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IHOACHUTEJIbHAA 3AIIUCKA

Paboyas nporpamma 1o 6MOJIOrUK HA YPOBHE CPEIHETO 00IIero 00pa3oBaHMs COCTABICHA HA OCHOBE

TpeGoBanmii K pe3yapTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON MPOrpaMMbl CpeIHEro OoOIIero

o0pa3oBaHUsl, MPEICTaBICHHBIX B DenepaabHOM TOCYAapCTBEHHOM 00pa30BaTENIbHOM CTaHAAPTE CPEIHETO

obmero oopazoBanusi, OepepaabHON MTPOrPaMMBbl BOCTIUTAHHUSI, & TAKKE

®denepanpHoro 3akoHa ot 29 nexabpst 2012 roma Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
Oenepaunn» (C IBMEHEHHUSIMU U JONIOTHEHUSIMU );

[lopsinkoM opraHu3alii M OCYIIECTBICHHS O0Opa30BaTENbHON JAESITEIbHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM [IpOrpaMMaM - 00pa3oBaTeNbHBIM IPOrpaMMaM HayaJbHOTO OOIIETO,
OCHOBHOT'O OOIIET0 U CPEIHEro 001Iero oopa3oBaHusl, yTB. MIPUKA30M MUHUCTEPCTBA MPOCBEIEHUS
P® or 22.03.2021 Nell15;

@®enepallbHOTO TOCYIaPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAapTa CPEAHEro o0Iero odpazoBaHUs
(yrBepknen Ilpukazom MunucrepcrtBa mnpocBemeHuss PD ot 17 mas 2012r. Ne 413 «O6
YTBEPXKICHUH (eepalibHOTO TOCYAapCTBEHHOTO0 00Pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIero
00pazoBaHUN);

IIpukaza Munnpocsemenusi Poccun ot 12.08.2022 N 732 "O BHeceHMM W3MEHEHUH B
@DenepanbHbI TOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT CPEIHEro OOIIEro, YTBEpKICHHBIN
MPUKAa30M MUHUCTEPCTBA 0Opa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 . N 413"
[Ipukaza MunuctepcrBa npocserieHuss PO ot 23 nHosOps 2022 r. Ne 1014 "O6 yTBepkaeHun
denepanbpHON 00pa30BaTENBLHON MPOTPAMMEBI CpEAHETo 001Iero oopazoBanus"

[Ipukaza MwunnpocBemenust Poccun ot 21.09.2022 N 858 "OO6 yrBepkaeHuu GheaepaibHOTO
nepevyHs y4yeOHHKOB, JIONMYIIEHHBIX K  HCIOJB30BAaHMIO IPH  peaau3alil  HUMEIOIIUX
TOCYJApCTBEHHYIO aKKpPEIUTAIMIO 00pa30BaTeNbHBIX MPOTrpaMM HAyaJIbHOTO OOIIEro, OCHOBHOTO
o0miero, cpeaHero oodmero o0pa3oBaHusl OpraHU3ALUSAMH, OCYIIECTBISIONIMMUA 00pa30BaTEIbHYIO
NESTENIbHOCTh M YCTAaHOBJICHUS MPEEIbHOTO CPOKa MCIOIb30BaHUS UCKITIOUEHHBIX yUeOHUKOB";
[Ipukaz MunuctepctBa mnpocsemnieHus Poccuiickoit ®enepammu ot 02.08.2022 Ne 653 "OO0
YTBEp)KACHUH (DeZiepalIbHOTO MEPEUHsI AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, HOMYIICHHBIX K
HCIIOJIb30BAaHUIO MPHU PeaTu3alii UMEIOIUX TOCYJapCTBEHHYIO aKKpeauTalio o0pa3oBaTebHbIX
porpamMM Ha4aJIbHOT'O OOIIIETr0, OCHOBHOTO 00IIIEero, CpeaHero oliiero oopasopaHus';
[TocranoBnenus I'maBHOrO rocyaapCTBEHHOro caHutapHoro Bpauda Poccuiickoit ®denepanuu oT
28.09.2020 1. Ne 28 «O6 ytBepxnaenuu canutapubix npasui CII 2.4. 3648-20 «CanutapHo-
SNUAEMHOJIOTHYECKHEe TpeOOBaHMUS K OpraHM3alMsIM BOCHHUTAHUS U OOy4eHHMs, OTIbpIXa U
037I0pOBJIEHUs JIeTeil u Monozexu»), IloctaHoBnenre ['MaBHOrO rocyjapcTBEHHOTO CaHUTAPHOTO
Bpada Poccuiickoit @enepammu ot 28.01.2021 1. Ne 2 "OO6 yTBep)ACHUU CAaHWTAPHBIX MPaBUI U
HopMm CanlluH 1.2.3685-21 '"I'urnennueckue HOpPMATHBBI M TpeOOBaHMS K OOECIICUEHUIO
6e301acHOCTH U (UiK) O€3BPEAHOCTH ISl YeloBeKa (aKTOPOB Cpelibl oOuTaHus";

Konnenumu  mnpenonaBanuss yuebnoro nmnpenmera «buornorus. ba3oBblii  ypoBeHB» B
oOpa3zoBaTenbHBIX  yupexkaeHusx  Poccmiickoit ~ ®denmepanuu,  peamu3ylOIIMX  OCHOBHBIC
o01eo0pa3oBaTebHbIE TPOTPAMMBI;

OdenepanbHOll pabodell mporpaMMbl cpenHero oomero odpazoBanus mpeamera «HMubopmaTukay
6a3oBbrit (10-11 xmacc);

MPAaBOYCTAHABIMBAIOIIMMH JTOKYMEHTAMH U JIOKAJIbHBIMU HOpMaTUBHBIMU akTamMu MAQOY «Jluuei
«Consipucy;

Yceraom MAOY «JIunei «Cosnspucy;



e OcHOBHOW 00pa3oBaTeIBLHON NpPOrpaMMbl cpeaHero obmero ooOpazoBanuss MAOQOY  «Jlunei
«Comnsipucy;

e [Iporpammoii pazsutua MAOY «Jlunueit «Consipucy;

e [Iporpammoii Bocniutanusgs MAOYVY «Jluneit «Consipucy.

[Iporpamma HampaBieHa Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHONW TI'PaMOTHOCTH Y4Yalluxcs H
OpraHU3aIMI0 W3Y4YEeHUS! OMOJIOTHU Ha JEATEIIbHOCTHOW OCHOBE. B mporpamMme y4uThIBarOTCS BO3MOXHOCTH
npeamera B peanuzaiun TpeboBanuii ®I'OC OOO K miIaHUPYEMbIM, JTHYHOCTHBIM U MeETalpeIMETHBIM
pe3yabTaTaM OOydYeHHus, a TaKKe pealu3als MEXIPEIMETHbIX CBSI3€H €CTECTBEHHO-HAY4YHbBIX Y4YEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00Opa30BaHUs.

B mporpaMme omnpeznemnstoTcsi OCHOBHBIE LIEIHM M3Y4YEHUs OMOJIOTMM Ha YpOBHE OCHOBHOTO OOLIEro
o0pa3oBaHMs, IJIAHUPYEMbIE Ppe3yJIbTaThl OCBOCHMsI Kypca OHMOJIOIMU: JIMYHOCTHBIE, MeETalpelIMETHbIE,
IIPEIMETHBIE.



OBIIASA XAPAKTEPUCTHKA YYEBHOI'O IPEIMETA «bHOJIOI'US»

[Iporpamma mo Owosornm Ja€T MpeACTaBICHUE O TMeNiIX, 00 o0miel crpareruu OOy4YeHUs,
BOCIIUTAHUSI M Pa3BUTHS OOyYalOIUMXCA CpeIcTBaMM YydeOHoro mnpeamera «buosiorus», ompenenser
00s13aTeNIbHOE TPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpY, pachpeiefieHHe II0 pasfenamM H TeMawm,
PEKOMEHAYEMYIO TOCIEI0BATEIbHOCTh HM3YYCHHS Y4EeOHOro Mmarepuaja ¢ Y4YETOM MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM 00pa30BaTENbHOTO  MPOLECCA, BO3PACTHBIX  O0COOEHHOCTEH
oOydJaronuxcs.

B mporpamme mo OuosoTMH TakKe YUYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4eHHs B (OPMHPOBAHHH OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIbHON  JI€ATENbHOCTH/YUeOHbIX  JEHCTBHIM  0OydalomUMXCsl IO OCBOCHHMIO  COJEP)KAHUA
OMOJIOTHYECKOTO 00pa30BaHUs.

B nporpamme mno Ouomormm (10-11 kmaccel, 0a30BBIi ypOBEHb) peaqu30BaH MPUHLUI
MIPEEMCTBEHHOCTH B M3y4eHHM OHoOioruu, Onarojapsi 4eMy B HEil MpocMaTpUBAaeTCs HAIpaBICHHOCTh Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMHUPOBAHHMEM ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIM JTMYHOCTH, SKOJOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUH O 3J0pOBOM 00pa3e JKU3HU H
OCpe)KHBIM  OTHOIIICHHEM K OKpYXKawlned mpupogHor cpene. I[losromy Hapsgy ¢ H3ydeHUEM
0011e0MO0IOrMYeCKUX TEOPH, a TakKe 3HaHWM O CTPOEHUU KUBBIX CHUCTEM PA3HOrO paHra M CyIIHOCTH
OCHOBHBIX MTPOTEKAIOIINX B HUX MPOILIECCOB B MPOTrpaMMe 10 OMOJIOTHH YI€IeHO BHUMAHUE UCTIOIb30BaHUIO
MOJIyYEHHBIX 3HAHUW B TMOBCEAHEBHOW KU3HU JMJI1 pEIIeHUs MPUKIATHBIX 3a7a4, B TOM YHUCIE:
npoUIAKTUKNA HACJIEACTBEHHBIX 3a00JI€BaHUN 4YeJIOBEKa, MEAMKO-TEHETHMYECKOI0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI HKOJIOTHYECKU I1eNIecO00pa3sHOro MOBEACHHS B OKPYXarolllell MPUpPOAHON cpene, aHanu3a
BIIUSIHUS XO3HCTBEHHOM AESITEIbHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcunenne BHUMaHMA K MPHUKIAIHON HANpaBICHHOCTH y4eOHOro mpenmera «bHONOrHs» MpPOIUKTOBAHO
HEOOXOUMOCTbIO OOecreueHus] YCIOBHM [UIsl pElIeHHs OJHOM M3 aKTyaJdbHBIX 3a7ad IIKOJbHOTO
Onosornueckoro oOpa3oBaHMs, KOTOpas TMpeanoyiaraeT (HOpMHUPOBAHHE Yy OOYYAIOMIMXCS CIOCOOHOCTH
a/1alITHPOBATHCA K U3MEHEHHSIM IMHAMUYHO PAa3BUBAIOLIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHE cpeaHero odmiero oOpa3oBaHus 3aHMMaeT BakHOE MecTo. OHa oOecrieunBaeT
¢dopmupoBaHKe y 00yUaIOIIMXCs MPEACTABICHUI 0 HAYYHOM KapTHHE MUPA, PaCIIUPseT U 0000IIaeT 3HAHUS
0 JKUBOU IPUPOJIE, €€ OTINYUTENIBHBIX IIPU3HAKAX — YPOBHEBON OpraHU3ALMU U DBOJIOLMH, CO31AET YCIOBUS
JUIS: TIO3HAHMS 3aKOHOB KMBOM MpPHUPOIbI, (HOpMUpPOBaHHS (YHKIHMOHATIHHONH I'PAaMOTHOCTH, HAaBBIKOB
3I0pOBOTO U Oe30macHOro o0pasza KHU3HHU, FIKOJIOTHUECKOTO MBIIIICHHS, IICHHOCTHOTO OTHOILIEHHS K KMBOM
IIPUPOJE U YETIOBEKY.

Bbonbiioe 3HaueHre OMOJIOTUS UMEET TaKXkKe JJISl PEeUIeHHs] BOCIIUTATENbHBIX U PAa3BUBAIONIMX 33]a4
cpemHero oOmiero oOpa3oBaHWs, coIUanu3anuu oOywaromuxcs. M3ydyenwe Owuonoruu obecrieunBaeT
ycioBus Uil (POPMUPOBAHMSI MHTEIUIEKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX U HH(OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYyJIbTYpbI, CIIOCOOCTBYET HMHTETpAallUd OWOJIOTUYECKUX 3HAHUI C TMPEICTABICHUAMU U3
ApYyruX Y4eOHBIX NPEAMETOB, B YAaCTHOCTH, (pU3MKH, XUMHM M reorpaduu. Ha3BaHHBIE MONOXKEHUS O
npegHasHaueHUH y4yeOHoro mpeamera «bHONOTHs» COCTaBHIM OCHOBY AJISi ONpEIENEHHs MOAXOA0B K
0TOOpPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OTt60p comepxanusi yaueOHOTO npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIUI
KyJIbTYpPOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUM C KOTOPHIM oOOydarouiuecsi JODKHBI OCBOUTH 3HAHUS U
yMEHHS, 3HauuMble UIsi (OPMUPOBAHUS OOIIEH KyJIbTYpbl, OIpPEAENSIoNuIe aJeKBATHOE TIOBEJCHHE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON Cpejie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM JKU3HU M MPAKTHYECKOMN
nesitenbHOCTH. Oco00€ MecTo B ATOW CHCTeMe 3HAHUI 3aHMMAIOT AJIEMEHTHI COJIEP’KaHusl, KOTOpPbIE CIIyXkKat
OCHOBOHM uisi (pOopMHUpOBaHMS TPEACTABICHUNH O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHHE MHUpa U
LIEHHOCTHBIX OPHUEHTAIMSIX JINYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIMH OHOJIOTUYECKOr0 00pa30BaHMUs.

CTpyKTypupoBaHHE COAEp)KaHUS Y4eOHOrO MaTepuaia B MporpaMme Mo OMOJIOrMU OCYIIECTBICHO C
y4€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUKA OO0 OTJIMYMUTENIBHBIX OCOOCHHOCTAX J>KUBOW NPUPOABI, O €&



YPOBHEBOM OpraHu3allid U SBOJIONUH. B COOTBETCTBMM C 3TUM B CTPYKType ydeOHOro mnpeaMera
«buonorus» BbAENEHBI CIEAYIONINE CoAepKaTenbHble TUHUU: «buonorus kak Hayka. MeTtoasl HaAy4HOIO
no3HaHusm, «Kierka kak Ouonornyeckas cuctema», «Opranusm Kak Ouosioruyeckasi cuctema», «Cucrema u
MHOroo0Opasue OpraHHYecKOro MHUpPa», «IBOJIOLHUS KHUBOH HPUPOABD, «IDKOCUCTEMbl M TNPHUCYIIHE UM
3aKOHOMEPHOCTH.

HEJIX YYEBHOI'O IIPEJIMETA «BHOJIOT USI»
Henp u3yuenus yueOnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIa/IeHUE 00yYaroIUMHUCs

3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIlK KUBBIX CUCTEM PA3HOTO paHra U MpUOOpEeTeHHE
YMEHUM MCTOJIb30BaTh 3TH 3HAHUS JIJISI TPAMOTHBIX JICMCTBUN B OTHOIIEHUH OOBEKTOB YKUBOW MPHUPOJBI U
peIIeHUs Pa3IuIHBIX )KH3HEHHBIX MPOOJIEM.

Joctmkenue menel oodecreunBaeTcs peneHuemM cienyronmx 3AJ1AY:

- OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBbl 3HAHUH O OHMOJIOTMUECKHX TEOPHUIX, YUYEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpPaBHIIAX, CIYXKallMX OCHOBOW JUisi ()OPMUPOBAHUS TMPEACTABICHUN O
€CTeCTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO TIO3HAHWs, CTPOSHUH, MHOTOOOpa3uu Hu
OCOOCHHOCTSIX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3aIlUH, BBIJAIONINXCS OTKPBITUSX M COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

- ¢opMmupoBaHHEe Yy OOYYaIOIIMXCS ITO3HABATEIIBHBIX, WHTEIUICKTYaTbHBIX H TBOPYECKHX
CIIOCOOHOCTEH B TpoIlecce aHaM3a JAaHHBIX O MYyTSIX Pa3BUTHS B OWOJIOTMU HAYYHBIX B3TJISIOB, MJICH U
MOJIXO/I0OB K M3YyUYEHHIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3AIUY;

- CTaHOBJICHHE Yy OOydYaromuxcsi OOImel KyIbTyphl, (YHKIMOHATHHOM TPAMOTHOCTH, pPa3BUTHE
YMEHHUI OOBSCHATH M OLICHUBATH SIBICHUS OKPY>KAIOMIETO MUpPA >KUBOM NMPUPOJBI HA OCHOBAHWH 3HAHUN U
OTIBITA, TTOJIYYCHHBIX MTPH U3YUYCHUH OUOIIOTHH;

- ¢opmupoBaHuEe y OOYYArOIIMXCS YMEHUW WJUTIOCTPUPOBATH 3HAYCHHE OWOJIOTMYECKUX 3HAHWH B
MPAKTUYECKOW JIEITEIbHOCTU 4YEJIOBEKa, pPa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUM U
arpoOMOTEXHOJIOTHA;

- BOCINHTAaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIIOBEKOM JKUBOW IPHUPOJIBI,
HEOOXOAUMOCTH OEPEeKHOTO0 OTHOIIEHUS K HEW, COOJIONEHUS OTHYECKUX HOPM TIPH TPOBEACHUH
OMOJIOrMYECKNUX HCCICIOBAHUT;

- OCO3HaHME IIEHHOCTH OMOJOTUYECKUX 3HAHWU TSI TIOBBIIIICHUS YPOBHS KOJIOTHYECKON KYJIBTYPHI,
it GOopMHPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- IpUMEHEHNEe MPHOOPETEHHBIX 3HAHUN U YMEHHI B TTOBCETHEBHOMN KU3HU JJI OIEHKU MOCIIEACTBUI
CBOCH NIEATEIHHOCTH IO OTHOIICHHIO K OKpY’Kalollel cpene, COOCTBEHHOMY 3J0pPOBbIO, 0OOCHOBaHUE U
coOuroIeHre Mep NPOPUIAKTUKY 3200I€BaHUiA.



MECTO YYEBHOI'O ITIPEJIMETA «XUMMU» B YYHEBHOM IIJIAHE

JlaHHas mporpamma mnpeaycMaTpuBaeT u3ydeHue 0uonorun B o0béMe 34 yacoB 3a Toj1 00yUeHUs: U3
pacuéra 1 wyac B Hezmemo. B TemaTHMueckoM IUIAaHUPOBAHUU MPEAJIATA€TCs PE3EPB BPEMEHH, KOTOPBII

YUUTCIIb MOKCT UCIIOJIB30BATh 110 CBOCMY YCMOTPCHUIO.

Pacnpenenenue 4acoB MPOUCXOAUT CIEAYIOIIUM 00pa3oM:

T'ox m ki1ace

KoanuecTBO

KoanuecTBO

Bcero yacos 3a

o0yueHust JaCcOB B HeleJI0 YueOHbIX HeleJIb yueOHbI roj
10 knacc 1 34 (33) 34
11 kimace 1 34(33) 34

Pabouyasi nporpaMmma odecrnedyeHa COOTBETCTBYIOIIMM NMPOrpaMMe y4e0HO-MeTOANYECKHUM
KOMILJIEKCOM:
e buonorus. 10 knacc: 6a30BbIi ypoBeHb: yueOHnk/ B.B.Ilaceunnk, A.A.KameHCKui,
A.M. Py6mioB -Mocksa: [Ipocsemenne,2023
e buonorus. 11 knacc: 6a30BbIil ypoBeHb: yueOHnk/ B.B.Ilaceunnk, A.A.KameHCKkui,
A.M. Py6uoB -Mockaa: Ilpocsenienne,2023

HNHcTpymMeHTApHIi 1J151 OLlEHMBAHKS Pe3yJIbTATOB: YCTHBIC OTBETHI, IPAKTHUECKUE U
n1abopaTopHble paboThl, TBOPUECKUE pabOTHI, y4acTHE B KOHKypcaX, KOH(QEpPEHUUAX U JIp.

Hcnoandyemble mnemarormvyeckue Ttexnodaormu: HWKT, 3moposbecOeperarormias,
NPOEKTHas, WrpoBas, HCCIEAOBaTENbCKasl, MPOOJIEMHas, TEXHOJOTUU JHUCTAHIIMOHHOTO
00y4eHust (TI0 HEOOXOTUMOCTH ).

Cormacno denepanibHOM OCHOBHOW 00pa30BaTeIbHON IpOTrpaMMe CpEIHEro OOIIero
obpazoBanust MAOY «Jluneit «Comnsiprcy Jj1st MPOBEACHUS KOHTPOJIS YCBOSHHUS TIPOTPAMMHOTO
MaTepuaia NpeayCMOTPEHbI BUJIbI KOHTPOJIS.

Pacnpenenenue BUI0B KOHTPOJIS TPOUCXOIUT CIIEIYIOIIUM 00pa3oM:

KoanuecTBo pador
Bua konTpoJs
10 kimace | 11 kmacc
Bxonnasg nuargsoctuka 1 1
[IpomexxyTounast arrectanug 3a 1 mosyroaue 1 1
[IpomexyTounas (uToroBasi) aTTecTamus 3a y4eOHBIH 1ot 1 1
Teky1ue KOHTPOJIBHBIE pabOTHI 0 0
HTorosoe Ko/1M4ecTBO KOHTPOJIbHBIX PA0OT 32 Y4eOHBIH roj 3 3




COJEPKXAHUE OBYYEHUA YYEBHOMY INIPEMETY «XUMMUSD»

10 KJIACC

1. buoJiorusi kKak Hayka

Buonornss kak Hayka. CBs3p OHOJOIMH C OOIIECTBEHHBIMH, TEXHHYECKUMU U JPYTUMH
€CTECTBEHHBIMH HayKaMH, Quiocopueid, STUKON, ICTETUKOW U mnpaBoM. Ponbs OGuonorun B GpopMupoBaHuH
COBPEMEHHOM Hay4yHOH KapTHUHBI MHupa. CucTtemMa OMOJIOrMYeCKUX HayK.

Metoapl TO3HAHUS JKUBOW MpHUPOABl (HAOIIOAEHUE, OSKCIEPHUMEHT, OIMCaHHWe, HW3MEpEHHe,
KJ1accuukanms, MOJICTUPOBAHNE, CTATUCTUYECKAs 00pabOTKa TaHHBIX).

Jlemoncmpayuu:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabauywvl u cxemvi: «MeTOIBI TOZHAHUS KUBOH TIPUPOIBD».

JlabopamopHule u npakmuueckue pabomoi:

[Ipaktuueckast pabota Ne 1. «Mcmonb3oBaHue pa3aUYHBIX METOAOB MPU U3YYEHUU OMOIOTHYECKUX
00BEKTOBY.

2. /KuBble CHCTEMBbI U MX OPraHU3aLMs

XKussie cuctemsl (OnocucTeMbl) Kak MpeAMET M3ydeHus Ouonorud. OTIMYME >KUBBIX CHUCTEM OT
HEOPraHWYeCKON TPUPOIBI.

CgoiicTBa OMOCHCTEM M WX pa3HoOoOpasue. YPOBHHM OpraHU3alMK OWOCHUCTEM: MOJECKYIISIPHBIHU,
KJICTOYHBINA, TKAHEBBIA, OPTraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTEOIEHOTHIECKU),
OnocQepHBIN.

Jlemoncmpayuu:

Tabauywl u cxemoi: «OCHOBHBIC TPU3HAKH KU3HI», «Y POBHH OPraHU3ALUH KUBOU IPUPOIBIY.

Obopyodosanue: moaens monekyisl JTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOCHHUE KJIETKH

XHWMHMYECKUN COCTaB KJIETKH. XMMHUUYECKHE AJIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JeMeHThl. Bona n
MUHEpaJIbHBIE BELIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BEIeCTB B KieTke. [logaep:kanue ocMoTudeckoro 0anaHca.

benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumbie u
3aMEHUMBIC AMUHOKHUCIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOH MOJICKYJIBI
(mepBuYHas, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBA OEJIKOB.
buonornveckue pyHKINN OEIKOB.

®epmeHThl — Onosornueckue karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP, CyOCTpaTHas
cnenudpuuHocTsb. Kodpepmentsl. Butamunbl. OTinyns ¢epMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOpPOB.

YrieBobl: MOHOCaXapuIsl (TITFOKO3a, pru003a U Ie30KCUprb03a), qucaxapuibl (caxaposa, JJaKTo3a) u
noJyincaxapubl (Kpaxma, TIIMKOTeH, [eJUTio103a). buonoruueckue GyHKIUU YTII€BOOB.

Jlunmuaer:  Tpurimnepuasl, Gochomunuabl, CTepouasl. [ uapoduabHO-TUAPO(HOOHBIE CBOWCTBA.
buonoruueckue pynkunu nunuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB U JIMIHIOB KaK HCTOUHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotuabl — MOHOMEpBI HyKJIEMHOBBIX KUCI0T. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenne u pynxnuu PHK. Buast PHK. AT®: ctpoenune u GyHKIHH.

Hutonorus — Hayka o kierke. KierouHas teopusi — nmpumep B3auMoJeHcTBUS uaei U (aKTOB B
HAy4HOM IO3HAaHUU. MeToabl U3y4eHHUs KIETKH.

Knerka kak nenoctHas xuBas cucrema. O0miye nIpu3HaKy KJIETOK: 3aMKHYTas Hapy>kHas MeMmOpaHa,
mosekysbl JIHK kak reHeTu4eckuii anmapar, CHcTeMa CHHTe3a OellKa.

Tunsl KJIETOK: dyKapruoTHYecKast U mpokapuotnyeckasi. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUYECKOM
kietku. Krerounas crenka Oaktepuit. CTpoeHHE JyKapUOTHUECKOW KIETKH. OCHOBHBIC OTIUYHS
PacTUTENbHOM, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKAa, TIJIMKOKAIUKC, UX (YHKIUH.
[Tnasmarnueckass meMOpaHa, €€ cBoricTBa u PyHKiuu. [{utormazma u e€ opranounabl. OmHOMEMOpaHHBIC
opranounbl kietku: OIIC, ammapatr ['onbmxu, au3ocoMbl. [lolyaBTOHOMHBIE OpraHOMIBI KJIETKH:
MUTOXOHAPHUH, TUIaCTHIBL. IIpoucxoxaeHne MUTOXOHApUM M Tuactui. Bunel mmactun. HememOpanHble
OpPraHOUBl KIIETKHA: pUOOCOMBI, KJICTOYHBIN LIEHTP, LIEHTPHOIH, PECHUYKH, XI'YTUKH. DYyHKITUN OPTraHOUIO0B
KJIETKH. Brirouenus.

SAnpo — perynsTopHsliit eHTp KieTku. CTpoeHHe siipa: siaepHas 00071049Ka, KapuoriazMa, XpOMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEILIECTB B KJIETKE.

Jlemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huacpammul: «PacnipeneneHre XUMHUYECKUX 3JEMEHTOB B HEXMBOW Ipupoie», «Pacmpenenenue
XUMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIE».

Tabnuyvr u cxemsvi: «llepnonnyeckas TabnuIa XUMHUYECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYIIbI
Bomb», «buocuHTe3d Oenkay, «CrpoeHue Monekynwsl Oenka», «Ctpoenue QepmenTtayn, «HykinenHoBbIe
kuciotel. JIHK», «Ctpoenme monekynbl AT®O», «CTpoeHHE SyKapUOTUUECKON KIETKW», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOoeHHE pacTUTENbHON KIETKN», «CTpOCHHE MPOKAPUOTUUYECKOU KIETKW,
«CtpoeHnue sapa KIETKN», « Y TIeBOAb, «JIunumb.

ObopyoosaHue: CBETOBOH MHUKPOCKOI, 000PYyIOBaHUE [IJIsi TIPOBEACHHS HAOJIOJACHUN, M3MEPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIHHBIX, )KUBOTHBIX M OAKTEPUAIBHBIX KIIETOK.

JlaGopaTopHbIe U PAaKTUYECKHUE PaOOTHI:

Jlabopamopnas paboma Ne 1. «/3yueHne KaTalUTUYECKOH aKTUBHOCTU (EpPMEHTOB (Ha MpUMepe
aMuIa3bl WA KaTanas3bl)y.

Jlabopamopnas paboma Ne 2. «3ydeHue CTpOCHHUS KJIETOK PACTCHHM, )KUBOTHBIX U OaKTEpUU IO
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

4. JKu3HenesaTeJbLHOCTDL KJIETKH

OOmeH BemiecTB, WIM MeTa0OaM3M. AccHMWIAnMs (TUTACTUYECKH OOMEH) W JAUCCHUMUIISIUS
(oHepreTHyecknii 0OMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca mMeradbonu3ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbIif. Ponb ¢pepMeHTOB B 00MEHE BEIIECTB U
MPEBPAIICHUH SHEPTUU B KIIETKE.

®dotocunre3. CetoBas U TeMHOBas (a3wl doTocuHTe3a. Peakiuu (orocuuTeza. DhdexkTnBHOCTH
(dboTocuHTe3a. 3HaueHrne (HOTOCHHTE3a JJIA KU3HU Ha 3emiie. BiausHue ycrioBuid cpeibl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOITHE OaKTepru. 3HAUYCHUE XeMOCHHTE3a JIJIs )KU3HH Ha 3eMIIe.

DHepreTudeckuii oOMeH B KiieTke. Paciienienue BenecTs, BICICHUE U aKKYMYJIUPOBAaHUE YHEPTUI
B KJIETKE. DTarbl 3HepreTudeckoro ooOMena. ['mukonus. bpoxenue u ero Bunel. KucinopoaHnoe okucienue,
WIN KJIeTo4Hoe Abixanue. OkuciaurenbHoe pocopunupoBanme. I (HEeKTUBHOCTh SHEPTETUYECKOT0 OOMEHa.

Peakuuu marpuuHoro cuHrtes3a. I'enetnueckass uHpopmarus u JIHK. Peanuszanus renermueckoit
uHpopManuu B KieTke. ['eHeTndyeckuid Kox M ero cpoicTBa. TpaHckpumuusi — mMatpuunblii cuate3 PHK.
Tpancnsauuss — OuocuHTe3 Oenka. Jrtambl TpaHcisaiuu. KoawpoBaHue aMUHOKHCIOT. Poms pubGocom B
O6uocuHTe3e Oenka.

Heknerounsie dopmbl xu3Hu — BUpYychl. Mctopusi otkpeitus BupycoB (Jl. WM. MBanoBckwuii).
Oco0OEHHOCTH CTPOEHUS M KXKU3HEHHOTO IMKJIa BUPYCOB. bakrtepnodaru. bonesnn pacteHuil, KUBOTHBIX U
YeJI0BEeKa, BbI3bIBaeMble BHpycaMu. Bupyc ummyHnonedunmra yenoeka (BUY) — Bo3Oyaurens CIIM/a.
OOpaTHast TpaHCKpUNIMS, peBepTaza U wuHTerpaza. [IpoduiakTuka pacnpoCTpaHEHUs BHUPYCHBIX
3a00JIeBaHUH.



Jlemoncmpayuu:

Ilopmpemsi: H. K. Konbrios, JI. Y. IBanoBckuii, K. A. Tumupszes.

Tabauywvl u cxemol: « Tutiel TUTaHUDY, «MeTabonu3amy», « MUTOXOHAPHU», « DHEPTETUUECKHI OOMEH,
«Xnopomacty, «Porocunrte3», «Ctpoenune JIHK», «Crpoenue u ¢yHKIMOHMpOBaHUE TeHa», «CHHTE3
Oenka», «l'enernmueckuii kom», «Bupyce», «baktepuodarm», «CTpoeHHE M KU3HEHHBIH LUKI BUpyca
CIINda, 6axrepuodara», «Permkanus JHK».

Obopyoosanue: Moxaenu-antumkanun «Yasoenue JIHK u Tpanckpunuus», «buocuHTe3 Oenmkay,
«CtpoeHnue kineTku», Moaensb crpykrypol JTHK.

5. Pa3MHOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB

Kierounslii 1TUKII, WK )KU3HEHHBIN MUK KieTku. MHTepdaza u mutos. Iporecchl, mporekaromue B
uatepdaze. Permmukamms — peaknus matpuuHoro cunrte3a JIHK. Crpoenme xpomocom. XpoOMOCOMHBIH
Habop — KapHOTHI. J{MIUIOMAHBIA M TarIOWJHBIA XpoMOocoMHbIe Habophl. Xpomaruasl. LluTomorunueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAIBHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne knetku — Muto3. Cragun muto3a. [Iponeccel, mpoucxoasiye Ha pa3HbIX CTAAUSX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemasi rubens KIETKH — alonTo3.

@DopMbl pa3MHOKEHHSI OPTraHU3MOB: Oecrosioe U nojoBoe. Buibl 6ecrnonoro pa3MHOXKEHHUS: JIeTICHUE
HAJBOE, TIOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30oBaHHE, BETETATUBHOE pPa3MHOXKECHHE.
HckyccTBEHHOE KIIOHMPOBAHNUE OPTraHU3MOB, €70 3HaYEHUE ISl CEJIEKIINU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiios. Cranuu meitosa. [Iponeccel, mpoucxoasimue Ha craauax meiio3a. [loBenenue xpomocoMm B
Mmerose. Kpoccunrosep. bruonornueckuii cMbIch U 3HaU€HHUE MeH03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KIETOK Y )KMBOTHBIX. [10JI0BBIE jKee3bl: CEMEHHUKH
u suyHukd. OOpa3oBaHHME W DPAa3BUTHE IOJOBBIX KIETOK — TaMeT (CIepMaTo30ui, SHULEKIeTKa) —
crepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHHs SHUIEKIETOK U crepMaro3ouaoB. OIio10TBOPEHHE.
[TapTeHorenes.

NunuBunyansHOoe pasBuTue (OHTOTeHe3). OMOpPHOHAIBHOE pa3BHTHE (dMOpHOreHe3). JTarmbl
SMOpPUOHAILHOTO Pa3BUTHUA Yy TMO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHWE, TacTpyJislus, OpPraHOTeHE3.
[TocTaoMOproHaANTBHOE pa3BUTHE. TUIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE, HEMPAMOE (JTUIMHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU PAa3BUTHSL.

Jlemoncmpayuu:

Tabmuip! 1 cxeMbl: «DOpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BOHHOE OTIOAOTBOPEHNE Y IIBETKOBBIX
pacTeHuii», «BereratuBHOE pa3MHOXKEHHE pacTeHU», «/lenenue kmetku Oaktepuii», « CTPOCHHUE MOTOBBIX
KJIeTok», «CTpoeHue xpomocombl», «Kierounbli nmkim», «Pemmukamusa [JAHK», «Mwutos», «Mehosy,
«IIpsimoe m HempsMoe pa3BuTHE», «l'ameToreHe3 y MIIEKONUTAIOIIMX WU 4YeloBeKa», «OCHOBHBIE CTAJIUH
OHTOT'€HE3a».

ObopyoosaHue: MUKPOCKOII, MUKpompernapaTsl «CriepMaTo30uabl MIEKOMUTAIONIET0Y, «Siexierka
MJIeKOoNuTaIeroy, «Kapruokunes B KJIeTKax KOpELIKA JIyKa», MarHUTHas MOJeNb-anmuiukanus «/lenenue
kieTkn», moaens JIHK, Mogens MeTadazHoil XpOMOCOMBI.

JlabopamopHule u npakmuueckue pabomoi:

JlaGopaTtopnast padora Ne 3. «HabmroneHne MuTOo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax».

JlabGopaTtopHnas padota Ne 4. «/3yueHue CTpOeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTaxy.

6. HacieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB

IIpenmert u 3agauu reneTuku. Ucropus pa3Butus reHeTuKd. Poib HUTOI0rMU U SMOPUOJIOTHH B
CTaHOBJICHUM TeHETUKU. Bkiman poccuilckux M 3apyOeXHbIX YYEHBIX B pPa3BUTHE TE€HETUKH. MeETOJbI
TCeHETUKH  (TUOPUAOJIOTHYECKHA,  IIUTOTCHETHYECKHM,  MOJEKyJsIpHO-reHeTnueckuii).  OCHOBHBIC
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T€HETUYECKNE MOHATHUSA. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAaHUN.

3aKOHOMEPHOCTH HAacCJIeIOBaHUs TIPU3HAKOB, ycTaHOBJIeHHBIE [. Menaenem. MoHornopumHOe
CKpelllMBaHHe. 3aKOH eanHOooOpa3usi THOpUAOB IepBoro mnokojeHus. IlpaBuno nomuHUpoBaHus. 3aKOH
pacuieruienus npu3HakoB. ['unoresa unctorsl ramer. [loHOE M HEMOIHOE JOMUHUPOBAHHUE.

JuruOpunHoe cKpeumBaHUE. 3aKOH HE3aBUCHMOTO HACTEIOBaHUsS MPHU3HAKOB. lluToreHernyeckue
OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOIIee CKpeuuBanue. Mcmonp30BaHne aHATU3UPYIOIIETO
CKPEIIUBAHUS JUTSI ONIPEICIICHUS TeHOTUTIA OCOOH.

CueruieHHOE HacneoBaHue pu3HakoB. Pabora T. MopraHa 1o crenjieHHOMY HaclieJJOBaHUIO TEHOB.
Hapyuienue cuensieHnst reHOB B pe3ysibTaTe KPOCCHHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAeieHrue 1oja. AyTOCOMbI M TOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble opranu3Mbl. HacnenoBanue npu3HakoB, CHEIIICHHBIX € TTOJIOM.

WN3menunBocTh. Buabl WM3MEHYMBOCTH: HEHACIEACTBEHHAss M HacleICTBeHHas. Ponb cpenbl B
HEHACJIeICTBCHHON M3MEHUMBOCTU. XapaKTepUCTHKa MOAM(PHUKAIMOHHON M3MEHYMBOCTH. BapuanuoHHBII
psn ¥ BapuanMoHHas kpuBasi. Hopma peakiuu npusHaka. KonudyecTBeHHbIE M KaU€CTBEHHbBIE TPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOIU(DHUKAITMOHHON H3MEHUYUBOCTH.

HacnencTBenHasi, uiau reHoTUNUYecKasi, U3MEHUYMBOCTh. KoMOuHaTHBHAs M3MEHUYUBOCTh. Melo3 u
MOJIOBOM  MpolecCc — OCHOBA KOMOWHATUBHOM  W3MEHYMBOCTH. MyTallMOHHAsT HU3MEHYUBOCTb.
Knaccudukamnms myTaruii: reHHbIe, XpOMOCOMHBIE, TCHOMHBIE. YacToTa U MPUYMHBI MyTalnid. MyTareHHbIC
(hakTophl. 3aKOH TOMOJIOTUYECKHX PAIOB B HacieacTBeHHoW m3MmenunBocty H. 1. BaBuiosa.

Buesinepnas HacleICTBEHHOCTh U U3MEHYUBOCTD.

l'enetuka uenoBexka. Kapuotun uyenoBeka. OCHOBHbIE METOJIbl T'€HETHUKH  YEJIOBEKa:
TCHEAJIOTUYECKUH, OMU3HEIOBBINA, I[UTOTEHETHYECKUN, OMOXUMHUYECKHH, MOJCKYISIPHO-TeHETUICCKUI.
CoBpeMeHHOE onpeiesieHne TeHOTUIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHHUE, B TOM YHCIIE C
nmomomipio III[P-ananu3a. HacnencTBeHHble 3a0o0eBaHMS 4eEIIOBEKAa: TEHHBIC OO0Je3HU, OOJIE3HH C
HACJIEICTBEHHOW MPEIpacooKEHHOCThIO, XpPOMOCOMHBIE Oone3Hu. ComaTHueckue U T'eHepaTHUBHBIC
mytauuu. CTBOJIOBBIE KJeTKU. [IpuHIMIBI 310poBOro 00pa3za >KU3HHM, AMATHOCTUKH, NPOMUIAKTHUKUA U
JIYCHUS] TEHETHUYECKHX OoJie3Hell. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEIMIIMHCKON
TCHETUKH B MPEAOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00JICBaHH YEeIIOBEKA.

Jlemoncmpayuu:

Iopmpemuwi: T'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-Peconckmii,
H. U. BaBuios.

Tabauywbr u cxemol: «MOHOTMOPUIHOE CKPEIIMBAHHWE M €T0 IUTOTEHETHYECKas OCHOBa», «3aKOH
pacileryIeHus] ¥ ero MUTOreHeTHYeCKasi OCHOBa», «3aKOH YHCTOTHI raMeT, «/lurudpunnoe ckpeniyBaHue,
«lluTomornueckrue OCHOBBI AUTHOPUIHOTO CKpeIIMBaHUs», «Meio3», «B3auMoaeicTBue amieabHbIX
reHOB», «l'eHeTnueckne KapThl paCTEHUM, )KMBOTHBIX U YeJIOBEKa», «I'eHeTnka nomia», «3aKOHOMEPHOCTH
HacJe0BaHMs, CUEIJIEHHOTO ¢ Mojom», «KapuoTumnel denoBeka M KUBOTHBIX», «BUIbl M3MEHUMBOCTHY,
«Mopudukanmonnas W3MEHYHBOCTh», «HacnmenoBanue pesyc-pakropa», «['eHeTHKa Tpynm KpOBUY,
«MyTalnoHHass U3MEHYUBOCTbY.

Obopyodosanue: MO/IeJIU-aILITUKAII1 «MoHorubpuaHOe CKpELIMBAHUEY, «Henonnoe
JOMUHHUPOBaHUEY, «JlurnbpuaHoe ckpemnuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKOIT M MUKpOTpenapar
«JIpo3odunay (Hopma, MmyTanuu (OpMbI KPBLIILEB U OKPACKH TeJa), repdapuii «['opox mOCEBHOI.

Jlabopamopnvie u npakmuyeckue pabomul:

JlaGopaTopnass pabora Ne 5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPHAHOTO W JIUTHOPHIHOTO
CKpEIMBAaHUA y IPO30(UIIbI HA TOTOBBIX MUKPOIpENapaTax».

JlaGopatopHass pabota Ne 6. «M3yueHne MoOAM(PHUKAIIMOHHON HW3MEHYMBOCTH, IIOCTPOCHHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW».

JlaGopatopHas padota Ne 7. « AHanmu3 MyTaluii y 1po30(uiIsl Ha TOTOBBIX MUKPOIpErapaTaxy.
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[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIN3 POJAOCIOBHBIX YEJIIOBEKAY.

7. Ceniekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTUH

Cenexkuus Kak HayKa U npouecc. 3apokIeHue celeKkuu u noMectukamnus. Yuenue H. 1. BaBunosa o
[IEHTPaX MPOUCXOXKICHUS U MHOTOOOpa3usi KyJbTYPHBIX pacTeHHid. LIeHTpBI MPOUCXOXKACHUS TOMAITHUX
XKUBOTHBIX. COpT, MOpo/Ia, ITaMM.

CoBpeMeHHbIE METOJIbI CeNEKIUU. MacCOBbIM U MHAWBUIYAIbHBIH OTOOPHI B CENEKIIUU PACTCHUH U
®UBOTHBIX. OTIeHKa JKcTepbhepa. bBIM3KOPOACTBEHHOE CKpeluBaHHue — WHOpUAWHT. Yucras nauHWUS.
CkpemmBaHue 4YUCTHIX JIMHUHA. ['erepo3uc, wnu rulOpuaHas cuiga. HepoIcTBeHHOE CKpeIIuBaHUE —
ayropunuur. OtganénHas rubpunmsanus u e€ ycnexu. VCcKycCTBeHHBIH MyTareHes M IOJIy4eHHe
MTOJIMIIOUIOB. JIOCTHKEHUS CENEKINN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTrexHoorus Kak oTpacib NPOU3BOACTBA. | '€HHAss MH)KEHEepHUs. DTarbl CO3/IaHUs] peKOMOMHAHTHON
JIHK u Tpancrennbix opranu3moB. Kierounas unkenepus. Kierounwle KynbTypbl. MHKPOKIOHAIBLHOE
pa3MHO)keHHE pacTeHuil. KiioHMpoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3IMCTBEHHBIX OPraHU3MOB.
Dkonorudeckue u dtuaeckue mpoonemsl. MO — reHeTndecku MOIUPUITUPOBAHHBIC OPTaHU3MBI.

Jlemoncmpayuu:

Hoptpetsi: H. N. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®@. 1BaHOB.

Tabmunpl u cxembl: kKapTa «LIeHTpHl MPOUCXOXKACHUS U MHOr000pa3zus KyJIbTYPHBIX PAacTEHU»,
«Ilopoapl mOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTnanéHHas TUOpUAU3ALULY,
«Pabotel axkamemmka M. ®. Hsanosay, «llonmummonmus», «OOBEeKTH OHMOTEXHOMOTHHY», «KieTouHbIe
KYJBbTYpBI U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyISKH TUIOJIOB M KOPHEIJIOJOB TUKUX (OPM U KYJIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbcKOX03UCTBEHHBIC PACTEHUSD).

JlabopamopHule u npakmuueckue pabomoi:

Okckypcuss «OCHOBHBIE METOABI W JIOCTHIKCHHS CEJCKIMM pPACTEHWH ¥ OIKMBOTHBIX (HA
CEJICKITMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOMCIIBITATENBHBIH YYacTOK, B TEIUTUYHOE XO3SHCTBO,
1a00paTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

1. DBosronIMOHHAsI OMOJIOTHA

[Ipennoceliky BO3HMKHOBEHHUS 3BOJIOLMOHHON TEOPUM. OBOJIIOLUMOHHAS TEOpPUS U €€ MECTO B
Ouosioruu. BrnusiHre HBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CeunerenscrBa 3Bomtonuu. IlaneoHTonmormveckue: mOCIENOBATENBHOCTh MOSBICHHS BHUAOB B
MAJICOHTOJIOTMYECKOH JIeTonucH, nepexoaHsle popmbl. buoreorpaduueckue: cXxoacTBo U pasnuuue GayH u
(b70p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA W pa3auuus HMOPUOHOB DPAa3HBIX BUIOB  IO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJIOTUYHBIE, PYAWMEHTapHbIE OpPraHbl, aTaBU3MBI.
MonexkyasipHO-0MOXUMHUYECKHE: CXOJICTBO MEXaHHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX
IIyTEN y BCEX OPraHU3MOB.

OpomonmonHas Teopus Y. Jlapsuna. IIpennocbuiku BOSHUKHOBEHUS JapBUHMU3MA. J[BHIKYIIME CHUIIBI
SBOJIONUKM  BHAOB 1O JlapBuHY (M30BITOYHOE pa3MHOKEHHE TIPH OrPAaHHMUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrerndeckast Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak eIuHUIA BUIA U 3BOJIIOLUH.

JBwxymme cunbl  ((pakTopsl) HBOJIOLMM BUIOB B IpHupoje. MyTalMOHHBIA Ipouecc |
KOMOWHATHBHASA U3MEHUYMBOCTD. [ IOy IsSIIMOHHBIE BOJIHBI U Apeiid reHoB. M30samus 1 MUrpanusl.

EcrecTBeHHbIi 0TOOp — HampaBisomuil GpakTop 3BoIroIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocobIeHHOCTh OpraHU3MOB KaK pe3ynbTaT »3BoNOUMHU. [Ipumepsl mnpucnocoOiIeHun y
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Opranu3mMoB. ApoMop(O3bl U UANOAANITAIIUH.

Bun u Bugoo6pazosanue. Kpurepuu Buma. OcHoBHBIE (hOPMBI BHI000pa3oBaHus: reorpaduyueckoe,
JKOJIOTUYECKOE.

MakposBomtorisi.  Dopmbl  3BONMIOLMHU:  (WIETHYECKAas,  JAMBEPreHTHAs, KOHBEpPreHTHas,
napaensHas. HeoOpaTuMocTh 3BOIOIHH.

[IpoucxoxaeHue OT HecHEeUAIN3UpPOBaHHBIX IpeakoB. IIporpeccupyromas crnenuaan3anus.
AnantuBHas paguaus.

Jlemoncmpayuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens, O.
Miromnep, A. H. CeBepiios.

Tabruyvt u cxemvi: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emie», «3apoAbIlId TTO03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «®Popmbl O0opbOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBIH 0TOODPY,
«MHoroobpasue copToB pacTeHHi», «MHoroodpasue mopoJ KuBOTHbIX», «[lomymauuuy, «MyTaroHHas
U3MEHUYUBOCTHY, «ApoMopdosey, «Umuoamanramum», «OOmas aereHepanus», «JIBWKymue CHITBI
ooy, «Kapra-cxema wmapmpyra nyrtemectBus Y. JlapBuna», «boppba 3a cymiecTBoBaHUEY,
«[IpucrnocobneHHOCTh ~ Opranu3zMoB»,  «l'eorpaduueckoe  BHIOOOpazoBaHHE»,  «DKOJOTHUECKOE
BHJI000pa30BaHUEY.

ObopyodosaHue: KOIIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAaCKH, HAOOp IUIOJOB U CEMSH,
kosutekust «IIpuMepsl 3alIUTHBIX MPUCHOCOOJIEHUN y >KUBOTHBIX», MOJAETb «OCHOBHBIC HAIPaBJICHUS
ABOJIIOLIMNY, 00bEMHA MOieTh «CTpOEHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJUIeKIus «DOpMBI COXPAHHOCTH HMCKOMAEMBIX >KUBOTHBIX M
pacTeHui», moaensb anmumkanusa «Ilepekpéct xpomocom», BiaakHble Ipenaparsl «Pa3BuTre HacEKOMOIoy,
«Pa3BuTHe nArymkm», MUKpornpenapat «Jpo3oduia» (HopMa, MyTaiuu (OpMbI KPBUTBEB U OKPACKH TEIa).

JlabopamopHvle u npakmuueckue pabomoi:

JlaGopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopaTopnast pabora Ne 2. «Omnmcanue MNpUCIIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapaKTepay.

2. Bo3HMKHOBEHHE U pa3BUTHE )KU3HU HA 3emule

JloHay4HbIE TIPEICTaBICHUS O 3apOXKAECHUM *KU3HU. HayuHble runore3pl BOSHUKHOBEHMS KM3HU Ha
3emsie: abuoreHes M MaHcnepMusi. XUMHUYEcKast 3BOMIONNA. AOMOTeHHBI CHHTE3 OPraHMYECKUX BELIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAJIbHOE IOATBEP)KIECHUE XHMHUYECKOM sBomonuu. HavanbHble 3Tamnsl
Oouosnornuyeckoii sBomouuu. I[umoresa PHK-mupa. @opmupoBanune MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHME MPOTOKJIETKU. [lepBble KIETKHM U MX 3BOMOLUSA. POPMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emie mo 3pam W nepuoaam. Karapxeil. Apxelickas U NPOTEPO30MCKas PHI.
[Taneo3oiickass 9spa um €€ TepuOAbl: KEMOpPUWCKHH, OPJAOBHKCKHHA, CUIypUUCKUH, JIEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHMN.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUM, METIOBOU.

Kaiino3olickas apa u €€ nepuo/ipl: NajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBI.

XapakTepucTuKa KJIMMaTa M TEOJOTMYecKMX ImpoueccoB. (OCHOBHBIE 3Tambl  3BOJIIOLUHN
pPacTUTENILHOTO M KMBOTHOTO MHUpa. ApoMop¢o3bl y pacTeHHH M KHUBOTHBIX. [losiBIeHMe, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHe HBOMIOLIUU. OCHOBHBIE CHCTEMATHYECKUE TPYIIIIbI
OpraHU3MOB.

OBOJIIOLIMSL YEJIOBEKAa. AHTPOIMOJOTUSl Kak Hayka. Pa3BuUTHE MNpeACTaBICHUM O MPOUCXOXKICHUU
gyenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. (CXoAcTBa M pa3jMuusl 4YEJIOBEKAa M JKUBOTHBIX.
CucremaTHuecKOe MOJ0KEHUE YEIOBEKa.

IBwxymue cuibl (pakTopsl) aHTpororeneza. HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH
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ot6op. OO1IecTBeHHBIN 00pa3 KU3HU, H3TOTOBIICHHUE OPYAUH Tpya, MBIIIUICHHUE, PEYb.

OCHOBHBIE CTaAUU W BETBU SBOJIOLHMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenslid, Yemosek
npaMoxosamuii, YenoBek HeaHaepTanbckuid, YenoBek pasymHbid. Haxogku MCKOMaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHMSI, 00JIACTh PACIIPOCTPaHEHUs, 00BEM FOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UenoBeueckne packl. OCHOBHBIE OOJNBIINE packl: eBporneoujgHas (eBpa3uiickas), Herpo-
aBCTpajouHasi (IKBaTOpHANbHAS), MOHTOJIONIHAS (a3MaTCKO-aMepHUKaHCKasi). YepThl MPUCIIOCOOIEHHOCTH
MpEeACTaBUTENEH YeIOBEUYECKUX pac K YCIOBUSIM CylllecTBOoBaHUS. EnuHCTBO yenoBeueckux pac. Kpurtuka
pacusMa.

Jlemoncmpayuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabauyvr u cxemwvi: «Bo3HukHOBeHWe COTHEYHOW CHUCTEMBI», «Pa3BUTHE OPraHWYECKOTO MHUPay,
«PactutenbHas kietka», «OKuBoTHas kietka», «lIpokapumormueckas kierka», «CoBpeMeHHas cHUcTeMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKUX UYEPT CTPOCHHS YEIOBEKAa M YEIOBEKOOOpA3HBIX
00e3bstH», «OCHOBHBIE MecTa TMAaJCOHTOJIOTHYECKUX HAXOJOK TPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHenmue moan», «pesHue moamn», «llepseie coBpeMeHHBIE JII0ANY, «HeaoBeuecKue pacs».

Obopydosanue: mynsxu «lIpoucxoxneHue denoBeka» (OHOCTBHI aBCTPAIONMUTEKA, MUTEKAHTPOINA,
HeaHJepTaliblla, KPOMAaHbOHIIA), CICMKU WM H300pa’kKeHUs KaMEHHBIX OpYAHM MEepBOOBITHOTO YelIOBEKa
(kaMHH-4yOTITIEPHI, pyOmiIa, ckpebiia), reOXpOHOJIOTHYEcKass Ta0nuia, KoJeKmus «DopMbl COXpaHHOCTH
MCKOIMAEMbIX JKUBOTHBIX M PACTCHUID».

Jlabopamopnvie u npakmuyeckue pabomul:

[Ipaktuueckass pabora Ne 1. «M3yueHHe HMCKOMAEMBIX OCTaTKOB PACTEHUH U JKUBOTHBIX B
KOJUICKLIUSIX ).

Oxckypcusi  «DBOJMIONUS OpPTaHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAayYHBIM WIH
KpaeBequeCKUil My3eil).

3. Opranusmbl 4 OKpY Ka0LIas cpeaa

DKOJOTHsl Kak Hayka. 3aJaud W Ppa3feibl AKOJOTHMH. MeTOonbl 3KOJIOTHYECKUX HCCIETOBAHUM.
DKOJOTH4YeCKOe MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenabl oOuTaHus OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AyIIHAsSI, TOYBEHHAs, BHYTPUOPTraHU3MEHHAs!.

Okonornyeckne GaxTopbl. Kimaccupukarus 3KoI0rnueckux GakTopoB: aOHOTHUECKUE, ONOTUYECKHE
Y aHTPOTIOTeHHBIE. J[eficTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTAHU3MBI.

AbuoTtnueckue (akTopel: CBET, TemIeparypa, BiIaxHOCTb. DotomepuonusMm. IIpucnocobneHus
OpPraHU3MOB K JICUCTBUIO a0MOTHYeCKUX (pakTopoB. buonoruueckue puTmel.

buotnueckne ¢akropel. Buasl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIUS, XHUITHHYECTBO,
cuMbuo3 u ero ¢opmel. [lapasutusm, Koomeparusi, MyTyajdu3M, KOMMEHCAJIW3M (KBapTHUPAHCTBO,
HaxJIeOHMYeCTBO). AMEHCanu3M, HEWTpaau3M. 3HA4YeHHE OMOTHYECKMX  B3aUMOACHCTBUU IS
CYIIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapAKTEPUCTUKU MONyJsiui. OCHOBHBIE MOKA3aTeNW MOMYJISILUU: YUCICHHOCTb,
IJIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpalus. JMHAMHKAa YHMCIEHHOCTH MOMYJSUUU U €€
perymusiuus.

Jlemoncmpayuu:

[optpetsi: A. 'ym6onbar, K. @. Pynee, O. ['ekkens.

Tabauyvr u cxemwvr: kapta «lIpupomnpie 30HBI 3emum», «Cpenbl OOWUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomymsuum», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH TMOMYJSUUN HHPY30pHH-
Tydenbkny, «lIuiesbie nenm.

Jlabopamopnvie u npakmuyeckue pabomol:

Jlaboparopuass pabora Ne 3. «Mopdonoruyeckue OCOOEHHOCTH PACTEHHH U3 Pa3HBIX MECT
OOUTaHUSD.

Jlaboparopuas pabota Ne 4. « BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
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[TpakTrueckas padota Ne 2. «[ToacdéT MIOTHOCTH MOMYJISIIIMI pa3HBIX BUJIOB PACTCHHIN

4. Coo0111ecTBa M DKOJOTHYECKHE CHCTEMBI

Coo0miecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Buabl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

DKonoruvyecknue cucreMbl (9kocuctembl). lloHarne 00 9SkocucTemMe U OHOTEOIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, peayLeHThl. Kpyrosopor
BEIIECTB U MIOTOK 3HEPTuM B 3kocucteMe. Tpodudeckue (MuieBbie) ypOBHU 3KocucTeMbl. [lumieBblie nenu u
cetd. OCHOBHBIE TIOKA3aTENIM 3KOCUCTEMBI: Oromacca, MpoaAyKLIUs. DKOJIOTHYECKUE MUPAMUIBL: TPOAYKIIUH,
YUCJICHHOCTH, OnomMacchl. CBOMCTBA IKOCUCTEM: YCTOMUNBOCTD, CAMOPETYJISIIus, pazBuTue. CyKIecCusl.

[IpupoagHbie  PKOCHUCTEMBI. JKOCHUCTEMBI O03€p M  peK. OKOCHCTEMa XBOWHOTO  WJIM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHCTEMBI.  YpOosKocucTeMbl.  buomormueckoe
X034iCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

BuopaznooOpazue kak (¢akrop ycroiumBoctH sKocucteM. CoxpaHeHHE OHOJOTHYECKOTro
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepnanckoro o Ouocdepe. I'panuubl, coctaB U cTpykTypa Ouocdepsl. XKuoe
BemectBO W ero (ysHkmuu. OcobeHHOCTH Omocdepsl Kak TJIOOAIBHOW HSKOCHCTEMBI. JlMHaAMUYeckoe
paBHOBecHe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMHUYECKHE IMKJIbI AJIEMEHTOB (yriiepoja, a3oTa). 30HaJbHOCTb
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Omocepe 3emnau. AHTpPONOTeHHBbIE U3MEHEHUss B Ouocdepe. ['nmobanbHbIE
HKOJIOTUYECKHE TTPOOIEMBI.

CocymecTBoBaHHEe TpUpoAbl M uenoBedecTBa. CoxpaHeHHEe OHOpa3HOOOpa3us Kak OCHOBA
ycroitunBoctn  Omocgepbl. OcHOBa palMOHANBHOTO YIpPaBICHHUS NPUPOAHBIMH peCcypcaMH U HX
ucrnoiib3oBaHue. JlocTrkeHus: OMOJIOTHHN U OXpaHa MPUPOIBL.

Jlemoncmpayuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuyvr u cxemvi: «llumeBsie nenw», «buoIEHO3: cocTaB W CTPYyKTypay, «lIpupoaHbie
coobmiectBay, «llenmn nurtanus», «IKomorumueckas nupamuaa», «buocdepa m uyenmoBek», «IKocucTema
LIMPOKOJINCTBEHHOTO Jieca», «IJKOCHUCTEMAa XBOWHOro Jieca», «buonenos Bomoéma», «ArpoueHos3y,
«IIpumepHBIE aHTPOIIOI€HHBIE BO3ACHCTBUSA HA NMPUPOLY», «BakHEHIIne NCTOUHUKHU 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOI», «[louBa — BakHe#mIas cocrtapistomas Ouocdepb», «DakTopbl Herpaganuud MOYBY,
«ITapaukoBeiii 3 dexT», «DakTopbl pagHMOaKTUBHOTO 3arpsisHeHus Ownochepb», «OOmas cTpykrypa
ouocdepr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor
yrieponaa B ouochepe», «KpyroBopor a3zora B mpupoie».

Obopyoosanue: Monenb-aniuiuKanus <« Tunuaaele  OWONIEHO3B», TepOapuii  «PacturenbHbie
cooOmiecTBay, Komekiun «buornenos», «Bpenurenn BakHEHIINX CETbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOapuy ¥ KOJUIGKIIMM PACTEHWW W HKUBOTHBIX, NMPHUHAUICKANINE K Pa3HBIM JKOJIOTUYECKUM TPYIIam
omHoro Bunaa, Kpacnas kuura Poccuiickoii deneparyu, M300paKeHHUs OXpaHSIEMbIX BUIOB PAaCTCHUU H
KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJUBTATBI OCBOEHUS YUYEBHOI'O NPEJMETA
«BAOJOI'Us»

N3yuenmne yueOHOro mnpeamera «bHonorHs» B OCHOBHOH IIKOJIE HANpaBICHO Ha JOCTHIKEHHE
o0ydJaronmMucs pe3ysibTaToB, oTBevaromux TpedoBanusM OI'OC Kk 0CBOSHHUIO OCHOBHOM 00pa30BaTeIbHON
MpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa3oBaHuUs.

JIMYHOCTHBIE pE3yNbTaThl OCBOSHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs JOCTHTAIOTCS B
CANHCTBC yqe6H01‘/’I A BOCHHUTATEIbHOHU ACATCIIbHOCTHU .HI/II_IGSI B COOTBCTCTBUU C TpaJUulIHUOHHBIMU
pOCCHﬁCKHMH CONUOKYJIbTYPHBIMU H AOYXOBHO-HPABCTBCHHBIMH ILICHHOCTAMU, IIPUHATLIC B O6H_IGCTBC
npaBuJiaMd MW HOpPMaMH TIIOBCACHUSA U CHOCOGCTByIOT nponeccam CamMoIlO3HaHHsA, CaAMOBOCIIMTAaHUA U
caMopa3BHUTHUsI, POPMHUPOBAHUS BHYTPECHHEH MO3UIMH JTHIYHOCTH.

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe 6ocnumanue:

- c(OPMHUPOBAHHOCTb POCCUNCKOM I'pakJIaHCKON MJICHTHYHOCTH, NAaTPHOTH3MA, YBAKCHUS K CBOEMY
HapoJlly, 4yBCTBa OTBETCTBEHHOCTH Iiepen PoavHOMN, ropIOCTH 3a CBOM Kpai, CBOIO PonuHy, CBOW S3BIK U
KYJbTYpY, IPOILIOE U HACTOSALIEE MHOTOHAIIMOHATILHOIO Hapoja Poccuy;

- [ICHHOCTHOE OTHOLICHHE K IPUPOAHOMY HACIIEINIO U MAMATHUKAM IIPUPOABI, TOCTHKEHUAM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

- CHOCOOHOCTh OLEHMBATH BKJAJ POCCUHCKMX YYEHBIX B CTAaHOBJICHHME M pa3BUTHE OMOJIOTHUH,
IIOHMMAaHMs 3HAYeHHs] OMOJIOIMM B IO3HAHMM 3aKOHOB IPHUPOJBI, B >KU3HHM 4YEJIOBEKA U COBPEMEHHOIO
o01IecTBa;

- uaeiHas yOexxIEHHOCTh, TOTOBHOCTD K CIIy’KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro
CyIn0y.

I'pasicoanckoe 6ocnumanue:

- ¢(hOpMUPOBAHHOCTb TI'PAXIAHCKOW MO3UIMU OOYYarOIIErocsi Kak aKTUBHOI'O U OTBETCTBEHHOIO
YJIeHa POCCUICKOro O0IeCTBa;

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U 0053aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIOPSIIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOM AEATENBHOCTH NIPHU CO3JJaHUU YUEOHBIX IPOEKTOB, PELICHUN
y4eOHBIX U M03HABATEIbHBIX 3a/1a4, BBIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH ONpEACNATh COOCTBEHHYIO IMO3UIMIO 10 OTHOLICHHWIO K SIBJICHUSM COBPEMEHHOU
'KM3HHU U OOBACHATE €6

- YMEHHE YYUTHIBATh B CBOMX JCHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOICHCTBHS JIIOACH
C pa3HbIMHU YOKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSMHU M COLIMATBHBIM IOJIOKEHHEM;

- TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOTO BBINOJIHEHHS YUEOHBIX, T0O3HABATEIbHbBIX
U HCCIENOBATEIbCKUX 3a]a4, YBAXKUTEIBHOI'O OTHOIIEHHS K MHEHHIO ONIOHEHTOB NpU OOCYXIEHUHU
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COAEPKAHNUS;

- TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOMN AEATEIbHOCTH;

Ilennocmu nayunozo nosnanus:

- c(OPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO
MECTa B IOJIMKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHUE SI3BIKOBOM M YMTATENbCKOW KYJIBTYPBI KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY
JIOJbMU U ITIO3HAHUS MUDPA;

- TIOHMMaHue crenudukd OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poiau B (QopMUpOBaAHUHU
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEJICTABICHUS 00 OKPY>KaloLIeM MHUpE KaK O
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€IMHCTBE MPUPObI, YeJIOBEKa U 00IIECTBA, B TO3HAHUU MPUPOJAHBIX 3aKOHOMEPHOCTEH U pelIeHnH MpodiieM
COXpPaHEHHUS MPUPOJHOTO PAaBHOBECHS;

- yOeXIEHHOCTh B 3HAYUMOCTU OHMOJIOTUU JJISi COBPEMEHHOW LMBUIM3ALUU: 00ECHEUYeHUs HOBOTO
YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHA, CIIOCOOHBIX pelIaTh PEeCypCHBIC
mpoOJIeMbl Pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTEH BBIXOJA M3 TIOOATBHBIX JKOJOTHYECKUX TPOOIeM H
obecrniedeHus nepexojia K yCTOMUMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY MCTIOIB30BAHUIO MPUPOIHBIX PECYPCOB
1 (POPMHPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

- 3aMHTEPECOBAHHOCTH B MOJIYYEHUN OMOJIOTUYECKUX 3HAHUN B LIEJISAX MOBBIIIEHUS 001EeH KyJIbTYphI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHON IPaMOTHOCTU O0YyYaroluXcs,
dhopmMupyeMoi Tpu H3y4eHUH OUOJIOTHH;

- IOHUMaHHUE CYIIHOCTH METO/IOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIONIb30BaTh TIOJy4YaeMble 3HAHUS IS aHainu3a U OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MHpa H
MIPOUCXOJSIINX B HEM MU3MEHEHUI, YMEHHE JIeaTh 000CHOBAaHHBIC 3aKIFOUYCHHUS HA OCHOBE HAayYHBIX (DAaKTOB
Y UMEIONINXCS JAHHBIX C IENIbIO0 MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIb30BaTh OMOJOTMYECKHUE 3HAHWS Ui pelIeHHs] poOJieM B
pEATbHBIX KU3HEHHBIX CUTYaIUsX,

- OCO3HaHME IEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO H
HCCIIEIOBATENbCKYIO S TEIbHOCTh UHIMBUYaJIbHO U B TPYIIIIE;

- TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIyYE€HHIO HOBBIX 3HAaHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

Dopmuposarnue Kyaomypol 300p06b:

- MOHMMaHUE W pealM3alus 3J0pOBOTO M Oe30macHoro obpasza >KM3HM (340pOBOE NHTAHUE,
COOJTFOICHHE TUTHUEHUYECKUX MPABUI M HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHSATHUU M OTIbIXa, PETyIsIpHas
¢u3nueckass aKTUBHOCTH), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY
(bu3NYeCKOMY U ICUXUYECKOMY 3[J0POBBIO;

- MOHUMAaHHUE IIEHHOCTH MpaBWJI WHAMBHUIYAIbHOTO U KOJIJIEKTUBHOTO O€30MacHOrO MOBEICHUS B
CUTYalUsX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIOJIEH;

- OCO3HaHUE TMOCJIECTBUI U HEMPUITHS BPEIHBIX MPUBBIUEK (YHOTPEOIECHUS aIKOT0Jis, HAPKOTHKOB,
KypeHUs);

Tpyooeoe éocnumanue:

- TOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

- TOTOBHOCTh K AaKTHBHOW JESATEILHOCTH TEXHOJOTHYECKOW U COIMAIBHOW HAMPaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TaKyIO JAESITENbHOCTD;

- HWHTEpeC K pasnuyHbiM cdepaM npopecCHOHATbHOW JEeSTENIbHOCTH, YMEHHE COBEpUIaTh
OCO3HaHHBIN BRIOOP OyayIeit mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIEC )KM3HECHHBIE TUTAHBL;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO M CAMOOOPA30BaHUIO HA MPOTSHKCHUU BCEH KU3HU,

IKonozuueckoe eocnumanue:

- 9KOJIOTMYECKH 11e7eCO000pa3HOe OTHOIIEHUE K MPUPO/IE KaK HCTOYHHKY KHU3HH Ha 3eMie, OCHOBE €€
CYIIECTBOBAHHS;

- TIOBBIIIICHUE YPOBHSI IKOJIOTUYECKOM KYJIbTYpPhI: TPHOOPETEHUE OIBITA TUIAHUPOBAHUS TIOCTYIIKOB 1
OLICHKH UX BO3MOXHBIX IIOCJIEICTBUM JIJIS1 OKPYIKAIOLIEH CPEMBL;

- OCO3HaHMeE I100ATIbHOTO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTel UX perieHus;

- CIOCOOHOCTH HCIIOJIb30BAaTh MPHOOpETaeMble MPU H3yUYEeHUU OWOJIOTMHM 3HAHUS U YMEHHS MPHU
pelieHnr npobieM, CBA3aHHBIX C PallMOHATIBHBIM MPUPOIONOIb30BaHIEM (COOIOIEHNE TPABUI TOBEACHUS
B TpUPOJE, HANpPABICHHBIX Ha COXPAaHEHHUE DPABHOBECHSA B JKOCHCTEMAaxX, OXpaHy BHUIOB, SKOCHUCTEM,
ouochepsl);

- AKTUBHOE HEINpUATHE NEHUCTBUM, NMPUHOCIIIMX BPEH OKPYXKAIOUIEH MPUPOJHOM Cpele, YMEHHUE
MPOTHO3UPOBATh HEOIArONPUSATHBIC JKOJOTUYECKUE TMOCIEACTBUS MPEANMPUHUMAEMBIX JEHCTBUH W
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IIPEIOTBPAILATD UX;

- HaJIM4Ue Pa3BUTOIO DKOJOTHYECKOr0 MBIIUICHHUS, YKOJIOTUYECKON KYJIBTYPBI, OIbITA JCSATEIbHOCTH
HKOJIOTMYECKON HANPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MU B MO3HABATEIBbHOM, KOMMYHUKaTUBHOU
U COLMAIbHOW IPAaKTUKE, TOTOBHOCTM K YYacTHUIO B IIPAKTUYECKOM JEATEIBHOCTU JKOJIOTHYECKOU
HaIIpaBJICHHOCTH.

METAINPEMETHBIE PE3YJIbTATDBI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eCTBUA

bazoevie nocuueckue oelicmeus:

- CaMOCTOATEIbHO (DOPMYIHPOBATh U aKTyaIU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

- HUCHOJB30BaTh IMpPH OCBOECHUH 3HAHUW TNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiu3a, CHHTE3a,
CpaBHEHHUS, KIacCHU(PUKAUU, 00OOIICHHs), PACKPHIBATH CMBICT OHOJOTUYECKUX TMOHSATUH (BBLACIATH UX
XapakTepHbIe TPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATHSIMH );

- ONpENeNsITh LEeTU NEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHUTH
PE3YNIBTATHI EATEIBHOCTH C MMOCTABIEHHBIMH LIETISIMHU;

- HCTIOJIB30BAaTh OMOJIOTUYECKUE MOHSATHUS A1 OOBSICHEHUS (PaKTOB U SIBIICHUH YKHUBOW TIPUPO/IBI,

- CTPOUThH JIOTUYECKHE pacCyXJAeHUs (MHIYKTUBHbIE, ACIyKTHUBHBIC, MO AaHAJOTUH), BBISABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYUS B pACCMaTPUBAEMBbIX SIBICHUSAX, (OPMYIUPOBATH BBIBOJBI U 3aKIIIOUEHUS;

- TPUMEHSATh CXEMHO-MOJEJbHBIE CpENCTBA JJsl TPEICTABICHUS CYIIECTBEHHBIX CBSI3€H H
OTHOIICHUH B U3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUHM pa3HOrO po/ia, BHISIBICHHBIX B
pa3IUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabaTeiBaTh IUIAH pPEIICHUS MPOOJIEMBI C Y4ETOM aHajdn3a HMMEIOIIMXCS MAaTepHAIbHBIX U
HEMaTepUaIbHBIX PECYypPCOB;

- BHOCHUTHh KOPPEKTUBBI B JESITEIHLHOCTH, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIETSIM, OIICHHBATH
PHUCKHU MOCIEACTBUNA e TENbHOCTH;

- KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUSIX pPEAIbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

bazoevie uccnedosamenvckue oelicmeusn:

- BJANETh HAaBBIKAMU Y4YeOHO-HCCICNOBATEIILCKOW H TPOCKTHOW NIEATENbHOCTH, HaBBIKAMH
pasperieHust mpobiaeM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TMOHMCKY METOJOB PEIICHUS
MPAKTUYECKUX 337124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

- UCHONB30BaTh pa3M4YHbIe BUIBl JEATEIBHOCTH [0 IOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Y4YeOHBIX CHUTyalMsX, B TOM 4YHCJE MPH CO3AaHHUU
y4eOHBIX M COIUAIBHBIX TPOEKTOB;

- (opmupoBaTh HAay4YHBIH THUI MBIIUICHUS, BIaJAE€Th HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMU M METOJIaMU;

- CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON IEATEIHLHOCTH U YKHU3HEHHBIX
CUTYaIUsX;

- BBISIBJIATH MPUYHMHHO-CIICJICTBEHHBIC CBS3M U aKTyalIM3MPOBATh 3aJady, BBIIBUTATh THIIOTE3Y €&
pellleHrs, HAXOAWTh AapryMEHTHI IS JOKAa3aTelbCTBA CBOUX YTBEPXKICHUM, 3aJaBaTh MMapaMeTphl H
KPUTEPUU PELLICHUS;

- AQHAJIM3UPOBAThH IOJYYCHHBIE B XOJ€ pPEUICHHUS 3a/addl pe3yJbTaThl, KPUTUYECKU OLEHUBATh HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- 1aBaTh OLICHKY HOBBIM CUTYAallUsSM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

- OCYIIECTBIATH IIEJICHANPABICHHBI TIOMCK TIEpEHOCa CPEACTB M CHOCOOOB JEHCTBUS B
npodecCHOHATLHYIO CPemy;

- YMETh IEPEHOCHUTD 3HAHUS B IO3HABATEIHHYIO U IPAKTHYECKYIO 00JIaCTH KUZHEAEATEIILHOCTH,
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- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00acTeii;

- BBIBUTATh HOBBIC WJIEH, MPEUIaraTh OPUTHMHAIBHBIC TTOAXOABI M PEIICHUS, CTAaBUTh MPOOJIEMBI 1
3a7a4M, IOITYCKAIOIINe aTbTEPHATUBHBIC PEIICHHS.

Paboma c ungpopmavuern:

- OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMAIUM (TEKCTe y4yeOHOro MmocooOus, Hay4HO-
MOMYJIAPHOHM JIUTEpaType, OMOJIOTMYECKHX CIIOBApsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHaNIM3UpOBaTh HMH(OPMAIMIO pa3IUYHBIX BUAOB M (OpPM IpEACTaBICHUS, KPUTHUECKH
OLICHUBATh €€ TOCTOBEPHOCTH U HETIPOTHBOPEUUBOCTD;

- (popMyIHpPOBATH 3aMPOCHI U IPUMEHATH PA3IMYHBIE METOBI IPU MOUCKE B 0TOOpEe OMOIOrNYecKOM
nH(popManuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUS YICOHBIX 3a/1a4;

- mpuoOperaTh  ONBIT HCHOJB30BaHHMA  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHWH,
COBEPILLICHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (OPMY NpEACTaBICHUS OMOIOTHYECKON HMH(pOpMau
(cxembl, rpaduKy, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOE);

- UCTIONIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEJCTBA MpH paboTe ¢ Ouosorndyeckoil nHpopmarmeii:
NPUMEHATh XUMUYECKHe, (PU3MYeCKre M MaTeMaTHYeCKHe 3HAKW U CHMBOJIBL, (opmyiibl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U PEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJIAHOCTH;

- BJAJIeTh HaBBIKAMH PACHO3HABaHMS M 3aIlIUTHl WHPOPMAIMH, WHPOPMAIIMOHHOW 0€30ImacHOCTH
JMYHOCTH.

Ynueepcanvnvie kommynuxamuenwvie oeiicmeusn

- OCYILECTBJIATh KOMMYHHKAIIUM BO BCeX c(epax >KW3HM, aKTHBHO YYacCTBOBAaTh B JHAJIOre WM
JTUCKYCCHHM TIO CYIIECTBY 0OCYyXKIaeMoil TeMbl (YMEHHE 3a/JaBaTh BOMPOCHI, BBICKA3BIBATh CYXKICHUS
OTHOCHUTEJIFHO BBITIOJIHEHUS IpeJUIaraeMoil 3aJaud, YYUTHIBAaTh MHTEPECHl M COTJIACOBAHHOCTH IMO3UIIHIA
JPYTUX YYACTHUKOB JAMUAJIOra WIN AUCKYCCHH);

- pacmo3HaBaTh HEBepOAITbHBIE CpEACTBA OOIICHWS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
IPEANOCHIIOK BOSHUKHOBEHUS! KOH(QIUKTHBIX CUTYallMH, yMETh CMAT4aTh KOH(IUKTHI U BECTH EPETOBOPHI;

- BIAQJETh PA3IUYHBIMH CIIOCOOAMH OOIICHMS W B3aMMOJICHCTBUS, MOHMMAaTh HAMEPEHHS IPYTUX
JIONIeH, MPOSBIIATh YBAKUTEIbHOE OTHOIICHHWE K COOECEIHUKY M B KOPPEKTHOW (opme (opmynnpoBarh
CBOU BO3PaXKCHUS;

- pa3BEPHYTO M JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;

- IOHUMATh U UCIIOJIb30BaTh NMPEUMYIECTBA KOMAHIHOW U MHIMBHUYaJIbHONH pabOTHI MPHU peIICHUH
Oouosiornyeckoil  mpoOieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  TNPUMEHEHHUS  TPYIIOBBIX  (Gopm
B3aUMOJICHCTBUS TP PEIICHUN YIeOHOH 3a/1a4H;

- BbIOMpAaTh TEMaTHUKy W METOJbl COBMECTHBIX JEHCTBUH ¢ Y4Y€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKI0T0 4JIeHa KOJUIEKTHBA;

- IPUHUMATH LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBHUS 110 €€
JOCTIIKEHHUIO: COCTABIIATH IJIaH ACUCTBUH, paclpenensiTh poju ¢ yuéTOM MHEHUH y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- OIICHMWBATh KAauyeCTBO CBOET0 BKJAJa M KAXKAOrO YYaCTHHUKAa KOMaHAbI B OOIIMN pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

- IpemylaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MACH C TO3MIUM HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

- OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PAa3JIMYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

Ynueepcanvnvimu pecynamuenvimu oelicmeusn

- UCTOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJISl BBIABICHUS MPOOJIEM M UX PEUICHUS B KU3HEHHBIX U
Y4eOHBIX CUTYaIHsIX;
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- BBIOMpaTb HAa OCHOBE OMOJIOTMYECKMX 3HAHMM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOHUX
JNEUCTBUSAX U MOCTYINKAX IO OTHOIIEHUIO K KMBOW MTPUPOJE, CBOEMY 30POBBIO U 3J0POBBI0 OKPYKAIOILHNX;

- CaMOCTOSITEIBHO OCYIIECTBIATh MO3HABATENbHYIO NESATEIbHOCTD, BBIABIATH MPOOIEMbI, CTaBUTh U
(dbopMynaHrpoBaTh COOCTBEHHBIE 3374l B 00Pa30BATENbHOM AEATEILHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHS MpoOJieMbl € Y4YETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

- paclIMpATh paMKH y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHHH;

- IeN1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

- OLICHHUBATh NPUOOPETEHHBIN OIBIT;

- cocoOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH IPYAULIUHN B pa3HbIX 007aCTAX 3HAHUM,
MTOCTOSIHHO TMOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHB.

- JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B [EATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

- BIIQJICTh HaBBIKAMU IIO3HABATENBHOM peQIIEKCHU KaK OCO3HAHMS COBEpIIAEMBIX JCHCTBHH U
MBICIMTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUM, UCIOIB30BATh NPUEMBI peICKCHH I OLECHKH
CUTYyalllH, BBIOOpA BEPHOTO pEILICHMS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKCHHUIO;

- IPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX IIPU aHAIIU3€ PE3YJIBTATOB JEATEIBHOCTH;

- IPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAJIU3E PE3YyJIbTATOB NEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OLIUOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYTOTO YelIOBeKa.

NNPEJMETHBIE PE3YJIbTATBI

10 KJIACC

- c(pOPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (JOpPMHUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAyYHOTO MUPOBO33PEHHUS, O
BKJIQJIE POCCUHCKHX M 3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHH, (YHKIHOHATIHHON
I'PaMOTHOCTH Y€JIOBEKa JIJIsl peIlIeHHs! )KU3HEHHBIX 3a71ay;

- YMEHHE PAaCKpBIBaTh COJiepKaHne OMOIOTHUYECKUX TEPMUHOB U MTOHATHUI: )KU3HB, KJIETKA, OPraHU3M,
MeTabonu3M (0OMEH BeIIECTB W TPEBpALICHHE DJHEPruHu), TOMEOCTa3 (CaMOperyysiius), ypOBHEBas
OpraHu3alysl >KUBBIX CHCTEM, CAMOBOCIPOM3BEICHUE (PENpOAYKIMs), HACIEACTBEHHOCTh, U3MEHUMBOCTD,
POCT U pa3BUTHE;

- YMEHHUE u3jlaraTb OMOJOrMUYECKUE TEOPUH (KJIETOUYHAsI, XPOMOCOMHAsA, MyTallUOHHAA, LIEHTpaIbHas
JoTMa MOJEKyJsipHOUW Oumosorun), 3akoHbl (I. Mengens, T. Moprana, H. U. BaBunoBa) u yuenus (o
LEHTpaxX MHOT000pa3us U MPOUCXOXKICHHUS KyIbTypHBIX pacteHuil H. V. BaBunosa), onpenensite rpaHUIIbI
UX MPUMEHUMOCTH K KHBBIM CHCTEMaM;

- YMEHHE BIAJIeThb METOJAaMU HAY4YHOTO IMO3HAHHs B OMOJOTHMHU: HAOJIOJEHUE U ONHCAHHE KHUBBIX
CHCTEM, MIPOIIECCOB U SIBJICHUN, OpraHu3anus 1 MpoBeAeHNEe OMOJIOTHYECKOro IKCIIEPUMEHTA, BBIABIKECHHE
TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAYy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TOJTYYEHHBIX
pe3yJabTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSTUH, TEOPUH M 3aKOHOB, yYMEHHUE JejaTh BBIBOABI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YyJIbTaTOB;

- YMEHHE BBIIENATh CYIIECTBCHHbIE IPU3HAKM BHUPYCOB, KIETOK IPOKAapUOT M JYKapHOT,
OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEIECTB H
MpEBpaILEeHHs] SHEPTHH B KJIETKE, (POTOCUHTE3a, IUIACTUYECKOT0 U SHEPreTHUECKOro oOMeHa, XeMOCHHTE3a,
MHTO33a, MEH03a, OTIOIOTBOPEHUS, Pa3MHOXKECHUS, HHIUBUIYALHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

- YMEHHUE NMPUMEHATH TMOJTY4YCHHBIC 3HAHUS U1 OOBSICHEHUS! OMOJIOTHUECKUX MPOIIECCOB U SIBICHUM,
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JUIS TIPUHSATHS TPAKTHUECKUX pELICHUI B MOBCEIHEBHOM >KM3HU C IIeJIbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3J0pPOBbsI M 3J0POBbSI OKPYKAIOLIUX JIIOJEH, COOMIO/IEHUsT HOPM TPaMOTHOTO TIOBEJIEHUS B
OKPY’KaIOIIeH MPUPOAHON cpefie, TOHUMaHUe HEOOXOIMMOCTH HCIIOIb30BaHMs JOCTHKEHUM COBPEMEHHOU
OMO0JIOTUU ¥ OMOTEXHOJIOTHA /Il PAllMOHAIBHOTO MTPUPOJIOTIONIB30BAHMS,

- YMEHHE peulaTh 3JIEMEHTApHbIE T'€HETUYECKHE 3aJaud Ha MOHO- M TUTHOPUIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACJIEZIOBaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKpEUIMBaHMUA Ui TNpPEACKa3aHus
HACJICIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

- YMEHHE BBITNIOJHATH JabOpaTOpHbIE U MPaKTUYECKHUE PabOThI, COOMI0OIAaTh TIpaBuia Mpu paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

- YMEHUE KPUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO OMOJIOTHUYECKOTO COAePIKaHMUS,
BKJIIOYAIOIIYIO TICEBAOHAYYHBbIE 3HAHHS M3 Pa3IMYHBIX MCTOYHUKOB (CpeAcTBa MaccoBOM HH(popMaIu,
HAy4YHO-TIONYJISIPHBIE MaTepHalibl), JTUYECKHUE aCIeKThl COBPEMCHHBIX HCCIICIOBAaHUI B OHOJIOTHH,
MeIULMHE, OMOTEXHOJIOTHH;

- YMEHHUE c037aBaTh COOCTBEHHBIC MHCbMEHHBIC M YCTHBIE COOOIIEHUS, 0000mast OHMOIOrHYecKyIo
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO UCTIOIh30BATh MOHATUHHBINA anmapar OMOJIOTHH.

11 KUIIACC

- ¢hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (pOpMHpPOBaHUHN COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTUHBI MUpA U HAyYHOTO MHUPOBO33PEHUS, O
BKJIQJIC POCCHUHCKMX M 3apyOeXHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJNIOTHH, (GYHKIIMOHATIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl peUICHHMS )KU3HCHHBIX 33]1a4;

- yYMEHHE pAacKphIBaTh COJCpXKaHUE OMOJOTUYECKMX TEPMHUHOB W TIOHSTHIA: BHUJ, MOMYJISIHS,
reHo(OH/, JBOJIOLHUSA, JBIXKYIIWE CHIBI ((aKTOPHI) HBOJIONHH, TPUCIOCOOIIEHHOCTh OpPTaHU3MOB,
BUZI000pa30BaHuE, SKOJIOTUYECKHE (PAKTOPHI, IKOCUCTEMA, MPOJIYLEHThl, KOHCYMEHTBI, PEAYICHTHI, LEMH
MMATAHUS, SKOJIOTUYECKAsl MUpaMKIa, OuoreoreHo3, onocdepa;

- YMEHHE u3laratb Ouosiornueckue teopuu (dBosounoHHas Teopus Y. JlapBuHa, cHHTETHYECKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoapieBoro cxoactBa K. M. baspa, uwepemoBanus
TJIaBHBIX HampamieHuid u myted sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepuaackoro),
OTIPEACISATH TPAHUIIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

- YMEHHUE BJIAJIETh METOJaMH HAyYHOTO MO3HAHHUS B OUOJNIOTMH: HAONIOJCHUE U ONUCAHUE >KUBBIX
CHCTEM, MPOIIECCOB U SIBJICHUN, OpraHu3anus 1 MpoBeAeHNEe OMOJIOTHYECKOro YKCIIEPUMEHTA, BBIABIKECHHE
TUTOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIy HCCICAYEMbIMH BEIMYUHAMH, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX MOHSITHHA, TEOPHH U 3aKOHOB, YMEHHUE [elaTh BBIBOJLI Ha
OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

- yMEHHE BBIACNATH CYUIECTBEHHbIE TPU3HAKH CTPOEHHUS OHMOJIOTHMYECKUX OOBEKTOB: BHJIOB,
MOMYJISAUI, MPOAYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTEOIICHO30B U JKOCHCTEM, OCOOEHHOCTH
MIPOIIECCOB: HaCJIe/ICTBEHHON U3MEHUYUBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBHUS IKOJIOTHUECKUX (DAKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB U
MOTOKA DHEPTMU B DKOCHCTEMAax, AaHTPONOTEHHBIX HW3MEHEHHWH B JKOCHCTEMax CBOCH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B OHocdepe;

- YMEHHUE MPUMEHSTH MMOTYUYCHHBIC 3HAHUS IJIs1 OOBSICHEHHSI OMOIOTUYECKUX MPOLIECCOB U SBICHUM,
JUIS TIPUHSATHS TPAKTHUUECKUX PELICHU B MOBCEIHEBHOHN >KM3HU C IIeJIbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3J0pPOBbsI M 3J0POBbSI OKPYKAIOLIUX JIIOJEH, COOJIO/IEHUsT HOPM TPaMOTHOTO TIOBEJIEHUS B
OKPY’KaIOIIeH MPHUPOAHON cpefie, TOHUMaHUE HEOOXOIMMOCTH HCIIOIb30BaHUS JOCTHKEHUM COBPEMEHHOU
OMOJIOTHH JIJIsl pAallMOHATILHOTO MPUPOAO0NOIE30BAHNUS;

- YMEHHE pelIaTh 3JEMEHTApHBIC OMOJIOTHYECKUE 3a/Ia4M, COCTABIISTh CXEMbI TIEPEHOCA BEIIECTB H
SHEPTUU B KOcUcTeMax (I[eMH MUTaHuUs);

- YMEHHUE BBINOJHATH Ja0OpaTOpHbIE M MPaKTUYECKHe paboThl, cOOM0NaTh MpaBuia Mpu padore ¢
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y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;
- YMEHHE KPUTHYECKU OLICHUBATh U HHTEPIPETUPOBATH HH(HOPMAIHIO OMOJIOTHYECKOTO COIECPIKAHMS,
BKITIOYAOIIYIO TICEBJOHAYYHBIC 3HAHHMS W3 PA3IMYHBIX HMCTOYHHUKOB (CpPEICTBA MAacCOBOM HWH(OpMAINH,

HAYYHO-TIONYJISIPHBIE MaTepHalibl), PACCMAaTPUBATh II100AJIBHBIC YKOJIOTHUECKUE TPOOIEMbl COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO NO3HIIUIO;

- YMEHHUE c037aBaTh COOCTBEHHBIC MHCbMEHHBIC M YCTHBIE COOOIIEHUS, 00001ast OMOIOrHYEeCcKyI0
MHPOPMALIMIO M3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIHOJb30BAaTh TMOHATUHHBIA ammapaT OHOIOTHU.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue
No KonnuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3liesioB U TeM [IporpammHoOe coaepxkaHue
/o 4acoB 00yUarnmxcs

y4eOHOTro IpeaMeTa

Tema 1. buoJsiorus kKak Hayka

1.1 | buosorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOJIOTUU PackpriBath coniepxanre TEpMUHOB U
HayK ¢ 00111eCTBEHHBIMU, TEXHUYECKUMU U MOHATHN: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMU €CTECTBEHHBIMU HAayKaMHu, Hay4Has KapTuHa Mupa, Hay4HbId MCTOL,
dbunocodueii, peaurueii, STUKOH, THIIOTE3a, TCOPHA, MCTObI
5CTETUKOM M nipaBoM. Posib Grosoruu ?{CCHGHOBaHH’[' .
B OpPMUPOBAHUYU COBPEMEHHON HAYUHOM apaKTCpU3OBATL DHONIOTHIO KaK HAyKYy,
€€ MECTO U POJIb CPEU APYTUX
KapTuHbI Mupa. Cuctema OMOJIOTHIECKUX
€CTECTBCHHBIX HayK. [lepeuncnsaTs
HayK.
Y pazienbl OMOJIOTUH B COOTBETCTBUE
%emoucmp mﬁ’”‘ M C 00bEKTaMH H3Yy4ECHHS.
opmpemei: 1. Jlapun, I Mennen, Ha3piBaTh BakHEUIIME OTPACIIU
H. K. Koxnbnos, k. Yorcon n @. Kpuk. | 56 norymeckux snanmit u 3a71a4H,
Tabauywvl u cxemvt: «MeTOIBI TTO3HAHUS crostme nepes Guonorueit XXI B.
KUBOU MTPUPOIBI»
1.2 | MeToabl no3HaHus 1 MeTtoabl MO3HAHUS KUBOU TPUPOIBI PackpsiBaTh conepxaHne TEPMUHOB U

YKUBOW TTPUPOJIbI

(HabirofeHue, IKCIEPUMEHT, ONMCAHNUE,
U3MepeHue, KiacCuuKaims,
MOJIETTUPOBAHUE, CTATUCTHUECKAS
00paboTKa JTaHHBIX).

Hemoncmpavyuu:

TOHSTHUN: HAYYHBIM METOJI, METOIbI
HCCJICIOBAHUS.

XapakTepu30BaTb OCHOBHBIE METO/bI
MIO3HAHUS )KUBOU TTPUPOILI; HAOTIOCHUE,
AKCIIEPUMEHT, OIUCAHUE, U3MEPEHNE,




Tabauywl u cxemvi: «MeTOIBI IO3HAHMS
KUBOU NPUPOIBD.

Jlabopamopnwie u npakmuyeckue
pabomol:

ITpakTuyeckas padora Ne 1.
«/crionb30BaHUE pa3NUYHBIX METO/IOB
MIPU U3YYCHUH OMOTOTHISCKUX
00BEKTOBY»

KJaccuuKanus, MOACTIMPOBaHHUE,
CTaTHCTUYECKasi 00pabOTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. JKuBble cucTeMBbI U

HX Opranu3sanus

2.1

buonornueckue
CHCTEMBI, IPOLIECCHI
U UX U3y4YEHUE

1

Kusie cucTeMbl (0MOCHUCTEMBI) KaK
MpeAMET U3ydeHHsI OUOJIOTHH.
OTnu4yne KUBBIX CUCTEM

OT HEOPTraHUYECKOM MPUPO/IBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHUM opranuzaiuu OUOCUCTEM:
MOJIEKYJIIPHBIN, OPraHOUIHO-
KJIETOYHBIN, OPTraHU3MEHHBIM,
NOMYJISIIMOHHO-BUI0BOMH,
OKOCUCTEMHBIHN (OMO-T€OIIEHOTHYECKHI),
ounocgepHbIil.

Hayku, nzyyatoiirie OMOCUCTEMBI
Ha pa3HBIX YPOBHSAX OPraHU3AIINU.
Hemoncmpauuu:

Tabnuywl u cxemvt: «OCHOBHBIC
MIPU3HAKU KU3HU», Y pPOBHU

PackpbiBaTh copep:kanre TEPMUHOB U
MOHATHH: CUCTEMa, OMOIOrHYecKas
CHUCTEMA, DJIEMEHTHI CHCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
0OMEH BeIleCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
W3MEHUYHUBOCTb, PA3IPAKHUMOCTh,
HHEPrO3aBHUCHUMOCTh, YPOBHH
OpraHu3alMK KU3HU (OMOCUCTEM).
XapakTepru30BaTh MPUHITUATIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTb,
BBICOKAsl YIIOPSIOYEHHOCTb,
CaMOPETyYJIALNS, UePAPXUIHOCTD.
[IepeuncnsaTe yHUBEPCAJIbHBIE CBOKWCTBA
YKUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, Pa3apakUMOCThb, JBUKECHHE,
rOMEOCTa3, pOCT U pa3BUTHE,




OpraHM3alK KUBOUIPUPOIBD».
Mopens moinexyinsl JTHK

HACJIEICTBEHHOCTh, U3MEHYUBOCTD,
ABOJTFOITHS (TPUCTIOCOOTIEHUE

K U3MEHSIOUIUMCS YCIIOBUSIM).
[IpuBoaNTH MpUMEPHI OMOCHUCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUU U
CpPaBHUBATH MPOSBIICHUS] CBOMCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE TIPOIIECCHI,
MpOTEKAIIIe B OMOCUCTEMAX:

0OMEH BEIECTB U IPEBPAIIICHHE
DHEPTUH, CAMOBOCITPOU3BEICHHE,
CaMOpETyYJIAINS, pa3BUTHE.

CoOmroath npaBuiia OepeKHOTO
OTHOILEHUS K KUBOU IIPUPOJE

NToro 4acos 1o reme

1

Tema 3. XuMu4eckuii cCOCTaB U CTPOEHHE

KJIETKHN

3.1

XUMHYECKUI COCTaB
KieTku. Boma n
MHHEPAJIbHBIEC COJIN

1

XUMHUYECKAUN COCTAB KIIETKU.
XUMHYECKHUE PJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPOJJIEMEHTBI.
Bona n MuHepanpHbIE BEIIECTBaA.
Q@yHKIMHU BOABI U MUHEPAIBHBIX
BELLECTB B KiIeTKe. [loanepxanue
OCMOTHUYECKOI0 OanaHca.
Hemoncmpayuu:

Juazpammur: «Pactipenenenne
XUMHYECKUX DJIEMEHTOB B HEKUBOMU
npupone», «Pacrpenenenne XuMUYECKUX

PackpsiBaTh conmepxaHue TEPMUHOB

Y TIOHSITHI: 2JIEMEHTHI-OMOTCHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpaJTbHBIC BEIIECTBA, MOJICKYJIa
BOJIBI KaK JIUTIOJIb, BOJOPOJIHBIEC CBSI3H;
ruApoduibHbIE U THAPOPOOHBIE
BEIIIECTBA.

Jloka3bpIBaTh €IMHCTBO YJIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOWCTB KHUBOTO.
Pacnipenensith XUMHYECKHE DIEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH




AJIEMEHTOB B )KMBOM IIPUPOJIE».
Tabauywl u cxemol: «Ilepmonnueckas
TabJIMIa XUMAYECKUX AJIEMEHTOBY,
«CTpOoEHNEMONEKYJIIBI BOIBD»

OT KOJINYECTBEHHOTO IPEACTABUTENILCTBA
B OpraHM3Me; XapaKTepU30BaTh POJb
OTZAEJIBHBIX 2JIEMEHTOB.

BBIABIATE CBA3L MEXAY COCTABOM,
CTPOECHUEM MOJIEKYJIBI XUMUYECKOIO
COEIMHEHUS U er0 QYHKUUSAMU B KIIETKE

3.2 | benku. CocTaB u benku. CocTaB u cTpoeHue 6eIKoB. PackpbiBaTh copepkaHue TEPMUHOB U
CTpOoeHHE OENKOB AMHHOKHUCIOTHI — MOHOMEPHI OEJIKOB. NOHATHUMN: OEJIKH, MTOJIUMEPBI, MOHOMEDHI,
He3ameHnnMeble 1 3aMeHUMBbIE AMUHOKHCJIOTHI, IENTUAHAS CBSI3b,
aAMUHOKHCIIOTHI. AMUHOKHCIOTHBIN MOJIMIENITUT, JIeHATYpaIH.
COCTaB. YPOBHU CTPYKTYpbI O€IKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, OpPTaHUYECKUX COCAMHCHUI;
TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). | KIACCH(PHUIIMPOBATH MX IO CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (rnoOynsipHbIe U PUOPUILISIPHBIE OETTKN),
buonoruueckue GpyHKIUN OEIKOB. NEPEUYUCIIATh U XapaKTepU30BaTh
Jlemoncmpayuu: byHKIIUU OEIKOB
Tabauysl u cxemolr: «CTpoeHue
MOJICKYJIBI OeTKay.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpOTIpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKUE PackpbiBaTh copepxaHue TEPMUHOB U
ouoornyecKue KaTaJn3aTOPHI. MOHSTHI: PepMEHTbI, aKTUBHBIN LEHTD,
KaTaJIn3aToOphbI Ctpoenue (hepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas Celnu(pUIHOCTb,

cyocTpaTtHas crenu(puIHOCTb.
Kodepmentsl. ButamuHsbl.
Otnuuns pepmeHTOB

OT HEOPTaHWYECKUX KaTaanu3aTOPOB.

Ko(epMeHThI, OEJIKU-aKTUBATOPHI U
OENKU-UHTUOUTOPBHI.

VYka3biBaTh OTINYHS PEPMEHTOB

OT HEOPTAaHMYECKUX KaTaJIN3aTOPOB.




Hemoncmpayuu:

Tabauyst u cxemovi: «CTpoeHHUE
dhepmeHTay.

Obopyoosanue: 000pyJ0OBaHHE
JUTS TIPOBEIICHUS HAOIIOACHHUIA,
MU3MEPEHHIA, SKCIIEPUMEHTOB.
Jlabopamopmusie u npakmuueckue
pabomol:

JlabGopaTtopHnas pabota Ne 1. «3yuenue
KaTaJUTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MPUMEPE aMHUITa3bI
WJTU KaTaJiasbl)»

OOBACHATH poJib (PEpMEHTOB

B (DyHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B MIPOMBIIIJICHHOCTH, B MEJTUIMHE,

B MTOBCE/IHEBHOM KHU3HH YeJIOBEeKa

34

Yrnesoapl. JInnmuael

VYriieBobl: MOHOCaxapu/ibl (TJII0K034,
pub03a 1 Ae30Kcuprd03a), TUcaxapuIbl
(caxapo3a, JIaKT032a) 1 ToJIMcaxapuibl
(KpaxmMari, TJIMKOTEH, LEJUTI0II03a).
buonornuyeckue GpyHKINUU yTIEBOIOB.
JIMmuapl: TPUTIIALIEPUIBI,
dochoaunubl, cTepoubl.
['uapodunsHO-TUAPOPOOHBIE CBOICTBA.
buonoruueckue QpyHKIIUU JIUMHUIOB.
CpaBHeHHeE yIJIeBOJIOB, OCJIKOB U
JUTNUIO0B KaK HCTOYHUKOB YHEPTHUU.
JHemoncmpayuu:

Tabnuywl u cxemol.: «YTIECBOIBD,
«JInnuaey.

Obopyoosarnue: 060pyI0OBaHUE

PackpsiBaTh conep:kanre TEPMUHOB U
MOHATUHN: YTJIEBOAbI, MOHOCAXapHUIbl,
Jcaxapu/ibl, MOJIMCAXapyUbl, TIIIOK03a,
pubo03a, ne3okcuprudo3a, caxaposa,
JaKTO3a, MaJIbT03a, LEJUTI0I032
(keTyaTka), Kpaxmall, TIIMKOTeH;
JUOUABL, TPUTIMUEPUAbl (KUPBI, Macia),
dbochomumnuIbI, CTEPOUIHI.
XapakTepu30BaTh yTIEBObI, JIAIUIBI
KaK KJIACCOPTaHUYECKUX COCTUMHEHUM.
KnaccudummpoBath yriieBo bl U JTATTHABI
M0 CTPOCHUIO; IEPEUNCIIITh PYHKIINU
yTIEBOJIOB U JIUIHJIOB.

CxemaTnuecku n300paxxatb CTPOCHHE
MOJIEKYJI YTJIEBOJIOB, JIUTIHIOB




JUTSI IPOBEACHUS HAOIIOICHU,
MU3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HykneuHnoBsie Hyxkneunossie kucnotsl: JJTHKu PHK. PackpsiBaTh conepxanne TEPMUHOB U
KUCIOThI. ATD Hyxneornipl — MOHOMEDBI MOHSTHI: 1€30KCUPUOOHYKIEMHOBAs
HYKJIEUMHOBBIX KUCIOT. CTpoeHue u kucnoTa (JIHK), pubonykiennonas
¢bynxmmu [IHK. Ctpoenne u hyHkimm kuciora (PHK), nykneortun,
PHK. AT®: cTtpoenue u GpyHKUIHUU. MOJIMHYKJICOTUHAS 1IETTh
Hemoncmpayuu: (MOJIMHYKJIEOTH]T), KOMILIEMEHTAPHOCTb,
Lllopmpemuwi: [1x. Yorcon, @. Kpuk, dbynkuun JIHK (Xpanenue u nepenaya
M. Yunkunc, P. ®paHkiuH. HaCJIEJICTBEHHOW MH(pOpMAITUH); BUJIbI
Tabauysl u cxemol: PHK (undpopmarmonnas, TpaHcropTHas,
«Hyxknennosbsie kucinotsr; JJHK», pubocomanbHas); ageHo3uaTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruueckas CBA3b.
MOJIeKyTbl ATO». XapakTepu3nupoBaTh HyKJICMHOBBIE
Obopyoosanue: CBETOBOM MUKPOCKOII, KHUCJIOTHI KaK XUMHUYECKUE COSAMHEHUS U
MUKpOIpenapaThbl HOCHUTEIIN HACIEICTBEHHON
uH(popMauu.
OtMedaTh 0OCOOEHHOCTU CTPOEHUS
MOJIEKYJT HyKJI1eMHOBbIX KucioT (JITHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHE
HYKJICOTHU]IOB, MOJIEKYJT HYKIEHHOBBIX
kucnor, AT®
3.6 | Ucropus u MeTOIbI [{utonorus — Hayka O KJIETKE. PackpeiBath copepkaHre TEPMUHOB U

U3YYEHUS KIIETKH.
Kierounas reopus

Knerounas teopusi — npumep
B3aMMOJICHCTBUS Uaeil u pakToB
B HAYYHOM I1O3HAHUMU.

IIOHSTHI: KJIETKA, [IUTOJIOTUS;
PAaCKpBIBATh COJIEPIKAHUE MTOJIOKEHUN
KJIETOYHOMN TEOPHH.




Metoapl n3y4eHus: KIETKH.
Hemoncmpavyuu:

Lopmpempi:

A. JleBenryk, P. I'yk, T. [lIBanH,

M. llnennen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOW MUKPOCKOII,
MHUKpoOMpenapaThbl pACTUTEIbHbIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKH C MUKpO(dOoTOrpadusiMu

KJICTOK, IMOJIYYCHHBIC C IIOMOIIbIO
CBCTOBOTI'O M 3JICKTPOHHOT'0O MHUKPOCKOIIA

[lepeuncnath u XapaKTepU30BaTh
OCHOBHBIC METO/Ibl U3YUCHUS KIIETKHU:
(IpUTrOTOBIIEHUE CPE3OB,

OKpaIlMBaHUE, MUKPOCKOTTUPOBAHUE,
HeHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK M TKaHEH)

3.7

Knerka
KakK LIEJIOCTHAs
JKUBas CUCTEMA

KieTka kak nenocTHas ’KuBasi CUCTEMA.
OO61ue Mpu3HaKu KIETOK: 3aMKHYyTast
Hapy>kxHasg MeMOpaHa, MmosekyJsl JJTHK
KaK F€eHETUYECKUH aIapar, CHCTeEMa
cuHTe3a Oenka. Tumbl KIeToK:
AYKapUOTUYECKasi U MPOKAPUOTHUECKAS.
Oco6eHHOCTH CTPOCHUS
IPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka Gaktepuii. CTpoeHue
AYKapUOTUUYECKOU KIeTKH. OCHOBHBIE
OTJIMYHUS PACTUTEIBLHOU, JKUBOTHON U
rpuOHOM KiIeTKH. [IoBepXHOCTHBIE
CTPYKTYpbI — KJIIETOYHAS CTCHKA,
TVIMKOKAIUKC, UX (QYHKIUH.
[Tnazmatnyeckas MemOpaHa, €€ CBOMCTBa

U QYHKIUY.

PackpbiBaTh copepxaHie TEPMUHOB U
HNOHATUMN: KJIETKH (9yKapuOTHYECKas,
IPOKAapHOTHUYECKAs ), INTa3MaTHUYECKast
MemMmOpaHa (Tia3zMajieMma), IITUKOKaINKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIN,
aKTUBHBIN ), DHTOIHUTO3 ((aronuTos,
MUHOLIUTO3), 3K30IMTO3, KIETOYHAs
CTEHKA, HYKJICOH]I.

CpaBHUBATh MEXIY COOOI
SYKapUOTUYECKUE U TPOKAPUOTUUECKHE
KJIETKH; OTMEYaTh CXOJICTBO M Pa3INYMs
B CTPOCHHMH KJIETOK OaKTepui,
KUBOTHBIX, PACTCHHUI U TPUOOB




Hemoncmpayuu:

Ilopmpemeor: A. JleBenryk, P. I'yk,

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauysl u cxemor: «CTpoeHue
AYKApUOTUUYECKOU KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENIbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOU KIETKI.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MHUKponpenapaTsbl paCTUTEIbHbIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KJIETOK

3.8

Crtpoenue
IYKapUOTUIECCKOU
KJICTKH

[{uTonnasma U ee OpraHou/Ibl.
OnHoMeMOpaHHbBIE OPTaHOU I KIICTKU:
OIIC, anmapart ['onb1KH, TM30COMBI.
[TosryaBTOHOMHBIE€ OPTaHOUAbI KJIICTKH:
MHUTOXOHJIPHUH, TIJTACTHJIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
acTu]. BuaplniacTu.
HememOpanHbie opraHouAbl KJICTKU:
PUOOCOMBI, KJIETOUHBIN IIEHTP,
LEHTPUOIH, PECHUUKH, )KTYTHUKHU.
OyHKIUA OPTraHOUJIOB KJIETKHU.
BxiroueHus.

SAnpo — perynsaTOpHbIN UEHTP KIIETKH.
Ctpoenue siipa: simepHasi 0007I04Ka,
KapuoIia3mMa, XpoOMaTHH, SIPBIIIKO.

PackpriBaTh copepxaHue TEPMUHOB U
MNOHATUHN: IIUTOIUIa3Ma, OPraHOU/IbI,
sHjomIazmatTuyeckas cethb (JI1C),
anmapaTt [ 0JIbJKH, TU30COMBI, BaKyOJIb,
MUTOXOHJIPHH, TUTACTUIBI (XJIOPOTUIACTHI,
XPOMOILIACTHI, JIESHKOIUTACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HEeHTp (LIeHTpocoMa), PECHUYKH,
KTYTUKH, BKIIOYCHHUS], PO, siAepHas
0005104Ka, KapuoIIa3Ma, XpOMaTHH,
SIPBITIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE 3YKAPUOTUIECKOM
KJIETKHU TI0 U300paKEHUSIM U

Ha MUKpOIIperaparax;
KJIACCU(PUITUPOBATH OPTaHOUIBI




XpomocoMbl. TpaHCOPT BEILIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemeor: A. JleBenryk, P. I'yk,

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauyst u cxemol: «CTpoeHHUE
AYKAPUOTUUYECKOU KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOU KIETKH,
«CtpoeHue spa KIEeTKI.
Obopyoosanue: CBETOBOW MUKPOCKOIIL,
MHUKponpenapaTbl pACTUTEIIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopusie u npakmuueckue
pabomol:

JlaGopatopHas padota Ne 2. «M3yuyenue
CTPOCHHUSI KJIETOK PACTEHUH, )KUBOTHBIX U
OaxkTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENAPATAX U UX OMHUCAHUEN

B 3aBHCHUMOCTHU OT OCOOCHHOCTEHN UX
cTpoeHus (0OJHOMEMOpPaHHEIE,
nBymMeMOpaHHbIE, HeMEMOpaHHBIE);
OMHCHIBATh (PYHKIIUU KaXKIOTO
OpraHouja B KJICTKE.
XapakTepru3oBaTh KIETOYHOE SIPO KaK
MECTO XpaHEHUs, nepenayn (yIBOeHHE
XPOMOCOM) U peaii3aluu
(TpaHCKpPHIILIKS ) HACTIECTBEHHOM
uHGOpMaIUU KIETKH.

[lepeuucnsTh ¥ OMUCHIBATH KOMITOHEHTHI
sqipa u ux QyHKIWY;

CxemaTH4HO M300pakaTh CTPOCHHE
PACTUTEIBHOU U )KUBOTHOM KJIETKH.
OOBsICHATH OMOJOTHUECKOE 3HAUCHUE
TPaHCIIOPTa BEIIECTB B KIETKE

Htoro yacos 1o teme 8

Tema 4. ZKuzHeneATeJIbHOCTD KJIETKH

4.1 | OOMeH BemiecTs. 2 OOMeH BelecTB, UM META00IN3M. PackpsiBaTh conepkaHue TEPMUHOB U
[Imactuueckui Accummisanus (TUTACTHYECKU 0OMEH) MOHSATUI: 0OMEH BEIIECTB U
oOMeH. POTOCHHTE3. U JUCCUMWISIIUSA (3HEPreTUYEeCKU IpeBpalieHne SHEPTUU (METa00IU3M),
XeMOCHUHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJIALIUSA, TNIACTUYECKUI 0OMEH,




nporecca Metadonu3ma. Posib 3akoHOB
COXpaHEHUs BEIECTBA U DHEPTUU

B MOHMMaHUM MeTabonu3Ma. Tumbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rereporpodubiii. Ponb pepmenTon
B 0OMEHE BEIIECTB U MPEBPALLECHUN
DHEPruu B KiIeTKe. POTOCUHTES.
CgeToBast 1 TeMHOBas (a3l
dboTocunTesa. Peakuuu porocunresa.
D¢ dhexTuBHOCTH (HOTOCUHTE3A.
3Hadenne POTOCUHTE3A JIsl JKU3HU
Ha 3emiie. Bnusinue ycnoBuii cpenbl
Ha (JOTOCHHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOyKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHUHTE3. XEMOCUHTE3UPYIOIIUE
OakTepuu. 3HaUEHUE XEMOCUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemui: K. A. Tumupsses.
Tabauyvt u cxemol: «XJI0pPOILIACTY,
«POTOCUHTES»

JTUCCUMUJISIIINS, YHEPTETUIECKUN 0OMEH,
dboTocunTe3, GOTONNU3,
dbochopunupoBanue, MEPeHOCUYNK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (POTOCUHTE3, MPOLECCHI,
IIPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dbaze.

BBISBISITS MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEX1Y MOTJIOMIEHUEM COJTHEYHOU
DHEPTUU XJIOPOPHILIIOM ¥ CHHTE30M
Mouiekys1 ATO.

CpaBHUBAThH UCXO/THBIC BEIIECTBA,
KOHEYHBIE MMPOYKTHI U YCIOBUS
IIPOTEKAHUS PEAKMH CBETOBOU U
TEMHOBOH (a3bl (HOTOCUHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCUHTES.
OnenuBath 3HaYeHUE GOTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3eMIie

4.2

DHepreTUYecKuit
obmeH

DHepreTuyeckuii 0OMeH B KJIETKeE.
Pacimieryienne BemiecTB, BhIJICICHUE U
AKKyMYJIMPOBAHUE SHEPTUU B KIIETKE.
DTarnbl SHEPreTHIECKOr0 0OMEHa.
I'mukonus. bpoxeHnnen ero BUbL.

PackpeiBath copep:kaHue TEPMUHOB U
MOHSTUIN: SHEPTETUICCKUIM OOMEH,
TJIMKOJIA3, MOJIOUHOKUCIIOE OPOKEHHUE,
CIIUPTOBOE OPOKEHHE, OMOTOTHUYECKOE
OKHCIICHHE, KIIETOYHOE JIbIXaHUE,




Kucnoponnoe okucienue, unm
KJIETOUHOE AbixaHue. OKUCIUTENbHOE
dhochopunupoanue. IhHEKTUBHOCTH
HHEPreTUUECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvi: « TUNBIIATAHUASY,
«MeTabonuzmy», K MUTOXOHAPUSY,
«JHepreTuyeckuii 0OMeH»

TUCCUMUJISTINS, (DEpPMEHT.
Xapaktepru3oBaTh 0OMEH BEIECTB U
npeBpalleHue SHeprur (MeTadoIn3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[lepeuncriaTb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPTeTHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aUMOCBSI3b MEXKy HUMH.

Paznmuuate THIBI 0OMEHA BEIIEeCTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpO]HBI.

OnuckIBaTh ATarbl SHEPTETUYECKOTO
oOmeHa (TOArOTOBUTENbHBIN,
OECKUCTIOPOIHBIN, KUCTIOPOTHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu3oBaTh peakluy TJIMKOIU3a,
OpOoKeHHMSI, KJIECTOUYHOTO JBIXaHUS;
BBISIBIIATH MPUIMHHO-CJICICTBCHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KJIIETOYHBIM
JIIXaHUEM U CUHTE30M MOJEKYJIATO.
CpaBauBaTh 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATANoB

4.3

buocunTes Oeska

Peakuny MaTpu4HOrO CUHTE3A.
I'enetnueckas undopmanus u JTHK.
Peanuzanus reneTndyeckoun
uH(pOpMaIH B KIETKE.

PackpsiBaTh coziep:xaHue TEPMHUHOB
U NOHSATHUHN: T€H, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIHUA,
TPaHCJISILUS, KOJOH, aHTUKOJIOH,




['eneTnyeckuii KO ME€ro CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIA CUHTE3
PHK. Tpancnsuus — OGuocunTe3 Oenka.
Oransl Tpancisauun. KogupoBanue
aMUHOKHUCIOT. Posib prbocomB
OnocuHTe3e Oernka.

Hemoncmpayuu:

Ilopmpemwi: H.K. Kosb110B.

Tabauyvr u cxemor: «Ctpoenue JHK»,
«CtpoeHue u GyHKIIMOHUPOBAHKE TEHAY,
«Cunre3s Oenkay, «Permmkamus JTHK»,
«I'eHeTHUECKHN KOIY.

Obopyoosanue: MOACIH- allTJIMKAIIUN
«Y nBoenue JIHK u Tpanckpunuuys»,
«buocunTes 6enka»

pubdocoma, LIeHTpaslbHas 10rMa,
MOJICKYJIIpHAsi OMOJIOTHSI.

OnpenensaTs CBOWCTBA T€HETUYECKOTO
KOJa (TPUIIETHOCTb, OJTHO3HAYHOCT,
BBIPOXKIEHHOCTh, YHUBEPCAIBHOCTD,
HENEPEKPBIBAEMOCTb, HEIPEPBIBHOCTB ).
OnuceIBaTh 3Talbl peanu3auuu
HACJIEZICTBEHHON MH(OpPMAaLIUY B KIIETKE.
CpaBHHBaTh peaklMi MaTPUYHOIO
cunte3zamosekysn PHK u 6enka B kierke

4.4

Hexinierounsie
(bOpPMBI KU3HU —
BUPYCHI

Heknerounsie (OpMbl 5KM3HU — BUPYCHI.
Uctopust OTKpHITHSI BUPYCOB

(1. . eanoBckwuit). OcoOeHHOCTH
CTPOCHMUS M ’KUZHEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrennii,
JKUBOTHBIX U YEJIOBEKA, BHI3LIBAEMbIC
BUpycamu. Bupyc ummyHoaedunura

yenoreka (BUY) — Bo3oynutens CITH/Ia.

OOpartHasi TpaHCKPUIIIUS, peBEpTa3a u
uHTerpasa. IlpodurakTuka
pacpoCcTpaHEHUsI BUPYCHBIX
3a00J1eBaHH.

PackpeiBaTh conepikanue TEPMUHOB U
MOHSITUN: BUPYC, BUPYCOJIOTHS, KAIICU]I,
OakTepuodar, BUpyc UMMyHOe(ULIUTA
yenoBeka (BY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK
HEKJIETOUYHYIO (hOpMY JKU3HH;
0COOCHHOCTH CTPOCHHS U
KU3HEEATEIIbHOCTH BUPYCOB.
OnuceiBaTh )KM3HEHHBIN UK BUPYCOB
UMMYHOJE(PUINTA YETIOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3aukHn), bakrepuodar, BUY.




Hemoncmpayuu:

Topmpemui: J1. 1. IBaHOBCKHIA.
Tabauyvl u cxemol: «Bupycom»,
«bakrepunodarm»; «CtpoeHue u
*u3HeHHbIN nuka Bupyca CIIN a,
OaxTepuodaray.

ObopyodoeaHnue: MOEIb CTPYKTYPbI
JIHK; MarauTHas MOJ€JIb-alIlIMKALIUS
«CtpoeHue KIETKN»

OOG0CHOBBIBATH U COOIIOATH MEPHI
npodHIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecriupaTopHBIE, KETY T0YHO-
KUIIEYHbIE, KJIEIIEeBOM HIe(paNuT,
BUY-undexius)

Hror

O 4aCoOB I10 TEMC

6

Tema 5. PazMHoOkKeHHMe U MHAMBHAYAJIbHOE pa3sBUTHE OPraHU3MOB

5.1

JKy3HEeHHBIN UKIT
KJIETKU. [lenenue
KJIETKH. MUuTO3

1

KieTounbli UK, MW )KU3HEHHBIM ITUKIT
kietku. Marepdaza u MuTos.
[Ipomeccol, mpoTekaromye B uHTEpdase.
Penukanust — peakuusi MATpUYHOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HA0Op — KApUOTHIL.
JIMIIIOMAHBIN U TaIlIOWAHbIN
XPOMOCOMHBIEC HA0OpBI. XpOMaTH/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y UHJIUBUAYJIBHOTO Pa3BUTHS
OpraHu3MoB. JleeHne KIeTKU — MUTO3.
Craguu muto3a. [Ipoueccsl,
MPOMCXOAIINE HA PA3HBIX CTAIUIX
MHUTO3a. brojlornueckuii CMBICII MUTO34.
[Iporpammupyemasi ruOeb KIETKUA —
aroIITo3.

PackpeiBath conepkaHue TEPMUHOB U
MOHSITH: KIIETOUHBIN UK, MHTep(da3sa,
peayIuIMKaIus, XpoMocoMa, KapuoTHIl,
rarJIOUIHBIN, TUILIOW JHBIN
XPOMOCOMHBIN Ha0Op, XpOMAaTHU/IBI;
MHUTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuckIBaTh >KM3HEHHBIN UK KIETKHU;
NEPEUUCIIATh U XapaKTepru30BaTh
NEPHOJIbI KJIIETOYHOTO 1IUKIIA,
CpPaBHUBATh UX MEXK]Ly COOOH.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHBIE€ HAOOPHI KJIETOK.
CpaBHUBaTh CTaJIMM MUTO3A.
PaznuyaTh Ha MUKpoOIIpenaparax




Hemoncmpayuu:

Tabauywvl u cxemol.: «KIeTOYHBIA [UKIDY,
«Permnmukanusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIEIb-anIIuKaIus «JleeHrne KIeTKkny;
monenb JJHK.

Obopyoosanue: CBETOBOU MUKPOCKOII U
Mukponpenapar «Kapuoknnes B KieTkax
KOpelka JyKay.

Jlabopamopnsie u npakmuyeckue
pabomor:

Jlaboparopnas pabota Ne 3.
«Habmoienre MuTO3a B KIETKaX
KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpoOTpenapaTax»

Y PUCYHKaxX CTaJuy MUTO3a.
PackpbiBaTh OMOTOTHYECKUN CMBICT
MHUTO3a

5.2

Dopmsbl
Pa3MHOXEHUS
OpraHU3MOB

DopMBI pa3MHOKEHHUST OPTAHU3MOB:
OecroJioe M TOJIOBOE.

Bunpl 6ecrionoro pa3sMHOKEHHUS:
JICTICHUE HAJIBOE M IOYKOBAHUE OJTHO-
Y MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHue,
BEreTaTUBHOE Pa3MHOXKEHUE.
HckyccTBeHHOE KJIIOHUPOBaHUE
OpraHU3MOB, €r0 3HaUCHUE
JUTSICEJIEKIUH.

[TomoBoe pa3MHOXKEHHE, €r0 OTINYUS
oT GecIoyoro.

Hemoncmpayuu:

PackpeiBaTh copepkaHre TEPMUHOB
U TIOHSATHI: Pa3MHOKEHHE, KIIOH,
MOJIOBBIC KIETKU (TraMeThl),
SMIEKIIETKA, CIEPMATO30M /1, 3UT0Ta,
JIeJIeHUE HaJlBOE, TOYKOBAHUE,
criopyJsius, parMeHTaIms,
BEreTaTUBHOE Pa3MHOKEHHE,
CEMEHHOE Pa3MHOXEHUE, ONbUICHHE,
JBOITHOE OIIJIOJJOTBOPEHUE, TIOJIOBBIE
YKeJIe3bl, CCMCHHUKH, SIMIYHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTPEHHEE).




Tabauysl u cxemvl: «POPMBI
Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue kieTku
Oaktepumny», «BereratuBHOE
pPa3MHOXEHUE pacTeHui», «CTpoeHue
ITOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3HaYEHUE OECTIOJIOTO U MOJIOBOTO
Croco0OB Pa3MHOKEHUS.

Boinenste Bubl 6€cmosnoro
Pa3MHOXKEHUS; BBISBIISITH B3AMOCBS3U
Mexay (opmamu u cnocobamu
Pa3MHOXKEHUS, U UX OUOJIOTHYECKUM
3HAYEHUEM.

Brnanets npuéMammu BereTaTUBHOTO
Pa3MHOXKEHHUS KYJIbTYPHBIX PACTCHUM
(Ha mpUMeEpe KOMHATHBIX ).
XapakTepu3oBaTh MOJIOBBIE KIIETKU:
SIMUEKJIETKHU, CIIEPMATO30U/IbL;
BBISIBJIAITH OCOOEHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craguu meiiosa. [Ipoueccsl,
MPOUCXOIAIINE HA CTAIUSIX MEHO03a.
IloBenenue XxpoMOCOM B MEHUO3E.
Kpoccunrosep. buonornueckunii cmpica
Y 3HAYCHUE MENO03a.

Hemoncmpayuu:

Tabnuywl u cxemol: «JleTCHUECKICTKIY,
«Menos».

Obopyoosanue: moaens JIHK;
MarHUTHasi MOJI€JIb-aNTUINKAIIAS
«JlemeHne KIETKM»

PackpeiBath copep:kaHue TEPMUHOB U
MOHSITUM: MEHO03, KOHBIOTAIH
XPOMOCOM, TIEPEKPECT (KPOCCHUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEHO03 KaK CIoco0
KJICTOYHOT'O JEJICHUS; OMMChIBATh MENO03
10 CTaausAM; CPAaBHUBATh CTaAUU ME03a
Y MUTO3a.

PaznuuaTe Ha pucyHkax cTtaguu Meino3a;
pacKphIBaTh OMOJIOTHYECKOE 3HAYCHUE
Meno3a




5.4

OO6pazoBanue u

["ameTorenes — npoiiecc 00pa3zoBaHus

PackpsiBaTh conep:xaHnue TEPMUHOB U

Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KHUBOTHBIX. HOHSTHIL: TAMETOI'€HE3, CIIEPMATOrEeHE3,
KJIETOK. [TonoBbIE *Kene3bl: CEMEHHUKA U OOTEeHE3, CIEPMATO30M /1, AKPOCOMA,
OrmonoTBOpEHKE aunyHukd. OOpa3oBaHe U pa3BUTHE AUIEKIIETKA, ITOJSIPHBIE TEIbLA.
MOJIOBBIXKJIETOK — raMeT (CrepMaTo30u/l, | XapakTepru30BaTb 0COOCHHOCTH
SMIEKIIETKA) — CIIepMaTOreHe3 U raMeToreHesa y )KUBOTHBIX U €ro CTaJIuH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MIOJIOBBIE KJIIETKU KUBOTHBIX U ONIUCHIBATH
SMIEKIIETOK U CLIEPMATO30UI0B. IPOLIECC UX PA3BUTHS.
OmnogorBopenue. Ilaprenorenes. CpaBHUBATH CLIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OMIIOJOTBOPEHUE,
Tabnuyvl u cxemor: «[IpsmMoen HenmpsiMoe | OMOJIOTNYECKOE 3HAUCHHE
pas3Butue», «['amerorenes OIIOJIOTBOPEHUS
y MIICKOITUTAIOIINUX U YEJIOBEKaY.
Obopyodosanue: mojienb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenaparbl « CepMaTo30u/ Ikl
MJIEKOIUTAIOLICTO», « ANIeKIeTKa
MJIEKOTTUTAIOILIETOY.
Jlabopamopnvie u npakmuueckue
pabomui:
JlaboparopHas padota Ne 4. «3yueHue
CTPOEHMUSI MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax»
5.5 | MlupuBuayansHoe NunuBuayansHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh cojiepaHue TEPMHUHOB
pa3BUTHE OMOpuOHaNIbHOE Pa3BUTHE U TOHATUI: OHTOTEHE3, YMOPHUOTEHES,
OpraHu3MOB (amOpuorenes). Itarnbl SMOPHOHATILHOTO | 3UTOTA, ApobJieHHuEe, 0J1aCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHLIX JKUBOTHBIX!

MopyJia, 6y1acTyJsia, 6J1acToleNb,




IpoOJIeHHE, TaCTPYIISAIUS, OPTaHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He IpsiIMoe (JTMYUHOYHOE).
Brnusaue cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOPbI, CIIOCOOHBIE
BBI3BIBATH BPOXKICHHBIC YPOJICTBA.
Poct u pa3sutue pacrenuii. OHTOreHE3
IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJN¥ Pa3BUTHS.

Hemoncmpayuu:

Tabauywt u cxemovl. «OCHOBHBIE CTAIUH
oHTOTeHe3a», «[Ipssmoe n HenmpsaMoe
pa3BUTHEY, «J|BOMHOE OIIOIOTBOPEHUE
YLBETKOBBIX PAaCTECHUI

racTpyJja, HeMpya, OpraHOreHes;
3apO/IbIIIEBbIEC TUCTKU: HKTOIEPMA,
Me30/IepMa, SJHTOJEPMA;
MOCTAIMOPHOHAIBHOE Pa3BUTHE: TMPSIMOE
U HenpsiMoe (JITUMHOYHOE); MeTaMop(o3,
Meracropa, MUKpOCIIOpa, MbLUIbLIEBOE
3€PHO, CIIEPMUHU, 3aPOJIBIIIEBBIN MEIIOK,
JIBOMHOE OTIJIOJOTBOPEHUE.

Onpenensats dTanbl AIMOPUOHATHEHOTO
Pa3BUTHS XOPJAOBBIX Ha CXEMaX U
mpernaparax u OMUCHIBATH MPOIIECCHI,
POUCXOISIIINE HAa KaXKIOM dTarle.
CpaBHUBaTh NEPUObI OHTOTEHE3A;
IpsIMO€ U HENpAMOEe (JINYMHOYHOE)
NOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeIOBEKA U IPYTUX
XOPJIOBBIX.

OOBSACHITH OUOJIOTUUECKOE 3HAYCHUE
pa3BuTHs ¢ MeTamop(ho3oM;
OTpUIIATEIBLHOE BIUSHUE aJIKOTOJIs,
HUKOTHHA U APYTHX TEPATOT€HHBIX
(baKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJ0BeKa.

OnuceiBaTh TPOLECC TBOMHOTO
OTUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHuu

HToro yacos no treme




Tema 6. HacjieICTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTuka — HayKa
0 HaCJIEICTBEHHOCTHU
Y U3MEHYUBOCTHU

1

[Ipenmer n 3a1a4M TEHETUKM.

Ponb 1iutonoruu u aMOPHOSIOTHH

B CTAHOBJICHUM I'€HETHKU. BKias
POCCUHCKHUX U 3apyOCKHBIX YUCHBIX B
pa3BUTHE T€HETUKU. METO Ibl TeHETUKU
(ruOpu10I0THYECKUH,
IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
TEHETUYECKU).

OCHOBHBIC T€HETUYECKHE TTOHSTHS.
I'eneTnyeckas CMMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpEIIMBaHUIA.
Hemoncmpayuu:

Topmpemuwi: I'. Mennens, T. Mopran,
H. U. BaBuiios, C. C. YeTBepHuKOB,

H. B. Tumogees-Pecosckuii.
Obopyoosanue: MOACIb- ANITUTUKAIIUS
«MoHOTUOPHUIHOE CKPEIIMBAHUEY,
repbapuii «['opox moceBHOI

PackpeiBath cojiepxanue TEpPMUHOB U
MOHSITHI: T€H, TEHOM, T€HOTH, (DEHOTHII,
XPOMOCOMBI, aJUICJIbHBIEC TeHBI (QJIJIEIH),
rOMO3Ur0Ta, T€TePO3UroTa,
JIOMUHAHTHBIM MpHU3HaK (TE€H),
peLeCcCUBHBIN TPU3HAK (T€H), YACTAst
JUHUS, THOPU]L.

[lepeuncnaTh U XapakTepU30BaTh
METO/Ibl TCHETUKH: THOPUIOTIOTUYECKUMA,
UTOT€HETUYECKHUM, MOJIEKYJISIPHO-
T€HETUYECKUI; TOMUHAHTHBIE U
pelieCCUBHBIE MTPU3HAKKU PACTCHUN U
KUBOTHBIX.

[Tonmp30BaThCA TEHETUYECKOU
TEPMHUHOJIOTUEN W CUMBOJIUKOMN

JUISL 3aIMUCU TEHOTUITUYECKUX CXEM
CKpEIIMBAHUS

6.2 | 3aKOHOMEPHOCTH
HACJICIOBAHUS
IPU3HAKOB.
MonorubpuHoe
CKpEIINBAHHE

3aKOHOMEPHOCTHU HACIIEIOBAHUS
MPU3HAKOB, YCTAHOBIICHHBIE

I'. Mennenem. MoHOruGpuaHOE
CKpeIllUBaHWe. 3aKOHEIMHOOOpa3Hs
rudpu10B nepBoro nokosiaeHusd. [Ipasuno
JIOMUHUPOBAHUS. 3aKOH paCIICTIICHUS
MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeET.
[TosiHOEM HEMOJTHOE TOMHUHUPOBAHUE.

PackpbiBaTh conepikaHre TEpPMUHOB

Y TIOHSITUN: MOHOTUOPHUIHOE
CKpeliuBanue, (QeHOTUITNYECKUE
TPYIIbI, THOPHUIOTOTHIECKUN METO/I,
YUCTbIC JTUHUU, TOMUHUPOBAHUE T€HOB
(MosTHOE, HETIOIHOE), pacIlleTIICHHE

B ITOTOMCTBE.

OnuceIBaTh METOAUKY MPOBEACHUS




Hemoncmpayuu:

Ilopmpemui: I'. MeHnens.

Tabauysl u cxemovl: «MOHOTUOPUTHOE
CKpPELIMBAaHUE U €T0 LIUTOICHETUYECKas
OCHOBa», «3aKOH pacIIEIJIEHUS U €rO0
LUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI FaMeT.

Obopyoosanue:

MoIeTH-anIInKanuu « MoHoruopuIHOE
CKpeuiuBaHuey, «Hemomnoe
JOMUHHPOBaHUE», Tepbapuit «I"opox
IIOCEBHOW»

['. MeH1e1eMOnBITOB 10 U3YYEHUIO
HaCJIEJIOBaHUSI OJTHOM Maphbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh cojiepkaHlE 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PACIIECTICHHUS.
OOBSICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CX€Mbl MOHOTHUOPHUIHOTO
CKpEIIMBaHUs, OOBSICHITh €TI0
[UTOJIOTHYECKUE OCHOBBI U PEIlIaTh
TeHETUYECKHUE 3a]lauu

Ha MOHOTMOPHUIHOE CKpELIMBAaHUE

6.3

JurubpuaHoe
CKpeIlIBaHue.
3aK0OH HE3aBUCHUMOT'O
HACJIeJOBAHUS
IIPU3HAKOB

JuruOpuaHoe ckpenBanme. 3aKoH
HE3aBUCUMOTO HaclleJOBaHUs
npu3HakoB. [{uTorenernyueckrie OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.
AHaIM3UPYIOIIEE CKPEIINBAHUE.
Hcnonb30BaHne aHATM3UPYIOLIETO
CKpEILUBAHUA JIJIs1 ONIPEACICHUS
TE€HOTHUIIA OCOOH.

Hemoncmpauuu:

Ilopmpemuwi: I'. Mennens.

Tabruysl u cxemvi: «JlurnOpuHOE
CKpeluBaHuey, «L{luronornueckue
OCHOBBI IUTUOPHUTHOTO CKPEIIUBAHUS.
Obopyodosanue: MOJCIb- AlITTAKAIUS
«JlurubpuHOE CKPEITUBAHNUE)

PackpbiBaTh copepxaHue TEPMUHOB U
MOHSATUM: TUTUOPUIHOE CKpEeIlIUBaHHUE,
AHAIM3UPYIOLIEE CKPEIIMBAHUE.
OnuceiBaTh onbITEI . Mennens

110 U3YUYCHMIO HACIE€AOBAHMS JBYX Map
IIPU3HAKOB Y TOPOXa MTOCEBHOTO.
PackpbiBaTh comepxaHue 3aKoHa
HE3aBHCUMOI0 HACJIEIOBAHUS ITPU3HAKOB.
[IpuMeHAT, MATEMATUUECKUN PACUET
C TIOMOIIBIO0 METOAA TEPEMHOKEHUS
BEPOSATHOCTEN U 3aIUCH C IIOMOIIIBIO
(EHOTUITMYECKUX PAJUKAIIOB
pacuienIeHus MPU3HAKOB Y MOTOMKOB
1o (eHOTUITY ¥ TEHOTHITY.
3anuchIBaTh CXEMBI JTUTHOPHIHOTO




CKpPCUIMBAHUA, 00BIACHITH €ro
MUTOJIOTUYCCKHUEC OCHOBBI U PCIIATh
T'CHCTHYCCKUC 3a4a4H Ha I[I/IFI/I6pI/II[HOC
CKpCIIMBaHUC

6.4

CueruieHsoe
HacJIeJOBaHUE
MIPU3HAKOB

CueruieHHOE HacIeI0BaHUE TPU3HAKOB.
Pa6ota T. Moprana no cuerjieHHOMY
Hacjen0BaHuio reHoB. Hapymienue
CUEIUICHUS] TeHOB B pe3yJbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPUS
HACJIeICTBEHHOCTH.

I'eneTnueckue KapTel.
JHemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabauywvl u cxemor: «Metios»,
«I'eHeT4eCKHEe KapThl paCTEHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3anmoaencTBrE aJIeIbHBIX TEHOBY.
Obopyoosanue: MUKpoOIIpernapar
«pozoduna» (Hopma, myTanuuu GopMsl
KpPBUIbEB M OKPACKU TeJla), MUKPOCKOII,
Mojenb-anmukanus «llepekpéct
XPOMOCOM).

Jlabopamopnuvie u npakmuueckue
pabomur:

JlaGopatopHas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUTHOTO

U AUTHOPUAHOTO CKPELIMBAHUS

PackpriBath conep:xaHue TEPMUHOB U
MOHATHN: CLEIIJIEHHOE HACIICIOBAHNE
MIPU3HAKOB, PEKOMOWHAIINS TEHOB,
T€HETUYECKUE KAPTHI XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOW TEOpUHU
HacyenctseHHoctu T. Moprana;
pacKpbIBaTh cojiepKaHue padoTh

T. Moprasna 1o CueryieHHOMY
HACJIEJOBAHUIO T€HOB U MPUYUHBI
HapylIEHUS CUEIUICHUS MEXIY TCHaAMU.
3anuchIBaTh CXEMbI CKPEIMBAHUS

IIpU CUEIUICHHOM HACJI€IOBAHUH,
OOBSICHATH MPUYHUHBI PEKOMOUHAIINH
TE€HOB, ONPEAEIISITh YUCIIO TPYIIIT
CLEIUICHHS T€HOB; PElIaTh TEHETUYECKUE
3a/1ayy Ha CIICTVICHHOE HaCJleI0BaHue




y IIpo30( bl HAa TOTOBBIX
MUKpOIIpenapaTax»

6.5 | I'eneTuka mouia. I'enetuka nona. XpoMOCOMHOE PackpeiBath conep:xkaHue TEPMUHOB U
Hacnenosanue onpeaenaeHue noia. AyTocoMbl U TIOHSITHIA: XpPOMOCOMHBIN HabOD,
IIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C ITOJIOM reTepOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBI I10J1, T€TEPOraMeTHBIN

Hacnenosanue npu3HakoB, CUEIICHHBIX | IOJI, CUEIJIEHHOE C ITOJIOM HACJIEI0BaHUE
C MOJIOM. MIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJOTUIECKIE OCHOBBI
Lopmpemui: I'. Mennens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3Ma OIPEICIICHUS
H.U. BaBuios. [10J1a y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTrka nonay, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIEA0BaHMS, HACJIEI0BAHMSI IPU3HAKOB, CLEIJIEHHBIX
CLEIUIEHHOTO € TI0JIOM», «KapruoTumsl Y HE CLEIUICHHBIX CIoJoM. Pemath
YEJIOBEKA U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIEI0BAHKE
CLEIUIEHHBIX C TIOJIOM IIPU3HAKOB

6.6 | I3MeHYHBOCTb. N3meHunBOCTh. BHBI H3MEHUUBOCTH: PackpsiBaTh copepxaHue TEPMUHOB U
Henacnencreennas HEHACJIEACTBEHHAs U HACIEACTBEHHAS. NOHATUI: U3BMEHYHUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOM HACJICCTBEHHAs! NU3MEHYUBOCTb,

M3MEHYMBOCTH. XapaKTEPUCTHKA
MO (PUKALMOHHON U3MEHUYNBOCTH.
BapuanmoHHbIN psig U BapuallMOHHAS
kpuBas. HopMa peakuuu npusHaxa.
KonnyecTBEeHHBIE U KAUECTBEHHBIE
MIPU3HAKU U UX HOPMA PEAKLIUU.
CaoiicTBamo iU (PUKAITMOHHOM
M3MEHYUBOCTH.

HEHACJIEICTBEHHAs! N3MESHUYNBOCTD,
MOU(DUKAIIMOHHAS U3MEHYUBOCTb,
BapUAIIMOHHBINA psiJI, BApUAHTA,
BapUAIIMOHHASI KpUBAas, IPU3HAK,
HOpMa PeakiiK, KOJTMYECTBEHHbIC U
Ka4eCTBEHHbIC TPU3HAKHU.
KnaccudgunmpoBaTh BUIBI
W3MEHYMBOCTH U BBISBIISTH UX




Hemoncmpayuu:

Tabauyst u cxemol: «Bunpl
M3MEHUYMBOCTW», «MoaudukanoHHas
U3MEHYHUBOCTH.

Jlabopamopnsie u npakmuyeckue
pabomol:

JlaGopatopHas padota Ne 6. «M3yuenue
MO (PUKAITMOHHON U3MEHUYUBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psija U
BAPHUALIMOHHOU KPUBOW»

OMoJ0ruYecKre 0COOEHHOCTH.
[IepeuncnsaTe CBOKMCTBA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU H
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PasznnyaTth KOJIMYECTBEHHEIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAIMOHHYO
KPUBYIO, BBIUUCIISATH CPEHEE 3HAUCHHE
pU3HaKa

6.7

Hacnencrsennas
W3MEHYHUBOCTD

HacnencreenHnas, nim reHoTUIIM4YecKas
n3MeHuYnBOoCTh. KomMOuHaTuBHAs
W3MEHYMBOCTh. Me103 U MOJ0BOU
MPOIECC — OCHOBAa KOMOMHATUBHOM
M3MEHYMBOCTH. MyTallnOHHas
U3MEHYHMBOCTb.

Knaccudukanus Mytanuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa 1 NpUYNHBI MyTaLlAN.
MyTtarennble (pakTopsbI.

3aKOH rOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHON U3MEHUYMBOCTHU

H. . BaBusioBa. Buesnepnas
HACJIEACTBEHHOCTh U NU3MEHUYNBOCTbD.
Jemoncmpayuu:

Ilopmpemur: 1'. ne ®pus, H. . BaBuios.
Tabauysl u cxemol: «MyTaluoHHAs

PackpsiBaTh conepkaHue TEPMUHOB U
MMOHSTHIA: HAaCIeICTBCHHAS
M3MEHYNBOCTh, KOMOMHATHBHAS
M3MEHUYUBOCTh, MyTallHOHHASA
M3MEHYUBOCTh, MyTaHT, MyTallUH:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUIUIONINS, aHEYIIOUIUS, MyTareHbI.
XapakTepu30BaTh HACJIEACTBEHHYIO
U3MEHUYHMBOCTH; (POPMYJTHPOBATH 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJICJICTBEHHON M3MEHUYMBOCTHU

H. 1. BaBuioBa u 00BIACHATH €ro
3HA4YEHHUE 11T OMOJIOTHUH U CEJICKIIUH.
KnaccudummupoBats MyTaruu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEpPBI MyTallUH.

OOBSICHATH TPUYUHBI BOSHUKHOBEHHS




U3MEHYHUBOCTHY.

ObopyoosaHue: MUKPOCKOTI,
Mukpornpenapar «Jlpozodunay (Hopma,
MyTaluu GOpMbl KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TIECTPOM
OKpPAaCKOM JINCTHEB.

Jlabopamopuvie u npakmuueckue
pabomol:

JlaGopatopHas padorta Ne 7. «AHanu3
MyTaIui y Apo30(HUIIbl Ha TOTOBBIX
MUKpOIpenapaTax»

MYTaIui, poJib (haKTOPOB-MyTareHOB.
CpaBHUBaTh BHIIBI MyTAaIlWii; BBISBISITH
MPUYUHBI HACJIEICTBEHHOU
W3MEHUYMBOCTH, MCTOYHUKH MYTarcHOB
B OKpY KaroIieil cpejie (KOCBEHHO).
XapakTepu30BaTh BHEANCPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka yesoBeka

I'enernka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIEC METO/IbI T€HETUKH YEJIOBEKA:
reHeaJoTHYeCKU, OJIM3HEIIOBBIHT,
IUTOT€HETUYCCKNM, OMOXMMUYCCKUH,
MOJICKYJISIPHO-TE€HETUYECKUIA.
CoBpemeHHOE Olpe/eieHue TeHOTHA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHUCIIE

¢ nomosto [1IP-ananu3a.
HacnencrBennsie 3a001eBaHus
yeJIoOBeKa: TeHHBIE 00JI€3HU, 00JIE3HU

C HacJIeACTBEHHOM
MPEeIPaCIIONOKEHHOCThIO, XPOMOCOMHBIC
0one3nn. ComaTnyecKkue u
reHEepaTUBHBIC MyTallUH.

PackpsiBaTh conep:kaHnne TEPMUHOB U
MOHATUI: KAPUOTHUI YETIOBEKA,
LIUTOTCHETUYECKUI METO/I,
reHeaJIOrM4eCcKuil METO/, POJIOCIIOBHBIE,
OJIM3HETIOBBIA METOJI, HACIICICTBCHHBIE
0oJe3Hu: (MOHOT'CHHBIE,

C HACJIEICTBEHHOM
MPEAPACTIONI0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[IepeunciiATh 0COOEHHOCTU U3YUYEHUS
TeHETUKHU YEJIOBEKa; MPUBOAUTD
IPUMEPHI HACIIEICTBEHHBIX O0JIe3HEH
YeJIoBeKa, XapaKTepu30BaTh METOJIbI UX
poPHIIaKTUKN; 000CHOBBIBATH 3HAYCHUE
MEJIMKO-T€HETUYECKOTO




CrtBosioBbie KieTKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
npoUIAKTUKY U JIEYEHUS TeHETHUYECKUX
OoJre3Hell. MeIMKo-reHeTHIEeCKOe
KOHCYJIbTUPOBAHUE. 3HAUYCHUE
MEJIUIUHCKON I'eHETUKHU

B MPEJIOTBPAILECHUH U JICYEHUH
TCHEeTHYECKHUX 3a00JIeBaHMUI YeIOBEKa.
JHemoncmpayuu:

Tabnuywvr u cxemnr: «HacnenoBanue
pesyc-akropay, «I'eHeTHKa rpyrnmn
KPOBUY.

Jlabopamopnsle u npakmuyeckue
pabomur:

IIpakTuyeckas padora Ne 2.
«CocraBlieHUE U aHATIU3 POJOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHHS.
BbIABISATE M CpaBHUBATH MEXIY COOOM
JOMUHAHTHBIC U PELECCUBHBIC IPU3HAKHU
YEJI0BEKa.

CocTaBisATh U aHAIM3UPOBATH
POAOCIIOBHBIE YETIOBEKA

HToro yacos no treme

8

Tema 7. Cesiekniusi opranus

MOB, OCHOBBI

OHMOTEeXHOJIOTUH

7.1

Cenekuus Kak HayKa
U TIpolLecc

1

Cenexuus Kak HayKa U Ipol1iecc.
3apoKICHUE CENEKIIUH U IOMECTUKALIMS.
VYuenne H. 1. BaBuiiosa o nenrpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJbTYPHBIX PACTCHHIA.

L{eHTpbI NPOUCXOKACHUS TOMAIIHUX
KUBOTHBIX.

CopT, nopojia, mramm.

PackpsiBaTh conepkaHre TEPMUHOB
Y TIOHATUM: CEJICKIHUs, COPT, ITOPOa,
HITaMM, JOMECTUKAIUS, UIIN
OJIOMAIITHUBAHUE, LIEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJITYpHBIX PacTeHUil u
KUBOTHBIX, THOPUIN3ALINA,
UCKYCCTBEHHBIN 0TOOP.




Hemoncmpayuu:

Ilopmpemui: H. . BaBuios.
Tabauyvt u cxemwl: xapra «LleHTpHI
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYpHBIXpacTeHU», «[Iopoasl
JOMalIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PAaCTEHUI.
Obopyoosanue: MyIsiKU TIOJIOB U
KOPHEIUIOJ0B TUKUX POopM U
KYJbTYpPHBIX COPTOB PaCTEHUM;
repOapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

HaspiBaTh 1 cCpaBHUBATH OCHOBHBIE
ATaIbl pa3BUTHUS CEJICKIUU.

N3narars yuenne H. U. Basuiosa

0 IIEHTpaX MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHHUil; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIMOJIOKEHUE

C oYyaraM BO3HUKHOBEHUSAPEBHEUIIINX
[UBUJIN3AIAN.

CpaBHUBATB COpTa KYJIbTYPHBIX
pacTeHuil, HOpoAbl TOMAIIHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OueHuBath posib CEIEKINU

B 00€CIeueHUHU MPOI0BOILCTBEHHOM
0€30MacHOCTH YeJI0OBEYECTBA

7.2

MeTtoarsl u
JIOCTIKCHUS
CEJICKIIMY PACTEHUM
1 JKUBOTHBIX

CoBpeMeHHBIE METOBI CEJIEKIUU.
MaccoBblil 1 THAUBUY AJTbHBII OTOOPHI
B CEJICKIMUPACTEHUN U JKUBOTHBIX.
O1uieHka 3KcTepbepa.
biIM3KOpOACTBEHHOE CKPEIIMBAHKE —
uHOpuAMHT. Ynctas muHus.
CkpelrBaHue YACTHIX JTUHUM.
I'erepo3uc, ninm rudpuaHas cuia.
HepoacreBenHoe ckpelBanue —
ayTOpununr. OtaanéHHas
ruOpuau3anus u e€ycrexu.

M cKyCCTBEHHBIM MyTareHes U MoJly4eHue
MOJIMIUIONA0B. JIOCTHKEHNS CeNeKUnn

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIN O0TOOp, MHANBHUAYATbHbBIN
0TOOP, IKCTEPhEP, OIM3KOPOJCTBEHHOE
CKpEUIMBaHNE, YNCTas JINHUSL, TETEPO3NUC,
HEPOJICTBEHHOE CKpEIlUBaHUE,
UCKYCCTBEHHbBI MyTareHes,
nonuruionasl. CpaBHUBATH (HOPMBI
HUCKYCCTBEHHOT'0 0TOOpa (MacCoBOTO U
WHJIUBUAYAJIBHOTO), BUbI
rudpuau3anyu (OJIU3KOPOACTBEHHON 1
OTJAJICHHOI1 ), CIOCOOBI OTYUYEHUS
MOJIUTUIONIOB.




pPacTEeHH, )KUBOTHBIX U
MUKpPOOPTaHU3MOB.
Hemoncmpayuu:

lopmpemui: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. ®@. M1BaHOB.
Tabauysl u cxemol: «OTHATCHHAS
rubpuauzanus», «PaboTer akamemMuka
M. @. BanoBay, «llomummonams.
Obopyoosanue: MyIsKU TIJI0JIOB U
KOPHETLIOIOB IUKHUX (GOpM U
KYJIbTYPHBIX COPTOB PACTEHUHU.
Jlabopamopnsie u npakmuyeckue
pabomol:

Oxckypeust « OCHOBHBIE METOJIBI U
JOCTHIKEHUS CEJIEKIUU PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO,
IJIEMEHHYIO (hepmy,
COPTOMCIBITATENBHBIN Y4aCTOK

WM TETUIMYHOE XO3SIMCTBO)

[IpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJICKIIMN PACTEHUI U KUBOTHBIX

7.3

buorexnoorus
KakK OTpaciib
MPOM3BOJICTBA

buoTtexHonorus kak oTpacib
MPOU3BOJICTBA. | '€HHAsl MHIKEHEPHUSI.
Otanbl co3aanus pekomOuHanTHo JIHK
Y TPAHCTEHHBIX Oprannu3MoB. KiieTounas
uHxeHepus. KiieTounbie KyabTyphbI.
MUKpPOKIOHAJIBHOEPA3MHOKEHUE
pactenuil. Kimonnposanue
BBICOKOTIPOAYKTHUBHBIX

PackpeiBath conep:kaHue TEPMUHOB U
MOHSTHI: OMOTEXHOJIOTHS, KIETOYHAS
WHXECHEPUS, TEHHAs UHXKEHEPUS,
KJIOHHPOBAHUE, TPAHCTCHHBIE
opranu3mbl, MO (reHeTndecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib NPOU3BOJICTBA, OCHOBHBIE




CEIBCKOXO3SIICTBEHHBIX OPraHU3MOB.
DKOJIOTHYECKUE U ITUUECKUE TIPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Hemoncmpavyuu:

Tabnuywl u cxemolr. «OOBEKTHI
OnoTexHoJI0THNY, «KieTounnie
KYJBTYPhI U KIOHUPOBAHUEY,
«KoHCTpyHpOoBaHHE M MEPEHOC T€HOB,
XPOMOCOM»

TOCTHKEHUSI OMOTEXHOJIOTUH B 001aCTH
IIPOMBITIUICHHOCTH, CEJIbCKOTO XO3sICTBA
Y METUITAHBI.

[lepeuucnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETOBI U JOCTHUKCHHUS
OMOMHKEHEPUH.

OO0cyXkIaTh IKOJIOTUIECKUE U
ATUYECKUE ACTIEKTHl HEKOTOPHIX
UCCJICJIOBAaHUIA B 001aCcTH
OMOTEXHOJOTUH (KJIOHUPOBAHUS,
MCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaMpaBJICHHOTO U3MEHEHHSI TCHOMA U
CO3JIaHMS TPAHCTEHHBIX OPraHU3MOB)

Hroro yacoB o Teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME




11 KVIACC

Ne
/o

HanmenoBanue
pa3liesoB U TEM
y4eOHOTO0 MpeMeTa

KomnuecTBo
JacoB

[TporpamMMmHOe conep:kanue

OCHOBHBIE BH/IBI ICATEIHHOCTH
oOydJaronuxcs

Tema 1. DBOJTIOHUOHHAA OHOJIOTUSA

1.1

DBOJIIOLUSA U METO]IbI
€€ U3y4yeHus

1

[Ipennoceuiku BO3HUKHOBEHUS
HBOJIIOLIMOHHON TEOPUHU. DBOIOLHUOHHAS
TEOpUsi U €€ MECTO B OMOJIOTHUH.
BrnusiHue 3BOTIONMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUH U JPYTUXHAYK.
CBuaeTenpcTBa 3BOJIIOLUN.
[TameonToONOrNYECKHE:
MOCJIEA0BATEILHOCTD MOSIBICHUS BUJIOB
B [TAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie POPMBI.
buoreorpaguyeckue: cxo/1cTBO U
paznuune GayH udop MaTEPUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJICTBA
U pa3nuus SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, AHAJTIOTUYHBIE,
pPYAMMEHTApPHBIE OPTaHbl, aTABU3MBI.
MouieKkysipHO-0MOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIECTBEHHOCTH U OCHOBHBIX

PackpbiBaTh cofiepkaHue TEPMUHOB U
MOHSTUI: IBOJIIOIUS, IEPEXOTHBIE
dbopmbl, GUTOTEHETUIECKUE PSIIIBI,
BU/IbI-2H]IEMUKH, BUbI-PEIIUKTHI,
3aKOH 3apOJIBIILIEBOTO CXO/ICTBA,
OMOTreHeTUUECKHI 3aKO0H,
TOMOJIOTUYHBIC U AaHAJIOTUYHbIE
Oprasbl, pyJIMMEHTapHbIE OpTaHbl,
aTaBU3MBbI.

[TepeuncisiTb OCHOBHBIE ATAIBI PA3BUTHS
HBOJIIOLIMOHHOW TEOPHUH.
XapakTepu30oBaTh CBHJICTEIHCTBA
HBOJIIOLIUHU: TTAJIEOHTOJIOTUYECKHE,
ouoreorpaguyeckue,
IMOPHUOJIOTUYECKUE, CPABHUTEIBHO-
aHATOMUYECKHUE, MOJIEKYJISIPHO-
OMOXUMHUYECKHE.

[TpuBOIUTH MpUMEPHI IEPEXOTHBIX
dbopM opraHu3MoB, (PUIOTEHETUIECKIX
PAIOB.

[TpuBoUTH (HOPMYTHPOBKH 3aKOHOB




METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnein, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. bap, D. I'ekkens, ®. Mrosep.
Tabnuywvl u cxemol: «Pa3BuTue
OPraHUYECKOTO MHpa Ha 3eMiie»,
penbedHbie TaOIUIBI «3apOIbIIIN
MMO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: buoreorpaduueckas
KapTa MHUpa; KOJeKuuss «PopMbl
COXPAHHOCTH HCKOMAEMBbIX )KUBOTHBIX U
pacTeHuily; BIIaXKHbIE MperapaThl
«Pa3BuTtne Hacekomoroy», «Pa3zsurtue
JISITYIIKW

OMOreHETUYECKOTO U 3apOoAbIIICBOIO
CX0aCTBa

1.2

Hcropus passutus
NpEACTaBICHUN
00 3BOJIFOIIUA

OBomonmonHas teopus Y. JlapBuHna.
[Ipennockuiku BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIHE CUIIbI
ABOJIIOLIMM BUJIOB 110 JlapBUHY
(M30BITOYHOE Pa3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEONpEAeIEHHAS U3MEHUYNUBOCTD,
O6opb0a 3a CyIIecTBOBAaHHUE,
€CTECTBEHHBII 0TOOD).
CunHTeTnyecKasi TEOpuUsi 3BOJIIOIUN

PackpbiBaTh coliep:kaHue TEPMUHOB U
TIOHSITUI: CUCTEMATHKA, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu30BaTb OCHOBHBIC
ABOJIIOIIMOHHBIC UAEHU, KOHIECTIINU U
TEOPUU; CPAaBHUBAThH B3TJISA/IbIHA BUJ U
sposmonuto K. JIunues, JK.b. Jlamapka,
Y. [apsuHa.

OuenuBathb BkJaj JIMHHES B pa3BUTHE
CHUCTEMATUKH U OOBSICHIThH MPUHITUTIBI




(CTD) 1 e€ OCHOBHBICTIOJIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, K. b. Jlamapk,
Y. J{apBun.

Tabauyvt u cxemor: «Ilomynsamumy,
«Kapra-cxema MappyTa myTemecTBUs
Y. NapBunay, «D@opMbl 60pbOBI

3a CylIECTBOBAHUEY, « ECTECTBEHHBIN
oTO0p», « MHOrOOOpa3ue COpTOB
pactenuii», « MHOr0OOpasue nmopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepu30BaTh COJICPKAHUE U
3HAYEHUE IBOJIOLMOHHON KOHUEIIINU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-D)KOHOMHUYECKHUE
IPEANOCHUIKM BO3HUKHOBEHHUS
3BOIOIIMOHHOM Teopun Y. JlapBuHa.
PackpriBaTh coneprkanue HBOIIOLMOHHON
teopun. /lapBuHa; cpaBHUBATH
HEOIIPEICIIEHHYIO U OIPEACICHHYIO
M3MEHYUBOCTb, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, POpMBI GOPHOBI
3a CyILLECTBOBAHUE.

OnuchIBaTh MOJOKEHUS CHHTETUYECKON
teopuu »Boonnu (CTD) u oOBACHATH
e 3HaueHHe MJIIOUOJIOTUU

1.3

Bun: xpurepun n
CTPYKTYpa.
ITomysims Kak Kak
AJIEMEHTapHasl
€IUHULIA BHUJA

Muxpossomonus. [Tomynsanus kak
€AUHULABUIA U DBOJIOLIUH.
Jemoncmpayuu:

Tabnuysl u cxemoi: «Ilonmynauumy,
«MyTaimoHHass ”3BMEHYUBOCTDY.
Obopyoosanue: MUKPOCKOTI,
MUKporpenapat «Jlpozoduna» (Hopma,
MyTaIuu (POPMBIKPBUTEEB U OKPACKH
Tena), MoJieNb-anmnkanus «Ilepekpéct
XPOMOCOMY.

PackpsiBaTh comepxanue TEPMUHOB H
TTOHSITHI : MUKPO3BOJIIOIINS, BH/I,
KPUTEPHUH BUQ, apeat, TOIYJISIIIHS,
reHodoH/I, MyTalliyi, KOMOWHAIIUN
T€HOB.

XapaKTepru30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO CIUHUILY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
BeinensiTe kpuTepuu BHIa
(Mopdonornyeckuii, PU3MOTOTUUECKUH,




Jlabopamopnvie u npakmuueckue
paoomuwi:

JlabopaTtopHnas padota Ne 1. «CpaBHeHme

BUJIOB IO MOP(OIOTrHYECKOMY
KPUTEPUIO»

OMOXNMUYECKUI, TCHETUYCCKUH,
HKOJIOTUYECKUH, Teorpaduyeckuii) u
MPUMEHATh KPUTEPUU 11 OMUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISLHUIO KaK
CTPYKTYPHYIOEIUHUILY BUAA U
ABOJIFOLIUH.

OnuceIBaTh NOMYJISLIAIO IO OCHOBHBIM
[OKa3aTessiM: COCTaB, CTPYKTypa

1.4 | dBwxymime cuiibl JIBrxymue cuibl ((pakTopsl)IBomIONMK | PackpeiBaTh comepikaHne TEPMUHOB H
(d71IeMeHTapHbIC BHUJIOB B IIpupoae. MyTallMOHHbBIN MTOHATHUH: KOMOMHATHBHAS
(haKTOPBI) SBOTIOITUN poliecc U KOMOWHATUBHAS W3MEHYUBOCTh, MyTallUl, MyTAllHUOHHBIN
M3MEHUYUBOCTD. [0y IS IIMOHHBIE BOJIHBI | TPOLECC, MOMYJISIHUOHHBIE BOJIHBI,
u apeid renos. M3onsmus u Mmurpanus. | aperd reHoB, U30JSALNS, MUTPALIVH.
Hemoncmpayuu: XapakTepu3oBaTh dJIEMEHTAPHbIE
Tabauyvt u cxemvi: «JIBUKYIIUE CUIIBI (haKTOPBI IBOJTFOINHN: MYTAIIMOHHBII
ABOJIIOIIUI npoiecc, KOMOMHATUBHAS
M3MEHYMBOCTD, MOMYJISALIMOHHBIC BOJIHBI,
npeiid reHOB, U30JISAINS, MUTPALIHSL.
YcTranaBiuBaTh NPUUUHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY
MEXAHU3MOM U PE3YJIbTATOM ACHUCTBUSA
JBIDKYIIUX CHJI (2JIEMEHTaApPHBIX
(haKTOPOB) PBOIIOIUN
1.5 | EcrecTBeHHbI#H 0TOOD EcTecTBeHHBII 0TOOP — HampaBisomui | PackpeiBaTh conepKaHue TEPMUHOB U

U ero Qopmbl

(haKkTOp IBOIOIUN.
dopmbl eCTeCTBEHHOT0 0TOOpA.

MOHSTUI: €CTECTBEHHBIN 0TOOP, O0pHOA
3a CyIIIECTBOBAHUE.




Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTeCTBEHHBIN
oTO0p», «bopbba 3a cyliecTBOBaHHEY

OnuceiBaTh MEXaHU3M JICHCTBHS
€CTECTBEHHOTO 0TOODA.
XapaxkTepu3oBatb POpPMBI €CTECTBEHHOTO
ot0Oopa (ABMKYIIHMA, CTAOMIN3UPYIOIIHIA,
JTU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKITY
co0oH.

XapakTepu3oBatb 00pb0y

3a CyIIEeCTBOBAaHUE M CPAaBHUBATH €€
BUJIBI (MEXKBHUIOBAs, BHYTPHUBHI0BAS,
O6opb0a ¢ HeOJaronpUsITHEIMU
(dhakTOpamMu BHEIIIHEH Cpe/Ibl)

1.6

Pesynprarsl
IBOJTIOIIHH:
MIPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHUe

[Tpucnoco61eHHOCTh OPraHU3MOB
KaK pe3yJbTaT 3Bojtouuu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHNU3MOB.
Apomopho3bl U HAKOATANI TAIIUY.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHOBHBIE (DOPMBI
BUJ1000pa30BaHus: reorpaduieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuywvl u cxembi:
«IIprcnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000pa30BAHUE.
Obopyoosanue:

koJutekius «[I[puMepsI 3amuTHBIX
MPUCTIOCOOJICHUH Y )KUBOTHBIX),

PackpriBaTh cofiep)kaHre TEPMHUHOB U
TOHSITHIA; PUCTIOCOOJICHHOCT,
IOKPOBUTEIHCTBCHHAS U
IpeIocTeperaroIas OKpacka,
MacCKHpOBKa, BUI000pa30BaHuUE.
OmnuchiBaTh MEXaHU3M BOSHUKHOBEHHUSI
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BEISBISTE 0 M300paKeHUSIM, HA JKUBBIX
¥ (QUKCHPOBAHHBIX TpenapaTax IpUMeEpHhI
PUCIOCOOJIEHHOCTH PACTEHHUIN U
KUBOTHBIX K YCIOBHUSIMCPEIBI

0OUTaHUs, TOKA3bIBATH OTHOCUTEIHHYIO
11E7€CO00Pa3HOCTh MPHUCTIOCOOICHUH.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MbI BUI000PAa30BaHHS,
OTHMCHIBATh M CPABHUBATH OCHOBHBIE




KOJUISKIIAS HACEKOMBIX C Pa3IUIHBIMU
TUTIAMHU OKPACKH; Ha0Op TUIOA0BU
CEMSIH.

Jlabopamopusle u npakmuyeckue
paoomuwi:

JlabopaTtopHas pabota Ne 2. «Onucanne
MIPUCIIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepa

(OPMBI DKOJIOTHYECKOTO U
reorpaduyeCcKOroBUI1000pa30BaHMS

1.7 | HammpaBneHus u myTH
MaKpO3IBOJIIOLUH

MakposBosronus.

®opMbl 3BOTIONUN: (DUTIETHYECKAs,
JTMBEPreHTHAs, KOHBEPTCHTHAs,
napasuienbHas. HeoOpaTuMocThb
sBomtonmu. IIponcxoxnenne

OT HECICIHATN3UPOBAHHBIX
MIPEIKOB.

[Tporpeccupytoias crieruann3ams.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Ilopmpemwi: A. H. CeBeprios.
Tabauywl u cxemovl: KApoMopd0o3bD»,
«Manoaganramuny, «O01as
JereHeparus .

Obopyoosanue: moaenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIHMIY; 00BEMHAs
Moieinb «CTpoeHne TOJOBHOTO MO3Ta
TTO3BOHOYHBIX)

PackpsiBaTh conep:kaHnne TEPMUHOB U
MIOHATHI: MAKPOIBOITIONINSA, (DUITOTECHE3,
OMOJIOTHYECKHIA TTPOTpecc U perpecc,
apoMop§o3, uaruoaanTanys, oomas
JieTeHepanysi, aJanTUBHAS PaHAIIUs.
XapakTepu3oBaTh (OPMBI IBOJFOIIHH.
BrisiBisiTe apomopdo3sl u
UAMOAJANTAUN YPACTCHUIA U
KUBOTHBIX.

CpaBHUBaATh OMOJOTHUYECKUN TTPOTpecc
U OMOJIOTUYECKHI perpecc, apoMopdo3,
UIM0aanTallui0 U OOIIYIO
JIETeHEPAIIHIO.

BBIABIATH B3aUMOCBSI3H MEXKTY MY TIMHU
Y HaIIPABJICHUSMU DBOJIIOINH

y pacTeHUM U KUBOTHBIX

NToro yacos 1o reme




Tema 2. Bo3HUKHOBeHMeE U pa3BUTHE 'KU3HM Ha 3emuie

2.1 | Ucropus xu3HU

Ha 3eMJIe ¥ METOIbI
€€ U3y4ecHUs.
I'unote3sl
MIPOUCXOKICHUS
’KU3HHU Ha 3emJie

2

JloHay4HbIE€ peACTaBICHUS

0 3apOKJICHNM KU3HU. HayuHble
THUIIOTE3bl BO3SHUKHOBEHUS KU3HU

Ha 3emiie: aOuoreHe3 UMmaHCIepMHus.
XUMUYECKask BOJTIOIHS.
AOWOTECHHBIN CUHTE3 OPTaHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCIEPUMEHTAIBHOE MMOITBEPKICHUE
XAMHUYECKOUN IBOJIIOLINM.

HauanbHple 3Tarbl OM0JIOrHIecKon
spoioniuu. I'unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE NPOTOKJIETKH.
[IepBbIe KJIETKHU U UX SBOJIIOLIMSI.
dopmupoBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Ilopmpempui:

®. Pequ, JI. ITactep, C. Munnep,

A. W. Onapun, I'. FOpu.

Tabnuywl u cxemol: «BO3HUKHOBEHUE
CoHEYHOM CHUCTEMBI»,

«Pa3BuTre OpraHNYeCcKOro Mupa,
«PacturenpHas kieTkay, « KuBoTHas
KiIeTkay, «lIpokapuorudeckas
KJICTKa»

PackpeiBath cosiepxaHre TEPMUHOB U
HOHSTHI: KpeallMOHNU3M, a0UOTeHE3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI033,
KoalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METOJIbI U3yUECHHUSI
HUCTOPUYECKOTO MPOIUIOTr0 3€MIIH.
[lepeuncriaTb OCHOBHBIE 3TAIIbI
XUMUYECKON HOMOJIOTUYECKON
ABOJTIOIUH.

N3narath comep>kaHue ruroTe3 U TeOpuit
BO3HUKHOBEHUS KU3HU Ha 3emMJie
(KpeanlnoHU3Ma, CaMOINPOU3BOJIHLHOTO
3apOKJIEHUS (CIOHTAaHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcnepumenTsl C. Mumiepa
u I'. FOpu no nosyyeHnro opraHnveCcKux
BEILIECTB U3 HEOPTaHUYECKUX MYTEM
aOMOTreHHOTO CUHTE3a




2.2

OCHOBHBIC ATaIbI
ABOJIIOIUH
OpraHUYECKOTO MHpPa
Ha 3emJie, pa3BUTHE
’KU3HH T10 3paM U
nepuoiaM

PazBuTue xu3HM Ha 3emiie MO 3paM U
nepuogam. Karapxeii. Apxelckas

Y IIPOTEpO30KMCcKas 3psl. [1aneo3orckas
apa u e€ nepuoabl: KEMOPUNCKUH,
OPIAOBUKCKUU, CUITYPUUCKUH,
JIEBOHCKHUH, KAMEHHOYTOJIbHBIN,
IIEPMCKHH.

Me3so30iickast apa v €€ NepUObI:
TPUACOBBIHN, FOPCKUN, MEJTOBOM.
KaliHo3o1ckas 3pa u €€ nepuobl:
MaJICOT€HOBKIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapaKTepUCTHUKA KJIMMAaTa U
re0JIOTMYECKUX IpoiieccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIUY PACTUTEIIBHOTO U
YKUBOTHOTO MHUpa. ApoMopdh 036l

y pacTeHHi 1 )KUBOTHBIX. [losgBIEHNME,
pacuBET U BBIMUPAHKE TPy KUBBIX
OPTaHU3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTaHUYECKOTO MUPay,
TEOXPOHOJIOTHYECKas TaOIHIIa;
KOJUTEKIUsI «DPOpMBI COXPAaHHOCTHU
MCKOITA€MBbIX KUBOTHBIX U PACTECHUID).
Jlabopamopnvie u npakmuueckue
pabomur:

PackpeiBath copepkaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMOp(O3bI, UINOATATTAIIAH.

3HaTh NOCJIEI0BATEIIBHOCTh SOHOB:
KaTapxeu, apxeu, MpoTepo30iu,
dbanepo3oii; 3p: apxeickas,
IIPOTEPO30UCKAsL, TAIIEO30UCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOIOB:
KeMOPHUHCKHI, OPTIOBUKCKUIA,
CHUIIYPUWCKHM, TIEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHH,
TPUACOBBIHN, FOPCKUN, MEJIOBOM,
M1aJICOTCHOBBLIM U HEOTCHOBBIN,
AHTPOIIOI€HOBBIN.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTAaHUYECKOIO MUpa

10 3paM ¥ NIEPUOJIaM Ie0JI0TUYECKOM
VCTOPHU; ATAIlbl PA3BUTHS
PACTUTENIBHOTO U ’KUBOTHOT'O MHpA.
Brigenuts rmaBabie apoMopdo3b
pPACTEHUH U )KUBOTHBIX.

CpaBHUBaTh MeX1y cOO0M
MPEACTABUTENIEH CUCTEMATUUECKUX
TPYII OPTaHU3MOB, BBISIBIISIT YEPThI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU




[IpakTrueckas padbora Ne 1. «M3yuenue
MCKOMAaEMbIX OCTaTKOB PACTEHUI U
YKUBOTHBIX B KOJUICKIIHSIX).

DKcKypcust « DBOIIOLNSI OPraHUYECKOTO
Mupa Ha 3emJjie» (B eCTeCTBEHHO-
HAyYHBIM WJIMKpaeBEIUECKUN My3ei)

2.3 | CoBpemeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpbiBaTh copepxanue TEPMUHOB U
cucremMa oTpaxkeHue 3BooIuU. OCHOBHBIE MOHSITUN: CUCTEMATHKA, UCKYCCTBEHHAS U
OpPraHU4eCKOT0 MHUpa CHUCTEMAaTUYECKHUE TPYIIBI OPTaHU3MOB. | €CTECTBEHHAs Kilaccuukanus, OuHapHast

Jlemoncmpayuu: HOMEHKJIATypa, MPUHIUIT
Tabnuyvl u cxemwvr: «CoBpeMeHHAS UEPAPXUIHOCTH.
CUCTEMA OPraHUYECKOT0 MHUPay XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OpPraHMYEeCKOTO MHpa
2.4 | DBomroNINA YeIOBEKa DBOJIIOLIMS YeTIOBEKa. AHTPOIOJIOTUS PackpbiBaTh coniep:kaHie TEPMUHOB U

(anTpOnOreHe3)

KakK Hayka. Pa3Butue npeacraBiieHUN
O MPOUCXOXKICHUU YeJIOBEKa. MeToAbI
W3y4eHHs aHTponorene3a. CxoacTea u
pa3Iuyus 4eJIOBEKA U )KUBOTHBIX.

CucremaTnuecKkoe IT0JIOKESHHE YeJI0BEKa.

Hemoncmpayuu:

llopmpemui: Y. JlapBuH.
Tabauywl u cxemor: «CpaBHEHUE
AHATOMHUYECKUX YEPT CTPOCHUS
YeJIOBEeKa U 4eJI0BEKOOOpa3HBIX
00€e3bsH».

ObopyoosaHue: CIICTIKU UITN
N300pKEHUSI KAMEHHBIX OpY Ui

NOHSTHUI: AHTPOIIOJIOT U, AHTPOIIOTEHE3,
yesioBek pasyMHublii(Homo sapiens),
IIPSIMOXO0XKICHHUE, BTOPasi CUTHAJIbHAS
CUCTEMA.

[lepeunciiaATh 3a/1a4u aHTPONOJIOTUH,
ATAIbICTAHOBIICHUS U PA3BUTUS
IIPEICTABICHUN O IPOUCXOKICHUU
YEJI0BEKa.

M3naraTte OCHOBHBIE MTOJIOKEHUS
teopuu Y. /lapBrHa, KpUTHYECKU
OIICHUBATh HEHAYYHYIOMH(POPMALIUIO
0 MTPOMCXOKJICHUH YEJIOBEKA.

3HaTh CHCTEMATHYECKOE MTOJIOKEHUE




NEePBOOBITHOTO YeNIOBEeKa: KaMHU-
yorepsl, pyouna, ckpedia

Busa Homo sapiens, mepedncisth ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHs (THI, KJIacc, OTPsiA

u 1p.).

VYcranaBnuBaTh YEPThl CXOJCTBA U
pa3IMuniiuesOBEeKa U KUBOTHBIX.
OOBSICHATh U OLICHUBATh 3HAYEHUE
Hay4YHBIX 3HAHUHN O MPOUCXOXKICHUU
YeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIv
YeJI0BEKa B MPUPOIE

2.5

JIBrOKyIMe CUIIbI

(paxTopsr)
aHTPOTIOTeHE3a

JIBmokyiue cuibl ((paKkTopsbl)
anTpornorenesa. Haciencrsennas
U3MEHYMBOCTb U €CTECTBEHHBIN 0TOOP.
OO6recTBeHHBIN 00pa3 KU3HU,
U3TrOTOBIIEHUE OPYAUl Tpyaa,
MBIIIICHUE, PEYb.

Hemoncmpayuu:

Tabnuyvl u cxemol: «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS YEIOBEKA
U 9EeJI0BEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAaJICOHTOJIOTUYECKUX
HAXOJIOK MPEAKOBCOBPEMEHHOTO
YeJIOBEKaY.

OO0opyioBaHKE: MYIISKUA
«IIponcxoxnenue yenoseka
(MaJICOHTOJIOTMYECKUE HAXOJIKH )»

PackpriBaTh copepxanne TEPMUHOB U
MOHSTHIA: (DAKTOPHI aHTPOTIOTEHE3A,
TPYIIIOBOE COTPYHUYECTBO, PEUb,
OpyIuiiHasl NeATeIHHOCTD,
nouMopu3M.

XapakTepru30BaTh IBUKYIIIHE CUITBI
(akTOpHI) aHTpOIIOTEHE3A:!
OMOJIOTHYECKHE U COI[UAIIBHBIC,
CpPaBHUBATHh MX MEXKIY COOOM




2.6

OCHOBHBIE crauu
SBOJIFOIIMH YCJIOBCKA

OCHOBHBIC CTaJUH U BETBH SBOIIOINHI
YEJI0BEKA: aBCTPAJIONUTEKH, HenoBek
yMelblid, YenoBeK MpsAMOXO I,
YesoBek HeaHIepTanbCKuil, YenoBek
pa3yMHBI COBPEMEHHOI'O THUIIA.
Haxoaku nckomnaeMbIX OCTaHKOB,
BpEMs CyIIECTBOBaHMS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUSL.

Jemoncmpayuu:

Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa
MaJeOHTOJIOTHYECKUX HAXOI0K MPEIKOB
COBPEMEHHOT'O YEJIOBEKa,
«lpeBHenmmue moan», «JIpesaue
mon», «llepBbie COBpeMEHHBIE IO,
OO06opynoBaHue: MYJISHKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKA, MTUTEKAHTPOIIA,
HeaH/iepTaliblia, KPOMaHbOHIIA); CIICTIKH
WM U300paXKeHusi KAMEHHBIX OpY AU
NEePBOOBITHOTO YEIOBEKA: KAMHH-
YoIImepsl, pyouna, ckpedia

PackpeiBath copep:kaHue TEPMUHOB U
MOHSITUI: aBCTPAJIONUTEK, YEJIOBEK
YMEJbIN, YEJIOBEK MTPAMOXOIAIINH,
HeaHJiepTaliell, KpOMaHbOHEII,
HEOJIMTUYECKAsl PEBOJIIOLIHS,
NEePBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPAaBHUBATH MEKY
c00OM OCHOBHBIE CTaJIUU DBOJIIOIIUU
YeJI0BEKa: XPOHOJIOTUYECKUN BO3PACT,
apeaJ pacrpocTpaHeHusl, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U

opyaus Tpyaa

2.7

Uenoseueckue pacel
U MIPUPOJHBIE
aJanTanyyi 4eJI0BeKa

UYenoseueckue pacbl. OCHOBHbBIE
OOJIBIINE PACHI: €BPONICOUTHAS
(eBpasuiickasi), HErpO-aBCTPAIOUIHAS
(3KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKast).

PackpsiBaTh conep:kaHue TEPMUHOB
U TIOHSATHIA: Pachl, pacOreHes, colua-
JTAPBUHU3M, PACU3M, METHCALIMS.
XapakTepu3oBaTh U CPABHUBATh
IpeICTaBUTENCHUETIOBEUECKUX pac,




YepThl MpUCTIOCOOICHHOCTH
MPEACTABUTENICH YeIOBEUECKUXPAC

K YCJIOBUSIM CYyIIECTBOBaHUS. EQUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO IApBUHMU3MA U pacu3Ma.
Hemoncmpayuu:

Tabnuywl u cxemwi: «HemoBeueckue
pachi»

PacKpbIBaTh NPUUYMHBI U MEXAHU3MBbI
pacoreHesa, epevrcisaTh U MPUBOINUTD
IPUMEPBI TPUCTIOCOOIIEHHOCTH YEJIOBEKa
K YCJIOBUSIM CPEZbI, IPUMEPHI
PUCTIOCOOUTEIBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO BU1a Homo
sapiens, HAy4YHYI0 HECOCTOSTEIbHOCTb
PaCOBBIX TEOPUM,UJEH COLMATBHOTO
JapBUHU3Ma U pacu3Ma

HToro yacos no treme
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Tema 3. Opranu3zmMspl 1 OKPYKAKOLIAS Cpe

aa

3.1 | Dxonorus KaK Hayka 1 DKOJIOTHs KaK Hayka. 3ajiauyuu paszjienbl | PackpbiBath copepxaHue TEPMUHOB U
HKOJIOTHH. MOHSATUM: YKOJIOTHUSI, TIOJIEBBIE
MeToabl SKOTOTHYECKUX UCCIEIOBAHUN. | HAOMIOIEHUS, SKCIICPUMECHTHI,
DKOJIOTMYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKaloLIEl Cpeibl,
COBPEMEHHOTI'0 YeJIOBEKa. MOJIETUPOBAHUE, SKOJIOTHUECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemor: A. I'ymOonbaT, [TepeuncnsaTh 3a/1a4u SKOJIOTUH, €€
K. ®@. Pynse, O. 'ekkens. pa3aenbl UCBSI3U C APYTUMU HayKaMH.
Tabnuyer u cxemur: xkapta «IIpuponnsie | XapakTepu3oBaTh METOIbI
30HBI 3EMIIN» DKOJIOTUYECKUX MCCIIETOBAHUMN

3.2 | Cpensl obutanwus u 1 Cpensl oOuTaHUs OPTaHU3MOB: BOJIHAsI, | PackpeIBaTh coaepikanne TEPMUHOB

IKOJIOTHYECKHE
bakTopbl

Ha3e€MHO-BO3/yIlIHAs, TOUYBEHHAs,
BHYTpHU-OpPraHU3MEHHAs.
Okosoruueckue HakTophl.

Krnaccudukanus 3K010ruaecKnx

U TIOHSTHIA: cpeia OOuTaHus,
HKOJIOTUYECKUE (PaKTOPHI,
OMOIOTHYECKU ONITHMYM,
OTPaHUYUBAIOIIHNKN (JTUMUTHPYIOIIINN )




dbaxkTopoB: abuoTuueckue, ONOTHUUECKUE
U aHTPOTIOTECHHEIE.

JleticTBuE 3KOIOTrHYeCKUX (PaKTOPOB

Ha OPTaHU3MBI.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpenploOUTaHUs
OpraHU3MOBY

dakrtop.

XapakTepHu30BaTh yCIOBUS CPEJT
0oOUTaHUS OPTAaHU3MOB;
KJIaCCU(PUITIPOBATH U XapaKTEPU30BATh
IKOJIOTHYECKHE (PAKTOPBI: AOMOTHIECKHE,
OMOTHYECKHE U aHTPOIMOTECHHBIC.
OnuceIBaTh JEHCTBUE SKOJOTHIECKHIX
(bakTOpOBHA OpPTaHU3MBEI.
XapakTepru30BaTh 0COOCHHOCTH
CTPOCHHUS M KU3HEIEATEILHOCTH
pacTeHUH U )KUBOTHBIXPA3HBIX CPE/I
obuTaHus

3.3

AOuoTHYECKHE
(haxTopsl

Aobuotuueckue aKTophl: CBET,
TeMIIepaTypa, BIAKHOCTb.
doronepuoausm.lIpucnocodnenus
OpPTaHU3MOB K JIEHCTBUIO a0MOTHUYECKHUX
bakTopoB. buonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywvt u cxemovl: «OOTOMEPUOIUIMY.
Jlabopamopnsle u npakmuyeckue
pabomuwi:

JlaGopatopnas pabota Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTEeHUM U3 Pa3HBIXMECT OOUTAHUS».
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSATUN: a0MOTUYECKUE (PAKTOPHI,
dboToneproan3M, OMOIOTHYECKUE
PUTMBI.

AHanu3upoBaTh JIEHCTBUE CBETA,
TEMIIEPATYPbI, BIAYKHOCTH HA OPTaHU3MBI
U TIPUBOJUTH MPUMEPHI
MIPHUCTIOCOOICHHOCTH OPTaHNU3MOB.
[TpoBoaUTH OMONIOTHYECKUE HAOTIOCHUS
1 0OPMIIATH PE3yJbTAThl MPOBEIEHHBIX
HaOII0IEHUI




3.4 | buotnueckue buotnueckue daxropsl. Buas PackpsIBaTh conep:kaHne TEPMUHOB
bakTopbl OMOTHUYECKHUX B3aUMOICHCTBUI: U TIOHATUHN:0MoTHYeCcKuE (HaKTOpPHI,
KOHKYPEHIUs1, XUIIHUYECTBO, CHUMOUO3 U | XUIIHUYECTBO, Iapa3uTU3M,
ero ¢opmel. [TapazuTusm, kooriepamnus, | KOHKYPEHIUs, MyTyallu3M, CUMOUO3,
MyTyaJIu3M, KOMMEHCAIIU3M KOMMEHCAJIM3M, HaXJI€OHUUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcaIIn3M, HEUTPAIU3M. HEUTpAIIU3M.
3HaueHue OMOTUYECKUX XapakTepru3oBaTb ONOTHUYECKHE
B3aUMOJICUCTBUH 17151 CYIIE€CTBOBAHUS (bakTOphl U BUIBIB3aMMOOTHOIICHH
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX. | MEXKAY OPraHU3MaMu; IIPUBOJUTH
Jlemoncmpayuu: pUMEpPHI B3AUMHOU
Tabauywvl u cxemoi: «lIumeBple Memm» MIPUCITIOCOOJICHHOCTH OPTraHU3MOB.
CpaBHuBaTh MEXIy cOOOI BHIbI
OMOTHUYECKUXB3aUMOIENCTBUI
OpraHU3MOB
3.5 | Okonoruyeckue DKOJIOTUYECKHUE XaPAKTEPUCTUKU PackpsiBaTh conepxaHnue TEpPMUHOB U
XapaKTEPUCTUKHU nomysiiui. OCHOBHBICTIOKA3aTeNu NOHSTHI: MOIMYJISLMS, YACIEHHOCTD,

BHUJA U MOMYJISIIAN

MONYJISIIIUN: YUCICHHOCTh, INIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JluHaMmyuka 4uciIeHHOCTH
MONYJISITUN U €€ PeryJIsiusl.
Jemoncmpayuu:

Tabauywl u cxemor.: «llomynsmumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONYJISIITUN UHPY30pUH-TY PETBKI.
Jlabopamopusie u npakmuueckue
paoomuwi:

IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb,
IPUPOCT, MUTPALUs, JUHAMUKA
YUCJIEHHOCTHU TIOMYJISLNAH.
XapakTepu3oBaTh OCHOBHBIE [TOKA3aTENN
1 DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISILNW; ONUCHIBATh MEXAHU3MBbI
pEryIsiiuy YUCIEHHOCTH MOy JISLNH




[Tpaktuueckas pabora Ne 2. «Ilogcuér
IJIOTHOCTH MOMYJISIIIUNA Pa3HbIX BUIOB
pacTeHui»

HToro yacos no treme
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Tema 4. Coo01ecTBa ¥ YKOJOTrMYeCKHE CUCTEMBI

4.1 | CoobmecTBa 1 Co00111€cTBO OPraHU3MOB — OMOIIEHO3. PackpbiBaTh copepxaHne TEPMUHOB U
OpraHu3MOB CTpyKTypbl OMOIIEHO3a: BHIOBAs, MOHSTHI: OUOIIEHO3, SKOCHUCTEMA,
POCTPAHCTBEHHAs, TpohUYECcKast OMOTeOIeHO3, BUIbI-TIOMUHAHTHI,
(muieBas). Buabl-1OMUHAHTHI. AKOJIOTUYECKasl HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OUOIIEHO3
Jlemoncmpayuu: (coo0111eCTBO), €T0 BUIOBYIO,
Tabnuyvl u cxemol: «lluieBbIe TN, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO03: COCTAB U CTPYKTYpa». CTPYKTYPBHL.
Obopyoosanue: MOJIETb-aTITUTAKAIAS OOBICHATH POJIL KOMIIOHEHTOB
«Tunrunbie OMOIIEHO3bIY; TepOapuit OMOIIeHO3a B MOJACP)KAHUN €T0
«PacTtutenbHbIe COO0IIECTBAY; CTPYKTYPBI U CyIIIECTBOBAHUS
KOJUIEKIIMS «bHoIeHo3» Ha ONPEACIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTUYECKHUI CMBICT
SIPYCHOCTH HJINCTOBON MO3aUKH.
CpaBHHUBaTh KOMIIOHEHTHI OMOIICHO30B,
UX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPO(PHUUECKYIO CTPYKTYPHI, CBSI3U MEKIY
opraHu3Mamu
4.2 | DKocHUCTEeMBI U 2 DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpwiBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH MX
CYILLECTBOBaHMUS

[TousTre 00 PKOCUCTEME U
OHOreoleHO3E.
OYHKITMOHATbHBIE KOMITOHEHTHI

MOHSTUI: IKOCUCTEMA, OUOT€OLIEHO3,
POYIIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
TpopuUecKue ypOBHH, MUIIICBAST




HKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI,
PEMYIICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBbIC) yPOBHU
AKOCHUCTEMBI. [IuIeBEIC 1SN U CEeTH.
OCHOBHBIE TTOKa3aTeIN SKOCUCTEMBI:
oromMacca, IpoayKIus. DKOJIOTHUIECKUE
UpaMUIbL: IPOTYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCHCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemui: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywst u cxemol.: «IlpupoaHbie
coobmecTBay, «Llenu nutaHus»,
«IKONIOTHYECKast TUPAMUIA»

LENb U CETh, IKOJOTUUECKHIE
nUpaMu/Iel, Ouomacca, IpoAyKIIHs,
CyKIeccusl.

XapakTepu30BaTh CBOMCTBA IKOCHUCTEMBI
(e€ crmoCOOHOCTH K JUIUTEIHHOMY
CaMOIIOIEP>)KAHNIO, OTHOCUTEIIBHO
3aMKHYTBII KPyrOBOPOT BEIIECTB,
HEO0OXOMMOCTb MTOTOKA SHEPTHH).
CpaBHUBATh MACTOMUILHBIE U IETPUTHBIE
MUIIEBbIE MU, TPOYUUECKUE YPOBHU
KOCHCTEMBI.

Paznuyath nupamMuabl IpoayKIInH,
MUPAMUJIBl YUCIIEHHOCTH U TUPAMUJIbI
OMOMAacCCHI.

CocTaBisTh LIETIU U CETU MUTAHMUSL.
IlepeuncnsaTh CBOMCTBA DKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CYKIIECCHSA).

OnuceIBaTh MEXaHU3M TOIEPKAHUS
PaBHOBECHS B 3KOCHUCTEMAX.
XapakTepru30BaTh CYKIIECCUH, BBISBISATh
NPUYHUHBI U 00IIME 3aKOHOMEPHOCTHU
CMEHBI IKOCUCTEM

4.3

IIpuponusie
DKOCUCTEMBI

[IpuponHbIE DKOCUCTEMBI.
OKOCHUCTEMBI PEK U O3ED.
OKocucTemMa XBOMHOTO UIN
LIMPOKOJIMCTBEHHOTO JIeCa.

PackpsiBaTh copeprkanue TEPMUHOB U
MTOHSTUI: BOAHBIE YKOCHUCTEMBI,
OMOTeo1IeHO3bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TYMYC.




Hemoncmpayuu:

Tabnuysl u cxemul: «IKOCUCTEMA
LIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECa,
«buronenos Bogoémay.

Obopyoosanue: repoapuu U KOJUICKIIUN
PACTEHHN U )KMBOTHBIX,
MPUHAJJICKAIINX K Pa3HBIM
AKOJIOTUYECKUM I'pyIaM OJJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATH HA3€MHbBIE U BOJIHBIE
HKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIoIIue
paszHbie TpohUUECKHE YPOBHU

4.4 | AaTpOrIOreHHbIE AHTpPONOTreHHbIE SKOCHCTEMBI. PackpsIBaTh cofiep>kaHnue TEPMUHOB U
HKOCUCTEMBI ATpO3KOCHCTEMBI. HIOHSATHUI: aHTPOIIOT€HHAsI IKOCUCTEMA,
VYpboskocucremsl. buonoruueckoe u arposKocucTema, ypoo3KocucTema,
X039MCTBEHHOE 3HAUYECHUE ounopazHoobpasue.
arpo’KOCHUCTEM U yPOOIKOCUCTEM. XapaKTepu30BaTh arpo3KOCUCTEMBI U
Bbuopasnoobpazue kak pakTop ypO0O3KOCUCTEMBI, 0OCOOEHHOCTH UX
yCTOWYMBOCTHU dKOCcUCTEM. COXpaHEHHE | CyLIECTBOBAHUS.
OMOJIOrMYECKOT0 Pa3HOOOpasus [IpuBOIUTE IPUMEPBI AaHTPOIIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEH MECTHOCTH, OTIMCHIBATD
Jemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysr u cxemvl: «ATPOLIEHO3Y. CpaBHHBATB COCTAB U CTPYKTYpPY
Obopyoosanue: xonnekuus « Bperurenu | mpupoaHbIX SKOCHCTEM H
BAKHEHUILNX CEJIbCKOXO35MCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYP» ypOO3KOCUCTEM
4.5 | buochepa— VYuenue B. . Bepranckoro o 6uocdepe. | PackpsiBaTh comepikanie TEPMUHOB U
rino0anbHas ['panu1ipl, cocTaB U CTPYKTypa HOHATHI: 6rocdepa, KUBOE BELECTBO,

HKOCHUCTEMA 3EMITUA

onocdepsrl. JKuBoe BEIIECTBO U €T0
¢ynkun. OcobenHoctu 6uocheps! Kak

JUHAMUYECKOE PABHOBECHE.
OuenuBats Bknaa B. U. BepHanckoro




rJ100abHOM HYKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpauuu:

Ilopmpemui: B. 1. BepHanckui.
Tabauywl u cxemwvr: «O0MmIAs CTPYKTYpa
ouocdeps», «PacnpocTpaneHue ;KU3HA
B Ouocdepe», «O30HOBBIN dKpaH
ouocheps»

B CO3/laHUE yueHus o ouocdepe.
XapakTepus3oBaTh cocTaB Ouocdepsl,
(YHKIIH )KUBOTO BeleCTBA OMochepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PaCIPOCTPAHECHHUS.
[IprBOANTE MPUMEPHI TPOSBICHUS
(GYyHKIHI )KUBOTO BellecTBa Onocdepsl,
OMOTeOXUMHUYECKOU JesITeTbHOCTH
YeNoBeKa.

[lepeuncasats ocobeHHOCTH OHOChEpPDI
KaK T7100anbHOM SKOCHCTEMBI 3eMIIH

4.6 | 3aKkOHOMEPHOCTH KpyroBopoTs! BemecT u PackpsiBaTh copeprkanue TEPMUHOB U
CYIIIECTBOBAHUS OMOTEeOXNMHUYECKHE ITUKITBI JIEMEHTOB MOHSTUMN: LIEITOCTHOCTH OuoCchepsl,
ouochepsl (yraepona, a3ora). KPyrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOre0OXMMHUYECKHUE IIUKIIbI

OMOMBI CyIIIH. 3JIEMEHTOB, 30HAIIBHOCTH OMOC]epHl,

Jlemoncmpayuu: OHOMBI.

Tabauywl u cxemol: «KpyroBopot OnuceIBaTh KPyTOBOPOT BEIIECTB,

yriepojia B ouocdepe», «Kpyroopor OMOreOXMMHUYECKHE ITUKIIBI a30Ta U

a30Ta B IPUPOJIC» yTiiepojia B oumocdepe.
OOBACHATH NPUUKHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTEPU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIH

4.7 | YenoBe4yecTBO UYenoredecTBo B 6rochepe 3emiu. PackpriBaTh conepxkaHue TEPMUHOB U

B 6uocdepe 3emiaun

AHTpPOMIOTEHHBIC U3MCHECHHUSI
B 6uocdepe. ['mobanpHbIE

TTOHSITUI: AHTPOIIOTCHHBIC N3MCHCHUS,
AKOJIOTUYECKUU KpHU3uc, r100aJIbHBIC




HKOJIOTUYECKUE MPOOIIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemsi: «IIpumepHbie
AHTPOIIOT€HHbIE BO3JEHCTBHUS

Ha NpUpoay», « BaxkHenme HCTOYHUKH
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJI», «IlouBa — BaxkHeHIIas
cocTaBisronias ornocdepnny, « DakTopsl
Jerpasanuu nousy, «[ lapHUKOBBIN

s ek, «PakTophl paIMOAKTUBHOTO
3arpsizHeHus: onochepr»; KpacHas
kHura PO, n3o0paxxeHus: oXpaHsaeMbIX
BUJIOB PACTEHUM U )KUBOTHBIX

poOJIeMBI.

XapakTepu3oBaTb OUOCHEPHYIO POJIb
qeIoBeKa.

[TpuBOIUTE IPUMEPHI aHTPOTIOTEHHBIX
u3MeHeHuI B buocdepe.

O1ieHUBATh MOCEICTBUS 3arPA3HEHUS
BO3/YIITHOW, BOJTHOM CPEJIbl, U3BMEHEHUS
KJIUMaTa, COKpaIeHus
Ooropa3zHoobOpasusi.

dopmyapoBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOIIIEHUIO K TII00aTBHBIM H
PETHOHAIBHBIM 3KOJIOTHIECKUM
npobyieMaM, apryMEHTUPOBATH CBOIO
TOYKY 3PCHHSI.

Ha3bIBaTh MPUYMHBI MTOSBIICHUS
MIPUPOAOOXPAHHOM ITUKHU,

packpbIBaTh 3HaYEHHE MTporpecca

JUTSE TIPEOI0JICHHSI DKOJIOTUYECKOTO
KpHU3uca

4.8

CocyliecTBOBaHUE
MPUPOJIbI U
YyeJI0BEUECTBA

Cocy1iecTBOBaHHE IPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
Oouopa3zHooOpasusi Kak OCHOBA
ycToitunBocTu 6uocepbl. OcHOBa
PaIMOHAIBHOTO YIIPABICHUS
IPUPOTHBIMH PECYpCaMu B UX
UCIoJIb30BaHue. JlocTimkenust Onooruu
Y OXpaHa MPUPOJIBL.

PackpsIBaTh copeprkaHue TEPMUHOB U
IOHATHN: PALIMOHATIBHOE
IIPUPOOIIOIB30BAHNE, YCTONUNBOE
pa3BUTHE, KO3BOJIIOLIHSL.
XapakTepu30BaTh PALMOHAIBHOE
VICIIOJIB30BaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHHSI KOHLIECTILIUT
YCTOMYMBOIO Pa3BUTUS




Hemoncmpayuu:
Tabauyvt u cxemol: «buocdepa u
YEJIIOBEK»

Hroro yacoB o Teme 9
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME




PEAJIM3ALIUA IMPO®ECCHUOHAJIBHOI'O CAMOOITIPEJEJEHUSA
OBYYAIOIIIUXCH «ITPOPECCUOHAJIBHBIE TPEKW»

HEJIb: akTyanu3aiusi 3HaHUH W TPEICTABICHUNA NIKOJBHHUKA O TMPEANoYnTaeMor mnpodeccuu,
YCTaHOBJICHHE COOTBETCTBHUSI CBOMX CIIOCOOHOCTEHl M BO3MOXKHOCTEW TpeOOBaHUAM, KOTOpPbHIE
NpenbsABIsSeT mpodeccus K YeIOBeKY M HalleJeHbl Ha OpPUEHTALMIO MHIWBHUIA B Ty 00JacTh
JeATEeTLHOCTH, JIJI1 KOTOPOH y HETO OOHAPYKEHBI OOJIBIINE CIIOCOOHOCTH.

3AJIAYM, peanuzyembie B paMKax MpopheCCHOHATBEHOTO CaMOOIIPEIeICHUs 00YYarOIUXCS:
OBPA30OBATEJIBHBIE:

1. dbopMupoBaHue axKTyalbHOTO JUII MOJPOCTKOB «UH(MOPMAIMOHHOTO TIOJID» MHpa
npodeccuii, 03HAaKOMJIEHHE C OCHOBHBIMH NPUHIIMIIAMH BBIOOpa Tpodeccuu, MIaHUPOBAHUS
Kapbephl;

2. ¢bopMHpOBaHKWE 3HAHUM O CHCTEME YUPEKIACHUN MPOPECCHOHAITBHOTO 00pa30BaHUs U WX
TpeOOBaHUAX K BBITYCKHUKAM LIKOJIbI;

3. 3HAKOMCTBO C «a30yKOi» TPyA0yCTPONUCTBA U OCHOBAMH TPYIOBOTO IIPABa;

4. TIOBBIIIICHHE YPOBHS IICMXOJIOIMYECKONH KOMIIETEHTHOCTH OOy4YaloIuXcsi 3a CueT
NOJyYeHHUs COOTBETCTBYIOIIMX 3HAHMW W yMeHHWH. PacmmpeHus rpaHUIl CaMOBOCHPUSATHS,
npoOyXaeHHs TOTPeOHOCTEH B CaMOCOBEPIIEHCTBOBAHUH.

BOCIIUTATEJIBHBIE:

1. OmpeneneHne CTENEHH COOTBETCTBHS «HPOQPUIS JIMYHOCTH» W HPo(ecCHOHATBHBIX
TpeOOBaHUH, BHECEHHE KOPPEKTHB B MPO(hHAMEPEHHS 00yJaIOLTHXCS;

2. mpuoOpeTeHne MPaKTHUYECKOTO OIbITa, COOTBETCTBYIOLIETO HWHTEPECaM, CKIOHHOCTSIM
JUYHOCTH 00YYaroIIerocs;

3. ¢opMupoBaHHE TOTOBHOCTH BBITYCKHHUKOB IIKOJBl K HENPEPHIBHOMY OOpa30BaHUIO U
TPYAY C yU4€TOM MOTPEOHOCTEN HAIllero ropoJia, €ro pa3BUTUS U OJIaronoIyyus;

4. pa3BUTHE CHOCOOHOCTH aJaNTHUPOBATHCS B PEAIBHBIX  COIHAIBHO-YKOHOMUYECKUX
YCIOBUSIX.

PA3BUBAIOUIUE:

1. Pa3sBUTUC HOTpCGHOCTI/I B CaMOBOCIIMUTAaHUU, CAMOPAa3BUTHUHU U CaMOpCaIn3aluu,

2. BBIABIIEHHE MHTEPECOB, CKIOHHOCTEH OOydarouuxcs, HANpaBJI€HHOCTH JIMYHOCTH,
NEPBUYHBIX TPO(GHAMEPEHHUIN U X TUHAMUKU;

3. ¢opmupoBaHHME TOTOBHOCTH K CaMOaHAJIW3y U CaMOOIICHKE, peajbHOMY YPOBHIO
MIPUTS3aHUM;

4. co3maHue yCIOBUHM IS pa3BUTHUS NPUKIIAJHBIX YMEHHH (1eHCTBOBATH B CUTyallMy BbIOOpA,
CTpOUTh TIEPCHEKTHBHbIE IUIaHBI Ha Oynymiee, pemiarb MPakTUYeCKHe NpoOjaeMbl B
AKCIIEPUMEHTAIBLHOU CUTYaIlUU, KOPPEKTUPOBATH BBIOOD, IPE3EHTOBATH Ce0s);

5. dopmupoBaHUE TMOJIOKHUTEIHLHOTO OTHOIICHUS K cede, YBEepEeHHOCTH B CBOUX CHIIAX
MPUMEHUTEIBHO K peanu3aiuu ceds B Oyaymie nmpodeccuu;

«IIpodeccuoHanbHble TPEeKH BBIMYCKHUKA» BKIOYAOT 1 OJIOK MO MpoQecCHOHATBHOMY
CaMOOTIPE/ICTICHUIO 00YYaIOMUXCsl C COOCTBEHHOW MOJIENbI0, KOPPEIUPYIOMUA C OCHOBHOM
1EITBI0 po¢OPUEHTAITMOHHOTO Oy10Ka " 0TOOpaKEH B Tabnule.



Ne n/m | Kaace | HazBanme 6s10ka Hesenosiaranue JIEKTPOHHO-IM(POBOE CONPOBOXKIEHUE OJI0KA
1. NudopmupoBanue obydqaronuxcst 00 | 1 ueTBepTh
0COOEHHOCTSIX PHIHKA tpyna, | 1. Xumunueckuii cocras kietku. [Ipodeccus Gnoxumuka.
«TIPOMTPHIBAHNE» BAPHAHTOB BEIOODA 2. (DepMeHTBIU— Oounosornueckue katanu3aropsl. [Ipodeccus Bpaua
. 1a060paTOPHOI TUAarHOCTUKH.
npodeccuii. dopMupoBanue
2 4eTBEPTh
TpEACTAB/ICHUA 1. Hyxnennossie kucnotsl: IHK u PHK. IIpodeccust renHoro nuxenepa.
KOMIICTCHTHOCTHOM npodune | o [{utonorust — Hayka o kietke. [Ipodeccus nuronora.
CIELMATUCTOBU3 pasHbIX | 3. OCOOEHHOCTH CTPOEHUS MpOoKapuoTHIecKkon kietku. [Ipodeccus
10 i OakTepuoora
OCO3HAIO HaIlpaBJICHUMN. 3HaKOMCTBO c p .
K1acc MHCTPYMEGHTAMH M MEpONPUATHSMHU | 5 YETBEPTH
MPOdECCHOHATEHOTO BHIGOPA. 1. Slapo — perynsaTopHblii HeHTp KiIeTkH. [Ipodeccus MoaeKyasspHOTo
OuoJora.
2. ObwmeH BemecTB, win MetaboausM. [Ipodeccus Bpaua 3HIOKpUHOIOTA.
3. Heknerounsie popmel sxu3nu — Bupychl. [Ipodeccus Bupycosora.
4 yeTBepTH
1. 'enetuka yenoseka. [Ipodeccus renernka.
2. CoBpemenHble MeTObI cenekiun. [Ipodeccus ceneknuonepa.
3. buorexHosorust kKak orpacib npousBoacTsa. [Ipodeccus GnoTexHoora.
2. dopmupoBaHHE€ TPEACTaBICHHUS O | 1 4eTBEpPThH
BBIOOpE, PA3BUTUM, O BO3MOMKHBIX 1. CBunerennctBa 3Bomonun. [Ipodeccus naseonTomora.
3MEHCHISIX B MOCTPOCHHH 2. OMOPHOJIOTHYECKHE: CXOJICTBA U Pa3IU4Msi SMOPHOHOB Pa3HbIX BUJOB
no3BoHOuHBIX. [Ipodeccus samOpuonora.
npodeccrnoHalbHOTO KapbepHOTO
. 2 4eTBEPTh
fyTH. TPOpMHUPOBAHHIC TOSHTUBHOLO | 1 Uctopus xu3Hu Ha 3emiie 1 MeTo bl e€ n3ydenus. [Ipodeccus
1 OTHOIICHHUS u BOBJICYCHHOCTH | 5p0150IIHOHHOTO GHOJIOTA.
Tace IUDIAHUPYIO | oOyqarommxcs B BOTIPOCHI | 2. CoBpeMeHHas CHCTeMa opranndeckoro mupa. [Ipodeccus 6umosora.
CaMOOIPEEIICHNUS. Osnagenue | 3. DBomonus yenoBeka (antponorenes). [Ipodeccus antponosora.
IpUEMaMH  OCTPOCHHS KaphepHbIX | 5 UETBEPTH
TpaeKTOpHIL PA3BUTHSL 1. Okonorus kak Hayka. [Ipodeccus sxonora.
. 2. Cpensl oOuTaHus 1 skojoruueckue paxktopsl. [Ipodeccus nmxenepa-
AxTyanuzanus 3HaHUM 1O BBIOOpY
5 - HKOJIOTA.
00pasoBaTCILHON OpTaHU3alNK: | 3 (CooGmiecTBa OpraHu3MoB — 6roneHo3. Ipodeccns Guoreorpada.

OpraHm3alys BbICIIEro 0Opa3oBaHUs

4 ueTBepTH
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HIIn opraHnuzanu CpCAHCTO
npodeccnoHaTbHOTO  00pa30BaHHUS
KaK TepBOro mara (HOpMHPOBAHHUSI
MEPCOHATLHOTO KAPhEPHOTO MY TH.

1. [Tpuponnsie skocucTemsl. [Ipodeccus arposkoora.
2. buocdepa - rmobanbHas 3xocuctema 3emiu. [Ipodeccus cnenuanucra mo

HKOJIOTHYECKOMY MTPOCKTHPOBAHHUIO.
3. YenoseuecTBo B 6nochepe 3emn. [Ipodeccrst mpoMBIIIIIEHHOTO YKOI0Tra.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS BJOKA INPO®ECCHOHAJIBHOI'O
CAMOOIIPEJAEJEHUSI OBYYAIKOIIUXCHA «ITPO®ECCUOHAJIBHBIE TPEKHA
BBIITY CKHUKA»
JINMYHOCTHBIE PE3YJIbTATDI:

* COOTHOCHTbH CBOM MH/IMBHUJYyaIbHbIE 0COOCHHOCTHU C TPEOOBAaHUSMH KOHKPETHOM Mpodeccuu;

* COCTaBJIATH JIMYHBIN MPO(HECCHOHATBHBIN TUIaH H MOOMIIBHO U3MEHSTH €T0;

* UCIOJB30BaTh MPUEMBI CAMOCOBEPIICHCTBOBAHHS B yUEOHOM U TPYIOBOH EATEILHOCTH;

* aHAIM3UPOBaTh HMHPOPMALUIO O TpodeccHsx Mo OoOmMM MpuU3HaAKaM MPoQecCHOHATBHON
NEeSITeIIbHOCTH, a TAK)KE O COBPEMEHHBIX (pOpMax M METO/IaX XO3sIICTBOBAHHS B YCIIOBUSX PHIHKA;

* TOJIB30BATHCS CBEJICHUSMU O MyTSIX MOMyYeHUs TPOEeCCUOHATBLHOTO 00pa30BaHusI.
METANPEIMETHBIE PE3YJIbTATDI:

* Ppa3BUTh CAMOCTOSITEIHHOCTH;

* OICHUTH COOCTBEHHBIC BO3MOXXHOCTH M OBIIQJICTh YMEHHUSMHU IOJIy4aTh U3 Pa3HOOOpa3HBIX
UCTOYHUKOB M KPUTHUYECKU OCMBICIIUBATH COIMATBLHYIO0 HHPOPMAIIUIO;

* CHCTEMaTH3UpPOBaTh, aHATM3UPOBATH MOJTyUCHHBIC TAaHHBIC,

* OCBOUTH CIIOCOOBI ITO3HABATEIBHON, KOMMYHHMKATUBHOW, MPAKTHYECKOH JESITeIHHOCTH,
HEOOXOIUMBIX JUTS yYaCTHS B )KH3HH IPaXKIAHCKOTO OOIIECTBA U IPABOBOT'O TOCYIapCTBA.
MNPEIMETHBIE PE3YJIbTATDI:

* 3HaueHHWE NPO(HECCHOHATHLHOTO CaMOOIpPEACNeHUs, TPEOOBAHUS K COCTABJICHUIO IJIUIHOTO
po(hecCHOHALHOTO TIIAHA;

* mpaBuia BeIOOpa npodeccuu;

* TOHSTHE 0 Tpodeccusix u 0 MPoPeCCHOHATEHON ACITEIHHOCTH;

* TIOHATHE 00 WHTEpecax, MOTHBaX MW IICHHOCTAX TNPO(PECCHOHATBHOTO TpyJa, a TaKKe
NICUXO(H3HOIOTUIECKUX U TICHXOJIOTHYECKUX pecypcax JIMYHOCTH B CBSI3U ¢ BBIOOpoM mpodeccuu:
MOHATHE O TEMIIEpaMEHTe, BEAYIIMX OTHOUICHHUAX JIMYHOCTH, SMOIIMOHAIBLHO-BOJEBOU cdepe,
MHTEIJUICKTYaJIbHBIX CITOCOOHOCTSIX, CTHIISIX OOIICHUS;

* 3HauYEHHWE TBOPYECKOTO MOTECHIIMAJA YET0BEKa, Kapbephl;

* 0 CMBICJIC U 3HAYCHUH TPYJa B )KU3HH YeIOBEKa U OOIIEeCTBA;

* 0 COBPEMEHHBIX (JopMaxX U METOJaX OpraHU3alUU TPYIa;

* 0 CYIIHOCTH XO3SICTBEHHOTO MEXaHU3Ma B YCIOBUSX PHIHOYHBIX OTHOIIICHHUIA;

* 0 MPEeIIPUHUMATEIHCTBE;

* 0 pBIHKE TpyIa.
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3JEKTPOHHO-IIU®POBOE OGECIIEYEHUE PABOYEN ITPOT'PAMMBI

[Ipu pazpaboTke paboueit mporpaMmbl B TEMaTHYECKOM TUTAHMPOBAHHUH yYTEHBI BO3MOXKHOCTH
UCIIONIb30BaHUsI JJIEKTPOHHBIX (MHU(PPOBBIX) 00pa30BaTENBHBIX PECYpPCOB, SBISIOMUXCS Y4eOHO-
METOJUYECKUMH MaTepuaniamMu (MyJIbTUMEIUIHBIE TPOrPaMMBI, JJCKTPOHHBIC YYEOHUKH U
3aJJaYHUKHU, OJICKTPOHHbIE OHOIMOTEKH, BUPTyaJbHbIE Ja0OpaTOPUH, HIPOBBIE MPOTPAMMBI,
KOJUICKIIMU TTU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMU JJII OOYUEHUS U BOCIIUTAHUS
pa3IUYHBIX TPYNI TOJb30BaTeNel, NPEICTAaBICHHBIMU B JJIEKTPOHHOM (LIHM(pPOBOM) BUIE U
peanu3ytomumu - augaktudeckue Bo3MoxkHocth  UKT, copepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATENLCTBY 00 oOpazoBanuu. [Ipu peanusanuu paboueil MporpaMMbl UCMOIB3YETCS TePeUeHb
WH(OPMAIIMOHHBIX ~ PECYPCOB, PEKOMEHIOBAHHBIX K  HCIIONB30BAHUIO  OOYYAIONIMMHCS U
ne1arornyeckuMy paboTHUKaMU 00pa3oBaTeIbHbIX yupexaeHuit Poccuiickoit ®enepannu:
ODUITUAJIBHBIE CAUTHI:

1. OdurnmanpHeIi caiiT MUHUCTEPCTBA HAYKW U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
(https://minobrnauki.gov.ru);

2. MunucrtepctBo npocsemenns Poccuiickoit @enepanun (https://edu.gov.ru/);

3. ®enepanbHbiii moptan «Poccuiickoe oopazoBanue» - http:// www.edu.ru;

HUDOPOBBIE OBPA30OBATEJIbHBIE PECYPCHI:

1. ®enepanbHbIil mopran «Poccuiickoe odpazoBaHue»;

denepanbHbIi HEHTP IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

EnnHoe okHO gocTyma kK 00pa3oBaTebHBIM pecypcaM;

Enunas xomnexuus un@poBbIx 00pa30BaTeIbHBIX PECYpPCOB;

Menauareka 06pa3oBaTeNbHBIX PECYPCOB;

[udposas obpazosatenpHas miathopma «L{udposas mkona OpeHOYPKbs»;
[Ipesunentckas 6MOIMOTEKA;

Herckuii caiit [Ipesunaenta Poccuiickoit denepannu;

NNk wD

o

Karanor obpa3zoBaTelbHBIX pecypcoB ceTH MHTEpHET Uit OCHOBHOTO OOIIETO M CPETHETO
o0rmiero o6pazoBaHus;
10. Poccuiickuii COBET OJMMITHA, IIKOJIEHUKOB;
11. [opran uadopmanunonnoii nogaepxku [ MA (OI'D, EI'D, I'BD);
12. Beepoccuiickue qUCTaHIIMOHHBIE S BPUCTHYECKHUE OJTMMITUAIBI;
13. HavanpHas mkosa geTaM, pOauTeNsaM, YUUTEIAM;
14. Catit Pocmortonexu;
15. Jerckuii npoekT Munnpupoasl Poccun «Kanay;
16. [Nopran Munkynstypsl Poccun «Kynbrypa.pd»;
17. Ilopran Muncnopra Poccun «I'TO»;
18. Caiit MexxyHapOoHOTO KBecTa «CEeTeBUUOKY;
19. llopran «IlepcoHanbHbIC TaHHbBIE. IETH.
[MPEAMETHBIE DJIEKTPOHHBIE OBPA30OBATEJIbHBIE PECYPCHI:
1. Enmnas xomrexmus LIOP (http://school-collection.edu.ru/collection);
2. http://vse-uroki.ru;
3. http://rusedu.ru;
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http://www.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://store.temocenter.ru/
https://sdo.edu.orb.ru/index.php
http://www.prlib.ru/
http://www.uznai-prezidenta.ru/
http://edu-top.ru/katalog/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
http://www.ege.edu.ru/
https://eidos.ru/event/olymp/dist/
http://www.nachalka.com/
http://fadm.gov.ru/
http://voda.org.ru/
https://www.culture.ru/
https://www.gto.ru/
http://%D1%81%D0%B5%D1%82%D0%B5%D0%B2%D0%B8%D1%87%D0%BE%D0%BA.%D1%80%D1%84/
http://%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5.%D0%B4%D0%B5%D1%82%D0%B8/
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