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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yueOHomy npenmery "buonorus” (nanee - 6MOIOTHsI) HA YPOBHE CPEIHETO
oOmiero odbpa3zoBanus paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenuuu npenogaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX IMOJIOKEHUN (henepanbHOi paboyeil mporpamMmmbl
BOCTIMTAHUS.

VYueOusiii npeamet «buonorusy yramyonéaHoro yposusa uzyueHus (10—11 kiaccsr) sBisieTcs
OJIHUM W3 KOMIIOHEHTOB MpeIMeTHOU obnactu «EcTecTBeHHO-HaydHbIe TpeaMeThl». CormacHo
nosiocxkeHusiM OI'OC COO mnpoduiibHbIE y4eOHBIC TPEAMETHI, W3ydaeMble HA YIIIyOJIEHHOM
YPOBHE, SBISIIOTCA crocoboM auddepeHnmnanuu oOydeHHs HAa YPOBHE CpPETHEro O0OIero
o0pa3oBaHMs W MPU3BAHBI 00ECIIEYNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IMM, cpeqHUM TpOo(heCCHOHABFHBIM M BRICITUM 00Opa3oBaHHEM. B TO ke BpeMs KaXIbli U3
THX YYEeOHBIX TMPEIMETOB JODKEH OBITh OPHUEHTUPOBAH HAa NPUOPUTETHOE pEIICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PA3BUBAIOIIMX 3a]a4, CBA3aHHBIX C MpoQopUeHTalnen
0o0y4Jaromuxcsi U CTUMYJIUPOBAHHWEM HHTEpPEca K KOHKPETHOW O0JIaCTH HAyYHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEHN, METUITMTHOMN, SKOJIOTUEH, ICUXOJIOTHEH, CIOPTOM WIJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMy nipeamety "buonorusa" maét npeacraBieHue o LETH U 3a7a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryoJéHHOM ypOBHE, ONpeeseT 00s3aTeabHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €r0 CTPYKTypHpOBaHHE IO pa3feliaM M TeMmaw,
pacmpeneneHue 1o KiaccaM, peKOMEHIYeT MOCIe0BaTEIbHOCTh U3yUeH s y4eOHOro MaTepuasia
C Y4€TOM MEXIpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMmMe mo OWMOJIOTHH peaqnu30BaH MPUHITUII
MPEEMCTBEHHOCTH C HW3Yy4YCHHEM OHOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA,
Onarogaps 4emy IpoCMaTPUBACTCS HAMPABICHHOCTh HA TIOCIEAYIOIIEE PA3BUTHE OMOIOTHUECKHUX
3HAHWW, OPUCHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS,
HKOJIOTUYECKOTO MBILUICHHS, TMPEACTAaBIEHUII O 340pOBOM 00pa3e »XU3HH, HAa BOCIHUTAHUE
OEpEKHOT0 OTHOIICHHS K OKPYKaloIel MpUpoaHON cpene. B mporpamMme mo Guosioruu Takke
MOKa3aHbl BO3MOXHOCTH yueOHoro mpenmera «buomnorus» B peanuzauuu tpedoBanuii ®I'OC
COO x IaHupyEeMbIM TUYHOCTHBIM, METAMIPEIMETHBIM U MPEJAMETHBIM pPe3yJIbTaTaM 00ydCHHs U
B ()OPMHPOBAHUN OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEIHLHON NEATEIHLHOCTH OO0YYAIOMIUXCS IO
OCBOCHHUIO COJIEp’)KaHMUS OWMOJOTHYECKOTO O00pa30oBaHUS Ha YPOBHE CpPEIHETO0 OOIIEro
o0Opa3oBaHusl.

VYuebHblit npenmer «buomorus» Ha ypoBHE CpeaHero o0Iiero o0pa3oBaHHs 3aBepIIaeT
Ouosoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTHUPOBAH HA PACIIUPEHUE U yIriyOJaeHue 3HaHUN
00y4aromuxcs 0 )KUBOM MPHUPOJIe, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPUOIIOTUN
U OUONOTHUU pPAa3BUTHUS, TEHETHKH, CEJIEKIMH, OWOTEXHOJOTHH, HBOJIOIMOHHOTO YYEHUS U
HKOJIOTHH.

Nzydenune yuebHOTO npenmera «buonorus» Ha yriyOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY 00YYAaIOIINXCs K MOCIEAYIOMIEMY MTOJIy4eHHI0 OMOJIOrMYecKOro 00pa3oBaHus B By3ax
U OpraHu3alusx cpeaHero mnpodeccuoHaabHOro obpasoBanus. OCHOBY €ro coJep:KaHus
COCTaBIISIET CHUCTEMa OMOJNOTUYECKUX 3HAHUH, MONYyYEHHBIX MPU HM3YYECHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMaTHYECKUX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 knaccax 3T 3HaAHUSA MMOJIYUYalOT pa3BUTHE. Tak, pacCUIUPEeHBI U YTITyOJICHBI
OHMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YelOBeKa,
O0IMMX 3aKOHOMEPHOCTSX IKU3HH, JOINOJHUTEIbHO BKJIIOYEHBI OHOJOTMYECKHE CBEICHHS
NPUKIIAJHOTO W TOWCKOBOTO XapakKTepa, KOTOPhIE MOKHO HCIOJIB30BATh KaK OPUEHTHPHI IS



nocienyromero Beidopa npodeccun. Bo3MokHa Takke WHTETpanusi OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, MOTYYEHHBIMU 00yYaIOIIUMUCS MIPU U3yUYEeHUU (PU3UKHU, XUMUH,
reorpaduu U MaTEMaTHKH.

Crpykrypa mporpamMmbl mo yueOHOMY npeamery "buomnorus" orpaxaer CHUCTEMHO-
YPOBHEBbII M 3BOJIOLMOHHBIM MOAXOABI K M3ydeHHIO Ouosiornu. CorjacHO UM, H3ydaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KMBBIX CHUCTEM Pa3HOI0 YPOBHS OpPTraHU3alINU,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHs OHOJOTHYECKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkiacce W3ydarloTCs OCHOBBI MOJIEKYJISPHOM M KIETOYHOH OHOJIOTHH,
IMOPHOJIOTUN W OMOJIOTUN PA3BUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTHH, AaKTYaJM3UPYIOTCS 3HAHUS OOYydYalOIIMXCS IO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢uznonorun yenoseka. B 11 kiacce u3yyaroTcsi SBOJIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTHH U
yaeHue o buocdepe.

VYueOHblii mpenver «buonorus» TpU3BaH O00ECTEYUTH OCBOEHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpU M 3aKOHOB, WJEH, NPUHLMUIIOB W TMpaBWi, JIEKAINIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOT000pazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJISALNUN, OWOIeH03a, SKOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEJJOBAHMSIX B OHOJOTMH, MPUKIAAHBIX ACIEKTaX
Ounosjornueckux 3HaHWi. [ pa3BUTHA M MOJJEpKaHUS WHTEpeca o0ydaroumxcs K OMoIoruu
HapsIIy CO 3HAYUTENBHBIM 00bEMOM TEOPETUYECKOTO0 MaTepuasa B COJIEP:KaHUU MPOTPaMMbl IO
OHMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOpHUEW CTAaHOBIICHUS W PAa3BUTHUS TOW WU WHOU
o0iacTé OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OHMOJOTUYECKHUX U SKOJOTUYECKUX MPOOIIEM.

[enp u3yuenus yueObHoro npeamera «buonorus» Ha yriyOon€HHOM ypOBHE — OBJa/ICHHE
00y4aromuMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OPTraHU3aIllMM KHUBBIX CHUCTEM
pa3HOro paHra u NpUOOpeTeHNE YMEHHUH UCTIOIb30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUHU UHTEpEca K
onpenenéHHon obmactu npodecCUOHATBHOM NEATeTbHOCTH, CBSI3AHHOW C OMOJIOTHEW, WU K
BBIOOPY YU€OHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYECKOTO 00Opa30BaHMUs.

JlocTrxenne 1nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOJEHHOM YpOBHE
o0ecreunBaeTcsl pelIeHUEM CIeIyIONX 3a/1a4:

OCBOCHHE  OOYYaIOIUMHCS  CHUCTEMBl  OHOJIOTMYECKUX 3HAHHM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOpHsIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTaBIISIIOIMX COBPEMEHHYIO ©CTECTBEHHO-HAyYHYI0 KAapTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJOTHYECKUX CHUCTEM (KJIETKA, OPTaHU3M, MOIYJISALUs, BUJ,
OouoreoneHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEIOBAHUIX B
OHOJIOTHUH;

O3HAKOMJICHHE  OOydYarommxcsi ¢  METOAaMHM  TO3HAaHMS  JKMBOW  MPUPOIBL:
UCCIIEI0BATEILCKUMH METOIaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOHN M KJIETOUYHOW OMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU M CEJIEKINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTMM, TAaJCOHTOJIOTHH, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIbHOTO  MPOBEIEHUs
OMOJIOTMYECKHX HCCIeOBaHUl B Jsaboparopun W B MpUpojAe (HaONIIoIeHUEe, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJIEITMPOBAHUE);

OBJIQICHUE OOYYArOIIMMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOIUTh, aHAIM3HPOBATH W
HCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMALINIO; TIOJIB30BaThCS OMOJIOTUYECKOM TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTaHABIMBATH CBSA3b MEXKIY PA3BUTHEM OUOJIIOTHH U COLIMATEHO-9KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU IPpOoOIeMaMH YeJIOBEUECTBA; OLICHUBATH ITOCIEACTBUS CBOCH JIEATEBHOCTH IO
OTHOIICHHUIO K OKpYXKaloIllled MNPUPOAHON cpene, COOCTBEHHOMY 3J0POBBIO M  30pPOBBIO



OKpY’KaIOUINX JIIOJIeH; OOOCHOBBIBAaTh W COONIONATh MEPHl NPOPHIAKTUKK HH(PEKIIHOHHBIX
3a00eBaHWi, MpaBWJia TOBEACHUS B TMPHUPOJEC M oOecredeHus 0e30MacHOCTH COOCTBEHHOU
KHU3HEEATEIHOCTH B YPE3BbIUAMHBIX CUTYyalUsIX MPUPOJHOIO M TEXHOI'CHHOT'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00JacTH OMOJIOTHH;

pa3BuUTHE y 00YYaroIUXCsl WHTEIUIEKTyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIJAIOUIMMHUCSH OTKPBITUSAMHU M COBPEMEHHBIMU HCCIIEIOBaHUSIMU B OHOJIOIMH,
pelaemMbpIMi €10 Mpo0JieMaMH, METOJ0JIOTHEeH OHOJIOTHYECKOTr0 HCCIIEAOBaHMs, MPOBEICHHUS
HKCIIEPUMEHTAIBHBIX HWCCIICOBAaHUM, pemieHuss OWONOTHYECKUX 33434, MOAEITHUPOBAHUS
OHMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHUE y OOy4arOIIMXCsl LIEHHOCTHOIO OTHOUIEHHUs K >KMBOHM IpUpPOAE B LEJIOM M K
OTJENbHBIM €€ O0O0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJIOTMYECKOH, TI'€HEeTHYECKOU
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEACHUS B TPUPOJAE; MHTETPAIMH €CTECTBEHHO-HAYUYHBIX
3HAHMIA;

npruoOpeTeHne 00yJyaromUMHUC KOMIIETEHTHOCTH B PallMOHAIBHOM IPUPOAONOIb30BAHUN
(cobmroieHne TpaBWJ TOBEACHUS B MPHUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, Omochepsi),
COXPaHEHHH COOCTBEHHOTO 3/I0POBBSI M 3JI0POBbSI OKPYKAIOIIMX JIoAeH (COOMIONeHUsT Mep
npoUIaKTUKHY 3a00JIeBaHMiA, oOecrieueHre 0€30MaCHOCTH KU3HEACATEIIFHOCTH B YPE3BbIYATHBIX
CUTYyalMsIX IPUPOJHOTO U TEXHOT€HHOI'O XapaKTepa) Ha OCHOBE MCII0JIb30BaHHs OMOJIOrMYECKUX
3HAHUW U YMEHUU B IIOBCEIHEBHOM )KU3HH;

CO3/laHME YCJIOBUH i OCO3HAHHOTO BbIOOpa O0Oy4YaIOUIMMHUCA WHAMBHIYAJTHHON
00pa30BaTeNbHON TPaeKTOpUHU, CHOCOOCTBYIOUIEH mMocienyromeMy IpodecCUOHATbHOMY
CaMOOIIPENICIEHNIO, B COOTBETCTBUU C WHAMBUIYaJIbHBIMM MHTEpECaMH M IMOTPEOHOCTIMHU
pEeruoHa.

OOmiee ymCIIO 4YacoB, OTBEIEHHBIX HAa M3Y4YCHHE OHMOJIOTUM Ha YIIIyOJEHHOM YPOBHE
cpenHero obmero obpasosanusi, coctaBisieT 204 gaca: B 10 kmacce — 102 gaca (3 gaca B HeJeno),
B 11 ximacce — 102 gaca (3 gaca B HeZeIO).

OT60p opranu3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUST OMOJIOTHN OCYIIECTBIISIETCS
¢ yuéToM cHelU(UKN €ro coAepXaHHs M HANpPaBIEHHOCTH Ha MPOJIOJIKEHHE OMOJIOrMYEcKOro
00pa30BaHUs B OPraHU3aALUAX CPETHETO MPOPECCHOHATBFHOTO U BBICILIEI0 00pa30BaHMUA.

OO0s3aTeNbHBIM yCIIOBHEM TpU OOYYEHHH OWOJIOTHH Ha YriyOJEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1a0OpaTOPHBIX M TpakTHUecKuX paboT. Takke yuacTue oOydaroImmxcs B
BBINOJIHEHUH MPOEKTHBIX U y4EOHO-UCCIIEI0BATENBCKUX pab0T, TEeMaTHKa KOTOPBIX ONpeAeseTcs
yUUTENIEM Ha OCHOBE MMEIOLIUXCS MAaTePHATIbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHU.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU nutoroso arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast Ouonorusi — KOMIUIEKCHast Hayka. Kparkas uictopus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku M H3ydaeMble UMHU TpoOieMbl. DyHIAMEHTANbHBIC, MPHUKIATHBIC U
MOMCKOBbIE HAYYHBIE UCCIIEJOBAHUSI B OMOJIOTUH.

3HavueHHe OWOJIOTMH B (POPMHUPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3annbie ¢ Onoaorueil. 3HaueHue OMOIOTUHU B MPAKTUYECKON ACSITENFHOCTH
YEJIOBEKA: MEUIIMHE, CENbCKOM XO35IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBL.

JdemoHncTpaumnu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. 'apseit, .
Mengens, B. U. Bepnanckuit, . I1. I1aBnos, . U. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunpl 1 cxembl: «CBsi3b OMOJIOTUU C APYTMMU HaykaMm», «CucreMa OMOJIOrH4eCcKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHust 6nosnoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb W LEJOCTHOCTb, CII0O)KHOCTh U YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3alUs, CaMOBOCIIPOM3BEIECHUE, Pa3apakKMMOCTh,
W3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid KUBBIX CHUCTEM: MOJICKYJIAPHBIM, KIETOYHBIM, TKaHEBbIN,
OpraHU3MEHHBIM, MO JISILIMOHHO-BHIOBOM, 9KOCHCTEMHBIN (OMoreoeHOTHYECKHUI),
o6uocdepnsiii. [Iponeccsl, npoucxoasiue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuznp kak dopma cymiecTBoBaHUS MaTepuu. Hayku, usydaromiye >KuBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alUu.

N3yuenune kuBBIX cucTteM. MeTonasl Omonormueckoil Hayku. HaOmromenue, u3MepeHwue,
JKCIEPUMEHT, CHCTEMaTH3alus, MeraaHanu3. [loHsTme O 3aBUCMMONM UM HE3aBUCUMOM
nepemeHHoi. [lnanupoBanue skcnepuMeHta. IloctaHoBka M mpoBepka rumote3. Hymepas
runore3a. [TonsTue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B Ononorndeckux naHHbIX. OleHKa
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yibTaToB. [IpHuMHBI HCKaKE€HUS PE3yJIbTaTOB SKCIIEPUMEHTA.
[IoHsATHE CTaTHCTUYECKOTO TECTA.

JdemMoncTpanuu

Tabmunelt U cxembl: «OCHOBHbIE TpPHU3HAKK KHU3HU», «DBHOIOTHYECKHE CHUCTEMBD»,
«CBoiicTBa KUBOW MaTepumn», « Y pOBHU OpPraHU3alliu KUBOUM NPpUPOAbD, « CTPOEHNE )KUBOTHOU
KJIETKN», « TKaHM )KMBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHu3May, «buoreoneHos»,
«buocdepay, «MeToapl U3ydeHUS KUBOH TPUPOIBD».

Oo6opynoBanue: 1abopaTtopHoe 000pyA0BaHUE AJIsi MPOBEACHUS HAOIIOACHUI, U3MEPEHHUIH,
HKCIEPUMEHTOB.

IIpakTHyeckasa padora «licnonp3oBaHuE pa3IMUHBIX METOAOB MPU HM3YUEHUHU MKUBBIX
CHUCTEM).

Tema 3. Buosorus kieTkun



Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS €AMHULIA KUBOro. VcTopus OTKPBITHS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOpHUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHMOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
anmekTpodope3, METOA  MEUYeHBIX aroMoB, auddepeHnmansHoe  HEHTpU(YTHPOBAHHE,
KyJIbTUBHPOBaHUE KJIETOK. M3y ueHue (DUKCUPOBAHHBIX KAemoK. DNEKTPOHHAs MUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdemoHcTpauuu

[optpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmumpr 1 cxeMbl: «CBETOBOH MHUKPOCKOI», «DIEKTPOHHBIM MHKpOCKom», «Hcropus
Pa3BUTHUS METOJI0B MUKPOCKOIIHI.

Ob6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX, )KUBOTHBIX U
OaxTepraIbHBIX KIETOK.

IIpakTuueckass padora «l3ydeHue MeTOAOB KJIETOUHON Omosorum (Xpomatorpadmusi,
anekTpodopes, auddepenunanbHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIEMEHTHI. Boaa u €€ ponb
KAK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPETrYJIALNH.
MuHepanbsHbIe BELIECTBA KIETKH, UX OMOIOTUYecKas poib. Poib KATHOHOB M aHHOHOB B KIIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Monekynbl. [lepBudnas cTpykrypa Oenka, MenTHaHAs
cBs3b. BTOpmyHas, TpeTwuHas, 4deTBepTHYHas CTPYKTypbl. JleHartyparusa. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIuu 0enkoB. /IpuoHul.

VYrneBoasl. MoHOCAaxXapuabl, AUCaXapHIbl, OJIMTOCaXapu bl U monucaxapu sl OOmui mian
CTpOEHUs U (PU3MKO-XUMHUUECKUE CBOMCTBA yTIeBOA0B. bruojornueckue QyHKIMH yriIeBOAOB.

Jlummasl.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Kmaccudukanmss — mummmos.
Tpurnunepuasl, Gochoaunubl, BOCKH, crepouibl. buomornueckue Gpynkiuu aunuaoB. Oomue
CBOICTBa OHONOTMYECKUX MEMOpaH — TEKy4YecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIyIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. [IHK u PHK. Ctpoenue HykienHoBBIX KuciaoT. HykneoTuasl.
[Tpuniun komrementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crimpaiib.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JJHK. Buasr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mmojekysie AT®. buonornueckue
¢byakimun  AT®. BoccraHOBIEHHBIE TICPEHOCUMKH, HUX (QYHKIUH B KIETKe. [[pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyiorus: OMOXUMHUYECKHE U OMO(U3MUYECKHE HUCCICIOBAHHS COCTaBa W
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenuposanue cmpykmypvl u  @QyHKYui
buomonexyn u ux Komniekcos. Komnvromepruiil Ou3atin u opeanuyeckuti CuHme3 OUOMONIEKV U Ux
HENpUpOOHbIX AHAN0208.

JdemoHcTpauuu

Hoprpetst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paunxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXHMBOM MIPHUPOAEH,
«PacnpeneneHne XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAEY.



Tabmunel u cxembl: «llepuonnyeckas TabauIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJBD», «BemiectBa B cocTaBe OpraHu3mMoB», «CTpoeHHE MOJIEKYNbl OenKay,
«CTpyKTypbl OelIKOBOW MONEKyIb», «CTpoeHHE MOJEKYT YrieBoAoB», «CTpoeHHe MOJIEeKYI
aunuoBy, «HykiienHoBble KUCTOTH, «CTpoeHre MOIEKYIbl ATD».

O6opyioBaHue: XUMUYECKas IOCy1a U 000pyI0BaHUE.

JladopaTopnasi pabora «OOHapykeHHE OCTKOB C MTOMOIIBIO KaY€CTBEHHBIX PEAKITUID).

Jla6opaTopnas padora «lccnenoBaHue HyKIEMHOBBIX KUCIOT, BBIIEJICHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema S. Ctpoenne u GyHKINH KIETKH

Tunsl KIETOK: 3yKapuoTHdeckas M Mpokapuotuuyeckas. CTpyKTypHO-(GYHKIMOHAJIbHbIE
00pa3oBaHMs KIETKH.

CtpoeHre TmpOKapUOTHUECKON KIeTku. KieTtouHas cTeHka OakTepwii ©  apXei.
Oco0OeHHOCTH CTPOEHUs TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crtpoenre u QpyHKIMOHUPOBAHUE DYKApUOTHUECKOM KieTku. [lna3maruueckas memOpaHa
(mma3manemma). CrpykTypa Mja3MaTudeckod MeMmOpaHbl. TpaHCHOPT BeWIECTB 4Yepe3
IUTa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (muddysus, obneryéHnas auddysus), aKTUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuriaemocts MemOpanbl. PaGota
HATPUK-KaJIMEeBOT0 Hacoca. DHIIOIMUTO3: MUHOIMTO3, (harouTo3. Dk301uuTo3. Kierounas creHka.
CrpykTrypa 1 (yHKIMH KJIETOYHOW CTEHKH pacTeHUi, TpuoOoB.

Huromnaszma. Ilutozonb. IluTtockener. JIBwkeHue uToruiazMbl. OpraHouibsl KIETKH.
OnHomMeMOpaHHbIC OpraHOWMBI KJIETKU: 3HAomIazMaTudeckas ceth (DIIC), anmapar I'onbmxw,
JN30COMBI, UX CTpoeHHe W (yHKIUU. B3auMOCBsS3b OJHOMEMOpPAHHBIX OPraHOWIOB KIIETKH.
CrpoeHue TrpaHyJSIpPHOTO peTHKyiayMa. Mexanusm nanpasnenus 6enxkosé ¢ OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. [nagkuii  (arpaHyJsipHBIN)
SHJIIOTIAa3MATHYeCKUi peTukyiryMm. CexperopHas (GyHKus anmapara [omsmku. Moougurkayus
benxos 6 annapame I onvooicu. Copmupoexa 6enkos 6 annapame I'onvoocu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kineTok. Kinerounsrtii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbdbuocenes (K.C. Mepesckosckuti, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MUTOXOHApUA U miacTuld. [lepBUuYHbIe, BTOPUYHBIE M CIOXKHBIE IUIACTHbBI
(OTOCHUHTE3UPYIONIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIGUKOIIACTHI  BBICIIUX
pacTeHUN.

HememOpannbie opraHouas! kieTkd CtpoeHne M (QyHKIMH HEMEMOpPAaHHBIX OpPraHOWIOB
KiIeTku. PubGocombl.  [lpomescymounvie ¢uramenmovr. MukpoduiaMeHTbl. AKmMuHoBbvle
Muxpoguramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMblULEeYHbIX KIemOoK.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHue H JABWKEHHE JKIYTHKOB M PECHUYEK.
MuxkpotpyOouku rutoriasmel. Llentpuons. berku, accoyuupogsanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHuuvle 6enxu.

Anpo. OGonouka siApa, XPOMATHH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
Snepublii 6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaTtuHa — TUCTOHBL. /[unamuka sdepHol
0001104KU 8 Mumose. SoepHulil mpancnopm.

Knerounsie  BkimtoueHusi. CpaBHHUTENbHAsh  XapaKTEPUCTUKA  KIETOK  JIYKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JdemoHncTpaumnu



Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE SyKapUOTHYECKOW KIETKW», «CTpOEHHE >KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHOI KiIeTkn», «CTpoeHre MUTOXOHIPpUNY», «Sapo», «CtpoeHue
NPOKAPUOTUYECKON KIETKI.

O6opyioBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX, XKHUBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepuanbHbIX KJIETOK.

Jla6opaTopHas padora «/3ydeHne CTpOeHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3y4yeHne CBOWCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopnas padora «VccrnenoBaHue miia3Moiu3a U ACMIIA3MOJIM3a B PACTUTEIbHBIX
KJIIETKaxX».

IIpakTHyeckas padora «/I3ydyeHre ABMKEHUS IUTOIMIA3MbI B PACTUTENBHBIX KIETKaX.

Tema 6. O0MeH BeliecTB U NpeBpalleHue JHEPTUun B KJIeTKe

AccuMWISIMS U TUCCUMWIISILIMSL — JBE CTOPOHBI MeTaboynn3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(HBIN U reTepoTpodHBII. YUacTue KUCI0poaa B OOMEHHBIX Ipolieccax. JHEPreTUIECKOoe
oOecrnieuenue kieTku: npeppaimienne AT® B o0OMeHHBIX mporeccax. DepMEeHTATUBHBIN XapaKTep
peaxiuii kineroyHoro Merabonuszma. @epMeHThI, UX CTPOCHUE, CBOWCTBA M MEXaHU3M JICHCTBUSI.
KodepmenTsl. OTamuust GepMEHTOB OT HEOPTAaHUYECKUX KaTaJM3aTOPOB. Belku-aKTHBATOPHI
OeNKU-UHTHOUTOPBl. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHUBHBIX pEaKUMid OT pa3IMdHbIX
bakTopoB.

[lepBuuHBIN CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oxkcueenHvlll  pomocunmesz 'y oakmepuu. Ceemocoouparowue nueMeHmsvl U HUSMEHMbl
peaxyuonHozo yenmpa. Ponb xmopomnactoB B mporecce porocunreza. CBeroBass U TEMHOBas
da3el. Pomoovixanue, Cs., Cs- u CAM-munvr pomocunmesa. IIponyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HHUTPH(PHULIUPYIOIIHE
OakTepuu, Kene300aKkTepun, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAYEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OposkeHUs U MX HCIOIb30BaHHE
YeloBeKOM. AHa’poOHbIE MHKPOOPTaHM3MbI KaK OOBEKTHI OWOTEXHOJIOTHH W BO30YIUTENH
00J1e3HEeH.

AdpoOHBIE OpraHW3MBI. JTambl YHEPTeTHYECKOro oOMeHa. I[loNroTOBHUTENBHBINA STarl.
['mukonu3 — 6ecKUCIOPOAHOE paCUICTNIEHUE TIIOKO3bI.

buonorudeckoe okuciaeHue, WM KIETOUYHOE AbIXxaHue. Poiab MUTOXOHIpHI B mpolieccax
Ouonornyeckoro okucieHus. Lluximyeckue peakuuu. OkxucautenbHoe (GochopuIrpoBaHUe.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmaszvl. llpeumymectBa a’poOHOro TMyTH OOMEHAa BEIIECTB Iepe] aHa’POOHBIM.
O heKkTHBHOCTH FHEPreTHUECKOro 0OMeHa.

JdemoHcTpauuu

Hoptpetsr: [Ix. [Tpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTE3», «DHepreTHueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

OO6opyioBaHMEe: CBETOBOM MUKPOCKOII, 000py0BaHUE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

Jla6opaTopHas paGora «/I3ydeHne kKaTaTUTHYECKON aKTUBHOCTH (PePMEHTOB (Ha IpuMepe
aMuUJIa3bl WIKM KaTanas3bl)y.



JlaGopaTopHass pa6ora «M3yueHue (QEpMEHTATUBHOTO pACHICIICHHUS TIEPOKCUIA
BOJZIOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX)».

Jla6opaTopnas padora «CpaBHeHue NpoIieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. Hacnencreennasi uHGopManusi M peajau3anus eé B KJeTKe

Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzarnus HacnencTBeHHOW wHHpopMalu. [ eHeTHYecKwil KON, ero CBOWCTBA.
Tpanckpunuus — mMatpuunbelidi cuHTe3 PHK. IIpyHIMIBI TpaHCKPUNLIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B GuocunTese Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GrocuHTe3e Oemka.

Coepemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHu3anus reHoMa y NpOKapuoT U
9yKapuoT. Perynsnust akTuBHOCTH T€HOB y TipokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
Monekynapnvie mexanusmvl Kcnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pecynayuu
pabomul eenos. Perynsaiys oOMEHHBIX MPoIieccoB B KiieTke. KiieTounslii romeocTas.

Bupycsl — HekneTouHble (GOPMBI KU3HU U 0OJMraTHble napasutbl. CTpOeHUE IPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwnwviti yuxn JIHK-cooepocawyux
supycos, PHK-codeparcawux supycos, baxmepuogazos. Obpamuas mpancKkpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a00neBanus YyenoBeka, >kuBoTHbIX, pactenuit. CIINJ], COVID-19, conmansHsie
U MEIULUHCKHUE TPOOJIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynkyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoncTpaumnu

[Toptpetsi: H. K. Konbnos, /1. 1. iBanoBCcKkuii.

Tabmuiet u  cxembl: «buocunres Oenka», «['eHetmueckuii ko, «Bupycs»,
«baxTepuodarm.

IIpakTHyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJI KJIETKHU

Knetounslii 1uki, ero mepuoisl u perymsauus. MHrepdasza u muto3. OcoOeHHOCTH
MPOIECCOB, MpoTekaronmx B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHuecKuii
(TTOCTMUTOTUYECKHIT), CUHTETUUECKUH M TOCTCUHTETUYECKUN (MPEMUTOTUYECKUIN) MEPUOJIbI
uHTepdhasbl.

Marpuunsiii  cunte3 JHK — pemmukaums. [lpunnuner  perumkanuun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl 1 TenoMepasa. XpoOMOCOMHBIHN
Ha0Op KJIETKH — KapHOTHUIL. JIMTUIOWIHBIA W TarUIOWIHBIM HaOOpBl XPOMOCOM. ['OMOJIOTHYHBIE
XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenne xietkn — muro3. CTaguum MHUTO3a U NPOMUCXOJSALIME B HUX IpoLecchl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buonornueckoe 3Ha4eHHE MUTO3A.

Perynsiuuss MutoTHyeckoro unukia kieTkd. [IporpamMmupyemasi kietodyHas rudenb —
aromnTo3.



Knerounoe sapo, XpoMOCOMBI, (YHKIMOHATIbHAS TeHOMUKA. Mexanusmol npoaugepayuu,
ougpepenyuposku, cmapenus u eubenu kiemox. «LJugpposas knemkay — buoungpopmamuieckue
Mooenu QYHKYUOHUPOBAHUSA KILEMKU.

JdemoHcTpauuu

Tabmuupl U cxembl: «KWU3HEHHBIM UK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmmukanms [JHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpompenapaTsl: «MUTO3 B KIETKax KOpeIIKa
JTyKay.

JlabopaTropHasi padota «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlabopaTopnasi padora «HaOmonerrne MuTo3a B KJIETKaX KOHYMKA KOpemnika Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax).

Tema 9. Ctpoenue 1 QyHKIUM OPraHU3MOB

buonorndeckoe  pazHooOpasume  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJIOHUAJBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OJIHOKJIETOYHbIE IPUOBI, OTHOKJIECTOYHbIE BOJOPOCIH, Ipyrue npoTucThl. KosoHuanbHele
OpraHU3MBlI.

B3anmocBA3b yacTeid MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBbI OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Txanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAS,
IPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHMsSI, PYHKIMA M pacHoOIOKEHUs
TKaHEW B OpraHax pacTeHHII.

TkaHM )KMBOTHBIX U Y€JIOBEKA. TUIBI )KUBOTHBIX TKAHEW: SMUTEINANIbHAS, COEAUHUTEIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOCHHUsS, (PYHKLUMH U PACHOJIOKEHHUS TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIMU OpraHoOB M CUCTEM OPIraHOB.

Omnopa Tena oprann3moB. Kapkac pactenuii. CkeneTbl 0OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHYTpeHHMI ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBikeHue oOpraHu3MoB. JIBMKEHUE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHHYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUN: TPONMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieuHas cucrema. Pednexc. CkenetHbie
MBIIIIBI U UX paboTa.

[Iutanue opranusmos. [lornomieHne Boabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. [IutaHue >KMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAapPEHUE.
[IuTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOIO TpakTa. llumeBapurenbHble
xenessl. [IuimeBapuTenbHas cuctema uenoBeka.

Jpixanue oprann3moB. [Ipixanue pactenuil. J{pixanue ®uBoTHBIX. uddy3us razos depes
NOBEepXHOCTh KIeTKU. KoxkHoe npixanue. JlprxarenabHas MOBEpXHOCTh. JKabGepHoe M JEroyHoe
JIbIXaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. ODBOJIIOIMOHHOE YCJIOKHEHHE
CTpOEHMS JETKMX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHash cHUCTEMa 4YesloBeKa. MexaHu3M
BEHTHJISIIIMH JIETKUX Y TITUI] K MIICKOMUTAIONMMX. Perynsmust npixanus. JprxatenpHbie 00bEMBI.

TpaHcoOpT BEMIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHCHoOpT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema u e€ opransl. KpoBeHOCHas ccTemMa o3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Cepale, KpOBEHOCHBIE COCyIbl U KpoBb. Kpyrm kpoBooOparieHwus.



OBOJIIOIMOHHBIE YCIOXHEHUS CTPOEHHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Beinenenne y opraHunsmoB. BeineneHue y pacreHuil. BblgeneHne 'y  JKMBOTHBIX.
CoxparutenbHble Bakyosu. Oprausl BbiienaeHus. OUabTpalys, cCeKperus 1 00paTHOe BCachbIBaHHUE
KaK MEXaHU3Mbl PabOThl OpraHoB BbIeJIcHUSA. CBA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIICTIUTEIIBHON cHucTeMaMu. BblaeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukm.
Crpoenue u GpyHkunoHupoBaHue HeppoHa. OOpa3zoBaHUE MOYH Y YeTIOBEKA.

3ammTa y OpraHu3MoB. 3allnuTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OaKTEepHii U LIUCTHI
npocTeimux. 3amuTa y MHOTOKIETOYHBIX pacTeHuil. Kytukyna. CpencrBa nacCMBHOM U
XUMHUYECKOH 3aIUTEl. OUTOHIIUAEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3aIIUTa OPraHU3Ma
or Oone3neil. VMMMmyHHas cucrtemMa uenoBeka. KIETOWYHBII M TyMOpalbHBIH HMMMYHHTET.
Bpoxnéuuelii u TpUOOpETEHHBIN  crnenu(UYecknid HMMMYHHTET. Teopusi KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Dpaux, @. M. bepner, C. Tonerasa). BocraauTenbHbIe OTBETHI
opranu3MoB. Posib Bpo)kIEHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxxumocTe M peryiduus y OpraHusMoB. Pa3gpaxumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisnus y pacTeHuM. POCTOBBIE BeliecTBa M HMX
3HA4YCHHUE.

HepBHas cucrema u peduexropHas peryjsius y >KUBOTHbIX. HepBHast cuctema u eé
OTJENbl. OBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y XUBOTHBIX. OTxemsl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XHUBOTHbIX. Pednexc u pednexkropHas ayra. besycinoBHble u
YCIIOBHBIC PE(IICKCHI.

['ymopanbHasi peryisuuss M OSHIOKPHUHHAs CUCTEMa JKUBOTHBIX M 4yesoBeka. JKenessl
OHAOKPUHHOM CHCTEMBI M HMX TIOPMOHBI. JlelicTBUE T'OpMOHOB. B3auMOCBsA3bp HEpPBHOH U
SHJIOKpUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdemoncTpaumnu

[Toptper: W. I1. [1aBnos.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIN,
«bakrepum», «lIpocreiimmey», «OpraHpl LBETKOBBIX pacTeHui», «CHCTEMBl OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHne HacekoMbix», «TkaHm pacTeHuin»,
«KopneBbie cuctembl», «CtpoeHue ctebns», «CTpoeHHE JHMCTOBOM IIIACTHHKM», «TkaHu
KUBOTHBIX», «Ckener dvenoBeka», «llumeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/pixaTtenbHas  cucremMa», «HepBHas cucrema», «Koxa», «MpllleyHas cucremay,
«BpienurensHas cucremMa», «OHIOKpUHHAsS cucTeMa», «CTpoeHHe MbIILb, «MMyHUTET,
«Kumeunononocrtusie», «Cxema nuTaHus pacTeHun», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KHUBOTHBIX», «CTpoenue runps», «CTpoeHHE IUIaHApUKW», «BHyTpeHHEEe CTpOEHHE HO0XKIAEBOIO
yepBsi», «HepBHas cucrema poib», «HepBHas cucrema narymkw», «HepBHas cucrema
nIpecMbIKaomuxcs», «HepBHasg cucrema nruny», «HepBHasg cucreMa MIIEKONUTAOIINXY,
«HepBHas cucreMa yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MUKPOCKOI, MHKpOIpenapaTshl OJHOKJIETOYHBIX OPraHH3MOB,
MUKpOIIpenapaThl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTEHHM, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIa)KHbIE MIPEMnapaThl
KMBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy10BaHKE [yl IEMOHCTPALIUM IOYBEHHOTO U BO3/YLITHOT'O MUTAHUS PACTEHUH, pacllenIeHNs
Kpaxmasia ¥ OelKOB Mo AeWCTBUEM (EPMEHTOB, 000pyA0BaHHE IS JEMOHCTPAIMK OMBITOB IO



U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHHW3Ma JbIXaTEJbHBIX JBHKEHUH, MOJIeNIu
TOJIOBHOTO MO3Ta Pa3JINYHbIX JKUBOTHBIX.

JlabopaTropHasi padora «/3yueHue TKaHEell pacTeHUID.

JlabopaTopHas padora «/3ydeHne TKaHel )KMBOTHBIX).

JlabopaTopHas padora «/3y4yeHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHOKeHNe U pa3BUTHE OPTaHU3MOB

@DopMBbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe (BKIItoUYasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecIIoI0ro pa3sMHOKEHUS: IIOYKOBAHUE, CIOPYJIIAHMA, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxxkenue. IlomoBbie kieTku, win TameTrsl. Meio3. Craguum Meiosa.
IToBenenue xpomocom B Mmeio3e. KpoccunroBep. buonornueckuii cMbIcii Meio3a U MOJIOBOTO
npoiecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxsieBoe pa3surue. ['amerorenes y uBoTHBIX. [1o0oBBIE jxene3bl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KJIeTOK. CiepMaToreHes u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy’kHOe, BHyTpeHHee. [lapTeHorenes.

WNnpuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOrHS — HayKa O Pa3BUTHU
opranusMoB. Mopghoecenes — 00Ha u3 enasHvix npobaem dsmopuonocuu. Konyenyus mopghocernos u
mooenu mopgocenesa. Ctanguu >MOpHOTeHe3a JKUBOTHBIX (Ha TpuMepe Jiaryiku). Jpooienue.
Tunsl apobnenus. [Jemepmunuposanuoe u Hedepmunupogaruoe opodnenue. bracmyna, munwi
onacmyn. OcoOEHHOCTH OPOOJICHUS MIIEKOMHUTAIOIMIUX. 3apOJIBIIIEBbIC JTUCTKH (TACTPYIISIIHS).
3aknagka OpraHoB W TKaHEW W3 3apoABIIIEBBIX JHMCTKOB. B3anMHoe BiMsHHE YacTel
Pa3BHUBAIOIIETOCS 3apoibliia (AMOpHOHANIbHAS MHTY KIS ). 3aKJIaIKa TJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXUyeCcKuX B3aUMOJICHCTBUI reHoB. BriusHue Ha SMOpUOHAIEHOE pa3BUTHE
pa3MyHbIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. [locTaomOpuonaneHblii mepuon. Ilpsimoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX JKMBOTHBIX.
bruonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta >XKUBOTHBIX. akTOpbl PETYISUUU POCTAa KUBOTHBIX U yenoBeka. Craguu
NOCTAMOPHOHATILHOTO PA3BUTUS y JKUBOTHBIX M 4esioBeKa. [lepHoabl OHTOTeHE3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Paszmuoxenue u pazsurue pacteHuil. ['lamerodut u ciopodut. Meio3 B )KH3HEHHOM ITHKJIIE
pactenuii. OOpa3oBaHue CIOp B mpoiiecce Meiiosa. ['amerorenes y pacrenuit. Omino10TBOpeHUE U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. /[BOIIHOE OIUIOAOTBOPEHHE Yy ILIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl pEryJIsIIUU OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumer 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « THITBI OECTIONIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXKeHHe »HBIUIEHBI», «Pa3MHOXEHHE Tuapb»,
«Meito3», «Xpomocomsl»y, «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEPMATO30UIa,
«OCHOBHBIE CTaiuu OHTOreHe3ay, «[Ipsmoe u HenpsAMoe pa3BuTHEY, «Pa3BuTHE MalICKOT0 KyKay,
«Pa3Butne capanun», «Pa3Butme mArymkw», «J/[BOMHOE OILUIOAOTBOPEHUE Yy LBETKOBBIX
pacteHuit», «CTpoeHHne ceMsiH OJHOAOJBHBIX U JABYAOJBHBIX PACTCHUN», «JKU3HEHHBIA LMK
MOPCKO KammycTbl», «JKU3HEHHBIN UK MXa», < KU3HEHHBIN [IUKJI TATIOPOTHUKAY, < KU3HEHHBIN
LIUKJI COCHBD».



OO6opyioBaHHEe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEpMaTO30U/I0B,
Mozeinb «L UK pa3BUTHSA JIATYIIKIY.

Jlaboparopnass pabGora «l3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass pa6ora «BrlsBlIeHHE NPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
JKUBOTHBIX».

JlaboparopHasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Wcropus craHoBiIeHNs U pa3BUTUS TEHETHKHU Kak Hayku. Pabotsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posb oTedecTBeHHBIX YuéHBIX B pa3Butun reHeTuku. Pa6otst H. K. Koneioa, H. 1.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjlIeIbHbIE
TEHbl, AJbTEPHATUBHBIC NPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3WUIOTA,
reTepo3uroTa, 4ucras JUHUS, THOPUAbI, TeHOTUN, ¢eHoTurn. OCHOBHBIE METOIbl TE€HETHKHU:
THOPHUIOTIOTHUECKUH, IUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETHUECKUH.

JdemoHncTpaumnu

[Toptpetsi: I'. Menaens, I'. ne ®pu3, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTobl TEHETHKI», « CXeMbI CKPEIIUBAHUS.

JlaGopaTopHas pa6oTa «/lpo3odmia kKak 00bEKT FeHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHnaens — 3akoH eMHO00pa3us ruOpuIoB
nepBoro nokosieHus. Ilpasuno noMuHupoBanus. Bropoi 3akoH MeHaens — 3aK0H pacIleIeHus
NpU3HaKoB. lluToMOrMYecKkre OCHOBBI MOHOTMOPHIHOTO CKpEIIMBaHUS. [ HMmoTe3a YMCTOTHI

ramer.
Ananusupyromiee  ckpemuBaHue.  [I[pOMeXyTOUWHBI  XapakTep  HAcJeIOBaHUA.
Pacumiennenne npu3HakoB NpH HETIOJIHOM IOMUHHUPOBAHUMU.
Jurubpunnoe ckpemuBaHue. Tperuil 3akoH MeHnens — 3aKOH HE3aBHCUMOTO

HacJIeJOBaHMsI MPU3HAKOB. [{uTomornueckre 0OCHOBBI AUTMOPUIHOTO CKPEIIMBAHMS.

CueruieHHOE HacnenoBanue npu3HakoB. Paboter T. Moprana. CuemnyieHHOe Hacie0BaHUE
T€HOB, HAPYUIEHUE CUEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHM3M ONPEIENIEHUs Moia. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TeTepOoraMeTHBIM MOJ. [eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HAaKoB, CLEIUIEHHBIX C MOJIOM.

'enotun kak wenoctHas cucrtema. llneiloTponusi — MHOKECTBEHHOE IEHCTBHE TEHA.
MHoOXecTBEeHHbIN ajuienu3M. B3auMopeiicTBue HeallsienbHbIX TI'eHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eneTnueckuii KOHTPOJb Pa3BUTHS PACTECHUM, >KUBOTHBIX M YEJIOBEKA, a TaKxke
(bU3MONIOrMYECKUX MPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX QyHKIUH. [ eHeTHYecKne MexaHu3Mbl
cUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBHS «XO3SIMH — Mapa3suT» U «XO35IMH — MUKPOOHOM).
I'eHeTnueckue acmeKThl KOHTPOJS M U3MEHEHHs HACIIEICTBEHHOW MH()OPMAIMHM B MOKOJICHUSIX
KJIETOK ¥ OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Menpaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOii 3akoHBI MeHnaenss», «Tperuii 3akon Menpaens»,
«Ananusupymouiee ckpemupanre», «Hemonnoe nomuanpoBanne», « ClemIeHHOE HACIIEIOBAaHNE
MPU3HAKOB Y apo3ouibh», «I'eHeTuka monay, «Kapuorumn yenoekay, «Kapuotun Apo30puiibn,
«Kapuotun nrutibl», « MHOXKECTBEHHBIN ajuieTu3m», «B3anumoielicTBre reHOBY.

OGopynoBanue: MOJAEIb ISl IEMOHCTpAIlMU 3aKOHOB €IWHOO0Opa3usi THOPUIIOB MEPBOTO
MOKOJICHUS] W PACIICIUIEHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIE0BaHUS MPU3HAKOB, MOJEIb JUIsl JEMOHCTPALIMM CLEIJIEHHOTO HACIEIOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{pozodumnay.

IIpakTuueckas padora «/3ydeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIWBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas paGora «l3ydeHue pe3yabTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS Y
JPO30(QHITBD».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3auMmopeiictBue reHotuna u cpeanl npu dopmupoBanun (peHotumna. M3MEeHIMBOCTH
npu3HakoB. KayecTBEHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKK. Buapl  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHASI.

MonudukaronHass U3MEHYUBOCTh. Poyib cpensl B (popMupoBaHUN MOAH(DHKAITMIOHHOMN
n3MeHunBocTH. Hopma peakiuu mpusHaka. BapuarmonHslld psa v BapuanvoHHas kpuBas (B.
Horanucen). CpoiicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

T'enoTunnueckas wu3MeH4YUBOCThL. CBOWCTBA TI'€HOTUIIMYECKOM W3MEHUYMBOCTH. BUIbI
TEHOTHITMYECKON N3MEHYNBOCTH: KOMOWHATHUBHAS, My TAaIlHOHHAS.

KoMOuHaTuBHas M3MEHUYMBOCTh. Melo03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYUBOCTU. POsTb KOMOMHATUBHOM N3MEHYMBOCTH B CO3JIJAHUU T€HETUYECKOTO pa3HO0Opa3us
B IIpeJiesiax OJIHOTO BU/JIA.

MyTanmonHass M3MEHYUBOCTh. Buabl MyTauuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYUMPOBAaHHBIE MYyTalMu. SIepHbIE M IUTOIUIA3MATUYECKHUE MYTAIlUH.
ComaTnyeckue M MOJOBble MyTaluu. [IpuynHBI BO3HMKHOBEHHMS MyTauuil. MyTareHbl U WX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTalMOHHOTO MIpolecca. 3aKOH FOMOJOTHYECKHX
panoB B HacieactBeHHoM wu3meHuuBoctd (H.M. BaBunos). BuesgepHass M3MEHYHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INUSEHEMUYECKUX (HAKMOPO8 6 HACIeO008aHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Horanucen, H. 1. BaBuios.

Tabmunpl u cxembl: «Bugel usmeHunBoctu», «MoaubukaunoHHasT H3MEHYHBOCTHY,
«KomOnHaTuBHAS N3MEHYHBOCTBY, «Meio3y», «OmnogoTBopenuey, «I eneTnueckue 3a001eBaHus
yeoBeKay, « Buapl myTauuin.

OOGopynoBaHue: >KUBbIE U TepOapHBIE SK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KUBOTHBIX C PA3IMYHBIMHU BUIAMU U3MEHUYUBOCTH.

JlaGopaTopnas pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAUDUKAIIMOHHOM
n3MeHYMBOCTH. [locTpoeHre BapualiMOHHOIO psijia M BapUallMOHHOU KPUBOD.

IIpakTHyeckas padora «MyTtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eHeTHKA Yejl0BeKa

Kapuotun uenoBeka. MexayHapoJaHas NporpaMma HCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
MeTonbl M3y4eHHS] TCHETUKH YEJIOBEKAa: TeHEaTOTHUeCKHid, OJU3HEIIOBBIN, [IUTOTCHETUICCKUA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnYeckuii. COBpEMEHHOE OmpenesieHre



TE€HOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHKE, B TOM 4yucie ¢ nomoubro [TIP-
aHanu3a. HacnencrBeHHble 3a001eBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JI€3HH YeOBEKa.
bonesnn ¢ HacnencTBEHHOW NpeApacoyIOKEHHOCTbIO. 3HAYEHUE MEIMLIHMHCKON TI'E€HETHKU B
NpPEOTBPALICHUN U JICUCHHUHM TE€HETHYECKHX 3a00JeBaHMN dYeloBeKa. MeIHKO-TeHETHYECKOe
KOHCYyJIbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHYECKOT0 Irpy3a». DTUYECKUE acTIeKThl
UCCIICIOBaHUN B 00JIACTH PElaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIIBHOCTH YellOBeKa K (PU3MUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpyKarollend cpenpl. ['eHeTnuyeckas NpeapacoiioKEHHOCTb
YeJI0BEKa K IMaTOJIOTUsM.

JdemoHcTpanuu

Tabmuuel u cxemsl: «Kapuotun yenoBeka», «MeToabl U3yueHHs] TEHETUKH YEJIOBEKa,
«I'enernueckre 3a00I€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBiieHHE U aHATIU3 POIAOCIOBHOM.

Tema 15. Cesiekunusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoXkACHHE CEeNeKUUMM W JoMmecThkanuu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcX0XKACHUS 1 MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Posib cenekiuu
B CO3JJaHUM COPTOB PACTEHHM 1 MOPOJ KUBOTHBIX. COPT, MOpoa, ITaMM. 3aKOH TOMOJIOTMYECKHUX
panoB B HacieAcTBeHHOW m3meHuumBoct H. WM. BaBuioBa, ero 3HadeHuwe Juisi CEIEKIMOHHOU
paboThLI.

MeToap! ceneKunoHHOM paboThl. VICKyCCTBEHHBINH OTOOp: MAacCOBBIN M WHAMBUIYaJIbHBIH.
Oranbl KOMOWHAITMOHHOW CeNeKIuH. VcmbiTanue mpou3BoAMTENCH 1o moToMcTBy. OTOOP MO
TEHOTHITY C TOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA M OTOOP IO T€HOTUITY C TOMOIIIBIO aHAJIN3A
JIHK.

NckyccTBeHHBII MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PaauanvoHHBIR H
XUMHUYECKHH MyTareHe3 KakK MCTOYHMK MyTalMid y KyJbTYpHBIX (OPM OpPTraHU3MOB.
Hcnonb30BaHne TeHOMHOTO pelakKTUPOBaHUsI U MeTOA0B pekoMOnHaHTHBIX JIHK mig nomyuenus
HCXOIHOr0 MaTepHasa sl CEJICKIHH.

[Tonyyenne mnonuruionoB. BuyTpuBunoBas rubpuamzauus. bauzkopoacTBeHHOE
CKpelBaHue, WM HHOpuIuHT. HepoacTBeHHOE CKpelBaHue, WiId ayTOpuauHT. ['eTepo3uc u
ero npuuuHbl. Mcrnonb3oBaHue rerepo3uca B cenekuuu. OrganéHHas rubpuauzanus.
[Ipeononenne Oecrmuoaust MEXBUAOBBIX THOpUIOB. JIOCTHXKEHUS CENeKUUM pacTeHUul u
KUBOTHBIX. «3€1EHAS PeBOTIOYUA.

CoxpaHeHHE U H3Y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHHH M UX JMKHX
poauUeit i CO3/aHusI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IHCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemudecKuMu pecypcami CenbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHDBIX 6 YEJIAX VIVUULEHUS CYUWEeCMBYIOWUX U CO30AHUA HOBLIX NOPOO, JTUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUueM COBPEMEHHbIX MeMmo008 HAYUHbIX UCCIE008AHUL, NEPeO0BbIX el u
NepcneKmueHbIX MexHON02UL.

JdemoHcTpanuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykbsuenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmunps! 1 cxembl: «L{eHTpbl MPOUCXOKAECHUS U MHOT000pa3usl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJICICTBCHHOM HW3MEHYHMBOCTH», «METOIBI CENeKIUN»,
«Otnanénnas rubpuauzanus», «MyTtareHes».

JlabopaTopHas pabora «/3ydeHune COPTOB KyJBTYpHBIX PACTEHHM M MOPOJ IOMAaIIHUX
KUBOTHBIX).



JlabopaTopHas padora «/3ydyeHre METOI0B CEJIEKIIMHU PACTECHUI».

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHKEHUS CEJNEKIMH PACTECHHM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHIMIO, MJIEMEHHYIO (hepMy, COPTOUCIHBITATENIbHBIH YYacTOK, B TEIIMYHOE
XO3SHCTBO, B JIJAOOPATOPHUIO arpOyHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHSI U CHHTeTHYeCKasi 0M0JI0T U

OOBeKTHI, HCIONBb3yeMble B OHMOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIE KYIBTYpHI,
MHUKPOOPTaHU3MBI, HUX XapakTepucTuka. TpaaunuoHHass OWOTEXHONIOTHS: XJebomeueHue,
MOJTy4Y€HUE KHUCIOMOJIOUHBIX MPOAYKTOB, BUHOAENUE. MUKpoOHonoruueckuii cuute3. OObeKTh
MUKpOOHOIOTHYecKuX TexHosoruil. [IpousBoactBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanve  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIbIO NTOJIy4EHHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpEYarolyecs B PUpPoe OMOCUHTETUUECKHE Ty TH.

Knerounas unxeHepus. MeToasl KyJbTypbl KJIETOK M TKaHEW PACTEHHl U KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuaM3anusi U coMaThdeckuil sMmOpuorenes. lcmonb3oBaHue
TaliOUJ0B B CEICKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHBbIX anmumen. FHcnonvzoseanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOZOTBOPEHHUE.
PexkoHCTpyKIMS SMIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIaHTAlUH SAEP KIETOK.
Texnonocuu  0300posnenus,  KyIbMUBUPOBAHUA U MUKPOKIOHANLHO2O — PA3SMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI M T€HHasi MHkKeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHpPOBaHUE
pexkomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM U TEHHOM WHXXEHEPUHU. ODKOJIOTUYECKHE M HTHUYECKHE MpPOOJIeMbl TeHHOU
WH)XCHEPUH.

Menununckue ouorexnonoruu. Iloctrenomuas mudposas meaununa. [1IP-auaraocTuka.
MeTa00I0OMHBIN aHAIHN3, TCHOLIEHTPUYCCKUN aHATU3 MMPOTEOMa YeJIOBEKa ISl OLIEHKH COCTOSHUS
€ro 3/10poBbs. Vicronb30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
IUTSE pa3paboTKH (hyHAAMEHTAIbHBIX OCHOB MEIULMHCKUX TEXHOJOTHH, CO3/1aHUsl KOMIUIEKCHBIX
TKaHEH coYeTaHHeM TEXHOJOTMH TpEXMEpHOro OMONMpPHHTHHrA W ckaddonauHra 1 pereHus
3a7a4 NEPCOHATM3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecrneuyeHUus: KOMOMHHPOBAHHOW 3aIlMUTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJIEKYJISIPHBIX MeXaHu3MoB (yHKimoHupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdemoncTpauuu

Tabmunpt u  cxembl: «lcnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
pOU3BOACTBEY, «KileTouHas nHxeHepus», «l eHHast HHXKEHEepUsD».

JlaGopaTopHas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «lloayueHue MOJIOYHOKHUCIBIX TPOAYKTOBY.

IKcekypeusi «brorexHomorHs — BaKHEHIIas MPOU3BOAUTEIbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE IPOU3BOACTBO).

11 KIIACC
Tema 1. 3apoxneHue U pa3BUTHE IBOJTIIHOHHBIX NPeACTABIEHUA B O0HOJIOTHHI

OpomonuonHas teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
Y Hay4dHas aedarenbHocTs Y. JlapBuHa.



JBuwxkymme cuibl 3Bomtonuu  BuigoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXKEHHUS OPraHU3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTb, Oopnba 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuareTndeckoii Teopuu 3Bomtonuu (CTI). HeltrpanbHas Teopust SBOIOIHH.
CoBpeMeHHas 3BONIIOIIMOHHAsT OUosIorysl. 3HaUYE€HUE SBOJIOLMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHON KapTUHBI MUPA.

JdemoHcTpanuu

[loprpersl: Apucrorens, K. JIlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupr u cxembl: «Cuctema xuBoi npuponbl (no K. Jlunuew)», «JlecTHHIa KuUBBIX
cymects (o Jlamapky)», «Mexanuszm popMUPOBaHUS MPUCTIOCOOIEHUH y PACTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyta myremectsust Y. Jlapsunay», «Haxonku Y. [lapsunay,
«Dopmbl 60pBOEI 32 cymecTBoBaHUEY, «Ilopoasl romybei», « MHOrooOpasue KyJabTypHBIX (GOopM
KarmycTb», «llopoapl AOMamIHUX >KUBOTHBIX», «Cxema oOpa3oBaHHS HOBbIX BUAOB (mo Y.
HapBuny)», «CxeMa COOTHOIICHHSI IBWXKYIIUX CHJI SBOMIONHUN», «OCHOBHBIC TMOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MUKpPO03BOIIOLUS U €€ Pe3yJIbTaThl

[Tonynaums kak sneMeHTapHas eauHuna 3Boroluu. COBpEMEHHBIE METObl OLEHKH
TeHEeTHUYECKOTO pa3HO00pa3us U CTPYKTYphI nomymsiuil. 3smeHeHne reHooHaa MOy SN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (AKTOpPBl (IBMIKYIIME CHIIBI) SBOJIONHMH. MyTaIlMOHHBIA TPOIECC.
Komb6unatuBHas u3MeHUUBOCTS. Jlpeii reHoB — ciyuaiiHble HeHAIIPaBICHHbIE U3MEHEHUS YaCTOT
aieneid B monynsanusax. Ddext ocHoBarens. Ipgexm dOymuiiounozo eoprviuika. CHudiceHue
2eHemuU4ecko20 pasHoobpasus: npuduHsl u creocmsus. Ilpossnenue s¢pghexma Opetigha 2enos 6
oonvwux u maneix nonyiayuax. Mwurpammn. M3omsmms momynsnuii:  reorpadudeckas
(mpocTpaHCTBEHHAs ), OMooTHUYECcKas (pPEepOyKTHUBHA).

EctectBennblii or60op — HampaBisiiomuii gaxtop 3Bomound. DOpMbl €CTECTBEHHOTO
or0opa: IBWXKYUIMHA, CTaOWIM3UPYIOUIMHA, paspbiBaromuii (nu3pynTuBHbIN). [lomoBoit or6op.
Bo3HMKHOBEHME U HBOJIIOLUS COLIMATIBHOTO MMOBEACHUSI )KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KaK pe3yJIbTaT MHUKPO3BOJIONUU. BO3HHKHOBEHHE
MPUCTIOCOOICHUI Yy Opranu3MoB. ApoMopdo3bl 1 uanoagantanuu. [Ilpumeps! npucrnocobneHuit y
OpraHu3MoB: Mop¢oJoruueckue, (U3NOJOTHUECKUE, OHOXUMHUYECKUE, IOBEJCHUYECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BupmooOpa3zoBaHue Kak pe3yibTaT MHUKPOIBOIOIHH.
Wzomsiust — kimoueBoit  paktop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS:
alsionaTpuueckoe  (reorpaduyeckoe), CHUMIATPUUECKOE (IKOJIOTUYECKOE), «MIHOBECHHOE
(monumuonauzanus, TtuOpuan3anus). JJIuTenbHOCTh BONTIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl HOPMHUPOBAHKS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp sBomronmoHHo# Ouonormu B pa3pabOTKE HAy4HBIX METOJOB COXPaHCHHS
6unopazHooOpazus. MUKPOIBOIIONMS W KOIBOJIOLMUS TMApa3sHUTOB M HMX X035€B. MeXaHU3MBbI
(GbopMUPOBAHUS yCTOWIMBOCTH K aHTHOMOTHKAM H CIIOCOOBI OOPHOBI C HEH.

JdemMoncTpanuu

[Toptpetsr: C. C. YetBepukos, O. Maiip.

Tabnuuel 1 cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «[lomyauoHHas CTPYKTypa BHIA»,
«Cxema mposBieHHS 3akoHa Xapau—BainOepra», «/IBKyIiue CHIIBI  BOJIIOIUNY,



«OKOJIOTHYECKasT M30JSANUs TOMYJISIHMA ceBaHCKOH (opemmn», «['eorpaduueckas H30ISAIUAS
JMCTBEHHMIIBI CHOMPCKOM U JTMCTBEHHMIIBI Aaypckoit», «[lomyasiuoHHble BOJHBI YUCIEHHOCTH
XHUIIHUKOB M KepTB», «Cxema [eHCTBUS ecTeCTBEHHOro oToopa», «Dopmbl OOprOBI 32
CYILIECTBOBAHUEY, «MHycTpuanbHbIi MEJIaHU3MY, «OKuBble HCKOIIaEMBbIE»,
«IToKpOBUTENBCTBEHHAs OKpacka XKHUBOTHBIX», «lIpeaympexnaromas oOKpacka >KUBOTHBIX),
«Dusnonoruueckre agantauumy», «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpykTypa Buga B mpupoae», «CrnocoOs
BupooOpa3oBanus», «l'eorpaduueckoe BUmooOpazoBaHue TPEX  BUAOB  JIAHABIIICH,
«JKoJoTUYECKOe BUI000pa3zoBaHue BUIOB cuHHI, «[lomurmmouasr pactenuit», «KamycTHo-
peneUYHBIi THOPUTY.

O6opynoBanue: repOapuy pacTeHU, KOJJIEKIIMHM HACEKOMBIX, Yyyesa MTHUIl U 3BEpei ¢
OpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOOJICHUH, Uydena NTUI] U 3Bepeil pa3HbIX BHUIOB, repbapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopHasi padora «BrIsiBJIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUJIA».

JlaGopaTopnass paGora «llpucmocoOneHus OpraHu3MOB M HMX OTHOCUTENIbHAS
EJIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHIOB 110 MOP(HOIOTUIECKOMY KPHTEPHIOY.

Tema 3. Makpo3sosonusi H e€é pe3yJbTaThl

Mertoap! u3yueHuss Makpo3BoJronuy. [lareoHToIOrMYecKue METOAbl U3YUEHUS SBOJIOLNH.
[epexoaubie GopMbl U GUIIOTEHETUYECKHE PSIIbI OPTaHU3MOB.

buoreorpaduveckne Metonpl u3ydeHus osBomonnd. CpaBHeHue ¢uopsl u  (ayHbI
MaTEepUKOB U OCTPoBOB. buoreorpaduyeckue odnactu 3emiau. BUabl-sHIEMUKN U PETUKTHI.

DOMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUUECKUE METOAbI U3YUYCHHS SBONIOIHH.
I'enernueckue MeXaHHU3MBbl IBOJIIOLIMM OHTOIEHE3a M IOSBICHMS 3BOJIOLUOHHBIX HOBIIECTB.
['oMosornuHele M aHaJIOrMYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3Mbl. MoOJIEKyIISIpHO-
FEeHeTUYEeCKHue, OHOXMMHUYECKHE U  MaTeMAaTUYeCKMe METOJbl H3YYEHHS  SBOJIIOLMH.
["omonornynsie renbl. CoOBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETHYECKUX JePEBbEB.

XPpOMOCOMHBIE MYTAIMU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBONMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocts 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINU.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroinep, O. I'ekkens.

Tabmunel U cxeMbl: « DUIOTCHETUIESCKUH P JIOMIATN, «APXEONTEPUKCY, «3BEPO3yObIe
seps», «Crerouedansy, «Punnodurer», «CemeHHBIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emnn», «Jlpelid koHTHHEHTOB», «PemukTel», «HavampHble CTaguu SMOPHUOHAIBLHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX), «I OMOJIOTMUHBIE U AHAJIIOTUYHBIE OpraHbDy, « Py TUMEHTHI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI YeNoBEKa M HIMMIIAH3e», «[JaBHBIC HampaBICHUS
ABOJIIOLINNY, «O011I1E 3aKOHOMEPHOCTH BOJIIOLIUNY.

OO6opyoBaHue: KOJUICKIUHU, repOaphu, MYJSDKA HCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hay4Hbie THMMOTE3BI TPOUCXOXKICHUS >XKU3HU Ha 3emie. AOHMOTEHE3 W TaHCIEPMHUs.
JloHay4HbIE TIPEICTaBICHUS O 3apOXKACHUU >KU3HU (KpealmoHH3M). ['umore3a MOCTOSIHHOTO
caMo3apo:KJIeHUs KU3HU U €€ onposepxkenue oneitaMu ®@. Penu, JI. Cnannannanu, JI. I1actepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOJIOTUS.



OcHoBHbIE 3Tanbl HeOpraHuueckoi sBosonuu. [InanerapHas (reosoruyeckas) SBOJIIOLHUS.
XumHuuecKkasi 3BOIIONMs. AOHOr€HHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
OmnsiT C. Musiepa u I'. FOpu. O6pa3zoBanue nonumepoB U3 MoHoMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runote3a nepBuyHoro OynpoHa J[x. XonneiiHa, reHerndeckas rumnoresa I
Ménnepa. Pu6osumsr (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. ®opmupoBanne MemOpaH
Y BO3HUKHOBEHUE NPOTOKJICTKH.

Hctopus 3emnum u Meroabl €€ wu3ydeHusa. Vckomaemble OpraHM4ecKHE OCTATKH.
l'eoxpononmorust u e€ wmeroxbl. OrtHocuTenpHass W aOCONIIOTHAsT  T'€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mkana: 0HbI, 3pbl, IEPUOJIBI, STOXH.

HavanpHble sTansl OpraHn4yecKkoi sBosronMH. [losBieHNE M 3BONIONMS NEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HHMKHOBeHHME mepBbIX 3kocucTeM. CoBpeMeHHblE MHKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emie coobmecTtB. Crpomartonutel. Ilpokapuotsl u
9YKapUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CHMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKICHUE BHUPYCOB.
[TpoucxoxneHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl SBOJIIONWU BBICIIUX pacTeHHd. OCHOBHBIE apoMoOp(o3bl PaCTEHHIA.
Brixon pactenuit Ha cyuny. [losiBneHne cmiopoBbIX pacTeHUH U 3aBO€BaHUE UMHU CyITu. CeMEHHbIE
pactenus. [IponcxoxneHne BETKOBBIX PAaCTEHUM.

OcHOBHBIE 3Tambl 3BOJIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NMOSBIICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpIOBEIE
»KuBOTHBIC. JKU3Hb B BOjC. DBOMIONUSA MO3BOHOUYHBIX. [IporcxoxaeHue ampuOnii U penTUINi.
[Tpoucxoxaenue miexonuraromux M nrtul. IlpuHnun kmodyeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMHU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 ApaM U NeproJaM: apxel, IpoTepo30i, Maneo30i, Me30301,
KaiiH0301. O0111as XapakTepUCTUKA KJIMMaTa U reojIorndeckux nporeccos. [losBnenue u pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHME: €ro yCIOBHS M BIMSHHME Ha Tra3oBbI COCTaB
aTMocdepsl.

MaccoBble BBIMHpaHMsI — IKOJIOTMYECKUE KpU3MCHI INpouutoro. [IpuunHbI U ciencTBus
MacCOBBIX BbIMUpaHUH. COBPEMEHHBIA HKOJIOTHYECKUN KpH3HC, ero ocoOeHHocTH. [Ipobiema
coXpaHeHHUs OnopazHooOpa3us Ha 3eMIie.

CoBpeMeHHas cucteMa opraHuueckoro mupa. [IpuHuunel kimaccudukanua OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpaumnu

[Toptpets: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. Y. Onapun, [[x.
Xonpgenn, I'. Mémnep, C. Mumep, I'. IOpn.

Tabmunet u cxemsl: «Cxema ombita @. Penuy, «Cxema omnbita JI. [lacTepa mo u3yueHuUto
camo3apoxeHus xu3zHm», «Cxema omnbita C. Muepa, I'. FOpu», «3Jrtanel HeopraHudeckon
IBONIIOLIMMY, «I'eoxXpoHoIOrnyecKkas mkana», «HadanbHble 3Tanbl OpraHUYECKON 3BOJIIOLUN,
«Cxema 00pa3oBaHus HYKapHOT MyTEM cuMOnoreHesa», «Cucrema xKuBOM Npupos», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuid», «PUHMOPUTB, «OJHOKIETOYHBIE BOJOPOCIN,
«MHoroknerounsie  Bogopocinm», «Mxm», «llanoporHukm», «l['0JI0OCEMEHHBIE paCTEHUNY,
«OpraHbl 1IBETKOBBIX pacTeHHi», «Cxema pa3BUTHSA JKMBOTHOTO MHpPa», «ApomMopdo3bl
KUBOTHBIX», «lIpocreitmme», «Kumeunononoctusle», «llnockue uepBu», «UneHucToHOTHEY,
«Pw10BI», «3emHOBOIHBIC», «IIpecmbikarommecs», «lltumby, «Miekonuraroniue», «Pa3purue
JKU3HM B apXeUCKou spe», «Pa3BUTHE XKHU3HU B INPOTEPO3OMCKON 3pe», «Pa3BurHe XU3HU B



NaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKON 3pey, «Pa3BUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMeHHas cucTeMa OPraHMYeCKOro MUPay.

O6opynoBanue: repOapu pacTeHUN Pa3IUYHBIX OTAETOB, KOJUICKIIUA HACEKOMBIX,
BIIQXKHBIE Tpenaparbl >KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydejla NTHIl M 3BEpei, KOJUIEKIMH OKAMEHEJIOCTEH, MOJE3HBIX
MCKOIIaeMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryaabHasa JabopatopHas padora «MonenupoBanue onbsiToB Mumiepa—tOpu mno
U3yYEHHUIO a0MOTeHHOT0 CHHTE3a OPraHUYEeCKHX COSMHEHH B IEPBUYHOI aTMochepe».

Jlabopatopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOMAEMBIX OCTATKOB JPEBHHUX
OpTaHU3MOBY.

IIpakTHyeckas padora «3yueHrne 0cCOOEHHOCTEN CTPOCHUS paCTEHUI Pa3HBIX OTIACIOBY.

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIXY.

Tema S. IIpoucxokaeHue 4e10BeKa — AHTPONOreHe3

Pa3nens! u 3anaun aHTponosoruu. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE NPENCTABICHUNA O MPOUCXOXKICHUU 4YeIOBeKa. Pelnruno3Hbie BO33pEHUSI.
CoBpeMeEHHbIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka ¢ OKMBOTHBIMHM. (CHcTeMaTHUECKOE TIOJIOKEHUE  YellOoBeKa.
CBuzerenbcTBa CXOJACTBA Ue€JIOBEKa C JKUBOTHBIMHM: CpPaBHHUTEIbHO-MOp(donoruueckue,
sMOpuoNoTHYeCKUe, (HU3HOIOr0-OMOXUMHUYECKHe, MoBeAeHueckne. OTauuus YeioBeka OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxymiue cuibl (pakTopbl) aHTPOIIOTeHe3a: OMoJoTHYecKue, connanbabie. COOTHOIIEHNE
OHMOJIOTUYECKHX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaJMK aHTpoIIOreHe3a. PaHHMe yernoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI) U
paHHUE TOHTUABI — OOIINe MPEIKH YETOBEKOOOPA3HBIX 00€3bsH U JOJeH. ABCTPATOMUTEKH —
JIBYHOTHE MpEIKU Jroacil. YeloBeK yMelnblid, MEPBbIE M3TOTOBICHHUS OPYAHil Tpynaa. UemoBek
MPSIMOXOJISIIIIMI M TEPBBIA BBIXOJ JIFOAEH 3a mpenensl Adpuxu. YenoBek remenbOeprekuii —
001l mpeaoK HeaHepTaIbCKOT0 YeIOBeKa U YeIOBeKa pa3yMHOro. YeaoBek HeaH1epTaabCKUi
KaK BHUJ JIIOJEH XOJIOJHOrO KiuMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA, JEHHCOBCKHM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najeoreHoOMHKa.

DBOJIIONMS COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIM OTOOP B MOMYJISIMSAX YEIOBEKA.
MyTtanumonHbIi niporiecc U nonuMopdusm. [lonynsiuonHble BOJIHBI, Apeiid TeHOB, MUTpalUs U
«3(h ekt ocHOBATENS» B MOMYJISIIHUAX COBPEMEHHOT'O YeIOBEKa.

Uenoseueckue packl. [lonarue o pace. bonbimme pacel: eBporieougHas (€Bpasuiickasi),
aBCTpaso-HerpouIHas (IKBATOpHAIIbHASI), MOHTOJIOWIHAs (a3uaTCKO-aMepUKaHCKas). Bpems u
NyTH pacceleHusl 4YeloBeKa Mo TIuiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [Iprcnoco0aeHHOCTh YeI0BeKa K Pa3HbIM yCIOBHAM OKpY KaIOIIeH
cpensl. Brusiaue reorpadudeckoil cpeasl n apeiida reHoB Ha MOPGOJIOTHIO U (PHU3HONOTHIO
YeJI0BeKa.

MexaucuuIUIMHApHbIe METoAbl B (u3uueckod (OMOIOTUYECKOM) aHTPOMOJIOTHH.
OBOJIOMOHHAsA  AaHTPOIOJIOTMS M MAJCOAHTPOIIOJIOTHS  UYEJIOBEUYECKUX  MOIYJIALHUM.
buocouuansHble  HccinedoBaHMA ~— OpUpOnAbI  yenoBeka.  VccinenoBaHue  KORBOJIOLMU
OHMOJIOrMYECKOr0 U COLMAIBHOIO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. dapsun, JI. JIuku, 4. f. Porunckuii, M. M. I'epacumos.



Tabmuupl u  cxeMbl: «MeToabl  aHTpOMOJIOTHH», «['OJTOBHOW MO3r deloBeKay,
«UYenoBekooOpa3Hble 00e3bsHBDY, «CKeJeT ueloBeKa M CKeJleT MuMMaH3e», «PyIuMeHThl u
aTaBU3MbI», «/[BHXKyIIME CHUJIBI aHTPONOreHEe3a», «DBOJIOMUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «4enoBek yMmenslit», «4enoBek npsAMOXOIAMi», «/IeHUCOBCKUM YenoBEeK»
«Heannepranbupl», «KpomanboHibl», «llpenku vemoBeka», «ITambl 3BOJIOLUU YETIOBEKA,
«Pacepl uenoBekay.

O6opynoBaHue: MyJSKH OKaMEHEIOCTeH, PEIMETOB MaTepUANIbHON KYJIbTYyphl IPEIKOB
4eloBeKa, penpoaykiun (pororpadun) KapTHH ¢ MEPOTOTUISCKIMHE U OMOICHCKUMHU CIOKETaMHU
IIPOUCXOXKIECHUS 4eloBeKa, (Gororpapuu HaXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET
YeJI0BEeKa, MOJENb Yepera 4YeJoBeKa M 4Yeperna MIMMIIAaH3€, MOJENIb KUCTH YeJIOBEKA M KHUCTH
HIMMIIaH3€, MOJEJIH TOpca MPEIKOB YETIOBEKA.

JlaGopaTopnass paGora «/I3ydeHue OCOOCHHOCTEH CTpOCHHS CKeJeTa ueJoBeKa,
CBS3aHHBIX C MIPSIMOXOKIACHUEM.

IIpakTnueckasi padora «/3ydyeHre 3KOJOrMYECKUX aJanTalliid YE€TOBEKa.

Tema 6. Jxo0J10THs1 — HAYyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HaJOPraHNU3MeHHbIX
CHCTEM C OKpY Kalolien cpeaoi

3apoxaeHue U pa3zButue skonoruu B Tpyaax A. ['ymbonsara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaum skosioruu. CBsizb
3KOJIOTUHU C APYTUMHU HAyKaMH.

Mertoap! skonoruu. [loneBeie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJOTMU: HNPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KaloIIeH Cpeibl: JOKaJIbHBIH,
PErHOHAIBHBIN U TJI00ATBHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHWM [Jis YeJlOBEeKa. JKOJOTMYECKOE MHUPOBO33pPEHUE KAK
OCHOBAa CBA3E€H 4eyoBeuecTBa € Npuponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIBTYpbl U
IKOJIOTHYECKOM IPaMOTHOCTH HACEJICHUSI.

JdemoHcTpaumnu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuner u cxembl: «Pazmensl skonorum», «MeToasl 3komoruny, «CxeMa MOHUTOPUHTA
OKPYXaIOIIEH CpeabD».

JlabGopatopHas padora «/3yueHre METOA0B IKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa 00MTAHUSA

Okonorndyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
IKOJIOTUYECKUX  (pakTOpoB:  abuoThyeckue, OUOTHYECKHE, aHTponoreHHole. OOmue
3aKOHOMEPHOCTH JACUCTBUS dKoJorndeckux aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnueckue akropsl. CBET Kak sKonornyeckuid gpaxrtop. JelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTWYECKHE TPYMIbl PACTEHUHl M JKUBOTHBIX IO
OTHOILIEHUIO K cBeTy. CurHasibHas poib cBera. @oronepruoansm.

Temnepatypa kak skojoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPTaHU3MBL.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTs Kak 3konoruveckuit dakrop. [IpucrmocoOiieHns pacTeHHW K IOAICPIKAHUIO
BogHoro Oamanca. Kmaccudukanus pacTteHuid 1o OTHOIIEHHIO K Boxe. IlpucmocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYINHAS, MOYBCHHAS, TIIyOMHHAs
MOJMTOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX cpefax.

buonorudeckne purmel. BHeniane u BHyTpeHHUE pUTMBI. CyTOYHBIC ¥ TOJUYHBIC PHUTMEI.
[IpucrocobaeHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHUH KU3HH.

JKuznennsie dopmbl opranu3mMoB. [lonsitue o xuzHeHHOU (Qopme. JKusHeHHBIE (HOPMBI
pacTeHUii: NepeBbsi, KyCTapHUKH, KYCTapHHUKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TPAaBHI.
XKuznennole (GOpMbI KUBOTHBIX: THAPOOHMOHTHI, TC€OOMOHTHI, a’3pOOMOHTHI. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  ¢dakTopbl. Buabl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyalnu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxJieOHW4ecTBO). Herpoduueckne  B3aMMOAEUCTBUS  (TONMHUYECKHE,
dopuueckue, (pabpuyeckue). 3HaueHHE OUOTHUYECKUX B3aUMOJCHCTBUM ISl CYIIECTBOBAHUS
OpraHu3MOB B cpezie ooutanus. [[puHINMT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

TabGnuupl 1 cxembl: «IKosnornyeckue (Ppaxkropb», «CBETOBOM CIEKTP», «IKOIOTHUECKUE
TPYTITBI )KUBOTHBIX IO OTHOILICHHIO K CBETY», «TeIIOKPOBHBIEC JKUBOTHBIEY», « X 0JIOJHOKPOBHEIE
KUBOTHBIEY», «DU3NOIOTMYECKUE aJanTallM >KUBOTHBIX», «Cpelabl OOWTaHUS OPraHU3MOBY,
«buonornyeckue putMb», «KuzHeHHble HOPMBI pacTeHu», « KuzHeHHbIe POPMBI )KUBOTHBIX),
«DKOoCHCTEMa HIMPOKOJIMCTBEHHOIO Jeca», «IKOCHCTEMa XBOMHOTO Jsecay, «llemu nuranus»,
«XumangyectBoy, «I[lapasutuzm», «Konkypenmus», «Cumomnosy, «KommeHcammzmy.

OGopynoBanue: repbapuu pPAacTEeHWH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIUSHUIO
pa3IMYHBIX  OSKOJOTHYECKHX  (akTopoB, TepOapuu  CBETONIOOWBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOWBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIE
pactenusi, repOdapuu U KOJJIEKIIUH TETIOII00UBBIX, 3MMOCTOMKHIX, MOPO30yCTOMYMBBIX PACTCHUH,
gy4ena NTHLl W 3BEpei, repOdapum pacTeHWil, OTHOCAIMUXCA K rurpoduram, kcepoduram,
Me30¢uTaM, KOMHATHbIE PACTEHUS TaHHBIX TPYIII, KOJUIEKIIMH dKUBOTHBIX, OOUTAIOMIMX B Pa3HbIX
cpenax, TrepOapuu M KOJNJIEKUMH PACTEHHMM W JKUBOTHBIX, OOJAJAOIIUX 4YepTaMu
NPUCTIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBMH JKM3HH, TepOapuu M KOJUICKIIUU
PACTCHHIA U KUBOTHBIX Pa3IMYHBIX KU3HCHHBIX ()OPM, KOJUICKIIUH KUBOTHBIX, YYaCTBYIOIIHUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopHas padora «BrisiBieHue npucnocoOIeHI OpraHu3MOB K BIUSHHUIO CBETAY.

JlaGopaTopHass paGora «BbIsSBICHHE NPUCTIOCOONICHUN OpPraHW3MOB K BIIUSHUIO
TEMIIEPaTypbI».

JlabopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MECT
oOUTaHUM.

Tema 8. JkoJi0rusi BUA0B U MOILYJIS LU

DKOJIOTUYECKHE XapaKTePUCTUKU MOy ssnuu. [lomynsmus kak Onosorudeckas CUCTeMa.
Pons HeomHopomHOCTH cpenbl, puznyeckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBaHNU IPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJIsiuii. OCHOBHBIE TTOKA3aTENH MOMYJIISIUH:
YHCJICHHOCTb, TUIOTHOCTh, BO3pPACTHAash M IOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKojoryueckas CTpykTypa nomyisiuuu. OleHKa YUCIEHHOCTH MOmyJsuuu. J(nHamuka
MOMYJISIIUK U € peryisus. buotTnueckuil moTeHIMal Monyasauuu. MoaenupoBaHue TUHAMUKA
nomyysiuu. KpuBble pocTa YUCICHHOCTH momynsiuu. KpuBble BbDkHBaHUS. Perymsnus



YHCICHHOCTH TIOMYJISIUA: pPOJIb (aKTOPOB, 3aBUCSIIUX M HE 3aBHCALNIMX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUoB (1- u K-ctparerun).

[TonsiTue 00 »sKojormueckoi Humie Buga. Mectoobutanue. MHoromepHass MOZENb
skosornueckord HumM JIx.M. Xarunncona. Pasmepsl sxonornueckoit Humu. [loreHimansHas u
peanu3oBaHHAs HULIU.

Bun kak cucrema nomysainui. Apeansl BUAOB. BHUIbl M MX >KU3HEHHBIE CTpaTErHU.
DKOJOTUYECKHE SKBUBAICHTHI.

3aKOHOMEPHOCTU TOBEJICHUS M MUTpPALMA >KUBOTHBIX. bHojornyeckue MHBA3UU
qy>KEpOJHBIX BUIOB.

JdemoHcTpanuu

IToprper: Ix. . XaTunHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKHU MOMyIsiuny, «[IpocTpaHncTBeHHas
CTpYyKTypa mnomyjsuun», «Bo3pacTHele mnupamuabl nomyasuun», «CKOpOCTb 3acelleHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMH OpraHu3zMamm», «Mopenb skosormdecko Humu Jx. H.
XaTYMHCOHAY.

O6opynoBanue: repdbapuu pacTCHHA, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopHnasi padora «[IpucrnocoOneHus ceMsiH paCTeHUN K paCcCEICHUION.

Tema 9. Jxo0rus cood1ecTB. IKOJOTHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneHos u ero crpykrypa. CBsi3u MeXAy OpraHu3MamMH B
OuoreHose.

Okocucrema Kak oOTkpeitas cuctema (A. Jbkx. Tencnu). DyHKIMOHATBHBIE OJIOKH
OpraHM3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTbI, peIyleHThl. Tpoduueckue ypOoBHHU.
Tpodudeckue nenu u cetu. Aduorndeckue 010ku 3kocucTeM. [1oUBBI U WITBI B 9KOCHUCTEMAX.
KpyroBopoT BelecTB 1 NOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE MMOKa3aTENN IKOCUCTEMBI. buoMacca v mpoayKuusa. IKOJIOTUYECKUE TUPAMUIbI
yucesl, 0MomMaccsl ¥ SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @unykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIE M BTOPUYHBIE CYKIECCHH M HX
OPUYUHBL. AHTPONOTEHHBIE BO3JCHCTBHS Ha Cykieccud. KiumakcHOoe cooOIIecTBO.
buopa3noobpasue u noaHoTa KpyroBopoTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCMEMbL 03€D U peK. IKOoCUcmeMvl Mopel U OKeaHos.
Orocucmemvl myHOp, 1€co8, cmeneti, NyCmulHb.

AHTpPOIIOT€HHBIE  3KOCUCTEMBI. Arpo3kocucrema. ArpoueHo3. Paszmuuus Mexay
AQHTPOIIOTCHHBIMH M MIPUPOIHBIMU YKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opojackas diopa u dayhna.
CuHaHTpomnu3anus ropojackod (¢ayHbl. buomormueckoe #  XO34HWCTBEHHOE 3HAYCHHE
arpo’KOCHCTEM U yPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI OPIraHU3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo sgpghexma u 6udoe-30ughuxamopos (kirouesvix 6u008) 6 HyHKYUOHUPOBAHUU
akocucmem. TlepeHOC PHEPTHH M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. YCTOWYHBOCTH
OpraHU3MOB, TMOMYJISIUNA U HKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX W aHTPOMOTE€HHBIX
BO3JICUCTBUM.

Mexanuzmol  6030eticmeus.  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOAOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmaus. MeToOoIOTUSI MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.



JdemoHncTpaunu

[Toptpert: A. Ix. Tencnu.

Tabmunps! u cxeMbl: «CTpyKTypa OHMOIIEHO03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIecay,
«OKocuctemMa XBOHHOrO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiecTB B 3KocucTeMe», «llemm mnuTaHuMs (macTOWINHASA, JETPUTHAS)Y,
«JKoyoruyeckas mupamuia yucen», « IKojJorudeckas nmupaMmuaa Ouomaccon, « IKOJIOTHYecKas
nupaMuja sHeprun», «OdpazoBanue 6onota», «IlepBuunas cykueccus», «BocctaHoBreHue eca
1oCJIE MoXKapay, « IKOCUCTEMA 03epay, «ATpoLeH03», «KpyroBopoT BelecTB U MOTOK SHEPTHH B
arporeHose», «IIpumepsl ypoo3akocuctem».

OGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydesia NTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHUI, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onucanue ypOoo3KOCHCTEMBD».

JlabopaTropnasi pa6ora «/3yueHue pazHooOpa3us MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKeKypeust «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B AyOpaBy, Oepe3HsK, €lNbHHK, Ha
CYXOJIOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcHsl B arpodKOCUCTEMY (Ha 0JIe WK B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanpHast IKocUCTEMA

buoctepa — oOmiennanerapnas o0onouka 3emild, I/ie CYHIECTBYET HIIM CyIIecTBOBaja
*u3Hb. Pa3BuTne npeacrasienuit o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
onocdepe. O6mactu 6mocdepsr u e€ cocras. JKuboe BemecTBo Onochepsl u ero GyHKINH.

3aKOHOMEpPHOCTH cyiecTBoBaHus Onocdepsl. OcodbeHHocTn O6uochepsl Kak riao0ambHOM
sKocucTeMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTs u
OMOreOXMMHUYECKHE UKITBI (YIiepoa, a30Ta). PUTMHYHOCTH sBIICHUH B Ouocdepe.

3onansHOCTh Ouochepsl. [lonsTre o 6mome. OcHOBHBIE OMOMBI CYIIU: TYHJpa, XBOWHBIC
jeca, CMELIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, TyCTbIHU, TPOIIMUYECKUE Jieca,
BBICOKOTOPBS. KitTuMat, pacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIITH.

CtpykTypa 1 QYHKIIHS )KUBBIX CUCTEM, OIIEHKA X PECYpCHOTr0 MOTEHIIHaa U OnocepHbIX
(GyHKUIHH.

JdemoHncTpaumnu

[TopTpetsi: B. U. Bepnanckuii, 9. 3rocc.

Tabmunst u cxemsl: «I'eochepsr 3emnny», «Kpyrosopot azora B mpupone», «Kpyrosopor
yriaepoaa B mpupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopor Boasl B IpUpoae»,
«OcHoBHBIE OMOMBI CyInY, «Knumatnyeckue nosica 3eminmn», « Tyaapay, « Taliray, « CmenianHbiii
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[IycTbiHs», « TponUYecKuil gecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamoumias cpeaa

DKOJIOTHUECKUE KPU3UChI M MX TMpUYHHBL. Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpeabl. OXpaHa Bo3AyXa. 3arpsi3HeHUE BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpOMOTeHHOE BO3/ICHCTBHE HA PACTUTENLHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTELHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE MNPHHLMIBI OXpaHbl mpuponsl. Kpacueie kHuru. Oco0o
oxpansiembie ipupoaHbie Tepputopuu (OOIIT). boranudeckue caapl ¥ 300JI0TMIECKUE TTAPKH.

OcHOBHbBIE TIPHUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA U MPHUPOAbI. ParmonaabHOe
NPUPOAONOIL30BAHUE M COXpaHeHHE Ouojormueckoro pasHooOpazus 3emin. OOmme



3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMUECKUX KpHU3HcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSTHBIC TTOCIICACTBHSL.

Pa3BuTe METOIOB MOHHUTOPHHIA PAa3BHTHSI OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemmnvie ucciedosanusi nepexooa K pecypcocoepezaiowjeilt. U KOHKYPEHMOCNHOCOOHOU
anepeemuke. buonozcuueckoe paznoobpaszue u duopecypcol. Hayuonanvuvie ungopmayuonmvie
cucmemvl, obecneuusaroujue 00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbL IKOpeabUTUMAYUU IKOCUCTIEM U CROCOD08 DOPbOBL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u HazemMHbIX 9KOCUCTEM.

JdemoHncTpauuu

Tabmumpl u  cxeMbl: «3arpsisHeHHEe aTtMocdepb», «3arps3HeHue TUApochepb»,
«3arpsi3HeHHe MouUBk», «[lapHuKOBBI 3D dHekT, «Oc000 0XpaHIeMbIe PUPOTHBIC TEPPUTOPUNY,
«Mojienu ynpasjisieMOro MUPay.

Oo6opynoBanue: pororpadguu oXpaHIEeMbIX paCTCHUN U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIIMMUCS
IPOrpaMM CpeTHEro o0IIero 0Opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType MMUHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI MO OMOJOTHH BbIICIICHBI
CIICAYIOUINE COCTABJIAIONIME: OCO3HAHWE OOY4YalOUIMMHCS  POCCHHCKOM  IpakIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOINPEIENICHUIO,
Hanuyue momueayuy K OOyYEHUI0 OWOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOEKICHHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MUCTOPHUUYECKHUX TPAIWIUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOMIMXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, [PUCYIIUMHU  CHCTEME
OMOJOTMYECKOro  OOpa3OBaHMS, Haluuue NPasoCoO3HaAHUs  SKOJIOTMYECKON  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb UENH U CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUH JIOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCIIUTATENBbHON N1E€ATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, NPHUHITHIMA B
oOmiecTBe MpaBUJIAaMU U HOPMaMHu MOBEACHHUS M CIOCOOCTBYIOT MpOIECcCaM CaMOIO3HAHUSA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, PA3BUTHUs BHYTPEHHEH NO3ULMM JIMYHOCTH, NATPUOTH3MA U
YBOXEHMsI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJAa U CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
yBaXEHMs, OEpEeKHOr0  OTHOWIEHUS K  KYJbTYpHOMY  HACJIEOUI0O U TpaJulUsAM
MHOT'OHAllMOHAJILHOTO Hapoaa Pocculickont @enepannu, Npupoae U OKpYKarollen cpene.

JIMYHOCTHBIE pE3yNbTaThl OCBOGHHUS Y4eOHOTO mpeaMera «buoIorusn T0KHBI OTpaxarb
TOTOBHOCTb M CIOCOOHOCTH O0Y4arOIIUXCsl pPyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3WLAEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWi, IO3UTUBHBIX BHYTPEHHHX
yOXKICHHI, COOTBETCTBYIOIIUX TPAAWIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
pacIIMpeHUe JKU3HEHHOTO OIbITa M OIBbITa JEATEIBHOCTH B IPOLIECCE pealn3alli OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOT0 BOCIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  OOydYaroImerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHUTYIHOHHBIX TpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHON TBOPUYECKOM JEATEIBHOCTH MPHU CO3aHUU YUEOHBIX MPOEKTOB,
pelIeHnr YYeOHBIX U TO3HABATENbHBIX 3a/1a4, BHITIOJTHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

yMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JOJEH ¢ pa3HbIMU yOEXKACHUSIMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMATIbHBIM
MI0JIO’KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOIO BBHINOJHEHUS Y4eOHBIX,
MO3HABATENIBHBIX W MCCIENOBATENBCKUX 33/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIMOHEHTOB NP 00CYKACHUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COIEPIKAHMUS,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEILHOCTH;



2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKONW UICHTUYHOCTH, MTATPUOTU3MA, YBAKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoamHOMN, ropaoctu 3a cBOW Kpail, CBOIO
Poauny, cBO# sA3BIK U KyJIbTYpY, IPOIIJIOE U HACTOALIEE MHOIOHAIIMOHAJIBLHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U MAMSITHUKaM IPUPOJIbI, TOCTHKEHUSAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCHUMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
NOHMMaHMUsA 3HA4YCHUs OWOJIOTMM B IO3HAHMM 3aKOHOB NPUPOABI, B KU3HH 4YellOBeKa W
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTD K CITy>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMUE JYyXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIHIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSIChH Ha
MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOTO OyAYLIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO CEMbH HAa OCHOBE OCO3HAHHOT'O
MPUHATUS LEHHOCTEH CEMEITHOM )KM3HU B COOTBETCTBHH C TPAIUIIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPQXEHHIO B pPa3HbIX BHUJAX HMCKYCCTBA, CTPEMIIEHHUE IPOSIBISTH
KauyecTBa TBOPUECKON JIMYHOCTH;

5) d¢wusuyeckoro BoCHUTAHMSA, (POPMHPOBAHHA  KYJIbTYPbI 3I0POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (30pOBOE MUTAHUE,
COOIII0/ICHHE TUTUEHUYECKUX TPABWII U HOPM, COAaHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryisipHas ¢u3MYecKas AaKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUECKOMY 3/10pPOBbIO;

MOHMMAaHWE IEHHOCTU TPaBUJ WHAUBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBEJICHNUS B CUTYaLUAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPHUBBIYEK (YMOTPEOIEHUs aTKOTOJs,
HAapKOTUKOB, KYpEHUs);

6) Tpya0BOro BOCIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00ue;

TFOTOBHOCTb K aKTHUBHOM JAESITEIbHOCTHA TEXHOJIOTMUYECKOM U COLIMAJIbHOM HallpaBI€HHOCTH,
CIIOCOOHOCTh MHULIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATh TAKYIO 1€ATEIbHOCTb;

UHTEpEC K pa3iuyHbIM cepam mpodeccCHoHaTbHOW AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIe nmpodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30oBaHHUIO MU CaMOOOpPa30BaHUIO Ha NMPOTSKEHUU BCEH
KU3HU;

7) IKOJIOTMYeCKOr0 BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIlIECTBOBAHUS,



MOBBIIICHUE YPOBHS SKOJOTMYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITA TIJIAHUPOBAHUS
MIOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKAIOLEH CPeIbl;

OCO3HaHHUeE T100aTbHOr0 XapaKTepa SKOJOTHYECKUX MPOoOIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOIB30BaTh MPUOOpPETaeMbIe TIPU U3YYCHUHU OMOJIOTUU 3HAHUS U YMEHUS
MpU pElIeHUU TPOOJEeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIOTNOIBL30BaHUEM (COOIIOICHNE
IpaBUJ MOBEICHUS B INPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B 3KOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUSITHE JECUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOLIECH IMPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKHE TOCIEACTBUS MPEAPUHUMAECMBIX
JIEUCTBUI U NMPEOTBPAILATh HX;

HaJM4Me pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJbTYpbl, OIbITa
JEATETbHOCTH  SKOJOTWYECKOW HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MO3HABATEIIbHONW, KOMMYHUKATUBHOM M COIMAJIBLHOM IMpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKON KYJbTYpPbl KaK CPEICTBA B3aUMOICUCTBUS
MEXy JIIOJIbMH U TMO3HAHUS MUDA;

MOHWMAaHWE CHENUPUKA OMOJOTUU KaK HAyKH, OCO3HAHUSA €€ PO B (OPMUPOBAHUU
pPalMOHATILHOTO HAYYHOTO MBIIIJIEHMSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIEHUS 00 OKpYyKaloIeM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, 4YeloBeKa M OOIIecCTBa, B MO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJIsi COBPEMEHHOW ITUBUIIM3AINH: 00ECTIeUCHHS
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble MpobdieMbl pa3BUTHS YEIOBEUYECTBA, TOUCKA MyTeil BBIXOJA U3 TI00aTbHBIX
9KOJIOTHUECKUX MPOoOJIeM U 00ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PalliOHAIEHOMY
UCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYEHUU OMOJIOTMYECKUX 3HAHWM B LIETSAX MOBBIMICHHS 0OIIen
KyJbTypbl, €CTECTBEHHO-HAy4YHOH TIpPAaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIMOHAJIHHOU
TPaMOTHOCTH O0yuaromuxcs, (GopMUPYEeMOil pu N3y4eHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHUSI, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIb30BAaTh TIOJMyYaeMble 3HAHWS IS aHalM3a W OOBSCHEHUS SIBICHUU
OKpYXAloIIero MuUpa U MPOUCXOIAIMIMX B HEM M3MEHEHMH, yMEHHE JellaTb OO0OCHOBaHHbBIE
3aKJIIOUYEHHST HAa OCHOBE HAay4HbIX (DAKTOB W HMMEIOMIMXCS MJAaHHBIX C IENbI0 MONy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIEHO HCTOJIh30BaTh OHWOJOTHYCCKHE 3HAHUS IS PEIICHUS
po0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAay4YHOW JeATEIbHOCTH, TOTOBHOCTh OCYILUECTBISATH MPOEKTHYIO U
HCCJIEI0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HEIPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyUYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTUM B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIbTATHI



MetanpeameTHble pe3ysbTaThl OCBOEHHUs y4ueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaUYUMBIE Ui (DOPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXAUCHUIUTMHAPHBIC
(MeXnpeaMeTHBIE) 00ILIeHayYHbIe TOHATHUS, OTPAXKAIOIIIE EJTOCTHOCTh HAYYHON KapTUHBI MUpa
n CHGHHq)HKy MCTOOOB IMO3HAHMs, UCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAayKax (BGIIICCTBO, OHEpPIus,
SBJIEHUE, TPOIECC, CUCTeMa, Hay4HbI (haKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeOBaHHEe, HAOIIOJEeHNE, U3MEpPEHHUE, SKCIEPUMEHT WM Jpyrue); yHHBEpcajbHbIC
yueOHble JieiicTBUs (TO3HABaTellbHbIE, KOMMYHHKATUBHBIC, PETYJISATUBHBIC), 00ECIICUUBAIOIIIE
dbopmupoBanre (PyHKIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHbIE Yy4eOHBIE ICHCTBUS B TMO3HABATENBHOU U
COLIMAJIbHON ITPAKTHKE.

B pesynpraTe wu3yueHus OWOIOTMM HA YPOBHE CpEAHETO OOIIEro oOpa3oBaHUs Y
obOyuaromerocss 0ynyT copMUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YyUeOHBIC IEHCTBHUS,
KOMMYHHMKAaTHBHbIE YHUBEpCAJbHbIE Y4eOHble JEWCTBUSA, PETYJISTUBHbIE YyHHBEpCaJbHbIC
y4eOHbIe JeHCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MertarnpeaMeTHbIE pPe3yJbTaThl OCBOSHHSI MPOTPaMMBI CpeiHero oOmero odpa3zoBaHHUs
AOJIKHBI OTpaKaTh:

OBi1aeHNe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENIFHO (OPMYJIMPOBATh U AaKTyaJIM3UPOBATh MpoOJEMy, paccMaTpuBaTh €&
BCECTOPOHHC;

HCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JIOTHYECKOTO MBILIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEeHHMsI, KiaccupUKaluu, OOOOIIEHHS), PACKPhIBATh CMBICI OHOJOTHYECKHX MOHATUN
(BBLAETIATH UX XapaKTepHbIEe MPU3HAKY, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);

OTIPECIATh IEIN JCATEIHHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JOCTHIKCHHSI,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIIONB30BaTh OMOJOTMYECKUe TOHATUSA s OOBbsACHEHUs (aKTOB M SIBICHUN >KUBOU
HPHUPOIEL,

CTPOUTDH JIOTHYCCKUC pACCYKIACHUSA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIUPOBATH BBHIBOABI U
3aKJTIOUYCHNUS;

MMPUMCHATH CXCMHO-MOJCIIbHBIC CPCACTBA AJId MPCACTABJICHUSA CYIICCTBCHHBIX CBSI3eH U
OTHOIICHUN B M3yYaeMbIX OMOJIOTMYCCKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI PAa3HOTO pOJa,
BBISIBJICHHBIX B Pa3IMYHbIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHHs TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMATEPHAIbLHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBLI B ACATCIBHOCTb, OLCHHUBATH COOTBCTCTBUEC PC3YJIbTATOB LCIIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh M BBIMONHATH pPabOTy B YCJIOBHSIX pEaTbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

Pa3sBUBATh KPCATUBHOC MBIIIIJICHUEC ITPU PCIICHUH KU3HCHHBIX HpO6J’I€M.

2) 6a3oBbIe HCCIeA0BaTENbCKHUE IeiiCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOW AEATEeIbHOCTH, HaBBIKAMU
paspenieHus mpodieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PAa3JIMYHBIX MCTOAOB IMO3HAHUSA,



UCIIOJIb30BaTh PA3IMYHBIC BUJABI JCSITCILHOCTH I10 TOJYYCHHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAINH, MPEOOPA30OBAHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCIE TPU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTH HAYYHBIA THI MBIIJICHS], BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOYEBBIMU
MOHSTHSMH U METOJIaMU;

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a7a4d B 00pa30BATEbHOW JACSITCIBHOCTH M
KU3HCHHBIX CHTYaIIUsX;

BBISBJISITh NPUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBATh 3a/Jady, BBIABUTAThH
TUIOTE3y €€ PelIeHus, HAXOIUTh ApTYMEHTBI JJIS JJ0Ka3aTelIbCTBA CBOMX YTBEP)KIICHUH, 3a/1aBaTh
napaMeTphl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIC B XOJIC PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB U CIIOCOOOB ICHCTBUS B
PO ECCUOHATIBHYIO CPEIY;

yMETh TIEPEHOCHTHh 3HAHUS B  T[O3HABATENbHYID H  TMPAKTHUYECKYI0  OOIacTH
KU3HECATCIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIC HWJCH, TpEJIaraTh OPUTHHAIBHBIC TOAXOIbI W PEIICHUS, CTaBUTh
pOOJIEMBI H 33J1a4H, Oy CKAIOIIUE ATbTEPHATUBHBIE PEIICHMS.

3) padora ¢ napopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMANHH (TEKCTE Y4EOHOro MOCcOoOus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHUECKUX CIIOBapsSIX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMIO pa3IUYHBIX BUAOB U (opMm
MPEJICTABICHUS, KPUTUYECKH OIICHUBATH €€ TOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTb;

dbopMyJIMIpOBaTh 3ampoChl W TPHMEHATH Pa3IUYHBIC METOABl MPH IOUCKEe U OTOOpe
Ouosornueckoil nHGpopMauu, HeOOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCIIGHO BBIOMPATH ONTHMAIBHYIO (OPMYy TIPEACTABIICHUS OMOJOTHYCCKOU
nHpopmaruu (cxemsl, TpaduKky, AUarpaMMBbl, TAOIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIH $3bIK B KA4eCTBE CpPEACTBAa MPH paboTe ¢ OHOJIOTHYESCKON
uHpOpMaIlMel: MPUMEHITh XUMUYECKUE, (U3NUECKUe U MaTeMaTUYEeCKHE 3HAKH M CHMBOJIBL,
dopMmyibl, abOpeBHATypy, HOMEHKJIATYPY, HCIOIB30BaTh M IMPEOOPa30BBIBATE 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATIISAHOCTH;

BJIaJICTh HABBIKAMHM pACIO3HABAHUS M 3allUThl WHpOpMaIMU, HHOOPMAIIMOHHON
0€30MacHOCTH TUIHOCTH.

OBi1ageHne YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1eHCTBUSIMMU:

1) oOmenne:

OCYIIECTBIIATh KOMMYHHKAIIMKA BO BCEX cepax >KM3HU, aKTHBHO Y4acTBOBATh B JTUAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY 00CyXkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXKIICHUS OTHOCHTCIIGHO BBITIONHEHHUS TMIpeajiaraeéMoil 3agavd, YYHUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3UITUI IPYTHX YYACTHUKOB JIHAJIOTa UM JUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIE CPEICTBA OOLICHHS, MOHHUMATh 3HAYEHHUE COIMATBHBIX
3HAKOB, MPEANOCHUTIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYalUi, yMETh CMATYaTh KOHQIUKTHI U
BECTH TIEPETOBOPHI;



BJIAJIETh PA3IMYHBIMU cIOco0aMU OOIIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMEpPEHUs
JPYyTUX JIOAEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraThb CBOK TOYKY 3PEHMSI C HCIIOJB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

IOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBHUIYAJIbHON pabOThl MpHU
peieHn OMoIoruyeckoi mpooiaeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MIPUMEHEHHS TPYMIOBBIX
(dbopM B3auMMOAEHCTBYSI IPHU pelIeHUH yueOHOM 3a1auH;

BbIOMpPATh TEMATUKY U METOJAbI COBMECTHBIX IEHCTBHUH ¢ yuyé€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPIraHWU30BBIBAaTH M KOOPIMHUPOBATH
JIEHUCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIAH JEHCTBHM, PACIPEAEIATH POJIM C Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIAJla U KaXKJIOTO YYaCTHUKA KOMaH/bl B 00IIMil pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEICHHE B PA3JIMYHBIX CUTYaLUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHne YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU 1eHCTBUAMU:

1) camoopranu3anus:

UCIIONIb30BaTh OMOJOrMYECKHE 3HAHWsS Ul BBIABICHHA NpoOIeM M HUX pELIeHUs B
KU3HEHHBIX M YU€OHBIX CUTYAIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1IE€JIEBHIC U CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEHCTBUAX M TMOCTYIKaX IO OTHOIIEHHUIO K >KMBOW IMPHUPOJAE, CBOEMY 370POBbI0 U 30POBBIO
OKpY’KaIOLIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIbHON JACSITENBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH PELICHUs NPOOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHI;

JieN1aTh OCO3HAaHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOM APYAUIIUHN B Pa3HBIX 00JIACTSIX
3HAHMUN, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHFHON peQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIOIB30BATh NPUEMBI peIeKCHU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O pPeILeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;



3) npuHsiTHe ce0sl U APYruUX:

IPUHUMATh ce0sl, TOHMUMasl CBOM HEJAOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U ApIYMEHTHI JPYTUX MIPH aHAJIU3E PE3yJIbTaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3UIIUH IPYTOTO YEIOBEKA.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHoro mnpenmera «buomnorus» Ha
yIIyOJI€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHue NpoQuiIbHOro 00ydeHus: 00yJyaromuxcs
ononornu. OHM BKITIOYAIOT: CieNU(UIeCKHe JUTst OMOJIOTUU HAyYHBIE 3HAHUS, YMEHHUS B CTIOCOOBI
JEMCTBUI MO OCBOEHUIO, UHTEPIPETALNUU U IPEOOPa30BAHUIO 3HAHUM, BUJBI AEATEIBHOCTU IO
HOJYYEHHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHUIO B Pa3JIMYHbIX YYEOHBIX, a TaKK€ B PeaJbHbBIX
YKU3HEHHBIX cuTyauusx. [IpenMerHble pe3ysibTaThl IPEACTAaBICHBI 10 FOJaM U3yYEHUSI.

[IpenmeTtHbIe pe3yabTaThl OCBOEHMS yueOHOro npeamerta «buonorus» B 10 kaacce 10TXKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MIPUPO/IBI 1 PELICHUN
po0JieM pallMOHAIBHOTO MPUPOIONIONIb30BaHMS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CHUCTEMOW OMOJIOTMYECKHUX 3HAaHUHM, KOTOpas BKIIOYAET: OCHOBOINOJAraroliue
OuosIornYeckue TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKA, OPraHM3M, METaboJM3M, TOMEOCTas,
caMOperyJIsiiys, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, N3MEHUYMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerouyHas Tteopus 1. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX PAacTeHHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOro MOKOJIEHUS, pacIIETJICHHUs, YUCTOTHI FraMeT, HE3aBUCUMOTo HaciieoBanus I'. Mennens,
TOMOJIOTUYECKUX PSAJOB B HacleACTBeHHOW u3MeHumBoctH H. WM. BaBwioBa), mpUHITUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUS, UCIOJIb3yEMbIX B OMOJIOTMYECKHX
WCCJICIOBAHMSIX )KUBBIX OOBEKTOB (OMHMCAHNE, U3MEPECHHE, HAOIIOICHIE, IKCIICPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KIETOK IPOKApUOT U 3YKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
YKUBOTHBIX U YEJIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB KU3HEAEITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX PaCTEHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMUECKHUX MPOIIECCOB: OOMEHA BeIIeCcTB (MeTab0IM3M), IPEBPAIICHUS SHEPTHH, OPOKESHHUS,
aBTOTPO(HOIO U reTepoTpOHOr0 TUIIOB MUTaHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
raMeToreHesa, sMOpHoTreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHHS,
VMHAMBUYaJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aUMOJAECHMCTBHUS T'€HOB, IE€TEpO3Hca,
HCKYCCTBEHHOI'0 0TOO0pa;

YMEHHE YCTAHABIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAaMM KJIETKM U HUX (DyHKIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUAMHU, MEXKAY OpraHaMH U CUCTEMaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX W 4YeloBeKa M HMX (YHKIMSIMH, MEXKIy CHCTEMaMH OpPraHOB U HUX
GYHKIUSMU, MEXIY dTanamMu OOMEHa BEILIECTB, dTalaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TallaMH ASMOPHOHAJIBHOTO PAa3BUTHUSA, TE€HOTUIIOM M (DEHOTHUIIOM,
dbeHotunom u pakTopamu cpeabl OOUTaAHHUS;



YMEHHE BBISIBIIATH OTJIUYUTEIGHBIC NMPH3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OMOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKa3aTeNbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYTIIL;

YMEHHE pemaTh OMOJIOTUIECKHE 3a/1a4H, BBISBIIATH IPHUYNHHO-CIICACTBEHHBIE CBS3H MEWKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMU TPOLIECCaMU U SIBJICHUSIMH, J€JaTh BBIBOJABI U MPOTHO3bI Ha
OCHOBaHUU MOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTUUYECKHE PaboThl, COONIONATh MpaBWia MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH UX OKCIEPUMEHTAJIbHBIMU CpEICTBaMH,
dbopMynupys Lelb UCCIAeN0BaHUS, AHATTU3UPOBATh MOJIyYSHHBIE PE3YIbTAThI U JIENaTh BBIBOIBI,

YMEHHE Y4YacTBOBAaTh B Y4YEOHO-HCCIIEIOBATEIBCKOW paboTe MO OMOJOTHH, DKOJOTHU H
MEIUIIMHE, MPOBOANMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJHMYHO TPEACTABIATH
MOJTyYEHHBIE PE3yJIbTAaThl HA YUEHUYECKUX KOH(PEPEHIINSIX;

yMEHHE OIICHUBATh STHYECKHE aCMIEKThl COBPEMEHHBIX UCCIIEIOBAHUIA B 001aCTH OHOIOTHH
U MEIUIMHBI (KJIOHUPOBaHME, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPABICHHOE H3MEHEHHE
TeHOMa U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oy ryiiel mpodecCUOHaIbHON AesTEIbHOCTH B
obnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X031CTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh MO3HABATEIbHBIN HHTEPEC, HAIIPaBICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH NIPO(ECCUU U NPOAOKCHUE OMOJIOTHYECKOTO 00pa30BaHUS B OPTaHU3AIHSIX
cpeaHero npohecCHOHaILHOTO M BBICIIETO 00pa30BaHUs.

[TpenmMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOT0 npeamera «buonorus» B 11 knacce NOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HAaYK, B
(GOpMHPOBaHNU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
IPUPOJIbI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YelOBEYeCTBa, a TAaKXKE B PEIIEHUU BOIPOCOB
paIoHATBHOTO MPUPOIONIONH30BaHMS, U B GOPMUPOBAHUU [ICHHOCTHOTO OTHOIIICHHUS K PUPOJIE,
00IIeCTBY, YENOBEKY, O BKJIAJ€ POCCHICKHX U 3apyOeXHBIX YUEHBIX-OMOJOrOB B pa3BUTHE
OuoJjoruu;

yMEHHE BIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET OMPEIENICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAralouMX OWOIOTUYECKUX TEPMUHOB U TOHITHHA (BHI,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBomonuoHHas teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), ydeHus (A. H. CeseproBa — o ImyTsSX U HalpaBICHUAX
spomonuu, B.W. Bepraackoro — o 6uocdepe), 3akoHbl (TreHEeTHYeCKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoacrsa K. M. bapa), npaBuna (Munumyma 1O. JIuOuxa,
AKOJIOTUYECKOM MUPaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BJIAACTh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHUS, HCIONb3YEeMbIMU B
OMOJOTMYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB W DKOCHCTEM (ONHCaHHE, H3MEpEeHHE,
HaOIIO/IEHUE, HKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS U OLICHKH aHTPOMOTEHHBIX M3MEHEHHH B
pUPOJE;

YMEHHE BBIACTATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OMOTECOIICHO30B, IKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOODAa,
AJUTOMATPUIECKOTO ¥ CUMIATPUUYECKOTO BU000pa30BaHNs, BIUSHUS JBIKYIIUX CHIJ BOJIOLNN
Ha TeHO(OH]] MOMYJIALUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUH SBOJIIOLINH, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHE yCTaHABJIMBATH B3aUMOCBSI3U MEXTy MPOLIECCAMHU SBOJTIOLINH, IBIKYIITUMH CHIaAMA
AQHTPONOreHe3a, KOMIIOHEHTAMH pa3IM4YHBIX HKOCHUCTEM U TPHUCIOCOONECHUSIMH K HUM
OpraHHU3MOB;

YMEHHUE BBISBIATH OTIUYUTEIbHBIC IPU3HAKH KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTH BUOB
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBS3EH
OPraHU3MOB B COOOIIECTBAX, aHTPOIIOT'€HHBIX H3MEHEHHUH B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIi JI0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB pA3HBIX CHUCTEMAaTHYECKUX TPYMIL,
B3aMMOCBSI3M OPTaHU3MOB M Cpeabl OOWMTaHMSA, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHs MHOT000pa3usi BHIOB M KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS NPHPOABI H
YeJI0BEYECTBA;

YMEHHE peraTh OM0JIOTHYECKHE 3a/1a4H, BBISBIIST IPUUYNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIEYEeMBIMI OMOJIOTUYECKHMH TPOLIECCAMU M SIBICHUSIMH, JIEJaTh BBHIBOJBI M MPOTHO3BI HA
OCHOBaHHH TIOJTyYCHHBIX PEe3yJIbTATOB;

YMEHHE BBINOJHSTH JIA0OPAaTOPHBIE M NPAaKTUYeCKue paboThl, COOMIONATh MpaBWiIA MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAaHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HX OKCIIEPHUMEHTAIBHBIMU CPEIICTBAMH,
bopMyIHpyS 1IeTh NCCIeIOBAHMS, aHATHU3UPOBATh OTY4YEHHbIE PE3YJIBTAThl U JICNIaTh BBIBOJIBL;

YMEHHE y4YacTBOBAaTh B Y4eOHO-MCCIEIOBATENBCKONH paboTe Mo OMOIOTHH, SKOJOTHU U
MEIUIUHE, MPOBOANMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJHMYHO MPEACTABIATH
MOJTYYCHHBIC PE3YIbTAThl HA YICHUIECKUX KOH(PEPEHIHIX;

yMEHHE OICHWBATh THUIOTE3bl W TEOPHHM O IMPOMCXOXKICHUH IKU3HH, 4YeJIOBEKa U
YEJIOBEYECKUX pPac, O TPHUYMHAX, MOCIEACTBUSAX U Crocodax MpeAOTBpAICHUS TI00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymyieit nmpodeccHoHaIbHON AeSITeIbHOCTH B
o0racTé OMOJIOTHH, SKOJIOTHUH, IPHPOIOTIONIE30BAHMS, MEIUITUHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPHHAPUH, CEITBCKOTO XO35ICTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIIIyOJIsATh MTO3HABATEIIBHBIH
MHTEPEC, HAIPaBJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMICH MPO(ECCHH U MPOIAOIIKCHUE
OMoJIOrnYeckoro o0pa3oBaHMs B OpPraHM3ALMAX CPETHEr0 MPOPECCHOHATIBHOIO U BBICIIETO
o0Opa3oBaHuUsl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJyinyecTBo 4acoB
HauMenoBanmue
Ne Koutpoa Ilpaktn DseKTponnbie (LHdpoBbIE)
pasiesioB H TeM
n/n Bceero bHBIE qyecKne o0pa3oBaTe/ibHbIE pecypchl
MPOrpaMMbl
padoTel  padoTHI
bubmorexa [JOK
https://lesson.edu.ru/06/05 Pocculickas
SJICKTPOHHAA MIKOJIa
buonorus xax .
1 1 0 0 https://resh.edu.ru/subject/5/10 GUITU

HaykKa
y https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-6 Cnam ['MA:
Pemry EI'D https://bio-ege.sdamgia.ru/

but6mmoreka [{JOK
https://lesson.edu.ru/06/05 Poccuiickas
3JIEKTPOHHAS IIKOJIA
https://resh.edu.ru/subject/5/10 DUITU
JKuBrle cucTeMbl U . .
2 2 0 0 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
WX U3YUYCHHE
ege#!/tab/173765699-6 Cnam T A :
Pemry EI'D https://bio-ege.sdamgia.ru/
buodak Imutpus [lo3guskosa
https://www.bio-fag.ru/
bubnuoreka [JOK
https://lesson.edu.ru/06/05 Poccuiickasa

AJIEKTPOHHAS IIKOJIA

https://resh.edu.ru/subject/5/10 ®UITA
3 buomnorus kinetku 2 0 0.5 https:/fipi.ru/ege/otkrytyy-bank-zadaniy-

ege#!/tab/173765699-6 Cnam 'HA:

Pemry EI'D https://bio-ege.sdamgia.ru/

buodax Jmurpus [TozgasikoBa
https://www.bio-faq.ru/

but6mmoreka [{JOK
https://lesson.edu.ru/06/05 Poccuiickast
AIEKTPOHHAS IIKOJa

Xumuyeckas https://resh.edu.ru/subject/5/10 DUITU
4 OpraHu3aLus 10 1 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
KJIETKH ege#!/tab/173765699-6 Cnam T A :

Pemry EI'D https://bio-ege.sdamgia.ru/
buodak Imutpus [lo3guskosa
https://www.bio-fag.ru/

bubnuoreka [JOK

(YHKINU KIETKU https://lesson.edu.ru/06/05 Poccuiickas

Crpoenue u




OOMeH BeEIIECTB U
npeBpalieHue
DHEPTrUH B KJIETKE

HacnencrBennas
uHpOpManus U
peanuzanus €€ B
KJICTKE

JKU3HEHHBINA UK
KJIETKU

Crpoenue u

byHKITUN
OpraHU3MOB

17

0.5

3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/5/10 DUITU
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
egeft!/tab/173765699-6 Cnam I'A:
Pemry EI'D https://bio-ege.sdamgia.ru/
buodak Imutpus [lo3guskosa
https://www.bio-faq.ru/

bubnuoreka [JOK
https://lesson.edu.ru/06/05 Poccutickast

SJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/subject/5/10 ®UITN
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
egett!/tab/173765699-6 Cnam I'HA:

Pemry EI'D https://bio-ege.sdamgia.ru/

buodax JImurpus [TozgasikoBa
https://www.bio-faq.ru/

but6mmoreka [JOK
https://lesson.edu.ru/06/05 Poccuiickas
3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/5/10 DUITU
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
egeft!/tab/173765699-6 Cnam I'A:
Pemry EI'D https://bio-ege.sdamgia.ru/
buodak Imutpus [lo3guskosa
https://www.bio-faq.ru/

bubnuoreka [JOK
https://lesson.edu.ru/06/05 Poccutickast

JJIEKTPOHHAS IIKOJA
https://resh.edu.ru/subject/5/10 ®UITA
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
egett!/tab/173765699-6 Cnam I'HA:

Pemry EI'D https://bio-ege.sdamgia.ru/

buodax JImurpus [TozgasikoBa
https://www.bio-faq.ru/

but6mmoreka [{OK
https://lesson.edu.ru/06/05 Poccuiickast
3JIEKTPOHHAS IIKOJIA
https://resh.edu.ru/subject/5/10 DUITU
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
eget#t!/tab/173765699-6 Cmam 'NA:
Pemry EI'D https://bio-ege.sdamgia.ru/
buodak Imutpus [lo3guskosa
https://www.bio-fag.ru/




10

11

12

13

14

Pa3sMHoxenue u
pa3BUTHE
OpTaHU3MOB

I'enernka — Hayka o
HACJIEACTBEHHOCTH
U UIBMCHYHUBOCTH
OpraHu3MOB

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

3aKOHOMEPHOCTH
U3MCHYNBOCTH

I'e”HeTnka yenoBeka

10

1.5

0.5

0.5

bubmuorexa [JOK
https://lesson.edu.ru/06/05 Poccuiickas

AJIEKTPOHHAS 1IKOJIa
https://resh.edu.ru/subject/5/10 ®UITN
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
egeft!/tab/173765699-6 Cnam I'MA:

Pemry EI'D https://bio-ege.sdamgia.ru/

Buodax mutpus Ilozguskosa
https://www.bio-faq.ru/

bubmuoreka [JOK
https://lesson.edu.ru/06/05 Poccuiickasa

3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/5/10 ®UITU
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
ege#t!/tab/173765699-6 Cnam I'MA:
Pemry EI'D https://bio-ege.sdamgia.ru/
buodax Imutpus [To3gasikoBa
https://www.bio-fag.ru/

bubmuorexa [JOK
https://lesson.edu.ru/06/05 Poccuiickas

AJIEKTPOHHAS 1IKOJIa
https://resh.edu.ru/subject/5/10 ®UITN
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
egeft!/tab/173765699-6 Cnam I'MA:

Pemry EI'D https://bio-ege.sdamgia.ru/

Buodax Imutpus Ilozguskosa
https://www.bio-faq.ru/

bubmuoreka [JOK
https://lesson.edu.ru/06/05 Poccuiickasa

3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/5/10 ®UITU
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
ege#!/tab/173765699-6 Cmam ' 1A :
Pemry EI'D https://bio-ege.sdamgia.ru/
buodax Imutpus [To3gasikoBa
https://www.bio-faq.ru/

bubmmorexa [JOK
https://lesson.edu.ru/06/05 Pocculickas

AJIEKTPOHHAS 1IKOJIa
https://resh.edu.ru/subject/5/10 ®UTTA
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
egeft!/tab/173765699-6 Cnam I'MA:
Pemry EI'D https://bio-ege.sdamgia.ru/




15 Cenekmus
OpraHU3MOB
buorexnonorus n

16 CHHTETHYCCKas
ounonorust
Htoropoe

17 IIOBTOPEHHUE 32 KypC
10 knacca

OBIIEE KOJIMYECTBO
YACOB I1O

I[TPOTPAMME

102

10

13.5

buodak Imutpus [lo3zgusakosa
https://www.bio-fag.ru/

bubnuoreka [JOK
https://lesson.edu.ru/06/05 Poccuiickas

SJIEKTPOHHAS IIKOJA
https://resh.edu.ru/subject/5/10 ®UITN
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
egett!/tab/173765699-6 Cnam I'HA:

Pemry EI'D https://bio-ege.sdamgia.ru/

buodax Imurpus [TozgasikoBa
https://www.bio-faq.ru/

bubmuoreka [JOK
https://lesson.edu.ru/06/05 Poccuiickast
3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/5/10 DUITU
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
eget#t!/tab/173765699-6 Cmam 'NA:
Pemry EI'D https://bio-ege.sdamgia.ru/
buodak Imutpus [lo3guskosa
https://www.bio-fag.ru/




11 KVIIACC

KoanuecTBO 4acoB

No HaumenoBanue pa3aesioB u KounTpoas HpakTn
n/n TeM IPOrpaMMbl Bcero  Hble YeCKHe
padoThI padoThI

3apoKJICHUE U pa3BUTHE
IBOJTIOIIMOHHBIX

N 4 1 0
MIpe/ICTaBICHU B
onoJIoruu
MuUKpO3BOIIONHUS U €€
14 1 1.5
pe3yIbTaThI
MakposBontonus u eé
6 1 0

pe3yNbTaThl

JyiekTpOHHbBIE (U pOBHIE)
oOpa3oBaTejibHbIE PeCypchl

bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccniickas a5ekTpoHHas

IIKoaa
https://resh.edu.ru/subject/5/11
OUITN
https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D

https://bio-ege.sdamgia.ru/

buogak Imutpus [lo3zguskosa
https://www.bio-fag.ru/

bu6nmmorexa [JOK
https://lesson.edu.ru/06/05
Poccuiickas 351eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/5/11
OUIIN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry ET'D
https://bio-ege.sdamgia.ru/
buodax Jmutpus Ilozgasikoa
https://www.bio-faq.ru/

bu6mmorexa [IOK
https://lesson.edu.ru/06/05
Pocculickas 351eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/5/11
OUITN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D
https://bio-ege.sdamgia.ru/
buodak [Imutpus [lozgusxosa
https://www.bio-faq.ru/




[TpoucxoxaeHue u
pa3BI/ITI/IC JKHU3HHU Ha
3emie

[Ipoucxoxnenue
YeIoBEKA —
AHTPOTIOTEHE3

DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CHUCTEM C OKpYXKaroliei
cpenou

OpraHusMsbl U cpena
obutanus

15

10

1.5

0.5

bubmuoreka [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas
IIKoaa
https://resh.edu.ru/subject/5/11
OUITN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D
https://bio-ege.sdamgia.ru/
buodax Amutpus [To3gHskoBa
https://www.bio-fag.ru/

bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccniickas a5ekTpoHHas

IIKoaa
https://resh.edu.ru/subject/5/11
OUITN
https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D
https://bio-ege.sdamgia.ru/
buogak Imutpus [lo3zauskosa
https://www.bio-faq.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Pocculickas 351eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/5/11
OUIIN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry ET'D
https://bio-ege.sdamgia.ru/
buodax Jmutpus Ilozgaskosa
https://www.bio-faq.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Poccuiickas anexrpoHHas

IIKoJIa
https://resh.edu.ru/subject/5/11
OUITN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6




OKOJIOrus BHI0B U

8
MOMYTISIUI

9 DKOJIOTUA COOOIECTB.
OKOJIOTHYECKHE CUCTEMEI

10 Bbuocdepa — rmobanpHas
DKOCHCTEMA

1 YenoBek U OKpy Karomas

cpena

12

0.5

0.5

Cnam I'MA: Pemry EI'D
https://bio-ege.sdamgia.ru/
buodax Amutpus [To3gaskoBa
https://www.bio-fag.ru/

bubmuoreka [JOK
https://lesson.edu.ru/06/05
Poccniickas a5ekTpoHHas

IIKoaa
https://resh.edu.ru/subject/5/11
OUITN
https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D

https://bio-ege.sdamgia.ru/

buogak Imutpus [lo3zguskosa
https://www.bio-faq.ru/
bu6mmoreka [JOK
https://lesson.edu.ru/06/05
Poccniickas a5ekTpoHHas

IIKOJIa
https://resh.edu.ru/subject/5/11
OUITN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry ET'D
https://bio-ege.sdamgia.ru/
buodax Jmutpus Ilozgasikoa
https://www.bio-faq.ru/

bu6mmorexa [IOK
https://lesson.edu.ru/06/05
Pocculickas 351eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/5/11
OUIIN
https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry ET'D
https://bio-ege.sdamgia.ru/
buodak Imutpus [lozgusaxosa
https://www.bio-faq.ru/
bubmuoreka [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexrpoHHas
IIKOoJa




12 Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

7.5

https://resh.edu.ru/subject/5/11
OUITN
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-6
Cnam I'A: Pemry EI'D
https://bio-ege.sdamgia.ru/
buodax Amutpus [lo3gaskoBa
https://www.bio-fag.ru/




IHOYPOYHOE INTAHUPOBAHMUE

10 KUIACC

Ne
n/n

Tema ypoka

buonornsa xak KoMIIJIeKCHast
HayKa U KaK 4acTh
COBPEMEHHOT0 00IIIecTBa

JKussie cucTeMbl 1 UX
CBOMCTBA

YpoBHEBas opraHuzanus
YKUBBIX CUCTEM

Hcropus oTkpsITUS U
n3ydeHus KieTku. Knertounas
TEOpUs

MeTo1b1 MOJNIEKYJISIPHOM U
KJIETOYHOW OMOTIOTHH.
[IpaxkTuyeckas padora Nel
«3y4yeHune meTooB
KJICTOYHOU OMOJIOTUU
(xpomarorpadus,
anekTpodopes,
nuddepeHnraibHoe
nentpudyruposanue, [11[P)»

XUMHYECKUH COCTaB KIIETKU

MusnepalibHbIE BEIIECTBA
KJIETKH, UX OHOJIOrHYecKas
pOJb

Oprannueckue BelecTBa
KJICTKH — OCJIKH.

KoanuecTBo yacoB

KonTpon
Bcero bHBIC

padoThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

MpakTn
yecKue
padoThI

0.5

0.5

DyieKTpoHHbIE HU(POBbHIE
o0pa3oBaTe/bHBIEC PECypChI

bubmuorexa [JOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Poccuckas 351eKTpoHHas MKosa
https://resh.edu.ru/subject/lesson/382
7/start/118940/

bu6mmoreka [IOK
https://m.eds00.ru/863e6564

bubmoreka [JOK
https://m.edso00.ru/863¢6564

bu6mmorexa [JOK
https://m.edsoo.ru/863e6e88
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
3/start/153371/

bubmuorexa [JOK
https://m.edsoo.ru/863e6122

bu6mmorexa [JOK
https://m.edsoo.ru/863e674e
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/539
7/start/

bu6mmoreka [IOK
https://m.edso0.ru/863e674¢
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/539
7/start/

bubmuorexa [JOK
https://m.edso0.ru/863e6b72




10

11

12

13

14

15

16

JlaGopatopHnas pabora Nel
«O06Hapy>xeHHe OeNKOB C
MIOMOIIBIO KaYeCTBEHHBIX
peaxKuuin

CgoiicTBa, KIaccuduKaus u
byHKIN OENIKOB

Oprannueckue BeuecTBa
KJIICTKU — YIJICBOABI

OpraHuueckue BEeIecTBa
KIETKA — JIUITUbI

Hyxneunossie kucnotsl. JJHK
u PHK. JIaGopaTtopHas pabora
Ne2 «MccimenoBanue
HYKJIEHHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KIIETOK
Pa3JINYHBIX OPTAHU3MOBY

Crpoenue u pynkuuu ATO.
Jlpyrue
HyKJIe03uaTprdochaTe
(HT®)

Cexsenuposanue JJHK.
MeTozabl FeHOMUKH,
TPaHCKPUIITOMUKH,
IIPOTEOMUKH

KonTtponsHas padora Nel mo
TeMme " XuMuueckas
OpraHu3aIu KJIeTKu"

Meroas! CTpYKTOpHOMR
O6uonoruu. TUIBI KJIETOK.
[IpokapuoTnueckas KieTka

0.5

Poccuiickas anetpoHHas mkoJsa
https://resh.edu.ru/subject/lesson/384
0/start/

bubmuoreka [{OK
https://m.edso00.ru/863e6b72
Poccuiickas aneTpoHHast mkoJsa
https://resh.edu.ru/subject/lesson/384
0/start/

bub6moreka [JOK
https://m.eds00.1ru/863e6b72
Poccuiickas anetpoHHas mkoJsa
https://resh.edu.ru/subject/lesson/384
0/start/

bu6mmoreka [IOK
https://m.edso00.ru/863e6b72
Poccuiickas aneTpoHHast mkoJsa
https://resh.edu.ru/subject/lesson/384
0/start/

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢c
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/384
0/start/

bubmoreka [JOK
https://m.edsoo.ru/863e6d5c
Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/lesson/384
0/start/

®OUIIUN https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D https://bio-
ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/863e6f0
https://m.edsoo.ru/863e716¢
Poccuiickas anexkTpoHHas mKoia




17

18

19

20

21

CrpoeHue 3yKapruoTHYECKON
KJIeTKH. [IoBepXHOCTHBIN
anmnapar KJICTKH.
[TpakTrueckas padota No2
«/3yuenue CBOWCTB
KJIETOYHOM MeMOpaHbD»

OxHOMEMOpaHHBIC OPTAaHOMIBI

kneTku. [Ipaktnueckas pabota

Ne3 «3yuenue nBukeHus 1 0 0.5
LUTOIUIa3Mbl B PACTUTEIIbHBIX

KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUIBI
KJICTKU: MUTOXOHJIPHH,
ractu el JlaboparopHas
pabota Ne3 «HccnenoBanue
IJ1a3MOJIM3a U JIeIIa3MOJIN3a B
PACTUTEILHBIX KICTKAX)»

HememOpaHHbIE OpraHOU bl
KIICTKH

Crpoenue u pyHKIUH s7pa 1 0 0

https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/

bu6mmoreka [IOK
https://m.edso00.ru/863e6110
https://m.edsoo.ru/863e716¢
Pocculickas 3JIeKTpOHHas IKOJIa
https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/

bu6mmorexa [JOK
https://m.eds00.ru/863e6 {0
https://m.eds00.ru/863¢e716¢
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/

bub6moreka [JOK
https://m.eds00.ru/863e6 {0
https://m.edsoo.ru/863e716¢
Poccuiickas aneKkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/

bu6mmoreka [IOK
https://m.edso00.ru/863e6110
https://m.edsoo.ru/863e716¢
Pocculickas 35IeKTpOHHas LIKOJa
https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/

bubmuoreka [{OK
https://m.eds00.ru/863e6 {0
https://m.edsoo.ru/863e716¢
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/




22

23

24

25

26

27

28

29

CpaBHUTENIBbHAS
XapaKTepUCTHKA KIETOK
aykapuoT. JlabopaTopHas
pabota Ne4 «3yuenue
CTPOECHUS KJIETOK Pa3IMYHBIX
OpPTraHU3MOBY

KonTtponbnas padora Ne 2
"CrpoeHue U pyHKLIUU
KJIETKH"

AccuMungius u
TUCCUMUIISALINS — JBE
CTOpOHBI MeTabomM3Ma. TUTBI
oOMeHa BElIECTB.
JlaGopaTtopnas pab6ota Ne5
«3ydyeHne KaTaIuTUHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHIIasbl WIn
KaTaJasbl)»

DepMeHTaTUBHBIN XapaKkTep
pEaAKIUA KJIETOYHOTO
MeTtabonmuzma. JlaboparopHas
pabota Ne6 «3yuenue
(bepMEHTaTUBHOTO
pacIenaeHus IepoKCuaa
BOJIOPOJIA B PACTUTEIBHBIX H
KUBOTHBIX KJIETKAX)

Benku-akTHBaTOPHI U OEIKH-
UHTUOUTOPHI

ABTOTpOdHBIN THIT OOMEHa
BEIIIECTB

dorocunTe’

XemocuHnres. JlaboparopHas
pabota No7 «CpaBHeHHe
nporieccoB GOTOCHHTE3A U
XEMOCHHTE3a

0.5

0.5

0.5

bubmuoreka [{OK
https://m.edso00.ru/863e6110
https://m.edsoo.ru/863e716¢
Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/lesson/538
3/start/153371/
https://resh.edu.ru/subject/lesson/384
7/start/8616/

DOUIIN https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam ['MA: Peury EI'D https://bio-

ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/391
7/start/46777/

but6mmoreka [IOK
https://lesson.edu.ru/06/05

bu6mmoreka [IOK
https://lesson.edu.ru/06/05

bub6moreka [JOK
https://lesson.edu.ru/06/05

bu6mmoreka [JOK
https://m.edsoo.ru/863e7¢98
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/391
7/start/46777/

bu6mmoreka [IOK
https://m.edso00.ru/863e¢7¢98
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/391
7/start/46777/




30

31

32

33

34

35

36

37

38

39

AHa3pOOHBIC OPraHU3MBI.
Bune Opoxenus.
JlaGopatopHas padota Ne§
«CpaBHEHHME MTPOLIECCOB
OpOXEHUS U JBIXaAHUS»

AspoOHBIE OpraHU3MBbl. DTarbl
SHEpPreTU4ecKoro ooMeHa

OHeprus MEMOpPaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: pabota mpoTOHHOH
AT®-cuHTa3b1

KonTtponsHast padora Ne 3 o
TeMe "OOMEH BelecTB U
npeoOpa3oBaHKUE YHEPTHH B
KJIeTKe"

Pakiun MaTpu4HOro CHHTE3A.
Tpa"ckpunuus — MaTpUYHBINA
cunre3 PHK

Tpancnsauus u e€ sTamnbl

KoaupoBanne aMHHOKHUCIIOT.
Posb pubocom B 6GuocunTe3e
Oenka

Opranuzanys renoma y
MPOKAPUOT U DYKApUOT

MonekyJisipHbIe MEXaHU3MBbI
SKCTPECCUU TEHOB Y SYKapuOT

Bupycsl — BHEKIETOUHBIE
(GOpMBI KU3HU U OOJIUTaTHBIS
napasutsl. [IpakTuueckas
pabota Ne4 «Co3znganue
MOJIETN BUpYyCa»

0.5

bubmuoreka [{OK
https://lesson.edu.ru/06/05

bubmuoreka [{OK
https://m.edsoo.ru/863e766¢
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/391
7/start/46777/

bubmoreka [JOK
https://lesson.edu.ru/06/05

DUIIN https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam I'MA: Pemry EI'D https://bio-
ege.sdamgia.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/863e796e
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/535
2/start/295780/

bu6mmoreka [IOK
https://m.eds00.ru/863e796¢
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/535
2/start/295780/

bu6mmorexa [JOK
https://m.edsoo.ru/863e796e
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/535
2/start/295780/

bub6moreka [JOK
https://lesson.edu.ru/06/05

bub6mmorexa [JOK
https://lesson.edu.ru/06/05

bu6mmorexa [JOK
https://m.edsoo.ru/863e7540
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/393
9/start/105165/




40

41

42

43

44

45

46

47

BupycHbie 3a00meBanms
YeJI0BeKa, YKUBOTHBIX,
pacTeHui

Hanorexnomoruu B Ouonoruu
U MEJIUIIHE.

KonTtponbnast pabora Ne 4 mo
TeMme "HaciencTBennas
uHbOpMaIUs U CIOCOOBI
OCTaBKH €€ B KJIIeTKH"

JKM3HEHHBIN TUKIT KIETKU

Marpuunsiii cunares JTHK

Xpomocowmsl. JlaboparopHas
pabota N9 «M3yuenue
XPOMOCOM Ha F'OTOBBIX
MHUKpOIpenapaTax»»

Jlenenve KJIeTKU — MHUTO3

Tunel knetok. Kapuokunes u
utokuHe3. JlabopaTopHas
pabora Nel0 «Habmronenue
MHUTO32a B KJIIETKaX KOHYHKA
KOpEIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )

PGI‘y.HSII_II/ISI KHU3HCHHOT'O IUKJIAa
KJICTOK

0.5

0.5

bubmuoreka [{OK
https://m.edso00.ru/863e7540
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/393
9/start/105165/

bubmoreka [JOK
https://lesson.edu.ru/06/05

bubmoreka [JOK
https://lesson.edu.ru/06/05
Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/5/10 Coam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/5/10 Coam
I'A: Pemy EI'D https://bio-
ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/392
7/start/




48

49

50

51

52

53

54

55

56

57

KonTtponsHast padora Ne 5 o
TeMme "JKU3HEHHBIN ITUKIT
KJIETKH"

OpranusM Kak eIMHOE LIETIOE.
TkaHu pacTeHH.
JlaGopatopHnas pabora Nel 1
«3y4yeHue TkaHe pacTCHUN»
TkaHU )KMBOTHBIX M YEJIOBEKA.
JlaGopatopHas pabora Nel2
«/3yueHnue TkaHen
YKUBOTHBIX»

Opranbl. CHCTEMBI OPraHOB.
JlaGopaTtopnast pabora Nel3
«/3yuenue opraHon
[[BETKOBOTO PACTCHHS

Onopa Tena opraHu3MoB

JIBM>KEeHUE OpraHu3MOB

[Iuranue opraHn3mMoB

ITnTanue MO3BOHOYHEIX
KUBOTHBIX. [TunieBapuTenbpHas
cUCTEMA YEJIOBEKA

JlpIxaHue opraHu3smMoB

I[BIXaHI/Ie IIO3BOHOYHBIX
KHUBOTHBIX U YCIIOBCKA

0.5

0.5

0.5

DUIIN https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam ['MA: Pemy EI'D https://bio-

ege.sdamgia.ru/

Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/lesson/245
9/start/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/248
7/start/

bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/249
4/start/

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/249
6/start/

bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/249
3/start/
https://resh.edu.ru/subject/lesson/248
8/start/

bubmuoreka [{OK
https://lesson.edu.ru/06/05
bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia

https://resh.edu.ru/subject/lesson/221
8/start/




58

59

60

61

62

63

64

65

66

TpaHcnopt BemecTB y
OpPTraHU3MOB

KpOBeHOCHaH CHUCTCMa
IIO3BOHOYHBIX JXUBOTHBIX U
YCJIOBCKA

Briznenenne y opraHu3zmMoB

3amuTa y OpraHu3MoB.
HNMmyHHAs cucTema 4enoBeka

PaznpaxumocTs 1 perymisuus
y OpraHu3MoB

['ymopanbHast perymismus u
SHAOKpPUHHAS CUCTEMa
YKUBOTHBIX U YEIIOBEKa

KontponbHas padora Ne 6 o
teme "CTtpoenue u QyHKIIH
opranusma"

DopMBbI pa3MHOKEHUS
OpraHU3MOB

ITomoBoe Pa3MHOKCHHUC

bu6mmoreka [IOK
https://lesson.edu.ru/06/05

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKosia
https://resh.edu.ru/subject/lesson/158
1/start
/https://resh.edu.ru/subject/lesson/248
9/start/

bu6mmorekxa [IOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/221
7/start/

bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/158
0/start/

but6mmoreka [IOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/245
https://resh.edu.ru/subject/lesson/676
7/start/269090/8/start/

bubmuoreka [{OK
https://lesson.edu.ru/06/05
Poccuiickas anekTpoHHas mKoia
https://resh.edu.ru/subject/lesson/245
8/start/

®UIIUN https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam I'HMA: Pemry EI'D https://bio-
ege.sdamgia.ru/

bu6mmorexa [JOK
https://m.eds00.1ru/863e81b6
https://m.edso0.ru/863e83 1e
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/535
9/start/270999/

but6moreka [JOK
https://m.eds00.1ru/863e81b6
https://m.edsoo.ru/863e831e
Poccuiickas anexkTpoHHas mKoJia




67

68

69

70

71

72

73

74

Metios

I'ametorenes. OOpa3oBaHue u
PAa3BUTHUC ITOJIOBBIX KJICTOK.
JlaGopatopHnas pabora Nel4
«/3y4yeHue cTpoeHus MoIOBbIX
KJICTOK Ha I'OTOBBIX
MHKpOIIpenapaTaxy

NuauBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

3akJiaJika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

Poctun Pa3BUTHUC ) KUBOTHLIX.
JlaGoparopHas pabota Nel5
«BrisaBienne IIPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
IIO3BOHOYHBIX KHBOTHBIX)

PasMHOkeHUE U pa3BUTHE
pacrtenuii. JlaboparopHas
pabora Nel6 «Crpoenue
OpraHOB Pa3MHOKEHUS
BBICILIUX PACTECHUI»

KonTtponbnast pabota Ne 7 mo
teMe "Pa3MHOXKeHHE U
pa3BuTHE Opranuzma’

Hctopust ctaHOBIIEHUS U
pPa3BUTHUS TCHETUKU KaK HAyKH.
OCHOBHBIC TTOHSATHS U
CHUMBOJIbI TEHETUKH.
JlaGopaTtopnas padota Nel7

0.5

0.5

0.5

0.5

https://resh.edu.ru/subject/lesson/535
9/start/270999/

bu6mmoreka [IOK
https://m.edsoo.ru/863¢7{4a
Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/lesson/392
7/start/105895/

bub6moreka [JOK
https://m.eds00.ru/863e81b6
Pocculickas 351eKTpOHHAas IIKOIa
https://resh.edu.ru/subject/lesson/392
7/start/105895/

bub6mmorexa [JOK
https://m.edsoo.ru/863e8612
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
6/start/301065/

bu6mmoreka [IOK
https://m.edsoo.ru/863e8612
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
6/start/301065/

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Cnam I'MA: Pemry EI'D https://bio-

ege.sdamgia.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/06/05
Cnam I'MA: Pemry EI'D https://bio-

ege.sdamgia.ru/

®UIIHN https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam ['MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bub6moreka [JOK
https://m.edso00.ru/863e86f2
Pocculickas 351eKTpOHHAas IKOIa

https://resh.edu.ru/subject/lesson/538
6/start/301065/




75

76

71

78

79

80

81

82

«/Ipozoduna kak 00bEKT
TEHETHYECKUX UCCIICIOBAHHID)

3aKOHOMEPHOCTH
HaCJIeIOBAaHHS TPU3HAKOB.
Mounorubpuanoe
ckpemuBanue. [IpakTudeckas
pabota Ne5 "Uzyuenwue
pPE3yIBTaTOB MOHOTUOPHUTHOTO
CKpeLIMBaHus y Apo30duinr"

[HuTonormyeckne OCHOBBI
MOHOTHOPHUIHOTO
CKpEIIUBaHUSA

AHanu3upytoiee
ckpemuBanue. Henomnnoe
JOMHHHUPOBaHUE

JurubpuaHoe cKpelrBaHue.
[TpakTrueckas padota Ne6
«3yuenue pe3ynbTaToB
JUTUOPUIIHOTO CKPELUBAHUS Y
TPO30(UITBI

I{uTonornyeckre OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

CreruieHHOe HaCIEI0OBaHNE
MPU3HAKOB

XpoMocOoMHas Teopus
HaCJIEICTBEHHOCTU

I'eneTuka momna

0.5

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e8c60
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/475
S/start/118828/

bubmuoreka [{OK
https://m.edso00.ru/863e8c60
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/475
S/start/118828/

bubmoreka [JOK
https://lesson.edu.ru/06/05
Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/5/10 Cnam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60
Poccuiickas anexkTpoHHas mKoia

https://resh.edu.ru/subject/lesson/475
S/start/118828/

bub6moreka [JOK
https://lesson.edu.ru/06/05
Pocculickas 351eKTpOHHAas MIKOIa
https://resh.edu.ru/subject/5/10 Coam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60
Pocculickas 351eKTpOHHas IKOIa
https://resh.edu.ru/subject/lesson/475
S/start/118828/

bub6mmorexa [JOK
https://m.edsoo.ru/863e8c60
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/475
S/start/118828/

bub6moreka [JOK
https://lesson.edu.ru/06/05




83

84

85

86

87

88

&9

I'enoTnn kak nenocTHas
cuctema. I 'eHeTnueckuit
KOHTPOJIb Pa3BUTUS PACTCHUH,
’)KMBOTHBIX M YEJIOBEKa

KotponpHas padora Ne 8 mmo
TeMe "3aKOHOMEPHOCTHU
HacJeATBEHHOCTH"

M3MeHYnBOCTh TPU3HAKOB.
Bunsl n3smMeHuUnBOCTH

Monuduxarrontas
W3MEHYUBOCTD

BapuaunonHsslii psa u
BapuallMOHHAs KpUBasl.
JlaGopaTopnas pab6ota Nel8
«HccnenoBanue
3aKOHOMEPHOCTEM
MOAU(PUKAITMOHHON
n3MeHunBocTU. [locTpoeHue
BapHAIOHHOTO psla U
BApUALIMOHHON KPUBON»

I'enoTunmaeckas
W3MEHYMBOCTb.
KomOunnaTnBHas
W3MEHYUBOCTD

MyTanoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora
Ne7«MyTtanuu y apo30¢huitet
(Ha TOTOBBIX
MHUKpOIIpenaparax )

0.5

0.5

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/5/10 Caam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

but6moreka [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas MmKoia
https://resh.edu.ru/subject/5/10 Coam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

Cnam ['MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bu6mmorexa [JOK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/5/10 Cnam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

IHOK https://m.edsoo.ru/863e8efe
Poccuiickas anexkTpoHHas 1mKoia

https://resh.edu.ru/subject/lesson/538
7/start/17435/

but6moreka [JOK
https://lesson.edu.ru/06/05

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
7/start/17435/

bub6moreka [JOK
https://m.edsoo.ru/863c8efe
Pocculickas 351eKTpOHHAas IKOIa
https://resh.edu.ru/subject/lesson/538
7/start/17435/




90

91

92

93

94

95

96

97

98

3aKOHOMEPHOCTH
MYTalMOHHOTO TMpolLiecca.
DONHUreHeTuKa v 3MUreHOMUKa

I'eneTnka uenoBeka.
[IpakTuueckas padora Ne§
«CocTaBiicHHE U aHAIIN3
POIOCIOBHOI

MeTtoasl MeTUITMHCKOM
TeHEeTUKHU. 3HAUCHHE
MEIUITMHCKOM TeHETHUKHU B
MPEAOTBPALIEHUH U JICUEHUU
reHeTHYECKUX 3a00eBaHuN
JenoBeKa

KontponbHas padora Ne 9 no
TeMe "3aKOHOMEpPHOCTU
U3MeH4YMBOCTH. ['eHeTnka
yesoBeka"

OCHOBHBIC TTOHSTUS CCJICKIINU.

JlaGopaTopnas pa6ora Nel9
«3yuenue copToB
KyJbTYPHBIX PACTCHHH U
MOPOJI JOMAITHUX YKHUBOTHBIX)

MeTtonrpl ceeKIMOHHON

pabotsl. JlabopaTopHas paborta

Ne20 «M3yuenune meTonoB
CEJICKLIUU PACTCHUN

JlocTrkeHus CeNIeKIun
pacTeHUM U KUBOTHBIX.
[TpakTrueckas padota Ne9
«ITpuBHBKa pacTeHUID»

CoxpaHeHnue, u3y4eHue u
MCIIOJIb30BaHNE TE€HETUYECKUX

pecypcoB

buotexHonorus kak Hayka u
oTpacib MPOU3BOCTBA.
[IpakTuueckas padora Nel0

0.5

0.5

0.5

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/538
7/start/17435/

bub6moreka [JOK
https://m.edsoo.ru/863e8d78
Pocculickas 351eKTpOHHAas IKOIa

https://resh.edu.ru/subject/lesson/365
3/start/47180/

bu6mmorexa [JOK
https://m.edsoo.ru/863e8d78
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/365
3/start/47180/

®OUIIN https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam ['MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bubmuoreka [{OK
https://lesson.edu.ru/06/05
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/5/10 Caam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bubmuoreka [{OK
https://m.edsoo.ru/863¢9214
Poccuiickas anekTpoHHas mKoia
https://resh.edu.ru/subject/lesson/386
1/start/295751/

bubmoreka [JOK
https://m.edsoo0.1ru/863¢9214
Pocculickas 351eKTpOHHAas MIKOIa

https://resh.edu.ru/subject/lesson/386
1/start/295751/

bubmuoreka [{OK
https://lesson.edu.ru/06/05

but6moreka [JOK
https://m.eds00.ru/863e9336
Pocculickas 351eKTpOHHAas IKOIa




99

100

101

102

«M3yyeHne 00bEeKTOB
OMOTEXHOIOTUN

OCHOBHBIE HaIlPaBJICHUS
CHHTETHYECKOH OMOI0rur

XpOMOCOMHAs U T€HHAas
UHXeHepus.Meaunuuckue
OMOTEXHOJIOTHH

KonTponpHas padbora 3a Kypc
10 kmacca

[ToBTOpenme, 0600IICHNE,
CHUCTEMAaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

11 KUIIACC

Ne m/m

Tema ypoka

OBosonroHHas Teopust Y.
Japsuna. J[BrKyme Cuibl
3BOJIrOIMHY BUAOB 110 Y. JlapBuny

Boprba 3a cymecrBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

Konrponsnas pabdora 3a kypc 10
KJacca

®opMUPOBAHHE CUHTETUYECKON
TEOPHUH IBOJIOLIUU

DTarbl HBOIIOIIMOHHOTO TpoIecca:

102

10

13.5

KoanuecTBo yacoB

Bcero

MHUKPOIBOIIONHUS U MaKPOIBOIIOLIUS

KonTtpou
bHBIE
padoThI

https://resh.edu.ru/subject/lesson/393
9/start/105165/

bub6moreka [JOK
https://lesson.edu.ru/06/05

bu6mmoreka [JOK
https://m.eds00.1ru/863¢9336
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/393
9/start/105165/

OUIIN https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!/tab/173765699-6
Cnam ['MA: Pemry ET'D https://bio-

ege.sdamgia.ru/

MpakTuy DJieKTpoHHbIe HUu(POBbIE
ecKHe oOpa3oBaTe/ibHbIE pecypchl
padoThI
bubmuorexa [JOK
https://m.edsoo.ru/863ea20e
0 Poccuiickas anexkTpoHHast
IIKoJIa
https://resh.edu.ru/subject/lesso
n/5391/start/301036/
but6moreka [JOK
https://m.edsoo.ru/863e9da4
0 Pocculickas 351eKTpOHHAas
IIKOJIa
https://resh.edu.ru/subject/lesso
n/5388/start/17609/
0
0
0



10

11

12

13

14

15

16

17

[Tomynsius — sneMeHTapHas
€IMHUILA DBOJIOLUU

3aKOH T€HEeTHYECKOTO PAaBHOBECHS
JIx. Xapau, B. Baitn6epra.
JlaGopaTopnas pabora Nel
«BpIsIBIeHNE H3MEHUUBOCTH Yy
oco0eil 0ZTHOTO BHIa»

DnemeHTapHbIe (HaKTOPHI IBOJIOLUN

D¢ ekt ocnoparens. dpdexr
GYTBIJIO‘-IHOFO TOpJIbIIIKa

Murpauuu. 30151011 mOmy IS
reorpaduueckas, Ouonornueckas

EcrectBennsIii oT60p —
HANPABIISIOMNN (aKTOP IBOJTFOIIHH

[TonoBoit oT60P

ITprcnocoOaeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPO3BOIIOLINH.
JlaGopaTopnas pa6ora Ne2
«H3yuyenune apomopho30B 1
WJIA0AJANTALMI Y PACTEHUN U
KHUBOTHBIX)»

[Tpumeps! npucnocobaeHuit y
OpPraHu3MOB: MOP(OJIOTHUECKHE,
buznonornueckue, OMOXUMHUECKUE,
noBegeHueckue. JlabopaTopHas
pabota Ne3 «IIpucmnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1€c000pa3HOCTb)»

Bun, ero kpurepuu u CTpyKTypa.
JlaGopatopnas pabora Ned
«CpaBHEHHE BUJIOB 10
MOP(}OITOTHIESCKOMY KPUTEPHIOH

CrpykTrypa Buza

BunooOpa3oBanue Kak pe3ybTar
MUKPOIBOJOIUH

0
0.5
0
0
0
bubmnoreka LIOK
https://m.edsoo.ru/863e9ed0
0 Pocculickas 351eKTpOHHAas
IIKOJIa
https://resh.edu.ru/subject/lesso
n/5389/start/107051/
0
bubmuorexa [JOK
https://m.edsoo.ru/863e9fde
0.5 Poccuiickas anexkTpoHHast
' IKoJIa
https://resh.edu.ru/subject/lesso
n/5390/start/295809/
0.5
0.5
0
bubmnoreka LIOK
0 https://m.edsoo.ru/863e9fde

Pocculickas 351eKTpOHHas
IKOJIa



18

19

20

21

22

23

24

25

26

CBsI3b MUKPOIBOJIIOIUU U
snuaemuonoruu. KontponbHas
paborta Nel mo Teme
"MuKpOIBOIIONMS U €€
pe3yabTaThl”

MakposBonronus.
ITaneoHToONIOTHUECKHE METOABI
HU3YYCHUS 5BOJIIOIIUU

buoreorpaduueckue MeTo b1
M3yYCHUS IBOJIIOLIUU

OMOpHOJIOTHYECKUE U
CPaBHUTEIHLHO-MOP(OIOTHIECKHEC
METOBI H3YUCHHUS DBOJTFOIHN

MounekyJIapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE I MAaTEMATHIECKHE
METO/BI U3YUYEHUS IBOOLUN

OO1u11e 3aKOHOMEPHOCTH
9BOJIIOLIMU. AANITUBHAS pajHaLysl.
HepaBHOMepHOCTBH TEMIIOB
IBOJIIOLUU

Konrtponsnas padora Ne2 o reme
"Makpo3BOdIOLHUA U €€ Pe3yabTaThl”

HayuHble runoressl
MIPOMCXOXKACHUS )KU3HU Ha 3emiie

I[OHay‘IHI)Ie MMpeaAcCTaBJICHUA O
3apOXKIACHUU KU3HU

https://resh.edu.ru/subject/lesso
n/5390/start/295809/

OUIIN
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-
egeft!/tab/173765699-6 Cnam
I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/863e9cle
Poccuiickas anexkTpoHHas
[IKOJIa
https://resh.edu.ru/subject/lesso
n/4950/start/

DOUIIN
https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-
ege#t!/tab/173765699-6 Cnam

I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

but6moreka [JOK
https://m.edsoo.ru/863ea5a6
Pocculickas 351eKTpOHHAas

IKoJa
https://resh.edu.ru/subject/lesso
n/3874/start/301094/
bu6mmorexa [JOK
https://m.edsoo.ru/863ea5a6
Poccuiickas anexkrpoHHas
IKOoJIa




27

28

29

30

31

32

33

34

35

36

37

38

OCHOBHBIE 3Tallbl HEOPTAHUYECKOU
HBOJIIOLIUU

I'unoressl 3apOXKACHUS KU3HU

Uctopus 3emnn u meToasl €€
uzydenus. JlaboparopHas pabota
Ne5 «M3yuenne u onncanue
HCKOIIAEMBIX OCTAaTKOB JAPEBHUX
OpPIraHU3MOB»

Hauanbnbie 3Tanbl opraHunyecKoi
HBOJIIOLIUU

DBOIIONUS DYKApUOT

OCHOBHBIE 3TaIlbl BOITIOLUU
PacTUTEIBLHOTO MHpA.
[TpakTryeckas pabora Nel
«M3ydyeHne ocoOeHHOCTEN CTPOCHUS
pacTeHui pa3HbIX OTAEIOBY

OCHOBHBIE ATaIIbI 9BOJJIIOIINMH
KNBOTHOI'O MHpa

DBOJIIOLMS )KUBOTHBIX.
ITpakTuyeckas padbota Ne2
«M3y4yeHne ocoOeHHOCTEH CTPOCHUS
MTO3BOHOYHBIX JKUBOTHBIX)

Pa3Butue xu3Hu Ha 3emie 1o 3pam
U [IEpUOJaM

MaccoBble BEIMUpPAHUST —
HKOJIOTMYECKHUE KPU3UCHI MPOILIOTO
CoBpeMeHHBIN IKOTOTUYECKUN
KpHU3HC, €r0 0COOEHHOCTH

CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOILIOTO.

https://resh.edu.ru/subject/lesso

n/3874/start/301094/
0
0
0.5
0
0
bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc
0.5 Poccuiickas anexkTpoHHast
' IKOJIa
https://resh.edu.ru/subject/lesso
n/3885/start/270127/
but6mmoreka [IOK
https://m.edsoo.ru/863ea8bc
0 Pocculickas 351eKTpOHHas
IIKOJIa
https://resh.edu.ru/subject/lesso
n/3885/start/270127/
0.5
bub6mmorexa [JOK
https://m.edsoo.ru/863eabbe
0 Poccuiickas anerponHas
IIKOJIa
https://resh.edu.ru/subject/lesso
n/3885/start/270127/
0
0
bubmuorexa [JOK

0 https://m.edsoo.1ru/863¢ca48¢
Poccuiickas anexkTpoHHast




39

40

41

42

43

44

45

46
47

48

OcHOBHbBIE CHICTEeMaTHYECKHUE
IpyMIIbl OPTraHU3MOB

Kontponbnas padota Ne 3 o reme
"IIpoucxoxaeHue u pa3BUTHE
JKU3HU Ha 3emiie"

AHTpPOII0JIOTHS — HayKa O
4eJI0BEKe

PazButue npencrasnenuii o
MPOUCXO0XKJIECHUHU YETIOBEKA

MecTo 4enoBeka B CUCTEME
OpPraHWYEeCKOT0 MHpa.
JlaGopatopHnas pabota Ne6

« 3yuenne ocoOCHHOCTEN CTPOCHHUS
CKeJIeTa YeJIOBEKa, CBA3aHHBIX C
NPSAMOXOKICHUEM

JIBM>KyIIME CUJIbl aHTPOIIOreHe3a

CooTHomIeHne ONOIOTHIECKUX U
COILIMANTBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

IlameoreneTrka u mMaj€oreHOMHKA

3BOJIIOI_II/ISI COBPCMCHHOT'O YCJIOBCKA

Uenoseueckue pacel. [Ipakrrnueckas
pabora Ne 3 «M3yuenue
AKOJIOTMYECKUX aJlanTaruit
YenoBekay. MexauCIUITTNHAPHBIE
MCTOAbI aHTPOIIOJIOTUN

0.5

IIKoJIa
https://resh.edu.ru/subject/lesso
n/5395/start/

OUIIN
https://fipi.ru/ege/otkrytyy-

egett!/tab/173765699-6 Coam

I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bubmuoreka [IOK
https://m.edsoo.ru/863eac2c
Poccuckas anexkTpoHHas
1IKOJIa

https://resh.edu.ru/subject/lesso
n/5395/start/

but6mmoreka [IOK
https://m.edsoo.ru/863ead44
Pocculickas 351eKTpOHHas

IIKoJIa
https://resh.edu.ru/subject/lesso
n/4951/start/290181/

bu6mmorexa [JOK
https://m.edsoo.ru/863eac2c
Poccuckas snekTpoHHas
IIIKOJIa
https://resh.edu.ru/subject/lesso
n/5395/start/

bu6mmorekxa [IOK
https://m.edsoo.ru/863eaca
Pocculickas 351eKTpoHHas

IIKoJIa
https://resh.edu.ru/subject/lesso
n/3906/start/283994/




49

50

51

52

53

54

55

56
57
58

59

60

Konrtponsnas padora Ne 4 o teme

"AHTponorenes"

3apoXxaeHUE U Pa3BUTHE IKOJIOTHUH.
3HayeHue SKOJIOTHUECKUX 3HAHUU

JJIs1 4EJI0BEKa

Mertoab! sxkonoruu. JlabopatopHas
pabota No7 «M3ydeHne METOI0B
IKOJIOTMIECKUX UCCIICIOBAHMID)

Okonornyeckue pakTopsl

AbGuoTtnueckue dakTopsl. CBET Kak

IKOJIOTUYECKHUil hakTop.
JlaGopaTopnas pabora Ne§

«BrIgBIIEHUE TIPUCTIOCOOICHU
OpPraHU3MOB K BIIUSTHUIO CBETa»

AlGuoTtnieckue HakTophl.

TeMneparypa Kak d9KOJIOTHYECKUI
¢axrop. JlabopaTtopHas pabora Ne 9
«BpIsiBICHNE TPUCTIOCOOICHUI

OpPTraHU3MOB K BIUSHHIO
TEMIIEPATYPbI»

AGuotnueckue GhaKkTopsbI.

BnaxHOCTh KaK 3KOJIOTHYECKUN
¢axrop. JlabopaTtopnas pabora Nel0
«AHATOMHAYECKHAE OCOOEHHOCTH

pacTeHui U3 pa3HbIX MECT
OOUTaHUSD)

Cpenpl 0OMTaHUSI OPraHU3MOB

buonornueckue puTMsl

Xuznennsle GopMbl OpraHU3MOB

buotnueckue hakropsl

3HaueHne OMOTHYECKUX
B3aNMOJICUCTBUN I

0.5

0.5

0.5

0.5

DOUIIN
https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-
ege#t!/tab/173765699-6 Cnam

I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

Bbu6mmorexa [JOK
https://m.edsoo.ru/863eafec
Poccuiickas anexkTpoHHas
[IIKOJIa
https://resh.edu.ru/subject/lesso
n/5392/start/8378/

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK
https://m.edso0.ru/863eb10e

bubmuorexa [JOK
https://m.edso0.ru/863eb10e

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348




61

62

63

64

65

66

67

68

69

70

71

CyHIeCTBOBaHHUA OPraHu3MOB B

cpene oOuTaHus

Kontponbnas padota Ne 5 o teme
«Opranu3msbl ¥ cpesia OOUTaHUS

DKOJIOTHYECKHE XapaKTEPUCTUKU

momnyJsinuu

OCHOBHBIE TTOKa3aTeIIN MOIyJIsInquu

YUCJICHHOCTD, IINIOTHOCTH,

BO3pacTHas U N0JIOBasi CTPYKTypa

OCHOBHBIE TIOKa3aTEeJIH TOITYJISIIUH:
POXIaeMOCTh, TPHPOCT, TEMIT
pocTa, CMEPTHOCTh, MUT AU

DKoJIoruuecKasi CTpyKTypa
nomnyJsinuu

JluHaMuKa MoIyJsuuu u e€
perymsinust. Kpusble pocta

YHUCJIICHHOCTHU IOy JIAINH. KpI/IBI:IC

BBIDKUBAaHU A

DKoslornyeckas HUIla BUA.
JlaGopatopnast paborta Nel 1

«[IpucrocobneHus ceMsiH pacTeHHi

K PacCEIICHUION

Bun kak cucrema nonyJisinuin

3aKOHOMEPHOCTH TTOBEJCHUS U

MI/IFpaIII/II\/'I KHUBOTHBIX

Konrponsnas padora Ne 6 o teme '
DKOJIOTHSI BUAOB U MOMYJIsIui"

Co00111ecTBO OpPraHU3MOB —

OnoIIeHO03

OUIIN
https://fipi.ru/ege/otkrytyy-

egett!/tab/173765699-6 Coam

I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

OUITN
https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-
ege#!/tab/173765699-6 Cnam

I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
Pocculickas 351eKTpoHHas

IIKOJIa
https://resh.edu.ru/subject/lesso
n/5501/start/119075/




72

73

74

75

76

77

78

79

80

81

DKocHCcTEMAa KaK OTKpbITad CUCTCMaA.
OCHOBHBIE ITOKA3aTeIN YKOCHCTEMBI

KpyroBoport BemecTs 1 NOTOK
SHEPrUH B DKOCUCTEME

DKOJIOTUUECKUE TUPAMUIBI

H3menenus cooOIiecTs —
CYKIIECCUH

[IpupoiHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEU M OKEAHOB

IIpupoIHBIE 3KOCUCTEMBI.
DKOCUCTEMBI TYH/JIP, JIECOB, CTETIEH,
ITyCTBIHb

AHTpOHOI‘CHHHe 3KOCHCTCMBbI

YpOoskocucremsl. [Ipaktuueckas
paborta Ne 4 «3yueHnue u onrcaHue
ypOOIKOCHCTEMBI

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aHUMOCUCTBUI
OpPraHu3MOB B DKOCHCTEMAX

MexaHU3MBbI BO3JACHCTBUS
3arpsi3HEHUH pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OPraHU3MEHHOM, TOMYJISIIUOHHOM U
3KOCUCTEMHOM YPOBHSIX

0.5

bubmuorexa [JOK
https://m.edso0.ru/863eb46a
Poccuiickas anexkTpoHHast

IIKOJIa
https://resh.edu.ru/subject/lesso
n/5501/start/119075/

but6moreka [JOK
https://m.edsoo.ru/863eb5fa
Pocculickas 351eKTpOHHAas

IIKOJIa
https://resh.edu.ru/subject/lesso
n/4953/start/

bub6mmorexa [JOK
https://m.edsoo.ru/863eb5fa
Poccuiickas anexkTpoHHas

[IKOJIa
https://resh.edu.ru/subject/lesso
n/4953/start/

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa
Pocculickas 351eKTpOHHas

IIKoJIa
https://resh.edu.ru/subject/lesso
n/4953/start/




82

83

84

85

86

87

88

89

90

91

92

93

KonrtpomnsHas padora Ne7 o reme
"DKOJIOTHS COOOIIECTB.
OKOJIOTHYECKHE CUCTEMBI

buocdepa — obmennanerapuas
o0oJiouka 3emiu

VYuenne B. U. Bepnaackoro o
ounocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

KpyrosopoTs! BemiecTs u
OMOTCOXMMHUYCCKHE ITUKITBI

3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTh Onochepnl

Konrponsnas padora Ne 8 o remam
"Buocdepa - rmobanbHas
sKocucrema”

OKOJIOTHYECKHE KPpHU3UCBHI U UX
IIPUYINHBI

Bo3aeiicTBue yenoBeka Ha
ouochepy

AHTpONOreHHOE BO3JCUCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

Oxpana npupoasl. OCHOBHbIE
IIPUHLIMIIBI KACAIOTCS Pa3BUTHS
YeJI0BEYECTBA U IIPUPOIBI

DOUIIN
https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-
ege#t!/tab/173765699-6 Cnam

I'MA: Peury EI'D https://bio-
ege.sdamgia.ru/

but6moreka [JOK
https://m.edsoo.ru/863ebb5e
Pocculickas 351eKTpOHHAas

IIKOoJIa
https://resh.edu.ru/subject/lesso
n/5394/start/119104/

bu6mmoreka [IOK
https://m.edso0.ru/863ebd 16
Pocculickas 351eKTpoHHas

IIKoJIa
https://resh.edu.ru/subject/lesso
n/5394/start/119104/

DOUITN
https://fipi.ru/ege/otkrytyy-

bank-zadaniy-
eget#t!/tab/173765699-6 Coam

I'A: Pemy EI'D https://bio-
ege.sdamgia.ru/

Pocculickas 351eKTpoHHas
IKOJIa

https://resh.edu.ru/subject/lesso
n/5499/start/

bu6mmorekxa [IOK
https://m.edsoo.ru/863¢ebale
Pocciickas 35eKTpoHHas




94

95

96

97

98

99

100

101

102

PammonansHoe
MIPUPOIONONIB30BaHUE U
COXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpasus 3eMiaun

O060061IeHne o TeMe
«MuKkposBoIIOIUSA U €€
pe3yabTaThD»

O0o01eHue no reme
«MaxkposBomronus u e€
pe3yIbTaTh»

O00011IeHIE IO TEME
«IIpoucxoxaeHue u pa3BUTUE
’KU3HU Ha 3eMiie)

O0o001enue o TeMe
«ITpoucxoxieHHe YeIoBeKa —
AHTPOIIOTEHE3Y

O06o00611eHNE 110 TeME « DKOJIOTHS —
HayKa O B3aMMOOTHOIICHHSIX
OpPTaHHU3MOBY»

O6o006muienue no Teme «OpraHu3mMbl
U cpeqia OOUTaHWHD)

O06006111eH1E IO TEME «DKOJIOTHS
BUJIOB U TTOMYJISIIIAIA

O606menue o Teme «buochepa —
rJI00aTbHAs YKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

IIKOJIa
https://resh.edu.ru/subject/lesso
n/3896/start/17493/
bu6mmoreka [IOK
https://m.edsoo.ru/863¢ebale
Pocciickas 35eKTpoHHas

IIKOJIa
https://resh.edu.ru/subject/lesso
n/3896/start/17493/

0.5

7.5



YYEBHO-METOAUYECKOE OBECIIEYHEHHE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

buonorus. buonormdeckne cucrembr u mponeccel, 10 kmace/ Tepemo A.B.,
ITerpocoBa P.A., OOmecTBo ¢ OrpaHMYeHHON OTBETCTBEHHOCThIO «JOIL]
MHEMO3UHA»
buonorus. buonormdeckwe cucrembl u mponeccel, 11 kmace/ Tepemo A.B.,
ITerpocoBa P.A., OOmecTBo ¢ OrpaHMYeHHON OTBETCTBEHHOCThIO «JOIL]
MHEMO3UHA»

METOANYECKHUE MATEPUAJIBI J1JIs1 YAUTEJIA

buonorusa.EI'2-2023. TemaTnueckuit TPEHUHT /A.A.Kupuienko-Poctos
u/J1:Jlernon,2022.- (EI'D). HMHTepakTUBHBIE METOIUYECKHE MaTepHanbl IS
METOINYECKON MOAJICPKKH 00pa3oBaTeNbHbIX OpraHu3aIuit

https://content.edsoo.ru/case/subject/1/

buonorus (6azoBeiii  ypoBeHb). Peammzamus DPI'OC  ocHOBHOro  oOIIErO
oOpa3oBaHus: Meroauueckoe nocoodue miast yuutens / E. A. Huxumosa, I'. IO.
CemenoBa; non pen. E. A. Huxumosoi. M.: ®I'BHY «UHCcTUTYT CTpaTerun
pa3ButHs obpazoBanus PAOy», 2022. 170 c.

[IpenonaBaHre €CTECTBEHHO-HAyUHBIX HPEIMETOB B YCJIOBUAX OOHOBJIEHHS
colepkaHusi oOmero obOpaszoBaHusi: Meroauudeckoe mnocobue / [IlenTunHA.lO.,
3arpannuHasH.A., HukumosaE.A. u ap.]; nox pexn. A.YO.Ilentnna—M.: ®I'BHY
«MHCTUTYT cTpareruu pazButusi oopazoBanus PAO». 2021.— 184 c.
Metoauueckiue peKOMEHAALUU 10 OpPraHu3alld U MPOBEIECHUI0 OHOJIOTHYECKOro
JKCIEPUMEHTA Ha ypoKax Ouosorun
https://edsoo.ru/Metodicheskie_rekomendacii_po_organizacii_i_provedeniyu_biolo
gicheskogo_eksperimenta_na_urokah biologii_0.htm

borpanosa, T.JI., CononoBa,E.A. buonorus: CipaBOYHUK 1Jis1 CTApUIEKIACCHUKOB
noctynatomux B By3bsl/ T.JI. bornanosa, E.A. Cononos.-M.: ACT-IIPECC KHUT'A,
2012.-816c¢.

TepemoB A.B. buonormueckue cucrembl u mpoueccel. 10 kiacc, mocoOue s
CaMOCTOSITENIbHOM paboThl 0Oyyatomuxcs (yriayOsaeHHbIH ypoBeHb) /A.B., TepeMoB,
P.A.IletpocoBa.- M.: Muemo3una, 2020.-343c.

Tepemor A.B. buonoruueckue cucrtemsl u mpomecchl. 10-11 kmacc (yrimyOneHHBIH
ypOBeHB): MeToaudeckoe nmocobue s yuutens/ A. B. Tepemos, P.B. Ilerpocosa. -
M.: Muemo3suna,2015. - 168c.

Cunromua A.A. Pemenue 3amgau nmo reneruke/A.A.CuntomuH. +M.:JlabopaTopus
3HaHni,2022.-186¢.

COopHUK 3a/1a4 ¥ BOITPOCOB TI0 0OIIEH MOJICKYJIIPHOU TeHETHKE: yaeOHOe mocobue/
KOJIJIEKTUB aBTopoB.-M."KJIV","YHuBepcuTerckas kHura",2022.-246c¢.
Kupunenko,A.A. buonorus. EI'D. Pazgen "I'eneruxa". Bce Tumbl 3amau. 10-



1 1xnmacc. TpenupoBonas terpanb/A.A.Kupunenko.-Pocros u//1:Jlernon,2022.-80c.-
(EID).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka LIOK https://lesson.edu.ru/06/05

WHTepakTUBHBIE METOJUYECKHE MAaTEpHAIbl IS METOJUYECCKOW  TOICPKKU

oOpa3oBaTeNnbHBIX Opranm3anmii https://content.edsoo.ru/case/subject/1/

Poccwiickas ANEKTPOHHAS IKOJIa https://resh.edu.ru/subject/5/1;
https://resh.edu.ru/subject/5/11

Cnam 'MA: Pemry EI'D https://bio-ege.sdamgia.ru/

buodax Amutpus [To3gaskosa https://www.bio-fag.ru/

OUIINA https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-6
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