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1. IlnanupyeMble pe3yibTaThl OCBOCHHUSI Y4eOHOI0 NpeaMeTa

JINYHOCTHBIMM pEe3yJbTaTaMU OCBOEHHUS BBITYCKHHKAaMU CPEAHEH IIKOJIBI Kypca
OMOJIOTUM HA YTIIyOJIEHHOM YPOBHE SIBJISIOTCS:

1) 3HaHWE OCHOBHBIX NMPHUHIIUIIOB U MPABUJI OTHOIICHHUS K KUBOW MPHUPOJIC, OCHOB
3I0pPOBOTO 00pa3a KU3HU U 3I0POBbE-COEPETAIONINX TEXHOIOTHH;

2) chOpMUPOBAHHOCTh ITO3HABATCIBLHBIX MHTEPECOB M MOTHBOB, HAlpPaBJICHHBIX Ha
U3YYCHUE JKUBOW  MPHUPOJbI; HHTEIUICKTYalIbHBIX YMEHUM (JOKa3biBaTh, CTPOUTH
pacCyXJieHus, aHaJu3UpOBaTh, CpPaBHUBATh, JeNIaTb BBIBOJABI U JIp.); SCTETUYECKOTO
OTHOIIEHUS K )KUBBIM 0OBEKTaM.

MeranpenMeTHbIMH pe3yJbTaTaMU OCBOCHHS BBITYCKHHUKAMU CpPEIHEW IIKOJIbl Kypca
OMOJIOTUM Ha YIIIYOJIEHHOM YPOBHE SIBJISIIOTCA:

1)  oBIagcHHME COCTABJISIONIUMH HCCIICAOBATCILCKOM W TMPOCKTHON JESATEIBHOCTH,
BKJIIOYAsl YMEHUSI BUJIETh MPOOJIEMYy, CTaBUTh BOIPOCHI, BBIJIBUTAaTh THUIOTE3bI, J1aBaTh
onpezesieHUus] MOHATHUM, KiaccupuuupoBarh, HAOIIOAATh, MPOBOJUTH SKCIIEPUMEHTHI,
JIeNaTh BBIBOABI M 3aKIIOYEHUS, CTPYKTYpUpOBaThb Marepuan, OOBACHATH, JTOKAa3bIBaTh,
3alMIIaTh CBOM U/JIEH;

2) ymeTb paboTaTh C pa3HBIMH WCTOYHUKAMH OMOJOTUYECKOW HH(POPMALUH: HAXOIHTh
OHMOJIOTHYECKYI0 MH(POPMAIMIO B Pa3IMYHBIX HCTOYHHMKAX (TekcTe y4yeOHWKA, HaydHO-
HOIYJISIPHOM JTUTEpaType, OMOJOTMYECKHX CIIOBApSX M CHPAaBOYHUKAX), aHATU3UPOBATH
Y OLICHUBATh MH(OPMALIHIO, IPEOOPA30BBIBATH HHPOPMALIUIO U3 OJHON (POPMBI B IPYTYIO;
3) BBIOMpATH IICTICBBIC H CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSX M MOCTYIKAaX IO
OTHOILUEHUIO K KUBOM NPUPOJE, 310POBBIO CBOEMY U OKPYKAIOIINX;

4) WCIONB30BaTh PEUEBBIC CPEICTBA IS AUCKYCCHH U apTYMEHTAIIUU CBOCH ITO3UIIHH,
CpPaBHUBATH Pa3HbIC TOUKH 3PEHMS, APTYMEHTHPOBATH CBOXO TOUKY 3PEHMS, OTCTauBATh
CBOIO MO3ULIUIO.

IIpeamMeTHbIe pe3yabTaThI:

BpInycKHHMK Ha yIi1y0JI€HHOM YPOBHE HAYYUTCSH:

— OIICHMBATh POJb OHOJIOTMUECKUX OTKPBITHH U COBPEMEHHBIX HCCICIOBAHUN B
Pa3BUTUHA HAYKH W B MNPAKTUYECKOU AEATEIBHOCTH JIHOJIEH;

— OIICHMBATh POJIb OMOJOTMM B (DOPMUPOBAHHHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHUpa, MPOTHO3UPOBATH MEPCIEKTUBBI Pa3BUTHUSI OMOJIOTUY;

— yCTaHABIMBATh M XapaKTEPU30BaTh CBSI3b OCHOBOIOJIATAIONIUX OUOJOTHYECKUX
NOHATUH (KJIeTKa, OpraHWM3M, BHUJ, OKOCHCTeMa, Ouochepa) ¢ OCHOBOIOJIATAONIUMHU
MOHATUSAMU JPYTUX €CTECTBEHHBIX HAYK;

—  00OCHOBBIBaTh CHCTEMY B3IJISJIOB Ha JKUBYIO TIPUPOJY M MECTO B HeH
YyeJoBeKa, TMpPUMEHsE OWOJIOTUYECKHWE TEOPUH, YUYCHHMs, 3aKOHbI, 3aKOHOMEPHOCTH,
MMOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;

— NPOBOJUTh  y4€OHO-UCCIIENOBATEIbCKYI0  JIEATENbHOCTh MO  OMOJIOTHU:
BBIJIBUTaTh  TUIOTE3bl, IUJIaHUpPOBaTh  paboTy, oOTOMpaTh U  MIpeoOpa3oBBLIBATH
HEOOXOMMMYI0  WH(OpMaIuioo,  MOPOBOJUTH  AKCHEPUMEHTHI,  HWHTEPIPETUPOBATH
pe3ybTaThl, €JIaTh BBIBOJIBI HA OCHOBE MTOJYUYEHHBIX PE3YJIbTATOB;

— BBIABJISITh U OOOCHOBBIBATh CYILECTBEHHbIE OCOOCHHOCTH pPa3HBIX YPOBHEU
OpTraHu3aluU )KU3HH;

—  YCTaHaBIWBAaTh CBS3b CTPOCHUS HM  (QYHKIUNA OCHOBHBIX  OHMOJIOTMYECKUX
MaKpOMOJIEKYJI UX POJIb B Mpolieccax KIETOYHOrOo MEeTadoIn3Ma;

—  peumarh 3aJadyd Ha OIpeaesieHue mnocienoBarenbHocTn HykineotnaoB JIHK u
uPHK (MPHK), antukomonoB TPHK, mocnenoBaTenbHOCTM aMHUHOKHCIOT B MOJICKYJIE



Oenka, TPUMEHSS 3HAHWS O PEAKIUsIX MATPUYHOTO CHHTE3a, TEHETHYECKOM KOJe,
TIPUHITUTIE KOMIUIEMEHTapHOCTH,

—  JenaTh BbIBOABI 00 M3MEHEHHMSX, KOTOpbIe€ MPOU3OMIAYT B  Mpoleccax
MaTpUYHOIO CHHTE3a B CJy4yae HW3MEHEHHSs IoclieoBaTeNbHOCTH HyKieoTu10B JITHK;

—  cpaBHuBaTh (azbl JCNCHUS KJIETKU; peuiaTh 3ajJaydl Ha OINpECIICHHE U CPaBHEHHE
KOJIMYeCTBa TeHeTudyeckoro marepuaina (xpomocom u JIHK) B kineTkax MHOTOKIJIETOYHBIX
OpPraHU3MOB B pa3HbIX (ha3ax KIETOUYHOTO ITUKIIA;

—  BBIABJSITH CYIIECTBEHHBIE TPU3HAKH CTPOEHUS KJIETOK OPTaHU3MOB pPa3HBIX
APCTB >KUBOW NPHUPOABI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHMS M (PYHKIUN YacTedl u
OpraHOMJIOB KIIETKH;

—  00OCHOBBIBATh B3aWMOCBSI3b  IUIACTUYECKOTO W  DHEPreTHYECKOr0 OOMEHOB;
CpPaBHUBATH TIPOIECCHl IJIACTUYECKOTO W JHEPIeTHUYECKOT0 OOMEHOB, MPOWCXOMISIINX B
KJIETKAX KUBBIX OPTaHU3MOB;

— OTIPEJIENISITh KOJMYECTBO XPOMOCOM B KIIETKaX PACTEHHM OCHOBHBIX OTJEJIOB Ha
Pa3HBIX 3TaIax >KU3HEHHOTO ITUKIIA;

—  pemaTh TEHETHYECKHE 3aJaud Ha JUTMOPHUIHOE CKpEeUIMBaHUE, CLEIJICHHOE (B
TOM 4YHCJI€ CIEIUICHHOE C TOJIOM) HaclieJOBaHWE, aHAJIM3UPYIOIIee CKpEIIMBaHuE,
NPUMEHSISE 3aKOHBl HACJIEICTBEHHOCTH M 3aKOHOMEPHOCTH CIIETIEHHOTO HACJIEIOBAHUS;

—  packpelBaTh  NPUYUHBI  HACJCACTBECHHBIX  3a00JIEBaHWN,  apTryMEHTHPOBATH
HEOOXOMMOCTh MEp TPEAYNPESKICHUS TaKUX 3a00JICBaHHH;

— CpaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOKEHHS OPTaHU3MOB;
— XapaKTEpHU30BaTh OCHOBHEIE ATAIBl OHTOT'C€HE3a OPTaHU3MOB;

—  BBIABJSITH TNPUYMHBI M CYIIECTBEHHBIC TPH3HAKKM  MOAU(PUKANMOHHON W
MYTallHOHHOW W3MEHYUBOCTH; OOOCHOBBIBATH POJIb W3MEHUYMBOCTH B E€CTECTBEHHOM W
HCKYCCTBEHHOM OTOODE;
000CHOBBIBATh 3HAYEHUE PA3HBIX METOJOB CEJEKIUU B CO3JIaHUM COPTOB PACTCHHIA,
opoJ YKUBOTHBIX u ITaMMOB MHUKPOOPTaHU3MOB;
— 00OCHOBBIBATh TMPUYUHBI M3MEHSIEMOCTH M MHOTO00pa3usi BHJOB, MPUMEHSS
CHUHTETUYECKYIO TEOPUIO IBOJIOIUU;

XapaKTEPU30BaTh TOIMYJISINIO KaK SAVHUITY  DBOJIFOIIMU, BHJ Kak
CHUCTEMATHYCCKYIO KaTETOPHIO M KaK pPe3yJbTaT dBOJIIOINH;

— YCTaHABJIMBATh CBS3b CTPYKTYPHI U CBOHCTB DKOCHUCTEMBI,

COCTaBJIATh CXEMBl IMEPEHOCA BEIIECTB M OHEPrMM B JKocucTeMe (CeTH MUTaHMSA),
MPOTHO3UPOBATh UX M3MEHEHHUS B 3aBUCUMOCTHU OT U3MEHEHUs (DaKTOPOB CPE/IbI;
apryMEHTHUPOBATh COOCTBEHHYIO TMO3HUIIMIO IO OTHOIICHHWIO K AKOJOTHYECKUM IMpobaeMam
Y TIOBEIACHUIO B IPUPOJHOMN CpEIE;

— 000CHOBBIBaTh ~ HEOOXOIUMOCTH yCTOWYHUBOTO pa3BUTHS  Kak yCJIOBUS
coxpaHeHus: onochepsr;

OIICHMBATh MPAKTHUYECKOE U OTUYECKOE 3HAUYCHHE COBPEMEHHBIX HCCJICJAOBAaHUNA B
OWONOTHH, MEAMIIMHE, JKOJOTHUU, OMOTEXHOJOTUH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY

— BBISIBIISATH B TEKCTE OMOJIOTHYECKOTO COJEPIKaHMsI TIPOOJIEMY U apr'yMEHTHPOBAHHO €¢
0OBSACHATD,

MPEACTABIATh OMOJIOTUUECKYI0O MH(OPMAIUIO B BHJIE TEKCTa, TaOJIMWIIBI, CXEMBbI, Tpaduka,
JUarpaMMbl U JIeJIaTh BBIBOJBI HA OCHOBAHUU TMPEJCTABICHHBIX JAaHHBIX; MPEeoOpPa30BHIBATH
rpaduk, Tabnuily, JuarpaMmy, CXemy B TEKCT OMOJIOrMYECKOTo COAEepKaHusl.



BoinyckHUK HA yriry0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNTHCH:

— OpraHW30BBIBAaTH W MPOBOJUTH WHIAWBUIYAJIBHYIO HCCIIEI0BATEIBCKYIO
JEATCIIBHOCTh 10 Ownosiornn (WM pa3padaThiBaTh WHAWBHIYAIBHBIH  IPOEKT):
BBIIBUTATh THUIIOTE3bl, IUTAHUPOBATh pabOTy, OTOWpaTh U TMpeoOpa30BBIBATH
HEOOX0MMYI0 HMH(OpMAIHNIO, TPOBOAUTH OSKCICPUMEHTHI, HHTEPIPETUPOBATH
pe3yNbTaThl, JeNaThb  BBIBOJLI HA  OCHOBE  TIOJYYCHHBIX pE3YJIbTaTOB,
MIPEICTABIIATH MPOAYKT CBOUX MCCIICIOBAHU;

— TPOTHO3UPOBATH MOCIEACTBHUSA COOCTBEHHBIX HCCIIEAOBAHUHN C YICTOM
THYECKUX HOPM M SKOJIOTHUECKUX TPEOOBAHMIA;—  BBIJCIATH CYIIECTBEHHBIC
OCOOEHHOCTH >KM3HCHHBIX ITUKIIOB TPEICTABUTEIICH Pa3HBIX OT/ACIIOB paCTEHUN U
TUTIOB )KHBOTHBIX; H300pakaTh IIUKJIBI PA3BUTHUS B BUIC CXEM;

— aHAIM3UPOBATH W HWCIOJIB30BATh B PEIICHWH YYEOHBIX U HCCIICIOBATEIHCKUAX
3a/lad MH(POpPMAIMI0O O COBPEMEHHBIX HCCJICJAOBAHUSIX B OHOJIOTMH, MEAHWIIMHE U
HKOJIOTUH;

— apryMEHTHPOBaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIIHO-
T'YMaHUTApPHOTO 3HAHUS B 3M10XY MH(DOPMAITMOHHOM IUBUIIU3AINY;

— MOJIETTUPOBATh HM3MEHEHHE SKOCHCTEM TOJI BIMUSHUEM PA3JIMYHBIX TPYIII
(baKTOpOB OKpYy:KAIOIIEH CPEIbI;

— BBIIBJIATH B IMPOIECCE HCCIEAOBATEIBCKOW JCSATEIBHOCTH  TOCIEICTBUSA
aHTPOIIOTCHHOT'O BO3JICHCTBHUS HA YKOCHCTEMBI CBOCTO PETHOHA, MPEaararh CriocoObl
CHI)KCHHS aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha YKOCHCTEMEI;

—  HCMOJB30BaTh MPUOOPETEHHBIE KOMIETEHIIUN B MPAKTUUECKON JCSATEIBHOCTU U
MOBCEHEBHOMN KW3HU JUIsl MPUOOPETEHUSI OIbITa JESTEIbHOCTH, MPEIIeCTBYIONMIEH
poeCcCHOHANbHOM, B OCHOBE KOTOPOM JIEKUT OMOJIOTHSI KaK y4eOHBIM TpeaMer.



2. Copep:xkanmne yuedoHoro npeamera 10 kiaace

Coaep:xxanue y4eOHOro Kypca, KOJI-BO YaCOB

BBenenue (1 4)
buonorust — Hayka o Xu3HU. MecTo OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, CBs3b OMOJOTUM IPYTHMMHU HayKaMHu.
OO611e0610JI0rTYecKre 3aKOHOMEPHOCTH — OCHOBA JIJIsl TOHUMAHUS SIBJICHUH U3 U PAllMOHAIBHOTO MPUPOOTI0JIb30BAHUS

T'JIABA 1 BuoJjiornyeckue CHCTEMBI, MPOIECCHl M UX u3y4deHnue (34).

[Tonsitue o cucreme. OpraHuzanusi OUOJOTMYECKUX CHCTEM, CTPYKTypa, OCHOBHBIE MPUHLUIIBI pa3HOOOpa3ue. YpOBHU
opranmzanuu xuBoro. Ilpoueccel, mnpoucxonsdmme B Ouocucrema OCHOBHbIE KpuTepuu >kuBoro. JKu3Hp kak opma
cyuiecTBoBaHMs MaTepun. OnpezesieHue MOHATH «KU3Hb». MeTolbl N3y4eHUs] OMOJIOTMYECKUX CUCTEM U mpoueccoB. Hayunoe
no3HaHue. MeTo | OMOJIOrHYECKUX UCCIIEIOBaHUIM.

I'JTABA 2 IluTosiorusi — HayKa o KjaeTke (34.)

Knetrka — cTpykTypHO-GyHKIIMOHATBHAS €AWHHUIA XUBOTO. McTopus oTkpbitusi kietku. Pabor P.I'yka, A.JleBenryka.
Knerounas teopuss T.IlIBanna, M.lInetinena, P.Bupxopa. Pazutu mutonorun B 20 Bexke. OCHOBHBIC IOJIOKEHUS
COBPEMEHHOM KJIETOYHOUN Teopuu. E€ 3HaueHue 11 pa3BUTUSL OMOJOTUU U MTO3HAHUS NPUPOIbl. MeTOoAbl N3yUeHUs KIETKH.
JlaGoparopHnasi padora Nel. «CBeTOBOIl MUKPOCKON M TEXHUKA MUKPOCKOTTUPOBAHUSD.




I'JIABA 3 Xumuyeckasi opranu3amnus kietku (84)

XUMHUECKHI cocTaB KiIeTKU. Boma, e€ (usmko-xumudeckue CBOMCTBA M OMoJorHyeckasl poiib kieTtke. CBOOOMHAS M CBsI3aHHAs
BOZa. MUHEpanbHbIE BEIIECTBA KJIETKH, X OHojioruyeckast poi bydepHsie cuctemsl kieTku. Oprannueckrue KOMIOHEHThI KIETKH.
benku. AMuHOKHCHOTHBIN cocTa OenkoB. CTpyKTypbl OenkoBoil Moinekynbl. CBoiicTBa OenkoB. Knaccudukanus OenkoB. DyHKIum
OenkoB. YrieBoabl. MoHOcaxapuabl, Aucaxapuibl, nonucaxapuabl. buomornuyeckne noaumepsl OONIMI TUIAH CTPOCHHS H
bu3NKO-XUMHUECKHE CBOMCTBA. buonornueckue ¢GyHKUMUA yriaeBoAo JIMmuabsl — BHICOKOMOJIEKYIISIPHBIE CI0KHbIE 3upbl. OOt
IJIaH CTpOeHUs U (PU3MKO-XUMHUYECKH cBoiicTBa. Kitaccudukanus nununoB. buonornyeckas posib JHMMNHIOB B KIETKE.
Hyxneunossl kucinotel. JIHK u PHK. Ctpoenue, ctpykrypa, mectoHaxoxaenue ¢yHkuuu. Bunst PHK. AT® crpoenue, pyHkimm.
Jladopatopubie padotrbl. Ne2 «CsoiictBa OenkoB», Ne3 «KauecTBeHHbBIE peakIMu Ha OEIK YTIIEBOJBI, TUTTUIBD).

I'/TABA 4 Ctpoenne u pyHKkuuu KjaeTku (74).

OykapuoTHYecKasl U MpokapuoTHueckas kierka. HapyxHas kierodHas riazmatudeckas memOpan Ctpoenue meMOpanbl. E€ cBoiicTBa
u pynknun. Tpancnopt BemecTB uepe3 MmeMOpaHy. KieTtouna o0onouka pacTUTENbHOM KieTku. lluTorurazmMa m €€ opraHouIbI.
BakyonspHas cucrema kietk [losiyaBToHOMHBIE CTPYKTypbl KieTku. WX cTpoenue um @yHkuuu. HememOpaHHbIEe OpraHouj
KieTku. Opra"Honnasl ABWKEHMs. KieTouHble BKIIOUEHMS. SIPO — PErysATOPHBIM LEHTP KIETK XpoMocoMbl. CTpoeHune
NPOKApHOTHOMN KiIeTKU. OCHOBHbBIE OTIMYUTENIbHBIE 0COOEHHOCTH, (hopma pa3Mmepbl. PaznooOpasue kietok. OcCOOEHHOCTH CTPOEHUS
pPaCTUTENBHON U KUBOTHOM KiIeTOK. JlabopaTopHbie pa6oThi: Ned «JIBuKeHUE ITUTOILIA3MbI B KJIETKaX pacTeHui», NeS

«Ilmasmonn3 M JAEmIa3sMoiiu3 B PACTUTENBHBIX KieTKax», Ne6 «CTpoeHue KIETOK pa3jiudHbl OPraHU3MOBY.

I'JIABA 5

OOMeH BelecTB M NpeBpalleHne JHepruu B Kiaerke (114).

AccuMWISILIMS U TUCCUMMWIIALIMA — JABE CTOPOHBI €IMHOTO Mpoiecca MeTabonu3ma. TuUnbl 0OOMEH BEIIECTB. DHEPreTHIEeCKOe
oOecneueHue kiuetku: npespameHue AT® B nponeccax oOMeHa BemiecT PepMEHTATUBHBIA XapaKTep peaKkLMil KIETOUHOTO



MeTrabonu3ma. DepMeHThI, UX CTPOEHHUE, CBOMCT M MEXAHU3M JIEUCTBUSI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUI OT
paznudHbIX (hakTopo [lepBUYHBIN CHHTE3 OpraHUYECKUX BEMIECTB B KieTKe. [Imactuaeckuit ooMen. @otocuuTe3. CBETOBA M1 TEMHOBAS
da3pl. Ponas xmoporutactoB B porocuuTese. [IpeoOpa3oBaHue COMHEUHON SHEPTHHM DHEPTHUI0 XUMHUYECKUX CBs3ei. [IpomyKTHBHOCTH
dboTocunrteza. BiusgHue paznuyHbix (aKTOPOB H CKOPOCTh (OTOCHHTE3a. 3HaueHHe (POoToCMHTE3a. XEMOCHUHTE3. DHEPreTUYECKUM
obmeH. Tpu srtam sHepreTuyeckoro ooOmeHa. Poilb MHUTOXOHJIpUM B mpolleccax OWOXMMHYECKOTO OKHUCIeHH MeMOpaHHbIN
XapakTep peakuui okuciauTenbHoro dochopuiupoBanus. [IpenmyniecTa a3poOHOr MyTH OOMEHA BEIIECTB IEpe]] aHadPOOHBIM.
O¢ddexTuBHOCTL 3HEpreTHUECKOr0o oOMeHa. Peakim matpuuHoro cuHTe3a. [IpuHIMN komruieMeHTapHOCTH. Peanuzanms
HacyeacTBeHHON uH(opmaly ['eHeTnueckuit koA, ero cBoiictBa. Tpanckpunuus. Tpancmsauusa. KoaupoBanue amuHokuciot. Pon
pubocoM B OmocuHTe3e Oenka. Perynsamuss oOMeHHBIX MpoileccoB B kieTke. ['umnoreza omnepoH [loHsATHE O KJIETOUHOM TOMEOCTase.



JlabopaTopHbie padoThI:
Ne 7 «DepMeHTaTUBHOE pacUICIJIEHUE MEPOKCUAA BOAOpoJa B KieTkax», Ne8 «KartamuTuueck akTMBHOCTh aMHJIa3bD»

T'JIABA 6 Kusnennblid ki kiaetkn (54) Kierounsiii nukin. Matepdasza u Muto3. OcoOEHHOC MPOILIECCOB, MPOTEKAOIIUX B
untepdaze. [loaroroBka kimetku k aenenuto. Permmkamus — peakn matpuyHoro cuHTe3a [JHK. Ctpoenne xpomocom. Ilonsitue o
XpPOMOCOMHOM Habope — KapuoTu JMIUTOUIHBIN U TarIONIHBI Ha0OpHl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMEI. [lenenne KieTku
muTo3. Ctaguu muto3a. Kapnoknnes u nutokuae3. buomornueckoe 3HaueHrne Muto3a. AMuTo3. JlaGopatopHbie padoTni: Ne 9
«XpOMOCOMBI KJIETOK KOPELIKOB KOHCKHX 0000B», Nel0 «MuT03 H IOCTOSHHOM IpenapaTre KJIETOK KOPEIIKa JTyKay.

I'IABA 7

Ctpoenue u pyHkiun opranusmMos (164)

Opranmsm kak eauHoe nenoe. CTpyKTypHble 4YacTd  OpraHu3MoB. OIHOKIETOYHBIE MHOTOKJIETOYHBIE OpPraHU3MBI.
OcoOeHHOCTH CTpOEHUE M KHU3HeAesITeabHOCTU. KojoHManmbHBI OpraHu3Mbl. B3anMoCBsi3b 4YacTeil MHOTOKJIETOYHOIO
opranu3ma. TkaHU pPACTUTENBHOIO )KMUBOTHOTO oOpraHu3mMa. OcCOOEHHOCTH CTPOCHHS, MECTOHAXOXKICHUS U
(GyHKUHOHMPOBaHU BeretaTuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl M CHCTEMbl OPraHOB YEJIOBEKA >KMBOTHBIX.
Onopa tena opranu3moB. Kapkac pacrenuid. CkeneTbl KUBOTHBIX. CTPOCHUE W THUIl COCIMHEHUS] KOCTEU. J[BUKEHUE OpPraHU3MOB.
JIBr>KeHME MHOTOKJIETOYHBIX dUBOTHBIX M uenoBeK MplieuHas cuctema. CKeleTHbIe MBIIIIBI U UX padoTa. [luTaHue opraHu3mos.
3HaueHue NUTaHUS MUIIEBapeHus. ABTOTpodHOE IIATAHUEPACTECHUM. I'ereporpodubie  opranusmel. Otaen
NUILIEBAPUTENILHOrO TpakTa. [IumeBapurenpHble kenes3bl. l[IuTaHne NO3BOHOYHBIX JKMBOTHBIX 4yenoBeka. [IumeBapurenpHas
cucreMma 4esoBeka. JlpixaHwe opraHn3MoB. 3HadyeHue. JIpIXaHWe pacTeHUHM M KUBOTHBIX. OpraHbl [bIXaHUA. ODBOJIIOLUS
JbIXaTENbHOM CHUCTEMBI TO3BOHOYHBI OpraHsel AbIXaHUs YeJOBEKa. TpaHCIOpT BEUIECTB y OPraHU3MOB. T paHCIIOPTHBIE CUCTEMBI
pactenu TpancnopT BemecTB y >KUBOTHbIX. KpoBeHocHass cuctema. JlumdooOpaienue. Breinenenue opranu3moB. Opraisl
BblJIesIeHUs. BoigenurenbHas cucteMa denoBeka. CtpoeHue moyek. 3anmra opranu3MoB. CTpoeHHE KOXKHM 4YeJoBeKa. 3aluTa
opranusma OT Oonesneil. MmyHuter u e mpupona. PaznpakuMocTh U PETyisiiusi y opraHu3MoB. Takcuchl. Pazmpaxumocts u
peryisauys MHOTOKJIETOYHBIX pacTeHUi. PoCT pacTeHuil B 3aBUCHUMOCTM OT YCIOBHW Cpelabl U POCTOBHI BelecTB. HepBHas
cucrteMa >KUBOTHBIX. Peduexc u pednexkropHas ayra. HepBHas cucTeM MO3BOHOUYHBIX >KMBOTHBIX W udenoBeka. OTaenbl
TOJIOBHOTO MO3ra, €ro ycioxHeHue. ['ymopanbHa perynisauus U SHIOKpUHHAs CUCTEMa Yel0BeKa. | OpMOHBI, UX 3HAUYECHUE.

JlaGopaTopHnbie padoThi: Nell «Opransl IBETKOBOTO paCTEHUS.



I'JIABA 8 Pa3mHo:keHne ¥ HHIHBHIYaJIbHOE Pa3BUTHE OPranu3Mos (8 1)

®opMbl pa3MHOXEHUSI OpraHu3MoB. becrnonoe u 1osoBoe pa3MmHOXeHue. Buawsl Oecnomno pazmHoxenus. [lomgosoe
pasmHoxenue. [lomoBsie kietku. Meno3s. [loBenenne xpomocom B Menio Kpoccunrosep. buosiornueckuii  cMbicit  Meio3a. Menos
B OKM3HEHHOM IIMKJE opranu3M Pa3zMHOKeHHE U pa3BUTHE KUBOTHBIX. [losi0BEIE Kele3bl. ['ameTorenes y ;kuBoTHbIX. OOpa3zoBa



pa3BUTHE TIOJOBBIX KJIETOK. (COOEHHOCTH CTpOEHHsA TOJIOBBIX KieToK. OmutonorBopeH [laptenorenes. OHTOreHes.
Cramuun »MOpuoreHe3a J>KMBOTHBIX. PocT u pasButue >XMBOTHBI [locTomMOproHanbHOE pasuTHe. PazMHOXKEHHE W pa3BUTHE
pactenuii. ['amerohutr u cnopod ['amerorenes y pacrenmii. OTUIOJOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JKW3HEHH
IIUKJIBl pacTeHuil. JIBOMHOE OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe M pPa3BUT ceMEHH. [IpoaoinKUTETbHOCTD
KU3HU M IUIOJAOBUTOCTh opraHu3moB. Poct. Crapenme u cmep Heknerounsie hopMmbl KU3HH-BUPYCHl. OCOOCHHOCTH CTPOCHHS H
KU3HEHHBbIN 1K, PasmHoxeH BupycoB. CITN/]. CounanbHbie U MEAUITUHCKUE TTPOOIEMBI.

JlabopaTropHubie padoTbi: Nel?2 «CTpoeHHUS 3peibIX MOJIOBBIX KIETOK MiIeKonmuTamux». Nel3 «CTtpoeHne opraHoB pa3MHOKCHUS
BBICILIUX PACTEHUI»

I'JIABA 9 I'eHeTHKa — HayKa 0 HACJI€JICTBEHHOCTH ¥ U3MEHYHUBOCTH OPraHmsmoB (24.) McTopusi BOSHUKHOBCHHS U

Pa3BUTHS T€HETUKH Kak Hayku. PaboTsl I'. Mennens,

I'. le ®pu3za, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUH T'€HETUKU. 3HaUY€HUE TeHEeTUK OCHOBHBIE T€HETUYECKUE MOHSITHUS
U CHMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIBbHBIE T'€HbI AJITEPHATUBHBIE NMPU3HAKUA, JTOMUHAHTHBIE U PELIECCUBHBIE INPU3HAKU,
rOMO3UT0Ta, T€TEPO3UTOT YUCThIC JIMHUU, THOPUIBI, TeHOTHI, (peHoTUn. OCHOBHBIE METObl T€HETUKHU.

I'JIABA 10

3aKOHOMEPHOCTH HacJaeACTBEHHOCTH (124)

MonorubpuaHoe ckpemuBanue. 3akoHsl Menzens. ['unore3a yuctoTel rameT. [lojiHOE U HEMOJIH TOMUHUPOBAHUE.

AHanmu3upymoniee ckpemuBanue. [IpoMexyTouHbli XapakTep HaclienoBaH urubpuaHoe ckpemuBanue. 3 3akoH Menpens.

CueruieHHOE HacieJoBaHUE NpU3HAKOB. 3ako Moprana. Hapymenue cuemenusi reHoB. Kpoccunrosep. XpoMocomMHas TeOpust

HacaeacTBeHHOC ['eHeTnueckue kapThl. ['eHeTHKa mosja. XpOMOCOMHOE OIPENEJIEHUE T10J1a. ['eHeTuYecKast CTPYKTY MOJIOBBIX

XPOMOCOM. HACJIEHOBAaHHWE IPU3HAKOB, CLEIUICHHBIX C MOJOM. ['€HOTHI Kak LEJOCTH cucTeMa. MHOXKECTBEHHOE JEHUCTBUE
IE€HOB. [TneioTponus. MHOXeCTBEHHBIN amtenu3 KogomuHrpoBaHue.

B3auMopencTBrE alIebHBIX U HEAJJIEIbHBIX TEHOB.

Pemienne renetnyeckux 3amay.

JlabopaTropnasi pa6ora Nel4 «/[po3oduina kak 00bEKT TeHETUYECKUX UCCIICTOBAHUI



I''TABA 11 3akoHOMEPHOCTH U3MEHYUBOCTH (74)

B3aumoneiictBue reHoturnia u cpeabl npu dopmupoBaHuu ¢eHotumna. M3MeHUMBOCTh Tpu3Hak KauecTBeHHBIE U KOJIMYECTBEHHBIE
npusHaky. Buabl usmeHnunBocTr. Posib cpeapl B HACHEACTBEHH U3MEHUMBOCTH. [Ipenen m3MeHUMBOCTH Tpu3HaKa. BapuanuoHHBIN
psan U BapuainmoHHas KpuB Hopma peakumu mpusHaka. XapakTepuCTHKa MOJU(PUKAIIMOHHON H3MeHUYMBOCTH. HacnenctBeHH
F€HOTUIIMYECKasT M3MEHYMBOCTh. KomMOWHaTHBHasT M3MEHYMBOCTh. MeH03 M MOJOBOM MPOIECC OCHOBBI KOMOMHATHUBHOMU
W3MEHYMBOCTH. Poib KOMOMHATHBHON H3MEHUYMBOCTH B CO3JaH



pazHooOpa3usi ocobell B mpenenax OJHOro Buaa. MyralmoHHass MU3MEHYMBOCTh. Buabsl myrtauu [IpyunmHbl ~ BO3HUKHOBEHUS
MYyTaLHAMN. 3aKOHOMEPHOCTHU MYTAallMOHHOIO  Mpolecca. 3aK FTOMOJOTHUYECKHUX PSAOB B

HACJICICTBEHHOW N3MEHUYNBOCTH.

JlabopaTropHasi pabora Nel5S «BapualluoHHBIN psii 1 BApUALMOHHAS KPUBAsD).

I''TABA 12 I'eneTnka 4esoBeka (54)

I'enom wuenoBeka. Kapuotun uyenoBeka. MexayHapoAHas NOporpaMmMa HCCIEIOBAaHUS T'€HOM YeloBeKa. MeTOIpl T€HETHKHU
yenoBeka. HacnencTBenHbie 3aboieBaHus 4YenoBeka. ['eHHbIe XpOMOCOMHBIE 00Jie3HH YenioBeka. boje3Hu ¢ HaciaeACTBEHHOM
MPEIPACIIOIOKEHHOCThIO. 3HAUEHU MEUIIMHCKON TEHETUKU B TPEJOTBpAIICHUM U JICUCHUM TE€HETHUYECKUX 3a00JIeBaHUM 4YeIOBEK
Menuko-reHeTHYeCKOE KOHCYJIbTUPOBAHUE.

JlabopaTopHas padora Nel6 «PonociioBHass MOEH CEMbI».

I'’TABA 13

Cenexnusi opranu3mMoB (64)

Ceneknus Kak MpoIecc U HayKka. 3apokKIeHHue celekiuuu u gomectukaius. Yuenne H.M.Basunosa nentpax wmHorooOpasus u

MIPOUCXOXKIACHHS KYJBTYPHBIX pacTeHUW. LIEHTpbl NPOUCXOXkKIECH NOMAIIHUX JKUBOTHBIX. POJIb CEIeKIMM B CO3JaHUU COPTOB

pacTeHul U MOpoJ KUBOTHBIX. [IOpO COPT, ITaMM — MCKYCCTBEHHBIE MOIYJSLMU OPTAHU3MOB C KOMIUIEKCHBIMU XO3SIMCTBEHHO

[IEHH NPU3HAKOB. 3aKOH T'OMOJIOTHYECKUX PAIOB B HACIEACTBEHHOM M3MEHYMBOCTH M €r0 3HAYEHUE ]I CEJEKIIMOHHON palOoThlI.

Metoasl cenekiMoHHONW paboThl. McKyccTBeHHBIM 0TOOP. MaccCOBBIM HHAMBUIYATIbHBIH  OTOOD. DKCHEPUMEHTAIbHbBIN
MYTareHes. [Honumnonaus. ['u6punuzan Uu6puaunr. AyTOpuavHT B



CEJIEKIIMM pacTeHUil M kuBOTHBIX. [Ipeononenne 6ecruionust rubpun I'ereposuc. JJoctrkeHus ceeKuuyu pacTeHUM U AKUBOTHBIX.
Mertons! padotsl U.B.Muuypuna. Jlaboparopuasi padora Nel7«CopTa pacTeHU U OPOIBI KUBOTHBIX).

I''TABA 14 buorexHosorus (74)
buorexHosorust kak oTpaciip npousBoacTBa. Mcropus passutusa. O0bekTbl. OCHOBHBIE OTpacia MUKpoOHOIOrnyecKas

texHosorus. [IpeumyiecTBa MUKpOOHOIOTHUECKOT0 cuHTe3a. MHxkeHepHa sH3umonorus. UMMoOunn3oBanHble PEpMEHTHI.
Hcnonb3oBaHne MUKPOOUOJIOTUUECKON TEXHOIOTH



B NPOMBINIICHHOCTH. KileTo4Has TEXHOJIOrMSA M KJIETO4YHas MHkeHepus. KileTouHbple M TKaHEBBI KYJIbTYpbl.  MUKpPOKIOHAIBHOE
pa3sMHOMKEHUE pPacTEeHHU. Comarnyeckas rudpuauzany PEeKOHCTpyKIUs SHUEKIETKA H

KJIOHUPOBAHHUE >KMBOTHBIX. XPOMOCOMHAasl M TeHHas uHxeHepu KoHctpynpoBanue pexkomOuHantHOM JIHK. Jloctmxkenus wu

HEPCIEKTUBbl T'eHHOM HHXkeHepu Co3/1aHue TPAHCTEHHBIX OPraHU3MOB. DKOJOTUYECKUE U STUUYECKHE MTPOOIEMbl TEHHOM HHKEHEPUU.

O0o001IeHNE

Pe3eps

Conep:xkanue yueOHOro npeamera 11 kiace

Copnepxanue y4eOHOIo Kypca, KOJI-BO 4aCOB

I'TABA 1 HcTopus 3B0JHOHMOHHOTO YueHHs (7 1)

Wnewn pazButHs OpraHnueckoro Mupa B Tpyaax ¢puiaocohoB AHTUUHOCTH. MeTapuanyeckuii mepuo UCTOPUU  OUOJIOTHH.
Cucrematuka K. Jlunnes. Tpanchopmmzm XK. JI. Broddona — mnepB IBOMOIMOHHAS KOHIICTIINSA. DBOJIOIMOHHAS KOHIICTIITUS
XK. b. Jlamapka. 3nauenue TpyaoB Jlamap [y1st pa3BUTH YBOJIOIMOHHON ujien u 6uonoruu. DBosonronHkie uaen J. XK. Cent-Unepa.
Bopr6 kpearmoHu3zMom.

OBomononHas teopust Y. Jlapsuna. [Ipeanockuikn BO3BHMKHOBEHMS AapBUHU3MA. JKHU3Hb M Hay4dH AesiteabHOCTh Y. JlapBuHa.
DBOJIOLHUS KYJIbTYPHBIX (popM OpraHN3MOB. DBOJIOLHS BI/I,JIOB B npupo PazButue sBomornmonnon teopun Y. /lapBuHa.

IICMOHCTpaI_II/II/I PUCYHKOB, CXCM, CJ'IaI/II[OB, HIUTIOCTPUPYIOIIUX OCHOBHBIC ITOJIOKCHUS 3BOJIIOTMOHH Hﬂeﬁ, KOHHGHHI/Iﬁ n Teopnﬁ;
IMOpTPETOB y‘léHbIX-BBOJIIOHI/IOHI/ICTOB 141 (bI/IJ'IOCO(l)OB, BHECIIHNX BKJIaJ] 3apOKACHNUEC U CTAHOBJICHHUEC TCOPHUH SBOJIIOIHNH.



'JIABA 2 MukposBoJiionust (104)

I'eHeTHMYECKME  OCHOBBI  DJBOJIOUMH.  JJEMEHTapHbIA  DBOJIIOLMOHHBIA  MaTepHall.  ODJEMEHTApPHA €IMHHUNA  SBOJIIOLMH.
DJeMEHTapHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH IeHeThdeckoro paBHoBecu Jlkx. Xapau, B. BaitnOepra.

JIBrokytue cuitbl (pakTopbl) IBOTIONMHA. MyTaIlMOHHBINA MPONIECC U KOMOMHATUBHAS U3MEHYHBOCT [[OMYJISIIIMOHHBIE BOJTHBI (BOJIHBI
KU3HU.) U aperd reHos. Murpanus. U3omauusa. Bunel uzonsuu reorpaguueckast (IpoCTpaHCTBEHHAs) M OMOJIOrnYecKas
(perpoyKTHUBHAS).

EctectBeHHbIil 0TOOp Kak gakTop 3Botounud. [IpenocbuIku eCTeCTBEHHOTO 0TO0Opa M MEXaHU3M er elcTBus. boppba 3a
cymecrBoBanue u e€ ¢opmel. Chepa u 00BEKT ACHCTBHUS €CTECTBEHHOT 0TOOpa. PeanbHOCTh €CTECTBEHHOrO OTOOpa B
npupone. DOpMbI ECTECTBEHHOTO OTOOP CTAOMIM3HMPYIOIMIUHN, TBIXKYIIUHN, pa3pblBalouil (TU3pyNTUBHEIN). TBOpUeckast poib
€CTECTBEHHOTI' 0TOOA.

[IpucnocoOaeHHOCT OpPraHU3MOB M €€ BO3HMKHOBEHHME. Mopdoaorndyeckue, (HU3HOIOrHUECKH OMOXUMHUYECKHE, ITOJIOTMUECKUE
pUCTIOCO0IeHNs OpraHu3MoB. OTHOCUTENbHAS 11€71€c000pa3HOCT MPUCTIOCOOTICHU.

Bun u ero xpurepum (npusHaku). Omnpenenerue Bupa. CTpyKTypa BHIa B MPHPOJIE: IOJIBUJBI SKOTUIIBI, MOMyISHn. CIIOCOObI
BHUJI000pa30BaHus: ajyionaTpuueckoe U cumnarpudeckoe. Jladboparopunie padorsl Nel Omnucanue NpuUCIOCOOJIEHHOCTH OPraHU3MOB
U e OTHOCUTEIBHOT Xapakrepa. Ne2. M3ydeHue kpurepueB Buaa (Ha MpUMepe IIBETKOBBIX PACTEHHUI U HACEKOMBIX ).

I''TABA 3 Maxkpossosonus (74)

Metoapl W3ydeHHsS SBOJIOIUU: TAJCOHTOJOTHUECKUE, Ounoreorpaguyeckue, 3MOPHUOJIOTHYECK

CPaBHUTEIBHO-MOP(}OIOTHUECKHE,  MOJIEKYJSIPHO-OMOXMMHUUYECKHUE, TeHeTHuYeckue, Martematuueck llepexonneie Gopmbl U

¢unorenernyeckue (MaJICOHTOJOTHYECKUE) PAJbI; CpaBHEHHE (UIOphl U (Pay MaTepuKOB, M3yUYEHHE OCTPOBHOU (IOpbI U (ayHBHI;

rOMOJIOTHUSI U aHAJIOTHS; pyIUMEHTAapHbIE opra

Y aTaBU3MbI, 3aKOH 3apOJBIIIEBOIO CXOJCTBA, OMOT€HETUYECKHI 3aKOH; M3YyYeHHE aMHUHOKHCIOTH

MOCJICOBATEIBHOCTH OEJIKOB pa3HbIX OPraHU3MOB; OMOXMMHUYECKash TOMOJOTHS; MOJEIMPOBAH

ABOJTIOIUH.

HampaBnenuss u nytu sBomtouuu. buonornueckuit mporpecc u Ouonorumueckuit perpecc. Ily moctmxeHus: OMOIOTHYECKOTO
nporpecca: MopbhohU3n0TOrHIECKU nporpecc  (apomopdo uauoaanTaius,

Mopdoduznonoruueckuit perpecc (obmast gereneparusi). buosorudeckuii perpecc

BbIMUpaHue oprann3MoB. COOTHOILIEHUE U YepEJOBAaHUE HAPABIICHUNA SBOIOLUU.

®dopMbI HalIPaBICHHOH YBOJIIONNU: (PUIICTHUECKAs, TUBEPICHTHAS, KOHBEPIeHTHAs U napajuieibHas. OOmme 3akoHOMepHOCTH (IIpaBuIia)

sBomonnu. [IporpeccuBHas HampasieHHocTh. HeoOpaTumoc

sBomonuu.  [IpoucxoxzaeHue OT  HeCNEeUUATUM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyroin cnenuanu3anusa.  AnanTuBHas

paguanus.  YepenoBaHue [JIaBHBIX ~ HAIpPaBJICHUN  SBOJIIOLHU

HepaBHOMEPHOCTH PBOJIIONNHN. Y CKOPEHUE TEMIIOB »BOIONUH. HeorpaHnueHHOCTH 3Botonud. JlabopaTopHas padoraNe3



ADOMODd)OSBI U uaunoaganTanu y DaCTeHI/Iﬁ H ’KUBOTHBIX.

I'/TABA 4 Bo3HuukHoBeHHe U pa3BuTHe ku3Hu Ha 3emJie (14 yacoB)

['urmoTe3bl M TCOPHUH BO3HUKHOBEHHS JKHM3HM Ha 3eMje. KpealMOHHM3M, CaMOIIPOM3BOJIBHO (CIIOHTAHHOE) 3apOKIACHHE,

CTallMOHAPHOE COCTOsIHUE, MaHcnepmus, ouomnods. Oneitel @. Penu, JI Cnamnanmanu, M. Tepexosckoro, JI. Tlactepa. KoanepBarnas

runore3a A. M. Onapuna, runore nepsuyHoro oynsona /x. XonzaeitHa, renetnueckas runoresa I'. Mémnepa.

OcHOBHBIE JTambl HeopraHuyeckoil HBomouuu. [lmaHerapHas (reojoruueckas) 3BOIONU XUMUYECKask HBOJIOLMS.

AOVOTEeHHBIN CHHTE3 OPTaHMYECKUX BemecTB U3 Heopranndecknx. OneiT C Mumnepa, I'. FOpu. O6pa3oBanue moimMepoB u3

MoHoMmepoB. KoarepBarHbie karau u Mmukpocdeps! [Iporenounasl. Pu6o3umer. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE ITPOOMOHTOB.

Hauano oprannueckoii spostoruu. [1osiBieHrE NEPBBIX KJIETOK. IBOJIOIHUSA MeTaboM3Ma. DBOJIIOIM NEPBhIX  KJIeToK.  [IpokapuoThl
U DYKapuoThl. [WMOTE3bl  MPOUCXOXKIACHUS  DYKAPHUO



(MmeMOpaHoreHesza, cuMOuorene3a). Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB 3yKapuoT. DopMUpPOBaHU HEKJIETOUHBIX OPTaHU3MOB M MX
ABOJIFOLIMOHHOE 3HAYECHUE.

OcCHOBHBIC 3Tambl ABOJIIOIMU paCTUTEIBLHOTO MHpa. OcHOBHBIE apomopdo3bl U uauoananrtanu XKu3Hb B Boje. IlepBbie pacTeHHs
— Bojopociu. Beixon Ha cymry. IlepBeie criopoBbie pactenr OCBOCHHE M 3aBOEBAHME CYIIHM MaNOPOTHUKOOOPA3HBIMU. Y CIOKHEHUE
pasMHOkeHUA. CemeHHbI pacTeHus. OCHOBHBIE YEPThI IBOJIIOLIMHN PACTUTEIHLHOTO MUPA.

OCHOBHBIE ATaNbl ABOITIOLMH KUBOTHOTO MUpa. OCHOBHBIE apoMopd03bl U uauoaganTayy. I1epBbl )KUBOTHBIE — MPOCTEUIITHE.
Crnenuanuzanus u nouMmepusanus opranei. Juddepentnanus kiaeto [lepBbie MHOTOKJIETOUHBIE >KMBOTHBIE. J[ByXCioiHBIE
JKUBOTHBIC — KUIIECYHOIIOJOCTHBIE. [lepBbl TPEXCIOWHBIE JKUBOTHBIE — IUIOCKHE 4YepBHU. lIepBbIii BBIXOJ M 3aBOCBAHUE
XKUBOTHBIMH cy1l Unienuctonorue. [lepBbie XopaoBble KUBOTHBIE. JKU3Hb B Bozie. Pb1Obl. BTOpOI1 BBIXO/ )KMBOTHBIX H CYIIYy.
3eMHOBOJIHBIE. 3aBOEBAaHUE MMO3BOHOYHBIMH KXUBOTHbIMU CymId. I[IpecMmbikaromuecs. [Ituisl Miekonuraromine. OCHOBHBIE YEPThI
ABOJIFOLMHU )KUBOTHOI'O MUPA.

Hcrtopus 3emnn u meTobl €€ n3ydeHus. Mckonaemble OpraHuyecKue OCcTaTku. ['€0XpoHOIOTUs U € METOIbI. | '€0XpOHOIOTHYecKas
nIkasna.

Pa3BuTue xu3HU Ha 3emiie TI0 3paM U IIepUoJiaM: apXeil, MpoTEepo30i, Naaeo30i, Me3030i, KalHO30 XapaKTepUCcTUKa KiuMaTa |
reoJIoThueckux TmporeccoB. [losiBienue, paciBeT W TUOEN XapaKTEPHBIX OPraHU3MOB.

CoBpeMeHHas cucTemMa opraHudeckoro Mupa. OCHOBHbBIE CUCTEMATUUYECKHUE TPYIIBI opraHnn3mMoB. O01as XxapakTeprucTuKa apcTB U
noauapctB. COBpEMEHHOE COCTOSIHUE M3YUEHUsl BUJIOB. JKeKypeuss Nel. DBomrouusi opraHmueckoro mupa Ha 3emie (B
MaJICOHTOJIOTHYECKUN U KpaeBEIUECKUN My3el).

I'JIABA 5 YenoBek — onoconuanabHas cucrema (194.)

AHTpOIOJNOTHUA - HayKa O yesjoBeke. Paznensl v 3a1aun aHTponojorui. Metoasl anTponosiorud. CTaHOBJIEHUE MPEACTABICHUN O

MIPOMCXOXKICHUU 4YeNloBeKa. Penurnosneie Bo33peHus. Hayunsl Teopun: antponoreHHas runore3a K. B. Jlamapka, cumuanbhHas

teopust Y. [lapBuna, TpynoBa Teopus @. JHremnca.

CXoACTBO W OTIAMYMSL 4YEJIOBEKAa U KUBOTHBIX. (CHUCTEeMaThueckoe TOJIOKEHHUE uesioBeK CBUIETENhCTBA CXOJICTBA
YeJIoBeKa  C KUBOTHBIMU: CpPaBHUTEIHLHO-MOP(POJIOTHUECKU SMOPHOIOTHYECKHE, (HPHU3H0JIOTO-

OMOXUMHYECKHUE, MOJEKYIIpHO-TeHeTHYeCKre. OTIMUUS YeJIOBEK OT KUBOTHBIX: MPSIMOXO0XKICHUE, U3MEHEHHE CTPOCHUS Yepena,

pa3BUTHE T'OJOBHOTO MO3Tra U BTOPO CUTHAJIBHOM CUCTEMBI. CHCTEMATUYECKOE U3TOTOBIICHUE OPY M.

JIBrkymme cuibl ((hakTophl) AHTPOINOTeHe3a: OMOJIOTHYECKHEe W ColMaibHbie. HacnencTBeHHa H3MEHYMBOCTh U €CTECTBEHHBIN

otbop. ['pynmoBoe cotpymamuectBO u oOmeHue. OpynuifHa IeSTeTbHOCTh U MOCTOSIHHBIC XKuHia. COOTHOIEHNE OMOIOTHYECKUX

U COLIMANIbHBIX akTopoB. OCHOBHbIE CTagUU aAHTPOIOreHe3a: JIPUOMHUTEKH, IMPOTOAHTPOI, apPXaHTPON, MaJICOaHTPO



HeoaHTpon. Haxoaku HCKOIaeMbIX OCTaTKOB, BPEMS CYILECTBOBaHUS, poCT, 00bEM Mo3ra, ooOp xusHu. Opynus.

DBOJIOIUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI 0TOOp B momyisnusx. buonormdecka sBOMIONMS WHAUBHIOB.
MytannoHHbIi npouecc U nonumopdusm. [lomynsiiroHHbIe BOJHBI, Apel TEHOB, MUTpAIHs U «3PQPEKT OCHOBATEIS» B MOMYIISIIUIX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckne pacel. [loHatne o pace. OCHOBHBIE YEIOBEYECKHE pacbkl. BpemMss M MecT BOZHHKHOBEHMS pac. ['MIoTesbl
NOJINLIEHTPU3MAa W MOHOLEHTpu3Ma. IIpuumMHBI M MeXaHU3M pacoreHesa. EMMHCTBO denoBeueckux pac. Kpurrnka connanbsHOro
JapBUHU3MA U pacusMa. [IpucrnocoOJeHHOCT 4YeNOoBeKa K pa3HbIM YCIOBUSAM Cpeabl. AJNaNTHBHBIE THUIBI JIOAE
apPKTUYECKUM, BBICOKOTOPHBIN, TPOIIMYECKUN, YMEPEHHOT'O TOACA.



YenoBek KakK 4acThb Ipupoabl M 06H.I€CTBa. OopraHu3aly 4YCJIOBCKaA: (I)I/ISI/I‘IGCKI/I

YpoBHH BUTAJIbHBIM, o6uoconnanbHbid, CTPYKTYphl YPOBHEW, MPO HCXOISIIN
MEHTAJIBHBIM,  AYXOBHBIM. TIPOLECCHI W  HX
B3aMMOCBSI3b.

JlaboparopHasi padota Ned. M3yueHue 3K0JIOrMUYE€CKUX aJanTalui 4eIoBeKa.
IkekypenaNe2 IlpoucxoxxaeHue dYenoBeka (B IMAJCOHTOJIOTMYECKUH WM aHTPOIIOJIOTMYECK My3€H).

I'JIABA 6 JxoJiorusi — HAyKa 0 HAIOpraHU3MeHHbIX cucTeMax (2 4)
3apoxkJeHre U pa3BUTHE 3Kosioruu B Tpyaax A. I'ymGonsara, K. @. Pynwe, H. A. Cesepuona, ['exkens, @. Knemenrtca, B. lllendopna, A.
Tenciu, B. H. Cykauéna, U. DnroHa.
Paznenst u 3agaun sxosoruu. CBsA3b SKOJOTUM C IPYTUMHU HayKamMu. MeTobl skosiorud. [loseBbie HaOMOACHUS.
DKOJOTUYECKU I
MOHUTOPUHT OKPYXAIOIIEH MPUPOJHOU Cpelbl. DKCIEPUMEHTHI B 3KOJIOTMU. MOAEIMpOBaHUE HKOJIOTHH.

I''TABA 7 Opranusmsl u cpeaa oouranus (14 4)
Cpenbl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/yIlIHAs, TTOYBEHHAs, BHYTpU opraHu3MeHH OCOOEHHOCTH Cpell 0OUTaHUsI OPraHU3MOB
[IpucnocoOneHus: OpraHu3MoOB K *KU3HHU B Pa3HBIX CPEX

oOuTaHuS.
OKkoJsiornueckre (aKTopbl U 3aKOHOMEPHOCTH MX JACHCTBUS. B3anMmoneicTBHE 3KOJIOTHYECK
(dakTopoB. buonoruveckuit onTuMyMm U orpannuuBaronuii hakrtop. [Ipasuino muaumyma FO. JInbu Skonornyeckue CIIEKTPBI

OpraHU3MOB. OBpUOMOHTHBIE M  CTEHOOMOHTHBIE  OpPTaHHU3M
Knaccuduxkanus skonorndeckux GakTopoB: OMOTHUYECKHE, AOMOTUYECKUE U aHTPOIIOTCHHBIC.
AbGuotnueckue gakrtopbl. CBET U €ro JAeMCTBUE Ha OPraHU3Mbl. JKOJOTUYECKHUE TPYIIIbl PACTEHUH KUBOTHBIX 1O OTHOIICHHUIO K CBETY.
CurnanbHast posib cBeta. PoronepuoausM. Temneparypa u
NEUCTBUE Ha oOpraHu3Mbl. [[OMKWIOTEpMHBIE W TOMOWOTEPMHBIE OpraHu3Mbl. TemmeparypH
MPUCIIOCOOJIEHHST OpraHu3MoB. BraxnocTh U €€ JelicTBUe Ha opraHu3mbl. [lpucnocoOiieH opraHu3MOB K MOAJIEPKAHUIO BOJHOT
Oasanca. ['a30BbIli M MOHHBIN cocTaB cpenbl. [louBa u penbe Iloromuple W knumatuueckue (Gaktopsl. IlpucnocobieHus OpraHu3zMoB
JENUCTBUIO a0UOTHUYECK
(haxTopoB.
buonoruuyeckue putmsl. [Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUsAM yclioBUid cpell JKu3HeHHbIe (OpMbl OpraHU3MOB.
Kuzuennsie popmbl pactenuit. XKusHeHuoie GopMbl KUBOTHBIX. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HU.
buotnueckue Qaxtopel (B3auMoaeicTBusl). Buapl OMOTHYECKMX B3aMMOACHCTBUI: KOHKYPEHIIM XUIIHUYECTBO, MApa3uTU3M, MYTyaau3M



KOMMEHCAJIM3M, AMEHCAIN3M, HEWUTpaau3M. 3HayeH

OMOTUYECKHUX B3aUMOJICUCTBHM JIJIsl CYIIECTBOBAHUS OPTaHU3MOB B cpejie oOuTanus u B coodiectsa JlabopatopHbie padoThI
Ne§ CpaBHeHHE aHATOMUYECKUX OCOOEHHOCTEH pacTeHUM U3 pa3HbIX MECT OOUTAHMUS.

Ne6 Metoasr n3amepenus 3aadudecknx GakToOpoB Cpenbl 0OUTaHMS (OTPEACICHUE COMEPIKAHMS BOJ

BO3/IyXa M TyMyca B IOYBEHHOM 00pasiie).

N7 Onucanue KU3HEHHBIX (OPM Y pPACTEHUH U )KUBOTHBIX.

I'TABA 8. JxoJjiorudeckasi XapakTepucTHKAa BUAA U NOMYJIAIMH (5 1)
DKoJoru4ecKas HuIIa Bu1a. MHOTOMEpHas MOJIeJIb IKOJIOrndeckoi Huiu Jx. XaTunHcoHa. PazMephl 9KOJIOrHYeCcKOoil HUILK U €€
CMEHa.
DKOJIOTUYECKUE XapaKTepucTuku nonynsiuu. [lomynsuus kak Ouosnormyeckas cuctemMa. OCHOBH MMOKa3aTeNyd MOMYJSIUA. JKOJIOTHYECKas
CTPYKTypa NOIYJIAIMHA. NPOCTPAHCTBEHHAS, BO3PACTE



10JIOBAsI, TOJIOTMYECKA.
Hunamuka nomyissnuu W €€ perymsauusa. Tunel OuHaMuKd  nomyssinuid. OneHka 4uciaeHHoc nonyissnuu. KpuBble BbBDKMBaHUS
Perynmsanus uucnenHoctd nomyssinuid. MakTopel CMEPTHOCTH EMKOCTh CPEJIBI.

JlaGopaTopHbie padoThI

Ne§. U3yueHue 5KOJOTHUECKON HUIIN y Pa3HbIX BUJOB PACTCHUI U )KMBOTHBIX.

Ne9. Poct momymsiiy My4HOTO XpyIlaka Mpu pa3Hoil €€ MIOTHOCTU M OTPAHMYEHHOCTH PECYPC CPEbI.

I')TABA 9. CoobmecTBa 1 dKojiornueckue cucrembl (10 u)

CooO1iecTBa OpraHU3MOB: CTPYKTYphl M CBsA3U. bHoneHo3 coodmectBo opranu3moB. CTpykTy OmorieHo3a. CBsI3u MEXAy OpraHu3MamMu B

OMoLIeHO3E.

Okocuctembl. CTpYKTypHbIE KOMIIOHEHTBI 3KOCHCTEMbI. KpyroBopoT BeHIECTB M MOTOK 3HEPruu 3Kkocucreme. Tpoduueckue ypoBHI

Tpodpuueckue nenu u cetu. OCHOBHBIE NOKAa3aTENM HKOCUCTEM OKoJormueckue mnupamuisl. CBoilcTBa OHOreOlEHO30B U JUHAMUK

coobmectB. Iluxnnueck namMeHeHus B ouoreoneHo3ax. [locrynarenbHble H3MEHEHUS! COOOIIECTB — CYKLECCHH.

[Ipuponnbie 3KOCUCTEMBI. DKOCHCTEMa oO3€pa. IJKOCUCTeMa cMellaHHOro Jeca. CTpyKTypH KOMIOHEHTHI U TpO(UYECKas CeTh

MPUPOIHBIX IKOCUCTEM.

AHTpONOreHHbIE 3KOCUCTEMBI. Arpo3kocucTeMbl. OTIWYMS arpo’KOCUCTEM OT OuoreouneHo3 YpOoskocucteMbl. (OCHOBHBIE
KOMITOHEHTHI yPOOIKOCUCTEM. l'oponckass ¢unopa u ¢day  buomornueckoe ©  XO3SHCTBEHHOC

3HaYCHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znoobpasue - 0CHOBa yCTOMYMBOCTHA COOOLIECTB.

Jladoparopnasi padora NelO
MonenupoBaHue CTPYKTYP U TIPOIECCOB, TPOUCXOIAIINX B IKOCHCTEMaX. IKCKYpcusiNe3

Tunuunslii OuoreorieHo3 (B nyOpaBy, Oepe3HsK, €IbHHUK, Ha CYXOJOJBHBIM WM MOWMEHHBIH Ty 03€p0, 00JIOTO).

I'JTABA 10. Buocdepa — riodaabHas 3kocuctema (3 yaca)

buocdepa - xuBas obonouka 3emnn. Pa3Butue npeacrasiennii o 6uocdepe B Tpyaax J. 3tocca, B. Bepnaackoro. O6nactu 6uochepst u eé
cocrtaB. JKuBoe BetiecTBo OMocdepsl ¥ ero PyHKIIMU. 3aKOHOMEPHOCTH CyIecTBOBaHUs Onochepsl. OcobeHHOCTH OrMocdephl Kak TI00aTbHON
skocucTeM KpyroBopoThl BEIIECTB U OMOTCOXMMHUYECKHE IUKIIBI. PUTMUYHOCTS siBJeHUH B Onocepe. 3oHanpHOCTh Ouocheprl. OcHOBHBIC
omomer cymm. Knmmar, pacTUTenbHBIH W KUBOTHBIH M OCHOBHBIX OMOMOB CYIIIH.



I'TABA 11.YenoBek u okpyxarwiuasi cpeaa (10 yacon)

YenoseuectBo B Omocdepe 3emum. bruocdepHas poab denoBeka. AHTporoomocdepa. Ilepexo 6mocheps B Hoochepy (3. Jlepya, I1.
Teitsp ne llapaen, B. 1. Bepuaackuii).

BozneiictBue uenoBeka Ha Owochepy. 3arpssHeHue BoO3AyIIHOM cpeasl. OxpaHa Bo3myX 3arps3HeHHE BOAHOU cpeanl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyiiieHne mouyBbl U u3MeHeHue kimMat OxpaHa MOYBEHHBIX PECYPCOB U 3alllMTa KJIUMaTa. AHTPOINIOT€HHOE BO3/ICHCTBUE
Ha PACTUTENbHBIN )KUBOTHBIA MUp. OXpaHa paCTUTENBHOIO U KUBOTHOTO Mupa. [Ipobiema oxpansl ipuposl. Kpacusl kauru. Oco6o
OXpaHsieMbIe MPUPOTHBIE TEPPUTOPUHU. boTaHWYECKHE cabl U 300JIOTHUECKHE MapKu. ParroHansHoe MpUpOI0NI0Ib30BAaHUE U YCTOMYHBOE
pasButue. Mcromenue npupoaubix pecypcoB. Konuenmus ycronunBoro passutus. «lloBectka qua Ha X XI Bex».

CocyniecTBoBaHue uenoBeuecTBa W npupojnl. 3akoHbl b. Kommonepa. I'mobanuctuka. Mopen ynpasisieMoro Mupa.

Ikckypeust Ned, [IpobGieMbl  pallMOHANIBHOTO  HWCIIOJIB30BAaHUS  BOJHBIX ~ PECYpCcOB  (H BOJOOYMCTUTEIBHYIO CTAHIIHIO).

HroroBeiii obodmarmmuii ypok (1 4) 3HaueHHMe OHMOJIOTMYECKMX 3HAaHWHK JJsl 4YeroBedecT [lepCreKTHBBI pa3BUTHSI COBPEMEHHOM
OMOJIOrUH.

HUroro: 102




3. KajenaapHo-temaTuueckoe mianuposanue 10 kiacc

Ne HaumenoBanue Ko.1-Bo
YPOK Pa3nena, 0J10Ka, riaBbl 4acoB

a

Beenenne 1 Beenenue B paznen «bi
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2. I'naBa 1. BuoJjioruyeckue CHCTEMBI, 3 Opranusanus
3. npouecchl M X H3yYeHHe OMOJIOTHY
4. (34.) Pa3znoobOpasue
5. I'1aBa 2. 3 OHOJIOTH
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MeTtoapl  U3y4YEHHUS
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8. I'naBa 3. 8
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10. (8 u.) XHAMHUYCCKUC,
11, —DBOI[a—mvrerepam;Hsre—
12. UB C
13. .
14. W&%
15 VYrneBoabl
16. Taaga 4. 7 JIamaer. BUTaMAHEL.
17. Crpoenue u GpyHKIUH KIETKH Hyictentobie kneoTh
18. (7 u.)
19. 0606 3
20. I .
1. KrnerouHas cTeHKa
22. Jl,p,
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25. (114.) opra
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20. Anpo.
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31 —ACCHMLTHITST - AHCeH
32 DepMEHTATUBHBIE PEak

KIIETKax»
IInacTnueckuii oOMeH.
doTtocunres.
TemuoBas



XEeMOCHHTES
DHepreTuueckuit 00MeH DHEPreTUIecKuii 0OMeH

Peakuuu matpuunoro ¢ buocuntes 6enka Perymsius
OOMEHHBIX T



33. Obobenwue.

34. T'1asBa 6. 5 o OMHHAp.

35. 7KU3HEeHHBIN HUKJ KJIeTKH

36. (54.) o .

~MaTpuaHBNT CHHTES

37. aH

38. XPOMOCOMBL-XPOMOCO

39. I'nasa 7. 16 i i

40. CrpoeHue 1 PyHKIMH OPraHU3MOB ~Aenerme kmeTku. vh

41. (16 4.) O6o6menne. Tectupor
Opranusm Kak euHOe

42. I

43. TRamm T OpTansl

44, JLp.Ne

45, ﬂm

46.

47.
OPTaHU3MOB

48. CkeneTtHas

49, MYCKyJIaTyp

50. IInTanue oprann3mMoB

57T ~J{IXanne Oprann3MoB |

52. 1pchno pT BemeCTB v

93. BBIJ:[eJIeHI/IC y

o4. OpraHu3M

99. I'naBa ©. 8 JaluTa OpraHu3MoB

06. | Pa3smMHoOKeHHe M pa3BUTHE OPraHU3MOB Nmmynuter n

57. (8 u.) AMMYHHA

53. _PHSI[an\MMUL ITb 1
pedur

Y.

60. Fymopaibhas——
perynsuu

ol. O0600menne

bZ. DopMbI pa3MHOKEHUSA

bo. I'maBa Y. Z 0

64.| I'eHeTMKa — HaAyKa 0 HACJEACTBEHHOCTH Meiio3

H H3BMECHYHUBOCTH OPraHuimMoB

['ameTorenes y ,KMBOTH

[EN

O606menne. TecTrpon
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OCHOBHBIE
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69

70
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MoHorubpuIHOE CKpeIIl
ITomHOE U HEMOIHOE 10

AHanM3upyrouee CKpell
JuruOpuaHOe CKpEeIB
CrerieHHOE HACIeI0Ba

XpoMOCOMHasl TEOpUs H
I'eneTuka mona



72. MHoxecTBeHHO®
73 TICICT
_ Boatieneinapeocts
74. HeaJl
75. B .
76.
77. Taasa 11. N
78. 3aKOHOMEPHOCTH H3MEHYHBOCTH UBEQHWHWMUIIEHCIBHE
/9. (741 Q%Zﬁu;emeleme;m&
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:
82. 13M
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84. I'maBa 12. U3MEH
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86. (54.) MYyTall
87. 3aKOHOMEpPHOCTU MyTa
88. N3MeHYnBOCTh IPU3HA
89. I'naBa 13. O000111EHUE
90. Cejiekuusi OpraHusMoB 5 TenoM YenoBeka
91. (6 4.) MeTtoast H3quHI/I;I TEH
HA AT e HiEe 33607
92.
93, —SHAYCHHC FCHETHRKI AT
94,
I Cenekaus KaKk ODOLECC
95. I'naBa 14 v ) -
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97, - DKCHEePUMEHTANBHBII
98 .
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100 THOpHL
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10Z. O0o01IEeHNE JIOCTHKEHHSI CETIEKIIH
10s. 7 buoTtexHoMOrMs KaK ot
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1054

Kanennapno-remarnyeckoe mianuposanue 11 kiaace
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Pa3BuTne xu3Hu B M
Pa3zBuTHe ku3HMU B Ka COBpeMeHHaH CHCTCM

Opomorusa oprannde O6o01IeHne
AHTpOIIOJOTHS — HAY



40. cucrema (19 u.) CraHoByeHUE TIPEJC
41. TpynoBas Teopus aH
42. CX0acTBO YeJIOBEKA
43. OTnr4ne YenoBeka (
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45, OCHOBHBIC CTaIUU
46. a
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