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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yue6HOMYy mpeamery "buonorus" (namee - Ouonorusi) Ha ypoBHE cpenHero oOmiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit denepanmmy», PI'OC COO, Konnenuuu npenogaBanus yaeo0HOTO
npenmeta «buonorus» u OCHOBHBIX MOJOXKEHUH (enepabHOI paboyeil mporpaMMbl BOCIIUTAHUS.

Yueonsiii npeamer «buonorus» yriyonénnoro ypoBHs u3ydeHus (10—11 kmaccel) sIBASETCS OJHUM M3 KOMIIOHEHTOB MPEIMETHON 00JiacTu
«EcrecTBeHHO-HayuHbIe TipeaMeTh». CornacHo nonoxerusiMm @T'OC COO npoduiibHbIE yueOHBIC MPEAMETHI, H3ydaeMble Ha yIIIyOJIEHHOM ypPOBHE,
SBIISIIOTCSI CIIOCOOOM TuddepeHmanuy o0ydeHnss Ha YpOBHE CpelHEero oOmiero oOpa3oBaHUS W MPHU3BaHBI OOECIIEYUTH NMPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CPETHUM OOILKM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIUM 00pazoBaHueM. B To ke Bpems Ka[blii U3 3TUX y4EOHBIX MPEIMETOB
JOJIKEeH ObITh OPUEHTUPOBAH HA MIPUOPUTETHOE PellIeHHEe 00pa30BaTeIbHbIX, BOCIUTATENBHBIX U PA3BUBAIOIINX 3a]1a4, CBA3aHHBIX C MpodopueHTaLInEH
o0yJaromuxcsi U CTUMYJMPOBAHMEM HMHTEpeca K KOHKPETHOW 007acTH HaydyHOTO 3HAHHS, CBS3aHHOTO C OWOJIOTHEH, METUIIMHOHN, SKOJIOTHEMH,
IICUXOJIOTHEH, CHOPTOM WJIM BOEHHBIM JIETIOM.

[Tporpamma no yue6HOMy mpeamery "buonorus" na€r mpeacraBieHue O NN W 3afadax HM3ydeHusl ydueOHoro mpeamera «buonorus» Ha
yrayOn€HHOM YpOBHE, OIpeAenseT o0s3aTeNbHOe (MHBAapUAHTHOE) MPEIMETHOE COJepXKaHHe, ero CTPYKTypUpOBaHHE IO pa3ieiiaM U TeMmaw,
pacmnpenenenre no KiaccaM, peKOMEHAYET IMOCIIEeI0BaTeIbHOCTh M3YUYEHUsI yUeOHOro MaTepuana ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JJOTUKK yueOHOT0 Mpoliecca, BO3PACTHBIX 0cOOeHHOCTeN o0ydaromuxcs. B mporpaMmme no 0Moyoruu peanu3oBaH MPUHIIKIT IPEEMCTBEHHOCTH C
U3y4yeHHeM OHMOJIOIMH Ha YpOBHE OCHOBHOTO 00ILIero oopa3zoBaHMs, Ojarogaps yeMy MpOCMaTpHBAETCsl HANPaBJIEHHOCTh Ha MOCIEAYIOIIee pa3BUTHE
OMOJIOTMYECKUX 3HAHUH, OpPUEHTHPOBAHHBIX Ha (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJIOTHYECKOTO MBIIIUIEHUS, TPECTABICHUN O
310pOBOM oOpa3e *HU3HU, Ha BOCHUTaHHE OEpPEKHOTO OTHOLIEHHS K OKpY’Karolled MpUpoAHOH cpene. B mporpamme mo O6uonoruu Takke NOKa3aHbI
BO3MOXKHOCTH y4yeOHoro mpenmera «buonorusi» B peanuzanuu TpedoBanuidi ®I'OC COO K MUIaHHPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
IOpPEMETHBIM pe3yjbTaTaM OO0y4deHHs U B (DOPMHUPOBAHUHM OCHOBHBIX BUIOB y4€OHO-TIO3HABATENBHOW NESATEIBHOCTH, OOYYArOIIUXCS 10 OCBOCHHUIO

COJACpIKaHUA OHOJIOTHYECKOTO 06pa3013aH1/151 Ha YPOBHC CPCOHETO 06I.I.ICFO 06pa30BaHI/IH.



YueOnsblil peamet «brosorus» Ha ypoBHE CpeiHEero o0mero 00pa3oBaHus 3aBepIIacT OMOIOTHYECKOe 00pa30BaHKE B IIIKOJIE U OPUCHTUPOBAH Ha
pacmMpeHue u yriryolieHue 3HaHUN, 00YyJaromuXcsl O KUBOU MPHUPOJIC, OCHOBAX MOJEKYJISPHOU M KJICTOYHOW OMOJIOTHH, SIMOPHOJIOTHUU U OHOJIOTUU
pa3BUTHS, TCHETHKH, CEIEKIINU, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YYSHHS U KOJIOTHH.

N3yuenne ydeOHOro mpeamera «buornorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO HA TOATOTOBKY OOYYArOIIUXCS K IOCIEAYIOIIEMY
MOJYYCHUIO0 OMOJIOTMYECKOTO 00pa30BaHMs B By3aX W OpraHU3aIMsIX CPEIHEro mpodeccuoHanbHOro oopa3zoBanus. OCHOBY €ro COJICPIKaHUS COCTABIISCT
cucreMa OMOJIOTHYECKUX 3HAHUH, MOMYYSHHBIX NMPU U3yYCHHH OOYYaroIIMMUCS COOTBETCTBYIOIIMX CHCTEMATUYECKUX pPa3JesioB OMOJOTHH HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, B 10—11 kiaccax 3Tv 3HaHUS OIYYAIOT pa3BuTHE. Tak, pacIIMPEHBI U yrIIyOIeHbI ONOJIOTHYECKHE 3HAHUS O PACTCHUSX,
KUBOTHBIX, TpuOax, OaKTepHUsX, OpraHM3ME YEIIOBEKa, OOIIMMX 3aKOHOMEPHOCTSX JKU3HHU, IOMOJHHUTEIBHO BKIIOYCHBI OMOJIOTUYECKUE CBEIACHUS
NPUKJIAJHOTO M IMOMCKOBOTO XapaKTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KaK OPUEHTHPHI Ui MOCICIYIONEro Beioopa npodeccun. BozmMoxkHa Tarke
UHTETpaus OMOJIOTHYECKUX 3HAHUI C COOTBETCTBYIOIIMMH 3HAHUSMHU, MOTYYCHHBIMH OOYUYAIOIMIMMUCS TPU M3ydeHUU (QU3UKU, XUMHH, Teorpapuu u
MaTeMaTHKH.

CtpykTypa mporpaMmsl 1o yueOHOMY mipeamMeTy "buonorus" oTpa)kaeT CUCTEMHO-YPOBHEBBIN U SBOIOIIMOHHBIN OIXO0/IbI K U3yYEHHIO OMOJIOTHH.
CornacHo UM, U3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE TS )KUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHHU3AIMH, SBOJIOINH OPraHUuYeCKOTro
MHUpa Ha 3emiie, COXpaHEeHHs] OMOJIOTHYECKOTO pazHooOpa3us riaHeThl. Tak, B 10 Kjacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH,
AMOPHOIOTHH ¥ OMOJIOTHH PA3BUTHS, TEHETHKH U CEJICKIH, ONOTEXHOJIOTUN M CHHTETUYECKOH OMOJIOTHH, aKTYaIM3UPYIOTCS 3HAHUS, 00YJIarOMUXCSI 110
0oTaHMKe, 300JI0I'MH, AHATOMUH, (pu3HroIoruu yenoseka. B 11 kimacce n3yuyaroTcst 3BOJIIOLIMOHHOE YUeHHE, OCHOBBI 3KOJIOTHHU U yueHue o Ouocdepe.

VYuebublit npenmet «broaorus npu3BaH 00eCceunTh OCBOEHUE 00YUYaIOIIMMUCS OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UEH, TPUHLIUIIOB U MPaBuI,
JeKAIIUX B OCHOBE COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpA, 3HAHHHA O CTPOSHHH, MHOTOOOpA3WU M OCOOCHHOCTSX KIIETKH, OpraHu3Ma,
MOIYJISIIIH, OMOIIEHO3a, YKOCHCTEMBI, O BBIAIONINXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIIEOBAHHUSIX B OMOJIOTHH, MPUKIATHBIX ACTIEKTax
Ouonornyeckux 3HaHWi. s pa3BUTHA U MOJEpP)KaHUS MHTEpeca, 00yJaroImuxcs K OMOIOTHH Hapsly CO 3HAUUTENbHBIM 00BEMOM TEOPETUUYECKOTO
MartepHaia B CoJepKaHUU IPOrpaMMBbI 0 OMOJIOTUHU IPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHUS U Pa3BUTHS TOM UM MHOM 00J1acTH OUOJIOTHH,

BKJIaJIOM OTC€UYECTBCHHBIX 1 3aPY6e)I(HI)IX y‘—IéHI)IX B pCIICHUEC BaKHEHIITNX OMOJIOTUYECKHUX U DKOJIOTMYECKHUX HpO6J’I€M.



Ilenp u3ydyenus yueOHoOro mnpeamera «buosorus» Ha yriIyOJEéHHOM YpOBHE — OBJaJeHHE OOYy4yaroIIMMHUCS 3HAHUAMU O CTPYKTYpHO-
(GYHKIMOHATBHON OpraHM3ally JKUBBIX CHCTEM Pa3sHOIO paHTa M NMPHOOpPETeHHWE yYMEHUH MCIOJb30BaTh ATU 3HAHHS B (OPMHUPOBAHMU HHTEpECa K
ornpenenéHHoW 00sacTH NpOoPECCHOHATBHON NIEATETLHOCTH, CBSI3aHHONW ¢ OWOJIOTHMEH, WM K BBIOOpY y4eOHOro 3aBeNeHHs I MPOJIOJDKEHUS
OH1OJI0rnYecKoro 0opazoBaHusl.

JlocTrrkeHue Leny u3ydeHus yueOHoro npeamera «buosorus» Ha yriryoaéHHOM ypoBHE 00€CIIeUnBaeTCsl pELICHUEM CIICAYIOLINX 3a1ay:

OCBOCHHME OOYYAIOIIUMHCS CHCTEMbl OMOJIOTHUECKMX 3HAHWW: 00 OCHOBHBIX OHOJIOTMYECKUX TEOPUSAX, KOHLEMIMAX, THIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U IPaBUJIaX, COCTABJISAIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUpPA; O CTPOEHHUH, MHOrooOpa3uu U OCOOEHHOCTAX
OMOJIOTNYECKUX CHCTEM (KJIETKa, OpraHu3M, MOMYJISAIMs, BUJ, OnoreoneHos, 6uocgepa); 0 BHIIAIOLUIMXCS OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSAX B
OHOJIOTHH;

03HAKOMJIEHHE 00Y4YaIOIIMUXCsl C METOJaMH TIO3HAHMSI )KUBOW MIPUPObL: UCCIIEI0BATENIbCKUMH METOAAMU OMOJIOTMYECKUX HayK (MOJIEKYJISIPHON U
KJIETOYHOW OHMOJNIOTHH, SMOPHOJIOTHH U OMOJIOTHH PAa3BUTHS, TEHETUKH W CEJICKIMH, OMOTEXHOJOTUM M CHHTETUYECKOH OMOJIOTrHH, IMajJeOHTOIOTUH,
9KOJIOTUH); METOJaMH CaMOCTOSITEJIbHOIO IPOBEACHUS OMOJIOIMYECKMX HCCIIEAOBAaHUM B Jlabopatopuu U B Ipupoje (HaONoJeHHE, U3MEpEeHue,
9KCHEPUMEHT, MOJICIIUPOBaHUE);

OBJIaJIcHUE OOYyYalOUIMMHUCS YMEHUSIMH: CAMOCTOATEIbHO HAaxXOJUTh, AaHAJIMW3UPOBaThb M MCIOJIb30BaTh OMOJOIMUYECKYI0 HH(MOpMAIHNIO;
M0JIb30BATHCSl OMOJOTMYECKON TEPMUHOJIOTHENH U CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXAY pa3BUTHEM OHOJIOTUH U COLUATbHO-I3KOHOMMUYECKUMHU U
9KOJIOTHYECKUMHU TpOoOJIeMaMH YeI0BEYECTBa; OLIEHMBAThH IOCIEACTBUS CBOEHM AEATENBHOCTH MO OTHOIIEHUIO K OKpPY)KaloUleW MpUpOAHOM cpene,
COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPYXKAIOIIUX JIF0/Iei; 000CHOBBIBATh U COOII0AAaTh MEPHI MPO(UIAKTUKY HHPEKIIMOHHBIX 3a00J1€BaHuil, TpaBuIa
MOBEJIEHUs B MpPHUPOJE M olOecriedeHusi 0e30MacHOCTH COOCTBEHHOW >KU3HENEATENbHOCTH B YPE3BBIYAMHBIX CUTYAlUSX MPHUPOJHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BUTHE y OOYyYaroIMXCS HHTEUIEKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B MpOLECCe 3HAKOMCTBA C BBIJAIOMIMMUCSH OTKPBITHSMH U
COBPEMEHHBIMU HCCIIEJIOBAHUSIMH B OHOJIOTHM, pEIIaeéMbIMH €10 MNpoOJeMaMy, METOJOJOrHeld OHOJOTHYECKOro HCCIIEOBAHUS, MPOBEACHUS

OKCIICPUMCHTAJIBHBIX I/ICCJ'IG)]OB&HI/Iﬁ, peiCHuA OMOIOTMYECKUX 3aaa4, MOACIIUPOBAHUA OMOJIOTHYECKUX 00BHEKTOB U IMpOoLICCCOB;



BOCIHUTAHHUE y 00YYarOIIMUXCS [IEHHOCTHOTO OTHOIICHMSI K JKUBOM MPUPOJIE B LIETIOM U K OTAEIbHBIM €€ 00beKTaM U ABICHUSM; (hOpMHUPOBaAHHE
HKOJIOTHYECKOM, TeHETHUECKOW TPAaMOTHOCTH, OOIIeH KyJIbTYpHI IIOBEACHUS B IPUPO/IC; MHTETPAIIH €CTECTBEHHO-HAYYHbBIX 3HAHU;

npruoOpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAONOIH30BAHNH (COOIIIOICHUE PABIII TIOBEICHUS B IPUPOJIE, OXPAHBI
BHJIOB, DKOCUCTEM, OMOChEephI), COXpaHEHUH COOCTBEHHOT'O 3I0POBbS M 3JI0POBBS OKPYKAIOLIUX JIt01eH (COOII0IeHNs Mep MPOPUIaKTUKH 3a00JI€BaHHM,
oOecrnieueHre 0e30MaCHOCTU JKU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAI[USIX HMPUPOJHOTO M TEXHOICHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrM4YECKUX 3HaHUN U YMEHUH B IIOBCETHEBHOM JKU3HU;

CO3JaHME YCIOBUH JUISI OCO3HAHHOTO BbIOOpa OOy4YalOUMMHUCS HWHIAUBUAYAIbHONM 00pa30BaTEIbHOM TPAaeKTOPHH, CIOCOOCTBYIOIIEH
nocleayemMy npoheccuoHalbHOMY CaMOOIPEIETICHHUIO, B COOTBETCTBUU C MHIWBUIyaJIbHBIMU HHTEPECAMHU U MOTPEOHOCTSIMH PETHOHA.

OO11ee yuciIo YacoB, OTBEJCHHBIX HA U3y4YeHHE OMOJOTHH Ha YriIyOJIEHHOM YpOBHE CpelHero obmiero oopasoBanus, coctaniser 204 gaca: B 10
kiacce — 102 yaca (3 gaca B Hegeno), B 11 kinacce — 102 gaca (3 yaca B Hezelo).

OT6op OpraHu3amHOHHBIX (OPM, METOIAOB M CPEACTB OOYYCHHS OHOJOTHH OCYIIECTBISICTCS C YYETOM CICHNH(DHKU €ro COACpKaHUs U
HAIPaBIEHHOCTH Ha MPOI0JLKEHUE OUOIOrMYECKOro 00pa30BaHUs B OpraHU3aUsAX CPEAHEro MPo(hecCHOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNbHBIM YCIIOBUEM ITPH 00y4YeHUN OUOJIOTUU Ha YIITYOJIEHHOM YPOBHE SIBJIETCS MMPOBEACHUE TA00OPATOPHBIX U MPAKTUUECKHUX padoT. Takke
ydacTre OOydYaromMXCsi B BBIOJIHEHUH NPOCKTHBIX M Yy4eOHO-MCCIIEIOBATENLCKUX pabOT, TeMaTHKa KOTOPBIX OIPEIENSETCS YYUTEIeM Ha OCHOBE
UMEOIINXCS MaTePHATbHO-TEXHIUECKUX PECYPCOB U MECTHBIX MPHPOIHBIX YCIOBHIA.

HporpaMMa peaAIM3yCTCA C UCITOJIB30BAHUCM O60py,I[OBaHI/I$I LCHTpa CCTCCTBCHHOHay‘{HOﬁ 1 TEXHOJIOTHYECKOM HaITpaBJICHHOCTH «Touka pocCTa».



COJEPKAHUE OBYYEHUA
10 KJIACC
CopepxaHue IporpaMMbl, BBIIEIIEHHOE KYPCUEOM, HE BXOAUT B IIPOBEPKY rocyAapcTBEHHOM urorosoil arrectauuu (I'MA).

Tema 1. buosiorus kak Hayka

CoBpemeHHas OuoJorust — KOMIUIEKCcHasi Hayka. Kparkas ucropust pa3Butus Ouosioruu. buosornueckue Hayku U M3ydaeMble MU MPOOJIEMBI.
@OyH1aMeHTaIbHbIE, IPUKIIAHBIC U TOUCKOBBIC HAYYHBIC UCCIIEIOBAHHS B OHOJIOTHH.

3HavyeHne OMOJOrHH B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAaydyHOW KapTUHBI Mupa. [Ipodeccun, cBs3anHble ¢ Ononorueil. 3HaueHne
OMOJIOTHH B IPAKTHUECKON AEATEIbHOCTH YEJIOBEKA: MEULIMHE, CEIbCKOM X035 CTBE, IPOMBILIUIEHHOCTH, OXPAaHEe IPUPO/IBI.

JlemoHcTparuu

[optpetsl: Apucrorens, Teodpact, K. JIunnent, XK. b. Jlamapk, Y. Hapsun, V. I'apseit, I'. Mennens, B. U. Bepnaackuii, . I1. [1anos, U. U.
Meunukos, H. 1. Basuios, H. B. Tumodeer-Pecosckuii, /[x. Yorcon, @. Kpuk, /. K. bemnses.

TaGnuubl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMn», «CrcreMa OMOJIOrMUECKUX HayK».

Tema 2. J)KuBble CCTEMBI M UX U3yYEHUE

JKuBble cuctembl Kak IpeaMeT n3ydeHus ononoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO XMMHUYECKOIO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb,
CJI0’KHOCTB M YIOPSAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3aLNsl, CAMOBOCIIPOU3BEACHHUE, PA3IPaKUMOCTh, U3MEHYMBOCTD, POCT U pa3BUTHE.

YPOBHM OpraHu3alyy JKUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIM, OPraHW3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(6uoreonenoTrueckuil), 6nocdepusiii. [Iporeccsl, npoucxoasiye B KXUBbIX cucTeMax. OCHOBHBIE MPU3HAKU KUBOTO. JKU3Hb Kak popMa CyIeCTBOBaHUS
Marepuu. Hayku, n3zydaromniye ;xuBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alUu.

N3yuenue xuBbIX cucteM. MeTobl Ouosiorndeckoit Hayku. Habmronenue, nsmMepenne, SKCIepuMeHT, CUCTeMaTH3alus, MeTaananus. [lonstue o
3aBHCUMOM U He3aBHCUMOM nepeMeHHo#. [InanupoBanue sxkcriepumenTa. [loctanoBka u npoBepka runotes. Hynesas runoresa. [Tonstue BeIOOpkH 1 e€
JIOCTOBEPHOCTh. Pa3bpoc B Ouonornyeckux gaHHbIX. OIEHKa JOCTOBEPHOCTH TONYYEHHBIX pPe3ylbTaToB. I[IpHUMHBI MCKaXEHHsS pE3yJIbTaTOB
skcnepuMenTa. [IoHATHE CTaTHCTUYECKOrO TECTa.

JemoHCcTpanynu



Tabmuipel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «buonornyeckue cucreMbl», «CBOMCTBA KUBOI MaTepun», «YpOBHU OpraHHU3AIMH >KUBOI
npupoas», «CTpoeHue >KMUBOTHOH KIeTKW», «KaHM >KUBOTHBIX», «CHCTEMBI OPraHOB 4YEIOBEUYECKOro opranuszMay, «buoreorenosy», «buochepar,
«MeToabl U3y4EHHUsI JKUBOU IIPUPOIBI».

O6opynoBanue: 1aboparopHoe 00opyI0BaHUE JIsl MPOBEACHUS HA0II0ICHUH, U3MEPEHUI, IKCIIEPUMEHTOB.

[TpakTuueckas pabota «/cronb30BaHue Pa3IMYHBIX METOAOB IIPU U3yYEHUH JKUBBIX CUCTEM.

Tewma 3. buonorust kineTku

Knerka — cTpykTypHO-QYHKIMOHATBHAS €IMHUIA )XKUBOTO. VicTOopus oTkpbiTHs KieTku. PaboTsl P. I'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. llneiinen, P. BupxoB). OcHOBHBIE NOJIOKEHUS COBPEMEHHOM KJIIETOUHOM TEOpHUH.

MeTo1bI MONIEKYIISIPHOM U KJIETOYHON OMOJIOTMU: MUKPOCKOIIUS, XpoMaTorpadus, 31ekTpodopes, METO] MEYEHBIX aTOMOB, Au(depeHnanbHoe
HEHTPUPYTUPOBaHUE, KYJIbTUBUPOBAHHE KIETOK. V3yueHHe (MKCHPOBAHHBIX KIETOK. DJIEKTPOHHass MUKpockomus. KoH(poxanbHas MHUKpPOCKOIHS.
BuranbHoe (mprXU3HEHHOE) U3YUYEHHUE KIIETOK.

JlemoHcTparuu

[Toptpetsi: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiigen, P. Bupxos, K. M. bap.

Tabmue! u cxeMbl: «CBETOBON MUKPOCKOI, «DJIEKTPOHHBIA MUKPOCKOI», «VICcTOpHs pa3BUTHS METO10B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€PUAJIbHBIX KIIETOK.

[TpakTiueckas pabora «3yueHne MeToq0B KIETOYHOU Omonoruu (Xxpomarorpadus, snekrpodopes, auddepeHnnanTsHoe HeHTPU(yTupoBaHue,
[1LP)».

Tema 4. Xumnueckas opraHu3anus KJIeTKH

XHWMHUYECKUN COCTaB KIETKHM. Makpo-, MUKpO- W YyJIbTPaMUKpPOIEMEHTH.. Boma m €€ ponp Kak pacTBOPUTEINs, pEarcHra, ydacTue B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETryIaluu. MuHepalbHbIe BEIIECTBa KJIETKU, UX OMojoruyeckas posib. Pojab KaTHOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BellecTBa KJIETKU. buonmormueckue momumepsl. beiaku. AMHHOKHCIOTHBIA cocTaB OesnkoB. CTpYKTyphl O€IKOBOM MOJEKYIbI.
[lepBuuHnas cTpykTypa Oenka, nenTHAHas CBsI3b. BropuuHas, TpeTuuHasi, YyeTBepTUYHAs CTPYKTYphl. JleHarypauus. Coiicta OenkoB. Kinaccuduxanus

6enkoB. buonornueckue ¢pyHkuu 6eiakoB. [IpuoHbL.



YrneBoabl. MoHOCaxapuibl, AUCaxXapuIbl, OJUrocaxapu bl U noaucaxapuabl. OOmuUi miaH cTpoeHus U PU3UKO-XUMUYECKHE CBOMCTBA YTIIEBOJIOB.
Buonornyeckue GyHKINN YTIIEBOJIOB.

Jlumuasl. T'uapodunsao-ruapodobusie coiictBa. Kinaccudukanus mununos. Tpuraumepunst, hochonnnuabl, BOCKH, cTepouibl. buomornueckue
byskun munuaoB. O61me cBoiicTBa OMOJOTHYECKMX MEMOpaH — TeKY4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TOTYIPOHUI[AEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Ctpoenune nyknenHoBbix kucioT. Hykneotwapl. [lpuamun xommuiemenTapaoctu. [IpaBuno Yapradda.
Crpykrypa JJHK — nBoiinas cnupans. Mectonaxoxaenne u ononorndeckune Gpynakuuu JJTHK. Bugst PHK. @ynkuuu PHK B kiietke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mmojekysie AT®. buonornyeckue pynkuuu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX
dbyukun B kietke. lpyrue nykieozunrpudocdarsl (HTD). CexkBenupoBanue JJHK. MeToapl reHOMUKH, TPAHCKPUTITOMHUKH, IPOTEOMHKH.

CtpykrypHast Ouonorus: OuoOXxuMHYecKHe W OHO(U3MYECKHe HCCIeIOBAaHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbl OHMOMOJIEKYII.
MonenupoBaHue CTPYKTYphl W (PYHKIHA OMOMOJICKYJT W WX KOMIUIEKCOB. KOMIBIOTEpHBIH IU3aliH M OpPraHMYECKUU CUHTE3 OMOMOJICKYT M HX
HEIIPUPOIHBIX aHAJIOTOB.

JlemoHcTparuu

[Hoptpetsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ©. Caurep, C. [Ipy3unep.

Huarpammsbl: «Pacnipeaenenne XMuMHUYECKHUX 3JIEMEHTOB B HEKUBOM TPUPOJIE», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOM TPUPOJIEN.

Tabmuupl u cxemsl: «llepuoaudeckas TabauIa XUMHYECKUX AJIEMEHTOBY, «CTpoeHHE MOJEKYIbl BOABD», «BeliecTBa B COCTaBe OPraHu3MOBY,
«CTpoeHne MoieKyIbl 0enkay», «CTpYKTypbl 0€TKOBOI MOJEKybl», «CTpOSHHE MOJIEKYT yIiIeBOJ0BY, «CTpOoeHHe MOJIEKYI TUMHI0BY, «HykIenHo Bbie
KHUCIIOTBD», «CTpoeHne Monekysisl ATOy.

O6opynoBaHue: XUMUYECKasi IOcy1a 1 000pyI0BaHHE.

JlaGopaTtopHas pabota «O0Hapy)eHHEe OEIKOB C TOMOIILI0 KAYECTBEHHBIX PEaKIIUi».

JlaboparopHas pabota «lccrnenoBanne HyKIEMHOBBIX KHCIOT, BBIICJICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue 1 QyHKIIUH KIETKH

Tunsl KIETOK: 3yKapuoTHUecKas U pokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE 00pa30BaHusl KJIETKH.



Crpoenue mpokapuoTHyeckor kieTku. Kierounas crenka Oakrtepuii m apxeil. OCOOGHHOCTH CTpOEHHUS TeTepoTpOoPHON M aBTOTPOGHOI
POKAPUOTUYECKHX KJIETOK. MECTO U poJib MPOKAPUOT B OMOIICHO3aX.

CrtpoeHue 1 QyHKIIMOHUPOBAHUE DYKAPUOTHUECKOH KIeTKH. [I1azmMaTudeckas memOpana (miasmanemma). CTpyKTypa rmia3MaTu4eckoi MeMOpaHEI.
TpaHcmopT BelIeCTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: naccuBHbIA (nuddys3us, odmeryéunas nuddysus), akTHBHBIA (MIEPBUYHBIA U BTOPUYHBIN
akTUBHBIN TpaHcnopt). [lomynponunaemocts MemOpanbl. PaGora HaTpuii-kanueBoro Hacoca. DHJIOLMTO3: MUHOIMTO3, (HarouuTo3. IK30LHUTO3.
Knerounas crenka. CTpykTypa U GyHKIUHU KICTOYHON CTEHKU PAaCTeHUH, rpuOOB.

Huromnasma. [luto3ouk. [{urockener. [[Buxkenue nuroruiazmMbl. Opranou bl KieTkd. O JHOMEMOpaHHbBIC OPTaHOUIBI KJIICTKH: SH/I0TIa3MaTHYeCKast
cetb (OIIC), anmapat ['onbmKu, TM30COMBI, UX CTpoeHUE U QYHKIUU. B3auMOCBSI3b OJHOMEMOPAHHBIX OPraHOUAOB KIETKU. CTpOeHHE TPaHyIsIpHOTO
perukynyma. Mexanusm Hampasienus OenkoB B JIIC. Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [nmamkuii (arpaHyssipHBIi)
SHJIOTIA3MaTHYECKUi peTuKyTyM. CekperopHas ¢yHkuus anmapara ['onbmpxku. Mogudukanus OenkoB B ammapate ['onbmku. CopTUpoOBKa OEITKOB B
anmapare ['onbaxu. TpaHcnopT BeecTB B KiIeTKe. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOWABl KJIETKU: MHUTOXOHApUH, mnacTuabl. I[Ipoucxoxnaenue wmutoxoHapuid u miaactua. Cumbuorenes (K.C.
MepexkoBckuii, JI. Maprynuc). Ctpoenue u GyHKIIMHM MUTOXOHAPUHN U maacTull. [lepBuyHbie, BTOPUYHBIE U CJIOKHBIE TIACTUIBI (DOTOCHHTE3UPYIOLIHX
3YKApHUOT. XJIOPOIIACTBI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HemeMmOpannbie opranouas! kietku CTpoeHHe U (YHKIMM HEMEMOpPAaHHBIX OpPraHouoB KieTku. PubGocomel. [IpomexxyTouHble (uIamMeHTHI.
Mukpo¢unaMeHTbl. AKTHHOBBIE MHKPO(QHIAMEHTbl. MBpIlIeuyHble KJIETKH. AKTHHOBbIE KOMIIOHEHTHI HEMBIIIEYHBIX KJIETOK. MHUKpPOTPYOOUKH.
Knerounslii nentp. CTpoeHue M JBUXKEHHE >KTYTUKOB M pecHHYeK. MUKpoTpyOouku nuTomiasmsl. LleHTpuosb. benku, acconuupoBaHHBIE C
MUKpO(QHIaMEHTaMH U MUKpOTpyOoukamMu. MOTOpHbIE OEJIKH.

Anpo. OGonouka sapa, XpOMaTHWH, KapuoIUlasMma, SIPBIIIKH, UX CTPOCHHE M (QYHKIMH. fnepHblii OenkoBblii MaTtpukc. IIpocTpaHcTBeHHOE
pacIoio’)keHre XpOMOCOM B MHTEp(a3HOM sijipe. DyXpOMaTUH U reTepoxpomaruH. beiaku xpomaTtuHa — TUCTOHBI. J[MHaMuKa s/1epHOM 00OJOYKHU B
MHUTO3€E. S IepHBIN TPAHCIIOPT.

Krnerounsie BximroueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK dYKapHOT (PaCTUTEIHHOM, )KHBOTHOM, TPHOHOMN).

JemoHCcTpanynu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpOCHHE SYKApUOTUUECKOH KIETKN», «CTpOoeHHe KUBOTHOM KJIeTKH», «CTpOCHHE pacTUTENbHOU KIeTKn», «CTpoeHue
MUTOXOHJIPUMY, «S1po», «CTpoeHne NpOKapuOTUIECKON KIIETKI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIpEapaTbl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpENnapaThl OaKTepHalbHbIX KIETOK.

JlaboparopHas pabota «3ydyeHne CTpoeHHs KIETOK Pa3IMYHBIX OPIaHU3MOB.

[IpakTuyeckas padora «M3ydueHue cBOMCTB KIETOYHON MEMOpaHBD».

JlaboparopHas padota «lccrnenoBanue miazMoin3a U AeMIa3MoIn3a B pAaCTUTEIbHBIX KIETKaX».

[TpakTiueckas pabota «/3ydeHne qBUKEHHS [IUTOILIa3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelIeCTB U MPEBPALICHUE SHEPTUHU B KIIETKE

AcCCUMUIISITIVS U TUCCUMIJISIIUS — JIBE CTOPOHBI MeTa0oam3Ma. TUbsl oOOMeHa BEIIECTB: aBTOTPOMHBIN U reTepoTpOodHBIA. YdacTHe KUCIopoaa B
O0OMEHHBIX Tpoleccax. JHepreTuyeckoe odecneueHne KieTku: npespamieHue AT® B oOMeHHBIX mpomeccax. DepMeHTaTHBHBIN XapakTep peakuui
KJIeToyHOro Metabonu3ma. DepMeHThI, UX CTpPOEHHUE, CBoiicTBa U MexaHu3M JneictBus. Kodepmentsl. Otnuuus (GepMEHTOB OT HEOPTaHUYECKUX
KaTanan3aTopoB. benku-akTuBaTopbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKIIMH OT pa3IUYHbIX (DAKTOPOB.

[TepBUuHBI CHHTE3 OPTaHMYECKUX BEIIECTB B KJeTke. DOTOCHHTE3. AHOKCUTEHHBIA U OKCUTEHHBIN (hoToCHHTE3 y OakTepuii. CBeTocoOuparoime
NUTMEHTHI U MIATMEHTHI PEeaKIMOHHOTO 1eHTpa. Pomb xjoporuractoB B mporecce GporocunTe3a. CetoBas u TeMHoBast ¢da3bl. Dotoapixanue, Cs., C4- 1
CAM-tuns! porocuntesa. [IpogykTuBHOCTH (poTOCHHTE3a. BiusiHMe pa3nudHbIX (aKTOPOB Ha CKOPOCTh (DOTOCHHTE3a. 3HaUeHHe (HOTOCHHTE3A.

XemocuHTte3. Pa3HooOpazue OpraHu3MOB-XEMOCHHTETUKOB: HUTpU(UUUpYIOMIKHE OaKTepHH, XKele300aKTepuu, cepoOakTepuH, BOAOPOJIHBIE
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHnaspoOHble opranu3Mbl. Buasl Oposkenus. [IpoayKTel OposKeHHS i UX UCTIOJIb30BAaHUE YETTOBEKOM. AHAYPOOHBIE MUKPOOPTaHU3MBbI KaK 00bEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.

A3pO6HBIe OpTraHHU3MBI. OTaIbl 9HEPTCTUYICCKOTO oOMeHa. IloaroToBuTeabHBIN 3TAI. [ THKOIN3 — 6CCKI/ICJ'IOpO,Z[HOC PaCIICIUICHUEC TTIFOKO3BI.
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buonoruueckoe okucieHue, WIK KIETOYHOE AbIxaHue. Poib MUTOXOHIpUI B Mpolieccax OMOJOTrHYecKoro okuciaeHus. Lluknnueckue peakiuu.
OxucnutensHoe GpochoprimpoBanue. JHeprust MemMOpaHHoro rpaaueHTa npotoHoB. Cuare3 AT®: paborta nporonHoit AT®-cunTassl. [IpenmyecTBa
a’poOHOTO MyTH 0OOMEHA BEIIECTB Mepel aHa3pOOHBIM. DP(HEKTUBHOCTh SHEPTETUIESCKOTO0 0OMEHA.

JeMmoHcTpanuu

[Toptpetsi: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiet 1 cxeMbl: «POTOCUHTE3Y, «DHEpreTHUecKuil 00Men», «brnocunres 6enka», «CtpoeHue pepMenTa», «XeMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE [Tl IPUTOTOBIICHHS TOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHas paboTa «/3ydyeHne KaTanTUTUYECKON aKTUBHOCTU ()EPMEHTOB (Ha MPUMEPE aMUIIA3bl I KaTaaas3bl)y.

JlaboparopHas pabota «3ydyenue hepMEHTaTUBHOTO pacIICINIEHUs IEPOKCUIA BOJOPO/IAa B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHast pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabGopaTtopHast pabota «CpaBHEHHE MPOILIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacnencTBenHass nHGOpMaIus B peaau3anus e€ B KICTKe

Peakuuu marpuynoro cuute3a. [IpyHIMI KOMIJIEMEHTAPHOCTH B pEaKLMSIX MaTPUUYHOTO CHHTe3a. Peanmuzanus HacneacTBEHHON MHGOpMaIuu.
I'enetnyeckuii ko, ero cBoiicra. Tpanckpunuusa — MatpuuHblid cuHTe3 PHK. IIpuHIAIIBI TPAaHCKPUNIIMK: KOMIUIEMEHTAPHOCTD, aHTUIIAPAJUIEIBHOCTD,
acummetpudHocTh. Co3peBanue MatpuuHbix PHK B sykapuoTtnueckoit knerke. Hekonupytrome PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka. YcmoBusi 6mocuntesa 6enka. KonupoBanue aMmuHokucior. Poinb
pubocoM B OMocHHTE3€e OelKa.

CoBpeMeHHbIE MTPEICTABIECHUSI O CTPOCHUHU reHoB. OpraHuzaiys reHoMa y MpoKapuoT U 3yKapHoT. Perynsanus akTUBHOCTH T'€HOB Y NMPOKApUOT.
I'nnotesa omnepona (®@. Kako0, K. Mano). MonekymnsipHbie MEXaHU3MBI YKCIIPECCUU T'€HOB Y 9YKapHoT. Poiib XpoMaTHHA B PETYJIAIIMN PaOOTHI T€HOB.
Perynsauus oOMeHHBIX TpolieccoB B KieTke. KieTounslii romeocTas.

Bupycel — HeksieTouHble (HOPMBI KU3HU M 0OIUTaTHbie mapa3uThl. CTPOCHHE MPOCTHIX U CIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaros.
Kuzuennsrii mukn JJHK-conepxammx Bupycos, PHK-conepskanux Bupycos, 6akrepuodaros. OOpaTHast TpaHCKPHUIIIUS, PeBEpTa3a, HHTETpasa.

BupycHsie 3a00eBanus uenoBeka, KUBOTHBIX, pacteHuid. CITNJI, COVID-19, connanpHple 1 MEIUITUTHCKIE TPOOIEMBI.
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buonHpopMaTHKa: HHTErpalysi U aHaT|3 00JbIIMX MaccuBOB («bigdatay) cTpykTypHBIX OHOTOTHYECKUX JaHHBIX. HAaHOTEXHOIOrHH B OMOJIOTHH
menuiuHe. [Iporpammupyemsie pynkinu 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JemoHcTpanuu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHoBCKui.

Tabmumpl u cxemsl: «brocunTes Oenkay, «I'eHeTndeckuii kony, «Bupycer», «bakrepuodarny.

[IpakTuyeckas padora «Co3anue MOJICIN BUPYCAy.

Tema 8. JKu3HEHHBIN UK KICTKA

Knerounslii ukd, ero nepuozs! u perymsmnus. Marepdasza u muto3. OcoOeHHOCTH NPOIeccoB, MpoTeKaroux B uHTepdase. [loaroroBka KieTku K
nenenuto. [Ipecunrernyeckuii (MOCTMUTOTHYECKHIA), CHHTETUYECKHUI M OCTCUHTETUYECKUH (MPEMUTOTUYECKHI) TepHO bl HHTEP(DA3HI.

Marpuussiii  cunte3 JHK — permumkamusa. [lpunmuner  perumkanuu  JTHK:  koMImieMEHTapHOCTh, MOJYKOHCEPBATUBHBIA  CHUHTES,
anTunapamuienbHocts. Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenmomepsl U Tenomepasa. XpOMOCOMHBINH HA0Op KIETKU —
KapuOTHIl. J{UIJIOUTHBIN U TalIOuIHBIA HAOOpBl XpoMocoM. ['oMonoruyHbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne knerku — muto3. CTaAuM MUTO3a U IPOUCXOIAIIME B HUX Npouecchl. Tumel Muto3a. Kaprokunes u uutokunes. buosornueckoe 3HaueHue
MHUTO3a.

Perynsuus mutoTndeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOenb — arornTo3s.

Knerounoe s1po, XpoMocoMbl, (yHKIMOHAJIbHAs T€HOMHUKA. MexaHu3Mel nponudepanun, auddepeHIupoBKY, CTapeHuss U TMOenu KIETOK.
«udposas kierka» — OnonHpopMaTHIECKHEe MOAETH (GYHKIIMOHUPOBAHUS KIIETKU.

JemoHcTpanuu

Tabnuip! u cxembl: «KU3HEHHBIN UK KIETKH», «MuTo3y», «CtpoeHue xpomocom», «Permxkarus JJHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIETKaxX KOpEIIKa JTyKa.

JlaGopatopHas pabota «/3yueHre XxpoMocoM Ha FOTOBBIX MUKPOIpEnapaTax.

JlaGopaTtopHas pabota «Habmrogenne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa (Ha TOTOBBIX MUKpOIIpEnaparax ).

Tema 9. Ctpoenue u GyHKIHUN OPraHU3MOB
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Bbuonorudeckoe pasHooOpa3ue oprann3mMoB. OJHOKIETOUHbIE, KOJIOHUAIbHbIE, MHOI'OKJIETOUHbIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHMS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxeu, OJHOKIETOYHBIE T'PUOBI, OIHOKIETOYHBIE
BOJIOPOCIIH, Apyrue npoTucthl. KoloHnanbHble OpraHu3Mbl.

B3anmocBA3p 4acTell MHOIOKJIETOYHOTO OpraHn3Ma. TkaHu, Opranel U CUCTEMbI OpraHoB. OpraHusM Kak eIuHoe nesoe. I'omeocras.

Tkanu pactenuil. Tuibl pacTUTENBbHBIX TKaHEH: oOpa3zoBaTesbHas, TOKPOBHAsS, IPOBOAAIIAs], OCHOBHAs, MexaHHueckass. OCOOEHHOCTH CTPOEHU S,
(GyHKUIUH 1 pacroio>KeHHsI TKaHEH B OpraHax pacTeHUi.

TkaHW JKUBOTHBIX W YeJOBEeKA. THUIMBI KUBOTHBIX TKAHEH: SMUTENHANIbHAs, COCIMHHUTEIbHAsI, MbIeuHas, HepBHas. OCOOEHHOCTH CTPOCHUS,
(GyHKLUH 1 pacroyioKeHHs TKaHEel B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHepaTUBHBIE OpPTraHbl pacTeHUH. OpraHbl U CUCTEMBI OPTaHOB JKUBOTHBIX U 4esloBeKa. DyHKIUMU OPraHOB U CUCTEM
OpraHoB.

Ornopa Tena opranusmoB. Kapkac pactenuii. CkeneTsl OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHBI M BHYTPEHHUN CKEJeT.
CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN.

JIBr>KeHMe OpraHu3MoB. J[BHKeHHe 0IHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE, )KT'YTUKOBOE, pECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTCHUI:
TPOIU3MBI M HACTUU. J|BUKEHNE MHOTOKJIETOUHBIX )KMBOTHBIX U U€JOBeKa: MbllleyHas cucrema. Pedrekc. CkeneTHble MBILIIBI U UX padoTa.

[Intanue oprannsmos. llornomenne Boabl, yIIIEKUCIONO Ta3a U MUHEPAJIBHBIX BEIIECTB pacTeHUsMU. [InTanne :KMBOTHBIX. BHyTpHIIonocTHOE 1
BHYTPUKJIIETOYHOE THILeBapeHue. lIuTaHue NO3BOHOYHBIX KHMBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO Tpakra. [IMmeBapUTEnbHBIE IKEJE3BI.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Jpixanue opraHu3MoB. /[pixanue pacteHuil. Jlpixanue xuBoTHbIX. Jnddy3us razoB uepes noBepxHocTh KiIeTku. KoxkHoe npixanue. JlpixareabHas
noBepxHocTh. KabGepHoe M N€royHoe npixaHue. JlpIxaHHe MO3BOHOYHBIX XMUBOTHBIX M YeJIOBEKA. DBOJIOLHMOHHOE YCIOXHEHHE CTPOCHHS JETKHUX
IIO3BOHOYHBIX JXUBOTHBIX. JIpIXaTenpHas CHCTEMa 4eloBeKa. MexaHu3M BEHTUIILMU JIETKUX y NTUL U MICKONUTAIOIUX. Perymsauus apixaHus.

JlpIxareabHbIe 00BEMBI.
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Tpancnopt BemecTB y oprauu3MoB. TpaHcnOpTHBIE cUCTEMBI pacTeHUI. TpaHCIOpT BenecTB y )KMBOTHBIX. KpoBEHOCHAs cucTtemMa U €€ Oprassl.
KpoBeHnocHasi cucremMa NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KPOBEHOCHBIE cOCYyIbl W KpoBb. Kpyru kpoBooOpaiieHus. DBONIONUOHHbIE
YCIIO’)KHEHUS CTPOEHUSI KPOBEHOCHOW CUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsauus.

Brinenenue y opranusMoB. Beinenenue y pacrenuid. Boigenenue y xuBoTHbIX. CokpaTturenbHble Bakyouu. Opranel BelaeneHusd. OunbTpanus,
CeKpeLusl U 00paTHOE BcachblBaHUE KAK MEXaHU3Mbl pabOThl OpraHoB BblieneHHs. CBA3b MOJIOCTH Teja ¢ KPOBEHOCHOM M BBIJIEIUTEIbHON CUCTEMaMH.
Brienenne y mo3BOHOYHBIX KHBOTHBIX U 4enoBeka. [louku. Ctpoenue u ¢pyHKunoHupoBanue Heppona. ObpazoBaHrue MOYH y YeJIOBEKaA.

3ammTa y OpraHu3MoB. 3alIUTa y OAHOKIETOUYHBIX OpraHu3MoB. Criopbl OakTepuid U UCTHI MPOCTEHITNX. 3alIUTa Y MHOTOKJIETOYHBIX PACTCHUH.
Kyrukyna. Cpencrsa nacCUBHOM U XMMHUUYECKOM 3aIlUThl. DUTOHLIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX HpPOM3BOJHBIE. 3aliuTa OpraHuzMa oT Oose3Hed. VIMMyHHas cucTeMa uesoBeKa.
KneTounslit 1 ryMOpanbHbIi HIMMYHHTET. Bposx I€HHBIH 1 IpHoOpeTEHHBIN criennpuIecKuii UIMMYHUTET. TeopHs KIIOHATbHO-CEIEKTUBHOTO IMMYHHUTETA
(IT. Opnux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OPraHU3MOB. PoIb BpOXKAEHHOTO IMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUIA.

Pa3znpaxumocTs 1 peryisaums y opranu3MoB. Pa3npa)kuMoCTh y OJTHOKJIETOUYHBIX OPraHU3MOB. TakcHUChl. Pa3apakuMoCThb U peryssius y paCTeHHM.
PocToBble BemecTBa U MX 3HaYCHHUE.

HepBhas cucrema u peduekropHas perynsuus y XKMBOTHbIX. HepBHas cuctema v €€ oTnenbl. DBOIIOIMOHHOE YCIIOXKHEHHUE CTPOSHUS! HEPBHOMN
CUCTEMBI y KHUBOTHBIX. OT/I€JIbI FTOJIOBHOI'O MO3Ta TO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas ayra. bezycioBHbie U yCIOBHbBIE pe(IEKCHI.

['ymopanbHast perymisinus 1 S3HIOKPUHHASL CHCTEMA KUBOTHBIX U YesoBeKa. JKene3bl 2HIOKPUHHON CUCTEMBI M MX TOPMOHBI. JeficTBHE TOPMOHOB.
B3anmMocBs3p HepBHOM U HIOKPUHHOM cucTeM. I nnoranamo-runopuzapHas cucrema.

JemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuubl 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOrOKIETOUHBIE Bopopociu», «bakrepum», «lIpocreiimmey, «OpraHbl IIBETKOBBIX
pacTeHni», «CHUCTEMBI OpPraHOB IMO3BOHOYHBIX >KMBOTHBIX», «BHYTpeHHee CTpoeHHE HaceKoMbIx», «TkaHM pacreHui», «KopHEBblE CHUCTEMBI»,
«Ctpoenue crednsn», «CTpoeHue JUCTOBOM IUTacTHHKN», «TkaHM *KUBOTHBIX», «Ckener denoBeka», «llumeBapurenbHas cucreMay, «KpoBeHOCHas
cucreMay, «/lpixarenbHas cuctema», «HepBHas cucreman, «Koxkay, «Mplmednas cucreMay, «BpiaenuTenbHas cucreMay, « HJOKPUHHAS CHCTEMA,
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«Ctpoenue Mpiisy, «Mmmynutery, «KumednononoctHeley, «Cxema nmuTaHus pacTeHuil», «KpoBeHOCHBIE CHCTEMBbI MO3BOHOYHBIX JKHBOTHBIXY,
«Ctpoenue ruapel», «CTpoeHue rianapun», «BHyTpeHHee CTpOeHHUE I0XKAEBOro uepBs», «HepBHas cucrema poio», «HepBHas cucrema JIATYIIKH Y,
«Hepsnas cucrema npecmbIkaronmxcsy, «HepBHas cucrema ntuiy, «HepBHas cuctema MiiekonuTaomuxy», «HepBHas cucrema denosekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIpenapaThl OJHOKJIETOYHBIX OPraHM3MOB, MHUKpOMpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB,
KOJUIEKIIUY HACEKOMBIX, UTJTIOKOXHX, )KUBbIE SK3EMILISPbl KOMHATHBIX pacTeHUH, repoapuu pacTeHUI pa3HbIX OT/IEIO0B, BIAXKHbIE ITpenapaThl >)KUBOTHBIX,
CKCJICThI ITO3BOHOYHBIX, KOJIJICKINU 6CCH03BOH0‘IHBIX JKHBOTHBIX, CKCJICT 4YCJIOBCKA, OGOpy,[[OBaHI/Ie AL AEMOHCTpAlMU IMOYBCHHOI'O W BO3AYUIHOT O
MUTAHWUS PACTCHHM, PACIICIUICHUS Kpaxmalia M OelIKOB moj JeicTBHEM (EPMEHTOB, O0OpYyIOBAaHUE JUIS JEMOHCTPAIIMH OIBITOB IO W3MEPCHHIO
YKU3HEHHOUM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX JTBUKEHHM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IUYHbBIX KUBOTHBIX.

JlaboparopHas pabota «/3yueHue TkaHel pacTeHUN.

JlabopaTtopHast pabota «M3yueHue TkaHeu >KUBOTHBIX.

JlabopaTtophast pabora «/3yueHue opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. PazmHOXeHME U pa3BUTHE OPTaHU3MOB

@DopMBbl pa3MHOKEHHSI OPTraHU3MOB: Oecrojioe (BKJII0Yas BEreTaTUBHOE) U MOJIOBOE. Buabl 0ecrosoro pa3sMHOKEHUS: OYKOBAHKE, CIIOPYIISIIHS,
(dparmeHTaIys, KJIOHUPOBAaHUE.

[TonoBoe pazmuoxenue. [lonaoBbie kieTky, uiau rametsl. Meiio3. Ctanuu meiiosa. [loBenenne xpomocoM B Meitose. Kpoccunrosep. buonornyeckuit
CMBICJI M€#1032a U 1MoJI0BOro Iporiecca. Meilo3 u ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3ButHe. I'ameroreHe3 y xHuBOTHBIX. [lomoBbie kene3bl. OOpazoBaHMe W Pa3BUTHE MOJOBBIX KieTOK. CrepmaTroreHes u
ooreHe3. CTpoeHne MOJIOBBIX KIETOK.

Omto1oTBOpEeHNE B YMOPHOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOrUs — HayKa O pa3BUTHH OpraHu3MoB. MopdoreHnes — o/1Ha U3 IIaBHBIX Mpo0ieM
smbpuonoruu. Konnenuuss mopdorenoB u monenu mopdorenesa. Craguu sMOpuoreHesa KMBOTHBIX (Ha mpumepe JArymku). Jpobnenue. Tumb
npoOneHus. JlerepMuHHUpPOBaHHOE W HEJACPMUHHpPOBaHHOE npobnenue. bmactyma, tumsl Omactyn. OcoOeHHOCTH ApPOOJICHHS] MIIEKOMUTAIOIINX.
3apopIieBbie JJUCTKU (TacTPyJIsysl ). 3aKiiajgKka OpraHOB U TKaHEH W3 3apO/IbIIIeBBIX JIMCTKOB. B3anMHOE BIIMSIHUE YacTel pa3BUBAIOIIETOCS 3apO/IbIIIa
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(oMOpuoOHaNbHAs MHAYKLMSA). 3aKiajgka IJlaHa CTPOCHHS KUBOTHOTO KaK pe3yabTaT HEpapXUUeCKUX B3aUMOJICHCTBUN TeHOB. BiusHue Ha
AMOPHOHATIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u paszurue xuBoTHBIX. [locTamOpronanbueid nepuon. IIpsimoe u HenpsMoe pasButHe. PazButie ¢ MmeraMop(o30M y OECIIO3BOHOYHBIX U
MIO3BOHOYHBIX XUBOTHBIX. brojgornueckoe 3HaueHHE NPSIMOTO M HEHNPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B Npupoje. Tumbel pocta KUBOTHBIX.
@DaKTOphI PEryNSIHUHA POCTA KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YelloBeKka. [leproabl oHTOreHesa yenoBeka.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUE ITPOLIECCHI.

PasmHoOxeHue u pazBuTHe pacTeHuid. ['ameroduT u ciopodur. Melio3 B KU3HEHHOM LuKJe pacteHuidt. OOpa3oBaHue Crop B Mpolecce Menosa.
["amerorenes y pacrenuid. Omiog0TBOPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. ObpazoBanue
Y Pa3BUTHUE CEMEHU.

MexaHn3MBbI peryisiuy OHTOTE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JemoncTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunpl 1 cxembl: «BereraTuBHOE pa3MHOXKeHHE», « UMbl Oecrnoioro pa3MHOXKEHUs», «Pa3zMHOXKEHHE XJIaMHAOMOHAIbD», «Pa3MHOXeHHe
9BIJIEHBDY, «PazMHOXeHue THaApb», «Meito3», «Xpomocombly, «l'ameroreHes», «CTpoeHHE SHUIEKIETKH U criepMaTo3ouaay, «OCHOBHBIE CTaIuU
oHTOTeHe3ay, «[Ipsamoe u Henpsmoe pa3BuTue», «Pa3BuTHE MalCKOTO XKyKay, «Pa3Butue capaHum», «Pa3BuTue JISTyIIKN», «/IBOIHOE OMIOIOTBOPEHUE
y IBETKOBBIX pacTeHU», «CTpOCHHE CEMSIH OJJHOAO0JIBHBIX U ABYIOJbHBIX pACTEHUN», «OKM3HEHHBIN UK MOPCKOU KamyCcThl», « ) KU3HEHHBIN [IUKIT MXay,
«OKU3HEHHBIN IUKII ATOPOTHUKAY, «/KM3HEHHBIN IUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENaparhl sSIMIEKIETOK U CIIEPMaTO30110B, MOJENb « LMK pa3BUTHS JIATYIIKI.

JlaboparopHas padoTa «/3ydyeHne cTpoeHHs! MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpaxTuueckas pabota «BbIsiBIeHNE MIPU3HAKOB CXOJCTBA 3aPOJIBIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlaGopatopHas padota «CTpoeHHe OPraHOB Pa3MHOXKEHHS BBICIINX PACTCHUI».

Tewma 11. 'eHeTHKa — HayKa O HACIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB
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Hcropusi cTaHOBIIEHUS M Pa3BUTHS T€HETUKH Kak Hayku. PadoTel I'. Menaens, I'. ne ®puza, T. Moprana. Poyib 0TeU4eCTBEHHBIX YUEHBIX B PA3BUTHH
reaetuxu. Paboter H. K. KonproBa, H. U. Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 10. A. @wmmyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJOrHYHBIE XPOMOCOMBI, aJlJIEIbHBIE T'€HBI, aJbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U
peleCCUBHBIN MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTa, YUCTAsl JIUHUS, THOPH b, TeHOTHI, (heHOoTUrl. OCHOBHBIE METO/Ibl T€HETHKHU: THOPUIOIOTUYECKHA,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKUM.

JemoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Konsuos, H. . Basunos, A. H. benozepckuit, I'. 1. Kapneuenxko, 10. A. ®unumnuenko, H.
B. TumodeeB-PecoBckmii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHUI.

JlaboparopHas padota «Jlpo3oduiia kak 00bEKT FTeHETHUSCKUX HCCIICTOBAHUI.

Tema 12. 3aKkOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBpiii 3akoH Menaenss — 3akoH eIMHOOOpa3usi TMOPUIOB MEPBOro MokoyeHus. [IpaBuiao JOMUHUPOBAHUA.
Bropoii 3akon Menzens — 3aKoH pacileruieHus Mpu3HakoB. LluTronoruueckre 0CHOBBI MOHOTHOPUTHOTO CKpenuBaHus. [ umoTe3a 4ucToTh raMer.

Amnanusupyroiee ckperuBanue. [I[pomexxyTouHblid xapakTep HacienoBaHus. Pacienienue npu3HakoB Py HEMTOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemupanue. TpeTtuii 3akoH MeHens — 3aKOH He3aBUCUMOT0 HacJIeJOBaHUsI TpU3HAKOB. L{uTomornyeckue oCHOBBI TUTHOPHIHOTO
CKpELIMBAHMUS.

CuennenHoe HacienoBaHue npusHakoB. Pabdotel T. Moprana. CiemieHHOe HacieIoBaHHE T€HOB, HAPYIIEHHE CIETUICHUS MEXIy TeHaMH.
XpoMOCOMHast TEOPHST HACIIEACTBEHHOCTH.

I'enetnka nmona. XpoMOCOMHBIN MEXAHU3M ONPEACICHUSA 10JIa. AYyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTepOoraMeTHBIN IOJI.
I'eneTnyeckas cTpyKTypa MojoBbIX XpoMocoM. HacienoBanue npu3HakoB, CHEMIIEHHBIX € TTOJIOM.

I'enorun xak uenoctHas cucreMa. [lneiorponns — MHOKECTBEHHOE IeMCTBUE TeHa. MHOXECTBEHHBIN ajyienn3M. B3anMoielicTBre HeauleIbHbIX

reHoB. KommuiemenTapHocTs. Onucras. [lonmumepus.
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['eHeTHUYECKUII KOHTPOJIb Pa3BUTHUSA PACTEHUH, )KMUBOTHBIX M YEJIOBEKAa, a TaKkKe (PU3MOJOTMUECKUX MPOLIECCOB, MOBEAECHUS U KOIHUTUBHBIX
¢ynkuuii. ['eneTrHuecKkue MeXaHU3Mbl CUMOHMOTE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3UH — MApasUT» U «XO3IUH — MUKpOOHMOM». ['eHeTmueckue
ACTIEKThI KOHTPOJIS M U3MEHEHUS HACIEICTBEHHON NH(pOpMAINK B TIOKOJICHUSIX KJIETOK  OPTraHU3MOB.

JeMmoHcTpanuu

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

Tabmuubl u cxemsl: «llepBeiii u BTOpo#l 3akoHBl Mennens», «Tpetuil 3akoH Menaens», «AHaTM3UpyOIIee CKpeuuBanuey», «Hemomnoe
JoMUHHUpOBaHue», «CIEeIuIeHHOe HAacleOBaHUE IMPHU3HAKOB Yy Opo3odmisl», «l'eHetnka mona», «Kapmorun yemoBeka», «Kapumotum apo30Quis»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

OO6opynoBaHue: MOJENIb Ul AEMOHCTPALUU 3aKOHOB €IMHOO0Opa3us TMOpPUA0B MEPBOrO MOKOJICHHUS M paclIeIIeHUs] MPU3HAKOB, MOAEIb Ul
JEMOHCTpAllMM 3aKOHA HE3aBHCHMOI'O HACJIEOBaHMs NPU3HAKOB, MOJENb IS JIEMOHCTpPALMU CLEIJIEHHOTO HACJIeIO0BaHUS IPU3HAKOB, CBETOBOM
MUKPOCKOII, MUKpoTipenapar: «/Ipozodpuna».

[Tpaktuyeckas pabora «M3yueHue pe3yabTaToB MOHOTMOPUIHOTO CKPELIUBAHUSA Y APO30(PUIIBI».

[Tpaktuyeckas pabora «V3yueHue pe3yabTaToB TUIHOPUIHOIO CKPEIIMBAHUS Y IPO30(DUIIBI.

Tewma 13. 3aKOHOMEPHOCTH U3MEHUYUBOCTU

B3aumoneiictBue resorumna u cpeasl npu popmupoBaHuu (enortuna. MzMeHunMBoCTh NMpu3HaKkoB. KauecTBeHHbIE U KOIMYECTBEHHBIEC TIPU3HAKHY.
Buibl ©3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.

MomudukaonHas H3MEHYMBOCTb. Ponb cpeiasl B (OpMHPOBAHMH MOIUGUKAIMOHHOM H3MEHUYMBOCTH. Hopma peakuuu mnpu3HaKa.
Bapuanuonnsliii psa u Bapuanmonsas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIMOHHON NU3MEHYUBOCTH.

l'enoTtunuueckass u3MeHUYMBOCTh. CBOICTBA T€HOTUIIMYECKOM W3MEHUMBOCTH. BHIBI T€HOTUIIMYECKOM W3MEHUMBOCTH: KOMOWHATHBHA,
MyTalllOHHAsL.

KombOunaTuBHas n3MeHUMBOCTh. Meiio3 U 1M0JIOBOM MPOLecC — OCHOBA KOMOMHATUBHONW M3MEHYMBOCTH. Pojib KOMOMHATUBHON M3MEHYMBOCTH B

CO3JaHHUHU I'€CHETUYCCKOI'O p33H006p33H5[ B I[IpE€aciIax OAHOTO BHAA.
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MyTanuuoHHass WU3MEHYMBOCTb. Buipl MyTanuii: reHHble, XpOMOCOMHbIE, TeHOMHbIC. CIIOHTaHHbIE U MHAYLHUPOBAaHHbIE MyTallUd. SnepHble U
quTOIIa3MaTuYeckue MyTtanuu. CoMaTu4ecKue U MojoBble MyTaluu. [IpuurHbl BOSHUKHOBEHUS! MyTauMid. MyTareHsl U UX BJIMSHUE Ha OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIlecca. 3aKOH T'OMOJOTHYECKUX PsIoB B HachenacTtBeHHoM wusmeHunBoctu (H.M. BaBunoB). Buesnepnas
U3MEHYUBOCTb U HACJIEJCTBEHHOCTb.

OnureHeTHKa U SMUIreHOMHKA, POJIb SIUI€HETUYECKUX (PAKTOPOB B HACIIEIOBAHUN M U3MEHYMBOCTH (DEHOTUIIMYECKUX IIPU3HAKOB Y OPraHU3MOB.

JemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmuubl u  cxembl: «Buuel u3MeHunBocTH», «MoaudpuKalMoOHHas HW3MEHUYUBOCTb», «KoMOMHATHBHas W3MEHUUBOCTHY», «Meio3y,
«OmnonoTBopeHue», «I'eHeTnyeckue 3a001eBaHus YenoBeKay, «Buasl MyTanuii».

ObopynoBanue: >KUBbIE W TrepOapHbIe SK3EMIULIPHI KOMHATHBIX PACTeHUH, pUCYHKH ((oTorpaduu) >XHUBOTHBIX C PA3IUYHBIMHU BHIIAMH
MU3MEHYUBOCTH.

JlaGopatopHass pabota «MccienoBaHue 3aKOHOMEpPHOCTEH MoOIUMGUKAIMOHHON H3MeHuuBOocTU. [locTpoeHue BapHallMOHHOIO psjga H
BapHUallMOHHONW KPHUBOI».

[IpakTuueckas pabora «MyTauuu y 1po30(puiisl (Ha TOTOBBIX MUKPOMpPENapaTax)y.

Tema 14. 'eHeTuka yenoBeka

Kapuortun uenoseka. MexxyHapoiHas mporpaMmma UCCIE€JOBaHUS F€HOMa 4eloBeKa. MeTobl N3ydeHusl TEHETUKH YEJIOBEKA: IeHEaIOTHUECKUH,
OJMU3HEIOBbIM, LUTOTCHETUYECKUH, MOMYJIALMOHHO-CTATUCTUYECKUH, MOJEKYyIsIpHO-TeHeTHYeckuil. COBpeMEHHOE OmpeeieHHe TIeHOTHUIMa:
MOJIHOTEHOMHOE CEKBEHHpPOBaHHE, T€HOTUNHPOBaHKUE, B TOM uucie ¢ nomombio [1[P-ananu3a. Hacnenctennslie 3aboneBaHus yenoBeka. ['eHHbIE U
XPOMOCOMHBIE 00JI€3HU uenoBeKa. bonesHu ¢ HacieICTBEHHOW MpenpacrnoioXeHHOCThI0. 3HAUYEHHE MEIUIIMHCKOM I'€HETUKH B MPEAOTBpALLlEHUU U
JICYCHUH TeHeTHUYECKUX 3a0oyieBaHUIl yenoBeka. MeauKo-TeHeTHYeCKoe KOHCYIbTHpoBaHUe. CTBONOBBIE KIETKU. [TOHATHE «T€HEeTHUYECKOro Tpy3ay.
OTUYECKUeE acleKThl UCCIIE0BAaHMM B 001aCTH peIaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YeNOBEKAa K (PU3NYECKOMY M XHUMHUYECKOMY 3arpsA3HEHHUIO OKPYKalolleH Cpesbl.

I'eneTmueckas IpeaApPacoIOKCHHOCTb YCJIOBCKA K IMTATOJIOTUSAM.
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JeMmoHcTpanuu

Tabmuuel u cxemsl: «Kapuotun yenoBeka», «MeTobl H3y4eHUSI TEHETUKH YeJIoBeKay, «I eHeTnyeckne 3a001eBaHuUs YEITOBEKaY.

[IpakTuueckas pabora «CocTaBiieHUE U aHATN3 POIOCIOBHOI.

Tema 15. Cenekuusi opraHu3MOB

JomecTukanusi U ceneknus. 3apoxacHUe celeKuuu U qomectukanuu. Yuenue H. M. BaBuioBa o LleHTpax mpoHMCXOXKIEHHUS U MHOT0O0Opa3us
KYJIBTYPHBIX pacTeHuil. Poib cenekuuy B CO31aHUU COPTOB PACTEHUM M MOpOJ KUBOTHBIX. COpT, mOpoja, mTaMM. 3aKOH FOMOJIOTHYECKUX PSIIOB B
HacleicTBeHHOM m3MenunBocTd H. 1. BaBuiosa, ero 3HaueHne 111 CEEKIIMOHHON paboTHI.

Metoab! ceneKUMOHHOM paboThl. McKyccTBEHHBIN OTOOP: MAaccoOBBIM M MHIMBUIYaJIbHBIA. DTanbl KOMOMHAIMOHHOM cenekuuu. Mcnbitanue
pou3BoaUTENeH 10 MOTOMCTBY. OTOOP MO FEHOTUITY ¢ IOMOIIBIO OLIEHKU (PeHOTHIAa IOTOMCTBA U OTOOP IO T€HOTHUITY ¢ momollbio aHanu3a JJHK.

HckyccTBeHHBINH MyTareHe3 Kak METOJ] CEJIEKIIMOHHON paOoThl. PaanannoHHbIi 1 XUMUYECKUN MyTareHe3 Kak MICTOUHUK MyTallil y KyJIbTYPHbIX
¢opM opraHu3moB. lcrosnb3oBaHHE T€HOMHOTO pPEJaKTUPOBaHUA M MeToa0B pexomMOuMHaHTHBIX JIHK nns momyuyeHus ucxogHoro martepuana Jis
CEJIEKLIMH.

[Tony4yenue nonaumaon0oB. BHyTpuBuioBas rudbpuanzanus. bin3kopoacTBeHHOE CKpelBaHue, Win HHOpuIuHT. HepoicTBeHHOE CKpellrBaHue,
wii aytopuauHr. ['ereposuc u ero npuumsbl. Vcnonws3zoBanue rerepo3uca B cenekiuu. Otnanénnas rudpuamszanus. llpeomonenue Oecruiomus
MEXBHUI0BbIX THOPUAOB. JIOCTHIKEHNUS CENEKIIMN PACTEHUN U KUBOTHBIX. «3€JIEHAsT PEBOTIOLU».

CoxpaHeHue U U3y4eHHE T€HETHYECKMX PECYpCOB KYJIbTYPHBIX PACT€HUH M UX IUKUX POAMYEH JUIs CO3[aHHMS HOBBIX COPTOB U THOPHJIOB
CENbCKOXO3SAMCTBEHHBIX KYNbTYp. M3ydeHue, coXpaHeHUE U YIPABJICHUE T'€HETHUYECKUMHU PECYpPCaMU CEIbCKOXO3AMCTBEHHBIX U IPOMBICIOBBIX
JKUBOTHBIX B LIEJIAX YJIYYIICHHs CYLIECTBYIOIIMX M CO3/IaHMS HOBBIX IOPOJ, JUHUN M KPOCCOB, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX METOJIOB
HAay4YHBIX MCCIIEIOBAaHUM, IEPENOBBIX UIEH U NEPCIEKTUBHBIX TEXHOJIOTHM.

JemoHncTpanuu

[optpetsr: H. K. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssuenxo, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabmunpl 1 cxembl: «LIeHTpbI MPOUCXOKACHUS U MHOTOOOpPa3usl KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJOTMYECKHX PSAJOB B HACIEICTBEHHOMN
U3MEHYUBOCTHY, «MeTobl cenekuumn», «Otaanénnas rudpunuzanus», «Myrarenes».
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JlaGopatopHas pabota «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUH U MOPOJ AOMAIIHUX KUBOTHBIXY.

JlaboparopHas paboTa «3ydeHrne METOJOB CENEKIIUN PACTEHUI.

[IpakTuueckas padora «IIpuBUBKa pacTeHUII».

Okckypeuss «OCHOBHBIE METOABl W JOCTMDKEHHSI CEJCKUUM pPACTeHMH W JKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIN yUacTOK, B TEIUIMYHOE XO035ICTBO, B 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. bBuoTexHoI0THA U CUHTETHYECKAst OMOJIOT U

OOBEKTHI, HCIONB3yeMble B OMOTEXHOJIOTUH, — KIJIETOYHBIE M TKaHEBBIE KYJIbTYPbI, MUKPOOPTAHU3MBI, X XapaKTEpUCTHKA. TpaauiimoHHas
OMOTEXHOJIOIH: XJIe0oeueHue, MoJy4yeHHe KUCIOMOJIOYHBIX MPOYKTOB, BUHOAEIHE. MuKpoouonoruyeckuii cunte3. OObEeKThl MUKPOOHUOIOTHUYECKUX
texHosoruil. [Ipon3BoacTBO 6€1Ka, aMUHOKHMCIIOT U BUTAMHHOB.

Cozlanue TeXHOJOTMi U UHCTPYMEHTOB 1I€JIEHANIPABIIEHHOTO U3MEHEHHUS! U KOHCTPYUPOBAHUS F€HOMOB C II€JIbIO MOIYYEHHs] OPraHU3MOB U MX
KOMIIOHEHTOB, COJIEpKAIllUX HE BCTPEYAIOLMECS B IPUPOJI€ OMOCUHTETUYECKUE TTYTH.

Knerounas nnxenepus. MeTo bl KyJabTypbl KJIETOK M TKaHEH pacTeHUi 1 )kUBOTHBIX. KprnobGanku. Comatnyeckas ruOpuan3anus 1 COMaTHUECKHM
sMOpuorenes. Mcnonab3oBaHue TamjouioB B celeKUuM pacTeHuid. [lomydeHne MOHOKJIOHANbHBIX aHTHTEN. lcrnonb3oBaHHME MOHOKJIOHAJIBHBIX H
MOJIMKJIOHAJIBHBIX AHTUTEN B MeEIULHHE. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTPYKIMS SMIEKICTOK M KIOHMPOBAaHHE >KUBOTHBIX. MeTton
TPaHCIUIAaHTALUH SAEP KJIETOK. TEeXHOJIIOTMH 0310pPOBIICHHUS], KyJIbTUBUPOBAHNS U MUKPOKJIIOHAJIBHOTO PA3MHOKEHUS CEIbCKOXO03AMCTBEHHBIX KYIBTYP.

XpoMocoMHasi M TeHHas MHkeHepus. VICKyccTBEHHBIH CHHTE3 reHa M KoHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Co3manme TpaHCreHHBIX
opranu3MoB. JIOCTHKEHHsI U TIEpCIEKTUBBI XPOMOCOMHOM 1 T€HHON MH)KEHEPUH. DKOJIOTHYEeCKHEe U 3THUYECKHE POOIeMbl FTeHHOM HHXKEHEPHUH.

Menununckue 6uorexunonoruu. [locrrenomuas nudposas meauiuna. [IP-auarnoctuka. Metabon0oMHBIA aHANN3, TEHOIEHTPUYECKUN aHaTN3
IpOTEeOMa YesloOBeKa JJIsi OLIEHKU COCTOSIHMSI €ro 3/10poBbs. Mcmosb30BaHUE CTBOJIOBBIX KJIETOK. TaprerHas Tepamus paka. 3D-Ouounkenepus uist
pa3paboTKku (pyHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JJaHUS KOMIUIEKCHBIX TKAaHEH COUYETaHWEM TEXHOJIOTUH TpEXMEPHOro
OuonpuHTHHTA U cKadOIAUHTA IS PELISHUS 33124 IePCOHATU3UPOBAHHON MEUIIMHBI.

Coznianue BEKTOPHBIX BAKIMH C IIeJbi0 oOecredyeHrss KOMOMHHUpOBAaHHOW 3amuThl OT Bo3Oynuteneid OPBU, ycraHoBieHHE MOJEKYISPHBIX

MexaHu3MoB ¢yHkimonupoBanus PHK-conepkamux BUpycoB, BRI3BIBAOIINX 0CO00 OmacHbIe 3a001€BaHUS YEIOBEKA U )KHBOTHBIX.
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JeMmoHcTpanuu

Tabmuub! u cxemsl: «Vcroab30BaHNE MUKPOOPTaHHU3MOB B IPOMBIIIJICHHOM IPOU3BOJCTBEY, «KileTouHas nHxxenepus», «I eHHas HHXEHepUs».

JlaboparopHas pabota «/3ydeHne o0bEeKTOB OMOTEXHOIOTUM.

[Tpaktuyeckas padora «IlomyyeHre MOIOYHOKUCIIBIX IPOLYKTOBY.

Okckypenst «bUOTEXHOIOr s — BayKHEHIIas MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE ITPOU3BOCTBO)Y.

11 KJIACC

Tewma 1. 3apoxaeHue 1 pa3BUTHE IBOTIOLNMOHHBIX MPEACTABICHUN B OMOJIOTHI

OpomonuonHas teopus Y. Jlapsuna. [Ipennocsinky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb 1 Hay4Has nesTenbHocTh Y. JlapBuna.

JIBIoKy1IMe CHITBI 3BOTIOIMH BU10B 110 Y. /lapBuHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOKEHUS OPraHU3MOB, HacJIeICTBEHHAs U3MEHUYUBOCTh, 60pb0a
3a CyIIeCTBOBAHHE, €CTECTBEHHBIN U MICKYCCTBEHHBIH 0TOOP).

Odopmnenne cunrernyeckoi teopun 3Bosonuu (CTI). Heittpanshas teopust sBomtonnn. CoBpeMeHHasi SBOIIONUOHHAs Ouosorus. 3HaUyeHue
9BOJIIOLIMOHHON TEOPUU B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JlemoHcTparuu

[Moptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U. lapBun, C. C. Yersepuxosn, . Y. lImansraysen, Jx.
Xonneiin, /1. K. bensies.

Tabmuuel u cxemsl: «Cucrema xuBoi npupozs! (o K. Jlunnero)», «JlectHuna xuBbix cymiects (rmo Jlamapky)», «MexaHuszM (HopMupOBaHHS
npucnocoO1eHnit y pacTeHuil u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyra nyremectsust Y. lapsuna», «Haxoaku Y. HapBunay, «Popmbl
060prOBI 3a cymiecTBoBaHUE», «llopoabl romybei», «MHoroobpasue KyJIbTypHBIX (GopM KamycTel», «lloponabl noMamHuX KHUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUAOB (1m0 Y. JapBuny)», «Cxema COOTHOIICHHS ABMKYIIUX CHJI IBOJIOIUNY, «OCHOBHBIE TOJIOKEHUS CHHTETHYECKON TECOpUHU
SBOJIIOLTUM.

Tema 2. MukposBosonus 1 €€ pe3ysbTaThl

[Tomynsitust Kak 3JaeMeHTapHas eauHuna 3BooNui. COBpEeMEHHbIE METO/IbI OI[EHKH N€HETHYECKOro pa3Hoo0pa3us M CTPYKTYpPbI MOMYJISIHi.
N3meHenune reHo¢oH/1a TOMYJIALNN KaK 3JIEMEHTAPHOE IBOJIIOIIMOHHOE ABJIEHUE. 3aKOH reHeTndeckoro paBHoBecus k. Xapau, B. BaitnGepra.
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OneMeHTapHble (akTOpb! (JBMXKYILME CHUIIbI) 3BOJIOLMU. MyTanuoHHbIi npouecc. KomOnHaTHBHAsA n3MeHUNBOCTh. Jlpelid reHoB — ciydaiinble
HEHAIpaBJICHHBIE M3MEHEHHUsI 4acTOT aiuienedl B momynsaiusx. Dddext ocHoBarens. DPdexT OyTbuiouHoro ropubimka. CHIDKEHHE TeHEeTHYECKOTro
pa3HooOpa3usi: npuduuHbl U ciaeactBus. lposBienue 3pdexra npeiida reHoB B OOMBIIMX U MAIBIX MOMYIAUsAX. Murpauuu. N30t nOmyssmii:
reorpaduyeckas (IIpOCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBeHHbI 0TO0p — Hampasisonmil ¢paktop 3Boaronuu. GopMbl ecTeCTBEHHOT0 0TOOpa: ABMKYLIUM, CTAOMIN3UPYIOIIUN, pa3phIBArOIUI
(mu3pyntuBHbI). [TonoBoii 0T60p. BO3HMKHOBEHKE M SBOJIOLUS COLIMATBHOTO TTOBEACHNUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHUKPO3BOMIONMHM. BO3HMKHOBEHHME MPHUCIOCOONEHUM Yy OpraHu3moB. ApoMopdosbl u
uavoanantauuu. I[lpumepsl npucnocoOiaeHuit y OpraHu3MoB: MopdoJoruueckue, (Gusnonorndeckue, OMOXHMHUYECKUE, I1OBEAECHUYECKUE.
OTHOCHUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykrypa. Bumoodpa3zoBanue kak pe3yabTaT MUKPOAIBOIONMH. V3osus — kiroueBoid hakrop BumooOpasoBanus. [lytu u
CrocoObl  BH000pPA30BaHUS: aJUIONATPHUECKOe (reorpaduyueckoe), CHMIIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOIHILION IH3AIIHS,
ruOpuu3anys). JurenbHOCTh HBOIIOLMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIIOTHYECKOT0 pa3HO0Opa3usl.

Ponb sBoNOLIMOHHON OHOIOrMH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHMsI OMopa3zHo00pa3usi. MUKPOIBOIIOLMS U KOIBOJIOIMS MApa3sUTOB U
uX X0351€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CLIOCOOBI OOPHOBI ¢ HEH.

JemoHcTpanuu

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

Tabmunpl n cxembl: «MyTallMoOHHAas U3MEHUYMBOCThY, «llomyndunonHas cTpykTypa Buaa», «Cxema HposiBIeHHs 3akoHa Xapau—BaiinOepray,
«/IBrKy1ue CUIIbI ABOJIIOLUNY, «KOJOTHYECKash N30JISIIMS MONMYJISUUN ceBaHCKOM (dopenny, «I' eorpaguueckast M30ALKs TUCTBEHHUIIBI CHOMPCKON U
JMCTBEHHUIIBI 1aypcKoit», «IlomynsnoHHbIe BOJIHBI YNCIEHHOCTH XUIITHUKOB U KEPTB», «Cxema JAeHCTBHS €CTECTBEHHOTO 0TO0pay», «DopmMbl 60pbOBI
3a cymecTtBoBaHuey», «MHaycTpuanpHelii MenaHu3M», «OKuBble nckomaeMbie», «IIOKpOBUTENBCTBEHHAs OKpacka KUBOTHBIX», «lIpenympexnaromas

OKpacKa JKMBOTHBIX», «®Pusnonorunueckue aganranuun», «lIpucnocoOieHHOCT OpraHu3MOB U €€ OTHOCUTENbHOCThY», «Kpurepun Buma», «Buusl-
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nBoitHuku», «CTpykTypa Buaa B mnpupone», «CrocoOwsl BumooOpazoBaHusy, «leorpaduueckoe BHI000pa3oBaHHE TPEX BHUJIOB JAHJBIIICH,
«OKO0JIOTHYECKOE BU1000pa30BaHUE BUI0B CUHULD, «llonurnonasl pacrenuit», «KanycTHo-penednbiii rudpuiy.

Ob6opynoBanue: repdapuu pacTeHU, KOJJIESKIIMH HACCKOMBIX, Uydelia NTHII U 3Bepei ¢ MpUMEepaMu pa3INYHBIX MPUCIIOCOOJICHHH, dydena NTUI] U
3Bepel pa3HbIX BUIOB, repOapuu pacTeHHM OIM3KUX BHIOB, 00PA30BABIIUXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaboparopHas paboTa «BplsiBiIeHHE H3MEHUYUBOCTH Y 0COOEH OJTHOTO BUA».

JlaGopatopHas pabota «IIpucnocoOnenuss OpraHu3MOB U UX OTHOCUTENbHAS LIEIeCO00pa3HOCTh.

JlaGoparopHas paboTta «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIOY.

Tewma 3. MakposBontouus U €€ pe3yibTaThl

MeTtonbsl u3yueHus: MakpodBoironuu. [laneonronornueckue Meronbl u3yudeHus sBomoonuu. [lepexomnsie GopMbl U (QUIOTEHETUYECKUE PSIIbI
OpraHU3MOB.

Buoreorpaduyeckue metoapl n3ydenus spononnu. CpaBHeHHE GIIOpHl U (payHBI MAaTEPUKOB M OCTPOBOB. buoreorpadpudeckue obmactu 3eMitH.
Bunbl-sHIEeMUKY U PETUKTHIL.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METOJbI M3yUeHHUs SBOMIONHUH. | eHeTHMYeCKne MEeXaHH3MBbl SBOJIOIUH OHTOTE€HE3a U
MOSIBJICHUS HBOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl. Py uMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKyIIpHO-T€HETUYECKHE,
OMOXMMHYECKHE U MaTeMaTU4YeCKUE METOJbl M3y4deHHs HBoJOLMU. ['omosiornuHbie reHbl. COBpeMEHHbIE METOJ/Ibl MOCTPOEHHUS (PHIIOT€HETUYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MYTallU1 U YBOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEepHOCTH (mpaBuia) »sBoionuu. [lpuHnun cmensl QyHkiuid. HeoOpaTumocTh HBONIONWK. ANanTUBHAS —paguaIus.
HepaBHOMEpHOCTH TEMIIOB 3BOIOLUH.

JemoHncTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrounep, 3. I'ekkens.

Tabmuip! u cxembl: «OUITOTEHETHUECKUH PSII JIOMIAINY, «APXEONTEPHUKCY, «3Bepo3yoObie smepsl», «Creromnedans», «PuanoguTs, «CeMeHHbIe
nanopoTHukny, «buoreorpaduueckue 30HbI 3emimy, «Jlpelid KOHTUHEHTOB», «PenukTb», «HauanpHble CcTaguu SMOPHOHATBHOTO Pa3BUTHUS
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MO3BOHOYHBIX JKUBOTHBIX», «["'OMOJIOTMYHBIE U aHAJIOTUYHBIE OPraHb», «PyTUMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YETIOBEKA U IIUMIIAH3E»,
«['naBHbBIE HaMpPaBIEHUS 3BOTIOLUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUHU, repOapuu, MYJISKH HCKONAEMBbIX OCTaTKOB OPraHU3MOB, MYJISDKM FOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYAUMEHTapHbIX
OpPraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue U pa3BUTHE )KU3HU HA 3eMJIe

HayuHple rumore3bl MPOUCXOXKICHUS KM3HM Ha 3emiie. AOHOreHe3 W maHcrepmus. J(oHaydHble TPEACTABICHUS O 3apOXKACHUU >KU3HU
(kpearrmoru3M). [ umoresa mOCTOSIHHOTO CaMO3apOKIEHUS KU3HU U € onpoBeprkenue onbitaMu @. Penu, JI. Cnanmnanuanu, JI. [actepa. [lpoucxoxaenue
YKU3HU U acTPOOUOIIOTHSL.

OcHoBHBIE 3Talbl HEOpPraHMYecKoW HsBoitouuu. [lnanerapHas (reoyoruyeckas) 3BONIONUSA. XHUMHUYECKas HBOMOLMS. AOMOTCHHBIH CHHTE3
OopraHMyeckux BelecTB 3 Heopranmyeckux. OnsiT C. Musniepa u I'. FOpu. OOpa3zoBanue nonnmepoB u3 MonoMepos. KoanepBatnas runoresa A. U.
OnapuHa, runore3a neppuyHoro OynaboHa JIx. XonzaeiHa, reHernyeckas rumnote3a . Mémiepa. Pubosumel (T. Yek) u runoresa «mupa PHK» V.
['un6epra. DopMupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroanl e€ nzydenus. VMckomaemble oprannueckue octaTku. ['eoxpononorus u e€ metonasl. OTHOCUTENbHAs U abCONIOTHAS
reoXpoHoJIorus. I'eoXpoHosiornyeckas mKaua: 0Hbl, 3pbl, HEPUO/bI, SITOXH.

Havanbhble sTanbl opranuydeckoi sBomonuu. [losBieHHEe U 3BOMIONMS MEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. Bo3HHKHOBEHHE MEpBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJor MepBbIX Ha 3emiie coobmecTB. CTpoMaToauThl. [IpokapHoThl M 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE INPOUCXOXKICHHE BUPYCOB. IIpOMCXOKJEHHE MHOTOKJIETOYHBIX OpraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl 3BOJIIOLUY BhICIINX pacTeHnid. OCHOBHbBIE apoMOp(o3bl pacTeHuil. Beixoa pactenunii Ha cyury. [losiBieHrne ciopoBbIX pacTeHHM
¥ 3aBoeBaHue UMHU cymn. CemeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tanbl IBOJIOLUHN KUBOTHOro Mupa. OcHOBHbIE apoMop(o3bl >KMBOTHBIX. Benickas ¢ayna. KemOpuiickuii B3pbIB — MHOSIBICHHE
COBpPEMEHHBIX TUMOB. [IepBbIie XOpa0BHIE )KUBOTHBIE. JKN3HB B BOJIEe. DBOIOINS MMO3BOHOUHBIX. [Ipoucxoxaenue ampuodmii u pernrrunuii. [Ipoucxoxaenne
miiekonuTaromux u ntuil. [puHnun kioueBoro apomopdosa. OcBoeHue 0ecrio3BOHOYHBIMU U TTO3BOHOYHBIMU KMBOTHBIMHU CYIIIH.
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PazButne xu3HM Ha 3emyie MO dpaM U MEpUOJaM: apXei, MPOTepOo30i, Maneo30i, Me3030H, KaiftHOo30i. OOImas XapakTepucThKa KJIMMaTra U
reoJIornyeckux mnporeccoB. [losiBeHMe W pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHME: €ro yCJIOBUS W BIMSHHE Ha Ta30BBIA COCTaB
aTMochepsl.

MaccoBble BBIMUpaHUsl — 3KOJIOTMYECKUE KPU3UCHI Ipouuioro. IIpuunHbl U ciiecTBUS MacCOBbIX BbIMUpaHU. COBpPEMEHHBIA 3KOJIOTMYECKU I
KpHU3HC, ero ocooeHHoctu. [Ipobiema coxpanenust OnopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opranudeckoro Mupa. IlpuHnumns! kinaccudukanum opraHu3MoB. OCHOBHBIE CHCTEMATUYECKHE TPYIIITBI OPraHU3MOB.

JemoncTpanuu

[TopTpetsi: @. Penu, JI. Cnannanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, Jx. Xonaein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmue! u cxembl: «Cxema onbita @. Peqny, «Cxema omnbita JI. [TacTepa mo nzydeHuro camo3apoxkieHus xKu3Hmny», «Cxema onbsita C. Musepa,
I'. FOpuy», «Otansl HeoOpraHUYeCcKOH BoOIINY, «['eoxpoHOIOrHUecKas mKanay, «HauanbHbie 3Tanbl OpraHuuecKon IBOTIOIUNY, «Cxema o0pa3oBaHUs
IYKapHOT MyTéM cumbOuoreHe3a», «Cucrema xuBoil mpupoas», «CTpoeHune BUpyca», «ApomMopdo3sl pacteHuit», «PuHHOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOTOKJIETOUHbIE BOAOpoOCIn», «Mxu», «[lanopotHukm», «l'onoceMeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHHil», «Cxema
pa3BUTHUSA KUBOTHOT'O MUPay, «ApomMopho3bl )KUBOTHBIXY», «[Ipocteitmumey, «Kumednononoctusiey, «Ilnockue yepu», «Unenucronorue», «Poiob»,
«3emHOBOHBIE», «IIpecmbikaromuecsy», «ITump, «MiekonuTatouie», «Pa3Butue xu3HU B apxeickoil spe», «Pa3BuTue XKU3HU B IPOTEPO30ICKOM
ape», «Pa3BuTre )XU3HU B N1aJI€030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHe )KU3HU B KalfHO30MCKOH 3pey, «CoBpeMeHHas cucreMa
OpPraHUYECKOTO MUPa».

Ob6opynoBanue: repbapuu pacTeHU pa3MYHBIX OTAENIOB, KOJUICKIIMM HACEKOMBIX, BJIQXKHBIE MpPEnaparhbl *KHUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIUY UTJIOKOJKHX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Uy4yesa MNTHUIl M 3BEpel, KOJJIEKIIUH OKAMEHEJIOCTEH, MOJIE3HBIX MCKOMAeMbIX, MYJISKU
OpraHMYECKUX OCTATKOB OPTaHU3MOB.

Buptyansnas naboparopnas pabora «MoaenrpoBanue onbIToB Muiepa—tOpu 1o u3ydeHnto abHOreHHOro CHHTe3a OPTaHUYeCKUX COeINHEHUN
B IIEPBUYHOI aTMocheper.

JlaboparopHas pabota «/3ydyeHune u onrMcaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPTaHU3MOB).

[TpaxkTrueckas pabota «M3ydeHne ocoOeHHOCTEN CTPOEHUS paCTEHUI pa3HbIX OTIIEIOBY.
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[Tpaktuyeckas pabdora «M3yueHne ocOOEHHOCTEN CTPOEHUS T03BOHOYHBIX )KUBOTHBIX ).

Tewma 5. [IpoucxoxaeHue 4eaoBeKa — aHTPOIIOIeHES

Pa3znensl u 3a1a4u aHTPONIOJIOrMU. METO bl AaHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUN O IPOMCXOKACHUM YesloBeKa. Penurnosueie Bo3zpeHus. COBpEMEHHbBIE HAYYHbBIE TEOPHH.

CxoncTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHUECKOE TI0JI0KEHUE Yel0BeKa. CBUIETENbCTBA CXOICTBA YEJIOBEKA C JKUBOTHBIMU: CPABHUTEIIBHO-
Mopdosoruueckue, IMOpHOIOTHIecKre, PU3N0I0ro-OnoXUMHUECKUE, moBeeHueckre. OTINYMs 4eI0BeKa OT )KUBOTHBIX. [IpsIMOX0KIeHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIbHON CUCTEMBI.

JBwxynme cuibl ((akTopbl) aHTpororeHesa: Ouojoruueckue, couuanbHble. COOTHOLIEHHE OWOJOTUYECKUX W COLMAIBHBIX (DAKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIE CTMH aHTPOIIOTeHe3a. PaHHME denoBexooOpa3Hbie 00€3bsHBI (IPOKOHCYIIBI) U paHHHE TIOHTHIBI — O0IIHME TPEAKH 4eTI0BEKOOOPa3HbBIX
00e3bsH U JIIoJIel. ABCTPaJIONUTEKN — IBYHOTHE NPEIKH Jroel. UenoBek yMenbli, IepBble U3rOTOBIECHUS Opyauil Tpyaa. YenoBek NpAMOXOIAIINA U
HEepBbI BBIXOJ JIt0AeH 3a rpenesbl Adpuku. Yenosek reiienboeprekuii — o0muii npeiok HeanaepTaaIbCKOro YeI0BeKa U 4eJI0BEeKa pa3yMHOro. YenoBek
HEaHJEePTAIbCKUM KaK BHUJI JIOACH XOJIOAHOTO Kiumara. YenoBeK pa3yMHbIl COBPEMEHHOIO THIIA, JEHUCOBCKHUI Y€JIOBEK, OCBOEHME KOHTUHEHTOB 3a
npeaenamu Adpuxu. [laneoreHeTnka u rnaaeoreHOMHUKA.

DBOJIOMS COBPEMEHHOT0 yenoBeka. EcTecTBeHHbIN 0TOOp B MOMYNIALUAX YeaoBeka. MyTallMoHHBIH npouecc U noaumopdusm. [lonynsiuronusie
BOJIHBI, Jipeii( reHoB, Murpanus u «3¢p¢HeKT OCHOBATEIS» B MOMYJIALUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacsl. [lonstue o pace. bonbiime pacel: eBponieouaHas (eBpasuiickas), aBcTpajgo-HerpouHast (3KBaTopuainbHas), MOHIOJIOUAHAs
(a3marcko-amepukaHckas). Bpems u mytu pacceneHus yenoBeka mo IutaHere. EqMHCTBO denoBeueckux pac. HayuHas HeCOCTOSTENBHOCTh pacu3Ma.
[IpucnocoOneHHOCTh YelloBeKa K pa3HbIM YCIOBHUSIM OKpYXKaroIIew cpenbl. BrausiHue reorpaduueckoil cpeasl u japedda reHoB Ha MOpP(HOIOTHIO U
(U3UOIIOTHIO YeTTOBeKa.

MexauCuUIUIMHAPHbIE METOAbl B (pu3nueckoil (OMOMOTHYECKOM) aHTPOMOJOTHH. DBOJIOLMOHHAS AHTPOMNOJIOTUS M MaJIC0AHTPOMNOIOTHs
YeJIoBEYEeCKUX MOMmyssiuil. buocomnuanbHble ucciaenoBaHUs NPUPOJbI yenoBeka. VccienoBaHHEe KO3BOIIOLMUU OMOJIOTMYECKOTO M COLUAIBHOIO B

YCIIOBCKCE.
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JeMmoHcTpanuu

[Toptpersr: Y. apsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel U cxembl: «MeToapl aHTPOMOJIOTUNY, «I OJIOBHOW MO3T YenoBeka», «YemoBekooOpasHbie 00e3bsiHB», «CKeleT 4elOoBeKa U CKEeJeT
muMmnanie», «PyIMMeHTbl UM aTaBU3MbDY, «/[BHXKyIIME CHIIBI aHTPOIIOI€HE3a», «IBOJIIOIMOHHOE IPEBO YEIOBEKA», «ABCTPAIONUTEK», «HenoBek
yMmenbiiy, «YenoBek mnpsaMoxoasmuiny, «/lenucoBckuit yenoBeky» «Heanaeptanbup», «KpomanboHub», «lIpenku denoBekay, «ITanbl 3BOJIOLNHA
yesnoBekay, «Pacel uenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJOCTEH, MPEIMETOB MaTepualbHOM KYyJIbTYphl IPEIKOB 4YesOoBEKa, penpoAykuuu (¢dororpaduu) KapTUH C
MU(DOJIOTUYECKUMHU U OHOJIEHCKUMU CIO’KETaMH MTPOUCXOXKACHUS YeToBeka, (hoTorpaduu HaX0JAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YelOBeKa,
MO/IeJIb Yeperna YeJ0BeKa U Yeperna IUMIIaH3€, MOJIeTb KUCTH YEJI0BEKa U KUCTH IIMMIIaH3€, MOJIETIU TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopHas pabota «M3yueHue ocoOOEHHOCTEN CTPOSHHUS CKEJIETa YEIOBEKa, CBA3AHHBIX C MIPSIMOXO0XKICHUEM.

[IpakTuueckas padbora «M3yueHue 3KOIOrMUEeCKUX aJanTaluil 4eJI0BeKay.

Tema 6. DKxonorus — Hayka 0 B3auMOOTHOUIEHUSIX OPIraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM C OKPYXKAIOLEel cpeaon

3apoxaeHue u pazButue sxonoruu B Tpynax A. 'ymbonsara, K. @. Pynbse, H. A. CeBepriosa, O. ['ekkens, A. Tencnu, B. H. Cykauépa. Paznenst u
3a/1au SK0J0Tuu. CBS3b SKOJIOTHH C IPYTUMHU HAYKaMH.

Mertoasi axonioruu. [loneBsie HaOMIOIeHNS. DKCIIEPUMEHTHI B 9KOJIOTHUU: IIPUPOJIHBIE U JIabopaTopHbie. MOeIMpOBaHHE B 3KOJIOTHH. MOHUTOPUHT
OKpPYKaroIIel Cpe/bl: TOKATbHBIN, pErHOHATBHBIN U TI100ATbHBIH.

3HavyeHHE PKOJOTHUECKUX 3HAHUH I YelIOBEeKa. DKOJIOIrMYECKOe MUPOBO33PEHUE KaK OCHOBA CBs3€l yesnoBeuecTBa ¢ npupooil. opmupoBanue
9KOJIOTUYECKON KYJIBTYPHI M 9KOJIOTHUYECKOM TPaMOTHOCTH HACEICHUSI.

JemoHcTpanuu

[Moptpets: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBeprio, D. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Paznesnsl sKonoTuny», «MeTo bl FIKOIOTHNY, «CXeMa MOHUTOPUHTA OKPYKAIOIICH CpeIbl».

JlaGopaTtopHas pabota «M3ydeHne MeT010B SKOJIOTUUECKUX UCCIAEAOBAHUI.

Tema 7. Opranu3msl U cpejia OOUTaHUs
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Okonoruyeckue (akToppl M 3aKOHOMEpPHOCTH HuX JeiictBusa. Kiaccudukanuss sKkojsorudeckux (akTopoB: aOMOTHYECKHE, OHMOTHUYECKHE,
anTponioreHHbie. OO0IIME 3aKOHOMEPHOCTH JeHCTBUS dKoornueckux (akropoB. [IpaBuno muaumyma (K. [npenrens, FO. JInbux). TonepaHTHOCTS.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3konorudeckuit pakrop. /leiicTBue pa3HbIX y4aCTKOB COJHEUHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE
IPYIIIbI PACTEHUH U )KUBOTHBIX 110 OTHOILECHHUIO K cBeTy. CUTrHasbHas poiib cBeTa. GoTonepruogusM.

Temmeparypa kak skonorudeckuii Qaxrop. [lelicTBue Temmeparypsl Ha OpraHu3Mbl. [lOHKWIOTEpMHBIE M TOMOHOTEPMHBIE OpPTaHHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocte kak skosormueckuil (axrop. [Ipucrnocobnenus pacteHMi K HoJAep)kKaHUIO BoAHoro Oananca. Knaccudukauums pacrteHuil mo
OTHOILEHMIO K Boze. IIpucnoco6enus )KxUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, [OYBEHHAs, IJIyOMHHAs MOAINOYBEHHAs, BHYTpPUOpPraHu3MeHHas. PU3NKO-
XUMHYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. IIpucnocobienns opraHu3MoB K JKU3HH B pa3HbIX Cpeax.

buonornueckue putmbl. Buemnue u BHyTpeHHHE pUTMBL. CyTOuYHBIE M TOJUYHBIE PUTMBL. [IpUCIIOCOOIEHHOCTH OPraHU3MOB K CE30HHBIM
WU3MEHEHUSIM yCIIOBHH KU3HHU.

Kuzuennole @opmbl opranusmoB. [loHsTHEe 0 Xu3HEHHOM Qopme. JKu3HeHHble (QOpPMBI pPacTEHUMN: JEepeBbs, KYCTAPHUKH, KYCTAPHUYKH,
MHOT0JIETHUE TPaBbl, OJIHOJNIETHHE TpaBbl. JKU3HEHHbIE (YOPMBI KUBOTHBIX: THIPOOHOHTHI, T€OONOHTHI, a3pOOHOHTHEL. OCOOEHHOCTH CTPOEHUS U 00pa3a
KU3HU.

buotnueckue gaxtopsl. Buabl 6MOTHUECKUX B3aMMOAEHCTBUI: KOHKYPEHLUS, XUIIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koonepanus,
MyTyaJlu3M, KOMMEHcalu3M (KBapTHPAHTCTBO, HaxyeOHHM4ecTBO). Herpoduueckue B3auMopaencTBus (Tomuueckue, Qopudeckue, (Gpadbpudeckue).
3HaueHue OMOTHYECKUX B3aUMOJAECUCTBUMN Ul CYILIECTBOBAHUS OPraHU3MOB B cpejie oOuTaHus. [I[puHIMI KOHKYPEHTHOT'O UCKITIOYEHHUS.

JemoHncTpanuu

Tabmuubl u cxembl: «JKosorndeckue QaxTopb», «CBETOBOH CHEKTP», «IKOJOTHUECKHE TPYMIbl XHUBOTHBIX IO OTHOIIEHHIO K CBETY»,

((TeHHOKpOBHI)Ie KHUBOTHBIC), ((XOJ'IO)]HOKpOBHBIe JKHUBOTHBIC)), «DPHU3NOTOTUUECKIE ajarnTaiuu XKHUBOTHBIX), «Cpenm obuTanus OpTraHu3MOB»,
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«buonornyeckue pur™mby, <«OKuszHeHHble GopMBI pacTeHMil», <«OKU3HEHHbIE (OPMBI KMBOTHBIX», «JKOCHCTEMa IIMPOKOIHUCTBEHHOIO JIEcay,
«DKocucTeMa XBOMHOTO Jiecay, «Llenmu nuranusy, « XumuudectBoy, «llapazutuzmy», «Korkypenius», «Cumomnos», «KomMeHcanuzmy.

ObopynoBanue: repOapuu pacTeHU M KUBOTHBIX, IMPHCIOCOOJNCHHBIX K BIUSHHUIO PAa3IHMYHBIX HKOJOTHYECKUX (aKTOPOB, repOapuu
CBETOJIFOOUBBIX, TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOIIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIUBbBIE KOMHATHbIE PACTEHUs, repoapuu u
KOJIJIEKIIMM TETJIONI0OUBBIX, 3MMOCTOMKUX, MOPO30YCTONYMBBIX pacTeHUH, Yydesa NTHULl U 3Bepeil, repdapuu pacTeHuil, OTHOCALIMXCS K TMrpoduTam,
KcepoduTam, Me30puTaM, KOMHATHBIE PACTEHUS JAHHBIX IPYIII, KOJJICKIIMH )KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeax, repOapuu 1 KOJUICKIIUU PaCTeHHH
Y JKMBOTHBIX, 00JIa/1al01UX YepTaMU NPUCIOCOOJEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHUM KU3HU, repOapuy U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX
Pa3JIMYHbIX )KU3HEHHBIX (POPM, KOJUIEKIIMU )KUBOTHBIX, YUACTBYIOIUX B PA3JIMYHBIX OMOTHMUYECKUX B3aUMOICHCTBUSIX.

JlaGopatopHas paboTa «BplsgBiIeHHE IPUCIOCOOTIEHNI OPraHM3MOB K BIMSHUIO CBETaY.

JlaboparopHas paboTa «BplsiBiIeHHE TPUCTIOCOOIEHUM OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI».

JlaboparopHas paboTa « AHATOMHUYECKUE OCOOCHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosorus BUA0B U NOMYISAIUN

DKOJIOrH4YecKre XapakTepucTuky nonyisiuuu. [omynsamnus kak 6uonoruyeckas cuctema. Posib HEOJHOPOAHOCTH cpefibl, (PU3NYECKUX OAphEpOB U
0COOEHHOCTE OMOJOTUM BUJOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHI momyisuuid. OCHOBHBIE MOKAa3aTeNM MOMYJALUU: YHUCIEHHOCTD,
IUIOTHOCTb, BO3PACTHAs U MOJIOBasl CTPYKTYPa, POKAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUS.

OKojorudeckas CTpykTypa nomnyasinuu. OLeHKa YUCIEHHOCTH MONyIsanuuu. JlMHaMMKa MOMYJSIMM U €€ peryisuus. buotnuecknii moreHuual
nomyisinui. MogenupoBanue IMHaMUKH nomnyissuuu. KpuBble pocTa uyucieHHOCTH nomyssauud. Kpusble BbDKMBaHMS. Perymsinus 4uciI€HHOCTH
HOMYJISIIMMA: poJib (PaKTOPOB, 3aBUCALINX U HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOIMUYECKUEe CTpaTeruu BUoB (I- u K-ctparerun).

[Tonsitne o0 skonoruueckodl Humie Buaa. Mecrtoobutanue. MHoromepHass Mojaenb dSkonoruueckod Humm Jx. WM. XatumHcona. Paszmepsl
9Kosornueckoi Humu. IloreHnuansHas u peaan3oBaHHAast HULLIY.

Bun kak cucrema nonynauuid. Apeansl BUIOB. BUIbI M HX )KU3HEHHBIE CTPATETMU. DKOJIOTUUECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALlUi )KMBOTHBIX. Bruonornyeckue MHBa3MM 4y>KEPOJHBIX BUIOB.

JemoHCcTpanynu
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[TopTtper: Ix. . XaTuynHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XAPAKTEPUCTUKU MONMyJsiumny», «lIpocTpaHCTBEHHAs CTPYKTypa MOIMyJsUuu», «Bo3pacTHele MHpamMuIbI
oMU, «CKOpPOCTh 3aceseHUs IOBEPXHOCTH 3eMIIM Pa3IMuHbIMU OpraHu3MaMmy, «Mogeinb sxkonoruueckoi Humm Jix. M. XatunHconay.

Ob6opynoBanue: repdapuy pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlaGopatopHas pabota «IIpucnocoGnenust ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Dxonorust coo0MIECTB. DKOIOTHIECKUE CUCTEMBI.

Coo0miecTBa opranu3MoB. bruoieHos u ero crpykrypa. CBsi3H MEXIy OpraHu3MaMu B OMOIICHO3E.

OkocucremMa Kak oTkpblTas cucrema (A. J[x. Tencinu). DyHKIMOHANbHbIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IMPOJYLEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpopuueckue ypoBau. Tpoduueckue nenu u cetd. Abrotuueckue 010ku sxocucteM. [Toussl u mitel B s3kocucremax. KpyroBopor Beects
Y TIOTOK YHEPIHU B SKOCUCTEME.

OcHoBHbIE TIOKa3aTeNIN FIKOCUCTEMBI. brioMacca 1 npoayKius. DKOJIOrMuecKre NUPaMu/Ibl Yucell, OnomMacchl U SHEPTUH.

Junamuka skocucreM. Karactpoduueckue mnepectpoiiku. @uykryanuu. HampaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHHU.
[lepBruyHbIe ¥ BTOPUYHBIE CYKIIECCUM M MX MPUYUHBI. AHTPOIIOT€HHbIE BO3JEHCTBHs Ha cykueccuu. KinmmakcHoe cooOmiectBo. buopaznoobpasue u
MOJIHOTA KPYrOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIECTB.

[Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI MOPEH U OK€aHOB. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, IyCThIHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArposKOCUCTEMA. ATpOLIeHO3. Pa3imuns Mexxay aHTpONIOT€HHBIMU U IIPUPOJHBIMHA SKOCUCTEMAaMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oposckas ¢uiopa u ¢ayna. CuHaHTponu3anus ropojackoil ¢paynsl. buonoruueckoe
U XO0341CTBEHHOE 3HAUYE€HUE arpo3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJEUCTBUN OpraHU3MOB B 3KocucTeMax. Ponb kackaaHoro a¢¢dexra u BUAOB-3AU(PUKATOPOB
(KJIFOYEBBIX BUJIOB) B (DYHKIIMOHMPOBAHUH 3KOCUCTEM. [lepeHOoC SHEpruM M BEIIEeCTB MEXAY CMEKHBIMU 3KOCHUCTEMaMH. Y CTOHYHMBOCTh OPTaHU3MOB,
HOMYJISILIMMA ¥ DKOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JACHCTBHM.

MexaHu3Mbl BO3JCHCTBHSI 3arpsi3HEHUI pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM, OPraHM3MEHHOM, MOMYJISIUOHHOM M SKOCHCTEMHOM YPOBHSIX,
OCHOBBI 9KOJIOTHYECKOT'0 HOPMUPOBAHUS aHTPOIIOTEHHOTO BO3/IEHCTBUSA. METO10I0T sl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX SKOCHCTEM.
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JeMmoHcTpanuu

[optpert: A. [lx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OuoneHo3a», « DKOCHCTEMA IHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO jecay, «DYHKINOHAIbHbIC
IpyMNIIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopor BelecTs B 3kocucteMme», «Llenu nuranus (nmactOuiiHas, JETPUTHA)», « DKOJIOTHYecKas NupaMmuaa
yucen», «JKoJornyeckas NUpampaa Ouomacchl», «OKoyorndeckas nupaMmuaa sHeprumy», «OOpazoBanue Ooiortay, «llepBuuHas cykueccus»,
«BoccranoBnenue seca mocie noxapay, «9KOCHCTEMa 03epay, «ArporeHo3», «KpyroBopoT BEmIeCTB M MOTOK SHEPrHH B arporeHose», «lIpumeps
ypOOIKOCHUCTEM.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMH HACEKOMBIX, Uydyella NTUI[ U 3Bepei, repOdapuu KyJIbTYpPHBIX M JUKOPACTYLIMX PACTEHUH,
aKBapUyM KaK MOJIEIb SKOCHUCTEMBI.

[IpakTuueckas pabora «M3ydyeHue u onucanme ypooIKOCUCTEMBI.

JlabopaTtopHast pabota «M3yueHue paznooOpa3usi MEJIKMX MOYBEHHBIX YWICHUCTOHOTHX B PA3HBIX IKOCHUCTEMAX .

OKckypens «IKCKypcHsl B THIIMUYHBIN OuoreoleHos (B 1yOpaBy, Oepe3HsK, elIbHUK, Ha CyXOJOJIbHBIN MM TOMMEHHBIHN JIYT, 03€p0, 00JI0TO)».

OKcKypens «IKCKYpCHsl B arpo3KocucTeMy (Ha MoJie WU B TEIUIMYHOE X035 CTBO)».

Tema 10. buocgepa — rinobanbHas skocucTemMa

buocdepa — obmennanerapras 006010uka 3eMiTd, T/I€ CYIIECTBYET WM CYIIECTBOBaJa *KU3Hb. Pa3BuTHe mpecTaBieHuii o 6uocdepe B Tpyaax .
3rocca. Yuenue B. . Bepnaznckoro o 6nocdepe. O6mnactu 6uocheps! u e€ cocras. JKupoe BerecTBo 6uocdepsl U ero (yHKIHH.

3aKOHOMEPHOCTHU cyliecTBoBaHUs Ouochepsl. OcobeHHOCTH 6HOCchephl Kak ri100anbHON 3KocucTeMbl. /IluHaMudyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemiecT 1 OMOreoXMMUUECKHe HUKIIBI (yriiepoa, a3oTa). PUTMHUHOCTS siBIeHUH B Onocgepe.

3onanbHOCTh OMOcheprl. [Tonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOMHBIC JieCca, CMEIIIAHHBIE W TUPOKOJIMCTBEHHBIE JIeca, CTEIH,
CaBaHHBI, MyCTBIHU, TPOITUYECKHUE JIeca, BBICOKOTophs. KiinMat, pacTUTENbHBIN U AKUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKIUIA.

JemMoHCcTpanynun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.
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Tabmuipl u cxemel: «l'eocdepsr 3emnn», «KpyroBopoT azora B mpupoje», «KpyroBopor yriepona B mpupojae», «KpyroBopoT kuciopoga B
npupoze», «KpyroBopot Boasl B npupojae», «OcHOBHbIe 6MOMBI cymy, «Knumaruueckue nosica 3emmm», «Tynnpa», «Taiiray, «CMemanHbIi jecy,
«IIupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «IlycTbiHsay, « Tpornuueckuil iecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. UenoBek u okpy:karoias cpeaa

DKOJOTUYECKHEe KPU3UCHI U UX PUYUHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue Bo3aylIHou cpeabl. OxpaHa Bo3ayXa. 3arps3HeHHE
BOJIHOM cpefbl. OXpaHa BOJHBIX pecypcoB. Paspymienne nmoussl. OXpaHa MOUYBEHHBIX pecypcoB. M3MeHeHue knumara.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN U )KUBOTHBIM Mup. OXpaHa paCTUTETBHOTO U )KMBOTHOTO MUpa. OCHOBHbBIE MPUHIUIIBI OXPAHBI
npupoabl. Kpacusie kauru. Oco6o oxpansiembie npupoausie Tepputopuu (OOIIT). boranuueckue caapl U 300J10THYECKUE TAPKU.

OcHOBHbBIE NPUHLUIIBI YCTONYUBOIO Pa3BUTHUS YEIOBEUECTBA U NPUPObL. PallnoHalbHOE PUPOAONOIB30BAHNE U COXPAHEHHE OMOJIOTHYECKOIO
pazHooOpasust 3emin. OOmKe 3aKOHOMEPHOCTH TIJI00AJbHBIX 3KOJOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HCAa U €ro BEpPOSITHbIE
MOCTIEACTBHSI.

Pa3BuTHE METO/I0B MOHUTOPHHTA Pa3BUTHSI OMACHBIX TEXHOTEHHBIX MpoleccoB. CHCTEMHBIE HCCIEIOBaHUS NIEPEeXo/ia K pecypcocoeperarolieid u
KOHKYPEHTOCTIOCOOHOM 3HepreTuke. buonornueckoe paznoobOpasue u Ouopecypchl. HannonanbHble HHGOPMAIIMOHHBIE CUCTEMBI, 00ECTICUMBAIOIINE
JOCTYIl K HWH(OpMalMd TO COCTOSIHUIO OTAETBHBIX BHAOB W JKOCHUCTeM. (OCHOBBI JKOPEAOUIUTAIMA IKOCHUCTEM M CIIOCOOOB OOpPHOBI C
OMONOBPEKICHUAMU. PEKOHCTPYKIIMS MOPCKUX U Ha3€MHBIX 3KOCHUCTEM.

JemoHcTpanuu

Tabmuupl U cxeMmbl: «3arpsi3HeHHe aTtMochepsl», «3arps3HeHue Tuapocdepsl», «3arps3HeHue MouBbly, «llapHukoBbid 3hdexT», «Ocobdo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUIY, «MOIETN YIIPABIIEMOTIO MUPaAY.

Ob6opynoBanue: pororpaguu oxpaHseMbIX pacTeHui u kuBOTHbIX KpacHoii kuuru Poccuiickoit @enepanuu, KpacHoi KHUTH pernoHa.
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IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPEJHEI'O OBIIETI'O
OBPA3OBAHUSA
JINMYHOCTHBIE PE3VYJIbTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yJibTaTaM OCBOCHHS OOYYaIOIIUMHKCS MPOTpaMM CpeIHEero oOIiero oopa3oBaHUs: JTUIYHOCTHBIC,
METaIpeAMETHBIE U NTPEAMETHBIE.

B cTpykType TMYHOCTHBIX PE3yabTATOB OCBOCHHS MPOTPAMMBI 110 OMOJIOTHH BBIJCIICHBI CIEAYIONIUE COCTABIISIONINE: OCO3HAHUE 00yJaIONTUMUCS
POCCHUICKOMN TPpaXKIaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAaMOOIIPEICIICHUIO, HAIMYKME MOTHUBALIUU K O0yUEHHUIO
OHMOJIOTHH, IIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPUYECKHX TPAJAULIUN Pa3BUTHUS
OHOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH AESITENbHOCTH [ICHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYIIUMU CUCTEME OMOJIOTHYECKOTO 00pa30oBaHUs, HAIMYME MPABOCO3HAHMS HKOJOTHYECKOM KYIbTYpPBI, CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YyJbTAThl OCBOEHHUS MPOrPaMMbI MO OHOJOTHUU JOCTUTAIOTCS B €IMHCTBE y4eOHOW M BOCHHUTATEIBHOW JEATEIBHOCTH B
COOTBETCTBUU C TPAJULUUOHHBIMH POCCHUMCKMMHU COLMOKYJIbTYPHBIMH, MCTOPUUYECKUMHU M JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPUHATHIMH B
o0111ecTBe MpaBUiiaMyd U HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHMS, CAMOBOCIIUTAHMS M CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIIMH TUYHOCTH, TATPUOTH3MA U YBAKEHUS K 3aKOHY U MPABOIOPSIIKY, YEIOBEKY TPY/Aa U CTapIIeMy IMOKOJEHUI0, B3AUMHOTO YBaXKEHUS, OEPEKHOTO
OTHOILLEHHU K KYJIbTYPHOMY HacCJIEAMIO U TPAJIULIUSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparu, npupoe U OKpyKarolleu cpese.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSI y4eOHOro mnpeamera «buONOTHS» JOMHKHBI OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UITMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIUN, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACHIUPEHUE >KU3HEHHOTO OIbITa M OIbITa JIEATEILHOCTH B TIpoliecce
peanu3alnryu OCHOBHBIX HAIllpaBJICHUN BOCIUTATEIbHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa>k1aHCKOTO BOCIIUTAHMUSL:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MOZHUITMHN O0YUYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WiIE€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIITMOHHBIX MPaB U 00513aHHOCTEH, YBOKEHHE 3aKOHA U TTPABOTIOPSIKA;
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FOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIbHOCTU MPH CO3JAaHUM YYEOHBIX IMPOEKTOB, PEHICHMHM Y4YeOHBIX M IO3HABaTENbHBIX 3a/ad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATH COOCTBEHHYIO MO3UIUIO MO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM KH3HU B OOBSICHATSH €€;

YMEHHE YYUTHIBATh B CBOMX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aMMOJCHCTBHS JIIOACH C pa3sHBIMU YOEKACHUSIMH, KYIbTYpPHBIMU
LEHHOCTSIMU U COLIUAIbHBIM I1OJI0KEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS! YU€OHBIX, TO3HABATEIbHBIX U UCCIEAOBATEIIbCKUX 3a/1au, YBAXKUTEIHLHOT O
OTHONICHHS K MHCHHUIO OTIIIOHEHTOB MPHU 00CYXJICHHH CIIOPHBIX BOTIPOCOB OHMOJIOTHYESCKOTO COJICPIKAHMUS,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) maTpUOTHUYECKOT'O BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaXKTAHCKOW MICHTUYHOCTU, MATPUOTU3MA, YBAXKCHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTU IEpeE]
Ponunoii, ropaoctu 3a cBOi Kpai, CBOXO PoauHy, CBOM A3bIK U KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIECHHUE K MPUPOJHOMY HACJIEAMIO U MaMATHUKAM MPUPOJIbI, JOCTHXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
Tpyne,

CIOCOOHOCTH OIICHUBATH BKJIAJl POCCHMCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTUM, TOHUMAHUS 3HAYEHHS OMOJIOTUN B IO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBA;

uzeiHas yoexx IEHHOCTh, TOTOBHOCTh K CITy>KE€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUIICKOT0O HAPO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJAMUTENSM, CO3IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO IPUHATHS IEHHOCTEN CEMEITHOM )KU3HU B COOTBETCTBUU
¢ TpaguuusMu HapoaoB Poccuu;
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4) 3CTeTUYECKOT0 BOCITUTAHHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICMCTBHS )KUBOM MTPUPOBI U €€ LIECHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHUE MPOSBISATh KAYECTBA TBOPUYECKOM JIUYHOCTH;

5) duzmyeckoro BocrnuTanus, GOpMUPOBAHUS KYJIbTYPHI 30POBbS X YMOIIMOHAIIBHOTO 0J1aronoIyqus:

MOHMMAaHWE W peam3alys 30pOBOr0 M 0Oe3omacHOro oOpa3a XU3HU (3M0pOBOE MHTAaHUE, COOIOJCHHE TUTHCHHYECKUX MPABHI U HOPM,
cOaaHCUPOBAHHBIA PEKHUM 3aHATHH M OTABIXA, pEryisipHas (U3UUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
coOCcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

MOHMMAaHHE LIEHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO OE30MACHOTO MOBEACHUS B CUTYALUAX, YTPOKAIOMIMX 340POBBIO U KU3HU
JIIOJIEH;

OCO3HAHUE MOCJICICTBUM U HETIPUSATHUS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpeHHUS);

6) TPyZIOBOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0JIt00ue;

TOTOBHOCTh K AaKTHUBHOH JI€ATEIbHOCTH TEXHOJIOTHYECKOW M COLMAIBbHOM HAMpaBIIEHHOCTH, CIOCOOHOCTh WHUIIMMPOBATH, TUIAHHUPOBATH W
CaMOCTOSITEJILHO BBHITIOJIHATH TAKYIO JACSITEIBHOCTD;

MHTEpEC K pa3nuyHbIM chepam mpodeccnoHanbHOM AeITeTbHOCTH, YMEHHE COBEPILIaTh OCO3HAHHBIN BHIOODP OyAyIIel mpodeccuu U pearn30BbIBaTh
COOCTBEHHbBIE JKM3HCHHBIC TIAHbI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MIPOTSHKEHUN BCEH JKU3HU;

7) SKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHYECKH 11e7eco00pa3Hoe OTHOICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSI KOJIOTUYECKON KYIbTYphI: IPHOOPETEHHE OMbITA TIAHUPOBAHUS MOCTYIIKOB M OIEHKH WX BO3MOXKHBIX MOCIEICTBUN IS
OKpYKaroIleu Cpeibl;

OCO3HaHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;
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CIIOCOOHOCTh MCIOJIb30BATh MPHOOpETacMbIe NP U3yYCHUH OMOJIOTHH 3HAHUS M YMCHHUS MPH PELICHUH MPOOJIEM, CBSI3aHHBIX C PAMOHATBHBIM
HPUPOIONIOIB30BaHUEM (COOJIOICHHE TPABUII MMOBEACHUS B NPUPOC, HAMPABICHHBIX Ha COXPAHEHHUE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHUJOB,
IKOCHCTEM, Orochepsl);

AKTHBHOE HETIPUATHE JACHCTBUH, IPUHOCSIIMX BPEIl OKPY)KAIOIIEH PUPOIHOM Cpejie, yMEHHE POTrHO3UPOBATh HEOIArOMPUATHBIC YKOJIOTHIECKUE
HOCJICICTBHSI IPEANPUHAMAEMbBIX ICHCTBUI M IPEIOTBPAIIATh HX;

HAJIMYUEC PA3BUTOr0 3KOJIOTHYCCKOI'O0 MBIIJICHUA, 3KOJIOTUYECKOU KYJIBbTYpPBbI, OIIbITa ACATCIBHOCTH SKOJOTHYECKOU HaIpaBJICHHOCTHU, YMCHUA
PYKOBOJACTBOBATHLCA MMHU B HO3HaBaT€JH)HOI\/JI, KOMMyHI/IKaTI/IBHOI\/JI n COIIPIaJ’IbHOfI IMPAaKTUKEC, TOTOBHOCTU K YYaCTHUIO B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU
9KOJIOTMYECKOM HAIPaBICHHOCTH;

8) IIECHHOCTH HAYYHOTO TTO3HAHHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha
JIMAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOCI'O MECTa B MOJIUKYIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOI M YNTATEIILCKON KYJIBTYPhI KAK CPECTBA B3aUMO/ICHCTBUS MEXTY JIFOJIbMU U [TO3HAHHS MHPa,

NOHUMaHKE CreIU(PUKNA OUOTOTHH KaK HayKH, OCO3HAHHUS €€ poJik B (POPMHUPOBAHUH PAIIMOHAIBHOTO HAYYHOTO MBIIIICHHS, CO3aHUH I[EIOCTHOTO
IpeJICTaBICHUs 00 OKPYKaroIleM MUpE KaK O €TMHCTBE MPUPO/IbI, UeTIOBEKa M OOIIECTBA, B TO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEN U peIIeHUH podiemM
COXpaHEHHSI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIi COBPEMECHHOW IMBHWJIM3AIMH: OOCCIICYCHUS HOBOTO YPOBHS DPa3BHTHs MEIMIIMHBI, CO3JIaHUE
NEPCIICKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX peIIaTh PEeCypCHbIE MPOOJIEMBbI PAa3BUTHS 4YEJIOBEYECTBA, MOMCKA IMyTEH BBIXOJAa M3 TIOOATBHBIX
9KOJIOTHYECKUX Tpo0ieM U OO0CCledYeHUus IMepexoja K YCTOWYMBOMY pPa3BUTHIO, PaIlMOHAIBLHOMY HCIOIb30BAHUIO TMPHUPOIHBIX PECYPCOB U
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HM;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OMOJIOTMYCCKUX 3HAHUI B LEJSIX MOBBIIMICHUS OOLICH KYJIbTYpPbI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK

COCTaBHOM YacTH (PYHKIIMOHAJILHOW I'PaMOTHOCTH 00ydaronmxcs, GopMupyeMoii nmpu u3ydeHuu OuoJIoruu;
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OHUMAaHHE CYITHOCTH METOIOB IIO3HAHMSI, HCIIOJIB3YEMbIX B €CTECTBECHHBIX HAayKaX, CIIOCOOHOCTH UCIIOJIb30BaTh MOJTyYaeMble 3HAHUS JIJTsl aHATIM 32
n O6’b$ICHeHI/I$I SIBJICHUU OKpYyKaromero Myupa U nNpoucxodsalux B HEM I/I3MeHeHI/II71, YMCHUC ACIIaTh 060CHOBaHHBIe 3aKIIIOYCHHA Ha OCHOBC HAYYHBIX
(l)aKTOB 1 UMCIOIUXCA NAaHHBIX C ICJIbIO MOJYYCHHUA NOCTOBCPHBIX BHIBOIOB,

CIOCOOHOCTh CAMOCTOSITEIIBHO MCIIOJIb30BaTh OMOIOTMYECKIE 3HAHUS ISl PEIICHHSI POOJIEM B pEalIbHBIX JKU3HECHHBIX CUTYAIIHSX;

OCO3HAHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U UCCIICAOBATEILCKYIO ACATEIBHOCTh HHIUBUIYAIbHO U B
rpymnme;

TOTOBHOCTh M CIIOCOOHOCTHh K HENPEPHIBHOMY OOPAa30BAHHMIO M CaMOOOpPa30BAaHUIO, K aKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWN MO OMOJIOTHU B
COOTBETCTBUH C )KM3HCHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3VJIbTAThBI

MertamnpenMeTHble Pe3yibTaThl OCBOCHHUS Y4eOHOro mpenMera «bHONOTHS» BKIIOYAIOT: 3HAYMMBIC IS (DOPMUPOBAHHS MHUPOBO33PEHUS
00yYaromuXxcsi MEXIUCIUIIMHAPHBIE (MEXITPEIMETHBIE) O0IIeHAayYHbIE TIOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEIH(UKY
METOJ/IOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHs, SIBICHUE, MMPOLECC, CUCTEMa, HAYYHBIH (aKT, MPUHIIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCICIOBaHWE, HAOIIOJCHHE, W3MEPEHHUE, OKCICPUMEHT U JPYrue); YHHBEpCaJbHbIC Y4eOHBIC JICHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISITUBHBIE), 0O0ecrieunBaronie GopMupoBaHue (pyHKIMOHATIBHON IPaMOTHOCTH U COLIMATILHOM KOMIIETEHITUH
00yJaroIUXCsl; CIIOCOOHOCTh 00YJAOIINXCS CIIOTH30BaTh OCBOSHHBIC MEXKTUCITUTUIMHAPHBIC, MEPOBO33PCHUCCKHE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC
NEHCTBUS B MO3HABATEILHON U COLIMATIBHON MIPAKTHKE.

B pesynbrare uszydenuss OMONIOTMH Ha YpOBHE CpeqHEro oOImiero obpa3oBaHusl y oOydaromierocss OyayT chopMHpoBaHBI MO3HABATEIbHbBIE
YHHMBEpCcalibHble Y4eOHbIE IEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIE y4EOHbIE NEHCTBHS, PETyJIsTUBHbIE YHHMBEpCalbHble Y4ueOHBbIE NEUCTBUS,
COBMECTHAS JIeSITeIbHOCTD.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaAMMBbI CPETHEro 00IIero 00pa30BaHUs JOKHBI OTPAKATh:

OBnazneHre yHUBEPCATbHBIMU Y4EOHBIMU TO3HABATETFHBIMU JCHCTBUSIMHU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENTLHO (HOPMYITHUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
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HCII0JIb30BaTh IPH OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIUICHHUS (aHAIM3a, CHHTE3a, CPAaBHEHHMSI, Kilaccu(uKaIiiu, 0000IIeHHS ), pACKPBIBAThH
CMBICJI OMOJIOTUYECKHUX TOHATHI (BBIACTATH UX XapaKTEePHbIC MPU3HAKH, YCTAHABIUBATD CBS3H C IPYTMMU HOHSATHIMH);

OHpeI[eJ'IHTb neian ACATCIbHOCTH, 3aJaBas HapaMeTpBI 158 KpI/ITCpI/II/I X OOCTHUXKCHHA, COOTHOCUTDH pe3y.TILTaTBI JCATCIIBHOCTHU C ITOCTABJICHHBIMU
LEJIAMHU;

UCII0JIb30BaTh OMOJIOTMYECKHUE OHATHS JUIsl OObSICHEHHUS (DaKTOB U SIBJICHUI KHUBOM ITPUPOJIBI;

CTpOI/ITL JIOTUYCCKUC paCCY)KI[GHI/ISI (I/IHI[yKTI/IBHbIe, [[eI[yKTI/IBHbIe, 10 aHaHOFI/II/I), BBISIBJIIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/ISI B
paCCManI/IBaeMI)IX SABJICHUAX, (bOpMy.HI/IpOBaTI) BBIBOJbI U 3aKJIFOUYCHUS,

NPUMEHATh CXEMHO-MOJICJIBHBIC CPEICTBA JIJISl MIPEICTABICHUS CYIIECTBCHHBIX CBSI3€H W OTHOIICHUH B M3Y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a
TaK)Ke IMPOTUBOPEYHIA PA3HOrO POJIa, BHISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX

pa3pabarbIBaTh IJIaH pPELICHUs MPOOIEMBI C YIETOM aHaIM3a UMEIOLIUXCSl MaTEPUATIbHBIX M HEMATEPHAIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBI)I B JCATCIBHOCTDh, OLICHUBATh COOTBETCTBUC pGSYJII)TaTOB oejsiM, OICHUBATDh pI/ICKI/I HOCJICIICTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBAThH U BBIOJIHATH Pa0OTY B YCIOBUSAX PEAJbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPU PEIICHUH dKU3HECHHBIX MPOOJIEM.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHCTBUS:

BJIAACTh HABBIKAMHA y‘-Ie6H0-I/ICCJ'I€I[OBaT€J'II>CKOI\/II 158 HpOeKTHOI;'I JACATCIIbHOCTHU, HABBIKAMU paSPCHICHI/IH HpO6J’ICM, CHOCO6HOCTBIO 1 TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIeHH MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3TMYHbIX METOIOB MTO3HAHNUS;

MCTIONIb30BATh PA3IMYHbIC BUIBI ACSITEILHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIIMH, TPEOOPA30BaHUIO U IPUMEHEHUIO B YUECOHBIX
CI/ITyaIII/IﬂX, B TOM 4HHCJIC HpI/I CO3JaHNNn y‘~I€6HBIX 1 COIIUAJIBHBIX HpOGKTOB;

q)OpMI/IpOBaTI) Hay‘IHBIﬁ THUII MBIIIIJICHUA, BJIIAJACTh HaquOﬁ TepMI/IHOHOFI/Ieﬁ, KIIFOUEBBIMU IMTOHATHUAMU U METOAaMU,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM NEATEIBHOCTH M JKU3HEHHBIX CUTYAITUsX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpPOBAaTh 3a/adyy, BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOIUTh AapryMEHTHI IS

JT0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;
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aHAJTM3UPOBATh TOJIYYCHHBIC B XOJIE PEIICHUS 33Jaud Pe3y/IbTaThl, KPUTHYECCKU OIICHUBATh MX JOCTOBEPHOCTDH, IPOrHO3UPOBATh M3MCHECHHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT,

OCYILECTBIISATH IIeJICHAIIPABIICHHBIH ITOMCK IMEPEHOCA CPECTB U CIIOCOOOB JCHCTBUS B TPO(PECCHOHATBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEICSITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJCH, NpeIlaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS, CTAaBUTh MPOOJIEMBI M 3a/adyH, JOMYCKAIOIIUE aTbTCPHATUBHEIC
peIICHMS.

3) pabota ¢ uHpOpMaIUEii:

OPUEHTHUPOBATHCSI B PA3MUYHBIX HCTOYHMKAX HH(pOpMamuu (TeKcTe y4eOHOro MmocoOWs, HAyYHO-TOMYJSIPHOHM JIMTepaType, OMOIOrMYecKHX
CJIOBapsiX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHATU3UPOBATh WH(OPMAITUIO PA3IMYHBIX BUAOB U ()OPM IPEICTABICHUS,
KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPECYHBOCTH;

(GOpMyITHPOBATH 3aIPOCHI U IPUMEHSITH PA3JIMYHBIC METOIBI IPH IMOKCKE U OTOOPE OMOIOTUYECKOH HH(pOpMAIHU, HEOOXOJMMOH JISI BBITTOJIHEHHUSI
y4eOHBIX 3a7a4;

MPHOOPETaTh OMBIT UCIOJIBE30BAHNS HH(POPMAIIHOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMANBHYIO (GOpMY MpeacTaBiIeHUS OHONOrMYecKoil HMHQpOpMaluu (CXeMbl, rpapuKd, AUarpaMMBbl, TaOJHUIIbI,
PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CPEACTBA MpH paboTe ¢ OMomornueckoi mH(opMaimei: MPUMEHATh XUMHUYECKHe, (pu3ndecKue u
MaTeMaTHUYeCKUe 3HAKU U CUMBOJIBI, (popMysbl, aOOpeBHaTypy, HOMEHKIATYPY, UCIIOJIB30BaTh U MPEoOPa30BBIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA
HATJISTHOCTH;

BJIJICTh HAaBBIKAMH PACMIO3HABAHUS U 3aIIUTH HH(OpMAIHK, THPOPMAIMOHHON O€301MacCHOCTH JTMYHOCTH.

OBnajieHe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMH
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1) obmenue:

OCYILECTBIISATH KOMMYHHKAIIMH BO BCeX c(hepax )KU3HU, aKTUBHO YUAaCTBOBATH B IMAJIOTE HITH AUCKYCCHU IO CYILIECTBY 00CYK1aeMOM TeMbI (YMEHHE
3a/1aBaTh BOIIPOCHI, BBICKA3bIBaTh CYX/JIEHHUS OTHOCUTEIBHO BBIIIOJIHEHHUS NPEAJaraéMoil 3aJauM, YYMTHIBaTh MHTEPECH U COIIACOBAHHOCTb MO3MLIUMN
JIPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOIICHHSA, MOHMUMATh 3HAUYEHUE COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHMIMKTHBIX
CUTYalluid, YMETh CMATUYATh KOH(MIMKTHI U BECTH MEPErOBOPHL;

BJIAJICTh PA3JIMYHBIMH CIIOCOOAMH OOIICHUSI M B3aWMOJICHCTBHSA, TIOHUMATh HAMEPEHUS IPYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOH Gopme PopMyIHUpOBaTH CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUUHO M3JI1araTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMeCTHas JESTEbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHONW W WHAMBHUIYaTbHON PaOOTHI MPH PEUICHUH OHOJIOTWYECKON MpoOIeMbl, 000CHOBBIBATH
HEO0OXOIMMOCTh MTPUMEHEHHS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS IPU pPellIeHUH yueOHOil 3a1auu;

BBIOMpATh TEMAaTUKY M METO/IbI COBMECTHBIX JCHCTBUIA ¢ y4ETOM OOLINX HHTEPECOB M BO3MOYKHOCTEH Ka)KIOT0 YieHa KOJIJIEKTUBA;

NPUHUMATD L€ COBMECTHOM /A€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH AEMCTBUS MO €€ JOCTUIKEHHUIO: COCTABIAThH IUIaH JIEUCTBUM,
pacrpeaensaTh pojik ¢ y46TOM MHEHUM YYaCTHHKOB, 00CYKIaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJia M KaXJI0Or0 YYaCTHUKA KOMaH bl B OOIINMN pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLICHUBATH UIEH C NTO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISATh O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYALIUSX, IPOSIBISTH TBOPUECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OMOIOTHUECKUE 3HAHUS JJISl BBISBIICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIHX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHHM IEIEBBIE U CMBICIOBbIE YCTAHOBKH B CBOMX JEHCTBHUSX U MOCTYNKaX MO OTHOIIEHHUIO K JKUBOM
IIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAFOIINX;
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CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATEIBHYIO JCATEIBHOCTh, BBIABIATH NMPOOJEMBI, CTaBUTh M (HOPMYyITUpOBATh COOCTBCHHBIC 3aJaddl B
00pa3oBaTeNbHON ACATEIbHOCTH M )KU3HEHHBIX CHUTYalLUsX;

CaMOCTOSITENIEHO COCTABJIATH IUIAH PEHICHUS MPOOJIEMBI C YIETOM NUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MPEAIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4€OHOTO TIpeMETa Ha OCHOBE JIMUHBIX MPEIMOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATH MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh POPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKON 3PYAMIIMU B Pa3HBIX 00JIACTSIX 3HAHHIA, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIIbHbIHI
U KYJIbTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsSIM, BHOCUTh KOPPEKTHUBBI B ICATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB LIEIISIM;

BJIJICTh HAaBBIKAMH IO3HABATEIBHON pe(ICKCHH KaK OCO3HAHHS COBEPIIACMBIX JIECHCTBHI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTaTOB W
OCHOBAHHUH, HCIIOJIb30BATh MPUEMBI PE(DICKCHY IS OLICHKU CUTYAIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MPH aHAJTN3E PE3yNIbTAaTOB JAEATEIbHOCTH;

3) npunaTue ceds U APYrux:

MPUHUMATH ceOsl, MOHMMAsi CBOM HETOCTATKU M JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX MPH aHATN3E PE3yNIbTAaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO APYTUX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro 4eIOBeKa.

INPEAMETHBIE PE3VIJIBTATDBI
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[TpenMeTHbIe pe3ynbTaThl OCBOCHUS cOAepkaHUs yuyeOHoro npenMera «buonorus» Ha yriyOJa€HHOM ypOBHE OpPHMEHTHUPOBAHBI Ha oOecreyeHue
npodunsHOrO 00y4YeHHs 00y4aronuxcs ouonoruu. OHHM BKITIOYAIOT: crienuduyecKkre At OMOJIOTUY HaydHbIC 3HAHUS, YMEHHS U CITIOCOOBI EHCTBUH 11O
OCBOCHHIO, MHTEPIPETAIUU U MPEOOPA30BAHHIO 3HAHUHN, BUJIBI JESITEILHOCTH IO MOJYYSCHHIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B PA3JIMUHBIX YI€OHBIX,
a TaKKe B pealIbHbIX KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaThl MPeCTaBICHBI 110 TOAaM U3YUECHHUS.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npenmera «buonorusy B 10 knacce NOIKHBI OTPaXaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHUPa, B
MO3HAHUM 3aKOHOB MPHUPOJBI U PEUIEHUH MPOOJIEM PallMOHAIBHOIO MPUPOIONOIB30BaHuUs, O BKIIAJE POCCUMCKUX U 3apyOeXHBIX YUEHBIX B pa3BUTUE
OHOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJATaloIINe OMOJIOTHYECKUe TEPMUHBI U MOHATUS (KU3Hb, KJIETKa,
OpraHus3M, MeTaboiIM3M, FOMEOCTa3, CaMOPEryJsIHs, CAaMOBOCIIPOM3BEIEHNE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE
teopu (kierounas tTeopus T. [lIsanna, M. lllnelinena, P. BupxoBa, xpomocoMHuas teopus HacienctBeHHoctu T. Moprana), yuenus (H. Y. BaBunosa —
0 IIEHTpaxX MHOT000pa3us U MPOUCXOKACHUS KyIbTyPHBIX PACTEHUN ), 3aKOHBI (€INHOO00pa3Hs TOTOMKOB MEPBOT0O MOKOJICHHUS, PACILIEIICHHSI, YACTOThI
ramMer, He3aBUCUMOro HaciefoBanus [. MeHzens, TOMOJOTHYECKHX pPSIOB B HacieICTBeHHOW wu3MeHuynBoctd H. M. BaBuioBa), mpUHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/IEHE OCHOBHBIMU METO/IaM1 Hay4YHOT'O [TO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHYECKUX UCCIIEIOBAaHUSAX )KUBBIX O0BEKTOB (OMHCAaHUE, U3MEPEHUE,
HaOJr0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIIEISATH CYIIECTBEHHBIEC IPU3HAKU: BUPYCOB, KJIETOK IIPOKAPHOT U YKApHOT, ONHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM
ymcie OakTepuil, TpuOOB, PaCTEHM, KMBOTHBIX U YEJIOBEKAa, CTPOCHMSI OPraHOB M CHUCTEM OPIraHOB pPACTEHH, >KMBOTHBIX, YEJIOBEKa, MPOLIECCOB
KU3HEJEATENIbHOCTH, MPOTEKAIOIINX B OpraHM3Max PAacTeHUM, KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX MPOLECCOB: 0OMEHa BELIECTB (METaboIU3M),
IpeBpalleHUs YHEPruu, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOGHOro TUIIOB MUTAHU, (POTOCHHTE3a U XEMOCHHTE3a, MUT03a, Meii03a, TaMeTOreHesa,
SMOpHOreHe3a, MOCTIMOPUOHATIBHOTO PA3BUTHUS, Pa3MHOXKEHHS, HHIUBUAYAJIBHOTO DPAa3BUTHS OpraHum3Ma (OHTOTE€HEe3a), B3aMMOJEHCTBHS T'EHOB,

reTepo3uca, HCKyCCTBEHHOTO 0TOO0pa;
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YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3U MEX/1y OPTraHOMIaMH KIIETKH U UX (QYHKIMSIMHU, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U UX (DYHKIUSIMH, MEXKITY
OpraHaMH M CUCTEMaMH OPTaHOB Y PACTCHUH, )KUBOTHBIX U YeJIOBEKa U UX (QDYHKIMSIMHU, MEKIY CUCTEMaMH OPTraHOB U UX (PYHKIMSAMH, MEXTY T arlaMH
oOMEHa BEIIECTB, 3TallaMH KJIETOYHOIO LUKJA U YKM3HEHHBIX IUKJIOB OPraHW3MOB, ATallaMH 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbeHoTunom u pakTopamMu Cpe/ibl OOUTaHNS,

YMEHUE BBISBIISITh OTIUYUTEIILHBIC TIPU3HAKHU JKUBBIX CHCTEM, B TOM YHCIIC PACTEHHIA, )KUBOTHBIX U YEIIOBEKa,

YMEHHUE UCIOIb30BATh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO M CUMBOJIMKY ISl IOKA3aTEIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKUX TPYIIIT;

YMEHHUE pellaTh OWOJIOTHYECKUE 3a/1a4M, BBISBIATH MPUUYMHHO-CICACTBEHHBIC CBSI3U MEXIY HCCICIyEMBbIMH OMOJIOTMYECKHMH TPOIECCaMH U
SIBIICHUSIMU, JIEJIaTh BBIBOJIBI M IPOTHO3bI HA OCHOBAHHH TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHHME BBIIOJIHATH J1a00paTOPHBIE U IIPAKTUUYECKUE pabOThI, COOJII0IaTh IpaBUia pu padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIABUTATh THUIIOTE3BI, IIPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEIICTBAMH, (POPMYIHPYS 1IeNTb UCCIISIOBAHNS, aHATH3HUPOBATH OJTYYCHHBIC
pe3yJIbTaThI U JIENATh BBIBOJIBI;

YMEHHUE y4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEILCKONW paboTe MO OMOJIOrHH, SKOJOTUH M MEIUIUHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX
00IIeCTB, ¥ MyOJIMYHO TPEICTABIATH MOTYYEHHBIC PE3YNIbTAaThl HA YUCHHUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OICHMBATh ITHYECKHE ACTIEKTHl COBPEMEHHBIX HCCIIEOBAaHHMA B 007acTH OWMOJOTHH W MEIUIMHBI (KIOHWPOBaHHE, MCKYCCTBEHHOE
OIJIOJJIOTBOPEHHE, HANPaBJIEHHOE U3MEHEHUE IT'eHOMa U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBISATh OCO3HAHHBIA BHIOOp Oyaymied mpodeccHOoHaIbHOM IEATENIbHOCTH B 00JIaCTH OMOJIOTMM, MEIULUHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIILCKOTO XO3SICTBA, MUIIEBOH MPOMBIIUICHHOCTH, YIIIyOJSTh MO3HABATENBHBIM WHTEpPEC, HANpaBICHHBIA HAa OCO3HAHHBINH BHIOOP
COOTBETCTBYIOIICH MPOQPECCHU U MPOJOIIKEHNE OMOJIOTHIECKOTO 00pa30BaHus B OpTraHU3AIUSIX CPEIHETO MPO(PECCHOHATIEHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTtHbie pe3yabTaThl OCBOCHHS yueOHOro npenmera «buonorus» B 11 kitacce JOKHBI OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTe U POJIM OMOJOTMU B CHCTEME €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAyYHOU

KapTUHBI MHpaA, B IIO3HAHWH 3aKOHOB IMPUPOJABI U PCHICHUH SKOJIOTMYCCKHUX npo6neM YCJIOBCUYCCTBA, @ TAKXKC B PCHICHUNW BOIIPOCOB palfHOHAIIBHOTO
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IPUPOONOIL30BaHUSA, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOILIEHUS K NPUPOJE, OOLIECTBY, UEIOBEKY, O BKJIa/Ie POCCUICKUX U 3apyOeKHbIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHME BIAJETh CHUCTEMOM OMOJIOIMYECKUX 3HAHMH, KOTOpas BKJIKOYAET OIpPENEICHHs W IOHUMAaHME CYIIHOCTH OCHOBOIIOJIAraroIINUX
OMOJIOTMYECKUX TEPMUHOB M IMOHATUH (BUJA, 3KOocHcTeMa, buocdepa), Ouosornueckue Teopuu (dBostonnoHHas teopust Y. /lapBuHa, CUHTETHYECKas
Teopus 3Boironun), ydenus (A. H. CesepuoBa — o nmyTsax u HampasieHusix 3somouuu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbl (F€HETUYECKOTO
paBHoBecus [x. Xapau u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npasuna (muaumyma FO. JInbrxa, 3Kko10rudeckoit nupaMuisl SHEPTHH),
runore3bl (runore3a «mupa PHK» V. I'mnbepra);

YMEHUE BJIaJIeTh OCHOBHBIMU METOJaMU HAyYHOI'O NO3HAHUS, UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUAX )KUBBIX OOBEKTOB U SKOCUCTEM
(onmcaHue, n3MepeHue, HabJ0eHNUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBJICHHS U OLIEHKU aHTPOIOI'€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJICNATh CYIIECTBEHHBIEC PU3HAKHU: BUOB, OMOT€OIICHO30B, 3KOCUCTEM U OHOCc(hephl, CTAOMIN3NPYIOIIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa, aJUIOMATPHUECKOTO M CHMIATPUYECKOTO BHI000pA30BAaHUs, BIUSHUS IBMKYIIUX CHJI SBOJIOIMUH HA TeHOMOH] TMOMYJISIHH,
IpUCHOCO0IEHHOCTH OPraHU3MOB K Cpejie 0OUTaHMsl, YepeI0BaHUs HAllpaBJIEHUI 3BOJIIOLMHI, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUHU B SKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aUMOCBS3H MEKY IIPOLIECCAMU IBOJIIOLIMH, IBUKYITUMH CHJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU Pa3JIM4HbIX SKOCUCTEM
U TIPUCIIOCOOJIEHUSMU K HUM OpPraHU3MOB;

YMEHHE BBIABJIATH OTJIMYUTENIbHbIE NMPU3HAKU KHUBBIX CHCTEM, NPUCIOCOOJEHHOCTh BUAOB K cpeae oOWTaHus, a0MOTUYECKUX U OMOTHYECKHX
KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€i OPraHM3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCMOJIb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOIMYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY JJIsl 1OKa3aTeabCTBA POACTBA OPraHU3MOB
pPa3HbIX CHCTEMAaTHYECKUX TpPYII, B3aHUMOCBS3M OpPraHU3MOB U CpeAbl OOMTaHHSA, €JUHCTBA YEJIOBEUECKHX pac, HEOOXOJUMOCTH COXpPaHEHHS
MHOT000pa3us BUAOB U SKOCHCTEM KaK YCIOBHUS COCYILIECTBOBAHUS PUPO/IbI U YETIOBEUECTBA;

YMEHHUE peliaTh OWOJIOTHYECKUE 3a7a4M, BBIBIATH MPUYUHHO-CIEJCTBEHHBIE CBSI3U MEXKAY HCCIeIyeMbIMU OMOJIOTMYECKMMHU MpoIlleccaMH U
SIBIICHUSIMH, 1€71aTh BBIBOJBI M IIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBINIOJHSATH J1a00paTOPHBIE U MPaKTUYECKUE paboThl, COOMI0IaTh MpaBuia Mpu padoTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BaHUEM;
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YMEHHUE BBIJIBUI'ATh THIIOTE3bI, IIPOBEPSATH X IKCIICPUMEHTAIBHBIMU CPEACTBAMH, (OPMYITUPYS 1T UCCIICA0BAHNS, AHATM3UPOBATH ITOJTYYCHHBIC
pe3yJbTaThl U JIeNaTh BHIBOJIBI,

YMEHHE Y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKONW PadOTe MO OMOJIOTHH, YKOJOTHU U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX
00IIEeCTB, ¥ MYOJIMYHO NPEICTABIISATD HOJYYCHHBIC PE3yJIbTaThl HA YYCHHYCCKUX KOH(EPEHIINSX;

YMCHHUE OLICHUBATh THIIOTE3bl U TEOPUH O MPOMCXOXKACHHU YKH3HU, YelIOBEKa M YEIOBEYECKUX pac, O MPHUUYMHAX, HNOCIESICTBUIX U CHOCO0ax
Ipe0TBpALIeHNS TTT00AIBHBIX H3MEHEHUH B Onochepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BHIOOP OyIyIel mpoecCHOHATbHOM NeSITEIbHOCTH B 0071aCTH OMOJIOTUH, YKOJIOTUH, IPUPOIOIIOIL30BAHUS,
ME/IMLUHBI, OHMOTEXHOJIOTHH, TICHXOJIOTHH, BETEPUHAPUH, CEIILCKOI0 XO3SHCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJsTh MO3HABATEIbHBIA HUHTEPEC,

HaHpaBHCHHBII;'I Ha OCO3HAHHLIN BBI60p COOTBCTCTBYIOH_[eﬁ HpO(i)CCCI/II/I H IIPOJOJIZKCHUC 0MO0I0IMYECKOTO O6pa30BaHI/IH B OpraHu3anusax CpeaHcero

po(eCcCHOHATBHOTO U BBICHIETO 00pa30BaHMSI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM upposbie
Ne o/ EpOrPAMMEI pasi Beero KonTpoabubie IIpakTuuyeckue f)lti)pg)f OBAT eJ)ILHbI e
padoThI padoTshI pecype
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbI U UX U3yUYEHUE 2
3 buonorus kinetku 2 0.5
4 XHUMHYECKask OpraHu3anusl KIETKU 10 1
5 Crtpoenue u GyHKIMU KIETKU 8 2
5 OOMeH BelecTB U IPeBpalleHUEe YHEPTUU B 9 1
KIIETKE
7 HaCJIeZ[CTBeHIfaSI uHboOpManus U 9 05
peanu3anys e€ B KJIETKe
8 JKU3HEHHBIN UK KIETKH 6 1
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 1.5
10 Pa3MHOX€EHHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 2 05
M3MEHYHUBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHonorust u cuHTeTUYECKAsk OHOIOTUS 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13
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11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m
NpOrpamMmbl Bcero Konrpoabnpie  Ipakrieckue o0pa3oBaTesbHbIe
padoThI padoTshI pecype
1 3apoxIeHue U Pa3BUTHE 3BOTIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUU
2 MukposBontonus 1 €€ pe3yJIbTaThl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThl 6
[IpoucxoxzaeHue u pas € XKu3 a
4 POMCXOXK/ICHUE U PAa3BUTHUE KU3HH H 15 15
3emuiie
5 [TpoucxoxaeHue YeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyXarollen cpenon
7 Opranusmel 1 cpeia OOUTaHUS 9 1.5
8 DKOJIOTHS BUJOB U TMOIMYJISIITUAI 9 0.5
DKoJ0rus COO0IIECTB. DKOIOTHUECKHE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHast skocucTema 6
11 UYenoBek U OKpy’Karolas cpena 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
[
Jl:}-n Tema ypoka Beero KonrTpoabubie IIpakTuueckue II/I[:;‘?eHI/IH :)Ig;)ba[;z?;feﬂbnme
padoThI padoTshI pecype
1 JKuBble cucTeMBI M X CBOMCTBA 1
2 YpoBHEBasi OpraHU3anys )XKUBBIX CUCTEM 1
3 Hctopust OTKpBITHS W M3YyYCHHS KIIETKH. 1
Knerouynas reopus
Metonbl  MOJIGKYJISIPHOH UM KIJIETOUHOM
ouonorun. Ilpaktuueckas padora «3yuenue
4 METO/IOB KJIETOYHOM OuoI0ruu 1 05
(xpomarorpadus, anekTpodopes,
mubdepeHManbHOe  HEHTPUPYTHpOBAHUE,
[TLIP)»
5 XHUMHUYECKUHN COCTAB KIETKH 1
5 MuHepasibHble  BellecTBa  KIETKH,  HX 1
Ouosoruyeckas poiib
Oprannyeckre BemIeCTBa KIETKH — OEJKH.
7 JlaGopatopHass ~ pabGora  «OOHapyxeHue 1 0.5
0EJTIKOB ¢ TOMOIIBIO0 KAY€CTBEHHBIX PEAKIINI
8 CpoiicTBa, Kinaccudukamuss u  (QyHKUUN 1
0enKoB
9 Opranuyeckre  BellecTBa  KJIETKH  — 1
YTII€BOJIbI
10 Oprannydeckue BeIeCTBa KIETKH — JUIUIbI 1
11 Hyxnennossie kucnorel. JHK wu PHK. 1 05
Jlabopatopnast  pabota  «McciemoBanue
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HYKJICMHOBBIX  KHUCJIOT, BBIACJICHHBIX U3
KJICTOK PAa3JIMYHBLIX OPraHUu3MOB»

Crpoenne u ¢Qynkuun ATO. [pyrue

12 HykieosuaTpudocdarer (HTD)
13 CexBenupoBanue IHK. Metonbl reHOMHKH,
TPAHCKPUIITOMHUKH, TPOTEOMHKH
14 MeToapl CTpYKTYpHOU OHOJIOTHH
15 Tunel knetok. [Ipokapuorndeckas Kierka
Crpoenue 9YKapHOTUYECKOM KJIETKH.
16 [IpakTuueckass pabora «l3yueHue CBONCTB 0.5
KJICTOYHOM MeMOpaHbI»
17 IToBepXHOCTHBIN anmapar KJICTKH
OpnHomMeMOpaHHbBIE ~ OpPraHOMJIBI  KJIETKH.
18 [IpakTuueckast pabora «V3yueHune ABMKEHUS 0.5
IIUTOILIA3MbI B PACTUTENBHBIX KJIETKAX»
[TonyaBTOHOMHBIE ~ OpPraHOUABI  KJIETKH:
19 MUTOXOH/pHH, IUIacTuAbl. JlabopaTopHas 05
pabora «MccrnemoBaHue —IUIa3MoNM3a U
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)
20 HememOpaHHBIE OpTaHOUIBI KIETKH
21 Crpoenue U GyHKIUH s71pa
CpaBHMTENbHAs  XapaKTEpUCTHKA  KIJIETOK
22 sykapuot. JlaboparopHas padota «3ydeHue 0.5
CTPOEHUS KJIETOK Pa3IMYHBIX OPTraHU3MOB)
AccUMMIISIMS U AUCCUMMIISALMS — JIBE
CTOpOHBI ~ MeTabonu3ma. Tumbel oOMeHa
23 BemiecTB. JlaboparopHast pabota «3yuenue
KaTaJINTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMMJIa3bl WK KaTalla3bl)»
o4 DepMEHTaTUBHBIN Xapaxrep peakuuin 05

KJIeTOYHOro MeTtabonu3ma. JlaGopartopHas
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pabora «3yueHne (hepMEeHTaTHBHOTO
pacuierieHust  MEpPOKCHAa  BOIOpoJIa B
PaCTUTENLHBIX U KUBOTHBIX KIIETKAX)

25 benku-akTBaToOphl U OEIKU-UHTHOUTOPBI 1

26 ABTOTpOGHBII THII OOMEHA BEIIECTB 1

27 ®DoTocHHTE3 1
XeMOCHHTE3. JlaGopaTopHas pabora

28 «CpaBHeHHe TpoueccoB (OTOCHHTE3a H 1 0.5
XEMOCHHTE32)
AHa’poOHBIE OpraHu3Mbl. Bumbl OpoxeHWUS.

29 JlaboparopHas paboTta «CpaBHeHUE 1
MPOLIECCOB OPOKEHUSI U IBIXAHH S

30 AdpoOHBIE OpTraHU3MBI. Oranbl 1
SHEPreTUYeCKOro 0OMeHa
DHeprusi MeMOpPaHHOTO TPaIUEHTA MPOTOHOB.

31 Cunte3 AT®: pabora mnpotoHHor ATO- 1
CHHTa3bI

32 Peakuuu MaTpuyHOro CUHTE3a 1

33 Tpanckpunuus — matpuussii cuaTe3 PHK 1

34 Koaunposanue amunokuciot. Poib pudocom B 1
O6uocuHTe3e OenKa

35 Tpancnsus u e€ 3ransl 1

36 Opranuzanus TeHOMa Yy TMPOKapuoT U 1
DYKapHOT

37 MoJteKkysipHbIE  MEXaHH3MbI  JKCIPECCHH 1
TEHOB Y 9YKapHOT
Oprannyeckue BellecTBa KIETKU — OENKH.

38 JlaboparopHass ~ pabora  «OOHapyXeHHE 1 0.5

OCJIKOB C ITOMOIIBIO KAYCCTBCHHBIX peaxunﬁ»
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Bupycbl — BHekJIeTOUHbIE (OPMBI )KU3HU U

39 oOnuratHele  mnapasuTbl.  [IpakThueckas 1 0.5
pabota «Co3jaHue MOJIeNId BUpYyCay

40 Bupychbie 3a6c1neBaHH}1 YeJI0BEKa, 1
KHUBOTHBIX, PACTCHHH

41 HanoTtexHoyoruu B OMOJIOTUN ¥ MEIHUIIMHE 1

42 JKU3HEHHBIN UK KIETKU 1

43 Matpuunslii cunte3 JJHK 1
XPpOMOCOMBEI. Jlaboparopuas pabora

44 «M3yyenne  XpoMOCOM  Ha  TOTOBBIX 1 0.5
MHUKpOIpernaparax»

45 JleneHue KICTKHM — MHTO3 1
Tunbr kietok. KapuokuHe3 M IIUTOKUHES.

16 JlabopaTtopHnas pabota «Habmonenne Muro3a 1 05
B KIJETKaX KOHYMKAa KOpellka Jiyka (Ha
TOTOBBIX MHKpOIIpEnapaTax)»

47 Peryisiius »KM3HEHHOIO IUKJIA KJIETOK 1

48 OpranusM Kak eIuHOE 11eJI0€ 1

49 Tkanu pacrenuit. JlaGoparopHass pabora 1 05
«M3y4yeHne TKaHEeH pPaCTCHUIN»

50 TxaHu )KUBOTHBIX U YesoBeka. JlabopaTopHas 1 05
pabota «/3ydyeHue TKkaHel JKUBOTHBIX»
Opranbl. Cucremsl opraHoB. JlabopaTopHast

o1 pabora «M3yueHne OpraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opraHu3mMoB 1

53 JIBuKeHNE OpraHu3MOB 1

54 [Intanue opraHu3mMoB 1

55 [Turanne MTO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yelloBeka

56 JIpIxaHue opraHu3MoB 1
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I[I)IXaHI/IC ITO3BOHOYHBIX JKHNBOTHBIX n

57 1
YenoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KposenocHas cucreMa ITI03BOHOYHBIX 1
YKUBOTHBIX U Y€JIOBEKa

60 Brigenenne y opraHu3MoB 1

61 3amura y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4yenoBeka 1

63 Pa3nipaxuMOCTh U peryisinus y OpraHu3MoB 1

64 I'ymopanpHas perymsuusi W JHIOKPHUHHAS 1
CHCTEMa KUBOTHBIX M YEIIOBEKa

65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1

66 [TomoBoe pazMHOKEHUE 1

67 Meiio3 1
l'amerorene3. OOpa3oBaHue u pa3BUTHE

68 NOJIOBBIX ~ KieToK. JlaboparopHass paboTa 1 05
«3yueHne CTPOCHHS TIOJOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB — 1
OHTOTCHE3

70 3aKIraika OpraHoOB M TKAHEH U3 3apOIBIIIEBBIX 1
JUCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopartopHas

71 pabora «BrbIsiBIEHHEe TPHU3HAKOB CXOJCTBA 1 0.5
3apo/IbIIel TO3BOHOYHBIX KUBOTHBIX»
PazmHOXXeHME W pa3BUTHE  PACTEHUU.

72 JlabopatopHast pabota «CTpoeHHE OpPraHOB 1 0.5
Pa3MHOKEHUS BBICIIUX PACTCHHIN

73 HcTopusi CTAaHOBIICHUS W Pa3BUTHS TCHETUKU 1

KaK HayKHn
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OCHOBHBIE TIOHSATHS M CHMBOJIBI T€HETUKH.

74 Jlaboparopnass pabora «Jlpozodpuna Kak 1 0.5
00BEKT FeHEeTUYECKUX UCCIICIOBAaHUI»
3aKOHOMEPHOCTH Hacjel0BaHUs IPU3HAKOB.
Monorubpuanoe CKpEILMBaHUE.
75 [TpakTrueckas paborta "U3yuenue 1 0.5
pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y npo30o¢huiier"
76 [{utonoruyeckre OCHOBBI MOHOTMOPHIHOTO 1
CKpEIBaHHSA
77 AHanuzupyrouee ckpeuiuBanue. Henonnoe 1
JIOMUHUPOBaHUE
Jurubpunnoe ckpeuBanue. [IpakTuueckas
78 pabora «3yuenwue pe3yJIbTaTOB 1 0.5
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(DHIIBI»
79 [uTonornueckue OCHOBBI — TUTHOPUIHOTO 1
CKpEeLMBaHUS
80 CuenneHHoe HacleJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 ['eneTnka nona 1
83 I'enoTun kak MeJI0OCTHAS CUCTEMA 1
84 I'eneTndecknii KOHTPOJIb PaA3BUTHS PACTECHU, 1
KUBOTHBIX U YeJIOBEKa
85 N3mMeH4nBOCTH NIPU3HAKOB. Buaet 1
U3MEHYHUBOCTH
86 MoudukaroHHast ©3MEHINBOCTh 1
BapuanvoHHbIN psii ¥ BapualliOHHAs KpUBAsL.
JlaGopatopHass  pabota  «MccnenoBanue
87 3aKOHOMEPHOCTEN MoAN(UKAITMOHHON 1 0.5

U3MEHYMBOCTH. [locTpoenue BapuanOHHOTO
psAlla ¥ BapuallMOHHOW KPUBOW»
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88 ['eHoTunmnueckas U3MEHYUBOCTb.
KoMOuHaTiBHasI H3MEHYUBOCTH
MyranroHHas U3MeHYUBOCTb. [IpakTrueckas
89 pabora «MyTtanuu y 1po30¢uiibl (Ha TOTOBBIX 0.5
MHUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAllMOHHOTO TIpoIlecca.
ONUreHeTHKa 1 SITUTreHOMHUKa
91 I'enetuka yenmoBeka. [IpakTtuueckas pabota 05
«CocraBneHue 1 aHaIu3 POAOCIOBHON
92 MeTtoapl METUIIMHCKON TeHETUKHI
3HaueHUe  MEIULUHCKOM  TEeHETUKU B
93 MPEIOTBPAIICHAN W JICUCHUU TEHETUYCCKHX
3a00JIeBaHUI YellOBEKa
OcHoBHble oHATHS cenekuuu. JlaboparopHas
94 pabora «M3yueHue COpPTOB KYJIbTYPHBIX 0.5
pacTeHuil U TOPOJI AOMAITHHUX KUBOTHBIX)»
MeTto bl CEJIEKIIMOHHOM paboThL.
95 JlaGopaTopHast padota «/3ydyeHne MeTO/I0B 0.5
CEJICKITH PACTCHHI»
JlocTxkeHusl  CeNeKIMH  pacTeHWid |
96 KUBOTHBIX. [IpakTuueckas pabora
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHnue, H3y4eHHE M HCIIOJIIb30BaHUE
TeHETHYECKUX PECYpPCOB
buorexHomoruss kak Hayka H OTpacib
98 MIPOU3BO/ICTRA. [TpakTudeckas paborta 0.5
«M3yueHne 0ObeKTOB OMOTEXHOIOTHUIY
99 OcHOBHBIE  HAmNpaBICHUS CHHTETUYECKOU
Oouosioruun
100 XpoMOCOMHas 1 TeHHAsI MH)KEHEPHUS
101 Memumnackiue OMOTEXHOIOTUN
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PesepBHbiii ypok. IToBTOpeHue, oboOmeHue,
crucTeMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

1

102
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11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
o
Jl:}-ﬂ Tema ypoka Bcero Konrpoabueie — Ipaxruecikue fI[:yT'i‘eHI/IH gg}?aﬂz?;feﬂbﬂme
padoThI padoTshI pecype
1 OpomtonnonHas teopus Y. Jlapsuna 1
5 JIBIOKyIIIME CHJIBI 3BOJIIOLMU BHUJOB 1o Y. 1
JapBuny
3 bopn0a 3a cymecTBoBaHUE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBII 0TOOp
4 @dopMUpOBaHUE  CHHTETHYECKOH  Teopuu 1
3BOJIIOLIMU
5 Drarbl 3BOJIFOIMOHHOTO npouecca: 1
MHUKPOIBOJIIOLMS U MaKPO3BOIFOLIHS
6 [lonynsauuss — 21eMeHTapHas eQUHULA 1
9BOJIIOLIMU
3aKkOH TeHeTudyeckoro paBHoBecus JIx.
7 Xapau, B. Baiin6epra. JlabopaTopnas pabota 1 05
«BbIsBIEHHE W3MEHYMBOCTH Yy  oco0ei '
OJIHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 Oddext ocHoBarenst. Ip¢dekT OyTbUIOYHOTO 1
TOPJIBILIKA
10 Murpauuu. N3onsamnuu TIOIYJISALIAN: 1
reorpaduyeckas, OnoJIorudecKas
1 EctectBeHHbIli 0TOOp — HampaBISIOLINIL 1
(bakTop 3BOJIIOLIUU
12 [TonoBoit oT60p 1
13 [IpucnocoOneHHOCT, ~ OpraHU3MOB  Kak 1 05

PE3YIbTAT MHKPOI3BOJIIOLUH. Ha60paTopHa;1
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pabora  «M3yuenue  apomopdo30B U
WJIM0AANTAUI Y PACTEHUN U ) KUBOTHBIX)

[Tpumepsl MpHUCTIOCOOIECHU Yy OPraHU3MOB:

MOP(OJIOTHYECKHE, (buzmoornyeckue,

14 OHMOXMMHUYECKUE, IOBEEHYECKHUE. 1 05
JlaGopaTopHas pabora «lIpucrnocobaeHus
OpPraHHU3MOB u HX OTHOCHUTEJIbHAS
1IEeTIECO00PA3HOCTH»

Bux, ero kpurepum M CTPYKTypa.

15 Jlaboparopuas pabora «CpaBHEHHE BHJIOB 110 1 0.5
MOP(}OTOTHUECKOMY KPUTEPHIOH

16 CrpykTypa BHz1a 1

17 BunoobpazoBanue KakK pe3ynbTaTt 1
MHUKPO3BOJIOIIUU

18 CBs3b MUKPOIBOJIIOLIMM U ATTUIEMUOTIOTUHI 1

19 Makpo3BoTIOIHS. [TaneonTonoruyeckKue 1
METOTbI H3yUYCHHS IBOJIOIIUU

20 buoreorpadmyueckue  METOABI  W3YYCHHUS 1
SBOJIIOIUN
DOMOpHONIOTHYECKHe u CpPaBHHUTEIHHO-

21 Mopdonoruueckue METO/bI H3y4YEeHUs 1
SBOJIIOIUN
MonekynsipHO-TeHETHUECKHE,

22 OMOXHMMHYECKHE U MAaTEMATUYECKHUE METOIbI 1
W3YYEHHUS SBOJIOIIH

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIIHH 1

24 AnantuBHas paauanus. HepaBHOMEpPHOCTH 1
TEMIIOB SBOJIIOIUU

o5 HayuHble TMIIOTE3bI TPOUCXOKACHUS JKU3HH 1

Ha 3emiie
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,HOHay‘IHLIe MNpEACTABICHUA O 3apOXKICHUU

26
KHU3HH

97 OcHOBHBIE ATaIbI HEOPraHNUYECKOU
HBOJIIOLIMH

28 ['unoTessl 3apoXKACHUS KU3HA
Uctopust 3emsin U MeTOAbl €€ M3Y4YCHUS.

29 Jlaboparopnass ~ pabora  «M3yderme U 05
ONMCAaHUE HCKOMAEMbIX OCTAaTKOB JIPEBHHUX
OpPTaHU3MOBY

30 HauanbHble 3Tanbl OpraHnyecKon IBOIIOIIH

31 OBOJIIOLIMS 3YKAPUOT
OCHOBHBIE 3TaIbl 3BOJIOLUN PACTUTEIHHOTO

30 mupa. Ilpaktuueckass pabora «M3ydyeHue 05
OCOOCHHOCTEH CTpOCHHsI PAcTeHUN pa3HBIX
OTJICIIOBY

33 OcHOBHBIE 3Tamnbl 3BOJIIONHUU  KUBOTHOTO
Mupa
OBouonus KUBOTHBIX. [IpakTHueckas paborta

34 «3yuenHwue 0COOCHHOCTEH CTPOCHHUS 0.5
MIO3BOHOYHBIX KUBOTHBIX»

35 PazButue xu3HuM Ha 3emie MO 3paM H
nepuoiamMm

36 MaccoBble BBIMUpaHHMS — 3KOJOTHYECKUE
KPHU3HUCHI TPOIILIOTO

37 CoBpeMeHHBIN 3KOJOTUYECKUI KPHU3HUC, €ro
0COOEHHOCTH

38 CoBpemMeHHass  cHUCTeMa  OPraHHUYECKOro
MIPOIILIIOTO

39 OCHOBHBIE ~ CHCTEMATHYECKHE  TPYIIIBI
OpPraHu3MOB

40 AHTpPOIIOJIOTHsI — HayKa O 4eJIOBEKE
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PaszButne HpCI[CTaBJ'ICHI/Iﬁ O IIPOUCXOKICHUU

41 1
YeJI0BeKa
MecTo 4enmoBeka B CUCTEME OPraHUYECKOTrO
42 mupa. JlaGoparopHas pabora «M3ydeHue 1 05
0COOEHHOCTEH CTPOEHHs CKelleTa YelIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEMY
43 JIBYDKYIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHolieHne OHMOJIOTUYECKHUX " 1
COLIMATILHBIX (PAaKTOPOB B AHTPOIIOTCHE3E
45 OcHOBHBbIE CTaJUU aHTPOIIOI€HE3a 1
46 [Taneorenerrka 1 najaeoreHOMUKa 1
47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pachl. [Ipaktuueckas padora
48 «3yueHne  SKOJOTMYECKHX  ajanTauui 1 0.5
YEJI0BEKa»
49 MeXIUCIUTUTHHAPHBIC METO/IbI 1
AHTPOTIOJIOTUHI
50 3apokIeHUE W PA3BUTHE YKOJIIOTUN 1
Meroasl skonorun. JlaGoparopHasi pabora
51 «3yueHue METOHI0B SKOJIOTHUUECKHUX 1 0.5
HCCIIETOBAHHI»
52 3HaueHue OKOJOTHMYECKHX 3HAHUH  JUIs 1
9eJIoBeKa
53 Okonorndeckue GaKTopsl 1
Abuotnueckue  ¢akroppl.  CBeT  Kak
54 skonornueckuid  dakrop. JlabopartopHas 1 05
pabora  «BbisiBneHume — npucnocobseHui
OpPTraHU3MOB K BIHMSIHUIO CBETa»
55 Abuotuueckue aktopel. TemmepaTypa Kak 1 05

sKosornueckud  dakrop.  JlabopartopHas
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pabora  «BbIABIEHHE  TPHUCTIOCOOJICHHIA
OpPTraHU3MOB K BIIMSIHUIO TEMIIEPATYPHI»

AbGunornueckue GaxTopbl. BiaxHOCTh Kak
sKkojorndyeckuii  ¢akrop. JlaboparopHas

56 1 0.5
pabota  «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

57 Cpensl 0OMTaHUSI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 JKuznenHbie GopMbl OpraHU3MOB 1

60 bruotnueckue hakrops 1
3HayeHne OMOTHYECKUX B3aUMOIECUCTBUN IS

61 CYLIECTBOBAaHMSI ~ OPraHU3MOB B  Cpele 1
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU TOMYIISIIHH 1
OcHOBHBIE MOKa3aTesu TIOTTYJISIITH:

63 YUCJICHHOCTh, IUIOTHOCTh, BO3pacTHasi W 1
MI0JIOBAsI CTPYKTYpa
OcHOBHBIE MOKa3aTesn TIOTTYJISIITH:

64 pOKIAEMOCTb,  HPUPOCT, TEMI  POCTAa, 1
CMEPTHOCTh, MUTPAIINU

65 OKoJjorudeckasi CTpykTypa nonyJssiuu 1

66 JliHaMMKa MOMYJISILUU U €€ PeryJIsaLus 1

67 KpuBble pocTa YHCIEHHOCTH MOMYJISIMH. 1
KpuBbie BEDKUBAHUS
Okosorudeckas Huma Buja. JlaboparopHas

68 pabota «IIpucrnocoOnenus ceMsiH pacTeHUH K 1 0.5
pacceneHnio»

69 Bun kak cucrema nmomyssui 1

70 3aKOHOMEPHOCTH TIOBEICHUS W MHTPALUi 1
KUBOTHBIX

71 Coo00111ecTBO OpraHu3MOB — OMOIICHO3 1
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72 DKOoCHCTEMa KaK OTKpPBITasi CUCTEMA 1

73 KpyroBopor BemecTs M IOTOK 3HEPrUU B 1
HKOCUCTEME

74 OcHOBHBbIE IOKA3aTENIN IKOCUCTEMBI 1

75 DKOJIOrM4eCKHUe MUPaMHIbL 1

76 N3meneHus coo0IIecTB — CYKIIECCHH 1

77 ITpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p 1
U peK. DKOCHCTEMBI MOPEW U OKEaHOB

78 [Tpupousie KOCHCTEMBI. DKOCHCTEMBI 1
TYHJP, JIECOB, CTEIEH, YCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 VYpb6oskocucremsl. Ilpaktuyeckas pabota 1 05
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI»

81 3aK0H0Me£)HOCT£/I (bopMHpOBaHUS OCHOBHBIX 1
B3aUMOJICHCTBHI OPraHU3MOB B HIKOCUCTEMAX
MexaHu3Mbl ~ BO3AEUCTBHS  3arps3HEHUN

82 pasHBIX TUIOB Ha CyOOpraHW3MEHHOM, 1
OpPraHU3MEHHOM, HOMYJSIIIOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapHas 000104Ka 1
3emin

84 VYuenne B. U. Bepnaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1

86 KpyroBopoTsI BeniecTB 1 OHOre0XUMUIECKHE 1
LIUKJIBI

87 3oHanbHOCTh OHOCheprl. OCHOBHBIE OMOMBI 1
CyIIH

88 YcroitunBocTh 6MOChephI 1

89 DKOJIOTM4YECKHE KPU3KUCHI U UX TPUUYNHBI 1

90 BoszeiicTBue uenoBeka Ha Guochepy 1
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91 AHTpOl'IOl"eHHVOC Boszv[eﬁCTBI/Ie Ha 1
PaCTUTEINIbHBIN U )KHBOTHBIA MU

92 Oxpana npupoabl 1

93 OcHoBHBIE TIPUHIIHAIIBI YCTOWYHBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PammonanbHOE  MPHUPOIOIONB30BAHHE U

94 COXpaHEHHE OMOJIOTUYECKOTO pa3sHOOOpasus 1
3emiu

95 O06o0meHre o TeMe «MHKPO3BOIIONHNS U €€ 1
PE3YIIbTATHI»

9% O06o0meHne 1Mo TeMe «MakpoIBOIIONUS U €€ 1
PE3YIIbTATHI»

97 O6o6menne no teme «llponcxoxaeHune u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O6oOmenne mno Teme «lIpoucxoxueHue 1
YeIIOBEKa — aHTPOIIOTCHE3)

99 O06o06meHne mo TemMe «IKOJOTHs — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O606mmenue o Teme «OpraHu3Mbel U cpena 1
oOUTaHUSN

101 O606meHI/Ee no Teme «JDKOJOTUsl BHUIIOB U 1
TTOTTYJISITTHIA

102 O600menne 1o Teme «buochepa — 1
ro6anpHast IKOCHCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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N o g DN

8.
9.

YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O NIPOLHECCA OBA3ATEJIbHBIE YYEBHBIE
MATEPHUAJIBI JISA YYEHUKA
buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue; noxa penakmuei [Taceunnka B.B., AkimonepHoe o011ecTBO
«3narenbcTBO «lIpocBerienuey.
buonorus, 11 kmacc/ ITaceunuk B.B., Kamenckunii A.A., PyorioB A.M. u npyrue; noxa pegakuueii [Taceunuka B.B., AkimonepHnoe oOmiecTBo
«M3narenscTBO «lIpocBemenuey.
METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
TepemoB A.B., IlerpocoBa P.A. buonorus. 10-11 knaccel. Metoaudeckoe nocobue s yuntens (yriayOneHnsslii yposens) | I[letpocoBa Penara
ApwmenakoBHa, TepeMoB Anekcanap BanentunoBud, MueMo3una, 2023;
O. A. IlenensieBa, U. B. Cynmosa [Toypounsie pazpabotku mo obmieit 6uonoruu, M., «BAKO», 2017,
I'. A. Anenpauna, ®@. K. Anenpaun ['eHeTrka B 3a1auax. YueOHoe mocobue mo kypey ounonorun «I modycey», 2018;
®I'OC KOHTpOJIBHO — U3MepuTeNbHbIe MaTepuansl 11 kmace, M., BAKO,2017
®I'OC koHTpOJIBHO — U3MepuTenbHble MaTepuasl 10 kiace M., «BAKO», 2017;
B nomomus npenoaasarento. buonorus.
Opranuzanust KOHTpoJist Ha ypoke. KoHTponsHo-u3Meputenbabie Matepuasl. 10-11 kmace. Bonarorpan. 3. «YVaurensy
2017;
I'. 1. Jlepuep. buonorus Ox3amenanuonssie BapuanTsl 2021, M3natensetBo «9kxemo», 2019;
T. B. Hukutunckas, E. B. benoropuesa, T. JI. beamarepusix D¢ dextusHas nmoaroroka k EI'D buonorus OO0 UznatenscTBo «xemon, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. https://resh.edu.ru/

2. https://www.mos.ru/city/projects/mesh/

3. https://uchi.ru/

64


https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://uchi.ru/

o

w N

. http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI
KaOuHeTsl IeHTpa eCTECTBEHHOHAYYHON U TEXHOJIOTHYECKOHN HarpaBieHHOCTH «Touka pocTay.

. Iudporas maboparopus mo OUOIOTHUH.

. Hudposas madbopaTopusi 1o SKOJIOTHH.
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