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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yueOHOMY mpeameTy "buosnorusa" (mamee - OMONOTHS) HAa YpPOBHE CPEIHETO
obmiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Penepanuny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHOTO
npeamera «bronorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYueoOnsii peamer «buonorus» yriyonéHHoro ypoBHs m3ydeHust (10—11 kmaccel) siBiasieTcst
OTHUM W3 KOMIIOHEHTOB TpeaAMeTHON obnactu «EcTecTBeHHO-HAay4yHbIe TNpeaMeThl». CorjiacHo
nosoxeHussM @I'OC COO npodunbHbIe yaeOHBIE MPEAMETHI, U3y4aeMble Ha YIIyOJEHHOM YPOBHE,
SBISIIOTCS  criocoboMm nuddepennmanyu oOyueHUss Ha ypOBHE CpeIHEro oO0Imiero oOpa3oBaHHs U
MpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOILIUM, CPEIHUM OOIIUM, CpPEAHHM
npo¢eCCHOHATLHBIM M BBICIIUM 00pa3oBaHHEM. B TO ke BpeMs Kax/Iblii U3 3TUX YU4EOHBIX MIPEIMETOB
JOJKEH ObITh OPUEHTHUPOBAH HAa NPUOPUTETHOE pelIeHHEe O0pa30BaTENbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 33]a4, CBA3aHHBIX ¢ MPOQOpHEHTAIMEN 00YyJalOUINXCs U CTUMYJIMPOBAaHUEM MHTEpeca
K KOHKPETHOM 0O0JacTM HAy4yHOro 3HAHUS, CBSI3aHHOTO C OHOJOTHEH, MEAMIIMHOMN, HKOJIOTHEH,
IICUXOJIOTMEH, CHOPTOM HJIM BOEHHBIM JIETIOM.

[Iporpamma mo ywyeOHomy mnpenmery "buonorus" maér mpencTtaBieHue O LETH U 3a7adax
u3ydeHus: yueOHoro mpeamera «buonorus» Ha yrayOnEHHOM YpOBHE, ONpEIeNsieT 00s3aTeabHOe
(MHBapuaHTHOE) TPEIMETHOE COJEep)KaHUue, €ro CTPYKTYpUpPOBaHHE IO pa3ieiaM M TeMmaw,
pacopeneleHre Mo Kiaccam, peKOMEHIYeT IOCJE0BATEIbHOCTh U3YyUEHHUs] y4eOHOro Marepuaiia c
y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKU y4e€OHOIO IMpoliecca, BO3PACTHBIX
ocobeHHocTel oOyydaromuxcs. B mporpamme 1no 6uosoruu peain3oBaH NPUHLUI IPEEMCTBEHHOCTH C
U3ydeHHeM OHOJIOTMM Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHusi, Ojarojaps d4emy
POCMATPHUBACTCSl  HANPABIEHHOCTh HA MOCIEAYIOIIEE pa3BUTHE OWOJNIOTHYECKHX  3HAHHIA,
OpUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJIOTHYECKOTO
MBIIICHHS], TTPEICTABICHUNA O 3I0POBOM 00pa3e >KW3HU, Ha BOCIUTAHHE OEPEKHOTO OTHOIIEHHS K
OKpYyXarolled NpupogHoil cpene. B mporpamme mo OuONOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peanuzanuu TpeboBanuit PI'OC COO k mnIaHUPYyEMbIM
JUYHOCTHBIM, METalmpeIMETHbIM M MpPEeIMETHBIM pe3yjbTaTaM oOyueHus U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JAEATEIHbHOCTH O0YYarOIIMUXCS 110 OCBOCHUIO COJEP’KaHUS
Ouosornyeckoro oopazoBaHus Ha ypoBHE CpeHero oouiero o0pa3oBaHusl.

VY4eOHnbiii npenMer «buonorus» Ha YpPOBHE CpeOHEro oOIero oOpa3oBaHHs 3aBepIlacT
O6uonornyeckoe oOpa3oBaHME B IIKOJE€ M OPUEHTHPOBAH HA pACHIMpPEHHE U YIIIyOJeHHe 3HAaHUMN
00y4aroluXxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOM OMOJOTHH, SMOPHUOIOTUU U
OMOJIOTUHU Pa3BUTHS], TEHETUKH, CEJIEKIIMU, ONOTEXHOJIIOTUH, SBOJIIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buonorus» Ha yriyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
HOJArOTOBKY OOyYaroIuxcs K MOCIEIYyIoUIeMy MOJyYeHHI0 OHOJIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHM3alMsaX cpenHero npodeccuoHaabHOro obpaszoBaHusi. OCHOBY €ro COAEp)KaHUS COCTaBISET
cucreMa OMOJIOTMYECKMX 3HaHUH, MOJyYEHHBIX NMPU U3YYEHUHM OOYYaIOIIUMUCS COOTBETCTBYIOLIMX
CUCTEMATUYECKUX pa3zesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO od1iero oopazosanus, B 10—11 kiaccax
3TH 3HAHUS MOJIyYaloT pa3BUTHE. Tak, pacIIupeHbl U yrilyOaeHbl OMOJOrHUECKUE 3HAHUS O PACTEHUSIX,
JKUBOTHBIX, Tpubax, OakTepusax, OpraHW3Me YelIOBeKa, OOMUX 3aKOHOMEPHOCTSX KU3HHU,
JIOTIOJTHUTENIBHO BKJIIOUYEHBl OMOJIOTHUYECKHE CBEIECHUS IPUKIAJHOTO W TOMCKOBOTO Xapakrepa,
KOTOpBIE MOXKHO HCIOJIb30BaTh KaKk OPUEHTHUPHI AJIs MOCeaAyroniero Bpidoopa npodeccuu. Bosmoxkna
TaKXKe WHTEerpanus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHHMSIMH, MOTYYEHHBIMU
00y4armuMucs IpU U3y4eHUH (PU3UKHU, XUMUH, Treorpa@uu 1 MaTeMaTUKU.

CrpykTypa nporpaMMsl o yuebnomy npeamery "buonorus" orpaxaer cHCTEMHO-YPOBHEBBIN U
HBOJIIOLIMOHHBIA MOAXOAbl K H3ydeHHto Owuonoruu. CoriacHoO MM, H3Yy4aroTcsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE MJIs KHUBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3aIlH, 3BOJIOLUU
OPTraHWYECKOTO MHUpa Ha 3emjie, COXpaHEHHS OMOJIOTHYECKOTO pa3zHooOpa3us miaHeTbl. Tak, B 10
KJlacce M3Yy4aroTcs OCHOBBI MOJEKYJSIPHOW M KJIETOYHON OWONOTHH, 3MOPHOJIOTUHM M OHOJIOTUU
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pasBUTHSL, TEHETUKU U CEJICKIMH, OMOTEXHOJOTHH M CHHTETHYECKOW OMOJIOTHH, aKTyalU3UPYIOTCS
3HaHHUS OO0ydJaronuxcsi Mo OOTaHWKE, 300JI0THM, aHaToMuHu, (u3mosoruu 4vemoBeka. B 11 kmacce
U3Y4aloTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 9KOJIOTHUHU U yueHHe o Ouochepe.

Vuebubiii npeamer  «buosorus»  mpu3BaH  O0OECIEYUTh  OCBOCHHE  OOYYarOIIMMUCS
OMOJOrMYECKUX TEOPUHM M 3aKOHOB, MJEH, NPUHLHUIIOB U MPABUJ, JIEKAIIMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, 3HaHUI O CTPOEHUHU, MHOT0OOpa3uu U OCOOEHHOCTAX KIIETKH,
OpraHusMa, MOINyJsAluH, OHMOLEHO03a, SKOCUCTEMBI, O BBIJAIOUIMXCA HAYYHBIX JOCTUKECHMSIX,
COBPEMEHHBIX HCCIEIOBAaHUAX B OMOJIOTMM, NMPHUKJIATHBIX ACHEKTaX OMOJIOrMYecKUX 3HaHWM. s
Pa3BUTHS U TOJJIEPKaHHU HHTepeca 00ydyaromMxcsi K OMOJIOTHH HapsAIy CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOI0 MaTepuaia B COAEpXKaHUU IPOrPaMMBbl 10 OHMOJIOIMH HMPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAHOBJIEHUS M Pa3BUTHSA TOW WJIM MHOW 00jacTu OMOJIOrMH, BKJIAJIOM OTEYECTBEHHBIX U
3apyOeXKHBIX YUEHBIX B pelICHHE BXKHEUIIMX OMOJIOrMUECKUX U 3KOJIOIMYECKUX MPOOIeM.

Llens wm3yuenust yueOHOro mnpenmera «buonorus» Ha yriyOJE€HHOM YpOBHE — OBJIAJCHHE
00y4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKLIMOHAJIbHON OpraHU3allM >KUBBIX CHUCTEM DPAa3HOIO
paHra W TPUOOPETEHHE YMEHUH UCMONb30BaTh ATH 3HAHUS B (OPMUPOBAHMM MHTEpeca K
ornpenenéHHON 001acTu NpoecCuoHaIbHOM eATeIbHOCTH, CBSI3aHHOM ¢ OMOJOruel, win K BhIOOpY
y4eOHOTO 3aBeleHUs TS TPOAOIDKEHHSI OMOJIOTMYECKOro 00pa3oBaHMs.

JlocTikeHne 1enu wu3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriiyOJaEHHOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOCHHME OOYYarOIMMHUCS CHUCTEMbl OMOJOIMUECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOpUSAX, KOHLEMIUAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IPaBWIAX, COCTABJIAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHUpPA; O CTPOCHMH, MHOTOOOpPa3uU M OCOOEHHOCTSAX
OMOJIOTUYECKNX CHUCTeM (KJIeTKa, OpraHW3M, IONMyJslus, BHA, OWOreomneHo3, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUH;

03HAKOMJICHHE OOy4arolUXCsl ¢ METOJaMU IO3HAHUS >KMBOW IPUPOJIbI: MCCIIEN0BATEIbCKUMU
METOAaMU OHMOJIOTUYECKUX HayK (MOJEKYJSPHOW M KJIETOYHOW OHMOJIOTUH, SMOPHOIOTUU U OMOJIOTUU
pa3BUTHS, TEHETHKH M CEJEKIUH, OMOTEXHOJOTMH W CHHTETUYECKOH OMOJIOTHMH, NalCOHTOJIOTHH,
9KOJIOTUH ); METOJJaMH CaMOCTOSITEIIbHOIO IPOBEICHUS] OMOJIOTMYECKUX MCCIIEI0BaHUH B 1abopaTopuun
U B Iipupo/ie (HaOmroAeHne, N3MepeHne, IKCIIEPUMEHT, MOJIEIIUPOBAHHE);

OBJIQICHUE OOYYaIOUIMMHUCA YMEHMSIMHU: CAMOCTOSITENIbHO HaxoJuThb, AaHAJIU3UPOBaTh U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OPMAINIO; MOJb30BaThCA OMOJIOrMYECKON TEpMHUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXAY pa3BUTHEM OMOJIOTUM U COLMAIbLHO-3KOHOMHUYECKUMH U
HKOJIOTMYECKUMHU MpOOJIEeMaMU YeJIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JESATENIbHOCTH IO
OTHOILEHHIO K OKPY)KAIOLIEH MpUpOAHOi cpesie, COOCTBEHHOMY 3/10pPOBBIO U 3/I0POBBIO OKPYKAIOIIUX
Jtofieil; 000CHOBBIBaTh U COOMIOAATh Mephbl MPO(UIAKTUKA MH(EKIMOHHBIX 3a00JeBaHUM, MpaBuUiia
NOBEJCHU B MpuUpoJe U obecredeHus Oe30MacCHOCTH COOCTBEHHOM JKU3HENEATENIbHOCTH B
Ype3BhIYAITHBIX CUTYalUsIX TPUPOJHOTO M TEXHOIC€HHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Yy OOy4aroUIMXcs HWHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMHU MCCIIEJOBAHUSAMU B OHOJIOTHH,
pelaeMbIMi €10 TpodsieMaMHu, METOAOJIOrHel OMOJIOrMYecKOro HCCIEAOBAaHUSA, IPOBEICHUS
OKCIEPUMEHTAIbHBIX  HCCIIEOBAHUM,  pemeHuss  OMOJOrMYEeCKMX  3ajad,  MOJEIHUPOBAHUS
OMOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYYArOIIMXCsl LEHHOCTHOTO OTHOIIEHUS K JKMBOW NpPUPOAE B ILEJIOM H K
OTJIENbHBIM €€ 00BEKTaM U SIBJICHHSIM; (OPMUPOBAHUE HKOJIOTMUECKOM, T€HETHUECKONH ITPaMOTHOCTH,
oO1ielt KyabTypbl IOBEICHUS B IPUPOJIE; MHTErPAllMM €CTECTBEHHO-HAYYHBIX 3HAHW;

npuoOpeTreHue OO0y4aroUIMMHCS KOMIIETEHTHOCTH B pallMOHAJIbHOM MPHUPOIONOIB30BAHUU
(coOmroenue mpaBuil TOBEACHUS B MPHUPOJIE, OXPaHbl BUAOB, SKOCHCTEM, OHOC(EpHI), COXpaHEHUU
COOCTBEHHOTO 37I0POBbSI U 3JI0pPOBbS OKpYXAaoUMX Jrojel (coOmoneHuss Mep NpouiIaKkTUKU
3a0oneBaHuii, obOecredeHne O€30MaCHOCTU JKU3HENESITEIbHOCTH B YPE3BbIUAMHBIX CUTYaIHIX
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MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIB30BAaHUs OHMOJOTHMYECKHX 3HAHUN U
YMEHHI B TOBCEIHEBHOM JKU3HU,

CO3/aHME  YCIOBMHA JUIi  OCO3HAaHHOTO  BBIOOpa  OOYYArOIIMMHUCS  WHIUBHIYaIbHON
o0pa3oBaTeNbHOW  TPAaGKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIEOylmEeMy  NpodeCCHOHATLHOMY
CaMOOTIPE/ICIICHHUIO, B COOTBETCTBUH C HHIMBUyaTbHBIMA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO1iee YuCIIO YacoB, OTBEICHHBIX HA M3YYCHUE OMOJIOTUU Ha YIriyOJIEHHOM YPOBHE CPEIHEro
obmiero oopazoanus B yueonom mane MbOY COIII Ne30, cocraBnsier 204 gaca: B 10 ximacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 vyaca B Hezelto).

Ot60p opraHu3alMOHHBIX (HOPM, METOJOB U CPEACTB OOYyYEHHUS OMOJIOTHH OCYIICCTBISCTCS C
y4€ToM crneuu(uKd €ro CoJepKaHWS W HAINPaBICHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOTro
00pa30BaHMs B OPraHU3aLHUAX CPETHETO MPO(PECCHOHATBFHOTO U BBICILIET0 00pa30BaHMUS.

OOs13aTebHBIM  YCIIOBUEM TIpU OOyYeHMHM OHWOJOTMH Ha YIIyOJIEHHOM YPOBHE SIBISICTCS
IpoBe/ICHUE JTa0OPaTOPHBIX M MPaKTUUYEeCKUX pabor. Takxke ydacThe OOYy4arOIMXCs B BBITOJTHEHUHU
NPOCKTHBIX M y4eOHO-HUCCIIEOBATEIILCKAX PAadOT, TeMaTHKa KOTOPBIX ONpEIeNseTcs y4YuTelIeM Ha
OCHOBE UMEIONINXCS MaTEPUATHbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUSA

10 KJIIACC

CopnepxaHue IpOrpaMMbl, BBIIEICHHOE KYPCU60M, HE BXOAUT B IIPOBEPKY I'OCYNapCTBEHHOMU
utoroBou arrectanuu (I'NA).

Tema 1. Buosorusi Kak Hayka

CoBpemenHast Ouonorusi — KoOMIUIeKCHas Hayka. KpaTkas wucropus pa3BUTHsS OHOJIOTHH.
buonoruyeckue Hayku U u3ydaeMble UMU NpoOsieMbl. @yHAaMEHTalIbHbIE, IPUKIIAJIHbBIE U TIOUCKOBbIE
Hay4yHbIE UCCIIEIOBaHUS B OMOJIOTHH.

3HadyeHue Ouosoruu B (POPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa.
[Tpodeccun, cBa3anuble ¢ Onosorueld. 3HaueHne OMOJIOTUN B IPAKTUUECKOMN JEATEIIbHOCTH YeJIOBEKa:
MEAMLMHE, CEIbCKOM X0351CTBE, IPOMBILITIEHHOCTH, OXPaHE IPUPOBIL.

JleMoOHCTpaL U

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. I'apseii, I
Mennens, B. U. Bepnaackuii, U. I1. ITasnos, . Y. Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuii, J[x. Yorcon, @. Kpuxk, /1. K. benses.

Tabmunpe! u cxeMbl: «CBs3b OMOJIOTUH C IPYTUMU HayKamMuy, «CuctemMa OMOJIOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

KuBble cucTeMbl Kak TNpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKHMBBIX CUCTEM: E€IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb M LIEJIIOCTHOCTb, CIOKHOCTb U YIOPSAOYEHHOCTh CTPYKTYPBHI,
OTKpPBITOCTh, CaMOOPraHU3allMs, CaMOBOCIIPOU3BEACHUE, Pa3ApaXMMOCTh, W3MEHUYUBOCTb, POCT U
pa3BUTHE.

VYpoBHM  OpraHu3alMyd  KUBBIX  CUCTEM:  MOJIEKYJAPHBIA,  KIETOYHBIA, TKAaHEBBIH,
OpraHU3MEHHBIN, HOMYISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOreoneHOTHYECKHi), OMOC(hEepHBIi.
[Tpoueccel, mpoucxoasmue B KUBbIX cucreMax. OCHOBHBIE NMpPHU3HAKHU XKUBOro. JKu3Hp Kak (opma
CylLIecTBOBaHMs Marepuu. Hayku, n3yuarolue KxuBble CHCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aliy.

N3yuenne »xuBBIX cucTeM. Mertoasl Owonornueckor Hayku. HaOmionenue, wusMmepeHue,
DKCIIEPUMEHT, CUCTeMaTHh3alus, mMeraaHanus. IloHdarne o 3aBUCHMOIl M HE3aBUCHUMON NEPEMEHHOM.
[InanupoBanue skcrnepuMmenTta. [loctaHoBka W mpoBepka runore3. HyneBas runoresa. Ilonstue
BBIOOpKH U €€ J0cTOBepHOCTh. Pa30poc B Ouoioruyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH
MOJIyUEHHBIX  pe3yibTaToB. [IpWyMHBI HCKaXEHHsI pe3yabTaToB JKcrnepuMmeHTa. [lonstue
CTaTUCTUYECKOIO TECTA.

JleMOHCTpPaL UK



Tabmunel u cxembl: «OCHOBHBIC MPU3HAKH JKU3HMY», «bHonormdeckue cucrembl», «CBOHCTBa
KUBOW MaTepun», «Y pOBHHU OpraHU3aALUH KUBOW MPUPOALI», «CTpOCHUE KUBOTHOM KIETKN», « TKaHU
KHUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIIOBEUECKOro opranumsmay, «buoreomenos», «buocdepay,
«MeTopl U3y4EHHUs! )KUBOU PUPOJBI».

Oo6opynoBanue: naboparopHoe 00OpymOBaHWE ISl MPOBEICHUS HAONIOJACHUN, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «crnonb3oBaHUe pa3IUUHbIX METOIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

KrneTtka — cTpykTypHO-(GyHKIIMOHATBHAS €IUHUIIA )XUBOTO. McTOpHs OTKpBITHS KiIeTKH. PaboThl
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHoBHbIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOUYHOM TEOPUHU.

MeToapl  MOJNEKYJISIpHOM W KJIETOYHOW  OMOJOTHMH: MHUKPOCKOIHUSA, Xpomarorpadus,
anekTpodopes, METOJl  MEUYEHBIX aTOMOB, nuddepeHnnaIbLHOe neHTpudyrupoBanue,
KYJIIbTUBUPOBaHUE KIETOK. M3yueHue @uxkcuposanuvix Kiemok. IJIEKTPOHHAS MUKPOCKOIMHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcuznennoe) uzyyeHue Kiemox.

JdeMoHcTpannmn

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

Tabmuie! u cxembl: «CBETOBOI MUKPOCKOI», « IIEKTPOHHBIM MUKPOCKOY, «VcTopus pa3BUTHS
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl pPacTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «3yueHHne MeTONOB KJIETOYHOW Ouonorun (Xxpomarorpadus,
anekTpodopes, ruddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHWMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPO3JIEMEHTHL. Boma u e€ ponb Kak
pacTBOpUTENISA, PEareHTa, y4acTHE€ B CTPYKTYPUPOBAHUM KIIETKH, TEILIOPEryJsiluH. MHHepaabHbIe
BElIeCTBa KJIIETKH, UX Ouojiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BeuecTBa KJIeTku. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIA COCTaB
OenkoB. CTpykTypel OenkoBoil Mojekynbl. IlepBuuHas cTpykTypa Oenka, NENTHAHAs CBS3b.
Bropuunas, TpeTuuHas, yeTBepTUYHAS CTPYKTYpHI. [leHaTypanus. CBoiicTBa 6enkoB. Knaccudukanus
6enkoB. buonornueckue pyHkunu 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AWCaxapujbl, OJUrocaxapuibl W mnonaucaxapuabl. OOmmii miaxH
CTpOEHHS U (PU3UKO-XMMHUYECKHE CBOMCTBA yIiieBoJ0B. buonornueckue GpyHKINN yriIeBOJOB.

Jlunuasl. I'mapodunbHO-TUApOoPOoOHBIE cBOMcTBa. Kiaccudukanus aunuaos. Tpuriuiepuasl,
dbochomunuapl, BOCKH, cTepouabl. buonornueckume dyakuun aunugoB. OOmuUe CcBOWCTBA
OMOJIOrNYECKUX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYIPOHHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. Crpoenne nyknenmHoBbix KuciaoT. HykiaeoTunisl.
[Tpuniun  kommuiementapHoct. IlpaBuno Yapradpda. Crpykrypa [JHK — naBoitHas cnupanib.
Mectonaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne Mmonekynsl AT®. Makpospruueckue cBa3u B Monekyine AT®. buomornueckue
¢byakuun  AT®. BoccraHoBiieHHBIE TEPEHOCUYMKH, WX GYHKIUM B KIETKe. /J[pyeue
nyxneozuompugocgamor (HT®). CexenupoBanne JJHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast Ouonorusi: OuoXuMHUecKHe U Ouodu3Myeckre UCCIeIOBaHUS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYphI OuoMonekyn. Modenuposanue cmpykmypuol u yHKyuil OUOMONEKYI U
ux xkomniaekcos. Komnvromepnwiii ousaiin u opeanudeckuti cunme3s OUOMONEKYL U UX HENpupoOHbIX
ananoz2oe.

JleMoHCTpanuu

[Moptpetsr: JI. Tlomunr, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®@. Courep, C.
IIpy3unep.



Hunarpammsbl: «PacnpenesieHue XUMUYECKUX JIEMEHTOB B HEXUBOW ITpuponae», «Pacnpenenenue
XUMHUYECKHUX AJIEMEHTOB B )KMBOU MPUPOJIEH.

Tabmuubt u cxemsl: «llepuonnyeckas TabaUIa XUMHYECKUX IEMEHTOBY», «CTPOSHUE MOJIEKYIIbI
BO/b», «BemiecTBa B cocTaBe opranu3smMoBy, «CTpoeHue MoieKyibl Oenkay, «CTpYKTypbl OelKoBOH
MoJIeKyNb», «CTpoeHue MOJIEKYN YIieBoAOB», «CTpoeHHE MOJIEKyad JUNUI0BY», «HykienHoBbie
KUCIOTBDY, «CTpoeHue MoJieKyJibl ATDy.

Ob6opynoBanue: XMUMHAYeCKas Mocyia 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE O0CITKOB ¢ ITOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnass paGora «lccienoBaHne HYKJIEMHOBBIX KHUCIIOT, BBIJEJIIEHHBIX H3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GQyHKIMH KJIETKHU

Tunel KJIETOK: dyKapuoTHdeckas W mnpokapuoTudeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Ctpoenune mpokapuoTH4ecKo kieTku. Kierounas crenka Oakrepuit m apxeil. OcoOeHHOCTH
CTPOCHUS TeTepoTPOPHONH U aBTOTPO(PHON MPOKAPUOTUYECKHX KIETOK. MEeCTo W pojib MPOKapuoT B
OHOLICHO3aX.

CrpoeHve M (QYHKIMOHUpPOBAaHUE 3yKapuoTHdeckod KieTku. Ilmasmarumyeckas memOpaHa
(mnasmanemma).  CTpykTypa  IuUla3MaTH4ecKol  MemOpanbl.  TpaHcmopT — BemlecTB — yepe3
IUTa3MaTHYECKyl0 MeMmOpaHy: maccuBHBIA (muddysus, obnery€énnas auddys3us), aKTUBHBIN
(mepBUYHBINA ¥ BTOPUYHBIN aKTHUBHBIA TpaHcnopT). [lonynponunaemocts MemOpansl. PaboTa HaTpuii-
KaJMEBOTO Hacoca. DHAOMUTO3: MHHOLUUTO3, (haroruto3. Jk3o1uTo3. Kinerounas crenka. CTpykrypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHUi, TPUOOB.

Huronnazma. [urozons. Llutockener. JIBwxkenue nurormasmbl. OpraHouipl  KJIETKH.
OpnHomeMOpaHHbIE OpraHoMJbl KIETKU: HsHjominasmarudeckas cerb (OIIC), ammapat I'onbmxw,
JM30COMBI, HX CTPOCHUE M PYHKIMHU. B3anMoCBs3h 0JJHOMEMOpPAaHHBIX OpraHou 0B KiIeTku. CTpoeHne
IPaHyJSIPHOTO peTHKyiIyMa. Mexanusm nanpaénenus 6enxkogé ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIIKOB.
CunTe3 KIEeTOYHBIX MeMOpaH. [mamkuii (arpaHyssIpHBIA) SHAOIUIA3MATHYECKUNH PETHKYIYM.
CekperopHass ¢yHkuus amnmapara [onbmxu. Moougurkayus 6Genkoe 6 annapame [ onvodicu.
Copmuposeka 6enxos 6 annapame I onvoxcu. TpancnopT BellecTB B KieTKke. Bakyonn pacTUTenbHBIX
kietok. Kierounstit cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MWUTOXOHJAPUH, IJIAcTUlbl.  [Ipoucxodswcoenue
mumoxonopuu u naacmuo. Cumouozenes (K.C. Mepeoxckosckuu, JI. Mapzynuc). Ctpoenue u GyHKINU
MUTOXOHJIpUM M TuiacTuA. [lepBuuHbIlE, BTOPUYHBIE U CIIOXKHBIE IIACTHIIBI (POTOCUHTE3IUPYIOLINX
AYKapuoT. XJIOPOIJIACThI, XPOMOIUIACTBI, IEUKOIJIACTHI BBICHINX PACTEHUH.

Hemem0Opannbie opranonipl kiaetku CtpoeHne u QyHKIIMN HeMeMOpaHHbIX OPTaHOMI0B KIIETKH.
Pu6ocomel. Ilpomescymounvie ¢hunamenmsi. MukpoduiaaMeHTbl. Axkmunogvle MUKpoguiameHmoi.
MpliieyHble KIETKH. AKMuHnogvle KOMNOHEeHMbl HemblueyHblx Kiemok. MUkpoTpyoouku. Kierounsrit
neHtp. CTpoeHue U ABMKEHHE KT'YTUKOB M pecHUYeK. MHKpOTpYyOOUKH HMTOMIa3Mbl. LleHTpHob.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxkpompybouxamu. Momopnwvie 6enxu.

SAnpo. Obonouka s1pa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKY, UX CTPOCHUE U QYHKIUU. SnepHbIi
OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOJIOKEHHE XPOMOCOM B UHTep(dasHOM  sjpe.
dyxpomamun u eemepoxpomamun. belKku XpomMaTuHa — TUCTOHBI. /[uHamuka sA0epHOU 00010YKU 6
mumose. HAoepuvlii mparcnopm.

Knerounsle BkmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTENBHOM,
’KUBOTHOM, TpUOHOIA).

JleMoHCTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl 1 cxembl: «CTpOEHHE HYKAPHOTHUECKOW KIEeTKn», «CTpOEHHE KUBOTHOW KIETKHY,
«CTtpoeHne  pacturenbHOW  KieTku», «CTpoeHune  MHUTOXOHApUn», <«apo», «CrpoeHue
IIPOKAPUOTUYECKOU KIIETKH.



OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHbIX KIETOK.

JlabopaTopnasi pabora «l3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnass padora «McciemoBaHue IIa3MoNIM3a U JIETIA3MOJIM3a B PaCTUTENIBHBIX
KIIETKax».

IIpakTnyeckas padora «3yueHue IBUKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AccUMMISAIMS U JUCCUMIIIALUS — JBE CTOPOHBI Merabonmu3ma. Tumbl OOMEHa BELIeCTB:
aBTOTPOGHBIA M reTepoTpodHbId. YdacTue KHcaopoJa B OOMEHHBIX Ipoleccax. JHEpreTHuyecKoe
obecrieuenne kieTku: mnpeBpameHne ATD B oOMeHHBIX mporeccax. DepMEeHTATHBHBIN XapakTep
peakuuii KJIeTo4Horo merabonusma. PepMeHThI, MX CTPOECHUE, CBOMCTBA M MEXAaHHU3M JIEHCTBHUS.
Kodepmentsr. Otnnunst epMEHTOB OT HEOPraHUIECKUX KaTalU3aTOPOB. benku-akTHBATOPHI U OEJIKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEeaKLUil OT pa3IuYHbIX (PaKTOPOB.

[lepBUuHBIl CHUHTE3 OpraHMYECKUX BelecTB B KkieTrke. DoTocuHTe3. AHOKCUceHHbll U
oxcuzennvlll pomocunmes y baxmepuii. Ceemocobupaiowjue nuemMeHmsl U RUSMeHMbl PeaKYUOHHO20
yenmpa. Ponp xmoporutactoB B mporecce GorocuHTe3a. CBeToBas u TeMHOBasA (a3pl. Pomoovixauue,
C3., C4. u CAM-munsi hpomocunmesa. IlponykTuBHOCTH poTOCHHTE3a. BrusiHue pa3nuyHbix (GakTopoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue HoToCHHTE3A.

XemocuHTe3. Pa3sHooOpa3ue OpraHM3MOB-XEeMOCHMHTETHKOB: HMUTpU(UUUpYIOIIUE OaKkTepuw,
xene300aKkTepun, cepodaKTepru, BOJIOPOIHbIEC OakTepun. 3HaUeHHEe XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Bunel OposxkeHus. IIpoaykTel OpokeHMsT W HMX MCIIOJIb30BaHUE
4yeJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENN O0IE3HE.

AspoOHBIe OpraHu3Mbl. JTanbl 3HepreTuueckoro oomena. IloaroroBurensHbiil 3tan. ['nmukonus
— OECKHUCIIOPOTHOE PACHICTIIICHHUE TIFOKO3BI.

bronoruueckoe OKHCIEHHE, WM KIETOYHOE JpIxaHue. Poib MHUTOXOHApHH B Ipoueccax
ounonornyeckoro okucienus. Lukmmaeckue peakiun. OxucnutensHoe GochopunnupoBanue. IHepeus
membpannoeo  2paduenma npomonos. Cunmes ATD: paboma npomonnou ATP-cunmasoi.
[IpeumymectBa a’3poOHOro MmyTH oOOMEHa BEIIECTB IMepel aHa’poOHBIM. OD(DPEeKTUBHOCTH
HHEPreTHYECKOro oOMeHa.

JleMoOHCTpaL UK

[Toprpersr: k. Ilpuctau, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3Y, «DHEpPreTHUecKuit ooMen», «buocunres 6enka», «CTpoeHne
dbepmeHTay, «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYAOBaHHE Ui MPUIOTOBICHHS IOCTOSHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopatopnas pabora «/3ydyeHue KaTaJTUTHUECKOW AaKTUBHOCTH (EpMEHTOB (Ha IMpHUMepe
aMuUJIa3bl WM KaTajiasbl)».

JlaGopaTopnas paGora «/I3yyeHue (epMEHTATHBHOIO pacUICIICHUs MEPOKCHAA BOJOpOJA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacieacreenHass HHOPMALHS M pean3anus eé B KJeTKe

Peakuun wmatpudHoro cuHTe3a. [IpHHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMSIX MaTPUUYHOTO
cuHTe3a. Peanmuzanus HacieACTBeHHOW uHGpopMmauuu. [eHeTmdyeckuid KOJA, €ro CBOICTBa.
Tpanckpunumsa — warpuunblii cuHTte3 PHK. IlpuHOuMne! TpaHCKpHINIMKM: KOMIUIEMEHTAPHOCT,
AHTUNAPALIEIbHOCTh, ACUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe.
Hexooupyrowue PHK.



Tpancnsmus u e€ sranbl. Yduactue TpaHcnoptHeix PHK B Omocunreze Oenka. YcioBus
ouocuHTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Poiib pubocoM B GnocuHTE3e OeKa.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHuzalys I€HOMa Y IPOKapUuOT U
9yKapuoT. Perynsmus akTHBHOCTH T€HOB Yy mMpokapuoT. I'mnoresa omnepona (®. XKako6, XK. Mano).
MonexynapHvle mexaHusmvl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomoi
2enog. Perymsius o0OMEHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HekinerouHsle (GOpMBI KM3HH M oOnMratHble mapazutThl. CTpOCHHE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. Kusnennwviti yuxn JHK-cooepocawux eupycos,
PHK-cooeporcawux supycos, baxmepuogazos. Obpamuas mpancKkpunyus, pesepmasa, UHmezpasa.

BupycHbie 3a0oeBanus 4enoBeka, kuBoTHBIX, pacteHuil. CIIN]/], COVID-19, conuanpHbie 1
MEIUIIUHCKHUE MTPOOIEMBI.

Buoungopmamuka: unmeepayuss u anamuz 6oavwux maccusos («bigdatay) cmpyxkmypuoix
buonocuueckux Ooanmvix. Hanomexnonoeuu 6 ouonocuu u meouyute. Ilpoepammupyemvie QyHKyuu
benxos. Cnocodvl 0ocmasku 1eKkapcma.

JleMoOHCTpanuu

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

Tabmuubt u cxemsl: «buocunTes 6enkay, «I'eneTrnaeckuit koay, «Bupycen», «bakrepuodarm».

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBIH MUK KIETKH

Knetounslii nuki, ero nepuoas! u perynsuus. Matepdasza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdasze. IloaroroBka  kietkm K  jgeneHUto.  lIpecuHTeTHYeCKHI
(TOCTMUTOTUYECKHI), CHUHTETUYECKHMH U MOCTCUHTETHYECKHH (MPEMUTOTUYECKUI) TEPUOIbI
UHTEpQa3bL.

Marpuunbiii cunte3 JIHK — peruukanus. [Tpunnunet permukanuu [IHK: kommiemMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAapauleabHOCTh. MexanusMm permmmkanuu JIHK. XpomocoMsl.
Crtpoenue xpoMocoM. Temomepsl U Tenomepaza. XPOMOCOMHBIH Ha0Op KIETKU — KapHOTHIL.
JunionIHbIN U TaITIOMAHBIA HA0OpEI XpoMocoM. ['oMoToruyHbie XpoMOCcOoMBI. [10J10BbIE XpOMOCOMBI.

Henenune kietkn — Muto3. CTaaAuu MUTO3a M IPOUCXOMSIINE B HUX MPOLECChl. THIIBI MUTO3A.
Kaprokunes u nutokuHes. bruonornueckoe 3Ha4eHHE MUTO3A.

Perymsmus MuToTHYECKOTO ITMKIA KIeTKH. [Iporpammupyemast KieTouHas rudesb — anomnTos.

Knerounoe sipo, XpoMocoMbl, (YyHKIMOHaJIbHasi T€HOMUKA. Mexanusmsl npoaugepayuu,
ougppepenyuposxu, cmapenus u euberu xkiemox. «L{ugpposas rknemxa» — Ououngopmamuueckue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u  cxembl: <«OKH3HEHHBIM TUKI KIETKW», «Muto3», «CTpoeHue XpoMOCOM,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.

JlaboparopHasi padora «/3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «HabmtoieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha FTOTOBBIX
MUKpOIIpenaparax ).

Tema 9. CtpoeHnue u GyHKIIMH OPraHU3MOB

buonoruueckoe pa3HooOpa3zue OpPTraHHU3MOB. OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJHOKJIETOUHBIX OpraHu3mMoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IpYrHe MpoTUCThl. KoloHnanbHbIe OpraHu3MBl.

B3aumocBs3p 4yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OpIaHOB.
OpranusMm kak equHoe nenoe. ['omeocras.

Tkanu pacteHwil. TUMIBl pacTHUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAS, MPOBOMASIIAS,
OCHOBHas, MexaHuudeckas. OcoOeHHOCTH CTpoeHus, QYHKIMH U pacHojio’KEHUs TKaHEeW B opraHax
pacTeHUN.



TkaHU >KMBOTHBIX M 4YelOBEKa. THIIbI KMBOTHBIX TKAHEW: AMUTEIUAJIbHAsA, COCIUHUTENIbHAS,
MbIlIeyHass, HepBHasg. OCOOCHHOCTH CTpOoeHUs, (YHKIMA W PACIOJOKCHHS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BererarnBHble W reHEpaTUBHBIE OpraHbl pacTeHWid. OpraHbl U CUCTEMBbI OpPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacreHuid. CkeneTbl OJHOKJIETOYHBIX W MHOT'OKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBukeHue opraHu3MoB. [IBUKeHHE OIHOKIIETOYHBIX OPraHU3MOB: aMEOOUHOE, KI'YTHKOBOE,
pecHuuHOe. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHMI: TpONMU3MblI M  HAcTUU. J[BUXKeHue
MHOTOKJIETOYHBIX KMBOTHBIX U 4YeJOBeKa: MblleyHas cuctema. Peduekc. CkeneTHble MBIIIIBI U HX
pabora.

Ilutanue opranusmoB. IlormomieHue BOABI, YIIEKHUCIOIO ra3a U MHUHEPAIbHBIX BELIECTB
pacteHussMH. [IuTaHne KUBOTHBIX. BHYTPHIIOJIOCTHOE M BHYTPUKIIETOYHOE IuieBapeHue. [Iutanue
MIO3BOHOYHBIX JKMBOTHBIX. OTAENbl MHUIIEBAPUTEIBHOTO TpakTa. [luiieBapuTenbHbIE JKEIE3bI.
IInmeBapuTenbHas CUCTEMa YEJIOBEKa.

Hpixanue opranu3moB. [lpixanue pacteHuid. [[pixanue >XuBOTHbIX. uddysus ra3zoB uepes
noBepxHocTh KieTku. KokHoe nbixanwe. JlpixatenbHas moBepxHOCTh. JKabepHoe U JI€rouHoe
JbIXaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHMS
JETKUX NTO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbpHas CUCTEMa 4eIoBeKa. MeXaHn3M BEeHTWISALMY JIETKUX Y
OTHUI] U MJIEKONUTAOMUX. Perymnsanus npixanus. JlprxareabHbie 00bEMBI.

Tpancnopr BemeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTCHUM. TpaHCIIOPT BEIIECTB Y
KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHAsi cucteMa MO3BOHOUYHBIX KMBOTHBIX M
yenoBeka. Cepjle, KpOBEHOCHBbIE cOoCylnbl U KpoBb. Kpyrum kpoBooOpalieHus. OBOIIOIMOHHBIE
YCIIO)KHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX JKHMBOTHBIX. Pabora cepama u eé
peryJsnus.

Boinenenne y opranu3moB. Beiienenue y pacrenuil. Beigenenue y xuBoTHbIX. COKpaTUTENIbHbIE
Bakyonn. Oprasbl BbaeneHus. OUIbTpalys, CEKpeuuss U oOpaTHOE BCACHIBAHME KaK MEXaHU3MBI
paboThl opraHoB BbIeNeHHs. CBsA3b MOJOCTU TeNa C KPOBEHOCHOW U BBIACIUTEIBHON CHCTEMaMH.
Boigenenue y TNO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTpoeHue M (QyHKIMOHUPOBaHUE
Hedpona. ObpazoBaHUE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil M IUCTHI
IPOCTEHIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencTsa MacCMBHON M XMMHYECKON
3auThl. OUTOHLIHIBIL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IpOM3BOJHBIE. 3alllUTa OPraHU3Ma OT
6one3neit. IMmmyHHas cuctema denoBeka. KineTouHslli 1 ryMopaiabHbIi HIMMYHHUTET. Bpoxa€HHBIN 1
npuoOpeTEéHHBIN crienuduueckuii UMMyHuTeT. Teopusi KiIOHaJIbHO-celeKTUBHOro mmmyHutera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnaniurensHbie OTBETHI OpraHu3MoB. Poib BpOXAEHHOTO
UMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxuMocTh M peryisinus y opranu3smMoB. Pa3sapakuMOCTh y OZHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocCTs U peryisiuus y pacTreHuil. PocToBble BelecTBa U X 3HaYCHUE.

HepBhas cucrema u pediexktopHas perynasuus y >KUBOTHBIX. HepBHas cucrema u e€ OoTHEmbl.
OBOJIOLIMOHHOE YCIIO)KHEHUE CTPOECHMSI HEPBHOW CHCTEMBI y KMBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pednekc u pedaexkropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHasi perynsuus M DHIOKPHHHAs CHCTEMa JKMBOTHBIX U uenoBeka. JKenesbl
SHJOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBrEe TOPMOHOB. B3anMOCBS3b HEPBHOM M dHJIOKPUHHOMN
cucreM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmuuper u  cxembl: «OJIHOKJIETOYHBIE BOJOpPOCIHN», «MHOTOKJIETOUYHBIE BOJAOPOCIHY,
«bakrepun», «IIpocreiimmey, «OpraHbl LIBETKOBBIX pacTeHUN», «CHCTEMBI OPraHOB IO3BOHOYHBIX
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JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMblx», «TkaHM pacTeHuit», «KOpHEBbIE CHCTEMBI»,
«Ctpoenne crebms», «CTpoeHHE JMCTOBOM TUIACTUHKWY, «TKaHU KUBOTHBIX», «CKEJeT YeIOBEeKay,
«[InmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpixarenbHass cucrema», «HepBHas
cucrema», «Koxa», «Mpbleunas cucrema», «BbpiaenuTenbHas cucreMay», « QHIOKPUHHAS CUCTEMAY,
«Ctpoenrie Mbiiby, «MAMmynuter», «KumednononoctHeie»y, «CxemMa TMHTAaHUS PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE Tuapbl», «CTpOEHHE IIaHApUN»,
«BHyTpeHHee cTpoeHHe N10XKAEeBOTO YepBs», «HepBHas cuctema prio», «HepBHast cuctema JIATYIIKI,
«HepBHas cucrema npecmblkarommxcs», «HepsHas cucrema nrun», «HepBHas —cucrema
MIIEKONUTaOMMX», «HepBHas cucrema uenoBekay, «Pediexcy.

OO0opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTsl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, pPAaKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHX, JKHUBBIC
9K3EMIUIIpbl KOMHATHBIX DPACTEHMH, repOapuu pacTeHUH pa3HbIX OT/AENOB, BIaXKHbIE IMpenapaTbl
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX >XMBOTHBIX, CKEJIET 4YeJOBEKa,
o0opynoBaHue UId AEMOHCTpAllMM MOYBEHHOTO M BO3AYLIHOIO NMUTAHMs PACTEHWH, pacIleIuIeHUs
KpaxMasia u OENKOB IMoja JeiicTBUEM (EepMEHTOB, O0OpPYIOBAaHUE IJIsl JEMOHCTPALMU OIBITOB II0
WU3MEPEHUIO KU3HEHHOM €MKOCTH JIETKMX, MEXaHNU3Ma JbIXAaTEIbHBIX ABM)KEHUN, MOJEIN I'OJOBHOIO
MO3ra pa3jINyYHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUI.

Jlaboparopnas padora «/3yueHre TKaHEH JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4ueHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) M IoJoBoe. Buabl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxxenue. [lonoBsie kieTku, nau ramersl. Meio3. Craaguu Mmenosza. [loBenenue
XpoMocoM B Mero3se. KpoccnHrosep. bronornyeckuii CMbICI MEH03a U IIOJIOBOTO Ipouecca. Meno3 u
€ro MECTO B )KM3HEHHOM LIUKJIE OPIaHU3MOB.

[TpenzaponpiieBoe passutue. ['amerorenes y xuBoTHbIX. [losoBeie xkene3bl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooree3. CTpOeHUE MONIOBBIX KIETOK.

OmnogoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl OIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — Hayka O pa3BUTUHU
opranusMoB. Mopgozenez — oona uz enasueix npobrem smbpuonoeuu. Konyenyua mopghocenos u
Mmooenu mopghozeneza. CTaauu >MOpUOreHe3a )KMBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenue. Tumst
npobnenus. Jemepmunuposannoe u HedepMuHuposanroe opobnenue. bracmyna, munwi 6nacmyn.
OcoOeHHOCTH ApOOIEHUS MIIEKOITUTAIOUINX. 3apO/IbIILIEBbIE TUCTKHU (TacTPyJIALus). 3aKjiajKa OpraHoOB
M TKaHEH W3 3apoJbILIEBBIX JIMCTKOB. B3auMHOE BIMAHME YacTed pa3BUBAIOLIETOCS 3apojbllla
(oMOpuOHaNbHAsE UHAYKLIMA). 3akiajka IJIaHa CTPOEHUS >KUBOTHOIO KakK PE3yjibTaT UEPAPXHUECKUX
B3aUMOJIeHiCTBUI TeHOB. BiusHue Ha SMOpHOHANBHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKpYXkarolei
Cpensbl.

Poct u pasButue xuBOoTHBIX. [TocTamMOpuoHaneHbIN nepuos. IlpsMoe nm HempsiMmoe pa3BUTHE.
Pa3Butne ¢ Metamop(0o30M y 6€CII03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IPSIMOTO U HETIPSMOT'O Pa3BUTHS, X PACIPOCTpaHEHUE B pupoze. TUIbI pocTa )KUBOTHBIX. DaKTOPBI
peryJsiluyd pocTa XUBOTHBIX U yesoBeka. CTaguu MOCTIMOPUOHAIILHOTO Pa3BUTHS Y KMBOTHBIX U
yesnoBeka. [lepro/ipl oHTOoreHesa yenoneka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pasButue pacrenuid. ['ameroput m cnopodut. Meitio3 B JKU3HEHHOM LUKJIIE
pacrenuii. O6pazoBaHue crop B mporecce Meilo3a. ['amerorenes y pacrenuil. OmiogoTBOpeHue U
pa3BUTHE PACTUTENBHBIX OpraHu3MoB. JIBoifHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHIA.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISIUU OHTOT€HE3a Y PACTEHUN U )KMUBOTHBIX.

JleMoHCTpanun
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[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupel U cxembl: «BereraTuBHOEe pa3MHOXKeHUE», «THIBI OECMONOro pa3MHOKECHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHAb», «Pa3MHOXKEHHE 3BIIICHbD, «Pa3zMHOXeHUEe TuapbDY, «Menosy,
«XpoMocombl», «l'amerorenes», «CTpoeHue AWLEKICTKH U cliepMaro3onga», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsaMoe u Henpsmoe pasBurue», «Pa3BuTHE MaMCKOro Xyka», «Pa3Butue capaHum»,
«Pa3BuTtne nArymku», «J[BoilHOE€ OIUIOJOTBOPEHHME Y IIBETKOBBIX PACTEHHI», «CTpPOECHHE CEMSH
OJHOJOJIBHBIX U JABYIOJIBHBIX PacTeHUN», «KM3HEHHBIM LMK MOPCKOW KamycTbl», <«OKHW3HEHHBIN
LUK MXa», « KU3HEHHBIA LUKII TAIIOPOTHUKAY, «KM3HEHHBIN LUKII COCHBD).

OO0opynoBaHue: CBETOBOM MMKPOCKON, MHKpOIpEnaparbl SHIEKIETOK U CIEpPMaTO30MJIOB,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI Y.

JlabopaTtopnass paGora  «M3yueHue CTPOEHHsS  IOJIOBBIX  KIETOK HAa  TIOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas paGora «BpIgBICHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH I103BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopust ctaHOBIEHMS U pa3BUTHs F€HETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorsr H. K. Kombmosa, H. U.
BasuiioBa, A. H. Bbenozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHATUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUI€IbHbIE T€HBI,
aJlbTEPHATUBHBIE MPU3HAKH, JOMHHAHTHBIA M PELIECCUBHBIM MPU3HAK, TOMO3UIOTa, IE€TEPO3UTOTa,
qycTas JTUHHS, TUOPUABI, TeHOTUN, (eHoTun. OCHOBHBIE METOJbl T€HETHKH: THOPUIO0IOTHYECKHIHA,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.

JleMoOHCTpaL U

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. KonsuoB, H. 1. BaBuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU».

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpenuBanue. [lepBbrii 3akoH MeHaenss — 3aK0H €IMHOO0Opa3usi THOPUIOB
nepBoro mnokojeHus. [lpaBuno nomuHupoBanus. BTopoil 3akoH MeHzens — 3aKOH paclleryieHus
npu3HaKkoB. LluTonornueckre 0OCHOBbI MOHOTMOPUHOTO CKpeluBaHus. [ unoreza 4McToTh raMer.

AHanu3upytollee ckpeuBanue. [IpomexxyTouHblii XapakTep HacienoBaHus. PacuiensneHue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenst — 3aKOH HE3aBUCHUMOI'O Hacle0BaHUs
npu3HaKoB. LluTonornueckre OCHOBbI TUTMOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HacnenoBaHue Mpu3HakoB. Pabotsl T. Moprana. CrenjieHHOe HacieIoBaHUE
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHM3M OIPEAEIEHUS TMoja. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBIN U TeTeporaMeTHbIN Moj. ['eHeTHYecKkass CTpYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CHEIIEHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucrtema. llieiloTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoxecTBEHHBIN aiienu3M. BzanMonelicTBue HeaenbHbIX TeHOB. KoMIieMeHTapHOCTh. DnHcTas.
[Tonmumepus.

['eneTndeckuil  KOHTpPOJIb  PAa3BUTHUSI  PACTEHMM, JKMBOTHBIX UM YEJIOBEKa, a TaKxke
(GU3HONIOrMYeCKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (PYHKIMHA. ['eHeTHueckne MeXaHU3MBbI
CUMOMOTeHE3a, MEXaHU3MBl B3aUMOJICHCTBUS «XO3SMH — TMApa3suT» M «XO3IUH — MHKPOOHOM).
['eHeTnyeckue aclieKThl KOHTPOJIS U U3MEHEHHsI HacleACTBEHHON HH(OpPMaliK B TIOKOJEHUSX KJIETOK
U OpPraHU3MOB.
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JleMoHCTpanuu

[Toptpetst: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii u BTOpoW 3akoHBI Menpgens», «Tperuil 3akoH MeHaens»,
«Ananusupymouiee ckpemuBaHuey», «HenomHoe pomuHHpoBaHue», «CLENUIEHHOE Haciaed0BaHUE
NpPU3HAKOB y npo3odmiiely, «l'eHetnka mona», «Kapuorun uenoBekay, «Kapumotunm apozoduibiy,
«Kapuorun ntuns», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoB.

O6opynoBanue: MOJENb JUIS JAEMOHCTPALMM 3aKOHOB €IMHOOOpa3usi THUOPHIOB IEPBOTO
MOKOJIEHUS] M pACUICIUICHHWs] [PU3HAKOB, MOJEIb I JEMOHCTPALMM 3aKOHAa HE3aBHCHUMOTO
HACJIEJOBaHMsI TPU3HAKOB, MOJENb JUIsl JEMOHCTpPAllMM CUEIUIEHHOTO HAacJeAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnyeckas padora «/3ydeHue pe3ynbTaToB MOHOTMOPUAHOIO CKPEIMBAHUA Y
JIPO30(UITBIY.

IIpakTnyeckas padora «3ydyeHue pe3ynbTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3anmopelicTBie reHOTHIIA U Cpebl TPH POPMHUPOBAHUH QeHOTHIa. FI3MEeHYHMBOCTH MPU3HAKOB.
KauecTBeHHBIE U KOJMYECTBEHHbIE MPU3HAKU. BuHIbl M3MEHUMBOCTU: HEHACIEJICTBEHHAs U
HaCJIE/ICTBEHHAsL.

MonudukanronHas u3MeHYHBOCTh. Ponb cpenpl B (GOpMUpPOBaHMM MOAU(PUKAITMOHHON
u3MeHunBoctd. Hopma peakuuu mnpusHaka. Bapuanuonsbslil psng v BapuauvoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(MUKAIIMOHHON N3MEHYUBOCTH.

I'enorunuueckass u3MEeHUMBOCTh. CBOWCTBA TEHOTUIIMYECKOW  W3MEHYMBOCTH. Buabl
TeHOTUITMYECKOW M3MEHYUBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KoMmOuHaTtuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOM TMpoliecC — OCHOBAa KOMOWHATUBHOM
U3MEHYUBOCTU. Poib KOMOMHATHBHOM M3MEHUMBOCTH B CO3JaHUM T'€HETUYECKOTO pa3sHOOOpasus B
npejenax oJHOro BU/A.

MyralnimonHass U3MEHYMBOCTb. Buapl MyTauuii: TreHHbIE, XPOMOCOMHBIEC, T'€HOMHBIE.
CrnoHTaHHble M MHIYLUMPOBAHHbIE MyTaluu. SnepHble W LUTOIUIa3MaTHUYECKWE MYTallUU.
Comaruueckue U moJsioBble MyTaluu. [IpuunHbl BOSHUKHOBEHUSI MyTaluidl. MyTareHsl U UX BIIUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O Mpolecca. 3aKOH TOMOJOTMYECKHX pSJIOB B
HacnencTBeHHou n3menunBoctu (H.M. BaBunos). BHesiepHast H3MEHUMBOCTH M HACJIEICTBEHHOCTb.

Onueenemuxa u JNUSEHOMUKA, pPONb INULEHEeMUYEeCKUX (Gaxkmopos 6 HAcCNe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

IToprpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl u  cxembl: «Buasl u3MeHUMBOCTHY», «MoOAU(PUKALNOHHAS H3MEHUYUBOCTbHY,
«KoMmOuHaTuBHAsT W3MEHYMBOCTH», «Meito3y, «OmmomorBopeHue», «l eHernueckue 3a0oneBaHUs
yenoBeKay, «Buael myranuii».

OGopynoBaHue: KUBble U repOapHble OSK3EMIUISIPHI KOMHATHBIX PACTeHUN, PUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnas padora «VccinenoBanue 3aKOHOMEPHOCTEH MOAN(DUKALMOHHON U3MEHYMBOCTH.
ITocTpoeHne BapuallOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «MyTaruu y 1po30Quibl (Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuorun uvenoBeka. MexayHapoaHasi mporpaMma HCCII€IOBaHUsS reHoMa uejoBeka. MeToabl
M3YYEHHUS T'€HETHKHU YeJIOBEKa: N'eHealornuecKuid, O IM3HE[OBbIN, IUTOTEHETUYECKUH, MOMYISAIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETHYECKHH. CoBpemeHnHOE OIpezeIeHUe reHOTHUIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHHME, TEHOTUIIMPOBAaHWE, B TOM uucie ¢ mnomombto [II[P-anamu3a.
HacnenctBennsle 3a0oeBanHusi 4yeiaoBeka. [ eHHbIE M XpOMOCOMHBIE 0OJIe3HU uenoBeKka. boiesHu c
HACJIEICTBEHHOW MPEAPacHOI0KEHHOCThI0. 3HAaUeHNE MEAUIIMHCKOW M€HETUKH B MPEJOTBPAIICHUN U
JeYCHUM TEeHEeTHYeCKUX 3a00JeBaHMN 4YeJoBeKa. MeIUKO-TeHeTHYEeCKOe KOHCYJIbTHPOBAaHUE.

12



CrBonoBble KieTkH. [IoHSITHE «TeHEeTHYEeCKOTo Ipy3a». DTHUECKUE aCIeKThl UCCIIEA0BAaHUH B 001acTH
PENAaKTUPOBaHUSA T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (aKTOpPbl MOBHILIEHHONW YYBCTBUTEIBHOCTH YEJNOBEKAa K (U3UUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYKAIOILEH cpelpl. I'eHeTndeckas NpeapacnoioKeHHOCTh YEJIOBEKA K
IIaTOJIOTUSIM.

JdemMoHCTpauMu

Tabmuubr u cxembl: «Kapuotum uyenoBekay, «MeTonbl HU3yueHHs] TEHETHUKU UEIIOBEKay,
«['enernueckue 3a001€BaHUS YEIOBEKaAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoxkaeHue celeKunu U fomectukanuu. Yuenue H. M. BaBunosa
o IleHTpax mpoMCXOXIEHHsI U MHOrooOpasusi KyJbTYpHbIX pacTeHuil. Posib cenekuuu B co3aaHuU
COpPTOB pacTeHuil M mopoj >XUBOTHbIX. CopT, mopona, IITaMM. 3aKOH IOMOJIOTMYECKHUX PSIOB B
HacyencTBeHHoU n3mMenunBoctu H. V. BaBuioBa, ero 3HaueHue 1 ceeKIIMOHHONW paboThl.

Metoapl ceneKuMOHHOM paboThl. MCKyccTBEHHBIH OTOOp: MacCOBBIH W WMHIMBHIYaTbHBIH.
Oranbsl KOMOMHAIIMOHHOW cenekuuu. McnblTaHue mpou3BoauTesied mo mnoToMcTBy. OTOop 1o
TEHOTHITY C TOMOUIbIO OLEHKM (DEeHOTHHA TMOTOMCTBA M OTOOp MO T€HOTHUIy C HOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHON padoThl. PainaniMoHHbI 1 XUMUYECKUN
MyTareHe3 Kak MCTOYHUK MyTalMi y KyJabTYpHbIX (popM opranuzMoB. Mcnosiab3oBaHHE T'€HOMHOTO
penakTupoBaHuss U MeTojoB pexkomOuHaHTHBIX JIHK ans monydenus ucxomHoro marepuana Juist
CEJICKIIMH.

[Tonyuenue nonumiuon108. BuyTpuBuoBas rudpuausanusi. banzkopoicTBEHHOE CKpeElMBaHuUE,
win UHOpuIuHr. HepoJcTBeHHOE CKpeluBaHWe, WM ayTOpuIuHI. ['eTepo3uc U ero NpUYUHBL.
Hcnonp3oBanue rerepo3uca B cenekuuu. Otnanénnas ruOpuausanus. [Ipeomonenue Oecrumoaust
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3enéHas pesonioyusy.

CoxpaHeHue U U3y4eHHE TEeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX pOAUYEH
JUIS CO3JIaHMsI HOBBIX COPTOB U TMOPUIOB CENbCKOXO35MCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX 6 YelAX
VAYUUEHUS. CYWeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCIe ¢ NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLeO008AHUL, NEePed08bIX UOel U NePCNEeKMUBHBIX MEXHONO2UI.

JleMoHCTpanuu

IToptpersr: H. U. Basuios, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmunel u cxemsl: «LleHTpBl NMPOUCXOXKIAEHUS M MHOrooOpasusi KyJIbTYPHBIX pacTEHHUII»,
«3aKOH TOMOJIOTMYECKHUX PSJOB B HACIEIACTBEHHONM HW3MEHUMBOCTH», «METOIBI CEJNEKIUNY,
«Otpanénnas rudpuauzanus», «MyrtareHes».

JlabopaTopnass pabora «l3ydeHne cCOpPTOB KyJIbTYPHBIX PAacCTEHHl M MOpPOJ JOMAIIHHX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJIOB CEJIEKIIUN PACTEHUII.

IIpakTuyeckas padora «IIpuBHUBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOABI U JOCTHKEHMS CEJIEKIIMM PAacTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHsA

OOBekThl, HCHONb3yeMble B OHWOTEXHOJOTWH, — KJIETOYHbIE U TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBbI, X XapaKTepUCTHKA. TpaJullnoHHas OMOTEXHOJIOrHUs: XjeOorneueHue, MnolydeHme
KHCIIOMOJIOYHBIX ~ TPOJYKTOB,  BHHOJEIHE. MuKpoOHONIOTHYECKUH ~ CHUHTES. OOBeKTHI

MI/IKp06I/IOJ'IOFI/I‘—IeCKI/IX TEXHOJIOTHIA. HpOI/ISBOJICTBO 6em<a, AMHWHOKHCJIOT 1 BUTAMHUHOB.
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CozlaHue TEeXHOJIOTMM U MHCTPYMEHTOB LIEJIEHANPABICHHOIO M3MEHEHUS! U KOHCTPYMPOBAHUS
T€HOMOB C LEJbI0 MOJIYYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB, COJEP>KAIMX HE BCTpEYAroluecs B
IpUpOie OMOCUHTETUUECKUE ITYTH.

Kinerounas wuHxeHepus. MeToapl KyJabTypbl KJIETOK M TKAHEM pAacTeHUHM M IKUBOTHBIX.
Kpuobanku. Comarndeckas THOpUAM3alMsi W COMaTHYeCKuil sMmOpuorenes. Mcmosibp3oBaHue
rarjiouJIoOB B CEJIEKIMU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnonvzoeanue
MOHOKIOHANbHBIX U  NOAUKIOHANbHBIX anmumen 6 Meoduyure. VICKyCCTBEHHOE OIIJIOJJOTBOPEHHUE.
PekoHCTpyKIMs SIMLEKIETOK M KJIOHMPOBAHHUE JKMBOTHBIX. METOJ TpaHCIUIAHTALMM SIAEP KIETOK.
Texnonoz2uu 0300p08IeHUS, KYJIbMUSUPOBaAHUs u MUKDOKIOHANILHO20 — PA3ZMHONCEHUS
CeNbCKOXO03AUCBEHHBIX KVIbIYD.

XpOMOCOMHAsi W T€HHAas WHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYHpPOBaHUE
pekomOuHanTHbiX JIHK. Coszoanue mpanceennvix opeanusmos. JIOCTHIKEHHUS € TEPCHEKTHUBBI
XPOMOCOMHOM U FT€HHON UH)KEHEPUH. DKOJOTUYECKHE U 3TUUECKUE POOIEMbl T€HHON UHKEHEPUU.

Menununckue OunorexHosorun. I[loctreHomHas 1wmdpoBas Menuumua. [IIP-aumarnocrtuka.
MeTaboIOMHBIN aHATN3, TeHOICHTPHUUYECKUI aHAJIN3 MPOTeoMa YeJIOBEKa Uil OLIEHKU COCTOSHUS €ro
3M0poBbs. Mcnonb3oBaHME CTBOJOBBIX KieTOK. TaprerHas Tepamus paka. 3D-OnmoumxkeHepus ais
pa3paboTku (HyHIAMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3/IaHMs KOMIUIEKCHBIX TKaHEH
COUYETAaHHEM TEXHOJIOTHI TpPEXMEPHOro OHONMpPHHTUHra W ckapdonauHra s pelieHus 3aaady
MEPCOHAIM3UPOBAHHON MEIUIIHBI.

Cozanue BEKTOPHBIX BAaKIMH C LEIbl0 oO0ecredyeHruss KOMOMHMPOBAHHOW 3alIUTHl OT
Bo30ynuteneii OPBU, ycraHOBIeHHE MOJEKYISPHBIX MeEXaHU3MOB (QyHKunonupoBanus PHK-
COJIeprKalllX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpaLuu

Tabmunpl u cxembl: «lcnonp30BaHWE MUKPOOPIaHHW3MOB B MPOMBIIUICEHHOM MPOU3BOJCTBEY,
«Kiterounas uaxeHepus», «I 'eHHast UHKEHEPUS».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «IloayuyeHrne MOJTOYHOKHUCIBIX IPOIYKTOBY.

Jkekypeusi «buorexHonmoruss — BaKHEHIas MPOU3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTrMYECKOe MPOU3BOCTBO).

11 KJIIACC

Tema 1. 3apo:xaenne 1 pa3sBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHHI

OpomtonmonHas Teopuss Y. [lapeuna. Ilpennocbuik BO3HMKHOBEHMs JapBHHH3Ma. JKU3Hb U
Hay4dHas JnedarenbHocTh Y. JlapBuHa.

JBuokymue cuibl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKash MHTEHCHBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HAacJEJICTBEHHas M3MEHYMBOCTb, OOppOa 3a CYIIECTBOBaHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTndeckoil teopun sBosmouuu (CTD). HelfTpanbHas Teopus 3BOJIOLMH.
CoBpemMeHHasl HBOJIIOLIMOHHAS OuoJjorus. 3HAuY€HUE DSBOIIOIUOHHOM Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL U

[Moptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. JlapBun,
C. C. YerBepukos, 1. . [lImansraysen, Ix. Xonneitn, /. K. benses.

Tabmuub! 1 cxemsl: «Cuctema xxuBoii npuposl (1o K. Jlunuero)y, «JlecTHUIa KHUBBIX CYILIECTB
(mo Jlamapky)», «MexaHusm (GOPMHUPOBAHUS TPHUCIIOCOOIEHUNH Yy PACTEHHH W KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. lapsunay», «Haxonku Y. {apBunay, «Dopmbl
060pbOBI 3a cymiectBoBaHHe», «Ilopoasl romybeit», «MHorooOpasue KyJabTypHBIX (OPM KaIyCThD»,
«[Toponpl mOMAIIHUX >KUBOTHBIX», «Cxema oOpazoBaHMs HOBBIX BHJIOB (o Y. JlapBuny)», «Cxema
COOTHOILLIEHUS JIBUXKYLIUX CHJI 3BOJIOUUN», «OCHOBHBIE TMOJOXEHUS CHHTETHYECKOW Teopuu
IBOJIIOLIUN.
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Tema 2. MukposBoonus 4 eé pe3yabTaThl

[Tonynmaumss kak odnemMeHTapHass eAauHuua dBoMtouud. COBpPEMEHHBIE METOIbl  OLICHKH
TeHETUYECKOT0 pa3Hoo0pa3usi U CTPYKTYphl MOmyisinuil. M3meHenue reHo(oHIA TOMYJSIMH Kak
3JIEMEHTAapHOE HBOJIIOIMOHHOE SBJICHHE. 3aKOH TreHeTuyeckoro pasHoBecuss JIxk. Xapau, B.
Baitn6epra.

OnemeHTapHble  (DakTOphl  (ABMIKYIIME CHJIBI)  3BOJIONMU. MYTAIMOHHBIM  mpoiecc.
KomOunaTtuBHass u3MeHYHBOCTh. Jlpeiid) reHoB — ciyuyaiiHble HEHarpaBlIeHHbIE W3MEHEHHs 4acTOT
atenedt B monymanusax. OGGeKT ocHoBarens. Iggexm Oymwvirounozo eopaviwka. CHudiceHue
2eHemu4ecKoeo paszHoobpasus: npudunel u cireocmeus. Illposenenue s¢pghexma Opetigha ecenos 6
bonvwux U  manvlx  nonyaayusax.  Mwurpauuu. M3onauua  nomynsumii:  reorpaduueckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOIyKTUBHAS).

EctectBenHblil 0T00Op — HampaBisoomui (paxktop 3Bomouuu. PopMbl €CTECTBEHHOr0 oTOOpa:
JBWDKYIIUH, CTAOMIU3UPYIOIUH, pa3pbiBatonid (qu3pynTuBHEIi). [lonoBoit ot6op. BoznukHoBEeHNE
Y HBOJIFOLUS COLIMAIBHOTO MOBEICHHS )KUBOTHBIX.

[TprcniocoONEHHOCT,  OPraHM3MOB  Kak  pe3yjibTaT  MHKpPOABOJIOLMU. Bo3HUKHOBeHHE
MpHUCTIOCOOIeHU y opraHu3moB. Apomopdosbl u uaumoanantanuu. [Ipumepsl npucnocobieHuit y
OpraHU3MOB: MOpP(OJIOTHYECKHE, ¢bu3noIorNUecKue, OMOXMMHYECKHUE, MOBE/ICHYECKUE.
OTHOCUTEIBHOCT PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kxpurepun u cTpykrypa. BumooOpasoBanue Kak pe3ysibTaT MUKPOIBOIOIWH. V30msmus
— xmo4eBoil (akTop BumooOpazoBaHus. [lyTm u cmocoObl BHIOOOPAa30BaHMS: AJUIONATPUUYECKOE
(reorpadudueckoe), CUMIATPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (ITOJIUILIOUIU3AITHS,
rubpuau3anys). M TenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

Mexanusmsbl hopMHUpoBaHUs OMOJIOTHYECKOT0 pa3HOOOpa3usl.

Ponp  sBomonuonHo#  Ouonmoruu B pa3paboTKe  HAy4YHBIX  METOJOB  COXpaHEHUs
O0nopazHooOpa3us. MHUKpPOIBOMIONMS ¥ KOIBOJIOIMS TMApPa3sUTOB M HUX XO035€B. MeXaHH3MBI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupel u cxempl: «MyTalMoOHHAas W3MEHYMBOCTHY», «llomynsinuoHHas CTpyKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiiHOepra», «/IBIKyIIue CHIIbI BOJIOLUNY, «DKOJOTHUECKas
M30JISIIUS TTONYJIAIMN ceBaHCKOM (dopenny, «['eorpaduyeckas U30A1Ms JTUCTBEHHHUIIBI CUOMPCKON U
JUCTBEHHMIIBI JaypcKoi», «llomyssnnoHHBIE BOJIHBI YMCIIEHHOCTH XMILIHUKOB U JKEpPTB», «Cxema
JEICTBUSL €CTeCTBEHHOro oToopay, «®Dopmbl OopbOBl 3a cymiecTBoBaHUEY, «HAYyCTpHanbHBIN
MEJIAHU3M, «OKuBbIe HCKOIIaEMBIE», «IlokpoBUTENBCTBEHHAs ~ OKpacka  KUBOTHBIXY,
«[Ipenynpexaromiasi oKpacka *XUBOTHbIX», «Dusnonornyeckue agantrauuny», «lIpucnocodseHHOCTH
OpraHuU3MOB U €€ OTHOCUTENbHOCTHY», «Kpurepuu Bupa», «Bunbi-nBoiiHukm», «CTpykTypa BUIa B
npupoae», «CrocoObl Bu000pa3oBanusy, «l'eorpaduyeckoe BUA000pa3oBaHUWE TPEX BUIOB
JaHAbIIIeH», «OKOJIOTHYECKOe BUA000pa3oBaHUE BHJIOB CHHHUI, «llonuIionasl pacTeHuit»,
«KanyctHo-peeuHslil rHOpum».

Ob6opynoBanue: repbapuM pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydeia MTHI[ U 3Bepei ¢
IpUMepaMu pa3IMUHBIX IPUCIIOCOOICHHM, Yyuena NTHIl U 3Bepell pa3HbIX BUJOB, TepOapuu pacTeHUi
ONU3KHUX BUJIOB, 00pPa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas  paGora  «[IpucmocoOiieHUss  OpraHM3MOB M  HMX  OTHOCHUTEIbHas
11EeJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

Metonpl n3ydyeHHs MakpodBOMIOUMH. IlaneoHTonormdyeckue MeETOJbl H3YYEHHs HBOJIIOLHUU.
[TepexonHbie GopMbI U PUIIOrE€HETUYECKUE PSAIbI OPTAaHU3MOB.
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Buoreorpaduyeckre Metoasl nzydeHus sBomonuu. CpaBHeHue (iaopsl U GayHbl MATEPUKOB H
ocTpoBOB. bruoreorpaduueckne oomactu 3emian. BUIbI-9HIEMUKU U PETUKTHI.

OMOpHONIOTHYECKUE M CPABHUTEIBHO-MOP(OIOTHYECKHE METOABl HM3Y4YCHUS HBOIIOLUH.
['eneTnyeckue MexaHU3Mbl 3BOJIIOIMM OHTOI€HE3a W IOSIBJCHHUS HBOJIIOLUOHHBIX HOBUIIECTB.
['oMosiornyHble M aHAJOTMYHbIE OpraHbl. PyaumeHTapHbIE OpraHbl M araBU3Mbl. MOJEKYJIsSpHO-
reHeTUYecKrue, OMOXMMUYECKHE U MaTeMaTUYeCKHWe METOAbl M3ydeHHUs 3BOJIOIUHU. ['oMosiornyHbie
renbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTCHETHUECKUX ICPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLMS TEHOMOB.

OO0mue 3akoHOMEepHOCTH (TIpaBwiia) 3BONIONUU. [Ipunyun cmenwvt gyuxyuti. HeodpaTumocTtsb
3BOJIIOLMU. AJJanTUBHAS paguanusa. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JleMoHCTpaLuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmunel U cxeMbl: «DWIOTCHETUYSCKUN psil JIOMAIN», «ApPXEOonTepuKe», «3Bepo3yoObie
amepb», «Crerouedansly, «Punnogurs», «CeMeHHbIE MAaNoOpOTHUKNY, «buoreorpaduueckrue 30HbI
3emim», «lpelip xoHTHHEHTOB», «PemukThl», «HavanpHble CTaguM SMOPHOHAIBLHOTO PA3BUTHUS
MTO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMUHbBIE U aHAJIOTMYHbIE OpraHbl», «PyIuMeHTbI», «ATaBU3MBDY,
«XpoMOCOMHBIE HAOOpHI YEOBEKa M IIKMMIIaH3e», «[J1aBHblE HallpaBiIeHHs 3BOJIOLMMY», «O01mue
3aKOHOMEPHOCTH 3BOJIFOLIUN».

OO6opynoBaHue: KOJJICKIIUU, repOdapuu, MYJISHKA HMCKOIMAEMBIX OCTATKOB OPTraHU3MOB, MYJISIKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxosxnaeHue u pa3BuTHe )KM3HU HA 3emJie

HayuHnble TUmoTe3bl NpoucxXoKAeHHs )KU3HU Ha 3emiie. AOuoreHnes u nancrnepmus. JJoHayunbie
IPEJICTaBICHUST O 3apOKICHUM XHU3HU (KpeauuoHHU3M). ['mnoresa MOCTOSHHOIO CaMO3apOXkACHUS
KU3HU U e€ onpoBeprkenue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. [Ipoucxoxaenue xxu3nu
U acTpoOHOJIOTHS.

OcHoBHBIE J3Tanbl HEOpPraHu4eckou HBomouuu. llmanerapHas (reonoruyueckas) 3BOIIOLHUA.
XuMuyeckasi 3BoIoLUs. AOMOTreHHBI CUHTE3 OPraHUYECKUX BELIECTB U3 HeopraHudeckux. OnbiT C.
Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHomepoB. KoanepBatHas rumotesa A. U.
Onapuna, runore3a nepsuuHoro OynboHa Jx. XongeiHa, reHermueckas rumnoreza [. Meémnepa.
Pu6ozumer (T. Yex) u rumoresa «vupa PHK» V. T'mnGepra. ®dopmupoBanue memOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emnu u meroasl €€ uzydeHus. Mckonaemble opranndeckre octatku. I'eoxpoHonorus
u e€ Mmeronpl. OTHOCUTENbHAS M a0COJIOTHAs TeoXpoHosorus. ['eoxpoHonoruueckas MIKaiza: S0HBI,
3pbI, IEPUOJBL, ATIOXH.

Havanbnbple sTambl opranuyeckoil sBomtouuu. llosiBieHne W 3BOMIOLMS TEPBBIX KIETOK.
Oomonuss  Merabosn3Ma. Bo3HukHOBeHHME TMepBbIX 3KocucTeM. CoOBpeMeHHbIE MHUKPOOHBIE
OMOIIEHKHU KaK aHAJIOT MepBBIX Ha 3emiie coobmectB. CTpoMaTonuThl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHne SykapuoT (cUMOMOTeHe3). DBOIIONMOHHOE MPOMCXOXKAECHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Tanbl BONIONUHN BbICHIMX pacTeHui. OcHOBHbIE apoMop(do3bl pacTeHuid. Buixon
pacTeHnii Ha cyuy. [losBiaeHHe CIOPOBBIX pacTEHUI U 3aBO€BaHUE UMHU CylIH. CEMEHHbIE PaCTEHHUS.
[TpoucxoxaeHne NBETKOBBIX PACTEHHI.

OCHOBHBIE 3TaIlbl IBOJIOIUH KUBOTHOTO MHUpa. OCHOBHbBIE apoMOP(O3bl )KUBOTHBIX. BeHckas
dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THMOB. [lepBhie XOpAOBBIE >KUBOTHEHIE.
XKuznp B Bose. DBomtonus M03BOHOYHBIX. [Ipoucxoxnenne ampubuii u pentunuil. [Ipoucxoxaenue
miiekonuTaomux U ntul. [IpuHnun xmodyeBoro apomopgo3a. OcBoeHue OECHO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KMBOTHBIMH CYILIH.

Pa3Butne xu3HM Ha 3emiie TIO dpaM H TEPUOJaM: apXei, MPOTEpO30H, Male030M, ME3030M,
KaifHo30HM. OOmIasi XapakTepucTUKa KJIMMaTa M IeoJOrMYecKuX mpoueccoB. [losBieHue u paciser
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XapaKTepHBIX OPraHMW3MOB. YTIeoOpa3oBaHWE: €ro YCIOBUS U BIHMSHHE Ha Ta30BBI COCTaB
aTMocQepBhl.

MaccoBbie BbBIMHUpaHUSI — OJKOJOTHYECKHME KpHU3UChl mpouuioro. [IpuyuHbl U ClieacTBUS
MaccoBbIX BbIMHpaHU. COBPEMEHHBIM OSKOJOTHYECKUA KpH3UC, €ro ocoOeHHOocTH. I[IpoGiema
coxpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHasi cUCTeMa OpraHuyeckoro mwupa. IIpuHuMnbl Kiaccupukalud OpPTraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JemMoHCTpauMu

[Moptpersr: ®@. Penu, JI. Cnamnannanu, JI. Ilacrep, 1. . Meunukos, A. M. Omnapun, J[x.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumner u cxembl: «Cxema ombita . Pemu», «Cxema ombeita JI. Ilactepa mo wu3ydeHHIO
caMo3apokJeHus: ku3Hu», «Cxema ombita C. Mwuinepa, I'. FOpu», «39Tanbl HeopraHu4ecKon
sBONIOIIUNY, «['eoxpoHOIOrNUeckas mkana», «HavdanbHble 3Tanbl OpraHM4ecKoi 3BoOIUNY, «Cxema
o0pa3oBaHHs dYKapHOT MyTéM cuMOuoreHesa», «Cucrema >kUBOW MpHUPOIbI», «CTpOeHHE BHpYyCay,
«Apomopdo3sl  pacteHmit», «PuHHOGUTHY, «OIHOKICTOYHBIE BOAOPOCIH», «MHOTOKIETOUYHBIC
BoZOpoCIny, «Mxu», «[lanopoTHukny, «I'o1oceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUN»,
«Cxema  pa3BUTHS  JKMBOTHOIO  MHpa», «ApoMopdo3bl  KUBOTHbIX»,  «lIpocreiiumey,
«Kumeunononoctusie», «llnockue uyepBu», «Unenuctonorue», «PbuiOb», «3eMHOBOIHBIEY,
«IIpecMmbikaromuecs», «lItuupy, «Maekonurtarommey», «Pa3BUTHE KU3HU B apXEHCKOM 3pew,
«Pa3BuTHe XH3HU B MPOTEPO30MCKOW 3pen, «Pa3BUTHE XKU3HU B Male030iCKOM 3pe», «Pa3Burue
JKU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE XM3HU B KailHO30MCKOM 3pey, «CoBpeMEeHHas cucTema
OpPraHUYECKOr0 MUPay.

OOGopynoBanue: repbapuu pacTeHUl Pa3IMYHBIX OTIEIOB, KOJUICKIIMM HACEKOMBIX, BJIA)KHBIC
npenaparbl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUJICKIIMM HIJIOKOXHUX, CKEJEThbl MO3BOHOYHBIX
JKUBOTHBIX, Yydesia MTHUI] U 3BEeped, KOJJICKIIMH OKAMEHEJOCTEH, MOJIE3HBIX HMCKOMAEMBbIX, MYJIISIKH
OpPraHUYECKUX OCTAaTKOB OPraHU3MOB.

BupryanbHaa sa0oparopHasi padora «MonenupoBanue onbitoB Mwepa—tOpu  no
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPTraHNMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTopnasi paGora «l3yueHune u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «3yueHue 0cCOOCHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OTAETIOBY.

IIpakTuyeckas padora «3yueHne ocoGEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxoxaenue 4eja10BeKa — aHTPONOreHe3

Paznensl u 3amaun aHTPOMOIOTHH. METO Il AHTPOTIOJIOTUH.

CraHoBlIeHHE TIPEJCTAaBICHUNM O TIPOMCXOKICHUU YEJIOBEKa. Peluruo3Hsie BO33pEHUSI.
CoBpeMeHHbBIEC HAYYHBIC TEOPUH.

CXoAcTBO 4YenoBeKa € KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHHE ueraoBeka. CBUAETENbCTBA
CXOJICTBA YEJIOBEKAa C JKMUBOTHBIMU: CPaBHUTEIHLHO-MOP(DOIOTHYECKUE, HMOPHUOIOTHUYECKUE,
dbuznonoro-ouoxuMuyeckue, nopeneHdeckue. OTIUYMs YeIoBeKa OT KUBOTHBIX. [IpsMoxokaeHue u
KOMIUJIEKC CBSI3AHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJTOBHOTO MO3Tra M BTOPOI CUTHAJILHON CUCTEMBI.

JBuxymue cunbl (akTopbl) aHTpONoreHesa: OHoOJOrHYeckue, comuanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTAaqUU aHTPOIIOTEeHEe3a. PaHHHME dYeloBeKooOpa3Hbie 00e3bsiHBI (IMIPOKOHCYIBI) U
paHHUE TIOHTHIBl — OOIIUE TPEIKH YEeTOBEKOOOPA3HBIX OO0E3bsIH WM JIIOJCH. ABCTPATONMUTEKA —
JBYHOTHE Tpeaku Jiojaen. UYenoBek yMmelnbld, MepBble HW3rOTOBIECHUS opyauil Tpyaa. Yemnosek
IPSIMOXOJIALINI U NEepBBIN BBIXOJ JroAeH 3a npenensl Adpuku. Uenosek reiensoeprekuii — oOmuii
MPEJIOK HEaHJEPTAIbCKOTO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YeaoBeK HEaHJEPTANbCKUN Kak BUJ
JOIEN XOJIOAHOTO KiuMaTa. YeloBeK pa3yMHBId COBPEMEHHOIO THMA, JCHUCOBCKUM YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a nipenenamu Adpuku. [laneoreneTnka u najieoreHOMHKA.
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DOBONIIOLIMS  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYNIALHMSAX —4YeJOBEKa.
Mytanonssiii miporiecc U nonmuMmopdusM. TlomynsiuoHHbIE BOJHBI, Apeiid TEHOB, MHUTpanus W
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacsol. [lonstue o pace. bonbiiue pacel: eBporeonaHas (eBpa3uickas), aBCTpajo-
HErpouHas (3KBaTOpUaIbHasA), MOHIOJIOUAHAS (a3MaTCKO-aMepUKaHCcKasi). BpeMs u nmyTu pacceneHus
yelnoBeka 1o IuiaHere. EAMHCTBO denoBedyeckux pac. HaydyHas HECOCTOATENBHOCTh pacHu3Ma.
[Tprcroco0ICeHHOCTh YEIOBEKa K Pa3HBIM YCIOBHUSM OKPYXAloIe cpepl. Biusaue reorpadudeckoin
cpensl U Apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTIOBEKa.

MexaucuuIIMHApHbIC METO/IbI B buznueckoi (Omosornueckom) AHTPOIOJIOTHH.
OBOJIIOIIMOHHASL aHTPOMNOJIOIUA M MAJICOAHTPOIOJIOrUsl YeJIOBEYECKUX Momyssinuil. buoconnansHbie
UCCIICIOBAaHMSI TIPUPOJIBI YesioBeka. VcciemoBaHue KO3BOMIOIMHMUA OMOIOTHYECKOTO M COIMAIbHOTO B
YeJOBEKeE.

JleMoHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmuet  u cxeMbl:  «MeToasl  aHTpOmoJOTUW»,  «[ OIOBHOW  MO3r  YEIOBEKay,
«YenoBexkooOpa3Hble 00e3biHb), «CKeneT dYeloBeKa M CKeleT IuMMnaH3e», «PyauMeHThl u
aTaBU3Mbl»,  «JIBWXKylue  CcuUIbl  AHTPONOreHe3a», «OBOJIOLMOHHOE  JPEBO  YEJIOBEKa,
«ABcTpanonutek», «YenoBek ymenslin», «HenoBek NPAMOXOAAUINI», «/|eHUCOBCKUII YEIOBEK»
«Heanpepranbip», «KpomanboHub», «lIpenku udenoBekay, «ITambl 3BOJIOLUU 4elIOBEKa», «Pachbl
YEJI0BEKay.

O6opynoBaHue: MyJISDKA OKaMEHEJOCTEH, INPEAMETOB MAaTepUalIbHONM KYJIbTYpbl IPEAKOB
4yenoBeKa, penponykiuu (dotorpadun) KapTuH ¢ MHQPOJOTUYECKUMH U OHOIEHCKUMU CHO)KETaMu
IIPOUCXOXKICHUS YeloBeKa, (poTorpaguu Hax010K UCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MO/IEJIb Yepera YeJIOBeKa M yepena MUMIIaH3€, MOJENIb KUCTH YEI0BEKa U KUCTH IIUMIIaH3€, MOJEIN
TOpCA MPEJKOB YEIOBEKA.

JlabopaTopnasi pabdora «/3yueHne ocoOEHHOCTEH CTPOCHHUS CKEJeTa YelIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM Y.

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aAanTaluil 4eJI0BEKay.

Tema 6. Jxosoruss — HaAyKa 0 B3aMMOOTHOILIEHHMAX OPraHWU3MOB M HAJOPraHU3MEHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pazBuTHe dkosioruu B Tpynaax A. ['ym6onbsara, K. @. Pynse, H. A. Cesepiiosa, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl m 3amaum skonoruu. CBsA3b 3KOJOTUU C APYTUMU
HayKaMH.

Metonsl sxonoruu. I[loneBbie HaOMIOACHHS. OKCIEPUMEHTHI B JKOIOTHUU: TMPUPOAHBIE U
naboparopHble. MopaenupoBaHue B HKOJIOTMHA. MOHUTOPUHI OKpY’KalOLIEH Cpefbl: JIOKaJIbHBIM,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJIOTMUECKUX 3HAHMU JJIS YeloBeKa. DKOJIOIMYeCKOe MHUPOBO33PEHHE KaK OCHOBA
CBs3el uenoBedecTBa C MNpuponod. DopMupoBaHHE SKOJOTMUECKOW KYJIbTYPhl U IKOJIOTHYECKOM
IPaMOTHOCTH HaCEJIEHHUS.

JleMoHCTpanuu

[Toptpersr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuer u cxemsl: «Pazmensl skomorum», «Metoasl skojorum», «CxemMa MOHHMTOPHUHTA
OKpPYXKaroIIeH CpebI».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Dxosiorudeckue (GakTopsl M 3aKOHOMEPHOCTH HMX AercTBHUs. Kiaccudukamus 3KOJIOTHYECKHX
¢dakTOpoB: abHOTHUECKHE, OHMOTHYECKHE, AaHTpOomoreHHble. OOIME 3aKOHOMEPHOCTH JCWCTBUS
skosiornueckux ¢akropoB. Ilpasmno munumyma (K. Ilnpenrens, 0. JIu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.
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Abuotnueckue QaxTopbl. CBET Kak 3KOJOTHUecKHil QaxTop. [lelicTBHE pa3HBIX Y4YacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIbl PACTEHUHN U KUBOTHBIX MO OTHOILIEHUIO
K cBeTy. CurnanbHas poiib cBeTa. PoTOnepuoan3M.

Temneparypa kak »dkonoruueckuii ¢akrop. JleiictBue TemmepaTypbl Ha OpPraHU3MBIL.
[ToiKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skonoruueckuid pakrop. [IpucnocoOnenus pacTteHuil K Moaaep>KaHUI0 BOJTHOTO
Oananca. Knaccudukanus pacteHuil 1o oOTHOWIEHMIO K Boje. [IpucrmocoOneHus KUBOTHBIX K
M3MEHEHHUIO BOJAHOTO PEKUMA.

Cpenpl OOWTaHUS OpPTraHU3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, IIOYBCHHAs, TJyOMHHAS
MOJIMOYBEHHAsA, BHYTPUOpPraHu3MeHHas. @OU3UKO-XUMUYECKHE OCOOEHHOCTH Cpell OOHUTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOUHBIE M TOJUYHBIC PUTMBIL.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HHU.

Kuzuennsle Gopmbl opranuzmoB. [lonsitue o xuszHeHHoit ¢dopme. KusHeHHble (GOpPMBI
pacTeHU: [JepeBbsl, KYCTApHUKH, KyCTapHUUKHM, MHOTOJIETHUE TpaBbl, OIHOJETHHE TpPAaBbl.
KuzneHusle GOpPMBI JKUBOTHBIX: THAPOOUMOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOEHUS U
0o0pa3a >KU3HHU.

buotnueckue dakropbl. Buasl OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmsl. [lapazutusm, koomepanusi, MyTyajanu3M, KOMMEHCAIN3M (KBAapTUPAHTCTBO,
HaxyieOHnuYecTBO). Herpoduueckue B3ammojeircTBus (Tommueckue, Gopudeckue, ¢GaOpUUECKHE).
3HayeHne OMOTHYECKUX B3aMMOJCHCTBHM JUIsl CYIIECTBOBAHUS OpPraHM3MOB B Cpele OOHWTaHUS.
[TpuHIIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JleMoOHCTpaLuu

Tabnuubl U cxeMbl: «DKogoruueckue GakTopb», «CBETOBON CHEKTP», «DKOJOTUUECKUE TPYIIIIbI
KUBOTHBIX 110 OTHOIICHUIO K CBETY», «TeIUIOKPOBHBIC )KUBOTHBIEY, «XOJOTHOKPOBHBIC KUBOTHBICY,
«PU3MOIOTHYECKUE aJaNTallMd JKUBOTHBIX», «Cpenpl oOuTaHMS OpraHU3MOB», «buojoruueckue
put™bl», <«OKusnennele Qopmbl pacteHuit», <«OKu3HeHHBIE (QOPMBI JKUBOTHBIX», «DKOCHUCTEMa
HIMPOKOJIMCTBEHHOIO Jieca», «IKocucTeMa XBOHHOro jeca», «llemu muranusy, «XUIIHUYECTBOY,
«[Tapazutuszmy», «Konkypenuus», «Cumomos», «KommeHncaamuzmy.

Ob6opynoBanue: repbapuu pacTeHU U JKUBOTHBIX, MPUCIOCOOIEHHBIX K BIUSHHUIO Pa3IUYHBIX
HKOJIOTMYECKUX (PAKTOPOB, TepOapuu CBETONIOOUBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI,
CBETONIIOOMBBIE, TEHENOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKLUHU
TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pPAacTEHH, yydyena NTULl U 3Bepel, repdapuu
pacTeHHi, oTHOcAMMUXCS K rurpoduram, kcepoduram, mMezodpuram, KOMHATHBIE PACTEHUs JTAHHBIX
IpyN, KOJUIEKIIMM XUBOTHBIX, OOMTAIOIINX B pa3HbIX cpefax, repOdapuu U KOJUJIEKUUU pacTeHUH U
KUBOTHBIX, 00JIQAAIONINX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBUH KM3HH,
repOapuy U KOJJIEKIIUK PACTEHUHN U )KMUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJIEKIIMU )KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JlabopaTropnasi padora «BrisBieHHe MPUCTIOCOOICHNUNM OPTaHU3MOB K BIUSIHUIO CBETa».

JlaGopaTtopnass paGora «BblsiBIeHME NPUCIOCOOJNIEHUH  OpraHM3MOB K  BIUSHHIO
TEMIEPATYPHI».

JlaGopaTopHas pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PAa3HBIX MECT OOUTAHU.

Tema 8. Jxo0/10rus1 BUAOB M NOMYJIS A

DKOJIOTMYeCcKHe XapaKTepucTUku nonymsuuu. [lomynsmus kak Ouosorudeckas cucrema. Ponb
HEOJHOPOJHOCTH CPEJbl, PU3MUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTHH BUIIOB B (HOPMUPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTypbl mnonyisuui. OCHOBHBIE IIOKAa3aTEM MOMYJSALHUUA: YHCIEHHOCTb,
IUIOTHOCTh, BO3pAacTHAasi M MOJIOBAasl CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpalus.

Okojoruyeckass CTpykTypa mnomymsinuu. OneHka YHCICHHOCTH Monyisiuu. JluHamuka
nonyasiuuu UM e€ perynauus. buoTnueckuil moreHIMan momyisuud. MojenupoBaHHE JAWHAMHKHU
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nonyisiuuy. KpuBsle pocta YMCIEHHOCTH Nonysauuy. KpuBsle BbDKUBaHUS. Perymsinus 4ucieHHOCTH
MOMYJSIIUMA: poiib (AKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATErHU
BUI0B (I'- 1 K-cTparerun).

[TonssitTue 00 92KoMorMYecko Hume Buga. Mecroobutanue. MHOTOMepHas MoOJEIb
skosornyeckod Humum Jx.M. XarumHcona. PazMepbl skosormyeckol HuiuM. IloTeHnmanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nonmynsuuil. Apeansl BUAOB. Buabl M UX OKU3HEHHBIE CTPATErMH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEICHUS M MHUIpalMi KUBOTHBIX. bHonOrnueckne MHBa3HM 4YyKEPOIHBIX
BU/JIOB.

JleMoHCTpaLuu

[Toptpet: Ix. . XaTuynHCOH.

Tabmuubl U cxeMmbl: «DKOJOTHUECKHE XapaKTEepUCTHKH mnomymauun», «lIpocTpaHcTBenHas
CTPYKTYypa nomyisiuun», «Bo3pacTHble nupamMuasl monyasuun», «CKOpOCTh 3aCEIeHUs] TOBEPXHOCTH
3emui pa3InuyHbIMU OpraHu3Mammny, «Mojens sxonorudeckoit Humm [Jx. M. Xaruunconay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN )KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH pacTEHUN K pACCEICHUIOY.

Tema 9. DKoJ10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeEXIy OpraHu3MamMu B
OHOLICHO3E.

Oxocucrema kak otkpbitas cuctema (A. k. Tencnu). @yHKuMOHaANbHbIE OJOKH OpraHU3MOB B
9KOCUCTEME: MPOJYLIEHThI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue menu u
cetn. AbuoTnueckue 010ku dKocucTeM. [10UBBI U Wbl B 3KOcUcTeMax. KpyroBopoT BEIEeCTB M MOTOK
SHEPIUH B SKOCUCTEME.

OcHoBHbBIE TOKa3zaTeNM 3KocucTeMbl. buomacca u mpoAykuus. DKOJIOTMUECKHE MHpPaMUbI
qricesn, OMoMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Pnykmyayuu. HampaBiieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKiieccuu. [lepBuyHbIe U BTOPUYHBIEC CYKIIECCHH M UX TPUYUHBIL.
AHTpOIIOT€HHbIE BO3/IEHCTBUS Ha cyKueccuu. KnnmakcHoe coobuiectBo. buopaznooOpasue u noiHora
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHble B3KOCUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmemvl MoOpelti U OKEeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, nyCmvlHb.

AHTpOIIOTEHHBbIE ~ 3KOCHCTEeMBI.  Arposkocuctema.  ArpoueHo3.  Pazmuuus — mexay
AQHTPONIOTEHHBIMU U IIPUPOJHBIMU DKOCUCTEMAaMHU.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucreM. [opoxackas ¢uopa u ¢ayHa.
CuHaHTponu3aus ropoJckoi ¢aynsl. bruonornyeckoe u Xx034HCTBEHHOE 3HaYEHHUE arpO3KOCUCTEM U
ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMS OCHOBHBIX B3aMMOJEHCTBHI OpPraHM3MOB B 3KOCHCTEMaX.
Ponv kackaonoeo spgpexma u 6ud06-30ughukamopos (Knouesvix 6u0o8) 8 QYHKYUOHUPOBAHUU
akocucmem. IlepeHOC DSHEPrMM M BEIIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTH
OpPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JIEHCTBUI.

Mexanusmbl 6030eticmeus 3a2psA3HeHUll pa3HbIX MUNO8 HA CYOOP2aAHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOBbL IKONO2UUECKO20 HOPMUPOBAHUSA AHMPONOSEHHO20
6030elicmaus. MeTo0J0THsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIOT€HHBIX SKOCHCTEM.

JleMoOHCTpaLun

IToprper: A. JIx. Tencnu.

Tabmunpel u cxeMmbl: «CTpykTypa OHOLIeHO3a», «DKOCHCTEMa HIMPOKOJIMCTBEHHOTO JIECcay,
«9KocUCTeEMa XBOWHOro Jjeca», «DyHKIHOHAJIBHBIE TPYyNNbl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopot BeliecTB B akocucTeMey, «Llenu nutanus (macTOUILHAs, JETPUTHAS )», «DKOJOTHYecKas
nupamMpa gucen», «KOoJoruyeckas nupaMmuaa 6uomacchl», «KOJIOTHYECKas MUpaMHia SHEPTHHY,
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«O6pazoBanne Oosotan, «llepBuuHast cykueccusi», «BoccTaHOBIEHHE Jieca TIOCIE TOXKapay,
«JkocuctemMa o03epa», «ArpoueHo3», «KpyroBopor BelIeCTB M MOTOK SHEPrUU B arpoleHo3e»,
«[Ipumepsl ypOo3IKOCHCTEM.

O6opynoBanue: repdbapuu pacTeHU, KOJUIEKIIUM HACEKOMBIX, Uydesia NTHUI] U 3Bepeii, repbapuu
KYJIBTYPHBIX U JJUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCHCTEMBI».

JlaGopaTtopnas padora «/3ydyeHue pa3sHOOOpa3Hsi MEJKUX IMOYBEHHBIX UJICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IDKCKypeusi «OKCKypcus B THIHWYHBIA OHoreoneHo3 (B AyOpaBy, Oepes3HsK, €IbHHMK, Ha
CYXOJOJbHBIN WM OWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I10JI€ WIH B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

Buocdepa — obmeruianerapHas 06og049ka 3eMiH, TI€ CYIIECTBYET WM CYIIECTBOBAJA KHU3Hb.
PazButne npencrasiennii o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdepbl Kak TI00albHOMN
sKocucTeMbl. JlmHaMu4eckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BEmECTB U OHOT€OXUMHYECKUE
UKIBI (yriiepoaa, a3ora). Purmuunocts siBneHuit B Onocdepe.

3onanpHOCTH OMOchepsl. [lonsaTre o 6uome. OCHOBHBIC OMOMBI CYIITH: TYHJpa, XBOWHBIC Jieca,
CMEIIaHHble W IIUPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI, IYCTBIHHU, TPOMHUYECKHUE Jieca,
BBICOKOTOpbsi. Knumar, pacTuTeIbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS >KUBBIX CHCTEM, OIICHKAa UX PECYpCHOT0O MOTEHIHaga U OnochepHbIX
(GyHKIMIA.

JdeMoHcTpannmn

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuer u cxemsl: «l'eocdeprr 3emmu», «KpyroBopor azora B mpupoae», «KpyroBopor
yriaepoaa B npupoae», «KpyroBopor kucinopoga B mpupone», «KpyroBopor Boabl B IpPUPOIE»,
«OcHoBHBIE OMOMBI cymmy, «Knumatnueckue mosica 3emuu», «TyHuapay, «Taiiray, «CMemaHHbIN
necy, «llupokonucTBeHHBIN ecy, «Ctenby, «CaBanHay, «[lyctoinsay, « Tponumyeckuii gecy.

Ob6opynoBanue: repdapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJornyeckre KpU3Mchl U UX NpU4MHBL. Bo3jelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOJHOHN cpeabl. OxpaHa BOAHBIX PECYpPCOB.
Pa3pymenue noussl. OXxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHHe Kiaumara.

AHTpPOIIOT€HHOE BO3/CIICTBHE HA PACTUTEIbHBIM U XKUBOTHBIM MHp. OXpaHa pacTUTEIBLHOTO U
XKHUBOTHOrO Mupa. OCHOBHBbIE NPUHIMIIEI OXpaHbl Mpupoasl. KpacHele kHUTH. Ocob0 oXpaHsemble
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIE TPUHIUINBI YCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA M NpUPOJbl. PannonambHOE
IPUPO/IONOIB30BaHUE U COXpaHEHUE OMOJIOIrMYECKOro pa3HooOpasus 3emin. O01me 3aKOHOMEPHOCTH
rJ100aIbHBIX JKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa U €ro BEpOsATHBIE
MOCIIEACTBHSL.

Pa3BuTHEe METOI0B MOHUTOpPUHIA PA3BUTHUS OINACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmbie
uccnedosanusi nepexooa K  pecypcocbepezaroujeti U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonoeuueckoe pasnoobpasue u o6uopecypcel. Hayuonanvuvie uHGOpMaAyUOHHbIE —CUCMEMDYL,
obecneuusarowue 00Cmyn K uH@opmayuu no coOCMOSHUIO OMOenNbHblX 8U008 u sxocucmem. OcHOBb
9KOopeadburumayuy IKocucmem u cnocobvos 60pvowl ¢ buonogpedicoeHusmuU. Pexoncmpykyus MopcKux
U HA3EMHBIX IKOCUCTNEM.

JleMoHCTpanuu
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Tabmuiel U cxembl: «3arpsi3HeHHe aTMocepbl», «3arpsi3HeHue TUapochepsl», «3arps3HEHUE
nouBsl», «llapHukoBbIi 3¢dekT», «Ocobo oXpaHseMmble NPUPOIHBIE TeppuTOpuN», «Momenu
YIPABIISIEMOTO MUPaY.

O6opynoBanue: Gororpaduu oxpaHseMbIX pacTeHUH U )KMBOTHBIX KpacHol kauru Poccutickoi
®enepaunn, KpacHOW KHUTH PErHOHA.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3ysibTaTaM OCBOSHUS 00yUYaIOIUMUCS MPOrpaMM
cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEMETHBIE U IIPEIMETHBIE.

B crpykType NMYHOCTHBIX pE3YJIbTAaTOB OCBOCHHS IPOrpaMMbl IO OHOJOTHU BBIACICHBI
CJIEAYIOLIME COCTABIIAIONIME: OCO3HAHNE 00YYAIOUIMMHUCS POCCUICKON IPa)K1aHCKON MIEHTUYHOCTH —
TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOIPEIEIEHUIO, Haauuue MOmusayuu X
0o0y4yeHHI0 OUOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KJIFOUYEBBIX LIECHHOCTEH M MCTOPUYECKUX TPATULMI pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, 20MOGHOCb U
cnocobnocms 00YYAIOLIUXCA PYKOBOJCTBOBATHCSA B CBOEH JIEATENIHOCTU LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMM, MPHUCYIIUMH CHCTEME OHOJOTMYECKOro O00pa3OBaHUsl, Haluuyue NpagoCO3IHAHUS
9KOJIOTUYECKOH KYIbTYpBI, CHOCOOHOCMU CMASUMb eI U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOECHUS MIPOrpaMMbl IO OHOJIOTUU JIOCTUTAlOTCS B €IUHCTBE
y4yeOHOIl M BOCHMUTATEIbHOW JEATEJBHOCTH B COOTBETCTBHMM C TPAAULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMHM, IPUHATHIMU B
olmiecTBe NpaBWIaMH M HOPMaMH IIOBEJCHMS M CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOpa3BUTHUSA, Pa3BUTHUA BHYTPEHHEM NO3UIMM JMYHOCTH, NATpUOTU3MA U
YBaXXEHHUsSI K 3aKOHY M IIPaBOIOPSIKY, 4YEJIOBEKY Tpylda M CTapuleMy IOKOJICHHMIO, B3aMMHOIO
YBa)KEHUsI, OEPEHKHOr0 OTHOUIEHHS] K KYJbTYpPHOMY HAacCJIEJUI0 U TPAAULMSIM MHOIOHAIMOHAJIbHOIO
Hapoa Poccuiickoit denepanuu, Npupoie U OKPYKarollen cpese.

JIndHOCTHBIE pEe3yNbTaThl OCBOEHMsI yueOHoro mnpeamera «buojorus» IOMKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOY4YaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JTMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHUH,
COOTBETCTBYIOIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHUICKOrO OOIECTBa, pacIIMpEeHHE >KU3HEHHOTO
ONBITa M ONIBITA JECATEIBHOCTH B IPOLECCE pealu3alii OCHOBHBIX HAIPABJICHHWM BOCIUTATEIBHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXIAHCKOW MO3UIUN O00YYaroIerocsi Kak aKkTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I1IecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOTIOPA/IKA;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOW JEATENbHOCTH NPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO MO3UIMIO MO OTHOUIEHHIO K SIBICHHUSM COBPEMEHHOM
KHU3HU U OOBSICHATS €€;

YMEHHME YUYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
Jro/iel C pa3HbIMHU YOEXKACHUSAMH, KYJIbTYPHBIMHU LIEGHHOCTSIMHU U COLMAJIBHBIM TOJ0KEHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHHUS  Y4YEOHBIX,
MIO3HABATEJIbHBIX U HUCCIIEN0BATENbCKUX 3a7ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHUIO ONIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS
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c(OpPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOM HWICHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH Tiepes; PonuHOM, rOpaoCcTH 3a CBOW Kpai, cBoro Poauny,
CBOM SI3BIK M KYJIBTYPY, IPOIILIOE U HACTOSIIIEe MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUICHHE K MPHUPOJAHOMY HACIEIUI0O U MaMSITHUKAM MPUPOIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHUMCKMX Y4Y€HBIX B CTAHOBJIGHWE M DPAa3BUTHE OHOJIOTHUH,
MOHUMAaHUS 3HAYEHUsI OMOJIOTHH B IMO3HAHUM 3aKOHOB MPUPOJIbI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

ujciHas yOexAEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO W 3ammTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHUS;

CIIOCOOHOCThH OLIEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTENSIM, CO3JAAHMIO CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHSITUS IEHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUHU C TPAIUIMSIMHU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOUICHHE K MHpY, BKIIOYas OSCTETHKY ObITa, HAyYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMAaHKE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPUYECKOI INYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMUPOBaAHMS KYJIbTYPbI 310POBbS M 3MOLMOHAJILHOIO
0J1aronosIy4ms:

MOHUMaHWE W peaju3anus 370pOBOTO W 0e30macHOro oOpasza >XKM3HU (3I0pOBOE IHUTAHUE,
COONIOZICHHEe TUTHEHUYECKUX MpPaBHJI U HOPM, CcOaJaHCHUPOBAHHBIA PEXHUM 3aHATUH U OTAbIXA,
perynsipHasi pu3nyeckass akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOcTBEeHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHUMaHWE [IEHHOCTU TMPaBUJ WHIWBUIYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO MOBENICHUS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCJIEACTBUI U HENPUATUS BPEIHBIX TNPUBBIUEK (YHMOTPEOJEHUS aJKOTOJIs,
HapKOTUKOB, KYpEeHUs1);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0TO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH TEXHOJOTHYECKOM M COLMAIbHOW HaIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, JIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETLHOCTD;

WHTEpPEC K pa3Iu4HbIM cdepam MpoPEeCCHOHAIBHOM JESITEIIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH 1eJIeCO000pa3HOe OTHOUIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CylLIEeCTBOBaHUS;

MOBBIIICHHE YPOBHSA JKOJOTHYECKOM KYJIBTYphl: TMPUOOPETEHHWE OIbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH HCIIONIB30BaTh MPHOOpETaeMble MPU MU3YUYEHUU OWOJIOTUU 3HAHUS M YMEHHUS TPH
pemeHnu TMpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM TMPUPOJIOIIONIB30BaHUEM (COOIOACHUE TIPaBUI
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NIOBE/ICHUS B MPUPOJE, HANIPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B 3KOCHCTEMAaX, OXpaHy BHUOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATUE JNCHUCTBUM, MPUHOCAIIUX BpEI OKPYKAIOLIEH MPUPOJHOM CpENE, YMEHUE
MPOrHO3UPOBATh HEOJArONpPUSTHBIE SKOJOTUYECKHE TMOCIEICTBUS MPEANPUHUMACMbBIX JCUCTBUN U
IIpeloTBpallaTh UX;

HaJU4M€ Pa3BUTOrO SKOJOTWYECKOIO0  MBIIUICHUS, HKOJIOTMYECKOM KYJbTYpbl, OIbITa
JESTEIbHOCTH 3KOJIOTMYECKON HAIlPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThCS MU B MI03HABATEIbHOM,
KOMMYHUKAaTUBHON M COLUAJIBHON MPAKTUKE, TOTOBHOCTU K YYACTHUIO B IIPAKTUYECKON AESATEIBHOCTH
HKOJIOTUYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKH U 00IIeCTBEHHOM NMPAaKTUKHU, OCHOBAHHOTO Ha IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IIOJUKYJIbTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYyJIbTYpbl KakK CpEACTBAa B3aUMOJACHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NMOHMMaHUEe crenupuKku OHOJIOTUM KaK HayKH, OCO3HaHus e€ poilu B (OpMHPOBAHUU
PaLMOHATILHOTO HAYYHOI'O0 MBILIUIEHHUS, CO3JaHUH LEIOCTHOTO IPEACTaBICHH 00 OKpYKarolleM MUPE
KaK O €IMHCTBE MPUPOIbI, YeJIOBeKa M OOIIeCTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny MpobsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOM ITUBUIIM3AINH: 00ECIIeUeHUs HOBOTO
YPOBHSL Ppa3BUTHUSI MEAULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OHOTEXHOJOIHM, CIIOCOOHBIX pellaTh
pecypcHble TpOOIEeMBbl pa3BUTHSA YENOBEYECTBA, IIOMCKA IMyTe BbIXOJAa W3 TJI00ANbHBIX
DKOJIOTHYECKUX Tpo0ieM u oOecreyeHHus Nepexoia K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAILHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IIOJIyUEHUU OHOJIOTMYECKUX 3HAHUM B IEJAX IOBBILIEHUS O00Ien
KYJIbTYPbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHAJIbHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoi pu U3y4eHUH OUOJIOTHH;

MIOHUMAHUE CYIIHOCTH METOJOB IIO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH UCIOJIb30BaTh MOJydyaeMble 3HAHUS JJIsl aHaIM3a U O0BSICHEHUS! SIBJICHUM OKPY’KAIOILIETro
MHUpa U IOPOMCXOJAIIMX B HEM MU3MEHEHUH, yMEHUE JielaTh 0OOCHOBAaHHbBIC 3aKJIIOUEHHs Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIMXCS TAHHBIX C 1I€JIbI0 MOJy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JJIS pelleHus mpolieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IICHHOCTH HAy4HOM JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBJISATH IPOEKTHYIO M
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh NHAUBUAYAIbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHele pe3yiabTaThl OCBOEHHS YydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble  JUII  (OPMHUPOBAHHS  MHPOBO33PEHHUS  OOYYalOMIMXCS  MEXIUCHUIUIMHAPHBIE
(MexmpenMeTHbIE) OOLIeHayUYHbIe MOHATHUS, OTPAaXAIOIIUE IEJOCTHOCTh HAYYHOM KapTHHBI MHpa H
cnenuuKy METOJ0B MO3HAHMS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs,
SIBJICHHE, MPOLECC, CUCTEMa, HAY4HbIH (akT, MPUHLMUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIoBaHue, HAOMIO/eHNe, HW3MEpEHHe, HKCIEPUMEHT M JpYyrue); YyHUBEpCaJbHbIE YydeOHbIE
neiicTBus (IO3HABaTENbHBIE, KOMMYHUKAaTUBHBIE, PETYIATUBHBIE), oOecreunBaone GopMHUpOBaHNE
(GYHKIIMOHAIBHOW TIpPaMOTHOCTH M COLUMAJIbHOM KOMIIETEHIIMM OOy4arouuxcs; CHOCOOHOCTb
00yYaroImuxcsi MCHOJIb30BATh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUA U
YHHUBEpCcalbHbIEe yueOHbIE IeUCTBUS B TO3HABATEIbHON U COLMATBHON MPAKTUKE.
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B pesynbprare u3ydeHus OMOJIOTHM HAa YpPOBHE CPEIHEr0 001Iero oopazoBaHus y 00ydaronierocs
Oynyt chopMUpOBaHBI TO3HaBaTelbHbIE YHHBEpCalbHble y4deOHbIE AEUCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCAIbHBIC YUCOHBIC IEHCTBUS, PErYISTHUBHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS, COBMECTHAS
JESITEIIbHOCTD.

MertarnpeMeTHbIe pe3yabTaTbl OCBOCHUS MPOTPAMMBI CPETHETO OOLIEr0 00pa30BaHMS JOJDKHBI
OTpaXkaTh:

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO ~ (DOPMYNUpPOBaTh M aKTyaJu3upoBaTh MpoOiieMy, paccMaTpuBaTth &
BCECTOPOHHE;

UCITIOJIB30BaTh TPU OCBOCHHUU 3HAHWHM MPHUEMBI JIOTHUECKOTO MBIIUICHUS (aHanM3a, CUHTE3a,
CpaBHEHUs, Kiaccu(UKauu, 0000IIEeH s ), paCKPbIBaTh CMBICII OMOJOTUYECKHX MOHATHH (BBIICISITH
WX XapaKTepHBIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU IMOHSATHSIMU);

OTIpEeeIIATh LeNU JIeATEIbHOCTH, 3a]]aBasi MapaMeTphbl U KPUTEPUH UX JOCTHXKEHUS, COOTHOCUTH
Pe3yIbTaThI ACSATEILHOCTH C TIOCTABIICHHBIMU IEJISIMH;

MCIIOJIb30BaTh OMOJIOTHYECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKIIIOYCHUS;

IPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl MPEACTABICHHUS CYIIECTBEHHBIX CBs3e U
OTHOIICHWI B H3Yy4aeMbIX OWOJIOTHYECKHMX OOBEKTaX, a TakKe INPOTUBOPEYHMH pPAa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PELICHHUS TPOOJIIEMBI C YYETOM aHAIU3a WMEIOMIMXCS MaTepPHAJIbHBIX H
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB LIEJISM, OIICHUBATH
PHUCKU TIOCTIEACTBUIA e TENbHOCTH;

KOOPJAMHHUPOBATh W  BBIIOJNHATH pPabOTy B  YCIOBUSX pPeajbHOr0, BHUPTYaILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 0a3oBbIe HCCIEI0BATEILCKHE IeHCTBHS:

BJIAJICTh HAaBBIKAMH YYE€OHO-HMCCIEIOBATEIbCKOH UM TIPOCKTHOW JESATETHHOCTH, HABBIKAMU
paspenieHuss MpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTENBHOMY IIOMCKY METO/I0B
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIIONIb30BAaTh Pa3NUYHbIE BHJBI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAINH, TTPEOOPA30BAHUIO U MPUMEHCHHIO B YU4EOHBIX CHTYAIIHSIX, B TOM YHCJIE PU CO3IaHUN
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA THIT MBINUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJOTHEH, KITFOYCBBIMU
MOHSTUSIMHA U METOJIaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH IPUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYAIIM3UPOBATh 337a4y, BBIIBUTATh THIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI AJisl JOKa3aTeNbCTBA CBOMX YTBEPXKICHHH, 3a/aBaTh MapameTpbl U
KPUTEPUHN PEIICHHUS;

AHAIM3UPOBAThH MOJyUYEHHBIC B XOJ€ PEIICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIISITh  IEJICHANPABICHHBI IMOWCK TIEPEHOCA CPEICTB W CHOCOOOB JICHCTBHS B
podeCCHOHATILHYIO CPeay;

YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MMPAKTHUECKYIO 00IaCTH KU3HEACIATEITbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;
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BBIJIBUTATh HOBBIC MJIEH, MTPEIaraTh OPUTMHAIBHBIEC TOIXOAbI M PEIICHUS, CTAaBUTh MPOOJIEMBI U
3ajjauy, JOMyCKArOIUe aIbTEPHATUBHBIEC PELICHHUS.

3) padora ¢ nngopMmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHbIX UCTOYHMKAX MH(pOpMaLUU (TEKCTe y4eOHOro nocoous, Hay4yHo-
HOMYJISIPHOM TUTEpaType, OMOIOTUYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MlHTEepHeTe), aHAIM3UpOBaTh HHPOPMALIMIO PA3IUYHBIX BUIOB U (POPM IIPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampochl M IMPUMEHATh pa3jIM4YHble METOAbI INpU TOUCKE M OTOOpe
O6uonornyeckoit HHGopMaIK, HEOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HUCIOJB30BaHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO (hOPMY NpesicTaBlIeH!s] OMOJI0orHuecKoi nHpopManuu
(cxemsl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCMOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBa Ipu paboTe ¢ OHMOIOrHYecKOi
uHpopManuell: MPUMEHATh XHUMHUYECKHEe, (U3NYECKHEe W MaTeMaTUYeCKHe 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh M  INPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIaJICTh HABbIKAMM PACIO3HABaHUS M 3aIUUThl MH(POpMaLUU, HHPOPMALMOHHOW 0€301MacHOCTH
JIMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obenmue:

OCYILECTBIISATh KOMMYHHUKAILMU BO BceX cdepax >KU3HM, aKTHBHO y4yacTBOBaTh B JIMAJIOre WIIU
JMICKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BONIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MpeajaraeMoil 3ajaud, Y4YUTbIBaTb MHTEPECHl M COINIACOBAHHOCTh
MO3HINN APYTUX YIaCTHUKOB JUAJIOTA UIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMETh CMST4aTh KOH(DIUKTBI U BECTH
HIEPEroBOPHI;

BJIAJIETh PA3IMYHBIMU CIOCOOAMH OOIIEHHS ¥ B3aUMOICHCTBUS, TIOHUMATh HAMEPEHHS IPYTHX
Jqrofied, TPOSBIATH YBOKUTEIBHOE OTHOIIEHHE K CcOOeCeIHUKY H B KOPPEKTHOH dopme
(bopMyIUpOBaTh CBOM BO3PAXKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS ¢ UCTIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboThl NpHU
pelieHny OUoIornyeckoil mpodieMbl, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHUS TPYNIIOBBIX (HOpM
B3aMMO/ICICTBUS NIPU PELICHNU YueOHOH 3a1a4H;

BBIOMPATh TEMAaTHKy W METOABl COBMECTHBIX MACWCTBUH C yd4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATD 1€ COBMECTHOM JIEATEIIbHOCTH, OPTaHN30BBIBATh M KOOPIMHUPOBATH JICHCTBHSA 110
e€ JIOCTMXKEHHUIO: COCTaBJIATH IUIaH JEMCTBUHM, paclpeneisaTh POl ¢ y4€TOM MHEHMH y4aCTHHKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOU pabOThI;

OLIEHMBATh KayeCTBO CBOETO BKJAJa M KaXJOTO yYaCTHMKA KOMAaHJbl B OOLIUI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE IPOEKTHI, OLEHHBATh HAEU C TO3UIMH HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMYECKOe MOBEJIEHHE B PA3IMYHBIX CUTYalMUAX, MPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:
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UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUUIsl BBIABICHHUS MPOOJIEM M UX PEIICHHs B KU3HEHHBIX U
Y4eOHBIX CUTYaIUsX;

BBIOMpPAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUHU IIENICBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUSAX M IIOCTYIKax II0 OTHOUICHMIO K JXMBOW IIPUPOJE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKpYXaroIIHX;

CaMOCTOSITENIbHO OCYILIECTBIIAThH [103HABATEIbHYIO JESATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTh
U GOpMYIIMPOBaTH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JAEATEIBHOCTH M XKU3HEHHBIX CHUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHHs IMpoOJeMbl € Y4ETOM MMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOH 3pyAUMIUMH B Pa3HBIX OOIACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU II03HABATEIILHOW PEe(IEKCHM KaK OCO3HAHUS COBEPUIAEMBIX JICHCTBHHA W
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMMU, MCIIOJIb30BaTh MPHUEMBI pedeKCUu JUIs
OLICHKH CHTYAaIllH, BBIOOPA BEPHOTO PEIICHIS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE CeOsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eIOBeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3yapTaThl OCBOEHHS cojJiepaHud ydyeOHoro mpeamera «buonorus» Ha
yriyOoJI€HHOM YpOBHE OpPHUEHTHUPOBAHBI Ha oOecreueHue MpOPUIBLHOTO OOy4eHHsS] O0yJarouIuxcs
6uonoruu. OHM BKIIIOYAIOT: crienu(UUecKue Ajas OMOJIOTUM HaydHble 3HAHUS, YMEHHS M CIIOCOOBI
JNEHCTBUII 1O OCBOCHMIO, MHTEPIPETALMU U MPeoOpa3oBaHMIO 3HAHUM, BUIBI JEATEIBHOCTH IO
NOJYYEHUIO HOBBIX 3HAaHUM M MX NPUMEHEHUIO B PA3IUYHBIX Y4EeOHBIX, a TaKKe B peabHBIX
KU3HEHHBIX cuTyalusax. [IpenMeTHblie pe3ynbTaThl IPeICTaBICHbI 10 TOJaM U3yUYeHHUS.

[IpenmerHble pe3ynbTaThl OCBOCHMs ydeOHoro mpenmera «buonorus» B 10 Knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe W POJM OHOJOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAyYHOM KapTHHBI MUpPA, B MO3HAHUU 3aKOHOB NPUPOJIBl U pEIICHUU
npo0jeM paluOHaIbHOTO MPHUPOJOIOIB30BaHMS, O BKIAJE POCCHUMCKMX U 3apyOeXHbIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIAJICHUE CHUCTEMOIl OMOJIOTMYECKUX 3HAHMH, KOTOpas BKIIOYAECT: OCHOBOIMOJArarolue
OMOJOrMYecKre TEPMHHBI M TOHATUSA (PKHU3Hb, KIIETKA, OpPraHu3M, MeTaboJu3M, TOMEOCTas,
CaMOpEryJIsiiisg, CaMOBOCIIPOM3BE/IEHUE, HACIIEACTBEHHOCTh, H3MEHUUBOCTh, POCT U pa3BUTHE),
ouonornueckue teopun (kiaetounas Teopus T. llIBanna, M. Illnetinena, P. BupxoBa, xpomocomHast
TeopHsl HacieacTBeHHOcTH T. Moprana), yuenus (H. V. BaBunoBa — o 1meHTpax MHOroo0Opasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PAacTEHHi), 3aKOHBI (€AMHO0Opa3us MOTOMKOB IMEPBOTO IMOKOJICHUS,
pacIleIUIeHNs], YUCTOThHl TaMET, HE3aBUCUMOT0 HacienoBaHus I'. MeHaensa, roMoJIoTHYeCKUX psAaoB B
HacyencTBeHHoU n3mMenunBoct H. V. BaBuiioBa), nmpuHIUIBI (KOMITIEMEHTAPHOCTH);
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BJIaJICHHE OCHOBHBIMH METOJAMH HAayYHOI'O IO3HAHHWS, HCIIOJIB3YeMbIX B OHOJIOTMYECKHX
HCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHUE, HAOIIOICHHE, SKCTICPUMEHT);

YMEHHME BBIICIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT M HYKAPHUOT,
OJITHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB pPAacTEHUM, JKUBOTHBIX, UEJIOBEKa,
IIPOLIECCOB KU3HEICATECIIBHOCTH, IMPOTEKAIOIUX B OpPraHU3Max PAacTCHMM, XMBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKHX MPOIECCOB: OOMEHa BeIIeCTB (METa0oJM3M), MPEBPAIICHUS SHEPTHH, OpOXKEeHus,
aBTOTPOGHOr0 U reTepoTpPO(PHOro TUIOB NHUTAaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
ramMeToreHes3a, SMOpPHOreHe3a, MOCTAIMOPHOHAIBLHOTO Pa3BUTHA, Pa3MHOKEHHUS, HHIUBUAYATIHLHOTO
pa3sBUTHSL OpraHnu3Ma (OHTOI€He3a), B3aUMOJIeHCTBUS I'€HOB, FeTEPO3UCa, HCKYCCTBEHHOIO 0TOO0PA;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXJY OpPraHOMJAMH KIETKH W UX (QyHKIHSIMH,
CTPOCHUEM KJIETOK Pa3HbIX TKaHEW M UX (QYHKUUSAMH, MEXAYy OpraHaMH W CHUCTEMaMH OPraHOB Y
pacTeHHii, KUBOTHBIX M YEJIOBEKa M MX (DYHKIHMSIMHU, MEXKIY CUCTEMaMHU OPraHOB M MX ()YHKIIHUAMH,
MEX]y dTalaMyd OOMEHa BELIECTB, TallaMu KJIETOYHOI'O LUKJIA M JKU3HEHHBIX I[MKJIOB OPraHHU3MOB,
sTanamMu 3MOPHOHATBLHOTO Pa3BUTHS, TEHOTHIIOM U ()eHOTUIIOM, (EHOTHIOM M (PAKTOpaMu Cpeibl
oouTaHus;

YMEHHE BBISABIATH OTIMUYUTEIbHBIC IPU3HAKY JKUBBIX CUCTEM, B TOM UHCJIE PACTEHUM, IKUBOTHBIX
1 4E€JIOBEKa;

YMEHHME MHCIIO0NIb30BaTh COOTBETCTBYIOLME APryMEHTHI, OMOJOIMYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY JJIS JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHME pelaTb OMOJOTMYECKHE 3aJaud, BBIABIATH NPUUMHHO-CIEJCTBEHHBIE CBSI3U MEXIY
UCCIIelyeMbIMH OHOJIOTHYECKUMHU MpoLiecCaMd M SBJICHUSMH, J€JaTh BbIBOJBI M IPOTHO3bI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBINOJIHATH J1a00paTOpHbIE U NMPaKTHYECKUue padoThl, cOOMI0IaTh paBUIIa MpH padboTe ¢
y4eOHBIM 1 JJaOOpPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIABUIaTh TMIOTE3bI, IPOBEPSATh UX IKCHEPUMEHTAIBHBIMU CPEACTBAMH, (POpMyInpys
LeJIb UCCIIEI0BAaHUS, AHAJIM3UPOBATD [TOJIyYE€HHBIE PE3YJIbTAThl U JAEJIaTh BbIBOJBL;

yYMEHHE Y4YacTBOBAaTb B Y4eOHO-UCCIENOBATEIbCKOW paboTe 1Mo OHOJOrMH, 3KOJIOTUU H
MEAMIIMHE, TMPOBOAMMON Ha 0a3e IIKOJbHBIX HAayYHbIX OOIIECTB, U MYOJUYHO TPEACTABIATH
NOJIy4EeHHBIE PE3y/IbTaThl HA YUEHUUYECKUX KOH(EpEeHIHIX;

YMEHHE OIICHUBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCJIENOBAaHUI B 00siacTh OMOJOTHH U
MeIUIUHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHME, HANpaBlIEHHOE M3MEHEHHE IeHOMa U
CO3/1aHHUE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYUIECTBIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuoHanbHOM IEsITEeNbHOCTH B
o0nacTu OMOJIOTMH, MEIULUHBI, OMOTEXHOJOIMH, BETEPUHApPUH, CEIbCKOrO XO3sICTBA, MUIIEBON
IPOMBIIIJICHHOCTH, YIIIyOJSATh MO3HABaTENbHBI WHTEpEC, HANpPAaBICHHbI Ha OCO3HAaHHBIA BHIOOP
COOTBETCTBYIOILIEH Mpodeccud M MPOJOJKEHHE OHOJIOTMYECKOTO 00pa3oBaHUS B OpraHM3alMsIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUs.

[IpeameTHBIe pE3ynbTaThl OCBOCHUS ydueOHOTO mpenmera «buonorusi» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OMOJIOTUM B CHUCTEME ECTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MHpA, B MO3HAHUU 3aKOHOB MPUPOIBI U
pEIIeHNN SKOJOTMYECKUX MpoOJIeM 4YeIOBEeUecTBa, a TAaKK€ B PEIIEHUU BOIPOCOB PAllMOHAIBHOIO
IPUPOJIONIONB30BaHUsA, U B (OPMUPOBAHMM IIEHHOCTHOI'O OTHOIIGHUS K NPUPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIIAJETh CUCTEMOM OHOJOTMYECKMX 3HAHHWM, KOTOpas BKIOYAET OIpeJeNeHUs HU
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAraloIIUX OMOJIOTUYECKMX TEPMUHOB U MOHATUH (BUJ, IKOCHCTEMA,
6uocdepa), 6uonornyeckre Teopuu (IBoMONMOHHAs Teopus Y. JlapBHHA, CHUHTETHYECKas TEOpHUS
sBosronnn), yueHus (A. H. CeBeprioBa — o myTsix ¥ HampasiieHusX 3Boftounu, B.W. Bepnaackoro — o
6uocdepe), 3akoHbl (reneruueckoro paBHoBecus JIx. Xapau u B. BaiinGepra, 3apojsliieBoro
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cxoactea K. M. bopa), npaBuna (munumyma lO. JIuOuxa, 3KOJOTMYECKOHW MHUPaMUAbI SHEPTHH),
runoTe3bl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4YHOI'O T[IO3HAHHSA, HCIIOJIB3YEMBIMH B
OMOJIOrMYECKUX UCCIIEI0BAaHUAX KUBBIX OOBEKTOB U 3KOCHCTEM (OIMCAHUE, U3MEpEeHHe, HAaO0IeHNUE,
HKCIIEPUMEHT), CIOCO0aMH BBISIBIICHUS M OLICHKH aHTPOIIOT€HHBIX U3MEHEHHI B IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OMOIreOL€HO30B, SIKOCUCTEM U OHOChEpHI,
CTaOMIIM3HUPYIOUIETO, ABMXKYIIETO M Pa3pbIBAIONIETO €CTECTBEHHOI'O OTOOpa, aIoNaTpU4YecKoro u
CHUMIIaTPUUYECKOI0 BUA000pa30BaHMsl, BIAMSHUSA ABWKYLIMX CHJI 3BOJIOLMN HA T€HOQOH] MOMYIISLHH,
IpUCIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOWTaHUs, 4YepelOBaHHMS HANpPABICHUN SBOJIOLMNY,
KpPYroBOpPOTa BEIECTB U ITOTOKA 3HEPTUH B IKOCUCTEMAX;

YMEHME YCTaHABIMBATh B3aMMOCBS3M MEXJYy IPOLECCAMM 3BOJIOLUHU, ABWXKYIIMMH CHIIAMU
aHTPOIIOTreHe3a, KOMIOHEHTAMH Pa3JIMYHBIX SKOCUCTEM M IIPUCIIOCOOICHUAMU K HUM OPraHU3MOB;

YMEHUE BBISBIATH OTIMYUTEIbHBIC NMPHU3HAKU JKUBBIX CHUCTEM, MPHCIIOCOOJECHHOCTh BHUIOB K
cpezne oouTaHusl, a0MOTHYECKUX U OMOTHMUYECKUX KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBSA3EH OpPraHU3MOB
B COO0ILIECTBAX, aHTPOIIOI€HHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE MCII0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThl, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JUISl I0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUUYECKUX TPYIII, B3aUMOCBSI3U
OpPraHU3MOB M CpeIbl OOHMTaHUs, €JUHCTBA YEJIOBEYECKHUX pac, HEOOXOAMMOCTH COXpaHEHHUs
MHOr000pa3us BUAOB U SKOCUCTEM KaK YCJIOBHUS COCYILIECTBOBAHUS IIPUPOJIbI U YEIOBEUECTBA;

yMEHHUE pelarb OMOJOTHMYECKHE 3aJaud, BBIABIATH HNPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXIY
UCCJIEyEMbIMU OMOJIOTUYECKUMH IPOLECCaMH U SBJICHUSIMHU, J€JaTh BBIBOABI U IPOTHO3BI HA
OCHOBAHMU IOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH JTA00PATOPHBIC U MPAKTHYECKUE pabOTHI, COOIIOIATh MpaBmiia mpu padore ¢
y4eOHBIM U JJa00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIABUTaTh THIOTE3BI, IIPOBEPATHh WX SKCIEPUMEHTAIBHBIME CPEICTBAMH, (POpMyIHpyst
1eJIb UCCIIeI0OBaHUS, aHAJIM3UPOBATh OJYUCHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-HCCIENOBATEIbCKOW pabdoTe 1O OHOJOrHH, SKOJIOTUH H
MeIUIUHe, IMPOBOAMMONM Ha 0a3e IIKOJbHBIX HAy4YHbIX OOLIECTB, MU MYOJIMYHO MPEJICTaBIATh
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOXKACHUU JKHU3HM, YEJIOBEKA M YEJIOBEUECKHUX
pac, o mpu4YMHax, MOCIEeACTBUAX U crioco0ax MpeloTBpalleH s II100anbHbIX U3MEHEHUH B 6nocdepe;

YMEHHUE OCYUIECTBIATh OCO3HAHHBIA BBIOOP Oyaymiell mnpodeccHoHanbHOM JEesTeNIbHOCTH B
ob0nactu OWOJIOTHUH, HKOJIOTUH, MPHUPOJONOIB30BAaHUS, MEAMIMHBI, OMOTEXHOJIOTUH, ICHUXOJIOTHH,
BETEpUHAPUH, CEIbCKOI0 XO3AHCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOJsATh I03HABATEIbHBIN
WHTEpEC, HaIpaBJICHHBIM HAa OCO3HAHHBIN BBHIOOP COOTBETCTBYIOLIEH mMpodeccuu M TMPOJIODKEHUE
O6uonornyeckoro o0Opa3oBaHUS B OpraHM3alMAX CpPEAHEro MpOo(ecCHOHAIBHOITO M BBICILIETrO
o0OpazoBaHus.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YYCHHE 2
3 buonorus kineTku 2 0.5
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUU KICTKU 8 2
6 OOMeH BelleCcTB U NpeBpallieHue S3HEPTUU B 9 1
KJICTKE
7 HaCJ'IeI[CTBeHI'{.a}I uHbopMaIus u 9 05
peaym3anys €€ B KJIETKe
8 JKHU3HEHHBIH UK KIETKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 2 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 buoTtexHonOrus 1 CHHTETHYECKass OMOJIOTUs 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/
NMPoOrpaMmblI Bcero Kontposbnbie  Tlpakruyeckue o0pa3oBaTejbHbIE
padoTshI padoThI pecype
1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BotoIuUs U €€ pe3yabTaThl 14 2
3 MakpoaBosroius U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
7 OpraHu3Mmsl U cpesia 0OUTaHUs 9 1.5
8 DKOJIOTUSl BUJIOB U MOITYJISIUN 9 0.5
DKos0rus coo0IecTB. DKOJIOTHYECKHE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rnmobanbpHas sxocucTemMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

* buosorus. buonorudeckue cucreMsl u nporeccel, 10 kmace/ Tepemos A.B., IlerpocoBa
P.A., OGmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IOl MHEMO3UNHA »

* buosorus. buonorudyeckue cucremsl u nporiecchl, 11 kinace/ Tepemos A.B., [lerpocora
P.A., OGmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IOl MHEMO3UNHA »
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