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IosicHUTEIBLHAA 3aMUCKA

PaGouas mporpamma cocTaBjeHa B COOTBETCTBHU C TpeOoBaHUsAMH DenepanbHOro KOMIOHEHTa IOCYJapCTBEHHOI'O CTaHAapTa CPEeIHEro oouiero
oOpa3oBanus 1o OuoJsioruu (yriyOJeHHBIH YPOBEHbB), YTBEPKICHHOI O MpUKa3oM MuHuCcTepcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 roma N 413 ropna;
¢ npukazoMm Muno6puayku Poccum ot 31.12.2015 roga Ne 1577; Ha ocHoBe DyH/IaMEHTANBHOIO A7pa U COAEp)KaHus oOiiero oOpazoBaHus, IPUKA30M
MunucrepcrBa obpazoBanus Kpacnosipckoro kpas, Hopmamu CAHIInH2.4.2 2821-10, yTBep)kKJIE€HHBIX MOCTAHOBJIEHHEM TIJABHOI'O TOCYIapCTBEHHOIO
canutapHoro Bpaya P® ot 29.12.2010r. Nel89, [IpumepHoii mporpammsl cpeHero (oJHOro) odiero oopazoBanus (mpoduiabHbI ypoBeHb) u [Iporpammel
cpennero (mosiHoro) oOmero o6pasoBanusi mo Owomormm nusi 10-11 kmaccoB (yrmyOneHHbIH ypoBeHb) aBTOpa B.b. 3axapoBa, MOIHOCTBIO
oTpakaromiel copepxkanue IlpumepHON nporpaMmbl, ¢ AONOJHEHUSIMHM, HE MPEBHIIAIONIMMHM TPEeOOBAHMM K YPOBHIO MOATOTOBKM OOYyYarONIHUXCS.
[Tporpamma cootBercTByeT yueOHOMYy muiany MBOVY «Cpennsas obimeoOpa3zoBaTenbHas mkosna Nel76», KOTOpbli pa3paboTaH Ha OCHOBE CIIEAYHOIIUX
nokymeHToB: @3 «O06 obpazoBanuu B Poccuiickoit @eneparnum» (Ne273, nekadps 2012r.); 3akon KpacHosipckoro kpas ot 26 uroHs 2014 romga Ne6-2519 "O6
obpazoBannu B KpacHosipckom kpae"; CanlluHsl, paznen X. «'urueHndyeckue TpeOoBaHUs K pexuMy oOpazoBartenbHoro nporeccay (CanlluH 2.4.2.2821-
10); VYueGHO-MeTOAMYECKMIT KOMIUIEKT CcooTBeTCTBYyeT DemeparbHOMY KOMIIOHEHTY TOCYNApCTBEHHOIO CTaHAapTa CpeAHero (IOJHOro) olmiero
o0pa3oBaHusi MO OWOJOTMH, MPUMEPHOW OOpa30BaTENBHONW MporpamMme cpeaHero (MmMoJaHOro) oOmero oOpa3oBaHUs 1O OWOJIOTHMH, PEKOMEHIOBAaH
MunucrepcrBoM oOpa3oBanus 1 Hayku P®, yue6Huk BritoueH B enepaibHblil nepedeHs yueOHUKoB Ha 2015 — 2016 yuebHblit rox.

IIporpammel 111 o0uieo0pa3oBaTeabHbIX YUeOHBIX yupexaeHuil. buonorus 5-11 knaccsl / aBT.- coct. 1.b.Mop3yHoBa. 2-¢ nznanue crepeorumntoe. — M.
Hpoda; 2014.

Yueonuk. 10 xnacc. I.b. Aradonosa B.1.CuBorna3oB buosorus 6a30Bbiii 1 yriayOiaeHHbIH YpoBHH. - M. ; « [Ipoda», 2015

B.b. 3axapos, C.I'. MamonToB, H.1. Connn O6m1ast 6uonorus 10 knacc npodunbHbIil ypoBeHb. — M.: «/Ipodar , 2014

ey n3yyeHust 6M0JI0rMH HA YIJ1y0J1€HHOM YPOBHE

oceéoenue 3Hanuli 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHAX, UIEAX M MPUHIMMAX, SBISIONIMXCS COCTAaBHON YacTbI0 COBPEMEHHOH €CTECTBEHHO-
HayYyHOW KapTHHBI MHpa; O METoJaX OMOJOrMYecKHX HayK (LMTOJOTHH, T€HETUKH, CEJEeKIMH, OMOTEXHOJIOTUH, FKOJIOTHH); CTPOSHUH, MHOT00 Opa3uu U
0COOEHHOCTSIX OMocHcTeM (KJIETKA, OpraHu3M, IMOMYJIILMs, BUJ, OMOreoneHo3, Ouocdepa); BHLAAIOIIMXCS OMOJOTMYECKHX OTKPBITUSAX M COBPEM EHHBIX
UCCIIEZIOBAaHUAX B OMOJIOIMUECKON HAYKE;

06/1a0€HUe YMEeHUAMU XapaKTEepU30BaTh COBPEMEHHbIE HAy4HBIE OTKPBHITUS B 00JacTH OMOJIOTMH; YCTaHABJIMBATH CBSI3b MEXIY pPa3BUTHEM
OMONOTMM U COLUMAJbHO-dTHUYECKUMHU, HKOIOTHUYECKUMHU MpoOJeMaMH YeIOBEYECTBA; CAMOCTOATEIbHO MPOBOAUTH OHOJOTHYECKHE HCCIeOBAHUS
(HaOmroieHue, HM3MEpEeHHe, HSKCIEPUMEHT, MOJACIMPOBAHHME) W TPaMOTHO OGOPMIISATH MOJNyYEHHBbIE pe3yJbTaThl; AHAJIU3UPOBATh M HCIOJIB30BATh
OHoJOrnuecKyro HHPOPMAIIUIO; MOJIB30BATHCS OMOIOrHYE€CKOW TEPMUHOJIOTUEH U CHMBOIIUKOIA;

paszeumue TO3HABATEIbHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Ipoliecce HU3ydyeHHs HpoOJIeM COBPEMEHHOM
OHMOJIOrMYecKOi HayKH; MPOBEIEHUS SKCIEPUMEHTAIbHBIX MCCIEIOBaHUMN, pelIeH!s] OMOJOrHYeCKUX 3a/ad, MOJEIUPOBaHUS OMOJOTHYECKHX OOBEKTOB U
IPOLIECCOB;

eéocnumanue yOEXICHHOCTH B BO3MOXHOCTH TO3HAaHUS 3aKOHOMEPHOCTEH >KMBOH NPHPOAbI, HEOOXOIUMOCTH OEpeKHOTr0 OTHOIIEHHS K HEM,
COOJIIOZICHNS YTUYECKUX HOPM IIPU IPOBEIEHUHN OMOJIOTMUECKUX M CCIIEeI0BAHUM;

UCNONIBb3068AHUE NPUOOPEM EHHBIX 3HAHUN U YMEHUII 6 NOBCEOHEBHON MHCU3HU IS OLICHKU TMOCIEICTBUNA CBOEH NIESITENbHOCTH MO OTHOILIEHUIO K
OKpy’Karoliel cpene, cCOOCTBEHHOMY 3/10pPOBBIO; BBIPAOOTKM HABBIKOB JKOJOTHYECKOW KYJIbTYpbl; OOOCHOBAaHUS M COONIONCHUS Mep MNPOPUIAKTHKH
3a0oseBaHuil.



3agaum, pemaeMsblie B mpouecce 00y4yeHusi 0MOJIOTHMH B IIKOJI€

. (hopMupoOBaHUE y HIKOJIFHUKOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUS, OCHOBAaHHOT'O Ha TIOHUMAHUHU B3aUMOCBSI3H DJIEMEHTOB YKHBOU
Y HEXXUBOW ITPUPOBI, OCOZHAHUHU YEJIOBEKA KAaK YaCTH IPUPOBI, IPOAYKTA 3BOJIIOLIUU KUBOWU MPUPOBI;

° (bOpMI/IpOBaHI/IC Yy MIKOJIbHUKOB 3KOJOIrHYC€CKOro MBIIUJICHUS W HABBIKOB 3J0pPOBOI0 06pa3a JKMU3HHU Ha OCHOBC YMCJIOI'O BJIAJJCHHA
criocobamu caMOOpraHmu3anuvu ) XU3HCACATCIbHOCTH,

. npruoOpeTeHrne MKOJbHUKAMU OMBbITa Pa3HOOOPA3HON MPAKTUYECKOW eATeNbHOCTH, OMbITa MO3HAHUS W CaMOIO3HAHHS B IPOIECCE
U3YUEHUS OKPYKAIOIIEro MUPA;

° BOCIIMTAHHUC Fpa)KﬂaHCKOﬁ OTBCTCTBCHHOCTH W IIPABOBOI'0 CaMOCO3HAaHUA, CAMOCTOATCIIbHOCTH U MHUIIUATUBHOCTH YUYalIIUXCs YCPE3
BKJIFOYCHUC UX B [TOBUTHBHYIO CO3UAATCIIBHYIO 3KOJIOTHUUYCCKYIO ACATCIbHOCTD,

. CO3JaHUE YCIIOBUH Il BO3MOXXHOCTH OCO3HAHHOT'O BbIOOpAa HMHAMBHIYaJIbHOM 00pa30BaTENIbHON TPAaeKTOPHH, CITIOCOOCTBYIOIICH
nocienyrueMy npodeccuoHaJIbHOMY CaMOOIPEEIIEHUI0, B COOTBETCTBUM C MHAMBHUAYyaJIbHBIMU UHTEpECaMy peOeHKa U MOTPEOHOCTSIMU PETHOHa.

[TpuHLIKIIBEI 0OTOOpPa OCHOBHOI'O M JTOMOJIHUTENIBHOTO COJAEPKaHUs B padouyIo MporpaMMy CBSA3aHbI C IPEe MCTBEHHOCTBIO 1iesiel 00pa3oBaHMs Ha
pa3JIMYHBIX CTYINEHSX M YPOBHSIX OOydeHHMS, JOTMKONH BHYTPU MPEIMETHBIX CBSI3€d, a TaKkKe C BO3PACTHBIMH OCOOEHHOCTAMHM Pa3BUTHS ydyalquxcs. B
OCHOBE 0TOOpa COJEpKaHUs Ha NPOPUILHOM YPOBHE TaKXKE JIEKHUT 3HAHUELIEHTPUUECKUH MOIX0A, B COOTBETCTBUM C KOTOPHIM ydalllecs JOJLKHBI OCBOUTH
3HaHMSI U YMEHHsI, COCTABIIAIOIIME NOCTATOUHYIO 0a3y Uil NPOAOJDKEHUs o0pa3oBaHMsS B By3e, oOeCHeUMBAIOIIME KYJbTYpy NOBEIEHUS Ha HPHUPOE,
NpOBEACHNUA U 0POPMIICHUS! OMOIOTMYECKUX HCCIeT0BaHUM, 3HAYMMBIX Ui Oyaymiero 6uosora.

Ilenn ¥ 3amauuM  OCYLIECTBIISIOTCA 4epe3 JOMNOJHEHHE TPaAMLMOHHBIX TeM (efepalbHOrO0 KOMIIOHEHTAa 3KOJIOIMYEeCKOM U BajleoJOrM4ecKoil
COCTABJIIIOLIMMH, AaKTyaJM3allMi0 BHYTPUIPEAMETHBIX CBsi3eH, KOHKPETHU3ALMI0 OOIIETEOPETUYECKUX IIOJIOKEHUH IMpUMepaMu pPErMOHaJIbHOIO
Ouopa3zHoo0Opasus.

JlesTenbHOCTHBIN MOJX0/ pean3yeTcsl HA OCHOBE MaKCUMAJIbHOI'O BKJIIOUEHMS B 00pa30BaTeNbHBIN MPOLECC MPAKTUYECKOr0 KOMIIOHEHTAa Y4e€OHOT 0
cofiepKaHus - 1a0OPaTOPHBIX U MPAKTUYECKUX paboT, SKCKYPCUIL.

JIMYHOCTHO-OPUEHTHPOBAHHBIN MOAXOJ MPEAINOoaraeT HallOJHEHUE MPOrpaMM y4eOHBIM COJEp’KaHHWEM, 3HAUMMBIM ISl KaXKJI0ro oOydaroIlero B
IIOBCE/IHEBHOM KM3HM, BaXKHBIM /111 ()OPMHUPOBAHUS a/IEKBATHOT'O TIOBECHHU S YEJIOBEKA B OKpY XKalolllel cpere.

CyIHOCTh KOMIETEHTHOCTHOI'O TIOAX0/1a COCTOUT B MPUMEHEHUH MOIYUYCHHBIX 3HAHUN B MPAKTUYECKOH AEATEIBHOCTH U MOBCEIHEBHON KHU3HH, B
(opMHpOBAaHUY YHUBEPCAIBHBIX YMEHUIH Ha OCHOBE IPAKTUYECKOM 1€ TEIIbHOCTH.

Onucanue MecTa yueOHOro npeaMera, Kypca B yae0HOM IJ1aHe



Uzyuenue kypca «buonorusi» B 10 knacce Ha MpopUILHOM YpPOBHE OCHOBBIBAETCS Ha 3HAHMSX, MOJYyYEHHBIX yUYalIMMHCS B OCHOBHOH mikose. B
IIpOrpaMMe pacipeieleHue MaTepuaia CTPYKTYPUPOBAHO IO YPOBHSM OpraHU3alUU KMBOU IPUPOIBL.

B kypce Ouonoruu ais 10-11 kimaccoB mporpaMma OCYIIECTBIISECT HHTEIPHUPOBAHUE OOIICOMOIOrMYECKUX 3HAHUHN, B COOTBETCTBUU C MPOIECCAMHM
KU3HU TOT'O MJIM MHOT'O CTPYKTYPHOI'O YPOBHS OpraHu3aluu *uBoi Marepuu. IIpu 3Tom B mporpamme emie pas, HO B APYroM Buje (B HOBOM CHUTYalllH)
BKJIFOYAIOTCS OCHOBOIIOJIAralolIe MaTepuajibl 3aKOHOMEPHOCTSX >KMBOW MPUPOABI, PACCMOTPEHHBbIE B NPEAIIECTBYIONIMX KilaccaX, Kak C LENbio
aKTyaJHM3allii paHee MPHOOPETEHHBIX 3HAHWM, TaK U JJIs KX yriyOJieHus: U 0000IIeH!s B COOTBETCTBUH C TPEOOBaHUSIMU 00pa30Ba TEILHOTO MUHIMYMa K
M3YYEHUIO OMOJIOTUH B MOJHOM CpeaHei MIKoIe Ha MPOPHILHOM YPOBHE.

B mnpennoxxeHHOW mMporpamMme ycHJIeHa INMpaKTUYecKas HApaBICHHOCTh JEATENbHOCTU IIKOJIBHUKOB. IIpenycMoTpeHHBIE B COAEpKAHUU TOYTU
KKIOH TEMbl MPAKTUYECKUE W JTAaOOpaTOpHBIE Pa0OThI, PKCKYPCHU TO3BOJSIOT 3HAYMTENHHYIO YacTh YPOKOB IMPOBOJUTH B JIEATEIBHOCTHOH (opme.
[Iporpamma mpeamnojaraeT IIMPOKOe OOIIEHHWE C JKUBOM MPUPOAOH, NPUPOAOH POAHOTO Kpas, YTO CIOCOOCTBYET pAa3BUTHUIO Yy IIKOJIBHHUKOB
€CTECTBEHHOHAYYHOI'0 MHPOBO33PEHUS M SKOJIOTUYECKOTI'0 MBIIIJICHHSI, BOCIIUTAHUIO TATPUOTHU3MA U TPaXTaHCKONH OTBETCTBEHHOCTH.

Cpok peanuzanuu niporpammel: 1 roa. denepanbubiii 6a3ucHbIi yueOHbI miaH a1 OY Poccwuiickoit @enepanuu otBoaut B 10 Kiacce Ha M3y4eH Ue
Ouonoruu Ha npopuiabHOM ypoBHe 102 yacos, u3 pacuera 3 yacoB B Henento. . [lpu BeimonHeHuu padoueil yueOHoM nporpamMmsl o Ouosioruu B 10 kinacce
npoBoauTes 8 nabopaTopHbIX paboT U 17 mpakTUYeCKUuX paboT, HEKOTOPBIE SIBJISIFOTCS COCTaBHBIMU YaCTAMU KOMOMHHUPOBAHHBIX YPOKOB U OLIEH UBAOTCS
[0 YCMOTPEHHUIO YUMTENS; MPOBOAUTCS 3 KOHTPOJbHbIE paboThl U 9 3auéToB (TECTMpPOBaHHUE), KOTOPBIE SBISIOTCA COCTABHBIMM YacTSIMH YPOKOB
CHCTeMaTU3aluy U 0000IIeHHS N3YYEHHOT'0 MaTepuaia Uik CaMOCTOATEIbHBIMU YPOKaMHU.

Peanuzanus paboueil yueOHON mporpaMmbl MO OMOJOTHH OCYIIECTBIISIETCS C MCIOJIb30BAHUEM IMEPEUHCICHHBIX (POpPM, THUIOB M BHUAOB YPOKOB,
TEXHOJIOTUI 00pa30BaTENbHON JEATEIbHOCTH U CIIOCOOAMH KOHTPOJISI YCBOCHUS 3HAaHUM, yMEHUN 1 HABBIKOB 00y4aroLIUXCsl.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NIPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUs Y4eOHOIo nmpeaMerTa.
B pesynbrare usyuenus pasnena «buonorus yrmyOneHHBIH YPOBEHb CTapIICKIACCHUKU CMOTYT:
Haszvieamo:
OCHOBHBIE BEXU B UCTOPUU OMOJIOTMH; UMEHA BBIIAIOIINXCA YUEHBIX, BHECIINX BKJIa/l B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHYECKUX 3HAHUI;
Hay4dHbIe (aKThl, 3aKOHBI, TCOPUH, KOHIICTIIIMA COBPEMEHHON OMOIOTHUN; OMOIOTHUECKIE CUCTEMBI PA3HOT'0 YPOBHS OPraHU3aIINH,
MIPUYHHBI, TPpUBEAIUE K quddepeHnranuyu OMoIornYecKuX 3HaHU Ha OT/ICJIbHBIE OTPACIIH; IPYTrue HayKu, CBSA3aHHbIE C OMOJIOTHEH.
Xapaxkmepuzosamw:
* €CTECTBEHHO-HAaY4YHbBIC, COLIMATbHO-UCTOPUUECKHIE MPEANOCHUIKH BaXKHEUIIIMX OTKPHITUM B OMOJIOTMYECKUX HayKax;
OMONOTUYECKHE CUCTEMBI M TPOUCXOISAIINE B HUX MPOIECCHI;
METO/IbI N3y4EeHHSI OMOJTOTUYECKUX CUCTEM U SIBIICHUN KUBOUH MPHUPOJIBL;
CHCTEMY B3IJISIJI0OB YEIOBEKa Ha )KMBYIO IPUPOAY U MECTO B HEl YeloBeKa.
Obocnosvieams:
3HAYCHHE HAyYHBIX OTKPBITHH B OMOJIOTHH, MEIUIIMHE U IKOJIOTHH JIJIs 00IIEeYEIOBEYeCKOM KYJIbTYPbI;
HEN30eKHOCTh CHHTE3a €CTECTBEHHO-HAYYHOI'0 U COI[MOTYMa-HUTAPHOTO 3HAHUS B DMIOXY WH(POPMAIIMOHHOW IMBUIIH3AIINN;
Mepbl 0€30MaCHOTO MOBEICHHS B OKPYIKAIOIIEH TPUPOTHON Cpe/ie, B UPE3BbIUAHBIX CUTYAIUSIX MIPUPOTHOTO U TEXHOTEHHOTO XapaKTepa.
CpasHusamy:
pa3Hble OMOJOTUYECKHUE KOHIICTIIIMY U TEOPHH;
B3TJISIbI HA B3aUMOOTHOIIECHUS YEJIOBEKA U MPUPOJIBI HA Pa3HBIX UCTOPUUYECKUX TaNax pa3BUTHsS 00IIECTBA;
€CTECTBEHHO-HAyYHbIE M COIMOI'YMaHUTAPHBIE MOAXO0/IbI K PACCMOTPEHUIO YEJI0BEKa U PUPOIbl, MaTEpUAIbHBIEC U JyXOBHbIC Ha4alla B €0 MBIIICHUH.



Oyenusamsw.

3HAaYeHHE BAKHEHIINX HAYYHBIX OTKPBITHI Il OMOJIOT MU, MEAULIUHBI U DKOJIOTUH;

UH(GOPMAIUIO O COBPEMEHHBIX UCCIIEOBAHUSX B OMOIOT MM, MEAUIIMHE U YKOJIOTUH, UX MPAKTUYECKOE U HPa BCTBEHHO-ITUYECKOE 3HAUCHUE;

BO3MOYKHBIE [TOCJIEACTBUS CBOEH AESITENbHOCTH /1JIsl CYILIECTBOBAHMS OT/I€JIbHBIX OMOIOrMUECKUX 00bEKTOB, 11€JIbIX IPUPOIHBIX COOOIIECTB U 3KOCHUCTEM.
IIpusooums npumepul:

UCIOJIb30BaHUS TIOCTH)KEHUI COBpEMEHHON OMOIOTHH [Tl pEIIeHUs YKOJIOTMUECKUX, AeMOrpauyecKiux U COlUaTbHO-3KOHOMUYECKUX MPoOieM;
MIOJIOKUTENBHOT O U OTPULIATEIBHOI O BIMSIHUSL YEJI0BEKA HA )KUBYIO IPUPOAY;

INPUMEHEHUs! OMOJIOTMYECKUX U SKOJOTHYEeCKUX 3HAHUHN /IS COXpaHEeHUs OMopa3zHoo0pa3usl KaK yCIOBUS YCTOHYMBOTO CyIIECTBOBaHUS Onochepsl.
Jlenamw 661600b1:

0 COLIMOKYIBTYPHBIX, (PUI0COPCKUX U SKOHOMUYECKUX MPHUUYUHAX PAa3BUTHS OMOJIOTUHU U SKOJIOTHH;

0 HEOOXOTUMOCTH PACCMOTPEHHS OCHOBHBIX KOHIIETIIUNA OMOJIOTMH U SKOJIOTHH B aCIIEKTE UX UCTOPUUYECKOI 00yCIOBIEHHOCTH, 9KOHOMUYECKON
3HAYUMOCTH;

0 pe3yJibTaTaxX IPOBEAEHHBIX OMOJIIOIHYECKUX, SKOJIOIMUECKUX HAOII0AEHUHN U 3KCIIEPUMEHTOB.

Yuacmeosamy:

B OpraHM3alMM U IPOBEACHUN OMOJOrHYECKUX U 3KOJIOrMUYEeCKUX HAOI0eHU 1 SKCIIEPUMEHTOB, HAOII0AEHUH 32 CE30HHBIMU M3MEHEHUSIMU U
MOCTYNaTeIbHBIM Pa3BUTHEM OHOT€OLIEHO30B;

B JIMICKYCCHUSIX 10 00CYXJICHHIO MPOOIIeM, CBSI3aHHBIX C OMONIOTHEH, SKOIOrHel U MEeAUIIMHOMN, POPMYIHUPOBATH M ApTYMEHTHPOBAHHO OTCTaWBATh
COOCTBEHHYIO MO3HUITUIO 110 3TUM ITpodJIeMaM;

B KOJUIEKTUBHO-TPYIIIOBON AESITEILHOCTH IO MOMCKY U CUCTEMAaTU3allMK JOOJIHUTEIbHON HH(POpMAIMH IPH MOATOTOBKE K CEMUHAP CKUM 3aHATUSM, 110
HAIMMCAHMIO JI0KJIAaJI0B, pedepaToB, BHITOIHEHUIO TPOEKTOB U HUCCIEI0BATENLCKUX PaboT.

Cobarooams:

npaBuiIa 6epeKHOr0 OTHOLICHUS K TPUPOAHBIM 00BEKTaM, UMEIOIINM Ba)KHOE 3HAUYEHHE JJI1 yCTOMYMBOI'O COCYIIECTBOBAHMS YEJIOBEUECTBA U TIPHP OJIbI;
Mepbl TPOPHUIAKTHKN BUPYCHBIX 3a00JIeBaHUI YesioBeKa, TeHHBIX 00Je3Hel 1 OoNe3Hel ¢ HacneICTBEHHOM MpeIpacioioKeHHOCTBIO.

UCIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUECKON AESITEIbHOCTU U MIOBCEHEBHON KU3HU

LleHHOCTHBIE OPMEHTHUPBI COTEPKAHUS Kypca OMOJI0rMH

B nponiecce ocBoeHuUs Kypca ydaluiics NOJy4YUT BO3MOXKHOCTb NPUOOPECTH MO3HABATEIbHbIe IEHHOCTH

e yMEHHE KPUTHYECKH OI[€HUBATh HH(GOPMAIHIO O AESATEIBHOCTH YEJIOBEKA B IIPUPOJE, MOJYHAEMYIO U3 Pa3HbIX HCTOUHUKOB;

e BJAJE€HHE OCHOBHBIMHM METOJAMHU HAyYHOI'O MO3HAHMS, UCHOJb3YEMbIMU MPU OMOJOTUUYECKUX HMCCIEAOBAHUAX KUBBIX O0OBEKTOB U
PKOCHUCTEM: ONIUCAHUE, U3MEPEHUE, IPOBEICHUE HAOJIIOCHNUI;

e BJIaJICHUE HaBbIKaMU II0O3HABATEIbHON, yUeOHO-HUCCIIEI0OBATEIbCKON U MPOEKTHOM AesITEIbHOCTH, HABBIKAMU pa3pelIeHus: npooieM;

e CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJIbHOMY MHOMCKY METOJOB pELIEHUS MPAKTUYECKUX 3ajaydy, NPUMEHEHHUIO pPa3JIUYHBIX
METOJIOB MO3HAHMUS;

e BJIAJICHUE HAaBBIKAMH IMMO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHUSI COBEPUIAEMBIX AEHUCTBUNH M MBICIUTEIBHBIX IIPOILIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMWI, TPAHUL] CBOETO 3HAHUS U HE3HAHU I, HOBBIX II03HABATEIBHBIX 3a/la4 U CPEACTB UX JOCTUXKCHUS;

HpPaBCTBEHHbIEC HIEHHOCTH !



e CIOCOOHOCTH aHAJIM3UPOBATh M OLICHUBATh MOCJCJACTBUS JICATSIBHOCTH YEJIOBEKA B IIPUPOJC;
e (dopmupoBaHUEe YOEKIACHHOCTH B HEOOXOMUMOCTHU COOJIIOICHUS ITUYCCKUX HOPM U DKOJOTHUYSCKHUX TPEOOBAHUM NMPU MPOBEICHUU
OMOJOTUYECKHUX NCCIIENOBAHNH;

KOMMYHUKATHBHbIE HEHHOCTH:

e BJAaJCHHE SI3BIKOBBIMH CPEJACTBAMH — SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS, UCIIOJI30BaTh aJeKBAaTHBIC S3BIKOBHIC
CpeJICTBa;

e yMEHHE MPOAYKTHBHO OOIIAThCA U B3aMMOJECHCTBOBATH B IPOI[ECCE COBMECTHOW NEATEIbHOCTH, YUYUTBHIBATh MO3ULHUH JIPYroro,
3 pekTuBHO pazpemaTh KOHQIUKTHL

[Iporpammoii mpenycMOTpeH HWHTETPUPOBAHHBIM MOAXOJ K OOYYEHHIO C TNpHUBJICYCHHEM HWH(GOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH W WCIOJb30BaHHEM Yy4Y€OHO-METOJAUYECKUX KOMIUIEKTOB cepuu «HaBuratop», KOTOpbIE TO3BOJISIIOT pealii30BaTh
JTUYHOCTHO-OPUEHTUPOBAHHBIA MOAX0JI K OOyYEHHUIO ITyTEeM CO3JaHMs UHIANBHUAYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPHUH.

Conepskanue npeamera
Beenenue (1 4)
MecTto kypca «O0mias OMOJIOTHS» B CUCTEME €CTECTBEHHOHAYUYHBIX JUCLUIIIMH, a TaK)Ke cpeau Oumonorunyeckux Hayk. Llens u
3a/lauM Kypca. 3HaueHHUE IpeameTa AJsi NOHMMaHUS €JUHCTBAa BCETO XXUBOI'O, B3aUMOCBSA3U BCeX yacTeil 6uocdepsnl 3emiuu. Cucrtema
JKUBOU ITpupoabl. LlapcTBa :KUBOM IPUPOBL.

Pa3nen 1 buosorus kak Hayka, Meroabl Hay4yHoro nozHanus (6 1)
Tema 1.1 KpaTkasi ucropusi pazputus ouoJorun (2 4)

CTpykTypa OHMOJOTHHU KaK HaykKu. Hayku o XKHBOU mpupoie, UX KiaccuduKanus o o0ObEeKTaM HCCIIEIOBAHUS, U3ydaeMbIM
OPOSIBJICHUSIM XKU3HU; KOMIIJIEKCHBIE HAYKHU U UX NpaKTUUYeCcKoe 3HaueHue. CucrtemMaTuka U €€ MPUHIMUINBI. DBOJIOIIMOHHOE YYEHUE
M 3Tanbl €r0 CTAHOBJICHHS. DTanbl pa3BUTHS OMOJIOTHHU. BKiIaa OTAEIBbHBIX YYCHBIX B Pa3BUTHE OMOJIOTHH KaK HAyKH.

Hemoncmpayusn. buorpaduu u mopTpeThl (M300pa’keHUsI) YICHBIX, BHECIIIUX BKJIAJ B CTAHOBJICHUE U pa3BUTHE OMOJIOTUHM KaK HAyKH.
IIpeameTHbIe pe3yJbTaThl 00y4eHHUs
Yyamuecs 10JI5KHBI 3HATH :
e olmpeaeseHne OMOJIOTUM KaK HayKH;
e OCHOBOIIOJIO)KHUKOB OMOJIOTUHM KaK HAYKH, OCHOBOTIOJIO)KHUKOB HAYYHOMU (3armaaHoi) MEeIUIIMHBI, aHATOMHUH, (PU3HUOJIOTHH;
e co3jaTeliel KJIETOYHOU TEOPUH;
e coO3jaTeJie COBPEMEHHOTO 3BOJIIOIITMOHHOTO YUYEHHUS U dTAIllbl €r0 CTAaHOBJICHUS;
e BKJIaJl OTCYECTBCHHBIX YUSHBIX B Pa3BUTHE OMOJIOTHH KaK HAyKH;
e KjaccupUKALUIO OMOJIOTHYECKUX HAYK;
e OCOOCHHOCTH OTJICIBHBIX OMOJOTHUYECKHUX JUCIHUIIJINH B CHUCTEME OMOJIOTUHM KaK KOMIIJIEKCHOW HAaYKH;
e 3HaYeHHWE OMOJIOTHMH KaK HAYKH.
Yuamuecs X0JKHbI YMeETh:
e KiIaccUu(PHUIIMPOBATH OMOJTOTUICCKUEC HAYKH;
e OIIEHHUBATH BKJIAJ OTAEJIbHBIX YUCHBIX B Pa3BUTHE OUOJIOTHUH;



e XapaKTepu3OBaTh pOJb OMOJOTHU B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU KapTUHBI MUDA.

Tema 1.2 CymHocTb *KH3HU ¥ CBOMCTBA KUBOTO (2 1)

Kuznp kak oOuieHayyHoe M Ouosormdyeckoe nouHsitue. OnpeneneHus XKU3HU. XUMHUUYECKHH COCTaB M KJIETOYHOE CTPOEHUE
OpraHu3sMoB, Hacejsomux 3emiro. OOMEeH BeUIecTB U caMoperyysinus B Ouojorndyeckux cucremax. CaMOBOCHPOH3BEJ/ECHHUE;
HAcCJIEACTBEHHOCTh M M3MEHUHUBOCTH KaK OCHOBa CYIIECTBOBAHMs XUBOW marepuu. PocT m pasButue. PaznpaxumMocTs; GopMbl
n30UpaTeIbHON peakIMU OPraHU3MOB Ha BHEIIHHE BO3JAEHUCTBUA. PUTMHUYHOCTH MPOIECCOB KU3HEACITEIbHOCTH; OMOJIOTHYECKHUE
pUTMBI M UX 3HadyeHHe. JIUCKPETHOCTh J>KMBOIO BEIIeCTBAa M B3aMMOOTHOIIEHHE YacTH U IeJoro B OHocHUcTEeMax.
DHEepro3aBUCUMOCTB )KUBBIX OPTaHU3MOB; GOPMBI HOTPEOIEHUSA IHEPTUH.

Hemoncmpayusa. CBoiicTBa )KUBOTO (AHUMAIUH).
IIpeameTHBbIE pe3yabTaThl
Yuyammuecst 10JKHBbI 3HATD:
e OIIPEACIICHUE KU3HU;
e CBOMCTBA XHUBBIX CHCTEM,
e OCOOEHHOCTH MPOSIBJIECHUS PA3JIMUHBIX CBOMCTB KUBOTIO.
Yuamuecs 10J5KHbI YMeEThb:
e J1aBaTh OINpEJICICHUE KU3HU;
e MNPUBOJAUTH HNPUMEPHI NPOSBICHUN CBOUCTB KHUBOTO.
MeTanpeameTHble pe3yJbTaThl
Yyamuecs X0KHbI YMEThb:
e paboTtaTh ¢ yUeOHUKOM, COCTABIISTh KOHCIIEKT naparpada;
e pa3padaThIBaTh IUIAH-KOHCHEKT TEMBbI, HCIIOJIB3Ys pa3Hble HCTOYHUKH UH(MOpMAINH;
e TOTOBHUTH YCTHBIE COOOIIEHHS U pedepaTsl HA 3aJaHHYIO TEMY;
e [10JIb30BaThCS MOMCKOBBIMU cucTeMaMu MHTepHeTA.
Temal.3 YpoBHH OpPraHu3aluM *KUBOU NpUPOaAbI, MeToabl n3yueHust 6M0JI0THHU (2 1)

VYpoBHU OpraHU3aluu XuBoil npupoasl. Mepapxus ypoBHei. MeToIbl TO3HAHUS )KUBOW MIPUPOABI U UX OCOOCHHOCTH. DTanbl
Hay4yHOTO ucciaenoBanus. [Ipubopsl u anmnapatsl 11t OMOJIOTHYECKUX UCCIIEIOBAHUH.

demoncmpayun. YpOBHU OpPraHU3aIlMU KUBOW MaTepuu (aHUMaI ).
Jlabopamopusie u npakmuueckue padomut

Muxkpockonuss Kak METOJ OMOJOrHM4ecKOro HMcciieloBaHUsl (BUPTYaJIbHO M C HaTypaJbHBIMH CBETOBBIMH MHUKPOCKONAMHU U
npenapaTamu).
IIpeameTHbIe pe3yabTaThI

onpeaesIieHUe YPOBHEN OpraHU3alluy >KUBOU NPUPOJIbI;
YPOBHHU OpraHU3alliy XUBOU IPUPOIBI;

HEepapXUI0 YPOBHEW OpraHU3ALUU;

METO/1bl IO3HAHUS )KUBOUN IPUPOIBIL;



e JTAllbl HAYYHOI'O MCCJIEOBAHMS.
Yuamuecs J10JI5KHbI YMETh:

e pacnpenesiATh YPOBHHU OpPraHU3allMU KUBOU IPUPOJABI B COOTBETCTBUU C UX UEPAPXUEH;

e T[IPUBOJUTH IPUMEPHI IPOSBICHUN CBOMCTB )KUBOT'O Ha Pa3HbIX YPOBHSIX;

e COCTaBJISITH IJIaH HAYYHOI'O UCCJIEJOBAaHUS U MPOBEAEHUS OMOJIOTUYECKOTI 0 SKCIIEPUMEHTA.
e MeTanpeaMeTHbIe Pe3yIbTAThI

Yuyamuecst 10JKHbI YMeTh:
e paboTaTh C pa3HBIMH UCTOYHUKAMHU UH(}OpMaIUU;
e TI0Jb30BAaThHCS MOUCKOBBIMU cuctemMamu MHTepHeTa.
Ocnoenvie nonamusn. buonorusi. JKu3zHb. OCHOBHBIE OTIMYUS JKUBBIX OPraHW3MOB OT OOBEKTOB HEXHWBOW NPUPOABI. Y POBHU
opraHM3alMM XKUBOU MaTepuu. OOBEKTH U METOAbl U3yUEHUS B Ononoruu. MHoroo0pasue )XUBOro Mupa.
Mesxcnpeomemmunle céa3u
Heopeanuueckasa xumusa. XUMHUYECKHAE IIEMEHTHI epruoanyecko cucremsl [. . MeHaeneeBa 1 X OCHOBHBIE CBOMCTBA.
Opeanuveckas xumus. OCHOBHBIE TPYIIIBI OPTAHUUYECKUX COCTUHEHUU.
Acmponomusa. Opranuzanus miaHeTHbIX cucteM. CoJlHe4YHasi CUCTeMa; ee CTpyKTypa. Mecto miaHethl 3eMist B CoTHEUHOM cUCTEME.
Hcemopus. Kynerypa 3anmagnoit EBponbsl konnta XV — mnepBout mosoBuHbl XVII B. KynbTrypa nepBoro mepuojga HOBOW HCTOPHH.
Benukue reorpaduueckue OTKPbHITHUS.

Pa3znen 2 Kaerka (30 4)
Tema2.1 UcTopusi u3yuyeHUs KJIETKH (2 4)

Knerka kak cTpykTypHas W QyHKIUOHAJIbHAs eJIWHUNA >XuBoro. HMcrtopusi uszydeHus: KiIeTKHU. [IpokapmoTruyueckas H
sykKapuoTuueckasi kJjeTku. CBoicTBa KJIETOK, MHOrooOpas3me KJIETOK YeJioBedeckoro opranusMma. l[IpuHnunuanbHass cxema
cTpoeHusl kineTku. Llutonorus kak Hayka. CBsi3b HUTOJIOTHH C APYIrMMHU HaykaMu. KiieTouHast TeOpUsi U €€ OCHOBHBIE ITOJOXKEHUS.
Bknan P. I'yka, A. JleBenryka, P. bpoyna, K. bapa, M. lllneiinena, T. [lIBanHa u P. BupxoBa B H3y4Y€HHE KIECTKH H
CTaHOBJIEHHUE KJIETOYHON TEOPHUH.

Hemoncmpayun. llpuHuunuagpHble CXEMbBl YCTPOMCTBA CBETOBOTO W DJIEKTPOHHOTO MHUKpPOCKoma. Moaenn KIEeTKH.
MukponpenapaThl KJIETOK PAaCTEHUM, >)KUBOTHBIX U OJHOKJIETOUYHBIX TpUOOB. MaTepualbl, paccka3blBaoniue o Onorpadusix ydeHbIX,
BHECHINX BKJIAJ] B PA3BUTHUE KJICTOYHOU TEOPHUU.

IIpeameTHbIe pe3yJabTaThl

Y4yamuecs A0JKHBI 3HATH:
e CTPOEHHE NPOKAPUOTUYECKOU KIETKHU;
MHOTr0o00pa3ue nNpokapuoT;
CTPOECHHUE DYKAPUOTUYECKOM KIETKH;
MHOT000pa3nue 3yKapuorT;
KJIETKH OJJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPIraHU3MOB;
O0COOEHHOCTH PACTUTEJIbHBIX U )KUBOTHBIX KJIETOK;
I1OJIOKEHUS KJIIETOYHON TEOPUH CTPOSCHUSI OPTaHU3MOB.



Yyamuecs 10J2KHbI yMeTh:

e paboTaTh CO CBETOBBIM MUKPOCKOIIOM;

® OIINCBIBATH KAaPpTHUHBI, BUANMBIC B CBETOBOU MHUKPOCKOII.

Ocnognuvie nonamusa. Knetka. LHutonorus. IlpokapuoTsl: 6aKTepuu U CUHE3EJEHbIE BOAOPOCIU (IMaHOOaKkTepun). DyKapuoTuuecKas
KJICTKA, MHOFOO6p33H€ OYKaApHOT;, KICTKH OAHOKJICTOYHBIX U MHOTI'OKJICTOYHBIX OPraHHU3MOB. Ocobennoctu paCTI/ITCHBHOﬁ U JKUBOTHOH
KJIETOK. I10JI0’)KeHN s KII€TOYHON TEOPUH CTPOCHUSI OPTraHU3MOB.

Tema 2.2 XuMnuyecknil cOCTaB KJIETKH (2 1)

DJIeMEHTHBIN cOocTaB KJIETKH. PacnpoCcTpaHEHHOCTH DJIEMEHTOB, MX BKJIaJd B OOpa3oBaHME >XHBOW MaTepuum U OOBEKTOB
HEXXUBOU MPUPOJABbI. MaKpO3JIEeMEeHThl U UX KiIacCU(UKAIUSI, MUKPOIIEMEHTHI, YIbTPAaMHUKPOIJIEMEHTHI; UX BKJIaJ B oOpa3zoBaHHUE
HEOPraHUYECKUX U OPTAHUYECKHUX MOJIEKYJI )KUBOT'O BEIIECTBA.

Hemoncmpayua. Cxema (guarpaMma) pacupeaeieHusi XMMHUUYECKHX JJIIEMEHTOB B HEXHBOW U XUBOW mpupone. llepumoauueckas
CHUCTEMA XMMHUYECKUX 3JI€MEHTOB MeHaeneeBa (MOXHO BUPTYyaJbHO HPU HOMOIIN MYJbTUMEIUNHOIO NPUIIOKEHHUS K YUEOHUKY).
IIpeameTHbIe pe3yabTaThl
Yyamuecs J0JKHbI 3HATH:

e MAaKpO- U MUKPOIJIEMEHTHI, BXOJASIIHNE B COCTAB )XKUBOI'0, U UX POJIb B OpraHU3Me.

Y4yamuecs J0JKHbI YyMeETh:
e XapakTepHU30BaTh PYHKIHOHAIBHYIO POJIb OTACIBbHBIX XUMHUYECKUX DJIEMEHTOB B KJIETKE.
Ocnognvie nonamusn. OpraHoreHbl, MAKpPOIJIEMEHTbI, MUKPOAJIEMEHTHI, YJIbTPAMHUKPOIJIEMEHTHI.

Tema 2.3 Heoprannyeckue Bemectna kjaetku (1 1)

HeOpFaHI/ILIeCKI/Ie MOJICKYJIBI JKUBOT'O BCIICCTBA: BOJAd; XUMHUUYCCKHUC cBONCTBaA U GI/IOHOI‘I/I‘-IGCKE[H POJIb. COJII/I HCOPraHHUYCCKHUX
KMCJIO0T, UX BKJIaJd B O6€CHC‘-ICHI/IC IIPpOHCCCOB KUBHCACATCIBbHOCTU U MNOAACPIKAHHUC TOMCOCTa3a. Pojapr KkaTHMOHOB M aHHMOHOB B
obecrneyeHUH NPOIECCOB KU3HEAEATeIbHOCTH. OCMOC U OCMOTHYECKOE JIAaBJIEHUE; OCMOTUYECKOE MOCTYIJIEHUE MOJIEKYJ B KJIIETKY.
emoncmpayun. Cxema CTpOSHUS MOJICKYJIBI BOJBI.

IIpeameTHbIe pe3yabTaThl

Yyamuecs A0JKHbI 3HATh:
e XHUMHUYECKHE CBOUCTBA U OMOJOTUYECKYIO POJIb BOJBI;
e DPOJIb KATHOHOB U aHUOHOB B 00ECMEUYEHUU NPOIECCOB KU3HEICATEIBHOCTH.
Y4yamuecs J0JKHbI yMeETh:
e OOBSICHATH MPUUYUHBI OCOOBIX CBOWCTB BOJIHI.
Ocnognble nonamusn. CBoWcTBa BOJbl. MHHEpajdbHbIE COJM. AHHOHBI W KaTUOHBI. Bogopoansie cBs3u. I['mapoduiabHOCTE U
ruipodoOHOCTE.
Tema 2.4 Opranuyeckue BemecTBa Kiaerku (34.)

Opranndeckue MOJIEKyJabl. HHU3KOMOJIEKYJsIpHBIE UM BBICOKOMOJEKYJISIpHBIE coOeJIuHEeHHUs. Jlunuabl: HUX CTpOEHHE,
Kkinaccudukanuss 1 OHMOJOTUYECKass PoJib. XMUMHUYECKHE CBOWCTBA JUNMUAOB. HeWTpanbHBIC >XUPBI: XUMHUYECKasi OpTaHU3AIIUS H
cBoiicTBa. Ponp 1 cBOMCTBA MPOCTHIX, CIOXKHBIX JUIIUIOB U JUITOUI0B.

IIpeameTHbIe pe3yJibTaThl



Y4yamuecs A0JKHBI 3HATH:

e [PUHLMUIBI CTPYKTYPHON OpraHu3alnuu U (pyHKIHUU JIUITHIOB;

e KJIACCU(UKAIHIO JIMITUIOB.
Yuyamuecsi 10JKHBI YMETh:

e XapakTepu3oBaTh (PYHKIIMU JUOUIOB;

e pa3JIUYaTh JIUIIUJBI U )KUPBI KAK BApUAHTHI JTUIHUI0B;

e [IPUBOJUTHIIPUMEPHI PA3JIMYHBIX JUIINUAOB (IPOCTHIX, CIOKHBIX, JUIIOUIOB).

Ochnognvle noHamusa. BUOJIOTMUECKUE MOJUMEPBI: PETYJSIPHBIE U HEPEryJIsipHbIE, TOMOIIOJUMEPBI U Te€TEPONOJUMEPHI. JIMITUIBL.
HeliTpanbHble )KUPBI, JTAIIOU IBL.

Tema 2.5 Oprannyeckue BeuiecTBa KJaeTKu: YrieBoasl, ZKupbl, beakn (4 u)

VraeBoapl: CTpOEHHE W OuWoJIoTHUYEecKas poJib. MoHocaxapuIbl, OJUrocaxapuabl U noaucaxapuiabl. OcoOeHHOCTH
CTPYKTYPHOM OpraHu3aluu, XUMHUYECKHE CBOMCTBA U OMOJIOTMYECKAasl pOJIb OTAEJIbHBIX MMOJUcaxapuaoB. benku — Ouosoruueckue
MOJUMEPHI, UX CTPYKTypHasi opranuzaunus. MoHoMmepbl OenkoB. PyHKIUU OEJIKOBBIX MoOJeKyJ. beinku-depmentsl. CTpykTypa
OeJyika: mepBUYHAsI, BTOpPUYHAS, TPETH4YHAasl, YeTBepTUUHas. Pa3HOBUAHOCTUM BTOPUUYHONW MU TpPETUUHOU CTpyKTyp. [eHatypauus u
peHatypanus OeJIKOB.

Hemoncmpayua. O0beMHBIE MOJICIN CTPYKTYPHOU OpraHu3aiui OMOJIOTHYECKUX MOJITUMEPOB — OEJIKOB.
IIpeameTHbIE pe3yabTaThI
Yyamuecs: J0JKHbI 3HATH:

e [PUHIUNBI CTPYKTYPHON OpraHu3any U pyHKIIUN OE€JIKOB U YIJI€BOJIOB;

e BHUJBI MEKMOJIEKYJISIPHBIX B3aUMOJIEUCTBUN (BOJOPOIHBIE CBA3U, THAPOPOOHBIE U DJIEKTPOCTATUYECKHE B3aUMOJECHCTBHUA);

e OCOOEHHOCTHU CTPYKTYPHOM OpPraHM3alMM U XMMHUYECKHE OCHOBBI (POPMUPOBAHUS MEPBUUYHOMN, BTOPUYHONW U TPETUUHOUN CTPYKTYP
Ocika;

e KkJaccuUKALHUIO yIIEBOJIOB;

e XHUMHUYECKYIO XapaKTEepUCTUKY OTAEIbHBIX MOJUcCaXapua0oB (KpaxMmalia, TIIMKOTeHa, eJUII0J03bl, XUTHHA).
Yyamuecs T0JKHbI YyMeETh !

e OO0BICHATH NPUHLUUN ACHCTBUS PEPMEHTOB;

e XapakTepu3oBaTh PYHKUNHU OEIKOB U YIJIE€BOJIOB;

e IIPUBOJUTH HPUMEPHI PA3JIMUHBIX YIJIEBOJOB (MOHOCAXAapPHUI0B, OJIMTOCAXapUIO0B, ITOJIUCAXaPUIOB);

e IIPUBOAUTH HNPUMEPHI GPUOPUIUIIPHBIX, TITO0YIAPHBIX OEJIKOB U O€JIKOB, 00JIalal0IMX YETBEPTUUHON CTPYKTYPOH.

Ocnoenvie nonamusa. Monomepsl. [lonumepsl. YriaeBoasl. MoHocaxapuabl, oaurocaxapuibl, noaucaxapuasl. beaku. buonornueckue
nonumMmepsl. [lentuanas cBsA3b. JeHaTypanus u peHaTypaius OeIKOB.

Tema 2.6 Oprannyeckne emecrBa Hykinennosbie kucaotsl (44)

JHK — wmomnekynsl HacneactBennoctu. Penymnukanus JIHK, mepenaua HacinenctBeHHOUW mH@OpMaAIUU U3 TTOKOJCHHUS B
nokojaeHue. Ilepenaua HaciaeacTBeHHOW MHpOPMANMMU U3 sfJpa B LIUTOIJIA3My; TpaHCKpUOIUs. MaTpuyHas U KOAUPYIOLIAs IIEIH
JAHK. PHK: crpykrypa u pynknouu. Madpopmanunonnsie, TpaHcnopTHbie, pubocomansubie PHK. MoHOMeEpBI HYKJIEHHOBBIX KUCJIOT —
HykJeoTuasl. [IpaBuno Yapradda.

Hemoncmpayus. O0beMHBIE MOJIEJIU HYKJIEUHOBBIX KUCIOT.



IIpeameTHbIe pe3yabTaThl
Y4yamuecs A0JKHBI 3HATH:
e IIPUHIOUINBI CTPYKTYPHOI OpraHu3anuu U QyHKIUHA HYKJIE€HUHOBBIX KHUCIJOT;
e CTPYKTYpPY HYKJIE€UHOBBIX KHCIOT.
Yuamuecsi 10JKHBI YyMeTh:
e XapakTepu30BaTh (PYHKIIMHU HYKJIIEMHOBBIX KUCJIOT;
e pasnuuath HykJenHoBble kuciaoThl (JJHK u PHK).
Ocnoenvie nonamusn. Hyxkneunnossie kuciotsl. Pennukanus JJHK. Tpanckpunuus. Hykneorun. Hykneo3sun. KomnieMeHTapHOCTb.
Tema 2.7 Jykapuorndeckas kiaerka. llutonaazma, Opranonast (4 1)

DykapuoTnyeckas kieTka. [lmazmarnueckass MmemOpaHa u ee pyHKIUU. TpancrmopTHas GyHKOUsI MeMOpaHbl. AKTUBHBIN U
naccuBHbIM TpaHcropT. IluHonuTo3 m daromuto3. OOosoUYKa KJIETKH (Mla3mMaThuueckass MeMmMOpaHa, HaJIMEeMOpaHHBIN amnmapar u
cyOMeMOpaHHbIH koMmIuiekc). LluTormnasma sykapuoTHUYeCcKOW KiaeTKM. OpraHouabl LUTOIJIa3Mbl, UX CTPYKTypa U (YHKIHHU.
Knaccudukanuss opranonnoB. OcCOOEHHOCTH CTPYKTYpPHOM oOpraHu3aldu M (QYHKIHMHU OTAEJbHBIX OPraHOUJOB KIIETKH.
I[IpoucxosxieHue oOpraHou OB B IIpolecce OHTO- Hu d¢uinoreHeza. OcCOOEHHOCTH JABYXMEMOpPAHHBIX OPraHOUJAOB KIJIETKHU.
Knaccudukanuss u npoucxoxaeHue mactun. llutockener. BxiroueHusi, MX 3HAUYEHHE UM poOJb B MeTabOIM3ME KIETOK.
Oco0EeHHOCTH CTPOCHUS PACTUTEIbHOM KIETKH.

Hemoncmpayun. Monenu kiietku. CXeMbl CTPOSCHUSI OPraHOUI0B PACTUTEIILHONW U KUBOTHOM KJIETOK.
Jlabopamopnvie u npakmuueckue padoomaoi

OpraHouibl KJI€TKHU (BUPTYaJbHO C IOMOIIBIO MYJBTUMEAUWHOTO MPUI0XKEHUS K YUEOHUKY).

HaOnroneHnue KjI€TOK paCTEeHUM U )KUBOTHBIX HAa TOTOBBIX MHUKpOINpenaparax.

N3roroBiieHNEe U ONMCAaHUE MUKPOIIPENAPATOB KIETOK PACTCHUM.
IIpeameTHbIe pe3yabTaThl
Yyamuecs 10JKHBI 3HATh:

e CTPOECHHE DYKAPUOTHUUYECKOU KIETKH;

e BHJBI TPAHCHOPTA Yepe3 MIa3MaTHYECKYI0 MEeMOpaHy;

e (YyHKUUU OPTraHOUJOB;

e OCOOEHHOCTH PACTUTEJIbHBIX U )KUBOTHBIX KIETOK;

e Kjaccu(pUKaAUIO OPraHOUAOB KJIETKH U OCOOEHHOCTHU UX CTPYKTYPHOM OpraHu3aluu.
Yuammuecsi 10JKHBI YMEThb:

e XapakTepHu3oBaTh PYHKIMU OPraHOUIOB;

e pa3inyaTh IJIa3MaTUYECKYI MeMOpaHy U 000JIOUKY KJIETKH;

e OTJIMYATh APYT OT Apyra BUAbl aKTUBHOTO M ITACCMBHOI'O TPAHCIIOPTa Yepe3 MeMOpaHy;

e OIpEeAesATh 3HAYEHUE BKIFOUEHUMH.

Ocnognvle nomamusn. DykapuoTudyeckas kieTtka. I[Imasmatuueckass MemOpana. OpranHounbl nuTomnjga3Mmbel. HememOpaHHBIE,
oJlTHOMeMOpaHHbIE U IByXMeMOpaHHbIe OpraHouAbl. BKitoueHUs.

Tema 2.8 Knerounoe siapo Xpomocomsl (2 1)
KnerouHnoe sapo — LEHTp yNpaBIE€HUS >KU3HEACITEIbHOCTHIO KIETKHU. CTPYKTYpbl KJIETOYHOIrO siapa: saepHas o000JIouKa,
XpOMAaTHH (reTepoXpOMaTHH), SAAPBHINKO U WX (QpyHKIUH. Xpomocombl. ['omonornunbsie xpomocomsl. Kapuorun. HaGopsr xpomocom.



YpoBHU yIaKOBKHM XpOMaTHHA.
IIpeameTHbIe pe3yabTaThl
Y4yamuecs A0JKHBI 3HATH:
e cTpoeHHEe U GYHKIHUU A1pa;
e KJIacCU(UKAIUIO U CTPOCHHUE XPOMOCOM;
e 3HAYEHHE MOCTOSHCTBA YHCJIa U GOPMBI XPOMOCOM B KJIETKE.
Yuamuecs 10JKHbI YyMeTh:
e OIMCHIBATh T€EHETUYECKU U anmnapart KJIE€TOK-2yKapHoT;
e ONUCHIBATH CTPOEHUE U (PYHKIIMH XPOMOCOM;
e XapakTepHU30BaTh NEPBUUYHYIO NEPETIKKY;
e J1aBaTh OIpeAeJIeHHEe KapuOoTHUNa U XapakKTepU30BaTh €ro.
Ocnognvie nonamusn. XpomocoMmbl. I'omonormunele xpomocoMbl. Kapuorumn. JuniaouaHblii MU ramnjouaHblii HabOp XpPOMOCOM.
IlepBuuHas nepetsxkka. Lleatpomepa. Kuneroxop.

Tema 2.9 IlpokapuoTuveckas kjierka (2 4)

[Tpokapuornueckue kiaeTku; ¢popma u pazmepsl. Knaccudpukanus Oaktepuil mo popme KJIETKH U OCOOEHHOCTAM MeTaboiau3ma.
CtpoeHue [UTOMJIA3Mbl OaKTEepUAJBbHON KIETKH; OpraHusamus MeTaboim3Ma y HOpoKapuoT (CrmocoObl TMHUTAHUS, OTHOIIEHHUE K
kuciopony). ['enetnueckuit anmapatr 6axktepuit. CrnopooOpa3oBanue. PazmHOXeHUe (AeleHHe W MOoJO0BOH mpouecc). MecTto u poib
IIPOKApUOT B OUOIEHO3aX.

Jlabopamopuvie u npakmuueckue padomul
N3yuenue ki1eTok OaKTepU Ha TOTOBBIX MHUKpOTIpErnaparax.
IIpeameTHbIe pe3y/bTaThl
Yuammuecs J0JKHBI 3HATH:
e CTPOECHME NIPOKAPUOTHUECKOU KIIETKH;
e MHOTOOOpa3ue MPOKapHoOT.
Yuyamuecs I0KHbI YyMeTh:
e XapaKTepHU30BaTh OPTaHU3AIUIO MEeTaboJIU3Ma y MPOKAPUOT;
e KjaccuuUUUpPOBATH OAKTEPUHU 11O (POpPME KIIETOK, TOJIIUHE KIETOYHON CTEHKH, OCOOEHHOCTSIM MeTab0JIn3Ma;
e OIIUCHIBATH N'€HETUUYECKUN anmnapat GakTepuil, cnopoodpa3zoBaHUE U Pa3MHOMKEHUE.
Ocnognule nonamus. [lpokapuotsl, 6akTepun, muanodakrepuu. Hykneonn. Kancymna. Cropa. Mypeun. Me3zocoma.

Tema 2.10 Peasnmsauus Hacae1cTBeHHON HHpopManuu B KiaeTKe (4 1)
I'eH, reHeTHYECKHUI KOJ, CBOMCTBA I'€HETHYECKOTO KOJa. DTallbl peaJiu3alliid TI'eHETUYCCKOW HHGOpPMAaIlUU B KICTKE

(TpaHckpunuus U TpaHcasanus). Matpuunbiii cuates. Konupyromas u marpuunsie nenu JJHK.

emoncmpayun. Tabnuua reHeTudeckoro kona. [Ipoctpancreennas monens JJHK. Cxema 6uocuaTe3a Oeka.
Jlabopamopuvie u npakmuueckue padomul

Pemenue 3amay mo MOJEKYJISIpHOM OHMOJOTUM Ha MOCTPOCHUE HYKJIEHHOBBIX KHCJIOT MO NPUHIUINY KOMIIJIEMEHTApPHOCTH U
omnpe/eJeHrue Mocyie10BaTeIbHOCTH aMuHOKUCIOT B Oenke no JJHK u PHK.
IIpeameTHbIe pe3yabTaThI



Y4yamuecs A0JKHBI 3HATH:

e OIIpEJEJICHUE I'€Ha;

e CBOMCTBA FEHETUYECKOIr'O KOJa;

e IIPUHIMII MATPUYHOI'O CUHTE3A;

e HJTallbl peajgun3alliiy HacJIeICTBEHHOM UHpOopMaIuu.
Yyamuecs A0JKHBI YMeETh:

e JHCIIOJIB30BaTh IPUHIIUII KOMIIEMEHTAPHOCTHU IIPU OCTPOSHUU HYKIEUHOBBIX KUCIIOT;

e OIHMCHIBATh NPOLIECCHI, MPOUCXOSIINE IPU OMOCUHTE3€e OeKa.

Ocnoenvie nonamusn. 1'en, renetndyeckuii koa. Kogon. Tpunner. AHtukonoH. Tpanckpunuus. Tpancasnusa. MaTpuuHBIM CHUHTE3.
Konupyromas nu marpuunas uenu JHK.

Tema 2.11 Hexknerounas ¢popma :xu3nu Bupycsl (2 4)

OCco00eHHOCTH CTPOEHHUS U PAa3MHOXKEHMs BUPYCOB. McTopHsi OTKpBITHSA BUPYCOB. 3HAUEHUE BUPYCOB B NPUPOJE U KU3HU
yejgoBeka. MHoroo6pasue BupycoB. KusHennbiii nukia BUY. BupycHble 3a0oseBaHUs U ODpO(UIIAKTUKA UX pPacOpOCTPaHEHUS.
CIIN/ u mepsl ero npopuiIakTUKH.

Hemoncmpayua. Cxema cTpoeHUs BUpyca.
IIpeameTHbIE pe3yabTaThI
Y4yamuecs A0JKHBI 3HATH:
e 0COOEHHOCTHU CTPOEHHUS BUPYCOB;
e MHOroo0Opas3ue BUPYCOB;
e BHUpYCHBbIE OOJIE3HH KUBOTHBIX U YEJIOBEKA;
e MepblNMPOoGUIAKTUKH BUPYCHBIX 3a00JIeBaHU M )KHUBOTHBIX U UEJIOBEKA.
Yyamuecs 10JKHbI YMETh:
e XapaKTepu30BaTh CIIOCOOBI IPOHUKHOBEHUS BUPYCOB B KIIETKY;
e OIIUCHIBATH )KU3HEHHBIM Ukl BY.
OcHoenvie nonamusn. Bupyc. bakrepuodar. Kancuna. JlononHaurenbHas 060J04Ka.
MeTanpeameTHbie pe3yJbTaThl
Yuamuecst 10JKHBI YMETh:
e COCTaBJSITh CXEMBbI U TAOJUIBI JJIs1 UHTETpalluy NOJYy4YE€HHBIX 3HAaHUH;
e 0000maTh HHPOPMAIIMIO U AEJIATh BEIBOJIHI;
e paboTaTh C TONOJHUTEIbHBIMU UCTOYHUKAMU HH(OPMaAIUU;
e CaMOCTOSITEJIBHO COCTaBJIATH CXEMBbI IPOLECCOB U CBA3HBIN paccKas IO HUM;
e paboTaTh C MUKPOCKOIIOM U M3rOTaBJIMBATh NPOCTEHIINE NTpenapaThl JJIsI MUKPOCKOIIMUYECKOTO UCCIIEJOBAaHMUS.
Mesicnpeomemmnuie ceasu
Heopeanuueckas xumusn. XuMmuueckue cBia3u. CTpoeHUE BEIIECTBA.
Opeanuueckasn xumusa. IIpuHIMOBI OpraHU3allMU OPraHUYECKHUX COCAMHEHUU. YTJIEBOJABI, JUNHUABI, XUPbI, OCJIKHU, HYKICHHOBBIC
KHMCJIOTHI.
Duszuxa. CBONUCTBA )KUJKOCTEN, TEIJIOBBIE SIBJIE€HUS. 3aKOHbl TEPMOJMHAMUKHU U ONITHKH.



Paznen 3 Opranusm (65 1)
Tema 3.1 Opranusm - exuHoe neaoe. Muoroodpasue opranuzmos (2 1)

PasznooOpa3ue opranu3mMoB (OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE OPTaHU3MbI). MHOTOKJIETOUYHBIH OpPraHM3M KaK JUCKpETHas
cucrteMma (TkaHu, opransl). Kosonuanpasle opranusMsbl. [IpuMepbl OJHOKJIETOUYHBIX OPraHU3MOB, OTHOCSIIIMXCS K Pa3HbIM I[apCTBaM.
OpraHouJipl COeUMaJbHOTO HA3HAYEHUS y OJHOKJIETOYHBIX OpraHu3MoB. [Ipumepsl KOJOHHAJNBHBIX OPraHM3MOB. TKaHM pacTeHUU U
)KUBOTHBIX.

Hemoncmpayus. 1Ipumepsl 0OTHOKIJIETOUYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB.
IIpeameTHbIe pe3yabTar
Yuammuecs J0JKHBI 3HATH:
e OIIpeJIeIEHuEe OpraHu3Ma;
e MHOT0O0Opa3ue OpraHUu3MOB (OHOKJIETOYHBIC, KOJIOHHAIb- HbIe, MHOTOKJIETOUHBIC);
e KkjaccuUKaUIO TKaHEH pacTeHUI U )KUBOTHBIX.
Yyamuecs: J0JKHbI YyMeETh:
e pas3jUyaTh OJHOKJIETOYHbIE, KOJJOHUAJIBHBIE U MHOTOKJIETOUYHbIE OPraHU3MBbI.
Ocnognuvie nonamusn. Opranu3zM. OJHOKJIETOYHbIN OopraHu3M. MHOrokjaeTo4Hblil opraHu3M. TkaHb. Opras.
Tema 3.2 O0MmeH BewiecTB U npeBpaiieHne JHepruu (4 4)

OOmeH BellecTB W IIpeBpallleHHe JHepruu B KieTke. [lnactuyeckuit m sHepreTuueckuii oomeH. ATD kak yHUBepcabHBIN
WCTOYHHUK OHHEPruu. MakKpodprudeckue CBs3U. OITallbl dHEpreTHUYeckoro obOMeHa, pacmieryieHue Tritoko3bl. dDocdopunupoBaHue.
Ocob6enHocTu Metabosnu3ma y 6aktepuil u rpu0oB. bpokeHue u ero pa3HOBUJIHOCTH.

Hemoncmpayus. Cxema oOMeHa BEIIECTB.
IIpeameTHbIe pe3yabTaThl
Yyamuecsi JOJKHbI 3HATH:
e DTamnbl OOMEHA BEIIECTB;
e BHUJBI OpOKEHUSI,
e OCHOBHOE DHEPreTHUYECKOe YpaBHEHUE;
e DTanbl YJHEPreTHUYECKOTo 0OMeHa;
e MECTO NMPOTEKaHMs ITAMOB YHEPreTUYecKoro ooMeHa.
Yuammecs 10J5KHbI YMETh:
e ONUCHIBATH OOMEH BELIECTB U NPEBPAIIEHUE SHEPIUHU B KIETKE;
- OTJINYaTh I'JIMKOJIN3 U OPOKEHUE;
- MPUBOJUTH IMOATAIMMHO MPOIECC IHEPIreTUUYECKOT0 OOMeHa.
OcHnosnvle nonamus. O6MeH BeuiecTB. MetabonuszM. DHepreTuueckuii ooOmeH. I[lnactuyeckuit oomen. AT®. I'mukonus. bpoxkenue.
Knerounoe aeixanue. OxucaurtenabHoe ¢ochopuinpoBaHue.

Tema 3.3 IlnacTuueckuii o06MeH. ®oTocuntes (4 4)

Tunsl nuTanus. ABTOoTpodbl U rerepoTpodsnl. dPoTocunte3. Da3wpl ¢orocuHTe3a. OxucauteabHoe ¢ochopuaupoBaHue.
dortocuctembl. DoTonn3 BOAbI. DJIEKTPOHHO-TpaHCHOpTHas cucrteMa. IlepeHocuuku Bogopona. OcoOGeHHOCTH OOMEHa BEIIECTB Y
pacTeHUM, )KUBOTHBIX U TPUOOB.

Hemoncmpayuna. Cxema porocuHTesa.



IIpeavMeTHbIE pe3yJIbTAThI
Yyamuecst 10JKHBI 3HATH:

e TIPUMEpPHI NIACTUUECKOTO OOMEHA;

e HTanbl (POTOCUHTE3a U €T0 POJIb B IPUPOJIE;

e MECTO MPOTEKAHUS B KJIIETKE CBETOBOW U TeMHOBOU a3 poTocuHTE3A;

e IIPOIECCHI, IPOUCXOISIINE BO BpeMs CBETOBOI U TeMHOBOM ¢a3 poTrocunTesa.
Yuyamuecst 10JKHBI YMETh:

e ONHUCHIBATH OOMEH BEIISCTB M MpPEBpAIICHUE YHEPTUHU B KJIET K€;

e TIPUBOJUTH MOAPOOHYIO CXeMY IPOIecCcOB (pOoTOCUHTE3a U OMOCHHTE3a OenKa.

Ocnognvie nonamusn. AptoTpodsl. I'ereporpodsl. DortocuHTe3. CBetoBas ¢aza. TemuHoBas ¢aza. OKHUCIUTEIbHOE
dbochopunupoBanue. I'panbl. Tunakounsl. HAJI®. dotonus. doto- cucrema. Xiaopoduii.

Tema 3.4 [lesienue kiaerku. Murto3s (3 4)

JKu3HeHHBIM IUKJI KJIETKH U €ro HPOJAOJDKUTENbHOCTh. JleneHue kineTok. KiieTku B MHOrokiaetrodHoM opranusme. Ilonstue o
IuddepeHIUpPOBKE KJIETOK MHOTIOKJIETOYHOro opraHusmMa. Murtotudeckui nukia: uHTtepdasza, peaymiuukanus JHK; mutos, ¢assl
MHUTOTHYECKOIO JIeJICHUs] U MpeoO0pa3oBaHUs XPOMOCOM; OMOJOTHUYECKHUM CMBICJI M 3HaueHUEe MHUTO3a (Oecrojoe pa3MHOXEHHE, POCT,
BOCIOJIHEHUE KJIETOYHBIX MNOTEPh B (HU3UOJOTHUECKUX M NATOJOTHMYECKHUX YCIOBHUAX). IIpOJOIKHUTEIBHOCT MHUTO3a. OTallbl
CIHMpaIU3aLUU XPOMOCOM.

emoncmpayun. Durypbsl MUTOTHYECKOTO JCJIEHN S B KJIETKAaX KOPEIIKa JIyKa 04 MUKPOCKOIIOM M Ha CXEME.
Jlabopamopuvie u npakmuueckue padomul

HN3ydyenune MmuTOo3a B KJI€TKaxX KOpemika Jiyka (BUPTyaJlbHO W/ WM Ha TOTOBBIX Mperaparax).
IIpeameTHbIe pe3yabTaThl

Yyamuecs 10JKHBI 3HATh:
e MHUTOTUYECKHM M )KM3HEHHBIN IIMKJI KJIETKH U UX ONPOAOJKUTEIBHOCTD;
IIPOLIECChI, IPOUCXOAIIIIME Ha KaXX]10H (a3ze MUTO3a;
BapHUaHTHI MUTO34;
O0COOEHHOCTH MUTO3a B PACTUTEJIBHBIX U JKUBOTHBIX KJIETKaX;
STanbl CIHpaInu3alud XpOMOCOM;
e OMOJOTHYECKOE 3HAUEHUE MUTO3A.
Yyamuecsi 10JKHbI YMeTh:
e ONUCHIBATH CTPOCHUE U PYHKIIUU XPOMOCOM;
e JaBaTh OIpECJICHNE KapUOTHUIIA U XapaKTepPHU30BaTh €ro;
e OIHUCHIBATH MUTO3 IO (pazam;
e pa3JuyYaTh MUTOTHYECKUHN (KJIETOUHBIN) UK U )KU3HEHHBIN UK KJICTKU.
Ocnoenvie nonamus. )KU3HEHHBIN UKJ KIETKH. XpoMocombl. KapuoTtun. MUTOTHYECKHUN LIUKII; MUTO3. BHOJOrH4ecKnii cCMBbICIT
muto3sa. [Ipodasza. Meragdaza. Anacdasza. Tenodaza. Permukanus (penyrmnukanus ) JJHK. Cniupanuzanust XpoMocoMm.

Tema 3.5 PazmHoxkeHnue: 0ecnosioe, mosiosoe. (4 4)



CymHocTh U (opMBI pa3MHOXKEHHsS OpraHu3MoB. becmosoe pa3MHOXEHHE pacTeHHUW H IKHUBOTHBIX. Buasl Oecmoioro
pa3sMHOXXeHUsl. BapuaHTbl BereTaTUBHOTO pa3MHOXKEHHUs. BereratuBHbie opranbsl pacteHuil. Jlenenme. CnopoobpazoBaHHUeE.
IToukoBanue. @parmenTtanus. [lo1oBoe pa3MHOXKEHHUE KUBOT- HbIX U PACTEHUMN; raMeThl, IIOJOBOU Ipoliecc. buonornueckoe 3Ha4YeHUE
IMOJOBOTO pa3MHOXKEHUS.

Hemoncmpayun. Cxembl, WLUTIOCTPUPYIOMIHUE CHOCOOBI BEreTATHBHOTO PAa3MHOXXEHUS paCTeHUU;, MHUKpOIpenapaTbl SUIEKICTOK;
dboTorpaduu, oTpaxkarmIiue pa3HooOpa3rue MOTOMCTBA y OJHOMN Mapbl pOTUTEICH.
IIpeameTHbIe pe3yJabTaThl
Yyamuecsi JOJKHbI 3HATH:

e (GopMBI U pacIpoOCTPAaHEHHOCTH OECIIOJIOTO PA3MHOXKCHUS;

e O0COOEHHOCTH OECITOJI0OTO PAa3MHOKCHHUS PACTCHUMN U )KUBOTHBIX

e CYIIHOCTH ITOJIOBOTO PAa3MHOXKEHUS U €Tr0 OMOJIOTHUYECKOE 3HAYCHHE.
Yyamuecs 10JKHbI YMeETh:

e XapaKTepu30BaTh OMOJOTUYECKOE 3HAUCHHUE OECIIOJIOTO PAa3MHOKEHUS;

e pasauyaTth GOPMBI OSCIIOJIOTO PA3MHOXKCHHUS;

e pa3nauyaTh COOPY KaK CIECIHAJIU3UPOBAHHYIO KJIETKY, MIPEeIHA3HAUYCHHYIO )i OCCIOJI0TO Pa3MHOXKEHUSI, U CIOpy OaKTepuii;

e OOBICHATH NPEUMYIIECTBO MOJIOBOTO PAa3MHOKECHHUS.

Ocnognwvie nonamusa. PazmuHoxenue. becnonoe pasmuoxenue. I[lonoBoe pasmHokenue. BereratuBHoe pa3MHOxeHue. J[lenenue.
CnopoobpazoBanue. Cnopa. Perenepanus. Knon. Cnopanrun. BeretatuBabie opranbl. OQHOJOMHBIE U IBYJIOMHEBIe pacTeHus. [lomoBoii
IumMoppusm.

Tema 3.6 O6pa3zoBanue moJioBbIX KiaeTok.Meiio3 (4 4)

Meiio3 u ero oTimuusi OT MHUTO3a. bumomormueckoe 3HaueHue wmeioza. Ocobennoctu mnpodaswsl |. ameTorenes. Dtambl
0o0pa30oBaHMUs TOJOBBIX KJETOK: pPa3MHOXXEHHE, pOCT, co3peBaHue (Meio3) u GopmMHpoBaHHME TOJOBBIX KJIEeTOK. OcoOeHHOCTH
CIIepMaTOreHe3a U OBOreHe3a. 3HaueHHUe raMeToreHesa. [lapreHorenes kak BapyMaHT HOJOBOTO pa3MHOXKEHHUS.

IIpeameTHbIe pe3yabTaThl
Yuyammecst 10JKHBbI 3HATD:
e CYIIHOCTH Mel03a U ero OMoJoru4eckoe 3HaUYeHHUE;
e IIpOLECC FTaMETOT€He3a U €ro dTallbl.
Yyammuecs 0JKHBI YMeETh:
e XapaKTepHU30BaTh OMOJIOrMYECKOE 3HAYEHHUE M1OJIOBOTO Pa3MHOKEHUS;
OOBSICHATH MpoOLIECC MeH03a U XapaKTepHU30BaTh €ro 3TAalbl;
OINMCHIBATH MPOLIECC TAMETOTEHE3a U BBIJICJISITh OCOOCHHOCTH CIIEpMaTOreHe3a U OBOIeHe3a;
pa3jinyaTh CIIEpMaTO30UAbl U CIIEPMUH;
BBIJICJIATH OCOOEHHOCTH MPOTEKAHUS TaMETOT€He3a Y PAaCTEeHUM U )KUBOTHBIX;
OTIpeIesITh POJIb MEH03a B )KU3HEHHBIX IIUKJIAaX Pa3JIUYHBIX OPTaHU3MOB.
Ocnoenvte nonamusn. Meiio3. buBanentel. TeTpansl. Kpoccunrosep. I'ameTsl. Siineknetka. Cnepmatozonn. Crnepmuii. 'ametorenes.
Cnepmatorenes. Oorene3. Cranus paszMHoxkeHus. Cranus pocrta. Craaus coszpeBaHus. Cranus ¢popmupoBaHus. PaszgenbHomnosbie
opranusmel. 'epmadponutsl. [laprenorenes.



Tema 3.7 OmnnogorBopenue (2 4)

OnnomgoTBOpPEHWE W €ro CYHIHOCTb. bBHOJOTMYECKUH CMBICIT ONJOJOTBOpeHHUs. BapuaHThl omnnoaoTBopeHus (HapyKHOE,
BHYTpEHHEE, IEPEeKPECTHOE, CaMOOIIIOAOTBOPEHHUE, €CTECTBEHHOE U HCKycCTBeHHOE). OCOOEHHOCTH OIIOJOTBOPEHUS Yy PACTSHHIM.
JIBO#iHOE OTIJIOJOTBOPEHHUE Y MTOKPBITOCEMEHHBIX. MICKYyCCTBEHHOE OTJIOJOTBOPEHU € Y YEJIIOBEKA U IPUHIIUIIBI JJ€USCHUsI OeCIIIoauS.
IIpeameTHbIE pe3yabTAThI
Yyamuecsi 10JKHbI 3HATH:

e CYUIHOCTbH OMJIOJOTBOPEHHUS U €ro pa3HOBUJIHOCTH;

e IIPUYMHBI TOSIBICHUS PA3JIUYHBIX TUIIOB OIJIOAOTBOPEHUS;

e I10YEMY OIJOJOTBOPEHHUE NPOUCXOAUT NPEUMYIIIECTBEHHO BHYTPU BUA;

e CYThb ABOWHOIO OIUIOJOTBOPEHUS.
Yuamuecs 10/5KHbI YMeTh:

e OOBSICHATH NPOIECC OMJIOJOTBOPEHUS U 00pa30BaAHUS 3UTOTHI;

e OIMCHIBATH IIPOIIECC OMJIOJOTBOPEHUSI Yy MNPEJCTABUTEICH pPa3HBIX CUCTEMAaTHYECKUX Trpynn (OTAEJIOB pacTeHUHW U THUIIOB
)KUBOTHBIX ).

Ocnoenvie nonamusn. ONJI0A0TBOPEHUE: HApPYKHOE, BHyTpeHHee. OcemeHeHue. 3urora. J[BoliHOe onaoaoTBopeHHE. MCKyCCTBEHHOE
OMJIOAOTBOpPEHHE. DKCTPAKOPIIOPAILHOE OIJIOJOTBOPEHHUE.

Tema 3.8 UnauBuayaibHoe pa3BuTHEe OPraHu3MoB (6 4)

OMOpuoOHaNbHBIM nepuoa pa3BUTUsA. OCHOBHBIE 3aKOHOMEPHOCTH ApOOJICHUS; OOpa30BaHHWE OJHOCIOWHOTO 3apoabimia —
omactynbl. [acTpynsuus; 3aKOHOMEPHOCTH OOpa3oBaHUs JBYXCIOWHOTO 3apojbllmia — racTpyiabl. [lepBuYHBIH oOpraHoreHes u
nanpHemas auddepeHIUpOBKa TKaHEHW, OpPraHOB W CHCTEM. B3zamMmoaelcTBUE TpeX 3apOABIIIEBBIX JUCTKOB. OIHOSNHIICBBIE
(MoHO3UTOTHBIE) OnMu3HEubl. [locTAoMOpHOHANBHBIN Tepuoa pa3BUTHSI. DPOPMBI MTOCTIMOPHOHABFHOTO TepuoAa pa3BuTHs. Hempsmoe
pa3BUTHE; TOJTHBINA U HEMOIHBIH MeTaMOpd03. bruomornyeckuii cmbica pa3Butus ¢ metramopdoszom. [Ipsimoe pazButue. CrapeHue.

Hemoncmpayus. Tabnuubl, HIUTIOCTPUPYIOIIHE MPOIECCH PAaHHUX JTalmoB HSMOPHOHAIBHOTO pa3BUTUS W MeTamopdoza Yy
YJIEHUCTOHOTHX, MTO3BOHOYHBIX (PKECTKOKPBIJIBIX U YEIIYEKPBIIBIX, aM(pUOHii); cXxeMbl mpeobpa3oBaHUs OPTaHOB M TKaHEW B mpoIrecce
OHTO- U QUIIOTeHEe3a.

IIpeameTHbIe pe3yabTaThl
Yyamuecs 10JKHBI 3HATh:
e OIpeAcJIEHUE NOHATUS KOHTOTEHE3»;
OEPUOAN3ALUIO UHIAUBUAYAJIBHOTO Pa3BUTHS;
ATanbl SMOPUOHAIBLHOTO Pa3BUTHS;
HCTOYHUKH PA3BUTHSL OPraHOB B IMPOLIECCE OHTOTEHE3a;
hopMBI MOCTIMOPUOHAILHOTO PA3BUTHS;
0COOEHHOCTH MPSIMOTO Pa3BUTHS;
0COOCHHOCTH BHYTPUYTPOOHOTO pa3BUTHS;
e OCHOBHOW OMOTEHETHYECKHU 3aKOH.
Y4yamuecs 10JKHbI YyMETh:
e OIMCHIBATH MPOILIECCHI, TPOUCXOISIINE IPU TPOOIJICHUH, TACTPYIALUUA U OPTAHOTECHE3E;
e XapakKTepu3oBaTh GOPMBI MOCTIMOPHUOHATBHOTO PAa3BUTHS;



e pa3nmuyaTh MOJHBIN U HEMTOJHBINH MeTamMop do3;

e pacKpbIBAaTh OMOJOTHYECKHUN CMBICI pa3BUTHUS ¢ MeTaMop(do30M;

e XapaKTepu30BaTh ITAIlbl OHTOIEHE3A.

Ocnogenvle nonamusn. OaToreHe3. Tumnbl oHToreHesa. DMopuorenes. pobinenue (Onactynsnus). Mopyna. actpynsauus. Heiipyna u
Hepysiuusi. [luddepennupoBka kietok. Opranorene3. Mertamopdo3. MoHo3zuroTHbie Onu3Hennl. [lnanenta. DOmMOpuoOHaAIbHBIN
nepuo pa3Butus. [loctamOproHanbHBI Iepuo 1 pa3BUTUsI. POCT: orpaHUYeHHBIA U HEOTPAaHUYEHHBIN.

Tema 3.9 Ontorenes yenopexa. PenpoxykrusHoe 310poBbe (4 4)

OcobeHHOCTH HSMOPHUOHAJIBHOIO pa3BUTHUS ueyioBeka. Ilpomecchl, NpoMCXOAsAIIME Ha PaHHUX »JdTanax »3MOpUoOreHesa
(popmupoBanue mopyinbl U Onactyinsl). IlepBoiii 3Tan nuddepeHIUPOBKU KJIETOK 3aponbima. [IpeannoaHbsii U NMIOAHBIA MEPUOIBL.
dopMHUpOBaHUE 3apOABINIEBBIX (BPEMEHHBIX, NPOBU3OPHBIX) opraHoB. Poxnaenue. IlocToMOpUOHANBHBIA MEPUO Pa3BUTHS:
JOPENpOAYKTUBHBIN, PEeNpONYyKTUBHBIM Nepuoabl, cTapeHue u cmepTh). IlonoBoe co3peBaHue. KpuTuueckue mnepuoabl OHTOreHeE3a.
BnusiHue HUKOTHHA, aJKOTr0JIs U HAPKOTHKOB Ha pa3BUTHE 3apojblllla U PEIPOAYKTUBHOE 3J0pOBbE YejOoBeKa. MeXaHU3Mbl CTapEHUS.

Hemoncmpayusa. Tabnuuel, MITIOCTPUPYIOIIUE MPOLECCH pAHHUX 3TAllOB YMOPHUOHAJIBHOI'O Pa3BUTHUS YEJOBEKA.
IIpeameTHBIC pe3yabTAThI
Yuammecsi 10JKHBI 3HATD:
e 0COOECHHOCTH OHTOIE€HE3a YeJOBEKa;
NEPUOAN3ALNIO HHIUBUAYaJIbHOI'O PAa3BUTHUSI YEJIOBEKA;
3Tanbl SMOPUOHAJIBHOTO Pa3BUTHUSI UEIIOBEKA;
crenualbHble (BpeMEHHbIE, IPOBU30PHBIE) OPraHbl;
0COOEHHOCTH U EPUOAU3AIUIO MOCTIMOPHUOHATIBHOTO Pa3BUTHS YEI0BEKA;
e MEXaHMU3MBbI CTAPEHUS OpraHu3Ma.
Yyamuecs 10JKHbI YMeETh:
e OIMCHIBATH NPOLECCHI, MPOUCXOASIINE IPU APOOIESHUHN, TACTPYJISILIMU U OPraHOIN€HE3€ YEJIOBEKA;
e pa3JUYaTh 3aPOJBIIIEBBHIN U TUIOAHBINA, SMOPUOHANBHBIN U TOCTAMOPHUOHAJIBHBIN ATAIlbI;
e XapaKTepHU30BaTh NOCTIMOPHUOHAIBHOE Pa3BUTHE UEJIOBEKA 110 dTallaM U KPUTHUYECKHUE MePHUObl OHTOIeHE3a;
e XapaKTepHU30BaTh (PaKTOPHI pUCKa IPU PA3BUTHUHU 3apO/AbllIa (BIUSIHUE aJIKOTOJIsI, HUKOTHHA, BUPYCHBIX 3a00JIeBaHUN MaTepn).
Ocnognvie nonuamusn. Mopyna. bnactyna. Tactpyna. Heiipyna. CnoeuuanbHble opraHbl. JlopenpoayKTUBHBIM HEepHUOA.
Penponyxrusnuseiil nepuoa. Ilepuon crapenus.
Tema3.10 'eHeTHKa — HAYKAa 0 3AKOHOMEPHOCTSIX HACJIEACTBEHHOCTH ¥ U3MeHYHBOCTH. I'. MeHie/ib — 0CHOBOMNOJIOKHUK IeHeTHKHU (2 1)

HNctopus paszsutusa reHetuku. OTkpbiTue I'. MeHaesieM 3aKOHOMEPHOCTEH HacjaeloBaHMUs NpHU3HAKOB. OCHOBHBbIE MNOHSITHUS
FeHEeTUKHU (TeH, JOKYC, TOMOJOTUYHbIE XPOMOCOMBI, TOMO3HUI0Ta, FeTEPO3UT0Ta, JOMUHAHTHOCTh, PELIECCUBHOCTh, TEHOTHUMN, (DEHOTHUN).
I'n6épunonorndyecKkuii MeTo L N3y4eHHs HACIEJACTBEHHOCTH. MeTOonbl TeHETUKHU. 3HAaUYeHUE TeHETUKU.

demoncmpayun. PonoCIOBHBIE BBIJAKIMIUXCSA NOPEACTAaBUTENIENM KYyJIbTypbl. XPOMOCOMHBIE AaHOMAJIMM 4YEJIOBEKAa U HX
(heHOTUNTHYECKUE MTPOSBICHHUS.
IIpeameTHbIe pe3yabTaThI
Yyamuecs 10JKHBI 3HATh:

e OIpelelIeHue FTeHETUKU KaK HAyKH;

e OCHOBHBIE TE€HETHUYECKHE IMOHSITHUS: «IeH», «aJUulesib», «IOMHHAHTHBIM MPHU3HAK», «PEIECCUBHBIM MPHU3HAK», «HEHOTHUIY,



«TE€HOTUID», KTOMO3UI0Ta», KFETEPO3UTOTA»;

e CYIIHOCTH TUOPUIOJOTHYECKOTO METOJa U3YUYEHHUS HACJIEICTBEHHOCTH;

e METOJbl TCHETUKH (IeHEAJIOTHYSCKU, OJIM3HEIOBbIH, OMOXUMHUYECKUI, IMTONCHETHYCCKUH, MONYISIHOHHO-CTATUCTUYCCKUH);

e OCOOEHHOCTHU TOpOXa, KOTOpbIE IO3BOJUIU MEHenl0 BBIIBUTh CTAaTHUCTUYECKHE 3aKOHOMEPHOCTH HACJEJIOBAaHUS MHPU3HAKOB
(OpICTpOE pa3MHOXKEHHUE, CHOCOOHOCTh K CAMOONBUICHUIO U MOJYYEHHUIO YUCTHIX JIMHUM, HAJIMUYUE SIPKO BBIPAXKEHHBIX aJIbTEPHATUBHBIX
MIPHU3HAKOB).

Yuyamuecst 10JKHBI YMETh:

e HCIIOJb30BATh IT€EHETUYECKYIO CUMBOJIMKY IIPU COCTABJICHUU CXEM CKPEIIUBAHUS;

e 3aNMCBHIBATh TEHOTHUIIBI OPTAHU3MOB U BbIIIUCHIBATh UX TAMETHI;

e pa3iauyaTh TOMO- U T€TEPO3UTOTHBIE OPTraHU3MBI.

Ocnoegnvie nonamusn. HacnencrBeHHocTh. MI3MeHunBocTh. ['eH. I'eHoTun. @enorun. Annens. JJOMUHaHTHBIN Npu3HaK. PeneccuBHBIN
npusHak. ['uépun. AnprepHaTUBHBIN npu3Hak. I'omo3urora. I'erepo3urora.

Tema 3.113axkonomepHocTH HacaeqoBaHus. MoHornOpuaHoe ckpeuuBanue (44)

Monorubpuagnoe ckpemuBaHue. JJOMHUHAHTHBIE U PEIECCUBHBIC MPHU3HAKH. AJUIEHM W aJulelibHbie TeHBl. ['OMO3UTOTHI U
retepo3uroTsl. IlepBbiii 3akoH MeHaenss — 3aKOH eauHooOpa3us ruOpUIOB MNEPBOTO MOKOJEHUs (MMpaBUJIO AOMHHUpOBaHHs). He-
MMOJIHO€ JOMUHUPOBAHUE HMJMU MPOMEKYTOUHOE HacjienoBaHue. BTopoil 3akoH MeHaenss — 3aKOH pacuienyjeHus. 3akoH (rumoresa)
YUCTOTHI raMeT. L{uTonornueckue OCHOBbI MOHOTMOPUIHOTO CKPELIMBAaHU .

emoncmpayun. CXxeMbl CKpEIIUBAaHUS, WJIIIOCTPUPYIOMHE ONbITH . MeHaesnst 1o MOHOTUOPUITHOMY CKpPEIIUBAHUIO.
Jlabopamopuvle u npakmuueckue padomut
Pemenue 3amaq Ha MOHOTHOPUIHOE CKpPEIIUBAHHUE.
IIpeameTHble pe3yabTaThl
Yuammuecs J0JKHBI 3HATH:

e MEPBBIM U BTOPOU 3aKOHBI MeHaes;

e 3aKOH YHCTOTHI TAMET;

e I[UTOJOTUYECKHE OCHOBHI MOHOTHUOPUIHOTO CKpEIIUBaHUS.
Yuamuecst 10/IKHbI YyMeTh:

e JaBaTh ONpPEIEJICHUE TOMO3UTOT U T€TEPO3UTOT;

e COCTaBJISITh CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS IPU MOJHOM U HETIOJIHOM JTOMUHUPOBAHUH;

e pa3auyaTh paculCNJICHUE MO PEHOTHUITY U TEHOTUIY;

e pemiaTh FeHeTHYECKHUE 3a1a4i Ha MOHOTHOPUIHOE CKpEIIUBaHUE.

OcHosnbvle nonamus. JJOMUHAHTHBINA TpU3HAK, PEIIECCUBHBIM MpU3HAK. AJIesb, ajjejbHble T€Hbl. 3aKOH €IMHOO00pa3usi THOPUAOB
MEePBOTO MOKOJIEHU . 3aKOH pacCIIEeNJIeHUsA. 3aKOH YUCTOTHI raMeT. [ OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTaHU3MBI.

Tema 3.12 113akonomepHocTH Hacae1oBaHusA. Jurudpuanoe ckpemuBanue (4 1)
JdurnOpuanoe ckpemmuBanue. TpeTuit 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO HACJEJOBaHUS MPHU3HAKOB. AHAM3UPYIOIIEe
ckpemuBanue. [lomuruOpugHoe ckpemmBaHue.
Hemoncmpayua. CxeMmbl CKpellMBaHUs, HIUTIOCTPUPYIOLIME ONbITH I'. MeHnaenss no AIMruOpuaHOMY CKpPELIUBAHUIO.
Jlabopamopuvie u npakmuueckue padomaut



Pemenue3anay Ha AMTHOPHUIHOE CKPEILIIUBAHUE.
IIpeameTHbIe pe3yabTaThl
Y4yamuecs 10JKHBI 3HATH:
e TpeTud 3aKOH MeHneins.
Yuammuecsi 10J1KHbI yMeTh:
e COCTaBJIATH CXEMBl JUTHOPUIHOTO CKPEIMBAHUS;
e cocTaBiAaTh peuieTky Ilennera;
e CUUTATh KOJIMYECTBO FaMET U BO3MOXKHBIX IOTOMKOB B 3aBUCUMOCTHU OT I'€HOTHIIA POUTEIIECH;
e pemaTh FeHETHUYECKUE 3aJa4d Ha JUTMOPHUIHOE CKpEIIUBaHUE.
Ocnoeénvle nonamus. 3aKOH HE3aBUCUMOT'0O HAcJIeJOBaHUs MPU3HAKOB. AHanu3upyrollee ckpemuBanue. Pemerka [lennera.

Tema 3.13 XpomocomHas Teopusi HacieACTBEHHOCTH (4 1)
XpoMocoMHass TeOpusl HacJleCTBEHHOCTHU. 3akoH Moprana. ['pynna cuensneHusi. IlpuunHbBl HapylmeHUs CLENJIEHUS T€HOB.

PaccrossHue Mexay reHaMHu U 4acTOTa KpOCCUHTOBepa. ['eHeTu4ecKkne KapThel XpOMOCOM. MOJIEKYJIAPHO -TEHETUYECKHUE KapPThI.

Hemoncmpayun. CxemMbl CKpEeIIUBaHU, HIUIIOCTpUpYoue onbITel T. Moprana u KpOCCUHTOBEDP.
Jlabopamopnwvie u npakmuueckue padoomaot

Pemenue 3a1au Ha CLENIJIEHHOE HACJIEJOBAHUE IPU3HAKOB U ONPEICJIEHUE PACCTOSIHUS MEXKY F'€HaAMMU.
IIpenmeTHbIe pe3yabTaThl
Yuyammuecsi 10JKHBI 3HATD

e OCHOBHBIC ITOJIO)KEHHSI XPOMOCOMHOM TEOPUN HACJIEACTBEHHOCTH;

e 3aKOH Moprana;

e [PUYMHBI HAPYILISHUS CLHENJICHUS;

e 3aBUCHMOCTb YaCTOThI KDOCCHHIOBEPA OT PACCTOSIHUS MEXKJAY I'€HAMHU.
Yyamuecs 10JKHBI YMETh:

e COCTaBJISITh CXEMBbI CKpPEIIMBAHUS IIPU CLEIIJICHHOM HacJIeJOBaHUU NPU3HAKOB;

e pemaTh 3aJa4M Ha CUEIMJIEHHOE HACJIeJOBaHHE NPU3HAKOB, YACTOTY KPOCCUHIOBEPA U PACCTOSIHUS MEXAY F'€HAMH;

e pPACCUUTBIBATh PACCTOSIHUE MEXJY T'€HAaMH 10 4aCTOTE KPOCCHHTOBEPA U ONPEAEIATh HPOLUEHT KPOCCOBEPHBIX I'AMET U MOTOMKOB
I10 PACCTOSIHUIO MEKy T€HAMM.

OcnogHble nonamus. XpOMOCOMHasl TEOpHUsl HACJEACTBEHHOCTH. 3akoH Moprana. Kpoccunrosep. I'pynna cuennenusi. Mopranunaa.
KpoccoBepHble raMeTbl U OPTraHU3MBI.

Tema 3.14 CoBpemenHble PeACTABJICHUS 0 TeHe H reHoMe(2 v)

I'enom. T'eHoTunm kKak cucTeMa B3aUMOJECHCTBYIOUIUX TeHOB. ['eHOM d4esioBeka. MexaHU3Mbl aKTUBAIlMU W MOJIABJICHUS
aKTUBHOCTU TeHOB. CtTpoeHus onepoHa. CTPYKTYpHbIE M PEryJsTOPHbIE T'€Hbl U YYacCTKM TreHa. ['€H »yKapuoT W HPOKaApHOT.
B3anmoneiicTBrs amyIeIbHBIX M HEAJUIEIbHBIX TeHOB. [IneiioTponus. DKCIpPEeCCUBHOCTh U IEHETPAHTHOCTD.
emoncmpayusa. CxeMbl TEHOMOB U T€HOTHUITOB.

Jlabopamopmuvie u npakmuueckue padoomut
Pemenue 3agay Ha B3auUMO A€HCTBUE aJJIEJIBHBIX U HEAJJICJIbHBIX T€HOB U IEHETPAHTHOCTb.
IIpeamMeTHBIE pe3yabTaThI



Yyamuecs 10JKHbI 3HATh:
e OIIpEJICJICHUE MMOHITUH «KT€HOM» U «T€HOTHUII»;
e BUJbl B3aUMOJEHUCTBHUS I'€HOB.
Yuammecs J10/5KHbI YMeTh:
e pa3InyaTh NOHSITHUS KT€HOM», KTEHOTHUI», KTeHO(POHI;
e ONpPEIEasiTh BUABI B3AUMOJICHCTBUS aJIJICJIbHBIX U HEAJJICJIbHBIX T'€HOB;
e IIPUBOJUTH NPUMEPHI JICHOTPONHOIO AEUCTBUSI T€HOB;
e peulaTh 3aJlauM Ha B3aUMOJIEMCTBUE alJIEJIbHBIX U HEAJJIEJIbHBIX T€HOB U NEHETPAHTHOCTb.
Ocnognuvte nonamusn. I'en. 'enom. ['enorun. BzanmoaeicTBUs T€HOB.

Tema 3.15 I'enetuka noJa (4 4)

XpOMOCOMHOE oOIpeaejaeHue ImoJja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMoOramMeTHbli M reTeporaMeTHbI I1oJ. Tumnsl
omnpeneieHus 1moJia (IporaMHoOe, CHHraMHoe u anuramuoe). [Ipusnaku, cuenyieHHbie ¢ mojgoM. 3abosieBaHus U J1ePEKThI, CIEMIJIEHHBIE C
I1OJIOBBIMU XPOMOCOMaMH.

HHemoncmpayusn. CxeMbl XpOMOCOMHOTIO OIIPEAEIECHUs 0JIa.
Jlabopamopnwvie u npakmuueckue padoomaot

Peuienue 3amay Ha clenJIieHHOE C MOJIOM HacJieJJOBaHUE NPU3HAKOB.
IIpeameTHbIe pe3yabTaThl
Yyamuecs: J0JKHbI 3HATH:

e THUIIBI ONpEJICICHUS T10J1a;

e IIpU3HAKU, CUEIJECHHBIE C [10JIOM;

e TIOMOraMETHBIN U reTepOoraMeTHBIN MOJI Yy Pa3JIMYHbIX OPraHU3MOB.

Yyamuecs 10JKHbI YMETh:

e COCTaBJSIThb CXEMBbI CKPEILIMBAHUS IIPU HACJIEJOBAHUU NPU3HAKOB, CLEMJIEHHBIX C IIOJOM;
peuaTh 3aJja4yM Ha HacJieJ0BaHUE MPU3HAKOB, CIEMJIEHHBIX C MOJIOBBIMH XPOMOCOMAaMU;
MIPUBOJUTH MPUMEPHI 3a00IeBaHUHN U A€ (PEKTOB, CUENIJIEHHBIX C MTOJOBBIMU XPOMOCOMaMH;
onpeeasiTh TOMOTaMETHBIM U T€TE€PpOraMeTHBIN I10JI 110 CXeMaM CKpelluBaHUs;
IIPUBOAUTH NPUMEPHI ONPEIECIICHUS [10J1a Y Pa3JIMUHBIX OPTaHU3MOB.

Ocnoenvie nonamus. Ilon. I'omorametHbiit noJ1. I'ereporametHsbiil noua. Ilpusnaku, cuenieHusie ¢ noaom. 'emoduinus. JansToHU3M.
Tema 3.16 U3MeHYNBOCTH HACJIEACTBEHHASI 1 HEHACJIEACTBEHHASA

MN3MeHYnBOCTh KaK OJIHO U3 OCHOBHBIX CBOMCTB KHUBBIX OpraHu3MoB. HaciencrBeHHast (reHOTUIIMYECKasl, UHAUBUAYyalbHasl,
HeoTlpeaesieHHas1). MyTallnoHHass 1 KOMOWHAaTHUBHAsI U3MEHYHUBOCTh. MyTanuu u MmyTareHbl. HeHaciencTtBenHas (onpeaeieHHas,
rpyImmoBasi, MoaupuKauoOHHas) U3MeHYUBOCTh. Moaudukamuu. Hopma peakuun. Kpuast HopMajaIbHOTO pacnpeaeneHus: (KpuBas
l'aycca). CtaTucTUuecKkue 3aKOHOMEPHOCTH MOJU(PUKAITMOHHO W N3MEHYHUBOCTH.

Hemoncmpayua. llpumepbl HaclAeICTBEHHOW (MyTallMOHHOM M KOMOWHATHBHOW) M HEHACJEACTBEHHOW (MoaudUKaIMOHHOMN)
M3MEHUYUBOCTHU, MEXaHU3MOB MYyTallUil.

Jlabopamopusie u npakmuueckue padomut

N3yuenne MmoaupuKkaiMoOHHON U3MEHUYMBOCTH HAa IPUMEPE PacCTEHUI, COCTABIEHUE BapUALlMOHHOIO PsAJa U BapUallMUOHHON KPUBO.

IIpeameTHBIE pe3yabTaThl



Yuammecsi 10JKHBI 3HATD:
e oIpejeleHUE U KJIacCU(PUKAIUIO U3MEHYUBOCTH;
e KJIACCH(UKALUIO HACJIEACTBEHHONH U3MEHUYUBOCTH;
e KijaccupUKaAUIO MyTallUil 110 pa3HbIM MPpU3HAKaM;
e npuMepbl MOAUUKAU.
Yuyammuecsi 10JKHbI YMeThb:
e pas3inyaTh BUJAbl U3BMEHUYNUBOCTH;
e OIICHHUBATh BO3MOYHBIE ITOCIEACTBUS BIUSHUS MyTareHOB Ha OpPraHU3M;
e OIIEHHUBATh POJIb BHEUIHEN Cpeabl B pa3BUTUM U MPOSBICHUU NPU3HAKOB.

Ocnognvle nomamus. VI3MEHYUBOCTH: HACJEACTBEHHAass M HeHacjeacTBeHHas. Mytauuu. Mytarensl. Moaudukanuu. Hopwma

peaKkuuu.

Tema3d.l7 I'eHeTHKA YeT0BeKa U 30POBbe (2 1)

I'enetnka yenoBeka W ee pazaenbl. MeToabl TeHEeTUKHU 4esioBeka. HacnencTBeHHbIe OOJIE3HU, TEHHBIE U XPOMOCOMHBIEC.

Anomanuu pa3Butus. ComMaTHYECKHE UM TI'€HepaTHBHble MyTanuu. llpuHUIUNOBI 310pOBOro oOpasza >KU3HHU,
MNpo(UIAKTUKU U JICUEHUS TEHETUUECKUX 0o1e3He. Me AUKO-TeHETUUECKO€e KOHCYJIbTUPOBAHHUE.
Jemoncmpayusn. llpuMepbl TEHHBIX U XPOMOCOMHBIX 0OJIe3HEH YeIOBeKa.
IIpeameTHbIe pe3yabTaThl
Yuyammuecsi 10JKHBI 3HATD
e KjaccuUKaMIO MyTalMi U HacJieICTBEHHBIX O0Jie3Hel YeIoBeKa;
e T€HHbIE U XPOMOCOMHBIE 0OJIE3HU YEJIOBEKA U UX MPOSBICHUS;
e IIPUHIIUNBI 3JOPOBOTO 00pa3a KHU3HU;
e METOJbl JUATHOCTHUKH, NPO(PUIAKTUKHN U JICUSHUS HACIICICTBEHHBIX OOJe3HEH.
Y4yamuecs 10JKHbI YMeETh:
e pa3nuyaTh HACJIEJICTBEHHBbIC OOJIE3HU YETOBEKA;
e IPUBOJUTH IPUMEPHI FEHHBIX U XPOMOCOMHBIX 0O0JIE3HEH UesIoBeKa;
e OLIEHUBAaTh (AaKTOPHI PUCKAa BOSHUKHOBEHM S HACJIEACTBEHHBIX OOJIe3HEH uesloBeKa.
OcHnoenvle nonamusn. I'ennble 601e3HU. XpoMocoMHble 001e3Hn. CoMaTuyeckue MyTauuu. ['eHepaTuBHbBIE MyTallMU.

Tema 3.18 Cenexnusi. MeToabl U 10CTHKeHUS ceJleKIHU (4 1)

Ceneknus. [lopona, copt, mitamM. MeToasl cenekuuu. LIeHTpbI OPOUCXOXKJICHUS KYJIbTYpPHBIX pPaCTCHUMH.

Basumnosa B Pa3BUTUC 'CHCTHUKHU U CCIICKIINH.

JUArHOCTHUKH,

Bxananxg H. H.

demoncmpayusn. Kapra eHTPOB NPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHUi. M300pakeHUs MOPO/a pa3JIMYHbBIX JTOMAITHUX KUBOTHBIX U

COPTOB KYyJbTYPHBIX paCTCHUH.

IIpeameTHbIe pe3ybTaThl

Yuyammuecsi 10JKHBI 3HATD
e OIpEJeJIEHUE CEJIEKIIMM KaK HAYKHU U €€ TEOPETUYECKUE OCHOBBI (T€HETHUKA);
e METOJbl CEJIEKLNHY;
e 1ICHTPBI HPOUCXOXKACHUS KYJIbTYPHBIX pACTEHUN



anmneca HOJIZKHBbI YMETb:
® OTJIHUYaTb APYI OT Apyra MCTOIbI CCJIICKIIUM,
® PA3JINYaTb IOHATHA KIIOPOAa», KCOPT», KIITaMM».

Ocnoenvie nonamusn. Cenexkuus. [lopoga. Copr. llltamm. OT60p. 'mbpuanzanusi. Bau3KOpoJICTBEHHOE CKpelinuBaHue. ['eTepo3uc.

Yucteie nuauu. [lonunmouaus.
Tema 3.19 buorexHoJiorusi, 10CTUKEHUS U MEPCNIEKTUBBI Pa3BUTHUSA (2 4)

buorexnonorusi. I'eHHass wuHxeHepus. [eHeTnyecku MoauUIUPOBaAHHBIE OpraHU3Mbl. KiioHMpoBaHWe. DTHYECKHE AaCHEKThI

OMOTEXHOJIOTHH.

Hemoncmpayusn. CxeMbl KIOHUPOBAHUS M CO3/IaHUS TEHETUYECKH MOIUGUIIUPOBAHHBIX OPTraHU3MOB.
IIpeaMeTHBIE pe3yabTAThI
Yuyammuecsi 10JKHBI 3HATD:

e oOIpeJesieHue U 3aJa4d OMOTEXHOJOTHH;

e METOAbl OMOTEXHOJOTHH;

e METOJIbl TEHHOW UHXKEHEPUH;

e STUYECKHE aCIEKThl OMOTEXHOJOIMYECKUX pa3paboOTOK.
Yyamuecsi 10JKHbI yMeTh:

e OIIEHHUBATh dTUYECKUE ACMEKTHl HEKOTOPHIX OMOTEXHOJOTUYECKUX pa3padoToK;

e ITOHUMAaTh HEOOXOJMMOCTh OHMOTEXHOJOTMYECKUX HCCJICAOBAHUU JIA NOBBIMICHUS 3(PEPESKTUBHOCTH
IIPOU3BOJICTBA U CHUKEHUS CE0ECTOMMOCTH MPOAYKIIUH.

Ocnognuvie nonamus. buorexnonorus. 'ennas nnaxenepus. Knonuposanue. buostuka.
Meoscnpeomemmunie ceazu

Heopeanuueckas xumus. OXpaHa NpUPOILI OT BO3IEUCTBUS OTXOJ0B XMMHUYECKHX MPOU3BOJICTB.

Opeanuuecxkasn xumus. CTpoeHne U QYHKIIMA OPTAHUUYECKHUX MOJIEKYJ U UX MyTareHHoe JeiicTBUE.

Duzuxa. PEHTTEHOBCKOE U Apyrue n3iaydeHus. [loHsaTHe 0 103€ U3JIydyeHUss 1 OMOJIOTMUECKOM 3aluTe.
MeTanpeamMeTHbIe pe3ybTaThl
Yuyanuecs J0JKHbI YMeThb:

e paboTtaTh ¢ y4eOHHUKOM, COCTABIISITh KOHCIIEKT naparpada, cXemMbl U TaOJIUIIbI;

e pa3padaThIBaTh INIAH-KOHCHEKT TEMBbI, HCIIOJIB3YSs pa3Hble HICTOYHUKHU UH(OpMALNH;

e T'OTOBUTH YCTHBIE COOOIIEHUS, pedepaThl U IPE3CHTALUHU HA 3aJJaHHYIO TEMY;

e [10JIb30BaThCs MOMCKOBBIMU cucTeMaMu MHTepHeTa.

CEJIIBCKOXO03IUCTBEHHOTO



TemaTnueckum MJIaH

(102 gac, 3 yaca B HEZIEINIO)

Ne Pa3nensr Kon-Bo Cpoxkn JIaGopaTOpHBIX. [IpakTnyeckux. 3a4€Thl
4acoB W3Y4YECHUS pabort pabort
1 buonorus kak Hayka. MeTobt 4 gaca 04.09-11.09 0 0
HAyYHOT'O TTO3HAHUS
2. XUMUSI KIETKH. 10 gacoB 11.09-02.10 1 1
3 CTpyKTYypHO - DyHKIIMOHATbHAS 10 gacos 03.10-23.10 4 1
OpraHu3alys KJIeTOK IPOKaAPHOT U
9YKapHoT.
4 | OOGecrneueHne KJIETOK dHEPrUeH. 7 yacoB 30.10-20.11 0 2
5 HacneactBennas nndopmanus u eé 7 yacoB 20.11-04.12 0 2
peanu3anus B KIETKe.
6 Bocnpoussenenne 6M0I0rn4eckux 7 4acoB 05.12-19.12 1 3
CHCTEM.
7 Pa3MHOXeHHE OpraHu3MOB. 5 yacoB 25.12-09.01 0 1
8 OCHOBBI T€HETHKH 33 gaca 09.01-03.04 1 6
9 I'eHeTHYEeCKME OCHOBBI 4 gaca 03.04-10.04 0 1
UHAUBUAYAIbHOTO Pa3BUTHSA.
10 | .TleHeruka yenoBeka. 8 gacoB 16.04-07.05 0 0
11 | . OcHOBBI ceneKIuu. 7 yacoB 14.05-22.05 0 2
Uroro | 102 vaca 7 19




YyefHO-TeMaTHYeCKOe MVIAHUPOBAHHE

Ne Tema ypoka Bung xonTpons O6opynoBanue Hara
[nan ®DakT

Pa3nen 1. Buosiorus kak Hayka. MeToabl HAYYHOT O
No3HaHus 4 yaca

1 | Ilpeamer u 3amaun oO1ieit Ononoruu. Kparkas ucropuss | YCTHBIE OTBETHI LOP, Tabnuibt
pa3BUTHs OMOJIOTUU

2 | IloHATHE KU3HU, KPUTSPUH KUBBIX CHCTEM YCTHBIE OTBETHI [TOP, Ta0auwb

3 | YpoBHU OpraHu3anuu KUBOW MaTepUu. MeTo bl VYcTHBIE OTBETHI, HOP, TaGnuist
ouosoruu paboTa B rpynne

4 | Metoap! 6uonorun. KoHTponbHOE TECTUPOBAHMUE. Koncnekr HOP
Pasznen 2 Xumus kiaerku 10 yacos

5 Bgenenue B niutosioruto. ctoprisi H3y4eHUs KIETKU. HOP, Tabnuis!

6 Xumudeckasi opranu3zaius kietku. Heoprannueckue YCcTHBIE OTBETHI LOP, Tabnuiis!
BELIECTBA KJIETKU

7 Opranuueckue BeliecTBa KJIeTku. buonornyeckue YcTHBIE OTBETHI LHOP, Tabnuiis!
OHMOITOIMMEPBI — OSJIKH.

8 | ®ynkuuu 6enkoB. JlabopatopHas padora Ne | « OnbITel | YCTHBIE OTBETHI LOP, Tabnuibt
110 OMPEENIEHNIO KaTaIUTUYEeCKOW aKTUBHOCTH
(dhepMeHTOBY

9 | Opranuveckre MOJICKYJIBI — YTIIEBOJIBI YcTHBIE OTBETHI HOP, TaGnuist

10 | Opranundeckue MOJIEKYJIbI — )KUPBI M JIUIIOHIBI YCTHBIE OTBETHI [TOP, TaGau1b

11 | buonoruueckre NOJUMEPHI — HYKIEUHOBBIE KM CIOTHI. [HOP, TaGauibt
JHK.

12 | buonoruyeckue NOJIMMEPHI — HYKIEHHOBBIE KHCIIOTHI. VY CTHBIE OTBETHI HOP, TaGauibt
PHK. AT®

13 | IIpakTuueckas padora Ne 1 «Pemenue 3a1a4d mo VYcTHBIE OTBETHI HOP, TaGnuist
MOJIEKYJIIPHOM OMOJIOTHUIY

14 | 3auér Ne 1 «Xumusi KJIETKH TectupoBanue Tect
Pa3znen3 CTpykTypHO-(pyHKIHMOHAIBHAS
OPraHu3anms KJeTOK MPOKAPHOTOB M YKapHOTOB
104

15 | IlpokapuoTnveckas KieTka YcTHBIE OTBETHI [{HOP, Tabmmiipt

16 | Dykapuoruueckas kierka. HapyxHas [TpoexTHas
UTOIUIa3MaTHUeckas MeMOpaHa. [{lutonnasma JesITeIbHOCTh

17 | OgnomMeMOpaHHbIE OPraHOU bl 3YKaPHOTHYECKON MPOEKT




KJIICTKH

18 | JIBymeMOpaHHbBIC OPraHOW Bl 3YKAPHOTUIECKON KIICTKU MIPOCKT
19 | HememOpaHHbBIe OpPraHONABl YYKAaPHOTUYECKON KIIETKH YcTHBIE OTBETHI LHOP, tabmuum
20 | Knerounoe simpo. CtpoeHue u pyHKIIUUA XPOMOCOM. TectupoBanue Tect EI'D
JlabopaTtopnas pabora Ne 2 « M3zyuenune xpomocom Ha
TOTOBBIX MHUKPOITpEnapaTax»
21 | OcoOEHHOCTH CTPOCHHUS PACTUTEIHLHON KICTKH. JI. pabora LOP, tabmuimst
JlabopaTopnas pabora Ne 3 «IIpurotoBienue u
OIMKMCAaHNE MUKPOIIPENApaTOB KJIECTOK PACTCHHIN
22 | Bupycsl VY CTHBIE OTBETHI. LIOP, TaGnuiibt
JAugaxkTudeckue
KapTOYKH
23 | Cemunap no Teme «CTpOCHHE KICTKNY [IpakTHueckas, o0opyioBaHuE
[TpaxkTnueckas padota Ne 2 « CpaBHEHHE CTPOCHMUSI naboparopHas 115 1a0. paboThI
KJIETOK pacTeHUM, TpuOOB U OakTepuii» paboTa, yCTHbBIE
JlaGopatopnas padota Ne 4 « OnbITHI 10 U3YUECHUIO OTBETHI
MIa3MOJIM3a U JIETUIa3MOJIN3a B PACTUTEIBHON KIIETKE)
Jlabopatopnas padora Ne 5 « M3ydeHue KieTok
JIPOKIKEH 10T MEKPOCKOTIOM)
24 | 3auét Ne 2 « KilerouHble CTPYKTYPBI U HX TectupoBanue Tect
GyHKIMmW)
Pa3znea 4 ObecneyeHnne KJIeTOK Hepruei 7 4.
25 | OOMeH BelIecTB ¥ MPEBPAIICHUE YHEPTHH B KIIETKE. YcTHBIE OTBETHI LOP, Tabnuibt
pabora B
rpyImnmnax
26 | ABtoTpodHBIi THIT 0OMeHa BeriecTB. DOTOCHHTES. YCTHBIE OTBETHI Tect EI'D
CBeToBBI€ peakIui (OTOCHHTE3A
27 | TemHOBBIC peakiini (OTOCHHTE3A YCTHBIE OTBETHI HOP, Tabnuis!
2 yeTBEePTh
28 | Xemocunrtes. [IpakTrueckas padota Ne 3 «CpaBHenue VYcTHBIE OTBETHI, HOP, tabmuibt
po1eccoB (POTOCHHTE3a U XEMOCUHTE3A MpPaKTHYECKas
pabora
29 | DHepretnueckuit ooMeH. CTauu SHEPreTHUECKOTO VYcTHBIE OTBETHI LOP, tabmuist
oOMeHa.
30 | Bpoxxenue u npixanue. [Ipaktuueckas pabota No 4 YCTHBIE OTBETHI,

«CpaBHEHHUE TTPOLIECCOB OPOXKEHUS U ABIXaHUS

IpaKTHYecKas
pabota




31

3auér Ne 3 mo teme «O0ecneuyeHne KJIETOK
JHepruen»

TectupoBanue

Tect

PaznenS HacaencrBennasi uHpopmanus u ee
peanu3anus B KJIeTKe 74

32 | 'enernueckas nHpopmaius B KieTke. [ eHeTHUeCcKuit VYcTHBIE OTBETHI HOP, tabmuumt
KOJ

33 | buocunTes 6enka. Tpanckpumius YCcTHBIE OTBETHI LHOP,

TaOIULIBI
34 | buocunTes 6enka. TpaHcusmms YCTHBIE OTBETHI LHOP, taGnuipl,
MarHuTHBIE
CXEMBI

35 | Ilpaktuueckas pabora Ne 5 Pemnrenue 3a1a4 mo reme Pemenue 3anaun | 1IOP, Tabmuist
«I"eHeTHYECKUI KO

36 | IIpaxtuueckas pabora Ne 6 Penrenue 3a1a4 mo reme Pewenne 3agaun HOP, tabmuist
«buocunres 6enka»»

37 | Perymsanus TpaHCKPUIIUHN U TPAHCIISIUH. HOP, tabmuist
CoBpeMeHHOE MPEJICTABIICHUE O TEHE

38 | 3auéT « 4 mo Teme « HaciencrBennasi ungopmanus TectupoBanue Tect
U e€ peanmu3anus B KJIeTKe»
Pa3nen 6 BocnipousBeaenue 0M010ru4ecKuX CUCTEM
7u.

39 | )Ku3HeHHBIH UK KIIETKA LHOP, Tabmmis

40 | Muro3. ®a3sl MuTo3a. Jlaboparopuas padorta Ne 6 VYcTHBIE OTBETHI HOP, tabnuiisl,
«3yuenue pa3 MuTO3a B KJIETKaX KOPEIIKA JTyKa MUKPOCKOIIBI,

MHUKpOIpenaparTsbl

41 | Meiio3. Da3sl Meiio3a. Y CTHEIE OTBETHI 1IOP, TaGnuiibe

42 | Pa3BHUTHE TIOJOBBIX KIIETOK y )KHBOTHBIX U VYcTHBIE OTBETEI LIOP, TaGnuiie
MOKPBITOCEMEHHBIX pacTeHui. OnI0q0TBOPEHHUE.
[TpaxkTnueckas padota Ne 7 «CpaBHEHHE IPOLIECCOB
OIJIOZIOTBOPEHUS Y LIBETKOBBIX PACTEHUN U
MIO3BOHOYHBIX JKHUBOTHBIX)

43 | Ilpaktuyeckas pabota Ne 8§ «CpaBHEHHE TPOIIECCOB [Ipaktuueckas LOP, TaGnuiibt
MHUTO3a M Meio3a» pabota

44 | Tlpaktuueckas pabota Ne 9 « CpaBHeHHE POIIECCOB [IpakTueckas LOP, TaGnuibt
Pa3BUTHS MOJOBBIX KJIETOK Y )KUBOTHBIX U PACTEHHII» pabota

45 | 3auért Ne 5 mo Teme «Kierka» TectupoBanue Tect

Pasnes 7 Pa3mHokeHHe Opranu3mMoB Su.




46

becnonoe 1 nonoBoe pazmMHo)keHue. BereratuBHoe
pasmHoxenue. [Ipaktuueckas padora Ne 10
«CpaBHEeHHUE MTPOIECCOB OECIIOIOr0 U MOJIOBOTO
pPa3MHOXEHUS»

YcTHBIE OTBETHI

LIOP, TaGmuiiel

47 | Onrorenes. J/Ipobiienue YcTHBIC OTBETHI [HOP, tabnuipt
48 | DMOpuoreHes3: racTpyJISIUs U OPraHOTeHe3 VYcTHBIEC OTBETHI LHOP, TaGnuiibl,
MOJIeTTH

3 4eTBepThH

49 | CxoacTBO 3apoJbIield U IMOpUOHATbHAS VYcTHBIE OTBETHI LHOP, Tabmuiibt
muddepeHnnanys npu3Haxkos. [[pudanHbl HapyIeHUH
pa3BUTHs OPraHU3MOB

50 | IocToMOpHOHATBHBIN MTEPUOT YCTHBIE OTBETHI HOP, tabmuist
Pasznen 8 OcHoBbI reHeTuxku 334

51 | 'eneruka. OCHOBHBIE ITOHATUS '€HETUKH. LOP, Tabnuiisr,
['enernueckas CUMBOJIMKA MarHuTHbIE

CXEMBI

52 | 'mOpuaonornyeckuii METO I U3YUCHHS HACTICIOBAHMS VYcTHBIE OTBETHI LOP, tabnusl,
MpU3HAKOB, pazpaborannblii ['. Mengenem MPAMEPHI 33124

53 | Ilepssiii 3axon I'. MeHnaens — 3aKk0H equHO00pa3us Pemenue 3anaun | LIOP, BapunaHTbI
IIPU3HAKOB MEPBOr0 MOKOJIECHUS 3a/1a4y

54 | Bropoti 3akoH ['. MeHaenst — 3aK0H pacIiierieHus YCcTHBIE OTBETHI LHOP, taGnuipl,
MIPU3HAKOB BapHaHTHI 33124

55 | [luronoruueckre oCHOBBI 3aKOHOB [. MeHnpaes. YCTHBIE OTBETHI LHOP, Tabmuiibt
I'mmore3a 4uCTOTHI TaMET

56 | IIpaktuueckas pabora Ne 11 «CocraBrnenue cxem Pemenue 3anaun TekcTel 3a1a4,
CKpELIMBaHUS» oP
[TpakTuueckas pabota Ne 12 «Pemienne reHeTHUECKUX
3a/1a4 Ha MOHOTHOPUIHOE CKPEIINBAHUE

57 | Ananuzupyroliee CKpeluBaHue. VYCcTHBIE OTBETHI LOP, Tabauibt

58 | JJurubpuanoe u moITUruOpUIHOE CKpELIMBaHHE. VYCcTHBIE OTBETHI Tekctol 3a1a4,
Tperuii 3akoH I'. Menaens — 3aKk0H HE3aBUCUMOTO OoP
HACJIeZIOBaHUs IPU3HAKOB

59 | Cratuctuyeckuil XxapakTep HaCJIeCTBEHHOCTH. VYcTHBIE OTBETHI HOP, tabmuimbt
OTKJIOHEHUS OT CTATUCTUYECKUX 3aKOHOMEPHOCTEH

60 | IIpaktuueckas pabota Ne 13«Pemenue reneTnyeckux Pemenne 3amaun TekcTsl 3a7a4
3aJa4 Ha AUTHOPUIHOE CKPEIIMBAHUE»

61 | XpoMocomHas TeOpHs HACIEACTBEHHOCTH YCTHBIE OTBETHI [HOP




62

CuermieHHoe HacnenoBaHue reHoB. 3akoH T. Moprana

YcTHBIE OTBETHI

1IOP, TaGmuiie

63 | Ilpaxtuueckas padora Ne 14 « Pemenne renetnueckux | Permienue 3amaun TekcTsl 3a0a4
3a/1ay Ha CIETJICHHOE HACTICIOBAHKEC)

64 | I'eneruka mosia. HacnenoBanue npu3HaKoB, VYcTHBIE OTBETHI HOP, tabmuimt
CIEMJICHHBIX C TI0JIOM

65 | [Ipaktuueckas pabora Ne 15 «Pemnienne reHeTnuecknx Pemienne 3amaun TekcTsl 3a7a4
3aJ1ay Ha CIETICHHOE C TT0JIOM HACIICTOBAHUE)»

66 | I'enoTun kak 1enocTHas cucreMa. [ eHoM.

67 | B3aumoseiicTBHE reHOB YcTHBIE OTBETHI [{HOP, Tabmmiipt

68 | Ilpaktuueckas pabora Ne 16 « PernieHne reHeTHYECKUX Pentenue 3amaun TekcTHI 3a1a4
3aJlay Ha B3aMMO/ICHCTBHE HEAJUICIbHBIX TEHOBY

69 | 3auér Ne 6 «PemieHHe reHeTHYECKHX 32124 TectupoBanue TekcTsl 3a0a4

70 | 3auét Ne 7 mo Teme: «OCHOBHbIE 3aKOHOMEPHOCTH TectupoBanue TecTsl
HACJIeICTBEHHOCTHY

71 | 3aBUCUMOCTH MPOSBIICHUS TEHOB OT YCJIOBUY BHEIIHEH Vcerueie otBetel | LHOP, xommtekmun
cpensl. (MoaudukanuonHas N3MEHYHUBOCTb,
dbeHoTunYecKkasi U3MEHYUBOCTh)

72 | MoaudukannoHHas n3MeHYMBOCTh. Hopma peakiuu YcTHBIE OTBETHI Komnexun
MpHU3HaKa.

73 | Jlaboparopnas pabora Ne 7 «ITocTpoenne JlabopaTopHas Komnekunn
BAPUALMOHHOTO Psifia M BapUALMOHHON KPUBOW) pabota

74 | CraTucTHYECKHE 3aKOHOMEPHOCTH MOJIU (PUKAITMOHHOMN Y CTHBIE OTBETHI 1(0)
M3MEHUYHUBOCTHU

75 | HacnenctBenHas (reHOTHIIMYECKAsl ) K3MEHYMBOCTD YCTHBIE OTBETHI IHOP, Tabmis

76 | Knaccudukanust myranumii. [ eHHBIC MyTanun YCTHBIE OTBETHI HOP, tabmuist

77 | Knaccudukanuust Mytauuil. XpoMOCOMHBIE MYTallUH. YCTHBIE OTBETHI [1OP, TaGnuiibt

78 | 'eHOMHBIC MyTallUH YCTHBIE OTBETHI LOP, Tabnuis!

79 | 3aKOH rOMOJOTHYECKHUX PSIIOB HACJIEACTBEHHOM VYCcTHBIE OTBETHI LOP, Tabauibt
M3MEHYHUBOCTU

80 | Cemunap «PemieHue 3a7a4 110 TCHETUKE U3 MaTepuajioB | Pemienue 3amxaun TexcTrl 3a1a4
'MA»

81 | Cemunap "PemicHwue 3a7a4 Ha pa3InIHbIC THITBI Pentenue 3amaun TexcTsl 3ama4
HacienoBaHus u3 matepuanos [ T1A"
3 4eTBepThH

82 | Cemunap « OCHOBHBIC 3aKOHOMEPHOCTH TCHETHKH YCTHBIE OTBETHI 1HOP

83 | 3auét Ne 8 nmo Teme: «M3MeHYHBOCTHY TectupoBanue Tect

Pa3;[e.119 I'eHeTH4ecKHe OCHOBBI HHIAUBUAYAJBHOI'O




pa3Burus 4 4.

84 | OcHOBHBIC 3aKOHOMEPHOCTH (PYHKIIHOHUPOBAHUS T€HOB Koncnekt HOP, tabmuist
B XOJ[€ MHANBUYaJILHOTO Pa3BUTH

85 | IIposinenne renoB B pazsutuu. [LneiioTpornHoe VYcTHBIE OTBETHI HOP, tabmuimt
JIEHCTBUE TEHOB

86 | Jleranbubie myTanuu. [IpakTudeckas padora No Joxmanb Cetp
17«BbIsiBIeHIE HCTOYHUKOB MYTareHOB B OKPY>KarOIICH
cpene»

87 | Cemunap «Pemenue 3a1a4 Ha onpeaesieHue TPyl YCTHBIE OTBETHI LHOP, Tabmuiibt
KPOBU»
Pa3nen 10 I'eneTnka yesoBeka 8 4.

88 | OcobeHHOCTH U METOJIbl M3YUEHUs TeHETUKH YeJIOBeKa YCTHBIE OTBETHI L1OP, TaGnuibl

89 | XpoMocoMBI M reHeTHY eCKHe KapThl YeJIOBEKa YCTHBIE OTBETHI L1OP, TaGnuiibl

90 | I'eHeamornyeckuii METOJT M aHAJIU3 POJOCIOBHBIX YcTHBIE OTBETHI HOP, Tabnuis!

91 | Cemunap «Pemrenue 3ama4 Ha aHAIN3 POJOCIOBHBIX Pemenue 3anaun 3agaun
YeJI0BEKa»

92 | brm3HENnoBBIN U APYTUE METOBI HCCIICIOBAHUS B VYcTHBIE OTBETHI HOP, tabmuibt
TeHETHKE YeJIOBEKA

93 | HacnencrBeHHbie 00IE3HU YEIOBEKA M MEPHI KX YcTHBIE OTBETHI HOP, tabmuumt
pOoUITAKTHKI

94 | Cemunap «PemeHune reHeTHYeCKHX 3a/1a4d Ha Pemenne 3amaun 3agauu
HaclleZIoBaHUE pe3yc-(hakTopa y yeIoBeKa»

95 | 3auér Ne 9 mo Teme: « I'eHeTHKA Ye10BEKa» TectupoBanue Tect
Pa3nen 11 OcHoBbI cesiekuuu 7 4

96 | Cemekus, €6 3aga4i U METOALI, HX T€HETHYECKHUE YcTHBIE OTBETHI LIOP, Tabnuiibe
OCHOBBI.

97 | LleHTpBl MHOTOOOPA3HUS M TPOUCXOXKICHUS KYJIbTYPHBIX | YCTHBIE OTBETHI, HOP, TaGnuiibt
pactenuil. [Ipaktnueckas padorta Ne 18 IIPAKTUYECKAsI
«CpaBHUTEIbHASA XapaKTEPUCTUKA TOPOJ U COPTOBY paboTa

98 | Co3znmanue copToB pacTeHUd. MeTObI CENEeKITNU YcTHBIE OTBETHI HOP, tabmuibt
pacTeHuit

99 | Cozmanue mMopo )KUBOTHBIX. METOIBI CeNIeKITNU Joxmanbt LHOP, Tabmuibt
JKUBOTHBIX

100 | Cenexuust MUKPOOPTraHU3MOB TectupoBanue LHOP, Tabmutpt

101 | buorexnonorus. [Ipaktuueckas padora No 19 « VYcTHBIE OTBETHI LHOP, TaGmuibt




AHaHI/IS, OLCHKA 3TUYCCKUX aClICKTOB PA3BUTHUA
HCKOTOPBIX HCCHCIIOB&HHIZ B OMOTEXHOJIOT N

102 | O6o6menue o kypcy 10 kmacca (yrmyOnéHHBIM becena NunuBunyanbHbIe
YPOBCHb 3alaHuA
CIINUCOK JIMTEPATYPBI

JI71s1 KOHTPOJIS 3HAHUM:

JLII. AnactacoBa. O6mas 6uonorus. Junakrunyeckue Mmatepuaisl. — M.: Benrtana-I'pad, 1997 — 240 c.

buonorus 10-11. Ilpaktukym ans ydanmxcs 10-11 kiaccos oOuieodpasoBarenbHbix yupexkaeHuil. Ilpopunbabiii yposens. /I.M. dpmvmimun, O.B. Cabnnna,

JI.B. Beicoukas, I[1.M. bopoaun/ - M.: IIpocBemenue, 2008, - 143 c.

['oToBUMCS K equHOMY rocynapcTBeHHOMY 3k3aMmeny: buomorus/ Uenosek. — M.: Ipoda, 2004. I'oToBUMCS K €AMHOMY TOCYAapCTBEHHOMY 3K3aMEHY:

buonorus/ Pacterus— M.: [lpoda, 2004. ['oToBUMCS K €IMHOMY rOCyaapcTBEeHHOMY 3k3aMmeny: buonorus/ JKusotasie. — M.: Ipoda, 2004.

['oToBUMCS K €IMHOMY TOCyIapCTBEHHOMY 3Kk3aMmeHy: buonorus/ O6mas 6uonorus — M.: Ipoda, 2013.

B.b. 3axapoB OGmias 6uonorus: TecTsl, BOmpockl, 3ananus: 9-11 k. B.b. 3axapos u ap. — M.: [Ipocsemienue, 2003.

T.B. IBanoBa COOpHUK 3a/IaHMi 110 001Iel OMOIOTUH: MOocoOue sl yJaumxcest 001eoopa3oBaTenbHbIX yupexkaenuii — M.: [Ipocsemenue, 2002.

A.A Kamencknii, H.A Cokomnoa, C.A. TutoB. BcTynuTensHbIe 9K3aMeHBI: Balla olleHKa mo ouosiorun. — M.: M3gatensckuit ientp «Benrtana ['pad», 1996.
A.A. Kamenckuii u ap. 1000 BonmpocoB u oTBeTOB. bronorus: yuebHoe nocodue st mocTynaroumx B By3sl. — M.: KunxkHblit 1oM «YHUBepcutem, 1999.
I'. U. Jlepuep O6mas 6uonorus. [Toypounsie TecTsl 1 3aganus. — M.: AkBapuym, 1998.
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Msrkosa A.H., Kamunosa I'.C., Pe3uukona B.3. 3auers! 1o 6uosorun: O6mas ouonorus. — M.: JIuct, 1999.
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CusornazoB B.1., CyxoBa T.C., Ko3nosa T.A. O6mas 6uonorus. 10 knace: mocobue nist yunrens. — M.: Alipuc-tipecc, 2004,
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MynbTUMenitHBIE TTOCOOHS:

OtxkpsiTas buonorus 2.6. — MznatensctBo «HoBsiil auck», 2005. 1C:



Penerurop. buonorus. — 3A0 «1 C», 1998-2002 rr. ABropsl — k.0.H. A.I'. JImutpueBa, k.0.H. H.A. Psa6umukoBa OtkpeiTas buonorus 2.5 — OO0

«®Dusukon», 2003 r.

Astop — I.11. MamonToB / [Tox pen. k.6.H. A.B. Maranuna. Bupryanpnas mkona Kupumna u Medoaus.

Menuateka o omonorun. — «Kupumn u Medoauii», 1999-2003 rr. Asropsl — akagemuk PHAUW B.b. 3axapos, n.n.H. T.B. BanoBa, k.0.H. A.B. MaTtanuH,
k.0.H. N.YO. baknymmuckas, T.B. Audumosna.
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