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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMYy mipeamety "buonorus" (manaee - OMOIOTHS) HA YPOBHE CPEIHET0 OOIIEero
oOpa3oBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 o6pa3oBanuu B
Poccuiickoit eneparnm», PI'OC COO, Konnenuuu npenonaBanus ydeOHoro npenmera «buonmorus» u
OCHOBHBIX MOJIO’KEHUH (enepanbHOi paboueil mporpaMmMbl BOCIIUTaHHUS.

VYueobnsiii peamet «buosnorus» yriayonéanoro ypoBHs uzydeHus (10—11 kmaccel) sBIseTcs oqHUM
U3 KOMIIOHEHTOB NpeaMeTHon obnactu «EctecTBeHHO-HayuHble mpeaMeThl». COrnacHO MOJIO0KEHUSIM
OI'OC COO npodunbHbIe yaeOHBIE TPEIMETHI, H3y4aeMble Ha YIiyOIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnman o0y4YeHHsT Ha YPOBHE CpeaHEero ooOmero oOpa3oBaHWs W TPHU3BaHBl 00ECIICUNTH
MPEEMCTBEHHOCTh MEX/y OCHOBHBIM OOIIMM, CPEAHUM OOLINM, CPETHUM MPO(PECCUOHAIBHBIM U BBICHIUM
oOpazoBanueM. B To ke Bpems KaXAblil U3 3TUX Y4eOHBIX NMPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pELIEHUE OOpa3oBaTENbHbIX, BOCHMTATENIBHBIX M Pa3BUBAIOUIMX 337ad, CBA3AHHBIX C
npodopueHTanueil 00ydJarmxcs 1 CTUMYJIMPOBAHHEM HHTEpECca K KOHKPETHOM 00J1aCTH HAyYHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHE, MEAUIIMHOM, SKOJIOTHEH, ICUXOIOTHEH, CIOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma no yueOHoMy npeamety "buonorus" gaét npeactaBieHUE O LENH U 3a/ladax W3y4eHUs
yuebHoro npenMera «buonorus» Ha yriayOJI€HHOM YpOBHE, ONpeAeNseT o0s3arenbHOe (MHBApPUAHTHOE)
MpEeIMETHOE COJEpKaHMEe, €ro CTPYKTYpUpPOBAHME IO pa3jenaM M TeMmaM, paclpeiesieHHue Mo Kiaccam,
PEKOMEHIyeT TOCIEA0BAaTEIbHOCTh H3YYEHHsS Y4YeOHOro marepuaia ¢ Y4YETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO IMpolecca, BO3PACTHBIX 0coOeHHOCTeH oOyuarommxcs. B
nporpaMMe Mo OWOJIOTHH pPeaNn30BaH NPUHIMII MPEEMCTBEHHOCTH C M3YYCHHEM OHMOJIOTHH Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, Onaronaps 4eMy MpOCMAaTPUBACTCS HANPABIEHHOCTh Ha IMOCIEAYIOIIee
pa3BUTHE OHMOJOTHYECKHX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOIMYECKOTO MBIIIJIEHUS], TPEACTaBIECHUI O 310pOBOM 00pa3e KU3HH, Ha BOCIIUTAHUE
OEpEeKHOT0 OTHOIIECHUS K OKpYXKaroleh mpupoaHoi cpeae. B mporpaMme 1mo 6MOIOTUM TaKKe MOKa3aHbI
BO3MOXHOCTH yueOHoro npeamera «buonorus» B peanuzanuu tpedoanuit ®I'OC COO k ninaHupyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3ylibTaraM o0ydeHHsS U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB yueOHO-I103HABATEIbHOM JEATEIbHOCTH 00YYarOIIUXCs [0 OCBOEHUIO COJIEPKAHUS OMOIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHETO 00IIero oOpa3oBaHMs.

Vuebnpiii mnpenmer «buosorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHHS —3aBeplIaeT
Ouosornyeckoe oOpa3oBaHME B IIKOJIE W OPHUEHTUPOBAH Ha pacIIUpeHUe M YriyOleHue 3HaHWUH
oOyyaromuxcss 0 >KUBOW HPUPOJIE, OCHOBaX MOJEKYJSPHOM M KJIETOUYHOW OHMOIOTHH, SMOPUOJIOTHM U
OMOJIOTUH Pa3BUTHSL, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYEHHUS U HKOJIOTHH.

N3yuenue yueOHoro npeamera «bronorus» Ha yriry0JIeHHOM ypOBHE OPUEHTUPOBAHO Ha MTOATOTOBKY
o0yyaromuxcs K MOCIeIyIoIEeMy MOJy4YeHHIO OMOJIOTHYECKOro 00pa3oBaHMs B By3aX M OpPraHU3aIUAX
cpeaHero mpogeccuoHanbHOro obOpa3oBaHusa. OCHOBY €ro COAEp)KaHUS COCTaBIIIET CHUCTEMaA
OMOJOTMYECKNX  3HAaHUM, TONY4YEHHBIX TMpPU  HU3YyYEHUH  OOyYarolIMMHCS  COOTBETCTBYIOIIMX
CUCTEMATUYECKUX pa3ZesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO ob1iero oopasosanus, B 10—11 kmaccax 3tu
3HAaHUS TIOJIy4aloT pa3BuTHE. Tak, paclIupeHbl U yriayOsieHbl OHMOJIOTMYECKHE 3HAHHUSA O PACTECHUSX,
KHUBOTHBIX, TpUOax, OaKTepusX, OpraHu3Me YeIOoBeKa, OOLIMX 3aKOHOMEPHOCTSAX JKU3HU, JTOTOJHUTEIHHO
BKJIIOUEHBl OHMOJOTMYECKHE CBEACHHUS MPUKIATHOTO U TOMCKOBOTO XapakTepa, KOTOpPHIE MOKHO
UCIIOJIb30BaTh KaK OPHEHTHUPHI Ul MOCIENYIoIero Beibopa npodeccun. BodmoxkHa Takke WHTErparus
OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIUMH 3HAHUSAMH, NOJYYEHHBIMU O0YYarOIUMUCS MPU U3yUYSCHUU
bu3KKY, XUMUH, Teorpaduu 1 MaTeMAaTUKH.

CtpykTypa mporpamMMmbl 1o ydeOHoMmy mpenmery "buosorus” oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIIOIIMOHHBIN MMOAX0/IbI K M3y4eHuto Ononoruu. CoraacHO UM, U3y4aroTCs CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHBbIE ISl )KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3aLMH, 3BOJIIOLUY OPraHMYECKOro MUpa Ha 3eMIIe,



COXpaHEHHUs OMOJIOTHYECKOT0 pa3HooOpasus miaHeTsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJICKYJIIPHOM
U KJIETOYHOW OMOJIOTHH, SMOPHOJIOIUM U OMOJOTMU Pa3BUTHS, TEHETUKHU U CEJIEKIMU, OMOTEXHOJOTHH U
CHUHTETHUYECKOM OMOJIOrHH, aKTyaIU3UPYIOTCS 3HAHHUS 00ydaronmxcs no 00TaHUKE, 300JI0TUH, aHATOMHH,
¢usuonoruu venoseka. B 11 kiacce u3yyaroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U YYEHHE O
ouocdepe.

VYueOusplii npeamer «buonorus» npusBaH 00ECHEUUTh OCBOCHHE OOYYAIOIIMMUCSH OHOJOTHYECKHX
TEOPUU U 3aKOHOB, UAEH, IPUHLHUIIOB U MPABUJ, JIEKAIUX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPA, 3HAHUH O CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KIETKH, OpPraHW3Ma, MOIYJISIHH,
OHMOLIEH03a, DKOCHCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OHOJIOTUH, TPUKIAJAHBIX acleKTax OMOJOrHYecKux 3HaHuU. [l pa3BUTHS U TOJAEpXKaHHUS HHTepeca
o0yyaromuxcs K OMOJIOTUN HAPSILY CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepHaja B COJAEPKaAHUN
IPOTPaMMBbI IO OMOJIOTUH MPEyCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTAHOBIICHHS M Pa3BUTHSI TOW WITH UHOU
obnmactTu OWOJOTHM, BKIAJOM OTEYECTBEHHBIX M 3apyO€XHBIX YUEHBIX B pEIICHUE BaKHEHIIMX
OMOJIOTUYECKHX U KOJIOTHYECKUX MPOOIIEeM.

Llens wm3ydenuss ydeOHoro mpeamera «buwomorus» Ha yriayOi€HHOM YpOBHE — OBJAJCHHE
00yJaromyMUCs 3HAHUSAMH O CTPYKTYpPHO-(DYHKIIMOHAILHOW OPTaHU3AIMH KUBBIX CUCTEM Pa3HOTO paHra u
npuoOpeTeHne YMEHUN UCIONIB30BaTh ATH 3HAHUS B (DOPMUPOBAHHHM MHTEpEca K ONpeneiaEHHONW 00IacTH
npohecCHOHANBHOM /AEATeTbHOCTH, CBSI3aHHOW C OHMOJIOTHEH, WM K BBIOOPY y4eOHOro 3aBeleHus s
IPOJOKEHUS OMOJIOTHYECKOr0 00pa3oBaHUsl.

Joctuxenne unenu wusydeHuss yuyeOHoro mpenmera «buonorus» Ha yrioyOnéHHOM YpOBHE
obecrieunBaeTcs pelieHrueM CIeAYIOIMUX 3a1ayu:

OCBOEHHUE 00YYaIOIIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMUECKUX TEOPHUSIX,
KOHIENIMAX, THUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M TpaBUJaX, COCTaBISIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MUPA; O CTPOEHUHU, MHOTO00pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CUCTEM
(kJIeTKa, OpraHu3M, NOMYJIALMs, BUJI, OMOTEO01IeH03, Orocdepa); 0 BBIIAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBaHMSIX B OMOJIOTHH;

O3HAaKOMJICHHE OO0y4arouMxcs C METOJlaMU II03HAHHS >KUBOW NPUPOJBI: HMCCIEAOBATEIbCKUMU
METO/JaMH OHMOJIOTUYECKHX HayK (MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHUOJIOTUU WU OHOJIOTHH
Pa3BUTHSL, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUHN M CUHTETUYECKOM OMOJIOTUH, TaJICOHTOIOT MU, IKOJIOTUH);
METO/IaMU CaMOCTOSITEIBLHOTO MPOBEJEHNUs OMOJIOTHYECKUX HCCIEIOBaHUN B Ja00paTOpUM M B MPUPOJIE
(HabmroieHNe, U3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE);

OBJIaJICHHE O0YYaAIOIIMMUCS YMEHUSMU: CAMOCTOSITEIbHO HAXOIUTh, aHAJIM3UPOBATh U UCIIOJIb30BAThH
Ouosnornyeckyro HH(GOpPMAIMIO; TOJb30BATHCS OHMOIOTMYECKOM TEPMUHOJIOTMEH W CHMBOJMKONM;
YCTaHABIMBATh CBSA3b MEXIY pPa3BUTHEM OWOJIOTUU W COIHMAIBHO-DKOHOMHUYECKUMHU U IKOJIOTHUYECKUMU
npo0iieMaMu 4eJI0BEYEeCTBa; OLIEHUBATh MOCIEACTBUSI CBOEH JIEATEIHHOCTH 110 OTHOLLEHUIO K OKpY KaroIen
IPUPOJIHON cpelle, COOCTBEHHOMY 3[0POBBIO M 3/I0pPOBBIO OKpPYXAlOMIMX JFOJel; 0OOCHOBBIBATH U
coOnrofath Mepbl MPOPUIAKTHKYA WHQPEKIHOHHBIX 3a00NIeBaHUM, TpaBUia TOBEIEHUS B TMPUPOIEC U
oOecrieyeHns 6€30aCHOCTH COOCTBEHHOM JKU3HEAEATEIbHOCTH B YPE3BbIUANHBIX CUTYAlUAX IPUPOJHOTO U
TEXHOT€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyYHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy 00YyYaIOIIKXCSl MHTEJUIEKTYaIbHBIX U TBOPYECKUX CITIOCOOHOCTEH B MpoIiecce 3HAKOMCTBA
C BBIJAIONIUMUCS OTKPHITUSIMH W COBPEMEHHBIMH HCCJICIOBAHUSMU B OHOJOTHH, PEIIaeMBIMH €10
npobjieMaMu, METOJOJIOTHEeH OMOJIOTHYECKOrO HCCIEIOBAaHUS, IPOBEACHHUS HKCIEPUMEHTATbHBIX
HCCJIEIOBaHMM, peleHus: OMOJIOrMYecKUX 3a7a4, MOJCIUPOBaHUS OMOJIOTHYECKUX 0OBEKTOB U MPOILIECCOB;

BOCIHUTAHHUE Y O0YYaIOUINXCs [IEHHOCTHOTO OTHOILEHUS K JKUBOM MPHUPOJIE B LIEJIOM U K OTJEIbHBIM
e 00beKTaM U SABJICHUAM; (OPMHUPOBAHNUE FKOJIOTHUECKOM, TeHETHYECKON rPaMOTHOCTH, OOIIEH KyJIbTYphI
MOBEJEHUS B PUPO/JIC; MHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUIA;



npuoOpeTeHre  OOyYaroIMMHUCS KOMIIETEHTHOCTH B PAallMOHAIBHOM  TPUPOAONOIH30BAHUU
(cobmo/ileHue TpaBWJI TIOBENEHUS B MPHUPOAE, OXpaHbl BHIOB, 3KOCHUCTEM, OHMOCHEpHI), COXpaHCHHH
COOCTBEHHOTO 3JI0POBbS U 3JI0POBbsSI OKPYKAIOIIHX JIF0 el (CoOM0AeHus Mep MPo(UIIaKTUKH 3a00JIeBaHUH,
oOecrieyeHne 0€30MAaCHOCTH KU3HEIEATCNPHOCTH B YPE3BBIYANHBIX CUTYyalUsiX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJIOTHUECKUX 3HAHHWIA M YMEHUH B TIOBCEJIHEBHOM
KHU3HH,

CO3/IaHME YCJIOBUU JUIsl OCO3HAHHOTO BHIOOpa OOYYArOIIMMHUCS WHIWBUIYaTbHOW 00pa3oBaTeIbHON
TPACKTOPHUH, CIIOCOOCTBYIOIICH MOCIeAyIomEMY MpodeccHoOHATEHOMY CaMOOIIPEICTICHHUIO, B COOTBETCTBUU
C MHJMBUIyaJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMUA PETHOHA.

OO011ee YnCII0 4YacoB, OTBEACHHBIX HA U3yUeHHE OMOJIOTHH Ha YTITyOJICHHOM YPOBHE CPEIHET0 O0IIETo
oOpazoBanusi, coctasisieT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegenio), B 11 kmacce — 102 gaca (3
yaca B HEJICIIO).

OT160p oprann3alMoHHbBIX (HOPM, METOAOB U CPEACTB 00yUEeHHsI OMOJIOTUHU OCYIIECTBIISIETCS C YUETOM
cnenu(UKH ero CoJepaHWs M HAIPABICHHOCTH Ha TMPOJODKCHUE OMOJIOrMYECKOro OOpa3oBaHHs B
OpTraHU3aIHIX CPEeIHEro MPO(HEeCCHOHATLHOTO U BBICIIIEr0 00pa3oBaHUS.

OO0s3aTeNbHBIM YCIOBHEM TPpU 00ydeHUH OWOJIOTHH Ha YTIyOJIEHHOM YPOBHE SIBISCTCS IIPOBEICHUE
7a00paTOPHBIX M TMPaKTHYECKHX paboT. Takxke ydacTre OOydYaroIIMXCs B BBIMOJHEHUHM IMPOEKTHBIX U
y4eOHO-HUCCIIC/IOBATEIILCKUX Pa00OT, TEMAaTHKA KOTOPBIX OINPEIENISICTCS YYUTEIEM Ha OCHOBE MMECKOIUXCS
MaTCPpHUAIIBHO-TCXHUYCCKHUX PECYPCOB U MCCTHBIX IPHUPOAHBIX yCHOBHﬁ.

COJEPKXAHUE OBYYEHUA

10 KJIACC

CopepxaHue MpPOrpaMMbl, BBIIECIECHHOE KYpPCUOM, HE BXOAUT B IPOBEPKY TIOCYAapCTBEHHOU
utoroBoi arrectauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast Ouosiorusi — KoMIiekcHass Hayka. Kparkas wuctopust pa3BuTus OHOJIOTHH.
buonornueckue Hayku U uzydaemble UMU TpobOsieMbl. DyHIaMeHTaIbHBIEC, MPUKIAAHBIE U TIOUCKOBBIE
HAYyYHBIE UCCIIEIOBAaHUS B OUOIOTHH.

3nauenue Ouonoruu B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MUDA.
[Ipodeccun, cpsizanHble ¢ Ouosornell. 3HaueHHE OWOJIOTUM B NMPAKTUYECKOW AESITEbHOCTH YEJIOBEKa:
MEAMIIMHE, CEIbCKOM X03SICTBE, TPOMBIIIIIEHHOCTH, OXPaHE MPUPOIBL.

JleMoHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, . Menzaens,
B. U. Bepnanckuii, U. II. Tlasnos, 1. 1. Meunukos, H. U. BaBunos, H. B. Tumodeer-Pecosckuii, k.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMH HayKaMny, «CuctemMa OMOIOTUYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBpie cucTeMbl Kak mpeaMeT u3ydeHus: Owomoruu. CBOMCTBA JKHUBBIX CHCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IJUCKPETHOCTh W ILEJIOCTHOCTb, CIIO)KHOCTh U YHOPSAJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIaHU3ALMsl, CAMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

VYpoBHU OpraHu3aluy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIHA, OpPraHU3MEHHBIH,
HOMYJISIIUOHHO-BU/IOBOM, ~ JKOCHUCTEMHBIH  (OMOreoLeHOTHYECKUi),  OuochepHbIil. [Ipoueccsr,
MPOUCXOSAIINE B KHUBBIX crucTeMax. OCHOBHBIE MpH3HAKU KHUBOro. JKu3Hb Kak ¢opMa CylIeCTBOBAHUS
Matepuu. Hayku, nzydaroniye >kuBble CUCTEMBI Ha Pa3HBbIX YPOBHSIX OpraHu3aliu.



N3yuenne xuBbIX cucTeM. MeTo bl Onosiorunvueckoit Hayku. Habmonenue, naMepenue, SKCIepruMeHT,
cucreMarusanus, MeraaHanu3. [loHsATHe O 3aBUCMMOW M HE3aBUCUMOW INepeMeHHOW. IlnanupoBanue
skcnepumenTta. [locranoBka W mpoBepka runore3d. HyneBas rumnore3a. [lonsrtue BbIOOpKH U €€
JO0CTOBEPHOCTh. Pa3bpoc B Omonormueckux MaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYCHHBIX Pe3yJIbTaTOB.
[TpyunHBI HCKa)KEHUS PE3YJIbTATOB IKCIIEpUMEHTa. lIoHATHE cCTaTHCTHYECKOTO TecTa.

JdemMoHCTpaunu

Tabmuie! u cxeMbl: «OCHOBHBIC TIPU3HAKY XU3HI», «bronornueckue cuctemMbn», «CBOMCTBA )KUBON
MaTepun», « Y pOBHU OpraHU3alMH )KUBOU IPUPOAb», « CTPOEHHE )KUBOTHOU KIETKN», « TKaHU )KUBOTHBIXY,
«CucTeMbl OpraHoB YeJI0BEYECKOI0 OpraHu3May, «brnoreonenos», «buocdepay, «MeTo bl U3yUeHUs )KUBOU
IIPUPOJBIY.

Oo6opynoBanue: naboparopHoe o0OOpyAOBaHHWE HJisi TPOBENCHUS HAOIIOACHUN, W3MEPCHHI,
HKCIEPUMEHTOB.

IIpakTyeckas padora «/cnonp3oBaHue pa3Iu4HbIX METOIOB IPU U3YYEHHUH KUBBIX CUCTEM.

Tema 3. buosnorus KjieTrku

Kinerka — cTpykTrypHO-(pyHKIIMOHAJIbHAST €AMHUIIA KUBOTO. McTopust oTKpbITUs KiIeTKU. PaboThl P.
I'yka, A. JleBenryka. Kierounas teopus (T. llIBann, M. llneiinen, P. BupxoB). OcHOBHbIE TOJI0KEHUS
COBPEMEHHOM KJIETOYHOU TEOPHH.

Metonbl MOJIEKYJIAPHON M KJIETOYHOM OMOJIOTMM: MMKPOCKOIUS, Xpomarorpadus, snekrpodopes,
METO/I MEUEHBIX aTOMOB, Au(QepeHnnaibHoe HeHTPUPYTHPOBAHNE, KyIbTUBUPOBAHHUE KICTOK. M3y yueHue
@ukrcuposannvix Kiemok. IEKTpOHHass MUKpockomus. Kowugokanvhas mukpockonus. Bumanvhoe
(npudicusHenHoe) uzyueHue Kiemox.

JdeMoHCcTpannn

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmunel 1 cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIH MHUKpocKkom», «lcropus pasButus
METOJI0B MUKPOCKOIIM.

OO6opynoBaHMe: CBETOBOM  MHKPOCKON, MHKpONpenapaTbl pacTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «3yyeHue MeTo10B KJIETOUHON OMOIOTHH (XpomaTorpadus, 31eKTpodopes,
muddepennmanbHoe neHTpupyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMHYECKUH COCTAaB KIETKH. Makpo-, MUKpO- U YJIbTPAMHMKpOdJeMeHThl. Boma m €€ ponp kak
pacTBOPUTEIIS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUH KJIETKH, TEILIOPETYISIU. MUHepallbHbIE BEIIeCTBa
KJIETKH, UX OHosornyeckas posb. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelIECTBa KIETKH. buosornueckue nonumepsl. benku. AMUHOKHUCIIOTHBIA COCTaB
6enkoB. CTpyKTYphl OenKoBOM MojeKkynbl. [lepBuuHasi cTpykTypa Oenka, menTuaHas CBs3b. BTopmyHas,
TpeTU4Hasi, 4eTBepTUyHass CTPYKTypbl. [leHarypauus. CpoiictBa OenkoB. Kiaccudukanus O6enkos.
Buonornyeckue ¢pynkunu 6enxos. [lpuonsi.

VYraeBoasl. MoHOCaxapuabl, AMCAXaPHIbl, OJMTOcaXapy ikl M mojaucaxapuabl. OOLIHiA TU1aH CTPOeHUs
U GU3UKO-XMMHUYECKHE CBOMCTBA yIIeBO10B. buonornyeckue GyHKIMH yIiI€BOIOB.

Jlumuaer. T'mapodunsHO-TUIpOdPOOHBIE cBoOiicTBAa. Kiaccudukanuss mmnumoB. Tpuraunepumsl,
dochomunuael, BockH, crepousl. buonornyeckue ¢pyHkuuu unuaoB. OOmme cBoiicTBa OHOIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJTYyTIPOHUIIAEMOCTb.

Hyxnennosbie kucnorsl. JTHK u PHK. Ctpoenne HykienHoBbix kucnot. Hykneorunsl. IIpuHnmn
koMmruieMeHTapHocTH. [IpaBuno Yapradda. Crpykrypa JJHK — aBoitnas cnupans. MecToHaxoxneHue u
o6uonornyeckue pynkuuu JJHK. Buast PHK. @ynkunu PHK B kietke.



Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B moJiekyiae AT®. buonorndeckue ¢hyHKIMu
AT®. BoccraHOBIIEHHBIE TIEPEHOCUYHKH, UX (QYHKIIUH B KIETKE. /pyeue nykieozuompugocghamor (HTD).
CexsennpoBanue [JHK. Memoow: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouonorusi: OuWOXMMHYECKME M Ouo(U3MUECKHEe HCCIEOBaHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYyl. Mooenuposanue cmpykmypvl u QYHKYU OUOMONEKYL U UX
Komniekcos. KomnvromepHulii OU3aiin u 0p2anudecKuti Cunmes OUOMOIEKYI U UX HENPUPOOHbLIX AHATI0208.

JleMoHCTpanuu

[Hoptpertsr: JI. [Tonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, ®. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpenesneHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOM mnpupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KHUBOU IIPUPOIEC».

Tabmuubl 1 cxembl: «llepuoguueckass TabaMIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «BemectBa B coctaBe opraHuzMoB», «CTpoeHHne MoJeKynbsl Oenka», «CTpyKTypbl OENKOBOM
MOJIEKYJIb», «CTpOoeHUE MOJIEKYJT YIIIeBOJOBY», « CTpOCHHE MOJIEKYJI JIMITU0BY, « HyKIIeMHOBBIE KUCIOTBIY,
«Ctpoenue monexyisl ATO».

O6opyioBaHMe: XUMUYECKas 10Cy1a U 000py10BaHUE.

JladopaTopnasi padora «OOHapykeHHe OEIKOB C TOMOIIbIO KAYECTBEHHBIX PEaAKIIHil».

JlaGopaTopHas padora «VccieqoBaHue HyKJIEHMHOBBIX KHCIIOT, BBIJCICHHBIX U3 KJIETOK Pa3InYHbIX
OpPIraHU3MOBY.

Tema 5. CTtpoenue u GyHKINH KITKHU

THIBI KIIETOK: SyKapHOTHYECKas ¥ pokapuoTudeckas. CTpyKTypHO-(yHKIIMOHATbHBIE 00pa30BaHUs
KJIETKH.

Crpoenue npokaproTrueckoi kietku. Kinerounas crenka 6akrepuit u apxeid. OCOOEHHOCTH CTPOECHHUS
reTepoTpopHON U aBTOTPO(PHON MPOKAPUOTUUECKUX KIIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3AX.

CtpoeHve U (QYHKIMOHUPOBAaHHME JyKapuoThuecko kierku. Ilmasmaruueckas wmemOpaHa
(mnazmanemma). CTpykTypa IuUla3MaTH4ecKoil MeMmOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIM (nu¢¢ys3us, obneruéHHas auddgysus), akTHUBHBIN (MEPBUYHBIA M BTOPHUYHBIN
aKkTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. Pabota HaTpuii-kamueBoro Hacoca. JHIOLMTO3:
NUHOLNTO3, (aronuto3. Ok3ouuto3. Kinerouynas crenka. CTpykTypa M (QYHKIMM KIETOYHOW CTEHKHU
pacTeHuii, rpuooB.

[Murorasma.  Hurtozonb.  Llutockener.  JIBwkeHwe  muroma3Mbel.  OpraHowjsl — KJIETKH.
OpnHoMeMOpaHHbIe OpraHOU/bl KIETKH: 3HomnazMatuueckas cets (O11C), annapat ['onbaku, 1M30COMBI,
ux crpoeHue U GyHkuuu. BzauMocBsa3b 0lHOMEMOpaHHBIX OpPraHOU0B KiIeTKH. CTpoeHue rpaHyIsIpHOTO
petukynyma. Mexanuzm nanpasenenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
mMeMOpaH. ['majgkuit (arpanysispHBIN) SHIOMIIA3MaTHYECKU peTukynyM. CekpeTopHas (yHKIUs anmapara
Fomemxu. Moougukayus benxos 6 annapame Ionvoocu. Copmuposka benkos 6 annapame Ionvbodcu.
TpancnopT BemecTB B KiIeTKe. Bakyonu pactutensHbIX KieTok. Kiierounsiii cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOU B! KJIETKH: MUTOXOHJPUH, MIACTUIBL. [Ipoucxodcoenue Mumoxonoputi u
naacmuo. Cumbdbuoeenes (K.C. Mepeockoeckuii, JI. Mapeyauc). CtpoeHre U (QyHKIUH MHUTOXOHIPUN U
wiactul. [lepBuuHble, BTOPUYHBIE U CIOXKHbBIE MIACTU 1Bl (POTOCUHTEZUPYIOLINX 3YKapHOT. XJIOPOIJIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpannbie opranouabl kiaetku CTpoeHue u (QyHKIMM HeMEMOPaHHBIX OpPTaHOMIOB KJIETKH.
Pubocomel.  [Ipomesxcymounvie ¢uramenmol. MUKpODUITAMEHTBL. AKMuUHOBble MUKPODUIAMEHMbL.
MpiieyHble KIETKU. AKMuUHo8ble KOMNOHEeHmMbl Hembluleunblx Kiemok. Muxpotpyoouku. Krnetounsiit
ueHTp. CTpoeHue U JBMKEHHE )KTYTHUKOB U pecHHUYeK. MUKpoTpyOouku muToruiasmel. Llentpuons. benku,
accoyuuposantvle ¢ Mukpoguiamenmamu u mukpompybouxkamu. Momopheie benxu.



Anpo. O6omouka siapa, XpOMATUH, KapHOILIa3Ma, SAPBIINIKH, WX CTpoeHHE W (yHKUIHUH. SaepHbIit
0enKoBBIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(hA3HOM siApe. DyxpomamuH u
eemepoxpomamun. Benku XpomaTtuHa — THCTOHBL. /[unamuxa soepHoii 000104Ku 6 mumose. HoepHviil
mpancnopm.

Knerounsie BximoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuOT (PacTUTEIbHOM,
YKHUBOTHOM, TPUOHOM).

JleMoHCTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuupel u cxembl: «CTpoeHHE SYKapUOTHYECKOM KIieTKn», «CTpOeHUE >KUBOTHOM KIIETKHY,
«CtpoeHne pacTUTENbHON KIETKN», «CTpOeHHE MUTOXOHIAPUNY, «Sapo», «CTpoeHrne NpoKapruOoTHIECKON
KIIETKI.

OO6opyoBaHME: CBETOBOM MMKPOCKOI, MHKpPOIpENaparbl pPACTUTENbHBIX, KUBOTHBIX KIIETOK,
MUKpOIIpenaparbl 0aKTepHaTbHbIX KIETOK.

JlabopaTopnasi pabora «/3ydueHue CTpOeHUS KIETOK Pa3IMUHBIX OPraHU3MOBY.

IIpakTnueckas padora «l3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi paGora «l/ccienoBanue rniaa3Moiin3a U Jemia3MoIn3a B PACTUTENBHBIX KIETKaX».

IIpakTuyeckas padora «lI3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpalIeHHe JHEPIUU B KJIETKe

ACCUMMIISIINS ¥ AUCCUMUIISIIISL — IB€ CTOPOHBI MeTabom3Ma. Tuisl oOMeHa BEIecTB: aBTOTPODHBIN
U TeTepoTpOodHBIA. YYacTHe KUCIOpoaa B OOMEHHBIX Ipoleccax. JHEPreTHIecKoe 00ecriedeHne KIEeTKHU:
npespaiienne AT® B o0MmeHHbIX mpoueccax. DepMEHTATUBHBIN XapakTep peaklUuid KIETOYHOTO
meTtabonmu3ma. DepMeHTH, UX CTpOeHHUE, CBoOWcTBa W MexaHu3M aelictBua. Kodepmentsl. Otmuyms
(epMEHTOB OT HEOPraHUUYECKUX KaTalu3aTopoB. benkn-akTuBaToOpbl U OEIKU-UHTHUOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (PepMEHTATUBHBIX pPEAaKIIUN OT Pa3IMyUHbIX (PaKTOPOB.

[TepBUUHBII CHHTE3 OPraHMYECKUX BEIIECTB B KIeTKe. DOTOCUHTE3. AHOKCUSEHHbI U OKCUSEHHbII
gdomocunmes y oaxmeputi. Ceemocodbuparoujue nueMeHmvl U NUSMEHMbl peakyuoHHo2o yewmpa. Ponb
XJIOPOIUTACTOB B Tiporiecce dorocuHTe3a. CBeroBas u TeMHOBast ¢a3bl. @omoodvixanue, Cz., Cs- u CAM-
munel gomocunmesa. IlpogykTuBHOCTH (hoTOCHMHTE3a. BiusHHe pa3nuuHbIX (DAaKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHHe (OTOCUHTE3A.

XemocuHTe3. PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUUIMPYIOLIHME OaKTepHH,
xKese300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHNE XEMOCUHTE3A.

AHaspobHbIe opranu3Mbl. Buasl 6poxkenus. [IpoxykTel OpokeHUs U UX UCIOIb30BAaHUE YETOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUH U BO30OyAUTENH OONe3HEH.

AbpoOHBIE OpraHu3Mbl. DTambl YHEpreTuueckoro ooMeHna. IloaroroBurenbHblid sTam. [nMukoan3 —
OECKHUCIOPOAHOE paCUIETNIEHUE TIIOKO3bI.

buonoruueckoe OKHCIEHHE, WIM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHII B mporeccax
O6uonornyeckoro okucieHus. Lluknmdeckue peakuuu. OxuciautenbHoe ¢ochopunupoBanue. uepeus
Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomonnot AT®-cunmaszwi. [lpeumyiiecTra
a’pOOHOTO yTH OOMEHa BEIIECTB Tepe aHadPOOHBIM. DPHEKTUBHOCTh YJHEPTETHIECKOTO 0OMEHA.

JleMoOHCTpanun

[Hoptpetsr: k. [Ipuctinu, K. A. Tumupsszes, C. H. Bunorpaackuit, B. A. Durensrapar, [1. Mutyensn,
I'. A. 3aBap3uH.

Tabmumpl 1 cxembl: «DOTOCHHTE3», «DHEPreTHUeCKuil oOmMen», «buocuuTes Oenka», «CtpoeHue
bepmeHTay, «XeMOCHHTE3Y.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, O00OpyIOBaHHWE JUIsI MPUTOTOBICHHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.



JladopaTopHasi padora «/3yueHne KaTaTuTHIECKON aKTUBHOCTH (PePMEHTOB (Ha IPUMEPE aMUIIA3hI
WJIU KaTajasbl)».

JlaGopaTtopnas padora «l3yueHue QepMEHTaTUBHOTO pacCIIEIUIEHUs] TEepPOKCHIa BOIOpPOJA B
paCTUTEIbHBIX U dKUBOTHBIX KIIETKaX).

JladopaTopnasi padoTa «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOIKEHUS U JBIXaHUS.

Tema 7. HacieacrBeHHast HHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu MatpuuHoro cuuresa. [IpUHIUI KOMIJIEMEHTAPHOCTH B PEAKIMIX MAaTPUYHOTO CHUHTE3A.
Peanuzamus HacnenctBeHHold uH(opmanuu. ['eHeTHYeCKWil KOa, €ro CBOWCTBA. TpaHCKpUIIUA —
Matpuusblii cuHTe3 PHK. IlpuHOUMIBI TpaHCKpUIIUMK: KOMIUIEMEHTApPHOCTh, AaHTUIIAPALIEIBbHOCTD,
acumMMeTpudHoCcTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcnoBus Ouocunresa
oenka. KogupoBanne aMMHOKHUCIIOT. Postb ppubocoM B OMOCHHTE3€E OeKa.

Coepemenunvie npeocmasieHuss o0 cmpoeHuu 2enog. Opranuzalysa reHoMa y IpOKapHoT U SyKapHoOT.
Perynsuus aktuBHOCTH reHOB y mpokapuot. ['unoresa onepona (. XKako0, XK. Mano). Monexynsapuvie
Mexanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuus
00OMEHHBIX IIPOIECCOB B KileTKe. KieTouHblil roMeocTas.

Bupycol — HekseTounbie (pOpMbI )KU3HU U OOIHUraTHble mapa3uTbl. CTPOEHUE MPOCTHIX U CIOXKHBIX
BUPYCOB, PETPOBHPYCOB, OakTepuodaros. JKuswenuwnviti yuxn [[HK-codepoicawux eupycos, PHK-
cooeparcawux supycos, bakmepuogacos. Obpamuas mpaHckpunyus, pesepmasa, UHmezpasd.

Bupycubie 3a0oseBaHus uenoBeka, *KUBOTHbIX, pacteHuid. CIINI], COVID-19, coumanphbie u
MEAUIIMHCKHIE MPOOIEMBI.

Buoungopmamura: unmezpayus u aumaiuz obonvuux maccusos («bigdata») cmpyxkmyprvix
ouonocuyeckux oannvlx. Hanomexunonoeuu 6 buonocuu u meouyure. Ilpocpammupyemoie hynkyuu 6eixos.
Cnocobuvl docmasku nekapcms.

JleMoHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmune! u cxembl: «buocunTes 6enkay», «I'eneTnueckuit koay, «Bupyce», «baktepuodarmy.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. 7 Ku3sHeHHBIH HUKJ KJIETKH

Knerounslii nuki, ero mepuonsl U perynauusd. Mutepdaza u muro3. OcCOOEHHOCTH MPOIECCOB,
nporekaronux B uHTepdase. Iloaroroska kiaeTku k aeneHuro. IlpecunreTnueckuil (MOCTMUTOTUYECKUI),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) Tepro 16l HHTEP(Da3HI.

Matpuunslii cunte3 JIHK — permnukanumsa. ITpunnunsr permmmkanuu JIHK: xommiiemeHnTapHOCTS,
IIOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUnapauenbHocTb. Mexanusm permmkanun  JHK.  Xpomocomsr.
Crtpoenune xpomocoM. Teromepsl U TeroMepasa. XpOMOCOMHBIA HAOOP KJIETKH — KapUOTHUIL. J(UITOn IHBINA
Y TalJIOUTHBIA HAOOPBI XpoMocoM. ['oMoornyHbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenune knetku — muto3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX MPOLECCH. THIBI MHUTO3a.
Kaprokunes u nutoknHes. buosornueckoe 3Ha4yeHHE MUTO3A.

Perynsmus MutoTHueckoro nmukia kieTku. [Iporpammupyemast KjaeTouHas THOENb — aromnTo3.

Knerounoe sipo, XpoMocombl, (YHKIMOHaJIbHAas TEHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenuss u eubenu kiemox. «L{ugposasn xiemrxay — ououngopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JleMoOHCTpanun

Tabmunel U cxembl: «KU3HEHHBIA UK KICTKW», «MuUTO3», «CTpoeHrne XpoMocom», «Permmkarus
JIHK».



O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoIpernaparbl: « MUTO3 B KJIETKaX KOpeIIKa JyKay.

JlabopaTopnasi pabora «/3ydueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopnas padora «HaGmoneHne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonoruueckoe paznooOpaszue opranu3moB. OIHOKJIETOYHBIC, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIC
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U JKU3HEICATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum, apxeu,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IpyrHe NpoTUcThl. KonoHuanbHble OpraHu3MBbl.

B3anMocBs3b yacTell MHOIOKJIETOYHOTO Oprann3ma. TkaHu, Opransl U CUCTEMBbI OpraHoB. OpraHusm
Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTEIBHBIX TKaHEH: oOpa3oBaTeibHAs, MOKPOBHAsA, MPOBOJAIIAS,
OCHOBHas1, MexaHnueckas. OCOOEHHOCTH CTPOCHHUS, PYHKIIHI 1 pacIoioKeHUs TKaHEeH B OpraHax pacTeHUN.

TkaHu >KMBOTHBIX W 4eJIOBeKa. TUIMbl JKUBOTHBIX TKaHEW: SMUTENUAlIbHAs, COEAMHUTENbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTPOCHHMSI, (DYHKIMIA U PACIIONIOKEHHS TKAHEH B OpraHax KUBOTHBIX U
YEJI0BEeKa.

Oprasbl. BeretaTuBHbIE 1 reéHEpaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPIaHOB JKUBOTHBIX
1 yesioBeka. OyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M MHOI'OKJIETOUHBIX
AKUBOTHBIX. HapyxHbIil U BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBukeHne OpraHu3MoB. J[IBMKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIIHOE, >KT'YTUKOBOE,
pecHu4HoOe. JIBMKE€HHE MHOTOKJIETOYHBIX PACTEHUM: TPONMU3Mbl U HACTHM. /[BUIKEHHE MHOIOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MblllieuyHas cuctema. Peduiekc. CkeneTHble MBIl U UX paboTa.

IIntanune oprann3mos. [loronieHne BoAbI, YIVIEKMCIOTO ra3a i MUHEPAJIbHBIX BEIIECTB PACTCHUSMU.
[IutaHue >XUBOTHBIX. BHYTPHUIIOIIOCTHOE M BHYTPUKIETOYHOE muIIeBapeHue. [IuTanue mO3BOHOYHBIX
KUBOTHBIX. OTIEINbI MUIEBAPUTEIBHOIO TpakTa. [InmeBapurensHble xkenessl. [IumesapuTensHas cucrema
YeJI0BeKa.

Heixanue opranu3MoB. Jlpixanue pacteHuil. Jlpixanue xuBOTHBIX. [uddys3us razoB uyepes
noBepxHoOcTh KieTku. KoxHoe npixanue. [lpixarenbHas moBepxHOCTh. JKaOepHoe U JErouyHoe JbIXaHHeE.
JIpIxaHWe TI03BOHOYHBIX JXMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE YCJIOXHEHHE CTPOEHUS JETKUX
IIO3BOHOYHBIX XMUBOTHBIX. /[pIXarenpHas cucrema 4desnoBeKa. MeXaHu3M BEHTWIISALUU JIETKUX y NTUL U
MiIeKonuTaromux. Perymsmnus npixanus. JlprxarenbHble 00bEMBI.

TpaHcnopT BeWECTB y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pAacTEHUU. TpPaHCIOPT BELIECTB Y
KUBOTHbIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas cucTeEMa INO3BOHOYHBIX >KMBOTHBIX WU
yenoBeka. Cepile, KpOBEHOCHBIE COCYAbI M KpoBb. Kpyru kpoBooOpaIieHus. DBONMIOIMOHHBIEC YCIOKHEHUS
CTPOEHHSI KPOBEHOCHOW CHUCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenune y opranuszMoB. Beinenenue y pactenuil. Boiaenenue y x&uBOTHBIX. COKpaTHUTENBHBIE
Bakyosiu. Opranbl BeiieeHUs. OUIbTpaIys, CeKpeluss 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOThI
OpraHoB BblJeneHUSA. CBsA3b MOJOCTH TeJla ¢ KPOBEHOCHOW M BBIJECIMTEIBHON cucTeMaMu. Belnenenue y
MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u ¢pyHkunonupoBanue Heppona. ObpazoBaHue
MOYH Y YEJIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl OakTepuil M LUCTHI
IIpPOCTEUIINX. 3aluTa y MHOTOKJIETOUHbIX pacteHuil. Kyrukyna. CpeacrBa MacCHBHOM M XMMHYECKOU
3auThl. OUTOHLINIBL.

3amuTa y MHOTOKJIETOUHBIX XUBOTHBIX. [IOKpOBBI M KX IpPOM3BOAHBIC. 3allUTa OpPraHu3Ma OT
6one3neil. MmyHHast cucrtema uenoBeka. KieTOuHBI M TyMOpaJbHBIM MMMYHHUTET. BpoxnéHHbI 1



NpUOOPETEHHBIN creruuIecKruii UMMYHUTET. Teopus KIOHaIbHO-CeNeKTUBHOTO nMmMyHHTeTa (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocniasiutenbHble OTBETHI OpraHU3MoB. Poib BpOXKIEHHOTO UMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUIA.

PazppaxxumocTs U perynsuus y OpraHu3MoB. Pa3apaXumocTh y OJHOKJIETOYHBIX OPIaHHU3MOB.
Takcucel. Pa3npa)xuMocTh U peryiisinus y pacTeHu. POCTOBBIE BelleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedieKTopHas peryisius y >KMUBOTHbIX. HepBHas cucrema u e€ OTHAENbI.
OBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHCTEMbI Yy >KMBOTHBIX. OTIENbl T'OJIOBHOTO MO3ra
NIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedekropnas nyra. besycinoBHbie U yCIOBHBIE pEQIICKCHI.

I'ymopanbHasi peryysinus U 3HIOKPHHHAsS CHUCTEMA JKUBOTHBIX U 4esioBeka. JKene3bl SHIOKPUHHON
CUCTEMbl W HX TOpPMOHBI. [lelicTBUe TOPMOHOB. B3auMOCBs3b HEPBHOM M HHAOKPUHHOW CHCTEM.
l'umoranamo-runodusapHas cucremMa.

JleMoHCTpanuu

[Toptper: NU. II. 11aBnoB.

Tabmuupl u cxembl: «OTHOKIETOUHBIE BOOPOCIN», « MHOIOKIIETOUHbIE BOAOpOCIny, «bakTepumn»,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB I103BOHOYHBIX JKUBOTHBIXY,
«BuyTpenHee cTpoeHne HaceKOMbIX», «Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHHEe cTeOIs,
«CTtpoeHue JMCTOBOW IIacTHHKM», «TkaHu »KUBOTHBIX», «Ckener uwenoBeka», «llnmeBapurenbHas
cucrema», «KpoBeHocHas cuctema», «lpixarenbHas cuctema», «HepsHas cuctemar, «Koxay, «Mbleunas
cuctema», «BplenurenpHas cucrtemMay, « JHIOKpUHHAsA cucteMay, «CTpoeHue MblIIby, « IMMyHUTETY,
«KumeunononoctHsie», «CxeMa NUTaHus pacTeHUi», « KpoBEeHOCHBIE CCTEMbI TO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue ruape», «CrpoeHue IaHapun», «BHyTpeHHee CTpoeHue IOKIEBOro 4epss», «HepsHas
cucrema pbio», «HepBHas cucrema nsarymkny, «HepBHas cucrema npecMblkaromuxcsy», «HepBHas cuctema
ntuiy, «HepBHas cucrema miekonuraomux», «HepBHas cucrema yenoekay, «Pediexcy.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MMKpPOIpENnapaTbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIIpEnaparbl TKaHEH, pPAKOBMHBI MOJUIIOCKOB, KOJUIEKIMM HACEKOMBIX, HIJIOKOXKUX, IKHUBbBIE
9K3EeMIUISIpbl KOMHATHBIX PaCTeHUH, repOapuy pacTeHU pa3HbIX OTAEIIOB, BIAXKHbIE MpenapaThl ’)KUBOTHBIX,
CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOUHBIX KMBOTHBIX, CKEJIET YelloBeKa, 000pylOBaHUE IS
JEMOHCTpALlMM MMOYBEHHOI'O M BO3JAYIIHOIO NMUTAHMs PAaCTEHMH, pacllelUIeHHs Kpaxmaja U OelIKOB IO0j
neiicTBueM (GpepMEeHTOB, 000PYAOBaHHUE I JEMOHCTPAIMM ONBITOB MO M3MEPEHUIO KU3HEHHOM €MKOCTH
JETKUX, MEXaHU3MA JbIXaTEJIbHbIX ABM)KEHHUN, MOJIEIM FOJIOBHOIO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHell pacTeHUID.

JladopaTopnasi padora «/3ydeHne TkaHeH )KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opraHoB LIBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMBbl pa3MHOXKEHHUS OpraHU3MOB: Oecrosioe (BKJIK0Yasi BEreTaTUBHOE) U 1oj1oBoe. Buibl 6ecrionoro
Pa3MHOXKEHHUS: TOYKOBAHUE, CIIOPYJIALUs, (parMeHTaIMs, KIOHUPOBAaHUE.

ITomoBoe pasmHoxenue. IlomoBele kneTku, unu ramersl. Meio3. Craaum Mmeiosa. lloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonorudeckuii cmpica Melo3a U MOJIOBOTo nporecca. Melio3 u ero
MECTO B KM3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiieBoe pasButue. ['ameroreHes y »KuBOTHbIX. [lonoBble xene3bl. OOpazoBaHue u
pa3BUTHE NIOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHUE MONIOBBIX KIETOK.

OmtoioTBOpeHne U AMOPUOHATIBHOE PAa3BUTHE KHUBOTHBIX. CIIOCOOBI OMIOJOTBOPEHUS: HApYy>KHOE,
BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOIOrMs — Hayka O pa3BUTHUHU
opranusMoB. Mopghoeenes — oona uz enagnvix npooiem smopuonoeuu. Konyenyua mopgozenos u mooenu
mopgozeneza. Craguu >MOpHOreHe3a JKUBOTHBIX (Ha mpuMepe Jsrymkn). Jpobnenue. Tumsl gpodiaeHus.



Jlemepmunuposannoe u HedepmuHuposarnHoe opoodnenue. bnacmyna, munvt 6nacmyn. OcoOEHHOCTH
IpoOJIeHNs MIIEKONHUTAIONIMX. 3apObIIIEBbIe JMCTKU (TacTpyssalus). 3akiagka OpraHoB W TKaHEW u3
3apOJBIIIEBBIX JIMCTKOB. B3amMHOE BIMAHME 4YacTel pa3BUBAIOIIETOCS 3apojblma (3MOpHUOHANbHAsS
MHAYKLIMS). 3aK/IaKa [J1aHa CTPOEHUS )KUBOTHOTO KaK pe3yJIbTaT UEPAPXUUECKUX B3aUMOIEHCTBUIN T'€HOB.
Brnusinue Ha SMOpHOHAIBHOE PAa3BUTHE PA3IMYHBIX (AKTOPOB OKPYKAIOIIEH CPE/IbI.

Poct u pa3ButHe xuBoTHBIX. [locTaMOpronanbhblil nepuoa. [Ipsmoe u Henpsamoe pa3zsutue. Pazpurue
¢ MeraMop(030M y OECIIO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. bruonornueckoe 3HaueHHE MPSMOTO U
HENPSIMOI0 Pa3BUTHUSL, UX PACIIPOCTPAHEHHE B IPUPO/I€. TUIIBI pOCTa )KUBOTHBIX. DaKTOPBI pErysuu pocTa
KUBOTHBIX W 4enoBeka. CTaauu MOCTIMOPHUOHAIBLHOTO Pa3BUTUS y KUBOTHBIX M uenoBeka. [lepuossl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrHYeCcKre MPOIECCHI.

PasmHuosxenue u pasputue pactenuii. ['lamerodur u ciopodur. Meito3 B ;KU3HEHHOM LIUKJIIE PACTCHHM.
OO6pazoBanue cnop B Tmpoiecce Menosa. ['amerorene3 y pacrenuil. OIJIOJOTBOPEHHE M Pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. J[BOITHOE OIIOOTBOpEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBbl peryJiliid OHTOT'€HE3a Y paCTEHUI U dKUBOTHBIX.

JleMoHCTpanuu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunet u  cxembl: «BereratuBHoe pa3MHOXeHHe», «Tumbel Oecrosoro pa3MHOMKEHUS,
«Pa3MHOXkeHHE XJIAMUIAOMOHAAbDY, «Pa3MHOXeHHE J3BIJIEHb», «Pa3zMmHOXeHHE TUApbD), «Menos»,
«Xpomocombl», «l'amerorenes», «CrTpoeHue SHIEKIETKM U crepMaro3onna», «OCHOBHbBIE CTaguu
oHTOoreHesa», «lIpsmoe u Hempsmoe pa3Butue», «Pa3zButrue Maiickoro xyka», «Pa3Buthe capaHum»,
«Pa3zButne nsArymku», «JlBoilHOE€ OIUIOAOTBOPEHUE Y LBETKOBBIX pacTeHui», «CTpoeHue CceMsH
OJTHOJOJIBHBIX M JBYJOJIBHBIX PacTeHU», «KW3HEHHBIM LMK MOPCKOW KamycTbl», «KH3HEHHBIM LMK
Mxay, «JKM3HEHHBIN UK NalOPOTHUKA», «KW3HEHHBIN LIUKIT COCHBI.

Ob6opynoBaHMe: CBETOBOW MMKPOCKOI, MUKPOIpENnapaThl sIMIEKIETOK U CIIepMaTO30MI0B, MOJAEIh
«LluKJ pa3BUTHS JIATYIIKW.

JladopaTopnasi padora «/3ydeHne cTpoeHHS TOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOTIPETapaTax».

IIpakTuyeckas padora «BplsBIeHNE TPU3HAKOB CXO/ICTBA 3apPO/IbIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eneTnka — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUS U PA3BUTHUS T'€HETUKHU Kak Hayku. Pabotel I'. Menpens, I'. ne ®pusa, T.
Moprana. Ponb oTedecTBeHHBIX YU€HBIX B pazButun reHetnku. Padotsr H. K. Konbeiosa, H. 1. BaBuiosa,
A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS M CHUMBOJBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEIbHBIE TI'€HBI,
albTepHATUBHBIEC MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, FETEPO3UTOTa, YUCTAs
JAUHUS, TUOpUABIL, TeHoTun, @eHoTun. OCHOBHBIE METOAbl TEHETUKU: T'HOPHUI0JIOTHMYECKUH,
LUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUUECKHI.

JleMoHCTpanun

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H. benosepckuii,
I'. . Kapneuenko, 10. A. ®umumuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl 1 cxembl: «MeTobl TeHETUKI», «CXeMbl CKpEeIUBaHUS.

JlaGopaTopHnas pa6ora «/po3o¢puia kak 00BEKT FTeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBblil 3akoH MeHaens — 3akoH eAnHoo0pa3us rTHOpHUI0B IEPBOTO
nokonenus. [IpaBuwiio noMuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKOH pacIICIUICHHs IPU3HAKOB.
[uTonornyeckrue OCHOBBI MOHOTMOPUIHOTO CKpeInBaHus. [ umores3a 4ucTOTH ramer.



Ananusupyroniee ckpeuBaHue. IIpomexyTouHbld XapakTep HaclenoBaHus. Paciierienue
MPU3HAKOB IIPU HEMTOJIHOM JIOMHUHUPOBAaHHH.

JuruOpunHoe ckpemmuBanue. Tperwit 3akoH MeHJeNns — 3aKOH HE3aBUCUMOTO HACJICOBAHMS
npu3HaKoB. L{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruieHHOe HacienoBaHue npu3HakoB. Paborer T. Moprana. CrierieHHOE HaclieOBaHUE T'€HOB,
HapyILIECHUE CLUEIJICHUS MEXIy FreHaMU. XPOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

['enetuka nmosia. XpOMOCOMHBIN MEXaHU3M OIpPEACNICHUs M01a. AYyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
I'omorameTHsIil ¥ rereporaMeTHsIil 1os. ['eHeTndeckas CTpyKTypa MOJIOBBIX XpomocoM. Hacimenosanue
IIPU3HAKOB, CLIETVICHHBIX C I1OJIOM.

I'enoTun kak nenoctHas cucteMa. [lneioTponus — MHOXKECTBEHHOE IeCTBUE TeHa. MHOKECTBEHHBII
ajenusM. BzanmonelictBue HealienbHbIX TeHOB. KommuieMenTapHocTs. Onuctas. [lonnmepust.

['eHeTHUYECKUII KOHTPOJIb Pa3BUTUSl PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAaKKe (DPU3MOIOTHYECKUX
MPOLIECCOB, MOBEICHUS U KOTHUTUBHBIX (pyHKIUN. ['eHeTHUeCKne MeXaHU3Mbl CUMOHOTeHe3a, MEXaHU3MbI
B3aMMOJICHCTBHS «XO35IMH — Mapa3uT» U «XO35SUH — MUKpOOHOM». ['eHeTndyeckue acmneKkThl KOHTPOJA U
M3MEHEHUS HACJIEICTBEHHON HH(POPMAILIMH B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmupl u cxembl: «llepBelli M BTOpOH 3akoHBI Mennens», «Tpetuit 3akoH MeHaensy,
«Ananuzupymoiiee ckpenmBanuey», «Hemonnoe nomunupoBanuey, « ClerIeHHOE HACIeI0BaHUE TPU3HAKOB
y nposo¢uibly, «['eneruka nona», «Kapuorun uenoseka», «Kapuorun apozopuisy, «KapruoTun nTuisn,
«MHO)€eCTBeHHBIN ajuienn3m», «B3auMoaeiicTBue reHoBy.

O6opynoBaHue: MOAETH JIJIsl IEMOHCTPAIMH 3aKOHOB €IMHO00Pa3usi THOPUAO0B EPBOrO OKOJICHUS U
pacIIeIuIeHUs] TPU3HAKOB, MOJENb IS JEMOHCTpPALMM 3aKOHA HE3aBUCHMMOIO HACIICIOBAHUS MPU3HAKOB,
MOJENb Ui JEMOHCTpPalMH  CIEIJIEHHOIO HACJIEJOBAaHMS IPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKporpenapar: «Jpo3odumnay.

IIpakTuyeckas padora «l3ydeHnue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUITBD».

IIpakTuyeckas padora «/3yuenue pe3ynbTaToB TUTHOPUTHOTO CKPEUTUBAHUS Y APO30(DHIIBI.

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeasl npu ¢popMmupoBaHuu QGeHotuna. M3MeHYnBOCTh MPU3HAKOB.
KauecTBeHHbBIE 1 KOJTMYECTBEHHBIE MPU3HAKU. BUabl ”3MEHUNBOCTU: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.

MopaudukamonHas W3MEHYMBOCTh. Posib  cpenbl B (OPMHUPOBAHUM  MOJUPUKAIMOHHOMN
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanonHslil psan u Bapuarrionsast kpusas (B. Moranncen).
CaoiicTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

['enoTunuueckas U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHUUBOCTU. BU/IbI rTeHOTUITHYECKOM
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHASI.

KoMmOuHaTuBHasT W3MEHYMBOCTh. MeWo03 M TIOJIOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTU. POTh KOMOMHATHBHOM N3MEHYMBOCTH B CO3/JAHUU T€HETUYECKOTO pa3HOOOpa3us B Ipeieniax
OJHOTO BHUJA.

MyTauroHHasi U3MEHYMBOCTh. BHIbI MyTalMil: TEHHBIE, XPOMOCOMHbIE, T€HOMHbIE. CTTIOHTAHHBIE 1
WHIYUHUPOBAHHBIE MyTaluu. SAepHble M IUTOIUIa3MaTH4yeckue MyTanuu. COMaTHYecKWe U IOJOBBIE
MyTauu. [IpuurHbl BOSHUKHOBEHMS MyTallil. MyTareHsl 1 UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKUX PSAIAOB B HaciencTBeHHOW wu3meHunBoctu (H.U.
Basunog). Buesinepras ”3MEHUNBOCTh U HACJIEICTBEHHOCTD.

Onueenemura u dNUSEHOMUKA, POJb INULEHEeMUYECKUX haKkmopoe 8 HACIe008aHUU U USMEHYUBOCIU
Genomunuyeckux NPU3HAKo8 y OpeaHu3Mos.

JleMoHCTpanun



[Toptpetsi: I'. ne @pus, B. Noranucen, H. 1. BaBunos.

Tabmumer u cxeMbl: «Buasl  U3MEHYMBOCTH», «MOIuPUKAIUOHHAS  HU3MEHUYHUBOCTHY,
«KomOuHaTuBHAsT W3MEHYHMBOCTH», «Meio3», «OmnogorBoperne», «['eHeTndyeckue 3a00TICBaHMS
4yeJoBeKay, « Buapl myTauuiiy.

OO0opynoBaHUE: KUBBIC W TepOapHBIC IK3EMIUISIPHl KOMHATHBIX pacTeHUM, pucyHku (dotorpadun)
JKUBOTHBIX C Pa3JIUYHbIMHU BUIAMH U3MEHYMBOCTH.

JlaGopaTtopnas paGora «lccnenoBanue 3aKOHOMEpHOCTEH MOAM(PHUKALMOHHON H3MEHYHUBOCTH.
[TocTpoeHne BapualMOHHOTO psifia ¥ BAPUALIMOHHON KPUBOMY.

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKpPOIIpENapaTax)».

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuorun uenmoBeka. MexayHapoaHas MporpaMma HUCCIEIOBAHUS T€HOMa 4YeJOBEeKa. MeToabl
M3YUYeHUs TEHETHKU YeJIOBEKAa: IeHEaJIOTHYeCKUM, OJIM3HENOBBIM, MUTOTC€HETHUUYECKUH, MOMYJISIIIMOHHO-
CTaTUCTUYECKUN, MOJIEKYJIApHO-TeHeTUUeCKUil. COBPEMEHHOE OIpEAe/ICeHUEe I€HOTHUINA: MOJHOT€HOMHOE
CEKBEHUPOBAaHUE, TE€HOTUIIMPOBaHUWE, B TOM uuciae ¢ nomombto IIIIP-ananu3a. HacnenctBennsie
3a00JeBaHUs 4YelioBeKa. ['eHHbIE W XPOMOCOMHBIE OOJIE3HM 4YelOBEeKa. boJie3HHW ¢ HaciaeiACTBEHHOMN
MIPEAPACIIONOKEHHOCTHI0. 3HAUEHUE METUIIMHCKON TeHETUKH B TIPEAOTBPAIICHUH U JICYCHUU T€HETUYECKUX
3a0o0yieBaHUl YenoBeka. MeauKo-reHeTH4eckoe KOHCynbTupoBaHue. CrTBonoBble KieTku. l[loHsatue
«TEHETHYECKOTO Tpy3a». DTHYECKHUE AaCHEeKThl HCCIETOBAHHM B OOJIACTH pPEJaKTUPOBAaHUS T€HOMAa U
CTBOJIOBBIX KJIETOK.

['enerndeckue (pakTOPBI MOBBIIIICHHON YyBCTBUTEILHOCTH YE€IIOBEKA K PU3UICCKOMY U XUMUYECKOMY
3arpsA3HEHUIO OKpY Karoliei cpeapl. ['eHeTnueckas npeapacnonoKeHHOCTh YeJIOBEKa K MAaTOJIOTHSIM.

JdeMoHCcTpannn

Tabmumsr u cxembl: «Kapuotun denoBeka», «MeToapl H3y4YeHHs] TEHETHKHA YEJIOBEKay,
«"eHeTnueckue 3a00JIEBAHMS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlE€HUE U aHATIU3 POJIOCTIOBHOW.

Tema 15. Ceniekunsi OpraHu3MoB

JlomecTukanus u cenekuus. 3apokJieHue celeKuu u nomectukanuu. Yuenue H. WM. BaBuiosa o
[lenTpax mMpoMCXOXACHUS U MHOTOOOpa3usi KyJbTYPHBIX pacTeHHil. Poib cenexkuuu B CO3MaHUU COPTOB
pacTeHui U nmopoJ kUBOTHBIX. CopT, mOpoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON
usmenunBoctu H. 1. BaBuiioBa, ero 3HaueHue AJsl CENEKIIMOHHOM paboThI.

MeTtonbl ceneKnoHHOM paboThl. McKycCcTBEHHBIM OTOOP: MAacCOBBIM M MHIMBUIYaJbHBIA. DTambl
KOMOWHAIMOHHOM cenekuuu. McnpiTanue mpousBoauTeiei mo noroMctBy. OTOOp 1o T€HOTHUITY C TTOMOIIBIO
OIICHKH (JeHOTHUIIa TOTOMCTBA U OTOOp MO TEHOTHUITY ¢ ToMoIIbio aHanu3a JJHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ CEJeKIMOHHOW paboThl. PaguanvioHHBIA W XUMHYECKHUN
MyTareHe3 Kak HCTOYHHUK MyTalluid y KyJbTYpHBIX (opM oOpraHu3MoB. Vcmonp30BaHHME TE€HOMHOTO
penakTupoBaHus U MeToA0B pekoMOnHaHTHBIX JIHK a1 monmyuenus ncxomHoro Marepuana Jijisi CENeKITUU.

[Tomydenue nonuruionoB. BayTpuBunoBas rudpuansanus. bin3kopoacTBeHHOE CKpellMBaHue, WIn
uHOpuIMHT. HepoAcTBEeHHOE CKpelnBaHue, WK ayTOpUANHT. ['eTepo3rc u ero npuuuHbl. Vcrnonbp3oBaHue
rereposuca B ceneknuu. OtnanéaHas rudpunusanus. [Ipeononenue Gecruioaus MEXBHUIOBBIX THOPUIIOB.
JloCcTrKEeHMS CEeNEeKIIMN PACTEHUI U )KUBOTHBIX. «3€1E€HAs PeBONIOYUY.

CoxpaHeHue U U3yUYeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX AUKUX POAUYEH IS
CO3MaHMUSI HOBBIX COPTOB M THUOPHIIOB CEIbCKOXO3SHUCTBEHHBIX KYyIbTYp. M3y ueHue, coxpaneHue u
VnpasieHue 2eHemudecKuUMu pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICA0BbIX HCUBOMHBIX 6 Uendx
VIYYULEHUS. CYUeCm8yIouux U cO30aHUsl HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCle C NPUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIeO08AHUL, NEePedo8biX UOell U NePCREeKMUBHBIX MEXHOLO2UIL.

JleMoHCTpanun



[Toptpetsi: H. U. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykestnenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabmuubl u cxembl: «LIeHTpbI POMCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PAacTeHUI», «3aKOH
TOMOJIOTMUECKUX PSIOB B HACJIEJICTBEHHOM M3MEHUMBOCTH», «Metoabl cenekuun», «OTnanéHHas
rubpuanzanusy, «MyrtareHes».

JlaGopaTtopHas padora «/3yyeHue cOpToB KyJIbTYPHBIX PACTEHUM U MTOPOJI JOMAITHUX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUN PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui».

Ikekypeusi «OCHOBHbBIE METO/IbI U IOCTHKEHUS CEJIEKIINN PACTEHUH U KUBOTHBIX (Ha CEIEKI[HOHHYIO
CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUMCIBITATEIbHBINA YUYaCTOK, B TEIUIMYHOE XO3SIICTBO, B J1a00paTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTUSI M CHHTeTHYeCKasi 0Mo10Tusl

OOBEKTHI, UCTIONb3yEeMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIE M TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTUKa. TpaaulMOHHAs OMOTEXHOJIOTHS: XJIeOOMeYeHue, IMOIyYeHUE KHCIOMOJIOYHBIX
IPOAYKTOB, BHHONENHE. MukpoOuomornueckuii cuHTe3. OOBEKTH MUKPOOHMOJIOTMYECKUX TEXHOJOTHIA.
[IpousBoncTBO O€nKa, AMUHOKUCIIOT U BUTAMHUHOB.

Co3naHue TEXHOJOTMA M MHCTPYMEHTOB LIEJICHANPABIECHHOIO HM3MEHEHHUS M KOHCTPYMPOBaHUSA
TE€HOMOB C LEJbIO IOJIYYEHHS] OPTAaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX HE BCTPEUAIOIINECS B IPUPOJIE
OMOCHHTETHYECKUE MTYTH.

Knerounas unxeHepusi. MeTo/ibl KyJbTyphl KJIIETOK U TKaHE pacTeHUil U KUBOTHBIX. KprnobaHku.
ComaTnueckass TUOpUAM3alMS U COMATUYECKUN SMOpuorenes. Mcmonp3oBaHUE TamjioWIOB B CEJIEKIHH
pactenuil. llonyuenue monoxknonanvuvlx anmumen. Vcnonvzoeanue MOHOKIOHANbHBIX U NOJUKTOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OILTIOIOTBOpeHUE. PEeKOHCTPYKIMS SWLEKIETOK U KJIOHUPOBAaHUE
KUBOTHBIX. MeETOA TpaHCIUIAHTAlUU siep KIETOK. TexHonozuu 0300po6neHus, KyJIbMUsUpo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS] CEeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHass W TIeHHasd WHXKEeHepusd. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPpyUPOBaHUE
pexomounantHeix JJHK. Cosoanue mpanceennvix opeanusmos. JloctukeHus 1 NepcrneKTUBbI XPOMOCOMHOM
Y TEHHOM MH)KE€HEepUHU. DKOJIOTMYECKHUEe U AITUYECKHE IPOOJIEMbl T€HHOW MHKEHEPHUH.

Menuuunckue OuorexHonoruu. IloctreHomHas uudposas Meaununaa. [IIP-auarHoctuka.
MeTaboIOMHBIA aHaNN3, TeHOLUEHTPUYECKUH aHajau3 NpPOTEeOMa 4YeJIOBEKa I OLEHKU COCTOSHHUS €ro
310poBbs. lcronb3oBaHME CTBOJIOBBIX KJETOK. TaprerHas tepanus paxa. 3D-OuoumkeHepust ais
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTUH, CO3/1aHUsl KOMIUIEKCHBIX TKaHEH
COYETaHUEM TEXHOJOTUH TpEXMEpHOro OWOMpPUHTHHIa U ckaddonauHra aas pemeHus 3ajgad
[IEPCOHAIN3UPOBAHHON MEULIMHBI.

Coznanue BEeKTOPHBIX BAKIMH C LIE€TbI0 o0ecrieueHnss KOMOMHUPOBAHHOM 3alllUThl OT BO30yaUTENei
OPBMU, ycraHoBieHHE MOJEKYJISIPHBIX MeXaHU3MOB (QyHkiuonupoBanus PHK-cogepxamux Bupycos,
BBI3BIBAIOIIMX 0CO00 OMAcHbIE 3a00JIEBaHUS YEIIOBEKA U AKUBOTHBIX.

JleMoHCTpanun

Tabmunpel U cxembl: «Vcmonb3oBaHME MHKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOM3BOJICTBEY,
«Knerounas naxxeHepus», «['eHHass HHKEHEPUD».

JlaGopaTopHnas pa6ora «/3yueHne 00beKTOB OHOTEXHOIOT M.

IIpakTnyeckas padora «IloayueHre MOIOYHOKHCIBIX IPOAYKTOBY.

Jkekypeusi «buorexHonoruss — BaKHEWIIas MPOU3BOAMUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOEe MPOU3BOICTBO).

11 KUIIACC



Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIUOHHBIX MPeICTABJIEHNH B OMOJIOTHH

OpomtonuonHas Teopus Y. JlapBuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKHU3Hb U Hay4uHas
nearenbHoCcTh Y. /{apBuHa.

JBwxymue cuiabl 3BoironuM BUIOB 1o Y. JlapBuHy (BBICOKAass MHTEHCHBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HacJIeICTBEHHAss U3MEHUYMBOCTh, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHbIN U HCKYCCTBEHHBIN
otoop).

Odopmnenne cunTeTHueckoil Teopuu sBomronuu (CTD). HelTpambHas Teopus 3BOIIOLUU.
CoBpeMeHHas 3BOJIIOLIMOHHAS OMOJI0THs. 3HAYSHHUE IBOJIIOLIMOHHON TeOpUH B (POPMUPOBAHUH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpA.

JleMoHCTpanuu

IToprpersr: Apucrorens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krosse, Y. [lapsun, C. C.
Yersepukos, U. U. IlImansraysen, JJx. Xonnein, J. K. benses.

Tabmuupl u cxemsbl: «Cuctema xuBoi npuposl (1o K. JIunuero)», «JlecTHuna »kuBbIX cymecTs (110
Jlamapky)», «MexanusMm (OpMHUPOBAHUS MPUCHOCOONCHUH Yy pacTeHMH M >KUBOTHBIX (mo Jlamapky)»,
«Kapra-cxema mapmpyra myremectBust Y. Jlapsuna», «Haxomku Y. [lapBunay, «®opmbl 00pbOBI 32
cyuiectBoBaHue», «llopoabl romyGeit», «MnHorooOpasue KynbTypHbBIX (opM KamycTel», «Iloposst
JIOMAIIIHUX JKMBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BuAOB (1o Y. [lapBuny)», «CxemMa COOTHOLICHHUS
JBUKYILIUX CUJI 3BOJIOLUIY, « OCHOBHBIE MIOJIOKEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 1 eé pe3yJbTaTbl

[Tomymnsnus Kak 31eMeHTapHas eAMHULA 3BoIonuu. COBpEMEHHBIE METO/IBI OLICHKA IT'€HETUYECKOIO
pasHOOOpa3ust W CTPYKTypbl momynsuuil. M3MeHeHue reHOQOHAAa MOMYyJAUUM KaK 3JIEeMEHTapHOe
3BOJIIOIIMOHHOE sBJIEHUE. 3aKOH reHeTrndeckoro pasHosecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOPhI (IBMKYIIME CHIIBI) 3BOJONMH. MyTannoHHbIN nporiecc. KomOnHaTnBHas
U3MEHYNBOCTh. J[peli reHoB — citydaliHble HEeHANpaBJICHHbIE U3MEHEHUs YacTOT ajiesiell B MOMyJIALHUsIX.
O¢ddexr ocHoBarens. Ipgexm Oymovinounozo zopaviwka. CHudiCeHUe 2eHemUUecKo20 pa3sHO0OPA3UL:
npudunsl u creocmeus. lpossnenue sghghexma opetigha 2eno 6 borvuiux u manrvlx nonyrayusx. Murpanuu.
W3onsamus nonmynauuii: reorpadudeckas (IpocTpaHCTBEHHAs), Onooruueckas (pernpo yKTUBHAs).

EcrectBeHHbIi 0oTOOp — HampaBisitomuii ¢gaxkrop s3Bomonnud. POOpMbI €CTECTBEHHOro 0TOOpa:
JBWDKYIIUH, CTaOMIM3UPYIOUIMHA, pa3pbiBatoliuid (Au3pynTuBHEIM). [TonoBoit orGop. Bo3HukHOBeHME M
SBOJIIOLMS COLMAIBHOTO TIOBEIEHUS )KUBOTHBIX.

[IpucniocoON€HHOCT, ~ OPraHU3MOB  Kak  pe3yjbTaT  MHUKpPO3BOJIOLUH.  BO3HHMKHOBEHHE
IpUCTIOCOONEHUH Yy OpraHu3mMoB. Apomopdo3sl M uavoaaanrtauuu. [Ipumepsl npucnocoOneHuit y
OpraHu3MoB: Mop(osioruueckue, pusnonornyeckue, ONOXUMHUECKUE, oBeeHYeckre. OTHOCUTENbHOCTD
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BugooOpa3oBanue kak pe3ysabTaT MUKpOdBotonuU. M3omsmus —
KItoueBo  ¢aktop BupooOpazoBaHusa. Ilytm u cmocoObl  BHI000pa30BaHUs:  aJlJIONATPUUECKOE
(reorpaguueckoe), CUMIIATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (monumonM3anus,
ruOpuau3anys). JmuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOMOIIMOHHON OMONOTHU B pa3padOTKE HAYYHBIX METOJIOB COXpPaHECHHsI OMOpPa3HOOOpa3Ms.
MHUKpPO3IBOIIONHS ¥ KOIBOJIIOLHUS MApa3UTOB M MX X0351€B. MeXaHu3Mbl (POPMHUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanun

[Toptpetsi: C. C. UerBepukos, 3. Maiip.



Tabmuupl u cxemsl: «MyTalOHHasE U3MEHYMBOCTBY, «IlomymnsiunoHHas cTpykTypa Buaa», «Cxema
NposiBICHUST 3aKoHa Xapau—BaiinOepra», «JIBMKylue CUIIbI 3BOJIOLUNY», «DKOJIOTUYECKAS H3OJISIUS
HOMYJISAUI ceBaHCKOU (openny, «['eorpaduueckas H30AMMS TUCTBEHHHUIIBI CHOMPCKONW U JTUCTBEHHUIIBI
naypckoit», «llonmynsiuoHHbIE BOJHBI YMCICHHOCTM XHUIHUKOB U XKepTB», «(Cxema nelcTBuUs
€CTeCTBEHHOro oT0opa», «®opMbl 60pbOBI 3a cyliecTBOBaHUEY, «IHAYyCTpHalbHBIA MenaHnu3M», «KuBble
uckonaemsliey, «IIoKpOBUTENBCTBEHHAs OKpacKa KUBOTHBIX», «[Ipenynpexaaromas okpacka KUBOTHBIXY,
«Duznonornueckue ajantanuny, «Ipucnoco6IeHHOCTh OPraHU3MOB B €€ OTHOCHTEIBHOCTBY, «Kpurepun
Buaa», «Buapl-nBoitHukm», «CTpykTypa BHaa B mpupoae», «CnocoObl  BHI000pa3oBaHUS,
«I'eorpaduueckoe Bu1000pa3oBaHue TPEX BUAOB JAHBIIEH», « DKOJIOrHYeCKOe BUA000OPa30BaHUE BUIOB
cuHuny, «llomuminonasl pactennity, «KanmycTHo-peaeunbIii THOPUI.

ObopynoBanue: repdbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, dydesia MTHUIl U 3Bepeill ¢ mpuMepaMu
pa3IMYHBIX MPUCTIOCOOJICHUH, Yyyena NTHII U 3Bepeil pa3sHbIX BHJIOB, repOapuu pacTeHH OIM3KUX BHIIOB,
00pa30BaBLIMXCS pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BplsiBIIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAA».

JlaGopaTopHnas padora «IIpucnocoOneHus OpraHu3MOB U MX OTHOCUTEINIbHAS [1€I1€CO00Pa3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEeHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPHUTEPUIOY.

Tema 3. Makpo3BoIIOLHA U €€ pe3yJIbTAThI

Metoael u3ydeHus MakposBomonuu. IlaneoHTonmormyeckue MeETONbI H3Y4YEHMsI OBOJIIOLMH.
[epexonnbie GopMbI U GUITOTEHETHYECKUE PSI/IBI OPTAHU3MOB.

buoreorpaduueckne mMeTonpl u3yudeHust sBononnu. CpaBHeHHEe (iopsl W (ayHbl MaTEpPUKOB U
ocTpoBoB. buoreorpapuyeckue odnacti 3emnu. Buibl-3H1EMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTEIbHO-MOP(OJIOTHYECKHE  METOJbl  U3YyUeHHs]  HBOJIOLHM.
['eneTnueckne MexaHU3MBbI BOJTIOIIUN OHTOTE€HE3a U MOSBIEHUS YBOJIIOIIMOHHBIX HOBILIECTB. ['OMoIOrNYHbIE
UM aHaJIOTMYHble OpraHbl. PyJIuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKyJIIpHO-TEHETHUECKUE,
OMOXMMHUYECKHE U MaTeMaTHYeCKHE METOAbl M3ydeHUs 3BOIIONMU. ['omonornynsie renbl. CoBpeMeHHbIE
METO/IbI IOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MyTal[i{ U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBwia) H3BoMOUUH. [Ipunyun cmenwvt Gyukyuii. HeoOpaTuMocTh
9BOJIIOLIMM. AfjanTUBHAs paauanns. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHH.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl U cxembl: «OUIOTEHETHUYECKUI Pl Jomaan», « ApXEONnTepUuKe», «3BEpo3yoble SALIephI»,
«Crerouegans», «Pununodurer», «CeMeHHbIE NanopoTHUKN», «buoreorpaduyeckre 30HBI 3emin»,
«/peiidp xoHTMHEHTOB», «PenukThl», «HauanpHble cTaguu >MOPHOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE U aHAJOTHYHBIE OpPraHbl», «PyaTuMeHTBD», «ATaBU3MBD), «XPOMOCOMHbBIE
HaOOpbl 4YeNoBeKa M IIKMMIIaH3e», «[7aBHble HampaBieHHs 3BoOIIOLUNY, «OOLMe 3aKOHOMEPHOCTH
SBOJIIOLIMNY.

Ob6opynoBaHue: KOJUIGKIUH, repOapu, MYJSDKH HCKOMAeMbIX OCTAaTKOB OPIaHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KU3HU Ha 3eMJie

HayuHbple ruUmoTe3sl MpOMCXOXAEHHUS XKU3HM Ha 3emiue. AbuoreHe3 u mnaHcrnepmus. JloHayudHble
NPECTaBICHUS O 3apOXKICHUH KU3HU (KpeallmoHn3M). ' nnore3a mocTOSIHHOTO CaMO3apOXKICHHS JKU3HU U
e€ omnposepxkeHue onbitamu @D. Penm, JI. Cnamnmannanm, JI. Ilacrepa. IlpomcxokneHue >XKU3HH H
acTpoOHoJIOTHS.

OcHoBHBIE d3Tanbl HeopraHudeckoi HBomrouuu. IlnaHerapHas (reosiormueckas) 3BOJIOLUS.
Xumuueckasi 3Bomonus. AOMOTEHHBIN CHHTE3 OpraHWYEeCKHX BellecTB W3 Heopranudeckux. OmbiT C.



Munnepa u I'. IOpu. O6pa3zoBanue nonumepoB u3 MmoHoMmepoB. KoarepBatnas runoteza A. M. OmapuHa,
runore3a nepBuuHoro OynboHa J[x. Xonaeitna, renernueckas runoresa I'. Mémnepa. Pudosumsl (T. Yek) u
runote3a «mupa PHK» V. 'mnbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HcTopus 3emnn u MeToibl €€ n3ydeHus. Vickonaemple opraHu4eckie ocTaTtku. I'eoxpoHosorus u eé
MeToqpl. OTHOCUTENbHAsT U aOCOJIOTHAs TeoXpoHOoJorusa. ['eoxpoHojormyeckas IIKaua: 30HBI, 3PBbI,
MEPUO/IbI, STIOXHU.

HavanbHble sTansl opraHndeckoi 3Bosouuu. IlosBieHne 1 3BOMIONMS NEPBBIX KIETOK. DBOIIOLUS
metabonn3mMa. Bo3HukHOBeHHE NEepBbIX 3KocucTeM. CoBpeMeHHbIE MHKPOOHBIE OMOIUIEHKHM Kak aHaJIoT
nepBbIX Ha 3emiie coobrecTB. CTpoMaToauThl. [[poKaproThl U 3yKapuOTHI.

[Ipoucxoxnenue dSykapuoT (cuMmOuOreHe3).  OBOJIOIMUMOHHOE  MPOUCXOXKJIECHHE  BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MoB. BO3HHKHOBEHHME OCHOBHBIX T'PYIINl MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Talbl HBOJIIONMU BbICHIUX pacTeHuid. OcHOBHBIE apoMop(do3bl pacTeHuil. Brixon
pacteHuil Ha cymry. llosiBieHue crnopoBBIX pacT€HUW M 3aBO€BaHHWE UMU cyliu. CeMEHHbIE pacTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIC ATambl ABOJIOIHMH JKUBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bl KMBOTHBIX. BeHIckas
dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HB B
BOJe. OBONIOUMSA TMO3BOHOUHBIX. [Ipoucxoxnenne ampubuit u penrtunuit. IIpoucxoxnenue
miiekonuraomux U ntul. IlpuHnun  kmodeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MMO3BOHOYHBIMH >KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie 110 3paM U NEPUOIaM: apXeil, MPOTEPO30i, NaIe030i, Me3030i, KaitHO30M.
OO0mas xapakTepuUCTHKa KiIuMaTa M TeoJIOTHUYecKuX mpoieccoB. [losBreHne M pacuBeT XapaKTepHBIX
OpraHu3MoOB. YTJIe00pa30BaHUE: €T0 YCIOBUS U BIMSHHUE Ha T'a30BbIH COCTaB aTMOC(EPHI.

MaccoBbie BEIMUPaHHUSI — DKOJIOTHYECKUE KPU3HUCHI Mpouuioro. [I[pUuuHbI U CIEICTBUS MAacCOBBIX
BbIMHpaHuil. COBpPEMEHHBIH HSKOJIOTHUECKUHA KpHU3UC, ero ocobeHHocTH. I[Ipobiema coxpaHeHHs
6uropazHooOpazus Ha 3emIe.

CoBpemeHHasl cucTtemMa oprannyeckoro Mmupa. [IpuHuunel knaccupukauuu opranu3mMoB. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, M. 1. Meunukos, A. U. Onapun, Jx. Xonnaeiis,
I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubpl u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. TlacTtepa mo usyueHuto
caMo3apoxJIeHus Ku3Hmw», «Cxema onbita C. Mumnepa, . FOpu», «3ITtarnbl HEOPraHM4ECKOW 3BOITIOLUNY,
«["eoxpoHonoruyeckas mkana», «HadanpHble 3Tambl opraHMYeckod sBomoIum», «Cxema oOpazoBaHUs
JyKapuoT NyTéM cumOuoreHnesza», «Cucrema XUBOW Hpupoasl», «CTpoeHHe BUpycan, «ApoMopdo3bl
pactenuit», «Punnoputs», «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN», «MXu»,
«ITanopotHukn», «l'onoceMeHHble pacTeHUs», «OpraHbl I[BETKOBBIX pacTeHHI», «(Cxema pa3BUTHUSA
KUBOTHOTO MHpPa», «ApomMopdo3sl KUBOTHBIX», «I[Ipocreiimme», «KumednononoctHeie», «llmockue
4epBUY, «YneHucronorue», «PBIOBIY, «3eMHOBOIHBICY, «ITpecMbIkarommecs», «ITTumen,
«Mnekonuraromue», «Pa3Butre XM3HU B apXeuckou 3pey», «Pa3BuThe *KU3HU B MPOTEPO3OUCKON Ipey,
«Pa3BuTHE KU3HU B MAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30iCcKOi 3pe», « COBpeMEeHHasi CUCTEMa OPraHUuYECKOTO MUPay.

O6opynoBanue: repOapuM pacTEHU pa3IWYHBIX OTAENIOB, KOJJIEKIMH HACEKOMBIX, BIIa)KHBIE
npenaparthl >)KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKITUH UTJIOKOKHUX, CKEJIETHI ITO3BOHOYHBIX KUBOTHBIX,
yyuyejaa NTULl U 3Bepell, KOJUIEKIIUM OKaMEHEJOCTEH, MOJE3HBIX HCKOMAEMbIX, MYJISKH OpPraHUYEeCKUX
OCTaTKOB OPraHU3MOB.



Bupryaabnas gaboparopHas padora «MopgenupoBanue onbiToB Mumiepa—tOpu 1o n3ydeHuro
aObMOTreHHOT0 CHHTE3a OPTaHNYECKUX COCTUHEHUN B IEPBUYHON aTMOChepey.

JlabopaTopnasi paGora «/3ydyeHue u onyucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB.

IIpakTyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OTAEIOBY.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOECHNUS TO3BOHOYHBIX )KUBOTHBIXY.

Tema 5. IIpoucxo:kaeHne yejJ0BeKa — AaHTPONOreHe3

Pa3nensl u 3anaun aHTpONoJa0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBJIEHHE IPECTABICHUN O IPOMCXOXKIEHNH YenoBeka. Pennrnosnslie Bo33penusi. CoBpeMeHHbIE
Hay4YHbIE TEOPUHU.

CxoncTBo 4enoBeka C KUBOTHBIMU. (CHCTEMaTH4eCKOe IOJIOXKEHHE 4YeloBeKa. CBUAETEIbCTBA
CXOJICTBA YEJIOBEKA C >KUBOTHBIMU: CpPaBHHUTEIBbHO-MOp(dosornyeckue, smOpronIorunyeckue, (puznonoro-
OMOXUMHUYECKHE, IMoBeAeHUecKne. OTIMUYus YeJlOoBEeKa OT JKUBOTHBIX. [IpAMOXOXKIEHHME U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIbHON CUCTEMBI.

JBwxymue cuibl (¢pakTopbl) aHTpOIOreHe3a: Ouosiornyeckue, couuaiabHble. CoOOTHOLIEHHE
OMOJIOTMYECKUX U COIUATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaUH aHTPONOTreHe3a. PanHue denoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYJIIBI) U PaHHUE
HOHTHJIbl — O0IIME NPEAKH YeIO0BEKOOOpa3HbIX 00€3bsH M JII0Jed. ABCTPAIIONUTEKU — JABYHOTHE MPEIKU
mofei. YenoBek yMenblid, IEpBbIE U3rOTOBJICHUs OPYIUH Tpya. YeaoBeK MPSIMOXOIALINI U IEPBBIA BBIXO.
mrozel 3a mpenenbl Adpuku. UenmoBek reiaenb0eprckuii — oO0Immid mpeoK HeaHIepTaAIbCKOTO YeJIOBeKa 1
YeJI0BeKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUI KaK BU/L JIFOJICH XOJIOJHOIO KiuMara. YelloBeK pa3yMHBbIi
COBPEMEHHOI0 THIA, JEHUCOBCKHI 4YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a npenenamu AQpukH.
[TaneoreHernka u najeoreHOMHKA.

OBOJIIOLUS COBPEMEHHOT0 uenoBeka. EcTecTBeHHBIN 0TOOp B MOMYJISALUAX YesloBeKka. MyTalnoHHBIN
npouecc ¥ noaumopdusM. [lonmynsinuonnbsie BoaHbL, Apeld reHoB, Murpanus U «3p¢GeKT OCHOBATENS» B
HOITYJISILMAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbime pacel: eBponeonHas (eBpasuiickas), aBCTpajo-
HerpoujHas (dKBaTopuaibHasl), MOHTOJIOMIHAS (a3uaTcKo-aMepHuKaHCKasi). Bpems um myTtu pacceneHus
yeloBeka 1Mo IulaHere. EauHcTBO dYenmoBeueckux pac. HaydHass HECOCTOSITENTBHOCTh pacu3Ma.
[TprucnocoOIeHHOCTh 4YelIOBeKa K pa3HbIM YCIOBHUSAM OKpy’Karomied cpeabl. BrnusHue reorpaduueckoit
cpeabl 1 apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexnucuuIInHapHble METOAbl B (Qu3ndeckoi (OMOJIOrMYECKOM) aHTPOMOJIOTHH. DBOIIOLMOHHAS
AQHTPONOJIOTUS U TAJIEOAHTPOIIOJIOTUS YEIOBEUECKUX MOMYJISIINI. bruoconuanbHble necine10BaHus IPUPOIbI
yenoBeka. MccnenoBanne KO3BOMIONMN OMOJIOTHYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JleMoHCTpanun

IToprpetsr: Y. lapBun, JI. JIuku, S. 5. Poruackuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeToasl aHTpONoOIOTHNY, «['0TOBHON MO3T YenmoBekay, «YemoBekooOpa3Hbie
00e3bsiHbl», «CKeleT 4eloBeKa M CKeJIeT HIMMIIaH3e», «PyIuMEeHTbl M aTaBU3MbD», «J[BHXKYIIHE CHUIIbI
AHTPOIIOTEHE3a», «DBOJIIOIMOHHOE JAPEBO YEJIOBEKA», «ABCTpAJIONUTEK», «HenoBek ymenslin», «HenoBek
npsAMoxoasuminy, «Jlenncockuii yenoBek» «Heannepranbiby, «KpoManboH1B, «IIpenku yenoBekay,
«Tarnbl IBOJIIOLIUN YeJIOBeKay, «Pachl uemoBekay.

Ob6opynoBaHue: MyJSDKA OKaMEHeNoCTel, MPeIMEeTOB MaTepUaIbHOM KyJIbTYphl IPEAKOB YeJI0BEKa,
penpoaykuuu (ororpadguu) KapTHH ¢ MUGPOIOTHUECKUMH U OMOJIEHCKUMHU CIOKETaMHU MPOUCXOMKICHUS
yenoBeka, ¢ororpaduu HaXOJOK HMCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJET ueloBeKa, MOJENb depemna
YyelloBeKa M 4Yeperna IMIMMIIaH3€, MOJENb KUCTH YelOBeKa M KUCTH IIMMIIaH3€, MOJENHU TOpca MPEeIKOB
YeJI0BEKA.



JladopaTopnasi pabora «l3yueHne OCOOEHHOCTEW CTPOCHHS CKEJIETa YeJIOBEKa, CBA3AaHHBIX C
IPSIMOXOXKACHUEM.

IIpakTnyeckas padora «/I3yueHne 3K0JOrNYECKUX aaNTaluN YETOBEKAY.

Tema 6. Jko10rusl — HAYKAa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB U HA/IOPTAaHU3MEHHBIX CHCTEM C
OKpY:Kalollei cpeaoi

3apoxaeHue U pa3BuTHe dKoyioru B Tpyaax A. ['ymb6onsara, K. @. Pynse, H. A. Ceepiosa, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pazneinsl u 3a1aun 3xosoruu. CBs3b 3KOJIOTUH C JPYTUMH HayKaMHu.

Metoasl skonoruu. lloneBble HaOdrOAEHUS. ODKCIEPUMEHTHI B 3KOJOTHU: TPHPOJIHBIE U
naboparopubie. MonenupoBaHue B OKOJOTHM. MOHHUTOPHHI OKpY)KaIOIIEeH Cpefbl: JIOKaJIbHBIMH,
PETHOHANILHBIN U TJI00AILHBIN.

3HaveHHe SKOJOTUUECKUX 3HAHUM ISl YeJIOBEeKa. DKOJIOTHYECKOE MUPOBO33PEHUE KaK OCHOBA CBsI3e
YeJI0BE€YECTBA C NpHUpo0il. DOPpMUPOBAHUE HKOJIOTMUYECKON KyJIbTYpbl U 3KOJOTHYECKOH IPaMOTHOCTHU
HaceJIeHUsI.

JdeMoHcTpannn

[Toptpetsr: A. I'ym6onbpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuner u  cxembl:  «Pasmensr skonorum», «Meroasl Hskonorum», «CxemMa MOHUTOPHHTA
OKPY’KaIOIIEeH cpeabh».

JlabopaTopHasi padora «/3yueHre METOA0B 3KOJIOTMUYECKUX HCCIEOBAaHUINY.

Tema 7. OpranusmMsl U cpea 0OOMTaAHUSA

Okonornyeckne (HakToppl M 3aKOHOMEPHOCTH WX JeiicTBusa. Kiaccupukamus 5KOIOTHYECKHX
dakTtopoB: abuoTuueckue, OuOTHYECKHE, aHTponoreHHble. OOIIMe 3aKOHOMEPHOCTH ACWCTBUS
skonoruueckux QakropoB. IlpaBmno wmuaummyma (K. I[npenrens, [O. JIubux). TonepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue paxkTopsl. CBET Kak sKonoruueckuit paxrop. JleficTBre pa3HbIX y4aCTKOB COJIHEYHOTO
CIEKTpa Ha OPraHU3Mbl. OKOJIOTMYECKHE TPYIIBl PACTEHUH M JKUBOTHBIX II0 OTHOLICHHWIO K CBETY.
CurnanbHas poias cBeTa. POTONEPUOAU3M.

Temnepatypa Kak OdKojoruueckuit Qaxrtop. JlelicTBue TemmepaTypel Ha  OpraHU3MBL
[ToiikunorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocte kak skonorndeckuil ¢akrtop. IlpucnocoOnenus pacTeHudt K MOAJEPKAHUIO BOJIHOTO
6ananca. Knaccudukanus pacTeHuil Mo OTHOIIEHUIO K Boje. [IpucrnocobieHus )KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEKUMa.

Cpenpbl 00UTaHNS OPraHU3MOB: BO/IHAsA, HA3€MHO-BO3Iy1lIHAs, IOUYBEHHAs, IITyOMHHAs! TOANTOYBEHHAs,
BHYTpHOpraHu3MeHHas. OU3UKO-XMMHUYECKHEe OCOOEHHOCTH cpel 00uTaHus opranu3MoB. [IpucnocoOnenus
OpPraHM3MOB K JKH3HM B pa3HbIX cpeax.

buonoruueckue putmbel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBL.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHUSM YCIOBUH JKU3HH.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xu3HeHHOH dopme. Ku3HeHHbIE (POPMBI paCTEHUI:
JIepeBbs, KYCTapHUKH, KyCTapHMYKH, MHOTOJIETHHE TpaBbl, OAHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KHU3HH.

buotnueckne dakropel. Buasl OmoTHUecKuMX B3aUMOJICHCTBUN: KOHKYPEHIIHS, XHUIIHHYECTBO,
cumOno3 u ero ¢opmsl. [lapasutusm, Koomepauusi, MyTyalu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). HeTpoduueckue B3aumoielicTBus (Tonudeckue, popuueckue, padbpudeckue). 3HaueHNE
OMOTHYECKUX B3aMMOJCHCTBUI Il CYLIECTBOBAHMS OpPraHU3MOB B cpeae ooOurtanuda. [lpunHnun
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JleMoHCTpanun



Tabmumpl 1 cxeMbl: «Dkoysorudeckue (paxTope», «CBETOBOM CIEKTP», «IKOJOTHUUECKHE TPYIIIBI
JKUBOTHBIX II0 OTHOIIEHUIO K CBETY», «TerIoKpOBHBIE KUBOTHBIC», «XOJOJHOKPOBHBIE KHUBOTHBICY,
«DU3NOTIOTHYECKHE aIaNTalliN KUBOTHBIX», «Cpeibl OOMTaHUS OPTaHU3MOBY, « BHOJIOTHYECKHE PUTMBDY,
«Kuznennsie GopMbI pacTeHHi», « Ku3HeHHbIE (POPMBI JKUBOTHBIX», « IKOCHUCTEMAa IIMPOKOJIUCTBEHHOTO
necay, «OJKocUCTeMa XBOMHOro useca», «llenm nwuranus», «Xumnudectso», «llapasutuzm»,
«Konkypenmus», «Cumomnos», «KKoMMeHcamuzmy».

OO6opynoBanue: repOapuu PAcTEHUH M KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO PAa3THMYHBIX
IKOJIOTHYECKUX (DaKTOPOB, TrepOapuu CBETOTIOOMBBIX, TEHENIOOUWBBIX M TEHEBBIHOCIHMBBIX PACTECHUH,
CBETOJIIOOMBbIC, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE PpAcTeHHs, repOapuu W KOJUIEKIIHUU
TEIUIOIIOOUBBIX, 3SMMOCTOMKHIX, MOPO30yCTONYMBBIX PACTEHUH, YyUena NTHI] U 3Bepeil, repbapuu pacTeHul,
OTHOCSIIIUXCS K TUrpouTam, Kcepoduram, Me3ohuraM, KOMHATHBIE PACTCHHUS TaHHBIX TPYII, KOJUICKIIUN
JKUBOTHBIX, OOUTAIONINX B Pa3HBIX CpelaxX, TepOoapuu M KOJUICKIIMA PACTEHUHN M )KUBOTHBIX, 00JIaar0IIIX
YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUI KU3HH, TepOapuu U KOJUIEKIIUH PAaCTeHUN
U OKMBOTHBIX Pa3MYHBIX JKU3HEHHBIX (OpPM, KOJJICKIIUU >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJCHCTBHUSAX.

JlaGopaTopHasi pa6oTa «BpIsBICHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi paboTa «BrisiBieHHe MPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI».

JlabopaTopnasi paboTa « AHATOMUYECKHUE OCOOCHHOCTH PACTCHH U3 Pa3HBIX MECT OOUTAHUY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOTUYECKUE XapaKTEePUCTUKH momyssnud. [lomymsimust kak Owosiormyeckast cuctema. Poib
HEOJTHOPOJHOCTH Ccpeibl, (pU3NYecCKuX OapbepoB M OCOOEHHOCTEW OMOJOTMH BUAOB B (POPMHUpPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYpbI NOMyJsiuuid. OCHOBHBIE NTOKA3aTeNN MOMYJISALNN: YHUCIEHHOCTD, IUIOTHOCTD,
BO3pAaCTHas U MOJIOBASI CTPYKTYpPaA, POKIAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAITUS.

DKoJIorudecKasl CTpyKTypa nomyssiiui. OreHka YuCcIeHHOCTH oMy sy, JInHaMuKa IomyJIsiuy U
e€ perymsnus. buornueckuit moreHuunan nonynsuud. MoJenupoBaHue AUHAMHUKUA nonyssinuu. Kpusbie
pocta uyucieHHocTd nonyisuud. Kpusble BbDKUBaHMS. Perynsius 4YMCIEHHOCTH NOMYJISUUN: POJb
(GakTOpOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuaoB (I- m K-
CTpaTerun).

[TonsiTrie 00 sKojorMueckoi Huie Buaa. Mectroobutanue. MHOroMepHass MOAENIb SKOJOTHYECKON
Hu J[x.M. XarunHcona. Pasmepsl skonornueckoit Huu. [loTeHnansHas v peaau30BaHHAs HULIY.

Bug xak cucrema momymsinuid. Apeasibl BUIOB. BUabl M MX KU3HEHHBIE CTPATETUU. DKOJIOTHUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJAEHUS U MUTPALIMI )KUBOTHBIX. broornueckre MHBa3UM 4yKepOIHBIX BUOB.

JleMoHCTpanun

IToptper: Ix. Y. XaTunHCOH.

Tabmuip! 1 cXeMbl: « DKOJIOTHIECKUE XapaKTEePUCTHKU OMyJIsnuny, «[I[pocTpaHcTBeHHAs! CTPYKTypa
nonyinauun», «Bo3pactHele mnupamuasl nonyisuun», «CKOPOCTh 3acelieHHsl MOBEPXHOCTH 3eMIIU
Pa3JIMYHBIMU OpranusMammu», «Mojenp skosnornyeckor HumM Jlx. M. XatuuHcoHay.

O0GopynoBanue: repoapuy paCTeHUM, KOJUICKITUN KUBOTHBIX.

JladopaTopnas padora «[IpucrnocoOneHus ceMsH pacTEHUN K PACCEICHUIOY.

Tema 9. Jxos10rns coo61IECTB. IKOJOTHYECKHE CHCTEMBbI.

Coo0riecTBa opranu3MoB. broieHos u ero ctpykrypa. CBs3u MKy OpraHu3MaMu B OUOIICHO3E.

Okocucrema kak oTkpbitas cucrema (A. k. Tencnu). dyHKuMOHANIBbHBIE OJIOKH OPraHW3MOB B
9KOCHUCTEME: MPOAYILIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckne ypoBHH. Tpoduyeckne nenu u CeTH.
AbGuotnueckue 6110ku 3KocucTeM. [10UBbI U WIThI B 3KocHcTeMaX. KpyroBopoT BemIecTB U IOTOK SHEPTUU B
DKOCHUCTEME.



OcHoBHBIE TOKa3aTeNn dKOocUcTeMbl. broMacca M mpoayKuus. DKOJIOTHYECKUe MUPAMUJIBI YHUCEll,
0MOMacChl U SJHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLecCHH. IlepBUYHbIE U BTOPUYHBIE CYKIIECCUU M WX MPUYHHBIL.
AHTpOIIOTeHHbIE BO3/eHcTBUS Ha cykieccud. KimmakcHoe coobmiectBo. buopasHoobpaszue u moiHoTa
KPYroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCmeMbl 03ED U peK. DKOcucmemvl Mopell U OKeaHo8. DKOCUCMEeMbl
MYyHOp, 1eco8, cmenell, NyCMblHb.

AHTpPOIIOTEHHBIE IKOCUCTEMBI. ATposKocucTemMa. ArpoiueHos. Pa3znuuus Mexay aHTpOIOTeHHBIMU U
IPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. lopoackas d¢umopa u  (dayHna.
CuHnaHTpOnUM3aus TOPOJICKON (ayHbl. buonorumueckoe M XO34WCTBEHHOE 3HAUCHHE arpO3KOCHCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMOJIEUCTBUN OPraHuU3MOB B JKOCHUCTeMax. Ponb
KACKAOH020 3¢hghekma u 6u008-30upukamopos (Kiouesvix 6uU008) 8 (YHKYUOHUPOSAHUU IKOCUCHIEM.
[lepenoc sHEprum 1 BEUIECTB MEKAY CMEKHBIMH IKOCUCTEMaMH. Y CTOHYNBOCTh OPraHU3MOB, IOMYJISIINAN 1
9KOCHUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U AHTPOIIOI'€HHBIX BO3/ICHCTBUH.

Mexanuzmsl 68030elicmeus 3a2psa3HeHUll pa3HblX Muno8 Ha cyOOPaHUZMEeHHOM, OpP2aHUZMEHHOM,
NONYTIAYUOHHOM U IKOCUCHEMHOM YPOBHSX, OCHOBbl IKOJIO2UYECKO2O0 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmausi. MeTo00THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX SKOCHCTEM.

JdeMoHcTpannn

[Toptpert: A. Ix. Tencau.

Tabmunper u  cxeMbl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa IIHPOKOJIUCTBEHHOIO JIecay,
«DKocUCTEMa XBOMHOTO Jiecay, « DYHKIIMOHATIBHBIE TPYIIBI OPraHU3MOB B dKOcHUCTeMe», «KpyroBopor
BEIIIECTB B 9KOcUcTeMe», «Llenn nutanus (macTOMIHas, AETPUTHA)», « IKOJIOTHYECKas MUpaMHIa YUCEID,
«DKoJoruuecKkas nupamMmuaa OuoMacch», « IKoJorHuecKkas nupaMmuaa sHepruny», «O0pasoBaHue 60JI0Ta»,
«IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie Moxapay, «IKOCHCTEMa 03epa», «ATPOIICHO3,
«KpyroBopoT BemecTB 1 MOTOK SHEPTHH B arpoiieHo3e», «lIpumepsr ypooskocucTem».

Ob6opynoBanue: repéapuu pacTeHHH, KOJUIEKIIMM HACEKOMBIX, uyuesa NTUIl U 3Bepell, repbapuu
KYJIBTYPHBIX U IUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIENIb SIKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onrcanue ypooIKOCHCTEMBD».

JladopaTopnasi pa6ora «/3ydenne pazHooOpaszusi MEITKHX TMOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
IKOCHCTEMAX.

IKCKypeust «DKCKypcHs B TUITUYHBIN O1oreoieHo3 (B 1yOpaBy, Oepe3HsK, eJIbHHK, Ha CYXOJ0IbHBIH
WJIM TIOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeusi «IDKCKYpPCHsl B arpOIKOCHCTEMY (Ha TIOJIE MITH B TETUTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTeMa

Buocdepa — obmeruianerapHas o0osio4ka 3eMiM, TJI€ CYIIECTBYET WJIM CYIIECTBOBaja >KU3Hb.
PazButne mpencraBnenuii o 6uochepe B Tpymax . 3rocca. Yuenue B. M. Bepuanckoro o omocdepe.
Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BelecTBo Onocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH  cyllecTBoBaHUs Ouocdepbl. OcobeHHOCTH Ouochepsl Kak TI00anbHOU
sKocHucTeMBI. J{[nHamMuueckoe paBHOBecHe B brocdepe. KpyroBopoTsl BenecTB 1 OMOre0OXMMHUYECKHE LIUKIIbI
(yrnepona, azota). PurmMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTE OMocdepsl. [lonstue o Ouome. OCHOBHBIE OWOMBI CYIIW: TYyHJApPA, XBOWHBIC Jieca,
CMEIIaHHbIE U IIWPOKOJMCTBEHHBIE JI€Ca, CTEMH, CABAHHBI, MYCTBIHH, TPOIMYECKUE JIECca, BHICOKOTOPDS.
Knumar, pacTuTenbHbIA U 5KUBOTHBIM MUP OMOMOB CYIITH.



Ctpykrypa u QyHKIIHS )KHUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO IMOTEHIIMANA U OMOoC(EepHBIX (PYHKITHIA.

JleMoHCTpanuu

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuuet u cxemsl: «I'eocdepst 3emum», «KpyroBopot a3orta B mpupoae», «Kpyroropor yrieposa B
npupoze», «KpyroBopot kuciopoga B npupone», «KpyroBopor Bojsl B mpuponae», «OCHOBHbIE OMOMBI
cymmy, «Knumarudeckue nosica 3emin», « T'ynnapay, «Taitray, «CMemanssiil gecy, « [ 1IupokoancTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctoinsy, « Tponrueckuit jgecy.

O6opynoBanue: repdapuu paCTCHUI pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumias cpeaa

DKOJOTMYEeCKHe KpU3MChI U UX NpuuuHbL. Bo3xaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3yLIHOM cpenpl. OXpaHa BO3LyXa. 3arpsi3sHEHHE BOHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Pazpyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. 3meHeHue kimMmara.

AHTpPONIOT€HHOE BO3ACICTBUE HA PACTUTEIBHBIM W KMBOTHBIM Mup. OXxpaHa pacTUTEIBHOTO U
KUBOTHOTO MHpa. OCHOBHBIE NPUHLUIBI OXpaHbl mpupoabl. Kpacueie kuuru. Oco0o oxpaHsemble
npupoanblie Tepputopun (OOIIT). borannyeckue caznbl U 300JI0THYECKHUE TAPKH.

OCHOBHbBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHS UEJIOBEYECTBA U NPHUPOAbL. PanuonanbHOE
MPUPOJIONIONB30BAaHUE U COXPAHEHHE OMOJIOrMYecKoro pasHoobpasus 3emiu. OOmIMe 3aKOHOMEPHOCTH
[JI00ANBHBIX AKOJIOTMYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HCAa M €ro BepOsTHHIE
HOCJIEACTBHSL.

Pa3Butre METONOB MOHHMTOPHHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX TpoieccoB. Cucmemuvle
uccnedosanus nepexooa K pecypcocbepezaroujeli U KOHKYPEHmMOCHOCcoOHoU 3Hepeemuke. buonocuueckoe
paszHoobpazue u obuopecypcwvl. Hayuonanvhvle ungopmayuorHovle cucmemvl, obecneyugaroujue 00Cmyn K
ungopmayuu no cocmosiHUIO OmMoenbHuIX U008 U IKkocucmem. OCHOB8bl dIKOpeadburumayuu IKOCUCmem U
cnoco606 6opbOBL ¢ buonospedxcoeHusMU. Pexoncmpykyuss MOPCKUX U HA3EMHBIX DIKOCUCTEM.

JleMoHCTpanun

Tabmuiel U cxembl: «3arps3HeHne atMocdepsl», «3arpsi3sHeHue TruaApocdepb, «3arps3HeHue
nouBbl», «llapHukoBeiii 3Pdexr», «Ocobo oxpaHseMble TMNPUPOJHBIE TeppuTopum», «Moaenu
YIOPaBISEMOT0 MUPaY.

Ob6opynoBanue: ¢doTorpaduu OXpaHsEeMbIX pacTeHMi M XHUBOTHBIX KpacHoil kuurm Poccuiickoit
®enepanyn, KpacHoi KHUIM peruoHa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TPeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYYAIOIIMMHCS MPOTPaMM
CpeaHero o0mero 0opa3oBaHus: TMYHOCTHBIE, METAlIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX pE3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO OUOJIOTHH BBIEICHBI CIIEAYOIINE
COCTABJISIFOIIME: OCO3HAHWE OOYYAIOMIMMUCS POCCUMCKON TPaXTAHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOMPEACIICHUIO, Haluuyue Momusayuu K 00y4eHnt0 OMOJIOTHH,
yenenanpasiieHHoe pazeumue BHYTPEHHUX YOESXKICHHI JTHYHOCTH HAa OCHOBE KIIFOUEBBIX IEHHOCTEH U
UCTOPUYECKHUX TPAJAUIIUNA Pa3BUTHsI OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUIAIOIIHXCS
pyKOBOJICTBOBaTI)CSI B CBOGI71 ACATCIIPHOCTHU LIEHHOCTHO-CMBICIIOBBIMU yCTaHOBKaMI/I, HpI/ICYH_[I/IMI/I CUCTCMEC
OMOJIOTHYeCKOr0 00pa30BaHMUSI, HAIUYUE NPABOCO3HAHUS YKOIOTHUECKOU KYJIBTYPBI, CHOCOOHOCIU CINABUMb
el n CTpOI/ITB JKN3HCHHBIC ITJIaHBI.



JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrPaMMBbI 110 OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE YUeOHOH U
BOCIIUTATEIBHON JESITEIIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUHUCKUMH COLUOKYIbTYPHBIMH,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, IPUHSTHIMU B OOIIIECTBE NIPABHIIAMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT MpOIECCaM CaMOITO3HAHMSI, CAMOBOCIIUTAHUS M CAaMOPA3BUTHs, PA3BUTUS
BHYTPEHHEH MO3ULIMH JIMYHOCTH, NATPUOTU3MA U YBAXKEHHS K 3aKOHY M ITPaBOMOPSAIKY, YEIOBEKY Tpy/Jla U
CTapuieMy MOKOJEHHIO, B3aMMHOIO YBa)KEHUS, OEpekKHOr0 OTHOIICHUS K KYJIbTYpPHOMY HACJIEIUI0 U
TpaauLMsM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickon denepannn, MpUPOIE U OKPYKAIOLIEH Cpere.

JlnyHOCTHBIE pe3yJIbTaThl OCBOCHUS yUeOHOTO npeameTa « buosorus» JoMKHBI OTpa)kaTh TOTOBHOCTh
U CIIOCOOHOCTh O0YyYaroluXcsi PYKOBOACTBOBATHCA C(OPMUPOBAHHON BHYTpEHHEH MO3ULIMEN JIMYHOCTH,
CUCTEeMOM LIEHHOCTHBIX OpHEHTAlU{, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM [EHHOCTSM POCCHICKOT0 OOIIeCTBa, pACHIMPEHUE KU3HEHHOTO OIbITa M OIbITa
JIEATEILHOCTH B TPOLIECCE peallu3allii OCHOBHBIX HAIpPaBJICHUI BOCHHUTATEIILHOWU JEATEIBLHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpakaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3UITUN O0YYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHICKOTro 00IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U MTPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOMW AEATEIBbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ IO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OUOJIOTHUECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH OMPEIETSATh COOCTBEHHYIO MO3UIIMIO TTO OTHOIICHUIO K SIBICHUSM COBPEMEHHOMN KU3HH
1 OOBICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIFOJIEH C
pa3HBIMH YOSKICHUSIMU, KYJIbTYPHBIMH [IEHHOCTSIMH M COIUATLHBIM TIOJIOKEHHUEM;

TOTOBHOCTb K COTPYJIHHUYECTBY B MPOIIECCE COBMECTHOTO BBHIIOTHEHUS! YUEOHBIX, TTO3HABATEIBHBIX U
UCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIHHOTO OTHOIICHUSI K MHEHUIO OTIMIOHEHTOB IIPU 00CY>KIEHUH CIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS,

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOM JI€ITETbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pa)KTaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHOM, Top1ocTH 3a CBOM Kpaii, cBOX PoauHy, CBOU SA3BIK U
KYJBTYpY, MPOIIOE U HACTOSAIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIEIUIO M MTaMITHHKAM MPUPOJIBI, JOCTHKEHUSIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCHICKMX YUYEHBIX B CTAHOBJIICHHWE M pa3BUTHE OWOJIOTHH,
MOHUMAaHUs 3HA4YeHUs OWOJOTUM B TO3HAHWUU 3aKOHOB TMPUPOJBI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIyXeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 32 €ro
cys0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOT0O HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAIULIUAMU HApooB Poccun;



4) 3¢TeTHYECKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
criopTa, Tpy/Ja, OOIIEeCTBEHHBIX OTHOIICHU;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJaX HCKYCCTBA, CTPEMJICHHE MPOSBIIATH KauyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHHA KYJHTYPbl 30POBbSI M 3MOIHOHAJIBLHOIO
Os1aromosyqusi:

MMOHUMAaHHWE U peaTi3aIius 3JJ0pOBOro U 0€30MmacHoro o0pa3a )Ku3HH (310pOBOE MUTaHUE, COOJIOICHHE
TUTUCHUYECKUX MPAaBUI M HOPM, cOATaHCHPOBAHHBIM PEXXHUM 3aHATUN M OTAbIXA, peryiisipHas (u3ndecKas
AKTUBHOCTH ), OEPEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETCHTHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3710POBBIO;

MOHMMAaHHUE [IEHHOCTH MPaBUJ WHIAMBUAYAIbHOTO M KOJJICKTUBHOTO OE30MAaCHOTO MOBEJCHHUS B
CUTyalUsX, YIPOKAIOLUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCIICACTBHIA U HEMPUATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOJICHUS AJKOTOJIsI, HAPKOTHUKOB,
KypEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTh K AKTHUBHOM JESTEIBHOCTH TEXHOJOTMYECKOW U COLMAIbHON HAaNpaBlIeHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, TNIAHUPOBATh U CAMOCTOSITENILHO BHITIOJIHITH TAKYIO JACSITEIHHOCTD;

MHTEpPEC K pa3nuyHbIM cepam mpodeccnoHanbHON AeSITENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPA30BAHUIO HA MIPOTSHKEHUU BCEH JKU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 1IeTIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU HA 3eMIie, OCHOBE €&
CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYPhI: IPUOOPETEHNUE OMBITA IJIAHUPOBAHUS TTOCTYIIKOB H
OIICHKH UX BO3MOXHBIX TTOCJICICTBUM JIJISi OKPY>KAIOIIEH CPEJIbL;

OCO3HaHHUe TI00aTBHOr0 XapaKkTepa KOJOTHIECKUX MPOoOJIeM U MyTel UX peleHus;

CIIOCOOHOCTh HCIONB30BaTh MPHOOpETaeMble MPH W3YYCHHH OWOJOTHH 3HAHUS W YMEHUS MpHU
petieHun npobieM, CBSI3aHHBIX C PAIIMOHAILHBIM MPUPOIOIIOIB30BaHUEM (COOII0IEHNE TTPaBUII MOBEICHUS
B TIPHUpOJE, HAMpaBICHHBIX HA COXPAHEHHE DPABHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB, YKOCHCTEM,
6uocdepsl);

AKTUBHOE HENpPUATHE ACUCTBUM, NPUHOCSIIMX BpEI OKpPY’KAOIIEW NPUPOJHOM Cpele, YMEHHE
MPOTHO3UPOBATh HEOJATONMPHUATHBIE HSKOJOTHUYECKHE TOCIECACTBUS TMPEANPUHUMAEMBIX JACHUCTBUNA U
MpeaoTBpaniaTh ux;

HaJM4KMe PA3BUTOIO 3KOJOTMUECKOTO MBIIIJIEHUS, SKOJOTUUECKOU KYJIbTYpPBhI, OMbITA JEATEIbHOCTH
SKOJIOTUYECKOW HANPaBIE€HHOCTH, YMEHUS PYKOBOJICTBOBATHCSI MU B MIO3HABATEIbHOM, KOMMYHHKATUBHOM
U COIMATHHOW TMPAKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHUYECKOM JEATETbHOCTH JKOJIOTHYECKOMN
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHOW TPAKTHUKH, OCHOBAaHHOTO HA JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA
B MOJIMKYJIBTYPHOM MHDE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM KYJBTYphl KaK CPEACTBA B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;



NOHWMaHHe crenu(UKH OMOJIOTUU KaK HayKH, OCO3HAHUS €€ poiH B QOPMUPOBAHHH PALIMOHATBHOTO
HAYYHOTO MBINUICHHS], CO3/IaHUU IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O CIUHCTBE
NPHUPOJIBI, YEIIOBEKa M OOINeCTBA, B IMO3HAHWW MPHPOJHBIX 3aKOHOMEPHOCTEH W pEHICHHH MpoOiieM
COXpPaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH IS COBPEMEHHON NWBWIIM3ALMU: OOECIEUYEHUS HOBOTO
YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JJaHHE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PECYPCHBIC
poOJIEMbl Pa3BUTHUS YEJIOBEYECTBA, MOMCKA MYTEH BBIXOJA M3 TIO0ATBHBIX JKOJIOTHYECKHX MPOOIEM H
obecrneveHus epexo/ia K yCTONIMBOMY Pa3BUTHIO, PAIMOHATEHOMY HCITOJIb30BAHUIO TTPUPOIHBIX PECYPCOB
¥ GOPMHUPOBAHUIO HOBBIX CTAHIaPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IMOJIYYCHUH OMOJIOTMYECKUX 3HAHUH B IIEJISX MOBBIIICHUS OOIIEH KYJIbTYpHI,
€CTECTBCHHO-HAYYHOU TPAaMOTHOCTH, KaK COCTABHOM 4acTH (DYHKIIMOHAILHOW IPaMOTHOCTH 00YYaroIIuXCs,
dbopMuUpyeMoii pu U3ydeHUU OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJOB MMO3HAHMsI, HCIOJIb3yEMbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh IOJIydaeMble 3HAHUS ISl aHaIM3a U OOBSCHEHHS SBICHUH OKPYXAWOIIEro Mupa |
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHE JIeJIaTh 000CHOBAHHBIC 3aKTFOUCHUS HA OCHOBE HayYHBIX (JaKTOB
Y UMCIOIIHMXCS JTAHHBIX C IIEJIBIO IMOTYYCHHS TOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OHOJIOTMYECKHE 3HAHUS IS PEIICHUs NpoOJeM B
peabHBIX KU3HCHHBIX CHTYAIIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOH JESATCIIbHOCTH, TOTOBHOCTH OCYIIECTBJISATh MPOSKTHYIO U
HCCJICIOBATEIILCKYIO ACSITEILHOCTh MHIMBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOPa30BaHUI0 W CaMOOOPa30BaHUIO, K aKTHBHOMY
TIOJTYYCHUIO HOBBIX 3HAHH 1O OMOJIOTUU B COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS ydueOHOTro mpenmMera «buonorusy BKIIOUAIOT: 3HAYMMbIE
st GOpPMUPOBAHMUST ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXAMCHMILUTUHAPHBIE  (MEXIIpPEIMETHBIC)
oOlICHAYYHBIC TIOHSTHS, OTPaXKAIONIME IIEJIOCTHOCTh HAYYHOH KapTHHBI MHUpPAa U CHEIUPUKY METOIOB
NIO3HAHUS, WCIOJIB3YyEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHHE, INMPOIECC, CHCTEMA,
HAy4YHBIA (DaKT, MPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOBaHHe, HaOIOJIEeHUE,
U3MEpeHHe, OKCIepUMEHT U JApYyrue); YHUBEpcallbHble Yy4yeOHble JAeicTBUsS (ITO3HABaTeNbHbIE,
KOMMYHHMKaTHBHbBIE, PETYJIATUBHbIE), oOecrnieunBatoniue GpopmrpoBanue GyHKIMOHATBHOW TPAMOTHOCTH U
COIMAIbHOM KOMIIETEHIIMA OO0YyYaloIIMUXCsA; CIHOCOOHOCTh OOYYarolIuXcsli HMCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHWS W yHHBEpCalbHBbIE Yy4eOHbIE JIEHCTBUS B
MO3HABATEILHOMN M COITMAILHOMN MPaKTHKE.

B pe3ynbrare n3ydenus 0MoJI0TuH Ha ypOBHE CPEIHEro 00IIero 00pa3oBaHus y 00ydaromerocs 0yiyT
c(hOpMHUPOBAHKI IO3HABATEIBHBIC YHUBEPCAIBHBIC YICOHBIC JCHCTBYS, KOMMYHHKATUBHBIC YHHBEPCATBHBIE
y4eOHbIe JeHCTBHSI, PETYJISITUBHBIE YHUBEPCAIbHBIE YUeOHbIE EHCTBHUS, COBMECTHAS JI€ATEIHHOCTb.

MeranpeamMeTHble pe3yiabTaThl OCBOCHHS MPOTPaMMbI CpPEeIHEro oOIIero oOpa3oBaHUs JIOJKHBI
OTpakaTh:

ORJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEILHBIMH €HCTBUSIMU:

1) 6a3oBble JJOTHYECKHE ICHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCTIONIB30BaTh TPW OCBOSHHHM 3HAHWH MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaln3a, CHHTE3a,
CpaBHEHUs, KJIacCHU(PUKAIKMK, 0000IIEHNs), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHSTHH (BBIICIATH WX
XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHUSIMH );



ONpeseNATh LEIN AEATENBHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HMX JOCTH)KEHUS, COOTHOCHTh
Pe3yNbTaThI IEATENBHOCTH C ITOCTABJIEHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS J1s1 O0bSICHEHHs (DAKTOB U SBICHUIN )KUBOM MTPUPOIBL;

CTPOUTH JIOTMUYECKHUE PpACCYXIEHHUS (MHAYKTHBHBIC, ACAYKTHBHbBIC, 10 AaHAJIOTWHU), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pACCMAaTPUBAEMBIX SIBICHUAX, (POPMYJINPOBATh BBIBOABI U 3aKIIIOYECHUS;

HIPUMEHATh CXEMHO-MO/EIbHBIC CPEACTBA ISl NIPEJICTABICHHS CYIIECTBEHHBIX CBSI3€M M OTHOLIEHUH
B U3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAK)KE MPOTUBOPEUUN PAa3HOTO POJIa, BBISBICHHBIX B Pa3IMYHBIX
UH(POPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pELIEHUs MpoOJieMbl ¢ Y4ETOM aHajau3a UMEIOIUXCS MaTepUalbHbIX U
HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B AESTEIbHOCTb, OLIEHUBAThb COOTBETCTBHE PE3YJbTATOB LIEISIM, OLIEHUBATH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJIMHUPOBATh U BBIITOJIHATH pabOTy B YCIOBUSAX PEAIbHOI0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/JICICTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIET0BATENLCKHE TEHCTBUS:

BJIaJIeTh HaBbIKAMHU Y4€OHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM J1eATEIbHOCTH, HABBIKAMU pa3peLIeHus
po0JeM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY METOIOB PEIICHUs MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJI0B TIO3HAHMUS;

MCIIOJIb30BaTh Pa3jNyHbIe BUABI JEATEIBHOCTH IO MOJTYUYEHUIO HOBOTO 3HAHUS, €0 UHTEPIpETaLIH,
npeoOpa3oBaHUI0 M IPUMEHEHUIO B YYEOHBIX CHUTyallMsX, B TOM 4YHCJIE€ HpPU CO3JaHUM Y4YeOHBIX U
COLMAJIbHBIX MIPOEKTOB;

(dbopMHpOBATH HAYYHBIN TUT MBIIUICHHUS, BIAIETh HAYYHOH TEPMUHOJIOTHEN, KITFOUEBBIMH TOHATUSIMH
U METOJIaMH;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON NEATEIbHOCTH U KU3HEHHBIX
CUTYyaIMSIX;

BBISIBIISIT TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalIM3UPOBaTh 3a/1ady, BBIABHTATh THIOTE3y €€
pelleHrs, HaxOOuTh apryMEHThI AJs J0Ka3aTelbCTBA CBOMX YTBEP)KJIEHUM, 3aJaBaTh HapaMeTpbl U
KPUTEPHU PELICHHUS;

aHaAJTM3UPOBATh IOJIyYEHHBbIE B XOJE pELIeHHs 3aJa4d pe3yJbTaTbl, KPUTHUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM, OLIEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh  LIEJICHANIPABICHHBIM TOMCK IEpeHoca CpeACTB M CIOCOOOB  JIEHCTBHS B
podeCCHOHATILHYIO CPEAY;

YMETbh EPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeajaraTb OpUTMHAIbHbBIE MOJIXOAbI M PEIIeHHs, CTaBUTh MPOOJIeMbl U
3aJauu, JIOMYCKAIOIINe albTepHATUBHbIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMH(pOpMaluu (TeKcTe y4yeOHOro mocoOus, Hay4dHO-
HOIYJIIPHOM JInTepaType, OMOJOrMYECKUX CIOBapsIX W CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3axX JIaHHbIX, B
WntepHere), aHanu3upoBaTh HMH(OPMAIMIO pa3IMYHBIX BHUJOB M (OPM MPECTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyITUpOBaTh 3aMPOCHl U TPUMEHSTh PA3JIMYHBIE METOBI TIPH MMOUCKE U 0TOOpE OMOJIOTUYECKON
uHpOpMaLnu, HeOOXOUMOM [T BBIMOJIHEHHUS YUeOHBIX 3a1a4;



npuoOpeTaTh  ONBIT  HUCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHIH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (HOpMy MpencTaBICHHs OHOJOTHMYECKOW HH(pOpMAIMU
(cxembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAay4yHBIN f3bIK B KayeCTBE CPEICTBa Ipu paboTe ¢ OMOJIOrH4ecKo MHpopMaLuei:
IPUMEHATh XUMUYECKHE, (pU3nuecKkue U MaTeMaTH4ecKue 3HaKu U CUMBOJIBI, (GOpMyIbl, aOOpeBHaTypy,
HOMEHKJIATypy, UCTIOIb30BATh U MIPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATIIATHOCTH;

BJIAJCTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHpOpManuu, WHGOPMAIMOHHON O€30macHOCTH
JUYHOCTH.

OnJiaileHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) o6menne:

OCYILECTBIISAITh KOMMYHHUKAI[MM BO BCEX c¢epax >KU3HM, aKTUBHO YYacTBOBATh B JAHUAIOre WU
JUCKYCCHUHM IO CYIIECTBY OOCyXJIaeMoi TeMbl (yMEHHE 3a/laBaThb BONPOCHI, BBICKA3bIBaTh CYXKIACHUS
OTHOCUTEJIBHO BBIMIOJHEHUS INpeagaraeMoi 3aj1add, yYUThIBaTh MHTEPEChl U COTJIACOBAaHHOCTH IMO3UIMN
JPYTUX YYaCTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIIEHMs, MOHUMAaTh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
IPEANOCHIIOK BOSHUKHOBEHHS KOH(DIMKTHBIX CUTYallUi, yMETh CMATr4aTh KOH(MIMKTHI U BECTH IIEPErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aWMOJICHCTBMSA, MOHMMATh HaMEpPEHHs APYTHX
JFO/ICH, IPOSIBIIAT YBAKUTEILHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme POpMyITHPOBATH CBOU
BO3PAXKCHHUS;

pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJCTB.

2) cOBMeCTHAs IeATEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHONH M WHAWBUIYAIBHOW pabOTHI MIPHU pEIICHUH
Ouonoruuyeckoi  mpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHHs TpPYyNNoOBbIX  (popm
B3aMMO/ICICTBUS IPU PELICHUHU Y4eOHO! 3a1a4H;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJ0Tr0 WJIeHa KOJIJIEKTUBA;

NPUHUMATD eI COBMECTHOM NIESTENFHOCTH, OPraHU30BBIBaTh M KOOPAMHUPOBATH JEHCTBUS TI0 €€
JOCTH)KEHUIO: COCTABJIATH IUIAH JAEUCTBHM, paclpeessaTh poJid ¢ Y4ETOM MHEHUH YYaCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M Ka)XJOro y4YacTHHKA KOMaHAbl B OOIIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaratb HOBbIE IPOEKTHI, OLICHUBATH MJIEU C MO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
3HaYMMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETHUECKOE TOBEJCHHE B Pa3IHYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKE€HNE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryIsTUHBHBIMM A€l CTBUSIMU:

1) camoopranu3anms:

UCTIOJIF30BaTh OMOJIOTUYECKHE 3HAHUS U BBISIBICHUS NPOOJEM W MX PEUICHHS B KU3HEHHBIX U
yUeOHBIX CHTYaIHsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IeJIEBBIE M CMBICTIOBbIE YCTAHOBKU B CBOUX JEHCTBUAX
U MOCTYIKaX MO OTHOILIEHHIO K KUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TTO3HABATEIFHYIO AEATEIBHOCTD, BBISABIATH MPOOJIEMBI, CTaBUTh U
dbopMynpoBaTh cOOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ASITETLHOCTH U )KU3HEHHBIX CUTYAIINAX;

CaMOCTOSITENIFHO COCTaBIATh IUIAH pEUICHUS MpoOJeMbl € Y4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;



JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIN;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh ()OPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3pYJULIMU B Pa3HbIX 00JACTAX 3HAHMM,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
pE3yJIbTATOB LIEIISIM;

BJIAJ€Th HAaBbIKAMM I103HABaTEJIbHONW pe(IEKCHMM KaK OCO3HAHUS COBEpIIAEMBIX JACHUCTBUM M
MBICIIUTENBHBIX POIECCOB, X PE3YJIBTATOB U OCHOBAHUH, UCIIOIB30BATh MPUEMBI pEIIEKCUU IS OLEHKU
CHUTYyaIlMH, BBIOOpa BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BHBATh CIIOCOOHOCTh MMOHMUMATh MUP C TTO3UIUH JIPYTOro YeJIOBEKA.
MNPEIMETHBIE PE3YJbTATHI

[IpenmMeTHBIE pe3yNbTaThl OCBOCHHUSI COlepKaHus yueOHoro mpeamera «buonorus» Ha yriyOonéHHOM
YpOBHE OpHEHTHpPOBaHB Ha obecmedeHue mpopuiabHOro o0ydeHust oOydarommxcs Ouonoruu. OHHU
BKJIFOYAIOT: CcTielU(pUYECKUE 711 OMOJIOTUHM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHI IO OCBOCHHIO,
WHTEPIpETAlMy U TPeoOpa30BaHUI0 3HAHWUM, BHUBI JEATEIHLHOCTH MO TMOJTYYEHHUIO HOBBIX 3HAHUN U UX
NPUMEHEHUI0O B PA3IUYHBIX Y4YeOHBIX, a TakKe B pealbHBIX >KM3HEHHBIX CHTyarusix. [IpeameTHbie
pe3yabTaThl MPEACTABICHBI 110 TOAaM U3YUEHUSI.

[IpeameTHBIe pE3ynbTaThl OCBOCHMS ydeOHOro mipeamera «buomnorus» B 10 Knacce OTKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MeCTe€ U POJM OHOIOTHM B CHCTEME EeCTECTBEHHBIX HAyK, B
(GbOopMUPOBAHNU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOIBI M PEIICHUH TPoOIeM
pallMoOHAIBLHOTO TMPUPOIOIIOIH30BAHUS, O BKJIAAE POCCHUUCKMX U 3apyOeKHBIX YYEHBIX B DPa3BUTHE
OuoJIoruy;

BIIQJICHHE CHUCTEMOW OWOJOTMYECKHX 3HAHHWM, KOTOpas BKIIOYAeT: OCHOBOMOJAraoliue
OMOJIOTUYECKHE TEPMHUHBI M MOHATHUS (KU3Hb, KIIETKA, OPraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPETY SIS,
CaMOBOCIIPOU3BEICHNE, HACIICJICTBEHHOCTh, U3MEHUYUBOCTh, POCT W PAa3BUTHUE), OMOJOTUYECKHE TEOPHH
(xnerounas Teopus T. IlIBanna, M. lllneiinena, P. Bupxosa, XxpoMocoMHas Teopusi HaciaeICTBEHHOCTH T.
Moprana), yuenus (H. Y. BaBunoBa — o 11ieHTpax MHOTOOOpa3us v MPOUCXOXKICHHS KYJIbTYPHBIX PaCTECHUI),
3aKOHBI (€AMHOOOpa3usi MOTOMKOB TMEPBOrO TMOKOJCHHSI, PACHICTUICHUS, YHUCTOThl TaMeT, HE3aBUCUMOTO
HacienoBanus [. Menpaens, roMOJIOTHYECKHUX PSIIOB B HacheACTBeHHON m3MmeHunBoctd H. U. BaBunosa),
MIPUHITUTTBI (KOMIUIEMEHTAPHOCTH );

BIIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TO3HAHUS, WCIOJIb3YEeMbIX B OHOJOTHYECKHX
HCCJICTIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOMI0IeHUE, SKCIIEPHUMEHT);

YMEHHME BBIJECHATh CYIIECTBEHHbIC TMPU3HAKU: BHUPYCOB, KJIETOK TMPOKAPUOT U IYKAPHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepuii, TpuOOB, pacTeHUM, )KUBOTHBIX U
YEJIO0BEKa, CTPOCHUS OpPraHOB M CHUCTEM OpraHOB pAaCTEHUM, JKUBOTHBIX, 4YEJIOBEKAa, IIPOLIECCOB



KU3HEJEATENIbHOCTH, MPOTEKAIOIIMX B OpraHM3Max pacTeHHil, )KMBOTHBIX M 4YEJIOBEKa, OMOJOTHYECKHX
IpoIecCCOB: OOMEHa BeHIeCTB (MeTaboNM3M), NPEBpALCHHUS SHEPrHH, OpPOXKEHHs, aBTOTPO(HOrO u
reTepoTpopHOr0 THIOB NHTAaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, MeH03a, raMeToreHesa,
aMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA, PAa3MHOKEHHS, WHAMBHIYAIbHOTO Pa3BUTHS OpraHHU3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, T'eTEpO3nca, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE yCTaHABIMBATh B3aWMOCBSI3M MEXKIYy OpPraHOMJaMu KJIETKH U UX (YHKUIUSMH, CTPOCHHUEM
KJICTOK Pa3HBIX TKAaHEH U uX (PyHKIUSAMU, MEXKIY OpraHaMH U CUCTEMaMHU OPTaHOB Y PACTCHUM, )KUBOTHBIX
U YellOBeKa W MX (QYHKIUSMH, MEXIY CHCTEMaMH OPraHOB M WX (DYHKIHMSIMH, MEXKIY dTamaMu oOMeHa
BEIIECTB, ATAllaMHM KJIETOYHOTO LHKIA M >KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMU SMOPHUOHAIBLHOTO
pa3BUTHUSA, TEHOTUIIOM U (EHOTUIIOM, (DEHOTUIIOM U (PaKTOpaMu cpeibl OOUTaHUS;

YMEHHUE BBISBISTH OTIMYUTEIbHBIC IPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIC PACTCHUH, )KUBOTHBIX U
YeJI0BEKa;

YMEHHE UCTOIb30BaTh COOTBETCTBYIOIINE APTYMEHThI, OMOIOTUYECKYIO TEPMUHOJIIOTHIO U CUMBOJIUKY
JUTSL TOKA3aTeNbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE pemiaTh OWOJIOTUYECKHE 337a4yH, BBIIBIATH IPUYMHHO-CIECICTBEHHBIC CBS3H MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMH TPOLIECCAMHU U SIBJICHUSMH, JENIaTh BBIBOJBI M IPOTHO3BI HA OCHOBAHUHU
MOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIMIOJHATh JTaOOPAaTOpHBIE M MpaKTUYECKUue padOoThl, COONIOAATh MpaBWiIa Mpu padoTe ¢
y4eOHBIM U JTa00paTOpHBIM 000PY/I0BAHUEM;

YMEHHUE BBIJIBUTATh TUTIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBaMH, (POPMYIHPYS 1eTTh
UCCJICIOBAHMSI, aHATTM3UPOBATH NOJTyUYEHHBIEC PE3yJIbTAThl U JA€TaTh BHIBOIbI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIEI0BATEIbCKON paboTe Mo OMOJIOTHU, SKOJOTUH U METUIMHE,
IPOBOUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M ITyOJUYHO MPEICTABIATh MTOyUYeHHBIE PE3YIIbTAThI
Ha YYEHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OLICHMBATh 3TUYECKHE AacleKThl COBPEMEHHBIX MCCIEJOBaHUH B 00jacTu OUOJIOTHH U
MeIUIUHBl (KJIIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBIEHHOE HM3MEHEHHE TI'eHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyiyieit mpodeccHoHanbHON NeATeTbHOCTH B 001acTH
O6uosornu, MeAULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOTO X035 CTBa, MUIIEBOM TPOMBIIIIEHHOCTH,
yryONATh TO3HABATENIbHBIM MHTEpEC, HANpaBIEHHBbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeCCuu 1 MPOI0JKEHNE OMOIOTUYECKOT0 00pa30BaHUs B OpraHU3aIUsIX CPEAHET0 MPohecCuOHATBLHOTO
Y BBICIIETO 0Opa30BaHUs.

[IpenmerHble pe3ynbTaThl OCBOEHMs YydeOHoro mnpenmera «buonorus» B 11 Knacce RONKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MeECTe M pPOJM OHWOJOTMHM B CHCTEME ECTECTBEHHBIX HAyK, B
(GOpMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWHBI MUpPA, B MO3HAHWU 3aKOHOB NPHPOJIBI U
PELICHUH 5KOJOTMYECKHX IpOo0JieM 4YeloBEYeCTBa, a TaKKE B PELIEHWH BOIPOCOB PAI[MOHAIBHOTO
PUPOONOIb30BaHUSA, U B (POPMHUPOBAHUH LIEHHOCTHOT'O OTHOUIEHHUS K MPHUPOJIE, OOILIECTBY, YETIOBEKY, O
BKJIaJIe POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOW OMOJIOTHYECKUX 3HAHWUN, KOTOPAast BKIIFOUAET OIpPEeNICHIs] ¥ TIOHUMaHHe
CYUIHOCTH OCHOBOIIOJIAraloIIUX OHOJOrMYECKMX TEPMHHOB M TOHATHH (BUA, 3KOcHUCTeMa, Ouocdepa),
Ouonornyeckue Teopuu (3BomonroHHas teopust Y. JlapBuHa, CHHTETHYECKask TEOPHUS IBONIOLNHN), YUCHHUS
(A. H. CeBepuoBa — 0 myTax M HampaBieHUsX sBoitouuu, B.M. Bepuaackoro — o Guocdepe), 3aK0HbBI
(renernueckoro pasHoBecus [[x. Xapau u B. Baitabepra, 3apoapimeBoro cxonactsa K. M. bapa), npasuia
(vuanmyma FO. JInbuxa, SKOJOTMYECKON MUpaMHIBI SHEPruu), runoresbl (rumoreza «mmpa PHK» V.
I'unbepta);



YMEHHUE BJIAZIETh OCHOBHBIMM METOJaMHM HAy4YHOI'O MO3HAHUS, MCIIOJIb3YEMBIMH B OMOJIOIMYECKHX
UCCIICIOBAaHHUSAX JKMBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHME, M3MEpeHHe, HAOIIOJCHHE, DKCIEPHUMEHT),
croco0amH BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX U3MEHEHHUH B IPUPOJIC;

YMEHHUE BBIIENATh CYIIECTBEHHBbIC NPHU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCHCTEM U OHOC)EpHI,
CTaOWIIN3HUPYIOLIET0, ABWXKYLIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOIO OTOOpa, aulonaTpu4eckoro u
CHUMIIaTPUUYECKOI0 BHUJ000pa30BaHUs, BIMAHUSA IBMXKYILMX CHUJ 3BOJNIOLNMHM Ha TeHO(OHJ MOIMYJIALUH,
IpUCHOCcOOJICHHOCTH OPTaHU3MOB K cpesie OOMTaHus, YepeIOBAHUS HAPABJICHUH 3BOIOINH, KPYTrOBOPOTA
BEILECTB U ITIOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTAHABJIMBATH B3aMMOCBA3M MEXKIY IPOLIECCAMHU DSBOJIOLUM, JBWKYIIMMU CHIAMHU
aHTPOIIOTre€He3a, KOMIOHEHTAMHU Pa3JIMYHBIX 3KOCHCTEM U MIPUCIIOCOOICHUAMU K HUM OPIaHU3MOB;

YMEHHUE BBISBIISATh OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOIIEHHOCTh BUAOB K Cpejie
oOuTanus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB HKOCHUCTEM, B3aUMOCBSA3EH OpPraHHM3MOB B
cooO1iecTBax, aHTPOIIOT€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCTOJIb30BATh COOTBETCTBYIOIUE apIyMEHTbI, OMOJIOTHYECKYI0 TEPMUHOJIOIHIO M CUMBOJIUKY
JUISL JOKA3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKHUX I'PYII, B3aUMOCBS3U OPraHU3MOB U
cpeapl OOWTaHUS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTH COXPAaHEHUS MHOT000pasus BHJIOB U
9KOCHUCTEM KaK yCJIOBHSI COCYILIECTBOBAHMSI IPUPOABI U YEIIOBEUECTBA;

YMEHHE pellaTh OWOJIOTMYECKHE 33JayM, BBUIIBJIATH IPUYMHHO-CIECICTBEHHBIE CBS3H MEXIY
UCCJIETyEMbIMU OMOJIOTUYECKUMU MPOLIECCAMU U SBJICHUSIMH, J€JaTh BHIBOABI U IIPOrHO3bI HA OCHOBAHUU
IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpHbIE M NpakTHUecKue paboThl, cOOI0AaTh NpaBuwiIa Mpu padore c
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bI, IPOBEPATH UX KCIEPUMEHTAIbHBIMHU CPEACTBAMU, POPMYIUPYS LENb
WCCIIEI0BAHMS, AHAJIM3UPOBATH MOJyYECHHBIE PE3YJIBTATHI U J1€JIaTh BHIBOJBL,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEI0BATEIbCKOW paboTe Mo OMOJIOrUU, SKOJOTUH M MEIULUHE,
IPOBOIUMOM Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATh MOJTyUYEHHBIE PE3YJIbTATHI
Ha YYCHUUYECKUX KOH(PEPEHIUSX;

YMEHHUE OLIEHUBATh TMIIOTE3bl U TEOPUU O IIPOUCXOKICHUN KU3HH, YEJIOBEKA M YEJIOBEYECKHUX pac, O
NpUYMHAX, TOCIEICTBHUIX U CIIOCO0ax MpeoTBpalleHus I100aIbHbIX U3MEHEHUH B Ouocepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuiel npodeccnoHaaIbHON AesITeIbHOCTH B 00J1aCTH
OMOJIOTUH, SKOJIOTUH, HPUPOJONOIb30BAaHUS, MEIULMHBI, OMOTEXHOJOTUHU, NCUXOJIOIMH, BETEpUHApUH,
CEJIbCKOTO XO0341CTBa, MUIIEBON MPOMBIIINIEHHOCTH, YTIyOIsTh MO3HABATEIbHBIM UHTEPEC, HATIPABICHHbII
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH Mpodeccuu M MpoaoKeHHe OMOIOrHyeckoro oopa3oBaHus B
OpraHu3alMsIX CPEAHEro MPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMpOrpaMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThbI pecypes:
1 buosnorus kak Hayka
2 JKvBBIE cHCTEMBI M UX H3yUYeHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIeTKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
5 OOMeH BellecTB U MpeBpalleHrue Y HEPTUH B 9 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peanm3anus eé B KIETKE '
8 JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetuka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTtexHonOrHs ¥ CHHTETHYECKAss OMOJIOTHs 4




17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 13
11 KJIACC
KosimyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie IlpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBaTeIbHbIE
padoThI padoThbI
pecypcsl
1 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
IPEe/ICTaBICHUN B OHOJIOTUH
Mukpo3Botonus u €€ pe3yJibTaThl 14 2
3 Maxkpo3Boironus 1 €€ pe3yJIbTaTsl 6
4 [IpoucxosxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TpoucxoxneHne 4ea0BeKa — aHTPOIIOTEHES 10 1

DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou

Opraau3Mebl U cpesia 0OUTaHHS 9 15
8 DKOJIOTUS BUJIOB U TOIMYJISIUN 9 0.5
9 DKOJOoTHUs COOOIIECTB. DKOJIOTHUECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobansHas skocucTema
11 UYenosek u OKpy:Karo1as cpeaa

12 PeszepBHOE Bpems




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




ITHOYPOYHOE IINTAHUPOBAHHME

0€eJIKOB

10 KVIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoapueie  Iparkruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoTbl pecypenI
1 buosnorus kak KOMIIEKCHas! HAyKa U KaK 1
4acTb COBPEMEHHOTO O0IIeCcTBa
JKuBble cuCTEMBI U KX CBOMCTBA 1
3 YpoBHEBas opranu3anus KUBbIX CUCTEM 1
4 WcTopust OTKPBITHS U U3YYEHUSI KIIETKHU. 1
Knerounas Teopus
MeTo/1bl MOJNIEKYJISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas pabora «M3yuenue
5 METOJI0B KIE€TOYHONH OHOI0TUH 1 05
(xpomarorpadusi, sneKTpodopes, '
muddepeHranbHOe HEeHTpU(yTrupoBaHue,
IT1IP)»
6 XHUMUYECKUH COCTaB KIETKH 1
7 MuHepanbHbI€ BEIIECTBA KIETKU, UX 1
Ouosiornyeckas poJib
Opranudeckue BelecTBa KJIETKH — OEJKU.
8 JIaGoparopHas pabota «OOHapyxeHue 1 0.5
0€JIKOB C IOMOIIBIO0 KAUECTBEHHBIX PEAKIIUI»
9 CsoiicTBa, knaccudukanus U GyHKIUN 1




OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KJICTKHU —

10
YTIEBOABI

11 Opranuyeckue BeIlecTBa KIETKH — JIMIHU/IbI
Hyxnennossie kucnorsl. JJHK u PHK.

12 JIaGoparophas pabota «MccnenoBanue 05
HYKJIGMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIM4YHBIX OPraHU3MOBY»

13 Crpoenne u pynkuun ATO. pyrue
nykieosuarpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl FTeHOMUKH,

TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 MeTob1 CTPYKTYPHON OHOTOTHH

16 Tune! knerok. [Ipokapuornyeckas kieTka
CrtpoeHne 3yKapHOTHUECKON KIIETKH.

17 ITpakTuyeckas padora «M3ydyeHue cBoiicTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OPTaHOUIBI KIICTKH:

20 MUTOXOHAPHUH, TUTacTH IBL. JlabopaTtopHas 05
paborta «/ccrenoBanne miIa3Moin3a u '
JeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOU/Ibl KIETKH

22 Crpoenue u GyHKUUH s11pa




23

CpaBHHTEIbHAS XapAKTEPUCTHKA KJICTOK
sykapuoT. Jlaboparopnas pabota «3yuenue
CTPOCHUS KJIIETOK Pa3IMYHbIX OPraHU3MOBY

0.5

24

AcCUMWISIIIAS U TUCCUMMJIISLIUS — JBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora «3ydeHne
KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA
MpUMEpEe aMHJIa3bl WIIA KaTalla3bl)»

25

DepMEeHTATHBHBIN XapaKTep peaKiuii
KJIeTO4YHOTO MeTabonu3ma. JlaboparopHas
pabora «M3y4yenue pepMEeHTaTUBHOTO
pacIerIeH s HepoKCHIa BOAOPOIa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26
27

Bbenku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

dorocunTe’

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a»

AmnaspoOHble opranu3msl. Bubsl 6posxeHus.

JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

0.5

31

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTETUYECKOr0 OOMEeHa

32

33

DHeprusi MeMOpPaHHOTO TPATUCHTA TIPOTOHOB.
Cunre3 AT®: pabdora npotoHHOi AT®-
CHHTA3bI

Peaknun MaTpu4HOro CHHTE3a




34

Tpanckpunuus — MatpuuHbii cuare3 PHK

35 Tpancnsmus u e€ 3Tarnbl

36 KomupoBanue amuHokucioT. Posb pubocom
B OMocuHTe3e Oenka

37 Opranuzanys TeHOMa y IPOKapuoT U
9YKapHOT

38 MornekymsipHble MEXaHU3Mbl SKCIIPECCUU
I'€HOB Y 3YKapHOT
Bupycel — BHeKsIeTOUHBIE (POPMBI JKU3HU H

39 oOnuratHble napa3uTel. [IpakTuaeckas 0.5
pabota «Co3iaHre MoJIesId BUpYyCa»

40 BupycHsbie 3a001eBaHus YeIOBEKa,
KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 6MOJIOTUU ¥ MEAULIMHE

42 JKu3HeHHEIN IUKI KIIETKHA

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopatopHas pabora

44 «HM3yueHne XxpoMOCOM Ha ITOTOBBIX 0.5
MHUKpOIIpernapaTax»

45 JleneHue KIETKH — MHTO3
Tunel knetok. KapuokuHes U IUTOKUHES.

46 JlabopaTtopHas paborta «Habmonenne MmuTto3a 05
B KJIETKaX KOHYHMKA KOpEeIKa Jiyka (Ha '
TOTOBBIX MHUKpOIIpenapaTax)»

47 Perynsnus >KM3HEHHOTO IIMKJIA KIETOK

48 OpranusMm Kak eIMHOE LEN0e




Txanu pacrenuii. JlJaboparopuas pabota

49 . - 1 0.5
«M3ydenune TKkaHel pacTeHU»
TkaHM KUBOTHBIX U YEITOBEKA.

50 JlaGopaTopHas paborta «/3yueHue TkaHeu 1 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3ydyeHne opraHoB IBETKOBOT'O 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHNE OPTaHU3MOB 1

54 [utranue opraHu3MoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTemMa 4eoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BeKa

58 TpaHcnopT BeNIeCTB y OPraHu3MOB 1

59 KpoBeHocHas cucTtemMa Mo3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MOB 1

62 NMMmyHHas cucteMa 4enoBeKa 1

63 PazmpaxuMocCTh 1 peryisnus y OpraHu3MOB 1

64 I'yMopanbpHas perymisus 1 SHIOKpUHHAs 1
crcTeMa KUBOTHBIX M YeJlOBeKa

65 @DopMBbI Pa3MHOKEHUS OPIraHU3MOB 1




66
67

[TonoBoe pazmMHOKEHUE

Meiios

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KieTOK. JlabopaTopHas paborta
«/3y4eHne cTpoeHH s MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOITpEHapaTax»

0.5

69

WNHnuBuayanpHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

70

71

3akJiajika OpraHoB U TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

Poct u pa3Butue xuBoTHbIX. JJabopaTopHas

pa60Ta «BrIsiBIEeHUE IIPU3HAKOB CXOJACTBa
SapOI[BIH_Ieﬁ IIO3BOHOYHBIX XMBOTHBIX)»

0.5

72

PasMHOkXeHHME U pa3BUTHE PACTCHUM.
JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3sMHOXEHHUS BBICUIMX PACTEHUI

0.5

73

74

75

76

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KaK HayKH

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JIaGopartopHas pabota «/lpo3oduna kak
00BEKT TEHETUYECKUX HCCIIETOBAHUI

3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[IpakTuueckas pabota "U3yuyenue
PE3yJIbTaTOB MOHOTUOPUTHOTO CKPEITMBAHUS
y apo3oduiier"”

[{uTonmornyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpEUIMBaHUS

0.5

0.5




AHnanmuzupytolee ckpeuuBanue. Hernomnnoe

77 1
JOMUHHUPOBaHKE
JurndpunHoe ckpeuuBanue. [Ipaktuueckas
78 pabora «/3yueHue pe3ynbTaToB 1 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBD»
79 [{uTonorunyeckre OCHOBBI AUTUOPHUIHOTO 1
CKpEeLIMBaHUs
80 CueruieHHOE HACJIEeI0BaHNE PU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHoTHm Kak 1eNOCTHAS CUCTEMA 1
84 I'eneTrueckuil KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, )KUBOTHBIX U YEJIOBEKa
85 N3menunBOCTh IPU3HAKOB. Busl 1
W3MEHYHUBOCTH
86 MoudukanroHHast ©3MEHYNBOCTD 1
BapuannoHHsIi psi 1 BapyuallMoHHas
kpuBasi. JlaboparopHas pabota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOJIU(UKAITMNOHHONW U3MEHUUBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI»
88 I'eHoTHUNMYecKass U3BMEHUYNBOCTb. 1
KomOuHaTHBHAs N3MEHUYMBOCTh
MyTtanmonHas ”3MeHUYHBOCTh. [IpakTHueckas
89 pabota «MyTanuu y 1po3o¢uisl (Ha 1 0.5

TOTOBBIX MUKpOIpenapaTax)»




3aKOHOMepHOCTI/I MYTallMOHHOI'O ITponecca.

90
OnureHeTHKa u AMUTCHOMHKA
01 I'enernka yenoBeka. [IpakTuueckas padbora 05
«CocTaBIieHHE U aHAJIM3 POJIOCIOBHO» '
92 MeTtoabl MEIUIIMHCKON T€HETUKHU
3HaYeHne METUIIMHCKON TeHETUKH B
93 MIPEIOTBPALICHUH M JICYCHUN TCHETUICCKUX
3a00JIeBaHNI YeI0BeKa
OCHOBHBIE TIOHATHS CEJICKIIHH.
94 JIaGoparopHas pabota «3yueHue copToB 05
KYJIBTYpHBIX PACTEHHUI U TIOPOA JJOMAIITHUX
KUBOTHBIX)»
MeToibl celneKIIMOHHON paboThI.
95 JIaGopartopHas pabota «/3yueHne MeTo10B 0.5
CEJIEKIIUU PACTECHUIN
JIOCTHKEHHMSI CeJIEKIIMU PACTeHUH U
96 KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHHI»
97 CoxpaHeHue, n3yueHHe 1 UCIIOIb30BaHNE
TEHETHYECKUX PECYPCOB
brotexHonorusa Kak Hayka u OTpacib
98 npon3BoJicTBa. [IpakTrueckas pabora 0.5
«3yyeHne o0bEeKTOB OMOTEXHOIOTHUI
99 OcHOBHbBIE HAINIPaBJICHHUS] CHHTETUYECKOM
6uosiorun
100 XpoMOocOMHasi 1 TeHHAs MH)KEHEPHUs
101 MeauiHcKkre OMOTEXHOIOTHHI




PezepsHslii ypok. [loBTopenue, 0600meHme,

102 N 1
CUCTEMaTHU3aIlus 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135
11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
°
JI:;H Tema ypoka Beero Kontpoabubie IpakTHdeckue fd[:;:EHI/Iﬂ :)I;I;)l;l;(:)l]::l:enbnme
padoThI padoThbI pecypest
1 OpomtonmonHas teopus Y. lapsuna 1
5 JIBH>KyIIIME CHIIBI 3BOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 BopnOa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJTIOLIUA
5 DTarbl HBOIIOIIMOHHOTO MPOoIecca: 1
MHUKPOIBOJIONHUS U MAKPOIBOIIOLIHS
6 [Momynsiiust — >nMeMeHTapHas €IMHULIA 1
3BOJIIOLIUU
3aK0OH TeHETHYECKOTO paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHNE H3MEHYUBOCTH Y
0co0eii 0THOTO BUIA»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIAN 1




O¢ ekt ocnoBarens. Iphext OyTHUIOUHOTO

o TOPJIBILIKA

10 Murpauuu. M3o0aumuu nomyasiui:
reorpaduyeckas, OMoJIorndecKas

11 EcrecTBeHHBII 0TOOp — HaNpPaBISAIOMINN
(bakTop BONIOLHMH

12 [TostoBoi#t 0TOOP
[Iprcnoco0aeHHOCTh OPraHU3MOB KaK

13 pe3ynbTat MUKposBomonun. JlaboparopHas 05
pabota «3yuenne apoMop§o30B u '
WJIMO0AJIANTAUI Y PACTEHUN U JKUBOTHBIX)»

[Ipumeps! npucnocodIeHU Y OpraHu3MoB:
Mopdonoruueckue, GU3NOIOTHYECKUE,

14 OMOXHUMHUYECKHUE, TOBEIEHUYECKHUE. 05
JlabopaTtophas padora «IIpucnocobnenus '
OpPTaHU3MOB U UX OTHOCHUTEIIbHAs
1IETIECO00PA3ZHOCTHY
Bun, ero kputrepuu u CTpyKTypa.

15 JIaGopartopHas pabota «CpaBHEHUE BUJIOB 0.5
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

16 CrpykTtypa Buza

17 Bunoob6pa3oBanue kak pe3yiabTar
MUKPOIBOJIOIHH

18 CBsi3b MUKPOIBOTIOIMH U STTUAEMUOJIOTHH

19 Makponssomtonus. [Taneonronornueckue

MCTOAbI U3YYCHHA 3BOJIFOIUN




buoreorpaduyeckue MeTOabI U3YUCHUS

20
HBOJIIOLIH
OMOPHUOTIOTHYECKUE U CPABHUTEIBHO-

21 MOP(OJIOTHYECKUE METO/IbI U3YUCHUS
HBOJIIOLIH
MoekyspHO-TeHETHIECKHE,

22 OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE METObI
W3YYCHUS IBOJIIOLIUN

23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH

24 AnantuBHas panuaiys. HepaBHOMepHOCTD
TEMIIOB HBOJIIOIUH

o5 Hay4Hble rUIIOTE3bI IPOUCXOMKICHUS JKU3HU
Ha 3emuie

26 JloHay4HBIE TTPEICTABICHHS O 3aPOKICHUN
KU3HU

97 OcCHOBHBIE 3TaIbl HEOPTaHNYECKOM
HBOJIIOIIH

28 I'unoTe3bl 3apoKIeHUS KU3HU
Hctopus 3eMin 1 METO/IbI €€ H3yUYeHHUS.

29 Jlaboparopnas pabota «3yuenue u 05
OIIMCaHHE UCKOIMIAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

30 HadanbHbIe STarbl OpraHndecKon IBOITOIIH

31 OBoNIOIUS DYKapUOT

39 OCHOBHBIE 3TaITbI YBOJIOIMH PACTUTEILHOTO 05

mupa. [IpakTrueckas padora «3yuenue




0CcOOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HbIX
OT/ICJIOB)

OCHOBHBIE 3TaIbl 9BOJIFOIIUH KUBOTHOI'O

33
Mupa
DBouoLuUs )KUBOTHBIX. [IpakTrueckas
34 pabora «/3yueHne ocOOEHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuoiamMm
36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HUCHI TPOIILIOTO
37 CoBpeMeHHBIN HKOJIOTUYECKUN KPU3HUC, €T0
0COOEHHOCTH
38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO
39 OCHOBHbBIE CHCTEMAaTUYECKHE IPYTIIBI
OpPTaHU3MOB
40 AHTpPOIOJIOTHSI — HayKa O 4YEJIOBEKE
a1 PasBurtne npeacraBieHui 0 MPOUCXOKIACHUN
9eJIoBeKa
MecTo yenoBeka B CUCTEME OPTaHUYECKOTO
42 mupa. Jlabopatopnas padora «M3yuenue 05
0CcOOEHHOCTEH CTPOCHHUS CKeJleTa YeIOBeKa, '
CBSI3aHHBIX C TIPSMOXOKICHAEMY
43 JIBM>KyLIMe CUiIbl aHTPOIIOTEHE3a
44 CooTHomieHrne OMOJIOTHYECKUX U

COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E




45

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka 1 najaeoreHOMuKa

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacsl. [Ipaktuueckas pabora

48 «M3ydyeHue 3K0JIOrM4ecKuX alarTaiui 0.5
YEJIOBEKa»

49 MeXaUCUUIUTMHAPHBIE METO/IbI
aHTPOIIOJIOTUHI

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN
Metonst skonorun. JlabopaTtopHas pabora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 0.5
HCCIIEA0BAaHUIN

59 3Ha4yeHue SKOJIOTMYECKUX 3HAaHUN JJIs1
YeJI0BeKa

53 Okonornyeckue pakTopsl
Abuornueckue gakropsl. CBET Kak

54 sKosoruueckuii pakrop. JlaboparopHas 0
pabora «BblsiBneHne npucnocodaeHui =
OPTaHU3MOB K BITUSTHHIO CBETa)
AbuoTtnueckue (axropsl. Temneparypa kak

55 sKosoruueckuii pakrop. JlaboparopHas 0
pabota «BolsiBneHne npucnocodaeHui =
OPTaHU3MOB K BIIUSTHUIO TEMIIEPaTyPhI»
Aobunortnueckue GpakTopsl. BnaxxHoCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 05

paboTa « AHATOMHUYECKHE OCOOEHHOCTH
pacTeHUi U3 pa3HBIX MECT OOUTAHUS»




o7 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennrie GopMbl OpraHu3MOB 1

60 buotnueckue hakropsl 1
3HaueHre OMOTUYECKUX B3aUMOIECHUCTBUI

61 JUTS CYIIIECTBOBAHMSI OPTaHU3MOB B Ccpefie 1
o0uTaHUA

62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOITYJISIIIH 1
OCHOBHBIE TIOKA3aTEeH MOIYJISIUH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U 1
IOJIOBAsI CTPYKTYypa
OCHOBHBIE TIOKA3aTEIH MOIYJISALUY:

64 POKJ1aeMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAITAN

65 DKoJIoruyeckasl CTpyKTypa NOMyJIsLUN 1

66 JlnHAMHKA TIOTYJISIAN U €€ PEeTyJISIHS 1

67 KpuBble pocTa 4MCIEHHOCTH TOMYJISIIAH. 1
KpuBbie BBDKUBaHUS
Okonoruyeckast HAIa Buaa. JlabopaTopHas

68 pabota «IIpucmocobneHus ceMsH pacTeHUN 1 0.5
K pacceneHuio»

69 Bu kak crucreMa ToImy IsIiuii 1

70 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIA 1
YKUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3 1

72 DKocucTema Kak OTKpbITasi cucreMa 1




KpyroBoport BelecTB 1 NOTOK SHEPTUU B

73
9KOCUCTEME

74 OcHoOBHBIE TTOKa3aTeNIN IKOCUCTEMBI

75 DKOJOrM4eCKUe MUpamMH bl

76 N3meHneHus coo0IIecTB — CYKIIECCHH

77 [Ipupoanbie 3K0CUCTEMBL. DKOCUCTEMBI 03€P
U peK. DKOCHCTEMBbl MOPEN U OKEaHOB

78 [TpupogHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas pabota 05
«M3yuenue u onucanue ypoo3KOCUCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICVICTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka
3emin

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBaHUS OHMochepsl

86 KpyroBopoTs! BelecTs u
OMOT€OXUMHUECKUE IIUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI

CyILIN




88 YcroitunBocTh 6uocheps

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUYHHBI

90 BosneiicTBue denoBeka Ha onochepy

AHTpPOIIOr€HHOE BO3JICHCTBUE Ha

o1 PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npupo bl

93 OCHOBHBIE IPUHIIMITBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U TPUPOIBI
PanronanbpHO€ IPUPOIONIOIH30BAaHHE U

94 cOoXpaHEeHHEe OMOJIOTMYECKOT0 pa3HOOOpa3us
3emin

95 O06o6menue o Teme «MUKPOIBOIIOIMS U €€
pe3ynbTaThy

96 0O60061meHne o Teme « Makpo3BOIIOIUS U €€
pe3yabTaThD»

97 O6061menue no teme «IIpoucxoxaenue n
pa3BUTHE )XKU3HU HA 3eMIIe»

08 O6o06menue no Teme «IIpoucxoxaenue
YeJIOBEKa — aHTPOIOT'eHE3»

99 O0600611eHre 0 TeMe «DKOJIOTUS — HayKa O
B3aMMOOTHOIICHUSX OPTAaHU3MOB)

100 O6o006menue o Teme «OpraHu3Msl ¥ cpena
oOuTaHU

101 O6o00611eHne no TemMe «DKOJIOTHsI BUJIOB U
TIOITYJISLIAI

102 O6061menue o teme «buochepa —

riio0agpHas YKOCUCTEMA




OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

7.5




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YHEHUKA

1.1.3.5.4.10.1 ITaceunuk B.B., buonorus (6a3zoBeiii | 10 N3naTenscTBO
Kamenckuii A.A., YPOBEHb ) «ITpocsenienne»
Py6moB A.M. u np. /Tlon
pen. ITaceunuka B.B.
ITaceunuk B.B., buonorus (6azoBerii | 11 N3parenscTBO
1.1.3.5.4.10.2 Kamenckuii A.A., YPOBEHb ) «IIpocBenienne»

Py6uos A.M. u ap. /Tlon
pen. Ilaceunuka B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne DJIeKTPOHHbIE HU(PPOBBIC 00pa3oBaTeIbHbIE PeCypChl

1 | bubauoreka I{OK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/SIkmacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas anmekTpoHHas mkosay. https://resh.edu.ru/
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