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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o yuebHOMY TipeameTy "buonorus" (nanee - OMOIOTHS) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboraHa Ha ocHOoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepauuny, PI'OC COO, Konuenmuu npenoiaBaHust yaeOHOTO
npenMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebublii npenmer  «buonorus» yrnyonénnoro ypoBHs wu3ydenus (10-11 xiaccsr)
ABIIIETCS OJHUM K3 KOMIIOHEHTOB MpeaMEeTHON oOsiactu «EcTecTBeHHO-Hay4yHbIE MPEIMETHD).
Cornacuo monoxenusim PI'OC COO mpodunbHbie y4eOHBIE TNpPEAMETHI, H3y4daeMble Ha
yriyOJIEHHOM YpPOBHE, SIBISIOTCS criocoOoM muddepeHmanuy o0ydeHuss Ha YpPOBHE CPEIHEro
obmiero o0pa3oBaHMs W IMPHU3BaHBI O0ECHEUUTh IMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIHM,
CpeIHUM OOIIKUM, CpPEeAHHM MPOPECCHOHANBHBIM H BBICIIUM oOOpa3oBaHHeM. B To jxe Bpems
KaX/bIi M3 3TUX Y4eOHBIX MPEIMETOB TOJDKEH OBITh OPHEHTHPOBAH HAa MPUOPUTETHOE pPEIICHUE
o0pa3oBaTeNbHbIX, BOCIUTATENbHBIX W PAa3BUBAIOIIUX 3a/lady, CBSI3aHHBIX C MpodopueHranueit
o0y4aromuxcsi W CTUMYJIMPOBAaHMEM HMHTEpeca K KOHKPETHOHM O00JacTH HAy4YHOTO 3HAHU,
CBSI3aHHOTO C OUOJIOTHEH, MEAUIIMHOM, SKOJIOTHEH, ICUXOIOTHEH, CIOPTOM UM BOCHHBIM JIETIOM.

[IporpamMma no yueOHOoMy npenmety "buosorus" gaér nmpencraBieHHE O LIETU U 3a7adax
u3ydeHus ydebHoro mpeameta «buonorus» Ha yriyOn€HHOM ypoOBHE, ONpeAelsieT 00s3aTeNbHOe
(MHBapuUaHTHOE) IMpPEIMETHOE COJAEpXkKaHHE, €ro CTPYKTYpUpOBAaHUE IO pa3jeiaM U Temawm,
pacnpeziefieHue Mo KjiaccaM, peKOMEHAYET MOC/Ie0BaTeIbHOCTh U3YUYEeHUS y4eOHOro MaTtepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA Y4€OHOTO MPOIIecca, BO3PACTHBIX
ocobeHHOCTel o0yyaromnuxcs. B mporpaMmme no 6Moa0ruu peanr3oBaH NPUHIUI IPEEMCTBEHHOCTH
C U3y4YeHHMEM OHOJOTMM Ha YpPOBHE OCHOBHOTO o0OmIero oOpaszoBaHus, Onarojgaps demy
MPOCMATPUBAETCA HAIMpPABJICHHOCTh HA TMOCIEAYIOIIee pa3BUTHE OUOJOTUYECKUX 3HAHHM,
OpPUEHTHPOBAaHHBIX Ha (hOpPMUpPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOJIOTMYECKOTO
MBIIUICHUS], IPEJCTABICHUN O 3JOPOBOM 00Opa3e KU3HU, HA BOCIHUTAHUE OEPEeKHOTO OTHOILIEHUS K
OKpY’Kalollle MmpUpoaHOU cpene. B mporpamme mo OHOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peamuzanuu TpedoBanuiit I'OC COO k mIaHUpPyeMbIM
JMYHOCTHBIM, METANpeJMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHUus W B (OPMHPOBAHUU
OCHOBHBIX BMJIOB Y4eOHO-TIO3HABATEIBHOM  JEATEIBHOCTH OOYYalOIUXCS IO OCBOEHHUIO
co/iepaHusl OMOJIOrMYECKOTr0 00pa30BaHMs HA YPOBHE CpEHEro 0011Iero o0pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeiHero ooOmero oOpa3oBaHUsS 3aBepIIaeT
Ouonoruueckoe oOpa3zoBaHHE B IIKOJE U OPUEHTUPOBAH HA PACUIMPEHUE U YIIIyOJeHHE 3HAHUI
o0yyaroImuxcs 0 )KMBOH MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON M KJIETOUYHOM OHOJIOTUH, SMOPHOIOTUU
1 OMOJIOTMM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOIOIMH, IBOJIFOLIMOHHOTO YUYEHUS U SKOJIOTUH.

N3yuenune yuebHOro npeaMera «buosnorus» Ha yriayOoJeHHOM YpOBHE OPMEHTHPOBAHO Ha
MOJMOTOBKY O0YyYaroMxcs K MOCIEAYIOIMEMY MOTYyYeHHIO OMOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusax cpeaHero mnpodeccuoHanbHoro obpa3zoBaHus. (OCHOBY €ro Cojaep:kKaHUs
COCTaBIIIET CHCTEMa OWOJIOTWYECKHX 3HAHHWH, IOJYyYEHHBIX IPH HM3YYCHHUH OOyUYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3leioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOJY4arOT pa3BuUTHE. Tak, paclIUpeHbl U YriayOJIeHbI
OMoJIOrHYeCcKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me YeaoBeka, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOIMOJHUTEIBHO BKJIIOYEHBI OMOJIOTMYECKHUE CBEACHUS MPHUKIATHOTO U
MIOUCKOBOTO XapakTepa, KOTOpbIE MOKHO HCIOJb30BAaTh KAaK OPHUEHTUPBI Ul MOCIETYIOLIEro
BbIOOpa Tipodeccnu. Bo3mokHa Takke WHTETpanusi OMOJOTHYECKIX 3HAHUH C COOTBETCTBYIOIUMHU
3HAHUSIMH, [IOJYYEHHBIMH OOYYalOIIMMUCS TpU H3y4eHUH (GU3UKU, XUMUH, reorpadpuu U
MaTeMaTHKH.

CrpykTypa mnporpammbl mo ydeOHOMy mpeamery "buonorus" oTpaxkaeTr CHCTEMHO-
YPOBHEBBIM U SBOJIIONMOHHBIA MOAXOABl K H3ydeHHto Ouonoruu. CoriacHo UM, H3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS JKUBBIX CHUCTEM Pa3HOI'O YpPOBHS OpraHHM3aIluH,
ABOJTIOIMN OPTaHUYECKOTO MUpa Ha 3emiie, COXpaHEeHHsI OMOJIOTHYECKOTO pa3HOOOpa3us MIaHETHI.
Tak, B 10 xmacce u3y4yaroTcsi OCHOBBI MOJIEKYJISIDHOW M KJIETOYHOM OMOJOrMM, SMOPHOIOTUU U
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OMOJIOTUM Pa3BUTHS, TCHETUKU U CEJCKIUU, OMOTEXHOJOTHMH W CHHTETHYECKOH OHOIIOTHH,
aKTYaJIM3UPYIOTCS 3HAHMWS OOYYalolUXCs MO OOTaHWKE, 300J0THUH, aHATOMHUHU, (U3HOJIOTHUU
yenoBeka. B 11 kmacce M3ydaroTcsl SBOJIIOLMOHHOE YYEHHE, OCHOBBI JKOJOTUHM M YUYEHHE O
ouocdepe.

VYuebublii npeamer «buonorus» mnpu3BaH 00ECEYUTh OCBOCHHE OOYYaIOLIMMHUCS
OMOJIOTHYECKUX TEOpU U 3aKOHOB, UJIeH, IPUHIIUIIOB U MPaBUIL, JIS)KAIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpA, 3HAHUA O CTPOEHUHM, MHOTO00OpasMM M OCOOCHHOCTSAX
KJIETKH, OpraHu3Ma, MOMYJISAIUH, OHOIEH03a, JKOCHUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, IPUKIIAIHBIX ACHIEKTaX OMOJIOTHMYECKHX
3HaHuUU. g pa3BUTUS W TOANEP)KAHUS HHTepeca oOydaroluxcsi K OHOJOTHMU Hapaay co
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MarepHaja B COJAEP)KAaHHHM MPOTPaMMBI 1O OHOJIOTHU
MPElyCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAHOBJIGHHWS M Pa3BUTHUS TOM WIM WHOM oOnactu
OuoNorny, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pPEUICHHE BaXHEUIIMX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEM.

Lenp nzydenus yueOHoro npenmera «buomnorus» Ha yriyOlI€HHOM YpOBHE — OBJaJCHHE
00y4JaroIMMUCS 3HAHUSIMH O CTPYKTYpPHO-(PYHKIIMOHATBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra W TpHOOpETeHHWE YMEHHMH WCIIONb30BaTh 3TH 3HaHHMA B (OPMHPOBAHWU HHTEpeca K
onpenenéHHOM 001acTh NPOPECCHOHANBHON NESATENbHOCTH, CBSI3aHHOM C OHOJOTHEH, WiIu K
BBIOOPY yueOHOTO 3aBeIeHHs I TPOAOIDKEHHUS OMOIOTHYECKOT0 00pa30BaHMs.

Joctuxenue 1enu u3ydeHus: yueOHoro npeamera «buoiorus» Ha yriyOoJlIEHHOM ypOBHE
o0ecrieunBaeTcs perIeHueM CIeTYIOINX 3a/1au:

OCBOEHHE  OOYyYalOIIMMHUCA CHCTEMbl OHOJOTMYECKHX 3HaHW: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHIIETIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W IpaBHIIAX,
COCTaBIISIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O CTPOSHUH, MHOTO0Opa3uu
U OCOOEHHOCTSIX OHOJIOTMYECKUX CHCTeM (KJIETKa, OpPraHu3M, MOIMYJSIUs, BUJ, OHMOTCOILICHO3,
ouoctepa); 0 BBIIAIOMINXCSA OTKPBITHSIX U COBPEMEHHBIX HCCIIEI0BAHUAX B OMOJIOTHH;

O3HaKOMJICHHE  OOyJaromuxcs C  METOJaMH  TIO3HAaHUS  JKMBOH  TPUPOMBL:
UCCJIEIOBATEIbCKUMU METO/aMU OMOJIOTHUYECKUX HayK (MOJEKYJSIPHON M KIETOYHOW OMooruw,
AMOPHOJIOTHN W OHMOJIOTUU PA3BHUTHUS, TEHETHKH M CEJCKIMH, OMOTEXHOJOTHMH M CHHTETUYECKOM
O1oJI0THH, MTAJIEOHTOJIOIUHU, SKOJIOTHH); METOaMHU CAaMOCTOSITEILHOTO MTPOBEACHUS OMOIOTHYECKUX
UCCIIeIOBaHU B Jyrabopatropud W B TpUpoie (HAOMIOJEHHWE, HW3MEpPEeHHE, OKCIICPUMEHT,
MOJIETUPOBAHME);

OBJIaJICHUE OOYYArOIIMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HaXOJWTh, aHAIM3UPOBATh M
UCIMOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAIUIO; MOJIb30BAaThCS OMOJIIOTMYECKON TEepMHUHOIOTHEH U
CHUMBOJIMKOMW; YCTAaHABIMBATH CBSI3b MEXK/Y Pa3BUTHEM OMOJIOTUHU M COIIMATHHO-IKOHOMHUYECKUMH U
HKOJIOTHYECKUMH TpoOIeMaMu 4eJI0BEYEeCTBAa; OLIEHWBATh MOCIEJICTBHUS CBOEH AEATENbHOCTH IO
OTHOWIEHWIO K OKPYXAIOWEH TNPUPOIHONW Cpeae, COOCTBEHHOMY 3J0POBBIO U 3/J0POBBIO
OKPYXAIOIIUX JIIO/Iel; O0OOCHOBBIBATH W COONIOAATH Mepbhl MPOMUIAKTUKA WHEOEKIIMOHHBIX
3a00JIeBaHUi, MpaBWia TMOBEACHUS B TPUPOJE W obOecredeHus: Oe30MmacHOCTH COOCTBEHHOMU
JKUZHEJEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyallUAX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa;
XapaKTeprU30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00y4arolUXcs MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBa C BBIIAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMH HCCIICJOBAaHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMH, METOJ0JIOTHEH OHOJIOrMYecKoro HCCIe0BaHUs, IPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~ HCCICIOBAHWN, peIIeHUs OWOJOTMYECKHX  3a7ad, MOJEIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHUE y OOYYAIONIMXCSl IEHHOCTHOTO OTHOWICHHS K JKUBOW MPHUPOJIE B IIETIOM H K
OTHEeNbHBIM €€ o0BbeKTaM U SBJICHHUAM; (POPMHUPOBAHUE HKOJOTHUYECKOM, TIe€HETHYECKOH
IPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEIACHUS B TPUPOJAE; HWHTETPAIlMH ECTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJaroMIMMUCS KOMIIETEHTHOCTH B PAIlMOHAIBHOM MPHUPOIOOIB30BAaHUN
(coOmroenue mpaBuil MOBEACHUS B IPUPOJE, OXPAHbI BUA0B, IKOCUCTEM, OHMOC(hEphI), COXpaHEHUH
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COOCTBEHHOT'O 37I0POBbSI M 3I0POBbSl OKPYXKAIOIIUX JIOJACH (coOmomeHuss Mep NpOoQHIaKTUKU
3a0oneBaHui, obecrieueHue O€30MAaCHOCTU KHU3HEACATEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUAX
NPUPOIHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHHS OMOJOTMYECKUX 3HAHUU U
YMEHUH B NOBCETHEBHOM KU3HU;

CO3JIaHME YCIOBUH Ui OCO3HAHHOTO BbIOOpa OOYHYAIOIMIMMUCS WHIMBHIYaTbHON
o0pa3oBaTeNbHON  TPaeKTOpUM, CIOCOOCTBYIOIIEH — MOCHeAyomeMy  NpodecCHOHATLHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C MHIMBHIYyaJIbHBIMI HHTEPECAMU U TIOTPEOHOCTSAMHU PErHOHA.

OO1iee 4yuCIIO YacoB, OTBEAEHHBIX Ha HM3y4yeHHE OHMOJOTMU Ha YrIyOJEHHOM YPOBHE
cpenHero obmiero oopasoBanus, cocraiseTr 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hefieno), B
11 kmacce — 102 yaca (3 yaca B HEJEINIO).

Otbop opraHu3amMoHHBIX (OPM, METOAOB U CpPeACTB OOydYeHUs OHOIOTHH
OCYIIECTBIISIETCS C YYETOM cHelu(UKA €ro CoJep>KaHus U HANpaBICHHOCTH Ha MPOJOJDKEHUE
Ouonornyeckoro o00pa3oBaHUS B OpTraHU3AIMAX CPEIHEr0 NPOPECCHOHATBHOTO W  BBICIIETO
o0OpazoBaHwUs.

OO0s3aTenbHBIM YCIOBHEM NpU OOyYeHHHM OHOJOTMH Ha YriayOJIEHHOM YpOBHE SIBIISIETCS
MpOBeJICHHUE JIa0OPATOPHBIX U MpakTHUeCcKuX paboT. Takke yyactre 00yJaromuxcs B BBIIIOJIHEHUU
NPOCKTHBIX U y4eOHO-MCCIIEAOBATENLCKUX paboT, TeMaTHKa KOTOPBIX OMPENeNsIeTcsl yUYUTeIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanve  MpOrpaMMbl,  BBIICJIICHHOE KYPCUBOM, HE  BXOOUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHAss Hayka. Kparkas mcropust pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble WUMU mpobiembl. DyHIaMeHTalbHbIE, MNPHUKIAIHBIE U
MOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI
mupa. [Ipodeccun, cBs3annpie ¢ Ouonoruei. 3HaueHUe OMONIOTHH B MPAKTHUYECKON NEATeIHHOCTH
YeJI0BEKa: MEULUHE, CEIbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPAaHE IPUPOIBL.

JdemMoHcTpanuu

Ioptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apsei,
I'. Menpens, B. W.Bepuanckuii, WM. II. IlaBnoB, W. W. MeunukoB, H. W.Basunos, H.
B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuiel 1 cxembl: «CBsI3b OMOJIOTHM € IPYrMMH Haykamu», «Crucrema OMOJIOTMYECKUX

HaYK».

Tema 2. ’KuBble cucTeMbl 1 X H3YYEeHHE

JXuBbie cucTembl Kak mpenaMeT n3ydeHus: Ouonoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CII0XKHOCTh U YIOPSAIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOPraHU3alMsl, CAMOBOCIIPOM3BENCHHE, Pa3IpPaKUMOCTh, U3MEHUNBOCTb, POCT H
pa3BUTHE.

YpOBHM OpraHu3alMd >KUBBIX CHUCTEM: MOJEKYJISPHBIMA, KIETOYHbIA, TKAHEBBI,
OpraHU3MEHHBIN, MONYJISAIMOHHO-BUA0BOM, SKOCUCTEMHBIHN (OMoreoneHoTHUeCKuil), OMochepHBbIi.
[Tpoueccsl, mpoucxoasue B KUBbIX cucTteMax. OCHOBHbBIE MPU3HAKK KUBOTO0. JKu3Hb Kak gopma
CyllleCTBOBaHUsA MaTepuu. Hayku, n3ydaromye ;KuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3alUu.

N3yuenne xuBbIX cucreM. Metonbl Ouonormdeckor Hayku. HaOmrioneHue, m3mepeHue,
JKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsTHe 0 3aBUCUMON U HE3aBUCUMOU NIEPEMEHHOM.
IInanupoBanue skcnepuMmeHTta. IlocranoBka u nposepka runore3. HymeBas runoresa. [lonsarue
BBIOOpKH M €€ J0cToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JTOCTOBEPHOCTH
IIOJIyYEHHBIX pe3yJabTaroB. IIpuumMHBI HCKaKeHUA pe3ysibTaroB JKcnepuMmeHTa. IlonsaTume
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel 1 cxembl: «OCHOBHBIE TMpPHU3HAKK JKU3HW», «bHOJOrMYecKkue CHCTEMBI»,
«CBoiicTBa XHMBOM MaTepun», «YpOBHU OpPraHU3alMM KUBON MpUpoabl», «CTpoeHHEe KUBOTHON
KIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHU3Ma», «bHoreoneHos»,
«buocdepar, «Meroabl U3ydeHUs KUBOU MIPUPOIBIY.

Ob6opynoBanue: 1abopaTopHoe 000pyIOBaHKE Ul IPOBEJCHUS HAOIIOCHUN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IpakTuyeckass padora «/Icnonp30BaHUE Pa3IUMYHBIX METOAOB IPHU HU3YYEHHUH >KUBBIX
CHUCTEMM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(DYHKIIMOHAIbHAS €IMHULA XKUBOTO. VICTOpPHUS OTKPBITHS KIETKH.
Pabotet P.I'yka, A.JleBenryka. Kierounas teopust (T.IlBann, M. Illneiinen, P.Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl MOJIEKYNSIpHOM M KJIETOYHOW OMOJNOrMHM: MHUKPOCKONHUS, Xpomartorpadus,
anekTpodope3,  METOJl  MEUYEHBIX  aTOMOB,  Ju(QepeHIHaIbHoe  LHEeHTpU(yrupoBaHue,
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KYJIbTUBUPOBaHUE KIIETOK. M3yuenue @uxrcuposantvix K1emox. OneKTpoHHas
MUKpockonus. Kongokanvras mukpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemMoHcTpanuu

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

Tabnuipl 1 cxeMmbl: «CBETOBOM MHUKPOCKOID, «DJIEKTPOHHBIH MHUKpPOCKOM», «lcropus
Pa3BUTHSI METOZI0B MUKPOCKOIIUI.

OO6opyioBaHue: CBETOBOM MHUKPOCKOII, MHKpPONpENapaTbl pPacTUTENBHBIX, XHBOTHBIX U
OaKTepHaAIbHBIX KICTOK.

IpakTuuyeckasi padora «/3yyeHne METOAOB KJIETOUHOW Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKH

XUMHYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIBTPaMUKPO3JIEMEHTBL. Boaa u €€ poib
KaK pPAaCTBOPUTENS, PEAarcHTa, Yy4acThe B CTPYKTYPUPOBAHHMU KIETKH, TEIUIOPETYJIALHNH.
MuHepalibHbIE BEIIECTBA KJICTKH, UX OMOJornyecKast pojib. POk KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BemecTsa KiIeTkU. buonorndeckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl O€IIKOBOM MOseKynbl. [lepBudHas cTpykrypa Oenka, menTHIHas CBS3b.
Bropuunas, TperuuHas, u4erBepTHuHass CTpyKTypbl. JleHarypauus. CBoiicTBa  O€JIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxun 6enkoB. [lpuonut.

VYraeBoasl. MoHocaxapubl, JUcaxapuiabl, OJUrocaxapuabl U moiucaxapuabl. OOmmi
IUTaH CTPOEHUS U (PU3UKO-XUMHUECKUE CBOICTBA yriieBo10B. bruonorniyeckne GyHKINU YrieBOIOB.

Jlunuaer. IMuapodunsHO-THIPOPOOHBIE CBOIiCTBA. Knaccudukanms JIUIIUIOB.
Tpurnunepunabl, Gochomunuasl, BOCKH, cTepouabl. buonormueckue ¢yHKumu aumuaoB. OOmme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKyuecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
IOJIYIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JJHK u PHK. Crpoenune HyknenHoBbIX KucinoT. Hykieorunusl.
[Mpunmun  xkomruiemeHntapHoctd. [IpaBuno Yapradda. Crpykrypa JHK — nBoitnas crupains.
Mectonaxoxaenue u ouonornueckue ¢pyukuu JHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B Mmojekyine AT®. buonorudeckue
¢ynkuun  AT®. BoccTaHoBIEeHHBIE TEPEHOCUMKH, WX (GYHKIMUM B KJeTke. /[pyeue
nykneosuompugpocpamol (HT®). CexBennpoBanue JJHK. Memoowr eenomuku, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE M OMOPU3MYECKHE MCCIETO0BaHUS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpbl OMOMoOJeKy. Moodenupogarnue cmpykmypsl U QYHKYuti OUOMONEKY
u ux komniekcos. Komnvromepnwiti Ousaiin u op2aHuyecKull Cunmes OUOMONIEKYI U UX HENPUPOOHbIX
amHano2os.

JdemMoHcTpanuu

Hoptpertsr: JI. [Tonunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, . Canrep,
C. lIpy3unep.

Jlnarpammel: «PacnpeneneHue XMMUYECKMX  JJIEMEHTOB B HEXHUBOM  IIPUPOIE»,
«PacnpeneneHrne XUuMUYECKUX JJIEMEHTOB B )KUBOU MTPUPOIEN.

Tabmuuel u cxemsl: «Ilepuoguueckas TabiuIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYNbl BoAbl», «BemiectBa B cocTaBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€IKOBON MOJIEKYNbl», «CTpoeHHE MOJEKYN YriaeBoAoB», «CTpoeHHe MOJEKYI
munuoBy», «HyknenHoBwie KUCIOTE, «CTpoeHue MoJieKyabl ATD.

OO6opynioBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlabopaTopnasi pabora «O6HapykeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIHII.

JlabopaTopHas padora «/ccinenoBanue HYKIEHMHOBBIX KUCIIOT, BBIICIICHHBIX U3 KIIETOK
Pa3INYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIMHU KIETKH



Tumnbl kiIeToK: 3yKapuoTHdeckas W mpokapuoTuyeckas. CTpyKTypHO-(pYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CrpoeHue mpokKapuOTHYECKOW KieTku. Kierounas creHka OakTepuid ©  apxeil.
OcoOeHHOCTU CTpOEHHs TeTepoTpoPHON M aBTOTPOGHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenre u (GpyHKIMOHUPOBAHUE dyKapUOTHUeCKOW kieTku. [lnasmaruueckas memOpaHa
(mma3manemma). CrTpykTypa IJIa3MaTH4ecKoW MeMOpaHbl. TpaHCIOpPT  BEIIECTB  4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbId (muddys3usa, obneru€énnas auddy3us), aKTHBHBIN
(mepBUYHBIA W BTOPUYHBIA AaKTUBHBIA TpaHcmopT). [lomymponuraemocts memOpansl. Pabota
HATPUN-KaJIMEBOr0 Hacoca. DHIOLUTO3: MUHOLUUTO3, (aromuro3. Jk3ouuto3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHM, TpHOOB.

Hurommazma. Lutozonb. Lutockener. JIBwkenue murToria3mMbl. OpraHouIbl KIETKH.
OpHoMeMOpaHHBIE OpraHoWbl KIETKH: sHpomiasmarudeckas cerb (OIIC), ammapat ['ombmxkw,
JU30COMBI, UX CTpoeHHEe W (QYHKIHH. B3auMOCBSA3b OJHOMEMOpPAHHBIX OPraHOMJIOB KIJIETKH.
CrpoeHne TrpaHyISIpHOTO peTukynyma. Mexanusm nanpaeienuss 6eakos 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CHHTE3  KJIETOYHbIX  MeMmOpaH. [nmagkuii  (arpaHynsipHBIi)
SHIIOTIA3MATHYECKU peTuKyayM. CekperopHas ¢yHkuus anmapara [ombmku. Moougpukayus
oenxos 6 annapame Ionvoocu. Copmuposxa benxoe ¢ annapame I onb0ocu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyosn pactutenbHbIX KieToK. Kinerounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~OpPraHOWIBI KJIETKH: MHUTOXOHIPUHU, IUIACTUIBL. [Ipoucxodscoenue
mumoxonoputi u naacmuo. Cumobuocenes (K.C. Mepesckosckui, JI. Mapeynuc). CtpoeHue u
byHKIIMM  MUTOXOHApUN u 1iactud. [lepBuuHbIE, BTOPUYHBIE U  CIIOXKHBIE TLIACTHJIBI
(OTOCUHTE3UPYIOIIMNX FYKAPUOT. XIJIOPOILIACTHI, XPOMOIIIACTHI, JISMKOIIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opranouasl kieTku CtpoeHue u QyHKIUU HEMEMOpaHHBIX OPraHOUIOB
KJIETKU. Pubocomsl. Ilpomescymounvie Qunramenmul. MuxkpoduiiaMeHTbl. Akmunogvle
MUKpogurameHmol. MpiiieuHble KIIETKU. AKmuHogvle KOMHNOHEHMbl HeMblULeYHbIX
kremox. MukpotpyOouku. Knetounsiii nentp. CTpoeHHE U JBUKEHHME JKITYTUKOB M PECHUYEK.
Muxkpotpybouku 1uToIiazMel. Llentpuons. berku, accoyuuposantvle ¢ MUKpopuiamenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Snpo. Obosouka g1apa, XpOMAaTUH, KapuoIjiasMma, SIPbILKH, UX CTPOEHHE U (DYHKIUH.
SAnepHblii OenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE pacIoOJIOKEHHE XPOMOCOM B HHTEp(azHOM
aape. dyxpomamun u 2emepoxpomMamut. bBenku XpomaThHa — TUCTOHBL. JJuHamuka s0epHOL
0bon0uKkU 8 Mumose. foepHuiii mpancnopm.

Knerounsle  BkmroueHusa.  CpaBHUTENbHAas ~ XapakTEpPUCTUKA  KIETOK  DYKApUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdemoncTpanuu

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

Tabmuuel u  cxembl: «CTpoeHUE 3SYKAPUOTHUECKOH KieTKu», «CTpoeHHe KUBOTHOMH
KIeTKn», «CTpoeHue pacTUTEIbHOU KIETKn», «CTpoeHHue MUTOXOHApUHN», «Snpo», «CTpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opyoBaHME: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparhbl OaKTepHUaIbHBIX KJIETOK.

JlaGopaTopHas padora «/3ydeHne CTpOEHUS KIETOK Pa3IudHbIX OPraHU3MOBY.

IpakTnuyeckas pa6ora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHnasi padora «/ccnenoBanue 1asMolin3a M JEIIa3MOIN3a B PACTUTENBHBIX
KJIETKaxX).

IpakTuyeckasi padora «/3ydeHne IBUKEHHSI LUATOIUIA3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHUe JHEPTUM B KJIeTKe

ACCUMMIISIIMS U TUCCUMWISILIUA — JIBE CTOPOHBI MeTabosm3Ma. Tumbsl oOMEHa BEIEeCTB:
aBTOTPO(HBIA U reTepoTpodHBIA. YyacThe KUCIOpoaa B OOMEHHBIX Ipolieccax. JHEpreTHieckoe
oOecrieyenue kietku: npespauienne AT® B oOMeHHbIX mporeccax. DepMeHTaTUBHBIN XapakTep
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peaknuii KJIeTouHoro meradosiu3ma. DepMeHThl, UX CTPOCHHUE, CBOWCTBA M MEXaHU3M JICHCTBHIL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHWYECKUX KaTalu3aToOpoB. belku-akTuBaTOphl U
OCNKH-UHTHOUTOPBI. 3aBUCUIMOCTh CKOPOCTH (PEpMEHTATHBHBIX PEAKIIUN OT Pa3INYHbIX (PaKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHMYECKUX BeWECTB B KieTke. DoTocuHTe3. AHOKCUSEHHbIU U
oxcueennviti  pomocunmesz y  baxmeputi. Ceemocobuparowue  nueMeHmvl U - NUSMeHmbl
peaxyuonHozo yeumpa. Ponp xyoporuiactoB B mpouecce ¢otocuHTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cs., C4. u CAM-muner  ¢pomocunmesa. TlpogykTUBHOCTH (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUDUIHPYIOIINE
OakTepuu, xene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HAUEHUE XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Bunbl Opoxenwus. [IpoaykTel OpoXeHUsST U UX UCHOJIL30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MbI KaK OOBEKTbl OMOTEXHOJIOTMM W BO30YIUTENU
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTuueckoro obmeHa. I[loAroTOBUTENBHBIN ITall.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okucieHHe, WM KIETOYHOE JbIxaHHe. Polb MUTOXOHApUN B Ipolieccax
OHMOJIOrN4YECKOro OKHCJICHUS. [Muxnuueckue peaxuuu. OxucnuTenpHoe
dbocdopunupoBanue. Snepeus membpannoco 2paouenma npomornos. Cunmes ATD@: paboma
npomonnou AT®D-cunmaszwi. [IpenMyiiecTBa adpoOHOTO IMTyTH 0OMEHA BEIIECTB Iepe aHAIPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOr0 OOMEHa.

JdemMoHcTpauuu

Hoptrpersr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel 1 cxeMbl: «POTOCUHTE3», «IJHepreTudyeckuii oOMen», «buocuHTe3 Oerkay,
«Ctpoenue GepMeHTa», «XEMOCUHTE3Y.

O6opyaoBaHKe: CBETOBOI MUKPOCKOII, 000PYIOBaHHE JJIsi PUTOTOBICHHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHasi pa6ora «/3yueHne KaTalUTHUYECKON aKTHMBHOCTU (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopuass padora «/3yueHue (EepMEHTATUBHOIO paclIeIUIEHUs IMEepOKCcHUIa
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopuas padora «CpaBHeHuUE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U AbIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuyum matpuyHoro cusresa. IIpyHINI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MaTPUYHOTO
cuHTe3a. Peanmzanms HacnencTBeHHoM wuHGopmaruu. [eHeTHyeckuid KOJA, €ro CBOMWCTBA.
Tpanckpunuusa — matpuunbiii cuHTe3 PHK. IlpuHumnel TpaHCKpUNIMU: KOMILIEMEHTAPHOCTD,
aHTUNApPaIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yyactue tpancnopTHeix PHK B OunocunTesze Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Cogpemennvie npeocmagnenuss o cmpoenuu 2enog. OpraHuzanusi reHoMa y IpOKapuoT U
9yKapuoT. Perymsiuus akTUBHOCTM TEHOB Yy mpokapuoT. [umnoreza omepona (®P.XKako0,
K. Mano). Monekynsapuvle mexanuzmvl 3Kcnpeccuu 2enos y 3ykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTounslit romeocras.

Bupycol — HekneTouHnble (OpMbI )KM3HU U OOJUraTHbIe napa3uThl. CTpOeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, pETPOBHPYCOB, OakTepuodaros. JKusznennviti yuxn JJHK-codepocawux upycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Oopamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHble 3aboneBaHusi uenoBeKa, JKUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u anaiuz 6oabuiux maccusos («bigdata») cmpyxmypHuix
buonoeuueckux oannwvix. Hanomexunonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemoie gyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JdemoHcTpauuu

IMoprpetsr: H. K. Konbuos, /. Y. UBaHOBCKUIA.

Tabmumbl ~ u  cxeMmbl: «<buocunTes  Oenka», «l'eHeTnueckwii  kom», «Bupycem,
«baxrepuodaru.

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCa».

Tema 8. 7/ Ku3HeHHBIN HUKJ KJIETKH

Krnerounsnii mwkm, ero mepuoabl u perymsuus. WHTepdasza u muto3. OcoOeHHOCTH
IpoleccoB, Mporekaromux B uHTepdase. [loaroroBka kietku k nenenuro. [IpecuHrernueckuit
(IOCTMUTOTUYECKHUI), CUHTETUYECKUH M IOCTCUHTETUYECKHM (IPEMUTOTHUYECKUM) TIEpUOJIbI
uHTep(a3bl.

Marpuunsiii  cunre3 JHK -  pemmmkanms.  Ilpunnuner  permmkanumn — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHHTE3, AHTUIIAPALIETBHOCTh.  MexaHusMm
permukanmu JITHK. Xpomocomel. Ctpoerune xpomocoM. Termomepsl U TeroMepasza. XpOMOCOMHBIHM
HA0Op KJIETKH — KapuoTHm. JIUTUIOMAHBIN U TalIOWTHBIA HAOOPBI XpPOMOCOM. ['OMOJIOTrHYHBIE
XpoMOcoMBI. [10110BBIE XPOMOCOMBI.

Jlenenne kierku — MuTo3. CTaauu MHUTO3a U MPOUCXOJALIME B HUX MPOLECCHL. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3Had4eHHE MUTO3a.

Perynsmus mutoTHueckoro nukia kietku. [Iporpammupyemasi kierodHas Trubenp —
arornTo3.

Knerounoe sinpo, XxpoMocoMbl, (pyHKIIMOHANbHAS T€HOMHKA. Mexanuzmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u eudeau kiemok. «L{ugposas xnemxa» — ououHgopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpauuu

Tabauiel U cxeMbl: «)KU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJHK».

OO6opyioBaHME: CBETOBOM MHUKPOCKON, MHUKpompenapaThl: «MHUTO3 B KJIE€TKax KOpeIlKa

JTyKa».
JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPEIapaTaxy.

JlabopaTopuasi padora «Habmonenne MuTo3a B KJIeTKaX KOHUMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. CTpoenune n pyHKIMH OPraHu3mMoB

buonornueckoe  pazHooOpazue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJIOHHUAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeH, OJHOKJIETOYHbIE T'PHOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIpyrue npoTHcThl. KonoHuanbHble
OpraHU3MBlI.

B3aumocBs3p yacTell MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbel U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacreHuif. Tumel pacTUTENBHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCTH CTpoeHus, (QYHKIUH M pacrojioKeHUs
TKaHEN B OpraHax pacTEHUM.

Tkanu KMBOTHBIX M  uelOBeKa. THUIBl JKUBOTHBIX TKAaHEW: AHUTeNUalbHas,
COCIMHUTENbHAs, MbllleyHas, HepBHas. OcOOEHHOCTH CTpOeHUs, (YHKIMH U PpaCIONOXKEHUSI
TKaHeW B opraHax *KMBOTHBIX U UeJIOBEKa.

Opranel. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. OpraHsl U CUCTEMBI OpPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX *UBOTHBIX. HapyHblii 1 BHyTpeHHHUU cKeneT. CTPOCHUE M THUIbI COETUHEHUS
KOCTEH.

JIBU>KeHHEe OpraHu3MoB. JIBW)KEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, pECHUYHOE. J[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U HacTUU. J[BI>KEHHE
MHOT'OKJIETOYHBIX )KMBOTHBIX U 4YeJIOBEKa: MblllieyHas cucremMa. Pediexc. CkeneTHble MBIIILBI U UX
pabora.

IIntanue opranuszmos. [loryomenue BOIbI, YIVIEKUCIIOTO ra3a U MUHEPAJIBHBIX BELIECTB
pacreHusMU. IluTaHue JKUBOTHBIX. BHYTpPHUNOJIOCTHOE M BHYTPUKIETOYHOE IHIIEBAapEHUE.
[InTanue NO3BOHOYHBIX JKUBOTHBIX. OTAENBl NHMILEBAPUTEIBLHOTO TpakTa. IlumesBapurenbHble
’kenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jlpixanue opranu3mMoB. J{pixanue pacteHuil. [{pixanue >xuBoTHBIX. Juddy3us ra3oB uepes
NOBEPXHOCTh KiIeTKU. KokHoe napixaHue. J[pixatenbHas MOBEepXHOCTh. JKaOepHoe H JIErovyHoe
JpIxaHue. J[pIXaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. JBOJIIOIMOHHOE YCIOKHEHUE CTPOCHHUS
JNETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTeMa 4YelloBeKa. MeXaHu3M BEHTWIALUU
JETKUX y NTUL U MIIEKONUTaoIMX. Peryssuus nsixanus. J{pixarenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pPACTEHUHM. TpaHCHOPT
BELIECTB Yy )KMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbsl. KpoBeHOCHas cuUCTEMa ITO3BOHOYHBIX
JKUBOTHBIX M uyesoBeka. Cepale, KpOBEHOCHbIE cOCyIpl M KpoBb. Kpyru kpoBooOpalueHus.
OBOJIIOLIMOHHBIE YCIO0KHEHUSI CTPOECHUSI KPOBEHOCHOM CHUCTEMbI IT03BOHOYHBIX JKUBOTHBIX. Pabora
cepana u €€ perymismus.

Beinenenne y opraHu3moB. Beinenenue y pacteHuil. BbiaeneHue 'y  JKMBOTHBIX.
CoxkpatutenbHble Bakyosd. Opransl BblieneHus. GuiabTpanus, ceKpelns 1 oOpaTHOE BCAChIBAaHUE
Kak MeXaHM3Mbl paboTbl OpraHoB BblieneHus. CBs3b IOJOCTH Tejla C KPOBEHOCHOH U
BBIIETIUTENILHON cucTteMamu. BpljeneHue y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukw.
Crpoenue u pyHKUHMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3allMTa Yy OJHOKIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBl IIPOCTEHIINX. 3alMTa y MHOTOKJIETOUHBIX pacreHuil. Kyrukyna. Cpencrsa maccHMBHOM U
XAMHYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI M X TPOM3BOIHBIE. 3alIUTa OPraHU3Ma
or Oose3neil. MmMmyHHass cucrema uyenoBeka. KieTouHbli M TyMOpalbHBIE HMMYHHTET.
Bpoxnénnbiit 1 npuoOpeTéHHbli cnennduyeckuii UMMYHUTET. Teopust KIIOHAJIbHO-CEIEKTUBHOTO
ummynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanuTtenbHble 0OTBETH OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PaznpaxxumocTs W perynsuus y OpraHu3MoB. Pa3apakuMocTh y OJIHOKJIETOYHBIX
opranu3moB. Takcuchel. PaznpaxuMocTs M peryisinus y pacreHuil. PocToBble BemiecTBa M HX
3HA4YCHHUE.

HepBHas cucrema u peduiekTopHas peryisuus y XKMBOTHBIX. HepBHas cucrema u eé
OTJieNbl. ODBOJIOIUMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y KHUBOTHBIX. OTIenbl
TOJOBHOTO MO3ra TO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pedumekropnas ayra. besycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymMopanbHas perynsuuss M DHAOKPUHHAs CHCTEMa JXUBOTHBIX M uenoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBl M HX TOPMOHBI. /[lelicTBue TOpMOHOB. B3amMOCBSI3b HEpPBHOU H
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdemMoHcTpauuu

Ioptrper: U. I1. [1aBnos.

Tabnauiel u cxeMbl: «OQHOKIIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «IIpocreiimmuey, «Oprausl IBETKOBBIX pacTeHUI», «CUCTEMBI OPraHOB ITO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacTeHHi», «KOopHEBbIE CHCTEMBI»,
«Ctpoenue credisny», «CTpoeHHe JTUCTOBOM MIAaCTUHKNY, « TKaHU KUBOTHBIX», «CKeJeT YyeloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarempHas cucrema», «HepBHas
cucrema», «Koxa», «Mplmedynas cucrema», «BplienuTensHas cHCTEMa», «OHAOKPHHHAA
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cucreMa», «CtpoeHue wMbiby», «UMMmyHnurer», «KumednomnonoctHeie», «Cxema HNUTaHUS
pacteHuii», «KpoBeHOCHBIE CUCTEMBI MTO3BOHOYHBIX KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue
iaHapun», «BHyTpeHHee cTpoeHHe I0XaeBOro uepss», «HepBHas cucrema pbiO», «HepBHas
cucTtema JArymkun», «HepBHas cuctema npecmbikaromuxcsy», «HepHas cucrema nruny, «HepBHas
cucTeMa MJICKONUTAIOMNX», «HepBHas cuctema yenoBekay, «Peduexcy.

O60opyaoBaHKE: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH HACEKOMBIX, UITIOKOXKHX, *KHUBBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHui, repObapuul pacTeHHIl pa3HBIX OTAENOB, BIIAXHBIEC MperapaTsl
KUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJUJICKIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue AJig JEMOHCTPAIMM MOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacUIeIICHUs
KpaxMasia ¥ OeNKOB Moj AeWcTBUEM (DepMEeHTOB, 00OpYyJIOBaHUE UIA AEMOHCTPALMU OIBITOB IO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIErKUX, MEXaHHM3Ma JbIXaTelIbHbIX JIBWXKEHUH, MOJenu
TOJIOBHOI'O MO3I'a Pa3jIMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHEH pacTeHUI.

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlabGoparopHas pabdora «3yueHne opraHoB LIBETKOBOI'O PACTEHHUSI.

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecroiioe (BKIIt0Yas BEreTaTUBHOE) U 10J10Boe. Bupl
0ecI0J10ro pa3sMHOKEHUS: TOYKOBAHUE, CHOPYIISIIMS, (GparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. I[lonoBble kieTku, wiaM ramersl. Meio3. Craguu Meiosa.
[ToBenenue xpomocoM B Meioze. Kpoccunrosep. buonorndeckuil cmbicin Meio3a U MOJOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimieBoe  paszputue. [‘ameroreHe3 y JKMBOTHBIX. IlonoBble  Kemne3bl.
OO6pa3oBaHue W pa3BUTHE MOJOBBIX KIETOK. Crepmarorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omiog0TBOpeHHEe M SMOPHUOHAIBHOE Pa3BHTHE JKUBOTHBIX. CIOCOOBI OIUIOJOTBOPCHHS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpPHUONIOTrHs — HayKa O Pa3BUTUU
opranusMoB. Mopghozcenes — oona uz enasuvix npooaem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgpozenesa. Ctaguu 3MOpUOTeHe3a KUBOTHBIX (Ha mpumepe JArymku). pobGrenue.
Tunbsl npobnenus. Jemepmunuposannoe u Hedepmunuposannoe Opobaenue. bracmyna, munovi
onacmyn. OcoOGeHHOCTH JpOOTEeHMsS] MIIEKONUTAIOUIUX. 3apOJbIIIEBbIE JIUCTKU (TacTPyJIALINs).
3aknagka OpraHOB W TKaHEH M3 3apOABILIEBBIX JIMCTKOB. B3anmMHOe BiusHUE 4acTel
pa3BHBaroIIerocs 3apojplia (3MOpHOHaIbHAs MHAYKINS). 3aKiajiKa IJIaHa CTPOEHUS KUBOTHOIO
KaK pe3ylbpTaT MepapXM4YeCKHX B3aMMOJEHCTBHI reHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u passButue >xuBOTHBIX. IlocTaMOpuonanbHbll mepuoa. Ilpsimoe u HempsMoe
pasButue. Pa3Burue c Meramopdo3omM y OECHO3BOHOYHBIX H TIO3BOHOYHBIX KHUBOTHBIX.
bronornueckoe 3HaueHHE MPSIMOTO M HENPSIMOIO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunsl pocta KUBOTHBIX. DakTOpbsl perynsauMM pocTa JKUBOTHBIX U dYenoBeka. Craguun
NOCTAMOPHOHANIBHOTO PA3BUTUS Yy JKMBOTHBIX M uyelloBeka. llepmojpl OHTOreHe3a 4eoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHEe TPOLECCHI.

PasmHoxeHMe u pa3BuTHe pacTeHuid. ['ameroput u crnopodur. Melo3 B >KU3HEHHOM
nukie pacteHuid. OOpa3oBaHume cmop B TMporecce Meio3a. [ameroreHes y pacTeHHM.
Onog0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYJISALUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpauuu

Hoptpetsr: C. I'. Hapamus, X. [lneman.

Tabnuibl U cxembl: «BereratuBHoe pa3MHOXkeHHE», «TUIBI OECIONIOro pa3MHOKEHUS»,
«Pa3MHOX€EHNE XJIaMUJOMOHaAb», «Pa3MHOXEHHE 3BIIIEHB», «Pa3MHOXKEHUE THIAPB», «Meio3»,
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«XpoMocombl», «I'amerorenes», «CTpoeHUE SIMIEKIETKH U criepMaro3onia», «OCHOBHbBIE CTAaUU
oHTOTeHe3ay, «lIpsiMoe u HenmpsiMoe pa3BUTHE», «PazBuTue Maickoro xxykay, «Pa3Butue capanumny,
«Pa3BuTue JArymku», «/BoiiHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJHOJOJBHBIX U JABYAOJBHBIX pacTeHUI», «KU3HEHHBIN UK MOPCKOM KamycTbD», «KU3HEHHBII
LUK MXay, « KU3HEHHBIN [UKII TAIIOPOTHUKAY, «KU3HEHHBIN LUK COCHBDY.

O60opyaoBaHKE: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SHIEKIETOK U CIIepMaTO30U/I0B,
Mozelb «L{uKi1 pa3BUTHS JIATYILIKH Y.

JlaGopaTtopHasi pa6ora «/I3yueHue CTpO€HHs TMOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BblsiBlIeHHE NPU3HAKOB CXOJACTBA 3apOJBIINIEN MO3BOHOYHBIX
JKUBOTHBIX.

JlaGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOMXKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcrtopus cTaHOBIEHUS M pa3BUTHS TeHETUKM Kak Haykud. PabGoter I'. Mengens,
I'. ne ®pusza, T. Moprana. Ponb oTeuecTBEHHBIX YUEHBIX B pa3BUTHM TeHeTuku. Pabotsr H.
K. KonbuioBa, H. U. BaBunora, A. H. benoszepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H.
B. TumocdeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TMOHATHS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICJIbHBIC
I€Hbl, aJbTEPHATUBHbIE NPU3HAKH, JOMUHAHTHBII M pELECCUBHBIM MPU3HAK, TOMO3HIOTa,
reTepPO3UroTa, 4YUCTas JHUHHUS, THOPUAbI, TeHOTHN, ¢GeHOTHUN. OCHOBHBIE METOJbI TEHETHKHU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JdemMoHcTpauuu

[optpetst: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. W. BaBunos, A.
H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodees-PecoBckmii.

Tabauiet u cxeMbl: «MeTOobl TeHETUKHY, «CXEMBbI CKpEIIUBAHUS.

JlaGopaTopnas padora «/{po3odpuina kak 00BEKT reHETUYECKUX HCCIECTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKOH eIuHOOOpa3us
rudpuaoB neporo mnokojeHus. I[lpaBwio nomuHupoBaHus. Bropoit 3akoH MeHnzaens — 3aKoH
pacuienieHus Npu3HakoB. LluTonornyeckne OCHOBBI MOHOTMOPHUAHOrO CKpemmBaHus. ['umoresa
YUCTOTHI FaMeT.

Ananusupyroniee  ckpemmBaHue.  [IpomMeXyTouHBIM ~ XapakTep — HacleIOBaHUS.
Pacuienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. [uTomornueckrie 0CHOBBI IUTHOPUHOTO CKPEIIUBAHMUSL.

CueruieHHoe HaciieoBaHue npu3HakoB. Pabotel T. Moprana. CrenieHHoe Hacael0BaHue
T€HOB, HAPYIICHHUE CLEIUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOPHUs HACIEACTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBI MEXaHU3M OIpPENEICHHUS Ioya. AyTOCOMBI U TOJOBbBIE
XpPOMOCOMBI. ['OMOramMeTHBIM M TeTeporaMeTHbI IMoi. ['eHeTndeckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciieroBanue Npu3HaKoB, CLEIUIEHHBIX C II0JIOM.

l'enoTun kak wnemoctHas cucrema. [lnedoTponus — MHOMXKECTBEHHOE JIECTBHE TEHA.
MHOX€ECTBEHHBIM ~ aiienn3M. BzanMopelcTBue HeaUIeNbHBIX Te€HOB. KoMmIieMeHTapHOCTb.
Onwucra3s. [Tonnmepns.

I'eHeTMYECKUIT KOHTPOIb pPa3BUTUS DPACTCHMM, JKUBOTHBIX M YEJIOBEKa, a TaKkKe
(bU3HONIOrMYecKUX IMPOLIECCOB, MOBEIECHNS U KOTHUTUBHBIX (QyHKIUH. ['eHeTHuecKkne MexaHU3MbI
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MAapa3sHT» U «XO35IMH — MHUKPOOHOMY.
['eHeTnyeckue acreKThl KOHTPOJISI U W3MEHEHUs HacJe/ICTBEHHOW HMH(OpMalUHU B TOKOJIEHUIX
KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

Iloprpersr: I'. Mennens, T. Mopras.
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Tabnuier u cxemsl: «IlepBblii 1 Bropoii 3akoHBl Mennens», «Tperuii 3akoH MeHaens»,
«AHamu3upymwolee ckpelmuBanue», «Henomnoe nommHupoBanue», «CLEINUIEHHOE HACIEIOBaHUE
NPU3HAKOB Yy Jpo3oduisl», «['enernka nonay, «Kapuorumn uenoBekay, «Kapuotumn apo3opuiibny,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoB.

OO6opynioBanue: MOJENb Ui JEMOHCTpAIMHM 3aKOHOB €IWHO00pa3usi TMOPUIOB MEPBOTrO
IIOKOJICHUSI M pAaCLICIUICHUs] IPU3HAKOB, MOZEIb i1 JEMOHCTpPAllMM 3aKOHA HE3aBHCHMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJENb /Il JEMOHCTPALMM CLEMJIEHHOIO HACJIEI0BAaHUS IMPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jlpo3odumna».

IpakTuyeckass padora «/I3yueHue pe3ynbTaToB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Yy
JIPO30(UITBIY.

IpakTuyeckass padora «/3ydeHue pe3ynbTaToB JUTHOPUIHOTO CKpELIMBAaHUA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue renoruna u cpensl mnpu (opmupoBaHuu (eHoruna. M3MeHUYHBOCTH
npu3HakoB.  KauecTBeHHblE M KOJIMYECTBEHHbIE  NpPHU3HAKU. BuIbl  M3MEHUMBOCTHU:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

Monudukanrontnas u3MeHYUBOCTh. Ponib cpenbl B (opMuUpoBaHMM MOIU(DUKAIIMOHHOM
n3MeHUnBOCTH. Hopma peakiuu npusHaka. BapuanuoHHBIA psAx M BapualUOHHAs KpHUBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

'enotunuueckass u3MeHYUBOCTh. CBONCTBA TEHOTUIIMYECKOW HM3MEHYMBOCTH. Bumabl
TeHOTUITNYECKONW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTiBHAsT M3MEHYMBOCTh. Mei03 M TIOJIOBOW MPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTU. Pollb KOMOMHATUBHON M3MEHUMBOCTH B CO3JaHUM M€HETUYECKOTO Pa3HOOOpa3us B
npeaenax OJHOro BUA.

MyTtanmonHass M3MEHYUMBOCTh. Buabpl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAHHBIE MYyTalUW. SAepHbIE W UUTOIUIA3MATUYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTaluu. [IpuunHBI BO3HUKHOBEHUs MyTauuid. MyrareHel U HX
BIIMSIHUE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TMpoliecca. 3aKOH TOMOJOTUYECKHX
psgoB B HacneAacTBeHHOW wu3MmeHuunBoctH (H.U. BaBunos). BaesnepHas W3MeHYHBOCTh U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, PONb SNULEHEMUYEeCKUX (PaKkmopos 6 HACIed08aHuu U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE } OP2AHUZMOS.

JdemoncTpanuu

Hoptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabauiel 1 cxeMbl: «Bunbl u3MeHUUBOCTH», «MoauduKalMoOHHAsT HW3MEHYHBOCTHY,
«KomOnHaTUBHAsT M3MEHUHUBOCTHY, «Meho3y», «OmiogoTBopeHuey», «l'eHernueckue 3aboseBaHUs
yesnoBekay, « Buasl myrauin.

OO0opyoBaHue: )KUBbIE MW TepOapHbIE HSK3EMIUIAPbl KOMHATHBIX PACTCHHM, PUCYHKHU
(poTorpadun) KUBOTHBIX C Pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopuasi  padota «/ccienoBanue — 3aKOHOMEpHOCTEH  MOIU(UKALMOHHON
M3MEHUYUBOCTH. [IocTpoeHNE BaprallMOHHOTO PsAla U BAPUALMOHHOM KPUBOM».

IMpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa YejIoBeKa

Kapuotun uenoBeka. MexayHapoaHas NporpaMMa HCCIEIOBAaHUS TE€HOMa YeJIOBEKa.
MeTtoapl M3y4YeHHUS] TEHETHKH YeJIOBEKAa: TEHEATIOTMYECKHi, OJM3HEIOBBIN, ITUTOT€HETUYECKUM,
MONYJISALUOHHO-CTATUCTUUECKUH,  MOJIEKYJIApHO-TeHeTHUYeCKui. COBpEMEHHOE  OIpeAesieHHe
TE€HOTHIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM uuciie ¢ nomompio TI1P-
aHanuza. HacrnencrBeHHsle 3a0oneBanus 4enoBeka. [ eHHbIE U XpOMOCOMHBIE OOJIE3HH YETOBEKa.
bonesnn ¢ HaciencTBEHHOW NPENPacHoIOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOW TEeHETUKH B
MPEIOTBPALICHNH W JIEYCHUH TEeHEeTHYEeCKHX 3a00JeBaHHil dYenmoBeka. MeauKo-TeHEeTHYeCKOoe

12



KOHCyJbTHpoBaHue. CTBOJIOBBIE KIETKU. [IoHATHE «reHeTH4ecKoro rpysa». OTHUECKHE acHEKThbI
UCCIICIOBaHUH B 00JIACTH PelaKTUPOBAHMsI FEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOphl MOBBIMICHHONH YYBCTBUTEIBHOCTH YEJIOBEKA K (DU3NYECKOMY H
XUMHYECKOMY 3arpsI3HEHHIO OKpYKarolel cpelsl. [ eHeTnyeckas npeapacnoaoKeHHOCTh YeJI0BEKa
K I1aTOJIOTUSM.

JdemoHcTpaumuu

Tabauibl u cxembl: «Kapuotun venoBeka», «MeToabl M3yuyeHUs T€HETUKHU YEJIOBEKay,
«['eneTnyeckue 3a001€BaHUS YEIOBEKaY.

IIpakTuyeckas padora «CocTaBICHUE U aHAIIU3 POJOCIOBHONN.

Tema 15. Centekuusi OpraHusMoB

JloMecTukanmsi M CeJeKIUA. 3apOoXKIEHUE CEJIEKIMU M JoMecTUKauuu. Yuenue H.
W. BaBunosa o LleHTpax mpoHCXOXACHUS U1 MHOT000pa3us KyJIbTYpHBIX pacTeHUU. Poib cenexiuu
B CO3/IJaHUU COPTOB PAaCTEHUH WU MOPOJ KUBOTHBIX. COpT, IOpOJa, ITAMM. 3aKOH FT'OMOJIOTMYECKHUX
pAlOB B HacieACTBeHHOM u3MmeHuumBoctu H. . BaBunoBa, ero 3HaueHHWe g CEJIEKIMOHHOU
paboTHI.

MeToapl ceneKInOHHON padoThl. MICKYCCTBEHHBIH 0TOOP: MAaCCOBBIA M WHAWBHYATbHBIMH.
Oranbl KOMOMHALMOHHOW cenekuuu. VcnbiTanue npousBogutenel mo moromctBy. Otbop mo
TeHOTHITY C ITOMOIIBIO OIEHKH ()EHOTHIIa TIOTOMCTBA M OTOOp IO T€HOTHITY C TIOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PaauanuoHHbli U
XUMHUYECKMM MyTareHe3 Kak MCTOYHUK MyTalMil Yy KyJbTYpHbIX ()OpM  OpPraHu3MOB.
Hcnonp30BaHne F€HOMHOTO PelaKTUpOBaHUs U MeTo0B pekoMOuHaHTHBIX JIHK mist momyuenus
HCXOJHOr0 MaTepuaa JUlsl CEJIEKLNH.

[lonyuyenne nonumionaoB. BuyTpuBumoBas rubpuauszauus. binskopoacTBeHHOE
CKpeliBaHue, WK UHOpuAMHT. HepoacTBeHHOE ckpemyBaHue, Uiy ayropuauHr. ['ereposuc u ero
npuuuHbl. Mcnonbs3oBanue rereposuca B cenekuuu. Otnanéunas rubpuausanus. [Ipeogonenue
Oecruionuss MEXBHIOBBIX THOPUAOB. JlOCTHMKEHUS CeNeKUUU pPAacTeHUH M KUBOTHBIX. «3enénas
DPesonoyusy.

CoxpaHeHHe U M3y4EHHE T'E€HETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX AUKHX
ponuyei s co3/1aHus HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3SMCTBEHHBIX KYNbTYp. M3yuenue,
coxpameHue u ynpaeieHue 2eHemudecKuMu pecypcamu CenbCKOXO3SAUCEEHHBIX U NPOMbICIOBbIX
JICUBOMHBIX 8 YENAX YIIYUULeHUS CYUEeCmEYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM
yucie ¢ NpuUMeHeHuem COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUl, Nepedosuix uoell u
NepcnekmueHbIX MexHOI02UlL.

JdemoncTpanuu

Hoptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykbsHenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuie! u cxeMsbl: «LleHTpbI MPOUCXOXKIEHUST 1 MHOT00Opa3usi KyJIbTYPHBIX PacTeHUN»,
«3aKOH TOMOJIOTMUECKHX PSIOB B HACJIEACTBEHHOM W3MEHUYMBOCTH», «METOIbl CEJNEKIUN,
«Otnanénnas rudpuauszanus», «MyrtareHes».

JlabopaTopHas padora «/3ydeHHe COPTOB KYJBTYPHBIX PACTEHHM W MOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/3ydeHre METOOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJIBI M JIOCTHXKEHHSI CEJIEKIIMHM pacTeHUil M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENIbHbBII y4acTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIrUA U CHHTETHYECKAsA OHOJIOrMs
O6T)€KTBI, I/ICHOJ’IB3yeMI)Ie B 6I/IOTeXHOJ'IOFI/II/I, — KIIE€TOYHBICE MU TKAHCBLIC Ky.]'II)TypI)I,
MUKpPOOPT@HU3MBI, HMX XapaKTepPUCTUKA. TpaaullMOHHAs OWOTEXHOJOTHS: XJIeOOoIeYeHue,
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MOJyYeHHUE KUCIOMOJOYHBIX MPOAYKTOB, BUHOAeIUE. MukpoOuomgornueckuii cuute3. OOBEKTHI
MUKpPOOHOJIOTHYeCKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS W
KOHCTPYUPOBAHHUS T€HOMOB C LIEJIBIO MTOJIYYEHUSI OPTAaHU3MOB U X KOMIIOHEHTOB, COAEPKALIUX HE
BCTpEYAIOIINeCs B IPUPOEC OMOCUHTETUYECKUE ITYTH.

Kiierounas unxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEHl pPAacTEHUH M YKUBOTHBIX.
Kpuobanku. Comaruueckass TuOpuaM3anus M cOMaTH4ecKuid sMmOpuoreHes3. Mcmonbp3oBaHue
rarjioOuJIoB B CEJIEKUMU pacTeHuil. [lonyuenue monoxknonanvHulx aumumen. Hcnonvsosanue
MOHOKNIOHANbHBIX U NOJIUKIIOHANLHBIX aHmumen 6 MeouyuHe. VICKyCCTBEHHOE OIJIOZOTBOPEHHE.
PekoHCTpyKLIMST SHLEKIETOK M KJIOHMPOBAaHHWE JKMBOTHBIX. METOJ TpaHCIUIAHTALMH SAEp
KJIIETOK. Texnonocuu 0300posienus, KyIbmMUuSUposanus U MUKDPOKIOHAILHO2O —DPA3SMHONCEHUS.
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpoOMOCOMHasi U I'eHHasi MHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€éHa U KOHCTPYMPOBAHHE
pekomOuHanTHbIX JIHK. Coz0anue mpanceennvix opeanusmos. JIOCTHKEHUS M TIEPCIICKTHUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUU. DKOJIOTUYECKUE U ITUYECKHUE ITPOOJIEMbl T€HHOW HHKEHEPUU.

Menununckue ouorexnonoruu. Iloctrenomuas nudposas meauiuna. [11[P-quarnocruka.
MeTaboOMHBIN aHANHU3, TEHOLEHTPUYECKAN aHAIN3 MPOTEOMAa YEJIOBEKA UIS OLEHKH COCTOSTHHUS
ero 3/10poBbs. Vcrnonbp3oBaHHe CTBOJIOBBIX KIIETOK. TapreTHasi Tepamnus paka. 3D-O0uouHxeHepus
JUIsl pa3paboTKH (yHIAMEHTAIbHBIX OCHOB MEJUIMHCKUX TEXHOJIOTHUM, CO3JaHMsI KOMIUIEKCHBIX
TKaHEeW COYeTAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKapoinaMHra A peleHUus
3a71a4 NEPCOHAITM3UPOBAHHON MEIULIUHBI.

Cozanue BEKTOPHBIX BakKIMH C LENbI0 OOecredeHus: KOMOMHHPOBAHHOW 3alUTHI OT
B0o30yauteneit OPBU, ycTaHOBieHHE MOJEKYJISPHBIX MexaHu3MOB (yHkimonupoBanus PHK-
COJIeprKalIiX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JdemMoHcTpauuu

Tabauiel ~ u  cxewmbl: «Mcnonab30BaHUE ~ MUKPOOPTraHU3MOB B MPOMBIIICHHOM
pou3BoJCTBEY, «KileTouHas nnxkeHepus», «I eHHas HHXXEHEepUs».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IMpakTuyeckasi padora «IlonydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.

Ikckypeusi «bHOTeXHOI0rUs — BaKHEHIIash MPOM3BOINUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KIIACC

Tema 1. 3apo:kaeHue u pa3BUTHE 3BOJIOLHMOHHBIX NPeACTABJCHUNH B 0M0JI0THH

OpomonmonHas Teopus Y. [lapsuna. IIpennocbuiku BOSHUKHOBEHUS JapBUHU3MA. JKHU3Hb
Y Hay4Has JearenpbHocTs Y. JlapBuHa.

JBwxyie cuiabsl  dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKAas HMHTEHCHBHOCTb
Pa3MHOXXEHHSI OpPraHW3MOB, HAaCJEICTBEHHAas W3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTndeckoil Teopun 3Bostornu (CTI). HeliTpansHas TeopHs HBOIOIUH.
CoBpeMeHHas 3BOJIONMOHHAs OWONIOTHS. 3HAYEHHE SBOJIIOLMOHHOW TEOpuU B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, K. JIunnen, XK. b.Jlamapk, 3. XK. Cenr-Unep, K. KroBbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabmuier 1 cxembl: «Cucrema sxuBod npupoasl (mo K. JIunuero)», «JlecTHuia >kuBBIX
cymiectB (o Jlamapky)», «Mexanu3m (GopMupoBaHHs MPUCIIOCOOICHUN y PACTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nyremectBusi Y. lapsuna», «Haxonku Y. [lapBunan,
«Dopmbl 00prOBI 3a cymiecTBoBaHUEe», «Iloponsl ronybeit», «MHOroodpasue KyabTYpHBIX (GOpM
KanmycTb», «llopoabl [MomamHUX KHUBOTHBIX», «CxemMa o00pa3oBaHHS HOBBIX BHUIOB (110
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Y. JapBuny)», «Cxema COOTHOIICHHUS ABUXKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIEC TMOJIOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIHI.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Tonmynsimust kak aJieMEHTapHas eauHuna 3BoMOIUH. COBpPEMEHHBIE METOABI OLIEHKH
TEHETHUYECKOTO Pa3HoOo0pa3usl U CTPYKTYphl momyisuuid. M3meHeHne reHopoH1a MONYJISIUN KaK
AJIEMEHTAapHOE DSBOJIIOIMOHHOE sBJIEHUWE. 3aKOH TIeHeThueckoro pasHoBecus JDx. Xapau,
B. Baitn6epra.

OneMeHTapHble (DaKTOpbl (IBMXKYIIME CHIIBI) OSBOJIONMUA. MyTalMOHHBIA IpoIEcC.
Komb6unaruBHast u3smMeHunBOCTbh. Jpeli) reHoB — cilydaliHble HEHAINpaBJICHHbIE U3MEHEHHS YaCTOT
aieneid B momymsanusx. DPQGeKT ocHoBaTels. dpgdexkm oOymuliounozo eoprviwka. CHudcenue
2EHeMUYecKo20 pa3zHooopasus: npudunsl u cieocmeus. llposenenue s3ghghexma opeiigha eenos 6
oonvwux U manelx  nonyrayuax. Murpanuu.  V3omsauuMs  momynsuMi:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), OroJorHuYecKas (pEernpoIyKTUBHA).

EcrecTBeHHbIil 0TOOp — HampaBisomuili ¢gaktop 3Bomonud. DopMbel €CTECTBEHHOTO
oTOOpa: NBIWXKYIIUK, CTAOMIM3UPYIOMIMK, pa3pblBalomUi (Iu3pynTuBHbIN). [lojgoBoi oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHUSI )KUBOTHBIX.

[Iprcnoco0aeHHOCT, OpPraHu3MOB KakK pe3yabTaT MHKPOIBOJIIOLUU. Bo3HUKHOBEHHE
nprucnocoOIeHnid y opraHu3MoB. ApoMopdo3sl U uanoanantTauuu. [lpumeps! npucnocodaeHuii y
OpraHu3MoB:  MopdoyiorThdecKkue,  (QU3UOIIOTUYECKUE, OWOXMMHUYECKUE,  IOBEICHUYECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpyktypa. BumooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOIIOIHH.
Wzomsiust —  krrodeBoit  pakTop BumooOpasoBanus. Ilyth ©w  crmocoObl  BUA000pa3OBaHUS:
alonarpuueckoe  (reorpadguueckoe), CUMIATPUUYECKOe  (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuanzanus). JJIuTenIbHOCTh SBOIIOIIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO0pasusl.

Ponms  »BOMIONMOHHON OWoNOrMUM B pa3pabOTKe HAYYHBIX METOAOB COXPaHEHHS
O6nopa3zHooOpaszus. MHKPOIBOMIONMS M KOAIBOJIOLHMS IMAPAa3UTOB M HUX XO03s5ieB. MeXaHU3MbI
bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdemoncTpanuu

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabnuiel ¥ cxeMbl: «MyTallMOHHAsE U3MEHYUBOCTBY, «[loNMynsuoHHas CTPYKTypa BUIA»,
«Cxema mposiBJIeHHSI 3akoHa  Xapau—BaitnOepra»,  «JIBwkymme  CHJIBI  SBOJIOLUNY,
«OKoJOrHuecKass H30JSIIMA  TONyJsIUid ceBaHCKoM Qopenn», «[eorpadudeckas HN30IALUSL
JUCTBEHHMIIbI CHOMPCKOW W JIMCTBEHHUIbI NaypcKoil», «llomynsuuoHHbIE BOJHBI YMCIEHHOCTH
XMIIHUKOB M KepTB», «(Cxema JeHlcTBUS €CTECTBEHHOro oToopa», «Popmbl O0pbOBI 3a
CYILICCTBOBAHUEY, «MHnycTpranbHbIA MEJIAaHU3MY, «Kussie HCKOIIa€MBIEe»,
«IToxpoBUTENBCTBEHHAsT OKpacka >KMBOTHBIX», «[Ipenymnpexnaromas okpacka KHBOTHBIXY,
«®Pu3nonoruyeckre agantauun», «lIpucrnocoOGiIeHHOCTs OpPraHU3MOB U €€ OTHOCHUTEIbHOCTHY,
«Kputepun Buma», «Buabl-nBoitHukm», «CTpykTypa Buaa B npupone», «CrocoObl
BUJ000pazoBanus»,  «leorpaguueckoe  BupooOpa3zoBaHMe  TpEX  BUAOB  JIaHJBIIICHY,
«DKOJIOTHYECKOe BHJI000pa3oBaHMe BHUIOB CcUHMIY, «[lomummonasl pactenuit», «KamyctHo-
peneyHbli THOPHUIY.

Ob6opynoBanue: repdbapun pacTeHUi, KOJUIEKIUH HACEKOMBIX, yydena NTHIl U 3Bepeil ¢
npUMepaMu pa3IMYHbIX TMPUCHOCOONEHUH, 4yydyena MNTULl W 3Bepeill pa3HbIX BHUIOB, repbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padoTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTtopnass  padora «[IpucrocobieHuss OpraHu3MOB M HUX  OTHOCUTENbHas
11EeJIECO00PA3HOCTHY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl
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Meroabl u3yueHust Makpol3BOIIOIUU. [laeoHTOIOTHYECKE METO Il U3YUEHUS SBOJIOLIMH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpadpuyeckue meronsl wu3ydeHus sBomouuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eminn. BUnbl-sHIEMUKH U PETTUKTHI.

DOMOpPHOIOTHYECKHE U CPAaBHUTEIHHO-MOP(]OIOTHUECKHE METOIBI W3YUYCHHS JBOIFOIUH.
['eHeTnyeckue MEXaHU3Mbl SBOJIOIMU OHTOrEHE3a M TMOSBICHHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHbpie M aHaJIOTMYHBIE OpraHbl. PynuMeHTapHble opraHbl M aTaBU3Mbl. MoJeKysipHO-
reHeTUYeCKre, OMOXUMUYECKUE U MAaTEMaTHUYECKHE METO/Ibl U3YUECHHSI SBOIIONHUU. ['OMOIOrnYHbIC
redbl. COBPEMEHHBIE METO/IBI ITOCTPOSHUS (PMIIOTCHETUIECKUX JICPEBHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIHS TEHOMOB.

O6mue  3akoHOMepHOCTH  (TIpaBWJA)  3BOJIOUUWU. [lpunyun  cmeHvl  DYHKYUIL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB SBOJIOIUH.

JdemMoHcTpanuu

[optpeTtst: K. M. bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkenb.

Tabnuubl U cxembl: «OUIOTeHETUUECKUN PAJT JIOMIAIN», «APXEONTEPUKCY, «3BEpO3yObIe
amepb», «Crerouedans», «Punuogutsr», «CeMeHHble NaNmoOpPOTHUKWY», «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOBY», «PenmukThl», «HadampHble CTaguu SMOPHOHAIBHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJOTHYHbIE U aHAJIOTMYHBIE OPraHb», «PyAHMMEHTHI»,
«ATaBu3MBIY, «XpOMOCOMHBIC HAOOpPHI 4YellOBEKa M IUMMaH3e», «[JlaBHbIC HaIpaBJICHUS
SBOMTIOIHINY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIOIIHI.

OO0opynoBaHue: KOUICKIIUU, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTAaTKOB OPTraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AQHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU Ha 3emJe

Hayunble rumoTe3bl NpOUCXOXKACHUS >KU3HU Ha 3emse. AOHUOreHe3 U MaHCIEPMUS.
JloHay4Hble MNpEACTaBIEHUS O 3apOXKACHUM >KU3HM (KpeauuoHusM). [Hmore3a MNOCTOSHHOIO
camo3apoXkJieHus: Ku3HU U e€ omnposepxeHue onbitamu @. Pequ, JI. Cnannannanu, JI. Ilacrepa.
[TponcxosxaeHune Ku3Hu U aCTPOOUOIIOTHSL.

OcHoBHBbIE 3Tanbl HeOpraHudeckon 3Bostonuu. Ilnanerapuas (reosoruyeckas) IBOJIOLHUS.
XumuuecKkasi 3BoNItoLMs. AGUOTEHHBIM CUHTE3 OpPraHNYeCKUX BELIECTB U3 HeOpraHndeckux. OmbIT
C. Munnepa u I'. FOpu. O6GpazoBanue momuMepoB u3 MoHoMmepoB. KoarepBaTHas rumore3a A.
W. Onapuna, runote3a nepBudyHoro 0ynpoHa JIx. XomnneitHa, reneruyeckas runotesa I'. Mémnepa.
Pu6osumer (T.Yek) u rumoreza «mupa PHK» VY. T'unbepra. dopmupoBanue memMOpan u
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnm u Mertonbl €€ wusydeHus. lckomaemble oOpraHuyeckue OCTaTKU.
['eoxponosorust u  e€ wmeroabl. OrTHocuTenbHass W aOCOMIOTHAasE  TEOXPOHOJOTHS.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble sTansl opraHndeckoi 3Bosronuu. llosBieHne u 3BOMIONUSA MEPBBIX KIETOK.
Opomtonusi MerabonuszMa. Bo3HHMKHOBeHHE TepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHbBIE
OMOIUIEHKHM KaK aHaJIor MepBbIX Ha 3emiie coodiiecTB. CTpoMaToauThl. [IpoKapHOTH 1 9yKapHOTHI.

[Ipoucxoxaenue 3yKapuoT (CUMOMOreHe3). DBOJIOLMOHHOE IMPOUCXOXKICHHE BUPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(}o3bl pacTEeHH.
Brixon pactenuii Ha cyury. [losiBjaeHre copoBbIX pacTeHUI U 3aBoeBaHuE UMHU cylId. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLUUU KUBOTHOTO MHpa. OcHOBHblE apoMOpdo03bl >KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX THIIOB. llepBbie XOpaoBbIe
JKUBOTHBIE. JKW3HB B BOJE. DBOJIOIUS TO3BOHOUYHBIX. [Iponcxoxnenne ambuOuidi M pPEenTHIIHA.
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[Tpoucxoxaenne miekonurtaromux W nrul. [IpuHoun kimoyeBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emMIie 10 ApaM U MEepUoIaM: apXeu, MpoTepO30i, Maneo30i, MEe3030M,
KaiiHo3011. OO01m1ast XapakTepucTUKa KJMMaTa U reoJlorTudeckux rmpoueccoB. [losBneHne u pacuser
XapaKTEpHBIX OPraHMW3MOB. YTiieoOpa3oBaHUE: €ro yCJOBUS W BIUSHHE Ha Ta30BBIH COCTaB
aTMochepBhl.

MaccoBble BbIMUpaHMsI — 3KOJOTMYECKME KpU3UCHl Ipouuioro. IlpuunHbel U cieacTBus
MacCOBbIX BbhIMHpaHHi. COBPEMEHHBIM 3KOJOTMYECKHH KpHU3HC, ero ocobeHHoctu. [Ipobdiema
coxpaHeHus OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHuyYeckoro mupa. [IpuHIMNBL KIacCU(pUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

Hoptpetsr: @. Peau, JI. Cnannannanu, JI. [Macrep, W. W. MeunuxoB, A. W. Onapus,
k. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabnuubl u cxemsbl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo u3ydyeHuto
caMo3apoxJeHus xuzHu», «Cxema omnbita C. Mumiepa, I'. FOpu», «3Jrtamnbl HeopraHu4eckoi
sBosoLIMny», «l'eoxpoHosoruyeckas Imkana», «HauyanbHble 3Tanbl OpPraHUYECKON SBOJIOLUMY,
«Cxema oOpa3zoBaHusl FyKapuoT MyTEM cuMOuoreHnesa», «CucreMa ®KUBOW mpupos», «CTpoeHue
BUpyca», «Apomop¢o3bl  pacTeHuit», «PuHHOQUTBH», «OIHOKIETOYHBIE  BOJIOPOCIINY,
«MHOroKJIETOUHbIE BOJOPOCINY, «Mxun», «llanoporHuku», «I'oioceMeHHbIe pacTeHus», «Opraasl
[[BETKOBBIX pacTeHHi», «Cxema pa3BUTHSA >KUBOTHOTO MHDPa», «ApPOMOPQO3bl KUBOTHBIXY,
«[Ipocreiimmey, «Kumeunononoctueiey», «llmockue uyepBu», «Unenucronorue», «PoiObDY,
«3emHoBoaHBIEY, «lIpecMbikaromuecs», «lItuney, «Mnekonurawomue», «Pa3Butue Xu3HU B
apxenckoul spey», «Pa3BUTHE XU3HU B MPOTEPO30MCKOM 3pey», «PazBuTue XKM3HU B MajIe030MCKOM
ape», «PasBuTHE KU3HM B ME3030MCKOM 3pe», «Pa3BuTHe XWU3HM B KAWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMA OPTaHUYECKOTO MUPAY.

OObopynoBanue: repoapurl  PacTeHU Pa3IUYHBIX OT/ACJIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU HIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla MTHUIl U 3BEpel, KOJJIEKIMU OKAMEHEJIOCTEeH, IOJIE3HBIX
HCKONIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JgaGoparopHas pa6ora «MojenupoBanue omnbiToB Musuiepa—tOpu no
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPIraHNYECKUX COeIMHEHUH B TIEPBUYHOM aTMOchepey.

JlabopaTtopnasi pa6ora «/3ydyeHne W ONMCaHWE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IpakTuyeckass padora «3yuyeHne OCOOEHHOCTEH CTpPOEHUS pACTEeHMM pa3HbIX
OTJIEJIOBY.

IMpakTnyeckas padora «/3ydueHne ocoOEHHOCTEHN CTPOEHNS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpOonoaorui. Merobl aHTPOIIOJIOTHH.

CraHOoBJIEHHE TPEACTABIECHUN O MPOUCXOXKJACHUU YelIOBeKa. Pelnruo3Hble BO33pEHMSL.
CoBpeMeHHbIE HAYYHBIE TEOPHUH.

CxoncTtBo uenoBeka € JKMBOTHBIMU. (CuHcTeMaTHyecKoe TIOJOXKEHUE  YeIoBeKa.
CBuaerenbcTBa  CXOJCTBAa  4YeJOBEKa C  JKUBOTHBIMU:  CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuosIoTHYecKue, (QU3N0I0ro-OMoXUMHUYecKue, TMoBefeHueckue. OTIWYMsS 4egoBeKa OT
KUBOTHBIX. [IpSIMOXOXKIEHME M KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxyume  cuibl  (dakTopsl)  aHTPONOreHe3a:  OMOJIOTMYECKHE,  COLMAJbHBIE.
CooTHo1ieHre OMOJIOrMYEeCKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJMM aHTpororeHe3a. Pannue yenoBekooOpasHbie 00€3bsHBI (IPOKOHCYIIBI) U
paHHHE MOHTUIbl — OOIIME MpPEeIKH YeTOBEKOOOpa3HBbIX 00€3bsSH M JIo/el. ABCTPATIONUTEKU —
JBYHOTME Npeaku jroaei. YUemoBek yMenblii, NEpBblE M3TOTOBIEHMs OpyIud Tpyna. Yenosek
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NPSIMOXOJISAIINA ¥ TEPBBIA BBIXOJ JroAeH 3a mpenensl Adpuku. YemoBek reinenpOeprekuii —
0o0ImuiA PEeIOK HEeaHJEPTAIBCKOTO YEJIOBEKa M 4YeJOBEKa pazyMHOro. YeloBeKk HeaHIepPTaTbCKUM
KAaK BHJ JIIOJAEH XOJIOAHOrO KimMara. YeloBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JIEHUCOBCKUUN
YyeJI0BeK, OCBOGHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najieoreHoMHuKa.

DBOIIOLUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBIN OTOOp B MOMyNSALMSAX 4YeTOBEKA.
Myranuonssiii mpouecc u nonumopdusm. Ilomynsunonusie BoJHBI, apeld reHoB, MUTpaIUs U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacol. [lonstue o pace. bonbiiume pacel: eBpomeougHasi (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBATOpUAIbHAs), MOHTOJIOM IHAS (a3MaTCKO-aMepHUKaHcKas). Bpems u mytu
paccerneHusl 4ejaoBeKa o IulaHere. ENMHCTBO 4yenoBeueckux pac. HaydHas HecOCTOSATENBHOCTH
pacusma. IlpucnocoOneHHOCTh YeloBeKa K pa3HbIM YCIOBHUSAM OKpYKarolled cpensl. Biusaue
reorpaduueckoii cpeanbl u apeiida reHoB Ha MOP(OIOTHIO U PUIHNOJIOTHIO YEIIOBEKA.

MeXIUCUUTUIMHAPHBIE METOIbI B (U3MYECKOW (OMOJIOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS aHTPOIIOJIOTUS ¥ AJIEOAHTPOINOJIOT M YEJTOBEYECKUX MOMYJIALMil. bruoconuanbsabie
UCCIIEIOBAaHMS TIPUPOJIBI YenoBeka. VccieoBanue K03BOMOUUN OUOIOTHYECKOTO U COIIMAIbHOTO B
YeJIOBEKE.

JdemMoHcTpauuu

Hoptpetsl: Y. Hapun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuubl ¥ cxembl: «MeTo/ibl  aHTpOmoJIOTHHY, «[OJIOBHOM MO3r  4YEIOBEKay,
«YenoBexkooOpa3Hbsie 00e3bsiHBbI», «CKeJIeT 4YeloBeKa U CKeJeT IIUMIIaH3e», «PynIuMeHThl u
aTaBU3MBbI», «/[BWKyIue CHJIBI  aHTPOIIOT€HE3a», «DBOJIIOIMOHHOE JPEBO  YEIOBEKaY,
«ABcTpasionutek», «YemoBek ymenbli», «HenoBek NpAMOXOIALUN», «J/|eHUCOBCKHI YelOBEK»
«Heanpepranbip», «KpoManboHb, «IIpenku yenoBekay, «ITarbl SBONIOLUH YelloBeKay, «Pacbl
YEJI0BEKay.

OO6opyoBaHME: MYJISKA OKaMEHEJIOCTEH, NMPEAMETOB MaTepuaibHON KYJbTYpbl MPEIKOB
4enoBeKa, penpoaykiuu (pororpaduun) KapTuH ¢ MUDOIOTHUECKUMUA U OMOJIEHCKUMHU CIO’KETaMU
NPOMCXOXKACHUST 4YeJoBeKa, ¢ororpadun HAXOIOK MCKOMAEMBIX OCTATKOB YEIOBEKAa, CKEIET
YeJloBeKa, MOJENIb 4Yeperna 4YesloBeKa M ueperna MIMMIIAH3€, MOJENIb KHCTH 4Ye€JIOBEKa M KHUCTH
HIMMIIaH3€, MOJIENIH TOPCa MPEJKOB YEIOBEKa.

JlaGopaTtopuass pa6ora «/3yueHne ocoOeHHOCTEH CTpoeHMs CKelera 4YelloBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. Oxosormssi — Hayka O B3aHMOOTHOIICHHSIX OpPraHHU3MOB H
HAJOPraHU3MEHHbIX CUCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BuTHe HKojoruu B Tpynax A. I'ymOonsara, K. @.Pymse, H.
A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3amauu sxosioruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Metoapl skonoruu. IloneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHUU: MPHUPOAHBIE U
nabopaTtopHble. MojenupoBaHie B SKOJOTMH. MOHHUTOPHHI OKpYXKarolled Cpeibl: JIOKAIbHBIMH,
pErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUE SKOJIOTUYECKUX 3HAHMM JUIsl 4YeIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBsi3eM uyenoBedecTBa € MNpuUpoaoil. POpMHUPOBAHHME SKOJOTUYECKOW KYIbTYpHl H
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpauuu

Hoptpetst: A. 'ym6onear, K. @. Pynee, H. A. CeepuoB, 3. I'ekkenb, A. Tencnu, B.
H. Cykaués.

Tabnuuel u cxemsl: «Pa3znensl skonorun», «MeToasl 3kojdorun», «Cxema MOHUTOPUHTA
OKpYKAIOIIEeH Cpeb».

JlaGopaTopHas padora «/3ydeHre METO0B SKOJIOrMYECKUX UCCIIEIOBAHUI).

Tema 7. Opranusmsl u cpea o0UTAHUSA
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Okonorndyeckue (akropel M 3aKOHOMEpHOCTH uX JeiictBusa.  Knaccudukanus
JKOJIOTUYECKHX  (aKTOpOB:  aOMOTHYECKHWE,  OHOTHYECKHEe,  aHTpomoreHHble.  OOmme
3aKOHOMEPHOCTH JCWUCTBUS dKonorndeckux ¢axkrtopoB. [Ipasuno munmmyma (K. Hlnpenrens,
10. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.

Aobnornueckue Gaxktopbl. CBET Kak KOJOTHUECKUil (aktop. JeficTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. OKOJOTHMYECKHE TIpYIIbl PAacTeHUH U KHUBOTHBIX 10
OTHOILIIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiu3m.

Temneparypa kak skojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha OpIraHU3MBL
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxHocTe kak skosormdeckuil Qaxrop. IIpucrnocobnenust pacTeHUH K MOAJIEPKAHUIO
BostHOTO Oananca. Knaccudukanus pacTeHuid o OTHOIIEHUIO K BoJie. [IprcrocobneHmst >KUBOTHBIX
K U3MEHEHHIO BOJHOTO peKUMa.

Cpenpl oOMTaHHMA OpPraHU3MOB: BOJHAS, HA3E€MHO-BO3IYyIIHASA, NOYBCHHAs, TIIyOMHHAs
NOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. DU3UKO-XMMHYECKHME OCOOEHHOCTH cpesl OOUTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeax.

buonoruueckue putmel. BHenmnue u BHyTpeHHHUE pUTMBL. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

XKuznennusie Gopmbl opranuzMoB. [lonstue o xuzHeHHOU (opme. KuzHeHHbIE (HOPMBI
pacTeHMii: JepeBbs, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHUE TpaBbl, OJHOJETHUE TPAaBBI.
KuzneHusle (OpMbI JKUBOTHBIX: TMJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 00pa3a KU3HU.

buornueckne  Qaxktoppl. Buuel OMOTHYECKMX  B3aMMOJEHCTBUH:  KOHKYpPEHIIMS,
XUIIHWYECTBO, cuMOno3 u ero ¢opmsbl. [lapazutusm, koomepauus, MyTyajln3M, KOMMEHCAIU3M
(KBapTUPaAHTCTBO, HaxJIEOHNYECTBO). HeTpoduueckue B3anmoielicTBHs (TOMUYECKHE, POPUUECKHE,
(dabpuyeckue). 3HaueHUE OMOTUYECKUX B3aUMOJICHCTBUI AJIsl CYLIECTBOBAHMSI OPIaHU3MOB B Cpesie
oOutaHus. [IpUHINI KOHKYPEHTHOTI'O UCKJIIOUESHMUS.

JdemMoHcTpauuu

Tabnuuel u cxembl: «IKojoruyeckue (hakropel», «CBETOBOH CHEKTP», «IKOIOTHYECKHE
IPYNIbl KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TerIOKpOBHbBIE )KMBOTHBIE», «XOJIOJHOKPOBHbBIE
KHUBOTHBIE», «DU3HONOrHYecKre aJanTaluu KHUBOTHBIX», «Cpeabpl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue putMmbl», «OKuzHeHHble QopMbl pacTeHuin», «Ku3HeHHbIe (POPMBI KUBOTHBIX),
«9KOCHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOrO seca», «llemm nurtanus»,
«XuHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repbapud  pacTeHUH U KUBOTHBIX, IPHUCIOCOOJIEHHBIX K BIHSHUIO
pa3IUYHBIX ~ JKOJOTHYECKUX  (HaKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTtenust, repO0apuu M KOJUIEKIUHU TEIUIONIOOUBBIX, 3UMOCTOMKIX, MOPO30yCTOMUUBBIX PAaCTEHHH,
yyyerga NTHUIL M 3Beped, repOapuul pacTeHWi, OTHOCAIIUXCS K Trurpoduram, kcepoputam,
Me30(puTaM, KOMHATHbIE PACTEHUS JAAHHBIX I'PYIMI, KOJUIEKIUH >KMBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repOapud M KOJUIEKUMH PAacCTeHUH M JKMBOTHBIX, OOJaJaloOUMX  4YepTaMu
MPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHUM JKU3HH, T€pOApUM U KOJUIEKIIMH PACTEHUIN
U JKMBOTHBIX Pa3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKLIUU )KUBOTHBIX, YJACTBYIOIINUX B Pa3THUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHasi pa6ora «BbisiBIeHHE NpPUCIIOCOONIEHUH OpPraHU3MOB K  BIHMSHHUIO
TEMIEPATYPBI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTHM pACTeHMH M3 pa3HbIX MeECT
oOuTaHUAY.

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMIA
DKOJIOTHYECKUE XaPAKTEPUCTUKH MOMyysiiuu. [lomynsius kak OWoiorudeckas cucTeMa.
Ponp HeomHOpoAgHOCTH cpenbl, (u3MUeckux OaphbepoB M OCOOEHHOCTEW OWONOTHH BHUIOB B

19



(GhOpMUPOBAHUN MPOCTPAHCTBEHHON CTPYKTYphI momyisiuii. OCHOBHBIE TMOKA3aTeNN TMOMYIISIIIHH:
YUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYPa, POKIAEMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpAITHSL.

DKojoruueckas CTpykTypa mnomyisuuu. OleHKa YUCIEHHOCTH Nonyisiinuu. JluHamuka
MOMYJSINMA U €€ peryisiuvsa. bUOTHYeCKui MOTeHUMall MOmyisund. MoaelrnpoBaHue JTUHAMUKHU
nonyysinuu. KpuBble pocta uMcieHHOCTH mnonyisinud. KpuBble BbDKHUBaHUs. Perynsmus
YUCIICHHOCTA TMOMYJISIIUI: poib (AKTOPOB, 3aBHUCSIIMX M HE 3aBUCAINUX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUmoB (r- u K-ctparerun).

[Tonatue 00 »sKkomoruyeckoi Hume Buaa. Mecroobutanue. MHOrOMepHas MOENb
skosiornyecko Humm Jlx. .M. Xarunncona. Pa3mepbl skojormdyeckod HumM. [loTeHuuanbHas u
peanu30BaHHAS HULLIY.

Bun xak cucrema nomynsinuid. Apeasibl BUAOB. BUIIBI M MX KW3HEHHbBIC CTPATETHU.
DKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MHIpPalMil >KUBOTHBIX. buosiorndeckne HWHBa3UU
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpamun

[optper: Jx. . XaT4nHCOH.

Tabauirel U cxembl: « IKOJIOTHUECKHE XapaKTePUCTUKH monmyasuuny, «l[IpoctpancTBeHHas
CTPYKTypa mnomnyisiuu», «Bo3pactHple mnupamuabl nonyasanun», «CKOpPOCTb — 3aceieHus
MOBEPXHOCTU 3eMJIM pPa3IMYHbBIMU OpraHuzmMamuy», «Mojenb 3KOJOru4eckol Humm JIxK.
H. Xaruuaconay.

ObopynoBanue: repoapuy paCTeHUH, KOJUICKITUN KUBOTHBIX.

JlaGoparopHasi padora «IIpucnocoOneHns ceMsH pacTeHHIA K PaCCEICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHEe CHCTEMbI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBS3u MeXAy OpraHu3MaMH B
OuoreHo3e.

Okocuctema Kak oOTkpbiTas cucrema (A. JDxk. Tencnu). @yHKUMOHANbHBIE OJOKH
OpPraHMW3MOB B OJKOCHCTEME: TPOJYIEHTHI, KOHCYMEHTHI, pPEAYyIEeHTHl. Tpodudeckne YpOBHH.
Tpoduueckue nenu u cetu. AGuotuueckue ONOKM sKkocucTeM. IIoUBBI M HIIBI B 3KOCHCTEMAX.
KpyroBopot BemecTB 1 MOTOK YHEPTUHU B IKOCHCTEME.

OcHOBHbIE MTOKa3aTeNN IKOCUCTEMBI. buoMacca u mpoayKius. DKoJIOrn4eckue MupaMuibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @uyxmyayuu. HanpapneHHbie
3aKOHOMEPHBIE CMEHBI COOOIIeCTB — CyKIeccHd. [lepBHYHBIE W BTOPWUYHBIE CYKIIECCHH M MX
OpUYMHBL.  AHTpONOTeHHbIE  BO3JCHCTBHA Ha  cykueccuu. KimmakcHoe — cooOIecTBo.
bropa3znoobpa3ue 1 moJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. DKOcucmemyvl 03Ep U pek. DKocucmemvl MoOpeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpONOTreHHbIE  3KOCUCTEMBI. Arpo3kocucTeMa. ArpoueHo3. Paznmuums Mexay
AQHTPOIIOTEHHBIMU U TPUPOAHBIMH SKOCHCTEMAMH.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iuopa u dayna.
CuHaHTpomnu3anus ropojacko gaynsl. buonoruueckoe n xo3sHUCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM
U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAaHMS  OCHOBHBIX  B3aWMOJICHCTBHH  OpPraHU3MOB B
sKocucTeMax. Pons  kackaonoeo sghghexkma u  6ud06-30uhuxamopos  (kirouesvix 6uU008) 6
@yukyuonuposanuu sxocucmem. IlepeHOC SJHEPTUU U BEIIECTB MEXITY CMEXHBIMH YKOCHCTEMAMHU.
YCTOHYMBOCTh OPraHU3MOB, TONYJSIMA W HIKOCUCTEM B  YCIOBHSX €CTECTBEHHBIX U
AHTPOIMOT€HHBIX BO3JICHCTBUM.

Mexanusmol  6030elicmeus  3a2pA3HEHUU  pA3HbLIX  MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLO2UHECKO20
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HOPMUPOBAHUSI AHMPONO2EHHO20 6030elicmaus. MeToJ0JI0THsT MOHUTOPHUHIA €CTECTBEHHBIX W
AHTPONOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[optpert: A. [Ix. Tencnu.

Tabauiet u cxembl: «CTpyKTypa OHMOIIEHO3a», «DKOCHCTEMA IMIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jeca», «QDYyHKIMOHAIbHbIE TPYIIBl OPraHU3MOB B HJKOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemn mnwuraHus (macTOWINHAs, JETPUTHAs)Y,
«OQKosornyeckas nmupamuaa 4ucen», «IKOJOrMuYecKas Mupamuaa OMOMacchl», «IKOJOoTrhdyecKas
nupamuaa sueprun», «O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccranoBnenue yeca
nociie moxkapa», «9Kocucrema ozepay, «ArpoueHos», «KpyroBopoT BeliecTB U MOTOK SHEPrUH B
arporeHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapu pacTeHUM, KOJJIEKIMM HACEKOMBIX, Yydella NTHULl U 3Bepeil,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuuyeckas padora «/3yyeHue u onrcanue ypoo3KOCHCTEMBI».

JlaGopaTopuas padora «/3yyeHne pazHoOOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKypeust «IKCKYpCcHs B TUIIMYHBIA OMOTeoreHo3 (B AyOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJIOJIbHBIN MM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SICTBO).

Tema 10. Buocdepa — rnodanbHast IkocucTeMa

buocdepa — obmeranerapuas obonouka 3eMiH, Tlie CYIIECTBYET WU CYyIIeCTBOBajia
Ku3Hb. PasButue npezacrasienuii o ounochepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! u ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHUsl 6uocdepsl. OcodbeHHOCTH OHOchephl Kak II0O0ATBEHOM
sKkocuctembl. J[uHamuyeckoe paBHOBecue B Oumocdepe. KpyroBopoTel  BemiectB U
OMOTeOXMMHUYECKUE IUKIIBI (YTepo/a, a3oTa). PUTMUYHOCTS siBNeHHid B 6uocdepe.

3onanbHOCTH Ouochepsl. [lonsarue o 6Guome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIC
jeca, CMEIIaHHBIE W IIUPOKOJIUCTBEHHBIC JieCa, CTENH, CABAHHBI, ITYCTHIHH, TPOIMYECKHE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ GYHKOHS JKUBBIX CHCTEM, OIIGHKa WX pPECypCHOrO IMOTEHIHala |
O6uochepHbIX QYHKIHUI.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «I'eocthepsr 3emnny», «KpyroBoport azora B mpupomae», «Kpyrosopor
yriepoja B mpupozae», «KpyroBopor kuciopoaa B npupojne», «KpyroBopoT BoJbl B MPHPOJIEY,
«OcHoBHBIE OMOMBI cymny, «Kimmnmarnaeckue nosica 3emumm», «Tynapay, «Tairay, «CMemanHbIi
necy, «lllupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuueckuit gecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kamoumas cpeaa

DKoyornyeckue KpHU3UChl M WX MpHYuHBL. Bo3sneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpeapl. OxpaHa BO3ayXa. 3arpsi3sHEHHE BOJHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHNEe KiInMaTa.

AHTpPONIOTEHHOE  BO3JEHCTBHE HA PACTUTENBHBIA W KUBOTHBIA Mup. OxpaHa
pPacTUTENBHOTO M >KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXpaHbl Npupoasl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopuu (OOIIT). borannueckue caabl U 300J0THYECKUE
HapKH.

OcCHOBHbIE MPHUHIMIIBI YCTOMYMBOTO Pa3BUTHsI YeJIOBEUECTBA U MpHUpPoAbl. PanmoHanbHoe
OPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTMYecKoro paszHooOpasuss 3emuu.  OOmue
3aKOHOMEPHOCTH TIJ100aJIbHBIX SKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca U
€ro BEPOSATHBIE MTOCIIEACTBUS.
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PazButne METOJIOB MOHHTOPHHTA pa3BUTHSA OTTaCHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmoie UCcIe008aHus nepexooa K pecypcocbepezaroueti u
KOHKYPEeHmMOCnocoonotl sHepeemuxke. buonocuyeckoe paznoobpasue u buopecypcwvl. Hayuonanvhvie
uHopmayuonuvie cucmemvl, obecneuusauue OOCMyn K UHGOpMayuu no coOCMOSHUIO OMOeNbHbIX
6u0og u osxocucmem. OcHOBbI dKOpeaburumayuyu KOCUCMEM U CHOcobo8 0OopvbObl ¢
buonospexcoeHusimu. Pexoncmpykyus MOpcKux u Ha3eMHbLX 9KOCUCTEM.

JdemMoHcTpanuu

Tabmuubl ~ w  cxembl: «3arps3HeHne  atMocepb», «3arps3HeHue  ruapochepb,
«3arpsi3HeHHe MOYBBD», «[lapHuKoBBIN dhdekT», «Ocodo oxpaHseMbIe IPUPOIHBIE TEPPUTOPHI,
«MoJienu yrpaBisieMOro MUPay.

Ob6opynoBanwue: Gororpaguu OXpaHSEMBIX PACTEHUH U KUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.
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IINIAHUPYEMBIE  PE3YJIBTATbBI OCBOEHUsA ITPOI'PAMMBI 11O
BNOJIOI'MX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OdI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
pOTpaMM CPeHEro 00IIero 00pa30BaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType NMUHOCTHBIX PE3yJbTAaTOB OCBOCHMS MPOTPaMMbI MO OHOJIOTHH BBIJECIICHBI
CJIETYIOIIHE COCTABIISIONINE: OCO3HAHNE O0YUJAIONIMMHUCS POCCUMCKON TPaXKIaHCKON MICHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHUIO, HAAUu4yue MOmusayuu K
0o0y4yeHHI0 OMOJIOTHH, YeleHanpasieHHoe pasgumiue BHYyTPECHHUX YOSKICHUI JTUYHOCTH HA OCHOBE
KITIOUYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPATUINI pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb
u  cnocobHocmv OOYHAIOUIMXCSl PYKOBOJACTBOBATbCS B CBOCH  JEATENBHOCTH  IIEHHOCTHO-
CMBICJIOBBIMU ~ YCTAHOBKaMH, MPHUCYIIMMHU CHCTeME OHOJIOrMYECKOro 00pa3oBaHUs, Haluyue
NPasoCco3HaHUsA SKOJIOTHYECKON KYJIBTYPbI, CHOCOOHOCMU CMABUMb TIETH W CTPOUTH KU3HEHHBIC
TIJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHMSI IPOrPaMMBbl 110 OMOJOTHHU JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHHUTATEIbHOW [EATENbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHUHCKUMU
COLUMOKYJIbTYPHBIMU, UCTOPUYECKHMMHU M JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMH, MPHUHSATHIMUA B
oOmiecTBe MpaBWJIAMU W HOPMaMHu TIOBEJIEHUS M CIIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHMUS,
CaMOBOCIIMTAaHUs U CaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEH IO3ULHMH JMYHOCTH, MATPUOTH3MA U
YBaXXEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TpyJda U CTapuUIeMy IOKOJEHHUIO, B3aUMHOTO
YBa)KEHUsI, 0EPEIKHOT0 OTHOLICHUS K KYJIbTYPHOMY HACIEAUIO U TPAIULUSAM MHOTOHAIIOHAJIBHOTO
Hapoa Poccuiickoil denepanuu, Npupoie U OKPYKarollen cpese.

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS y4yeOHOro npenMera «bHoaorus» I0JKHBI OTpaXxaThb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEHN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMNA, O3UTUBHBIX BHYTPEHHUX YOEXKIAECHUH,
COOTBETCTBYIOIIUX TPAJULINOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIeCTBa, pacuIMpeHre >KU3HEHHOTO
OINBITA U OIBITA AEATEIBHOCTH B IPOLIECCE peaTn3allii OCHOBHBIX HAIPABJIECHUM BOCIUTATEIBHON
JIEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MIMU  OOYYaloIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U 0O0sS3aHHOCTEH, yBaXK€HUE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOMN AEATENBHOCTU MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IMO3UIMIO 1O OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B  CBOHUX JICWCTBHUSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS JIOACH C Pa3sHBIMU YOEKICHUSIMH, KYJIbTYpPHBIMU IIEHHOCTSIMH U COLMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIIPOIIECCE COBMECTHOTO BBIMIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIBHBIX U UCCIIE0BATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHUS! K MHEHUIO OIIIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUICKOM TPaskJaHCKON UIEHTUYHOCTH, MMaTPUOTU3MA, YBAKEHHS K
CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepen PonuHoi, ropaoctu 3a cBou kpai, cBoro Ponuny,
CBOH A3BIK U KYJBTYPY, IPOILIOE U HACTOSALIEE MHOTOHALMOHAIILHOIO Hapoaa Pocenn;

LIECHHOCTHOE OTHOUIEHWE K TMPUPOJHOMY HACIEIWI0 U NaMATHUKaM IPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
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CIOCOOHOCTh OIICHMBATh BKJAJ POCCUHCKMX YYEHBIX B CTAHOBIIEHHE W pa3BUTHE
Ouosiornu, MOHMMAaHUs 3HAYE€HUs] OMOJIOTUHM B TMO3HAHUM 3aKOHOB NPHUPOJBI, B XKHU3HHU UYEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoexKIEHHOCTb, TOTOBHOCTB K CIIYXEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

C(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO IOBE/ICHUS;

CIOCOOHOCTh OLIEHWBATh CUTYAIMIO U MPUHAMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYAChH
Ha MOpaJbHO-HPaBCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHUE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM PpOJIUTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHATUS LIEHHOCTEH CeMEWHOW >KW3HM B COOTBETCTBUU C TPAAMLIUSIMHU HApOIOB
Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOILICHHE K MHUPY, BKJIKOYas 3CTETHKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY1a, OOMIECTBEHHBIX OTHOIICHUH;

MIOHMMaHHE YMOLMOHAIIBHOTO BO3JICHCTBUS )KUBOM MPUPOJIBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIP@XCHHIO B Pa3sHBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
Ka4yecTBa TBOPUECKOW JIMYHOCTH;

5) puzuueckoro  BocnmUTaHUsA, (OPMUPOBAHUS  KYJbTYPbl  3I0pPOBbSI W
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

MOHMMAaHKE W Pean3anus 3J0POBOTO M 0e30macHOro o0pasa KU3HU (30pOBOE IMHUTAHUE,
COOJIIOJIEeHHE TMTMEHUYECKHX IMpaBWJI U HOPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATHUM W OTABIXA,
peryinsipHasi pu3nUecKasi akKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UUECKOMY U ICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE LEHHOCTH TMPaBWJ WHIWBUAYAJBHOTO W KOJUIEKTHMBHOTO 0€301acHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHME TOCTIEICTBUI M HENPHUATUS BPEIHBIX TPUBBIYEK (YHOTPEOICHUS AIKOTOJS,
HapKOTHKOB, KypEHHS);

6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTB K aKTHBHOM JIESATEITHHOCTH TEXHOJIOTUYECKOH M COIMAIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATD, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKYIO JAESITEIbHOCTD;

MHTEpPEC K Pa3IUn4YHbIM cdepaM MpodhecCHOHATBFHONW NESTeNbHOCTH, YMEHUE COBEpIIATh
0CO3HaHHBII BHIOOP OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpa30BaHUIO Ha NMPOTSKEHUU BCEH
KHU3HH,

7) IKOJIOTUYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKHU I11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHSI IKOJIOTHYECKOM KyJIbTYphl: HMPUOOpETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEeIbI;

OCO3HaHME TII00AIHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U IyTel UX PeLIeHuUs;

CTIOCOOHOCTH HCIIOJIB30BaTh NMPHOOpETaeMbIe MPH W3YYCHUU OWOJIOTUH 3HAHWUS U yMEHUS
OpU peleHur NpoOJeM, CBA3aHHBIX C PAlMOHAIBHBIM TMPUPOJIONONb30BaHUEM (cOoOI0AeHNE
NIpaBWJI TIOBE/ICHUS B IPUPOJIE, HAPABJICHHBIX Ha COXPaHEHHE PAaBHOBECHS B DKOCHCTEMaX, OXpaHy
BUJIOB, 3KOCUCTEM, Onocdepsl);

aKTUBHOE HENpUATHE ACHCTBHMA, NMPHUHOCIIINX BpE OKpYKAIOMIeW NPHUPOIHOW cpene,
yYMEHHUE IPOrHO3UPOBAaTh HEOJAroNpHUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS IpealpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;
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HaJu4ue PA3BUTOrO DSKOJOTMYECKOIO0 MBIIIJIECHUS, JKOJOTUYECKOU KYJIbTYpBI, OIbITA
JEATCIIBHOCTH ~ DKOJIOTUYECKOM  HANpPaBICHHOCTH, YMEHHsS  PYKOBOACTBOBAaTbCS HMMH B
IIO3HABATEJIbHONM, KOMMYHUKAaTUBHOM UM COLMAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS:

C(OPMHUPOBAHHOCTh  MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKHh M  OOLIECTBEHHOW IPAaKTHKH, OCHOBAaHHOIO HAa JUAJlOre  KYyJIbTYyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKON KYJIbTYphI KAK CPEACTBA B3aUMOACUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHE CHeNU(PUKH OHOJOTHMHM KaK HAayKH, OCO3HaHUs e€ poiu B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBILUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEACTABICHUS 00 OKpyKarolleM
MHpE KaK O €IMHCTBE MPUPOIbI, YEIOBEKA U 00IIECTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH podiieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS,;

yOSKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JIi COBPEMEHHON IMBHIIM3AIMU: OOCCIICUCHUS
HOBOT'O YPOBHS DPa3BUTHUS MEIULMHBI, CO3/laHUE NEPCHEKTHBHBIX OMOTEXHOJIOIMM, CIIOCOOHBIX
pelarh pecypcHble MpoOJIeMbl pa3BUTHS UYEIOBEUECTBA, IIOMCKA IyTEH BBIXOJA U3 TI00ANbHBIX
9KOJIOTUYECKUX IMpoOsieM M obecreueHus nepexoja K YCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMUYECKUX 3HAHUM B LIENSAX MOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKIMOHAIbHON
IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoTuH;

IIOHUMAaHHE CYHIHOCTH METOJOB IIO3HAHUsSA, MHCIIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  MCIIOJIb30BaTh I0OJIydyaeMble 3HAHMS JUId aHalIu3a U OOBSICHEHUS SBJICHUI
OKpYXKAIOMIETO MHpa M MPOUCXOMANIMX B HEM H3MEHEHHWH, yMeHHe JenaTb OOOCHOBaHHBIC
3aKJIIOYEHUsT Ha OCHOBE HAay4HBIX (DaKTOB U MMEIOIUXCA MJAHHBIX C LENbI0 IOJy4YEHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCHOJb30BaTh OHOJIOrMYECKHE 3HAHMUSA JUIS peIIeHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HaHUE LEHHOCTH HAYYHOW NEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATh IPOECKTHYIO U
HCCIIE0BATENBCKYIO IESITENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHHIO MW CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUW 1O OWOJIOTMM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMM.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOEHMs ydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble A (OPMHUPOBAaHUS  MHMPOBO33PEHMS]  OOyHaIOIIUXCS — MEXKIUCUUIUIMHAPHBIE
(MeXmnpenMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTpaXKaroIIKe LEJTOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cnenuuKy METOJOB MO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILLECTBO, SHEPrus,
SBJICHHE, TIPOIIeCC, CUCTeMa, HayyHbIH (haKT, IPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCclieIoBaHue, HaONIO/IeHHe, W3MEPEHHUe, SKCIEPUMEHT U JPYrHue); YHUBEpCAlbHbIE y4eOHbIE

JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE, peryJisiTUBHbIE), o0ecrnevnBaroIme
dbopmupoBanre (HYHKIIMOHAIBHOW TPaAaMOTHOCTH M COIMAJIBHON KOMIIETCHIIMH OO0YyYaIOIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEKIUCIUILIIMHAPHBIE,

MHPOBO33PCHUYCCKHUE 3HaHWSA HW YHHBCPCAJIBbHBIC y‘—Ie6HI)Ie }IefICTBHH B IIO3HABAaTEILHOU H
COLIMATILHOM TTPaKTHKE.

B pesynprate wu3yueHus OHWOJIOTMM Ha YypPOBHE CpEIHEr0 o0Omero oOpa3oBaHUS Yy
oOydaromierocss OyayT copMHUpOBaHBI TO3HABATENbHBIE YHHUBEpCadbHbIC Yy4ueOHbBIE NEHCTBUS,
KOMMYHHMKaTHBHbIE YHUBEpCaJIbHbIE yueOHbIE AEHCTBUS, PEryJIATUBHbIE YHUBEPCAIbHbIE yUeOHbIE
NENCTBUS, COBMECTHAS I€ATEIHHOCTb.
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MeramnpeaMeTHble pe3yNbTaThl OCBOCHHUS IMPOrpaMMBI CpeIHEro oOIIero oOpa3oBaHHA
JOJDKHBI OTpaXkaTh:

OBJj1ajieHNe YHUBEPCATBLHBIMH Y4eOHBIMH 03HABATEILHBIMH /1€ CTBUAMM:

1) 6a3oBble JJOrHYecKHeE IeHCTBHS:

CaMOCTOATENIFHO (OpMYIMPOBaTh M aKTYaJM3UpPOBATH MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIB30BATh MPU OCBOCHWM 3HAHMK MNPHUEMBI JIOTMYECKOTO MBINUICHHUS (aHAIH3a,
CHHTE3a, CpaBHEHHMS, KiIacCU(PUKAIH, 0000IIEHNUS), PACKPBIBATh CMBICI OMOJIOTUYECKUX MOHITUI
(BBLIENATH UX XapaKTEPHBIC IPU3HAKY, YCTAaHABIMBATE CBS3H C IPYTUMHU TOHATHAMH);

OTIpeNeNIATh LEeNU JESITEeIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPHH HX JOCTHKCHHS,
COOTHOCHUTD PE3YJbTATHI AEATEIBHOCTH C IOCTABICHHBIMH LICIISIMH;

UCIOJIb30BAaTh OWOJIOTUYECKUE TOHATHS Ui OOBSICHEHUs (AaKTOB W SIBICHUI >KUBOU
HPUPOJIBL;

CTPOUTH JIOTUYECKHE DACCYXACHUS (MHIYKTUBHbIC, JCIyKTUBHBIC, IO aHAJIOTUH),
BBISBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUUS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

NPUMEHSATh CXEMHO-MOJEIbHBIE CPENICTBA ISl MPEACTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOIIEHWIA B H3Y4aeMBIX OHMOJOTHMYECKHMX OOBEKTaX, a TaKkKe MPOTHBOPEYHMH Pa3HOTO pPOAa,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX HCTOYHHUKAX;

pa3padarbIBaTh IUIAH peIICHHs TPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCSl MaTepHaIbHBIX
¥ HeMaTepuallbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIBHOCTH, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM,
OLICHUBAThH PHCKHU TOCIIE/ICTBUI ACATEIHLHOCTH;

KOOP/JMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSIX pPEaJbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE NPU PEIICHUH KU3HEHHBIX POOIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATENbCKOW U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspeuieHus mpoodJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIHBHOMY IMOHMCKY METO/IOB
pelIeHus MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHUABI ACATCIBHOCTH II0 IIOJYUYCHHUIO HOBOI'O 3HAHUA, €ro
WHTEPIIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHIO B YYEOHBIX CUTYyallMsX, B TOM 4YHCIE MPHU
CO31aHUU YYEOHBIX U COI[MAJIbHBIX TPOEKTOB;

(hopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU
MOHATHUSAMHA U MECTOJIaMU,

CTaBUTh U (HOPMYIHUPOBaTh COOCTBEHHBIE 3a/ladyll B 0OpA30BaTENbHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH TIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
THUIIOTE3Y eé pEeICHNA, HAXOAUTh apryMCHTHI I JOKa3aTCJIbCTBA CBOUX YTBep)K)ICHI/IfI, 3a1aBaThb
napaMeTpsl U KPUTEPUH PEIICHNUS,

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B X04€ PCIHICHUA 3a1a4U pE3yJIbTaTbl, KDUTUUCCKU OLICHHUBATD
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN TIOUCK TMEepEeHOCa CPElCTB U CIOCOOOB JEWUCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTHh 3HAaHUS B TO3HABaTeNbHYID W  MPAKTUYECKyH  oO0JacTu
KUBHEACATCIBHOCTH,

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUT'aTb HOBBIC HJACH, IpCIlaraTb OPUTHWMHAJIBHBIC IIOAXOABI M PCIICHHA, CTAaBUTH
poOJIeMBI U 3aJ1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.
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3) padora ¢ ungopmanmei:

OpPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHUKAX WHPOpMAIUU (TEKCTE y4eOHOro TMocoOws,
HAYYHO-TIOMYJISIPHOW JIUTEepaType, OMOIIOTMYECKUX CIIOBApSAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JIaHHBIX, B VIHTEepHETE), aHATM3UPOBATh HH(DOPMAIMIO PA3TUYHBIX BHIOB U (POpM
NPEJCTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIMpoBaTh 3ampoOChl M MPUMEHSTH PA3MYHBIC METOJIBI TPHU IMOWUCKE U OTOOpE
Ouosornyeckoit nHMGoOpMaIK, HeOOXOIMMOM JIJISl BHIIOJTHEHUS yIeOHBIX 3a/1a4;

MPUOOPETaTh OMBIT HUCIOJIH30BaHUS WH(MOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTUMATBHYIO (QOpPMY TPEIACTABICHUS OUOJIOTHUYECKOM
uHpopmaruu (cxemsl, TpaduKy, AHarpaMMsbl, TaOJIUIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIA SI3BIK B KAueCTBE CpEACTBA IpH paboTe ¢ OHMOIIOTHYECKOM
UHpOpMaNUe: NMPUMEHSATh XUMHYECKUE, (U3MYECKHEe W MaTeMaTWYeCKHe 3HAKW M CHUMBOIIBI,
dbopMynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOIb30BaTh W MPEeoOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pACIIO3HABAHWMSI W 3alIUTHl  WHPOpMAIUHU, HWHPOPMAIIMOHHOM
0€3011aCHOCTH JIMYHOCTH.

OBi1ajieHNe YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) oOenmue:

OCYIIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax *KU3HH, aKTHBHO Y4acTBOBaTh B IHAJIOTE
WM JUCKYCCHH IO CYIIECTBY OOCY)KJaeMOW TeMbl (yMCHHE 3a1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CY)K/ICHUSI OTHOCHTEIIBHO BBIMOJIHCHUS —MPEIaraeMoil 3alayd, Yy4YUTHIBATH HHTEPECHl H
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCUHN);

pacrno3HaBaTh HeBepOaJbHBIC CPEACTBA OOIUICHHS, MOHUMATh 3HAYCHHUE COMUATBHBIX
3HAKOB, NPCAINOCHIJIOK BO3ZHHKHOBCHUA KOH(l)JH/IKTHI)IX CI/ITyaIII/If/'I, YMCTb CMATYATb KOHCI)J'II/IKTI)I n
BECTH MEPETOBOPHI;

BJIAZACTH pa3INYHbIMU cnocobamu O6HICHI/I$I n B3aI/IMOI[€I\/’ICTBI/I${, IIOHUMAaTb HaMCPCHUA
JPYTUX JEOJCH, MPOSBISATH YBaKUTEIBHOE OTHOLICHHE K COOCCETHHKY M B KOPPEKTHOH (opme
(OpMyITHPOBATH CBOM BO3PAKCHUS,

Pa3BEPHYTO W JIOTMYHO H3JAraTh CBOK TOUYKY 3PCHHUS C HCIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W MHIUBUIYaTbHOU pabOTHI MpH
pemieHnyn Ouosorndeckoi npoOsaemMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh HNPUMEHEHHUS TPYNIOBBIX
¢dbopM B3aMMOIECHCTBYSI IPHU pELICHUH YUeOHOM 3a/1auH;

BBHIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIUX WHTEPECOB U
BO3MOKHOCTEHN KaXKJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh II€JI1 COBMECTHOM JIESATENbHOCTH, OpPraHW30BBIBATH W KOOPJAHMHHUPOBATH
JIEUCTBUA 0 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JIEVCTBUI, PACIPENEATh POIU C YYETOM MHEHUHN
Y4aCTHUKOB, OOCYXKJaTh pe3yJIbTaThl COBMECTHOU pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJla M KaXKJIOT0 YYaCTHHKA KOMaHIBl B OOIIUN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh WMJIEU C TMO3UILUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE TIOBEACHUE B PA3JIUYHBIX CHUTYalUsX,
MIPOSIBIIATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:
1) camoopranmu3amnus:
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UCTOJb30BaTh OWOJIOTHUECKUE 3HAHUS JJs BBIABICHUS TNPOOJIEM M HUX pElICHHs B
’KM3HEHHBIX M y4EOHBIX CUTyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH IEJIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IIOCTYNKax II0 OTHOIIEHUIO K >KMBOW IPUPOZAE, CBOEMY 310POBBIO M 3J0POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO JEATEIBHOCT, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIEC 3a7]a4ll B 00pa30BaTEIbHON NESITEIBHOCTH M KU3HEHHBIX
CUTYyaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHs MPOOJIEMBI C YUETOM MMEIOLINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTECHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JeNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHMIO U MPOSBICHUIO IIUPOKOW 3PYAUIIMN B PA3HBIX 00JACTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUAM, BHOCHTHL KOPPCKTHUBBI B JACATCIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIBTATOB LEIISM;

BJIaACTh HAaBbIKaMH IO3HaBaTEIbLHOMI pe(i)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[eflCTBHfI
Y MBICJHMTEIBHBIX MPOIECCOB, MX PE3YJIbTATOB M OCHOBAHWiA, MCIIOIB30BATh MPUEMBI pedIeKCHr
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETh OIIEHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPH aHAIIN3€E PE3YyJIbTaTOB ACSITEIbHOCTH;

3) npuHsATHE cedsi U IPYTHUX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yibTaThl OCBOCHHS COJNEpKaHHUS ydeOHOro mpenmera «buonorus» Ha
yrI1yOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue npopUILHOTO
oOyueHus oOydaromuxcst Ononornd. OHM BKIIIOYAIOT: crequuyeckue s OMOJOTMM Hay4yHbIe
3HaHUS, YMEHUS U CIIOCOOBI JeMCTBUI M0 OCBOCHMIO, MHTEPIIPETALIMH U TPeoOpa30oBaHUIO 3HAHUH,
BUJIBI JICATEIHHOCTH TIO TOJMYYSHHUIO HOBBIX 3HAHWN M MX NMPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
TaKkXKe B pealibHbIX JKU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3ynbTaThl MpeJCTaBIEHBI MO TOAaM
U3yUYCHHUS.

[IpenmeTrHbie  pe3ynbTaThl  OCBO€HHUS  yueOHoro mnpeamera  «buomorus» B 10
Kaacce JOJDKHBI OTpaXkarh:

c(OpMUPOBAHHOCTH 3HAHUM O MeCTe U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAHNUN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU
npo0JsieM paloHaIbHOTO MPUPOJONOIb30BAHUS, O BKIIAJE POCCUIICKUX M 3apyOE€KHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIAJICHHE CUCTEMOM OMOJOrMUYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraroliue
Ouonornyeckue TEPMUHBI U TIOHATHS (KU3Hb, KIJIETKA, OpraHu3M, MeTadoIM3M, TOMEOoCTas3,
caMOperyJsiiysi, CaMOBOCIPOU3BECHUE, HACIEICTBEHHOCTh, M3MEHUYHMBOCTb, POCT M Pa3BUTHE),
6uonornyeckue Teopuu (kiaerounas Teopus T. [lIsanna, M. llIneiinena, P. BupxoBa, xpomocomHas
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TeopHs HaciencTBeHHOCTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax MHOroo0pasus u
IPOMCXOXKACHUS KyJIbTYPHBIX PAacTE€HUIl), 3aKOHBI (€AMHOOOPa3Hsl TOTOMKOB IEPBOrO MOKOJIEHH,
pacIleIUIeHNs], YUCTOThI TaMET, HE3aBUCUMOTr0 HacienoBanus ['. MeHenst, roMoJ0ru4eckix psoB
B HaciencTBeHHOH u3meHunBocty H. 1. BaBunosa), mpuHIMIB! (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMH HAayYHOTO MO3HAHMS, UCIOJIb3YEMBIX B OMOJOTHUYECKHX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (ONMMCAaHUE, U3MEPEHHE, HAOII01eHUE, IKCIIEPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHBIE NPU3HAKHU: BUPYCOB, KJIETOK IIPOKAPUOT U 3YKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuil, rpu0OB, PacTCHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CUCTEM OPraHOB pAaCTEHUI, KUBOTHBIX, YEIOBEKA,
IPOLIECCOB JKU3HEESITEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max PacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX IPOLECCOB: OOMEHA BelecTB (METaboNM3M), MPEeBpaIleHUs] SHEPTHH, OpOKEHUs,
aBTOTPO(GHOrO U reTepoTPOPHOro TUIIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
ramMeToreHesa, 3MOpuoreHes3a, MOCTIMOPUOHATIBHOTO Pa3BUTHS, PA3MHOKCHHS, UHIUBHIYaIbHOTO
pa3sBUTHSL OpraHn3Ma (OHTOI€He3a), B3aUMOJIeHCTBUS I'€HOB, FeTEPO3HCa, HCKYCCTBEHHOIO 0TO0PAa;

YMEHHUE YCTAHABJIMBATh B3aWMOCBSI3M MEXIYy OpPraHOMJAaMHU KJIETKH M UX (PYHKIUSAMH,
CTPOCHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIMSIMHU, MEXKIY OpraHaMU U CHCTEMaMM OPraHoOB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (DYHKIMSIMHU, MEKIY CUCTEMaMH OPTraHOB U UX (YHKIUSMH,
MEXy TarnaMu oOMEeHa BELIECTB, ITalaMy KJIETOUYHOTO LIMKJIA U )KU3HEHHBIX LIUKIJIOB OPraHU3MOB,
dTaramMu SMOPUOHAIBHOTO Pa3BUTHS, TCHOTUIIOM U (EHOTHIIOM, (peHOTUTIOM U (paKTOpaMu cpebl
oouTaHus;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC NMPU3HAKUA JKUBBIX CHUCTEM, B TOM YHCIIE PACTEHHIH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs IOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKUX IPYIIIL;

YMEHHE peuiaTh OHOJOrMYECKHE 3aJaud, BbIBISATb IPUUYUHHO-CIEICTBEHHBIE CBS3U
MEXy HCCIelyeMbIMU OMOJIOIMYECKMMHU MPOLIECCAMU U SBJICHUSMH, JI€JIaTh BBIBOJIBI U IIPOIHO3BI
Ha OCHOBAHUM MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHAThH J1a0OpaTOpHbIe U IMpaKTHYECKHe paboThl, COOMOAaTh MpaBuUia MpH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBLIBUraTh THIIOTE3bl, IPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU CpEICTBAMH,
bopMynupys LeNb UCCIIe0BaHus, aHAIM3UPOBATh MTOJIYYE€HHbIE PE3YJIbTAThl U J€J1aTh BbIBOIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-MCCIIEOBATENbCKOM paboTe Mo OMOJIOTHH, 3KOJOTHU H
MeAMIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U MYOJIWYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHE OLIEHUBATh 3THYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEA0BAHNN B 00JacTH OMOJIOTUI
U MeJUINHBI (KJIOHMPOBAaHUE, HCKYCCTBEHHOE OIJIOJIOTBOPEHHUE, HAIIPABJICHHOE U3MEHEHUE r'eHoMa
Y CO3/IaHUE TPAHCT€HHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBINA BbIOOp OyayIe npodeccnoHaIbHOM 1eATEIbHOCTH B
oOnactu OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTUH, BETEPUHAPHUH, CEIbCKOTO XO34WCTBa, MUIIEBOU
IPOMBIIIJICHHOCTH, YIIIYOJsATh MO3HABATENIbHBIA MHTEPEC, HANPaBJIEHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH MPOPECCUr U TMPOJOJIKEHHE OMOJIOrMYEeCKOro OO0pa30BaHMS B OpraHU3aLUAX
cpeaHero npogecCHOHaIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpenMeTHbie  pe3ynbTaThl  OCBOCHHsS  ydueOHOoro mpeamera  «buomorus» B 11
KJlacce TOJDKHBI OTPaXaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(hOPMUPOBAHUH COBPEMEHHOW E€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPA, B TIO3HAHWH 33aKOHOB
IPHUPOJBI M PEIICHUH HKOJIIOTHUYECKUX MPOOJIEM UEIOBEUYECTBA, a TAKXKE B PELICHUH BOIPOCOB
paIMoOHAIBHOTO MPUPOIOIIOIE30BAHUS, U B (POPMHUPOBAHUU IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
oOIIEeCTBY, YENOBEKY, O BKJIAJ€ POCCHICKUX U 3apyOEKHBIX YYEHBIX-OMOIOTOB B pa3BUTHE
OHoJIOrny;

29



yYMEHHUE BIAJIETh CUCTEMON OMOJOTMYECKMX 3HAHHMM, KOTOpas BKJIIOYACT ONPENAEICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATalOMIMX OHOJOTHYECKMX TEPMHHOB U TMOHATHH (BHL,
sKocucTema, Ouocdepa), Ouonmormdeckue Teopuu (dBomoImoHHas Tteopust Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX U HampaBICHHUIX
spomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTH4Ieckoro paBHoBecus k. Xapau u
B. BaitnOepra, 3apoasimieBoro cxoactBa K. M. bapa), mnpaBuna (munumyma lO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH), TUNIOTe3bI (Tunore3a «mupa PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJAAMHM HAy4YHOrO TIO3HAHMS, HCHOJIb3YEeMbIMU B
OMOJIOTUYECKUX HCCIENOBAHMUAX IKHBBIX OOBEKTOB UM JKOCHUCTEM (OMHCaHUE, H3MEpEHHE,
HaOJII0/IeHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBICHHS M OLIEHKH AHTPONOTeHHBIX H3MEHEHUH B
pUPOJIE;

YMEHHE BBIJICNATh CYIIECTBEHHbIC MPU3HAKU: BHUIOB, OHOTEOLIEHO30B, KOCHCTEM U
onochepsl, CTAOMIM3UPYIOMIETO, JBMXKYIIETO M  Pa3pbIBAIOIIETO0 ECTECTBEHHOIO OTOOpA,
AJIONATPUYECKOr0 U CUMITATPUYECKOT0 BUI000PA30BaHMsl, BIMSHUS ABMKYILIMX CHJI DBOJIOLMHU Ha
reHo(OH]] TMOMYJISAUN, NPUCHOCOOICHHOCTH OpPraHU3MOB K cpene OOWTaHus, 4YepeloBaHUs
HaIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATH B3AaMMOCBSI3M MEXKAY IMPOIECCAaMU HBOJIONUH, ABIKYIIMMHU
CHWJIAaMU aHTPOIOreHe3a, KOMIOHEHTaMU Pa3IMYHbIX AKOCHCTEM M MPHUCIOCOOICHUSIMH K HUM
OpTraHU3MOB;

YMEHHE BBISIBIISITH OTIIMYUTENbHBIE IPU3HAKHU JKUBBIX CHUCTEM, MPUCIIOCOOIIEHHOCTh BUJIOB
K cpene oOuTaHus, aOMOTHYECKHX U OMOTHYECKMX KOMIIOHEHTOB O3KOCHCTEM, B3aMMOCBSI3Ci
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMaTHYECKHUX TPYII,
B3aMMOCBSI3M OpPTaHW3MOB W CpeAbl OOWTaHMs, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUs] MHOT0OOpa3usi BUJOB U DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPUPOILI U
YeII0BEYECTBA;

YMEHHE peliatb OWOJOrMYecKre 3a/layd, BBISBIATH MPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXy MCCIeyeMbIMH OMOJOTHYECKIMH TPOIIECCAMU M SBJICHHUSIMH, JIIaTh BHIBOJBI U MIPOTHO3BI
Ha OCHOBAHMM IOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOPHBIE M MpPaKTHUECKHWE paboThl, COOMI0AaTh MpaBHia NPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIABHTaTh THIIOTE3BI, IPOBEPITh MX OKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJYyYEHHbIE PE3YyIbTAThl U 1€71aTh BBIBOADI;

yYMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIENOBATEIHLCKOM paboTe Mo OMOJIOTHH, HKOJIOTHUU U
MeIUIUHe, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U IYOJMYHO MPEICTABIATH
MIOJTy9YCHHBIE PE3YIIbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBATh THUIIOTE€3bl M TEOPHUHM O MPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeNIOBEYECKMX pac, O MPHYMHAX, IOCIEACTBUSIX W CIIOCO0axX TMpenoTBpaIleHus] TI00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIN BBIOOP OyaylIel npodeccuoHanbHON AeSITENbHOCTH B
o0nact OMOJIOTHH, PKOJOTHH, HMPUPOAONOIH30BAHUS, MEIUIIMHBI, OMOTEXHOIOTHUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIILCKOTO XO3SICTBA, MHUIIEBON MPOMBINUIEHHOCTH, YIIYOJSTh IO3HABATEIHHBIN
UHTEpeC, HANpaBJICHHBI HAa OCO3HAHHBIN BBHIOOP COOTBETCTBYIOLIEH MPO(EcCuu U MPOIOHKEHUE
Omoyornyeckoro o0pa3oBaHUSI B OPTaHU3AIMAX CPENHEr0 MNPOQPECCHOHATBLHOTO W BBICIIETO
o0Opa3oBaHusl.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HammeHOBaHMe pa3nienoB U ‘ KomnuecTBo yacos ‘ DNEeKTPOHHBIE
n/m TCM MPpOrpaMMBI Bcero|| Kontposabusie | IlpakTudeckue (mudposrre)
paBGOTEI pPaGOTEI o0Opa3oBaTeNbHbIC
pecypchl
‘1 HBI/IOJ‘IOFI/IH KaK HayKa H 1 H H H |
2  |DKuBble CUCTEMBI B X 2 1
W3YYCHUE
|3 HBI/IOJIOI‘I/ISI KIICTKH “ 2 “ H H |
4 | Xumudeckas opraHu3amms 10 1
KIJIETKH
|5 HCTpoeHHe 1 QyHKIUU KJIGTKI/I“ 8 “ H 2 H |
6 ||OOmeH BemiecTB U 9 1
MpeBpaIleHUE YHEPTHH B
KIICTKE
7 Hacnencresennas 9 1
nHGOpPMAIHS U pealin3aus
€€ B KIIETKE
‘8 H}KI/BHeHHHﬁ LIUKJI KJIETKA H 6 H H 1 H
9 ||Ctpoenue u pyHKIIUU 17
OpPTraHHU3MOB
10 |[Pa3mMHOXKEHHE U pa3BUTHE 8 1
OpPTraHHU3MOB
11 |leneruka — HayKa o 2
HACJIEICTBEHHOCTH U
W3MEHUYHUBOCTH OPTaHU3MOB
12 |[3akoHOMEpHOCTH 10
HACJIEJICTBEHHOCTHU
13 |[3akoHOMEpHOCTH 6 1
W3MEHUYUBOCTH
‘14 HFeHeTI/IKa YeloBeKa H 3 H 1 H 1 H |
‘15 HCGJ‘IGKHI/I}I OpraHU3MOB H 4 H H H |
16 |buorexHoNOTHS H 4
CHUHTETHYECKasi OMOJIOTHs
‘17 HPe3epBHoe BpeMs H H H H |
OBIIEE KOJIMYECTBO YACOB| 102 5 6
[10 TTPOT'PAMME
TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC
No | HammeHoBaHue pa3ieiioB 1 KonnuecTtBo yacoB ‘ DIJIEKTPOHHBIE
n/m TEM HPOTPaMMBI Beero|| Konrposbubie || Ilpaktuueckue (u¢posbie)
paGoTEI paGoTEI oOpa3oBaTenbHbIE
pecypchl
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1 |3apoxneHue u pa3BUTHE 6
IBOJTIOIIMOHHBIX
IpeJICTaBICHUN B OMOJIOTUI
2 ||MukposBoIIOIHS U e€ 15 2
pe3yNIbTaThl
3 MakposBostrorus u eé 10 4
pe3yIbTaThI
4 |IIpoucxoxaeHue u pa3BUTHE 11
’KU3HU Ha 3emiie
5 |[Ipoucxoxnenue uenoeka — || 10
AHTPOIIOTEHE3
6 |Dxosorus — Hayka o 3
B3aMMOOTHOIICHHSIX
OpPraHU3MOB U
HAJI0PTaHU3MEHHBIX CUCTEM C
OKpY’Karolllen cpenoi
7  ||Opranusmsl u cpena 10 1
obutaHus
8 |[Oxomorus BUIOB U 9
MONYJIALUN
9 | Dxonorust cooOImECTB. 12
DKOJIOTUYECKUE CUCTEMBI
10 |buocdepa — rinodaapHas 8
IKOCHCTEMA
11 |YenmoBek u OKpy’KaroImas 8
cpena
‘12 HPGSGpBHOG BpeMs H
OBIIEE KOJIMYECTBO YACOB || 102 7
[10 TTPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

* buonorus. buonornueckue cucremsl u mnporeccel, 10 kmacc/ TepemoB A.B., Ilerpocoa P.A.,
OO6miecTBO c OrpaHUYCeHHOU OTBETCTBEHHOCTHIO «H1O1] MHEMO3UHA»
* buonorus. buonornueckue cucremnl u nporecchl, 11 kmacc/ Tepemor A.B., Ilerpocoa P.A.,
O61ecTBO ¢ orpannueHHOM oTBeTcTBEHHOCTHIO0 «M1OLl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

buonoruss (yrmyOnennsiii ypoBens): Peammsanus tpeboBanmii PI'OC cpemgnero obimiero
obpazoBanus: Meroandeckoe rnmocoodue mis yuurens / [JILA. [lapmyruna, A.B. Opunaaukos, O.B.
Konscaukos, C.M. I'narones|; nox pen. JI.A. Ilapurytunoii. — M.: ®I'BHY «MHcTuTyT crpareruu
pa3BuTusi oopazoBanusa», 2023. — 154 c.: wi.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://bio-ege.sdamgia.ru/
https://studarium.ru/
https://www.bio-fag.ru/
http://os.fipi.ru/tasks/6/a
https://content.edsoo.ru/lab/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

33


https://bio-ege.sdamgia.ru/
https://studarium.ru/
https://www.bio-faq.ru/
http://os.fipi.ru/tasks/6/a
https://content.edsoo.ru/lab/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

