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1. Ilnannpyembie pe3yabTaThl H3yYeHHUs] Y1eOHOI0 NpeaMeTa

B pesyabrare m3yyenusi ydeOHoro mpeamera «buosiorusi» Ha ypoBHe cpeiHero o0uero
o0pa3oBaHuUs:

BuinyckHuk na 6a3o60m yposHe Hay4yumcsi:

- pacKpblBaTh Ha INpUMeEpax posib OMOJIOTMH B (OPMUPOBAHMM COBPEMEHHON HaydyHOU
KapTHUHBI MUPA U B IPAKTUUECKOHN EATEIbHOCTH JIIOJIEH;

- IIOHMMaTh M ONKCHIBAaTh B3aUMOCBS3b MEXJy €CTECTBEHHbIMH HayKaMH: OHOJIOTMEH,
($u3uKOIA, XUMHUEH; yCTaHABINBATH B3aUMOCBSI3b IPUPOTHBIX SBJICHUM;

- IIOHMMATh  CMBICJ,  pPa3M4aTh M  ONUCBHIBATH  CHCTEMHYIO  CBSI3b  MEXKAY
OCHOBOITOJIATAIOUIMMU  OMOJIOTHUECKUMH TOHSATHAMHU: KIJIETKA, OpPraHu3M, BHUJ, JKOCHCTEMA,
ouocdepa;

- UCIOJIb30BaTh OCHOBHBIE METOJBl HAYYHOTO MO3HAHHUA B Y4YEOHBIX OHMOJIOTHYECKHX
UCCJICIOBaHMSX, IPOBOAUTh SKCIIEPUMEHTBI 10 N3YYEHUIO OMOJIOTHYECKUX OOBEKTOB U SBJICHUH,
OOBSICHATDH PE3YJIbTAThl 3KCIIEPUMEHTOB, aHATU3UPOBATH UX, (HOPMYIHPOBATH BHIBOIBI;

— (bopMyIMpOBaTh TMIOTE3bl HA OCHOBAaHUM IPEJIOKEHHON OMojoruyeckoi MH(opMauu
U TIpeJylaraTb BapUaHThl IPOBEPKU THIIOTES;

— CpaBHUBAaTh OMOJIOIMYECKHE OOBEKTHI MEX1y COOOW MO 3aJaHHBIM KPUTEPUSAM, JENaTh
BBIBOJIbI M YMO3AKJIFOUCHHSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBaTh €IMHCTBO JKUBOW M HEXHUBOM IPUPOJBI, POACTBO >KUBBIX OPraHU3MOB,
B3alMOCBS3M OPraHU3MOB U OKPY’Kalollel cpeibl HA OCHOBE OMOJIOTMUYECKUX TEOPUA;

— IIPUBOJUTL IIPUMEPBI BEILECTB OCHOBHBIX TPYIIl OPraHUYECKHX COCIMHEHUMN KIETKU
(OenKoB, KUPOB, YIIIEBOIOB, HYKJIEMHOBBIX KHCIIOT);

— pacrio3HaBaTh KJIETKH (IPOKAPUOT U SYKapUOT, PACTEHUH U )KUBOTHBIX) 10 OMMCAHUIO, HA
CXEMaTHUYECKUX H300paKCHUSAX; YCTAHABIMBATH CBS3b CTPOCHHS U (DYHKIMI KOMIIOHEHTOB
KJIETKH, 000CHOBBIBATh MHOT00Opa3ue KJIETOK;

— pacrno3HaBaTh MONYJSLUUI0 U OMOJIOTMYECKUNA BUJ] 10 OCHOBHBIM ITPU3HAKAM;

— OIUCHIBATh (DEHOTUI MHOTOKJICTOYHBIX PACTEHUH M >KMBOTHBIX IO MOP(OIOrHYECKOMY
KpUTEPUIO;

- O0BSICHATE MHOT000pa3yue OPraHu3MOB, IPUMEHSS SBOJIIOLIMOHHYIO TEOPHIO;

— KJ1accupuUUpoBaTh OMoOIOrnyeckue OOBEKThl HAa OCHOBAHWU OJHOIO WJIM HECKOJIBKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTaHUSA, CHOCOOBI BIXaHUS U Pa3MHOXKEHHUS, 0COOEHHOCTH
pa3BUTHS);

— OOBSICHATH MPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHU;

— BBISIBJISITh U3MEHUYMBOCTh Y OPTaHU3MOB; OOBSICHATH MPOSIBICHUE BUJIOB U3MEHUYMBOCTH,
UCIIONIB3Ys 3aKOHOMEPHOCTH MU3MEHYMBOCTH; CpaBHMBATh HaCJIEZICTBEHHYIO "
HEHACJIEACTBEHHYI0 U3MEHYNBOCTb;

— BBIIBIIATE ~ MOpQoJoruueckue,  (pusnonoruyeckue, MNOBEJCHUYECKHE  aJlalTalluu
OpPraHU3MOB K Cpefie 0OMTaHUS U AEUCTBUIO SKOJIOTMUECKUX (aKTOPOB;

- COCTaBJISATh CXEMBI MIEPEHOCA BELIECTB U SHEPTUU B dKOCHCTEME (LIeNH MTUTAHUA);

— MPUBOJIUTL J0KA3aTeNbCTBA HEOOXOJUMOCTH COXpaHEHHs OuopazHooOpasus A
YCTOHYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAIOLIEN CPEIbI;

— OILICHHUBATh JIOCTOBEPHOCTh OHMOJOTMYECKONW HH(GOpPMALUK, MOJY4YEHHOM W3 pPa3HbIX
UCTOYHUKOB, BBLICIATh HEOOXOAMMYIO HH(GOpPMALMIO Ui HCIOJIB30BaHUS €€ B Y4eOHOH
JESTENIbHOCTH U PEIlIEHUH MPAKTUYECKUX 3a/1ay;

- NPEJCTaBIATh OUONOTHUECKYI0 HH(OpPMAILMI0O B BHJIE TEKCTa, TaOIULbl, Tpaduka,
JarpamMMbl U JIeJIaTh BBIBOJbI HA OCHOBaHUH MPEACTABICHHBIX TaHHBIX;

- OLIEHUBATh POJIb JOCTHKEHUH TEHETHKH, CEJEeKIMHM, OMOTEXHOJIOTUH B MPAKTUYECKOM
JESITEIbBHOCTH YeJIOBEKA U B COOCTBEHHOM KU3HU;

— OOBSICHATH HETaTUBHOE BIMSHUE BEIIECTB (AJIKOroJis, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB) Ha 3apO/IbIIIEBOE PA3BUTHE YETIOBEKA;

— OOBSICHATH MOCIJIEACTBUS BIUSHUS MyTareHoB;



— OOBSICHSITH BO3MO>KHBIC TPUYMHBI HACIIEICTBEHHBIX 3a00JICBAaHUI.

Buvinyckuux na 6a3zo6om ypogre noiyuunm 603MO*CHOCHb HAYYUMbBCL:

— JaBaTh Hay4yHOE OOBSCHEHHWE OWONOTHYEeCKHM ¢dakTaM, MpoIeccaMm, SIBICHUSIM,
3aKOHOMEPHOCTSIM, UCIIOJIb3Yysl OMOJIOTHYECKHE TeOPUH (KIETOYHYIO, BOIIOIMOHHYIO), YICHHE O
O6uocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

— XapaKTepu30BaTh COBPEMEHHBIC HAIPABJICHUS B Pa3BUTHUM OMOJIOTHH; OIMUCHIBATH HMX
BO3MOKHOE HICIIOIH30BAHKE B MPAKTUICCKON JCSITEILHOCTH;

— CpPaBHUBATH CIIOCOOBI JACICHHS KIETKUA (MUTO3 U MEHO03);

- pemiate 3amadu Ha MocTpoeHue ¢parmenta Bropod nenu JIHK mo mpemnoskeHHOMY
dparmenty nepsoii, uPHK (MPHK) o ygactky JIHK;

— pemiare 3aJa4u Ha OMpeelieHHe KOJIMYECTBA XPOMOCOM B COMATHYECKMX M TOJOBBIX
KJIETKAaX, a TAaK)Ke B KJIETKaX Mepej HayalloM JeJieHus (Meiio3a UM MUTO3a) U TI0 €0 OKOHYaHUU
(1711 MHOTOKJIETOYHBIX OPraHU3MOB);

— peliath TeHeTUYEeCKUe 3ajjaud Ha MOHOTHMOPHIHOE CKPEIIUMBAaHUE, COCTABISATH CXEMBI
MOHOTHOPUJHOTO CKPEIIMBaHWs, TPUMEHSS 3aKOHBI HACJICICTBEHHOCTH U  HCIOJB3Ys
OHOJOTUYECKYIO0 TEPMUHOJIOTHIO M CHMBOJIUKY;

— YCTaHABIIMBATh THIT HACIEJAOBAHUS WM XapaKTep NPOSBICHUS MpPH3HAKA IO 3aJaHHOU
CXeMe€ POJOCIOBHOM, MPUMEHSIS 3aKOHBI HACJIeICTBEHHOCTH;

— OIICHWBATh  PE3yJIbTaThl B3aUMOJICHCTBUS UYEJIOBEKAa W  OKPYKAWOIIEH  Cpepl,
MPOTHO3UPOBATh BO3MOXKHBIE TOCHEACTBHS JIEATEIBHOCTH 4YeNOBEeKa [JIsl CYIIECTBOBaHUS
OTJICITBHBIX OMOJIOTHYECKUX OOBEKTOB U IEIIBIX IPUPOTHBIX COOOIIECTR.

JesTenbHOCTh 00pa30BaTEIbHOTO yUpEeXKAeHHs 001Iero o0pa3oBanusi B 0Oy4eHUH OMOJIOTHH B
cpenHei (MOJIHOM) IIKOJNE JOJKHA OBITh HampaBlieHa Ha JIOCTHXKEHHE OO0y4YarouuMUCs
CJIEYIOIINX JUYHOCTHBIX Pe3yJIbTATOB!

- peanu3alMy O3TUYECKUX YCTAHOBOK I10 OTHOIICHHUIO K OHMOJOTHMYECKUM OTKPBITHUSIM,
HCCJIEIOBAHMSIM U UX pe3yJibTaTaMm;

-IPU3HAHUS BBICOKON LIEHHOCTH KM3HM BO BCEX €€ NMPOSBICHUAX, 3JJ0POBbS CBOETO U JIPYTUX
JIOJIeH, pean3aluy yCTaHOBOK 3/J0POBOT0 00pa3a )KU3HU;

- c(popMHUPOBAHHOCTH MO3HABATENIBHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MOJTY4Y€HHUE HOBOTO 3HAHUS
B 00J1acTH OMOJIOTHH B CBSI3H C OyayImiel mpodecCHOHaTbHON AeSTENHHOCTBIO WIIH OBITOBBIMU
npo0bjieMaMu, CBS3aHHBIMH C COXPAaHEHMEM COOCTBEHHOTO 3/0pOBbSI U  3KOJIOIMYECKOMH
0€30MacHOCTH.

MeTanpeAMeTHbIMHM Pe3yJbTATAMH OCBOEHHS BBITYCKHUKAMH CTapliei MIKOJIbI MPOrpaMMbl
10 OMOJIOTUU SABJISIOTCS:

- OBJIQJICHUE COCTABISAIOLUIMMH MCCIIEOBATEIbCKON U IMPOEKTHON JEsATEeIbHOCTH, BKIJIIOYast
YMEHUS BUJIETh MPOOJIEMY, CTABUTh BOTIPOCHI, BBIIBUTATh TUTIOTE3bI, aBATh ONPEICIICHUS
NOHATHUH, KiIacCU(UIMPOBATh, HAOMIOAATh, MPOBOAUTH SKCIEPUMEHTHI, JAeiaTh BBIBOABI U
3aKJII0UYEHHUs, CTPYKTYpUPOBATh MaTepuai, 00bICHATh, JOKAa3bIBATh, 3aLIUILATh CBOU UJIEH;

- yMeHHe paboTaTb C pa3HbBIMM MCTOYHUKAMHM OHOJIOTMYECKOH HWH(POpPMALMU: HaXOAUTh
OMOJOTrMYecKyl0 HH(MOpPMALMIO B Pa3IMYHBIX MCTOYHUKAX (TEKCTe YyueOHHMKa, Hay4YHO-
HOMYJSIPHOM JHTepaTrype, OHOJIOrMYECKMX CIIOBApsX M CIPABOYHMKAX), aHAJIM3UPOBATh U
OLICHUBATh HH(OPMaILIKIO, TPEOOPa30BbIBATH HHPOPMAIIIIO U3 OJTHOM (POPMBI B APYTYIO;

- CIIOCOOHOCTH BBIOMPATH IIEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JCHCTBUSAX M MOCTYIKAX
10 OTHOILIEHUIO K )KMBOW MPHUPOJIE, 3J0POBBIO0 CBOEMY M OKPY’KaIOIIUX;

- YMEHHE aJIeKBaTHO HCIIOJIb30BaTh PEUEBbIE CPEJICTBA JUIs IMCKYCCUU U apryMEHTalluu CBOEH
MO3UIMH, CPAaBHUBATh pPa3HblEe TOUKU 3PEHUS], apTyMEHTHPOBATh CBOIO TOUKY 3pEHUs], OTCTAauBaTh
CBOIO TO3UIIMIO.

IIpeaMeTHble pe3yJbTaThbl OCBOCHHUS BBIMYCKHUKAMHM CTaplIed IIKOJBl HPOrpamMMbl 110
OMOJIOTUY MPEACTABIIEHBI B COJIEP)KaHNU Kypca MO pa3/iesiaM.



10 KUIACC

Paznes 1. BUOJIOTI'UA KAK HAYKA. METO/Ibl HAYYHOTI'O IIO3HAHUA

Yyamuics J0JKeH:

*  XapaKkTepH30BaTh BKJAJ BBIJAIOIIUXCS YUEHBIX B Pa3BUTHE OMOJIOTMYECKOI HayKH;

*  XapakTepHu30BaTh POJib OMOJIOTHH B (HOPMUPOBAHUH HAYYHOTO MHPOBO33PEHHS;

*  OLECHMBATh BKJIaJ OMOJOIMYECKUX TEOpHil B (OPMHpPOBAHHE COBPEMEHHOI €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUDAa;

*  BBIJICJIATH OCHOBHBIE CBOMCTBA )KUBOI MPUPOJIBI U ONOJIOTHYECKUX CUCTEM;

*  HMMETh Mpe/ICTaBIeHUE 00 YPOBHEBOI OpraHU3aluy )KUBOM MIPUPOIBL;

*  IPUBOJUTH J0KA3aTEIbCTBA YPOBHEBOM OPraHU3ALMH KUBOM PUPOIBL;

*  IPEICTaBIATh OCHOBHBIE METO/IbI M OTAIlbl HAYYHOT'O UCCIIEAOBAHUS;

*  aHaJIM3MPOBATh M OLICHUBATh OHOJOIMUYECKYI0 HHGOpPMAIMIO, MNOJY4aeMyH H3 pPa3HbIX
HUCTOYHUKOB.

Paznen 2 KIIETKA

Yyamuics Q0JKeH:

. XapaKTepu30BaTh BKJIA/1 BbIJAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTMYECKOI HayKH;

. XapaKTepu30BaTh POJIb OMOIOTUH B (POPMHUPOBAHUN HAYIHOT'O MHUPOBO33PEHUS;

. XapaKTepu30BaTh COJIEpKaHUE KJIETOYHOM TEOpUH U IOHUMATh €€ poJib B (POPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

. 3HaTh UCTOPUIO U3YUECHHUS KIIETKH;

. UMETh TPEACTABICHUE O KJIETKE KaK IEeJIOCTHONH OMOIOTHYeCKON CUCTEME; CTPYKTYPHOH,
(YHKLINOHATIBHON U FTEHETUUECKON €AMHULIE )KUBOTO;

. IIPUBOJIUTh JI0KA3aTelIbCTBA (ApPryMEHTAlMIO) €IMHCTBA JKUBOM M HEXHBOW IPUPOJIBI,

POJICTBA )KUBBIX OPraHU3MOB;
*  CpaBHMBaTb OMOJOTMYECKHE OOBEKTHl (XMMMUECKUH COCTaB TeJl KUBOM M HEXHUBOU
HOPUPOBI, IYKAPUOTUYECKHE U IPOKAPUOTUYECKHE KIIETKH, KJIETKU PACTeHHH, *UBOTHBIX WU
rpuboB) 1 HOpMyTUPOBATH BHIBOJIBI HA OCHOBE CPaBHEHUS; MIPEICTABIATH CYIIIHOCTh U 3HAUCHHE
npoliecca pean3alui HacJleACTBEHHOW HH(POPMALIUHU B KIIETKE;

*  TIPOBOJWTH OWOJIOTWYECKHE WCCIENOBAHMSA: CTABHTH OIBITHI, HAOIIOAATh M ONHCHIBATH
KJIETKH, CPAaBHMUBATh KJETKM, BBIIENATH CYIIECTBEHHbIE NPU3HAKU CTPOCHUS KIETKHM MU ee
OpTaHOM/IOB;

*  TI0JIb30BATHCS COBPEMEHHOMN IIUTOJIOTUYECKOM TEPMUHOIOTHEH;

*  HMMETh MPEJICTABICHUS O BUPYCAX U UX POJIH B )KU3HH APYTUX OPTaHU3MOB,;

+ 00OCHOBBIBaTh U COOJIOAATH MEPbl MPOPHUIAKTUKY BUPYCHBIX 3a00JI€BaHUM (B TOM YHCIe
BUY-undexuun);

*  HaxoJIUTh OMOJIOTMYECKYI0 MH(OPMAIMIO B Pa3HBIX MCTOYHHUKAX, apPTyMEHTHUPOBATh CBOIO
TOYKY 3pEHUS;

*  aHaJIM3MpOBAaTh M OIICHWBATh OHOJOTMUYECKYI0 HH(POpPMAIMIO, MOJYyYaeMyl0 H3 pPa3HbIX
HCTOYHUKOB.

Paznen 3I0OPITAHU3M

VYyamumiicss JoJKeH:

* XapaKTepU30BaTh BKJIAJ BBIAIOLINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;

*  XapaKTepHu30BaTh POJIb OMOJOTHH B (DOPMUPOBAHHH HAYYHOTO MHPOBO33PEHIS,

*  HMMETh MpeJACTaBIeHUE 00 OpraHu3Me, €ro CTPOSHMH M Ipoleccax KHU3HEAEATeIbHOCTH
(oOMeH BellecTB, pa3MHOXKEHHE, JIEJIeHUE KJIETKH, OIJIOJOTBOPEHHE), MHOTOOOpa3uu OpraHu3-
MOB;

*  BBIACTATH CYIIECTBEHHBIE MPHU3HAKH OPTaHU3MOB (OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX),
CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI, CBOWCTBA U MPOLECCHl (IUTACTUYECKUN U SHEPreTUUYECKUI
obmen, Oecrmojioe ¥ TOJOBOE pPa3MHOXKEHWE, MHTO3 H MeEW03, HMOPHOHAIBHBIN U
NOoCTAMOPUOHANBHBI  MEpUOJl, MNpSIMOE M HENpsMOe pa3BUTHE, HACIEICTBEHHOCTh U
W3MEHYMBOCTh, JIOMUHAHTHBI W pEIecCUBHBIA) W (OpMymupoBaTh BBIBOABI Ha OCHOBE
CpaBHEHMS;
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*  [OHMMAaTh 3aKOHOMEPHOCTH MHIUBHYyaJIbHOTO PAa3BUTHUSI OPTaHU3MOB, HACJIEACTBEHHOCTH U
WU3MEHYUBOCTH;

*  XapakTepu3oBarh coaepkaHue 3akoHOB I'. Mennens u T. X. Moprana 1 noHUMAaTh UX POJIb
B (h)OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MHUPA;

+  pemiatb dJE€MEHTapHblE TEHETHYECKHE 33aJa4yl, COCTaBJATH OSJEMEHTApHBIC CXEMBI
CKpEIIUBAHHUS; T10JIb30BAThCS COBPEMEHHON T€HETUUECKONW TEPMUHOJIOTHEN U CUMBOJIUKOIA;

*  TPUBOAMTH JI0KA3aTENbCTBA POJCTBA KMBBIX OPraHU3MOB Ha OCHOBE MOJIOXKEHUN T€HETHKH
1 HYMOPHOJIOTHH;

*  OOBSICHATH OTPHUIIATEIHHOE BIIMSHUE AJIKOTOJIA, HUKOTHHA, HApPKOTHUYECKUX BEIIECTB Ha
pa3BUTHE 3apOJIBIIIA YEJIOBEKA; BIUSHUE MyTareHOB Ha OpraHU3M YeJIOBEKa;

*  XapakTepu30BaTh HapyIICHUS pPAa3BUTUS OPraHMW3MOB, HACIEACTBEHHBIE 3a00JEeBaHUs,
OCHOBHBIE BH/JIbI MyTAlIHii;

+  00OCHOBBIBaTb M COONIOJATH Mephl NPO(PUIAKTHKH BPEIHBIX MPUBBIYCK (KypeHHE,
AJIKOTOJIN3M, HAPKOMAaHU );

*  BBISIBJISTH UCTOUHUKHU MYTAareHOB B OKPY’KaOIIEeH cpejie (KOCBEHHO);

*  uMeTh mpencraBienne o0 yuenun H. V. BaBunoBa o 1eHTpax MHOrooOpaszus Hu
MPOMCXOXKACHUS KYJIbTYPHBIX PACTCHHI;

*  XapaKTepHu30BaTh OCHOBHBIE METO/bBI M IOCTHKEHUS CENICKIUH;

*  OLEHHMBATh ATHYECKHE ACIEKTHl HEKOTOPBIX HCCIEJOBAHUN B OOJIACTH OHOTEXHOJIOTHH
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OILUIO0TBOPEHUE, HAPABICHHOE U3MEHEHUE TeHOMA);

+  OBJaJIeBaTh YMEHUSMH ¥ HaBBIKAMH ITOCTAHOBKH OWOJOTHYECKUX OKCIIEPUMEHTOB H
OOBSCHATH UX PE3YIbTATHI;

*  HAaXOOUTh OMOJIOTMYECKYI0 MH(OPMAIUIO B pa3HBbIX MCTOYHHKAX, apryMEHTHPOBATH CBOIO
TOUKY 3pCHHUS;

* AHAIM3MPOBATH W OICHHUBATH OHMOJIOTMYECKYI0 HH(POPMANHIO, MOJIYyYaeMYyI) H3 Ppa3HBIX
HUCTOYHUKOB.

11 KUIIACC

Beenenne Pazgen 1 BUJI

Yyamuics J0JKeH:

*  XapakKTepHu30BaTh BKJAJ BBIIAIOIIUXCS YUEHBIX B pa3BUTHE OHOJIOIMYECKON HAYKH;

*  XapakTepHu30BaTh poJib OMOJIOTHH B (POPMUPOBAHUH HAYYHOTO MHUPOBO33PEHMUS;

*  [OHMMAaTh CYIIHOCTb HBOJIIOLIMOHHOW TEOPHUH, CJIOXKHBIE U TNPOTHUBOPEUMBHIE NYTH €€
CTaHOBJIEHUS, BKJIaJ] B (YOpMUpPOBaHHE COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MHPA;

*  BBIAENATH CYIIECTBEHHBIC MPU3HAKKM OHOJOTHYECKHX OOBEKTOB (BHUIIOB) M IPOIIECCOB
(eificTBUE HCKYCCTBEHHOIO M €CTECTBEHHOro 0TOOpa, (OopMHpOBaHHE IMPHCIOCOOIECHHOCTH,
o0Opa3oBaHH€E BUJIOB);

*  OOBSCHATH MPUYMHBI IBOJIOLUH, U3MEHIEMOCTH BUIOB;

*  TNPUBOJAMTH J0KA3aTeJIbCTBA (APryMEHTAIMI0) HEOOXOJUMOCTH COXPaHEHHsS MHOT00Opa3us
BU/JIOB;

*  YMETb [0JIb30BAThCsI OMOTIOTUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

*  pelarhb JIeMEHTapHbIC OMOJIOTHUECKUE 3a/1aUH;

*  ONHCBIBaTh 0cOOEH BUIOB O MOP(HOIOrHUECKOMY KPUTEPHIO;

*  BBIABJIATH NPUCIOCOOJICHUSI OPraHU3MOB K Cpejie 0OUTaHUS;

*  CpaBHMBATh MPOIIECCHI €CTECTBEHHOTO U NCKYCCTBEHHOTO 0TOODA;

*  AQHAIN3MPOBATh U OLICHMBATH PA3JIUYHBIE TMIIOTE3bl MPOMCXOXKICHUS JKU3HU U UEJIOBEKA;
apryMEeHTHPOBATh CBOIO TOUKY 3PEHHUS B X0/1€ TUCKYCCHI 1O 00CYKIEHUIO TUIOTE3 CYIIIHOCTH U
MPOMCXOXKACHUS KU3HU, TPOOJIEMBI IPOUCXOXKICHUS YEIOBEKa,;

*  OBJaJeBaTh YMEHUSMHU U HaBbIKAMHM IIOCTAHOBKHM OHOJIOTMUECKHUX SKCIIEPUMEHTOB H
YUUTHCS OOBSICHATD UX PE3YIIbTATHI;

*  HaxoJuTh OMOJIOTUYECKYIO0 HH(POPMAIMIO B Pa3HBIX HCTOUHUKAX;



*  aHaJIM3UPOBATh W OLEHHUBATH OMOJIOTMYECKYI0 HH(POPMALMIO, MOIY4aeMyl0 U3 pasHbIX
HUCTOYHHUKOB.

Pasznea 2 DKOCUCTEMBI
VYyamnmincs 10JKeH:

. XapaKTepU30BaTh BKJIA/I BBIIAIOIIUXCS YUCHBIX B Pa3BUTHE OMOJIOTUYECKOI HAyKH,

. XapaKTepU30BaTh POJIb OMOJIOTUH B JOPMUPOBAHUU HAYTHOTO MUPOBO33PEHUS;

. BBIJICJISITh CYIIECTBEHHBIC MPU3HAKA OMOJIOTHYECKUX OOBEKTOB (IKOCHCTEM, OHochephl)
U TIPOIIECCOB (KPYTOBOPOT BEIIECTB U MPEBPAICHIS SHEPTUU B DKOCHCTeMax u ouocdepe);

. 0000IIaTh W CHUCTEMAaTU3UPOBATh MPEICTABICHUS 00 JKOCHUCTEMax KakK IIeJIOCTHBIX

OMOJIOTMYECKUX CHUCTEMaxX, O 3aKOHOMEPHOCTSX, MPOSIBJSIONIMXCS HAa JaHHOM YypPOBHE
OpraHM3alMi JKUBOTO (KPYrOBOpOTE BEIIECTB U MPEBPALICHUSX HHEPruH, IUHAMUKUA U
YCTOMUYMBOCTU IKOCUCTEM);

. MMOHUMATh cojaeprkanue yuenus B. Y. Bepaaackoro o 6uocdepe;
. MMOHUMATh HEOOXOIMMOCTh pEATH3ANNH HUACH YCTOWYUBOTO pa3BUTUS OUOCHEpHI, ee
OXpaHbl;® pa3BUBaTh OOIIEOMOJOTHYECKHE YMEHHUS Ha OJKOJIOTMYECKOM COJCp>KaHUU:

Ha6JIIOI[aTI) U BBbIABJIATH HpI/ICHOCO6HeHI/I$I Y OpraHu3MoB, AHTPOIIOTCHHLIC HN3MCHCHHS B
3KOCHCTEMaAX,

. OOBSICHATH IPUYHUHBI YCTOWYMBOCTH U CMEHBI SKOCHCTEM;

. IPUBOAMUTH  JIOKA3aTeNbCTBA  (apryMEHTAlUI0)  HEOOXOAMMOCTHM  COXPaHEHUs
MHOT000pa3usi BUIOB;

. pelaTh 3JeMEeHTapHble OMOJIOTHYECKUE 3a]au; COCTABIATh CXEMbI IIEpeHOCa BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

. BBISIBJIATh AHTPOIOI€HHBbIE U3MEHEHUS B DKOCHUCTEMaxX CBOEH MECTHOCTH; U3MEHEHHUs B
HKOCHCTEMAaxX Ha OMOJIOTUYECKUX MOJIETISX;

. CpaBHUBaTb OHOJIOTHUECKUE OOBEKTHI (IPUPOJHBIE HKOCUCTEMBI M arpo3KOCUCTEMBI
CBOEM MECTHOCTH) U (POPMYIUPOBATH BHIBO/Ibl HA OCHOBE CPaBHEHUS;

. 00OCHOBBIBATh U COOJIIOJIATh MTPAaBUJIa TOBEIEHUS B IPUPOTHOM Cpejie;

. aHAJIM3UPOBATh M OLIEHUBATh MOCIEACTBHSI COOCTBEHHON JEATENIbHOCTH B OKpY’Karolei
cpeze, TIo0abHbIe SKOJIOTHUECKUE TPOOIIEMbI;

. apryMEHTHUPOBAaTh CBOIO TOYKY 3pEHHMS B XOJ€ JAMCKYCCHU IO OOCYXJIEHUIO

9KOJOTHYCCKHUX HpO6JICM.

JlaHHas mporpaMMa COCTaBJIeHa B COOTBETCTBMM € (U3MYECKHUMU M TICUXOJIOTMYECKHMU
OCOOEHHOCTSIMU yYallluXcCsl.

2. Conep:xaHue yueOHOTO npeaMeTa OHOJIOTHS
10 KJIACC (1 4 ¢ neoeno, 34 uaca)

BBEJIEHMUE (1 u)

Mecto kypca «OOmas GMOJIOTHs» B CHCTEME €CTECTBEHHOHAYUYHBIX AMCLUIUINH, @ TAKXKe
cpenu Ouonornueckux Hayk. llenb u 3amaum Kypca. 3HaueHue mpeAMeTa Jjs MOHUMaHHS
€IMHCTBA BCEr0 MBOTO, B3aMMOCBS3M Bcex dYacTedl Ouocdeprl 3emmm. Cucrema XHUBOH
npuposl. [{apcTBa KUBON IPUPOABL.

Pa3znen 1. BUOJIOT'USA KAK HAYKA. METO/JIbI HAYYHOTI'O ITIO3HAHMUA (3 u)
Tema 1.1 KPATKASA UCTOPUSA PASBUTUA BUOJIOT'UMN. (1 4)

Ctpykrypa Ouonoruu Kak Hayku. buonornueckne Hayku o QopMe U CTPOCHUHU
opranu3MoB. Cucremaruka. DBOMIONMOHHOE ydeHue. Kiaccugpukanus OMOIOrMYECKHX HAyK.
Otanbl pa3BUTHS OMOJIOTUH.



Jlemoncmpayus. buorpadun u mopTpeTsl (M300paKeHHs) YYCHBIX, BHECIINX BKJIQJ B
CTaHOBJICHUE U Pa3BUTHE OMOJIOTHH KaK HAYKH.

Tema 1.2 CYIIIHOCTH KU3HU U CBOMCTBA KUBOI'O (1 u)

Onpenenenue Xu3HU. XHUMHUYECKUH COCTaB M KIETOYHOE CTPOCHHE OpPraHU3MOB,
Hacemsfomux 3emito. OOMEH BEIIECTB M CAaMOPETYJsiiusg B OHOJIOTHYECKHX CHCTEMax.
CaMoBOCIIpOM3BECHUE; HACIECACTBEHHOCTh M M3MEHYHMBOCTh KaK OCHOBA CYIECTBOBaHMS
kuBor  Marepuu. Poct u  pasBurme. Pa3gpaxuMocTh.  PUTMHYHOCTB — IIPOLIECCOB
KU3HEJCATEIBHOCTH. JIMCKPETHOCTD U LIEJIOCTHOCTD.

Jemoncmpayua. CBONCTBA KUBOTO (AHUMALIHS).

Tema 1.3 YPOBHH OPT AHU3AIIUU ’KUBOH MATEPUA. METO/IbI BUOJIOT A
(1)

YpoBHU OpraHu3aluy XuUBOM mpupoasl. Mepapxus ypoBHend. MeTonabl MO3HaHUSA KUBOU
HOPUPOJIBI M UX OCOOCHHOCTH.
JlemoHcTpanuus. YpOBHU OpraHU3aliy )KUBOM MaTepuu (aHUMaLus).
OcHoBHbIe noHsATHSA. buonorus. )Ku3ub. OCHOBHBIE OTJIUYHUS KHUBBIX OPraHU3MOB OT OOBEKTOB
HEKMBOM MPHUPOJBL. YPOBHU OpraHHM3aluu KWBOW Martepuu. OOBEKTHI M METOIBI M3Y4YCHHUS B
6uonoruu. MHoroo6pasue *HUBOro MHUpa.
- II0JIb30BATHCS IOUCKOBBIMM cucTeMamu MHTepHera.

Paznen 2 KJIETKA (11 1)
Tema 2.1 UCTOPUA U3YUEHUSA KJIETKHU. KIETOYHAS TEOPUS (1 v)

Knerka kak cTpykrypHas 1 QyHKIIMOHAIBbHAS €IUHUIIA KUBOTO. MICTOpUS H3ydeHUS KIETKH.
ITpokapuornueckass ¥ 3yKapUOTHYECKas KIETKU. [IpmHnunuanbHas cXeMa CTPOECHHs KIIETKH.
Knerounas Teopust 1 €€ OCHOBHBIE ITOJIOKEHHUS.

Hemoncmpayun. 1lpuHIUNMAIBHBIE CXEMBI YCTPOWCTBA CBETOBOTO U JJIEKTPOHHOIO
MHUKpPOCKOIIOB. Mogenn KiIeTku. MukponpenapaTsl KJIETOK PpPacT€HHUW, JKUBOTHBIX U
OJTHOKJIETOYHBIX TpHOOB. Marepuanbl, pacckasbiBaroliue o Ouorpausx y4eHbIX, BHECIIMX
BKJIaJ] B pa3BUTHE KJIETOYHOW TEOPUHU.

Ocnosnvie nonamus. Knerka. Luronorus. [IpokaproTsl: 6akTepuu U CHHE3ENEHbIE BOJOPOCIH
(unanobakTepun). DykapuoTHUECKas KJIETKa; MHOI000pa3ue 3yKapuoT; KJIETKU OJTHOKJIETOYHbBIX
¥ MHOTOKJIETOYHBIX OpraHu3MoB. OcOOEHHOCTH pacTUTENLHON U )KUBOTHOM KJeTOK. [lonoxeHus
KJIETOYHOW TEOPHH.

Tema 2.2 XUMUYECKH COCTAB KJIETKH (1 )

DONeMEeHTHBIN COCTaB KIJIETKU. PacpocTpaHEeHHOCTh 3J€MEHTOB, UX BKJIAJ B oOpa3oBaHUE
KUBOW MaTepu M OOBEKTOB HEXHUBOW HPUPOABI. MaKpO3JIEeMEHThl, MHKpPO3JIEMEHTHI,
yIBTPAaMUKPOIEMEHThI; UX BKJIaJ B 00pa3oBaHHE HEOPIaHUYECKUX U OPraHUYECKUX MOJIEKYII
JKUBOT'O BEILIECTBA.

Jemoncmpayusa. Cxema (IuarpaMmma) pacrpesieieHus XUMUYeCKUX 3J€MEHTOB B HEXUBOU U
JKUBOM IPUPOJIE.

OcHosnvie nouamus. OpraHoressl, MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTHI,
YIBTPaMUKPOIJIEMEHTHI.

Tema 2.3 HEOPTAHUYECKHWE BEIHIECTBA KJIETKH (1 4)

Heopranuueckne MONEKyIbl >KMBOTO BEIIECTBA: BOAA; XHMHYECKHE CBOWCTBA H
Ouonoruueckas poib. CoIM HEOPraHMYECKUX KHUCIOT, UX BKJIAJ B 0OECHEUCHUE IPOLECCOB
KU3HEJEATEIbHOCTH U MOJJEepKaHue roMeocrasa. Posib KaTHOHOB M aHHMOHOB B 00€CHEUYEHUU
IPOLECCOB  KHU3HEAEATENbHOCTH. (OCMOC M OCMOTHYECKOE JABIEHHE; OCMOTHYECKOE
MOCTYIUIEHUE MOJIEKYJI B KIIETKY.



OcHoBHble moHsaTHsA. CBolicTBa BoAbl. MuHepanpHble conu. ['uapodunbabie u rTuapodoOHBIE
BEIIIECTBA.

Tema 2.4 OPTAHUYECKHUE BEHIECTBA. OBIIIAA XAPAKTEPUCTUKA. JIMIIN/IbI
(1w

Opranuyeckue MoiieKyibl. HHU3KOMOJEKYJIsIpHbIE M BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS.
Jlunuapl: ctpoenue, kaaccudukanus 1 OMoJI0ruyeckast poib
Ocnognvie nonamus. Jlunuael. Jlunouasl. HelitpaibHbIe )KUPbI

Tema 2.5 OPTAHUYECKHUE BEHIECTBA. YIVIEBO/JbI. BEJIKHA (1 1)

VTaeBOAbI: CTPOECHUE U OHOIOTHYecKast Posib. MOHOCAXapHIbl U ITOJIHCAXAPH/IBL.
benkn — OuWonoruyeckue MOJIMMEPHI; WX CTPYKTypHas opranu3anus. OyHKIUU OENKOBBIX
Mojekya. benku-pepmentsl. CTpykTypsl Ociika: IE€pBHYHAs, BTOPHYHAS, TPCTHYHAS,
4yeTBEepTUYHAS. J[eHaTypalus U peHaTyparus OCIKOB.
Jemoncmpayus. O0beMHBIE MOJICNIM CTPYKTYPHOM OpraHMU3aldU OWOJIOTHUECKUX IOJIMMEPOB
— OeNKOB.
Ocnoenvle nonsmus. YriaeBojbl. MoHOcaxapuabl, mnojucaxapuasl. beiaku. Buomormdeckue
noJauMepsl. JleHaTypariis 1 peHaTypanus OeIKOB.

Tema 2.6 OPTAHUYECKHUE BEHIECTBA. HYKJIEMHOBBIE KUCJIOTHI (1 4)

JHK — wonekynbsl HacneactBeHHocTH. Pepynnmukaums JIHK, nepenaua HaciencTBeHHOM
uH(pOpMaIMK U3 TIOKOJICHUS B MOKojeHue. [lepenavya HaciencTBeHHOW nHDOpMaMu U3 spa B
nutorasMy; Tpanckpunuus. PHK: ctpykrypa u ¢pyakinuu. UHpopmanronHsie, TpaHCIOPTHBIE,
pubocomansusie PHK.

Jemoncmpayus. O6beMHbIE MOIETTU HYKJICUHOBBIX KUCIIOT.

Ocnognvie nonamusa.Hyxnennosbsle kucnotsl. Permmukanus JIHK. Tpanckpuniums. Hykneorun.
KommieMeHTapHOCTb.

Tema 2.7 OYKAPUOTHUYECKAS KIIETKA. HUTOIIJIAZMA. OPTAHOUBI (14)
Oykapuotudeckass kierka. Ilnasmaruueckas wemOpana u ee ¢yHkuuu. IluTomnasma
SyKapuoTHuecKkoil kieTku. Op- TaHOWABI IUTOIMIA3Mbl, HX CTPYKTypa U (QYHKIUH.
Knaccudukanust opranonaos. [{utockener. BxitoueHus, ux 3HauyeHUE W POJb B METa0OJIM3ME
kJ1eToK. OCOOEHHOCTH CTPOEHUS PACTU- TETHFHOU KIETKH.

Jemoncmpayusa. Mojenn xiaetku. CXeMbl CTPOEHUSI OPTaHOMI0B PAaCTUTENBHON U KMBOTHOM
KJIETOK.

Jullp 1

Opranou/ibl KIETKH (BUPTYAIBbHO C IIOMOIIBIO MYyJIbTUMEIUIHHOTO MPUIIOKEHUS K YIEOHUKY).
IIpuroroBneHue 1 ONMUCAHNE MUKPONPENIAPATOB KIETOK PACTCHUM.

Ocnognvle nonamus. DykapuoTuueckas kierka. [lmasmaruyeckass MeMOpana. OpraHouabl
nuTorazMel. HememOpaHHbie, oiHOMeMOpaHHbIE U IByXMEeMOpaHHbIE OPraHouAbl. BritoueHus.

Tema 2.8 KJIETOYHOE AAPO. XPOMOCOMBI (1 4)
KneTouHoe s1po — LEHTp ynpaBiIeHUS KUZHEAEATEIBHOCTIO KIETKH. CTPYKTYpbI KIETOUHOTO
a1pa: sjepHasi 0007104Ka, XpOMaTHH (TeTepOXPOMATHH), SIAPBIIIKO. XpoMocoMbl. KapuoTtum.

JIullp 2 TlpurotoBieHHEe U OMUCAHNE MUKPOIIPETIAPATOB KJIETOK PAaCTCHUIA.
Ocnognvie nonamus. Xpomocomsl. Kapuorurn. JMninonHelii n

TarIOUTHBIN HAOOPBI XPOMOCOM.

Tema 2.9 IMPOKAPUOTHUYECKAS KJIETKA (1 uv)



[Tpokapuoruueckue kieTku; ¢opma u pasmepbl. CTpoeHHE IUTOIIa3Mbl OaKTepUAITBHON
KJIETKH; OpraHu3ainus wMeTtabonu3Ma y TpoKapuoT. [eHeTwyeckwid ammapaTr OaKTepuid.
Crnopoobpa3zoBanue. Pasmuoxxenue. Mecto u posib MPOKapHOT B OMOIIEHO3aX.

Jullp 3

W3ydeHune kieTok OakTepuii Ha TOTOBBIX MUKpOIIpenapaTax.

Ocnoenvie nonamus. [Ipoxapuotsl, 6akrepun, nuaHodakrepun. Hykineoun. MypeuH.

Tema 2.10 PEAJIU3ALIMS HACJIEACTBEHHOM NH®OPMAILIMU B KJIETKE

(19)

I'en, reHernyeckuii KOJ, CBOWCTBAa I€HETHMYECKOIO KOJa. ODTallbl peaau3alid TeHETHYECKOU
UHOPMALIUHU B KJIETKE (TPAHCKPHUIILUS ¥ TPAHCIISLINSA).
Jlemoncmpauuna. Tabnuna renernmueckoro kojaa. IlpocrpancrtBennas moxens JIHK. Cxema
OuocuHTe3a OeKa.

Ocnognvle nonamusa. 1'eq, renerndeckuii koa. Kogon. Tpurier. AHTUKOIOH. TpaHCKpUIILIKSL.
Tpancianus.

Tema 2.11 HEKJIETOYHAS ®OPMA KNU3HU: BUPYCBI (1 u)

OcoOeHHOCTH CTpOEHUA M pa3sMHOXKeHHs BupycoB. JKusHeHHbld nukn BUY. Bupychble
3aboneBanus u npodunakTuka ux pacrnpocrpanenns. CIIN/] u mepsl ero mpouIakTUKH.
Jemoncmpayua. Cxema CTpoeHUs1 BUpyca.

Ocnognvle nonsamus. Bupyc. bakrepuodar. Kancun.

Paznen 3 OPI'AHU3M (19 u)

Tema 3.1 OPTAHU3M — EJIMHOE HEJIOE. MHOI'OOBPA3UE OPI'TAHU3MOB (1 4)
Pasnoo6pa3ue opraHu3smMoB (OJHOKJIETOYHBIE W MHOTOKJIETOYHBIE OpPraHU3MBI).
MHOroKJEeTOUHbIE  OpraHu3M Kak JHMCKpeTHas cuctemMa (TKaHHU, OpTaHbl).
KononuanpHble OpraHU3MBbl.

Hemoncmpayua. IIpumepbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB.
Ocnoeénvie nomamusa. OpranuzM. OJHOKJIETOYHBIM OpPraHu3sM. MHOTIOKJIETOYHBIN
OpraHu3M.

Tema 3.2 OBMEH BEIIECTB U NNPEBPAIIIEHUE YHEPTUA. DHEPTETUYECKHI
OBMEH (1 4v)

OOMeH BellecTB U MpeBpalleHrue YHEPruu B KieTke. [lmacTuueckuil U sHepreTHuecKuii 0OMeEH.
AT® kak yHHMBEpCaJbHBIH MCTOYHHMK DJHEPrMM. Makposprudyeckue CBs3H. OTalbl
HHEPreTUUECKOro oOMeHa, pacilleNIeHHE IJIFOKO3BI.

Jlemoncmpayus. Cxema oOMeHa BEIIECTB.

Ocnognvie nonamusa. O6MeH BeuiecTB. Merabonusm. DHepreTuueckuit oOMeH. Ilnactuueckuit
oomMer. AT®. I'mukomns. KitetouHoe gnixaHue.

Tema 3.3 INTACTUYECKHAN OBMEH. ®OTOCHHTE3 (1 u)

Tunsl nuranus. ABToTpodsl u rereporpodsl. Porocunte3. Passl porocunTeza. OcobeHHOCTH
oOMeHa BeIlIeCTB Y pacTeHUH, )KUBOTHBIX U I'PHUOOB.

Jemoncmpayua. Cxema poTocunresa.

Ocnosnvie nouamusn. ABtoTpodsl. ['ereporpodsr. dotocunTe3. CeroBas ¢aza. TemHOBas
da3za.

Tema 3.4 IEJIEHUE KJIETKU. MUTO3 (1u)

Jenenue knetok. Knerku B MHOTOKIeTOuHOM opranusme. [lonstue o quddepeHnnpoBke KIETOK
MHOTOKJIETOYHOTO opranuzMa. Mutotudeckuil nuki: uatepdasa, peaymnkanus JHK; muros,
(a3pl MUTOTHYECKOTO JAEJCHHS U MpeoOpa3oBaHUsS XPOMOCOM; OHOJOTMYECKHH CMBICT U
3HaueHHEe MuTO3a (Oecrmonoe pa3sMHOXKEHHE, POCT, BOCIOJHEHHE KIETOYHBIX IOTEPh B
(U3UOTOTMUECKUX U MATOJOTHYECKUX YCIOBHUSAX).

Jemoncmpayusn. Ourypbl MUTOTUYECKOTO JI€J€HHMs B KJIETKaX KOpelika JIyKa I0J]
MHUKPOCKOIIOM 1 Ha CXEME.



Jullp 4

W3ydeHne MuTO3a B KJIETKaX KOpEIIKa JIyka (BUPTyaJIbHO U/WJIM Ha TOTOBBIX Mpenaparax).
Ocnognvie nonamusa. JXKu3HEHHbI LUK KiIeTKH. XpomocoMbl.Kapuotun. Mwutotndeckuii
UK, MUTO3. buomormueckmii cmbicnm mmrto3a. Ilpodaza. Meradaza. Anadaza. Tenodasa.
Permnuxkanus (penymiukanus) JJHK.

Tema 3.5PASMHOKEHUE: BECIIOJIOE U ITOJIOBOE (1 u)

CymHocTs U (GOpMBI pa3MHOXKEHHUS OpraHu3MoB. bec- monoe pa3MHOXKEHHE pacTEeHUH U
KUBOTHBIX. Bupl Gecrionoro pasMHoxeHus. BapuanTel BereTaTUBHOTO pa3MHOKeHus. [lonoBoe
pa3MHOXKEHHE KUBOTHBIX U PACTEHUIi; raMeThl, MOJOBOW Mpoliecc. buonornyeckoe 3HaueHue
II0JIOBOT'O PA3MHOKEHHUS.

Jemoncmpayus.CxeMpl, WLTIOCTPUPYIOIIKE CIIOCOObI BETr€TaTUBHOTO PA3MHOKEHUSI PACTCHUIA;
MHUKpOIpenapaTsl SHIEKIeTOK; poTorpaduu, oTpakaromme pasHooOpa3ue MoToMCTBa y OJHOU
napbl poJAUTENCH.

Ocnognvie nounamua.Pasmuoxenue. becnonoe pasmHoxenue. IlojgoBoe pa3MHOKEHUE.
BererarusHoe pasmHoxenue. [lenenne. CnopooOpazoBanue. Criopa. Perenepariusi.

Tema 3.6 OBPABOBAHUME ITOJIOBBIX KJETOK. MEHO3 (1 u)

Meiio3 ¥ ero oTiIMYUg OT MUTO3a. buonormdeckoe 3HaueHHME Meio3a. ['ameroreHes. DTalibl
00pa3oBaHMs TOJIOBBIX KIJIETOK: Pa3MHOXKEHHE, POCT, CO3peBaHHE (Meio03) u (GopMHUpOBaHUE
MOJIOBBIX KJI€TOK. OCOOEHHOCTH CIIepMaTOreHe3a U OBOreHe3a. 3HaueHUe raMeToreHesa.
Ocnognvie nonamua.Meiio3. I'amersl. Siueknerka. Cnepmarto3oun. Crepmuii. ['ameTorenes.
Cnepmarorenes. OBorenes. Cragus pazmuoxxenus. Ctanusa pocta. Cragust cospeBanust. Ctagus
dbopmupoBanus. PaznenpHomnomnbie opranu3mel. ['epmadpoauTh.

Tema 3.7 OIIVIOAOTBOPEHHE (1 4)

OmI00TBOPEHHE M €ro CYIIHOCTh. BHOJOTHMYeCKHid CMBICI OIUIOJOTBOpPEHUS. BapuaHThl
OTLIIOIOTBOPEHUS (HapyKHOE, BHYTPEHHEE, IEPEKPECTHOE, CaMOOIIJIOJOTBOPEHHIE, €CTECTBEHHOE
U UCKyccTBeHHOE). OCOOCHHOCTH OTUIOOTBOPEHUS y pacTeHuid. /[BOifHOE OIJI0I0TBOPEHHE Y
MOKPBITOCEMEHHBIX.

Ocnosnvle nonamusn. OTJIONOTBOPEHHE: HapykHOe, BHyTpeHHee. OcemeHeHue. 3uroTa.
JIBOiTHOE OTJIOIOTBOPEHHE.

Tema 3.8 HHINBUAYAJIBHOE PASBBUTHUE OPTAHU3MOB (1 1)

OMOpHOHaNbHBIA Tepuos pa3BuTUSA. OCHOBHBIE 3aKOHOMEPHOCTH JIpoOJIeHHs; 0Opa3oBaHUE
OJTHOCJIOMHOTO 3apojipllla — OnacTynbl. [acTpymnsmus; 3aKOHOMEPHOCTH 00pa3oBaHUs
JBYXCIIOMHOTO 3apoAasllla — racTpyibl. [IepBUYHBI OpraHoreHe3 W JaJbHEWIIas
muddepeHMpoBKa TKaHeH, OpraHoB M cucTeM. [locTaMOpuOHANBbHBIM NepHoa pa3BUTHSL.
@®opMbl TOCTAIMOPUOHANILHOTO Nepuoa pa3BuTHs. Henpsmoe pa3zButue; MOTHBIA U HEMOJIHBIN
metamop¢o3. bruonornyeckuii cmbica pa3BuTusa ¢ meramopdozom. [Ipsimoe pazsutue.
Jemoncmpayun. TaOnuipl, WUTFOCTPUPYIONIUE MPOIIECCH PaH- HUX AITAoOB 3MOPHOHAIBHOTO
pa3BUTHI U MeTaMop(}o3a y WIEHHUCTOHOTHX, TO3BOHOYHBIX (KECTKOKPBUIBIX M YEIIyEeKPBUIbIX,
am¢ubmii); cxembl IpeoOpazoBaHusl OPraHOB U TKaHEH B Mpoliecce OHTO- U (huioreHesa.
Ocnosnvte nonamusa. Oatorenes. Tunsl oHTOreHe3a. Omopuorenes. [Ipodnenue. [Nactpynsaus.
Heiipyna. PocT: orpaHn4eHHbI U HEOTPAaHUYEHHBIMN.

Tema 3.9 OHTOI'EHE3 UEJIOBEKA. PEITPOJAYKTHUBHOE 3/I0POBBE (1 4)

Oco0eHHOCTH SMOPUOHALHOTO PAa3BUTHS 4YeloBeka. [Iporecchl, MpOUCXOASIINE HA PAHHUX
sTanmax smOpuoreHesa (popmupoBanue Mopyasl W Omactynsl). [IpeamnogHbii W TMIIOAHBIN
nepuoAsl. Poxaenune. [locToMOpHOHANBHBI  MEPHON  Pa3BUTHS:  JTOPETPOTYyKTHBHBIM,
PENPOIYKTUBHBIN NEPHUOJIBI, CTApEHUE U CMepTh. KpuTrnueckue rmepuosl OHTOreHe3a. BiausHue
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HUKOTHHA, QJKOTOJS M HAPKOTUKOB HA pPa3BUTHE 3apoJblllla U PENpPOAYKTUBHOE 310POBBE
YyelioBeKa.

Jemoncmpayua. Tabnuupl, WUTIOCTPUPYIOIIAE IPOLECCHl PAHHUX 3TAloB 3MOPHOHAIHLHOTO
pa3BUTHUS YETIOBEKA.

Ocnosnvle nonamua.Mopyna. binacryna. 'actpyna. Heipyna. JlopenpoayKTHUBHBIN HEpUO/I.
PenponykruBHbiii iepuon. Ilepuos ctapenus.

Tema 3.10 TEHETUKA — HAYKA O 3BAKOHOMEPHOCTSAX
HACJIEACTBEHHOCTU U UBMEHYUBOCTHU.I'. MEHJEJIb —
OCHOBOITIOJIOKHUK TEHETHUKMU (1 v)

OtkpeiTue I'. MeHngenem 3aKOHOMEPHOCTEH HaclieoBaHUs Npu3HAKOB. OCHOBHBIC MOHSTHUS
FeHeTUKU (TreH, JIOKyC, TOMO- JIOTUYHBIE XpPOMOCOMBI, TOMO3UIOTa, TETEPO3UrOTa,
JIOMHHAHTHOCTh, PELECCUBHOCTh, T€HOTHII, PEHOTUN). [ MOPUIOTOTHISCKUI METO/ H3y4eHUS
HACJIEJICTBEHHOCTH.

Jemoncmpayua. PonocnoBHbIE BBIJAIOIIMXCS MPEICTABUTENEH KYJIbTYpbhl. XPOMOCOMHBIE
AHOMAJIMH YeJIOBeKa U UX (PEHOTUITUYECKHE MTPOSIBIICHUSI.

Ocnosnvle nonamusa. HacnencrseHnocts. M3menunBocts. ['en. ['enotun. denotun. Aiens.
JloMuHaHTHBIM mNpu3HaK. PerneccuBHBIM mpu3Hak. [WOpua. AJBTEpPHATHBHBIA IPU3HAK.
I'omo3urora. I'ereposurora.

Tema 3.11 3AKOHOMEPHOCTHU HACJIIEAJOBAHUSA. MOHOI'UBPU/HOE
CKPEIIMUBAHMUE (14)

Monorubpuanoe ckpemyBaHue. JIOMUHAaHTHBIE U PELIECCUBHBIE TNpU3HAKU. AJiend u
aJljleNnbHble TeHbl. ['OMO3MroThl M TreTepo3urorsl. llepBelii 3akoH MeHnaens — 3aKOH
eInHO00pa3usi THOPHIOB TEPBOrO TOKOJICHUS (TpaBWIIO JAOMHHHpOBaHUS). BTOpoil 3akoH
Menpens — 3aKkoH pacuierieHus. 3akoH (runore3a) YucToThl raMeT. L{utonsornuyeckue OCHOBBI
MOHOTMOPHUAHOTO CKPEILIMBAHUS.

Jemoncmpayus. CxeMbl CKpelIMBaHMs, WUIIOCTpUpyrole omnblTel . Menaens 1o
MOHOTHOPUIHOMY CKPEIIHMBAHUIO.
Jullp 5

Pemienue 3a1a4 Ha MOHOTHOPHUIHOE CKPEIIIUBAHHE.

Ocnosnvle nonamus.JIOMUHAaHTHBIA TPHU3HAK, PELECCUBHBIM NpU3HAK. AJUIeNb, ajulelbHbIE
reHbl. 3aKOH €IuHOO0Opa3usi TMOpUIOB MEPBOrO MOKOJEHHUS. 3aKOH paclleIUIeHHs. 3aKOH
YHUCTOTHI raMeT. [ OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPIaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTH HACJIEJOBAHMUA. JAUT'UBPUIHOE
CKPELIUBAHMUE (1 v)

Jurubpunnoe ckpemmpanue. TpeTuil 3akoH MeHJenss — 3aKoH HE3aBUCHMOTO Hacle10BaHMs
IIPU3HAKOB. AHAIMMPYIOIIEE CKPELIMBaHNUE.

Hemoncmpayun. CxeMbl CKpEIIMBAaHUA, WUIIOCTpUpyrone onbiTel [. Mennens 1o
JUTHOPUIHOMY CKPEIIMBAHUIO.

Jullp 6

Pemmenue 3aa4 Ha JUTUOPUIHOE CKpPEIIMBAHUE.

OcHnogHble nouamua. 3aKOH HE3aBUCHMOIO HACJIEJOBaHMs IPU3HAKOB. AHaIM3UpYHOLIEE
ckpemuBanue. Pemrerka [lennera.

Tema 3.13 XPOMOCOMHASA TEOPUSA HACJIIEACTBEHHOCTH (1 4)

XpOMOCOMHAsI TE€OpHsl HACIEACTBEHHOCTH. 3akoH Moprana. I'pynna cuemenus. I[Ipuannsl
HapyIIEHUs CLEIJICHUs T€HOB.

Memoncmpayua.Cxempl  CKpeUIMBaHWsA, WUIIOCTpUpyomue onblTel 1. Moprana u
KPOCCHHIOBED.

Jullp 7

Pewienue 3a1a4 Ha CLEIIICHHOE HACIIEOBAaHUE ITPU3HAKOB.
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OcHnogHnbie nouamusa. XpOMOCOMHAas TEOpPUS  HACIEACTBEHHOCTH. 3akoH MopraHa.
Kpoccunrosep. I'pynna cuerieHus.

Tema 3.14 COBPEMEHHBIE ITPEJCTABJIEHUSA O TEHE U TEHOME (1 4)
I'enom.I'enoTun KaKk  cucreMa B3aMMOJICUCTBYIOIIMX TI'E€HOB. BzauMopencTBus
AJUIENIbHBIX U HEAJJICIbHBIX TEHOB.

Jemoncmpayun. CxeMbl TEHOMOB U T€HOTHUIIOB.

Ocnognvie nonamus. I'en. I'enom. I'enotun. BzaumoneiicTBus reHOB.

Tema 3.15 TEHETHUKA ITOJIA (1 4)

XpOMOCOMHOE OIIpe/ieIeHUE I0s1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OoMorameTHelii u
rereporaMeTHbIN noJ. Ilpu3Haku, CUEMIEHHBIE C TOJIOM.

Jemoncmpayusn.CxeMbpl XpOMOCOMHOT'O OIIPEJIEIICHHUS 110J1a.

Jullp 8

Pemenue 3a1a4 Ha CLEIJIEHHOE C [10JIOM HacJleZJOBaHUE ITPU3HAKOB.

Ocnosnvie nonamusa.llon. 'omoramerHslii noit. ['ereporamerHsiii noit. [Ipyu3Haku, cuenyieHHbIE
C TII0JIOM.

Tema 3.16 UIBSMEHUYUBOCTbH: HACJIEJACTBEHHASA U HEHACJIEACTBEHHASA
(1)

W3MeHYMBOCTh Kak OJHO W3 OCHOBHBIX CBOMCTB UBBIX OpranusmMoB. Haciencrsennas
(reHoTUTIMYECKAsA, WHAUBUIYyaJIbHAs, HeEOMNpeneiaeHHas). MyTalmoHHass W KOMOWHATHUBHAs
U3MEHYUBOCTh. Myranuu u MyTareHbl. HeHacnenctBeHHast (OmpeleNieHHas, TpyIIoBas,
Mou(pUKaIIMOHHAs ) U3MEHUNBOCTh. Moaudukanuu. Hopma peakiuu.

Jemoncmpayua.llpumepsl  HaclaeICTBEHHOM — (MyTallMOHHOM UM KOMOMHATHBHOW) W
HEHACJIEICTBEHHOH (MOIU(PUKAIIMOHHON ) N3MEHYUBOCTH, MEXaHH3MOB MYTaI[HiA.

Jullp9 N3zydyenre MOAU(PUKATMOHHON N3MEHYUBOCTH Ha MPUMEPE PACTCHUN.

OcHnognvie nonamusa. VI3MEHUMBOCTb: HACJEICTBEHHAs M He- HacleJICTBeHHas. Myranuu.
Myrarensl. Moaudukanuu. Hopma peakuuu.

Tema 3.17 TEHETUKA U 31OPOBBE UEJIOBEKA (1 4)

['eHeTnka uenoBeka W ee pasnenbl. MeToapl TeHeTHKH 4denoBeka. HacnmenacTBeHHble 0OJe3HHU,
TeHHbIE U XpoMOocOoMHBIe. CoMaTHUeCcKHe M TeHepaTUBHbIE MyTanuu. [[pUHIUINBI 310pOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, NPOQUIAKTUKA U JIEYCHHUS TEHETHYEeCKUX OOJe3HEeH.
Meaunko-reHeTHuecKoe KOHCYIbTHPOBaHHE.

Jemoncmpayus. IIpuMepsl TeHHBIX 1 XPOMOCOMHBIX 00JI€3HEN YeIoBeKa.

Ocnognvie nonamusn. I'eHHble 0one3Hu. XpoMocoMHble Oosie3HH. CoMaTHdyecKue MYTallUu.
['enepaTtuBHBIE MyTalUU.

Tema 3.18 CEJIEKIUS: OCHOBHBIE METO/IbI 1 JOCTUXEHUS (1 4)

Ceneknus. [Topona, copt, mramMmMm. MeTtonsl cenekuuu. LIeHTppl  MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuM. Bxuan H. Y. BaBuiioBa B pa3BUTHE T€HETUKH U CEJICKIIHH.

Jlemoncmpayusn. Kapta IeHTpOB IPOUCXOXKICHUS KYIbTYPHBIX pacTeHUi. M300pakeHus nopoa
Pa3IMYHBIX JOMAITHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUN.

Ocnosnvte nonamua. Cenexuus. [lopoma. Copr. Hramm. Ot6op. I'mbpuamsanus.
brm3kopoacTBeHHOE ckpeniuBanue. I'ereposuc. YncTsie TMHUN.

Tema 3.19 BUOTEXHOJIOI'UA: JOCTUKEHUSA U ITEPCIHEKTHUBbBI

PA3BUTUS (1 u)

buorexnonorus. ['enHas wuHxkeHepus. [eHeTHueckn MOIUPUIIUPOBAHHBIE OPTAHU3MBIL
KnonupoBanue. DTuyeckue acnekTbl OMOTEXHOIOTHH.

Jlemoncmpayus. CxeMbl KIOHUPOBAHUS U CO3JAaHUS TEHETUYECKH MOAUPHUIIMPOBAHHBIX
OpraHU3MOB.

Ocnognvie nonamus. buorexnonorus. I'ennas nmxenepus. Kinonuposanue. bruostuka.

JlaGopaTopHble U MpaKkTUYecKue padoThbi:

1.0OpraHouipI KIETKH.

2. IIpuroToBJICHNE U ONIMCAaHNE MUKPOITPETIapaTOB KIETOK PACTECHHM.

3. U3ydenue kineTok 6akTepuii Ha TOTOBBIX MUKpOIIpENapaTax.
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4. W3ydeHne MUTO3a B KJIETKaX KOPEIIKa JIyKa.
5. Pemenue 3aau Ha MOHOTHOPHIHOE CKPEUITUBAHHE.
6. Pemenne 3ama4y Ha qUTHOPHUIHOE CKPEIIMBAHUE.
7. Pemienue 3ajjau Ha CLEIVIEHHOE HACJIEJOBAHUE IPU3HAKOB.
8. Pemenne 3aa4u Ha CIEIUIEHHOE C MTOJIOM HACJIE0BAaHHUE MTPU3HAKOB.
9. M3yuyenue Moau(pUKalMOHHON U3MEHYMBOCTH Ha IPUMEPE PACTEHHH.

11 KJIIACC(1 u 6 neoenio, 34 uaca)
Paznesa 1 BUJ (21 4)
Tema 1.1 PA3BUTHUE BHOJIOTUU B JOJAPBUHOBCKHIM NEPUOJ. PABOTA K.
JIMHHEA (1 49)
OBOdIOLMSA U 3BOJIOLUUMOHHOE yueHue. Mcrtopus sBomOIMOHHBIX wujed. Kpeanuonusm u
TpanchopmusM. Cucremaruka kak Hayka. 3HadeHue pabOor K. JlunHes mno cucremaruke
pacTeHuM U )KUBOTHBIX. buHapHas HOMEHKIIATypa.
Hemoncmpayusa. Iloptpersl 1 6Morpaduu y4eHbIX, BHECIIMX BKJIaJ B pa3BUTHE SBOJIFOLIMOHHBIX
uaen.
Ocnosnvle  nonamua.OBomouus.  Kpeaumonusm.  TpanchopmusMm.  DBOJIOLUOHU3M.
Cucrematuka. bunapHas HOMEHKIaTypa.

Tema 1.2 9BOJIIOIIMOHHAS TEOPUSA K. b. JTAMAPKA (1 4)

VYueHue o rpajlaliiy KUBBIX OPraHU3MOB U MOHATHE «IECTHMLA CYLIECTB». TeopHs KaracTpod
KioBee. 3axkonbl Jlamapka (ynpakHEHHE U HEYNpPaXHEHHE OpPraHoB U HacleJOBaHHE
OnaronpuoOpereHHbIX Npu3HakoB). IIpencraBnenust Jlamapka 00 HM3MEHYMBOCTH. 3HadyeHUE
Teopuu Jlamapka.

Hemoncmpayusa. Kuzup u nestensHocts JK. b. Jlamapka.

Ocnosnvle nonamus. 3akod. Teopus. DBomtonusa. 3MeHUHBOCTD.

Tema 1.3 IIPEAIIOCBIVIKM BOSGHUKHOBEHUSA YYEHUA Y. JAPBUHA (1 4)
[Tpennocbuiku Bo3HUKHOBEHMs yueHus: Y. JlapBuHa: qocTukeHHs] B 00JacTH €CTECTBEHHBIX U
COLIMAJIbHO-9KOHOMHYECKUX HayK (KocMoroHuueckas teopus Kanra—IJlamnaca, qocTxkeHus B
00JyacTu XMMUH, 3aKOH €MHCTBA Opranu3ma u cpeasl Pynbe—CeueHoBa, NIPUHIUI KOPPEIALUN
KroBbe, pabotsl K. bapa, padotsr Y. Jlaitens, pabotsl A. Cmuta u T. Manbtyca).

Tema 1.4 DBOJTIOLNUOHHASA TEOPUSA Y. JAPBUHA (1 4)

OkcneguunoHHblii Matepuan Y. [lapBuna. Yuenue JlapBuHa 00 HM3MEHUMBOCTH. Y4YeHHE
HapBuna 06 ucKycCTBEeHHOM 0TOOpe. Beeobiast nHauBUIyalibHAast K3MEHUUBOCTh U U30BITOYHAS
YHUCIEHHOCTh OTOMCTBA. bopp0Oa 3a cyliecTBoBaHME M eCTeCTBEHHBbIN 0TOOp. Bubsl 60pb0bI 32
cymectBoBanue. [Ipeanocbuiku 60pHOBI 3a CYIIECTBOBAHUE U €CTECTBEHHOTO 0TOOpa. 3HAUCHUE
teopun JlapBuHa. [IoHATHE O CHHTETUYECKOM TEOPUHN IBOJIIOLIUN.

Jemoncmpayusn. buorpadus Y. Jlapsuna. Mapupyt u xkoHkpetHole Haxoaku Y. JlapBuHa BO
BpeMs yTEIIeCTBUs Ha Kopabdie «Burib.

OcHnosnvle nonamus. I'pynnoBas U UHIUBHyaJdbHAss U3MEHUUBOCTb. VICKyCCTBEHHBINH OTOOD.
becco3natenbHblil 1 MeTonuyeckuit oT0op. boprOa 3a cymecrBoBanue. EcrecTBeHHBI 0TOOD.
Tema 1.5 BU/J{: KPUTEPUN U CTPYKTYPA (1 v)

Bun kak reHeTHYeCKH HM30JIMPOBAaHHAS CUCTEMA; PENPONYKTHUBHAS M30JSLUS U €€ MEXaHU3MBL.
Kpurepun Buma: mopdosnoruueckuil, (uU3NOIOrHUecKuil, OHOXMMUYECKUH, Te€HETUYECKUH,
HKOJIOTMYECKUH, TeorpapruuecKuii.

Jemoncmpayua. T'epbapun W Jpyrue KOJUIEKIIMOHHbIE MaTepHalibl, HIUTIOCTPUPYIOIINE
Mop(hooruuecKkuii KpuTepuit BUaa.

JIull pl

W3ydyeHne HW3MEHUYMBOCTH M KpUTEpUEB BHUJA, OINKUCAHUE BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPHIO.

Ocnosnvie nonamus. Bun. Honynsamusa. Kapuotun. 'enodons.

Tema 1.6 nonyJssinusa KAK CTPYKTYPHAS EJJMHULIA BUJA (1 4)
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[lonynauvoHHast CTPYKTypa BHJAA; OKOJOTUYECKME U TEHETHMUYECKHE XapaKTEePUCTHKU
nomymsinuii. Jlemorpaduyeckue noka3aTesy U CTPyKTypa MOMyJIsSLUH.
Ocnognvie nonamus. Nonymsimus. Jlemorpadgudeckue mokaszarenu. PoxxgaemMmocts. CMEPTHOCTb.
[TonoBas cTpykTypa nomynsuuu. BozpactHas cTpyKTypa NOMYJISILIUH.

Tema 1.7 HNOIIYJALIUA KAK EAUHUIIA 3BOJIIOLIAU (1 u)

[Tomynsiust — »JIeMEHTapHas »HBOJIIOLMOHHAS €IUHHUIA. DJEMEHTAPHBIA 3BOJIIOLHUOHHBIN
MaTepHua U 3JEMEHTAPHOE IBOITIOLUOHHOE SIBJICHUE.

Ocnognvie nonamusa. I'enotun. I'enopona. @eHotun. DneMeHTapHOE IBOJTIOLUOHHOE SIBICHHUE.
OBOJIIOIIMOHHBIA MaTepHal.

Tema 1.8 ®AKTOPBI 3BOJIOIHNUA (1 4)

DneMEeHTapHBIC IBOTIOINUOHHBIE (PAKTOPBI (MYTAIIMOHHBIN MPOIECC, N3OSN, TOMYISIIHOHHBIE
BOJIHBI, Jpeid TEHOB, €CTECTBEHHBIM  OTOOp). DOpMBI  €CTECTBEHHOrOo  OTOOpa
(cTaOunM3UpyOMWU,  ABWKYLIMHA,  IU3pYNTHBHBIN). Bumel  u3menumBoctu.  Peseps
W3MEHYUBOCTH.

Jlemoncmpauus. KvuBble pacTeHUs W JKUBOTHBIC, TepOapuy M KOJUICKIIUHU, TOKA3bIBAIOIIHMEC
WHAUBUAYAIbHYIO H3MEHYHBOCTb.

Jullp 2

W3ydeHne n3aMEHYUBOCTH Y 0COOEH OJJTHOTO BHA.

Ocnosnvle nouamusn. Daxtopbl sBoMOUMUA. MyTanMoHHAs W3MEHYMBOCTh. MyTtaluu.
Myranuonnsiit npouecc. M3omsuus. [lonynsuuonnsie BonHbl. EctectBeHHblt 0TOOD. peiid
TEHOB.

Tema 1.9 ECTECTBEHHBI OTBEOP — TJABHAS JBHXYIIAS CHJIA
IBOJIIOLUUA (1 4)

®DopMBbI €CTECTBEHHOTO 0TOOpa (CTAOMIM3UPYIOLIUH, IBUKYIIUHN, TU3PYIITUBHBIN).

OcHoBHbIe oHATHS. [[BroKymmii 0T60p. CTabmimsupyrommii 0To60p. Ju3pynTUBHEI 0TOOD.
Tema 1.10 AJAINITAIOUA OPIAHU3MA K YCIHOBUSAM OBUTAHUSA KAK
PE3VJIBTAT JEVMCTBHUS ECTECTBEHHOI'O OTBOPA (1u)

[TpucniocoOuTeNnbHBIE OCOOEHHOCTH CTPOCHMS, OKPAaCKH Tela U TOBEACHUS IKUBOTHBIX.
[ToBenenveckue amantanuu. buoxumudeckue anantanud. DOU3HOJOTUYECKUE aJlalTallUH.
OTtHocuTeIbHAs 11€TIECO00PA3HOCTh AN TaIlHiA.

Jemoncmpayua. VinmocTtpaliud W KUBBIE PACTEHHUS U JKMBOTHBIC, TepOapuu U KOJUICKIUH,
MOKA3bIBAIOIINE MOP(OTIOTHUECKHE aJanTalluH.

Ocnosnvle nouamusa. Apantamus. Mopdonornueckas ananranus. Ddusmonorumdeckas
agantanus. buoxumuueckas anantauus. [loBeneHueckas agantanusa. llokpoBuTenbCTBEHHAs
oKkpacka u popma. MuMUKpus.

Tema 1.11 BUJOOBPA3OBAHUE KAK PE3YJIBTAT 9BOJIIOLUMH (1 1)

[Tytu (cmocoOGbl) M CKOPOCTh BHJI000pa3oBaHMs; Treorpauueckoe U 3KOJOTHYECKOE
BU000pa3oBanue. ['eorpaduueckast 1 SKOJIOTHUECKast U30ISAIHS.

Jemoncmpayus. Cxembl, WUTIOCTPUPYIOLIUE Mpolecc Treorpaduyeckoro BHA000pa3oBaHMUS,
JKUBBIE pPACTEHUS U IJKUBOTHBIE, TepO0apuud ¥ KOJUICKIIMH, TMOKA3bIBAIOIINE pPe3yabTaThl
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOMTaHUs U PE3YJIbTaThl BUI000Pa30BaHMS.
Ocnosnvie nonamusa. BunooOpazoBanue. I'enodona. Mzomsuumsa. [eorpaduueckoe
BH1000pa3oBaHme. DKOJIOTHIECKOE BUA000pa30BaHNE.

Tema 1.12COXPAHEHUE MHOI'OOBPA3UA  BUIOB KAK OCHOBA
YCTOHUYHUBOI'O PA3BUTUSI BUOCDHEPHI (1 u)

buonornueckuii mporpecc u Ouonormdeckuii perpecc. I[IpuumHBI BBIMUpAHUS BUIOB.
buonornueckoe paznooOpaszue.

OcHognvle nonamus. buonornueckuii mporpecc U OMOIOTUYECKUH perpecc.

Tema 1.13 TOKA3SATEJIBCTBA 3BOJIIOIA OPTAHUYECKOI'O MUPA (1 4)
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[MuTonornyeckue u MOJIEKYJISIPHO-OMOJIOTHYECKHE (MONEKYIAPHO-TEHETUUECKUE),
CpPaBHUTEIHHO-aHATOMHUYECKHE  (CPaBHUTEIHHO-MOP(OJIIOTHYECKUE),  MaJCOHTOJOTHUECKHE,
sMOpuonornyeckre u Ouoreorpapuueckue 10Ka3aTeaIbCTBA IBOIIOIUH.
Hemoncmpayua.  Wmroctpauuy,  JEMOHCTPUPYIOIIME  CXOJACTBO  PAaHHMX  JTaroB
AMOpPUOHAIIBHOTO PAa3BUTHUS IIO3BOHOYHBIX, MYJSDKM W JpyrM€ HarjsJHble MaTepualbl,
WJUTFOCTPUPYIOLIME aHAJIOTUYHBIE U TOMOJIOTUYHBIE OPTaHbl, PYAUMEHTHI U ATABU3MBI.
Ocnognvie nouamusn. llutonorus. MonekynspHas Ouonorusi. CpaBHUTENBHAS aHATOMUS.
[TaneonTonorusi. buoreorpadus. Ananoruunsie opransl. ['OMONOrHUHbIE OpraHbl. PyTuMeHTHI.
ATaBU3MBL.
Tema 1.14PABBUTHE NPEJCTABJEHUMA O NMPOUCXOXJIEHUM XW3HU HA
3EMUJIE (1 4)
Konnernmuu abuorenesa u 6uorenesa. Oneitel @. Pequ, JI. Cnamanmanu u M. M. TepexoBckoro,
onsIT JI. [Tactepa. ' umore3s! cTallnOHAPHOTO COCTOSIHUS U ITAHCIIEPMUMU.
Hemoncmpayusa. Cxemsl onbiToB @. Penu, JI. Cnananuanu u JI. ITactepa.
OcHnosnbvie nonamus. Abuorenes. buorenes. [lancnepmusi. Teopusi cTalimoOHapHOTO COCTOSTHHSL.
Tema 1.15 COBPEMEHHBIE ITPEJICTABJIEHUAO BOSHUKHOBEHHNU

ZKU3HHU (14)
Opranvdeckuii MUp Kak pe3yJibTaT 3BOJIIOLNMU. BOSHUKHOBEHHE M pa3BUTHE JKU3HU Ha 3emile.
XuMuueckul, npenouonoruueckuil (teopusi akagemuka A. M. Omapuna) u Onosiormueckuit
JTanbl pa3BUTHUS )KUBOU MaTtepuu. Teopus 6uomos3a.
Jemoncmpayusn. CxeMbl BOSBHUKHOBEHUSI MEMOPAHHBIX CTPYKTYP U OAHOKJIETOYHBIX 3YKapHOT.
Ocnognvie nonamus. buonoss. Koanepsar. [IpoOHOHT (TPOTOOHOHT).
Tema 1.16 PABBUTHUE KU3HU HA 3EMJIE (2 4)
Pa3Butue xu3HHM Ha 3emile B apXEUCKyI0 M MPOTEPO30UCKYIO 3pbl. [lepBble ciienbl KU3HU Ha
3emiie. [TosiBieHNEe BceX COBPEMEHHBIX TUIIOB OECIIO3BOHOUHBIX KUBOTHBIX. [IepBble XOp1OBBIE.
Pa3BuTne BOJHBIX pACTECHUN.
PasButne xu3Hu Ha 3emiie B naneo3oiickyro 3py. I[losBieHHe M 3BOIIOLUS CYyXOMYTHBIX
pacteHnid. [lanopoTHUKHM, CEMEHHbBIE TAIOPOTHUKH, FOJIOCEMEHHBIE pacTeHus. Bo3HUKHOBEHNE
MO3BOHOYHBIX: PbIObI, 3 MHOBOHbIE, IPECMBIKAIOIIIHECS.
Pa3Butne >ku3HM Ha 3emiie B ME3030MCKYI0 M KalHO30HCKyro O9pbl. IlosBieHue wu
pacnpocTpaHEeHUE MOKPHITOCEMEHHBIX pacTeHuH. BO3HHMKHOBEHHE NTHUI] U MIIEKONUTAIOLIUX.
[TostBnenue u pasButHe npumaros. llosBieHne yenoBeka.
Jemoncmpayus.Peniponykuuu xkaptul 3. bypuana, orpaxaroomux ¢ayHy u (Giaopy pazaIudHbIX
3P U MEPUOJIOB; CXEMBI Pa3BUTHUS LIAPCTB )KMBOW MPUPOABI; OKAMEHEJIOCTH, OTIEYATKH PACTECHUM
B JPEBHUX MOpoJax. Moenu cKeneToB YeloBeKa U O3BOHOYHBIX JKUBOTHBIX.
Ocnognvie nonamus. JoH. Opa. [lepuon.
Tema 1.17 THIIOTE3bI TIPOUCXOXIAEHUSA YEJTOBEKA (1 4)
AHTpOIIOTEHE3 U €ro IBWXKYIUE cuibl. lIpencTaBneHns o MpOUCXOKICHUN YEJIOBEKA B Pa3HbIC
Nepuoabl UCTOPUH HAYKH.
OcHognvie nonamus. AuTponoreses. J[BUKylue CHIbl aHTPOIIOT€HE3A.
Tema 1.18 INOJOKEHUE YEJIOBEKAB CUCTEME ’KUBOTHOI'O MUPA (1 4)
ITpoucxoxnaeHue yenoseka. MecTo uenoBeka B )kMBOW npupojie. CUCTEMaTHYECKOE TOJI0KEHUE
Buga Homosapiens B cucteme KuBOTHOro Mupa. Ilpu3Haku U CBOMCTBa 4YeloBeKa,
MO3BOJIAIOIINE OTHECTH €70 K Pa3IMYHbIM CUCTEMAaTUYECKUM TPYIIIIaM apCTBa KUBOTHBIX.
Ocnosnvie nonamusa. Xopaosele. Mnexkonuraromue. [Ipumatel. PynuMeHTsl. ATaBU3MBI.
Tema 1.19 9BOJIIOLIUA YEJTOBEKA (1 1)
Craguu 3BOJIIOLMU 4YeNOBEKa: MPUMAThl — MPEIKU YEJNIOBEKa, aBCTPAIONHUTEK, YeJIOBEK
YMEIIbIi, APEBHENUIINI YeIOBEK, APEBHUN YEJIOBEK, IEPBHIE COBPEMEHHBIE JIFOJIH.
OcHoBHble TOHATHA. [[puornmTekn. ABcTpamonuTeku. ApxaHTponbl. [lameoaHTpombI.
HeoanTpomsr.
Tema 1.20 YEJOBEYECKHE PACHI (1 4)
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[MomynsimonHast cTpykTypa Buaa Homosapiens; uenoBedecKkue pachl; pacooOpa3oBaHUE;
€IMHCTBO NMpPOUCXOXKJeHUs pac. [IpucnocoduTenbHOe 3HaUCHUE pacoBBIX IMpPU3HAKOB. Buaooe
€IMHCTBO Y€JIOBEUECTBA.

OcHoBHble nousiTus. Paca. bonbimas paca. Manas paca. Hanus.

Paznen 2 IKOCUCTEMA (12 4)

Tema 2.1 OPI'AHUM3M U CPEJA. OKOJOI'MYECKHUE ®AKTOPDI (1 4)

Opranm3m u cpena. @akropsl cpenbl odutanus. Knaccudukanus skonorudeckux (akTopoB.
Bnusinue dakropoB cpensl Ha opraHusM. [Ipenenbl BBIHOCIMBOCTH. 30Ha ONTHMYyMa, 30HA
yraetrenus. OrpannunBaroninii pakrop. 3akon MuHIMyMa JInOuxa. DKoIoruuecKas HuIa.
Jemoncmpayua. Harnsnele MaTepuansl, IEMOHCTPUPYIOLIME BIUsAHUE (DAKTOPOB Cpeibl Ha
OpraHH3M.

Ocnosnvle nouamusa. Dxonorus. Dkocucrema. Cpena oOuTaHus. DKOJIOTHYECKUN (akTop.
[Tpenenst BeIHOCTUBOCTH. OrpaHUYMBAIONINIA (HAKTOP.

Tema 2.2 ABUOTHUYECKHUE ®AKTOPBI CPEJBI (1 4)

@akTopbl cpenbl OOMTaHHS W NPUCHOCOOTICHUS K HUM JKUBBIX OPraHU3MOB. AOHMOTHYECKHE
dakTopsl cpensl. Ponb Temmeparyphl, OCBELIEHHOCTH, BIQXXHOCTH U JApPYrux (HakTopoB B
KU3HEJEATEIbHOCTH COOOIIECTB U OPTaHU3MOB.

OcHnosnvie nonamus. Abuorndeckue gaxkropsl. Anantauuu. @oronepuoausm. buonornueckne
PUTMBIL.

Tema 2.3 BUOTUYECKUE ®AKTOPBI CPEJBI (1 u)

buotnyeckue paktops! cpenpl. POpMBI B3aMMOOTHOIICHUN MEXAy opranu3mMaMu. [1o3uTHBHBIE
OTHOLIEHUsI — CUMOHMO3: MYTyaJlu3M, KOOIepanusi, KOMMEHCaIu3M. AHTHOMOTHYECKHE
OTHOLICHMS: XMIIHWYECTBO, MAapa3uTU3M, KOHKypeHUus. HeWTpanbHble OTHOLIEHUS —
HEUTpAJIU3M.

Jemoncmpayus. ITpumepsl cuMO103a NpeICTaBUTENEH Pa3IMUHbIX HAPCTB KUBOM MPUPOIBL.
Ocnosnvle nonamus. buortudeckue Qaxtopsl. [lapasutuszm. XuniauuectBo. KoHKypeHLus.
CumOnos.

Tema 2.4 CTPYKTYPA 3KOCHUCTEM (1 4)

EctecTBeHHbIE COO0IIIECTBA KUBBIX OpraHu3MoB. bruoreorneHo3sl. KOMIoHEHTHI 6HOre011eH030B:
IPOAYLIEHThl, KOHCYMEHTBI, pEIyLEeHTbl. buolneHo3bl: BHIOBOE pa3HOOOpa3ue, MIOTHOCTh
NOMyJSIMM, 6MoMacca.

Ocnognvie nonamua. Oxocucrema. buonenos. buoreonenos. Ilpoaynentsl. KoHcymeHTEI.
Penynentsr.

Tema 2.5 IMHMUIEBBIE CBSA3U. KPYT'OBOPOT BEIIECTBU IMOTOK DHEPI'UU B
IKOCUCTEMAX (1 4)

Ilenu u cetn nurtanus. Tpopuyeckue ypoBHU. DKOJIOTUYECKUE MUPAMUJIBI: YHCET, OMOMACCHI,
sHepruu. KpyroBopoT BEIECTB U SHEPTUH B SKOCUCTEMAX.

Jemoncmpayusn. Cxembl, WITIOCTPUPYIONINE MHUILEBHIE LIETIH U CETH, SKOJIOTMUECKUE TUPAMU/IBI
Y KPYrOBOPOT BEIIECTB U NOTOK SHEPTUU B IKOCHCTEMAX.

Ocnognvie nonamusa. Ilumesas nens. [lumesas cers. Tpoduueckuit ypoBeHb. Kpyrosopot
BELIECTB U ITOTOK SHEPTUU B DKOCUCTEMAX.

Jullp 3

Cocmaenenue cxem nepedadu eewjecma u dSHepauu (yenu numanus)

Tema 2.6 IPHUUHBI YCTOMYNBOCTU U CMEHBI DKOCUCTEM (1 u)

N3menenue coobmiectB. CMeHa skocucTeM. J[MHAMHUECKoe paBHOBECHE.

IKcKypcuu

EctecTBeHHbIe (TPUPOIHBIE) SKOCUCTEMEI (JIEC, TYT, BOJIOEM U T. JI.) CBO€H MECTHOCTH.
Ocnoenvie nouamusa. (CMEHA DSKOCHUCTEM. YCTOMYMBOCTH HKOCHCTEM. JIMHammyeckoe
paBHOBECHE.

Tema 2.7 BJUSIHUE YEJIOBEKA HA 9KOCUCTEMBI (1 4)

DKOJIOTMYECKHE HapyLUIEeHUs. ATPOLIEHO3BI.
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Ikcekypcuu VIcKyCcCTBEHHBIE SKOCUCTEMEI (TTapK, CKBEP, Cajl, IMOJIE U T. [I.) CBOCH MECTHOCTH.
OcHogeHble nonamus. ArporeHo3.

Tema 2.8 BUOCD®EPA — I''IOBAJIBHAS DKOCUCTEMA (1 4)

buocepa — xuBas oGosouka miaHeTel. CTpykTypa Omochepsl. KommoHeHTh Omocdepsr:
KMBOE BEIIECTBO, BHJIOBOW COCTaB, pa3HOOOpa3ue W BKJIAJ B OMoMaccy; OMOKOCHOE U KOCHOE
BemectBo Ouochepnl (B. W. Bepnanckwuii). KpyroBopor BemiectB B mnpupone. ['panuipl
ounochepsl.

Jemoncmpayusn. Cxembl, WITIOCTPUPYIOIIKE CTPYKTYPY U IPpaHULbl Onocdepsl.

Ocnognvie nonamusn. buochepa. XKusoe BemecTBo. KocHoe BemecTBo. buokocHoe BemiecTso.
buorenHoe BemiecTBo.

Tema 2.9 POJIb ’KUBbIX OPTAHU3MOB B BUOC®EPE (1 4)

Pons sxuBoro BemiectBa B 6nocdepe. KpyropopoT Bosbl U yriiepoaa B ouocdepe.

OcHnosnvile nonamus. KpyroBopot BeIIecTs.

Tema 2.10 BUOCD®EPA U YEJIOBEK (1 4)

[IpssMmoe U KOCBEeHHOE BIHUSHHE uenoBeka Ha Ouocdepy. IIpupoansie pecypchl U UX
UCIIOJIb30BaHUE. AHTPOIIOTCHHBIC (PAKTOPBI BO3JCHCTBUS HA OMOIIEHO3bI (POJIh YEIOBEKa BIIPH-
poJie); MOCIENCTBUS X03sIMCTBEHHOM nedaTenbHocTH yenoBeka. Hoocdepa.

OcHnosnvle nonamus. Aurpororenusie paxropsl. Hoocdepa.

Tema 2.11 OCHOBHBIE OKOJIOI'MYECKHUE ITPOBJIEMbI COBPEMEHHOCTH (1 4)
AHTponoresHoe BiausiHUE Ha atMochepy u ruapochepy. Ipo3us noussl. [Ipupoansie pecypcebl 1
UX HCII0JIb30BAHUE.

Jullp 4

AHau3 ¥ OLEHKA MTOCIEACTBUM JeSTEIIbHOCTH YEI0BEKa B SKOCUCTEMAX.

Ocnosnvle nonamusa. 3arpszHeHue armocdepsl U rugpocdepsl. Ipos3us nous. KuciaotHsie
noxau. [TapaukoBeIii 3¢ dexT. DKomornueckas Karactpoda.

Tema 2.12 IIYTU PEHNIEHUSA DKOJIOI'MYECKUX ITPOBJIEM (1 1)
[TpoGnembl paroHaILHOTO MPUPOAONOIb30BAHUS, OXPAHbl MPUPO/BL: 3alIUTA OT 3arps3HEHHH,
COXpaHEHHE OHTAJIOHOB M MAMSTHHUKOB MpPHUPOJbI, OOecredeHre MPUPOAHBIMU pecypcamMu
HaceJIeHus IU1aHeTbl. OCHOBBI PALIMOHAIIBHOTO IIPUPOIONIOIb30BaHUS.
Jlemoncmpayusa. KapTsl 3a110BEIHBIX TEPPUTOPUIN HalllEH CTPAHBI.
JIull p5
AHaiu3 ¥ OlleHKa INT00aJbHBIX 3KOJOTHYECKUX MPOoOJIeM U MyTel X pereHusl.
Ocnognvie nonamua. OxpaHa npupozsl. PanmoHalbHOE NPUPOAONOIB30BaHUE. 3allOBEIHUK.
3aka3Huk. HanmonaneHeiii napk. KpacHas kaura.
Pe3epBHoe Bpemst — 1 4
JlabopaTopHble H IpaKTHYeCKUE PadOThI:
1.M3yyeHne M3MEHYMBOCTH M KPHUTEPHEB BHUJA, ONHUCAHHE BHUAOB IO MOPQOIOTHUECKOMY
KPUTEPHIO.
2.M3yueHre n3MEHUYMBOCTH y 0c00€eil 0JJTHOTO BUJA.
3. CocraBieHne CXeM Mepeadd BEIEeCTB U YHEPTUH (IIeTTH A TAHHS)
4. AHanu3 M OIleHKa MOCTEICTBUH JesITeTbHOCTH YeJIOBEKA B IKOCUCTEMAX.
5. AHanu3 U OIleHKa II100abHBIX SKOJIOTHUECKUX MPOOIeM U IMyTeH UX pelieHHs..
IKCKYypPCHU:
1. EcrtectBeHHble (NPUPOIHBIE) DHKOCUCTEMBI (Jiec, Jyr, BOJOEM U T.[.) CBOeH
MECTHOCTH.
2. VckyccTBEHHBIE SKOCUCTEMBI (ITapK, CKBEp, Call, IMOJe U T. 1.) CBOSH MECTHOCTH.
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IPUMEPHBINA CIIUCOK TEM JJISI MPOEKTHBIX U UCCJIEJOBATEJBCKHX
PABOT 10,11 KJIACCBI

1. BeiOepute BaxkHOE COOBITHE B UCTOPUU OMOJIOTHH, FOJOBIIMHA KOTOPOrO OTMEYAETCS B 3TOM
WK cienyoomeM roay. Pazpaboraiite mporpaMMy KOHKypca WM BHUKTOPHHBI, MOCBSIIEHHON
3TOMY COOBITHIO.

2. IloaroroBbTe NPE3EHTALNIO U JOKIA] Ha TeMy «COBpEMEHHOE HayyHOE 00OpY/I0BAaHUE U €TO
POJIb B pEeLICHUH OMOJIOTUYECKUX 3a/1au».

3. HUccnenoBarenbckas paborta «M3ydeHue mporecca ocMoca B PAaCTHTEIBHBIX KJIETKAX).
Hccnenyiite BAMSHUE TUIIEP- U TUIIOTOHUYECKUX PACTBOPOB HA MEeMOpaHy KIIETKH.

4. OueHure cojepkaHue OEIKOB, )KMPOB M YIJIEBOAOB B IMPOJYKTaX MUTAHUS IO STUKETKAM.
CocTaBbTe MOJTHOLEHHBINA PAllMOH MUTAHUS C YYETOM SHEPreTHUECKOro OanaHca.

5. OpranusyiTe UCClIeJOBaHUE MUKPOOPraHM3MOB B MPOAYKTaX MUTAHUA: KBALIECHOW KallycTe,
KHCJIOMOJIOYHBIX MPOJIYKTaX, YaliHOM Tpuode, APOKIKEBOM TECTE U JIp.

6. Kak ocobeHHOCTH MeTaboIM3Ma KUBBIX OPraHU3MOB UCIIOIB3YIOTCS B CEIILCKOM XO3SHCTBE,
MeAMIMHE, MUKpoOuonoruu, OuorexHonmoruu? Haiigute uHPOpMANMIO B JIOMOJHUTEIBHBIX
UCTOYHHUKAX (B uTepatype, B IHTEpHETE).

7. Uto Takoe akcenepauus? [ns oTBeTa Ha 3TOT BONPOC HUCHOIB3YHTE TOMOIHHUTEIHHYIO
auTeparypy, pecypcel MIHTepHera.

8. Hcropusi cenekuuu OT JPEBHOCTH [0 HamuxX JAHeW. Mcmonb3ylTe HOMONHUTENBHYIO
JauTepaTypy u pecypcebl MHTEpHeTa.

9. HacnencTBeHHBbIE aHOMAMH YeIOBeKa, 00YCIOBIECHHBIE MyTalusaMu. [IpuunHbl pocta uncia
HACJIEICTBEHHBIX aHOMAJIUH.

10. IlpoBeauTe uccineAOBaHHWE U BBIACHUTE, KaKHe BHJbI KHUBOTHBIX M PACTCHHH B Ballel
MECTHOCTH SIBIIIIOTCS SHAEMUKAaMH, a Kakue — KocMomonuTamu. lloAroroBpTe OTYET O
poJieNlaHHOM paboTe.

11. Cobepure nHDOPMALHIO O KUBOTHBIX C MPEJOCTEPETAIONICH OKPACKOW B Ballleii MECTHOCTH.
Cnenaiite nHGOPMALMOHHBIN CTEH]T TPO ITHX >KUBOTHBIX.

12. V3ydeHue rumote3 MPOUCXOXKICHHUS YEJIOBEKA, BO3HHUKIINX B Pa3JIMYHbIE HUCTOPUYECKHE
nepuojibl. CocTaBbTe TOKJIAJ UM CENaiTe CTeH ] Ha 3Ty TeMY.

13. OueHuTe OCHOBHBIE 3KOJOTMYECKHE HapylleHus B Bamiem peruone. Mudpopmanuio 1o
pe3yjibTaTaM OLIEHKU IpEJICTaBbTE€ HAa cCaiTe LIKOJBl WM NPEJIOKUTE s MyOJUKaluu B
MECTHOM Tasere.
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3. TemaTnuyeckoe MJIAHMPOBAHME
10 knacc. Becero 34 u.

Paznen

Koauu
eCTBO
4acoB

Tembl

KoaunuecTBo
9JacoB

OcHoOBHbBIE BU/bI 1eSITeJILHOCTH 00y4YaroLIUXCsl
(Ha YpOBHe YHHBepCATbHBIX Y4eOHBIX AelcTBHI)

OcHoBHBICHaNpaB
JICHUSIBOCTIUTATEJ
bHOH/IEATEJBLHOCT
"

BBeaenuel u

BBenenne

[loBTOpsITOT ~ CHUCTEMYy  JKMBBIX  OpPraHU3MOB,
XapaKkTepU3yloT ULapcTBa JKMBOW MPUPOABI U
HayKH, U3y4Jarolne OT/IEIbHbBIE 1apcTBa,
OTIPEAETISIOT MPAKTHIEeCKOe 3HAYCHHE OMOJIOTHH B
COBPEMEHHOM MHpE

1,2,3,4,5,7,8

Pa3znen 1.
buoaorus KaK
HayKa. MeTtoasbl
HAYYHOI'0
MO3HAHUSI.

3yg

Tema 1.1. Kpatkas
pa3BUTHS OMOJIOTHHI

UCTOPUS

XapakTepu3yroT OHOJIOTHIO KaK HayKy, €e MeCTO U
poilb  CpemM  IPYrHX  €CTECTBEHHO-HAYYHBIX
JMCIHMIUTHH, CHCTEMATU3UPYIOT pa3zielibl OHOIOrHU
B 3aBUCHMOCTH OT OOBEKTOB HCCIICAOBAHUS U
UCCIICyeMbIX MPOSIBJICHUI )KU3HH, BBISBISIOT POJIb
OT/ICNIBHBIX ~ YYEHBIX B pa3BUTHH OHOJIOTHH,
OIIPEICIISIFOT ATAIbl PA3BUTHUS

OMOJIOTUH KaK HAayKH

1,2,3,4,5,7,8

Tema 1.2. CymHOCTh XHU3HH H
CBOMCTBA )KUBOT'O

OHpe}:[eJ'ISIIOT IMOHATHUEC <GKHU3HbL», XapPaKTCPU3YIOT
CBOICTBA KUBOI'O U OCHOBHEIC MMPOSBJICHUSA ) XU3HU,
ydarcs OTJINYaTh )KUBOC OT HE)KMBOI'O

3,4,5,8

Tema 1.3.
KABOH
onoioruu

YpoBHU Opranusanuu
MaTepHH. Mertonsl

Hator  ompeneneHue  ypoBHEW  OpraHu3aluu
J)KUBOTO,  ONPEAENAIT  HEPAPXUI0  YPOBHEH
OpraHu3alyl W TPOSBICHUS XHU3HU Ha KaXKJIOM
YpOBHE Kak TMpeAMeT U3yYeHus OWOJIOTHH.
3HAKOMSITCA ¢ METOJaMH ITO3HaHUS

JKUBOH MIPUPOJIBI, BBIIETIAS pu 3TOM
oOmieHayIHbIe u CIeIUaTbHbIE METO/IBI
WCCIIEIOBAHMS, XapaKTepU3yIOT KaXKIBIA METO
HCCJIEIOBaHNsI B HICTOPUYECKOM aCIIEKTe

3,4,5,8

Paszgen 2. Kierka
11 u.

2.1. Ucropusi u3y-
YeHHs KJIETKH.
Kaerounas

Tewma 2.1. UcTopus uzyuenus
kieTku. Kierounas teopus

3HAKOMSITCA C UCTOPUEN H3YUEHMSI KIIETKH
M CO3JaHNeM KJIETOYHOW TEOpHH, XapaKTePU3YIOT
OCHOBHBIE TTOJIOKEHHS KJIIETOUHOM TeOpun

1,2,3,4,5,7,8
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Teopus.- 14

2.2. XuMH4YecKHi 6 Tema 2.2. XuUMHYECKHH COCTaB OnpenessiroT €IUHCTBO 3JICMEHTHOI'O COCTaBa 3,4,5,8
COCTaB KJIETKH -54 KJIIETKH KaK OJIHO U3 CBOWCTB JKHUBOTO, PACIPeelisioT
XMMHUYECKHE DJIEMEHTHI 0 TPYMIaM B 3aBUCHMOCTH
OT  KOJHMYECTBEHHOTO  IPEACTABUTEIHCTBA B
Opra"m3Me, XapaKTepU3ylT pOJb  OTAEITHHBIX
DIIEMEHTOB
7 Tema 2.3. Heopranuueckue XapakTepusyloT pojb BOJbl U MUHEPAIbHBIX 3,4,5,6,8
BEIeCTBA KIIETKH coleit B KIIeTKe
Tema 2.4. Opranuueckue Jaror onpeneineHue u NpUBOAAT Kiaccudukaiuio | 3.4.5,8
8 BemiecTBa. OO0IIast XapaKkTePUCTHKA. OpraHUYECKHUX BEIIIECTB, KJIacCCU(UITUPYIOT
Jlum et JUTHUABI, TIPUBOIST UX XUMHYECKHE OCOOEHHOCTH U
OTPEIENSIIOT OMOJIOTUYECKYIO POJIb JIMTTHJIOB
Tema 2.5. Oprannueckue OnpenessitoT yrieBojabl Kak Kiacc opraHuueckux | 3,4,5,8
9 BellecTBa. YTIeBOAbl. benku COCIMHEHUH, KIaCCH(PUIMPYIOT YIIIEBOJBI IO
CTPOSHHUIO, BBIACHSAIOT OHOJOTHYECKYI0  POJb
YIJIEBOOB, XapaKTePU3YyIOT OCITKM ¢ XUMUYECKOH 1
OMOJOTUYECKON TOUYEK 3pEHUS
Tewma 2.6. Opranunueckue OnpenensiioT yrieBoabl Kak kiacc opranumueckux | 2,3,4,5,8
10 BenlecTBa. HyKkiienHOBbIE KUCIOTHI COCJIMHEHUH, KIacCHQUIUPYIOT YIIEBOJABl MO
CTPOCHHWIO, BBIICHAIOT  OWOJOTHYECKYIO  POJIb
YTIIEBOJIOB, XapaKTEPU3YIOT OEITKH ¢ XUMUYECKON 1
OHMOJIOrHYECKOI TOUEeK 3pEeHuUs
2.3. CtpoeHue Tema 2.7. DykapruoTudeckas [IpuBogsT o0mmif 1aH crpoennst | 2,3,4,5,7,8
IyKaApUOTHYECKOIT knetka. [luronnazma. Opranouisl. JYKapUOTHYECKOW KIIETKH, AT ONpeIeICHUs
U 11 Jullp 1 OpraHouabIKIETKH. OpraHOMJOB M BKIIOYEHUH, KIacCUPUIHUPYIOT
NMPOKAPHOTHYECKOM OpraHoHjbl B 3aBUCHMOCTH OT OCOOCHHOCTEW UX
KJIETOK -54 CTPOCHUS U ONPEACISIOT POJIb KAXKJIOT0 OpraHouaa
B KJICTKE
12 Tema 2.8. Kierounoe SIAPO. JatoT ompenenenue sapa Kak crocoba xpanenus | 2,3,4,5,7,8

Xpomocombl.  KierouHoe — siapo.
XpOMOCOMBI.
Jullp2]IpurotoBieHue U ONMCAHUE

HACIIE/ICTBEHHONH WHQpOpMAlMM H  XPOMOCOM,
XapaKTepU3YIOT KOMIOHEHTHI Spa U X (yHKIUH
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MUKPOIpEenapaToB KJIETOK
pacTeHui.

Tema 2.9. JlaroT onpeneneHre MpoKapuoT U OIPENEIISIOT 3,4,5,8
13 [IpoxapuoTuueckaskieTka. OCOOCHHOCTH MIX CTPOCHHUS
Jullp3 VI3yvenue KIeToK OakTepuii
Ha FOTOBBIX MHUKpOIIpenapaTax.
Tema 2.10. Peanuzanus OnpenensiroT TeHeTHYeCKUi Kol U Xapakrepusyiot | 3,4,5,8
14 HaCNIe[ICTBEHHON HHQOpManuu B €ro CBOWCTBa, OMNKMCHIBAIOT J3Talbl pealu3aluy
KJIETKE HaCJIE/ICTBEHHON WHQpOpManuu B KIETKe, ydarcs
pelaTh 3aJa4u 10 MOJIEKYJISIpHOH OHOJIOTHI
15 Tema 2.11. Heknerounas ¢opma XapakTepu3yloT BHPYCHl Kak HekJeTouHyto ¢opmy | 3,4,5,6,8
JKU3HH: BUPYCHI JKU3HH, OMPEICISIOT OCOOCHHOCTH CTPOCHHA |
JKU3HEIEATETbHOCTH BHPYCOB; OIMCBIBAIOT
JKU3HEHHBIH LMK BUpyca HMMMyHoAeuuuTa
YeJoBeKa
Paznen 3. 16 Tewma 3.1. Opranusm — eauHOE XapakTepusyloT OpraHu3M Kak OJuH u3 ypoBHed | 3,4,5,8
Opranuszm nenoe. MHOroodpasue opraHu3MoB OpraHu3aly  XHUBOTO, KJ1accu(pUUUPYOT
19 u. OpraHu3MBbI 10 KOJIMYECTBYKJIETOK M CTEIICHH CBS3H
3.1. Opranmsm — MEX1y HUMH
eIMHOe nesoe.
MHuoroo0pa3ue
JKUBBIX
OPraHu3MoB.- 14
3.2. OoOmen Be- 17 Tema 3.2. OOMeH BemecTB H XapakTepu3yloT OOMeH BemiecTB kKak omHo u3 | 3,4,5,8
mecrs W Ipe- IIpeBpallcHue SHEPIHH. CBOICTB JKHBOro, omnpeaensoor ponb ATO B
BpallieHne DHepreTHyeckuii 0OMeH OpraHusme, 3aIUCHIBAIOT OCHOBHOE
HEPruu- 24 SHEPTreTUYECKOE YypaBHEHHE, OIMCHIBAIOT 3TaIlbl
SHEPreTHYECKOro 0OMeHa
18 Tema 3.3. [TnacTudeckuii 0OMeH. XapakTepu3yloT IJlacTHYecKuii oOMeH kak dran | 3,4,5,8
®doTtocuHTE3 obmero oOMeHa BEMIECTB, KIACCUPHUIHPYIOT
OpraHu3Mbl [0 THIIaM IUTAaHHS, OIHKCBHIBAIOT
¢orocunTe3 1o ¢azaMm, BBISIBISSL IPOLECCHI,
IpOTEeKale Ha Kaxaod ¢dase, OIpenessor
OnosoruuecKoe 3HaYeHne POTOCHHTE3A
3.3. Pa3mHoO)KeHne— 19 Tewma 3.4. Jlenenue knetku. MuTo3. XapakTepHu3yloT pocT U pa3BUTHE Kak npossieHue | 2,3,4,5, 7,8
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Jullp 4 W3yyenne wMutOo3a B
KJIETKax KOpPELIKa JIyKa.

JKHN3HH, KJ'IaCCI/I(l)I/II_II/IpyIOT THIIBI KJICTOYHOI'O
JACIICHUSA, OIIPEACIAIOT JKH3HCHHBIN ITMKJI KJIETKH U
MHUTOTHYECKHUN OUKII, OIIMCBIBAIOT OTaIlbl
MHUTOTHUYCCKOI'O OUKIa, BBIABIISAIOT 3HA4YCHHC
MHUTO3a

20 Tema 3.5. Pasmuoxxenue: Gecronoe OnpenensitoT pa3MHOXKEHHE KaK CBOWCTBO kuBoro, | 3,4,5, 8
U TIOJIOBOE. BBICTISIIOT ~ CIIOCOOBI  Pa3MHOMXKCHUS u
XapaKTePU3YIOT KX/l W3 HUX, BBISBISIOT
OCOOCHHOCTH W 3HaueHHe OeCIIOIOT0 W IOJIOBOTO
Croco00B Pa3MHOKEHUS
21 Tema 3.6. OOpa3oBaHHE TIOJIOBBIX XapakTepu3yloT ~ IOJIOBbIE  KJIETKHM, BbiBisas | 3,4,5, 8
KJIETOK. Melo3 OCOOCHHOCTH HX CTPOCHHUS, M MEHO03 Kak CIocod
KJIIETOYHOTO JIETICHWS, OINHWCHIBAIOT MeEHO03 II0
CTaJusIM, BBISIBIISIIOT MECTO Mel03a B Iiporiecce
raMeTorenesa
22 Tewma 3.7. OmtogoTBoOpeHne Hatot olpezeeHue omtonoTBopenHus, | 3,4,5, 8
KIACCU(PUIPYIOT  JKUBOTHBIX IO  CIIOcoOam
OTIJIOJIOTBOPEHHMSI, OTIMCBHIBAIOT TPOLIECC IBOMHOTO
OIUIOJIOTBOPEHUSI Y  IIBETKOBBIX  PAaCTEHUH,
BEISBJISIIOT Omosorn4eckoe 3HaYeHUE
OTIJIOJIOTBOPEHHS
3.4. NupuBuayaib- 23 Tema 3.8. NunuBunyansHOE Jator ompenenenne oHTOreHe3a, ompenensiorT ero | 3,4,5, 8
HOe pa3BUTHE Opra- pa3BHUTHE OPTaHU3MOB. 3Tambl U OMHUCHIBAIOT MPOIIECCHI, IPOUCXOIAIINE Ha
HU3MOB  (OHTOTe- Ka)KJIOM dTare
He3)-24 24 Tema 3.9. OHTOreHe3 uYenoBEKa. XapakTepu3yloT 0COOCHHOCTH 3TarnoB oHToreHesa | 3,4,5,6, 8
PernpoaykTuBHOE 3/10pOBBE. YeJ0BeKa, OMHMCHIBAIOT MPOIECCHI, MPOUCXOJSIINE
Ha KaXJIOM D3Talle, BBISABIAIOT BIUSHUE HUKOTHHA,
AJKOTOJII ¥ HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE
YeJoBeKa
25 Tema 3.10. I'emetnka — Hayka o OmnpenensroT TEeHETHKY Kak oauH wu3 pasgenos | 1,2.3,4,5,6,7,8
3.5. HacaencrtBeH- 3aKOHOMEPHOCTSX OHMOJIOTHH, BBISBISIOT POJb TEHETUKH B Pa3BUTHH
HOCTb M  H3MEH- HACJICICTBEHHOCTH U OMOJIOTHH, XapaKTepU3YIOT HACIIEACTBEHHOCTh H
YUBOCTH -8 4 W3MEHYNBOCTH. I'. Mennenp — W3MEHUYHUBOCTh KaK CBOMCTBAa KHMBOTO, BBISICHSIIOT
OCHOBOTIOJIOXKHUK T€HETHKH. poib MeHiens B pa3BUTHH T€HETUKH
26 Tema 3.11. 3aKOHOMEPHOCTH XapakTepu3ytor ocoOeHHocTH MoHorubpuasoro | 2,3 4,5,7,8
HacjaemoBaHus.  MoHOTHOpHIHOE CKpEeNIMBaHUs, TIEPBbIA U BTOPOI 3aKOHBI MeH e,
CKpEIINBaHHE. 3aKOH YHCTOTHI TaMeT, y4arcs pelrath 3aJayd Ha
Jullp 5 Pemenne 3amau Ha NIEpBBIN U BTOPOH 3aKOHBI MeHens
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MOHOFI/I6pI/II[HOC CKpCUIMBAHUC.

27 Tema 3.12. 3aKOHOMEPHOCTH Xapaktepu3yloT TpeTHii 3akoH Mennens, nawot | 2,3,4,5,7,8
HacJIeI0BaHMUS. ompeJieNieHue aHAIM3UPYIOUIETO CKPEIIMBAaHUS H
JurnbpunHoeckpemuBaHue. OTIpENIeNIAIOT er0 3HaYCHHE, YUaTcs pelaTh 3a1a4n
Jullp6  Pemenue  3amay  Ha Ha JUTHOPHUIHOE CKPEIINBaHUE
JUTHOpHUIHOE CKpEeIIMBaHHeE.

28 Tema 3.13. XpomocomHasi Teopus XapakTepus3yroT MON0XKEHUs XpoMocoMHol teopun | 1,2,3,4,5. 7,8
HaCJICACTBEHHOCTH. HACJICAACTBEHHOCTH M Yy4YaTcsl pelaTh 3ajadd Ha
Jullp7 Pemenne 3aqa4d Ha CLEIJICHHOE HaclIeOBaHUE
CIICTIJICHHOE HacJeJOBaHUE
MPU3HAKOB.

29 Tewma 3.14. CoBpeMeHHBIE JatoT onpeznenenue MOHITHS «T€HOM», 3HakomsTcs | 3,4,5, ,8
NPEACTABJICHUSL O T€HE U TeHOME. C TUIIAaMH B3aMMOJICHCTBHS T€HOB B TCHOTHIIE

30 Tema 3.15. 'eneTrka mnona. Hator  ompenmeneHwe — mona, 3Hakomsarcs ¢ | 2,3,4,5,6,7,8
Jullp8 XPOMOCOMHBIM ONpeAEICHUEM noJja,

Pemenue 3agay Ha CLEIUICHHOE C XapaKTepU3YIOT ayTOCOMBI U IIOJIOBBIE XPOMOCOMBI,

MIOJIOM HAaCJIeJI0BAaHHE PU3HAKOB. reTepOraMEeTHBI M TOMOTAaMETHBIH IOJ, yd4arcs
pemath 3aJadd  Ha  CIEIUIEHHOE C TIOJOM
HaclieI0BaHHe

31 Tema 3.16. W3MeHYnBOCTD: Jarot oTpeJieIicHUE u3MeHuuBocty, | 2,3,4,5,6,7,8
HacIleICTBEHHAS u KIaccuQUIUPYIOT  BUABI  M3MEHYMBOCTH U
HEHACJICICTBCHHASI. BBISIBIISIIOT X OCOOCHHOCTH
Jullp9 Nzyuenune
MOJU(PHUKAIIMOHHOW HW3MEHUYUBOCTH
Ha IPUMEPE PACTEHUI.

32 Tema 3.17. I'eHeTuka W 370pOBbE 3HaKOMSITCS C HaClleJICTBEHHBIMU 3a0oneBanusimMu | 1,2.3,4,5,7,8
YeJI0BeKa 9eJI0BEKa U METOJIaMH UX MPOQUIAKTUKI

3.6. OcHOBBI cejlek- 33 Tema 3.18. Cenekims: OCHOBHBIC OnpenessiioT CeJIeKIMI0 Kak Hayky, Beusistor ee | 1,2,3,4,5,6,7,8
nun. buortexnoJo- METO/IBI 3HAYEHHUE JIJIsl YeJIOBEeKa, AIOT ONpe/IelICHUsICcopTa,
rus- 24 Y TOCTHKECHUS MOpOABl M IITaMMa, 3HAKOMSTCA C LEHTpaMu
MPOMCXOXKACHUS KYJIbTYPHBIX PACTEHHH M POJIBIO
H. 1. BaBuiioBa B pa3BUTHH I'€HETUKU U CEJIEKIINH,
OMKCBIBAIOT OCHOBHBIE METOIbI CEJICKIHH

34 Tema 3.19. buorexnonorus: [Harot onpenenenne 6uotexHonoruu, snakomsres ¢ | 1,2,3,4,5,6,7,8
JOCTIDKEHUsI U IEPCIEKTUBBI ee paslellaMd M OCHOBHBIMU HAallpaBJICHUSIMH €€
pasBUTHS pasBUTHS, a TaKKe C D3TUYECKUMHU AaclEeKTaMu

Pa3BUTUA OHMOTEXHOIOTUH
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11 KJIACC (1 4 6 neoenio, écezo 34 u)

Paznen Kounuecr Tembl KoanuecrBo | OcHOBHBIE BUABI A€ TEILHOCTH 00y4aromuxcsi | OcHOBHBbIEHANPa
BO YacoB acos (Ha ypOBHe YHMBepPCAJIbHbIX Y4eOHbIX BJICHUSIBOCIIUTAT
JeficTBHIA) eJILHOMIeATeILH
0CTH
Paznea 1. Bua 1 Tema 1.1. Pa3Butue Ouonoruu B 1 OneHuBalOT BKJIAA Pa3IMYHBIX YYCHBIX B|1,2,3,45,6,7,8
21 u. JIOTapBUHOBCKUH TTepuoa. Padora pasBUTHE OMOJIOTHH, OTIPEIEIAIOT poih JIMHHES B
1.1. Ucropus K. Jlunues Pa3BUTUU CHUCTEMATHKH, OOBSCHSIOT MPUHIUIIBI
BO- OMHApHOW HOMEHKJIATYPBI, OMPEICISIIOT TOHATHE
JIOIHMOHHBIX «IBOJFOIMOHHOE YICHHE»
ujaeu- 4u
2 Tema 1.2. DBoTOIIMOHHAS TEOPHUS 1 XapakTepu3yloT  cojepkanue W 3Hauenue | 1,2,3,4,5,6,7,8
K. b. Jlamapka 3BOJIIOLIMOHHON Teopuu Jlamapka
3 Tewma 1.3. Ilpeanochuiku 1 OLEeHNBAaOT €CTECTBEHHO-HAYYHEIE ul345,8
BO3HHKHOBCHUs yueHus1U. [lapBuHa COIMATTbHO-9KOHOMHYECKUE MPEIMOCHUTKH
BO3HUKHOBEHUS TEeOpuun Hapsuna u
XapaKTepU3YIOTBKIIA] OTJICITBHBIX
MPEIIIeCTBCHHUKOB ~ JlapBuHa B pa3BUTHE
SBOIIOIIMOHHBIX UIEH
4 Tema 1.4. DBonroLIMOHHAS TEOPUS 1 XapakTepu3yloT —CoOJepXaHue HBOJIOLMOHHOH | 3,4,5, 8
Y. lapBuHa Teopun [lapBuHA, CpaBHUBAIOT HEONPEICIICHHYIO
U ONPEICICHHYI0 M3MEHUHMBOCTh, €CTCCTBCHHBIN
U HUCKYCCTBEHHBI 0TOOp, (opmbl OOpHOBI 3a
CYyIIIECTBOBAHUE
5 Tewma 1.5. Bua: xputepuu u 1 OnpenessiioT MOHATHE «BUI» M Xapakrepusyiot | 2,3,4,5, 7,8
1.2. CTPYKTYypa. KpUTEpUU BHJA, ONHCHIBAIOT Oco0Oell BHIa 10
CoBpemeHHOe Jullpl H3yuenue uzmenuugocmu u Pa3INYHBIM KPUTEPHSIM
BOJIIOIIHOHHOE Kpumepues 6uod, onucavue 6udos no
yueHnue — 8 4 Mopgonozuneckomy Kpumepurio.
6 Tema 1.6. [lonynsius kak 1 OnpenenstoT ITOHATHUE OIS u|345,8
CTPYKTYypHasi €IMHHIIA BUJIA. BBISICHSIIOT, YTO TaKO€ CTPYKTypa IOIYJISIIHH,
OTHCHIBAIOT  TOMYJIAIMIO IO  IOKa3aTelsiM,
XapaKTEPU3YIOIIUM €€ YHCICHHOCTh
7 Tewma 1.7. Iomynsamus Kak eTUHUTIA 1 OnpenensitoT MOHATUS «dJeMeHTapHas enununa | 3,4,5, 8
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SBOJIIOIAHU

OBOJJIIOIIUHN, «BJICMCHTApPHOC 9BOJJIIOITMOHHOC
SABJICHUEC), «MaT€pHUal SBOJIOLWHN», OIIHCBIBAIOT
MOMYJIALIUI0 II0 KPUTEPUAM, COOTBEC