBHBIE METO/IbI T€HETUKHU : THOPHI0JIOTMUECKUN, IIUTOIOIMUECKUM, MOJIEKYJIIPHO-TEHETHUECKU .

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHoru0bpuiHoe CKpelMBaHue — CKpeLMBaHNe M0 OAHOM Nape NMpu3HakoB. L{uTomornyeckue OCHOBBI 3aKOHOB HAcIeACTBEHHOCTH . Mennens.
3aKkoH eauHOOOpa3us MepBoro mnokoneHus. [IpaBuio qoMUHUpPOBaHMS. 3aKOH pacIICTUICHHUs] TPU3HAKOB. [IpoMeXyTOUHBIA XapaKTep HacleIOBaHUS
NpU3HAKOB. PaciierieHne NPU3HAKOB MPU HEMOJIHOM JIOMUHHUPOBAaHUHU. AHANM3UpYIOIIee CKpeniuBaHue. lcronb3oBaHUE aHaTU3HPYIOLIETO
CKpEILMBAHUS AJISl ONpEJeNIeHns TeHoTUna ocoou. CKpenuBaHUe MO JABYM MapaM MPU3HAKOB — JAUTMOPUIHOE CKpelIMBaHUE. 3aKOH HE3aBUCUMOIO
HaclieJoBaHus Mpu3HaKoB. LluTonornueckue oCHOBBI 3aKOHA. 3aKOoHbBI T. Moprana o ClierIeHHOM HacjaeJ0BaHUM NMpu3HakoB. Hapyiienue cuernieHus
T€HOB B pe3yibTaTe KpPOCCHUHIOBepa. Mcronb30BaHHE KPOCCHHIOBEpa AJI COCTaBIEHUS TEHETUYECKHX KapT XpoMocoM. OCHOBHBIE MOJIOXKEHUS
XPOMOCOMHON TEOPUH HACIIEACTBEHHOCTH.

AyYTOCOMBI U TOJIOBBIE XPOMOCOMBI. XPOMOCOMHOE ONpeAesieHrue moJia. 'oMoraMeTHblid U TeTeporaMeTHbld 1os. ['eHeTnyeckass CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBaHnue npru3HakoB, CIEIMIIEHHBIX € TIOJIOM.

B3aumopeiicTBue annenbHbIX T'€HOB. MHOXKECTBEHHOE JelicTBue TreHoB. [lneiiorponus. BzanmopelicTBue HeauleNbHBIX I'€HOB (IIOIMMEpUS,
AIUCTAa3, KOMIUIUMEHTAPHOCTh). JIeTaibHbIE TeHHBI.

Jlabopamopnas paboma

Ipozogpuna — kax 06vekm eenemuuecKux uccie0o8aHull

3aKOHOMEPHOCTH U3MEHYHMBOCTH

KonnyecTBeHHbIE U KaueCTBEHHBIE NPU3HAKU. XapaKTep U3MEHUYMBOCTU KOJIMYECTBEHHBIX IIPU3HAKOB. BapualMOHHBINA PsA U BapUalMOHHAs
kpuBas. Hopma peaknuu. Bunel m3amenunBoctu. HenacnenctBeHHass WM3MEHYMBOCTh. XapaKTepHCTHKa MOIU(MUKALMOHHOW WM3MEHUYHMBOCTH.
Hacnencrsennast namMenunBocTs. KomOuHaTHBHAs M3MeHUUBOCTh. MyTtanuu. Knaccudukamus Mmyranuii: mpsiMble 1 oOpaTHbIE MYyTallUM, BpEIHbIC U
IIOJIE3HBIC, SJACPHbIE M LMTOILIA3MATHYECKHUE, IIOJOBBIE M COMATHYECKHE. ['€HOMHBIC, I'€HHBIE M XPOMOCOMHBbIE Myrauuu. llomummonnus wu
aneymiouaus. Yacrora u npuunHa mytanuii. 3akon H. V. BaBumoBa o ToMOI0OTHYECKUX psiiax B HACIEICTBEHHON N3MEHUUBOCTH.

Jlabopamopnas paboma

Bapuayuonnwiii pao u eapuayuonnasn kpusas

T'eneTHKa 4YesiOBeKa
XpOMOCOMHBIH HabOp yesioBeka. JJoMUHAHTHBIE U pellecCCUBHBIEC TPU3HAKH YEJIOBEKa, XapaKTep UX HaciaeloBaHUusA. MeTo/bl H3y4eHUs TeHETUKU
YeJIOBEKA. FeHeaJIOFI/I‘ICCKHfI, 6J'H/I3H€HOBI)II\/JI, HHTOFGHGTI/I‘IGCKHﬁ, HOHy_]’IfIHI/IOHHO-CTaTI/ICTI/ILIeCKI/H\/JI. COCTaBJ'IeHI/Ie pOI[OCJ'IOBHI)IX — HepBBIfI METO
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M3y4eHUs] TEHETUKH 4YelioBeka. MyTaluy 4yejoBeKa M HACJIeICTBEHHBbIC 3a00JeBaHUs. 3HAYCHUE METUIIMHCKOW TEHETUKHU JUIsl TPENOTBpAIICHUS U
JICYCHHS TCHETHUECKHUX 3a00JIeBaHni YeoBeka. Paguanmonnsiii poH U TeHeTHYeCKue 3a00JIeBaHKs B COBPEMEHHOM MHpE.

Jlabopamopnas paboma

Pooocnosnas moeit cemovu

Cenexnusi Opranu3mMoB

Cenexknus Kak Hayka, ee IpeaMeT U 3aaauu. Mcropus u 3tambl pa3BuTHs cenekuuu. [lopona, copT, mTaMM — HCKYCCTBEHHBIE MONYJISLUU C
KOMIUIEKCOM XO3SIICTBEHHO LEHHBIX Mpu3HakoB. Yuenue H. M. BaBuioBa o 1eHTpax MpPOUCXOXKICHUS U MHOTOOOpa3HM KyJIbTYpHBIX PacTEHUH.
LeHTpbl MPOMCXOXKIECHUST TOMAITHUX >KUBOTHBIX. JlomecTukanus. Meronsl cenekunoHHoW paboTel. MckycctBeHHBIH 0TOOp. [lorck u momyueHue
MyTaluuid. 3Hau€HUE 3aKOHA T'OMOJIOTMYECKUX PSAJOB HACIIEACTBEHHON W3MEHUYMBOCTH Ul CEJNEKUMOHHOM mNpakTHKu. [lomummonnus. JlocTHKeHUs
CEJIEKIIMM pacTeHUW M KUBOTHBIX. ['mOpuansanus. banm3kopoAcTBeHHOE cKpeuBaHue — MHOpuIMHT. OTaaneHHas TuOpuan3anus — ayrOpHIMHT B
CEJIEKIIMM PACTeHUU M JKUBOTHBIX. ['erepozuc. MexBumoBas THOpUAM3AINS, €€ HCIOJIb30BAHUE B CEJICKIMU PACTCHHA W KUBOTHBIX. [IpHUMHBI
OecIuIoMst MEXBUIOBBIX THOPUIOB U cr1oco0bI ero mpeogonenus. Padotsr I'. JI. Kapneuenko, .B. Muuypuna.

Jlabopamopnasa paboma

Copma pacmenuii u nOpoObl HCUBOMHBIX

BuorexnoJsiorus

buorexnonorus kak Hayka. Vctopus pa3BUTHS, BO3HHMKHOBEHHE XJI€OONEUEHHUs, BUHOJENUS, MPOU3BOJACTBA KHCIOMOJIOUHBIX HPOAYKTOB.
3Ha4yeHUe JTOCTHIKEHUN MOJIEKYJISpHON OMONOTHH, T€HETUKU, MUKPOOHOIOrUH, OMOOPTraHWYECKOH XMMHUHU B Pa3BUTHH OMOTexHONOruu. OCHOBHBIE
oTpaciii OMOTEXHOJIOTMH: MUKpOOHOIorudeckas TexHoaorus. Kinerounsle 1 TKaHEBbIE KYJIbTYpPbl Kak MPOIYLIEHTbI OMOJIOrMYECKU aKTUBHBIX BEILECTB,
JIEKapCTBEHHBIX IPENapaToB, MOHOKJIOHAIbHBIX aHTUTeN. CIusHME MPOTOIUIACTOB M coMaThdeckas TMOpuau3alMs KJIETOK BBICIIUX DPACTEHUH.
MuxpokiIoHaIbpHOE pa3MHOXKeHUE pacteHuil. Comarnyeckas rudpuausanus. Meron TpaHcianTauuu siiep. KinonupoBaHnue sKMBOTHBIX. XPOMOCOMHA S
U TEHHas WH)KEHEpHsl; UX CBsI3b C (DyHAAMEHTaJIbHBIMU U TNPUKIAJAHBIMU OUOJIOTMYECKMMHU HAayKaMM, TEXHUKOH, TexHonoruei. Mcmomp3oBaHue
METO/10B '€HHON MHXEHEPHUM IJIs IPOU3BOJCTBA TOPMOHOB, (PEPMEHTOB, MMMYHOMOIYIATOPOB. Pectpukrassl. [1nasmuael. Meron pekoMOMHAHTHBIX
ia3Mu/l. TpaHcreHHble (TeHeTHYeCKH MOAU(DUIIMPOBAaHHBIE) OPraHU3MBL. J{OCTHKEHHS U IEPCIIEKTUBEI Pa3BUTHS TCHHON MHKCHEPHH.

Bo3HuKHOBeHHE U Pa3BUTHE IBOJTIOLMOHHOH OMOJI0OTHH

Bo3HukHOBEHHE M pa3BUTHE HBOIIONHMOHHBIX Haei. Pa3Butue onucarenbHOi 3005morun U 6otanuku. Tpynel K. JIlunHes mo cucremaruke, ero
yaenue o Buje. CynmHoCTh METaQU3NIECKOr0 MUPOBO33PECHHUS.

Opomonronnbie uaen JK. b. Jlamapka, K. @. Pynwe, KroBbe. [lepBrie pycckue 3BOTIONMOHHUCTHI. YCHEXH OMOJIOTHYECKOM HAyKH B TEPBOM
nosnoBuHe XIX B. (pa3paboTka KIETOYHOH TEOPHH, 3apOXKICHHE NAJIEOHTOIOT MU, SIMOPUOJIOTHH, CPAaBHUTENbHON Mopdonoruu, Ouoreorpadun).

[Ipennoceuikn Bo3HukHOBeHUs yueHus Y. Jlapsuna. XXusne Y. [lapBuHa u ero tpynael. Yuenue Y. /[apBuHA 0 IBMKYIIMX CHIIAX 3BOJIIOLUHA
(HacencTBEHHAss M3MEHUMBOCTh, 0Opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOp). boprba 3a cymecTBoBanue u ee GopMbl. 3HaUeHHE OOPHOBI 3a
CYLIECTBOBAHME U1l SBOJIIOLIMH.

EctecTBeHHBII OTOOD - TJIaBHBIH (akTOp IBOIIOIUU. BUabI ecTecTBEHHOTr0 0TOOPA, €ro TBOpUYECKas poib.
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MexaHu3MBblI 3BOJIIOLHHU

I'enernka u teopus sBomonuu. CTaHOBICHUE W DPA3BUTUE CUHTETHMYECKOHM TEOPUM 3BOIIOLMU. METOoAbl MCCIENOBaHUS MHUKPOIBOJIIOLMH.
IIpumenenue mamemamuyecko2o mooeauposanus u IBM onsa uzyuenus 3601104yUOHHO20 npoyecca.

[onmynsnus — sneMeHTapHas e€IUHMIA 3BOMIOUMU. ['eHOQOHA MOMmyasluM, TeHeTHYecKas CTPYKTypa HOMYJISAIUM, KOHLEHTpAlus I'€HOB U
reHoTUIoB. VaeanbHas mOMy U 1 3aKOHOMEPHOCTH HaclleIoBaHUs B Heil; 3akoH Xapau - BaitnOepra. PeanbHble monysiuu B CUCTEME BUJA.

MyTtanuu — 3JIEMEHTapHBIM 3BOJMIOLMOHHBIA Marepuai. PacnpocTpaHeHue MyTalui B IONYJIALUAX, HACBIIICHHOCTh MPUPOAHBIX MOMYIISALUN
MyTalusIMUA. Mobunuzayuonnslii peseps Hacie0CmeeHHol USMEHYUBOCMU. 3a8UCUMOCMb HAKONLEHUs HACIeOCMBEHHOU USMEHUUBOCU 8 NONYIAYUU
om ee pazmepa u cmeneru 000cobiennocmuy. KomounamusHas usmeHuu80Cms 6 NONYIAYUAX.

DnemeHTapHbIE (HPaKTOPBI SBOOLMHU: MYTAI[MOHHBIN MTPOIIECC, MOMYJIALMOHHBIE BOIHBI, Ipel( TeHOB, N30SI, TEHHBINA MOTOK WJIA MUTPAITHSL.
EctectBenHsbIi 0T00p — Hampasisromuil ¢pakrop sBostonuu. opmel ecrectBeHHOro oTO0pa. [lomoBoit oT6op.

[IpucnocoOneHHOCT OPraHU3MOB M €€ OTHOCHTENbHBIN XapakTep. Bo3HUKHOBEHUE NMPHUCTIOCOOICHUH Yy OpraHu3MOB. AJanTaius — pe3yJibTaT
€CTEeCTBEHHOI0 0TOOpa

[Tonsitue Bupma. Kputepum Buma. Ilytm BumooOpazoBanus. BumooOpazoBanue aiomarpuyeckoe (reorpa@uveckoe) W CHMIIATPUICCKOE
(skonoruyeckoe). BunoobpazoBaHue Kak 3aBepIllieHUe MUKPOIBOIOLMOHHOIO IIpoIiecca.

Mukpo- 1 Makpo3BooLUs. ['eHeTnYecKre U OHTOI€HETUYECKUE OCHOBBI IBOJIIOLIUH.

Mertonbl HccleOBaHUS W J0KA3aTelIbCTBA MAaKpOIBOJIOLUHU (MAJEOHTOJIOTMYECKHE, CPAaBHUTEIbHO-AHATOMUYECKUE, SMOpPUOJIOrHYEcKue,
ouoreorpadpudeckue). buorenernyeckuit 3aKoH.

Hanpasnenus u nytu ssomonuu. Yuenue A. H. Cesepuosa u W. U. llImansrayszena. buonorndeckuii nporpecc u perpecc. Ilyrn noctuxenus
OMOIOrHYecKoro nporpecca: apoMopQo3, uanoaganTaus, JereHepanns, X COOTHOILIEHUE.

EnvHoe npeBo %U3HU — pe3yabTaT IBONIOLUH.

Bo3HuKkHOBeHHE M pa3BUTHe )KM3HU HA 3emJie

CymHocth ku3HH. Ompenenenus *uBoro. OCHOBHBIE STambl dBoMtonuH Matepuu. CHHTE3 3JE€MEHTOB-OpPraHOreHOB. ATMocdepa IpeBHeU
3emin. @OpMUPOBAHHE CITUTATEIHLHOIO OYJIbOHAY» KU3HUA. MOJIENBHBIE OIBITHI 10 CHHTE3y OPTaHUYECKUX BEILIECTB.

I'unore3bl Bo3HukHOBeHUs ku3HU. Omnbitel @. Peau u JI. Tlacrepa. CoBpeMeHHbIE MpEACTaBICHHUS] O BOSHUKHOBEHUHU XU3HU. COBpEMEHHbIE
MIPEICTABIICHUS O MPOUCXOXKAeHNH u3HU (Teopust A. U. Onmapuna, B3rsasl C. @okca, [[. beprana, M. KansBuna). Xumuueckas 1 OMOXUMUYE CKast
HBOJIONMS. BO3HMKHOBEHNE FEHETUYECKOr0 KOJIa U Peakuii OMOIOrHYeCKOro CHHTE3a MaTPUYHOTO XapaKTepa.

AOuOreHHbIN CHHTE3 opraHnveckux BemiecTB. O06pazoanue u sBomoius ouonoaumepos. Pors JIHK u PHK B 06pazoBanmnu cuctem ¢ o6paTHOM
cBs3bt0. OOpazoBaHue U IBoNONMS Ouonornyeckux memOpan. KoarepBaTsl, MpoTOOMOHTHL. BO3HMKHOBEHHE U 3BOJIOLHUS KJIETKHU, aBTOTPOPHOrO U
reTepoTpodHOro crnocoboB MUTAaHUS, aHA3POOHOr0 U a3pobHoro asixanusd. Mneu B. U. Bepraackoro o npoucxoxaeHun 0uocgepsl.

Nzyuenune ucropun 3emnu. [laneontonorus. Meroasl reoxponosnoruu. M3menenune knmumara Ha 3emute. Jpeli KOHTUHEHTOB.

Pa3Butne xu3Hu B KpunTozoe. Apxeiickas spa, (opMuUpOBaHME JKHM3HM Ha 3emiie B NepBUYHOM oOkeaHe. OCHOBHBIE apoMop(o3bl B
OpPraHUYeCcKOM MHUpE, KOTOpbIe MPOU3O0LLIN B apXeicKyto 3py. CumOnoTudeckas Teopus 00pa3oBaHUs 3yKapuoT.

PazButne opranmueckoro mMupa Ha TyTH apoMop(o30B B MPOTEPO30HCKYIO 3py. BBIXOA mpocTEeHIMX OpraHU3MOB Ha CyIly, UX pOJIb B
oYyB0oOOpa3oBaTeIbHOM Mpolecce. Benbliika pasHooOpa3us KUBOTHBIX B KOHIIE MPOTEPO30S.
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PazButne xu3znu Ha 3emuie B Maneo30Mckyr 3py. OcHOBHBIE apoMopdo3bl, 00€CIEeUMBAIONINE BBIXOA PACTEHHH Ha cymry. PUHHODUTHI.
[Tpoucxoxienrne MX0oB, HaOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX U TOKPHITOCEMEHHBIX PACTEHUU.

OcHoBHbIE apoMOp(}o3bl, 00YCIOBUBIIME BBIXOJ] KMUBOTHBIX Ha CYIIY B Majieo30ickyro 3py. JpeBHue kucremepsie pbiObl. Crerouedaisl.
[Ipoucxoxnenne npecMpikarommxcs. COopHbie HOpMEI.

Pa3BuTue xxu3HM Ha 3eMiie B ME3030MCKYI0 3py. Pa3BUTHE MPECMBIKAIONIMXCSA 110 YTH WAMOAJaNTaluu. PaciiBeT TIpeBHUX MPECMBIKAIOIINXCS.
OcHoBHBIE apoMOP(}H O3Bl B HBOJIOIMH KUBOTHOTO MUPA, 00YCIOBUBILUE MOSBIECHUE MITUI] U MIEKOMUTAIOLINX. ApXEONTepUKC. 3Bep03yOble SIIEphI.
BrIMupaHue ruraHTCKUX JIpeBHUX MPECMBIKAIOLIUXCS, €r0 IPUUYMHBL. bronornueckuii mporpecc u perpecc B Me3030€.

Pa3Butne >xu3Hu Ha 3emie B KalHO30MCKYyI0 3py. PaclBeT MNOKPBITOCEMEHHBIX PpAcCTeHHMM, MX pa3BUTUE MO MYTH HAMOAJAITAIUH,
Ouonoruueckoro nporpecca. Pa3Butue HaCEKOMBIX, ITUI] M MIEKOMMUTAIONINX 10 MTYTH HIM0aIalTal[u, TPUIHHBI UX PACIIBETA.

CraHoBJI€HHE COBPEMEHHOH (IIOpHI U (hayHBI.

Bo3HNKHOBeHHeE M pa3BUTHE YeJI0BEKA — AHTPONOreHe3

Y. JlapBUH 0 MPOUCXOXKJICHUU YesoBeka. d. DHreabc 0 poiu Tpy/Ja B MPOUCXOXKICHUH YeIOBEKa.

JIBKyIye CUiibl aHTpoIorene3a. Ponb comuaibHBIX (TpyaA, OOIIECTBEHHAs >KU3Hb, PeYb, BOCIIMTAHKWE) M OMOJIOTHYECKUX (HACIICICTBEHHAS
M3MEHYMBOCTh, O0pb0a 3a CyIecCTBOBAaHUE, €CTECTBEHHBINA 0TOOP) (PAKTOPOB B SBOMNIOINH YEIOBEKA.

Mecto uyenmoBeka B CHUCTEME >KMBOro Mupa. CpaBHUTENbHO-MOP(OIOrMYECKHE, 3TO JIOTHYECKHE, LUTOTCHETHYECKHE W MOJEKYJSpPHO-
OHOIOrHUecKre JoKa3aTeIbCTBA POJICTBA YEIOBEKa U YEIOBEKOOOPA3HBIX 00E3bsH.

[TaneoHnTonornvyeckre TaHHBIE O MPOUCXOXKICHUM W JBOJIOIUHU TMPEAKOB 4YeloBeka. Vckomaemble OCTAaTKW MPEAKOB 4YenoBeka. Haxonmku
MaTEepUAIbHON KYJIBTYPBI IIPEKOB YEJIOBEKA.

Agcrpanonureku. IlepBeie mnpexncraBurenu poma Homo. Heanpepranbckuii denoBek. MecTo HeEaHIEPTalIbLEB B HBOJIOLUUU YEJIOBEKA.
KpoMaHbOHIIBL

YenoBedeckre packl, MX MPOUCXOXKIEHUE U eMHCTBO. Ponb n3onsuu B popMuUpoBaHUM PacoOBBIX MPU3HAKOB. KpUTHKa pacuCTCKUX TeOpuit

Opranusmbl 1 OKpYy:Kalouias cpeaa

DKONorusi — Hayka 0 3aKOHOMEPHOCTSIX B3aMMOOTHOIIEHUI OPraHKW3MOB, BUOB, COOOIIECTB CO cpenoi. CBA3b IKOJIIOTUU C JPYTUMU HayKaMHu.
Bospacranne comumansHoit pomm skomorumu B dmoxy HTP. 3amaum sxomormu. MeToasl SKOJOTHMUECKHX HCCIEAOBaHUN. Marematndeckoe
MOJIeTTUPOBaHHE.

YpoBHM OpraHu3alMy KU3HU U OMOJIOTMUECKHE CUCTEMBI, H3ydaeMble 3KOJIOTHel (OpraHu3Mbl, MOMYJISIINH, BUIbI, OMOre€0LeHO3b], 3KOCUCTEMBI,
coobmiectBa). OCHOBHbIE CBOMCTBA M IIEIOCTHOCTh OMOJIOIMYECKUX CHUCTEM, OTHOCHTENBHBIM XapakTep HX YycToM4YMBOCTH. buocdepa kak
9KOJIOTMYECKasi CUCTEMA BBICIIETO YPOBHSI.

Cpena u skonoruyeckue ¢akropsl. Cpena HazeMHasi, BojHas, mouBeHHas. DakTopel cperpl (aOMOTHYECKUE, OMOTUYECKHE, aHTPOIIOTCHHBIE).
[Ipsimoe u KocBeHHOE BO3eHcTBHE (haKTOPOB, UX Auamna3zoH. KommuiekcHoe aeiictBue ¢paktopoB. OrpaHuuuBaroniuii haktop.

Abuorudeckue (akrtopbl (CBET, TeMIleparypa, BIaKHOCTb, BO3AyX, MmouBa). [IpucrnocoO0ieHHOCTh OpPTaHU3MOB K aOMOTHYECKUM (aKTOpaM.
I'eonoruueckue GakTopbl. IKOIOrHYECKHE WHAUKATOPHI.

Buoreorpadudeckue obactu. bBuoMsl (cyxonyTHbBIE, MOPCKHE, TPECHOBOJIHEIE).

buonornyeckue put™Mel (CyTOUHbIE, TOAUYHBIE U JIp.). DoTonepuoausm. XKuzneHHsie GOpMBIL.
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buornueckue ¢akTopbl (B3aMMHOE BJIMSHHE PACTEHUM, KUBOTHBIX, IpuOOB U Oakrepuii). MI3mMeHeHHne cpeabl Moj BO3/AEUCTBUEM OPraHU3MOB.
BHyrpuBuioBbie 6uoTHueckre (GakTopbl (CPOKH >KM3HH, COOTHOIIEHHE II0JIOB, POXKAAEMOCTb, CMEPTHOCTb, YMCICHHOCTb, (DAKTOPHI CBSI3aHHBIE C
nojiomMm, rpymmnoBoi 3¢dekr). MexBuaoBele Onornuyeckue GaxTopbl (OTHOLICHHE THIA XWUIIHUK—KEPTBA, Mapa3UT—XO3iUH, CUMOHMOTHYECKHE
OTHOILIEHHUS, KOHKYPEHLIUS).

AnTtpornoreHnsle ¢akTopsl. Buasl u (popmbl Bo3aeHCTBUS yesloBeKa HAa MPUPOLY. DKOJIOTMUECKUE MPOOIeMbl TJ100abHOI0, PETHOHAIIBHOTO U
JOKaIbHOro MacmraboB. OxpaHa npupozabl. Ponb OTBETCTBEHHOIO OTHOIICHUSI K MPUPOJE B MPOECCHOHATBHON AEATENIbHOCTH M M HIUBHIYaTbHOM
MIOBECHUH JIFOCH.

Coo0miecTBa M 3KOCHCTEMBI

Okonorust nomymsiuMM W Buja. llonmynslnuoHHAs CTPyKTypa BHJa, YCTOMYMBOE BOCIPOM3BOJCTBO — OCHOBHOE CBOMCTBO IOIMYJISILIMM.
[{enoctHocTs onyssituu. CoctaB oco0eit B monyasmuu. Mepapxus, TeppuTOpUAIbHOCTD, INIOTHOCTh. B3anMooTHoOmeHne ocobel pa3IuvyHOro Imosa,
poauTenel U MOTOMCTBa, 0c00€i B ceMbe, KOJIOHUH, OJMHOKO KHUBYIIHX.

OcHOBHBIE U ITPOM3BOJHBIE CBSI3U ocoOeil B monynsauuu. MHdopManmoHHbIH, BelleCTBEHHO-P)HEPreTUUECKU 00MeH. /IluHamMuKa 4iCIeHHOCTH
nonynauuy. Beimupanue, BOSHUKHOBEHHE BUI0B, BU0BOE pazHooOpasue. Penkue, ncuesaromue, HaXOsIIMECs B OMIACHOCTH BHUJIBI.

buonenossl, ux pasHooOpasue. BumoBas cTpykTypa OHolleHO3a, pa3HOOOpa3ue BHJIOB, COOTHOIICHHE WX YHUCICHHOCTH. J|OMHHHpOBaHHE.
Omudukaropsl. [IpocTpaHcTBeHHAS CTPYKTypa OMOIIEHO3a (SIPYCHOE CIIOKEHHE, TOPH3OHTATbHASI MO3aMYHOCTh). BUKapupyroIye BUIbL.

KomnoHeHThI 3kocucTeMBl. DKOJIOTHYECKasi CTPYKTYpa, COOTHOIIEHHUE SKOJIOIMYECKUX TpyII opraHu3MoB. Tpoduueckue ypoBHu. [IpoayieHTsI.
KoncymenTtsl. Penyuentsl. Kpyrosopor BemectB B skocucteMe. [lotok sueprun. llenu nutanus. Llenu Bblenanus. JleTpuTHble HENU pa3ioKEHUS.
buonoruueckas npogyKTUBHOCTb. JKOJIOTMYECKUE TUPAMUIBI.

Junamuka coobecTs. Lluknnueckue usmeHeHust (CyTouHble, CE30HHbIE). MHOI0JeTHSISI NEPUOANYHOCTD. [IepBUYHbBIE M BTOPUYHBIE CYKIIECCHUH.
KnumakcHoe cooOmectBo. IIpuunHbl cMeHbl coolriecTB. BugoBoe pasHooOpaszue M MOJHOTAa CYKIECCHHM KaK OCHOBAa CTaOMJIBHOCTH 3KOCHCTEM.
BnusHue nesTenbHOCTH YenoBeKa Ha Pa3Hble CTAUH CYKIECCHU M KJIIMMaKCHbIE coolmiecTBa. Mi3MeHeHHs CTPYKTYphl OMOLIEHO30B, MUIIEBHIX CBA3EH,
NPOAYKTUBHOCTH.

ATrponeHO03bI Kak 3kocucTemMa. Bupl arpoueno3oB. KpyroBopor BemecTB 1 NOTOK SHEPIUH B arponeHo3ax. OnacHOCTh 3KOJIOTMYECKUX B3PBIBOB.
Cxo0acTBO U pa3nuuus OMOLEHO30B U arpolleHO30B. 3HaUEHHE arpolieH030B. [1oBblIIeHne TPOYKTUBHOCTH arpOLI€HO30B.

buocdepa

VYuenue B.M. Bepuazackoro o 6uochepe. Ocobennoctu 6uochepHoro ypoBHs )KUBOH MaTepUH.

['unoTe3bl BOSHMKHOBEHMS >KM3HM (PKMBOTO BellecTBAa) Ha 3emje. DTambl OMOJOTMYECKOW SBONIONUU B Pa3BUTUU OHOC(EpHl. DBOMIOIUS
ouocdepsl.

Buocdepa kak rmobanpHas OnocrucreMa u skocuctema. [ panuiisl 6uocdepsl B atmocdepe, runpocdepe, autocepe.

CrpykTypa 6uochepsl: KHUBOE, KOCTHOE, OMOreHHOE U OMOKOCTHOE BenlecTBO. DYHKITNHU KUBOTO BeriecTBa B Onocdepe. KpyroBopotsl BemecTB
1 TOTOKU dHepruu B Ouocdepe. buorennsie kpyrosoporsl C N P H Oz u H20. Cpenpl sxu3nu opranu3MoB Ha 3emiie. buombl. bruocdepa u denosek.
I'moGanpHbIe aHTPONIOreHHBIE U3MEHEHHs B Onocdepe. [Ipobnema ycToitunBoro pazsutus 0uocgepsl.
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BuoJsiornueckue 0CHOBBI 0XPaHbI MPHPOABI

CpenooOpasymoiiee U pecypcHoe 3HaueHue Ouocdepsl ansi yenoBedecTBa. [Ipom3BOACTBEHHas, CENbCKOXO3SMCTBEHHAsA, pEKpealoHHas
JIeATeNbHOCTh YelloBeKa M ee BiusHue Ha npupoay. CokpaiieHue (GOTOCHHTE3MPYIOUIMX MOBEpXHOCTEH Ouocdepsl, pacceMBaHHE XUMHUYECKHUX
BEIIECTB, TOBBIIICHUE PATUMAlMOHHOTO (oHa, 3arps3HeHHe MUpPOBOTrO OKeaHa KakK pe3ysbTaT HEMPOAYMaHHBIX JCHCTBHI yermoBeka. [ oOambHBIN
MacmTabd dKOJIOrHIecKuX mpoodsieM. CBsI31 SKOJTOTHYECKHUX MPoOIIeM ¢ mpodieMaMu MpeI0TBPAIICHHS SAepPHON KaTacTpodbl, oOecrieueHrs HaceIeHUs
IPOJIOBOJIBCTBUEM, 3ALUTHI 3/10POBbs UeIOBeKa OT HeOnaronpuatHeix nocieactsuii HTII.

[lytn onTumu3anmMy B3aUMOACHCTBHI 00mecTBa W NpUpoasl. OpraHU3allMOHHBIE, YKOHOMHYECKHE W TIPABOBBIE MEPHI OXPaHBI MPHPOJIBI,
palOHANIBHOTO  HCIIOJIb30BAHUS MPUPOJHBIX PECYpPCOB, YiIydllleHUs OKpyxkawomeid cpeasl. CoOnrofeHne 3aKoHOJAaTeNbcTBa B 00JacTH
npupopononb3oBanus. [Ipumenenne noctmwxkenuit HTII B mpuponornonb3oBaHuM: BHEIpPEHHE OE30TXOAHBIX TEXHOJIOTUH, aBTOMATH3UPOBAHHBIX
CHCTEM H TPUOOPOB KOHTPOJISI 32 COCTOSTHUEM OKPYIKArOIIEH Cpeibl, SKOJIOTHUECKOM SKCIIEPTH3bI HOBOM TEXHUKH U TEXHOJIOTHH.

Oxpana renodonga 6uocheprl. CoxpaHeHre U MOMIEpPKaHUE OMOJOTHYECKOro pa3zHooOpasus. [IpuduHBI BRIMHpPAaHHS BUIOB W TOMYJISIIAMN.
Coxpanenue reHopoHa U peuHTponyKius. CoXpaHeHUEe SKOCUCTEM.

Cucrtema 3amOBETHMKOB W JPYIHMX 0CO00 OXpaHSEMbIX TEPPUTOPHUI, PETyNSIUs YUCICHHOCTH MOMYISAUUN OKOIOTHYecKass HH)KEHEepHs.
['enetndeckue 6anku. EcTecTBEHHOE MOBBIIIEHNE YCTOWYUBOCTH OHOChEpHI.

buonornueckuii MOHMTOPUHT W OuomHAMKauus. OpraHuzamus cioyxObl clexeHus 3a cocrosHueMm Ouocheprl. Cucrema OnochepHBIX
3aIOBETHIUKOB.
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