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IHosicHuTe IbHASA 3aNIUCKA

Pabouas mporpamma ydeOGHOro mnpeamera «buonorus» (yriayOJeHHbBIN
ypoBeHb) uisi 10-11 kiraccoB co3jaHa B COOTBETCTBUU TPEOOBAHUSIMHU:

- GenepanbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA CPEIHEro
obmrero oopazoBanus (IIpuka3z MunucrepcTBa 06pa3zoBanus u Hayku Poccuiickoi
deneparun (Munob6puayku Poccun) ot 17 mas 2012 r. N 413 r. Mocksa" OO0
yTBEPKJIEHUH (eepaIbHOIO TOCYJIapPCTBEHHOIO 00pa30oBaTENbHOTO CTaHAapTa
cpennero (IOJIHOTO) 00IIeTo 00pa3oBaHuA") ¢ N3BMEHEHHUSIMU U JOTOTHEHUSIMA OT
29 nexabps 2014 1., 31 nexkabps 2015 r., 29 urons 2017 r. Ha OCHOBE:

- TIPUMEPHOM MPOrpaMMBbI CPEHETo 001Iero 00pa3oBaHus MO OMOJIOTUH IS
10-11 kmaccos;

- mporpaMMbl K  KOMIUIEKTY  YY€OHHKOB,  CO3JIaHHBIX  TIOJ
pykoBonctBoM Conuna H. W.

(1. Aradonona, U. b. buonorus. bazosiit ypoBens. 10—11 kinaccel. Pabouune
nporpammsbl K JinHUE Y MK Conuna H. U. : yueGHOo-MeToauueckoe nocooue / U. b.
AradonoBa, B. UI. CuBormnazos. — M. : [Ilpoda, 2017. —35 c.

2. 3axapoB, B. b.buonorus. YrmyoOnenHsii ypoBeHb. 10—11 kmacchr :
pabouas mporpamma : ydyeOHO-MeToauueckoe mocodue / B. b. 3axapos, A. IO.
[MuOynesckuit. — M. : [Ipoda, 2017. — 29¢);

- yueObHoro 1miaaHa MBOY «COII No5y

Jlia peanuzanuu paboueit mporpammel ucnosbzyercs Y MK:

10 kiacc.

1. 3axapoB B. b. buonorus: O6mas Ouonorusi. YriyOJeHHBIH YPOBEHb.
10 knacc: yueOnuk /3axapoB B. b., MamontoB C.I'., Connn H.U., 3axaposa E.T.
— 6-e u3n., crepeotun. — M.: Jlpoda, 2018. — 349c.

11 kmacc.

1. 3axapoB B. b. buonorus: O6miast 6uosnorusi. YTiIyOJeHHBINH YpOBEHb.
11 xnacc: yueObnuk /3axapoB B. b., MamontoB C.I'., Conun H.U., 3axapona E.T.
— 5-e u3n., crepeorun. — M.: Jlpoda, 2019. — 256¢.

3.3axapoB B. b. MeToauueckoe nmocodbue k yueobnuky B. b. 3axaposa, C. T.
MawmontoBa, H. 1. Conuna, E. T. 3axapoBoit «buonorus. O6mas 6uonorus. 10
Kkiacc Yrayonéuusiid ypoBeHb.» / B. b. 3axapos. — M. : [Ipoda, 2019. — 183 c.

4. 3axapoB B. b. Meronuueckoe nmocobue k yueonuky B. b. 3axapona, C. T.
MamontoBa, H. M. Conuna, E. T. 3axaposoii «buonorus. OOmas Ouoiorusi.
YrnyOnéuusiii ypoBenb. 11 kmace» / B. B. 3axapos, M. B. Jlemnue. — M. :
Hpoda, 2019. — 176 c.

CornacHo  ®enepaqbHOMY TOCYIapCTBEHHOMY  00pa30BaTeIbHOMY
CTaHAApTy cpeaHero oomero oopazoBanus, yueoHomy miany MBOY «COIII No5y
yuebHbii mpenmer «buonorms» B 10-11 kmaccax Ha yriyOJIGHHOM YpOBHE
n3ydaerca no 3 yaca B Henenmo B 10 knacce, 102 yaca B rog u B 11 kmacce - 102
yaca B roja. OOlee KOJMYECTBO YacoB, OTBEACHHBIX Ha M3yY€HUE NpeIMeTa
cocrasisier 204 yaca.



I. INMTAHUPYEMBIE PE3YJIBTATDHI U3YUEHUSA YUYEBHOI' O
MNPEAMETA «BUOJIOT U
OcBoenue yueOHOro mnpenMera «buoyorus» Ha ypOBHE CPEAHEro OOIIEro
o0pa3oBaHMsl JOJDKHO OOecleurnBaTh JOCTHXKEHHE CIEAYIOUUX JMYHOCTHBIX,
METaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbBTATDBI

ITarpuoTHYeckoe BOCIUTAHHE:

* OTHOIIEHHUE K OMOJIOTMH KaK K BaXKHOW COCTaBIISIOLIEH KyJIbTYphl, TOPAOCTH 32
BKJIAJ] POCCUMCKHIX U COBETCKHUX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHUECKON
HAyKH.

I'paxxnanckoe BocniMTanue:
* TOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOMW JE€SATEIBHOCTH ITPY BBINOJIHEHUH
MCCJICIOBAHUM M TPOEKTOB, CTPEMIICHUE K B3aUMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

* TOTOBHOCTH OLICHUBATh MOBEJICHUE U MOCTYIKHU C MO3UIMU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYpHI;

* TIOHMMaHHWE 3HAYUMOCTH HPABCTBEHHOT'O aCMeKTa ACSATEIbHOCTH YEJIOBEKa B
MEJUIMHE U OMOJIOTHUH.

ICTETUYECKOE BOCIIUTAHHUE:
* TIOHMMaHHUE POJIH OUOJIOTHH B (HOPMHUPOBAHUU ICTETUICCKOMN KYJIBTYPhI
JIMYHOCTH.

LleHHOCTH HAYYHOTO MO3HAHMS:

* OpHMEHTALMs HA COBPEMEHHYIO CUCTEMY HAayYHBIX IIPEICTABICHUI 00 OCHOBHBIX
OMOJIOrMUYECKHUX 3aKOHOMEPHOCTSAX, B3aUMOCBSI3X YEJIOBEKA C IPUPOJAHOM U
COLIMAJIBHOM Cpenoi;

* [IOHUMAaHHUE POJIM OMOJIOrMYECKON HAyKH B (POPMHPOBAHUHM HAYYHOTO
MUPOBO33PEHUS;

* pa3BUTHE HAYYHOM JII0OO03HATEIIBHOCTH, MHTEPECA K OMOJIOrM4eCKON HayKe,
HaBBIKOB MCCIIE0BATEIBCKON €A TEIBHOCTH.

®opMupoBaHue KyJIbTYPbl 310POBbSI:

* OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J0POBBIO U YCTAHOBKA HA 3/10POBBIN
o0pa3 )X13HH (310pOBOE MUTAHUE, COOJIIO/IEHNE TUTUEHUYECKUX MPABUI K HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pETyNsApHas puznyecKas
aKTUBHOCTb);

* OCO3HAHHE MOCJEICTBUN U HETIPUSATHE BPEIHBIX MPUBbIUEK (YIIOTpeOIeHne
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUE) U UHBIX (OopM Bpena sl (PU3NYECKOTO U
IICUXUYECKOTO 37J0POBbS;

* coOuozieHue paBuil 0€3011aCHOCTH, B TOM YHCJIE HABBIKM 0€3011aCHOTO
IOBEJICHUS B IIPUPOJIHON CpEIE;

* cOopMUPOBAHHOCTb HaBbIKA pedIIeKCUH, YIIpaBIEHHE COOCTBEHHBIM



OMOIIMOHAJIbHBIM COCTOSHHCM.

TpynoBoe BocnuTanue:

* aKTHMBHOE y4acTHE B PEUICHUU MPAKTUUYECKUX 3a7a4 (B paMKaX CEMbHU, IIKOJIbI,
ropojia, Kpasi) OMOJOTHYECKON U IKOJIOTMUYECKON HAMPaBIEHHOCTH, MHTEPEC K
MPaKTUYECKOMY M3YyUECHHIO Tpo(deccHil, CBI3aHHbBIX C OMOJIOTHEM.

JK0JIOruYecKoe BOCIIUTaHUE:

* OpHCHTAIWS HA IPUMCEHEHUE OMOJIOTHYSCKUX 3HAHUH MPU PEIICHUH 33124 B
00J1aCTH OKPYXKAIOIEH CPEIbL;

* 0CO3HAHHE KOJOTHYCCKHUX MPOOJIEM U IMyTeH MX PEIICHUS;

* TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JIEATEITHHOCTH 3KOJOTUICCKON
HaIPaBJICHHOCTH.

Ananranusi 00y4aoumerocsi K M3MEeHAIOIUMCH yCJIOBUAM COIMAILHOM U
NMPUPOIHON Cpeabl:

* aJICKBaTHAs OIICHKA M3MEHSIONIUXCS YCIOBUI;

* TPUHATHE PEIICHUS (MHAUBUIYaTIbHOE, B TPYIINE) B U3MECHSIOIMMNXCS YCIOBUSIX
Ha OCHOBAaHMHM aHaIM3a OMoJornuecko nHhopMaluu;

* I[UIAHUPOBAHUE JICMCTBUM B HOBOW CUTYAI[MA HA OCHOBAHUU 3HAHUM
OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

IlepBbiii rog o0y4yenus. «buosorus». 10 kiacc.

IIpeaMeTHbIE Pe3YJIbLTATHI:

Buinycknux nayuumcs:

- packphIBaTh Ha MpHUMeEpax poJib OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOMN
HAYYHOUH KapTUHBI MUPA U B IPAKTUYECKON ACATEIBHOCTH JIO/ICH;

- NMOHMMAaTh M ONMHCHIBATH B3aUMOCBSI3b MEXKIY €CTECTBEHHBIMH HAayKaMH:
Ouonorueit, ¢GU3MKON, XWMHUEH; yCTaHaBIMBATh B3aUMOCBS3b MPUPOIHBIX
SIBJICHUU

- IOHUMAaTh CMBICI, pa3lIuyaThb U ONKCHIBATh CUCTEMHYIO CBSI3b MEXIY
OCHOBOITOJIATAIOIIUMH  OMOJOTMYECKUMH TOHATUSMHU: «KIIETKA», «OPTaHU3M»,
«BUY, «IKOCHCTEMAY, «OHOChepay;

- HUCIIOJIb30BaThb OCHOBHBIE METOJbl HAYYHOTO TIO3HAHHUS B Yy4EOHBIX
OMOJIOTHUECKUX HCCIEIOBAHUSAX, TMPOBOJIUTH OSKCIEPUMEHTHl MO H3YYEHHUIO
OMOJIOTHUECKUX OOBEKTOB U SBJICHUH, OOBICHATH PE3yJbTaThl IKCIIEPUMEHTOB,
aHAIIM3UPOBATh UX, POPMYIUPOBATH BHIBOJIBL;

- (opMynHUpOBaTh THIOTE3bl Ha OCHOBAaHUM MPEIJIOKEHHOW OMOIOrMYecKOi
uHbOpMaIMK U NpeAIaraTb BApUaHThl IPOBEPKHU TUIIOTES;

- CpaBHUBaThb OHOJIOTHYECKHE OOBEKTHI MEXIy COOO0H M0 3aJaHHBIM
KPUTEPHSIM, JAeTaTh BHIBOJBI U YMO3AKIIOUEHHSI HA OCHOBE CPaBHEHUS;

- 00OCHOBBIBATh €IUHCTBO >KMBOW M HEXHMBOW TNPHUPOJBI, POACTBO KHUBBIX
OpPraHU3MOB, B3aWMOCBSI3M OPraHU3MOB M OKpYXKaIOLIEH Cpelsl Ha OCHOBE
OMOJIOTUYECKUX TEOpHil;




- PUBOJIUTH TPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUIECKUX COSTUHECHUM
KJIETKH (OEIKOB, )KMUPOB, YIIIE€BOIOB, HYKJIEHHOBBIX KHCIIOT);

- pacro3HaBaTh KJIETKU (IPOKApHUOT U IYKApHUOT, PACTEHUM U KUBOTHBIX) IO
OMMCAHUIO, Ha CXEMATUYECKUX U300pAKEHUSIX; YCTAaHABIMBATH CBSI3b CTPOCHUS U
(GyHKIHI KOMIIOHEHTOB KJIETKH, 0O0OCHOBBIBATh MHOI000pa3ue KIETOK;

- pacro3HaBaTh MOMYJISIUIO0 U OMOJIOTMYECKHUI BU IO OCHOBHBIM MPU3HAKAM;

- OonuchiBaTh (EHOTUI MHOTOKJIETOYHBIX PACTEHUH M IKUBOTHBIX IO
MOP(OJIOTUIECKOMY KPUTEPHIO;

- 00BACHATH MHOTOOOpa3ne OPraHNu3MOB, IPUMEHSIST HBOTIOIMOHHYIO TEOPHIO;

- KIaccu(UIUpPoOBaTh OUOIOTHYECKHE OOBEKTHI HA OCHOBAaHWUU OIHOTO WIIH
HECKOJbKHUX CYIICCTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIOCOOBI JBIXaHUS W
Pa3MHOXEHUS, 0COOCHHOCTH Pa3BUTHS);

- OOBSCHSATH MMPUYMHBI HACIICACTBEHHBIX 3a00JICBaHUI;

- BBISBJISITh MU3MEHYMBOCTH y OpPraHU3MOB; OOBSACHSTH NPOSBICHHUE BUIOB
WU3MEHUYMBOCTHU, UCIIOJIb3Ys 3aKOHOMEPHOCTHU U3MEHYUBOCTH;

- CpaBHMBATh HACJIE/ICTBEHHYIO U HEHACIIEJICTBEHHYIO H3MEHYHBOCTb;

- BBIABIATH  Mopdosioruuyeckue, (U3MOJOTUYECKHE, TMOBEICHUYECKHE
ajlanTaly OPraHUu3MOB K cpejie OOUTaHUs U ACHCTBUIO SKOJOTHYECKUX (haKTOPOB;

- COCTaBJISITh CXEMbl IMEpPEHOCa BEIIECTB M PHEPrUU B 3KocHUCTeMe (IernH
MATAHUSA);

- IPUBOAUTD J0KA3aTEIbCTBA HEOOXOIMMOCTH COXpaHEHUsI OMOpa3HO00pa3us
JUISl yCTOMYHMBOTO Pa3BUTHUS U OXPAHBI OKPYXKAIOLIEU CPENbL;

- OIIEHWBATh JOCTOBEPHOCTH OMOJOTHYECKON MHGOPMAIHH, MOTYYSHHOW U3
Pa3HBIX UCTOYHHUKOB, BBIJICTSATH HEOOXOIUMYIO HH(DOPMAITUIO TSI UCTIOIh30BAHUS
ee B yueOHOU EeATeTLHOCTH M PEIICHUH MPAKTUICCKUX 3a71aY;

- TPEACTABISITH OMOJIOTHYECKYI0 WH(OpMaIMio B BHUAEC TEKCTa, TaOIHUIIHI,
rpaduka, AuarpaMMsl U JIeJaTh BBIBO/IbI HA OCHOBAHUHU MPEACTaBICHHBIX JaHHBIX;

- OLICHUBATh POJIb JIOCTH)KEHUI TE€HETHKH, CEJEKIMH, OUOTEXHOJOTMU B
PAKTUYECKOM JESITEIIbHOCTH YeJIOBeKa U B COOCTBEHHOM KU3HU;

- OOBSCHATb HETraTUBHOE BIIMAHHE BEHIECTB (QJIKOroJis, HHUKOTHHA,
HApPKOTHUYECKUX BEIIECTB) HA 3apObIIIEBOE PA3BUTHUE YEIOBEKA,;

- OOBSCHSTD MOCJIE/ICTBUS BIUSIHUS MyTareHOB;

- 0OBACHATH BO3MOKHBIE PUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHU.

Buinycknux nonyyum 603mMoxicHOCb HAYYUMBCAL:

- JaBaTb Hay4yHOE€ OOBICHEHHE OHOJOrHUYecKuM (pakTam, IMpoleccam,
SIBJICHUSIM, 3aKOHOMEPHOCTSIM, HCIIOJB3Ysl OMOJIOTHMYECKHE TEOPUH (KJICTOUYHYIO,
3BOJIIOLIMOHHYI0),  yuyeHHe o  Oumocdepe, 3aKOHbI  HACJIEICTBEHHOCTH,
3aKOHOMEPHOCTH H3MEHYUBOCTH;

- XapakTepu30BaTh COBPEMEHHBIC HAIpaBICHUS B PA3BUTHUH OWOJIOTHUU;
OMUCHIBATh UX BO3MOYKHOE MCIOJIb30BAHUE B MPAKTUUYECKON JIEATETbHOCTH;

- CpaBHUBATh CIIOCOOBI JIeJICHUS KICTKU (MUTO3 U MEH03);

-pemiath 3agayd  Ha mnocTtpoeHue (Gparmenta Bropod 1enu JIHK mo
PEI0KECHHOMY
dbparmenty nepsoit, u-PHK (M-PHK) no yuactky JIHK;



- pemaTh 3aJa4d Ha ONPE/CIICHUE KOJMYSCTBA XPOMOCOM B COMAaTHYCCKUX U
IOJIOBBIX KJIETKAaX, a TaKKe B KIETKax Iepel] HadajoM JejcHUs (Meho3a WiIH
MHUTO3a) U 110 €r0 OKOHYAHUH (11 MHOT'OKJICTOYHBIX OPTaHHU3MOB);

- pemaTh TEHETHYECKUE 3aJaud Ha MOHOTMOPHIHOE CKpEeINHBaHUE,
COCTaBIIATh  CXEMbl MOHOTHOPHMIHOTO  CKpCIIMBAHMS, IMPUMEHSS  3aKOHBI
HACJICJICTBEHHOCTH U MCIIOJIb3ysI OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- YCTaHABJIMBATh THUII HACJICJOBAHMS M XapaKTep NPOSBICHHUS MPU3HAKA I10
3aJJaHHOU CXEME POJIOCIIOBHOM, IPUMEHSISI 3aKOHBI HACIICACTBEHHOCTH;

- OIICHUBATh PE3YJIBTAThl B3aUMOJICHCTBHUS YEIIOBEKA M OKPYIKAIOMICH Cpepl,
IIPOTHO3HPOBATh BO3MOXKHBIC ITOCJICJCTBUS  JICATEIBHOCTH 4YeJIOBEKAa IS
CYIIECTBOBAHMS OTJCIBHBIX OHOJIOTHYECKUX OOBEKTOB W IICNIBIX IPHPOJIHBIX
COOOIIECTB.

Bropoii roa o0yuenusi. «buosorus». 11 kiacc.

Buinycknuk nayuumcs:

- OIICHUBATbH POJIb OMOJOTMYECKUX OTKPBITUIA U COBPEMEHHBIX MCCIIEIOBAHUIM
B Pa3BUTHUH HAYKHU U B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

- OLEHUBATh pOJIb OWONOTMM B (OPMHPOBAHUU COBPEMEHHON Hay4yHOMU
KapTUHBI MUPA, TPOTHO3UPOBATH NEPCIIEKTUBBI pa3BUTHS OMOJIOTHH;

- YCTaHaBIMBAaTb M  XapaKTEpPHU30BaThb  CBSA3b  OCHOBOIIOJIATAKOIINX
OMONOTHYECKUX TOHATUN (KJIeTKAa, OpraHu3M, BHUJ, JKOCHCTema, Omocdepa) c
OCHOBOIIOJIATAIOIIUMU MOHATUSIMU JIPYTUX €CTECTBEHHBIX HAYK;

- 00OCHOBBIBaTh CHUCTEMY B3TJISJIOB Ha JKUBYIO TPHUPOAY M MECTO B HEH
YEJIOBEKA, IPUMEHSST OMOJIOTUYECKUE TEOPUH, YICHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
MOHUMATh T'PAHUIIBI KX TPUMEHUMOCTH;

- TPOBOJUTH YYEOHO-MCCIIENIOBATEIBCKYIO JIEATEIBHOCTh 10 OWOJIOTHH:
BBIJIBUTATh THUIIOTE3bI, IIAHUPOBATh pPabOTy, OTOMpaTh W MpeoOpa3oOBHIBATH
HEOOXOAUMYI0 HMH(POPMALIMIO, MPOBOAUTH SKCIEPUMEHTHI, HHTEPIPETHUPOBATH
pe3yJIbTaThl, AENaTh BEIBOJABI HA OCHOBE MOJIYYEHHBIX PE3YyJIbTATOB;

- BBISIBIISITh U OOOCHOBBIBaTh CYIIECTBEHHBIE OCOOCHHOCTHU Pa3HBIX YPOBHEM
OpraHU3alNN KU3HU;

- yCTaHaBJIMBATh CBS3b CTPOCHUS U (YHKUUA OCHOBHBIX OHMOJIOTMYECKUX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaxX KIETOYHOTO METab0IN3Ma;

- pemaTh 3a/1a4M Ha ONPEAEIIEHUE NOCIEN0BATENbHOCTH HYyKIeoTn10B JIHK 1
u-PHK (M-PHK), antukomonoB t-PHK, mocnegoBaTeabHOCTH aMHHOKHCIOT B
MOJICKyJiIe OejKa, TPUMEHSS 3HAaHWA O PEaKIusIX MaTPUYHOTO CHHTE3a,
TEHETUYECKOM KOJIe, TPUHIUIIE KOMIIJIEMEHTAPHOCTH;

- JienaTh BBIBOJBI 00 W3MEHEHUSAX, KOTOPBIC MPOM3OMIYT B MpoIeccax
MaTpUYHOTIO CHUHTE3a, B CIy4yae M3MEHEHHUS IOCIEA0BATEIbHOCTU HYKIJIEOTHU]IOB
JTHK;

- cpaBHMBaTh (pa3bl JAeNieHUs KIETKH; peliaTh 3aJayd Ha OIpEeJeeHHE U
CpaBHEHHUE KOJIMYECTBA reHeTudyeckoro marepuana (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPIaHU3MOB B Pa3HbIX (Pa3zax KJIECTOYHOTO IUKJIIA;



- BBISIBIISITH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS KJIIETOK OPTraHU3MOB Pa3HBIX
[ApCTB JKMBOM MNPHUPOJBI, yCTAaHABIMBATH B3aUMOCBS3b CTPOCHHUS M (DYHKIIHIA
4acTeil 1 OPraHOMI0B KIIETKU;

- 000CHOBBIBATh B3aUMOCBSI3b MNIACTUYECKOTO U SHEPTeTHUECKOT0 0OMEHOB;

-CpaBHHMBATh MPOLECCHl IJIACTUYECKOTO U OHEPreTHYECKOro OOMEHOB,
IPOMCXOISIINX B KIIETKAX KHUBBIX OPIraHU3MOB;

- OTPEACIATh KOJTMYECTBO XPOMOCOM B KIIETKaX PACTEHU OCHOBHBIX OT/AEJIOB
Ha pa3HBIX dTaax >KU3HEHHOTO IUKJIA;

- pemarh TeHEeTHYECKUE 3a/1a4i Ha JUTUOPUIHOE CKPEIMBAHKE, CIICTUICHHOE
(B TOM YHCIIE C TIOJIOM) HaCJIeIOBaHUE, AaHATH3UPYIOIIEe CKPECIUBAHKE, TPHUMEHSIS
3aKOHBI HACIIEICTBEHHOCTH W 3aKOHOMEPHOCTH CIETUICHHOTO HACJICIOBAHHUS,

- packpbIBaTh MPUYUHBI HACIEJACTBEHHBIX 3a00JIEBaHUI, apryMEHTHPOBATH
HEOO0XOIMMOCTh Mep IPEAYIPEkKACHUS TAKKX 3a00ICBaHUN;

- CPaBHUBATH Pa3HbIe CIIOCOOBI Pa3MHOKEHHS OPTaHU3MOB;

- XapaKTepHu30BaTh OCHOBHBIE TAIbl OHTOT'€HE3a OPTaHNU3MOB;

-BBISIBJISITH IPUYMHBI M CYHIECTBEHHBbIE NPU3HAKA MOIU(PHUKAIMOHHON H
MYTAI[MOHHOW U3MEHYHUBOCTH;

- 00OCHOBBIBAaTh POJIb M3MEHUYMBOCTU B E€CTECTBEHHOM M HCKYCCTBEHHOM
oToope;

- 000CHOBBIBaTh 3HAYEHHE PAa3HBIX METOJIOB CEJEKIMH B CO3JaHMHU COPTOB
pacTeHuii, MOPO/] )KUBOTHBIX M MITAMMOB MHKPOOPTaHU3MOB;

- 000CHOBBIBATh IPUYHHBI U3MEHIEMOCTH ¥ MHOTOOOpa3Hs BUIIOB, IIPUMCHSISI
CHUHTETHUYECKYIO TEOPHUIO IBOIIOINUH;

-XapaKTepPH30BaTh TMOMYJSIHI0O KaK CIUHHUIYY OBOJIOLUWHU, BUA Kak
CHCTEMaTHYECKYFO
KaTETOPHUIO U KaK Pe3yJIbTaT dBOJIIOLNY;

- YCTAHABJIMBATH CBS3b CTPYKTYPHI H CBOMCTB SKOCUCTEMBI;

- COCTaBIISITh CXEMbI IIEpEHOCa BEIIECTB U SHEPIHMH B JKOCUCTEME (CeTH
NUTaHUs), TMPOTHO3UPOBATH MUX HW3MEHEHWs B 3aBUCUMOCTH OT W3MEHEHHSA
(bhaKTOpOB CpeIbI;

- apryMeHTHpOBaTb COOCTBEHHYIO [MO3MIMIO IO  OTHOWICHHIO K
HKOJIOTHYECKUM IpoOIeMaM U MOBEACHUIO B IPUPOAHOI cperie;

- 00OCHOBBIBaTH HEOOXOJUMOCTh YCTOMUMBOTO pPAa3BUTHS KaK YyCIOBUA
coxpaHeHus 6uocdepsi;

-  OlEHWBATh MPAKTUYECKOE M OJTUYECKOE 3HAYCHHE COBPEMEHHBIX
WCCIIC/IOBAHMI B OMOJIOTUHN, METUIIMHE, SKOJIOTHH, ONOTEXHOJIOTUH;

- 000CHOBBIBATH COOCTBEHHYIO OLICHKY;

- BBUBIATH B TEKCT€ OHOJIOTUYECKOTO COACpKAaHUA TpodiaeMy W
apryMEHTHPOBAHHO €€ OOBSICHATS;

- MPEeACTaBIATh OMONOTMYECKYI0 WH(OpMAIMIO B BUAE TEKCTa, TaOJIMIIbI,
cXeMbl, rpaduka, AarpaMMbl U JeJaTh BBIBOJBI HA OCHOBAaHHUHU IPEICTABICHHBIX
JAHHBIX;

- npeoOpa3oBbiBaTh Trpaduk, TabMUIly, JIUarpaMMmy, CXE€My B TEKCT
OMOJIOTUYECKOTO COACPIKAHUS.

BoinyckHUK noayuum 603MOMCHOCHb HAYYUMbCA.!



- OpraHM30BBIBaTh U MPOBOJUTH HHIUBUIYAJbHYIO HCCIEIOBATEIBCKYIO
JesITeIbHOCTH 110 OMOJ0THH (MK pa3padaThiBaTh HHAUBUAYAIBHBIA POEKT);

- BBIJIBUTaTh T'MIIOTE3bl, INITAHUPOBATH PabOTy, OTOMpaTh U MPEoOPa30BHIBATH
HEoO0XouMyl0 HWHGOpPMAIHIO, TPOBOIUTH AKCHEPUMEHTHI, HHTEPHPETHPOBATDH
pe3yJbTaThl, A€JaTh BBIBOABI HA OCHOBE MOIYYEHHBIX PE3yJIbTaTOB, MPEICTABIATH
IPOAYKT CBOMX UCCIICOBaHUIA;

- TPOTHO3UPOBATh MOCIEACTBUS COOCTBEHHBIX HCCIEIOBAHUNA C Y4EeTOM
THUYECKUX HOPM M SKOJIOTHUECKUX TPEOOBAHUI;

- BBIIEIATH  CYUIECTBEHHBbIE  OCOOEHHOCTH  JKM3HEHHBIX  ILIUKIIOB
IpeICTaBUTENEeH Pa3HbIX OTAEIIOB PACTEHUI U TUIIOB KUBOTHBIX;

- 1300paXkaTh IUKJIBI Pa3BUTHS B BUJIE CXEM;

- aHAJTM3UPOBATD U KCIIOJIb30BATh B PEIICHUH YU€OHBIX U UCCIIEOBATEIBCKUX
3a1a4 UH()OPMAIIMIO O COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJIOTUH, MEAMIIMHE U
HKOJIOTHUH;

- apryMEHTUpPOBaTb HEOOXOJMMOCTb CHHTE3a €CTECTBEHHOHAYYHOTO H
COLIMOTYMaHUTAPHOTO 3HAHUS B SM0XY MHPOPMAIIMOHHON LIUBUIH3AINH;

- MOJIEIUPOBATh M3MEHEHUE SKOCHCTEM IO/ BIMSHUEM Pa3IMYHBIX TPYIII
(bakTOpPOB OKpY’KaIOLIEH CpeIbl;

- BBIABJIATH B IPOLECCE HCCIIEAOBATENLCKON MEATENbHOCTH IOCIEACTBUS
AHTPOIIOTEHHOTO BO3/JCWCTBUS HAa DSKOCHUCTEMBI CBOETO pEruoHa, IpeiaraTh
CIOCOOBI CHIKEHUSI aHTPOIIOTEHHOTO BO3JICHCTBUS HA 9KOCUCTEMBI;

- HUCHOJBb30BaTh  MNPHOOPETEHHBIE  KOMIETCHLUMHW B  MPAKTHUYECKOMN
JESITEIbHOCTH U TIOBCEAHEBHON KU3HU, IJIS1 IPUOOPETEHUS OIbITA JEATEIbHOCTH,
IpeaecTBYIOEH MpodeccnoHalbHOM, B OCHOBE KOTOPOM JIKUT OMOJIOTHS Kak
y4eOHBIN MIpeIMET.

JIMYHOCTHBIE Pe3YJIbTAThL.

Bwinycknux nayuumcs:

- TPaKAAHCKON UACHTUYHOCTH, NATPUOTU3MY, YBAXKECHUIO K CBOEMY Hapoay,
4yBCTBY OTBETCTBEHHOCTH Tiepes; OTeuecTBOM;

- HAyYHOMY MHPOBO33PEHHUIO, COOTBETCTBYIOIIEMY COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U O0IIECTBEHHON MPAKTUKH, OCHOBAHHOMY Ha JIHaJIoTe KYJbTYD, a
TaKXke pa3nuyHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAET CBOE MECTO B
HOJUKYJIBTYPHOM MHUPE;

- TPUHATHIO LEHHOCTEH 370pOBOro o00pas3a KHU3HU, MOTPEOHOCTH B
(bu3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHSTHUIO CIIOPTHBHO-030POBUTEIHHON
JeSITEIbHOCTBIO;

- HENpUSTUIO BPEAHBIX MPHUBBIUEK: KYPEHUS, YMNOTPEOJCHUS aIKOTOJI,
HapKOTHKOB.

Buinycknux noayuum 803mMOHNCHOCMb HAYUUMBCA.

- OepexHOMy, OTBETCTBEHHOMY M KOMIIETEHTHOMY OTHOIICHHUIO K
¢u3nUecKOMy U MCHUXOJOTMYECKOMY 3/10pPOBBIO KaK COOCTBEHHOMY, TaK U JAPYTUX
Jro/ied, YMEHHIO OKa3bIBaTh MEPBYIO TIOMOIIIb;

- (hOPMUPOBAHHUIO OCHOB 3KOJOTMYECKOTO MBIIUICHHS, OCO3HAHUIO BIUSHHSA
COLIMAIbHO-3KOHOMHUYECKHUX MPOLIECCOB Ha COCTOSTHUE MTPUPOTHON CPEbl;




- (popMUPOBAaHHIO TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMUIO, B TOM UHCIIE
caM0OOpa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; CO3HATEILHOMY OTHOIICHHIO K
HEIMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIEIIHON MpodecCHuOHAIbHOU U
0OI11IECTBEHHOM AESTEIIbHOCTH;

- JenaTb OCO3HaHHbIM BBIOOp Oynymiedl mnpodeccun W peaau3oBaTh
cOOCTBEHHbIE KU3HEHHbIE IUTaHbL; dbopmupoBaTh OTHOILLIEHUE K
npo(ecCUOHANbHON JIEATENIbHOCTH Kak BO3MOXHOCTH Yy4YacTHUs B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOJIEM.

Ilo3HaBaTeJbHbIE PE3YIbTATHI.

Buinycknux nayyumcs:

* CaMOCTOSTEIBHO BBIIEIATH U (POPMYIHPOBATH MO3HABATEIbHBIC LIEIIH;

* HaXOJUTh U BBIACIATH HEOOXOIUMYIO MH(OPMALINIO; PUMEHSATH METOIbI
UH(GOPMAIMOHHOTO TIOUCKA, B TOM YHUCIIE C TOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB;

* CTPYKTYpUPOBATh 3HAHUS,

* BbIOMpaTh Haubosiee SPPeKTUBHBIE CIOCOOBI pEIICHUS 3a7ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHH;

* ONpEeNeNsiTh OCHOBHYIO W BTOPOCTENEHHYIO HWH(OpMaIuioo; CBOOOIHO
OpUEHTHUPOBATHCA U BOCIPUHUMATH TEKCThl XYJOXKECTBEHHOI'O, HAY4HOIO,
nyOJUIUCTUYECKOTO U OUIIUATIBHO - JEJIOBOTO CTUJICH;

* IOHUMATh U aJIEKBaTHO OLIEHUBATH S3BIK CPEJICTB MACCOBOM MH(MOPMAIINY;

* cTaBUTh U (OPMYIUPOBATH MPOOJIEMBI, CAMOCTOATEIHHO CO3aBaTh
AJITOPUTMBI JICSITETbHOCTH TPU PEUICHUH MPOOJIEeM TBOPYECKOTO U TOHUCKOBOTO
XapakTepa;

* MOJIETTUPOBAHUIO - MPeoOpa30BaHUIO0 OOBEKTOB U3 UyBCTBEHHOU (DOPMBI B
MOJedb, TJ€  BBIJEICHBI  CYIIECTBEHHbIE  XapaKTEPUCTHKH  OOBEKTa
(mpocTpaHCTBEeHHO-TpadudecKast Mk 3HaKOBO-CUMBOJIHYECKAs]).

BulnyckHuk noayuum 603MOMCHOCHb HAYUUMBCL.

- pedyiekcuu crnocoOoOB U yCIOBUI JEHCTBUA, KOHTPOJIIO U OLIEHKE Tpoliecca
U pe3yJIbTaTOB JESATEIbHOCTH;

- popMyIUpOBATH MPOOIIEMBI;

- BBIJIBUTaTh TUINOTE3bI U UX OOOCHOBBIBATD;

- CTPOUTH JIOTUYECKUE LEMOYKH PACCYKICHUM, aHATU3UPOBATh HICTUHHOCTU
YTBEPKICHUM;

- YCTaHaBJIMBATh MPUYMHHO-CIICCTBEHHBIE CBS3HU, MPEICTABIATH LIETIOUYKH
OOBEKTOB U SIBJICHHUM;

- aHANTM3UPOBATH OOBEKTHI C LENbIO BBIICICHHS PU3HAKOB (CYIIECTBEHHBIX,
HECYIIECTBEHHBIX);

- TpeoOpa3oBbIBaTh MOJENU C LENbI0 BBISBICHUS OOLIMX 3aKOHOB,
OTIpEACIIAIONIUX JAaHHYIO MPEAMETHYIO 00J1acTh;

- CHUHTE€3y — COCTaBJEHHUIO LIEJIOrT0 M3 4YacTeil, B TOM YHCIE
CaMOCTOSITEJIbHOMY ~ JIOCTpaMBaHHWIO  C  BOCIOJHEHUEM  HEJOCTAIOIIMX
KOMITOHEHTOB;

- CaMOCTOSITEJIbHOMY CO3/IaHHIO CITIOCOOOB PEIICHHs IPOOIEM TBOPUYECKOIO
U TIOMCKOBOTO XapakTepa.

PeryasiTuBHbIE Pe3YJIbTATHI.




Buinycknux nayuumces:

- LIEJICNIOJIAaTraHNIO KaK MIOCTAaHOBKE y4yeOHOM 3a/1a4yil Ha OCHOBE COOTHECEHMUS
TOTO, YTO YK€ U3BECTHO U YCBOCHO YYallIUMCsI, U TOTO, 4YTO €111 HEU3BECTHO;

- IJJAHUPOBAHUIO — OINPEIEICHUIO IOCIECI0BATEIBHOCTH ITPOMEKYTOUHBIX
Hejaed ¢ yd4eToM  KOHEYHOrO  pe3yibpTaTa;  COCTaBI€HUE IUIaHA U
MOCJICIOBATEIILHOCTU JCHCTBUM;

- IPOTHO3UPOBAHUIO — MPEIBOCXUIICHUIO pe3yibTaTa U YPOBHS YCBOCHU,
€r0 BPEMEHHBIX XapaKTEPUCTHK;

- KOHTpOJIO B (popMme ciaudeHus crnocoda ICHCTBHS U €ro pesyibrara C
3aJJaHHBIM ATAJIOHOM C II€JIbI0 OOHAPY>KEHUSI OTKIIOHEHUM U OTIUYHIA OT 3TaJIOHA;

- HaBbIKaM TI03HABATENIbHOM, y4eOHO-UCCIIEOBATENLCKON M MPOEKTHOMN
JeSITEIbBHOCTH, HABbIKaM pa3peuieHusl mpoOjeM; CIOoCOOHOCTH W TOTOBHOCTH K
CaMOCTOSTEJIbBHOMY ITOMCKY METOJIOB PEIICHHS IPAKTHYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHUS.

BuvinycknHuk noayuum 603MONCHOCMb HAYYUMbCA:

- KOPPEKLMH — BHECEHUIO HEOOXOIUMBIX JONOJHEHUN U KOPPEKTUB B IIJIaH
U CIOCO0 JIEHCTBUA B Cllydyae pacxX0KJIEHUs dTalOHA, PEeajJbHOrO JEHUCTBUS U €ro
IIPOJYKTA,;

- OLEHUBATbH, BBIACIAATH U OCO3HABaTh TO, YTO YK€ YCBOCHO M YTO €IlE
IIOJJIEKUT YCBOCHHIO, OCO3HAHUIO KaYECTBA U YPOBHS YCBOCHMUS;

- CaMOpEeryJiillud Kak CIIOCOOHOCTH K MOOWIM3allMU CUJI M DHEPruH, K
BOJICBOMY YCWJIHMIO (K BBIOOpY B CHUTyallMM MOTHMBAallMOHHOTO KOH(IWKTA) W
IIPEOIOJICHUIO IPENATCTBUM;

- YMEHHUIO CaMOCTOSITEJIbHO ONPEACNATh LEIW W COCTABIIATH ILJIAHBI;
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh YUEOHYIO U
BHEYyUEOHYI0 (BKJIIOYAash BHEUIKOJIBHYIO) JESTEIbHOCTh, HCIOJIB30BaTh BCE
BO3MOKHBIE PECYPCHI JUIsl TIOCTHKEHUS LeJIel; BBIOMpATh YCIEIIHbIE CTPATETUU B
Pa3INYHBIX CUTYALMSIX;

- YMEHHUIO NPOAYKTHBHO OOIIAThCA M B3aUMOJAEHCTBOBAaTH B IIPOLIECCE
COBMECTHOM  JIE€ATEIbHOCTH, YYUTBIBATH MO3ULUHU JApyroro, 3¢p(eKTUBHO
paspemarb KOHQIUKTHI.

KoMMyHHKATHBHBIE Pe3Y/IbTAThL.

Buinycknuk nayuumca:

- BCTyHaTh B IUAJIOT;

- y4acTBOBAaTh B KOJJIEKTUBHOM OOCYXIACHHUH MIPOOIIEM;

- MHTErpUpOBAaTbCA B TPYIIly CBEPCTHUKOB M CTPOUTH HPOAYKTHBHOE
B3aMMOJICHCTBUE U COTPYIHUYECTBO CO CBEPCTHUKAMU U B3POCIIBIMU;

- TUIAHUPOBATh Y4eOHOE COTPYIHUYECTBO C YYUTENIEM M CBEPCTHUKAMH —
OTpeAeATh 1eNd, QYHKIUN YIYaCTHUKOB, CIOCOOBI B3aUMOCHCTBHSL.

BuvinycknHuk noayuum 603MONCHOCMb HAYYUMbCA:

- CTaBUTb BONPOCHI — COTPYJHUYATH B IOUCKE U cOOpe MHPOpMALINH;

- paspemiatb KOH(DJIMKTBI — BBIABIATh, WJACHTU(UKALUUA MPOOJIEMBI,
HaXOAWTbh U OLICHUBATh aJIbTEPHATUBHBIE CIIOCOOBI pa3pelieHUs] KOH(PIIUKTOB,

- NPUHUMATH PEIICHUS U UX PEAIN30BaTh;




- YIPaBIATh MOBEJICHUEM IMAPTHEPA — KOHTPOJIUPOBATH, KOPPEKTUPOBATH,
OIICHUBATh €ro JCHCTBUM;

- BBIpaXaThb CBOM MBICJIM B COOTBETCTBMM C 3aJadyaMH M YCIIOBUSIMHU
KOMMYHUKAIIMH; BJIAJIEHUI0 MOHOJIOTHYECKON U JUAJIOTUYECKON (hopMaMU peyu B
COOTBETCTBUU C TPAMMAaTUUYE€CKUMHU U CHHTAKCUYECKUMHU HOPMAaMU POJHOTO SI3bIKa,
COBPEMEHHBIX CPEJICTB KOMMYHHKAIIUH.



banx oyenounvix npoyedyp
e DOpMBI KOHTPOJIS.

WupuBuyanbHas, MapHas, TPYyNIoBas, (pOHTaIbHAs: YCTHBIA OMpOC,
JAUKTAHT, TCCTOBBIC 3aJlaHUs, KpaTKad CaMOCTOATCIIbHAA pa60Ta, MUCBbMCHHAsA ITPOBCPOUHAA
pabota, paboTa ¢ KapTOYKaMHu, Ja0OPATOPHO-TIPAKTHYECKAss paboTa, IKCKYPCHs, YCTHBINA 3a4eT

o U3Y4EHHOU

TEME,

KPOCCBOP/bI, BUKTOPUHBI, LIapaibl, TOJOBOJIOMKH.
10 kaacc. Ilnan-rpaguk KOHTPOJILHBIX YPOKOB.

HETPAAUIIMOHHBIC

bopmbI

OMOJIOTUYECKUI

KOHTPOJIS —

YeTBepTh 1 monyronue 2 moyryroaue YueOHbIit
@OpMBI KOHTPOJIA roj
KOJIMYECTBO
JlaGopatopHnas pabora 1 3 2 3 9
[TpoBepounas pabora 1 2 4
OKcKypcus 1 1
[TpakTrueckas pabota 1 1
11 xnacc. [nan-rpagyik KOHTPOJIBHBIX YPOKOB.
YeTBepTh 1 monyroaue 2 moyryroivie YueOHbIi
DopMBbI KOHTPOJIS Tox
KOJIMYECTBO
JlaGopaTtopHas 5 7 12
pabora
Pa3noypoBHeBbIE 2 3 5
TECTHI
DKCKypcHst 1 2 3




II. COAEP KAHUE YYEBHOI'O ITPE/IMETA «BUOJIOT US»

10 kaacc. «buosorus». (3 yaca B Heaearo, 102 yaca B rox).

Beenenne (1 4)

Mecto kypca «OOmas OHOJOTHS» B CHUCTEME €CTECTBEHHO-HAYUHbIX
JUCLUIUINH, a TakKe B Ouonornvyeckux Haykax. Llenm u 3agaum kypca. 3HaueHue
npeaMera JUisi HOHUMaHUS €MHCTBA BCErO KMBOTO M B3aMMO3aBUCHUMOCTH BCEX
yactel omocdepnr 3emnn. buonorus kak Hayka; NpeAMET U METOIbl U3YUYECHHS B
ouonoruu. OO6mast Ouonorus — JUCHUIUIMHA, HW3Yy4Yalollas OCHOBHbBIC
3aKOHOMEPHOCTH BO3HUKHOBEHUS, PAa3BUTHUS M MOJJEPKAHUS KU3HU Ha 3emiie.
OOmast OMoNOTUS KaK OJWH U3 MCTOYHHUKOB (POPMHUPOBAHUS JUAIEKTUKO-
MaTepUATUCTUUECKOTO MHUPOBO33peHus. O01meOnoIornueckiue 3aKOHOMEPHOCTH
— OCHOBa pALMOHAJIBHOTO MPHUPOJAOIOJIB30BAHUS; COXPAHEHHUE OKPYKaoIIEH
Cpelbl; MHTEHCU(UKAIIMKM CEeTbCKOXO3SIMCTBEHHOTO MPOU3BOJCTBA U COXPAHEHUS
310pOBbsl 4esioBeka. CBs3b OMOJOTMYECKUX TUCHUIUIMH C APYTMMHU HayKaMu
(xumuen, ¢puszukoi, reorpadueii, acTpoHoMuen, ucropueit u ap.). Posip Ouonoruu
B (h)OpMUPOBAHUM HAYYHBIX MIPEICTABICHUNA O MUDE.

Paznean 1. IIpoucxokaeHue U HavyajJdbHbIe ITANBI PAa3BUTHS KU3HU HA
3emure

I'naBa 1. MHoroo0pa3sue ;kuBoTHOro Mupa. OCHOBHbIE CBOIICTBA KUBOW
Martepuu (5 )

Kuzup kak ¢Gopma CyIIeCTBOBAaHHMS MATEPUM; OIPEACIICHUS TTOHATUS
(OKU3HBY. JKU3HB B )KUBOE BEIIECTBO; KOCHOE U OMOKOCHOE BEIIECTBO OMOCHEpHI.
YpoBHU OpraHu3anvi >KMBOM MaTE€pUd MW NOPUHIUIIBI WX  BbIJICICHUS,
MOJICKYJISIPHBIM,  CyOKJIETOYHBIN, KJICTOYHBIH, TKAHEBBIM W  OpraHHBIMH,
OpraHU3MEHHBIN, MOMYJIALUOHHO-BUOBON, OHOLEHOTHYECKUH U OHochepHbIN
YPOBHU OpraHu3aluy KUBOTO.

EnuHCTBO XMMHYECKOr0 C€OCTaBa MWBOW MAaTE€pPUU; OCHOBHBIE TPYIIbI
XUMUYECKUX DJIEMEHTOB U MOJIEKYJ, 00pa3ylolliue >KUBOE BEIIECTBO OMOCKEpHI.
Knerounoe cTpoeHue opraHu3MoB, Hacemsronmx 3eminto. OOMEH BelecTB
(MeTaboIM3M) M CaMOPETyJsIMs B OHOJOTMYECKHMX CHUCTEMax; IOHITHE O
rOMEOCTa3€ KaK YCIOBUH CYILIECTBOBAHUS )KUBBIX cUCTEM. CaMOBOCIIPOU3BEAECHUE;
HACJIEACTBEHHOCTh U U3MEHUYMBOCTh KaK OCHOBA CYILIECTBOBAaHMS KUBOU MAaTEPUH,
UX TPOSIBJICHUS HA Pa3JIMYHBIX YPOBHSX OpraHu3aluu KUBoro. Poct m pasButue.
Pazapaxkumocts; (opmbl HM30MpATETHLHON pEaKIMU OPraHW3MOB Ha BHEIIIHHE
BO3nelicTBHs (O€3yCIIOBHBIE M YCIOBHBIE PEQIIEKCHI, TaKCHUCHI, TPOMU3MBI U
HACTUM). PUTMUYHOCTH TIPOIIECCOB KU3HEACATEIHPHOCTH; OMOJIOTUIECKUE PUTMBI U
UX aJallTUBHOE 3HaYeHue. J[MCKPETHOCTh KUBOTO BEUIECTBA U B3aMMOOTHOILIECHHE
YaCcTH U 1EJI0T0 B OMocucTeMax. DHEePro3aBUCUMOCTh KUBBIX OPTaHU3MOB; (DOPMBI
nOTpeOICHUS SHEPTHH.

I'nara 2 BozHukHoOBeHMe ku3HU HA 3emie. (7 1)

Mudonoruyeckue npencrasnenus. [Ipeacrasienuss Apucroresns, IMIea0KIa
U JIPYTUX aHTUYHBIX YYeHBIX. [IlepBble Hay4YHBIE MONBITKH OOBSICHEHUS CYIHIHOCTU
U Tpolecca BOZHMKHOBEHMS ku3HU. OnbiTel @. Penu, B3rsael Y. ['apses, /l.
Hunrema; skcriepumentsl JI. Ilacrepa. Teopun Beunoctu xus3Hu ['. Puxrtepa u
apyrux yueHeix (I. T'enpmronsu, I'. Tomcon, C. Appenuyc, IlI. Jlazapes).



MarepuanicTUYEeCKUe NPEACTABICHUS O BO3HUKHOBEHUU XU3HM Ha 3eMIle.
[Ipennocpulku BO3HMKHOBEHHMS XKW3HU HAa 3€Mile: KOCMHUYECKHE U IUIAHETAPHbIC
MPEANOCHUIKM; XUMUYECKUE NPEANOCHUIKH 3BOJIIOIMKA MATEpUHM B HANPaBJICHUU
BO3HMKHOBEHHUS OPraHUYECKHX MOJIEKYJI: MepBHYHAs arMocdepa U SBOIIOLHUA
XUMUYECKUX DJIEMEHTOB, HEOPraHUYECKUX M OPTAHUYECKUX MOJIEKYJ HA PaHHHUX
ATarnax pa3BUTHUS 3EMIIH.

CoBpeMEHHBIE TNPEACTABICHUS O BO3HUKHOBEHHM JKW3HUW; B3IJAABL O.
[Iparorepa, Jx. DmieHa. DBOMIONUS XMUMHUYECKUX DJIEMEHTOB B KOCMHYECKOM
npoctpancTBe. OOpa3oBaHue MIaHeTHBIX cucteM. [lepBuunas atmocdepa 3emnu u
XUMHUYECKUE TMPEINOChUIKA BO3HUKHOBEHHUSI >KU3HHU. VICTOUHMKHM >Heprud u
BO3pacT 3emuld. YCIOBHS cpelbl Ha npeBHerd 3emue; teopus A. M. OmnapuHa,
ombiTel C. Mumnepa. Xumuueckas sBoftouus. HeOuomornyeckuit cuHTE3
OPTaHUYECKUX COCTUHEHUN.

Tepmuueckas Teopus. Teopus ancopOunu. 3uauenue padotr C. dokca u Jx.
bepnana. Huskoremneparypuas Tteopus K. Cumonecky u @. JleHema.
KoauepBaTHple  KamiuM W HX  JBoJIIOUMA. [eopur  NPOUCXOKACHUS
nporobuononumepoB. CBoicTBa KoalepBaTOB: peakud OOMEHa BEIECTB,
camoBocnpousBeaeHne. I['unoresa mupa PHK. DOpomtouus npoToOMOHTOB:
dbopMHpoBaHUE BHYTPEHHEH Cpelbl, MOSBICHHE KaTaJlM3aTOPOB OpPraHUYECKON
IPUPOIBI, HBOJIIOIMS DHEPrEeTUUYECKUX CHUCTEM U MeTaboJM3Ma; BO3ZHHUKHOBEHUE
T€HETUYECKOT 0 KOJIa.

Bo3HUKHOBEHHE PHEPTETUYECKUX CUCTEM: poib mupodocdara. OOpazoBaHue
NOJIMMEPOB;  3HAYCHHE  HECHEeUM(PUUECKONM  KaTaTUTHUYECKOW  aKTUBHOCTHU
nonunenTuioB. COBEpIIEHCTBOBAHWE METa0OMMYeCKuX peakiuil. Ponb sHeprun
COJIHEYHOT'O CBETA; BOSHUKHOBEHHE (POTOCHHTE3A.

HauanpHbie dTanmel Omosiormdeckoi 3Bosronuu. [IpokaproTndeckue KIeTKH.
Teopuss CUMOMOTEHETUYECKOTO MPOUCXOKIACHUSI IYKAPUOTHUECKON KIIETKH U €€
JI0Ka3aTesIbCTBa; BOBHUKHOBEHUE (DOTOCHHTE3a, SyKAapHOT, MOJOBOTO IMpolecca U
MHOTOKJIETOYHOCTU. Teopuu NpOUCXOKIEHHUS MHOTOKJIETOYHBIX OpraHu3MoB (O.
['exkens, 1. 1. Meunukos, A. B. IBaHoB).

Paznea II. YueHue 0 Ki1eTKe

I'naBa 3. Xumu4yeckasi opranuzanus KjieTku (13 1)

DNEeMEHTHBIN cOocTaB KMBOro BellecTBa Ouocdepsl. PacnpocTpaHeHHOCTh
3JIEMEHTOB, UX BKJIaJ B 00Opa3oBaHME >KMBOW MAaTepuu U OOBEKTOB HEXHMBOU
npuposbl. MakposIeMeHThl, MHKpPOAJIEMEHTBI; HX BKJIad B 00pa3oBaHHE
HEOPTaHUYECKUX M OpPraHWYECKUX MOJIEKYJ KMBOI'O BellecTBa. Heopranudeckune
MOJIEKYJIbI )KUBOTO BellecTBa. Bona, ee xumMuueckue CBOWCTBA U OMOJIOTHYECKast
POJIb: PACTBOPHUTEIb THAPODUIBLHBIX MOJICKYJI, CPeIa MPOTEKAHNUS OMOXHUMHUYECKUX
npeBpaiieHuii. Poib BOABI B KOMIAPTMEHTAIM3AUMU MU MEXKMOJEKYISPHBIX
B3aMMOJICHUCTBUSAX, Teruoperysanuss u ap. Colu HEOpPraHMYeCKUX KHCIOT, HUX
BKJIaJl B oOOecneYeHue MpPOLECCOB KU3HENEATEIbHOCTH M  MOJAEep>KaHue
romeocraza. Poilb KaTHOHOB W AaHMOHOB B O00ECHEYEHHH IPOLIECCOB
KusHeneaTeapbHocTh. (OCMOC M OCMOTHMYECKOE  JIaBJIEHUE; OCMOTHYECKOE
MOCTYIIJIEHUE MOJIEKYJ B KJIIETKY. bydepHble ccTeMbl KIIETKH U OpraHu3Ma.



Opranuyeckue MOJIEKylbl. buonoruueckue MmOIUMEPbl —  OENKH.
CTpyKTypHas opraHusaius MOJIEKYyJ] Oelika: NepBUYHAs, BapUaHThl BTOPUYHOM,
TPETUYHAsI U YETBEPTUYHAS; XUMUYECKUE CBS3H, UX YJEPKUBAIOLINE; (DOJIJIMHT.
CpoiicTBa 0€NKOB: BOAOPAaCTBOPUMOCTb, TE€PMOJAOMIBHOCTb, I[TOBEPXHOCTHBIN
3apsa U Jpyrue; neHarypanus (oOpatumass U HeoOpaTumas), peHarypaiuss —
OMOJIOTMYECKUN CMBICI U MIPAKTHUECKOe 3HaueHue. OYHKIMKU OEIKOBBIX MOJIEKYJL.
buonornueckue karanusaTopsl — O€NKU, UX KJIAaCCU(UKalUs, CBOWCTBA U POJIb B
o0ecrneyeHny MpoIeCcCOB KU3HENEATEIbHOCTH. PerynsTopHas u HHPOPMAIIMOHHO-
KOMMYHHMKAaTHBHasi pPOJb OEJIKOB; TPAHCHOPTHbIE U JBUTATEIbHBbIC OCJKU;
aHTUTENIA.

VYrneBoabl B JKM3HM PACTEHUMH, KUBOTHBIX, TPUOOB M MHUKPOOPTAaHU3MOB.
CTpykTypHO-(QYHKIIMOHAJIbHBIE 0OCOOCHHOCTH OPraHM3allud MOHO- U TUCAXapHUIOB.
Ctpoenue u Ouosioruyeckast pojib OMOMOIMMEPOB — MOJTUCAXAPUIOB.

Xupsl — OCHOBHOM CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH WU
UCTOYHUK dSHepruu. OcoOEHHOCTH CTPOEHHUS JKUPOB M JIMIIOUJOB, JISXKAIUE B
OCHOBE HX (PYHKIHMOHAJIBHON AKTUBHOCTHM HAa YpPOBHE KIETKM M LEJIOCTHOIO
opraHusma.

Hyxnennoseie kucnorsl. JJHK — Moiiekynbel HacieqCTBEHHOCTH; UCTOpHUSA
U3y4YeHUS. YPOBHU CTPYKTYPHOM OpraHM3alUy; CTPYKTypa IOJIMHYKJICOTHUIHBIX
Lenei, NpaBuwiIo KOMIIEMEHTapHOCTH — MpaBuwio Yapradda, n1BoiiHas crnupaiib
(dx. Yorcon u ®. Kpuk); O6umonormueckass poib JHK. I'enermueckuii ko,
cBoiictBa Koma. l'eH: cTpykTypa u ¢QyHkumuu; rensl, koaupyromme PHK,
MOOMJIbHBIE T€HETUUECKHE JJIeMEHThl. ['eHoMm; reHom uejgoBeka. PHK:
UHGOPMAIIMOHHBIE, TPAHCIOPTHbIE, pPUOOCOMajbHBIC, KATAIUTUYECKHE U
perynsaropuble. Penynnukanus J{HK, nepenaua nacnencrBenHoil nundopmanuu u3
IIOKOJICHUS B TIOKOJICHUE.

Jlabopamopnvie u npakmuyeckue pabomul

OOHapyxeHue O€JIKOB, YIJIEBOJOB, JUIUAOB C IOMOLIbIO KAaueCTBEHHBIX
peakuuii

DepMEHTATUBHOE DPACILEILICHUE IEPOKCHIA BOJIOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX

I'naBa 4. Peanu3anus HacjaeacTtBeHHoW uHpopmanuu. Meradoausm. (8
)

COBOKYMHOCTh PEAKIHii OMOJIOTUYECKOTO CUHTE3a — IUIACTUYECKUIl OOMEH,
Wi aHabonu3M. Perynsnys akTHBHOCTH T€HOB MPOKAPUOT; OMEPOH: OMEPOHBI
UHAYIUOENbHbIE U pernpecuOenbHble. Perynsiuus akTUBHOCTH T€HOB 3YKapHOT.
CrpykTypHas 4yacTh reHa. PeryidaropHas 4acTh reHa: IPOMOTOPBI, 3HXAHCEPHI U
uHCynsaTOphl. Ilepenaua HaciencTBEHHOW MH(POP MalMU U3 SApa B LUTOIIIA3MY;
TPAHCKPUIILIKSA, TpaHCKpUNIHOHHBIE ¢akTopbl. Ctpykrypa JAHK-cBsi3pIBarommx
oenkoB. Ilpouneccunr PHK; cmmalicuHr, ajabTEpHATUBHBIA  CIUIAWCHHT,
OMOJIOTMYECKUN CMBICH U 3HaueHue. MexaHM3M oOecrieueHusl cuHTe3a OesKa;
TpaHCIALMSA; €€ CYIHOCTb M MeXaHusM, crabuibHocTh U-PHK u xoHTposb
DKCIIPECCUN T'€HOB.



Karanmutuueckuit  xapaktep peakumii oOmeHa BemecTB. Peammzarus
HACJIEICTBEHHOM HH(pOpManuu: OUOJIOTUYECKUNA CHUHTE3 O€JIKOB M JAPYrHX
OpraHUYECKUX MOJIEKYJI B KIIETKE.

OHepreTuueckuii  oOMeH; cTpykTypa u  ¢yHkinun ATD. Dtamnbl
DHEPreTUYECKOro oOMeHa. ABTOTPOMHBIN W TEeTepOTPOdHBIA THUIIBI OOMEHa.
AHa’poOHOE M a’po0HOE  pacHICIUICHHE  OpPraHUYEeCKUX  MOJIEKYIL.
[ToaroToBUTENBbHBIA  3Tall, pOJIb JHM30COM; HEMOJHOE (OECKHUCIOPOIHOE)
pacmieruienne. [logHOe KHCIOPOAHOE OKHCIEHHUE; JIOKAIMU3alMs MPOLECCOB B
MUTOXOHJIpUsX. CompsyKeHUE PpacHICTICHUS TJIIOKO3bI B KJIETKE C paclagoM U
cuntezoM AT®. KommapTmeHTanuzanus nporeccoB MeTadoIn3Ma 1 JOKaTu3alus
cnenupuiecknx (PEepMEeHTOB B MeMOpaHaX OIpPeNeTCHHBIX KIECTOYHBIX CTPYKTYP.
[lonaTie o0 TOMEOCTa3e; IPUHLMIBI HEPBHOW U HHIAOKPUHHOM PETYISALNAN
IPOLIECCOB MPEBPAILIEHUS BEIIECTB U YHEPTHH B KIIETKE.

doTtocuHTe3; cBeTOBas (paza U OCOOEHHOCTH OpraHU3AlMU TUIAKOUIOB IPaH,
PHEpreTuyeckas ILEeHHOCTb. TemHoBas (as3a ¢oTocuHTE3a, MPOIECChl, B HEU
pOTEKaloUMe, HCHOJAb30BaHUE BSHEpPruu. Tumbl (OTOCHHTE3a W HMCTOYHUKU
BOZIOpO/a g OOpa3oBaHMsI OPTraHMYECKUX MOJIEKYJ, pEaklUud CBETOBOU U
TeMHOBOU (a3bl (hoTOCHHTE3a. XEMOCHHTE3.

IIpakmuueckas paboma:

Petienue snemeHTapHbIX 33724 110 MOJIEKYJISIPHON OUOIOTUU

Pasznen 5. Crpoenue n pynknum kjerok (16 4)

[Ipenmer u 3amauu HUTONOTHH. MeETONBI W3YYEHHs KJIETKH: CBETOBas M
AIIEKTPOHHASI MUKPOCKOIHSI; OMOXUMHUYECKIE U UMMYHOJIOTMUECKHE METObI. J[Ba
TUNA KJIETOYHOW OpraHHU3alllH: MPOKAPHUOTUYECKHE M IYKAPUOTHUYECKUE KIETKH.
CrtpoeHue 1MTOIIa3Mbl OaKTEPHAIBHOM KIIETKH; JIOKaIu3alus (EepPMEHTHBIX
CHUCTEM W oOpraHusauus Mmertabonu3ma y MpokapuoT. ['eHermyeckuil ammapar
OakTepuii;  OCOOCHHOCTM  pealu3alli  HAcIeACTBEHHOM  HMH(OpMaluu.
OcCOOEHHOCTH JKM3HEJEATCIIBHOCTH OaKTepuil: aBTOTPO(HBICE M TeTEepOTPOdHBIC
OakTepuu; a3poOHbIe U aHA3POOHBIE MUKpPOOpraHu3Mbl. CriopooOpa3oBaHUE U €ro
Ovonoruyeckoe 3HaueHue. Pa3MHOXeHue; TMOJOBOM mpouecc y OakTepui;
pekoMOuHanuu. MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

[Muromnmasma  2yKapUOTHYECKOHW  KJIETKHM.  MeMOpaHHBIA  IPUHIIUII
OpraHu3alllK KJIETOK; CTPOCHHE OMOJIOruueckol MeMOpaHbl, MOPQOJIOTUYECKHUE U
(GyHKIIMOHATbHBIE OCOOEHHOCTH MEMOpaH pa3jHuYHbIX KJIETOUYHBIX CTPYKTYP.
Opranemnsl  UUTOIUIA3MBI, HMX  CTpyKTypa u  ¢yHkuuu.  Hapyxnas
UTOIJIa3MaTU4ecKkass MmemMOpaHa, 3HJOIJIa3MaTU4YecKasi CeTh, ammapar [ ojbpKu,
JU30COMBI; MEXaHHU3M BHYTPUKIETOYHOTO MHILIEBApEHHUs. MHTOXOHAPUU —
HHEPreTUYECKUEe CTAHIIMK KJIETKH; MEXaHU3MbI KJIETOUHOTO JAbIXxaHus. Pubocomsl u
UX ydJacTue B mpoueccax TpaHcasauud. Kinerounsnii nentp. OpraHou/ sl ABHKEHUS:
KIYTUKM W pecHuukd. l[lutockener. CneuuanbHble OpPaHOUABI IUTOIIA3MBI:
COKpaTHUTeNIbHbIE Bakyosld U Jp. B3aumopeiicTBue opraHousioB B oOecrieueHUU
IPOLIECCOB META00IMU3MA.

Knerounoe siapo — LEHTp YHpaBiCHUS >KU3HEACSITEIBHOCTHIO KIIETKH.
CTpyKTyphl KJIETOYHOTO SiApa: siiepHas 000J0YKa, XPOMATUH (TE€TEPOXPOMATUH U
yXpoOMaTuH), sApbinko. Kapuomnnazma; XMMUYECKMH COCTaB W 3HAYEHUE A



KHU3HEIEATENbHOCTH siapa. JuddepeHunansHas akTUBHOCTh T€HOB; 3YXPOMATHH.
Xpomocombl. CTpyKkTypa XpOMOCOM B Pa3jIMYHBIE MEPUOABI KM3HEHHOTO ILUKIJIA
KJIETKW; KapUOTHII, MOHATHE O TOMOJIOTMYHBIX XpOMOcOoMax. JIWIIoOugHbIA U
rariouAHbIN HAOOPbl XPOMOCOM.

Knerku B MHOrokimerounoM opranusme. [lonstue o mguddepeHunponke
KJIIETOK MHOTOKJIETOYHOTO oOpranu3ma. KU3HEHHBIM LUK KIETOK. TKaHu
opraHu3Ma C pa3HOW CKOPOCTHIO KIJIETOYHOIO OOHOBJIEHUS: OOHOBJISIOLIUECS,
pactymue u ctabunbHbie. PasMHOXeHHE KiIeTOK. MUTOTHYECKUN UKIT: HHTEep(a3a
— Tepuoj MOATOTOBKH KJIETKU K naeneHuto, pexayrmukamus JIHK; murtos, dassr
MUTOTUYECKOTO [eJIeHHUs U MpeoOpa3oBaHUs XPOMOCOM B HHX. MexaHU3M
o0Opa3oBaHMs BepeTeHa JEJICHUS U PACXOXKJIEHUS TOUEPHUX XpPOMOCOM B aHadaze.
buonornyeckmii cMpici MuTo3a. buonormuyeckoe 3HaueHHe MuTO3a (Oecrosoe
pa3MHOXKEHHUE, POCT, BOCHOJHEHHE KJIETOYHBIX MOTEPh B (DM3MOIOTHYECKHX U
NATOJIOTMYECKUX  YCIOBUAX).  Perymamus  JKM3HEHHOTO  IHUKIAa  KJIETKU
MHOTOKJIETOYHOro  opranusma. @Dakrtopsl  pocra.  3anporpaMMHpPOBaHHas
KJIETOYHAsl THOEeIb — amonTo3; peryisius anontosa. [loHsTHe o pereHepanuu.
HapylineHnrs UHTEHCUBHOCTH KJIETOYHOTO Pa3MHOMKEHMS U 3a00J€BaHUs YeJIOBEKa
U JKUBOTHBIX: TpOo(UYECKHE S3BblI, JTOOPOKAYECTBEHHbIE U 3JI0KAYECTBEHHBIC
OIyXOJIU U Jp.

OCco00EHHOCTH CTPOEHUSI PACTUTENBHBIX KIETOK; BaKYOJIH U IUIacTU]Ibl. Buabl
IUIACTU; UX CTPYKTypa M (PyHKUHOHaJIbHbIE OcOOeHHOCTH. KieTouHas creHka.
Oco0eHHOCTH CTpOEHHUs KJIETOK rpubOoB. Bxirouenus, 3HaueHWe U pojib B
MeTaboIM3Me KIETOK.

Kierounas teopust ctpoeHMss OpraHu3MoB. McTopus pa3BuUTHS KJIETOYHOM
teopuu; padorel M. llneitnena, T. llIBanna, P. bpoyna, P. BupxoBa u npyrux
yueHbIX. OCHOBHBIE TOJIO)KEHHUSI KJIETOYHON TEOPUH; COBPEMEHHOE COCTOSHHE
KJIETOYHOM TEOpUM CTPOCHHSI OpPraHM3MOB. 3HAUYEHUE KIIETOYHOM TEOpHUM IS
pa3BUTHUS OMOJIOTHUU.

Bupycsl — BHYTPUKJIETOUYHBIE TIapa3UThl HA TE€HETUYECKOM YPOBHE.
OTkpbITHE BHUPYCOB, MEXaHM3M B3aUMOJECHCTBHS BHpyCca M  KIETKH,
WH(PEKIMOHHBIM mporiecc. BepTUKAIbHBIM M TOPU3OHTAJIBHBIA THUI TEpeaadu
BUpPYCOB. 3a0o0JieBaHMsI JKUBOTHBIX M PACTEHUM, BBI3BIBAEMBbIE BUPYCAMHU.
Bupychbie 3a0oieBaHus, BCTpeyaromuecs y 4einoBeka; rpumnm, rematut, CITN/I.
Bbaxrepuodaru. [Tpoucxoxnenue BHUPYCOB. Mepsl npoUIaKTUKU
pacmnpocTpaHEHHUs] BUPYCHBIX 3a00JIeBaHUIl.

Jlabopamopuvie u npakmuyeckue pabomol

N3ydenune nna3Momnmnsa v AeUia3Moan3a B KJIETKaxX KOXKHUIIbI JIyKa

N3ydenune XxpoMOCOM Ha FOTOBBIX MUKPOIIPENaparax.

N3ydeHune pacTUTENBHON U KUBOTHOM KJIETKH IT0J MUKPOCKOIIOM.
HabGmrogenue 3a ABMKEHUEM IUTOIIA3Mbl B PACTUTEIBHOM KIIETKaX
Paszpen III. Pa3MHOKeHUe U pa3BUTHE OPraHU3MOB

I'naBa 6. PasmHoxeHue opranu3mos (7 4)

@opMbl  OECHIONIOTO  Pa3MHOMXEHUS: MHUTOTUYECKOE JIEJICHUE  KIIETOK
OJIHOKJIETOYHBIX;  CIIOPOOOpa3oBaHWE, MOYKOBAaHUE Y  OJHOKJIETOYHBIX U



MHOT'OKJIETOYHBIX OPTraHU3MOB; BET€TaTUBHOE pa3MHOKEHHE. buonornmueckui
CMBICJI U 3BOJIIOIIMOHHOE 3HAYEHHUE OECIIOJIOr0 Pa3MHOKEHUSI.

[TonoBoe pa3MHOXKEHUE PACTEHHM M >KUBOTHBIX; OMOJOTUYECKUNA CMBICI.
["ameTorenes. I[lepuonbl 0Opa3oBaHUs MOJIOBBIX KJIETOK: Pa3MHOXKEHHME U POCT.
[lepuon co3peBanusi (meio3); mpodaza-1 u mpolecchl, B HEM MPOUCXOIAIIUE:
KOHBIOTAllUsl, KPOCCUHIOBep. MexaHu3M, TE€HETHYECKHE IMOCIEACTBUS U
OMOJIOTUYECKUM  CMBICT ~ KPOCCHHTOBepa.  buonormyeckoe  3HayeHUE U
Oouonoruueckuid cMmeicn Meiosza. Ilepuon GopMupoBaHHS TOJOBBIX KIETOK;
CYLIHOCTb U OCOOCHHOCTH TeueHusi. OCcoOEHHOCTH CliepMaTOreHe3a U OBOTEHE3a.
OcemeHeHHEe U OIUIOJOTBOpeHHE. MOHO- M TOJUCHEPMHUS;, OHOIOTHYECKOe
3HaueHue. HapyxkHoe u  BHyTpeHHee omiogoTBopeHue. llaprenorenes.
OBOJIIOLMOHHOE 3HAYEHHUE MOJOBOr0 Pa3MHOKEHHS.

Paznen 7. UnauBuayajJbHOe pa3BUTHE OPraHu3MoOB (OHTOreHe3) (19 1)

«Hctopus pasutus xkuBOTHbIX» K. M. bapa u ydyeHue o 3apoAbIlIEeBBIX
JUCTKaX. DBOJIOIMOHHAS AMOpuonorus;, padorel A. O. Komanesckoro, 1. U.
MeunukoBa u A. H. CeBepuoBa. CoBpeMEHHBIE MPENCTABICHHS O 3aPOBIIIEBBIX
muctkax. [[puHumnsl pa3BuThst 0€CIIO3BOHOYHBIX M TO3BOHOUYHBIX )KUBOTHBIX.

Tumel AWIEKIETOK; IMOJISPHOCTh, PACIPENECICHUE JKEJITKA U TeHETHYECKHX
nerepMuHaHT. OO0OJIOUKHM fiflla; aKTHBAIUs OIIOJOTBOPEHHBIX SMIIEKIETOK K
pazBuTuio.  OCHOBHBIE  3aKOHOMEPHOCTH  JPOOJICHHS;  TOTUIIOTEHTHOCTb
OomacToMepoB;  00pa3oBaHHME  OAHOCIOWHOTO  3apojbllia —  OJacTyIbl.
[acTpyssiiusi; 3aKOHOMEPHOCTH 00pa3oBaHUs JBYCIOMHOrO 3apojpliia —
racTpyJsipl. 3apoJbllIeBble JUCTKM M WX JanbHedmas auddepeHnpoBka;
TOMOJIOTHS 3apOJBIIIEBBIX JHUCTKOB. [lepBUYHBI OpraHoreHe3 (HEUpYJsLHs) U
nanpHelmas  auddepeHnpoBKka TKaHEH, OpPraHoB W CHUCTeM. Perynsnus
SMOpPUOHANBHOTO Pa3BUTHs; JACTepPMHUHAIMSI M SMOpPHOHAJIbHAs WHAYKLHUA.
['eneTnueckuii KOHTPOIb pa3BUTHs. Poib HEpPBHOW MU SHAOKPUHHOW CHUCTEM B
obecreueHrnr SMOPHUOHAIILHOTO PA3BUTHSI OPTAaHU3MOB.

3aKOHOMEpPHOCTH  MOCTAIMOpUOHANBHOTO  Tepuoja pas3Butus. [Ipsmoe
pa3BUTHE; JOPENPOAYKTUBHBIA, PENPOAYKTUBHBIA M MOCTPENPOLYKTHUBHBIM
nepuonsl. HempsiMoe  pa3BuTue; TMOJMHBIM W HENOJHBIA  MeTamopdos.
buonornueckuii CMBICTT pa3BUTHS c MeTaMop(Po30M. Cragun
NOCTAIMOPHUOHAIIBHOTO PAa3BUTUS MPU HENMPSAMOM Pa3BUTUU (JIMYMHKA, KYKOJKA,
ummaro). CTapeHue u cMepTh; OUOJIOTHSI TPOJOJIKUTEIbHOCTH KU3HU.

CxoJcTBO 3apojpliieit 1 IMOpUOHAIbHAs TUBEPreHIUs MpU3HaKkoB (3akoH K.
bapa). buorenernueckuii 3akon (2. I'ekkenp u K. Miomep). PaGotsl akagemuka
A. H. CesepiioBa 06 35MOpHOHATBHON M3MEHUYNBOCTH (M3MEHYMBOCTh BCEX CTaIMI
OHTOT€HE3a; KOHCEPBATHMBHOCTh PAaHHUX CTaJAUi HSMOPHUOHAIBLHOTO pPa3BUTHS;
BO3HMKHOBEHHE W3MEHEHHUU KakK MpeoOpa3oBaHUM CTaJud pa3BUTHUS U IOJTHOE
BBINIAJICHUE MPEKOBBIX MPU3HAKOB).

Pons  QaktopoB  okpyxkarouie  cpenbl B 3MOpUOHAIBHOM U
NOCTAIMOPHOHAIBHOM Pa3BUTHH OpraHu3Ma. KpuTuyeckue MNepuoibl pa3BUTHSL.
BnusHne u3MeHeHuii roMeocrasa OpraHu3Ma MaTepyd W IUI0JAa B pe3yJIbTare
BO3JICHCTBUS TOKCMYECKUX BEUIECTB (Ta0AYHOTO JbIMa, aJIKOTOJIsl, HAPKOTHUKOB U T.



J.) Ha XOJA OSMOPHUOHAIBHOTO U TMOCTAMOPHUOHAIBHOTO TIEPUOIOB pPa3BUTHUSA
(BpOKJICHHBIEC YPOJICTBA).

[lonaTe O pereHepanuu; BHYTPUKJIETOYHAsS, KIETOYHAsA, TKaHEBas U
opraHHas pereHepanus. Pusmonoruyeckas W penapaTuBHas pereHepanus.
DBOJIOLMS CIOCOOHOCTHU K pEereHepali Y TO3BOHOYHbBIX JKUBOTHBIX.

Jlabopamopuvie u npaxmuyeckue pabomoi

HaGnronenue muTo3a B KIETKaX KOHYMKA KOpEHIKa JyKa Ha TOTOBBIX
MHKpOITpenaparax.

BrisiBieHne  NpU3HAKOB  CXOACTBA  3apOJBIIIEN  YEIIOBEKA U JPYTUX
MJICKOITATAIOMINX KaK JOKa3aTeJIbCTBO UX POACTBA.

Pa3znena IV. OcCHOBBI TeHETHKH U CeJEKIIUH

I'naBa 8. OcHOBHbIE NOHATHUS TeHeTHUKH (2 4)

IIpencraBiienuss ApEeBHUX O POJACTBE M XapaAKTEpE NEpeladyd NPU3HAKOB U3
MOKOJIEHWS B TIOKOJEHUE. B3risiapl CpeIHEBEKOBBIX YYEHBIX Ha MPOLECCHI
HacleqoBaHus Npu3HakoB. Mcrtopus pa3Buths TreHETUKU. OCHOBHBIE MOHSTHUS
reHeTuku. lIpu3Haku W CBOWCTBA; TEHBI, AUICJIbHBIE T€HBl. | OMO3UIOTHBIE WU
reTepO3UrOTHBIC OpraHu3Mbl. ['eHOTUT U (PEHOTUI OpraHu3Ma; FeHOPOH/I.

I'naBa 9. 3akoHOMepHOCTH HacJIe0BaHUs NMPU3HAKOB (12 v)

Mertoapl M3y4YeHHs] HACIEACTBEHHOCTH W HM3MEHYMBOCTU. Uucras JIHHUS:
nopozaa, copT. IIpuHIMOBI U XapakTepuCTUKAa TruOpupoiIoruyeckoro meroxa I
Menpgens. Jpyrue reHeTH4eCKue METOAbl: HUTOTCHETUYECKUN, T€HEATOTUYECKUM,
MeTo bl uccneaoBanus JJHK.

3aKOHOMEpPHOCTH HAacJEeJAOBaHUs IPU3HAKOB, BbIsIBICHHBbIE ['. MeHaenem.
Mounorubpuanoe  ckpeumBanue. IlepBbiii  3akoH  Mengens —  3aKoH
JOMHUHUPOBaHUA. llomHOE W HENMONHOE JOMHHUPOBAHUE, MHOKECTBEHHBIN
asenu3M. Bropoii 3akoH MeHenss — 3aK0H pacllenyieHus. 3aKOH YUCTOThI TaMeT
U €ro UUTOJIOTMYECKOe O0OCHOBaHHME. AHAIM3UPYIOLIEE CKpELIMBaHUE.
JuruOpugHoe ¥ MONMUruOpUAHOE CKpEIIMBaHUE; TPETUI 3aKk0H MeHenst — 3aKoH
HE3aBUCUMOTO KOMOUHUPOBAHMUS.

XpoOMOCOMHasi TEOpUsl HACJIEACTBEHHOCTU. [pyNmbl CLETIEHUS TEHOB.
CueruieHHOE HacieqoBaHUE NMpu3HakoB. 3akoH T. Moprana. IlonHoe u HEnonHOE
CLEIUICHUE I'€HOB; PACCTOSIHUE MEXK/y T€HAMU; TEHETUYECKUE KAPThl XPOMOCOM.

['eHeTnyeckoe OINpeneneHre Moja; TOMOTAMETHBIM U TE€TEPOraMeTHBIM MOJL.
['eHeTnyeckass CTpPyKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHwe nNpPU3HAKOB,
CLUEIUVIEHHBIX C MOJIOM. [ eHeThdeckne KapThl XPOMOCOM YEJIOBEKa. XapakTep
HACJICIOBAHUS TPU3HAKOB Yy 4YEJIOBEKA. ['€HHbIE M XPOMOCOMHBIE AHOMAJIUU
YeJIOBeKa W BbI3bIBaeMble UMH  3a0oneBaHus. Mepbsl  MPOPUIAKTUKA
HACJICICTBEHHBIX 3a00JICBaHUH YeIOBEKA.

I'enotun  kak  nenocTHas  cucreMa. B3amMmonencTBue — ajieIbHBIX
(IoMUHUpOBaHHUE, HEIMOJHOE  JOMHUHUPOBAHME, KOJOMUHHUPOBAHHE U
CBEpPX/IOMUHUPOBAHUE) M HEAUICNbHbIX (KOMIUIEMEHTApHOCTh, JIUCTa3 U
MOJINMEpHS) TEHOB B OMNpeeieHnH Npu3HakoB. [lneloTpomnusa. DKCpecCuBHOCTD
Y TIEHETPAHHOCTh I'€HA.

Jlabopamopuvie u npakmuyeckue pabomul:

CocraBiieHuE MPOCTEHIIUX CXEM CKpPEUIMBAHUSI.



Pemenue anemMeHTapHbIX TEHETUYECKUX 3a1a4.

CocraBieHue ¥ aHalnu3 pOAOCIOBHBIX YEIOBEKA

I'naBa 10. 3aK0HOMEPHOCTH U3MEHYHUBOCTH. (6 1)

OcHoBHbIE  (QOpPMBI  M3MEHYUBOCTH. [ eHOTHNHMYECKass W3MEHUYHUBOCTb.
Myrtamuu. ['eHHBIE, XpOMOCOMHBIE M T€HOMHbIE MyTanuu. CBOMCTBA MyTallHii;
COMAaTWYeCKME W  TEHEpATHUBHbIE  MyTauuu. HeWTpanpHble ~ MyTaluU.
[lonyneranpHble W J€TanbHble MyTauuu. [IpuyuMHBI W YacToTa MyTalUi;
MyTareHHble (PaKTOpbl. DBOJIOLMMOHHAS POJIb MYyTallMil; 3HaYCHHE MYyTaluil AJis
IPAKTHUKU CEIBCKOTO XO3SHWCTBA M OHOTEXHONOTHH. MyTareHHble (DaKTOpHI.
KomOuHatiBHass ~ M3MEHYMBOCTb.  YPOBHU  BO3HHKHOBEHHSI  Pa3iMYHBIX
KOMOMHAIIMA TE€HOB M HX POJb B CO3JaHUU TEHETUYECKOro pasHooOpasus B
npenenax BUJA (KPOCCHMHIOBEpP, HE3aBUCHMOE PpACXOXKIECHUE TOMOJOTHYHBIX
XpOMOCOM B MEPBOM M JOYEPHUX XPOMOCOM BO BTOPOM JCJIEHUM MEHO03a,
OIUIOAOTBOPEHUE). DBOIIOIMOHHOE 3HaU€HHEe KOMOUHATUBHOW U3MEHYUBOCTH.

deHoTUNHMYECKAs, WIKM MOJAU(PUKALUOHHASA, U3MEHYMBOCTh. PoJib ycCiIoBUI
BHEIIHEN CpeAbl B Pa3BUTUM U MPOSBICHUU IPU3HAKOB M CBOWCTB. (CBOICTBa
MOAU(UKALMI: ONPEIeICHHOCTh YCIOBUIMU CPEJIbl, HAIPABICHHOCTb, IPYNIIOBON
XapaKkTep, HEHACIIETyEMOCTb. Cratuctuueckue 3aKOHOMEPHOCTH
MOAU(PUKAIIMOHHON U3MEHYMBOCTH; BApUALIMOHHBIN sl U BapUallMOHHAs KPUBas.
Hopma peakuuu; 3aBUCUMOCTb OT T€HOTUIIA. Y IPABICHUE JOMUHUPOBAHUEM.

Jlabopamopnvie pabomoi:

N3yuenne  m3meHunmBocTd. [locTpoeHme  BapualMOHHOIO  psga W
BAPHUALIMOHHOW KPUBOMU.

I'naBa 11 OcHoBbI cejiekunu (4 1)

Coznanne 1moOpoa KUBOTHBIX M COPTOB pacTeHuil. PasnooOpasue u
IPOAYKTUBHOCTh  KYJBTYPHBIX  pacTeHud. LleHTpsl  IIPOMCXOXKIEHHUS U
MHOT000pa3usi KyJIbTYpHBIX pPAcTeHHl. 3aKOH TOMOJIOTHYECKUX pSIOB B
HACJIEICTBEHHON N3MEHUYUBOCTH.

MeTonbl ceaeKuuu pacTeHUH U KUBOTHBIX: OTOOp M rudpuau3anus; Gopmbl
oTOoOpa (MHOWBUIYAIbHBIA W MaccoBbIi). OTaaneHHass ruOpUAM3aLUs; SBIICHUE
reteposuca. ICKyCCTBEHHBI MyTarcHes.

Cenexkursi MUKpPOOPTraHW3MOB. BUOTEXHONOTHSA U TEHETUYECKAsT UHKEHEPUSL.
Cenekuuss MHKPOOPraHW3MOB JUISI MHIIEBOM MPOMBINIUIEHHOCTH; IOJIYYEHUE
JIEKapCTBEHHBIX MPEMapaToB, OMOJOTUYECKUX PETYIATOPOB, AaMUHOKHCIIOT.

JIOCTMKEHUs M OCHOBHBIE HAIIPABIICHUS COBPEMEHHOM CENEKIUHU. Y CIIeXH
TPAaJULIMOHHON cenekuuu. KioHupoBaHWE; TepareBTUYECKOE KIOHUPOBAHUE.
Henuddepennuanuss cCoOMaTUYECKUX SA€P B PEKOHCTPYHPOBAHHBIX KIIETKAX.
Knerounsle TexHONOruMu. ['eHeTMyeckas WHXKEHEpHUs. 3HAYEHUE CEJICKLUU s
pa3BUTHSA CEJIbCKOXO03SIMCTBEHHOTO IIPOU3BOJICTBA, MEJIULIMHCKOU,
MUKPOOHOJIOTUYECKON U APYTUX OTpaciell TPOMBIIICHHOCTH.

Pe3epBHOE BpeMmsi — 2 4.

Hcnonb3ytoTes A NpoBeIeHUs YPOKOB 00001IeHus, 3aKpEeIyIeHUs] 3HAaHUH U
OCYILIECTBJIEHUS WTOrOBOTO KOHTPOJISI 3HAHUIA.

11 kaacc. «buosorus». (3 yaca B Hegeawo, 102 yaca B roja).



Paznen 1. Yuenue 00 3Bosiionun oprannieckoro mupa (50 u).

I'naBa 1. 3aKOHOMEPHOCTH Pa3BUTHUA KUBOI MPUPOAbI. IBOJILHNOHHOE
yuenue (20 yacos)

Hcrtopust mpenacraBieHui o pa3BUTUM KU3HU Ha 3emJie. PazButue Ouosnoruu
B JIOAApBUHOBCKUWA mepuoi. [ocnoacTBO B Hayke MpeAcTaBieHU 00
«U3HAYAIBHOM 11€J1eCO00Pa3HOCTU» U HEM3MEHHOCTH KUBOM npupoabl. Padots! K.
JIuHHEs 1O CHCTEMATUKE PACTEHHM W JKUBOTHBIX; HIPUHLUIIBI JIMHHEEBCKOU
cucrteMatuku. Tpynsl XK. KroBbe n K. ne Cenr-Nnepa. OBomonronHas reopus XK.
b. Jlamapxka. IlepBbie pycCKue 3BOTIOLMOHUCTBI. [Ipearnocbuiku BO3ZHUKHOBEHMUS
yaeansi Y. JlapBuna. JlocTwkeHus B 00JIacTM  ©CTECTBEHHBIX  HAYK,
skcneAuIMoHHbI Marepuan Y. JlapBuna. OBomronnonHast teopus Y. lapBuHa.
Yuenne Y. JlapBuna 00 wuckycctBeHHOM otOope. Yuenue Y. JlapBuHa o
€CTeCTBEHHOM oTOope. Bua — snemenTtapHas 3BOIIOIMOHHAsA equHMIa. Beeobmas
WHMBUyaJIbHAasi ©3MEHYMBOCTh U M30BITOYHASI YMCIEHHOCTh MMOTOMCTBA. bopnOa
3a CYIIECTBOBAHME M €CTECTBEHHbIM 0TOOp. CoBpeMEHHbIE NPEICTaBICHUS O
MEXaHM3Max M 3aKOHOMEPHOCTAX OHBOMIOUMHM. MukposBoionus. l'eHeTuka u
DBOJIIOLIMOHHAS TEOpHUs. OBOJIOUMOHHAS poib wmyrtanui. llomymamus —
pJIEeMEHTapHasi 3BOJIIOLIMOHHAS eauHuIa. ['enodona nomymsiuil. MaeanbHbie u
peanbHble TOMyJANMU (3akoH Xapau—BaiinOepra). ['eHeTnueckue MpoIECChl B
MOMyJisIuusAX. Pe3epB  HACIEACTBEHHOM HW3MEHUYMBOCTH TOMYJAUUAN. DOpMbI
ecTecTBeHHOTro otOopa. [Iprcrnoco0aeHHOCTh OpraHu3MOB K Cpesie OOUTaHus Kak
pe3ynpTaT NEWUCTBUA €CTeCTBEHHOro ot1Oopa. Mukpossomonus. CoBpeMeHHBIE
npeacrasienust o BupooopazoBanuu (C. C. YerBepukos, U. U. IlImansraysen).
[lytu u ckopocTh BHI000pa3oBaHus; Treorpauueckoe M SKOJIOTHYECKOE
BUJ000pa3oBaHue. OBONIONHOHHAS POJIb MOAUPUKAUUN; (HU3HOJIOTHUYECKHE
agantanuy. TeMIIbl FBOJIFOLUH.

Jlabopamopnas paboma

N3yuenne n3aMeHYMBOCTH.

N3yuenne Mop@osoruueckoro KpuTepus BUIa

[Ipucnoco61eHHOCTh OPraHU3MOB K Cpejie OOMTaHUs KaK pe3yiabTaT
JENUCTBUS €CTECTBEHHOT0 0TOOpa

I'naBa 2. MakposBoJionusi. buoJsioruueckue mocjieIcCTBUs NPUOOpPeTEeHU
npucnocodaenuii (6 4.)

['1aBHBIE HaIlpaBJIEHUS YBOJIIOLMOHHOTO Mpouecca. bronornueckuii mporpecc
u 6uonoruueckuii perpecc (A. H. CesepuioB). Ilytu noctuxkeHus: 6MOI0rH4€CKOrO
nporpecca. Makpo3Boironusi. AJUIOT€HE3 U MPOrPECCUBHOE MPHUCIIOCOOTICHHUE K
OTpe/ieNIeHHbIM YCTIOBHSM cyiiecTBoBaHus. Kararenez kak ¢dopma IOCTHXKEHUS
OMOJIOTHYECKOr0 MPOIBETaHUS TPYII Opranu3mMoB. OCHOBHbBIE 3aKOHOMEPHOCTHU
ABOJIIOLMM: JUBEPreHIMs, KOHBEPreHIMS, MNapajUieu3M; [paBUjia SBOJIIOLUU
Ipyni opraHu3MoB. Pe3ynbTaThl 3BOJIOLMHU: MHOTOOOpa3ue BUIOB, OpraHuyecKas
1€J1eCO00pa3HOCTh, MOCTENEHHOE YCIOXHEHUE opraHu3auuu. JlemMoHcTpanus.
[IpuMepbl TOMOJIOTMYHBIX M  AHAJOTHYHBIX OPraHoB, MUX CTPOCHUE U
MIPOUCXOKIECHUE B mpolecce oHToreHe3a. COOTHOLIEHHWE MyTEN MPOrpPECCUBHOM
OMOJIOTUYECKOM ABOJIOUMU. XAapaKTEpPUCTHUKA TMPEACTABUTENCH >KUBOTHBIX U
pacTeHuii, BHECE€HHbIX B KpacHyl0 KHUTY M HaxXOIAIIUXCA IO OXpaHOM



rocynapcrBa. OCHOBHBIE MOHATHUS. DBOMOUMS. Buja, momyisiius; uX KpUTEpHH.
boprba 3a cymectBoBanue. EcTecTBeHHBIM OTOOp Kak pe3yibTar OOphOBI 3a
CYILIECTBOBAHME B KOHKPETHBIX YCJIOBHUSX Cpelibl OOuTaHus. «BOTHBI KU3HWY; UX
IPUYUHBL; IIYTH U CKOPOCTh BUI000pazoBanus. Makpoasouonus. buosornueckuii
nporpecc U Ouosiormueckuii perpecc. IlyTu gocTUXKEHUS OHOJOTHYECKOTO
nporpecca; apoMopQo3, uAroaaanTanus, oo1as gereHepaius. 3HaueHue pador A.
H. Cesepuona.

Jlabopamophas paboma.

BrisBnenne apomopo30B y pacTeHuil, naroaganTaniil y HAaCEKOMBIX.

I'naBa 3. PazBurne xu3Hm Ha 3emuie (10).

OCHOBHBIE YEpTHI IBOJIOLHUH KUBOTHOTO M PACTUTENLHOrO mupa. PasButue
KU3HHU Ha 3eMJIe B apXEHCKYI0 U MMPOTEPO30MCKYIO 3pbl. IlepBbie cineapl )KU3HU Ha
3emite. llosiBeHre BCeX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KWBOTHBIX.
OOmasi  xapakTepuUCTMKa W  CHUCTEMaTHKa BBIMEPUIMX U  COBPEMEHHBIX
OECIO3BOHOYHBIX;  OCHOBHBIE  HANpaBJICHHUS  DBOJIOLUH  OECIO3BOHOYHBIX
*KUBOTHBIX. [lepBble xopnoBble. HampaBieHus 53BOJIONMK HHU3MIUX XOPJAOBBIX;
oO1asi xapakTepucTHKa OecuepenHblX W 000J0YHUKOB. Pa3BuTHE BOJHBIX
pactenuii. Pa3ButHe Xu3HU Ha 3eMJI€ B MAJICO30MCKYIO 3pY. DBOJIOIMS PACTEHUM;
MOSIBJICHUE  TEPBBIX  COCYIHUCTBIX  pPAaCTEHUM; NANOPOTHUKHA, CEMEHHBIC
NAMOPOTHUKH, TOJIOCEMEHHbIE pacTeHus. BO3HMKHOBEHHE MO3BOHOYHBIX: pPBbIO,
36MHOBOJIHBIX,  NPECMBIKAIOIIMXCA. [ JIaBHbIE  HANpAaBJIEHUS  SBOJIKOLHU
MMO3BOHOYHBIX; XapaKTEPUCTUKA aHAMHUN U aMHUOT. Pa3BuTHE xKU3HU Ha 3eMiie B
M€3030UCKYI0 3py. llosiBIeHre n pacrpocTpaHeHNE TOKPBITOCEMEHHBIX PACTEHUM.
OBOJIIOIMS HA3€MHBIX MO3BOHOYHBIX. BOSHUKHOBEHHE MTUIl U MJIEKOMUTAIOIIUX.
CpaBHUTENbHAS XapaKTEPUCTHKA BBIMEPIIMX W COBPEMEHHBIX HA3€MHBIX
MIO3BOHOYHBIX.  BbIMUpaHHWe€  JPEBHUX  TOJOCEMEHHBIX  pPACTEHHH  H
MpEeCMBIKAOIIKXCS. Pa3BuThe XU3HM Ha 3eMJ€ B KalHO30MCKYI0 3py. bypHoe
pa3BUTHE IIBETKOBBIX pACTEHUN, MHOTO00pa3he HACEeKOMbIX (MapasuiesbHast
sBOMIONMS). Pa3BUTHE MIIallEHTapHBIX MJIICKOMMUTAIONIMX, TOSBICHUE XHUIIHBIX.
BosnukHoBenue npumaroB. IlosBieHHEe nNEpBBIX IMPEICTABUTENEH CEMENCTBA
JIronu. YeTBepTUUYHBIN EPUO: SBOJOLMSA MIIEKONMUTAOMNX. PazBuTue mpumMaros:
HalpaBjeHUs  JBOJIOLMM  yejoBeka.  OOmmMe  mpeakd  4YeloBeKa U
4eJIOBEKOOOPa3HBIX 00€3bsIH.

I'nasa 4. IlpoucxoxkaeHue 4yesoBeka (14 yacon)

Mecto uenoBeka B kUBOUM mpuponae. CucTeMaTHYECKOE MOJO0KEHHE BHAA
Homo sapiens B cucreme >XUBOTHOro mupa. [Ipu3Haku U CBOMCTBa 4eJIOBEKa,
MO3BOJISIFOIIME OTHECTH €ro K Pa3jIMYHbIM CUCTEMAaTUYECKHMM TpyIIaM LapcTBa
JKUBOTHBIX. [IpsAMOXOXJIEHHE;, aHATOMUYECKHE NPEANOCBUIKM K TPYAOBOM
JEATeIbHOCTH W JlalibHeWIIe couuanbHOM sBosonuu. CTaguu  3BOJIOLUU
YEJIOBEKA: JPEBHEUIINI YETOBEK, APEBHUN YEJIOBEK, IIEPBBIE COBPEMEHHBIE JIFOJIH.
CpoiicTBa yenoBeka Kak Ouosnorudyeckoro Buza. [lomynsironHast CTpyKTypa Buaa
Homo sapiens; yenoBeyeckue pachl; pacooOopa3oBaHUE; €UHCTBO POUCXOXKICHUS
pac. CBoiicTBa 4elioBeKa Kak OMOCOLMAIBHOTO CyIIeCTBA. JIBHIKYIIME CHIIbI
anTpornorene3a. @. JHrenbCc 0 poiu TpyJa B Mpolecce NpeBpalleHuss 00e3bsIHbI B
yesioBeka. Pa3BuTue uWiIEHOpa3JeNnbHOW peyYd, CO3HAHUS U  OOIIECTBEHHBIX



OTHOIIIEHWII B CTAHOBJIEHHM 4YEJIOBEKA. B3aMMOOTHOIIEHHE COLUAIBHOIO U
OMOJIOTHYECKOTO B ABOJIIOIMM YEJIOBEKAa. AHTHHAYYHAsI CYITHOCTh «COIHUAIBLHOTO
JapBUHU3Ma» MW pacu3Mma. Bemymias poyib 3aKOHOB OOIIECTBEHHOW >XHU3HH B
COITMAIBHOM TIPOTrPecce YesIoBEYeCTBA. BHOIOTHUECKHE CBOWCTBA YEIIOBEYECKOTO
oO11ecTBa.

PA3JIEJI 2. B3auMoOTHOLIIEHHUSI OpraHu3Ma u cpeabl (484).

I'naBa 5. buocgepa, ee crpykrypa 1 pyHkumu (S5 yacon).

buocdepa — xuBas o6omouka muaneTel. CTpykTypa 6mocdepsl: aurochepa,
ruapocdepa, armocdepa. KomnoHeHTsl Omocdepsl: KMBOE BEIIECTBO, BHIOBOM
cocTaB, pa3HooOpasue W BKJIaJ B Omomaccy; OMOKOCHOE W KOCHOE BEIECTBO;
ouorennoe BemiecTBo O6uochepsl (B. W. Bepuaackuii). Kpyrosopor Bemects B
IpUpo/Ie.

I'naBa 6. ’Kuznp B coodmecrBax. OCHOBBI IKOJIOTHH. (26 4acoB)

Hctopust opmupoBaHusi COOOIIECTB KUBBIX OpPraHU3MOB. | eomornyeckas
UCTOPHUS MATEPUKOB; W30JLILMA, KIMMaTHYecKue YycioBus. buoreorpadus.
OcHoBHBIE OMOMBI cymm W MuUpOBOTO OKeaHa. buoreorpaduueckne 00IaCTH.
HemoHcTpanus. KapTel, oTpakarolue Te€0JOTHYeCKyl0 HMCTOPUI0 MaTepUKOB;
pacipoCTpaHEHHOCTh OCHOBHBIX OMOMOB CyId. B3auMOOTHOIIIEHUSI OpraHu3Ma |
cpensl EcTecTBeHHBIE COOOIIECTBA JKUBBIX OPraHU3MOB. BHOTEOIIEHO3BI: SKOTOII U
ouoneHo3. KoMIOHEHThl OHMOIEHO30B: MPOAYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
buonenos3sl:  BUAOBOE pazHooOpa3ue, IUIOTHOCTh NOMyJsluid, Ouomacca.
Abuotnyeckue (GakTopbl cpeasl. Ponb TeMiepatrypbl, OCBEIIEHHOCTH, BIAKHOCTH
U Jpyrux (pakTopoB B KUZHEAEATEIBHOCTH CO00IIECTB. NHTEHCUBHOCTD IEHCTBUS
dakTopa; orpannumBaromuii hakrop. Bzaumoaeiicteue hakToOpoB Cpeibl, MPEaSIbl
BBIHOCIMBOCTU. buornueckue ¢aktopsl cpeasl. MHTerpamnus Buaa B OMOLIEHO3E;
aKoJIoTHuecKkrue HumM. lleny u ceT mutaHus. DKOJIOTHYECKAs MUpaMua YUCel
ouomaccel, sHepruu. CmeHa OuoneHo30B. I[IpuunMHBI CMEHBI OHOIIEHO30B;
dbopMUpOBaHHUE HOBBIX COOOIIIECTR.

B3aumooTHomEeHUsT MeX Ty opranu3MaMu. GopMbl B3aUMOOTHOIIIEHUH MEXKITY
opraam3mMamu. [lo3UTHBHBIE OTHOIICHHS — CHMOMO3: MYTyallli3M, KOOIEPAIIUS,
KOMMEHCAJIHU3M, HaXJICOHMYECTBO, KBapTUPAHTCTBO. AHTHOMOTHYECKHUE
OTHOIICHUS: XWIHUYECTBO, Mapa3uTU3M, KOHKYPEHIIUS, COOCTBEHHO aHTHOMO3
(arTHOMOTHKH, UTOHTIUALI U Ap.). [IponcxoxkaeHne M BOJIONHS Mapa3uTH3MA.
Hevitpanbabie OTHOIEHNS — HEUTPAIU3M

Jlabopamopnas u npakmuyeckas paboma

BreisiBnenne 4epT mpuCIOCOOJEHHOCTH OPTaHW3MOB K  BO3JICHCTBHIO
HKOJIOTHYECKUX (PaKTOPOB

CocraBiieHuE MUIIEBBIX EMEn

W3y4eHnne u onmrcaHnue 3KOCUCTEM CBOCH MECTHOCTHU

I'naBa 7. buocdepa n yesoBek. Hoocdepa (12 yacos)

buocdepa. buomacca 3emmm. buomornueckas TpOAYKTUBHOCThH. JKuBoe
BEIIECTBO U €ro (YHKIUH. BHOIOTHYECKU KpPYyroBOPOT BEIIECTB B IMPHUPOJIC.
Okonorusi. BoemmHsss cpema.  Oxonorumdeckue  ¢GakTopbl. AOHOTHYECKHE,
OMOTHYECKHE ©  aHTPOINOTEeHHbIE  (PAKTOPBL.  DKOJOTUYECKUE  CHCTEMBI:



OunoreorieHo3, OMONEHO03, arporeHo3. [IpoayIeHThl, KOHCYMEHTBI, PEAYIICHTHI.
Camoperynsius, CMeHa OMOIIEHO30B M BOCCTAHOBJICHUE OMOIICHO30B.

AnTpornoreHHbie (HaKTOpbl BO3ACHCTBUS Ha OHMOIEHO3BI (POJIb YEIOBEKa B
npupose). [IpobGremMbl palmoHaTFHOTO MPUPOAOINOIB30BaHUs, OXPAaHbI MPUPOIBL:
3amuTa OT 3arps3HEeHUH, COXpPAaHEHHE OTAJIOHOB W TAMSITHUKOB MPHUPOJIHI,
oOecrieueHne TMPHUPOAHBIMU pEecypcaMHd HaceJeHHsl TIUIaHeThl. Mepbl  TIo
00pa30BaHMIO IKOJOTUIECKUX KOMITJICKCOB, IKOJIOTHYECKOe 00pa30BaHHE.

I'naBa 8. buonuka (5 4yaca)

Mcnonb30BaHre Y€TI0OBEKOM B XO3HCTBEHHOM JEATSIIBHOCTH IPUHITUIIOB
OpraHHM3aIlM¥ PACTCHUH © JKABOTHBIX. DOpMBI JKHBOTO B MPUPOJE M WX
IIPOMBIIIJICHHBIE AHAIOTH (CTPOHUTEIBHBIC COOPYKEHHUS, MAIIMHBI, MECXaHH3MBI,
npuOOpkI U T. 1.)

Pe3epBHOE BpeMsi — 44.
Hcnonb3yroTest 1)1 MPOBEICHUs YPOKOB 00001IIeHNS, 3aKPETUICHUS 3HAHUN 1
OCYIIECTBIICHUS UTOTOBOTO KOHTPOJISl 3HAHUH.

III. TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc. «buosorus». (3 yaca B Heaearo, 102 yaca B roa).

No Tema KonuuecTBo yacos,
/11 OTBEJICHHBIX HA U3YYEHUE
TEMBI
1 | BBenenue 1
) Paznen 1. IlpoucxoxieHue W HavalbHBIC 12
ATaIlbl Pa3BUTHS KU3HU HA 3eMJie
3 | Pasnpen 1. YueHue o kineTke 37
4 Paznen III. PasmMHOXeHne wu pas3BUTHE 26
OPraHUu3MOB
5 Pa3nen IV. OCHOBBI T€HETHKU U CEJIEKIIUU 24
6 PesepBHOE Bpems )

11 kaacc. «buogorusy». (3 yaca B Hegearo, 102 yaca B roa).

No Tema KonngecTBO yacos,
1/ OTBEIECHHBIX HA
H3YYCHUE TEMBI

| | 32aKOHOMEPHOCTH Pa3BUTHS KUBOH MPUPOIBI. 20
OBOJIIOIIMOHHOE YYEHUE
> | MakpooBosttorus. bruonornieckue mocueCTBus 6

pUOOpPETEHNUS] TPUCTIOCOOTCHUN

3 | Pa3Burue xu3uum Ha 3emiie 10




[TpoucxoxkieHue yenoBeKa 14
buocdepa, ee ctpykrypa u pyHKIIMN 5
’Kuznb B coobmecTBax. OCHOBEI SKOJIOTUH 26
buocdepa u genosek. Hoocdepa 12
buonuka 5
3aKII0uYCHUE 4

KanengapHo-rematudeckoe mianHupoBanue. Oomasi 0uos10rus

. (10 knace, 3 paza B

Heae10).
Tema paznena Komn- | Ne Tema y4eOHOTO 3aHATHUS Bunnl
y4eOHBIX 3aHATUH | BO ypoka eI TCIIbHOCTH.
JacoB
Bsenenue HNucrpykrax no Thb.
6 1 [Ipenmer u 3amaum oOmIei
OHOJIOTHUH. MeTtoanl
OMOJIOTHH.
2 MeTtoapl IO3HAHUS JKUBOU
MIPUPOIBI
3 Bxrnan Beigarommxcs y4€HbIX
B pa3BUTHE OHOJOTHYECKOU
HayKH
4 CBoiicTBa XHUBOro. YpOBHU
OpraHu3anuu JKUBOM
MaTepHH.
5 CBolicTBa )KMBOW MaTepHu
6 [IpakTuueckoe 3HAYEHUE
OHoJIorun
Pazpgea 2. 49 7 MeTonbl I[IATOJIOTHU.
OcHoOBBI Kierounas TEOpHS.
IIUTOJIOTHH. XUMHYCCKUH COCTaB KIICTKU
Tewma 2.1. 12 Heoprannueckue
XuMHUuecKui COCIIMHCHMUS.
COCTaB KJICTKHU 8 OCOOCHHOCTH XMMHUYECKOTO
cocTaBa KJICTKHU.
Heoprannueckue Bemecta
9 [Mocrynnenue Boasl B KieTky. | JlaboparopHas pabota

Typrop, MJ1a3MOJIH3,
JeTUIa3MOJIN3

«[Imasmonus u
IEeIUIa3MOJIn3 B




PACTUTCIIBHBIX
KIJIICTKax»

10

Yrnesonwsl u ounuasl. Pois B
JKU3HEAEATEILHOCTH KIETKH.

11

[Ipoueccel, mporekarome B
KJIIETKE Ha  MOJEKYJISIPHOM
yYpOBHE

12

XapakTepucTrkKa
OMONOIMMEPOB

13

CoiicTBa u QpyHKIIMHU OEIKOB

JlaGoparopnast pabora
«DepMeHTaTUBHOE
pacuienjieHue
HEepOKCHIa BOJIOPOJIA B
pPacTUTENBHBIX U
KHUBOTHBIX KJIETKAX»

14

CemuHap no teme «D@yHKIUU
OenKoB»

15

[IpakTrueckas paborta
«Pemrenue 3a71a4 1o
MOJIEKYJISIPHOM OMOJIOTHUN.

[IpakTuueckas padota

16

HyxnenHoseie KHCJIOTBI.
ATO.

17

CpaBHeHue CTpPOEHUs
monekyn JIHK wu PHK.
Penmukarusa JIHK

18

Crpoenue u ¢pynkunu ATO.
3auer o TeMe « XUMHA
KJIETKU»

Tema
2.2.CtpoeHue u
GYHKIMHM KJIETOK
JYKapHOT H
IPOKApUOT

19

19

[{uTonorus — Hayka O KJIETKE.
Knerounas Teopus.

20

[IpakTrueckas pabota
«Perrenue 3agad mo TeMe
«{uTonorus»

[IpakTuueckas pabota

21

CamocrosTenbHas pabora 1mo
PeLIeHNUIO 3a/1a4

22

Hapyxnas
UTOIJIa3MaTHYecKas
MeMOpana. [{uTormnasma

JlaGopaTtopHnas pabota
«JIBm>KeHne
[UTOIJIa3MbI B
KJIETKaX pacTECHUI»

23

Crpoenue kietku. OCHOBHbIE
YacTH U OPTAHOUIBI KIETKH,

ux QyHKIIUA

24

ITonyaBTOHOMHBIE
OpraHOUABl KIIETKH

JlaGopaTtopHnas pabota
«HaOmronenune KieTox
JUCTA DIOACH




25 Crpoenue KJIETKU:
OJTHOMEMOpaHHbIE
OpTraHOUJIbL.
26 | HemeMOpaHHBIE  OpraHOMIBI
KJIETKU
27 | Ocobennoctu CTPOCHUS
3YKAPUOTHYECKON KIETKU
28 | Crpoenue KJIETKH:
JIByMeMOpaHHbIE u
HEMEMOpaHHBIE  OPTaHOWJIbI
KIICTKH.
29 | Knerounoe saapo. CtpoeHue u
(byHKIUU XpOMOCOM
30 | Ocobennoctu CTPOCHUS
3YKAPUOTHYECKON KJIETKU
31 | Ocobennoctu CTPOEHUS
pacTUTENBHON KIIETKH
32 | CpaBHEHHUE KIIETOK pPACTEHUM
U )KMBOTHBIX
33 JlaGopaTtopHnas pabota
CpaBHeHHUE KJIETOK PACTEHMH, «CTpoeHvHe KIIETOK
’KUBOTHBIX M TPUOOB. pacTeHuN N
YKUBOTHBIX, TPUOHBIX»
34 | OcobenHoctu CTPOCHUS
MPOKAPUOTUYECKOHN KIIETKU
35 JlaGopaTtopHnas pabota
Paznuuus B cTpoeHUHU KIIETOK «sytenne crpocHus
JyKapuoT U MPOKAPHUOT. FJICTOR pasITHBIX
OpPTaHU3MOB O]
MHUKPOCKOTIOM)
36 |3aver Ne 2 mo Teme | TectupoBanue
«KierouHble CTPYKTYpBI U UX
G yHKITII
37 | Bupycsl —  HEKJIETOYHbIE
(bopMBI KU3HU
Tema 2.3. Obmen 38 |IlomstTme o0  romeocrase.
BEIIECTB U Perymnsmus oOMeHa BeliecTB
SHEpPruu 39 | OTMuuTeNnbHBIE
0COOEHHOCTH MPOIIECCOB
KJIETOYHOTO JIbIXaHUs
40 | OOMeH BeIIeCTB M SHEPTHH B
KJIETKE.
41 | DHepreTUYECKHi OOMeH.
Cranuu ASHEPreTUYECKOr O
oOMeHa
42

bpoxenne u apixanue




43 dortocunTe’. XeMOCHHTES

44 | CpaBHeHuUe MPOIIECCOB
dboTocuHTE3a "
SHEPreTHYECKOro oOMeHa
45 | 3auer No3 o Teme TectupoBanue
«O0GecneueHue KJIETOK
SHEpruem»
Tema 2.4. 10 46 | Cunte3 O€nKOB B KIETKE.
HacnencreenHas Tpanckpunuus
uHpopmanus u eé 47 | Peanu3anusi HacieICTBEHHOU
peanu3anus B uH(pOpMAIIUU B KIETKE
KJIETKE 48 | CoBpeMeHHbIE
MPEJICTABICHUS O TEHE.
49 | buocunres Oenka.
Tpaucnsuus.

50 | Perynsaumsi TpaHCKpUNUUHU H
TpaHcisaiuu.  CoBpeMEHHOE
IpEeJICTaBICHHUE O TeHE

51 | IlpakTuyeckas pabora | IIpakTudeckas pabora
«Pemrenne 3amay 1mo TeMe
«brocunres Genkay

52 | Ypok npakTukym
[IpakTnyeckas pabota
«Pemenne 3a71a4 o
MOJICKYJISIPHOM OHOJIOTHUI.

53 | IIpakTuueckas pabota | Ilpaktuueckas pabora
«Pemenune 3a71a4 o
MOJIEKYJISIPHOM OHOJIOTHUI.

54 | IlpakTruyeckas pabora | IIpakTudeckas pabora
«Pemrenue 3a71a4 1o
MOJIEKYJISIPHOM OUOJIOTHUN Y.

55 | KonTpoasHO-0000maromuii TectupoBanue
ypok 1o teme 3adetr Ne 4 no

TeMe «HacaencTBennas
uHpopManus 1 e€ peanuszanus
B KJIETKEY
Pa3nen 3. 17 56 Pa3zmuoxenue. Jenenune
Pa3mHo:xenue u KIETKH — OCHOBa pocTa |
HHIMBHUAYaJbHOE pa3BUTHA.
pa3BuTHe 57
%ELZH;T.WOB ) Marpuunsiii cunre3 JTHK.
JKHU3HEHHBIN 1K Xpomocomet
KJIETKU.
Tema 3.2. 9 58 KnetoyHbIi UK KIETKH .
Paszmuoxenne Muto3. AMUTO3.

59 MuTto3. da3er Muto3a




60

[IpakTnyeckas pabota
«Pemenue 3amau mo pacuery
YHCIa XpOMOCOM»

61

Metios. DopMBbI
pPa3MHOKEHUSI OPraHU3MOB

62

CpaBHeHue croco0oB
JeNneHusl  KIeTOK W HuX
Ouosornueckas poib

63

CpaBHeHMe pa3BUTHS
MOJIOBBIX KJIETOK y pacTeHUit
U )KMBOTHBIX

64

Pa3Butre MONOBBIX KIIETOK.
O1m1010TBOpPEHHUE.

65

BereratuBHoe pa3sMHOXKEHHUE.
becnonoe u II0JIOBOE
Pa3MHOKEHHUE.

66

OnnogoTBopeHue y
LBETKOBBIX ~ pacTeHUH U
II03BOHOYH

Tema 3.3.
NunuBunyansHOE
pa3BuTHE
opraHusma

67

WunuBuayanbHOE  Pa3BUTHE
OpPTaHU3MOB — OHTOTCHE3.

JlabopaTtopnas pabota
«BrIsaBieHue
MIPU3HAKOB CXOJICTBA
3apOJIbIIIEH YeI0BEeKa
U IPYTHUX
MJIEKOITUTAIOIIMNX KaK
JIOKAa3aTeJIbCTBO MX
pOJICTBAY.

68

Hpobnenune.  DMOpuoreHes:
racTpyJisius U OpraHoreHes

69

CxoxmerBo  3apoabllmied U
IMOpHOHANTEHAS
nuddepeHmanus Npru3HaKOB.
[Iprunnb HapyLIEeHUN
pa3BUTHS OPTraHU3MOB.

70

DOMOpHOHATBHBINA "
MOCTAIMOPHUOHATBHBIHN
HIEPUOJTBI pa3BUTHS
OpPTaHU3MOB.

71

BinusiHue ycnmoBuil cpenpl Ha
OHTOT'€HE3

72

3aueT Neo5 o TEME
«Bocnpoussenenue
OHMOJIOTHYECKUX CUCTEM))

TectupoBanue

Pazngen Ne 4.
OCcHOBBI
reHeTHKH.

Tema 4.1 .Ucropus
3aKOHOMEPHOCTH

30

73

l'eneruka. MoHoOrUOpUIHOE
CKpEIINBAHHE

74

Hctopust pa3BUTHS TEHETHUKH
KaK HayK{

75

['uOpumonorndyeckuii  MeTo.




HaCJICACTBCHHOCTHU

U3y4CHUS HacleI0BaHUS
NPU3HAKOB, pPa3pabOTaHHBIN
I'. Mennenem

Tema 4.2.
OCHOBHBIE
3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH

15

76

MHOX€eCTBEHHBIE aJUIeIIn.
AHanu3upyloiiee
CKpEIlMBaHHE

[Ipaktuyeckass pabora Ne 2
«CocraBineHue NpOCTEHIINX
CXEM CKpELIVBaHUI».

77

[uTonormyeckue OCHOBBI
3aKOHOB I. Menpens.
I'mmiore3a 9YMCTOTHI TaMET

78

[TpakTrueckas paborta
«Pemenne FeHETHYECKHUX
3aJlady  Ha  MOHOTHOPHUIHOE
CKpEIIUBAHUEC)

[TpakTrueckas pabota

79

JurubpuHoe CKperuBaHue.

80

CrarucTuueckuii  XapakTep
HACJIEJICTBEHHOCTH.
OTKIIOHEHUS OT
CTATUCTUYECKUX
3aKOHOMEPHOCTEN

81

[IpakTrueckas pabora
«Pemrenne FeHETHYECKHUX
3amay Ha JTUTHOPUTHOE
CKPECIIUBAHUEC)

82

XpomMocOMHas TEOpHUs
HACJIEJICTBEHHOCTH.
CleIUIeHHOE HACIEIOBaHUE
[IpakTrueckas pabora
«Pemenue TEHETHYECKUX
3a/1au».

&3

CuenneHHoe  HacleIOBaHUE
reHoB. 3akoH T. Moprana

84

[IpakTnyeckas pabota
«Pemenune FEHETUYECKHUX
3a1a4 Ha CLICTIIICHHOE
HaCIIeIOBaHUE»

[TpakTuyeckas pabora

85

BzaumoneiicTBue
HeaJUIeTIbHBIX TEHOB.
[uTomnma3zmaTnueckas
HaCJICACTBEHHOCTH

86

[IpakTnyeckas pabota
«Pemenne FeHETUYECKHUX
3a1a4 Ha CLICTIIICHHOE
HACJIEIOBaHHE C TTOJIOM»

[TpakTruyeckas pabora

87

[IpakTnyeckas pabota
«Pemenue TCHETHYECKUX

[TpakTruyeckas pabora




3a71a4 Ha B3auWMOJICHICTBHE
HeaJUIEIbHBIX TE€HOB)

88 | Ypok koHcynpTanus

89 | IIpakTnueckas pabota | Ilpaktuueckas pabora
«Pemenne TeHETUYECKUX
3amau»

90 | 3auer Ne 6 o Teme «Pemenue TectupoBanue
TeHETHYECKUX 3a7au»

Tema 4.3. 91 | 3mMeHYHBOCTG. JlaGoparopnast pabora

OcHOBHBIE MonudukannonHas «3ydyenue

3aKOHOMEPHOCTHU U3MCHYUBOCTD. U3MECHYUBOCTHU

U3MEHYHUBOCTH. OpraHu3MOB.

Buisl MyTaumii. IToctpoenue
BapHAaIlIOHHOTO
psaay.

92 | 3aBucumocTh MIPOSIBIICHUN
IT€HOB OT YCIIOBUM BHEIIHEH
cpenbl (penoTuMUECKaS
M3MEHYUBOCTH)

93 | buonoruueckas poJb
MyTalui

94 MyTtannonHas
U3MEHYUBOCTD. 3HauYeHHE
TEeHETUKU JJIs MEIULUHBl U
CEJIEKIINH.

95 | Knaccudpukanuss myranuii 1mo
YPOBHIO UX BO3HUKHOBEHHS.

96 3aKOH TOMOJIOTHYECKUX PSIJIOB
HACJIEICTBEHHON
U3MEHYUBOCTH

Tema 4.4. 97 JlabopaTtopnas pabota

['enernka «Brp1siBEHNE

YyelioBeKa HUCTOYHUKOB

OCc0OEHHOCTH U METO/IBI MyTareH? i
U3YYEHHUS TeHETHKH YeIOBeKa. OKPYXAIOTICH Cpeile
OLIEHKa BO3MOYKHBIX
MOCJIECTBUU UX
BIIMSTHUS Ha
OpTraHHU3M.
98 I'eneanoruueckuii MeTon u
aHaJIN3 POJIOCIOBHBIX
99 I'ennble 3a00eBaHUS
100 ConmanbHble TPOOIIEMBI
TCeHETUKHU
101 | XpoMOCOMBI U TEHETUUYECKUE
102 KapThl YEJI0BEKa

Hacnencrsennsie 00e3Hn




YeJI0BEeKa, MEPhI UX
npopHIaKTUKN

Kanennapno-temarudeckoe mianupoanue. buosorus. 11 kiaace. (3 paza B Henes1o).

Tema y4eOHBIX 3aHATUN

Koun-
BO
4acoB

Ne
ypoKa

Tema y4eOHOTO 3aHATHUS

Bunbr
eATEIILHOCTH.

1. 3akoHOMEpHOCTH
pa3BUTHS KUBOU
MPUPOABL. DBOITIOLMOHHOE
yueHue

20

Beenenue. Ucropus
MpEJCTaBICHUI 0
pa3BUTUU  KU3HM  Ha
3emuie. Cucrema
OPraHUYECKON IPUPOLBI
K. JIunnes.

Pazsutne
3BOJIOIMOHHEIX  HJEH.
OBOJIOLMOHHAA TEOpPHUS
2K.-b. JIamapxa.

Coo01renns
yYanmxcst

ITepBbie pycckue
9BOJIIOIIMOHUCTHI

Coo01renns
yYanuXxcst

[Ipennoceuiku
BO3HUKHOBEHUS TEOPUHU
Y. JlapBuHa.

Coo0mmenus
y4aumxcs

[Ipennoceuiku
BO3HUKHOBEHHS TEOPHUH
Y. JlapBuHa.

Coo01renns
YYanuXxcst

OBOJIIOLIMOHHASL  TEOPHUSI
Y. [Japsuna. Yuenue Y.
JapBuHa 00
HCKYCCTBEHHOM OTOODE.

N3ydenne pe3ynbTaToB
HCKYCCTBEHHOTO 0TOOPA.

VYuenne Y. JlapBuHa o
€CTECTBEHHOM 0TOOpE.

Jlaboparopnast pabora
«3yuenne
U3MEHYUBOCTH

JlaGopatopHnas
pabora

10

Bun. Kpurepun u
reHeTu4ecKas
LIEJIOCTHOCTD BUJA.

JlaGopaTtopHas
pabora «/3yueHue
MOP(OJIOTHUECKOTO

KPUTEPHUS BUA»

11

[TonynsiuuonHas
CTPYKTYypa BUJa

12

Marepuain TUIA
€CTECTBEHHOTO  OTOOpa.
OBOJIIOIIMOHHAS poib
MyTaLuu.

13

['eneTnueckue mporecchl
B HOHy.H}II_II/I}IX

14

DopMBbI €CTECTBEHHOTO
oT0opa: IBIKYIIUI




U CTAOMIIM3UPYIOIINA.

15

DopMBI ECTECTBEHHOTO
oTOOpa: AM3PYNTUBHBIMN,
MOJIOBOM

16

[Tpucnoco61eHHOCTh
OpPTaHU3MOB K YCIIOBUSM
BHEIIHEN CpEebl KaKk
pe3yJbTaT JEUCTBHUS
€CTECTBEHHOT'0 0TOOpA.

17

3abo0Ta 0 MOTOMCTBE.
OTHOCHUTEILHBIN
XapaxkTep
MIPUCIIOCOOJICHHOCTH.

Coo01renns
yYanmxcst

18

JlaGopatopHnas pabora
«[Ipucmocob1eHHOCTh
OpPraHU3MOB K cpejie
oOuTaHUs KaK
pe3yJibTaT AEHCTBUSA
€CTECTBEHHOT'0 0TOOpay.

JIaGoparopHas
pabora

19

Pe3ynbTaThl 3BOTIOLINM.
BunoobpasoBanue

20

KonTponbHo-
00001IaI0HH YPOK 110
TeMe «3aKOHOMEPHOCTH
pa3BUTUSA KUBOU
HIPUPOIBL.
OBOJIIOIMOHHOE YUYEHHE

TectupoBanue

I'naBa 2.

MakposBonronus.

buonornueckue
IIOCJIEACTBUS
npuodpeTeHus

MIPUCIIOCOOTICHUH.

21

['maBHbIE HanpaBlIeHUS
OMOJIOTUYeCKOH
SBOJTIOIHH.

22

[lytun TOCTYOKEHUS
OHMOJIOTUYECKOTO
nporpecca

23

JlaGopaTopHass  paboTta
«BrIsBcHNE
apomopho30B y
pacTeHui,
UInOaganTanui y
HACCKOMBIX).

JlaboparopHas
pabora

24

OcHOBHBIC
3aKOHOMEPHOCTH
OMOJIOTHYECKOH
9BOJIIOLUU

25

IIpaBuiia sBomroLUH

26

KoHnTpoasHo-
00o0maoIMii  ypok 1o
TemMe  «YdyeHue 00
IBOJTIOLIUH
OpPraHUYEeCKOTO MUPAY

TectupoBanue




I'nmaBa 3 PaszButue xuzau
Ha 3eMIIE.

10

27

Hcropus npencrasieHuit
0 BO3HUKHOBEHUH KU3HU

28

CoBpemeHHbIE
MMpCaACTaBJICHUA (o)
BO3HHUKHOBCHUH XU3HU

29

OBouonus NPoOUOHTOB

30

HavannHeie
OHMOJIOTUYECKON
3BOJIIOIUHU

OTaIlbl

31

['eoxpoHonornyueckas
UCTOPHUS 3€MIIH.

32

PazButue
apXxeucKoun
MPOTEPO30MCKOM 3pax

KHN3HHU B

33

PazButne  KU3HM B
MaJIe030MCKOM 3pe

34

PazButne  xu3HM B
ME3030MCKOH 3pe.

35

Pa3zButne JKU3HHA B
KallHO30MCKOM 3pe.

36

KonTposbHo-
0000mIaronMii  ypoK 10
TeMe «Pa3BuTHe XU3HH
Ha 3eMiie»

TectupoBanue

I'naBa 4.
ITpoucxoxnenue
4yeJ0BeKa

14

37

Pa3Burtue B3IJIs110B Ha
IIPOUCXOKIACHUEC YCIIOBCKA.

38

[MonoxeHue yenoBeka B
CHCTEME OPTaHUIECKOTO
MUpa.

39

3BOJ'IIOLII/I$I IIpruMaToB

40

3BOJ'IIOLII/I$I IIpUMaToB

41

JIBUXKyIHE CUJTIBI
aHTPOIIOTEHE3A.

42

Cranuu ABOJIIOLIUU
YeJloBeEKa:  JApEBHEHUIINE
JOIN

43

Cramonu
YeJI0BEKA:
JIFOJIA.

pa3BUTHSL
JIpEBHUE

44

Cranuu
YeJI0BEKA:
JIIOH.

pa3BUTHUS
JpEBHUE

45

[TepBrie
JOIH.

COBpEMEHHBIE

46

Ponb Tpyaa B
MPOUCXOXKICHUN
YyeJoBeKa




47

CoBpeMeHHbIH
HBOJTIOIIMH YEIIOBEKA

oTall

48

CoBpeMeHHbIH sTan

9BOJJIIOIIMHA YCJIOBCKA

49

VYpok KOHCyJbTanus 110
TEMe

50

KonTponbHO-
0000mIaronMii  ypoK 10
teme «lIpoucxoxnenue
YyeJIoBEKa

TectupoBanue

PA3/IEJI 2.
B3ANMOOTHOUIEHU A
OPTAHU3MA U
CPEJIbI

I'masa 5. buocdepa, ee
CTPYKTYypa U PyHKIIUH

51

ounocdepsl.
BEIIECTBO

Crpykrypa
Kocnoe
ouocdepsl.

52

Kusoe
ounochepsl.

B€IICCTBO

53

KpyroBopot Bemiects B
npupoie.

54

KpyroBopot Bemiects B
pUpPOJIE.

55

KonTponsHO-
0000mIaronMii  ypoK 10
teme «buochepa, ee

CTPYKTypa U QyHKIIUN

TectupoBanue

I'nmaBa 6.
JKu3Hp B coobmiecTBax.
OCHOBBI PKOJIOTHH.

26

56

Hcropust popmMupoBanus
co00I11eCTB JKHBBIX
OpPTaHW3MOB.

Coo01renns
yYanumXxcst

57

Buoreorpadus.
OcHOBHBIE OHMOMBI CYIIH.
Heapkruueckas o6sacTb.
[Taneapkruueckas
00J1aCTb.

58

Bocrounas 00J1aCTh.
Heotponuueckas
o0Jacte

59

Dduornckas 00J1aCTh.
ABcTpanuiickas

00J1acCTh.

60

Bz3anmoortHomenus
OpraHu3Ma M CpeJibl.
EcTtecTBeHHBIC
COO00IIIeCTBA JKUBBIX
OpraHU3MOB.
Buoreorneno3nl

61

JlaGopaTopHas
pabota « Uzydenue
U OINHCaHue
DKOCHUCTEM CBOEU
MECTHOCTH»




62

AbuoTtnueckue (HakTopsl
cpenbl.  Temmeparypa.
Cger.

63

AoluoTtndeckue (HaKTopbl
CpPEIBbL.

BnaxnaoCTb,
HMOHM3UPYIOIICe
U3ITy4yeHue.

64

NHTEHCUBHOCTH
JEHCTBUS bakTopoB
Cpenpbl.

65

BzaumoneiictBue
(baxTOpOB CpeIbl.

66

OrpannuuBaromun
dakTop.

67

OrpannuuBaromun
bakTop B Iepro
Pa3MHOXKEHHUS
OpPraHWU3MOB.

68

Buotnueckue akropsr
cpensl. Bunosoe
pa3HooOpasue
OHMOLIEHO30B

69

[IpakTnueckass  paborta
«CocraBieHne MHUILEBbIX
neneiy

[IpakTnueckas
pabora

70

JlaGopaTtopHnas pabota
«BrrsaBienue uepr
MIPUCTIOCOOICHHOCTH
OpPTaHU3MOB K
BO3JICHCTBUIO
HKOJIOTHYECKUX
(bakTOpOBY.

JlaGopatopHnas
pabora

71

Cwmena OMOLIEHO30B.

72

[IprurHBl CMEHBI
OHMOLIEHO30B.

73

BzanmooTtHomenus
MEX]ly OpraHH3MaMH.
ITo3uTuBHEBIE
OTHOIIICHUS -
cUMON03, MyTyalIu3M

74

B3auMooTtHoImeHUs
MEXIY OpraHu3MaMHu.
Kooneparusi.

75

BzaumMooTtHOmIEHUS
MEXIy  OpraHU3MaMH..
KomMmMmencannusmM.

76

AHTHOMOTHYECKUE
OTHOLIIECHUS.




Konkypenuus

77

AHTUOMOTHYECKUE
OTHOILLICHUS.
XUITHAYECTBO.

78

AHTUOMOTHYECKUE
OTHOIIIEHUS.
[Tapazutuszm.

79

[Tapazutnueckue
OTHOUIEHUS Y PACTECHHIA.

80

Heiirpanuzm

81

KonTponbHo-
0000mIaronMii  ypoK 10
TeME
«B3anmMooTHOIIICHUS
MEXIy  OpTraHW3MaMH.
OCHOBEI PKOJIOTHH

TectupoBanue

['naBa 7. Buocdepa u
genoBek. Hoocdepa.

12

82

BzaumoneticTeue
YyeJIoBeKa Ha MPUPOAY B
MPOLECCE CTaHOBJICHUS
oO11ecTBa.

83

Ypok-koHpepeHuus
«BzaumojeiicTBue
YeloBeKa Ha MPHUPOAY B
MpollecCe CTAHOBJICHUS
o01IeCTBaY

84

[Ipupognbie pecypcsl U
ux UCIOJIb30BaHUE.
Ncuepniaembie pecypcehbl.

85

[Ipupognbie pecypcsl U
ux UCIOJIb30BaHUE.
HeBo3o0HOBHUMBIE
MPUPOJIHBIE PECYPCHI.

86

[HocnencrBus
XO03SIICTBEHHOMN
JEATETbHOCTH 4YeJIoBeKa
JUISL OKpYy>Karolen
Cpenbl. 3arpsi3HeHue
BO3/lyXa.

Coo0mmenust
y4anmxcs

87

3arpsi3HEHUE  MPECHBIX
BOJl U MHpOBOI0 OK€aHa.

Coo0mmenus
yUaIIAXCS

88

AHTpPONOreHHbIE
W3MEHEHUS MTOYBBHI.

Coo01renns
yYanuXxcst

89

Bnusiune denoBeka Ha
pacTUTENbHBIN U
JKUBOTHBIN MUD.

Coo01renns
YYanuXxcst

90

PagnoaxkTuBHOE
3arps3HeHue ouocdepsl.

Coo0mmenus
y4anmxcs

91

Oxpana nmpupoasl H

Coo01renns




NEPCIEKTHUBBI
palMOHAIBHOTO
PUPOJONOIB30BAHMS.

y4anmxcs

92

Oxpana npupoasl H
NEPCIEKTUBBI
paloHaIbHOIO
IPUPOJONOIb30BAHHUS.

Coo01renns
yYanmxcst

93

KonTponbHO-
0000mIaronmMii  ypoK 10
teMe  «buochepa m
yenoBek. Hoocdepay

TectupoBanue

I'nmaBa 8.
buonuka.

94

buonuka

95

Hcnonb3oBanue
YCJIOBCKOM MMPUHIIUIIOB
OpraHu3alu  PaCTEHHI
U )KUBOTHBIX.

Coo0mmenus
y4anmxcs

96

Dopmsbl KUBOI'O B
pupoe 51 ux
IIPOMBILUICHHBIE
aHajoru

97

Pons OHMOJIOrUU B
Oymyriem

Coo0mmenus
yUaIIAXCSI

98

Poms onosornu B
Oymyrmem

Coo01renns
yYanuxcst

O0001eHre 3HAHUHA

99-
102

O000meae 3HaHUA 1O
peaIMeTy

TectupoBanue




