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[osicHuTenbHAas 3aNIMCKA
Pabouast nporpamma no 6uonoruu pa3paboTaHa Ha OCHOBE aBTOPCKOM MPOTrpaMMBI IO

ouonornu YMK B.B. [laceunnka buosorus. Ilpumepnsie paboune nporpammsl. [Ipeamernas
muHUs yueOHuKOB «JIunus xus3am». 10 -11 wmaccer: yue6. Ilocobme mms obmeoOpa3oBart.
Opranmszanumit: yrioyon. yposens/B.B. Ilaceunuk, [.I'. [IBemos, T.M. EdumoBa. - M.:
[Tpoceemenue, 2019. YMK: buonorus.10 xmacc: y4e0. s oOmieoOpa3oBaT. OpraHU3AINN:
yrry0. ypoBenb/ mon. pen. B.B. Ilaceunmka. — M.: Ilpocemenue, 2019. (Jluaus >ku3HM)
buonorus.11 kmacc: yue6. mis obmeoOpa3oBar. opraHu3anuii: yry0. ypoBeHs/ mos. pen. B.B.
[Taceunuka. — M.: IIpocBemienne, 2019. (JIunus xu3nm)

OCHOBHBIE yeru U3yd4eHus: OUOJIOTHH :

*COLMATU3ANMSA O0YUAIOMIMXCS KaK BXOXKJICHHE B MU KYJIbTYPhl H COIMAIBHBIX OTHOIICHHH,
ofOecnieunBaromias BKIIOYEHHE OOy4alomMXCS B Ty WM WUHYIO TPYNNY WM OOLIHOCTh —
HOCHTENS €€ HOpPM, IEHHOCTEW, OPHEHTAIlN, OCBaUBAaEMBIX B IPOIIECCE 3HAKOMCTBA C MHUPOM
YKUBOU ITPUPOIBL;

'npuodIIeHHe K TI03HABATEIILHOM KyJbType KaK CHCTEME II03HABATEIbHBIX (HAYYHBIX)
LIEHHOCTEH, HAKOIJIEHHBIX 00IIECTBOM B chepe OMOTIOrNuYecKOl HayKH.

*OpPMEHTALMS B CHCTEME 3TUYECKUX HOPM UM LICHHOCTEW OTHOCHUTEIBHO METOJIOB, PE3YJIBTATOB U
JOCTHKEHUI COBPEMEHHOM OHMOJIOTMUECKO HayKH;

*pa3BUTHE I[I03HABATENIbHBIX KAa4yeCTB JUYHOCTH, B TOM YHCIIe TO3HABATEIHLHOIO MHTEpeca K
M3YYEHHUIO 00INX OMOIIOTUYECKUX 3aKOHOMEPHOCTEN M cCaMOMy IIPOLIECCY HAYYHOTO TIO3HAHUS,

*0BJIa/IeHHE YYeOHO — TMO3HABATEIbHBIMU M LIEHHOCTHO — CMBICIIOBBIMU KOMIIETEHTHOCTSMU
i GOpMHUPOBAHMSI TO3HABATENIBHON U HPaBCTBEHHOM KYJIbTYPHI, HAYUHOTO MHPOBO33PEHHUS, a
TaKkKe€ METOJO0JIOTHEH OHOJOTHYECKOrO OSKCIEPUMEHTa M 3JEMEHTApHbIMU  METOJaMu
OMOJIOTMYECKOT0 AKCIIEPUMEHTA U 3JIEMEHTAPHBIMUA METOIaMU OMOJIOTMUECKUX UCCIIECIOBAHUA ;

'(l)OpMPIpOBaHI/Ie OKOJIOTUYECKOI'O CO3HaHUus, HEHHOCTHOI'O OTHOLICHHS K JKUBOM npupoac u
YCJIOBCKY.

3adauu vzydeHuss OHWOJIOTHH :

e (opmupoBaHuE CHUCTEMBl OMOJOTUYECKHMX 3HAHHM KaK KOMIIOHEHTa €CTECTBEHHO —
HAyYHOW KapTUHBI MUDA,

® pa3BUTHE JHMYHOCTH OOYYaIOIIMXCS, MX HHTEJUIEKTYalbHOE€ W  HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHME Yy HHX T'yMaHUCTHYECKHX OTHOIICHHH H
9KOJIOTMYECKH 11e71ecO00pa3HOro MOBEJACHHs B ObITY U TPYJIOBOM NESTEIBHOCTH;

e BbBIPa0bOTKAa MOHUMAHUSA OOLIECTBEHHON MOTPEOHOCTH B PAa3BUTUU OHMOJIOTHMH, a TaKXKe
¢dopmMupoBaHHE OTHOIIEHUS K OHOJOIMHM Kak K BO3MOXXKHOW oOnactu Oyaymei
IIPAKTUYECKON JESITEIBHOCTH.

IInanupyemblie pe3yJbTaThl 0CBOCHHUsI Y1eOHOro npeamera «buonorns»

JIuunocmmuule pe3ynomamol:

¢ pcajmn3anusad I3THUYCCKUX YCTAHOBOK II0 OTHOIICHHIO K OMOJIOrNYECKUM OTKPBITHAM,
HUCCICAOBAHUAM U UX PE3YyJIbTAaTaM,

¢ [IpU3HAHUC BBICOKOM IIEHHOCTH JXH3HH BO BCEX €€ MMPOSABJICHUAX, 3O0POBbBS CBOCIO U
ApYyTrux Jno,ueﬁ, peamm3anusa YCTAaHOBOK 3I0POBOTO 06pa3a KH3HHU,



c(OPMHUPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HANPABJICHHBIX Ha IOJy4YCHHE HOBOTO
3HaHUS B 00jacTu OMOJIOTHH B CBSI3U C Oyaymiell mpoQecCHOHANBHOW JeSTeIbHOCTHIO
Wi OBITOBBIMU TpoOJeMaMH, CBA3aHHBIMU C COXpPaHEHHEM COOCTBEHHOTO 3/0POBbS U
9KOJIOTMYECKOM 6E€30MaCHOCTH.

Memanpeomemmuvie pezyiomamaol:

OBJIQJICHUE COCTABIISIIOIMMHU HCCIIEJOBATEIbCKON U IMPOEKTHON JEATEIbHOCTH, B TOM
YlCclie YMEHUEM BUJETHh MpOOJEMy, CTaBUTh BOIPOCHI, BbIJABUIaTh TMIIOTE3bl, JaBaTh
OTIpEe/IeNIeHUs] MOHATUSAM, KIACCU(PUIMPOBATh, HAOIIOAaTh, MPOBOJUTH SKCIIEPUMEHTHI,
JIeNIaTh BBIBOJIbI U 3aKIJIIOUEHUS, OOBSICHATH, I0Ka3bIBaTh, 3allUIIATh CBOU HJIEU;

yMeHue paboTaTh C pPa3HBIMH HCTOYHHUKAMHU OHOJIOTMYECKON HMH(OpMAILMU: HAXOIUTh
OMOJIOTUYECKYI0 MH(OPMAIIMIO B Pa3UYHBIX MCTOYHHMKAX (TEKCTE ydeOHMKa, HAY4HO-
MOMYJISIPHOM JUTEpaType, OMOJIOTUYECKHX CIOBApsSX U CIPABOYHUKAX); aHAIU3UPOBATH
U OLIEHUBATh MH(OpPMaLIKIO, TPEOOPa30BHIBATh €€ U3 OAHON (POPMBI B IPYTYIO;

yYMEHHE aJeKBATHO KCIIOJb30BaTh PEUEBbIE CPEACTBA JUISl TUCKYCCHUM U apryMEHTalluu
CBOEI MO3UIMH, CPaBHMBATh pPa3Hble TOYKH 3pEHUS, apryMEHTHPOBATh CBOIO TOUKY
3peHusi, OTCTauBaTh CBOIO MO3ULIUIO;

CIIOCOOHOCTh BBIOMpATh 1I€J€BbIE U CMBICIOBbIE YCTAaHOBKM B CBOMX JIEHCTBUSX,
MOCTYIKaX 110 OTHOIICHUIO K KUBOH MPUPOJIE, 310POBbIO CBOEMY U OKPYKAIOIIIHX.

Ilpeomemmnvie pezynomamot:
B no3naseamenvnoii (unmennekmyanvHoii) cghepe:

XapaKTepUCTUKA  COJepXaHUs  OHMOJIOTMYECKUX  Teopuil  (KJIETOYHOW  TeopHH,
sBosronnoHHOM Teopun Y. [lapBuna), yuenus B.M. Bepuaackoro o 6uocdepe, 3akoHos I
Mennensi, 3aKOHOMEPHOCTEH M3MEHUYMBOCTH, BKJIA/la BBLAAIOIIMXCS YUYEHBIX B pa3BUTHE
OMOJIOTMYECKON HAYKU;
BBIJICJICHUE CYILIECTBEHHBIX MPHU3HAKOB OMOJIOTMUECKUX OOBEKTOB (KJIETOK, OPraHU3MOB,
BHJIOB, PKOCUCTEM, Ouocdepbl) U mpoiieccoB (0OMEH BEIIECTB, Pa3MHOKEHUE, JIEICHUE
KIIETKH, OIUIOJOTBOPEHHUE, JCMCTBHE MCKYCCTBEHHOTO U €CTECTBEHHOTO OTOOPOB,
dbopMupoBaHHe MPUCHIOCOOICHHOCTH, OOpa3oBaHHWE BUIOB, KPYrOBOPOT BEIIECTB U
MpeBpalleHUE YHEPTUU B SKOcHCcTeMax u ouocdepe);
oOBsicHEeHHE poJau Ouojorud B (HOPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS: BKJIaja
OMOJIOTHYECKUX Teopuil B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOUH KapTHHBI
MHpPa; OTPUILATEIHHOTO BIHSHHUS alKOTOJIs, HUKOTHHA, HApPKOTHYECKHX BEIIECTB Ha
pa3BUTHE 3apoJblllla YEJIOBEKa, BIMSIHHS MYTareHOB Ha OPraHu3M YeJlOoBeKa,
9KOJIOTHYECKUX (DaKTOPOB HA OPraHU3MBbI; MPHUYUH SBOJIOIUH, U3MEHSEMOCTH BHUIOB,
HACJIEJICTBEHHBIX 3a00JI€BaHUN, MyTallUi, YCTOMYMBOCTH M CMEHBI DKOCHUCTEM;
MPOBEJICHUE JI0KA3aTeNbCTB (apryMEHTAIMs) €IMHCTBA KMBOW W HEXKHBOW MPHUPOJIBI,
pPOJICTBAa KHMBBIX OPTraHU3MOB; B3aUMOCBSI3€Hl OPraHM3MOB U OKpYKaIoIIeH Cpensl;
HE0OXOIMMOCTH COXPAHEHUS MHOTOO0OPa3us BUAOB;
YMEHHE TMOJIb30BAThCSI OMOJIOTUYECKONW TEPMUHOJIOTHEN U CUMBOJIUKOM;
pelieHne >IeMEHTAPHBIX OWOJIOTMUYECKUX 3a7ad, COCTaBICHHE DIIEMEHTApHBIX CXEM
CKPEIIMBAHUS U CXEM MEePEHOCa BEIIECTB U DHEPTHH B SKOCUCTEMaX (IIeTH MTUTaHWUS ),



e omnucaHue 0co0eit o MOp(HOIOTHIECKOMY KPUTEPHIO;

® BBbIIBICHHE HM3MEHUYMBOCTH, NPUCHOCOONCHUH OpPraHM3MOB K cpene oOuTaHwus,
HCTOYHUKOB MYTareHOB B OKpy’Karolleil cpeiie (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTH; M3MEHEHUN B HSKOCHUCTEMax Ha OHOJIOIMYECKUX
MOJENIAX;

e CcpaBHEHHE OMOJIOTMYECKUX OOBEKTOB (XMMUYECKHUN COCTAB )KMBON U HEXKUBOW MPUPOJIBI,
3apojplllla 4YeloBeKa U JAPYrUX MJIEKONUTAIONINX, HPUPOJIHBIE SKOCUCTEMBI U
arpo3’KOCHUCTEMBI CBOEH MECTHOCTH), IPOLIECCOB (E€CTECTBEHHBIH M HCKYCCTBEHHBIN
0oTOOp, TOJOBOE M 0OECroyioe pa3MHOXKEHHE) T (POpPMYyIHpPOBKA BBHIBOJOB Ha OCHOBE
CpaBHEHHS.

B yennocmmno — opuenmayuonnoii chepe:

® aHaJM3 M OIEHKA PA3JUYHBIX TUIIOTE3 CYIIHOCTH KHU3HM, MPOMCXOXKJEHHUS uYeloBeKa U
BO3HMKHOBEHHUS JKHU3HM, IJI00AJIbHBIX SKOJIOTMYECKUX MpoOJeM M MyTell uX peunieHws,
MOCJIEICTBUN COOCTBEHHOM JEATEIbHOCTH B OKpyKarolled cpene; OHMOIOrHMYecKOi
nH(popMalny, TOTydaeMOol U3 pa3HbIX HICTOYHHUKOB;

® OI[EHKAa J3TUYECKUX aCIEeKTOB HEKOTOPBIX HCCIEeNOBaHUMN B 00JaCTH OHWOTEXHOJIOTUU
(KITOHMpOBaHKE, UICKYCCTBEHHOE OIUIOJOTBOPEHUE, HANIPABICHHOE U3MEHEHNE T€HOMA).

B cghepe mpyooeoit oeamenvnocmu:

® OBJAJICHHE YMEHHUAMU U HABBIKAMH ITOCTAHOBKM OHOJOIMUYECKMX 3KCIIEPUMEHTOB MU

OOBSICHEHUS UX PE3YIbTATOB.

MecTo Kypca 0M0JI0rUM B Y4eOHOM IJIaHE
CornacHo @enepalibHOMY T'OCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY CPEIHErO
obmrero oopa3oBanus, yueOHbIN npeamet «buomorus» B 10-11 kiraccax Ha yriryOJIeHHOM ypOBHE
n3ydaercs no 3 yaca B Hegenmto B 10 kiacce, 105 yacoB Broau 11 knacce, 102 yaca B rog.

O6mee KOJIMYECTBO 4aCOB, OTBCACHHBIX HAa N3YYCHHUEC ITPEAMETA COCTABIIACT 207 gacos.

L. ITAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O ITIPEJIMETA
«BHOJIOI'ASI»

IlepBbIiii roa 00yuenus. «buonorus». 10 kiaace.

IIpexmeTHbIE:

Boinycknuk naywyumcs:

- packpeiBaTh Ha IpHUMepax pojb Ouosoruu B (HOPMUPOBAHHHM COBPEMEHHOUN HaydHOU
KapTUHBI MUPA U B IPAKTUYECKOU AESITETbHOCTHU JIIO/ICH;

- TIOHMMAaTh U OMNHUCHIBaTh B3aUMOCBSI3b MEXIY €CTECTBEHHBIMU HayKaMu: OMOJIOTHEH,
(bU3MKOM, XUMHEH; yCTaHABINBATh B3aUMOCBSI3b IPUPOIHBIX SIBICHUM;

- TOHUMATh CMBICT, pa3InyaTh M ONHUCHIBATh CHUCTEMHYIO CBSI3b  MEXKIY
OCHOBOTIOJIATAIONIUMHU ~ OHMOJIOTUYECKUMHU  TOHIATHSIMH:  «KJIETKA», «OPTaHU3M», «BUIY,
«QKOCHCTEMaY, «bnochepay;

- HCMOJB30BaTh OCHOBHBIE METOJbI HAYYHOTO IMO3HAHUS B YUEOHBIX OHMOIOTHUYECKUX
HCCIIETIOBAHUSX, TPOBOJAUTH SKCIIEPUMEHTHI M0 U3YUCHUIO OMOIOTHYECKUX OOBEKTOB U SIBICHUM,
OOBSCHSTH PE3YNIbTAThI SKCIIEPUMEHTOB, aHATTM3UPOBATH UX, (POPMYTUPOBATH BHIBOJIBI;



- ¢opMynupoBaTh THUNOTE3bl HA OCHOBAaHUHM IPEUIOKCHHONH  OHMOIOTHYECKOUN
nH(OPMALIUY U TIPEJIaraTh BApUaHThI TPOBEPKU TUIIOTES;

- CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXKAY COOOM IO 3aJIaHHBIM KPUTEPUSIM, JCIaTh
BBIBOJIBI 1 YMO3AKJIIOUCHHSI HA OCHOBE CPABHCHHS,

- 000CHOBBIBATh €IMHCTBO JKUBOW M HEKUBOUW MPUPOJIBI, POJCTBO KUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPYKaIOIIEH Cpe/ibl HA OCHOBE OMOJIOTHUECKUX TCOPHIA,

- MPUBOAMTH MPUMEPHI BEIIECTB OCHOBHBIX T'PYII OPraHUYCCKUX COCAMHCHUN KIICTKH
(OeKOB, )KUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

- pacmo3HaBaTh KJIETKU (IIPOKAPUOT U IYKAPHUOT, PACTEHUH M KUBOTHBIX) IO OMUCAHUIO,
Ha CXEMATHYECKUX H300paKEHUSX;, YCTAaHABIMBATH CBS3b CTPOCHHS M (PYHKIMH KOMIIOHECHTOB
KJIETKH, 000CHOBBIBATH MHOTOOOpa3He KIETOK;

- pacmo3HaBaTh MOMYJISIIIHIO M OMOJIOTHYECKUI BUJI II0 OCHOBHBIM ITPU3HAKAM;

- OMHCHIBATh (PEHOTHI MHOTOKJIETOYHBIX PACTCHHH U KUBOTHBIX IO MOP(OJIOTHICCKOMY
KPUTEPHIO;

- 00BSICHITH MHOTOOOpA3Ue OPTaHN3MOB, IPUMEHSISI YBOJIIOIHOHHYIO TEOPHIO;

- KJIacCH(PHUIMPOBATH OMOJIOTHYECKHE OOBEKTHl HA OCHOBAHHH OJHOTO WM HECKOJBKHX
CYIIIECTBCHHBIX TPU3HAKOB (THITBI MUTAHUS, CIIOCOOBI JBIXaHUS W Pa3MHOXEHHS, 0COOCHHOCTH
pa3BUTHS);

- OOBSICHATH MPUYUHBI HACTIEACTBEHHBIX 3a00JI€BaHNUI;

- BBISIBJISITh H3MEHYHUBOCTH Y OPTaHU3MOB; OOBSCHATH MPOSIBIICHUE BUJIOB N3MCHUHUBOCTH,
WCIOJIb3YS 3aKOHOMEPHOCTH U3MEHUNBOCTH;

- CpaBHUBATH HACIICJICTBCHHYIO U HEHACIICJACTBCHHYIO H3MECHUNBOCTD;

- BBIBIATH Mopdosiormueckue, (PHU3UOJOTUYECKHE, TTOBEJICHUYCCKHE  aJIalTaI[iu
OpPraHU3MOB K cpejie 0OMTaHUA U IEHCTBUIO SKOJIOTHUECKUX (PAKTOPOB;

- COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUU B SKOCHCTEME (1IeTTH MUTAHUS);

- TPUBOJUTH JOKA3aTeIbCTBA HEOOXOJAMMOCTH COXpaHEHUs OMopazHOOOpasus Jyist
YCTOWYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOIIEH CPEIbI;

- OIICHMBaTh JOCTOBEPHOCTH OMOJOTHMUYECKON HHG(OpMAaIMU, MOTYYeHHOHW M3 pa3HbIX
WCTOYHUKOB, BBIIEISATH HEOOXOAMMYIO HH(pOpMAIMIO JiIi HUCHOJB30BaHUS €€ B Y4yeOHOI
NEeSITEeIbHOCTH U PELICHUH MPAKTUYECKUX 33]1a4;

- MPEeACTaBIATH OMOJOTMYECKyl0 HHGOpMalMI0O B BHJIE TEKCTa, TaOMUIBlL, Tpaduka,
JarpamMMbl U JeJIaTh BBIBOAbI HA OCHOBAHHHU MPEICTABICHHBIX JaHHBIX;

- OLICHMBATh POJIb JOCTHKEHHUM I'€HETUKH, CEJEKIUU, OMOTEXHOJOTUU B MPAKTHYECKON
NeSITEeIbHOCTH YEJIOBEKa U B COOCTBEHHOM KHU3HU;

- OOBSACHATH HETATHBHOE BIIMSIHHUE BEIIECTB (AJKOTOJs, HUKOTHHA, HAPKOTHYECKHUX
BEII[ECTB) HA 3apPO/IbIIIEBOE PAa3BUTHE YEIIOBEKA;

- OOBSICHSTD MOCIICJICTBUS BIUSHUSI MyTarcHOB;

- 00BSICHATH BO3MOKHbBIE TIPUYMHBI HACIIEJCTBEHHBIX 3a00JI€BaHUIA.

Boinycknuk nonyuyum 603M0MHCHOCHIL HAYYUMBCA:

- JaBaTb Hay4yHOe OOBSICHEHHE OHOJIOTHUYECKUM (hakTaM, MpoleccaMm, SBJICHUSAM,
3aKOHOMEPHOCTSIM, UCTOJIb3ysl OMOJIOTUYECKUE TEOPUH (KIETOYHYIO, SBOJIIOIMOHHYIO), YYCHHE O
o6uocdepe, 3aKOHBI HACTIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

- XapaKTepU30BaTh COBPEMEHHBIC HAIPABJICHUS B Pa3BUTUU OMOJIOTHH; OMHUCHIBATH UX
BO3MOYHOE UCTIOJIH30BAaHUE B MPAKTUYECKOU eI TENbHOCTH;

- CpaBHUBATh CIIOCOOBI IeJICHUS KIETKH (MUTO3 ¥ MEH03);

-pemiath 3a1a4u Ha octpoenue pparmenta Bropoii nenu JJHK mo npemioxennomy
¢parmenty nepsoii, ”PHK (MPHK) no ysactky JIHK;

- pemiaTth 3a/la4d Ha OMpeJeNieHue KOJMYEeCTBa XPOMOCOM B COMATHUYECKUX M TMOJIOBBIX
KIIETKaX, a TAKKe B KJIETKaX Mepes] HadajaoM JeneHus (Meiio3a Wil MUTO03a) U TI0 €r0 OKOHYaHUHU
(17151 MHOTOKJIETOYHBIX OPTraHU3MOB);



- pemaTh T€HETHYECKHE 3a/1a4d Ha MOHOTHOPHUIHOE CKPEIIMBAHHE, COCTABISATH CXEMBI
MOHOTHOPUIHOTO  CKpEIMBAHUS, NPUMEHsSI 3aKOHBl HACJIEICTBEHHOCTH M  HCIOJb3YS
OMOJIOTUYECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY;

- YCTaHABJIMBATb THUIl HACJICJOBAHMS M XapakTep IPOSIBICHUSA IPU3HAKA 10 3aJaHHOU
CXEM€ POJOCIOBHOM, IPUMEHSIS 3aKOHBI HACIIEACTBEHHOCTH;

- OLEHUBATHh pE3yJbTaTbl B3aUMOJCWCTBUS YEIOBEKA M OKPYXKAIOLIEH Cpelsl,
IIPOTHO3UPOBATh BO3MOJKHBIE TIOCIEIACTBUS JAEATEIBHOCTH 4YEJIOBEKa I CYyLIECTBOBAHUS
OTJENbHBIX OMOJIOTHYECKHX 0OBEKTOB H LEBIX IPUPOIHBIX COOOIIECTB.

Bropoii rox o6yuenuns. «buosorus». 11 kiaacc.

Buvinycknuk nayuumca:

- OIICHUBATH POJIb OMOJIOTHYECKUX OTKPBITUNA U COBPEMEHHBIX UCCIICIOBAHUN B PA3BUTHU
HayK{ U B MPAKTHYECKOU JIEATETLHOCTH JIOICH;

- OIIEHUBATHh POJIb OMOJIOTUH B (DOPMHUPOBAHUHU COBPEMEHHOUN HAy4YHOW KapTHHBI MUpA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OUOJIOTHH;

- YCTAaHABIIMBATh M XapaKTEPU30BaTh CBS3b OCHOBOIOJIATAIOIIUX OMOJIOTHYECKUX
MOHATUN (KJIETKA, OpraHu3M, BHJI, IKOCUCTEMA, Onocdepa) ¢ OCHOBOIOIATAIOIIUMHU TOHITHSIMU
JPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CHCTEMY B3IJISZIOB Ha JKMBYIO MPUPOJY M MECTO B HEW UEIOBEKa,
MPUMEHSISI OMOJIOTUYECKHE TEOPUH, YICHHUsI, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI UX
MIPUMEHHUMOCTH;

- TPOBOJUTH YUE€OHO-UCCIIENAOBATEIBCKYIO NEATEIbHOCTh IO OHOJIOTHH: BBIABUTATH
TUTIOTE3bI, TJIAHUPOBATh paboTy, OTOMPaTh W MPeoOpa30BhIBATh HEOOXOAMMYIO WH(OPMAIIHIO,
MIPOBOJUTH SKCIIEPUMEHTHI, HHTEPHPETUPOBATH PE3YJIbTaThl, [elaTh BBHIBOJBI Ha OCHOBE
MOJIyYE€HHBIX PE3y/bTaTOB;

- BBIBIATH U OOOCHOBBIBaTH CYIIECTBEHHbIE OCOOCHHOCTH pa3HBbIX YpOBHEH
OpraHu3aIiy KU3HU;

- YCTaHaBJIMBATh CBS3b CTPOCHUS M QYHKIIHUNA OCHOBHBIX OMOJIOTMYECKUX MaKPOMOJIEKYT,
UX POJIb B IIpoleccax KJIETOYHOTO METaboIn3Ma;

- pewmath 3a7a4yd Ha ompezaesneHue nociuenoatenbHocT HykiaeotunoB JIHK u nPHK
(MPHK), antuxomonoB TPHK, nmocnenoBaTenbHOCTH aMUHOKHCIIOT B MOJICKYJIe Oelka, MPUMEHSIS
3HAHUS O PEAKLUAX MATPUYHOTO CUHTE3a, FEHETHUECKOM KOJIe, MPUHIUIIE KOMIIEMEHTapHOCTH;

- JenaTh BbIBOJABI 00 HM3MEHEHMSX, KOTOpbIE MPOM30UIYT B Mpoleccax MaTpUYHOIO
CUHTE3a, B cllydae U3MEHEHHsI MocieIoBaTeIbHOCTU HykieoTHn0B JIHK;

- cpaBHUBaTh (a3bl JeNeHUs KJIETKU; pellaTh 3ajJauyd Ha OIpe/ieJieHHEe U CpaBHEHHUE
KOJIM4ecTBa reHeTudeckoro marepuana (xpomocomM u JIHK) B kierkax MHOTOKIETOYHBIX
OpPraHM3MOB B pa3HbIX (ha3ax KIETOYHOTO [IUKJIA;

- BBIABIISATH CYIIECTBEHHbIC MPU3HAKU CTPOCHUS KIETOK OPraHM3MOB PasHBIX IAPCTB
KUBOM MPHUPOJBI, YCTAaHABIMBATh B3aMMOCBS3b CTPOEHHUS W (YHKIMHA YacTeld M OPraHoHJIOB
KIIETKU;

- 000CHOBBIBATh B3aUMOCBSI3b TNIACTUYECKOTO U IHEPTETUYECKOTO OOMEHOB;

-CpaBHUBAThH MPOIIECCHI MIACTUYECKOTO U SHEPreTHYeCKOro 0OMEHOB, MPOUCXOSIINX B
KJIETKaX KUBBIX OPraHU3MOB;

- OMPENENATh KOJTUYECTBO XPOMOCOM B KJIETKAaX PACTEHHI OCHOBHBIX OTJIEJIOB HA Pa3HbIX
JTanax KU3HEHHOTO IIUKJIIA;

- pemiaTh T€HETHYECKHE 3a/layd Ha JUTHOPHIHOE CKpEeUIMBaHUE, CIEIUIEHHOE (B TOM
qyclie C TI0JIOM) HAacleOBaHWE, AaHAIM3UPYIONIee CKpEIIUBAaHUE, TMPHUMEHsS 3aKOHBI
HAaCJEACTBEHHOCTH M 3aKOHOMEPHOCTH CLIETNIEHHOTO HACIEA0BaHUS;

- packpbiBaTh  MNPHYMHBI  HACIEACTBEHHBIX  3a00JeBaHUI, apryMEHTHpPOBATh
HE0OX0IMMOCTh Mep MPEAYIPEkKACHUSI TAKUX 3a00JIEBaHUI;

- CpaBHHUBATh pPa3HbIe CIOCOOBI PAa3MHOKEHHS OPraHU3MOB;

- XapaKkTepu30BaTh OCHOBHBIE ATAMbl OHTOIE€HE3a OPTaHU3MOB;



-BBISIBJIATH MPUYHUHBI M CYIIECTBEHHBIC MPU3HAKH MOIU(PUKAIMOHHON M MYTAIIMOHHOMN
W3MEHUYUBOCTH;

- 000CHOBBIBAThH POJIb U3MEHUYMBOCTU B €CTECTBEHHOM M MCKYCCTBEHHOM OTOODE;

- 000CHOBBIBaTh 3HAYCHHE Pa3HBIX METOJOB CEJIECKIMU B CO3/JaHUU COPTOB PACTECHUH,
MOPOJI )KUBOTHBIX U ITAMMOB MUKPOOPTaHU3MOB;

- 000OCHOBBIBATh TIPUYUHBI HM3MEHSAEMOCTH M MHOTOOOpa3usi BHJOB, IPUMEHSISA
CHHTETHYECKYIO TEOPHIO SBOJIOLNH;

-XapaKTepHU30BaTh MOMYISALUIO KaK €AWHUITY BOJIOINH, BU KAK CHCTEMATHIECKYIO
KaTErOPHIO U KaK Pe3yJbTaT SBOJIIOLNY;

- YCTaHABIIMBATh CBSI3b CTPYKTYPBI U CBOWCTB 3KOCHCTEMBI;

- COCTaBIJIATH CXEMBI ITEPEHOCA BEIIECTB M JHEPIHH B IKOCHUCTEME (CeTH IMUTaHHSA),
MIPOTHO3UPOBATh UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHsI (DaKTOPOB CpeJibl;

- apryMEHTHPOBATh COOCTBEHHYIO MO3UIHIO 110 OTHOIIEHHUIO K YKOJIOTHYECKIM
npobseMaM U TOBEJICHUIO B IPUPOJTHOM CPelIe;

- 000CHOBBIBaTh HEOOXOJWMOCTh YCTOWYHMBOTO DAa3BUTHS KaK YCIOBHS COXPaHEHHS
ouocdepsr;

- OIICHMBATh TPAKTHYECKOE W ITUYECKOE 3HAYCHHWE COBPEMEHHBIX HCCIICIOBAHUI B
OMOJIOTHH, MEJUIINHE, SKOJIOTUH, OMOTEXHOJIOTHH;

- 000CHOBBIBATh COOCTBEHHYIO OIICHKY,

- BBISIBJISITH B TEKCTE OMOJIOTUIECKOTO COACPIKaHUS MTPOOIEMY H apryMEHTHPOBAHHO
ee 00BICHSITE,

- TPEACTaBIATH OHOJOTMYECKYl0 HH(OPMAlMIO B BHJAE TEKCTa, TaOIMIIBI, CXEMBI,
rpaduka, TuarpaMMel U IeJIaTh BBIBOJIBI HA OCHOBAHHH MTPE/ICTABICHHBIX JTAHHBIX;

- mpeoOpa3zoBbIBaTh Tpaduk, TAOIHUIly, AMArpaMMy, CXeMy B TEKCT OHOJOTHYECKOTO
coJlep>KaHusl.

Boinycknuk nonyuyum 603M0M#CHOCHIb HAYYUMBCA:

- OpPraHM30BbIBAaTh U MPOBOAUTH WHIUBUAYAIBHYIO HCCIIEIOBATENIbCKYIO NESTENbHOCTh
1o 6uonoruu (WM pa3padaThiBaTh WHINBUYyaTbHBIN MTPOCKT):

- BBIJIBUTATh TUTIOTE3bI, INIAHUPOBATH PabOTy, OTOMpATh U TPeoOPa30BHIBATH
HeoOXouMyI0 HMHGOpPMALIMIO, MPOBOAUTH JKCIEPUMEHTHI, HUHTEPIPETUPOBATH PE3YJIbTATHI,
JieNiaTh BBIBOJBI HA OCHOBE IIOJYYEHHBIX pE3YJIbTAaTOB, MPEACTABIATh MPOAYKT CBOUX
HCCIICIOBAHNI;

- IPOrHO3UPOBATh MOCIEACTBUS COOCTBEHHBIX MCCIEAOBAHUM C YIETOM 3TUYECKUX HOPM
1 DKOJIOTUYECKUX TPeOOBaHUI;

- BBIIETIATH CYIIECTBEHHbIE OCOOCHHOCTH KU3HEHHBIX LUKIIOB IMPEICTAaBUTENEH pa3HbIX
OTJIEJIOB PACTEHUI U TUIIOB )KUBOTHBIX;

- n300pakaTh IUKJIBI PAa3BUTHUS B BUJE CXEM;

- aHaJIM3UpPOBATh M HUCIOJB30BaTh B PEIICHUU Y4YEOHBIX U HCCIEAOBATEIBCKUX 3a]lay
MH(OPMALIUIO O COBPEMEHHBIX UCCIEIOBAHUAX B OMOJIOTHUH, METUIIMHE U SKOJIOTUH;

- apryMeHTHPOBATh HE00XO0MMOCTh CHHTE3a €CTECTBEHHOHAYYHOT'O u
COLIMOTYMAaHHUTAPHOTO 3HAHMS B 310Xy UH()OPMAIIMOHHON IMBUIN3AIINY;

- MOJIEIUPOBATh WM3MEHEHHE SKOCHUCTEM TMOJ BIUSHUEM Pa3NUYHBIX Tpynn (aKkTOpoB
OKpY’Karollen Cpeibl;

- BBIBIATH B TMPOLIECCE  MCCIENOBATENbCKOW  AEATETbHOCTH  TOCTEACTBUS
aHTPOTIOT€HHOT'0 BO3/AEHCTBHS Ha IKOCUCTEMbI CBOETO PErHOHA, Mpeylaratb CocoObl CHUKEHUS
aHTPOTIOT€HHOT'0 BO3/IEHCTBUS HA SKOCHCTEMBI;

- HCTIOJIb30BaTh MPUOOPETEHHBIE KOMIIETEHIMH B MMPAKTHUYECKON AeSITeTbHOCTU
M TIOBCEIHEBHOW KU3HHW, I TIPUOOPETCHHs] OTMBITa JEATEIHHOCTH, MPEALIECCTBYIOMIEH
npodeccuoHaTbHON, B OCHOBE KOTOPOM JIEKUT OMOJIOTHS KaK y4eOHBINH IpeaMeET.

JInyHOCTHBIE Pe3yabTAThI.

Buinycknuk nayuumca:



- TPaXXJAHCKOW WIEHTUYHOCTH, MATPUOTU3MY, YBAKECHHMIO K CBOEMY HApOLy, YYyBCTBY
OTBETCTBEHHOCTHU nepes OTeuecTBOM;

- Hay4yHOMY MHPOBO33PEHHIO, COOTBETCTBYIOLIEMY COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOMY Ha JHMAaJOre KyJIbTYp, a TAaKKe Pa3IMYHbBIX
(opM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAET CBOE MECTO B MOJHUKYIHTYPHOM MHUPE;

- TPUHATHIO IICHHOCTEH 3JI0pOBOTO 00pa3a >KU3HHU, TMOTPEOHOCTH B (U3NUIECKOM
CaMOCOBEPIIEHCTBOBAHHUH, 3aHSATHIO CIIOPTUBHO-03/I0POBUTEIBHOM JIEATETHLHOCTHIO;

- HEMIPHUATHUIO BPEHBIX IPUBBIUEK: KypeHHUS, YITOTPEOICHHUS aJIKOTOJIsI, HAPKOTHUKOB.

BoinyckHuk nosiyuum 603mMo0MCHOCHb HAYYUMbCA:

- OepeXHOMY, OTBETCTBEHHOMY M KOMIIETEHTHOMY OTHOIICHHIO K (H3UYECKOMY H
MICUXOJIOTUYECKOMY 3JI0POBBIO KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJICH, YMEHUIO OKa3bIBATh
MIEPBYIO TIOMOIIIb;

- @OpMHpOBaHI/IIO OCHOB 3KOJIOTHYECKOI'O MBIIIJICHHS, OCO3HAHUIO BJIMAHUSA COLIMAJIBHO-
HKOHOMHYECKUX MPOIIECCOB HAa COCTOSTHUE TIPHUPOTHON CPEIb;

- (QOpMHUpPOBAaHHIO TOTOBHOCTH M CIOCOOHOCTM K OOpa3OBaHUIO, B TOM YHCIIE
caMo00pa30BaHUIO Ha TPOTHKEHUN BCEH )KU3HM, CO3HATEILHOMY OTHOIICHUIO K HEITPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON MPO(ECCHOHATIBHOM U OOIIECTBEHHOH JIEATETHHOCTH,

- JenaTh OCO3HAHHBIM BBIOOp Oynymiel mnpodeccun W peann3oBaTh COOCTBEHHBIC
JKHU3HCHHBIC IIJIaHBbI, Q)OpMHpOBaTB OTHOIICHUEC K HpO(l)eCCPIOHaJ'IBHOfI JCATCIIBHOCTH KaK
BO3MOXHOCTHU y4dacCTusa B peuiCHUun JINYHBIX, O6I]_[eCTBeHHBIX, rocyaapCTBCHHBIX,
0O0IIeHAITMOHATEHBIX TPOOJIEM.

Io3HaBaTebHBIE Pe3y/IbTATHI.

Boinycknuk naywumcesa:

* CaMOCTOATEIBHO BBIAEATH U (POPMYIHPOBATh MO3HABATEIbHBIC LEINIH;

* HaxXoAWTh M BBIAEHATH HEOOXOAUMYIO HMH(POpPMAIUIO; TMPUMEHSATH METOJIBI
MH(OPMALIMOHHOTO MOKUCKA, B TOM YHCJE C TOMOIIbIO KOMITbIOTEPHBIX CPECTB;

* CTPYKTYpUPOBATh 3HAHUS;

* BbIOWpaTh Hambosee 3PQPEeKTHBHBIE CHOCOOBI PEIICHUS 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

* OMpeAeNsATh OCHOBHYIO U BTOPOCTENEHHYIO HHPOPMAIUIO; CBOOOIHO OPUEHTHPOBATHCS
U BOCIPUHUMATh TEKCThI XYAO0XKECTBEHHOTO, HAYYHOTO, IMyOJIUIIMCTUYECKOTO ¥ OPUIHAIBLHO -
JIeJIOBOTO CTUJIEH;

* IOHUMAaTh U aJICKBATHO OLICHUBATh SI3bIK CPEACTB MAacCOBOM MH(OPMALIUU;

* CTaBUTh U (OPMYIUPOBATH MPOOIEMBI, CaMOCTOATEIbHO CO3/1aBaTh AaJTOPUTMBI
JESITENLHOCTH MPH PEIICHUH MPOOJIeM TBOPUYECKOTO U TOMCKOBOTO XapaKTepa;

* MOJIETUPOBAHUIO - MIPE0OpPa30BaHUI0 0OBEKTOB U3 YYBCTBEHHON (POPMBI B MOJIEINb, T
BBIZICTICHBl CYIIECTBEHHBIC XapaKTEpUCTUKU OObeKTa (MPOCTpaHCTBEHHO-rpaduueckas HIn
3HAKOBO-CUMBOJIMYECKAs).

Boinycknuk noayuum 603MO0XiCHOCHIb HAYUUMbCA:

- pebdnexcuu crmocoOOB M YCIOBUN JEHCTBHI, KOHTPOJIO M OIICHKE Mpolecca H
PE3yNbTAaTOB ACITEIBHOCTH;

- popMyIHpPOBATH MPOOIIEMBI;

- BBIJIBUTATh THUIOTE3bI U UX 00OCHOBBIBATD;

- CTpOUTH JIOTUYECKHE IEMOYKH PACCYXKACHUN, aHaJIM3UpOBaTh HCTUHHOCTHU
YTBEPKICHUN;

- YCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3M, MPEJCTABIATH LIETIOYKH OOBEKTOB U
SIBJICHUI;

-  QHAIM3WPOBATh OOBEKTHI C IIENbI0 BBIJEICHUS TMPU3HAKOB (CYIIECTBEHHBIX,
HECYIIECTBEHHBIX);

- MpeoOpa3oBBIBATH MOJIENH C IIENbI0 BBHISBICHHUS OOIIUX 3aKOHOB, OIMPEIEISFOIINX
JAHHYIO TIPEIMETHYIO 00JIaCTh;



- CHHTE€3y — COCTaBJICHHUIO IE€JOr0 M3 4YacTeil, B TOM YHCIE CAMOCTOSTEIbHOMY
JOCTPaUBAHUIO C BOCIIOJIHEHUEM HEJIOCTAIOIUX KOMIIOHEHTOB;

- CaMOCTOSATEIHLHOMY CO3JIaHUIO CHOCOOOB peIIeHUs MpPoOJIeM TBOPYECKOTO U
MMOMCKOBOI'O XapakTepa.

PeryisiTUBHBIE pPe3yIbTAThI.

Buinycknuk naywumcs:

- IIEJIETOJIAraHNI0 KaK MOCTAHOBKE y4eOHOU 3a/ladyu Ha OCHOBE COOTHECEHUS TOTO, YTO
y>K€ U3BECTHO U YCBOCHO YUAIUMCSI, U TOTO, YTO €Il HEU3BECTHO;

- IUIAHUPOBAHUIO — OINPEICIICHUIO TMOCIEAOBATEILHOCTH MPOMEXYTOUHBIX IIeJIeH C
Y4E€TOM KOHEUHOTO PE3yJIbTaTa; COCTABIICHUE IUIaHA U TIOCIIEI0BATEILHOCTH JICHCTBHIA,

- TPOTHO3UPOBAHUIO — TIPEABOCXUIICHUIO pe3yibTaTa W YPOBHS YCBOECHUS, €r0
BPEMEHHBIX XapaKTePUCTHK;

- KOHTPOJIIO B (opMe CIWYEHHUs crnocoda JEUCTBUS M €ro pe3ysibTara C 3aJlaHHBIM
ATAJIOHOM C LEJIbI0 OOHApYEHUS OTKIIOHEHUM U OTIMYUNA OT TAJIOHA;

- HaBBIKaM TO3HABATEIbHOM, Y4eOHO-UCCIEIOBATEIILCKON U MPOEKTHOM NEATEeIbHOCTH,
HaBBIKaM pas3perieHus mpoOaeM; CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIbHOMY IOUCKY
METO/JIOB PEIIEHUS MPAKTUUECKHUX 33]1a4, MPUMEHEHHUIO Pa3TUYHBIX METOIOB MTO3HAHUS.

Boinycknuk noayuum 603mo0icHOCHb HAYUUMBCA:

- KOPPEKIIMU — BHECEHHIO HEOOXOJMMBIX JOTMOJIHEHUH M KOPPEKTHB B TUIAH M CIIOCO0
JICHUCTBUS B CIIydae PacXO>KJIEHHUS dTaJOHA, PEATbHOTO JIEHCTBHS M €T0 MPOAYKTA;

- OIICHWBATh, BBIJICIATH W OCO3HABATh TO, YTO YK€ YCBOEGHO W YTO €IIE TMOJJICKHUT
YCBOEHHUIO, 0CO3HAHUIO KaYECTBA U YPOBHS YCBOCHUS,

- CaMOPETYJISIIUN KaK CIIOCOOHOCTH K MOOWMIIM3AINHU CUJI M DHEPTUH, K BOJIEBOMY YCHUITHIO
(x BBIOOpY B CUTYalluUl MOTHUBAIITMOHHOTO KOH(JIMKTA) ¥ MPEOA0JICHUIO MPEATCTBHA;

- YMEHHIO CaMOCTOSATEIbHO OIpPEAEsATh LEIH U COCTaBJIATh IUIAHBI; CaMOCTOSATEIHHO
OCYIIECTBJISATh, KOHTPOJUPOBATh M KOPPEKTHPOBATh y4eOHYIO W BHEy4eOHYI0 (BKIOYas
BHEIIKOJIbHYIO) I€ATEIbHOCTD; UCII0JIb30BATh BCE BOZMOXHBIE PECYPCHI ISl JOCTHUKEHHUSI LIeTIei;
BBIOMpATH YCIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYaLHsIX;

- YMEHHMIO NPOIYKTUBHO OOIIAThCA W B3aUMOJEHCTBOBAaTH B IMPOIIECCE COBMECTHOM
NesITeNIbHOCTH, YYUTBIBATh NMO3ULIUU APYroro, 3G(eKTUBHO pa3peiiaTh KOH(PIUKTHI.

KomMMmyHuKkaTuBHbBIE pe3y/bTaThbl.

Boinycknuk nayuumca:

- BCTyNaTh B AUAJIOT;

- Y4acTBOBATh B KOJUIEKTUBHOM OOCYXACHUU MTPOOIIEM;

- UHTETPUPOBATHCS B TPYIIILY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJIEHCTBUE U
COTPYIHHYECTBO CO CBEPCTHUKAMH U B3POCIIBIMU;

- IUTAHUPOBATh y4eOHOE COTPYTHHYECTBO C YUMTEIEM U CBEPCTHHUKAMU — OMPEICIATh
ey, PyHKIUN yI4aCTHUKOB, CIIOCOOBI B3aUMOJICHCTBUSI.

Boinycknuk noayuum 603mMO0XiCHOCHIb HAYUUMbCA:

- CTaBUTbh BOIIPOCHI — COTPYJHHYATH B MOUCKE U cOope nHpOopMaIuy;

- paspemiatb KOH(IMKTBI — BBISBIATh, HUIACHTU(PUKAIMK MPOOIEMbl, HAXOIUTh U
OIICHUBAThH aJbTEPHATUBHBIE CIIOCOOBI pa3penieHust KOH(IUKTOB,

- MPUHUMAThH PEIICHHUS U X peaTn30BaTh;

- YOpaBIATH MOBEJACHHEM MapTHEPA — KOHTPOJIHPOBATH, KOPPEKTUPOBATH, OLIEHUBATH
ero JeHCTBUH;

- BbIpakaThb CBOM MBICIIM B COOTBETCTBHH C 3aJadyaMU U YCIOBUSMHU KOMMYHUKAIIUU;
BIIQJICHUIO MOHOJIOTUYECKOM W JAMajorudyeckoil (GopmMaMu pedyd B COOTBETCTBHH C
rpaMMaTUYECKUMU W CHHTAaKCHYECKMMH HOpPMaMHU POJHOTO $3bIKa, COBPEMEHHBIX CPEJICTB
KOMMYHHKAITIH.

Il. COAEP’) KAHUE YYEBHOI'O IPEAMETA «bHOJIOT USI»



10 kaacc. «buosorus». (3 yaca B Hexe10, 105 yacos B ron).
Beenenue (1 u)

Mecro kypca «OO0rmmas 6uoJIorus» B CUCTEME €CTECTBEHHO-HAYYHBIX JUCIUIUINH, a TaKkKe
B OMosornyeckux Haykax. Llenu u 3amaun kypca. 3HaueHue npeaMeTa i IOHUMaHHs €JMHCTBA
BCEro XMBOTO M B3aMMO3aBUCHUMOCTH Bcex dacTeil Omocdeprt 3emun. buonorus kak Hayka;
npeaMeT W MeToAbl m3ydeHuss B Ouonormu. OOmas OMOJIOTHS — JUCHUIUIMHA, W3ydaromias
OCHOBHBIE 3aKOHOMEPHOCTH BO3HUKHOBEHMS, Pa3BUTUS U NOJAEpPKAHMUS KU3HU Ha 3eMile.
OOmrast 6uoJIoTHs KaK OJMH M3 UCTOYHUKOB (POPMUPOBAHUS AUATEKTUKO-MATEPHATUCTHYECKOTO
MHpOBO33peHUd.  OO0IeOnoIOTHYECKUe  3aKOHOMEPHOCTM — OCHOBAa  palMOHAJIbHOIO
IIPUPO/I0IIOJIBL30BAHUS; COXpaHEHUE OKpY’Karolen Cpelbl; UHTECHCU(UKAIIH
CEJIbCKOXO3SMCTBEHHOIO  NPOM3BOJCTBA W  COXPAHEHHUs  3/0poBbs  yenoBeka. CBs3b
OMOJIOTMYECKUX JUCHUUIUIMH C JpYTMMHM Haykamu (Xumued, ¢u3ukod, reorpaduei,
acTpOHOMHUEHN, UCTOpHEH U ap.). Ponp 6uonoruu B popMUPOBAHUU HAYUYHBIX MPEICTaBICHUN O
MHUpE.

Pa3znen IL.IIpoucxosknaeHue U HaYaJbHbIE ITANBI PA3BUTHSA KU3HHU HA 3eMiie

I'naBa 1. MHoroo6pa3ue :;xuBoTHOro mupa. OcHoBHbIe cBoiicTBa *kuBoii MaTepuu(5
)

Kuzsup kak popma CyliecTBOBaHUS MAaTE€PHUH; OINPENEICHUS MOHATUS KU3HBbY. JKU3Hb U
KUBOE BEIIECTBO; KOCHOE M OMOKOCHOE BellecTBO Onochepbl. YPOBHM OpraHM3allMM >KUBOU
MaTepHUH U MPUHIIUIBI UX BBIACIECHUS; MOJIEKYJIAPHBIM, CyOKIIETOUHBIH, KIETOUHBIH, TKAHEBBIN U
OpraHHBbIN, OpPraHU3MEHHBIN, MOMYISIMOHHO-BUIOBON, OHMOIICHOTHYECKUA U OHOCQEpHBIN
YPOBHHU OpraHU3aIMH KUBOTO.

EavHCTBO XMMHUYECKOTO COCTaBa UBOM MaTepuH; OCHOBHBIE TPYIIbl XUMHUYECKUX
AJIEMEHTOB M MOJIEKYJ, oOpasyromue XuBoe BemiecTBo Ouocdepnl. Kierounoe crtpoeHue
OpraHu3moB, Hacesstomux 3emiato. OOMeH BemecTB (MeTaboMM3M) W CaMOPETYJSALHs B
OMOJIOTMYECKUX CHUCTEMAaX; MOHITHE O TOMEOCTa3e KaK YCIOBUHU CYIIECTBOBAHUS KUBBIX CHCTEM.
CaMOBOCHIPOM3BEICHNE; HACIEACTBEHHOCTh M H3MEHYMBOCTh KaK OCHOBA CYHIECTBOBAHMS
KUBOW MATEpUH, WX NPOSBICHHS Ha PA3IUYHBIX YPOBHAX OpraHu3anuu xuBoro. Poct u
paszButue. PazmpaxxumocTth; (opMbl U30MpATENbHOM peakiMy OpPraHU3MOB Ha BHEUIHHE
BO3JIeHCTBUSL (O€3yclOBHbIE U YCIOBHBIE pPE(IEKChl; TAKCHCHI, TPONM3MbI U HACTHH).
PUTMHUYHOCTD TPOIECCOB IKUBHEACSITENLHOCTH; OHOJOTHYECKHE PUTMBI M HUX aJalTHBHOE
3HaueHHe. JIMCKPETHOCTh KUBOTO BEUIECTBA W B3aUMOOTHOIIEHME 4YacTH U LEJIOro B
Oouocucremax. JHEPro3aBUCUMOCTb KUBBIX OPraHU3MOB; POPMBI NOTPEOIECHUS YFHEPTUH.

['maBa 2 Bo3nnkHoBeHMe KU3HM HA 3emute. (7 9)

Mudonoruueckue npeacrasieHus. [lpencraBnenus Apucrtorens, DMIENOKIa U APYTrUX
aHTUYHBIX YyueHbIX. [lepBble HaydHbIE TIOMBITKA OOBSICHEHHUS CYIIHOCTH M Ipolecca
BO3HUKHOBEHMS *U3HU. OnbiTel @. Penu, B3rsaael Y. ['apses, JI. Huarema; skcnepumenTsl JI.
[Tactepa. Teopuu Beunoctu xu3nu I'. Puxrtepa u npyrux yuensix (I'. I'enbmromnsi, I'. Tomcow,
C. Appennyc, I1. JlazapeB). MaTtepuanuctuyeckue npeacTaBIeHUs] O BOSHUKHOBEHHUH JKU3HU Ha
3emuie. IlpeanocbulkM BO3HUMKHOBEHHMS JKM3HM Ha 3emile: KOCMHUYECKHE U IUIaHETapHbIE
MPEANOCHUIKNA; XUMUYECKUE MPEANOCHUIKH 3BOIIOLNUNA MAaTEPUH B HAIPABICHUN BO3HUKHOBEHUS
OpraHMYeCcKUX MOJIeKYJ: TepBUYHas atMochepa M HSBOJIIOLUSA XUMHUYECKHX HIIEMEHTOB,
HEOPraHMYECKUX U OPraHNYECKUX MOJIEKYJI HA PAHHUX 3Tanax pa3BUTUS 3EMIJIN.

CoBpeMeHHbIE MPEICTAaBICHUS O BO3HUKHOBEHMH >XKU3HM; B3rasl O. Ildurorepa, k.
OnneHa. DBOJIIOLUSA XUMHUYECKHX 3JE€MEHTOB B KOCMMYECKOM MpocTpaHcTBe. OOpasoBaHue
IUTaHeTHBIX ~ cucTeM. llepBuuHas armocdepa 3emiid U XUMHYECKHE IPEINOCHUIKH
BO3HMKHOBEHHU XHU3HU. MICTOUHMKM 3HEpruu M BO3pacT 3eMJIM. YCIOBHUS Cpelbl Ha JApPEBHEH
3emuie; Teopuss A. WM. Onapuna, onsitel C. Muuepa. Xumuueckas 3BOJIOLUS.
Hebuosornyeckuii CHHTE3 OPraHU4YeCKUX COeTUHEHUH.

Tepmuueckas Teopus. Teopust ancopbuuu. 3Hauenue padotr C. Pokca u Jx. bepnana.
Huskoremneparypnas teopus K. Cumonecky u ®. Jlemema. KoauepBaTHble Kamim M HX
sBoJifoIUA. Teopuu IpoUCXOXKAEHUs MpoToOHonoauMepoB. CBOHCTBA KOAlEpBAaTOB: PEAKIIUU



oOMeHa BemecTB, camoBocnpousBeneHue. I'mnoreza mupa PHK. DBomonus mpoToOHOHTOB:
(dopmMupoBaHHE BHYTPEHHEH Cpelbl, TOSBJICHUE KAaTalM3aTOPOB OPraHUYECKON MpPUPOIbI,
HBOJIIOIUS SHEPTETUYECKUX CUCTEM U METa00JIN3Ma; BOSHUKHOBEHHE T€HETHYECKOTO KO/Ia.

Bo3HUKHOBEHHE SHEPTETUYECKUX CUCTEM: poJib upodocdara. OOpa3oBaHe NOJIMMEPOB;
3HaYEHUE Hecnenu puaeckoi KaTaJIUTHYECKOMN aKTUBHOCTHU HOJIMIENTH/IOB.
CoBepllIeHCTBOBAaHUE  META0OJMYECKMX peakuuil. Ponb SHEprum COJHEYHOTO CBETA,
BO3HUKHOBEHHE (POTOCUHTE3A.

Havanphbpie sTanel Ouosiornyeckoil spomonuu. IIpokapuornueckue kinetku. Teopust
CUMOMOTEHETUYECKOTO TPOUCXOKICHUS DSYKAPHOTUYECKOM KIETKM M €€ JO0Ka3aTebCTBa;
BO3HMKHOBEHHE (OTOCHHTE3a, 3YKapHOT, IOJIOBOTO IpOLEccCa U MHOTOKJIETOYHOCTH. Teopuu
IIPOUCXOXKICHNUSI MHOTOKJIETOUHBIX opraHu3MoB (3. I'exkkens, 1. 1. Meunukos, A. B. IBaHoB).

Paszpen II. Yuenue o kierke

I'naBa 3. Xumuueckasi opranusauus kjiaetku (13 u)

DneMeHTHBIN COCTaB JKHMBOTO BellecTBa Ouocdepbl. PacpocTpaHEHHOCTh 31€EMEHTOB, MX
BKJIaJ] B 00pa3oBaHUE >XMBOW MaTrepuM U OOBEKTOB HEXKHUBOW NPUPOAbl. MaKpo3JIeMEeHTHI,
MHUKPO3JIEMEHTHI; UX BKJIaJ B 00Opa3oBaHHE HEOPraHUYECKUX U OPraHUYECKUX MOJIEKYJ KUBOTO
BemecTBa. Heopranmueckne MoJIeKylbl KMBOTO BellecTBa. Bona, ee XxuMuueckue CBOWCTBA U
Ouosyoruyeckas poJib:  PacTBOPUTENb THAPOGUIBHBIX  MOJEKYJ, Cpela MpPOTEKaHHs
OMOXMMHUYECKUX MpeBpamieHuii. Porb BOIB B KOMITAPTMEHTAIM3AIMN U MEXKMOJIEKYIISPHBIX
B3aUMOJICHCTBUAX, Temuoperymsiunsd u ap. Coium HEOpPraHM4eCcKMX KHCIOT, WX BKJIaJ B
ofecrnieueHre MPOLECCOB KU3HEAESATENbHOCTH U TOJIepXKaHue romMmeocTta3a. Pojab KaTHOHOB U
aHMOHOB B 00ECIeYeHUH TMPOIIECCOB KU3HENEATENbHOCTH. OCMOC U OCMOTHYECKOE JIaBJICHHUE;
OCMOTHYECKOE MOCTYIJIEHUE MOJIEKYJ B KIIEeTKy. By epHbie cucTemMbl KJIETKH U OpraHu3Ma.

Opranndeckue MOJIEKynbl. buonornyeckue monumepbl — Oenku.  CTpyKTypHas
OpraHu3ais MoJIeKyll Oejka: MepBUYHAs, BApUAHTBl BTOPUYHOM, TPETUYHAs M YETBEPTUYHAS,
XMUMHYECKUE CBSI3U, WX yAepxkuBatouiue; ¢oyuauHr. CBoiicTBa OENKOB: BOJOPACTBOPUMOCTb,
TepMOJIAOMIIBHOCTh, TOBEPXHOCTHBIN 3apsAl W JApyrue; JAeHarypamus (oOparumas U
HeoOpaTtumasi), peHaTypamusi — OWOJOTUYECKHH CMBICT W MpaKTHYECKOe 3HadyeHHe. DyHKIUU
0enKoBbIX MoJieKyll. bruonoruueckue karanu3zaTopsl — O€JIKH, UX KJIacCH(HUKAIUs, CBOWCTBA U
poiib B 00ecledeHHH MPOIECCOB >KU3HEAeATeNbHOCTH. PerymsatopHas W HHQOpPMAIOHHO-
KOMMYHHKATHBHAs POJib OCJIKOB; TPAHCIIOPTHBIE U IBUTATENIbHbIE OCJIKH; aHTUTENA.

VYrneBoasl B KM3HU PACTEHUM, KUBOTHBIX, TPUOOB U MHKPOOPraHu3MOB. CTPYKTYpHO-
(GyHKIIMOHATbHBIE OCOOEHHOCTH OpraHu3allid MOHO- U jaucaxapunoB. CrpoeHue u
Ouosoruueckas poJib OUOMOIUMEPOB — IOJIUCAXAPUIOB.

XKupbl — OCHOBHOM CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEMOpPaH U UCTOUYHUK SHEPTHUU.
Oco0OeHHOCTH CTpPOEHUs KUPOB U JIMIOUAOB, JIEKAIIME B OCHOBE HX (YHKIMOHAIBHOU
AKTUBHOCTH Ha YPOBHE KJIETKH U L[EJIOCTHOTO OpraHu3Ma.

Hyxneunosbie kucnorsl. JJHK — Mozekynabl HAcIe€ACTBEHHOCTH; UCTOPUSI HU3YyUYECHUS.
YpOBHU CTPYKTYpHOH OpraHM3aluy; CTPYKTypa MOJMHYKICOTUIAHBIX LENeil, IpaBuio
KOMIUIEMEeHTapHOCTH — TmpaBuio Yapradda, nsoiinas crnmpans (k. Yorcomn m ®. Kpuk);

ouonoruueckas pons JJHK. I'eneruueckuii ko, cBoictBa koja. ['eH: crpykrypa u QpyHKUIUU;
rensl, koaupyromue PHK, MoOunbHbie reneTHueckue sneMenThl. ['eHoM; reHom uenoBeka. PHK:
nH(OPMALlMOHHBIE, TPAHCIOPTHBIE, pPHUOOCOMANbHbBIE, KATAIUTUYECKUE U PETYISITOPHEIE.
Penynnukanus JIHK, nepenaya nacneacTBeHHON HHGOPMAITUU U3 TIOKOJICHUS B TIOKOJICHHUE.
Jlabopamopuvie u npakmuueckue pabomol
Oo6HapyxeHue 0e1IKOB, YIIIEBOJOB, JUIHIOB C MTOMOIIBI0 KAYECTBEHHBIX peaKIui
DepMEHTaTUBHOE pACIICIUIEHUE MEPOKCUAA BOAOPOJA B PACTUTEIBHBIX U KUBOTHBIX
KJIeTKax
I'maBa 4. Peanu3zanus HaciencrseHHoi nHpopmanun. Meradoausm. (8 1)
COBOKYIMHOCTh peakiuil OHOJOTUYECKOTO CHHTE3a — IIJJACTUYECKUd OOMEH, W
aHabonmu3M. Perynsiuss akTUBHOCTH T€HOB MPOKAPUOT; OMEPOH: OMEPOHBI HMHAYIHOETbHBIE U
penpecubenbHble. Perynsius akTUBHOCTH TEHOB »JykapuoT. CTpyKTypHas 4YacTh TeHa.



PerynsropHas 4yacTh reHa: IpOMOTOPBI, SHXaHCEPBl U UHCYIATOPHI. [lepenaua HacaeaCcTBEHHON
uHbOpMALKY U3 Apa B MUTOIUIA3MY; TPAHCKPHUIIIINA, TPAHCKPHUIIIMOHHBIE (hakTophl. CTpyKTYypa
JHK-cBsizpiBaromux OenkoB. [Ipomeccunr PHK; crutaiicuHr, anbTepHATHUBHBINA CIUIAHCHUHT,
OMOJIOTUYECKUN CMBICT W 3HaYeHHe. MexaHu3M oOecrieueHusi CHHTe3a OeliKa; TPaHCIIMS; ee
CYIIIHOCTh U MeXaHu3M, ctabuibHoCcTh MPHK 1 KOHTpOJIb 3KCTIpeccun reHoB.

Karanutuueckuil xapakrtep peakuuii oOMeHa BelecTB. Peanu3zanus HaciieJCTBEHHOU
nHpopMaKu: OUOJIOTUIECKUN CHHTE3 OEJIKOB U APYTHX OPTaHHUECKUX MOJIEKYN B KIIETKE.

Ouepreruyeckuii 0OMeH; cTpykrypa u pyHkuun AT®. DTamsl SHEPreTHYecKoro oOMeHa.
ABTOTpOGHBI M TeTepoTpodHBIA THUIBI OOMeHa. AHa’poOHOE M a’poOHOE paclIeTyIeHHe
OpraHuYecKux MoJieKys. [loAroToBUTENBHBIN 3Tall, POJIb JU30COM; HEMOJIHOE (OECKUCIOPOAHOE)
paciernienue. [lonHoe KUCIOPOIHOE OKMCIEHUE; JIOKAIM3ALUs MPOLECCOB B MUTOXOHJIPHUSIX.
ConpspkeHue  pacllelUieHHs TJIOKO3bl B KIeTKe ¢ pacmagoM U cuHTesom ATO.
KomnapTMmenTanuzarus nporeccoB MeTadom3Ma 1 JIOKaau3amus cnenuduueckux GepMeHTOB B
MeMOpaHax ONpPEEIEHHbIX KIETOYHBIX CTPYKTYp. [loHsITHE O TOMeocTas3e; NpUHIMIBI HEPBHOM
1 DHJIOKPUHHOMN PETYISIIIK MPOIIECCOB MPEBPAILIEHHS] BEILIECTB U SHEPTUU B KIIETKE.

®dortocuHTe3; cBeToBasg (aza U OCOOEHHOCTH OpraHW3alMd THJIAKOMIOB TIpaH,
JHepreTHyeckas LEHHOCTb. TeMHoBas (a3a (OTOCHHTE3a, MPOLECCHl, B HEW MPOTEKAIOIINE,
UCIO0JIb30BaHNE »HHepruu. Tumbl (oTOCHHTE3a M HMCTOYHMKH BOJOpoAa Uis 0Opa3oBaHUs
OpraHMYECKUX MOJIEKYJ; peaKluK CBETOBOM U TEMHOBOM (ha3bl POTOCHHTE3a. XEMOCHHTES.

Ilpakxmuueckas paboma:
Pemenue anemMeHTapHBIX 33/1a4 MO0 MOJIEKYJIIPHOM OMoJIoTHN

Pazgean 5. Crpoenne u pyHkuuu KJjaerok (16 1)

[IpenMer u 3amauu UMTOJIOTHH. MeTOIbl M3yUEHHs KIETKH: CBETOBas W AJIEKTPOHHAS
MUKpPOCKOMHS; OMOXMMHUYECKHE W HMMYHOJOTHYECKHe MeToAbl. JlBa THMA KIETOYHOM
OpraHM3aliy: MPOKAPHUOTHYECKHE M JSyKapuoTHueckue KieTkd. CTpoeHHe IUTOIIa3Mbl
OaKkTepuanbHOW KIETKHU; JIOKaIu3alusi (epMEHTHBIX CHCTEM M OpraHu3anus mertaboiusma y
MpoKapuoT. ['eHeTHueckuii ammapar OakTepwii; OCOOCHHOCTH pealn3allud HACleJCTBEHHON
nHpopmanuu. OCOOEHHOCTH >KU3HEACATEIHPHOCTH OaKTepuii: aBTOTpO(GHBIE U TETepOTPO]HBIS
OakTepuu; a’poOHBIE W aHA’pOOHBIE MHUKpoopraHu3Mmbl. CrnopooOpa3oBaHWe U €ro
Ouosoruueckoe 3HaueHUe. Pa3MHOXKEHME; TOJIOBOI mpolecc y OakTepHil; peKoMOWHAIUU.
MecTo u posib IPOKapUOT B OMOIIEHO3AX.

[uTomnasma 3ykapuOTHUECKON KJIETKH. MeMOpaHHBIN NPUHIMI OpPraHU3aldd KIIETOK;
CTpOCHHE OMOJOorHYecKkod MemOpaHbl, Mopdosornyeckue u (QYHKIMOHAIBHBIE OCOOECHHOCTH
MeMOpaH pa3JIMYHBIX KIETOYHBIX CTPYKTYyp. OpraHemnabl IUTOIUIa3Mbl, HX CTPYKTypa U
¢byukuun. HapyxkHas nuromniazmatuueckas MmemOpaHa, SHAOIUIa3MaTHYecKas CeTh, amnmapar
lonpmku, nU30COMBI; MEXaHH3M BHYTPUKIETOYHOTO TNHIIEBApeHHs. MUTOXOHIpUH —
SHEPreTHYECKUe CTAHINH KIETKH; MEXaHU3MBbI KJIIETOYHOTO JbIXaHus. Pubocombl u X ydacTue B
npoueccax TpaHcisuuu. Kietounsld neHtp. OpraHouabl ABMXKEHHUS: KTYTHKH U PECHUYKHU.
Hurtockener. CneuuanabHble OPAHOWIBI ILHMTOIUIA3MBI: COKpATUTEIbHBIE BaKyold U Jp.
BsaumoneiicTBue opranonioB B 00ecredeHrny mpoIeccoB MeTaboar3Ma.

Knerounoe sipo — UEHTp YIpaBi€HUS >KU3HEICATENBHOCTHIO KIETKU. CTPYKTYypHI
KJIETOYHOTO Sifipa: sepHast 000J0YKa, XpOMATHH (T€TePOXPOMATHH U DYXPOMATHH), SAPBIIIKO.
Kapuonnasma; XxumMudeckuii cocTaB ©  3Hau€HUE JUIS  JKU3HEAEATENBHOCTH  s7pa.
JuddepenunanbHas aKTUBHOCTh T€HOB; dyXpoMaTuH. XpomocoMbl. CTpyKTypa XpOMOCOM B
pa3nIUyYHbIE TMEPUOJBI JKU3HEHHOTO IMKJIA KIETKU; KAPUOTHIL, TOHITHE O TOMOJOTHYHBIX
xpoMocomax. JIMIIOUIHBIA U TarIOUIHBI HAOOPBI XPOMOCOM.

Knerku B MHOrowsieroyHom opranusMme. Ilonstue o nuddepeHIpoBKe KIETOK
MHOTOKJIETOYHOTO opraHu3Ma. JKH3HEHHBIH MK KIETOK. TKaHM opraHu3Ma C pazHOM
CKOPOCTBIO  KJIETOYHOTO  OOHOBJICHUS: OOHOBIIAIOIIMECS, pacTyllue€ U  CTaOWIIbHBIC.
Pa3smHOXeHne kiIeTok. MUTOTHYECKUMH UUKI: uUHTep(daza — MepHoj MOJIrOTOBKH KIETKH K
nenenuto, peaymnukanus JIHK; Muto3, ¢assl MUTOTHYECKOTO JeNeHHs U IMpeoOpa3soBaHUsS
XpOMOCOM B HHX. MexaHM3M 00pa3oBaHMs BepeTeHa JEJCHUS M PACXOXKAECHUS JIOUYEPHHUX



xpomocoM B aHadasze. buonornyeckwii cMmpicn MuTO3a. bHOnOrHueckoe 3HaueHHME MHTO3a
(Oecronoe pa3sMHOKEHHE, POCT, BOCIOJIHEHHE KIETOYHBIX MOTEPh B (DU3UOJIOTUYECKUX H
[IATOJIOTUYECKUX YCIIOBUAX). Perymsiuus JKM3HEHHOTO IMKJIa KJIETKM MHOTIOKJIETOYHOIO
opranusMa. @aktopsl pocra. 3anporpaMMHUPOBAaHHAS KJIETOYHAS THOETh — arloITO3; Perysius
anonro3a. [lonstue o perenepanuu. HapyimeHnuss HHTEHCUBHOCTH KJIETOYHOIO Pa3MHOXKEHUS U
3a00JeBaHUs  YEJOBEKa W JKUBOTHBIX: TpOo(UYECKHe S3BBI, JOOPOKAYECTBEHHBIE U
3JI0Ka4E€CTBEHHBIE OITYXOJIU U JIp.

OCOOEHHOCTH CTPOCHHSI PACTHTEIBHBIX KJIETOK; BaKyOJIM M TUIACTH/BI. BUIBI MIacTum; ux
CTpYKTypa W (QyHKIHOHAIBbHBIE ocoOeHHOCTH. Kiterounas creHka. OCOOCHHOCTH CTpPOCHHS
KJIETOK I'puOOB. BKiItoueHHs, 3HaYeHNE U POJIb B META00IM3ME KIIETOK.

Knerounas Teopus ctpoeHHs opranu3MoB. McToprst pa3BUTHS KIETOYHON TEOPUH; PaOOTHI
M.llIneiinena, T. 11IBanna, P. bpoyna, P. BupxoBa u apyrux yueHbiX. OCHOBHBIE MOJOXKEHUS
KJIETOYHOM TEOpHH; COBPEMEHHOE COCTOSIHHE KIETOUYHON TEOpPHH CTPOEHMSI OPTraHU3MOB.
3HaueHue KIETOYHON TEOPUH JUIsl pa3BUTHSI OMOJIOTUU.

Bupycbl — BHYTpUKIIETOUHBIE Mapa3UThl HA TEHETUYECKOM ypoBHE. OTKpbITHE BHUPYCOB,
MEXaHHU3M B3aUMOJICHCTBUS BHpYyca M KIETKH, MH(EKIMOHHBIM mpoiiecc. BepTuxanbHbelil U
TOPU30HTAJIBHBIN THUN Nepenaddl BUPYCOB. 3a00JeBaHMs KUBOTHBIX U PACTEHUM, BbI3bIBAEMbIE
BUpycaMu. BupycHble 3a0oyieBaHus, BCTpeuarouiuecs y yenoBeka; rpunm, rematur, CIIA/I.
bakrepuodaru. [Ipoucxoxaenue BupycoB. Mepbl mpoUIaKTUKN PacpoCTpaHEHHUsS] BUPYCHBIX
3a00JIeBaHU.

Jlabopamopnvie u npakmuyeckue pabomul

W3ydeHue miazmMon3a 1 AETIa3MoIn3a B KIIETKaX KOKUIIbI JTyKa

N3ydeHne XxpoMOCcOM Ha rOTOBBIX MUKpOIIpenapaTax.

N3ydenune paCTUTENbHOMN U )KUBOTHOM KJIETKH O] MUKPOCKOTIOM.

HaGnronenue 3a 1BUKEHUEM LIUTOIIIA3Mbl B PACTUTEIIBHOM KIIETKaxX

Paznea III. PasmHoxXeHMe H pa3BUTHE OPraHU3MOB

I'naBa 6. Pa3zmHoxkeHue oprann3Mos (7 4)

@opmMbl  Gecrosoro pasMHOKEHHUS: MHMTOTHYECKOE [I€JIEHUE KIETOK OJHOKJICTOYHBIX;
CopooOpa3oBaHUe, IMOYKOBAaHME Yy OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB;
BEreTaTUBHOE pa3MHOXKEHHE. BHOJornueckuil CMbICI M 3BOJIIOLIMOHHOE 3HaueHHe Oecrojioro
Pa3MHOXKCHMSL.

[TosoBoe pa3sMHOXKEHHE pacTeHUM M KMBOTHBIX; OMoJjoruueckuil cmsici. ['amerorenes.
Ilepuonpl 0O6pa3zoBaHMs MOJIOBBIX KIETOK: pa3MHOXKeHUEe U poct. Ilepuon co3peBanus (meiios);
npogaza-1 u mpouecchl, B HEHl NPOUCXOAAIIME: KOHBIOTalUs, KPOCCHUHroBep. MexaHusm,
IeHETUYECKUEe TOCIEICTBUSI M OMOJOIMYECKMI CMBICI KpoccuHroBepa. buosnoruueckoe
3HaYeHWe U Ouojoruyeckuii cmeicn Meioza. Ilepuon dopmupoBaHHs MOJIOBBIX KIETOK;
CYIIHOCTb M 0COOeHHOCTH TeueHusl. OcoOeHHOCTH criepMaToreHes3a u oBoreHesa. OceMeHeHue u
OILIOJOTBOPEHHE. MOHO- U MoJucepMus; buosiornueckoe 3HaueHue. HapyxHoe u BHyTpeHHee
omionoTBopeHue. [lapreHorenes. DBOMIOLMOHHOE 3HAYEHHE MTOJIOBOTO PA3MHOKEHHUS.

Paznen 7. UnauBuayajibHOe pa3BUTHE OPraHu3MoB (oHTOreHe3) (19 4)

«Ucropusa passutusa xuBOoTHbIX» K. M. bapa u ydeHume o 3apoAbILIEBBIX JIMCTKaX.
OBomonnonHas smoOpuoorus; paborel A. O. Kosanesckoro, M. U. MeunukoBa u A. H.
CeeprioBa. CoBpeMEHHBIE NPEACTABIEHUS O 3apOJBIIIEBBIX JHUCTKaX. [IpuHIMNBI pa3BUTHA
0€Cr03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX.

Tunsl AMLEKIETOK; NOJAPHOCTb, PACIIPEAEICHUE XKEITKA U F€HETUUECKUX JETEPMUHAHT.
OO6onouku  siflia; akTUBAIUS OIUIOJOTBOPEHHBIX SAHIEKIETOK K pa3BuTuio. OCHOBHBIE
3aKOHOMEPHOCTH JIpOOJIeHMS; TOTUIIOTEHTHOCTh OJacToMepoB; 00pa3oBaHHE OJHOCIOHHOTO
3apojibiia — OnacTynbl. ["acTpyssiys; 3aKOHOMEPHOCTH 00pa30BaHuUs JABYCIOMHOTO 3apobliia
— TracTpyibl. 3apojplllieBble JUCTKM W WX JajbHeWmas anpdepeHIupoBKa; TOMOJIOTHS
3apOJIBIIIEBBIX  JIMCTKOB.  [lepBUuHBI  opraHorenes  (HeWpymsauus) M JajdbHeHmas
middepeHInpoBKa TKaHEH, OpraHoB M cHcTeM. Perymsauus >MOpPHOHAIBHOTO pPAa3BUTHUS;



JeTepMUHALMS U SMOpUOHANIbHAS UHAYKLUSA. ['eHeTndeckuil KOHTpoJIb pa3BUTHs. Poiab HEpBHOM
Y DHJOKPUHHOH cucTeM B o0ecrieyeHnH SMOPHOHATIBHOTO Pa3BUTHUSI OPTaHU3MOB.

3aKOHOMEPHOCTH  MOCTAMOPHOHAIBHOTO Iepuojaa pas3Butusa. llpsmoe  pas3BuTHE;
JOPENPOAYKTUBHBIN, PEIPOLYKTUBHBIA U IOCTPENPOLYKTUBHBIN niepuoapl. Henpsamoe pazBurue;
MOJIHBIN M HETIOJIHBINA MeTamMopdo3. buonoruueckuit cMpicn pa3Butus ¢ metamopgo3om. Ctaauu
MOCTAMOPHOHAILHOTO Pa3BUTHA TPH HENPSIMOM pa3BUTHH (JIMYMHKA, KyKOJIKA, HMMAro).
CrapeHue u cMepTh; OMOJIOTUS TIPOAOKUTEIBHOCTH JKU3HU.

CxozacTBO 3apojblilieid U SMOpHOHANIbHAS IWBEpreHIus mnpuszHakoB (3akoH K. bapa).
buorenernueckuii 3akoH (O. ['ekkens u K. Miomrep). Paborer akanemuka A. H. CesepiioBa 00
SMOPHOHAIBHOW HM3MEHYMBOCTH (M3MEHYHMBOCTh BCEX CTaIMi OHTOT'CHE3a; KOHCEPBATUBHOCTH
paHHUX CTaauil SMOPHOHAIBHOTO Pa3BUTHUS; BOSHUKHOBEHHE U3MEHEHUI Kak IpeoOpa3zoBaHUil
CTaZuil pa3BUTHUS U MOJHOE BBINAJEHUE MTPEAKOBBIX TPU3HAKOB).

Ponb dakTopoB okpykaromiei cpenbl B SMOPHOHATHFHOM U MTOCTAMOPHUOHATBHOM Pa3BUTUH
opranmsma. Kputudeckue nepuoasl pa3BUTHS. BiusHHEe M3MEHEHHMH IOMeocTasa OpraHu3Ma
MaTepy U IJI0/1a B pe3yJbTaTe BO3JIEHCTBUS TOKCUUECKUX BEUIECTB (Ta0A4HOIO JbIMa, aJKOTOJIs,
HapKOTHKOB U T. JI.) Ha XOJ 3MOPHOHAIBHOIO M MOCTAMOPHOHAIBHOIO MEPUOJOB Pa3BUTHUS
(BpOXIE€HHBIE YPOJCTBA).

[lonsiTve o pereHepalnuy; BHYTPUKIETOUYHAs, KJIETOYHAas, TKaHeBas M OpraHHas
perenepanus. OuU3noOIOrMYecKass U penapaTuBHAs pereHeparus. OJBOJIONUS CHOCOOHOCTH K
pereHeparum y mo3BOHOYHbBIX KUBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomaol

Habnronenne MuTo3a B KJIETKaX KOHUYMKAa KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenaparax.

BrisiBneHue npu3HakoB CXOJCTBA 3apOAbIIIeH YelloBeKa U APYTruX MIIEKONMUTAIOMINX Kak
JI0Ka3aTesIbCTBO UX POJICTBA.

Pazges IV. OCHOBBI F'€HETHKHU H CEJICKIUH

I'naBa 8. OcHOBHBIE NOHATHS FTeHEeTUKH (2 4)

[IpencraBnenuss IpeBHUX O POACTBE M XapaKTepe Nepelayd MPU3HAKOB U3 MOKOJIEHUS B
MOKOJIEHUE. B3risiapl CpeqHEeBEKOBBIX YUYEHBIX Ha IIPOLIECCHl HACIENIOBAHMS IPHU3HAKOB.
Uctopus pa3zButusa reHetukd. OCHOBHBIE TOHATUS T€HETUKHU. [Ipu3Haku W CBOMCTBA; T'€HBI,
aJieNbHbIe TeHbl. ['OMO3UIOTHBIE M TE€TepO3UTOTHBIE OpraHu3Mbl. [eHoTUn U QeHoTUn
opranusma; reHo(OH/I.

I'naBa 9. 3akoHOMepHOCTH Hac/eA0BaHUs MPpU3HAKOB (12 )

Meroapl U3ydyeHUs: HACJIEACTBEHHOCTH M W3MEHUMBOCTU. YucCTas JMHUSA: MOPOJA, COPT.
[lpuHnunel W XapakTepucThka rudpujgosorndeckoro wmeroga [. Mengens. [pyrue
F€HETUYECKHE METObl: IUTOT€HETUUECKU I, T€HEeaIOTnYeCKHii, MeTo bl nccneaoBanus JJHK.

3aKOHOMEPHOCTH HACIEI0BaHUS TPU3HAKOB, BhIsABIEeHHBIE . Menaenem. MonoruGpuaxoe
ckpemuBanue. IlepBbiii 3akoH Mengens — 3akoH aomuHMpoBaHus. llomHoe W HemosHOE
JOMUHUPOBAHUE; MHOKECTBEHHbIN ajlyienn3M. BTopoii 3akoH MeHenss — 3aKoH paclleIICHHUS.
3aKOH YHCTOTHI TaMET U €ro IUTOJoThuYeckoe 000CHOBaHME. AHATU3UPYIOIIEE CKpEUIUBaHUE.
JuruOpugHoe # MNONUTHOPUAHOE CKpEIIMBAaHME; TPeTH 3akoH MeHnens — 3aKoH
HE3aBHUCHUMOT0 KOMOMHUPOBAHHUSL.

XpOoMOCOMHas TEOpHsl HAclIeACTBEHHOCTH. ['pynmbl cueruieHus reHoB. CLEruIeHHOe
HacienoBaHue mpu3HakoB. 3akoH T. Moprana. IlosHO€ M HENOJHOE CIEIUIEHUE T'EHOB;
pacCcTOsHUE MEXly F€HaMH; T€HETUYECKHE KapThl XpPOMOCOM.

I'enernueckoe onpeneneHue MoJia; TOMOraMeTHBII U reTeporaMeTHBIN noJ. ['eneTndeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacienoBaHue IpU3HAKOB, CLEIJIEHHBIX C  IOJIOM.
I'enernueckue KapTbl XpOMOCOM YEJIOBEKA. XapaKTep HacleOBaHMs NPU3HAKOB y YEJIOBEKa.
I'eHHBIE M XPOMOCOMHBIE AaHOMAJIMM YEJIOBEKa M BBI3bIBaEMble UMM 3a00JieBaHUSA. Mepbl
Npo(UITAKTUKY HACTIEICTBEHHBIX 3a00JI€BaHNI YeIOBeKa.

I'enotun kak wnenocTHas cucreMa. B3anMozelcTBHE auIENbHBIX (JOMHMHHUPOBAHME,
HEIOJIHOE JIOMUHUPOBAaHUE, KOJAOMUHUPOBAHHE W CBEPXIOMHHHMPOBAHHE) M HEAUIEIBHBIX



(KOMITJIEMEHTAapHOCTb, AMUCTAa3 U MOJUMEPHs) TEHOB B ONpe/ieieHUH pu3HakoB. [lnefioTponusi.
DKCIPECCUBHOCTh U NIEHETPAHHOCTDH I'eHa.

Jlabopamopnvlie u npakmuyeckue pabomul:

CocraBiieHH€ MPOCTEUIIINX CXEM CKPEIIUBAHUSI.

Pemrenue snemeHTapHbIX TEHETUUECKHUX 3a/1a4.

CocraBiieHHE U aHATU3 POJIOCIIOBHBIX YeJIOBEKa

I'nasa 10. 3akoHOMePHOCTH U3MEHYUBOCTH. (6 1)

OcHoBHBIE (HOPMBI U3MEHUUBOCTH. | eHOTHIMYECKass M3MEHYMBOCTh. Myrtanuu. ['eHHEBIC,
XpOMOCOMHBIE M Te€HOMHBbIE MyTanuu. CBOWCTBa MyTallMid; COMAaTHYECKHE M TEHEPATHUBHbBIC
myraunu. Helitpaneasie mytauuu. [lonyneranbHbie u JieTaibHble MyTanuu. [[puunHbl 1 4actoTa
MyTalui; MyTareHHble (aKTOpbl. DBOJIOIMOHHAS POJIb MYTAllMi; 3HAYCHHE MYTallud IS
MPAKTUKU CEJIbCKOTO XO3SMCTBAa M OWMoTexHoJoruu. MyrareHHsie (akTopsl. KomOmHaTHBHAS
W3MEHYUBOCTh. Y POBHU BO3HUKHOBEHHS PA3IMYHBIX KOMOWHAIIMN T'€HOB M UX POJIb B CO3JJaHUU
TEHETUYECKOTO pa3zHooOpasusi B mpejenax Buja (KpOCCHHTOBEp, HE3aBUCUMOE PACXOXKJIECHUE
TOMOJIOTUYHBIX XPOMOCOM B TIEPBOM U JIOYEPHHUX XPOMOCOM BO BTOPOM JICJICHHUH MeEHO03a,
OTUTIOJIOTBOPEHKE). DBOJIONMOHHOE 3HAYCHNE KOMOMHATUBHON N3MEHUYUBOCTH.

deHoTUNUYECKAsA, WM MOAU(PUKAIMOHHAS, W3MEHYMBOCTh. PoJIb YCIOBHI BHEUTHEH
cpeasl B Pa3BUTUM M MPOSIBICHWM TNPU3HAKOB M cBOMCTB. CBoiicTBa MoaM(UKAIMIL:
OTIPENICTICHHOCTh YCIOBHUSIMU CPE/bl, HAMPABICHHOCTD, TPYIIIOBOM XapaKTep, HEHACIETYEMOCTD.
CratucTuueckre 3aKOHOMEPHOCTH MOJIU(DUKAITMOHHOW W3MEHYMBOCTH, BApUAIMOHHBIA P U
BapualnMoOHHas KpuBas. Hopma peaknuu; 3aBUCHMOCTh OT TEHOTHMA. YIpaBleHUE
JTOMUHUPOBAHHUEM.

Jlabopamopusie pabomul:
N3ydenune nsmeHunBocTH. [locTpoeHre BapHallMOHHOTO PsiJia U BAPUAITMOHHON KPUBOIA.

I'naBa 11 OcHoBblI cejiekinu (4 4)

Co3manre TOpoJ JKMBOTHBIX W COPTOB pacTeHuid. Pa3zHooOpazue M TPOIYyKTHBHOCTH
KYJIBbTYPHBIX pacTeHui. LIeHTpbl NpPOMCXOXKIEHHST U MHOrooOpaszusi KyJIbTYPHBIX PACTEHHUU.
3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHOW U3MEHYUBOCTH.

MeToapl CENEeKIMU PACTeHHH W JKUBOTHBIX: OTOOp W THOpuausamus; (GopMbl oTOOpa
(uHIMBHUIyanbHBIA ¥ MaccoBblid). OrmaneHHas ruOpuAM3alMs; SBICHUE TeTepo3uca.
HckyccTBEeHHBIN MyTareHes.

Cenekuusi MUKpOOPraHW3MOB. brHoTexHOJOrus M reHermyeckas HHkeHepus. Cenekuus
MHKPOOPraHU3MOB JUIsl NMUILEBOW MPOMBIIUICHHOCTH; MOJy4YE€HUE JIEKAPCTBEHHBIX MPENapaToB,
OMOJIOTHYECKUX PEryIsITOPOB, AMUHOKHUCIIOT.

JIOCTH>KEHMSI 1 OCHOBHBIE HANPABIICHHUS] COBPEMEHHOM CEJNEKUMU. Y CHEeXU TPaJulluOHHOMN
cenekuuu.  KioHupoBanue; — TepameBTHUeckoe  kioHupoBanue.  Jlenuddepenuuanms
COMATUYECKHUX SAEp B PEKOHCTPYMPOBAHHBIX KieTKaX. Kierounsle TexHosnoruu. I'enernyeckas
WH)XEHEpUs. 3HAYCHUE CEJIEKIMU JUISl Pa3BUTHS  CEIbCKOXO3SIMICTBEHHOrO IPOU3BOJICTBA,
MEHUIIMHCKOM, MUKPOOUOJIOTUYECKOHN U JPYTUX OTpACICi MPOMBIIUIEHHOCTH.

Pe3epBHOE BpemMst — 2 4.

Hcnonb3yrorcss Ansi  TpOBEICHHS YPOKOB OOOOIICHMS, 3aKperyieHHs 3HAHUW U
OCYIIECTBJIEHUSI UTOTOBOTO KOHTPOJIS 3HAHUIA.

11 kaacc. «buosiorusi». (3 yaca B Hexeso, 102 yaca B ron).

Pa3nesn 1. Yuenne 00 3Bos1onun opranudeckoro mupa (50 1).

I'maBa 1. 3akoHOMEpHOCTH pa3BUTHA KMBOH NMPUPOABLI. JBOJIIOIHOHHOE y4YeHHE
(20 yacoB)

Hcrtopust mpeiacraBieHM O pa3BUTHUM  KU3HM Ha 3emie. Paspurue Ouonoruu B
JOJJApBUHOBCKMI  mepuona. l'ocmoacTBO B Hayke TMpEACTaBIEHUN 00 «HM3HAYaIbHOM
11€J1IeCO00pa3HOCTH» U HEU3MEHHOCTH KHMBOM mpupojsl. Padotsr K. JluHHes mo cucremartuke
pacTeHMi M >KMBOTHBIX; NPUHLIMIBI JUHHEEBCKOW cucreMatuku. Tpyzasl K. Kioeee u XK. ne
Cent-Unepa. Osomounonnas teopus XK. b. Jlamapka. IlepBbie pycckue 3BOJIIOLIMOHUCTBHI.



[Ipeanoceinku Bo3HUKHOBeHUs! yuenust Y. JlapBuna. [locTikeHust B 00JIaCTU €CTECTBEHHBIX
HayK, 3KkcnenuuuoHHblii MaTtepuan Y. lapBuna. OBomonmoHHas Tteopus Y. JlapBuna. Yuenue
4. Japeuna 06 uckyccrBeHHoOM otOope. Yuenue Y. [lapBuHa 0 ecrecTBeHHOM 0TOOpe. Bug —
2JIEMEHTapHasl HBOJIIOLIMOHHAS eAuHMIA. BceoOmass uHAMBHUAYyaldbHAsh W3MEHUYHMBOCTh U
M30BITOYHAST YHUCIEHHOCTh IMOTOMCTBA. bopnr0Oa 3a cCymiecTBOBaHHWE W €CTECTBEHHBIH OTOOD.
CoBpemMeHHbIE  MPEACTABIEHUS O  MEXaHM3MaxX M 3aKOHOMEPHOCTSX  3BOJIIOLIUU.
MuxkposBoitonus. ['eHeTMKka U 3BOJIOLUUMOHHASL TEOpUs. OBOJIOLMOHHAS pOJIb MYTaLUM.
[Momynsimust — srmeMeHTapHasi BOJNIONMOHHAsA equHuLa. ['eHodona momynsuuii. MneansHeie u
peasibHble nomynsiuuu (3akoH Xapa u—BaiinOepra). ['eneTnyeckue npouecchl B MOMYJISALUSX.
Pe3epB HaciencTBeHHOM W3MEHYMBOCTH moOmyisiiuii. @DOpMbI  €CTEeCTBEHHOTO OTOOpA.
[TprcnocoOIeHHOCTh OPraHU3MOB K Cpefie OOMTaHUsl KaK pe3ysbTaT JIEHCTBHS €CTECTBEHHOTO
otbopa. MuxkposBosorusi. CoBpeMeHHbIe TmpejcTaBieHuss o BupoooOpazoanuu (C. C.
Yersepukos, M. U. llImanbraysen). Ilytu u ckopocTs BUI000pa3oBaHus; reorpapuyeckoe u
9KOJIOTMYECKOE BHJI000pa3oBaHHE. OBOJIOLMOHHAS pPOJb MoauduKanuii; (U3N0IOTHYECKHE
ajanrtanuu. TeMIibl 3BOTIOIUY.

Jlabopamopnuas paboma

N3yuenne n3MeH4nBOCTH.

N3ydenrne Mopdoiaoruueckoro KpuTepus Buaa

[Ipucnoco6aeHHOCTh OPraHU3MOB K cpejie 0OUTaHus Kak pe3ysbTaT IeHCTBUS
€CTECTBEHHOTO 0TOOpa

I'maBa 2. Makpo3Boawuus. buonorndyeckne mocjaeacTBus npuoOpeTeHHs
npucnocodseHui (6 4.)

['maBHbIE HampaBieHHS SBOJIIOIMOHHOTO Tpolecca. buonormyeckuit mporpecc u
ounonornueckuii perpecc (A. H. CepepuoB). Ilytn mocTmkeHHs OHOJIOTHYECKOTO IMpoTrpecca.
MaxkposBostonusi. AJJIOT€He3 U MPOrPEeCCUBHOE MPUCIIOCOOTICHHE K OMPEICICHHBIM YCIOBUSAM
cymecrBoBanus. Kararenez kak ¢opma AOCTIKEHHS OMOJIOTMYECKOTO MPOIBETaHMS TPYIII
OpraHU3MOB. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMM: JMBEPreHLHs, KOHBEPreHLHs,
napajuiesiu3M; MpaBuiia SBOJIIOIMU TPYII OpraHu3MoB. Pe3ynbTaThl 3BOJIOLMU: MHOTOOOpa3ue
BHUJIOB, OpraHM4YecKas LeJ1ecooOpa3HOCTh, IIOCTENIEHHOE  YCIOKHEHHWE  OpraHu3allvu.
JemoHncTpams. [Ipumepbl TOMOJIOTMYHBIX M AHAJOTWYHBIX OPraHoB, HMX CTPOCHUE U
MIPOUCXOXKACHHUE B IIporiecce oHTorene3a. COOTHOIIEHUE MyTel MPOrpecCUBHON OMOIOrHYEeCKON
3BOJIIOLMU. XapaKTEpPUCTUKA MPEICTABUTEICH KUBOTHBIX M PAacTeHUIl, BHECEHHbIX B KpacHyro
KHUTY M HaXOJSIIMXCSA MOJ OXpaHOl rocynapcrtBa. OCHOBHbIE NOHATHA. OBodouus. Bupn,
nonyisiius; ux Kputepuu. boprba 3a cymectBoBanue. EcTecTBeHHBIM O0TOOp Kak pe3ylbTaT
00pbOBI 3a CYHIECTBOBAaHHE B KOHKPETHBIX YCIOBHSX Cpelibl OOMTaHUs. «BOJIHBI KU3HU»; UX
MIPUYMHBI; IyTH U CKOPOCTh BU000pazoBaHus. MakposBosmonus. buonorudeckuii mporpecc u
Oouonormueckuii perpecc. Ilytm ngoctukeHus OHOJIOTHMUYECKOTO Tmporpecca; apomopdos,
uaroaganTamnus, odmas aereHepanus. 3Hauenue padot A. H. CesepioBa.

Jlabopamopuas paboma.

Brisnenre apoMopdo30BypacTeHU, MANOAJaNI TAIIUI YHACEKOMBIX.

I'nasa 3. PazButne xusnm Ha 3emie (10).

OCHOBHBIE YEPTHI HBOJIIOLUN KUBOTHOIO M PAaCTUTEIBHOTO Mupa.PazBurue >kKu3HH Ha
3emile B apXEHUCKYI0 U POTEPO30MCKyIo 3pbl. IlepBble cnenpl )xnu3Hu Ha 3emuie. [losiBnenne Beex
COBPEMEHHBIX THIIOB OECHO3BOHOUYHBIX >KMBOTHBIX. OOIas XapakTepUCTUKAa W CHUCTEMaTHKa
BBIMEpIIUX M COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHBIE HAIPABIEHHUS  3BOJIIOLUHU
0ecro3BOHOYHBIX KHUBOTHBIX. [lepBbie XopaoBble. HanpaBieHus 3BOIONMN HU3LINX XOP/AOBBIX;
oO11as xapakTepucTuka 6ecuepenHbIXx 1 000J0YHUKOB. Pa3BuTHE BOJHBIX pacTeHU. 6 PasButue
KU3HU Ha 3eMJI€ B MAJICO30MCKYIO 3py. DBOJIOLUSA PACTEHUN; NOSIBICHUE NEPBBIX COCYIUCTBIX
pacTeHMii; NalOpPOTHUKH, CEMEHHbIE MAallOPOTHUKH, FOJIOCEMEHHBIE pacTeHus. Bo3HMKHOBEHHE
MO3BOHOYHBIX: PbIO, 3€MHOBOJHBIX, NPECMbIKAIOMUXCA. [JIlaBHBIE HANpaBICHUS 3BOJIIOLUU
IT03BOHOYHBIX; XapaKTEPUCTUKA aHAMHHMM M aMHHUOT. Pa3BuTHe )X13HU Ha 3eMile B ME3030MCKYIO
apy. llosiBieHMe M pacrnpocTpaHEHHE INOKPBITOCEMEHHBIX PAcCTEHMH. OBOJIOLUS HA3EMHBIX



MMO3BOHOYHBIX. BO3HMKHOBEHME NTHUI] U MIeKonuTalimux. CpaBHUTENbHAs XapaKTEpUCTHUKA
BBIMEPIIMX W COBPEMEHHBIX HA3€MHBIX MO3BOHOYHBIX. BhIMUpaHHE APEBHUX TOJOCEMEHHBIX
pacTeHMil M IpecMbIKaroluxcs. Pa3Butue ku3HM Ha 3emie B KallHO30MCKyio 3py. bypHoe
pa3BUTHE IBETKOBBIX PACTCHHI, MHOTO0Opa3ne HACEKOMBIX (TapauienbHas SBOJIIOIIHS).
Pa3ButHe mianeHTapHBIX MIIEKONUTAIONINX, MOSBICHUE XUIIHBIX. BO3ZHHMKHOBEHHE NMPUMATOB.
[TosiBnenne mnepBbIX mpencraButTenei cemencTBa Jlrogu. UeTBepTUUHBIM NEPUOM: SBOJIIOLUA
MJIeKonUTamuX. Pa3Buthe mpuMaTroB: HANpaBJICHHUS SBOJIONUM uenoBeka. OOme mnpeaku
YEJIOBEKa U YeJIOBEKOOOPA3HBIX 00E3bsH.

I'nasa 4. [Ipoucxoxaenue yejaoBeka (14 yacon)

MecTo 4enoBeka B )uBOH npupojie. CrucreMaTudeckoe moyioxkenue suaa Homosapiens B
CHUCTEME XHUBOTHOTO Mupa. [Ipu3Haku M CBOWCTBA YEJIOBEKAa, MO3BOJISIONINE OTHECTH €r0 K
Pa3IUYHBIM CUCTEMATHUYECKUM T'PYITaM [apCcTBa KUBOTHBIX. [IpsAMOX0kIeHNE; aHATOMUYECKHE
MPEANOCHIIKA K TPYIOBOM JEATEIPHOCTH W JajdbHEWIeH comuaibHON sBostonuu. Cramuu
SBOJIIOLIMM YEJIOBEKa: IPEBHEHIINI YeOBEK, PEBHUNM YEJIOBEK, MEPBHIE COBPEMEHHBIE JIFOMM.
CaoiicTBa yenoBeka kak Ouosiornueckoro Buaa. [lomynsmuonHnas ctpykrypa Buga Homosapiens;
YEJIOBEUYECKHUE Pachl; pacooOpa3zoBaHUE; €IMHCTBO MPOUCXOXKACHHS pac. CBOMCTBA YEIOBEKA KaK
OMOCOLMANILHOTO CYyIIeCTBa. JIBMKYyIIME CWiibl aHTpornoreHe3a. @. DHreimbc O poju Tpyla B
mporiecce mpeBpamieHnsi 00e3bsHbl B UeloBeKka. Pa3BuTre dieHOpa3aenbHON pedr, CO3HAHUS U
OOIIIECTBEHHBIX OTHOIIEHWN B CTAHOBJCHUW YeIOBEKa. B3aMMOOTHOIIEHHWE COIMAIBLHOTO M
OMOJIOTHYECKOTO B DBOJIIOIMM YEJIOBEKAa. AHTHHAYYHAs CYIIHOCTh «COIMAIBHOTO JapBUHU3MAa
U pacusMma. Bemymass poyib 3aKOHOB OOIIECTBEHHOW JKM3HM B COIMAIBHOM IpoOTpecce
yenoBedecTBa. bruosiornueckue CBOMCTBA YEIOBEYECKOTO O0IIECTBA.

PA3AEJI 2. B3auMooTHoOIIeHUsI Opranu3ma u cpeabl (484).

I'naBa 5. buocdepa, ee crpykrypa u pynkuuu (5 4acoB).

buocpepa — xuBas oOosouka maHeTel. CTpykrypa Ouocdepsl: murochepa,
ruapochepa, armocdepa. KommoneHTs Ouocdepsl: KUBOE BEIIECTBO, BHJIOBOH COCTaB,
pazHooOpa3ue W BKJIaJ B OMomaccy, OMOKOCHOE M KOCHOE BEIIECTBO; OMOTEHHOE BEIIECTBO
ounocdepsnl (B. . Bepnaackuii). KpyroBopot BemiecTB B mpupo/ie.

I'naBa 6. 7 Ku3unb B cood1iecTBax. OCHOBBI IKO0JIOTHH. (26 4yacoB)

Uctopus ¢opmupoBanusi cooOIIECTB >KMBBIX OpPraHM3MOB. [ eoyiornyeckasi HUCTOpUs
MaTEpUKOB; H30JISLMS, KIMMaThuyeckue ycnoBus. buoreorpadus. OcHOBHbIE OHOMBI CYIIH U
MupoBoro oxeana. buoreorpaduyeckue oobnactu. [emoncrpaums. KapTel, oTpaxaroiiue
re0JIOTUYECKYI0O HCTOPUIO MAaTEpUKOB; PacCHpOCTPAHEHHOCTb OCHOBHBIX OHOMOB CYIIH.
BzaumooTtHomenuss opranuzMa u cpeasl  EcTecTBeHHBIE COOOIIECTBA YKUBBIX OPTraHU3MOB.
buoreonenospl: sxoTon u OuoneHo3. KoMmoHeHTHl OHOIIEHO30B: MPOAYIEHTHI, KOHCYMEHTHI,
peayineHTsl. bBHOIEHO3bI: BUAOBOE pa3HooOpa3ue, IUJIOTHOCTh MOMYJsIHil, Ouomacca.
Abuotuueckue ¢GakTopbl cpeabl. Poib TemmepaTypbl, OCBEIIEHHOCTH, BIQKHOCTH U JPYTUX
(bakTopoB B JKHM3HEAEATEIBHOCTH cooOuiecTB. HTEHCUBHOCTH  JEHCTBUS  (akTopa;
orpannuuBaomuil  pakrop. BzaumopeiictBue (akTopoB cpenbl, MpeAenbl BBIHOCIHMBOCTH.
buotnueckue daxktopsl cpenpl. aTerpamnums Buga B OUoIeHO3€e; SKoIorHUeckue Humu. Llenu u
CeTH THUTaHMs. ODKOJOTMYECKas MHpamMuaa uducen Ouomacchl, sHepruu. CmeHa OHOILIEHO30B.
[TpuunHBI cMeHBI OMOIIEHO30B; (POPMUPOBAHKME HOBBIX COOOIIECTB.

BzaumooTtHomenuss wmexay opranum3mamu.  DopMbl  B3aMMOOTHOIICHUN — MEXIY
opranu3Mamu. [103UTHBHbBIE OTHOIIEHUSI — CUMOMO03: MyTyallu3M, KOOTEpalys, KOMMEHCAIN3M,
HaXJIEOHMYECTBO, KBAPTHPAHTCTBO. AHTUOMOTHYECKHE OTHOIICHHSI: XUIITHUYECTBO, MAPA3UTU3M,
KOHKYpEHIIHs, COOCTBEHHO aHTHOMO3 (AaHTHOMOTHKH, GUTOHLUABI U Ap.). I[Ipoucxoxxnaenue u
ABOJIIOIHS Mapa3uTu3Ma. HeiliTpanbHble OTHONIEHUST — HEHUTpaIu3M

Jlabopamopunas u npakmuueckas paboma

BrisiBneHue 4yepT MpUCIIOCOOIIEHHOCTH OPraHM3MOB K BO3JIEHCTBUIO DKOJOTHUYECKUX
¢baxTopoB

CocraBieHne MUIIEBBIX LeTen



N3ydeHue u onucaHne 3KOCUCTEM CBOEW MECTHOCTHU

I'naBa 7. buocgepa n yesnoBek. Hoocdepa (12 yacosn)

buocdepa. buomacca 3emnn. bruosnornyeckas mpoayKTUBHOCTh. JKHWBOE BEIIECTBO U €ro
¢byakuuu. buonoruueckuil KpyroBOpoT BEIIECTB B IpHpoJe. OKoJorus. BuemHss cpena.
Okonorndyeckue (¢GakTopel. AOHoTHYecKHWe, OHOTHYECKME ¢ aHTPONOTEeHHBbIE (HaKTOPHI.
DKOJIOTUYECKHE CHCTEMbI: OMOreoleH03, OHOLEeHO03, arpoueHo3. IIpoayneHThl, KOHCYMEHTHI,
penyuentsl. CaMoperyssinus, CMeHa OMOIIEHO30B U BOCCTAaHOBIICHHE OMOIICHO30B.

AnTponoreHHsle (hakTopbl BO3AECUCTBUS Ha OMOIIEHO3BI (pPOJIb YEJIOBEKAa B MPUPOJIE).
[Tpo6nemMBbl paMOHAIBHOTO MPHUPOJOIONB30BAHMS, OXPAHBI MPUPOJIBI: 3alIUTa OT 3arps3HEHHI,
COXpaHEHHE OJTAJIOHOB M TMAaMSITHHKOB TPHUPOJBI, OOECIEYeHHE MPHPOTHBIMU peCypcamu
HACeJeHUs TUIaHeThl. Mepbl Mo 00pa30BaHUIO AKOJOTHYECKUX KOMILIEKCOB, JKOJIOTHYECKOE
obOpasoBaHue.

I'naBa 8. buonuka (5 yaca)

Hcnonb3oBaHne 4eI0BEKOM B XO3SHCTBEHHOW AEATEILHOCTH IMPUHILMIIOB OpPraHu3aluu
pacTeHMii M JKUBOTHbIX. DOpPMBI JKMBOIO B TMPHUPOJAE M HX IPOMBILIJIEHHbIE aHAJIOTU
(cTpouTENnbHBIE COOPYKEHUSI, MALLTUHBI, MEXaHU3MBbI, IPUOOPHI U T. 11.)

Pe3epBHOe Bpemsi — 4u.
Ucnone3ytorcss 11 TPOBEACHHUS ypOKOB OOOOIICHHS, 3aKpeIUICHUS 3HAHUN |
OCYILIECTBJICHUSI MUTOTOBOTO KOHTPOJIS 3HAHUI.

I1l. TEMATHYECKOE IINIAHUPOBAHUE
10 knacc. «kbuoaorusi». (3uaca B Heaearo, 105 yacoB B ron).

Ne Tema KommuecTBo yacoB, OTBEJICHHBIX Ha
n/n M3YYECHHUE TEMBbI
1 | BBeneuue 1
2 Paznen 1. IlpoucxoxaeHue U HadaJbHBIE ATalbl 12
Pa3BUTHS KU3HHU HA 3eMJie
3 | Pasmen Il. Yuenue o kiietke 37
4 | Pazgen III. PasmHOXeHUE U pa3BUTHE OPraHU3MOB 26
5 | Pazmen IV.OCHOBEI I'€HETUKHU U CEIECKIINU 24
6 | PesepBHOe Bpems 2
11 kaacc. «buosorus». (3 4aca B Heaeso, 102 yaca B ron).
Ne Tema KomnuecTBo yacoB, OTBEJEHHBIX
n/m Ha U3y4EHUE TEMBI
1 | 3aKOHOMEPHOCTHU PA3BUTHS KUBOU MPUPO/IBL. 20
OBOJIIOLMOHHOE YYEHHE
2 | MakpooaBoutonus. buonornueckue nociueacTBus 6
pUOOpETEHHUs MPUCTIOCOOICHUH
3 | PasBurnexusunna3emiie 10
4 | TlpoucxoxaeHue4YenoBeKa 14
5 | buocdepa, ee ctpykrypa u QyHKIHU 5




6 | XKuznb B coobmiecTBax. OCHOBBI 9KOJIOTUH 26
7 | buocdepa u yenosek. Hoocdepa 12
8 | buonnka 5
9 | 3aximoueHue 4




	 формирование  системы биологических  знаний  как компонента естественно – научной  картины мира;
	 развитие личности обучающихся, их интеллектуальное и нравственное совершенствование, формирование  у них гуманистических отношений и экологически целесообразного поведения в быту и трудовой деятельности;
	 выработка понимания общественной потребности в развитии биологии, а также формирование отношения к биологии как к возможной области будущей практической деятельности.
	III. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

