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MHNOACHUTEJIBHAS 3AITUCKA

[Tporpamma o yuebHOMY nipeamety "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEIHETO
obmiero obpa3oBanus pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenmwu mpenonaBaHus
yuebHoro npeamMera «bruonorus» u OCHOBHBIX IOJIOKEHUH (enepanbHOil pabodeil mporpaMMel
BOCTIUTaHHUS.

Yuebubiii peamet «buonorusy» yriy6iaénnoro yposas uzyuenus (10—11 kimaccel) siBiseTcst
OJIHUM U3 KOMIIOHEHTOB NPeAMETHON 00nacTu «EcTecTBEHHO-HayuHble TpeaAMETh». CoryiacHO
nonoxkeausiMm GI'OC COO npoduiibHbIe ydeOHBIC TPEIMETHI, H3ydaeMble Ha YTIIyOIEHHOM
YPOBHE, SBJISIOTCSA criocoOom nuddepeHimanuu oOy4eHHsI Ha ypOBHE CPEIHEro OOIIero
00pa30BaHus U MPU3BAHBI 00ECIIEUYUTH MPEEMCTBEHHOCTh MEX1y OCHOBHBIM OOIIIUM, CPEIHUM

00IIKM, CpeaHUM NPOEeCCHOHATBHBIM U BBICIIMM 00pa3oBaHUEM. B TO ke Bpems KaKIbli 13
TUX YYEOHBIX NPEAMETOB JODKEH OBITh OPHUEHTHPOBAaH HA MPUOPUTETHOE pEIICHHUE
00pa3oBaTeNbHbIX, BOCIIUTATENBHBIX U Pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C MPOQOpUEHTALUEH

oOydaroluxcss U CTUMYJIHPOBAHMEM HWHTEpeca K KOHKPETHOW 00JacTu Hay4yHOTO 3HAHUA,
CBSI3aHHOTO ¢ OMOJIOTHEH, METUIIMHOM, YKOJIOTUEH, IICUXOJIOTUEH, CTIOPTOM WIJIH BOCHHBIM JIEJIOM.
[Iporpamma no yuebHomy nipeamety "buonorus" naér npeacraBiaeHue O LETU U 3a1adax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriryOJaEHHOM ypOBHE, OIpeesisieT 00sa3aTeabHoe

(MHBapUaHTHOE) MPEIMETHOE COJECp)KAHUE, €ro CTPYKTypHUPOBAHHME MO pa3jeiaM U TeMmaw,
pacmpezesieHre o Kiaccam, peKOMEHAYET IMOCIeI0BaTeIbHOCTh U3YUYeHHs y4eOHOro MaTepuaa

C y4€TOM MEXIPEJAMETHBIX W BHYTPHUIPEJAMETHBIX CBS3€H, JIOTMKH Y4YeOHOTrO Iporecca,
BO3pacTHBIX 0coOeHHOCTeN o0yuaromuxcs. B nporpamme nmo Guosioruu peanu3oBaH HPUHIIMIL

MIPEEeMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Onarogaps 4yemy MpocMaTpHUBAaeTCS HAIPABIEHHOCTD Ha MOCIIEAYIOIIee pa3BUTHE OHMOIOTHYECKUX
3HAHW, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJIEHHUS, MPEACTaBICHU O 310poBOM oOpa3e >KHM3HHM, Ha BOCHUTAHHE

Oepe’KHOr0 OTHOILEHHSI K OKPY KaIoLeH MpupogHoi cpese. B mporpaMme no Ononoruu takxe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro npenmera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U NIPEAMETHBIM pe3yIbTaTaM 00ydeHus U
B (OpMHPOBAHUU OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEJILHON JEATEIbHOCTH O0yYarOIUXCsl MO
OCBOEHHMIO COJIEp)KaHMs OMOJIOTMYECKOro O0O0pa3oBaHMs Ha YpPOBHE CpEIHEro OOILIero
o0pa3zoBaHMUsL.

VY4eOusbiii npeamer «buonorus» Ha ypoBHE cpeJHEro oOIiero oO0pa3oBaHUs 3aBEPIIACT
Ouosoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA pacIIUpEeHUE U yriyOjaeHue 3HaHUN
o0yyaroImuxcs 0 HBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIIETOYHOM OHOJIOTHH, SMOPHOJIOTUU
U OHMOJOrMH pa3BUTHs, TCHETUKH, CENIeKLIUH, OMOTEXHOJIOTUH, 3BOJIOIMOHHOIO YUYEHHS H
9KOJIOTUH.

Nzyuenne yuebHOro mpenmMera «buonorus» Ha yrirybJieHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 0OYYaIOLIMXCS K MOCIEAYIOIEMY TOTYYEeHUI0 OMOJIOrHYECKOro 00pa30BaHus B By3ax
U OpraHM3alusAX CpeAHero ImpodeccuoHanbHOro o0pa3oBaHus. OCHOBY €ro cojepXaHHs
COCTaBIISIET CHUCTEMa OHOJOTMUYECKUX 3HAHWUU, MOJMYUYEHHBIX NMPH H3YUYECHHH OO0YYaroIIUMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMUM Ha YPOBHE OCHOBHOTO OOILEro
oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS NOTY4alOT pa3BuTHe. Tak, pacUIMpeHbl U YIIIyOJIeHbI
Ouosornyeckue 3HaHUS O PACTEHUSX, JKUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX JKU3HH, OIMOJIHUTEIbHO BKIIOYEHbI OHOJOIMYECKHE CBEJCHUS
MPUKJIAJHOTO U MOMCKOBOTIO XapakTepa, KOTOpPble MOXKHO HCIIOJIb30BATh KaK OPUEHTUPHI IS



nocienyromero Beioopa npodeccun. Bo3mokHa Takyke MHTETpanus OMOJIOTHYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOTYYSHHBIMU 00yYaIOIUMUCS MIPH U3yUYeHUU (DU3UKHU, XUMUH,
reorpaduy U MaTEMaTUKH.

Crpyktypa mnporpamMmbl mo ydeOHoMmy mpeametry "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOAbl K H3ydeHHIO Ouonoruu. COriiacHO UM, U3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIsl dKUBBIX CUCTEM PA3HOT0 YPOBHSI OpraHU3allHH,
ABOJIIOIIMM OPraHMYECKOTO MHUpa Ha 3emiie, COXpaHEHHUs OHOJIIOTHYECKOTOo pPa3HOOOpasus
wanetsl. Tak, B 10 kimacce M3y4arOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHH,
SMOPHUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTHH, aKTYaIH3UPYIOTCS 3HAHUS OOYYAIOIIUXCS MO OOTaHWUKE, 300JOTHUH, AHATOMHUH,
¢usnonornu venoeka. B 11 kimacce m3ydaroTcs 3BOJTIONUOHHOE YUYCHHE, OCHOBBI 3KOJOTHUHU U
ydeHue o ouocdepe.

VYueOubiii npeamer «buonorus» mnpu3zBaH 00€CEYUTh OCBOEHHE OO0YYaIOUUMUCS
OMOJIOTMYECKNX TEOpHHA ¥ 3aKOHOB, HWJCH, NPUHIMUIIOB W TPABUJ, JICKAIIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHUpa, 3HaHUW O CTPOEHHUU, MHOT0OOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OHOLIEH03a, HKOCHUCTEMBI, O BBIJAIOLIUXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIIECOBAaHHUSIX B OWOJIOTMH, MPHUKIAIHBIX acHeKTax
OMOJIOTMYeCKNX 3HaHWH. J[7s pa3BUTHSA M TOJICpKAHUS MHTEpeca o0ydaronmxcs K Onoyioruu
Hapsay CO 3HAYUTEIbHBIM 00BEMOM TECOPETUUYECKOIO MaTepHasia B COACPKAHUU MTPOTPaAMMBI 10
OHMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIEHUS U PAa3BUTHUS TOW MU MHOU
o0yacTu OUONOrHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pPEIICHHE Ba)KHEHUIINX
OMOJIOTUYECKHUX U SKOJIOTHIECCKHIX TIPOOIIEM.

Henps uzyuenus yuebHoro npenmera «buonorus» Ha yrinyOGinEHHOM YpoBHE — OBJIAJCHUE
00ydJaromUMHUCsT 3HAHUSAMH O CTPYKTYPHO-(DYHKIMOHAIBLHOW OpraHU3allid KUBBIX CHUCTEM
Pa3HOTO paHTa U MPUOOPETCHIE YMEHUH MCIIOIh30BaTh 3TH 3HAHUS B (DOPMUPOBAHUH WHTEpECa K
onpeaenéHHol 00macTu MpodeccruoHaNbHON NeATENbHOCTH, CBSI3aHHOW ¢ OWONOTrHel, WiHu K
BBIOOPY YueOHOT0 3aBe/IeHUs AJIsl TPOJOIKEHHUSI OMOIOTHYECKOT0 00pa3oBaHUsl.

JocTiokenue 1enu u3ydeHus: yaeOHoro npeamera «buosnorus» Ha yriyOn€HHOM ypOBHE
o0ecrnieunBaeTcs pelieHueM CIEAYIOUX 3a/1ay:

ocBoeHHE OOydYaloIIMMHUCA  CHUCTEMBbl  OWOJIOTMYECKUX  3HaHUK: 00  OCHOBHBIX
OMOJOTHYECKNX TEOPHSIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTABJISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHUH,
MHOT'000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOMYJISIUs, BUI,
ouoreoreHo3, Ouochepa); O BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOyYarommxcsi ¢  METoJaMH  TO3HAHUS  JKUBOM  MPHUPOJBI:
HCCIIEIOBATENILCKUMH METOJaMH OMOJIOTHYECKHX HayK (MOJICKYJISIPHON U KJIETOYHON OMOJIOTHH,
AMOPHUOIIOTUN U OUOJIOTHH Pa3BUTHSI, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTHH,  TIAJCOHTOJOTHH, DKOJIOTHMH); METOJaMH  CaMOCTOSATEIBHOTO  TPOBEICHHUS
OMOJIOTMYECKHX HCClIeIoBaHU B jabopatopun W B mpupoje (HaOmIoAeHHe, W3MEpEeHHe,
AKCIEPUMEHT, MOJECIUPOBAHNUE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJUTh, aHAIU3HPOBATh U
HCIIOJIh30BaTh OMOJIOTUUYECKYI0 WH(DOPMAITHIO; TTOTH30BATHCS OMOIOTHYECKOW TEPMHUHOJIOTUEH 1
CUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MKy PA3BUTHEM OUOJIOTHUHU M COITUATBLHO-9KOHOMUYECKIUMHU
Y 9KOJIOTHYECKUMHU TIPOOJIeMaMH YeI0BEYECTBA; OIICHUBATH MOCIEACTBHSI CBOCH AESITETLHOCTH 110
OTHOIICHUIO K OKpY)KalIIed NPUPOJHONU cpele, COOCTBEHHOMY 30POBBIO U 3JI0POBBIO



OKPY’KaIOIIMX JIF0JIel; OOOCHOBBIBaTH W COOJIIOAATh MEPhl MPOPUIAKTUKU HH(EKIIMOHHBIX
3a0o0yieBaHUM, TMpaBUiIa TOBEIEHUS B MpHpoae W olecredyeHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEICATSIbHOCTU B YPE3BBIYAWHBIX CUTYyalMsIX MPUPOAHOTO U TEXHOTCHHOI'O XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAYUHBIE OTKPBITHSI B 00JIaCTH OHMOJIOTHH;

pa3BuUTHE y O0YYaIOLIMXCS MUHTEUIEKTYalIbHBIX M TBOPUECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIEAOBAHUSAMU B OHOJIOTHH,
pelmaeMpIMi €10 MpoOJIeMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO HCCIICAOBAHUS, MPOBEICHHS
HKCHEPUMEHTAIbHBIX HCCIICAOBAaHUHM, peIIeHUus] OHMOJOTHYECKHX 3a7ad, MOJCITUPOBAHHUS
OHOJIOrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOYYalOUIMXCs [IEHHOCTHOTO OTHOILIEHUS K KHBOW MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ OO0BEeKTaM H SBJICHUAM; (POPMHPOBAHUE OSKOJIOTUYECKOM, TI'€HETHUECKOM
IPaMOTHOCTH, OOILIEH KyJbTypbl TMOBEACHUS B NPUPOJE; MHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUH;

npruoOpeTeHne 00yJaroIUMHUCI KOMIETEHTHOCTH B PAllMOHAIEHOM MPUPOIOTOIB30BAHUN
(cobmromenne TpaBWII TOBENEHHS B TPHUPOJIE, OXpaHbl BHUAOB, 3KOCHCTEM, Ouocdepsi),
COXpAaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3J0POBBSl OKPYXKAIOIIUX JIFOACH (cOoOIromeHust Mep
npodunakTuku 3adoaeBaHuii, odecrnevyeHrne 6€30MacHOCTH KU3HEIEATETbHOCTH B YPE3BBIYAHBIX
CUTYallUSAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BAHUS OUOIOTMUECKUX
3HAHU U YMEHUI B IOBCEAHEBHOM )KU3HM;

CO3JIaHME YCJIOBUH JUIi OCO3HAHHOTO BBIOOpPAa OOYYAIOIIUMUCS HHIWBUAYAIbHON
00pa3oBaTeNbHONW  TPACKTOPHH, CHOCOOCTBYIOUIEH MOCIEAYIOmEeMYy Mpo(hecCHOHATEHOMY
CaMOOINPEJEIICHNI0, B COOTBETCTBUM C HMHAMBHUIYaJbHBIMH HHTEpECaMU U NOTPEOHOCTSIMU
peruoHa.

OOmree 4muCIIO YacoB, OTBEACHHBIX Ha HW3y4YeHHE OWOJIOTMM HA YIIIyOJIEHHOM YPOBHE
cpeanero odmero oopasosanusi, cocrapisier 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hezienio),
B 11 knacce — 102 gaca (3 4aca B Hezemio).

OT60p OpraHu3alMOHHBIX (OPM, METOJIOB U CPEICTB 00yUEHUSI OMOJIOTHUN OCYIIECTBIISIETCS
¢ y4éroM cnenuuKd ero cojAep)kKaHus M HAIpPaBJIEHHOCTH Ha MPOAODKEHHE OMOJIOTMYECKOTro
00pa3oBaHMs B OpPraHU3ALUAX CPEJHETO MPOHECCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.

OO0s3arenbHBIM yCIIOBHEM IpU OOyYeHMH OMOJIOTUM Ha YIiIyOJEHHOM YpPOBHE SIBISETCS
MPOBEACHUE JTA0OPATOPHBIX U TpPAKTHYECKUX pador. Takxke yyacTe oOy4aromuxcs B
BBITIOJTHEHUH TPOEKTHBIX U YUEeOHO-HCCIeA0BaTENbCKUX PA0OT, TEMAaTUKA KOTOPBIX ONpEAEIsAeTCs
YUHTEJIEM Ha OCHOBE MMEIOIINXCS MAaTEPUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX
YCIIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHve IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'A).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHas O6uMosOrus — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonornyeckue Haykn M H3ydaeMble MMM IpoOiembl. DyHIaMeHTalbHblE, MNPUKIAIHBIE U
MOMCKOBBIEC HAYYHbIE UCCIICAOBAHMS B OMOJIOTHH.

3nayenue OuoNOrMM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, csizanHble ¢ Onosorueil. 3HaueHue GMOJIOrMH B IPAKTHUECKON AEATEIbHOCTH
4eJI0OBEKA: MEAMIIMHE, CEIBCKOM X035IICTBE, IPOMBILIJICHHOCTH, OXPaHE IPUPOBIL.

JdemoHcTpanumn

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit, I'.
Mennens, B. U. Bepnanckwii, U. I1. [Tanos, U. Y. Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU Haykamm», «CuctemMa GMOIOrHYECKHX
HayK».

Tema 2. )KuBble cHCTeMbI H X H3yYeHHE

JXuBble cuctembl Kak mpeamer u3ydeHus ouosorun. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XMMHMYECKOTO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb U  YIOPSAJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHM3alus, CaMOBOCIPOM3BEIEHHUE, Pa3ApaXKUMOCTb,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJSPHbBIM, KIETOYHBIH, TKaHEBBIM,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BO1, 9KOCUCTEMHBII (OmoreoneHOTHYECKUIT),
o6uocgepnsiil. IIponeccsl, npoucxoasimue B XKUBbIX cucTteMax. OCHOBHBIE MPU3HAKU >KUBOTO.
XKuznp kak popma cymectBoBaHusl MaTepun. Hayku, usydaroinye >kuBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alLUN.

N3ydenune xuBbIX cucteM. Metoasl Omonoruueckoil Hayku. HaOmronenue, usmepeHue,
JKCIIEPUMEHT, CHCTEMaTHh3alus, MeTaaHanu3. lloHsaTme O 3aBUCMMOM W  HE3aBUCUMOWU
nepemeHHo. IlmanupoBanme skcnepumenta. IlocranoBka m nposepka runore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ JO0CTOBEpHOCTh. Pa3bpoc B Guosornyeckux AaHHbIX. OleHKa
JOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHuMHBI HCKa)K€HUS pe3ysbTaTOB dKCIIEPUMEHTA.
[lonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpauuu

Tabmuuer u cxembl: «OCHOBHBIE TNpPHU3HAKU >KU3HU», «buonornyeckue cucTeMb»,
«CBONCTBa )KUBOW MaTepun», « Y pOBHU OPraHU3aLUN KUBOK MPUPOABD, « CTPOCHHE KUBOTHON
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHn3mMay, « bruoreoneHosy,
«buocdepa», «MeToabl U3yUEHUS )KUBOU TPUPOJIBD).

Ob6opynoBanue: 1a60paTopHOE 000PYAOBAHHE AJIS TPOBEACHUS HAOIIOICHUH, U3MEPEHHIH,
JKCIIEPUMEHTOB.

IIpakTHyeckass padora «lcnonb3oBaHuE PAa3IMYHBIX METOJOB IPU H3YUYEHHUH YKUBBIX
CUCTEM.

Tema 3. BuoJiorus KJaeTku



Knerka — cTpykTypHO-()yHKIIMOHA/IbHAs €IUHMLA >KUBOTO. VICTOpHUS OTKpBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. [lIBann, M. Illnetinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHON KIIETOYHOU TEOPUH.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMM: MMKPOCKOIMS, Xpomarorpadus,
ueKTpoope3, METOJ MEUeHbIX aroMoB, JuddepeHIHaIbHoe  LUEHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue @HuKcupo8anuvlx Kiemok. DIEKTPOHHAs MHUKPOCKOIHAL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoncTpanuu

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

Tabmuubl 1 cxembl: «CBETOBOH MHUKPOCKOID», «DJIEKTPOHHBI MHKpOCKOM», «lMcTopus
pa3BUTHSA METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnueckas padora «/3ydyeHue MeTOOB KJIETOUHOM Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepennuansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuueckasi opranuzanus KJIeTKH

XVMHYECKUH COCTaB KIETKU. MaKkpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHThI. Boza u e€ poib

KaK pacTBOPUTEN, peareHTa, ydaCTHE€ B CTPYKTYPUPOBAaHMM KIIETKH, TEIUIOPETYJISALMH.

MuHepalbHbI€ BEILIECTBA KJIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KIJIETKE.

Opranuyeckue BelecTBa KIeTKU. buonornueckue nonumepsl. beakn. AMUHOKUCIOTHBIN

cocraB 0enkoB. CTpyKTypbl OenkoBoil Moiiekyibl. [lepBuuHast cTpykTypa Oeiika, menTHAHAs

cBs3b. BTOpuuHas, TpeTuuHas, yeTBepTUYHAs CTPYKTypbl. [lenarypanus. CBoiicTBa O€nKOB.
Knaccudukanus 6enkoB. buonorndeckue GyHkmuu 60enkoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIMTOCAXapU bl U Torcaxapu bl OOmui mian
CTpOeHus U (PU3MKO-XUMHUECKUE CBOICTBA yriieBo10B. buonornyeckue GpyHKIMU yTIeBOIOB.

Jlumunel.  T'uppodunbHO-ruapodoOHBIe  cBoiicTBa.  Kiaccudukamms — aunmaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. buonornueckue GyHkiuu aunuaos. O0mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TEeKydyecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MIOJTyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Crpoenue HykinenHoBbIX KuciaoT. HykieoTumsl.
[Mpuauun kommiementapHoctu. IIpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne monexkynsl AT®. Makposprudeckue cBszu B Mosiekyine AT®. buonornyeckue
¢byukuun  AT®. BoccraHoBieHHbIE TEPEHOCYMKH, WX (GYHKIUM B KIETKe. /[pyeue
HyKaeo3uompugocgamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosnorus: OMoXuMUYecKne M Onopu3ndeckue HcciaeloOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoIeKkyl. Moodenuposanue cmpykmypol u @QyHKyu
ouomonexyn u ux komniexkcos. Komnvromepuuii ouzaiin u opeanuueckuti cunmes OUOMONEKY U UX
HenpupoOHbIX AHANO208.

JdeMoHCcTpauuu

[Toptpertsr: JI. [Tonunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHne XUMHUYECKHX J3JEMEHTOB B HEKHUBOW  MPHUPOACH,
«Pacnipenenenne XuMU4ECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEY.



Tabmuuer u cxemsl: «Ilepuoanueckas TabnMLIa XUMHYECKHX 3IEMEHTOBY», «CTpoeHHe
MOJIEKYJIBl BOAbBDY, «BemecrBa B cocraBe oOpraHusmoB», «CTpoeHHE MOJEKysbl Oekay,
«CTpyKTYpbl O€nKkoBOW MOJeKynb», «CTpoeHHe MOJEKyJd yrieBofoB», «CTpoeHHEe MOJIEKYJ
munuaoBy, « HykinennoBbie KUCIOTB», «CTpoeHue MoJeKyJibl ATDy.

ObopynoBaHue: XUMUYECKast IIOCya U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapykeHHE OEITKOB C IMOMOIIBI0 KAUeCTBEHHBIX PEAKIIHIT.

JlabopaTopnasi pabora «liccienoBaHue HyKJIEUHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u PyHKIIUHM KJIETKH

Tumbl KJIETOK: SyKapHOTHYECKass M TMpoKaproTHuecKas. CTPYKTypHO-(QYHKIHOHAIbHbIE
00pa30BaHMsI KJICTKH.

CrpoeHre MpPOKApUOTHYECKOW KIeTKu. KieTtouHas CTeHKa OakTepuili H  apXei.
OcobeHHOCTH CTPOEHUs TeTepoTpoHOI 1 aBTOTPO(DHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenue n (QpyHKIIMOHUPOBAHUE SYKApHOTHUECKOM kieTku. IlnazmaTuueckas memOpaHa
(mna3manemma). CrTpykTypa mja3MaTH4eckod MemOpaHbl. TpaHcnopT BelIecTB 4epes
IUTa3MaTUYeCKyl0 MeMmOpaHy: maccuBHBIA (auddys3us, oOneru€unas auddysus), aKTHBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts mMemOpanbl. PabGorta
HaTpUI-KaJIMeBOro Hacoca. DHJOLUUTO3: MHHOLUUTO3, (harouTos3. Dk3o1uTo3. Kiuerounas creHka.
Crpykrypa u GyHKIMU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

Huronna3zma. Ilutozons. Ilutockener. JIBmkeHue uurtoruiazmMpl. OpraHouzbl KIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HpomIazmatuueckas cetb (DIIC), anmapar 'onbmxuy,
JM30COMBI, MX CTpOeHHEe U (YHKIMU. B3auMocBs3b OZHOMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
CrpoeHue TrpaHyJsSIpHOTO pETUKyiayMa. Mexanusm nanpaenrenus o6eakoe ¢ IIIC. Cuntes
pactBopuMbIXx  OenkoB. CuHTE3  KJIETOUHbIX MeMmOpaH. [maakuii  (arpaHyJisspHBIN)
sHIOMIa3MaTHUecKuil peTukynyM. CekperopHas QyHkuus anmaparta [onbmxu. Moougurkayus
benkoe 6 annapame I onvoxcu. Copmuposka benxog 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[TonryaBTOHOMHBIE OpraHOMbl KJIETKH: MHUTOXOHJAPHUH, IUIaCTUABL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesxckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMH MUTOXOHApMM W 1uactua. IlepBuuHble, BTOPUYHBIE U CIOXKHBIE IJIACTHABI
(OTOCHMHTE3UPYIOIIMX  AYKApUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOIUIACThl  BBICIIUX
pacTeHui.

HememOpannble opranouabs! kieTkd CTtpoeHHe M (yHKIMH HEMEMOpaHHBIX OPraHOUIOB
KIeTku. Pubocombl.  [lpomescymounvie  unamenmol. MukpopuiaMeHThl. AxmuHosbvie
Muxkpogunramenmol. MpllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbIULEYHBIX KIEMOK.
MuxkporpyOouku. Knetounsiii unentp. CTpoeHHE U JABW)KEHHE JKTYTHUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToriasmel. Llentpuons. benxu, accoyuupoganuvie ¢ MUKpo@uiameHmamu u
Mmukpompybouxkamu. MomopHuie benxu.

SAnpo. OGonouka siApa, XpOMAaTUH, KapuoOIIa3Ma, SAPBIIIKH, UX CTPOECHUE U (DYHKIHU.
SnepHsbiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE PacHoOIOKEHUE XPOMOCOM B HMHTEpP(azHOM
aape. dyxpomamun u eemepoxpomamui. belku XpoMmaTuHa — TUCTOHBL J{uHamuka sA0epHOu
obonouku 6 mumose. HA0epubviii mpancnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  DYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHcTpauuu



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

Tabmuupr u cxembl: «CTpoeHHE JSYKAPUOTHYECKOW KICTKW», «CTpOEHHE >KHUBOTHOM
KIETKN», «CTpoeHHe PacTUTEIbHON KIeTKn», «CTpOeHne MUTOXOHIPUN», «SAapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENaparbl PacTUTENBbHBIX, >KUBOTHBIX
KJIETOK, MHKPOIIpEnapaThl 0aKTePUAIbHBIX KIETOK.

JlabGoparopHas padora «/3yueHue cTpoeHUsI KIETOK Pa3InuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEeMOpaHbD».

JlaGopatopHas paGora «/ccnenoBaHue MmiaasMoiau3a U JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKaX».

IIpakTnuyeckas padora «/3ydeHne IBUKEHUS IUTOIIA3Mbl B PACTUTENIBHBIX KJIETKAX».

Tema 6. O0MeH BellecTB U NMpeBPallieHue JHEPTUHU B KJIeTKe

AcCUMHIISIMS U TUCCUMWIIALINAS — JIB€ CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BEIIecTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacThe KUCIOpoaa B 0OMEHHBIX Mpolieccax. JHEPreTUUECKOoe
obecrieyenue kietku: npespamienne AT® B 0OMeHHBIX Tporieccax. PepMEHTaTUBHBINA XapakTep
peakiuii kineroyHoro Meradonuszma. OepMeHThl, UX CTPOCHUE, CBOMCTBA U MEXaHU3M JCHCTBUS.
Kodepmentsl. Otanuus GepMEeHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-akTuBaTtopsl u
OCIKU-UHTHOUTOPBI. 3aBHCHUMOCTH CKOPOCTH (DEPMEHTATHUBHBIX PEAKIHHA OT Pa3IHYHBIX
(akTopoB.

[lepBuuHbIl CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueenuwlll pomocunmes 'y obakmepuii. Ceéemocobupalowjue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjioporuiactoB B mnpouecce gorocuHTe3a. CBeToBas U TEMHOBas
¢bazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogykTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHre3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUPYIOLIHE
OakTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOAOPOJHbIE OaKTeprn. 3HaUYCHHE XEMOCHUHTE3A.

AHarpobHble opraHu3Mbl. Buael Opokenus. [IpoaykTel OpokeHUs U UX UCHOJIb30BaHUE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO30YIUTEIH
OoJe3HeN.

AdpoOHBIE OpraHu3Mbl. JTalbl SHEpPreTuueckoro oobmeHa. IloAroToBUTENBHBIN 3Taml.
I'mukonu3 — 0ECKUCIOPOIHOE PACIIEIUIEHUE TTTIOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE JAbIxaHHWe. Poiab MUTOXOHAPHI B mporeccax
Oouosnoruueckoro okucieHus. lluxnnueckue peaknuu. OxucnurenbHoe (ochopuaupoBaHue.
Onepeusi membpannozo epaduenma npomonos. Cunmez ATD: paboma npomonnoti ATD-
cunma3zvl. IlpeumymiectBa a’poOHOro IyTH OOMEHa BEUIECTB Iepel  aHadpPOOHBIM.
O} heKTHBHOCTH PHEPTETUIECKOTO OOMEHA.

JdeMoHcTpauuu

IToptpetsr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTocuHTE3», «IDHEpreTUUeCKUid oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYJOBaHUE I IPUTOTOBIEHUS MIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopHasi padora «/I3ydeHune kaTaauTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha puMepe
aMMJIa3bl WK KaTaslasbl)».



JlabopaTtopnasi padora «M3ydeHwe (QepMEeHTATHBHOTO pacIICIUICHUS TEPOKCHUAA
BOJIOPOJAa B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopatopHas pa6ora «CpaBHEHHUE NMPOLECCOB (POTOCHHTE3A U XEMOCUHTE3a».

JlabopaTopHas pabdora «CpaBHEHHE MPOIECCOB OPOKCHUS U IBIXaHUSD).

Tema 7. HacsencrBenHasi uH(GopManus M peajn3amnus e€é B KJeTke

Peakuum marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanumsi HacneacTBeHHOHW uHGpopMmanuu. ['eHeTHYecKuil KOJI, €ro CBOWCTBA.
Tpanckpunuus — marpuusbiii cuHte3 PHK. IIpuHIMNGI TpaHCKpUIIIMU: KOMIUIEMEHTAPHOCTD,
AHTUMNAPAIICTBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocunTese Oemka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzanys reHoMa y IpoKapuoT U
9yKapuoT. Perymsius akTHBHOCTH T'€HOB y IpokapuoT. [ 'unoresa onepona (P. Kakoo, XK. Mano).
Monexynapnvie mexanusmvl dSKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomol 2cenos. Perynsinus 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounbli romeocTas.

Bupycer — HekieTouHble (GOPMBI )KU3HH U O0IHMraTHbie mapa3utbl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. Kusnenwnwviti yuxn [HK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpanHckpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a00neBaHus YyenoBeKa, )KuBOTHbIX, pacteruid. CITN I, COVID-19, conmnansabie
Y MEIUIMHCKHE MTPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6orvuux maccueos («bigdata») cmpyxmyproix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyure. Ilpoepammupyemvie ghynkyuu
benxos. Cnocobvl 00cmasKu 1ekapcms.

JdeMoHCcTpauuu

[Hoptpetsr: H. K. Konbos, /. . iBaHOBCKUI.

Tabmumet u cxembl: «buocunHte3 Oenkay, «['eHetmyeckuit  kom», «Bupycen,
«baxrepuodarmny.

IMpakTuyeckasi padora «Co3nanre MOJCIIU BUPYCay.

Tema 8. ’KuzHeHHBIH HHKJI KJIETKHU

Knerounsnii mukmn, ero mepuonsl u perymsaius. Uuarepdaza u muto3. OcobeHHOCTH
MpoIieccoB, MpoTekaromux B uHTepdase. [loaroroBka kietku kK aeiaeHuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKU), CHUHTETHUYECKMH M IMOCTCUHTETUYECKUH (MPEeMUTOTUYECKHI) MEepHOIbI
uHTEp(Da3bIL.

Matpuuneii  cunre3 JHK -  permmmkxanusa. IIpunnmner  pernmmkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  TOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIMAPAJUIENIbHOCTh. MeXaHu3M
perunkanuu J{HK. Xpomocomsl. Ctpoenne xpomocoMm. Ternomeps! u Teomepasa. XpoMOCOMHBIN
Ha0op KJIETKM — KapHOTHIl. JUTMIOMIHBIA M TarulouaHbli Habopel XpoMocoM. ['omonoruyHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaJuu MHUTO3a W NPOUCXOJAIINE B HUX MPOLECCHl. THIIBI
muto3a. Kaproknnes n nutoknsnes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuuss mMuroTHueckoro uukia kietkdu. [Iporpammupyemasi kieToyHas rubenb —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, PyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmul nporugepayuu,
ougepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemxay — buoungpopmamuyeckue
MoOoenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabmuipl u cxembl: «Ku3HEHHBIM LUK KIeTKW», «Muto3y», «CTpoeHHne XpoMocom,
«Pemmukanus JITHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpompenaparbl: «MHTO3 B KIETKax KOpeuIka
JTyKay.

JlabopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIPENapaTax».

JlabopaTopHnasi pa6ora «HaOnroneHne mMuTo3a B KIIETKaX KOHYMKAa KOpELIKa Jyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoeHue 1 (PYHKIIUM OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJOHHUAJBHEIE,
MHOT'OKJICTOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KUIHEACITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJTHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpyTrHe NpoTUCThl. KonoHuanbHbie
OpTraHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIETOYHOTO OpraHu3ma. TkaHHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusM kak eauHoe 1enoe. I'omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasl, IOKPOBHAs,
MIPOBOJAIAsA, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHMs, QYHKIMA U pacHOIOKEHUS
TKaHEH B OpraHax pacTEHHM.

TkaHu )KMBOTHBIX U Y€TIOBEKA. THUITBI )KUBOTHBIX TKAHEH: STTUTEINAIbHAS, COCIMHUTEIIbHAS,
MbIedyHast, HepBHas. OCOOCHHOCTH CTPOCHHUS, QYHKIIUH M PACIOJIOKEHUS TKAaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U TeHEPATUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranuzmoB. Kapkac pactenuii. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>xHbI 1 BHyTpeHHHH cKkeneT. CTpOeHHEe U TUTIBI COSTUHEHUS KOCTEH.

JIBroxkenue oOpraHu3MoB. JI[BMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBO€, pECHHUYHOE. JIBM)KEHHE MHOTIOKJIETOYHBIX PACTEHWI: TPONU3Mbl M HACTHH.
JIBu>KeHMe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBeKa: MbllieyHas cucrema. Pednexc. CkenerHeie
MBIIIIIBI U UX padoTa.

[Tutranue opranuszmoB. [loryomieHne BOJbI, YTIAEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHussmMu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOUYHOE NUIIEBAPEHUE.
[IuraHnne MO3BOHOYHBIX JKUBOTHBIX. OTHENbl MUILEBAPUTENBbHOrO TpakTa. [IuiieBaputenbHbie
xenesbl. [InmeBapurenpHas cucTeMa 4esioBeKa.

Jpixanue oprann3MoB. [[pixanue pacrenuid. J{prxanue >xuBOTHBIX. Jnddy3us ra3oB uepe3
MOBEpXHOCTh KIeTKkU. KokHoe apixaHue. JlprxarenpbHas MOBEPXHOCTH. JKabGepHoe U NEroyHoe
nbpIXaHue. JlpIxaHue TMO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCIO0XHEHHE
CTpOeHHUsI JETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenpHash cUCTeMa uYeJIoBeKa. MexaHu3M
BEHTHJIALIMY JIETKUX y MITUIl U MJIEKOMTUTAIOIMUX. Perymnsus npixanus. JprxarenbHbie 00BEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHUu. TpaHcmopt
BEILIECTB y *KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHast cucTeMa O3BOHOYHBIX
KUBOTHBIX W dYenoBeka. Ceprle, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpareHusl.



OBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUS KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX >KMBOTHBIX.
PaGora cepaua u e€ perynanus.

Brinenenne y opranusmoB. Beigenenwe y pacreHuid. BbineneHwe 'y KUBOTHBIX.
CoxpaturenbHbie Bakyosau. Opransl BoieneHus. @uibTparius, CeKpeust 1 00paTHOE BCaChIBAHUE
KaK MEXaHM3Mbl pPa0OThl OpraHoB BblneneHus. CBA3b TOJOCTH Tela C KPOBEHOCHOH W
BBIJICJINTEIIBHONM CHCTEMaMH. BbllereHue y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukw.
Crpoenue u ¢pyHkironupoBanue HeppoHa. OOpa3zoBaHHEe MOYH Y UEIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropsl OaKTepUil U IIUCThI
[IpOCTENIINX. 3allUTa y MHOIOKJIETOUHBIX pacTeHuil. Kyrtukyna. CpencrBa nacCMBHOM U
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHbBIX )KUBOTHBIX. [[OKpOBBI U MX NPOU3BOAHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. VMMMyHHass cuctema denoBeka. KieTOuHBII M TyMOpanbHBIH HMMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIH  cnenuduyeckuid HMMYyHHTET. Teopusi KJIOHAJIBHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3mMoB. Posb BpoXXxIEHHOTO MIMMYHHUTETa B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PasgpaxxumocTte M peryisiuuss 'y OpraHu3mMoB. Pa3apakmMOCTh y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisinus y pacTeHuM. POCTOBBIE BelecTBa M MX
3HAYECHUE.

HepBHast cucrema u peduexTopHas peryisnus y >KMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YCIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y JKUBOTHBIX. OTaesbl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX XHUBOTHBIX. Pediexc u pednexropras mayra. besycioBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHas perynsiiusi U SHIOKPUHHAs CHUCTEMA JKUBOTHBIX M 4esloBeka. JKeresbl
SHJIOKPUHHOM CHCTEMBI M HUX TOPMOHBI. [leficTBHe TOpMOHOB. B3auMMOCBSA3b HEPBHOW H
SHAOKPUHHOU cucTeM. ['umnoranamo-rumnodusapHas cucreMa.

JdeMoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OTHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIINY,
«baktepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHui», «CucTteMbl OpraHos
ITI03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEe CTpOEHHE HaceKOMbIX», «TKaHM pacTeHUI»,
«KopueBbie cuctembl», «CtpoeHue credias», «CTpoeHHe IMCTOBOM IUIACTHMHKW», «TkaHu
KHUBOTHBIX», «Ckener uenoBeka», «llumeBaputenbHas cucremay», «KpoBeHocHas cuctemar,
«JlpixarenpHast cuctema», «HepBHas cucrema», «Koxka», «MpblmeyHas cucremay,
«BpienurensHas cucreMay, « QHAOKpUHHAS cuctemay, «CtpoeHue MbIiby, «MMyHHTETY,
«KumeunononoctHslie», «CxemMa NUTaHUS pacTeHUiD», «KpOBEHOCHBIE CHUCTEMbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue T0XKIEBOTO
yepBsi», «HepBHast cucrema pbiO», «HepBHas cucrema msarymkn», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHas cuctema nruny», «HepBHas cucreMa MIIEKONMMTAIOMIUXY,
«HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHKpOIpenaparsl TKaHE, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, repOapuy pacTeHUl pa3HbIX OTAENOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMH OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIOBEKa,
o0opyi0BaHue JIJIsl JEMOHCTPAIMK TOYBEHHOT'O ¥ BO3AYILIIHOTO MUTaHUs PACTEHUH, pacIIeTIeHUs
KpaxMajsa v 0eJTKOB o] IecTBHEM (epMEHTOB, 000PYI0BAHUE TSI IEMOHCTPAITUHU OIIBITOB TIO



W3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKMX, MEXAaHM3Ma JbIXaTENIbHBIX JBM)KCHUH, MOJIEIH
TOJIOBHOT'O MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «l3yueHne TKaHEel pacTEHUI.

JlaGoparopHasi padora «l3yueHne TKaHel KUBOTHBIX.

JlabopaTopHasi padora «/I3yueHue opraHoB IIBETKOBOT'O PACTEHUSI.

Tema 10. Pa3mHoxeHHMe U pa3BUTHE OPTAHU3MOB

@DopMBbI pa3MHOKEHUS OPTraHU3MOB: Oecrosoe (BKItoUYasi BEr€TaTUBHOE) M TIOJIOBOS. BHIbI
0€ecroJIoro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYJIIAIHMS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxenue. [lonoBble kieTku, win ramersl. Meio3. Craaun Mehosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buonornyeckuii CMbICH MeHO3a U IIOJIOBOIO
nporecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazputue. ['amerorenes y xuBoTHBIX. [1omoBbIe sxene3sl. OOpa3oBanue
U pa3BUTHE MOJOBBIX KIEeTOK. CiepMarorenes u ooreHe3. CTpoeHue nojI0BbIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopgoeenesz — 00ua uz enasuvix npooaem smopuonocuu. Konyenyus mopgoeernos u
mooenu mopgoeenesa. Ctaauu 3MOpHOreHe3a KUBOTHBIX (Ha mpumMepe Jarymkn). pobnenue.
Tunber apobnenus. /Jemepmunuposannoe u HedepmunuposanHoe opodaenue. bracmyna, munv
onacmyn. OcoOEHHOCTH IPOOJICHUS MIICKOMUTAIOMINX. 3apObIIIEBbIE JTUCTKH (TacTPYJISIH).
3aknajKka OpPraHOB W TKaHEW U3 3apOoAbIILEBbIX JHUCTKOB. B3aumHoe BiusHHE dYacTeil
Pa3BHUBAIOIIETOCS 3apO/IbIia (AMOpHUOHANIbHAS UHAYKIINA). 3aKIaKa Ij1aHa CTPOSHUS 5KUBOTHOTO
KaK pe3yJbTaT MepapXHUeCKUX B3aUMOJICHCTBUI TeHOB. BiusiHue Ha SMOpPHOHAIIEHOE Pa3BUTHE
pa3UYHBIX (PAaKTOPOB OKPYIKAIOIIEH CPEIBI.

Poct u pasButue xuBOTHbIX. [locTomMOpuoHanbHbIl nepuon. Ilpsimoe u Hempsmoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunbel pocta >XUBOTHBIX. DaKTOpBl PETYISIMU POCTa >KUBOTHBIX M uejoBeka. Craauu
MOCTAMOPHUOHANBHOTO PAa3BUTHUS y JKUBOTHBIX M 4eloBeka. llepnoabl OHTOTEHE3a uenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MTPOLECCHI.

Pasmuoxenue u pa3Buthe pacrenuil. 'ametodur u ciopoput. Meiio3 B JKU3HEHHOM LIUKJIE
pactenuii. O6pa3oBanue crop B mpoiiecce Meiio3a. ['lamerorenes y pacrenuii. Ommio10TBOPEHUE U
pa3BUTUE PACTUTENBbHBIX OpPraHu3MoB. JIBOITHOE OIIOAOTBOPEHUE Y UBETKOBBIX PACTEHUHU.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYJISLUU OHTOTE€HEe3a Y paCTeHHUH U )KUBOTHBIX.

JdeMoHCcTpauuu

[Hoptpetsr: C. I'. Hapamun, X. [lInemasn.

Tabnuiel 1 cxeMmbl: «BereraTuBHOE pazMHOXKeHHUE», « TUTIBI GECIONOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXeHHEe »HBIIIeHb», «Pa3MHOXXEHUE THAPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue SMIEKIETKH M CIEPMAaTO30UAa»,
«OCHOBHBIE CTaIUU OHTOTeHE3ay, «[IpsAMoe u HenpsMoe pa3BUTHE», «Pa3BUTHE MAaCKOTO KyKay,
«Pa3zButne capanum», «Pa3Butue nArymku», «J/[BoliHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsH OAHOAOJBHBIX M JABYAOJBHBIX pAacTeHUN», <«KW3HEHHBIA ITUKII
MOPCKOU KanmycCTbI», «KU3HEHHBIA UK MXa», «  KU3HEHHBIN IIUKJI TAIOPOTHUKAY, <« KW3HEHHBIN
LUKJI COCHBI».



O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOTIPETIAPATHI SIMIIEKIIETOK U CIIEPMATO30HI0B,
Mozenb «L{uK pa3BUTHS JISATYLIKWY.

JlabopaTtopHass pabGora «l3yyeHue CTpPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEnaparax».

IIpakTnyeckas padora «BplsBIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIEN MO3BOHOUYHBIX
KUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUN.

Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHN3MoOB

Hcropus cTaHOBIICHUS U pa3BUTHUS TCHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pu3a,
T. Moprana. Posib oTeuecTBeHHBIX YU€HBIX B pa3Butun reHeTuku. Padorsl H. K. Konsiosa, H. 1.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE MOHATHUSL M CUMBOJIbI. | OMOJIOrMYHbBIE XPOMOCOMBI, AJIJIEIbHbBIE
TeHBbI, aJbTEPHATUBHBIC TPU3HAKH, JAOMHHAHTHBIA M PELECCUBHBIA MPU3HAK, TOMO3UTOTA,
reTepOo3UroTa, YMCTas JIMHUS, TUOPUABI, TeHOTUN, (eHOTHI. OCHOBHBIE METOJAbI TE€HETHKH:
TUOPUA0IOTHUECKUA, TUTOJIOTHUYECKHM, MOJIEKYIISIPHO-T€HETHYECKHIA.

JdemoHncTpanumn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeen-Pecockuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMBI CKPEIIIMBAHUS.

JlabopaTopHasi pa6oTa «/lpo3oduiia kak 00bEKT FreHETHICCKUX HCCIICIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Mouorubpuanoe ckpemubanue. [lepBoiif 3akon MeHens — 3aK0H eAIMHO00pa3usi THOPUIO0B
nepBoro nokoJjieHus. [Ipapuino nomuaupoBanus. Bropoiil 3akon MeHnzens — 3aKoH pacilernieHus
npu3HakoB. LluTonorndyeckne OCHOBBI MOHOTHOPHUIHOTO CKpeIIuBaHWA. [ MIIOTE3a YHCTOTHI
ramer.

AHanusupyroniee  ckpemuBaHue.  [IpoMexxyTOuHBId ~ XapakTep  HAacCJeIOBaHUS.
Pacuiennenue npu3HakoB py HEMOJIHOM JOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeIOBaHUs MPU3HAKOB. [[uTomornyecke OCHOBBI AUTUOPUTHOTO CKpPEIIBAHHUSL.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrenyieHHOe Hacel0BaHue
T€HOB, HApYIIEHNE CLEIUICHUS MEXy TeHaMi. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mosra. XpOMOCOMHBIM MEXaHU3M ONpPENEIEHUs 10Jla. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOTaMeTHBI M TE€TepOraMeTHbI NOJI. ['eHeTHueckas CTPyKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npru3HaKoB, CHEIIIEHHBIX € TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llneloTponuss — MHOXECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHBI auien3M. B3anMoneicTBUe HeaulebHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [lonmnmepusi.

['eHeTMYEeCKHMT KOHTPOJb pA3BUTHUS PACTEHUW, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(U3MOIOTNUECKUX TPOIIECCOB, MOBECHHUS U KOTHUTUBHBIX (PyHKIUH. [ 'eHeTHUecKue MEXaHU3MBbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO3IUH — MHUKPOOHOMY.
I'enernyeckue acnekThl KOHTPOJISI M M3MEHEHUsl HACJEeICTBEHHON MH(pOpMaluu B MOKOJEHUSIX
KJIETOK 1 OPTaHU3MOB.

JdeMoHCcTpauuu

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



Tabmuuer u cxemsl: «IlepBbiit u BTOpOil 3akoHbl Menaemns», «Tperuit 3akoH Menzaemns»,
«Ananusupymoliiee ckpemupanue», «Henonnoe nomuHupoBanue», «CUEIIIEHHOE HACIEA0BaHUE
MIPU3HAKOB y Apo30duiibly, «['eHeTnka momay, «Kapuorumn yenosekay, «Kapuotun npo3oduisn,
«Kapuotun ntuuen», « MHOXKECTBEHHBIN aJllIenn3M», «B3auMoaeiicTBrue reHoBY.

O6opynoBaHue: MOJAETb JJsl IEMOHCTpPAIlMU 3aKOHOB €JMHO000pasusi rHOpHI0B IEPBOIrO
MOKOJIEHUSI U PACIIEIJICHUS NPU3HAKOB, MOJEIb Il JEMOHCTPALlMU 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJAEIb JUJIs1 IEMOHCTPALMH CLEIUIEHHOTO HACJIeI0BaHUs ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIripenapar: «/[pozodpumay.

IIpakTnyeckas padora «3yuyeHue pe3yabTaTOB MOHOTHOPHAHOTO CKpEUIMBAHUS Y
TPO30(UITBD».

IIpakTnyeckas padora «M3yueHue pe3ynbTaTOB IUTHOPHIHOTO CKPEIIMBAHHS Y
TPO30(hUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBue reHotuna u cpensl npu GopmupoBaHuu (eHoruna. M3MeHUMBOCTH
npu3HakoB. KayecTBeHHbIE W KOJMYECTBEHHBIE MpPU3HAKUM. BuAabl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJICICTBEHHAS.

Monudukanrontnas U3MeHUMBOCTh. Ponib cpeasl B opmupoBaHuM MOAU(DUKAIIMOHHOM
n3MeHuuBocTl. Hopma peakuuu npusHaka. BapuannoHHbIN psii ¥ BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

'eHoTununueckass wu3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHYMBOCTH. Bujbl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, My TallHOHHASI.

KoMOuHaTHBHAs M3MEHUYMBOCTh. MeH03 | IOJIOBOM IMPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHUHM F€HETUYECKOTO Pa3HOOOpa3us
B IIpeJIeJIax OJIHOTIO BHU/IA.

MyTanuonHass M3MEHYUMBOCTh. Buabl MyTaumii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIepHBIE W IUTOIUIA3MAaTHYECKHUE MYTallUH.
CoMaruueckre W TMOJOBble MyTanud. [IpudMHBI BOSHUKHOBEHHS MyTaluil. MyTareHsl W HX
BJIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJIOTHMYECKHX
psgoB B HacnenactBeHHoW wu3MeHunBocTH (H.M. BaBunoB). BresnepHas HM3MEHUYHMBOCTH H
HACJIEIACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdeMoHCcTpauuu

[Toptpetsr: I'. ne ®pus, B. Uoranuncen, H. 1. BaBunos.

Tabmumer u cxembl: «Bunbl u3meHunBOCTHY, «MoOAMPHUKAIMOHHAS W3MEHYHBOCTHY,
«KomOuHaTHBHAS U3MEHUUBOCTHY, «Meito3», «OmnogoTBopeHuey, «I eneTnueckue 3a001eBaHms
yesnoBekay, « Buapl myrauumiiy.

O6opynoBaHue: KMBbIE W TepOapHbIC HK3EMIULIPHl KOMHATHBIX PACTEHUMN, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJIAMU H3MEHYUBOCTH.

JlabopaTopnass padora «VccrnemoBaHue 3aKOHOMEpPHOCTEH  MOAUGPUKAIMOHHON
W3MEHYHUBOCTH. [locTpoeHrEe BaprallMOHHOTO psiJia U BApUALMOHHONW KPUBOM.

IIpakTuyeckasi padora «MyTtaruu y Apo30duiibl (Ha TOTOBBIX MHKPOITpEnapaTax).

Tema 14. I'enHeTnKa Yel0BeKa

Kapuotun denoBeka. MexayHapoaHass mporpaMMa HCCIEIOBaHUS T'€HOMAa YeEJIOBEKa.
Metoapl U3ydeHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHM,
MOMYJISAIUOHHO-CTATUCTUYECKUH, MOJICKYISIpHO-TeHETHYeCKUil. COBpEMEHHOE ONpeAcIICHUE



TE€HOTHIA: NOJHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4ncie ¢ nomoupro [11P-
aHanuza. HaciencrBennble 3a001eBaHus yeinoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YeTIOBEKa.
bone3nn ¢ HacneACTBEHHON MNPeapacloyiOKEHHOCThIO. 3HAYEHHE MEIULHUHCKON T'€HETHKH B
NPEJOTBPALLICHUH M JICYEHUM TEHETHUYECKUX 3a00sieBaHMI dYeroBeka. MennKo-TeHEeTHUECKOe
KOHCyJIbTUpOBaHue. CTBONOBbIE KIETKU. [[oHATHE «TeHeTnYeCKOro rpy3a». DTUYECKUE aCIIEKThI
UCCIIEIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl MOBBIINICEHHON YYBCTBUTEIBHOCTH YEIOBEKA K (PU3NYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYKarollel cpenpl. l'eHerndeckas MNpeapacroioKeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanuu

Tabmuusr u cxemsl: «Kapuotun udenoBekay, «MeToapl U3yUYEHHs] TEHETUKU YEIIOBEKay,
«I"eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBiI€HUE U AaHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi Oprann3mMoB

JlomecTukanuust ¥ celeKuus. 3apOoXACHUE CEIeKUUH U JomecTukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpasus KyJIbTypHbIX pacTeHuil. Poib cenexkiuu
B CO3JIaHUU COPTOB PACTEHUH U OPOJ )KUBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH FTOMOJIOTMYECKUX
psAI0OB B HAcleACTBeHHOM m3meHuuBocT H. M. BaBuioBa, ero 3HaueHue Uil CEIEKIMOHHOMN
paboThLI.

MeTtobl ceneKIMOHHOM paboThl. VICKyCCTBEHHBIH OTOOP: MAacCOBBIA M WHIAMBUAYATbHBIN.
Oranbl KOMOWHAIMOHHOHN celeknuu. VcmpiTanue mpou3BoamTeneii mo motomMctBy. OTOOp 1O
TCHOTHITY C ITIOMOIIBIO OIICHKH ()eHOTHIIa TOTOMCTBA ¥ OTOOP IO T€HOTHUITY C TIOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CeNeKIMOHHOW paboThl. PanuanuoHHbI u
XAMAYECKH MyTareHe3 KaK WMCTOYHHUK MyTalUd y KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonb30BaHre reHOMHOIO pelakTUpOBaHUs U MeTo10B pekoMOnHaHTHBIX JIHK mist monyuenus
HCXOJHOTO MaTepuaa JUlsl CEJIEKLNN.

[lonyyenne monumuionnoB. BuyTpuBuiosas rubpuauszanus. binzkoponcTBeHHOeE
CKpelllMBaHue, WK UHOpuauHT. HepoacTBeHHoOe ckpemuBaHue, WK ayTOpuAUHT. ['eTepo3uc u
ero npuuuHbl. lMcmonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas ruOpHIU3aIMs.
[Ipeononenne Oecrogusi MEXBUAOBBIX THOPUAOB. JOCTHMXKEHHs CEJIEKIUH PpAacTeHUH W
KUBOTHBIX. «3€1EHASI peBONIOYULY.

CoxpaHeHHe U HU3y4YEHHE T'€HETUYECKUX PECYpCOB KYJIbTYpHBIX PAaCTEHHM M HUX TUKHUX
poauueit 1 co3AaHusl HOBBIX COPTOB U I'MOPUJIOB CEIBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
cOXpaneHue U ynpasieHue 2eHemuidecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS] CYWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008AHUL, Nepedosblx uoell u
NepCcneKmueHbIX MexXHON02U.

JdeMoHcTpauuu

[Toptpetsr: H. 1. Basunos, 1. B. Muuypum, I'. 1. Kapneuenko, I1. I1. Jlykbsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxemsl: «LIeHTpBI MPOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTypHBIX PacCTEHHI»,
«3aKOH TOMOJIOTMYECKHX PSAAOB B HACJIEACTBEHHOM W3MEHUYMBOCTH», «METOABI CENEKINN»,
«OT1nanénnas rudbpuauzanusy, «MyTrarenesy.

JlabopaTopnasi padora «/I3yueHue copToB KyJbTYPHBIX PaCTEHUI U MOPOJ JOMALIHUX
KUBOTHBIX).



JlabopaTopHasi padora «l3yueHne METOJOB CENEKIIUN PACTEHUII.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUI».

Jdkckypeusi «OCHOBHbBIE METOJbl M JIOCTUIKEHHUS CENIEKLIMU PAaCTEHUH M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHbBIM y4acTOK, B TEINIMYHOE
XO035IICTBO, B J1a0OpAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOT'O LIEHTPA)».

Tema 16. BuoTexHo10rusi M CHHTEeTHYeCKAsl OM0JIOT U

OOBeKThl, HUCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOUHbIE M TKAHEBbIC KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTuka. TpaauuuoHHas OMOTEXHONOIUA: XJyeboleueHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOEINE. MukpoOuronoruyeckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  II€JICHAIIPABJIEHHOTO  W3MEHEHUS W
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbIO IIOJIYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIUX
HE BCTPEUAIOIINECs B IPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas nuxkeHepus. MeTonbl KylbTypbl KJIETOK M TKAaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas rudpuamszanus M coMaTHUecKuil smOpuorenes. Mcmonb3oBaHue
TaluIONI0B B CEIEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvsosanue
MOHOKIOHANbHBIX U NONUKTOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJOTBOPEHHUE.
PexkoHcTpyKIMs SIMLIIEKIIETOK M KIIOHUPOBAaHUE )KUBOTHBIX. MeTOA TpaHCIUIAaHTALMU 1ep KIETOK.
Texnonoeuu  0300po6NeHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO2O — PA3MHOICEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYUPOBAHME
pexombunantueix JHK. Coszdanue mpanceennvix opeanusmos. JlocTkeHUS W TEPCIEKTUBBI
XPOMOCOMHOW M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKME M ATHYECKHE NpoOjIeMbl TI'€HHOM
WHXEHEPUH.

Menumuackue ouorexnonoruu. [loctrenomuas uugpposas meauuuua. [11P-nmuarnocruka.
MeTabon0MHBINM aHaIU3, TEHOLIEHTPUYECKHUH aHaIl3 IPOTEOMa YeJIOBEKa JIJIsl OLEHKU COCTOSHUS
€ro 3/10poBbs. Vcnoap30BaHNEe CTBOJIOBBIX KJIeTOK. TapreTHas tepanus paka. 3D-OnonHxxeHepus
U1 pa3paboTKK (yHIAMEHTAIBHBIX OCHOB MEIMLIMHCKUX TEXHOJIOIUH, CO3/1aHUSI KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUN TPEXMEpPHOro OMONPHUHTUHIA U cKaoiaauHra JUisl pereHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIIMHBI.

CoznaHue BEKTOPHBIX BAaKLMH C ILENbl0 OOecrieyeHUus: KOMOWHUPOBAHHOM 3alUTHI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJIEKYISIPHBIX MeXaHM3MOB (yHKIMoHHpoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOINX 0COO0 OMacHbIe 3a00J1€BaHMs YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmuuet u  cxemsl: «lcmonb3oBaHMe  MHMKpOOPraHM3MOB B IPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KileTrounas nHxkeHepus», «I eHHass HHXXEHEPUSD.

JlaGopatopHas padora «/I3yueHre 00beKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llomydyeHre MOTOYHOKHUCIBIX IPOLYKTOB.

Ikcekypens «bruorexHoaorus — BaxHeas mpou3BoJUTeNbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaenue U pa3BUTHE IBOJTIOIHOHHBIX MPeEACTABJEHUI B OM0JIOTHHN
OpomonronHas teopust Y. Jlapsuna. [Ipeanocsiiky BOSHUKHOBEHUS JapBUHU3MA. JKU3HB
U Hay4Has aesrenbHocTh Y. JlapBuHa.



JIBuwkyie cuibl 3Boionuu  BugoB no Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
Pa3MHOXKEHHUS OPraHu3MOB, HACJIEJICTBEHHAs W3MEHYMBOCTb, Oopbba 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTH4eckoi Teopuu Bosonnu (CTD). HeliTpaiibHas Teopus 3BOJIOIHH.
CoBpemeHHas HBOJIIOLMOHHAS Ouosiorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHUHBI MUPA.

JdeMoHcTpauuu

IToprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepuxos, . U. llImansraysen, . Xonnein, [. K. benses.

Tabmuupr u cxemel: «Cucrema xuoid npuponsl (o K. Jlunnero)», «JlectHuna >KuBbIx
cymects (o Jlamapky)», «Mexanuszm GopMUPOBaHUS IPUCTIOCOOICHUN Y pACTEHU U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmipyrta myremectBus Y. Jlapsuna», «Haxonku Y. Jlapsunay,
«DopmbI 60pBOEI 3a cymiecTBOBaHUEY, «Iloposl roy6ein», «MHOTrooOpa3ue KylIbTypHBIX (GOpM
KammycTbl», «lloponmbl momamHuUX KUBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BHAOB (mo Y.
HapBuny)», «CxeMa COOTHOILIEHHUS MABIKYIIUX CHUJ 3BOJIOUUN», «OCHOBHBIC TOJOXKCHHS
CUHTETUYECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO03BOTIONNSA U €€ pe3yabTaThl

[Momynsmust kak sneMeHTapHas eAuHHIa SBOMIONUH. COBpEeMEHHBIE METOHBI OLIEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl MOMyIsauuid. Mi3MeHeHne reHoQoH 1a MOMYJISIUYA KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH TreHeTudeckoro paBHoBecus JIx. Xapnau, B.
BaitnGepra.

OneMeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) SBOJIONMU. MYyTAalMOHHBIA IpoOLEecC.
KomOunaTuBHas ©13MEHYHBOCTB. J{peiid reHoB — cirydaliHble HeHAPABICHHBIC H3MEHEHHS YaCcTOT
aeneld B monyisnusax. DPQext ocHoBarens. Ipgexm Oymoviiounoeo copaviuka. ChudiceHue
2EHeMUYeCcKo20 pa3Hooobpasus. npuyunsl u cieocmsus. Ilposenenue s¢ppexma opetigpa cenos 6
oonvuwux u maneix nonyiayuax. Murpamun. M3onmaumus  nmomyssiumii:  reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruueckast (pernpoyKTUBHAas).

EctectBeHHbIll 0TOOp — HampaBisiouil ¢akrtop sBoyoLMU. POPMBI €CTECTBEHHOTO
oTOopa: IBMXKYLIUH, CTAOWIM3UPYIOLIUH, pa3pbiBatolvii (Iu3pyntuBHbI). [lonoBoit otOop.
Bo3HUKHOBEHNE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[IprcnocoO0aeHHOCT, OpPraHU3MOB Kak pe3yjibTaT MHUKPOIBOMIONMH. BO3HUKHOBEHUE
npucnocoOIeHui y opranu3zMoB. Apomopdo3sl U uauoanantauu. [Ipumepst npucnocoOaeHu y
OpraHM3MOB:  MOpQoJorudyeckue, (HU3NOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3oBaHue kak pe3ysbTaT MUKPO3IBOJIOLUU.
M3omsaumst — xomroueBoit (aktop BupooOpazoBaHus. I[lytm u crmocoObl BHUI000pa3OBaHMS:
ajutonaTpudeckoe  (reorpaduyeckoe), CHUMMIATpPHUEeCKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anus). JauTeabHOCTb SBOTIOIMOHHBIX ITPOIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OHMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp 3BOmrOnMOHHOM Ouonormu B pa3pabOTKEe HaydHbIX METOJIOB COXPAaHEHHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONMS U KOABOJIOLHMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(hopMUpOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHCcTpauuu

[Toptpersr: C. C. UetBepukos, 3. Maiip.

Tabmuis! u cxembl: « MyTalMOHHAas U3MEHYUBOCTEY, «[lomysiroHHas CTpyKTypa BUIay,
«Cxema mposiBIeHHMs 3akoHa Xapau—BaiuOepray,  «/IBmKynme  CHIBI  DBOJIOIUAN,



«IKOJIOTUYECKAsT HM3OJISAIMS TOMYJISAIUA ceBaHCKOW Qopenny, «l'eorpaduueckas U30IAIUS
JUCTBEHHUIIBI CUOMPCKOM U JINCTBEHHUIIBI JaypcKoiy, «llomynsainnoHHble BOJIHBI YHCICHHOCTH
XHUIIHUKOB M KepTB», «(Cxema HeWUCTBUSA eCcTeCTBEHHOro ordopa», «Dopmbl O0oppOBI 3a
CYILIECTBOBAHUEY, «npycrpuanbHbIi MEJIAHU3M», «OKussle HCKOIIAEMBIEY,
«ITokpoBUTENBCTBEHHAs! OKpacka MXHUBOTHBIX», «llpenymnpexnaromas okpacka >KMBOTHBIXY,
«Dusnonoruueckue anantanum», «[Ipucnoco0ieHHOCT OpraHM3MOB U €€ OTHOCHTEIbHOCTDY,
«Kpurepun Buma», «Buabl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BugoOOpa3zoBaHMe TPEX  BHUIOB  JIAHMABIIICH»,
«DKOJIOTHUECKOE BHI000pa3oBaHMe BHJIOB CHHHI», «[lomummonnsl pactenuity, «KamycTHo-
pEeNCUHBIA THOPUIY.

Ob6opynoBanue: repOapuy pacTeHUN, KOJJICKLIMUM HACEKOMBIX, Yyyesa MTHUIl U 3Bepei ¢
MpUMepaMu Pa3IUYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3TUIHBIMU CIIOCOOAMHU.

JlabGopaTopHas pabdora «BrisBieHrEe NU3MEHYHMBOCTH Y 0COOEH OHOTO BHIA.

JlabopaTtopnass pabora «lIpucnocobiiennsi OpraHu3sMOB U UX OTHOCHUTEJIbHAS
11EJIECO00Pa3HOCTEY.

JlaGopaTopnas pa6ota «CpaBHEHHE BUAOB 110 MOP(OIOTHUIECKOMY KPUTEPHION.

Tema 3. MakpodBotionus U eé pe3yjbTaTbl

Mertoabl nu3ydeHus: Makpo3BoJitouu. [laneoHTonornueckue MeTo1bl U3y4eHHUs! SBOIIOLUH.
[Tepexonubie Gopmbl U PUITOTEHETHYECKHUE PSIIBI OPTaHU3MOB.

buoreorpagpuueckue Metonsl u3zydeHus osBomonuud. CpaBHeHue ¢uopbl U (payHbI
MaTEpHUKOB U OCTPOBOB. bruoreorpaduyeckue oomactu 3emiau. BUabI-35HIEMUKH U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUICCKUE METOIBl M3yUeHUS SBOJIOIUU.
['enernyeckue MeXaHHU3Mbl HBOJIIOLIMKM OHTOI€HE3a M TOSBIICHUS HBOJIIOLIMOHHBIX HOBILIECTB.
['oMosiornuHble ¥ aHaJIOTMYHbIE OpraHbl. PyuMeHTapHble opraibl U aTaBU3Mbl. MOJIEKYJISIPHO-
reHEeTHYeCKue, OMOXMMUYECKHMEe M  MaTeMaTHYeCKHe METOJIbl H3YyYEHHUS  SBOJIIOLUU.
I'omosnoruunsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTAIIUU U IBOJIIOLIKS TEHOMOB.

OOmme 3aKOHOMEPHOCTH  (ImpaBWia) HBOMIOUMU.  [lpunyun  cmenvl  DyHKYUl.
Heo6patumocTs 3Bosrony. AanTuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJOLHH.

JdeMoHCcTpauuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl U cxembl: «OUIOTEHETHYSCKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
smepb», «Creronedans», «Punnogursy, «CemeHHble manopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlpelid koHTHHEHTOBY», «PemukThl», «HavanbHble cTaanu SMOPHUOHATBLHOTO
pa3BUTHA IO3BOHOYHBIX )KMBOTHBIX», «] OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbD», « Py IHMEHTBD»,
«ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpbI 4YeIOBeKa M IIMMIIAH3e», «[J1laBHBIE HaINpaBICHUS
3BOJTIOLIMMY, «O0I1IHE 3aKOHOMEPHOCTH SBOJIFOIIHI.

O6opynoBaHue: KOJUIEKIMH, repOapuH, MYJSDKM HCKOMAeMbIX OCTaTKOB OPIraHHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IIpoucxoxkieHue U pa3BUTHE KU3HU Ha 3emiie

Hayunble THMOTE3bI NPOMCXOXKAEHUS JKU3HM Ha 3emie. AOHOreHe3 U MaHCIEepMUs.
JloHayuHble TPEICTaBICHUS O 3apOXKIECHUU >KU3HU (KpealuuoHHU3M). ['umore3a MOCTOSIHHOTO
camMo3apo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [Tacrepa.
[TpoucxosxaeHne >Ku3H1 1 acTpoOUOIOTHsl.



OcHOBHBIE dTanbl HEOpraHWYECKOH BoMoNMU. [ImanerapHas (reojloruueckas) dBOIOIH.
XuMmuyeckasi 3BOJOLNS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIECTB W3 HEOPraHUYECKHUX.
Omnpit C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Onapuna, runore3a nepBuyHoro OyinpoHa JIkx. XomnjaeiiHa, reHeTnyeckas rumoresa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. opmupoBanue Mmemopan
Y BO3HUKHOBEHHE MMPOTOKIIETKHU.

HUcropus 3emnum u mertonbl e€ wu3ydeHus. Vckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononorust u e€ wmeronel. OrTHocuTenbHass W aOCONIOTHAsT  T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas 1Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanbHble 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIIETOK.
Opomronusi Metabonu3Ma. Bo3HukHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeiXx Ha 3emie coodmectB. Crpomaronutsl. Ilpokapuotsl u
9YKApHOTHIL.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBOJIOIHOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHoBHbBIE 3Tanbl HBOJIOLMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTEHHIA.
Brixon pactenuii Ha cyury. [losiBlieHHe CIOPOBBIX paCTeHUI U 3aBoeBaHUE UMU cylIu. CeMeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHI.

OcHOBHbBIE 3Tallbl 3BOJIOLUHU KUBOTHOr0 Mupa. OCHOBHBIE apoMOpP(}O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBpEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
*UBOTHbIE. JKU3HBb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxaenue ampuduii U penTHIni.
[Ipoucxoxaenne miexkonurtaromux W nrui. [lpuHnun xmoueBoro apomopdoza. OcBoeHue
0€CIT03BOHOYHBIMY H TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xxu3Hu Ha 3emiie 10 3paM U IEpUOJaM: apXeil, MpOTepo30i, Maeo30M, Me3030,
KaifHo30#. O0I11as XapakTeprcTUKa KJIIMMaTa ¥ Te0JIOrHuecKux npoiieccoB. [losBieHne u paciseT
XapaKTEepHBIX OPraHMW3MOB. YTieoOpa3zoBaHHE: €ro YCJIOBMS M BIMSHHE Ha Ta30BbIM COCTaB
aTMocdepsl.

MaccoBble BBIMUpPAHUSI — JKOJOTMUECKHE KpHU3UCHI Mpouuioro. [IpuumHbel U cieactBus
MaccoBBIX BhIMHpaHUil. COBPEMEHHBIN KOJOTHYECKHI KpHU3UC, ero ocobeHHocTH. [Ipobrema
COXpaHEHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OopraHuyeckoro mupa. [IpuHIMnbl Kiaccu@uKanuy OpraHu3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHCcTpauuu

[Hoptpetsr: @. Penu, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. Onapun, Jx.
Xonpgein, I'. Ménnep, C. Munep, I'. IOpn.

Tabmuiet u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3yueHuto
caMo03apoJeHus xku3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «Otansl HeopraHuueckou
sBomonnn», «['eoxpoHonornyeckas mkana», «HaganbHple 3Tanbl OPraHMYECKON 3BOJIIOLMMY,
«Cxema 00pa3oBaHus DYKapHOT MyTEM CUMOMOTeHe3a», «CucteMa >KuBo mpupoasy, «CTpoeHue
BUpyca», «Apomopdosbl pacteHuit», «Punno@ute», «OAHOKIETOYHBIE BOJOPOCIHY,
«MHorokneTounsle Boaopociau», «Mxu», «llamoporHukn», «l['oJ0ceMeHHbIE pacTeHUD,
«Oprasbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHDPa», «ApPOMOp(O3bI
XKUBOTHBIX», «[Ipocteitmme», «Kumeunononoctueiey, «Ilnockue yepsm», «Hnenucronoruey,
«Pw10BIY, «3eMHOBOAHBIE», «IIpecmbikatomuecs», «IItumpy, «Miekomuraromniuey, «Pa3zpurue
JKA3HU B apXEUCKOM 3pe», «Pa3BUTHE XKU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BuUTHE KU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHas: CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTeHUN Pa3IUYHBIX OTAENOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU HIJIOKOXKHUX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4ydYesla NTUL U 3BEpeH, KOJUJIEKLIUU OKAMEHEJIOCTEH, I0JIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPraHUYECKHUX OCTATKOB OPIaHU3MOB.

Bupryanbnasa JjaGoparopHas padora «MogenupoBanue omnbiToB Musuiepa—tOpu no
M3yYEHUIO a0MOTEeHHOTO CHHTE3a OPraHUMYeCKHX COSMHEHH B IEPBUYHOI aTMochepe».

JlabopaTopHnasi pabGora «l3ydyeHue M oONMcaHUE MCKOMAEMbIX OCTATKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTuyeckasi padora «3yuenrne ocoOOEHHOCTEH CTPOCHHS PACTEHUH Pa3HBIX OTICTIOBY.

IIpakTunyeckas padora «/3yueHne ocoOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AaHTPONOreHe3

Pa3zpnensl u 3agaun anTpononaoruu. MeTo1bl aHTPOIIOIOTHH.

CraHoBIIeHHE TPEACTABICHUN O MPOMCXOXKIACHUU 4YEJIOBEKAa. Penuruo3Hble BO33pEHHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUU.

CxoncTBo uyenoBeka ¢ KMBOTHbIMHM. (CHcTeMaTHYECKOE IIOJIOKEHUE  UeJOBEeKa.
CBugerenbcTBa CXOACTBA YENOBEKAa C JKUBOTHBIMU:  CPAaBHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHonornyeckne, (HU3N0IOro-OMOXMMHUYECKHe, MoBeaeHuecKkrue. OTINYusi dYeloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra U BTOPOW CUTHAJIbHOU CHCTEMBI.

JBmxymue cuitel ((pakTophl) aHTpOTOreHe3a: OnoJornuecKue, conuanbabie. COOTHOLICHNE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE cTauu aHTpornorenesa. Pannue yenoBekooOpa3Hbie 00e3bsIHbI (IPOKOHCYIIBI) U
paHHUE MOHTUABI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JHOAeH. ABCTPajIONUTEKd —
JBYHOTHE TNPEIKH JIoACH. UenoBeK yMenblil, MepBble M3TOTOBIEHUS OpyIud Tpyaa. Yenosek
MPSIMOXOISAIIUN U TIEPBBIA BBIXOH JtOJIeH 3a mipeaenbl Adpuku. UenoBek rennenb0eprckuii —
00K MPeOK HeaHIepTalIbCKOT0 YEIOBEKa U YeJI0BEeKa pa3yMHOro. YenoBek HeaH1epTallbCKUM
KaK BHJ JIIOJIEH XOJIOAHOTrO Kiumara. YenoBek pa3yMHBII COBPEMEHHOrO THMA, JI€HUCOBCKHUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMmu Adpuku. [laneoreneTrka 1 najeoreHoMuKa.

DBOJIOIUS COBPEMEHHOI'O uejoBeka. EcTecTBEeHHBbI OTOOp B MOMYJALUSAX YeIOBEKa.
MyTannoHHbI# nporecc u nonuMopdusm. [lonynsimoHHbIe BOTHBL, Apeiid TeHOB, MUTPAIHs U
«3(dexT ocHOBaTEN ) B MOMYJISIHIX COBPEMEHHOTO YeTIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. bonpimme pacel: eBponeoujHas (€Bpaszuiickas),
aBCTpaJIO-HErpOUHAs (PKBAaTOpHAIIbHAS), MOHTOJIOUIHAS (a3UaTCKo-aMepuKaHcKkas). Bpems u
IyTH paccelieHus uejoBeka 1m0 IulaHere. EnuHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IprcrnocobieHHOCTh YelloBeKa K pa3HbIM yCIOBUSM OKpY KaroIien
cpenbl. Bausinue reorpadudeckoil cpeabl u npeiida reHoB Ha Mopdosioruio U (U3UOIOTHIO
YeoBeKa.

MexauciurnianHapasle  MeTOAbl B (u3nueckord (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
DOBOJNIONMOHHASA ~ aHTPOIOJIOTUS U TAJICOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISLUMN.
buocounanbHple  uccrneoBaHMS ~— NPHUPOAbI  yenoBeka.  lccienoBaHue — KOIBOMIOIMH
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHCcTpauuu

[Toptpersr: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacnmos.



Tabmuubl ©  cxembl: «MeTOABl  aHTPOMONOTUM», «[ OMOBHOM MO3T  UEIIOBEKa,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKeNeT uelnoBeKka U CKeJeT MmuMmnanze», «PyaumMeHTsl u
aTaBU3MbD», «JIBIKYIIME CHJIBI QHTPOIIOTEHE3a», «OBOJIIOLIMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpasionurek», «HenoBek ymenbli», «HenoBek npaMoXoaauminy, «JleHUCOBCKUNA YEIIOBEK»
«Heanpepransup», «KpomanboHub», «lIpenku yemoBeka», «ITambl 3BOJIIOLUM YEIOBEKa»,
«Pacel yennoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, IPEIMETOB MaTepualbHON KyJIbTYPhI MPEAKOB
yesoBeka, penpoaykiuuu ((pororpadun) kKapTuH ¢ MU(POTOTUUESCKUMH B OMOJICHCKIMU CIOYKETaMU
MIPOUCXOXKACHUS YelloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEIOBEKa, CKEJET
4eJi0oBeKa, MOJIEb Yeperna 4eJOoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJEIH TOpCca NPEIKOB YEI0BEKa.

JlabopaTopHasi paGora «VI3ydyeHne OCOOEHHOCTEH CTpPOCHHS CKelileTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXJACHUEM.

IIpakTnyeckas padora «/3yueHne 3KOJIOrMUECKUX aJalTallui YETOBEKAy.

Tema 6. Iko10rUs1 — HAyKa 0 B3AUMOOTHOIIEHUSIX OPraHU3MOB U HA/IOPraHU3MEHHBIX
CHCTEM C OKpY:Kawueil cpeaou

3apoxaeHue U pasButHe sKojoruud B Tpyaax A. ['ymbGonsara, K. @. Pymwse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykauésa. Paznenst u 3amaun skonoruu. CBsizb
9KOJIOTUH C APYTUMHU HayKaMHU.

Metoast skonoruu. [loneBbie HaOmMOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOJHBIE U
nabopaTtopubeie. MonenupoBaHue B SKOJIOTHH. MOHUTOPHHT OKpPY>KAIOLIEH Cpelbl: JIOKAIbHBIN,
PErHOHAIIbHBIN U TJI00AIbHBIN.

3HauYE€HHE SKOJOTMYECKHX 3HAHWM I 4esloBeKa. DKOJOTMYECKOE MHPOBO33PEHUE Kak
OCHOBa CBf3€M 4eymoBeuecTBa € Mpupoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
9KOJIOTMYECKON IpaMOTHOCTH HACEJICHUS.

JdeMoHcTpauuu

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuis! u cxemsl: «Paznenst skonorun», «Metoasl akogorun», «Cxema MOHUTOPHUHTA
OKpYKaroIleH CpeabD».

JlabopaTopHasi padora «l3ydyeHne METOA0B YKOJIOTHYECKUX UCCIIEN0BAHUID.

Tema 7. Opranu3msl U cpea 00UTAHUS

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTM ux jaedctBus. Knaccuduxanms
JKOJIOTMUECKUX  (pakTopoB:  aOuoTHueckue, OuoTHUeckue, aHTponoreHHnle.  OOmMe
3aKOHOMEPHOCTHU JielcTBUS 3Kogoruyeckux paxtopos. [IpaBuno muaumyma (K. HInpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue gaxtopsl. CBeT Kak skonoruueckuit axrop. JleicTBre pasHbIX y4acTKOB
COJIHEYHOTO CIEKTPa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIBl PACTEHUH M JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurHanbpHas poiib cBera. @oTonepruoausM.

Temnepatypa kak skonoruueckuid ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBI.
IToiKnI0TEPMHBIE 1 TOMOHOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOIAEPKAHUIO
BogHOTO Oanmanca. Kiaccudukanmst pacteHuii mo oTHomeHWIO K Boje. [Ipucrocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHMA.



Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIIyOMHHAas
MO/NOYBEHHAsI, BHYTPHOpPraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOCHHOCTH cpel OOUTaHHS
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmbl. BHennue v BHyTpeHHUE pUTMbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opraHuzMoB. [lonstue o xusHeHHOU (popme. JKuzHeHHble (HOPMBI
pacTeHMii: JepeBbsi, KyCTapHHUKH, KyCTApPHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJIETHHUE TpPAaBBHI.
XKuznennole (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpoeHus 1 00pa3a KU3HH.

buotnueckue ¢akroppl. Buasl OMOTHYECKHMX  B3aMMOJEWUCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusMm, koomnepamnus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyieOHMYecTBO). Herpoduueckne  B3aMMOACUCTBUS  (TOMHYECKHE,
dopuueckue, (abpuueckue). 3HaUYCHUE OMOTHYCCKUX B3aUMOJACUCTBHIA ISl CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUT KOHKYPEHTHOTO UCKITIOUSHHUSI.

JdemoHcTpanumn

Tabmuipl 1 cxembl: «JKonoruueckue ¢Gakropb», «CBETOBOHM CHEKTP», « IKOJOTUUECKHE
TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIIOKPOBHBIEC JKUBOTHBIEY», «X0JIOJHOKPOBHEIE
KHUBOTHBIEY, «DU3MOIOTHYECKUE aJanTallMyd XUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonoruyeckue putMb», « Kuznennsle popmbl pacteHui», « KuzneHHbIe (HOPMBI JKUBOTHBIXY,
«OKocHUCcTeMa HIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOTO lecay, «llemu muranusy,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenmus», «Cumonosy, «KoMmeHcammzm».

O6opynoBanue: repbapuu pPACTEHHM W SKUBOTHBIX, MPUCIOCOOJICHHBIX K BIIHSHHUIO
Pa3NUYHBIX  SKOJIOTMYECKHX  (HaKTOpOB, TrepOapuu  CBETONIOOMBBHIX, TEHETIOOWBBIX U
TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIIOOMBEHIC, TCHEIIOOMBHIE M TEHEBBIHOCIHBBIE KOMHATHBIC
pactenus, repbapuu 1 KOJUIEKIIHH TETUIOI0OUBBIX, 3MMOCTOMKUX, MOPO30YCTONYHUBBIX PACTCHUH,
qyyejga NTULl W 3Bepei, repbapuM pacTeHui, OTHOCSIIMXCS K TuUrpoduram, kKcepoduram,
Me30(uTaM, KOMHaTHBIE PACTEHHSI JAHHBIX TPYTIT, KOJUIEKIIUY )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepbapuM ® KOJUIGKIMM pACTEHWH W IKMBOTHBIX, OOJIQJAIONIMX YepTaMH
MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHSM YCIOBHM >KM3HM, TrepOapuul U KOJUICKIUH
pacTeHuil 1 JKUBOTHBIX Pa3IMYHBIX )KU3HEHHBIX (HOPM, KOJJIEKIUH KUBOTHBIX, YUaCTBYIOIIUX B
Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTtopHas paGoTa «BpIsgBIeHNE NPUCTIOCOOIEHUI OPraHU3MOB K BIMSHHUIO CBETaY.

JlaGopatopHass padota «BpIgBIEeHHE TNPHUCIIOCOONEHUM OPraHU3MOB K BIIHSHUIO
TEMITEPATYPBI».

JlaGopaTtopHas palGora «AHaToMHuYecKHe OCOOEHHOCTH pACTEeHMH H3 pa3HBIX MecCT
OOUTaHUS.

Tema 8. Jxon0rusi BUAOB U MOMYJIAIUI

DKOJIOTHYECKHE XapaKTepUCTUKHU momynauuu. [lomynsamus kak Ouosioruyeckas cucTema.
Pons HeomHOpoaHOCTH cpenbl, U3MYECKUX OapbepoOB M OCOOEHHOCTEH OMOJIOTMH BHUIIOB B
(bopMHPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYpPbI MOMy sIuid. OCHOBHBIE TTOKA3aTENH MOIMYJISALUH:
YHUCICHHOCTb, IUIOTHOCTh, BO3pAcTHas M IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIHSL.

Okonorndeckas CTpykTypa momyssimud. OIeHKa YHCICHHOCTH Tomysinuu. JlnHamuka
MOMYJIAUUU U e€ peryisaius. buoruueckuil moreHuan nomyiasuuya. MojenupoBaHue TMHAMHUKH
nonyssauud. KpuBele pocta umcineHHocTH mnomyssinuu. Kpusble BbDKHMBaHUS. Perymsmms



YUCIIEHHOCTH MOMYJISILUA: poiib (AaKTOPOB, 3aBUCALIMX W HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareru BuaoB (r- u K-crparerun).

[lonsitTue 00 »skojormueckoi Huime Bujpa. Mectoobutanue. MHoromepHass MOJEINb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Hum. [loreHunaneHas u
peann30BaHHAs] HUIIIU.

Bun kak cucrema nomyiasuuid. Apeanbl BUAOB. BuIbl M MX KU3HEHHBIE CTPAaTEruu.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHMS W MUTpalil KUBOTHBIX. buojornueckue WHBa3UU
Yy>KE€POJIHBIX BUIOB.

JdemoHcTpanuu

[Toptpert: Ix. . XaTuynHCOH.

Tabmuisl 1 cxeMbl: «IKOJIOTHYECKHUE XapaKTepUCTUKU Nomynanuny», «IIpoctpancTBeHHast
CTpyKTypa mnonyysiuun», «Bo3pactHble nupamuabsl nomyiasuuu», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHuzmamm», «Mogjenb skonormdeckoil Humu [Ix. U.
XaT4YMHCOHA.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMH )KUBOTHBIX.

JlabopaTopnas padora «IIpucnocoOneHus ceMsH paCTeHHI K PacCeIEHUIO.

Tema 9. IkoJ10rus co001IECTB. DKOJIOrHYeCKHE CHCTEMEL.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3Mami B
OnoreHose.

OkocuctemMa kak oOTkpeitasgs cuctema (A. k. Tencnu). DyHKIMOHAIbHBIC OJOKH
OpPraHU3MOB B SKOCHUCTEME: NPOAYLEHThI, KOHCYMEHTBI, PeayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. A6uornyeckue 00ku 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SHEPTHH B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM YKOCUCTEMBI. bruoMacca 1 mpoayKius. IKOJIOTUYECKUE TTUPAMUIbI
qrceln, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxkmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKlleccud. [lepBHUUHBIE M BTOPUYHBIE CYKIIECCHM U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe co00IIecTBo.
buopasnoobpasue u moaTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKOcuUcmemvl 03€p U pek. DKocucmembl MOpeli U OKeaHos.
Oxocucmemvl myHop, n1ecos, cmenetil, NyChblHtb.

AHTpPONIOTEHHBIE  IKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazauums wmexnay
AHTPOIIOT€HHBIMU U MPUPOIHBIMU IKOCUCTEMAMHU.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozckas ¢iopa u dayHa.
CuHanTponu3auuss ropojckoi (¢ayHsl. buonornueckoe u  XO34HCTBEHHOE 3HAa4YCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aK0OHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHII OPTaHU3MOB B 9KOCHCTEMAX.
Ponb xackaonozo sghghexma u 6u006-30ughuxamopos (kiwouesvix 6uU008) 68 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXKIY CMEXHBIMHU 3KOCHCTEMaMH. Y CTONYHMBOCTh
OpraHU3MOB, TMOMYJSIUNA U HKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmeusi. MeTol0I0Tis MOHUTOPUHTA €CTECTBEHHBIX M
AQHTPOIIOTEHHBIX YKOCHUCTEM.



JdemoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuips! u cxembl: «CTpyKkTypa OMOLIEH03a», « IKOCHUCTEMA IUPOKOIUCTBEHHOIO JIECay,
«9KocucTeMa XBOWHOro Jeca», «DyHKIMOHAJIbHBbIE TPYIIBI OPraHU3MOB B 3KOCHUCTEME),
«KpyroBopor BemiectB B aKkocucteme», «llemm mnuranus (mactOuinHasi, JETPUTHAs)»,
«OKoyornyecKas nmupamuja yuceny, « IKoJIoruyeckas nupaMmuaa Ouomacco», « JKOJorudecKas
nupamuia sHeprumny», «Oopazopanue 6o1o0tay, «lleppuunas cykueccus», «BocctaHoBnenue eca
IocJie noxapay», « JKocucreMa 03epay, «ArpoueHos», « KpyroBopoT BelecTB U NOTOK SHEPTUU B
arporeHose», «IIpumepsl ypoosKOoCHCTEM.

Ob6opynoBanue: repbapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, yyuesia MTUIl U 3BEpei,
repbapuu KyJlbTYPHBIX U AUKOPACTYIUX PACTEHUM, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IpakTuyeckas padora «/3yyenue u onucanne ypoOIKOCUCTEMBD».

JlabopaTopnas padora «/3yyeHue pazHooOpa3usi MEIKHUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX HIKOCHUCTEMAX.

IKeRypeust «IKCKypcHus B TUIUYHBIN OuoreorneHos (B AyOpaBy, Oepe3HsK, elIbHHK, Ha
CYXOJIOJIbHBIIN MU TOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypeHs «IKCKYpPCHsI B arpodKOCUCTEMY (Ha MMOJIe WIIA B TETITUYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodajbHas IKocHCTEMA

buocdepa — obmierianeTapHass 00ojiouka 3eMITd, TJIe CYHISCTBYET WJIM CYIIECTBOBAIA
*u3Hb. PazButue npeacrasieHuii o buocdepe B Tpynax J. 3rocca. Yuenue B. . Bepnanackoro o
ouocdepe. Obmactu 6mocdeps! u e€ cocran. XKuboe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH CyIIecTBOBaHUsI Ouocdepbl. OcodeHHOCTH OHOChEphl KaK riIo0abHON
skocuctembl. J[MHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTts
OroreoXnMMHYECKHe MUKIIBI (Yriiepo/a, a3ota). PutMuuHocTh sBieHuit B buocdepe.

3onaneHOCTh OHOChepsl. [lonsaTre 0 Guome. OCHOBHBIE OMOMBI CYIIW: TYHApA, XBOWHBIC
jieca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIU, CABaHHbI, yCThIHU, TPOIIUYECKHE JIeca,
BBICOKOTOpBs. Kiumar, pacTuTenbHbIN U )KUBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIIEHKA WX PECYPCHOTO MOTEHITHAIA U OnochepHbIX
(byHKITHIA.

JdeMoHCcTpauuu

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

Tabmuisr u cxemsl: «I'eocheprl 3eminy», «KpyroBopot asora B npupoae», «Kpyrosopor
yTIepoaa B Mpupoae», «KpyroBopot kucioposaa B mpupone», «Kpyrosopor Boas! B IpUpOIE»,
«OcHoBHBIE OMOMBI cy1Tny, «Knnmatudeckue nosca 3emnm», « Tynapay, «Taiiray, «CMeniaHHbIN
necy, «lllupokonucTBeHHsIi Jecy, «Crenby, «CaBanHay, «[lycteiaay, « Tponrueckuii gecy.

O6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKITUU )KUBOTHBIX.

Tema 11. YestoBek u OKpyxa0ias cpeiaa

DKoornyeckue KpH3UChl M WX MpUuYMHBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOU cpeapl. OXpaHa Bo3ayxa. 3arpsa3HeHre BOAHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue nouBsl. OXxpaHa MNOYBEHHBIX pecypcoB. MI3MeHeHue KirMara.

AHTpPONOreHHOE BO3/CICTBUE HA PACTUTENIbHBIN U AKUBOTHBIN MUp. OXpaHa pacCTUTENHHOTO
U KMBOTHOro Mupa. OCHOBHbIE MNPHHLUMIBI OXpaHbl Mpuponsl. Kpachele kuuru. Oco6o
oxpansiemble npupoasie Tepputopun (OOIIT). Borannueckue caabl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbBIE IPUHIIMIIBI YCTOMUYMBOTO Pa3BUTHUS YeJIOBEUECTBA W MPHUPOAbl. PanmoHanbHOE
IPUPOJIONIONB30BAaHUE U COXpaHEHHE OMOJIOTMYecKOoro pasHooOpazus 3emuu. OOuue



3aKOHOMEPHOCTH TJI00ABHBIX AKOJIOTHYECKUX KPH3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HUCa
1 €ro BEPOSTHBIC IMOCIICACTBUS.

Pa3BuTte METONOB MOHHTOPWHIA PpA3BUTHS OIACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemusle uccredoanus nepexooa K pecypcocoepecaroujeli. U KOHKYPEHMOCHOCOOHOU
snepeemuxe. buonocuueckoe paznoobpazue u o6uopecypcvl. Hayuonanohvle ungopmayuonmule
cucmemvl, obecneuusaiowue OOCMYn K UHGOpMAYUU NO COCMOSHUIO OMOENIbHbIX BU008 U
axocucmem. OCHOBbI dKOpeadburumayuu Kocucmem u cnocobos 60pvoLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusi Mopckux u Ha3eMHbIX SKOCUCTNEM.

JdemoncTpanuu

Tabmumer u  cxembl:  «3arps3HeHHe  atMocdepb», «3arps3HeHue  TUAPochephD»,
«3arpsi3HeHHE 1TOUBbY, «IlapHuKOBBIN 2 dekT», «Ocob0 oXpaHseMble TPUPOIHBIC TEPPUTOPUN,
«Mojenu yrpasisieMoro Mupay.

O6opynoBanue: Gpororpaduu oXpaHseMbIX pacTCHUH 1 )XKMBOTHBIX KpacHol kauru Poccuiickoi
®enepaunn, KpacHOM KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATbBI

OI'OC COO ycranaBimuBaeT TpPeOOBaHHWSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMHCS
MIPOrpaMM CPETHETO OOIIEeT0 00pa30BaHUs: TUIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMMBI MO OMOJIOTHUH BBIICICHBI
CIIEYIOIIME  COCTaBIIAIONIME: OCO3HAHHWE OOYYAIOMIMMHUCS  POCCHUHCKONW  Tpa)kJIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEIEICHHIO,
Haiuyue momusayuu K OOy4eHHIO OHWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXICHUI JIMYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAJAUIIUNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, MPHUCYIIUMH  CUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHMs, Haluuyue NPABOCO3HAHUS  DKOJOTUYECKOW  KYyIbTYpHI,
CNnOCOOHOCMU CMAUMb TIETH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MPOrPaMMbI IO OMOJIOTUU JIOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MPUHITHIMU B
oOmiecTBe TpaBUJIaMH W HOPMaMH IOBEACHHS M CIOCOOCTBYIOT IpOIeCCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUsI M CaMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEHW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IPaABOMOPSAKY, YEIOBEKY TpyJAa U CTapileMy MOKOJCHUIO, B3aUMHOIO
yBOXEHUSA, OEpPEe)KHOr0  OTHOIIGHHUS K  KyJIbTypHOMY  HACleIUI0 W TPAAUIUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoi denepauun, NpUpoOaE U OKPYKaroIIen cpelie.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa «BHoorusy TOJKHBI OTpaXarh
TOTOBHOCTh M CIOCOOHOCTH OOYyYaroluXcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTALMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXK/IEHHI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTAM POCCHMCKOTO  OOIIECTBa,
pacIIMpeHre >KH3HEHHOTO OMbITa M OIbITA JEATEILHOCTH B IMPOIECCE peaTu3alii OCHOBHBIX
HalpaBJIEHU BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMSI:

chOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0 OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEIHHOCTH MPHU CO3TAHUH YUCOHBIX MPOEKTOB,
perieHn yueOHbIX 1 MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHHUH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEJENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYHUTBHIBAaTh B  CBOHX JICUCTBHSAX  HEOOXOJWMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMHA IIEHHOCTSIMUA U COIIMAIBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIONHEHUSI YYEOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a/a4, YBAXKUTEIbHOIO OTHOILIEHUS K MHEHHUIO
OTITIOHEHTOB MPHU 00CYKJACHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM EATEIHHOCTH;



2) NaTPHOTHYECKOT0 BOCIIMTAHHUSI:

c(hOPMHUPOBAHHOCTH POCCHICKOM TPaKIAHCKOW HICHTUYHOCTH, MATPHOTU3MA, YBAKCHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHoON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOii S3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHUE K IPUPOTHOMY HACJIEINIO U NaMSATHUKAM IIPUPOIbL, TOCTUKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAuYeHUs OHOJOTrMM B TMO3HAHMM 3aKOHOB MPHUPOIbI, B JKU3HMU 4YeJOBEKa U
COBPEMEHHOT0 O0IIIeCTBa;

ujeitHas yOekIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME TYXOBHBIX LICHHOCTEN POCCUIICKOT0O HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO MOBE/ICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHS], OPHEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IIOCTPOCHHUE YCTOMUYHUBOTO Oy IyIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
NPUHATUSA HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaaULUsIMU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IMOHMMAaHKE SMOLIMOHAJILHOTO BO3/IEHCTBHS )KUBOM IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ)KCHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuueckoro BocnuUTaHHs, (OPMHPOBAHUSI  KYJLTYPbI  3[0POBbA M
3MOLMOHAJIBLHOIO 0JIArONOJTyYHs:

MMOHMMAaHUE U pean3aliys 3J0pOBOT0 M Oe30macHOro odpasa KU3HH (370POBOE MHUTAHHE,
coOJTI0/IeHNE TUTUEHUYECKUX TPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATUNA M OTABIXA,
perymsipHass ¢du3MyYecKas aKTUBHOCTH), OEpPEXKHOro, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXUUECKOMY 3]I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ WHIUBUIYAIBHOTO ¢ KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HaHWE TOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KYpEeHUS);

6) TPY10BOT0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTHBHOM JIEATEILHOCTH TEXHOJIOTHYECKOM M COIMAILHOM HAMPaBIEHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO BBIMIOJTHATH TAKYIO JACSTEIHHOCTD;

WHTEpEC K Pa3nuyHbIM cdepaM MpodecCHOHATBEHON NEesATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIieii nmpodeccuu u pearrn30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHHMIO U CaMOOOPA30BAHHMIO HA MPOTSHKEHUU BCEH
KU3HU,

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11e7IecO00pa3HOe OTHOIIEHUE K MMPUPO/IE KaK UCTOUYHUKY KU3HH Ha 3eMIIe,
OCHOBE €€ CYIIIECTBOBaHMUS,



MOBBIIIEHUE YPOBHSI KOJOIMUYECKOW KYJIbTYpbl: NMPHOOpPETEHUE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUN I OKPYXKAIOLIEH CPenbl;

OCO3HaHME TJI00AJBHOIO XapakTepa 3KOJOIMYECKUX NpoOjeM M IyTed MX pelleHHs;

CIIOCOOHOCTh UCIOJIb30BAaTh IPUOOpETaeMble NPU U3YyUEHUN ONOJIOTUH 3HAHUS U YMEHUS
IpU PEUICHUU TNPOoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOIOINOIL30BaHUEM (COONIOIEHHE
IIpaBWJI NOBEJIEHUS B NPUPOJE, HAIIPABIECHHBIX Ha COXpPAaHEHHE PaBHOBECHS B DKOCHCTEMAX,
OXpaHy BHUOB, SKOCHCTEM, OHOChephI);

aKTUBHOE HENPUATHE JEHUCTBUHM, NPHUHOCAIIMX BpE] OKPYXKAIOIIEH NPUPOILHOU cpene,
yYMEHHE TPOTHO3HPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATh UX;

HaJIMYUE€ PAa3BUTOrO SKOJIOIMYECKOIO MBILIUIEHHS, ASKOJIOIMYECKON KyJIbTYphl, OIIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHMsSI pPYKOBOJACTBOBAaTbCS HMHU B
[I03HABATECJIbHOW, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMSI:

Cc(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd M OOILIECTBEHHOM MpPAKTUKM, OCHOBAHHOTO HAa JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE A3BIKOBOM M YUTATENbCKOW KyJIbTYPhI KaK CpPEJICTBA B3aUMOJCHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crnenu@uku OMOJIOTMM KaK HayKH, OCO3HaHHsS €€ poin B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOTO MBIIIJICHUS, CO3aHNUHU LIEJIOCTHOTO MIPEICTABICHHS 00 OKPYKaOLIEeM
MHUpE KaKk O €JUHCTBE MpPUPOJbI, YeJIOBEKa U oOllecTBa, B MO3HAHUU HPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHOH HUBWIIM3ALUHU: 00ECTIeUeHHs
HOBOT'O YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEYECTBA, MOUCKA MyTeH BBIXOAA U3 INI0OATBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMUMBOMY pa3BUTHIO, PallMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMYECKMX 3HAHUM B IIEJISAX MOBBILICHUs OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAyYHOH T'PAMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKUIMOHAIBHOM
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOil Ipu U3y4eHuu OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METO/JOB IIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JJs aHajdu3a W OOBSCHEHUS SIBICHUMN
OKpY’KaIOIIero MHUpa M NPOMCXOJAIIMX B HEM H3MEHEHHMH, yMEHHUe JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4HbIX (D)AaKTOB W MMEIOLIUXCS JAHHBIX C LEIbI0 IOJyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHHUS JJis pelleHus
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAIUIX;

OCO3HaHUE LIEHHOCTH HAy4YHOU JEATENBHOCTH, TOTOBHOCTh OCYLIECTBIISITH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TeIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEephIBHOMY O0Opa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MertanpeameTHble pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buosorusn» BKIIOYAIOT:
3HaYUMBbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYyYaIOIIUXCS  MEXAUCHUIITUHAPHBIE
(MexmpenMeTHbIe) oOLIeHaYYHbIE TOHITHS, OTPaXKAIOIINE 1IeIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METO0B TO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMA, HAYYHbIM (aKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeJOBaHHEe, HAOII0/IEHUE, U3MEPEHUE, DKCIEPUMEHT U JPYTue); YHUBEpCaJbHbIC
yueOHbIe JeHCTBUS (MO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJIATUBHBIC), 00eCIeUnBaIOIIHe
(dbopMupoBaHre (QYHKIHMOHATHHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMUA OOYYarOIINXCS;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXKIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHblEe Yy4eOHbIE ICHCTBUS B IO3HABATENIbHON H
COLIMAJIbHOU MPAKTHKE.

B pesynprate wu3ydyeHuss OHOJOTMM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS Y
oOyudatomerocsi OyayT chopmMupoBaHBI TO3HABATEIbHBIC yYHHBEpPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHS, PETYJISTHBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS ESTEIBHOCTD.

MerarnpeaMeTHbIE pe3yJIbTaThl OCBOSHHS MPOTPAMMBI CpPEIHEro OOIIero oOpa3oBaHHUs
JOJDKHBI OTPAXKaTh:

OBiajjeHne yHUBEpPCAIbHBIMYU Y4eOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JJOrHYecKHe TeHCTBHS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTyaJIM3MPOBaTh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIH30BATh MIPU OCBOSHUH 3HAHHA TPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHaN3a, CHHTE3a,
CpaBHCHHUS, KIACCHU(PUKAIMU, OOOOIICHHS), PACKPHIBATh CMBICI OHOJOTHYECKHX TOHSTHN
(BBLOENATH WX XapaKTepHbIC MPU3HAKH, yCTAaHABIUBATH CBS3U C IPYTUMU MOHATUAMH);

OTIpEAETATh LENH NeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH HX JOCTHKCHHS,
COOTHOCHUTH PE3YyJbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU LETSIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS JUIsl OObSCHEHHS (DAKTOB U SIBICHUHM KUBOU
TIPUPO/IBL;

CTPOUTH JIOTHUECKUE PACCY>KIACHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIC, 10 aHATIOTHH ), BHISIBIISITh
3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHUPOBATH BHIBOIBI U
3aKITFOUCHHS;

MPUMEHSTh CXEMHO-MOJIEIBHBIE CPEJCTBA ISl TPEACTABICHUS CYIIECTBEHHBIX CBSI3CH H
OTHOIICHUN B U3y4aeMbIX OMOIIOTUYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUU Pa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaTbIBaTh IJIaH PEUICHUsS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepUaTbHBIX
Y HEMaTepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB MENSIM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

KOOPJIUHHUPOBATH M BBIIOJHATE PabOTy B YCIOBHSAX pPEATbHOTO, BHPTYaJLHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATHBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE IefiCTBHSI:

BIIaJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM NeSTEIbHOCTH, HaBBIKAMHU
pasperieHus: npoosieM, cocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METO/I0B
pElIeHUs MTPAKTUIECKHX 33724, TPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;



HCIOJIb30BaTh pPa3jMyYHble BUABI ACSITENBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTyalUsiX, B TOM YHCJE MpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX POEKTOB;

(GbopMUpPOBaTh HAYYHBIM THUI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON EATEIBHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyaJlH3UpOBaTh 3aJady, BBIJBUTATbH
TUIOTE3y €€ pelieHus], HAXOIUTh apryMEHThI Ui J0Ka3aTelIbCTBAa CBOMX YTBEP)K/ICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

aHAJTM3UPOBATH MOJYUYCHHBIC B X0JI€ PEIICHUS 3a/1a41 PE3yJIbTaThl, KPUTUYECKU OLCHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIbIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIM MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
podecCHOHATLHYIO CPeay;

yMETh TEPEHOCUTh 3HAaHWA B [O3HABATENBHYI0 M  TPAKTHYECKYI0  00JacTu
KHU3HEACATEIILHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeil;

BBIBUTATh HOBBIC HWJCH, TMpeJiaraTh OPUTHHAIBHBIC MOJIXOJbI M PEIICHUS, CTaBUTh
poOJIeMBI U 3a/1a4H, TOMYCKAIOIIUE allbTePHATUBHBIE PEIICHHUS.

3) padora ¢ undopmManmeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpManuu (TekcTe y4eOHOro MocoOwms,
HAyYHO-TIONYJISIPHON JUTEepaType, OMONIOrHUECKUX CIOBApsIX M CIPABOUYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3UPOBATh HH(DOPMAIMIO PA3THYHBIX BHIOB H (OpM
MPEJCTAaBICHNS, KPUTUIECKH OLICHUBATH €€ IOCTOBEPHOCTH M HEIPOTHBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl W TMPHUMEHSTHh Pa3IUYHbIE METOABl MpPH TMOUCKEe U OTOOpe
Oouosornueckoil nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a71a4;

MPUOOPETATh OIBIT HCIIOJB30BAHMUS HH()DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMANbHYIO (OpMy TpencTaBiIeHUs OMOIOTHYECKO
nHpopmanuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIbI, PUCYHKHU U IPYTrOe);

WCIIOIb30BaTh HAyYHBIA S3BIK B KaueCTBE CpeACTBA mpu paboTe ¢ OHOJIOTHYECKOM
nH(popMaNel: MPUMEHITh XUMHUYECKHEe, (DU3MYECKHe W MATeMaTHYCCKUE 3HAKH U CHUMBOJIBI,
dbopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, HCIOIb30BaTh W MPEeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIQJICTh HABBIKAMH PACIIO3HABAHWUS W 3alUTHl  WHGOpMAIUU, HWHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiaieHne YyHUBEPCAIbHBIMI KOMMYHHUKATUBHBIMH 1€fiCTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3HIBATH
CYXJIEHUS OTHOCHUTEJBHO BBIIONHEHHS TMIpeIiaraeMoil 3aJadd, YYHTHIBATb WHTEPECHl W
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYaCTHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacrmo3HaBaTh HeBepOallbHBIE CpelcTBa OOIICHHS, MOHUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTH IIEPETOBOPEI,



BJIAJIeTh PA3JIMYHBIMHU CIIOCOOAMM OOILEHUS U B3aMMOAEHUCTBHS, NOHUMATh HAMEPEHUs
APYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHs C HCIOJB30BAHUEM SA3BIKOBBIX
CPEACTB.

2) COBMECTHASI 1eITeJIbHOCTh:

IIOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYalbHON paOOThI Ipu
peleHny O1oIoruyeckor npodieMel, 000CHOBBIBaTh HEOOXOAMMOCTb TPUMEHEHMSI IPYNIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YIeOHOH 3a1auu;

BBIOMPATh TEMATUKy U METOABI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JCSATEIBbHOCTH, OPIaHHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEIEIATH POJIM ¢ YYETOM MHEHHM
YYaCTHHKOB, O0CYX/IaTh pe3yJIbTaThl COBMECTHOM PadOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJA0T0 yYaCTHHKA KOMaH[bl B OOLIMI pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLCHUBATh UACU C IO3ULHAHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIATh IIO3UTHBHOE CTPATETMYECKOE TIIOBEJEHUE B PA3NIMUYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.

OBj1a1eHHe YHHBEPCAJIbLHBIMH PeryJaTHBHBIMHU AeHCTBUSIMU:

1) camoopraHu3anusi:

HCIOJIb30BaTh OMOJIOIMYECKHWE 3HAaHUS JJIs BBIABICHUS NpoOJieM M HX pelIeHUs B
KU3HEHHBIX U Y4EOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWUM IIE€JIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOHMX
JNEUCTBUSX M MOCTYIKAX 0 OTHOWICHHMIO K >KMBOM IPHUPOJAE, CBOEMY 3JO0POBBIO M 30POBBIO
OKPYKarOIINX;

CaMOCTOSITENILHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaLUsM;

paciupsaTh paMKH y4eOHOI0 IpeIMeTa Ha OCHOBE JINYHBIX MPEIOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKOM 3pYAULIMN B Pa3HBIX 00JaCTsIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHUBBI B JESITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [M03HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILIAEMBbIX JEeHCTBUN
Y MBICIIUTENbHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHUI, UCIOIb30BaTh MPUEMBI pediexcun
JUIsl OLIEHKU CUTYalllu, BHIOOpA BEPHOTO PELICHMS;

YMETb OLICHUBAThb PUCKU U CBOEBPEMEHHO IIPUHMMATh PELICHUS 10 UX CHUYKEHHUIO;

IIPUHUMATB MOTUBBI U apPTYMEHTHI IPYTUX [IPY aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;



3) npuHsATHE CeOsI M IPYTUX:

MIPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI ¥ aPTyMEHTHI IPYTUX IIPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUMU IPYTOro YEIOBEKaA.
HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUS COJepKaHUsl ydeOHoro mpeamera «buonorus» Ha
yriay0aEHHOM ypOBHE OPUEHTHPOBAHbBI Ha oOecredeHre NpopUIbHOr0 00ydeH s 00yUdaroluXCcs
ouosiornu. OHM BKITIOYAIOT: crienu(pUIecKue Uist OMOJIOTUU HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JeWCTBUI N0 OCBOCHHUIO, HHTEPIPETALUU U MPEoOPa30BAHUIO 3HAHUHM, BUJIBI JEATEIBHOCTH MO
MOJIyY€HUIO HOBBIX 3HAHUI M WX MPUMEHEHHMIO B PA3IMYHBIX yUEOHBIX, a TaKKE B peallbHbIX
KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynbTaThl NPEACTABICHBI 10 TOAAM U3YUYEHUSI.

[IpenmertHbie pe3ynbTaThl OCBOeHHs yueOHoro mpeameta «bronorus» B 10 knacce momxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYyK, B
(hopMHPOBAHNY €CTECTBEHHO-HAYYHON KaPTUHBI MUPA, B TO3HAHWHU 3aKOHOB IIPUPOJIBI ¥ PELICHUN
poOJIeM panroOHATBFHOTO IPUPOAONOIB30BAHMUS, O BKIIAIE POCCUHUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIJICHUE CUCTEMOW OMOJOTMYECKHX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
OMOJIOTUYECKHE TEPMHUHBI M TOHATUS (KH3Hb, KJIETKA, OPraHW3M, METadOIHM3M, TOMEOCTas3,
CaMOpEeryJIlts, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTb, H3MEHUNBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanma, M. Ilneiinena, P. Bupxosa,
XpoMocoMHas Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTtpax
MHOT000pa3usi U MPOUCXOKICHHUS KYJIbTYpHBIX PAacTE€HUH), 3aKOHbBI (€AUHOOOpa3usi MOTOMKOB
MIEpPBOTO MOKOJIEHUS], pacUIeINIEHUs, YUCTOThHI TaMeT, He3aBUCUMOT0 HacienoBaHus ['. Mennens,
TOMOJIOTUYECKUX PSIJAOB B HacleACcTBeHHOW u3MmeHunBocTH H. W. BaBuioa), mpuHIUTIBI
(KOMITIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMU METOJAMU HAYYHOT'O TMO3HAHUS, UCIOJIb3yEMbIX B OMOIOIMYECKHX
HCCTIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ACHIE, SKCTIEPUMEHT);

YMEHHE BBIJAENATH CYIIECTBEHHbIE NMPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHOT M 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHI,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACITENbHOCTH, IPOTEKAIOLUX B OPraHU3Max PaCTeHUM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKHUX MPOIECCOB: 0OMEHa BEIIeCTB (MeTab0IN3M), IPEBPALLECHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTpoHOro TUIIOB MUTAHU, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, nOCTAMOPHOHATIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIbHOTO DPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEICTBHUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'0 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KIETKH W HUX (DYHKIUSIMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEH M UX (YHKLIHAMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M 4YeJOBEKa M MX (YHKIUSAMH, MEXKIy CHCTEMaMHU OpPraHOB U HX
GyHKIUSAMU, MEXIY dTanmaMu OOMEHa BELIECTB, dTalmaMd KJIETOYHOrO IUKIA M >KU3HEHHBIX
LIUKIOB OPraHW3MOB, OJTalmaMM SMOPHUOHAIBHOIO PAa3BUTHUS, TEHOTHIIOM U (EHOTHUIIOM,
¢deHoTunom u pakropamu cpesibl OOUTaHUS;



yYMEHHUE BBISBJIATH OTJIMYMTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLIUE aAPTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTeNbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHUYECKHUX IPYIIIT,

YMEHHUE pemaTh OMOIOTUIECKHE 331a4H, BBISABIISATH MIPUIHHHO-CIEICTBEHHBIE CBSI3U MEXKTY
UCCIIeyEeMBIMI OMOJIOrMYECKHMMHU TPOLIECCaMH M SIBJICHUSMH, JeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

yMEHHE BBINOIHITH JIAOOpAaTOpPHBIE U IMPaKTUYECKHe padoThl, COOMI0OIATh MpaBWiia MPH
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TMPOBEPATh HUX OKCIEPHUMEHTAIBHBIMU CPEIICTBAMH,
(bopMyIHpys LIeNb UCCISA0BAHMS, aHATTU3UPOBATH MOJTyYCHHBIE PE3YJIbTAThI U I€1aTh BBIBOBI;

yMEHHE y4acTBOBaThb B Y4€OHO-HCCIIEAOBATEIbCKON paboTe mo OMONOTHH, 3KOJOTUU U
MeIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
MOJTyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHE OIICHUBATh 3TUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUN B 00JaCTH OMOJIOTUN
U MeIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUJIOJOTBOPEHHE, HAIPABIEHHOE H3MEHEHHE
TeHOMAa M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BEIOOp OyayIiel mpodeccnOHaIbHOM AEATEIBHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO35HUCTBA, MUIIEBOH
MIPOMBIIIJICHHOCTH, YTIyOIsTh MO3HABATEIbHBIA HHTEPEC, HAIIPABICHHBIM HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAOIKEHNE OUOIOrMYECKOT0 00pa30BaHus B OPraHU3AIMIX
cpenHero npohecCuoHaIbHOTO U BHICIIETO 00pa30BaHUs.

[IpenmeTtHbIe pe3ynbTaThl OCBOEHH yueOHOro peamera «buonorus» B 11 knacce nomxHel
OTpakaTh:

c(hOpMUPOBAHHOCTH 3HAHHIM O MECTE M POJIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHpPA, B TIO3HAHUHM 3aKOHOB
MPUPOJBI M PEUICHUH SKOJOTUYECKUX IMPOOJIEM UYEIOBEUECTBa, a TAaKXKE B PEIICHUH BOIPOCOB
palMoHaIBFHOTIO MPUPOIONOIB30BaHUS, U B (POPMUPOBAHUU [IEHHOCTHOT'O OTHOLIEHHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O1oJIOrNy;

YMEHHE BIIAJIETh CUCTEMON OMOJOTHMYECKUX 3HAHWW, KOTOpas BKIIOYAET ONpPENCICHHUS U
MIOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOUIMX OHMOJIOTHYECKUX TEPMUHOB W MOHATUH (BHL,
sKocucTema, Ouocgepa), Ouosornyeckue TeopuH (dBosronMoHHas Teopus Y. JlapBuHa,
CHHTETHYECKasi Teopusi sBononnu), ydenus (A. H. CeBeproBa — 0 MyTsSX W HaINpaBICHHUIX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaiiaOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (munumyma 0. JIubuxa,
HKOJIOTHYECKOM MUpaMubl SHEPruH), runotessl (runoresa «mupa PHK» V. I'nnGepra);

YMEHHE BJAJeTh OCHOBHBIMH METOJaMH HAayYHOTO II0O3HAHHS, HWCIOIb3yeMbIMH B
OMOJIOTHYECKUX HWCCIICAOBAHMIX JKUBBIX OOBEKTOB M DKOCHUCTEM (OMHCaHUE, H3MEpEHHeE,
HaOJI0ICHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OLICHKH aHTPOIIOT€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPHU3HAKH: BHIOB, OHWOTEOIIEHO30B, JKOCHUCTEM W
omocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JUIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUI000pA30BaHMs, BIUSHUS ABMKYIIUX CHUJT HBOJIOLMH
Ha TreHO(OH]| MOMYJISIIKUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpeie OOMTaHUs, YepeOBaHUS
HaIpaBJICHUH 3BOJIONNH, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABJIMBATh B3aUMOCBSA3U MEXy ITPOLIECCAMH SBOIIOLNHN, IBHKYLIUMU CUIIAMU
aHTPONOreHe3a, KOMIIOHEHTaMU pa3lIMYHBIX HKOCHCTEM M MPHUCHOCOOJICHUSIMH K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC MPU3HAKH KHUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene oburtaHus, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3E
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHH B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPIraHMU3MOB pa3HbIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHMs, €JMHCTBA YEJIOBEYECKHX DPAC, HEOOXOIUMOCTH
COXPaHEHHUs MHOrooOpasusi BUIOB M HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAaHUS NMPUPOABI U
YeJI0BEYECTBA;

YMEHME peliaTh OMOJIOTMYECKUE 3a1a4UH, BBISBIIATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEKIY
UCCIIEyEeMbIMI OMOJIOTMYECKHMMHU TPOLIECCaMH M SIBJICHUSMH, JeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBAaHMH IOJyYEHHbBIX PE3YJIbTAaTOB;

YMEHHE BBINIOJIHATH JaOOpaTOpHbIE U MPaKTHYeCKHe paboThl, COOMIOAATh MpaBHIIa MPU
paboTe ¢ y4eOHBIM 1 JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU CpEICTBaMH,
(bopMyIHpyst IeNb UCCIIETOBAHMS, aHATTU3UPOBATH MOJyYSHHBIE PE3YJIbTAThI U JI€aTh BBIBOKI;

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIIENOBATEIbCKOW paboTe 1Mo OHMOIOTHH, HKOJOTHH H
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOIWYHO MPEICTABISATH
MOJTyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHUE OIICHUBATh THUIIOTE3bl M TEOPUU O TNPOUCXOXKJICHUU IKU3HHM, YEJIOBEKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSAX M crmoco0ax MpenoTBpalleHus] To0albHBIX
M3MEHEeHuH B Ouocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayiieii mpodeccuoHanbHOM e TENbHOCTH B
o0acTi OMOJIOTHH, KOJOTUHU, IPUPOIONOIB30BAHUS, MEAUIIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPUH, CEJIbCKOTO XO3sCTBa, MUIIEBON NMPOMBILIUIEHHOCTH, YIIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAaIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOPECCUU U MPOIOHKCHIE
OMOJI0rMYecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPEIHEro NpoecCHOHAIBbHOTO W BBICLIETO
o0pa3zoBaHMUsL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoannbie | IlpakTtnyeckue
NMPOrpamMMbIl Bcero o0pa3zoBaTre/bHbIE
padoThI padoTsI pecypest
1 buosorus xak Hayka 1
2 JKuviBble cucTEeMBI U UX U3yYEHUE
3 buonorus kietku 0.5
4 XuMHUYecKasi OpraHu3aIus KICTKH 10
5 Crtpoenue u pyHKIUU KIETKH 8 2
5 OOMeH BelecTB U MpeBpallleHue SHEPTUn B 9 1
KJIETKE
7 HacnenctBennas undopmarus u 9 05
peanuzanus e€ B KJIeTKe '
JKU3HEeHHBIN TUKI KIETKU 6 1
Crtpoenue 1 pyHKIUN OPraHU3MOB 17 15
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTrka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 ['eHeTnka yemoBeka 3 05
15 Cenexuus opraHu3MoB 4 1
16 buorexHomorus u cHHTETUYECKAst OMOJIOTHS 4
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Pe3epBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3aesioB U TeM Korrpoasrete | Tpakrseckie (uudposbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypest
1 3aposxJeHe U pPa3BUTUE IBOJTIOLIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 Mukpo3BoIIOLNHS U €€ pe3yIbTaThl 14 2
3 Makpo3Bosronus 1 €€ pe3yJbTaTbl 6
4 [IpoucxosxaeHne u pa3BUTHE )KU3HH HA 15 15
3emiie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOIICHUSIX
6 OpraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXaKoIIeil cpeaoi
7 Opranu3Msbl U cpefia OOUTaHus 9 15
8 DKOJIOTHS BUJOB U TMOMYJISIIAN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTNYECKUE 12 05
CHCTEMBI
10 buocdepa — riobdanbHas sxocucTemMa
11 YenoBek 1 OKpyXkarolias cpena
12 PesepBHoe Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 1 7.5




YYEBHO-METOJIMYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSA3ATEJILHBIE VUEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Buonorus 10 knacc: yueOHUK 11 0011e00pa3oBar. opraHu3anuii: yrioyoir. YpoBeHb/
B.B. Ilaceunuk, M.: IIpocBemenue, 2020

2. buomnorus 11 kiacc: yaeOHUK 11 00111€00pa30oBaT. OpraHu3aiuii: yriayomn. YpoBeHs/
B.B. [Taceunuk, M.: IIpocBemenue, 2021

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET



IIpunoxenne 1

KoHTpoJIbHO-N3MepHUTeIbHbIE MATEPUAJIBI (IEMOBEPCHA)

HroroBasi KOHTpoJIbHAsA padoTa no Kypcy odmas ouosorus 10 kaace (YriayoaeHHbIH
YPOBeHb)

Yacte 1.

1.1. B agpax KJIE€TOK CIM3UCTON 000JI0YKH KUILIEYHHUKA [I03BOHOYHOT'0 JKUBOTHOI'O 20 XpOMOCOM.
Kakoe 4rcio xpoMocoM OyJIeT UMETh PO 3UTOTHI ATOTO KUBOTHOr0? B oTBET 3amuimmTe
TOJIBKO cooTBETCTBYIOIIEE YUCIIO.

1.2. B monekyne JJHK konuuecTBo Hyk/1€0THIOB € T'yaHUHOM cocTaBisieT 20 % oT ob1ero
yycna. CKOIbKO HYKJIEOTUIOB B % C TAMUHOM B 3TOM MoJiekyJie. B orBet 3anummure TOJIb-
KO cootBercTByO11I€€E YUCITO

1.3. benok coctout u3 100 amunokucnot. Onpeaenute YUCI0 HyKIeoTU0B B Monekyie JIHK,
Koaupytouiei nanueiii 6enok. B oreer 3anummre TOJIBKO cooTBeTcTByIOIIEE YHCIIO

Yactp 2. MHOKECTBEHHBIN BHIOOD
2.1. BriGepute opraHou bl KJIETKH, COAEpKAIINe HACIEACTBEHHYIO HHPOPMALIHIO

1) stapo

2) JIM30COMBI

3) anmapar I'ostbpxu
4) pubocoMbI

5) MUTOXOHIPHUU

6) xoporuIacThl

2.2. K sykaproTam OTHOCST

1) 0OBIKHOBEHHYIO ame0y

2) IpOXOKU

3) MansapUHHOTrO apa3uTa

4) X0onepHbIil BAOPHOH

5) KHIICYHYIO MATOYKY

6) Bupyc uMmyHOIeUIMTA YeTOBEKa

Yacre 3. 3a1aHUs HA COOTBETCTBUE
3.1. Jlns xax a0l 0COOCHHOCTH JICJICHUS KIIETKH YCTAHOBUTE, XapaKTepHa oHa Jijis MuTo3a (1) mim

Meiio3a (2):
OCOBEHHOCTH TUIT JEJIEHU A
A) B pe3yrbTare 00pa3yroTcst 2 KIETKH 1) muro3
b) B pe3ynbrare o0paszyrorcs 4 KIeTKU 2) Meiio3

B) nodepHue kiIe€TKH rarjaiouIHbI
I') nouepHUe KIETKU AUTLIOUIHBI
J1) MpOoUCXOMIAT KOHBIOTAIUS U TIEPEKPECT XPOMOCOM
E) He npoucxouT KpOCCUHTOBEP




3.2 YCTaHOBHTE COOTBETCTBHE MEXKTY XapaKTepl/lCTI/IKOﬁ MyTallUd U €€ TUIIOM

XapakTepucTuka MyTaluu Tun myTtauuu

A) BKJIIOUEHHUE IBYX JIMIIHUX HYKJICOTUIOB B MOJIEKYITY 1) XpomocomHbIe
JIHK 2) T'ennbie

b) xpaTHOE yBenMUeHNE YncIa XpOMOCOM B raryIONIHON 3) T'eHomHbIC
KJIETKE

B) napyuienue nocienoBaTeIbHOCTH aMUHOKHCIIOT B MOJIe-
KyJie Oenka

I') moBopoTt yuactka xpomocombl Ha 180 rpaaycos

J1) yMeHbIlIEeHUE YUCJIa XPOMOCOM B COMAaTUUYECKON KIIETKE
E) o6meH ydyacTkamMy HErOMOJIOTHYHBIX XPOMOCOM

3.3. YCTaHOBHUTE COOTBETCTBHUE MCXKAY OpraHaMH U 3apOJAbIIIICBbIMU JIUCTKAMHU, U3 KOTOPBIX
OHH
Pa3BUBArOTCA

Opransl 3apobIlIeBbIE TUCTKH
A) TOJIOBHO# MO3T 1) skroaepma

b) neuenn 2) 3HTOJICpMA

B) kpoBb 3) mMe301epMa

I') koctn

J1) mokenygouHas sxenesa
E) xoxa

Yacrs 4.

4.1,V cobak y€pHas mepcThb (A) JOMUHUPYET HaJl KOPUYHEBOH (@), @ KOPOTKOHOrocTh (B) —
Ha/l HopMalibHOU JIMHOM Hor (b). 3amuiuTe reHOTHIT YEPHOM KOPOTKOHOTO# cobaky,
reTepO3UTOTHON TOJIBKO IO MPU3HAKY JITMHBI HOT.

4.2. Ilpu caMOONBUIEHUH T€TEPO3UTOTHOI'O BEICOKOPOCIOrO pAacCTeHUsI ropoxa (BBICOKUH cTe-
0enb - A) 1051 KapJIMKOBBIX opM paBHa (0TBET B %).

Yacrtb 5. Pemure 3agaun

5.1. B mporecce raukomaun3za odpazoBanuck 112 monekyn nupoBuHorpaaHoi kuciotsl (IIBK).
Kakoe kommuecTBO MOJIEKYIT ITIOKO3BI TTO/IBEPIIIOCH PACHICIUIEHUIO U CKOJIBKO MOJIe-
Kyl1 AT® oOpasyercs mpH MOJHOM OKHCIEHUH TII0KO3bI B KJIeTKax 3ykapuot? OTBeT
TIOSICHHTE.

5.2.V yenoBeka TeMHBIN [IBET BOJIOC (A) TOMUHHUPYET HAJl CBETIILIM LIBETOM (), KapHii IBET
a3 (B) — wag romy6smm (b). 3anuimmTe TeHOTUTIBI POAUTEINCH, BO3MOXKHBIE (EHOTH-
bl ¥ TEHOTHUIIBI JIeTeH, POJUBIINXCS OT Opaka CBETIOBOJIOCOTO TOIyOO0II1a30r0 My KIH-
HBI M T€TEPO3UTOTHOM Kaperiia3ol CBETIIOBOJIOCOM KEHIIUHBI.



Hrorosasi koHTpOJIbLHAsA padoTa no Kypcy odmas ouosorus 11 kinace (Yriay0/aeHHbIi
YPOBeHb)

1. PaccMmoTpuTe NpenyioKEeHHYI CXeMy KiIacCH(UMKAWU JBWKYIIMX CHI 3BOJIOIHH.
3anumure B OTBETE MPOIYILEHHBIH TEpPMUH, 0003HAUEHHBIH HA CXEME BOIPOCHUTEIIBHBIM
3HAKOM.

HacneacTeeHHOCTL JBmxyuyni I
Jerxkylwme cunsl =
. %l EcTecTReHHBIN 0TOOP I
IBONKLUMA
\ M3ameHynBocTs PaspbiBaoumnis l

2. PaccMmoTpuTe MpeIoKEHHYI0 CXeMy KIIACCH(PHKAIMKA JKOJOTHYECKHX (PaKTOPOB
OKpY’Karollel cpesibl. 3alUIINTE B OTBETE MPOINYILEHHbIH TepMUH, 0003HAYCHHBII Ha cXxeMe
BOTIPOCUTEIIbHBIM 3HAKOM.

TemnepaTypa |
ABKoTHYSCK1E
BnamHocTe |
BUOTUYECHME ‘
Oceelw&HHOCTD |

Cuna ssTpa

$PakKTopbl
cpeabl

3. PaccmoTpute Tabnuiy «buonorus Kak Hayka». 3alUIIATE B OTBETE MPOIYIICHHBINA
TEPMHH, 0003HaYEHHBIN B TAOJIUIE BOIIPOCUTEIHHBIM 3HAKOM.

Pa3nen

O0bexT u3yuenunst
OunoJioruu

BIMsSIHUE (PaKTOPOB OKpY’Karomien
? CpeJlbl Ha YUCIIEHHOCTD MOIYJISILUN
YKUBOTHBIX JIOIIAH

MMaJICOHTOJIOT A HCKOIMAaCMbIC OCTaAHKH XMBOTHBIX

4. VCTaHOBHTE — IMOCIICIOBATEIBHOCTh  PACIIONIONKEHHST TAKCOHOMHUYCCKUX — HA3BaHUIA,
HAYMHAasI C CAMOTO KPYITHOTO.

1) Hacexombie

2) J)KuBoTHbIE

3) JByKpbLIbIC

4) YneHHCTOHOTHE

5) Jpo3oduiabr

6) JIpo3zoduia GppykroBas

5. VCTaHOBHTE MOCIEIOBATEIBHOCT  PACHOJIOKEHHUST TAKCOHOMHUYECKUX HA3BaHUIA,
HA4YMHAas C HAMEHBIIIETO.

1) IIBeTkOBBIC

2) OnyBaHYHK

3) Pacrenus

4) ActpoBbie

5) JIBynonbHbIC

6) OnyBaHUYUK JIEKapCTBEHHBII



6. IIpounraiite Texkcr. BoiOepure TpH npenyioKeHNns, B KOTOPBIX JaHbI ONMCAHUS
apomop¢030B pacTeHuil.

(1) B xome »BomOLMM pacTeHUH MPOUCXOMWIM 3HAYUMbIE W3MEHEHMS, CHJIBHO
MOBBIIIABIINE TpUCHIOCOOIeHHOCTh pacTeHuil. (2) Ilpu BeIxoae Ha cyuly y pacTeHUH
copMUPOBATHCH MEXAaHUYECKUE U TOKPOBHBIC TKaHU. (3) B nanpHeiineM nosBuImch
kopHU. (4) Pasmuunas Qopma MmoOeroB W KU3HEHHBIX (PopM crocoOcTBOBaIA
LIIMPOKOMY pPaclpOCTPAHEHUIO0 HAa3eMHbIX pacTeHui. (5) dopmupoBaHUE CEMSIH U
OIJIOZJOTBOPEHHE IPU MOMOLIM ONbUICHUS MO3BOJMIA OKOHYATEJIBHO M30aBUTCSA OT
HEOO0XOAMMOCTH BOJBI IJIsl pa3MHOKeHUs. (6) Pasnuynbie popMbl U IIBET IBETKOB U
IUIO/10B TIO3BOJIMIIM OCBOUTH JIOTIOJIHUTEIbHBIE SKOCHCTEMBI.

7. YKaxXuTe NpuMepbl UIN0aJaNTaluii
1) pororiue narnsl Kpota
2) IUTMHHBIH S3bIK MypaBbeIa
3) yTpara nuIieBapuTeIbHON CHCTEMBbI IICTTHSIMU
4) MOsIBJICHHE I[BETKA Y MOKPHITOCEMEHHBIX
5) BO3BHUKHOBEHHE PEYH Y YEIOBEKA
6) MeHsoIIasICsI OKpacKa XamMesIeoHa

8. BrolbepuTe mMoONOXKEHHs, OTHOCSIIMECS K CHHTETUYECKOM Teopuu sBomonuu. OTBeT
3anuimuTe nudpamu 6e3 mpooeoB.

1) sneMeHTapHOMN €MHUIICH SBOJFOIMH SIBJISICTCS MOITYIISIIHS

2) BIUSIHUE BHEITHEW CpeJibl HAITPABJICHO HA PAa3BUTHE MOJIC3HBIX IIPH3HAKOB

3) ecTecTBEHHBIN OTOOP — IIIaBHAs IPUYKMHA BUI000Pa30BaHUs M PA3BUTHSI alanTaluii
4) mMaTepHasIoM ISl SBOJIIOIIMH CITYKAT MOAU(DUKAITHOHHAS H3MECHUYHMBOCTD

5) areMeHTapHOW eTMHUIICH SBOJIOIMH SIBIISICTCS BUJT

6) MaTepuaIoM IS SBOJIOLMH CITYKUT MyTaIlHOHHAS U KOMOWHAIIMOHHAS H3MEHUYHBOCTh

9. VYcraHoBUTE COOTBETCTBHE MCXKAY MNPpUMEPOM U THIIOM HOOKA34aTCJIbBCTB 3BOJIFOIUN
JKUBOTHOI'O MHpa, KOTOpBIfI OH WJUIIOCTPUPYCT.

[TPUMEP TUIT AOKA3ATEJIbCTB
A) butoreHeTHUSCKHI PSIIT IO TN 1) cpaBHHTEIbHO-aHATOMUYECKUE
b) Hannume Komyuka B CKeJeTe 2) MaJICOHTOJIOTUIECKUE

YenoBeKa
B) mepo nTHIIbI 1 Yelyst SIIEepUIIbI
I') oTneuarku apxeonTepukca

J1) MHOTOCOCKOBOCTH y YeJIOBEKa

10. YcraHOBHUTE COOTBETCTBUE MCKIY COOBITHEM H YPOBHEM OpraHU3aluu )XU3HU, HA KOTOPOM
OHO IPOUCXOJHUT.

YPOBEHb OPI"AHU3 AL
COBBITHE KI3HI
A) MyTallMOHHBIN Mpoliecc 1) momynSAIMOHHBINA YPOBEHb
b) cykueccus 2) OUOTeOIEHOTHYECKHI YPOBEHb

B) BHyTpHBHI0Bas 60pb0a 3a CyIiecTBOBaHHE
') o6pa3zoBaHue MUIIEBBIX LETICH



J1) cBOOOIHOE CKpelMBaHue ocoOei
E) kpyroBoport BelecT

11. YcraHoBUTE COOTBETCTBUE MEXKAY PE3yJIbTaTaMu JIEHCTBUS €CTECTBEHHOTO 0TOOpa U €ro
dopmamu. i 3TOro K KakJIOW MO3WIMH, MAHHOM B TIEPBOM CTOJIOIE, MOJIOEpHUTE
COOTBETCTBYIOLLYIO MTO3UIIMIO U3 BTOPOro CTOJIONA.

PE3VIJIbTAT OOPMA
A) PazBuTHe yCTOMYMBOCTH K aHTUOMOTHKAM Y 1) cTaOMIU3UPY O
OakTepuii. 2) IBKYIIA#
b) CymectBoBanue OBICTPO ¥ MEUICHHO PACTYIIUX 3) AM3pYNTUBHBIN (pa3phIBAFOIIIHI)

XUILHBIX PbIO B OJJHOM 03€pE.

B) CxonHoe cTpoeHue opraHoB 3peHUs Y XOPAOBbIX
KUBOTHBIX.

') Bo3HHKHOBEHHME JIACT Y BO/IOIIABAIOIINX
MJIEKOTIUTAIOLIHX.

J1) OT60p HOBOPOXKICHHBIX MJIEKOIUTAIOIIUX CO
CPEIHHUM BECOM.

E) CoxpaHnenue (GeHOTHIIOB C KpaHUMU
OTKJIOHEHUSIMH BHYTPHU OJIHOM MOMYJISILIKY.

12. YcTaHOBUTE COOTBETCTBHE MEK/Y XapaKTEPUCTUKAMHU U CIIOCOOaMU BUA000Pa30BaHUS: K
Ka)XXJI0W MO3UINH, JaHHOH B MEPBOM CTOJIOIE, OAOEPUTE COOTBETCTBYIOIIYIO MO3HMLIUIO U3
BTOPOTO CTOJOIIA.

CIIOCOBBI
XAPAKTEPHCTHRN BUJIOOBPA30BAHUA
A) pa3zeneHue 1o cnocody NUTaHUs 1) reorpadudeckoe
b) pacmmpenue apeana 2) DKOJIOTHYECKOe

B) paznble cpoku pa3mMHOXkeHHUsS ocoOell BHYTpH apeaiia
') BO3HMKHOBEHHE MPErpa, CO3/1aHHBIX BHYTPH apeaja
BH/Ia YEJIOBEKOM: aBTOCTPAbl, BOJOXPaHHUINIIA

J1) nepecenenue yactu ocoOeil Ha Apyrue TeppUTOPUN
E) pacunenenue TeppuTOpuU TOPHBIMU MacCUBAMHU,
pexamu

13. YcranoBuTE COOTBETCTBHE MEXKAY OpraHaMH KUBOTHBIX U 3BOJIIOLIMOHHBIMHU MPOLIECCAMH,
B pe3yibTaTe KOTOPBIX OHU CPOPMHUPOBAIKCH: K KaxJ0H MO3UIUU U3 JIEBOIO CTOJIONA
noJ0epuTe COOTBETCTBYIONIYIO O3UIUIO U3 IPABOTo CTONOLA.

SBOJIIOLIMOHHBIN
OPT"AHBI X)KMUBOTHBIX TIPOLIECC
A) KpbUIbs NTULIBI U 6a00UKH 1) KoHBepreHus
b) nactel nenb(hrHa ¥ KPBUTBSA-JIaCTHl TUHTBHHA 2) TUBEPTEHITHS

B) xoHeyHOCTH MeABEIKM U Ky3HEUHKa
I') rmaza ocbMHMHOTa U KOLLIKU
/1) KOHEYHOCTH KPOKOAMIIA U JIETY4Y€El MBILIH



14. YcranoBHUTE COOTBETCTBHE MEXITY IPUMEPOM B MOPHOPHU3HOIOTUIECKOI 0COOEHHOCTBIO,
KOTOPOW COOTBETCTBYET JaHHBIN IIPUMED.

[MTPUMEP OCOBEHHOCTbD
A) npearmieybe JATYIIKA U KyPHUIIbI 1) rOMOJIOTHYHBIE OPTaHbI
b) HOT'M MBIIIN U KPBLIBS JIETYy4Yei MBIIIH 2) aHAJIOTHYHBIC OPraHbl

B) xpbuibs BOpoObsi ¥ KPbLIbS CApaHyH

') maBHUK KUTa ¥ IUIAaBHUK paKa

J1) pororiyie KOHEYHOCTH KPOTa U MEJIBEIKU
E) Bosiochl yenoBeka u mepeTb codaku

15. Bribepute Tpu BepHBIX OoTBeTa M3 miecTd. LIIMpOKOIMCTBEHHOMY JieCy, B OTIMYUE OT
MIIEHUYHOTO MOJIsA, IPUCYILIHN

1) u3bATHE YACTH IEPBUYHOMN MPOAYKIIMU YSITOBEKOM

2) HaJIM4YHE TOJIBKO OHOTO BU/IA MPOIYLICHTOB

3) cOamaHCUPOBaHHBIN KPYTOBOPOT BEIIECTB

4) HaJIM4YKe HECKOJIBbKHX SPYCOB MPOIYLICHTOB

5) Hanu4Ke MpoayIeHTOB, KOHCYMEHTOB U PEIyLICHTOB

6) pa3BeTBIEHHBIC MTUILEBBIC CETH

16. Kakwue u3 nepeuucieHHbIX (aKTOPOB OKPYIKAIOIIEH CPeIbl OTHOCATCS K aHTPOTIOT€HHBIM?
Bribepure Tpu BepHBIX IPU3HAKA U3 LIECTU U 3aIIUILUTE LIU(PBI, IO KOTOPHIMU OHHU YKa3aHBI.

1) Temneparypa Bo3ayxa

2) 3arpsi3HeHHE MApHUKOBBIMU Ia3aMU

3) HanmnuKe HerepepabaThIBaeMOro Mycopa

4) HaM4Ke TOpPOTH

5) OCBEMIEHHOCTH

6) KOHIIEHTpAIUs KUCIOpOoa

17. BwiOepure Tpu BEpHBIX OTBETa W3 IECTU M 3aMUIMIATE IU(PHI, O] KOTOPBHIMH OHU
yKa3zaHbl. YKaXuTe TpU (QYyHKIUHU )KUBOTO BellecTBa OMOChepsbl.

1) TpancriopTHas

2) rpaBUTAIMOHHAS

3) TeKTOHUYeCKas

4) cpenoobpazyrorast

5) doromnepuoarueckas

6) sHepreTuyeckas

18. Beibepute Tpu BEpHBIX OTBETA U3 IIECTH.
Kaxkue u3 nepednciieHHBIX OpraHu3MOB 00Pa3yIoT BTOpO# Tpoduueckuii ypoBeHb?
1) exa cOopHas
2) éx eBpOIeHCKuit
3) KoCyJIst eBponencKast
4) mpbITKas sIIepHUIia
5) monéBka 0OBIKHOBEHHAS
6) Myxa-)Kypuayika

19. BeibepuTe Tpu BEpHBIX OTBETA U3 IIECTH.
Kakue 13 npuBe€HHBIX ITap OPraHM3MOB BCTYIIAIOT B OTHOILIEHUS XUIHUK-KepTBa?



1) BoJIK 1 3asiIl

2) pbiba ¥ MHHOTa

3) 4enoBeK U acKapuaa

4) Hae3IHUK U TMYUHKA 6a00UKH

5) 13151 u 6OXbsI KOPOBKA

6) TUYMHKA KOMapa U JTMYMHKA CTPEKO3bI

20. B nernue mecsupl peiOanky Ha Oepery o3epa Jiydlle HauMHaTh Ha paccBere. J{HEM
(0cOOEHHO B COJIHEUHYIO MOTOAY) KJIEB Ha MPUOPEKHOM MEITKOBOJIBE 3aMETHO YXYIIIIAeTCs.
[Touemy yTpom phi0a TIaBacT B OCHOBHOM Yy Oepera, a THEM OHa YXOIWT BrIIyOb WM B LIEHTP
Bostoéma?
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