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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueO6HOMY mpenmetry "buonorus" (manee - OMoJIOTHs) HA YPOBHE CPEIHEro 0OIIero
oOpa3zoBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccutiickoit ®eneparuny, @I'OC COO, Konuenuuu npenogaBaHus ydeOHoro npeamera «buosorus» u
OCHOBHBIX IOJIOXKEHUH (enepanbHoil paboydeit mporpaMMbl BOCTIUTAHHS.

VYuebnsiii npenmer «buosorusi» yriyonéaHoro ypoBHs uzydenus (10—11 kiacchl) siBIseTCs OIHUM
U3 KOMIIOHEHTOB MpeaMeTHON oOmact «EcTecTBeHHO-Hay4Hble NpeaMeThl». COracHO TOJIOKEHUSIM
dI'OC COO npoduiibHBIE YUeOHBIC TPEIMETHI, H3y4aeMble Ha YIITyOJIEHHOM YPOBHE, SBJISIOTCS CIIOCOOOM
muddepeHnmanuy oO0y4YeHHsI Ha YpPOBHE CpPEIHEro oOImero oOpa3oBaHUs M TPU3BaHBI 00ECICUYHTH
MIPEEeMCTBEHHOCTh MEX]y OCHOBHBIM OOILIUM, CPETHUM OOLIUM, CPEAHUM MPOGECCHOHATBHBIM U BBICIIUM
oOpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHHEe 00pa3oBaTeIbHBIX, BOCIUTATENBHBIX M PA3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodoprueHTanuell 00yJarImUXCcs W CTHMYJIHPOBAHMEM WHTEpeca K KOHKPETHOW 00JacTH HAYYHOTO
3HAHUS, CBA3aHHOTO C OMOJIOTHEN, METULIMHOM, SKOJIOTHEN, ICUXOJIOTHEl, CIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma no yuebnomy mipeamety "buonorus" naér npeacraBieHue O UEIM U 337adax U3Y4CHUs
yuebHoro mpenmera «buonorus» Ha yriayOIE€HHOM YpOBHE, OompenernseT obs3aTenbHOe (MHBAPHUAHTHOE)
IIPEIMETHOE COJIEP’)KaHUE, €ro CTPYKTYpUPOBAaHUE IO pasjielaM U TEeMaM, paclpelelieHHe MO KiaccaM,
PEKOMEHIYeT TMOCIE0BaTeIbHOCTh HM3yYeHHUs Y4eOHOro Marepuanga ¢ Y4ETOM MEXKMNPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PacCTHBIX OCOOEHHOCTEH oOydaromuxcs. B
mporpaMMe 1o OHOJIOTHMH peajr30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHusi, Oiarogapsi 4eMy NMpOCMaTpPUBACTCS HANPABICHHOCTh HA TOCIEYIOIIee
pa3BuTHE OHMOJOTHYECKMX 3HAHWNA, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, IPEACTAaBIEHUI O 310pOBOM 00pa3e *KU3HU, Ha BOCIIUTAaHUE
OepeXKHOr0 OTHOIIEHHUS K OKpYKarollel MpUpoaHol cpene. B mporpamme mo OMoiOruu Takke MOKa3aHbl
BO3MOXXHOCTH y4yeOHoro npenmera «buonorus» B peanuszanuu tpedoanuii ®I'OC COO k miuaHUpyeMbIM
JTUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3ylbTaTaM oOyueHus U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-II03HABATEIbHON JEATENLHOCTH 00YYAIOIIMXCS TI0 OCBOEGHUIO COJIEPKAaHUS OMOJIOTUYECKOIO
o0pa30BaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHusl.

VYuebnsiii mnpeamer «buonorus» Ha ypoBHE CpeaHEro o0miero o0pa3oBaHUS —3aBEpIACT
Ouosiornyeckoe o0Opa3oBaHWE B WIKOJE W OPUEHTHUPOBAH Ha pacUIMpeHHe U YIIIyOJieHHe 3HaHUi
oOyyaroluxcst 0 UBOW IPUPOJIE, OCHOBAX MOJIEKYJISPHOW M KJIETOYHOW OMONOruM, 3MOPHOJIOTHH U
OMOJIOTUYU Pa3BUTHS, TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3yuenne yueGHOro npeamera «buonorus» Ha yriy0JIeHHOM YPOBHE OPUEHTUPOBAHO Ha MOJTOTOBKY
o0yJaromuxcs K MOCIeIyoleMy MOTYyYeHHI0 OMOJIOTHYEeCKOro oOpa3oBaHMsA B By3aX M OpraHM3aLUsaX
cpenHero mpodeccuoHanbHoro oOpa3zoBaHus. (OCHOBY €ro CoAep:KaHMsSI COCTaBJIsIeT CHCTEMa
OMOJOTMYECKUX  3HAHWM, TOJYYEHHbIX TpU  U3YYEHHH  OOYYAIOUIMMHCS  COOTBETCTBYIOIIMX
CUCTEMAaTUYECKUX pa3JielioB OMOJIOTUU Ha YPOBHE OCHOBHOrO oOmero odpasosanus, B 10—11 knaccax 3tu
3HAHUS TOJYYaroT pa3BuUTHE. Tak, pacuIMpeHbl M YyriIyOlleHbl OWOJOTMYecKHWe 3HAHHMS O PACTEHHSX,
KUBOTHBIX, TpHOax, OAaKTEepHUsIX, OPraHU3ME YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSAX KU3HHU, JTONOJHUTEIBHO
BKJIFOYEHbl OWOJIOTUYECKUE CBEIEHUS IMPUKIAJHOTO U MOMCKOBOIO XapakTepa, KOTOPbIe MOXKHO
UCIIOJIb30BaTh KaK OPUEHTHPHI UId MOCIEeAyIoUlero BblOopa mnpodeccur. Bo3mokHa Takke MHTErpanus
OMOJOTMYECKUX 3HAHWHA C COOTBETCTBYIOIIMMHU 3HAHUSMU, OMYYEHHBIMUA OOYYAIONIMMHUCS TIPU U3yUYEeHUU
(bU3HUKN, XUMUH, reorpapuu U MaTEMaTHKH.

CrpykTypa mporpammsbl 1o y4yeOHOMY mpeamMeTy "buosmorus" oTpakaeT CHCTEMHO-YPOBHEBBIM H
HBOJIFOLIMOHHBIA MOIXOAb! K U3y4eHHIo Onosioruu. CoriacHo UM, U3y4aloTCs CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIe ISl JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, JBOJIOIUN OPraHMYECKOTO MHUpa Ha
3emiie, COXpaHEHHs OMOJOTHYECKOTO pa3zHooOpasmsi miaHeTbl. Tak, B 10 kjacce M3y4arOTCS OCHOBBI
MOJIEKYJISIPHOM W KIETOYHOW OWOJIOTHH, SMOPHUOJIOTMH W OHWOJOTHH DPa3BUTHS, TEHETUKU U CEJEKIIUH,
OMOTEXHOJIOTHM M CHUHTETUYECKOW OHMOJIOTHM, aKTYaIM3UPYIOTCS 3HAaHHs OO0ydJalomwuxcs Mo OOoTaHUWKeE,



300JI0THH, aHATOMHH, (PU3MONIOTUH uenoBeka. B 11 kimacce u3y4yaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U yueHue o ouochepe.

VYuebublii npenmer «buonorus» npusBaH 00eCHEUUTh OCBOECHUE OOYUYaAIOIIMMHUCS OMOIOTHYECKUX
TEOPUU W 3aKOHOB, MJICH, MPUHIIUIIOB U MPABUJI, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, 3HaHUI O CTPOCHUH, MHOrOOOpa3HH M OCOOEHHOCTSX KIJIETKH, OpraHW3Ma, MOIYJISAIUH,
OMOIIeHO3a, SKOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIEAOBAHUAX B
OMOJIOTUH, TPUKIAJHBIX acCHeKTax OMONOTHYECKMX 3HaHWH. g pa3BUTHS M TOJEp)KaHUS HHTepeca
oOyuaromuxcsi K OMOJIOTUU Hapsiy CO 3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepralia B COIepKaHUU
IIPOTpaMMBbI 110 OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBICHHUS U Pa3BUTHS TOW WM MHOU
o0nacT OHOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEUICHHE BaKHEHUIINX
OMOJIOTUYECKHUX U HKOJIOTHYECKUX MPOOIIEM.

Henp wusyuyenuss yueOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJaJIeHHE
00y4aroIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHM3alluH )KUBBIX CHUCTEM Pa3HOTO PaHTa U
npruoOpeTeHne yMEHHUI HCIOJIb30BaTh 3TH 3HAaHUSA B (POPMUPOBAHUU MHTEpeca K onpeAenéHHOoM obiactu
npoeCCUOHATILHON JIeATENIbHOCTH, CBSI3aHHOM ¢ OHMOJIOTHEH, WM K BBIOOPY Yy4eOHOro 3aBelCHUS s
MIPOJIOJKEHHSI OMOJIOTUYECKOT0 00pa30BaHUsl.

JlocTikeHne 1menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOJEHHOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYoIuX 3a1ay:

OCBOCHHE 00YUYAIOIIMMHUCS CHCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHUSX,
KOHIENIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U MpaBUaX, COCTaBISIOUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOEHUH, MHOrooOpa3uh U OCOOEHHOCTAX OMOJIOrMYECKHX
cucteM (KJETKa, OpPraHu3M, MOMYJSIIHS, BHI, OHOreorneHo3, Ouocdepa); O BBIIAIOIIUXCS OTKPBITUAX H
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaloIIMXCS C METOJaMU T[O3HAHUSA >KUBOW MPHUPOJABI: HCCIEI0BATEIbCKUMHU
MeToAaMu OMOJOTUYECKUX HayK (MOJEKYJSIPHOW W KJIETOYHON OMOJIOTHMH, 3MOPUOJIOTHM W OHOJIOTHUH
pa3BUTHUSA, TCHETUKH U CEJICKIIMU, OMOTEXHOJIOTUN U CHHTETUYECKON OUOJIOTUH, TAJIEOHTOJIOTUH, SKOJIOTHH);
METOJIaMU CaMOCTOSITEJIBHOIO MPOBEIECHUSI OMOJOTMYECKUX MCCIEA0BaHUN B JIaOOpaTOPUM U B MPUPOAE
(HabnrofeHue, u3MepeHue, SKCIIePUMEHT, MOJICTHPOBAHUE);

OBJIaJICHHE 00YYAIOIIMMHUCA YMEHUSAMU: CAMOCTOSITEJIbHO HAXOAUTh, AaHAJIM3UPOBATh U UCII0JIb30BAThH
OMOJIOTHYECKYI0 MH(POPMALIMIO; TOJIb30BaTbCd  OMOJIOTMYECKOW TEPMUHOJOTHEH U  CHMBOJIHMKONM;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLMAIBbHO-3KOHOMHUYECKMMM U 3KOJIOTHYECKUMU
pobJeMaMu Yel0BeYeCTBa; OLEHUBATh MTOCIEICTBUS CBOEH JESATEIBHOCTH 110 OTHOILIEHHUIO K OKPYKAIOLIEH
MPUPOJHON Cpefe, COOCTBEHHOMY 3[0POBBIO U 3J0POBBIO OKPYXKAIOIIMX JIIOJAEH; OOOCHOBBIBATH H
coOmogaTh Mepbl MPOQMIAKTUKA HH(EKIMOHHBIX 3a00JIeBaHUIl, NpaBWiIa IOBEACHHUS B INPHUPOJIE H
oOecniedyeHns 0€30MacHOCTU COOCTBEHHOM )KM3HENEATEIbHOCTH B UPE3BbIUANHBIX CUTYALUX MIPUPOIHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapakTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00JacTH OMOJIOTHH;

pa3BUTHE Y 00YYarOMIMUXCS UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA
C BBIJAIOIIMMUCS OTKPBITUAMH U COBPEMEHHBIMHM MCCJIEIOBAHUAMU B OHOJIOTHM, pEIIaeMbIMU €I0
npobieMaMy, METOJO0JIOTHENH  OMOJIOTMYECKOTO0  HCCIEeNOBaHUS, MPOBEIACHHUS  AKCHEPHUMEHTAIbHbBIX
UCCIIEIOBAaHHM, pelIeHns1 ONOJIOTHYECKUX 3a/]1ad, MOAEIUPOBAHNUS OMOIOTHYECKUX 00BEKTOB U IPOLIECCOB;

BOCIIUTaHME Y 00YyYarOIIMXCs IEHHOCTHOTO OTHOILEHUS K )KUBOW MPUPO/IE B LIETIOM U K OTJEIbHBIM €€
00BEKTaM U sIBIICHUSM; (OPMHPOBAHHE IKOJIOTMYECKOH, '€éHEeTHYECKONW I'paMOTHOCTH, OOIIEH KYIbTYpHI
MOBE/ICHUS B IPUPO/IC; MHTETPAI[UU €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuobpereHue  OOy4yarOIIMMHUCS  KOMIETEHTHOCTHM B  PallMOHAJIBHOM  MPHPOJOIOJIB30BAaHUU
(cobmronenne TpaBWiI TOBEICHUS B TPUPOJIC, OXpaHbl BHJIOB, DKOCHUCTEM, OuOcChephl), COXpaHEHUU
COOCTBEHHOTO 3/I0pPOBBS M 37I0POBbsI OKPYKAIOLINX Jr0/IeH (COOM0eHNs Mep MPO(UIAKTUKH 3a00IeBaHHI,
o0OecnieueHrne 0€30MaCHOCTH  KU3HEACSITEIBHOCTH B  UYPE3BbIYAWHBIX CUTyallMsIX MPUPOAHOIO U
TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE MCIOJb30BaHUSA OMOJIOIMYECKMX 3HAHUM M yMEHUH B MOBCEIHEBHOM
KH3HH,

CO3JIaHME YCJIOBUH JJIi OCO3HAHHOTO BBIOOpa OOYyYarOMIMMUCS MHIUBUAYaJbHON 00pa3oBaTeIbHON
TPaeKTOPHUH, CIIOCOOCTBYIOIIEH NOceayIoneMy IpodhecCHOHATbHOMY CaMOONPEENIEHUIO, B COOTBETCTBUH
C UHMBHIyaJbHBIMH HHTEPECAMHU U MOTPEOHOCTSIMHU PEruoHa.
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OO11ee 4ncI0 4acoB, OTBECHHBIX HA U3y4YeHUE OMOJIOTHH HA YIITyOJIEHHOM YPOBHE CPEIHETO O0IIEro
oOpazoBanus, coctaisieT 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3
yaca B HEJICIIO).

OT60p OpraHu3arMOHHBIX (POPM, METOZOB U CPEACTB 00YUEHUSI OMOJIOTHU OCYIIECTBIISCTCS C yIETOM
cieun(UKA €ro COACpXKaHWA M HANpPaBICHHOCTH HAa MPOJOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHHS B
OpTraHU3aIMsIX CPEIHEr0 MPOPECCHOHAIBHOTO H BBICIIIET0 00pa30BaHusl.

OO0s3aTenbHBIM YCIIOBHEM IIpU O0yYEHHM OMOJIOTUM HA YIIIyOJEHHOM YPOBHE SIBIISIETCS POBEICHHE
71a00paTOPHBIX M TPAKTHUECKUX paboT. Takke yudacTHe OOydYaromMXCsi B BBITOJHEHHU IMPOCKTHBIX M
y4eOHO-HCCIIeIOBATENbCKUX PabOT, TEMATHKAa KOTOPBIX OIPEENIETCS YUUTEIeM Ha OCHOBE MMEIOLIMXCS
MaTEepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBHIA.

COJAEPKAHUE OBYUYEHUS

10 KJIACC

CopepxaHue NpOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrectanuu (I'NMA).

Tema 1. buosorusi kKak HayKka

CoBpemenHas Ouosiorus — KOMIUIEKCHass Hayka. Kparkas wucCTopusi pa3BUTHS OHOJIOTHH.
Buonornveckne Hayku W u3ydaemble UMM TpoOiiembl. DyHIaMeHTaIbHBIC, NMPUKIATHBIE M TTOMCKOBBIC
HAy4YHBIEC UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue OHOJIOrMM B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa.
[Ipodeccun, csazannbie ¢ Ouonorueil. 3HadeHHe OUOJIOTMM B MPAKTHUYECKON AEATEIbHOCTH YEIIOBEKa:
MEJULIMHE, CEIbCKOM XO35MCTBE, IPOMBIIUIEHHOCTH, OXPaHEe IPUPOIBI.

JdeMoHcTpamun

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apseid, . Menaens,
B. U. Bepnanckuii, W. I1. ITaBnos, . . Meunukos, H. U. BaBunos, H. B. Tumodeen-PecoBckuii, Jx.
Yorcon, @. Kpuk, . K. beinses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTUH C APYTUMHU HayKaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M X H3YUYeHHE

XKusple cucreMbl Kak npeAMeT u3ydeHHs Ouosoruu. CBOWCTBA JKUBBIX CHCTEM: E€IMHCTBO
XUMHYECKOTO COCTaBa, JHUCKPETHOCTh M LEINOCTHOCTb, CJIOKHOCTh U YHOPSAIOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTIaHU3aLMsl, CAMOBOCIIPOU3BEACHHE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alvi >KUBBIX CUCTEM: MOJEKYISPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM,
MOMYJISIIMOHHO-BUI0BO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUI), O6HuoChepHBIH. ITpoueccel,
MIPOUCXOJSIINE B KUBbIX cucreMax. OCHOBHblE NMpH3HAKK KHMBOro. JKu3Hp kak (opMa CyllecTBOBaHUS
Matepun. Hayku, n3ydaromme *HUBbI€ CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3alUu.

N3ydenue xxuBbIx cucteM. Meronbl 6uonorndyeckoi Hayku. Habmoienue, n3Mepenue, SKCepuMeHT,
cucreMarusanus, MmertaaHanus. llonatme o 3aBucumMol M He3aBUCHMMON mnepeMeHHOW. llnmanmpoBanue
skcriepumenTa. [loctanoBka u mpoBepka rumore3. HyneBas rumnore3a. Ilonstue BbIOOpKH U €€
JI0CTOBEpHOCTh. Pazbpoc B Omoiornyeckux AaHHbBIX. OlLEHKa JOCTOBEPHOCTH MOIYYEHHBIX pE3yJbTaTOB.
[IpyunHEl HCKaXKEHUS PE3YIBTATOB HKCIIEpUMEHTA. [I0HATHE CTaTUCTUYECKOTO TECTA.

JdemoncTpauuu

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKH JKU3HNY, «bronornyeckne cuctemsl», «CBOMCTBA KUBOU
MaTEpUN», «Y pOBHU OpraHU3aLUH )KUBOW IPUPOIBI», «CTPOEHHE )KUBOTHON KIETKN», « [KaHU KUBOTHBIX,
«CHCcTeMbl OPraHOB YeJI0BEUYECKOro opranuiMay, «buoreonenos», «buocdepa», «MeTo1bl U3ydeHUS )KUBON
IIPUPOJBIY.

ObopynoBanue: naboparopHoe 0OOpydOBaHWE IS TPOBEACHUS HAOMIONECHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckast padora «licronb3oBaHre pa3IUYHBIX METOAOB IPU U3YUEHUH KUBBIX CHCTEM).

Tema 3. Bnosnorus Kierku



Knerka — cTpyKTypHO-(QYHKIIMOHAIbHAS €IMHHIA >KUBOTO. McTopus OTKpbITHS KiIeTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanu, M. Illnetinen, P. BupxoB). OCHOBHBIE TOJOXEHUS
COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeTtoabl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOrMU: MMKPOCKOIUS, Xpomarorpadus, 31aeKTpodopes,
METOJ MEUEHBIX aTOMOB, Iu(epeHaIbHoe HeHTPUPYrHpOBaHne, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
@ukcuposannvix Kiemok. DIEKTpOHHass MHKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudsicusHenHoe) usydenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl 1 cxeMbl: «CBETOBOM MHMKPOCKOM», «DJIEKTPOHHBIM MHUKpPOCKOI», «VcTopus pa3BUTHS
METOJI0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIIpPENapaTtbl  pPacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnueckas padora «/3yueHre MeTo10B KJI€TOYHOM Onosoruu (xpomarorpadus, 31aeKTpodopes,
muddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KIeTKH

XHMMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJIBTPaMHUKpPO3JIEMEHTHl. Boxma m e€ ponp Kak
pacTBOPUTEIIS, PEareHTa, y4acTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEIIOPETYJIAIMA. MuHepaabHble BeniecTBa
KJIETKH, UX OMOJoruyeckast posib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranudeckue BellecTBa KIETKU. buonornueckue mnonumepsl. benku. AMHUHOKHCIIOTHBIA COCTaB
oenxoB. CTpykTyphl OenkoBoil Moisiekyinsl. [lepBuuHast cTpykTypa Oenka, menTuaHas CBs3b. Bropuynas,
TpeTU4Has, 4YeTBepTUYHAsA CTPYKTyphl. JleHarypauus. CsoiictBa OenkoB. Kiaccuduxauus OGenkos.
buonoruueckue pynkuuu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOCaxapu/ibl, JUcaxapuabl, OJIUrocaxapyuipl U noaucaxapuasl. OOImMM M1aH CTPOCHUS
1 QU3UKO-XMMHUYECKHE CBOWCTBA YIIIeBOOB. bruonornueckue pyHKIUHN yTIEBOOB.

Jlunuapl. T'uppodunbHo-runpodoOHble cBoiicTBa. Krnaccudukanus munuaos. Tpuriaunepuisl,
dochommmuabl, Bocku, crepounbl. bruonornueckue ¢ynkunu aumuaoB. OOmmue cBoiicTBa OMOIOTHYECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Crpoenue nyknenHoBbix kucior. Hykneoruast. [IpuHnun
komruiemMenTapHoctu. IlpaBuno Yaprapda. Crpykrypa JJHK — nBoitHas cnupans. MecToHaxoxaeHUe U
ounonornueckue ¢pynkiun JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B monekyine AT®. buonoruueckue ¢yHKIUU
AT®. BoccraHoBlIEHHBIE IEPEHOCYUKU, UX (QYHKIIUU B KIETKe. /pyeue nykieozuompugpocghamor (HTD).
CexsenupoBanue JIHK. Memoowi eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouosorus: OuOXMMHUYECKHE U OMO(U3MUECKHE HCCIENOBAaHUS COCTaBa W
IPOCTPAHCTBEHHON CTPYKTYpbl OMoMoiiekyll. Mooenuposanue cmpykmypsl u (QyHKYud OUOMONEKYN U UX
Komnaexkcos. Komnviomeprulil Ou3aiin u opeanudeckuti CuHme3 OUOMONIEKY U UX HENPUPOOHBIX AHATI0206.

JdemoncTpanuu

[Moptpertsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxiun, ®. Conrep, C. [Ipy3unep.

Huarpammsl: «PacripeneneHne XMMHUYECKHX JJIEMEHTOB B HEKMBOM mpupone», «Pacrpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAE».

Tabmuuel n cxemsl: «llepuoguueckas TabiMIAa XUMHYECKUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIbI
BOob», «BemecTBa B cocraBe OpraHu3MoB», «CTpoeHue MoJeKysbl Oenka», «CTpyKTyphl OenKoBOH
MOJIEKYINBD», «CTpOEHHE MOJIEKYJ YIIEBOI0BY», «CTpOEHHE MOJIEKYJ TUNUA0BY, «HyKIEeMHOBBIE KHUCIOTHI»,
«Ctpoenue mosnekysibl ATD».

Ob6opynoBanue: XUMUYECKas ocyia 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxkeHHE OETKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccienoBanne HyKIEHMHOBBIX KHUCIIOT, BBIJEIEHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl K1€TOK: SykapuoTHueckas M rnpokapuoTtudeckas. CTpyKTypHO-(YHKIHOHAIbHbIE 00pa30BaHUs
KJIETKU.



CrpoeHue mNpoKapHOTHUECKOW KieTku. Kierounas crtenka Oaktepuii u apxeid. OcoOeHHOCTH
CTpOeHHUsI TeTepoTpodHONl W aBTOTPO(PHONW MPOKAPUOTHYECKUX KJIETOK. MECTo M poyib NPOKApHUOT B
OuoIIeHO3aX.

Crpoenne u (GYHKIMOHUPOBAHUE JyKapuUOTHYEeCKOW kieTku. [lmasmarmdeckas wmeMOpaHa
(mmasmanemma). CTpykTypa Iuta3MaTHYeCKod MeMOpaHbl. TpaHCHOPT BEHIECTB uepe3 IIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIA (nuddy3us, obmery€HHas muddysus), aKTUBHBINA (NMIEPBUYHBIA W BTOPUYHBINA
aKkTUBHBIN TpaHcnopt). [lomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kaimeBoro Hacoca. DHJIOLMUTO3:
MUHOLMTO3, (paroumrto3. Ox3omuTo3. Kierouynas crenka. CTpykrypa M (YHKIUU KIETOYHOW CTEHKH
pacteHuii, rpudoB.

Huronnazma.  [wurozons.  Llutockener.  JBukenwe  muTomiasmbl.  OpraHoujpl  KJIETKH.
OnroMeMOpaHHBIE OPTaHOWABI KIETKU: dHAomnazmaTudeckas cetb (DI1C), anmapat ['onbmaku, JTHU30COMBI,
uX cTpoeHue M (yHKIUH. B3auMOCBA3b 0HOMEMOpPAHHBIX OpraHOUJOB KJIeTKU. CTpoeHue rpaHyIspHOro
peruxkynyma. Mexanusm nanpasienus oeaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyisipHbIi) 3HIOIIa3MaTUYeCKu peTukyiayMm. CekperopHas (yHKIHS anmapara
TFonbmxu. Moouguxkayus benxos 6 annapame I onvoaxcu. Copmuposka bOenkoe 6 annapame 1 01604cu.
TpancniopT BelecTB B KiieTke. Bakyosnu pacTuTenbHbIX KieToK. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU/bl KJIETKU: MUTOXOHJIPHUHM, IIACTUIBL. [Ipoucxodcoenue MumoxoHopuil u
nracmuo. Cumbdbuocenez (K.C. Mepeoswckosckuti, JI. Mapeynuc). CtpoeHne M (QyHKIMH MUTOXOHIPHUH H
rtactua. [lepBudHbIe, BTOPUYHBIC U CIIOKHBIC TUIACTHIIBI (DOTOCHHTE3UPYIOUINX AYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEGHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpanusie opranougsl kieTkdn CrtpoeHne u (QyHKIMM HEMEMOpaHHBIX OPTaHOMIIOB KIIETKH.
PuGocomsbl.  [Ipomesxcymounvie ¢hunamenmol. MuUkpoduIaMeHTbl. AKMuHo8ble MUKPODUIAMEHMNDL.
MpllieuHble KIETKU. AKMuHogvle KOMNOHEeHmbl HeMbluleunblx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CTpoeHue U ABMXKEHUE KT'YTHKOB M pecHUYeK. MHUKpOTpyOOoUKHu 1uToriasMel. Llentpuons. benku,
accoyuupo8anuvie ¢ MUKpoGuiIamenmamu u Mmuxpompyooukamu. Momopusie bOenxu.

SAnpo. Obonouka sipa, XpOMAaTUH, KapuUOIUIa3Ma, SAPBIIIKA, UX CTpoeHHE W (GYHKIUH. SnepHbIil
0enKxoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(]a3sHOM siape. Dyxpomamun u
2cemepoxpomamut. belku XpomaThHa — THCTOHBL J{unamuxa soepHou o00onouku 8 mumose. HoepHvlil
Mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK DJYKapHOT (pacTUTENBHOM,
KUBOTHOM, TpHOHOIN).

JdemoncTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmumer u cxembl: «CTpOeHHE DJYKAPHOTHYECKOW KIeTKH», «CTpOeHUE KHUBOTHOM KIETKN,
«CTpoeHHe pacTUTENbHON KIETKW», «CTpoeHHEe MUTOXOHIPHUMN», «Aapo», «CTpoeHrne npoKapuoTHYECKON
KIIETKI».

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHKpPOIIpenapaTbl pPACTUTENbHBIX, MXHUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlaGopaTopHas padora «/3ydeHne cTpoeHHS KIETOK Pa3INYHBIX OPTraHU3MOB).

IIpakTnuyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBbI».

JlabopaTopnasi padora «lccnenoBanue miaa3zMoinsa U JeIia3MoiIn3a B paCTUTENIbHBIX KIETKaX».

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS [IUTOIIIA3MBI B PACTUTEIBHBIX KIIETKAX.

Tema 6. O0MeH BelecTB U NMpeBpaLliecHUe JHEPITUU B KJIETKe

ACCUMUIISIIINS U TUCCUMUIISALIUS — JIB€ CTOPOHBI MeTabon3Ma. Tumsl 0OMEeHa BeliecTB: aBTOTPO(HBII
U reTepoTpodHbId. YdacTHe KHCIOpoaa B OOMEHHBIX IMpoleccax. JHepreTuueckoe oOecreyeHne KIIETKU:
npeBpamieane AT® B oOMeHHBIX mporeccax. DEepMEHTATUBHBIM XapakTep peaKIuid KIETOYHOTO
Metabonu3ma. DepMeHTHI, UX CTpOeHHue, cBoiicTBa W MexaHu3Mm JeiictBus. Kodepmentsl. Otauuus
(hepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-akTHUBaTOpBl U OCIKU-MHTUOUTOPHL. 3aBUCUMOCTD
CKOPOCTH (pEpMEHTATUBHBIX PEAaKIUN OT Pa3INuHbIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y b6axmeputi. Ceemocodbuparowjue nuemenmsl U NUSMeHmMbl PeaKyuoHnHoz2o yermpa. Poiab
XJIOPOIUTacTOB B mporiecce (oTtocuHTe3a. CBeroBas M TeMHOBasi ¢dasbl. Pomoovixanue, Cz., Cy. u CAM-
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munsl omocunmesa. IIpoayKTUBHOCTb (OTOCHMHTE3a. BinusHuE pa3nu4HbIX (PAKTOPOB HA CKOPOCTb
dboTocunTe3a. 3HaUeHHUE (HOTOCUHTE3A.

XemocuHTe3. Pa3sHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUHUIMpYIOUIHEe OakTepu,
XKene300aKTeprn, CepoOAKTEPHH, BOJOPOIHBIC OaKTepun. 3HAYCHHE XEMOCHHTE3a.

Amnaspobnsie opraun3mbl. Buasl 6poxkenus. [IpoaykTsl OpOKeHHS U UX UCIOJIb30BAHUE YETOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTHH M BO30YIUTEIN OO0JIE3HEH.

AdpoOHBIE OpraHuW3Mbl. DTambl 3HEpreTudeckoro oomena. llogroroBurenbvHbd dTam. [nukomms —
OECKHUCIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHHE, WIM KIETOUYHOE JbIxaHue. Poib MUTOXOHIpPHII B Ipoleccax
ouonoruueckoro okucienus. Luknmyeckue peakuuu. OkucnutenbHoe QochopunupoBanue. Iuepaus
Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomonnot AT@-cunmasvl. IlpenmyiiecTsa
a’poOHOTO MyTH OOMEHa BEIIECTB Iepe1 aHadpoOHBIM. D(PPEKTUBHOCTh SIHEPTETHIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: dx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DPOTOCHHTE3», «IHEpPreTuueckuii oOMen», «buocuHTe3 Oenkay, «CTpoeHUE
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKON, O0OOpyJOBaHWE [UIsi MPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPETIApaToB.

JlabopaTopnas padora «/3ydyeHne KaTaIMTUYECKON aKTUBHOCTU (PEPMEHTOB (HA MPUMEPE aMHIIA3bI
WJTU KaTajasbl)».

JlabopaTopuasi pabora «l3ydyeHue QepMEeHTATUBHOrO pacHICIICHUS MEpPOKCHIa BOAOpPOJa B
PaCTHTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHuE NpoI1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBennasi nH(popMaIus U peaju3anus eé B KJieTKe

Peakium matpuuHoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO CHHTE3A.
Peanuzanust HacnenctBeHHo wuHGopManuu. ['eHeTmueckuii koA, ero cBoicTBa. TpaHcKkpumuus —
MarpuuHbld  cuHTe3 PHK. IIpuHOuMnbl TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTb, aHTUIAPAILIEIbHOCTD,
acuMMeTpudHoCTb. Cospesanue mampuunvix PHK 6 asykapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpaucnsius u e€ sranbl. Yuactue TpancnoptHbix PHK B Onocunrese Oenka. YcinoBus OuocuHresa
6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Cogpemennvie npeocmagnenuss o cmpoenuu cenog. OpraHuzanus reHoMa y MpoKapuoT U 3YKapuoT.
Perynsuust akTUBHOCTH T'€HOB Yy mpokapuoT. I'mnore3a omepona (. XKaxo06, XK. Mano). Moxrexkynsapnuvie
MeXanuzmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 peeyiayuu pabomwl cenos. Perynsauus
O0OMEHHBIX MpoIeccoB B KieTke. KieTouHslil romeocTas.

Bupycsl — HekneTouHble (OpPMBI KU3HU U OONMHUraTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX M CIOKHBIX
BUPYCOB, peTpoBHpYcOB, Oaxtepuodaro. JKusmennvui yuxn JHK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogacos. Oopamuas mpancKpunyus, peeepmasa, uHmezpasd.

BupychHsle 3a0oneBanus uenoBeka, XHMBOTHbIX, pacteHuid. CIIMJ, COVID-19, couunanbHble u
MEAUIMHCKUE MPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz 6Goavwux maccusos («bigdatay) cmpyxkmypuoix
ouonocuyeckux oaunnvix. Hanomexnonocuu ¢ buonoeuu u meouyune. Ilpoepammupyemvle hynkyuu 6eaKkos.
Cnocobvl 0ocmasku 1ekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBckuii.

Tabmuub! u cxemsl: «buocunTes 0enkay, «I eHeTHYecKuid Koy, «Bupycen», «bakrepruodarny.

IIpakTuyeckas padora «Co3nanue MOJIEIN BUPYCay.

Tema 8. ’/KuzHeHHbII UK KJIETKH

Knerounslii nuki, ero mepuonsl u perymsiuus. Matepdaza m Muto3. OcoOEHHOCTH MPOIECCOB,
nporekaomux B uHTtepdasze. Iloaroroska kierku k aeneHuto. [IpecunteTnueckuil (MOCTMUTOTHYECKUH),
CHUHTETHYECKUI M MOCTCUHTETHUECKUH (IPEMUTOTHUECKUI) TePHOAbI HUHTEP(haA3bI.
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Matpuunslii cunte3 JJHK — permmxanus. [lpunnuns! pervmkamuu [IHK: kommiemeHTapHOCTS,
MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUMapaieabHOCTh. Mexanu3dm perukanun  JIHK.  Xpomocomsl.
Crpoenne xpomocoM. Ternomeps! u Tenomepasa. XpoOMOCOMHBIN HA0Op KIETKU — KapUOTHUIL. J{UTUIONTHBINA 1
raruIouIHbIN HabOpBI XpoMocoM. ["'oMoornuHbIe XpoOMOCOMEI. [10JI0BBIE XPOMOCOMBI.

Henenue knetkn — muto3. CTaauM MHMTO3a U IMPOUCXOJALIME B HUX Ipolecchl. THUIBI MHUTO3a.
Kapuokunes n nutoknnes. buosornueckoe 3HaueHHE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiieTouHast THOENb — anonTos.

Knerounoe sapo, XpoMocoMbl, (YyHKIMOHaJIbHAasi TEeHOMHUKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kremxay — duoungpopmamuyeckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKUL.

JdemMoHcTpanuu

Tabnuipl u cxeMbl: «KU3HEHHBINH LUK KIETKW», «MuTto3y», «CtpoeHue xpomocom», «Pemnukanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenapathbl: «MHUTO3 B KJI€TKaX KOPEIIKa JIyKay.

JlabopaTopnasi padora «/3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopunass pa6ora «Habmionenue MHuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 9. Ctpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKIJIETOUHBIE, KOJIOHHAJIbHBIE, MHOI'OKJIETOUHBIE
OpraHU3MBl.

OCOOCHHOCTH CTPOCHHSI M KH3HENEATEIFHOCTH OJHOKIICTOYHBIX OpraHu3MoB. bakrepuu, apxewu,
OJTHOKJIETOYHbIE TPUOBI, OHOKIETOYHBIE BOJAOPOCIH, IpyTrue NpoTUcThl. KolnoHuanbHble OPraHu3MBbl.

B3aumocBsi3p yacTell MHOIOKJIETOUHOTO opranu3ma. TkaHu, opraHbl M cUCTeMbl opraHoB. Opranusm
Kak euHoe 1enoe. ['omeocras.

Txanu pacrenwii. TuIbl pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHAs, IMOKPOBHAs, MPOBOJISIIAS,
OCHOBHasi, MexaHuuyeckas. OcoOEHHOCTH CTpOeHUS, (PYHKIMHA U paACHOJIOKEHUS TKaHEH B oOpraHax
pacTeHui.

TkaHM JKMBOTHBIX U YeJIOBEKA. THWIbl >KMBOTHBIX TKAaHEW: SIUTENHANIbHAS, COEAUHUTENbHA,
MbIlIeyHast, HepBHas. OCOOECHHOCTH CTPOCHUS, (PYHKIMIA U PACIIOIOKEHUs TKaHEH B opraHax >KMBOTHBIX H
YeJI0BEeKa.

Opransl. BeretaTuBHBIE U T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI OPTaHOB KUBOTHBIX
1 yenoBeka. OyHKIMU OpraHoB U CUCTEM OPIaHOB.

Onopa Ttena opranusmoB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUI cKkeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBukeHue opraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpIraHM3MOB: aMEOOMJIHOE, JKIYTUKOBOE,
pecHuyHoe. J[BMKEHUE MHOTOKJIETOUYHBIX PACTEHHI: TPOMM3MbI U HACTUU. [[BU)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEeKa: MblleuHas cuctema. Pediexc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutranne opranusmos. IloriomieHre Boibl, yriIeKUCIOTrO ra3a 1 MUHEPAIbHbIX BEIIECTB PACTCHUSMU.
[Intanne >XUBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPHUKIETOYHOE mHIIEBapeHue. lIutaHme mnO3BOHOYHBIX
AKUBOTHBIX. OTIeNbl NUIIEBapUTENBHOrO TpakTa. [IumeBapurtensHble xkene3bl. [lunmeBapurenbHas cucrema
YeJI0BEKa.

Hpixanue opranusmoB. Jlpixanwe pacteHuid. J[Ipixanue xkuBOTHbIX. Juddysus razoB uyepes
MOBEpXHOCTh KieTku. KokHoe npixanue. JlpixaTenpHash MOBEpXHOCTh. JKabepHoe M JIETOYHOE NIbIXaHHE.
JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOLIMOHHOE YCJIOXHEHHE CTPOEHUS JIETKUX
ITO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelbHas cHCTeMa 4YeloBeKa. MeXaHW3M BEHTWISILWU JETKUX y INTHI] U
MJIEKOMHUTAIOMUX. Perymsaius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BemecTB y OpraHuW3MoOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOcHas cucrema u €€ opranbl. KpoBeHOCHas cuUCTeMa IMO3BOHOUYHBIX J>KMBOTHBIX H
yenoBeka. Cepile, KpOBEHOCHBIE COCY/bI U KpoBb. Kpyru KkpoBooOpaiiieHrs. DBOJIOLNOHHBIE YCI0KHEHUS
CTPOEHUS KPOBEHOCHOW CHCTEMBbI TIO3BOHOYHBIX XKHUBOTHBIX. PaboTa cepaua u e€ perysius.

Beinenenue y opranuszMoB. Beiienenune y pacteHuid. Beinenenue y KMBOTHBIX. COKpaTHTENbHBIE
Bakyonu. Opranbl BoieneHus. OuibTparus, CeKperus U 00paTHOEe BCAChIBAHHE KaK MEXaHU3MbI PaOOTHI
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OpraHoB BbleieHMs. CBSI3b IIOJIOCTH TE€lNa ¢ KPOBEHOCHOW M BBIIEIMTEIbHOW cUCTEMaMM. Brinenenue y
MMO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. Ctpoenue u QpyHkuuonupoBanue Heppona. OOpasoBaHUe
MOUYH y YEJIOBEKA.

3ammTa y OpraHW3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W IUCTHI
IIpOCTEHIINX. 3alUuTa Y MHOTOKJIETOYHbIX pacTteHuil. Kyrukyna. CpencrBa macCUBHOM M XMMHUYECKOU
3auThl. OUTOHLIUIBI.

3amuTra y MHOIOKJIETOYHBIX JXHMBOTHBIX. IIOKpOBBI M MX NpOM3BOAHBIE. 3alllUTa OpPraHu3Ma OT
Oonesneil. MMmyHHast cuctema deinoBeka. KJIETOUHBII M TYMOpPaJbHBIH WMMYHUTET. BpoxIEéHHBIH U
npuoOpeTéHHBIN criennpUIecKuii IMMYHHUTET. Teopus KIOHaIbHO-ceNleKTUBHOrO nMmyHureta (I1. Dprmx,
®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBEThI OpraHU3MOB. Poiib BpOXAEHHOTO MMMYHHUTETA B
Pa3BUTUU CUCTEMHBIX 3a001€BaHUN.

Pazgpaxxumocte M perynsiuss 'y OpraHusMoB. Pa3gpakuMoOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacreHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBHast cucrema u peduiekTopHas peryisuus y >KUBOTHbIX. HepBHas cucrtema u €€ OTHEIBI.
OBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHUCTEMBl Y MXHUBOTHBIX. OTHEabl TOJIOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycinoBHbie U ycI0BHbBIE pedIEKCHI.

I'ymopanbHast peryisiius U 3HJOKPUHHAs CUCTEMa JKMBOTHBIX M ueinoBeka. JKenesbl 3HIOKpUHHOU
CUCTEMbl M HX TOpMOHBI. JlelicTBue TropMOHOB. B3auMOCBA3b HEpPBHONM U 3HAOKPUHHOW CHCTEM.
['unoranamo-runogu3zapHas cucrema.

JdeMoHcTpamun

[Toptper: U. I1. I1aBnos.

Tabnumpr u cxeMbl: «OIHOKIETOUHBIE BOAOPOCTN», «MHOTOKIETOYHbIE BOJIOPOCINY, «bakrepum»,
«[Ipocreiimmey», «Opranbl IBETKOBbIX pacTeHUi», «CHCTeMbl OPraHoB IIO3BOHOYHBIX >KMBOTHBIX,
«BuyTpenHee ctpoeHne HacekoMmbIx», «Tkanu pactenmit», «KopHeBble cuctembl», «CTpoeHHE CTEOIsN»,
«CTpoeHHe JHUCTOBOM IUIaCTUHKW», «TKaHM XUBOTHbIX», «Ckener uenoBekay, «lluieBapurenpHas
cucteMay, «KpoBeHocHas cucremay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxa», «MblieyHas
cucreMa», «BblaenurenbHas cuctema», «HIOKPUHHAs cucTeMa», «CTpoeHHe MbIILb), «MMyHUTETY,
«KumeunononoctHeie», «CxemMa nuTaHusl pacTeHu», «KpoBEHOCHbBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruapb», «CtpoeHue miuaHapum», «BHyTpeHHee cTpoeHue H0XkzaAeBoro uepBs», «HepsHas
cucrema poiO», «HepBHas cuctema nsarymkn», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cuctema
ntuiy, «HepBHas cucrema miekonuraromux», «HepBHas cucrema yenosekay, «Peduexcy.

OOopynoBaHMe:  CBETOBOM  MHUKPOCKON,  MMKpONpemnaparbl  OJHOKJIETOYHBIX  OpPraHM3MOB,
MUKpOTpenapaTrbl TKaHE, pPaKOBMHBI MOJUIIOCKOB, KOJIJICKIMHM HACEKOMBIX, WIJIOKOXUX, IKUBBIE
HK3EMIUISIphl KOMHATHBIX PAacTeHUH, repOapuu pacTeHUH pa3HbIX OTJIENIOB, BIAXKHbIE ITPENapaThl )KUBOTHBIX,
CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKHBOTHBIX, CKEJET 4eJoBeKa, 000pyJAOBaHME IS
J€MOHCTpAllMK MOYBEHHOIO M BO3JYLIHOIO MUTaHMUS PACTEHUHM, pacIleIUIeHUs Kpaxmana U OelKoB Ioj
neiictBueM (hepMEHTOB, 00OpyI0BaHUE Ul JEMOHCTPAIMM ONbBITOB MO W3MEPEHUIO KMU3HEHHONW EMKOCTU
JETKUX, MEXaHU3Ma JbIXaTENIbHBIX JBUKEHUN, MOJIEIH F'OJJOBHOTO MO3ra Pa3JIN4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI».

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosoe (BKIIIoYas BEreTaTUBHOE) U 1ojioBoe. Busl 6ecrionoro
Pa3sMHOXKEHHUs: TOYKOBAHUE, CIIOPYIISAIM, (hparMeHTalus, KIOHUPOBAHUE.

[TonoBoe pasMuoxkenue. [lomoBeie kneTku, wiam rametel. Meio3. Craguum wmeiosa. [loBeaeHue
xpomocoM B Meio3ze. Kpoccunrosep. bruonornuecknii cMpici Meio3a U 10JI0BOro mporecca. Meiios u ero
MECTO B KHU3HEHHOM LIMKJIE OPTaHHU3MOB.

[IpenzapoapimeBoe pa3ButHe. [ameroreHe3 y >kMBOTHBIX. l[lonoBeie sxene3pl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. CniepmaroreHes u ooreHes. CTpOEHHE MOJIOBBIX KIETOK.

Ono10TBOpeHNE M SMOPHOHANBHOE pa3BUTHE XKUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUS: HAPYXKHOE,
BHyTpeHHee. [lapreHorenes.



WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPHOJOrHs — HayKa O pPa3BUTUH
opranusmoB. Mopgoeenez — oOna uz enasHvix npoobaem smopuonocuu. Konyenyus mopgocenos u mooenu
mopgozeneza. Ctanuu >MOpHOreHe3a KUBOTHBIX (Ha mpuMepe Jisrymku). Jpoonenue. Tumnel npobneHwus.
Jlemepmunuposannoe u Hedepmunuposannoe oOpobnenue. bracmyna, munvi oOnacmyn. OcobeHHOCTH
IpoOJIeHUsT MIICKOIUTAIOIINX. 3apOABIIICBbIC JIUCTKUA (TacTpyJslus). 3akjaJka OpraHOB W TKaHEW u3
3apOJIbIIIEBbIX JIUCTKOB. B3auMHOe BIMsAHHME YacTel pPa3BUBAIOLIETOCS 3apojbllia (IMOpHOHAIbHAS
MHAYKIMS). 3aKiiajKa [aHa CTPOSHHS KUBOTHOIO KaK pPe3ysIbTaT UEPAPXUUECKUX B3aUMOJICHCTBUI IE€HOB.
Brnusinue Ha SMOpHOHANIBHOE pPa3BUTHE PA3INMUHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeJIbl.

Poct u pasButHe >XuBOTHBIX. llocTaMOpuonanbHbIl mepuon. IlpsimMoe u HempsiMoe pas3BHUTHE.
Pa3Bute ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. bHojormueckoe 3HaueHue
IPSIMOTO M HENpPSIMOTO Pa3BUTHS, UX PACIPOCTpaHEHHE B Npupoie. TuUmbl pocra >KUBOTHBIX. DakTOpHI
pEeryylMu pPOCTa KUBOTHBIX W uenoBeka. CTaguM MOCTIMOPHOHAIBHOTO Pa3BUTHUS y JKUBOTHBIX U
yenoBeka. [lepuoasl onTOreHesa yenoseka. CTapeHne U CMEpTh KaK OMOJIOTHYECKUE TIPOLIECCHI.

Pa3zmuoxxenue u pazButue pacrenuii. ['amerodut u cnopodut. Meo3 B )KU3HEHHOM IHUKJIE PACTCHUM.
OOpazoBanue cmop B mporecce Meilo3a. ['amerorenes y pactenmii. OIUIOJOTBOPCHHE W Pa3BUTHE
pPacTUTEIbHBIX OPraHu3MOB. J[BOITHOE OIIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHNUe U pa3BUTHE
CEMEHH.

MexaHu3Mbl PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer w cxemsl: «BereratuBHOe pasMHOXKeHHE», «THUIBI  OECIONOro  Pa3MHOXKEHUS»,
«Pa3MHOXeHUE XJIaMUJIOMOHaAbD», «Pa3MHOXeHHe 3BrieHbl», «Pa3MmHOXkeHue ruape», «Meio3y,
«Xpomocombl», «['amertorenes», «CTpoeHMe SHUEKICTKM U cHepMaro3ousa», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsimoe u HempsiMoe pazButHe», «Pa3BuTHe MalcKOro »yka», «Pa3BuTue capaHuny,
«Pa3Butne nArymkn», «J{BoliHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «CTpoeHue ceMsH
OJIHOJOJIBHBIX U JABYJOJIBHBIX PACTCHUI», «JKW3HEHHBIN LMK MOPCKOM KanmycTbl», «)KW3HEHHBIA LUKII
MXa», «JKM3HEHHBIN UK NATOPOTHUKAY, «KM3HEHHBIA LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl SUIEKIETOK U CIIEPMAaTO30MA0B, MOEIb
«uKI1 pa3BUTHUSA JSTYLLIKH.

JlabopaTopHasi padora «/3ydeHne cTpOeHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BpisBIeHNE TPU3HAKOB CXOCTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHNE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTECHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

HcTtopus craHOBIEHHMsS M Pa3BUTHUSA T€HETHKHM Kak Hayku. PaGotel I. Mengens, I'. ne ®@pwuza, T.
Moprana. Posb oTeduecTBeHHBIX yu€HBbIX B pazButun reHetuku. Padotsr H. K. Konbmosa, H. . Basunosa,
A. H. Benosepckoro, I'. 1. Kapneuenko, 10. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETHYECKHE TIOHSATUS M CHMBOJBI. [ OMOJOrHYHBIE XPOMOCOMBI, aJIeIbHbIE TEHBI,
aJIbTEpHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIM NPHU3HAK, TOMO3UIOTa, T€TEPO3UrOTa, YNUCTass
nuHUA, THOpuAel, TeHotur, ¢eHotun. OCHOBHBIE METOABl TEHETHKH: THOPHI0JIOTHYECKH,
LIUTOJIOTUYECKU I, MOJIEKYIISIPHO-T€HETUYECKH.

JdemMoHcTpanuu

[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. BaBunos, A. H. beno3epckui,
I'. 1. Kapnieuenko, 1O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabnuue! u cxembl: «MeToAbI FTeHETUKNY», «CXEeMBI CKPEILIUBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuanue. [lepBolit 3axkoH Menaens — 3akoH equHo00pa3usi THOPUIOB MEPBOTO
nokosieHus. IlpaBwiio noMuHupoBaHus. BTopoili 3akoH MeHzaens — 3aKOH pacIICINIEHUS IPU3HAKOB.
[uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpeIMBaHus. [ UoTe3a YucTOThI raMer.

AHnanusupyroniee ckpemirBaHue. [IpoMexyTouHBI XapakTep HacienoBaHMs. PaciuensieHue
MPU3HAKOB IPY HEMOJIHOM JOMUHHUPOBAHUU.
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Hurubpunnoe ckpeumBanue. Tpetuit 3akoH MeHaenss — 3aKOH HE3aBHUCHMOIO HACJIEIOBAHUS
MpU3HAKOB. [[uToMOrNuecKke OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernseHHOe HacielOBaHHE T'€HOB,
HapylIEHUE CLETUICHUS MEXTYy TeHaMH. XPOMOCOMHAasi TEOPHUS HACJIEICTBEHHOCTH.

['enetnka nona. XpoMOCOMHBIN MEXaHU3M OMPEEICHUs Mojaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIN M TeTeporaMeTHbI MmoJi. ['eHeTnyeckass CTPyKTypa MOJIOBBIX XpoMocoM. HaciemoBanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JeHCTBUE reHa. MHOKECTBEHHBIM
ainenusM. BzaumoselictBue HeayenpHbIX TeHoB. KommuieMenTapHocTs. Onucras. [lonnmepus.

['eHeTHMYECKUT KOHTPOJIb Pa3BUTHS PACTEHUMN, KUBOTHBIX M YEJOBEKA, a TaKkKe (U3MOJOTHUYECKHUX
MIPOLIECCOB, MOBEJACHMS M KOTHUTUBHBIX (QYHKIUH. [ eHeTHYeckne MeXxaHUu3Mbl CUMOHOTECHE3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO3SUH — MAPa3UT» U «XO3SIMH — MHKpPOOMOM». ['€HeTHYeCKue acleKThl KOHTPOJS H
W3MEHEHUS HACJICICTBEHHOW HH(OPMAIIUU B TIOKOJICHHSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuubpt u  cxembl: «llepBblii u BTOpoW 3akoHBI MeHnens», «Tpetudt 3akoH MeHaems»,
«AHanu3upylolee cKkpemmBanuey, «Henomnoe nomuHupoBanuey, «CleTUICHHOE HAClIeJOBaHUE MPU3HAKOB
y npo3oduis», «I'enetnka nonay, «Kapuorun yenosekay, «Kapuotun npozoduinsny, «KapruoTun OTHIIBD,
«MHOECTBEHHBIN ajIeIn3M», «B3aumMoaecTBIE TCHOBY.

O6opynoBaHue: MOJENb ISl AEMOHCTPALIUY 3aKOHOB €IUHO00pa3us THOPUIOB IEPBOTO MOKOJICHUS U
pacHIeTUIeHHs] TTPU3HAKOB, MOJIEb U1l JEMOHCTPAIMKM 3aKOHA HE3aBHUCHUMOTO HACJICJIOBAHMS MPU3HAKOB,
MOJIETb Il JIEMOHCTpPAIlMM  CLEIUICHHOTO  HACJIeIOBaHUs MPU3HAKOB, CBETOBOM  MHMKPOCKOII,
MUKpomnpenapar: «/Ipozopuna.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBIY.

IIpakTuyeckasi padora «/3yueHnue pe3ynbTaToB TUTHOPUTHOTO CKPEUTUBAHUS Y APO30(DUITBI.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiicTBue reHoTHIIA W Cpenbl MpU (GOpMUPOBaHWUU (eHOTHIA. VM3MEHYMBOCTH TPHU3HAKOB.
KayecTBeHHBIE M KOJTMYECTBEHHBIE TPU3HAKU. BUIbI K3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJICICTBEHHAS.

MonudukanmonHass U3MEHYMBOCTh. Poiib  cpembl B (OPMUPOBAHMU  MOAU(DHUKAIIMOHHOM
n3MeHunBoct. Hopma peaknuu nmpusHaka. BapuanuonHsslil psa u BapuanuonHas kpusas (B. Moranucen).
CaoiicTBa MOIU(PUKAIIMOHHON H3MEHUYHNBOCTH.

I'eHoTHnM4Yeckas n3MeHUNBOCTh. CBOICTBA TEHOTUIIMYSCKON M3MEHUYMBOCTH. BHABI T€HOTHINUECKOM
W3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIlMOHHAs.

KomOunatuBHast u3MeHYMBOCTh. Meiio3 © TMOJOBOM TMPOIECC — OCHOBA KOMOWHATHBHOMN
W3MEHYUBOCTH. Pojb KOMOMHATHMBHON WM3MEHYMBOCTH B CO3JIaHMHM TE€HETHYECKOTO pa3HOOOpasus B
npezennax 0JHOro BUA.

MyTarmonHasi ©”3MEHYHMBOCTh. Bupl MyTaIuii: reHHble, XpOMOCOMHBIE, TeHOMHBIe. CIIOHTaHHbBIE U
WHIYLIUPOBAHHbIE MYyTallMM. flepHble W LUTOIIa3Marudyeckue myranud. CoMaTHYecKHe M IOJIOBbIE
MyTaruu. [[puanHbl BOSHUKHOBEHHUSI MyTalnii. MyTareHbsl U WX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX psJOB B HacleACTBeHHONW wu3MeHunBoctd (H.M.
Bagsunos). BaesigepHnast ”3BMEHUYHMBOCTD U HACJIEICTBEHHOCTD.

Onucenemuxa u 3MUEHOMUKA, POTb INULEHEMUYECKUX haKmopo8 8 HACIe008aHUU U USMEHYUBOCU
henomunuyeckux NPU3HAKO8 y OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmuie! u cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoaudukamonHas U3MEHIMBOCTEY, «KoMOMHATUBHAS
M3MEHYMBOCTHY, «Meio3y, «OmmomnoTBopeHue», «lenernueckue 3a0oneBaHus deloBeKay, «Bumpl
MYTaLH».

O6opynoBaHue: XKUBbIE M repOapHble AK3EMIUIIphl KOMHATHBIX pacTeHUM, pUCYHKHU (poTorpadun)
KUBOTHBIX C Pa3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabGopaTopnasi padora «lVccienoBaHue 3aKOHOMEPHOCTEH MOAMGMUKAIMOHHOW W3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».
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IIpakTnyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTnKa Ye10BeKa

Kapuotun uenoseka. MexayHapoaHas mporpamMma MCCIEAOBAHHUS TIE€HOMA uYelnoBeKa. MeTonbl
U3YyYEHHUs] TEHETHKH 4YeJOBEKa: TIeHEeaJOrMuecKuil, OJIM3HELOBBbIA, LUTOI€HETHUYECKUH, MOMYISILIMOHHO-
CTaTUCTUYECKUM, MOJEKYISpHO-TeHeTudeckuil. COBpEMEHHOE ONPEJEIICHUE I'€HOTHINA: IOJIHOIC€HOMHOE
CCKBCHHPOBAHME, TE€HOTHIIMpOBaHWE, B TOM uuciae ¢ nomompro II[[P-ananusa. HacnencrBeHHbIE
3a0ojeBaHusl dYenoBeKa. ['€@HHbIE W XPOMOCOMHBIE OOJIe3HHM 4eJoBeKa. boie3HM ¢ HAaCIeICTBEHHOM
IIPEIPACIIONOKEHHOCTHIO. 3HaU€HNE MEJUIIMHCKON T€HETUKH B IIPEIOTBPALCHUH U JICUEHUU T'€HETUYECKUX
3a0oJeBaHUN 4YeJoBeKa. MeIUKO-TeHeTHYeCKoe KOHCylbTHpoBaHue. CTBosIOBbIe KieTKH. IllonsTue
«TEHETUYECKOT0 TIpy3a». OJTUYECKHE aCHEeKTbl HCCIEAOBAaHMM B 00JacTH pelakTUPOBAaHMUsS TE€HOMa W
CTBOJIOBBIX KJIETOK.

I'eneTnueckue GpakToOpsl MOBBIIIEHHONW YYBCTBUTEILHOCTH Y€IOBEKA K (PU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKpY:Karollel cpepl. ['eHeTndeckas npeapaciioyoKeHHOCTh YEI0BEKa K MaTOIOTHSIM.

JdemoHcTpauuu

Tabmuubst u cxembl: «Kapuotun denoBekay, «MeToabl H3YUYEHHS] TEHETUKH YEJIOBEKa,
«["eneTnyeckue 3a00JI€BaHUS UEIOBEKa.

IIpakTnueckas padora «CocraBiieHUE U aHAJIU3 POAOCIOBHOM.

Tema 15. Cejiekuusi Opranu3mMoB

JloMecTukanus U cesekius. 3apoXkaeHue celeKIUu U JoMmectukauuu. Yuenue H. V. BaBunoBa o
IlenTpax HmpOMCXOXKACHUS U MHOIrooOpas3us KyJIbTYypHBIX pacTeHuil. Ponb cenekuuu B CO3/1aHUM COPTOB
pacTeHuii 1 nopoJ KUBOTHBIX. COpT, MOpoAa, TaMM. 3aKOH TOMOJIOIMYECKHX PSAJOB B HACJIEICTBEHHOU
u3menuuBoct H. M. BaBunosa, ero 3HaueHue AJisl CENEKIIMOHHON pabOTHI.

Metoapl ceneKInOHHON paboThl. MICKYCCTBEHHBIM OTOOp: MAacCOBBIA M WHAMBHIYaTbHBIH. DTarbl
KOMOMHAIIMOHHOH cenekiuu. VcnbiTanue npou3BoguTesnei no noroMctBy. OT6Op 1o reHOTUILY C TOMOIIBIO
OIICHKH (PEHOTHIIA ITOTOMCTBA U OTOOP TI0 TCHOTHUITY ¢ oMotk ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEeKUUOHHOW paboThl. PajuanvoHHBIE M XMMHYECKUil
MyTareHe3 KakK HCTOYHMK MYyTalUil y KyJIbTYPHBIX (OpM OpraHu3MoB. lIcroip30BaHHE T'€HOMHOTO
pelakTUpoBaHMs U MeTo/10B pekoMOuHaHTHBIX JIHK 155 monyueHust ucXoaHOro Marepuana ajs CeJIeKIUH.

[Tonyuyenne nonumnnonaos. BuyTpusunoBas rudpunnzanus. ban3kopocTBEHHOE CKpelluBaHuE, WK
uHOpuAMHT. HepoJcTBeHHOE CKpelIMBaHue, UM ayTOpuaAMHT. ['eTepo3uc u ero npuumHel. Mcnonb3oBanue
rerepo3uca B cenexkuuu. OtnanénHas rudbpuauzanus. [Ipeononenne Gecrionuss MEXBUIOBBIX TMOPUIOB.
JlocTrKEHMsI CETEKLIUN PACTEHUI U JKUBOTHBIX. «3€1EHAs PEGONIOYUAY.

CoxpaHeHne ¥ M3y4yeHUE T'eHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX TUKUX POAMYEH AJis
CO3JIaHMsI HOBBIX COPTOB U THOPHUAOB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMBICIIOBbIX JCUBOMHBIX 6 YEJIAX
VAYYUEHUsL CYWeCm8yIowux U CO30aHUsL HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUCle ¢ NpumeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOel U NePCNeKMUBHBIX MEXHOI02U.

JdemoncTpanuu

[Toptpetsr: H. M. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, II. I1. JIykesanenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmuipl 1 cxembl: «L{eHTpbl IPOMCXOXKAECHUS U MHOTrooOpa3usi KyJIbTYPHBIX PacTEHUI», «3aKOH
TOMOJIOTMYECKHUX PAJOB B HACJIEACTBEHHOM M3MEHUMBOCTH», «Mertonpl cenekuum», «OTnanéHHas
rudpuanzanus», «MyrtareHes».

JlabopaTopHasi padora «/3ydeHne copTOB KyJbTYpHBIX PACTEHUH U MOPOJ] TOMAIIHUX KUBOTHBIX.

JlabGoparopHas padora «3yueHne MeToA0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Jdkcekypeust «OCHOBHBIE METOABbl M JIOCTHXKEHUS CEJEKUMHW pacTeHUH U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCTBITATENbHBIN YUYaCTOK, B TEINIMYHOE XO3SHUCTBO, B
1a00paTOPUIO arPOYHUBEPCHUTETA WIIM HAYIHOTO LIEHTPA).

Tema 16. BuoTexXHOJI0THsI U CHHTETHYeCKasi 0M0JIOTHA

OOBeKTHI, UCTIOTB3yeMblE€ B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepUCTHKa. TpagulMOHHAas OHOTEXHOJOTHs: XjeOoNedyeHue, IMONyuYeHHEe KHCIOMOJIOYHBIX
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MPOJAYKTOB, BHHOAeNWE. Mukpobuonorudeckuii cuate3. OOBEKTHI MHUKPOOMOIOTHYECKHX TEXHOJIOTHH.
[IpowusBocTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3anre TEXHOJOTMH W HWHCTPYMEHTOB II€JICHANPABIEHHOTO H3MEHEHUS M KOHCTPYHUPOBAHUS
T€HOMOB C II€JIbIO MOTYYEeHHs] OPTaHU3MOB U X KOMIIOHEHTOB, COJIEpP KAIIUX HE BCTPEUAOIINECS B IPUPOEC
OMOCHHTETHUYECKHE ITyTH.

Krnerounas unxkeHepus. Metoabl KylIbTyphl KIETOK M TKaHEH pacTeHHi M *KUBOTHbIX. KpuoOGaHku.
Comarmueckass ruOpuau3anus U COMATHUYECKUU dMOpuoreHe3. Vcronb30BaHHE TalUIOUAOB B CEIEKIIUU
pactenuii. IlonyyeHue MOHOKIOHANbHBIX aHmumen. HMcnonv3osanue MOHOKIOHANbHLIX U NOJUKIOHATLHBIX
anmumen 8 meouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpEHHE. PEKOHCTPYKIMS SHUIEKIETOK U KIOHHUPOBAHHE
KUBOTHBIX. MeTOJl TpaHCIIAaHTALUU sIIep KIETOK. 1exHonocuu 0300poenenus, KyIbMUsUposaHus u
MUKPOKIOHATLHO20 PAZMHONCEHUS CENIbCKOXO3SAUCMBEEHHBIX KYIbM)P.

XpoMOCcOMHasi W TeHHas UWHXKeHepus. VICKycCTBEHHBIM CHHTE3 TeHa W KOHCTPYHMpOBaHHUE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JJOCTKEHUS U IEPCTICKTUBBI XPOMOCOMHOM
Y TE€HHOM MH)KEHEepUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIeMbl T€HHOW WHKEHEPUH.

Menunuackue  OmorexHonoruu. IloctreHomHass 1mdpoBas wMeamnmua. [IIP-nmuarHoctuka.
MeTaboOMHBINM aHAINU3, TEHOUEHTPUYECKUI aHaiu3 MpOTeoMa 4YelOBeKa Ui OLIEHKH COCTOSHUSL €ro
310poBbsi. VICTONBb30BaHUE CTBOJIOBBIX KIIETOK. TaprerHas tepamusi paka. 3D-Omommkenepus mmns
pa3paboTKu (PyHIAMEHTANBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/1aHHs KOMIUIEKCHBIX TKaHEel
COUCTAHMEM TEXHOJIOTHA TPEXMEPHOTO OWOmMpuUHTHUHTa ¥ cKadomamara Ui pemieHus 3aaad
MEPCOHANTM3UPOBAHHON MEUIIHBI.

Co3zanue BEKTOPHBIX BAKIUH C IEJIBI0 00SCTICUeHUsT KOMOMHUPOBAHHOW 3aIUTHI OT BO30OYyIUTEIICH
OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHu3MoB (yHKunoHupoBanus PHK-conmepkammx Bupycos,
BBI3BIBAIONIMX 0CO00 OMAaCHBIC 3a00JICBaHMS YSIOBEKA U KHUBOTHBIX.

JdeMoHcTpamun

Tabmuubl u cxembl: «Mcronb30BaHME MHKPOOPTaHU3MOB B IMPOMBIIUICHHOM MPOU3BOJICTBEY,
«Kierounas unxenepus», «I eHHas HHXXEHEPHS».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayuyeHrne MOTOYHOKHUCIBIX IPOAYKTOBY.

Jkckypeust «buoTexXHONOrUsT — BaKHEWIIas MPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).

11 KJIACC

Tema 1. 3apoknenue 1 pasBuTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010THHI

OpomornonHas Teopust Y. Jlapsuna. [Ipeanocbuiki BOSHUKHOBEHHUS AapBUHU3MA. JKU3Hb U Hay4Has
nesrenbHocTh Y. JlapBuHAa.

JBuwxymue cuibl 3Boitouuu BuaoB no Y. JlapBuHy (BbBICOKas MHTEHCHBHOCTh Pa3MHOXKEHHUS
OpPraHU3MOB, HACJIECTBEHHAs: H3MEHYMBOCTb, 00pH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIH
oT0op).

Odopmnenne cunterndeckol Teopun HBomoruu (CTD). HeliTtpanbHas Teopus 3BOIIOLMH.
CoBpeMeHHas 3BONIOIIMOHHAsE OMOI0THs. 3HaYeHHE IBOJIIOLIMOHHON Teopun B (HOPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHpa.

JdemMoHcTpanuu

IToptpetsr: Apucrorens, K. JIunnei, X. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. [lapsun, C. C.
UYersepukos, U. 1. HImansraysen, JJx. Xonnenn, . K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoit npupossl (o K. Jlunnero)y, «JlecTHuna ®uBbIX CymecTB (o
Jlamapky)», «MexaHusm (QOpMHUpPOBaHUS MPUCHOCOOIEHUI y pacTeHUH M KUBOTHBIX (10 Jlamapky)y,
«Kapra-cxema Mmapmpyra myremectsus Y. Jlapsuna», «Haxonku Y. apBuna», «Popmbl GOprObI 32
cyuiectBoBanue», «llopoabr romybei», «MHoroobpasue KylabTYpHBIX QopM KamycTel», «llopossl
JOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHJOB (1o Y. [lapBuny)», «Cxema COOTHOLICHHS
JBUKYIIUX CUJT SBOJTIOLMHY, «OCHOBHBIE TOJIOKEHUSI CUHTETUYECKON TEOpUHN IBOJTIOLIUNY.

Tema 2. MukposBosonust 4 eé pe3yjibTaThl
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[Monynauus kak 3nemMeHTapHas equHuIa 3BodoNUUd. COBpEMEHHBIE METO/IbI OIIEHKU T'€HETUYECKOI0
pazHooOpa3usi U CTPYKTyphl momyisiuil. V3MmeHeHune reHopOHIAa TMOMYJSAIUMU Kak dSJIEeMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTuyeckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMeHTapHbIe (PaKTOpPHI (ABYOKYIIHE CHIIBI) BOJONUH. MyTalmoHHBIN mporecc. KomOuHaTHBHAS
W3MEHUYUBOCTh. J[peiid TeHOB — ciydaifHble HEHANpaBICHHBIC U3MEHEHHS YaCTOT ajUIeNieH B MOMYJISIUSX.
Dddekr ocHoBatens. Ippexm Oymoviriounozco eopaviwika. CHUdICEHUE 2eHemUYecK020 pPa3HO000Pa3UsL:
npuyunvl u credcmeust. Ilposenenue sgpghexma opeiigha 2enog 6 6orbUUX U MANBIX NONYAAYUAX. MUTpAIHH.
W3omsuumst momyssiiuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMoJIorrnyeckas (pernpoayKTHBHA).

EcrecTBenHbIii 0TOOp — Hampapisitouii  gaxkrop sBomonuu. PopMBI  €CTECTBEHHOrO 0TOOpa:
JBIDKYIIAKA, CTAOMIIM3UPYIOIINMA, pa3pbliBatomuil (qu3pynTuBHbIi). [losoBoii or6op. Bo3HukHOBeHHE U
9BOJIIOLIMSI COLIMAJIBHOTO MIOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, ~ OpPraHu3MOB  KaK  pe3yidbTaT  MHUKPOAIBOJIOUMU.  BO3HHMKHOBEHHE
OpUCIIOCOOTCHUH y OpraHu3MoB. ApomMopdo3bl M uauoafantanuu. llpumepsl mpucrnocoOIeHUl y
Opranu3MoB: Mopdoiorudyeckue, (HU3NoIOruueckre, OMoXuMHIecKue, nopeneHyeckiue. OTHOCUTEIbLHOCTD
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BumoobpasoBanue kak pe3yiabTaT MUKPOIBOIOIUH. W3omsmus —
KIII0YeBOH  ¢akTop BHpooOpazoBanms. Ilyrm w  cmocoObl  BHI00Opa3oBaHMA:  aJUIONMATPUYECKOE
(reorpaduyeckoe), cuMmaTpuyeckoe (IKOJIOTHIECKOE), «MTHOBEHHOEY (TTOTUILUIONIU3AIMS, THOPUAN3AIINS).
JUIMTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO00pa3usl.

Ponp sBomononHol Ouosioruu B pa3pabOTKe HAYYHBIX METOIOB COXPaHEHHUs OHOpa3zHOOOpaswus.
MUuKpO3BOIIONUS ¥ KOJBOIIOIUS Mapa3uTOB M MX X035€B. MexaHu3Mbl (JOPMUPOBAHUS YCTOWYUBOCTU K
AHTHOMOTHKAM ¥ CITIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabnuiel u cxeMbl: «MyTalmoHHAsT U3MEHUMBOCTHY, «llomynsinoHHas cTpykTypa BuIa», «Cxema
NpOSIBJICHUST 3aKOHAa Xapau—BaiinOepra», «/IBwKymiue CHiIbl 3BONIONHN», «OKOJOTHYECKAs H3OJSAIIHS
MOMYJSIIUKM ceBaHCKOHM (openny, «['eorpaduueckas U30as1Ks TUCTBEHHULIBI CUOMPCKON U JIMCTBEHHUIIBI
naypckoit», «llonmynsiroHHBIE BOJIHBI UYWCICHHOCTH XHWIIHUKOB W JKepTB», «Cxema JeHCTBUs
€CTECTBEHHOTO 0TOOpay», «Popmbl OOpHOBI 3a CcylecTBOBaHUE», «HIyCTpUANbHBIN MenaHu3my, «KuBbie
uckonaembiey», «[loKpoBUTENbCTBEHHAs OKpacKa >KMBOTHBIX», «lIpemynpexnaronias okpacka >KHBOTHBIX»,
«Dusnonoruueckue agantanun», «lIpucnoco0IeHHOCT, OPraHU3MOB B €€ OTHOCUTENBHOCTHY, «Kpurepun
BUja», «Buabl-nBoliHukM», «CTpykTypa BuAa B npupoae», «CrocoObl  BUA000pa30BaHUS»,
«["eorpaduueckoe BU1000pa3zoBaHKue TPEX BUIOB JAHJBIIIEH», «DKOJIOIMUECKOE BUI000pa30BaHNE BUIIOB
cunuy, «l[lomumnonasr pacteHuit», «KamycTHo-peneuHbIil ruOpumLy.

Ob6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIUA HACEKOMBIX, Uydelia MTHUIl U 3Bepell ¢ MmpuMepaMu
Pa3IMYHbIX MPUCIIOCOOICHNH, Yydesna MTULl U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHuil OJU3KUX BHUJOB,
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBlIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUAY.

JlaGopaTopHnas padora «IIpucnocoOneHus OpraHu3MoB U UX OTHOCUTEIIbHAS 11€7€CO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3yJbTaThl

Metoael u3ydeHus MakpolsBomonuu. llaneoHTonormveckue MeETOAbl HM3YyYEHHUs SBOJIOLUU.
ITepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaduueckue meroasl u3ydeHus sBoiouuu. CpaBHeHHe (Jopel U (payHbl MaTEpPUKOB H
octpoBoB. buoreorpapuueckue obnactu 3eman. BUIbI-3HIEMUKH U PETUKTHI.

OMOpHUOIOTHYECKHE W CPaBHUTEIbHO-MOP(OIOrMYecKHe  METOJbl  HU3Y4YEHHsS  3BOJIOLUU.
I'eneTnyeckue MeEXaHU3MBbI 3BOJIIOLMN OHTOTE€HE3a U MOSIBJIIEHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOTMUHbIE
U aHAJIOTMYHble oOpraHbl. PynauMeHTapHble oOpraHbl U aTaBU3Mbl. MOJEKYISpPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M MaTEeMaTUYEeCKUE METO/bl M3Y4eHHUs 3BONIONMU. ['omonornynsie reHsl. COBpeMEHHBIE
METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.
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OOmue 3aKOHOMEpPHOCTH (TpaBuia) 3BONIONUU. [lpunyun cmensvt Gyukyuti. HeoOpaTuMocTh
HBOJIIOLIMH. AfjanTUBHAsA paauanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHN.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkenb.

Tabmuuer u cxembl: «OUIOTCHETUYECKUN P JIOMIAIN», «APXEONTEPUKCY», «3BEpO3yObIe SIEphI»,
«Crerouedainsl», «Punnodutel», «CemMeHHblEe MNaNOPOTHUKWY», «buoreorpapuyeckue 30HBI 3eMINY,
«[peiidp koHTHHEHTOBY», «PenukTh», «HauyanpHble cTaguM 3MOPUOHATIBHOTO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «]'OMOJIOTHYHBIE M AHAJOTUYHBIE OpraHbel», «PyIMMEHTBHD», «ATaBU3MBI», «XPOMOCOMHBIE
HAaOOpbl dYeJOBEeKa M INMMIAH3e», «[J1aBHbIE HamNpaBieHUs 3BoMoLUN», «OOIMe 3aKOHOMEPHOCTH
IBOJIIOLIVN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BUTHE JKM3HU HA 3emJie

Hayunble runores3bl MPOMCXOXAEHUS XKU3HM Ha 3emie. AOHoreHes M maHcnepmusi. JloHayuHble
IIPEJICTABICHUSI O 3apOXKACHUM KU3HU (KpeallMoHU3M). [ 'unores3a nmocTosSHHOIO CaMO3apOKICHUS KU3HU U
e€¢ omnpoepxkenne onbitaMu D. Pegu, JI. Cnamnanuanm, JI. Ilacrepa. IlpoucxokieHue >XKU3HM U
acTpoOHOoIIOTHSL.

OcHOBHBIE 3Tanbl HEOpPraHW4eckoil »sBomonuu. IlnmaHerapHas (reosjoruyeckas) 3BOJIOLHUA.
Xumuyeckasi 3BONIOIUSA. AOHOreHHBI CHHTE3 OpPraHMYECKUX BellecTB U3 Heopranuuyeckux. OmbiT C.
Muiepa u I'. FOpu. O6pa3zoBanue nonuMepoB u3 MoHoMepoB. KoauepBatHasa runore3a A. Y. OnapuHa,
runoTesa nepBuaHoro Oynsona JIx. XonneitHa, reaerndeckas rumnotesa I'. Mémnepa. Pu6osumer (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. @opmupoBanre MmeMOpaH 1 BO3HUKHOBEHHUE IPOTOKJIETKH.

Uctopus 3eman u Metoapl e€ usyueHus. Mlckomnaemple opraHu4eckre ocTaTku. ['eoxpoHosiorus u eé
MetoAbl. OTHocuTeNnbHass M abCONIIOTHAs TEOXPOHONIOTHA. ['eoXpoHONOrMYecKas WIKajla: 30HBI, 3pBbl,
MEPUOIbI, ITTOXH.

HavanpHble 3Tansl opraHndeckon 3Bostonuu. [losiBieHne U 3BOMIOLKSA NMEPBBIX KIETOK. DBOJIIOLMS
MeTabonusma. Bo3HuKHOBEHHE MepBbIX 3kocucTeM. CoBpeMEHHblE MUKPOOHBIE OMOIIEHKM Kak aHaJIoT
nepBbIxX Ha 3emiie coobecTB. CTpoMaToiauThl. [IpokapuoOTHI M 3yKapHOTHI.

[Ipoucxoxaenue  3ykapuoT  (CUMOMOreHe3).  OBOJIIOLHMOHHOE  IMPOUCXOXKICHUE  BUPYCOB.
IIponcxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHME OCHOBHBIX TIPYNII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOLMU BbICHIMX pacTeHUH. OCHOBHBIE apoMopdo3bl pacTeHHi. Bbixon
pactenuii Ha cymy. [losiBaeHHe cIOpOBBIX pacTeHUN U 3aBoeBaHUE MMM cylid. CeMeHHble pacTeHHs.
IIponcxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIONUM KUBOTHOro Mupa. OcHOBHbIE apomMop¢o3bl XKUBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX THUIOB. [lepBble XOpa0BbIe KUBOTHBIE. JKHU3HD B
BoZie. OBOJIOLUS MO3BOHOYHBIX. [Ipoucxoxknenne amuoOuii u  pentunuil. I[IpoucxoxxneHue
miIekonuTalommx u nral.  [lpuHnun  kmodeBoro apomopdosza. OcBoeHue O€Cro3BOHOUYHBIMHU U
MT03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xU3HM Ha 3eMIIe IO 3paM U NEpHOoJaM: apXxel, IpOTEpO30il, Mare0301, Me30301, KalHO301.
OOmias XapakTepuCTUKa KiIUMaTa W TeoJIoTMYecKuX ImpoueccoB. [losiBieHne M pacuBeT XapaKTepHbIX
OpraHu3MoB. YTi1eo0pa3oBaHUE: €ro YCIOBHS U BIMSHUE HA Ta30BbI cocTaB aTMoc(hephl.

MaccoBble BBIMUPAHUSI — DKOJIOTMUYECKHE KPU3HUCHI MpOouuIoro. [IpuduHBI U CIEACTBUS MAacCOBBIX
BbIMUpaHUi. COBpEMEHHBIM HSKOJIOTHYECKUH KpH3HC, ero ocoOeHHOcTH. IIpobrema coxpaHeHuUs
O6uropaszHooOpasust Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHudeckoro mupa. [IpuHimnel kiaaccupukanun oprann3MoB. OCHOBHBIE
CHUCTEMaTUYECKHUE TPYIIIbl OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: @. Penn, JI. Ciamnannanwy, JI. [lactep, . 1. Meunukos, A. U. Onapun, JIx. Xonnewn, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuupr u cxemsl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
camo3apokaeHus xu3Hu», «Cxema onbita C. Mmnepa, I'. FOpu», «9T1anbl HEOPraHUUYECKON 3BOTIOLUNY,
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«["eoxpononoruueckas mkana», «HayampHble 3Tanbl OpraHMYEcKOW 3BoJIOLUKY, «Cxema 00pa3oBaHHS
yKapuoT myTéM cumOmoreHesza», «CucreMa >KUBOM mpupoab», «CTpoeHue BHUpyca», «Apomopdo3si
pactenuit»y, «PunMODUTHY, «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIHY», «MXu»,
«ITanmopotHukuy, «l'oloceMeHHbIE pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «CxemMa pa3BUTHS
KHBOTHOTO MHUpPa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreiimmey», «Kumeunomnomnoctusie», «llimockue
YEPBUY, «YUIIEHHUCTOHOTHEY, «PbI10BIY, «3€MHOBOJHBIEY, «IIpecmbikaronmecs», «Itune,
«Muekonuraromuey, «Pa3BUTHE KU3HU B apXEUCKOW 3pe», «Pa3BuUTHE KU3HU B IPOTEPO30MCKOU 3per,
«Pa3BuTHE XU3HM B NAICO30MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKON 3pey», «Pa3zBurue Xu3HU B
KaiiHO30MCKOM 3pe», «CoBpeMEHHasi CUCTEMa OPIraHUYECKOTO MUPay.

O6opynoBanue: repOapu pacTeHUN pPAa3IMYHBIX OTIEJIOB, KOJUICKIIMM HACEKOMBIX, BJIQ)KHBIC
IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUN UTJIOKOYKUX, CKEJIEThI I03BOHOYHBIX )KUBOTHBIX,
yyyena NTHULl U 3BEpei, KOJUIEKUMU OKaMEHEJOCTEH, IOJIE3HBIX HCKOIAEMbIX, MYJSDKM OPraHMYeCKHX
OCTaTKOB OPraHU3MOB.

BupryaabHas jgaboparopHas padora «MoaenupoBanue onbiToB Muuiepa—lOpu no uzydeHuro
aOMOTeHHOT0 CMHTE3a OPraHMYECKUX COCMHEHUH B IEPBUYHON aTMochepey.

JlabopaTopHas padora «/3ydyeHne U onucaHre UCKOMIAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUIN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «/3ydueHne ocoOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3zpnensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHoBIIEHHE NPEACTABIECHUIN O IPOUCXOXKACHNUN YesoBeKa. Penurnosusie Bo33zpeHus. CoBpeMeHHbIe
Hay4HbIE TEOPUHU.

CxozcTBO 4enoBeKa € JKMBOTHBIMU. CHCTEMaTHYECKOe I0JIOKEHHE uenoBeka. CBUIETENbCTBA
CXOJCTBAa YEJOBEKa C JYKUBOTHBIMHU: CPaBHUTEIHbHO-MOPQOIOTHYECKUE, IMOPHOJIOTHYECKHe, (PU3NOIIOrO-
OnoxuMu4eckue, rnoBeneHUYeckne. OTIHYHs 4YeloBeKa OT JKMUBOTHBIX. [IpAMOXOXIEHHE M KOMILIEKC
CBA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOM CUTHAJIbHOMN CHCTEMBI.

JBwxkynme cuibl  ((GakTopbl) aHTpPONOTeHe3a: OuoJormyeckue, conuanbHbie. COOTHOIIEHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DaKTOPOB B aHTPOIOTEHESE.

OcHOBHBIE CTaJMU aHTpomnoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHBI (IIPOKOHCYIIB) U PaHHUE
MOHTHJIBl — OOIIKE TMPeIKH YeTOBEKOOOpa3HbIX 00€3bsiH U Jro/ieH. ABCTPANONUTEKH — JBYHOTHE HPEIKU
mosiel. YemoBek yMerblii, epBbIe U3TOTOBIICHHS OpYINN Tpyaa. HenoBeK NpAMOXOASIIANA U TEPBBIN BBIXOJ
mozaen 3a npeaensl Adpuku. YenoBek reiaenboeprckuii — oOIMii mpeJjoK HeaHAepTaIbCKOro YeIoBeKa U
YyeroBeKa pa3yMHOro. UenoBek HeaHIepTATbCKUNA KaK BUJ JIFOJIEH XOJIOAHOTO KinMarta. YeloBeK pa3yMHbIN
COBPEMEHHOI0 THMA, JICHUCOBCKUN UEJIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpejaenaMu  AQpuKH.
[Taneorenerrka 1 najaeoreHOMHUKA.

DBOJIIOLIUS COBPEMEHHOT0 uesioBeKa. EcTecTBeHHbII 0TOOp B MOMYSALUAX YenoBeka. MyTalmOHHbIN
npouecc u noaumop¢pusm. IlonynsaunonHsle BoJHBL, Apei( reHoB, Murpanus 1 «3G@exT ocHoBaTens» B
MOMYJISIMSIX COBPEMEHHOT'O YEJIOBEKA.

Uenoseueckue packl. [lonsarue o pace. bombimme packl: eBporeougHas (eBpasuiickasi), aBCTpao-
HerpoujHas (3KBaTopuaibHas), MOHIOJOUAHAs (a3MaTCKO-aMepHuKaHcKas). Bpems u mytu pacceneHus
yenoBeka 1o 1miaHere. EnuHcTBO denoBeueckux pac. HaydHass HecOCTOATENbHOCTh —pacu3Mma.
ITpucnocoOaeHHOCTh YeNoBeKa K pPa3HbIM YCIOBUSM OKpYyXKaroled cpezabl. BausHue reorpaduueckoit
cpenbl u aperda reHoB Ha MOP(OTOTHIO B PUZUOTOTHIO YETOBEKA.

MexIUCUUIUTMHAPHBIE METOJbl B (hu3nyeckoi (OMOJIOTMYECKOI) aHTPONOJIOTHU. DBOIIOIMOHHAS
AHTPOTOJIOTHUS U MaJCO0aHTPOIOJIOTHS YeIOBEYECKUX MOMyIsauid. bruocormanbHbie uccie0BaHNs TPUPOIbI
yenoBeka. MccnenoBanne KO3BOMIOIMK OMOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdemMoHcTpanuu

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

Tabmuubl u cxembl: «MeTOIBI aHTPOMOJIOTHHY, «I 0JOBHOW MO3T uejoBeKa», «HermoBekooOpasHbIe
00e3bstHb», «CKeNneT 4YeloBeKa W CKeJleT MIUMMaH3e», «PyIuMEeHThl U aTaBU3MBI», «JIBIDKYyIIHE CHIIBI
aHTPONOreHe3ay», «IBOJIIOIMOHHOE JPEBO YeNOBEKa», «ABCTpajonuTek», «UemoBek ymenslit», «UemoBek
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npsaMoxo Uiy, «JlenucoBckuit uenoek» «Heanpepranbiply, «KpomanboHub», «lIpenku uenoBekay,
«Tarnbl 3BOJIOLUH YeTIoBeKay, «Pachl uemoBekay.

O6opynoBaHue: MYJSKH OKaMEHEJIOCTEH, TMPEeIMETOB MAaTePUATBHON KYIbTYPhl MPEIKOB UYEIOBEKA,
penponykiuu (pororpaduu) KapTUH ¢ MUDOITOTHISCCKUMU M OMOJICHCKUMHU CIOKETaMH TTPOMCXOXKICHHS
4enoBeKa, (Gororpaduu HaXOJOK HMCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET 4eJIOBEeKa, MOJEIh ueperna
YyelioBeKa M uepena HIMMIIaH3e, MOJENb KHUCTH 4YejoBeKa M KHCTH HIMMIIaH3€, MOJEIU Topca IMPEeIKOB
YeJI0BeKa.

JlabopaTopHasi padora «/3ydeHHe OCOOEHHOCTEH CTpPOCHHS CKelieTa YeJOBEKa, CBS3aHHBIX C
MPSMOXOXKICHUEM Y.

IIpakTuyeckas padora «/3yyeHue 3KOJIOTHYECKUX aJanTaluid YeTOBEKa.

Tema 6. IK010TUs1 — HAYKA 0 B3AMMOOTHOIIEHUSIX OPraHU3MOB M HAIOPTAHM3MEHHBIX CHCTEM C
OKpY:KaloleH cpenou

3apokJeHue U pa3BuTHe dKojoruu B Tpymax A. 'ymGomeara, K. @. Pymee, H. A. CeeproBa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3agaun 3xo0soruu. CB3b SKOJIOTUU C IPYTUMHU HAyKaMH.

Metoner  3konoruu. IlonmeBbie HaOMIOACHWS. OKCIEPUMEHTHI B OKOJOTHUH: MPHPOJHBIE U
naboparopubie. MonenupoBaHue B IKOJOTUHA. MOHUTOPUHI OKpY)KalOIIeH cpeabl: JIOKaIbHBIH,
pPEruOoHANIbHBIN U TJI00AIbHBIN.

3HauYE€HHE SKOJIOTMYECKUX 3HAHUM JJI 4eJT0BEKa. JKOJOTMYECKOEe MUPOBO33PEHUE KaK OCHOBA CBA3EH
yeyoBeuecTBa ¢ mnpupoaoin. MopMUpOBAHUE IKOJIOTHUYECKON KYJIBTYPhl M IKOJOTUYECKOW TPaMOTHOCTH
HaCEJICHUSI.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubpt u cxembl: «Pazgensr skonorum», «Metoasl dKojorum», «Cxema MOHUTOpPUHTA
OKpY>KaroIen Cpeb».

JlaGopaTopHas padora «/3ydeHre METOJ0B IKOJIOTHYECKUX HCCIICTIOBAHUI.

Tema 7. Opranusmsl U cpea o0UTAHUS

Okonoruveckre (akToppl M 3aKOHOMEPHOCTH WX JAeicTBHs. Kiaccudukamus 3KOIOTHISCKUX
dakTopoB: abuoTHueckue, OHMOTUYECKHE, aHTpormoreHHsle. OOmMe 3aKOHOMEPHOCTH  JIEUCTBUS
skosoruueckux ¢axtopoB. IIpaBuno wmuaumyma (K. Ilnpenrems, 1O. Jlubux). ToxepaHTHOCTS.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue pakropbl. CBET Kak 3KoJI0ruueckuil paxrop. JleficTBue pa3HbIX Y4aCTKOB COJIHEUHOTO
CHEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TPYINIbl PACTEHUH W JKUBOTHBIX IO OTHOILIEHHUIO K CBETY.
CurnanpHas pojib cBeTa. POTONEPUOaNU3M.

Temmepatypa kak odkonoruyeckuit  ¢akrop. JlelicTBue TeMmmeparypbl Ha  OpraHU3MBL.
[TolikmoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIEC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonoruueckuii ¢akrop. [IpucmocobieHuss pacTeHMid K MOAJEPKaHUIO BOJHOTO
Oananca. Knaccudukanus pacTeHHil M0 OTHOIICHHIO K Boje. [IpucmocoOieHns )KUBOTHBIX K W3MEHEHHIO
BOJTHOTO PEKUMA.

Cpensl oOuTaHUsI OpTaHU3MOB: BOJHAS, HA36MHO-BO3AYIITHAS, IOYBEHHAs, TTTyOWHHAS TIOAMOYBEHHAS,
BHyTpUOpranu3MeHHas. OU3NKO-XUMHUYECKHUE OCOOEHHOCTHU cpel oOuTaHus opraHu3MoB. [IpucnocoOnenus
OpPraHU3MOB K KM3HHU B Pa3HbBIX Cpeaax.

buonornueckue putrmbl. BHemHne u BHyTpeHHUE pPUTMBL. CyTOUYHBIE M TOJIWYHBIE PUTMBI.
[Ipucrnoco0aeHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHHUSM YCIIOBH JKH3HHU.

XKuznennroie Gopmbl opraHuzMoB. [lonstue o >xu3HeHHOU (hopme. JKu3HEHHBIE (OPMBI PACTCHHIA:
JIEPEBhs, KYCTApPHHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (DHOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dakroppl. Buasl OHOTHYECKMX B3aMMOJECUCTBUI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumbuos u ero Qopmel. [lapazutusm, Koomeparusi, MyTyadu3M, KOMMEHCAIu3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3aumoseicTBus (Tonudeckue, ¢popudeckue, padbpudeckue). 3HaueHne
OMOTHYECKMX B3aUMOJCWUCTBUN JJsl CYIIECTBOBAaHUS OPraHM3MOB B cpeae oOutanus. [IpunHnmmn
KOHKYPEHTHOTO UCKITFOUCHHS.

JdemMoHcTpanuu
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Tabmuier U cxeMbl: «Jkojorudeckue (GaxTopbl», «CBETOBON CIEKTP», «IKOJOTHYECKHE TPYIIIBI
KUBOTHBIX [0 OTHOLICHHIO K CBETY», «TEIIOKpOBHBIE MKUBOTHBIEY», «XOJOJHOKPOBHBIE >XHUBOTHBIEY,
«DU3HONIOTHYECKHE alalTallul KUBOTHBIX», «Cpeasl OOMTaHHUSI OPTaHU3MOBY, «BHOIOTHYECKUE PUTMBDY,
«Kuznennsie popmbl pacteHuit», «KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA LIUPOKOIMCTBEHHOTO
neca», «JkocucremMa XBoWHOro Jeca», «llenu nuranus», «XumnHudyectBoy, «llapazutuzmy,
«Konkypenmusy», «Cumomnos», «KommeHncaauzm.

O6opynoBanue: TepOapuu pPacTeHUW M S>KUBOTHBIX, MPHUCIIOCOONCHHBIX K BIMSHUIO Pa3TUYHBIX
9KOJIOTMUECKUX (DAaKTOpOB, TepOapuu CBETONIIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU,
CBETOJIOOMBBIC, TCHEMIOOMBHIC W TCHEBBIHOCIUBHIC KOMHATHBIC PACTCHHS, TepOapuud H KOJUICKIIUU
TEIUIOIIO0MBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHUH, Uydesa NTHIl U 3Bepeil, repOdapuu pacTeHHiH,
OTHOCSIIIHUXCS K THUrpoduTam, kcepopuram, Me30putraM, KOMHATHBIE PACTEHUS JaHHBIX TPYIII, KOJUIEKIIUN
KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIMH PACTEHUH M KUBOTHBIX, 00JIa/1al0lIuX
gepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHH JKU3HH, TepOapuu U KOJUICKIIMHA PACTCHUN
U OJKUBOTHBIX PAa3IMYHBIX JKU3HEHHBIX (POPM, KOJJIEKUMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTUYECKIX B3aMMOJCHCTBHSIX.

JlaGopaTopHas padora «BrIsiBieHHE MIPUCTTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlabopaTopHasi pabora «BblsiBieHNE NPUCIIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rust BUAOB U NMOIYJISAIUM

DKOJIOTHYECKHE XapaKTepuCTUKU momymsiuuu. [lomymsmus kak Ouonorumyeckas cucrema. Poub
HEOJIHOPOJAHOCTH Ccpenbl, (hU3nUecKkux OaphbepoOB M OCOOCHHOCTEH OHMOJOTMU BHIOB B (hopMHpOBaHHH
MIPOCTPAHCTBEHHOW CTPYKTYpHI MOMyJsiiuii. OCHOBHBIE MMOKA3aTENH MOMYJISIUU: YUCIEHHOCTh, TUIOTHOCTb,
BO3pAaCTHAs U MOJIOBasi CTPYKTYpPa, POKIaEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJloruueckasl CTpykrypa nomyiasinuu. OueHka YuCiaeHHOCTH MONyJauud. J(nHaMuka nonyiasiuuu u
e¢ perymauus. buorndeckuit moreHuman nomyasuud. MojaendpoBaHue AMHAMHUKA Tmomyssiuuu. Kpusbie
pocta 4yuclIeHHOCTH mnomynsuuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH MOMYJSIUN: PpOJib
(akTOpOB, 3aBHCAIIUX W HE 3aBHCAIIUX OT IUIOTHOCTH. DKOJIOTHMYECKHE cTpateruu BHIoB (- u K-
CTpaTeruu).

[Tonsitue 00 sKonOrMYecKkod Huie Bujaa. Mecroobutanre. MHOroMepHas MOJIETb SKOJOTUUYECKOU
auim J[x.M. XatunHacona. Pasmepsl sxonornueckoi Humu. [loTeHmansHas U pean3oBaHHas HULLIH.

Bun xak cucrema momynsiiuii. Apeansl BUI0B. Buabsl 1 MX KM3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU TOBEJICHUS U MUTPAIINIl )KUBOTHBIX. bruosiorndeckue nHBa3MM 4y>KePOTHBIX BUJIOB.

JdemoncTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabnuie! 1 cxembl: « IKOJIOTHYECKHE XapaKTePUCTUKH MOMyIanuny», «I[IpocTpaHcTBEHHAas CTPYKTypa
nonyssauuny, «Bo3pacTHble nUpamMuAbl MOMYJSIIUN», «CKOPOCTh 3acelieHHs] TOBEPXHOCTH 3eMIIH
Pa3NIUYHBIMU Opranu3Mammn», «Mojaenp skosorundeckor HumM JIx. M. XatanHcoHay.

ObopynoBanue: repbapun pacTeHU, KOJUICKITUU )KUBOTHBIX.

JlaGopaTopnas padora «[IpucmnocoOiaeHus ceMsH pacTeHU K pacCeNEHUIO».

Tema 9. Ikon0rus coodumecTB. IK0JOrH4ecKre CUCTeMbl.

CooOmiecTBa opraHn3MoB. buoiieHo3 u ero cTpykTypa. CBsi3u MeXIy OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. JIkx. Tencnu). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue menu u CeTH.
AGuoTtndeckue 010ku 3kocucTeM. [10UBBI U MBI B 9KOCHCTEMaX. KpyroBopoT BEIIECTB U MTOTOK SHEPTUH B
AKOCHCTEME.

OcHOBHBIE TOKa3aTeIN SKOCHCTeMBl. buomacca u mMpomyKius. DKOJIOTHYECKHE TMHUPAMHIBI YHCET,
OMOMAcCChI U DPHEPTHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpouixu. @Pnykmyayuu. HanpaBneHHbie
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBUYHBIE U BTOPUYHBIE CYKIIECCHU U HMX TMPHYUHBI.
AHTpoOTIOTeHHBbIE BO3JeHCTBHUs Ha cykieccuu. KimmakcHoe cooOmiecTBo. bruopasznooOpaszue u moiaHOTa
KpYroBOpPOTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.
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[TpupoaHble 3KOCUCTEMBI. DKocucmemsvl 03€p U pek. IKocucmemvbl Mopell U OKeaHos. IKOCUCTEeMbl
MYHOp, 71ec08, Cmeneti, nyCmbulHb.

AHTpPONIOT€HHBIE IKOCHCTEMBI. ATPOIKOCHCTEMA. ATpOLEHO03. Pa3nuuns Mexay aHTPOIIOTEHHBIMH H
IPUPOJHBIMH SKOCHCTEMAaMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas ¢umopa u  dayna.
CunaHTponu3anust ropoJckoi ¢ayHbl. buonoruueckoe M XO03sHCTBEHHOE 3HAUYEHUE arpodKOCHUCTEM MU
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHICTBUH OpPraHHM3MOB B 3IKOcucTeMax. Poib
KACKaoOHo2o 3¢gexma u 6uU006-20upuxamopos (Kuouesvix 6U008) 8 QYHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc sHEprun M BEIIECTB MEKAY CMEKHBIMU HKOCUCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALUN U
HKOCHUCTEM B YCIIOBUAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBHIA.

Mexanuzmol 6030eticmeusi 3a2psA3HEHUll Pa3HblX MUNO8 HA CYOOP2AHUIMEHHOM, OpP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6o30eticmeusi. MeTo0J0T sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIOI'€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuubpt u cxembl: «CTpykTypa OHOLIEHO3a», «IJKOCHCTEMa HIMPOKOJIMCTBEHHOIO JIECay,
«JKocucTeMa XBOMHOTO jeca», «DyHKUMOHAJIbHBIE TIPYIIBl OPraHU3MOB B 3KocucteMe», «Kpyrosopor
BEIIECTB B 9KOcHcTeMey, «Llenn nmutanus (macTOUIIHAs, AETPUTHASN)», «DKOJOTHUECKAs MUPaMUIa YHCE,
«JKojoruyeckas nupampaa ouomaccel», «IKOJOTHUEcKas MupaMmuia s3Heprun», «ObpasoBanue 00J0Tay,
«[lepBuunast cykueccus», «BoccTaHOBIEHHE Jieca TOCIE MoXKapa», «IKOCHCTEMA 03epay», «ATPOICHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPIHH B arpoleHosey, «I[Ipumepsl ypooskocucTem».

O6opynoBanue: repOapuul pacTCHHWM, KOJUICKIIMM HACEKOMBIX, Wydelia NTHUI] M 3Bepel, repOapuu
KYJIBTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SIKOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHne u onrcanue ypOoIKOCHCTEMBI».

JlaGopaTtopHas padora «/3ydyeHue pa3HOOOpa3us MEJIKHX HOYBEHHBIX YJICHHCTOHOTHUX B Pa3HBIX
HKOCHCTEMAX .

JKCKypeust «IKCKypCcHs B TUIIMYHBIN OHoreoueHos (B 1y0paBy, Oepe3HsIK, ebHHUK, Ha CyXOJ0IbHbII
WJTU TIOMMEHHBIN JIYT, 03€PO, O0JI0TO)».

JKCKypeust «IKCKYpCHs B arpodKocucTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obmernanerapHass o00osouka 3eMid, II€ CYHIECTBYET WM CYLIECTBOBAJIA KHU3Hb.
PazButue mpencrasnennit o 6uochepe B Tpymax I. 3rocca. Yuenue B. M. Bepnaackoro o Gmocdepe.
O6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3aKOHOMEpPHOCTH  cyliecTBoBaHUs Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak II0OATBHOM
sKocucTeMsl. [lnHaMudeckoe paBHoBecue B 6nochepe. KpyroBopoTsl BeliecTB 1 OMOr€OXMMUYECKHE IIUKITBI
(yrnepona, azora). PurmMuuHoCTh siBNIeHUi B Onocdepe.

3oHanbHOCTh OHMochepnl. [lonstue o 6uome. OcHOBHblIE OMOMBI CYIIM: TYHJpa, XBOMHBbIE Jieca,
CMEIIaHHbIE W IIHPOKOJIMCTBEHHBIE JIeCa, CTENH, CABaHHBI, MyCTHIHU, TPOIHMYECKUE JIeCa, BBICOKOTOPDS.
Knumar, pacTuTenbHbIi U )KUBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa 1 (yHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO0 MOTeHIMaNa 1 ONOCPEepHbIX (PYHKIUH.

JdemoncTpauuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «'eocdepsr 3eman», «KpyroBopot a3orta B npupojae», «KpyroBopot yriepoza B
npupoje», «KpyroBopor kucimopoga B mpupoze», «KpyroBopor Boawl B mpupoje», «OCHOBHBIE OHOMBI
cymm», «KnnmaTtuueckue nosica 3emin», « Tynapa», «Taiiray, «Cmemanusiii ecy», «1IupokoIucTBeHHBIH
necy, «Crenby, «CaBanHay, «[lycTbiHs», « Tponuyeckuit gec.

Ob6opynoBanue: repdbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa

DKoJIOTHYeCKHe KpU3UChl M MX NpUYUHBL. BosneiictBue dvenmoBeka Ha Ouocdepy. 3arps3HeHHe
BO3IyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJAHOU cpebl. OXpaHa BOJHBIX pecypcoB. Paspymienne
noyBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kinumMara.
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AHTpPOIIOTEHHOE BO3/CHCTBHE HA PACTHTEIbHBIA M JKUBOTHBIA Mup. OXpaHa pacTHTEIBHOTO H
KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Npupoabl. Kpacuble kHuru. Ocobo oxpaHsieMble
npupoansie Teppuropun (OOIIT). borannyeckue caznbl U 300JI0THUECKUE TTAPKH.

OcHOBHbIE MPHUHIMIBI YCTOWYMBOTO PAa3BUTHUS 4YelOBEYeCTBA M MpupoAbl. PanmonanbHOe
MPUPOJIOTIONB30BAHUE U COXpaHEHHE OHoIornyeckoro pasHooOpasus 3emun. OOmmMe 3aKOHOMEPHOCTH
rJI00AMBHBIX JKOJOTHYECKMX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEpOSATHHIC
MOCTIC/ICTBHSL.

Pa3BuTHe MeETOJOB MOHUTOPHHIA pAa3BUTHUSl OMACHBIX TEXHOTCHHBIX MpoieccoB. CucmemHvie
uccnedo8anuss nepexooa K pecypcocbepezaroujeii U KOHKYPEHMOCnocooHou suepeemuxe. buonocuueckoe
pasnoobpazue u obuopecypcvl. Hayuonanvuvle ungopmayuonnvie cucmemvl, odecnewusaroujue 00OCmMyn K
ungopmayuu no cocmosiHUI0 OmoenbHblX U008 u sxocucmem. OCHOB8bI dIKOpeabuIUMAayUU IKOCUCMeEM U
cnoco606 6opvobL ¢ buonospedtcoeHusmMuU. Pexoncmpykyus MopeKux u Ha3emMHuLX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «3arps3HeHue atMocdepsl», «3arps3HeHre Tuiapochepbl», «3arpsa3HeHHe
nouBb», «l[lapaukoBeid  3PdexT», «Ocobdo oxpaHseMble NPUPOIHBIC TeppUTOpHH», «Mojenu
YIPaBISIEMOT0 MUPaAY.

O6opynoBanue: Qororpaguu OXpaHIEMBIX pAcTCHHW W KUBOTHBIX KpacHoil kuHurm Poccuiickoii
®enepanun, KpacHoi KHUTH perroHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IPOI'PAMMbBbI 110 BHOJIOTHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYYAIOIIMMHUCSA MPOrpaMM
CpeaHero oo1ero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType NHMUHOCTHBIX PE3yIbTATOB OCBOCHHMSI MPOTPAMMBbI MO OMOJIOTHH BBIJCIEHBI CIEIYIOIIHIe
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIUMUCS POCCHICKON T'Pa)XTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOMPENEICHUIO, HAluuue mMomugayuy K oOy4eHHUI0 OHOJOoTruw,
yenenanpaeienHoe paszeumue BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH u
UCTOPUYECKUX TPAAULIMN Pa3BUTHUS OMOJOTHYECKOTO 3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOIUXCSI
PYKOBOJICTBOBATbCSl B CBOEH AESITENBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MPUCYILIUMHU CHCTEME
OuoI0THYecKoro 00pa3oBaHus, Haluuue NPAsoCO3HAHUS IKOIOTUYECKON KYIbTYPBI, CHOCOOHOCMU CINABUNMb
L[EJIU U CTPOUTH JKU3HEHHBIE MJIaHbI.

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMBbl 10 OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YueOHOH U
BOCIIUTATEIbHONW JESTEIbHOCTU B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKUMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMU, IPUHATHIMH B OOIIIECTBE MPaBUIAMH U HOPMaMH
MOBE/ICHHUS U CIIOCOOCTBYIOT IpoLleccaM CaMOIIO3HAHMs, CaMOBOCIMTAHHUS U CaMOpa3BUTHUS, Pa3BUTUS
BHYTpPEHHEH MO3UIINU JTUYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOIOPAIKY, YEIOBEKY TpyAa U
CTaplUIeMy IOKOJIEHHIO, B3aMMHOIO YB@)KEHUs, OEpEKHOTO0 OTHOLIEHUS K KYJIbTYpHOMY HAclIEIUI0 U
TpaZuLAAM MHOTOHAIlMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Npupoae U OKpyXKarollel cpeae.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO mpenMera «buonorus» A0IKHBI OTpakaTb TOTOBHOCTD
U CHOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBAThCS CHOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JMYHOCTH,
CUCTEMOM II€HHOCTHBIX OpHEHTAlUil, TMO3UTHUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOLIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrOo OOIIEeCTBA, paCIIUpEHUE >KU3HEHHOTO OIbITa M ONbITa
NeSITEIbHOCTH B TPOLIECCE pealli3allid OCHOBHBIX HAIIPaBJIICHUN BOCIUTATENbHOM JEsTENbHOCTH, B TOM
qlCJIe B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

Cc(OPMHPOBAHHOCTh I'PAXKAAHCKON MO3ULUU 00yUaIOMIerocss Kak akTUBHOT'O M OTBETCTBEHHOT'O YJIeHA
POCCHIICKOTO 00IIIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHHUE 3aKOHA U ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITETbHOCTU MPHU CO3JAaHUM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHIITOJIHEHUU OUOJIOTHUECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTH OMPEAETATh COOCTBEHHYIO TO3MIIMIO TIO0 OTHOIICHHUIO K SBICHUSIM COBPEMEHHOW >KU3HU
U OOBICHATE €€;

YMEHHE YYHTHIBATh B CBOUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JTIOACH C
pa3HbIMH YOEKICHUSIMH, KYIbTYPHBIMHU IIEHHOCTSIMU M COLUAIBHBIM MOJ0XKEHHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOIIECCE COBMECTHOTO BBHIMOJIHEHUS YU€OHBIX, MTO3HABATENbHBIX U
UCCIIEIOBATENbCKUX 33]1a4, YBAXKUTEILHOTO OTHOILIEHUSI K MHEHHIO ONIIOHEHTOB MPH O0CYKACHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COAECPHKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKON TPa’kJaHCKOM HMJIEHTUYHOCTH, MAaTPUOTU3MA, YBOKEHUS K CBOEMY
HapOAy, YYBCTBA OTBETCTBEHHOCTHU nepen PoauHoM, ropiocT 3a CBOM Kpai, cBOK PoauHy, CBOM SI3bIK U
KYJbTYpY, IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHAILHOTO Hapoaa Poceun;

LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIEINIO U aMSITHUKAM IPUPOJIbl, JocTHKEHUSAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPY/E;

CIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUHCKMX YUYEHBIX B CTAHOBIEHHE M pa3BUTHE OWOJOTHH,
MOHMMAaHUs 3HAueHUs OMOJOTMM B TMO3HAHUU 3aKOHOB MPUPOJIbI, B JKU3HU YEJIOBEKa U COBPEMEHHOTO
o01ecTBa;

ueitHas yoexxI€HHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTh OIICHWBATh CUTYallMl0 M MPUHUMATh OCO3HAHHBIE PELICHHs, OPHEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MIPUHATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULIMAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOUAs SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHHE SYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIJICHHE MPOSIBIATh KauecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢usuveckoro BocnuTaHus, (GOPMHUPOBAHMSA KYJbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
os1aromostyums:

MOHMMAaHKE U peasin3alus 3J0pOBOro u 6€30nacHOro 0opasa KU3HU (310pOBOE MUTAHUE, COOIIIO/ICHHE
TUTHCHUYECKUX TIPABWJI M HOPM, cOATaHCUPOBAHHBIN PEXUM 3aHATUM M OTJbIXa, peryispHas (usnyeckas
aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOUIEHHUSI K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE IIEHHOCTH TMPaBWJI HMHIUBUIYaTbHOTO M KOJUIEKTHBHOTO OE€30MacHOTO IOBEACHUS B
CUTYaIUsX, YTPOXKAIOUINX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUs alKOTrOJs, HAPKOTUKOB,
KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOM [I€ATENHOCTHM TEXHOJIOTMYECKOM U COLMAIbHOM HaINpaBIECHHOCTH,
CIOCOOHOCTh MHMIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TaKyIO 1€ATE€IbHOCTD;

HMHTEpEC K pa3Iu4HbIM cepam mpodheCcCHOHATBLHOM NESTENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynyiieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;

7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:
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HKOJIOTHYECKH IIeNIecO00pa3HOe OTHOLICHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emjie, OCHOBE €€
CYLIECTBOBAHMS,

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYphI: IPUOOPETEHHE OMNBITA IUIAHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MOJKHBIX IIOCJIEICTBUN I OKPYXKAIOIIEH CPEIbl;

OCO3HAHME TTI00AIBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX PelIeHuUs;

CIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble NPU H3YYEHUM OWOJOTMM 3HAaHHUA WU YMEHUS IpHU
peleHn: mpooieM, CBA3aHHBIX C PAlMOHAIBHBIM IIPHPOJIONIONIB30BaHIEM (COOIIIOICHHIE TTPaBHUII TOBEICHUS
B IIPUPOJAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECUS B HJKOCUCTEMAX, OXPAaHY BHUAOB, DKOCUCTEM,
ouochepsl);

aKTUBHOE HENPHUATHE JCUCTBUM, NPHUHOCAIIMX BpPEI OKPYKAIOWIEH NPUPOSHOU Cpele, yMEHHE
MIPOTHO3UPOBATh HEOJIATONPUATHBIE SKOJOTMYECKHE TIOCIEACTBUS MNPEANPUHIUMAEMBIX JCHCTBUA H
IIPEIOTBPALATH HUX;

HaJIMYUE€ PA3BUTOrO 3KOJIOTMYECKOI'O MBIIIJIEHHS, 3KOJIOTMYECKON KYJIBTYpbI, ONBITa JESATEIbHOCTH
9KOJIOTMYECKOHN HAIIPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI UMY B [TO3HABATEIIBHOM, KOMMYHUKAaTUBHOU
U COLMAJIBHON IIPAKTUKE, TOTOBHOCTHM K YYacCTHI0O B IIPAKTUYECKOM JEATEIBHOCTH SKOJIOIMYECKOU
HaIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
OO0IIECTBEHHOM NMPAKTUKU, OCHOBAHHOTO Ha JINAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJINKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIbTYphl KaK CpPEACTBA B3aUMOJICHCTBUS MEXKIY
JIOJbMU U ITIO3HAHUS MUDPA;

[IOHUMaHUE CelM(PUKU OMOJIOTUN KaK HayKH, OCO3HaHMs €€ poju B (POPMUPOBAHUU PALUOHAIILHOTO
Hay4YHOT'O MBIIIJICHHS, CO3JIaHMM LIEJIOCTHOTO IPEJCTaBICHUsI 00 OKpYy)KalolleM MHUpE KaK O €IUHCTBE
IPUPO/bI, 4YEJIOBEKa W OOILIeCTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHHH MpolIemM
COXPAaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW NMBWIM3ALMHU: OOECTIEYeHHS HOBOTO
YPOBHS pa3BUTHUS MEIULMHbI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PEeCypCHbIE
npoOJIeMBbl Pa3BUTHS UYEIOBEUECTBA, IMOMCKA MyTEH BBIXOJA M3 TIIOOATBHBIX JKOJIOTUYECKHX MPOOIeM |
obecrieyeHus nepexojia K yCTodMBOMY pa3BUTHIO, pallMOHAILHOMY UCIIOJIb30BaHMIO MPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LEJAX MOBBILIEHUS OOIIEH KyIbTYpBI,
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAJIbHOW IPaMOTHOCTH O0yYaroIuxcs,
bopmupyeMoii TpH n3yueHUH OHMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HaHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCMOJIb30BaTh MOJydaeMble 3HAHMs JJs aHajau3a U OOBSICHEHHUS SBJICHUH OKpPYKAIOIIEro MHpa H
MIPOUCXOSAIINX B HEM U3MEHEHU, yMEHHE J1elaTh 000CHOBaHHbIE 3aKIIIOYEHHS] HA OCHOBE HayYHBIX (DaKTOB
Y UMEIOLINXCS JAHHBIX C LENIBIO MOTYYEHNs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIIOJIb30BATh OMOJOTMYECKUE 3HAHUS [JIs peuieHus mnpoljeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE IEHHOCTM HAyYHOW JEeATENbHOCTH, TOTOBHOCTh OCYLIECTBIISITH INPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSTENIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMpPEPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3ysibTaThl OCBOEHHs yuyeOHOro mpeamera «buoiorus» BKIIOYAIOT: 3HAUMMBIE
s GOPMHUPOBAHMUS ~ MHPOBO33pEHUS  OOYYAIOIIMXCS  MEXAMCHMUIUTMHApHbIE  (MEXIIPEJIMETHBIE)
oOIeHayYHbIE TOHATHUS, OTPaKaIOIIME LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CIEUU(PUKY METOA0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, SHEPIHUs, SIBIECHUE, MPOLECC, CHUCTEMA,
Hay4HbIM (hakT, MPUHIUIN, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHUE, HaOJIo/eHuE,
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U3MEpEHUe, OKCICPUMEHT W JpyTue); yHHUBEpCAIbHbIE Yy4eOHble JelcTBUs  (TIO3HABATENbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), o0ecrieunBaroue GopMupoBanue (yHKIIMOHATLHON TPAMOTHOCTH U
COLIMATILHONW KOMITETEHIIMH OOYYarOIIMXCS; CIHOCOOHOCTh OOYYaIONIUXCsl HCIOJb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWSA U  YHUBEpCaJbHble YyueOHble JIeHCTBUS B
ITI03HABATEJILHON U COLMAIbHOW ITPAKTHKE.

B pesynpraTe n3ydeHus OMOJIOTMM Ha YpOBHE CpEAHEro oOIero oOpa3oBaHHs y 00yYaroIIerocs
OyayT chOpMHUPOBaHBI TO3HABATEIIBHBIE YHUBEpPCAIbHBIC Y4YeOHBIC JIEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCcajbHble YueOHble IEWUCTBUSA, PETYIATHUBHBbIC YHHUBEpCAIbHbIC y4eOHblE AEWCTBUSA, COBMECTHAs
NS TEIbHOCTD.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS IMPOTPaMMBbI CpEIHEro o0Iero o0pa30BaHUS JIOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPH OCBOCHHHM 3HAHWK MPUEMBI JIOTUYECKOTO MEBIIIICHUS (aHamu3a, CHUHTE3a,
CpaBHEHUs, KiaccuUKaIu, o0OOIIEeHUsI), PACKPBIBATh CMBICT OHWOJOTHYCCKUX TOHITHH (BBIACISATH HX
XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTHUMH ITOHSATUSIMH );

OTpeAENATh LENH JAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHHS, COOTHOCHTH
PE3YNIbTaThI NEATSIIEHOCTH C TTOCTABIICHHBIMU IEJISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHU KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKHE pPACCYXICHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

MIPUMEHSITh CXEMHO-MOJICIIBbHBIC CPEICTBA JIJISl IPEICTABICHUS CYIIECTBEHHBIX CBS3CH U OTHOIICHHIA B
U3Yy4aeMbIX OMOJIOrMYeCKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOTO POJAA, BBIIBIECHHBIX B PA3UYHBIX
WH()OPMAMOHHBIX HCTOYHUKAX;

pa3zpabaThiBaTh IJIaH pELICHUS MPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTHBBI B JESTENBbHOCTb, OLCHHUBATh COOTBETCTBUE DPE3YyJbTATOB LEJSIM, OIICHHBATH
PUCKH TIOCIICACTBHIA NESTSILHOCTH,

KOOPJIUHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE MPU PELICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TEHCTBHUS:

BIIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATENbCKOM M IPOEKTHOM eATEeIbHOCTH, HAaBBIKAMH Pa3pelIeHus
po0JIeM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX
3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

WCIIOJIb30BATh PA3JIMYHBIC BUIBI JACSITCILHOCTH IO IMOJTYICHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B YYEOHBIX CUTYyallUsSX, B TOM YHCJIE MPU CO3JAaHUHM Y4EOHBIX H
COIMAJILHBIX MPOCKTOB;

(GhopMUPOBATh HAYYHBII TUI MBILIUICHUS, BIAJETh HAYYHON TEPMUHOIOTHEHN, KIIOYEBBIMU MOHATHIMH
1 METOJIaMH;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTENbHON NEATENbHOCTH W JKU3HEHHBIX
CUTYaITUsX;

BBISIBJISITh TPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyaJIM3MpPOBATh 3a/auyy, BBIIBUTaTh TUNOTE3Yy €€
pelleHrs, HaXOJHWTh apryMEHTHI JUIS JIOKA3aTeIhCTBA CBOWX YTBEPXKICHUH, 3a/JaBaTh MapaMeTpbl M
KPUTEPUHU PEIICHUS;

aHAJIM3WPOBATh TOJTYYCHHBIC B XOJ€ PEIICHUS 3a7add pPe3y/IbTaThl, KPUTHYECKH OIEHWBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIN OITHIT;

OCYIIECTBIISITh  IEJCHANPABICHHBIA MMOUCK TMEpPeHoca CpeICcTB U Crmoco0OB  JCHCTBUS B
poeCCHOHAITBHYIO CPENy;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATETbHOCTH;
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YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC WJCH, NpEAaraTb OpUTMHAIBHBIC MOJIXOMABI M PEIICHUS, CTaBUTh MPOOJIEMBI U
3aJ]auu, JOMYCKAIOIMe albTepHATUBHBIEC PELICHUS.

3) padora ¢ ungopmanmei:

OpPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpMaruu (TeKcTe y4eOHOro IMOocoOHs, Hay4yHO-
HOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JIaHHBIX, B
WuTepHere), aHanM3upoBaTh HHPOPMALMIO pa3IMYHBIX BUAOB U (OPM TNPEACTABICHUS, KPUTHYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEPOTHBOPEYHBOCTD;

(GbopMyIHpOBAThH 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU MOMCKE M 0TOOpE OMOJIOTHYECKON
uHpOpMaIMY, HEOOXOIMMOM JJIS BBITOJIHEHNS YI€OHbIX 3a/1a4;

npuoOpeTath  OMBIT  HCIOJNB30BaHMA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYpPY aKTHBHOTO MCIIOJIB30BAHHSI PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY NpEACTaBICHUS OMOIIOTMYECKON HH(bOpMaIu
(cxemsl, TpaduKH, AUArpaMMbl, TAOTUIBI, PUCYHKH U APYToe);

MCIOJIb30BaTh HAYYHBIH A3BIK B KayeCTBE CPEACTBA MpH paboTe ¢ OMOIOrHYecKoil MHpOpMaIHen:
NPUMEHATh XUMHYECKHe, (pu3ndeckue W MaTeMaTHYeCKHe 3HAaKM M CHMBOJBI, (GopMmysnbl, abOpeBuatypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH pACIIO3HABaHUS M 3aIIUTHl MH(pOpManuu, MHOOPMALMOHHON 0e30ImacHOCTH
JMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHMKALMH BO BCeX cdepax J>XHM3HM, aKTUBHO YYacTBOBaTh B JUAJIOTE WIH
IMCKYCCHH TI0 CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHTENIBHO BBITIOJHEHHS IPEUIaracMoil 3aJadyd, YYUTHIBAaTb MHTEPECHl M COTJIACOBAHHOCTH MO3MIHNA
JPYTUX YYaCTHUKOB JMAJIOTA WU IUCKYCCHUN ),

pacno3HaBaTh HeBepOanbHBIE CpEICTBAa OOIICHHSA, IOHMMAaTh 3HAYEHHE COIHAJIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS KOH(DIMKTHBIX CUTYaIlUi, YMETh CMSATYATh KOH(IUKTHI U BECTH MIEPETOBOPHL;

BJIAJICTh PA3IMYHBIMU CIIOCOO0aMH OOLIEHUS M B3aUMOACHCTBHS, IOHMMAaTh HAMEPEHUsS IPYrux
JIOCH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY W B KOPPEKTHOH (opme (GopMynnpoBaTh
CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIBb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh W UCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJILHOW PaOOTHI MPU PEUICHUU
Ouosiornyeckoil  mpoOiemMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTb  INPHUMEHEHHs  TIPYNIOBBIX  (HopM
B3alMOJICHCTBUS NMPU pEeUIeHUH yueOHOU 3a/1auH;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)X/IOTO WIeHa KOJUIEKTHBA;

NPUHUMATh 1T COBMECTHON JeSTETbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATh JAECUCTBUS O €€
TOCTIDKEHHUIO: COCTABJIATh TUIAH JEHCTBUHN, PacIpeeisAiTh PO ¢ YIETOM MHEHHH yJaCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KAKIOTO YyJYacTHHKAa KOMaHABI B OOUIMHA pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

MpeJuIarath HOBBIE MTPOEKTHI, OIICHUBATH WUJCH C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEJICHHE B PA3IMYHBIX CHUTYAlHAX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amus:

WCITIOJIh30BaTh OMOJIOTHUYECKHE 3HAHWS IS BBIBJICHUS MPOOJIIEM W WX PEIICHWs B JKU3HEHHBIX H
y4eOHBIX CUTYyaLUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH IIEJIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JCHUCTBHUSIX
Y TMIOCTYIKAaX MO OTHOILIEHUIO K )KUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3/IOPOBBIO OKPY)KAOLIHX;
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CaMOCTOSTCIIBHO OC}’H.[CCTBJISITB HO3HaBaTeJ'H>HYIO JACATCIIbHOCTDb, BBIABIIATH HpO6JIeMI>I, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIbHON JEATEILHOCTH U KU3HECHHBIX CUTYAIIHSIX;

CaMOCTOJSTCIIBHO COCTaBJISATH IIJIaH pGH_IGHI/ISI HpOGHGMBI C y‘-IéTOM HNMCHOIIIUXCS pecprOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPETOYTCHHI;

aaBaThb OL[GHKy HOBBIM CI/ITyaLII/ISIM;

pacHIMpsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUH;

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

OIICHUBATh MIPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO LIIMPOKOW 3PYIUIIMU B Pa3HBIX 00JacTAX 3HAHUM,
MTOCTOSIHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JICITCIBHOCTh, OIICHUBATh COOTBETCTBUE
pe3yIabTaTOB LIEJISIM;

BJIQJICTh HABBIKAMHM TIO3HABAaTEIBLHOH pEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUU U
MBICIMTENIBHBIX MPOLIECCOB, UX PE3yIbTATOB U OCHOBAHUI, UCIIOJIB30BaTh MPUEMBI pe(ICKCHH TSI OLICHKH
CUTYaIlMH, BEIOOPA BEPHOTO PEIICHHUS;

YMGTI) OILICHHUBATH pI/ICKI/I nu CBOGBpeMeHHO HpI/IHI/IMaTI) peHIGHI/IH 110 UX CHHXKCHHUIO,

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0sT M APYTrUX:

MPUHUMATD ce0s1, TOHMMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

IIPUHUMATh MOTUBEI U apIyMEHTBI IPYIUX MPU aHAJINU3€ PE3YIbTaTOB AEATEILHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO JPYTUX HA ONIMOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUHU APYTOTrO YEIOBEKa.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUs yueOHoro npenmera «buonorus» Ha yriayoiéHHOM
YpPOBHE OPHEHTHUPOBaHBI Ha obecnedeHne NPOPHILHOrO 00ydeHus oOydarommuxcs Owuonoruu. OHHU
BKJIIOYAIOT: crienuduyeckue JUisi OMOJIOrUY HayyHble 3HAHUS, YMEHHS U CIIOCOObI AEHCTBUI 110 OCBOCHMIO,
MHTEpIIpeTalMi U MPeoOpa30oBaHUIO 3HAHUM, BHUJbI JEATEIBHOCTH IO IOJYYEHHUIO HOBBIX 3HAHUN U MX
NPUMEHEHUIO B PpA3JIMYHBIX Y4YeOHBIX, @ TakKe B pealbHbIX >KU3HEHHBIX cUTyalusx. I[IpenmerHble
pe3yJIbTaThl MIPEICTAaBICHBI IO FOJaM U3yYEHUSI.

[IpenmetHble pe3yibTaThl OCBOEHHsI YyueOHoro mnpeamera «buonorus» B 10 knacce OTKHBI
OTpaXkaTh:

C(OPMHPOBAHHOCTh 3HAHUI O MeCTe M pOJU OMOJIOTMM B CHUCTEME ECTECTBEHHBIX HAayK, B
(OpMHPOBAHUU €CTECTBEHHO-HAYUYHON KapTHHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOJABI U PEIIEHUHU podiieM
palMOHAIBHOTO MPUPOJIONOIb30BaHUSA, O BKIAJE POCCUHCKUX M 3apyOeKHBIX YYEHBIX B pa3BUTHE
OouoJjoruy;

BJaJICHUE CHUCTEeMOHl  OWOJIOTMYECKUX  3HAHWUM, KOTOpas  BKIIOYAeT: OCHOBOIIOJArarolue
OMOJIOTUUECKNE TEPMUHBI U MOHATUS (’KU3Hb, KJIETKA, OPTaHU3M, METa0O0IN3M, TOMEOCTa3, CAaMOPET YIS,
CaMOBOCIIPOM3BE/ICHUE, HACIEJACTBEHHOCTh, M3MEHUUBOCTh, POCT U DPAa3BUTHE), OUOJIIOTHYECKUE TEOPHH
(xnerounas teopus T. [llBanna, M. llneiinena, P. BupxoBa, XxpomocoMHas Teopust HaciaeacTBeHHOCTH T.
Moprana), yuenus (H. M. BaBumoBa — 0 meHTpax MHOrooOpasuss M HpPOMCXOXAEHUS KyJIbTYpHBIX
pacTeHuil), 3aKOHBI (€IUHOOOpa3us TMOTOMKOB TIEPBOTO TIOKOJICHHsI, PACHICTUICHHUS, YHCTOTHI TaMeT,
HE3aBHCHMOTI0 HacyiejoBaHus ['. MeHens, roMOJIOTHUECKUX PAJOB B HaciaeACTBEHHON n3MeHunsoctu H. U.
BasusnoBa), mpyHIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJAaMH HAyYyHOrO T[IO3HAHMS, HCHOJB3YEMBIX B OHOJOIMYECKHX
HCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIIENIATH CYLIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KIETOK MPOKApHUOT U JYKapHoOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hclie OaKkTepHii, rpuOOB, paCTeHU, )KUBOTHBIX U
YeJIOBEKa, CTPOEHUsT OpPraHoB U CHUCTEM OpPraHoB pPACTEHUM, JUBOTHBIX, YEJIOBEKa, IIPOLECCOB
KHU3HEIESATENbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pAacTeHMH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IpoIleccOB: OOMeHa BelecTB (MeTabonM3M), MPEBPAIIECHUsT DSHEPruu, OpOKEHHs, aBTOTPOPHOrO H
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reTepoTpoPHOro THUIOB NHUTAaHUSA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa,
SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHS, PAa3MHOXKEHMsI, MHIMBUAYAJIBHOIO Pa3BUTUS OpraHu3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBHSI T€HOB, I€TEPO3HCa, HCKYCCTBEHHOTO 0TOO0PAa;

YMEHHUE YCTaHaBJIMBaTh B3aUMOCBSA3M MEXAY OPraHOMJIAMH KJIETKH U HUX (QYHKLHUSAMH, CTPOCHUEM
KJICTOK Pa3HBIX TKAaHEH M MX (YHKIUAMH, MEXIYy OpraHaMHi U CUCTEMaMH OPraHOB y PACTCHUH, KHUBOTHBIX
U 4YeJoBeKa U UX (QYHKIMSAMM, MEXIY CUCTEMaMH OPraHOB U UX (DYHKIUSAMH, MEXIy dTanaMu oOMeEHa
BEIIECTB, ATallaMH KJIETOYHOTO LHMKJIA M >KU3HEHHBIX IMKJIOB OPraHWU3MOB, STallaMd SMOPHOHAIBLHOTO
pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (haKTOpaMH cpeJibl OOUTaHHUS;

YMEHHE BBIABIATH OTJIMYUTENbHBIE MPU3HAKHU JKUBBIX CHUCTEM, B TOM YMCIIE PACTEHUMH, KUBOTHBIX U
YeIJI0BEKA;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY
IUI JOKa3aTeNbCTBA POJACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYILI;

YMEHHME pellaTh OMOJIOrMYeCKHe 3aJauyd, BBIIBISTH I[PUUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY
UCCIIelyeMbIMH OMOJIOTUYECKUMH TPOLIECCAaMU U SIBICHUSIMM, J€J1aTh BBIBOJBI M NPOIHO3bI HA OCHOBAaHUU
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIOJHATH JIAOOPAaTOpHBIE U NpaKkTHYecKue paboThl, cOOMOAATh MpaBwia MpH padore ¢
y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, IPOBEPATh UX HKCHEPUMEHTAIBHBIMU CPEACTBaMU, (POPMYIUPYsI LEb
HCCIIEIOBaHMsI, aHAIM3UPOBATh NOJyYEHHbIE PE3YJIbTAThI U AENaTh BbIBObI;

YMEHHUE Y4acTBOBaTh B y4yeOHO-HCCIEI0BATENbCKONH paboTe MO OMOJIOTUM, SKOJIOTMU M MEIMLIMHE,
MPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB, M MyOJIMYHO MPEICTABIATH MOJyYCHHBIE PE3yIbTAThI
Ha YYEHUYECKHUX KOH(EepEeHIUX;

YMEHHE OIIEHWBATh JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBAaHMKA B 00JacCTH OWOJOTHH H
MEIULUHBl (KJIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBIEHHOE M3MEHEHUE TIE€HOMa M
CO3/1aHHE€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BbIOOp Oyayled mpodeccuOHaIbHON AEATENbHOCTH B 001aCcTH
OMO0JIOTHH, METUITHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIICKOTO X03AHCTBA, MUIIEBON MPOMBIIIUIEHHOCTH,
yrIIyOnsTh IO3HABaTeNbHBIH HWHTEpEC, HANpaBIECHHbIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccur U MPOAOIDKEHHE OMOIOrHYecKoro 00pa3oBaHus B OPraHU3alUsIX CPEJIHEro NpodecCuoOHaIbLHOTO
Y BBICIIIETO 00pa30BaHMsL.

[IpeameTHbie pe3ynbTaThl OCBOCHHS ydeOHoro mnpenmera «buonorus» B 11 Knacce TOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJU OHOJOTMM B CHCTEME ECTECTBEHHBIX HAayK, B
(GOpMHPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B TMO3HAHUHM 3aKOHOB HPUPOIBI U
pEIIeHNN SKOJOTMYECKUX Mpo0JIeM 4YeloBe4YecTBa, a TAaKKE€ B PELUIEHWH BOMPOCOB PALMOHAIBLHOTO
IPUPOJIOTIONB30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOIO OTHOUIEHHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIE POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHUE BIIQJIETh CUCTEMOW OMOJIOrMYecKHX 3HAHWM, KOTOpas BKJIIOYAET ONpEeJeseHUs U MOHUMaHHue
CYUIHOCTH OCHOBOIIOJAralolUX OHOJOTMYECKMX TEPMHUHOB M MOHATHM (BUZ, SKOcUCTeMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BoonMoHHas Teopus Y. JlapBuHA, CUHTETHUYECKas! TEOPHUs IBOJIOLUM), YUCHUS
(A. H. CeBepuoBa — 0 myTsax W HampaBiieHusix 3Boirouuu, B.M. Bepnaackoro — o Ouocdepe), 3akoHBI
(renernyeckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apoasimeBoro cxoacrsa K. M. bapa), npasuia
(muaumyma FO. JIubuxa, >KOJIOrMYECKOM NHpaMuibl SHEpruu), runoressl (rumoreda «vupa PHK» V.
I'unbepra);

yYMEHHE BIaJIeTh OCHOBHBIMH METOJIaMH HAYYHOI'O TO3HAHMS, UCIOJB3YEMBbIMH B OHOJIOTMYECKUX
HCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M SKOCHCTEM (OMHCaHHe, U3MepeHHe, HaOJroJeHHe, SKCIEPUMEHT),
Croco0aMy BBISIBJICHHSI U OIIEHKU aHTPOIIOT€HHBIX U3MEHEHUHN B IPUPO/IE;

YMEHHUE BBIACIATh CYILIECTBEHHbIE IMPHU3HAKH: BHJOB, OHOIrE€OIIEHO30B, IKOCHCTEM M OHOChEpHI,
CTaOMJIM3UPYIOLIET0, JBMXKYIIETO M Pa3pbIBAIOIIErO €CTECTBEHHOTO O0TOOpa, alIonaTpuyeckoro u
CHUMITaTPUYECKOTO BUA000pA30BaHMs, BIUSHMS JBIDXKYIIUX CHJI SBOJIIOLUM Ha TE€HO(OHA MOIMYISAILUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefie 0OMTaHUs, YepeI0BaHusl HAPaBICHUI 3BOMIOINH, KPYrOBOPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCUCTEMAX;
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YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIy IMPOLECCAMU DSBOJIONUHU, JBIKYIIUMH CHIIAMHU
aHTPOITOTeHEe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U PUCTIOCOOICHUSIMHI K HUIM OpPTraHH3MOB;

YMEHHE BBISBISATh OTIMYUTENBHBIC MPU3HAKHM JKUBBIX CHUCTEM, MPHUCTOCOOIECHHOCTh BUIOB K Cpenie
OOWTaHUs, a0MOTHYECKUX M OHOTHYECKUX KOMIIOHEHTOB HKOCHCTEM, B3aWMOCBS3CH OpPraHM3MOB B
COO0O0IIEeCTBAX, AaHTPONIOTEHHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIONINE apTyMEHTBI, OHOJIOTUYECKYIO TEPMUHOJIOTHIO H CHMBOIHKY
JUIS I0KA3aTelIbCTBA POJICTBA OPTaHM3MOB PA3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHH3MOB U
cpenpl OOWTaHMS, CJUHCTBA YEJIOBEUSCKUX pac, HEOOXOJUMOCTH COXpPAaHEHHsS MHOT000pasvsi BHIOB H
9KOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MIPUPOJIBI M YEIOBEUYCCTBA;

YMEHHE peliaTh OHOJOTMYECKHE 3aJaud, BBIABJIATH MPUYUHHO-CICJCTBCHHBIC CBSI3U MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKIUMH TPOIECCAMH M SIBJICHHSIMHE, JI€1aTh BBIBOJBI U MPOTHO3bI HA OCHOBAHUH
MIOJTyYCHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOJTHATH JTAOOPATOPHBIE W TMPAKTHUECKHWE padOThI, COONIOAATh MpaBHIIa MPU padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh TUTIOTE3bI, POBEPATH UX IKCIEPUMEHTAIBHBIMU CPEIACTBAMH, (HOPMYIHUPYS e
WCCIICIOBaHMSI, aHATU3UPOBAThH MOJYYCHHBIC PE3YJIbTAThI U JI€TaTh BHIBOIBI;

yMEHHE Y4acTBOBATh B YUEOHO-HMCCIIEIOBATEILCKON paboTe M0 OMOJIOTUM, SKOJOTUU U MEAMIIMHE,
MPOBOJIMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MYOIMYHO MPEICTABIAThH MMOJIYUYCHHBIC PE3YIbTAThI
Ha YYCHUYECKHX KOH(PEPCHIINSX;

YMEHHUE OIICHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUU JKU3HH, YEJIOBEKA M YEIIOBEYECKHUX pac, O
MIPUYMHAX, TTOCIEACTBHAIX U CIIOCO0aX MPEOTBPAIICHHUS TTI00ATBLHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBISATh OCO3HAHHBIN BHIOOp Oyaylied mpodecCHOHATBHON ACATEIBHOCTH B 00JIACTH
OHMOJIOTHH, 3KOJOTHH, MPUPOIOIOIb30BAHMS, METUIIUHBI, OMOTEXHOJOTHH, IICUXOJIOTUH, BETCPUHAPHH,
CEIIbCKOTO XO3SICTBA, MUIEBON MPOMBIILICHHOCTH, YIIyOIsSTh MMO3HABATEIbHBIN MHTEPEC, HAIIPABICHHBIH
Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOMIEH MPOPECCHH M MPOJIOJDKEHUE OHMOJIOTHYECKOTO O0pa3oBaHUS B
OpraHu3aIMsIX CPEAHEr0 MPOPECCHOHATBHOTO H BBICIIIEr0 00pa30BaHusl.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/n I:;;?;Z';f;::me pazieaon " Tem Beero Kontpoabsubie IIpakTuueckue f)%p;)?l? OOBB:TI:J)EHH e
padoThI padoThI pecypebi
1 buonorus xak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE 2
3 buonorus kinerku 2 0.5
4 XHUMHUYECKash OpraHu3alys KIETKU 10 1
S) Crpoenne U QyHKIIUH KICTKH 8 2
5 OOmMeH BeliecTB M MPEBPAICHHE YHEPTUH B 9 1
KJIETKE
7 HaCJ'Ie,[[CTBeHIfaSI nHpopmanus oo 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKH 6 1
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mMHOXeEHHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eHeTnka — Hayka O HacleJICTBEHHOCTH M 5 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 broTexHonorus U CUHTETHYECKas OMOJIOTHs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 0 13
11 KJIACC
Ne ni/m HaunmenoBanme  pasgesoB  u  tem KosmmyecTBo yacos DJIEKTPOHHBIE
NPOrpaMMbl Bcero Konrtpoasubie IIpakruueckne (uH(ppoBbIe)
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padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
1 3apoxieHue W Pa3BUTHE HBOJIOIHOHHBIX 4
MIPEJICTABICHUA B OMOJIOTUHU
2 MukposBOIIONHUS U €€ Pe3yJIbTaThl 14 2
3 MakposBoronus U €€ pe3ysbTaThl 6
4 [IpoucxoxxaeHne W pa3BUTHE KHU3HH Ha 15 15
3emiie
5} [TpoucxoxaeHue yenoBeka — aHTPOIIOTeHE3 10 1
DKOJIOTUS — HayKa O B3aMMOOTHOIICHHSX
6 OpraHW3MOB W HAJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpYXKaromIei cpenoi
7 Opranusmsl 1 cpesia OOUTaHUS 9 1.5
8 DKOJIOTHS BUJIOB U MOIMYJISIIIUI 9 0.5
9 DKoJIOTUsL  COOOIIECTB.  DKOJIOTHYECKHE 12 05
CUCTEMBI
10 buocdepa — rinobanbHas SKocucTEMA 6
11 UenmoBek U OKpyKaroIas cpesa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 0 7.5
MOYPOUYHOE ININTAHUPOBAHUE
10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
(]
Jl'j;_ﬂ Tema ypoka Bcero Kontpoapipie  Ipakruteckue llf:;‘?eﬂl/lﬂ :)I;[[?al;zllzl;feﬂbﬂble
padoThI padoThI pecypes
1 buonorus kak KOMIUIEKCHas Hayka M Kak 1
4acTh COBPEMEHHOT0 00IIIecTBa
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2 JKuBble cucTeMbl U X CBOMCTBA 1
3 YpoBHeBas OpraHu3anus >KUBbIX CUCTEM 1
4 Hctopusi OTKpBITHS W U3YyYEHUS KIIETKHU. 1
Kierounas reopus
Metoapl  MOJEKYJISPHOW UM KIETOYHOH
ouonoruu. Ilpaktuueckas padora «M3yuenue
5 METO/IOB KJIETOYHOM OuoI0rHH 1 05
(xpomarorpadus, anekTpodopes, '
muddepeHManbHOe  LEHTPUPYrHpOBaHUE,
[TLIP)»
6 XUMHUYECKUH COCTaB KICTKU 1
7 MuHepanpHble  BelleCTBa  KJIETKH,  UX 1
Ouosoruueckas poib
Opranuyeckue BelIeCTBa KIETKU — OENKH.
8 Jlabopatopnass ~ pabora  «OOHapyxenume 1 0.5
0ENIKOB C TOMOIIIbIO KAYECTBEHHBIX PEaKIUII»
9 CpoiictBa, kmaccupukanus ¥ QyHKIHH 1
OenKoB
10 Opranvueckue  BellecTBa  KJIETKH — — 1
YIIIEBOIbI
11 Oprannydeckue BenecTBa KICTKH — JIUIHIbI 1
Hyxnennoseie kucnorel. JIHK u PHK.
12 Jlaboparopnas  pabora  «lccrnegoBaHue 1 05
HYKJIEMHOBBIX  KHUCJIOT, BBIJICICHHBIX W3
KIIETOK Pa3NIUYHBIX OPTaHU3MOBY
13 Crpoenne u Qynkuun ATD. [pyrue 1
HykieozuaTpudocparer (HTD)
14 CexBenupoBanne [JHK. Metoabl reHOMHUKH, 1
TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTo/1bl CTPYKTYPHOM OHOIOTHH 1
16 Tunel knetok. [Ipokapuorndeckas kieTka 1
17 Ctpoenue AYKapUOTHUYECKOMN KIETKA. 4 05

[Ipaktuyeckast pabora «V3ydyeHue CBOMCTB
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KJIETOYHOU MeMOpaHbI»

18

[ToBepXHOCTHBIN anmapar KJIECTKH

19

20

OpHomMeMOpaHHBIE  OPTaHOMIBI  KIIETKH.
[pakTrueckas padora «/3ydyeHnue ABHKEHUS
IIUTOILIa3MbI B PACTUTEIBHBIX KICTKAX»

[ToryaBTOHOMHBIE ~ OPTaHOWABI  KJICTKH:
MUTOXOHJIpHH, TulacTuabl. JlaGoparopHas
pabora «MccremoBanue —IUIa3MONIM3a U
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

0.5

21

HeMeM6paHHHe OpraHonibl KJIICTKHU

22

Ctpoenue u GyHKIUH 1Ipa

23

CpaBHHTEIBHAS ~ XapaKTEPUCTHKA  KIIETOK
sykapuot. Jlaboparopuas padora «/3yueHue
CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOB)

0.5

24

25

26
27
28

29

30

AccUMWIISIIINSL M JIUCCUMWISIMS — JBE
CTOpPOHBI ~ MeTabonm3ma. Tumbl  oOMeHa
BemiecTB. JlaboparopHast pabota «3yuenue
KaTaJIMTUYECKONW aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIIa3bl UM KaTanas3bl)»

DepMEeHTaTUBHBIN Xapaxkrep peakuui
KJIeTo4HOro Merabonusma. JlabopaTopHas
pabora «M3yuenue (bepMEHTaTUBHOTO
pacllielUIeHHsT  MEpOKCUAA  BOJOpOJAa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

benku-akTuBaTOphI U OEIKU-UHTHOUTOPHI
ABTOTpOGHBIN TUIT OOMEHa BEIIECTB
doTocuHTE3

XeMOCHHTE3. JlabGopaTopHas pabora
«CpaBHeHue mporeccoB (orocuHTE3a U
XEMOCHHTE3a)

AHaspoOHBIE OpraHu3Mbl. Buibl OposkeHus.
JlaGopaTopHas paborta «CpaBHeHue
MIPOIIECCOB OPOKECHUS U JIBIXaAHUS

0.5

0.5
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AspoOHbIe OpTraHU3MBbI. OTanel

31 1
HHEPTeTUUECKOro oOMeHa
DHeprus MeMOPAaHHOTO TPAJANECHTA TPOTOHOB.

32 Cunre3 AT®: pabora mnporonHor ATD- 1
CUHTA3BI

33 Peakiiuyn MaTpr4HOTO CHHTE3a 1

34 Tpanckpunims — marpudHbiii cuaTe3 PHK 1

35 Tpancisus u e€ sTanbl 1

36 KoaupoBanue amuHokucnor. Poias pubocom 1
B OmocuHTe3€e Oerka

37 Opranusanus TEHOMa Yy MPOKapuoT U 1
JyKapuoT

38 MornekynsipHble  MEXaHU3Mbl ~ JKCIPECCHH 1
TCHOB Y YKapHOT
Bupycol — BHeksieTouHbIe (OPMBI KU3HU H

39 obOmurarupie  mapasutel.  [Ipaktmyeckas 1 0.5
pabota «CoznaHue MOEIN BUPYyCa»

40 Bupycubie 3a6(ineBaHI/I;1 enoBeKa, 4
JKUBOTHBIX, PACTCHUN

41 HanorexHomornu B OMOJIOrMY U MEIUITMHE 1

42 JKu3HeHHBIN MK KIETKH 1

43 Matpuunslii cunte3 JIHK 1
XPpOMOCOMBI. JlaGopaTopHast pabota

44 «M3yuenne  XxpomocoM  Ha  TroToBbIX 1 0.5
MUKpOTIpenaparax»»

45 JleneHnue KJIETKM — MHUTO3 1
Tunel knetok. KapuokuHe3 W IHMTOKUHE3.

16 JlaGopaTtopHnast pabota «HabmroneHne Muto3a 1 05
B KJETKaX KOHYHMKA KOpelka Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK 1

48 Opranu3M Kak equHOE 11eI0e 1
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Tkanm pacrenmit. JlaGoparopHas pabora

49 . . 1 0.5
«M3ydyenune TkaHel pacTeHUN»
Tkanu JKUBOTHBIX u YyesoBeKa.
50 JlaGopatopnast pabora «M3yuenue Tkanen 1 0.5
KUBOTHBIX»
Opransl. Cucremsl opranoB. JlaboparopHas
o1 pabora «M3yyeHue opraHoB 1BeTKOBoro 1 0.5
pacTeHus»
52 Ornopa Tena opraHu3MoB 1
53 JIBr>KeHHEe OpraHu3MOB 1
54 [TutaHue opraHu3MoB 1
55 [Tutanue MO3BOHOYHBIX KUBOTHBIX. 4
[TumeBapuTenbHas cucTemMa 4elloBeKa
56 JlpIxaHue opraHu3MoB 1
57 JlpixaHue  TO3BOHOYHBIX  JKHUBOTHBIX H 1
YernoBeKa
58 TpaHCTOPT BEmIECTB Y OPraHU3MOB 1
59 KposenocHas cucreMa MO3BOHOUHBIX 4
KUBOTHBIX U YeJIOBEKa
60 Belienenue y opranusmMosB 1
61 3amuTa y OpraHu3MOB 1
62 NMMyHHast cucrema yenoBeka 1
63 Pa3npaxuMOCTh U perynsnus y OpraHu3MoOB 1
64 ['ymopanbHast perynsnus ¥ DHIOKpUHHAS 1
cucTeMa KUBOTHBIX M YelloBeKa
65 @PopMBbl pa3MHOKEHUSI OPraHU3MOB 1
66 [TonoBoe pazmMHOX)eHUE 1
67 Meiio3 1
['amerorenes. OOpazoBaHue U pa3BUTHE
68 NOJIOBBIX KJeTok. JlaGopartopHas paboTa 1 05

«3yueHne CTpoOeHHsI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
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WuauBuayanbHOe pa3BUTHE OPraHU3MOB —

69 1
OHTOTEHE3
70 3aknajgka ~ OpraHoB M TKaHed — W3 1
3apObIIIEBbIX JIUCTKOB
Poct u pa3Butue xuBoTHBIX. JlaGoparopHas
71 pabora «BblsBIeHUE mnpuU3HAKOB cxoxcTtBa 1 0.5
3apOJbIIeH TO3BOHOYHBIX JKUBOTHBIX)
PasMHOXEHHME M pa3sBUTHE  PACTECHHUM.
72 JlaGopatopnass pabora «Ctpoenue opranoB 1 0.5
Pa3MHOXEHHS BBICIINX PACTCHUN
73 HcTopust cTaHOBICHHS W PAa3BUTHS TCHETHKU 1
KaK HayKu
OCHOBHBIE TOHATHS M CHMBOJIBI T'€HETHKH.
74 Jlaboparopuass pabora «Jlpozopmma xak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAaHUI»
3aKOHOMEPHOCTH HacjelI0BaHUs NPU3HAKOB.
Monorudpuatoe CKpELIUBaHHUE.
75 [TpakTrueckas pabota "N3yuenne 1 0.5
pe3yabTaTOB MOHOTHOPHUIHOTO CKpPEIINBAHUS
y apo3o¢uisr"
76 [uTonormueckue OCHOBBI MOHOTHOPHIHOTO 1
CKpEeLBaHUS
77 AHammsupyrolee ckpenuBanue. HemonHoe 1
JIOMUHUPOBaHHE
Jurubpunnoe ckpemmBanue. I[IpakTuueckas
78 pabora «H3yuenue pesyabratoB 1 0.5
TUTHOPUITHOTO CKPEIIUBAHUS Y IPO30PIITBI
79 [luTonornyeckne OCHOBBI  JUTHOPUIHOTO 1
CKpEeIMBaHUS
80 CuenneHHoe HacleJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 ['eneTnka mosna 1
83 ['eHOTHI KaK 1I€JI0CTHAs CUCTEMA 1
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84

85

I'enernueckuii KOHTPOJIb pa3BUTHS
paCTeHI/If/'I, JKUBOTHBIX N YCJIOBCKA

N3MenyuBoCTE IPU3HAKOB. Bunnl
N3MEHUYNBOCTH

86

87

MonudukarmonHas U3MEHYHBOCTh

BapuanvoHHblli  pAx M BapUalMOHHAsA
KpuBasl. JlaGopaTopHas paborta
«HccnenoBanne 3aKOHOMEPHOCTEMN
MOIU(PUKAITHOHHOM U3MEHYMBOCTH.
IloctpoeHne  BapualMOHHOIO  psga U
BapUAIMOHHON KPUBOM»

0.5

88

89

90

['eHoTUnMUeckas W3MEHYUBOCTb.
KoMOuHaTHBHas H3MEHYUBOCTH
MyranuronHas u3MeHYUBOCTb. [IpakTrueckas
pabora «Mytauuu y gAposodwuibl  (Ha
TOTOBBIX MUKPOIIpENapaTax )»
3aKOHOMEPHOCTH MYTallMOHHOTO TIpoIiecca.
DONUreHeTHKa U STTUTEHOMHUKA

0.5

91

I'enetnka wenoBeka. IIpakTudeckas pabota
«CocTaBieHUE U aHaIU3 POAOCIOBHON

0.5

92

MeToasl METUITMHCKOMN T€HETUKH

93

3HadeHue MCI[I/ILII/IHCKOI‘/’I T'CHCTUKHU B
npeaoTBpallicCHUU U JICUCHUHU TCHCTUUYCCKHX
3a00JIeBaHUM YeJIOBEKa

94

95

96

OcHoBHBIE MOHSITUS CEJICKIIHH.
JlaGopatopnast pabora «M3ydeHue CcopTOB
KYJIBTYPHBIX PAcTeHUH W TMOPOJA JOMAITHHX
JKUBOTHBIX)»

Meronaer CEJIEKIIMOHHOM paboTHI.
JlaboparopHas paborta «/3ydeHune MeTOHOB
CEJIEKIIUU PACTCHUIN»

JlocTrokeHust  CceneKIMM — pacTeHUud |
JKMBOTHBIX. [TpakTudeckas pabota

0.5

0.5
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«ITpuBHBKa pacTeHU»

COXpaHCHI/IC, HN3Y4YCHHUEC MW MCIIOJIB30BAHUC

97 1
TEHETUYECKUX PECYPCOB
buorexHonoruss kak Hayka M  OTpacib
98 MIPOU3BO/JICTRA. [TpakTudeckas pabora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI)
99 OcHOBHbIE  HamNpaBICHUS CHUHTETUYECKOU 1
Oouosiorun
100 XpoMOCOMHAasi M TeHHAsI MH)KEHEpUs 1
101 MeunuHCcKue OMOTEXHOIOTHI 1
102 Pe3epBHBIil ypoOK. HOB”EOpeHI/Ie, 00o0meHwme, 1
CUCTEeMaTH3alusl 3HAaHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 0 13.5
11 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Jlj;-)n Tema ypoxa Bcero Kontpoapipie  Ipakruteckne II/I[:yle‘eHHﬂ :)Ig;)l;g(())l;;eenbnue
padoThI padoThI pecypes
1 OpomonmonHas Teopus Y. JlapBuna 1
2 JBroKyipe CHJIbl 3BOJIIOLMH BUAOB 1o Y. 1
Hapsuny
3 Bboprba 3a cymiecTtBoBaHuE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 @opMUPOBAHHE  CHHTETUYECKOW  TEOpUHU 1
HBOJIIOLIAU
5 Oranbl 9BOJIIOLIMOHHOTO nporecca: 1
MHUKPO3BOJIIOIUS U MAKPOIBOJIOLIUS
6 [Momynsiuust —  »yieMeHTapHas eJuHHIA 1
HBOJIIOLIAU
7 3aKOH TeHeTH4ecKoro paBHoBecus JIxk. 1 05

Xapnu, B. BaiinGepra. JlabopaTtopHas
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pabota «BbIABIICHHE HW3MEHYUBOCTH Y
0Cco0€el OIHOTO BHUIA»

8 DnemMeHTapHbIe (HAaKTOPHI IBOOIHUN 1
9 DddekT ocHoBarend. IpPexT OyTHIIIOUHOTO 1
TOPJIBIIIKA
10 Murpanuu. N3omsaunn HOIYJIALIAN: 1
reorpaduyeckasi, OnoIornyecKas
11 EctecTBeHHBIlE 0TOOp — HaNpaBJAIOMINNA 1
(dakTop IBOIIOIIMH
12 [TostoBoi#t 0TOOP 1
[IpucriocobneHHOCTh  OPraHW3MOB  Kak
13 pe3ynbTaT MUKpo3Bodronuu. JlaGopaTopHas 1 05
pabora  «M3yuenme  apomopdo3oB U
UANOAANTAlUN Y PACTEHUH U KUBOTHBIX)»
[Tpumepsl mpucnocoOIeHU Yy OpraHu3MOB:
MophoornuecKue, (bu3HOIOTHYECKHE,
14 OMOXHMMHUYECKHE, TOBE/ICHYECKRe. 4 05
JlaGopatopuast pabora «lIpucrnocobnenus
OpPTraHU3MOB u ux OTHOCHUTEINbHAs
1E1eC000Pa3HOCTh)»
Bun, ero kputepum U CTPYKTypa.
15 JlaGopatopnass pabora «CpaBuenue BuIOB 1 0.5
110 MOP(OJIOTHUECKOMY KPUTEPUIO»
16 CrpykTrypa Buza 1
17 Bunoo6paszoBanue Kak pesymprar 4
MUKPOIBOJFOIIH
18 CBs13b MUKPOIBOJIFOIIUH U 3MHIEMHOJIOTHH 1
19 MakposBonronus. [Taneontonornueckue 1
METO/IbI U3YUYEHUS IBOTIOIHUU
20 buoreorpaguveckne  MeTOIBl  W3YUEHUS 1
HBOJIIOLIUH
21 OMOpHONIOTHUECKHE M CPaBHUTEIbHO- 1

Mopdosoruueckue METO/IbI U3YYEHUs
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SBOJIIOLIUU

MonekynspHO-TeHETHUECKUE,

22 OHMOXUMHYECKHE U MATEMATHYECKUE METObI
U3YUYEHHSI SBOITIOLIUU
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas pamuanus. HepaBHOMEpHOCTB
TEMITOB IBOJIFOIHH
o5 Hay4HbIe TUIIOTE3BI TPOMCXOXKIACHUS KU3HH
Ha 3emiie
26 JloHay4HBIE TIPEICTABICHUS O 3apOKICHUU
KHU3HU
97 OcHOBHBIC ATaIbI HEOPTaHUYECKOM
HBOJIIOIUH
28 ['unoTe3sl 3apoKICHUS )KU3HA
Hcropus 3emiin U MeTonbl €€ H3Yy4eHUS.
29 JlaGopatopnast  pabora  «M3yduenume u 05
OIMCAaHUE HCKOMAEMbIX OCTATKOB JPEBHHUX
OpPTaHU3MOB»
30 HauanpHbIe STarmbl OpraHuuecKoi YBOIIOIUH
31 DBOITIONNS DYKAPUOT
OCHOBHBIE ATAITbl YBOJIIOLUN PACTHTEIHHOTO
30 mupa. Ilpaktnyeckas pabora «/3yueHue 05
O0COOEHHOCTEH CTpOEHUs] pacTeHHUH pa3HbBIX '
OTZEJIOB»
33 OCHOBHBIE 3Tambl JBOJIOUUN KUBOTHOT'O
MHpa
DBomionMs ~ JKUBOTHBIX.  [IpakTHueckas
34 pabora «3ydeHue 0coOOCHHOCTEH CTPOCHHS 0.5
TIO3BOHOYHBIX KMBOTHBIX)
35 PazButHe >ku3HM Ha 3emie WO dpaM U
nepuoiamMm
36 MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHUE

KPHU3UCHI IPOLLIOTO
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COBpEMEHHBI 3KOJOTUYECKUN KPHU3HC, €T0

37 1
0COOEHHOCTH
38 CoBpeMeHHass ~ CHUCTeMa  OPraHHUYECKOro 1
HPOIILIOTO
39 OCHOBHBIE ~ CHCTEMAaTHYECKHE  TPYIIIBI 1
OPraHU3MOB
40 AHTPOTIOJIOTHSI — HayKa O YEJIOBEKE 1
41 Pa3BuTne npeacraBieHu 0 MTPOUCXOKACHUN 1
YeoBeKa
MecTto 4enoBeka B CHCTEME OPraHUYECKOTO
42 mupa. JlaGoparopuas pabora «/3yueHue 1 05
0COOEHHOCTEH CTPOEHHS CKelleTa YeloBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM)
43 JIBuKyIHe CUJIbl aHTPOTIOTeHe3a 1
44 CoorHoleHue OMOJIOrMYeCKuX ooy
COLMATIBHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E
45 OcHOBHBIE CTaIUN aHTPOIOI€HE3A 1
46 [TaneoreHeTnka U NaJjeoreHOMHUKA 1
47 OBOIIOLMS COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pacel. [IpakTuueckas padora
48 «M3ydeHne  JKOJOTMYECKUX  aJanTaruid 1 0.5
YeJoBeKa
49 MexIuCIUIUTMHAPHBIE MeTombl 4
AHTPOTIOJIOTUH
50 3apoKCHUE U Pa3BUTUE DKOJOTUU 1
Metoas! sxonoruu. JlaGopartopHas pabora
51 «3yuenue METOJI0B skonoruueckux 1 0.5
UCCIIEIOBAHUI»
52 3HayeHWe OKOJIOTUYECKUX 3HAaHUM s 1
YeroBeKa
53 DKkonornyeckue HaKTopsl 1
54 AOuotnyeckne  ¢akropel. CBer kak 1 0.5
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skojornueckuii  ¢akrop. JlabopaTopHas
pabora  «BbIsBIeHHME — TPHUCIIOCOOICHUN
OpPraHU3MOB K BIIMSIHUIO CBETa»

Aouortnyeckue ¢axropsl. Temmneparypa Kak
sKkonoruueckuit  ¢akrop. JlaboparopHas

55 .1 0.5
pabora  «BpIABIEHHE  TPHUCTIOCOOIECHUH
OpPTraHU3MOB K BIIMSHHUIO TEMIIEPaTyphbl»
Abuotnueckue akropsl. BraxkHOCTh Kak
56 sKkonoruueckuit  ¢akrop.  JlaboparopHas 1 05
pabota  «AHaTOMHYECKHE  OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS
o7 Cpenpbl oOuTaHUs OPraHu3MOB 1
58 Bbuonornueckue puTMbl 1
59 XKuznennsie popMbI OpraHU3MOB 1
60 buotnyeckue pakTopsl 1
3HayeHne OMOTHYECKUX B3aUMOCHCTBUI
61 JUI CYIIECTBOBAaHUS OpraHu3MoB B cpene 1
oOuTaHus
62 OKOJIOrHYecKre XapakTepUCTUKU nonysiiuu |~ 1
OcHOBHBIE HoKa3aTesu O YJISIIIVH:
63 YHCICHHOCTh, IUIOTHOCTh, BO3pacTHas u 1
H0JIOBasi CTPYKTypa
OcHOBHBIE HoKa3aTesu O YJISIIIVH:
64 pOXITaeMoCTh, TPUPOCT, TemMn  pocra, 1
CMEpPTHOCTb, MUTPALIUU
65 Okojorudeckasi CTpyKTypa NONyJIsALUuN 1
66 JnHaMuKka NOmymsiuu U €€ peryJisius 1
67 KpuBble pocTa YHCIEHHOCTH TOMYJISAINH. 1
KpuBble BEDKMBaHUS
Okonoruyeckass Huma Buga. JlaboparopHas
68 pabora «llpucnocoOnenusi cemsH pactennii 1 0.5
K PacCeJICHUIO»
69 Bun kak cucreMa momyIsiuii 1
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3aKOHOMEPHOCTH TIOBEACHUS W MUTpalui

70 1
YKUBOTHBIX

71 Coo011ecTBO Oprannu3MoB — OHOIICHO3 1

72 DKOCHCTEMA KaK OTKpPBITasi CUCTEMA 1

73 KpyroBopot BeIIecTB M TOTOK DHEPTUU B 1
IKOCUCTEME

74 OCHOBHBIE TOKA3aTeNIN IKOCUCTEMBI 1

75 OKOJIOTMYECKUE MUPAMUJIbI 1

76 N3meneHns coo0IIecTB — CYKIIECCHH 1

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p 1
U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [Tpupoausie SKOCHCTEMBL. DKOCHCTEMBI 1
TYHJIp, JIECOB, CTEIICH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Yp6oskocucrembl. [IpakTuueckas padora 1 05
«M3ydenue u onrcanue ypoOIKOCUCTEMBI»
3aKkOHOMEpHOCTH (HDOPMHUPOBAHHSI OCHOBHBIX

81 B3aMMOJECHCTBUM OpPraHHU3MOB B 1
IKOCHUCTEMAX
MexaHn3mbl ~ BO3JACHCTBHSA  3arpsi3HCHHUU

82 pasHBIX THUIOB Ha CyOOpPraHW3MEHHOM, 1
OpraHU3MEHHOM, MOIYJISIITHOHHOM "
9KOCHCTEMHOM YPOBHSIX

83 buocpepa — obOmennanerapHas o00oJ0uKa 1
3emun

84 VYuenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHMochepbl 1

86 KpyroBopoTst BEIIIECTB ooy
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTh OHOchepbl. OCHOBHBIE OMOMBI 1
CYUIH

88 YcroitunBocTh 6Hocheps 1
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89 DKOJIOTHYECKUE KPU3HUCHI U UX IPUIUHBI 1

90 BoszneiictBue yenoBeka Ha Ouochepy 1

91 AHTpOHOI‘eHHvOG BosleeﬁCTBI/Ie Ha
pPacTUTENBHBINA ¥ JKUBOTHBIA MHP

92 OxpaHa npupo bl 1

93 OcCHOBHBIE TIPUHITATIBL YCTOWYUBOTO 1
Pa3BHUTHS YEJIIOBEYECTBA U TIPUPO/IBI
PammonanbHOoe  MpUPOAONONB30BAaHUE U

94 COXpaHEHHE OHMOJOTHYECKOro pasHooOpasus 1
3emiu

95 O606menne mo reme «MHUKPOIBOTIONHS U €€ 1
pEe3yJbTaThD»

9% O6o06meHne 1o TeMe «MakpoIBOIIOLUS U e€ 1
pE3yIaBTATHI»

97 O6o0menne no Teme «lIpoucxoxnacHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 O6obmenue mno Teme «lIpoucxoxnenue 1
YeJI0BEKa — AaHTPOTIOTEHE3)

99 O06o06uieHne no teme «IKOJOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

100 O600menue mo teme «OpraHu3Mbl U cpeja 1
oOuTaHus»

101 0606meHI§e no Teme «DKOIOTHs BHJIOB U 1
TIOTTYJTSITIHII»

102 O6o6menne mo Teme «buochepa — 1
r7106aMbHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 7.5
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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