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INIOACHUTEJIbHASA 3AIINCKA

[Mporpamma mo yuebHOMy mipegmery "Buosorus" (gasee - Guosiorusi) Ha ypOBHe cpefHero oOIero
obpa3oBaHus pa3paboTaHa Ha ocHoBe ®ezepabHOr0 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHUM B
Poccutickoii ®eneparun», PI'OC COO, KoHuenmu mpernoaBaHus yueOHOTo npeamMeTa «buosorus» u
OCHOBHBIX TI0/10KeHUH ¢esiepabHOM paboueli MporpaMMbl BOCITUTaHMUS.

YueOHbIH nipegmeT «buosiorusi» yriy6aéHHOro ypoBHs u3yuenus (10—11 Kacchl) SBASETCS OJHUM U3
KOMITOHEHTOB MpeAMeTHOH 00/1acTh «EcTecTBeHHO-HayuHble TIpeaMeThbl». CoryacHo mosokeHusM ®T'OC
COO mnpodwuibHble yueOHbIE TpeAMEThI, W3ydyaeMble Ha YI/yOJEHHOM YPOBHE, SIBJISIIOTCS CIOCOOOM
mubdepenialii  o0yueHWss Ha YypOBHe cpejHero o0ijero oOpa3oBaHWs W TpU3BaHbl 00eCcrieuuTh
MPEEeMCTBEHHOCTb MEeXK/ly OCHOBHBIM OOII[UM, CpeJHUM OOIIMM, CpeJHUM MpO(eCCHOHATBHBIM 1 BBICIIIAM
obpa3oBaHueM. B TO ke BpeMsi KaKAbIM M3 3TUX Yy4eOHBIX TpeJMEeTOB A0/DKeH ObITh OPUEHTHPOBAH Ha
MIPUOPUTETHOE pellleHrue 00pa30BaTe/bHbIX, BOCIUTATEbHBIX W pa3BUBAIOIIMX 3a/lay, CBSA3aHHBIX C
npodopueHTalied 00yJarILUXCsd U CTUMYJUPOBAaHMEM HHTepeca K KOHKDETHOM 00s1acT Hay4yHOTO
3HAHWS, CBSI3aHHOTO C OMOJIOTHel, MeJUIIMHOM, SKOJIOTHEH, TICUXO0JIOTHel, CIIOPTOM WU/ BOEHHBIM JIeJIOM.

[Tporpamma 10 yuebHOMY TipesiMeTy "buosorus” naét rpejcTaB/ieHHe O 1e/d U 3aJjauax W3y4deHust
yuebHoro mipegmerta «buosorusi» Ha yriy6/i€HHOM ypOBHe, oripefienisieT 00si3aTenibHOe (MHBapUaHTHOe)
rpeZiMeTHOe COZiepkaHue, ero CTPYKTypUpOBaHWe II0 pasfesaM U TeMaM, paclpefiesieHue [0 KjaccaM,
peKoMeH/lyeT TI0C/e/loBaTe/IbHOCTh H3ydeHusi yyeOHOro MaTepuasa C YU8TOM MEXIIPeJMeTHbIX WU
BHYTPUIIPeIMETHBIX CBsi3€H, JIOTWUKKA yueOHOTro Tporiecca, BO3PAaCTHBIX 0CoOeHHOCTel obOyuaromuxcs. B
rporpaMMe 10 OWOJIOTHU peasiv30BaH TPUHLUI TPeeMCTBEHHOCTU C U3ydyeHHeM OHOJIOTMM Ha YPOBHE
OCHOBHOTO 0011iero obpa3oBanusi, 6sarofjapsi ueMy MPOCMaTPUBAETCS HAIMPABJIEHHOCTh Ha TIOC/IeAYIOIee
pa3BuTHe OWONOTMYECKUX 3HAHWM, OPUEHTHUPOBAHHBIX Ha (OpPMHPOBaHMe eCTeCTBeHHO-HayYHOTO
MHPOBO33DeHHs], SKOJIOTUUeCKOT0 MBILUIeHUs, TIPe/ICTaB/IeHH O 3J0POBOM 0Opa3e >KU3HH, Ha BOCITUTAHHE
Oepe)KHOTO OTHOILIEHUsSI K OKDPY»Karolleil MpupoiHON cpejie. B mporpamme 1o 610/I0TMM Takyke TOKa3aHbI
BO3MO)KHOCTH yueOHoro npeamera «buosnorus» B peamusaipu TpeboBanuii @I'OC COO K 1uiaHUPYyeMbIM
JTMYHOCTHBIM, MeTaripeJJMeTHbIM U TIpeJ]METHbIM pe3yJsibTaTaM oOyueHUss U B ()OPMUPOBAHHUK OCHOBHBIX
BUZIOB yueOHO-TI03HABaTeIbHOW /IesITe/TbHOCTH 00yUaroI[iXCsi 0 OCBOEHUIO COJIePXKaHHs OMOJIOrHUecKoro
oOpa3oBaHUs Ha YPOBHE Cpe/iHero o01ijero o6pa3oBaHusl.

YuebHblii mipeaMeT «buosorusi» Ha ypoBHe cpeAHero obOujero o0pa3oBaHUs 3aBepllaeT
Ouosornueckoe oOpa3oBaHWe B IIKOJe W OPHUEHTHPOBAH Ha paciiupeHuWe W yriayOseHue 3HaHUH
00yyvaroIIMXCss O >KUBOM TPUPO/Ie, OCHOBaX MOJEKY/SIpHOW W K/IeTOUHOW OHOOrvM, SMOPHONOTHU U
Orosoruy pa3BUTHS, TeHeTUKHU, CelleKLIMH, OMO0TeXHOJIOTHH, SBOJIFOLIMOHHOTO YUeHHs U 9KOJIOTHH.

W3yuenue yue6HOrO mipegmerta «buosorusi» Ha yryiyb/eHHOM ypOBHE OPUEHTHUPOBAHO Ha TIOATOTOBKY
00yyYaromxcst K TMOC/eyIoieMy TOMyuYeHn0 OUooruyeckoro o0Opa3oBaHUsl B By3ax W OpraHU3allusix
cpenHero  mipodeccroHasbHOrO — oOpa3oBaHus. OCHOBY ero  CO/iep)KaHHWsl — COCTaB/sieT  CHUCTeMa
OWMO/IOTUUECKUX ~ 3HAHWM,  TIOJIyUEeHHBIX TMPU  W3yUeHWM  OOYYalOI[UMHMCS  COOTBETCTBYIOIUX
cUCcTeMaTUUeCKUX pa3jienioB OM0/IOrMU Ha YpOBHe OCHOBHOTO 061iero obpa3zoBanus, B 10—11 kmaccax 3Tu
3HaHWS TIO/yYaroT pa3BuTHe. Tak, pacuIiupeHbl W YrayOJieHbl OWOJIOTMYEeCKWe 3HAaHUS O PACTEHUSX,
JKUBOTHBIX, Tpubax, OakTepusx, opraHu3Me uejioBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH, JOTIOTHUTETbHO
BK/IIOUEHbI OMOJIOTUUECKHEe CBeIeHUs TPUK/IQJHOTO U TIOMCKOBOTO XapakKTepa, KOTOpPble MOKHO
WCTIOb30BaTh KaK OPUEHTUPHI [y TIOC/Ieayroliero Beibopa mpodeccud. Bo3Mo)kHa TakKe HHTeTpariyst
OMO0/IOTHUECKUX 3HAHWW C COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOJYYEHHBIMH OOYYaroIMMUCS TIPU U3yUeHUH
(bU3MKU, XMMUH, Teorpaguu U MaTeMaTHKU.

CTpyKTypa mporpaMmbl 1o yuebHomy rmipeamety "Buonorus” oTpakaeT CHCTEMHO-YDOBHEBBIA U
9BOJTFOIIMOHHBIN MOX0AbI K U3yueHUI0 6rooruu. COrsiacHO UM, U3yUaroTCsl CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHble [Jii KUBBIX CHCTeM pa3HOTO YPOBHS OpraHM3alldd, SBOJIIOLMK OpPraHWYecKoro Mupa Ha



3emse, coxpaHeHHs OWOIOTHUeCKOro pa3HooOpasusi TuiaHeThl. Tak, B 10 Kjacce W3ydarOTCsi OCHOBBI
MOJIEKY/IIPHOM Y KJIETOYHOW OMO/IOTMM, SMOPHONOTUM U OWOJIOTMM Pa3BUTHS], TEHETUKU U CeJIeKLUH,
OMOTEeXHOMOTUM U CUHTETHUeCKOW OWOJIOTHM, aKTyaJW3UpYIOTCS 3HAHHS OOydYaroluxcsi 1o OoTaHMKe,
300/I0TUH, aHAaTOMUH, (HU3UOIOTHUU uesoBeKa. B 11 kjacce M3y4aroTCsl BOJIFOIIMOHHOE yueHHe, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

YuebHbili npegmer «buosnorus» mnpusBaH obecrieunTh OCBOeHHe OO0y4YarolIMMHCS OHOJIOrMYecKUX
TeOpUH U 3aKOHOB, W/lel, IPUHLIUIIOB U IIPaBWJI, JIe)KallluX B OCHOBe COBPEMEHHOM eCTeCTBeHHO-Hay4YHOU
KapTUHbI MHpa, 3HaHUI O CTPOEHMH, MHOroobpasuu U 0COOEHHOCTSIX K/IeTKH, OpraHu3Ma, IMOMyJIsLUY,
OvoLleH03a, 3KOCUCTEMBI, O BBIJAIOIINXCS HAYUHBIX JIOCTIDKEHHSX, COBDPEMEHHBIX HCC/IeJOBaHUSIX B
Ovosoruy, MPUK/IAZHBIX acrekTax OMOorMuecKux 3HaHWW. [Ifis1 pasBUTHS M TIOAJep)KaHUsl MHTepeca
00yyJaroImxcst K OMOI0THM HapsiLy CO 3HAYUTE/IbHBIM 00BbEMOM TeOpeTUYeCKOT0 MaTepHasa B COZlepKaHUH
IIporpaMMmsl 1o 6MO/I0THY MpelyCMOTPEeHO 3HaKOMCTBO C UCTOPHEN CTaHOBJ/IEHUSI U Pa3BUTHSI TON WM UHON
obsacti OWONOTMYM, BKIAJOM OTEUECTBEHHBIX W 3apy0OeKHBIX YUYEHBIX B pelleHre Ba)KHEUIINX
O1oI0rYecKUX 1 9KOJIOTMUeCKUX Npobem.

Llens wusyueHuss yuebHOro mipeamera «buosorusi» Ha yriayOJIéHHOM YpPOBHE — OBJIa/IEHHE
00yUaroImyMHUCs 3HaHUSIMUA O CTPYKTYPHO-(YHKLIMOHATBHOM OpPraHU3al[iy >KUBbIX CUCTEM pa3HOr0 paHra u
npuobpeTeHre yMEeHHH WCIIO/Ib30BaTh 3TH 3HAHUS B (DOPMUPOBAHWM MHTEpeca K OIpeAenéHHONW 00J1acTH
npoheCCUOHATBHON IeATeIbHOCTH, CBSI3aHHOM C OWOJIOTHeH, Wiu K BbIOOPY yueOHOTO 3aBefleHUs [ijist
MPOZI0/KeHUsT 61o0rnyeckoro obpa3oBaHuUs.

HoctwxkeHne 1eM wu3ydeHWss ydyeOHOro mpenmera «buosorusi» Ha yriyOnéHHOM — ypOBHe
obecrieunBaeTcst pellieHreM CIeyHoIuX 3a/1ayu:

0CBOeHMe 00yUJarolMMUCS CUCTeMbI OM0/IOTHUeCKHX 3HaHUM: 00 OCHOBHBIX OMOIOTHYEeCKUX TeOPUsIX,
KOHLIEMLUSIX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U TpaBW/aX, COCTaB/SIOMIUX COBPEMEHHYIO
eCTeCTBeHHO-HayuHyl0) KapTUHY MHpa; O CTPOeHWM, MHOroobpasuu U OCOOeHHOCTsIX OHo/IoruuecKux
cucteM (K/I€TKa, OPraHW3M, MOMY/Sus, BU, OuoreoreHo3, O6uocdepa); 0 BbIJAOMIMXCSI OTKPBITUAX U
COBpEeMeHHBIX UCC/Ie/JOBaHUsIX B OMOIoruy;

O3HaKOMJIeHHe O0YYaroIUXCs C MeTO/laMHM TI03HAHUSI >KUBOW TPUPOABI: HCCIe[0BaTebCKUMU
MeToZiaMy OHOJIOTMUeCKUX HayK (MOJIEKY/JISIPHOM W KJIeTOYHOW OWoJsioruu, 3MOpUOJIOTHH U OHoIorvu
Pa3BUTHS, TEHETUKHU U CeJIEKL[UM, OUOTEeXHOIOTUU U CUHTEeTUYeCKOU OUO0JIOTHH, 1Ta/IeOHTOJIOTHUH, SKOJIOTUN);
MeTOZlaMHM CaMOCTOSITe/TbHOTO TPOBeJeHUs] OMOIOrMYeCKUX WCC/IeJOBaHWN B /1aO0OpaTOpUM U B TMPUPOJE
(HaburozieHNe, 3MepeHHe, SKCIIePUMEHT, MO/e/TPOBaHKe);

OBJIafieHHe 00YYarOLUMKCS YMEHUSIMU: CaMOCTOSITe/TbHO HaXO/UTh, aHATM3UPOBATh U MCII0/Ib30BaTh
Ouosiornueckyro MH(OPMALMIO; T0JIb30BaThCs  OMONOTMUYECKOW TepMUHOJOTHEe W CUMBOJIMKOW;
yCTaHaB/IMBaTh CBSI3b MEX/Y DPa3BUTHEM OHOJIOTMM W COLMATbHO-3KOHOMHUYECKUMH U 3KOJOTMUECKUMHU
npobsieMaMy uesioBeueCTBa; OL[eHUBATh MOC/Ie/ICTBUSI CBOEH JIeTe/TbHOCTH 110 OTHOLIEHUIO K OKPY>Karolei
MIPUPO/IHOM cpefile, COOCTBEHHOMY 3[0POBbIO U 37I0POBBIO OKDY’KAalOIUX JIIOJiel; 00OCHOBBIBaTH U
cobmoiaTh Mepbl TIPOGUIAKTUKA HWH(EKIMOHHbIX 3ab0/ieBaHUM, TIpaBW/a TIOBEJeHWs B TPHUPOJe U
obecrieueHust 6€30MaCHOCTH COOCTBEHHOM YKU3HEIesATe/IbHOCTH B UPE3BbIUAHBIX CUTYAI[USIX PUPO/THOTO U
TeXHOTeHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMeHHbIe HayuHble OTKPBITHsI B 00/1aCcTH OHoIoruy;

pa3BUTHE Y 00yUaroIMXCsl MHTe/JIEKTYabHBIX ¥ TBOPUECKUX CITOCOOHOCTe! B IMpoliecce 3HaAKOMCTBA
C BBIJAIOIIMMHUCS OTKDBITUSIMH W COBPEMEHHBIMM WCC/Ie/JOBaHUSIMU B OHOJIOTHH, pEIIaeMbIMH €10
rnpobsieMaMy, MeTO/[OJIOTHeN  OMOJIOTUYECKOr0  WCC/e/IOBaHUsl, TIPOBeJEHHUS  JKCTIepUMEeHTaTbHbIX
WCCIIeIOBaHUM, pellleHrst OM0JIOTHUeCKUX 3a/1au, MOZIe/TUPOBaHUsT OMOIOTHUeCKUX 00bEKTOB U TIPOIIECCOB;

BOCTIUTaHHe y 00yYarol[uXCsl [IeHHOCTHOTO OTHOIIIEHUS K >KUBOU TPHUPO/IE B 11€JIOM U K OTAE/TbHBIM eé
00beKTaM U SIB/IEHUSM; (DOPMHPOBAHKE SKOJIOTUUYECKOM, FeHeTUYeCKOH IPaMOTHOCTH, OOIed Ky/IbTypbl
TOBe/IeHNs B TIPUPO/ie; MHTerpaljii eCTeCTBeHHO-HayUHbIX 3HAaHUM;



npuobpereHre  OOydYarOIIMMUCS  KOMITETEHTHOCTH B paljMOHA/JIbHOM  TIPHUPOZOTIOIb30BaHUU
(cobnrosieHye TIpaBU TIOBEJIEHWsST B TPHUPOJIe, OXPaHbl BHUOB, 3KOCHUCTEM, Ouocdepbl), COXpaHEHUU
Cco0OCTBEHHOTO 3/I0POBBS U 3/OPOBbSI OKPY KaIOIIUX JIFo/iel (cobmoeHrst Mep TIPodUIaKTHKY 3a00/1eBaHUMH,
obecrieueHre  0e30MaCHOCTH  JKU3HEAESATENILHOCTH B UPe3BbIUAMHBIX CHUTyallUsX TPUPOJHOTO U
TEXHOTeHHOTO XapaKTepa) Ha OCHOBe HCIIO/Ib30BaHUsI OMOIOTHYeCKUX 3HAHWWA U YMEHUM B MOBCEIHEBHOU
JKU3HU;

CO3[jaHHe YCJIOBUM /Il OCO3HAHHOTO BbIOOpa 00yuaroUMMHKCS WHAMBHZAYaNbHON 00pa3oBaTelbHOM
TPaeKTOPHH, CTIOCOOCTBYIOLIeN ToC/e[yoleMy MpodecCHoHaTbHOMY CaMOOIIpe/ie/ieH|I0, B COOTBETCTBUU
C UHJVBU/Ty aJTbHBIMU UHTEPECAMU U TIOTPEOHOCTSMHU PerroHa.

OO6111ee yKC/I0 YaCcOB, OTBe/IeHHBIX Ha U3yueHWe OMOJIOTHHU Ha yry0/IeHHOM YPOBHE CpeiHero o0Iero
obpa3oBanus, coctasnsieT 204 yaca: B 10 kacce — 102 vaca (3 uaca B Hezieno), B 11 kmacce — 102 yaca (3
yaca B HeJIeJii0).

Ot6op opraHu3al[MOHHBIX (HOPM, METO/IOB U CPeACTB 00yUeHHs: OMOIOTUN OCYIIeCTBISIeTCs C yUETOM
cneliUKU €ro CoJiep)KaHuss W HampaB/JeHHOCTW Ha TIPO/IO/DKeHWe OMOoruueckoro obpa3oBaHUsI B
OpraHu3al|saX cpefHero MpogecCHoHaTbHOTO U BhICIIero 006pa3oBaHusl.

Obs13aTelbHBIM yC/IOBUEM TIpU 00yueHuM OMoorvu Ha yriybaéHHOM ypOBHe SIB/ISIeTCS TPOBejieHHe
7abopaTOPHBIX U TpaKTHUecKuX paboT. Takke yuacTve OOydaroIMXCs B BBITIOJTHEHUW TIPOEKTHBIX U
yueOHO-UCCIe[JoBaTeIbCKUX paboT, TeMaTHKa KOTOPBIX OTpe/iesisieTCsl yUnuTe/leM Ha OCHOBe WMEeROIUXCs
MaTepuanbHO-TeXHUYECKUX PeCYPCOB U MECTHBIX MPUPO/HbBIX YCIOBUM.

COJEPXAHUE OBYYEHUSA

10 K/TACC
Copep>kaHve MpOrpaMMbl, Bble/IeHHOE KYpCUBOM, He BXOJIWT B TPOBEPKY T'OCy/JapCTBEHHON WTOrOBOM
atrectaiuu ('MA).

Tema 1. buosiorusa Kak Hayka

CoBpeMeHHass OuoO/iOTMST — KOMIUIEKCHasi HaykKa. Kparkas WCTOpUsS Ppa3BUTHS OHOJIOTHU.
buosornueckre HaykKd W HW3yudaemble MU TIpobOsiembl. DyH/amMeHTanbHbIe, TIPUK/IAJHbIE U TIOMCKOBBIE
HayuHble UCC/Ie[JOBaHUS B OMOJIOTHH.

3HaueHve Owonorud B (OPMHPOBAHMH COBPEMEHHOM eCTeCTBeHHO-HayuHOW KapTHUHBI MUDA.
[Tpodeccun, cBs3aHHBle C Ouosiorvell. 3HaueHrWe OWOOTMM B TPAKTUYECKOW JeATe/bHOCTH YeoBeKa:
MeZIULIVHE, CeIbCKOM XO03SMCTBe, IPOMBILLIJIEHHOCTH, OXpaHe MPUPOJbL.

JleMoHCTpanuu

[Moptpetsl: ApuctoTtens, Teodpact, K. JTunneit, XK. b. Jlamapk, Y. JapsuH, Y. 'apseii, I'. MeHzenb,
B. WU. Bepuagckuii, W. II.TlaBnoB, W. W. MeunukoB, H. W. BaBwio, H. B. TumodeeB-PecoBckuii,
k. Yorcon, ®@. Kpuk, /1. K. besnsies.

Tabmuipl u cxembl: «CBsi3b OMOIOTUY C APDYTUMH HayKaMu», «CucteMa OMO/IOTMUeCKUX HayK».

Tema 2. JKuBble CHCTeMBbI U UX U3yUeHHe

JKuBble cucTeMbl Kak TIpeAMeT u3yueHHsi Ouonoruu. CBONCTBA >KMBBIX CHUCTEM: €JWUHCTBO
XUMHUECKOTO COCTaBa, [JUCKPETHOCTb U I[@JIOCTHOCTb, CJIOXKHOCTb W YIOPS0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTb, CAMOOPTraHU3allysl, CAMOBOCITPOM3Be/ieHre, Pa3pakKuMOCThb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHM3alliy >KUBBIX CUCTeM: MOJIEKY/ISPHBIM, K/IeTOUHBIM, TKaHEBbIM, OpraHU3MeHHbIH,
TIOMYJISILIMOHHO-BU/JOBOM, 9KOCHCTeMHBbIN (6uoTreor|eHOTHYECKHH), ObuochepHbIi. [Tpotieccsl,
MIPOMCXO/SAIINE B >KUBbIX cHcTeMax. OCHOBHble TIpDU3HAaKU >KUBOro. JKW3Hb Kak (opMa CyIleCTBOBaHMUS
MaTepun. Hayku, u3yuaroiijyie >KuBble CCTeMbI Ha Pa3HbIX YPOBHSIX OpraHU3aliyu.



V3yuyeHne JKUBBIX CHCTeM. Metoasl Ouosornueckor Hayku. HabmomeHue, wu3MepeHue,
9KCIIepUMEeHT, CHUCTeMaTu3allys, MeTaaHanu3. [loHsATHe O 3aBUCUMOW M He3aBHUCHMMOM IepeMeHHOM.
[TnanupoBaHue 3KcriepuMeHTa. [locTaHOBKa U rpoBepka rurote3. HyneBas rumnoresa. [ToHsTHe BIOOPKU U
eé mocToBepHOCTh. Pa3bpoc B 6ronornyeckux AaHHbIX. OLIeHKA JOCTOBEPHOCTH TIOTyYeHHBIX Pe3y/IbTaToB.
[IprunHBI MCKa)KeHUs! pe3yJIbTaTOB KCIlepuMeHTa. [IoHsITHe CTaTUCTUYeCKOro TecTa.

JeMoHcTpanuu

Tabnwiibl 1 cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», « BUOIOrMUecKre CUCTeMbl», « CBOMCTBA KUBOU

MaTepumn», «Y POBHU OpraHU3aliy )KUBOU MPUPO/bl», « CTpOeHUe )KUBOTHOW KJIeTKW», « TKaHW )KUBOTHBIX»,
«CucTeMbl OPraHOB Ye/IoBeueCcKOro opraHusmar, «buoreoiieHo3», «bruocdepa», «MeTo/bl U3yUueHUs )KUBON
pupoabI».

OGopyaoBanue: 1aboparopHoe 000pyJOoBaHMe /i1 TIPOBeJeHWs HaOJIOZIeHNH, W3MepeHuUH,

SKCIIEpUMEHTOB.
HpaKTI/I‘-IECKaH pa60Ta «/cnionb3oBaHue PA3/IMUHBIX METOLOB TIPpU U3YUEHUU XXUBbIX CUCTEM».

Tema 3. buosiorusi KJ1eTKu

KneTka — CTpyKTypHO-(DYHKLIMOHa/IbHAs eAWHULIA >XKUBOTrO. VICTOpPUSI OTKPBITHS KIeTKU. PaboThbi
P.'yka, A. JleBenryka. Knerounasi Teopus (T. [LIBanH, M. lllneiizeH, P. BupxoB). OCHOBHbIe TMO/I0OKEHHUs
COBPEMEHHOU KJIeTOUHOU TeOpHH.

MeTo/ibI MOJIEKYJ/ISIDHOM M KJIeTOUHOW OMOJIOTMH: MUKDPOCKOIHUS, XpomaTtorpadus, 3ieKTpodopes,
METO/| MeueHbIX aToMoB, AudepeHIMaTIbHOe LeHTpU(yrupoBaHue, KyJIbTUBUPOBaHUE KIeTOK. V3yueHue
¢pukcuposaHHbix KAemoK. ONeKTPOHHasi MUKpockomnus. KoHokaabHas mukpockonusi. BumanbHoe
(npudicuzHeHHOe) u3yueHue Kaemokx.

JdeMoHCTpanumn

[optpeTsl: P. T'yk, A. JleBenryk, T. [lIBanH, M. [llneligeH, P. Bupxos, K. M. Bap.

Tabsuiel ¥ cxeMbl: «CBETOBOM MHKPOCKOI», «3IeKTPOHHBIA MHKPOCKOID», «VICTOpPHUS pa3BUTHS
MeTO/I0B MUKPOCKOTIUM».

OO6opyoBaHKe: CBETOBOM  MHMKDOCKOII, — MHUKPOIIPerapaTtbl  PaCTUTENbHBIX, JKUBOTHBIX U
OakTepraIbHBIX K/IETOK.

IIpakTnueckas  pabora «/3yueHne MeTONOB  KJIE€TOUHOW  Ouosormu  (Xpomartorpaduws,
snekTpodopes, auddepeHipanbHoe LieHTpUubyrrupoBanue, [TLP)».

Tema 4. XuMHuecKas OpraHu3anusa KJIeTKH

XVMUYeCKHUM COCTaB K/IeTKM. Makpo-, MUKpPO- M Y/IbTpPaMHUKpO3/jeMeHThl. Bozja u eé posb Kak
pacTBOpUTeJIsl, peareHTa, yyacTie B CTPYKTYPUPOBAHUU K/IeTKU, TeIuloperysaiuu. MuHepaibHble BelljecTBa
KJIeTKH, UX Orosioruueckast posib. Posib KATHOHOB Y aHMOHOB B KJIETKe.

Opranuyeckue BelecTBa K/eTKW. buosornueckue nonvMepsl. benku. AMUHOKMC/IOTHBIM COCTaB
6enkoB. CTpyKTypbl Oe/iKOBOM MosieKy/bl. [lepBuuHasi CcTpyKTypa Oeska, TieNnTHAHasi CBsi3b. BTopuuHasi,
TpPeTUYHasi, YeTBepTUYHas CTPYKTyphl. [leHarypauusi. CpoiictBa OenkoB. Kaccudukarms OekoB.
buonoruueckre QyHKLUM 6enkoB. TIpuoHbl.

YrneBogbl. MoHocaxapuzibl, [ucaxapufbl, OJIMTOcaxapujibl M TrosiMcaxapupl. OOmumi maH
CTPOEeHMS U (PU3MKO-XMMUYECKHe CBOMCTBA YI/IeBOZOB. bronornueckre (GyHKIUM YI/1€BO/OB.

Jluruapl. TuapodunbHo-rUapodoOHBIe cBolicTBa. Knaccudukaius aunuoB. Tpurauiiepusbl,
tbochonunubl, Bocku, crepoubl. bruonornueckue ¢yHKuuu aunyoB. O61ye cBoicTBa OMOIOrMUECKUX
MeMOpaH — TeKyuecTb, ClIOCOOHOCTh K CaM03aMbIKaHHIO, TTOJTyTIPOHUIIAEMOCTb.

Hyxknennoseie kucinotel. IHK 1 PHK. CTpoeHune HykK/IeMHOBBIX KUCI0T. Hykmeotugel. ITIpuHuun
KoMmrieMeHTapHOCTH. [IpaBuno Yapradda. Crpykrypa JHK — gBoiiHas cnvpanb. MecToHaxoxeHue U
ouonornueckue dhyakiuu JHK. Bugsr PHK. ®ynakiuu PHK B KiieTke.



Crpoenue mosekynbl AT®. Makposprudeckue cBsisu B mojieKysne AT®. Buonoruueckue GyHKLIHN
AT®. BoccraHOB/NeHHble TepEHOCUMKH, MX (YHKUMA B KieTke. /[pyeue Hykaeosuompucocpambl
(HT®). CekBenupoBanue [THK. MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Owosiorusi: OHoxumuueckne ¥ OHOpHU3MUeCKWe UCCAeOBaHWs COCTaBa U
MPOCTPAaHCTBEHHOW CTPYKTYPhI OMOMOJIeKy/. ModeauposaHue cmpykmypbl U (yHKYuli OUOMOAEKYa U UX
Komnaekcos. KomnbiomepHblil Ou3aliH u opeaHuieckuli CuHmes OUOMONEKY/ U UX HeNPUPOOHBIX AHA/N0208.

JeMoHcTpanuu

[Toprpetsl: JI. [Tosivur,  [Ix. Yorcon, @.Kpuk, M. Yunkunc, P.®PpanknuH, @. CsHrep,
C. Ilpysunep.

[lnarpaMmel: «PacripesieieHe XUMHUYeCKUX 3/1eMEHTOB B HEXXHWBOW TpUpofe», «PacripefeneHue
XUMHUYECKUX 3/IEMEHTOB B YKUBOM MPUPO/Ie».

Tabmunpl 1 _cxeMmbl: «Ileproguueckast Tab/IMIlA XUMHUECKUX 3/1IEMEHTOB», «CTpOeHHe MOJIeKYIIbI
BO/bI», «BellecTBa B cocTaBe opraHu3MoB», «CTpoeHHe MoOneKynbl Oenka», «CTPyKTypbl OesKoBOi
MOJIeKy/Ibl», «CTpOoeHre MOJEKYJl yriaeBoLoB», «CTpoeHre MOIeKyJl MTMNUA0B», « HyKnerMHOBble KUCIOThI»,
«CtpoeHre MoseKkyibl ATD».

Ob6opyzoBaHKe: XUMUYeCKasi Iocyzia ¥ 000pyZoBaHue.

JIabopaTopHas pabora «Ob6HapyKeHre OeJTKOB C ITOMOILbI0 KaueCTBEHHBIX PeaKLUi».

JIaGopaTopHas pabora «VcciefjoBaHNe HYK/IEMHOBBIX KUCJIOT, BbI/|e/IeHHBIX U3 K/IeTOK Pa3/TMUHbIX

OpraHru3MOB».

Tema 5. CTpoenue U GyHKIUU K/I1€TKH

Tunbl  K/IETOK: 3SyKapuoTUueckas U  MpokapuoThueckas. CTpyKTypHO-()YHKLIMOHA/IbHbIE
00Opa3oBaHMS K/TETKH.

CrpoeHre TIPOKAapUOTHYECKOW KIeTKH. KierouHas creHKa Oaktepuii u apxeil. OcobGeHHOCTH
CTpOeHUsI reTepoTpodHON W aBTOTPO(PHON TMPOKAPUOTHUECKUX KIeTOK. MecTo U po/ib NPOKApyuoT B
OMOoLIeHO3aX.

CrtpoeHrie ¥ (yHKIMOHUPOBaHWE 3yKapUOTUYeCKOW KieTKd. [lna3matuyeckas wMemOpaHa
(mna3manemma). CTpykTypa Ijla3MaThyeckodd MemOpaHbl. TpaHCTIOPT BelljeCTB uepe3 TIa3MaTHYeCKYHO
MeMOpaHy: maccuBHbIA (Auddy3us, obneruéHHas audys3us), aKTUBHBINA (MIEPBUUHBIA W BTOPUYHBIMI
aKTUBHBIN TpaHcmopT). [TosmynpoHuiaeMocTs MeMOpaHbl. PaboTa HaTpuii-Ka/MeBOro Hacoca. DHJOLUTO3:
MUHOLIUTO3, (haroumTo3. Dk301uTO03. KierouHass creHka. CTpyKTypa M (DYHKLUMM K/I€TOUHOM CTEHKHU
pacTeHuii, TprbOB.

Lurorviasma.  Llutosons.  Llutockener.  [IBvykeHue — puroruiasMbl.  OpraHougbl — K/I€TKH.
OpHOMeMOpaHHBIE OPTaHOW/IbI KJIETKU: dHjoMIa3MaTudeckast ceth (OI1C), armapat ['osib/pKy, TU30COMBI,
ux cTpoeHue U (QyHKUMH. B3anMOCBs3b 0[HOMeMOpaHHBIX OpPraHOM0B KiieTKW. CTpoeHHe TpaHy/IsIpHOTO
petukynyma. MexaHuam HanpaeneHus 6enkoe @ SIIC. CuHTe3 pacTBOPUMBIX 0elKOB. CHHTE3 KIeTOUHBIX
meMOpaH. ['afkuii (arpaHy/sipHbIA) 3H/OTIa3MaTUUeCKUi peTHKY/ayM. CekpeTopHasi (GYHKLUsI arrapaTa
Comemxu. Moougukayusi  benkoe 8 annapame T'oabOxcu. Copmupogka bGenkoe 8 —annapame
TI'onbdoicu. TpaHCIIOPT BelllecTB B KiieTKe. Bakyonu pacTutenbHbIX K1eTOK. Knetoussiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWbI KJeTKU: MUTOXOHJPUH, TIaCTU/bl. [IpoucxocoeHue MumoxoHoputl u
naacmuo. Cumbuoeene3 (K.C. Mepedckoackuli, JI. Mapeyauc). CTpoeHue U (DyHKI[UM MUTOXOHAPHH M
nactu/l. IlepBruyHble, BTOPUUHBIE U CJIO)KHBIE TIACTU/bI (POTOCUHTE3UPYIOIIUX 3yKapyuoT. XJIOPOTIacThl,
XPOMOTUIACTHI, JIEMKOTIIACThI BBICIIMX pPacTeHUH.

Hemem0OpaHHble opraHoubl KieTKd CTpoeHHe W (YHKUMK HeMeMODaHHBIX OpPraHOW/OB KIIEeTKH.
Pubocomel. [Ipomesxcymoutble  ¢urameHmbl.  MukpodunaMeHTbl. AKMUHOBble  MUKPOGUAAMEHMbI.
MplilieyHble  K/I€TKU. AKMUHOBble KOMNOHEHMbl HeMblleUHbIX KjiemoK. MUkpoTpy6ouku. KieTouHbIit
teHTp. CTpoeHre U /IBWKeHUe XXTYTUKOB U pecHUUeK. MUKpoTpy6ouky 1uroriasmMel. LleHTprons. beaku,
accoyuupos8aHHble ¢ MUKpouiameHmamu u Mukpompyboukamu. MomopHbie 6enku.



Snpo. Obosouka sipa, XpoOMaTHH, Kapuoryiasma, siIPbILIKY, WX CTpoeHWe W (QyHKUWU. S1nepHbIi
OenkoBbIfi MaTpUKC. [IpocTpaHCTBEHHOE PACro/o)KeHre XPOMOCOM B MHTep(dasHOM sifipe. DyxpoMamuH U
2emepoxpomamuH. belKd XpomMaTHMHAa — TUCTOHBIL /JuHAMuKka si0epHoli 06on10uku 8 mumose. S0epHbiil
mpaHcnopm.

Knerounsle BktoueHHsl. CpaBHWTe/bHAas XapaKTePUCTHMKA K/AETOK 3YKapuoT (pacTUTe/bHOH,
JKUBOTHOM, TPUOHOM).

JeMoHcTpanuu

[Toprpetsl: K.C. MepexkoBckuy, JI. Maprysmuc.

Tabmunpl 1 _cxeMbl: «CTpoeHWe 3YKapUOTHUECKOW KiIeTKh», «CTpoeHHe >KUBOTHOM KJIETKH»,
«CTpoeHHe pacTUTeNbHOMN KIeTKW», «CTpoeHrne MUTOXOHpUn», «Sapo», «CTpoeHre MpoKapuoTUUecKon
K/IeTKI».

ObopyzoBaHKe: CBETOBOM MHKPOCKOT, MHKPOIIperapaThbl PACTUTeNbHBIX, >KABOTHBIX KJIETOK,
MUKpOIIperapaThbl OakTepuaibHbIX K/IeTOK.

JIabopaTtopHas pabora «l/I3yueHue CTPOeHUsI KJIETOK Pa3/IMUHBIX OPTaHU3MOBY.

INpakTHueckas padoTta «/I3yuyeHre CBOWCTB KJIeTOUHON MeMOpaHbI».

JIabopaTopHas pabora «lIccieoBaHue 1a3M0JIM3a U A€T1a3MO/M3a B PAaCTUTE/TbHBIX KJIeTKaX».

IMpakTHueckas padoTta «/I3yueHue ABWKEHUs LIUTOT/Ia3Mbl B PACTUTE/IbHBIX K/IETKaX».

Tema 6. OOMeH BelleCTB M NpeBpalleHHe YHEPTruM B K/IeTKe

AccumMwisiivsg M JUCCUMW/ISILIMSL — /iIBe  CTOPOHbI MeTabosm3ma. Tumbl obMeHa BelecTs:
aBTOTPO(HBI U reTepoTpo(HBIA. YuyacThe KHUCAOpoZa B OOMEHHBIX IIpolleccax. JHepreTHyeckoe
obecrieueHue KieTku: rnpeppaieHre AT® B o6MeHHbIX mporjeccax. @epMeHTaTUBHbIM XapaKTep peakLuii
K/IeTOyHOro Metabosmsma. depMeHTbI, WX CTPOeHHe, CBOMCTBA M MexaHH3M JelcTBUs. KodepMmeHTHI
Otmnuust GepMeHTOB OT HEeOpraHWYeCcKUX KaTaau3aTopoB. benku-akThBaTOpbl U Oe/KHU-MHTMOUTOPBI.
3aBUCUMOCThL CKOPOCTH (hepMeHTaTHUBHBIX peaki[iii OT pa3/InuHbIX (haKTOPOB.

[TepBUUHBII CUHTE3 OpPraHUYeCKHX BelllecTB B KieTKe. POTOCUHTe3. AHOKCUEHHBIU U OKCUREHHbll
¢omocunmes y 6akmepuli. Ceemocobuparowjue nuemeHmbl U NueMeHmbl peakyuoHHO20 yeHmpd. Pomb
XJIOpOIJIaCTOB B mporecce (oTocuHTe3a. CBeToBass U TeMHOBas (a3bl. PomoodbixaHue, Cs., Cs. u CAM-
munbl ¢pomocuHme3a. I[IpoAyKTHBHOCTb (OTOCHMHTe3a. BivsHUe pas3nnyHbIX (PAKTOPOB Ha CKOPOCTb
¢oTocuHTe3a. 3HaueHHe (HPOTOCUHTE3A.

XemocuHTe3. Pa3HooOpaswe OpraHM3MOB-XeMOCHHTETHKOB: HUTPUOHULMDYIOI[He OaKTepu,
)Kene300aKkTepru, cepobakTepuy, BOIOPOJHbIe OaKTeprH. 3HaueHre XeMOCHHTe3a.

AHaspobHble oprann3Mel. Buzbt 6poskenvst. [TpogyKTel OpO’keHUsI ¥ UX HUCTIO/Ib30BAHKE UeTI0BEKOM.
AHaspobHbIe MUKPOOPTaHU3MbI KaK 00beKThl OMOTeXHOIOTHH 1 BO30yauTenn Oose3Hex.

A3po6HbIe OpraHu3Mbl. JTambl YHEPreTHUeCcKoro obmMeHa. IToAroToBUTeNbHBIM 3Tar. ['TMKOMM3 —
OeCcKHCIOpO/IHOE paciieryieHre TTF0KO3bI.

Buosiornueckoe OKuC/IeHWe, WIA K/IeTOUHOe [bixaHuWe. Ponb MUTOXOHZApPHII B TMpoLeccax
Ouonornyeckoro okucieHus. Llukmmueckre peakiuu. OKuciuTenbHOe (HochopuupoBaHue. Hepaus
MeMbpaHHoeo epadueHma npomoHos. Cunme3 ATD: paboma npomoHHol AT®-cunmassbl. TlpenmMyiiiecTBa
a3pobHoro myTy 0OMeHa BelleCTB repe/ aHa3poOHbIM. D(PEeKTUBHOCTb IJHEPreTHUeCKOro 0OMeHa.

JleMoHCTpauu

[optpetsl: k. [Tpuctin, K.  A. TumupsizeB, C. H. Bunorpaackuii,  B. A. DHrenbrapar,
[1. Mutuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxembl: «POTOCHHTE3», «DHepreTuueckuii obmen», «buocuHTe3 benka», «CTpoeHue
dhepmeHTa», «Xe€MOCHHTE3».

Ob6opy/ioBaHKe: CBETOBOM MMKPOCKOI, 000pyJoBaHWe [iji TIPUTOTOBJEHUSI TOCTOSIHHBIX U
BpeMeHHbIX MUKpOIIperaparos.




JIaGopaTtopHas pa6oTa «lI3yueHre KaTa/UTUUECKOW AaKTUBHOCTU ¢epMeHTOB (Ha TMpuMepe
aMuJ/ia3bl WK KaTasasbl)».

JlaGopaTropHas pabora «/3yueHue ¢epMeHTaTUBHOIO paclleryieHusi TePOKCHZA BOZOPOAA B
PaCTUTE/TbHBIX 1 )KUBOTHBIX K/IeTKaX».

JIaGopaTopHas padora «CpaBHeHHe MpoLeccoB (POTOCUHTE3a U XeMOCHHTE3a».

JIaGopaTopHas pabora «CpaBHeHHe MPOLIeCCOB OPOXKEHUS U JAbIXaHUSI».

Tema 7. HacnegcTBeHHas nH(popManusa U peanu3saijus eé B KJIeTKe

Peakiiny maTtpyuHOro cunresa. [IpyHIMIT KOMIUIEMEHTapHOCTH B peakLUsIX MaTPUYHOIO CHHTe3a.
Peanuzaiiusi Hacie[CTBeHHOW WHQopMaluu. ['eHeTMUeCKUl KO/, ero CBoWcTBa. TpaHCKpUILUA —
MaTpyuuHbld cuHTe3 PHK. [IpuHIMOBI TpaHCKpPUIILMM: KOMIUIEMEHTapHOCTb, AaHTUIIApaslie/IbHOCTh,
acumMmeTpruuHoCTh. Co3pesaHue mampuuHbix PHK & sykapuomuueckoli kiemxke. Hekooupyrowjue PHK.

TpaHcnsuuys u eé stanbl. Yuactue TpaHcropTHeIx PHK B GuocuHTe3e Oenka. YcioBusi OMocuHTe3a
6enka. KogupoBaHue aMuHOKHC/IOT. Posib pubocom B brocuHTe3e Gernka.

CoepemeHHble npedcmasneHus 0 cmpoeHuu 2eHog. OpraHv3alyis reHoMa y MpoKapyoT U 3YKapuoT.
Perynsiusi akTUBHOCTH T€HOB Yy TpOKapuoT. 'mnoTe3a onepoHa (@. XKakob, K. MaHo). MoseKyasipHble
MexaHu3Mbl dKcnpeccuu 2eHog8 y sykapuom. Poab xpomamuHa & pezyasiyuu pabombl 2eHo8. Perynsius
0OMeHHBIX TpoLieccoB B KieTke. KyieTouHblii romeocTas.

Bupychl — Hek/ieTouHble (YOPMbI KU3HU U 0OMraTHbIe rmapasuTbl. CTpoeHue MPOCThIX U CIIOXHBIX
BUPYCOB, pPeTPOBUpPYCOB, Oakrepuodaros. JKusHeHHbill yuka JHK-codepxcawjux eupycos, PHK-
codepacawjux gupycos, bakmepuogazo8. ObpamHas mpaHcKpunyusl, peeepmasa, uHmezpasa.

BupycHble 3aboneBaHMsl ueioBeKa, KUBOTHbIX, pacteHuii. CIINI, COVID-19, coumanbHble U
MeIUL[UHCKHEe TIPO0/IeMBbI.

BuouHgopmamuka: uHmeepayus u amaauz boabwux Mmaccueos («bigdata») cmpyKmypHbIX
buonozuueckux 0aHHblX. HaHomexHono2uu 8 6uono2uu u meduyuHe. IIpoepammupyemble pyHkyuu 6eakos.
Cnocobbl 0ocmasku nekapcme.

JeMoHCTpauumn

IToprpetsl: H. K. Konbuos, 1. V. ViBaHOBCKUM.

Tabnwiibl v cxembl: «brocuHTe3 Oenka», «I'eHeTHUeCKUH Ko, «Bupychi», «bakTeprodaru».

IIpakTnueckas padora «Co3aHue MO/Ie/IM BUPyCay.

Tema 8. JKu3HeHHBIN LUK K/I€TKH

KnetouHblii 1MK/I, ero rmepuojbl U perynsuus. VHTepdaza u muro3. OcoOeHHOCTH TPOIECCOB,
rpoTeKawilyx B uHTepdase. [ToaroToBka KaeTku K jeneHuto. [IpecuHTeTUueCKUi (MOCTMUTOTHYECKUIN),
CUHTETUUeCKHN U MIOCTCUHTeTUYeCKUH (MPeMUTOTHUYECKHH) Tepuo/ibl HHTep(dasbl.

Matpuunsiii cunTtes JHK — pervmkaums. Ilpunuune! pervvkanmu [JHK: KomriemeHTapHOCTS,
MOTYKOHCEPBATUBHBIM CUHTE3, aHTUMNapalienbHOCTb. Mexanusm pervikaiuu  [JHK.  Xpomocowmsl.
Crpoenue xpoMocoM. Terromepsl U TesloMepas3a. XpOMOCOMHBIM HabOp K/I€TKU — KapUOTHUIIL. JJUTUTOMIHBIN U
raryIonHbIN Habopbl XpoMocoM. ['oMoIorHUHBIe XPOMOCOMEI. [10/I0BBIE XPOMOCOMBI.

Henenue knetkn — muTo3. CTauu MUTO3a M MPOMCXOJSIMe B HUX MPOLeCChl. THIbI MUTO3a.
KapurokuHes 1 qutokuHes. bruosornueckoe 3HaueHre MUTO3a.

Perynsiuss MUTOTHUECKOTO I[MK/Ia K1eTKU. [IporpaMMupyeMas KjieTouHasi THOesib — ariomnTo3.

KnetouHoe s7po, XpomMoCOMBI, (yHKLMOHa/lbHasi TeHOMHKA. MexaHusmbl  npoaugepayuu,
OougpgepeHyupoeku, cmapeHus u 2ubeau kaemok. «Llupposas knemka» — bGuouHpopmamuueckue mooenu
(hyHKYUOHUPOBAHUS KAEMKU.

JeMoHCTpanumn

Tabmiipl U cxembl: «KU3HEHHBIN LMK/ KJIeTKW», «Muto3y», « CTpoeHre XpoMoCoM», «Perkarus
OHK».




O6opyoBaHKe: CBETOBOM MUKPOCKOTI, MUKPOTIperiapaThl: «MHUTO3 B K/IeTKax KOpellKa JIyKa».
JTabopaTopHas pabora «/3yueHre XpOMOCOM Ha FOTOBBIX MUKPOTIperaparax».
JIaGopaTopHas pabota «HabmomeHre MHUTO3a B K/IeTKax KOHUMKA KOpeIllKa jyKa (Ha TOTOBBIX

MHKpOIpernaparax)».

Tema 9. CTpoeHnne u ¢GyHKIMM OPraHU3MoOB

Buonornueckoe pasHooOpasue opraHn3MoB. OJHOK/IETOYHBIE, KOJIOHHAIbHbIE, MHOTOK/IETOYHbIE
OpraHU3MBbl.

Oco0eHHOCTH CTPOEHUsSI U JKU3He[esTeTbHOCTH OJHOK/IeTOUHBIX OpraHM3MOB. BakTepuu, apxew,
OJJHOK/IETOYHBIE TPUOBI, OTHOK/IETOUHBIE BOIOPOC/IH, IPYTHe TIPOTUCTHI. Ko/IOHMAaIbHbIE OPraHU3MBl.

B3aumocBsA3b yacTeld MHOTOK/IETOYHOIO OpraHv3Ma. TKaHy, opraHbl U CUCTeMbl OpraHoB. OpraHusm
Kak efjuHoe Liesioe. I'omeocTas.

Tkanu pacteHwit. Tumbl pacTUTeNBHBIX TKaHel: oOpa3oBaTesbHasi, TOKPOBHas, IPOBOJSILIAs],
OCHOBHasi, MexaHW4ecKasi. OCOOEHHOCTM CTpOeHMs, (YHKIMH M pPAaCIOJIOKeHWs] TKaHeld B OpraHax
pacTeHuH.

TkaHM >KMBOTHBIX W 4ejioBeKa. TWMbl >XMBOTHBIX TKaHeW: >MUTe/vanbHas, COeJWHUTe/bHas,
MblllleyHasi, HepBHasi. Oco6eHHOCTH cTpoeHUs], GYHKLMMA U PACIO/Io)KeHUs: TKaHell B OpraHax >KUBOTHBIX U
yesioBeKa.

Opranel. BereraTuBHble M TreHepaTHBHble OpraHbl pacTeHWMd. OpraHbl WM CHUCTEMbl OpraHoB
JKUBOTHBIX U YesioBeKa. DyHKIIMY OPraHoB U CUCTeM OpraHoB.

Onopa Tena opraHu3MoB. Kapkac pacrenuid. CkesieTbl OJHOK/JIETOYHBIX M MHOT'OK/IETOYHBIX
JKUBOTHBIX. Hapy>KHbII ¥ BHYTpeHHU cKesleT. CTpOeHYe U TUIbl COeIMHeHUs KOCTeM.

[BiKeHre opraHyW3MoB. [IBi)KeHUe O/IHOK/IETOUHBIX OpPraHU3MOB: aMé00HuHOe, >KT'YTHUKOBOE,
pecHUYHOe. [IBi)KeHHe MHOTIOK/IeTOYHBIX pPacTeHWM: TPOMW3Mbl M HAacTHU. [IBW)KeHHe MHOTOK/IeTOYHBIX
JKMBOTHBIX U YesioBeKa: MblileyHasi cicteMa. Pediekc. CKeneTHbIe MBIIILIBI M UX paboTa.

ITutanne opranusmos. [lorsomjeHve BOABI, YIJIEKUCIOIO rasa W MHWHepaJbHBIX BelleCTB
pacteHussMy. [luraHue >XKUBOTHBIX. BHYTpUIIONIOCTHOe ¥ BHYTPUK/IETOUHOe TMileBapeHue. IluraHue
TO3BOHOYHBIX  JKMBOTHbIX. OTfensl MUIEBapUTeIbHOrO  Tpakra. [luieBapuTesibHble  JKesle3bl.
[TuieBapuTesnbHas cUCTeMa YeioBeKa.

[pixaHve opraHusmoB. /[lpixaHWe pacTeHUW. /[lpixaHWe >XUBOTHbIX. [uddys3us rasos uepes
MOBEPXHOCTh KJeTKW. KokHoe fpixaHue. [IpIxaTenbHasi TIOBePXHOCTh. KabepHOe M JIEroyHOe JbIXaHHe.
[lpIxaHue TI03BOHOYHBIX JKUBOTHBIX M YeJIOBeKa. OBOJIIOLMOHHOE YC/IOXKHEHWe CTPOeHMs JIETKUX
TIO3BOHOYHBIX JKMBOTHBIX. [lpIxaTesibHasi chcTeMa yesjoBeKa. MexaHW3M BEHTWIALMM JETKUX Yy NOTULL U
MJIEKOTIUTAIOIINX. Perysiius Abixanus. [lbixaTesbHble 00bEMBI.

TpaHCIIOpT BelecTB y OpraHuM3MOB. [paHCIIOPTHBIE CUCTeMbI pacTeHWW. TpaHCHoOpT BelecTB Y
JKUBOTHBIX. KpoBeHOCHasi cuctema u eé opraHbl. KpoBeHOCHas cucTema IO3BOHOUHBIX >KUBOTHBIX U
yesnioBeka. Cep/iLie, KPOBEHOCHBIE COCYZbI M KpOoBb. Kpyru KpoBooOpaiijeHusi. OBOJFOLIMOHHBIE YCI0KHEHHST
CTpOeHUsI KpOBEHOCHOU CHCTeMbI TT03BOHOYHBIX KMBOTHBIX. PaboTa cep/iiia v eé pery/isiiusl.

Brisenenue y opraHusmoB. Beifienienue y pacrteHui. BeieneHue y >kKMBOTHBIX. CoKpaTWTeIbHbIE
Bakyosid. OpraHbl BbljjesieHust. OUIbTpaLUs, CeKpelLdsi U 0OpaTHOe BCachlBaHWE KaK MeXaHH3Mbl PabOThI
OopraHoB BbifiesieHUs. CBsi3b IOJIOCTU Teja C KPOBEHOCHOW W BbIJENUTeNbHOM CUCTeMaMU. Beiienenue y
MO3BOHOUHBIX JKUBOTHBIX U uesnoBeka. [Touku. CtpoeHue u (yHKIMOHMpPOBaHHe HedpoHa. ObpazoBaHUe
MOUH y YeJsIOBeKa.

3amyTa y OpraHMs3MoB. 3allydTa y OJHOK/IETOYHBIX opraHusMoB. Criopbl 0OakTepuili M ILJMCTbI
MpOCTeHIIMX. 3allidTa Y MHOTIOK/IeTOYHbIX pacTeHud. Kytukyna. CpejcTBa MacCMBHOM M XMMHYeCKOU
3auThl. PUTOHLUABL.

3amura y MHOIOK/IeTOYHBIX JKMBOTHBIX. [IOKpPOBBI M MX NpPOM3BOAHBIE. 3aljuTa OpraHvdsMa OT
Oone3Heit. ViMMyHHasi cucTeMa dejioBeKa. K/leTOUHBIM M T'YMOpa/bHbIA WMMYHHUTET. BpOXKAEHHBIN U



npuobpeTéHHbIN crieldryeckuii UMMYHUTeT. Teopusi KJoHaIbHO-CeeKTUBHOrO0 nMmyHuTeta (I1. Opsmx,
®. M. Bepaert, C. ToHeraBa). BocnanurenbHble OTBeTbl OpPraHvM3MOB. Posjib BPOXKAEHHOTO MMMYHUTETa B
Pa3BUTUU CUCTEMHBIX 3a00/1eBaHU.

Pa3ngpakuMoCTe U peryssiguds y OpraHu3MoB. Pa3/pa)KMMOCTb y OJHOK/IETOUHBIX OpPraHM3MOB.
Takcucel. Pa3npa)xuMoCTh U perynsnys y pacTeHu. POCTOBBIe BelljecTBa M UX 3HaYeHUe.

HepBHasi cuctema u pedieKTopHasi peryysiiys y >KUBOTHbIX. HepBHasi cucreMa U eé OT/eJbl.
OBOJIIOLIMOHHOE  YC/IO’KHEHHWEe CTPOEHHsI HePBHOW CHCTeMbl Y JKMBOTHBIX. OTZAesbl TOJIOBHOIO MO3ra
T03BOHOYHBIX >)KUBOTHBIX. Pediekc u peduiekTopHasi fyra. besycioBHbIe U yc/ioBHbIE pe/ieKChI.

['ymopanbHas perysslus U SHLOKPUHHAs CHCTeMa JKUBOTHBIX U yesioBeKa. JKesesbl SHIOKPUHHOMN
CUCTeMbl M WX TOPMOHBL /[leliCTBHMe TOPMOHOB. B3aMMOCBSI3b HepBHOM M SHJOKPDUHHOM CHUCTEM.
['unoTanamo-runodusapHas CucTema.

JleMoHCTpanuu

Ioptpert: W. I1. I1aB/0B.

Tabauiibl ¥ cxembl: «OJHOK/IETOUHbIE BOJOPOCIN», « MHOTOK/IETOUHbIE BOJAOPOCIN», «bakrepun»,

«[Ipocrerimme», «OpraHbl LBETKOBbIX pacTeHUl», «CHCTeMbl OpPraHOB I103BOHOYHBIX JKHBOTHBIX»,
«BHyTpeHHee cTpoeHWe HacekoMbIX», «TkaHu pacTeHuii», «KopHeBble cucTeMbl», «CTpoeHHe CTebis»,
«CTpoeHHe JMCTOBOM TIJIaCTUHKW», «TKaHU >XUBOTHBIX», «CKejieT dejioBeKa», «lluleBapuTesbHast
cucreMa», «KpoBeHOCHasl cucTtemar, «/bixatesnbHas cucreMa», «HepBHas cuctemar», «Koxa», « MblllieyHas
cucTema», «BblgenuTenbHas CUCTeMa», «JHJOKPUHHasi cucteMa», «CTpoeHWe MbILbDy, «AMMYyHUTET,
«KumeuHorionoctHele», «CxeMa MUTaHUsI pacTeHU», «KpoBeHOCHbIe CHCTeMbl TT03BOHOYHBIX KUBOTHBIX»,
«Ctpoenve tuapbl», «CTpoeHWe IUlaHapUuW», «BHYTpeHHee CTpOeHWe [OXKAEeBOro uepssi», «HepBHas
cuctema pbib», «HepBHas cucreMa JSTYIIKH», «HepBHasi cucTeMa npecMBbIKaroIuxcs», «HepBHasi crctema
nTyL», «HepBHasi cucTema myleKonuTaroIuX», «HepBHasi cuctemMa yesioBeKa», «Pediekc».

OGopyoBaHMe: CBETOBOM  MUKDOCKOI,  MHKpOTpernapaTbl  OJHOK/JIETOYHBIX  OPraHU3MOB,
MUKpOIpernaparbl TKaHel, paKOBHMHbI MOJUIFOCKOB, KOJUIEKLIUM HACEKOMBIX, WIVIOKOXKUX, >KUBbIE
9K3eMIUISIPbl KOMHATHBIX paCTeHUH, repOapuu pacTeHUH pa3HbIX OT/AE/IOB, BJa)KHbIe TIperiapaThl )KUBOTHBIX,
CKesleThl TM03BOHOYHBIX, KOJUIEKI[UM 0eCro3BOHOUHBIX >KUBOTHBIX, CKeJleT uejioBeKa, 00opyJoBaHUe isi
JIEMOHCTpAIK TIOYBEHHOTO0 W BO3[YIIHOTO MUTAHWs pacTeHWH, pacIleryieHrsi KpaxMana v OenKkoB TOZ
nerictBueM (epmMeHTOB, 000pyJOBaHUe il I€MOHCTPAL[UM OIbITOB 10 W3MEPEeHUI0 >KU3HEeHHOW EMKOCTH

NErKNX, MeXaHU3Ma /IbIXaTelbHbIX JBWKEHHH, MO/IeJT TOJIOBHOTO MO3Tra Pa3/IMuHbIX KUBOTHBIX.
JIaGoparTopHas padora «l/I3yueHure TKaHel pacTeHUI».
JIaGopaTopHas padota «/I3yueHure TKaHeH )KUBOTHBIX».
JTabopaTopHas padoTa «VI3yueHre OpraHoB LIBETKOBOTO PAaCTEHUSI».

Tema 10. PasMHO)XeHHe U pa3BUTHe OPraHU3MoOB

@®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecriosioe (BK/IIOuUasi BereTaTWBHOE) M TI0/0Boe. Bujpl
6ecrosoro pa3MHOXKEHUS: TIOUKOBaHHe, CIIOPYJIALUs, (pparMeHTalysi, KIIOHUpOBaHUe.

[TonoBoe pasmHoxeHue. [lonoBbie KieTku, Wind rametbl. Meiio3. Craguu meiio3a. [loBeneHue
xpoMocoM B Merio3e. Kpoccunrosep. buosiornueckuii cMbIC/T Melio3a U TIOJIOBOTO Tpoiiecca. Meiio3 u ero
MeCTO B KU3HEHHOM LIMK/Ie OPTaHU3MOB.

[Tpen3apopiiiieBoe pa3BuTHe. ['aMeToreHe3 y >KUBOTHBIX. [lomoBbie >xese3bl. ObOpa3oBaHue U
pa3BUTHe MOJIOBBIX K/1eTOK. CriepMartoreHes 1 ooreHe3. CTpoeHue MOJIOBbIX K/IeTOK.

OrnutofoTBOpeHre U 3MOpUOHaIbHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS: Hapy’KHOe,
BHyTpeHHee. [lapTeHoreHes.

WHauBuAyanbHOe pa3BUTHe OpraHu3MoB (OHTOreHe3). OMOpHOJIOTMS — HayKa O Ppa3BUTHU
opraHu3mMoB. MopgoeeHe3 — 00Ha U3 21aeHbix npobaem ambpuono2uu. KoHyenyus mopgozeHos u moodenu
Mopgoeeneza. Craguu >SMOpHOreHe3a J>KUBOTHBIX (Ha TipuMepe JiATyiiky). Jlpobienwe. Twuribl
npobsieHust. /JlemepMUHUpPOBAHHOe U  HeOepMUHUPOBaHHoe OpobieHue. baacmyaa, munbl  6aacmya.



OcobeHHocTy [pobeHUs] MIEKOMUTAIOLIMX. 3apOAbIleBble TUCTKU (TacTpy/sLusi). 3aKkiaZka OpraHoB U
TKaHel W3 3apoJblllleBbIX JIUCTKOB. B3anMHOe BMsHMe uyacTeld Ppa3BMUBAOLLErocs 3apojpliia
(omOpuoHanbHast WHAYKUMS). 3ak/iafika IJlaHa CTPOEHHs] J>KMBOTHOTO KaK pe3y/bTaT HepapXxuyecKrx
B3aMMOJIEHCTBUM TeHOB. BiusHue Ha SMOpHUOHAanbHOe pasBUTHE PpasMWYHBIX (DAaKTOPOB OKpY’Karolei
cpefpbl.

PocTt 1 pa3BuTHe >XMBOTHBIX. [locT3MOpHOHanbHBIN mepuos. IIpsiMoe ¥ HerpsiMoe pa3BUTHE.
Pa3Butre ¢ MeTamMopdo3oM y 0ecrio3BOHOUYHBIX M TTO3BOHOYHBIX JKMBOTHBIX. BHoornyeckoe 3HaueHue
IPSAMOTO U HEMNpsIMOI'O PasBUTHS, UX paclpocTpaHeHue B Ipupofe. Turbl pocTa >KUBOTHBIX. DPaKTOPbI
peryisiui poCTa >KUBOTHBIX U uesnoBeka. CTafuM TMOCTIMODHUOHANBLHOTO DPAa3BUTHSL Y JKUBOTHBIX U
yesioBeka. [Teprozbl oHTOreHe3a uenoBeka. CTapeHre W CMePTh Kak OMOIOTHUecKue TIpOLIeCChI.

PasMHOKeHMe U pa3BuTHe pacTeHuid. ['ametoduT u criopodut. Melio3 B >KM3HEHHOM LIMKJ/Ie
pacrenuii. Obpa3oBaHue Criop B mporjecce mMeiio3a. ['ameToreHe3 y pactenuil. Oruio[0TBOpeHre U pa3BUTHE
pacTUTe/bHBIX OPraHU3MOB. /IBOIHOE OTUIO/IOTBOPEHHME y L[BETKOBBIX pacTeHuil. OOpa3oBaHue 1 pa3BUTHE
CeMeHHU.

MexaHW3MBbI peryJisiiui OHTOreHe3a y paCTeHUH Y )KUBOTHBIX.

JleMoHCTpanuu

[optpetsl: C. I'. HaBawmH, X. InemaH.

Tabnuubl ¥ cxeMbl: «BeretaTBHOe pa3MHOXKeHUe», «Turbl 0ecrosoro  pasmMHOXKeHHs»,
«Pa3MHOKeHUe XJIaMUJIOMOHa/ibl», «Pa3MHO)KeHUWe 3Br/eHbl», «Pa3MHOXeHUe THUpbl», «Melio3»,
«XpoMocoMbl», «l'ameroreHes», «CTpoeHMe sMHLIEK/IeTKM M crepmaTto3ouja», «OCHOBHble CTafuu
OHTOreHe3a», «lIpsMoe W HenpsiMoe pa3BuTHe», «Pa3BUTHME MaNCKOro >XyKa», «Pa3BHUTHE capaHuW»,
«Pa3Butue sArymIKu», «/IBOMHOe OIUIOJOTBOpeHMe Yy LBeTKOBBIX pacTeHWi», «CTpoeHue ceMsH
OJITHOZIONBbHBIX M [JBYAOJNbHBIX pacTeHui», «’KHW3HEeHHbI LUK/ MODCKOW KamyCTbl», «KW3HEHHBIM LUK/
MXxa», «KHM3HeHHbI! LUK/ allOpPOTHHKa», «KU3HEeHHBbIN LUK/ COCHBD».

Ob6opy/ioBaHye: CBeTOBOM MHMKPOCKOI, MMUKpOIIperapaThl SHIeK/JeTOK U CIIepMaTo30M/|0B, MO/IeNb
«IUK/1 pa3sBUTHUSA JIATYLLIKU».

JTabopaTtopHas pabora «l/3yueHre CTpOeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIperiapaTax».

ITpakTHueckas pabdora «BoisiBleHre TPU3HAKOB CXO/CTBA 3apPO/bIILIel T03BOHOUYHBIX KUBOTHBIX».

JIaGoparopHas pabora «CTpoeHHe OPraHOB pa3MHOKEHHUS BBICIIIMX PaCTeHU».

Tema 11. I'eHeTHKa — HAyKa 0 HAC/IEACTBEHHOCTH U M3MEHUHMBOCTH OPraHU3MoOB

Vcropust CTaHOB/IEeHWsS W Pa3BUTHSI TeHETHKHM KakK Hayku. Paboter I'. Mengens, I'. me ®pusa,
T. Moprana. Posib oTeuecTBeHHBIX YyuéHbIX B pas3Butum TeHeTWkd. Pabotei H. K. KosmeroBa, H.
W. BaBusogsa, A. H. Benosepckoro, I'. []. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumocgeesa-Pecosckoro.

OcHOBHBIE TeHeTHYeCKue IIOHATHUS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, ajljle/IbHble [eHbI,
anbTepHaTUBHbIE MPH3HAKH, JOMUHAHTHBIA M peLieCCUBHbIM MPH3HAK, TOMO3WUIOTa, FeTepo3nurora, YucTas
miHUs,  THOpWABL, TeHoTHr, ¢eHoTurl. (OCHOBHBIE MeTOABl TeHEeTHUKW: THUOPU0TOTHUeCKUH,
LIUTOJIOTUYECKUM, MOJIEKY/IIPHO-TeHeTUUeCKUM.

JleMoHCTpanuu

[Hoprpetel: I'. Menpens, I'. ge ®pus, T.Mopran, H. K. Kosbsuos, H. W. Basunos, A.
H. benosepckuii, I'. [1. Kapnieuenko, FO. A. ®unmunuenko, H. B. TumodeeB-PecoBckuid.

Tabnuiibl ¥ cxeMbl: «MeTo/bl TeHeTUKW», «CXeMbl CKpellBaHus».

JIaGopaTopHas pabora «/lpo3oduna Kak 00beKT reHeTHYeCKUX UCCIeJOBaHU».

Tema 12. 3aKOHOMEpPHOCTH HAC/IeAICTBEHHOCTH

MonorubpuHoe ckpeiijuBaHue. [1epBbIii 3aK0H MeH/iesist — 3aKOH eIMHO00pa3usi THOpH/0B MIEPBOTO
nokoseHusi. [lpaBuno AoMuHMpOBaHHWs. BTopoi 3akoH MeH[enss — 3aKOH pacileTuieHusl TPHU3HAKOB.
LluTonornyeckrie 0OCHOBBI MOHOTMOPU/THOTO CKPeIMBaHUs. ['UIoTe3a UUCTOThI raMeT.



AHanu3upytolllee  cKpelluBaHue. [IpoMe)XyTOUHBIM XxapakTep Hac/jaefoBaHus. PaciierieHue
TIPU3HAKOB TIPU HElO/JTHOM JOMHUHHPOBAHUU.

OurubpugHoe ckpemyBaHue. TpeTHMM 3akoH MeH/jelnss — 3aKOH He3aBHCHUMOrO Hac/ie/[OBaHHs
MpU3HAKOB. LInTo/I0rnUecKrie 0OCHOBBI TUTHOPUAHOTO CKpeIBaHus.

CueruvieHHOe Hac/iefioBaHWe Npu3HakoB. Pabotel T. Moprana. ClierieHHOe Hac/ieZjoBaHHe TeHOB,
HapyllleHue CLeMJIeHHs MeXXy FreHaMU. XpOMOCOMHas TeOpUs HaC/1eICTBeHHOCTH.

['eHeTrKa nosia. XpOMOCOMHBIA MeXaHU3M OMpejie/ieHus 110/1a. AyTOCOMBI U TI0JIOBbIE XPOMOCOMBI.
['oMorameTHbIi ¥ reTeporaMeTHbld MOJI. ['eHeTHueckas CTPYKTypa MOJIOBbIX xpoMocoM. HacnemoBaHue
TPHU3HAKOB, CL{IJIEHHBIX C TI0JIOM.

leHoTMn Kak 1enoCcTHasg cuctema. [lneloTporiMss — MHOXKeCTBEHHOe [IelCTBHe TeHa.
MHOXeCTBeHHBIM ajieii3M. B3auMogencTBUe Heasie/bHbIX TeHOB. KoMIjieMeHTapHOCTb. JMMCTas.
[Tonmumepus.

['eHeTHYeCKUI KOHTPO/Ib PAa3BUTHSI PaCTeHUM, )KUBOTHBIX U UeoBeKa, a Takke (DHU3U0I0ruuecKux
MIPOLIECCOB, MOBEIEHUS] U KOTHUTUBHBIX (YHKIUH. ['eHeTHUeCKHe MeXaHW3Mbl CUMOHOTreHe3a, MeXaHU3MbI
B3aUMO/IEHICTBUSI «XO3UH — TIApa3suT» U «XO03UH — MHKPOOHMOM». I'eHeTWuecKre acreKTbl KOHTPOJIS U
M3MeHeHUsl Hac/eCTBeHHOM UH(OPMALIMU B MIOKOJIEHUSIX K/IeTOK ¥ OpPraHW3MOB.

JleMoHCTpanuu

[Moptpetsi: I'. MeHgens, T. Mopras.

Tabsuiel ¥ cxembl: «IlepBbili ¥ BTOpOM 3aKOHBI MeH/ens», «Tpetuii 3akoH MeHzesns»,

«AHanusupyolllee CKpeluBaHue», «HernosmHoe foMUHUpPOBaHKe», «ClieryieHHOe Hac/leZjoBaHue TPU3HaKOB
y Apo3odusbl», «['eHeTHKa romna», «Kapuotun uenoBeka», «KapuoTtun apo3odusibi», «KapuoTun MTULIb»,
«MHOKeCTBEeHHBIH aien3M», «B3auMo1eliCTBHE TeHOBY.

Ob6opyoBaHKe: MOJieJIb /IS IEMOHCTPAIMK 3aKOHOB eMH000pa3susi THOPUIOB TIepBOro TTOKOIeHHs

Y pacllerieHus: MPU3HaKOB, MO/le/lb /il IeMOHCTPAL[MU 3aKOHA He3aBUCHMOTO Hac/ieZloBaHUs MPU3HAKOB,
MOJiesib IS IEMOHCTpAL[MM  CIIeTJIeHHOTO — HAc/je[OBaHUs TPU3HAKOB, CBETOBOM  MHKPOCKOTI,
MHUKpoIipernapar: «/Ipo3odusa».
IIpakTnueckas padora «VI3yueHue pe3ybTaTOB MOHOTHOPUIHOTO CKPEI[UBaHUS Y IPO30(HIIbD».
IIpakTnueckas padora «/I3yueHue pe3ybTaTOB AUTHOPUIHOTO CKPELUBAHUS Y JPO30(UIIBD».

Tema 13. 3aK0OHOMepPHOCTH U3MEHYUBOCTH

B3aumogeiicTBue reHOTUNA U cpefibl Mpu (HopMUpOBaHUK (eHOoTura. MI3MeHUMBOCTh TMPU3HAKOB.
KauecTBeHHbIe 1 KO/TMYEeCTBEHHbIE MPHU3HAKWA. BUIbI 13MEHUMBOCTH: HeHAC/Ie[CTBEHHAsl U HaC/1eICTBeHHasI.

MopudurkalioHHass M3MeHUMBOCTb. Poiab  cpeibl B (POPMHPOBaHMM  MOAW(UKAL[MOHHOU
n3MeHUMBOCTU. HopMma peakuyy npusHaka. BapraloHHbIM psj, M BapualMoHHas kpvBas (B. MoranHcen).
CBoiicTBa MOAU(PUKALIMOHHON U3MEHUMBOCTH.

l'eHoTnnueckass  U3MeHUMBOCTb.  CBOMCTBA  TFeHOTUMIIMYECKOW  W3MEHUMBOCTH.  Bugpl
reHOTUITMYEeCKOM M3MEeHUMBOCTH: KOMOWHATHBHAsI, MyTaL[MOHHasI.

KoM0OuHaTVBHasi W3MeHUMBOCTb. Mei03 U TIONIOBOM TIPOL[eCC — OCHOBa KOMOWHATHBHOMN
M3MEeHUMBOCTH. Pojb KOMOWHATMBHOW W3MEHUYMBOCTH B CO3/lJaHUM TeHETUYeCKOro pa3HooOpasus B
rpeziesiax OJHOI'O BU/a.

MyTaroHHass U3MeHUMBOCTb. BU/IbI MyTaluii: reHHble, XpOMOCOMHBIE, reHOMHbIe. CTIIOHTaHHbIe U
WH/JyLMpOBaHHble MyTalUM. ffepHble M LUTOIIa3MaTUUeckue MyTauud. ComaTuyeckde M I10JI0Bble
MyTauuu. [IpyurHbl BO3HUKHOBEHUS] MyTalvidi. MyTareHbl U UX BAMSIHME Ha OpPraHv3Mbl. 3aKOHOMEPHOCTH
MYTalLlMOHHOIO Mpolecca. 3akoH TOMOJIOTMUeCKWX PpSiIoB B HAaC/lAeJCTBEHHOW MW3MEHUYMBOCTH
(H./. BaBusioB). BHesijepHasi ©3MeHUHMBOCTb 1 HaC/IeCTBEHHOCTb.

OnuzeHemuKa u 3nU2eHOMUKA, po/b 3nuU2eHemu4ecKux (hpakmopoe 8 Hac1e008aHuu U U3MeHUU80Cmu
¢heHomunuueckux Npu3HaKo8 y Op2aHu3Mos.



JdeMoHCTpanumn
IMoprpetsrt: I'. ne ®pus, B. Moranucen, H. 1. BaBusnos.
Tab/uiibl U cxeMbl: «Buzpr U3MEHUYHBOCTU, «MopaudukalmoHHast U3MEHUHBOCTbY,

«KombOuHaTiBHasE W3MEHUMBOCTb», «Meio3», «OrmiogoTBopeHue», «leHeTHueckre 3aboseBaHus
yesioBeKa», « Buibl MyTaruiin.

Ob6opyznoBaHue: kuBble U repbapHbIe 9K3eMIUISIPbl KOMHATHBIX PacTeHuH, pucyHku (dotorpadum)
JKUBOTHBIX C Pa3/IMUHbIMU BUJJaMU U3MEHUUBOCTH.

JlabopaTopHasa pab6ora «/ccnenoBanre 3aKOHOMEPHOCTeW MOAM(UKAIMIOHHOW W3MEeHUYMBOCTH.
[TocTpoeHre BapyallMOHHOIO psiZia U BapUALJMOHHOU KPHUBOM».

IIpakTHueckas padora «MyTtaruu y 1po30¢ubl (Ha TOTOBBIX MUKPOIIPerapaTax)».

Tema 14. I'eHeTHKA Ue/I0BeKa

KapuoTtun uenoBeka. MexxqyHapoJHasi mporpaMMa HWCC/Ae[OBaHUsI TeHOMa uesjioBeKa. MeTojpl
M3yUeHUs] TeHEeTHKU Ye/iOBeKa: TeHeaJlorMuecKui, OM3HElOBbIN, I[UTOreHEeTUUeCKUH, MOy ISIMOHHO-
CTaTUCTUYECKUW, MOJIeKy/IsIpHO-TeHeTUueckuii. CoBpeMeHHOe Oripefie/ieHle TeHOTHIa: TOJIHOTeHOMHOe
CeKBeHUPOBaHWe, TeHOTUIIMpOBaHMEe, B TOM uucie ¢ nomoulblo [IP-anammsa. HacnencrBeHHbIe
3aboseBaHusl yesioBeKa. ['eHHble W XPOMOCOMHBbIE 00JIe3HH uesoBeKa. BoJjie3HW C Hac/ie[CTBEHHOU
TMpe/pacioyoyKeHHOCThI0. 3HaueHre MeIULIMHCKOM TeHeTUKHU B TIpeloTBpallleHUH U JieueHWH reHeTUYeCKUX
3abosieBaHull  YesiloBeKa. Me/UKO-TeHeTHUeCckoe KOHCYy/bTHpoBaHUWe. CTBO/OBbIe K/eTKW. [loHsATHe
«TeHeTUUeCKOTO TIpy3a». JTHUYECKHe acCTeKThl HCC/IeJOBaHWMM B 00/1aCTH pellaKTUPOBAaHUS T'eHOMa W
CTBOJIOBBIX K/IETOK.

leHeTnueckue (akTOpbl TIOBBIIIEHHONW UyBCTBUTE/NLHOCTHM 4YeloBeKa K (U3UMYECKOMY U
XUMHUUYECKOMY 3arpsi3HeHUI0 OKpyKatolllell cpefbl. ['eHeThueckasi TpeJpacrio/ioO’KeHHOCTb uejioBeKa K
1aTOJIOTUSIM.

JdeMoHCTpanumn

Tabnuubl 1 cxembl: «kKapuoTurn —4yesoBeka», «MeToibl W3ydeHUsI TEeHETHKW UesloBeKa»,
«['eHeTnueckue 3ab0neBaHNsl UeOBEKa».
IIpakTnueckas padora «CocraBieHre U aHa/TA3 POIOC/IOBHOM».

Tema 15. Cestekuyisi OpraHM3MoB

JoMecTukanus 1 cenekuus. 3apoK[eHue CejIeKLUMU U JoMeCcTUKaumu. Yuenue H. V. BaBuoBa o
LleHTpax TPOMCXOXKIEHUSI ¥ MHOT000pa3susi Ky/JbTYPHBIX pacTeHW. PoJib Ce/eKIi[ui B CO3ZAHUH COPTOB
pacTeHul U MOpOoJ, XXKUBOTHBIX. COPT, MOpOJa, ITaMM. 3aKOH FOMOJIOTUUECKUX PS/IOB B HAC/Ie[CTBEHHOMN
n3meHunBoctu H. V1. BaBuioBa, ero 3HaueHue /ijisi CeJIeKI[MOHHON PabOThI.

MeTozbl CeneKIMOHHOM paboThl. VICKyCCTBEHHBIA OTOOP: MAaCCOBBIM M WHAWBUAYa/IbHBIA. OTarlbl
KOMOWHAIIMOHHOM ceJieKI[uH. VIcTibITaHue TIPOU3BOIUTE/IeH 110 TOTOMCTBY. OTOOP 0 F€HOTHITY C IIOMOIIIBIO
OLIeHKH (heHOTHIa TIOTOMCTBA ¥ OTOOP M0 FeHOTHUIY C MoMoIIbio aHanm3a JJHK.

VICKyCCTBEHHBIM MyTareHe3 Kak MeTO[| Ce/JIeKI[AOHHOW paboThl. PajualiMOHHBIA M XUMHUECKUH
MyTareHe3 KakK HCTOUHHK MYyTallMi y KyJbTypHbIX (OpM oOpraHu3MoB. Vcrionb3oBaHUe T'€HOMHOTO
pelakTUPOBaHUS U MeTO/I0B peKoMOMHaHTHLIX [THK z/is1 mo/iyueHust MCXOAHOTO MaTeprara [Jijisi CeNieKI[1u.

[TosryueHue TOMUTUIONAOB. BHyTprBUAOBasi rubpuan3aiiysi. BaM3KopoACTBeHHOe CKpelljiBaHue, Win
MHOpUAMHT. HepozicTBeHHOe CKpelluBaHue, WK ayTopuauHr. ['eTepo3uc U ero nMpuuuHbL. Vcronb3oBaHue
retepo3uca B cenekuud. OtpanéHHas rubpuausaius. [IpeosoneHue Oecriofvs MeXBHAOBLIX TMOPHIOB.
[ocTrkeHUs ceneKLMy pacTeHUM U )KUBOTHBIX. «3€/1€Hasi pegomoyusi».

CoxpaHeHHe U U3yueHue reHeTUUeCKHUX PecypCcoB Ky/JbTYPHBIX PACTeHUM U UX JUKUX POAUUen /st
CO3/laHUsI HOBBIX COPTOB U THOPUOB Ce/IbCKOXO3SIMCTBEHHBIX KYJbTYD. M3yueHue, coxpaHeHue U
ynpas/neHue 2eHemMuuyeCKUMU pecypcamu CeabCKOXO3SUCMBEHHbIX U NPOMbICA0BbIX MHCUBOMHbIX 8 Uesx



YAyuWeHUsl Cywecmsylowux u Co30dHUsi HOBbIX NOPOO, AUHUL U KPOCCOB8, 8 MOM uuc/ae C NpuMeHeHUem
COBPeMEeHHbIX Memoo08 HAYUHbIX UCCAe008aHUll, nepedosbix udell U NepcneKmMu8HbIX MexXHOA02UL.

JdeMoHCTpauumn

IHoptpetsl: H. . Basunos, 1. B. MuuypuH, I'. [I. Kapnieuenko, I1. I1. J/IykbsHeHko, b. JI. Actaypos,
H. bopnoyr, /1. K. benses.

Tabnuiibl ¥ cxembl: «IeHTPBI TPOMCXOXKIEHNS U MHOT000pa3susi KyJbTYPHBIX pacTeHUi», «3aKOH
TOMOJIOTUUECKUX PSJOB B HAC/Ae[ICTBEHHOM W3MEHUMBOCTH», «MeToabl cenekiun», «OTaanéHHas
rubpugu3sanys», « MyTareHes».

JlabopaTopHasa pabora «/3yueHrne COPTOB Ky/JbTYpHBIX PpacTeHWA U TIOPOJ, [JOMAIITHUX
JKUBOTHBIX».

JIaGoparopHas paboTta «/I3yueHre MeTO/IOB CeJIeKIIUU PaCTeHU».

IpakTHueckas padorta «IIprBUBKa pacTeHMi».

OKcKypcusi «OCHOBHble MeTOJbl U [JOCTIDKEHMS] CeJleKLIMd pacTeHWd W JKMBOTHBIX (Ha
CeJIeKL[MOHHYI0 CTaHLUI0, TiIeMeHHYI0 (epMy, COPTOMCIbITaTeIbHbIM yUacTOK, B TEIJIMUHOE XO035MCTBO, B
71abopaToOpUI0 arpOyHUBEPCUTETA WJTH HAYYHOTO 1[eHTPa)».

Tema 16. BuoTexHo/10THs ¥ CHHTeTHUYECKasi 010/10rus

OOmbekThl, uCMonb3yeMble B OHOTEXHOJIOTMM, — K/JIeTOUHble W TKaHeBble KYJbTYPHI,
MHUKDOOPTraHU3Mbl, MX XapaKTepUCTHKa. TpaAuliMoHHasi OuoTexHosiorHsi: XseOoreyeHue, TOJyuyeHUe
KHCJIOMOJIOUHBIX TIPOJYKTOB, BUHOZenve. Mukpobuonornueckuii cuHte3. O6beKTbl MUKPOOMO/IOTMUeCKUX
TexHosoruil. I[IponsBoscTBO Oeka, aMUHOKUC/IOT U BUTAMUHOB.

Co3paHue TexXHOJOTMA M WHCTPYMEHTOB lieJleHarpaB/eHHOrO0 H3MeHeHWsT U KOHCTPYWPOBaHUs
F€HOMOB C LjeJ/IbI0 TTOJTyYeHHsI OPraHu3MOB U MX KOMIIOHEHTOB, COZeprKalljiX He BCTpeyaroluecs B Ipupoje
OuoCHMHTeTUYeCKYe MyTH.

Knerounasi utxeHepusi. MeTo/ibl Ky/IbTYphl K/IeTOK M TKaHEelM pacTeHWH U >KUBOTHBIX. KprobaHKH.
ComaTtunueckasi THOpUu3alis M COMaTHUecKuid sMOpuoreHes. Vicmosnb3oBaHUe TaryIOWfloB B CeIeKLUH
pacteHuil. IlonyueHue MOHOK/AOHA/NbHbIX aHmumen. Mcnonb308aHue MOHOKAOHA/BHbIX U NOAUKAOHA/bHbBIX
aHmumen 8 meouyuHe. VICKyCCTBEHHOe OIJIO[JOTBOpeHHe. PeKOHCTPYKIMs SIMLeK/IeTOK U K/IOHHPOBaHUe
JKUBOTHBIX. MeToZ TpaHCIUIaHTaLWu sfiep K/IeToK. TexHono02uu 0300poe/eHusl, Ky/AbMmueupogaHusi U
MUKPOK/IOHA/ILHO20 PA3ZMHOX}CEHUSI CebCKOXO03SLICMBEHHbIX KYAbMYpP.

XpOMOCOMHasi U TeHHasl WHXeHepusl. VCKyCCTBeHHbBIM CHHTe3 TIeHa U KOHCTPYHWPOBaHHe
pekombuHanTHbIX [JHK. Co30aHue mpaHczeHHbIX opeaHu3mog. [10CTKeHuUs U MepCreKTHBBI XPOMOCOMHOM
Yl TeHHOW MH)KeHeprH. DKOJIOTHUeCKHe U STUUeCcKre MPo0/ieMbl TeHHON UHXXeHepHUH.

MepunHckue OuoTexHosioruu. [loctreHoMHass 1dpoBass MegunuHa. [1L[P-guarHocTHKa.
MeTab0/IOMHBIN aHanMM3, TeHOLIEHTPUUECKUM aHaIM3 TpoTeoMa 4YesoBeKa /s OLeHKU COCTOSIHUSI ero
370poBbs. Vcriosib30BaHWe CTBOJIOBBIX K/IeTOK. TapreTHas Teparusi paka. 3D-OmoumkeHepus s
pa3paboTky (yHJAMEHTaNbHBIX OCHOB MEJUIIMHCKUX TEeXHOJIOTHH, CO3/laHWs KOMIUIEKCHBIX TKaHel
COYeTaHWEM TEeXHOJIOTMH TPEXMEepHOro OWOTNpWHTHMHra W cKaddonauHra [ pelieHus 3ajau
MepCOHaIN3UPOBaHHOU MeULIHBI.

Co3paHue BEeKTOPHBIX BAKLIMH C 1[e/IbI0 0becrieyeHus KOMOMHHUPOBAHHOM 3allUThI OT BO30yquTenei
OPBMH, ycraHoBneHHe MO/eKYJsIpHBIX MexaHu3MoB (yHKUMoHUpoBaHus PHK-cozep)kamyx BHUpYCOB,
BBI3BIBAIOIIMX 0C000 OMacHble 3a00/1eBaHus UeioBeKa U JKUBOTHBIX.

JleMoHCTpanuu

Tabmunpl 1 cxeMbl: «VIcronb3oBaHWe MUKPOOPraHW3MOB B TIPOMBIIIEHHOM TPOW3BOJCTBE»,
«KnetouHasi uHXxeHepus», «['eHHass UH)XKeHepus».

JlabopaTopHasi paboTa «/3yueHre 00beKTOB OMOTEXHOOTHH».
ITpakTHueckas padora «IlosyueHre MOJIOUHOKHUC/IBIX TIPOIYKTOBY.



OKkcKypcus «buotexHonoruss — BakKHeMlllasi TIPOM3BOJUTE/bHAsE CUIa COBPEMEHHOCTH (Ha
O1OTeXHOIOTHYeCKOe IPOM3BOZCTBO)».

11 K/TIACC

Tema 1. 3apokaeHue U pa3BUTHe YBO/TIOLMOHHBIX MPe/CTaB/IeHHH B 0HO/I0TUH

OBosrouoHHas Teopus Y. lapsuna. I[Ipenoceliki BOSHUKHOBEeHU AapBUHU3MA. 2KH3Hb 1 HayuyHas
JesarensHOCTD Y. JlapBUHa.

Jerkyiue cunel 3BomoLuy BUAOB 1o Y. JlapBuHy (BbICOKAasg WHTEHCUBHOCTb pa3MHOXEHMS
OpraHW3MOB, Hac/le/ICTBeHHasi I3MEeHUHMBOCTh, O0pb0a 3a CyllecTBOBaHMe, eCTeCTBEHHBINM U MCKYCCTBEHHBIH
otbop).

Odopmnenne cuHTeTUueckoi Teopuu 3Bomoluu (CTD). HeiiTpasbHas Teopusi 3BOJIOLUM.
CoBpeMeHHast 3BOJIFOL[MOHHAs 0Mo/0rUst. 3HaueHre SBOIOLIMOHHOM TeopuH B (POPMHUPOBAaHUM €CTECTBEHHO-
Hay4HOM KapTHHbI MUpa.

JleMoHCTpanuu

[optpetsl: Apuctotens, K. Jlunneit, XK. B. Jlamapk, 3. XK. Cent-Unep, XK. KroBbe, U. [JapBuH, C.
C. YerBepukos, U. U. IlImansraysen, [x. XongeiiH, [. K. besses.

Tabnuiibl u cxeMbl: «CrcteMa »kuBoi npupo/isl (1o K. JInHHe0)», «JIlecTHULa KUBBIX CyIiecTB (Io

Jlamapky)», «MexaHu3m (HOpMHUPOBaHUsI TPHUCIIOCOO/IEHUM Yy pacTeHH W KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmipyta mnytemnectBuss Y. JlapuHa», «Haxogku Y. JapeuHa», «®Popmbl 60pbOBI 3a
cyiiectBoBaHue», «Ilopozbl romybeii», «MHoroobpasue KyabTypHBIX (opM KamycTbl», «[loposl
JIOMAIITHUX >KUBOTHBIX», «Cxema obOpa3oBaHusi HOBBIX BUIOB (1o Y. [lapBuHY)», «CxeMa COOTHOIIEHUS
JIBIDKYLLUX CHJT 9BOMIOLMN», « OCHOBHBIE M0JI0)KEHHsI CHHTETUUECKOM TeOpPUU SBOJIIOLIUN».

Tema 2. MuUKpo03B0/IIO1Hs U eé pe3y/ibTaThbl

[TonyisAiLus Kak s/eMeHTapHasi eJUHMLA 3BOJIOLMU. CoBpeMeHHbIe MeTO/bl OLIeHKU FeHeTU4YeCKOro
pa3HooOpa3uss M CTPYKTyphl momynsiuid. V3meHeHWe reHO(OH/a TOMy/ALMH Kak 3/eMeHTapHOe
3BOJTIOL{MOHHOE siBJIeHHe. 3aKOH reHeTH4YecKoro paBHoBecHs [Ix. Xapau, B. Baiinbepra.

OnemeHTapHble (DaKTOPbI (ABWKYLIVE CHMbI) BOMIOLUHA. MyTaljoHHbIM nipouecc. KombuHaThBHAs
M3MEeHYMBOCTb. [lpeiid reHOB — CyyaliHble HeHarpaB/leHHble U3MEeHeHHsl YacTOT ajulesield B MOMyJIsLUsX.
Oddexr ocHoBarensi. d¢ppekm OymbuiouHO20 20pablwikd. CHudCeHUe 2eHemuueckoe0 pa3Hoobpasus:
npuuuHbl u careocmausi. IlposieneHue sacpgpekma Opeticpa 2eHos 8 boablUUX U MAAbIX nonyaayusx. Murpanum.
W3onsus nmonynsiiyid: reorpaduyeckast (MpoCTpaHCTBeHHast), OHosioruueckasi (PernpoyKTHBHas).

EcrecTBeHHbIII OTOOpP — HampaBssitomyi  (akTop 3Bosoruyd. POpMbI eCTeCTBEHHOrO O0TOopa:
JBWKYIWN, CTaOWIM3UPYIOIIMK, pa3pbiBatoiuii (gu3pynTuBHb). [losoBoit oTtOop. Bo3HuKHOBeHWe u
5BOJIIOLIMSL COLIMA/IBHOTO [TOBe/IeHHs] JKUBOTHBIX.

[TpucnocobeHHOCT,  OpraHM3MOB — KaK  pe3y/lbTaT  MHUKPO3BOMIOLMU.  BO3HHMKHOBeHUe
npycriocobsieHnii 'y opraHu3amoB. Apomopdo3el ¥ uAMoazanTauuu. IIpumepsl MPUCIIOCOO/IEHUH Y
opranusMoB: Mopdosioruueckre, (usnronornyeckie, OMoXMMUUYeckue, roBeZieHueckre. OTHOCUTENBHOCTD
MpUCcIiocob/1eHHOCTH OPraHU3MOB.

Buz, ero kpurepuu U CTpyKTypa. Bujoobpa3zoBaHue Kak pe3y/abTaT MUKPO3BOMIOLMHK. V30/s1ms —
K/ItoueBoit  ¢akTop BHAooOpaszoBaHus. I[lyTh U crmocoGbl  BHA00Opa3oBaHUs:  a/jionaTpuueckoe
(reorpaduueckoe), cUMIiaTpuyeckoe (9KOJI0ruyeckoe), «MrHOBeHHOe» (TIOJIMTUION/IU3aLiusi, THOpUAn3aLus).
JIuTeIbHOCTh 3BOJIFOLIMOHHBIX ITPOLIeCCOB.

MexaHu3smbl popMUpoBaHUs 610IOrMUECKOro pa3HooOpasusl.

Posib 3BO/MIOIIMOHHONM OHO/IOTHY B pa3paboTKe Hay4yHBIX METOZIOB COXpaHeHHs Ouopa3Hoobpasusl.
MMKpO35BO/MIOLIMSL M KO3BOJIIOLMS [1apasUTOB U MX X03seB. MexaHU3Mbl (JOPMUPOBaHUSI YCTOMUYHMBOCTU K
aHTUOMOTHKAM U CITocoObI 60pLOBI C HeM.



JdeMoHCTpanumn

Hoptpetsl: C. C. YeTBepukoB, 3. Maiip.

Tabnuiibl U cxeMbl: «MyTallMOHHAs U3MEHUUBOCTb», «[lomy/siMOHHasi CTPYKTypa Bufa», «Cxema
MpOsIB/IeHUs1 3aKOHa Xapau—BaiinOepra», «/IBWKyIye CUbI 3BOIOLUN», «OKOJIOTHYeCKask HW30JISIHS
MO JISALUN ceBaHCKOU (operm», «I'eorpaduueckasi U30JsLUS TUCTBEHHUIIBI CUOMPCKOW U JIMCTBEHHUL[BI

Jlaypckorn», «[lomynsijMoHHBIe BOJIHBI UMC/IEHHOCTHM XUIIHUKOB M XepTB», «Cxema [elCTBUSA
ecTeCTBeHHOTO 0TOOpa», «®opmbl OOPHOBI 3a CyljecTBOBaHHE», «VIHAYCTPHAIbHBIA Me/laHu3M», «KuBble
HCKoIaemble», «IIoKpoBUTe/IbCTBEHHAs OKpacka >XKUBOTHbIX», «IIpeaynpeskjarolas oKpacka >KUBOTHBIX»,
«Du3nonornueckre afanTtarun», «[IpucrmocobseHHOCTh OPraHU3MOB U €€ OTHOCHUTEbHOCThY, «Kpurepun
BUzla», «Buabl-aBoiiHUKN», «CTpyKTypa Buza B mpupoge», «Criocobel  BH000pa30oBaHus»,
«['eorpadmueckoe BU000pa3oBaHue TPEX BUIOB JIaHABILIEN», «IKOJOrHMUecKoe BU000pa3oBaHre BUIOB
CUHUL, «IToMUIIION/IbI pacTeHui», «KarmyCcTHO-peieuHblid THOPUI».

ObopyznoBaHue: repbapry pacTeHMiA, KOJJIEKIIMM HaCeKOMBIX, Uyuesia MTHL] ¥ 3Bepedl C puMepaMu
Pa3/IMUHBIX TIPUCIIOCOOIeHHIA, Uyyesia MITUL] U 3Bepeli pa3HbIX BU/OB, repbapuy pacTeHuid O/M3KUX BU/IOB,
00pa30BaBIIMXCS pa3/TUUHBIMU CIIOCOOaMH.

JIabopaTopHas pabora «BbisiB/ieHHe U3MEeHUMBOCTH Y 0CO0e 0JJHOTO BUZIa».

JIabopaTopHas pabora «IIpucriocobieHust OpraHu3MOB M X OTHOCHUTE/IbHAs 11e1eC000pa3HOCTh».

JIaGopaTopHas pabora «CpaBHeHHe BU/IOB 110 MOP(}OIOTHUECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/IIOL{Usi M eé pe3y/IbTaThl

MeTozpl W3yuyeHHss MaKpO3BOMIOLMU. I[laseoHTOIOTMYeCKHe MeTO[bl UW3y4YeHHs SBOJIOLHH.
ITepexozHble (GOPMBI U HHUIOTeHeTHUECKHE PsIZIbl OPraHW3MOB.

Buoreorpaduueckre MeToAbl M3y4eHUsi 3BoOLMH. CpaBHeHHWe ¢uiopbl U (ayHbl MaTepHKOB U
ocTpoBoB. buoreorpaduueckue obsactt 3eMi. BUBI-3HJEMUKH U PeTUKTHI.

OMOpHo/ioTUYeCKHe W CPaBHUTENIBbHO-MOP(OJIIOTUYECKHe  METOAbl  M3YUeHHs  SBOJIFOLIUU.
[eHeTUYeCKHe MeXaHW3MbI BOJIFOLIMU OHTOTeHe3a U TI0SIB/IeHHST IBOTIOL[OHHBIX HOBILECTB. ['OMOJIOTHUHBIe
¥ aHaJlOTUUHble OpraHbl. PyJWMeHTapHble OpraHbl U aTaBU3MblL. MOJIEKyJ/ISIPHO-TeHeTUYeCKue,
OrMoxXUMHUecKre W MaTeMaTHuecKre MeTObl M3ydyeHHs 3Bo/ouvu. ['omosnoruuHble reHbl. CoBpeMeHHbIe
MeTO/[bl TIOCTPOeHHUsT (PUIOTeHeTUYEeCKHX JiePeBbeB.

XPpOMOCOMHBIEe MyTalLlMH 1 3BOJIIOLMSI TeHOMOB.

OO6mye 3aKOHOMepHOCTH (TpaBwsia) 3BosoLMHd. [IpuHyun cmenbl pyHkyuli. HeobpatumocTb
3BOMIOLMH. AZlaNTUBHAas paguaLys. HepaBHOMEPHOCThb TEMIIOB SBOJTIOLHN.

JleMoHCTpanuu

[oprpeTtsl: K. M. Bap, A. O. KoBanesckuii, ®. Mrwomnnep, 3. I'ekkesb.

Tabmumpl ¥ cxembl: «PuUmoreHeTHUECKHWA Psif] JOMAAN», «APXEONTePUKC», «3Bepo3y0Oble siepb»,
«Crerouedanbi», «PuHnopuTE», «CeMeHHble TMarlOPOTHUKW», «buoreorpaduueckie 30HBI 3eMITH»,

«[Ipeiip KOHTHHEHTOB», «PenMKThbl», «HauanbHble CTafuM SMOPHOHAMBHOIO DPa3BUTHSI TIO3BOHOYHBIX
JKUBOTHBIX», «['OMO/IOTMUHBIEe M aHa/JOTMYHbIe OpraHbl», «PyaumeHTbD», «ATaBU3MbI», «XPOMOCOMHBIE
HaOOpBl YeslOBeKa U INMMIIaH3e», «l['JlaBHble HarpaBjieHUsT 3BOMOLUH», «OOIMe 3aKOHOMEpHOCTU
3BOJIFOLIUM».

Ob6opyoBaHue: KO/IIeKLUY, repbapuy, MyJ/spKM MCKOTaeMbIX OCTaTKOB OpPraHU3MOB, MYJISDKU
TOMOJIOTUUHBIX, aHA/IOTUYHBIX, DYAUMEHTapHbIX OPraHOB M aTaBU3MOB, KOJ/IEKLIUA HaCEKOMBIX.

Tema 4. IIpoucxoxxaeHue U pasBUTHe )XM3HU Ha 3emJie

HayuHble TUIOTe3bl MPOUCXOXKIEHUS >XU3HU Ha 3emse. AbGuoreHe3 u TaHCriepMusi. [loHayuHble
Tpe/iCTaB/IeHUs O 3apOXKAEeHUU >KU3HU (KpealoHU3M). ['umoTresa MoCcTOSIHHOTO CaM03apOosKJeHUsl )KU3HU 1
eé omnpoBepxeHue onbiTaMu D. Pequ, JI. Cnasiadianu, JI. [Tactepa. IIpoucxoxaeHue >KU3HU U
acTpobuooTs.



OcHOBHBIE 3Tambl HeOpPraHWUeCcKoW SBoJiOLMM. [lnaHeTapHas (reojioruueckasi) SBOJIIOLIUS.
Xumuueckasi 3BOJIONUS. AOHOTeHHBIM CHHTe3 OpraHUYecKMX BeIeCcTB W3 HeopraHWuueckuX. OIbIT
C. Munnepa u I'. FOpu. Obpa3oBaHue moMMepoB U3 MoHOMepoB. KoarlepeaTHas ruroTe3a A. V. OmnapuHa,
ruroresa nepBrUuHoro OysiwoHa k. XonjeiiHa, reHetuueckas rurnote3a I'. Mémiepa. Pubo3umer (T. Uek) u
ruroresa «vupa PHK» Y. I'nnbepra. @opmupoBaHrie MmeMOpaH 1 BOSHUKHOBEHHE ITPOTOK/IETKH.

Vcropusa 3emnu U MeToAbl eé u3yueHus. MickonaeMble opraHuyeckre OCTaTKU. I'eoXpoHosiorus u eé
MeTozbl. OTHOCUTeNMbHass YW abCOJIOTHAsE TeOXpPOHOJIOTHS. ['e0XpOHOJ/IOTHYeCKasi IIKajia: 30HbI, 3PbI,
TIepUOJBI, STTOXHU.

HavaspHble 3Tans! opraHuueckou 3Bomonuu. [losiBneHre 1 3BOMIOLNSA MEPBBIX K/IETOK. JBOJIFOLUSA
MeTabosm3mMa. Bo3HUKHOBeHMe mepBbIX 3KOcHcTeM. CoBpeMeHHble MUKPOOHBbIE OMOMIEHKA KakK aHasor
nepBbIX Ha 3emsie coobmiecTB. CTpoMaTOMUThI. [TpOKapUOTHI U 3YKAPUOTHI.

[TpoucxoxkaeHne  3ykKapuoT (cumOuoreHe3).  OBOJIIOIIMOHHOE  TIPOMCXOXK/IEHHE  BUPYCOB.
[TponcxoieHre MHOIOK/IETOUHBIX OpraHvM3MOB. BO3HMKHOBEHME OCHOBHBIX TPYMIT MHOTOK/JIETOYHBIX
OpraHu3MOB.

OcCHOBHBIE 3Tafbl 3BOJIIOLMM BBICIIMX pacTeHuil. OcHOBHbIe apoMopdo3bl pacTeHuil. Brixof
pacteHuid Ha cyuy. [losiBneHuWe CIOpOBBIX pacTeHUMM W 3aBOeBaHWe WMU Cylid. CeMeHHble pacTeHUs.
[TpoucxoxeHre [JBeTKOBBIX pacTeHUM.

OcHoOBHbIE 3Tanbl 3BOJIIOLMUA JKUBOTHOIO Mupa. OCHOBHblIE apoMop(03bl >KUBOTHBIX. BeHjckas
tayHa. KemOpuiickuii B3pbIB — IMOsIB/IeHHE COBPeMeHHbIX THTIOB. [1epBble XOp/0OBbIe XXKUBOTHbIE. 2KH3Hb B
BoZle. OBOJIOLMS  TO3BOHOUHBLIX. [Ipomcxokaenve ampubuii u  pentunmil.  [IpoucxoxaeHue
MJIEKOTIUTAIOIMX W NTUL. [IpuHIMn KmoueBoro apomopdosa. OcBoeHue 0ecrio3BOHOUYHBIMU U
M103BOHOYHBIMU YKUBOTHBIMU CYILIHU.

Pa3BuTHe >XW3HM Ha 3emsie MO 5paM M TiepuojaM: apxeid, MpPOTepO30M, [ase030l, Me3030M,
KaiiHo30M. OOIjasg XapakTepuCTHKa KIMMaTa M TeojlorMUecKuX TMpolieccoB. [losiBieHHWe U paciiBet
XapaKTepHBIX OPraHU3MOB. YTyie00pa3oBaHue: ero YC/I0BHS U BJIUSTHUE Ha ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BbIMUPaHUSI — 3KOJIOTHUYECKHEe KPU3MChI MPOLUIOro. [IpuumMHbI U C/IeCTBUS MacCOBBIX
BbIMUpaHuid. CoBpeMeHHBI JSKOJIOTUUECKHUN KpPHU3UC, €ero ocobeHHOCTH. IIpobGsiemMa coxpaHeHus
bropa3Hoobpasust Ha 3emie.

CoBpeMeHHasl cMcTeMa OpraHhuyeckoro mMupa. [IpuHiunbl KiaccuduKkaluyuyd opranu3smoB. OCHOBHbIe
cUcTeMaTHhYecKye FPYIIbl OpraHu3MOB.

JeMoHcTpanuu

optpetsl: ®. Peau, JI. Crannanuany, J1. Iactep, Y. . Meunukos, A. . OnapuH, /Ix. XongenH,
I'. Ménnep, C. Mumnnep, I'. FOpwu.

Tabnvibl 1 cxembl: «Cxema ombita @D. Pemu», «Cxema ombita JI. [TacTepa 10 M3yuyeHUIO
camo3apoXxJeHus: Xu3Hn», «Cxema omnbita C. Mumnnepa, I'. FOpu», «3Tanel HeopraHu4eCKOW 3BOJIFOLIAN»,
«['eoxpoHo/ornueckas 1mkana», «HadanbHble 3Tambl OpraHUYeCcKOW 3BoOOLMN», «CxeMa oOpa3oBaHUS
JyKapuoT MyTéM cumbuoreHesza», «CuHcCTeMa >XUBOW NpUpopbl», «CTpoeHWe BuUpyca», «ApoMop¢o3bl
pacteHui», «PuHMOGMUTEI», «OAHOK/IETOUHBbIE BOAOPOC/IN», «MHOTOK/IETOUHble BOAOPOCIN», «MXU»,
«[TanopoTHuKM», «I'0/l0CEMeHHble pacTeHUst», «OpraHbl 1[BeTKOBbIX pacTeHui», «CxeMa pa3BUTHUS
JKUBOTHOTO MHpa», «ApoMopdo3bl >KUBOTHBIX», «[IpocTeiime», «KuiieuHoronocTHbie», «I[lmockue
yepBU», «UieHucToHOorHe», «PbIOBI», «3eMHOBO/HbIE», «[Ipecmbikarommuyecs», «[ITULBI»,
«Mnekonuraroye», «Pa3BUTHe >KHM3HU B apXehCKOW 3pe», «Pa3BuUTHe >XU3HU B NPOTEPO30MCKOM 3pe»,
«Pa3BuTHe XU3HU B Maneo30MCKON 3pe», «Pa3BUTHe >KM3HU B Me3030MCKOM 3pe», «Pa3BUTHE >XU3HU B
KaltHO30MCKOM 3pe», «CoBpeMeHHasi CUCTeMa OpraHM4eckoro Mupa».

Ob6opyzoBaHue: Tepbapuy pacTeHWd pa3/UUHBIX OT/AENOB, KOJUIEKLIMA HACEKOMbIX, BIIa)KHbIE

rperapaThl )KUBOTHBIX, PAKOBHHBI MOJIJTFKOCKOB, KOJIJIEKLIMH UIJIOKOKHX, CKeJIEThbI ITIO3BOHOYHBIX KMBOTHLIX,
uyyejla MTUL U 3BEPEI>'I, KOJIJIEKLIMH OKEIMEHEJIOCTEIZ, I10JIE3HBIX HCKOIIaeMbIX, MYJ/ISKWU OPraHUYeCKHX
OCTaTKOB OPraHM3MOB.



BupTtyanbHasa jabopaTropHas pabora «MojemipoBaHue OMNbITOB Musuiepa—HOpu 1o u3y4yeHHIo
abMOreHHOTO CHHTEe3a OPraHUueCKUX COeJJMHEeHUH B IePBUUHOM aTMOCdepe».

JIaGoparopHas pabota «/I3yueHue 1 orvcaHie UCKOTIAaeMbIX OCTaTKOB /[PEBHUX OPTaHU3MOB».

IIpakTnueckas padora «/I3yueHre 0cOOeHHOCTeN CTPOeHHsT PaCTeHUl Pa3HbIX OTAEIOB».

IIpakTnueckas padora «/i3yueHre 0cOO€HHOCTeN CTPOEHHS TI03BOHOUYHBIX KUBOTHBIX».

Tema 5. IIpoucxoxxaeHue yeji0BeKa — aHTpONorexHes

Pa3fienbl ¥ 331U @aHTPOIIOIOTUU. MeTo/ibl aHTPOIIOJIOTHH.

CraHOB/eHVe TIpe[CTaBlIeHWH O TIPOUCXOXKJEHUM 4YesloBeKa. PenuruosHele  BO33peHUS.
CoBpemeHHble Hay4YHbIE TEOPUU.

CxofCcTBO yesioBeKa C >XMBOTHbIMHM. CHCTeMaTH4eCcKoe TOJOKeHue uvesnoBeka. CBHJeTe/bCTBa
CXO/JICTBAa YeJlOBeKa C JXKMBOTHBIMHU: CpPaBHUTE/bHO-MOpGOorndyeckre, 3MOpuoiornueckre, (Gpu3nosoro-
OuoxuMuueckue, moBefeHuUeckre. OT/IMUMSI Ye/loOBeKAa OT JKMBOTHBIX. [IpSMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPH3HAKOB. Pa3BuTHe rojl0BHOrO MO3ra ¥ BTOPOM CUTHA/bHON CUCTEMBI.

OBwkyipe cunbl  (akropel) aHTporioreHes3a: Ouosoruueckue, couuanbHble. COOTHOILIEHHE
OMOIOrMYeCKHX U COLMA/IbHBIX ()aKTOPOB B aHTPOTIOT€He3e.

OcHOBHBIE CTaJUM aHTpororeHe3a. PaHHue uenoBeKooOpasHbie 00e3bsiHbl (MPOKOHCY/IbI) U PaHHUE
MOHTU/IbI — OOILKe TIpeJJKA uesioBeKOOOpasHbIXx 00e3bsiH U Jtojlell. ABCTpa/IONUTeKH — JBYHOTHE TIpeJKd
mopei. YenoBek yMeJibli, IIepBble U3rOTOB/IEHHS OpyAUi TpyZa. YenoBeK NpsSMOXOZSIINN Y TIePBbIA BBIXO/,
mopelt 3a nipepensl Appuku. UenoBek reiiienb0eprckuii — o1yl npeoK HeaHZepTalTbCKOro YesioBeka U
yesioBeKa pasymMHoro. UeyioBek HeaH/iepTalbCKUI KaK BUJ, JIt0/lel X0/0JHOr0 Knumara. YenoBeK pa3yMHbIN
COBPEMEHHOr0 TWMa, [JEeHUCOBCKUM 4Ye/lioBeK, OCBOEHWe KOHTWHEHTOB 3a rmpezenamMu AdpuKy.
[TaneoreHeTrKa v najeoreHOMHKa.

OBOJTIOLMST COBPEMEHHOT0 YesioBeKa. EcTecTBeHHBIM 0TOOp B MOMYJISIUSIX YesioBeKa. MyTallOHHBIHI
rporiecc U mosmMopdu3m. [TonynsiMoHHbIe BOJIHBI, [pekd reHOB, Murpauus U «3(pdekT ocHoBaTesss» B
TOMYJISILUSIX COBPEMEHHOTO UesioBeKa.

YenoBeueckue pachl. [ToHsTve o pace. bonblive packl: eBporeouHasi (eBpasuiicKasi), aBCTpaso-
HerpoujiHasi (3KBaTopuasbHasi), MOHIrOJIOUHasi (a3uaTCKO-aMepuKaHCKasi). Bpemss v myTu pacceneHus
yejioBeKa IO TijaHeTe. EAWHCTBO uenoBeueckWx pac. HayyHas HeCOCTOSITEIbHOCTh —pacu3Ma.
[TprcnocobeHHOCTh YesioBeKa K pasHbIM YC/IOBHSIM OKpY’Karolled cpefbl. BimsiHue reorpaduueckoit
cpefibl U Apetida reHOB Ha MOP(OJIOTHIO U (PU3MOJIOTHIO YesIoBeKa.

MeXaUCIUTUIMHApHBIE MeTObI B (pu3nueckol (OMOIOrMueckoi) aHTPOITOJIOTHH. JBOJIIOLIMOHHAS
aHTPOMOJIOTHS Y 1a/Ie0aHTPOII0JIOTHS Yesl0BeueCKUX MOonyaaiui. bruoconuansHele Ucciefj0BaHus IPUPObI
yesioBeKa. VccieoBaHre KO3BOJTIOIMK OHMOIOTMYeCKOro ¥ COLMATBHOTO B YeTIOBeKe.

JleMoHCTpanuu

IMToprpetsl: Y. [Tapsun, JI. Jluku, A. . Porunckum, M. M. ['epacumos.

Tabnuiibl U cxeMbl: «MeTO/IbI aHTPOIIO/IOTHH», «['0JIOBHOH MO3T uejioBeKa», «YemoBeKooOpa3HbIe
00e3bsiHbI», «CKesleT yejloBeKa U CKeJleT IIMMIIaH3e», «PyJTuMeHTbl U aTaBU3Mbl», «[IBWDKYIIHE CHIIbI
aHTpoTIoreHe3a», «3IBOMIIOIIMOHHOE PEBO UesioBeKa», « ABCTPA/IONUTEK», «Ue/oBeK yMmesblii», «YemoBek
MIPSMOXOJALMIN», «[leHncoBCckUM uenoBek» «HeaHgepranblpl», «KpoMaHbOHLBI», «Ilpesky uyesoBekar,
«3JTarbl 3BOJIIOL[UM UesioBeKa», «Pachl uesoBeka».

Ob6opyoBaHKe: My/SDKA OKaMeHesIoCTel, 1peIMeTOB MaTepuaJbHON KYJIbTYpPhI MPeIKOB UesloBeKa,
penpoaykiyy (dhotorpadun) KapTUH C MHUGDOJOTHUECKUMH U OMOIEMCKUMH CHOYKETaMU TPOMCXOXKeHUS
yesioBeKa, (ororpauu Haxo[OK HCKOIMaeMbIX OCTaTKOB 4Ye/iOBeKa, CKeJleT ueloBeKa, MOJe/lb 4Yeperna
yesjioBeKAa M uepera IIMMIaH3e, MOJe/b KWCTH uesioBeKa W KWUCTH IIMMIIaH3e, MOJeMd Topca MNpejKOB
yesioBeKa.

JlabopaTopHasi paborta «VI3yueHHe 0COOEHHOCTEM CTPOEHMsI CKejeTa ueioBeKa, CBSI3aHHBIX C
MIPSMOXOXK/IEHUEM».



IIpakTnueckas padora «/I3yueHre 3KOOTMUECKUX a/lalITalluN YesloBeKa».

Tema 6. IK0/10rus — HayKa 0 B3aMMOOTHOILIIEHUAX OPraHM3MOB U HAa/l0PraHU3MeHHbIX CHCTEM
C OKpYy)Karouieii cpeoi

3apokzieHue U pas3BuTue 3Kosorumu B TpyzAax A. I'ymbombara, K. @. Pymee, H. A. CeBeprioBa,
J.'ekkena, A. Tencimu, B. H. CykauéBa. Paspmensl v 3azauu 3kosioru. CBf3b 3KOJIOTUU C APYTUMU
HayKaMH.

Metogpl 3konoruu. IloseBble HaOmOAeHUs. OKCIIEPUMEHTHI B SKOJIOTHM: TPUPOAHBIE U
nabopaTtopHble. MogenupoBaHue B 3KOJIOTUM. MOHHUTOPUHT OKpYJKarolled Cpeapl: JIOKAJbHBIH,
PeruoHabHBINA U T100aTbHbIN.

3HaueHWe S5KOJIOTMYeCKUX 3HAaHMM [/Is1 4eloBeKa. JKOJIOrMYeCKOoe MHPOBO33peHHe KaK OCHOBA
CBs3el uesoBeyecTBa C Tnpupood. dopmupoBaHHe 35KOJIOTMUECKOM KY/AbTYPbl M 3KOJOTMYECKOH
rPaMOTHOCTH HacCeJIeHUs!.

JleMoHCTpanuu

[Moptpetsl: A. 'ymbonbar, K. ®@. Pynbe, H. A. CeBepiios, 3. I'ekkenb, A. TeHciu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3mensl  3konorum», «MeToApl 3Konorum», «CxemMa MOHUTOPUHTA

OKpY>Karolllei cpesibl».
JIabopaTtopHas pabora «lI3yueHue MeTO/I0B 9KOJIOTMUECKHX UCC/IeJOBaHUI».

Tema 7. Opranu3Msl U cpe/Jja 00MTaHUSA

OKonoruueckre (akTopbl M 3aKOHOMEPHOCTU HUX JelcTBUsA. Kiaccudukanysi >5KOIOrMUecKux
dakTopoB: abuoThueckue, OHOTHUECKHe, aHTpororeHHble. OOIMe 3aKOHOMEPHOCTH  JeHCTBUS
skosiornueckux  (aktopoB. IlpaBuno wmuaMMyMa (K. Inpenrens, FO. JIubux). TosepaHTHOCT.
OBpHUOMOHTHBIE ¥ CTEHOOWOHTHBIE OPTaHU3MBI.

Abuotnueckue dakTopel. CBeT Kak 3KOJOrHuecKuid ¢aktop. [IelicTBHe Ppa3HBIX y4YacTKOB
COJIHEYHOT'O CIEeKTpa Ha OpPraHM3Mbl. JKOJOTMuUecKrde TPyMrbl pacTeHUM U )KUBOTHBIX IO OTHOLIEHUIO K
ceery. CurHanabHas pojib cBeTa. @OTOIepUOU3M.

TemnepaTrypa Kak 35Kojoruyeckuii  Qaxkrtop. /[lelicTBue TemmepaTypbl Ha  OpraHU3MBI.
[ToliKunoTepMHbIe U TOMOMOTEPMHbIE OPraHKW3Mbl. OBPUTEPMHbBIE U CTEHOTEPMHbIE OPTraHK3MBbl.

Bna)KHOCTE Kak 3Kosiorndeckuid ¢akTtop. IlpucnocobneHusi pacTeHU# K TOJep>KaHUI0 BOJHOTO
Oananca. Knaccudukaius pacTeHHW M0 OTHOIIEHUIO K Boje. IIpucnocobieHusi )KUBOTHBIX K M3MEHEHUIO
BOZIHOT'O PeXKrMa.

Cpenpl  oOWTaHWST  OpPraHW3MOB:  BOJHAs, HA3eMHO-BO3/yIIHAsi, TIOYBEHHasi, TJyOWHHas
TMO/ITIOYBEHHAsl, BHYTPUOpPraHu3MeHHasi. dPU3MKo-xumMuueckue ocoO€HHOCTH cpej; 0OUTaHMsI OpPraHH3MOB.
I[TpucrnocobieHyst OpraHU3MOB K )KM3HH B Pa3HbIX CpeZiax.

Buonoruueckve puTMbl. BHelllHWe W BHyTpeHHUe pPUTMbL. CyTOuHble W TOAUYHbIE PUTMBI.
I[MTprcrocob61eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM yCJIOBUM JKU3HU.

JKu3zHeHHble (opmbl opraHu3MoB. [ToHsiTHe 0 >ku3HeHHOU ¢opme. Ku3HeHHBbIe (HOPMbI PacTeHUH:
JlepeBbsi, KYCTapHHUKH, KyCTapHWUUKH, MHOTOJIETHHWE TpaBbl, OAHONEeTHHWe TpaBbl. JKu3HeHHbIe (HOPMBI
JKUBOTHBIX: TUIPOOMOHTBI, Fe0OMOHTBI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUsS U 00pa3a KU3HHU.

buoTtuueckue dakropbl. Buabl OMOTHUECKMX B3aWMOENCTBUN: KOHKYDEHI[US, XWIIHAYEeCTBO,
cumbro3 u ero Qopmel. IlapasuTu3m, Kooriepaius, MyTyaau3M, KOMMeHCanu3M (KBapTUPaHTCTBO,
HaxyieOHMUecTBO). HeTpoduueckue B3aumo/ielicTBUS (TonMueckue, dpoprudeckue, habpuueckre). 3HaueHHe
OUOTUYECKMX B3aUMOJIEHCTBUMA [/ CYIIeCTBOBAHMSI OpPraHM3MOB B cpefie oburtanus. [IpuHLUI
KOHKYDEHTHOT'0 MCK/TFOUeHHSsI.

JeMoHCTpanumn

Tabsuiel M cxeMbl: « IKomoruueckue ¢GakTopbl», «CBETOBOM CIIEKTP», «DKOJIOTHUYECKHE TPYIIIIbI

JKUBOTHBIX II0 OTHOIIEHHWIO K CBETY», ((TeHJIOKpOBHbIe JKUBOTHBIE», «XOJIO,[[HOKPOBHI)IQ JKUBOTHBIE»,



«®Pu3noIoruuecKre alanTalyy XUBOTHBIX», «Cpe/ibl 00MTaHUSI OPraHKU3MOB», «BHOOrMUeCKHe PUTMBI»,
«’KusHeHHble (hOpMbl pacTeHui», «’Ku3HeHHble ()OPMbI )KUBOTHBIX», «JKOCHCTEMAa LIMPOKOIUCTBEHHOIO
neca», «JKOCHCTeMa XBOWHOTo Jjeca», «llemd mMTaHUsI», «XHUIHAYECTBO», «llapa3uTu3m»,
«Konkypennus», «Cumbros», «KommeHcanusm».

Ob6opyznoBanue: repbapyy pacTeHU U >KUBOTHBIX, TPUCIIOCOOIEHHBIX K BIIMSHUIO Pa3IMYHbIX
9KOIOTHYeCKUX (aKTopoB, repbapuil CBeTOMIOOMBBIX, TEHENOOMBBIX M TEHEeBBIHOC/MBBLIX paCTeHHH,
CBeTO/IFOOVBbIe, TeHe/MoO0UBble U TeHEeBLIHOC/MBBIE KOMHATHBbIE DacTeHus, repbapuyd W KOJIEKLUH
TEI/I0MOOMBBIX, 3MMOCTOMKHIX, MOPO30YCTONUMBBIX PACTEHHWH, uydesia MTHL] U 3Bepeii, repbapru pacTeHHH,
OTHOCALMXCS K rurpoguram, KkcepopuraM, Me3ohrTaM, KOMHaTHbIe paCTeHUs JaHHbIX TPYIII, KO/UIeKLUU
JKMBOTHBIX, OOWTAIOLIMX B pa3HbIX CpeZax, repbapyu v KOJIJIEKLMH pacTeHWH M >KUBOTHBIX, 00/1a/jaroIux
yepTaMH MPUCTIOCOO/IEHHOCTH K Ce30HHBIM U3MEHEeHHUsIM YCJIOBUM >KU3HH, TepOapuy Y KOJUTeKLIMY PaCTeHU
M JKMBOTHBIX Ppa3/MUHbIX >KA3HEHHBIX (OPM, KOJIeKL[UM >KUBOTHBIX, YUaCTBYIOLIUX B pa3/IUYHbIX
OMOTHUECKUX B3aUMO/IeCTBUSIX.

JIabopaTtopHas paborta «BbisiB/ieHre pyUcnocob/ieHnii OpraHu3MOB K BIUSTHUIO CBETa».

JIabopaTtopHas paborta «BbisiB/ieHre pUCTIOCo0/IeHN i OpraHu3MOB K BIIUSTHUIO TEMITepaTyphbD».

JIabopaTopHas pabora «AHaToOMUUeCKre 0COOEHHOCTH PACTeHHH U3 Pa3HBIX MECT OOUTaHUS».

Tema 8. Jko/10rusA BU/J0B U NONMY/IALMA

OKoJ/iloTMUecKre XapaKTepUCTUKU Tmonyssuuu. [lomynsius Kak Ouosiornueckasi cucrema. Ponb
HEeOZIHOPOJHOCTH cpefbl, (u3nvecknx OapbepoB U ocobeHHOCTel OHMOOrMM BUJOB B (POPMHPOBAHUU
NIPOCTPAaHCTBEHHOW CTPYKTYPhbI NomysisALuil. OCHOBHBIe MOKa3aTeay MOMYJ/ISALUNA: YACTeHHOCTb, MJIOTHOCTb,
BO3pacTHas U I10JI0Basi CTPYKTYypa, POXKaeMOCTb, IIPUPOCT, TeMIT POCTa, CMepTHOCTb, MUTPaLUsl.

OKosioruueckas CTpykTypa nomnyssauud. OLeHKa YMC/IeHHOCTH MONyJ/ISALUK. JJuHaMuKa MOnyJ/Isuu U
eé peryasanus. buoTuueckuii noTeHuuan nonyssuyy. MofenvpoBaHue AWHaMHUKU nonyssuuu. Kpusble
pocTa UMC/IEHHOCTH mnonyasiud. KpuBble BbDKUBaHUS. Peryssiys UMC/IeHHOCTW MOMYJ/SILIMN: POJb
(akTOpOB, 3aBUCAIMX M He 3aBUCALIMX OT IJIOTHOCTH. JKOJOTMYeckue cTpaTeruu BUOB (r- u K-
CTpaTeruu).

[Tousitie 06 3Ko/IOrMUECKOUW HUIlle BUAa. MectoobuTtanre. MHOromMepHasi MO/iesib SKOJIOTHYeCKOMH
Hu [Ix. M. XatunHcona. Pa3smepsl s3konoruueckoyn HUIIM. IloTeHuanbHas U peaM3oBaHHas HULLM.

By kak cuctema nonynsauuu. Apeassl BUO0B. Bubl M MX )KU3HeHHbIe CTpaTerny. DKOJIOrMUecKye
5KBHBAaJIEHTBI.

3aKOHOMEPHOCTH IOBeZIeHNs U MUTPaLjii )XKUBOTHBIX. broiornyeckre NHBa3suM 4y’>KepOHbIX BUIOB.

JleMoHCTpanuu

IToptpet: /bx. Y. XaTuuHCOH.

Tabmumpl ¥ cxembl: «DKOJIOTUYECKe  XapaKTepUCTUKK — Tomy/suuu»,  «IIpocTpaHcTBeHHast
CTPYKTypa IMOMNy/salun», «Bo3pacTHble nUpamMuzibl MOMNy/ALun», «CKOpPOCTb 3acejleHUs IT0OBEPXHOCTU
3eM/IM pa3/IMYHbIMM OpraHvM3Mamu», «Mogenb skoaorndyeckor HUM k. Y. XatumnHcoHa».

OG6opyaoBanHue: Tepbapuy pacTeHUH, KOJUTEKIIUW )KUBOTHBIX.

JIabopaTopHas padota «IIprcrocobeHnst ceMsiH pacTeHHH K pacceneHHIo.

Tema 9. JK0,/10rus Co00IeCTB. DKO/JI0rHYeCKHe CHCTeMbI.

CoobiiecTBa opraHu3MoB. buolieHo3 u ero cTpykrypa. CBsi3u MeXX/ly OpraHu3MaMy B O1olLieHo3e.

OKkocuctemMa Kak OTKphITasg cuctema (A. k. TeHciu). @yHKIMOHAMbHbIe OJIOKM OPraHW3MOB B
9KOCHCTeMe: TIPOAYLIeHThbl, KOHCYMeHThl, pefylieHTbl. Tpodurueckre ypoBHU. Tpodurueckue 1jeMd U CETH.
Abuotnueckre 6/10Ku 3kocrcTeM. [TouBbI U Wbl B 3KOCHCTeMaX. KpyroBopoT BeIriecTB U MOTOK SHEPTUU B
3KOCHUCTEME.

OcHOBHBIe TIOKa3aTe/yd 3KOCHMCTeMbl. buomacca ¥ mpoAyKiys. DKOJIOrMueckre MUpaMUbl UMCesl,
OroMacchl ¥ SHEPTUH.



Junamuka  skocucmem. Kamacmpoguueckue nepecmpoliku.  Daykmyayuu. HaripaByieHHbIe
3aKOHOMepHbIe CMeHbI COODIeCTB — CyKIjecCHU. [lepBHUHbIE U BTOPUYHbIE CYKLIECCMM U UX TIPUUMHBL
AnTpOMOreHHbIe BO3/IeHCTBUS Ha CyKieccuu. KnmMakcHoe coobiectBo. Buopa3HooOpa3uwe U TOMHOTA
KpPYrOBOPOTA BeIIeCTB — 0CHOBA YCTOMUHWBOCTH COOOIIIECTR.

[TpupoHbIe 5KOCUCTeMBI. DKOCUCmeMbl 03P U peK. DKocucmeMbl Mopell U OKeaHo8. DKOocucmeMmbl
myHOp, /iecos, cmenetl, NyCMbIHb.

AHTpONOreHHbIe 3KOCUCTeMbl. ArpO3KOCUCTeMA. ArpoLieHo3. Pa3nnuusa MexXay aHTPOIIOreHHbIMUA U
TIPUPOIHLIMU 3KOCHCTEeMaMHU.

Ypboskocuctembl. OCHOBHblE KOMIIOHeHTHI ypbo3kocucteM. ['opoackas ¢mopa u  dayHa.
CuHaHTpomnu3aLusi ropofckoid ¢ayHbl. Buosornueckoe M XO3sIICTBEHHOe 3HaueHUE arpo3KOCUCTeM MU
ypbo3KocucTem.

3aKkoHOMepHOCTH (OPMHUPOBAHKSI OCHOBHBIX B3aWMO/IEMICTBUM OpPraHU3MOB B 3KOcHcTeMax. Posb
KAackaoHoz2o 3gekma u 8udos-30ucpukamopos (kaouesbix 8uU008) 8 (YHKYUOHUPOBAHUU 3SKOCUCMEM.
[TepeHoC 3Hepryu U BelLeCTB MeXKAy CMeKHbIMU 3KOCUCTeMaMH. Y CTOMYMBOCTb OPraHU3MOB, TOMYJ/ISILUNA U
9KOCHCTEM B YC/IOBUSIX €CTECTBEHHBIX U aHTPOTIOTeHHbIX BO3/IeHCTBUM.

MexaHusmbl 8030elicmeusi 3aepsi3HeHUll pasHbIX MUNO8 HAa CYyOOpeaHU3MeHHOM, Op2aHU3MEHHOM,
NONyASIYUOHHOM U 35KOCUCTMEMHOM YPOBHSIX, OCHOBbl 3K0/A02UHYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
go30elicmausi. MeTo/10/I0T1si MOHUTOPHHTA eCTeCTBEHHbIX U aHTPOTOTeHHBIX 9KOCUCTEM.

JleMoHCTpauu

[Hoptpet: A. k. TeHncu.

Tabmuiel ¥ cxembl: «CTpyKTypa OuolleHO3a», «ODKOCHCTeMAa IIIMPOKOJUCTBEHHOTO Jieca»,
«JKOCHUCTeMa XBOMHOTrO jeca», «DyHKLMOHa/lbHbIE TPYMIbl OPraHW3MOB B 3KocucTeMe», «KpyroBopot
BeIlleCTB B 3KOCUCTeMe», «llenu nurtanus (macTOuMiHas, AeTpUTHas1)», «DKoIoruueckas nipaMmuza arces»,
«DKojornuueckasi mupamuzia 6romaccel», «DKojaoruueckas mipaMuzia sHeprum», «Obpa3oBaHue 06os0Ta»,
«ITepBruuHas cykueccusi», «BoccraHoBneHue jieca 1mocsie moxkapa», «JKOCUCTeMa 03epa», «ATpOLeHO03»,
«KpyroBopoT Bel1jecTB 1 MOTOK SHEPTHU B arporjeHo3e», «IIprmMepbl ypo0osKocHCTeM».

Ob6opyzaoBaHue: Tepbapuy pacTeHUM, KOJUIEKI[MM HAaCeKOMBIX, uyuesa MTHI] U 3Bepeid, repbapuu
KY/JIbTYPHBIX U JUKOPACTYLMX paCTeHU, akBapUyM KaK MO/ie/lb SKOCHUCTEMBI.

IIpakTnueckas padora «/i3yueHue u onrcaHue ypOOIKOCUCTEMBD».

JIaGopaTopHas pab6ota «lI3yueHre pa3HOOOpasvsi MeIKUX TOUYBEHHBIX UJ€HUCTOHOTMX B Pa3HbBIX
9KOCUCTEMAx».

OKCKypcHsl «JKCKYpCUsi B TUMWUHBIA OuoreoreHo3 (B [ayOpaBy, OepesHsK, ebHUK, Ha
CYXO/I0/TBHBIN WM TIOMMEeHHBIN JTyT, 03epo, 60/10TO)».
IKCKypcHs «IDKCKYpPCHsI B arpO3KOCHCTeMY (Ha MoJie WK B TeIJIMYHOE XO35IHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — oOrieriaHetapHasi 000/0UkKa 3eM/M, Te CYIIeCTBYeT WM CYyL[eCTBOBaja >KU3Hb.
Pa3BuTHe mpejcTaBieHu o Owocdepe B Tpyaax O. 3tocca. Yuenue B. U. BepHagckoro o 6uocdepe.
O6mnactu 6uocdeps! 1 eé coctas. JKuBoe BeljecTBO 6rocdepsl U ero QyHKIHUH.

3aKOHOMEpPHOCTH  cylecTBoBaHUs Ouocdepbl. OcobeHHOcTH Ouocdepsl Kak — r100anbHON
3KocucTeMbl. [luHaMUYecKoe paBHOBecHe B Orocdepe. KpyroBopoThl BellleCTB ¥ OMOTe0XUMUUYeCKHe LIAK/TbI
(yrnepoja, a3oTta). PUTMUYHOCTG siB/ieHUH B 6ruocdepe.

3oHanbHOCTE Ouocdepnl. [Tonarue o Guome. OCHOBHble OMOMBI CYIIM: TYH/Ipa, XBOWHBbIE Jieca,
CMeIllaHHble M IIMPOKOJINCTBEHHbIE Jjleca, CTeNM, CaBaHHbI, MyCTbIHM, TPOMUYECKUEe Jjieca, BbICOKOTOPBSI.
Knumar, pacTuTesibHbINA U )KUBOTHBIM MUD OMOMOB CYIIIH.

CrtpykTypa U (YHKIUS >KUBBIX CHCTeM, OLleHKa WX PeCypCHOrO TOTeHLMana U OuocdepHbIX
byHKIMA.

JdeMoHCTpauumn



[HoptpeTtsl: B. 1. BepHazckuii, 3. 3tocc.

Tabnuiibl u cxembl: «['eocdeprl 3emin», «KpyroBopoT a3ora B ripupoe», «KpyroBopot yriieposa B
nipupojie», «KpyroBopoT Kuciopoza B mipupozie», «KpyroBopoT Boawl B mipupoje», «OCHOBHble OHOMBI
cymm», «KmiMartuueckue rosica 3emMan», «TyHzapa», «Taiira», «CMenianHbii yiec», «IIIUpOKOIMCTBEHHBIN
nec», «Crenb», «CaBaHHa», «IlycTbiHs», « Tponrueckuit gec».

Ob6opyznoBanue: repbapyy pacTeHU Pa3HbIX OMOMOB, KOJIJIEKLIMH )KUBOTHBIX.

Tema 11. YestoBeK u OKpy)Karouas cpeaa

OKojornyeckie KpPU3WChl U WX TIPUUMHBIL. Bo3jelicTBue uenoBeka Ha Ouocdepy. 3arpsisHeHUe
BO3JyLLIHOU cpeZbl. OxpaHa Bo3ayxa. 3arpsisHeHHe BogHOU cpesibl. OXpaHa BOJHBIX pecypcoB. Pa3pyiueHue
roysbl. OXpaHa [OUBEHHBIX pecypcoB. VI3MeHeHue Ki1MMara.

AHTpPOIIOTeHHOe BO3/|eMCTBUEe Ha pACTUTeNbHBIM M JKUBOTHbIM MUp. OXpaHa paCTUTE/NbHOrO U
JKMBOTHOTO Mupa. OCHOBHble TPUHIMITBI OXpaHbl npupopabl. KpacHele kHuru. Ocobo oxpaHsieMbie
npupozHble Teppuropuu (OOIIT). borannueckre cazibl ¥ 300/10THUeCKHe TTapKHU.

OcHOBHblE TMPUHLMMBI YCTOMUMBOIO pa3BUTUS YeloBeyecTBa W MPUPOZAbl.  ParjoHanbHOe
MIPUPO/IOTIO/Ib30BaHUE M COXpaHeHHWe OMOoJIorMueckoro pasHoobpasusi 3emu. OOIye 3aKOHOMEPHOCTH
r7i00anbHBIX 9KOJIOTHYeCKUX KpU3nUcoB. OCOOEHHOCTHM COBpPeMEHHOTO KpH3WCa W ero BepOsITHbIe
NOC/1eICTBUSL.

Pa3BuTrie MeTOJOB MOHUTOPMHIa pasBUTHsI OINACHBIX TEXHOTEeHHBIX IMpoleccoB. CucmemHble
uccnedogaHusi nepexoda K pecypcocbepezaioujeli U KOHKypeHmocnocobHoli sHepzemuke. Buonozuueckoe
pasHoobpasue u 6buopecypcbl. HayuoHanbHble uHgopmayuoHHble cucmembl, obecneuusaiouwjue docmyn K
uH¢opmayuu no cocmosiHuto omoe/nbHbIX 8U008 U 3Kocucmem. OCHO8bI 3Kopeabuaumayuu 3Kocucmem u
cnoco6o8 60pbbObI ¢ buonospedxicoeHUsIMU. PekoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JdeMoHCTpauumn

Tabmuiel ¥ cxeMbl: «3arpsi3HeHre aTMocdepbl», «3arps3HeHre THUAPoChepbl», «3arps3HeHHe
MouBbl», «[lapHUKOBBIA 3dderT», «Ocobo oxpaHseMble TIPUPOJHBIE TEpPpPUTOPUM», «Mojenu
yIpaB/IsieMOro MUpa».

Ob6opyznoBanue: ¢potorpadguy  oxXpaHsieMbIX PpacTeHMM U JKMBOTHbIX KpacHoii kHuru Poccuiickoit
®enepanmy, KpacHOM KHUI'M pervoHa.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 BOJIOI'M HA YPOBHE
CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDBI

@®I'OC COO ycraHaBnMBaeT TpeOOBaHWs K pe3y/bTaTaM OCBOEHHS] O0YYaroIIMMHUCS TPOTPaMM
cpeziHero o011iero obpa3oBaHusi: IMUHOCTHbIE, MeTarpeMeTHble U [IpeIMeTHbIe.

B cTpyKType JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHSs IPOrpaMMbl 110 OMOJIOTUU BbIZIe/IeHbI CleflytoLye
COCTaBJISIFOLIMe: OCO3HAaHWE OOYYArOIMMMCS POCCHMCKOW TPaXKJAaHCKOM WIEHTUYHOCTH — TOTOBHOCTU K
CaMOpa3sBUTHIO,  CaMOCTOSITeJIbBHOCTM M CaMOOIIpeZle/IeHHI0, Haluuue — mMomueayuu K oOyueHHro
Ouosoruy, yeneHanpasneHHoe pasgumue BHYTPEHHUX YOeX[eHHWH JIMUHOCTH Ha OCHOBEe KJIH0YeBBbIX
LeHHOCTed U  WCTOPUUECKUX  TpaJWLUM  pa3BUTHS  OMONOTMYECKOro  3HaHUS, 20MOBHOCMb U
cnocobHocmb 00yyaroIMXcsi PYKOBOJCTBOBATbCSI B CBOeH /lesiTe/IbHOCTH  LIeHHOCTHO-CMBICJIOBBIMU
yCTaHOBKaMH, NIPUCYLIUMU cucreme 6110JI0TMUEeCKOTr0 obpasoBaHus, Haauuue
NPasoCco3HaHuUs 3KOJIOTMUYECKOM KYJIbTYPbl, CNOCOOHOCMU cmasumb i/l U CTPOUTb )KU3HEHHBbIe TIaHbl.

JINYHOCTHBIE pe3y/bTaThl OCBOEHHUS ITPOrPaMMbl 110 OHOIOTUY [JOCTUTAIOTCS B eIMHCTBE yueOHOU U
BOCIIATATe/IbHOM [1eSiITe/IbHOCTU B COOTBETCTBUM C TPaJULIMOHHBIMM DOCCUHMCKHMU COLIMOKYJIbTYPHBIMH,



HCTOPUYECKUMH U /IyXOBHO-HPaBCTBEHHBIMU L|eHHOCTSIMU, TIPUHATHIMU B 0011eCTBe MpaBUIaMu U HOpMaMHU
TOBeZIeHUs] M CIIOCOOCTBYIOT TpOLleccaM CaMOIO3HaHMsI, CaMOBOCHMTaHWsS U CaMOpPAa3BUTHS], Pa3BUTHS
BHYTpeHHel MO3WLUHU TMUYHOCTH, aTPUOTH3Ma U YBa)KEeHHS K 3aKOHY M INPaBOIOPSKY, Uel0BeKy Tpyja U
CTapiieMy TIOKOJIEHHIO, B3aUMHOTO YBaKeHUs, Oepe)KHOTO OTHOIIeHHS K KY/JbTYPDHOMY Hac/eiuio |
TpayLMsIM MHOIOHALIMOHAIBHOI0 Hapoza Poccuiickon ®epepariy, pUpoZie U OKPYKarolllel cpefe.

JIngHOCTHBIE pe3yabTaThl OCBOEHHWsS yueOHOro TipeAMeTa «bBHWOMOTHsi» [IO/DKHBI  OTpakaTb
TOTOBHOCTb M CIIOCOOHOCTH O0YYAIOIMXCS PYKOBO/CTBOBATHCSI C(HOPMHUPOBAHHOW BHYTPEHHEH TO3uIeit
JTMYHOCTH, CCTEMOM 1|eHHOCTHBIX OpHEeHTAlWii, TO3UTUBHBIX BHYTPEHHUX YOeXX/1eHUH, COOTBETCTBYIOIUX
TPAJML[MOHHBIM I[eHHOCTSIM DPOCCHICKOTO O0OIecTBa, paclIMpeHre >KU3HEHHOTO OMbITa U OMbITa
JlessTe/IbHOCTH B TIPOLiecce peanu3aljiM OCHOBHBIX HallpaBleHUW BOCIIWATATEeNbHOM [esTe/IbHOCTH, B TOM
YyHC/le B 4acTu:

1) rpa)kJaHCKOro BOCIIUTAHUSA:

CcOpMUPOBAHHOCTbH T'PA’KAAHCKOM MTO3ULMK 00yUaroIerocst Kak akTUBHOTO ¥ OTBETCTBEHHOTO UJieHa
POCCHICKOT0 00I1IeCTBa;

0CO3HaHMe CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00s13aHHOCTeH, yBa)keHHe 3aKOHa U MPaBOIOPsi/IKa;

TOTOBHOCTb K COBMECTHOM TBOPYECKOU [1esiTeJIbHOCTH TPU CO3/JaHUU yueOHBIX MPOEKTOB, pelleHur
yueOHBIX Y IM03HABaTe/TbHBIX 3a/1a4, BBITIOIHEHUH OUO/IOTMYeCKHUX KCIIEPUMEHTOB;

CTIOCOOHOCTH OTIpe/iesisiTh COOCTBEHHYIO MO3ULIMIO 110 OTHOIIEHUIO K SIBJIEHHUSIM COBPEMEHHOU yKU3HU
U 00BSICHATE €6;

yMeHHe yUHTbIBaThb B CBOMX JIeMCTBUSX HEOOXOAUMOCTb KOHCTPYKTHBHOI'O B3aUMOJeNCTBUS Jitofiei
C pasHbIMU yOeXXleHUsIMH, Ky/IbTYPHBIMU LIEHHOCTSIMU 1 COLIMa/IbHBIM T10JI0’KEHHEM;

TOTOBHOCTb K COTPYZHHUYECTBY B NIPOLieCCe COBMECTHOI'O BBINOJHEHUs YUeOHbIX, T03HABaTe/IbHbIX U
HCCJIe/|0BaTe/IbCKUX 3a/jau, YBaXKUTEIHLHOTO OTHOLLIEHHS] K MHEHHIO ONIMOHEHTOB NPU 00CY KAE€HUH CTIOPHBIX
BOIPOCOB OHOJIOTMYECKOT0 COJlepyKaHUs;

TOTOBHOCTb K 'YMaHUTapHOU U BOJIOHTEPCKOM [1esiTe/IbHOCTH;

2) NaTPpUOTHYECKOI'0 BOCTIMTAHUSA:

chOpMHPOBAHHOCTh POCCUMCKOM T'pak/laHCKOW WJeHTUUHOCTHU, MaTPUOTH3Ma, YBaXKEHUs] K CBOEMY
Hapo/ly, YyBCTBa OTBETCTBEHHOCTH Mepes PoauHOM, roploCcTH 3a CBOU Kpau, CBOXO Po/vHY, CBOM SI3BbIK U
KyJIbTYypY, NPOLLIJIOe U HACTosIlliee MHOTOHALIMOHAIbHOT 0 Hapoza Poccuy;

L|eHHOCTHOE OTHOLLeHWe K NMPUPOJHOMY Hac/eui0 Y MaMsITHUKaM MPUPO/bL, 10CTXKeHHsM Poccun
B HayKe, UICKYCCTBe, CTIOpPTe, TEXHOJIOTUsIX, TPY/eE;

CIIOCOOHOCTh OLIeHMBATh BK/AJ, POCCHHCKMX YUYéHBIX B CTaHOB/IEHWe W pa3BUTHE OWOJIOTHH,
MOHUMAaHUs 3HaueHWs OWO/IOTMM B TI03HAHWUM 3aKOHOB TPUPO/BI, B JKM3HU UeJ0BeKa M COBPEMEHHOTO
o0I111ecTBa;

uzieiiHast yOeXXJEHHOCTh, TOTOBHOCTh K CIY)KeHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHKe yXOBHBIX LIeHHOCTel POCCUMCKOr0 Hapo/a;

c(OpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMUsI, STUUYECKOT 0 TIOBe/IeHuS;

CNOCOOHOCTh OL|eHMBAThb CUTYal[Ml0 M TPUHUMAThb OCO3HaHHbIE pellleHusi, OPUeHTHPYSCh Ha
MOpanbHO-HPaBCTBEHHbIE HOPMBI U LIeHHOCTH;

0CO3HaHMe JIMYHOTO BKJ/aJia B IOCTPOeHHe YCTOMUMBOTO OyAyIiiero;

OTBETCTBEHHOE OTHOLIEHWEe K CBOMM pOJUTENSIM, CO3[@HUI0 CeMbU Ha OCHOBE OCO3HAHHOIO
TIPUHSATHS LIEHHOCTeN CeMelHOM KU3HU B COOTBETCTBUY C TPaJULMAMU HapooB Poccuy;

4) 3cTeTHYeCKOro BOCIIUTaHHUS:

5CTETUYeCKOe OTHOIIIeHUe K MUDY, BK/ItOUasl 3CTETUKY ObITa, HAYYHOTO Y TEXHUYECKOTO TBOPUECTBa,
CTIOpTa, TPY/a, 0011{eCTBEHHBIX OTHOLLIEHUH;

MOHMMaHHe 3MOLMOHA/IHOTO BO3/IeCTBUS )KMBOU MPUPO/bI U €6 [JeHHOCTHY;



TOTOBHOCTh K CAaMOBBID&)KEHMIO B pasHbIX BMJAX WCKYCCTBA, CTpeMJ/IeHWe MPOSIB/IATb KauyecTBa
TBOPYECKOM JINYHOCTH;

5) pusnueckoro BOCIHMTAaHUS, (OPMHUPOBAHHMA KYJbTYPbl 3/0POBbS M 3MOLOHA/IBHOIO
01aromosryums:

MOHMMaHWe U peanu3anus 370poBoro M 0Oe3omacHoro obpas3a >KW3HU (3[0pOBOe THTaHUe,
cobsro/ieHre TUTHEeHUYeCKHX TIPaBU/I U HOPM, COa/laHCUPOBAHHBIN PeXXUM 3aHATUM U OT/bIXa, pery/spHast
¢usnueckass aKTUBHOCTbH), OepeXHOT0, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOILEHWS K COOCTBEHHOMY
(r3nyecKkoMy U MCUXUUYECKOMY 3/]0POBbIO;

TOHUMaHWe LIeHHOCTH TIPaBW/I WHAWBH/YaTbHOTO W KOJIZIEKTUBHOTO 0e301MacHOro TOBefeHUs B
CUTYaLUsIX, YTPOJKAIOLMX 30POBbIO U YKU3HU JIIOIeH;

0CO3HaHWe TIOC/IeICTBUIA M HETPUSITHSL BPeIHBIX MPUBBIUEK (yroTpebsieHrst akorossi, HApKOTHKOB,
KypeHUs);

6) TPyAOBOro BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HaHMeE LIEHHOCTH MaCTepCTBa, TPY10/ro0ue;

FOTOBHOCTb K aKTUBHOW [eATelbHOCTM TEeXHOJOTMUeCKOM W COLMa’bHOM HarpaBlIeHHOCTH,
CTMOCOOHOCTh MHULIMHUPOBATH, MJIAHUPOBATh U CAMOCTOSITE/TEHO BBITIO/HSATH TaKYIO /1eSITe/TbHOCTB;

VHTepeC K pa3/InYHbIM cepaM MpodecCroHaNbHOM JesITe/IbHOCTH, YMEHUe COBepllaTh OCO3HAHHBIN
BbIOOp OyAyielt mpodeccun 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE T1/IaHbl;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHuI0 U caM000pa30BaHuI0 Ha MPOTSPKeHUU BCel »KH3HMU;

7) 3K0/1I0TM4eCKOro BOCIIUTAaHUA:

5KOJIOTMYeCKH 1iesiecoobpa3sHoe OTHOIIeHHe K TPUPO/ie KaK MCTOUHHUKY JKU3HU Ha 3eMie, OCHOBe eé
CyLL|eCTBOBaHMS;

TIOBBILIIEHHE YPOBHSI SKOJIOTMUECKON KY/bTYpbl: TpUoOpeTeHre OMbITa TJIaHUPOBaHUs TIOCTYNKOB U
OLIeHKM MX BO3MOXXHBIX TIOC/Ie[ICTBUM [IJI1 OKpY Karolllel cpeibl;

0CO3HaHMe T7100a/bHOT0 XapakTepa 9K0/IOrMUecKUX 1pobjeM U nmyTel uxX pelieHus;

CIOCOOHOCTh UCII0/Ib30BaTh MpHOOpeTaeMble TPY H3yueHWH OWOJIOTMM 3HAHUSI U YMEHHs TIpU
peltieHUM 1MpobJieM, CBsI3aHHBIX C PaljMOHaIbHBIM MTPHUPO/IONO0/b30BaHNEM (COO/TIO/IeHHe TIPaBUIT MTOBe/|eHNs
B IIpUpO/Jie, HarpaBleHHbIX Ha COXpaHEHWe DaBHOBECHUS B 3KOCHUCTEMax, OXpaHy BH/I0B, 3KOCHUCTEM,
6uocdepsi);

aKTUBHOE HeNpusThe [eUCTBUM, TPUHOCSIIUX BpeJ OKPY’Karollled NPUPOAHOW Cpefe, yMeHHe
MPOTHO3WPOBAaTh HeO/IaronpusTHbIe SKOJIOTHUECKHe TIOCTeACTBUS TPeANPUHAMAeMbIX [eUCTBUA U
NpeJoTBpalaTh UX;

Hajvuye pasBUTOr0 3KOJIOTUYECKOTO MBILIEHHUs, 3KOJIOTMUYeCKON KY/bTYpPbl, OMbITa JesSTe/IbHOCTH
5KO0JIOTUYECKOU HampaB/IeHHOCTH, YMEHHUs] PYKOBO/CTBOBATbCS UMM B M03HaBaTe/IbHOW, KOMMYHHKATHBHON
Y COLMaJbHOM IIPaKTHKe, TFOTOBHOCTH K Yy4YaCTHIO B IIPAaKTUYECKOW [eATelbHOCTH 3KOJIO0rMYecKon
HarpaB/IeHHOCTY;

8) neHHOCTH HAyYHOI0 O3HAHUA:

c(OpMHPOBAHHOCTH MUPOBO33peHHUsI, COOTBETCTBYIOIL[ET0 COBDEMEHHOMY YPOBHIO pPa3BUTHsI HAyKH U
0011]eCTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JJajiore KyJIbTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOET0 MecTa
B TOJIMKYJIbTYPHOM MHDE;

COBepILIEHCTBOBAaHKE SI3bIKOBOM U UMTaTeNbCKOW Ky/bTYypbl KaK CpeZiCTBa B3aUMOJEUCTBUS MeXAY
JIFOZIbMU U TT03HaHUSI MUPa;

ToOHMMaHue crieliurKyu O6UONMOTK KaK HayKW, 0CO3HAaHUsI e€ poJii B (POPMHUPOBAaHUM PaLlMOHATBLHOTO
HAyYHOr'O MBbIILIJIEHUs], CO3[,aHMU L{eJIOCTHOTO TpefcTaBieHuss 00 OKpy»KarollleM MHpe KaK O e/UHCTBe
NIpYpPO/ibl, YeroBeKa W 0OIecTBa, B I03HAHUM IPUPOZHBIX 3aKOHOMEpPHOCTeH M pellleHWd Mpobsiem
COXpaHeHUsl IPUPOJHOI0 paBHOBECHS;

yOe)XIéHHOCTb B 3HAUMMOCTU OWOOTWM [/ COBpPEMEHHOM LMBUIM3aLMu: obecrieueHuss HOBOT'O
YPOBHS Pa3BUTHS MeJWLMHBI, CO3/jaH/e TIepCIIeKTUBHBIX OMOTeXHOJOTUM, CIIOCOOHBIX pellaTh pPecypCHble



npobieMbl pa3BUTHS UeIOBEUeCTBa, MOMCKA MyTel BbIXOJA M3 T00a/bHBIX 3KOIOTMYeCKUX MpobieM u
obecrieueHus repexo/ja K yCTOMUMBOMY Pa3BUTHIO, PALIMOHA/ILHOMY MCII0/Ib30BaHUIO TIPUPO/HBIX PeCYPCOB
1 (POPMHMPOBAHKIO HOBBIX CTaHZAPTOB KU3HU;

3aMHTEPeCOBAaHHOCTh B MOJIyYeHWU OMO/IOTMUeCKUX 3HAHWH B LIe/SIX TIOBBIIIEHUs 001Lell KyIbTYpH,
€CTeCTBeHHO-HAayYHOM rPaMOTHOCTH, KaK COCTaBHOM UacTH (PYHKI[MOHA/TBHON TPAMOTHOCTH O0yUaromuxcs,
(bopmupyeMoii Tipy U3y4eHrH OHO0JIOTHY;

TOHUMaHHe CYIJHOCTA MEeTOZOB TO3HaHMsI, MCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKax, CII0COOHOCTH
WCII0/Ib30BaTh TIOMydYaeMble 3HAHWS [ aHaiu3a U OOBSICHEHWs SIBJIEHWM OKPY’KaloIlero Mupa u
MIPOUCXO/ISAIINX B HEM M3MeHeHHH, yMeHue Jie/laTb 000CHOBaHHBIE 3aK/TIOUeHHsT Ha OCHOBE HayUYHbIX ()aKTOB
Y UMEIOLIMXCS ZJAHHBIX C Le/IbI0 MOTyYeHUs JOCTOBEPHBIX BbIBOZIOB;

CIMOCOOHOCTh CaMOCTOSITESTHHO MCIO/Ib30BaTh OMOJIOTHUECKWe 3HaHWs [Jisi pelleHus rpobieM B
peasibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHMe LIeHHOCTH HAay4YHOM [esTeJIbHOCTH, TOTOBHOCTb OCYIIeCTB/ISATb IIPOEKTHYH U
WCC/IeJ0BaTe/IbCKYIO [esiTe/IbHOCTh UHAUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIOCOOHOCTb K HeMpephIBHOMY 00pa30BaHUIO M CaMO0Opa30BaHMIO, K aKTUBHOMY
TOJTyYeHUI0 HOBBIX 3HAHUH 10 OMOJIOTUY B COOTBETCTBUM C YKU3HEHHBIMU TIOTPEOHOCTSIMHU.

METAITIPE/IMETHBIE PE3YJ/IbTATBI

MeranpemeTHble pe3y/bTaTbl OCBOeHUs! yueOHOro rnpejmera «buosiorusi» BK/IOYAIOT: 3HaYMMble
s GOpMHpPOBaHMS  MMPOBO33peHMs  O0yvaroUMXCsi — MeXJUCLUIUIMHApHble  (MeXIIpeJMeTHbIe)
oOlljeHayuHble TIOHSTHS, OTPaKalollWe L[eJIOCTHOCTb HayyHOM KapTHUHbI MHMpa M CHeLu(uKy MeTo/0B
T03HaHMs, MCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX (BeIlleCTBO, SHeprus, siBjeHHe, TPOLecC, CUCTEMa,
HayyHbI (DakT, TPUHLUI, TUIOTe3a, 3aKOHOMEPHOCThb, 3aKOH, Teopus, WCC/IefloBaHMe, Hab/tofieHue,
V3MepeHue, SKCIIepUMEHT U JIpyrue); yHUBepcarbHble yueOHble [JelcTBUsS  (T103HaBaTesbHBIE,
KOMMYHUKaTHBHbIE, PeTy/IATUBHBIE), obecreurBaroiyie GopMupoBaHue (yHKLMOHATBHON TPAMOTHOCTH U
COLIMa/IbHOM KOMITETeHIIMM 00ydaromuxcsi; CrocoOHOCTh  00y4YaroIyXCsi UCIO/Ib30BaTb OCBOEHHbIE
MeXAVCIUTUIMHApHbIE, MHWPOBO33peHUeCKre 3HaHWSI U yHHUBepcajbHble ydeOHble [IefiCTBHSI B
TI03HaBaTeIbHOM U COLMA/TIbHOM MPaKTHKe.

B pe3ynbrare u3yueHuWss OHWOJIOTMM Ha ypOBHe CpefHEero o0iero oOpa3oBaHHs y 00yuaromierocs
Oyayt chopmupoBaHbl T03HABaTe/lbHbIE YHUBEpCaibHble yueOHblEe JelCTBUs, KOMMYHHKATHUBHbIE
yHUBepca/ibHble yueOHble MAeHCTBUS, pery/siTUBHbIe YHUBepCajbHble yueOHbIE [eCTBUs, COBMECTHAast
J1esITe/TIbHOCTb.

MeranpegmeTHble pe3y/bTaThl OCBOEHHS TIPOrpaMMbI CpefHero o01iero oOpa30BaHMsS [IO/DKHBI
OTpa’kaTh:

OBJ/1a/ileHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HABAaTe/IbHBIMHU AEHCTBUSAMM:

1) 6a30BbIe JIOrHUeCcKHe IeHCTBUA:

CaMOCTOSITe/IbHO (POPMY/TUPOBATh U aKTYaIu3HupOBaTh MIpo0/ieMy, pacCMaTpUBaTh €€ BCeCTOPOHHE;

WCIOMb30BaTh TIPU OCBOEHUM 3HaHWM MPUEMBbI JIOTUUECKOTO MbIlIeHUs (aHanu3a, CHUHTe3a,
CpaBHEHMs, KaacCUbHUKaIMKU, 00001eHNsT), PACKPbIBAaTh CMBICJ OMOJOTMUYECKUX TOHSTUN (BBIJENATb MX
XapaKTepHble MPU3HaKHW, YCTaHABIUBaTh CBSA3M C IPYTUMMU MOHATUSIMHU);

onpejieNsiTh LeJId JesiTe/TlbHOCTU, 3ajlaBasi MapaMeTpbl U KPUTEPUU HX [OCTHXKEHUsI, COOTHOCUTD
pe3y/bTaThl [esiTeTbHOCTU C TOCTaB/I€HHBIMU LIe/ISIMU;

HCTI0/1b30BaTh OMOIOrMUecKue TIOHATHS /1Sl 00bsicHeHUsT (DaKTOB U SIBJIEHUM YKUBOU TIPUPO/IbI;

CTPOUTL JIOTUUECKUe pacCyXAeHus (UMHAYKTUBHbIe, [eyKTUBHble, 1O aHa/JOTUU), BbISBJSATD
3aKOHOMEpPHOCTH U MPOTHUBOPEUNs B paCCMaTpHBaeMbIX SIBJIEHUSIX, (POPMY/IMPOBATh BbIBO/bI U 3aK/IFOUEHUSI;



MPUMEHSITb CXeMHO-MO/Ie/IbHbIe CpeZiCTBA /1JIsl TIPe/ICTaB/IeHUsI Cyll[eCTBEHHbIX CBsI3el U OTHOILIEHUH
B M3y4YaeMbIX OMOIOrHnYecknx 00BeKTax, a TakKe MPOTUBOPEUNi Pa3HOTO POZA, BLISIBJIEHHBIX B PA3/IMYHBIX
MH(OPMaLIMOHHBIX UCTOUHHKAX;

pa3pabaTbiBaTh IJIaH pelleHdsi TMpo0/ieMbl C YYETOM aHaaM3a WMERIUXCsS MaTepuanbHbIX U
HeMaTepuajbHbIX PeCypCoB;

BHOCUTb KOPPEKTHUBBI B JIeSITE/IbHOCTb, OL|eHMBaThb COOTBETCTBUE pPe3y/bTaTOB Lie/isiM, OLIeHHWBAaTh
PUCKU TIOC/Ie/ICTBUMN JeSITe/TbHOCTH;

KOOD/IMHUPOBATh U BBIMTOJIHATE pabOTY B YC/IOBUSIX PeabHOTO, BUPTYaIbHOTO M KOMOMHHUPOBAaHHOTO
B3aUMOJIeUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIIEHUE TIPY PeleHUH XXKU3HEHHBIX MPo0JIeM.

2) 0a3zoBbIe HCC/IeI0BaTe/IbCKHe [IeHCTBUS:

B/IQ/IeETh HaBbIKAMM  yueOHO-MCC/e/IOBAaTe/IbCKOM W TIPOEKTHOM  [1eSITe/TbHOCTH, HaBbIKAMU
paspeliieHusi TIpobsieM, CrIoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITE/TIbHOMY TOMCKY METOZIOB pellleHus
MpaKTUUeCKUX 3a/iau, MPUMEHEHUI0 Pa3/IMYHbIX METO/I0B MTO3HaHMS;

WCI0/b30BaTh pa3/IMuHbIe BU/IbI [esTe/TbHOCTU TI0 TI0JTyYeHHI0 HOBOT'O 3HaHUSI, er0 UHTepIipeTaliHy,
npeoOpa3oBaHUI0 W TIPUMEHEHHI0 B y4UeOHbIX CUTyalUsiX, B TOM UHWC/Ie TIPU CO3[aHUU YUYeOHBIX U
COLMa/bHBIX TTPOEKTOB;

(opMupoBaTh HayuHbI TWIT MBILLIEHUS], BJ/aJleTh HAYUYHOM TepPMHUHOJIOTHEM, K/IH0ueBbIMU
TIOHSITUSIMU U MEeTOZlaMU;

CTaBUThH M (OPMYJ/IMPOBAaTh COOCTBEHHBIE 3aZlaud B 00pa30oBaTe/IbHOMN AeSITeTbHOCTA U YKU3HEHHBIX
CUTYaLUsIX;

BBISIBJIATb TPUUMHHO-CJ/Ie/ICTBEHHbIe CBSI3W U aKTya/IM3UpOBaTh 3ajady, BbIJBUTaThb TMIIOTe3y eé
pellieHusi, HaXOAUTh apryMeHThl [/is1 /lOKa3aTenbCTBAa CBOWX YTBep)KJeHWH, 3ajaBaThb IlapaMeTpbl U
KPUTepHUH pelleHus;

aHa/IM3UpOBaTh TOJyueHHble B XOJe pelleHUs 3aZilaud pe3yJ/bTaThl, KPUTUUYECKU OLIeHMBAaTh WX
JIOCTOBEPHOCTh, POTHO3MPOBATh M3MeHeHHe B HOBLIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OL[eHUBATb TTPUOOPETEHHBIN OITBIT;

OCYIL|eCTBJIITh ~ L|e/IeHaTpaB/eHHbId TOMCK TepeHoca CpeiCTB U CIIOCOOOB  [IeHCTBUS B
rpoecCrOHaNBHYIO0 CPeay;

yMeTb TIepeHOCUTDb 3HaHUS B TTO3HABATE/TBHYIO U MPAKTUUECKYH0 00/1aCTH >KU3HEeIeATeTbHOCTH;

yMeTb UHTEeTPUPOBATh 3HaHUS U3 Pa3HbBIX MPeIMETHBIX 001acTel;

BBIIBUTaTh HOBbIE WJIeU, Tpe/jlaraTh OPUTMHA/bHBIE TOAXOZbl W PellleHUs, CTaBUTh MPOOIeMbI U
3a/lauu, J0MyCKaroIIe ajlbTePHATUBHbIE PELleHHs.

3) pabota c undopmaluei:

OPUEHTHPOBAThCS B pa3/IMUHBIX WUCTOYHMKAX WHGOpMaluy (TeKCTe yueOHOro mocobusi, HayuHO-
TOMYJIIPHOM JTUTepaType, OMO/IOTHUECKUX CI0BapsiX M CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax [laHHbBIX, B
WHTepHeTe), aHa/MM3UpPOBaTh WHGOPMALMI0 PA3UYHBIX BUJOB U (GOpPM Tpe/CTaB/ieHus], KPUTHUYECKU
OLIeHMBATh €6 I0CTOBePHOCTb ¥ HEMPOTUBOPEUUBOCTH;

(bopMyMpoBaTh 3ampOChl U TIPUMEHSITh Pa3/IMUHbIEe METOZbI IPHU MOMCKe U 0TOOpe OHMO/IOrHUeCKOM
nHbopMali, HeoOXOAUMO}H /1J1s1 BBITMTOTHEHUs yueOHbBIX 3a/iau;

npuobpeTaTh  OMBIT  WCIOJIb30BaHUS  WH(POPMAI[MOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpILEHCTBOBAaTh KY/IbTYPY aKTUBHOTO MCIO/Ib30BAHKS Pa3/IMUHBIX IOMCKOBBLIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh ONTUMaIBHYIO (opMy TpejCcTaB/ieHUss Ouojoruueckoi WHGOpMaLu
(cxembl, TpadvKU, AMArpaMMBbl, TaOMULIbI, PUCYHKH U APYTOe);



WCTIOb30BaTh HayuHbBIN s3bIK B KauecTBe Cpe/CTBa Mpu paboTe ¢ Guomornyeckoi nHbopmarimei:
MPUMEHSITh XUMHUUeCKre, (pu3nuecKkde ¥ mMaTeMaTHuecKue 3HaKM M CUMBOJIbI, (opmysibl, abbpeBuartypy,
HOMEHKJ/IaTypy, UCTIOIh30BaTh U MPeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPe/ICTBA HATJISIJTHOCTH;

B/Ia/IeTh HABbIKAMU DACIO3HABAHMSI W 3alUThl MHGMOpMaru, WH()OPMAI[MOHHOW 06e30TmacHOCTH
JIMYHOCTU.

OBJ/iaieHNe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH /IEHCTBUAMU:

1) o6menmue:

OCYIL[EeCTB/IATh KOMMYHHKAIIMM BO BCeX cdepax >KW3HM, aKTUBHO y4YaCTBOBATh B /IMAjiOTe WM
JTUCKYCCUHM TIO CYIIeCTBY 00CyXJaemMol TeMbl (yMeHWe 3aJjaBaTb BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS
OTHOCUTEJIbHO BBITIOJIHEHUSI TIpeZijlaraeMoi 3a/laud, YUYWUThIBaTh MHTEPEChl W COTJIACOBAHHOCTH TO3MLIUN
JIPYTUX YYaCTHUKOB ZIMAJIOTa UK JAUCKYCCHH);

pacrio3HaBaTh HeBepOa/ibHble CpejicTBa OOIIEHUs, TIOHUMAThb 3HAUeHWe COIMAbHBIX 3HAKOB,
MIPeJNOChIIOK BOSHUKHOBEHHST KOH(DIMKTHBIX CUTYaIMi, YMETh CMATUaTh KOHMIMKTHI U BECTH TI€PErOBOPbI;

B/IQ/IeTh PA3/IMUHBIMU CIIOCOOAMU OOIIeHWsT W B3aUMOJIEMCTBUSA, TOHMMAaTh HaMEpPEeHHs JAPYTuX
JFo/iel, TPOSIB/ISATh YBa)XKUTEbHOE OTHOIIEHHEe K COOeceZlHMKY W B KOPPEKTHOW (opme dhopmyavpoBaTh
CBOY BO3pPa)KeHHUS;

Pa3BEPHYTO W JIOTUYHO H3/laraTh CBOK) TOUKY 3PEHHSI C MKCII0Jb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas /|eATe/IbHOCTb:

TIOHUMaTh M HCIO/b30BaTh MPeUMyIiecTBa KOMaHJHON M MHAVBUAYa/JbHON PabOThI TIPH pelieHud
Ouosoruuecko  mpobsiemMbl, O0OOCHOBBIBaTb  HEOOXOAWMOCTb  TIPUMEHEHHsI  TPYIIOBLIX  (opm
B3aMMO/IEWICTBUS TIPU PellleHny yueOHOM 3aiaum;

BBIOMpATh TEMAaTUKY U MeTO/[bl COBMECTHBIX JIHICTBUH C YUETOM OOLIMX MHTEPECOB U BO3MOKHOCTEH
Ka)K/I0T0 ujleHa KOJIIeKTHBA;

MIPUHUMATh L€/ COBMECTHOU JIeATe/IbHOCTH, OPTaHHU30BLIBATh M KOOPJUHUPOBATh AEHCTBUS TI0 eé
JOCTIKEHHUIO: COCTaBJISATh TUIaH AeHCTBUM, pacrpesiesiiTh POJIM C YUETOM MHEHHH yuaCTHHKOB, 00CYXJaThb
pe3y/bTaThl COBMECTHOW paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/Ia/la M Ka)KJOr0 y4YaCTHMKA KOMaH[bl B OOMIWI pe3ysbTaT TI0
pa3paboTaHHBIM KPUTEPUSIM;

Tipe/ijiaraTb HOBbIE TIPOEKTHI, OLIEHUBATh U/IEU C TTO3ULIMK HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOU
3HAUMMOCTWY;

OCYIIECTB/IATh TIO3UTHUBHOE CTpaTerMyeckoe TIOBeJ€HWe B Pa3/IMYHBIX CUTYaLUsX, TPOSIBISATh
TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

OBJj1aieHHe yHHBepCa/IbHBIMH PeryJiaTUBHBIMH [|eiCTBUAMU:

1) camoopranusanus:

WICII0/1b30BaTh OMOIOrMYecKye 3HaHUS [Jis1 BbISIBJIeHUs MPoOeM M WX pelleHusl B )KU3HEHHbIX U
yueOHBIX CUTyaLUsX;

BbIOMpATh Ha OCHOBe OMO/IOrMUeCKUX 3HAaHUM Lie/ieBble U CMbIC/IOBbIE YCTAaHOBKU B CBOMX /I€HCTBUSIX
Y TIOCTYIIKax [0 OTHOLLIEHUIO K )KUBOW NPUPO/ie, CBOEMY 3/I0POBbIO U 3[J0POBBIO OKPY KaIOLHX;

CaMOCTOSITE/IBHO OCYILeCTBJISITh TI03HABATE/IbHYIO JIeSiTe/IbHOCTD, BBISB/STH MPOO/IEMbI, CTaBUTh U
¢bopmynupoBath cCOOCTBeHHbIE 33/jaull B 00pa30BaTe/IbHOM [|eSITeNIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITE/IBHO COCTaB/ATh IUIAaH pelleHuss MpobreMbl € Y4YETOM HMEIOLIUXCS PecypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPeATIOUTEeHUH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmMpsATs paMK1 yueOHOTO TpeJjMeTa Ha OCHOBe JIMYHBIX MPe/II0uTeHNH;

JieslaTb OCO3HAHHBIM BBIOOD, apryMeHTUPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a PelleHHe;



OL|eHMBaTh NPUOOPETEHHBIN OIIBIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIB/IEHUIO IIMPOKOW 3PYAMLIMM B pasHbIX 00/1acTAX 3HAHUM,
TIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTe/IbHbIN U Ky/IbTyPHBINA YDOBEHb.

2) CaMOKOHTPOJIb:

[laBaTh OLIEHKY HOBBIM CHTYallsiM, BHOCUTh KOPPEKTHUBBI B JIeATe/IbHOCTb, OLIEHMBATh COOTBETCTBHUE
pe3y/IbTaToB LieJisiM;

BaJieTh HaBbIKAMM TI0O3HABaTe/lbHOW peduieKCMM KaK OCO3HAHUSI COBepIlaeMbIX [eHCTBUN U
MBIC/TUTE/IbHBIX MPOLIECCOB, UX pPe3y/IbTaTOB U OCHOBaHWM, UCII0/Ib30BaTh NPHUEMBI pedieKCUH /1Sl OLIeHKH
CHUTYaL[|H, BHIOOpA BEPHOTO pelleHus;

yMeTb OL|eHUBaTb PUCKU U CBOEBPEMEHHO NPYHUMATh PeLlIeHHs TI0 UX CHUKEHUIO;

MPUHUMAaTb MOTHBBI M apI'YMEHThI JPYTHX MPU aHa/li3e pe3y/bTaToB JesTelbHOCTH;

3) npuHATHE Ce0s1 U APYTrUX:

TIPUHUMAaTh Cebsi, TOHUMast CBOW HeZIOCTAaTKH U IOCTOUHCTBA;

MPUHUMAaTb MOTHBBI M apI'yMeHThI JPYTHX TIPU aHa/lu3e pe3y/ibTaToB JesTebHOCTH;

TIpH3HABaTh CBOE MPaBO U MPABO PYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[U APYTOT0 YesioBekKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIe pe3y/bTaThl OCBOEHUSI COZlepKaHus yueOHoro ripeameTa «buomnorus» Ha yriay6iéHHOM
YPOBHe OpUEHTHpPOBaHbI Ha obOecrieueHre TpoduUIbHOTO 00yueHUs obyuatoruxcsi buosoruu. OHU
BKJIIOUAIOT: crieliidryeckue /st OMOMOTUY HayuHble 3HaHUsI, YMeHUs U CrIoCcOObI ZeliCTBUI 10 OCBOEHMUIO,
VMHTeprpeTaliid U 1peoOpa30BaHUI0 3HAHWM, BU/bI /IeSTEJIbHOCTH T0 TIOMYYeHHIO0 HOBBIX 3HAHUM U UX
MPUMEHEHUI0 B pa3/IMUHBbIX yueOHBIX, a TakKe B pealbHbIX >KU3HEHHbIX CUTyalusix. [IpeaMeTHbie
pe3y/bTaThl Npe/iCTaB/eHbl M0 TOJaM U3yUueHUsl.

[IpeiMeTHbIe pe3y/bTaThl OCBOeHHs1 yueOHoro mnpegmera «buosorusi» B 10 Kaacce JOJDKHBI
OTpa’kaTh:

cOpMUPOBAaHHOCTb 3HAaHWK O MecTe W POaM OWOJMOTMHM B CHUCTEMe eCTeCTBeHHbIX HayK, B
(hopMHpOBaHNY eCTeCTBeHHO-HAYYHOU KapTHHBI MHPa, B TTO3HaHUU 3aKOHOB TIPUPO/IbI U pellieHny TpobiemM
paLMOHA/BHOTO TIPUPOZOTIONB30BAHMS, O BK/IaZie POCCHHCKMX W 3apyOeXHBIX YYEHBIX B pPa3BUTHE
OMOIOTUH;

BlaJileHHe CHACTeMOW OWO/IOTMUeCKUX 3HAHWM, KOTOpas BKJ/IIOYAaeT: OCHOBOIIOJIArarolie
Ouosornyeckre TePMUHBI U TIOHATHSL ()KU3HB, K/IeTKa, OPraHn3M, MeTabo/iu3M, roMeoCTas, CaMOpPeryIIsLus,
CaMOBOCTIPOM3Be/IeHHe, HaC/e[CTBEHHOCTb, W3MEHUMBOCTb, POCT U pa3BUTHE), OMOIOTHMUECKUe TeopUuu
(knetounass Tteopus T.IlIBanHa, M. llneligena, P. BupxoBa, XpoMOCOMHasi TeOpusi Hac/le[CTBEHHOCTH
T. Moprana), yuenuss (H. . BaBunoBa — o0 1meHTpax MHOrooOpasvsi W TPOMCXOX/EHUS KYIbTYPHBIX
pacTeHui), 3akoHbl (eAMHOOOpA3usi TIOTOMKOB TIEPBOTO TIOKOJIEHUs], pacIleryieHusl, UMCTOThI TaMeT,
He3aBUCUMOro HacsefioBaHusl I'. MeHziensi, TOMOJIOTMUeCKUX PSIZIOB B Hac/e[CTBEHHOM W3MeH4YMBOCTH H.
V. BaBunosa), NpyUHLUIIB] (KOMIIEMEHTAaPHOCTH);

B/a/leHe OCHOBHBIMM MeTO/laMH HAyuyHOTrO T[I03HaHWS, WCII0/b3yeMbIX B OHOIOrMYeCcKUX
HCC/IeIOBaHUSIX JKUBBIX 00BbEKTOB (OMKcaHue, u3MepeHue, Hab/roieHre, SKCIiepuMeHT);

yMeHHe BbIIe/ISITh CYIeCTBeHHble TPU3HAaKW: BHPYCOB, KJ/E€TOK TIPOKapUuOT W 3YKapuoT,
OJHOK/IETOYHBIX ¥ MHOTOK/IETOUHBIX OPraHW3MOB, B TOM uuc/ie OakTepuii, rprbOB, pacTeHUi, )KUBOTHBIX U
ye/i0BeKa, CTPOEHWs OpraHoB W CUCTeM OpraHOB pacTeHWH, J>KUBOTHBIX, UeJIOBeKa, IpOLeCCoB
JKU3He/leATeIbHOCTH, TPOTEKAILUMX B OpraHM3Max pacTeHWi, >KUBOTHBIX M ue/ioBeKa, OMOoIornyeckux
rpoiieccoB: obOMeHa BelecTB (MeTabo0/M3M), TpeBpallleHHsI SHEPruH, OpOoXKeHWs, aBTOTPOGHOro U
reTepoTpopHOr0 TUMOB TNMTaHUs, (OTOCUHTE3a W XeMOCHHTe3a, MHUTO03a, Meli03a, TameToreHesa,



sMOpuoreHesa, MOCTIMOPUOHA/ILHOTO DPa3BUTHS, pa3MHOKeHUsl, WHIWUBHUYaJbHOTO pPa3BUTHSI OpraHU3Ma
(oHTOT€EHe3a), B3aUMO/IeHICTBUSI TEHOB, TeTepo3Hrca, UCKyCCTBEHHOTO 0TOOPa;

yMeHHe YCTaHaB/IMBATh B3aUMOCBSI3U MEXYy OPraHOWZAMU KIeTKU U WX (YHKIUSIMH, CTPOEHHEeM
KJIETOK pa3HbIX TKaHeW W uX QYHKIUSMH, M)XKy OpraHaMu U CUCTeMaMHu OPTaHOB y PacTeHUM, KUBOTHBIX
Y YesioBeKa UM UX (DYHKIUSIMU, MEXKIY CHUCTeMaMH OPraHOB U WX (DYHKIHMSIMU, MEXIY STariaMu oOMeHa
BeIIeCTB, ITallaMH KJIeTOUHOTO IIMK/Ja W >KA3HEHHBIX I[MKJIOB OPraHW3MOB, 3TarlaMd 3MOPHOHA/ILHOTO
Pa3BUTHSI, TEHOTUTIOM U (PeHOTUTIOM, (DeHOTHUIIOM U (haKTOpaMH Cpe/ibl 00UTaHNS;

yMeHHe BBISIB/ISTh OT/IMUUTE/IbHbIE TTPU3HAKK JKUBBIX CHCTEM, B TOM UHCJ/Ie PAaCTeHUH, KUBOTHBIX U
YyeJi0BeKa;

yMeHHe UCII0/Ib30BaTh COOTBETCTBYIOIIVE AapryMeHTbl, OWOJIOTMUECKYI0 TEePMUHOJIOTHIO W
CUMBOJIMKY /IJIs J0Ka3aTe/IbCTBa PO/CTBA OPraHM3MOB pa3HbIX CUCTEMaTUUeCKHX IPYTIIT;

yMeHHe pellaTh OWOJIOTHUeCKre 3a/laud, BBISB/ISATH TPUUUHHO-C/IE/ICTBEHHBIE CBSI3U MEXIY
HCC/e[yeMbIMA OHOIOTHUeCKUMH TIPOLIeCCaMU U SIBJIEHUSIMU, Jle/laTh BBIBO/bI M TIPOTHO3bI HA OCHOBAHUH
TOJTyUeHHbIX Pe3y/bTaToB;

yMeHHe BBITIO/IHATH JlabopaTopHble U TpakTUueckue paboTbl, cOO/OAATh TpaBW/aa rpu pabote c
yueOHBIM U TabopaTOPHBIM 000pPY/J0BaHUEM;

yMeHHe BbIJIBUTaTh TUTIOTE3bl, IPOBEPSTh UX KCIIePUMeHTa/IbHbIMU CpeZicTBaMu, (popMyIupysi 1ie/ib
WCCIieloBaHUs, aHA/TM3UPOBATh 0J/TyueHHbIe pe3y/IbTaThl U /leflaTh BbIBOALI;

yMeHHe yuacTBOBaTh B yueOHO-HMCC/e/[oBaTebCKON paboTe 1o GUOIOTHY, KOJIOTUU U MeULIVHE,
MPOBOIMMOM Ha 0a3e LIKO/IbHBIX HAayuHbIX 00IIIecTB, ¥ MyOIMYHO TpeCTaB/IsTh TOTy4YeHHbIe Pe3y/bTaThl
Ha yYeHHYeCKUX KOH(epeHIUsX;

yMeHHe OLleHMBaThb 3THYeCKHe aclieKThbl COBPEMeHHBbIX MCC/e/0OBaHWN B 00sacTh OUOJIOTHH U
Me[WLMHbl  (KJIOHUPOBaHWe, HWCKYCCTBEHHOEe OIUIO/JOTBOPEHUe, HarpaB/ieHHOe HW3MeHeHWe TeHOMa U
CO3/laHle TPAHCTeHHBIX OPraHU3MOB);

yMeHHe OCYIIeCTB/ISITb OCO3HAHHBINA BBIOOD Oyayiiel mpodeccHoHambHOM AesaTeNbHOCTH B 061acTh
OuosioruK, MeJUIMHBI, OHOTeXHOJIOTHY, BeTepUHAPHH, CEeJTbCKOT0 XO3STHCTBA, MHUIIEBOM TTPOMBIIILIEHHOCTH,
yrayO/sTh T03HaBaTe/lbHBI WHTEpeC, HarpaB/leHHbI Ha OCO3HaHHBIA BBIOOD COOTBETCTBYIOLIEH
npodeccuy U TIpo/ioJKeHre Oroornyeckoro 00pa3oBaHus B OpraHU3al[usaX CpeJHero rnpodecCcuoHaIbHOTO
¥ BbICIIIET0 00pa30BaHusl.

[IpenmMeTHbIe pe3y/bTaThl OCBOeHHs yueOHoro mpeamera «buosorusi» B 11  Kaacce BOJDKHBI
OTpa’kaTh:

cOpMUPOBAHHOCTh 3HAaHWK O MecTe W POaM OWOJMOTMHM B CHUCTEMe eCTeCTBeHHBIX HayK, B
(opMHpOBaHWK COBPEMEHHOM eCTeCTBEeHHO-HayyHOM KapTHMHbI MHpA, B MO3HAHUM 3aKOHOB MPUPOJbLI U
pellleHur JKOJIOTMYeCKUX TMpobsieM UenoBeuecTBa, a TAakKKe B peLIeHWH BOIMPOCOB palMOHATBLHOTO
TIPUPO/IOTIO/BE30BaHUs, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOIIEHUS K TIPUPO/ie, OOIIeCTBy, UeloBeKy, O
BKJIa/[e POCCUHCKUX ¥ 3apy0eXXHBIX YU&HBIX-OHMO0/IOTOB B Pa3BUTHE OMOJIOTHY;

yMeHHMe BJIa/IeTb CUCTeMOW OMOJIOTMUeCKUX 3HaHWHM, KOTOpast BK/IFOYAeT OrpeZie/ieHUs] U TIOHUMaHHe
CYIIHOCTH OCHOBOTIOJIATaloIX OWOOTMYeCKUX TEPMHUHOB W TIOHATHHN (BH[, 3KocucTema, Ouocdepa),
Ouonornyeckue Teopun (3BosMoLMOHHas Teopust Y. JlapBrUHA, CUHTETUYECKAas TEOPHUsI IBOIOLIUM), YUEHUS
(A. H. CeBeprjoBa — 0 TyTSX W HarpaB/eHUsX 3BosoLuu, B.V. BepHagckoro — o 6Guocdepe), 3aKOHBI
(renetnueckoro paBHoBecus k. Xapau u B. BaitHb6epra, 3apojsiiiieBoro cxozactea K. M. bapa), rpaBuia
(Muaumyma FO. JIubuxa, 3KO0/IOTHUECKOW TMpaMHbl 3HepPruu), rumnoressl (rumoresa «mupa PHK»
Y. T'unbepra);

yMeHUe B/aZieTb OCHOBHBIMM METO/laMM Hay4HOrO TO3HaHWsl, UCIO/b3yeMbIMU B OHOOrMYecKrX
WCC/Ie/JOBaHUSIX JKMBBIX OOBEKTOB M 3KocucTeM (OmnucaHWe, M3MepeHHe, Hab/tofieHre, SKCIIepUMEHT),
criocob6amu BbISIBJIEHMS U OLIEHKM aHTPOIIOTeHHbIX U3MeHeHU B IIPUPO/IE;



yMeHHe BBIJIe/IATh CyI[eCTBeHHbIe TIPU3HAKW: BU/IOB, OMOTeOLIeHO30B, KOCUCTEM U OuUocdepwl,
CTaOWIM3UPYIOIero, /[ABWXKYIIEro ¥ pPa3pbIBAIOILET0 eCTeCTBEHHOr0 OTOOpa, asulonaTpUyeckoro M
CUMITaTPUUYECKOTO BUA000pa30BaHUs, BAWSHUS ABWKYIIUX CWI BOJIOLMM Ha TeHO(MOH/ TIOMYyJISILUH,
MpUCIIOCOO/IEHHOCTH OPraHU3MOB K Cpefie 00MTaHusI, yepeloBaHUsI HarlpaB/IeHHH BOJIIOLIMHN, KDYTOBOPOTa
BeLL[eCTB U MMO0TOKA SHEePryy B 9KOCUCTEeMaX;

yMeHHe YCTaHaB/MBaTh B3aUMOCBS3M MeEXJy I[pollecCaMy 3BOJIIOLMH, [ABWKYIIUMU CUJIaMU
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3/TMUHBIX SKOCHCTEM U TTPUCTIOCOOIeHNsMU K HUM OPTaHWU3MOB;

yMeHHe BBISIB/IITh OT/IMUUTE/TbHBIE TIPU3HAKU JKUBBIX CHCTEM, TIPUCTIOCOOIEHHOCTh BUZIOB K Cpejie
obuTaHus, abMOTHYeCKUX U OUOTHUECKMX KOMIIOHEHTOB 3KOCHCTeM, B3aHUMOCBs3eli OpraHHM3MOB B
coo011[ecTBax, aHTPOTIOT@HHBIX U3MEHEeHHH B 9KOCUCTeMAaxX CBOel MeCTHOCTH;

yMeHHe WCII0/Ib30BaTh COOTBETCTBYIOIIVME apryMeHTbl, OWOJIOTMUeCKYI0 TEePMUHOJIOTHIO W
CUMBOJIMKY [/I1 [l0Ka3aTe/JbCTBa POJICTBA OPraHM3MOB Ppa3HbIX CHUCTeMaTHUeCKWX TPYII, B3aUMOCBSI3U
OpraHW3MOB U Cpe/ibl 00UTaHKSsI, e[UHCTBA Ye/I0BeUeCKUX pac, He0OX0IUMOCTA COXpaHeHHUs MHOT000pa3ust
BH/IOB U 9KOCUCTEM KaK YC/I0BHS COCYII|eCTBOBaHUsI ITPUPO/Ibl U Ue/I0BeueCTBa;

yMeHHe pellaTb OWo/iorMUecKre 3a/laud, BBISB/SATh TPUUMHHO-C/Ie[ICTBEHHbIE CBSI3U MEXY
uccsielyeMbIMU OH0/I0TMUeCKMMU TIPOLieCCaMU U sIBJIEHUSIMU, ZleslaTb BBIBO/bI U TPOTHO3bI HA OCHOBaHWUU
T0JTyUeHHbIX Pe3y/bTaToB;

yMeHHe BBITIO/IHATH JlabopaTopHble W TpakTUueckue paboTbl, coO/t0AaTh TpaBU/a rpu pabote c
yueOHBIM 1 7abopaTOpHBIM 060pyZ0BaHKEM;

yMeHHe BbIJIBUTaTh FMIOTE3bI, IPOBEPATH UX SKCIIePUMEHTa/IbHBIMU CpeZiCTBaMH, (hOpMyIUpys Lieb
VCC/IeJOBaHMS], aHaTM3UPOBaTh MOTyUeHHbIe pe3y/IbTaThl U [leflaTh BHIBO/IbI;

yMeHHe yuacTBOBaTh B yueOHO-HMCC/e/[oBaTebCKON paboTe 1o OUOJIOTHY, KOJOTUUA U MeULIVHE,
MPOBOIMMOM Ha 0a3e LIKOJ/IbHBIX HAayUHBIX OOIIecTB, ¥ MyO/IMYHO TIPeACTaB/ISTh TOy4YeHHbIe Pe3y/bTaThl
Ha yueHUUeCKUX KOH(epeHLUsIX;

yMeHUe OL|eHMBaTh TUIOTEe3bl U TEOPUU O MPOUCXOXKAEHUU JKMU3HH, YesioBeKa U ueioBeyecKux pac, o
MIPUYMHAX, TIOC/IeICTBUSIX U CII0CO0Aax rpeoTBpalleHus rinobanbHbIX u3MeHeHul B 6ruocdepe;

yMeHHe OCYIIeCTB/ISITb OCO3HAHHBINA BBIOOD Oyayiiel mpodecCcHoHambHOM AesaTebHOCTH B 06/1acTh
OMO0J/IOTHH, HSKOJIOTHH, TIPUPO/OTIO/Ib30BaHUs, MeAULIMHBI, OWOTEXHOOTHUH, TICUXOJIOTUM, BeTepUHAPHH,
CeJIbCKOTO XO3SIMCTBA, MUIIEBOM TIPOMBIIIIJIEHHOCTH, YTIyO/IATh TI03HaBaTe/IbHBIA WHTEpeC, HarpaBIeHHbIN
Ha OCO3HAHHBIA BHIOOD COOTBETCTBYIOIEM MPodeccuy W TMPOJO/DKeHHe OHOoIoruueckoro oOpa3oBaHUs B
OpraHu3alsaX CpefiHero MpogeCcCUOHATbHOTO U BhICIIEro 006pa3oBaHusl.

TEMATHNYECKOE INTAHUPOBAHUVE

10 KJTACC
Ne HaumMmeHoOBaHUe KosimuecTBO UacoB JJIeKTpOHHEIEe (TUPPOBLIE)
/11 pa3aesioB U TeM Bcero KOHTpOJIBH HpaKTI/I‘IeCK 06pa30BaTe.TIBHBIe PECYPCHI
HpOrpaMMBbI ble paboTHI | e paboThl

1 buoJsiorusg Kak Hayka 1 https://lesson.edu.ru/06/11?class=11

2 7KUBBIE cCUCTeMbI U 2 https://lesson.edu.ru/06/11?class=11
UX U3y4yeHUue

3 buoJsiorusa KieTKku 2 0.5

4  (XumMuHuyeckas 10 1
OpraHU3aIrg KJIeTKU

5 |CtpoeHuEe U 8 2

GOYHKITMY KIIeTKU

6 |ObMeH BelllecTB U 9 1




HauMeHnoBaHue
paszesioB U TeEM
IIPOrpaMMBI

KoJsimuecTBO UacoB

Bcero

KoHTpoissH
ble paboThI

ITpakTHUECK
e paboThl

JJIeKTpOHHEIEe (ITUPPOBEIL)
obpasoBaTesIbHbIE PeCcypChl

MIpeBpalleHue
9HEPTHUU B KJIETKE

HaciencrBeHHasa
nHpoOpMaIUg U
peayisausg eé B
KJIeTKe

0.5

JKUM3HEeHHBIU ITUKIT
KJIETKHU

CTpoeHue u

GYHKITUU
OpPraHU3MOB

17

1.5

https://lesson.edu.ru/06/11?class=11

10

PasMHOXeHUe U
pasBuUTHe
OpPTraHU3MOB

1.5

https://lesson.edu.ru/06/11?class=11

11

l'eHeTHKa — HayKa O
HaCJIeCTBeHHOCTH U
N3MEHYHUBOCTH
OpPraHM13MOB

0.5

https://lesson.edu.ru/06/11?class=11

12

3aKOHOMEPHOCTH
HacJIeICTBEHHOCTHU

10

https://lesson.edu.ru/06/11?class=11

13

3aKOHOMEPHOCTH
N3MEHUYMBOCTHU

https://lesson.edu.ru/06/11?class=11

14

T'eHeTHKa yejioBeKa

0.5

https://lesson.edu.ru/06/11?class=11

15

Cesrekiius
OpraHu3sMOB

https://lesson.edu.ru/06/11?class=11

16

BroTexHoJJI0THUI U
CUHTeTHUUYecKas
OMO0JIOTUS

https://lesson.edu.ru/06/11?class=11

17

PesepBHOE BpeMsd

https://lesson.edu.ru/06/11?class=11

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102

13

11 K/TACC

No
/11

HaunmMmenoBanue
pasziesioB U TeEM
IIPOrpaMMBI

KosimuecTBO UacoB

Bcero

KoHTpoJILH
ble paboThI

ITpaxTHUeC
Kue
paboTsl

JJIeKTpOHHEIEe (ITUPPOBLIL)
obpasoBaTesIbHbIe PecypChl

3apoxkaeHue U

pasBUTHE

9BOJIFOITHOHHBIX
[IpeJICTaBJIeHU B

https://lesson.edu.ru/06/11?class=11




Ne HaumeHoBaHUe KosmmuecTBO 4acos JJIeKTpOHHEIEe (U PPOBEIL)
/11 pa3aesioB 1 TeEM Bcero KOHTpOJIBH HpaKTquc 06pa3OBaTeJIbHI)Ie PECYPChI
HIPOrpaMMbI ble PabOoThI KHe
paboTel

O 0JIOTUH

2 |MuKposBoOJHOIUA U eé| 14 2 https://lesson.edu.ru/06/11?class=11
pe3yJIbTaThl

3 |MakposBoJIUI U eé| 6 https://lesson.edu.ru/06/11?class=11
pe3yJIbTaThl

4 [TpoucxoxKaeHue u 15 1.5 https://lesson.edu.ru/06/11?class=11
Pa3BHUTHE JKHU3HHU Had
3emiie

5 [TpoucxoXKaeHue 10 1 https://lesson.edu.ru/06/11?class=11
JesIOBeKa —
aHTpOIIOreHe3

6 JKOJIOrUd — HayKa 0 3 0.5 https://lesson.edu.ru/06/117?class=11
B3aMOOTHOIIIEHUIX
OpPraHU3MOB U
Ha/IOPraHU3MEHHBIX
CUCTEM C
OKpY’KarlIller cpesoun

7 OpraHusMeI U cpefia 9 1.5 https://lesson.edu.ru/06/11?class=11
obuTaHUA

8 IJKOJIOTUS BUOB U 9 0.5 https://lesson.edu.ru/06/11?class=11
OIYJIAITUN

9 JKOJIOTHS COODIIIEeCTB. 12 05 https://lesson.edu.ru/06/11?class=11
JKOJIOTUYEeCKUe
CHUCTEMBEI

10 |buocdepa - 6 https://lesson.edu.ru/06/11?class=11
rio0aibHas
JKOocHucTeMa

11 [YesioBek u 6 https://lesson.edu.ru/06/11?class=11
OKpY>Karolias cpeaa

12 |PesepBHOe BpeMd 8 https://lesson.edu.ru/06/117class=11

OBIIEE KOJIMYECTBO 102 0 7.5

YACOB I10 ITPOTPAMME

IIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC

Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | 3JJIeKTpOHHEIE ITUPOBEIE

I1/I1 Bcer |[KouTposbH| [IpakTHuec |H3y9eH obpasoBaTesIbHBIE PeCypChl

O |ble paboThI [KHe paboTer| HA
1 |BuoJiorus Kak 1 https://lesson.edu.ru/06/11?class=11
KOMIIJIEKCHadA




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

HayKa 1 KaK 9acTb
COBPEMEHHOTO0
o0111ecTBa

JKUBBIE CUCTEMBI U
X CBOMCTBA

https://lesson.edu.ru/06/11?class=11

YpOBHeBas
opraHusaItusg
PKUBBIX CUCTEM

https://lesson.edu.ru/06/11?class=11

HcTopusa
OTKPBITUA U
N3yUYeHUs KJIETKHU.
KireTouHaga Teopusa

https://lesson.edu.ru/06/11?class=11

MeTo/BI
MOJIEKYJIAPHOMN U
KJIeTOYHOM
O6MOJIOTUM.
IIpakTUyeckas
pabora «H3yueHue
MeTO/[0B
KJI€TOUYHOM
6uosioruu
(XpomaTorpadus,
asieKTpodopes,
nuddepeHIIaIbH
oe
[eHTpUPyrupoBaH
ue, I1LP)»

0.5

https://lesson.edu.ru/06/11?class=11

XUMUUECKUU
COCTaB KJIeETKU

https://lesson.edu.ru/06/11?class=11

MuHepaJbHBIE
BellleCTBa KJIETKH,
UX 6MoJIoTUYecKas
PpOJIb

https://lesson.edu.ru/06/117?class=11

OpraHuyeckue
Bell[eCTBa KJIeTKHU
— OeJIKU.
JlabopaTopHas
pabora
«O6HapyXeHUe
6eJIKOB C
TIOMOIIIBI0

KadeCTBEHHBIX

0.5

https://lesson.edu.ru/06/11?class=11




TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

peaxI»

CBoicCTBa,
KJlacCUQUKAIUI 1
GyHKIIUU 6eJIKOB

https://lesson.edu.ru/06/11?class=11

10

OpraHunueckue
BelllecTBa KJIIeTKU
— YIJIeBOJbI

https://lesson.edu.ru/06/11?class=11

11

OpraHnueckue
BeIlleCcTBa KJIETKU
— JIUTTH/TEI

https://lesson.edu.ru/06/11?class=11

12

HyxkierHOBEIe
KucjaoTsl. /IHK 1
PHK.
JlabopaTopHas
pabora
«HccienoBanue
HYKJIEMHOBBIX
KM CJIOT,
BBIJIeJIEHHBIX U3
KJIETOK
PasJIUYHbBIX
OpPraHu3MOB»

0.5

https://lesson.edu.ru/06/11?class=11

13

CtpoeHue u
oyHKIU ATO.
[pyrue
HYKJIe03UATpUPOC
¢atel (HTD)

https://lesson.edu.ru/06/11?class=11

14

CexBeHHUpOBaHIE
/ITHK. MeToarbl
TeHOMUKH,
TPAHCKPUIITOMHUK
U, IPOTEOMUKU

https://lesson.edu.ru/06/11?class=11

15

MeTozmbI
CTPYKTYPHOU
O6uoJIoruu

https://lesson.edu.ru/06/11?class=11

16

THUIIBI KJIETOK.
ITpokapuoTHUecka
s KJIeTKa

https://lesson.edu.ru/06/11?class=11

17

CtpoeHue
9YKapUOTUYECKOM
KJIETKU.
IIpakTUUeckas

0.5

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

paboTa «/3yueHue
CBOMCTB
KJIeTOYHOM
MeMOpaHbI»

18

IToBepXHOCTHBIN
amnmnapar KJIeTKHA

https://lesson.edu.ru/06/11?class=11

19

OxHOMeMOpaHHbIE
OpTaHOU[bI
KJIETKHU.
ITpakTHUeckas
paboTa «/3yueHue
IBIDKEHUS
[[UTOIIa3MBbI B
pacTUTeIbHBIX
KJIETKaX»

0.5

https://lesson.edu.ru/06/11?class=11

20

[TosilyaBTOHOMHBIE
OpTaHOU[bI
KJIETKU:
MUTOXOH/IPUH,
TLJIaCTU/IBL.
JlabopaTopHas
paboTa
«HMccimenmoBaHue
[1asMoJivsa u
[eriasMoJIfsa B
PacTUTEIbHBIX
KJIeTKaX»

0.5

https://lesson.edu.ru/06/11?class=11

21

HemeMbOpaHHEBIE
OpraHOU/IbI
KJIETKHU

https://lesson.edu.ru/06/11?class=11

22

CtpoeHue u
GYHKIMY gpa

https://lesson.edu.ru/06/11?class=11

23

CpaBHUTeJILHAA
XapaKTepUCTHUKA
KJIETOK 9YKapHOT.
JlabopaTopHas
paborta «H3yueHne
CTPOEHUS KJIETOK
PasJIUYHBIX
OpPraHU3MOB»

0.5

https://lesson.edu.ru/06/11?class=11

24

ACCUMUJIAIIUA U

T CCUMUISIITHS —

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH
ble paboThI

ITpaxkTHUec
KUe paboThI

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

IIB€ CTOPOHBI
MeTaboJIr3Ma.
THUbl 0OMeHa
BEIIeCTB.
JlabopaTopHas
pabora «H3yueHue
KaTaJIUTHUYEeCKOU
aKTHUBHOCTH
bepMeHTOB (Ha
puMepe aMUIasbl
WJIH KaTaJjlas3bl)»

25

depMeHTAaTUBHBIN
XapakTep peakIium
KJIETOUYHOI'0
MeTaboIr3Ma.
JlabopaTopHas
paboTa «M3yueHue
bepMeHTaTUBHOTO
paciierieHus
[IepOKCUza
BOZIOpO/a B
PacTUTENbHBIX U
PKUBOTHBIX
KJIETKaX»

0.5

https://lesson.edu.ru/06/11?class=11

26

besku-
aKTHUBATOPHI U
6esKu-
WUHTUOUTOPHI

https://lesson.edu.ru/06/11?class=11

27

ABTOTPOGHBIN THUIT
oOMeHa BeIllecTB

https://lesson.edu.ru/06/11?class=11

28

doTOCUHTES

https://lesson.edu.ru/06/11?class=11

29

XeMOCHUHTeS3.
JlabopaTopHas
pabora
«CpaBHeHUe
IIPOLIECCOB
doToCcHUHTE3a U
XeMOCHUHTe3a»

0.5

https://lesson.edu.ru/06/11?class=11

30

AHa3poOHbIE
OpraHu3MEL. BUIEI
Opo’KeHUs.

JlabopaTopHas

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

pabora
«CpaBHeHUe
IIPOIIeCCOB
OpoKeHUd U
IBIXaHUS»

31

A3po6HBIe
OpraHU3MHL.
JTarrbl
9HEepPreTUYeCKOro
obMeHa

https://lesson.edu.ru/06/11?class=11

32

JHepruga
MeMOpaHHOTO
rpagueHTa
IPOTOHOB. CUHTeE3
AT®: paboTa
POTOHHOUN AT®-
CUHTAa3bI

https://lesson.edu.ru/06/11?class=11

33

Peakiiuu
MaTPUYHOIO
CUHTe3a

https://lesson.edu.ru/06/11?class=11

34

TpaHCKPUIIITUI —
MaTpPUYHBIN
cuHTe3 PHK

https://lesson.edu.ru/06/11?class=11

35

TpaHcianudg u eé
9Tallbl

https://lesson.edu.ru/06/11?class=11

36

KopupoBaHue
aMHWHOKHCJIOT.
Posib pu6ocoM B
6uocuHTese 6esiKa

https://lesson.edu.ru/06/11?class=11

37

OpraHusamnusa
reHoMa y
[IPOKapUOT U
9yKapHuoT

https://lesson.edu.ru/06/11?class=11

38

MoJtekyapHEIE
MeXaHU3MBI
9KCIIPeCCHH T'eHOB
Y 9yKapHOT

https://lesson.edu.ru/06/11?class=11

39

Bupycer —
BHEKJIETOUHBIEe
GOPMEI JKU3HU U
obJyiMraTHBIE

IapasuThl.

0.5

https://lesson.edu.ru/06/11?class=11




Ne Tema ypoxka KojmmuecTBO YacoB JaTta | JJIeKTPOHHBIE IIUPPOBEIE
H/H Bcer KOHTpOJIBH HpaKTI/I‘IeC HU3ydyeH OGp&BOB&TQJILHBIe PeCYypPChI
O |ble paboThI [KHe paboTel| HA
ITpakTHUeckasa

pabora «Co3gaHue
MOJIeJIU BUpyca»

40

BupycHrbIe
3aboJieBaHUsA
JeJI0BeKa,
KUBOTHBIX,
pacTeHu

https://lesson.edu.ru/06/11?class=11

41

HanorexHoJsiorum
B OMOJIOTUU U
MeIUITUHE

https://lesson.edu.ru/06/11?class=11

42

JKU3HeHHBIN ITUKJT
KJIETKU

https://lesson.edu.ru/06/11?class=11

43

MaTpHUYHBIN
cuHtes [HK

https://lesson.edu.ru/06/11?class=11

44

XPOMOCOMEI.
JlabopaTopHas
paboTa «/3yueHue
XPOMOCOM Ha
TOTOBBIX
MUKpOIIperapaTax

»

0.5

https://lesson.edu.ru/06/11?class=11

45

/lejieHIe KJIETKU
— MUTO3

https://lesson.edu.ru/06/11?class=11

46

THUIIBI KJIETOK.
Kapuokunes u
[IUTOKUHES.
JlabopaTopHas
pabora
«HabJuroeHue
MUTO3a B KJIeTKax
KOHYMKA KopeIlKa
JIyKa (Ha TOTOBBIX
MUKpoOIIperapaTax

)»

0.5

https://lesson.edu.ru/06/11?class=11

47

Perysaiiusa
PKH3HEHHOIO
ITMKJIa KJIETOK

https://lesson.edu.ru/06/11?class=11

48

OpraHusm Kak
eJIUHOe I1eyI0e

https://lesson.edu.ru/06/11?class=11

49

TKaHU pacTeHUH.
JlabopaTopHas

0.5

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

paboTa «/3yueHue
TKaHe! pacTeHUM»

50

TKaHU >)KUBOTHBIX
U1 yeJjIOBeKa.
JlabopaTopHas
paboTa «M3yueHue
TKaHeun
SKUBOTHBIX»

0.5

https://lesson.edu.ru/06/11?class=11

51

Oprassl. CUCTEeMEI
OpTaHoOB.
JlabopaTopHas
pabota «M3yueHue
OpraHoOB
[IBETKOBOTO
pacTeHUs»

0.5

https://lesson.edu.ru/06/11?class=11

52

Or1opa TeJia
OpraHu3MOB

https://lesson.edu.ru/06/11?class=11

53

/IBI>KeHHe
OpraHu3MoB

https://lesson.edu.ru/06/11?class=11

54

IIutaxue
OpPraHU3MOB

https://lesson.edu.ru/06/11?class=11

35

ITuraHue
TI03BOHOYHBEIX
PKUBOTHBIX.
ITnmmeBapuTeIbHA
s CUCTeMa
JesI0BeKa

https://lesson.edu.ru/06/11?class=11

56

/IbIXaHHe
OpPTaHU3MOB

https://lesson.edu.ru/06/11?class=11

57

/lbIXaHue
TI03BOHOYHBIX
PKUBOTHBIX U
JeJjioBeKa

https://lesson.edu.ru/06/11?class=11

58

TpaHCIIOpT
BeIIeCTB Y
OpraHHu3MOB

https://lesson.edu.ru/06/11?class=11

59

KpoBeHOCHas
cHUcTeMa
TI03BOHOYHBIX
PKUBOTHBIX U
JesI0BeKa

https://lesson.edu.ru/06/11?class=11

60

BriiesieHue y

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

OpPraHHU3MOB

61

3amura y
OpPraHU3MOB

https://lesson.edu.ru/06/11?class=11

62

HNMMyHHas
CHCTeMa YeJjIoBeKa

https://lesson.edu.ru/06/11?class=11

63

Pa3/1p A’KUMOCTE 1

PeryJsIus y
OpraHUu3MOB

https://lesson.edu.ru/06/11?class=11

64

I'ymopaibHasg
Peryssius u
9HJIOKPHUHHAaA
cucTeMa
PKUBOTHBIX U
JesI0BeKa

https://lesson.edu.ru/06/11?class=11

65

dopMmEI
PasMHOKeHU
OpraHu3MoOB

https://lesson.edu.ru/06/11?class=11

66

IIost0BOE
pasMHOXKeHUe

https://lesson.edu.ru/06/11?class=11

67

Me1io3

https://lesson.edu.ru/06/11?class=11

68

l'ameToreHes.
O6pasoBaHue U
pasBUTHE
[10JIOBBIX KJIETOK.
JlabopaTopHas
pabora «H3yueHne
CTPOeHUs
I10JIOBBIX KJIETOK
Ha r'OTOBBIX
MUKpOIIpeliapaTax

»

0.5

https://lesson.edu.ru/06/11?class=11

69

NHpuBunyairHOE
pasBUTHe
OpPTaHU3MOB —
OHTOreHe3

https://lesson.edu.ru/06/11?class=11

70

3akyiaKa OpraHoB
U TKaHeH us
3apO/IBIIIIEBHIX
JILICTKOB

https://lesson.edu.ru/06/11?class=11

71

PocT u pasButue
PKUBOTHBIX.

0.5

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

JlabopaTopHas
pabora
«BrIgBIEHHTIE
IIPU3HAKOB
CXO/ICTBA
3apofpblIe
TI03BOHOYHBIX
PKUBOTHBIX»

72

PasMHOKeHHE U
pasBUTHE
pacTeHuu.
JlabopaTopHas
paboTta «CTpoeHUe
OpPraHoOB
pasMHOKeHUs
BBICIIIHX
pacTeHuM»

0.5

https://lesson.edu.ru/06/11?class=11

73

HcTopua
CTAaHOBJIEHUS U
PasBUTUA
TeHeTHUKHU KaK
HayKU

https://lesson.edu.ru/06/11?class=11

74

OCHOBHEIE
[OHSATUSI U
CUMBOJIBI
TeHEeTUKU.
JlabopaTopHas
pabora
«/lpo3oduriia Kak
00'bEKT
reHeTUYeCKHUX
HCCJIeIOBAHUI»

0.5

https://lesson.edu.ru/06/11?class=11

75

3aKOHOMEPHOCTH
HacJIeJ0BaHUsA
IIPU3HAaKOB.
MoHorubpugHoe
CKpel1BaHUe.
ITpakTHUeckasa
pabora "H3yueHue
pesyJIbTaToOB
MOHOTHOPHUTHOTO
CKpeIUBaHUA y

IPO30QUIIBI"

0.5

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

76

[fuTosI0THUECKHE
OCHOBBI
MOHOTHUOPHU/THOTO
CKpeluBaHUsA

https://lesson.edu.ru/06/11?class=11

77

AHaJIU3HUPYIOIllee
CKpelliiBaHue.
HermostHoe
JOMHUHUPOBaHUE

https://lesson.edu.ru/06/11?class=11

78

JurnopugHoe
CKpellliBaHUe.
ITpakTHUeckasa
pabota «M3yueHue
pes3yJIbTaToB
TUTUOPUITHOTO
CKpelluBaHUA y
IP030UIIBI»

0.5

https://lesson.edu.ru/06/11?class=11

79

[fuTosioruyeckKue
OCHOBBI
TUTUOPUTHOTO
CKpeluBaHUusd

https://lesson.edu.ru/06/11?class=11

80

CreruieHHOe
HacJIeloBaHIe
[IPU3HAKOB

https://lesson.edu.ru/06/11?class=11

81

XpomocoMHast
Teopusa
HaCJIe[CTBeHHOCTH

https://lesson.edu.ru/06/11?class=11

82

T'edeTHka 1oJsia

https://lesson.edu.ru/06/11?class=11

83

T'eHoTUII Kak
I[eJI0CTHas
cucreMa

https://lesson.edu.ru/06/11?class=11

84

I'eHeTHYeCKUU
KOHTPOJIb
pasBUTUA
pacTeHuw,
PKUBOTHBIX U
yeJjIOBeKa

https://lesson.edu.ru/06/11?class=11

85

H3MeHUYUBOCTH
[IPU3HAKOB. BUbI
MN3MEHUYUBOCTU

https://lesson.edu.ru/06/11?class=11

86

MopupHukKariioHHa
1 U3SMEHYUBOCTD

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

87

BapuanimoHHbBIN
pan U
BapHallMOHHAasd
KpuBas.
JlabopaTopHas
paboTa
«HMccimemoBaHue
3aKOHOMEpPHOCTeN
MOIUPUKAITIOHHO
1 U3SMEHUYUBOCTH.
ITocTpoeHUE
BapHaIMOHHOIO
pama u
BapHallMOHHOU
KPUBOM»

0.5

https://lesson.edu.ru/06/11?class=11

88

I'eHOTHUIIMUECKas
H3MEHUYUBOCTD.
KombuHaTUBHAas
HN3MEeHUYHBOCTh

https://lesson.edu.ru/06/11?class=11

89

MyTarimoHHasa
N3MEHUYHBOCTE.
IIpakTHUeckas
pabora «MyTauu
Yy IP030QHUIbI (Ha
TOTOBBIX
MUKpOIIpeIiapaTax

)»

0.5

https://lesson.edu.ru/06/11?class=11

90

3aKOHOMEPHOCTH
MYTaIfHOHHOIO0
poiecca.
JIIUreHeTHUKa U
3IIUTeHOMHKA

https://lesson.edu.ru/06/11?class=11

91

I'eHeTHKa
JyesI0BeKa.
ITpakTHUeckasa
paboTa
«CocTaBijieHUE U
aHaJus
POLOCIIOBHOM»

0.5

https://lesson.edu.ru/06/11?class=11

92

MeTobI
MeTUITUHCKOM
reHeTUKU

https://lesson.edu.ru/06/11?class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTposILH

ITpaxkTHUec
ble paboTHI [KHre paboThl

JlaTta
U3y4yeH
1561

JJIEKTPOHHEIE ITUOPOBLIE
obpasoBaTesIbHBIE pPeCcypChl

93

3HauyeHUe
MeTUITMHCKOMN
TeHeTHKU B
IpeIoTBpalleHUuU
U1 JIeUeHHUU
reHeTHYeCKUX
3a00JIeBaHUM
JyeJIOBeKa

https://lesson.edu.ru/06/11?class=11

94

OCcHOBHEIE
MOHSTHUS
CeJIeKIIUMU.
JlabopaTopHas
paborta «H3yueHne
COpPTOB
KYJIbTYPHBIX
pacTeHUM U IOPOJ
IOMAaIITHUX
SKUBOTHBIX»

0.5

https://lesson.edu.ru/06/11?class=11

95

MeTo/BI
CeJIEKITUOHHOM
paboTHL
JlabopaTopHas
paboTa «M3yueHue
MEeTO/[0B CeJIeKITUU
pacTeHun»

0.5

https://lesson.edu.ru/06/11?class=11

96

JloCTIOKeHUA
CeJIeKITUH
pacTeHuu U
PKUBOTHBIX.
ITpakTHUeckasa
paborta «[IpuBHUBKa
pacTeHun»

https://lesson.edu.ru/06/11?class=11

97

CoxpaHeHUe,
H3yUYeHUe U
HCII0JIb30BaHHE
reHeTHYeCKUX

pecypcoB

https://lesson.edu.ru/06/11?class=11

98

buoTexHoJI0TrUd
KakK HayKa u
0oTpacib
IIPOM3BO/ICTBA.
ITpakTHUeckasa

0.5

https://lesson.edu.ru/06/11?class=11




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | 3JJIeKTpPOHHEIE ITUOPOBEIE
11/ Bcer [KoHTposbH| [IpakTHuec |I3y4IeH| 06pa3oBaTeIbHbIE PECYPCH
O |ble paboThI [KHe paboTel| HA

paboTa «/3yueHue
00BEKTOB
6MOTEeXHOJIOTUUN»

99 |OCHOBHBbIE 1 https://lesson.edu.ru/06/11?class=11
HaIlpaBJIeHU
CUHTEeTUYECKOU
6uosioruu

100[XpoMocoMHas " 1 https://lesson.edu.ru/06/11?class=11
reHHas
HUH)KeHepUs

101{MeguIitHCKUE 1 https://lesson.edu.ru/06/11?class=11
OHMOTEXHOJIOTUH

102(Pe3epBHBIN YPOK. 1 https://lesson.edu.ru/06/11?
IToBTOpPEHUE, class=11
0600111eHUe,
CUCTeMaTU3aIusa
3HaHUU

OBHIEE KOJIMUYECTBO | 102 0 13.5

YACOB IIO

[TPOTPAMME

11 KJTIACC

Ne Tema ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe TUPPOBLIE

II/11 Bcer KOHTpOJIBH HpaKTquc H3y4deH O6paSOBaTeJILHBIe PecCypcCEl

0 |ble paboThI |Kue paboTel| HA

1 |9BoJsrOITMOHHAA 1 https://lesson.edu.ru/06/11?
Teopud Y. class=11
/JlapBHUHa

2 |IBHOKyIIIHE CUJIBI 1 https://lesson.edu.ru/06/11?
3BOJIIOITHU BUJIOB class=11
o Y. /lapBUHY

3 |bopnba 3a 1 https://lesson.edu.ru/06/11?
CyIIleCTBOBaHUE, class=11
eCTeCTBeHHBIN U
NCKYCCTBEHHBIN
oT6op

4 | dopMupoBaHUe 1 https://lesson.edu.ru/06/11?
CHUHTEeTHYeCKOMN class=11
TEOPUU 3BOJIHITUHU

5 |9Tansl 1 https://lesson.edu.ru/06/11?
9BOJIIOITHOHHOTO class=11
rporiecca:




TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTpoJibH
ble paboThI

ITpakTHUec
KUe paboThl

JlaTa
H3y4YeH
561

JJIeKTPOHHEIE ITUPPOBLIE
obpasoBaTeJIbHbIE PeCcypChl

MHUKPO3BOJIIOITHA
1 MaKPO3BOJJIOIIUA

[Tommysarusa —
3JIeMeHTapHasd
eIUHUIIA
9BOJIIOITHUU

https://lesson.edu.ru/06/11?
class=11

3aKO0H
reHeTU4YeCKOI0
paBHOBecusd /K.
Xapzauy, B.
BaituGepra.
JlabopaTopHas
pabora
«BrIgBII€HUE
U3MEHUYUBOCTH Y
0co6el 0THOTO
BUA»

0.5

https://lesson.edu.ru/06/11?
class=11

Jd1eMeHTapHEbIe
$axTOpBI
9BOJIOITUH

https://lesson.edu.ru/06/11?
class=11

JddexT

OCHOBaTeJIA.

JddexT

OYTBHIJIOUHOTO
TOPJIBIIIIKA

https://lesson.edu.ru/06/11?
class=11

10

Murpanumu.
Hsosaiuu
TIOITYJIAITUM:
reorpapuyeckas,
6uoJsioTHUecKas

https://lesson.edu.ru/06/11?
class=11

11

EcTecTBeHHBIN
oTbop —
HaIlpaBJIAIOIUNI
baKTOp 9BOJIIOITUN

https://lesson.edu.ru/06/11?
class=11

12

[Tost0BO OTGOP

https://lesson.edu.ru/06/11?
class=11

13

[IpucnocobyieHHOC
Th OPraHU3MOB
Kak pesyJbTaT
MUKPO3BOJIIOIIUH.
JlabopaTopHas
pabora «3yyeHne

0.5

https://lesson.edu.ru/06/11?
class=11




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTpoJibH
ble paboThI

ITpakTHUec
KUe paboThl

JlaTa
H3y4YeH
561

JJIeKTPOHHEIE ITUPPOBLIE
obpasoBaTeJIbHbIE PeCcypChl

apoMop$030B U
UIM0aaIITalluy y
pacTeHu U
PKMBOTHBIX»

14

[TpyrMmeprl
IPUCIIOCOOIeHU
Yy OpraHMU3MOB:
MOpdoJIOTHUEeCKUE
)
¢H3HoIOTUYecKue
, OMOXUMHUECKHe,
II0Be/leHYeCKUe.
JlabopaTopHas
pabora
«[IpucriocobsieHUA
OpTraHM3MOB U UX
OTHOCUTEJIbHAS
11e1eCO06Pa3HOCTD

»

0.5

https://lesson.edu.ru/06/11?
class=11

15

Bun, ero
KPUTEPUU U
CTPYKTYypa.
JlabopaTopHas
paboTa
«CpaBHeHUe
BUJI0B I10
MOPOI0TUUECKO
My KPUTEPUIO»

0.5

https://lesson.edu.ru/06/11?
class=11

16

CTpyKkTypa BUIa

https://lesson.edu.ru/06/11?
class=11

17

Bunmoo6pasoBaHue
KaK pe3yJabTaT
MUKPOIBOJIIOITUU

https://lesson.edu.ru/06/11?
class=11

18

CBs3b
MUKPO3BOJIIOIIU
U 3IIUIEeMHOJIOTUH

https://lesson.edu.ru/06/11?
class=11

19

Maxp03BOJIIOITUS.
[TayteoHTOIOTHYEC
KHe MeTO/bI
U3yYeHUs
9BOJIIOITUH

https://lesson.edu.ru/06/11?
class=11

20

buoreorpadpuueck

https://lesson.edu.ru/06/11?




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE
/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH 06pa3OBaTEJILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui

e MeTObI class=11
HN3y4YEeHUA
9BOJIFOITHH

21 [9Mmb6puosoruyvecky| 1 https://lesson.edu.ru/06/11?
e class=11
CpaBHUTEJILHO-
MOPQOJIOTUUECKHUE
METOIbBI U3YUECHUA
9BOJIFOITHH

22 |[MoJieKyJIApHO- 1 https://lesson.edu.ru/06/11?
reHeTHYeCcKue, class=11
OMOXHMHYECKHE U
MaTeMaTH4YeCKHe
METOABI N3YUEHUA
9BOJIFOITHH

23 |O061Iue 1 https://lesson.edu.ru/06/11?
3aKOHOMEPHOCTU class=11
9BOJIFOITHH

24 |AmariTuBHad 1 https://lesson.edu.ru/06/11?
paguaus. class=11
HepaBHOMEPHOCTH
TEMIIOB 3BOJJIIOITNH

25 |HayuHrle 1 https://lesson.edu.ru/06/11?
THUIIOTE3bI class=11
IIPOUCXOKIAECHUSA
PKH3HHU Ha 3eMJIe

26 |[loHay4YHEIE 1 https://lesson.edu.ru/06/11?
[IpeJCTaBJIeHUs O class=11
3aPO’KIeHUU
KH3HHU

27 |OCHOBHBIE 3TallbI 1 https://lesson.edu.ru/06/11?
HeopraHuYeCcKou class=11
9BOJIIOITHH

28 [['unoTessl 1 https://lesson.edu.ru/06/11?
3apOXKIeHUs class=11
PKHU3HHU

29 [Ucrtopus 3emynu | 1 0.5 https://lesson.edu.ru/06/11?

MEeTO/IbI €€
U3y4eHUsl.
JlabopaTopHas
paboTa «/3yueHue
U OIIMICaHUe

class=11




Ne Tema ypoxka KojmmuecTBO YacoB Jlata | JJIeKTpOHHBIE [UPPOBEIE
H/H Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH 06pa3OBaTEJILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui
HMCKOIIaeMBbIX

OCTATKOB JIpeBHUX
OpraHUu3MOB»

30

HauaJjibHbIe 3Tarbl
OpraHuyYecKon
3BOJIKOITUH

https://lesson.edu.ru/06/11?
class=11

31

IBOJIIOIUA
9yKapuoT

https://lesson.edu.ru/06/11?
class=11

32

OCHOBHEIE 3TAIIbI
9BOJIIOIIUU
PacTUTEJIBHOIO0
MUpa.
[TpakTHUeckasd
paboTa «/3yueHue
ocobeHHOCTEM
CTpOeHUud
pacTeHU pasHbIX
OTIeJIOB»

0.5

https://lesson.edu.ru/06/11?
class=11

33

OCHOBHEIE 3Tallbl
9BOJIIOITUH
PKUBOTHOTO MUpa

https://lesson.edu.ru/06/11?
class=11

34

IBOJIIOITUA
PKMBOTHBIX.
[TpakTHUeckasd
paboTa «/3yueHue
0COOeHHOCTe!
CTpOeHUusd
I03BOHOYHBIX
PKUBOTHBIX»

0.5

https://lesson.edu.ru/06/11?
class=11

35

PasBuTue >K1U3HHU
Ha 3eMJIe 110 IpaM
U IIepUoZilaM

https://lesson.edu.ru/06/11?
class=11

36

MaccoBkrle
BbIMUPaHUI —
3KOJIOTHYeCKUe
KPU3UCHL
[IPOIIJIOTO

https://lesson.edu.ru/06/11?
class=11

37

CoBpeMeHHBIN
3KOJIOTUYEeCKHM
KPU3UC, eT0

0C00EeHHOCTHU

https://lesson.edu.ru/06/11?
class=11




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE
/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH Oﬁp&BOB&TE]ILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui

38 |CoBpeMeHHas 1 https://lesson.edu.ru/06/11?
crucTeMa class=11
OpPTraHUYeCcKoro
IIPOIILJIOTO

39 |OcHOBHEIE 1 https://lesson.edu.ru/06/11?
CUCTeMaTHUYeCKue class=11
TPYIIIIEL
OpraHu3MOB

40 |AHTPOIIOJIOTHUSA — 1 https://lesson.edu.ru/06/11?
HayKa 0 YyeJ0BeKe class=11

41 (PasBurue 1 https://lesson.edu.ru/06/11?
[IpeJICTaBJIeHUH 0 class=11
IIPONCXOKIeHUU
JeJI0BEKa

4?2 |[MecTo uesioBeka B| 1 0.5 https://lesson.edu.ru/06/11?
CHUCTeMe class=11
OpPTraHHUYeCcKOoro
MUpa.
JIlabopaTopHas
paboTa «/3yueHue
ocobeHHOCTEN
CTpPOEHH CKeJIETa
yeJIOBEeKa,
CBSAA3AHHBIX C
MIPAMOXO0’KIeHHEM
»

43 |[IBYDKyIIMIe CHUIIBI 1 https://lesson.edu.ru/06/11?
dHTPOIIOreHes3a class=11

44 (CooTHOLIIEHUE 1 https://lesson.edu.ru/06/11?
OHMOJIOTUYECKUX U class=11
COITHAIbHBIX
$axTOpoB B
dHTPOIIOTeHe3€e

45 |OcHOBHBIe cTaguu | 1 https://lesson.edu.ru/06/11?
aHTpoIIoreHesa class=11

46 |[lasreoreHeTHKa U 1 https://lesson.edu.ru/06/11?
I1aJIeOTeHOMUKA class=11

47 |9BOJIIOITHA 1 https://lesson.edu.ru/06/11?
COBPEMEHHOTO class=11

JeJI0BEKa




/11

TeMma ypoka

KoJsimuecTBO UacoB

Bcer

KoHTpoJibH
ble paboThI

ITpakTHUec
KUe paboThl

JlaTa
H3y4YeH
561

JJIeKTPOHHEIE ITUPPOBLIE
obpasoBaTeJIbHbIE PeCcypChl

48

UestoBeueckue
pacsl.
[TpakTHUeckasd
paboTa «/3yueHue
9KOJIOTHYECKUX
azanTanu

e 0BeKa»

0.5

https://lesson.edu.ru/06/11?
class=11

49

MeXaucruIUinHa
PHBIE METO/IbI
AHTPOIIOJIOTHUH

https://lesson.edu.ru/06/11?
class=11

50

3aporkaeHue 1
pasBUTHE
9KOJIOTUH

https://lesson.edu.ru/06/11?
class=11

51

MeTOBI
9KOJIOTUU.
JlabopaTopHas
paboTa «/3yueHue
MeTO/[0B
9KOJIOTUYECKUX
HCCIeJOBAaHU»

0.5

https://lesson.edu.ru/06/11?
class=11

52

3HaueHUe
3KOJIOTHUYEeCKUX
3HaHUH JIId
yeJIOBeKa

https://lesson.edu.ru/06/11?
class=11

53

JKOJIOTHYEeCKUe
baKTOpHI

https://lesson.edu.ru/06/11?
class=11

54

AGUOTHUYECKUE
¢akTopsl. CBET
KaK
9KOJIOTUYECKUU
daxTop.
JlabopaTopHas
paboTa
«BpIABIIEHUIE
TIPUCIIOCOOIeHUN
OpPraHU3MOB K
BJIMSITHUIO CBETa»

0.5

https://lesson.edu.ru/06/11?
class=11

35

AOGHOTHUECKHE
GbaKTOopHL.
TeMmmepaTypa Kak
3KOJIOTUYEeCKHH

dakTop.

0.5

https://lesson.edu.ru/06/11?
class=11




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE
/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH 06pa3OBaTEJILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui
JlabopaTopHas
pabora
«BrIgBJIeHHE
[IPUCIIOCOOIeHUN
OpPraHKu3MOB K
BJIMSTHU IO
TeMIlepaTyphI»
56 |AbuoTHueckKue 1 0.5 https://lesson.edu.ru/06/11?
baKTOpHI. class=11
By1a’kHOCTh KakK
9KO0JIOTUYeCKHUU
dakTop.
JlabopaTopHas
pabora
«AHaTOMHYECKHe
0CO6EHHOCTH
pacTeHuu U3
Pa3HbIX MECT
o0HUTaHUSI»
57 |Cpensl o6MTaHUA 1 https://lesson.edu.ru/06/11?
OpraHHU3MOB class=11
58 |buoJjsioruueckue 1 https://lesson.edu.ru/06/11?
PHUTMBI class=11
59 PKu3HeHHEIe 1 https://lesson.edu.ru/06/11?
(])OprI class=11
OpraHM3MOB
60 |buoTHuueckue 1 https://lesson.edu.ru/06/11?
$axKTOpHI class=11
61 |3HaueHHe 1 https://lesson.edu.ru/06/11?
OMOTHYECKHX class=11
B3aUMO/1eiICTBUU
LIS
CYyIlleCTBOBaHUSA
OpraHu3MoB B
cpezie 0O0UTaHUA
62 |DKOJIOTHUEeCKHUE 1 https://lesson.edu.ru/06/11?
XapaKTePUCTUKHU class=11
[IOITYJIAITUU
63 |OCHOBHEIE 1 https://lesson.edu.ru/06/11?
[OKas3aTeJIk class=11

IIOITYJIAITHH.




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE
/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH Oﬁp&BOB&TE]ILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui
YUCJIEHHOCTB,
TIJIOTHOCTD,
BO3pacTHas U
II0JIOBas
CTPYKTypa
64 |OCHOBHBIE 1 https://lesson.edu.ru/06/11?
I[I0Ka3aTeJIn class=11
TIOIIYJIALTVH:
POXKIaeMOCTb,
IIPHUPOCT, TEMII
pocrTa,
CMEPTHOCTB,
MUT'PAIUN
65 |9KoJiorHUecKas 1 https://lesson.edu.ru/06/11?
CTPYKTypa class=11
TIOITYJIAITAN
66 |[JuHaMuKa 1 https://lesson.edu.ru/06/11?
MIOITYJISIITUH U eé class=11
PeryJIarsa
67 |[KpuBEIe pocTa 1 https://lesson.edu.ru/06/11?
YUCJIEHHOCTU class=11
TIOITYJIALTH .
KpusBrle
BLDKUBAHUA
68 [IKoJsiorHyYecKas 1 0.5 https://lesson.edu.ru/06/11?
HHIIIa BUA. class=11
JlabopaTopHas
pabora
«[IpucriocobyseHUA
CeMsH pacTeHUHN K
paccesieHHUI0»
69 [Bupm kak cucreMa 1 https://lesson.edu.ru/06/11?
TIOITYJISAITUNA class=11
70 |3akoHOMepHOCTH | 1 https://lesson.edu.ru/06/11?
TI0BeleHUs U class=11
MUTpPALIUI
PKUBOTHBIX
71 |Coo6I111ecTBO 1 https://lesson.edu.ru/06/11?
OpPraHHU3MOB — class=11
61OI11eHO03
72 |9KocHcTeMa KaK 1 https://lesson.edu.ru/06/11?

class=11




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE
/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH 06pa3OBaTEJILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui
OTKpPHBITast
CHUCTeMa
73 [KpyroBopoT 1 https://lesson.edu.ru/06/11?
BeIleCcTB U IIOTOK class=11
dHEpPruu B
dKOCHUCTEME
74 |OCHOBHEBIE 1 https://lesson.edu.ru/06/11?
I0KasaTesu class=11
9KOCHUCTEMBI
75 |9KOJIOTHUYECKUe 1 https://lesson.edu.ru/06/11?
MTHPaMHUbI class=11
76 [UsMeHeHUd 1 https://lesson.edu.ru/06/11?
CO00IIIeCTB — class=11
CYKITeCCUH
77 (IpupopHsble 1 https://lesson.edu.ru/06/11?
9KOCHCTEMEI. class=11
JKOCHUCTEMBEI 0o3ep
U peK.
9KOCHCTEMEI
MOpeH U OKeaHOB
78 ([IpupopHbie 1 https://lesson.edu.ru/06/11?
9KOCHUCTEMBEL. class=11
IKOCHCTEMEI
TYH/P, JIECOB,
cTeley, IyCThIHb
79 |AHTpOIIOTEHHEIE 1 https://lesson.edu.ru/06/11?
9KOCHUCTEMBI class=11
80 |Vpboakocucremsl. | 1 0.5 https://lesson.edu.ru/06/11?
ITpakTHUeCcKas class=11
pabora «H3yyeHne
U OITCaHMe
YPOOIKOCUCTEMBI»
81 [SakoHOMepHoOcTH | 1 https://lesson.edu.ru/06/11?
dopMHpOBaHUS class=11
OCHOBHBIX
B3aUMOJIeICTBUI
OpPTraHHu3MOB B
IKOCHCTEeMax
82 [MexaHH3MBbI 1 https://lesson.edu.ru/06/11?
BO3/IeHCTBUA class=11

3arpsasHeHuun




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE
/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH Oﬁp&BOB&TE]ILHBIe PECYPCEL
0 |ble paboThI |Kue paboTel| Ui

pasHBIX TUIIOB Ha
cybopraHusMeHHO
M,
OPraHU3MEHHOM,
[IOITYJIAIIIOHHOM
U1 3KOCUCTEMHOM
YPOBHAX

83 |(buocdpepa — 1 https://lesson.edu.ru/06/11?
obIIeryIaHeTapHa class=11
51 000JI04Ka 3eMJIn

84 (VueHue B. . 1 https://lesson.edu.ru/06/11?
BepHaiCKOro 0 class=11
buocoepe

85 |3aKOHOMEPHOCTH 1 https://lesson.edu.ru/06/11?
CyIlleCTBOBAaHHS class=11
6rocoepsrl

86 [KpyroBopoOTEI 1 https://lesson.edu.ru/06/11?
BeIeCTB U class=11
OHOre0XMMHUYECKU
e [TUKJIBI

87 |30HAJILHOCTH 1 https://lesson.edu.ru/06/11?
buocoepsl. class=11
OCHOBHBIE OGHMOMEI
CYyILI

88 |YCcTOMUYHUBOCTH 1 https://lesson.edu.ru/06/11?
buocheprl class=11

89 |3KoJiorHUecKHe 1 https://lesson.edu.ru/06/11?
KPH3HCHI M UX class=11
IPUYNHEI

90 |BosmencTBHE 1 https://lesson.edu.ru/06/11?
yeJjioBeKa Ha class=11
o6uochepy

91 |AHTpOIIOTEeHHOEe 1 https://lesson.edu.ru/06/11?
BO3IeUCTBUE Ha class=11
pacTUTeIbHBbIU U
PKUBOTHBIY MU

92 |OxpaHa npupozgs! | 1 https://lesson.edu.ru/06/11?

class=11

93 |OCHOBHEIE 1 https://lesson.edu.ru/06/11?

IPUHITUIIBI class=11

YCTOMYHUBOIO




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE

/11 Bcer KOHTpOJIBH HpaKTquc HU3y4dyeH 06pa3OBaTEJILHBIe PECYPCEL

0 |ble paboThI |Kue paboTel| Ui
pasBUTUA
yejioBeYeCcTBa U
IPUPOBI

94 |ParioHaJIbHOE 1 https://lesson.edu.ru/06/11?
TIPHUPOI0II0IH30Ba class=11
HUe U COXpaHeHUe
OMO0JIOTUYECKOTO0
pasHoobOpasus
3eMiu

95 |06006111eHHE 10 1 https://lesson.edu.ru/06/11?
TeMe class=11
«MHKPO3BOJIIOITHA
U e€ pesyJIbTaThl»

96 |060061IeHHE 10 1 https://lesson.edu.ru/06/11?
TeMe class=11
«MaKpO03BOJIIOIIUSA
U e€ pesyJIbTaThl»

97 |0606111eHHE 10 1 https://lesson.edu.ru/06/11?
TeMe class=11
«[IpoucxoxxmeHue
U pasBUTHE
PKHU3HU Ha 3eMJIe»

98 |060061IeHHE 10 1 https://lesson.edu.ru/06/11?
TeMe class=11
«[IpoucxoxxkmeHue
qejl0BeKa —
aHTPOIIOTeHe3»

99 |0O60611IeHHE 10 1 https://lesson.edu.ru/06/11?
TeMe «IOKOJIOTHS — class=11
HayKa 0
B3aUMOOTHOIIIEHU
SIX OPraHU3MOB»

100|0606111€HHE I10 1 https://lesson.edu.ru/06/11?
TeMe «OpraHU3MBbI class=11
U cpefa
obuTaHUI»

101|0606111€HHE I10 1 https://lesson.edu.ru/06/11?
TeMe «IKOJIOTHS class=11
BUJIOB U
[IOITYJIAITA»

102|0606111€HHE 110 1 https://lesson.edu.ru/06/11?

TeMe «buocdepa —




Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJeKTpOHHBbIe [TUPPOBLIE

/11

Bcer [KouTposbH| [IpakTryec | U3y9€H 00pa3oBaTeJIbHbIE PECYPCEI
0 |ble paboThI |Kue paboTel| Ui

riobasibHasg class=11
3KOoCUCTeMa»

OBIIEE KOJIUYECTBO | 102 0 7.5

YACOB IIO
ITPOTPAMME

ITpoBepsiemble TpeOOBaHMS K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTe/ibHOM rporpaMmel (10 kmacc)

Koz
TIPOBEPsIEMOr0
pesyJibTaTa

ITpoBepsieMbie TIpeIMETHBIE Pe3yJ/IbTaThl OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
TporpaMMbI CpeZiHero o01ero o6pa3oBaHust

1

ChopMHUPOBAaHHOCTb 3HAHUK O MeCTe W POJId OMOJIOTMM B CHCTEME HAyYHOTO 3HaHUS
eCTeCTBeHHbIX HayK, B (DOPDMHDOBAHMM COBPEMEHHOM eCTeCTBeHHO-HayUHOW KapTUHbI
MHpa W HayuyHOrO0 MHUPOBO33DEHHS; O BK/a/le POCCHMCKUX U 3apyOe>KHBIX YUEHBIX-
6uosioroB B pa3BuTHe 6MONMOTUY; (PYHKI[MOHATIBHOM rPAMOTHOCTH YesioBeKa /I/isi PellleHust
>KW3HEHHBIX 3a/ja4

YMeHHe pacKpbIBaTh COZIEpP>KaHUe OMO/IOTHUYEeCKUX TEPMUHOB U TMOHATUMN: KU3Hb, K/IeTKa,
opranusM; Metabomu3m (oOMeH BeleCTB U TIpeBpallleHhe SHepruu), TroMeocTa3s
(camoperyisitjysi), YpOBHeBasi OpraHM3alusi >KUBBIX CHCTEM, CaMOBOCIIPOU3BeJeHUe
(pempoayKuUusi), HaC/1eJCTBEHHOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE

YMeHue u3naratb OWosOTHYecKre Teopud (K/eTOUHasi, XpPOMOCOMHasi, MyTal[dOHHas),
3akoHsl (I'. Mengensi, T. Moprasa, H./. BaBunoBa) 1 yueHus (0 LieHTpax MHOToobpa3usi
Y TIPOMCXOXK/eHHUsl Ky/lbTypHbIX pacteHuidi H.W. BaBusoBa), ompefensiTb IPaHHULbI HUX
TIPUMEHUMOCTH K )KUBbIM CUCTEMaM

YMeHue BaJieTb MeTOJJaMU HayuyHOTO TO3HaHHUsI B Ovosioruu (Habsiro/ieHre U orvcaHue
JKUBBIX CHCTeM, TPOLIeCCOB U SIB/IEHWM; OpraHu3allysi U TpoBefieHHe OHO0rnyecKoro
5KCIIePUMEHTa, BbIIB)KEHHEe TMIOTe3bl; BbISIBJIEHUE 3aBUCHMOCTU MEXY UCC/eZlyeMbIMUA
BeIMYMHaM{, OOBSCHEHHEe TIOyYeHHbIX pe3y/IbTaTOB, WCIOIb30BaHHBIX HAYYHBIX
TIOHATUM, TEOPUM U 3aKOHOB; yMeHHWe JeaTb BbIBOJbl Ha OCHOBAaHMM IOIYYEHHBIX
pe3y/bTaToB)

YMeHuve BblJIeISiTh Cyll|eCTBeHHble NPH3HAaKW BUPYCOB, KJI€TOK MPOKAapUOT W 3YKapuoT,
OJHOK/IETOYHbIX Y MHOTOKJ/IETOUHBIX OpraHHM3MOB; OCOOEHHOCTH IIpolieccoB oOMeHa
BelleCTB U TMIpeBpallleHus SHeprud B KieTKe, (DOTOCHHTe3a, IUIaCTUUeCKOro U
JHepreTMyeckoro oOMeHa, XeMOCHMHTe3a, MHTO3a, Meii03a,  OIUIOJOTBOPEHUs,
Pa3MHOXKeHUs], UHAWBUYabHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3)

YMeHHe IPUMEeHSITh MOTyYeHHble 3HaHUs /711 00BsiICHeHHs OMO/IOrMYeCKHX TIPOLIeCCOB U
SIBJIEHUM, [/Is1 TIDUHATHUSI TPAKTUUECKUX pellleHWd B TOBCEJHEBHOW >KU3HU B IIeJIsiX
obecrieueHrst ©e30MaCHOCTH CBOETO 3/I0POBbsSi M 3/I0POBbSI OKPY)KAIOIIUX JIFOZIEH,
coO/o/leHUsT HOpPM TPAMOTHOTO TIOBeJieHHsi B OKDY»Karollled TIPUPOJHON cpefie;
MOHMMaHue HeoOXOJUMOCTU WCTO/b30BaHUSl JOCTKEHUH COBPEeMEHHOW OHOIOTHH |
O61OTeXHOIOTUM /1/1s1 paljMOHa/ILHOT'O TIPUPOZOTIO/IH30BAHKS

YMeHue pemiaTte >SJ/ieME€HTdpHbIe Te€HeTHUUYeCKHe 3da[ldYhd Ha MOHO- U ,Z[I/IFI/I6PI/I,E[HOG
CKpelrBaHue, CHeIrvieHHOe HadlegoBaHWEe; COCTABJ/IATH CXEMbI MOHOFI/I6PI/I,E[HOFO




CKpelrBaHuA OJid TpeACKd3aHUA HAaC/IeJOBAHWSA TIPU3HAKOB Y OPraHM3MOB

YMeHMe BBITIONHATH 1a00paTOpPHBIe U TIpaKTUYeCcKre paboThl, COO/0AATh TpaBWa Mpu
paboTe c yue6HBIM 1 TabopaTOpHBIM 000pYZOBaHEM

YMeHre KPUTHYECKU OlleHWBaThb W WHTEPIPETUPOBaTh MH(OpMAIuio OHO0/0rnueckoro
coZlepyKaHusl, BK/IFOUAKOIIYI0 MCeBOHAYUHble 3HAHUSI U3 pa3/IMuHbIX UCTOYHUKOB (CMU,
Hay4HO-TIOMYJ/ISIPHbIe MaTepuasbl); TUYeCKHe acreKTbl COBPEMEHHbIX MCC/Ie[JOBaHUM B
Ouosioruu, MeIMI[UHe, OUOTEXHOIOTUN

10

YMeHWe co3paBaTh COOCTBEHHbIe TMHMCbMEHHbIE W YCTHbIe COO0OIeHus, 00600ias
Ouosiornueckyr0 WHGOPMALUI0 W3 HECKOJbKWX HCTOUHWKOB, TPAMOTHO HCIIO/h30BaTh

TOHSATUHHBIN arnmapart 6uo0run

[TpoBepsiemble 31eMeHThI cofepskanus (10 Kiacc)

Kop,

[TpoBepsieMblii 3/1eMeHT COep>KaHus

Buonorus Kak Hayka

1.1

Buonorusi - Hayka o uBOHM mpupozie. Posmb Ouomoruu B (OPMHUPOBAaHWU COBPEMEHHOMN
Hay4HOM KapTUHbI Mupa. CrcreMa 6M0/I0rMUecKix HayK

1.2

MeTo/ bl TIO3HAHUSI >KUBOW TpPUPOAbLI (HAO/IO/eHWe, SKCIIEPUMEHT, OINMUCAHWe, W3MEpPEHHE,
K/1accuduyKaius, Mo/ile/TMpOBaHUe, CTaTUCTHUUECKasi 00paboTKa JJaHHbIX)

JKuBBIe CUCTEMBI U UX OpraHu3alusa

2.1

JKuBble crcteMbl (OMoCHCTeMBI) KaK MpeaMeT u3yueHus: 6uonoruu. CBoiicTBa OMOCHUCTEM U UX
pa3Hoobpa3ue

2.2

YpoBHU opraHu3anyy 6MOCHUCTeM: MOJIEKY/ISIPHO-TeHeTHUeCK A, KIIeTOUHBIM, OpraHu3MeHHbIH,
TIOTYJISIL{MOHHO-BUI0BOM, 9KOCHCTEMHBIN, 6riocdepHbIit

XUMHUUYECKUIN COCTaB U CTPO€HHUE KIIETKN

3.1

XUMUYECKUM COCTaB K/IeTKU. XUMHUECKWe 3JIEMEHTBbI: MaKpO3/eMEeHTbl, MUKDPO3/IEMEHTHI.
Boma v muHepasbHble BeiriectBa. DYHKIMM BOABI M MHHEPA/TbHBIX BEIL[ECTB B KIIETKE.
[ToagepskaHrue 0CMOTHUECKOTO OajlaHca

3.2

benku. CoctaB U cTpoeHre 06enKOB. AMHUHOKHC/IOTBI - MOHOMephI OeskoB. HesaMeHuMbIe U
3aMeHUMble AMHUHOKHMC/IOTbL. AMHWHOKHC/IOTHBIM COCTaB. YPOBHHM CTPYKTYpbl Oe/TKOBOM
MoJieKy/bl (TiepBUYHasi, BTOPUYHAsl, TPeTUUHasi W YeTBepTUYHas CTPYKTypa). XHUMHUUYecKue
cBolicTBa 6esikoB. bruonornueckure GyHKIMY O€TKOB.

depmeHThl - OuosOrMueckue Kartasusatopbl. CTpoeHWe QepMeHTa: aKTHUBHBIA LIEHTP,
cyoctpatHasi cnierduuHocTh.  KodepmeHTthl. Burtamuubl.  OTavuusi  (epMEHTOB  OT
HeopraHWyeCcKUx Karaaru3aTopoB

3.3

YrneBoapl: MOHOcCaxapufpl (TJIFOKO3a, pubo3a W fe3okcupubo3a), Aucaxapuibl (caxapo3sa,
JlaKTO3a) W To/MMcaxapubl (Kpaxmas, TJIMKOTeH, Ie/Uito/io3a). buosioruueckrie QyHKLUU
yTIJIeBO/IOB.

JIMMUABL: TPUTJTUIIEPU/IBI, cTepoubl, dhochomunuabl. ['iapobunsHO-THAPOhOOHBIE CBOKCTRA.
buonornueckve ¢yHkyu unugoB. CpaBHeHWe YI/IeBOJOB, OeNKOB U JIMMIUOB Kak
HCTOYHUKOB SHEpPTUU

3.4

Hykneunossle kuciorel: [JHK u PHK. Hykneornzbl - MOHOMEpBI HYK/IEUHOBBIX KHUCJIOT.
Crpoenue u pyHkuuu [JTHK. Ctpoenue u ¢pynkuyy PHK. AT®: cTpoeHue U QyHKLUK




3.5

[utonorus - Hayka o KiieTke. KnetouHas Teopus. MeTo/ibl M3yueHuUsl K/IeTOK

3.6

Krnetka kKak 1ie/iocTHasi >kuBasi cucrteMa. OOIue TIPU3HAKW K/IETOK: 3aMKHYTasi Hapy>KHas
MeMOpaHa, Mosekysisl [JJHK Kak reHeTHUeCKHH arirapar, CUCTeMa CHHTe3a Oeska

3.7

Tunmbl  KJIeTOK: JyKapuoTHuecKass U TpoKapuoThyeckas. (OcCo0eHHOCTU  CTPOEeHWUs
TIPOKapUOTUYECKON KIeTKU. KierouHasi cTeHka Oaktepuii. CTpoeHHe 3YKapHUOTHUECKOU
K/1eTKA. OCHOBHBIE OT/IMUHS PACTUTE/ILHOM, )KUBOTHOM ¥ TPUOHOM K/TeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK - K/IeTOYHasi CTeHKa, TJIMKOKAIWKC, UX (QYHKLUU.
[Tna3maruueckass mMemOpaHa, ee cBoiictBa W (yHKUMM. LluTomsiasaMa M ee OpraHouJpbl.
OpHoMeMOpaHHbIe OPraHOKABI KIeTKH: SHAOIIa3MaTHuecKas ceThb (3I1C), ammapat ['onbaky,
J30CoMBI. [To/lyaBTOHOMHBIE OpraHOW/Ibl KJIeTKWA: MUTOXOHAPUH, T1acTubl. [IporcxoxgeHuve
MUTOXOH/IDUM U TutacTHi. Buzbl miactug. HememOpaHHbIe OpraHOUWIBI K/IETKH: PUOOCOMBI,
K/IeTOUYHBIN L[eHTP, PeCHUYKHU, XTYTUKU. DYyHKIMM OpraHou10B K/1eTKU. BkitoueHus

3.9

Slnpo - perynstopHbIi LeHTpP KiaeTku. CTpoeHMe siipa: siiepHas 000J/i0UKa, KapyoIlia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOpT BellleCTB B K/IeTKe

JKu3He1esiTe/TbHOCTD KIeTKU

4.1

OOMeH BellecTB, WM MeTabo/u3M. AcCCUMHIISAIMS (TUIAaCTHUECKUH 00MeH) U JUCCUMUJISLINS
(sHepreTHUeckuii 0OMeH) - JBe CTOPOHBI e€JWHOrO0 TIpoljecca MeTabosm3Ma. TuIlbl oOMeHa
BeIecTB: aBTOTPOdHBIA ¥ reTepoTpodHbiil. Ponb ¢epMeHTOB B oOMeHe BeIecTB U
TipeBpallieHUH SHepTUu B KJIeTKe

4.2

dortocuHTe3. CBeroBass U TemMHOBasi (a3bl (orocuHTe3a. Peakiuu  ¢oTocHHTe3a.
O¢deKTUBHOCTL (OTOCHHTe3a. 3HaueHWe (QOTOCHMHTe3a /s >KU3HM Ha 3emse. BiusiHue
yCJIOBUM Cpeibl Ha (POTOCUHTE3 U CMIOCOOBI TOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuH.

XemocuHTe3. XeMOCHHTe3UpYyole OakTepun. 3HaueHe XeMOCHHTe3a [Jist XKU3HU Ha 3emsie

4.3

OHepreTrueckrii 00MeH B KieTKe. PaciijeriyieHye BeIecTB, Bble/IeHHe M aKKyMYJTUpOBaHHUe
SHEPruM B KJeTKe. JTarbl 3HepreTrhyeckoro obmena. I'mukosm3. BpokeHue W €ro BH/bI.
KucmopozHoe OKHC/IEHHWEe, WIM K/IETOYHOEe [AbiXxaHue. O(PQPeKTUBHOCTh 3SHEPreTHUeCKOro
oOMeHa

4.4

Peakiuu MatpuuHoro cuHTe3a. ['‘eHetnueckas wuHpopmauus u [JHK. Peanuzaius
reHeTUUeCcKoW MH(opMaLuM B KieTKe. ['eHeTUYeCKU KOJ M ero CBOMCTBA. TpaHCKpUNLUSA -
MatpuuHblii cuaTe3 PHK. TpaHcsisius - 6uocunTes 6eska. KogupoBaHue aMUHOKUCIOT. Posib
pubocom B brocuHTe3e Oeska

4.5

Hexknerounsle (opMmbl >KHU3HM - BUPYyChl. VicTopusi oTKpbITUS BUpycoB ([.V. VBaHOBCKUIA).
OcobeHHOCTH CTPOeHHs U >KU3He[esTeTbHOCTU BUPYCOB. bakTepuodaru. bone3nu pacrenuid,
)KUBOTHBIX U Ue/IoBeKa, BbI3blBaeMble BUpycaMu. Bupyc nMmyHozeduiuta yenoseka (BUY) -
B030yautens CITN/da. ITpoduiakTiKa pacrpocTpaHeH!si BUPYCHBIX 3a00/ieBaHUA

Pa3MHOXeHUe 1 WHAWBHYa/IbHOE€ Pa3BUTHE OPIdHU3MOB

5.1

KneTtouHbli LMKA, WIA >KU3HEHHBIM I1UK/A KiaeTku. KMHTepda3a u wmuto3. I[lpoiiecchi,
npoTekaroiijie B uHTep(dase. Perivkaius - peakiusi matpuuyHoro cuHTtesa THK. CtpoeHue
XpOMOCOM. XPOMOCOMHBIA HaboOp - KapyUOTHIL. [IWIUIOWAHBIM M TalyIOUAHBIA XPOMOCOMHBIE
Habopbl. XpoMaTtu/bl. LIuTo/I0orHuecKrie OCHOBBI Pa3MHOXKEHUS U UHAWBU/YaTbHOTO Pa3BUTHS
OpraHH3MOB.

Henenvie kneTku - Mmuto3. Ctaauu MuTo3a. [Ipoiiecchl, MPOUCXO/AIME HAa Pa3HBbIX CTAUAX




MMTO3a. broornueckuii CMbIC MUATO3a

5.2

dopmMbl pa3MHOKEHHsI OpraHU3MoB: Oecriosioe W 1osioBoe. Buzipl 6ecriosnoro pasmMHOXKeHUS:
JlefieHre Ha/iBoe, TIOUKOBAHUE OJJHO- U MHOTOK/IeTOYHBIX, CTIOpOOOpa3oBaHUe, BereTaTHBHOE
pasMHOkeHHe. VICKycCTBeHHOe K/IOHMPOBaHKe OPraHW3MOB, ero 3HaueHue /IS CesleKLIiH

5.3

[Tosi0BOe pa3MHOKEHUE, ero OTJIMUUS OT Hecrosoro.
Metio3s. Craguu Metio3a. Ilpoliecchl, mNpoucxojsiide Ha CTaAusx Melo3a. IloBegeHue
xpoMocoM B Meiio3e. KpoccunroBep. brosioruueckuii CMbICT U 3HaueHHe Meiio3a

5.4

lameToreHe3 - mpotiecc 0o0pa3oBaHUsi TOJIOBLIX KJ/IETOK Yy JKUBOTHBIX. [10JIOBbIe >Kese3bl:
CeMeHHUKHU U sWYHUKU. OOpa3oBaHWe W pa3BUTHeE TIOJIOBLIX K/IETOK - rameT (CriepMaTO30H/,
AWIleK/IeTKa) - crepMaTtoreHe3 W ooreHe3. (OCO0OEHHOCTH CTPOEHMs SIMLIEKTIETOK U
criepmaro3ouzios. OnogoTBopeHye. IlapreHorenes

5.5

VuavBuayanbHOe pa3BuTHe (OHTOTeHe3). DMOpUOHA/BbHOE pa3BUTHe (3MOpHOreHe3). DTaribl
SMOpPHUOHA/IILHOTO PA3BUTHS Yy TI03BOHOYHBIX JKMBOTHBIX: JIpo0OjeHWe, TracTpPYJSILUS,
opraHoreHe3. [TocTaMOproHanbHOe pa3BuUTHe. THTIBI TOCTIMOPUOHA/ILHOTO Pa3BUTHS: TIPSIMOE,
HeTipsiMoe (IMUMHOYHOe). BiusiHMe cpefibl Ha pa3BUTHE OPraHM3MOB; (PAKTOPBI, CIIOCOOHBIE
BbI3bIBAThb BPOXKEHHbIE YPO/CTBA.

Poct u pa3Butue pacreHuid. OHTOreHe3 1[BeTKOBOTO DACTeHUs: CTPOeHHWe CeMeHM, CTaJuu
pa3BUTHS

HaCJ'Ie,E[CTBEHHOCTb U U3MEHYUBOCTb OPrdHM3MOB

6.1

[TpenmerT v 3a71auu reHeTHKH. VICcTOpHST pa3BUTHSI TeHeTHKU. BKaz, poCcCUHACKIX 1 3apy0eXXHBIX
yUYeHbIX B pa3BUTHe I'eHeTUKU. MeTopbl TeHeTHKH (TMOpUJ0I0ruuecKu, UTOreHeTHUeCcKu,
MOJIEKY/ISIpHO-TeHeTuUeCcKnii). OCHOBHBIe TeHeTHUYeCKre TMOHATHUS. ['eHeTHUecKass CUMBOJIVKA,
UCTIOo/Ib3yeMasi B CXeMax CKpellBaHUM

6.2

3aKOHOMEpPHOCTH Hac/e/l0BaHUs TIPU3HAKOB, yCTaHOB/eHHbIe I'. MeHaenem. MoHOruOpHAHOE
CKpellMBaHWe. 3akOH efuHOoOOpasusi TUOpPWJOB  TepBOro  MokosieHws.  [IpaBusio
JIOMUHUPOBaHUSA. 3aKOH paclieljieHusl TPU3HAKOB. ['Mriore3a uucToTel ramet. IlosHoe u
HeIo/IHOe JOMUHUPOBaHUe.

OurnbpupHoe  CKpelljMBaHWe.  3aKOH  He3aBUCMMOrO  HAc/jelOBaHUs  TIPHU3HAKOB.
LluToreHeTHUECKHE OCHOBBI AWTHOPHIHOTO CKpPEIVUBAHUSA. AHaIM3UPYHOIee CKpeldBaHue.
Vicnionb3oBaHue aHaM3UPYIOLEro CKpelUBaHusl [JIjisl OTpe/ie/IeHUsl TeHOTUIa 0CoOU

6.3

CuerjieHHOe Hac/eoBaHKe Mpu3HakoB. Pabora T. MopraHa 1o crieryieHHOMY Hacjie0BaHHIO
reHoB. HapylilieHue crerieHds TeHOB B pe3y/ibTaTe KPOCCUHroBepa. XpOMOCOMHas TeOpusl
HaC/Ie[ICTBEHHOCTH. ['eHeTHUeCKre KapThl.

l'enetvka mnosa. XpoMOCOMHOe oOripefiesieHde Tosia. AyTOCOMBbI M TIOJIOBble XPOMOCOMBI.
['omorameTHble ¥ reTeporamMeTHble OpraHu3mbl. HacsegoBaHWe TIPU3HAKOB, CLEIJIEHHBIX C
T10JI0M

6.4

N3menunBoCTh. BUbl M3MEHUMBOCTU: HeHAC/e[CTBeHHAass W Hac/eACTBeHHas. Posib cpenibl B
HeHaC/IeJCTBEHHOW W3MEeHUMBOCTH. XapaKTepUCTUKa MOAU(PUKAIIMOHHON W3MEeHUYMBOCTH.
BapualoHHbIM psif U BapyualMoHHasi KpuBas. Hopma peakuyy npusHaka. KonmdecTBeHHbIe U
KaueCTBeHHbIe TIPU3HAKK U UX HOpMa peaklyu. CBOMCTBa MOAU(PUKALMOHHON U3MEHUUBOCTH

6.5

HacnepcTBeHHas, WM TeHOTUITMUYECKasi, W3MeHUWBOCTb. KomOWHaTWBHasi W3MEHUMBOCTD.
Meiio3 ¥ TIOJIOBOM TIpOI[eCC - OCHOBa KOMOWHATUBHOMW W3MEHUYMBOCTH. MyTallMOHHAas
M3MeHUYMBOCTb. Kraccudukaiusi mMyTaluii: reHHble XPOMOCOMHbIe, reHOMHble. YacToTra u
MIPUUMHBI MyTal[uii. MyTareHHble (hakTOpbl. 3aKOH TOMOJIOTHYECKUX PsJIOB B HAaC/Ie[ICTBEHHOM
nsMeHurBoctu H.M. BaBunosa

6.6

l'enetvka uyesoBeka. Kapuotunm uyenoBeka. OCHOBHbBIE MeTO[bl T'€HETUKH UeJiOBeKa:




reHeasornyeckKryi, OJM3HEIOBbIM, LUTOT€HeTHUeCKWd, OMOXUMUUYECKUN, MOJeKYJISIPHO-
reHeTuueckuii. COBpeMeHHOe OIpejie/leHe TeHOTUIa: II0JJHOTeHOMHOe CeKBeHHpPOBaHUe,
TeHOTUITUPOBaHKe, B TOM uucie ¢ rnomoinpio T11]P-anamu3a. HacnencrBeHHble 3aboseBaHust
yesioBeKa: TreHHble 0Oone3Hu, 0o/ne3HM C HaCIeACTBEHHOW Ipe/pacrioyoyKeHHOCThIO,
XpoMOCOMHbIe Oosie3Hd. ComaTuueckhe W TeHepaTWBHbIE MyTal[uW. [IPUHIUIBI 30POBOTO
obpasa »XM3HH, JUAarHOCTUKY, NPO(UIAKTUKY U JieueHUsl reHeTHueckux Oose3Heil. Meauko-
reHeTHYeCKOe KOHCYJ/IbTMPOBaHHe. 3HaueHWe MeJULMHCKOW IeHeTWKHU B IpeZoTBpallleHud U
JleyeHNU reHeTUUeCcKUx 3aboeBaHUil yenoBeka

Cenekifusi opraHu3mMoB. OCHOBBI OMOTEXHOIOTHH

7.1

CeslekMsi KaK HayKa W MpOLeCC. 3apoXKJeHWe CesleKLUU U JoMecTukKauus. Yuenue H.U.
BaBuioBa 0 IlieHTpax TPOMCXOXAEHUS WU MHOrooOpasusi KYJbTYPHbIX pacTeHui. LIeHTpbI
MPOMCXOXKAEeHUS JOMalIHUX KUBOTHBIX. COPT, 1Opo/ia, IITaMM

7.2

CoBpeMeHHble MeTOZbI CeleKIMU. MacCOBbId W WHAWBHUAYaJbHBI OTOOPBI B CeJIEKLIUU
pacTeHHH U KUBOTHBIX. OlleHKa 3KCTephepa. bM3KopojCTBEHHOe CKpeIMBaHUe - UHOPUIMHT.
Uwucrasgs suHuss. CKpellMBaHWe UWCTBIX JIMHWM. ['eTepo3uc, WM TUOpUHAs CHIa.
HepopcTBeHHOe CKpellyBaHue - ayTOpuauHr. OT/AaneHHass THUOpUAM3alUsg U ee YCIeXH.
VckyccTBeHHBIM MyTareHe3 W TMOy4yeHUe MOMUIION0B. JlOCTVKeHHsl CeNeKL[MM pacTeHuH,
JKUBOTHBIX U MMKPOOPTraHU3MOB

7.3

buorexHosoruss Kak oOTpacib TNPOM3BOACTBA. ['eHHas WH)KeHepus. OTalbl CO3JaHUSA
pekombuHanTHOM [THK u TpaHcreHHbix opraHusmoB. KietouHass nrxeHepusi. KietouHble
KYJ/IbTYPBI. MUuKpOK/IOHa/IbHOE pa3MHOKeHue pacTeHUH. Knonuposanue
BBICOKOIIPOJYKTUBHBIX Ce/IbCKOXO3MCTBEHHBIX OPraHW3MOB. OKOJIOTMYeCKHe U STUYecKue
nipo6siembl. 'MO - reHeTHUECKH MOJU(PUILIMPOBAHHBIE OPTaHU3MBbI

[TpoBepsiembie TpeOOBaHMS K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTesibHOM nporpaMmb 11 Knacca

Kon

[TpoBepsieMble TIpeZiMeTHBIE pe3y/ibTaTbl 0OCBOEHHs 0CHOBHOM 00pa3oBaTe/bHOM

TIPOBEPSIEMOT0 TIPOrpamMMbI CpeTHETO 0011[ero 06pa3oBaHuUs

pe3y/bTaTa

1

CchopMUPOBAaHHOCTb 3HAHWM O MeCTe W pOJiM OMOJIOTMU B CHCTeMe HayyHOTrO 3HaHUS
eCTeCTBEHHbIX HayK, B (JODMHUDOBAaHMM COBPEMEHHOM eCTeCTBeHHO-HayUHOW KapTHHbI
MHpa W HAy4yHOTO MHPOBO33DeHUs; O BK/ajZie POCCHUUCKMX U 3apyOe)KHBbIX YyueHbIX-
OvonoroB B pas3Butve Ouosorvy; (PYHKIMOHANILHOW TPaMOTHOCTH 4YesioBeKa AJist
pellieHus )KU3HEHHbIX 3a/1au

YMeHWe pacKpbiBaTh CO/lep)KaHHe OWOJOrMYeCKUX TEPMUHOB U TIOHATUH: BU/,
TIOTTy /AU, TeHO(MOH/, SBOJIOLMA, [ABWKYIMEe CUdbl  ((haKTOpbl)  SBOJIIOIHY,
TIPUCIIOCOD/IEHHOCTh ~ OPraHM3MOB, BHZI000pa3oBaHWe, 3KOJOTMYeCKHe (aKTOpbl,
9KOCHUCTEMA, TPO/YLIeHThbl, KOHCYMEHTbBI, PeAYIIeHTbI, IIeMM TUTaHUs, 3KOJIOrHUecKast
nipamu/ia, broreoreHos, bmochepa

YMeHue wu3narath OWonOrvyeckre Teopud (3BOJIOIMOHHAsE Teopusi Y. JlapBuHa,
CUHTETHUYeCKass TeOopHusi S5BOJIIOL[MHM), 3aKOHbl M 3aKOHOMEPHOCTH (3apO/bIllIeBOr0
cxoactBa K.M. Bbspa, uepefoBaHUs TJlaBHBIX HaripaB/ieHWH U myTeil 3Bostoumy A.H.
CeBepiioBa, yueHusi o Ouocdepe B.M. BepHazickoro), oripefiensiTb T'DAHULIBI HX
TIPUMEHHMMOCTH K JKMBBIM CHCTeMaM

YMeHue BafieTh METOAAMH HayYHOTO T03HAHUS B Orosioruu (Hab/rojeHre U omnrcaHue
JKUBBIX CHCTEM, TIPOLIECCOB U SIBJIEHWH; OpraHu3alvs U TpoBeieHHe OHOJIOrHUecKoro




9KCTIepUMEHTa,  BBIJBIDKEHHE  TUIIOTe3bl;  BBISBJIEHHWE  3aBUCUMOCTH  MEXAY
HCC/ielyeMbIMU BelTMYMHAaMH, 00BbsiCHeHHe TI0/TyUeHHBIX pe3yJ/bTaToB, UCTIOIb30BAHHBIX
Hay4yHbIX TIOHATHH, TEOPUM U 3aKOHOB; yYMeHWe JejiaTb BbIBOJbI Ha OCHOBAaHUHU
TIOJTyYeHHBIX pe3yJIbTaToB)

YMeHWe BBIIENATh CYIIECTBEHHbIE TIPU3HAKK CTPOEHHUS] OUOJIOTMUECKUX OOBEKTOB:
BU/IOB, TIOMYJISAL[MM, TPOAYIIEHTOB, KOHCYMEHTOB, pPeIyL[eHTOB, OHOreoleHO30B U
9KOCUCTEM; OCOOEHHOCTU TIPOLIECCOB HAC/IE[CTBEHHOM W3MEHUUBOCTH, €CTECTBEHHOTO
otbopa, BUzi00Opa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, I€HCTBUST SKOIOTUUYECKUX
(akTOpOB Ha OpraHM3Mbl, [E€PEeHOCa BEIeCTB M TOTOKA JHEPrUM B IKOCUCTEMAX,
AHTPOTOTreHHbIX U3MEHEHHH B 9KOCHCTeMaX CBOel MeCTHOCTH, KPyroBOpOTa BeIleCTB 1
OMOreOXMMHUUECKHX LIUKIIOB B Orocdepe

YMeHre IpUMeHSITh TI0/TyueHHbIe 3HaHUs /11 00bsiICHeHUs] OHMOJIOrMUeCcKUX MPOLeCCOB U
SIBJIEHUH, [/ TIDUHSTUSI TIPAKTUUYECKUX pellleHU B TIOBCEJHEBHOM >KU3HU B 1[eJISIX
obecrieueHrsi 0e30TMaCHOCTH CBOETO 37I0POBbSi W 3/I0POBbSI OKDPY>KAaIOIIUX JTHO/EH,
coO/IoJieHnsT HOPM TPAMOTHOTO TIOBEZIEHWSI B OKPYJKarolllel TPUPOJHON  Cpefie;
TOHMMaHWe HeoOXO0JUMOCTH WCTIOb30BaHUS JOCTXKEHUH COBpeMeHHOM OMOIorvu /st
paLMOHaLHOTO TIPUPO/OTIOTH30BaHUS

YMeHHe pelaTh 3/eMeHTapHble OHMOOTHYeCKHe 3a/laud, COCTABJSTH CXeMbI TIepeHoca
BEILeCTB U SHEPryHr B SKOCHCTeMax (Lieny MATaHus)

YMeHHe BbITOJHAThL J1TabOpaTOpHbIe U MpaKTUUYeCKHe paboThl, COO/M0AATh MpaBUIa TIPU
pabore ¢ yueOHbIM 1 1abOPaTOPHBIM 0OOPY/J0BAHHUEM

YMeHue KpPUTHMUECKH OLleHWBAaTb M UHTEPIIPeTHPOBaTh MHGOpPMaLM0 OMO0I0rHYecKoro
coZiep>KaHusl, BK/IIOUAKOIIYHO0 TICeB/JOHayUHble 3HAHWs U3 Pa3/IMYHbIX UICTOUHUKOB (CMU],
Hay4YHO-TIOMY/ISIpHble  MaTepuasbl); pacCMaTpyBaTh Iyi0OasbHbIE  JKOJIOTHUECKHe
npobyieMbl  COBpEMEHHOCTH, ()OPMHUPOBAaThb 110 OTHOIIEHWIO K HHUM COOCTBEHHYIO
MO3ULIUI0
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YMeHue co3faBaTh COOCTBEeHHBbIe MHUChbMEHHble W YCTHble CooOIeHus, 00001as
OuosiornuecKyr0 WHGOPMALUI0 W3 HECKOJbKUX WCTOYHHMKOB, IPaMOTHO HCITO/Ib30BaTh
TTOHSITUMHBIN arrapat 6uoJI0THH

[TpoBepsiembie 371eMeHTHI cofepxkanus (11 kmacc)

Koz

[TpoBepsiemMblii 3/1eMEHT CO/leprKaHust

OBOJIIOLIMOHHAsT OMOIOT s

1.1

OBOJTIOLIMOHHAs TEOPHS U ee MecTo B OHOJIOrUu.

CBugertenbcTBa 3BO/MOLMMU. [laneoHTo/0rMUecKye: 1Moc/iefoBaTe/IbHOCTh TOSIB/IEHUS] BU/IOB B
T1a/IeOHTOJIOTUUeCKOM JIeTONucH, TepexoAHble (opMbl. Buoreorpaguueckue: CXoACTBO U
pazmurie gayH ¥ ¢yiop MaTepUKOB M OCTPOBOB. DMOPHOIOTHUECKHe: CXOZCTBA M Pa3/IUuus
5MOPUOHOB pa3HbIX BHUJOB TM0O3BOHOYHbIX. CpaBHUTeIbHO-aHaTOMHUYeCKHUe: TOMOJIOTUYHBIE,
aHaJIOTWYHbIe, PyIUMeHTapHbIe OpraHbl, aTaBU3Mbl. MO/eKyIIpHO-O0MOXUMUYECKHe: CXO/ICTBO
MeXaHMU3MOB Hac/leZICTBEHHOCTH U OCHOBHBIX MeTa00/IMUeCcKuX MyTell y BceX OpraHM3MoB

1.2

OBoJttorioHHas Teopust Y. lapBuHa. [1peAnocbuiky BO3HUKHOBEHUS JAapBUHU3MA. [IBUOKyIIVe
CUJBI 3BOMIOLMHM BHUJOB 10 [lapBuHY (M30BITOYHOE pa3sMHOXKEHHWe TIpU OTrPaHHUEHHOCTH
pecypcoB, Heoripe/ie/ieHHast ©3MeHUHMBOCTb, 6opb0a 3a CyliecTBOBaHUe, eCTeCTBeHHbIN 0TO0P)

1.3

Cuntetndeckass Teopusi 3Bomouyu (CTD) U OCHOBHBIE ee TIONOXKeHUsl. MHUKDPO3BOJIOLUS.
[ToryisAIus Kak eJUHUIIA BUZA U SBOTIOLUN




1.4

OBwkyiue cunbl (GakTophl) 3BOJIOLMK BUAOB B Mpupoje. MyTallMOHHBIM TpoIjecC u
KOMOWHATUBHAasE W3MeHUMBOCThb. [lomy/siliMOHHbIe BOJIHBI U [pelid reHoB. W3onsusi u
murpanyst. EcrecTBeHHBINM 0TOOp - HaNpaB/SIONIKN (akTop 3BOsOIUH. POPMBI €CTECTBEHHOTO
orbopa.

[Tpucrocob6/1eHHOCT OPTaHW3MOB KaK pe3yJsbTaT 3BOMIONMU. [IpuMepbl NpUCTIOCOOIeHuH Y
opraHu3moB. ApoMop(}o3bl U UAN0aanTalluu.

Bug u  BujgooOpasoBanue. Kputepun Buzsa. OcHoBHble (OpMBI  BHI000pa30BaHUS:
reorpauueckoe, 5K0JI0rHYecKoe

1.5

MakposBomorusi. Popmbl  3BOJIOLMK:  (UIeTUUeCKas, [JUBEpreHTHas, KOHBepreHTHas,
napasienbHasi. HeobpaTumocTsb 3BoOmOLUH

Bo3HUKHOBEHME U pa3BUTHE )XU3HU Ha 3emie

2.1

[oHayuHble TmpefCTaB/IeHUs O 3apOXXAeHuU >XU3HU. HayuHble TUnoTessl BO3HUKHOBEHUS
)KU3HU Ha 3emsie: abuoreHe3 W TMaHCTiepMHs. XUMHUYeCKas IBOJIOLMS. DKCIIePUMEHTa/bHOe
TIOJTBEPXKI€HHE XWMHUUECKOW 3BOJIONMKA. HauasmbHble 3Tanbl OMOJOTMYECKOH 3SBOJIFOI[UM.
l'unore3a PHK-mupa. [lepBble kjeTkKu ¥ UX 3BOJOLMA. POpMHUpOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPraHU3MOB

2.2

Pa3Butue >xu3Hu Ha 3emse 1o 3paM M nepuogam. Karapxei. Apxelickas ¥ MpOTepO30MCKast
opbl. [laneo3oiickass spa W ee TMepuoAbl: KeMOPHICKUN, OPAOBUKCKH, CHTypPUICKUH,
JIeBOHCKMM, KaMEeHHOYTOJ/IbHbIM, MepMCKAWA. Me3030McKasi 3pa U ee Meproibl: TPHUaCOBbIN,
IOPCKUH, MEJIOBOU.

KaiiHo30iicKasi 5pa ¥ ee TMepuoJbl: [a/JeoreHOBblM, HEOreHOBbIM, AaHTPOIOTreHOBBIN.
XapakTepyuCTHUKa KjiuMaTa U TIeoJIoTMYeCKUX IpoueccoB. (OCHOBHbIe 3Talbl 3BOJIFOLUN
pacTUTeNbHOIO0 M >XUBOTHOTO Mupa. ApoMop(o3bl y pacTeHWH U >XUBOTHBIX. [losiBneHue,
pacLBeT ¥ BEIMUPaHKe TPYII )KUBbIX OPraHU3MOB

2.3

CuctemMa OpraHMyeckoro Mupa Kak OTpakeHHe 3BOJIHOLMM. OCHOBHBIE CHCTeMaTHuecKue
rpynnbl OPraHU3MOB
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OBotoLUs YesioBeKa. AHTPOIIO/IOTHS KaK HayKa. Pa3BuTHe Mpe/iCcTaB/IeHUH O TTPOUCXOKIEHUH
yesioBeka. MeTozbl U3yueHUs aHTporioreHe3a. CxoZCTBa U pa3/nuusl yeioBeKa U )KUBOTHbIX.
CucTeMaTHueCcKoe ToJIoyKeHre yeioBeKa.

JBwxyiue cumbl (akTopel) aHTpororeHe3a. HacyiecTBeHHasi K3MeHUMBOCTb M €CTeCTBEHHBIN
ot6op. OOb1ecTBeHHBIN 00pa3 XKU3HU, U3TOTOBJIEHe OPYAU TPy/ia, MbIILJIeHHe, peub

2.5

OCHOBHBIE CTa/IM Y BETBU 3BOJIIOL[UM UeJIOBEKA: aBCTPAIONUTEKH, YeloBeK ymelbiid, UemoBek
NIPSMOXOAIINH, YeloBeK HeaH[|epTanbCKuii, YesoBeK pa3yMmHbIA. HaxoAku HCKOIaembIxX
OCTaHKOB, BpeMsI CyIIleCTBOBaHUsI, 00/1aCTh pacIpocTpaHeHus, 00beM roJIOBHOTO M0O3ra, 00pa3
YKU3HH, OPYJUsI

2.6

Yenoseueckre pacbl. OCHOBHbIe O0o0JibIlIME Pachl: €BpoIeou/Hast (eBpa3wiicKasi), Herpo-
aBcTpanoujHast  (9KBaToOpuasibHasl), MOHroJIOMAHasi  (a3MaTCKO-amepukaHcKasi). UepThl
TIPUCITOCOO/IEHHOCTH TIpe/ICTaBUTE/Ie YesloBeUeCKMX pac K YC/IOBHUSM CYILeCTBOBAHHUSI.
EmnHcTBO yenoBeueckrx pac. Kputuka pacusama

OpraHusMbl ¥ OKpYy»Katolasi cpefia

3.1

OKO/IOrUs Kak HayKa. 3a/jaud U paszesbl 5KOJIorvuu. MeTo/ibl 3KOJ0THYeCKUX HCCel0BaHui.
OKoJI0rnYecKkoe MUpoBo33peHue. Cpezibl 0OMTaHUS OPraHU3MOB: BOJHAsI, HA3eMHO-BO3/yIIIHas,
TOUBEHHasi, BHyTPUOPraHW3MeHHast

3.2

Okonornyeckue Qakropel. Knaccudukanms sKosmornueckux (akTopoB: abuoOTHYecKue,
OuoTHUeckue U aHTpOToreHHble. [leficTBUe 5K0/I0rHuecKrx ()akTOpPOB Ha OPraHU3MbI




3.3

AbuoTtnueckue hakTOpbI: CBET, TEMIIEPATYpa, BIaXXHOCTb. PoTroneproau3Mm. [IpucriocobieHvs
OpraHu3MOB K JIeMCTBHI0 abrOoTHUYeCKUX (aKTOpOB. Bronoruueckiie puTMel

3.4

Buotuueckue ¢akTopbl. Bubl 6MOTHUECKUX B3aUMOJEHCTBHN: KOHKYPEHLIUS, XUIIHUYECTBO,
Mapa3uTU3M, MyTyaju3M, KOMMEHCa/u3M (Hax/ieOHMYeCTBO, KBapTUPAHTCTBO), aMEHCAJIU3M,
HelTpanu3M. 3HaueHre OUOTUYECKUX B3aUMOJIEHCTBUM /s CYIIECTBOBAHHUS OPraHHU3MOB B
TIPUPO/IHBIX COOOII[eCTBaxX

3.5

OKOJIOTUYeCKUe  XapaKTepUCTUKW  mnonyasiquu. OCHOBHble — TOKa3aTenu  TOMYJISLUU:
YHUC/IEHHOCTh, TJIOTHOCTb, POXKJAaeMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. [IuHamuka
YMCIEHHOCTH TIOMYJISLIUU U ee PeryJisilus

Coo0r11iecTBa ¥ 3KOJIOTHUECKUEe CUCTEMBI

4.1

Coo0111eCcTBO OpraHvM3MoB - 6uorieHo3. CTPyKTyphl OHolleHO3a: BUAOBasi, MPOCTPAHCTBeHHas,
Tpoduueckas (rmuieBast). Bugsl-nomMuHaHThL. CBSA3U B OUOIIEHO3€

4.2

OKoJlorThyecKue cucrteMbl (9Kocuctembl). [loHsiThe 00 53Kocucteme U OuoreorieHo3e.
@dyHKI[MOHA/IbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: TIPOJYLIeHTbl, KOHCYMEHTBI, pe/yLIeHThbI.
KpyroBopoT BellecTB M MOTOK 3Hepruv B 3KocucTteMe. Tpocdudyeckue (THILeBble) YPOBHU
sKocucTeMbl. [luiieBble Lierni U ceTd. OCHOBHbIE T[I0Ka3aTe/Jd 3KOCHUCTeMbl: Onomacca,
MPOAYKUMS. OKOJOrMYecKre THpaMUZbl: TPOAYKLMH, UYHC/IeHHOCTH, Omomaccel. CBoiCTBa
9KOCUCTEM: YCTOMUYUBOCTb, CAMOpEryJisiLiys, pa3BuTre. Cykieccus

4.3

[TpupoAHbIE IKOCHCTEMBI. JKOCHCTEMbI 03ep M peK. OKOCUCTeMa XBOWHOTO WI/IH
IIUPOKOJIUCTBEHHOTO JIeca.

AHTpOIOreHHbIE IKOCUCTEMBI. ATPOIKOCHUCTEMBL. YPOO3IKOCHCTeMbI. BHosornueckoe u
XO03SIMCTBEHHOE 3HaueHUe arpo3KOCUCTEM U YPOOIKOCHCTEM.

BuopasHooOpa3ue Kak (akTop yCTOHuMBOCTH 3KocucTeM. CoxpaHeHHe OWO0THUYeCcKOro
pa3HooOpa3us Ha 3emsie

4.4

Yuenne B.U. BeprHagckoro o 6uocdepe. I'paHuilpl, COCTaB U CTPYKTypa Ouocdepsl. JKuBoe
BelllecTBO U ero ¢yHkiuu. OcobeHHocTh OWochepsl Kak TI100a/IbHOM  3KOCHCTEMBI.
IvHamuueckoe paBHOBecHe M oOpaTHast cBsi3b B Ouocdepe. KpyroBopoThl BeliectB u
OroreoXUMHUeCKUe IMKJIbI 3/1eMeHTOB (yT/iepoja, a3ota). 30HaIbHOCTh 6rochepbl. OCHOBHbIE
OroMBI Cyrm

4.5

YenoBeuecTBo B Onocdepe 3emsu. AHTpONOreHHble W3MeHeHUsi B Ouocdepe. I'mobanbHbie
5KOJIOTHUeCKHe TIPO0JIeMBI.

OcHOBa palMOHA/IBHOTO YTIPAB/IEHUS TIPUPOAHLIMU pecypcaMd W HUX HCII0/Ib30BaHHUE.
IocTrxkeHus: OMOIOTUM U OXPaHa MPUPO/IbI

ITPOBEPAEMBIE HA EI'D I10 BMOJIOI'M TPEBOBAHMUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOI1 OBPA30BATEJ/IbHOM ITPOI'PAMMBI CPEJJHET'O OBIIETO OBPA30BAHUSA

Ko o
DOBe HILMOI‘O IIpoBepsiembie TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHHsI 0CHOBHOM
pobep oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JJHero 001Iero 0o0pa3oBaHus
TpeOoBaHUA

CchopMHUPOBaHHOCTh 3HAHUM O MeCTe W POJM OWOJIOTMM B CHCTEMe eCTeCTBEHHBIX
HayK, B (OpPMHPOBAaHUM COBpPEMEHHON eCTeCTBeHHOHAyUHOM KapTWHbI MHpa, B
MO3HAHMU 3aKOHOB TMPHUPO/Ibl U PeIleHNH KU3HEHHO Ba)KHBIX COLIMATbHO-3TUUECKUX,
1 9KOHOMUYECKHX, 3KOJIOTHUeCKHUX TpobseM uesioBeuUecTBa, a TakKKe B pelleHrur
BOMPOCOB PallMOHAIBHOIO TPUPO/OTO0JIb30BaHus], B ()OPMUPOBAaHUU LIEHHOCTHOTO
OTHOLIIEHUsI K TIpUpo/ie, OOIIeCTBY, UeJIOBeKY; O BK/IaJe POCCUMCKUX U 3apyOesKHBIX
yUéHBIX — OMOJIOTOB B Pa3BUTHe OUOJIOTHU




Kopg
NMpPOBEpPAEMOro
TpeOoBaHUs

IIpoBepsieMmbie TPe0OBaHKA K MPeJMETHHIM Pe3y/IbTaTaM 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

Bnamenvie cuctemoili 3HaHWM 00 OCHOBHBIX MeTO/laXx HAY4YHOTO TIO3HAHUS,
WCTO/b3yeMbIX B OHOJIOTUUECKHUX HCC/IeI0OBAaHUSX JXUBBIX OOBEKTOB M 3KOCHUCTEM
(omcanue, U3MepeHHe, TIPOBeieHre HabMoIeHH); CrIoco0aMu BBISIBJIEHUS U OL[€HKH
aHTPOTIOTeHHbIX U3MeHeHUl B TIPUpO/Ie.

YMeHue BBIABUI'dTh THUIIOTE3bI, MPOBEPATHL HX 3KCIIEpHMMEHTA/IbBHBIMH CpPpeACTBaMH,
q)OpMy.TII/IDYH Lejb uccjieaqoBaHrsd, dHA/JIN3WPOBATE TTO/IYYeHHbI€ pe3yJ/IbTaThbl U [O€/1dTh
BBEIBO/IbI.

BbIsiBieHWe  3aBUCMMOCTA  MEXIy WCCAeyeMbIMA BelUUMHAMU, OOBsICHeHHe
MOTyYeHHBIX Pe3y/bTaToB U (hOPMYJIMPOBaHHE BBIBOJOB C MCIIO/b30BaHUEM HayUHbIX
TTOHSTUM, TEOPUM U 3aKOHOB

Ymenue BJIaJIETh CUCTEMOM OrosIoTHYeCKUxX 3HaHWH, KOTopast
BKJTIOYAET: OCHOBOIIO/IArarolpie OHOIOrTMYecKre TePMUHBI W TIOHATHSL (JKU3Hb, KIIETKa,
TKaHb, OpTaH, OpraHy3M, BUJ, TOMYJISILUS, IKOCUCTeMa, buorieHo3, 6rocdepa; Metabomsm,
rOMeOCTa3, KIeTOUHbI UMMYHUTET, OMocuHTe3 Oesika, OMOMO/IMMepSI, TUCKPETHOCTD, Ca-
MOperyJIALWS, CaMOBOCIIPOM3Be/ieHue, HaCJIe/ICTBEHHOCTb, HM3MEeHUMBOCTb,
5HEpPro3aBUCUMOCTb, POCT U pa3BUTHE);

Oouonoruueckure Teopuu: kietouHasi Teopus T. I1IBanHa, M. lllneiigeHa, P. Bupxosa;
KJ/IOHa/IbHO-CeJleKTUBHOro ummyHurera II. Opnux, W.J. MeuHuKoBa, XpOMOCOMHas
Teopus HacieACcTBeHHOCTU T. MopraHa, 3akoH 3apogpleBoro cxogcrsa K. bapa,
3BOIOLMOHHasA Teopusi Y. [JlapBUHa, CUHTeTHYeCKas TeOpusl 3BOJIIOLUU, TeOpUs
anTporioreHe3a Y. /lapBuHa; Teopusi OuoreorieHo3a B.H. CykauéBa; yueHue
H.!. BaBuoBa 0 mieHTpax MHOT000pa3usi ¥ TIPOUCXOXKAEHUST KY/IbTYPHBIX PaCTeHUH,
yueHve A.H. CeBeplioBa 0 MyTSX M HalpaB/eHUsIX 3BOJOLMH, yueHue B.U. Bep-
HaJICKOTO — 0 buocdepe);

3aKOHBI (eMHOOOpa3usi TIOTOMKOB T€PBOTO TIOKOJIeHHs, PacIleryieHHsl TPU3HAKOB,
He3aBUCMMOI'0 Hac/le[j0BaHWs TIPU3HAKOB ['. MeHzesns; CLelIeHHOr0 HacjieOBaHUs
TPU3HAKOB Y HapyllleHUs cLerieHuss reHoB T. MopraHa; romMoJIOTUUeCKUX PsZIOB B
HacaeACTBeHHOM wu3MeHurMBocTH H.U. BaBuioBa; reHeTHuecKoro paBHOBeCUs
Ix. Xapau u B. BaiinOepra; 3apogpiiieBoro cxojctBa K. Bapa; GuoreHeTnueckuii
3akoH 3. 'ekkensi, ®. Mrosiepa);

MIPUHLIUIIBI (UMCTOTHI FaMeT, KOMITJIEMEHTapHOCTH);

npaBuna (MuHumyma FO. JInbuxa, KOJIOTMYECKOW MUPaMUAbI UuMces, OMOMacChl U
SHEeprun);

rurnote3bl  (KoariepBatHoM A.U. OmapuHa, mnepBuuHoro OynboHa [Dk. XongeliHa,
mukpocdep C. Dokca, pubosuma T. Yek)

YMeHue peliaTb TOUCKOBbIE OWOJIOTMYECKHE 3a/lauM; BBIABAATh TPUUYUHHO-
CJIe[ICTBEHHBIE CBSI3U MEXXAY UCC/IelyeMbIMA OMOIOTMYeCKUMH 00beKTaMH, TIpoLiecCaMy
U sIBJIEHUSIMU; JIeJ/IaTh BbIBO/[bI U TIPOTHO3bI HA OCHOBAHUY 0JTyUeHHBIX pe3y/bTaToB,;
COCTaBJISITh TEHOTUITUUECKHE CXeMbl CKDEIVMBAHUS /i Pa3HbIX THUIIOB Hac/ie/[OBaHUS
MPU3HAKOB Y OPTaHU3MOB, COCTaB/ISATh CXeMbl T[lepeHoCa BeIeCTB U SHEepruv
B 9KOocHucTeMax (1LIery MUTaHUsl, TTUIIeBble CeTH)

YMeHMe ycTaHaB/IMBaTh B3aMMOCBSI3U MeX/y CTpPOeHHeM U (QYHKLUSMU: OPraHOU/OB,
KJ/IETOK pasHbIX TKaHel, opraHaMd U CHUCTeMaMU OPraHOB y pacTeHUM, >KUBOTHBIX U
yesloBeKa; MEXJy 2JTaramMd OOMeHa BeIeCTB; 3TalaMM KJIeTOUHOrO IMK/Ia W
JKU3HEHHBIX LIMKJIOB OPraHW3MOB; 3TaraMy 3MOPUOHA/TBLHOTO Pa3BUTHS; TEHOTUIIOM
U ¢peHoTUIIOM, (DeHOTUTOM U (haKTopaMH CpeJibl OOMTaHUS; MPOLIeCCaMU 3BOJTFOLIUM;
JIBIDKYILIMMH CWJIaMU  aHTPOIIOTeHe3a; KOMITIOHEHTaMU DPas3/IMUHBbIX SKOCHUCTEM U
TIPUCTIOCO0/IEHUSIMU K HIM OPTraHW3MOB




NMpPOBEpPAEMOro
TpeOoBaHUs

Ko o
A IIpoBepsieMble TPeOOBAHUA K MPeAMETHBIM pe3y/ibTaTaM 0CBOEHHUsI OCHOBHOM

o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

YMeHUe BbIZIeNIATh CyleCTBEHHbIe TIPU3HAKU:

CTPOEHUs BUDYCOB,  K/IETOK  TPOKAapUOT UM  JYKApUOT; OJHOK/JIEeTOUHBIX U
MHOTOK/IETOUHBIX OpPraHW3MOB, BHWIOB, OHOTeOI|eHO30B, 3KocucteM u Ouocdepsr;
CTPOEHUs] OPraHOB M CUCTEM OpraHOB paCTeHWi, >KUBOTHBIX, Ue/ioBeKa; MpOI[eCCOB
JKU3HeJesiTe/IbHOCTU, MPOTEeKaloIUX B OpraHM3Max pacTeHHH, )KUBOTHBIX U UeJI0BeKa;
OMO/IOTMUeCKUX TIpolleccoB: oOMeHa BellecTB (MeTabonu3M), uWHbOpPMaMu U
TIpeBpallieHus SHePrur, OpPO>KeHUsi, aBTOTPO(HOTO U reTepOTPO(HOr0 TUTIOB MUTAHMUS,
6 doToCMHTE3a M XEMOCHHTe3a, MHTO3a, Mel03a, raMmeToreHe3a, 3>MOpHOreHe3a,
MoCTIMOPUOHA/LHOTO ~— Pa3BUTHS, PAa3MHOXKEHUS, WHAWBUAYATbHOTO  Pa3BUTHS
opraHu3ma (OHTOTeHe3a), B3auMO/IeHCTBUS TeHOB, TeTepPO3uca; AelCTBUN UCKYCCTBEH-
Horo otbopa, CTaOWIM3UPYIOLETO, IBWXKYIIErO W pa3phiBaloOIIero ecTeCTBeHHOTO
oTOOpa; a/iIoNaTpUUeCcKOro MW CUMIIATPUUECKOTO BHI000pa30BaHUsS; B/IUSHUS
JOBWDKYIIMX CHJ 3BOJIIOLMM Ha TeHO(OHZ TMOMY/SIUA; TPUCTIOCODIeHHOCTH Op-
raHW3MOB K CpeZie 0OMTaHUs, yepelOBaHUsI HAIIPAaB/IEHWM 3BOJIOLMU; KPYrOBOPOTA
Bel[eCTB U MOTOKA SHEPIUU B SKOCHCTEMax

C¢hopMUPOBaHHOCTb YMEHUS BBIJIEJISITh CYIIeCTBEHHbIE TIPHU3HAKW BUPYCOB, KJIETOK
MPOKAapUOT M 3yKAapUOT; OJHOK/IETOYHBIX W MHOTOK/JIETOUYHBIX OpPraHW3MOB, BHU/IOB,
OroreoLeHO30B u 3KOCUCTEM;
0COOEHHOCTH TPOLIeCCOB OOMeHa BeILeCTB M TpeBpalleHusi JHEPrUu B KIIETKe,
doToCHHTe3a, TIACTUYECKOTO U SHepreTHueckoro obMeHa, XeMOCHHTe3a, MWTO3a,
Melio3a, OIJIOJOTBOPEHWs, PA3BUTHs W Pa3MHOXKEHUs], WHAWBHUYaJbHOTO DPa3BUTHS
opraHu3ma (oHTOreHe3a), OopnOBI 3a CyIllecTBOBaHWE, eCTeCTBEHHOTo O0TOOpa,
BUZI000pa30BaHusi, TPUCIIOCOOIEHHOCTH OPraHW3MOB K Cpefie OOWTaHUSs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOTIOT€HHBIX W3MEeHeHWH B JKOCHUCTEMaX CBOeH
MEeCTHOCTH, KDYTOBOPOTA BEIIeCTB ¥ NPeBpallieH s 3Hepruu B buocdepe

YMmeHue HCII0JIb30BadTh COOTBETCTBYHOILIIE dPT'YMEHTHI, 61/IOJ'IOFI/I‘-IECKYIO
TePMHHOJIOTUIO W CHUMBOJIMKY [OJjId [A0Kad3aTe/JIbCTBa PO/JICTBA OPraHM3MOB pPaA3HBIX
CUCTEMATUUECKHUX TI'DYIII; B3dMMOCBA3HW OPraHM3MOB M CpeJbl O6I/IT(:1HI/IH; eIMHCTBA
yejioBeueCKrux pac; HEOGXO,ZLI/IMOCTI/I 3/10pOBOr'o 06P333 JKW3HH, COXPdHEHUWsA
pa3Hoo6pa3I/I;{ BHJIOB MW 35KOCHUCTEM KdK YC/JIO0BHA COCYLIeCTBOBAHUA TIPUPOALI U
yejioBeyeCcTBad

YMeHre KDUTUUYECKH OlLleHMBaThb WH(OPMAL[UI0 OHOOTMUYeCcKOro CO/lep>KaHus;
UHTEPNPETUPOBATh 3THUECKHE AaCIMeKThbl COBPEMEHHBIX HCC/IeZIOBaHUM B OHOJIOTHUH,
MeuLHe, OMOTeXHOJIOTHH; pacCMaTpYBaTh TJi00a/bHbIe IKOJOTHUECKHe MPOOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATh 10 OTHOIIEHUIO K HUM COOCTBEHHYHO MO3HUITHIO

INEPEYEHD 3JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA ETI'3 I10 BOJIOI'IN

IZO IIpoBepsieMblii 3/1eMeHT CO/iep)KaHUA

1 | bruonorus Kak Hayka. JKuBble CMCTeMBI U X U3yUYeHHe
CoBpemeHHas buonorus - KOMIL/IeKCHast HaykKa. Bbuonorrnyeckue HayKU
U u3ydaeMble WMU 1pobOsieMbl. DyHjaMeHTa/lbHble, TIPUK/IAJIHbIe U TIOMCKOBbIE Hay4HbIe
ucciaesoBaHus B Ouosiormu.3HaueHne Ouosorud B (OPMHUPOBAHHMHM COBPEMEHHOW eCcTeCTBEHHO-

11 Hay4YHOW KapTWHbI Mupa. [Ipodeccuu, cBsizaHHble C OuWosiorueii. 3HaueHWe OWOJIOTMM B TIpaK-
TUUECKOM [1eATe/IbHOCTH Ye/loBeKa: MeJULiMHe, CelbCKOM XO3SIMCTBe, MPOMBIIIIEHHOCTH, OXpaHe
TIPUPO/bI

1.2 | KuBble cucTeMbl Kak mpeameT u3yueHusi Ouosiormu. CBOMCTBA JKUBBIX CHCTEM: €IWHCTBO
XVUMHYEeCKOI0 COCTaBa, AUCKPETHOCTb U 11eJIOCTHOCTb, CJIOKHOCTb U YIOPSIZI0YEHHOCTb CTPYKTYPBI,




Ko

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUsA

OTKpPBITOCTb, CAMOOPraHM3alysi, CaMOBOCIIPOM3Be/ieHHe, pa3paKuMOCThb, U3MEHUMBOCTb, POCT U
pa3BUTHE.YPOBHU OpraHu3aliid J>KUBbIX CHUCTEM: MOJIEKYJ/SPHbIA, K/IeTOUHBIM, TKaHEeBbIM,
OpraHu3MeHHBIH, MOMY/ISIIMOHHO-BUIOBOM, SKOCUCTEMHBIM (OHMOTreoI|eHOTHUeCKH), OHMOChepHBIH.
[Tporjeccel, Mporcxosiiye B XUBbIX cucTeMax. OCHOBHbIe MPH3HAKKM >XUBOr0. JKH3Hb Kak gopma
CyI1leCTBOBaHMsI MaTePUU

1.3

Metoapl Ouonorvyeckoir Hayku. HabGmrozmeHue, u3MepeHuHe, 3KCIIEDUMEHT, CHCTeMaTH3aL{ys,
MeTaaHanu3. [IoHsITHe O 3aBUCMMON M He3aBUCUMMOW IepeMeHHOW. [InaHMpoBaHWe 3KCIIepUMeEHTa.
[TocraHoBKa u mpoBepka ruroTe3. HysneBas rumote3a. [ToHsiTvie BHIOOpKM U €€ JOCTOBEPHOCTE.
Pa3bpoc

B Owuonorndyeckux faHHbIX. OIleHKAa [OCTOBEDHOCTH TIOJyYeHHbIX pe3y/abTaToB. [IpuunHbBI
VICKa)KeHUs1 pe3y/IbTaToB JKcriepuMeHTa. [1oHsITHe CTaTUCTUYeCKOro Tecta

Kietka Kak 6MoJiornyeckass CUcTemMa

2.1

Knetka — cTpyKTypHO-(OYHKIMOHA/IbHAs eJWHUIA XUBOTO. VICTOPUS OTKPBITUSI K/IeTKU. PaboTbl
P.T'yka, A.JleBenryka. Knerounas teopus (T.IIBann, M. Illneligen, P. Bupxos). OcHOBHbIe
T10JIO’KEeHHsI COBPEMEHHOU KJIeTOUHOU TeOpUH.

MeToapl MOJIEKY/ISIPHON U KI€TOYHOW OMOJIOTMH: MMKPOCKOIHMS, XpoMaTorpadusi, snekrpodopes,
METO/| MeUeHbIX aTOMOB, /i depeHIaTIbHOe LIeHTPU(YrupoBaHye, KyJIbTUBUPOBAaHKE KIETOK

2.2

XYWMHUUYECKHUM COCTaB KAeTKHM. Makpo-, MUKpPO- U y/JIbTpaMUKpPO3jieMeHThl. Boma u eé posb Kak
pacTBOpPUTeJIsl, peareHTa, yyacTue B CTPYKTYPUPOBAHUU KJIeTKH, TeIioperyasiuu. MuHepaabHble
BeIIleCcTBa K/IeTKH, UX OHoJioruueckasi poJib. Poib KaTHOHOB Y aHMOHOB B KJIETKeE.

Buonoruueckue TmomuMepbl. benku. AMMHOKHC/IOTHBIM coctaB GenkoB. CTpPyKTypbl OenKoBOM
MOJIeKy/Ibl. [lepBUUHasi CTPyKTypa Oesika, MenTH/Has CBsA3b. BTOpUUHAs, TPeTHUYHAs, YeTBEPTUUHAS
cTpykTyphl. eHaTypauus. CeorictBa 6enmkoB. Knaccudukaiusi 6enkoB. buonornueckue ¢hyHKLUN
OenkoB.

YrneBogbl. MoHOcCaxapuAbl, AWcCaxapu/bl, OJUrocaxapyfibl W Toaucaxapuabl. OOUmil 11aH
CTpoeHUs U (PU3MKO-XUMHUUeCKre CBONCTBA YI/ieBOoZioB. buonoruueckre GyHKI[UU YTI€BOZOB.

Jinm el 'uppoduisHO-rHAPOGOOHBIE

coiictBa.Knaccuduvkauusmunuaos. Tpurnviepubl, pochonuribl, BOCKH, cTepou/ibl. bronoruuec
ke GyHKIuU munugoB. O61ye cBoiicTBa O6HOIOrMUeCKUX MeMOpaH — TeKy4decTb, CITOCOOHOCTh K
CcaM03aMbIKaHUIO, T10/IyIIPOHULIAEMOCTb.

Hyknennosele kuciotel. JJTHK 1 PHK. CTpoeHue HyK/1eMHOBbIX KUCIOT. Hykneotugbl. TIpuHuumn
KoMmriiemeHTapHocTd.  IlpaBuio  Yapradda. Crpykrypa [JHK —  gBoiiHas — crimparb.
MecTtoHaxoxaeHre u 6ronornueckre byakiuu JHK. Bugst PHK. ®ynakiuu PHK B kiieTke.
Crpoenue moiiekynbl AT®. Makposprudeckue cBsisu B MosieKysie AT®. Buosiornyeckue QyHKLUU
AT®. BoccTaHOBIeHHbIe TTepeHOCUUKH, UX PYHKI[MHU B KiieTKe. CekBeHrpoBaHue JTHK.
CrtpykTypHass Ouosnorus: OHOXMMUUYeCKMe U OWOGU3MUEeCKHe UCC/Ie[IOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYPbI OMOMOJIEKY T

2.3

Tumbl  KJIETOK: 9JyKapuoTWyeckass U TpokapuoTuueckas. CTpyKTypHO-GYHKI[MOHATbHbIE
00Opa3oBaHMSs KITETKH.

CrTpoeHMe TMpPOKApUOTHMUECKOM KaeTkU. KierouHasi cTeHka Oakrepuii u apxeil. OcobeHHOCTH
CTpPOeHUsI TeTepoTPOo(HON U aBTOTPOGhHOMN MPOKapUOTUUECKUX K/IeTOK. MecTo U po/ib MPOKapuoT B
OuorieHO3aX.

CrpoeHrie ¥ (YHKLUMOHUPDOBaHWE JYKapUOTHUECKOW KieTKd. [lna3matuyeckas wmeMOpaHa
(mna3manemma). CTpyKTypa TMjla3MaTHueckoi wMeMOpaHbl. TpaHCIOPT  BelecTB  udepe3
rIa3MaTudecKkyro MemOpaHy: maccuBHbIA (Auddy3us, obneruéHHas auddysvs), aKTUBHbIN (T1ep-
BUYHBIA M BTODUYHBINA aKTUBHBINA TpaHCTOPT). IlosynpoHuiiaeMocTs MeMOpaHbl. Pabota HaTpwii-
Ka/IMeBOro Hacoca. JH/OLMTO3: MMMHOLUTO3, (haroluTo3. JK301UTo3. KietouHasi cteHka. CTpyKTypa
1 GYHKI[UU KJIeTOYHON CTeHKU pacTeHU, TpruOoB.

Hwurtormazma. Lwuto3osb.  LuTtockener.  [IBvkeHWe  1MTOIUIa3Mbl.  OpraHowbl  K/IETKH.
OpHoMeMOpaHHble OpraHOW/bI K/IeTKW: 3HforsasMaTtudeckass cetb (DIIC), ammapar Iosbmxuy,
JIM30COMBI, WX CTpoeHWe U GYHKIMUA. B3auMOCBsI3b OAHOMeMODAHHBIX OPraHOWOB KJIETKH.
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CTpoeHue rpaHy/IsIpHOrO peTHKyayma. CHUHTe3 pacTBOPUMbIX 0e/TKoB. CUHTEe3 K/IeTOUHBIX MeMOpaH.
lnagkuii (arpaHy/isipHbIA) 3HAOIUIa3MaTUuecKui peTuKynyMm. CekpeTopHas (yHKLMs arrapara
[Conbmxu. TpaHCIOPT BelljeCTB B KeTkKe. Bakyou pacTutenbHbIX KieToK. Knetounsiii cok. Typrop.
[ToslyaBTOHOMHBIE OPraHOM/IbI KJIeTKU: MUTOXOH/PWH, T/1aCTU/IbI.

CrpoeHre U (DyHKUMKA MUTOXOHAPUN W TiacTUj. [lepBUUHbIe, BTOPUYHbIE U COXKHBIE TUIACTUbI
(hOTOCHHTE3MPYIOLMX 3yKapUOT. XJIOPOIJIACThl, XPOMOIIIACTHI, JIEMKOM/IACThI BBICIIUX PaCTEHUM.
HememOpaHHble opraHoubl KiaeTkdu CTpoeHue U (YHKIMHM HeMeMOpaHHBIX OpPraHOWIOB KI/I€TKH.
Pu6ocombl. MukpoduiaMeHTbl. MbliieuHble KIeTKH. MUKpoTpyoouku. Kietounslit ieHtp. CTpoeHMe
U [IBIDKEHHE JKI'YTUKOB M peCHUUeK. MUKpOTPYOOUKHY LIUTOTIIa3MblL. [1eHTpHOb.

Slnpo. Obomnouka sapa, XpOMaTHH, KapuoIlia3ma, SIAPBILIKA, UX CTPOeHWe U (PyHKIUH. SaepHbIid
OenkoBBIli MaTpuKC. [IpoCTpaHCTBEHHOE PACIOJIOKEHHe XPOMOCOM B MHTepda3HoM sjipe. benku
XpOMaTUHA — TUCTOHBI.

Knetounbie BktoueHusi. CpaBHUTe/bHasi XapaKTePUCTUKA KIETOK 3SyKapuoT (pacTUTe/bHOM,
JKUBOTHOM, TPUOHOMN)

2.4

Accumunisiuss M JUCCUMUWMALUSL — [JBe CTOPOHBI Merabom3ma. Tumbl oOMeHa BeILecTB:
aBTOTPOGHBIN U reTepoTpodHBIA. YuacThe KUC/IOpoja B 0OMeHHBIX TpolieccaX. JHepreTnyeckoe
obecrieuenrie kieTku: mpeBpamieHre AT® B oOMmeHHbIX mporeccax. PepMeHTAaTUBHBIA XapaKTep
peakLyii KieToyHoro merabonu3ma. @epMeHTBI, UX CTPOeHHe, CBOMCTBA W MeXaHU3M [IelCTBUS.
Kodepmentsl. Otnvunsi (epMeHTOB OT HeOpPraHWYeCKHMX KaTaln3aTOpOB. bBesKu-akTUBAaTOphI
1 6enKU-UHTUOUTOPBI. 3aBUCHMOCTb CKOPOCTH (pepMeHTaTUBHBIX PeakLiii OT pa3/MUHbIX (PaKTOPOB.
[TepBUUHBII CUHTE3 OPraHUYeCKHX BellecTB B KieTke. @oTocuHTe3. Posib X/10poIiiacToB B rporjecce
¢dorocuHTe3a. CeToBasi U TeMHOBasi ¢a3bl. [IpoJyKTUBHOCTb (oTOCHHTe3a. BiusiHMe pa3mMuHbIX
(akTOpPOB Ha CKOPOCTH (hOTOCHHTe3a. 3HaueHue (POTOCHHTe3a.

XemocuHTe3. PasHooOpa3ue OpraHM3MOB-XeMOCHMHTETHMKOB: HUTpUGULMpYOLUe OakTepuw,
Kene3o00aKkrepuu, cepobakTepuy, BOIOPOJHbIe OaKTepru. 3HaueHHe XeMOCHHTe3a.

Anaspo06Hble opraHu3mbl. Buzibl 6pokeHust. [IpofyKThl Op0o’KeHUsT U UX UCII0/Ib30BaHUe UeI0BeKOM.
AHa3pobHBIe MUKPOOPTraHU3MbI KaK 00beKThl OMOTeXHOIOTHH 1 BO30yquTeny 6oie3Hei.

A3pobHbIe opraHu3Mbl. JTarbl 3HepreTHyeckoro oomeHa. IloaroroButenbHbIN 3Tan. [MMKoMM3 —
DecKHCI0pO/IHOe paciieryieHHe TIF0KO3bI.

Buosiornueckoe OKHUC/IeHWe, WM K/IeTOYHOoe /bixaHWe. Pojb MWUTOXOHJpPWN B IpoLjeccax
Ouonornyeckoro okuciaeHus. Lukmuyeckrne peaknuu. OxkucaurtesnsHoe  ¢GochopumpoBaHue.
[TpeumyijectBa aspobHoro myTH oOMeHa BelecTB Iepesi aHaspoOHbIM. J((HeKTUBHOCTb
JHEpPreTHUecKoro obMeHa

2.5

Peakijuu matpuuHOro cunresa. [IpyHIIMI KOMIIEMEHTAapHOCTH B peakLUsIX MaTPUYHOIO CHUHTe3a.
Peanuzaiusi Hac/ieZicTBeHHOM WH(popMalyy. ['eHeTHUYeCKU KO/, ero CBOMCTBa. TpaHCKPUIMLIUS —
MatpuuHbii cuHTe3 PHK. TIpuHIMNBI TPaHCKPUILIMM: KOMILIEMEHTapHOCTh, aHTUIIapa/ljie/lbHOCTh,
aCUMMeTPUYHOCTb. TpaHCisuuMs U e€ 3Tanbl. YuacThe TpaHcropTHeix PHK B OuocuHTe3e Oenka.
YcnoBusi buocuHTe3a 6enka. KogrpoBaHue aMUHOKHUCIOT. Pob pubocoM B GHocuHTe3e Oesika.
Opranuszanysi reHomMa y MPOKapuoOT M 3yKapuoT. Peryssiusi akTMBHOCTM T'€HOB Yy TMPOKapHoT.
I'uriote3a onepoHa (®. XKako0, K. MaHo). Peryisiysa oOMeHHBIX TTPOI[ECCOB B KiieTKe. KneTouHbIi
roMeocras.

Bupychl — HeK/ieTouHble ()OPMBI JKU3HU M OO/MraTHbIe rmapa3uTbl. CTpoeHHe MPOCTHIX U CJIOXKHBIX
BUDYCOB, PETPOBUPYCOB, OakTeprogaros.

BupycHbie 3abomeBaHMsI ueioBeKa, >XMBOTHBIX, pacteHuii. CITW, COVID-19, coiuanbHbie U
MeULIMHCKHEe TIP00IeMbl

2.6

KnerouHslii 1UK/, ero mepuofbl M perymsuus. MHtepdasza u muro3. OcobeHHOCTH TpOIieccos,
rnporekawmx B  uHTepdasze. [loArotoBka KieTKW K  JeneHuto. IIpecMHTeTHMUeCKUi
(MOCTMUTOTHUYECKUI), CUHTETUYECKWH U TIOCTCUHTeTUUeCKUM (MPeMUTOTUYECKUI) TepUuofbl
MHTep(askbl.

Matpuunsii cuntes JJHK — pervmukanuysa. ITpunnmne! permkanuu [JHK: KomriemeHTapHOCTS,
M0JIyKOHCEPBaTHMBHBIN CHHTE3, aHTWIapasaienbHoCTh. MexanusMm perimkanuu JJHK. Xpomocomer.
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Crpoenrie xpomocoM. Teslomepbl U TejioMepa3a. XPOMOCOMHBIM HabOp KJ/I€TKH — KapUOTHII.
JITIONAHBIA M TaryIoUJHbIA  HabOphl XpOMOCOM. I'OMOJIOTHYHBIE XPOMOCOMBI. [10/IOBBIE
XPOMOCOMBI.

Henenvie knetkn — Muto3. CTagud MUTO3a Y TIPOUCXOJSALME B HUX MPOLEeCChl. THIbI MHTO3a.
KaprokvHe3 u LMTOKUHe3. buosiornueckoe 3HaueHWe MUTO3a. Perynsiiuss MUTOTUUECKOrO LIMKIIA
K/1eTkH. [TporpaMmupyemasi KieTouHast THOesIb — arorTo3.

@yHKIMOHaIbHAs TeHOMUKA

Opranusm Kak 61osioruueckasl CcTemMa

3.1

OpHOKIeTOUHBIe, KOJIOHUA/IbHbIe, MHOI'OK/IeTOYHble OPraHW3Mbl U MHOI'OTKaHeBble OpraHU3Mbl.
dopMbl pa3sMHOKEHHsI OpPraHu3MOB: Oecriosioe (BK/IIOuUasi BereTaTMBHOE) U TI0/I0BOoe. Buppl
Oecrosioro pa3MHOXKeHUs: TOYKOBaHHe, CIIOPYJISILUS, parMeHTalus, KTIOHUPOBaHHe.

[TonoBoe pasmHoxeHue. [lonoBele KaeTku, wau rametel. Mero3. Craguu wmeiio3a. IloBezneHue
XpomocoM B Meiio3e. KpoccrHrosep. brionoruueckuii cMbIC/ Meiio3a U M0JIOBOro Tporecca. Meiio3s
Y €er0 MeCTO B )KU3HEHHOM LJUKJ/Ie OPraHu3MOB.

[TpeaszapospiiiieBoe pa3BuTHhe. ['ameToreHe3 y >KMBOTHBbIX. [losnoBble »kene3bl. OOpa3oBaHue U
pasBuTHe TIOJIOBBIX KJeTOK. CriepmaroreHe3 u ooreHe3. (CTpoeHHe TIOJIOBBIX  KJ/IETOK.
OnsiooTBOpeHre U SMOpHOHAIbHOe pa3BUTHe KUBOTHBIX. CriocoObl OMJIOJOTBOPEHUs: HapY»KHOe,
BHyTpeHHee. IlapTeHoreHes.

WHauBrlyanbHOe pa3BUTHeE OpraHu3MoB (oHToreHe3). CTauy SMOpUoreHe3a KMBOTHBIX (Ha MpUMepe
nmarymwiky).  Ipobnenwe. Tumbl  apobnenus. OcobeHHOCTH — pOO/IeHHMs — M/IEKOIUTAIOIIUX.
3apogpliieBble JUCTKU (TacTpysisilus). 3akiajka OpraHOB M TKaHeH W3 3apO/bIlLEeBbIX JIMCTKOB.
B3anMHOoe BiWsiHME YacTeil pa3BUBAIOIIETOCs 3apojbllia (3MOpHOHanbHAs WHAYKLMS). 3aKiafka
M7laHa CTPOEHHUsl KUBOTHOTO KakK pe3y/bTaT HMepapXWyecKWX B3aMMOJIeMCTBUM reHOB. BimsiHue Ha
3MOpHOHANBEHOE Pa3BUTHE PA3/IMUHBIX (DAKTOPOB OKPY>KaroIL[ei Cpe/ibl.

Poct u pasBuTue >KUBOTHBIX. [locTaMOpuoHanbHbIM Tepuof. [IpsmMoe U HempsiMoe pa3BUTHe.
PasButre ¢ Meramopdo3oM y O6ecrioO3BOHOYHBIX M TI03BOHOUHBIX JXMBOTHBIX. bBuosormueckoe
3HaueHHe IIPAMOIO M HeNpsMOro pa3BUTHS, WX paclipocTpaHeHWe B Ipupofe. Tumbl pocra
JKUBOTHBIX. PaKTOpPBbI peryssildid poCTa >KMUBOTHBIX M uesioBeKa. CTafuu MOCT3MOPHOHAIBHOTO
PasBUTUA Y KMBOTHBIX U yesioBeKa. Ilepro bl OHTOreHes3a yesioBeka.

PasMHOXeHMe U pasButue pacteHud. ['ametodut u criopodut. Meiio3 B >KU3HEHHOM LMK/Ie
pactenuii. Obpa3oBaHue CIiOp B Mporiecce Meio3a. ['ameToreHe3 y pacteHuid. OTyioZOTBOPEHHE U
pasBUTHE pACTUTE/bHBIX OpraHu3MOB. [IBOMHOe OIIOLOTBOPEHHe Y LiBeTKOBBIX paCTeHUM.
O6pa3oBaHue U Pa3BUTHe CeMeHW. MexXaHW3Mbl PEeryJ/IsiLiii OHTOreHe3a Y PaCTeHWH U JKMBOTHBIX

3.2

Vcropusi CcTaHOB/IEHWS] W Pa3BUTHSA TeHETUKM KaK HayKu. OCHOBHbIE TeHeTHUUeCKue TIOHSITHS U
CUMBOJIBI. ['OMO/IOTMYHBIE  XPOMOCOMBI, — aJ/ijieflbHble  TeHbl, a/JbTepHAaTHBHbIe ITPU3HAKH,
JIOMUHAHTHBIM W PEI|eCCUBHBIA TMPHU3HAK, TOMO3WI0Ta, T'eTePO3WUr0oTa, UWUCTas JIMHWS, THOPHU/IbI,
reHotur, ¢eHotur. OCHOBHbIE METOJbl TEHETHUKH: THUOPHUO0JOTHUECKUM, ITUTOIOTUUeCKUH,
MOJIEKY/ISPHO-TeHeTUUeCKU

3.3

MonHorubpugHoe ckperuBaHue. [lepBblii 3akoH MeHzie/IT — 3aKOH eAuHOOOpasus THOpPHIOB
nepBoro nokosnenus. [IpaBuio gomyHupoBaHus. Bropoi 3akoH MeHzens — 3aKOH paclieryieHust
Npr3HakKoB. LluTonornyeckye 0CHOBBI MOHOTMOPHUHOTO CKpeIBaHus. ['urmoTe3a YucTOTHI ramer.
AHanusupyolee ckpeljuBaHve. IIpomMe)xyTOuHbIi XapakTep Hac/jefoBaHusl. PacierieHue
TIPU3HAKOB TIPY HETIOJIHOM JOMWUHHUPOBAHUH.

NurubpuspHoe ckpemyBaHve. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCHMMOTO HacC/Ie[0BaHUs
Npr3HakoB. LluTonornyeckue 0CHOBBI AUTMOPHUAHOTO CKpPeLIBaHMSsI.

CuernsieHHOe HaciefoBaHue Tpu3HAKOB. PaboTel T. Moprana. CueryieHHOe Hacje[jOBaHWe TeHOB,
HapylleHue CLeIVIeHUst MeXy TeHaMU. XpOMOCOMHasi TeOpUsi HaC/1eICTBEHHOCTH.

I'eneTuka rosia. X PpOMOCOMHBIN MeXaHU3M orpejesneHus rosia. AyToCOMBI
Y TI0/I0Bble XPOMOCOMBI. I'oMorameTHbli M reTeporameTHbld Ioj. ['eHeTHMueckasi CTpPyKTypa
T10JI0BBIX XpOMOCOM. HacnesoBaHe NprU3HAKOB, CL{EI/IEHHBIX C TI0JIOM.

'eHoTMN Kak llejocTHasg cucrema. [lnelioTponusi — MHOJKECTBEHHOe JleliCTBHe TeHa.
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MHOXeCTBeHHbIM ~ ajiieu3M. B3aumogelicTBue Hea/lielbHbIX TeHOB. KoMIljieMeHTapHOCTb.
Jnucras. [Tommmepus

3.4

B3aumopelicTBue reHoTuna W cpefbl Npyd (OPMUPOBAaHMM (PeHOoTUra. VI3MeHUMBOCTb TIPU3HAKOB.
KauecTBeHHbIe M KO/MUECTBEHHble TIPU3HAaKW. BuHIbl W3MEHUMBOCTW: HeHa(/Ie[CTBeHHasd U
Hac/1e/ICTBeHHas!.

MopudrikaiioHHast ©3MeHUMBOCTb. Posib cpesibl B hopMupoBaHUM MOAWGMUKAIIMOHHOW U3MEeHUHMBOCTH.
Hopma peakiy npusHaka. BapuaiinoHHbI psify ¥ BapualjuoHHasi KpuBasi (B. MoranHceH). CBolicTBa
MO/IU(UKALIMOHHOW U3MEHYUBOCTH.

['eHoTHIIMYecKass W3MeHYMBOCTb. CBOMCTBa FeHOTUIMMUECKOW W3MEHUYMBOCTU. BHbl TeHOTUITMYeCKOM
M3MEeHUYHMBOCTU: KOMOMHATUBHAsI, MyTallAOHHASsI.

KoMOuHaTHBHAs: ©3MEHUMBOCTh. Mel03 U TI0JIOBO# MPOLIeCcC — OCHOBa KOMOMHATUBHOM M3MEHUMBOCTH.
Ponb KOMOWHAaTWBHON HM3MEHUMBOCTUA B CO37IaHMM TeHEeTHUeCKOro pa3Hoo0Opasus B TpefiesiaX OfHOTO
BHJA.

MyTaloHHasi U3MeHYMBOCTb. BUbl MyTallvi: FeHHble, XPOMOCOMHbIe, FreHOMHbIe. CIIOHTaHHbIE U
WHAYLIMPOBaHHble MyTal[Mu. fepHble U LUTOIUIa3MaTuyeckue myrtaluu. ComaTUuecKhe W TOJIOBbIe
MyTauyu. [IpyuMHBI BO3HUMKHOBEHHWs MyTaluid. MyTareHbl W WX B/AMSHUE HAa OpraHU3MBbI.
3aKOHOMEpPHOCTH MYTALIMOHHOIO TpoLiecca. 3aKOH TOMOJIOTMUeCKMX PSiIOB B HaC/Ie[CTBEHHOU
r3MmeHunBoctu (H.V. BaBuioB). BHesizepHasi '3MeHUMBOCTb M HAC/Ie[ICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoiHasi MporpaMma MCC/Ie[JoBaHUsI TeHOMa desioBeka. MeTtozpl
WU3yueHWus] TEeHEeTHMKW  YejloBeKa: TeHeajloTMUecKud,  OJM3HEI[OBBIH,  IIUTOT€HETHUECKUH,
MOMY/ISIJUOHHO-CTaTUCTUUECKUM,  MOJIeKy/IsipHO-TeHeTHyeckuii.  CoBpeMeHHOe  OrpejierieHre
reHOTuIa: MOTHOTeHOMHOe CeKBeHUpOBaHWe, TeHOTUITMPOBaHKe, B TOM uucie ¢ nomoinbio TTIHP-
aHanmu3a. HacnenctBeHHble  3abosieBaHUsi  yesioBeKa. ['eHHble U XPOMOCOMHBIe — Oo0Jsie3HU
yesioBeka. bosiesHu ¢ HacsieICTBEHHOW Tpe/ipacIiosioKeHHOCTbI0. 3HaueHe MeJULIMHCKON TeHeTHKH B
TipeZIOTBpAaIlleHUH U JIeUeHHUH TeHeTUUeCKUX 3abosieBaHui uesioBeka. CTBOJIOBbIE KJIETKU

3.6

JomecTukauysi M ceyieKLUsl. 3apoXkKZeHue cejleKUMd U JoMecTukauyud. YdeHue H.U. BaBuioBa o
L[eHTpax MPOUCXOXKAEHUsI 1 MHOT000pasusi Ky/IbTYPHBIX pacTeHUi. Postb ceeKiyu B CO3,aHUK COPTOB
pacTeHWM W MOpOA, >KUBOTHbIX. CoOpT, TMOpoza, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B
Hac/ieICTBeHHOM n3MeHurBOCcTH H.V. BaBnioBa, ero 3HaueHue /1/is1 CeIeKIIMOHHOM pabOThI.

MeTozibl CeNneKIMOHHOM paboThl. MICKyCCTBEHHBIM OTOOp: MacCOBBbIM M WHAMBUIYATbHBIM. JTarbl
KOMOWHAIMOHHOMW cesieKlvU. VIcTibiTaHWe MpOW3BOAUTeNel Mo rnoToMcTBy. OTOOp MO reHOTUITy C
TIOMOIIIBIO OLIEHKH (heHOTHIA TIOTOMCTBA ¥ 0TOOP 10 TeHOTHUITY C MOMOIIbio aHamu3a [THK.
WcKycCcTBeHHBIM MyTareHe3 KakK MeTOJ, CeNeKIIMOHHOW paboThl. Pafdal[iOHHBIA M XUMHUECKUH
MyTareHe3 Kak WCTOYHUK MyTallUi y KyJbTYPHBIX (pOpM opraHusmoB. VIcrionb3oBaHUe reHOMHOTO
pe/laKTUPOBAaHUsI M MeTOZI0B peKoMOMHaHTHBIX [THK a1 monmyyeHMsi UCXOAHOTO MaTtepuana Ajis
CeseKLH1H.

[MonyyeHve TOMMIUION/IOB. BHyTpUBHIOBas rubpyan3anysi. BIM3KOpPOACTBEHHOe CKpelvBaHWe, WU
uHOpUVHT. HepopcTBeHHOe CKpellMBaHWe, WIM ayTOpUAuHT. [eTepo3uc ¥ ero NpUUMHBIL
Vcrionb3oBaHre TeTeposuca B cenmekiy. OtaanéHHass rubpuaysanys. Ilpeoposienve  Oecruioayst
MEKBUZIOBbIX THOPUIOB. JIOCTIDKEHMST CeJIEKIMY PACTEHUI U )KUBOTHBIX

3.7

OOBeKTBI, UCTI0/Ib3yeMble B OMOTeXHOIOTHH, — KJIeTOYHbIE M TKaHEeBbIe KY/IbTYPbl, MUKPOOPTaHHU3MbI,
UX XapaKTepUCTHKA. TpafulMoHHas OMOTeXHOJIOrHs: XseboreueHre, MOJyYeHHe KHUCIOMOJIOUHBIX
MPOAYKTOB, BUHOZenve. Mukpobuonormueckuii  cuHTe3. OOBEKTBI  MHMKPOOHOIOTMUECKUX
TexHosoruii. [IpousBoacTBO Gesika, aMUHOKUC/IOT M BUTaMUHOB. MICKyCCTBEHHOE OI/I0[JOTBOPEHHe.
PeKOHCTPYKLMS SIMLIEK/IETOK Y KJIOHUPOBaHKe )XUBOTHBIX. MeTo | TpaHCIJIaHTaLuu sep K/IeTOK.
XpoMOCOMHasi W TeHHasg WHXeHepus. VICKyCCTBEHHbIM CUHTe3 TeHa W KOHCTpPyUpOBaHue
pekombuHanTHbIX IHK. [loCcTi)KeHWsT W TepCreKTHBbI XPOMOCOMHOM M TeHHOW WH)KeHEepHH.
MeuiMHCKKe 610TexHOM0rUM. Vcriosib30BaHre CTBOJIOBBIX KIeTOK

Cucrema 1 MHOroobpasre OpraHl4ecKoro Mupa

4.1

Buosornueckoe pasHooOpasve opraHuM3MoB. CoBpeMeHHas CHUCTeMa OpraHHUeckoro Mwupa.
[TpuHLIUIIBI K1accudUKalMU opraHiu3MoB. OCHOBHBIE CHCTeMaTUueCKre TPYMbl OPTaHU3MOB.
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OcoOeHHOCTH CTPOEHMSI U >KU3HE/IeATeIbHOCTH OJHOK/IETOUHBIX OpraHu3MoB. bakTepuw, apxewu,
OJTHOK/IETOUHble TpHUOBbI, OJHOK/JIETOUYHble BOJOPOCIH, Jpyrve TpPOTUCTBL. KomoHuambHbIE
OopraHusMbl. JIBWKeHWe OJJHOK/IETOUHbIX OpraHU3MOB: aME&OOHW/HOe, >XTYTUKOBOE, pPECHHUHOE.
3anmTa y OJJHOK/IETOUHBIX OPraHu3MoB. Pa3/ipa)KuMOCTh Y O/THOK/IETOUHbIX OpPraHu3MoB. TakcHchbl

4.2

MHorok/ieTouHble pacTeHus. B3auMOCBsI3b UacTeli MHOTOK/IETOUHOTO OpraHu3Ma. TkaHu, OpraHbl U
CUCTeMbI OPraHOB MHOTOKJIETOUHOIrO opraHusma. OpraHusM Kak efuHoe Lesioe. TKaHW pacTeHWM.
Tumbl  pacTUTeNBHBIX TKaHed: oOpa3oBaTesibHas, TIOKPOBHas, TIPOBOJsINAs, OCHOBHas,
MexaHnueckast. Oco6eHHOCTH CTpoeHws], YHKLWK ¥ PaCTIOIOXKeHHUs] TKaHel B OpraHax pacTeHuH

4.3

BereraTtvBHble U TeHepaTUBHbIe OpraHbl pacTeHWH. PYHKIIMM OpPraHOB M CUCTEM OpraHoB. Kapkac
pacteHuii. [IBi>KeHHe MHOTOK/JIETOUYHBIX pacTeHWil: Tponu3Mbl U HacTuu. [lorsoieHue BOJpbI,
YIJIEKMC/IOTO Ta3a U MUHEpPaJbHBIX BEIeCTB pacTeHUsiMU. [lpixaHue pacteHud. [duddysus rasos
yepe3 MOBEPXHOCTh KJIeTKU. TpaHCIOpTHbIE CUCTeMbI pacTeHU. BrijlesieHre y pacTeHuid. 3ailiydra y
MHOT'OK/IeTOUHbIX pacTeHUd. KyTukysa. CpeJcTBa NaCCUBHOM M XUMUYECKOW 3alUThl. DUTOHLU/IBI.
Pa3ipa)kiMOCTh U peryJisilivis y OpraHvM3MoB. Pa3fipaKUMOCTb U PeryJssiliusi Y MHOTOK/IeTOUYHbBIX
pacTeHUH. POCTOBBIE BellleCcTBa U MX 3HAUEHHe

4.5

MHOrok/1eTouHble KUBOTHBIE. B3aMOCBsI3b UacTeld MHOTOK/JIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl
Y CUCTeMbl OPraHOB MHOTOK/IETOYHOI 0 opraHu3ma. OpraHusm Kak efjHoe 1jesioe. ['omeoctas. TkaHu
JKABOTHBIX U uejioBeKa. THIbl )KUBOTHBIX TKaHeW: SMUTe/rajbHasl, COeJUHUTE/bHAs!, MbIllIeyHasl,
HepBHasi. OcobeHHOCTH CTpoeHUsl, GYHKLUWN U DPACIOJIOKeHUs] TKaHel B OpraHax >KHUBOTHBIX U
yesioBeKa

4.6

Oprasbl U CHUCTEeMbl OPraHOB >XMBOTHBIX. PYHKIIMM OpPraHoB M cucTeM opraHoB. Oropa Tena
opraHu3moB. CKesieTbl OJHOK/IETOYHBIX U MHOTOK/IETOUYHBIX YKUBOTHBIX. Hapy>KHbII Y BHYTPeHHUI
ckesieT. CTpoeHHe U TUIIbI COeJMHEHUS] KOCTeu.

[IBv>KeHre MHOTOK/IETOUYHBIX XKUBOTHBIX. [IMTaHue »XUBOTHBIX. [IMTaHe MO3BOHOYHBIX KUBOTHBIX.
Nbixanue >kxuBOTHbIX. KoxkHOe bixaHue. YKabepHoe 1 1érouHoe bIXaHue.

[lpIxaHve MM03BOHOUHBIX YKMBOTHBIX. DBOJIFOLMOHHOE YC/IOKHEHHE CTPOEeHUs JIETKMX MM03BOHOUHBIX
JKABOTHBIX. [lpIxaTesbHasi CHUCTeMa uejoBeKa. MexaHW3M BeHTWISILMWA JIETKUX Yy MTULl U
MJ/IEKOTIUTAIOLLMX. TpaHcropt Bell|eCTB
y OpraHu3moB. TpaHCHIOPT BeL[eCTB Y JKUBOTHbIX. KpOBeHOCHass cucTeMa W €€ OprasHbl.
KpoBeHOCHasi cuCTeMa TIO3BOHOUHBIX JKMBOTHBIX. Kpyru KpoBooOpaleHusi. IBOJIFOIIMOHHBIE
YC/IO)KHEHUsI CTPOEHUsI KPOBEHOCHOW CHUCTeMbl TO3BOHOUHBIX JKMBOTHBIX. Bbigenenue y
opraHusmoB. BeigeneHve y >XMBOTHbIX. COKpaTUTe/bHble Bakyonu. OpraHel BbifeneHusi. CBs3b
MOJIOCTA Tejla C KPOBEHOCHOW W BBIJEJUTE/IbHOM CHUCTeMaMH. BblfieieHHMe y T03BOHOYHBIX
JKUBOTHBIX. 3allliTa Y MHOTOK/IETOYHbIX )KUBOTHBIX. [I0KPOBBI U X IPOU3BOJHBIE.

Pa3npakuMoCTe U perymnsigusi y OpraHu3MoB. Pa3fpaKuMOCTb Yy OJHOK/IETOUHBIX OpPraHM3MOB.
Takcucel. Pa3apaKumMocTb U peryJsisitusi y MHOTOK/IETOYHBIX pacTeHHH. POCTOBbIe BelljecTBa M UX
3HaueHue.

HepBHas cucTtema u pedieKTOpHas perysisiliysi Y MHOTOK/IETOUHBIX JKUBOTHBIX. HepBHas cucrtema u
eé oTze/bl. DBOJIIOLMOHHOE YCJI0XKHEHUEe CTPOeHHSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anroputMoB U miporpamm Ajisi 3¢ deKTuBHON (YHKI[MOHAILHOW aHHOTALMA T'e€HOMOB,
TPAHCKPUITTOMOB, IPOTEOMOB, MeTab0/I0MOB MUKPOOPTaHWU3MOB, PAaCTeHUH, )KUBOTHBIX W UeJIOBEeKa

Opl"aHI/BM YeJ/I0B€Ka 1 ero 310pOBbLe

5.1

Opranbl ¥ CUCTeMbl OpraHoB uenoBeka. OT/esibl TOJIOBHOTO MO3ra IMO3BOHOUHBIX >XUBOTHBIX.
Pednekc u pednektopHas ayra. be3ycioBHble U yciioBHble pedieKchl. ['yMopasibHasi perynsuusi 1
9H/IOKPUHHAsI CUCTeMa >KUBOTHBIX W uejioBeka. JKesie3bl SHAOKPUHHOW CHUCTEMbl U UX T'OPMOHBI.
[eiicTBre TOPMOHOB. B3aMMOCBsI3b HEPBHOUM W SHAOKPHUHHOW cucTeM. ['urioTasiaMo-rumodu3sapHast
cuctema. Pedsiekc u pediektopHasi gyra. be3yc/ioBHbie 1 yC/10BHbIE ped/ieKChI

5.2

3amura opraHvd3ma ot Oosie3Heil. VIMMyHHasi cucTema uesioBeKa. KiieTOUHBIM M TyMoOpaibHbBIN
UMMYHUTET. BpOXKIEHHBIN, TIPUOOPETEHHBIN CITeIUpUUeCKU UMMYHUTET. Teopusi K/IOHa/IbHO-
cenektrBHoro wuMmyHurtera (I1.9pmux, @®.M.bBepHetr, C.ToHeraBa). BocranuTenbHble OTBeTbI
opranusMoB. PoJib BpOXKJEHHOTO UIMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00/1eBaHUH
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5.3

KpoBeHocHasi cuctema u eé opranbl. Cep/iie, KpOBEHOCHbIE COCY/IbI U KpoBb. Kpyru KpoBooOpa-
nieHusi. Pabora cepziia u eé peryssiyst

5.4

Hpixanue yenoBeka. Iudgysus ra3oB uepe3 MNOBepXHOCTh K/IeTKU. [lbIxaTelbHas CHUCTeMa UeloBeKa.
JlbIxaTesbHasi IOBEPXHOCTh. Perysiiys gbixaHusi. JlbixaTebHble 00bEMbI

5.5

[MuieBapuTenbHas cructemMa 4esoBeka. OTjenbl MUILleBapUTENBHOTO TpakTa. [lvieBapuTenbHbIe
>Kesie3bl. BHYyTpUNO/I0CTHOE ¥ BHYTPUK/IETOUHOE MUILeBapDEHUe

5.6

[TokpoBbl M uX mnpousBofHble. OpraHbl BbifeneHusl. Ilouku. CtpoeHve U (yHKLIMOHUPOBaHKE
HedpoHa. DunbTpanys, cekpeluss M obpaTHOe BcachblBaHHWE KaK MexaHH3Mbl pabOThl OpraHoB
BhIZesieHrsi. OOpa3oBaHKe MOUH Y UeioBeKa

5.7

JIBr>keHWe uesioBeKa: MblieuyHass cucteMa. CKesleTHbIe MBIIILI U WX pabota. CTpoeHWe U THIIBI
CcoeIMHEeHUS KOCTeM

Teopus sBosroLu. PasButue Xu3HU Ha 3eMiie

6.1

OBosroloHHass Teopus Y. [JapBuHa. IIpeAnocbulkM BO3HUKHOBeHUs JapBuHU3Ma. Ku3Hb U
Hay4yHas JesTe/ibHOCTb Y. [JapBuHa.

OBwxyie cuibl 3BOMIOLMM BUAoB 10 Y. JlapBuHY (BbICOKAass MHTEHCUBHOCTb pa3MHOXKEHHS
OpraHu3MOB, HaCJ/Ie[iICTBeHHasi W3MeHUYMBOCTh, Ooppba 3a Cyll[eCTBOBaHHE, eCTeCTBEHHBbIA U
WCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuHTeThueckord Teopun sBosoluu (CTDO). HelitpanbHasi Teopusi SBOJIIOLIUM.
CoBpeMeHHas 3BOJIIOI[MOHHAs OWOJ/IOTHS. 3HaueHWe SBOJIIOLIMOHHOW TeOpHUH B (OPMUPOBAHUH
eCTeCTBEeHHO-Hay4YHOM KapTUHbI MUpa

6.2

[Momnynsius Kak 37eMeHTapHasi eIMHUIa 3BOMIOLMA. CoBpeMeHHbIe MeTObI OLIeHKH IreHeTUUeCKOTro
pa3Hoo0pa3us U CTPYKTYPHI TOMyJsArud. V3mMeHeHrWe reHO(OHa TOMY/SALUMA KaK 3/eMeHTapHOe
IBOJTIOLIMOHHOE siB/ieHHe. 3aKOH reHeTHYeCcKoro paBHoBecusi k. Xapau, B. Baiin6epra.
OnemeHTapHble (HaKTOPbI (ABIDKYILME CHJIbI) 9BOMIOLMN. MyTaroHHeld nporjecc. KombuHaTiBHast
n3MeHUMBOCTb. [Ipelid reHOB — ciiyuaiiHble HeHarpaB/ieHHble W3MeHeHMsi uacTOT aJjefiell B
nonyasuusax.  Oddekr ocHoBartens. Mwrpaipu.  M3omsAnus  momyssiquid: - reorpaduueckast
(mpocTpaHcTBeHHasi), Oroorudeckasi (pPernpoAyKTHBHAs).

EcrectBeHHbIII 0TOOpP — HarpaBisooupii (akrtop 3BosouuH. POpPMBI eCcTeCTBEHHOro oTbopa:
JBWDKYILIWN, CTaOUIM3UPYIOLLWH, pa3pbiBatolnii (AU3pynTrUBHEIM). [TosoBoii oTbop.
[IpucriocobeHHOCTh ~ OpPraHW3MOB ~ KakK  pe3y/bTaT  MHKPO3BOJIOLMH.  BO3HUKHOBeHUE
nipucriocobsieHnii y opranu3mMoB. ApoMop¢o3bl U uarMoajanTanuu. [Ipumepsl nipucriocobneHuii y
opraan3MoB. OTHOCHTETBHOCTD TIPUCITOCOOIEHHOCTH OPraHW3MOB.

Buz, ero kputepuu U CTPyKTypa. Bupoobpa3oBaHue Kak pe3y/abTaT MUKPO3BOMIOLMHU. M30msuus —
KIroueBod (akTop BugooOpasoBaHus. IlyTh u crmocobel BUA00Opa30BaHUS: a/IONaTpPUUeCKoe
(reorpaduyeckoe), cummaTpuueckoe (3KOJIOTMUECKOe), «MIHOBeHHOe»  (TOJIUTIONJU3alius,
rubpusn3anys). [ITuTebHOCTh SBOJTFOLMOHHBIX TTPOLIeCCOB.

MexaHu3Mbl (GOPMUPOBaHUS 6H0/IOrMUeCKOT0 pa3HO0bpasusi.

Ponb 3BOMOLIMOHHON OHOMOrMM B pa3pabOTKe HayYHBIX METOZOB COXpaHeHHsi GMopa3HO0Opasusi.
MUKpO3BOMIOLIMSE U KO3BOJIFOLIMSI TAapa3UTOB W HX X03seB. MexaHu3Mbl (OpPMUPOBaHUS
YCTOMUMBOCTH K aHTUOMOTHKAM U CITOCOOBI 00PLOBI C HEel

6.3

MeToapl UW3y4yeHUs MAaKpO3BOMIOLMH. [la/leOHTONIOTUYECKHE METO/Jbl HW3YUYEeHUS SBOJIIOLUM.
[TepexozHblie OPMbI U GHUIOTeHETUYECKUE PsIbl OPTaHU3MOB.

Buoreorpaduueckiue MeTO/bl W3yueHHs1 3Bo/OLUMKM. CpaBHeHue (Uiopbl W (hayHbl MAaTE€PUKOB U
ocTpoBoB. buoreorpaduueckue o6acti 3eMiu. BUIbI-9HEMUKYU U PETUKTHI.

OMOpHOJIOTUYECKEe W CPABHUTEIBHO-MOP(OIOTUYECKHE  METO[bl  W3YUYEeHUS  SBOJIIOLUM.
CeHeTUUeCKWe MeXaHW3Mbl 3BOJIIOI[MM OHTOT€He3a U TIOSBJIEHUS SBOJIFOIIMOHHBIX HOBIIIECTB.
T'oMo/IOTMUHbIE M aHAJOTUYHbIE OpraHbl. PyAuMMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTHUeCKHe, OMOXUMHUUECKHEe U MaTeMaTUYeCKWe MEeTO/bl U3YUeHHUsT IBOJIFOI[UH. ['OMOJIOTHYHbIE
reHbl. COBpeMeHHbIE MEeTO/Ibl ITOCTPOEHHUST (PUIOT€HETUYECKUX /IEPEBLER.

XpOMOCOMHBIE MYTal[UH U BOJTFOIHSI TeHOMOB.

OO61ye  3aKOHOMepHOCTH (TpaBWsia) 3BOMOLMHU. HeoOpaTUMOCTb  3BOMIIOLMK. A JJaNTHBHAS
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pagranus. HepaBHOMepHOCTb TeMIIOB 5BOJIFOLIMHA

6.4

HayuHble rumoressl MPOUCXOX/EHUs KU3HU Ha 3emse. AbuoreHe3 u maHcrmepmusi. loHayuHble
Mpe/iCTaB/IeHUs O 3apOXKAEeHHH J>KU3HMU (KpealMoHu3M). ['umore3a NOCTOSTHHOIO CamMO3apoXK[eHust
JKU3HU U e€ orposepxkeHue omnbiTamu D. Peau, JI. Cnannanuanu, JI. ITacrepa. IIpoucxoxzgeHue
JKW3HU M aCTPOOUOJIOTHSI.

OcHOBHBIe 3Tanbl HEOpPraHWYeCcKOW 3BOMOLMM. IlnaHeTapHas (Teosioruueckasl) SBOJIHOLMSA.
XuMuyeckasi 3BO/TIOLUsI. AOMOTeHHBIN CUHTe3 OPraHMUeCKUX BeIeCTB U3 HeopraHudecKux. OTbIT
C. Munnepa uTl'.Opu. O6pa3oBaHue T10JMMEPOB M3 MOHOMepoB. KoarepBatHas rumoresa
AM. OnapyHa, Turnore3a mnepBuuHOro OysmboHa [Dk. XosigeliHa, TeHeTUYecKass THIOTe3a
I'. Ménnepa. Pubo3umsi (T. Uek) u runote3a «mupa PHK» Y. I'unbepra. ®opmupoBanre MmeMOpaH
Y BO3HUKHOBEeHUe [TPOTOKJIeTKHU.

Vcropus 3eMiu U MeToAbl e€ usyueHus. VckoraeMble opraHuyeckue oCcTaTku. ['eoxpoHosiorus U eé
MeTo/ibl. OTHOCUTeNbHasi U abCoJTFOTHAsI Te0XPOHOOTHs. ['e0XpOHOIOrYecKasi 1IKaa: 30HbI, 3PHl,
TIepUO/IbI, TIOXH.

HauvanbHble 3Tanbl opraHryeckoi 3BosmoLyd. [losBneHre 1 5BO/IOLMS TIEPBLIX K/I€TOK. DBOJIIOLIMS
Metabonr3Ma. Bo3HMKHOBeHHe mepBbIX 3KocucTeM. CoBpeMeHHble MHUKPOOHbIE OHOTIEHKM Kak
aHaJIoT TIepBBIX Ha 3eMsie coobiecTB. CTpoMaTo/uThl. [TpOKapHOTHI U 9YKapHOTHI.

[TpoucxoxkpeHne  sykapuoT (cuMOuoreHe3).  DBOJIIOLMOHHOE  TIPOUCXOXKAEHHE  BUPYCOB.
[IpoucxoxzaeHre  MHOTOK/IETOYHBIX ~ OpPraHu3sMOB.  BO3HUKHOBeHHWE  OCHOBHBIX TPyl
MHOTOKJ/IETOYHBIX OPraHU3MOB.

OcHoBHbIE 3Tambl 5BOJIOLMU BbICIIMX pacTeHUd. OCHOBHble apomMop¢o3bl pacTeHui. Bbixof
pacTteHny Ha cyuly. IlosiBieHye CrIOpoBBIX paCTeHUH U 3aBOeBaHue UMY Cylurd. CeMeHHble pacTeHusI.
[TpoucxoxieHre [JBeTKOBBIX pacTeHUM.

OcCHOBHBIE 3Tarbl 3BOJIIOLUM >KUBOTHOrO MHpa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX. BeHpjckas
¢ayHa. KemOpuiickuii B3pbIB — TIOsIBJIeHHE COBpeMeHHBbIX THIMOB. I[lepBble XOp/OBbIe >KUBOTHBIE.
2KusHb B Bozie. DBOMIOLIMS IO3BOHOUHBIX. [Iponcxoxaenre ampubmii u penrtunuii. [Iponcxoxenve
MJ/IeKOTTUTaoMX U nTull. [IpuHUMI KitoyeBoro apomopdo3sa. OcBoeHre 0eCrio3BOHOUHBIMU U
IT03BOHOYHBIMU JKUBOTHBIMU CYILIH.

Pa3BuTHe >XW3HM Ha 3emse MO 3paM W T[epyUoZaM: apxei, MPOTepOo30M, Maseo30M, Me3030M,
KaitHo30i. OOI1jasi XapakTepUCTHKa K/MMara M TeoJIOTMYecKrux mporeccos. [losiByieHre U pacrBeT
XapaKTepHbIX OpPraHMW3MOB. YTyileoOpa3oBaHHMe: €ro YCJIOBUS W B/MsHHE Ha Ta30Bbld COCTaB
aTMocQepsl.

MaccoBble BbIMUpaHUs — 3KOJIOTMYeCKUe KPU3UChI MpoLioro. [IpuunHel U CiefCcTBUST MaCCOBBIX
BbIMUpaHuid. COBpEMEHHBIN YKO0JIOTHUeCKUN KPU3UC, ero 0COOeHHOCTH

6.5

Pasgenel u 3ajauu aHTponosniornd. Metozabl aHTponiosiornd. CTaHOB/IeHWe IIpe/CTaB/leHud O
TIPOMCXOXKeHNN YyesioBeKa. COBpeMeHHble Hay4Hble TEOPUU.

CXoACTBO 4YesioBeKa C >KMBOTHbIMU. CHcTemaTHyeckKoe IIOJ0XKeHHe uvesioBeka. CBHeTe/lbCTBa
CXOJCTBA YeJOBeKa C JKUBOTHBIMU: CpPaBHHUTEIbHO-MOP(OIOruueckre, 3MOPHOIOTHUECKHE,
¢dusmnonoro-6roxuMryeckue, noeieHueckre. OTIMUMs YesoBeKa OT )KUBOTHBIX. [IpsiMoxoXKJeHue 1
KOMIIJIEKC CBSI3aHHBIX C HMM IIpDU3HAKOB. Pa3BuTHe TrO/JIOBHOTO MoO3ra M BTOPOM CUTHaIbHOU
CUCTEMBI.

HBwkymye cwibl (hakTOpel) aHTpOIOreHe3a: Ouosoruueckre, couuanbHble. COOTHOIIEHHE
OroI0rMYecKrX M CoLManbHbIX ()aKTOPOB B aHTPOIIOTeHese.

OcHOBHBIE CTaIuM aHTPOIIOreHe3a. ABCTPAJIONUTEKHN — IBYHOTHe TIpeJiKU Jirofer. YenoBek yMerbly,
repBble W3rOTOBJIEHUS OpyAWN TpyZa. YenoBeK NPSMOXOJAIIMM WM MepBbIM BBIXOJ J/HOfed 3a
nipepensl Adpukn. YenoBek relifienb0eprckuii — o0yl TIpeoK HeaHAePTalbCKOro YesioBeKa U
yejioBeKa pa3yMHOro. YesoBeK HeaHJiepTalbCKUWA Kak BHJ, JIFOJEeM XO/JI0QHOro KiauMara. YesnoBek
pasyMHbIN COBPEMEHHOIO THIIA, JEeHWCOBCKWM Yesl0BeK, OCBOEHHe KOHTWHEHTOB 3a IpejelaMuy
Adpuxku.

OBOJTIOLIVSI COBPEMEHHOT'O UesioBeKa. EcTecTBeHHBIN 0TOOP B MOMY/ISANUAX YesioBeKa. MyTallOHHBIN
nporecc W nosumopusm. IlomynsiuoHHble BOJHBI, Jpel( TreHOB, Murpayus U «3(pdeKTt
OCHOBaTeJIs» B MOMYJISALMAX COBPEMEHHOI'0 Yes0BeKa.
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YenoBeueckue packl. [ToHsiTHe o pace. Bomblime pachl: eBporeouHasi (eBpasuiicKasi), aBCTpasio-
Herpou/jHasi (9KBaTOpUa/ibHasl), MOHIrOJIOMAHasi (a3uaTCKO-aMepuKaHCKasi). Bpems u nmnyTu
pacceneHusi uesioBeKa 1o TaHeTe. EAMHCTBO uyesoBeueckux pac. HayuHasi HeCOCTOSITE/IbHOCThb
pacu3ma. [Ipucriocob/eHHOCTh UYesloBeKa K pa3HbIM YCJIOBHSIM OKpY’Karollleil cpesbl. BrusHue
reorpaduueckoii cpefibl U fpeticha reHoB Ha MOP(OJIOTHIO U PU3HOIOTHIO YesloBeKa

JKOCUCTEMBI U IPUCYILI[ME UM 3aKOHOMEPHOCTH

7.1

Pa3nenbl u 3aaun 5K0/10rHMU. CBSA3b 3KOJIOTHU C [PYTUMU HayKaMH.

Metoapl skonorud. [losieBble HabO/OZeHMs. JKCIIEDUMEHTbl B 9KOJOTMU: TPUPOJHBbIE U
nabopaTtopHble. MojieTMpoBaHHe B 3KOJOTHMW. MOHHMTOPUHT OKpY’Karolled Cpefbl: JIOKaIbHbIH,
pervoHa/IbHBIN U T/1I06abHbBIN

7.2

Okosiornueckre (GakTOpbl U 3aKOHOMEPHOCTH WX JeicTBus. Knaccubukaius 3KOIOTHYeCKUx
(dakTopoB: abuoTHUecKWe, OMOTHYECKHe, aHTporioreHHble. OOIMe 3aKOHOMEPHOCTH [eHCTBUS
sKosioruueckux (akropor. IlpaBwio munumyma (K. IlInpenrens, FO. JIubux). TosepaHTHOCTb.
OBpUOMOHTHBIE ¥ CTEHOOMOHTHBIE OPTAHU3MBI.

Ab6uoTtnueckue dakTopbl. CBeT Kak »3Kosiorudeckuii (akrop. /[leficTBre pa3HBIX YYaCTKOB
COJTHEYHOTO CITeKTpa Ha OpraHu3Mbl. OJKOJOTWYeCKWe TPYIbl PAacTeHWA UM JKUBOTHBIX T10
OTHOIIIeHHIO K cBeTy. CUTrHaibHasi poJib cBeTa. PoTOrepuousm.

TemriepaTypa KakK 3Kojoruueckut ¢akrop. [elicTBMe TemrepaTypbl Ha  OpraHU3MBbI.
[ToWKUI0TEPMHBIE U TOMOMOTEPMHbBIE OPraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbIE OPTaHU3MBI.
Bna)kHOCTb Kak 3Kosioruueckuii (akrop. IIpucriocobsieHUsT pacTeHWM K TOAJepKaHWI0 BOJHOTO
OanaHca. Knaccudukaiusi pacteHuWid TM0 OTHOIIEHWIO K Boje. [IpucrocobieHust >KUBOTHBIX K
M3MeHEeHUI0 BO/IHOTO PeXXrMa.

Cpenbl  0oOWTaHMsS ~ OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/yIIIHas, TIOYBEHHas, T/yOWHHas
MO/ITIOYBEHHAsl, BHyTpHUOpraHu3MeHHas. ®U3MKO-XUMHUUeCKHe OCOOeHHOCTH cpesi OOUTaHUs
opranu3sMoB. [Tpucrocob/ieHrst OpraHu3MOB K KU3HH B Pa3HbIX Cpe/iax.

Buonoruueckue putMmbl. BHeliHWe W BHyTpeHHHWe pUTMbL. CyTOuHble W TOAWYHBIE DPUTMBL
I[Mprcrocob6/1eHHOCTh OPraHU3MOB K Ce30HHBIM MU3MEHEHHSIM yCJIOBUIM XKU3HU.

JKusHeHHble (GopMbl opraHu3moB. [ToHsiTHe O >ku3HeHHOW (opme. Ku3HeHHble ()OPMbl paCTeHUM:
JIepeBbsl, KyCTaPHUKH, KYCTAPHUUKUA, MHOTOJIETHHE TPaBbl, OIHOJIETHHE TpaBbl. JKH3HeHHbIE (hOPMBI
JKUBOTHBIX: TUAPOOUOHTBI, Te0OUOHTBI, a3p00HOHTHI. OCOOEHHOCTH CTPOeHHs U 00pa3a >KU3HM.
buotnueckue (akropbl. Bugbl OUOTHYECKMX B3aUMO/IEHCTBUI: KOHKYDPEHI[US, XHUIIIHAYECTBO,
cumbuo3 u ero ¢opmel. [lapa3uTrsM, Koorepaiys, MyTyaiu3M, KOMMeHCanu3M (KBapTUPaHTCTBO,
HaxsieOHUuUecTBO). HeTpoduueckre B3aumogeicTBusi (Toruueckue, dopuueckue, habpuueckue).
3HaueHHe OHMOTHYECKUX B3aUMO/IEMCTBUM /i CYIeCTBOBAaHWS OPraHU3MOB B Cpejle OOWTaHUs.
TTpUHIMIT KOHKYPEHTHOTO UCKJTFOUEeHUSsT

7.3

OKoJsioTMYeCKre XapaKTepPUCTHKH TMomysisauuu. [lomynsiuys Kak Ouosoruueckasi cuctema. Posb
HEOJHOPOAHOCTU Cpefbl, (u3nueckux OapbepoB W 0COOEHHOCTeM OWOJIOTHH BWJOB B
(hopMHpOBaHWM TIPOCTPAHCTBEHHOM CTPYKTYpPbl MOMNyasuuid. OCHOBHbIE TOKAa3aTeld TMOIyJISILUN:
YMCJIEHHOCTb, TJIOTHOCTh, BO3paCcTHAs Y I0JI0Basg CTPYKTYpa, POXKAaeMOCTb, [IPUPOCT, TEMII POCTa,
CMEepPTHOCTb, MUTPALIUSL.

JKOJIorMyecKasi CTpyKrypa rnomnyasiuuui. OLeHKa YMC/IeHHOCTU Nony/Iaiuu. IuHaMuKa nomnyJsisium 1
eé perymsiqus. buoTuyeckuii moTeHLMan monyasuyd. MojenvpoBaHUe [JUHAMUKW TIOMYJISILIUA.
KpuBble pocTra uyumcieHHOCTH TOnyasuud. KpuBble BbDKUBaHUS. Perysslusi 4YMCIeHHOCTH
MOMYJISILUI: poJib ()aKTOPOB, 3aBUCALLMX U HE 3aBUCALIUX OT IJIOTHOCTU. JDKOJOTUUECKHe CTpPaTeruu
BUJ0B (- U K-cTparerun).

[ToHsiTvie 00 3KOJ/IOTMUYECKOM HUIle BHAA. MecTtoobuTaHne. MHOroMepHast MOJe/Ib 3KOJIOTHUYeCKOn
Huim k.M. XatuuHcoHa. Pa3mepsl 3Konornyeckor HUIIK. [loTeHIManbHasi M peasvM30BaHHAs
HUIIIN.

Bup kak cucrtema nomysiguid. Apeasbl BUZI0B. Buzibl U X )KHM3HEHHbIe CTpaTeruu. 3aKOHOMEPHOCTU
TIOBe/IeHHsI 1 MUTPALMi )KUBOTHBIX. brosiornueckre MHBa3UM UyKepOJHBIX BUIOB




Ko

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUsA

7.4

CoobmiecTBa opraHu3moB. buorjeHo3 u ero crtpykrypa. CBsi3u MeX/y OpraHu3MaMy B OHOIleHO3e.
OkocuctemMa Kak OTKpbITas cuctema (A.[k. TeHciu). DyHKIMOHa/MbHBIE OJIOKM OpPraHU3MOB B
9KOCHCTeMe: TPO/yLIeHThbl, KOHCYMEeHTbI, peflylieHThl. Tpoduueckre ypoBHU. Tpoduueckue Ljenu u
cetd. AbuoTnueckue O6/0KM 3KOcucTeM. [TOuBBI M Wbl B 3KOCHCTeMax. KpyroBopoT BellecTB U
[IOTOK SHEpPryuy B 3KOCHUCTEMe.

OcHOBHBIE MOKasaTeau 3KOCUCTeMbl. buomacca v mpoaykiusi. OKOJ0ruyeckre MUpaMy/bl urces,
OroMacChl ¥ SHEpPTUH.

HanpaB/ieHHbIe 3aKOHOMEpDHbIE CMeHBI COOOIIIECTB — CYKIeCCHHM. [lepBUYHBIE W BTOPUYHBIE
CYKI|eCCMM W WX TIPUUMHBL. AHTpOIIOTeHHble BO3/EMCTBMS Ha CyKijeccud. KiMMakcHoe
coobirectro. bropasHoobOpasre ¥ TOJHOTa KPYroBOPOTA BEI[ECTB — OCHOBA YCTOWYHMBOCTH
coo0I11ecTB.

ITpupopaHbie 5KOCUCTEMBI. AHTPOIIOreHHbIE SKOCUCTEeMBI. ATpo3KocucTeMa. ArporeHo3. Pasmuuus
Me>XX/ly aHTPOIIOT€HHBIMH U TPUPOAHBIMU SKOCUCTEMAaMH.

Ypb6oskocucrembl. OCHOBHbIE KOMITOHEHTHI ypOo3kocucteM. [opojckasi ¢diopa u  ayHa.
CuHaHTpOMM3alMs Topo/iCKol dayHbl. bruosornueckoe M X03siMiCTBeHHOe 3HaueHWe arpo3KOCUCTeM
1 ypbo3KocucTeM. 3aKOHOMEPHOCTH (hOPMHUPOBAHUS OCHOBHBIX B3aUMO/IeHICTBHUH OpPraHW3MOB B
9KOCUCTeMax.

[TepeHOC 3HEPrUM M BeLIECTB MEXAYy CMEXHbIMU 3KOCHMCTEMaMH. Y CTOMUMBOCTb OPraHHU3MOB,
TOMNYJISILIMA U SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX U aHTPONOTeHHBIX BO3/1eHCTBUI

7.5

Bbuocdepa — obiiernianerapHasi 060/0uka 3eM/H, Te CYIIeCTBYeT WIM CyIL[eCTBOBaja >KU3Hb.
Yuenne B.U. BepHazsckoro o 6uocdepe. Obmactu 6uochepbl u eé coctaB. JKWBoe BeIeCTBO
6uocdeps! 1 ero GyHKIWN.

3aKOHOMEPHOCTH  CyllecTBoBaHUsl Ouocdeprl. OcobeHHocTH Ouochepbl Kak — r1006anbHON
JKOCHCTeMbl.  /luHamuueckoe paBHOBecue B  Ouocdepe. KpyroBopoTel  BeljeCcTB |
OroreoxumMmuyeckre IUKIbI (Yryiepo/ia, a30Ta). PATMUYHOCTH sSIBJIeHUH B Grocgepe.

3oHansHOCTh OMocdepsl. [ToHsTHe 0 G6uome. OCHOBHBIe OHMOMBI CyIIW: TYHZpPa, XBOWHBIE JIeCa,
CMeIllaHHble U IIMPOKOJIMCTBEHHbIe Jieca, CTed, CaBaHHbI, IYCTbIHM, TPONMUUYECKHUe Jieca,
BLICOKOTOpPBSi. K/liMat, pacTUTe/TbHBIN U XKUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (GYHKLIMS >KUBBIX CHUCTEM, OLIEHKA WX peCypCHOro ToTeHLMana U OuocdepHbIX

byHKIMI

7.6

OKoJsiorMuecKkde KpU3WChl U UX TIPUUMHBI. Bo3zelicTBue uenoBeka Ha Ouocdepy. 3arpsisHeHue
BO3AyLIHOU cpefbl. OxpaHa Bo3Ayxa. 3arpsi3HeHWe BOJHOW cpefibl. OXpaHa BOAHBIX PeECYpCOB.
Pa3pyienue nousBel. OxpaHa MOYBEHHBIX peCypcoB. VI3MeHeHHe KiMMara.

AHTDPOIIOTeHHOe BO3[leMCTBME Ha PpAaCTUTeJbHBIM U )KMBOTHbIM MHMp. OXpaHa pacCTUTE/NBbHOTO U
JKUBOTHOTO Mupa. OCHOBHbIe TIPUHIMIBI 0XpaHbl Mpupobl. KpacHbie kHuru. Ocobo oxpaHsiemMble
nipupozHble Teppuropun (OOIIT). botaHnueckye cazibl ¥ 300/10TMUeCKHe TIapKH.

OcHOBHblE TIPUHLMIBI YCTOWUMBOTO pa3sBUTHSI uejioBeuecTBa U TNpUpOAbl. ParjuoHanbHOe
MIPHPO/IOTI0/Tb30BaHME U COXPaHeHre OMOIOTHUecKoro pasHoobpasus 3emMsu

YUYEBHO-METO/MUYECKOE OBECIIEYEHHWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Buonorus, 10 knacc/ 3axapoB B.b., CuBornazos B.W., MamonToB C.T'., AradonoB U.B., AkijuoHepHoe

obmmectBo «M3matenbcTBO «IIpocBertieHne»
* Buosorus, 11 knacc/ 3axapos B.b., CuBorna3os B.W., MamonTos C.I'., AradoHoB U.B., AkijuoHepHoe

obmmectBo «M3matesbcTBO «IIpocBeltieHne»
https://stepenin.ru/tasks/bio-variants
https://ctege.info/oge-2023/
https://bio-fag.ru/bio-school.html




https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

METOJUYECKUE MATEPUAJIBI IJI1 YUUTEJIA

[Maceunuk. buosorusi. 5 knacc. MeToauueckoe mocobue

Vcrounuk: https://rosuchebnik.ru/material/pasechnik-biologiya-5-klass-metodicheskoe-posobie/
1.ITaceunuk B.B. MeTozanueckoe nocobue. buonorus.bakrepun,rpubsl,pactenus.5 kiacc.M.:Ipoda,2019
2. Axkymkuna E.A.,ITonosa T.I'.,Tpaxuna E.B.buonorus.IIpoektHas fesaTebHOCTb yyaluxcs 5-9
kiacc.Bosrorpag,u3a-Bo "Yuuresnnb"

3.Mukuna U.®.buonorus.IToypounsie niianbi(4acts1-2)Bonrorpazg,usg-so "Yuutens-ACT"
4.TTenenisiea O.A.,CynijoBa U.B.IToypounbie pa3pabotku 1o 6uonorun.Yenorek.M.:"Bako",2022 t
5.ITenensieBa O.A.,CyHnrioBa 1.B.IToypoutble pa3paboTku no obiiet 6uosmorun.9 knacc.M.:"Bako",2021 r
6.111emukoBa E.FO. TToypounsie rniaHbl. BBezieHMe B 0011[yt0 OMOJIOTHIO U SKOJIOTHIO.9
knacc.Boarorpag,usa-so "Yuurens",2020 r

7.JIbicenko W.B. [Toypounsie ryianbl. buosorus. 10 kinacc.Bonrorpaz,usg-so " Yuurens",2019 ¢
8.Uepeanukosa I'.B.[Toypounsie rianbl. buonorus. 11 kinacc.Bonrorpaz,usg-so "Yuurens",2019 r
9.MyxamemxaHoB 1.P.TecTbl,3aueTsl,0/n101IpoCkI 110 6uosoruu.10-11 knaccel.M.:"Bako",2021 ¢
10.AnrudepoB A.B.KoMHaTHbIE pacTeHHS B LITKOJIe:HAOI0eHUsS U 9KcriepuMeHTh. M. :[Ipoda,2020 r
11.Nontera A.FO.,Topranos A.B.Buosorus B cxemax u Tabmmiiax.3ddekTUBHas MOATOTOBKA K
EI'3.Mockga,2022 T

12.Kupunenko A.A.buonorus. COOpHUK 3afiau 110 TeHeTHKe Jj1s moArotoBku K EI'3..JIETMIOH,2023 r
13.Kupusnenko A.A.MorekyJsipHasi 6rosiorusi. COOpHUK pa3HOYPOBHEBBIX 3a/laHUM [I/ist TIOJJTOTOBKU K
EI'D.JIEI'MOH,2018 r

14.KonecuukoB C.U.buonorus.Okonorus.ITogroroka Kk EI'D.JIET'TIOH,2019 r

15.11p16acoBa B.W. Buosorus.5 knacc.Omummiazpl. Bonrorpaa,2010 T

16.BoponuHa I'.A.,ViBanoBa T.B.buonorus.Ilnanupyemsie pe3ynbTaThl.CricTeMa 3aZjaHUit 5-9
knaccel.M.: I1pocBeienue, 2015 r

17.T'anyuikoBa H.M.buonorus.’KusotHsle.[loypounsle myianbl.7 knacc.Boarorpaz,2018 r
18.3axapoBa H.FO.KoHTponbHBIe 1 ipoBepouHble paboTel 1o 6rosoruu.7 knacc.M:Ok3ameH,2018 r
19.KomeinoBa H.A.Xumus u 6uosiorus B Tabnurax u cxemax.Pocros-Ha-ZlonHy,2022 r

IOMUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
https://resh.edu.ru/subject/5/5/

https://www.yaklass.ru/p/biologia/5-klass
https://bilimland.kz/ru/teacher-page/uroki-i-klassnye-chasy/biologiya
https://interneturok.ru/search?
q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

https://xn--blagatbggjneo2i.xn--p1ai/%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%8
2-%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/

www.informika.ru - sekTpoHHbIH yuebHuK "buonorus” (sep. 2.0 - 2000) u3 nuka "Obyyatorye
SHLMK/IONIeZNU" . - YueOHbIN Kypc, KOHTPOJIbHBIE BOTIPOChL. (Kak rmosib3oBaThest - cM. "Tlomomp".)
www.college.ru - pa3gen "OTKpbITOro Kosnemka' o buosnornm. Yue6ruk, mozgenu, On-line TecTsl,
YUUTEJIIO.

www.skeletos.zharko.ru - "OmnopHo-aBurarenbHas cucremMa 4yesioBeka'. O6pa3oBaTesibHbIN CalT 10
nipeameTy Buonorus, kypc Uenosek. CtpoeHue ckernerta. MebieuHast cucrtema. Kak 3to paboraer.
[TpusiokeHusi: 2 CKeJIeTHBIX SHLMK/IOTIEVHY; /IJIsl YUUTETs - YPOKH, labopaTopHbIe, 6 TECTOB C OTBETaMU.
www.biodan.narod.ru - "buo/lan" - buonorus ot lanel. HoBocTH 1 0630pbI IO OMOJ/IOTHH, SKOJIOTHH.



[Tpobnembl u Teopun. ECTh TeMaTHUeCKHe BBITTYCKH, oToranepeu, 6uorpaduu BeJTMKUX yUeHbIX,
CIIeL|C/I0Baphb.

www.bio.1september.ru - ans yuutenei "f uny Ha ypok buosnorun". Ctatbu no: boranuke, 3oos0rumy,
buonoruu - Yenosek, O011eli 61on0rum, DKOJOTHH.

www.bio.1september.ru - raszeta "buosnorusa" (Mexzy BbIXOOM OuepeJHOro HoMepa ra3eThl U
TOsIBJIEHWEM TTOJTHOTEKCTOBOW BepCHM HOMepa Ha CalTe YCTaHOBJ/IEH rOZJ0BOW UHTepBaJ)
www.kozlenkoa.narod.ru - 3tot caiit Ko3nenko A.I'. - mpernozaBaresi ¥ [ijisl perno/jaBaTesiei, /s Tex,
KTO YUUTCSI CaM ¥ YUUT IPYTUX; OUHO U AMCTAHIIMOHHO, OMOJIOTHH, XUMUH, APYTHUM MPeIMEeTaM - C
TIOMOLLBI0 KOMIIbIOTepa 1 VIHTepHeT.

www.nsu.ru brosiorust B Borpocax 1 0TBeTax - yueHble HOBOCUOMPCKOTO AKa/ieMropo/ika OTBeYaroT Ha
BOIIPOCHI CTapLlIeK/IaCCHUKOB.

www.websib.ru - pa3zen "buonorus” HoBocubupckoii obpa3oBatenbHO ceT. [Tog00pKa MaTepraioB 1
CCBUIOK (TIpOTpaMMBbl, TIPOEKThI, MaTePHUaIbl Y YPOKY, aOUTYpHEHTY).

www.nrc.edu.ru - "Bronoruueckast KapThHa MHMpa' - pa3zies 37IeKTPOHHOr0 yueOHuKa "KoHienyu
COBPEMEHHOr0 ecTecTBO3HaHMs". KOHLeNIMMY NMPOUCXO0KAeHNs )KU3HH U Teopud 3Bomoruu. (Ilepexop no
cceuike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u )xuBoTHble" Kak sa1MKI0nIeus. (O0BeM
vHdopMalyy BrieuaTsisieT.) BeibpaTs 6yKBYy, OTKpOeTCsi CTpaHMLia C ABYMsI OO/BIIMMU KOJIOHKaMU
Ha3BaHuii: Pactenus v JKuBoTHble. BribripaeM 1o Ha3BaHUIO - OTKPBIBAeTCS OmnKcaHue U ¢oTo.
www.filin.vn.ua - "®unuH" - WIMTIOCTPUPOBAHHAS SHIUK/IOEUS )KUBOTHBIX. K coXka/leHHIo He Bce
pasziesibl roToBbl. Onvcanus U GoTorpaguu.

www.nasekomie.h10.ru "Hacekombie" O HaCeKOMBIX [IJIsI IITKOJIbHUKOB - OTTMCaHHEe OCHOBHBIX BU/IOB,
PUCYHKHU.

www.invertebrates.geoman.ru Hacekomsle. [TonyasipHasi KHura AKumyiiikuHa M.M. ¢ MHO)KeCTBOM
LIBeTHBIX DUCYHKOB U oTorpaduii. -

www.bird.geoman.ru ITtutisl. [TonynspHas kHura AkuMmyiikuHa V.M. ¢ MHO)KeCTBOM LIBETHBIX PUCYHKOB
u doTtorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [Tony/sipHas KHura AkumyiukuHa M.J. ¢ MHO>KeCcTBOM
L|BeTHBIX PUCYHKOB U (poTorpacuii.

fish.geoman.ru Pri6b1. VinmocTprpoBaHHas SHIMK/IOTIE[UsT PbIO.

www.plant.geoman.ru - )Kvu3Hb pacTeHunid. 3aHMMaTenbHO 0 O0TaHuKe. bakTepun. JlekapCcTBeHHbIE
pacTeHusl.

www.livt.net - 3/1eKTPOHHAas1 WTFOCTPUPOBaHHasi SHIMK/Ioneus " JKuBble cyiiectBa". Knaccudukaiiys u
¢dororpaduu 6e3 Tekcra.

www.nature.ok.ru - Pegkue 1 ncuesatolijye XMBoTHble Poccun. OnucaHusi ¥ rosoca peIKuX >KUBOTHBIX.
www.bril2002.narod.ru - Buonorus ais mkonsHUKOB. KpaTkast uHdopwm. mo pazgenam: Obimas 6uomnorus,
boranuka, 3oonorusi, YenoBek.

www.festival.1september.ru - @ectuBasb nefaroruyeckux uent "OTKpeITHIM ypok" 2006 - 2007. Pazgen
"TIpeniosaBanue 6uosorun" - 86 craTeid.

www.charles-darwin.narod.ru - Yapsns3 JapBuH: 6uorpadusi U KHUTH.
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://bio-oge.sdamgia.ru/
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