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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yue6HOMYy mpeamery "buonorusa" (manee - OMOJOTHS) Ha YPOBHE CPEIHETO
obmrero oopazoBanus pazpadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Pepepanuny, ®PI'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npenmMeta «buonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebusiit peamer «buonorus» yrayonénnoro ypoBHsi mzydenust (10-11 xmaccel) siBasiercs
OTHUM W3 KOMIIOHEHTOB TpeAMeTHOW obmactu «EcTecTBeHHO-HAayuyHbIe NpeaMeTsl». CoriacHo
nosoxeHussM @I'OC COO npodunbHbIe yaeOHBIE MPEAMETHI, U3y4aeMble Ha YIIyOJEHHOM YPOBHE,
SBJISIFOTCS  criocoOoMm nuddepeHmanun o0ydeHUs Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHUsS U
NpU3BaHbl O00ECIEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHMM OOIIUM, CPEIHUM
npo¢eCCHOHATBLHBIM M BBICIIUM 00pa3oBaHHEM. B TO ke BpeMs Kax/Iblii U3 3TUX YU4EOHBIX MPEIMETOB
JOJIKeH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pelieHue 00pa30BaTENIbHBIX, BOCIUTATENIbHBIX H
Pa3BUBAIOIIMX 33/1a4, CBSA3aHHBIX ¢ MpodopueHTaIeil 00ydalomuxcs U CTUMYJIMPOBAaHHUEM HHTEpeca
K KOHKPETHOH O0OJIaCTH HAy4YHOTO 3HAHWsS, CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHOHN, YKOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOEHHBIM JIETIOM.

[Iporpamma mo ydeOHOMy mpenmery "buomorusa" ma€r mpeacTraBlieHHWe O LEIM U 3aaadax
u3ydeHus yueOHoro mnpeamera «buosnorus» Ha yriiyon€HHOM YPOBHE, ONpENENseT 00s3aTelbHOE
(MHBapuUaHTHOE) MPEIMETHOE COJEp’KaHUE, €ro CTPYKTypUpOBaHHE [0 pa3jieiaaM U TeMmaw,
pacrmpenenenne 1o Kiiaccam, PeKOMEHAYET IOCIIEe0BaTeIbHOCTh M3YUeHHUsl y4eOHOro Marepuana ¢
y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Mpollecca, BO3PACTHBIX
ocobeHHOCTel o0yuaromuxcs. B mporpamme no OMooruu peann3oBaH MPUHIUI IPEEMCTBEHHOCTH C
U3ydeHHeM OHOJOrMH Ha YpPOBHE OCHOBHOTO oOmero oOpa3oBaHus, Onarojaps 4emy
NPOCMAaTPHUBACTCSl  HANPABIEHHOCTh HA IOCIEAYIOIIEE pa3BUTHE OWOJIOTMYECKUX  3HAHWH,
OpUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJIOTHYECKOTO
MBILUICHHS, TIPEICTABICHUI O 370pOBOM oOpa3e *KH3HU, Ha BOCHUTAHHE OEPEKHOTO0 OTHOLICHUS K
OKpY’KaloIllel MNpupoaHoil cperae. B mporpamme mo OHOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peamuzanuu TpeboBanuit PI'OC COO Kk mnIaHUPYyEMbIM
JUYHOCTHBIM, METampeIMETHbIM M TMpPEeIMETHBIM pe3yiabTaTaM oOOy4YeHHs U B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM JESITEIbHOCTH OOYYaIOLIMXCS [0 OCBOCHUIO COMAEPIKaHUS
OuoJIOrHYecKoro 00pa3oBaHus Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHusI.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeqHero oOumiero oOpa3oBaHHUS 3aBeplIacT
O6uonornyeckoe oOpa3oBaHME B INKOJE€ M OPUEHTHPOBAH HAa pPACHIMPEHHE U YIIIyOJeHHe 3HAHUMN
o0yyaroImuxcst 0 )KUBOM MpHpoJIe, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTHU U
OMOJIOTUY Pa3BUTHSL, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYE€HHUS U IKOJIOTUH.

N3yuenune yuebHOro mnpeamera «buosorus» Ha YriiyOJ€HHOM YPOBHE OpPHUEHTHUPOBAHO Ha
HOJrOTOBKY OOyYaroIuxcs K MOCIEIYyIoUeMy MOJy4eHHI0 OMOJIOTHYECKOro 00pa3oBaHUs B By3ax U
OpraHu3alsaX CpeAHero mpodeccuoHanbHOro obOpa3oBaHusi. OCHOBY €ro COJEpKaHUS COCTaBISAET
cucTeMa OMOJIOTMYECKHX 3HAHWM, MOJTYYEHHBIX NPU M3YyYEeHUH OOydYaloIIMMUCS COOTBETCTBYIOLIMX
CUCTEMAaTUYECKUX pa3zesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO o01iero oopa3osanus, B 10—11 kiaccax
9TH 3HAHUS MOTYYArOT pa3BUTHE. Tak, pacIMpeHbl U YTIyOIeHbl OMOTOTHYECKHUEe 3HAHUS O PACTEHUSX,
JKUBOTHBIX, Tpubax, OakTepusx, OpraHU3Me UeJOoBeKa, OOMUX 3aKOHOMEPHOCTAX IKHU3HH,
JOTIOJTHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEIACHMS MPUKIATHOIO U IOMCKOBOIO XapakrTepa,
KOTOpBIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJIs MOCIeaAyroniero Beidopa npodeccun. Bosmoxkna
Tak)Ke UWHTErpamus OMOJOTMYeCKUX 3HAaHUH C COOTBETCTBYIOLIUMHU 3HAHUSMH, MOTyYECHHBIMU
00y4JarIUMUCS TIPU U3YICHUN (DU3UKHU, XUMUU, Teorpaduu 1 MaTEMATHKH.



CtpykTypa nporpaMmmsl 1o yaeOHOMY nipeaMeTy "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA MOAXOABl K U3ydeHHIo Ouomoruu. CoriiacHO UM, H3Y4YalOTCs CBOICTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE ISl JKUBBIX CHCTEM pa3HOI'O YPOBHSI OpraHU3aluy, 3BOJIIOLUN
OpPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHUs OMOJOTHYEecKOro pasHooOpasus miaHeTsl. Tak, B 10
KJIacCe H3YYarOTCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OWOIIOrHH, SMOPUOJIIOTMM W OHOIOrHH
pa3BUTHSL, TEHETUKA MU CEJICKIMH, OMOTEXHOJOTHH M CHHTETHYECKOW OMOJIOTHH, aKTyaTU3UPYIOTCS
3HaHMUS OOydJarommxcs Mo OOTaHWKE, 300JI0THH, aHaToMuH, (hu3mojoruum uenoBeka. B 11 kmacce
M3Y4al0TCs SBOJIIOIIMOHHOE YU€HHE, OCHOBBI AKOJIOTHH U yueHHue o buocdepe.

YueOupiii npenmer  «buosorus» mOpuszBaH = 00€CNEUYUTh OCBOEHHUE  OO0YyYarOIIUMUCS
OMOJOrMYECKUX TEOPUM M 3aKOHOB, MJEH, IPUHLMUIIOB U MPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KaPTHHBI MHUpPA, 3HAHUI O CTPOCHUH, MHOTOOOpA3uN U OCOOCHHOCTSAX KIIETKH,
OpraHu3Ma, TMOMyJsAlUUud, OHMOIEHO03a, OSKOCHUCTEMBI, O BBIJAIOUIMXCA HAYYHBIX JOCTHUKCHHSIX,
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJNOrMM, MPHUKIAAHBIX acleKTax OMOJOrMueckux 3HaHu. s
PasBUTHS U TOJJIEPKaHHU WHTepeca 00ydJaromMxcsi K OMOJIOTHH HapsAIy CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuasa B COACPKAaHUHU MPOrpamMMbl 10 OMOJIOTUU IPETYCMOTPEHO 3HAKOMCTBO C
UCTOpPUEH CTAHOBJICHUS M PA3BUTHUSA TOW WJIM UHOU 00nacTh OMONOTHH, BKIAAOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIITUX OMOTOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Llens um3yuyeHus ydeOHOrO mpenMera «buoJOrHs» Ha YrIyONEHHOM YPOBHE — OBIIQJICHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIIBHOM OpraHU3alMH JKUBBIX CUCTEM pPa3HOIO
panra u mnpuoOpeTeHHe YMEHUN HCHOJb30BaTh OSTHU 3HAHHUA B (OPMHUPOBAHMHM MHTEpeca K
onpenenéHHoN obnactu mpohecCHOHATBLHON NeATeNbHOCTH, CBI3aHHON C OUONIOTHel, UM K BHIOODPY
y4eOHOTO 3aBeleHUs TS TPOAOIDKEHHSI OMOJIOTMYECKOro 00pa3oBaHMs.

JocTmwkenne menu u3ydeHHs ydeOHoro mnpenmera «buomorus» Ha yriayOn€HHOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOEHHE OO0YYaIOUIMMHCS CHCTEMbl OMOJOTMYECKMX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBuUiaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOEHUH, MHOTOOOpa3suu M OCOOEHHOCTSAX
Ouonornyeckux cucteM (KJeTKa, OpraHu3M, MONyJsIMs, BUJA, OuoreoueHos, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOy4arouuxcs ¢ METOAaMM IMO3HAHUS KUBOM MPUPObI: UCCIEIOBATEIbCKUMU
METOaMH OMOJIOTUYECKUX HAyK (MOJEKYJISPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOTIOTHU U OMOJIOTHH
pasBUTHSL, T€HETUKU M CEJEeKIMH, OMOTEXHOJIOTMM U CUHTETHYECKOH OMOJIOTMH, Mal€OHTOJIOTHH,
HKOJIOTHH); METOJJAMU CaMOCTOSTEIBHOTO MPOBE/ICHHsI OMOIOTHUECKUX UCCIIE0BaHUH B 1abopaTopuu
U B Tipupo/ie (Habro1eHne, U3MEPEHHE, SKCIIEPUMEHT, MOJISTHPOBAHHUE);

OBJIaJIcHUE OOY4YalOIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO HAaxXOOuTh, aHAJIW3UPOBATh U
UCIMOJIb30BaTh OMOJOTMYECKYI0 HH(POPMALMIO; TMOJb30BAaThCS OMOJIOTMYECKOW TEPMHMHOJIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXAY pa3BUTHEM OMOJIOTUM U COLHAIBLHO-3KOHOMHUYECKUMH U
HKOJIOTMYECKHMHU MpOoOJIeMaMH YeIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JEATENIbHOCTH IO
OTHOUICHMIO K OKpY’Karollel MPUPOAHOH cpesie, COOCTBEHHOMY 370POBbIO U 3J0POBbIO OKPYKAIOIIMX
Jrofielt; 000CHOBBIBATh U COOJIIOJATh Mepbl MPOMUIAKTUKY UHQPEKIIMOHHBIX 3a00JeBaHUM, MpaBUiia
NOBEJCHU B MpuUpoje U olecrneyeHus Oe30MacHOCTH COOCTBEHHOH JKM3HEAEATENbHOCTH B
Ype3BhIYAITHBIX CUTYalUsIX MPUPOJHOTO M TEXHOTE€HHOT'O XapaKTepa; XapaKTepu30BaTh COBpEMEHHbBIE
Hay4yHbI€ OTKPBITHS B 00J1acTH OMOJIOTHH;

pasBUTHE Yy OOYyYarOIIMXCS HMHTEIJICKTYaIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMH M COBPEMEHHBIMHU MCCIIEJOBAHUSMU B OHOJIOTHH,
pelmaeMbiMi €10 MpoOjemMaMH, METOJNOJIOTHEeH OHOJOTHYECKOT0 HCCEOBaHUs, IMPOBEACHUS



SKCIIEPUMEHTANBHBIX  MCCIENIOBAaHUM,  pelIeHHs  OMOJOTMYECKMX  3a/Jad,  MOJEITUPOBaHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIHUTaHHE y OOYYAIOIIMUXCS IIEHHOCTHOTO OTHOINCHHWS K YKHBOW TPHUPOJE B IEIOM U K
OTJICbHBIM €€ 00BEKTaM M SBJICHUSIM; (POPMUPOBAHUE HKOJIOTUUYECKOM, FTeHETUYECKO TPaMOTHOCTH,
o011eil KyabTyphl TOBEACHUS B IPUPOJIC; HHTETPALIUU €CTECTBEHHO-HAYYHbIX 3HAHMUIA;

npuoOpereHne OO0y4arOIMMHUCS KOMIIETEHTHOCTH B PAalMOHAIBLHOM IPHPOJIONOIB30BAHIH
(cobmroenue mpaBuil MOBEACHUSI B MPHUPOJE, OXPaHBI BHJIOB, SKOCUCTEM, OHOC]EpHI), COXpaHECHUH
COOCTBEHHOTO 37I0POBBbSI U 3JI0POBbS OKpYXKAIOUMX JoJel (coOmoneHus Mep NpoduiIaKkTUKU
3a0oneBaHuii, oOecreueHrne OE30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYaIHIX
IOPUPOJHOTO M TEXHOT'CHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJNOTHYECKUX 3HAHUHM U
YMEHHH B ITOBCEHEBHOW KU3HU,

CO3JaHME  YCIOBUM 11  OCO3HAHHOTO  BbIOOpa  OOYyYarONIMMHCS  WHIUBUIYyaTbHOU
o0pa3oBaTeNbHON  TPAaeKTOpPHH,  CHOCOOCTBYIOUIEH — mocieayoumeMmMy  npodecCHOHaIbLHOMY
CaMOOTIPEJICIICHHUIO, B COOTBETCTBUY C HHIMBUyaTbHBIMUA HHTEPECAMU M MOTPEOHOCTSIMHU PETHOHA.

OO01mee 4uCiIo YacoB, OTBEACHHBIX Ha M3y4YeHHE OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctasisieT 204 yaca: B 10 kimacce — 102 vaca (3 gaca B Hegenmo), B 11 kiracce —
102 gaca (3 gaca B HEZIEIIO).

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB M CPEJCTB OOYYCHHSI OMOJIOTHH OCYIIECTBISETCS C
yu4€TOM cleuu(PUuKd €ero coAepkKaHWsi M HaIlPaBIEHHOCTH Ha NPOJOHKEHHE OHOJIOTUYECKOTO
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNbHBIM  yCTIOBHEM MpU OOy4YeHHHM OHOJOTMU Ha YIUIyONEHHOM YPOBHE SBISETCS
NpOBE/ICHUE JTa0OPATOPHBIX M MPAaKTHYEeCKUX pabor. Takxke ydacThe OOYyYarONMXCs B BBITOJTHEHUH
NPOCKTHBIX M y4eOHO-HUCCIIEIOBATEILCKAX PadOT, TeMaTHKa KOTOPBIX OIpENeNseTcss y4yuTelIeM Ha
OCHOBE UMEIONINXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Copepxanue nporpammsl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY IOCYAAPCTBEHHOU
utoroBoit arrectanuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wucropuss pa3BUTHsS OMOJIOTHHU.
buonornyeckne Hayku U u3ydaeMmble UMU npoOiemMbl. OyHIaMeHTalIbHbIE, IPUKIIAJAHbBIE U TIOUCKOBBIE
Hay4HbIE UCCIICZIOBAaHUS B OMOJIOTHH.

3HavyeHrne OMOJOTMHM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.
[Tpodeccun, cBsizanHble ¢ OMoaoruel. 3HaueHne OMOJIOrMU B IPAKTUYECKOM AEATENbHOCTH YelIOBeKa:
MEAMILMHE, CEIIBCKOM X031 CTBE, IPOMBILITICHHOCTH, OXPaHE IPUPOBIL.

JleMoHCTpan U

[Toptpetsr: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I.
Mennens, B. . Bepnanckuii, U. I1. I1aBnos, 1. U. Meunukos, H. 1. Basunos, H. B. Tumodeer-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOJIOTUH C APYTUMH HayKaMny, «CrcreMa OMOJOTHYECKUX HAYK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXKuBple cuctembl Kak mnpeaMeT u3ydeHus Ouosioruu. CBOICTBa JKUBBIX CHUCTEM: E€JUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIIOCTHOCTb, CIOKHOCTb U YIOPSAOYEHHOCTh CTPYKTYPBHI,
OTKpPBITOCTh, CaMOOPraHU3allls, CaMOBOCIPOU3BEACHUE, Pa3APaXUMOCTb, HW3MEHUUBOCTb, POCT U
pa3BUTHE.

VYpoBHH  OpraHM3allMM  JKUBBIX  CHCTEM:  MOJIEKYJISPHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, MNOIMYJIALUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOIreoleHOTHYECKHi), OMOochepHBIi.
[Tpomecchl, mpouCXOIAIIME B KHUBBIX cucTeMax. OCHOBHBIE NMPH3HAKU XKWBOTO. JKu3Hb Kak (opma
cylecTBoBaHMs Matepuu. Hayku, u3yvaroniye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3alUH.

N3yuenne xuBBIX cucteM. MeToasl Ouosorndyeckoil Hayku. HaGmronenuwe, u3Mepenue,
DKCIEPUMEHT, CUCTEMaTHh3alus, MeraaHanu3. [IoHsTHEe O 3aBHCHMMON M HE3aBHCHMOHN IEPEMEHHOM.
IInanupoBanue skcrnepuMeHTta. [loctaHoBka M mpoBepka runore3. Hynesas runoresa. Ilonstue
BbIOODKHM U €€ nocToBepHOCTh. Pa3bpoc B Ouonormyeckux AaHHbIX. OLEHKAa JIOCTOBEPHOCTHU
MIOJIyYEHHBIX  pe3ynbTaToB. [IpuumMHBI HMCKaKEHMsI  pe3yapTaToB dKcrnepuMmeHta. Ilonstue
CTaTUCTUYECKOTrO TECTA.

JleMoOHCTpaL U

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKK KU3HWY», «buonoruueckue cucremsl», «CBoHcTBa
JKUBOM MaTtepumn», «Y pOBHU OpraHU3ALMK )KUBOM IPUPOIBD», «CTpPOEHHE JKUBOTHON KIIETKW», « TKaHM
KHUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOro opraHusmay», «buoreonenos», «buocdepay,
«MeToasl U3y4eHus JKUBOU TPUPOIBD.

OGopynoBanue: mabopaTopHOe OO0OpYIOBaHWE JUIsI TPOBEACHHS HAONIOACHUN, W3MEPECHHH,
IKCIEPUMEHTOB.

IIpakTnyeckas padora «crnonp3oBaHUE pa3IUYHBIX METOIOB IIPU U3YYEHUHN KUBBIX CUCTEM).

Tema 3. buosiorusi Kjierku

Knetka — cTpyKTypHO-QYHKIIMOHAIbHAS €IMHULA KUBOTO. McTopHst OTKpbITHS KIETKU. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
MI0JIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.



MeTroapl  MOJIGKYJISIpHOM W KJIETOYHOW  OHMOJIOTMHM: MHUKPOCKOIUsA, Xpomarorpadus,
anekTpodope3,  METOJ ~ MEuYeHBIX  aToMoB,  JauddepeHIuanbHoe  LEeHTpU(YrupoBaHuUE,
KyJbTUBUPOBAHUE KIICTOK. H3yueHue QuKcuposamHulx Kiemox. IDIEKTPOHHAS MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOI MUKPOCKOI, «IEKTPOHHBI MUKPOCKOI, «VcTOpHs pa3BUTHS
METOJI0OB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTbl pPAaCTUTENbHBIX, JKUBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydeHne MeTOJOB KJIETOYHOH Ouonoruu (Xxpomartorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHMKPOIJIEMEHTHI. Bona u €€ ponb Kak
pacTBOpUTEII, peareHTa, y4acTue B CTPYKTYPUPOBAHHUU KIIETKH, TEIUIOPEryJsiuu. MuHepaibHble
BEIIIECTBA KJIETKH, UX OMoJoruyeckas poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BemecTBa KIETKU. buosornueckue mnonuMepsl. benku. AMMHOKHMCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Moniekyinbl. [lepBudnas cTpykTypa Oenka, MenTHIHAS CBS3b.
Bropuunas, TpeTnuHas, yeTBepTHUHas CTpYKTYphl. [enarypanus. CoiictBa OenkoB. Knaccupukarus
OenkoB. buonornueckue pyHkuu 0e1IKOB. [lpuonsi.

VYraesoasl. MoHOcaxapu/ipl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmmil mian
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlumunaer. TuapodmbHO-rUApOodoOHEIe cBolicTBa. Kinaccudukanus ymmuaos. Tpurinwumepuasl,
dochonunuapl, BOCKM, cTepounabl. buonornueckue ¢GyHkuuM JunuaoB. OOmue  CBOHCTBa
OHMOJIOrNYECKUX MEMOpPaH — TEKY4eCThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, IOJIYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorel. JITHK um PHK. Crpoenne HykiaenHOBbIX KucioT. HykieoTuasl.
[Tpunuun kommiementapHoctu. llpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas croupais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenne Mmousekynsl AT®. Makpospruueckue cBsasu B Mousiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHBIE  TEPEHOCUYMKH, WX GYHKIUM B KIETKe. /J[pyeue
nykneosuompugocpamor (HT®). CexBenupoanue [HK. Memoowi cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouonorusi: OHOXMMHYECKHME M OHO(PHU3MUECKHE UCCIEeIOBaHUS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYpbl OUoMonekyn. Moodenuposanue cmpykmypuol u yHKyuil OUOMONEKYI U
ux Komnaekcos. Komnviomepuwiti ousaiin u opeanudeckuii cunme3s OUOMONEKYN U UX HenpupoOHbIX
aHano2os.

JleMoHCTpanuu

[Toptpetsr: JI. Tlomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Conrep, C.
IIpy3unep.

Juarpammsl: «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B HEKMBOI nipupojie», «Pacnpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOLEN.

Tabmune! u cxemsl: «llepuoauyeckas TabnuIa XUMHYECKUX 31E€MEHTOBY», «CTpOEHHE MOJIEKYJIbI
BO/bI», «BemecTBa B cocTaBe opranu3smMoBy, «CTpoeHne MosieKyibl 0enkay, «CTpyKTypbl OelKoBON
MoJIEKyNbl», «CTpoeHHe MOJIEKYyNl YIJIeBOAOB», «CTpOeHHME MOJIEKYy]d JUNUI0BY», «HykienHoBble
KHUCIOTBD, «CTpoeHre MoseKybl ATO».

O6opynoBaHue: XuMU4eckas ocyzia 1 000opy10BaHUE.



JladopaTopnasi padora «OOHapykeHHE O0EITKOB ¢ MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlaGopaTtopnas paGora «llccnenoBaHue HYKIEHMHOBBIX KHCIIOT, BBIJCICHHBIX U3 KIETOK
Pa3IMYHBIX OPTAaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunel KIETOK: »yKapuoTHUecKas U mpokapuoTuueckas. CTpyKTypHO-(QPYHKIIMOHAIbHbBIE
00pa3oBaHus KJIETKH.

Crpoenne mpokapruoTHUecKoi kieTkd. Kierounas crenka Oaktepuil m apxeil. OcoOeHHOCTH
CTpOEHHS TreTepoTpOoGHON M aBTOTPOPHON MPOKAPUOTHUYECKHUX KIETOK. MecTo M pojb MPOKapuoT B
OHoILIEHO3aX.

Crpoenrie u (YHKIMOHHPOBAHUE OJYKapUOTHYECKOW KieTku. IlmasmaTtuueckas memOpana
(mma3manemma).  CTpykTypa  IUIa3MaThdecko  memOpaHbl.  TpaHCHOpT  BEmIECTB  yepes
IJIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (nuddys3us, obneruénnas auddys3us), aKTUBHBII
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcopT). [Tomynporuriaemocts MeMOpanbl. PaboTa HaTpuii-
KaJMEBOTO Hacoca. DHAOMUTO3: MMHOUUTO3, (haroruTos3. Jk3ouuTo3. Knerounas crenka. CTpykTypa u
(YHKIIMM KJIETOYHOM CTEHKH pacTeHUM, TpUOOB.

[utomnazma. Iluro3zons. Ilutockener. JIBwkeHue nuToruia3mMbl. OpraHouabl  KIIETKH.
OpHoMeMOpaHHbIE OpraHouAbl KIETKU: HSHAominazMatudeckas ceth (OIIC), ammapar [ombmxu,
JM30COMBI, HX CTPOCHHUE M (PYHKIMHU. B3auMOCBs3p OTHOMEMOPaHHBIX OPTaHOUIOB KIIETKH. CTpoeHue
TPaHyIIIPHOTO PeTUKyinyMa. Mexanusm nanpaeienus oeikog ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIJIETOYHBIX MeMOpaH. [maakuil (arpaHylspHBIA) JHAOIUIA3MATHUYECKUNH PETUKYIYM.
CekperopHass ¢yHknus amnmapara [onbixu. Moougukayus 6Genkoe 6 annapame [ onvodicu.
Copmuposeka 6enxos 6 annapame I onvoxcu. TpancnopT BellecTB B KieTKe. Bakyoin pacTUTenbHBIX
kietok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE =~ OpPraHOMAbl  KIETKUA: MHTOXOHApPUHU, MJIAcTUIbL.  [Ipoucxoocoenue
mumoxonopuil u niacmuo. Cumbuoeenes (K.C. Mepeacrkosckuii, JI. Mapeynuc). Ctpoenue u QyHKIUU
MUTOXOH/ApHA M TuIacTUA. [lepBUYHBIE, BTOPUYHBIE W CIOXHBIE IUIACTHUIBI (DOTOCHHTE3HPYIOIINX
AYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, IEUKOIUIACTHI BBICIIMX PACTCHUM.

Hemem6pannbie opranouisl kinetku CTpoeHune U pyHKIIUN HeMeMOPaHHbBIX OPTaHOUIOB KIIETKH.
Pu6ocomel. Ilpomescymounvie ¢hunamenmoi. MukpodunaMeHTbl. Axkmunogvle MUKpoguiameHmoi.
MplieyHble KIETKH. AKMunogvle KOMNOHEeHmMbl HemblieyHblx Kiemok. MUKpoTpyoouku. Kierounsrit
neHTp. CTpoeHue W ABIKEHHE KTYTUKOB M peCHHYEK. MUKpPOTPYOOUKHM HUTOIUIa3Mbl. LleHTproms.
benku, accoyuuposannvle ¢ Mukpogunamenmamu u muxpompyboukamu. MomopHule benxu.

SAnpo. Obonouka sapa, XpOMaTHH, Kapuoria3Ma, SIpbILKHA, UX CTpOeHNE U QyHKIMH. S aepHbIi
OenkoBbIii MaTpukc. IIpocTpaHCTBEHHOE pacCHOJIOKEHHE XpOMOCOM B HMHTEpha3HOM  SIpeE.
dvxpomamun u cemepoxpomamun. benku XpomMaTMHa — TUCTOHBL. /[unamuxa s0epHou 00010uYKU &
mumose. Hoepuwiti mparcnopm.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAapHOT (PacTHTEIbHOM,
’KUBOTHOM, TpUOHOIA).

JleMoOHCTpaLun

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

Tabmuupl u cxembl: «CTpoeHHE YKapUOTHUECKOH KieTKn», «CTpoeHue >KMBOTHOH KIIETKH»,
«CTpoeHHMe  pacTUTENbHOM  KiIeTkm», «CTpoeHue  MuUTOXOHApHM», <«Sapo»,  «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpONpenapaThl PacTUTENbHBIX, )KUBOTHBIX KIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHsI KJIETOK PA3THIHBIX OPTAaHU3MOBY.



IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTtopnas padora «VccienoBaHue IUTa3MONIM3a M JIEIUIA3MOJIM3a B  PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBHKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTHU B KJIETKe

AccUMMIISIIMS M JAUCCUMMIISIMS — JIB€ CTOPOHBI Merabonu3ma. Tumsl oOMEHa BEIIECTB:
aBTOTPOGHBIA M TeTepoTpOodHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. JHEPreTHudecKoe
obecrieueHue kieTku: mpeBpamieHne AT® B oOMeHHBIX mporieccax. DepMEeHTATUBHBIN XapakTep
peakiuil KjieToyHoro merabonusma. DepMeHTHI, UX CTPOCHHE, CBOICTBA M MEXaHWU3M JCHCTBHUS.
Kodepmentsr. OTnnunst pepMEHTOB OT HEOPTraHUYECKUX KAaTaTN3aTOPOB. benku-akTHBaTOpHI 1 OENIKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3InYHbIX (PaKTOPOB.

[lepBrUuHBIl CUHTE3 OpraHUYECKUX BewecTB B KieTke. dorocunTe3. Anokcucennvini u
oKcuecenHvlll pomocunmes y b6axmepuii. Ceemocoouparowue nuemeHmsl U NUSMEHMbl PeaKyuoHHO20
yenmpa. Ponp xmoporuiactoB B mporecce GorocuHTe3a. CBeToBas u TeMHOBasA ¢a3bl. Pomoovixauue,
C3., Cy. u CAM-munwvi ghomocunmesa. IIponykTHBHOCTHh PoTOCHHTE3a. BiusHuEe pa3ndHbX GaKkTopoB
Ha CKOpOCTh (hoTocuHTE3a. 3HaUeHue (PoToCUHTE3A.

XeMmocunTte3. Pa3zHooOpasne OpraHu3MOB-XEeMOCHHTETHKOB: HHUTPUGUIUpYIOIIHE OaKTepHH,
xene300aKTepruu, cepodaKTeprn, BOJIOPOIHBIC OaKTeprH. 3HAYEHNE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Buapl Opokenus. IIpomgykTel OpoXeHHS M WX HCIIOJIb30BaHUE
YeJI0OBEKOM. AHaPOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUU M BO30OYyAUTENH OOJIE3HEH.

AbpobHBIE OpraHu3Mbl. DTarbl 3HepreTudeckoro oomena. [loarorosurenpsHslii dtamn. ko3
— OECKHUCIIOPOTHOE PACHICTIIICHUE TIFOKO3BI.

buonoruueckoe oxkuciaeHHe, WIM KIETOYHOE JbIXxaHue. Ponb MUTOXOHIpHM B mpoueccax
6uonornyeckoro okucienus. Lukmnueckue peakuuu. OxucinutensHoe dochopunupoBanue. Iuepeus
membpannozo  2paduenma npomonos. Cunmes ATD: paboma npomonnot ATD-cunmasoi.
[IpeumymiectBa a’poOHOTO TyTH OOMEHa BEWmIECTB IMepe] aHa’poOHbIM. O((HEeKTUBHOCTH
SHEPreTUYEcKOro oOMeHa.

JleMoHCTpanuu

[Toprpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DOurensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupl u  cxembl: «DorocunTe’», «IHepreTudeckuidi oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, OOOpYJOBaHWE JUIsl MPUTOTOBICHHS IMOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopnass pabGora «/3ydyeHue KaTaJUTHUYECKONH aKTUBHOCTH (PEpPMEHTOB (Ha IpUMEpe
amMHJIa3bl WM KaTayasbl)».

JlaGopaTopnas paGora «/3ydyeHue (hepMEHTATMBHOTO paclUIeNJIeHUs NepoKCcHIa BOAOpPOJa B
PAaCTUTENBFHBIX W KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JIBIXAHHS.

Tema 7. HacneacreeHHass HHGOPMALKS M pean3anus e B KJeTKe

Peakiun matpuyHOTO CHHTe3a. [IpHHIMIT KOMITJIEMEHTAapHOCTH B PEAKIUSIX MaTPUYHOTO
cuHTe3a. Peanusanusi HaciaeACTBEHHON HWHpopManuu. [eHeTHMueckwil KoOJ, €ro CBOMCTBA.
Tpanckpumnuuss — wmarpuunblii cuHte3 PHK. IlpuHIMIBI TpaHCKpUIIMH: KOMILJIEMEHTapHOCTH,
aHTUNAPAIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.



Tpancnsamus u e€ srampl. Yuactue tpancnoptHeix PHK B OmocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Pons pubocom B GnocunHTe3e Oemka.

Cospemennvie npeocmasnenus o cmpoenuu eenos. OpraHuzanusi TEHOMa Yy HNPOKapUOT U
9yKapuoT. Perynsmus akTHBHOCTH T€HOB Yy mpokapuoT. I'unoresa omnepona (®. XKako6, XK. Mano).
MonexynapHvle mexanHusmvl dKCnpeccuu 2eHo8 y aykapuom. Pons xpomamuna 6 pezynayuu pabomul
2eno0g. Perymsiiys OOMEHHBIX MPOIIeCcCOB B KieTke. KiieTouHblil romeocTas.

Bupycel — Hexierounsle (GopMbl KU3HM M oOnuMraTHble mapazuthl. CTpOEHHE MPOCTHIX H
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. JKusnennwviti yuxn JHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

Bupycusie 3a0oneBanus denoBeka, KUBOTHBIX, pactenuii. CIINJ, COVID-19, conunansubie u
MEIUIIUHCKHUE MTPOOIEMBI.

Buoungopmamuka: ummeepayus u ananuz 6oarvwux maccusos («bigdatay) cmpyxmyproix
ouonocuueckux oawHvix. Hanomexwnonoeuu 6 ouonocuu u meouyuwne. Ilpoepammupyemvie yHkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaL U

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

Tabmue! 1 cxeMbl: «buocunTes 6enkay», «'eneTudyeckuii kony», «Bupycel», «baktepuodaruy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH UK KIETKH

Knetounslii nuki, ero nepuoasl u perynanus. Uatepdasza u muro3. OcoOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdasze. IloaroroBka  kietku K  jgeneHuto. lIpecuHTeTnueckuit
(MOCTMUTOTUYECKHUI), CHHTETUYECKHMH U IOCTCHUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJbI
UHTEpQa3bI.

Marpuunbiii cunre3 JIHK — perukarus. [punuuns! permukanuu JJHK: koMmiemMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUIapauieabHOCTh. MexanusM pemukanuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Temomepbl u TeloMmepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapUOTHIL.
JunimonIHBIN U TaITIOMAHBIA HA0OpBI XpoMocoM. ['oMoToruyHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Henenne knetkn — muto3. CTaauyu MHUTO3a M NPOUCXOASIIME B HUX IPOLECCHl. THIBI MUTO3A.
Kapunoxkunes u nuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuus mutoTnyeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TuOenb — alornTo3s.

Knerounoe snmpo, Xpomocombl, (yHKIMOHabHAs T€HOMUKA. Mexanuzmul nponughepayuu,
ougppepenyuposxu, cmapenus u eubenu rkiemox. «L{ugpposas rknemxa» — Ououngopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «KU3HEHHBIM TUKI KIETKW», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MUTO3 B KJIETKaX KOPELIKa JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnas padora «HabmoneHne MuTO3a B KJIETKaX KOHYHMKA KOPEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruyeckoe pazHooOpa3zue OpraHu3MOB. OHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U )KU3HEESTEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakTepun, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOUHBIE BOJOPOCIIH, APYrHe NPOTHCTHL. KoloHHaIbHbIE OpraHU3MBI.



B3anmocBA3b 4yacTeil MHOTOKJIETOYHOIO oOpraHu3ma. TKaHW, OpraHbl M CHUCTEMbI OPraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Txanu pactenuil. TuUIbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHAS, MPOBOJASALIAL,
OCHOBHas, MexaHuudeckas. OCOOEHHOCTH CTpOeHUs, QYHKIUN W pacHOJOKEHUs TKaHEeW B opraHax
pacTeHuil.

TKaHM XKUBOTHBIX M YE€JIOBEKA. THIBI )KMBOTHBIX TKAHEH: 3MIUTEIHAIBHAs, COCIMHMUTEIIBHAS,
MbllieyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIMHA M pPAcIOJIOKCHHS TKaHEH B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble M TeHepaTWBHbIE OpraHbl pacTeHuid. OpraHbl U CHCTEMbl OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIUU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbI1i 1 BHyTpeHHUH ckeneT. CTpoeHre U TUIIbI COCTMHEHUS KOCTEH.

JIBukeHre opraHu3MOB. J[BH)KEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOMAHOE, JKTYTHKOBOE,
pecHu4HOe. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHHUM: TpONM3Mbl M  HacTud. JIBHXKEHUE
MHOTOKJIETOYHBIX >KMBOTHBIX U 4Y€JIOBEKa: MblllleyHasi cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX
pabora.

[luranue opranusmoB. lloriomeHune BOJBI, YIIEKUCIOrO ra3a M MHHEPAJIbHBIX BEILECTB
pacreHusAMU. [IuTaHue XKUBOTHBIX. BHYTpPHUIIOIOCTHOE M BHYTPHUKIIETOYHOE NuIeBapeHue. IIutanue
MO3BOHOYHBIX KMBOTHBIX. OTHENbl NHILEBAPUTEILHOTO TpakTa. [luieBapuTenbHbIE JKENE3bl.
[IumeBapuTenbHas cucTeMa 4eJloBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddys3us ra3zo uyepes
noBepxHocTh KieTku. KokHoe npixanuwe. JlpixaTenbHash moBepxHOCTh. JKabepHoe U JEroyHoe
JpIXaHue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UYE€JIOBEKAa. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUs
JErKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucremMa yenoBeka. MexaHu3M BEHTHIISILUU JTETKUX Y
OTHUI] 1 MIIEKONUTAIUX. Perynsamus apixanus. JpixatenbHble 00bEMBI.

TpancnopT BemecTB y Oprauu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUI. TpaHCIOPT BEUIECTB Y
JKUBOTHBIX. KpoBeHOCHas1 cuctema u e€ opranel. KpoBeHOCHas cucTeéeMa IO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepue, KpOBEHOCHBbIE cOCyAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIIOLHOHHBIE
YCIIOXKHEHUSI CTPOEHHMsS KpPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX MXHMBOTHBIX. Pabora cepama u eé
peryJsnus.

Beinenenne 'y opraHusmoB. Beiaenenue |y pacreHuid.  Bwlnenenue  y  KMBOTHBIX.
CoxkparutenbHble Bakyonu. Oprabl BelesneHus. GuibTpanus, CeKpenus 1 00paTHOE BCachblBaHUE KaK
MeXaHU3Mbl pabOThl OpPraHoB BblAedeHUA. CBs3b MOJOCTH Telda ¢ KPOBEHOCHOH M BBIIETUTENHHON
cucTeMaMM. BpigeneHne y TMO3BOHOUYHBIX JKMBOTHBIX U 4yenoBeka. [louku. CrpoeHue u
¢yHk1oHnpoBanue HepoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IUCTHI
IIPOCTEHIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpencTsa MacCUBHOM M XMMHYECKON
3amuThl. OUTOHLINIBL.

3amnTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NPOW3BOAHBIE. 3alUTa OPraHU3Ma OT
6one3neld. IMmmyHHas cuctema yenoBeka. KieTouHbl U ryMOpalbHBIH UMMYHUTET. BpoxkIEHHBIN U
npuoOpeTEéHHbIN crienuduueckuii UMMyHUTeT. Teopust KIOHaJIbHO-celeKTUBHOro mmmyHutera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHpie OTBETHl OpraHu3MOB. Poiib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTs U peryisauus y Opranu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisiliis y pacTeHuil. POCTOBBIE BelllecTBa U UX 3HAYCHUE.



HepBHas cucrema u peduiekTopHas peryssnus y KMBOTHBIX. HepBHas cucrema u e€ OTHelnsbl.
OBOJIOIMOHHOE YCIIO)KHEHUE CTPOECHMSI HEPBHOW CHCTEMBI y KMBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropnas ayra. besycioBHbie U yCioBHbIE pedIeKCHI.

['ymopanbHast peryiasuuss W DOHIOKPUHHAs CHUCTEMa JKMBOTHBIX U 4enoBeka. JKenessl
SHJIOKPUHHON CUCTEMBbI U MX FOpMOHBI. [lelicTBue ropMoOHOB. B3anMOCBA3b HEPBHOW U SHIOKPUHHOMN
cucreM. [ unoranamo-runodusapHas cuctema.

JleMoHCTpanuu

[Toptper: WU. I1. [1aBnos..

Tabmuubl 1 cxeMbl: «OJIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «IIpocreiimmuey, «OpraHpl LIBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB I103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpocHue HaceKoMmbIx», «TkaHum pacreHmit», «KOpHEBBIE CHCTEMBD,
«Ctpoenue credist», «CTpoeHue JIUCTOBOM MIACTUHKNY, «TKaHM >KMBOTHBIX», «CKeleT 4eIoBeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucremay», «HepBHas
cucrema», «Koxa», «MpbliieuHas cuctemay, «BbiienuTenbHas cucreMay, «OHIOKPUHHAs CUCTEMaY,
«Ctpoenune Mplp», «MMmmyHuter», «KumeuynononaoctHele», «Cxema NHUTaHUS pPacTEHUID,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruipb», «CTpOEHHE IUIaHApUWY,
«BHyTpenHee cTpoeHue 10KAeBOro uepBsi», «HepBHast cuctema prio», «HepBHas cuctema JIATYIIKI,
«HepBHas cucrema npecMmbikaronuxcs», «HepBrHas cucrema nTuny», «HepBHas cucrema
MiIeKonuraromux», «HepBHas cucrema uenosekay, «Pediekcy.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIpenapaTsl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAaKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWITIOKOJKHX, >XHMBBIC
AK3EMILUISAPbl KOMHATHBIX PACTEHUM, repOapuM pPAacTEHUN pa3HbIX OTNEJNOB, BIIAXKHBIE IperapaThl
JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIMHU OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEIOBEKa,
o0opyoBaHue Ui AEMOHCTpAallMM MOYBEHHOTO M BO3AYLIHOIO NMUTAHHUS PACTEHWM, pacIleIuIeHUs
KpaxMayna u OenKoB moja JeiicTBUeM (EepMEHTOB, 00OpYJOBaHUE JJs JEMOHCTPALMU OIBITOB I10
M3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX ABM)KEHUN, MOJEIN TOJIOBHOIO
MO3ra pa3INyYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3ydyeHne TkaHel pacTEHUI.

JlabopaTopnasi padora «l3y4ueHne TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIHOYas BETeTaTUBHOE) M MOJOBoe. Bujel
6€ecIoy0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALUSA, (parMeHTalHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBeie kneTku, i rametsl. Meiio3. Cranuu meiios3a. [loBenenue
XpoMmocoM B Meno3e. KpoccnHrosep. bronornyecknii CMbICI ME03a M TIOJIOBOTO Iponecca. Meno3 u
€ro MECTO B )KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[TpenzaponpimieBoe pasputue. ['ameroreHes y >kuBOTHBIX. [lomoBble kene3bl. OOpa3zoBaHuEe U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJTOBBIX KIIETOK.

OmnogoTBOpeHHe W SMOpHOHAIbHOE pa3BUTHE KUBOTHBIX. CNOCOOBI  OMIIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTreHe3). DOMOpHoNIoTHs — Hayka O Pa3BUTUHU
opranu3MoB. Mopgoeenes — o0na u3 enasuvix npobnrem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghozeneza. Ctaauu >MOpUOreHe3a )KMBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenue. Tumst
npobnenus. /Jemepmunuposannoe u HedepmMuHuposannoe Opoobienue. bBracmyna, munvl Onacmys.
OcobeHHOCTH APOOIIEHUS MIEKOTIUTAIOMIMX. 3apOBIIIEBbIE TUCTKH (TacTpy IsLus). 3aKiaaKa OpraHoB
U TKaHed W3 3apoJbIIIeBBIX JHMCTKOB. B3auMHOe BIMAHME YacTe pa3BUBAIOLIETOCS 3apojbllla



(oMOpuOHaNbHAST MHAYKLINS). 3akiajKa IJIaHa CTPOSHUS >KMBOTHOIO Kak Pe3ybTaT MEPapXHUECKUX
B3aMMOJICHCTBHI reHOB. BrusiHue Ha SMOpHOHAILEHOE PAa3BUTHE PA3TMUYHBIX (PAKTOPOB OKpYKAOIIEH
Cpenbl.

Poct u pa3Butue xuBoTHbIX. [locTamOpuoHanbHelii nepuoa. Ilpsmoe u HempsMoe pa3BHUTHE.
Pa3Butne ¢ metamopdo30M y 6€Cri03BOHOUHBIX U ITO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IIPSIMOTO U HETPSIMOT'O PA3BUTHSL, X PACIPOCTPAHEHUE B IIpUpPOE. THIIBI pOCTa )KUBOTHBIX. DaKTOPHI
pEryJiiLiud pocTa XUBOTHBIX U yesioBeka. CTaguu MOCTIMOPUMOHAIBHOTO PA3BUTHS Y KMBOTHBIX U
yenoBeka. [lepuoabl onTorenesa yenoneka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

Pa3smuoxenne u pasputhe pacteHuil. 'amerodutr u cropodur. Meito3 B KMU3HEHHOM IIHUKIIE
pactenuii. OOpa3oBaHue CIOp B Mpolecce Meio3a. ['ameroreHe3 y pacrenuii. OmiogoTBOpeHUE U
pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJNOTBOPEHUE Yy LBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpan U

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuupl u cxembl: «BereratuBHOe pa3MHOXKeHHE», «THUMBI 0ecrosioro pa3MHOXKEHU,
«Pa3MHOXeHHE XJIaMUJOMOHAb», «Pa3MHOXeHue 3BrieHb», «PazMHOXkeHue ruapsl», «Meios3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SWLEKIETKH U cnepMaro3onna», «OCHOBHbIE CTaauu
oHTOreHesa», «lIpsmoe n Henpsamoe pasBurue», «Pa3Butre Manckoro xyka», «Pa3Butue capaHduu»,
«Pa3BuTtne nArymku», «J{BoilHO€ OIVIOJOTBOPEHHME Y I[BETKOBBIX PACTEHHI», «CTpOECHHE CEMSH
OJIHOJIOJIBHBIX M JABYIOJIBHBIX pacTeHUui», «KW3HEHHBIM LMK MOPCKOW KamycTbl», <«OKW3HEHHBII
UK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, «KM3HEHHBIN UK COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIpenapaThl SHIEKIETOK U CIIEpMaTO30U0B,
Mozeib «L UK pa3BUTHS JIATYILIKA Y.

Jlaboparopnass pabdora  «/3ydyeHue CTpoeHHs  MOJOBBIX  KIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsiBIeHHEe TNPU3HAKOB CXOJCTBA 3apOJbIlIeld TMO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHUS U pa3BUTUS T'€HETUKU Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTHM reHeTuku. Pabotsr H. K. Kombuosa, H. U.
BapunoBa, A. H. benozepckoro, I'. JI. Kapmeuenko, FO. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKHE MOHITHUSI U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJllIeJIbHbIE TEHBI,
albTEpHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIM NPU3HAK, TOMO3UIOTAa, T€TEPO3UIOTa,
qyucTas JUHUA, THOPHIBI, T€HOTHUN, (eHOTHN. OCHOBHbBIE METOAbl '€HETUKU: THOPHI0JIOTHYECKUH,
LIUATOJIOTHYECKUI, MOJIEKYIIPHO-TEHETUYECKHM.

JleMoOHCTpaL U

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. 1. Basuios, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIUBaHU».

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETHUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpemmBanue. [lepBolii 3akoH MeHaenst — 3aKOH eAUHO00pa3us THOPUIOB
nepBoro mnokosieHus. IlpaBuno nomuHupoBaHusd. Bropoil 3axkoH MeHzens — 3aKOH paclIeIIeHUs
npu3HaKoB. [{uTonornueckre OCHOBEI MOHOTHOPHUTHOTO CKpeliBaHus. [ MoTe3a YiCTOThI TaMeT.

Ananusupytroimiee ckpenuBanue. [IpomexyTouHblii XapakTep HacieaoBaHus. PacuieruieHue
MIPU3HAKOB IIPU HEMTOJIHOM JTOMUHUPOBAHHH.

Jurubpunnoe ckpeniuBanue. Tperwii 3aKk0H MeEHIens — 3aKOH HE3aBHCHMOTO HACJIECTOBAHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruieHHOe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CuerieHHOE HacielIOBaHHE
I€HOB, HAPYIIECHUE CLETUJICHUS MEXAY FreHaMu. XPOMOCOMHAasi TEOPHs HACJIEICTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXAaHU3M OINPEIENICHUs I0ja. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U TeTepOraMeTHbIN MoJ. ['eHeTHYeCKask CTPYKTYpa MOJOBBIX XPOMOCOM.
Hacnenoanue npu3HaKkoB, CIEIJICHHBIX C TTOJIOM.

I'enotun kak wenoctHasg cuctema. IlnelioTponuss — MHOKECTBEHHOE JIEUCTBUE TI€HA.
MHoxecTBeHHbIN ajuienu3M. B3anMoseiicTBue HealsienbHbIX reHoB. KoMmieMeHTapHOCTh. DnucTas.
[Tonumepus.

['eHeTMYeCKUIT  KOHTPOJb PAa3BUTHS  pPACTCHMM, JKUBOTHBIX M  4YEJIOBEKa, a TaKke
(U3UOJIOrMUECKUX MPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (yHKIMHA. ['eHeTMueckne MeXaHU3MBI
CUMOMOTeHe3a, MEXaHHM3Mbl B3aUMOJCHCTBUSA «XO3SMH — MapasuT» M «XO35IMH — MHUKPOOHOMY.
['eneTruecKue acreKThl KOHTPOJIS U U3MEHEHHs HACIECICTBEHHON MH(OPMAIK B IOKOJICHUSIX KJIETOK
Y OPTaHHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsbl: «llepBblii u BTOpoil 3akoHBl Mennens», «Tpermii 3akoH MeHnuaemns»,
«AHanmuzupymwoulee ckpemuBanue», «Hemnonnoe nomuHupoBanue», «CLENIEHHOE Hacled0BaHNE
IPU3HAKOB y Jpo3oduiiel», «l'eHetnka mnona», «Kapuorun yenoBeka», «KapuoTum Ipo3opuiibh»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN aJIENU3M», «B3anMo1eiiCTBHE T€HOBY.

O6opynoBanue: Mojeidb JUIsl JEMOHCTPAllMM 3aKOHOB €AMHOOOpa3usi TuOpUIOB MEPBOIrO
MIOKOJIEHUS M PACLICIUIEHUs TPU3HAKOB, MOJENb Ul JEMOHCTPALlMM 3aKOHA HE3aBHUCHUMOIO
HACJIEJOBaHMs TPU3HAKOB, MOJENb JUIsl JAEMOHCTPAllMM CLEIUIEHHOTO HAacleIOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodpunay.

IIpakTuyeckas padora «/I3yueHue pe3ynbTaTOB MOHOTHMOPUAHOIO CKpELIMBaHUSA Yy
TIPO30(UITBD».

IIpakTnyeckas padora «/3ydeHue pe3ynbTaToOB AUTHOPUIHOTO CKPELUIUBAHUS Y APO30(DUIBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

B3aumopeiictBue reHoruna u cpeasl npu  GopMupoBaHMM (¢eHoTumna. M3MeHuMBOCTH
npu3HaKkoB. KauecTBEHHbIE U KOJIMYECTBEHHbBIE IPU3HAKU. BU/bI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U
HaCJICICTBEHHAsL.

MonudukanronHas HW3MEHUYUBOCTh. Ponb cpeasl B GOpMUPOBaHHU MOJIU(DUKALIMOHHOU
u3MeHunBocTu. Hopma peakuuu npusHaka. Bapuanuonsbsli psng u BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

I'eHoTunuueckas u3MeH4YMBOCTh. (CBOWCTBa TI'E€HOTUIIMYECKOW  M3MEHYMBOCTH. Bunsl
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KoMmOuHaTuBHAasT W3MEHYMBOCTh. MeW03 W TIOJIOBOM TIPOIECC — OCHOBa KOMOWHATHBHOMN
U3MEHYMBOCTU. POl KOMOMHATHUBHOM M3MEHYMBOCTU B CO3[JaHMM T€HETUYECKOTO Pa3sHOOOpas3us B
Ipezeax OJHOro BUJA.



MyTanMoHHasi W3MEHYMBOCTh. Buabl MyTaiuid: TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbBIE W UHAYIUPOBAHHBbIE MyTaluu. SIepHble M [UTOIJIA3MATHYECKUE MYTalluu.
Comaruueckue U MmoJioBble MyTaluu. [IpuunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U X BIUSIHUE
Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpolecca. 3aKOH TIOMOJIOTUYECKUX PSIIOB B
HacieacTBeHHOM n3MenunBocty (H.W. BaBuioB). BHesiepHas n3MEHYMBOCTh M HACIICICTBEHHOCTb.

Onueenemuxa u SNUCCHOMUKA, POJb  INUSEHEMUYECKUX (DAKMOpo8 8 HACIe008aAHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdemMoHCTpauMu

[Toptpertsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuer u cxembl: «Bugsl  u3MeHYHBOCTHY», «MoauduKanuoHHAsS H3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT W3MEHYMBOCTH», «Meio3y, «OmnomorBopeHuey, «l eHermueckue 3a0oiieBaHUs
yesoBekay, «Buabsl myTanuii».

OOopynoBaHWe: JKMBbIE U TrepOapHble SK3eMIUIAPbl KOMHATHBIX PACTECHUH, PUCYHKH
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JladopaTropnas padora «/ccienoBanue 3akOHOMEPHOCTEH MOAU(DUKAITMOHHON H3MEHYHUBOCTH.
[TocTpoeHure BapralMOHHOIO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)m.

Tema 14. I'eHeTHKAa YejlOBEKA

Kapuorun denmoseka. MexayHapoiHas nporpaMMa HCCIIEIOBaHUs T€HOMA 4YelioBeKa. MeTobl
W3YYEHHUS T€HETHKHU YeJIOBEKa: TeHeaNOrnuecKuid, OIM3HEIOBbIH, IIUTOreHeTUYECKHU, TOMYIAIHOHHO-
CTaTHUCTHYECKHM, MOJIEKYJIIPHO-TE€HETUUECKUIA. CoBpemeHHOe omnpeaeieHue TeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAaHWE, B TOM 4ucie ¢ nomombio [II[P-ananu3za.
HacnenctBennbie 3a0osneBaHusi yenoBeka. ['€HHbIE U XpOMOCOMHBIE 0OJIe3HHM 4enoBeka. boie3Hu c
HACJICJICTBEHHON MPEIPACION0KEHHOCThIO. 3HAYEHNE MEAUIIMHCKON M'eHETUKU B MPEAOTBPAIlCHUN U
JICYEHUU TEeHEeTUYeCKUX 3aboieBaHHil uenoBeka. MeauKo-TeHeTHYeCKoe KOHCYJIbTHPOBAHUE.
CrtBosoBbIe KIeTKU. [IoHATHE «T€HETUYECKOro Ipy3a». DTHUECKHUE acTIEKThl HCCIIEI0OBaHUI B 00J1acTH
PEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (GaKTOpbl TOBBIIIEHHONW YYBCTBHTEIBHOCTH 4YelOBEKa K (DU3MUECKOMY U
XMMUYECKOMY 3arps3HEHUI0 OKpYyXarouieil cpeapl. ['eHeTndeckas mpeapacnoioKeHHOCTh YelloBeKa K
ITaTOJIOTHSIM.

JleMoOHCTpaL U

Tabmuner u cxemsl: «Kapuortunm uenoBekay, «MeToapl M3y4eHHS TEHETUKH YEIOBEKa»,
«["eHeTnueckue 3a00IeBaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCTIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanus U cenekuus. 3apokJIeHue celleKuuu U qomectukauuu. Yuenne H. M. BaBunosa
o lleHTpax mpoOHCXOXKIEHUS U MHOTOOOpa3us KyIbTypHBIX pacTeHuil. Ponb cenexkuuu B CO3/IaHUH
COPTOB pAacTeHHl W MopoA XKUBOTHBIX. CopT, mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacjeacTBeHHOM n3MeHnunBocty H. 1. BaBuioBa, ero 3HaueHue Jyisi CENEKIIMOHHOM paOoTHI.

Metoap! ceneKIMOHHOW paboThl. VCKycCTBEHHBIH OTOOp: MAacCOBBI M MHIUBUAYAJIbHBIN.
Ortanbl KOMOWHAIIMOHHOW cenekuud. VcmbiTanue mpousBoauTeneii mo moroMcTBy. Otbop 1O
TEHOTHIY C TIOMOIIBIO OIEHKHA (PEHOTHIA MOTOMCTBA M OTOOp MO TEHOTUITY C IOMOIIBIO aHAIW3a
JIHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ| CeEKIMOHHONW padoThl. PauanMmoHHbIN U XUMHYECKUN
MyTareHe3 Kak UCTOYHUK MYTAalMi y KyJIbTYpPHBIX (OpM OpraHu3MoOB. Vcmonp3oBaHHE T€HOMHOTO



penakTupoBaHus U MeTofoB pekoMOMHaHTHBIX JIHK s momyuyeHuss mcxomHoro marepuana asis
CEJIeKLIUH.

[Tomryuenue monuIion10B. BHyTpuBHIOBas ruOpuan3aius. bau3kopoICTBEHHOE CKpEIBaHUE,
win uHOpunuHr. HeponacTBeHHOe CKpelMBaHHWe, WIM ayTOpUAMHI. ['eTepo3uc U ero IpUYUHBL
Hcnons3oBanue rerepo3uca B cenekuuu. OtganénHas rubpuaumszanus. [Ipeomonenue Oecronus
MEXBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEIEKIINH PACTCHUN U )KUBOTHBIX. «3e/1EHAs pesontoyusy.

CoxpaHeHHe U U3YyYEHUE TEHETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHHUM U UX JUKHUX POIUYCH
JUISL CO3JJaHMsI HOBBIX COPTOB U THOPUIIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
Vnpaenenue 2eHemu4ecKUMU pecypcami celbCKOX03SAUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 8 YeTlAX
VAYYUEHUS CYWEeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCAe C NPUMEHEHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIeO08AHULL, NEPed08biX UOell U NEPCREeKMUBHBIX MEXHOLO2UIL.

JemMoHCTpauMu

[Toptpetsi: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmumel U cxeMbl: «LIeHTpBI TPOMCXOXKIEHUS M MHOTO00pasvs KYJIBTYPHBIX PacTCHUN»,
«3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEJACTBEHHOW HW3MEHUUMBOCTH», «METOMAbI CEJEKIHI,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jladboparopnasi pabora «l3yueHue COpPTOB KYJbTYPHBIX PACTCHHUH M TMOPOJ JAOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHUS CEJEKIIMM PACTEHUH U JKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTAHIUIO, IUIEMCHHYIO (epMy, COPTOUCIBITATCIBHBIM YYacTOK, B TEIUIMYHOE
X03SIUCTBO, B 1a00OpaTOPHUIO arpOyYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BHoTeXHOJIOTHA U CHHTeTHYeCKasi 0HO0JIOTHs

OOBeKTHI, HCIONIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBIE M TKaHEBBIE KYJIbTYpHI,
MHUKpPOOPTaHU3Mbl, UX XapaKTepUCTHKA. TpaaulinoHHas OMOTEXHOJOTrHUs: XjeOoneueHue, MojrydeHmue
KHCIIOMOJIOYHBIX  TPOAYKTOB, BHUHOJIETIHE. MuKpoOHOIOTHYECKMI ~ CHHTE3. OOBeKTHI

MHUKpOOHOIOTnYecKUX TexHonoruit. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CoznlaHue TeXHOJOTMM M MHCTPYMEHTOB 1I€JIEHANPAaBIEHHOTO U3MEHEHUS! U KOHCTPYHPOBAHUSA
T€HOMOB C LIEJbI0 IOJIYYEHHUS] OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPIKAlIUX HE BCTPEYAIOIIUECS B
npupojie OMOCUHTETHYECKHUE MTYTH.

Knerounas wuHxeHepus. MeToapl KyiabTypel KJIETOK M TKaHEH pPACTEHUNH U JKUBOTHBIX.
KpuobGanku. Comartuueckass rubpuauzanus W comaTuyeckuil smOpuoreHes. Mcmonb3oBaHue
raljiOnJI0B B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX aHmumen. Hcnonv3oeanue
MOHOKNIOHANbHBIX U  NOAUKIOHANbHLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOOTBOPEHHE.
PekoHCTpyKIMsl AWLEKJIETOK M KIOHHPOBAHME JKUBOTHBIX. METOJA TpaHCIUIAHTALMM SAEp KIETOK.
Texnonocuu 0300po8sIeHUs, KYTbMU8UPOBaAHUs u MUKDOKIIOHANIBHO20 ~ PA3MHONCEHUS
CeNbCKOXO03AUCTNEEHHBIX KVIbIYD.

XpoMOCOMHass M TeHHas MH)XeHepHs. VICKyCCTBEHHBII CHHTE3 IeéHa U KOHCTPYHpPOBAaHHE
pexombunanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTMKEHHS W TEPCHEKTUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHU. DKOJOTUYECKHE U ITHYECKHUE MTPOOIeMbl TeHHOW HHKEHEPUH.

Menunuackue OuotexHonoruu. Iloctrenomuas tmdpoBas wmemguinuua. [II[P-muarnoctuka.
MeTaboI0MHBIN aHAIN3, TeHOLIGHTPUUYECKUI aHAlIM3 MpOTeoMa YeloBeKa Ul OLIEHKU COCTOSHUS €ro
310poBbs. Mcnosnbp3oBaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-Ououmxkenepus s
pa3paboTku (yH/IaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3/IaHUS KOMIUIEKCHBIX TKaHEW



COUYETaHHEM TEXHOJIOTHH TpEXMEepHOro OHONMpHHTUHra U ckaddonguHra A pelieHus 3aaad
MEPCOHAIM3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IETbI0 O0ecreueHuss KOMOWHUPOBAHHON 3allUTBI OT
Bo3Oyautenei OPBU, ycraHoBieHHE MOJNEKYJISIPHBIX MexaHU3MOB (GyHknuonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuner u cxembl: «/CMOIb30BaHHE MHUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM IMPOHU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHKEHEPHI.

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llonyueHrne MOJIOYHOKHUCIIBIX TPOIYKTOBY.

IKekypensi «bHOTEXHONOTHUS — BaKHEWINas MPOU3BOJUTENbHAS CUJIAa COBPEMEHHOCTU (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1.3aposkaeHue u pa3BuTHE IBOJIOIHOHHBIX MPeCTABJIEHNH B OMOJIOTHH

Opomrormonnas Teopus Y. Jlapsuna. Ilpennochuiku BO3SHHUKHOBEHHS JapBUHHU3MA. JKU3Hb U
Hay4Has JnearenbHocTh Y. JlapBuHa.

JBmwxkymme cuibl 3Bomonnd BUaoB o Y. JlapBuHy (BBICOKAass WHTEHCUBHOCTH Pa3MHOKEHHS
OpraHW3MOB, HACJIEJICTBEHHAas HW3MEHUYMBOCTb, OOpbOa 3a CyIIeCTBOBAHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOODP).

Od¢opmnenne cunteTnueckor teopuun sBosmouuu (CTI). HelTpanbHas TeOpHsl SBOJIOLMH.
CoBpeMeHHass JBOJIONMOHHAS OWOJOTHs. 3HAu€HHE OSBOJIOIHMOHHONH Teopuu B (HOPMHUPOBAHUN
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cent-Unep, XK. Krosse, Y. lapsun,
C. C. Yerepuxkos, U. U. HImansrayzen, . Xonneiin, J. K. benses.

Tabmuel u cxeMmsl: «Cuctema xuBoit pupoas! (o K. JIunuero)y, «JlecTHHIIA )KUBBIX CYIIIECTB
(mo Jlamapky)», «Mexanusm ¢GOPMUPOBAHUSA MPHUCTOCOOICHUM Yy pacTeHUN M IKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsunay, «Haxoaku Y. lapBunay, «®opMbl
00prOBI 3a cymecTBoBaHuey, «llopoabl romybeit», «MHOrooOpasue KyJbTYpHBIX (OPM KamycThl»,
«[Topoapl mOMAIIHKUX KUBOTHBIX», «Cxema oOpazoBanHus HOBbIX BUIOB (o Y. [lapBuny)», «Cxema
COOTHOIIEHUS JBIKYIIUX CHUJ IBOJIONHMM», «OCHOBHBIE IIOJIOKEHUS] CHUHTETHYECKOM Teopuu
HBOJIIOLIUN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonmynsmust kak d1eMeHTapHass eAuHuna sBoitoluu. COBpeMEHHblIE METOABl OIEHKH
TeHETUYECKOTr0 pa3Hoo0pa3usi U CTPYKTYphl momynauuil. VM3meHeHune reHooHIa MOMYNALUU Kak
AJIEMEHTAapPHOE HJBOJIIOIMOHHOE SIBJIEHWE. 3aKOH TeHeTH4eckoro pasHoBecus Jx. Xapau, B.
Baitabepra.

OneMmeHTapHble  (BakTOpbl  (ABMXKYIIME CHUJIBI) ABOJIONMH. MYyTallMOHHBIA  IpoLecC.
KomOunaTtuBHass u3MeHYMBOCTh. Jlpeiid reHoB — ciyuyaiiHble HEHarpaBlieHHbIE W3MEHEHHsI 4acTOT
autenelt B monymanusax. O¢GdekT ocHoBarens. Iggexm Oymwirounozo eopaviwuka. CHudiceHue
2EHemuU4ecKo2o pasnooopaszus: npuuunel u cireocmeus. llposenenue s¢hghexma Opetigha 2enos 6
oonvwux u  manvlx  nonyaayuax. Murpauuu.  M3onmAunus  momynsuumilt:  reorpaduueckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAS).



EcrecTBenHbIit 0TOOp — Hampapisitonuii (akTop sBomonud. PopMbl €CTECTBEHHOTO OTOOpa:
JBWDKYIIUH, CTaOMIU3UPYIOMINH, pa3pbiBalonii (qu3pynTuBHEIA). [1onoBoit ot6op. BozHukHOBEHNE
Y 3BOJIIOLIUS COLIMATILHOTO MTOBEACHUS dKUBOTHBIX.

[TpucnocoONeHHOCT,  OPraHU3MOB  Kak  pe3yibTaT MHUKPOIBOMIONUHU. Bo3HHMKHOBEHUE
npHUCcIoco0IeHn y opranu3moB. Apomopdosbl u uaumoanantanuu. [Ipumepsl npucnocoOiieHuit y
OpraHU3MOB: MOpP(OJIOTHUECKHE, ¢bu3nonornUecKue, OMOXUMHYECKHE, IIOBE/IEHYECKUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u CTpyKTypa. BuaooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIHH.
Wzomsiust  —  komroueBod  pakTop BugooOpazoBanus. Ilytu u  cmocoObl  BHI000pa3oBaHUS:
ajsionaTpuieckoe  (reorpaduueckoe),  CUMIATPHUUECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE»
(monurutonn3anus, rudpuau3anys). JuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BomonMoHHONM  Ouojoruu B pa3paboTKe HAy4YHBIX  METOJOB  COXPAaHEHHUSA
O6uopazHooOpazus. MHUKpPOIBOJIIONUS ¥ KOIBOJIOIMS MApa3sUTOB M HUX X035€B. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannmn

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

Tabmuubl U cxembl: «MyTalMoHHAs M3MEHUYMBOCTBHY, «llomynsimoHHas CTpyKTypa BHIa»,
«Cxema mposiBieHus1 3aKkoHa Xapau—BaitHOepra», «/IBIKyIIue CHIIBI ABOJIOIUIY, «DKOJOTHUECKAs
M30JISIIMSL TONYJISIUi ceBaHCKor (openmny, «I'eorpaduueckas u30msus TUCTBEHHHUIBI CHOUPCKON 1
JUCTBEHHUIIBI Aaypckony», «llonmynsiuoHHbIe BOJIHBI YMCIEHHOCTH XUIIHMKOB U XKepTB», «Cxema
NeMCTBUSL €CTeCTBEHHOTo oTOopay, «®Dopmbl O0OprOBI 3a cymiecTBOBaHHE», «HIycTprambHBIN
MEJIaHU3M, «OKuBbie HCKOIIaEMBbIE», «[loKkpoBUTENBCTBEHHAs! ~ OKpacka  >KMBOTHBIX»,
«[Ipenymnpexaromias oKpacka *UBOTHBIX», «Dusnonorndyeckue agantanuny», «l[IpucnocodbieHHOCTD
OpraHu3MOB U €€ OTHOCUTEIbHOCTBbY», «Kpurepuu Bupa», «Bunbl-nBoiiHukm», «CTpyKTypa BUIA B
npupoze», «CrocoOsl BuaooOpa3oBanus», «leorpaduyeckoe BumooOpa3oBaHue TpPEX BHUIOB
JaHAbIIEeH», «OKOoJOornyeckoe BHA00OOpa3oBaHME BUJOB CHHHIY, «llomumionasl pacTteHuii»,
«KamnyctHo-peneunbIit ruOpu».

Ob6opynoBanue: repOapuy pacTeHHUH, KOJJIEKIMM HACEKOMBIX, uydela MTUI] U 3Beped cC
IpUMepaMu pa3IMUHbIX MPUCIIOCOOICHHM, Yyuena NTHIl U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUi
OJIM3KUX BHUJIOB, 00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMU.

JlaGopaTopHas pa6oTa «BrIsgBlIeHHEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

JlaGopaTtopnas  pabdora  «lIpucnocoOneHuss OpraHM3MOB U  HUX  OTHOCHUTEIIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Metoapl u3ydeHuss MakpodBoirouuu. IlaneoHTonmormyeckue METOABl M3YUEHUS DBOJIOLMHM.
[TepexonHbie GopMbI U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaduyeckue meroasl uzydeHus sBomonuu. CpaBHeHue ¢iopsl U GpayHbl MAaTEpUKOB U
octpoBoB. buoreorpapuyeckue odnactu 3emnu. BUbl-5HIEMUKN U PETUKTHI.

OMOpHOJIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOrHYECKHE METOAbl M3Y4YEHHUS SBOJIOLIUU.
['eHeTnyeckue MeXaHU3Mbl OHBOJIIOIIMM OHTOI€HE3a U TIOSBIIEHUS DBOJIOIMOHHBIX HOBIIECTB.
['omonornyHbple M aHaJOTUYHBIE OpraHbl. PyaumeHTapHble opraHbl M aTaBU3MbL. MoJekynspHO-
reHeTHYecKre, OMOXMMUYECKHEe M MaTeMaTHYeCKHUE METOJbl M3Y4YeHHUs 3BONOLMHU. ['oMojoruyHbIe
reHbl. COBpeMEHHBIE METO/IbI TOCTPOSHHSI (PUITOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTaIlM{ U IBOJIIOIMSI TEHOMOB.



OO06mume 3akoHOMEpHOCTH (TIpaBWiIa) ABOMIONMU. [Ipunyun cmenvt @ynxyuti. HeoOpaTtumocTh
ABOJIIOLMU. AJJanTUBHAS paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIOLHH.

JleMoHCTpanuu

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

Tabmunpl U cxembl: «DUIOTEHETHYECKUN psl JIOMIAAN», «APXEONTEPUKC», «3BEpO3yObIe
sepb», «Creromnedansiy, «Puanoguter», «CeMeHHbBIE MAOPOTHUKNY, «buoreorpaduueckue 30HBI
3emim», «lpelid xoHTHHEHTOB», «PenmukThl», «HavanbpHble CTaguM SMOPHOHAIBLHOTO PA3BUTHUS
MTO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMUHBIE Y AHAJIOTUYHBIE OPraHbDy, «PyauMeHThI», «ATaBU3MBI»,
«XpomMocoMHBIE HAaOOpHI YeNOoBeKa M IIHUMIIaH3e», «[JlaBHbIe HaIpaBJICHUS SBONIONHMY», «OO0Iue
3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIINH, TepOapuu, MYJISDKM MCKOMAEMbIX OCTATKOB OPraHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIIUA HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble rumoTe3sl poucxoXIeHHs )XKU3HA Ha 3emiie. AGnorene3 u nancrepmus. Jlonaydnsie
IPEJICTABICHUSI O 3apOKICHUM XU3HU (KpealuuoHM3M). ['Mmoresa IMOCTOSHHOIO CaMO3apOKICHUs
KU3HU U e€ onpoBeprkenue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lactepa. [Iponcxoxaenue xu3nu
U acTpoOUOJIOTHS.

OcHoBHbBIE 3Tambl HEOpPraHWYECKOW HBostouMu. llmanerapHas (reojormyeckasi) 3BOJIOLUS.
XuMuyeckasi 3BooIuUs. AOMOTreHHBI CUHTE3 OPraHUYEeCKUX BellecTB U3 Heopranuyeckux. Omnsit C.
Mumnepa u I'. FOpu. ObpazoBanue mnonumepoB u3 MoHomepoB. KoarepBarnas rumoresa A. U.
Omnapuna, runore3a mnepBuyHoro OyinboHa Jx. XomnaeiHa, reHetudeckas rumoreza [. Mémnepa.
Pu6osumer (T. Yek) u rtumoresa «vupa PHK» V. T'mnbepra. dopmupoBanme memMOpan u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emnn u metonsl €€ uzydeHus. Mckonaemple OpraHM4ecKue OCTaTKU. [ €0XpOHOIOTHs
u e€¢ meronbl. OTHOCHTENbHAS M a0COMIOTHAS TeoXpoHosorus. ['eoxpoHonoruyeckas mIKamga: S0HBI,
3pbI, IEPUOJIBL, FTIOXH.

Havanbhpie sranel opranmdeckoil sBosmonuu. IlosiBieHHe W HBOMIOLMS TMEPBBIX KIETOK.
Oomonuss  Merabosnn3Ma. BosHukHOBeHHME TMepBbIX 3KocucTeM. CoOBpeMeHHbIE MUKPOOHBIE
OMOIUIEHKHU KaK aHaJIoT MepBbIX Ha 3emiie cooliecTB. CTpoMaToauThl. [IpoKapHOTHl M 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (CMMOMOreHe3). OBOJIOLHMOHHOE IPOUCXOXKICHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX OPraHu3MOB. BOZHUKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE ATambl IBOJIOIMU BBICHIMX pacTeHuid. OcHoBHBIE apoMopdo3bl pacteHuil. Beixon
pactenuii Ha cymry. [losiBneHre COpOBBIX pacTeHUI U 3aBoeBaHUE UMHU CylIl. CeMEHHbIE PacTeHMS.
[TpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OCHOBHBIE 3Talbl 3BOJIOIMHU )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(O3bl JKUBOTHBIX. Benackas
dayna. KemOpwuiickuii B3pbIB — TOSIBIIEHHE COBPEMEHHBIX THUIIOB. IlepBble XOpAOBBIE >KUBOTHBIE.
Kuszup B Bose. DBoOIMS 1MO3BOHOYHBIX. [Iponcxoxnenne ambubuii n pentwmuii. [Ipoucxoxnenne
miiekonuTaomux U ntul. [IpuHnun xmodyeBoro apomopgo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie IO ’paM M NEPUOAAM: apXei, MPOTEpO30H, Naueo30i, Me3030ii,
KaiiHO30#. OOmas XapakTepucTUKa KJIMMara U TeosIoTMYeckux mnpoueccoB. [losiBinenne u pacuser
XapaKTepHBIX OPraHMW3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BbI COCTaB
aTMoc(hepsl.



MaccoBble BBIMHUPAaHMsS — D3KOJOTMYECKME KpU3HCHl Ipouuioro. llpuymHsl u ciencreus
MacCOBBIX BbIMHpaHHi. COBpEMEHHBIM HKOJOTHMUECKUH Kpu3uc, ero ocoOeHHocTH. IIpobrema
coxpaHeHHs 0Mopa3Hoo0pas3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHu4eckoro wmwupa. I[IpuHIMIBI KiacCMUKALUKM OPraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpan U

[Toptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, U. Y. MeunukoB, A. W. Omnapun, Jx.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmunpl u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wm3ydeHuto
camo3apoxkJaeHus: xkuszHu», «Cxema onbita C. Mumepa, I'. IOpu», «Ortanel HeopraHudeckoin
IBOJIIOLIUNY, «I'€e0XpoHOI0rnUecKas mkanay, «HadanpHble 3Tanbl OpraHu4ecKon IBONIIOLMNY, «CxeMa
o0pa3oBaHus 3yKapuoT ImyTéM cuMmOuoreHesza», «Cucrema >kHBOH Npupolbl», «CTpoeHHe BUpPycay,
«ApoMop¢o3bl  pacTeHuit», «PUHMOOUTB), «OTHOKIETOYHbIE BOAOPOCIN», «MHOIOKIETOYHbIE
Bojopociny, «Mxuy, «IlanopoTHuku», «I'o1oceMeHHbIE pacTeHUN», «OpraHbl IBETKOBBIX PACTEHUN»,
«Cxema  pa3BUTHA  JKMBOTHOIO  MHpa», «ApoMopdo3bl  KUBOTHbIX»,  «lIpocreiiumey,
«Kumeunononoctueie», «llmockue uyepBu», «YUineHucronorue», «PpiObl», «3eMHOBOAHBIEY,
«IIpecmpikatrommecsa», «Iltuupy, «Muexkonutaromue», «Pa3BUTHE JKH3HM B apXxeHCKOH 3pey,
«Pa3BuTHe XW3HH B INPOTEPO30MCKOU 3pey, «Pa3BUTHE KU3HM B MNAICO30MCKOM 3pe», «Paspurue
JKU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE XM3HU B KallHO30MCKOM 3pey, «CoBpeMEeHHas cucTema
OpPraHUYECKOTO MUPa».

Ob6opynoBaHue: repbapuu pacTeHUN PA3JIMYHBIX OTJENIOB, KOJUIEKIIMHM HACEKOMBIX, BJIaXKHbIE
npenapaTrbl JKUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM MIJIOKOXHX, CKEJEThl IO3BOHOYHBIX
JKUBOTHBIX, Uydyena NTHUIl U 3Bepeil, KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMBIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa JaboparopHas padora «Mogenuposanue onbsiToB Mwmepa—tOpu 1o
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.

JlabopaTopnasi paGora «l3yueHue u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOECHUS PaCTEHUN Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3ydeHne 0cOOEHHOCTEN CTPOECHNUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpOnoaoruu. MeToabl aHTPOIIOIOTHH.

CraHOBJIEHME TIPEACTABIECHUN O TPOMCXOXKICHUM 4YEJIOBEKAa. PelnruosHsle BO33peHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoncTBO uenoBeka ¢ KMBOTHBIMU. CrcTeMaTHuecKoe IMOoJIoXKeHHe yesioBeka. CBUETeNbCcTBa
CXOJICTBAa YEJOBEKa C JKMBOTHBIMU: CPaBHUTEIbHO-MOPQOJIOTUYECKUE, HIMOPUOIOTUYECKUE,
¢u3nonaoro-onoxumMmuyueckue, nopeaeHyeckne. OTaNUns 4eaoBeka OT KMBOTHBIX. [IpsMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOW CUCTEMBI.

JBuxyme cuibl ((pakTopbl) aHTpOIIOreHe3a: OHoJorudeckue, couuaibHble. COOTHOIIEHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJuMU aHTponoreHesza. PaHHHME uenoBeKoOOpa3Hble 00€3bsiHbI (MPOKOHCYIBI) H
paHHUE TOHTUIBl — OOIIMEe MPEAKH YeTO0BEeKOOOpa3HBbIX 00€3bsH M JIoAeH. ABCTPAJONUTEKH —
JIBYHOTME TMpenKu JoAeil. YemoBek yMelnblid, IMEepBble W3TOTOBICHHS Opyauid Tpynaa. Yenosek
NPSIMOXOJIALINM U NEepBBIN BBIXOA JrofeH 3a npenensl Adpuku. Yenosek reinenboeprekuii — oOmmii
IIPEIOK HEaHJEPTaIbCKOr0 YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHIEPTaIbCKUN KaK BH]
JIOJEM XOJIONHOTO KiauMara. YesnoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JEHUCOBCKUMI YEIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najieoreHoOMHKa.



DBOJIIOIMST  COBPEMEHHOTO YeJIOBeKa. ECTecTBEHHBI OTOOp B TMOMYJISAIUSX YeTOBEKA.
MyranuonHslii npouecc U nonumopdusMm. IlomynsuoHHbIe BOJHBI, Apeiid TeHOB, MUTpALUS U
«a¢ ekt ocHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsaTue o pace. bosbiine pacel: eBponeonHas (€Bpa3uiickas), aBcTpaio-
HerpouaHas (3KBaTOpHajbHasl), MOHIOJIOUAHAS (a3UaTCKO-aMepuKaHcKast). Bpems u mytu paccenenus
4yelloBeKa 10 IuiaHere. ENMHCTBO 4enoBedeckux pac. HaydHas HECOCTOSATENBHOCTh pacu3Ma.
[Tprcroco0IEeHHOCTh YeIOBEKa K PAa3HBIM YCIOBUSM OKPYXAIOMIe cpe/bpl. Biusaue reorpadudeckoi
cpenbl 1 apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapaele  MeToabl B (Gu3nM4eckoil  (OMOJIOTMYECKOH)  aHTPOIIOJIOTHH.
OBOJIIOLMOHHAs aHTPOINOJIOTUS U IMaJCOAHTPOIOJIOTHs YeIOBEUYEeCKUX Monyiasuuil. buocounanpHbie
UCCIICIOBAaHMSI TIPUPOJIBI YesioBeka. VcciemoBaHue KO3BOMIOIMHMUA OMOJIOTHYECKOTO M COIMAIBHOTO B
YEIJIOBEKE.

JdemMoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer  w cxembl:  «MeTonbl  aHTpomoJioTHn»,  «[OJIOBHOW  MO3r  YEIIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKelneT 4YejnoBeKa M CKeleT [uMnaH3e», «PynuMeHTsl u
aTaBU3Mbl»,  «JIBMXKyllue CHUIBl  AHTPONIOreHe3a», «OBOJIOLMOHHOE  JAPEBO  YEJIOBEKay,
«ABcTpanonurek», «YemoBek ymenblil», «YenoBek NpsIMOXOIALINI», «/eHUCOBCKUI YeI0BEK»
«Heanpepranbip», «KpomanboHub», «lIpenku udenoBekay, «ITambl 3BOJIOLUU 4elIOBEKa», «Pachl
YEJI0BEKAY.

OO6opynoBaHMe: MYJSKM OKaMEHENIOCTEeH, IMPEeIMETOB MaTepUaIbHOW KYJIbTYPbl IPEIKOB
YeloBeka, penpoaykiuu (dortorpadum) KapTHH ¢ MHQPOJOTHICCKUMHU H OMOJICHCKUMHU CIOKETaMHU
IIPOMCXOXKICHUS YeloBeKa, (poTorpaguu Hax010K UCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MOJIEJIb Yepella YeIoBeKa U Yepena HIMMIIaH3€, MOJIeb KUCTH YEJI0BEKAa U KUCTU IIMMIIAH3€, MOJCIN
TOpCa IPEJKOB YEJIOBEKa.

JlaGopaTopnasi padora «/3yueHne 0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBeKa, CBSI3aHHBIX C
HPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKA».

Tema 6. JkoJiorusi — HayKa 0 B3aHMOOTHOIICHHSIX OPraHM3MOB M HAJOPTraHM3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. Cesepiiona, J.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl m 3amaum skonoruu. CBsA3b 3KOJOTUU C APYTUMU
HayKaMH.

Mertonpl 3konoruu. lloneBble HaOmMOAEHHA. DKCHEPUMEHTHl B SKOJOTUHU: MPHUPOJAHBIE U
naboparopHble. MopaenupoBaHue B HKOJIOTMU. MOHHUTOPUHI OKpY’KaloLIEeHd Cpeabl: JOKAJIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HauEHUE DKOJIOTMUECKUX 3HAHUM Ul YeJIOBEKa. JKOJIOIMYECKOE€ MUPOBO33PEHHE KaK OCHOBA
CBSI3€M uenmoBeuecTBa C MPUPOIOH. POPMUPOBAHUE SKOJOTMYECKOM KYJIbTYpPhl M 3KOJIOTHYECKOMN
TPAMOTHOCTH HACEJIEHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynase, H. A. CeBepuos, O. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmuupel u cxembl: «Paznensl skojorum», «Metonsl sKkonorum», «CxeMa MOHUTOpPUHTA
OKpPYXKaloIleH Cpeb».

JlabopaTopnasi pabora «l3yueHne MeTO10B 3KOJOTUYECKUX UCCIIET0BAHUI.

Tema 7. OpranusmMsl 4 cpea 00UTAHUSA



Okonoruyeckre (pakTopbl U 3aKOHOMEPHOCTH MX aAedcTBuUs. Kiaccuduxanus sK0IOrM4ecKux
¢dakTopoB: abHOTHUECKHE, OMOTHYECKHEe, aHTponoreHHble. OOIME 3aKOHOMEPHOCTH JCUCTBUS
skonoruueckux QaxropoB. IlpaBmwio mumaumyma (K. IHmpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUONOHTHBIE M CTEHOOMOHTHBIE OPIaHU3MBI.

Aobuotndeckue (akropbl. CBeT Kak 3Koyoruveckuii (akxrop. [elicTBue pasHBIX y4acTKOB
COJIHEYHOTI'O CIIEKTpa HA OpraHU3Mbl. JKOJIOIMUYECKHUE IPYIIbl pACTEHUI U AKUBOTHBIX 10 OTHOLIEHUIO
K cBeTy. CurHanbHast poJib cBeTa. @oTonepuoau3M.

Temmneparypa kak »SKojoruueckuil Qaxrtop. JlelicTBMEe TemmepaTypbl Ha OpPIaHU3MBI.
[ToMKnIOTEpMHBIE H TOMOHOTEPMHBIE OPTAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts Kak skonormueckuit ¢paxrop. [Ipucrnocobnennst pacTeHuil K MOAepKaHUIO BOJHOTO
Oanmanca. Knmaccudukanus pacTeHuii 1o OTHOWIEHMIO K Boje. [IpucrmocoOneHus KXUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl oOuTaHMsT OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, II0YBEHHAas, IIyOMHHAs
NOJIIOYBEHHAsA, BHYTPUOpPraHU3MeHHas. DU3MKO-XUMHUUYECKHE OCOOEHHOCTH Cpell OOMTaHUs
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

bruonornueckne putmbl. BHemnue um BHyTpeHHHE pUTMBL. CyTOUHBIE M TOAMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUMN JKHU3HU.

XKuznennsie ¢Gopmbl opranu3MoB. llonsitne o xu3HeHHOW Qopme. JKuzHeHHBIE (OPMBI
pacTeHMil: J1epeBbsl, KYCTApHUKH, KYCTapHUYKH, MHOIOJETHHE TpPaBbl, OJHOJETHUE TPaBBI.
Kuznenusle GOpPMbI )KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOCHUS U
00pasa KHU3HHU.

buotnyeckue Qaxropbl. Bunel OMOTHYECKHX B3aWMOJICHCTBUNA: KOHKYPEHIIHS, XHIIHHYECTBO,
cumbuo3 u ero ¢opmsl. [lapazutusm, Koomepanusi, MyTyajanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3aumoneicTBus (Tormmueckue, dopudeckue, (adpudeckue).
3HayeHne OMOTHYECKUX B3aMMOJAEHCTBHM JUIs CYIIECTBOBaHMS OpPraHU3MOB B cpele OOUTAHHUS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKkonorudeckue (akropel», «CBETOBOH CHEKTp», «IKOJIOTMUYECKHUE
IPyNIbl JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TEIUIOKpOBHBIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHbIE», «DU3MOJIOTMYECKHE aJalTallud KUBOTHBIX», «Cpenbl OOUTaHHMS OPraHU3MOBY,
«buonoruyeckue putMmbl», «KuzHeHHble (opmbl pacTeHuil», <«Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMa UIMPOKOJIIMCTBEHHOTO Jieca», «JKOCUCTEMA XBOMHOro jeca», «llemm nuTanus»,
«XumnnyectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumo1o3y», «KoMmeHcammuzm.

O6GopynoBanue: repOapuu pacTEHUW U KMBOTHBIX, TIPUCIIOCOOJICHHBIX K BIIMSHUIO Pa3JIMUHBIX
HKOJIOTMYECKUX (PAKTOPOB, TepOapUu CBETONIOOUBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH,
CBETOJIIOOMBBIE, TEHEMOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAcTEeHUs, repOapuu M KOJUIEKLIUU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAacTE€HHH, dydena NTUI[ M 3BepeH, repbdapuu
pacTeHuid, OTHOCAIMXCS K Turpoduram, kcepoduram, mMe3opuTaM, KOMHATHBIE PACTEHUS JTaHHBIX
IpyN, KOJUIEKIMH XUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax, repdapuu M KOJUIEKIIMM PACTEHUH U
KUBOTHBIX, 00JIQJAIONINX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBHUM KHM3HH,
repOapuy U KOJUIEKIIMM PACTCHUH U )KUBOTHBIX PA3TUYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJIEHCTBUSX.

JladopaTropnasi padora«BrisiBiIeHIE TPUCTIOCOOJICHUI OPTAHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTtopnass palGora «BbIsBIEeHHE NPUCIOCOOJIEHUH  OpPraHU3MOB K  BIUSHHIO
TEMIIEPATYPBI».

JladopaTopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUIN U3 PA3HBIX MECT OOUTAHUSY.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKONOTUYECKNE XapaKTePUCTUKH Tomynsuud. [lonmymnsamus kak Ouonorndeckas cuctema. Porb
HEOJIHOPOJHOCTH Cpejibl, (pu3udecknx 0apbepoB U OCOOCHHOCTEH OMOJOTHH BUIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTypbl mnonyisiuil. OCHOBHBIE TMOKa3aTeld TMOMYJIALUUA: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAs M MOJIOBAasl CTPYKTYpPA, POKIAEMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTb,
MUTpALHS.

Dxoyiorudeckasi CTpykrtypa mnonyisauud. OLeHKa 4YHCICHHOCTH nonyisuuu. JuHamuka
nomymsiiu U e€ perynauus. buoTuueckuil moreHuuman nomyisiuuu. MojenupoBaHue IWHAMUKU
nomymsiuu. KpuBble pocTa YuciIeHHOCTH nonynauuu. Kpusblie BolKUBaHUS. Perymsius 4rcieHHOCTH
MOMYJISIIHAA: POJib (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TUIOTHOCTU. DKOJIOTHUYECKUE CTPATETUN
BUI0B (I'- 1 K-cTparerun).

[TonsiTue 00 oSKomoruyeckoil Hume Buga. MecrooOutanue. MHoOroMmepHass MOJENb
skojornyeckor Humu Jx.M. XarumHcona. Pa3mepsl skonmornueckord HumM. lloreHuunanbHas u
pean30BaHHAas HUILIU.

Buxg kak cucrema mnomynsuuid. Apeansl BUIOB. Buasl M UX KU3HEHHBIE CTpaTErvH.
DKOJOTUYECKIE SKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEACHHSI U MUTPALUi JKUBOTHBIX. BHOJOrMYeckre WHBA3MM YYKEPOJHBIX
BU/JIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuipl U cxeMbl: «IKOJOTMYECKHUE XapaKTEepUCTUKH momynsuun», «lIpocTpancTBenHas
CTPYKTYpa HOMmyJsiuny», «Bo3pacTHbie mupamMuabl monyasuun», «CKOpOCTh 3aCEICHHs TOBEPXHOCTH
3emui pa3InuyHbIMU OpraHu3Mammny, «Mojens sxonorudeckort Hummm [x. Y. Xaruunconay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCETCHUIO».

Tema 9. Jxos0rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBs3M MeXIy OpraHu3Mamu B
OuoreHose.

Dkocucrema kKak oTkpbiTas cucreMa (A. J[x. Tercnu). @yHKIMOHATBHBIE OJIOKH OPraHU3MOB B
HKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peIyleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu u
cetu. AGnotnueckue 010ku skocructeM. [TouBbl 1 Wikl B 9kocuctemMax. KpyroBopoT BelecT u MOTOK
SHEPTUU B IKOCHCTEME.

OcCHOBHBIE TIOKa3aTeld 3KOCHCTeMbl. bromacca W mHpoayKius. DKOJIOTMYECKHE MHUPAMUIBI
yucesl, OMomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu. HampapieHHbBIE
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKiieccuu. [IepBruHbIe U BTOPHUYHBIE CYKIIECCUU U X MIPUYUHBI.
AHTpOIIOTeHHBIE BO3/IEHCTBUS Ha cykieccuu. KimnmmakcHoe coobiiectBo. bropaznooOpasue u moiHoTa
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbie SKOCUCTEMBI. JKocucmemsvl 03€p U pek. IKocucmemvl Mopeli U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE ~ JKOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuums  Mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢uopa u ¢dayna.
CuHaHTpoOIM3anus TOpoACcKoi (ayHbl. buomornyeckoe u X03giCTBEHHOE 3HAUEHUE arPOIKOCHCTEM U
ypOOIKOCUCTEM.



3aKOoHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBHUN OpPraHW3MOB B 3KOCHCTEMaXx.
Ponv  xackaonozo sgpgpexma u 6u008-30upukamopos (Knouesvix 6ud08) 8 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKIY CMEXKHBIMM 3KOCHCTEMaMH. Y CTOWYMBOCTH
OpPraHU3MOB, MOMYJISAIUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/ICHCTBUIA.

Mexanuzmbi 6030eticmsus 3a2psA3HeHUl PAZHbIX MUNO8 HA CYOOP2AHUZMEHHOM, OP2AHUSMEHHOM,
NONYTIAYUOHHOM U IKOCUCTIEMHOM YPOBHSAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6030eticmeus. MeTof0a0Tusl MOHUTOPHUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX AIKOCHCTEM.

JdemMoHCTpauMu

[Toptpert: A. Ix. Tencnu.

Tabmuublr u cxemsl: «CTpykTypa OHMOIEHO3a», «IJKOCHCTEMa MIMPOKOIHUCTBEHHOTO JIECay,
«DJKocUCTeMa XBOMHOTO Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopot BeliecTB B 3kocucTeMey, «Llenu nutanus (macTOuIHas, AETPUTHAS )», «IKOJOTHUECKas
nUpaMujia yncen», «IKoJorudyeckas nupamyaa 0MoMaccel», «IKOJOTHYecKass MUpaMUAa SHEPTUN,
«O0pazoBanne Oonotay, «llepBuuHast cykueccusi», «BoccTaHOBIEHHE Jieca TIOCIE IOXKapay,
«JKocucTeMa o03epa», «ArpoueHo3», «KpyroBopor BelIECTB M IOTOK SHEPrUU B arpoleHO3e»,
«I[Ipumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapuu pacTeHUM, KOJIEKIIMA HACEKOMBIX, Yydelia MTUIl U 3Bepei, repdapuu
KYJBTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENTb SKOCUCTEMBI.

IIpakTuyeckas padora «3yueHnue u onucanue ypO0o3KOCHCTEMBIY.

JlabopaTopnasi paGora «/3yueHue pa3zHOOOpa3us MEIKUX TOYBEHHBIX YJIEHHUCTOHOTHUX B
pa3HBIX IKOCHCTEMAX).

JDKCKypeusi «JKCKypcuss B TUIHYHBIA OumoreoneHo3 (B IyOpaBy, Oepes3HsK, €IbHUK, Ha
CYXO/JI0JIbHBIN MM IOWMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCHCTEMY (Ha TOJIE WIIM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmerutaneraprast 000y109ka 3eMIIH, T CYIMIECTBYET MM CYIISCTBOBAIA JKU3Hb.
PazButue npeacrasnenuit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepuaackoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ coctas. JKuoe BemecTBo 6Mocdhepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdeprl. OcoOeHHOCTH OHochepbl Kak I100aTbHOM
sKocucTeMbl. /[luHammnueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTs 1 OMOre0XMMHUYECKHE
LUKJIBI (Yriieposa, a3ota). PUTMHUHOCTS ABIIEeHUH B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOWHBIE Jieca,
CMEIIaHHble U IIMPOKOJMCTBEHHBbIE Jieca, CTENH, CaBaHHbI, IYCTBIHH, TpPOMHUYECKHE Jieca,
BBICOKOTOphsi. Knmnmar, pacTuTeNnbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIHS KUBBIX CHUCTEM, OIIEHKA MX PECYpCHOTr0 MOTEHIMala u OuochepHbIX
byHKLIU.

JleMoHCTpanuu

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eochepsr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriepoja B mpupone», «KpyroBopor kuciopoga B mpupoae», «KpyroBopoT Bojabl B NPHPOIE»,
«OcHoBHbIe OMOMBI cymmy», «Knumarnyeckue mnosca 3emnu», «Tynapay, «Taiira», «CmemaHHbIH
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «llycTeiHay, « Tponudeckuii jiecy.

OOGopynoBanue: repOapuu paCTEHU pPa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. Yesi0BeKk n OKpYKaWIIAs cpeaa



DKOJIOTHYECKUE KPU3UChl U X NMpUUYMHBL. Bo3zaeicTBue uenoBeka Ha Ouocdepy. 3arpsi3HEHHE
BO3QyIIHOW cpenpl. OxpaHa Bo3ayXa. 3arpsi3HEHUE BOAHOHM cpeabl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX PeCypcoB. MI3MeHeHe KinMara.

AHTpPOIIOT€HHOE BO3JCHCTBHE HA PACTUTENBHBIN U KUBOTHBIA MUp. OXpaHa pacTUTENBHOIO H
AKHUBOTHOrOo Mupa. OCHOBHbIE NPUHLHMIIBI OXpaHbl npupoasl. KpacHele kHuru. Ocobo oxpaHsemble
npupoanblie Tepputopun (OOIIT). borannyeckue cajpl ¥ 300JI0THYECKUE TTAPKHU.

OcHOBHbIE TPUHLUIIBI YCTOMYMBOIO pa3BUTHUs 4YEJIOBEYECTBA W NpuUpoibl. ParmonanpHoOe
IPUPOJIONOIB30BAHNUE U COXPaHEHUE OMOJIOrHuecKoro pazHooopasus 3emin. O0mue 3aKOHOMEPHOCTH
IJ100abHBIX 3KOJIOTMYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpH3HCAa M €ro BepOsTHbIE
IIOCJIEICTBHUSL.

Pa3BuTHe METO0B MOHMTOPHHIA pa3BUTHS OINACHBIX TEXHOI'€HHBIX HporeccoB. Cucmemmuvle
uccneoogeanusi nepexooa K  pecypcocoepecaioweil U KOHKYPEHMOCNOCOOHOU  dHep2emuxe.
buonoeuueckoe pasnoobpasue u obuopecypcovi. Hayuonanonvie ungopmayuonnvie cucmemul,
obecneuugarowjue 00CmMyn K UH@GOpMAayuy no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OcHogbl
IKopeadunUmayuy IKOCUCmem u cnocob6os 6opvowvl ¢ buonogpexcoenuamu. Pekoncmpykyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JdeMoHcTpannn

Tabmuubl 1 cxembl: «3arpsi3sHeHne aTMoc(epb», «3arps3HeHne THAPOCchephl», «3arps3HEHne
nouBbl», «llapHuKOBBIT 3¢ dexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Mozaenu
YIPaBIAEMOrO MUPa.

Ob6opynoBanue: ¢ororpadpuu oxpaHseMbIX pacTeHUl U *KUBOTHBIX KpacHoil knHuru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErMoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YYAIOIIMMHUCS MPOTPaMM
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIPEMETHBIC U IIPEIMETHEIE.

B cTpykType JMYHOCTHBIX pE3YyJIbTaTOB OCBOCHHS IPOrpaMMbl IO OWOJOTHH BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHUE O0YYaIOUIMMUC POCCUNCKON IPaXKIAaHCKOW UACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBLHOCTH U CAMOOIPEACNCHUIO, Haluyue MOmusayuu K
0o0y4eHHIO OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHHH JMYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPAIUIUI pa3BUTHSI OMOJIOTHUECKOTO 3HAHUS, 2OMOBHOCMb U
cnocobHocmb O0Yy4aIOUUXCS PYKOBOJICTBOBATHCS B CBOEH JIEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, MPHUCYIIUMH CHCTEME OHOJOTUYECKOro OOpa3oBaHUA, Haluyue NpagoCO3IHAHUSI
HKOJIOTHYECKOU KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IpPOrpaMMbl IO OHOJIOTMU JIOCTUTAlOTCS B E€AUHCTBE
yueOHOM M BOCHUTATETBHOM JEATEIBHOCTH B COOTBETCTBHUM C TPAAUIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKHMMH U JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH, NPUHATHIMH B
oOuiecTBe NpaBWJIaMd M HOPMaMHu IIOBEJACHMS M CIIOCOOCTBYIOT IIpOLECcCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEW MMO3UMLUU JUYHOCTH, NATPUOTH3MA U
YBaXEHHUSI K 3aKOHY U TPaBOMOPSAIKY, YENOBEKY Tpylda U CTapluieMy I[OKOJICHHIO, B3aUMHOIO
YBa)KCHUsI, OEPEKHOTO0 OTHOLICHHUS K KYJIbTYpHOMY HACIEIUI0 U TPAAHUIMSIM MHOTOHAIMOHAIBLHOTO
Hapopa Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE PE3y/IbTAaThl OCBOCHUS YYEOHOro mnpeamera «bBHONOTHS» OMHKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKJICHUH,
COOTBETCTBYIOILIUX TPAJAULMOHHBIM IIEHHOCTSM POCCHMCKOro OOLIECTBa, PAaCIIUPEHHUE >KMU3HEHHOI'O
OMbITAa U ONBITAa JIEATEIBHOCTU B MPOLECCE pean3alliid OCHOBHBIX HANpaBJICHHI BOCHUTATEIbHOU
JeATEITbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpasxkaaHckoro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIMU O0YYaIOLIErocss Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I1IecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIbHOCTH MHPU CO3JaHMHM Y4YEOHBIX NPOEKTOB,
pelieHny yueOHbIX U [T03HABATENbHbBIX 3a/1a4, BHIITIOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTB ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOIIEHHUIO K SBJIECHUSM COBPEMEHHOMN
KHU3HU U OOBSICHATS €€;

YMEHHE yYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO B3aMMOICHCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COI[HAJIBHBIM TOJIOKEHHEM;

FOTOBHOCTb K COTPYAHHYECTBY B TPOIECCE COBMECTHOIO  BBIMOJHEHUS  y4EOHBIX,
MO3HABATENIbHBIX U UCCIEN0BATENbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOUIEHUS K MHEHHIO ONIMOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIMPOCOB OMOIOTHUECKOTO COJIEPKaHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh POCCUUCKON Tpa)kTaHCKOW HISHTHYHOCTH, MATPHUOTU3MA, YBAKECHHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PoauHoM, ropaocT 3a cBOil Kpaii, cBoro Ponuny,
CBO SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;



LEHHOCTHOE OTHOILIECHHE K NPUPOJHOMY HACJIEIHI0 M MaMATHUKAM IPUPOAbI, JTOCTUKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HaYeHHs] OMOJIOTUU B MMO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HH YEJIOBEKAa U COBPEMEHHOIO
00111eCTBA;

ujciHas yOexKIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO W 3amure OTedecTBa, OTBETCTBEHHOCTH 32
ero cynn0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OILICHUBATh CUTYALIMI0 W NPUHUMATh OCO3HAHHBIC PEIICHMs, OPUEHTUPYSACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTENSIM, CO3JAHUI0 CEMbUM Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS LEHHOCTEN CEMEUHOM )KMU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas O3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHHKE YMOITMOHAIIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATh KayecTBa
TBOPYECKOM JINUHOCTH;

5) ¢pusnueckoro BocnuTanus, GopMUPOBAHHUS KYJIbTYPbI 310POBbS M IMOIHOHAIBLHOIO
Os1aronosyqusi:

NMOHMMAaHWE W peanu3alus 3A0pOoBOro M OezomacHoro oOpas3a KHU3HHM (30pOBOE MUTAHHE,
COONIOZICHHE TUTHEHUYECKUX MpPaBWJI U HOPM, COANaHCHUPOBAHHBIM PEXUM 3aHATUA M OTIbIXA,
perymsipHas (pu3MYecKasi akTUBHOCTB), OCPEKHOT0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIIICHUS K
coOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHNEe [IEHHOCTH TPaBUI MHAMBHAYATFHOTO M KOJUIGKTHBHOTO O€30MacHOTO MOBEICHHUS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCJICJICTBUM M HENPUATHUS BPEIHBIX TMPUBBIYEK (YIOTPEOJICHHUS] aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYI0TO0HE;

TOTOBHOCTh K AaKTHUBHOHM JEATEIbHOCTH TEXHOJIOTHYECKONW M COIMAIbHOM HAaNpaBlIeHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BHITIOJIHSITH TAKYIO I€SITEIbHOCTD;

UHTEpEeC K pa3idudHbIM cdepaM MNpodhecCHOHATBHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBII BEIOOp OyayIieii mpodeccruu u peaaTn30oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA IPOTSHKEHNUN BCEH JKU3HMU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

DKOJIOTMUYECKU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HMCTOUYHUKY JKM3HH Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIICHHE YPOBHS OKOJOTUYECKOW KYyJIbTYpHI: TMPHOOpETEHHWE ONbITa TUIAHUPOBAHUSA
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHeE TTI00aTBFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel HX pPelieHus;

CIIOCOOHOCTH HCIIONIb30BaTh MPUOOpETaeMble MPU M3YyYEHUH OMOJOTHH 3HAHUS M YMEHHS TIPH
pemieHru TpoOJeM, CBSI3aHHBIX C PAIlMOHAIBHBIM TMPUPOJIOIIONIH30BaHUEM (COOIOACHUE TIPaBUI



MIOBEJICHUS B NPUPOJE, HAIIPABICHHBIX HA COXPAHCHHE PABHOBECHUS B DKOCHCTEMaX, OXPaHy BHIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE ACUCTBUN, IMPHUHOCAIIUX BpPEI OKPYXKAlOLEH MPUPOJHOU Cpele, YMEHHE
IPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJIOIMYECKHE IOCIECICTBUS NPEANPUHUMAEMbIX IEHCTBUH U
IIpeI0TBpallaTh HX;

HaJU4Me€ PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHHS, JKOJIOIMYECKOM KYJIbTYpbI, OIbITA
JIeATEIbHOCTH YKOJIOTUYECKON HAIIPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B ITI03HABATEIILHOM,
KOMMYHHMKAaTUBHOW M COLMAIIBHOM MPAKTHKE, TOTOBHOCTU K YYacCTHIO B IIPAKTHYECKOMN NEATEIbHOCTH
9KOJIOTMYECKOHN HalpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIECTBEHHOM NMPaKTUKH, OCHOBAHHOI'O HA JMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEJIBCKOM KYyJIbTYpbl KAaK CpPEICTBA B3aUMOJICHCTBHUS
MEXY JIOJIbMH U IIO3HAHUS MUDA;

[OHUMaHue crneuupukn OHUOJIOTMM KaKk HayKd, OCO3HaHUs e€ poiud B (OpMHUPOBAHUU
PaLMOHATILHOIO HAyYHOI'O MBILUIEHUS, CO3/JaHUH 1IEIOCTHOTO MPE/ICTaBIeHUsI 00 OKPYKAOLEeM MHUpe
KaK O €AMHCTBE IPUPOAbI, YEJIOBEKAa M OOIIECTBA, B IMO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTU OMOJIOTMH U1 COBPEMEHHOM IIMBUIM3AMK: 00ecrieueH!s] HOBOTO
YPOBHSI Pa3BUTUS MEAULUHBI, CO3JlaHHE TIEPCIEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX pellaTh
pecypcHble TpoOJEeMBbl pa3BUTH YENOBEYECTBA, TIOMCKAa IyTed BBIXOAA U3  TJI00ATBHBIX
HKOJIOTHYECKUX MpolieM u oOecreyeHHus Nepexoia K YCTOMYMBOMY Pa3BUTHIO, PAMOHAIEHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OHOJOTMYECKUX 3HAHMH B LEJISAX MOBBIILIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4acTM (YHKIMOHAJIbHOU
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

[IOHUMAaHUE CYIIHOCTH METOAOB II03HAHUA, MCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOTydyaeMble 3HaHUS AJIs aHANIN3a U OOBSICHEHUS SIBICHUI OKpYXKaroILero
MHUpa U HPOUCXOASIIMX B HEM M3MEHEHHM, yMEHHE JAenaTh 00OOCHOBAaHHbBIE 3aKJIIOUYEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCSI TAHHBIX C 1I€JIbI0 MOJyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENBHO MCIIOIB30BaTh OMOJIOTUYECKHE 3HAHMS ISl pelleHus MpodJieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHUE IIEHHOCTH HAy4YHOM JEATEIBbHOCTH, TOTOBHOCTH OCYHIECTBISATh IPOEKTHYIO U
HCCIIEI0BATENIBCKYIO IESITENIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTbH K HETIPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHUS YydeOHoro mpenMera «buomorus» BKIIOYAIOT:
3HauUMMbIe Ui (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXmpenIMeTHbIe) OOIeHAYYHbIE TOHSITHS, OTPaXKAIOUIHe IEOCTHOCTh HAYYHOW KApTUHBI MHUpa U
crieniPuKy METOOB TO3HAHMSI, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBJICHHE, TIPOIIECC, CUCTEeMa, Hay4HbIN (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNe, HaAONIO/IEHUE, W3MEpPEHUE, OJKCIEpUMEHT U JIpyTHe); YHHBEpcalbHble ydueOHbIS
neiicTBus (Io3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE, PETYISTUBHBIE), oOecreunBaroiiie GopMUPOBAHHE



(GYHKIIMOHATBLHOM T'PAaMOTHOCTH H  COIMAIBHOM KOMIIETCHIMH OOYYaroIIMXCs; CIIOCOOHOCTH
00y4aromuxcsi MCIHOJIb30BATh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHUE 3HAHUA U
YHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS B IO3HABATEIBHOM U COLMAIEHON MPAKTUKE.

B pesynbrare nzydenusi OMOIOTHH Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHus y o0ydaronerocs
Oynyt chopMUpOBaHBI TO3HaBaTelbHbIE YHHBEpCajbHbIe y4eOHbIE AEUCTBUS, KOMMYHHUKATHBHbBIC
YHUBEPCAJIbHBIE YUeOHbIC NEHCTBUS, PETYASTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE IEHCTBHSI, COBMECTHAs
JESTEIIbHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOTrPaMMbI CPEAHEro 001Iero o0pa3oBaHus JTOJKHBI
OTpaXkaTh:

OByaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH

1)0a30Bble JIOTHYECKHUE el cTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh U  aKTyaJlM3UpoOBaTh MpobieMy, paccMaTpuBaTth €€
BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOECHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIIEHUS (aHalIu3a, CUHTE3a,
CpaBHEHMsI, KIacCUpUKAIK, 0000MEHHS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUH (BBIACIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH IMOHSATHUSAMU);

OTIPEAeIIATh eI AeSITeNbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPHUH UX TOCTHXKEHUS, COOTHOCUTH
pe3yNIbTaThl JEATEIBHOCTH C [TOCTABJIEHHBIMU LIETISIMHU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHITHS ISl OObSICHEHHS (DAKTOB M SBICHUIN KUBOM TPUPOIBI;

CTPOUTH JIOTMYECKHE pPacCyXIeHUsl (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 AHAJIOTHUU), BBISIBIATH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIF0YEHUS;

IPUMEHSATh CXEMHO-MOJICJIbHBIE CpPEJCTBA JUISl IPEACTABICHUS CYIIECTBEHHBIX CBs3ed H
OTHOIICHUH B H3y4aeMbIX OHOJOTHYECKMX OOBEKTax, a TaKkKe IMPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3zpabarbiBaTh IUIAH pELIEHMs] NMpoOJieMbl C YYETOM aHAIU3a MMEIOIMXCS MaTepUalbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PpE3YyJbTAaTOB LENSM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pabdOTy B  YCIOBHUSIX pEAIbHOrO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHUBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIeA0BaTEIbLCKHE eliCTBHS:

BJIQ/IETh HaBbIKaMH Y4eOHO-HMCCIEA0BATENbCKOM M MPOEKTHON JNeATEIbHOCTH, HaBBIKAMU
paspelieHuss mpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METO/0B
pELIEeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT03HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUIbl JEATEIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHUSA, €ro
MHTEPIIPETAINU, TPEOOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM YUCIIE NPU CO3/AaHUN
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIH THIl MBIIUICHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTHEH, KIIOUYEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh H (POPMYJIHPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BATENBLHON JCATEIHHOCTH H
KU3HCHHBIX CUTYaIHsIX;

BBISIBJIATh TPUUMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 3a/1a4y, BBIJBUTATh TUIIOTE3Y €€
pelIeHus, HaXOUTh apryMEHThI AJisi JI0Ka3aTelbCTBA CBOMX YTBEPKIEHUM, 3a/laBaTh MapameTpbl U
KPUTEPHUU PEIICHHUS;



aAHAIM3UPOBATh MOJYyYEHHBIE B XOJI€ PELICHUS 3a7aud pe3yJabTaThl, KPUTHUECKHU OLEHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBI MOMCK TIepeHoca CpPeACTB M CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpemy;

YMETh MIEPEHOCUTH 3HAHUS B MI03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTaTh HOBBIE HJIEH, IIPe/IaraTh OPUTHHAIbHbBIE MTOAXObl U PELICHHS], CTABUThH IPOOJIEMBI U
3aJa4u, JOIyCKAIOUI1e albTEPHATUBHBIEC PEIICHUS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIH (TEKCTE y4eOHOro mocoOusi, Hay4IHO-
MOIYJISIPHOM JTUTEpaType, OMOJOTHYECKUX CIOBAPSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHanu3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUIOB U (OPM IMpeICTaBICHUS, KPUTHUECKU
OLICHUBATH €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dopMynHupoBaTh 3ampoChl W TPUMEHSTH pPAa3IMYHbIE METOABI TPU TIOUCKE H O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbBIX 33/1a4;

npuoOpeTaTh OMBIT  HCIHOJB30BaHUSA HMH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHI,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpAaTh  ONTUMAbHYIO  (OpMy  MpencTaBieHUS  OHMOIIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIONIb30BAaTh HAyuYHBIM $3bIK B KauecTBE CpelacTBa Mpu paboTe ¢ Ouomormyeckou
uHpOpManuell: MPUMEHITh XHUMHUYECKHEe, (U3NYECKHEe W MaTeMaTW4eCKHe 3HAKW W CHMBOJIBL,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJIB30BaTh H  IMPEoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQ/IETh HABBIKAMU PACIIO3HABAHUA U 3alUThl WH(MOpMaLKU, HHHOPMAITMOHHON 0e30MacHOCTH
JMYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSAMU:

1)o01menue:

OCYILECTBIISATh KOMMYHHUKAIIMK BO BceX cepax *KHU3HHM, aKTUBHO y4yacTBOBaTh B JUAJIOTEe WU
JMICKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOTIPOCHI, BHICKA3hIBATh CYXKICHUS
OTHOCHTEJIGHO BBITIOJHEHUS TIpEeAaraeMoi 3ajadd, YYUTHIBATb HMHTEPECHl M COTJIACOBAHHOCTH
HO3HULUHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBA OOILEHHS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
NPEINOCHIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMETh CMST4aTh KOH(DIMKTHI W BECTH
NIEPETrOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJEHCTBUS, TOHUMATh HAMEPEHHsI IPYTuX
Jqrofied, TPOSBIATH YBOKUTEIBHOE OTHOIIEHHE K CcOOeCeTHUKY H B KOPPEKTHOH dopme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHHS C UCTIONB30BaHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecCTHAS 1eATEJIbHOCTD:

NOHUMaThb M WCIOJb30BAaTh IPEUMYIIECTBA KOMAHIHOW M HMHIUBUAYaJbHOW paboTHl IpH
pelieHnn OMoJIOTHYECKO MpobIeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS IPYNIOBLIX (HOpM
B3aMMOJICHCTBYS NPU pElIeHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEMCTBUH € y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;



IIPUHUMATD L€ COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH ACUCTBHS 110
€€ NOCTWKECHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PacCHpeAciATb POiIM C y4€ETOM MHEHUH y4aCTHHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOU pabOThI;

OLIEHUBAaTh KayeCTBO CBOEr0 BKJIAJa U KaKJOI'0 YYaCTHMKA KOMaHbl B OOLIUI pe3ynbTaT IOo
pa3paboTaHHBIM KpUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HACU C IO3UMLIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh MTO3UTUBHOE CTPATETMYECKOE IOBEIACHHUE B PA3JIMYHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OgiaieHHe YHMBEPCAJbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

1)camoopranusanus:

UCIOJIb30BaTh OMOJIOTNYECKHUE 3HAHUS JJIS BBISBICHUS IPOOJIEM U MX PELCHUs B )KU3HEHHBIX U
Yy4EOHBIX CUTYaLUsX;

BbIOMpaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHHUN LIEJEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX
JIEUCTBUAX M IIOCTYNKAX [0 OTHOIICHUIO K JKMUBOM MPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYXKaroIIMX;

CaMOCTOSITEJILHO OCYILIECTBIIATh II03HABATENIbHYIO 1€ TEbHOCTD, BBIBIATH MPOOIEMBbl, CTABUTh
U GOpMyIMpOBaTH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JACATEIBHOCTH M JKU3HEHHBIX CHTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUICHHS MpOOJeMbl C YYETOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHHUIO W MPOSBICHUIO INHPOKOH 3SpYyIUMIMH B pa3HbIX 00JacTsAX
3HaHWUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIQ/IETh HaBbIKAMH I103HABATEIbHOW peQIeKCMH KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUH U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCMOJIb30BaTh MPUEMBI PEQIIEKCUH IS
OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

NpUHUMATH ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP € O3UIMH IPYTOro YeaoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3yabTaThl OCBOGHHUS cojAepkaHHs ydeOHoro mnpenmera «buomorus» Ha
yIIIyONEéHHOM YPOBHE OPHEHTHUpPOBaHbI Ha oOecreyeHne NpopMIBHOTO OO0ydeHHs] OO0ydaroUIuXcs
O6uonorun. OHM BKIIOYAIOT: cHeruduyeckre A1 OMOJOTUM Hay4yHble 3HAHMS, YMEHHUS U CHOCOOBI
JNENCTBUII 1O OCBOCHHIO, MHTEPIpPETAlMd U MPeoOpa3oBaHMIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJyYeHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B PA3IUYHBIX Y4YEeOHBIX, a TaKKe B peabHBIX
YKU3HEHHBIX cuTyauusax. [IpenMeTHble pe3yapTaTsl IPEICTaBICHbI 0 TOaM U3yUEHHUS.



[IpeameTHBIE pe3ynabTaThl OCBOCHHUSI ydeOHOro mpeamera «buonorus» B 10 Kaacce MOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M oMU OMOJOTHH B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAHNN €CTECTBEHHO-HAYYHOW KAapTHHBI MMpa, B IO3HAHUM 3aKOHOB IPUPOABI U PEIICHUU
npo0JeM pPalUOHAIbHOIO IPUPOJOIOIB30BaHMs, O BKJIAJE POCCHUMCKUX U 3apyOekHbIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIAJICHNE CHUCTEMOW OHOJOTMYECKUX 3HAaHUM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAOIIUe
Ouosornyeckue TEPMHHBI M TOHATHS (KM3Hb, KJIETKA, OpraHu3M, METa0oJIM3M, IOMEocTas,
CaMOpEryJisiliisg, CaMOBOCIIPOM3BEIEHUE, HACIIEACTBEHHOCTh, H3MEHUUBOCTb, POCT U pa3BUTHE),
Oouonoruueckue Teopuu (kinerounas teopust T. IlIBanna, M. lneiinena, P. Bupxosa, xpomocoMHas
Teopust HaciencTBeHHOcTH 1. Moprana), yuenus (H. M. BaBwioBa — o 1eHTpax MHOroo0Opasus u
IPOMCXOXKACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IE€PBOIO IOKOJEHUS,
pacuienieHus, YUCTOThl TaMeT, He3aBUCUMOTro HacyenoBaHus ['. Menens, roMolIoruyeckux psjaoB B
HacyieAcTBeHHOW n3mMeHunBocty H. V1. BaBuiioBa), mpuHUMIIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMM METOJIaMU HAy4YHOI'O ITO3HAHUS, MCIOJIb3YEMbIX B OHOJOTMYECKHX
UCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIC INPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT M 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPTraHM3MOB, B TOM 4HCiIe OakTepuid, TpuOOB, pPaCTCHHUH,
JKUBOTHBIX M 4YEJIOBEKAa, CTPOCHHUS OPraHOB M CHCTEM OPraHOB pPAacTEHUMH, >KUBOTHBIX, UEIOBEKa,
IPOLIECCOB KU3HEAEATENIHOCTH, MPOTEKAIOIUX B OpPraHU3Max pPAacTeHWUH, JKUBOTHBIX M 4YEJIOBEKa,
OMOJIOTMYECKUX IIPOIIECCOB: OOMEHa BEIIeCTB (MeTaOoIM3M), MPEeBpalleHUs SHEPTUH, OpOKCHHS,
aBTOTPO(GHOTO U TETePOTPO(PHOrO THIIOB NHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHes3a, SMOpPHOTreHe3a, MOCTAMOPHOHAIBHOTO Pa3BUTHS, Pa3sMHOKEHUS, HHIUBUAYAJIHLHOTO
pa3BUTHSL OpraHu3Ma (OHTOI€He3a), B3aUMOJIeHCTBHS T'€HOB, FeTepPO31Cca, HCKYCCTBEHHOIO 0TO0DAa;

yYMEHUE YCTaHaBIMBATh B3aMMOCBSI3UM MEXAY OpraHOMJaMM KIETKM M UX (YHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W WX (QYHKIUSMH, MEXKIY OpraHaMd W CHUCTEMaMH OPTraHOB Y
pacTeHMi, )KUBOTHBIX U YEJIOBEKa U UX (QYHKIUSAMH, MEXKIY CUCTEMaMU OPraHOB M UX (YHKIMSIMH,
MEX/y dTanaMyd OoOMeHa BELIEeCTB, TallaMU KJIETOYHOTO LUKJIAa M JKU3HEHHBIX IMKJIOB OPraHHW3MOB,
sTanamMu 3MOPHOHAIBLHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTUIOM, (PEHOTUIIOM U (haKTOpaMu Cpeabl
oouTaHus;

YMEHHME BBISBIATH OTIMYMTENbHBIE IPU3HAKA JKUBBIX CHCTEM, B TOM 4YHCIE pacTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE MHCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTMYECKYI0 TEPMMHOJIOTHIO H
CUMBOJIMKY JJIsl J0Ka3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yYMEHME peniarb OWOJIOTMYECKHE 3a/ladyM, BBISBIATH NMPUUYMHHO-CIECJCTBEHHBIE CBA3M MEXIY
UCCIIElyeMbIMH OMOJIOTHYECKUMHU MpolleccaMd U SIBJICHUSMH, JeaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJIBTATOB;

YMEHHE BBINIOJIHATD JaOOpaTOpHbIE U MpaKTHUecKue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
yueOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTaTh THIIOTE3bI, IPOBEPATh UX SKCHEPUMEHTAIBHBIMH CPEICTBAMU, (HOPMYITUPYS
LIEJIb UCCIIEI0BAHUS, AHAJIM3UPOBATH MTOJIyYE€HHBIE PE3YJIBTAThl U AEJIaTh BBIBOJBL;

YMEHHE Yy4YacTBOBAaTh B YYEOHO-HCCIEAOBATEIBCKON paboTe MO OWOJOTUM, HKOJIOTHU U
MeAMIIMHE, TMPOBOAUMONW Ha 0a3e IIKOJBHBIX HAayYHbIX OOIIECTB, U MYOJUYHO TPEACTABIATH
MOJIy4EeHHBIE PE3y/IbTaThl HA YUEHUUYECKUX KOH(DEPEHIHIX;



YMEHHE OLICHMBATh YTHYECKHE aCMEKThl COBPEMEHHBIX HMCCIEJOBaHMI B 00iacTu OHUONIOTHU U
MeIUIUHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHME, HANpaBIEHHOE M3MEHEHHE IeHOMa M
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccroHalbHON JEsSTENBHOCTH B
obOnactu OMOJIOTHMH, MEIULMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIbCKOI'O XO3siCTBa, MUIIEBOU
INPOMBIIIICHHOCTH, YIIIyOJSATh TO3HABAaTENbHBI WHTEpPEC, HANPABICHHBIM HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Npodeccnu U MPOAODKEHHE OHOJOTHMYECKOro 00pa3oBaHMsS B OPraHU3aAIMIX
cpenHero npoeCcCUOHaIbHOTO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTHble pe3ynbTaThl ocBoeHUs yueOHoro mpenmera «buomnorusi» B 11 Knacce AOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M pONU OMOJOTHH B CHUCTEME ECTECTBEHHBIX HAyK, B
(bopMUPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUPa, B TO3HAHUH 3aKOHOB MPUPOIbI U
pEIIeHUU SKOJOTMYECKHX MpoOJIeM 4YeIOBEUecTBa, a TAKKe€ B PEIICHUU BOIPOCOB PAIMOHAIBHOIO
NPUPOJIONIONB30BaHUsA, U B (OPMUPOBAHMM ILIEHHOCTHOT'O OTHOIICHUS K NPUPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX H 3apyO0EKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJACTh CHUCTEMOW OHMOJOTHYECKMX 3HAHUN, KOTOpas BKJIIOYAET OIpEAeiCHHs HU
MOHMMAaHHE CYIIHOCTH OCHOBOIOJIATaIOIINUX OMOJIOTUYECKMX TEPMUHOB U MOHATUH (BUI, IKOCHCTEMA,
ouoctepa), Omonoruveckue teopur (dBosonMOHHAS Teopuss Y. [JlapBwHA, CHHTETHYECKas TEOpHs
sBosronnn), yuenus (A. H. CeBeprioBa — o myTsix ¥ HanpasiieHusX 3Bosrounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTmdeckoro paBHoBecus JIx. Xapau w B. BaiinOGepra, 3apoJbliieBoro
cxoactBa K. M. bapa), npasuna (munumyma HO. JIuOuxa, 3KOIOTHYECKOW MHpaMUABl SHEPTHUH),
runore3bl (runore3a «mupa PHK» V. I'miibepra);

YMEHHE BIIQJECTh OCHOBHBIMH METOJAaMHM HAYYHOTO T[IO3HAHHS, WCIIOJNb3YEeMBIMH B
OMOJIOTUYECKHX HUCCIIEeIOBAaHUSIX KUBBIX OOBEKTOB M 9KOCHUCTEM (OIMHCaHue, U3MEpPEHHEe, HaOII0IeHHE,
9KCIIEPUMEHT), ClI0cO0aMU BBISBICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIACTATH CYIIECTBEHHbIC NMPU3HAKH: BHUJOB, OMOTEOIIEHO30B, YKOCUCTEM U Onocdepsl,
CTaOMIIM3HUPYIOUIETO, ABMKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa, aoNaTpUYecKoro U
CHUMITaTPUUYECKOT0 BUA000Pa30BaHUs, BIMSHUS ABMKYIIUX CHJI BOJIOIMU Ha TeHO(OH MOMYJISAIHH,
OPUCHIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWTaHUs, 4YepeloBaHMsS HaNpaBiICHUH SBOIOLMNH,
KPYrOBOpPOTa BEIIECTB M IMOTOKA YHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY MPOIECCAaMH DSBOJIIOLWH, IBHKYIIUMHU CHIAMH
AHTPOIIOTe€He3a, KOMIOHEHTAMHU Pa3IMYHBIX 3KOCHUCTEM M MPUCIIOCOOICHUSAMHU K HUM OPIaHU3MOB;

YMEHHUE BBIBIATH OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHUCTEM, NMPHCIIOCOOJEHHOCTh BUIOB K
cpezne oouTaHusl, A0MOTHYECKUX U OMOTHYECKMX KOMITOHEHTOB 9KOCHUCTEM, B3aUMOCBS3€H OpPraHU3MOB
B COOOIIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHUI B DKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHMHOJIOTHIO H
CHUMBOJIMKY JUIsl OKa3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMaTHYECKUX I'PYIII, B3aUMOCBSI3U
OpPraHW3MOB H CpeIbl OOWTaHWs, EJUHCTBA YEIOBEYECKHX pac, HEOOXOJWMOCTH COXpPaHECHHUS
MHOT000pa3us BUIOB U IKOCUCTEM KaK yCIOBHUS COCYIIECTBOBAHISI TPHPO/IHI M YSIIOBEUECTBA;

yYMEHHUE peuiath OHOJOrMYecKHe 3a/laud, BBIABIATh HNPUYMHHO-CIIEICTBEHHBIE CBS3H MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU MpPOIECCaMU U SIBJICHUSMH, JAeJaTh BBIBOABI M IPOTHO3BI HA
OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINIOJIHATDH JAOOPATOPHbIE U MpaKTUYeCKue paboThl, COONIOAATH MpaBuiIa MpU padoTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;
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eI UCCIICIOBAHMS, aHATTM3UPOBATh MTOJyICHHBIE PE3YIIbTATHI U JIENaTh BBIBOJIBI,



YMEHHE Yy4YacTBOBAaTh B YYEOHO-HCCIEAOBATEIBCKON paboTe IO OWOJOTUM, HKOJIOTHU |
MEAWIIMHE, MPOBOAUMONM Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, W MYOJIWYHO TMPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKIX KOH(PEPCHIINSX;

YMEHHUE OLICHUBATh THUIOTE3bl U TEOPHH O MPOUCXOXKICHUH JKU3HU, YSIOBEKA M UYEIOBEUCCKUX
pac, 0 IpUYHHAX, TOCICICTBHIX M CITOCO0aX MpeIoTBpalleH s II00albHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIM BBIOOP Oynymiedl mpodeccHOHANIBHOW AESITeThHOCTH B
obnmactu OWOJIOTUH, HDKOJIOTHH, MPHUPOJONOIL30BAHUS, MEIAWIIMHBI, OMOTEXHOJIOTUU, TICUXOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SHCTBA, MUINEBOW IMPOMBIIUICHHOCTH, YIIyOJSTh ITO3HABATEIHHBIN
WHTEpEC, HANpPAaBICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH MPOMECCHH W IMPOIOJIKECHUE
Ouonornyeckoro o0pa3oBaHUS B OpraHM3alMAX CpPEAHEro MPO(EeCCHOHAIBFHOTO M BBICIIETO
o0OpazoBaHusl.
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