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IMOACHUTEJ/IbBHASA 3ATIMCKA

Pabouasi mporpamma Kypca «buonorusi» ans 10-11 kmaccoB (mipodunbHBIA ypOBeHb) (fasiee MO TEKCTy - IPOrpaMma) SIBASETCS
KoMmrioHeHTOM OCHOBHOM 0Opa3oBaTe/ibHOM Tporpammbl cpegHero obinero obpaszoBanus MAQOY COIII Ne 1 «ITomudopym», KoTopas
pa3paboTtaHa Ha ocHoBe dejepasbHOM 00pa3oBaTe/NLHOM TIPOrpaMMbI CpegHero o0iero obpa3oBaHus, ofgobpeHHON PenepanbHBIM yueOHO-
METOZIMUECKUM 00beZitHeHHeM 110 o0ijemMy obpa3oBaHuio OoT 18 mas 2023 T. U yTBEp)KIAEHHOM MpHKa3oM MuHnpocBelienuss Poccun ot
18.05.2023 Ne371.

[Tporpamma pa3pabotaHa Ha OCHOBe TpeOOBaHMIA K pe3y/ibTaTaM ocBoeHus: OCHOBHOW 00pa3oBaTe/ibHOM MpPOrpaMMbl CpeZHero o01ero
obpa3zoanuss MAOY COII Ne 1 «ITosmdopym» ¢ yueToM ITPOrpaMM, BK/IFOUEHHBIX B €e CTPYKTYPY.

ITporpamma cooTBeTcTByeT TpeboBaHussM DeziepasibHOTO TOCYapCTBEHHOrO0 00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO 0O0II[ero
oOpa3oBaHus ¥ obecrieurBaeT AOCTYKeHUe TUIAHUPYEeMbIX pe3y/bTaToB ocBoeHUss OCHOBHOW 0Opa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 00IIiero
obpazoBanust MAOY COIII Ne 1 «ITosmudopym».

YueOHbIN nipeaMeT «buosiorus» yriyonéHHoro ypoBHs usyuenus (10—11 Kiaaccel) IBASIETCS OHUM U3 KOMIIOHEHTOB TTPeJMeTHOM 00/1acTh
«EctecTBeHHO-HayuHble TipeaMeThbi». CormacHo monoxenusMm PI'OC COO mnpodwunbHble yueOHbIe MpeAMeThl, W3yuyaeMble Ha YI/yOJIEHHOM
YPOBHe, SIB/ISIOTCSA criocob0oM auddepeHIraliyu 00yJyeHns: Ha YpOBHe CpeHero ob1ero oopa3oBaHus U MPU3BaHbl 00€CIEUUTDb ITPEeMCTBEHHOCTD
MEXKy OCHOBHBIM 00IIIMM, CpeTHUM 00ILHUM, CpeTHUM MpodeCcCHOHANTbHBIM 1 BBICIIMM 00pa3oBaHreM. B TO >ke BpeMst KaXKAbIM U3 3TUX YUeOHBIX
TIPeIMETOB [JOJDKEH ObITh OPUEHTUPOBAH Ha TIPUOPUTETHOE pellleHrHe 00pa30BaTe/IbHbIX, BOCITUTATEIbHBIX M Pa3BUBAIOIIMX 3a/lau, CBS3aHHBIX C
npodopueHTalel 0OydaroIMXcsi W CTUMY/JIMPOBaHWEM HWHTepeca K KOHKDETHOM 00/laCTM HAy4yHOTO 3HaHWs, CBSI3aHHOTO C OWOJIOTHel,
MeJULMHOM, 5KOJIOTUeN, ICUXO0JIOTHel, CTIOPTOM U1K BOEHHBIM JIeJI0M.

[Tporpamma 1o yueOGHOMY Tipeamety "buosiorust” maét ripejcTaB/ieHVe O LieJid U 3a/layax M3ydeHUs yueOHOro rpeamera «buosorusi» Ha
yryiyOnéHHOM YpPOBHe, ompefienisieT o0si3aTesibHOe (MHBApHAHTHOE) TIPeIMETHOE COZiep)KaHHe, ero CTPYKTypHpOBaHHWe T0 pa3jesiaM U TeMam,
pacripefieieHe TI0 KJjaccaM, pEeKOMEHZYeT TI0C/e/l0BaTe/lbHOCTh HW3ydeHWs: yueOHOTO Marepyasa C YUETOM MEXIPeAMETHbIX W
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKMA yueOHOro Iporiecca, BO3PacTHBIX 0CoOeHHOCTel oOyuaromuxcsi. B mporpamme mo 6uosiorvy peann3oBaH
TIPUHLAT TIPEeMCTBEHHOCTH C U3yueHWeM OHOJIOTMM Ha ypPOBHe OCHOBHOrO oOImero obOpa3oBaHus, Omarofapsi uemy IPOCMaTpPUBAETCS
HarpaB/IeHHOCTh Ha TIOC/eAyIolllee pa3BUTHE OMOJOrMUecKUX 3HaHWM, OpPHEHTUPOBaHHBIX Ha (HOPMUpPOBaHHE eCTeCTBEeHHO-HayuHOTro
MHUPOBO33DEHUS], JKOJOTUUECKOTO MBIIIJIeHHs, TPE/ICTaBJIeHU O 370poBOM oOpa3e »XM3HH, Ha BOCMHUTaHHE Oepe)XHOro OTHOIIeHUs K
OKpY)Karolllell TIpUpo/IHOY cpefie. B mporpamMe 1o OMOOTHMM TakKe IMOKa3aHbI BO3MOXXHOCTH y4ueOHOTO mpegmera «buosiorusi» B peanu3anyu
tpeboBanuit ®I'OC COO K TIaHUPYeMbIM JIMYHOCTHBIM, MeTarpeJIMeTHbIM W TIPeJMEeTHBIM pe3y/bTaTaM OOyueHHs: U B (HOpPMHUPOBaHUM
OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTeIbHOU [IesITe/IbHOCTH O0YUaroIuXcsi TI0 OCBOEHHIO COZiep>KaHusi OHMoornyeckoro o0pa3oBaHUsl Ha YPOBHE
cpenHero ob1iero o6pa3oBaHusl.

YuebGHbIi1 mipegMeT «Buosorusi» Ha ypoBHe cpefHero obOiero o0Opa3oBaHusi 3aBepiilaeT OuoOIOTHYeCKoe oOpa3oBaHMe B ILIKOJIe U
OPHEHTHPOBaH Ha pacliMpeHue W yriayO/jeHWe 3HaHWK OOyuaroIMXCcs O >KUBOW MPHUPOJle, OCHOBAX MOJIEKY/ISIPHOM W K/I€TOUHOW OHosoruu,
5MOpH0/IOTHH ¥ GUOIOTUN Pa3BUTHS, T€HETUKH, CeJIeKLIUUA, OMOTeXHOIOTUU, IBOJIIOLIMOHHOTO YUeHUs U 9KOJIOTHH.

W3yuenne yuebHOro npeamera «buosiorusi» Ha yriy0/ieHHOM YpPOBHE OPHEHTHPOBAHO Ha IMOJATOTOBKY OOYUarOIIMXCS K TOC/TIeAYIOIeMY
nojiydeHHi0 Ouosioruueckoro obpa3oBaHusi B By3aX W OpraHu3alusix cpefjHero rpodeccroHasbHOT0 obpa3oBaHus. OCHOBY ero cojiepKaHus
COCTaBJISIET CHACTeMa OMONIOTWYEeCKUX 3HAHWM, TOJyUeHHBIX TPU M3yYeHUH OO0YYalOU[UMHCS COOTBETCTBYIOL[UX CHUCTEMaTHUECKUX pa3/eioB
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Ovosoruy Ha ypoBHe OCHOBHOTO o0iiero obpa3oBanusi, B 10—11 kjaccax 3TW 3HaHHUS TIOMydYarOT pa3BUTHe. Tak, pacivpeHbl U yriyOsieHbI
OuosiornyecKre 3HaHWS O pacTeHUsX, KUBOTHBIX, Tprbax, OakTepusix, opraHu3Me uesioBeka, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH, JOTIO/THUTETHHO
BK/IFOUEHbI OMOJIOTMUECKHe CBe/IeHUS] TIPUK/IQHOTO W TIOMCKOBOTO XapakKTepa, KOTOPble MOXKHO WCIO/Ib30BaTh KAaK OPWUEHTHUPBI ISt
nocseiyroiero Beibopa npodeccun. Bo3moykHa Tak)Ke MHTeTpalvsi OMOJIOTMYeCKUX 3HAHWM C COOTBETCTBYIOILMMH 3HAHHUSIMH, TIOJyYeHHBIMU
00yJaroIMMUCS TTPU U3YUYeHUH (PU3MKH, XUMHUH, reorpadvu 1 MaTeMaTHKH.

CTpyKTypa mporpammbl 1o yuebHomy mpeameTy "buonorus” oTpa’kaeT CHCTEMHO-YPOBHEBBIM M SBOJIFOLMOHHBIN TOAXO/bI K HU3yUEHHIO
ouosioruu. COrjiacHO UM, U3y4arOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE /ISl )KUBBIX CUCTEM Pa3HOTO YPOBHsI OpPTraHU3alvy, 3BOJTIOLUN
OpraHM4ecKoro Mvpa Ha 3emsie, COXpaHeHUsI OMOIOrUYeckoro pa3HooOpasus riaHeThl. Tak, B 10 Kjacce M3yuyarOTCsi OCHOBBI MOJIEKYJISIDHON U
KJIETOUHOM Ouosoruu, >SMOpUOIOTMM W OHUOJIOTUM pa3BUTHSA, TEHETUKHM | CeJIeKIMMA, OWOTEeXHOJIOTHH W CHHTETUUECKOM OWOIOrHH,
aKTya/IM3UPYIOTCS 3HaHUS 00YUaroIUXCs 10 O0TaHUKe, 300/I0THH, aHaTOMHUH, (DU3UOI0THU YesioBeka. B 11 kjacce M3yuaroTCsl SBOTIOIIMOHHOE
yueHHe, OCHOBBI 3KOJIOTWU U yueHue o buocdepe.

YueOHbIN TipegMeT «buosiorys» pyU3BaH 00€CeunTh 0CBOEHHE 00YUalOIUMHUCS OMOOTHUYeCKUX TEOPUH U 3aKOHOB, WZel, PUHIIUIIOB U
TIPaBUJI, JIe)Kall[iX B OCHOBE COBPEMEHHOM eCTeCTBeHHO-HAayYHOM KapTWHbI MUPA, 3HAHWM O CTPOEHHH, MHOT000pa3uu U 0COOEHHOCTSIX KIIeTKH,
OpraHu3Ma, TMONY/SLUY, OWOIleHO3a, SKOCHUCTEMbBI, O BbIJAIOIIMXCS HAYUHBIX AOCTW)KEHHSIX, COBPEMEHHBIX MCC/Ie[OBAaHUSIX B OHOJIOTHH,
MPUKJIAZHBIX acrieKTaxX OUOo/IoruuecKruX 3HaHWM. [/ pa3BUTHS U TIOAIep)KaHUsI UHTepeca 00yJaromyxcst K OMO/IOruy Hapsily CO 3HAUUTeTbHBIM
00BEMOM TEOPETHUECKOTO0 MaTepuasia B COJEep)KaHWW TPOTrpaMMbl M0 OHOJIOTHM MPeAyCMOTPEHO 3HAaKOMCTBO C WCTOPHEM CTaHOBJIEHUs U
pa3BUTHS TOW WM WHOM 06sacTH OMONOTHMM, BK/IAZIOM OTEUeCTBEHHBIX W 3apyOe)KHBIX YUEHBIX B pellleHHe Ba)KHEHIIUX OUOJIOTUYeCKUX U
9KO0JIOTHUECKHX TTPO0/IeM.

Llens u3yuenust yuebHoro mpeamera «buosiorusi» Ha yriay0/J€HHOM YpOBHE — OBJlafieHHe OOydaroIMMHCSl 3HAHUSMH O CTPYKTYPHO-
(yHKI[MOHALHOM OpraHu3alliy KUBBIX CUCTEM Pa3HOT0 paHra U IpuobpeTeHre YMeHUH MCI0/b30BaTh 3TU 3HaHUS B (OPMHUPOBAHUU MHTEpeca K
orpe/ie/IéHHONW 00/1acTH TIPOheCCUOHATBHOMN [1esITe/TbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BhIOOPY yueOHOTO 3aBefleHUs il TIPO/IOJDKEeHUs
O10J/I0rHUecKoro oopa3oBaHusl.

HocTwkeHue 1jey u3ydeHus yueOHOTO rpegmeTa «bronorvsi» Ha yriiy0jéHHOM ypoBHe 00eCrieurBaeTCsl pellieHreM CJIeAYIOIINX 3a/iayu:

OCBOEHMEe 00yuaroIMMHUCS CUCTeMbI OMOJIOTMUECKUX 3HAHUKN: 00 OCHOBHBIX OMOJIOTMUECKMX TEOPUSIX, KOHILIEMIIUSIX, TUTOTe3aX, 3aKOHaX,
3aKOHOMEDHOCTSIX U TIpaBWIaX, COCTaB/SIOINIAX COBPEMEHHYH) eCTeCTBEHHO-HayYHYH0 KAapTHMHY MHDPa; O CTPOEHUH, MHOroobpasuu W
0COOEHHOCTSIX OMOJIOTHUECKHUX CUCTeM (K/IeTKa, OpraHu3M, TOMNyJsius, Bui, OuoreoreHo3, Ouocdepa); O BBIAAIOUUXCA OTKPBITHIX U
COBpPEMEeHHBIX MCC/Ie[JOBaHUSIX B OMOIOTHY;

03HaKOMJ/IeHHe OOyuaroluxcsi C MeToJaMH TI03HaHUSI JKUBOM TPUPOABI: HCC/Ie[0BaTeTbCKUMUA MeTOAAMU OHOJIOTHYeCKMX HaykK
(MOJIeKy/ISIPHOM W K/IeTOUHOW OWOioTHH, 3MOpPHO/IOTUM W OWOJIOTMM Pa3BUTHS, TEHETUKHW W CeJIeKI[UHM, OMOTeXHOJIOTUM U CHHTeTUYeCKOH
O6uo0rUx, TIaJIeOHTO/IOTHH, SKOJIOTUH); METOJaMH CaMOCTOSITe/TbHOTO TIPOBeJieHUsT O10/IOTUUeCKUX WCCIeJoBaHUM B 1abOpaToOpuu U B TIPUpO/ie
(HabsroeHMe, U3MepeHue, SKCIIEPUMEHT, MO/Ie/TUPOBaHUe);

OB/IaJileHNe O0yUarol[UMHUCS YMEHUSIMU: CAMOCTOSITeJTbHO HAaXO[AWTh, aHA/JM3UPOBaTh W HCII0/b30BaTh OMOJIOTHUYECKYI0 WHGMOpPMAI[HIO;
T0/Tb30BaThCsl  OMOJIOTUUECKOW TEePMHHOIOTHEH W CHMBOJIMKOM; YyCTaHAaB/IWBaTh CBSI3b MEXJY pa3BUTHEM OWONOTHHM U  COIUAIbHO-
9KOHOMHUYECKUMH U IKOJIOTHUeCKUMH MpobieMamMu uesioBeUeCTBa; OLIeHUBATh TTOC/IeZICTBUS CBOel [esiTe/IbHOCTH 110 OTHOIIIEHHUIO K OKPY Karolei
TIPUPOJHON cpefie, COOCTBEHHOMY 3[J0DOBbIO U 3/I0POBBIO OKDY)KAIOIIUX JIFOJIed; O0OOCHOBBIBAaTb U COO/IO/aTh Mepbl TPOQUIaKTHKU
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MH(EKLMOHHBIX 3a00/1eBaHNH, TTPaBUJIa TIOBe/IeHNs B TIPUPO/e U obecrieueHrs: 6€301acHOCTH COOCTBEHHOM »KHU3He[esITe/TbHOCTH B Upe3BbIUaiiHbIX
CUTYaLUsIX TIPUPO/IHOTO U TEXHOTeHHOT'0 XapaKTepa; XapaKTepu30BaTh COBPeMeHHbIe HayuHble OTKPBITHS B 00s1acT OMoI0rny;

pa3BUTHe y OOyUaromMXCsl UHTE/UIeKTYaJbHBIX M TBOPUECKMX CIIOCOOHOCTeH B TIpoliecce 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSMHU U
COBpEMeHHBbIMU HCCJIeIOBaHUSIMA B OWOJIOTHH, pelllaeMbIMU ei0 TipobjieMaMu, MeTOJ0JoTvell OMONOTHYeCcKOro WCC/e0BaHusl, TPOBeJeHUs
JKCIIePUMeHTa/IbHBIX UCC/IeJOBaHNM, pellieHnst OM0/IOruYeCcKrX 3aziay, MOZe/TMPOBaHust OM0/IOTMUeCcKUX 00BEKTOB 1 TIPOL[eCCOB;

BOCITMTaHWe y OOYyYaroIMXCs 1[eHHOCTHOTO OTHOLLEHWs] K >XMBOW TMPUpOJie B L[eJIOM U K OT/elbHbIM eé 0o0beKTaM U SIBIEeHUSM;
(opMUpOBaHUE 3KOJIOTMUYECKOM, TeHeTHUeCKOd I'pPaMOTHOCTH, OOIIel Ky/lbTypbl TOBeAeHHUs B TPUPOJe; MHTETrpPaluM ecTeCTBeHHO-HayUHbIX
3HaAHW;

nprobpeTeHre 00yUarOIMMHUCS KOMITETEHTHOCTH B PAl[MOHAJbLHOM TIPUPOZOII0/b30BaHUU (COO/I0/ieH e TIpaBU/I TOBe/leHUs] B TIPHUPOJE,
OXpaHbl BHU/IOB, 3KOCHCTeM, Ouocdepsr), coOXpaHeHHH COOCTBEHHOTO 370pPOBbS U 3[0POBbS OKPY)KAOIUX Jirofiel (cobmofeHust mep
npoduIakTUKA 3aboseBaHui, obecriedeHre 0e30MACHOCTH >KU3HEJeSTeTbHOCTU B UpPe3BbIYAHBIX CHUTYal[UsIX TPUPOJHOTO M TEXHOTE€HHOTO
XapakTepa) Ha OCHOBe MCTI0/Ib30BaHMs OMOIOTHUYeCKUX 3HAHUHM U YMEeHHUH B TIOBCeTHEBHOM JKU3HU;

CO3/laHWe YC/IOBWM /JIi OCO3HAHHOTO BbiOOpa O00OyuarOIIMMHUCS WHAWBUAYaJbHOW 00pa3oBaTeNbHON TpPaeKTOPHH, CIIOCOOCTBYHOIIEH
MOC/IeAYoIeMY MPodeCCHOHaTbHOMY CaMOOTIPe/ie/IEHUI0, B COOTBETCTBUM C UHAVWBUAYATbHBIMUA UHTEpeCaMH 1 TIOTPeOHOCTSIMU pPerrvoHa.

OO6111ee uKC/I0 YaCOB, OTBEJEHHBIX Ha M3yueHHe OHOJIOTUM Ha yriy0/ieHHOM ypOBHe cpeJHero obijero obpasoBanus, coctasisier 204 vaca:
B 10 knacce — 102 yaca (3 yaca B Heziento0), B 11 knacce — 102 vaca (3 uaca B Hefie/o).

Otbop opraHu3alMoOHHBIX (OPM, METOZOB U CPeACTB OOyueHHs: OMOJIOTHH OCYIIECTB/SETCS C yUETOM CrelUPUKU ero CofepKaHus U
HarpaB/IeHHOCTH Ha MPO/I0JDKeHHe O10/Ioruueckoro 006pa3oBaHus B OpraHU3alyusx CpeAHero MpogecCHOHaTBHOTO U BBICIIEr0 00pa30BaHusl.

Obs13aTeTbHBIM yC/I0BUEM TIpY 00y4yeHHH OH0J/IOTHH Ha YT/TyO/IEHHOM YPOBHeE SIBJISIeTCSI TIPOBeieHHe 1ab0paTOPHBIX U MPAaKTUYeCKUX paboT.
Taxke yyacTrie 00ydaroImMXCsl B BBITIOJIHEHWHU TIPOEKTHBIX U yueOHO-HCC/ie[0BaTe/TbCKUX PabOT, TeMaTHKa KOTOPBIX OIpeZeseTcs yuuTeieM Ha
OCHOBe MMEOIIUXCS MaTepruabHO-TeXHUUeCKUX PECYPCOB U MECTHBIX TIPUPOZAHBIX YCIOBUH.

COAEPXXAHUVE OBYUEHUSA
10 KJITACC
CojeprkaHKe TIPOrpaMMbI, BbiZIeJIEHHOe KypCUBOM, He BXOJWT B IPOBEPKY rOCYAapCTBEHHOM UToroBoi arrectauuu (['MA).

Tema 1. buosiorus Kak Hayka

CoBpeMeHHasi OWoO/IOTHsST — KOMIUIEKCHasi HaykKa. KpaTkasi vicTopusi pa3BUTHsI Ouosiornu. buonornyeckue HaykM W HM3ydaeMble UMH
nipo6siembl. dyHIaMeHTaIbHbIe, TIPUK/Ia[HbIE ¥ TIOMCKOBbIe HayUHbIe NCC/IeJ0BaHUS B OMOJIOT M.

3HaueHue Owosioruv B (OPMHUPOBAaHMU COBPEMEHHOW eCTeCTBeHHO-HAayYHOW KapTWHbI Mupa. IIpodeccuu, cBsizaHHbIe C OMOIOTHEN.
3HaueHue OMOJIOTHM B TIPAKTUYECKOH [1esiTe/TbHOCTH UesioBeKa: MeJNLIHe, CelTbCKOM X035HCTBe, TIPOMBIIILJIEHHOCTH, OXpaHe MPUPO/IbL.

JemoHcTpaLuu

[MToptpeTtsl: Apuctotens, Teodpacrt, K. JIunneit, XK. b. Jlamapk, Y. JapBuH, Y. 'apseii, . Menzens, B. U. Bepuagckuii, U. I1. I1aBnos, U.
N. Meunukos, H. 1. BaBunos, H. B. Tumodees-PecoBckuii, [Ix. YotcoH, ®@. Kpuk, [I. K. bensies.

Tabnuibl u cxeMbl: «CBsI3b OMOJIOTHY C APYTUMH HayKaMn», «CrcTeMa OHO/IOTMUeCKUX HayK».

Tema 2. J)KuBble CUCTEMBI ¥ UX U3yUYeHHe



JKuBble cucTeMbl Kak mpeiMeT W3ydeHWs Ouosiorud. CBOMCTBA JKUBBIX CHUCTEM: €AWHCTBO XWMHUYECKOTO COCTABa, JUCKPETHOCTb U
LIeJIOCTHOCTb, CJIOXKHOCTb M YIOPSIOYeHHOCTb CTPYKTYPbl, OTKPBITOCTb, CamMOOpraHu3alysi, CaMOBOCIIpOU3BeJleHHe, pa3JpaKUMOCTh,
W3MEHUYMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHv3aliy KUBbIX CUCTeM: MOJIEKY/ISIPHBIM, K/IeTOUHbIN, TKaHEBbIM, OpraHU3MeHHbIN, MOIy/ISILMOHHO-BHU0BOM, S5KOCUCTEMHBIM
(6buoreorieHOTHUECKMH), OrocdepHbIid. [Iporjeccel, POUCXOAAIIE B >KUBBIX cHcTeMaX. OCHOBHbIe TIPM3HAKW >XUBOro. JKu3Hb Kak (opma
CyllleCTBOBaHMsI MaTepuu. Hayku, n3yuaroiiye KvBble CUCTeMbI Ha pa3HbIX YPOBHSIX OpraHU3aluu.

N3yuenue xuBbIX cucTeM. MeTogel Ouosornueckoii Hayku. HabmiogeHue, n3MepeHHe, SKCIIEPUMEHT, CHCTeMaTH3alsi, MeTaaHasu3.
[ToHsiTe O 3aBUCUMOM M He3aBUCHMMOU IepeMeHHOH. [lnaHMpoBaHue 3KcrnepuMeHTa. ITocTaHOBKa W TipoBepka ruroTe3. HyneBasi rurortesa.
[ToHsiTHEe BBIOODKM W €€ J0CTOBepHOCTh. Pa3bpoc B OGuonornueckux AaHHbBIX. OIjeHKa [JOCTOBEPHOCTH TIOYYeHHBIX pe3y/ibTaToB. [IpUUMHEI
VICKaKeHUs pe3y/bTaToB KCIlepuMeHTa. [IoHATHe CTaTUCTUYeCKOro TecTa.

HemoHCcTpauu

Tabmuipl U cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «Buonornyeckue crcrembl», «CBOMCTBA KMBOM MaTepun», «YPOBHU OpraHH3alvd
JKUBOU TIpUPOJbI», «CTpoeHHe >KUBOTHOW KIeTKW», «TKaHU >XMBOTHBIX», «CHCTeMbl OPraHOB 4e/IoBeUeCKOro opraHu3ma», «buoreoreHo3»,
«buocdepa», «MeTo/bl U3yUyeHHs )KUBOM PUPOJIbI».

O6opygoBaHue: 1abopaTopHoe 000py0BaHue [i7Isl IPOBeZieHrs1 Hab/roieHuH, n3MepeHuH, IKCIIepUMeHTOB.

[TpakTuueckasi pabota «/crosib30BaHUe Pa3/IMUHBIX METOZOB TPU U3yUeHUH >KHUBBIX CUCTEMY.

Tema 3. buosorus KineTku

Krnetka — cTpyKTypHO-(hyHKIIMOHA/IbHAs eJUHMIIA )KUBOTO. VIcTOpUS OTKPBITHS Ki1eTKU. Pabotel P. I'yka, A. JleBeHryka. KnetouHast Teopus
(T. IlIBanH, M. IlIneizeH, P. BupxoB). OCHOBHbIE TT0/I0’KeHHsI COBPeMeHHOM K/IeTOUHON TeOpUU.

Metozbl MOMEKY/ISIpHOM Y KJIeTOYHOM OWO/MIOTMH: MHUKPOCKOMNMs, xpomarorpadus, 3neKkTpodope3, MeTOJ, MeueHbIX aTOMOB,
muddepeHanbHOe LIEHTPUPYTUpOBaHUe, Ky/JbTUBUPOBaHUE KJETOK. M3yueHue (DUKCUPOBAHHBIX K/AemoOK. OJIeKTPOHHAs MUKPOCKOIHSI.
KoHgpokanbHasa mukpockonusi. BumanbHoe (npusicu3HeHHoe) u3yueHue KAemokx.

HemoHCTparmu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBanH, M. [lneiigeH, P. Bupxos, K. M. bap.

Tabuibl u cxeMbl: «CBETOBOM MUKPOCKOT», «JIEKTPOHHBIA MUKPOCKOIT», «/ICTOPHS pa3BUTHSI METO/IOB MUKPOCKOTTHH».

O6opy/j0BaHKe: CBETOBOM MUKPOCKOI, MUKPOTMperapaThl pAaCTUTE/bHBIX, )KUBOTHBIX M OaKTepHa/IbHBIX K/I€TOK.

[Mpaktnueckass pabora «/i3yueHuWe MeTONOB KJIETOUHOM Ouosioruu  (xpomatorpadwus, 3nektpodope3, auddepeHIaTEHOE
veHTpudyrvposanue, [TLP)».

Tema 4. Xumuyueckasi opraHu3anus KieTku

XVMUYeCKM COCTaB KeTKHM. Makpo-, MUKpPO- M Y/IbTpPaMUKpO3/eMeHThl. Boja M eé ponb Kak pacTBOpUTeJIsl, peareHTa, y4yacThe B
CTPYKTYPHUPOBAaHUH KJIETKH, TETUIOPery/Isalui. MuHepa/bHbIe BellleCTBa KJIeTKH, UX Ouosioruueckasi posib. Posb KaTHOHOB U aHUOHOB B KJIETKE.

OpraHuyeckue BelllecTBa KieTKU. bruosoruueckue nonvMepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/TKOBOM MOJIEKY/IbI.
[TepBuuHass CTpyKTypa OenKa, TenTUHas CBs3b. BTOpPWUHAs, TpeTHUYHas, 4eTBePTUYHAs CTPYKTYypbl. [leHarypanus. CpoiicTBa 6enkoB.
Knaccudukarus 6enkos. buonornueckue GyHKIM 6eK0B. [IpuoHbl.



YrneBogpl. MoHOCaxapuapl, AvWcaxapy/bl, OMArOCaxapuabl W Tomrcaxapubl. OOmuil maaH cTpoeHust U (PU3UKO-XUMHUUYECKHe CBOWCTBA
yr1eBo/i0B. buosornueckue GyHKIUU yT/1€BO/I0B.

Jlumuapl. TuapodunbHO-rHApodoOHBIe cBolicTBa. Kmaccudukanuys munugoB. Tpurmuiepuzbl, $ochommnupl, BOCKH, CTEPOH/BI.
buonornueckre QyHkuuu JsunupoB. OOmMe cBoiicTBa OHO/IOTHUECKUX MeMOpaH — TeKydecTb, CIIOCOOHOCTb K CamMO3aMbIKaHUIO,
TIOJIYTIPOHULIAEMOCTb.

HyknennoBeie kuciaotel. ITHK u PHK. CrpoeHue HyK/IeMHOBBIX KuCIOT. Hykmeotugbl. [IpuHLMI KoMIuieMeHTapHOCTH. IIpaBuiio
Yapradda. Ctpykrypa JJHK — gBoiiHast cnivpais. MectoHaxoxaeHue u buonorunueckue pynkimu JIHK. Bugsl PHK. ®@yukimu PHK B KieTke.

Ctpoenue mosiekyabl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. buonornueckue GpyHkiuu AT®. BoccTaHOB/IeHHBIE TEPEHOCUMKH,
ux GyHKUUU B KneTke. /Ipyaue Hykaeo3uompucgpocgpambl (HTP). CekBenupoBanue [JHK. Memoobl 2eHOMUKU, MPAHCKpUNMOMUKU, NPOMeoMUKU.

CrpykTypHast Guomorusi: O6uoxumuyeckve M Ouodu3NUecKue WMCCIeAOBaHUS COCTaBa W TPOCTPAHCTBEHHOW CTPYKTYPbI OMOMOJIEKYIL.
MoodenuposaHue cmpykmypbl u GyHKyuli 6uomonekyan u ux komniekcos. KomnbiomepHbili Ou3aliH U opeaHuyeckuli cuHme3 OUOMONEKYA U UX
HenpupoOHbIX AHA/N0208.

HemoHCcTpauu

[Toptpetsr: JI. [TosuHr, K. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankivH, @. Canrep, C. [1py3unep.

HOuarpammbl: «PacrpefiesieHre XUMHUUYECKHMX 371eMEHTOB B HEXWBOW TIpUpofe», «PacmpefeneHre XUMUUECKHUX S/IEMEHTOB B JKUBOU
TIPUPOZE».

Tabmuupbl U cxembl: «[lepuoguyeckass Tabsvija XUMHUECKHX 3jieMeHTOB», «CTpoeHHe MOJIEKY/Ibl BOAbI», «BelectBa B cocTaBe
opranu3moB», «CTpoeHWe MOeKysbl Oenka», «CTPYKTYpbl Oe/KOBOM MoJieKynbl», «CTpoeHHe MOJIeKyJs YriaeBofioB», «CTpoeHHe MOJIeKYJT
JINUZ0B», «HyK/IenHOBBIe KUC/IOThI», «CTpoeHue MoseKyabl ATD».

O6opyzoBaHye: XUMUYeCKasi ocyzia 1 000pyzoBaHue.

JlabopatopHasi paboTta «O6Hapy>keHHe Oe/IKOB C TIOMOIIbI0 KaueCTBEHHBIX PeaKI[Hii».

JlaboparopHas pabora «/ccieqoBaHre HYKIEMHOBBIX KMC/IOT, BbIZIeJIEHHBIX U3 KJIETOK PAa3/IMUHBIX OPraHU3MOBY.

Tema 5. CTpoeHue ¥ PyHKLUN K/I€TKH

TWITbI KJIETOK: yKapuoTHYecKasi ¥ poKapuoThyeckasi. CTpyKTYpHO-(yHKLIMOHa/IbHBIe 00pa30BaHusT KII€TKH.

CTpoeHre MPOKApUOTHYECKOW KieTkH. KierouHasi cteHKa OakTepuii U apxeidi. OCoOeHHOCTH CTPOeHHsI TeTepOTPOGHON U aBTOTPOQHOMN
MPOKapUOTUUECKUX K/IeTOK. MecTo U po/ib MPOKapuoT B OMOLieHO3aX.

CrpoeHre U (DYHKIIMOHMPOBAHME 3YKapUOTHUECKOW KieTKH. [lna3mMaTrueckas memOpaHa (ria3masiemma). CTpyKTypa Ijla3MaTA4yecKoun
MeMOpaHbI. TpaHCIIOPT BeleCTB uepe3 M1a3MaTHUecKyr MeMOpaHy: macCUBHBIN (quddy3us, obneruénHas 1uddysusi), akTUBHBIN (TIEPBUYHBINA U
BTOPUYHBIM aKTUBHBIM TpaHCIIOPT). [lomynpoHuijaeMocT MeMOpaHbl. PaboTa HaTpuii-KanueBOro Hacoca. DHJIOLMTO3: MUHOLUTO3, (aroiuTos.
Oxk3o1uT03. KnerouHas creHka. CTpykTypa U QyYHKIMU KJIETOYHOM CTeHKH pacTeHUi, TpruboB.

Luronnasma. Ilurto3oms. IluTtockener. [lBwkeHue uuToruiasmbl. OpraHowgel KiaeTkd. OpHoMeMOpaHHbIe OPraHOM/bI KJIETKU:
sH0MyIa3MaThueckast cethb (DI1C), armapar ["o/ibpKu, TM30COMBI, UX CTpOeHHe U GyHKLMU. B3auMoCBsi3b 0/fHOMeMOpaHHbBIX OPraHOU/[0B K/IETKH.
CTpoeHHe TpaHY/ISIPHOTO PeTHKYynyma. MexaHusm HanpaeneHus 6enkos e DIIC. CuHTe3 pacTBOPUMBIX OeykoB. CHHTE3 KIeTOUHBIX MeMOpaH.
Cnagkuii (arpaHy/sipHbINA) SHAOIUIa3MaTUUeCKui peTHKynym. CekpeTopHasi ¢yHKLMs arrapara ['onbmxku. Modugukayus benkos 8 annapame
T'oabootcu. Copmuposka benkos 8 annapame I'oab0xicu. TpaHCIIOPT BelleCTB B KieTKe. Bakyony pacTuTe/bHbIX KneToK. Kietounsrii cok. Typrop.
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[TosryaBTOHOMHBIE OpPraHOW/IbI KJIETKH: MWUTOXOHJDPHWH, TIacTHABL I[IpoucxodicoeHue mumoxoHOputll u naacmud. CumbuozeHe3 (K.C.
Mepexckoeckutli, JI. Mapayauc). CrtpoeHre W GYHKLIMM MUTOXOHJPUM W TulacTvi. I[lepBUuHBble, BTOPWYHbIE U CJIOXKHbIE TUIACTHU/IBI
(bOoTOCHHTEe3MPYIOIIKX 3yKapuOT. XJIOPOILIACThl, XPOMOILIACTHI, JIEHKOM/IAaCThI BHICIIMX PAaCTeHH.

HememOpaHHbie opraHoujbl kieTkd CrpoeHne U (yHKIMM HeMeMOpaHHBIX OpPraHOW/OB KieTKU. PubGocomel. IIpomedxcymouHble
¢uramenmnt. MukpodunameHTbl. AKMUHOBble MuKpoguiameHmbl. MplllleuHble K/I€TKU. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX K/AemokK.
Mukpotpybouku. Knerounbiii 1jeHTp. CTpoeHMe W [BI)KEHHe >XTYTUKOB M pecHUuUeK. MUKpOTpyOouku IjuToria3Mbl. lleHTprosbs. Besku,
accoyuupogaHHble ¢ MukpouiameHmamu u Mmukpompyboukamu. MomopHbie beaxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIljia3Ma, siPBIIKH, UX CTpoeHHe U GyHKUWU. SepHbIi Oe/KoBbIi MaTpuKC. IIpocTpaHCTBeHHOE
pacrioyio’keHre XpOMOCOM B UHTep(a3HOM siipe. JyXpomMamuH U 2emepoxpomamuH. bejiku XxpomaTrHa — FUCTOHBI. JuHaMuka si0epHoli 06010uKu
8 mumo3e. 510epHblil mpaHcnopm.

Knerounsle BktoueHrst. CpaBHUTe/IbHAs XapaKTePHUCTHKA KJIeTOK SYKapHOT (PacTUTE/IbHOU, )KUBOTHOM, TPUOHOM).

HemoHcTparmun

[Moptpetsi: K.C. MepexkoBckui, JI. Maprynuc.

Tabmuupbl U cxembl: «CTpOeHHE 3YKapUOTHUECKOW K/IeTKHW», «CTpoeHHe >XMBOTHOW K/eTKW», «CTpOeHHe pacTUTebHOW KIIeTKU»,
«CTpoeHre MUTOXOHIpUN», «A1po», «CTpoeHHe MMPOKapUOTUUECKOU KIeTKH».

O6opyoBaHMe: CBETOBOM MUKPOCKOI, MUKPOIIpeIiapaThl PACTUTE/IbHBIX, )KUBOTHBIX K/IETOK, MUKPOIIPerapaThl 0aKTepHa/IbHbIX K/I€TOK.

JlabopaTopHasi paboTa «l/3yueHre CTPOeHUS KIIeTOK pa3/IMUHBIX OPraHU3MOBY.

[MpakTrueckas pabota «/3yueHre CBOMCTB KJIETOYHOM MeMOpaHbI».

JlabopaTopHasi pabota «/cciemoBaHue T1a3M0JIM3a U [IeTIa3MOoJIi3a B PaCTUTe/bHBIX KIeTKax».

[TpakTrueckas pabora «V3yueHue JBMXKEHUS [IUTOM/Ia3Mbl B PACTUTE/IbHBIX K/IETKAX».

Tema 6. OOMeH Bell[eCTB U TTpeBpalljeHre YHeprur B KJIeTKe

Accumunsuyst ¥ JUCCUMWISILUSL — 7IBeé CTOPOHBI MeTabosim3ma. Turbl oOMeHa BeIecTB: aBTOTPO(HBLIM M TreTepOTPO(HBIN. YuacTue
KHUCI0pOoZia B 0OMEeHHBbIX TIporieccax. DHepreTuyeckoe obecrieueHue KeTku: rpeBpaiieHrne AT® B oOMeHHbIX miporeccax. depMeHTaTUBHBIN
XapaKTep peakLyi KieTouHoro Metabosm3ma. ©epMeHThI, UX CTPOEHHe, CBOMCTBA M MexaHu3M JeiicTBust. KopepmenTtol. OTimuumst hepMeHTOB OT
HEOpPraHWYeCKHX KaTaau3aTopoB. BeslKu-aKTUBATOPLI U OeTKU-UHTUOUTOPBI. 3aBUCUMOCTE CKOPOCTH (hepMEHTATUBHBIX PEaKI[Ui OT pa3/IMuHbIX
(hakTOpOB.

[TepBUYHBIN CHUHTE3 OpPraHWYECKUX BeIeCTB B KieTKe. DOTOCHHTe3. AHOKCU2eHHbIU U OKCU2eHHbll ¢pomocuHme3 y 6akmepull.
Ceemocobuparoujue nuemeHmbl U NU2MeHMbl peakyuoHHO20 YeHmpa. Posib xjioporiactoB B rpotecce poTocuHTe3a. CBeToBasi U TeMHOBasi (ha3bl.
®omoobixavue, Cs., C4 u CAM-munbl ¢omocuHme3sa. TIpoAyKTUBHOCTb (OTOCUHTe3a. BiusHUe pa3nuuHbIX (DAaKTOPOB Ha CKOPOCTb
¢dorocuHTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. PazHoobOpa3ue opraHM3MOB-XeMOCHHTETHKOB: HUTPUGHULMPYIOIue OakTepuH, xKene300akrepun, cepobakTepru, BOJOPOAHbIE
6akTepuu. 3HaueHHe XeMOCUHTe3a.

Amnaspo6Hbie opraHu3mbl. Buzbl 6poxkeHust. [IpogykTel OpoKeHUsI ¥ UX UCIO/Ib30BaHHE YeI0BeKOM. AHaspoOHbIe MUKPOOPTaHU3MbI Kak
00BeKTBI OMOTEXHOJIOTHH U BO30yauTeM 60/ie3Hel.

AspobHBIe opraHu3Mbl. JTarbl 3HepreTUueckoro oomeHa. [ToAroroBuTebHBIN 3Tarn. ['THKO/IN3 — 6eCKUC/IOPOJHOE pacIleTIeHHe TTHOKO3bI.

7



Buonornyeckoe oKuCIeHWe, WM KJIeTOUHOe AbIXaHHe. Pojb MUTOXOHAPHWM B mpoljeccax OWOOrMyeckoro OKWcCaeHus. LIukinueckue
peakiui. OkucauTe/nbHOe dochopunipoBanre. SHepausi MemMbpaHHo20 epadueHma npomoHos. CuxHme3 AT®: paboma npomouHol AT®D-
cuHmasbl. [IpeumyiiecTBa a3pobHOro Myt 0OMeHa BelleCTB repes aHa3poOHbIM. D(PPeKTHBHOCTb IHEPreTHYeCcKoro oOMeHa.

HemoHcTpaLuu

[Toptpetsr: [Ix. [Tpuctan, K. A. Tumupsses, C. H. Bunorpagckui, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabsuiel U cxeMbl: «POTOCHHTE3», «DHEPreTHUeCKU 00MeH», «brocrHTe3 benka», «CTpoeHue GepMeHTa», «XeMOCHHTEe3».

O6opyzoBaHre: CBeTOBOM MUKPOCKOTI, 000pyj0BaHHe /ISl [IPUTOTOBJIEHUSI TOCTOSIHHBIX 1 BDEMEHHBIX MUKPOIIPeIapaToB.

JlabopaTopHasi paboTa «/3yueHre KaTalUTHUeCKOW aKTUBHOCTH ()epMEHTOB (Ha IMpUMepe aMuJia3bl UK KaTasia3bl)».

JlabopaTopHasi pabota «/3yueHne hepMEHTAaTUBHOTO paclieryieHus! MePOKCHA BOIOPO/ia B PaCTUTE/bHBIX U JKUBOTHBIX KJI€TKaX».

JlabopaTopHasi paboTta «CpaBHeHHe Mpo1[ecCoB GOTOCUHTE3a U XeMOCHHTE3a».

JlaboparopHast paboTa «CpaBHeHHEe IMPOLIeCCOB OPOYKEeHUS 1 IbIXaHUs».

Tema 7. HacniencTBeHHasi MHGOpMaLUs U peanv3alusi eé B KeTKe

Peakui MaTpuuHOro cuHTesa. [IpUHLIMIT KOMILJIEMEHTAapDHOCTA B peakLUsiX MaTpUYHOrO CuHTe3a. Peanusanusi Hac/ie[CTBEHHOU
vHpopmaliy. ['eHeTHUyecKuid KoJl, ero cBoiictBa. TpaHCKpunius — MatpuuHbiii cuHTe3 PHK. TIpyUHLMUITBI TPAHCKPUILIMK: KOMIT/IEMEHTapHOCTb,
aHTUTIAPA/UIeIbHOCTb, aCUMMEeTPUYHOCTb. Co3pesaHue mampuuHbix PHK 6 sykapuomuueckol knemke. Hekoodupytowue PHK.

TpaHcasuys U eé 3Tambl. Yuactue TpaHcnopTHeIX PHK B 6uocuHTe3e Genka. YcioBusi OrocuHTe3a Gesika. KogupoBaHre aMUHOKHCIOT.
Posb pubocom B brocrHTe3e Oestka.

CospemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alysi reHoMa y TPOKapyuoT M 3YKapuoT. Perynsiiusi akTHBHOCTH T'eHOB Y
nipokapuoT. ['nriote3a onepoHa (P. ’Kakob, XK. MaHo). MoseKyasipHble MexaHu3Mbl 3KCNpeccuu 2eHos y 3ykapuom. Poab xpomamuHa 8 pe2yasyuu
pabombi 2eHo8. Perynsiusi 0OMeHHBIX MPOLeCCOB B KiieTKe. KiieTouHbI roMeocTas.

Bupycel — HekjeTouHble (OPMBbI >KU3HM M OOsMratHbie Tmapa3utbl. CTpOeHHe TIPOCTBIX U CJIOXKHBIX BHUPYCOB, DPETPOBUPYCOB,
OakteprodaroB. JKusHeHHbill yuka JTHK-codepicawjux eupycos, PHK-codepicawjux eupycos, 6akmepuocpazos. ObpamHas mpaHcKpunyus,
pesepmasa, uHmezpasd.

BupycHbie 3a00/1eBaHUs UesioBeKa, )XUBOTHBIX, pactenuit. CITU/], COVID-19, coipanbHble ¥ MeAULIMHCKHE TTPOO/IEMBI.

BuouHgpopmamuka: uHmezpayusi u adanu3 6onapbwux maccugos («bigdata») cmpykmypHbix 6uono2uyeckux OaHHbiX. HaHomexHosnoeuu 8
buonozuu u meouyuHe. I[Ipoepammupyemble pyHkyuu benkos. Cnocobbl docmasKu 1eKapcms.

HemoHCTparuu

[Toptpets!: H. K. Konbiios, [. Y. IBaHOBCKMiA.

Tabnuupl u cxembl: «brocuHTe3 6esika», «['eHeTHUeCKUH KOZ», «BUpych», «bakTeprodarmu».

[MpakTryeckast pabora «Co3jaHue Mo/ie/id BUpYyCa».

Tema 8. JKU3HeHHbIN LIUKJT KJIETKU

KneTouHslii LUK/, ero nepuofbl U peryssitusi. MiHtepdasa u muto3. OcobeHHOCTH MpoLieccoB, MPoTeKawlux B uHTepdase. [ToaroroBka
KJ/IeTKU K JieieHnt0. [IpecHTeTHYeCKUi (MTOCTMUTOTUUECKU), CUHTeTUUYEeCKUM U MTOCTCUHTeTUYeCKUM (TTPeMUTOTUUeCKU ) TTepuo/ibl MHTep(dasbl.



Matpruneli cunTes [JHK — perumukanuysa. IlpuHnuyne! pervmikanmu  [THK: KoMiieMeHTapHOCTb, TOJYKOHCEPBAaTUBHBIM CHHTE3,
aHTHUMapasuiebHOCTh. MexanusM perviikaiuud THK. Xpomocombel. CTpoeHue xpomocom. TenoMepbl W TejiomMepa3a. XPOMOCOMHBIM Habop
KJIETKU — KapUOTHIL. JJUTIONAHBIN U TaryIonJHbIH Habopel XpoMocoM. ['oMooruuHbie XpoMoCoMbI. [10/10BbIe XPOMOCOMBI.

[Henenvie knetku — muto3. CTaguu MUTO3a U NIPOMCXOZALIMe B HUX Mponecchl. Tumnel MuTo3a. KapruokuHes U LIUTOKMHe3. buosoruyeckoe
3HaueHWe MUTO3a.

Perynsiuys MUTOTHUECKOTO LIMK/a KJaeTKU. [IporpaMmupyemast KjieTouHast rTibesib — arorTos.

KrnetouHoe sipo, XpOMOCOMBI, (hYHKIJMOHa/IbHAsi TEHOMUKA. MexaHu3mbl npoaugepayuu, ougppepeHyuposku, cmapeHus u 2ubeau KAemox.
«lugpposas knemka» — buouHpopmamuueckue mooenu (pyHKYUOHUPOBAHUS KAeMmKuU.

HemoHcTpaLuu

Tabuibl u cxeMbl: «KHU3HEHHBIN [UKIT KIeTKW», «MuT03», «CTpoeHre XpoMocom», «Perumkarus JJHK».

O6opyzoBaHye: CBeTOBOW MUKPOCKOII, MUKpOIIpernapaTthl: «MHUTO3 B K/IeTKax KOpeIIKa JIyKa».

JlaboparopHas paborta «/3yueHre XpOMOCOM Ha FOTOBBIX MUKPOTIperiapaTax».

JlaboparopHas pabota «HabmroeHre MUTO3a B KJIeTKax KOHUMKA KOpeIlKa JyKa (Ha TOTOBBIX MUKpOIIperapaTax)».

Tema 9. CTpoeHue U PYHKLIMK OPraHU3MOB

Buonorrnyeckoe pasHoobpasue opranrn3MoB. OfHOK/IeTOUHbIe, KOJIOHHA/IbHbIe, MHOTOK/IeTOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUs U KU3HeesITeTbHOCTH OJJHOK/IeTOUHBIX OpraHu3MoB. bakrepuu, apxer, OHOK/IETOUHbIe TPUOBI, OHOK/IETOUHBIE
BOZIOPOC/IH, JpyrUe NpoTUCThl. KOoloHMaNIbHbIe OpraHu3MBl.

B3aumocBs3b yacTeli MHOIOK/IETOUHOTO OpraHv3Ma. TKaHu, OpraHbl U CUCTeMbl OpraHoB. OpraHusM Kak ejuHoe Lienoe. ['omeocTas.

Tkanu pacreHuid. Turbl pacTUTeNbHBIX TKaHei: oOpa3oBaresibHasi, OKPOBHAs], MPOBOJILAsi, OCHOBHas, MexaHWuecKas. OcobeHHOCTH
CTpOeHUs1, PYHKLMI U PACIo/Io)KeH!sl TKaHel B OpraHax pacTeHHi.

TKaHM KUBOTHBIX U YesioBeKa. TUIIbI )KUBOTHBIX TKaHel: 3MUTe/TnaIbHas, CoeJUHUTE/NbHAsA, MblllleyHasi, HepBHasi. OCOOEHHOCTH CTPOeHHs,
(yHKLMM U pacrosioyKeHusl TKaHel B OpraHax >KMBOTHBIX U UesIoBeKa.

Opranel. BereraTuBHbIe U reHepaTHBHbIE OpraHbl pacTeHWH. OpraHbl U CUCTeMbl OPraHOB JKUBOTHBIX U 4YejioBeKa. PYHKIIMM OpPraHoB U
CUCTeM OpraHoOB.

Onopa Tena opranu3MmoB. Kapkac pactenunt. CkesieTbl OZJHOK/IETOUHBIX ¥ MHOTOK/IETOYHBIX KMBOTHBIX. Hapy)kHbIl 1 BHYTPEeHHUN CKeJleT.
CTpoeHye U TUIIbI COeIMHEHNST KOCTeH.

[iBikeHre OpraHu3MoB. [IBIKeHHEe OFHOK/IETOUHBIX OPraHW3MOB: aMEéDOMJHOe, )KIYTMKOBOe, peCHUYHOe. [IBIKeHre MHOTOK/IeTOUHBIX
pacTeHUM: TPOMU3MbI U HaCTUM. [IBM)KeHHe MHOIOK/IeTOUHBIX )KUBOTHBIX M UeloBeKa: MblllleyHas cucreMa. Peduiekc. CkesleTHbIe MBILLILBI U UX
pabora.

[Iuranuve opranusmoB. IlornoljeHve BOJAbl, YIJIEKUC/IOTO Tra3a Y MMHepajbHBIX BeleCTB pacTeHUsIMU. [luTaHue >KUBOTHBIX.
BHyTpUIosiocTHOe ¥ BHYTPHK/IETOYHOe THIleBapeHHe. IIuTaHve TO3BOHOYHBIX J>KMBOTHBIX. OTgensl MUILEBAapUTEBHOIO —TpakTa.
[TuieBapuTenbHble Kese3sbl. [IuieBapuTe/ibHas CUCTeMa yesioBeKa.

[bixaHyue opraHusmoB. [lpixaHue pacTeHMM. [lpixaHue >XMBOTHBIX. [Iud@ysus ra3oB yepe3 MOBePXHOCTb KieTKW. Ko)KHOe [bIxaHHe.
IbixarenbHasi oBepxHOCTh. KabepHoe U néroyHoe jpixaHue. [[pixaHWe TO3BOHOYHBIX YKMUBOTHBIX U UeiOBeKa. DBOJIOLMOHHOE YC/I0KHEHHe



CTPOEHHUs JETKUX TO3BOHOYHBIX JKMBOTHBIX. /lpIxaTe/lbHasi CMCTeMa 4YejioBeKa. MexaHu3M BEHTW/ISILMU JIETKUX Y MOTUL] U MJIEKOMUTAROLIUX.
Perysnsitusi fpixaHus. JpixaTesibHbie 00bEMBI.

TpaHcnopT BelecTB y OpraHUu3MOB. TpaHCMOPTHBIE CHCTEeMbl pacTeHUW. TpaHCIOpPT BeLeCTB Y >KUBOTHbIX. KpoBeHOCHasi cucTtema U eé
opranbl. KpoBeHOCHasi cuCTeMa TO3BOHOUHBIX >KUBOTHBIX M uesioBeka. Cepjille, KDOBEHOCHBIE COCYAbl M KpOBb. Kpyru KpoBooOpaiijeHws.
OBOJTIOI[UOHHBIE YCIIOXKHEHUSI CTPOEHUS] KPOBEHOCHOH CUCTeMbI ITO3BOHOYHBIX )KMBOTHBIX. PaboTa cepzilia 1 eé perysisiiysi.

Buinenenue y opraHu3moB. BoijeneHve y pacteHuid. BoifieneHue y >KMBOTHBIX. CoOKpaTuTe/bHble Bakyonau. OpraHbl BblJe/IeHUSI.
dunbTpanys, ceKpelys U 0OpaTHOe BCachlBaHME KaK MeXaHW3Mbl PabOThI OpraHoB BbiiesieHHs. CBSI3b TIOJIOCTH Tejla C KPOBEHOCHOH U
BbIIEJIUTE/ILHON CHCTeMaMU. BblleleHMe y TO3BOHOYHBIX J>KMBOTHBIX U 4esoBeka. [louku. CTpoeHue W (PYHKLIMOHMDOBaHHe He(dpoOHa.
OOpa3oBaHHe MOYH Y UejioBeKa.

3amumra y opraHu3MoB. 3allyTa y OJHOK/IeTOUHBIX OpraHu3MoB. Cropbl 0akTepuil U IMCThI TIPOCTEHIINX. 3all[UTa Y MHOTOK/IETOUHBIX
pactenuid. Kytukysna. CpefcTBa NaCCUBHOW M XUMHAUYECKOU 3alUThl. @UTOHLUBI.

3amumra y MHOTOK/IETOUHBIX >KUBOTHBIX. IIOKPOBBI M MX TIPOM3BO/HbBIE. 3alllUTa OpraHu3Ma oT Oojie3Hel. VIMMyHHasi ccTeMa ueioBeKa.
KneTtouHslii ¥ TymMoOpasbHBIE UMMYHUTET. BpOKAEHHBIM W TIpUOOpeTéHHBIN crieriuduueckuii UMMyHUTET. Teopusi KIOHA/TbHO-CeIeKTUBHOTO
vvmmynureta (I1. Opmux, ®. M. Bepnet, C. ToneraBa). BocnanurenbHble OTBeTbl OpPraHvM3MoB. Pojib BPOXXAEHHOTO UMMYHUTETA B pa3BUTHU
CUCTeMHBIX 3a00/1eBaHU.

Pa3apaxuMoCTh ¥ perynsiiusi y opraHu3MoB. Pa3gpa’)kMMOCTb y OJJHOK/IETOUHbIX OPraHU3MOB. Takcuchl. Pa3apaKuMOCTb U perymsiusi y
pacteHuid. POCTOBBIe BelljeCTBa U UX 3HaUeHHe.

HepBHas cuctema U pedieKTOpHasi Pery/siijusi y >KUBOTHBIX. HepBHas cucTreMa U eé OTAesibl. DBOJIIOLMOHHOE YCJIOKHEHHEe CTPOeHUs
HEPBHOW CHUCTeMbI Y KUBOTHbIX. OT/ie/Ibl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediekc u pediektopHas ayra. be3ycioBHble U yC/IOBHbIe
pedieKChl.

['ymopanbHasi peryssiiyvsi U SHIOKPUMHHAs CHCTeMa >KMBOTHBIX M yesioBeKa. JKese3bl 3HJOKPMHHOM CUCTE€Mbl U UX TOPMOHBI. [lericTBHE
rOPMOHOB. B3auMOCBSsi3b HEPBHOU U SHJOKPUHHOU cucTeM. ['unoTanaMo-runodusapHasi cucteMa.

HemoHCTparmu

IToptper: N. I1. ITaB/0B.

Tabmuubl u cxembl: «OJHOK/IETOUYHbIE BOIOPOC/HN», «MHOTOK/IETOUHBIe BOJOPOCIN», «bakTepum», «IIpocretimme», «OpraHbl [JBETKOBBIX
pacTeHul», «CHCTeMbl OPraHOB MO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHee CTpOeHHe HaceKOMbIX», «KaHU pacTeHWl», «KOopHeBble CHUCTeMbI»,
«Ctpoenne ctebnsi», «CTpoeHHWe JIMCTOBOM TUIACTHHKW», «TKAaHU >KUBOTHBIX», «CKeleT uejioBeKa», «[IuIieBapuTenbHasi CHUCTEMa»,
«KpoBeHOCHasi cucTtema», «/lpixaTesnbHasi cucrtema», «HepBHasg cucrema», «Koxxa», «MpblleyHas cucteMa», «BbigendresnbHasi CHUCTEMa,
«OHAOKPUHHAs cucTteMa», «CTpoeHHe MbIILb», «IMMyHUTET», « KHILIeUHOMO/IOCTHBIe», «CxemMa MUTaHUs pacTeHui», «KpoBeHOCHbIe CUCTeMBbl
TI03BOHOYHBIX KUBOTHBIX», «CTpoeHHe TUApb», «CTpoeHUe TiJlaHapun», «BHyTpeHHee CTpoeHUe [0XAeBOro uepssi», «HepBHast cuctema pbio»,
«HepBHasi cuctema nsryiiku», «HepBHasi crucTeMa mnpecMbIKaroluxcs», «HepBHas cuctema mnrtul», «HepBHas cucteMa M/EKOMUTAOLLHX»,
«HepBHas cuctema yenioBeka», «Pediekc».

O6opyj0BaHMe: CBETOBON MHUKPOCKOT, MUKDOTIPeriapaThl O[HOK/IETOYHBIX OPraHM3MOB, MUKPOIIPeIapaThl TKaHel, paKOBUHBI MOJUTIOCKOB,
KOJUIEKIIUA HAaCeKOMBIX, UTJIOKOXKUX, JKHUBbIe JK3eMIUIIPbl KOMHATHBIX pacTeHui, repbapuu pacTeHWM pa3HBIX OT/E/IOB, B/IaXKHBIE Tperaparhbl
JKUBOTHBIX, CKeJIeThI T03BOHOYHBIX, KOJUIEKIIUH OeCTT03BOHOUYHBIX KMBOTHBIX, CKEJIeT UeioBeKa, 000pyioBaHHe /IJisl IEMOHCTPAL[UU TOUBEHHOTO U
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BO3/IYIIIHOTO MUTaHUs PaCTeHUH, pacileryieH|s KpaxMasa U 0esIkoB mog, AeiictBrueM (hepmMeHTOB, 000py/j0BaHUE [/ IEMOHCTPALIUU OIBITOB T10
M3MepeHUI0 XKU3HEeHHOW EMKOCTHU JIETKUX, MeXaHW3Ma [JibIXaTelbHbIX JBKEHUM, MO/Ie/Ti T0JIOBHOTO MO3Ta pa3/IMYHbIX )KUBOTHBIX.

JlabopaTopHasi paboTa «/3yueHre TKaHeW pacTeHUM».

JlaboparopHast paboTa «Vi3yueHre TKaHeH >KUBOTHBIX».

JlaboparopHas pabota «/3yueHre OpraHoB IJBETKOBOT'O PAaCTEHHUSI».

Tema 10. Pa3aMHOKeHHe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHsI OpraHU3MOB: Oecriosioe (BK/IIOYasi BereTaTMBHOE) W T10/I0BOe. Buzpl 0ecriosioro pa3MHOKEHHS: TMOYKOBaHHUE,
criopyJisiusi, pparMeHTaLysl, KJIOHUpOBaHUe.

[TonoBoe pa3MHoOkeHue. [TonoBble KieTKH, WM rameTbl. Meiio3. Craguu Meiio3a. IloBemeHue xpoMocoMm B Melio3e. KpoccuHrosep.
bronornuecknii CMbIC/ Meli03a ¥ II0JIOBOTO TpoLiecca. Melo3 1 ero MecTo B )XKHU3HEHHOM LJMKJ/Ie OpraHu3MOB.

[TpeazapospiiieBoe pa3BuTHe. 'ameToreHes3 y KMBOTHBIX. [1osioBbIe >kese3bl. OOpa3oBaHMe 1 Pa3BUTHE TIOJIOBLIX K1eToK. CriepMaToreHes u
ooreHe3. CTpoeHue I0JIOBBIX K/IETOK.

OrmutojoTBOpeHue 1 IMOpPUOHATBHOE pa3BUTHeE KUBOTHBIX. CIIOCOOBI OTJIOIOTBOPEHHST: Hapy)KHOe, BHyTpeHHee. [lapTeHOTeHes.

WHguBHUyanbHOe pa3BUTHeE OPraHU3MOB (OHTOreHe3). DOMOPHO/IOTUS — HayKa O pa3BUTHUU OPraHW3MOB. MopgoeeHe3 — 00HA U3 21a6HbIX
npobaem smbpuonozuu. Konyenyust mopgozetos u modenu mopgozeHesa. Ctaauu smMOproreHe3a >KUBOTHBIX (Ha TIpUMepe JIATYIIKH). [l pobsieHue.
Tunbl  apobneHus. /JemepmMuHUposaHHOoe U HeOepMUHUPOBAHHOe OpobaeHue. baacmyna, munbl 6aacmyn. OcobeHHOCTH ApoOJIeHUs
MJIEKOTIUTAIOLMX. 3apo/blllieBble JIMCTKU (TacTpy/islys). 3aK/iajKa OpraHOB U TKaHell M3 3apOJblIlIeBbIX JUCTKOB. B3avMHOe BiusiHMe yacTei
pa3BUBAIOIIErOCs 3apojpliia (3MOpPHOHA/NbHAS WHAYKIUS). 3akidajka IJlaHa CTPOEHHWS >KUBOTHOTO KaK Ppe3y/lbTaT HepapXHueCcKux
B3aMMO/IeHiCTBUI TeHOB. BiusiHre Ha SMOpHOHaIbHOE pa3BUTHe Pa3/IMUHbIX (haKTOPOB OKPY’KaroIlleld Cpeibl.

Poct W pa3BuTHe >KUBOTHBIX. IlocTaMOpHOHanmbHBIA mepuoj. IIpsmMoe U Hempsimoe pasutve. Pa3Butve ¢ Metamopdo3om y
0eCcro3BOHOUHBIX M TI03BOHOYHBIX JKMBOTHBIX. BHO/IOTHUeCKOe 3HaueHHe MPSIMOTO M HEeMpPSMOTO pa3BUTHSI, MX pPacrpoOCTPaHeHHe B TIPUPO/E.
Tumnbl pocTa XKUBOTHBIX. DAaKTOPBI PEry/ISLIMKA POCTa )XKUBOTHBIX U UesoBeKa. CTauu MOoCTIMOPUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U Ue/IOBEKaA.
[Tepuopl OHTOTEHe3a uesioBeka. CTapeHHe U CMepTh Kak OM0J/IOrHYecKyre MpoLiecChl.

Pa3MHOkeHMe U pa3BuThe pacTeHuil. ['ameToduT u criopodut. Melio3 B KM3HEHHOM LMKJ/e pacTeHui. OOpa3oBaHMe CIIOp B Ipoliecce
Mero3a. ['ameTtorene3 y pacteHui. Omiof0TBOpeHUe U Pa3BUTUE PACTUTETbHBIX OPraHU3MOB. [IBOMHOe OIJIOZ0TBOPEHHE Y LIBETKOBBIX PaCTeHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PeryisiLiui OHTOreHe3a y paCTeHUN U KUBOTHBIX.

HeMoHcTpanmmn

[Toprpetsr: C. I'. HaBamuH, X. IlInemaH.

Tabnuibl U cxeMbl: «BeretaTMBHOe pa3MHOKeHUe», « TUTIbI 6ecriosioro pasMHoOKeHUsI», «Pa3MHOKeHHe X/IaMU/JOMOHa/[bl», «Pa3sMHOKeHMe
3BIJ/IeHbI», «Pa3MHOXeHHe TUAPbI», «Meno3», «XpoMoCOMbI», «I'aMeToreHes», «CTpoeHUe SIULIEKIETKUA U CliepMaTo301/a», «OCHOBHbIE CTa/IUU
OoHTOreHe3a», «[IpsiMoe U HemnpsiMoe pa3BUTHe», «Pa3BUTHe MalCKOro »XykKa», «Pa3BuTue capaHun», «Pa3BuUTHe JIATYIIKW», «/]BOiHOe
OIUIOJ0TBOPEHHE Y LIBETKOBBIX pacTeHul», «CTpOeHHe CeMsIH OJHOAO/IbHBIX U ABY/IOJIbHBIX PaCTeHUN», «’ KU3HEHHBIN L[UK/I MOPCKOM KamyCThbI»,
«Ku3HeHHbIN LUK/ MXa», « K1u3HeHHbIN LUK/ NariopOTHUKAa», «K1U3HEeHHbIN LUK/T COCHBI.

O6opy0BaHMe: CBETOBOM MHUKPOCKOIT, MUKPOTIpeTiapaThl IMIIEK/IETOK U CIIEPMAaTO30M0B, MOZie/b «LIUK/T pa3BUTHS JISITYIITKH».
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JlabopaTopHast paboTa «/3yueHre CTpOeHHsI TIOJIOBBIX K/IETOK Ha TOTOBLIX MUKpOTIperapaTax».

[TpakTryeckast paboTta «BbisiB/ieHHe MPU3HAKOB CXOZCTBA 3apPO/bIIiieli T03BOHOUYHBIX KUBOTHBIX».

JlaboparopHasi pabota «CTpoeHHe OPraHOB Pa3MHOXKEHUsI BBICIIIUX PACTEHUI».

Tema 11. I'eHeTrKa — HayKa O HaCJIeICTBEHHOCTU U U3MEHUMBOCTH OPraHHW3MOB

VicTopust CTaHOB/IEHHS ¥ Pa3BUTUSI TEHETUKH KakK Hayku. PaboTel I'. Mengens, I'. ne ®pu3sa, T. MopraHa. Pojib 0TeueCTBeHHBIX YUEHBIX B
pa3Butuu reHetuku. Pabotel H. K. KosbijoBa, H. . BaBuiora, A. H. Benosepckoro, I'. /1. Kapneuenko, FO. A. ®unmunuenko, H. B. Tumodeepa-
Pecosckoro.

OCHOBHbIE TeHeTHYeCKHe TIOHSITUS U CUMBOJIbL. ['OMOJIOrMUHbIE XPOMOCOMBI, ajjie/ibHble TeHbl, albTepHaTUBHbIe NPU3HAKW, JOMUHAHTHBIN
Y peLeCCUBHBIM TIPU3HAK, TOMO3WrOTa, TeTepo3Urora, YHCTas JWHUS, TUOpUbl, TeHOTur, QeHOTUN. OCHOBHBIE MeTO[bl TeHeTHKU:
rUOPUA0IOTHUECKU, LIATOIOTUUECKHA, MOJIEKY/ISIPHO-TeHEeTHIeCKHIA.

HemoHCcTpauu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosbsuos, H. 1. BaBunos, A. H. Benosepckuii, I'. 1. Kaprieuenko, FO. A.
®unumnueHko, H. B. Tumodeer-PecoBckuii.

TabuLbl U cXeMbl: «MeTo/Ibl TeHETHUKH», «CXeMbl CKpeIlUBaHuUs».

JlaboparopHast paboTa «/Ipo3oduia Kak 00beKT reHeTUUeCKHUX UCC/Ie0BaHU».

Tema 12. 3aKOHOMEPHOCTU HaC/1IeACTBEHHOCTU

MonorubpugHoe ckpeiuBanue. [lepBelii 3akoH MeHgenss — 3akoH eAWHOOOpasusi THOPUOB I1epBOTO IOKOJeHus. IIpaBuiio
JOMUHUPOBaHUs. BTopoil 3akoH MeHfensi — 3aKOH pacIleryieHusi TPU3HAKoB. L[UTosioruueckrie OCHOBBI MOHOTMOPHAHOTO CKpEeLMBaHUSI.
['unoresa 4WCTOTHI ramMerT.

AHnanusupyrolee ckperjuBanue. [IpoMeXyTouHbIN XapakTep HacaeoBaHus. PaclijernieHre NpU3HaKoB IPY HEMIOJIHOM JOMUHUPOBAHUH.

IOurnbpusHoe ckpemiyBaHue. TpeTuii 3akoH MeH[esii — 3aKOH HE3aBUCHUMOTO Hac/iefloBaHUWs TIPHU3HAKOB. LIWTO/IOrMYecKre OCHOBBI
JUTUOPUIHOTO CKpeIYBaHus.

CueruieHHOe HacieoBaHue npu3HakoB. PaboTel T. Moprana. CiieryieHHOe Hac/ieZiloBaHHe T'eHOB, HapyIIeHUe CILeT/IeHHUsI MeXKIy TeHaMH.
XpOMOCOMHasl TeOpUs HacC/1eJCTBeHHOCTH.

l'enetuka mosia. XpOMOCOMHBIM MeXaHU3M OIpejeieHrs Tosia. AyTOCOMBI M MOJIOBble XPOMOCOMBI. ['OMOrameTHBIM U reteporamMeTHbIN
rios1. ['eHeTHyeckast CTpyKTypa II0JI0BbIX XpomMocoM. HacieioBaHMe Ipr3HAKOB, CLEII/IEHHBIX C ITOJIOM.

leHoTun Kak LesiocTHast cucrtema. [leMoTponys — MHOKeCTBEHHOe JeUCTBUe reHa. MHOXKeCTBeHHbIW arienus3Mm. B3aumopencTBue
HeaJl/ieJibHbIX TeHOB. KommsiemeHTapHOCTh. Onivcras. [Tonmumepus.

['eHeTHUeCKUI1 KOHTPO/Ib Pa3BUTHSI paCTeHU, )KUBOTHBIX U Ue/ioBeKa, a TakKe (PU3UO0JI0rMuecKrx MpoLieccoB, TTOBe/leHNs U KOTHUTHUBHBIX

¢dbyHkiui. ['eHeTHUecKre MeXaHWU3Mbl CHUMOMOTeHe3a, MeXaHW3Mbl B3aUMOJENMCTBUS «XO3SMH — Tapa3’uT» M «XO03IUH — MHKPOOHOM».
['eHeTHUecKue acTeKThbl KOHTPOJIS ¥ U3MeHeHUs Hac/leICTBeHHON MHGOopMaliK B IOKOJIEHUSIX K/IeTOK U OPraHu3MOB.
JemoHcTparuu

[Toptpertsr: I'. Mengens, T. MopraH.
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Tabmuibl U cxeMmbl: «[lepBblii U BTOpOH 3akoHBI MeHzens», «T'petuii 3akoH MeHens», «AHa/lIU3UpYyroIlee CKpeluBaHue», «HemonHoe
IOMUHHpPOBaHUe», «CliernyieHHOe Hac/leZjoBaHue TIPM3HAKOB Y Ap030(dusibl», «I'eHeTHKa Iosa», «KapruoTurl uenoBeka», «Kapuotun Apo3odusibi»,
«Kapuotun ntuib», «MHOXeCTBEHHBIN aiienu3mM», «B3auMozenicTBre reHOB».

O6opyoBaHue: Mojie/ib [l JeMOHCTpAIMK 3aKOHOB eJuHO00pa3usi THOPUOB TIePBOTO TIOKOJIEHUS] M paclljeTyieHus] TIPU3HAKOB, MOJeNb
JJ/1s1 1eMOHCTpaLjMM 3aKOHa He3aBHUCUMOIO Hac/e/0BaHUsl NPU3HAKOB, MOJeIb JI1 JAeMOHCTpalyy CLeIUIEHHOTO Hacjel0BaHusl NPU3HAKOB,
CBeTOBOI MUKPOCKOII, MUKpOIIpenapar: «/Ipo3oduia».

[MpakTrueckast pabota «/3yueHre pe3yabTaTOB MOHOTUOPUIHOTO CKPEIUBaHMUS Y JPO30(HIbI».

[MpakTryeckas pabora «/3yueHue pe3ybTaToOB AUTMOPUIHOTO CKPEIVBAHKS Y APO30(UIbI».

Tema 13. 3aKOHOMEPHOCTU U3MEHUMBOCTH

B3aumogeiicTBre reHoTuria U cpefpl npu (opMupoBaHuM (eHoTHNa. V3MeHUMBOCTb MpPU3HAKOB. KauecTBeHHble W KO/IWYECTBEHHbIE
MpY3HaKW. BHbl 13MEHUMBOCTHU: HeHaC/e[CTBeHHAs U Hac/leICTBeHHas.

MogudukaiiioHHass u3MeHUMBOCTb. Pomb cpefbl B (opMypoBaHMM MOAMGUKALMOHHOW H3MeHUMBOCTH. Hopma peakiuu Tmpr3Haka.
BapuaivoHHbI# psifi ¥ BapualioHHast KpyBas (B. MoranHcen). CBolicTBa MogU(MUKAL[IOHHOW U3ME@HUMBOCTH.

CeHOTHIIMYeCKasi M3MeHUMBOCTb. CBOMCTBA T€HOTHUIUYECKON W3MEHUYMBOCTH. BH/IbI T€HOTHITMYECKOW W3MEHUMBOCTH: KOMOWHATHBHas,
MyTaLMOHHasl.

KombOunHaTiBHasi W3MeHUYMBOCTb. Mei03 U TIOJIOBOM TIPOLIECC — OCHOBA KOMOWHATMBHOM W3MeHUMBOCTH. Posib KOMOWHATHBHOU
M3MEHUYMBOCTU B CO3/JaHUM T'eHeTHUeCKOro pa3Hoo0Opaswus B rpe/iesiaX OHOTO BUJA.

MyTaioHHas U3MeHUMBOCTb. Brbl MyTaluii: reHHble, XpOMOCOMHBIEe, FeHOMHbIe. CIIOHTaHHbIe ¥ UHAYLIMPOBaHHble MyTaluu. fiepHble
Y LUTOIIa3MaThuueckre mytaiuu. ComMaTuueckue M TO0/0Bble MyTauud. [IpyunvHbI BO3HUKHOBEHUsS MyTalyid. MyTareHbl U WX BJIMSIHUE Ha
OpraHu3Mbl. 3aKOHOMEpPHOCTH MYTALMOHHOIO Ipoliecca. 3aKOH T'OMOJIOTUYECKUX DSZIOB B HacleAcTBeHHOW usMeHunBocTH (H.V. BaBusos).
BHesiiepHast ©'3ME@HUMBOCTh M HAC/1eICTBEHHOCTb.

OnuzeHemMuKa U 3NU2EHOMUKAd, pOAb 3NU2eHemuuyecKux (Pakmopos 8 HAcC/Ae008aHUU U U3MEHUU8OCMU (heHOmunuueckKux npu3sHakos y
OpP2aHU3MOB.

HeMoHcTpaLmmn

[Toptpetsr: I'. e ®pus, B. MoranHcen, H. 1. BaBunos.

Tabmuubl U cxembl: «Bugpl U3MEHUHMBOCTH», «MoJudUKaIlMOHHAasE W3MEHUMBOCTb», «KOMOWHATHBHas W3MEHUMBOCTb», «Melo3»,
«OmioioTBOpeHre», «I'eHeTHUecKre 3ab01eBaHuUs uesioBeKa», «Bubl MyTariuii».

OO6opyzoBaHMe: >KMBbIe U TepOapHble K3eMIUIIPbl KOMHATHBIX pacTeHWd, PUCYHKH ((oTorpaduu) >KMBOTHBIX C Pa3/MUHBIMUA BUIAMH
HW3MEHUYMBOCTH.

JlabopaTopHasi paborta «VcciefoBaHre 3aKOHOMepHOCTel MOAM(UKALIMOHHOM H3MeHUYMBOCTU. [locTpoeHHe BapHallMOHHOTO psija U
BapUaLOHHOM KPUBOW».

[MpakTryeckast pabora «MyTaiuu y Jpo30¢usibl (Ha TOTOBBIX MUKpPOTMperiapaTax)».

Tema 14. ['eHeTrKa yesoBeKa

Kapuotun uenoBeka. MexayHapojHasi TMporpaMMa MCC/Ie[JOBaHWS TeHOMa uvejioBeKa. MeToibl H3yyeHUs] TeHeTHKH 4YeJsloBeKa:
reHeasoTuuecKn, ONM3HEeIOBBbIM, LWTOTeHeTUUYeCKWUd, TOMyJISILMOHHO-CTAaTUCTUYECKHH,  MOJIeKy/IsspHO-reHeTuecknii.  CoBpeMeHHOe
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omnpejiejileHe TeHOTUIA: ITOJIHOTeHOMHOe CeKBeHUPOBaHWe, FeHOTUIMpOBaHWe, B TOM uucie ¢ nomougeto III[P-ananusa. HacnencrBeHHbIe
3aboneBaHusl uesioBeKa. ['eHHble W XPOMOCOMHBIe 00Jie3HM 4YesioBeKa. bBojiesHM ¢ Hac/ie[ICTBEHHOMW Ipe/pacIio/ioyKeHHOCTbI0. 3HaueHHe
MeJULIMHCKOW TeHeTHKH B TpeJOTBPAlleHNHd W JIeYeHUH TeHeTHYeCKuX 3abosieBaHUI yesioBeKa. MeJHMKO-TeHeTHYeCKOe KOHCY/TbTHPOBAHUE.
CTBOJIOBbIE KJIeTKH. [IOHSITMe «reHeTHUeCcKOro rpy3a». DTHYeCKUe acreKThl UCCeJoBaHUM B 00/1laCTU pefaKTUPOBAaHUSI reHOMa U CTBOJIOBBIX
KJIeTOK.

'eHeTrueckue QakTOphl MOBBILIEHHOW UYBCTBUTEIBHOCTH UeroBeKa K (PU3MYeCcKOMy U XUMUUECKOMY 3arpsi3HEHUIO OKPY’Karolllel Cpefpbl.
I'eneTnyeckas npezapacrioyoKeHHOCTh YesloBeKa K [1aTOJIOTUsIM.

HemoHcTpaLuu

Tabuibl u cxeMbl: «KapruoTur uenoBeka», «MeTozbl U3ydeHHsl TeHeTUKU YesloBeKay, «['eHeTHueckue 3a00/ieBaHMs YesloBeKa».

[MpakTrueckas pabota «CocTaBieHHe U aHa/TU3 POJOCTIOBHOM».

Tema 15. Cenekiysi oOpraHu3MoOB

JomMecTvkaumsi U cesieKUMsi. 3apoXKaeHue cenekluu W AoMecTukaiuu. Yuenue H. M. BaBunoBa o LleHTpax MNpoOMCXOXAeHUS U
MHOrooOpasusi Ky/JbTypHBIX pacTeHui. Pojib ceneKiud B CO3[JaHUM COPTOB pacTeHUM W TIOPOA KUBOTHBIX. COpT, TMopoja, ITaMM. 3aKOH
TOMOJIOTUYECKHUX PSZIOB B Hac/e[CTBeHHOH u3MeHurnBocT H. V1. BaBuioBa, ero 3HaueHue /i71st CeJIeKIIMOHHOU PabOThI.

MeTo/ibl ceneKIIMOHHOM paboThl. MICKyCcCTBeHHbIN 0TOODP: MaCCOBBIA U WHAWBUYa/IbHBIA. JTarbl KOMOWHALIMOHHOM cenekyu. VicribiTaHye
TIPOU3BOAUTEJIEN 0 TIOTOMCTBY. OTOOp M0 TEHOTHITYy C TIOMOIIBIO OIleHKH (DeHOTHIIAa TTOTOMCTBA U OTOOP TIO TeHOTHUITYy C TIOMOIIBI0 aHaIM3a
JHK.

VcKyccTBeHHBIN MyTareHe3 Kak MeTOJ Ce/leKIIMOHHOW paboThl. PagualluOHHBIA M XMMUUECKUW MyTareHe3 Kak WCTOUHHUK MYyTalud y
Ky/JIbTYypHBIX (hOpM OpraHv3MoB. Vcronb30BaHHe TeHOMHOTO PeJaKTHPOBaHUSI M MeTOJ0B peKoMOuHaHTHBIX [IHK 1 mosiyueHUs] UCXOJHOTO
Marepuasa Jjisl CeeKL1u.

[Monyuenue momuruion[oB. BHyTpuBUAOBasi rubpuusanus. BiM3KOpOACTBEHHOE CKpell[iBaHWe, WM WHOpuAWHT. HepozcTBeHHOe
CKpellVBaHue, UK ayTOpuAuHT. ['eTepo3uc 1 ero mpyuuMHbIL. Vcrob3oBaHue TeTepo3uca B cesieKiun. OTnanénHas rudbpugusanys. [IpeogoseHue
Oecruioivist Me>KBUZIOBBIX THOPUOB. JJOCTH)KeHHs CeJIeKI[UM PAaCTeHUM U )KUBOTHBIX. «3e/16Has pegontoyusi».

CoxpaHeHHe U U3yueHHe reHeTUUeCKUX PeCypCOB KY/JbTYPHBIX PaCTeHUN U UX JUKUX POAUYEH ISl CO3[aHusl HOBBIX COPTOB U TUOPUIOB
Ce/IbCKOXO03STUCTBEHHBIX KYbTYp. M3yueHue, cOxpaHeHue U ynpaeneHue 2eHemu4ecKUMu pecypcamu CeAbCKOXO3SUCMBEeHHbIX U NPOMbICA08bIX
JCUBOMHDBIX 8 UeasiX y/aAyuuleHusl CyujeCmeylowjux U CO30aHUsl HOBbIX NOPOO, AUHUU U KPOCCO8, 8 MOM Hucae C NpUuMeHeHUeM CO8PEeMEHHbIX
Memo008 HayuHbIX UCCAe008aHUll, NnepedosbiX udell U NepCcneKmuHbIX MeXHOA02UL.

HemoHcTpaLmun

IToptpetsr: H. U. Basusos, 1. B. Muuypus, I'. [I. Kaprieuenko, I1. IT. JIykesaneHko, b. JI. Acraypos, H. bopsioyr, [I. K. benses.

Tabmuipl U cxembl: «lleHTPbI TIPOMCXOXKAEHUS W MHOT000pa3usi Ky/JbTYPHBIX pAcTeHU», «3aKOH TOMOJIOTUYECKHUX psZiIOB B
HaCJIeICTBEHHOW U3MEHUHMBOCTH», «MeTozibl cenekium», «OTaanéHHas rubpuausaiusi», «MyrareHes».

JlaboparopHasi paboTa «l/3yueHre COPTOB KY/IbTYPHBIX PAaCTEHUM U TTOPO/] JIOMAIITHUX KUBOTHBIX».

JlabopaTopHasi paboTa «l/3yueHrie METO/IOB CeJIeKI[UM PAaCTEHHUM».

[MpakTryeckast pabora «[IprBUBKa pacTeHUi».
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IKckypcusi «OCHOBHbIE METO/IbI M JOCTHXKeHUs CeJIeKIIMM pacTeHUl U JKUBOTHBIX (Ha Ce/IeKLIMOHHYIO0 CTaHLIUIO, TyieMeHHYI depmy,
COPTOMCIIBITaTe IbHBIM YUacCTOK, B TETJTMYHOE XO35IHCTBO, B TaDOpaTOPUIO arpOyHUBEPCUTETa WK HayUHOTO L[eHTpa)».

Tema 16. BuoTexHO/IOTUS U CUHTeTHYECKasi OU0JIOrust

OOBeKThI, UCTIOb3yeMble B OMOTeXHOIOTUU, — K/IETOUHbIE U TKaHeBble KY/IbTYpPbl, MUKDOOPTaHU3MbI, X XapaKTepUCTHKa. TpaAuLiioHHas
OuoTexHonorusA:  XjeboreyeHre, TIOJydyeHWe KHUC/IOMOJIOUHBIX — TPOAYKTOB, BHUHOZenWe. Mukpobuosoruueckuii cuHTe3. OOBEeKThI
MHKPOOUOIOTHYeCKUX TexHomorui. [1por3BocTBo 6eka, aMUHOKHC/IOT Y BUTAMUHOB.

Co3zaHre TeXHOIOTMM ¥ MHCTPYMEHTOB LieJIeHarnpaB/IeHHOTO0 U3MEeHEeHUs] U KOHCTPYMPOBaHUsI TeHOMOB C LieJIb0 T0J/IyUeHUs] OpraHu3MOB U
MX KOMIIOHEHTOB, COZIep’KallliX He BCTPeyYarolrecs B IpUpofe OMOCUHTeTUUeCKHe MyTH.

KnerouHasi uHkeHepusi. MeTo/ibl Ky/lbTyphl KJIETOK W TKaHeH pacTeHWM U >KUBOTHbIX. Kpuobanku. Comatnueckas rvubpupusanus u
COMaTHUeCKui 3MOpuoreHes. VcIiosb30BaHWe TarjlOWIOB B CeJIEKIMK pacTeHWH. I[losyueHue MOHOKAOHAAbHbIX aHmumen. Mcnosnb3oeaHue
MOHOK/IOHA/IbHBIX U NOAUK/AOHA/AbHbIX aHmMumen 8 MeouyuHe. VICKyCCTBEHHOe OILI0OTBOpeHHe. PeKOHCTPYKLUS SIMLEK/IeTOK M KJIOHMPOBaHUe
JKUBOTHBIX. MeToZ, TpaHCIUIAHTAL[UW sifep KIeTOK. TexHon02uu 0300poeneHusl, KyJAbMueUpOB8aHUsl U MUKPOK/AOHAAbHO20 pPA3MHOMNCEHUsl
CeNbCKOX03AUCMBEHHbIX KyAbmyp.

XpoMocoMHasi ¥ TeHHast HH>KeHepusi. VICKyCCTBEeHHBIN CUHTe3 TeHa U KOHCTpyrpoBaHue peKoMOuHaHTHBIX [THK. Co30aHue mpaHceeHHbIxX
op2aHu3mos. [I0CTH>KeHUsT U TIepCIIeKTUBBI XDOMOCOMHOM Y TeHHOUW WH)KeHepHH. DKOJIOTHUeCKre U TUUeckKue rpo0/ieMbl TeHHOW MHKeHepHUH.

MeguiuHckre GuotexHosioruM. IToctreHoMHasi rudpoBas MeaunvHa. ITIIP-gquarHoctika. MeTabOMIOMHBIN aHa/IU3, TeHOLIEHTPHUUYeCKU
aHanu3 IpoTeoMa uvesiOoBeKa [Jid OLIeHKM COCTOSIHUSI ero 370poBbsi. VICrosb30BaHWe CTBOJIOBBIX KieTOK. TapreTHas Teparnus paka. 3D-
OvonHXeHepus /1711 pa3paboTKK QyHAaMeHTaIbHbIX OCHOB MEAUIIMHCKUX TeXHOJIOTHH, CO3/JaHUsI KOMIUIEKCHBIX TKaHel COUeTaHWeM TeXHOJIOTHH
TPEXMepPHOTr0 OMOTIPUHTUHTA U CKado/AMHTa AJIs pellieHus 3a/1ay MepCOHATM3UPOBAaHHON MeULIHEL.

Co3/1aHre BeKTOPHBIX BaKI[UH C 1[e/IbI0 00ecrieueHus KOMOMHUPOBAHHOM 3aIluThl OT Bo30yauteneli OPBU, ycTaHOB/IeHHE MOJIEKY/ISIPHBIX
MexaHu3MOB (pyHKIMoHUpoBaHust PHK-cogep)kalijux BUPyCOB, BBI3bIBAIOIINUX 0CO00 oracHbIe 3ab0sieBaHus uesioBeKa U XKUBOTHBIX.

HeMoHcTpanmmn

Tabmuupbl ¥ cxembl: «VICIio/ib30BaHWMEe MHWKPOOPTraHWU3MOB B TIPOMBIIUIEHHOM TPOM3BOACTBe», «KierouHasi uHXeHepwsi», «['eHHas
WH)XEeHepUs».

JlabopaTopHasi paboTa «/3yueHrie 00HEKTOB OMOTEXHOIOTHM».

[TpakTuueckasi pabota «IlosyueHrie MOJIOUHOKHCIBIX TIPOYKTOBY.

OKcKypcusi «broTexXHOOTYs — BayKHeMIIasi IPOHU3BO/IUTE/IbHAS CUjla COBPEMEHHOCTH (Ha OMOTeXHOIOrMuecKoe TIPOU3BO/ICTBO)».

11 KJTACC

Tema 1. 3apoxk/ieHre ¥ pa3BUTHeE SBOJIOLIMOHHBIX TIPe/ICTaB/IeHNI B OMOIOrUH

OBoJiroLiMoHHas Teopus Y. lapeuHa. [IpeAnocsiniky BO3HUKHOBEeHU apBUHKU3Ma. JKU3Hb U Hay4Has AesaTenbHOCTh Y. [TapBuHa.

[Brxyimme cuiibl 3B0/r0LMN BU0B 10 Y. JlapBrHY (BbICOKAasi MTHTEHCUBHOCTb Pa3MHO)KEHHs] OPraHW3MOB, Hac/leICTBeHHass MU3MEeHUYUBOCTD,
6opb0a 3a cyliecTBOBaHUe, eCTeCTBeHHbIN U UCKYCCTBEHHBIN 0TOOP).
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Odopmienrie cuHTeTHueckoit Teopun 3Bosmoiuu (CTD). HelrpambHas Teopust 3Bostoiuu. CoBpeMeHHasi 3BOJIFOI[MOHHAs OWOJIOTHSI.
3HaueHHe 3BO/TIOLIMOHHON TeopuH B (HOPMUPOBAHUM €CTeCTBEHHO-HayYHOUM KapTUHBI MUPa.

HemoHcTparmmn

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe, U. JapsuH, C. C. UetBepukos, . U. [lImanbraysex,
k. Xonpein, . K. bBenses.

Tabmuel U cxeMbl: «CucTeMa >kuBoW mnpupozbl (1o K. JIuHHer0)», «JlecTHHIla >KuMBBIX cyijecTB (1o Jlamapky)», «MexaHU3M
(opMupoBaHus TIPUCTIOCOO/IeHNH y pacTeHUi 1 XUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyta mytemectsusi Y. lapsuna», «Haxogku Y.
IMapBuHa», «@opMbl 60pLOBI 3a CylljecTBOBaHUE», «Ilopofpbl ronybei», «MHoOroobpasue KyabTYPHBIX ()OPM KamycThbl», «I10pobl JOMAITHUX
JKUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BU/I0B (110 Y. /lapBHHY)», «CXeMa COOTHOIIIeHHS ABWKYILHX CHJI SBOJTIOLUN», «OCHOBHBIE TI0JIO’KEHUS
CUHTETUUYeCKON TEOPUU 3BOJTIOLIUN».

Tema 2. MUKpO3BO/IIOLIUA U €8 pe3y/bTaThl

[Monynsuusi Kak s/eMeHTapHasi efuHMLIa 3BositoLMU. CoBpeMeHHble MeTO/bl OLIeHKM TeHeTHUecKoro pasHooOpasusi U CTPYKTYphl
nonynsuuii. Vi3aMeHeHre reHO(OH/A MOMY/SLMM KaK 37ieMeHTapHOe 5BO/IOLMOHHOE siB/ieHre. 3aKOH TeHeTHueckoro paBHoBecus k. Xapau, B.
Batin6epra.

OnemMeHTapHble (HDaKTOpPBI (JBMKYILHME CHIIbI) 3BOJIIOLMU. MyTauyoHHbIM Tiporjecc. KomOuHaThBHas W3MeHUYMBOCTh. [lpelid reHoB —
C/lydaliHble HeHarpaB/ieHHbIe M3MEHEeHHUsI YacToT ajiened B momynsiusx. JddekT ocHoBaresisi. pgpekm 6ymbuioyHo20 2opabiwukd. CHudceHue
2eHemuuecko20 pasHoobpasusi: npuuuHbl U caedcmeus. IIposieneHue 3¢pgekma Opelicpa 2eHos 8 6oAbWUX U MAAbIX nonyasyusx. Murpaiuu.
W3onsuust momysisiiyii: Teorpaduueckas (poCTpaHCTBeHHast), Ouoornyeckasi (penpoJyKTHBHast).

EcrecTBeHHbI 0TOOp — HampaBiswoomuyi ¢akTop 3BoyoLuu. PopMbI eCTeCTBEHHOTO O0TOOpa: ABVWIKYIIUM, CTaOWUIM3UPYIOLIHM,
pa3peiBaroIuii (An3pynTrBHBIN). [TonoBoii oTOop. Bo3HUKHOBEHME 1 3BOJTIOLMS COL[UATBLHOTO TTOBEAEHUS )KUBOTHBIX.

[Tprcrocob/1eHHOCTh OPraHM3MOB KaK pe3y/ibTaT MHUKDPO3BOTIOLMK. BO3HUKHOBeHWe TpUCrocobieHuit y opraHu3moB. ApomMopdo3bl U
uavoajanTtanyy. [Ipumepsl TMpUCIOCOO/ieHWN Yy OpraHu3MoB: Mopdosioruueckre, (QU3MOIOTHUECKre, OMOXUMHUECKUe, T10BeJeHUYeCKHe.
OTHOCHUTETBHOCTD TIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Buji, ero Kputepun U CTpyKTypa. Bupoobpa3oBaHue Kak pe3y/abTaT MUKPO3BOIIOLUK. V30/1s1usi — K/T0UeBOM (hakTop BHUA00Opa30BaHMUSL.
I[lytru wu  crocobel  BUAoOOpa3oBaHUs:  aionatpuueckoe  (reorpaduueckoe), CHUMIATPUUECKoe  (IKOJOTMUYECKOEe), «MIHOBEHHOEe»
(monunonu3anusi, rubpugusanys). JaurenbHOCTb SBOIOLMOHHBIX TTPOLIECCOB.

MexaHu3Mbl (HOPMHUPOBAHUST OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OWosioruyd B pa3paboTKe HAayuHBIX METOZOB COXpaHeHWsi Ovopa3HooOpa3us. MMKDOIBOJIOLMS W KO3BOJIIOLUS
Mapa3uToB U UX X03seB. MexaHn3Mbl (POPMHUPOBaHUS YCTOMUHMBOCTH K aHTUOMOTHKAM U ClIOCO0bI O0pLOBI € Hel.

JemoHcTpaLuu

[Toprpetsr: C. C. YUeTtBepukos, 3. Maup.

Tabmuiel U cxembl: «MyTallMOHHasi W3MEHUMBOCThb», «[lOMy/slMOHHAs CTPYKTypa BHZAa», «CxeMa TMpOsIBIeHUs 3aKOoHa Xapau—
BatiHOepra», «[IBIOKyIIe CHIBI 3BOJIIOLUN», «DKOJOTHUECKass W30JSIUs TMOMy/siuid CeBaHCKoOW dopemn», «['eorpaduyeckas W30S
JTUCTBEHHMLIbI CUOWPCKOM U JIMCTBEHHWIIbI JaypCKoii», «Ilomy/siioHHbIe BOJHBI YHWCIEHHOCTH XUIIHUKOB U >KepTB», «Cxema JeucCTBUS
ecTeCTBEHHOTO  orOopa», «®opmbl 0OOprObI  3a  cymjecTBoBaHWe», «HAyCTpHambHBIA — MesmaHW3M», <« KUBBIE  HCKOIaeMble»,

16



«[lokpoBUTe/ILCTBEHHAs: ~ OKpacka  JKUBOTHBIX»,  «[lpeaympekparoljasg  OKpacka  JKMBOTHBIX»,  «Dusuosiornyeckyde  ajfanrtarjun»,
«[Tpucrocob1eHHOCTb OPraHKU3MOB U €€ OTHOCUTENBHOCTh», «Kpurepun Buza», «Buabl-qBoHUKN», «CTPYKTypa BUa B mpupoge», «CrocoObl
BUA000Opa3oBaHusi», «['eorpaduueckoe BuUA00Opa3oBaHHEe TPEX BU/OB JIAHJBIIIEH», «DKOJOTHYECKOe BH000pa30BaHWe BUOB CHHMII»,
«[Tonuriyion 6l pacTeHui», «KarycTHoO-pejeuHbIi THOPHUI».

O6opyzoBanue: repbapru pacTeHHH, KOJUIEKI[M HACEKOMBIX, Uydesia TITUL] U 3Bepeil C TIpUMepaMy pa3/InyHbIX MPUCTIOCO0IeHrH, dyuesia
TITHI] ¥ 3B€pel pa3HbIX BUZOB, TepOapry pacTeHui O6/M3KUX BHI0B, 00pa30BaBIIIMXCS PA3TMUHBIMUA CITIOCOOAMM.

JlabopaTopHast paboTa «BbIsiB/IeHHe U3MEHUMBOCTH Yy 0COO€el 0JTHOTO BUZA».

JlaboparopHast paboTa «ITpucrioco6eHust OpraHu3MOB M UX OTHOCHUTE/TbHasH 11e/1eC000pa3HOCTh».

JlabopaTopHasi paboTta «CpaBHeHHe BUIOB 110 MOP(}OIOTHUeCKOMY KPUTEPUIO».

Tema 3. Makpo3BOJIIOLIUS U €€ pe3y/bTaTbl

MeToapl U3yueHUsi Makpo3BoJtoLud. [lajeoHTo/OTMUecKe MeTobl M3yueHHs1 3Bo/oLuU. [lepexosaHble ¢opMbl U (uioreHeTUUeCKHe
PSZibl OPraHK3MOB.

buoreorpaduyeckre MeTo/bl U3yueHus 3BomonMU. CpaBHeHUe (uiopbl U ¢ayHbl MaTePUKOB U OCTPOBOB. buoreorpaduueckue obmactu
3emin. BUABI-3HJEMUKU U PEJTUKTHI.

OMOpHoIoruecKre U CpaBHUTEILHO-MOP(HO/IOrHUeCKre MeTOAbl U3YUeHHUs IBOJIIOLUH. ['eHeThueckrie MeXaHU3Mbl SBOJIFOL[UN OHTOTeHe3a
Y TIOSIBJIEHUS] 5BOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHa/JOTWUHble OpraHbl. PyaumeHTapHble OpraHbl U aTtaBU3Mbl. MOJIeKyIsIpHO-
reHeTHUeCKre, OMOXMMUYECKre U MaTeMaThUuecKrue MeTOZbl M3ydeHUs IBOJIOLUU. ['oMonornuHbie reHbl. COBpeMeHHbIe MeTO/bI TTOCTPOEHMUS
(unoreHeTUUECKUX J€PEBbEB.

XPpOMOCOMHBIE MyTaLUU U 3BOJIFOLIUS] TEHOMOB.

OOmye 3aKOHOMepHOCTH (TIpaBWia) 3Bosormd. [IpuHyun cmeHbl yHkyuli. HeoOpaTMMOCTb SBOMIOLMK. AJAaNTHUBHAS pafuarLiysl.
HepaBHOMEPHOCTb TEMITOB 5BOJIFOLIUH.

HeMoHcTpanmmn

[Toptpetsr: K. M. Bap, A. O. KoBanesckuui, ®. Mromnep, 3. I'ekkesb.

Tabmuipl U cxeMbl: «PUIOTeHETUUECKUN Psifl JIOMIaAn», «ADPXeonTepUKC», «3Bepo3ydbie simiepbl», «CTeronedanbi», «PUHUOPUTHD,
«CeMeHHBIe TIATIOPOTHUKW», «broreorpaduueckue 30HbI 3eMmn», «/lpeiid KOHTUHEHTOB», «PenuKThl», «HauanbHble cTaguu 3MOPHOHATBHOTO
Pa3BUTHUST TI03BOHOYHBIX JKHUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJIOTHUHBbIE OpraHbl», «PyIUMeHTBI», «ATaBU3Mbl», «XPOMOCOMHBbIE HAOODPBI
yesIOBeKa 1 IIMMITaH3e», «['laBHble HampaB/ieH!s 3BOIOLUN», «O0I11e 3aKOHOMEPHOCTH IBOJTIOL[UM».

OO6opyzoBaHye: KOIeKLWH, Tepbapuu, MYyJSDKA MCKOMaeMbIX OCTaTKOB OPraHW3MOB, MYJISDKM TOMOJIOTMUHBIX, aHa/IOTHUHBIX,
PYZHMMEeHTapHbIX OPraHOB U aTaBU3MOB, KOJJIEKLJUM HACEKOMBIX.

Tema 4. TIpoucxoskjeHve ¥ pa3BUTHe XU3HU Ha 3eMie

HayuHble rUmoTe3bl TTPOMCXOXKIEHHUS )XKU3HU Ha 3emsie. AOGWoreHe3 W TaHCIepMusi. JJoHayuHble TIPeACTaBIEHUS O 3apOXKAE€HUH >KU3HU
(kpealiuoHu3M). ['MroTre3a MOCTOSTHHOTO CaMO3apO’K[eHUsI >XU3HU U eé orpoBep)keHWe onbiTamMd P. Peau, JI. Cnamnanuanu, JI. Tlactepa.
[TpoucxosKeHre >KU3HU U acTpoOHOo/IoTusl.

OcCHOBHBIe 3Tarbl HEOPraHWYeCcKo# 3BomoLMU. [1naHeTapHast (reosiornyeckast) 3BOJOLMsS. XUMUUecKasi SBOJOLMsl. AOHMOTeHHbIN CUHTe3
OpraHMYecKyXx BelrecTB U3 Heoprannueckux. OmbiT C. Musiiepa u I'. FOpu. O6pa3oBanue mommMepoB 13 MoHOMepoB. KoarjepBaTHasi rumoTesa A.
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W. OnapuHa, rurnoTte3a nepeuuHoro OympoHa k. XoszeliHa, reHeTnueckas rumnoresa I'. Ménnepa. Pubo3umsl (T. Yek) u rurnote3a «mupa PHK»
Y. I'unbepra. ®opmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE MPOTOK/IETKH.

Nctopusa 3emsmn u metoabl eé wusydeHusi. Vckoraemble opraHuuyeckue oOcCTaTKu. ['eoxpoHosiorvss U eé mertozabl. OTHOCUTeNbHas U
abcostoTHasi re0XpOHOJOTHs. ['e0XpOHOIOTHYecKast IIKasia: 30HbI, 3Pbl, IEPUO/bI, STIOXH.

HauanbHble 3Tarbl OpraHu4ecKou 3BomoLyu. TTosiB/ieHre Y 9BOJTEOIHS TTEPBBIX KIeTOK. DBOJIOIMS MeTabor3Ma. BO3HMKHOBEHWE TIEPBBIX
skocrcTeM. CoBpeMeHHbIe MUKPOOHBIe OHOTJIEHKM KaK aHasIoT TiepBbIX Ha 3emyie coobiecTB. CTpoMaTOMUThI. [IpOKapUOTHI U 3YKapUOTHI.

[TpoucxokaeHre 3yKapuoT (CUMOUOTeHe3). JBOJIIOLMOHHOE TIPOMCXOXK/IEeHHEe BUPYCOB. [IpOUCX0XKIeHHEe MHOTOK/IETOUHBIX OPraHW3MOB.
Bo03HUKHOBeHNe OCHOBHBIX PYIIIT MHOTOK/IETOYHBIX OPraHW3MOB.

OcCHOBHbIE 3Tarnbl 3BOMIOLMM BBICIIMX pacTeHHH. OCHOBHbIe apoMOp(o3bl pacTeHU. Brixos pacTeHuil Ha cyuny. IlosiBlieHue CriopoBBIX
pacTeHul U 3aBoeBaHUe UMM Cylid. CeMeHHbIe pacTeHus1. [IporcxoxkieHre LIBETKOBBIX paCTeHUH.

OCHOBHBI€ 3Tarbl BOJIFOLIUH )KUBOTHOTO MUpa. OCHOBHBIe apoMOp(}03bI )KUBOTHBIX. BeHcKasi (hayHa. KeMOpuiicKuii B3pbIB — TIOsIB/IEHHE
COBpPEMEHHBIX THUIOB. IlepBble XOp/OBBbIe >XMBOTHBIE. JKW3Hb B BOJe. DBOJIIOIMS MMO3BOHOUHBLIX. [IpoucxokaeHue amM(pUOUN W pPenTHIIHMA.
[TpoucxoskaeHre MJIEKOTUTAIUX U NTUll. [IpuHImn KaroyeBoro apomopo3a. OcBoeHre 6eCrio3BOHOYHBIMU U TTO3BOHOUHBIMU >KUBOTHBIMU
CYLLH.

Pa3BuTHe )XM3HH Ha 3eMJie TI0 3paM U MeproaM: apXxeH, TIpoTepo30H, Tase030u, Me30301, KaiiHo30u. O0I1as XapakTeprCTHKa KIuMaTa 1
reoIOTMYeCKUX TPorieccoB. ITosiB/ieHre U paciiBeT XapaKTepHbIX OPraHU3MOB. YT/eo0pa3oBaHHe: €ero yC/IOBHSl U BJMSHWE Ha Ta30BbIM COCTaB
aTMocdepsbl.

MaccoBble BBIMUDAaHUS — 3KOJOTMYECKHWe KpPU3UChl TMpouuioro. IIpUuvMHBI U C/1eACTBHS MAacCCOBbIX BbIMUpaHuil. CoBpeMeHHbIN
9KOJIOTUUECKHI KPU3KC, ero ocobeHHOCTH. [IpobiemMa coxpaHeHusi OMopa3Hoo0Opasus Ha 3emiie.

CoBpeMeHHasl CUCTeMa OpraHu4eckoro Mypa. [IpuHIMNIbI Knaccudukalu opranu3MoB. OCHOBHBIE CCTeMaTHUeCKue IPYIbl OpraHu3MOB.

HemoHCTparuu

[Toptpetsr: ®. Peau, JI. Cnianianiuany, J1. Tactep, Y. I. Meunukos, A. Y. Onapun, [Ix. Xonzaein, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuupbl 1 cxembl: «Cxema onbita @. Penu», «Cxema ombita JI. TlacTepa mo uM3ydeHUr0 camMO3apoKAeHHs: Ku3Hu», «Cxema ombita C.
Munnepa, I'. FOpu», «3OTanbl HeOpraHUueckou 3BOMIOLMU», «['eoxpoHosiornyeckas ikana», «HauanbHble 3Tanbl OPraHUYECKOU 3BOIOLIUNY,
«Cxema o00pa3oBaHUsI 3yKapHOT TMyTéM cumbuoreHe3a», «CucTemMa >KUBOM TpPHUPOAbI», «CTpoeHHWe BHpyca», «ApoMop(do3bl pacTeHUi»,
«PunnoduTtel», «OAHOK/IETOUHbIE BOJOPOCIN», «MHOTOK/IeTOUHble BOAOPOCIU», «Mxu», «[lanopoTHUKU», «['0/loceMeHHbIe paCTeHUsI»,
«Opranbl 1]BEeTKOBBIX pacTeHUM», «CxeMa pa3BUTUS KUBOTHOT'O MHpPa», «ApomMopdo3bl XXKUBOTHBIX», «IIpocTeiime», «KUIIeUHOIIOIOCTHBIE,
«[Tnockue yepBu», «UneHHUCTOHOTHUE», «PBIOBI», «3€MHOBO/IHBIE», «IIpecMbIKatoiuecs», «[ITuibl», «MaekonurTawiiye», «Pa3BuTue KU3HU B
apxenCcKou 3pe», «Pa3BUTHUe )XKU3HU B TPOTEPO30MCKOU 3pe», «Pa3BUTHUe )KU3HHU B Mase030MCKOU 3pe», «Pa3BUTHe KU3HU B Me3030KMCKOM 3pe,
«Pa3BuUTHe )KU3HU B KalIHO30MCKOM 3pe», «CoBpeMeHHasi CUCTeMa OPraHUueCcKOro MUpa.

O6opyoBaHue: repbapuMl pacTeHWH pPa3/IMUHBIX OT/E/IOB, KOJUIEKIIMM HACeKOMbBIX, B/IaKHbIE TIperapaThl JXHUBOTHBIX, PaKOBHHBI
MOJIJIFOCKOB, KOJIJIEKIIUM WITIOKOXKUX, CKeseTbl TO3BOHOUHBIX >KMBOTHBIX, Uydesia TITHL M 3Bepel, KOJIJIeKLIMU OKaMeHe/OCTel, IOse3HbIX
HCKOMaeMbIX, MYJ/ISDKA OPraHUYeCKUX OCTaTKOB OPraHMU3MOB.

BuptryanbHas naboparopHasi pabora «MogenupoBaHue omnbiToB Musuiepa—HOpu 1o M3ydyeHHI0 aOMOTeHHOTO0 CHHTe3a OpraHWuYecKuX
coeJJMHEHU B epBUYHOM aTMochepe».
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JlaboparopHasi pabota «/3ydyeHue 1 onricaHre UCKOTIaeMbIX OCTaTKOB /[PEBHUX OPraHW3MOB».

[MpakTryeckas pabora «/3yueHue ocobeHHOCTel CTPOeHUsI paCTeHUI pa3HBIX OT/IeI0B.

I[MpakTueckas pabota «/3yueHre 0cOOeHHOCTel CTPOEHUsI TTI03BOHOUHBIX JKUBOTHBIX».

Tema 5. [IporcxoxaeHre yejoBeKa — aHTPOIIOTeHe3

Pa3pesnbl 1 3aau aHTPONOJIOTUUA. MeTOo/ibl aHTPOITO/IOTUU.

CraHoBJieHMe TIpeJiCTaB/lIeHNI O MPOUCXO0XKEHUN YesioBeKa. Peiruo3Hbie Bo33peHusi. CoBpeMeHHbIe HayuHble TeOpHH.

CX0ACTBO 4esioBeKa C JKMBOTHbIMU. (CucTeMaTHuecKoe II0/I0’KeHHe uesioBeKa. CBHeTe/bCTBA CXOJCTBA YejiOBeKA C >KUBOTHBIMU:
CpaBHUTe/IbHO-MOpdooruueckie, 3MOpHoioruueckre, GU3N0I0ro-0MOXUMHUYecKre, ToBefeHUecKre. OTIWUMs uYeloBeKa OT >KUBOTHBIX.
[TpsimoxoskJjeHre ¥ KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHe TOJIOBHOTO MO3ra ¥ BTOPOU CUIHA/IbHOUM CUCTEMBI.

Hewkymye cubl (hakTopbl) aHTporioreHe3a: OHonoruueckue, couyanbHble. COOTHOIIEHHEe OMOIOTMYeCKUX M COLMAIbHBIX (DaKTOPOB B
aHTpoIIoreHese.

OCHOBHBIE CTaiuu aHTpororeHe3a. PaHHMe ueoBeKOOOpa3Hble 00e3bsiHbI (TIPOKOHCY/IBI) U paHHWE TIOHTHbl — OOLUe TIpeiKu
yesioBeKo0oOpa3HbIX 00e3bsiH U JFofield. ABCTpPa/IONIUTEKH — ABYHOTHe TIpeJKU rofiel. UesloBeK yMeslbli, TepBble U3TOTOBeHUs OpYAul Tpy/a.
YesioBeK TIPSMOXOZSIIMN U TIEPBBIM BBIXOZ JitOZel 3a mipesienbl Appuku. YenoBek reiens0eprckuii — oOIIMi TIpeOK HeaHJepTaabCKOTO
yesioBeKa U yeyioBeKa pa3yMHOro. YesroBek HeaH/iepTalbCKHI KaK BHJ JitOJel X0J/I0[HOTO KjiuMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO TWIIa,
JIeHMCOBCKU uesioBeK, 0CBOeHHe KOHTUHEHTOB 3a npefesiamMu Adpuku. [laneoreHeTrka 1 naseoreHOMUKa.

OBoJIOLMSI COBPEMEHHOTO uesioBeKa. EcTecTBeHHBIM OTOOp B MOMY/ISLMAX uYesioBeKa. MyTallMOHHBIN TIPOL[ECC U TOJIUMOPGHU3M.
[MonynsioHHBIe BOJHBI, pelic reHoB, MUTpaLys U «3QQeKT OCHOBaTe/Is1» B TMOMYJISILUSIX COBPEMEHHOTO YesioBeKa.

YenoBeueckre pachl. [loHATHe o pace. Bosbliive packl: eBporeouHasi (eBpa3uiicKas), aBCTpajio-HerpoujiHasi (2KBaTopuasbHasi),
MOHI0/IO/IHasA (a3vaTCKo-aMepuKaHCKas). Bpemsi u myTu pacceneHuss vesnoBekKa IO muiaHeTe. EauHCTBO uyenoBevyeckux pac. Hayunas
HEeCOCTOSATeIbHOCTh pacu3Ma. [Ipucrioco6/eHHOCTh YesioBeKa K Pa3HbIM YCJIOBUSIM OKpY»Karolllei cpebl. BiusiHue reorpadudeckoit cpefbl U
Jipeiida reHOB Ha MOP(OIOTUI0 U (PU3NOJIOTHIO YesIoBeKa.

MeXauCLUTIMHAPHBIE METOZABI B (M3UUeCKoM (OMOIOTHYeCKOi) aHTPOIOIOTHH. DBOJFOIMOHHAST aHTPOIOIOTHS Y T1a/Ile0aHTPOITOIOTHS
YyeJIOBeUeCKUX IMOMy/siuid. brocolansHble UCCeJOBaHNs TIPUPO/IbI UesioBeKa. ViccieqoBaHre KOIBOJIOIMK OMOIOTHUECKOT0 U COLMAIbHOTO B
yesioBeKe.

HeMoHcTpaLmmn

[Toptpertsr: Y. lapBuH, JI. Jluku, . . Porunckui, M. M. I'epacumos.

TabuLbl U cxeMbl: «MeTO/Ibl aHTPOIIOJIOTHH», «["0JIOBHOM MO3T UesioBeKa», «UenoBekooOpa3Hble 00e3bsiHbl», «CKeJeT ueioBeKa M CKeJieT
LIMMIIaH3e», «PyIUMeHTbI U aTaBu3Mbl», «/IBYIKYII[Me CU/Ibl aHTPOIIOTeHe3a», «OBOJIIOLMOHHOE IPeBO YesloBeKa», «ABCTpasonuTek», «4enoBek
yMeiblii», «UenoBek NpsAMOXoAsILIni», «/leHncoBCKUl uenoBek» «HeangepTtanblipl», «KpoMaHbOHLIbI», «[IpeaKy uenoBeka», «ITallbl 9BOIHOLUN
yesioBeKa», «Pachbl uesioBeKa».

O6opyoBaHKe: MYJISDKU OKaMeHeJ/I0CTel, rpeIMeTOB MaTepuaabHOM Ky/IbTYphl IIPEJKOB UesioBeKa, pernpoAyKuuu (dororpadun) KapTrH €
MHU(DOIOTHUECKUMHA U OUOJIECKUMH CEHOXKeTaMH TIPOUCXOXK/IEHUsST desloBeKa, (oTorpadmy HAXOJOK MCKOIIAeMbIX OCTAaTKOB Ue/lOBEKa, CKesieT
yesioBeKa, MOJie/Ib yeperia yejioBeKa 1 yeperia LIMMIIaH3e, MO/ie/Ib KUCTH YesioBeKa U KUCTHU LLIMMITaH3e, MO/ie/IM TOpca Ipe/IKOB YesloBeKa.

JlabopaTopHasi pabota «/3yueHrie 0cCOOeHHOCTEHM CTPOEHUsI CKesleTa UeoBeKa, CBSI3aHHBIX C MPIMOXOXKIeHHEM.
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[MpakTrueckas pabota «/I3yueHre KOJIOTHUECKHUX aJalTalliii ueioBeKa.

Tema 6. DKonorusi — HayKa O B3aMMOOTHOILIEHHSIX OPraHKW3MOB 1 HalOPraHM3MEeHHBIX CUCTEeM C OKDPY>Karolllel cpejjoi

3apoxx/ieHre U pa3BUTHe 3Kojoruu B Tpyzaax A. I'ymbonbara, K. @. Pynwe, H. A. CeBepuoBa, O. I'ekkessa, A. Tencmu, B. H. Cykauéba.
Pa3pensl u 3azauu 3K0s10rMK. CBS3b 5K0JIOTHY C IPYTUMU HayKaMH.

Metogp! 3konoruu. IloseBble Hab/OAEHNS. DKCIIEPUMEHTBI B 9KOJIOTHH: TPUPOJHbIE W jabopaTopHble. MofenMpoBaHre B 3KOJIOTHH.
MOHUTOPUHT OKpY’Karoll[el Cpefibl: TOKAJIbHBIM, PErHOHAIBHBIA 1 TJ100a/IbHBIM.

3HaueHUe S5KOJIOTMYEeCKUX 3HAHUM [/1s1 yesioBeKa. JKOJIOTMYecKoe MHPOBO33peHHe KaK OCHOBA CBsi3ell uesioBeuecTBa C TPHUPOZOH.
dopMuUpoBaHue 5K0/I0THYeCKOW KYIbTYPbl M 9KOJI0TMYeCKOM TPaMOTHOCTH HaceseHuUs.

HemoHcTpaLuu

[Moptpetsr: A. 'ymbonsar, K. ®. Pynbe, H. A. CeBep1ioB, 3. ['ekkenb, A. Tenciy, B. H. Cykaués.

Tabuibl u cxeMbl: «Pa3zenbl 3Kom0run», «MeTobl IKoI0run», «CXeMa MOHUTOPUHTA OKPY KaroIleld cpefibi».

JlaboparopHas pabota «/3yyeHre METO/IOB FKOJIOTHUECKUX UCCIIeJOBAHUI».

Tema 7. Opranu3Msl U cpejia OOUTaHUS

Okosiornyeckre (akTOpbl M 3aKOHOMEPHOCTH uX AedcTBus. Krnaccudukaiysi SKosornueckux (akTopoB: abMOTHYecKHe, OMOTHUYecKue,
a"TporioreHHble. OOIUe 3aKOHOMEPHOCTH [JeMCTBUSI 3Kojoruueckux ¢aktopoB. I[lpaBwio muHumyma (K. IInpenrens, HO. JInbux).
TosepaHTHOCTb. IBPUOHUOHTHBIE M CTEHOOMOHTHBIE OPTaHH3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3Kojoruueckuit akrop. [elicTBHe pa3HBIX YYaCTKOB COJIHEYHOTO CIIEeKTpa Ha OpraHH3MBbI.
OKosiornyecKye TpyIibl paCTeHWH U )KUBOTHBIX 110 OTHOLLIEHUIO K cBeTy. CUrHa/ibHasi po/ib cBeTa. POoTornepuoaunsm.

Temneparypa Kak 3kojioruyeckuii ¢akrop. [leiicTBue TemriepaTypbl Ha opraHu3Mbl. [10MKWIOTepMHbIE U TOMOWOTEPMHbIE OPraHU3MBI.
OBpUTEpMHBIe U CTEHOTePMHbIE OPTaHK3Mbl.

Bna)kHOCTh Kak 3Kojoruueckuit dakrop. IIpucrnocobyeHus pacTeHni K MOAep)KaHUi0 BogHoro OanaHca. Kimaccudukanys pacteHuit mo
OTHOLLEHUIO K BoZe. [Iprcrnoco6ieHus )KUBOTHBIX K U3MEHEHHUI0 BOJJHOT'O PeXXKUMa.

Cpenpl 00MTaHWS OPraHM3MOB: BOJHAsi, Ha3eMHO-BO3/YIIIHAs, MMOYBEHHasi, TTyOMHHas TIOATIOUYBEHHAasi, BHYTpHOpPraHu3MeHHast. OU3UKO-
XUMHUeCcKre 0COOEHHOCTH cpeJi 00uTaHust opraHu3moB. [IpucnocobieHyst OpraHu3MOB K )KU3HHU B pa3HbIX Cpejiax.

buonornueckve putMmbl. BHelliHe ¥ BHyTpeHHUe pyUTMbl. CyTOUHBIE U TOAWUYHBIE pUTMBI. [IprCIIOCO6/€HHOCTh OPraHKU3MOB K Ce30HHBIM
M3MeHeHUsIM YCJIOBUM >KU3HU.

’KusHeHnHble popmbl opraHu3moB. TloHsATHe O >ku3HeHHOUM (opme. Ku3HeHHbIe (DOpPMbI pacTeHUM: JiepeBbsl, KyCTapHUKH, KYCTapHHUUKH,
MHOTOJIETHHE TpaBbl, OJJHOJIETHHE TPaBbl. KU3HEeHHbIe (HOPMbI KMBOTHBIX: THPOOMOHTBI, Te€0OMOHTRI, a3POOMOHTBI. OCOOEHHOCTH CTPOEHHS U
oOpa3a )KU3HHU.

buotnueckne ¢akropbl. Buabl OMOTHUECKMX B3aUMO/IeHCTBUMN: KOHKYPEHIIMs, XUII[HUYeCTBO, CUMOMO3 U ero ¢opmbl. I[lapa3uTtusm,
KOoTepalys, MyTyaan3M, KOMMeHCanu3M (KBapTUPAHTCTBO, HaxyieOHW4ecTBO). HeTpoduueckre B3auMozelcTBUsI (TOmMueckue, GpopuuecKkue,
(abpuueckue). 3HaueHHe OWOTUYECKMX B3aUMOJENCTBUM [/is1 CYIeCTBOBAHMSI OPraHM3MOB B cpefie oburtaHusi. [IpUHIUIT KOHKYPEHTHOTO
WCKJTFOUeHUSI.

JemoHcTpaLuu
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Tabmuubl ¥ cxeMbl: «JKomoruueckre (akTopbl», «CBETOBOU CIEKTP», «DKOJOTMUECKHe TPYIIbI XKUBOTHBIX TI0 OTHOIIEHUIO K CBETY»,
«TernyoKpoBHbIE KUBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHbIE», «DH3MO0IOTHYEeCKHe aJjanTalul XUBOTHBIX», «Cpeabl 0OUTaHUsI OPraHHU3MOBY,
«buonoruueckrie put™mbl», «Ku3HeHHble (QOpPMBI pacTeHui», «Ku3HeHHble (OPMbI >KUBOTHBIX», «IKOCUCTEMAa IIMPOKOJIHCTBEHHOTO Jieca»,
«DKocHUcTeMa XBOMHOTO Jieca», «Llernu muTaHus», « XUI[HUUYECTBO», «I[lapasutn3m», «KoHKypeH1Us», «CUMOH03», «KoMMeHCcamm3mM».

O6opyzoBaHye: repbapuy pacTeHWH W KUBOTHBIX, TPUCIOCOO/IEHHBIX K BJIMSTHAIO PA3/IMUHBIX 3KOJIOTWYeCKHX (HaKTOpOB, repbapuu
CBETO/MIOOMBBIX, TEeHEeIOOMBBIX U TEHEeBLIHOC/IMBLIX DaCTeHWM, CBeTOJIOOMBBIE, TeHe/N00MBble W TeHEeBBIHOC/IMBbIE KOMHATHbIE pacTeHUs,
repbapuu ¥ KOJIJIEKUUM TeTUIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30yCTOWUMBBIX pacTeHWH, uydesaa NTUL] W 3Bepeid, repbapuu pacTeHUH,
OTHOCSALIMXCST K TUrpoduTam, KcepoduTtam, Me30huTaM, KOMHATHbIe PacTeHUsl JaHHBIX TPYIIM, KOJIEKLUN >KUBOTHBIX, OOMTAIOLIUX B Pa3HbIX
cpezax, repbapuy U KOJ/UTeKLUM PAaCTEHUM U >KUBOTHBIX, 00/1aJjat0IMX YepTaMu TIPUCITOCO0/IEHHOCTUA K Ce30HHBIM U3MEeHeHUsIM YC/IOBUM JKU3HH,
repObapuM U KOJJIEKI[UA PACTEHUM U KUBOTHBIX Pa3/IMUHBIX KU3HEHHBIX (hOPM, KOJUIEKIIUH )KUBOTHBIX, YUaCTBYIOL[UX B PA3/IMUHbIX OMOTHUECKUX
B3aUMO/IeMCTBUSIX.

JlaboparopHasi pabota «BbIsiB/ieHHe MpUCOCo0/1eHn i OPraHu3MOB K BIIUSIHUIO CBETa».

JlabopaTopHasi paboTa «BbIsiB/ieHHe TTPUCIIOCOO/IeHNI OPraHU3MOB K BJTUSTHUIO TeMIlepaTyphi».

JlaboparopHasi pabota «AHaTOMUUeCKre 0COOEHHOCTH PACTeHUH U3 Pa3HBIX MECT OOUTaHUSI».

Tema 8. Dkonorusi BU0B U MOMY/ALUN

OKoJloruyeckKre XapaKTepUCTHKH Tonyasuuu. [lomynsnus Kak Ouosornueckass cuctema. Posib HEOJHOPOAHOCTH Cpefbl, (HU3NUeCKUX
bapbepoB 1 ocobeHHOCTeM OHOIOTMK BUAOB B (DOPMUPOBAHWH MPOCTPAHCTBEHHOM CTPYKTYPHhI TOMY/sui. OCHOBHBIE TIOKA3aTe/H TOMyJISLUH:
YMCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 110/10Basi CTPYKTYPA, POXKAaeMOCThb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIMS.

JKosoruueckass CTpyKTypa mnonyssiguu. OLjeHKa UYMCAeHHOCTH Monyasuud. [IuHamMuka monynasudd U eé€ perynsuus. buotuueckuii
MOoTeHUMaA nony/asigud. MojenvpoBaHue AWHAMUKKU NOMyasiuu. KprBble pocTa UMCAeHHOCTU mony/siuud. KpuBble BbDKMBaHUsA. Peryssims
YMCJIEHHOCTHU MOMYJISILIUK: poJib ()aKTOPOB, 3aBUCALLIMX W He 3aBUCSIIUX OT MJIOTHOCTU. JKOJIOTMUeCKUe cTpaTeruu BuoB (r- u K-crpaTterun).

[MousiTvie 06 3Ko/IOTMUECKOM HMIe BUA. MectoobutaHre. MHOroMepHasi MoJiesib dKojoruyeckor Hummm k.M. XaTumHcoHa. Pa3mepsr
9KOJI0rnYecKor HUIIM. [loTeHIMabHas U peaM30BaHHas! HULLY.

Buj kak crucreMa nony/isitivii. Apeasnbl BUI0B. BUsibl M UX )KHM3HEHHbIe CTpaTeruu. JKOIOruyeckre S5KBUBaIeHTHhI.

3aKOHOMEpHOCTH TIOBe/IeHUs1 U MUTPaLiii )KUBOTHBIX. Broiornueckrie MHBa3Wy 4y>KepoJHbIX BU/OB.

HemoHcTparmu

[TopTpet: k. 1. XaTYMHCOH.

Tabmuipl U cxembl: «3IKOJOTMUeCKUe XapaKTepUCTUKU TOMNy/sAun», «[IpocTpaHCTBeHHasi CTPYKTypa TMOMy/siiuu», «Bo3pacTHbie
nUpaMU/ibl nonyasauun», «CKOPOCTh 3acenieHusl MOBEPXHOCTH 3eMJ/IM Pa3/MyHbIMU OpraHu3Mammn», «Mogenb 3Kojaoruueckod Humm JDx. U.
XaTuuHCOHa».

O6opygoBanue: repbapur pacTeHUi, KO/UIEKIIUN )KUBOTHBIX.

JlabopatopHasi pabota «IIprcrnoco6eHusi ceMsiH pacTeHUM K paccesieHUIo».

Tema 9. Ikonorus coobIecTB. IKOJIOTHYECKHUE CUCTEMBI.

Coob1ijecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBsi3u MexX/ly opraHri3MamMu B OuoLieHo3e.
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OKkocucreMa Kak OTKpbITast cucrema (A. k. Tencm). ®yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 9KOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI,
peayneHTsl. Tpoduueckrie ypoBHU. Tpodurueckue nenu u cetd. AbMoTHueckue 6710KM 3KocucTeM. [1oUuBBI U Wbl B 3KOCHCcTeMaX. KpyroBopoT
BellleCTB U [I0TOK SHePruy B 3KOCUCTeMe.

OcCHOBHBIe T0Ka3aTeird 3K0CUcTeMbl. briomacca v mpoayKiusi. DKoJoruueckue MipaMubl urcesi, 0MoMacchl U SHEPTUH.

Junamuka skocucmem. Kamacmpocpuueckue nepecmpotiku. @aykmyayuu. HanpaBieHHbIe 3aKOHOMepHbIE CMEHbI COOOIIIeCTB — CYKL[eCCHH.
[TepBUYHbIe U BTOPUYHBIE CYKIIECCHU M MX TIPUUYMHBL. AHTpPOIMOTeHHbIe BO3/ieHCTBUS Ha cyKieccuu. KimmakcHoe coobiriectBo. briopasHoobpasue
U TI0JTHOTa KPYTOBOPOTA BeIlleCTB — OCHOBA YCTOMUHMBOCTH COOODIIIECTB.

[TpupoaHbIe 3KOCUCTeMBbL. DKocucmeMbl 03€p U pek. IKocucmembl Mopell U 0KeaHo8. IKocucmeMbl mMyHOp, 1ecos, cmeneli, NYCMbiHb.

AHTpOMNOreHHbIe 5KOCUCTEMBI. ATPO3KOCHCTeMa. ArpoLieH03. Pa3mmuns Mexxly aHTPOIIOTeHHbIMU U TTPUPOAHBIMU 3KOCUCTEMaMU.

Ypboskocucrembl. OCHOBHbIE KOMITOHEHTHI ypOo3kocucteM. ['opoackas ¢uiopa ¥ dayHa. CHHaHTpONM3aLMs TOPOJCKOW (ayHBI.
Brosioruueckoe 1 X035HCTBEHHOE 3HaUeHHe arpO3KOCHUCTeM U YPOOIKOCHCTEM.

3aKkoHOMepHOCTH (HOPMUPOBaHUSI OCHOBHBIX B3aUMOJEMCTBUI OpraHusMoOB B 3KocucTteMax. Poab kackadHozo s¢pgekma u eudos-
a0u¢ukamopos (K1ouesblx 8u008) 8 (PYHKYUOHUpOBAHUU 3Kocucmem. IlepeHOC 5HEPrUM U BeLECTB MEXIY CMEXHBIMU SKOCHCTEMaMM.
Y CTOMUMBOCTb OPraHU3MOB, MOMYJ/ISLMI U 3KOCUCTEM B YCJIOBUSIX eCTeCTBEHHBIX M aHTPOIIOTeHHBIX BO3/|€MCTBUM.

MexaHu3mbl 8030elicmgusi 3a2psi3HeHUll pasHbIX MUNO8 HA CyOOpeaHU3MEHHOM, OpP2AHU3MEHHOM, NONYASYUOHHOM U 3KOCUCMEMHOM
YPOBH$1X, OCHOBbI 3K0/02U4eCK020 HOPMUPOBAHUSI AHMPONO2eHHO20 8o30elicmausi. MeTo/10/10THs MOHUTOPUHTA eCTEeCTBEHHBIX M aHTPOIMOT€HHbIX
5KOCHCTEM.

HeMoHcTparmmn

IToptpet: A. 1. Tencu.

Tabmuplr u  cxembl: «CTpyKTypa OuWolleHO3a», «3JKOCHCTeMa IIMPOKOMCTBEHHOTO Jjieca», «OJKOCHCTeMa XBOWHOTO Jieca»,
«@DyHKIMOHA/IbHBIE TPYIITBI OPraHU3MOB B 3KOCHCTEMe», «KpPyroBOpOT BelllecTB B 3KocHcTeMe», «llernu mutaHus (macTOUIHAS, JeTPUTHAs)»,
«3JKosoruueckasl mupamm/ia 4mce», «KOJIoruuecKas MMpaMuza Oruomacce», «OKoa0rndyeckasi mupamMuja SHeprun», «Obpa3oBaHue 60si0Ta»,
«IlepBruHas cykueccusi», «BoccraHoB/ieHue jieca 1ocjie rnoykapa», « JKoCucTeMa o3epa», «ArpoLeHo3», «KpyroBopoT BelleCcTB ¥ [TOTOK SHePruu
B arporieHo3e», «[Ipumepsl ypbo3kocHucTeM».

O6opyoBaHue: repbapyuy pacTeHUH, KOJIJIEKIIUMA HaCeKOMBIX, uydesia MTUL] U 3Bepeld, repOapuu KyJbTypHBIX U JUKOPACTYIIUX PACTeHUH,
aKBapUyM Kak MO/ie/Ib 3KOCUCTeMBI.

[MpakTryeckas pabora «/3yueHue 1 orvcaHre ypoO3KOCHCTEMBI».

JlaboparopHas pabota «/3yueHue pa3HOOOpa3Usi MeJIKMX TTOYBEHHBIX WIEHUCTOHOTHX B Pa3HBIX IKOCHUCTEMAX».

OKCKypcusi «DKCKypCHsl B THUITUYHBIM OuoreorjeHo3 (B AyOpaBy, Oepe3HsK, e/IbHHK, Ha CyXO/OJbHBIA WM TIOWMEHHBIM JIyT, 03€epo,
60m0TO)».

IKCKypcusi «IKCKYPCHs B arpo3KocrcTeMy (Ha 1oJie UK B TEIVIMYHOE X035CTBO)».

Tema 10. Buocdepa — riobanbHasi 5KocUcTeMa

buocdepa — obmiernianeTapHasi 060/10uka 3eMiid, T/ie CYIIeCTBYeT WM CyIleCTBOBasa »KU3Hb. Pa3Butue mipejctaBieHnid o buochepe B
Tpyzax O. 3tocca. YueHue B. . BepHagckoro o 6uocdepe. Obnactu 6uocdeps! u eé cocras. JKuBoe BelijecTBO 6rocdepsb! U ero GyHKLWH.
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3aKOHOMEpPHOCTH CyIriecTBOBaHUs Ouochepbl. OcobeHHOCTH Ouocdephl Kak r100aqpHON 3KOCHUCTeMBI. [IMHaMHUYeCKOe paBHOBecHe B
6uocdepe. KpyroBopoThl BellecTB ¥ OMOreoXuMHUeCKHe I[UK/IbI (YI1epo/ia, a30Ta). PUTMHUHOCTD siB/IeHUM B 6rocdepe.

3onanbHOCTE Ouocdepsl. [lonsaTrne o 6uome. OCHOBHBIE OMOMBI CYILLIM: TYHJpPa, XBOWHBIE Jieca, CMeIIaHHbIe U IIMPOKOIMCTBEHHBIEe JIeca,
CTeIy, CaBaHHbI, TYCTHIHU, TPOTIMUECKHE Jieca, BbICOKOTOPbsl. KiMMar, pacTUTe/IbHbINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CTpyKTypa ¥ YHKIIMS )KUBBIX CUCTEM, OI[eHKa X PeCypCHOI0 TIoTeHIMaia U OnochepHbIX (QYHKIUMA.

HemoHcTpaLuu

[Toptpets!: B. . BepHagckuii, 3. 3rocc.

Tabsuiel u cxembl: «['eocdepbl 3eMn», «KpyroBopoT a3oTa B IIpUpojie», «KpyroBopoT yrjiepofia B Ipupo/ie», «KpyroBopoTt KMC/IOpo/ia B
ripupozie», «KpyroBopoT BozbI B Tipupozie», «OCHOBHBIe O6HOMBI Ccymm», «KmuMaruueckue mosica 3emmn», «T'yHzapa», «Tadira», «CMelIaHHbIN
nec», «[1IupokomcTBeHHbIN 1ec», «CTenby», «CaBaHHa», «[1ycTeiHA», «Tponuyeckuil 1ec.

O6opygoBaHue: repbapuy pacTeHHi pa3HbIX OMOMOB, KOJIIEKI[UN )KUBOTHBIX.

Tema 11. YesioBek 1 OKpyKaroliasi cpefia

OKosiornyeckre KpU3WChl M MX TPUUMHBL. Bo3pelicTBue denoBeka Ha Ouocdepy. 3arps3HeHue Bo3AyLIHOW cpezbl. OxpaHa BO3fAyXa.
3arpsisHeHHe BogHOU cpefipl. OxpaHa BOJHBIX pecypcoB. Paspyiienue rnoussl. OXpaHa MOYBEHHbIX pecypcoB. V3MeHeHre KiumarTa.

AHTpOIOreHHOe BO3/IeMCTBUE Ha PacTUTE/bHBIN U >KUBOTHBIM MUP. OXpaHa pacTUTENbHOrO W YKMBOTHOrO Mupa. OCHOBHbIE TPUHLIMIIBI
oxpanbl mpupoabl. KpacHeie kauru. Ocobo oxpansiemble ipupopHsie Tepputopun (OOIIT). BoTaHuueckue cajpl ¥ 300/I0THYECKHE TTapKH.

OCHOBHblEe TIPUHLIMIIBI YCTOMYMBOTO pa3BUTHS uejioBeuecTBa U MpUPOAbL. PaljoHasbHOe TPUPOAOII0/Ib30BaHHE U COXPaHEHUe
Orosoruyeckoro pazHoobpasust 3emstu. OO1Iie 3aKOHOMEPHOCTH T7100a/IbHBIX IKOTOTHYeCKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCa U
€ro BepOosiITHbIe TT0C/IeICTBUSI.

Pa3BuTHe MeTO/JOB MOHMUTOPWMHIA pa3BUTHsI OMAaCHbIX TeXHOTeHHBIX TMpoueccoB. CucmemHble uccaedoe8aHuss nepexood K
pecypcocbepezatowjeli U KOHKYpeHmocnocobHoll sHepeemuke. Buosno2uueckoe pasHoobpasue u buopecypcbl. HayuoHanbHble UH(OpMAYUOHHbIe
cucmembl, obecneuusarouwjue 0ocmyn K uHpopmayuu no coCmosiHul0 omoe/bHbIX 8U008 U 3Kocucmem. OCHOBbI 3KOpeaburumayuu 3Kkocucmem u
cnoco608 60pbObI ¢ buonospexcoeHusIMU. PeKoHCMPYKYUs MOPCKUX U HA3€MHbIX SKOCUCMEeM.

HeMoHcTpaLmmn

Tabmuibl 1 cxembl: «3arpsi3HeHHe atMocdepbl», «3arpsisHeHHe ruApochepb», «3arpsisHeHHe MouBbI», «IlapHUKOBBIA 3ddekT», «Ocobo
OXpaHsieMble TIPUPO/IHbIe TEPPUTOPHI», «MO/ie/u YIIpaB/iseMOro MUpa».

O6opyoBanue: dororpadur oxpaHsieMbIX PaCTeHHUI U >KUBOTHBIX KpacHol kuuru Poccuiickoit ®@eneparn, KpacHOM KHUTH peruoHa.
[TNIAHVUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMEBI I1O BUOJIOTVU HA YPOBHE CPEJIHET'O OBIIEI'O OFPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI
®I'OC COO ycraHaB/iuBaeT TpebOBaHUs K pe3ysibTaTaM OCBOEHHs 00YYarolUMUCs MporpaMM cpejHero o0iero o6pa3oBaHUs: JIMYHOCTHBIE,
MeTarpeJMeTHbIe U MpeIMeTHEIE.

B cTpykType /AMUHOCTHBIX pe3y/lbTaTOB OCBOEHHWs TpPOrpaMMbl 10 OWONOTHWM BbIe/IeHbl C/IeAYIOIIe COCTaBJISIFOIIMe: O0CO3HaHWe
00yJaroImyMHUCs POCCUMCKON TPa’KJAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPe/IeNIeHUI0, Hajauuue
momueayuu K obyueHHI0 OHOJIOTMM, YeneHanpasneHHoe pdasgumue BHYTPeHHUX yOe)kJeHWl JIMYHOCTH Ha OCHOBe KJIFOUeBBbIX LIeHHOCTed Hu
HMCTOPUUECKUX TPAJUIMNA pa3BUTHS OWOJIOTUYECKOTO 3HAHWS, 20MOBHOCMb U CnOCOOHOCMBb OOYyYaroIIUXCs PYKOBO/CTBOBATHCS B CBOEH
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JIesITeIbHOCTH  [IeHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMHM, TIPUCYIIMMH CHCTeMe OHMOJIOTHUecKoro oO0pa3oBaHUs, HaAuyue nNpasoCoO3HAHUS
9KO0JIOTUYeCKO! KyIbTYphl, CNOCOOHOCMU CMAsuma 1ieJI1 ¥ CTPOUTD JKHM3HEHHBIe TIJIaHbI.

JINYHOCTHBIE pe3y/bTaThl OCBOEHUsI TIPOTPaMMBbI 10 OMOIOTUM JOCTUTAIOTCS B €AWHCTBe y4eOHOW M BOCITUTATe/NbHOM JesTelbHOCTH B
COOTBETCTBUM C TPaJULIMOHHBIMU POCCUMCKUMHU COLMOKY/IbTYPHBIMU, UCTOPUYECKHMU U [[yXOBHO-HPaBCTBEHHBIMU 1|eHHOCTSIMH, [IPUHATHIMU B
o01jecTBe TMpaBWIaMM W HOPMaMy TIOBeJEHHSI M CIIOCOOCTBYIOT TIpOLIeCCaM CaMOTO3HAHMsI, CAMOBOCIIMTAHUS W CaMOPA3BUTHS, Pa3BUTHS
BHYTpPEeHHel IMO3ULIUY JTMYHOCTH, [aTPUOTH3Ma M yBa)KeHMs K 3aKOHY U IIPaBOMNOPSJKY, UeJ0BeKy TpyZa U CTaplieMy IIOKOJIeHHIO, B3aUMHOIO
yBakeHHs1, 0epeXXHOT0 OTHOIIEHUS K Ky/IbTYPHOMY Hac/eIUi0 U TPaAWLMSIM MHOTOHALMOHAIBHOTO Hapoga Poccutickoii ®Peseparinu, ipuposie u
OKpY’Kalolllei cpejie.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHHWs yueOHOro mpeaMeTa «BUOMOTHs» JO/DKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYaroL[uXcs
PYKOBOZICTBOBATbCsSI C(POPMUPOBAHHOM BHYTpPeHHeW Mo3Uliell JIUYHOCTH, CUCTEMOM I1[@eHHOCTHBIX OpUEeHTal[uii, TO3UTUBHBIX BHYTPEHHUX
yOerkieHui, COOTBeTCTBYIOIMX TPAJULIMOHHBIM LJeHHOCTSIM POCCHICKOTO 00IIieCcTBa, paciiipeHre )KU3HEeHHOTO OMbITa U OMbITa JIeSITeTbHOCTH B
TrpoLiecce peanan3aljii OCHOBHBIX HarpaB/ieHUM BOCIIUTATe/IbHOU [1eITeIbHOCTH, B TOM UMCJIe B YaCTU:

1) rpa>k/IaHCKOT0 BOCTTUTaHUSI:

c(OpPMHPOBAHHOCTH IPAXKAAHCKOM TIO3UIMK 00YYaloIIerocst Kak akTHBHOTO M OTBETCTBEHHOT'O WjieHa POCCHUICKOTO 00IIIeCTBa;

0CO3HaHHe CBOMX KOHCTUTYLMOHHBIX TIPaB U 00513aHHOCTeH, yBa)KeHUe 3aKOHA 1 MPaBOTOPSAKa;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH /IesTe/bHOCTH TIPY CO3[jaHWU y4ueOHBIX MPOEKTOB, pellleHny yueOHBIX U M03HaBaTeIbHBbIX 3afad,
BBINOJTHEHHUH OMOIOTHUeCKUX SKCIIePUMEHTOB;

CTMOCOOHOCTH OTpe/ieNiATh COOCTBEHHYIO MO3ULIUIO TI0 OTHOLLIEHHUIO K SIB/IEHUSIM COBPEMEHHOMU >KU3HU U O0BbSCHSTH eé;

yMeHHe YyuMThIBaTh B CBOUX [JeUCTBUSX He00XOJUMOCTb KOHCTPYKTHBHOTO B3aMMOJEMCTBUS JIHOZlell C PpasHbIMU YOeX[eHUsMH,
KY/JIbTYPHBIMU LIeHHOCTSIMU M COLIaIbHBIM M0JI0)KEHUEM;

TOTOBHOCTb K COTPY/AHHUYECTBY B IIpPOLjeCCeé COBMECTHOTO BBIMOJIHEHHsI YueOHBIX, IO3HABaTelbHBIX M HCC/Ie[0BaTeNbCKUX 3a7ad,
YBa)KUTE/IbHOT'O OTHOLLIEHUsI K MHEHUIO ONIMOHEHTOB MPU 00CYKJeHHH CTIOPHBIX BOITPOCOB OMOIOTHYECKOT0 CO/lepyKaHus;

TOTOBHOCTb K F'YMaHUTapHOM U BOJIOHTEPCKOM [1esiTeJIbHOCTH;

2) NaTpYOTUUECKOT 0 BOCITUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOW TPa)K[aHCKOW W €HTUYHOCTH, MaTpUOTH3Ma, YBa)K€HUs] K CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH
niepes; PoanHoOM, ropA0CTH 3a CBOW Kpal, CBOIO PoAiuHy, CBOM 53bIK U KY/IbTYPY, MPOLLJIOe M HACTOsIIIlee MHOTOHALIMOHAIbHOr0 Hapoza Poccum;

L[eHHOCTHOe OTHOILIeHWe K TMPUPOJHOMY Hac/leJuI0 U TMaMsATHUKaM IpUPOJbl, JOCTIKeHusiM Poccuu B Hayke, HCKYCCTBe, CIIOpTe,
TeXHOJIOTHUSIX, TPYZAE;

CIOCOOHOCTh OIIeHMBATh BKJ/IAZ, POCCUHCKUX YUEHBIX B CTAHOB/IEHHWE W Pa3BUTHe OMOJIOrHH, TIOHMMAaHKWS 3HaueHus1 OMOIOTMH B TIO3HAHWUU
3aKOHOB TIPUPO/IbI, B )KU3HU UesioBeKa U COBPEMEHHOT0 00111eCcTBa;

uzeliHast yOe)XKIEHHOCTb, TOTOBHOCTH K C/TY’KEeHHIO U 3aiure OTeuecTBa, OTBETCTBEHHOCTD 3a ero CyAb0y;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCITUTaHUSI:

OCO3HaHUe AYXOBHBIX LIEHHOCTEN POCCUKCKOT0 HapoJa;

c(hOpMHPOBAHHOCTh HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBE/|eHUS;

CIIOCOOHOCTH OLIeHMBATh CUTYALMIO U IPUHUMATL OCO3HAHHBIE PellleHHs], OPUeHTHPYSICh Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U L{eHHOCTH;
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0CO3HaHHe JTMYHOTO BKJIa/|a B TIOCTPOEHHe YCTOWUMBOTO OyAyIIiero;

OTBETCTBEHHOE OTHOLIIeHWe K CBOWM POJUTENsIM, CO3/IaHUI0 CeMbH Ha OCHOBE OCO3HAHHOTO TPHHATHS LIeHHOCTe ceMelWHOMN >KU3HU B
COOTBETCTBUM C TpaAULIMsIMU HapoJoB Poccuy;

4) 3CTeTUUeCcKoro BOCIUTAaHUS:

3CTeTUYeCKOe OTHOILEHWe K MUPY, BK/IIOUasi 3CTETUKY ObITa, HAYUHOTO M TEXHUUECKOTO TBOPYECTBa, CIIOPTA, TPY/Za, OOIeCTBEHHBIX
OTHOILIeHUH;

MOHMMaHHUe SMOLIMOHAILHOT0 BO3/|eMCTBHUSI XKUBOM MPUPO/IbI U €€ 1|eHHOCTH;

TOTOBHOCTb K CAMOBBIPa)KEHUIO B Pa3HBIX BU/AX MCKYCCTBA, CTpeMJIeHHe TIPOSIB/ISITh KaueCTBa TBOPUECKOM TMYHOCTHY;

5) ¢puznyeckoro BocruTaHus, GOPMHUPOBAHUS KY/IbTYPbI 3/[0pPOBbsI U SMOLIMOHAILHOTO 6/1arornosyqusi:

TOHMMaHWe W peasr3alys 3/0poBoro U Oe3omacHoro obpasa KW3HU (3ZOPOBOe MHUTaHWe, COOJIF0/IeHNe TUTHeHNYeCKUX MPaBUI U HOPM,
cbanaHCUPOBaHHBIA pEXUM 3aHATUN M OTAbIXa, pery/spHas ¢u3nueckas aKTUBHOCTb), Oepe)KHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O
OTHOIIIeHUs K COOCTBEHHOMY (pU3UUeCKOMY U TICUXWUYECKOMY 3/]0POBBIO;

TOHMMaHUe L[eHHOCTU TPaBW/ WHAWBU/YaTbHOIO U KOJUIEKTUBHOTO 0e30MacHOro IMoBeJieHHsl B CUTYaLUsIX, YIPOKAIOLIUX 370POBbIO U
JKA3HU JIIOZIel;

0CO3HaHHe TOC/IeCTBUM U HeTIPUSITHSL BPeAHBIX MPYBbIUeK (yroTpebsieHus alkoros, HAPKOTHKOB, KYPeHHsI);

6) TPyZI0BOTO BOCTIUTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HaHHe L[IeHHOCTH MacTepCTBa, TPyAo/o0oue;

TOTOBHOCTh K aKTUBHOU /IeSITeJTbHOCTH TeXHOJIOTHUeCKON M COLMaJbHOW HArpaB/eHHOCTH, CTIOCOOHOCTh MHULMMPOBAThb, TVIAHUPOBATh U
CaMOCTOSITE/ILHO BBITIOHATH TaKyIO JesATe/bHOCTD;

WHTepeC K pa3/MyHbIM cdepaM TpodecCHOHATBHOM esTeJbHOCTA, YMEeHHe COBepIlaTb OCO3HAaHHBIN BbIOOp Oyayei mpocdeccuu u
peanr30BbIBaTh COOCTBEHHBIE )KHM3HEHHBIE TI/IaHbI;

TOTOBHOCTB M CITIOCOOHOCTB K 00pa30BaHUIO0 M caM000Opa30BaHMIO Ha TIPOTSHKEHUU BCel >KHU3HMY;

7) 3KOJIOTMYeCKOI0 BOCITUTAHUSI:

9K0JIOTHUeCKH 1iesiecoo0pa3Hoe OTHOIIeHUe K MPUPO/ie KaK UCTOUHUKY XKM3HU Ha 3eMiie, OCHOBe eé Cyll|eCTBOBaHMUS;

TIOBBILIIEHNEe YPOBHSI 3KOJIOTUUECKOW KY/bTYPbl: MPUOOpeTeHre OMbITa T/IaHWPOBAHMSI TIOCTYIIKOB U OL€HKH MX BO3MOJKHBIX TIOC/IE/ICTBUN
ISl OKpY»KatolLeld cpeibl;

0CO3HaHUe I7100aTbHOTO XapaKTepa SKOJI0THYeCKUX Mpob/ieM U MyTeil UX perleHus;

CTMOCOOHOCTh WCIOJB30BaTh TpUoOpeTaeMble TMPU W3y4YeHWH OWOJOTMU 3HAHUSI M YMEHUsl TIPU pellleHnd Tpo0sieM, CBSI3aHHBIX C
paLoHaTBEHBIM MTPHUPO/IOI0/Ib30BaHMEM (COOM0jeHre TIPaBUJI TTOBeIeH s B IIPHUPO/ie, HAallpaBIeHHbIX HA COXPaHeHHe PaBHOBECHS B SKOCHCTEMaX,
0XpaHy BH/IOB, 3KOCUCTeM, brocdepsi);

aKTWBHOE HeTIpUsTHe [eMCTBUM, NMPUHOCSIIUX BpPeZ OKDPY’Karollell MPUPOAHOW cpeZie, yMeHHe IPOTHO3MPOBAaTh HebaronpusiTHbIe
9K0JIOTHUeCKHe MOC/Ie/ICTBUS TPeANPUHUMAaeMbIX JeMCTBUN U TTpej0TBpalljaTh UX;

Ha/iMuye pa3BUTOTO SKOJOTMYECKOTO MBIIIEHHS, SKOJIOTHUECKON KY/IbTYPbI, OMbITAa AeATeJbHOCTH 3KOJ0THYeCKOW HarpaB/IeHHOCTH,
yMeHUsl PYKOBO/ICTBOBaTbCSI UMW B TO3HaBaTeIbHOM, KOMMYHUKAaTUBHON M COL[MA/IbHOW TPAKTHKe, TOTOBHOCTH K y4YaCTHUIO B TMPaKTUUeCKOU
JlesITelIbHOCTH SKOJIOTMYeCKOW HarlpaB/IeHHOCTH;
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8) LIeHHOCTH Hay4YHOr 0 MO3HAHUS:

c(hOpMHPOBAHHOCTE MMPOBO33DEHHs], COOTBETCTBYIOILI[ETO COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKu W OOILECTBEHHOM TIPAKTHKHY,
OCHOBAHHOTO Ha /IUajiore KyJbTyp, CIOCOOCTBYIOI[ETO OCO3HAHUIO CBOETO MeCTa B MO/IUKY/IbTYPHOM MUPE;

COBEpIIEHCTBOBAHME S13bIKOBOUM U UMTATeTbCKOM KY/IbTYPhl KaK CpeZiCTBa B3aUMO/IeHCTBHSI MeX/1y JIF0bMH Y MIO3HAHUS MUPa;

MOHUMaHWe crieliuuKkr OMONOTUM KaK HayKH, OCO3HaHUSI e€é poid B (POPMHPOBAHUHU paIjMOHA/ILHOTO HAYYHOTO MBIIIIEHUs, CO3[JaHUN
L[e/IOCTHOTO Tpe/iCTaB/IeHus1 00 OKpY)KarolljeM MUpe Kak O eZJMHCTBe TIPUPO/bI, uesioBeka U 00111ecTBa, B TIO3HAHWUH MPUPOIHBIX 3aKOHOMEPHOCTeH
Y pellieHnH nMpobyieM coXpaHeHus TIPUPOAHOTO PaBHOBECHS;

yOexX1EHHOCTh B 3HAUMMOCTH OMOJIOTUM [ijisi COBPeMEHHOM IIUBU/IM3al[uU: o0OecriedeHrsi HOBOTO YPOBHsI Pa3BUTHSI MeAULIMHbBI, CO3/laHHe
MepCreKTUBHBIX OMOTeXHOJIOTHM, CIIOCOOHBIX pelllaTh pecypcHble TPobeMbl pa3BUTHS Ue/lOBeUeCTBa, MOMCKA IMyTed BBIXOZA W3 T00a/lbHBIX
9KOJIOTHUECKUX Tpo0/ieM M obecrieueHHs Iepexo/ia K YCTOWUMBOMY Pa3BUTHIO, PALMOHABHOMY HCIO/b30BaHUIO TIPUPOJHBIX PECYPCOB M
(hopMHUpOBaHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyUeHUH OMOJIOrMUeCKUX 3HAHWM B 1[eJIX TOBBIIIeHUsT 00IIeld Ky/JbTypbl, €CTECTBEHHO-HayUHOM IPaMOTHOCTH,
KaK COCTaBHOW YacTH (YHKLIMOHAIBHOM rPAMOTHOCTH 00yYaroL[uXcs, (popMUPYyeMOi TIpY U3yueHUU OUOJIOTHH;

MOHUMaHHWe CYIIIHOCTH MEeTO/IOB TI03HAHUS, UCIIO/Ib3YEMbIX B €CTeCTBEHHBIX HayKaX, CTOCOOHOCTH MCIO/Ib30BATh MO/TyuaeMble 3HaHUS ISt
aHasmM3a ¥ OOBbSICHEHUs SIBJIeHUM OKDY’Karolllero MUpa W TIPOUCXOJSIIUX B HEM M3MeHeHWH, yMeHUe fenaTb 0OOCHOBaHHbIE 3aK/IOUEHHs Ha
OCHOBe Hay4HbIX ()aKTOB ¥ UMEIOILMUXCS JaHHBIX C 11e/TbI0 TI0/yUeHus JOCTOBePHBIX BLIBO/OB,;

CNoCcOOHOCTh CaMOCTOSITeNTbHO MCIT0J/Ib30BaTh OMOIOrHUYeCcKre 3HaHUs ISl pellieHust TTpo0JieM B peasibHbIX YKU3HEHHBIX CUTYaLUsIX;

OCO3HaHWEe 1[eHHOCTH Hay4yHOW [JesiTe/IbHOCTU, TOTOBHOCTb OCYIIECTB/IATh TIPOEKTHYIO U HCCIe/J0BaTe/IbCKYI0 [1esiTeIbHOCTh
VHJUBUYalbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPepLIBHOMY 00pa30BaHMI0 U caM000pa30BaHUIo, K aKTUBHOMY TIOJTyUeHHIO HOBBIX 3HAHWH 10 OMO/IOTHH B
COOTBETCTBUH C )KU3HEHHBIMHU TIOTPeOHOCTSIMU.

METATIIPEJMETHBIE PE3YJIETAThHI

MertarnipegmMeTHbIe pe3y/bTaThl OCBOEHHUsS yueOHOro Tipeamera «bHOMOTHs» BK/IIOUAKOT: 3HAUMMbIe AJisi (DOPMHUPOBAHUS MHUDPOBO33DEHHS
00yUaroIMXCsl MEX/IUCLIUIITMHAPHbIE (MEXIIpeMeTHbIe) O0IljeHayUHble TOHSTHS, OTPaXKAIOI[He 11eJIOCTHOCTb HAyYHOH KapTHUHBI MHpa U
crieliuUKy METOJOB TO3HAHMS], MCIO/b3yeMbIX B eCTeCTBEHHBbIX HaykKaxX (BelleCTBO, SHEprus, siBjieHWe, TIPOLecC, CUCTeMa, HayuHbIM ¢axT,
TIPUHLIUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCC/IeZloBaHWe, HaOJIoZieHWe, U3MepeHHWe, SKCIIEPUMEHT W JIpyrue); YHUBepCa/bHbIe
yueOHbIe 1eficTBUS (TTO3HABaTe/IbHbIe, KOMMYHHUKATHBHBIE, PDETy/ISTUBHBIE), 0becreunBaroiiye GpopMrupoBaHue GyHKIIMOHATBHON TPAMOTHOCTH U
COL[MA/IbHOW KOMITETEHI[UM 00YYaroIUXCs; CIOCOOHOCTh OOYUaroMXCsl UCIO/Ib30BaTh OCBOEHHBIE MEXAWCIUIUTHHAPHBIE, MUPOBO33peHUeCKHEe
3HaHWS U yHUBepCa/bHble yueOHble eCTBHUS B TI03HABaTe/IbHOW U COL[MA/TbHOM TIPAaKTHKE.

B pe3synbraTe u3yueHusi 6HMOJIOTHH Ha YPOBHe cpefiHero obiiero obpa3oBaHusi y obyuarorierocst OyayT copMUpOBaHbI MO3HABATe/TbHbIE
YHUBepCajbHble YueOHbIe 1eHCTBYSI, KOMMYHUKATUBHbIE YHUBEpCa/bHbIe yueOHbIe 1eHCTBYS, PeryIsSTUBHbIE YHUBEPCaIbHbIe YueOHbIe /1eMCTBUS,
COBMeCTHasl J1esiTe/IbHOCTb.

MertarpeMeTHbIe Pe3y/IbTaThl 0CBOEHUS TIPOTPAaMMBbI CPeIHETO 0011[ero 06pa30BaHus O/DKHBI OTPaXKaTh:

OBnajieHre YHUBePCa/bHBIMU Y4eOHBIMU TT03HABaTeTbHBIMU eMCTBUSIMU:

1) 6a30BbIe IOTHUECKUE [IeHCTBUS:
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CaMOCTOSITe/ILHO (hOPMYJTUPOBATh U aKTya/lM3UpOBaTh MpobieMy, pacCMaTpUBaTh €& BCECTOPOHHE;

WCTI0/Tb30BaTh TIPU OCBOEHWM 3HAHWU TPHUEMBI JIOTMUECKOTO MBILIIEHUs (aHanu3a, CUHTe3a, CPaBHEeHMs, KiaccuduKaimu, o000IeHus),
PaCKpBIBaTh CMbIC/T OMOIOTUUYECKUX TTOHATUH (BBIE/SITh UX XapaKTepHbIe TIPU3HAKH, YCTaHABIMBATh CBS3U C IPYTMMU TIOHSATHSIMM);

oTpefieNiATh IieJId  JIeATelbHOCTH, 3aj/jaBasi TapaMeTpbl U KPUTEPUH WX [OCTW)KEHHUS, COOTHOCHTb pe3y/bTaThl [eATebHOCTH C
MOCTaB/IeHHBIMU 11JISIMU;

HCTI0/Tb30BaTh OMOIOrMUecKye TIOHITHS /1Sl 00bsicCHeHHs (DaKTOB U SIBJIEHUI YKUBOU TTPUPO/IbI;

CTPOUTHL JIOTUYeCKHe pacCyXjeHusi (MHAYKTUBHbIe, NeAYKTHBHble, TI0 aHa/JOTUU), BbISBASATH 3aKOHOMEDHOCTHM W TPOTUBOpEUUs B
pacCMaTpPUBAEMbIX SIBJIEHHSIX, (DOPMY/IMPOBATh BBIBOJBI U 3aK/THOUEHUST;

TIPUMEHSITb CXeMHO-MO/Ie/IbHble Cpe/ICTBA /il TIPeJCTaB/leHUs CYI[eCTBEHHBIX CBsi3eli M OTHOIIEHWN B HM3y4yaeMbIX OMOIOTHUeCKUX
00BeKTax, a TAK>Ke TIPOTUBOPEUMI Pa3HOTO PO/Ia, BBISBIEHHBIX B Pa3/IMYHbIX UH(POPMALMOHHBIX UICTOUHUKAX;

pa3pabaTbIBaTh T/IaH peleHus MpobieMbl C YUETOM aHa/IM3a UMERIUXCsl MaTepUaIbHBIX U HeMaTepralbHbIX PeCypCOB;

BHOCHUThH KOPPEKTHUBEI B [IeSITE/IbHOCTh, OL[eHUBaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/isiM, OL[eHUBaTh PUCKU TOC/IeCTBUH eAaTeTbHOCTH;

KOODAWHUPOBATh U BBITIOJHATH paboTy B YC/IOBUSIX peasibHOTO, BUPTYaJbHOTO M KOMOMHHMPOBAaHHOTO B3aUMO/IeMCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIIEHUE TP PEeIIeHUH )XKU3HEHHBIX MPo0JieM.

2) 6a3oBbIe HICCIeloBaTeTbCKHE TeHCTBUS:

B/Ia/IeTh HaBbIKAMU Y4eOHO-MCC/IeIOBATe/IbCKOM M TIPOEKTHOM /IeATe/IbHOCTH, HaBbIKAMH pa3pelleHusi IpoOsieM, CrIoCOOHOCThIO U
TOTOBHOCTBIO K CAaMOCTOSITe/TbHOMY IMTOMCKY METOZIOB PellleHHsI TPaKTUUeCKUX 3a/lay, TPUMeHeHHI0 Pa3/IMYHbIX MeTO/I0B ITO3HAHMUS;

WCTIO/Ib30BaTh Pa3/IMUHbIe BU/bI [I€ITETbHOCTH M0 TIOYYEHHI0 HOBOTO 3HAHWS, ero WHTepIpeTaruy, peobpa30BaHUI0 U MIPUMEHEHHIO B
yueOHbIX CUTYaLMsIX, B TOM YKCJIe TIPY CO3/[JaHUM yueOHBIX ¥ COLUAIbHBIX TIPOEKTOB,;

(hopMHUpOBaTh HAayUYHBIN THUIT MBIILJIEHUS, BlaZIeTh HAYYHOM TePMHUHOJIOTHEH, K/TFOUeBbIMH TTOHSTHUSIMU U METO/IaMU;

CTaBUThb U POPMY/IMPOBaTH COOCTBEHHBIE 3a/lauM B 00pa30BaTe/TbHOM /IeATeIbHOCTH Y )KU3HEHHBIX CUTYaLUsIX;

BBISIB/IITh TIPUUMHHO-C/I/ICTBEHHBIE CBSI3M W aKTyaJM3UPOBaTh 3ajjauy, BbIBUraTh T'MIIOTE3y €€ pellleHus, HaXOAWTb apryMeHTBI isi
JlOKa3aTebCTBa CBOUX YTBEP)K/IE€HHH, 3a/JaBaTh TlapaMeTphl U KDUTEPUU PellleHus;

aHa/IM3UPOBATh MOTyUeHHbIe B XO7ie pellleHHs 3a/jJaui pe3y/bTaThbl, KPUTUUECKU OI[eHUBaTh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MeHeHUe
B HOBBIX yCJIOBUSIX;

JIAaBaTh OLIEHKY HOBBIM CHTYalWsIM, OL|eHMBATh IPUOOPETEHHBIN OITBIT;

OCYIL[eCTBJISITh Lie/IeHaripaB/IeHHbIN ITOUCK IepeHoca CPeCTB U CIIOCO00B ZeCTBUS B MPO(eCCHOHANTBbHYIO Cpefy;

yMeTb MIepeHOCUTDb 3HaHUS B [I03HABATe/TbHYIO U MPAKTUUECKY0 00/1aCTH KU3HE eI TeTbHOCTH;

yMeTh UHTEeTPUPOBaTh 3HaHUS U3 Pa3HBIX MPeIMeTHBIX 0bacTel;

BBIIBUTaTh HOBbIE W/IeM, TIpe//laraTh OPUTrHHAIbHbBIE TTOAXO/bI U PellleHus], CTaBUTh MPob/eMbl U 3a/lauM, AOMYyCKarolfe albTepHAaTUBHBIE
peleHws.

3) pabora ¢ uHdopmaruei:

OPHEHTHPOBAaThCS B Pa3/IMUHBIX UCTOYHUKAX MH(MOpMaruu (TeKCcTe yueOHOTo 1ocobust, HayuHO-TIOMY/ISIPHOM JIUTepaType, OUOIOruuecKrux
C7IoBapsiX W CIIpaBOYHMKAX, KOMITbIOTepHBIX 0a3ax [JaHHBIX, B VIHTepHeTe), aHa/M3UPOBaTh WH(POPMAIMIO Ppa3/WUHbIX BUJOB U ¢HopM
TIpe/ICTaB/IeHNs], KPUTUUEeCKU OLIeHUBaTh €€ I0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;
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(opMy/MpoBaTh 3ampoChl U MPUMEHSTH Pa3/MuHble MeTObl TIPH TOWCKe U oTOope Ouosornueckoil MH(GOpMALMH, HeOOXOJUMOU s
BBLITIO/THEHUS YueOHbIX 3a/jauy;

MpUoOpeTaTh OIBIT HCIO/Ib30BaHUS MHMOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEPIIEHCTBOBATb KY/IbTYPY aKTHBHOI'O
WCTIO/Tb30BAHUSI PAa3/IMUHBIX TOMCKOBBLIX CUCTEM;

CaMOCTOSITe/ILHO BBIOMpaTh ONTUMa/IBbHYIO (hopMy TipeZicTaBeHUst Oruooruueckoi nHbopMaruu (CxeMbl, TpadUKH, AUarpamMMbl, TaOIULIbI,
PHCYHKH U /Ipyroe);

HCTIO/Ih30BaTh HayUHbIN SI3bIK B KaueCTBe CPe/ICTBA MPH paboTe ¢ OGuoornueckol HH(oOpMaleid: MpUMeHSTh XUMUUECKHe, GU3nUecKre 1
MaTeMaTUUeCKHe 3HaKu U CUMBOJIbI, (opmysbl, abOpeBHaTypy, HOMEHK/IATypy, UCII0/b30BaTh M TpPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE
CpeZCTBa HarsiTHOCTH;

BJIa/IeTh HaBbIKAMH PaCIiO3HaBaHMS U 3aIUThl KHPOPMaI[UH1, MHHOPMAIIMOHHOH 6€30MacHOCTH JIMYHOCTH.

OeJiazieHre YHUBEpPCaIbHBIMA KOMMYHUKAaTUBHBIMU 1€ CTBUSMHU:

1) obuenue:

OCYIL[eCTB/ISATh KOMMYHMKAIIMU BO BCeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh B AMAJIOTe WM JAUCKYCCHU TI0 CYIIeCTBY 00CYy»K/1aeMOM TeMbl
(ymMeHMe 3a/laBaTh BOTMPOCHI, BbICKA3bIBaTh CYXKAEHUS OTHOCUTE/NILHO BBITIOJHEHUsS TIpe/ijlaraeMou 3a/jauM, Y4YWThIBaTb WHTEpechl U
COTJIACOBAHHOCTD TIO3ULIUH IPYTHUX YUaCTHUKOB JMajiora WK JUCKYCCUN);

pacro3HaBaTh HeBepOasbHbIe CPe/ICTBa OOIIeHUs], TOHUMaTh 3HaueHHe COLMA/IbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX
CUTYyaLUid, YMeTb CMSITUaTh KOH(MIMKTHI U BECTH TIePerOBOPbI;

B/IaJIeTh Pa3/MUHBIMK CriocobamMu OOIeHUs W B3aUMOZEHCTBHUS, MMOHMMAaTh HaMepPeHUs JPYTUX JIIOJeH, TMPOSB/ISTb YBa)KUTE/IbHOE
OTHOILLIeHHe K co0eceJHUKY U B KOPPeKTHOU opme (hopMyTUpOBaTh CBOM BO3PayKeHMS;

Pa3BEPHYTO U JIOTUYHO U371araThb CBOI TOUKY 3peHUsI C UCTI0Ib30BaHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHas /1esiTe/IbHOCTh:

TIOHMMaTh M WCII0/Ib30BaTh TPEMMYILeCTBA KOMaHJHOW W WHAWBUZAYa/JbHOW pabOThl TIPU pelIeHHH OHOJIOTMUeCKOW TPo0JIeMbl,
000CHOBBIBaTh HEOOXOMMOCTD TIPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMO/IeMCTBUS TIPU PellleHuH yueOHOM 3a/1aum;

BbIOMPATh TEMAaTHKYy U METO/IbI COBMECTHBIX [IEMCTBUI C yUETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH KaXK/IOr0 UjieHa KOJIJIEKTHUBA;

MPUHMMATh 1IeJTM COBMECTHOW [esiTeJTbHOCTH, OpPraHW30BbIBaTh M KOODJAWHUPOBATH AEWUCTBUSI MO €€ [JOCTHM)KEHHIO: COCTaB/IATh T/IaH
JleMiCTBUM, pacripe/iessiTb PO/ C YU6TOM MHEHUN YUaCTHUKOB, 00CY»KJaThb pe3y/bTaThl COBMECTHOMN paboThi;

OLIeHWBaTh KAUueCTBO CBOETO BK/IaJja M KaXK/I0T0 yUaCTHUKA KOMaH/IbI B 00U pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

Tipe//laraTh HOBbIE TIPOEKThI, OLIeHUBATh W/eU C TO3UI[UH HOBU3HbBI, OPUTHHATBHOCTH, MPaKTHUeCKOW 3HAUUMOCTH;

OCYIL[eCTB/ISAIT TIO3UTHBHOE CTpaTernyeckoe TOBe/leHHe B Pa3/IMUHBIX CHUTYAlLUsX, TIPOSIB/IATH TBOPYECTBO W BoOOpakeHWe, OBITh
WHUI[MaTUBHBIM.

OeJlazieHre YHUBEPCaTbHBIMU PETY/ISITUBHBIMU e CTBUSIMHU:

1) camoopraHusanys:

WCTIO/Ih30BaTh OMOJIOTHUECKHe 3HAHMSI 151 BbISIB/IEHHSI TTPO0JIEM U X PeIlleHHs B KU3HEHHBIX U yUeOHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBe OMOJ/IOTHUYeCKUX 3HAHUM 1ie/ieBble ¥ CMBIC/IOBbIE€ YCTAHOBKU B CBOUX JIEHCTBHUSIX U MOCTYITKAX 10 OTHOIIIEHUIO K XKUBOM
TIPUPO/Ie, CBOEMY 3/I0POBBIO U 3/[0POBBIO OKPY)KAFOIIUX;

28



CaMOCTOSITE/ILHO OCYIIECTB/ISITh TI03HABATE/IbHYIO JIeATETbHOCTb, BBISB/ISATH MPOOIEMBI, CTaBUTh U (hOPMY/IMPOBATh COOCTBEHHBIE 3a/laui B
oOpa3oBaTe/ibHOM AeATeTbHOCTH U )KU3HEHHBIX CUTYaLIUsX;

CaMOCTOSITE/ILHO COCTABJISATh TJIaH PeIeHus Po0/IeMbI C YIETOM UMEFOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTE! U TPe/IIIOUTeHUH;

[laBaThb OL|€HKY HOBBIM CUTYaLUSIM;

PaCIIMPSATh PaMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBE JIMUHBIX MTPeTIOUTEeHUH;

JieflaTh OCO3HaHHBIN BBIOOD, apryMeHTUPOBAaTh ero, OpaTh OTBETCTBEHHOCTD 3a PellleHue;

OLIEHUBATh NTPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IIMPOKOW SPYAULIMM B Pa3HbIX 00/acTsX 3HAHWM, TOCTOSIHHO TIOBBIIATH CBOU
o0Opa30BaTe/IbHBIN U KY/IbTYPHbIN YPOBEHb.

2) CaMOKOHTPO/JIb:

[laBaThb OL|eHKY HOBBIM CUTYyaL[sIM, BHOCUTh KOPPEKTUBBI B IeITe/IbHOCTh, OLleHUBAaTh COOTBETCTBUE Pe3y/IbTaToB LieJisaMm;

BJIaZieTb HaBbIKaMM TT03HaBaTe/IbHOM pedieKCM KaK 0CO3HAHUS COBepIllaeMbIX AeMCTBUM U MBICTUTE/IBHBIX MPOLIECCOB, X Pe3y/bTaTOB U
OCHOBAHHWM, UCII0/Tb30BaTh TIPUEMBI pedIeKCHU 15l OLIeHKH CUTYaLli1, BIOOpa BEPHOTO PelleHusT;

yMeTb OLIeHMBaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PelleHUs 110 UX CHWKEeHUIO;

IPUHUMAaTb MOTUBBI M apr'yMeHThbI IPYTUX [IPU aHa/lu3e pe3y/ibTaToB JesTe/IbHOCTH;

3) npuHsTHE CEOS U IPYTHX:

TIPUHKUMATh Ce0sl, TOHUMasi CBOM HeZIOCTaTKU U JIOCTOMHCTBA,;

TPUHUMATh MOTUBBI M apr'yYMeHTbI IPYTUX MPU aHa/Inu3e pe3yJ/ibTaToB JesiTe/IbHOCTY;

TIpU3HABATh CBOE MPaBO U MPaBO JPYTUX Ha OLINOKY;

pa3BUBATh CIIOCOOHOCTb TTIOHUMATh MUP C TIO3UI[UM JIPYTOT0 Ye/ioBeKa.

IMPEAMETHBIE PE3YJIBTATEI

[TpeameTHBIE pe3y/IbTaThl OCBOEHUSI COZIEPXKAaHUS yueOHOro rnpeamMeTa «buosorusi» Ha yriy0/IéHHOM ypOBHE OPMEHTHPOBaHbI Ha oOecrieueHre
npodunbHOro 00yueHUst oOydaromuxcss O6uosioruu. OHM BK/IIOYAKOT: crienduueckre a1 OMOMOTMM HaydHble 3HAHWS, YMEHHS U CIIOCOOBI
JlefiCTBUH 10 OCBOEHHIO, UHTEpIIpeTal[iy U MpeoOdpa30BaHUI0 3HAHWM, BUbI IeATe/TbHOCTH TI0 TI0/yUeHHI0 HOBBIX 3HAHUM U UX TIPUMEHEHHIO B
Pa3/IMYHbIX yueOHBIX, a TAK)KE B peaslbHbIX )KU3HEHHBIX CUTYalUsiX. [IpeMeTHbIe pe3y/bTaThl IPe/ICTaB/IeHbI TI0 TO/IaM U3yUeHMUs.

[TpeameTHBIE pe3y/nbTaThl 0OCBOEHUsT yueOHOTro ripegmeta «bronorus» B 10 kaacce [0DKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUM O MeCTe W PO OMOJIOTUN B CHCTEMe eCTeCTBEHHBIX HayK, B (DOPMHUPOBAHUN eCTECTBEHHO-HAYUHOU KapTHUHBI
MHpa, B TI03HAHWU 3aKOHOB TPUPO/IbI U PELLIeHUH MPOOJIeM Pal[iOHAIbHOTO MPUPO/IONO/Ib30BaHuSs, O BK/IaZle POCCUHUCKUX U 3apYOeXKHBIX YUEHBIX
B pa3BUTHE OMOJIOTHH;

B/IaJIeHHe CHCTeMOM OHO/IOTMUeCKHWX 3HAHWM, KOTOpas BK/IFOYAeT: OCHOBOTIO/ararolfde OHOoIoTUUecKHe TepMHUHBI U TIOHSTHS (PKU3Hb,
K/IeTKa, OpraHu3M, MeTabo0/M3M, TOMeoCTa3, CaMOpEery/siys, CaMOBOCIPOHM3Be/IeHHe, HAC/IeCTBeHHOCTb, U3MEHUMBOCTh, POCT W Pa3BUTHE),
buonoruueckue Teopun (KnerouHast Teopusi T. [lIBanHa, M. IIneiigeHa, P. BupxoBa, XpoMocoMHasi Teopusi HaciaeAcTBeHHOCTH T. MopraHsa),
yuenus (H. V. BaBunoBa — 0 1jeHTpax MHOroo0Opa3usi U TIPOUCXOXK/I€HUS KY/JbTYPHBIX PacTeHUH), 3aKOHBI (eJMHOO0pa3usi MOTOMKOB TIEPBOTO
TIOKOJIeHUsI, pacClllellJIeH!sl, UYWCTOThl TraMeT, He3aBUCUMOIro HacjienoBaHuss I'. MeHjensi, TOMOJIOTUUECKUX PsJIOB B Hac/e[CTBeHHOU
n3meHurBocTy H. V. BaBuioBa), NpUHILUIIBI (KOMI/IEME@HTAapPHOCTH);
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BJIa/IeHe OCHOBHBIMH METO/IaMH HayuyHOTO TIO3HAHUS, UCIIOJIb3yeMBIX B OMOJIOTMUECKUX HCC/IeIOBAHUSIX >KUBBIX OOBEKTOB (OMUCaHUe,
v3MepeHue, Hab/tojeHre, SKCIIePUMEHT);

yMeHUe BbIZIeJIATh Cyll[eCTBeHHbIe TPU3HAKW: BUPYCOB, K/IETOK IMPOKAPHUOT U 3YKAapUOT, OJJHOK/IETOUHbIX 1 MHOTOK/IETOUHbIX OPraHU3MOB, B
TOM uucie Gakrepuii, rpubOB, pacTeHWM, XUBOTHBIX W UeJIOBeKa, CTPOEeHWsI OPraHOB W CHUCTeM OPraHOB DPACTeHW, >KUBOTHBIX, Ue/lOBeKa,
TIPOLIECCOB JKU3HE[esITeTbHOCTH, TIPOTEKAII[X B OPraHU3Max pPacTeHU, )KUBOTHBIX M Yel0BeKa, OMO/IOrMuecKux MpoLieccoB: oOMeHa BelecTB
(MeTabosi3M), MpeBpallleHrsT YHepruM, OpoXkeHHs], aBTOTPOGHOr0 U TeTepoTPo(HOro THIOB IMUTaHUS, (POTOCHHTE3a U XeMOCHHTe3a, MUTO3a,
Melio3a, rameToreHe3a, 3MOproreHesa, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUsI, WHAVBU/1YaJbHOTO Pa3BUTHsI OpraHW3Ma (OHTOTreHe3a),
B3aUMO/IeHiCTBUSI T'eHOB, reTepo3uca, UICKYCCTBEeHHOT0 0TOOopa;

yMeHHe yCTaHaB/IMBaTh B3aMMOCBSI3M MKy OPraHOUJaMU KJIeTKU U UX (QYHKLUSIMH, CTPOEHHEM KJIeTOK Pa3HbIX TKaHel U UX (PyHKIUSIMU,
MeX/ly OpraHaMy M CUCTeMaMH{ OpPTaHOB y pacTeHUH, )KUBOTHBIX U ueioBeKa U WX (PYHKLUSIMU, MEXAY CUCTeMaMH OPraHOB U WX (PYHKLUSIMU,
MEXXIy JTariaMd OOMeHa BeIeCTB, 3TarlaM{d K/JIETOUYHOTO LIMK/IA U JKU3HEHHBbIX [MKJIOB OPraHW3MOB, 3TarlaMd 3MOpPHUOHATBHOTO pa3BUTHS,
TeHOTHUITOM U (eHOTHUIOM, (heHOTHUTIOM U PaKTOpPaMH Cpe/ibl 0OUTaHUS;

yMeHHe BBISB/ISTh OTJIMUNTE/IbHbIe TIPU3HAKH >KUBBIX CCTEM, B TOM YHCJIe PACTeHU, )KUBOTHBIX U UeJIOBeKa;

yMeHHe HCIO/Ib30BaTh COOTBETCTBYIOIIME apryMeHThbl, OMOJIOTHUECKYI0 TEePMHHOJIOTMIO W CHUMBOJIMKY [ /I0OKa3aTelbCTBa POJCTBA
OpraHW3MOB pa3HbIX CUCTeMaTHUeCKUX TPYIIIT;

yMeHHe pelllaTh OMO/IOTHUeCKUe 3a/lauH, BbIAB/IATH IPUUMHHO-C/Ie/[CTBEHHbIE CBSI3H MEXKIY UCCIeyeMbIMHA OHMOIOrMUeCKUMHU MPOLieCCaMu
U SIBJIEHUSIMH, JeJlaTh BBIBO/IbI M IPOTHO3bI HA OCHOBAHWH TTOJTyUeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOJHATL J1a0OpaTOpHble W TIpaKTWUeckKue paboThl, coOmofaTh TMpaBuia TIpU pabote ¢ y4eOHBIM U 1aOOPAaTOPHBIM
obopyoBaHueM;

yMeHUe BbIJBUTaTh TUIIOTe3bl, TMPOBEPSITh WX JKCMepUMEeHTalbHbIMU CpeJCcTBaMH, (OPMY/IHPYs Lie/ib WCCIeJOBaHUs, aHaIU3UPOBATh
T0JTyueHHbIe Pe3y/IbTaThl U /IeflaTh BbIBO/IbI;

yMeHHe y4acTBOBaThb B y4eOHO-MCC/IeI0OBaTeNbCKOM paboTe 1O OMOIOTHU, 3KOMOTMH U MeJWLIMHe, TIPOBOJUMOM Ha 0a3e IIKOJIbHBIX
Hay4HbIX 00I11eCTB, ¥ MyO/IMUHO TIPeZICTAB/ISTh TIOJydeHHbIe Pe3y/IbTaThl Ha YUeHUUeCKUX KOH(MEePeHIHUsX;

yMeHHe OL|eHWBaTh ITUYEeCKHe acleKThl COBPEMEHHBIX MCC/IeIOBAaHUI B 00/1aCcTH OMOOTUM U MeIMLMHBI (KJIOHHPOBaHKe, UCKYCCTBEHHOE
OTJIOZIOTBOPEHHe, HarpaB/ieHHOe M3MeHeHre reHoMa U CO3/laHue TPAHCTeHHBIX OPraHU3MOB);

yMeHHe OCYILIeCTB/ISATh OCO3HAHHBIA BBIOOp OyAyieli MpoQecCHOHaTBHON [esSTelbHOCTH B 00/acTH  OWMOIOTHMH, MeAULMHBI,
OMOTEeXHOIOTHY, BeTePUHAPUHU, CETCKOT0 XO03sHCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YrIyO/sSTh MO3HABaTeTbHBIM WHTEpeC, HamlpaB/eHHbIA Ha
OCO3HaHHBI BBIOOD COOTBETCTBYIOIIEH Tipodeccud W TIPOAO/DKeHWe Ouojornyeckoro o0Opa3oBaHMsT B OpraHM3alUsIX  CPEeIHEro
npoheCcCUOHATLHOTO U BBICIIIETO 00pa30BaHMS.

[TpemMeTHBIE pe3y/ibTaThl 0CBOEHHs yueOHoro ripegMeta «buomnorusi» B 11 kaacce [O/KHBI OTPaXkaTh:

Cc(hOpPMHPOBAHHOCTh 3HAHWK O MeCTe W pPOJIM OHOJIOTMM B CHCTEME eCTeCTBEHHBIX HaykK, B ()OpPMHUDOBAaHMU COBPEMEHHOW eCTeCTBEHHO-
HayYHOW KapTWHBI MHMpA, B TO3HAHWM 3aKOHOB TIPUPO/bI U PeIleHUH SKOJIOTMUecKUx IMpobjieM uesioBeYecTBa, a TakKe B pelIeHHH BOIPOCOB
PaLMOHATBHOTO TIPUPO/IOTI0/Ib30BaHMsI, U B (HOPMUPOBAHWU [IEHHOCTHOTO OTHOIIIEHHS K TIPUPO/e, 00II[eCTBY, Ye/IOBEKY, O BK/Ia/le POCCUMCKHUX U
3apy0e)KHbIX YUEHBIX-O0MO/IOTOB B pa3BUTHe OH0J/IOTHHY;
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yMeHUe B/aZieTb CUCTEMOW OMONOrMYecKMX 3HaHWM, KOTOpas BK/IFOUAeT ONpeziesieHWss W TIOHUMaHWe CYIITHOCTA OCHOBOIIOJIATaroluX
OWoNorMUeCcCKUX TEePMHHOB W TIOHSTHM (BH, 3KocucTeMa, Owocdepa), Ouosornueckre Teopud (3Bo/mONMOHHAs Teopus Y. [lapBuHa,
CUHTeTHYeCKasi Teopus 3BosmoluK), yueHus (A. H. CeBeprioBa — 0 MyTsX U HarpaB/eHUsIX 3Bostoluy, B.W. BepHazickoro — o 6uocdepe), 3aKOHBI
(reHeTrueckoro paBHoBecus /K. Xapau u B. BailinOepra, 3apoppimeBoro cxozactBa K. M. Bapa), mpaBwia (mMuaummyma FO. JInbOuxa,
9KO0JIOTUUECKOM MUPaMU/Ibl SHEPTHH ), TUTIoTe3bI (THUmoTte3a «mupa PHK» Y. T'unbepra);

yMeHHe B/aJileTh OCHOBHBIMU METOJaMM HAayuHOrO IMO3HaHWS, WCIOJb3yeMbIMHA B OMOJIOTMUECKUX UCCIe[OBAHUSIX >KUBBIX O0BEKTOB U
3KOCHCTeM (OrvcaHue, U3MepeHue, Habmo[eHre, SKCIIEPUMEHT), ClIoco0aMK BLISIBJIEHUS] U OLIEHKU aHTPOTIOT@HHBIX U3MEHEHUH B TIPUPO/IE;

yMeHHe BbIIe/IATh CYIeCTBeHHble TPH3HAKWU: BHUOB, OWOreolleHO30B, KOCHCTeM U Ouocdepbl, CTaOWIU3UPYIOIIETro, ABWXKYLIETO U
pa3pbIBAOILET0 eCTeCTBEHHOr0 0TOOpa, a/uIoNaTpUyYeckoro W CUMITaTPUYecKOro BU000pa30BaHMsl, BJUSHUS ABWKYIIMX CH 3BOJIIOLUMU Ha
reHOOH/], TIOMYJISI[UH, TIPUCTIOCOOIEHHOCTH OPraHMW3MOB K Cpefie 0OWTaHWs, uepeloBaHUs HarpaB/JeHUH 3BOJIIOI[UM, KPYTOBOPOTAa BEIIECTB U
MOTOKA SHePryu B 9KOCHUCTeMax;

yMeHUe yCTaHaB/IMBAaTh B3aMMOCBSI3W MEX]y TPOLieCCaMU 3BOJIIOLIUM, ABWKYIIUMU CHUJIaM{ aHTPOTIOTeHe3a, KOMIIOHEHTaMU Pa3/IMUHBIX
9KOCHCTeM U TIPUCTIOCOOIEHUSIMA K HUM OpPraHU3MOB;

YMEHHE BBISIBJIATh OTJMUUWTE/IbHbIE TIPU3HAKU >KUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BHUOB K cCpefle OOMTaHWs, aOMOTHUECKUX U
OUOTUYECKMX KOMIIOHEHTOB 3KOCHCTEeM, B3aWMOCBs3eid OpPraHM3MOB B COOOIeCTBAaX, aHTPOTOTeHHBIX W3MEHEHWM B 3KOCHCTeMaX CBOel
MeCTHOCTH;

yMeHHe HCIO/b30BaTh COOTBETCTBYIOIIME apryMeHTbI, OWOJIOTHYeCKYH0 TEePMUHOJIOTHI0 U CUMBOJIMKY [JIs JI0OKa3aTe/lbCTBa POACTBA
OpPraHW3MOB pa3HbIX CUCTEMAaTUUYECKMX TPYII, B3aUMOCBS3M OPraHM3MOB U Cpe/ibl OOWUTaHUs, eIWHCTBA UeJIOBEUECKMX pac, HeOOXOJUMOCTH
CcoxpaHeHHst MHOr000pa3usi BU/JOB M 9KOCHUCTEM KaK yC/IOBUSI COCYIL[eCTBOBAaHUS MPUPO/IbI U UeI0BeUeCTBa;

yMeHHe pelllaTh OMO0/IOTHUeCKUe 3a/lauM, BbIAB/IATh IPUUMHHO-C/Ie/[CTBEHHbIE CBSI3H MEXY UCCIeyeMbIMHA OHOIOrMUECKUMHU MPOLieCCaMu
U SIBJIEHUSIMHU, [leflaTh BbIBO/IbI U NPOTHO3bl HA OCHOBAHUMU TOTYUeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOJIHATh J1a00OpaTOpHble W TPaKTHUeCKWe paboThl, COO/MOJaTh MpaBWia Mpu paboTe C yueOHBIM UM J1aOOPATOPHBIM
obopyoBaHueM;

yMeHUe BBIJJBUraTh TUIIOTe3bl, TMPOBEPSITh UX JKCTepPUMEHTaTbHBIMU Cpe/[CTBaMH, (OPMYIMpYys 1ie/ib UCCIe[0BaHUs, aHaIU3UPOBATh
T0JIyUYeHHbIe pe3y/bTaThl U fieflaTh BbIBOJbI;

yMeHHe Yy4acTBOBaThb B yuyeOHO-MCC/iefoBaTe/bCKOM paboTe 1Mo OWO/IOTHM, 3KOJIOTMM W MeJuliiHe, MPOBOAMMOM Ha 0a3e MIKOIbHBIX
Hay4HbIX 00I11eCTB, ¥ MyO/IMYHO TIPeZICTAB/ISTh TIO/TyYeHHbIe Pe3y/IbTaThl Ha YYeHUUeCKUX KOH(DePeHIUsX;

yMEeHHEe OL€HUBATh TUIOTEe3bl U TEOPUM O TTPOMCXOXKAEHUH >KU3HHU, Ue/IOBEKA 1 UeJIOBeUeCKUX pac, O MPUUMHAX, TOCIeCTBUSIX U Criocobax
TpeIoTBpall[eHus r7100anbHBIX U3MeHeHui B brocdepe;

yMeHHe OCYIIeCTBASTb OCO3HaHHbIA BbIOOD Oyayiledd mnpodeccHoHanbHOW [leATeJIbLHOCTH B 00sacTd  OUOJIOTHH, SKOJIOTHH,
TIPUPO/IOTI0/Ib30BaHMS, MEeJUIIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH, BeTePUHAPHH, CETbCKOTO X03SIMCTBA, MUIIEBON MTPOMBIIIEHHOCTH, YTI/TyOsTh
T03HaBaTe/IbHbBIM UHTEpeC, HalpaB/IeHHbIN Ha 0CO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH TTpodeCccuu U Tpo/jo/bkeHre 610I0THUeckoro oOpa3oBaHus
B OpPraHU3al[UsiX CpeHero MpodecCHOHaIBFHOTO U BHICIIIETO 00pa30BaHUsI.

TEMATUYECKOE INTAHUPOBAHUE
10 KJTIACC
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ypOKa

Pazpen (comepykaHue)

Tema

1IOP

Koi-Bo
4acoB

Pa3pen 1 buonorus Kak Hayka*
(1 gac)

CoBpeMeHHast ouosorust -
KOMIIeKCHasi Hayka. Kparkasi uicropust
pa3BuTus Ouosoruu. buosoruueckue
HayKd U u3ydyaeMble WMH TPOOJIEMBI.
dyHiaMeHTabHbIe, TIPUK/IAJHbIe |
TOUCKOBbIE HayuyHble HWCC/IeIOBaHUS B
Ouosioruu.

3HaueHve buosioruu B
hopMHUpOBaHUU COBpPEMEHHOM
eCTeCTBeHHO-HayuHOW KapTWHBI MHpa.
[Tpodeccuu, cBsi3aHHbIE C OHOJIOTHEH.
3HaueHre OWOJIOTUM B TIPAKTUUYECKOM
JeTeTbHOCTH  YejioBeKa:  MeJUI[UHe,
Ce/IbCKOM XO35ICTBe,
TIPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

Pasgen 2 J)KuBble cHCTeMBbI U HX
u3yueHue*(2 uaca)

JKuBble CUCTEMBbI Kak IIpeJMeT
n3yueHuss 6vonoruu. CBOMCTBA >KUBBIX
CUCTEM: eIUHCTBO XUMHUYECKOT O
COCTaBa, JAUCKPETHOCTb U LieJIOCTHOCTb,
CJI0)KHOCTh U YHOps0YeHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOoOpraHu3aLys, pasBUTHE
CaMOBOCTIPOM3Be/ieH1e, pocT
pas/pa)XUMOCTb, U3MEHUUBOCTb.

YpOBHM  OpraHu3alid  >KUBBIX
CUCTEM: MOJIEKYJISIPHbIM, KJI€TOUHBIN,

Burosiorust Kak KOMITJIEKCHast HayKa U Kak
YacTb COBPEMEHHOr0 00I1iecTBa

JKuBBIe cCTEMBI M MX CBOMCTBA

bubmoreka IIOK
https://m.edsoo.ru/863e00ba

bubmoteka LJOK
https://m.edsoo.ru/863e0682

YPOBHEBHH OpraHu3dlui )XUBbIX CUCTEM

bubmoreka IIOK
https://m.edsoo.ru/863e0682

32


https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682

TKAHEBLIH, OpraHU3MeHHbIH,
MONY/SLIMOHHO-BUI0OBOM,
9KOCHCTEMHBIN (OMOTe01IeHOTHYECKHUIA),
ourochepHbI. I[Tporieccsl,
MPOUCXOASIINE B JKUBBIX CHUCTEMax.
OcHoOBHbIE TIPU3HAaKU >XUBOTO. JKU3HBb
Kak ¢opMa CyIeCTBOBAaHUS MaTepUU.
Hayku, v3yyatoiiye XxvBble CUCTEMbI Ha
PasHbIX YPOBHSIX OpPraHU3al1u.

N3yueHnue JKUBBIX CHCTEM.
MeTo/ib1 O10/IOrHUeCcKoM HayKHu.
Habnrogenue, H3MepeHue,
5KCITIepUMEHT, CcHUCTeMaTH3alus,
MeTaaHanu3. [loHATHe O 3aBHUCUMON H
He3aBUCHUMOM riepeMeHHOM.
ITnanvpoBanue 3KCIIepUMEHTa.

[loctaHOBKa ¥ TIpoBepKa TWUIIOTe3.
HyneBas rumnore3sa. [ToHsiTHe BBIOOPKY U

eé  pgocToBepHOCTh.  Pa3bpoc B
Ovosornueckux  AaHHbIX.  OrjeHKa
JIOCTOBEPHOCTH TOJTyYeHHBIX

pe3ysibTaToB. [IpUUMHBI  HCKa)KeHUsi
pe3y/nbTaTOB 3KclepuMeHTa. [loHsATHe
CTaTUCTHUYECKOTO TecTa.

Pa3pgen 3 buonorus knerku*(2 yaca)
Knetka - CTPYKTYPHO-
(yHKUMOHA/bHAs ~ eJUHULIA  >KUBOTO.
VcTopust oTKpbITHS KieTku. PaboTer P.
I'yka, A. JleBenryka. KsietouHas teopus
(T. IBanH, M. Illneiigen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUs] COBPEMEHHOM
KJIETOYHOU TeOpHH.
MeTtoppi MOJIEKYJ/ISIPHOM u
KJIETOYHOM OWOJIOTUM: MHKPOCKOIIHS,

I/ICTOpI/IH OTKPBITHUA U U3YUEHUA KIIETKH.

KnerouHas Teopus

MeTo/1bl MOJIEKYJIIPHOM U K/IETOUHOMU
6uosoruu. [IpakTruyeckast pabora
«/3yueHrie MeTOZI0B K/I€TOUHOM
buosioruu (xpomarorpadusi,
ynieKTpodopes, AuddepeHiaIbHOe
LeHTpudyruposanue, I[TLIP)»

bubmioreka LJOK
https://m.edsoo.ru/863e098e

bubmoteka LJOK
https://m.edsoo.ru/863e0c36
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xpomarorpadus, 3mekTpodopes, MeTo[
MeueHbIX aTOMOB, AuddepeHIHaTbHOE
LeHTpU(YrpoBaHKe, KyJIbTUBUPOBAHKE
K/IeTOK. VI3yueHWe (UKCHUPOBaHHBIX
K/IeTOK. OJIeKTPOHHAast MUKPOCKOIIHS.
KondoxkanbHas MUKPOCKOIIHSI.
ButanbHoe (NIpW>KU3HEHHOE) U3yUeHUe
KJIETOK.

10

11

12

13

14

15

Pa3zpen 4 Xumuyeckasi opraHu3anus
KiaeTku*(10 yacoB)

XVWMHUUECKUH  COCTaB  KJIeTKM.
Makpo-, MUKDO- U
y/IbTPaMHUKPO3JieMeHThl. Boga u eé posb
KaK pacTBOpWUTeJIsl, peareHTa, yyacTue B
CTPYKTYPUPOBaHUU KJIeTKH,
TeI/IOperyJ/IsiLuu. MuHepanbHbIe
BeIlleCTBa KJ/IeTKH, WX OHojornueckas
posib. Poib KaTMOHOB U aHUOHOB B
KJIeTKe.

Oprannueckue BeleCTBa K/IETKH.
buonorvueckue  momumepsl.  benku.
AMUWHOKUCTIOTHBI ~ cOCTaB  OeJIKOB.

CTpykTypel ~ 0€NKOBOM  MOJIEKYJIbI.
[MepBuuHas CTPYKTypa Oenka,
TenTUAHas CBSI3b. BropuuHas,

TpeTUuHasi, 4YeTBepTUYHAasi CTPYKTYPbL.
HeHatypauusi. CaoiicTBa OesTKOB.
Knaccubukarys OenKoB.

Buosornueckue  ¢yHKUMKM ~ OesIKOB.
ITpuoHBL.

YrneBoppl. MoHocaxapujpl,
Jcaxapuspl, OJIMrOcaxapy/ibl 51

rosiucaxapuzibl. OOIIMiA M71aH CTPOeHUst
u (b13UKO-XUMHUUeCKHe CBOMCTBa

XUMMUECKHI COCTaB KJIeTKU

MuHepasnbHble BelllecTBa KJIeTKU, UX
Ouosoruyeckas posib

bubmoreka IIOK
https://m.edsoo.ru/863e10b4

bubmorteka LIOK
https://m.edsoo.ru/863e0d9e

OpraHuueckue BellecTBa KIeTKU —
6esku. JlabopaTopHasi pabora
«O6HapyxeHHe Oe/TKOB C TIOMOILBI0
KaueCTBeHHbBIX peaki[yii»

bubmorteka LIOK
https://m.edsoo.ru/863e1398

CaoticTBa, Knaccudukaius v GyHKIUN bubmoteka LJOK
OenkoB https://m.edsoo.ru/863e15f0

Opranuyeckye BellecTBa KJIeTKH — bubmoteka LJOK
YTJIeBO/bI https://m.edsoo.ru/863e00ba

Oprannueckue BelecTBa KJIeTKU — bubnuoreka LIOK

JIUTIN AbI

Hyxkneunossle kucnotsl. JJHK 1 PHK.

JTabopaTopHas pabota «VcciemoBaHue

HYK/IEMHOBBIX KMC/IOT, BbIZIEJIEHHBIX U3
K/IETOK Pa3/IMUHBIX OPTaHU3MOB»

https://m.edsoo.ru/863e0682

bubmioreka LJOK
https://m.edsoo.ru/863e0682

Crpoenue u pyHkuuu ATO. [Ipyrue
HykneosuaTpudocdarel (HTD)
CekBennposanue [IHK. Metozb!
reHOMUKHU, TPAHCKPUIITOMHUKH,
NIPOTeOMUKH

MeTo/ibI CTPYKTYPHO# OHOJIOrUM

bubmiorteka LJOK
https://m.edsoo.ru/863e098e

bubmiorteka LJOK
https://m.edsoo.ru/863e0c36

bubmiorteka LJOK
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yrneBozioB. buonornyeckuve QyHKLUM
yIJ1€BO/IOB.

JIunuzp!. I'uapodunbHO-
ruipodoOHbIe CBOMCTBA.
Knaccudukanus JIVTIU/IOB.

Tpurnuuepuzibl, GhochoUUabl, BOCKH,
crepoubl. Buonornueckue QyHKIMU
JTUTHA/IOB. O61ue CBOMCTBa
OuosorMueckux MeMOpaH — TeKy4yecTb,
CMOCOOHOCTL K CaMO3aMbIKaHMIO,
TMOJIyTIPOHULIAEMOCTb.

Hykneunossle kuciotsl. JHK u
PHK. CrtpoeHue HYK/IeMHOBBIX KUCJIOT.
Hykneotuapl. ITpyHLMT
KOMIT/IeMeHTapHOCTH. [TpaBusio
Yapradda. Ctpykrypa JHK — nBoiinas
COUpab. MecTtoHaxoxaeHHe "
ouonornueckue ¢yukuyu [THK. Buper
PHK. ®yukuuu PHK B kiietke.

Ctpoenue  mosekynel  ATO.
Makpospruueckye CBsI3U B MOJIEKyJie
AT®. buonoruueckue ¢yHkuuu ATO.
BoccTraHoB/IeHHBIe  NE@PEHOCUYMKH, UX

byHKLMN B KJIeTKe. Hpyrue

HYyK/1eo3uTpudocatsl (HT®).
CexkBeHVpOBaHUe OHK. Metopb!
reHOMUKH, TPaHCKPUITOMUKH,
NIPOTEOMUKHU.

CTpyKTypHas ouosorus:
Oouoxumuueckue U OuodusMueckue
WCC/Ie[JOBaHUS cocTraBa u
MPOCTPaHCTBEHHOU CTPYKTYPBI
61OMOEeKYT. MogenvpoBaHue
CTPYKTYPbl U (PyHKIMK OHOMOEKyNn u
MX  KoMmIuiekcoB.  KommbroTepHbi

https://m.edsoo.ru/863e10b4
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16

17

18

19

20

21

22

23

[W3aiH W  OpraHUuYeCcKWd  CUHTe3
OvoMo/ieKylT M UX  HeNpUpPOJHBIX
aHaJIoroB.

Pasgen 5 CrtpoeHune u GyHKUMH
K/1eTku*(8 uacoB)

TUrbI K7eTOK: 3yKapuoThuecKasi v
MPOKapHUOTUYeCKasl. CTpyKTYypHO-
byHKLIMOHaIbHBIE 00pa30BaHKs KITeTKU.

CtpoeHue MPOKapUOTUUeCKOU
K/eTku. KrieTouHasi cTeHKa OakTepuii u
apxei. OcobeHHOCTH CTpOeHUst
reTepoTpodHoOM u aBTOTpO(HOM
MPOKApHUOTUUECKHUX KJIeTOK. MecTto u
POJTb TIPOKAPHOT B OMOI[eHO3aX.

CrpoeHrie u ¢yHKIMOHHPOBaHUE

3YKapUOTUUYECKOU KJIeTKH.
[Tna3maruyeckas MeMOpaHa
(nna3manemma). CtpyKkTypa

TJ1Ia3MaTU4YeCcKoi MeMOpaHbl. TpaHCIiopT
BellleCTB yepes T1a3MaTUYeCcKyro
MemOpaHy: maccuBHbI  (Auddysus,
obneruénHast auddysus), aKTUBHBIN
(mepBUYHBIM M BTOPWUYHBIM aKTUBHbIN

TPaHCIIOPT). [TonynpoHujaeMoCThb
MemOpaHbl. PaboTa HaTpuii-Ka/MeBOTrO
Hacoca. OH/IOLIUTO3: TTUHOLIUTO3,
(daroumTo3.  Ok30uuTO3.  KneTtouHas
creHka. CrpykTypa #  (yHKIMH
KJ/IETOUHOM CTeHKU pacTeHUM, TPUOOB.
[furoniasma. LfuTo30/1b.

[utockener. [IBryKeHuWe LUTONJIa3MBbl.
Opranouzb! knetkn. OfHOMeMOpaHHbIe
OpraHoOU/IbI KJIeTKU:
SHJOMIa3MaTuueckass  cetb  (JI1C),

Turel kneTok. [TpokapuoTrueckas KjieTka

bubmiorteka LJOK
https://m.edsoo.ru/863e00ba

CTtpoeHue 3yKapruOTUYeCKOW K/IeTKH.
[MpakTryeckast pabora «/3yueHue
CBOMCTB K/IeTOYHOU MeMOpaHbI»

bubmmoreka IIOK
https://m.edsoo.ru/863e0682

[ToBepXHOCTHBII arrapart K/IeTKU

OpHoMeMOpaHHbIe OPTaHOWbI K/IETKH.
[MTpakTrueckas pabota «V3yueHue
JBWKEHUS LIUTOILIa3Mbl B PACTUTE/IbHBIX
KJIeTKax»

bubmmoreka IIOK
https://m.edsoo.ru/863e0682

bubmoreka IIOK
https://m.edsoo.ru/863e098e

[ToslyaBTOHOMHBIE OPTaHOU/IbI KIIEeTKU:
MUTOXOHZIPUH, TUTaCTH/IbI. JTabopaTopHast
pabora «VcciiemoBaHue 1a3M0/M3a U
JIeT1Ia3MOJ/T3a B PACTUTE/bHBIX KJIeTKaX»

bubmuoreka IIOK
https://m.edsoo.ru/863e0c36

HEMeM6paHHLIe OpraHon /bl KJIETKH

CtpoeHue u QyHKLUU spa

CpaBHUTe/IbHAs XapaKTePUCTUKA KJIETOK
JYKapHoT.
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aririapat  ['onmb/pKu,  /IM30COMBI,  HX
cTpoeHHe U (PyHKUMH. B3auMocBs3b
0JJHOMeMOpaHHBIX OPTraHOW/IOB KJIETKH.
CTpoeHre TpaHy/ISIPHOTO DeTHKY/IyMa.
Mexanun3M HarpaBieHus 6ekos B JI1C.
CuHTe3 pacTBOpUMBIX OesnkoB. CuHTe3
KJIETOYHBIX MeMOpaH. I'napxumn
(arpaHy/isIpHbIN)  3H/I0TIa3MaTUUYECKUN
petukynyMm. CekpeTtopHasi  (YHKIUS
anmapata [onbmku.  Mogudukaius
OenkoB B anrnapare onbmxu.
CoptupoBka 0OelKOB B armmapare
lompgpxku.  TpaHcriopr  BewjecTts B
K/leTKe. Bakyosy pacTUTeNbHBIX KIETOK.
Knetounsiii cok. Typrop.
[TonyaBTOHOMHBIE OpraHou/bl
K/IeTKA:  MUTOXOHJDWM,  IJIaCTHUJBI.
[MpoucxoxaeHre  MUTOXOHJpDUM U
TJIaCTUJ. CumbuoreHes (K.C.
MepeXKOBCKUH, JL. Mapryuc).
CrpoeHvie ¥ (PyHKUMHM MHUTOXOHJPHM U
nnactyy. IlepBUuHble, BTOpPUYHBIE U

CJIO’KHBIE M1aCTU/BI
(hOTOCHHTE3UPYIOLIUX 3yKapHorT.
XJ10pOI1acTsl, XPOMOIL/IaCThl,
JIEVMKOI/IaCThI BBICIIMX PAaCTEeHUH.
HememOpaHHbIe OpraHou/bl

kietkn  CrtpoeHme U (QyHKUUHU
HeMeMOpaHHBIX OPraHOW/IOB  KJIETKU.

Pubocombr. [TpomeskyTOuHBIe
(brnamMeHTBI. MukpoduniaMeHTbl.
AKTHHOBBIE MUKPO(hUIaMeHTBHI.
MeiiieyHble  K/I€TKA.  AKTUHOBBI®

KOMITOHEHTbl ~ HEMBIIIeUHBIX  K/IeTOK.
MukpoTpybouky. KieTouHblid LIeHTp.
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24

25

26

CTpoeHue U [BWXKEHHE >XTYTUKOB U

pecHHUUEeK. MuKpoTpyOouKH
LIUTOI/Ia3MBI. LleHTpHOJIB. besky,
aCCOLMMPOBaHHBIE C
MUKpo(rIaMeHTaMu v

MHUKpPOTpyOOouKamMu. MOTOpHBIE OeJTKH.
Slnpo. O6omnouka siapa, XpOMaTuH,
KapuoIia3ma, APBIIIKUA, UX CTPOEHHE U

byHKUMN. AnepHbi OenKOBBIN
MaTpPUKC. IIpocTtpaHcTBeHHOE
pacrionoXxeHue XpPOMOCOM B

vHTepdasHOM sfpe. JyXpPOMaTWH U
reTepoxpoMatvH. bBesku XpoMaruHa —
T'MCTOHBI. /[JUHAMUKa siiepPHOM 000/10UKH
B MUTO3€e. fIZiepHBbIi TPAHCIIOPT.

Knertounsie BKJIIOYeHUS.
CpaBHUTe/IbHAsI XapaKTepHUCTHUKA K/IeTOK
YKapuoT (pacTUTeTbHOW, >KUBOTHOM,
rpuOHON).

Pazgen 6 OOmeH BemecTB H
npeBpailljeHue SHepruu B KieTke*

(

AccUMUNALMA U JUCCUMUJISLIUA — [iBe
CTOpoHbI MeTabosin3ma. Tunbl obMeHa
BelLL[eCTB: aBTOTPO(HbIN u
reTepoTpoHbIA. YUyacTHe KUC/IOpoJa B
00MeHHBIX Tporieccax. DHepreTuyeckoe
obecrieyeHre KJEeTKU: TIpeBpallleHue
AT® B  o00MEHHBIX  IpoIjeccax.
@depMeHTaTUBHbI XapakTep peakLyi
KJIeTOUyHOro Metabomnu3ma. DepMeHTHI,
UX CTpOeHHWe, CBOMCTBA W MeXaHU3M
peictBusa.  Kodepmentbl.  OTimuus
(hepmMeHTOB oT HeOpraHUuyecKrux

AcCCUMUISTVS U TUCCUMUJIALIAS — JBE
CTOpOHBI MeTabom3ma. Turbl oOMeHa
BetecTB. JlTabopaTopHas pabora
«/3yuyeHne KaTaTUTUYeCKOM aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe amMUIa3bl UK
Karasasbl)»

depMeHTaTUBHbIM XapakTep peakLvi
KJIETOYHOT0 MeTabosr3ma. JTabopaTopHast
paborta «/3yueHue hepMeHTaTUBHOTO
pacliernieHys MepoKcuia Bo0po/a B
pacTUTeNbHBIX U XKUBOTHBIX K/I€TKaX»

bubmorteka LJOK
https://m.edsoo.ru/863e098e

bubmoteka LJOK
https://m.edsoo.ru/863e0c36

benku-akTHBaTOPHI U O€NKU-UHTUOUTOPHI

bubmoreka LJOK
https://m.edsoo.ru/863e00ba
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29
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31

32

33

34

35

36

KaTa/ju3aTopoB. besKu-akTUBaTOpEl U
0e/TKU-UHTUOHUTOPEI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX PEAKLUN OT
pa3/IMuHbIX (haKTOPOB.

[TepBruHbI1 CUHTe3
OpraHMYecKHWx BeIlleCcTB B  KJeTKe.
doTtocuHTe3. AHOKCU2eHHblL u
OKCU2eHHbIl ¢homocuHme3 y b6axkmepulil.
Ceemocobuparowjue  nuemeHmbl U
nuameHmMbl peakyuoHHO20 yeHmpa. Posb
XJIOPOIJIaCTOB B TpoLiecce OTOCUHTe3a.

CeeToBast u TeMHOBast da3zbl.
domoobixaHue, Cs., Cs. u CAM-munbl
¢domocunmesa. [TpoyKTUBHOCTB

doTtocuHTe3a. BiusHMe — pa3/IMUHBIX
(akTOpOB Ha CKOpPOCTb (hOTOCHHTE3a.
3HayeHue QOTOCHHTe3a.

XeMOCHUHTE3. Pa3Hoobpasue
OpraHU3MOB-XEMOCHHTETHKOB:
HUTPUGHULUPYIOLLHe OakTepuw,
ese300aKTepuy, cepobakrepuwy,
BOJOpPOJHbIe  OakTepun.  3HaueHHe
XeMOCHHTE3a.

AHa3poOHbIe OpraHu3Mbl. Bub
Opoxxenusi. TIpoayKTbl OpOXKeHUsI U WX
WCII0/Ib30BaHKE YesI0BEKOM.
AHa’poOHBIE  MHKPOOPraHU3Mbl  KaK
00BEKTHI OUOTEeXHOIOTUN u
B030yauTem 6osie3He.

A>pobHble OpraHW3Mbl.  JTarlbl

SHepreTUYeCcKoro obmeHa.
[ToaroroBuTenbHbIM STan. ['MKOMM3 —
GeckrcIopoHoe paciierieHye
[JIFOKO3BI.

buonornueckoe oxkuciaeHue, WA

ABTOTpOGHBIHM THUTT 0OMeHa BelleCTB

doTtocunTe3

bubmoreka IIOK
https://m.edsoo.ru/863e0682

bubmiorteka LJOK
https://m.edsoo.ru/863e0682

XemocuHTe3. JlabopaTopHasi paboTa
«CpaBHeHHe MporieccoB (OTOCHUHTE3a U
XEMOCHHTE3a»

bubmiorteka LJOK
https://m.edsoo.ru/863e098e

AmnHaspobHbIe opraHr3Mbl. Busl
Opoykenwst. JlaboparopHasi paboTa
«CpaBHeHHe TPOLIeCCOB OPOXKEHHUS U
JBIXaHHUSI»

bubmiorteka LJOK
https://m.edsoo.ru/863e00ba

A3poOHbBIe OpraHU3MbI. JTallbl
JHEpreTUYecKoro ooMeHa

bubmorteka LIOK
https://m.edsoo.ru/863e098e

OHeprust MeMOPaHHOTO I'PaZiieHTa
rpotoHoB. CuHre3 AT®: pabora
npoToHHOU AT®-cuHTa3bl

bubmoreka IIOK
https://m.edsoo.ru/863e0c36

Peak1ju1 MaTpUYHOTO CUHTE3a Bubmaotexa OK
https://m.edsoo.ru/863e00ba

TpaHCKpUTILIYS — MaTPUUHbIA CUHTE3 bubmoreka LJOK
PHK https://m.edsoo.ru/863e0682

bubmioreka LJOK

TpaHcsAuMsA U eé sTanbl

Kopvposanue aMuHOKUCIOT. Posib
pubocom B 6uocuHTe3e Heska

https://m.edsoo.ru/863e0682

bubmoreka IIOK
https://m.edsoo.ru/863e098e
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38

39

40

41

42

43

44

45

K/IeTOYHOe JbIXaHMe. Ponb
MUTOXOH/IPUI B rporieccax
OMOJIOTHYECKOTO OKHCJIEHUSI.
Luknueckue peakiyu. OKUCIUTETBHOE
dbocdopunrpoBaHue. OHepeusi
MeMOpaHHO20 2padueHma NnpOMOHO8.
Cunmez AT®: paboma npomoHHOU

AT®d-cuHmasnl. ITpenmyiijectBa
a3poOHOro MyTH 0OMeHa BeIeCTB Tepe
aHa3pOOHBIM. SdbdeKTUBHOCTD

SHepreTudeCkKkoro obmeHa.

HacnegcrBeHHass uHQopMauuss |
peanu3aiusa eé B KjieTKe*
Peakuu MaTpuuHOTO CHUHTe3a.

[IpyHUMIT ~ KOMIJIEMEHTapHOCTA B
peakLusix MaTpUYHOTO CUHTe3a.
Peanu3zauus Hac/aeCTBEHHOM

vH(popMaluy. ['eHeTUUeCKUil KO, €ero
cBoiicTBa. TpPaHCKPUIILIMSA — MaTPUYHBIN

CHUHTe3 PHK. [TpyHLMIIBL
TPaHCKPUIILUU:  KOMIUIEMEHTapHOCTb,
aHTHUIIapa/lJIe/IbHOCTb,

aCMMMETPUYHOCTb. Co3peBaHue

matpuuHblx PHK B 3sykapuoTtnueckon
kinetke. Hekopupyroiue PHK.
TpaHcALMA U e€ 3Tarnbl. Yyactue
tpaHcriopTHeix PHK B GuocuHTese
Oenka. YcnoBus OuocuHTe3a Oenka.
KogvpoBanve  amuHOKUC/IOT.  Pomb
pubocom B 6rocuHTe3e Oenka.
CoBpeMeHHbIe TIpe/CTaB/lIeHUs] O
cTpoeHuM reHoB. OpraHu3anys reHomMa
y TIPOKAapUOT U 3yKapuoT. Perynsuus
AaKTUBHOCTM TE€HOB y  TIPOKapHoT.

Opranu3sars reHoma y IpoKapuoT U bubmorteka LJOK
9YKapHOT https://m.edsoo.ru/863e00ba
MouiekyJisipHble MeXaHU3MBbI SKCIIPeCCUn Bbubmoteka LIOK

T'€HOB Y 9YKapuoT
Bupychl — BHEK/IETOUHbIE (HOPMBI KU3HH
1 obsiMratHbie mapa3suThbl. [IpakTHUecKast
pabota «Co3aHue Mozie/Id BUPyCa»

https://m.edsoo.ru/863e0682

bubmoreka IIOK
https://m.edsoo.ru/863e0682

BupycHble 3a00/1eBaHHsI UesioBeKa, bubmorteka LJOK
JKUBOTHBIX, PaCTeHUH https://m.edsoo.ru/863e098e

HanoTtexHosioruy B OMOIOTHH U bubmorteka LJOK
MeIULHe https://m.edsoo.ru/863e0c36

JKvi3HEHHBIN LUK/ KJI€TKH bub/morexa IOK
https://m.edsoo.ru/863e10b4

bubmoteka LJOK

Martpuunsbiv cuHTe3 [JHK

https://m.edsoo.ru/863e0d9e

XpomocoMel. JlaboparopHast paboTa
«/I3yueHre XpOMOCOM Ha FOTOBBIX
MHKpOTIperapaTax»

bubmoteka LJOK
https://m.edsoo.ru/863e1398

[eyenve KjeTKWU — MUTO3
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l'uriote3a omepoHa (. Kakob6, XK.
MaHo). MoneKkynsipHble MeXaHU3MbI
5KCIIPeCCHM TeHOB Y 3yKapuoT. Posb
XpOMaTHHA B Pery/siliui paboThbl TeHOB.
Perynsiiusi OOMEHHBIX TIPOI[ECCOB B
K/eTKe. KneTouHblli roMeocTas.

Bupycbl — Hek/ieTOuHble (OPMbI
JKU3HU U ob;uraTtHble — TlapaswWThI
CTtpoeHHe  TIPOCTBIX U CJIOXKHBIX
BUPYCOB, PETPOBUPYCOB,
OaktepriodaroB.  JKW3HEHHBIM LUK/
OHK-copepxkamux  Bupycos, PHK-
Cofiep’KaluxX BUPYCOB, OakTeprogaros.
OOpatHasi TpaHCKDUILUs, peBepTasa,

WHTerpasa.
BupycHbie 3aboneBaHust
yesloBeKa,  JKMBOTHBIX,  paCTeHUH.

CImia, COVID-19, couuanbHble U
MeULIMHCKHE MTPOO/IeMBI.

BuouHdopMaTuKa: MHTerpauus u
aHa/m3 OosbIIMX MaccuBoB («bigdata»)
CTPYKTYPHBIX OMOJIOTUYECKUX JAHHBIX.
HaHotexHosiormu B OWosnoruvt U
MeJULIHeE. [Tporpammupyemsble
¢yHkipu 6enkoB. CriocoObl JOCTaBKU
NIeKapCTB.

JleMoOHCTpanuu

[Toprpetsr: H. K. Konbrjos, [. N.
MBaHOBCKUH.

Tabmuubl U cxembl: «buocuHTE3

Oeska», «["eHeTHUEeCKHIA KO,
«Bupychbi», «bakTepuodaru».
IIpakTHueckas pabora

«Co3z1aHue Mozie/id BUpyCa».
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46

47

48

49

50

51

JKu3HeHHbIM MK/ KJIeTKu*
KneTouHbli LUK/, €ro mepuojsl U

perynsuus. VHrepdaza u  MHUTO3.
OcobeHHocTH TIPOLIeCCOB,
MPOTEKAIIUX B ruHTepdase.
[MogroToBKa  K/I€TKA K  JIeJIeHHIO.
[TpecuHTeTHUECKUI

(MOCTMUTOTHUYECKUM), CUHTETUUECKUH U
MOCTCUHTETUYECKUH
(MpeMUTOTUUECKHIA)
nuHTepdasbl.
Marpuunbiii  cuHTe3 [JHK —
peruvivkauys. [IpUHIMIBI  pervIMKaluu

Nepuo/bl

JHK: KOMIIJIEMEHTapHOCTh,
MOTYKOHCEePBaTHUBHbIN CHHTE3,
aHTUIIapa/lJIe/IbHOCTh. Mexanusm

perviMKaLuu JHK. XPpOMOCOMEBI.
Ctpoenve xpomocoM. Tenomepsl U
TesloMepasa. XPOMOCOMHBI  Habop
KJIeTKM — KapuoTWIl. [IUMIOWJHBIA U
rarnyiou/JHbIN HabopbI XPOMOCOM.
['omonoruuynsie xpomocomsl. [losioBbIe
XPOMOCOMBI.

Henenue knetku — mutos. Ctaauu
MUTO3a M TMPOUCXOJALLIMEe B HUX
riporjecchl. Turbl MuTO3a. KapuokrHes u
LIMTOKKWHe3. buosornueckoe 3HaueHue
MHUTO3a.

Perynsuys MUTOTAYECKOTO LIMK/a
kieTku. [IporpamMmmupyemasi KjeTOUHas
rubesb — amorTos.

KnerouHoe $71po, XpOMOCOMBI,
(hyHKLMOHAbHAs reHOMMUKa.
MexaHH3Mbl niposudepanuy,
mrddepeHITMPOBKY, CTapeHUs U THOeu

Tursbl K1eTok. KapruokuHes ¥ LIMTOKUHE3.
JlaboparopHast paboTa «HabsojeHue
MHTO3a B K/IeTKaX KOHYMKA KOpelllKa JIyKa
(Ha TOTOBBIX MUKPOIIperiapaTax)»

bubmiorteka LJOK
https://m.edsoo.ru/863e00ba

Perynisiiiusi >KU3HeHHOT'O 1IUKJIa KIIeTOK Bubmmorexa [TOK
https://m.edsoo.ru/863e0682

Opranusm Kak ejHoOe Liejioe Bubmorea LIOK
https://m.edsoo.ru/863e0682

Tkanu pacrenuii. JlabopaTopHasi paboTa bubmiorteka LJOK

«/3yueHne TKaHel pacTeHUN»

https://m.edsoo.ru/863e098e

TKaHU )KUBOTHBIX U UeJIOBEKa.
JlabopatopHasi pabota «/3yueHne TKaHel
YKUBOTHBIX»

bubmoteka LJOK
https://m.edsoo.ru/863e0c36

Opranbl. CUCTeMBbI OpraHoB.
JlabopaTopHast pabota «/3yueHne
OpraHOB I[BETKOBOT'O paCTeHHUsI»
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53

54

55

56

57

58

59

60

61

62

63

64

65

kinetok.  «lludposas
ouonHbopMaTHUecKre
(bYHKILIMOHUPOBaHUS K/IETKH.

K/IeTKa»  —
Mozenu

CtpoeHue u (PyHKIIMY OPraHU3MoB*

bruonoruueckoe pa3Hoobpa3ue
OpraHU3MOB. OfHOK/IeTOUHbIe,
KOJIOHUAJIbHbIE, MHOI'OKJIeTOYHbIe
OpraHu3Mbl.

OcobeHHocTH CTPOEeHHSI u
JKU3HeeITe/lbHOCTA  OZHOKJIETOUHBIX
OPTraHK3MOB. Bakrepun, apxeu,
O/IHOKJIETOYHbIE TpuUOBbI,

OJJHOK/IETOUHbIE  BOJIOPOC/H, ApYyTrHe
npoTucThl. KosloHMaIbHbIe OpraHWu3MbI.

B3auMoCBS3b yacrei
MHOTOK/IETOYHOTO OpraHu3Ma. TKaHH,
OpraHbl U CHUCTeMbI opraHoB. OpraHusm
KakK eZiuHoe 11es10e. I'omeocTas.

TkaHu pacTeHuH. Turibl
pacTUTEe/IbHBIX TKaHeu:
obpa3oBaTesibHas, MOKPOBHas,

NIPOBOZALLAs, OCHOBHAs, MeXaHUUYeCKasl.
OcobeHHOCTH CTpOeHHsi, QYHKUUN U
pacrosiokeHuss TKaHeld B  OpraHax
pacTeHuH.

TKaHM J>KMBOTHBIX U YeJIOBeKa.
Tunbl JKUBOTHBIX TKaHeu:
SMUTenanbHasi, CoeIMHUTe/IbHAS,
MblIllleyHasi, HepBHas. OcobeHHOCTH
cTpoeHusi, (YHKUMNA W PaCIoIOKeHUs
TKAaHed B OpraHax »JKMBOTHBIX U
yeJsioBeKa.

OpraHsl. BereraTtrBHbIE u

Ornopa Tesla OpraHu3MoB Bub/morexa LIOK
https://m.edsoo.ru/863e00ba

[IBU>KeHre OpraHu3sMoB Bubmaotexa [IOK
https://m.edsoo.ru/863e0682

[TuraHue opraHu3smMoB Bubmorexa [TOK
https://m.edsoo.ru/863e0682

[TuTaHvie MO3BOHOYHBIX KUBOTHBIX. bubmoreka IIOK
[TuieBapuTeIbHasI CHCTeMa YesoBeKa https://m.edsoo.ru/863e098e

bpIxaHue opraHu3MoB Bubmaotexa OK
https://m.edsoo.ru/863e0c36

[ pIxaHve TT03BOHOUHbBIX JKUBOTHBIX U bubmoteka LJOK
yesioBeKa https://m.edsoo.ru/863e10b4

TpaHCIopT BelecTB y OpraHrM3MOoB Bubmaotexa OK
https://m.edsoo.ru/863e0d9e

KpoBeHoCHas crcTemMa mo3BOHOYHBIX bubmoreka LJOK
JKUBOTHBIX U UesioBeKa https://m.edsoo.ru/863e1398

BoigiesieHre y opraHusMoB Bubmaorexa [IOK
https://m.edsoo.ru/863e15f0

3alMra y opraHu3MoB Bubmmorexa I[TOK
https://m.edsoo.ru/863e00ba

VMmyHHas cucTeMa yesioBeka Bubmorexa [TOK
https://m.edsoo.ru/863e0682

Pa3gpaxuMoCTb U perynisius y bubmiorteka LJOK
OpraHHu3MOB https://m.edsoo.ru/863e0682

['ymopasibHas peryasuus U 3H40KpHUHHAs bubmoreka IIOK
cucTeMa >XMBOTHBIX U Ye/ioBeKa https://m.edsoo.ru/863e098e

bubmiorteka LJOK

@®opMbI pa3MHOKeHHsI OpraHu3MOB

https://m.edsoo.ru/863e0c36
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67

68

reHepaTUBHble  OpraHbl  pacTeHUHU.
OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX
U 4esoBeka. DyHKLMA OpPraHoB U
CUCTEM OpPraHoOB.

Onopa Tena opraHusmoB. Kapkac
pacteHri. CkesieTbl OJHOK/JIETOYHBIX U
MHOT OKJIETOYHBIX JKABOTHBIX.
HapyxHbili W BHYTPeHHUN CKeseT.
CTpoeHye 1 TUIIBI COeIMHEHNST KOCTeM.

LBrKeHue OpraHKW3MOB.
[BrxeHue OJIHOKJIETOYHBIX
OpPraHu3MOB: aMé00HHOe, >KI'YTHKOBOE,
pecHUYHOe. [BrxeHue

MHOTOK/IETOYHBIX PAaCTeHUI: TPOIU3MbI
M HacTuU. [IBW)KeHrue MHOTOKJIETOYHBIX
JKUBOTHBIX W YeJIOBeKA: MbIlIeyHast
cuctema. Pediekc. CkesleTHbIe MBIIIILIBI
1 ux pabora.

[Turanue OpraHMW3MOB.
[Tornomenue BoAbl, YIJI€KUCIOTO ra3a u
MUHEpPa/IbHbIX BEIeCTB paCTeHUSIMU.
[Iutanve XMBOTHBIX. BHyTpHIIO/IIO0CTHOE
W BHYTPUK/IETOUHOe  TIHILeBapeHue.
[luraHre T1O3BOHOYHBIX >KUBOTHBIX.
Otgenbl  MUILEBApUTE/IBHOTO — TPAKTa.
[MuieBapuTenbHbIE JKeJiesbl.
[IuieBapuTesibHas CMCTeMa yeyioBeKa.

[bixaHve opraHu3moB. [lpixaHue

pacTeHUH. [bixanue JKUBOTHBIX.
Ouddysus ra3oB uepe3 MOBEPXHOCTb
KJIETKH. KoxxHoe JIbIXaHue.

[pixaTenbHas MoBepxHOCTh. yKabepHoe
M JéroyHoe  fpixaHue.  [lpIxaHue
[03BOHOYHBIX JKMBOTHBIX U 4YeJIOBEKa.
OBOJIIOLIMOHHOE YC/IO)KHEHHEe CTPOeHUst

[TonoBoe pa3MHOXeHUe

Metio3

bubmoreka IIOK
https://m.edsoo.ru/863e10b4

bubmiorteka LJOK
https://m.edsoo.ru/863e0d9e

'ametorene3. Obpa3oBaHue U pa3BUTHE
TI0JIOBBIX K/1eTOK. JlabopaTopHasi paborta
«/3yueHne CTpOeHUs MOJIOBBIX K/IeTOK Ha
TOTOBBIX MUKpOIIperaparax»

bubmorteka LIOK
https://m.edsoo.ru/863e1398

44


https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398

NETKUX  TO3BOHOUHBIX  ’KABOTHBIX.
[pixaTenbHass ~ cUcCTeMa  uejiOBeKa.
MexaHu3M BEHTW/ISILIUU JIETKUX Yy TITHL]

v MJ/IEKOITUTAOLLHX. Perynsauus
JbIXaHusl. JIbIxaTe/TbHble 00bEMBI.
Tpancriopt BeleCTB y

OpraHusMoB. TpaHCIIOpTHBIE CHUCTEMBbI
pacteHuii. TpaHCIOpPT  BeleCTB Yy
JKUBOTHBIX. KpoBeHOCHas cucrema U eé
OpraHbl. KposeHocHas cucremMa
M03BOHOYHBIX >XMBOTHBIX U YeJIOBeKa.
Cepae, KpOBEHOCHbIE COCY/bl U KPOBb.
Kpyru KpOBOOOpaIIleHusl.
OBOJIIOLIMOHHBIE YC/IO’KHEHUS] CTPOeHUs
KPOBEHOCHOM CHUCTeMbI I103BOHOYHBIX
JKUBOTHBIX. PaboTta cepama u eé
peryJsLusl.

Brigenenue y OpraHu3MoB.
Brizenenue y pacrenuil. Brigenenve y
JKUBOTHBIX. COKpaTuTe/bHble BaKyOJH.
Opranel  Bbigenenus.  dunbTpanus,
cekperusi U obpaTHOe BcacChIBaHHE KakK

MeXaHHW3MbI paboThI OpraHoB
BblZlesieHUsl. CBA3b TOJIOCTH Tena C
KPOBEHOCHOM u BbI/IEJIUTE/IbHON

cucteMaMu. BeijjeneHre y mo3BOHOUHBIX
JKMUBOTHBIX M 4YejioBekKa.  [loukwm.
CrtpoeHnue u (GyHKI[MOHHMPOBaHKe
HeppoHa. OO6pa3oBaHMe Moud Yy
yesioBeKa.

3ammTa y OpraHvM3MoB. 3aluTa y
OJIHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii W LWCTBI  TIPOCTEHUIIMX.
3aluyra y MHOTOK/IETOYHBIX PAacTeHWM.
Kyrukyna. CpeacrBa mnacCUBHOW U

45



XMMUUYECKOH 3alUThl. DUTOHLIU/BI.
3alra Yy~ MHOTOKJ/IETOUYHBIX

JKUBOTHBIX. [TokpoBbl u 17D
MPOM3BO/IHBIE. 3allliTa OpraHu3Ma OT
Oose3Hel. VmmyHHast cucTeMa
yesioBeka. K/ieTOuHbIM ¥ TymopasbHbIM
MMMYHUTeT. BpoxxAéHHBIN u
MIPUOOPETEHHBIM crieliuuuecKuit
MMMYHUTeT. Teopus KJIOHAJ/IbHO-

cesleKTUBHOro ummyHuterta (I1. Dpnux,
®. M. bepner, C. Tonerasa).
BocnanvrenbHble OTBeTbl OpPraHMW3MOB.
Ponb  BpOXIEHHONO UWMMyHUTETa B
Pa3BUTHM CUCTEMHBIX 3a00/1eBaHuIl.

Pa3fpakuMoCTe U peryssiuus y
OPTraHK3MOB. Pasapaxxumoctb y
O/IHOKJIETOYHBIX OpPraHu3MoOB. TakCHUCBbI.
Pasgpaxumocte U perymauus  y
pacteHrd. PocToBble BeljecTBa U HUX
3HaueHue.

HepsHas cucreMa U
pedieKTOpHast perysilusi y >KUBOTHBIX.
HepBHasg cucreMa u e€é oOTAessbl.
OBOJIIOLIMOHHOE YC/IO)KHEHHEe CTPOeHUs
HEPBHOW  CUCTEMBl Y  >KMBOTHBIX.
Otpestbl rOJIOBHOTO MO3ra IMO3BOHOYHBIX
JKUBOTHBIX. Peduiekc u pedekTopHas
fgyra. besycioBHble U yC/IOBHBbIE
pedieKchI.

I'ymopanbHasg ~ perymsiuusas U
SH/IOKPDUHHAsi CHUCTeMa >KUBOTHBIX U
yesnoBeka.  JKenesel  3HIOKPWUHHOM
CUCTEMbl W WX TOPMOHBIL. [lelicTBUe
TrOPMOHOB. B3auMocBs3p HepBHOM U
SH/IOKPUHHOM cucTteM. ['umoranamo-
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69

70

71

72

73

74

75

76

runodusapHas cucTema.

Pa3mHoxeHHe | pa3BuTHe
OpraHusMoB*

DopMbl Pa3MHOXKeHUs

OpraHu3MOB: becronoe (BK/IHOUAs

BereTaTMBHOe) M  I0JioBOe.  Buzbl
0ecrosioro pa3MHOKeHUsI: TIOUKOBaHUeE,
CTIOpYJ/IALMS, (bparmeHTanys,
KJIOHMpOBaHUe.

ITonoBoe pasmHoxkeHue. I1o/10BbIE
K/IeTKM, WM rametbl. Meiio3. Cragumn
Mmeiio3a. [loBeseHue xpomocoM B
Merio3e. KpoccuHrosep. bronornueckuii
CMBICJI Melio3a M II0JIOBOTO IIporiecca.
Meli03 1 ero MecTo B )XU3HEHHOM LIMKJIe
OpraHu3MOB.

[Ipen3apoapbiiieBoe pasBUTHeE.
l'ametorenes y >XUBOTHBIX. [losioBbIE
xene3pl. (OOpa3oBaHMe U  pa3BUTHE
MOJIOBBIX KiIeTOK. CrepmaTtoreHes u
ooreHe3. CTpoeHye I0JIOBbIX K/IeTOK.

OnnopotBOpeHne 51
9MOpHUOHA/IbHOE pa3BUTHE >KUBOTHBIX.
Crioco0bl OTI/IOOTBOPEHUS: Hapy)KHOe,
BHyTpeHHee. [lapTeHOoreHes.

WNupuBupyansHoe pasBuTHe
OpraHusMoB (OHTOTeHe3). IMOPHOJIOTHsT
— Hayka O pasBUTHUM OpPraHU3MOB.
Mopcdorenes — ofHa U3 TJIaBHbIX
npobnem  sMmbpuosiorny.  KoHreniust
Mop(oreHoB U Mojenu MopgoreHesa.
Cragun >mOpuoreHe3a >XMBOTHBIX (Ha
ripumMepe ASTywiky). JpobseHue. Turmbl
apobnenust.  [leTepMUHMpDOBaHHOE U

NuavBuyansHOe pa3BUTUe OPraHU3MOB bubmiorteka LJOK
— OHTOTeHe3 https://m.edsoo.ru/863e00ba
3aksiajjka OpraHoB U TKaHel U3 Bbubmoteka LIOK

3apOAbIIIEeBEIX JIMCTKOB

POCT ¥ pa3BUTHE KUBOTHBIX.
JlabopatopHasi paboTa «BbisiB/ieHHe
TIPHU3HAKOB CXO/CTBA 3apO/[bIILIeH
MI03BOHOYHBIX KUBOTHBIX»

https://m.edsoo.ru/863e0682

bubmmoreka IIOK
https://m.edsoo.ru/863e0682

Pa3MHOKeHHe U pa3BUTHE PAaCTEHUM.
JlabopaTopHast pabota «CTpoeHHe
OpraHOB Pa3MHOYKEHHUS BBICIIIMX
pacTeHU»

I/ICTOPI/IH CTAHOBJIEHUA U PA3BUTHUA
FeHeTUKH KdK HayKH

OCHOBHBI€E TIOHATHSI U CUMBOJIBI
reHeTHKH. JlabopaTopHasi paboTa
«/Ipo3oduia Kak 00beKT reHeTHUeCKUX
HCClie/JoBaHUN»

bubmorteka LIOK
https://m.edsoo.ru/863e098e

bubmoreka IIOK
https://m.edsoo.ru/863e0c36

bubmoreka IIOK
https://m.edsoo.ru/863e10b4

3aKOHOMEpPHOCTH Hac/1e/|J0OBaHuUs
TIpU3HAKOB. MOHOTUOpHAHOE
ckperuBanue. [TpakTuueckasi pabota
"N3yyeHue pe3ybTaToB
MOHOTMOPHAHOTO CKPEIUBaHUs Y
npo3odusb”

[IuTosorMyeckre OCHOBbI
MOHOTHODPHHOTO CKPEIIBaHUS

bubmioreka LJOK
https://m.edsoo.ru/863e0d9e

bubmiorteka LJOK
https://m.edsoo.ru/863e1398
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He/[epPMUHAPOBaHHOE npobneHue.
Bnacryna, tumnel 6mactyn. OcobeHHOCTH
IpobsieHust MJIEKOTTUTAIOIIHX.
3apogpilieBble JIMCTKU (TaCTpYJIsLius).
3aknaZka OpraHoB W TKaHeu U3
3apOJpBIIIeBbIX  JIMCTKOB.  B3aumHoe
B/IMSIHUE  uaCTeld  pa3BUBAIOLETrOCs
3apo/piia (3MOpHOHATbHAS UHAYKLIVS).
3ak/ajKa TUlaHa CTPOEHUs] YKUBOTHOTO
Kak pe3y/bTar repapxXuyecKux
B3aWMO/IEMICTBUM TeHOB. BiusHue Ha
IMOpUOHA/IbHOE Da3BUTHE Pa3TUUHBIX
(akTOpPOB OKpY’Karoleid cpefibl.

Poct ¥ pa3BUTHE JKUBOTHBIX.
[ToctambpuoHanbHbIN TIepuo. [IpsiMoe
U HerpsiMmoe pa3Butve. Pa3Butne
MeTamMop($o30M y OeCrio3BOHOUHBIX U

M03BOHOUHBIX JKABOTHBIX.
Buosornueckoe 3HaueHue TMPSIMOTO U
HeTpsIMOro pa3BUTHS, ux

pacripocTpaHeHre B Tmpupofe. Twumbl
pocTa >XUBOTHBIX. DaKTOpbI peryssuuu
pocTa >KMBOTHBIX M uenoBeka. Ctaguu
MOCTOSMOPHOHAIBHOTO ~ Pa3BUTHS  y
JKUBOTHBIX W  4ejoBeka. [lepuogpl
OHTOreHe3a vuyesnoBeka. (CTapeHue U
CMepThb Kak OMoI0rnyecKye rmporiecchl.
Pa3mHoOXeHMe " pa3BUTHE
pactenui. ['ametoutr u cropodur.
Mei103 B KM3HEHHOM LIMKJ/Ie PAaCTeHUU.
O6pa3oBaHye cIiop B mpoljecce mMeiio3a.

'ametorenes y pacTeHuH.
Omnof0TBOpEHME U pasBUTHE
pacTUTeNbHBIX OpraHu3MOB. /[IBOMHOe
OIJIOZ,0TBOpEHHE y LIBETKOBBIX
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pactennii. OOpa3oBaHWe | pa3BUTHE
CeMeHH.

MexaHU3MbI perysiyu
OHTOTEeHe3a y PaCTeHHI 1 )KUBOTHBIX.

77

78

I'eneTnka - Hayka 0
HaC/1eJCTBEHHOCTH U U3MEHYUBOCTH
OpraHusMoB*

Wcropus craHOB/IeHUs U pa3BUTHSA
reHeTUKW KakK Haykd. Paboter T
Menpgens, I'. ge ®pwusa, T. Moprasa.
Ponb  oTeueCcTBeHHBIX  yUéHbBIX B
pa3BUTHH TeHeTHKU. Paboter H. K.
Konbosa, H. WM. BasuwioBa, A. H.
Benosepckoro, I'. [I. Kapmeuenko, FO.
A. ®umunuenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHbIe TeHeTUYeCKUe TIOHATUS
151 CHUMBOJIBL. ['omonoruuHble
XPOMOCOMBI, ajuie/ibHbIe TeHbl,
aZlbTepHATUBHbIE TPU3HAKH,
JIOMWHAHTHBIN U peL|eCCUBHBIN MPU3HAK,
FOMO3UIOTa, TeTepo3urora,  4ucTas
JIVHUSL, TUOpPUZBI, TE€HOTHUI, (EeHOTHIL.
OcHOBHBIE MeTO/IbI reHeTUKU:
rUOPU/I0JIOTHUECKUH, 1[UTOIOTHYECKUH,
MOJIEKYJ/IIPHO-TeHeTUUe CKU .

AHanv3upylolljee CKpeluBaHue.
HermonmHoe foMUHHpOBaHue

IurubpuiHOe CKpelBaHue.
[TpakTrueckast pabora «/3yueHue
pe3y/bTaToB AUTHOPUAHOTO
CKpelLrBaHus y p030(UIbI»

bubmmoreka IIOK
https://m.edsoo.ru/863e00ba

bubmorteka LIOK
https://m.edsoo.ru/863e0682
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81

3aKO0HOMEpPHOCTH
Hac/eCTBeHHOCTH*
MoHorubpugHoe  CKpelyBaHUe.
[lepBeli 3akOoH MeHgenss — 3aKoOH
einHOOOpasusi  TUOPUZOB  TIEPBOTO
rokosneHus. [lpaBuio JOMUHUPOBaHMUS.

LluTonornyeckrie OCHOBBI AUTMOPUHOTO
CKpelllMBaHus

CU,'EHJ'IEHHOE Hac/iejOBaHNWE ITIPU3HAKOB

bubmiorteka LJOK
https://m.edsoo.ru/863e00ba

bubmoteka LJOK
https://m.edsoo.ru/863e0682

XpoMOCOMHasi TeopHst Hac/Ie/[CTBEHHOCTH

bubmoreka LJOK
https://m.edsoo.ru/863e0682
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83

84

85
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Broport 3akoH MeHgens — 3aKkoH

pacliernieHus TIPU3HAKOB.
LuTonornueckue OCHOBBI
MOHOTHOPHUAHOTO CKpellBaHUSI.

['urioresa 4UCTOTHI ramer.
AHanu3supyrolee  CKpelvBaHuUe.

[IpomexxyTouHbI1 XapakTtep
Hac/eJ0BaHus. Pacigennienue
TIPU3HAKOB rpu HETI0JTHOM
JIOMUHHPOBaHUMU.

OurubpugHoe CKpelllBaHue.
Tpetuit 3akoH MeHzenss — 3aKOH
He3aBUCUMOI0 Hac/1eJ0OBaHUs

NpusHakoB. lluTosornueckyue OCHOBBI
JUTrHOPUIHOTO CKPEIUBaHMSI.
CuerieHHOe HacJ/leIOBaHHe
npu3HakoB. Paboter T. MopraHa.
CueriieHHOe  Hac/le[j0BaHWEe  TEHOB,
HapylleHue CLeIUIeHUss MeXAy FeHaMu.

XpomocoMHast Teopust
Hac/1e[|CTBEHHOCTH.

lenetnka mosna. XpOMOCOMHBIU
MeXaHH3M orpeiesieHust rosa.

AyTOCOMBI ¥ TI0JIOBblE XPOMOCOMBI.
['omorameTHBIN M reTeporaMeTHbIN MOJI.
leHeTnueckass  CTPYKTypa  MOJIOBBIX
xpomocoM. HacrezoBaHue IpU3HAKOB,
CLIeIJIEHHBIX C [10JIOM.

l'eHOTHN Kak LieJIOCTHasi cUCTeMa.

[TneoTponus — MHO>XECTBEHHOe
JerctBue  reHa.  MHOXXeCTBEHHBIU
asuIeyIu3M. B3aumopeiictBue
HeaJule/IbHbIX TeHOB.
KomMriyieMeHTapHOCTb. Jnucras.
[Tonumepus.

I'eHeTHKa mosa

['eHOTHIT KaK Lie/I0CTHAs CUCTeMa Bubmmorexa [IOK
https://m.edsoo.ru/863e00ba

I'eHeTHUeCKUI KOHTPOJIb Pa3BUTUS Bbubmoteka LIOK
pacTeHUH, >)KMBOTHBIX U Ue/loBeKa https://m.edsoo.ru/863e0682

N3meHUHMBOCTb PU3HAKOB. BUbI bubmiorteka LJOK
W3MEeHUUBOCTU https://m.edsoo.ru/863e0682

bubmmoreka IIOK

MoudukaliioHHasi U3MeHUUBOCTh

BapHalMoHHbIH psi| ¥ BapUaliOHHAsT
KpuBas. JlabopaTopHasi paboTa
«ccefoBaHre 3aKOHOMEPHOCTe#
Mo (UKAI[MOHHOM H3MEHUMBOCTH.
ITocTpoeHKe BAPUALIMOHHOTO Psi/ia U
BapUAIOHHOW KPUBOM»

https://m.edsoo.ru/863e098e

bubmoteka LJOK
https://m.edsoo.ru/863e0c36

I'enoTHUIMUECKass U3MEHUMBOCTD.
KombuHaTtiBHas W3MEHUUBOCTh
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93

94

lenetTnueckuu KOHTPOJIb
pa3BUTUsS  pacTeHWi, >KUBOTHBIX U
ye/ioBeKa, a Takxke (HHU3UOIOTMUeCKUX
TMIPOLIECCOB, TIOBeJieHUsT ¥ KOTHUTHUBHBIX
¢byHkiuii. ['eHeTMYeCcKUe MeXaHWU3Mbl
cumbuorexesa, MeXaHU3MbI
B3aUMO/IEHCTBUSI «XO35TUH — TIapasuT» U
«X035IMH — MUKPOOHOM». I'eHeTHUeCKHe
acrekTbl ~ KOHTPOJSI W W3MEHeHus
Hac/eZICTBeHHOMN vHdopMaluu B
TOKOJIEHUSIX K/IeTOK U OPraHN3MOB.

3aKOHOMEPHOCTH U3MEeHUYNUBOCTU™
BsaumogeiicTBue reHoTuIla U
cpeabl Tpy (GopMHUpOBaHUU (heHOTUIa.

N3meHunBOCTH TPU3HAKOB.
KauecTBeHHble U KOJIMUECTBEHHbIe
TPU3HAKHU. Bupbt W3MEeHUYMBOCTH:
HeHacJ/ieJICTBeHHAasi U Hac/ie/ICTBeHHasI.

MopaudukaioHHas
W3MEeHUUBOCTb. Pomb  cpegpt B
(hopmupoBaHUM MOAU(bUKALIMOHHON
W3MEeHUUBOCTH. Hopma peakiuu
rpu3Haka. BapualMoHHBIA psifi U
BapualMoHHasi kpuBasi (B. MoraHHceH).
CaoiicTBa MOAU(UKALIMOHHON
W3MEeHUUBOCTH.

leHoTUNMUecKasi W3MeHUYUBOCTb.
CaoicTBa reHOTUINYECKOU
W3MEeHUMBOCTU. BuAbl reHOTUNMUeCcKou
W3MEeHUHBOCTHU: KOMOWHATHBHas,
MyTal[MOHHasl.

KomOuHaTvBHasi M3MEHUUBOCTb.
Melio3 ¥ TOJOBOM TIpOLleCC — OCHOBA
KOMOWHATHBHON W3MeHUYMBOCTH. Posib

MyTaloHHasi U3MeHUUBOCTb.
[MTpakTrueckas pabora «MyTauuu y
Zipo30¢ubl (Ha TOTOBBIX
MUKpOIpernaparax)»

bubmoreka IIOK
https://m.edsoo.ru/863e00ba

3aKOHOMEpPHOCTHA MYTaLMOHHOT O
rporiecca. JOUreHeTUKa U SITMTeHOMUKa
I'eneTtuka yenoBeka. IIpakTruueckas
pabota «CocTaB/ieHue U aHa/IN3
POZIOCIIOBHOW»

MeTo/bl MeULIMHCKOW FeHeTUKU

bubmoreka IIOK
https://m.edsoo.ru/863e0682

bubmioreka LJOK
https://m.edsoo.ru/863e0682

bubmoteka LJOK
https://m.edsoo.ru/863e098e

3HaueHUe MeJULIMHCKON reHeTUKU B
rpeioTBpall|eHUH 1 JIeueHUU
reHeTHUeCKUX 3a00/ieBaHMi UeioBeKa

OCHOBHbIe TIOHATUS CeeKLUH.
JlabopatopHasi paboTa «VI3yueHre COPTOB
KY/IbTYPHBIX paCTeHUI 1 TIOPOJ,
JIOMAIIIHUX KUBOTHBIX»

bubmoteka LJOK
https://m.edsoo.ru/863e0c36
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KOMOMHAaTHBHOM  WM3MEHUMBOCTH B
CO3/lJaHUM TeHeTUYeCcKoro pa3Hoobpasust
B Tpe/iesiaX OJJHOTO BUA.

MyTauyoHHast V3MeHUMBOCTb.
Buapl MyTanuii: reHHble, XPOMOCOMHbIE,
reHOMHBbIe. CrioHTaHHbIE u
VH/YLIMUPOBaHHbIe MyTalluU. fl/iepHble 1
LMTOI/Ia3MaTHYecKue MyTaL1H.
Comaruyeckde U TI0JIOBble MYyTaL[UH.
[IpyuviHbl BO3HUKHOBEHUS MYTaLUM.
MyrareHbl W UX  B/IUSIHME  Ha

OPraHu3MBblI. 3aKOHOMEpPHOCTH
MYTaLMOHHOT O ripotiecca. 3aKOH
TOMOJIOTUYECKUX psZ0B B

HacnefcTBeHHOW wu3MeHurBocTH (H.W.
BapunoB). BHesiiepHasi ©3MEeHUHMBOCTb U
Hac/1e/ICTBEHHOCTb.

ONWreHeTMKa W SMUTeHOMUKA,
po/b SMUreHeTUUecKWx (aKTOPOB B

Hac/ie/loBaHUU " M3MeHUYHUBOCTU
(beHOTUNMUeCKIX TIPU3HAKOB y
OpraHu3MOB.

I'eneTuka uesoBeka™ MeTo/ibl CeNIeKLIMOHHOM paboThI. Bu6mmoreka IOK

95 Kapuotun yesioBeKa. JlabopaTopHast pabota «/3yueHne https://m.edso0.ru/863e00ba
MexayHapoaHast rporpamma MEeTOZIOB CeJIeKI[MM PAaCTeHU» T )
WCC/IeIoBaHUSI ~ TeHoMa  yesiOBeKa. JTOCTHIKEHHST CeNeKLIMN PacTeH it U BuGmorexa LIOK

96 Merozpl M3ydeHus: reHeTHKH Ye/loBeKa: »KUBOTHBIX. [IpakTHueckast paborta )
reHealoruecKHii, 6/IM3HELOBbIH, TTpUBHBKa pacTeHity https://m.edsoo.ru/863e0682
LUTOreHeTUUeCKUM, MOMY/ISLIUOHHO-
CTaTUCTUYECKUH, MOJIEKY/ISIPHO-

97 reHeTHYeCKHUH. CoBpeMeHHOE | CoxpaHeHHe, H3y4eHHe 1 UCIIOb30BaHIe BbubmoTeka LIOK
orpe/ie/ieHue T'€HOTHIIE. reHeTUYeCKUX PecypCoB https://m.edsoo.ru/863e0682
M10JIHOT€HOMHOE€ CeKBEeHHPOBaHUE,

reHOoTUuIIMpoOBdHKWe, B TOM 4Uucjie C
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TOMOLL[bIO [111P-ananu3a.
HacnepncrBeHHbIe 3ab0s1eBaHus
yesioBeKa. ['‘@eHHble U XPOMOCOMHbIE
O0o/e3HM  4ye/lloBeKa.  bomesHu @ C
Hac/ie/ICTBeHHOU

Tpe/ipacIiosioyKeHHOCThIO. 3HaueHUe
MeIULTMHCKOM reHeTHUKH B
rpe/ioTBpalljeHur u NeyeHuu

reHeTUUeCKUX 3a00/ieBaHUl UesioBeKa.
Meauko-reHeTHUeCKoe
KOHCYJIbTUpOBaHue. CTBOJIOBbIE K/IETKH.
[ToHAiTHe  «re€HeTUYEeCKOro  rpysar.
OTUUecKrde acreKTbl HCC/e/JoBaHUN B
obacTv peJakTHPOBAaHUA TeHOMa U
CTBOJIOBBIX K/IETOK.

eneTnueckue (akTopbI
TIOBBIIIEHHOM YyBCTBUTETLHOCTU
yesioBeKa K busnueckomy u
XUMUYECKOMY 3arpsi3HeHUI0
OKpyKatolleld cpezpl. ['eHeTHueckas
NpeJpacrosioKeHHOCTb ~ YejioBeKa K
NaTOIOT USIM.

98

99

100

101

102

Centekist opranu3moB™
JomecTukatmsi U CeJeKLUs.
3apoxJeHue cenekuuu U
JoMectukanuu. Yuenve H. V. BaBuiiosa
0 LlenTpax  MpPOUCXOXKAEHUS U
MHOT000pa3usi Ky/JbTYyPHBIX pPaCTeHUH.
Posib cenekuuyM B CO3jJaHUM  COPTOB
pacTeHUM W MOpOJ >KUBOTHBIX. CopT,
ropoja, LITAMM. 3aKoH
TFOMOJIOTHUYECKUX psJ0B B
Hac/eIcTBeHHOM u3MeHunBocTH H. W.
Baswuioga, ero 3HaueHue JUTSE

BHOTeXHO/IOTHs KaK HayKa ¥ 0Tpac/ib
npou3Bo/icTBa. [IpakTrueckast pabora
«3yueHne 00bEKTOB OMOTEXHOIOTHI»

bubmioreka LJOK
https://m.edsoo.ru/863e00ba

OCHOBHBIE HarlpaB/IeHUs] CHHTETUUYECKOH
ouosiorun

XpOMOCOMHaSI W reHHad MH)XXeHePUs

bubmioreka LJOK
https://m.edsoo.ru/863e0682

MeuiMHCKie OMOTeXHOIOTUN

MeauiuHcKre OMOTeXHOIOTUN
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CeJIeKI[MOHHOU PabOTHI.
MeTobl CeneKLMOHHON pabOoThI.
VckyccTBeHHBIM OTOOP: MAacCOBBIA |

VH/IUBU/ya/TbHBIM. OTarbl
KOMOWHAITMOHHOH CeJIeKLIUU.
HcnbITanue TIPOU3BOAUTE/IEH 1o

noromctBy. OTOOp TO TeHOTHMNY C
MOMOLbIO OLIeHKU (heHOTHIIa TOTOMCTBa
U OTOOp TI0O TEHOTUITy C TIOMOIIbIO
anammsa AHK.

NckyccTBeHHBIM MyTareHe3 Kak

MeTO[|, CeeKLMOHHOMN paboThL.
PagyaliioHHbIN u XUMHUYECKUN
MyTareHe3 KakK HWCTOYHUK MYyTalui Yy
KY/bTYPHBIX dbopm OpraHU3MOB.
Wcrionb30BaHue TeHOMHOI'0
pelakKTUPOBaHUSI u MeTO/I0B

pekoMbuHaHTHBIX JJHK 1715 momyuenust
HCXO/IHOI'O MaTepuasa JJjisl CeleKL{UH.

[Tonyuenue TTOJTUTI/ION/IOB.
BHyTpuBHuioBas rubpuan3aLys.
Bn13KopoCTBEHHOE CKpellBaHue, U1
WHODPU/IUHT. HepocTBeHHOe
CKpelL1BaHue, 1701 ayTOpUVHT.
I'eteposuc v ero TIPUYUHBI.
Vicnonb3oBaHue reteposuca B CeeKLUu.
OtpanéHHas rubpuamn3ays.

[Tpeogonenue Gecriiofnss MeXBUIOBBIX
rubpuzioB.  JIOCTWO>KEHHWsST — CeNleKLUU
pacTeHHd M JKUBOTHBIX. «3eJiéHas
PeBOJIFOL{US».

CoxpaHeHue U v3ydyeHue
reHeTUYeCKMX peCcypCcoB KY/IbTYPHBIX
pacTeHuM M UX [UKUX pOAUYed JJist
CO3/laHUsI HOBBIX COPTOB W THOpU/OB
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Ce/TbCKOXO03MCTBeHHBIX KYJ/IbTYP.
N3yueHue, coxpaHeHHe U YIIpaBJ/ieHUe
reHeTHYeCKUMH pecypcamu
CeJIbCKOXO03SMCTBEHHBIX %
MPOMBIC/IOBBIX >KMBOTHBIX B  LIeJSIX
yJIydllleHUs! CyILleCTBYIOIIMX U CO3/aHUSI
HOBBIX MOPOJ, JIMHUKA U KPOCCOB, B TOM
yuce C TpUMeHeHHWeM COBpeMeHHbIX
MEeTOZIOB  HAy4yHbIX  MCC/Ie0BaHUM,
repeioBbIX UAed U TMepCreKTUBHbBIX
TeXHOJIOTHIA.

*¥Y cTaHoB/IeHHE AOBEPUTEJIbHBIX OTHOILIeHUI MeEXAy rnegarorndyeCKumM pa6OTHI/IKOM nero O6yan-OLL[I/IMI/ICH

Bk/toueHre B YPOK UTPOBBIX TIPOLIEYP /1S TIO/iZep>KaHUsI MOTHUBALIMK 00YJarOLUXCsl K TTO/TyUeHUI0 3HaHUH.

[TpuMeHeHMe Ha YPOKe MHTEPAKTUBHBIX (JOPM PabOThI C 00YUAIOLUMUCS: UHTE/IIEKTYaTbHBIX UTP, CTUMY/TUPYIOLIUX TT03HABATETbHYIO

MOTHBAIMIO 00YYaromxcs.

[TpuMeHeHMe TPYIITIOBOI pabOTHI MK pabOTHI B Mapax, KOTOPhIe yyaT 00yuaromyxcsi KOMaHAHOW paboTe v B3aMMOZENCTBUIO C APYTUMHU

ypOKa

1-2

4-5

00yyJaroIMMuUCS

TEMATUYECKOE IVTAHUPOBAHUE

11 KJ/TACC
Pazpen (comep>kaHue) Tema LoP Kosn-Bo yacos
Pa3gen 1 3apox/jaeHue ¥ pa3BHTHE OBoJtoioHHas Teopus Y. [lapBrHa Bubmorexa LOK 2
BO/IIOLMOHHBIX NPEACTAB/ICHAN B https://m.edsoo.ru/863e2f9a
omosrorun*(6 yacon) JBYDKyIIIMEe CUJIbI BOJIFOLIMY BUJOB T10 bubmoreka [JOK 1
OBomoLMoHHas  Teopus Y. 4. [lapBuHy https://m.edsoo.ru/863e30d0
HlapBuHa. Tpearoceuikyu Bopnba 3a cyiiecTBoBaHue, Bubmoteka IIOK )

BO3HHMKHOBEHHS OdPBHUHH3MA. JKusnp u

©CTeCTBEHHBIN U HCKYCCTBGHHbIﬁ OT60p

https://m.edsoo.ru/863e30d0
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10

11

12

13

14

HayuHad JeaTeqbHOCTb Y. /lapBuHa.
[Bwxymme Cuabl  3BOJIOLAU
BugoB 1o Y. [lapBuHy (BbICOKas

WHTEHCUBHOCTb Pa3MHOKEHUST
OpraHU3MOB, Hac/ie/ICTBeHHasI
W3MEeHUYHBOCTb, 6opbba 3a

CYIIleCTBOBaHWE,  €CTeCTBEHHBIM WU
HCKYCCTBeHHBIN 0TOOP).
OdopMneHre  CUHTETUUECKOMN

Teopuu 9BOJIIOLIUU (CTD2).
HeliTpanbHasi  Teopusi  3BOJIIOLUU.
CoBpemeHHast 3BOJIFOLIMOHHAS

Ouosiorusi. 3HaueHHe SBOJIFOI[MOHHOMN
TeoprH B (HOPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOW KapTUHbI MHUpa.

Paspen 2 Mukpossomwonus M eé
pe3yabTarbi*(14 yacoB)

[Monynsiuust Kak sjieMeHTapHast
equHULIa  3BositoLMK.  CoBpeMeHHbIe
MEeTO/IbI OLIEHKM  TeHeTUUecKoro
pa3Ho00Opa3us 1 CTPYKTYPBI
nonynsiguii. M3meHeHue reHodoH[a
MOMY/ISILUU KakK 3/1eMeHTapHoe
3BOJIIOLIMOHHOE  SIBJIEHHe. 3aKkoH
reHeTUUeCKOro  paBHoBecuss  [Ixk.
Xapawu, B. BaiinGepra.

OnieMeHTapHbIe (hakTOopkI
(ZBrKyLME CHJIbI) 3BOJIFOLIAU.
MyTaloHHbIN riporiecc.
KombuHaTuBHast V3MEeHUHBOCTb.
Hpetid reHOB - C/lydaliHble

HeHaripaB/ieHHble W3MeHeHHsI YacTOT
anneneil B momymsAUusax.  OQ@ekr

dopmMHUpOBaHUE CUHTETUYECKOW TeOPUU
3BOJIIOLIUN

bubmoreka [JOK
https://m.edsoo.ru/863e3422

JTaribl 3BOJIFOLIMOHHOrO TIpoLiecca: bubnmoreka [JOK
MHKDPO3BOJ/IFOLIUS 1 MaKPO3BOJTIOLIUS https://m.edsoo.ru/863e2f9a
[Tonynsigys — 371eMeHTapHas eiuH1LA bubmmoreka [IOK

3BOJIFOLIUU

3aKOH reHeTUYeCKOro paBHoBecus XK.
Xapau, B. Batin6epra. JlaboparopHas

https://m.edsoo.ru/863e30d0

bubnuoreka IIOK

pabota «BbIsiB/ieHHe U3MEHUHBOCTH Y https://m.edsoo.ru/863e30d0
ocobeli OIHOTO BUIA»
OneMeHTapHble (PAaKTOPbI 3BOJIIOLIUU Bubmorexa OK
https://m.edsoo.ru/863e3422
OddekTt ocHoBaTenst. IhPekT bubnuoreka IIOK
OYTBIJIOYHOTO TOPJIBILIKA https://m.edsoo.ru/863e3666
Murpauuu. V3on91um nonynsanui: bubmoreka LIOK
reorpaduueckasi, 6ooruueckas https://m.edsoo.ru/863e3792
EcrecTBeHHbIM 0TOOp — HarpaBJIsFOLIAN bubnuoreka LIOK
(akTOp 3BOMIOLIMU https://m.edsoo.ru/863e38a0
[TosnoBoit oTbOp bubnuoreka LIOK
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15

16

17

18

19

20

ocHoBarens. OddekT OyTbUIOUHOTO
ropsibiiika. CHI)KeHHe TeHeTHYecKoro
pa3Ho00Opa3us: MPUUUHBI U CIeACTBUS.
[Tposinenue sddekra Apeiida reHoB B
OO/MBIIMX W MasbIX  TOMYJISALUSX.
Murpauyu. W3onsiust  MOMyJIsILUi:
reorpauueckass (MpOCTPaHCTBEHHas),
ouonoruueckast (pernpoyKTUBHas).

EcTrecTBeHHBIH otbop -
HarpaB/solUid  (aKTop  3BOJIIOLUH.
dopmbl €CTeCTBEHHOT O ortbopa:
JBYDKYLIMH, CTaOWIM3UPYIOLINH,
pa3pbIBaOLA (ZU3pyNTHUBHBIN).
[TosoBoii oTOOp. BO3HUKHOBEHWE U
3BOJIIOLMST  COLIMAIBHOTO — TIOBeJeHUs
JKABOTHBIX.

I[Tpucrnocob1eHHOCTh
OpraHu3MOB Kak pe3y/sibTar
MHKDPO3BOJTFOLMH. B03HUKHOBEHHE
MPUCIIOCOO/IeHn Ay OpPraHWU3MOB.
Apomopdo3pl ¥ uAMOaANTALVH.
[TpuMepsI MPUCTIOCO0IeHHH y
OpraHU3MOB: Mopdosioruueckue,
¢dusnonornueckue, OUOXUMUYECKUE,
TOBe/IeHYeCKHe. OTHOCHUTETBHOCTD

TMIPYCTIOCO0/IEHHOCTH OPraHU3MOB.

Bug, ero kputepuu U CTpyKTypa.
Buzmoobpa3oBaHre  Kak  pe3y/bTar
MUKPO3BOTIOLIMH. W3onsauys -
KJTFOUeBOW (pakTop BH000pa30oBaHus.
[Tyth u crnocobbl BU000pa30BaHUS:
anoniatpuyeckoe  (reorpaduyeckoe),

CHUMITaTprUyecKoe (aKo0JiI0rMUEeCKOe),
«MTHOBEHHOE» (mosuTIIONI3aIuS,
rubpuanu3arys). [nurenbHOCTh

https://m.edsoo.ru/863e39ae

[Tpucriocob1eHHOCTh OPraHU3MOB KaK
pe3y/bTaT MUKPO3BOJTIOLIUH.
JlaboparopHas paborta «/3yueHue
apoMop$h030B 1 UAMO0aAaITalui y
pacTeHul U >KUBOTHBIX»

bubmoreka [JOK
https://m.edsoo.ru/863e2f9a

[Tpumepsl npucroco6ieHni y
OpraHu3MOB: MOP(OIOTUYeCKHe,
(usnonornueckre, OHOXMMUUECKHE,
roBezieHueckye. JlabopaTopHasi pabora
«ITpucrnocobieHyst OpraHu3MOB U UX
OTHOCHUTEJTbHas 11e71eC000pa3HOCTh»
Bup, ero xputepuu U CTpyKTypa.
JIabopatopHasi paboTta «CpaBHeHHe
BU/IOB 110 MOP(OJIOTHYECKOMY

bubmmoreka [IIOK
https://m.edsoo.ru/863e2f9a

KPUTEPUIO»
CrpyKTypa BUjIa BbubmoTeka LIOK
https://m.edsoo.ru/863e30d0
Buioo6pa3oBaHMe Kak pe3yabTaT Bbubmoreka LIOK

MHKPO3BOJIFOLIUH

CBsi3b MHKDPO3BOJIFOLIUHU U
SMUAEeMHOJIOTHA

https://m.edsoo.ru/863e30d0

bubnuoreka LIOK
https://m.edsoo.ru/863e3422
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21-22

23

24

25

26-27

28

IBOJTIOLMOHHBIX TIPOL[ECCOB.

MexaHu3Mbl dhopmupoBaHUs
Bronornyeckoro pazHoobpasusi.

Posib 3BOJIIOLIMOHHOW OHOIOTHM
B pa3pab0oTKe Hay4yHbIX METO/IOB
COXpaHeHUs 6ropa3Hoo0Opa3susl.
MUKpO3BO/MIOLIUSE U KO3BOJIIOLUSA
Mapa3sUTOB U MX X03se€B. MeXaHU3MBI
(hOpMHUpOBaHUST ~ YCTOWUYMBOCTH K
aHTUOMOTHKAM U CIIocoObl 60pbOBI C
Hel.

Pa3zpgen 3 Makpo3Bomonusi U eé
pe3y/bTaTrbi*(8 uacos)

Metopps! U3y4yeHust
MaKpO3BOJIOLIUH.
[TaneoHTO/I0rMYECKHE MeTO/IbI

v3yueHusi sBomouyu. [lepexogHbie
dbopmMbl U (uIOreHeTHUYECKHEe PSi/bl
OpraHu3MOB.

Bbuoreorpaduueckue MeTO/IbI
n3yyeHuss  sBomonuu.  CpaBHeHue
dbnopel U (dayHbl MaTepuKOB U
OCTPOBOB. buoreorpaguueckue
obmactu 3emsu. Buibl-3HAEMUKH |
PEJIUKTHI.

OMbpuoornueckye u
CPaBHUTEIbLHO-MOP(OI0ruuecKre
MeTO/IbI W3y4yeHUst 9BOJIFOLIUM.
'eHeTHUeCKHe MeXaHU3Mbl 3BOJFOI[UN
OHTOTeHe3a u TIOSIB/IEHUSI
3BOJTFOLIMOHHBIX HOBIIIECTB.
lomonoruuHble U aHa/IOTUYHbIe
opraHbl. PyaumeHTapHble OpraHbl U
araBU3MBL. MosekyJisipHO-

Makpossomonus. [laneoHTosioruueckue bubnmoreka [JOK
MeTO/TbI U3yUeHUsI SBOJTFOL[UU https://m.edsoo.ru/863e2f9a
buoreorpaduryeckie MeTOAbI U3yUeHUs bubmmoreka [IIOK

3BOJIFOLIUU
OMOpHoIoruueckre ¥ CpaBHUTETBHO-
Mopdonoruueckrie MeTOIbI U3yUeHUst
3BOJIFOLIUU
MoreKynsipHO-TeHeTUUeCKue,
OMOXUMHUUECKHEe U MaTeMaTHUeCKHe
MeTO/Ibl U3yUYeHUsI SBOHOL[UU

OO61re 3aKOHOMEPHOCTH IBOJTIOLIUH

ApanTtuBHas paguanys.
HepaBHOMEPHOCTH TEMITOB 3BOTFOLIUU

https://m.edsoo.ru/863e30d0

bubmmoreka IIOK
https://m.edsoo.ru/863e30d0

bubnuoreka IIOK
https://m.edsoo.ru/863e3422

bubnuoreka IIOK
https://m.edsoo.ru/863e3666

bubmoreka LIOK
https://m.edsoo.ru/863e3792
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reHeTHuecKre, OHOXUMHUECKHe U
MareMaThueCcKrue MeTObl UW3yYeHUs
SBO/IIOIIMK.  ['OMONOTWYHBIE  TEHBI.
CoBpeMeHHble MeTO/bl TOCTPOEHUSsI
(uoreHeTUUECKUX JIePEBLEB.

XpOMOCOMHBIE ~ MyTalud  #
9BOJIIOL{MsI T€HOMOB.
Ob1ue 3aKOHOMEPHOCTH

(npaBusa) 3BomOLMA. [IpUHLUIT CMEHBI
¢dbyHKIMH. HeoOpaTHMOCTb 3BOIOIUN.
AjanTuBHas pajuanusi.
HepaBHOMEPHOCTH TEMIIOB JBOJTFOLUH.

29

30

31

32

33

34

35

36

Pa3zpen 4 Ilpoucxoxxjenue u
pa3BuUTHe XH3HU Ha 3emute *(15
4acoB)

HayuHsble runoressl
TIPOUCXOXKEHUS JKU3HY Ha 3eMiie.
Abuorene3 v naHcriepmusi. JloHayuHbIe
rpe/iCTaBIeHUs O 3aPOJKJeHUHN XKU3HU
(xpeauonusm). ['unoresa
TOCTOSTHHOTO CaM03apOsKJeHUs JKU3HU
U eé oripoBepykeHue onbiTamu P. Peau,
JI. Cnannanuany, JI. ITacrepa.
[TporcxoxaeHre XU3HU U
acTpoOHOIOTHS.

OCHOBHBIEe 3Tarbl
HeOpraHWueCcKOW 3BOJTFOLIAH.
[TnanetapHas (reonoruveckas)
3BOMIOLMsL. XMMHAUeCKasi SBOJIFOLIUS.
ABUOreHHbIN CMHTe3 OpraHuYecKux
BelllecTB U3 HeopraHuyeckux. Omeit C.
Munnepa u I'. FOpu. O6pa3oBaHue
TO/IMMEPOB 13 MOHOMEpPOB.

HayuHble THMOTE3bl TPOMCXOXKIeHUs1 ~ bubmmoreka OOK
JKWU3HU Ha 3emJie https://m.edsoo.ru/863e2f9a
[JoHayyHbIe npe/iCTaB/IeHUs O bubnmoreka [JOK
3apOJKIAEHUU KU3HU https://m.edsoo.ru/863e30d0
OcHOBHBIe 3Tarbl HeOpraHU4eCcKou Bubmoteka LIOK
9BOTIOLIAN https://m.edsoo.ru/863e30d0
bubnmoreka [JOK

I'unoTe3kl 3dpOXXAEeHUA )XU3HU

https://m.edsoo.ru/863e3422

Vctopus 3eMiid U MeTO/IbI €€ N3ydeHUs.
JIabopatopHasi paboTa «/3yueHue u
OMMCaHUe UCKOIaeMbIX OCTaTKOB
JIPEBHUX OPraHU3MOB»

bubmoreka [JOK
https://m.edsoo.ru/863e3666

HauanbHble 3Tarbl OpraHu4ecKkoi
3BOJIFOLIUU

OBOJIIOLIUS SYKapUOT

bubmoreka [JOK
https://m.edsoo.ru/863e3792

bubmoreka LIOK
https://m.edsoo.ru/863e38a0

OCHOBHBI€ 3Tarlbl YBOJTFOLUH
pactuTenbHOrO Mupa. [IpakTrueckas
pabota «l3yueHne ocobeHHOCTEH
CTPOEHMUsI PAaCTEHUM Pa3HBIX OT/EJIOB»

bubmoreka LIOK
https://m.edsoo.ru/863e39ae
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37

38

39

40

41

42

43

KoanepsarHas runoresa A. 1.
OnapuHa, rurnoTe3a nepBUYHOr0
OynwoHa k. XoseiHa, reHeTuYecKast
runote3a I'. Ménnepa. Pu6o3umsi (T.
Uek) u rumnore3a «mupa PHK» V.
I'unbepra. @opMupoBaHre MeMOpaH 1
BO3HUKHOBEHHE MPOTOK/IETKH.

Nctopus 3emnu U MeTOAbI eé
n3yuenusi. VickoriaeMble opraHnyeckue
octatku. ['e0XpoHO/IOTHS U €6 METO/bI.
OtHocuTenbHas U abCOIOTHAs
reoxXpoHoJiorusi. ['eoxpoHosioruueckas
IIKasa: S0Hbl, 3pbl, TIEPUOABI, STIOXHU.

HauasnbHble 3Tarsbl
opraHvueckou ssosroruu. [losenenue
Y 3BOJIFOLIYS TE€PBBIX KIETOK.
OBosronys MeTabos3Ma.
Bo3HUKHOBeHHe TepBbIX 3KOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH
KaK aHasIor TiepBbIX Ha 3emsie
coo6miectB. CTPOMaTO/UTHI.
IIpoKapuoThI ¥ 3YKapUOTHI.

[TponcxoxaeHre 5yKapuoT
(cumbuoreHes). DBOMIOIMOHHOE
MPOUCXOXKeHNe BUPYCOB.
[TporcxoyKaeHrie MHOTOK/IeTOUHBIX
opraHu3MoB. Bo3HUKHOBeHHe
OCHOBHBIX I'PYIIIT MHOTOK/IETOYHbBIX
OpraHu3MOB.

OCHOBHBIe 3Tarbl 3BOIIOLUU
BBICIIMX pacTeHri. OCHOBHBIE
apomop@o3bl pacTeHuil. Boixoz
pacteHui Ha cymy. [losBnenuve
CTMIOPOBBIX pacTeHU U 3aBOeBaHKe UMU
cywy. CemeHHbIe pacTeHUs.

OCHOBHbI€ 3Tarbl BOJIFOIMU )KUBOTHOT'O
MHpa
OBOJTIOLIMS )KUBOTHBIX. [IpakTHUeCKast
pabora «/3yueHue ocobeHHOCTeMH
CTPOEHHUsI TT03BOHOYHBIX JKUBOTHBIX»

bubmoreka LIOK
https://m.edsoo.ru/863e2f9a

bubmoreka [JOK
https://m.edsoo.ru/863e30d0

Pa3BuTue 13HM Ha 3emJie 110 3pam U bubmoreka [JOK
nepuojiam https://m.edsoo.ru/863e30d0

MaccoBsle BBIMUpaHUS — bubmoreka LIOK
9KOJI0THYeCKHe KPU3HUCHI MPOIILIOTO https://m.edsoo.ru/863e3422

CoBpeMeHHbI 9KO0rMYeCcKruii KprU3uc, bubnmoreka [JOK
€ro 0COOeHHOCTU https://m.edsoo.ru/863e3666

CoBpemeHHasi CUCTeMa OpPraHuYeCcKOoro bubnmoreka [JOK

TIPOIIZIOTO

https://m.edsoo.ru/863e3792

OCHOBHBIE CUCTEMATHUYECKUE TPYIIIIbI
OpraHu3MOB
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[IpoucxoxmeHue 1{BETKOBbIX
pacTeHuH.

OCHOBHBI€ 3Tarnbl SBOMIOLIUU
YKUBOTHOTrO Mupa. OCHOBHbIE
apoMoph03bl )KUBOTHBIX. BeH/iCKast
(ayHa. KeMOpHiicKuii B3pbIB —
T0siB/ieHre COBPEMEHHBIX THTIOB.
[TepBbie xOpAOBbIe )KUBOTHBIE. 2 KU3HB
B BO/le. DBOJIFOLIMS TO3BOHOYHbIX.
[TpoucxoxzaeHve ambpubuit 1
pentuniuii. [IporcxoxkaeHue
MJIEKOTUTAOLUX U NTUL. [IpuHImMn
K/toueBoro apomopgosa. OcBoeHve
6eCro3BOHOUYHBIMHU U TTI03BOHOUHBIMHU
>KUBOTHBIMH CYIIIH.

PasButue xu3HU Ha 3emJie 110
3paM U repuojiaM: apxei, MpoTepo30i,
T1ase030i, Me3030i, KaiiHo30u. O61as
XapaKTepUCTUKa KIumarta 1
reojioru4yeckux mnpoieccos. [TosiBneHve
Y pacliBeT XapaKTepPHBIX OPraHNW3MOB.
Yrneobpa3oBaHue: ero ycjioBUs U
BJIMSIHUE Ha ra30BbIi COCTaB
aTMocdepsbl.

MaccoBbie BBIMAPaHUS —
9KO0JIOTUeCcKre KPU3KChI MPOIIOTO.
[TpUUMHBI U C/Ie[ICTBUSI MAaCCOBBIX
BbIMHUpaHWW. COBpeMeHHbIN
9KO0JIOTUUeCKUI KPU3HC, ero
ocobenHoctH. [Tpobnema coxpaHeHust
bropaszHoobpasusi Ha 3emiie.

CoBpemeHHas cucreMa
OpraHnuecKoro Mupa. [TpUHILUTIBI
K/1accuyKalvi OpraHu3MOoB.
OcHOBHbIE CCTeMAaTHUYeCKHe TPYIIIbI
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OpraHU3MOB.

Pazgen 5 IIpoucxoxpaenue
4ye/I0BeKa — aHTPOIOreHes *

(10 yacos)

Pazpensr u 3aauu
aHTPOTIOJIOTUM. MeTtopbl
aHTPOIIOJIOTHH.

CraHoB/ieHHe Tpe/CTaB/leHUuN O
TIPOMCXOXKeHUN yesioBeKa.
Penuruosnsie BO33pEHUS.
CoBpemeHHbIe HayUYHble TeOPUH.

CxopacTBO yeJjioBeKa C
JKUBOTHBIMH. Cucrematuyeckoe

roJsio’keHWe uvesioBeKa. CBH/IeTE/bCTBA
CXOACTBa YejioBeKa C >XUBOTHBIMHU:
CpaBHUTE/ILHO-MOP(OJIOTHUeCKHe,
IMOpHOIOTUYecKue, ¢usmosoro-
broxuMHuUecKue, TIoBeJieHueCcKHe.
OTivuusi 4YejioBeKa OT JKUBOTHBIX.
ITpssmMoxoxxeHue 51 KOMILJIEKC
CBSA3aHHBIX C  HUM  TIPU3HAKOB.
Pa3BuTHe TOJOBHOIO MO3ra W BTOPOU
CUTHAJTbHOU CHCTEMBI.

Oewxymme cunbl  (hakTopbl)

aHTpoIloreHesa: Ouonoruueckue,
coLanbHele. CooTtHomieHue
OMOJIOTUYECKUX u COL[MAJIbHBIX
(hakTOpOB B aHTpOIMoOreHese.

OcHOBHBbIE cTaguu
aHTpOITIOreHes3a. Pannue
Yyesl0BeKOOOpa3HbIe 00e3bsHbI

(MpOKOHCY/bI) U PAaHHUE TIOHTUZbI —
obmye mpeAku  uenoBeKOOOpa3HbIX
00e3bsiH W o/iel. ABCTPAZIONUTEKA —

AHTpOTIO/IOTUSL — HayKa 0 YejloBeKe bubmorexa [IOK
P K https://m.edsoo.ru/863e2f9a
Pa3BuTHe nipecTaBieHU O bubmoreka [JOK

MPONCXOXXIAEHHUHN Ye/I0BEKA

MecTo yenoBeka B CUCTEME
opraHuueckoro mupa. JlaboparopHas
pabota «l3yueHne ocobeHHOCTEH
CTPOEHUSI CKeJIeTa ue/ioBeKa, CBSI3aHHBIX
C TIPSIMOXOXK/IeHHEeM»

https://m.edsoo.ru/863e30d0

bubnmoreka [JOK
https://m.edsoo.ru/863e30d0

[BYOKYIIME CH/bI aHTPOTIOreHe3a Bubmorexa [OK
https://m.edsoo.ru/863e3422

CooTHoI1IeHre OMOIOTHUYeCKUX U bubnmoreka [JOK
colLManbHBIX (JaKTOPOB B aHTporioreHe3e  https://m.edsoo.ru/863e3666

OcHOBHbIe CTa[JUU aHTPOTIOTeHe3a Bubmaorexa [IOK
https://m.edsoo.ru/863e3792

[TaneoreHeTHKa U rajieOreHOMHKA Bubmorexa [TOK
https://m.edsoo.ru/863e38a0

bubmmoreka [JOK

BBOJ'IIOL[I/IH COBPEMEHHOI'0O Ye/I0BEKa

Yenoseyeckue pacel. [IpakTrueckas
pabota «/3yueHne 3KOTOTHUeCKUX
ajiarTalyi yeaoBeKa»

ME)K,E[I/ICL[I/IH]'II/IHEIPHBIE MeTO/bI
dHTPOITIO0JIOTHH

https://m.edsoo.ru/863e39ae
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[BYHOTMe TIpefku Jrofied. YenoBek
yYMeJIblii, repBbie W3rOTOBJIEHUS
opyaui TpyZa. YenoBek
NPAMOXOJSIIMIA W TIepBbIii  BBIXO[
mopel 3a nipefensl Appuku. UenoBek
reiijenb0eprckuii — 00U MpezoK
HeaH/lepTaabCKOro yesioBeKa 1%}
yeJjioBeKa pa3yMHOr0. Yenosek
HeaHJlepTa/JlbCKUA KakK BUJ, JtO[en
XOJIOAHOT'O K/IMMara. YesioBek
pa3yMHBbIN COBpPEMEHHOT0 THIa,
JEHUCOBCKMM  YeJioBeK,  OCBOEHHue
KOHTUHEHTOB 3a rpejienaMu Adpuku.
[TaneoreHeTrKa 1 majeoreHOMUKa.

OBomonus COBPEMEHHOI0
yesoBeka. EcTecTBeHHBIE 0TOOD B
MOMY/ISALUSAX uesioBeKa. MyTallMOHHbII
Tpoiiecc u MOIMMOP(dU3M.
[TonynsiMOHHBIE BOJHBI, Apeii¢ TeHoB,
Murpaiusi U «3pdekT ocHoBarensi» B
MOMY/SILUSIX COBPEMEHHOT0 UesioBeKa.

UYenoseyeckue pacel. ITonsatue o
pace. Bosnbiuve pacel: eBporneouHas
(eBpa3uiickasi), aBCTpa/io-HETPOUHAs
(sxBaTOpUabHAas), MOHI'0JIOU/IHast
(asmatcko-amepukaHckasi). Bpems wu
NyTU  paccelieHUs  4YejloBeKa [0
rjaHete. EMHCTBO yesioBeUeCKUX pac.
HayuHasi HecoCTOsITeIbHOCTb pacu3Ma.
[TpucriocobeHHOCTh ~ ue/ioBeKa K
pasHbIM  yCJIOBUSIM  OKpY’Karolen
cpenbl.  BiusiHue  reorpaduueckoit
cpegpl U Jpeiipa reHOB  Ha
MOpP(hOIOTHIO u bu3nonoruo
yesioBeKa.
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MexaucuuninHapHble MeTO/bI B

hu3nueckoi (broTorUUeCKOM)
aHTPOIIOJIOTHH. OBOJIOLIMOHHAS
aHTPOIOJIOTHSI U Ta/JIe0aHTPOIOIOT ST
yesI0BeyeCcKux TIOTLY/IALIUN.
buocouyanbHbie WCC/IeJOBaHUS

npupoAbl  yenoBeka. VccrepoBaHue
KO3BOJIIOLMM  Ouosoruyeckoro
COLIMAa/IbHOTO B UesioBeKe.

Pa3pen 6 JKostorusa — Hayka o
B3aMMOOTHOIUEHUAX OPraHM3MOB H

HaiopraHu3MeHHbIX cUCTeM c
OKpYy)Kamwineu cpeaou *(3 yaca)
3apoxzaeHue 51 pa3BUTHe

3KoJioruH B TpyZAax A. I'ymbonbara, K.
®. Pynse, H. A. CesepyoBa, 3.
lekkens, A. Tenom, B. H. Cykauésa.
Pazgensl U 3agaum sKojoruu. CBsishb
9KOJIOTHH C APYTUMU HayKaMH.

Metogel  3kosioruu. [losieBbie
HaOTrI01eHusI. OKCrnepuMeHTbl B
9KOJIOTUU: TIPUPOJHbBIE U
nabopaTopHble. MogenupoBaHue B
9KOJI0TMM. MOHUTOPUHT OKpY>KaroLlen
CpeJibl: JIOKa/JbHbIM, pPErvOHaJbHbIA M
r7100a/TbHBIH.

3HaueHue 9KOJIOTUYECKUX
3HaHWUM [JI YesioBeKa. JKOJI0ruyeckoe
MHPOBO33peHHe KaK OCHOBa CBs3el

yesi0BeuecTBa C IIPUPOJIOMN.
dopmupoBaHue 5K0JIOTMYeCKOU
KY/IbTYpbl u 5K0JIOTUUeCKOU

F'PaMOTHOCTH HaCeJIeHHs.

3apokZieHre 1 pa3BUTHE 9KOJIOTUU

bubnmoreka [JOK
https://m.edsoo.ru/863e2f9a

MeTozp! sxosioruu. JlaboparopHas
pabora «/3yueHre MeTOOB
5KOJIOTMYeCKUX UCC/IeJOBaHUN»

bubnmroreka [JOK
https://m.edsoo.ru/863e30d0

3HaueHHe 3KOJIOTHUeCKUX 3HaHUM 1t
yeI0BeKa

bubnuoreka [IIOK
https://m.edsoo.ru/863e30d0
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Paspgen 7 Opranusmel U cpeja
obutaHus™ (9 yacon)
Okosornyeckre  (akTopbl U

3aKOHOMEPHOCTH 175 JeHCTBYSL.
Knaccudukanys 9KOJIOTUUECKUX
(hakTopOB: abuoTHUecKHe,

OouoTuueckue, aHTpororeHHble. OOIHEe
3aKOHOMEpPHOCTH JleiCTBUS
sKosioruueckux (pakropos. IIpaBuso
muHuMmyMa (K. I[npenrens, HO.

JIubux). To/iepaHTHOCTb.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue ¢dakropel. Cser
KakK 3KoJiornueckuit daxkrop. [elicTBre
Pa3HbIX y4aCTKOB COJIHEYHOTO CIleKTpa
Ha OpraHu3MBbl. JKOoJIoThYecKue
IPyNMbl pacTeHWM W >KUBOTHBIX 10
OTHOLLIeHHUIO K cBeTy. CUrHaibHasi pOJib
cseta. DoTornepuosusM.

TemrmepaTypa Kak
JKoJIoTuueckuid  ¢aktop. [eiicTBue
TeMIepaTypbl Ha OpraHU3MBbI.
[Toriku0TEpMHBIE W TOMOWOTEPMHbIE
OpraHu3MBblI. OBpUTEpMHbBIE U
CTeHOTepPMHbIe OPTraHK3Mbl.

B/ia)KHOCTh KaK 3KOJIOTUUeCKUI
takrop. ITpucrocobnenus pacTeHui K
MOJ/Iep)KaHHI0  BOAHOTO  OajaHca.
Knaccudukauys pacTeHui 1o
OTHOIIIeHUIO K Boje. [Ipucrnocobaenus
JKUBOTHBIX K UW3MEHEHUI0 BOJHOTO
pexxuma.

Cpeapl  0OWTaHUSI OpPraHU3MOB:
BO/IHas, Ha3eMHO-BO3/yIlIHasl,

OKosornyeckre GakTopbl

Abuotnueckue daktopbl. CBeT Kak
3Kosornyeckuii hakrop. JlabopaTopHas
pabota «BbIsiBIeHHe MMPUCTIOCOb/IeHII

OPraHU3MOB K BJIUSTHUIO CBETa»

bubmoreka LIOK
https://m.edsoo.ru/863e2f9a

bubmmoreka LIOK
https://m.edsoo.ru/863e30d0

Abuotnueckue daktopsl. Temmeparypa
KaK 9KOJI0ruueckuii (pakTop.
JlabopaTopHasi paboTa «BbisiB/ieHHe
TIPUCITIOCO0/IeHNI OpPraHU3MOB K
B/IUSTHUIO TE€MITePaTypPhbI»

bubmoreka [JOK
https://m.edsoo.ru/863e30d0

Abuotnueckue $hakTopbl. BraxHOCTh
KaK 9KOJIoTHYecKuit (pakTop.

JlabopatopHasi paboTa «AHaTOMUUYECKHE

0Cc00eHHOCTH pacTeHUH 13 Pa3HbIX MECT

bubmmoreka IIOK
https://m.edsoo.ru/863e3422

oOuTaHUs»

Cpe/ibl 00MTaHUSI OPraHHU3MOB Bubmorexa [IOK
https://m.edsoo.ru/863e3666

Buosnoruueckrie puTMbl Bubymorexa [IOK
https://m.edsoo.ru/863e3792

JKuzHeHHBIEe )OPMBI OPraHU3MOB Bubmorexa [TOK
https://m.edsoo.ru/863e38a0

bubnuoreka IIOK

buoTtnueckue (axkTopel

3HaueHHe OMOTHUECKUX
B3aUMOZEHCTBUM /11T CYIIIeCTBOBAHUS
OpraHu3MOB B Cpejie 00UTaHUs

https://m.edsoo.ru/863e2f9a

bubmoreka LIOK
https://m.edsoo.ru/863e30d0
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I1I0YBeHHa#, F]Iy6I/IHHaH II0AIIOUYBEeHHAad,

BHYTPHOPraHU3MeHHasl. DuU3MKO-
XUMUYECKHEe 0CcoOeHHOCTH  cpef
obuTaHus OpraHW3MOB.

[lpucriocobnenusi  OpraHu3MoB K
JKU3HU B pasHbIX cpejax.

buosnornueckue PUTMBI.
BHeltHMe U BHYTpPeHHHME DUTMBI.
CyTouHble ¥ TOAWYHBIE  PHUTMBIL.
[Tpucriocob1eHHOCTh  OPraHu3MOB K
Ce30HHBIM  W3MEHEHUsIM  YCJIOBHMU
JKU3HU.

JKusHeHHbIE (bopMeI
oprann3moB. [loHATHE O >XHM3HEHHOU
¢dopme. XKusHeHHBIe (HOPMBI PaCTEHHIA:
7ilepeBbsl, KYCTapHUKH, KyCTapHUUKH,
MHOTOJIETHHE  TpaBbl,  OJHOJIETHUE
TPaBbl. ’KusHeHHbIe tbopMeI
JKUBOTHBIX: TH/IPOOMOHTBI, Te0OHOHTHI,
a3pobuoHTel. OCOOEHHOCTH CTPOEHMUS
1 oOpa3a XKU3HMU.

buotuueckue akrtopbl. Buabl

OMOTHYECKUX B3alMO/IeNCTBUI:
KOHKYPeHLIUsI, XUI[HUUeCTBO, CUMOHO03
u ero (dhopmal. [TapasuTtuswm,
Koorieparus, MyTYyaiu3m,
KOMMeHCa/IUu3M (KBapTHUPaHTCTBO,
Hax/1IeOHUYeCTBO). Hetpoduueckue
B3aUMO/IeMCTBUS (Toruueckwue,

¢dopuueckue, habpuueckre). 3HaueHHe
OMOTHYECKMX  B3aUMOJIEHCTBUN  JJis
CyLI[eCTBOBaHUSI OPraHM3MOB B cCpefie
obutanus. [IpUHLUI KOHKYPEHTHOTO
WCK/TFOUeHUSI.
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Pa3zgen 8 Jxkosorusi BUJOB M
nonyaAanuin* (9 yacon)

OKOJIOTUUeCKUe XapaKTepUCTUKU
TIOMYJISILIUN. [Monmynsuwms KakK
Ouonoruyeckas CcUCTeMa. Ponb
HEOJHOPOJHOCTU Cpejibl, (U3NUeCcKUxX
OapbepoB W 0COOeHHOCTeH OuoIorun
BU/IOB B (hopmupoBaHUM
MIPOCTPaHCTBEHHOM CTPYKTYPBI
nonynsauuii. OCHOBHbIE —TIOKa3aTeau
TOMY/ISILUU: UKC/IEHHOCTb, TJIOTHOCTD,
BO3pacTHasi U TI0JIOBasi CTPYKTYpa,
POXK[,aeMOCTb, MPUPOCT, TEMIT POCTa,
CMEepPTHOCTb, MUTPaLHSI.

JKoJIorThueckKas CTPYKTypa
nonynasiquu.  OLleHKa  4KC/IeHHOCTH
nonyssguu. [JuHaMyKa MOMy/sLuu U

eé peryJssus. buotnueckuii
MOTeHLIan TIOMY/ISILIM.
MogenvpoBaHue JMHAMUKU
TIOMY/ISILIUH. KpuBsle pocra

YUC/IEHHOCTU — monynsiuud.  KpuBbie
BbDKMBaHUs. Perynsius uuc/ieHHOCTH
TTONYJISILIAN: pOJIb ¢dakTOopoB,
3aBUCSIIMX M He 3aBUCALIUX OT
TJIOTHOCTU. JKOJIOTUYeCKUe CTpaTeruu
BUJ0B (- u K-cTparerun).

[TousatHe 00  3KOJOTMUECKOU
HHUIIIe BU/IA. MecTtoobuTaHue.
MHoromepHasi MOJie/ib IKOJIOTUUeCKOM
oy k.M. XarturHCcoHa. Pa3smepel
9KOJIOrruecKoi HullM. [ToTeHLManbHast
Y peasii30BaHHasi HULLIY.

Buj kak cuctema MOMyJsLUn.
Apeansi  BUJOB. Buabli U ux

OKoJI0ruyecKre XapakTepUCTHKH
TIOMY/ISILIAN
OCHOBHBIe TT0Ka3aTe/y MOMyJIsLUN:
YKMCIEHHOCTD, TVIOTHOCTb, BO3PAaCTHAs U
T10/10Basi CTPYKTypa
OCHOBHBIe TT0Ka3aTe/y MOMyJIsLUN:
POXK/1aeMOCTb, IPUPOCT, TeMI POCTa,
CMEepTHOCTb, MUTPaLin

bubmoreka LIOK
https://m.edsoo.ru/863e2f9a

bubmoreka [JOK
https://m.edsoo.ru/863e30d0

bubmoreka [JOK
https://m.edsoo.ru/863e30d0

OKosoruueckasi CTpyKTypa MomyJIsiiuu Bubmorexa [OK
https://m.edsoo.ru/863e3422

JHaMyKa NomyJ/siuy U eé peryJsiiys Bubmorexa OK
https://m.edsoo.ru/863e3666

KpuBble pocTa YMC/IeHHOCTH TTONYJISALIUU. BbubmoTeka LIOK

KpI/IBI)Ie BbDKHBAHUSA

OKOJ/IOrMuecKasi HUIa BU/a.
JlabopaTtopHasi paboTa
«ITpucrocobieHust CEMsSIH PaCTeHU K
pacceieHuIo»

https://m.edsoo.ru/863e3792

bubmmoreka IIOK
https://m.edsoo.ru/863e38a0

Bup kak cvcreMa nomnysisiiui

3aKOHOMEpPHOCTHU TOBeZIeHUs U
MUT ALl )KUBOTHBIX

bubnuoreka [IIOK
https://m.edsoo.ru/863e39ae

bubnmoreka [JOK
https://m.edsoo.ru/863e2f9a
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JKA3HEHHbIe CTpaTeruu.
JKonoruueckrie SKBUBaeHTHI.

3aKOHOMEpHOCTH TIOBeleHUs U
MUTpaLuil >KUBOTHBIX. buosornyeckue
WHBa3WU Uy>KepPO/HbIX BU/OB.

Paspen 9 JKoj10rUsA
coodmecTB* (12 yacos)
DKoJIoTuuecKue CUCTEMBI

Coo01jecTBa opraHvM3MoB. buoreHo3 u
ero  crpykrypa. Css3u  mexnay
OpraHu3Mamu B OMOLIeHO3e.

JKOCUCTeMa  KakK  OTKphbITas
cucreMa (A. k. Tencmm).
dyHKI[MOHAIbHBIE OJIOKM OpraHMU3MOB
B 9KOCHCTEME: TIPO/YLIEHTHI,
KOHCYMEHTHI, pelyLieHTHI.
Tpoduueckue ypoBHH. Tpoduueckue
e u cetd. AOuoTHueckue O0JI0KU
skocucteM. IlouBbl W Wbl B
sKocucTeMax. KpyroBopoT BellecTB U
TOTOK HEPTUu B 9KOCHCTEMe.

OcHoBHbIE roKasareyu
3KocucTeMbl. Bromacca ¥ TIpoAyKLusl.
JKonoruueckye MUpamMHUbl  uuMcen,
OrOMacchl U SHEpPruu.

HdunHamuka 3KOCHCTEM.
Karactpoguueckue repecTpOUKH.
DyKTyanuu. HaripaBsiieHHsb1e

3aKOHOMepHble CMeHbl COO0OIIecTB —
cykueccud. [lepBuuHbIe W BTOPHUYHBIE
CYKLIeCCUU U ux TIPUYMHBI.
AHTpOMOTEHHBIE  BO3/I€MCTBUS  Ha
cykueccuu. KnumakcHoe cooOiiiecTBo.
buopasHoobpasue u TMOJTHOTA

Coo0i111ecTBO OpraHu3MoB — OHOIeHO3 Bubmorexa LIOK
https://m.edsoo.ru/863e2f9a

JKocucTemMa Kak OTKPbITasi CUCTeMa Bubmorexa I[TOK
https://m.edsoo.ru/863e30d0

KpyroBopor Bel1ecTB 1 [OTOK SHEPruu B bubnmoreka [JOK
9KOCUCTEME https://m.edsoo.ru/863e30d0

OcCHOBHbBIE TIOKa3aTe il 5KOCHCTeMbI Bubmorexa [OK
https://m.edsoo.ru/863e3422

OKosiornyeckrie MMpaMH/ibI Bubmorexa [TOK
https://m.edsoo.ru/863e3666

Vi3MeHeHuUst COOOIIECTB — CYKL[ECCUU Bubmorexa [OK
https://m.edsoo.ru/863e3792

[Tpupo/HbIe SKOCUCTEMbBI. DKOCUCTEMBI

Fosen it pes, Swockcrenst woper Bubmorexa LIOK

) https://m.edsoo.ru/863e38a0
OKeaHOB

[IpupogHble 5KOCUCTEMBI. DKOCUCTEMBI Bubmoreka LIOK
TYH/IP, JIeCOB, CTeleu, MyCTbIHb https://m.edsoo.ru/863e39ae

bubnmoreka [JOK

AHTpOHOFEHHbIe 9KOCHCTEMBI

https://m.edsoo.ru/863e2f9a

Ypboskocucremsl. [IpakTryeckas
pabora «/3yueHue U orvcaHue
ypO03KOCHUCTEMBI»

3aKoHOMepHOCTU (hOPMUPOBAHUS
OCHOBHBIX B3aMMO/I€HICTBUI OPraHU3MOB
B 9KOCHCTeMax

MexaHu3Mbl BO3/IeiICTBUSI 3arpsi3HeHUM
Pa3HBIX THMOB Ha CyOOpraHu3MeHHOM,

bubnmoreka [JOK
https://m.edsoo.ru/863e30d0

bubmoreka LIOK
https://m.edsoo.ru/863e2f9a

bubmoreka [JOK
https://m.edsoo.ru/863e30d0
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KPyroBOpoTa BeleCTB — OCHOBA
YCTOHUMBOCTH COOOIIECTB.
IIpupogHsie SKOCUCTEMBI.
OKOCHUCTeMBI 036D M peK. JKOCUCTEMbI
MOpel U OKeaHOB. DKOCUCTeMbI TYHJD,
JIeCOB, CTerle, MyCThIHb.
AHTpONOreHHble  3KOCHUCTEMBI.
ArposkocucTema. ArporneHos.
Pa3nuuusi MeXly aHTPONOTeHHbIMH U
MIPUPO/IHBIMU SKOCHUCTEMAMU.
Ypboskocuctembl.  OCHOBHBIE
KOMIIOHEHTHI ypb03KOCHCTEM.
Iopopckas dnopa u dayHa.
CuHHaHTpOMnM3aLysi TOPO/ACKOW (payHBbI.
buonornueckoe W XO35HCTBEHHOe

3HaueHue arpo3KoCUCTeM u
ypbo3KocucTem.
3aKOHOMEpPHOCTH

dhopmupoBaHUs OCHOBHBIX
B3aUMO/IEMCTBUM OpraHW3MOB B
9KOCHCTEMaX. Posnb KaCKa/IHOTO
sbdekta U BUAOB-3AU(DUKATOPOB
(K/TFOUEeBbIX BU/IOB) B
(yHKI[MOHUPOBAHUU 9KOCUCTEM.
[TepeHOC 3HEPTMM U BEIECTB MEXIY
CME>XXHBIMU KOCUCTEMaMHU.
YCTOWUMBOCTD OpraHU3MOB,

MOMY/ISIIUA U 3KOCUCTEM B YCJIOBUSIX
eCTeCTBEHHbIX U aHTPOIOreHHbIX
BO3/IeUCTBUM.

MexaHu3Mbl BO3/IeCTBUS
3arpsi3HeHU  pa3HbIX  TUIIOB  Ha
cybopraHM3MeHHOM, OpraHHW3MeHHOM,
MOMY/ISIIUOHHOM U 3KOCUCTEMHOM
YPOBHSIX, OCHOBBI  3KOJIOTHYECKOTO

OpraHU3MeHHOM, MOMYJIILIMOHHOM U
5KOCUCTEMHOM YPOBHSIX
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HOPMUPOBaHUS aHTPOTIOTeHHOT0
BO3/IeHICTBUSI. MeTtoonorus
MOHUTOPUHTa eCTeCTBEeHHBIX u

dHTPOITIOT€HHBIX 3KOCHUCTEM.

87-88

89

90-91

92

93

94

Pazgen 10 Buocdepa -
rj00anbHas 3KocucreMa*(8 uacon)

Buocdepa — obmjerniaHeTapHast
obosiouka 3emsiy, re CyliecTByeT Wiu
CyLl[eCTBOBaja  JKU3Hb. PasButne
ripejicTaB/ieHnd 0 Guochepe B Tpyzax
3. 3rocca. Yuenue B. W. BepHagckoro
0 6uocdepe. Obsactn 6rochepsl U eé
coctaB. JKrBoe BelecTBO OHoOCheps! U

ero GyHKIMH.

3aKOHOMepHOCTU
CYIIIeCTBOBaHUS ounocdepsl.
OcobeHHOCTH ouocgepsr Kak
ry1i00abHOM 9KOCHCTEMBI.
NuHamuueckoe paBHOBecCHe B

6roctepe. KpyroBopoTsl BeljecTB U
OuoreoxumHuueckue IHKIbI (YTaepoaa,
asora). PuTMuUuHOCTH sIBJeHUH B
ouocdepe.

30Ha/IbLHOCTh ouocdepsl.
[Tousitue o 6uome. OCHOBHBIE OHMOMBI
Cyluu: TyHJpa, XBOWHBIE  JIeca,
CMelllaHHble U ILIUPOKOJIMCTBEHHbIE
jeca, CTelu, CaBaHHbl, IIyCThIHHY,
TPOMUUYeCKHe  Jieca,  BBICOKOTOPBSI.
Knvmar, pacTuTenbHbIM U >KUBOTHBIN
MHUP OMOMOB CYIIIH.

CTtpykTypa U (QYHKLUS >KUBBIX
CUCTeM, OIleHKa WX pecypCHOro
ToTeHI[Maa U OMochepHbIX PYHKIUH.

buocdepa — obmiernaHeTapHas bubmoreka [JOK
06o0s10uKa 3emMu https://m.edsoo.ru/863e2f9a
Yuenue B. 1. BepHazckoro o 6uocdepe httpsifnfzggzgii/]ég?i 30d0
3aKOHOMEpPHOCTH CYL|eCTBOBaHHUS bubmoreka LJOK
orocdepsl https://m.edsoo.ru/863e30d0
Kpyrosoportsl BeliecTs u bubnmoreka [JOK
OMOre0XUMHUECKHUE 1TUKJIbI https://m.edsoo.ru/863e3422
30Ha/BHOCTE 6rocdepbl. OCHOBHBIE bubnmoreka [JOK

OHOMBI CyIu

https://m.edsoo.ru/863e3666

YcroiunBocTh 6rochepsl

bubnmoreka [JOK
https://m.edsoo.ru/863e3792
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95

96

97

98

99

100

101

102

Pazgen 11 YenoBek u
OKpYy)Kaminas cpeaa™ (8 uacon)

OKOJIOTUUeCKUe KpU3UChl U UX
npUurHbl. Bo3geiicTBUe 4YesioBeka Ha
ouocdepy. 3arps3HeHHe BO3[AYIIHOU
cpeabl. OxpaHa BO3Ayxa. 3arpsi3HeHue
BOJHOM cpeabl. (OxpaHa BOZAHBIX
pecypcos. Pa3pyiuenue TIOUBHBI.
OxpaHa TMOYBEHHBIX pecypcos.
N3meHeHue Ki1umara.

AHTpOMNoOreHHOe BO3/elCTBUE Ha
pacTUTeNbHBIM M  >KMBOTHBIA  MMP.
OxpaHa pacTUTeNbHOTO M >XUBOTHOTO
Mupa. OCHOBHblE TIPUHLMIBI OXPaHbI
npupogbl. KpacHble kuuru. Oco6o
OXpaHsieMble TPUPOJHbIE TEPPUTOPUM
(OOINT). boraHuueckue cafbl U
300/I0THYECKHe MTapKHU.

OcHOBHbIE TIPUHLIUTIBI
YCTOMUYMBOIO pa3BUTHS UesI0BevyecTBa
U [IPUPO/BL. PaumonaneHoe

MPUPO/IONO/Ib30BaHHE U COXPaHeHHe
Orosioruueckoro pazHoobpasust 3emMIH.
OO1Me 3aKOHOMEPHOCTH TI00a/bHBIX
9KO0JIOTHUECKUX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOT0 KpHU3HCa
Y ero BepPOsITHbIE TMTOC/Ie/ICTBHSI.
Pa3BuTHE METO/I0B MOHUTOPUHTA
pPa3sBUTHS  OMACHBIX  TEXHOTE€HHBIX
riporjeccoB. CUCTeMHbIE HCC/IeOBaHUS
nepexoja K pecypcocbeperaroiieii u

KOHKYPEHTOCTIOCOOHOW  JHepreTHKe.
Buonornueckoe  pa3HooOpasue
Ouopecypchl. HainoHasnbHbIe

OKOoruueckKre Kpusnuchbl U UX MPUYHUHBI

bubmoreka [JOK
https://m.edsoo.ru/863e2f9a

. bubmoreka [JOK
BospericTsue uenoeka Ha 6wochepy e dsoo.ru/863e30d0
AHTpONOreHHOe BO3/|eHCTBHE Ha bubmoreka LIOK
pacTUTeNbHBIA U )KUBOTHBIN MUD https://m.edsoo.ru/863e30d0
OXPaHa HDUDOLLL bubmoreka [JOK
para fprpoA https://m.eds00.ru/863e3422
OcHOBHbIE IPHUHLUITBI YCTOHYUBOTO bubnmoreka [JOK

PA3BUTHSA UejioBeUeCTBa U TIPUPOALI

https://m.edsoo.ru/863e3666

ParioHanbHOe TIPUPOZONOIb30BaHle U
CcoXpaHeHHe OMOIOrUYeCKOro
pa3Hoobpa3ust 3eMTi

bubmoreka [JOK
https://m.edsoo.ru/863e3792

O606i1eHHe 110 TeMe «MHUKPO3BOJIOLHS
Y eé pe3y/ibTaThI»

O06o0061eHue 1o TeMe «MaKpO3BOTIOIHS
U eé pe3y/ibTaThI»
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WH(OPMaIIOHHbIe CHUCTEMBI,
obecrieunBaroIye JOCTYTI K
vH(popMaLn o COCTOSIHUIO
OT/eNbHBIX BHJIOB M SKOCHUCTEM.
OCHOBBI 3KOpeabM/IUTaLUN SKOCUCTEM
U crioco6oB 60pBOBI C
OuoroBpexxaeHusIMA.  PeKOHCTpyKLus
MOPCKHUX U Ha3eMHBIX SKOCHCTEM.

*¥YcTaHOBJ/IeHHE JOBEPUTETbHBIX OTHOLIEHUN MeXXy TeJjarorudeCKUM PabOTHUKOM U ero 00yJaroIuMucs
Bk/itoueHre B YpOK UTPOBBIX TIPOLIEAYP /IS TTOAep>KaHHsI MOTHUBALIMK 00YUarOIUXCs K TIOJTyYeHHIO 3HaHUM.

[TpumeHeHMe Ha yPOKe MHTEPaKTUBHBIX (hopM paboThl C 00yUaIOLMMUCS: UHTE/UIEKTYalIbHBIX UTD, CTUMYJ/IMPYIOIIUX TI03HABATE/IbHYIO
MOTHBALMIO 00YYaroINXCs.

[TpumeHeHMe TPYMITOBOM paboThI WK pabOTHI B TIapax, KOTOPbIE Y4aT 00 yJaroImyxcs KOMaH HOH paboTe ¥ B3aUMO/IEHCTBHUIO C APYTUMHU
00yJaroIUMHCS.

TemaTHyeckoe IJIAaHUPOBAaHUE MPAKTHYECKUX, J1a00pPaTOPHBIX U KOHTPO/IBHBIX pador s 10 kiacca

Ne | Bup (¢popma) paboTsi Tema Kos-B0 yacos, Cpoku
IL.I. OTBOJUMBIX Ha JJAHHYIO TIpOBe/leHusI

pabory (Hepens,

MecsI1T)
1. | TlpakTuueckasi pabora «/3yueHre METO/IOB K/IETOUHOW OUOI0TUN 1 CeHTSI0pb

(xpomatorpadusi, snektpodopes, auddepeHiaaTbHOe
veHTpudyrruposanue, [TLIP)»
2 | JIaboparopHas pabota | «OGHapy>keHHe GeKOB C [TOMOIIbIO KaueCTBEHHBIX CEeHTSI0pb
peakLvin»

3 | JIaboparopHasi pabota | «VccrenoBaHre HYKIEMHOBBIX KUC/IOT, Bblle/IeHHbIX 1 CeHTsI0pb

N3 KJIETOK Pa3/IMUHBbIX OPraHU3MOB»
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4 | TlpakTnueckasi paborta «/3yueHre CBOWCTB K/IETOUHOW MeMOpaHbI» OKTSI0pb
5 | IIpaktuueckast pabora | «/3yueHHe ABW)KEHUS LIUTOI/Ia3Mbl B PACTUTE/TbHBIX OKTSIOPb
KJIeTKaXx»
6 | JlaboparopHas paboTa «VccnemoBanue 1mia3Mon3a v JeTiia3MoJ/Ti3a B OKTSIODb
PaCTUTEJTbHBIX KJIETKaX»
7 | JlaboparopHasi pabota | «V3yueHHe KaTa/IMTHUECKOM aKTUBHOCTH (pepMEHTOB OKTSIODb
(Ha mpuMepe amMu/Ia3bl WK KaTasiasbl)»
8 | JlabopaTopHas paboTa «/3yuenue hepMeHTaTUBHOTO pacIlerieH s OKTSIODb
TIepOKCH/Ia BOJJOPO/ia B PACTUTETbHBIX 1 )KUBOTHBIX
KJIeTKax»
9 | Jlaboparopras pabora «CpaBHeHHe TIporieccoB GOTOCHHTe3a U HOsA0pb
XeMOCHHTe3a»
10 | JIabopaTopHas paboTa HOSIOpb
«CpaBHeHHe Mpo1eccoB OPOKEeHUS U AbIXaHHUsI»
11 J1eKabpb
ITpakTuueckast paborta «Co3paHue Moieni BUpyCa»
12 | Jlaboparopas pabora «/3yueHre XpPOMOCOM Ha FOTOBBIX Aexabpb
MUKpOIIperapaTax»
13 | Jlaboparopas pabora «HabroieHre MHUTO3a B K/IeTKaX KOHUMKA KOpeIlKa Aexabpb
nyKa (Ha TOTOBBIX MMKpOIperapaTax)»
14 | JlabopaTopHas paboTa JeKabpb

«/3yueHne TKaHel pacTeHUW»
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15 | JlabopaTopHasi paboTa SIHBaph
«/I3yueHne TKaHel KUBOTHBIX»
16 | JlabopaTopHasi paboTa SIHBaph
«/3yueHre OpraHoB IJBETKOBOT'O PaCTEHUSI»
17 | JlabopaTopHas paboTa deBpasb
«/3yueHue CTpOeHUs TI0JIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITperiapaTax»
18 | JlabopaTopHas paboTa . MapT
«BbIsIB/IeHMe TTPU3HAKOB CXO/CTBA 3apO/IbIIieit
MO3BOHOYHBIX )KUBOTHBIX»
19 | JIabopaTopHas paboTa MapT
«CTpoeHre OpraHOB Pa3MHOXKEHUSI BBICIITUX
pacTeHu»
20 | JlaboparopHasi paboTa MapT
patopHas «[Ipo3odua Kak 0ObEKT reHeTHUeCKUX P
YCC/ieJOBaHUM»
21 | TIpaktuueckasi pabora " MapT
M3yueHue pe3ysbTaTOB MOHOTHOPUIHOTO
CKpellrBaHus y 1po30dusbl"
22 | Tlpaktuueckast pabora MapT
«3yueHne pe3ybTaTOB JUTHOPUIHOTO
CKpellrBaHus y p030(UIbI»
23 | JlaboparopHas paboTa «MccnenoBanre 3aKOHOMEpPHOCTeH aripesib
Mo JUUKAIMOHHON W3MeHUrBOCTH. [TocTpoeHme
BapMaI[MOHHOTO Psijia ¥ BAPHALIMOHHOW KPUBOW»
24 MyTarum 030(uBI (Ha TOTOBBIX anpeste
«
[TpakTryeckas pabora yTatua y ip
MUKpoOIpernaparax)»
25 aripesib

[TpakTryeckas pabora

«CocTaBJ/ieHye 1 aHa/Iu3 pO,I[OCJ'IOBHOﬁ»
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26 1 Mai
«/3yueHue COPTOB KY/IbTYPHBIX PACTEHUH U TIOPOJ
JTaboparopHast pabota JIOMAIITHUX KUBOTHBIX»
27 1 Maim
«/3yueHrie METO/IOB Ce/IeKLIMY paCTeHU»
JTaboparopHast pabota i a P
28 1 Mau
ITpakTuueckast paborta «[TpyuBHBKa pacTeHUI»
29 1 Mai
[TpakThueckas pabota «/3yueHne 00beKTOB OMOTEXHOIOTUU»
Nroro 29

TemaTnueckoe IJIAHUPOBdHHE MTPAKTUYIECCKHUX, naﬁopaToprlx U KOHTPOJ/IbHBIX p360T JINjb: | 11 ki1acca

Ne | Bup (dpopma) paboTsi Tema Kos-B0 yacos, Cpoku
TLII. OTBO/IMMBIX Ha ZIAHHYIO TIpOBeZIeHHsT
paboty (Hepens, MecsiLy)
1. | JlaboparopHasi pabota | «BbisiBeHre U3MEHUHMBOCTH Y 0c00elt OHOTO BHa» 1 CeHTsI0pb
3 | JlaboparopHast pabota . 1 OKTSI0pb
«/3yyeHune apomMoph030B ¥ UAUOAATITALIAH Y
pacTeHUM U YKUBOTHBIX»
4 | JTaboparopHasi paboTa 1 OKTSIODb
«ITpucriocob1eHus1 OpraHU3MOB U UX
OTHOCHTeJIbHAs 11e71eCO00Pa3HOCTh»
5 1 HOSIOPB

JTaboparopHasi pabota

«/I3yyeHue 1 onrcaHye UCKOMaeMbIX OCTaTKOB
JPeBHUX OpPraHK3MOB»
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6 | Ilpaktuueckasi pabora | «/3yueHune 0coOeHHOCTel CTPOEHHS pacCTeHHid 1 HOSIOpb
pasHbIX OT/eI0B»
7 [TpakTrueckas pabota | «/3yueHre 0COOEHHOCTel CTpPOEHUsI TMO3BOHOUHBIX 1 HOSIOpb
JKUBOTHBIX»
8 | JlabopatopHas paboTta | «lM3yueHHWe OCOOeHHOCTeH  CTpPOeHHsI  CKejeTa 1 nekabpb
YyesioBeKa, CBSI3aHHBIX C NIPIMOXOKeHUeM»
9 | IpakTtuueckas pabota | «l/3yueHHe 3KOJIOTHUECKUX aZiarTal[ii yesoBeKa» 1 SIHBaphb
10 | JlabopaTopHasi pabora | «/3yueHue MeTOJJOB FKOJIOTUUECKUX UCCIeZJOBaHU» 1 SIHBApb
11 | JlaboparopHast paboTa . 1 STHBapb
«BbIsiBlIeHHe TIPUCTTOCOO/IEHHI OPraHU3MOB K
BJIMSIHUIO CBETa»
12 | JlTaboparopHast paboTa . 1 deBpanb
«BBbIsiB/IeHHE TIPUCTIOCOO/IEHHH OPraHU3MOB K
BJIMSIHUIO TeMIepaTypbl»
13 | JTaboparopHast paboTa . 1 deBpanb
«AHaToMuueckue 0COOEHHOCTH PaCcTeHUH U3
pa3HbIX MeCT 0OUTaHHs»
14 | JlabopaTopHasi pabota | «[IpucrocobeHust ceMsiH PaCTEHUM K PaCcCeTIeHHI0» 1 MapT
15 | IMpakTrueckas pabota | «/3yueHue u onvcaHre ypOO3KOCHCTEMbI» 1 arpesb
Ntoro 15

KpuTepun ¥ HOPMBI OI|eHKU pe3y/IbTaToB 0CBOEHUs NPOrpaMMBbI
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Kputepun v HOpMBI OL|eHKU 3HaHWH U YMeHUI 00yJaroIuxcsi 3a YCTHBIN OTBET.

OtMmeTKa "5" CTaBUTCH, eCJIU YUEHUK:

1.IToka3bIBaeT r/1y0OKOe U IMOJTHOE 3HaHWe W TIOHMMaHHMe BCero MPOrpaMMHOI0 MaTepuara; MoJHOoe TIOHMMaHKWe CYIITHOCTH PacCMaTpHBaeMbIX
TIOHSATHH, SIBJIEHUM U 3aKOHOMEPHOCTeH, Teopuii, B3aUMOCBSI3€ell.

2.¥YMeeT COCTaBUTb MOJHBbIM W TPaBWIbHBIM OTBET HAa OCHOBE M3YYeHHOIO MaTepuasa; BblJe/ATb [JIaBHble I10JI0)KEeHUS, CaMOCTOSITE/IbHO
MOATBEP)KAaTh OTBeT KOHKPeTHBIMU TNpUMepamy, (akTaMH; CaMOCTOSITe/IbHO W apryMeHTHMPOBAHO JieflaTh aHanu3, 0000I1eHus, BBIBOJbI;
yCTaHaB/IMBaTh MeXKIpeJMeTHbIe CBsI3U (Ha OCHOBe paHee MPUOOPeTEHHBIX 3HAHWN) W BHYTPUIIPeAMETHbIE CBSI3M, TBOPUYECKHA IPUMEHSTh
TMOJIyueHHble 3HaHUS B HE3HAKOMOM CHTYalliH; T0c/e/[oBaTe/IbHO, UETKO, CBSI3HO, 000CHOBaHHO U 0e3011MO0UHO M3/1arath yueOHbIM Marepuart.
YMeeT cocTaB/iATh OTBET B JIOTMUECKOMN IOC/IeA0BATebHOCTU C WCIO/b30BaHWEM TMPUHSATONW TEPMHMHOJIOTHH; [JeflaTb COOCTBEHHbIE BLIBOBI;
(hopMyMpoBaTh TOYHOE OTpe/ie/ieHHe U UCTOKOBaHKEe OCHOBHBIX TTOHSATHH, 3aKOHOB, Teopuil. Mo)KeT Npu OTBeTe He MOBTOPSITh JOCJIOBHO TEKCT
yueOHMKa; HW37araTth, MaTepuan JWUTepaTypHbIM SI3bIKOM; TPABUJIbHO W OOCTOSTE/NILHO OTBeYaTh Ha JIOTIOJIHUTE/bHbIE BOMPOCHl YUUTEIs;
CaMOCTOSITE/ILHO M PAal[MOHA/TbHO MCIO/Ib30BaTh HArJIsiAHbIE TIOCOOUs, CIpPaBOYHbIE MaTepuasbl, Y4eOHUK, [IOMOJHUTE/bHYIO JIUTEePATypy,
MepBOMCTOYHUKY; TPUMEHSTh CHCTEMY YC/IOBHBIX O0O3HaueHW{ TIpM BeJileHWHM 3allvceid, COTNPOBOXKAAIOIIMX OTBET; WCIIOAb30BaTh [Ist
[l0Ka3aTe/ibCTBa BHIBOJOB M3 HAaOJTFOI€HUI U OTIBITOB.

3. CamocTosiTeNbHO, yBepeHHO U 0e3011MO0YHO MpUMeHsieT MoJyueHHble 3HAHUS B PellleHuH MpobsieM Ha TBOPUECKOM YDOBHE; /IOMyCKaeT He
Oosiee 0THOTO HeJOUETA, KOTOPBIM JIETKO MCTIPAB/ISieT 10 TPeOOBaHHUIO yUHTesIsl; UMeeT HeoOX0/IMMble HaBbIKA PabOTHI C MPUOOpPaMu, YepTexkaMH,
cxemamy, rpaykaMu, KapTaMH, COMMyTCTBYIOLIMMH OTBETY; 3aliCH, COTIPOBOXK/Al0ILKie OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMmeTtKa "4" CTaBUTCS, €C/IU yUEHUK:

1. Iloka3biBaeT 3HaHMS BCEro M3y4eHHOrO MPOrpaMMHOrO Marepuana. [1aéT IMosiHbId U MpaBWIbHBIA OTBET Ha OCHOBe W3YYEHHBIX TEOPU;
JIOTTyCKaeT He3HauuTe/TbHbIe OLIMOKM M HeJJOYETHI TIPH BOCIIPOU3BEJeHHH M3yUeHHOT0 MaTepHasa, HeOosIble HeTOUHOCTH TIPY MCI0/Ib30BaHUU
Hay4YHBIX TEDPMUHOB W/IM B BBIBOZIAX, 00001I[eHUsIX 13 HaOJII0JeHNH.

Marepuan u3naraer B OMNpe/ieNi€HHON JIOTMYeCKOW TOC/IeA0BaTeIbHOCTH, TIPU 3TOM [IOMyCKaeT OJHY HerpyOyro ommbOKy uav He Oosee ABYX
He/I0UéTOB, KOTOPblE MOXKET MCIIPABUTh CAMOCTOSTE/NLHO TNMPU TpeOOBaHWM WM HeOOJBIION TOMOIM TIperno/aBaresisi; MOJTBEpP)KAAeT OTBET
KOHKPEeTHBbIMU ITpYUMepaMu; PaBUIbHO OTBeYaeT Ha JJOTIO/THUTE/IbHbIE BOIIPOCH] YUUTEIS.

2.YMeeT CcaMOCTOSITeNIbHO BbI/Ie/IATh TJIaBHBbIE TIOJIOKEHWsI B M3YUeHHOM MaTepuase; Ha OCHOBaHWM (akKTOB M TPUMepOB 00001aTh, /enaTh
BbIBO/Ibl. Y CTaHaB/IMBaTh BHYTPUIIDeJMeTHbIe CBs3U. MO’KeT NMpUMEHSITh IOy4YeHHble 3HaHWS Ha MpakTUKe B BHJOW3MEHEHHOM CUTYyallUH,
co0JTF0IaTh OCHOBHBIE TIPaBH/Ia KyJ/IbTYPbI YCTHOW Peuu; UCIOIb30BaTh IIPU OTBeTe Hay4YHbIe TEPMUHBIL.

3. He obnazjaet 10CTaTOUHBIM HaBBIKOM PabOTHI CO CTIPABOYHOM JIUTEpaTypoy, yueOHUKOM, MIEPBOMCTOYHUKOM (TIPaBUJIbHO OPUEHTHPYeTCsI, HO
paboTaeT MeZIJIeHHO).

OtMmeTtKa "3" CTaBUTCS, €C/IU yUEHUK:

1. YcBauBaeT OCHOBHOe co/iepKaHue yueOHOro mMarepuasa, HO UMeeT Tpo0esibl, He TPersATCTBYIOL[Me AabHeHIeMy YCBOEHUIO TIPOrPaMMHOTO
MaTepuarna.

2. V3naraet marepuan HeCMCTeMaTU3MPOBaHHO, ()parMeHTapHO, He BCerja Ioc/e[oBaTe/bHO; M0Ka3blBaeT HeJ0CTaTOUHYHC(HOPMHUPOBAaHHOCTh
OTJe/IbHBIX 3HAaHUN U yMeHWH; c1abo apryMeHTHUpYeT BbIBOJbI U 000011eHUs, JA0MyCcKaeT OLIMOKHU MpU X (OpPMY/IMPOBKe; He UCIOJb3yeT B
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KayecTBe [0Ka3aTe/jbCTBA BBIBOJBI M 0000IIeHUs W3 HaOMIO/|eHWH, OMBITOB WM AOMYCKAaeT OMMOKW TMpU WX W3/I0KEHWU; [aéT HeuéTKue
omnpe/ie/ieHus TIOHSATUH.
3. UcribIThIBaeT 3aTpyAHeHUs B TIPUMeHEHWH 3HaHWW, HEeOOXOAMMBIX /IS pelleHWs 3a/au pa3/MuHBbIX TUIIOB, MPAKTHUECKUX 3aflaHU; TpH
00BSICHEHUM KOHKDETHBIX sIBJIEHUI Ha OCHOBe TeOpWi M 3aKOHOB; OTBeuaeT HEroJIHO Ha BOTIPOCHI YUMTessl WX BOCIIPOM3BOJAUT COlepKaHUe
TeKCTa yueOHMKa, HO HeZIOCTaTOYHO TIOHMMAeT OT/ie/IbHbIe TIOI0)KeHUs, UMeIOIIe BKHOe 3HaueHHe B 3TOM TeKCTe, AOMycKasi OfHY-/Be TpyObie
OLIMOKH.
OtMmeTtKa "2" CTaBUTCS, €C/IU YUEHUK:
1. He ycBauBaeT ¥ He pacKpbiBaeT OCHOBHOe CO/lep)KaHWe MaTepHuasia; He 3HaeT WIM He TIOHMMAaeT 3HAuMTe/JbHYI0 4acTb MPOTrPaMMHOIO
MaTepHaJia B Tipe/iesiax IoCTaB/IeHHbIX BOIIPOCOB; He /leflaeT BbIBOIOB U 000011eHH .
2. Nimeet cnabo copmMupoBaHHBIE U HETONHbIE 3HAHUS, HE yMeeT MPUMEHSTb WX IPU pPellleHrHd KOHKPeTHBIX BOIPOCOB, 3a3/lad, 3aJaHUM I10
obpas3iy.
3. TIpu oTBeTe Ha OJJH BOIIPOC JOMyCKaeT bosiee ABYX IPyObIX OIIMOOK, KOTOPbIE HE MOKET UCTIPABUTH [ja>Ke TPU TIOMOLIU YUUTeJIs.
[Tpumeuanue. [Ip¥ OKOHUAHWM YCTHOTO OTBETA Y4Yall[erocs Te/laroroM JaéTcsi KpaTKWW aHalu3 OTBeTa, OOBSIBJISETCS MOTHBHDOBaHHAs
OLIeHKa, BO3MO>KHO TIPUB/IeUeHHE IPYTHUX yUallXCs [J1s1 aHa/IrM3a OTBeTa.
Kputepun 1 HOPMbI OIIeHKH 3HaHUM U yMEHHUM 00yuaroIuxcsi 3a CaMOCTOsTe/IbHbIe TMChbMEeHHbIe U KOHTPOJIbHbIE PaOOTHI.
OtMmeTKa «5» CTaBUTCS, C/TA YYeHUK:
1. BemonHsieT paboTy 6e3 ommoO0K U /umu/ fomycKaet He 6oJiee OHOTO HeZOYETa.
2. CobrofiaeT Ky/IbTypy IMTMCbMEHHOM peuu; TipaBusia O)OpM/IeHHs MMCbMEHHBIX paborT.
OTMeTKa «4» CTaBUTCS, €C/TA YUeHUK:
1. BeIno/HsI€T MMCbMEHHYI0 paboTy TIOTHOCTBIO, HO JIOTMyCKaeT B Hell He 6oJiee ofHOM Herpy0Ooii omMOKY U OfHOTO HeflouéTa u /umn/ He Oosee
JBYX HeJJ0UETOB.
2. CobsmofaeT Ky/nbTypy MUCbMEHHOW peud, TpaBuia OQOPM/IEHUsS] MUCbMEHHBIX PadOT, HO -AOMycKaeT HeOO/blIMe MOMapKyd TPU BeJeHUU
3anuceu.
OTMmeTKa «3» CTaBUTCS, €C/TA YUeHUK:
1. ITpaBU/IBHO BBITIOMHSIET HE MeHee IT0JI0BUHBI PabOTHI.
2. Nonyckaet He Oosee ABYX TPyObIX OImIMOOK, WK He Oosiee 0jHOM TPy0OM, OfHOM HerpyOoil oIMOKY M OHOTO He/IOuéTa, Ur He Oosee TPEX
HerpyObIX OIMOOK, WX OZHOM Herpy0oii OIMOKK 1 TPEX HEIOUETOB, WK MPU OTCYTCTBUM OIMOOK, HO TIPH HAJIMUWH ITATH HEJJOUETOB.
3. [omyckaeT He3HaUUTe/IbHOE HeCOO/TI0IeHHe OCHOBHBIX HOPM KYJIbTYPbI TUCBMEHHOU PeuH, MpaBU/l 0OPM/IeHHUs TUCbMEHHBIX pabor.
OTMeTKa «2» CTaBUTCS, €C/TA YUEHUK:
1. TIpaBW/ILHO BBITIOHSIET MEHEE ITOJIOBUHBI TMCbMEHHOW pabOoThI.
2. [lomyckaeTt 4nciio oumboK 1 HeZJOUETOB, MPEBOCXOsIee HOPMY, TIPH KOTOPOM MOJKeT ObITh BhICTaB/IeHa orjeHKa "3".
3. [JomyckaeT 3HaunTeIbHOE Hecob/TH0/IeHe OCHOBHBIX HOPM KY/IbTYPbI MTMCbMEHHOHN peuu, TIpaBu1 0()OpM/IeHHs MTMCbMEHHBIX PaboT.
[IpuMeyaHue.— yuWTe/lb UMeeT IMPABO TOCTaBUTh YUEHWKY OL|eHKY BBIIIe TOM, KOTOpas IpeAyCcMOTpPeHa HOpPMaMH, eci UM paborta
BBITIOJTHEHA B OPUTMHA/IbHOM BapHaHTe. — OLIeHKU C aHa/TM30M paboT AOBOJATCS /10 CBe/I€HHS yUalXCs, KaK TPaBU/Io, Ha MOC/Ie[yIOIIEM YPOKE;
rpeAycMaTpuBaeTcsi paboTta Haf oMOKaMK ¥ yCTpaHeHHe TIP00esioB B 3HAHHUSIX M YMEHHSIX YUeHHKOB.
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Kpurepun v HOpMBI OL|eHKU 3HaHWH U yMeHU 00yJaroIuxcsi 3a TeCTOBbIe pabOTHI.

TecTsl, cocTOsIIIMe U3 TIATH BOIIPOCOB MOYKHO UCIO/Ib30BaTh M0OC/Ie U3yueHUst KaKoro MaTepuasna (ypoka). Tect u3 10—15 BormpocoB
WCTIO/B3YeTCs [/t IepUoAndYeckoro KoHTposs. Tect n3 20—30 BOmpocoB HEOOX0JUMO MCIT0/Ib30BaTh /it UTOTOBOTO KOHTPOJIS.
[Ipu oLleHMBaHUY MCII0/Ib3YeTCs C/le[yrolas 1Kaa: /i TecTa U3 MATU BOIIPOCOB
* HET OIMMUOOK — OlleHKa «5»;
* 0JiHa OIIMOKa - OIleHKa «4»;
* 1B OIIMOKU — OIleHKa «3»;
* TPH OIIIMOKH — OI[eHKA «2».
Hnst Tecta 3 30 BOnpoCoB:
* 25—30 npaBU/ILHBIX OTBETOB — OL[€HKA «5»;
* 19—24 npaBU/IbHBIX OTBETOB — OL[€HKA «4»;
* 13—18 npaBU/ILHBIX OTBETOB — OL[€HKA «3»;
* MeHblle 12 NpaBUJIbHBIX OTBETOB — OL[€HKA «2».

KpuTtepuu v HOpMBI OL|eHKH 3HaHUK 1 yMeHU 00yUaroIuxcs 3a MpakTU4YecKue 1 labopaTopHbie pabOTHI.
OtmeTKa «5» CTaBUTCS, €CJIU:
1. TIpaBWU/IbHOM CAMOCTOSITEJIBHO OMpeZie/sieT Iie/ib JAAHHBIX PaboT; BBINOJHSAET paboTy B MOJHOM 00bEMe C COO/IOIeHHeM HeoOXOJuMOo
10C/1e[J0BaTe/TbHOCTH TIPOBE/IeHUsI OTbITOB, U3MEPEeHU.
2. CaMoCTOsITe/TbHO, PALMOHA/IILHO BBHIOMPAET W TOTOBUT [Jisl BBITIOJIHEHUs paboT HeobxoanMoe 000pyZoOBaHMe; MPOBOJUT AaHHbIE PaOOTHI B
YCJIOBUSIX, 00eCTieurBaroIUX MoiyueHre Haubosiee TOUHBIX pe3y/IbTaToB.
3. I'paMOTHO, JIOTUUHO OMMCHIBaeT XOf TpaKTU4YecKWux (/1abopaTopHBIX) pabOT, MPaBWILHO (OPMYJIUPYET BLIBOABI; TOYHO U aKKYPaTHO
BBITIO/THSIET BCe 3aIMCH, TabMILIbI, PUCYHKH, YepTeXKH, rpadrKy, BBIUUCIEHUSI.
4. TlposiBnisieT OpraHW3alMOHHO-TPY/AOBBIE YMEHHS: TIOAJEpP>KMBAaeT YHUCTOTY pabouero Mecrta, MOPSAOK HA CTOJIe, SKOHOMHO pacXOAyeT
MaTepHaJibl; COOJIIOJaeT TTpaBU/ia TEXHUKU 0e30T1aCHOCTU TIPU BBITTOJTHEHUU PadoT.
OTmeTKa «4» CTaBUTCS, €C/IU YUYEHHUK:
1. BoimonHsieT mpakTHUecKyr (71abopaTopHy0) paboTy MOJHOCTEIO B COOTBETCTBUM C TPeOOBAaHUSIMH TP OLIEHWBAaHWM pe3y/IbTaToB Ha "5", HO
JIOTTyCKaeT B BBIYUC/IEHUSIX, U3MEPEHUSIX [JBa — TPH HeJOUETa WM OHY HerpyOyIo OIMOKY ¥ OJUH HEe/IOUET.
2. Tlpu ocdopmieHnu paboT oIycKaeT HETOUHOCTH B OMTMCAHMU X0/ia IeHCTBHIA; Zie/laeT HeTIO/THbIe BBIBO/bI TIPH 0000IIIeHUH.
OTmeTKa «3» CTaBUTCS, €C/IU YYEHHUK:
1 TIpaBuibHO BhIMONHSIET paboTy He MeHee, ueM Ha 50%, OfHAaKO OOBEM BBLIMOJHEHHOW YAaCTH TAaKOB, UTO TIO3BOJISIET TIOJYYHUTH BepHbBIE
pe3y/bTaThl U C/le/1aTh BbIBO/IbI 10 OCHOBHBIM, MPUHLIUITHAIbHBIM BaXKHBIM 3a/jauaM paboThl.
2. Tlopbupaer obopyaoBaHWe, Marepuan, HaudHaeT pabOTy C TOMOIIBID YUWUTeNs; WIM B XOJle TIPOBeJeHWs] W3MepeHWM, BbIUHC/IeHHH,
Hab/roleHu [omycKaeT OLIMOKY, HETOUHO (POPMYJTUPYeT BBIBO/bI, 000011jeHHMS.
3. TIpoBoguT paboTy B HepALIMOHAJBHBIX YCIOBUSIX, UTO TIPUBOJAUT K TOJyUYEHWIO Pe3y/bTaTOB C OOJIBIIMMU MOTPEITHOCTSIMH; WX B OTYETE
JloryckaeT B o011eii C/I0)KHOCTU He Oosiee ABYX OIIMOOK (B 3amucsix yuces, pe3y/lbTaTOB W3MepeHUM, BBIYMC/IEHUM, COCTaBIeHHWH rpaduKoB,
TabJUII, CXeM M T.JI.), He UMEIOIINX /IS JAHHOM paboThl MPUHLIUITHA/ILHOTO 3HAUEeHUSs], HO TTOB/IUSBIINX Ha Pe3y/bTaT BBITIOJTHEHUSI.
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4. [TomyckaeT rpyOyr0 OmIMOKY B XOfie BBITIOJTHEHUsI pabOThI: B 00bsSCHEHUU, B 0OPMJIEHUH, B COOJIIO/IEHUM MTPAaBU/ TEXHUKH 0e30TacHOCTH,
KOTOPYIO YUeHUK UCIIPABJISieT 110 TpeOOBaHUIO yUUTeTIs.
OtMmeTtKa "2" CTaBUTCS, €C/IU yUEHUK:
1. He ompegiesisieT caMOCTOSTebHO Lie/lb PabOThI, He MOXKeT 0e3 TIOMOLIM yUuTe/isi TIOATOTOBUTh COOTBETCTBYHOLLee 000pyA0BaHNe; BhIMO/IHSIET
paboTy He TIOTHOCTBIO, ¥ 0OBEM BBITTOJTHEHHOW YacTH He TI03BOJISIET C/le/IaTh MPaBU/IbHBIE BHIBOABI.
2. loriyckaet Be 1 Oojiee rpyObie OITHOKHU B X0Zie paboT, KOTOPbIe He MOXKEeT UCIIPaBUTh 10 TpeOOBaHMIO Mejarora; Wiv ITPOM3BOJAUT U3MepeHHs,
BBIUKC/IeHUs], HabO/MI0/1eHs1 HeBEPHO.
KpuTepuy 1 HOPMBI OLIeHKH 3HAaHUH ¥ YMeHHMM 00yJarommuxcs 3a Hab/roieHreM 00beKTOB.
OTmeTKa «5» CTaBUTCS, €C/IU YUYEHUK:
1. ITpaBu/IbHO IPOBOAUT HaOMIOJEHNE TI0 3aJJAHUI0 YUUTeJIsl.
2. BeigesnsieT cyljeCTBeHHbIe TIPU3HAKK y Hab/romaeMoro 00beKTa, Tporiecca.
3. I'paMOTHO, TOrMUHO 0(hOPMJISIET Pe3y/IbTaThl CBOUX HAOJIIO/IeHNH, efaeT 00001eHus, BbIBoAbL. OrleHka OTMeTKa"4" CTaBUTCS, €C/TH YUEHUK:
1. IIpaBUIBHO TIPOBOAUT Hab/FOI€HNE 110 3a/IJaHUI0 YUUTEJIS.
2. [lomyckaeT HeTOYHOCTH B XO/ie HaOJIFOEHWIA: TIPH BbIJie/IeHUM CYIeCTBEHHBIX MPU3HAKOB y HaOoJaeMoro o0beKTa, Mporecca Ha3bIBaeT
BTOPOCTeTeHHbIE.
3. HeGpe)kHO W/ HETOUHO OPOPMJISIET pe3y/IbTaThl HaOJFOAeHUH.
OtMmetka "3" CTaBUTCS, eC/IU YYEHUK:
1. MomyckaeT ofiHy-ZBe TPyOble OIIMOKY UM HETOUHOCTY B TIPOBe/IEHUM HAOJTIOIeHHH T10 3aJaHUI0 YUUTEJIsI.
2. Tlpu BbiZiesIeHUHA CYITleCTBEHHBIX TTPU3HAKOB y Hab/roaeMoro 006beKTa, Mpoljecca Ha3biBaeT JIUIIb HEKOTOPhIe U3 HUX.
3. JlonyckaeT ofHy-ZiBe rpyOble OLIMOKK B 0pOPMJIEHUH Pe3y/IbTaToB, HAaO/0IeHHH U BBIBOZIOB.
OTmeTKa «2» CTaBUTCS, €C/IU YUYEHUK:
1.[domnyckaet Tpu-ueThbipe rpyObie OLIMOKY B MPOBeIeHUH HAOJIIOIeHUH 110 3a/IaHUI0 YUUTETS.
2. HerpaBWibHO BbIJeJIsIeT MPU3HAKW Ha0JII0/[aeMoro 00beKTa, rporecca.
3. JomyckaeTt Tpu-ueTbipe rpyObie OlIMOKY B 0()OPM/IEHUH Pe3yJ/IbTaTOB Hab/F0/IeHNH 1 BHIBO/IOB.
[Mpumeuanue. OIeHKM C aHa/lIM30M YMeHWM W HABBIKOB TPOBOJWTEH HAOJIOZIEHUsT [JOBOJSTCS /[0 CBeJEeHUs Y4Yall[uxcsi, KakK TpaBWIO, Ha
TOC/IelyIoLeM YPOKe, [ToC/Ie CAaur OTUéTa.
OO1ast KmaccugUKaIus onmboK

ITpu olleHKe 3HaHUM, yMEHUH, HABBIKOB C/Ie[lyeT YUUThIBaTh BCe OIMOKHU (IrpyOblie ¥ HErpyoOble), HeZIOUEThI B COOTBETCTBUM C BO3PAaCTOM
yuammxcs.
['pyObIMM CUMTAIOTCS OIIMOKU:
- He3HaHUe OTpeZiesieHst OCHOBHBIX TOHSITHH, 3aKOHOB, TTPABUJ/I, OCHOBHBIX TTOJIOKEHHUH , TEOpUH, He3HaHHe (HOpMYJI, OOIIeNTPUHATBIX CUMBOJIOB
0003HaueHWM BeJIMUMH, eJUHUI] UX W3MepeHHsi, HANMeHOBaHUM 3TUX eWHMII;- HeyMeHHe BbIe/TUTh B OTBeTe I'JIaBHOe; 0000IIUTL pe3y/bTaThl
M3yUeHUs ;- HeyMeHWe TPUMEeHUTh 3HaHUS /IJIs pellieHus 3a/1a4, 00bsICHEHUS SIBJIEHUS;
- HEyMeHHe YUTaThb W CTPOUTH TpadUKW, MPUHIUNHMA/IBLHBIE CXeMbl;- HeyMeHHe TOArOTOBUTh YCTAaHOBKY WM jabopaTopHOe o0OpyoBaHUe,
TIPOBECTH OTIBIT,HA0/TI0ZIeHre, cie/laTh He0OXO0AMMbIe PACUETHI UK UCTIOIH30BATh TIOJTYYeHHbBIe IaHHbBIE /I/1 BLIBOIOB,;
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- HeyMeHHUe TI0JIb30BaThCsl IMePBOMCTOYHUKAMH, yueOHHKOM, CITPaBOYHUKOM;- HapyllleHHe TeXHUKH 0e30racHOCTH, HeOpe)KHOe OTHOLIeHHe K
obopymoBanuio, Iprbopam, MaTeprasiaMm.

K HerpyObIM OTHOCATCS OIIMOKU:

- HETOYHOCTb (DOPMYJIMPOBOK, OIpeie/ieHri, TIOHATUM, 3aKOHOB, TeOPUi, BbI3BaHHAasi HEIOJTHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIpe/iesisieMoro
TIOHSATHS WM 3aMeHOM 1 — 3 M3 3THX MPU3HAKOB BTOPOCTEIeHHbIMHY;

- OIIMOKY MPU CHSATHM MOKa3aHUN C U3MepUTe/IbHbIX TIPUO0POB, He CBsi3aHHbBIE C OTpe/ie/ieHreM LieHbI [ieJIeHUs LTKasbl;

- omuMOKM, BbI3BaHHBIE HEeCOOJIIOZIeHWeM YCIOBUM TPOBe/IeHHs OMbITa, HAaO/MOAeHus], YCa0BUi paboTel mpubopa, 000pyJoBaHMs;- OIIMOKA B
YCJIOBHBIX 0003HaUeHUsIX Ha CXeMaX, HeTOUHOCTh rpaduka;

- HepaLMOHAJbHBIM MeTOJ, pelleHUs 3a/jaud, BBITIOJTHEHUSI YaCTU TIPAKTHUYeCKOM paboThl, HEJOCTaTOUHO TIPOAYMAHHBIA TUIAH YCTHOTO OTBETa
(Hapy1IeHHe JIOTUKY U3/I0’KeHHs, TI0[MeHa OT/Ie/IbHbIX OCHOBHBIX BOTIPOCOB BTOPOCTETIEHHBIMH);

- HepaLMOHaIbHbIe MeTO/Ibl PA0OTHI CO CTIPAaBOUHOM JIUTEPATYPOM;- HeyMeHe pelllaTh 3alauM, BLIO/IHATE 3a/laHus B 0011[eM BU/e.

Henouétam U SIB/ISIIOTCS:

- HepalMoOHa/IbHbIe TIPUEMBI BBIUMC/IEHUNA U MpeoOpa30BaHUM, BLITIOJTHEHUS OILITOB, HaO/IO/IeHUM, MPaKTHUeCKUX 3a/laHui;- apudMeTHuecKue
OILIMOKY B BBIUMC/IEHUSIX;

- HeOpeXKHOe BBITIOTHEHHe 3aIcel, uepTexkel, cxeM, rpadukoB, Tabmui]; opdorpadryeckrie U MyHKTYal[MOHHbIE OIIMOKH.
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