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IHosicuuTe IbHAsA 3aNMCKA
PabGouass mporpamma yueOHOro mpenMera «buomorus» (yriyOieHHBIN
ypoBeHb) st 10—11 kmaccoB co3gaHa B COOTBETCTBUM TPEOOBAHUSIMH:
— @eepalIbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOIO CTaHJIApTa CPEAHErO
oO1mrero oopazoBaHus;
— TPUMEPHON TPOTPAMMBI CPEHETO O0IIET0 00pa30BaHuUs MO0 OUOJIOTHH TS
10-11 xmnaccos;
POTPaMMBbI K  KOMIUICKTY y4eOHUKOB, CO3JIaHHBIX noJt
pykoBoacteoM Conuna H. U.
- yuebHoro tiaHa MBOY «COII Ne5y.
Jlns peanu3zanuu padodeit mporpammbl ucnonb3dyercs Y MK:
10 knacc.
1) 3axapos B. b., MamontoB C.I'., Conun H.U., 3axapoBa E.T.
«buonorus.  OOmas O6wonorusa. YriayOneHHbIH ypoBeHb. 10 Kimacc»
Mocksa, «/Ipodar, 2021 r.
11 knace.
2) 3axapos B. b., Mamontos C.I'., Conun H.U., 3axaposa E.T.
«buonorust.  OOmiast Ouonorusa.  YriayOneHHbIH ypoBeHb. 11 kimaccy
Mocksa, «IIpocsemenuey, 2021 r.

3) 3axapoB B. b. Meroauyeckoe mocobme k yueOnuky B. b. 3axapoma, C. T.
MamontoBa, H. U. Conuna, E. T. 3axapoBoii «buonorus. O06mias 6uomorus.
10 xnacc Yriny6néunslii ypoens.» / B. b. 3axapoB. — M. : [Ipoda, 2019.
— 183 c.

4) 3axapoB B. b. Metoanueckoe mocooue k yueonuky B. b. 3axaposa, C. T.
MamonTtoBa, H. 1. Connna, E. T. 3axapoBoii «buonorus. O61mias Onosorus.
VYriny6néunsiit yposenb. 11 kimace» / B. b. 3axapos, M. B. Jlemuue. — M.
Apodoa, 2019. — 176 c.

Cornmacno ®denepalbHOMYy TOCYJapCTBEHHOMY 00pa3oBaTeIbHOMY  CTaHIAPTY
cpenHero obmero obOpaszoBanus, yueOHomy miany MBOY «COII NeS5y» yueOHbIN
npeamer «buonorus» B 10-11 knmaccax Ha yriyOJeHHOM ypOBHE H3ydaercs Mo 3
yaca B Hememro B 10 kmacce, 102 gaca Brog u B 11 kmacce — 102 waca B rom.
OO01iee KOJMYECTBO 4YacOB, OTBEICHHBIX Ha H3yueHUE mpeamera coctamisier 204
qaca.



[. IVIAHUPYEMBIE PE3YJIbTATHI U3YUEHUS YYEBHOFO
HPEAMETA «BUOJIOT'USD
OcBoenue yueOHOro mnpeamera «bUONOTUS» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHMsl JOHKHO OOecTeunBaTh JAOCTIKEHUE CIEAYIOIMMUX JUYHOCTHBIX,
METaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JUYHOCTHDIE PE3YJIBTATDI

IlaTpnoTnyeckoe BOCHUTAHUE:

* OTHOIIIEHHE K OMOJIOTUH KaK K BAXKHON COCTaBIISIONICH KYJIbTYpPbl, TOPIAOCTH 32
BKJIAJl POCCUMCKUX U COBETCKMX YUYEHBIX B Pa3BUTUE MUPOBOU OMOJIOTHMUECKON
HaYyKH.

I'pa:xknanckoe BocnuTaHue:
* TOTOBHOCTH K KOHCTPYKTUBHOW COBMECTHOM JEATEILHOCTH IIPHU BHITIOJIHEHUN
VCCIIEIOBAHUM U MPOEKTOB, CTPEMIICHUE K B3aUMONIOHUMAaHHUIO U B3aUMOIIOMOIIIH.

JlyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

* TOTOBHOCTH OIICHHBATh ITOBEJICHNE Y TIOCTYIIKH C ITO3UIIMHA HPABCTBEHHBIX
HOPM M HOPM 3KOJIOTUYECKON KYJIBTYPBI;

* TOHUMAaHWE 3HAYMMOCTH HPAaBCTBEHHOTO ACTICKTA JIEATEIHPHOCTH YEIIOBEKA B
MEIUINHE U OUOJIOTHH.

DCTETHUYECKOE BOCITUTAHUE:
* TIOHUMAaHHUE POJIU OMOJIOTHH B (JOPMUPOBAHUM ICTETUUECKON KYIBTYPHI
JIMYHOCTMU.

[{eHHOCTH HAyYHOTr'O ITO3HAHUSL:

* OpHUEHTAalMs Ha COBPEMEHHYIO CUCTEMY HayUYHBIX [TPEICTAaBICHUN 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX YEJIOBEKA C MPUPOIHON U
COLIMAJIBHOM Cpenoi;

* IIOHMMAaHHE POJIM OMOJIOTHYECKON HAYKU B (POPMHUPOBAHUU HAYUYHOT'O
MHUPOBO33PEHUS;

*  pa3BHUTHE HAYYHOM JIH0O03HATEIBHOCTH, MHTEPEca K OMOJIOTHUYECKON HayKe,
HaBBIKOB MCCIIE0BATEIBCKON EATEIBHOCTH.

@opMUPOBAHUE KYJIBTYPbI 310POBBS:

* OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37J0POBBIO U YCTAHOBKA Ha 3710POBBII
o0pa3 *KHU3HU (310pOBOE MUTAHUE, COOTIOICHNE TUTUEHUYECKUX MPABUII U HOPM,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, peTyspHas Gpuandeckas
AKTUBHOCTH);

*  OCO3HaHME MOCIEICTBUI U HENPUATHE BPEIHBIX NPUBBIYEK (YIIOTpEOIICHUE
aJIKOT0JIs1, HAPKOTUKOB, KypEHHUE) U UHBIX OpM Bpea a1l GU3NYECKOTO U
NCHXAYeCKOTO 3J[0]20BBSI;

* co0iroieHNE paBUil OE30MaCHOCTH, B TOM YUCJIE HABBIKM O€3011aCHOTO
HOBEJICHUS B IIPUPOIHOI CpeEIE;



* c(hopMHPOBAHHOCTH HABBIKA PEQIIEKCHUH, YIIPABIECHIUE COOCTBEHHBIM
AMOILMOHAJILHBIM COCTOSIHHEM.

Tpynosoe BocnuTranue:

* aKTHBHOE y4acTHE B PEUICHUH NMPAKTHUECKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI,
ropojia, Kpas) 6MoJOruYeCcKOr 1 IKOJIOTMYECKON HANpPaBIEHHOCTH, MHTEPEC K
IPaKTUYECKOMY M3yUEHHIO MpodeccHii, CBSI3aHHBIX ¢ OMOJIOTHUEH.

JKOJIOTHYECKOe BOCIHTAHHE:

* OpHUEHTAIWS Ha IPUMCHCHHE OMOJIOTUICCKUX 3HAHMIA PY PEIICHUY 3a/1a4 B
00JIaCTH OKpPYXKAIOIEH CPEeIbl;

*  OCO3HAHUE DKOJIOTMYCCKHUX MPOOJIEM M MyTeH UX PEIICHHUS;

* TOTOBHOCTB K YYAaCTHIO B ITPAKTHUECKOM JCATSIEHOCTH SKOJIOTHICCKON
HaIpaBJICHHOCTH.

Ananranusi 00y4amerocsi K u3MeHsIloIuMcsl YCJI0OBUSAM COIMATBLHOM U
MPUPOTHON Cpeabl:

* QaJICKBAaTHAas OLICHKA M3MEHAIOIIUXCS YCIOBHIA;

*  MPUHATHE pelICHUs (MHIUBUIYAIBHOE, B TPYIINE) B U3MECHSIOIIMXCS YCITOBUSIX
Ha OCHOBaHMHM aHaM3a OMojoruyeckor nHhopMaluu;

* IUIAHUPOBAHME JCWCTBUM B HOBOM CUTyallMM HA OCHOBAaHWU 3HAHUU
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

IlepBolii rox o0yvenusi. «buonorus». 10 kiacc.

IlpeaveTHbie pPe3yabTaThl:

Buvinycknux nayuumcs:

- packpbIBaTh Ha MPUMEPAX POJIb OUOJIIOTMU B (POPMUPOBAHUN COBPEMEHHOU
HAy4YHOW KapTUHBI MUpPA U B IPAKTUYECKOH EATEIbHOCTH JIIOJIEH;

- MOHUMAaTh W OIMUCHIBATH B3aUMOCBS3b MEXKAY €CTECTBEHHBIMM HayKaMM:
Ouonoruei, QU3MKON, XMMHEH; YCTaHABIMBAThb B3aUMOCBSA3b IPHUPOJHBIX
SIBIICHUI;

- [IOHUMaTh CMBICI, pa3jauyaTh M OINUCHIBATH CUCTEMHYIO CBS3b MEXAY
OCHOBOIOJIAralolMMy  OMOJIOTUYECKUMHU TOHATUSAMHU: «KIIETKa», «OPraHu3m»,
«BUI», «IKOCUCTEMAY, «OUochepar;

- HUCHOJIB30BaTh OCHOBHBIE METOAbl HAYYHOI'O IIO3HAaHMS B YYEOHBIX
OMOJIOTMYECKUX HCCIIEOBAaHUAX, IPOBOAUTH HKCHEPUMEHTHl IO H3YYEHHIO
OMOJIOTHUECKUX OOBEKTOB W SIBJICHUM, OOBSICHITH PE3YJIbTAaThl HKCIIEPUMEHTOB,
aHAJIM3UPOBaTh UX, HOPMYIHPOBATH BHIBOJIBL;

- (¢opMyNIMpOBaTh TUIIOTE3bl HA OCHOBAHWU NPEIOKEHHON OMOJIOTHYECKON
uHbOpMaIlMU | MpeAjiaraTb BApUAHTHI IPOBEPKHU TUIOTE3;

- CpaBHHMBaThb OHOJIOTMYECKHE OOBEKTHI MeEXAy Cco00M MO 3aJaHHBIM
KPUTEPUSM, J€JIaTh BHIBObI U YMO3AKIIOUCHHS HA OCHOBE CPaBHEHHS;

- 000CHOBBIBAaTh €IMHCTBO KMBOW M HEXHBOW MHPUPOJBI, POJCTBO YKUBBIX
OpraHM3MOB, B3aUMOCBSI3M OpPraHU3MOB M OKpY’KAIOLIEH Cpenbl Ha OCHOBE
OMOJIOTMUYECKUX TEOPUH;



- IPUBOJIUTH IPUMEPHI BEILIECTB OCHOBHBIX IPYII OPraHUYECKUX COCANHEHUN
KJIETKH (O€IKOB, )KUPOB, YIIIEBO0OB, HYKJICHHOBBIX KHCIIOT);

- pacrno3HaBaTh KJIETKU (MPOKApPUOT U FYKApUOT, PACTEHUN U KUBOTHBIX) IO
OIMHCaHUI0, HA CXEMaTHYECKUX M300paKeHMSIX; yCTaHABIUBAThH CBSI3b CTPOCHUS U
(GyHKIUI KOMIIOHEHTOB KJIETKH, 000OCHOBBIBATH MHOTOOOpa3He KIETOK;

- pacro3HaBaTh MOMYJSANUI0 U OMOJOTWYECKHH BUJ MO OCHOBHBIM HPH3HAKAM;

- ONHUChIBaTh (EHOTHI MHOTOKJIETOYHBIX PACTEHUH W JKUBOTHBIX IIO
MOP(}OJIOrHUECKOMY KPUTEPHIO;

- 00BACHATH MHOT000pa3fe OpraHU3MOB, MPHUMEHSS IBOJIOLUOHHYIO TEOPUIO;

- KJ1accu(puuupoBaTh OMOJIOTHUYECKUE OOBEKTHl Ha OCHOBAHMU OJHOTO WM
HECKOJIBKMX CYIECTBEHHBIX IPU3HAKOB (THUIBI NUTAHMs, CIIOCOOBI JIbIXaHUS W
Pa3MHOKEHHUS, 0COOEHHOCTH Pa3BUTHA);

- OOBSCHATh IPUUYMHBI HACIEICTBEHHBIX 3a00JIE€BAHUM;

- BBIABIIATh U3MEHYMBOCTb y OPraHU3MOB; OOBSCHATH NIPOSIBICHUE BHJIOB
U3MEHYUBOCTHU, HCIOJIb3Ysl 3aKOHOMEPHOCTH U3MEHUYNBOCTH;

- CPAaBHMBATh HACJIEACTBEHHYIO U HEHACIIEACTBEHHYIO U3MEHUNBOCTb;

- BBUIBIATH  Mopdosoruyeckue, (U3MOJIOTHUECKHUE, TOBEICHUYECKUE
aJlanTalyy OpraHu3MOB K CpeJie OOMTaHUS U IEHCTBUIO HKOJIOTMYECKUX (PAKTOPOB;

- COCTaBJISITh CXEMbl NEPEHOCA BEIECTB M DHEPIMH B SKOCUCTEME (ILemHu
MUTaHUSA);

- IPUBOJIUTH JJOKA3ATEIHCTBA HEOOXOAMMOCTH COXPAHEHHST OMOpa3HOOOpa3us
JUIsl YCTOWYHMBOTO PA3BUTHS M OXPaHbI OKPYKAIOLIEH CPENbL;

- OLICHMBAThH JIOCTOBEPHOCTHh OMOJIOrMUYECKON MH(pOpMaLUH, MOJIyYEHHON U3
pa3HBIX UCTOYHUKOB, BBIACIATH HEOOXOAUMYIO HH(POPMAIUIO ISl UCIIOJIB30BaHUS
ee B y4eOHOM IeATEeIbHOCTH U PEIICHUN IPAKTHYECKHX 3a7a4;

- TPENCTaBIATh OWOJOTHYECKYI0 HWH(OpPMAIMIO B BHIIE TEKCTa, TAOIHUIIHI,
rpaduka, TuarpamMmbl U J1€1aTh BHIBOJIBI HA OCHOBAHUH MPECTABICHHBIX TaHHBIX;

- OLCHUBATh POJIb JOCTUKEHHM TEHETHKH, CENEKUWH, OMOTEXHOJIIOTUU B
NPAKTUYECKON AESITEIbHOCTU YEJIOBEKA U B COOCTBEHHOM JKU3HY;

- OOBSACHATHP HETaTUBHOE BJIMSHHE BEUIECTB (QJIKOrojisi, HUKOTHHA,
HapKOTUYECKUX BEILECTB) HA 3apOJIbIIIEBOE PA3BUTHE UEIOBEKA,

- OOBSACHATH MOCJEJCTBUS BIUSHUS MYTarcHOB;

- OOBSACHATH BO3MOXKHBIE NPUYMHBI HACJIEACTBEHHBIX 3a00J1E€BaHUM.

Buinycknux noayuum BO3MOXHOCTb HAYUUMbCAL:

- JaBaTh Hay4YHO€ OOBSCHEHHE OHOJOTMYECKUM (aKTaMm, IMpoleccam,
ABJICHUSIM, 3aKOHOMEPHOCTSIM, HCIIOJb3ys OMOJIOTUYECKHE TEeOpUr (KJIETOUHYIO,
HBOJIIOLIMOHHYIO),  y4yeHHe o  Ouochepe, 3aKOHBI  HACIEACTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHUYNBOCTH;

- XapaKTepU30BaTh COBPEMEHHBIC HAIIPaBICHUS B Pa3BUTUU OHOJIOTHH;
OIUCHIBATh UX BO3MOYKHOE HUCII0JIb30BAHUE B IIPAKTHUYECKOMN J1E€ATENbHOCTH;

- CpaBHUBATH CIIOCOOBI IETICHUS KIETKH (MUTO3 U MEHO03);

-pemiath 3adadyd Ha IMocTpoeHue ¢parmeHta Bropoi nenu JHK mo
PEI0KEHHOMY
¢parmenty nepsoii, u-PUK (m-PUK) no yuactky JJHK;



- peliaTth 3aJa4M Ha ONPE/CIICHUE KOJIMYSCTBA XPOMOCOM B COMATHUECKHUX H
MOJIOBBIX KJIETKaX, a Tak)Ke B KJIETKaX IIepe] HadajioM JeleHus (Meho3a Win
MHUTO32) | 10 €r0 OKOHYAHUHU (IJIT MHOTOKJIETOYHBIX OPTaHHU3MOB);

- pemiaTh T'CHETHMYECKHE 3a/Jladd HAa MOHOTHOPHJIHOE CKpEIIUBaHUE,
COCTaBJATh  CXEMbl  MOHOTHOPHMJIHOTO  CKpCIIMBAHHS, THPUMCHSS  3aKOHBI
HACJICJICTBCHHOCTH M UCIIOJIb3Ysl OMOJIOTHYCCKYIO TEPMHHOJIOTHIO Y CHMBOJIUKY;

- YCTaHABJIUBATh THII HACJCJAOBAHUS M XapaKTep NPOSBICHUS TNPU3HAKA IO
3aJIaHHOM CXEME POJIOCIIOBHOM, TIPUMEHSS 3aKOHBI HACJICACTBCHHOCTH,

- OILICHWBATh PE3yJIbTAThl B3aMMOJICHCTBUS 4YeJIOBEKAa M OKPYIKAIOIIEH CpEJIbl,
IPOTHO3UPOBATh  BO3MOXKHBIC  ITOCJICJICTBHUS  JICATCILHOCTH  4YelOBEKa IS
CYIIECTBOBAHMS OTACIBHBIX OHOJOTHYCCKUX OOBCKTOB U IICJBIX IPHUPOJIHBIX
COOOIIECTB.

Bropoii rog obyuenus. «buonorus». 11 kiacc.

Buinycknux nayuumcs:

- OIICHUBATH POJIb OMOJIOTMYECKUX OTKPHITHH U COBPEMEHHBIX HCCIIEIOBAaHUN
B Pa3BUTUM HAYKH U B IPAKTUYECKOU JEATEIBHOCTH JIIOJIEH;

- OLIGHWBAaTh pPOJb OWONOTMH B (HOPMUPOBAHUM COBPEMEHHOW HAy4YHOM
KapTUHBI MUPA, IPOTHO3UPOBATH MEPCIEKTUBBI PAa3BUTHUSL OMOJIOTUN;

yCTaHaBiIMBaTh W XapakTEepU30BaTh  CBSI3b  OCHOBOIOJIATarOIINX
OMOJOTUYECKUX TOHATUN (KJIETKa, OpraHW3M, BHUJ, SKocucrtema, Owocdepa) c
OCHOBOIIOJIATAIOIMMHU MOHATUSAMU APYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBaTh CHCTEMY B3IJIAJIOB HAa KUBYIO TPUPOAY M MECTO B HEH
YeJI0oBeKa, MPUMEHsISI OMOJIOTHYECKUE TEOPHH, YUEHUS, 3aKOHbBI, 3aKOHOMEPHOCTH,
MOHUMIITb T} dHUIIbI UX M]3UMeHUMOCTH;

- TIPOBOJIUTH y4eOHO-UCCIEAOBATEIBCKYIO JESATEIbHOCTh IO OWOJIOTHH:
BBIJIBUTaTh THUIIOTE3bl, IUIAHUPOBaTh pabOTy, OTOMpaTh U MpPeoOpPa3OBHIBATH
HEOOX0MMMYI0 HWH(POPMAIMIO, TPOBOAUTH OKCIIEPUMEHTHI, HMHTEPIPETHPOBATH
pe3ynbTaThl, JIeJaTh BBIBOJIbI Ha OCHOBE IMOJIYYEHHBIX PE3YyJIbTaTOB;

- BBIABJISITh U OOOCHOBBIBATH CYIIIECTBEHHBIE OCOOECHHOCTH Pa3HBIX ypPOBHEH
OpraHu3alluy KU3HU;

- YCTaHABJIMBATh CBSI3b CTPOCHHS M (QYHKUMNA OCHOBHBIX OHOJOTHMYECKHX
MaKpOMOJIEKYJI, UX POJib B MPOLECCaX KIETOYHOIO0 METa00JIN3Ma;

- pemiath 3aJayd Ha ompeiAesieHrue mocieaoBaresbHoCcTH HykieotuaoB JIHK u
u-PHK (M-PHK), antukomonoB T-PHK, mnocnenoBarenbHOCTH aMHHOKHUCIOT B
MOJIEKyJie  Oenka, TPUMEHsAS 3HaHUA O PEaKUUAX MATPUYHOTO  CHHTE3a,
T€HETUYECKOM KOJI€, MPUHIIUIE KOMIUIEMEHTApPHOCTH;

- JlenaTh BBIBOABI 00 W3MEHEHMSX, KOTOpBIE MPOHM30MAYT B Mpoleccax
MaTpUYHOTO CHHTE3a, B CIy4a€ H3MEHEHMs TOCJIEeI0BATEIbHOCTH HYKJIECOTHUIOB
nuK;

- cpaBHMBaTh (a3bl JEJICHUS KIETKH; peliaTh 3aJaud Ha OmpeleieHHEe U
CpaBHEHHUE KOJUYecTBa reHernueckoro marepuana (xpomocoMm u JIHK) B kieTkax
MHOTOKJIETOUHBIX OPTaHU3MOB B Pa3HbIX (a3zax KIETOYHOTO LHUKIIA;



- BBISIBJISITH CYIIECTBEHHBIE IPU3HAKU CTPOCHUS KIETOK OPTaHW3MOB Pa3HbIX
apCTB JKUBOM NPUPOABI, YCTaHABIMBATH B3aUMOCBS3b CTPOCHHMA U (DPYHKIUiA
4acTeil 1 OPraHOMI0B KIICTKU;

- 000CHOBBIBATh B3aMMOCBS3b IUIACTHUYECKOTO U IHEPreTHUYECKOr0 OOMEHOB;

-CPaBHHMBATh MPOLIECCHl IJIACTUYECKOIO M SHEPreTHUYECKOro OOMEHOB,
MMI30UGXOAAIINX B KJIeTKdX XXMBBIX O]3F£IHU3MOB;

- OTIPENIENATh KOJIMYECTBO XPOMOCOM B KJIETKAaX PACTCHUN OCHOBHBIX OT/AEJIOB
Ha pa3HbIX dTanax XU3HEHHOTO LUKJIA;

- pelaTh FreHeTUYECKUE 3a/1a4i Ha AUTHOPUIHOE CKPEUIMBAHUE, CIICTNIEHHOE
(B TOM 4HCIIE C [10JIOM) HacJIeZIOBaHUE, AaHATM3HPYIOLIEe CKPEIMBAaHUE, TPUMEHSS
3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CIICTIJICHHOTO Hacle0BaHMS;

- pacKpbIBaTh NPUYHMHBI HACJIEJCTBEHHBIX 3a00JIeBaHUM, apryMEeHTHUpPOBATh
HEOOXOMMOCTh MEp IMPEayNpPEeKACHUS TaKuX 3a00JIeBaHUI;

- CpaBHHMBaTh Pa3HbIC CIIOCOOBI Pa3MHOMXKEHHS OPTaHU3MOB;

- XapaKTepHU30BaTh OCHOBHBIC 3Tallbl OHTOTE€HE3a OpPraHW3MOB,;

-BBISIBJISITH MPUYUHBI W CYIIECTBEHHBIE MPU3HAKH MOIU(PUKAIMOHHON U
MYTAIlMOHHOW M3MEHYHBOCTH;

- 00OCHOBBIBaTh POJIb M3MEHUMBOCTU B €CTECTBEHHOM M HCKYCCTBEHHOM
otbope;

- 000CHOBBIBATh 3HAYEHHE PA3HBIX METOJOB CEJEKIMH B CO3/1aHUU COPTOB
pacTeHuil, MopoJl )KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

- 000CHOBBIBATh MPUYMHBI U3MEHAEMOCTH U MHOT00Opa3usi BUAOB, IPUMEHSS
CUHTETUYECKYIO TEOPHUIO SBOJIOIHH;

-XapaKTepU30BaTh TMOMYJSIUI0 KAaK eIWHUI]y OJBOJIOIHMH, BHJ Kak
CHCTEMAaTUYECKYIO
KaTETOPHIO U KaK Pe3yJIbTaT SBOJIOLNY;

- YCTaHABIMBAThH CBSA3b CTPYKTYPHI U CBOMCTB 3KOCHCTEMBI;

- COCTaBJISITh CXEMbI MEPEHOCA BEIIECTB W HHEPrUM B HKOCHUCTEME (CETH
NUTaHUS), MPOTHO3UPOBATH MX M3MEHEHUS B 3aBUCUMOCTH OT HW3MEHEHHS
(bakTOpOB Cpe.bl;

- apryMEHTHUPOBAaThb COOCTBEHHYIO IMO3ULHUI0O 1O OTHOIICHHUIO K
HKOJIOTMYECKUM MPpoOiieMaM U MOBEJECHUIO B IPUPOIHON CpeIe;

- 000CHOBBIBaTh HEOOXOJMMOCTh YCTOMYMBOIO pa3BUTHUS Kak YCJIOBHS
coxpaHeHus: onochepsr;

- OLIEHMBaTh MPAKTHUYECKOE M OJTUYECKOE 3HAUYCHHE COBPEMEHHBIX
UCCIIEIOBaHUI B OMOJIOTUH, MEIUIIMHE, SKOJIOTHH, OMOTEXHOJIOTUY;

- 000CHOBBIBaTh COOCTBEHHYIO OIICHKY:;

- BBUBIATH B TEKCTE OHMOJIOTMYECKOTO COJAEP)KaHUS MpodiieMy W
apTryMEHTHPOBAHHO €€ OOBSICHATD;

- TPENCTaBIATh OMOJOTUYECKYI0 HHGOPMAIMIO B BUIE TEKCTa, TAOIUIIHI,
CXeMbl, rpaduka, AMarpaMMbl U JIeJaTh BBIBOJbI Ha OCHOBAHUHU MPE/ICTABICHHBIX
JTAHHBIX;

- mpeoOpa3oBbIBaTh rpaduK, TaOIWIly, AMArpaMMy, CXEMy B TEKCT
OMOJIOTUYECKOTO COACPIKAHUS.

Buinycknux nonyuum BO3MOXKHOCTb HAYUUMbCAL:



- OpraHW30BBIBATH M TPOBOJUTH WHIMBUAYAIBHYIO HCCIIEI0BATEIBCKYIO
JEeSATEIBHOCTD 10 OMooruu (WK pa3padaThiBaTh WHANBUIYATBHBIN POEKT);

- BBIJIBUTATh TUIOTE3bI, IJIAHUPOBATH padOTy, OTOMPATh U MTPE0OPa30BHIBATH
HEOOXOMUMYH HWHGOPMAIMIO, TMPOBOAWTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATH
PE3YNIbTaTHhI, IENaTh BHIBOIBI HA OCHOBE TIOJYUYEHHBIX PE3YJIbTATOB, PEICTABISTH
MPOAYKT CBOMX HUCCIICIOBAHUM;

- TIPOTHO3HMPOBATh TOCJIEACTBUS COOCTBEHHBIX HCCIICIOBAHUN C Y4eTOM
ATUYECKUX HOPM U IKOJIOTHYECKUX TPEOOBAHUIA;

BBIICTISITh ~ CYIIECTBEHHBIE  OCOOCHHOCTHM  JKM3HEHHBIX  IMKJIOB
IpE/ICTaBUTENICH Pa3HBIX OT/AEIOB PACTCHUH U TUTIOB JKUBOTHBIX;

- 1300pakaTh IUKJIBI PA3BUTHS B BUJIE CXEM;

- aHAJIM3UPOBATH M UCITOJIH30BAThH B PEIICHUH YUYEOHBIX U UCCIIEIOBATEIBCKIX
3aady WHGOPMAITMIO O COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH, MEIUIIUHE U
AKOJIOTHH;

- apryMEHTHpPOBaTh HEOOXOAMMOCTh CHHTE3a ECTECTBEHHOHAYYHOTO U
COIIMOTYMAaHUTAPHOTO 3HAHUS B ATIOXY HH(POPMAITMOHHON TUBUIN3AIINN;

- MOJETUPOBATh M3MEHEHHE DKOCHCTEM IOJ BIMSHHEM DPA3IUYHBIX TPYII
($aKTOPOB OKPYKAIOIICH CPEIIBI;

- BBIABISITH B MPOIIECCE HCCIEAOBATEIBCKON ACITEILHOCTH TOCIEICTBHS
aHTPOTIOTEHHOTO BO3JICHCTBUS Ha DKOCHCTEMBI CBOErO PETHOHA, TpeiJiaraTh
CTIIOCOOBI CHIDKEHUSI aHTPOTIOTEHHOTO BO3ICUCTBHS HAa SKOCUCTEMBI;

UCTIONIb30BaTh  NPUOOpPETEHHBIE  KOMIETCHIIMM B  MPaKTUYECKOU
ACSTEILHOCTH U TOBCEIHEBHON XKU3HU, I IPUOOPETEHUS OMBITA JICATEIHLHOCTH,
NpeaIIeCcTBYIONIEH MPOo(hecCHOHATBFHOM, B OCHOBE KOTOPOH JIGKUT OMOJIOTHS KaK
y4eOHBIN MpeIMET.

JINYHOCTHBIE Pe3VAbTATHI.

Buinycknux nayuumcs.

- TPXIaHCKON WICHTUIHOCTH, TAaTPUOTH3MY, YBAKCHHIO K CBOEMY HApO.Y,
9yBCTBY OTBETCTBEHHOCTH Tiepea OTeuecTBoM;

- HAYYHOMY MHPOBO33PEHHIO, COOTBETCTBYIOLIEMY COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOMY Ha JUAJIOTe KYJIbTYD, a
TaKkKe pa3NIUIHBIX (OpM OOIIECTBEHHOTO CO3HAHHWsS, OCO3HAET CBOE MECTO B
MOJIUKYJIETYPHOM MUPE;

- TPUHATHIO IIEHHOCTEH 3J0pOBOTO 00pasza JKHU3HH, NOTPEOHOCTH B
(GU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHSITHIO CIIOPTHBHO-030POBUTEIHHOU
TeSITeIIbHOCTHIO;

- HEMPUSATUIO BPEAHBIX MPHUBBIYCK: KypPEHUS, YMOTPEOJCHUS alIKOTOJIA,
HApPKOTHUKOB.

Buinyckuuk  noayuum 603MONICHOCHb HAYUUMbC.

- OepeXHOMY, OTBETCTBEHHOMY ¥ KOMIICTCHTHOMY OTHOIIEHUIO K
(bU3UYECKOMY U TICUXOJOTUYECKOMY 3J0POBBIO KaK COOCTBEHHOMY, TaK M JIPYTUX
JIIOJIeH, YMEHHIO OKa3bIBATh MEPBYIO MTOMOIIIb;

- (hopMHPOBAHUIO OCHOB IKOJIOTUYECKOTO MBIIUICHHUS, OCO3HAHHUIO BIUSHUS
COIMATBHO-PKOHOMHYECKHUX TIPOIIECCOB HA COCTOSIHUE TTPUPOTHOM CPEIIbI;



- (popMUPOBAHUIO TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE
caMo00pa3oBaHUI0 Ha MPOTSHKEHUM BCEH KU3HU; CO3HATEIHLHOMY OTHOIICHHIO K
HENPEephIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW Mpo(ecCHOHATILHON H
0OIIIeCTBEHHOMH JIESATENHLHOCTH;

- JenmaTh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccun u  peaan3oBaTh
COOCTBEHHBIC KU3HECHHBIC TUTaHBI; dbopMupoBaTh OTHOIIIEHUE K
npoecCHOHANBHON IEATETbHOCTH KaK BO3MOXKHOCTH Yy4YacTHSl B PpEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM.

ITo3HaBaTeIbHBIC PE3VOLTATHL

Buinycknuk nayuumcs.

* CaMOCTOSITEIbHO BBLACNATh U (HOPMYIHPOBATh TO3HABATEIbHBIC LIEIH;

* HAXOJWTh U BBIIEIATH HEOOXOAUMYIO MHPOPMAIUIO; TPUMEHSTh METOIbI
UH(GOPMAILIMOHHOTO ITOMCKA, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPHBIX CPE/ICTB;

- CT]9 KT []3U]30BdTh 3HilHUS;

* BbIOMpaTh Haubosnee 3bPeKTUBHBIE CHOCOOBI pelieHus 3a7a4 B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBUH;

* OMpEIeNATh OCHOBHYIO M BTOPOCTENEHHYIO HH(pOpPMalMi0; CBOOOIHO
OPUEHTHPOBATbCS U BOCIPUHUMATh TEKCThl XYIOXKECTBEHHOTO, HAY4YHOIO,
myOJIUIIMCTUYECKOTO U O(UIIMATIBHO - IEJIOBOTO CTHIICH;

* IOHMMATh U aJIEKBAaTHO OIIEHMBATH S3bIK CPEACTB MAcCOBOM MH(OpMANUHM;

* cTaBUTh M (HOpMyIHpPOBaTH MPOOJIEMBbI, CAMOCTOSITEIBHO CO3/1aBaTh
QITOPUTMBI JIEATEIBHOCTU IPHU PEIICHUU MPOOJIEM TBOPYECKOTO M MOHCKOBOTO

XapakTepa;
* MOJICJTUPOBAHMIO - TPEOOPA30BAHNUI0 0OBEKTOB U3 UyBCTBEHHOU (HOPMBI B
MOJIeNIb,  TJI€  BBIJENEHBI  CYIIECTBEHHBbIE  XapaKTEPUCTUKU  OOBEKTa

(mpocTpaHcTBEHHO-TpaduyecKas Uiu 3HaKOBO-CUMBOJIMYECKAs).

BulnyckHUK  noxyyum 603MONCHOCHb HAYYUMbCA.

- pedirekcuu ciocoOOB M YCIIOBHIA IEHCTBHIA, KOHTPOJIIO U OIIEHKE MpoIecca
U Pe3yJIbTaTOB JEATEIHLHOCTH;

- (hopmynupoBaTh MPOOIEMBI;

- BBIJIBUTATh TUTIOTE3bI U UX 0OOCHOBHIBATH;

- CTPOUTH JIOTHUECKHE TIEMTOYKHU PACCYKICHUN, aHATM3UPOBATh HCTHHHOCTH
YTBEPKJICHUN;

- YCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3H, MPEACTABISTH ETIOYKH
00BEKTOB U SIBJICHHUM;

- aHAJIU3UPOBATH OOBEKTHI C LIEBIO BBIJICICHUS TPU3HAKOB (CYIIECTBEHHBIX,
HECYIIIECTBEHHBIX);

- mpeoOpa3oBhIBATh MOJEIW C IEJbI0 BBISBICHUS OONIMX 3aKOHOB,
ONPEIENAIOIUX TaHHYIO TPEAMETHYIO 00JIacTh;

- CHHTE3Y — COCTaBJICHMIO II€JIOTO M3 YacTe, B TOM 4YHCIE
CaMOCTOSITEIbBHOMY ~ JIOCTPAaWMBaHWUIO  C  BOCIOJIHCHHEM  HEIOCTAIOIIUX
KOMIIOHEHTOB;

- CaMOCTOSTEIbHOMY CO3JaHMIO CIIOCOOOB PEIICHUs MPOOIEM TBOPUYECKOTO
Y TIOMCKOBOTO XapakTepa.

PervisTuBHbBIC PE3VIILTATHL




Buinycknux nayuumcs.

- LIeJICN0JIaraHMI0 KaK ITIOCTAaHOBKE Y4EOHOH 3a7jaul HA OCHOBE COOTHECEHUS
TOTO, YTO YK€ U3BECTHO U YCBOCHO YYAIUMCS, U TOTO, YTO €I11€ HEU3BECTHO;

- IUJAHUPOBAHUIO ONPEIECICHUIO IIOCIEHOBATEIBHOCTH IPOMEXYTOYHBIX
Hejled ¢ y4eToM  KOHEYHOIO  pe3yJibTara;  COCTaBJI€HUWE IIaHAa |
M1OCJIE/I0BATEIbHOCTH JICHCTBUI;

- IIPOTHO3UPOBAHUIO TIPEIBOCXUIICHUIO pe3yibTaTa U YPOBHS YCBOCHUS,
€r0 BPEMEHHBIX XapaKTEPUCTHK;

- KOHTpOJIO B (hopMe cimueHHus crnoco0a JEHCTBUS M €ro pe3yibTara C
3aJJaHHBIM 3TAJIOHOM C II€JIbI0 OOHAPYKEHUSI OTKIIOHEHUH U OTIUYMIA OT STAJIOHA;

- HaBbIKaM T[I03HABATEJIbHOW, Yy4eOHO-HMCCIEIOBATEIIbCKOW U TMPOEKTHOU
JESITeIbHOCTH, HaBbIKaM pa3pelieHus MpoOsieM; CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOATEJIbHOMY ITOMCKY METOJ0OB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMUSL.

Boinycknuk  nozyuum 603MOMCHOCMb HAYYUMbBCA:

- KOPPEKIMHA — BHECEHUIO HEOOXOIUMBIX JOTIOJIHEHUN U KOPPEKTUB B IUIaH
U crioco0 JEHCTBUS B CIIy4ae pacxX0KIECHUS ITaJIOHA, PEalbHOIO JEHCTBUS U €ro
N30T KT

- OLICHMBATh, BBIJCIATH M OCO3HABATh TO, YTO YK€ YCBOCHO M YTO €ILE
IIOJJIEKUT YCBOCHHIO, OCO3HAHUIO KA4ECTBA U YPOBHS YCBOCHMUS;

- CaMOpEryJIsilMM KakK CIOCOOHOCTHM K MOOWIM3ALIMKA CHUJI M DHEPIHH, K
BOJICBOMY YCWIHMIO (K BBIOODY B CHUTyalldd MOTHUBAIIMOHHOTO KOH(IMKTA) U
IIPEOIOJICHUIO MPENSTCTBUM;

- YMEHHUIO CaMOCTOSITEJIbHO ONPENENATh LEIM W COCTAaBIATH IUIAHBL
CaMOCTOSITENIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUEOHYIO U
BHEYUEOHYI0 (BKJIIOYas BHEIIKOJbHYIO) JEATEIBHOCTh;, HCIOJB30BaTh BCE
BO3MO>KHBIE PECYPCHI JIJIsl TOCTHKEHUS 1eNIeii; BEIOUpaTh yCHEIIHbIe CTpaTeruu B
BEBIUYHBIX CUT  {IUAX;

- YMEHHIO MPOAYKTHBHO OOIIaThCS M B3aWMOJEWCTBOBAaTH B Ipoliecce
COBMECTHOM J€ATEIbHOCTH, YYUTBHIBaTh MO3ULUU JpYyroro, 3(pQexTuBHO
pa3pelaTb KOHQIUKTHI.

BOMMVHUKAaTUBHBIE PE3VOLTATHL

Buinycknux nayuumcs:

- BCTYIIaTh B JUAJIOT;

- y4acTBOBAaTh B KOJUICKTUBHOM OOCYKICHHH TPoOiIeMm;

- HMHTEIPUPOBATBCA B TPYIILy CBEPCTHUKOB M CTPOUTH INPOLYKTUBHOE
B3aUMOJICUCTBUE U COTPYJHUYECTBO CO CBEPCTHUKAMU U B3POCIBIMY;

- IJIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU
OIIpEeAEIATh LeNU, PYHKIMH YYaCTHUKOB, CLIOCOOBI B3aUMOIEUCTBHUS.

Bvinycknuk  nozyuum 603MOMCHOCMb HAYYUMbCAL.

- CTaBUTh BOIIPOCHI — COTPYIHUYATh B IOUCKE U cOOpE MHPOpMALIUH;

- paspewiaTb KOHQUIMKTBI — BBIABIATh, WACHTU(UKALUU IPOOIEMBI,
HaXOAUTbh U OLIEHUBAThH aJIbTEPHATUBHBIE CIIOCOOBI pa3pelieHnsl KOH(INKTOB,

- NPUHUMATH PEIICHUS U UX PEAIN30BAaTh;




- YIPaBJIATh MOBEACHUEM MapTHEPA — KOHTPOJIUPOBATH, KOPPEKTUPOBATH,
OIICHHUBATh €ro JCHCTBUM;

- BBIpaXaTb CBOM MBICIM B COOTBETCTBHMM C 3aJa4yaMU U YCJIOBHUSIMHU
KOMMYHHKAIIMH; BIAJACHUIO MOHOJOTUYECKON U JUAIOTUUECKON (hopMaMu pedH B
COOTBETCTBHUM C TPAMMATUYECKUMH Y CHHTAKCUYECKUMHU HOPMAMU POJIHOTO SI3bIKA,
COBPEMEHHBIX CPEJICTB KOMMYHUKALIUH.



Banx oyenounvix npoyedyp
*  @opMBI KOHTPOJIS.

WnnuBuayanbHas,  mapHas,  IpymnmoBasi,  (poHTaJbHas:  YCTHBIH
OTpoc, OMOJIOTUYECKUN JUKTAHT, TECTOBBIC 3a/laHUs, KpaTKash CaMOCTOSTEIIbHAS
paboTa, mucbMeHHasl MpoBepoyHas pabora, paboTa ¢ KapTOUYKaMH, J1abopaTOPHO-
npakThdyeckas — pabora, OKCKypcus,  YCTHBIM  3a4eT 10  HM3y4YEHHOMH
TeMe, HETpaIuIMOHHbIE (bopmbI KOHTPOJIS

K]30CCBOJ3/Ibl, BUKTO]3MHBI, IIH]fIJIbI, FOJOBOJOMKH.

10 xiacc. [Tnan-rpaduk KOHTPOJBHBIX YPOKOB.

YeTBepTh 1 nonyronue 2 noayroaue VueOHbIit
@DopMBbI KOHTPOJIS rox
KOJINYECTBO
Jlaboparopnas pabota 1 3 2 3 9
[TpoBepounas pabota 1 2 1 4
DKCcKypeus 1 1
[IpaxkTuueckas pabota 1 1
11 knacc. Ilnan-rpaduk KOHTPOJIBHBIX YPOKOB.
YeTBepTh 1 momyroaue 2 noxyroaue VYueOHbIit
DopMBbI KOHTPOJIA IOl
KOJINYECTBO
JlaGoparopnast 7 12
pabota
Pa3HoypoBHEBbIE 3 5
TECThI
OKCKypcHst 2 3




II. COAEPX)KXAHUE YUEBHOI'O IIPEJIMETA «BUOJIOT'USA»

10 knacc. «buonorus». (3 yaca B Heaento, 102 yaca B ron).

Beenenue (1 4)

Mecto kypca «OOmias OwoJoTHs» B CHUCTEME €CTECTBEHHO-HAYYHBIX
TUCIUIUIMH, a TaKXke B Ouosiormueckux Haykax. llemm u 3amaum kypca. 3HaueHue
npeaMeTa JJid TOHUMAaHMs €JMHCTBA BCETO JKMBOTO M B3aMMO3aBUCHUMOCTH BCEX
gacTeil Omocdepsl 3emnu. buomorus kak Hayka; MpeaMeT U METOJbI M3y4YeHHUs B
omonornu. OOm@as  OuosorMss —  JAWCIMIUIMHA, H3ydalomas OCHOBHBIE
3aKOHOMEPHOCTH BO3HUKHOBEHHS, Pa3BUTHs W TMOJACPKAHUS >KU3HU Ha 3emiie.
OO6mast Ouonorusi Kak OJMH M3 HCTOYHUKOB (OPMHUPOBAHUS JTUATEKTHUKO-
MaTepUAIIUCTUYECKOTO MHPOBO33peHusa. O011e0noornueckue 3aKOHOMEPHOCTHU
— OCHOBa palMOHAJIBHOIO MPUPOJIONOIB30BAHMS; COXPAHEHUE OKpY’Karollen
Cpenbl; MHTCHCHU(PHUKAIUUA CEIbCKOXO3IMCTBEHHOTO TMPOM3BOACTBA U COXPaHEHHS
310pOBbsi  uesoBeka. CBsi3b OMOJIOTMYECKMX MAUCHUIUIMH C JAPYTUMH HayKamu
(xumueit, pusukoi, reorpaduei, acTpoHoMueH, uctTopued u aAp.). Ponb Ouosnoruu
B (DOPMUPOBAHNM HAYYHBIX MPEACTABICHUNA O MHUpE.

Paszgen 1. IlpoucxoxaeHue W HadalabHBIE OTallbl pPa3BUTUSA JKU3HU Ha
3emiie

I'maBa 1. MHuoroo6pasue >xuBoTHOro Mmupa. OCHOBHbIE CBOMCTBA >KHUBOU
Marepuu (5 )

Kuznap kak Qopma cymiecTBOBaHUS MaTepUM;, OMNPEACICHUS TOHATHUS
«oKU3HbY. JKU3Hb M JXKMBOE BEIIECTBO; KOCHOE M OMOKOCHOE BEIIECTBO OHOCHEPHI.
YpoBHM  oOpraHu3alMM  JKMBOW MaTepud W TPHUHIMWIB WX  BBIICICHUS;
MOJICKYJIAPHBIM,  CyOKJIICTOYHBINM,  KJIETOYHBIM, TKAHEBBIM W  OPraHHBIN,
OpTraHU3MEHHBIN, TOMYJISIMOHHO-BUOBOM, OHOIICHOTUYECKHA U OuochepHbIN
J90BHHU O]9FdHU3 tIIUU )XUBOFO.

EAMHCTBO XMMHMUYECKOrO COCTaBa JKUBOW MAaTE€pUU; OCHOBHBIE TIPYMIIbI
XUMHUYECKUX D3JIEMEHTOB M MOJICKYJ, O0pa3ylolue >XMBOE BEIIECTBO OnochepHI.
Knerounoe crTpoenwe opraHu3mMoB, Hacemsoommx 3emiao. OOMEH BellecTB
(MeTaboyM3M) W CaMOpETyJisIusi B OHOJOTHYECKHWX CHCTEMax; IIOHATHE O
TOMEOCTa3e Kak YCJIOBHH CYIIECTBOBAHMS JKHUBBIX cucTeM. CaMOBOCIPOU3BEICHUE;
HACJICJICTBEHHOCTh W M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAaHHUS >KMBOW MaTepuH,
WX TIPOSIBIICHHS Ha Pa3IMYHBIX YPOBHSAX OpraHU3aIMH XKUBOTO. PocT m pasButue.
Pazapaxumocth; ¢Gopmbl H30UpaTENbHOW pEaKIMM OPTaHWU3MOB Ha BHEIITHUE
Bo3/elcTBHs (O€3yCIOBHBIE W YCIIOBHBIE pe(IeKChl; TaKCHCHI, TpPOMU3MBI U
HacTuu). PUTMUYHOCTD MNPOLECCOB >KU3HEACSATEIBHOCTH; OMOJIOTMYECKHE PUTMbI U
UX aJanTUBHOE 3HaueHHe. J[MCKPETHOCTb >KMBOTO BEIIECTBA W B3aMMOOTHOILICHUE
YacTH U LEJOro B OMOcHCTEMax. DHEPro3aBUCUMOCTh >KMBBIX OPIaHU3MOB; (OPMBI
NOTpeOICHUS SHEPTUU.

I'naBa 2 Bo3aukHoBeHuUe ku3HU Ha 3emuie. (7 9)

Mudonorudyeckue npeactaBieHus. lIpeacraBnenus ApuctoTens, DMIEAO0KIIa
U JIpYTUX AaHTUYHBIX y4eHbIX. [lepBble HayuyHbIE MOMBITKH OOBIACHEHUS CYIIHOCTH
Y mpolecca BO3HUKHOBEHUA >ku3HU. Onbitel @. Penu, B3rmsaasl Y. [apses, [l.
Hunarema; skcnepumentst JI. Ilactepa. Teopum Beynoctu xusHu 1. Puxrtepa u
npyrux ydeHsix (I. Tempmromsn, I'. Tomcon, C. Appenuyc, II. Jlazapes).



MarepuaiucTudeckue IMpeACTAaBICHUS O BO3HUKHOBEHMM JKM3HUM Ha 3eMIe.
[IpeanochbuUIKM BO3HHMKHOBEHMS >KM3HM Ha 3€MJie: KOCMHMUYECKHE W IJIaHETapHbIE
MPEANOCHUIKH; XUMWUYECKHE MPEANOCHUIKA HBOJIOLMH MaTEPUU B HAIPABICHUH
BO3HUKHOBEHUS OpPraHMYECKHUX MOJIEKYJ: TepBUYHas aTMocdepa U SBOIIOLUSA
XUMHYECKUX 3JIEMEHTOB, HEOPraHWYECKUX W OPraHUYECKUX MOJIEKYJ HAa pPaHHUX
ATanax pa3BUTUS 3€MIIH.

CoBpeMeHHbIE TMPEICTABICHHUS O BO3HMKHOBEHUM JKU3HU; B3MJAABI O.
[Imrorepa, Jx. DmieHa. DBOMOLMS XUMHUYECKHX JIIEMEHTOB B KOCMHYECKOM
npoctpancTBe. OOpa3oBaHue MaHeTHbIX cucTeM. [lepBuunas atmocdepa 3emnu u
XUMHYECKUE TMPEANOChUIKM BO3HUKHOBEHUS JKM3HU. VICTOYHHMKM DSHEpPruum U
BO3pacT 3emuid. YCIOBHUSL cpelabl Ha JnpeBHer 3emue; Teopuss A. WM. Onapuna,
onbiTel  C. Mwmiepa. Xwumuueckas 3Bojtouusa. HeOuonormyeckuid  CuUHTE3
OPTaHUYECKUX COETUHECHUM.

Tepmuueckas teopusi. Teopust agcop6uuu. 3nadenue pador C. dokca u JIx.
bepnamna. Huskoremneparypnas teopus K. Cumonecky u @. [leHema.
KoauepBarHple  kamm M MX  3BOJOUMA.  TeopuM  MPOMUCXOXKICHUS
nporoOuononumepoB. CBoicTBa  KoalepBaTOB: peakuMu oOMeHa BEIIECTB,
camoBocmipousBenenue. Iumoreza wmwupa PHK. DBomtonms mpoTOOHMOHTOB:
dbopMupoBaHUE BHYTPEHHEH Cpelbl, MOSBJICHHE KaTaJM3aTOPOB OPraHUYEeCKON
MPUPOBI, HIBOJIIOIMS JHEPreTHUECKUX CUCTEM M METa0oJIM3Ma; BO3HHUKHOBEHHE
TEHETUYECKOr0 KOJa.

Bo3HukHOBEHHE 3HEPreTHYECKUX CHUCTeM: posib mupodocdara. O6pa3zoBanme
MOJIUMEPOB;  3HAYEHUE  HECTIEeUMPUUYECKON  KATAIUTUYECKOM  aKTUBHOCTHU
nosunentuoB. CoBeplieHCTBOBaHUE MeTaboianueckux peakiuil. Ponb sHepruum
COJTHEUHOTO CBETa; BOZHUKHOBEHUE (PoTOCHHTE3A.

HavanpHple sTambl OMOJIOTHYECKON 3BOMONMH. [IpoKapuOTHYECKHE KIIETKH.
Teopust cUMOMOreHETUYECKOTO MPOUCXOKICHHSI DYKApUOTHUYECKON KIIETKH U €€
JI0Ka3aTelIbCTBA; BO3HUKHOBEHHE (OTOCHMHTE3a, AYKApUOT, MOJOBOTO IMpolecca U
MHOTOKJIETOYHOCTH. Teopuu NpPOUCXOKACHHUS MHOTOKJIETOUHBIX OpraHu3mMoB (3.
['exxens, Y. 1. Meunukos, A. B. liBaHoB).

Paznea II. YyeHnue o Kierke

I'naBa 3. Xumnueckas opranmzauus kjietku (13 4)

DNeMeHTHbI CcocTaB JKUBOTO BemlecTBa Ouocdeprl. PacnpocTpaHeHHOCTD
AJIEMEHTOB, HMX BKJIAJ B 00pa3oBaHUE >XHUBOM MaTepud U OOBEKTOB HEKHUBOM
npuponbl. MakpossieMeHThl, MHKpPOdJIEMEHTbl; MX BKJIag B  oOpa3oBaHHE
HEOPraHUYECKUX W OPraHMYECKUX MOJIEKYJI KMBOro BemlectBa. Heopranmueckue
MOJIEKYJIbI >KMBOTO BellecTBa. Boja, ee XMMUYECKHME CBOMCTBA M OHMOJOTHYECKAS
pOJIb: pacTBOpUTENHh TUAPODUIBHBIX MOJEKYJ, cpefa MPOTeKaHUs OMOXUMHUYECKUX
npeBpamieHuid. Ponb  BOABI B KOMHOAPTMEHTAIM3AaLMM W MEXMOJICKYJSIPHBIX
B3aUMOJICUCTBUSX, Temoperysuuss u jaAp. Colm HEOpraHM4eCKUX KHCIOT, UX
BKJIaJl B oOO0ecrneyeHue MPOLECCOB  KUZHENEATETbHOCTH M MOJJEp:KaHUE
romeoctaza. Ponb  KaTMOHOB M aHMOHOB B OOECHEUEHUH  MPOIECCOB
KU3HEAEATENbHOCTH. (OCMOC M OCMOTHYECKOE  JABJIEHUE; OCMOTHYECKOE
MOCTYIIJIEHUE MOJIEKYJ B KJIETKY. BydepHble cucTeMbl KIETKH U OpraHu3Ma.



Opranuueckue  MOJEKynbl. buonoruueckue  noaumepel —  OENKH.
CrpyKTypHasi opraHu3anusi MOJIEKYJ Oesika: NepBUYHAs, BApUAHThl BTOPUYHOIM,
TPETUYHAsl U YETBEPTUYHAS; XUMUYECKHUE CBS3M, UX yAEp KUBAIOIINE; (OJIIUHT.
CpoiicTBa 0€NIKOB: BOJOPAaCTBOPUMOCTb, TEPMOJAOUIBHOCTb, IIOBEPXHOCTHBIN
3apsig W Ipyrue; AeHarypauus (oOpaTumas ¥ HeoOpaTumas), peHaTypauus
OMOJIOTHMYECKUI CMBICT U IPaKTHUecKoe 3HaueHne. DyHKInN OETKOBBIX MOJICKYIL.
buonoruueckue xatanuzatopsl — O€NKU, UX KiacCU(UKals, CBOMCTBA U POJb B
o0ecrevueHnr MPOIECCOB KU3HEAEATEIbHOCTH. PerynsatopHas u nHQOpMaAIIMOHHO-
KOMMYHUKAaTUBHas poJib O€JNKOB; TPAaHCIOPTHbIE U JIBUTATEIbHbIE OENKH;
aHTUTENA.

VYrneBoabl B KWM3HU PACTEHH, >KUBOTHBIX, TPUOOB W MHUKpPOOPTAHU3MOB.
CTpyKTypHO-(YHKIIMOHAJIbHbIE 0OCOOEHHOCTH OPTaHMU3alMA MOHO- U IUCAaXapUOB.
CrtpoeHue u Ouosiornyeckasi pojb OMONOIUMEPOB — IMOJUCAXAPUIOB.

Xupsl — OCHOBHOH CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH H
UCTOYHUK SHEpruv. OCOOEHHOCTU CTPOEHUS >KMPOB U JIMIIOUJAOB, JEXKALIUE B
OCHOBE HUX (YHKIMOHAJIBHOW AKTUBHOCTU HA YPOBHE KIETKH M LEJIOCTHOTO
OpraHmsma.

Hyxnennoseie kucimorel. JJHK — Monekynel HacneacTBEHHOCTH; UCTOPHS
U3Y4YCHHs. YPOBHHM CTPYKTYPHOM OPraHU3ALMU; CTPYKTypa IOJIMHYKICOTHUIHBIX
Henei, mpaBuiI0 KOMIUIEMEHTapHOCTH — mpaBuiio Yapradda, nBoiiHas crnupalib
(dx. Yorcon u @. Kpuk); 6uonormueckas ponp JAHK. I'enermueckuii xon,
cBoiictBa koma. ['eH: cTpykTypa u QyHKUMH;, TeHbl, koaupyromue PHK,
MOOMJIbHBIE T€HETHYECKHE »dieMeHThl. I['eHoM; reHom 4enoBeka. PHK:
UH(GOPMAIIMOHHBIE, TPAHCIOPTHBIE, pUOOCOMANIbHBIE, KaTAIUTUYECKUE U
perynstopubie. Penymukanus JIHK, nepenaya nacnenctBeHHol nHGOpMauu u3
IIOKOJICHMSI B TIOKOJICHHUE.

JlabopamopHvle u npakmuueckue pabomuol

OOHapyxeHHe O€JIKOB, YIJ€BOJOB, JIUIKIOB C IOMOILIBIO KayeCTBEHHBIX
peaKuumn

DepMEHTATUBHOE PACIIEINICHUE IIEPOKCUAA BOJAOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX

I'naBa 4.Peanu3anus HacjaeacTBeHHOW nHpopMmauuu. Meraboausm. (8

COBOKYMHOCTb PEaKIMil OMOJIOrMYECKOr0 CMHTE3a — IJIAaCTUYECKUN 0OMEH,
WM aHa0oiu3M. Perynsius akTUBHOCTH TE€HOB IIPOKAPUOT; OMEPOH: OMEPOHBI
WHIYIHOEIbHBIE U pernpecuOenbHbie. Perymsius akTUBHOCTH TEHOB 3YKapHOT.
CrpykrypHas yacTh reHa. PerynstopHas 4yacTh reHa: MPOMOTOPBI, IHXAHCEPHI U
uHCynsaTopel. [lepenada HaciaencTBeHHOW WHGOPMAIMK U3 sIpa B ITUTOILIA3MY;
TpPaHCKpUIILIKA, TpaHCKpunuuoHHble (akTopsl. Ctpykrypa JIHK-cBsi3bIBarommx
oenkoB. Ilpomeccunr PUK; cmmaiicuHr,  ambTepHATUBHBIN  CIUTAMCHHT,
OMOJIOTMYECKUI CMBIC M 3HaueHWe. MexaHum3M oOecIieueHHsl CHUHTE3a OeiKa;
TPaHCIALMSA; €€ CYIIHOCTh U MeXaHu3M, cTabuiabHOCTh U-PUK u KoHTpoOJb
JKCIIPECCUU TE€HOB.



Karanutuueckuit xapaktep peakuuii oOMeHa BemecTB. Peamuzarus
Haclle/ICTBEHHOW HH(OpManuu: OHOJIOTMYECKU CHHTE3 OENKOB U JIPYIHX
OpPraHUYECKHX MOJIEKYJI B KJIETKE.

Ouepretuueckuit  oOMeH; cTpykTtypa u  ¢GyHkuuu AT®. Oramsl
HHEPreTHUECKOro oOmeHa. ABTOTPO(QHBIM M TeTepoTpodHBIA TUIBI OOMEHA.
AHaspoObHOE ®W  a’poOHOE  paCHICIICHWE  OPTaHWYeCKHX  MOJIEKYIL.
[ToaroToBUTENBHBIA  OTall, POJIb JIU30COM; HEMOJIHOE (OECKHCIOPOIHOE)
pacuierieHue. [loHOEe KHCIOPOIHOE OKMCIEHHUE; JIOKAIM3alus IPOLECCOB B
MHUTOXOHIpHX. CONpspKeHHE pPAcUICTJICHUsS TIIOKO3bl B KJIETKE C pacrazoM U
cuarezoM AT®. KomnapTMeHnTanuzanus nOporeccoB MeTadoau3Ma U JTOKaIu3amus
cneurpuyecknx (HepMeHTOB B MEeMOpaHax OIpPENEICHHBIX KJIETOYHBIX CTPYKTYP.
[lonatue o romeoctasze; MNPUHLMIIBI HEPBHOW W OHIOKPUHHOW pEryJsIUH
MPOIIECCOB MPEBPAIICHNUS BEIIECTB U YHEPTUU B KIIETKE.

dotocunres; cBeToBas ($aza 1 0COOEHHOCTH OpPTraHU3AlUU TUIAKOUI0B I'PaH,
PHEepreTHyUecKas IEHHOCTh. TeMHOBas (a3a QoTOCHHTE3a, NPOLECCHl, B HEH
IPOTEKAOIINE, HCIOJb30BaHUE BSHEpPruu. Tumbl (OTOCHHTE3a U HCTOYHHUKHU
BOJOpOJa i 00pa3oBaHUs OPraHMYECKUX MOJIEKYN, pPEaKIHMH CBETOBOM U
TeMHOBOM (ha3bl (OTOCHHTE3a. XEMOCHHTE3.

IIpakmuyeckasn paboma.

Perenne sneMeHTapHBIX 3aay MO MOJIEKYJIAPHON OHOJIOTHH

Pasznen S. Crpoenue u pyHKuuu KJjetTok (16 1)

[Ipenmer u 3amayu UUTOJNOTMH. MeTOAbI M3Y4YEHHUS KIIETKH: CBETOBas H
AIIEKTPOHHAs] MUKPOCKOMHS; OMOXUMUYECKHE 1 UMMYHOJIOTHYECKHE MeTobI. J[Ba
TUIA KJIETOYHON OpraHu3alyy: NPOKAPUOTUYECKHE U dYKApUOTUYECKHE KIICTKH.
CtpoeHre NMTOMIA3Mbl OaKTEpUATBLHOW KIIETKH; JIOKaIM3aluus (EepMEHTHBIX
CHCTEM W OpraHu3anus Meraboim3Ma y NOpoKapuoT. [eHeTwyeckwii ammapar
OakTepuif;  OCOOCHHOCTM  pealu3aluu  HACJIEJICTBEHHOH  HMH(pOpMAIHH.
OCoOEHHOCTH JKU3HENEATEIBHOCTH OakTepuid: aBTOTpO(HBIE M TeTepOTpOdHbIS
OaxTepun; a3poOHbIe U aHadPOOHBIE MUKpOOpraHu3Mbl. CiopooOpa3oBaHUE U €ro
Ouonoruueckoe 3HaueHWe. Pa3sMHOXKEHHE;, TMOJIOBOM mpoliecc y OakTepuii;
pexomMOuHauu. Mecto u poiib MPOKapHOT B OMOIIEHO3aX.

[uTtormasmMa  3yKapHOTHYECKOM  KIeTKH.  MeMOpaHHBIM  HpPUHIHIT
OpraHM3aliy KJIETOK; CTPOCHHUE OMOJIOTHYECKO MeMOpaHbl, MOP(POJIOTUUECKHUE U
(GyHKIMOHAIbHBIE OCOOCHHOCTH MEMOpaH pa3UYHbIX KJIETOUYHBIX CTPYKTYD.
OpraHemibl  UUTOIUIa3Mbl,  UXCTPYKTypa U byHKIUN. Hapyxnas
[UTOIUIa3MaTHYeCcKass MeMOpaHa, PHJoIIa3MaTuyeckasl ceTh, annapaT [ oybpKy,
JU30COMBI; MEXaHM3M BHYTPUKJIETOYHOTO NHIIEBapeHU. MUTOXOHAPUU
HHEPreTUUECKNE CTAaHIINU KJIETKU; MEXaHU3MBbI KJIIETOYHOTO JIbIXaHusl. PuOocomsl 1
UX y4yacTue B mpolieccax Tpanciasiuuu. Knerounslii nentp. OpraHouibl JBUKEHUS:
KryTUKH W pecHuuku. Llutockener. CrnenuanbHble OPAaHOMIBI LUTOILIA3MBI:
COKpaTHUTEJbHbIE BaKyoJlIu M Ap. B3aumopelcTBue opraHouoB B oOecredeHuu
MPOLIECCOB META0OIU3MA.

KnerouHoe sapo — UEHTp yHOpaBiEHUS KUIHEACATEIBHOCTBIO KIIETKH.
CTpyKTypbl KJIETOYHOTO sipa: sigepHasi 000JI0uKa, XpOMAaTHH (TeTEpOXpOMATHH U
YXpOMAaTuH), Aapblmko. Kapuorasma; XMMHYECKUI COCTaB M 3HAUYEHUE IS



KU3HENIeATeNIbHOCTH siapa. Juddepenimaibias akTUBHOCTh T'€HOB; 3YXPOMATHH.
Xpomocomel. CTpyKTypa XpOMOCOM B Pa3jIMYHbIE MEPUOAbI )KU3HEHHOIO IMKJIA
KJIETKW; KapUOTHII, TOHSATHE O TOMOJIOTMYHBIX XpoMocoMax. [IMrmonaHeiii u
raruiouIHbIN HA0OPbI XPOMOCOM.

Krnerku B wmHOrokjeTrounom opranusme. Ilonstue o auddepeHnmpoBke
KJIETOK MHOTOKJIETOYHOTO Opranu3Ma. JKHW3HEHHBIM ULHKJI KJIETOK. TKaHM
OpraHu3Ma C pPa3HON CKOPOCTHIO KJIETOYHOTO OOHOBIICHUS: OOHOBJISIOIINECS,
pacTyiue 1 ctabuibHble. Pa3MHOXeHne KiIeToK. MUTOTHYECKH LUKIT: HHTepda3a
— Tepuoj MOATOTOBKH KJICTKH K aeneHuro, penyrumkanus JIHK; mutos, dassr
MUTOTUYECKOTO JEJIEeHUsS M MpeoO0pa3oBaHHs XpOMOCOM B HHUX. MeXaHU3M
oOpa3oBaHMs BepeTeHa JCNICHUS U PACXOXKICHHS JOUYEPHUX XPOMOCOM B aHadase.
buonornyeckuii cmbici MuTO3a. buonornueckoe 3HaueHue muTo3a (Oecronoe
Pa3MHOXEHHUE, POCT, BOCIOJHEHUE KJIETOYHBIX MOTEPh B (DU3MOJOTUYECKUX H
NaTOJIOTUUECKUX  YCJOBUSX).  Peryisiuus  SKM3HEHHOTO  LHMKJIA  KJIETKU
MHOT'OKJIETOYHOrO  opranu3zma. @aktopel pocTa. 3anporpaMMHpOBAaHHAas
KJIETOYHAsl TMOENb — arfoITo3; peryisuus amnonto3a. [loHsTHe O pereHepaunuu.
Hapyiienust ”HTEHCUBHOCTH KJIETOYHOTO PAa3MHOXEHHUS W 3a00JIeBaHUS YelIOBEKa
U KUBOTHBIX: TPO(PHUUECKHE S3BbI, JOOPOKAYECTBEHHBIC U 3JIOKAUECTBEHHBIC
Ol XOJHU U J]3.

Oc00EHHOCTH CTPOEHUSI PACTUTEIBHBIX KJIETOK; BAaKyOJId M MJIacTUAbl. Bumab
IJIACTUJ; UX CTPYKTypa U (PyHKIMOHaJbHBbIe ocoOeHHOcTU. KilerouHas creHka.
OcoOeHHOCTH CTpPOEHHUsl KIETOK TIpuOoB. BkioueHus, 3HadeHHEe U pPOJIb B
MeTaboIM3Me KIIETOK.

Kierounas teopust crpoeHuss opraHu3moB. lcropus pa3BuTus KIETOYHOM
teopun; paborsl M. llneiinena, T. 1lIBanna, P. bpoyna, P. BupxoBa u apyrux
yueHbIX. OCHOBHBIE IOJIOKEHHSI KIETOYHOW TEOPUHU; COBPEMEHHOE COCTOSIHHE
KJIIETOYHOW TEOpUU CTPOEHUS OpPraHM3MOB. 3HAUYEHHE KIETOYHOM TEOpUHU s
pa3BUTHS OMOJIOTHUH.

Bupycsl — BHYTPUKIETOYHBIE IM1apa3uTbl HAa TEHETUYECKOM YpPOBHE.
OTKpbITHE  BUPYCOB, MEXAHWU3M  B3aUMOJCHCTBUS BHpyCa H  KIETKH,
MH(EKIMOHHBIA TIporiecc. BepTUKaabHBIE M TOPU3OHTAJIBHBIA THUIT TIepeaaqu
BUpYycOB. 3a0oieBaHUs >KUBOTHBIX M PACTEHUH, BbI3bIBAEMBIE BUPYCAMH.
Bupychsie 3abosieBaHus, BCTpeUaronyecs y 4deyoBeka; rpui, renatut, CITN/I.
bakrepuodaru. [Ipoucxoxnenue BHUPYCOB. Mepsl npoUIaKTUKA
pacpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUM.

JlabopamopHvie u npakmuueckue pabomuol

N3ydenue mnasmonnsa U Aemia3Moin3a B KIETKaX KOKHULBI JIyKa

N3ydenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTaXx.

N3ydenune paCTUTEIBbHON M KUBOTHOW KJIETKH I0J MUKPOCKOIIOM.
Hab6uniofienue 3a IBM>KEHHEM LUTOIUIA3Mbl B PACTUTEIBHOM KIIETKaxX
Paszpea III. Pa3MHOKeHUe U pa3BUTHE OPraHU3MOB

I'naBa 6. PazmHuoxkenue opranusmoB (7 4)

®opmbl  6€cronoro  pa3sMHOMXKEHHUS: MHTOTHYECKOE JCJIEHHUE  KIIETOK
OJIHOKJIETOYHBIX; CIIOpOOOpa30oBaHHE, IMOYKOBAHHWE Y OJHOKIETOYHBIX H



MHOTOKJICTOYHBIX OpPraHU3MOB; BET€TaTUBHOE pa3MHOXKEHUe. buonormyeckni
CMBICJI Y 3BOJIIOLIMOHHOE 3HaUY€HHUE OECIIOIOT0 Pa3sMHOKEHMUS.

[TosioBOE pa3MHOKEHUE PACTEHUH M KUBOTHBIX; OMOJOTMYECKHM CMBICIL.
I'amerorenes. Ilepuoasl 00pa3oBaHMs NOJOBBIX KIIETOK: Pa3MHOXEHHE U POCT.
[lepuon co3peBanus (Mmeito3); mpodaza-1 u mpouecchl, B HEW MPOUCXOAIIHE:
KOHBIOTalus, KpOCCUHIoBep. MexXaHn3M, TIE€HETHYECKHE TIOCIEACTBUA H
OMOJIOTMYECKUI  CMBICT  KPOCCHMHrOBepa. buoiornueckoe 3HAY€HHE U
Oouonoruueckuii cMmpicn Meioza. Ilepuon QopmMupoBaHusT TOJOBBIX KIETOK;
CYUIHOCTb U 0coOeHHOCTU TedeHHs. OCOOEHHOCTH CIEpMAaTOTreHe3a U OBOT€HE3a.
OcemeHeHHe H OIUIOJOTBOpeHHE. MOHO- U TMOJHMCIEPMUs; OHOJOTHYECKOE
3HaueHue. HapyxHoe U  BHyTpeHHee omiIofoTBopeHue. IlapTeHorenes.
OBOJIIOLIMOHHOE 3HAYEHUE TI0JIOBOTO PA3MHOKECHHUS.

Paznen 7. UnauBuayaibHOe pa3BuTHE OPraHu3MoB (oHTOreHe3) (19 u)

«Mcropust passutusa xkuBoTHBIX» K. M. bapa m yueHue 0 3apOnbIIIEBBIX
JUCTKaX. DBOJIOIUOHHAS AMOpuosiorus; padorsl A. O. Koanesckoro, U. .
MeunukoBa u A. H. CeBepuoBa. CoBpeMEHHbIE NIPEICTABICHUS O 3apOAbIIIEBBIX
muctkax. [IpuHIMIbI pa3BUTHS 6€CIIO3BOHOYHBIX M TO3BOHOYHBIX )KMBOTHBIX.

Tunel SMLEKIETOK; MOJSIPHOCTh, PACHPENEICHUE KEJITKAa M T€HETHYECKUX
nerepmMuHaHT. OOO0JIOUKHM SHIa; AKTUBALMSA OIUIOAOTBOPEHHBIX SMIIEKIETOK K
pazButuio. OCHOBHbIE  3aKOHOMEPHOCTH  JPOOJEHMS;  TOTUIIOTEHTHOCTb
OmacTomepoB;  00pa3oBaHME  OAHOCIOWHOTO  3apojbllia —  OJaCTYJBIL.
[acTpynsuusi; 3aKOHOMEPHOCTH 00pa3oBaHUs JABYCIOWHOIO 3apoibllia —
racTpyjipl. 3apoJpllIEBblE JHMCTKM MW HUX JanbHeWmas auddepeHIpoBKa;
TOMOJIOTHSI 3apOJBIIIEBbIX JIMCTKOB. llepBHYHBINA OpraHoreHes (HeWpysuus) U
nanpHedmas aud@epeHIUpoBKa TKaHEW, OpraHoB M CHUCTeM. Perymsuus
AMOpPUOHAJILHOTO ~ Pa3BUTHS, JE€TEPMHMHALUA U SMOpUOHAJIbHAS HHIYKIIMSL.
['eneTnueckuii KOHTPOJb pa3BUTHA. Polb HEPBHOM M DHIOKPUHHOM CHCTEM B
o0ecrieueHnr YMOPUOHAIIBHOTO Pa3BUTHS OPraHU3MOB.

3aKOHOMEPHOCTH  MOCTAMOpPHOHANBHOTO mepuona pa3Butus. IIpsimoe
pa3BUTHE; JNOPENPOAYKTUBHBIA, PENPOAYKTUBHBIA W  IOCTPENPONYKTUBHBIN
nepuoAsl. Hempsimoe  pasBuTHe; TMONHBIA W HEMOJNHBIM  MeTamopdo3.
buonornueckunii CMBICII pa3BUTUA c MeTamop(ho30M. Craguun
MOCTAMOPUOHAIIBHOTO PA3BUTHUS IPU HEMPSIMOM pa3BUTHU (JIMYMHKA, KYKOJKa,
umMmaro). CtapeHue u cMepTh; OMOJIOTUS TPOJOIIKUTEIEHOCTH KU3HU.

Cx0acTBO 3apobllieil 1 SMOpHUOHANIbHAS TUBEPTEHLIMS PU3HAKOB (3aKkoH K.
bapa). buorenerndeckuii 3akon (2. I'ekkens u K. Mrosiep). PaGoThl akanemuka
A. H. CeseprioBa 00 5SMOpHOHAIBHON N3MEHUMBOCTH (M3MEHUYUBOCTh BCEX CTaJNUN
OHTOT€HE3a; KOHCEPBATUBHOCTb PAHHMUX CTaAui 3MOPHOHAIBHOIO Ppa3BUTHS,
BO3HUKHOBEHUE HW3MEHEHUN KaK NpeoOpa3oBaHUM CTaJAMNd pa3BUTHA U IIOJHOE
BBINAJICHUE NPEJKOBBIX IIPU3HAKOB).

Ponp  ¢akropoB  okpyxkarmed ~— cpeabl B OMOPHUOHAIBHOM U
MOCTAMOPHUOHAIIBHOM Pa3BUTUU oOpranu3ma. KpuTuueckue mNepHoabl pa3BUTHSL.
BinsHue W3MEHEHHMII romeocTta3a oOpraHu3Ma MaTepu M IUIOAA B PE3YJIbTATE
BO3/ICHCTBHUS TOKCHUECKHX BEIIECTB (Ta0a4HOTO JIbIMa, aIKOT0JIsl, HAPKOTHUKOB H T.



J.) Ha XO0JX AHMOpPHOHAJIBHOTO W THOCTAMOPUOHAIBHOIO IEPUOJOB pPa3BUTUSA
(BpOKJICHHBIEC YPOJICTBA).

IlonsiTne O pereHepanuy; BHYTPUKIETOYHAs, KIJIETOYHAs, TKaHEBas U
opraHHas pereHepanusa. Ousmosiornueckas M penaparuBHas —pereHeparus.
DBOIOIMS CIIOCOOHOCTH K PEreHepalfy Y O3BOHOYHBIX KUBOTHBIX.

Jlabopamopnvle u npaxmuueckue pabombl

HaGmonenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

BbIsiBIIeHHE TNPU3HAKOB CXOJCTBA 3apOJbIIICH 4YelOBeKa U APYIrHX
MJIEKONUTAOIIMX KaK JOKa3aTeJbCTBO UX POJICTBA.

Pa3znea IV. OcHOBBI IreHEeTHKH H CeJIeKIIHH

I'naBa 8. OcHOBHbBIE MOHATHUSA TeHETUKHU (2 4)

IIpeacraBnenuss APEBHUX O POJCTBE M XapakTepe Iepeladd IPU3HAKOB U3
IIOKOJICHHUsI B IIOKOJEHHE. B3risapl CpEIHEBEKOBBIX YYEHBIX Ha IIPOLIECCHI
HacJeloBaHUs INpu3HAKOB. Mcrtopus pasButus reHetuku. OCHOBHBIE IOHSTHSA
reHeTukd. lIpu3Haku M CBOMCTBA; I'€HBI, AJUICIBHBIE TeHbl. ['OMO3UIOTHBIE H
reTepO3UTrOTHBIE OPraHU3Mbl. (PEHOTUI U (PEHOTHUIT OPraHU3Ma; TeHOPOH.

I'maBa 9. 3akoHOMepHOCTH Hac/ieAOBAHUA NPU3HAKOB (12 )

Meronbl M3y4eHUs HACJIEACTBEHHOCTH M HM3MEHYMBOCTH. YUucTas JUHUS:
nopona, copT. [IpuHIUOBI U XapakTepucThka rudpuaoioruueckoro merona I
Menpens. JIpyrue reHeTu4eCcKUue MeTObl: HUTONCHETUYECKUN, TEHEAIIOTUYECKUH,
MeToanl uccinegoanus JIHK.

3aKOHOMEPHOCTH HACJIEIOBAaHMs IIPU3HAKOB, BbIsABICHHBIE [. Menaenem.
MounorubOpunnoe ckpemmBanue. IlepBeiif  3akoH  Mengens —  3aKOH
nomuHupoBanus. [logHOe ©  HENONHOE JOMHUHUPOBAHHME, MHOKECTBEHHBIN
ajutenu3M. BTopoil 3akoH MeHnaenns — 3aK0H pacllerieHus. 3aKOH YACTOThI FaMeT
U €ro IUTOJOTHYECKOe OOOCHOBaHME. AHAIM3UPYIOLIEE CKpELIMBaHUE.
JurnbpuaHoe v MOMUTHOPUAHOE CKpEUIMBaHUE; TPETUN 3aKOH MeH 1esl — 3aKOH
HE3aBHCUMOI0 KOMOMHUPOBAHHS.

XpOMOCOMHas TEOpUs HACIEACTBEHHOCTH. ['pynmel CLEIJIEHUS TEHOB.
CuerieHHOE HaclieqoBaHue Npu3HakoB. 3akoH T. Moprana. ITosHOe U HenoaHOE
CLEIUIEHUE T€HOB; PACCTOSIHUE MEXKITY T€HAMU; TCHETHUYECKHE KAPThl XPOMOCOM.

['eHeTnyecKoe OMpeneeHUe M0J1a; TOMOIAMETHBIA U T€TePOTraMeTHBIM MOJI.
['eHeTnyeckasi CTpPYKTypa IOJIOBBIX XpoMmMocoM. HacimenoBanue mpU3HAKOB,
CLECIUICHHBIX C TOJIOM. ['€HeTMyecKue KapTbl XpOMOCOM YeEJIOBEKA. XapakTep
HACJENIO0BaHMUS MPU3HAKOB Yy 4YEJIOBEKa. ['€HHbIE M XPOMOCOMHBIE aHOMAaJIUHU
YyeloBE€Ka M BbI3bIBaeMble MMM  3a0ojieBaHusA. Mepbl  MPOPUIAKTHKA
HaCJICJICTBEHHBIX 3a00JIEBaHUI YEJIOBEKA.

['eHoTMII KaK  LEJIOCTHAs  CHUCTEMA. B3auMOIEHWCTBUE  aJUICIIBHBIX
(IOMMHMpOBaHUE,  HEMOJIHOE  JIOMMHMpPOBaHWE,  KOJOMUHHPOBAaHUE U
CBEPXJOMHUHHUPOBAHME) U HEAUIENbHBIX (KOMIJIEMEHTApHOCTb, JIUCTa3 U
HOJIMMEPHUSI) TEHOB B OIpENEICHUM MpU3HAKoB. [lneioTponus. DKcnpecCUBHOCTD
Y IICHETPAHHOCTDH TEHA.

Jlabopamopnvie u npakmuueckue padomol:

CocraBneHne NpOCTEUHIMX CXEM CKpELIMBaHMS.



Pemienue 3ieMeHTapHbIX TEHETUYECKUX 3aad.

CocTaBneHue U aHajau3 POJOCIOBHBIX YEJIOBEKA

I'naBa 10. 3aKk0oHOMEPHOCTH U3MEHYUBOCTH. (6 4)

OcHoBHBIE ~ (POpMBI ~ KM3MEHYHMBOCTHU. ['€HOTMUNUMYECKAas  W3MEHYHUBOCTb.
Mytauuu. ['eHHBIE, XPOMOCOMHBIE W T€HOMHbIE MyTauud. (CBOMCTBa Myrauui;
COMAaTUYECKUE u re€HEpPaTUBHbIC MYyTaLHH. Heiirpanbnsie MYTalHH.
[TomyneranpHble ©  JeTanbHble MyTanuu. IlpudmHbl M 4acToTa MyTalWM;
MyTareHHble (PaKTOpbl. DBOJIOLUMOHHAS POJb MYyTallMi; 3HAYEHHE MyTalUd is
NPAKTUKU CEJIbCKOTO XO3SUCTBA U OHOTeXHOJNOTWU. MyTareHHble (aKkTOpBbI.
Komb6unaruBHas U3MEHYUBOCTb. YpoBHHU BO3HUKHOBEHUSA Pa3IMYHbBIX
KOMOHMHALIMA TEHOB W HUX pOJIb B CO3JaHUM TEHETHMYECKOro pa3sHooOpasus B
npenenax BuAa (KPOCCHUHIOBEp, HE3aBUCUMOE PACXOXKACHHE TOMOJOTHYHBIX
XpOMOCOM B II€PBOM M JOYEPHHX XPOMOCOM BO BTOPOM JICJIEHHH MENH03a,
OTUIOJIOTBOPEHHE). DBOJIOIMOHHOE 3HAYCHHUE KOMOWHATUBHON M3MEHUYMBOCTH.

®deHoTUNUYECKAs, WIM MOJIU(PUKAIIMOHHAS, W3MEHYMBOCTh. Poilb yclioBUi
BHEIIHEN Cpelabl B Pa3BUTUH W MNPOSBICHUM IPU3HAKOB M CBOWCTB. (CBONCTBa
MoIM(UKALMNA: ONPEEIIEHHOCTh YCIOBUSMU CpPEJbl, HANPABIEHHOCTh, TI'PYMIIOBOM
XapakKTep, HEHACJIEyEMOCTb. Cratuctnueckue 3aKOHOMEPHOCTH
MOIM(UKAIIMOHHOW M3MEHYMBOCTH; BApUAIMOHHBIM P W BapualMOHHAs KpHUBas.
Hopma peakunu; 3aBUCUMOCTB OT I'€HOTHUIA. Y IPABJICHUE JTOMHUHUPOBAHUEM.

JlabopamopHvie pabomeoi.

N3yuenne  usmenuumBoctu.  IlocTtpoeHume  BapuauMOHHOTO  psAxga |
BAPUALIMOHHOW KPHUBOM.

I'naBa 11 OcHoBbI cenexkuum (4 4)

Co3manue TOpPOA JKMBOTHBIX W COPTOB pacTeHWil. PasHooOpasme wu
INPOJAYKTUBHOCTb  KYyJbTYPHBIX  pacTeHuM.  LleHTpsl  NpOMCXOXKIECHUS U
MHOTO0OOpa3usi  KyJbTYpPHBIX pacTeHUH. 3aKOH TOMOJIOTUYECKHX pSAIOB B
HACJIECTBEHHOW N3MEHYMBOCTH.

Mertonpl cenekuuu pacTeHU M KUBOTHBIX: OTOOp M ruOpuau3anus; (Gpopmsl
orOopa (MHAMBUAYATbHBIM M MaccoBbIi). OTHaNieHHass THOpUIW3ANMS; SIBICHHE
rerepo3uca. ICKyCCTBEHHbI MYTareHes.

Cenexuuss MHKpPOOPTraHU3MOB. DBHOTEXHOJOTMS M TE€HETUYECKAs WHKEHEPUS.
Cenexuuss MHMKPOOPraHM3MOB JUISl TMILNEBOM MPOMBIIUIEHHOCTH; IIOJy4YE€HHE
JIeKapCTBEHHBIX MPENnapaToB, OUOJIOTUYECKUX PETYJISTOPOB, aMUHOKHCIIOT.

JIocTH)KEHUsT W OCHOBHBIE HAIIPABJICHUS COBPEMEHHOW CEJNEKIUU. Y CIEXH
TPAJULMOHHOM  cenekuud. KioHMpoBaHWE; TEpaneBTHYECKOE KIOHUPOBAHUE.
HenuddepeHnuanuss COMaTUYECKUX SAEp B PEKOHCTPYUPOBAHHBIX  KIIETKaX.
Kierounbie texHosmoruu. ['eHeTnuyeckas WHKEHEpUsA. 3HAYCHUE CEJEKIUU I
pa3BUTHUSA CEIIbCKOXO03SIMCTBEHHOT'O IIPOM3BO/ICTBA, MEIULIMHCKOM,
MUKPOOHOJIOTUYECKON U APYTUX OTpaciael MpOMBIIUIEHHOCTH.

Pe3epBHoe Bpemst — 2 4.

Hcnonp3yroTest i MPOBEIEHUST YPOKOB 00OOIIEHUs, 3aKpEIUICHUsI 3HAHUN U
OCYILIECTBJIICHUSI UTOIOBOTO KOHTPOJISA 3HAHUM.

11 kaacc. «buoaorus». (3 yaca B Hegenwo, 102 yaca B roxa).



Paznen 1. Yuenue 00 3BoJroniuu opranudeckoro mupa (50 4).
I'naBa 1. 3aKOHOMEpPHOCTH Pa3BUTHUA KUBO NPHUPOALI. JBOJIOLHMOHHOE
yuenue (20 yacoB)
Ucropust mpencraBieHuit o pa3BUTUM >KU3HU Ha 3emie. Pa3zputue Ouonoruu
B JIOMAPBMHOBCKUN  mepuoa. [ocmoacTBo B Hayke  MpeICTaBiICHUN 00
«M3HAYAIBHON I11€JIeCO00pa3HOCTH» U HEM3MEHHOCTH >KUBOU mpupojbl. Padotsl K.
JIuHHes 1no cucTEMAaTUKE PACTEHUM W JKMBOTHBIX; IPUHLUIIBI JIMHHEEBCKOU
cucreMatukd. Tpynel XK. Kroee u XK. ge Cenr-Mnepa. OBomonmonHas teopus XK.
b. Jlamapka. IlepBbie pycckue 3BOFOLUMOHUCTHI. [IpeanoChIKu BO3HUKHOBECHUS
yuenus Y. Jlapuna. JlocTwkeHus B 0OOJACTH  €CTECTBEHHBIX  HAyK,
sKcneAUIIMOHHBIN Marepuan Y. Jlapsuna.  OBomtouunoHHas teopust Y. JlapBuna.
Yuyenne Y. JlapBuHa 00 wnckycctBeHHOM otOope. Yuenue Y. JlapBuHa o
€CTeCTBEHHOM 0TOOpe. Bua — sneMenTapHas sBooLIMOHHAs eAuHuLa. BeeoOias
WMHAUBHTyallIbHAs U3MEHUYMBOCTh U M30BITOYHASI YMCIEHHOCTh MOTOMCTBA. bophba
3a CYILECTBOBAaHHWE U €CTeCTBEHHbIH OTOOp. COBpeMEHHBbIE TMPEJCTABICHUS O
MEXaHM3MaxX M 3aKOHOMEPHOCTSAX JBOJMOLMH.  MukposBomouus. ['eHeTnka u
JBOJIIOMOHHAS  TEOpUsA. OBOJIOLMOHHAS poib MyTtamuil. [lomynsuus
AJIEeMEHTapHas 3BOJIOLMOHHAs enuHuna. ['eHodonn nomynsuuid. WneanbHbie u
peanbHble momyssauuu (3akoH Xapaun—BaiinOepra). ['eneTuueckue mpoiecchl B
NOMyJIANUAX. Pe3epB  HACIENCTBEHHOW W3MEHUYMBOCTH MNONMyJAMUNA. Dopmbl
ecTecTBEHHOTO 0TOOpa. [Iprucrnoco0IeHHOCTh OPraHU3MOB K Cpelie OOMTaHHUS Kak
pe3ysbTaT JEHCTBHSI €CTEeCTBEHHOTo oTOopa. MukposBomtonus. CoBpeMeHHbIE
npeacrasienus o BugooOpazoBanuu (C. C. UerBepukos, U. U. llImanbraysen).
I[Ilytu u ckopocTh BUJI000pa3oBaHus; reorpauueckoe ¢  DKOJIOTHYECKOe
BUJI000pa30BaHue. DBOJIOIMOHHAS pOJb MOAU(PUKALMMA;, (U3HOJOTUYECKUE
agantanuu. TeMIibl 3BOJIOLUH.
Jlabopamopnas paboma
N3yyeHne n3MeHYNBOCTH.
N3yuenue mMop¢oIoruueckoro Kpurepusi BUaa
[Ipucnoco6IeHHOCTh OPTaHU3MOB K Cpejie OOMTaHUsl KaKk pe3yJbTaT
JIeMCTBUSI €CTECTBEHHOT'O 0TOOpa
I'nmaBa 2. Makpo3Bosonusi. buoJsiornueckue mocjiaeacTBusi NpuodpeTeHus
npucnocodgennu (6 4.)
['1aBHBIE HampaBieHUs 3BOJIIOLIMOHHOIO Iporecca. buosormueckuii mporpecc
u Oomonornyeckuii perpecc (A. H. CesepiioB). Ilytu noctmwkenus OHOIOTHYECKOTO
nporpecca. MakposBosronsi. AJJIOT€HE3 M TMPOTPECCUBHOE MNPUCIIOCOOTIEHUE K
OTpe/ieNICHHBIM YCJIOBUAM cyllecTBoBaHMs. Kararenes kak ¢opma JOCTHKEHUS
OMOJIOTUYECKOTO MPOLBETAHUA TpyII opraHu3MoB. (OCHOBHbIE 3aKOHOMEPHOCTHU
SBOJIIOLMU: JIUBEPreHUMS, KOHBEPIreHLHUs, [apajuIeIu3M; I[pPaBWIa 3BOJIIOLUU
TpyII OpraHu3MoB. Pe3ynbTaTbl 3BOMIOIMH: MHOTO0OOpa3ue BHUAOB, OpPraHUYECKas
1[€J1€CO00Pa3HOCTh, IOCTENEHHOE YCIOKHEHHWE OpraHu3anuu. JlemoHcTparus.
[Ipumepsl  TOMOJOTMYHBIX M  AQHAJIOTMYHBIX  OPraHoB, MUX CTPOEHHE W
MPOUCXOXKJECHUE B Tpolecce OHToreHeza. COOTHONIEHHE NYyTEH MPOrPECCUBHOM
OMOJIOTUYECKON JBOJIONMH. XapaKTePUCTHUKA TPEJACTABUTENCH JKUBOTHBIX U
pacTeHuli, BHeceHHbIX B KpacHyio KHUTY M HaxXOJMUIMXCS TMOJ OXPaHOM



rocygapctBa. OCHOBHBIE MMOHATUSA. OBOJIOLMA. Buja, momyssius; UX KpUTEPHH.
boprba 3a cymectBoBanme. EcTecTBeHHBIM O0TOOp Kak pe3yibTaT OOpbOBI 3a
CYILIECTBOBAHHE B KOHKPETHBIX YCIOBHUSIX Cpeibl oOuTaHus. «BOJHBI KU3HW»; UX
MPUYMHBL; IyTH U CKOPOCTh BHI00Opa3zoBaHusa. MakposBomitonus. buomornueckuit
nporpecc u Ouonoruueckuit perpecc. Ilytu gocTikeHus OUOJIOTHYECKOTO
nporpecca; apomopdo3, uaMoaaanTanus, ooas AereHepanus. 3HadyeHue padot A.
H. Cesepuosa.

Jlabopamopnas paboma.

BrisiBrienue apoMop@o30B y pacTeHuM, AMOaanTaluil y HACEKOMBIX.

I'naBa 3. PazButne :xu3Hu Ha 3emuie (10).

OCHOBHBIE 4YEpPTHI 3BOJIIOLIMU KMBOTHOTO M PAcTUTEIBHOrO mupa. PazButue
XKU3HU Ha 3eMJie B apXEUCKyI0 U MPOTEPO30MCKYIO 3pbl. IlepBbie ciieqbl )KU3HU Ha
3emie. IlosBieHue BceX COBPEMEHHBIX THUIOB O€CIO3BOHOYHBIX IKHUBOTHBIX.
OOmiasi ~ xapakTepucTMKa W  CUCTEMaTHKAa  BBIMEPUIMX U COBPEMEHHBIX
OECMO3BOHOYHBIX;  OCHOBHBIE  HANpPaBJICHHUS  JBOJIOINUM  OECHO3BOHOYHBIX
*KUBOTHBIX. IlepBble xopmoBble. HampaBieHuss 53BOJIOUMH HU3LMIAX XOPJOBBIX;
oOmmiasi XapakTepucTuka OecdyepenmHbIX U OOOJOYHMKOB. Pa3BuTHE BOJIHBIX
pacteHuii. Pa3BuTre *)u3HM Ha 3eMJIE B MAIECO30MCKYIO 3py. DBOJIOLMS PACTCHUM;
MOSIBJIECHUE  TEPBBIX  COCYJUCTBIX  PACTEHMM;  MANOPOTHUKH,  CEMEHHbBIE
ManoOpOTHUKH, TOJIOCEMEHHbIE pacTeHus. BO3HMKHOBEHHE TO3BOHOYHBIX: pBIO,
36MHOBO/IHBIX, MIPECMBIKAIOLIUXCSI. ['maBHBIE HaIlpaBJICHUS IBOJIFOLIUU
MT0O3BOHOYHBIX; XAPAaKTEPUCTUKA aHAMHUI M amMHUOT. Pa3zButue ku3HU Ha 3emiie B
M€3030UCKyr0 3py. [losiBIeHME M pacrpOCTpaHEHUE MOKPBITOCEMEHHBIX PACTCHUM.
OBOJIFOLMS HA3€MHBIX IO3BOHOYHBIX. BO3HMKHOBEHHME NTHUL W MIEKONHUTAIOIIUX.
CpaBHuTEnbHAsA  XApAKTEPUCTUKA  BBIMEPIIMX UM COBPEMEHHBIX  HA3EMHBIX
MMO3BOHOYHBIX. Brimupanue JTPEBHUX TOJIOCEMEHHBIX pacTeHuit U
npecMmbikaromuxcs. Pa3Buthe xu3HU Ha 3emiie B KallHO30MCKyro 3py. bypHoe
pa3BUTHE LBETKOBBIX pACTeHMil, MHOrooOpa3ue HaCeKOMbIX (MapaJiesbHas
sBOMIONMS). Pa3BuTHe IUTAEHTApHBIX MIIEKONUTAIONIUX, I[OSBICHUE XMILHBIX.
Bo3nukHoBenne npumaroB. [losiBieHHME TEpBBIX MNPEACTABUTENEHM CEMEUCTBA
JIromgu. YeTBepTUUHBIN MEPUOA: SBOJIIOLUS MIIEKONUTAKOINX. Pa3BuTHE NpPUMATOB:
HaIllpaBJICHUS  3BOJIIOLIMM  YEJIOBEKA. OOmme  mpeaku — 4YeloBeKa U
YeJI0BEKOOOPa3HBIX 00€3bsH.

I'naBa 4. IIpoucxo:xxknenne yenoeka (14 yacon)

Mecto uenoBeka B kuBOM mpupoae. CHUCTEMATHUYECKOE MOJIOKEHHE BHJIA
Homo sapiens B cucrteme >XUBOTHOro mwupa. [Ipu3Haku u cCBoOicTBa 4YeloBeka,
MO3BOJIIOIIME OTHECTH €ro K pPa3jIMYHbIM CHCTEMATHYECKUM TIpynnaM I[apcTBa
KUBOTHBIX. [IpsAMOXOK/I€HHME; aHAaTOMHUYECKUE TMPEANOCBUIKM K  TPYIOBOU
NEATEIbHOCTH W JaJbHEWIIEW COUMAIbHOW 3Boyronuu. Craguu  3BOJIIOLUUU
YEJIOBEKA: JPEBHEWIINN YEJIOBEK, JPEBHUN YEJIOBEK, MEPBBIE COBPEMEHHBIE JIIOJIU.
CpoiicTBa yenoBeka Kak Ouosiornyeckoro Buja. llomynsimoHHas CTpyKTypa BHA
Homo sapiens; uenoBeueckue packl; pacooOpa3oBaHUE; €IUHCTBO MPOUCXOKACHUS
pac. CpoiicTBa uenoBeKa KakK OMOCOLHMANIbHOIO cyllecTBa. JIBIXKYyIIME CHIIbI
antponorere3a. @. DHreiabc 0 ponu Tpyda B IMpoliecce MpeBpalieHus 00e3bsiHbl B
yesoBeka. Pa3BuTHe WiIE€HOpPA3[eNbHOM peyd, CO3HaHUs M OOIIECTBEHHBIX



OTHOLIEHWI B CTAHOBJIECHWH 4YEJIOBEKA. B3aMMOOTHOILIEHHWE COLMAILHOIO U
OMOJIOrMYECKOrO B SBOJIIOIMHU YeJIOBeKA. AHTHHAYYHAS CYIIHOCTh «COIHATIBHOIO
JapBHHHM3Ma» M pacu3Ma. Beayiias poib 3aKOHOB OOIIECTBEHHOW JKHU3HH B
COLIMAJILHOM IPOrpecce YejaoBeUYeCTBA. bHOMOrnYecKue CBOMCTBA YeI0BEUECKOIO
oO111ecTBa.

PA3AEA 2. BzaumooTHOIIeHNs OpraHmu3Ma 1 cpeas (484).

I'naBa S. buocgepa, ee crpykrypa u pyHkuuu (S yacos).

buocdepa — xuBast 06o10uka maneTsl. CTpykTypa 6nocdepsi: murocdepa,
runpocdepa, atmochepa. KomrnoHeHTs! OMOChepbl: KUBOE BEIIECTBO, BUIOBOM
COCTaB, pa3HOOOpa3ue W BKJAJL B Omomaccy,; OMOKOCHOE M KOCHOE BEIIECTRBO;
ouorennoe BemecTBo Ouocdeps (B. M. Bepnanckuii). KpyroBopor Bemiects B
npupoe.

I'naBa 6. )Kusnb B coo0mecTBax. OcHOBBI 3K0JI0THH. (26 YacoB)

Hctopusi ¢hopMupoBaHUs COOOIIECTB XUBHIX OpraHU3MOB. ['eojormueckas
UCTOpPHUSI MAaTEPHKOB;, W3OJAIM, KIUMaTHYeCKHe YCJIoBHs. buoreorpadusi.
OcHoBHBIE OMOMBI cymii W MmupoBOro okeana. buoreorpaduueckune oOmacTu.
Hemonctpanusa. KapTel, oTpaxkaromme TeoJOTHYECKYI0 HCTOPUIO MAaTEPUKOB;
pacipoCTpaHEHHOCTh OCHOBHBIX OMOMOB CyIIH. B3auMOOTHOIIIEHUSI OpTaHu3Ma U
cpennl EcTecTBeHHBIE COOOIIECTBA )KUBBIX OPTaHU3MOB. BHOT€OIIEHO3HI: IKOTOIT U
ouonieHo3. KoMIIOHEHTHI OMOIIEHO30B: MPOIYLEHTHl, KOHCYMEHTHI, PEIYIICHTHI.
buonieHo3sl:  BHIOBOE pa3HOOOpasWe, IUIOTHOCTh MOMYJSuUi, Ouomacca.
AobuoTtnueckue GakTopsel cpeabl. Poib TeMiiepaTypsl, OCBEIIEHHOCTH, BIAYKHOCTH
U Ipyrux (aKTOPOB B )KU3HEACATEIHLHOCTH coo0miecTB. IHTEHCUBHOCTD JEHCTBUS
bakTopa; orpannunBaronuii paxrop. Bzanmosaeiicterue GakTOpoB Cpebl, MPEACITbI
BBIHOCIMBOCTH. buotnyeckue Qaxtopsl cpenbl. MHTErpamus Buaa B OHOIEHO3E;
sKoJIOTHUYeCKre HUIMU. Llenu U cetn muTaHus. DKOJOTHUYECKas MUpaMUa YHCEI
omomaccer, dHepruu. CwmeHa OwuorieHo30B. [IpuUUMHBI CMEHBI OHOIEHO30B;
(hopMUpOBaHKE HOBBIX COOOIIECTB.

B3aumooTHomeHus Mexay opranuzmMamMu. @opmMbl B3aHMOOTHOIIICHHA MEXTY
opranu3mMamu. [[03UTHBHBIE OTHOIIEHUS — CUMOMO3: MYTyalu3M, KOOTepaIus,
KOMMEHCAIIU3M,  HaxXJICOHWYECTBO,  KBAapTUPAHTCTBO.  AHTHOHMOTHYECKHE
OTHOIICHHS: XUIIHUYECTBO, Mapa3sUTH3M, KOHKYPEHIHS, COOCTBEHHO aHTHOMO3
(aHTHOMOTHKH, PUTOHIMILI U Ap.). [[pOHCX0OXKIEHUE U IBOIONUS MMapa3UTH3MA.
HelitpasnbHble OTHOIIEHUS — HEUTPAIU3M

Jlabopamopnas u npaxmuueckas paboma

BeisiBiieHHEe 4YepT MPHCIIOCOOJICHHOCTH OPraHWu3MOB K  BO3JICHCTBHIO
AKOJIOTHYECKUX (PaKTOpOB

CocTaBieHne THUINEBBIX IeNen

M3yuenne u onmcaHne YKOCUCTEM CBOEH MECTHOCTU

I'naBa 7. buocgepa n yesosek. Hoocdepa (12 yacon)

buocdepa. buomacca 3emnmn. buonornyeckas NpOIXyKTUBHOCTh. JKHBOE
BeIIeCTBO U ero (yHkmuu. buonorumueckwii KpyroBOpOT BEIIECTB B MPUPO/IE.
Okonorusi. BHemHsss cpema.  Oxojormdeckue  QakTopel. AOHMOTHYECKHE,
OMOTHYECKHE W  aHTPOIOTeHHbIE  (DAKTOPBL.  DKOJOTUYECKHUE  CHCTEMBI:



ouworeorieHo3, OwWoOIEeHO3, arpomeHo3. [IpomyIeHThl, KOHCYMEHTHI, PEIYIECHTHI.
CaMoperynsmus, cMeHa OHOIIEeHO30B U BOCCTAHOBJIEHHE OHOIICHO30B.

AHTpOTOreHHble (hakTOphl BO3AECHUCTBUS Ha OWOIEHO3bI (POJib YeIOBeKa B
npupoze). [IpobieMbl palmOHAIBHOTO TMPHUPOONOIL30BAHMS, OXPaHbI MPHUPOIBI:
3allluTa OT 3arpsi3HEeHWH, COXpPaHEHHWE HTAJIOHOB W MAMATHUKOB TPHUPOBI,
o0ecrieueHUe TNPUPOIHBIMU  pecypcaMH  HAceleHWs  IUIaHEThl. Mepsl 1o
00pa3z0BaHUIO IKOJIOTHYECKUX KOMIUIEKCOB, SKOJOrHYecKoe oOpa3oBaHUeE.

I'naBa 8. buonuka (S yaca)

Hcnonb3oBaHre 4YeIOBEKOM B XO3SHCTBEHHOH JESITEIbHOCTH IPHHITUIIOB
OpraHu3allid pPacTeHWH W JKUBOTHBIX. @OpMBI KHBOTO B TMpPUPOIE M HX
MIPOMBIIIUICHHbIE AHAJIOTH (CTPOMTENbHBIE COOPYKEHHs, MAalluHbl, MEXaHU3MBbI,
npuOOpkI U T. 11.)

PesepBHOe Bpemsi — 4u.
Hcnonb3yroTest Aji1 IPOBEACHHUST YPOKOB OOOOIICHMS, 3aKPEIUICHAS 3HAHWH W
OCYIIECTBJICHUSI UTOTOBOTO KOHTPOJIS 3HAHHM.

HI. TEMATUYECBOE TINJIAHUPOBAHUE

10 knace. «buosiorus». (3 yaca B Heaesaro, 102 yaca B roa).

Ne Tema KonuuecTBo 4yacos,
1/n OTBEJICHHBIX Ha U3yUECHUE
TEMBI

1 | Beenenue 1

o | Pasmen 1. TIlpomcxoxkaeHne ¥ HadalbHbIC 12
" | pTamel pa3BUTHUA KU3HU HA 3emiie

3 | Pazgen II. YueHHe o KieTKke 37

4 Pazmen  IlI. Pa3MHOXEHME W  pa3BUTHE 26
"~ | OpraHu3MoB

5 Paznen IV. OcHOBBI T€eHETHKH U CEJIEKIINN 24

6 | PesepBHOE BpeMms 9

11 knace. «buojsorusy. (3 yaca B Heaemo, 102 yaca B roa).

No Tema KonuuecTBo 4acos,
/1 OTBEJCHHBIX Ha
M3YUYEHAE TEMBI

1| 3aKOHOMEPHOCTH Pa3BUTHs JKUBOH PUPOABL 20
" | DBOJIIOIIMOHHOE YYECHHE
»| MakposBomonus. bruonornueckre nocieancTBUs 6

MPUOOPETEHUS TPUCTIOCOOICHUMA

3 | Pa3sButue x13HU Ha 3emiie 10




_4| TIpoucxokIeHNE YEIOBEKA 14
_5| buocdepa, ee cTpyKTypa ¥ QYHKIIMU 5
_ 6| XKuznp B coodmectBax. OCHOBBI SKOJIOTHH 26
_7| buocdepa m yenosek. Hoocdepa 12
_8| buonuka 5
_ 9| 3akmoueHue 4

KanenpapHo-remaTnyeckoe mianuposanue. Qo0mas o6mosiorus. (10 xkiace, 3
pa3a B HeieJII0).

Tema paznena Kon- | Ne Tema y4eOHOTO 133791151
yueOHBIX 3aHSATUH | BO ypoka | saHsatHs JICSITCILHOCTH.
9acoB
Brenenne HNucrpykrax no Th.
6 1 [Ipenmer wu 3amauu
oOmeit OHOJIOT .
MeToas1 OMOJIOTHH.
2 MeTtoanl MTO3HAHUS

JKUBOM IT]3U]30/1bl

3 Bximang Beigarommxcs
VUYEHBIX B Pa3BUTHE
OMOJIOTHYECKOW HAYKH

4 CBoiicTBa  KHBOTO.
YpoBHU OpraHu3anuu
KABOM MATEPUMU.

5 CBOWCTBA XKUBOU
MaTepu

6 | IlpakTnueckoe
3HAYECHUE OMOJIOTUU

Paznen 2. 49 7 MeToapl  ITMTOJIOTHUH.
OcHOBBI Kierounas  teopwus.
IMTOJIOTMH. XUMHUYECKMHA  COCTaB
Tema 2.1. 12 KJIETKHA

XUMHUYECKU T Heoprannueckue




COCTaB KIJICTKHU

COEJIMHEHMUS.
8 OcoOenHoctu
XUMHUYECKOTO COCTaBa
KJIETKH.
Heoprannueckune
BEIIECTBA
9 JlaGoparopHast
[Toctynnenue Boabl B pabora
KIIETKY. Typrop, «IInazmonus n
TJId3MOJIN3, JIEIIa3MOJIN3 B
JeTIa3MOIH3 pacTUTEIbHBIX
KJIIETKaX»
10 | YreBoabl M JIUNUOEL.
Ponb B
’KU3HEJIeITeIbHOCTH
KJIETKH.
11 | IIpoueccsi,
IPOTEKAOIINE B
KJIETKE Ha
MOJIEKYJIIPHOM
YpOBHE
12 | Xapakrepuctuka
OMOMOIMMEPOB
13 JlaGopaTtopHas
pabota
«DepMeHTaTUBHOE
CpoiicTBa 1 QyHKIUU PACTHETICHIC
MepoKCHIa
OenKoB
BOJOpOJA B
pacCTUTENbHBIX U
KUBOTHBIX
KJIETKaX)»
14 | Cemunap 10 TeMme
«OyHKIMH OETKOBY
15 | IIpaktuueckas pabota | Ilpaktuueckas
«Pemienne 3amau 1o | paborta
MOJIEKYJIAPHOM
OMOTIOTHI.
16 | HyknenHoBbie
KUCIOThl. ATO.
17 | CpaBHeHHE CTpOEHUS




monekyn JIHK u PHK.
Permnukamus JTHK

18

Crtpoenne u GyHKIUH
ATO.

3auer 0 TEeME «
XUMHUS KICTKH»

Tema
2.2.CtpoeHue u
(GYHKITUU KJIETOK

5 KH]3UOT U
MIPOKAPHUOT

19

19

[{uTonorus — Hayka o
KJIETKE. Knerounas
TEOpHUSL.

20

[IpakTruueckas pabora
«Pemenue 3aa4 1o
teMme «LluTonorusy»

[IpakTnueckas
pabota

21

CamocrosrenpHas
paboTa 1o peneHuIo

22

Hapyxnas
LHUTOIUIa3MaTHYECKast
MeMmOpaHa.
[uromnnazma

JlaGoparopHnas
pabora
«JIBrmokeHue
OUTOTJIA3MBI B
KJIETKax
pacTeHuin»

23

CTpoeHue KIETKHU.
OCHOBHbBIE YacTH H
OpTaHOMJIbI KJIETKH,
X QyHKIUN

24

[TomyaBTOHOMHBIE
OpraHOMJIbl KJIETKU

JlaGoparopHnas
pabora
«Habmonenue
KJIETOK JINCTA
N ()i (S0

25

CrpoeHnue KJIETKU:
oJTHOMeMOpaHHbIE
OpTaHOH/IBI.

26

HemeMmOpanHbie
OpraHou/bl KJIETKU

27

OcobenHoctu
CTPOCHUSA
AYKapUOTUYECKOU
KJIETKU




28

CrpoeHnue KJIETKHU:
JByMEMOpaHHbIC u
HeMeMOpaHHbIC
OpTaHOMIbI KJIETKHU.

29

Knerounoe SAPO.
Crpoenue u QyHKIIUU
XpOMOCOM

30

OcobeHnoctn
CTPOCHUS
AYKapHOTHICCKOM
KJIETKHU

31

OcobOeHHOCTH
CTPOCHUS
PaCTUTEIILHOM KJICTKH

32

CpaBHeHue KJIETOK
pacTeHui 51
YKUBOTHBIX

33

CpaBHEHUE  KJIIETOK
pacTeHU, >KUBOTHBIX
U TpUOOB.

JlaGoparopHast
pabota
«CTtpoeHue KJIETOK
pacTeHul u
KUBOTHBIX,
TPUOHBIX»

34

OcobeHHoCcTH
CTPOCHUS
MMPOKAPUOTUYECKOUN
KJIETKH

35

Paznuuust B cTtpoeHuu
KJIIETOK 3YKApuoOT U
IIPOKAPHUOT.

JlaGoparopHast
pabota «M3yuenue
CTPOCHHSI KIIETOK
Pa3IMYHBIX
OpPTaHU3MOB IO/
MUKPOCKOTIOM)

36

3ayer Ne 2 mo Tteme
«KJiietouyHbie
CT!D KT 2Bl " 1704

hyHKIAN

TectupoBanue

37

Bupycel
HEKJIETOUHBbIE (POPMBI
xM3ald




Tema 2.3. O0OmeH
BEILIECTB U
SHEPIUU

38

[Tonsitue o
roMeocrase.
Perymsiius ~ obmena
BEILIECTB

39

OTnnunTeNnbHbIC
0COOCHHOCTH
MPOIIECCOB
KJIETOYHOTO JbIXaHMS

40

OOMeH BelecTB U
OHEPTUH B KJIETKE.

41

DHEPreTUYeCKuii
oOMeH. Craguu
HSHEPreTUYECKOIo
oOMeHa

)

bpoxenue u npixanue

43

dorocunuTes.
XEMOCHUHTES

44

CpaBHEeHHE IpPOLECCOB
dboTocuHTE3a u
HHEPreTHYECKOT0
oOMeHa

45

3auer Ne3 1o Tteme
«Oo0ecrieueHre KJIETOK
SHEPTrUEN»

TectupoBanue

Tema 2.4.
Hacnencrsennas
uHpopmarus u eé
peanuzanus B
KJICTKE

10

46

Cunre3  OenmkoB B
KJIETKE.
Tpanckpunus

47

Peamzamnus
HaCJIEICTBEHHOM
uH(OpMaIU B KIIETKE

48

CoBpeMeHHbIe
IPEICTaBICHHSI 0
TeHE.

49

buocunres OeKa.
Tpaucisiuus.

50

Peryssnus
TPaHCKPUITIIUH i
TPaHCIISIIUN.
CoBpemeHHOe
MPEJCTABIICHUE O T€HE

51

[IpakTuueckas pabota

[IpakTnueckas




«Pemenue 3amau 1o

pabota

TeMe «buocunres
Oenmka»
52 | Ypok npakTuKym
[IpakTuueckas pabota
«Pemenne 3amad  mo
MOJIEKYJISIPHOM
OMOJIOTHINY.
53 | Ilpaktuueckas paborta [IpakTnueckas
«Pemenne 3amay 1o pabota
MOJIEKYJIIPHOU
OMoJIOTHIY.
54 | Ilpaktuueckas pabora | IIpakTuueckas
«Pemienne 3amady 1o pabota
MOJIEKYJIIPHOU
OMoJIOTUNY.
55 | KoHtposbHO- TecTtupoBanue
0000mIamuil  ypoK
no teme 3auer Ne 4
1o TEME
«Hacnencrennas
uHpopmanus u e
peanu3aius B KJIIETKE
Pazpnen 3. 17 56 | Pa3mHoxeHue.
Pa3zmuoxxenue n Jlemenne  KIETKU
VHAUBUYAJIbHOE OCHOBa  pocTta W
pa3BUTHE 13 3BUTHSL
OpraHu3MoB 57
Tema 3.1. 2 Matpu4Hblii CHHTE3
JKM3HEHHBIN LUK JIHK. Xpomocomsl
KJIETKH.
Tema 3.2. 9 58 | Knerounslii muKnI
PazmuoxeHune KJIETKY . MUTO3.
AMUTO3.
59 | Muto3. ®a3bl MUTO3a
60 | IIpaktnueckas paboTta
«Pemenue 3amad 1o
pacyery yucna
XPOMOCOM»
61 | Meiios. Dopmbl

PA3MHOXKCHHA




OpraHn3MOB

62 | CpaBHeHue crocoOoB
JIEJICHUS] KIJIETOK M HX
Ouosornyeckasi poiib
63 | CpaBHEeHHE pa3BUTUSA
MOJIOBBIX ~ KJIETOK Y
pacTeHuit 51
KUBOTHBIX
64 | Pa3Butue MOJIOBBIX
KJIETOK.
Omo10TBOpEHHUE.
65 | BereratuBnHoe
pa3MHOXKEHHE.
becnosoe u monosoe
pPa3MHOKEHHE.
66 | OmiomoTBopeHue  y
LIBETKOBBIX PaCTEHUNU
Y TIO3BOHOYHbIX.
Tema 3.3. 67 JlabGopaTtopHas
WuauBuayanbHOe pabora
pa3BUTHE «BpisgBrieHne
Oopranmsma IPU3HAKOB
NuuBuayanbHOE CXOHCTBaU
3apoiblien
pPa3BUTHE OPTraHU3MOB HTOBEKA I
— OHTOT'CHE3.
ApYyrux
MJIEKOTUTAIOLIHUX
KdK
JI0Ka3aTeIbCTBO
WX POACTBAY.
68 | pobGnenue.
DOMOpHoreHes:
racTpyJssius 0}
OpraHoTreHe3
69 | CxoacTBO 3apoJIbIIIei
u IMOpHOHAIbHAS
b depeHmanys
npu3HakoB. [IpuunHel
HapyLICHU pa3BUTHA
OpTaHW3MOB.
70 | OMOpUOHANBHBIE |




MOCTAMOPHOHAIIbHBIN
TIEPHUOIBI pa3BUTHS
OpTraHHU3MOB.

71

Bnusinue YCIIOBUU
Cpezibl Ha OHTOTEHE3

72

3ager No5 mo Teme
«Bocmnpoussenenue
OMOJIOTMYECKHUX
CHCTEM»

TectupoBanue

Pa3zgen N.e 4.
OcHOBBI
reHEeTHKH.

Tema 4.1.McTopust
3aKOHOMEPHOCTH
HACJICICTBEHHOCTH

30

73

I'eneruka.
MounorubpuaHoe
CKpELIBAHNE

74

Hcropus pa3BUTHA
TEHETUKU KaK HayKU

75

['ubpunonornyeckmii
METO]T W3Yy4CHUS
HaCJICJIOBAHHS
NPHU3HAKOB,
pa3paboOTaHHBIN I.
Mennenem

Tema 4.2.
OcCHOBHEIE
3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH

15

76

MHOKECTBEHHBIE
AJLJICIIH.
Ananuzupyroiiee
CKpeIllMBaHNe
[IpakTrueckas pabota
No 2 «CocraBnenue
MPOCTEUIINX CXeM
CKpEILUBAHUS».

77

[HuTomornueckue
OCHOBbI 3akOHOB [
Menpens. I'unote3a
YHUCTOTHI TAMET

78

[IpakTuueckas pabora
«Pemenue
TEHEeTUYECKUX  3ajad
HA  MOHOTHOpHIHOE
CKpELIBAHUE

[IpakTnueckas
pabora

79

JurubpuaHoe
CKpeIllMBaHueE.

80

CraTuCTHYECKUI
XapakTep




HACJICICTBEHHOCTH.
OTKI0HEHHSA oT
CTaTUCTHYECKHUX
3aKOHOMEPHOCTEN

81

[IpakTuyeckas pabota
«Pemenue
FEHETHYSCKUX  3a7ad
Ha JTUTHOPUIHOE
CKPEIIMBAHKE)

82

XpOMOCOMHAsI TEOPHSI
HACJIEICTBEHHOCTH.
Cuennennoe
HacJIeJ0BaHKe
[IpakTnueckas pabota
«Pemenue
TE€HETHYECKHUX 3aau».

83

CreruieHHOE
HACJIEJOBAaHUE TI€HOB.
3akoH T. Moprana

84

[IpakTuyeckas pabota
«Pemenne
TeHEeTHYEeCKUX  3a/a4
Ha CLETUICHHO®
HacJeJOBaHHE»

IIpaxkTnueckas
pabora

85

B3aumonetlictBue
HEaJUICJIbHBIX TSHOB.
[{uTomnazmMaTuyeckas
HaCJIECTBEHHOCTh

86

[IpakTuyeckas pabota
«Pemenne
TeHEeTHYECKUX  3ajad
Ha CIICTUICHHOE
HacJe0BaHue C
TIOJIOM

IIpaxkTnueckas
pabora

87

[IpakTuyeckass pabota
«Pewenne

TEHETHYCCKUX  3a/1a4
Ha  B3aMMOJICHCTBUE
HEAJUICTILHBIX TCHOBY

IIpaxkTnueckas
pabora

88

VYPpok KOHCyJIbTaIus

89

[IpakTuyeckas pabota

[IpakTnueckas




«Pemienue pabora
TEHETUYECKUX 3a]auw»
90 | 3auer Ne 6 mo teme| TectupoBanue
«Pemenne
TEHETUYECKUX 331
Tema 4.3. 91 | 3BMeH4YHBOCTb. JlaGoparopHast
OCHOBHBIE Mopudukaironsas pabota «3yuenune
3aKOHOMEPHOCTH W3MEHUYUBOCTb. M3MEHUYUBOCTH
M3MEHYMBOCTH. OJ3'HHM3MOB.
Buapr mytanmi. Hoctpoenue
BapHAI[IOHHOTO
psagay».
92 | 3aBUCHUMOCTD
MPOSIBJICHUI T€HOB OT
YCIIOBUU BHEIIHEHN
Cpelbl
(beHoTHIIMYECKAS
U3MEHYHUBOCTD )
93 | buonoruueckass poJib
MYTalUn
94 | MyTtanuonHas
W3MEHYUBOCTb.
3HAYEHUE  T'E€HETUKHU
JUIE  MEAWIIMHBI U
CEJICKIIH.
95 | Knaccudukanms
MyTallUid O YPOBHIO
WX BO3HUKHOBCHHS.
96 | 3akoH
TOMOJIOTHUECKHIX
pSAOB
HACJICJICTBEHHOU
W3MEHUYUBOCTH
Tema 4.4. 97 JlaGoparopuas
['enetnka pabota
YEeJIOBEKA «BpIsBIEHUE
OcobenHoctu u
METO/Ibl U3YUCHUS VICTORHHIOB
T'€HETUKH YeJIOBEKa. MYTarcros Lo
OKpY>Karoleu

CpeJie 1 OlIeHKa
BO3MOJKHBIX




IIOCJIEACTBUUA UX

yeJIoBeEKa
HacnencrsenHsnie
00JIC3HHU YeJIOBEKA,
MephI UX
POPUITAKTUKH

BJIMSIHUSI Ha
OpTaHHU3M).
98 ['eneanornueckuit
METOJ] U aHAJIU3
POIOCIOBHBIX
99 | T'ennsie 3a00eBaHUS
100 CouuanbHbie
po0JIeMbl TEHETUKH
101 XpOMOCOMBI H
102 TEHETHUYECKUE KapThI

Kanenmapno-remarudeckoe rianupoBanue. buosorus. 11 knace. (3 paza B

HEJICIIIO).

Tema y4eOHBIX 3aHATHIA

Kon-
BO
4aco

Tema yueOHOTO

YPOK 3aHATUA

Buanl
NEATEIILHOCTH.

1. 3akoHOMepHOCTH
pa3BUTHUS KUBOU

TIPHPOJIBI.
DBOJTIOIMOHHOE
yUeflie

20

praHuYeCcKOu
[Tpupo/lbr
JIunnes.

Beenenne. cropu
s IPEJICTABICHUN O
Pa3BUTUU KU3HU HA
3emute. Cucrema

PaszButne
SBOJIOIMOHHBIX
HUJEH.
DBOIIOIMOHHAS

Jlamapka.

Teopus X.-b.

CooOr1eHus
yUaITUXCS

SBOJIFOOMOHUCTDBI

IlepBeie  pycckue

CooOr1enus
y4aIrmuxcs

[Ipennoceuiku
BO3HUKHOBEHUS
TEOpUU

Coo01eHus
yUaIIAXCS




Y. lapBuna.

[Ipennoceuiku
BO3HUKHOBCHMUS
TEOPUU

Y. lapBuna.

CooO1eHus
SITUXGS

BOJIIOIIMOHHASA
teopus Y. JlapBuna.
VYuenne Y. Jlapsuna
00 WCKYyCCTBEHHOM
otbope.

N3yuenue
pE3yJIbTaTOB
HCKYCCTBEHHOTO
otOopa.

VYuenne Y. Jlapsuna
0 €CTECTBEHHOM
otbope.

JlabGopaTopHas
pabora «U3yueHue
U3MEHYUBOCTID

JlabopaTopHas
pabota

10

Bun. Kpurepun wu
reHETHYECKas
LIEJIOCTHOCTD BUJA.

Jlaboparopuas
pabota
«3yuenue
MOP(OIOTHIECKO
ro KpUTepus
BUJIa»

11

[Monynsanumonnas
CTPYKTypa BHUAA

12

Marepuan TUIA
€CTECTBEHHOTIO
otOopa.
BOJIIOIIMOHHASA
POJIb MyTaLUH.

13

I'eneTnueckue
MPOLECCHI B
MOIYJISUSIX

14

Dopmsbl
€CTECTBEHHOTO
oT0opa: IBMKYIINUN

CTaOUITU3UPYIOIIUH.

15

DopMbl
€CTECTBEHHOIO

otOopa:




IA3PYITUBHBIM,
II0JIOBOM.

16

[TpucnocobaeHHOCT
b OPraHU3MOB K
YCIIOBUSAM BHEIIHEM
Cpebl Kak
pe3yJbTar
JNEUCTBUS
€CTECTBEHHOT'O
otbopa.

17

3aboTa o
IIOTOMCTBE.
OTHOCUTEIBHBIN
XapakTep
IPHUCITIOCOOJICHHOCT
n.

CooO1enus
tIIAXCS

18

JlabGoparopHast
pabota
«[IpucnocobneHHoc
b
OpraHu3MOB K
cpene oOuTaHus KaK
pe3yabTaT ACUCTBUS
€CTECTBEHHOTO
oTbopay.

JlabopaTopHas
pabota

19

Pe3ynbraTel
SBOJIIOLIUH.
Bunoob6pazoBanue

20

KonTtpomibsHo-
00001marnmi  ypok
10 TeMe
«3aKOHOMEPHOCTH
pPa3BUTHUS KUBOU
TT3U]P0]IbL.
IBOJIIOLIMOHHOE
yUEHUE

TectupoBanue

I'naBa 2.
MakposBosronusi.
buonornuyeckue
MOCJIE/ICTBUS
npuooOpeTeHus
MPUCIIOCOOICHU.

21

I'maBHBIC
HaIpaBJICHUS
OMOJIOTNYECKOI
SBOJIIOIHH.

22

[lytn mocTrkeHus
OMOJIOTUYECKOTO
rporpecca

23

JIaGoparopHas

JIaGoparopHas




pabota «BrbIsiBlieHue
apoMop$o30B y
pacTeHui,
WIAOAJANTallul Y
HACCKOMBIX).

pabota

24

OcHOBHBIC
3aKOHOMEPHOCTH
OHOJIOTHYECKOM
SBOJIOLIUU

25

[IpaBuia 3BosrOLIAN

26

KonTtpomibsHo-
00001Iaroui ypoK
o TeMe «YueHue
00 HBOJIIOLIAU
OpraHUYECKOTo
MUpay

TecTtupoBanue

I'naBa 3 PasButue
KU3HU HA 3eMUie.

10

27

Uctopus
IIPEACTaBICHUN O
BO3HUKHOBEHHH
x*M3u1

28

CoBpeMeHHbIE
NpPEJCTaBICHUS O

BO3HUKHOBECHHNU
pagkiziyl

29

OBOJTIOLIUS
MPOOMOHTOB.

30

HauvanpHbie »tansl
OMOJIOTMYECKOM
ABOJIIOLIUH.

31

["'eoxpoHonoruueck
ast uICTopus 3eMJIH.

32

Pa3Butne xu3Hu B
apXeruCcKon 151
IIPOTEPO3OUCKOU
apax

33

Pa3zButne xu3Hu B
NAJIE030MCKOU 3pe

34

Pa3Butue XusHu B
ME3030MCKOU IpE.

35

Pa3Butne XusHu B
KalHO30MCKOU 3pe.




36

KontponbHo-
00001IaI0MKi YPOK
no teme «Pa3Butue
JKU3HHU Ha 3eMiIey.

TectupoBanue

['maBa 4.
ITpoucxoxnenue
YeJ0BeKa

14

37

PazButne B3risiioB
Ha ITPOUCXOKJICHHE
yeJI0BEKa.

38

ITonoxenue
YeJ0BEKA B CUCTEME
OpPraHUYECKOTO
MHpa.

39

DBOIIONHUSA
PUMAaTOB

40

DBOIIONHUSA
PUMAaTOB

41

JIBM>KyIIIME CHITBI
aHTPOIIOr€HE3A.

42

Craguu  >BOJIOLIUA
YeJIOBEKA:
JPEBHEUNINE JIOAN

43

Craguu  pa3BUTHA
YeIIOBeKa: JIPCBHHE
JTFOJTH.

44

Cragun pa3BUTHS
YelloBeKa: JIPEBHHE
JIFOIU.

45

[TepBbie
COBPEMEHHBIE
JIFOIH.

46

Ponb Tpyna B
IIPOUCXOKICHNUN
YeJloBeKa

47

CoBpeMeHHbIN 3Tal
SBOJIIOLIAN
YeJIoBeKa

48

CoBpeMeHHbIN 3Tal
HBOJIIOLIUU
YeJIoBeKa

49

YPpOoK KOHCyJIbTalus
10 TEME




50

KonTtpomiabsHo-
00001Ia0IIHNN YPOK
no TeMe
«IIpoucxoxaeHue
YyeJIOBEKa»

TectupoBanue

PA3JIEJI 2.
B3AMMOOTHOIIEH
s OPTAHU3MA 1
CPE/IbI

I'maBa 5. buocdepa, ee
CTPYKTypa U QYHKITHH

51

Crpykrypa
ouocdeprr. KocHoe
BEIIECTBO

onochepsr.

52

JKuBoe BemecTBo
ounocdepsl.

53

Kpyrosopot
BELIECTB B IIPUPOJIE.

54

Kpr
BEIIECTB B IIPUPO/IC.

55

KonTtpoabsHo-
00001Ia0IMNN YPOK
1o TEMe
«buocoepa, ee
CTPYKTypa u
GyHKITUN

TectupoBanue

I'naBa 6.

JKuszHb B coolO1IecTBax.

OCHOBBI KOJIOTHH.

26

56

Hcropus
hopMupoBaHUS
COOOIIECTB  JKUBBIX
O]3FfIHA3MOB.

Coo01eHus
HIUXCSA

57

buoreorpadus.
OcHOBHBIC  OMOMBI
CYIIIN.
Heapkrnueckas
00J1aCTh.
[TaneapkTryeckas
0071aCTh.

58

Bocrounas
00/1aCTh.
Heorponunueckas
0071acTh

59

Ddwuonckas
001acTh.
ABcrpanuiickas
0071aCTb.

60

BzanmooTHOmeHust




OpraHu3ma u
Cpenbl.
EctecTBennbie
c000II1eCTBa JKUBBIX
OpPraHU3MOB.
buoreorneno3s1

61

JlaGoparopuas
paboTa «
N3yuenue u
ONMCaHue
DKOCUCTEM CBOEHU
MECTHOCTH

62

AOGuoTHYECKHE
(dakTopel  Cpepl.
Temmneparypa.

Cser.

63

AOnotHueckue
(baxTopbI Cpeibl.
BnaxxHocTts,
HOHU3UPYIOIIEe
U3JTy4YCHHE.

64

MHTEeHCUBHOCTD
nencTBUs (akTopoB
Cpebl.

65

B3aumonaenctBue
(bakTOpoB Cpebl.

66

OrpanunuuBaronmn
dhaxTop.

67

OrpanunuuBaronmn
(dakTop B nepuoa
Pa3MHOXKEHUS
O]2F£HU3MOB.

68

buotnueckue
(akTOpbI CpeBbl.
BugoBoe
pazHooOpaszue
OHMOILIEHO30B

69

[IpakTnueckas
pabota
«CocraBneHue
MMUIIEBLIX LICE

[IpakTrueckas
pabota




70

JlabGoparopHast
pabota
«BBbIsIBIIEHHE YEPT
PUCIIOCOOJIEHHOCT
U OPraHU3MOB K
BO3/CHCTBUIO
IKOJIOTHYECKUX
(hakTOpOBY.

JlabopaTtopHas
pabora

71

Cwmena OMOIIEHO30B.

72

[TpyurHbl CMEHBI
OMOIICHO30B.

73

BzaumooTHOIICHN
MEXKTY
OpraHu3MamH.
[To3uTuBHBIE
OTHOIIICHUS -
CHMOMO3,

M T dJIU3M

74

BzaumMooTHoOIIeHNS
MEXITY
OpraHu3MamH.
Koonepanus.

75

BzanmMmooTHOIIeHNS
MEXKTY
OpraHu3MaMmHu..
KomMmencammusm.

76

AHTHOMOTUYECKHE
OTHOILIEHUS.
Konkypenuus

77

AHTHOMOTUYECKHE
OTHOILIEHUS.
XHITHUYECTBO.

78

AHTHOMOTHYECKHE
OTHOIIICHHUS.
[Tapazutnzm.

79

[Tapa3utnueckue

OTHOLICHHUS y

pacTeHU.

80

Heurpanmmzm

81

KoHTposbHO-
00001IaronHii ypok
o TeMe

TectupoBanue




«B3aumooTHOIIIEHN
i MEXKTY
OpraHu3Mamu.
OCHOBBI YKOJIOTHI»

['naBa 7. buocdepa u

gyenoBek. Hoocdepa.

12

82

BzaumoneiictBue
YyeJI0BEKa Ha
IPUPOY B
rpoiiecce
CTaHOBJICHUS
oO111ecTBa.

83

Ypok-koHbepeH s
«BzaumoneiicTBue
YyeJIOBEKa Ha
MIPUPOTY B
npoiiecce
CTaHOBJICHHUS
oO1ecTBay

84

IIpuponusie
pecypcel M HX
HCIIOJIb30BaHUE.
Hcuepniacmbie

PECYPCBHI.

85

IIpuponusie
pecypcsl U HUX
HCIIOJIE30BaHHUE.
HeBo300HOBHMBIC
MIPUPOJTHEIC
pecypcehl.

86

IlocnencTBus

X031 CTBEHHOMN
JIESITCIbHOCTH
yeJioBeKa TS
OKpY>Karolen
cpenpl.

3arps3HeHUE
BO3/yXa.

CooOr1enus
HLIAXCS

87

3arpsi3HEHUE
NPECHBIX BOJ M
MupoBoro okeana.

CooOr1enus
yUaIXCcs

88

AHTpPOIIOT€HHBbIE
U3MEHEHHS MOYBBI.

CooO1enus
yUaIIMXCs




89

Bnusiane uyenoseka
Ha PacTUTEIbHBIN U
JKUBOTHBIN MUD.

CooO1eHus
tIIXCS

90

PagnoakTuBHOE
3arpsi3HEHUE
onochepsr.

Coo01enus
HIAXCS

91

OxpaHa npupojisl u
NEPCIIEKTUBBI
paIMOHaIBLHOTO
MPUPOIOIOJIL30BAH

Coo01eHus
tIIXCS

92

OxpaHa npupoasl U
NEPCIIEKTUBBI
palrOHATBHOTO
IPUPOJIOTIONIE30BAH
usl.

Coo01enus
SIIUXGS

93

KoHntpoisbHO-
00001Iarmmii ypox
o teme «buocdepa
u YeJIOBEK.
Hoocdepa»

TecTtupoBanue

I'naBa 8.
buonuka.

4

buonuka

95

Hcnonn3oBanue
YeJII0OBEKOM
MIPUHLIMIIOB
OpraHu3aluu
pacTeHui A
YKUBOTHBIX.

Coo0r1enus
X CS

96

@OopMBI KMBOTO B
nmpupore U MX
IIPOMBIIIICHHBIE
aHaJIoru

97

Poxe Owosornu B
OyayiieM

Coo01eHus
HLUXCS

98

Poap Owomornu B
OyayiieM

Coo01enus
tIIXCS

O0001IeHre 3HAHUNA

99-
102

O0001enne 3HAHUI
0 TIPEIMETY

TecTtupoBanue




YUYEBHO-METOJAWYECKOE OBECIEYEHUE OBPA3OBATEJLHOIO
[TIPOLIECCA

OBSA3ATEJIBHBIE YUEGBHBIE MATEPHAJIBI JIJISA YYEHUIIA

1) 3axapoB B. b., MamontoB C.I'., Conun H.W., 3axapoa E.T. «buonorus.

OO6mas Ouonorusa. YrmyOneHuslii ypoBeHb. 10 kmacc» Mocksa, «poday,
2021 r.

2) 3axapoB B. b., MamontoB C.I'., Conun H.W., 3axapoBa E.T. «buonorus.
OOmass Ouomorusi.  YrnyOneHHold  ypoBeHb. 11 kmacc» Mockaa,
«IIpocBemenue», 2021 r.

METOAUYECRHUE MATEPUAJIbI J1JIAA YUUTEJIA

1) Metonuueckoe nocobue «Peanuzanusi 06pa3zoBaTEIbHBIX POTPAMM
€CTECTBEHHOHAYYHOU U TEXHOJOTUYECKOW HAIPaBIEHHOCTEN 0 OUOJIOTHH C
ucrnonb3oBanueM obopynoBanus nnearpa « [OUKA POCTA» (Mocksa, 2021
rof);

2) 3axapoB B. b. Meroauueckoe nocodue k yuebnuky B. b. 3axapona, C. T.
MawmontoBa, H. 1. Conuna, E. T. 3axapoBoii «buonorus. O6mias 6uosorus.
10 xnmacc Yrnyonénusiit ypoenb.» / B. b. 3axapoB. — M. : [lpoda, 2019. —
183 c.



3) 3axapoB B. b. Meroauueckoe mocodbue k yueoHuky B. b. 3axaposa, C. I'.
MamontoBa, H. U. Conuna, E. T. 3axapoBoii «buonorus. O61ias 6uoorus.
Yrny6néunsiii ypoBenb. 11 kmace» / B. b. 3axapos, M. B. JlemuueB. — M.
Hpoda, 2019. — 176 c.

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPChbI CETH
HUHTEPHET

httis://yadi.sk/d/Rqcz0FRzm4mclJ

7web resurs/Estestv nauki 2.htm. Ilon0opka nuHTepHET-MaTEPHUAIIOB J1JIS
yauTeneld OMOJIOTUH 10 Pa3HBIM OMOJIOTHIECKUM JUCITUTUTHHAM.
httr://school-col lection.edu.ru Enqunas xommekiust mudpoBbix 00pa3oBaTeIbHBIX

pECypcoB.

MATEPUAJIBHO-TEXHUYECROE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHMUE

Habop niakaroB, mojenu, repdapuu, PUKCUpPOBaHHbBIE HATYpaIbHbIE MOJEIIN
(4ydeno, BIa)KHbIE TPENapaThl, SHTOMOJIOTMUYECKUE KOJUIEKIIUU U JIp.).

OBOPYJIOBAHMUE JJIS1 ITPOBEAEHUSA TABOPATOPHBIX,
MMPAKTUYECBUX PABOT, JEMOHCTPAIIUI

buonoruueckast Mukponabopatopus - 10 koMIuIeKTOB, HaOOp AJIs
npenapupoBaHus - 10 KOMIUIEKTOB, HA00p MUKpoMpenapaToB - 10 KOMIIJIEKTOB,
y4eOHBIA MUKPOCKOT - 12 IITYK, 3JIEKTPOHHBIA MUKPOCKOII - | mTyKa, IudpoBoi
MHUKPOCKOII - 3 MITYKH, HU(PpoBasg 1adopaTopus 10 OMOJIOTUH - 3 KOMIUIEKTA;
MHTEPaKTUBHAS JI0CKA, MyJIbTUMEAUNHBIA TPOEKTOP, HOYTOYK - 11 mTyK.



