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PABOYAS ITPOI'PAMMA

1O ITPEAMETY BUOJIOT U

(yriiy0JsieHHbIH YPOBEHb)

10-11 KJIACC

I'. JIbichbBa



. IlosicHUTe/IbHAS 3aMUCKA

Pabouass mporpamma 1o OWoNOrMM Ha YpPOBEHb MPO(HUIBFHOTO CpEegHETro  OOIIero
oOpa3zoBaHHs)cOCTaBleHa Ha ocHOBe (DenepalbHOr0 rocynapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIapTa
OCHOBHOTO 00ImIero o0Opa3oBaHUs, MPUMEPHOW MPOrpaMMbl MO TPEAMETY W peannsyeTcss Ha Oasze
CIIETyIOIINX YIeOHUKOB:
1.3.5.6.1.1 «OOmas 6uonorus.» yueonuk ans 10 kinacca ¢ yriyOieHHBIM U3ydeHHeM OUOJIOTHH -
Bboponun [1.M., Beiconkast JI.B., Iemmimui .M. u ap. noxa pegaxuueit B.K.1llymuoro- Mockaa.
« IIpocsemenue»- 2020r
1.3.5.6.1.2 «OOmas 6uonorus.» yueOHuk ams 11 knacca ¢ yrimyOieHHBIM H3yueHHeM OUOJIOTHH -
Bboponun [1.M., Beiconkast JI.B., Iemmirun .M. u ap. noxa pegakuueit B.K.1llymuoro- Mockaa.
« IIpocsemenue»- 2020r

OCHOBHBIMU LeJSIMU U 321a4aMHU W3YYCHUSI OMOJIOTHN B CPEIHEH IIIKOJIE SIBIISFOTCS:

Menn:

+ @opmupoBaHHE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUH O OMOIOTHYECKHX
o0BeKTax, Tporeccax, SBICHHUAX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHMOJOTHYECKUX TEOPHSIX
(xmeTounoit, 3BomonronHoM Y.JlapBuHa), 371eMEHTapHBIX MPECTaBICHUI 0 HACICICTBEHHOCTH U
U3MEHYMBOCTH (T€H, XpOMOCOMa, MyTalus, HacJCACTBEHHbIC 3a00JIeBaHHs, TaMEThl,
HACJICJICTBEHHAS W HEHACJIEJCTBEHHAs M3MEHYHBOCTh), 00 SKOCHCTEMHOW OpPTraHW3allid >KU3HH,
OBJIJICHVE TTOHSITUHHBIM amiapaToM OHOJIOTHS;

3agaun:

+ llpuobpeTeHne ombpITa WCHOIB30BAaHUS METOJOB OHMOIIOTWYECKOW HAYKH JUISI MU3YyUSHUS KHUBBIX
OpraHW3MOB W 4YeJOBEKa; HaOIIO/IEHUS 32 JKUBBIMH OOBEKTaMH COOCTBEHHBIM OPTaHU3MOM,
OnucaHue OHOJIOTUYECKUX OOBEKTOB W MPOIECCOB, MPOBEICHHE HECIOKHBIX OMOIOTHYECKUX
9KCIEPUMEHTOB C HCIOJB30BAaHHEM AaHAIOTOBBIX M HU(PPOBBIX OHMOIIOTHUECKHX NPHOOPOB U
WHCTPYMEHTOB;

«  OcBoeHue MpUEMOB OKa3aHMs TEPBOI MOMOIIM, PAallMOHATIHHON OPraHM3alMU T PyAa U OTABIXA,
BBIPAIIUBAHUS U PAa3MHOKEHUS KyJIbTYPHBIX PACTEHUN M JIOMAITHUX JKMBOTHBIX, YXOJ1a 32 HUMH,
MpOBeJIeHNe HAOIOACHHIA 32 COCTOSITHIEM COOCTBEHHOTO OpPTraHU3Ma;

1. IInanupyemble pe3yJbTaThl OCBOEHHUs Y4eOHOIO NpeaIMeTa

IIpenmetnsie 10 knacc.

BrinyckHuk Ha 0230BOM YPOBHE HAYYMTCS:

- PpackpbIBaTh Ha MprUMepax poJib OMoJaoruy B POPMUPOBAHUU COBPEMEHHOM HAYYHOH KapTUHBI MUPA U B
MPaKTUYECKOW AESTENLHOCTH JIIOJIEH;

- TIOHUMATh M ONHKCHIBATH B3aUMOCBA3b MEXKIY €CTECTBEHHBIMHU HayKaMu: OHOJIOTHel, GU3NKOH, XUMHEH;
yCTaHaBJIMBAaTh B3aUMOCBS3b IPUPOIHBIX SABJICHUN;

- IOHHUMATb CMBICJI, pa3iIndaTh U OIMMUCBIBATH CUCTEMHYIO CBA3b MEXKAY OCHOBOIIOJIAraroiuMn
OMOJIOTMYECKUMH MOHATHSIMU: KJIETKa, OPraHu3M, B, SKOocucTeMa, brnocdepa;

- HCIOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O MO3HAHUS B y4eOHBIX OMOIOTHYECKUX UCCIIEIOBAHUSX,
IMPOBOJUTH OKCIICPUMEHTEI 110 U3YYCHUTIO 6I/IO.HOI'I/IT-IeCKI/IX O6TJCKTOB u HBHeHHﬁ, OOBICHITH PEIYIBTATHI
9KCTIIEPUMEHTOB, aHAIN3UPOBATh UX, POPMYIHUPOBATEH BHIBOJIBL;

- (opMyIuUpOBaTh TUIIOTE3BI HA OCHOBAHUH MPEIOKEHHOHN OMOIOTHYecKoi HHPOpMaIK U MIpeJiarath
BapHaHTBI IPOBEPKU T'UITOTES;

- CpaBHHMBATh OMOJIOrHYECKHE OOBEKTHI MEXKAY OO0l 10 3aJaHHBIM KPUTEPHSIM, A€IaTh BBIBOJIBI U
YMO3aKJIIOUEHHs HA OCHOBE CPaBHEHMUS,;

- 00OCHOBBIBATh €JUHCTBO XKUBOM U HEXHUBOI NPUPOJBI, POACTBO KUBBIX OPraHU3MOB, B3aUMOCBA3H
OpPraHU3MOB U OKPY>KalOIIeH cpelibl Ha OCHOBE OMONOTHYECKUX TEOPUH;

- IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUUECKUX COEIMHEHUH KIETKH (O€IKOB, )KUPOB,
YIJIEBO/IOB, HYKJICMHOBBIX KUCJIOT);

- pacmo3HaBaThb KJIETKHU (IIPOKAPUOT U SYKAPHOT, PACTCHUH 1 )KUBOTHBIX) MO OMUCAHUIO, HA
CXEMAaTHYECKNX N300paKCHIUSIX; YCTAaHABINBATh CBSI3b CTPOCHUS U (DYHKIIMI KOMITOHEHTOB KJIETKH,
000CHOBBIBATH MHOTOO0OPA3ue KIETOK;



- OOBSCHSITH NPUYMHBI HACIEJCTBEHHBIX 3a00JICBAHUIA;

- BBISBJISITh U3MEHYUBOCTh Y OPTaHU3MOB; OOBSICHATH MPOSBICHUE BUJOB U3MEHYHUBOCTH, HCITOJIB3YS
3aKOHOMEPHOCTH H3MEHYMBOCTH; CPABHUBAThH HACJICACTBCHHYIO U HCHACIICACTBEHHYIO H3MEHYNBOCTH;
- OIICHHBATh JIOCTOBEPHOCTh OMONIOTHYECKON HH(OPMAIINH, MOTYICHHON 13 Pa3HbIX UCTOYHUKOB,
BBIICTIATh HEOOXOTUMYI0 WH(GOPMAITUIO JIJIS KCIIOJIE30BAHUS €€ B yUSOHOH EATENBHOCTH U PEIICHUN
MPaKTUYECKUX 3a71a4;

- TIPEeICTaBISITh OMOIOTHYECKYIO HH(OPMAIIMIO B BUAE TEKCTA, TAOIUITBL, TpaduKa, TUarpaMmbl U JIeIaTh
BBIBOJIbI HA OCHOBAHHHU TIPE/ICTABICHHBIX JJAHHBIX;

- OILICHUBATH POJIb IOCTYXKECHHUM TEHETHKH, CEJICKIINU, OMOTEXHOIOTUHU B MPAKTUICCKON JIEATEILHOCTH
YeNoBeKa U B COOCTBEHHOM JKU3HU;

- OOBSCHATH HETATHBHOC BJIMSHUE BEIECTB (AJIKOTO0JIs, HUKOTHHA, HAPKOTUYECKHX BEIECTB) HA
3apO/IBIIIIEBOC PA3BUTHE YETIOBEKA;

1.3.2 IIpeametnsie 11 kiaacc.

Y4yeHuk Ha 6a30BOM YPOBHe HAYUUTCH:

* PpackpbIBaTh Ha MpUMepax poJib OMoJI0ruy B POPMUPOBAHUU COBPEMEHHOM HAYYHOW KapTUHBI MUPA U B
MIPAKTUYECKOM e TeTbHOCTH JIt0 IeH;

* TMOHHMMATh U OMUCHIBATH B3aUMOCBSI3b MEXKIY €CTCCTBEHHBIMU HayKaMH: OMOJIOTHEH, (PU3UKOH, XUMHEH;
YCTaHABIMBAaTh B3aUMOCBS3b IPUPOAHBIX SBICHUN;

* HCIOJb30BAaTh OCHOBHBIC MCTO/Ibl HAYYHOT'O IO3HAHUA B y‘-IC6HI)IX OHMOJIOTHYECKHUX HCCIICJ0BaHHUAX,
IMPOBOJAUTH OKCIICPUMEHTEI 10 U3YYCHUTIO OHOJOTHYECKUX 00BEKTOB U HBHCHHﬁ, 00BSACHATD PE3YIbTAThI
9KCIIEPHUMEHTOB, aHAIN3UPOBATh UX, POPMYIHUPOBATEH BHIBOIBL;

* (GOpMyIHUpPOBATh THIIOTE3bI HA OCHOBAHUU MPEIOKEHHOH OMONIOTHYecKOi HHPOPMAIMH U MPeiarath
BapHaHTBI IPOBEPKH T'UIIOTES;

* CpaBHHUBATh OMOJIOTHYECKHE OOBEKTHI MEKIY COOOIl 10 3aJaHHBIM KPUTEPUSIM, A€IaTh BBIBOJIBI U
YMO3aKJIFOUEHHsI HA OCHOBE CPABHEHMUSI,;

* 00OCHOBBIBAaTh €AMHCTBO KUBOM U HEKHUBOI MPUPOIBI, POJCTBO )KUBBIX OPTraHU3MOB, B3aUMOCBSI3U
OpPraHU3MOB U OKPY>KalOIIeH cpesibl HA OCHOBE OMONIOTHYECKUX TEOPHUH;

¢ pacCrio3HaBaTh MMOMYJIAINUIO U OHOJIOTNYECKHI BU/ 110 OCHOBHBIM ITPU3HAKaM;

* OIMCHIBATh ()EHOTHUIT MHOTOKJICTOYHBIX PACTCHUHN M dKHUBOTHBIX 110 MOP(OJIOTHISCKOMY KPUTEPHIO;

* 0OBACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSS 3BOJIFOLMOHHYIO TEOPUIO;

JInuHOCTHBIE pe3ybTAaThl OCBOCHHUS OMOJIOTHH B OCHOBHOH IIKOJIE JOJKHBI OTPAXKATh:

* Bocnuranue poccCHCKOM TIpakJaHCKOH HISHTUYHOCTH: NAaTPUOTH3MA, JIIOOBH U YBAXEHHSA K
OtedecTBy, 4yBCTBA TOPJOCTH 3a CBOIO POAMHY; OCO3HaHME CBOE 3THHUYECKOM NMPHHAIEKHOCTH;
3HaHUE S13bIKa, KYJIBTYphl CBOEr0 HapOa, CBOEro Kpasi, OCHOB KyJIbTYpHOT'O Hacjaeausl HaponoB Poccuu
U 4YEJIOBEYECTBA; YCBOEHUS T'YMaHHCTUYECKHX, JAEMOKPAaTHMUECKUX M TPAAMLMOHHBIX LIEHHOCTEH
MHOTOHAIMOHAIBHOTO POCCUICKOT0O 00IIecTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH U JI0JITa TIepeN
Poaunoi;

+  @opMHpOBaHHE OTBETCTBEHHOT'O OTHOMICHHS K YYE€HHIO, TOTOBHOCTH M CITOCOOHOCTH 00YJarOImNXCs K
CaMOPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBALMK K 00YUYEHHIO ¥ TIO3HAHHUIO, OCOZHAHHOMY
BBIOOPY M TIOCTPOCHUIO JalibHEN el HHANBUYaIbHOW TPAEKTOPUH 00pa30BaHus Ha 0a3e OpUCHTAIMN
B MuUpe npodeccuii U npoQecCHOHANBHBIX MPEINOYTEHHH, ¢ YYETOM YCTOWYMBBIX MO3HABATEIHHBIX
UHTEPECOB;

+  @opMHpOBaHHE LETOCTHOIO MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHON MPAKTHUKH, YUYUTHIBAIOIIETO COIMAIBHOE, KYIbTYPHOE, A3BIKOBOE, TyXOBHOE
MHOT000pa3re COBPEMEHHOTO MUPA;

+  DopMHpPOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO W JOOPOXKENATEIbHOTO OTHOLICHHS K JPyroMy
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIbTYPE, SI3bIKY, BEPE, TPaKJaHCKOW MO3UIMH, K UCTOPHH,
KyJNbTypeE, PEIIUTHH, TPATULMM, SI3bIKaM, [IECHHOCTSM HapoJ0oB Poccuu u HApoIOB MUPA; TOTOBHOCTH
U CIIOCOOHOCTH BECTH HAJIOT C IPYTUMU JIOJJbMH U JIOCTHIaTh B HEM B3aMMOIIOHUMAHNS;

*  OcBoeHHUE COLMAIBHBIX HOPM, IPABWJI MIOBEJCHHUS, poJei U (opM COLUAIBHOM JKU3HU B IpyNNax U
coo011ecTBax; y4acTHE B IIKOJIEHOM CaAMOYIPaBJIEHUH U OOLIIECTBEHHOM KU3HU B IIpeeiax



BO3PAaCTHBIX KOMIIETCHIMH C Y4€TOM pPETHOHAIBHBIX, JSTHOKYJIBTYPHBIX, COLUAIBHBIX M
KOHOMUYECKHUX 0COOEHHOCTEH;

Pa3Butne co3HaHMs U KOMIIETEHTHOCTH B PELICHUM MOPAJbHBIX MPOOJEM Ha OCHOBE JIMYHOCTHOTO
BbIOOpa; (OpPMHUpOBAaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO TMOBEICHHS, OCO3HAHHOTO H
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM ITOCTYIIKAM;

®dopMupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHMM M COTPYAHUYECTBE CO
CBEPCTHHKAMH, CTapIIMMH M MIAAIINMU B Mpolecce 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPYECKON U APYTUX BUJOB ACATEILHOCTH;

dopMypoBaHUE OHUMAHUS LIEHHOCTH 370POBOrO U Oe30macHoro o0pasa KU3HU; YCBOSHHE IIPABUI
WHIWBUAYaIbHOTO M KOJUICKTUBHOTO O€30MacHOro TOBEACHUS B UYPE3BBIYAHHBIX CHUTYalHsX,
YIPOXKAIOLINX KU3HU U 3710POBbIO JIO/IEH, IPABUJI IOBEACHUS HAa TPAHCIIOPTE U HA IOPOrax;
(GbopMHpOBaHHE 3KOJIOTHYECKONW KyNbTyphl HAa OCHOBE NPHU3HAHUSA LEHHOCTH XHU3HHM BO Bcex €€
IPOSIBIICHUSIX U HEOOXOJMMOCTH OTBETCTBEHHOT'0, OEPEXKHOI0 OTHOILICHHS K OKPYXKAIOLIEH Cpeae;
Oco3HaHKe 3HaYCHHS CEMBH B JKU3HH YeJIOBEKa W OOIIECTBA; MPUHITHE IEHHOCTH CEMEWHOW JKU3HH;
YBaKUTEIbHOE U 3a00TIMBOE OTHOIICHHE K WICHAM CBOCH CEMbH;

Pa3BuTtHe 3cTeTHYecKOro CO3HaHUA Yepe3 OCBOCHUE XY10’)KECTBEHHOTO Ha, TBOPUECKOH eATENbHOCTH
3CTETHYECKOTO XapaKTepa.

MeTtanpeaMeTHbIe pe3yJibTaTbl OCBOCHHS OMOJIOTMH B OCHOBHOM ILIKOJIE TOJDKHBI OTPaXKaTh:
YMeHne caMOCTOSITENBHO ONPENeNATh IIeJ CBOETO0 O0YYEHHSs, CTaBUTh U (POPMYIUPOBATH AJIsl CeOsl
HOBBIC 3a/aud B yu€Oe M MO3HaBaTENBHOW ACATEIBHOCTH, Pa3BHBATH MOTHUBBI M HMHTEPECHI CBOCH
MI03HABATEIILHOM NIESITEIbHOCTH;

YMeHre caMOCTOSTENIbHO IUIAHUPOBAaTh IMYTH AOCTWXKEHUS IieJield, B TOM YHUCIE aJbTepHATHUBHBIC,
OCO3HaHHO BhIOMpaTh Hanboee 3 (GEeKTHUBHBIC CITOCOOBI PEIlIeHUs YICOHBIX U TIO3HABATEIIBHBIX 33]1a4;
YMeHne COOTHOCUTH CBOM JCHCTBUS C ITIAHUPYEMbBIMH PE3YJIbTaTaMU OCYLIECTBIISITh KOHTPOJIb CBOCH
JEeSITeIbHOCTH B TPOLIECCE JOCTIDKEHHUSI Pe3ysbTaTa, ONpPEAEssTbh CIOCcOObl ACHCTBHHA B paMKax
NPEJIOKEHHBIX YCIIOBHH M TpeOOBaHWI, KOPPEKTUPOBAThH CBOW JIEHCTBHS B COOTBETCTBUU C
M3MEHAIOUIENCS CUTYalINEeH;

YMeHne OLIeHUBAaTh NMPAaBUIBHOCTH BBINOJHEHHUsS Y4eOHOM 3afaud, cOOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

Bnagenne ocHOBaMM CaMOKOHTpOJIS, CaMOOLIEHKH, TMPHHATHS PpEIIeHUH | OCYIIECTBICHHS
OCO3HAHHOTO BHIOOpa B y4eOHON M MO3HABATEIBHOM ESTEIbHOCTH

YMeHune onpeiensaTh NOHATHS, CO3/]aBaTh 0000IECHHS, YCTaHABINBATh aHAIOTHH, KJIacCUPHUIIUPOBATD,
CaMOCTOSITETIbHO BBEIOMPATh OCHOBAHUS M KPUTEPHUHU VISl KJIaCCU(UKAIIMH, YCTaHABIMBATh IPUUNHHO-
CJICZICTBEHHBIE CBS3U, CTPOHUTH JIOTHUECKOE PACCYKICHNUE, YMO3AKIIOUEHHE U JIEJIaTh BHIBOIBI;
‘YMeHue co3iaBath, IPUMEHSATH U IPe00pa30BbIBATh 3HAKHU U CUMBOJIBI , MOJIETTH M CXEMBI JJIS peIIEHUs
y4eOHBIX U NIO3HABATENbHBIX 33/1a4;

CMBICIIOBOE YTEHUE;

YMeHrne OpraHuM3OBBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JIESITENBHOCTh C YYUTENEM H
CBEpPCTHHKAaMH, pabdOTaTh WHAMBUAYAIbHO W B TPYIIE: HAXOAWTH OOIIEe pPEIIeHHEe W pa3pernaTh
KOH(QJUKTBl Ha OCHOBE COIJIACOBaHMS TMO3MIMHA W y4y€ra UWHTEpecoB, (HOPMYIHPOBATH,
apryMeHTHUPOBAaTh H OTCTauBaTh CBOE MHEHHE;

I11. Conep:xanue yueGHoro npeamera

10 xnace

Paznen |

BUOJIOTUYECKHUE CUCTEMDbI: KIIETKA, OPTTAHU3M (98 4)

Tema 1. MoJiekyabl u kiaeTku (13 4)

Huronmorus — Hayka o kierke. cropus uzyuenus kinetku. Kiierounas Teopus. MHorooOpasue

dbopM M pa3MepoB KIETOK B 3aBHCHUMOCTA OT WX (yHkiuil. KieTka kak IelOCTHas CUCTeMa.
IIpokapuoThl 1 3yKapuoThl. MEeTObI U3YUCHUS KICTKU.

XuMHYECKU cOCTaB KJIETKU. Makpo- U MUKpPOAJIEMEHTHI. PoJib HOHOB B KJIETKE U opraHuszme. Poib
BOJIbL. ['uipodmiibHbIe ¥ THAPO(GOOHBIE MONIEKYITBI.

Buononaumepsl. PerynspHeie 1 HeperyaspHble MOJIUMEPHL.



» CrpocHue 6emkoB. AMUHOKHUCIOTHI. llenTumHas cBsA3b. YPOBHU OpTraHU3AIMK OCITKOBOW MOJICKYIIHI.
buonornueckue pyHKIINM OEIKOB.

*  VYraeBoasl. MoHocaxapusl: pubo3a, 1e30Kkcuprud03a, rtoko3a. Jucaxapuasl: caxaposa,
nakro3a. [lonmucaxapuapl: Kpaxmal, INIHKOT€H, EeJUII0J103a, XUTHH. OYHKINN YTIIEBOIOB.

+ Jlummaer. XuMmmdeckoe cTpoeHue TArA0B. HackieHHbIe 1 HeHACHIIEHHBIC YKUPHBIE KUCIIOTHI. JKUpHI,
BOckH, ochonunuasl. PyHKIUHN TUTHAOB.

* HyxknennoBble KUCI0Thl. CTpOE€HHE HYKJIEMHOBBIX KHUCIOT. THIIBI HYKIEMHOBBIX KUCIOT. DYHKIMHU
HYKJIEHHOBBIX KHCIIOT.

AT, makpodpruueckue CBS3Hu.

Hemoncmpayuu

+  CxeMsl 1 TaOIUIIBI, HILTFOCTPUPYIOIINE: AIEMEHTHBIN COCTaB KIETKH, CTPOCHHE MOJIEKYJT BOJIBI;
MOJIEKYJI YTIIEBOJIOB, JUMAA0B, Oenko, monekyd JJHK, PHK u AT®; crpoeHne KiIeTok >KHBOTHBIX H
pacTeHuii, MPOKapUOTHUYECKON M 3YKapHOTHYECKON KieToK. IIpocTpaHCTBEeHHas MOJENb MOJIEKYJIBI
JIHK.

Tema 2. KiieTouHble CTPYKTYPBI M UX (PyHKIMH (5 4)

«  buonornueckue memOpanbl. CTpoeHUe W QYHKIIUH TUIa3MAaTHYECKOH MEMOpaHEI.

«  MewmOpannble opranemsl. SAapo. BakyomspHas cuctema kinetku. Mutoxonapun. [Inactuab.

+  OmopHo-aBUTaTENbHAS cHCTeMa KIIeTKU. Prnbocomel. KiteTouHble BKIIIOUEHUS.

Hemoncmpayuu

+  CxeMmsl B TaONHUIIBI, HIUTIOCTPUPYIOIIHE: CTPOCHHUE IIa3MaTHUECKOW MEMOpaHbI, CTPOCHHUE
KJIETOK UBOTHBIX M PAaCTEHUH, MPOKAPUOTHUYECKOW M HYKApHOTUYECKON KiIEeTOK. /[mHamMuueckoe
nocoone «CTpoeHHe KIETKI.

Tema 3. OGecneyenne KJIeToK JHepruei (8 1)

« OOMeH BellecTB M NpPEBpallleHUs SHeprud B KieTke. [loHsTus merabonm3ma, aHaboiIHM3Ma,
KaTaboim3Ma.

*  VcTOYHWKH SHEPTHH JUIS KHUBBIX OPTraHU3MOB. ABTOTPO(DEI B TeTepOTPOdHI.

« Ouxcanusi SHEPrUM COJNHEYHOro cBera pacTeHusMH. Xiopodwmi. CrpoeHre XIIOpOIUIACTA.
®orocunres. CreroBas ¢asza ¢dortocunTe3a. @Dortonu3 Boabl. TemHOBas ¢asza GoTocuHTE3A.
Xemocunres. Poip xeMocuHTE3UpyIOIINX OaKTepHii Ha 3emIie.

Pacmennenue monucaxapuaoB — Kpaxmaia U TJIMKOTeHa. AHa poOHOE pacIlieIeHHe TIIFOKO3bI.

«  Iuxin Kpebca. Oxuciurenbraoe pochopunupoBanue. Posb kuciopoaa. A3poObl M aHAPOOHI.
Hemoncmpayuu

*  CxeMbl 1 TaOJIUIIBI, WILTFOCTPUPYIOIIKME: OOMEH BEIIECTB U MPEBPAICHUS SHEPTUHU B KJIIETKE; CTPOCHHUE
XJIOpoILIacTa; mporecc (pOTOCHHTE3a; CTPOCHWE MUTOXOHJIPHH; MPOIECC XeMOCHHTe3a. Briaenenue
KHCIIOpPOJIa BOJOPOCTSAMHE (B aKkBapryMe) Ha CBETY.

Tema 4. Hacsencreennasi uHgopmanus u peanusanus ee B kiaerke (12 1)

+ benku — ocHoBa cnienM(UYHOCTH KIETOK M OpraHu3MoB. ['eHeTndeckas uHbopManus. MaTpuaHbIid
NPUHIMII CUHTe3a Oesika. TpaHCKpHUIIusL.

+ T'eneruueckuii Koz U €ro CBOMCTBA.

+  Tpancnoprasie PHK. buocunres 6enka. Perynsnys TpaHCKpUNINH U TPAHCIIALINH.

*  VYasoenue JJHK. Ilpuniumer permukanun. Ocodennoctn permmukanuu JIHK sykapuot. Temomepasa.

+ CoBpeMeHHbIE TIPEACTABICHHS O CTPOEHUH reHoB. I'eHoM. CTpoeHue XpoMocoM.

»  T'eHHas uHXeHEpUSL.

«  Crpoenue BupycoB. PasmHOkeHue BHpycoB. Bupyc wunMmyHonedunmra uenoBeka. OOpaTHas
TPaHCKPHUIILHS.

JleMoHCcTpanun
CxeMbl ¥ TaOJHUIbl, WIDTFOCTPUPYIONINE: MPOIECC PEIUIMKAINK; TeHETHIECKUN KOJI; OnocuHTe3 Oenka;

PETYJIALNIO TPAHCKPHUIILUH Y TPOKAPHOT; CTPOEHUE BUPYCA; CTPOEHUE XPOMOCOMBI. JlnHaMuueckas Moieb

cuHTe3a Oenka Ha pudocome.

Tema 5. UHauBUaYyaIbHOE Pa3BUTHE U PA3MHOKeHHE Opranu3mMoB (14 u)

«  JleseHue KICTOK IPO- U 3yKapuoT. JKM3HEHHBIH LUK KIeTKH (MHTepdha3a u MuTo3). Pa3sl
MUTO3a. ['OMOJIOTHYHBIE K HETOMOJIOTMYHBIE XPOMOCOMBI. AMUTO3.

+ Ilepuonsr ontorenesa. PasButue 3aponpiia XUBOTHBIX. J(uddepeHunpoBka KieTok. IMOpHOreHes3
pacTeHHH.



» IlocToMOproHAEHOE Pa3BUTHE JKMBOTHBIX M PACTCHHUU. AIMOMNTO3. MHOTOKIETOUHBIH OpraHU3M Kak
enuHas cuctema. CTBOJIOBBIEC KIIeTKH. Perenepanms. BzanmoaelicTBre KIIeTOK B opranu3mMe. KoHTpob
LIEJIOCTHOCTH opraHusma. IMMyHHUTET.

*  Meiio3. Ompenenenue nosia y *uBOTHBIX. [lomoBoe m Oecronoe pasmHOokeHue. CoMaTHUECKUE U
MOJIOBBIE KJIETKU. YepeaoBaHHME TalUIOWJHOM M JUIJIOUIHON CTaAud B JKU3HEHHOM IIMKIIE.
ITapTeHorenes.

+  OOpa3oBaHHE NOJIOBBIX KIETOK Y JKUBOTHBIX U pacTeHuil. OII0IOTBOPSHHE Y KUBOTHBIX M PACTCHUH.
JdemoHcTpanuu

+  CxeMsl ¥ TaOIUIIBI, HIUTIOCTPHUPYIOIINE: CTPOSHUE TKAaHEH PacTEHHH U KUBOTHBIX; CITOCOOBI OECTIONOro
Pa3MHOKEHUS; OTUIOIOTBOPEHNE Y PACTEHUH U )KMBOTHBIX; CTaJUHN PA3BUTHS 3apObIIIa TO3BOHOYHOTO
JKUBOTHOTO; TOCTAMOpHOHAIBHOE pa3ButThe. J[nHammuueckne mocobdus «/lenenve ximetku. Murto3 u
Meno03», «['aMeToreHes3 y sKUBOTHBIX».

Pa3nea Il

OCHOBHBIE 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTHU U USMEHYUBOCTHU (46 4)
Tema 6. OcHOBHbIE 3aKOHOMEPHOCTH SIBJICHUH HacJelcTBeHHOCTH (19 4)

* HacnenctBeHHOCTh — CBOMCTBO JKMBBIX opranusMoB. ['eHeruka. PabGoter . Mennens.
['uOpumoNIOrHuecKuii METOL U3yUCHHUS HACIIEJCTBEHHOCTH.

+ Amnenu. I'enotun u geHoTun. JJoMHHAHTHBIE W pelleCCHBHBIE MPHU3HAKHU. EnuHO0Opa3ue ruOpumoB
MIEPBOr0 MOKOJICHUS. 3aKOH paclIeIICHUs. [ OMO3UTOThI U T€TEPO3UT OTHI.

« JuruOpugHoe ¥  TMOJWUTUOPUAHOE  CKpEIIMBAaHHWA. 3aKOH  HE3aBHCUMOIO  HACJIEIOBaHHA.
AHanuzupyroniee CKpeluBaHue.

+ BsaumopeiictBue — amienbHeiXx — reHoB.  Hemonmnoe — momuHupoBanue.  KomoMuHHpoBaHUE.
B3EWIMOIL€I710TBPIC HealulebHBIX TeHOB. IlomureHHbvie IIPpU3HAKU. CraTtucruyeckas mpupoaa
TEHETUYECKUX 3aKOHOMEPHOCTEM.

+ CuemnenHoe nHacnegoanue. Kpoccunrosep. Kaptol xpoMocoM. COBpEMEHHBIE METOIbI
KapTUPOBAHUSI XPOMOCOM.

+ HacnenoBanue, crermieHHoe ¢ nmoioM. MHakTuBanus X-xpoMocomsl y camok. [IpusHakw,
OTpaHUYECHHBIE MTOJIOM.

JdeMoHcTpauum

«  CxeMsbl 1 TaOJUIIBI, WUTFOCTPUPYIOIINE: MOHOTUOPUIHOE ¥ TUTHOPUTHOE CKPEIIUBAHUS U UX
IUTOJIOTHYECKHE OCHOBBI; IIEPEKPECT XPOMOCOM; HETOJHOE JOMHUHHUpPOBAaHHUE;, CLEIUIEHHOE
HACJIeJJOBaHWE; B3amMojelcTBHe TeHOoB. (CemeHa ropoxa C pa3HbBIM (eHOTHUNOM (TTaaKue,
MOPIIMHKUCTBIE, JKENThIe, 3eyieHble). uHamuueckre mnocobusi «MOHOTHOPHIHOE CKpEIINBAHHE,
«AurnOpugHOe CKpeIuBaHue).

Tema 7. OCHOBHBbIE 3AaKOHOMEPHOCTH SIBJICHUI M3MeHYUBOCTH (9 4)

+ H3MeHuMBOCTP — CBOMCTBO JKMBBIX Opranu3smMoB. HacneacTBeHHass UM = HEHAClEICTBEHHAs
U3MCEHYUBOCTD. KOM6I/IHaTI/IBHa$I U3MCHYHNBOCTD.

* MyrauuoHHas HW3MEHYMBOCTb. ['€HOMHBIE, XpPOMOCOMHBIE, TE€HHbIE MyTaluu. [eHepaTUBHBIE U
COMaTHYECKUE MyTalud. 3aKoH romojoruyeckux psinoB H. V. Basunosa.

® BHCS[ZIepHaSI HACJICACTBECHHOCTbD. MI/ITOXOHHpI/IaHBHI)Ie 1 XJIOPOILTIACTHBIC I'CHBI.

+  [IpuunHbBI BO3HUKHOBEHHS MyTanuii. MyTtareHHble (pakTopbl cpe/ibl. DKCIIEPUMEHTABHBIN MyTareHes.

+ BsaumopeiicTBue reHotumna u cpeasl. KauecTBeHHbIE U KOIMUYECTBEHHbBIE Npu3Haku. Hopma peakuuu
npusHaka. MogudukannoHHas N3MEHYHBOCTb.

JdeMoHcTpanuu

+  Cxewmsl, Tabmuiel, Gororpadui ¥ KOMHATHBIE PACTCHHS, WLIIOCTPUPYIONINE: Pa3IHYHbIC MYTaIlUN
(pa3HbIe TOPOIBI COOAK, YACTUYHBIN AILOMHI3M U HEOObIYHAs (DOpMa JTUCTHEB Y KOMHATHBIX PACTEHHH,
€CII €CTh BO3MOXKHOCTh — KYJIBTYPBl MYTAHTHBIX JHHUH JPO30(QHIIBI); MEXaHU3M XPOMOCOMHBIX
MyTanui; MOAU(PHUKAIIMOHHYIO H3MEHUYNBOCTb; IIEHTPBI MHOT000pa3usl U MPOUCXOXKICHUS KYIbTYPHBIX
pacrenuii. ['epOapHbIii MaTepuall 371aKOB ¢ TOMOJIOTUYECKOH M3MEHUYMBOCTBIO (OCTHCTBIE, O€30CThIE,
BBICOKHE, KapJITUKOBBIC PACTEHUS U T. I1.).

Tema 8. I'eHeTHYecKHe OCHOBBLI HHANBUAYAJbHOT0 pa3Buths (10 1)

+  (DyHKIIMOHMPOBaHWE TEHOB B X0/ WHAWBHIyaJIbHOTO pa3BuTUs. [leTepMuHalius U qudhepeHInpoBKa.

JudbdepeHunanbHas akTUBHOCTb T'eHOB. J[eHCTBHE IeHOB B 3MOpPHOIeHE3¢E.



[lepectpoiiku reHoMa B oHTOreHe3e. UMMyHOTI00YIMHOBBIE T€HBI MIIEKOUTAIOIINX. MOOHIIEHBIE
TE€HETHYECKUE 3JIEMEHTHI.

MHOXeCTBEHHOE JelCTBUE I'€HOB. JIeTallbHbIE MyTallHU.
HacnenoBanue nugdepeHIpoBaHHOTO COCTOSHUS KIETOK. XHUMEPHbIE U TPAHCTEHHBIE OPTaHU3MBI.
Knonuposanue.

I'emeTndyeckue OCHOBHI MOBEICHNUS. | eHETHUECKHE OCHOBEI CIIOCOOHOCTH K 00y4deHH0. leMOHCTpanun

CxemBblI ¥ TaONHIIbI, WLTIOCTPUPYIONINE B3aUMOJIEHCTBIE TEHOB M MEXaHU3M XPOMOCOMHBIX
MyTaLUi.

Tema 9. I'eneruxa genoBeka (10 1)

MeTto/1p1 U3yUEHUS TEHETHKH YenoBeka. bausnensl. Kapuorumn yenoBeka 1 XpOMOCOMHBIE
6one3nu. KaptupoBanue xpomocoM 4enoBeka. Bo3aMOXHOCTH Jle4eHus U NpeAyNpPEKICHUS HACIeICTBEHHBIX
3a0oseBaHuil. MequKO-TeHeTHYeCKOe KOHCYJIbTHPOBAaHHE.

JdeMoHcTpanuu

CxeMBbl ¥ TaOJHIIBI, WILTIOCTPUPYIOIIUE HCCIISIOBaHMS B 00JIaCTH OMOTEXHOIOTHH.
Junamuueckue nocobus «['eHetnka rpymm KkpoBu», «HacnenoBanue pesyc-hakropar.

11 kaacce

Beenenue.(1u)

buonorus kak Hayka. buonornueckne THCIUIUIMHEL, UX CBS3H C IPYTUMH HayKaMH. EXMHCTBO KUBOTO.
OcHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB. Y POBHH OpPraHU3aLlMU )KUBOM MaTepuu. MeTobl MO3HAHUS KUBOM
MIPUPOJIBI.

Bo3HHKHOBeHHE U PAa3BUTHE IBOJIIONMOHHOI onomoruu. (104)

Bo3HukHOBEHME U pa3BUTHE IBOJIOLMOHHBIX Uael. DBomonrnonHasd Teopus XK. b. Jlamapka. XKuzue u py st
Y. JapBuna. OCHOBHbIE IPUHLIMIIBI 3BOJIOLUMOHHON Teopun JapBuna. ®opMupoBaHUE CUHTETUYECKOM
teopuu 3Bomonnu. Padotsr C. C. UerBepukosa u U. U. llImaneraysena. [lageonronornueckue,
Oouoreorpaduueckue, CpaBHUTEIbHO-aHATOMUYECKHE, SMOPHOIOTHYECKUE U MOJIEKYJIIPHBIE CBUIECTENLCTBA
9BOJIIOLIUY.
Hemoncmpayuu

Cxewmsl, Tabnuips! 1 hoTorpaduu, WIFOCTPUPYIOMIKE: GOPMBI COXPAHHOCTH UCKONAEMbIX PaCTEHUH 1
JKUBOTHBIX; aTaBU3MBbI U PYyIMMEHTHI; aHAIOTHYHBIE U TOMOJIOTHYHbIE OPraHbl; JOKa3aTeIbCTBA ABOJIOLIUU
opranunyeckoro mupa. [laneonronoruueckue kovieKuuu. MexanusMbl 3BoJronuu. (284)

[Nomynsauys — sneMeHTapHas eIUHHUIIA SBOIIONKH. BHYTpHBHI0Bast N3MEHYHBOCTb.

I'eneTnyeckas CTpyKTypa MOIMyJISIHUA. YpaBHEHUE U 3aKOH Xapau — BaiinOepra. MyTtauun Kak MICTOUHHK
TeHETUYECKON U3MEHYMBOCTH nomysisiiuid. Ciy4aifHbIe MPOLecChl B onmyJsiusx. Jpeiid reHos.
[onynsuonnslie BosHbL. bopp0a 3a cymecrBoBanue. EcrecTBeHHBIH 0TOOp — HampaBisiioUi GakTop
spostonnu. ®opmel ectecTBeHHOTr0 0TOO0pa. [Tos1oBoOI 0TOOP. AnanTalus — pe3yybTaT eCTEeCTBEHHOIO
orbopa. Murpauuu xak ¢axrop ssomounu.llonsrue Buga. Kpurepuu Buga. Ilytu BugooOpasoBaHus.
ANnonaTpuuecKoe ¥ CUMIATPUIECKOe BUA000pa30BaHue.

Mukpo- 1 Makpo3BOMIONHSL. | eHeTHYecKkre M OHTOTeHETHIECKIE OCHOBBI ABOIONMH. Hampasnenus
3BOJIOLMHU. ApoMOp(O3, HANOAAaNTalus 1 001Ias AereHepanus. JuBeprenuus, KOHBEpreHIus U
napajuienusM. bruonorudeckuil nporpecc. EnnHoe IpeBo )KU3HU — Pe3yJIbTaT 3BOJIOLHH.

Bo3nukHoOBeHUe U pa3BuTHe KU3HA HA 3emiie. (124)
CymHocTs xu3nu. OnpeneneHns KUBoro. I nmore3s! BO3HUKHOBeHUS Xn3HA. OnbiTel @. Penu u JI. [lacTepa.
CoBpeMEHHBIE MTPEJICTABICHUS O BOSHUKHOBEHNH KU3HM.

AtMmocdepa nperHer 3emiin. AOGHOICeHHBIN CUHTE3 OpraHndeckux Beinects. OOpa3oBaHUE U SBOIOLHS
ounonomumepos. Pons JIHK u PHK B 0Opa3oBanuu cucrem ¢ 00paTHO cBs3blo. OOpa3oBaHHEe U SBOJIOLHS
ouonoruueckux meMOpan. O0pa3oBaHUe IEPBUYHBIX T€TEPOTPOOB.

Nzyuenue uctopuu 3emin. Ilaneonronorus. MeTomsl reoXpoHoorud. Mi3sMeHeHre KiimMarta Ha 3emie.
Hpeiid xoaTuHeHTOB. Pa3zBuTne xu3Hu B Kpunto3oe. CHMOMOTHIECKAS TEOpUs 00pa30BaHUS



9yKapHoT. Benblmika pasHooOpa3us >KUBOTHBIX B KOHLIE TPOTep0o30s1. Pa3BuTHE OpraHuuecKoro Mupa B
najeo3oe. Pa3BuTue xu3HU B Me3030€. PazBUTHE XU3HU B KaillHO30€.

Bo3HnkHOBeHMe M pa3BUTHE YeJI0BeKa — aHTpomnoreHes (124)
Mecto yenoBeka B cucTeMe XKUBOro Mupa. CpaBHUTEIEHO-MOP(OIOTHYECKUe, ITOJIOTHIECKHUE,
UTOTEHETUYECKUE W MOJIEKYJISIPHO-OMOIOTMIECKIE T0Ka3aTeNbCTBA POJCTBA YEIOBEKa U
4eJI0BEKOOOpa3HBIX 00E3bsH.

[TaneonTonoOrnyeckue NaHHbIE O IPOUCXOKACHUH U 3BOJIIOLMH PEAKOB YETI0BEKa. ABCTPAIONNUTEKH.
IIepBrie pencraButenn poxa Homo. Heanaepransckuii demoBek. MecTo HeaHAepTAIBIICB B DBOJIOIHH
yenoBeka. KpomanboHnpl. buonornueckue haktopsl 3Bosonun yenoBeka. Conpanbable (HakTOpbl 3BOIIOLUH
YeJI0BEKa — MBILUICHHUE, pedb, OpyAUHAs AeATeNbHOCTh. Posb connanbHOM cpeabl B YOpMUPOBAHUH
YeJI0BEYEeCKUX WHANBUAYYMOB. COOTHOLICHHE OMOJIOTHYECKHUX U COLUATIBHBIX (PaKTOPOB B IBOJIOLMN
YeoBeKa.

Uenoseueckre pacel. Pons m3onsun u Apetida reHoB B (OpMHPOBAHUN PACOBBIX MPU3HAKOB. KpuTnka
PACUCTCKHUX TEOPUH.

Cenexuusi u Ouorexnosiorus. (104)

Cenexuus Kak mpoliecc U Kak Hayka. OJjoMaIIHUBaHue KaK MEePBBIN 3Tamn ceneKuu. LleHTps
IMPOUCXOXKACHUSA KYJIBTYPHBIX paCTCHHfI. HpOI/ICXO)KI[CHI/IC JAOMalIHUX KUBOTHBIX U ICHTPBI UX
onomarrHuBaHus. VIcKycCTBeHHBII 0TOOP. MaccoBBIii M HHIWBUAYAIBHEII 0TOOD. SIBIeHIE reTepo3rca U ero
MPUMEHEHUE B ceNeKuuu. Mcrnoap30BaHne HUTOIIa3MaTUYECKOU MYKCKOM cTtepuiibHOCTH. [lonummonaus u
OTJajeHHAs THOPUIM3ALMS B CEJICKIIUN PACTCHUH.

OKCIepUMEHTANbHBIA MyTareHe3 U ero 3HaueHHe B CEJICKIHU.

Krnerouynas nrxeHepus u KJieToYHas ceJeKIusa. XpoMOocoOMHas HHXeHepus. [IpumeHeHne renHoi

MH)XeHepuH B cenekiun. KpynHoMaciiraOHas cenekuus >KUBOTHBIX. Y CIIEXH CEJIEKIIHU.
OPI'AHM3MBbI B 9KOJIOT'HYECKUX CUCTEMAX.
Opraansmel 1 Okpy:xkamomas cpena (124)
BsanMooTHOIIEHNS OpraHu3Ma U cpefibl. DKOJIOorHuecKre (GakTopbl. 3aKOH TOJCPAHTHOCTH.
[Tpucnoco6siennocts. [omynsanus kak npupoaHas cucrema. CTpykrypa nomyssiuuil. JlnHaMuka nomyJsisiui.
JKuznennsie crparernu. Bun kak cuctema nomymsauuii. Okonoruueckas Huma. JKuzHeHHbIe (OPMBI.
Coo0mecTBa 1 3K0ocucTeMbI. (84)
CoobuiecTBo, sK0cucTeMa, OnoreHo3. KoMmoHeHTr! 3kocucTeMbl. DHEpreTudeckue cBs3u. Tpoduueckue
cetu. [IpaBuio skooruueckoi nupaMuibl. MexXBUI0BbIE U MEKIIOIYJISIIMOHHBIE B3aUMOJEHUCTBUS B
skocuctemax. Konkypenuus, cumonos, anstpynsm. IIpoctpancTBenHas cTpykrypa coodiecTs. JuHamMuka
skocucteM. Ctaanu pa3BUTHA SKOcHCTeMBI. CyKiieccus. Y CTOWYMBOCTH 9KOCUCTEM. 3eMJIeIeIbuecKre
9KOCHCTEMBI.

Buocdepa. (3u)

buocdepa. Yuenue B. U. Bepuazackoro o 6uochepe. buomsl. J)KuBoe BeiecTBo u
OroreoxMMHYECKHEe KpyroBopoTsl B Onocdepe. buochepa u yenosek. I mobanpHble aHTPONOT€HHBIE
u3MeHeHus B ouocdepe. [Ipobiema ycToiHuuBOro pa3Butusi Onocdepsl.

Buosornyeckne 0CHOBBI OXPaHbI NPHPOABI. (44)

Coxpanenne u oAnepkaHue ONOIOTHIECKOT0 pa3HOoO0pas3us. [[pruauHBI BEIMUpaAHUS BUIOB U MOIYJIALINH.
Coxpanenue reHoona u peuHTpoaykuus. CoxpaneHue 3xocucteM. bronornuecknii MOHUTOPUHT U
OMOMHIUKALIHS.

I1l. TemaTu4eckoe NJIAHUPOBaAHUE Y4eOHOI0 NpeaMeTa

IV. TemaTH4ecKoe IIAHUPOBAHNE

Pa3nenl W3 Hux:

O01iee
Kkoi-go |K0JI-BO Kon-Bo Kon-Bo Kos-Bo

yacop |KOHTPOJILH |[IPAKTHYECK [1a00paTOpPH PKCKYpCHH
bIX padoT ux pador bIX padoT




10 kaacce

Pasnen 1.buosornueckue CUCTEMBIL: 14 1
KJICTKA, OpFaHI/ISM MOHeKyHI)I nu
KJICTKU.
Pasnen 2. Kimerounnie 5
CTPYKTYPHI ¥ KX (DYHKIIHH.
Pasznen 3.00ecneuenne KIETOK 8 1
PHEpPrUEH.
Pa3nen 4. HacnencTeennasa 12 1
nH(popMaIus 1 peann3anus e€ B
KJIETKE.
Paznen 5.1 nauBuayansHOE pa3BUTHE 15 1
U Pa3sMHOYKEHHE OPraHU3MOB.
Pasznen 5.0OcHOBHBIE 20 1
3aKOHOMEPHOCTH SIBJICHUI
HaCJIECTBEHHOCTH.
Pasgen 0.OcHOBHEIE 9 1
3aKOHOMEPHOCTHU SBJICHUM
M3MEHYUBOCTH.
Pasnen 7. eneTnyeckue OCHOBBI 10 1
WHIUBUTYaJIbHOTO Pa3BUTHSI.
9 1
Pasnen 8.1 eneTnka uenoBeka.
NUTOI'O 102 |8
11 kixace
Pasnenl.Bo3HukHOBEHME U 10 1
Pa3BUTHE 3BOJIOLMOHHON
ounosornu. CBUIeTeILCTBA
SBOJIIOIUH.
Pasaen 2.MexaHu3Mbl SBOTIOIAU 29 1
12 1

Pa3nen3.Bo3nukHoBeHUE U
pa3BUTHE )KU3HU Ha 3emIle




Pasnaen 4. Bo3HUKHOBEHHE U
Pa3BUTHE YETIOBEKA-

13

AHTPOIIOreHE3
Pazpnen 5. Cenexuus u 10
OHOTEXHOJIOTHS
Paznen 6. Opranusmsel u 13
OKpYXKaroIas cpeja.
OIHOBHIOBBIC CUCTEMBI.

Pasznen 7. CoobuiectBa u 8
DKOCHCTEMBI

3

Paznen 8. buocdepa
Paznen 9. buonornueckue 4
OCHOBBI OXPaHbl PUPOJIBI
UTOI'O 102




