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IHosicHuTeALHAA 3aNMMUCKA.
Pabouas nmporpamMmma coctaBsieHa Ha OCHOBE:

1. denepasibHBII TOCYJAapPCTBEHHBIN 00pa30BaTENbHBIM CTAHAAPT CPEAHETO OOIIEro
oOpa3zoBanus(yTB. [Ipukazom MunucrepctBa oopazoBanus u Hayku PO ot 17 mas 2012
r. N 413)

2. OOIITBOY COLI Ne9 r.o.Yanaesck;

3. IIporpammsl cpennero obmiero oOpazoBanust mo Ouonoruu ans 10-11 kmacca
«buosiornueckue cucTeMsl U mpouecch aBTopoB, A.B.Tepemos, P.A.Ilerpocosa.

CornacHo JelicTBymOIIEeMy yueOHOMY TutaHy padouas nporpamma ais 10 u 11 kimacca
(yrnyOneHHbIH ypOBEHB) MpeaycMaTpuBaeT oOydeHue Ouosioruu B oObeMe 3 4Jaca B
HEJIEIIO.

YMK:

VYuebnuk: A.B.Tepemos, P.A.IlerpocoBa, buonorus 10 knacc, yriyOaeHHbIH YPOBEHb,
«Bmagoc,» Mocksa 2020 ro.

A.B.Tepemos, P.A.IletpocoBa, buosnorus 11 knacc, yriy0ieHHbIN ypoBeHb, «Biamgocy,
Mocksa 2020 ro.

OBIIIAA XAPAKTEPUCTUKA ITPOI'PAMMEBI

Ha yrnybinenHom ypoBHE OHOJIOrHYEecCKOe OOpa3oBaHUE NPHU3BAHO OOECIEYUTH
BBIOOD yuarumucs Oyayinei npodeccuu, OBlaJeHHe 3HAHUAMU, HEOOXOAUMBIMU TSI
MOCTYIUICHUS B YUPEKICHHSI CPETHETO U BBICIIETO MPO(PECCHOHATBHOIO 00pa30BaHUs U
OPOAODKEHUS ~ M3ydeHuss  OuMOoJorTMM  Ha  OWMOJIOTMYECKHUX,  MEAMIIMHCKHX,
arpoTEXHOJOTUYECKUX CHEIMATBHOCTSIX U (paKyJIbTeTax.

[IpodunbHOE 00ydueHnEe — OCHOBHOE CpecTBO nuddepeHmanuym o0ydeHus, Korjaa
Onmarogapss W3MEHEHHSM B CTPYKType, COAEpP)KaHMM W OpraHu3aluu y4eOHO-
BOCIIUTATEILHOTO  MpOIIeCCa  CO3MAIOTCA  YCIOBUS IS WHAUBUAYyaTH3AIUH
M03HABATEIbHON, KOMMYHHKATHBHOW, O3MOIMOHAILHO-IIEHHOCTHON JEATEIbHOCTH
JUYHOCTH 00ydaeMoro, 0ojiee TOJHO YYWUTBIBAIOTCS €€ HMHTEPEChl, CKIOHHOCTH U
CIIOCOOHOCTH, OTKPBIBAIOTCS MPUHLUITUATBHO HOBBIE BO3MOXHOCTH AJISI IPOIOJIKEHHSI
oOpa3oBaHus U BbIOOpa >kxu3HEHHOTro MyTH. [IpoduinbHoe 0O0ydeHHe HampaBiIeHO Ha
pealin3aiuio JUYHOCTHOOPUEHTHPOBAHHOTO noxoza K OpraHu3aIiu
00pa3zoBaTenbHOTO Tpoliecca B CpeIHel 0011e00pa3oBaTeIbHON IKOJIC; BEICTpAUBAHUE
YUYEHHKOM Ha OCHOBAaHMM WHIUBUAYaJbHOTO Y4Ye€OHOro TIUIaHa COOCTBEHHOM
00pa3oBaTeNbHON TpaeKTOpuH; OOECIeUeHUEe MPEEMCTBEHHOCTH MEXKIy OOIIuM,
CPEIHUM M BBICHIMM MPO(ECCHOHATBHBIM 00pa30BaHUEM.



I] e 1 » yromyOneHHOro OOy4YeHHs] OHOJOTHH: OBJIAJECHUE YYAIIUMHUCA CHCTEMOM
OoOIMX ©CTeCTBEHHO -HAYYHBIX ¢  CICHHAIBHBIX OWOJOTHYECKHX  3HAHWM,
oOecrieunBarOMX (OpMUPOBAHUE PALMOHATBLHOTO MHUPOBO33PEHUSI JUYHOCTU U
HPABCTBEHHO-3TUYECKOTO OTHOIIECHHUSI K KUBOU MIPUPOJIE.

3 a 0 a y u yrnmyO6neHHOro 00y4eHUs OMOJIOTHH:

* YCBOCHHE YYAIIUMHUCS 3HAHHUK O MHOTOOOpPA3HM KHUBBIX TEJ MPHPOJBI, YPOBHSIX
OpraHu3anui OWOJIOTHYECKUX CHCTEM, CYINTHOCTH MPOUCXOJSANINX B OMOJOTHYECKUX
CUCTEMax MPOIECCOB M KX OCOOCHHOCTSIX;

* O3HAKOMJICHUE YYaIIUXCS ¢ METOaMHU ITO3HAHMSI )KUBOU TIPUPOJIBL;

* TpoBeACHHE HAOMIOAEHWNA 33 OMOJIOTMYECKUMH OOBEKTaMH, SIBIICHUSMH,
HCITOJIb30BaHHE

npruOOpPOB M HMHCTPYMEHTOB JUISl pacCMAaTpUBAaHMS KJIETOK, TKaHEW, OpPraHOB,
OpraHU3MOB;

OpraHu3aIys U TPOBEICHUE HATYPHBIX U Ja00PATOPHBIX AKCIIEPUMEHTOB;

* OBJAJICHHC YUYAIIMMHUCS YMCHUSAMHU HAXOUTh U UCIIOJI30BaTh HH(OPMAITHIO O
OMOJIOTHYECKHX O0BEKTAX U SIBJICHUSIX, COBPEMEHHBIX UCCIICIOBAHMIX B OMOJIOTHH,

M€ IULINHE,

9KOJIOTHH, O (paKTOpax 30pOBbS M PUCKA JUISI OPraHK3Ma YCIIOBEKa;

paboTaTh ¢ ONPEACTUTEIIIMA U CIIPAaBOYHUKAMH, TpadUKaMU U TaOJTHIIAMU;

* WCIOJI30BaTh 3HAHUS JJII OOBSICHCHUS OMOJIOTHICCKUX IPOIECCOB;

* TPHOOPETCHHE YUYAIIMMHCSI KOMIIETEHTHOCTH B pallHOHAILHOM HCIIOJIb30BAHHIH

MPUPOITHBIX  PECYPCOB, 3aILIUTE OKPYKAIOIICH CPEIIbI OT BO3JCHCTBUS
HEeOJIaronpUsTHBIX
(bakTopoB;

* OLICHUBAHME MOCIIEICTBUI CBOEH IEATEIIBHOCTH B IPUPOJIE, IO OTHOLICHHIO K
COOCTBEHHOMY OpPraHU3MY. CTAHOBJICHUE U Pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB
YUaIlUXCsl, MBICIUTENBHBIX U TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCE U3YUEHUS KUBON
MIPUPOILI U UCTIOJIB30BAHUE TIPUOOPETEHHBIX 3HAHWN B TIOBCEIHEBHOM JKU3HU;

* (dopMHUpPOBaHUE IETOCTHOTO MBIIIJICHUS TIPU TTO3HAHUU KUBOU MPUPOIBI;

* BOCIHTAaHUE PALMOHAIBHOIO MUPOBO33PECHUS YUAIIUXCS, HEHHOCTHOI'O OTHOILLICHUS
K

’KUBOM MPUPOJIE B LIETIOM U OT/ACIIbHBIM €€ OOBEKTaM U SIBIICHUSM;

* (opmMupoBaHHE Yy YUAIIUXCS YKOJIOTHIECKOMN, TEHETUIECKON TPaMOTHOCTH, OOIIICH
KYJIbTYpbI

MOBEAECHUS B IPUPOJE;

* HHTErpanys €CTECTBEHHOHAYYHbBIX 3HAHHM.

CTPYKTYPA ITPOTPAMMBI
VYyeOublii Marepuan MNpoQUILHOTO YpPOBHA OOY4YEHHS JIOTUYECKH MPOAOIKAET
coJiep)kaHue Kypca OMOJOTHM OCHOBHOM IIKOJIbI, PACHIUPSAET U YIIIyOJsieT 3HAHHUS O
pacTeHMsX, SKMBOTHBIX, TIpubax, OakTepusix, OpraHu3Me 4YeJoBeKa, OOLX
3aKOHOMEPHOCTSIX ~ JKM3HHW; BKJIIOYAET  JIONOJIHUTEJIbHbIE  OHOJOTMYECKHE U
sKoJornyeckre ceefieHrsa. CTpyKTypa NporpaMMbl OTPaKaeT CyIIECTBYIOIINE



CUCTEMHO-YPOBHEBBI M OJBOJIOLUOHHBIM MOAXOJbl K H3YYEHHIO OHOJIOTUHM B
obmieoOpa3oBarenbHOil mKkone. E€ mpeameTom sBIsSeTCS pacCMOTPEHHME CBOWCTB U
3aKOHOMEPHOCTEM, XapaKTEpHbIX JUIsI OPraHWYecKOro Mupa, 3aKOHOB  €ro
UCTOPUYECKOIO0 pa3BUTHS. B CBA3M C 3THMM akUEHT CAEJIaH Ha CHUCTEMaTH3alluH,
00001eHny, yrIyOJIeHHM M paclMpeHud (IO mped BY30BCKOTO  YPOBHS)
OMOJOTMYECKUX 3HAHMM y4YallUXCs, NPUOOPETEHHBIX WMHU paHee NpU H3YyYEHUU
pa3zesnoB Kypca OMOJIOTUH B OCHOBHOM IIIKOJIE.

B 10-m ki1acce TeMbl IporpaMMbl OCBSIILIEHBI PACCMOTPEHUIO OOIIUX 0COOEHHOCTEN

OMOJIOTMYECKUX CHCTEM M IPOLIECCOB, OCHOB MOJIEKYJISIPHOM OMOJIOTMU, LIUTOJIOTHH,
IEHETUKH, CEJEKUUH; IHOBTOPEHMIO 3HAHUM Yydyalluxcsi 1O OOTaHMKE, 300JI0TMH,
aHaTOMUU U (PU3UOJIOTUU YEJIOBEKA.
B 11-m xiacce mnponoipKaeTcsi 3HAKOMCTBO C OMOJOTMYECKMMM CUCTEMaMH U
npoleccaMl Ha TOIMYJIALUOHHO-BUJOBOM, OHOTEOIEHOTUYECKOM U OuochepHoM
YPOBHSIX, U3y4aeTcsl IBOJIIOLMOHHOE YUYEHHE, OCHOBBI 3KOJIOTMH U YUeHHe 0 Orocgepe.
Marepuan nporpamMmsl HalpaBjeH Ha OCBOEHUE YYALIUMUCS CUCTEMbI OMOIOTMUECKUX
3HAHUNA: OMOJIOTMYECKUX TEOPUH M 3aKOHOB, WJEH M NMPHUHIMUIIOB, JIEKALIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO -HAayYHOM KapTHHBI MHUpa; O CTPOEHUH, MHOTOOOpa3uu U
OCOOEHHOCTSIX KJIETKM, OpraHu3Ma, MONyJsiUuu, OHOLEHO3a, 3KOCUCTEMBI; O
BBIIAIOIIMXCSI HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEAOBAHUAX B OHOJIOTMH,
NPUKJIAJHBIX acleKTaxX OMOJIOrMYEeCKUX 3HAaHUH.

JUia pa3BUTHUS M NOAJAEPKAHUS MHTEpeEcAa ydallluxcsl K OHOJIOTMM Hapsiay co
3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOTO MaTepHaja B Ka)JIOH TeMe MPOrpaMMbl IIPETyCMOTPEHO
3HAKOMCTBO C UCTOpPUEN CTAHOBJIEHMS U PA3BUTHUS TOM WJIM MHOW 00JacTh OMOJIOrHH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOSKHBIX YUYEHBIX B pEUIEHHE BaKHEHUIIMX
OMOJIOTMYECKUX U SKOJIOTMYECKHUX IPoOIIeM.

B mnporpamme npenycMOTpeHbl AEMOHCTpauus OHOJOTMYECKUX OOBEKTOB MU
IPOLIECCOB, SKPAHHO-3BYKOBBIX CPEACTB OOY4YEHMs, NMPUMEHEHUE HHPOPMAIIMOHHO-
KOMIIBIOTEPHBIX TEXHOJIOTUH, a TaKKe MpOBeIeHUE JaObOpPaTOPHBIX 3KCIEPUMEHTOB,
DKCKYpCUH Ha TPHUPOAY, pEUIEHUE TEHETUYECKUX W SKOJIOTMYECKMX 3a]ad.
Teopetnueckuii MaTepuana MpPOrpaMMm JOMOJHIET JabOpaTOpHbI MpakTukyMm. Ero
TEMaTHKa MO3BOJISET 00bETUHUTH HECKOIBKO OJIM3KUX IO COAECPKAHUIO TaOOPATOPHBIX
paboT B OJIHO NPAKTUYECKOE 3aHATHE, LEICHANPABICHHO 3aKPEIUTh TEOPETHUYECKHIM
MaTepual, pPa3BUTh MPAKTHUYECKUE YMEHHS YYAIIMUXCS, MX HWHTEUIEKTYaJbHbIE H
TBOpYECKHE crIocOOHOCTH. B nmporpamme naH nepedeHs 1ab0paToOpHBIX paboT, a TaKxKe
IPUBEJICHO IPUMEPHOE paCIpeIeeHHe yueOHOr0 BpEMEHH 110 TEMaM B Yacax.

MECTO PA3JEJIA B KYPCE BMOJIOI'MU U B YYEBHOM IIJIAHE Pa3nen
«buonorus. buonornyeckue cUCTEMbI U IMIPOLIECCHD) SIBISETCS 3aBEPILAIOLIUM B Kypce
OMoIorHK 00IIEro CpeHEro (MOHOTr0) 00pa30BaHUs U MPeJHA3HAYCH IS
yIIyOJIEHHOTO OOyUY€eHUs yJaluxcsl B CTapUIMX Kiaccax. YTIyOleHHOe 00yUueHue
IpeJoJiaraeT COKpaleHue NHBAPUAHTHOI'O KOMIIOHEHTA YYEOHOTI 0 TUIaHa U
pacuIMpeHne BApUaTUBHOM €ro YacTH.



[TpodunbHBINA yueOHBIN TPEAMET SIBISETCS 00S3aTEIbHBIM ISl YIaIuXCsl,

BBIOpABIINX JAaHHBIN TPouis 00yUueHusl.

®OPMbI OPTAHU3 AU 1 METOJIbI OBYUEHUA YUAILIUXCA C
IEJTBbIO MOATOTOBKH CTAPIICKIACCHUKOB K TabHEHIIIEeMy O0YICHHIO B YUPEKACHUIX
CPEIHETO M BBICHIETO MPOo(ecCHOHATBHOTO 00pa30BaHus 11e1eco00pa3Ho MpH
peanu3anuu JaHHOW TPOrPaMMBbI HCIIOJIB30BATh JICKIIMOHHOCEMUHAPCKYIO CUCTEMY.
Ona obecreunBaeT BO3MOKHOCTh M3JIaraTh OOJIBIIION TEOPETHUECKHA MaTeprall Ha
JICKITUY TIEJIOCTHO, HE IPO0s €ro Ha OTAETbHBIC YaCTH, MOBHIIIAeT HHPOPMATUBHOCTD
COJEPKaHUs TUIAKTUIECKUX €UHUIL 32 CUET UX YKPYITHEHHUS.

Ha cemunapax, niaHupyeMbIX B KOHIIE KaXKIOW TEMbI, IPENOIaraeTcs
NEepBUYHAs MPOBEPKA YCBOCHHS YJaIIUMUCS Y4eOHOTO MaTepuraia, ero
cucTeMatu3anus u 006001eHne. 3a4€Thl B ’TOM CUCTEME HCTIONb3YIOTCS KaK
OpraHu3aoHHas (popmMa OKOHYATETFHOM MPOBEPKH YCBOSHUS yUAIIUIMUCS
yueOHOro MaTepHasa OTJAENbHBIX TEM U BCETO pasjena. 3auéThl IPOBOISTCS
KaK B YCTHOM, TaKk U B MUCbMEHHOU (hopme (TECTUPOBAHUE).

[ToMHMO KITaCCHO-YPOUYHOM AESATEIBHOCTH MTPOrPaMMOi MPETyCMOTPEHA U
BHEKJIaCCHAs paboTa yJaluxcs Mo MpeMETY, BKIIFOUAIOIIas CAMOCTOATEIbHBIN MTOUCK
uHpopMaIuu B cetu THTEpHET, B IOTIOTHATEIHHON JIUTEpaType, MOATOTOBKY
MYJIBTUMEANIHBIX MTPE3EHTAIHA, ydyacTHe B paboTe KOH(epeHIii, oMuMITHal,
CMOTpax-KOHKypcax paboT U APYTUX OPraHU3alUOHHBIX (hOpMax, CIIOCOOCTBYIOIINUX
CTaHOBJICHUIO NHPOPMAITMOHHO-KOMITBIOTEPHOIN TPAMOTHOCTH.

[IpenycMoTpeHbl Takke BOZMOKHOCTH sl pealii3alii B 00pa3oBaTeIbHOM
IPOLIECCE ANEMEHTOB AESITEIbHOCTHOTO U KOMIIETEHTHOCTHOTO M0/1X0/1a, CBSI3aHHBIX C
NPUMEHEHUEM 3HaHUHN Ha MPaKTUKE, TPUOOPETEHUEM YUAIIUMUCS COOCTBEHHOTO
OTIBITA UX MCTIOIB30BAHUS B KOHKPETHBIX JKU3HEHHBIX CUTYaIIUAX, C TOATOTOBKOM
COOOIIEHUI U TOKJIAIOB K YpOKaM, HallmcaHueM pedepaToB, BBIIOIHEHHEM
UCCIIeIOBATENLCKHUX, MH(OOPMAIIMOHHBIX U TBOPYECKUX MPOCKTOB, OTYETOB TIO
9KCKYPCHSIM Ha TIPUPOJTY, B My3€H B Ha TIPOU3BOICTBO.

1. IJIAHUPYEMBIE PE3YJbTATBI OBPA3OBATEJILHOU JIEATEJIBHOCTHU
YYAIIUXCA
B pesynbrare nusydenus pasueina «buonorus. buonornyeckue cucTeMsl U IPOLIECCHD)
CTApLICKJIACCHUKH CMOT'YT:

Has3wv16ambs

* OCHOBHBIC BEXU B UCTOPUU OMOJIOTHUN; UMEHA BBIIAONTNXCS YIEHBIX, BHECIIIMX
BKJIQ]]

B CTAHOBJICHHE U Pa3BUTHE OMOJIOTMYECKUX 3HAHUM;

* Hay4HbIC ()aKThl, 3aKOHBI, TCOPHH, KOHIICTIIINA COBPEMEHHOMN OMOIOTHHY;
OHOJIOTHYECKHE

CHUCTEMBI PA3HOTO YPOBHA OpraHU3allluM;

* MPUYHWHBI, pUBEAIIHE K AudPepeHrany ON0JIOTUUECKUX 3HAaHUIM Ha OTAEIbHbIC
OTpaciu;

*IpyTU€ HAYKU, CBI3aHHBIC C OMOJIOTHUEH.



X a p a Kk me p u 3 0o 6 a mb»s

* ©CTECTBEHHO -HAYYHBIE, COIUATBHO-UCTOPUYECKUE TPEATTOCHUIKH BaKHEHIITIX
OTKPBITUHI

B OMOJIOTHYECKHUX HAyKax;

* OHMOJIOrMYEeCKHE CUCTEMBI U MPOUCXOSIINE B HUX IIPOIIECCHI;

* METOBI U3yUeHUS OUOJIOTUYECKUX CUCTEM U SIBICHUI KUBOW NPUPOIDI;

* CHCTEMY B3IJISII0B UeJIOBEKa Ha KHUBYIO IPUPOY M MECTO B HEW UeJIOBEKa.

ObocHnoeb 6amb

* 3HAYCHHE HAYYHBIX OTKPBITUH B OMOJIOTMH, MEAUIIMHE U SKOJIOTHH IS
00I1eueI0BEYECKOM KYIbTYPHI;

* HEU30S)KHOCTh CHHTE3a €CTECTBEHHO -HAYYHOr0 U COILIMO -TYMaHUTAPHOIO 3HAHHUS B
30Xy UH(GOPMAIMOHHOMN IIUBUITH3AIIHH;

* Mepbl OE30MMaCHOI0 MMOBEACHHS B OKPYKAIOIICH IPUPOIHOM Cpejie, B Upe3BbIYAHBIX
CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa.

CpasenHusamusv /

* pa3Hble OMOJOTHYECKHE KOHIIETIIIUH U TEOPHH,

* B3IJIAIBI HA B3aMMOOTHOIIICHUS Y€JI0BEKa U IPUPOBI HA PA3HBIX NCTOPUUECKUX
dTamax pa3BUTHS OOIIECTBA; MaTepUATbHBIC U JyXOBHBIC HaUala B €r0 MBIIUICHUH.

Oyuenueseamov /

* 3HAYCHHUC BAKHCHIIIMX HAYYHBIX OTKPBITHH TSI OMOJIOT MM, MEIUIIMHBI i SKOJIOTHH;
* uHGOPMAITUIO O COBPEMCHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH, MEIUITUHE U YKOJIOTHH,
UX MPAKTHYECKOE U HPABCTBEHHO-3THYECKOE 3HAUYCHHC,

* BO3MOXHBIC ITOCJICICTBHS CBOCH JIEITEIIbHOCTH JIJIS CYIIIECTBOBAHUS OT/ICIBHBIX
OMOJIOTHYECKUX 00BEKTOB, IIEJIBIX IMPUPOTHBIX COOOIIECTB U AKOCHUCTEM.

IIpusooumusv npumepuwv/

* HCIOJIb30BAHUS JOCTHXKEHUI COBPEMEHHOU OMOJIOTHY JJ1sl PEeIIeHUS
AKOJIOTUYECKHUX,

nemMorpaduIecKuX U COIMATLHO-3KOHOMUYECKHUX TIPOOIIeM;

* TOJIOKUTEIHLHOTO M OTPUIIATEILHOTO BIMSHUS YEIOBEKa Ha JKUBYIO MPUPOJLY;

* NpUMEHEHUS! OUOJIOTMYECKUX U SKOJIOTUYECKUX 3HAHUMN JJISI COXPAHEHUS
O6ropazHO0Opa3us Kak yCIOBHS YCTOWYMBOTO CYIIECTBOBAaHMS OUOChEpHI.
Henamusv 6w 600 bl

* 0 COLIMOKYJBTYPHBIX, (GUIOCOPCKUX U SKOHOMUYECKUX MPUUUHAX PA3BUTHS
OMOJIOTHH U KOJIOTHH;

* 0 HEOOXOJAMMOCTH PACCMOTPEHHUSI OCHOBHBIX KOHIICTIITNI OMOJIOTHHU B SKOJIOTHUH B
aCIEeKTe UX UCTOPUYECKOIN 00YCIOBIEHHOCTH, SKOHOMUYECKON 3HAYMMOCTH;

* 0 pe3yJbTaTax MPOBEAEHHBIX OMOJIOTMYECKUX, SKOJOTHIECKUX HAOIIOICHUHA 1
AKCIIEPUMEHTOB.

Y uw a ¢ m 66 o 6 a mo»s

* B OpraHU3AINH U MTPOBEICHUH OMOJIOTMYECKUX U YKOJIOTUIECKUX HAOTIOICHNN U
AKCIIEPUMEHTOB, HAOJIFOICHUH 3a CE30HHBIMHU H3MEHECHUSIMH U TTOCTYTATeIbHBIM
pa3BUTHEM OHOT€OLIEHO30B;



* B JMCKYCCHUSIX IO OOCYKIEHUIO MPOOIeM, CBSI3aHHBIX C OMOJIOTHEH, SKOJIOTHeN 1
MEAUIMHON (OPMYITUPOBATH U APTYMEHTUPOBAHHO OTCTAaUBATh COOCTBEHHYIO
MO3UIUIO TI0 ATUM MpolemMam;

* B KOJUJICKTUBHO-TPYIIIOBON ACSITEILHOCTH IO MOUCKY U CUCTEMaTH3auU
JOTIOTHUTEILHON MH(OPMAIIUK MPH MOATOTOBKE K CEMUHAPCKUM 3aHSATHSM, O
HaMMCaHUIO TOKJIAZ0B, pedepaToB, BHINOIHEHUIO IPOEKTOB U HCCIIEI0BATEIBCKUX
paobor.

Cobnrnmwoamb:

* TpaBuiia OEPEKHOI0 OTHOIIECHHUS K IPUPOJHBIM 00BEKTaM, UMEIOIIUM BaXKHOE
3HAYEHUE

JUIsl yCTOMYMBOTO COCYIIECTBOBAHUS YEJIOBEUYECTBA U MPUPOIBL;

* Mephbl NPO(PUIAKTUKHY BUPYCHBIX 3a00JIEBAHUI YEJIOBEKA, TEHHBIX 00JI€3HEN U
00JIE3HEN € HACIIEICTBEHHOM MPEAPACIIONOKEHHOCTBIO.

2. OCHOBHOE COJEP/KAHHE 10 knacc( 1024, 3 yaca B Hel1eJ110))

BBenenue (Iu)

buonorust — Hayka o xu3HH. MecTo OMOJIOTHH B CUCTEME €CTECTBEHHBIX HaYK.
CBsi3p OMONOTHUECKUX HAYK C APYTUMHU Haykamu. O01e0nonornyeckue
3aKOHOMEPHOCTH — OCHOBA JIJIsl TOHUMAHUS SIBJICHUN KU3HU U PALIMOHATIBHOTO
IPUPOAOIIOIH30BAHHUS.

1* BbuodorumyeckKkune cUHCTeMbl, MpPoHEeCCHh H HUX

u3yuenme (3 4 )

ITonsitue o cucteme. Opranuzanus OMOJIOIrMUECKUX CUCTEM, CTPYKTYpPa, OCHOBHBIE
MPUHIIUIIBI, pa3HOoO0pa3ue. Y POBHU OPraHU3AIMH KUBOTO: MOJIEKYJISPHO-
T€HETUYECKUN, OPTraHOMIHO- KJIIETOUHBIN, OPraHU3MEHHBIN, MTOMYJISLIMOHHO-BUI0BOM,
OMOTeOIEHOTUYECKUH (IKOCUCTEMHBIN ), Onocdepuslil. [Iporeccel, mpoucxoasimue B
ouocuctemax. OCHOBHBIE KpUTEpUHU KHUBOTO. JKU3Hb Kak (popma CyIiecTBOBaHUS
Matepuu. OnpeneneHme NOHATUS «GKU3HbBY.

Meroabl n3ydeHHst OMOJIOTHYECKUX CUCTEM U npoueccoB. Hayunoe nmo3nanne. MeTozsl
OMOJIOTMYECKHUX UCCIIEIOBAHUN.

A e mMm o uH ¢ m p a y u u

TaOJIUI, CXeM, PUCYHKOB, (poTorpaduii, caaiinoB, GpuIbMOB, TOKA3bIBAIOIINX YPOBEHb
OpraHM3alH )KUBOM MPUPOBI, METObI OMOJIOTUYECKUX UCCIIEOBAHUM, CBA3b
OMOJIOTHH C APYTMMHU HayKaMH; MPUOOPOB, 00ECIICUNBAIOIINX U3yUEHUE
OMOJIOTHYECKHUX CHCTEM U MPOIIECCOB.

2% Iurtoaorma — Hayka o0 KaeTke (3 49 )

Knetka — cTpyKTypHO-(DYHKIIMOHAJIbHAs €IUHULA KUBOro. VcTopus OTKphITHS
kietku. PaboTel P.I'yka, A. Jlerenryka. Knerounas teopus T. [lIBanna, M. llInelinena,
P. BupxoBa. Pa3zputue nuronoruu B XX B. OCHOBHBIE MOJIOXKEHUS COBPEMEHHOM
KJIeTouHOM Teopuu. EE€ 3HaueHwe uisi pa3BUTHS OMOJOTHHM W TIO3HAHWS TPUPOJIBIL.
MeTonabl U3y4eHUsI KIETKHU.

I e m o mw ¢ m p a y u u



CBETOBOI'O MHKPOCKOMa, OOOpYIOBaHMsI [JIsi IPUTOTOBJIEHHUS MMKPOIPENapaToB,
MOCTOSIHHBIX M BPEMEHHBIX MHKpPOIPENapaToB; PUCYHKOB, CIaiaoB, (oTorpaduii,
WJUTIOCTPUPYIOIINX 3Talbl PA3BUTHSA LUTOJIOTMM KaK HAayKH; MOPTPETOB YYEHBIX -
LIATOJIOTOB.

Jlabopamopunas paboma
1. YcTpoilcTBO CBETOBOT'O MUKPOCKOIIA M TEXHUKA MUKPOCKOTTMPOBAHUS.

3* XumMmuyecKas opraHuszanumga Kagertkm (8 49 )
XUMHYECKAN COCTaB KJIIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI. Boma, €€
(bu3MKO-XMMHUUYECKHE CBOMCTBAa W Oumojoruyeckas pojib B kierke. CBoOogHas u
CBsI3aHHAs BOJA. Ponb BOJBI KaK pacTBOPUTEIS, y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIUIoperyisauud. MuHepalibHble BellecTBa KIETKH, WX Ouojormueckas poib. Posb
KaTHOHOB U aHMOHOB B KJIeTKe. BydepHbie cuctemsl kieTku: ¢pocdarnas, kapOoHaTHAS,
OenkoBasi.

Oprannyeckrie KOMIOHEHTHI KJIETKU. benku. AMUHOKHUCIOTHBIA COCTaB OEIKOB.
CtpykTyphbl OenkoBoi MosiekyJbl. [lepBuuHas cTpykTypa Oelka, NenTuHas CBA3b.
Bropuunas, TpeTuuHasi, yeTBepTUUHas cTpyKTypbl. CBolicTBa 6enkoB. Knaccudukanus
0enkoB. OyHKIIMHU OCIIKOB.

VYrneBoasl. MoHocaxapuapl, [OMcaxapulpl W Tonucaxapuabl. buonornueckue
nosiuMepsl. OOIIMIA TUTaH CTPOEHUS U (PU3MKO-XMMHUYECKUE CBOWCTBa. buonornyeckue
(GyHKLIMH YTIIEBOJOB.

JIumuael — BBICOKOMOJIEKYJISIPHBIE CJOXHBbIE 3¢hupbl. OOmMN IUTaH CTPOEHUS U
¢u3uko- xumMuyeckue cBoicTra. [ uapodunbHO-ruApOoPOOHBIE CBOMCTBA.
Knaccudpukanuusa nunumoB. Tpurnuuepuabl, BOCKH, CTepuabl, (Gochonunumsl.
buonornueckast poib JIUNUAOB B KIIETKE.

Hykneunnoseie kuciotel. JJHK um PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT: caxap,
docdar, azotucteie ocHoBanus. Kommementapusie ocHoBaHusi. Ctpykrypa JHK —
JIBOMHAS CIIUPAJIb.

MecToHax0XIeHue 1 ouonornyeckue ¢pynkuuu JJHK. Buast PHK:
uH(pOpMalLlMOHHAs, TPAaHCIOpPTHasA, pudocoManbHas, BHpycHas. DPynkiuun PHK B
kietke. AT®, ctpoenue, 3HaueHue, PyHKIs.

I e mMm o n ¢ m p a y u u

Ta0IMI], CXEeM, PHUCYHKOB, CJAiJ0B, TOKAa3bIBAIOIINX CTPOCHUE MOJEKYJI OECIJIKOB,
JIMUAOB, YIJIE€BOJOB M HYKIEHMHOBBIX KHCIJIOT, MOAENU CTpoeHus Mmouiekynsl HK;
OIIBITOB,

WUTFOCTPUPYIOITUXCBOMCTBA OPraHUYECKUX BEIIECTB, IPUHIIUI JeHCTBUS (DEPMEHTOB.

JI a 6 o p a m o p H w e p a 6 o m bl

2. @depMEHTATUBHOE pACHICIUICHHE TIEPOKCHIA BOJOPOJAa B PACTHTEIBHBIX |
KUBOTHBIX KJICTKAX.

3.00HapyxeHue 0eNKOB, YIIICBOIOB, JIUITUIOB C MOMOIIBIO KAYECTBEHHBIX PEAKIIHIA.

4% Crtrpoenne U PyYyHKUHUHU KIAeTKHU (7 4)
DyKkapuoTHas M IpOKapuoTHas KieTku. HapykHas kieToyHas ruia3MaTudecKkast
meMOpana. CTpoenue MmeMOpaHsbl, €€ cBOMCTBA U QyHKIMH. TpaHCHIOPT BELIECTB



yepe3 MeMOpany. Kiierounas o0osnouka pacTuTesbHOM KineTku. [{utonnazma u eé
OpPTraHOWIBI.

Bakyonsapnas cucrema KIETKH: SHAOIUIA3MAaTHIECKasl CETh, annapar 1 oinbKuy,
JIM30COMBI, BaKyOJIb C KJIETOYHBIM COKOM, COKPATUTEIIbHBIE BAKYOJIH.
[TosryaBTOHOMHBIE CTPYKTYpPbI KJIETKH: MUTOXOHAPUH UILIACTUABI (XJIOPOILIACTHI,
XpOMOILIACTHI, JIEHKoI1acTsl). X crpoenue u pyHkuun. HemeMOpaHHBI €opraHOn/ b
KJIETKU: pUOOCOMBI, KJIETOUHBINA HEHTP, MUKPOTPYOOUKH U IIUTO-CKENET KIETKU.
OpraHouipl IBUKEHUS — PECHUYKHU U KI'yTUKH. KileTouHbIE BKIFOYEHUS.

SAnpo — perynaropHblil HeHTp KIeTKH. OCOOCHHOCTH SIePHON MEMOPAHHBI.
Kapuoruiazma, XpoMaTu, siAPBIIKO. XPOMOCOMBI.

Crtpoenue npokapruoTuieckon kieTku. OCHOBHBIE OTIIMYUTENbHBIE 0COOEHHOCTH
KJIETOK MPOKApHOT.

®opmbl 1 pazMepbl IPOKAPUOTUIECKON KIIeTKU. Pa3HOOOpas3ue KIeToK: pacTUTENbHAa,
KUBOTHasA, TpuOHast, bakTepuaabHasi. OCOOEHHOCTH CTPOEHUS PACTUTEIBHOMN U
YKUBOTHOU KJIETKHU.

Hemoncmpauyuu

TabJIUII, CXEM, PUCYHKOB, CIIaliJIoB, MUKpOoQoTOrpaduii CTpOCHUS KIETOYHBIX
CTPYKTYD;

MUKPOIIPENapaToB paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaJIbHBIX KJIETOK.
JlabopamopHuwve pabomuv

4. IIna3zmonu3 u ACTIIIAa3MOJIN3 B PACTUTCIIbHBIXJICTKAX.
5. HSY‘ICHI/IC CTPOCHU KIJICTOK PA3JIMYHBIX OPTAHHU3MOB 110 MUKPOCKOIIOM.

5¥ O0OMeH Be e CTB M MpeBpa HNe HUE DHEPIrHUH

B KaerTtke (I1lu)

AcCUMWISILIAS U JUCCUMMJISILIUSL — JIBE CTOPOHBI €MHOT0 MpOoIiecca METaboIu3Ma.
Tuner 0OMeHa BemecTB: a3pOoOHBINA U aHA3POOHBIN, aBTOTPODHBIN U TeTEPOTPOPHBIH.
Ouepretuueckoe odecreueHre KieTku: npespamienne ATO B nmpoieccax oOmMeHa
BeniecTB. @epMEHTATUBHBIN XapaKkTep peakluid KJICTOYHOrO0 MeTaboIr3Ma.
DEepMEHTHI, X CTPOEHUE, CBOMCTBA U MEXAHU3M JIEUCTBUS.

3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKLUI OT pa3IMUHBIX (PaKTOPOB.
ITepBUUHBII CHHTE3 OpraHMYECKUX BelleCcTB B KieTke. I mactuyeckuit oOmeH.
®dotocunres. CBeToBas u TeMHOBas (pa3bl. Posb Xs10pomiacToB B pOTOCUHTESE.
ITpeoOpa3oBaHrEe COJTHEUHOMN 3HEPTUN B DHEPIHIO0 XUMUYECKUX CBA3EH.
[TpoayktuBHOCTH (hoTOCHMHTE3a. BinsiHne pa3nuuHbix (akTOpPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue GoTocuHTE3a. XEMOCHHTES.

DHepreTudeckuii ooMeH. Tpu 3Tama sHepreTudeckoro oomeHna. [loaroroBurensHbIi
JTAIl: OPraHHbIN U KJIETOYHBIA YPOBEHb. POIb TM30COM B MOATOTOBUTENBHOM JTaIle
oOMeHa BEIECTB.

I' m1Kosn3 — GECKUCIOPOIHOE PACILEIUIEHHE TIFOKO3bl. BHOJIOrnyeckoe OKUCIeHue,
WIH KJIETOYHOE JbIxaHue. Posib MUTOXOHIpHIL B Mpolieccax OMOIOTHYECKOTO
OKHCJIeHUs. MeMOpaHHbIN XapaKTep peaklui OKUCINTENBHOTO GochOpHIINpOBAHHUS.
[TpenmymiecTBa a3poOHOIrO IMyTH OOMEHA BELIECTB MEPEl AaHAIPOOHBIM.

D¢} dexTUBHOCTH YHEPTETUIECKOTO OOMEHA.



Peakunn matpuuHoro cunTesa. [I[puHIMI KOMIIZIEMEHTAPHOE B PEAKLUSAX MATPUYHOTO
CUHTE3A.

Peanuzanus HacneacrseHHON nHGopMaluu. ['eHeTHueckuii Ko, ero CBOICTBa.
Tpanckpunius matpuunbiii cunte3 PHK. Tpancisiius — OuocunTtes 6enka.
KoaupoBanue amuHokuciot. Poiabs pubocoMm B OnocunTese 6enkaPerynsins 00MeHHbIX
nporeccoB B kieTke. [ 'unoresa onepona (P. Kakoo, XK. Mano). [louarue o kieToyHOM
rOMEOCTAa3e.

e mMm o w ¢ m p a y u u

TaOJIUII, CXEM, PUCYHKOB, CJIAlJI0B, HJUTFOCTPUPYIOUIUX PEAKIIMH MIACTUYECKOTO U
SHEPreTUYECKOro 0OMEHA B KJIETKE U UX PETYJIAIUU; ONBITOB, TOKA3bIBAIOIINX MTPOIIECC
(hoTOCHHTE3a BBISBISIONIUX HEOOXOIUMBIE YCIIOBUS ISl €70 MPOTEKAHMSI.

6* dKu 3HeHHBIHN HUKJI KaeTKHu (5 41 )

Knetounsrnii nuki. Marepdasa u muto3. OcOOEHHOCTH MPOLIECCOB, MPOTEKAIOIINX B
uHTepdase.

IToaroroBka KJIETKH K AeneHut0. [IpecuHTeTMuecKuil, CHHTETUYECKUI U
MOCTCUHTETHYECKHM Mepropl nHTEp(Pa3pl. Permkarus — peakuus MaTpUYHOTO
cunre3a JJHK. Ctpoenne xpoMocom.

[ToHsiTHIE O XPOMOCOMHOM HAabOpe — KapuoTHIe. JunionaHbli U rarionaHbIi HaOOpbI
XPOMOCOM.

I' oMonoru4ssie XpOMOCOMBI. JlesieHne KieTku — MUTOo3. CTaauu MUTO3a.
Kaproknnes u 1UTOKHHE3. bronornueckoe 3Ha4eHue MUTO3a. AMHUTO3.

Jd e mMm o w ¢ m p a Yy u u

TaOJIUII, PUCYHKOB, CXEM, CIIalI0B, (DUIIBMOB, TTOKA3bIBAIOIINX MTEPHUObI )KU3HEHHOTO
IIMKJIa KJIETKH, CTaIUd MUTO3a; MOJICJICH U alllUIUKAIIMA XPOMOCOM; MUKPOITpENapaToB
XPOMOCOM U MHUTO3a.

7* C T p o e H M e m ¢ Yy HK I T H O PT aHMHU
3Mm o B (16 u )

Opranusm kak eguHoe 1enoe. CTpyKTypHbIE 4acTH OpraHu3MoOB. O JHOKIIETOUHBIE U
MHOTOKJIETOUYHbIE OpraHu3Mbl. OCOOCHHOCTH CTPOCHHUS U KUZHEIESITEIIbHOCTH
OJIHOKJIETOYHBIX OpraHn3MoB. OpraHemibl. KonoHuanbHblE OpraHu3Mbl.
MHOrOKIETOYHBIE OPTaHU3MBI.

B3anmocBs3p yacTeit MHOTOKJIETOYHOTO opranu3ma. Oynkuus. Cuctema opraHos.
Annapar. @yHKIHOHAIBHASI CUCTEMA.

TKaHu paCTUTENBHOTO U KUBOTHOI'O OpraHu3ma. TUIbl paCTUTENIbHBIX TKAaHEW:
oOpa3oBaresnbHas, TOKPOBHAs, MPOBOIsIIAsA, OCHOBHAs. OCOOEHHOCTH CTPOCHUS U
MECTOHAXO0KJACHNUE TKAHEN B OpraHax pacTeHUn. THUIIbI J)KUBOTHBIX TKAHEMU:
SIIUTENINANIbHAS, COEIMHUTENbHAS, MbILLICYHAs, HEPBHAS.

Ocobennoctu crpoeHuss u  (QyHkuuonupoBanusa. Opranbl. BereratuBHbie u
re€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB YEIOBEKA U dKUBOTHBIX.
Ornopa tena opranuzmoB. Kapkac pactennii. CKeneTsl OAHOKIETOUYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapykHbIi1 1 BHYTpeHHUH cKkeeT. CKeneT MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA.



CrpoeHrne U TUINIBI COEIMHEHUS KOCTEH. JIBrkeHuMe OpraHu3moB. JIBHKEHHE
OJTHOKJIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, )KYTUKOBOE,

peCHUYHOE. J|BH>KEHME MHOTOKJIETOYHBIX PACTCHHM: TPONU3MBI U HACTUU. [[BUKeHuHe
MHOT'OKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MbIIEYHAs cucTeMA. CKEJIETHBIE MBIIILBI U
ux pabora.

[Tutanue opraHn3MoB. 3HaUCHNUE TUTAHUS U THUILEBAPEHUS. ABTOTPO(HOE MUTaHUE
pactenuil. [lornomenne BoAbl 1 MUHEPAIbHBIX BEMIECTB pacTeHUuAMU. [IuieBapenue y
paCTEHUH.

['erepoTpodubie  opranu3mbl. [luTaHue OJHOKIETOYHBIX U  OECIIO3BOHOYHBIX
JKABOTHBIX.

BHyTpuKkiieTOUHOE M BHYTPHUIIOJIOCTHOE nuuieBapeHue. OTaensl NUILIEBAPUTEILHOTO
TPaKTa.

[InmeBaputenbHble  xene3bl. [IMTaHMEe TMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
[InieBapuTenbHas CUCTEMA YEJIOBEKA.

JIpIxaHue opraHu3MoB. 3HaUYCHUE JbIXaHud. /[pixanue y pactenuil. J{pixanue y
JKABOTHBIX.

Oprasbl JbIXaHHA. OBOJIOUMSA JbIXaTEIbHOW CHUCTEMBI IO3BOHOYHBIX. (Oprasbl
JBIXAHUS YEI0BEKA.

TpaHCcIOPT BeEIIECTB y OPraHU3MOB. [pPaHCIOPTHBIE CUCTEMBI Yy PACTEHUM.
Bocxomamuii ¥ HHACXOAAIMM TOK BEIIECTB. [PaHCHOPT BEIIECTB y KUBOTHBIX.
3aMKHyTass W HE3aMKHyTas KpOBEHOCHas cuctema. KpoBeHOCHas cucrema
0€CIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.

VYcnoxHeHne KpOBEHOCHOM CUCTEMBI ITO3BOHOYHBIX. CTpOEHNE KPOBEHOCHOW CUCTEMBI
yenopeka. JlumdooOparenue.

Brigenenue y opranu3sMoB. Beijenenue y pacteHul. BoijieneHue y OJHOKJIETOYHbIX U
MHOTOKJIETOYHBIX KMBOTHBIX. Opranbl BblACNIICHUS. BpiaenurensHas cucrema
yenoBeka. CTpOEHHE MOYEK.

3ammTa y OpraHu3MOB. 3alllMTa y paCTECHUM. 3alUTa Y MHOTOKJIETOUYHBIX KUBOTHBIX.
CrpoeHue KOXM 4YeloBeKa. 3alura opraHu3dMa OT Ooje3Heil. IMMyHUTET U ero
npuposa. KietouHslii 1 r'yMOpanbHbIi IMMYHUTET.

PaznpaxuMocTe M perynsnms y OpPraHu3MOB. Pa3npaXMMoCTh y OJHOKJIETOYHBIX
OPraHM3MOB: TAKCUCHI. Pa3npaXMMOCTh W PETysALNs Y MHOTIOKJIETOYHBIX PACTCHUM.
Poct pacrenuit B 3aBUCMMOCTH OT YCJIIOBUHM CpeIbl U POCTOBBIX BewecTB. HepBHas
CHUCTeMa >KMBOTHBIX: ceTyaTas, CTBOJIOBas, Yy3i1oBas, TpyOuaras. Pednekc wu
peduekTopHas nyra. HepBHas cuctema mo3BOHOUYHBIX KHUBOTHBIX U YEJIOBEKA.

OTaensl rOJIOBHOTO MO3Ta, €r0 yClIokKHEHHE. [ 'ymopalibHast peryssiiys U SHAOKPUHHAS
cucrema 4desioBeka. ['opMmonsl. Mx 3HaueHue.

. Memoncmpauyuu

TaOJIUIl, CXeM, PUCYHKOB, ClIaiiioB, poTorpaduii, GpuibMOB, MOKA3bIBAIOIIUX CTPOCHUE
pacTeHH#, KUBOTHBIX, TPUOOB, OaKTEpUH M BUPYCOB; MHUKPOIPENApaTOB, BIAKHBIX
mpenapaToB,  OCTEOJOTMYECKHUX  MpermaparoB, TrepbapueB W KOJUJICKIIUH,
JIEMOHCTPUPYIOIINX CTPOCHUE OPraHOB M CHUCTEM OPraHOB PACTEHUM W KUBOTHBIX;
ONBITOB, JIOKA3bIBAIOIIMX HAJIWYWE B PACTUTEIBHBIX M KUBOTHBIX OpPraHU3Max
MIPOLIECCOB MTUTAHUS, JbIXaHUsI, BBIAEICHHUS, PETYJISALUU U T. II.



JlabopamopHrnasa paboma
6. CtpoecHre U (PYHKIIUM BEreTaTUBHBIX M T€HEPATHBHBIX OPraHOB y PACTCHUN U
KUBOTHBIX.

8* Pa3MHOXKEeHHEe M pPa3BHUTHEe OPraHu3IMoOB (84)
@opMbI Pa3MHOXKEHUSI OPraHU3MOB. becronoe u mosioBoe pa3MHOKeHHe. Buabl
Oecrosuoro

Pa3sMHOXEHUS:  MPOCTOE JICIICHUE, TIOYKOBAHKUE, PA3MHOKEHHUE CIIOPAMHU
(cmopysisaimsi), BEreTaTUBHOE pa3MHOKEHUE, (parMeHTaIusl, KIIOHHPOBaHUE.

[Tonosoe pazmuHoxeHue. I1onoBeie kneTku. Meno3 — peayKIMOHHOE IEJICHUE KIIETKU.
Cragun

Meno3a. Meno3 — OCHOBA I0JIOBOrO pa3MHOXeHUs. [loBeneHrne XpoMocoM B Meno3se.
[ToHsTe 0 KpoccuHrosepe. bHOJIOrMYEecKUid CMBICT Meio3a. Meno3 B KHU3HEHHOM
LUKJIE OPTraHU3MOB.

PazmuoxeHne u pa3Burtne )kUBOTHBIX. [10710BBIE XKene3bl. [ ameTorenes y KUBOTHBIX.
OOpazoBaHue U Pa3BUTHE MOJOBBIX KJIETOK. OCOOEHHOCTH CTPOCHUS MYKCKHUX U
YKEHCKHX TOJIOBBIX KJIETOK KUBOTHBIX. OmonoTBopeHure. CrocoObl OIMI0I0TBOPEHHUS:
Hapy>XHO€ U BHyTpeHHee. [lapTeHorenes.

NunuBuayalbHOE pa3BUTHE JKMBOTHBIX. OMOpPHOJIOTHS — HayKa O pa3BUTHH
3apoabimieil. Ctaguu 3MOpUOreHe3a JKUBOTHBIX HAa NPUMEpE JAHUETHUKA. 3aKiajiKa
OpPTaHOB M TKAHEW M3 TPEX 3apOABIIIEBBIX JMCTKOB. POCT W pa3BuTHE >KUBOTHBIX.
[ToctamOpuonanpHOe pa3Butue. [Ipsmoe wu Hempsimoe pasButue. PasButne c
MeTaMop(o30M y OECTIO3BOHOUHBIX U TTO3BOHOYHBIX JKHBOTHBIX.

buonornueckoe 3HaUYCHUE MPAMOTO M HEMPAMOTO Pa3BUTHSA, UX PACHPOCTPAHECHHUE B
MIPUPOLE.

PasmHoxeHnue u pazputue pacrenuil. ['amerodur u ciopodgut. Meio3 B )KHU3HEHHOM
LMKJIE PACTCHUU.

OO6pazoBaHue crop B npouecce Meio3a. 'amerorenes y pacrenuii. OmionoTBOpeHUe U
pPa3BUTHE PACTUTEIIbHBIX OPraHU3MOB. JKU3HEHHBIE TUKIIBI BOJOPOCIIEN, MXOB,
MaroOpOTHUKOB, TOJIOCEMEHHBIX U MOKPBITOCEMEHHBIX pacTeHU. J[BoiiHOE
OIUIOAOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUEe U Pa3BUTHE CEMEHH.
[IpOoaomKUTEIBHOCTD XKU3HU U IJI0I0OBUTOCTh OPraHn3MoB. PocT opraHnu3Mos:
HEOI'PAHUYEHHBIN U orpaHuYeHHbIA. CTapeHue U CMEPTh Kak OMOJI0THYECKue
MTPOLIECCHI.

Hexnerounsie ¢hopmbl sxu3HN — BUPYChl. OCOOCHHOCTH CTPOEHUS BUPYCOB Ha MPUMEpe
oaxktepuodara u BUY. Bupycusie ITHK u PHK. JXusnenusiii nukia u 0ocoOeHHOCTH
pasmHoxenue BupycoB. CITN/I, cormanbHbie 1 METUITMHCKUE TIPOOJICMBI.

I e mMm o w ¢ m p a Yy u u

TaOJIMIl, CXEM, PUCYHKOB, CJIAHZ0B, (PHIbMOB, MOKA3bIBAIOUIUX (POPMBI PA3MHOKECHHUS
OpPraHM3MOB, CTaJNH MEH03a, CTAIUM TaMETOTeHe3a Yy )KMBOTHBIX, YMOPHOHATILHOTO U
OCTAIMOPHUOHAJIBHOTO Pa3BUTHsI OPraHU3MOB; MYJISKEN U allIUIMKALUA



AMOPUOHATILHOTO Pa3BUTHUS XOPJOBBIX; MUKPOIIPENApaTOB SAULIEKIETOK U
CIEepMaTO30M/I0B.

9 T'eHeTHKAa — HAyYKa O HAaCJUEeJACTBEHHOCTH

U M3MEHYMBOCTH OpPranumiiMoB (2 u )

HcTopusi BOSHUKHOBEHUS M Pa3BUTHs T€HETUKU Kak Hayku. Paboter I'. Mengens, T.
Moprana. Posib oTe4ecTBEHHBIX YUE€HBIX B pa3BuTum renetuku. Padotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. beno3epckoro. 3HaueHuEe T€HETHKHU.

OCHOBHBIE T€HETUYECKHE TOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIC T€HBI, AIbTEPHATUBHBIE IPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK,
TOMO3UI0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPUIBI, TeHOTH, (heHoTHIl. OCHOBHbBIE
METO/Ibl TEHETHKHU: THOPUI0JIOTHUECKH, IUTOJIOTHYECKUE, MOJIEKYJISIPHO-
T€HETUYECKHUN.

A e mMm o m ¢ m p a y u u

TaOJIuUIl, PUCYHKOB, cxeM, (poTorpaduii, HIUTFOCTPUPYIOITUX JOMUHAHTHBIE U
PELIECCUBHBIE MPU3HAKU Y PA3HBIX OPraHU3MOB, OCHOBHBIE METO/IbI T€HETUKHY;
MOPTPETOB YUEHBIX-TCHETHUKOB; (DUKCUPOBAHHBIX MYX APO30DOUI U
repOapu3upPOBAaHHBIX PACTEHHUI TOpOXa MOCEBHOTO.

10* 3aKkOHOMEpPHOCTH HacuaexcTBeHHoOocTH (12"

MonHorubpuiHOe CKpelIMBaHNE — CKPEIIMBAHUE 110 OJTHOMU Tape Mpu3HaKkoB. [lepBblii
3aK0H MeHienst — 3aKOH eIMHOo00pa3us mepBoro mokosenwus. [IpaBmuio
JOMUHHpPOBaHUSA. BTOpoii 3akoH MeHnaenst — 3aK0H pacIleIUIeHHs] IPU3HAKOB.
['unote3a ynctoTel raMet. [101HOE U HEMOJIHOE JOMUHUPOBAHHUE.

AHanu3upyouiee cKpemuBanue. Mcnoap30BaHne aHaIU3UPYIOIIETO CKPEIUBAHUS JJIs
ornpezeneHus reHoTuna ocoou. [IpomMexyToUHbIN XapakTep HACIeJOBaHHUS.
Pacuienienre npu3HakoB NpHU HEMOJHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenBaHiue — CKpElIMBaHKe 10 IBYM HapaM Mpu3HakoB. TpeTuii
3aKOH MeHiens — 3aKOH HE3aBUCUMOTI'O HACJIEIOBAHMS IIPU3HAKOB.

CueryieHHOE HacleJOBaHUE MPU3HAKOB. 3aKOHbI Moprana — CLEIUIEHHOE
HACJICJOBAHUE IIPU3HAKOB, JIOKAJIM30BAHHBIX B OJHOM XPOMOCOME; HapyIlICHUE
CLUEIUICHWs T'€HOB B  pe3yJbpTare KpPOCCHHroBepa. XpOMOCOMHAs  TEOpHs
HACJICACTBEHHOCTH. ['eHeTMdeckne KapThl. lcnonbs3oBaHue KpocCHHroBepa Juis
COCTaBJICHHSI TECHETUYECKHUX KapT XPOMOCOM.

['eneTuka nosia. XpoOMOCOMHOE OIpPEETIEHUE M0J1a. AYTOCOMBI U OJIOBBIE XPOMOCOMBL.
['oMorameTHsbIN U reTeporaMeTHbIN NOJI. [ eHeTnYecKas: CTpyKTypa MOJIOBBIX
xpomocoM. HacienoBanue npu3HaKkoB, CHETUICHHBIX C ITOJIOM.

['eroTnn Kak 1enocTHas cucrema. MHOXKECTBEHHOE iecTBrE reHoB. [lnmenorponus.
MHoxecTBeHHbIN auienn3M. KogoMranpoBanue. B3auMoaencTBUe ajuleIbHbIX U
HEaJUIENbHBIX T'eHOB. KoMIuieMeHTapHOCTD, 3nMcTas, noauMepus. Pemenne
Ir€HETUYECKUX 3a]a4.

demoHcmpayuu



Ta0JIML, CXEM, PUCYHKOB, alIUIMKalUi, CIaiifioB U (UIBMOB, WIUTIOCTPUPYIOIINX
OCHOBHBIE

3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH IIPU3HAKOB Y OPraHU3MOB, XPOMOCOMHOIO
MEXaHU3Ma ONpEIEICHUS

U PEryJsiliiM TI0JIa; OMBITOB MO CKPEIIMBAHUIO MYyX ApPO30(HJI, aKBapUyMHBIX PHIO
(ryrmm);

IF€HETUYECKUX KapT pACTEHUH, )KUBOTHBIX U YEJIOBEKA.

11* 3aKOHOMEPHOCTH M3MeHYHBOCTH (7 4 )
B3aumopeiictBue reHotuna u cpeasl npu GopmupoBaHuu ¢peHotuna. V3MeHUnBOCTb
IIPU3HAKOB.

KauecTBeHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. BUbI N3MEHUYUBOCTH: HACIIECICTBECHHAS U
HeHacleCTBeHHas. HeHnacnencTBeHHas, MoAM(UKAIMOHHAs WIM (EHOTUIINYECKAs
U3MEHYHUBOCTb.

Pons cpenpl B HEeHacneACTBEHHOW N3MEHYUBOCTH. [Ipeen n3aMeHunBOCTH IpU3HaKa.
BapuanmonHbii psia 1 BapuaumoHHas Kpusas. Hopma peakuuu npusHaka.
XapakTeprucTuka Mo (pUKALIMOHHOW N3MEHYUBOCTH.

HacneacTBeHHas Wiy reHOTUINIMYECKasi ”3MEHYMBOCTh. KomMOMHaTHBHAsS
M3MEHYUBOCTh. Mei03 1 MOJIOBOM MPOIecC — OCHOBAa KOMOMHATHUBHON H3MEHYHBOCTH.
Posb KOMOMHATUBHON M3MEHYMBOCTH B CO3AAHUM PazHO00pa3us ocoOel B peaenax
OJTHOTO BHJ1a. MyTallMOHHAss U3MEHYMBOCTh. BUbI MyTalMii: TeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIE U MHIYLIUPOBAHHBIC MyTallUU. SlnepHbIe U
quTOINIa3MaTH4YecKkue myranuu. CoMaTnyecKue U MosioBble MyTanuy. [[puannsl
BO3HMKHOBEHHUS MyTalui. 3aKOHOMEPHOCTH MYTallHOHHOTO IIpoLecca. 3aKOH
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOU n3MeHunBocTy H. M. BaBunosa.

Hemoncmpauyuu

Ta0nuIl, CXEeM, PUCYHKOB, (ororpadmwmii, ciaiimoB, MOKA3bIBAIOIINX OPTaHU3MBI C
Pa3IMYHBIMKU BUJIAMH H3MEHUYMUBOCTH; KMBBIX JK3EMIUISIPOB KOMHATHBIX PACTCHHUUA U
JOMAIIHUX KUBOTHBIX C PA3JIMYHBIMU BUJAMU U3MEHUHUBOCTH.

JI a 6 o p a m o p H a s p a 6 o m a
7. U3yuenue moaupukannoHHOW n3MeHUnBOCTH. [locTpoeHne BapualmoHHOTO psiaa u
BAPUALIMOHHOUW KPUBOMU.

12* TeneTHuka yeadoBeka (54 )

Kapuortun uyenoseka. Unuorpamma kapruoTtuna yenoBeka. MexayHapoaHas mporpaMmma
UCCJIEIOBAHUSI T€HOMAa 4YesioBeKa. MeTo/bl T'eHETHMKH YeJIOBEKa: I'eHeaJOTHYEeCKU,
OJIM3HEIOBBIM, IUTOTC€HETUYECKHUI, OMOXUMHUYECKUH, TOMYJISIIIUOHHO-CTATUCTUYECKUN.
HacnenctBennsie 3a0601eBanns 4enoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YEIIOBEKA.
Bone3nun ¢ HaciaeACTBEHHOW MPEAPACHOJIOKEHHOCThIO. 3HAUYEHUE MEIUIMHCKON
TCHETUKA B TPEAOTBPAICHUM W JICYCHHM TEHETHYECKMX 3a00JICBaHHI dYeIOBEKa.
MeMKO-reHeTUYEeCKOE KOHCYIbTUPOBAHHUE.

JemoHcmpayuu



Ta0JINII, CXEM, PHUCYHKOB, CJIaiI0B, (PHILMOB, WILTIOCTPUPYIOIINX METOABI H3yYCHHUS
TEHETUKH YEJIOBEKA;

doTtorpaduii TroeH, CTpaJaroIIUX HACACACTBEHHBIMHU 3a00JICBAaHUSMH, OTHOSHIICBBIX
U pPa3HOSUIIEBBIX OJIM3HEIIOB; KAPUOTHUIIOB OOJBHBIX T'€HHBIMA W XPOMOCOMHBIMHU
0O0JIE3HSIMU.

Jlabopamopunas paboma
8. CocraBiieHHE U aHAIN3 POJIOCIIOBHBIX YEJIOBEKA.

I3* Cenexuuss Oprasm3zMoB (6 4 )

Cenekups Kak IpoLECC U HAyKa. 3apOXKIEHUE CENEKIMU U AoMecTuKanus. YueHnue H.
W. BaBunoBa o 1eHTpax MHOTooOpasusi M MPOMCXOXKICHHS KyJIbTYPHBIX PAaCTCHHUI.
LleHTpBl TPOUCXOKIAEHHS JOMAIIHUX XKUBOTHBIX. POJIb CEJIEKIIMU B CO3[JaHUU COPTOB
pacTeHuid U nopoJ xKUBOTHBIX. [lopoaa, copT, mMITaMM — HMCKYCCTBEHHBIE MOMYJISIAN
OpPraHu3MOB C  KOMIUIEKCAMU  XO3SIMCTBEHHO  IIEHHBIX NPU3HAKOB. 3aKOH
FOMOJIOTHYECKUX PANOB B HACICICTBEHHOM HM3MEHYMBOCTM M €r0 3HAYCHHE JUIA
CEJIEKIIMOHHOM PadOTHI.

Mertoasl  ceneknuoHHOM — paboThl.  MckyccTBeHHBIM  0oTOOpP. MaccoBwii U
UHAUBUIYAIbHBIH ~ OTOOp.  DKClepUMEHTalbHbI  MyTareHe3.  [lomumnounus.
['ubpuauzanus. BiM3KOPOJACTBEHHOE CKpenuBaHue — WHOpuAuHr. OTaanéHHas
rudpuau3anus — ayTOpUAMHT B CEJIEKIIMM pacTeHUHM M KUBOTHBIX. lIpeomgonenue
oecruiogust TuOpuaoB. ['ereposuc. [JoCTHKEHHS] CENEKIMU PACTEHUM U KUBOTHBIX.
Mertonsl padotel M. B. Muuypusa.

e mMm o uH ¢ m p a y u u

Ta0JIML, CXEM, PHUCYHKOB, WUIIOCTPUPYIOIIUX METOAbI CEJICKIUU pACTeHUH U
’KUBOTHBIX; oTorpaduii u CiaiJoB COPTOB KyJbTYPHBIX PACTCHUM, TOPO TOMAIITHUX
KUBOTHBIX; MYJISDKEH M HATypaJbHBIX IUIOJOB PA3JIMYHBIX COPTOB s0JOHB, TPYIL;,
TOMAaTOB; LIBETKOB U COLIBETHH JEKOPATUBHBIX pacTeHUH (P03, XpU3aHTEM, IBO3IUK U
ap.).

JI a 6 o p a m o p H a a p a 6 o m a

9. Onucanne (PEHOTUNOB COPTOB KYJNbTYPHBIX PACTEHHMM M TOPOJA JOMAIIHUX
KUBOTHBIX.

14* BuorexHoaorusa (8 u )

buorexHomornsl Kak OTpacib MPOM3BOACTBA. McTopwsi pa3BUTHS OHMOTEXHOJOTHH.
OOBeKTH OMOTEXHOJIOTHH.

OcHOBHBIE OTpaciii OMOTEXHOJIOTHH: MUKPOOHOJIOTHYECKasi TEXHOJIOTHS,
KyJTbTUBUPOBAHUE ¥  HCIIOJIB30BAaHUE PACTUTCIBHBIX M  JKHUBOTHBIX  KJIETOK,
XPOMOCOMHaS ¥l TeHHas MH)KEHEPHSI.

Mukpoouosornueckast TexHojaorus. [IpenMyiiecTBa MUKpOOHOJIOTHUECKOTO CHHTE3A.
WNmxenepHass sH3uMoiorHs. MMMoOmnmm3oBanHblie  (epMeHTH.  Mcronb3oBaHue
MHUKPOOHOJIOTHYECKON TEXHOJIOTUU B TPOMBIIIIICHHOCTH.

Kierounast TeXHOIOTHS U KJIE€TOYHAS WHXKEHEpHs. KIeTouHbIe 1 TKaHEBBIE KYJIBTYPHI.
MukpokIoHaIbHOE Pa3MHOKeHUE pacTeHnid. CoMaTtnyeckasi THOpUIA3aIius.
PexoHCTpyKIIHS SUIIEKIETOK U KIIOHUPOBAHKE KUBOTHBIX.



XpomocoMHasl 1 TeHHasi nHxkeHepus. KonctpynpoBanue pekomOunanTHeix JIHK.
JIOCTHKEHNUS U TEPCIEKTUBBI TeHHOW HHKeHepuu. Co31aHne TPAHCTEHHBIX
(reHeTMYECKH MOAU(PUIIMPOBAHHBIX) OPTaHU3MOB. DKOJIOIMUECKHUE U ITUUECKUE
po0JIEMbl FTEHHON MH)KEHEPHH.

A e mMm o H ¢ m p a y u u

PUCYHKOB, CX€M, CJIaiI0B, PUILMOB, WJTIOCTPUPYIOIIUX OCHOBHBIE HAIIPABIICHUS U
oTpaciu

OMOTEXHOJIOTMH, METO/Ibl TEHETUYECKOW MHKEHEPHUH; JIEKAPCTBEHHBIX MPenapaTos,
MOJIYYEHHBIX C UCTIONF30BAHUEM JIOCTHKEHUN MUKPOOHOTIOTHIECKOM
MPOMBIIIJICHHOCTH.

OCHOBHOE COJAEPXAHMHE 11 kaacc( 1024, 3 yaca B He/1eJ110)

JBoIOIUA U ee 3aKOHOMepHOCTH (184)

Wnen pasButus opraHudeckoro Mupa B Tpylaax ¢uiaocopoB AHTHYHOCTH.
Metaduznueckuit nepuos B uctopuu ouonoruu. Cucremaruka K.JIunnes. XK. broddon
- IepBas JBOJIIOLIMOHHAS KoHUEnuus. OBomounoHHas koHuenuus K.b.Jlamapka.
3HaueHue TpyaoB Jlamapka uisi pa3BUTHSL DBOJIOLMOHHON Haed W OHMOJIOTHH.
Opomonnonnbie uiaen D.0K.Cent-Unepa. boppda ¢ kpealilmoHM3MOM. DBOJIIOIMOHHAS
teopusi Y.JlapBuna. [Ipennocbuiku BO3HUKHOBEHHMS AapBUHU3MA. JKW3Hb M Hay4dHas
nesitenbHOCTh Y. JlapBuHA. DBOMIONUSA KYJIBTYPHBIX (DOPM OpPraHU3MOB. IBOIIOIHS
BUAOB B mpupone. Pasutue sBomounonHou teopum Y./lapsuna. @opmupoBanue
CUHTETHYECKON TEOPUH IBOJIIOIMHU. 3HAUCHHUE IBOIIOIMOHHOTO yueHus Y./lapBuHa.

JleMOHCTpaluM: CXeM, PUCYHKOB, CIai0B, WILTIOCTPUPYIOIIMX OCHOBHBIE ITOJIOKEHUS
HBOJIIOLIMOHHBIX UJIEH, KOHLEIIUN 1 TEOpUi; MOPTPETOB YUEHBIX U PUIOCOPOB.

MukpodBosouuss [ €HETUYECKHE  OCHOBBI  JBOJIIOLMHU.  DJIEMEHTAPHBIN
ABOJIIOLIMOHHBIM Marepuasl. OJEMEHTapHas €AUHULA DHBOJIOLHMH. JIIEMEHTapHOE
ABOJIIOLIMOHHOE SIBJIEHHE. 3aKOH F€HETUYeCKOro paBHoBecus Jlx.Xapau,
B.Baiin6epra. JIBuxxymue  CHJIbI SBOJIOIUU. MyTallmOHHBIN MPOLIECC U
KOMOWHATHUBHASI HW3MEHYUBOCTD. [lomymsiimoHHbIe BOTHBI U Apelid reHoB. Murparusi.
N3onsiuusa. EcrecTBenHblit 0TO00p Kak (pakTop 3BodtoUMU. [Ipeanockuiku 1 MexaHu3m
nevicteusi. bopeba 3a cymectBoBanue u e€ dopmbl. Chepa u OOBEKT HEUCTBUS
€CTECTBEHHOTo 0TOOpa. PeanbHOCTH ecTecTBeHHOro orbopa B mpupojae. DopMbl
€CTeCTBEHHOT0 0TOopa. TBopueckas possb. [IpucnocobieHHOCTh OPraHU3MOB U €€



BO3HUKHOBeHHE. OTHOCHTENBHAS IIeIeCO00pa3HOCTh MpHcnocobneHnit. Bux u ero
kpurepun. Omnpenenenne Buaa. CrpykTypa Buaa B npupoge. CrnocoOsl
BUJI000pa30BaHUA.

JdeMoHcTpamum: Tabiaul, CXeM, PUCYHKOB, CIIalI0B, PUIbLMOB, repObapueB pacTeHU,
KOJUICKIIMH  KUBOTHBIX, WUIIOCTPUPYIOIIMX JIeWCTBHE  (PAKTOPOB  3BOJIOLIUH,
PUCTIOCOOJIEHHOCTh OPTaHU3MOB.

JlabopaTopubie padoTbl: «OnucaHue MPHUCIOCOOJICHHOCTH OPraHu3MOB H €€
OTHOCHUTEJIBHOT'O XapakTepay, «/3yueHue KpurepueB BUA.

MaxkposBoaroumnss Meronsl  uzydeHuss sBomouuu. llepexogneie  ¢opMbel U
¢unorenernueckue psael. CpaBHeHue ¢Giaopsl UM (payHbl MaTEpUKOB, H3y4EHUE
OCTpOBHOH (hJI0pHI U (ayHbI. I OMOJIOTHS M aHAJIOT s, pyIUMEHTHI U aTaBU3MBI. 3aKOH
3apOJABIIIEBOTO CXOJCTBA, OMOIN€HETUYECKUW 3aKOH. l3ydyeHne aMHUHOKHUCIOTHOU
IIOCJIEAOBATEIBHOCTH  OCJIKOB, OMOXMMHYECKass ToMoJIoTHa.  MopaenupoBaHue
ooy, HampaBieHuss u nytu 3Boonuu. Ilytm nocTmxkeHus: OMOJOrHMYECKOro
nporpecca. buonornuecknii perpecc u BeiMHpaHue. COOTHOLIEHUE W YEPEIOBAHUE
HanpaslieHui HBoiounud. PopMbl HampasieHHOW 3Bomtonuu. OOmme mnpasBuiia
HBOJIFOLIUY.

JdeMoHcTpanum: TaOiMll, CXEM, PHUCYHKOB, CIAWHJOB, OuOreorpapuyeckux Kaprt,
WUTIOCTPUPYIONIUX ~ METOJbI  M3YYCHHS  OBOJIOIWHU; KOJUJICKIWHA, repOapues,
MCKOMNAEMBbIX OCTaTKOB OPTaHU3MOB, IIOPTPETOB YUEHBIX.

JlabopaTtopubie padoTbl: «CpaBHUTENbHAS XapaKTEpPUCTUKA ECTECTBEHHOIO U
HCKYCCTBEHHOTO0 0TOOpa», «CpaBHUTEIbHAS XapaKTEpUCTHKA (OPM €CTECTBEHHOI'O
otOopa», «/3ydyeHue kpurepueB BHIa», «CUMIIATPUYECKOE M AJUIONATPUUYECKOE
BUJI000pa30BaHue: CXOACTBA U PABIAYHS.

IBOJIIOIUSA OPrAaHUYECKOTro Mupa Ha 3emiie (244)

['mnore3pl W TEOpUM BO3HUKHOBEHMS JKM3HM Ha 3emsie. (OCHOBHBIE 3Tarlbl
HEOpPraHudeckon sBosronuu. llmanerapnas sBomonus. XUMHYECKas HBOJIOLIMSL.
AOuoreHHbli cuHTe3 opranudeckux BemiectB. Ombir C.Mwmmnepa u [.HOpm.
OOpaszoBaHue MNoaMMEpPOB M3 MOHOMEpoB. KoarepBaTHble Karmiid U MHUKPOCHEpHI.
[Iporenouasl. Pubo3zumel. @opmupoBanre MeMOpaH U BO3HUKHOBEHHUE MPOOMOHTOB.
Havano oprannyeckor sBomtouuu. IlosiBiieHne mepBbIX KIETOK. [IpokapuoTel u
DYKapUOTHI. ['MIIOTE36I BOSHUKHOBEHHS 3YKapuOT. BO3ZHMKHOBEHUE OCHOBHBIX LIAPCTB
sykapuoT. DOpMUPOBAHKUE HEKJIIETOYHBIX OPTAHU3MOB U MX HBOJIIOLIMOHHOE 3HAYCHUE.
OCHOBHBIE JTambl 3BOJIOIHH PACTUTENBHOTO Mupa. OCHOBHBIE apoMop(ho3bl U
uauoanantaunn. JKu3Hb B Boze. [lepBbie pacTeHus - Bonopociu. Beixos Ha cymry.



[lepBbie criopoBbie pacTeHrs. OCBOEHUE U 3aBOEBAHUE CYIITU MANIOPOTHUKOOOPA3HBIMHU.
VYcnoxuaenne pa3mHoxkeHuss. CemeHHble pacTeHHs. OCHOBHBIE YEPTHI HBOJIFOLUH
pactutenbHOro Mupa. OCHOBHBIE 3Tambl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE
apoMopdo3sl 1 uanoaaantamuu. [lepeoie KMBOTHBIE - pocTeine. Crienuanu3anus 1
nonuMepusanus opraneit. Juddepenumanus knetok. I[lepBbie MHOTOKJIETOYHBIE
JKMBOTHBIE. [[BYCJIOMHBIE JKMBOTHBIE - KHUIIEYHOIIOJOCTHBIE. lIepBblie TPEXCIIOMHBIE
YKABOTHBIE - IJIOCKHUE YEPBU. BBIX0O 1 3aBOEBAHUE JKUBOTHBIMU CylIU. UIEHUCTOHOTHE.
[lepBbie xopaoBbie kuBOTHBIE. JKU3HL B Bojie. PriObI. BTOpOIl BBIXOJ KMBOTHBIX Ha
cylury.  3€MHOBOJIHbIE.  3aBOE€BaHHWE  IMO3BOHOYHBIMM  JKMBOTHBIMU  CYIIH.
[Ipecmbikaromuecs. Iltunpl, Mnekonuraronme. OCHOBHBIE YEpPThl  3BOJIIOIUU
YKUBOTHOTO MUpa. Mctopust 3emiin U MeTo/Ibl €€ n3ydeHus. Mickomaembie opranndeckue
ocTaTtku. [ eoxpoHonorus u e€ MeToAsl. ['eoxpoHonmornyeckas mkaia. Pazputue xKu3Hu
Ha 3emJie MO 3paM MW IMepuojaM. XapakKTepUCTHKAa KIMMara M TE€OJIOTMYECKHUX
npoiieccoB. [losiBieHue, pacuBeT U rudenb XapakTepHbIX oprannu3MoB. CoBpeMeHHas
cucTemMa opraHudeckoro Mupa. OCHOBHBIE CHUCTEMATHYECKHUE TPYMHIbI OPTraHU3MOB.
OO6miast xapakTepucTuka 1ApCTB W HaAnapcTB. COBPEMEHHOE COCTOSIHUE H3Y4YCHHS
BH/JIOB.

JdemMoHcTpanum: TaOIUL, CXEM, PUCYHKOB, CIAiJ0B, WUIIOCTPUPYIOIIMX OCHOBHBIE
3Tamnbl pa3BUTUS OPraHUYECKOIO0 MHpa Ha 3eMJI€; MUCKOIMAEMbIX OCTATKOB PACTEHHUU U
KUBOTHBIX, (POPM OKaMEHeJOoCTel; repOapueB pacTeHUM, KOJJIEKIMA KUBOTHBIX,
BJIQYKHBIX MPENAPATOB OCHOBHBIX CUCTEMATUYECKHUX TPYII OPraHU3MOB.

YesoBek - OnoconuagabHasi cucrema (164)

AuTpomonorus - Hayka o 4yenoBeke. Pasmenbl, 3amaun, meronsl. CTaHOBJIEHHE
NpPEJCTAaBICHUNA O TMPOUCXOXKICHUM YejoBeka. Penuruosneie Bo33peHus. Hayunbie
Teopuu. CXOJCTBA M OTJIMYUS YEJOBEKa U KMBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE
yenoBeka. CBUAETENbCTBA CXOJICTBA YEJIOBEKA C IKUBOTHBIMHU. JIBIKYIIME CHIIBI
aHTpornorene3a. HacneacTBeHHass ©3MEHYMBOCTh U €CTECTBEHHBIA 0TOOp. ['pynmoBoe
cOTpyaHu4ecTBO M obOmienne. OpyauiiHas OEATENbHOCTh W TOCTOSHHBIE JKHIIMIIA.
CooTHolIeHHE OHONOTUYECKMX U COUMalbHBIX (akTopoB. OCHOBHBIE CTaaAUU
aHTpororeHe3a. Haxoaku uckonaeMbpIX OCTaTKOB, BPEMSI CYIIECTBOBAHUS, POCT, 00bEM
Mo3ra, o0pa3 *XH3HH, OpyAHs. DBOJIOLMS COBPEMEHHOTO 4YejoBeKa. EcTecTBeHHBIH
0TOOp B monmyJssiusix. buonornueckas 3Bomonus HHAMBUI0B. MyTallMOHHBINA TIPOIIECC
u noaumopdusm. [lomymnsiuoHHbIe BOMHBI M Apeild reHoB, mMurpauus U «3¢pdekrt
OCHOBATEJsH» B MOIYJIALUAX COBPEMEHHOT0 yenoBeka. YenoBeueckue pacsel. [lonarue o
pace. Bpems u MecTo BO3HUKHOBEHHS pac. [HUHoOTe3bl MNOJULEHTpU3MA U
MOHOIIeHTpU3Ma. [IpuunHbEI 1 MEXaHU3MBI pacoreHesa.



EnuncTBO uwenoBedeckux pac. Kpurhka conMambHOrO JapBUHM3Ma MU pacusMa.
[TprcnocoOaeHHOCTh YeNOBEeKa K Pa3HbIM YCIOBHUSIM Cpeabl. AJANTHUBHBIEC THUIIBI
mogeil. YenoBek Kak 4acTh MPUPOJBI M OOIIECTBA. YPOBHU OpPraHU3allld 4YeIOBeKa.
CTpyKTypbl YPOBHEN, NPOUCXOIAIINE TPOLECCH] U UX B3aUMOCBS3b.

JlemoHcTpanum: Ta0Iull, CXEM, PUCYHKOB, CJIAi/I0B, MOKA3bIBAIOIIUX BHEIIHUN OOJIUK
u 00pa3 >KM3HU TPEIKOB YEIOBEKa, CTPYKTYPHO-(PYHKIIMOHAILHYIO OPTaHHU3AIUIO
CHUCTEM OpPTaHOB TEJIA YEJIOBEKA; MYJBKEN OKAMEHEIOCTEN, TPEAMETOB MATEPUATIBHOM
KYJIbTYPBI IPEJKOB YEJIOBEKA; MPUMEPOB 3/I0POBOr0 00pasa KU3HU.

JlabopaTopHas padora: «3yueHne 3KOJOrHYeCKUX afanTaui 4eJI0BEeKay.
Opranusmsbl 1 oKkpy:xaomas cpeaa (13u4)

3apokaeHne W pa3BUTHE OHKojorun B Tpynax A.I'ymGonbara, K.D.Pynwe,
H.A.CesepuioBa, J.I'exkkens, @.Knemenrca, B.lllendopna, A.Tencou, B.H.Cykauéna,
Y.Onrona. Pasmensl u 3amgaun skonoruu. CBsi3b 3KOJOTMU C JAPYTMMH HayKamu.
MeTtoabl.

Cpenpl oOuTanus opranusmoB. Mx ocobenHoctu. Ilpucnocobnenust opraHu3smMoB K
KU3HU B pa3HbIX cpeAax oOuTaHUs. DKOJIOrHyeckre (pakTopbl U 3aKOHOMEPHOCTH MX
neiictBusi. BzaumoneiictBue sxonorndyeckux (haktopoB. bronornyeckuit ontuMym u
orpannumBatomuii ¢pakrop. [IpaBmno muanmyma FO.JInbuxa. DKomorudecKkue CeKTphl
OpPraHU3MOB. OBpPUOMOHBHBIE U CTEHOOMOHTHBIE oOpraHu3Mmbl. Knaccudukarus
AKOJIOTMYECKUX (pakTopoB. AbOuornueckue Qaxtopel. CBET U e€ro JeiicTBHE Ha
OpraHu3Mbl. DKOJIOTMYECKUE IPYIIIBI PACTEHUI U )KMBOTHBIX 110 OTHOILIEHUIO K CBETY.
CurnansHas poiab ceeta. PortonepuonnsM. Temreparypa v €€ 1elCTBUE HA OPTaHU3MBI.
[ToikunoTepMHbBIE U TOMOMOTEPMHBIE OPraHU3Mbl. TeMIiepaTypHble IPUCIIOCOOJIEHUS
OopraHu3MoB. BiaxxHocTb U €€ aeiicTBue Ha opranu3Mel. [IpucrnocoOiaeHuss opraHu3MoB
K TOJJIEp’KaHUI0 BOAHOTO OanaHca. ['a30BbIi M MOHHBIN cocTaB cpenbl. [louBa u
penbed. Ilorogusie n xaumaruyeckue (axtopsl. [IpucnocobneHus opraHu3MoB K
aeiicTBuio abuotuueckux (axtopos. buonormueckue putmel. [IpucnocobieHHOCTH
OPraHU3MOB K CE30HHBIM M3MEHEHHUSIM YyclIOBUM cpeabl. JKu3HeHHble (HOpMBbI
opranu3mMoB. OcCOOEHHOCTH CTpOoeHUs U o0pa3a *u3Hu. buotuueckue gpakropsl. Buabl
OMOTHMYECKMNX B3aUMOJCHCTBUN. 3HAYEHHE OUOTUYECKUX B3aUMOIECHCTBUNA JUIA
CYILIECTBOBAHUSI OPTaHU3MOB B cpejie 0OMTaHUs U B COOOIIECTBAX.

OKoJjiornyeckass Huma BHa. MHOroMmepHas MOJEIb 3KOJOrMYeckKod Humm Jx.
XaruynHcoHAa. Pa3Mepbl 3KOJOrMYECKOW HHIIM M €€ CMEeHa. OKOJOormyeckas
xapaktepuctuka nonyisuuu. [lomynsmus xak Ouosjormueckas cucrema. OCHOBHBIC
MIOKa3aTeNId MOMYJIAUNUNA. DKOJOTHYECKasl CTPYKTypa nonyJisiuuy. JluHaMmuka



MONYJSINMKA U €€ peryisiuusa. Tunel JuHaMUKA nonyJisinuu. KpuBble BbDKMBaHUS.
Perymsanusa yncnennoctr nonyisuui. GakTopbl CMEPTHOCTH U EMKOCTB CPEJIBI.

JemoHcTpanum: TalOJMIl, CXEM, PUCYHKOB, CJIAiJOB, IOKAa3bIBAIOLIUX JECHCTBUE
AKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MbI, OMOTHYECKUE B3aUMOOTHOILCHUS MEXKIY
OpraHU3MaMH.

JladoparopHbie padoTbl: «CpaBHEHHE aHATOMUYECKUX OCOOCHHOCTEH pACTEHHH U3
pa3HbIX MeCT obuTaHus», «Onrcanue KU3HEHHBIX (GOPM Y paCTEHUN U KUBOTHBIXY.

Coo0mecTBa 1 3ko0rndeckne cucreMbl (104)

Coo0uiecTBa OpraHu3MOB: CTPYKTYpbl M CBs3M. buoreoneno3. Ero cTpykTypsl,
CBSA3U MEXKIy OpraHu3Mamu. DKOCUCTEMBbI. CTPYKTYpPHBIE KOMIIOHEHTBI SKOCUCTEMBI.
KpyroBopoT BemiecTB 1 moToku 3HEpruu. Tpoduueckue ypoau. Tpoduueckue emnu u
cetu. OCHOBHBIE MMOKa3aTeNIl. DKOJIOoruueckue nupaMu/ibl. CBOMCTBAa OMOTE€OLIEHO30B U
auHamuka — cooOmectB. [luknmueckue wu3MeHeHus. Cykueccuu. IlpuponHsie
DKOCUCTEMBI. DKOCUCTEMBI 03epa. CMemaHHOro Jjieca. CTpyKTypHbIE KOMIIOHEHTHI U
Tpouueckass ceTb HMPUPOAHBIX IKOCUCTEM. AHTPONOIEHHBIE  HKOCHCTEMBI.
ArposkocucteMbl. OTIHYNS arpO’KOCUCTEM OT OMOreoIeH030B. Y pOoskocucTeMbl. Mx
OCHOBHBIE KOMIIOHEHTHI. ['opozckas ¢uopa u gpayHa. buonoruueckoe u X035HCTBEHHOE
3HaueHUEe arpod’kocucteM U ypbOoskocucreM. buopazHooOpasme - OCHOBa
YCTOMYUBOCTH COOOIIIECTB.

JleMOHCTpaluM: CXE€M, pPHUCYHKOB, TpaduUKOB, WUIIOCTPUPYIOIIUX MPOLECCHI,
NPOUCXOMAIIME B TMOMYJSIIUSAX; repOapueB M KOJUIGKUMHA pPAaCTeHU M KUBOTHBIX,
MPUHAIJIEKAIMX K PA3HBIM SKOJIOTUYECKUM pacaM OJIHOTO BH/IA.

JlaGopaTopHbie padoThl: «l3ydeHuE HKOJOTMYECKOM HUIIM Yy pa3HbIX BUIOB
pacTeHUH M KUBOTHBIX», «CpaBHHUTENbHAs XapaKTEPUCTHKA MPUPOJHOH H
arpo3KOCUCTEM.

Bbuocdepa u yesioBeuecTBo (129)

buocdepa - xuBas o6omouka 3eman. Passurue npeacrasnenuit o Ouocdepe B Tpyaax
D.310cca, B.U.Bepuaackoro. Ob6nactu Ouochepst u e€ cocraB. JKuBoe BeEmecTBO
ouochepsl U ero (GyHKIUU. 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOC(hephI.
Ocob6ennoctu Ouocepsl Kak TI00aTBLHONM 3KOCUCTEMBbl. KpyroBopoThl BEIIECTB H
OMOTCOXMMHYECKHE IHUKIbI. PUTMHUYHOCTH sBiIeHHWH B Ouocdepe. 30HATHHOCTH
ounoctepsl. OcHOBHBIE OMOMBI cymi. Kiwmar, pacTUTENBHBIA W KUBOTHBIA MUP
OCHOBHBIX OMOMOB CYIITH.



UYenoseuecTBo B Ouochepe 3emmn. buocdepnas pons uenoBeka. AHTpomodouocdepa.
[Tepexon 6mocdepsr u Hoochepy. BoszaeiicTBue yenoBeka Ha 6nocdepy. 3arps3HeHne
BO3AYIIHOM cpenbl. OxpaHa Bo3AyXa. 3arpsi3HEHUE BOJHOU cpenbl. OXpaHa BOAHBIX
pecypcoB. Pa3pyiieHue nouBsl U n3MeHEeHHE KinnmaTa. OXpaHa OYBEHHBIX PECYPCOB
U BO3AyXa. AHTPOIOIE€HHOE BO3ACHCTBHE HA PACTUTENIbHBIA M >KUBOTHBIA MHP.
OxpaHa pacTUTENILHOTO U KUBOTHOTO MUpa. [Ipobaembl oxpansl puposl. KpacHbie
kHuru. OOIIT. Bboranudeckue caabl M 300JIOTUUECKHE TapKu. ParmoHanbHOE
MPUPOJIOTIOIB30BAaHUE U YCTONUYMBOE pa3BuTue. VCTollleHre NPUPOJIHBIX PECYPCOB.
Konuenuus ycroituuBoro passurtus. «Ilosectka nust Ha XXI Bek». CocyliiecTBoBaHUE
yenoBeka u npupoabl. 3akoHsl b.Kommonepa. ['mobanmuctrka. Moaenn ympaBisieMoro
MHpa.

JleMOHCTpanuM: claioB, (UIbMOB, HUIIOCTPUPYIOLIUNX BO3EHCTBUE UEIOBEKA HA
ouocdepy, MEpONPUATHN TIO PAIIIOHATIBLHOMY MPUPOONOIH30BAHHIO, OXPAHE BO/I,
BO3/yXa, IOYBbI, PACTUTEILHOTO U YKUBOTHOTO MHpa, poTorpaduii oxpaHseMbIx
pacTteHni 1 )KUBOTHBIX KpacHo kauru P®, mopTpeToB y4EHBIX.

3akiodenue (94)

3HayeHue OMOJIOTMYECKUX 3HAHUM il uesoBeuecTBa. [lepcnekThBbI pa3BUTHS
coBpeMeHHoM Ouosoruu. Pemenue tectoB B popmare EI'D.

3. TemaTn4yeckoe miaanuposanue 10 kiaace

Tema KoJ- W3 uux M3 HUX NPAKTUYECKUX
BO | KOHTPOJBbHBIX
4acoB
BBenenue 1
buonornueckue CUCTCMbI 141 3 KOHTPQJH,Ha;I
HIPOTCCCRI pabora Nel
(BxomHOM
KOHTPOJIb)
[{uTonorus - HayKa o KIeTke 3 1. «YCTpOMCTBO CBETOBOIO
MUKPOCKOIIa»
XuMHuueckas opranuzanus| 3 2. «DepMEHTATUBHOE
KJIETKU pacIIeIUIEHUE IEPOKCHUIA
BOJIOPOJA B PACTUTEIBHBIX
151




PKUBOTHBIX KJIETKAX).

3. «ObHapyxeHue 6eIKOB,

YIIICBOJIOB, JIUITUIOB C

MOMOIIIHIO Ka4ECTBECHHBIX
CaKIIHI.

4 |CtpoeHue KIeTKH 7 KOHTpOIIbHAsE
paGoTa Ne2 4. «Ilnazmonus u
NEIJ1a3MOJIN3 B
PACTUTENIbHBIX KIIETKAX).
5. «M3yuenue ctpoeHus
KJIETOK Pa3JIu4YHbIX
OpPraHu3MOB IO
MHUKPOCKOTIOM)
5 [Mertabonu3m KIeTKU 11 | Konrponsuas
pabota Ne3
6 JKM3HEHHBIN [IUKII KIETKU 5
7 |Crpoenne u ¢pynkuuu opranusma| 16 | Kontponshas
paGora Ne4  |0. «CTpoenue u pyHKumMM
BEr€TaTUBHBIX 5|
r€HEPATUBHBIX OPraHOB Y
pPACTEHUN U JKUBOTHBIX).
3 PazMmHOXeHHe 51 pasBuTHe g
OpraHu3MOB
9 Ileneruxa o HayKa o 2
HAaCJIEICTBEHHOCTH 15|
W3MEHYMBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
10 P 12
HACJIEICTBEHHOCTU
11 3akoHOMepHOCTH 7 Kontpombhas |7. «V3y4enue
M3MEHYHBOCTH pa6ota Ne5 MOAU(DUKALIMOHHON
W3MEHYUBOCTHU.
[TocTpoenue
BAPUALIMOHHOTO psiia U
BAPUALIMOHHOU KPUBOWY.
12 ['eneTnka yenoBeka 5 8. «AHAW3 U
COCTaBJICHUE
POAOCIIOBHBIX)
13 |Cenekuust opraHu3MoB




14 buorexnomorus

KonTtponpHas
paboTta urorosas
B (hopmare EI'D

9. «Onucanue ¢GHEHOTHUIIOB
COpPTOB KYJbTYPHBIX
pacTeHu u 1opoJ
JOMAIIHUX )KUBOTHBIX).

roro:

102

3. TemaTrnueckoe miaanuposanue 11 kiacc

Tema

KoJ-Bo

qacoB

N3 aux
KOHTPOJIbHBIX

M3 HUX NpaKTHYeCKHUX

DBOIOLUS U €€
3aKOHOMEPHOCTH

12

KontponbHas
paboTta Nel

(BXOJTHOM KOHTPOJIb)

2. MuKpO3BOIIOLUS

1. «Orncanne
PUCIIOCOOJICHHOCTH
OPTaHU3MOB U €€
OTHOCHUTEIbHBIN
xapakTep,

2. «3yuenue
KPUTEPHUEB BUJIA»

Makpo3BOJIIOLIUSA

KonTposbHas
pabota Ne2

3. «CpaBHHUTEIbHAS
XapaKTEPUCTHKA
€CTECTBEHHOTO U
HCKYCCTBEHHOT'O 0TOOpay,

4. CpaBHuTEIBHAS
xapakTepuctuka  (opm
€CTECTBEHHOTO 0TOOPaY,

5. «CumnaTpuyeckoe u




AJJIOIIaTPHUICCKOC
BI/II[OO6p8.30BaHI/I€Z
CXO0ACTBO U pa3JIMIH»

DBOJIOLMS OPraHUYECKOro 24 KoHTpoIbHas
Mupa pabora Ne3
UenoBek — OHocouanbHas 16 Kourponphas  |6. «3y4enue
cucrema pabora Ned PKOJIOTUYECKOU
ajanTaly 4eI0BeKa
Opranusm u OKpysKaromias 13 Kontponshas  |7. «CpaBHeHHe
cpena paboTa Ne5 AHATOMMYECKUX
0COOEHHOCTEH pacTeHUI
W3 pa3HbIX MECT
0OUTaHMY,
8. «Onucanue
PKU3HEHHBIX  QopMm |
PaCTEHUN U JKUBOTHBIX»
CoobuiectBa u 10 Konrponbuas 9. «3y4enne
PKOJIIOTHICCKHAE CHCTCMBI paboTa Ne6 DKOJIOTUYECKON HHIIU Y
Pa3HBIX BUJIOB PACTEHHUU U
YKUBOTHBIX),
10. «CpaBHUTENBHAS
XapaKTEePUCTUKA
[PUPOJTHOMN U
arpodKOCUCTEM.
buocdepa n uenosek 12 KoHTpobHas
pabota No7
3aKoueHHe 9 N TOroBeI1 KOHTPOJIb
3HaHui. Pemenue
TeCTOB B (hopmate
EI'D
Wroro:
102
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	Рабочая программа по	биологии_

	на 2023-2024 учебный год

	УМК:

	2. ОСНОВНОЕ СОДЕРЖАНИЕ 10 класс( 102ч, 3 часа в неделю)) В в е д е н и е	(1ч )

	1 *	Б и о л о г и ч е с к и е	с и с т е м ы ,	п р о ц е с с ы	и	и х и з у ч е н и е	( 3	ч	)

	2 *	Ц и т о л о г и я	—	н а у к а	о	к л е т к е	( 3	ч	)

	3 * Х и м и ч е с к а я   о р г а н и з а ц и я   к л е т к и   ( 8   ч   )

	4 *	С т р о е н и е	и	ф у н к ц и и	к л е т к и	( 7	ч )

	5 *	О б м е н	в е	щ е	с т в	и	п р е в р а	щ е	н и е	э н е р г и и

	6 *	Ж и	з н е н н ы й	ц и к л	к л е т к и	( 5	ч	)

	7 *		С	т	р	о	е		н		и	е	и	ф	у	н	к	ц	и	и	о	р	г	а	н	и з	м		о		в		( 1 6		ч		)

	9 *		Г е н е т и к а	—	н а у к а	о	н а с л е д с т в е н н о с т и и	и з м е н ч и в о с т и		о р г а н и з м о в	( 2	ч	

	1 1 * З а к о н о м е р н о с т и   и з м е н ч и в о с т и   ( 7   ч   )

	1 2 * Г е н е т и к а   ч е л о в е к а   (5 ч   )

	13* С е л е к ц и я о р г а н и з м о в   (6 ч   )

	1 4 * Б и о т е х н о л о г и я   ( 8   ч   )

	ОСНОВНОЕ СОДЕРЖАНИЕ 11 класс( 102ч, 3 часа в неделю) Эволюция и ее закономерности (18ч)

	Эволюция органического мира на Земле (24ч)

	Человек - биосоциальная система (16ч)

	Организмы и окружающая среда (13ч)

	Сообщества и экологические системы (10ч)

	Биосфера и человечество (12ч)

	Заключение (9ч)

	3. Тематическое планирование 10 класс
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