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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOGHOMY mpenmetry "buonorus" (manee - OMoJIOTHs) HA YPOBHE CPEIHEr0 0OIIero
oOpa3oBanus pa3paborana Ha ocHOBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®I'OC COO, Konuenuuu npenoaasanus yuyedHoro npenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnsiii npenmer «buosorusy yriyonéaHoro ypoBHs uszydeHus (10—11 kimacchbl) siBIsS€TCs OJTHHM
U3 KOMIIOHEHTOB MpeaMeTHON oOmact «EcTecTBeHHO-Hay4Hble NpeAMeThl». COrIacHO MOJIOKEHUSIM
@I'OC COO npodunbHble yyeOHbIE TPEIMETHI, U3ydaeMble Ha yriIyOJEHHOM ypOBHE, SBISIOTCS CIIOCOOOM
muddepeHnman  00ydeHUsT Ha YpPOBHE cpenHero oOmero oOpa3oBaHHMs W TMPU3BAaHBI 00ECTICYUTH
MIPEEeMCTBEHHOCTh MEXy OCHOBHBIM OOILIUM, CPETHUM OOLIUM, CPEAHUM MPOGECCHOHATBHBIM U BBICIIUM
oOpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEIMETOB JODKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHre 00pa30BaTENbHBIX, BOCHHUTATEIbHBIX M Ppa3BUBAIONIMX 33734, CBSI3aHHBIX C
npodopueHranueil 00yJarImUXcs U CTHUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOW o00JacTh HAay4HOI'O
3HAHUS, CBA3aHHOTO ¢ OMOJIOTHEN, METULIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JICJIOM.

[IporpamMma o yueOHOMY mpeamery "buonorus" naér mpeacTaBieHUE O MU U 33/Ja4aX M3y4CHUS
yaeOHOoro mpenmera «buosyorus» Ha yriayOJnEHHOM YpPOBHE, OINpeAeNsieT o0s3aTebHOe (MHBAPHUAHTHOER)
MPEeIMETHOE COJIep’KaHUe, €ro CTPYKTYpUPOBaHUE IO paslieiaM U TeMaM, paclpeelieHHe Mo Kiaccam,
PEKOMEHYeT TMOCIeN0BaTeIbHOCTh HM3yYeHUS Y4YeOHOro Marepualia ¢ Yy4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PacCTHBIX OCOOEHHOCTEH oOydaromuxcs. B
nporpaMMe 1Mo OWOJIOTMH peaM30BaH IMPHHLUI MPEEMCTBEHHOCTH C HM3Y4YCHHEM OHOJIOTHH Ha YpPOBHE
OCHOBHOTr0 0011ero o0pa3oBaHusi, Oiarogaps 4eMy MpPOCMAaTPUBAETCA HAMPABIEHHOCTh Ha MOCIEIyIoIIee
pa3BuTHE OHMOJNOTMYECKMX 3HAHWN, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, PEACTAaBIECHUIN O 3I0pOBOM 00pase *HU3HU, HA BOCIIUTAHUE
OEepeXKHOTO OTHOIIEHUS K OKPYXKAIOIIEH MPUPOAHOW cpene. B mporpamme 1mo OHOJIOTHH TakXKe MOKa3aHBI
BO3MOXXHOCTH y4yeOHoro mpenmera «buonorus» B peanuzanuu tpedoBannii ®I'OC COO k muaHUpyeMbIM
JTUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM OOy4ueHUs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB y4eOHO-TTO3HABATEIBHOMN JIEATEIFHOCTH OOYYaIOUIMXCS 10 OCBOCHHUIO COZIEPIKaHUSI OMOIOTHIECKOTO
o0pa3zoBaHMs Ha YPOBHE CpEIHEr0 0011Iero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE CpegHEero oOmero oOpa3oBaHUS —3aBeplIaeT
Ouosiornyeckoe oOpa3oBaHME B IMIKOJE M OPUEHTHPOBAH Ha pAaCUIMpeHHEe M YIIyOJieHue 3HaHuM
oOyyaroluxcst 0 XUBOW IPUPOJIE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOW OMONOrMM, 3MOPHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOIOTMH, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

N3zyuenne yuebHOro npeamera «bruonorus» Ha yriryOJeHHOM YpOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
o0yJaromuxcs K MOCIeIyoleMy MOTYy4eHHI0 OMOJIOTHYeCKOro oOpa3oBaHMsA B By3aX M OpraHM3aLlUsaX
cpenHero mpodeccuoHanbHoro oOpa3zoBaHus. (OCHOBY €ro Ccojaep:KaHMsl COCTaBJIseT CHCTEMa
OMOJIOTMYECKUX  3HAHUI, IMOJYYEHHBIX TpU  HU3YYEHUHM  OOYyYAIOUIMMHCS  COOTBETCTBYIOILIUX
CHCTEMaTUYeCKHX Pa3/ieloB OMOJIOTMU HAa YPOBHE OCHOBHOIO oOmiero oOpa3oBanus, B 10—11 kmaccax atu
3HAHUSA TOJYYaroT pa3BUTHE. Tak, pacUIMpeHbl M YyriIyOleHbl OWOJOTMYecKHe 3HAHHMs O PACTEHHSX,
KUBOTHBIX, TpHOax, OaKTepHsIX, OPraHU3MEe YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KU3HHU, JONOJHUTEIHHO
BKJIIOUEHBl OMOJIOTMUECKHE CBEJIEHUSl MPHUKIAJHOTO U IOHCKOBOIO XapakTepa, KOTOpPbIE MOXHO
HCIOJIb30BaTh KaK OPUEHTHUPBI Ul MOCIEAyIoniero Beibopa mpodeccun. Bo3MokHa Takke HHTErparus
OMOJOTMYECKHUX 3HAHHWHA C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TONYUYEHHBIMH OOYYAIOIIMMUCS MPU U3YUCHHUH
(bU3KUKN, XUMUH, Teorpaguu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHoMy mpeamery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIN H
HBOJIIOIMOHHBIN MOAXObI K U3yueHHIo 6nonoruu. CoriacHoO UM, U3y4aloTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIE MJIs JKUBBIX CHCTEM Pa3HOTO YpPOBHSA OpraHU3allMM, SBOJIOLMH OPraHUYECKOrO0 MHpa Ha
3emiie, COXpaHEHHs OMOJIOTHYECKOTO pa3zHooOpasmsi maHeThl. Tak, B 10 kiacce M3y4arOTCS OCHOBBI
MOJIEKYJISIPHOM M KIJIE€TOYHOW OWOJIOrHH, SMOPUOJIOTMM U OWOJIOTMM Pa3BUTHSA, T€HETHKH U CEJEKIIHUH,
OMOTEXHOJIOTHM M CHUHTETUYECKOW OHMOJIOTHM, aKTYaJIM3UPYIOTCS 3HAaHHs OO0ydJalmwuxcs Mo OOoTaHUKeE,



300JI0TMH, aHATOMHHM, (PU3MOJOruM uesnoBeka. B 11 kmacce u3ydyaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHHU U yueHue o ouocdepe.

VYuebublii npenmer «buonorus» npusBaH 00eCHEUYUTh OCBOCHHE OOYYAIOUIMMHCS OHMOJIOTHYECKUX
TEOPUU U 3aKOHOB, MJIEW, NPUHLMUIIOB U IPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHbl MHpa, 3HaHUIl O CTPOEHUH, MHOrOOOpa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOMYJIALUH,
OMOIIEH03a, JKOCHCTEMBbI, O BBIIAIOIIMUXCA HAYYHBIX JAOCTHKEHMSX, COBPEMEHHBIX HCCIECIOBaHMUAX B
OMOJIOTUH, TPUKIAJHBIX aCHeKTax OMOJOTHYECKMX 3HaHWH. [ pa3BUTHS W TOJJEp)KaHUS WHTepeca
o0yJaromuxcs K OMOJIOTUU HapsALy CO 3HAUUTEIbHBIM 00BEMOM TEOPETUUECKOIO MaTepHala B COJEpKaHUH
IIPOrpaMMbl 110 OHOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTaHOBIICHHS U Pa3BUTHI TOM MM UHOM
obnacti OHOJOrMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Henp wu3yuyenus yweOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBIAJICHUE
00y4aroIUMUCS 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAJIBHON OPraHMU3alMy )KUBBIX CUCTEM Pa3HOTO PaHra u
IpUOOpeTeHNe yMEHUH HCIOJIb30BATh 3TU 3HAHUA B (POPMUPOBAHMU MHTEpeca K ONpese€HHOW 00s1acTH
npoeCCUOHATIBHON JIeATENIFHOCTH, CBA3aHHOW ¢ OWMONIOTHEH, WM K BBIOOPY y4yeOHOro 3aBelCHUS IS
IIPOJOJKEHHSI OMOJIOTMYECKOT0 00pa30BaHUsl.

JlocTwkeHue 1enau u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriiyOJaEHHOM ypOBHE
o0ecreynBaeTcs pelieHUueM CIeyoIuX 3a1au:

OCBOCHHE 00YUYAIOIIUMUCS CHCTEMBI OMOJIOTUYECKIX 3HAHHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX,
KOHUENIUAX, THUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U IpPaBUaX, COCTaBISIOLUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa; O CTPOEHHM, MHOrooOpasMM M OCOOEHHOCTSAX OMOJOTHUYECKUX
cucreM (KJIEeTKa, OpraHu3M, MONYJslus, BUJ, OuoreoneHos, 6uocdepa); 0 BBIIAIOUIMXCA OTKPBITUSAX U
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaloIIMXCS C METOJAaMU II03HAHMSA >KUBOM MPHUPOABI: HCCIEI0BATENbCKUMU
METOAaMU OHOJIOTMYECKUX HayK (MOJIEKYJISPHON M KIETOYHOH OHOIOruu, 3MOPHONIOrMHM U OUOJIOTHH
Pa3BUTHSL, TEHETUKHU U CEJIEKIIMU, OMOTEXHOJIOIMH U CUHTETHYECKOW OMOJIOTUH, MaJeOHTOIOI MU, SKOJIOTHH);
METOJIaMU CaMOCTOSITEJIBHOIO MPOBEIECHUSI OMOJOTMYECKUX MCCIEA0BaHUN B JIaOOpaTOPUM U B MPUPOAE
(HabmoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIa/IeHUE OOYYaIOIIMMHUCS YMEHHUSIMHU: CAMOCTOSITENIbHO HaXOJIUTh, aHAIM3UPOBATh U MCIIOJIb30BaTh
OMOJIOTHYECKYI0 MH(POPMALIMIO; T0JIb30BaTbCd  OMOJOTMYECKOW TEPMUHOJOTHEH U  CHMBOJIMKON;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLMAIBHO-3KOHOMHUYECKMMM U 3KOJIOTHYECKUMU
npo0yieMaMu YeJI0BEYECTBa; OLIEHUBATD MOCIIE/ICTBUS CBOEH JIEATENIBHOCTH MO OTHOIIEHUIO K OKPYXKaroIlen
NPUPOJHON cpesfie, COOCTBEHHOMY 3J0POBBIO U 3[0POBBIO OKPY)KAIOLIUX Jrojel; OOOCHOBBIBATH U
coOmogaTh Mepbl MPOQMIAKTUKA HH(EKIMOHHBIX 3a00JIeBaHUIl, NpaBWiIa IOBEACHHUS B INPHUPOJIE H
oOecnieueHns 0€30MacHOCTH COOCTBEHHOM )KM3HENEATENbHOCTH B UPE3BBIYAWHBIX CUTYALMSIX TPUPOAHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00Yy4YaIOLIMXCS MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBIJAIOIIMMUCS OTKPBITUSMU U COBPEMEHHBIMH HCCIEIOBaHMSIMU B OMOJIOTUH, DELIAEMBIMU €10
npobieMaMy, METOJOJIOTHEeNH  OMOJIOTMYECKOTO0  HCCIEeNOBAaHUS, MPOBEIACHHUS AKCHEPHUMEHTAIbHbBIX
UCCIIETOBaHUM, pelieHus: OMOJIOrMuecKUX 3ajayd, MOJEIUPOBAHMS OMOJIIOTHYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIIUTaHHE y 00YUYaIOIIMXCS [IEHHOCTHOT'O OTHOIICHHS K )KUBOW MPUPOJE B IIEJIOM U K OTAEIHHBIM €€
00BbEKTaM U SIBIICHUSM; (OPMHPOBAHUE IKOJIOTUYECKOM, T€éHEeTHYECKONH I'paMOTHOCTH, OOIIEH KYIbTYpHI
MOBE/ICHUS B IPUPO/IC; MHTETPAI[UU €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuodOpereHne  OO0y4arolmMMHCS ~ KOMIIETEHTHOCTH B pAlMOHAJIbHOM  IMPHPOAOIOJIBE30BaHUN
(cobmroneHne MpaBUJI MOBEIEHHUS B TNPUPOJAE, OXpaHbl BUIOB, JKOCHCTEM, OHOCHEphl), COXpaHEHUH
COOCTBEHHOTO 3/I0pPOBBS U 37I0POBbsI OKPYKAIOLIHNX Jro/ied (COOM0eHns Mep MPO(UIaKTUKH 3a00IeBaHHIH,
o0OecnieueHrne 0€30MacCHOCTH  KU3HEAESTEIbHOCTH B  UYPE3BbIYAWHBIX CHUTYalUsX MPUPOJHOTO H
TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE WCIOJIb30BAaHUs OMOJIOTHYECKUX 3HAHWM M YMEHHH B MOBCEIHEBHOU
KHU3HU;



CO3/IaHHE€ YCIIOBHIl N1 OCO3HAHHOTO BbIOOpa OOydYaromIMMHUCS WHAMBUAYaAIbHON 00pa3oBaTeabHOM
TPaeKTOPHUH, CIIOCOOCTBYIOIIEH TocaeaytouemMy npodeccuoHaIbHOMY CaMOOIPEIEICHNUI0, B COOTBETCTBUU
C MHJIMBUyaTbHBIMHA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO11ee yncI0 4acoB, OTBEICHHBIX HA M3y4YeHUE OMOJIOTHH HA YIITyOJIEHHOM YPOBHE CPEIHETO O0IIEro
oOpazoBanus, coctaisieT 204 gaca: B 10 xiracce — 102 4gaca (3 gaca B Hepenmto), B 11 kimacce — 102 gaca (3
yaca B HEJICITIO).

OT60p OpraHu3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUYCHHS] OMOJIOTHH OCYIIECTBISETCS C yU4ETOM
cneun(UKA €ro COJACpaHWA M HANpPaBICHHOCTH HA MPOJOIDKEHHE OMOJOrMYECKOro oOpa3oBaHUs B
OpraHu3alusIX CpeHero NpohecCHOHAILHOTO U BhICIIEro 00pa3oBaHUsl.

OO0s13aTeNIbHBIM YCIOBUEM MPU O0yYEeHUH OWOJIOTUU Ha YrIIyOJEHHOM YPOBHE SIBIISIETCS POBEACHHE
1a00paTOpHBIX M TpakTHUecKuX paboT. Takke yudacTne 0OydaroUIMXCS B BBINOJHEHWU IMPOEKTHBIX M
yueOHO-HCCIIeJOBATENbCKUX pAabOT, TEMAaTHKa KOTOPBIX OIPENENIeTCsl YUUTEIeM Ha OCHOBE MMEIOLIHXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

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

Tema 1. Buosorusi Kak HayKka

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wuctopus pa3BuUTHS OHOJIOIHH.
buonornyeckue Hayku W u3ydaemble MMM IpoOsiembl. DyHIaMeHTaJIbHbIE, NMPUKIATHBIE M ITOUCKOBbIE
Hay4yHBbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue OHOJIOrMM B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa.
IIpodeccun, cBszanHble ¢ Ouosorueil. 3HayeHHE OHMOJIOIMHM B IMPAKTUYECKOM AEATENBHOCTH YEJIOBEKa:
MEIMIIMHE, CEIBCKOM XO03SI1CTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOBIL.

JdemMoHcTpauuu

[loptpetsr: Apuctorens, Teodppacr, K. JIunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I'. Mennens,
B. U. Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, JIx.
Yorcon, ®@. Kpuk, /l. K. benses.

TaOmuie! u cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKamMmu», «Cuctema OMOJIOTUYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M X H3YUYeHHE

XKusple cucremMpl Kak npeAMeT u3ydeHHs Ouosoruu. CBOWCTBA JKUBBIX CHCTEM: E€IMHCTBO
XMMHUYECKOTO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTH, CIIOXKHOCTb M YIOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOPTAaHU3ALINsI, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHYMBOCTh, POCT M pa3BUTHE.

YPpOBHH OpraHW3alvi KUBBIX CUCTEM: MOJEKYISPHBIM, KJIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIM,
MOMYJISIIMOHHO-BUI0BO1, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT), O6HuoChepHBIH. ITpoueccsl,
MPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE NpU3HAaKU XKuBOro. JKu3Hp kak (opMma CyliecTBOBaHMS
Marepuu. Hayku, nzydaroniye >KMBble CHCTEMBI HA PA3HBIX YPOBHSIX OpPraHHU3alUu.

N3ydenue xxuBbIx cucteM. Meronbl 6uonorndeckoi Hayku. Habmoienue, naMepeHue, SKCepuMeHT,
cucreMarusanus, MmertaaHanu3. lloHarne o 3aBucuMOl M He3aBUCUMOW niepeMeHHOW. IlmanmpoBanue
skcnepumenTta. IloctanoBka u mpoBepka rumnore3. HyneBas rumnore3a. Ilonstue BBIOOpKHM U €€
nocToBepHOCTh. Pa3dbpoc B Ouosornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTU IMOJYYEHHBIX PE3yJbTaTOB.
[IpyuumnHEl HCKaXXKEHUS PE3yJIbTATOB dKcepuMeHTa. [IoHATHE CTaTHCTUYECKOrO TeCTa.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHbIE MPU3HAKK KU3HU», «buogoruueckue cuctembl», «CBONCTBA KUBOU
MaTepumn», «YpOBHU OpraHU3AlMH )KUBOM NPUPOAb», «CTpoeHNE KUBOTHOU KIETKW», « TKaHU )KUBOTHBIX»,
«CucTeMbl OPraHOB YeJI0OBEYECKOro opraHnniMay, «buoreonenos», «buocdepa», «MeTonbl U3yuyeHHUs )KUBOU
MIPUPOJIBI».



O6opynoBanue: JnaboparopHoe 0OOpyIOBaHWE IS TPOBEACHUS HAOMIONECHUN, W3MEpPEHUH,
SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonp30BaHUE PA3IUYHBIX METOI0B IIPU U3YUEHHUH KHUBBIX CUCTEM.

Tema 3. buosorusi KieTrku

Krnerka — cTpykTypHO-QYHKIMOHANbHAS €AUHUIA KUBOro. McTtopusi oTKpeiTUsa KieTku. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOU KJIETOYHOU TEOPHUH.

MeToasl MOJICKYJISIPHON M KJIETOYHOH OWOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus, 31meKTpodopes,
METOJI MEUEHBIX aTOMOB, AuddepeHuanbHoe HeHTpUPYrupoBaHue, KyIbTUBUPOBAHUE KIIETOK. M3yueHue
Quxcuposannvix Kiemox. DIAEKTpOHHAs MHKpockonusi. Kowugokanvnas mukpockonus. Bumanvnoe
(npudsicusHenHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

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

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

O6opynoBaHue: CBETOBOM  MMKPOCKOI, MHUKpOIIpEnaparbl  pacTUTENbHBIX, JKUBOTHBIX H
OaKkTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHre MeTo10B KIETOYHOM Ononoruu (xpomarorpadus, snekrpodopes,
maddepennmanpaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKU

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTBl. Boma u e€ poisib Kak
pacTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPEryssuui. MUHepaibHbIE BEleCTBa
KJIETKH, UX OMOJorudeckast poiib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornueckue mnonumepbl. benku. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpykTypbl OenkoBoi Moisekynbl. [lepBuunas cTpykTypa Oenka, mentuaHas CBsi3b. BTopuuHas,
TpeTH4Hasi, 4YeTBepTUYHAsi CTPYKTyphl. Jlenatyparmus. CBoiictBa OenkoB. Kiaccudukanus OenkoB.
buonornueckue GpyHkuuu 0enkos. [lpuonuvl.

VYrneBoabl. MoHOCaxapubl, ucaxapubl, OJIMrocaxapubl U nonucaxapuasl. OOMKN M1aH CTPOSHUS
1 QU3UKO-XMMHUYECKHE CBOWCTBA YIIeBo0B. buonornueckue GpyHKIUHN yTiaeBoI0B.

Jluuapl. T'unpodunbHo-rHapodoOHbIe cBolicTBa. Knaccupukanus nununoB. Tpuriunepuasl,
dbochonmunuabl, BOCKH, cTepouabl. buonorndyeckue QyHKiuu aunuaoB. OOmme cBONHCTBa OHOIOTUYECKHUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunnosbie xucnotel. JJHK u PHK. Crpoenne nyknenmHoBbix kucior. Hykneoruasl. [IpuHinmn
kommiemMentapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — nBoitHas cnupanb. MecToHaxoaeHue U
ounonornueckue ¢pynkiun JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBs3u B Mosekyine AT®. buonorundeckue QyHkimm
AT®. BoccTaHoBiEHHbIE NTEPEHOCUUKH, UX (YHKUUHU B KieTKe. [Jpyeue nykneosuompugocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHast Ouosorus: OuoXuUMHYeCKHe U OHodU3MUEeCKHe HCCIeOBaHUS COCTaBa M
MIPOCTPAHCTBEHHOIN CTPYKTYpbl OMoMonekyn. Mooenuposanue cmpykmypol u QYHKYUll OUOMONEKY U UX
Komniaekcos. Komnviomeprviil Ou3aiin u opeanudeckuti CuHme3 OUOMONEKY U UX HEeNPpUPOOHbIX AHAI0208.

JdemMoHcTpanuu

[Moptpertsr: JI. [onunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®. Conrep, C. [Ipy3unep.

Huarpammbl: «Pacnipesenenue XMMUYECKUX 3JIEMEHTOB B HEXHBOM mpupone», «PacnpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIbI
BOob», «BemiectBa B cocraBe OpraHU3MoB», «CTpoeHue MoJeKyybl Oenka», «CTpyKTyphl OenKoBOH
MOJIEKYNbI», «CTpOoeHHE MOJIEKYJ YIIIeBOA0BY», «CTpoeHHe MOJIEKYI TUNUA0BY, «HyKIenHOBbIE KUCIOTHI»,
«Ctpoenue Monekyinsl ATDy.



OO6opynoBaHue: XUMHYECKast TOCy1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccienoBanne HyKIEHMHOBBIX KHUCIIOT, BBIJIEIEHHBIX U3 KIETOK Pa3IMYHbIX
OpPraHHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl K1€TOK: dykapuoTuueckas u rnpokapuoTtuueckas. CTpyKTypHO-(YHKIHOHAbHBIE 00pa30BaHUs
KJIETKU.

CrtpoeHne mnpokKapuOTHUECKOW KieTku. Kierounas crenka Oaktepuii u apxeil. OcoOeHHOCTH
CTpOCeHHS TeTepoTpodHOM U aBTOTPOGHOM MNPOKAPUOTHUECKUX KJIETOK. MeCTo U poib MpPOKapuoT B
OnolEeHO3aX.

Crpoenne # (YHKIMOHMPOBAHUE OHYKapHOTHUECKOW KieTkd. [lnmasmarmyeckas wmemOpaHa
(mmasmanemma). CTpykTypa IUTa3MaTHYeCKOH MeMOpaHbl. TpaHCIOPT BEIIECTB 4epe3 IIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIA (nuddy3us, obmery€HHas muddysus), aKTUBHBINA (NMIEPBUYHBIA W BTOPUYHBINA
aKkTUBHBIN TpaHcnopt). [Tomynponumaemocts MeMOpanbl. Pabota HaTpuii-kanreBoro Hacoca. DHIOIMUTO3:
OUHOIUTO3, (aroruro3. Dk3ouuto3. Kierowynas crenka. CTpykTypa M (YHKIMM KIETOYHOM CTEHKH
pacTeHuii, rpudoB.

Huromnasma.  [luto3omb.  Lurockener.  JIBwkeHue  nuroruiasmpl.  OpraHougsl  KIETKH.
OnnoMeMOpaHHBIE OPTaHOMABI KIETKU: sHAormnazmaTudeckas cetb (OI1C), anmapat ['onbaku, TM30COMBI,
ux cTpoeHue M (QyHKIUH. B3auMoCBsA3b 0lHOMEMOpaHHBIX OpPraHoUJ0B KJeTKU. CTpoeHHEe IpaHyJIIpHOTO
perukynyma. Mexanusm nanpasienus oeaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KICTOYHBIX
MeMOpaH. ['magkuii (arpaHynsipHBIi) 3HIOMIa3MaTUYecKuil peTukynyMm. CekperopHas (yHKIHS ammapara
lonpmxu. Moougurayus benxkos 6 annapame Ionvoxcu. Copmuposka 6benxkos 6 annapame 1 01v0dxcu.
TpancnopT BeniecTs B KiIeTKe. Bakyonu pactutenbHbIX KieTok. Kirerounstii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU/bI KJIETKHU: MUTOXOHJIPHUHM, IIACTUIBL. [Ipoucxodcoenue MumoxoHopul u
nracmuo. Cumbdbuocenez (K.C. Mepeosickosckuii, JI. Mapeynuc). CtpoeHne M (QyHKIMH MUTOXOHAPHUH H
wiactuf. [lepBuyuHble, BTOPUYHBIC U CIIOXKHbBIE TUIACTUABI (DOTOCHHTE3UPYIOIIUX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOILUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouspl kietku CTpoeHHE M (YHKIMM HEMEMOpPAaHHBIX OPraHOWJOB KIIETKH.
PubGocomsl.  IIpomescymounvie ¢hunamenmoi. MukpoduiaaMeHTsl. Akmunogvle MUKpoOQuUIamMeHmsi.
MpliieyHble KIETKU. AKMuHo8ble KOMNOHEHMbl HeMbluleuHblx Kiemok. Mukporpyoouku. KiieTounsrit
ueHTp. CTpoeHue U ABMXKEHUE KI'YTHKOB M pecHu4YeK. MUKpoTpyOouku nutoriasMel. Llentpuons. berku,
accoyuupogantvle ¢ MuKpoguiamenmamu u muxpompybouxamu. Momopnuvie 6enxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapUoOIUIa3Ma, SAPBILKH, UX CTpoeHHue M (yHKIMU. SnepHblid
OenkoBbIil MaTpuKC. IIpocTpaHCTBEHHOE PAacHOIOKEHHE XPOMOCOM B MHTep(a3HOM siape. dyxpomamun u
cemepoxpomamun. Belku XpoMaTWMHAa — TUCTOHBI. /[unHamuka sdepHou 006010uKu 6 mumose. foepmbiil
Mpancnopm.

Knerounbie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3yKapuoT (pacTHTENbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

[Toptpetsr: K.C. Mepexkockuid, JI. Maprymnuc.

Tabmuupr u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIeTkn», «CTpoeHHe >KUBOTHOW KIIETKHY,
«CTpoeHME pacTUTENBHON KIETKW», «CTpOeHHE MUTOXOHIpUM», «apo», «CTpoeHne npokapuoTHYECKON
KIIETKI».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnapaThl pPACTUTENbHBIX, MXHUBOTHBIX KIIETOK,
MHUKpPOITpenapaThl OaKTepHaTbHbIX KIETOK.

JlabopaTopHasi padora «l/3yueHne cCTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

I[IpakTnueckas padora «/3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabGoparopHas padora «/ccnenoBanre mia3Moinsa 1 JeMIa3MoJin3a B pACTUTEIIbHBIX KIETKAX).

IIpakTnueckas padora «/3ydyeHnue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).



Tema 6. O0MeH BellecTB U NMpeBpalleHue JHEPrUu B KJIeTKe

AccUMWISIIIAS U TUCCUMUJIALIUS — JIB€ CTOPOHBI MeTabon3Ma. Tumbsl 0OMeHa BeecTB: aBTOTPO(HBII
U reTepoTpoHBIH. YYacTHe KUCIOpoia B OOMEHHBIX INpoleccax. DHEpPreTHueckoe o0ecreueHnue KICTKU:
npeBpamieHne AT® B oOMeHHbIX mporeccax. @DepMEHTATHBHBIN XapakTep peakluil KIETOYHOTO
Merabomm3ma. DepMeHTH, WX CTPOCHHE, CBOWMCTBA W MexaHu3M JnedctBus. Kodepmentsl. Otianuus
(epMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTOpbl U OCIKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (PEepMEHTATUBHBIX PEAKIUN OT Pa3IHMUHBIX (PAKTOPOB.

[lepBuuHbIl CUHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y b6axmepuii. Ceemocodbuparowjue nuemenmsl U NUSMeHmMbl PeaKyuoHHoz2o yewmpa. Poib
XJIOPOILIacTOB B mporecce gorocuHTe3a. CBeroBas u TeMHoBas (asbl. Pomoovixanue, Cz., Cq4. u CAM-
munsl omocunmesa. IIpoayKTUBHOCTH (OTOCHMHTE3a. BiusHuEe pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunrte3. Pa3zHooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPUIMpYIOIIHE OaKTepuw,
&Kele300aKTepun, cepodbaKkTepuu, BOJIOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

Amnaspobnsie opranu3mbl. Buasl 6poxkenus. [IpoaykTsl OpoKeHHS U UX UCIOJIb30BAHUE YETOBEKOM.
AHa’p0oOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJOTUHU U BO30YAUTENN O0JIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. [loaroroBurenbHblid dTam. ['nmukonus —
OECKHUCIOPOAHOE PACIHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHue, WIM KIETOUYHOE JbixaHue. Poib MUTOXOHIpPHII B Ipoleccax
ouosornyeckoro okucieHus. Llukmudeckue peakiuu. OkucnurensHoe (ochopumupoBanue. JHepeust
Membpannoeo epaduernma npomonos. Cunmez AT®: paboma npomonnot AT@-cunmaszvl. [IpenmyiiecTsa
a’poOHOro MyTH OOMEHa BEIIeCTB Nepe/] aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOT0 0OMEHa.

JdemMoHcTpanuu

[optpersr: [Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuen,
I'. A. 3aBap3uH.

Tabmumpr u cxembl: «DoTocHHTE3», «JHepreTudeckuit odmen», «buocunres Oenkay, «CTtpoeHHe
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHMe: CBETOBOW MHMKPOCKON, O0OOpyJOBaHUE JUIsl MPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/I3yueHne KaTaaIUTUYECKONH aKTUBHOCTH ()EPMEHTOB (Ha IMpUMepe aMHJIa3bl
WM KaTaasbl)».

JlabopaTtopnasi paGora «/3ydeHune ¢GepMEHTATUBHOTO pACIICIJICHUs TEPOKCHIa BOAOPOJa B
PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHeHUE NPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakuumn marpuyHoro cuuresa. [IpMHIMI KOMIUIEMEHTapHOCTH B pEaKLUsAX MaTPUYHOIO CHHTE3A.
Peanuzanus HacneacTBeHHOM uHpopMmauuu. ['eHeTndyeckuil Koj, ero cBoifctBa. TpaHckpumuus —
MatpuuHblid cuHTe3 PHK. IIpuHOMIBI TpaHCKpUIIIMK: KOMIUIEMEHTApPHOCTh, AHTHIIAPAJLIEIbHOCTD,
acumMeTpudHOCTh. Co3spesanue mampuunvix PHK 6 aykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuyactue TpancnoptHeix PHK B GnocunTese Oenka. YcioBust OnocunTesa
6enka. KogupoBanue amunokucnot. Pois pubocom B OnocunTe3e Gernka.

Cogpemennvie npeocmagnenuss o cmpoenuu ceog. OpraHuzanus reHoMa y MpOoKapuoT M 3YKapuoT.
Perynsamus aktuBHOCTH TeHOB y mpokapuoT. ['mmoresza omepona (®. XKakoO, XK. Mano). MonexyrapHulie
MexXaHusmMbl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomwl cenos. Perymnsuus
O0OMEHHBIX MPOIIEecCOB B KieTke. KieTouHslil romeocTas.

Bupycbl — HeksleTouHble (OPMBI KU3HU U oOnHMraTHele mapa3utbl. CTpOEHUE MPOCTHIX U CIOXKHBIX
BHPYCOB, pETpPOBUPYCOB, OaktepuodaroB. Kuswenuwii yuxn J[HK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpancKpunyus, peeepmasa, uHmezpasd.



Bupycubsie 3aboneBanusi uenoBeka, >XMBOTHBIX, pacteHuid. CIIUJI, COVID-19, couwmanbHbie ©u
MEAUIMHCKUE MPOOIEMBI.

Buoungopmamura: unmeepayus u awanuz 6oavwux maccusos («bigdatay) cmpyxkmyphuix
buonocuueckux dannwvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie GyHkyuu 6e1Kos.
Cnocobwl 0ocmasku nekapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuuer u cxemsl: «bruocunres 6enkay, «I eHeTHueckuil Koy, «Bupycs», «baktepuodarm.

IpakTnyeckas padora «Co3naHnue MOJICIH BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii mmki, ero mepuonsl u perymsauus. MuTepdasza m muto3. OcoOEHHOCTH MHPOIECCOB,
npoTrekarmux B uHTepdase. [loaroroBka kiaeTku K aeneHuto. [IpecuHTeTrueckuii (MOCTMUTOTUYCCKUN),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (MIPEMUTOTUYECKHIT) Tepro/ bl HHTEP(Da3hI.

Marpuunbiii cunte3 JJHK — permukarnusa. [lpunnuner perummkanuu JIHK: xoMmiemMeHTapHOCTb,
IIOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUNapaienbHocTb. Mexanusm  permkanuun  JHK.  XpomocoMsr.
Crpoenue xpomocom. Temomepsl U TeoMepasza. XpOMOCOMHBIN HAOOP KIETKUA — KapUOTHUIL. JIUTUIONTHBIN 1
rarmIoNIHbIN Habopkl XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne xnetkn — mMuTo3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX Hpouecchl. Tumbel MuTo3a.
Kaprokunes n nuroknnes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — anomnros.

Knerounoe sapo, XpoMocoMbl, (YyHKIMOHaJIbHAas TEeHOMUKA. Mexanuzmsl npoaugepayuu,
oughgpepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kremka» — duourHgopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabnuipr 1 cxeMbl: «KU3HEHHBINH LUK KIETKW», «MuTo3y», «CTpoeHue Xxpomocom», «Pemnukanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlaGopaTtopHas padora «HaOmoneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE
OpPTraHU3MBI.

OCOOEHHOCTH CTPOCHMSI M KHU3HEIEATENbHOCTH OJHOKJIETOYHBIX OpraHusmoB. baktepuu, apxewu,
OJIHOKJIETOYHbIE TPHObI, OHOKIJIETOYHBIE BOJAOPOCIH, JpyTrUe NpoTUCThl. KoloHMaIbHbIE OPraHU3MBI.

B3aumocBsi3p yacTell MHOTOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHbl U CUCTEMbI OpraHoB. OpraHusm
Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTelibHas, IMOKPOBHAs, MHPOBOJSAIIAL,
OCHOBHasi, MexaHuyeckas. OcoOeHHOCTH cTpoeHus, (YHKUMH U paclolOXKeHHs TKaHel B opraHax
pacTeHui.

TkaHu JKMBOTHBIX M YENOBEKA. THUIBI XUBOTHBIX TKaHEH: SNUTEIMAIBHAs, COEIAMHUTEIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKIMIA U PacroyioKeHUs] TKaHell B opraHax >KMBOTHBIX M
YeJI0BEKa.

Opransl. BereratnuBHble U FeHEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTAHOB KUBOTHBIX
1 yenoBeka. OyHKIMN OPraHOB U CUCTEM OpPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHBII 1 BHYTpeHHMI ckeneT. CTpOEHHE U TUITbI COEIUHEHNS KOCTEH.



JIBukeHne opraHu3MoB. /JIBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIIHOE, >KTYTHKOBOE,
pecHuyHOe. J[BMKEHUE MHOTOKJIETOYHBIX PACTEHMI: TPONMM3MBI U HACTUU. [[BH)KEHHE MHOTOKJIETOYHBIX
’KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucreMa. Pediekc. CkeneTHble MBI U UX paboTa.

IInranue opranusmos. lloriomenne Boabl, yriIeKUCIOro ra3a ¥ MUHEPAJIbHbIX BEUIECTB PACTCHUSMMU.
[IutaHnue XUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE muUIeBapeHue. lIuTaHue nO3BOHOUYHBIX
AKUBOTHBIX. OTAeNbl NUIeBapuTeIbHOrO TpakTa. IlumeBapurenbusie xene3bl. [InmeBapurensHas cucreMa
YEJIOBEKa.

Ipixanue opranm3moB. Jlpixanwe pacrteHuid. Jlpixanwe xKuBOTHBIX. Juddy3us ra3zoB uepes
noBepxHOCTh KieTku. KoxkHoe npixanue. JlpixarenpHas moBepxHOCTh. KabGepHoe U JErovyHOE AbIXaHHE.
JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLUMOHHOE YCIOKHEHHE CTPOEHUs JIETKUX
II03BOHOYHBIX >KMBOTHBIX. JIbIXaTelbHAs CHCTEMa 4YeJloBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy OTUL U
MJICKOTUTAIOMNX. Perymnsaius apixanus. J{prxareapbHble 00BEMBI.

TpancnopT BewlecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMbl pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOoCHass cuctema M e€ opranbl. KpoBeHOCHass cuUCTEMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIOLMOHHbBIE YCIOXKHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u e€ perymnsius.

Boinenenue y opranu3moB. Beiienenue y pacteHuid. Beinenenue y kMBOTHBIX. COKpaTUTENIbHbBIE
Bakyonu. Opranbl BbiAeneHus. OuiabTpaius, ceKpelus U o0paTHOEe BCAChIBAHHE KaK MEXaHU3Mbl PaOOTHI
OopraHoB BblieneHMs. CBSI3b IOJIOCTH Te€la ¢ KPOBEHOCHOW W BBIIEIMTEIbHOW cuctemMamu. Boiienenue y
MO3BOHOYHBIX JKMBOTHBIX W 4yenoBeka. [louku. CtpoeHune m QyHKImoHupoBaHue Hedpona. OOpa3oBaHue
MOYH Yy YEJIOBEKa.

3amuTa y OpraHuM3MoB. 3aluTa Y OJHOKJIETOYHBIX oOpraHu3MoB. Crnopbl OakTepuid M LUCTHI
MpoCTEHIIMX. 3alUTa Y MHOTOKJIETOYHbIX pacrteHuil. Kyrukyna. CpeacTBa NMacCMBHOM M XMMHUYECKOM
3auThl. UTOHIUABI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpPOM3BOAHBIEC. 3alllUTa OpraHu3Ma OT
6onesneil. MmmyHHas cucreMa 4yenoBeka. KieTO4yHbIE M TyMmMOpallbHbII HUMMYHUTET. BpoxnéHHbli u
npuoOpeTéHHBIN crienn(pUIecKuii MMMYHHUTET. Teopusi KIIOHAIbHO-ceNleKTUBHOTO nMMmyHHTeTa (I1. Dprmx,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MoOB. Poib BpOKIEHHONO MMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMocTs M peryisinus y OpraHu3MoB. Pa3zapa)kmMoCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiius y pacTeHuil. POCTOBBIE BeneCTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryisiuus y >KuBoTHbIX. HepBHas cucrema u €€ OTIEINbI.
OBOJIIOIIMOHHOE YCIIO)KHEHNUE CTPOEHUs HEPBHOM CHUCTEMBI Yy MXUBOTHBIX. OTHEnIBl TOJOBHOIO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedekc u pedaexropHas ayra. besycioBHble U YCIOBHBIE peQIIEKCHI.

I'ymopasibHas peryssius U SHAOKPUHHAS CHUCTEMa XMBOTHBIX M ueloBeKa. JKenes3bl SHAOKPUHHOU
CUCTEMBbl M UX TOpMOHBL [lelicTBue TOpMOHOB. B3aWMMOCBA3b HEPBHOW W SHIOKPHUHHOM CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupl u cxembl: «OTHOKIETOUHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOJIOPOCTNY, «bakTepumy,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHUI», «CHCTEMBl OPraHoB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cucrteMbl», «CTpoeHHE CTeOIs»,
«CTpoeHHE JMCTOBOM IUIACTHHKW», «TKaHM JXKHMBOTHBIX», «CKkener uyenoBeka», «llumeBapurenbHas
cucteMay, «KpoBeHocHas cucremay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxa», «MblmeuHas
cucreMa», «BplaenurenbHas cucreMa», « HIOKpPHHHAs cucTeMayn, «CTpoeHne MbInb», «MIMMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHui», «KpoBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX KMBOTHBIX»,
«Ctpoenne ruapb», «CTpoeHue muaHapum», «BHyTpeHHee cTpoeHue n0XxzaeBoro uepBsi», «HepsHas
cucrema poid», «HepBHas cucrema asarymku», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cucrema miexonurtammuxy, «HepBHas cucrema yenoBekay, «Pediexc.



O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpPOIpernapaTbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MHUKpOIpenaparsl TKaHEH, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKHUBBIC
9K3EMILISPhl KOMHATHBIX PACTEHUH, repObapuul pacTeHUi pa3HbIX OTIENIOB, BIAKHBIC MMPENapaThl >KUBOTHBIX,
CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OCCIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelOBeKa, 00O0pYIAOBaHHE s
JEMOHCTPAllMd TOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTEHUH, pacllelUIeHHs] Kpaxmaia U OelKOB MOJ
neiictueM (hepMEHTOB, 00OpYyIOBaHUE ISl JEMOHCTPAIMHU OMBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH
NErKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJIETTU TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUi.

JlaGoparopHas padora «3yueHnue TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUSI».

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAHU3MOB

@DopMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosoe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Buapl Oecmoioro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISAIUS, (parMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuokenue. [lomoBbie kieTku, uianm ramethl. Meito3. Craguu Mmeiosa. [loBeaeHue
XpoMocoM B Mero3e. KpoccuHrosep. buosornueckuii ¢CMbICI Melo03a M IIOJIOBOTO Iipouecca. Meio3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pa3ButHe. ['amerorenes y xuBOTHbIX. [lomoBbie >kene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KiIETOK. CriepmaroreHes u ooreHes. CTpOEHHE MOJOBBIX KIETOK.

Omog0TBOpEeHHE W AMOPHOHAILHOE Pa3BUTHE XUBOTHBIX. CIOCOOBI OIJIOJOTBOPCHHUS: HApPY>KHOE,
BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOe pa3BUTHUE OPraHU3MOB (OHTOTEHE3). OMOPHOJOTUS — Hayka O pa3BUTUHU
opranusmoB. Mopgoeenez — o0na uz 2nasHvix npoobaem smopuonocuu. Konyenyus mopgocenos u mooenu
mopghocenesza. Ctaquu >MOpUOTeHe3a KUBOTHBIX (Ha mpuMepe Jsrymkn). Ipobnenue. Tumbsl qpo0iieHusl.
Jlemepmunuposannoe u Hedepmunuposannoe Opooaenue. bnacmyna, munvi Oracmyn. OcoOeHHOCTH
IpoOJieHUsT MIIEKONMUTAIOMIMX. 3apOAbIIIeBble JUCTKU (TacTpyislus). 3akjaJka OpraHOB W TKaHeW wu3
3apOJIbIIIEBBIX JUCTKOB. B3amMHOe BIMsHUME YacTel pa3BUBAIOLIETOCS 3apojbliia (IMOpPHOHATbHAS
WHIYKIKA). 3aKiIajiKa IjIaHa CTPOSHUS )KUBOTHOTO KaK Pe3yJIbTaT UEPAPXUUECKUX B3aMMOJICHCTBHI I'€HOB.
Brusiaue Ha sMOpruoHaAIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEeIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBI mepuon. llpsmoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOUYHBIX M IMO3BOHOYHBIX JKHBOTHBIX. bHolormdeckoe 3HadYeHHE
MPSIMOTO M HEMPSMOTO PAa3BUTHs, WX PACHpOCTpaHEHWE B Mpupoje. THmbl pocTa >KHUBOTHBIX. DaKTOPHI
peryJsiliud pocTa KUBOTHBIX M uejoBeka. CTaguu TOCTIMOPHOHAIBHOTO PA3BUTHS Y J>KUBOTHBIX U
yenoBeka. [lepruoabl oHToreHe3a yenoeka. CTapeHue U CMEPTh Kak OMOJIOTUYECKUE TPOIIECCHI.

PazMHoxeHue u pazButue pactenuil. ['amerodut u cnopodut. Meiio3 B KHU3HEHHOM LIUKJIE PACTEHUH.
OO6pazoBanue crnop B mporecce Meio3a. ['ameroreHe3 y pacteHuid. OIUIOAOTBOPEHHUE U Pa3BUTHE
pacTUTENBHBIX OpPraHU3MOB. [[BOWHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmumer uw  cxembl: «BereraTuBHOE pa3MHOXeHHE», «THIBl Oecrmonoro pa3MHOKEHUS»,
«Pa3MHOXeHUE XJIaMHJIOMOHaAbDy, «Pa3MHOXeHHe »3BrieHb», «Pa3MHOXeHHE THAPE, «Meio3y,
«Xpomocombl», «['amertorenesy», «CTpoeHHE SUIEKICTKH U crnepMaro3ousa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe m HempsiMoe pasButHe», «Pa3BuTHE MalCKOTO Kyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymkm», «/[BoliHOE OMIOAOTBOPEHUE VY IIBETKOBBIX pacTeHuil», «CTpoeHHe CceMsiH
OJIHOJIOJIHBIX W JBYJIOJIBHBIX PacTeHU», «KW3HEHHBIN LUKI MOPCKON KamycTbl», «KU3HEHHBIA ITUKI
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBIA [IUKIT COCHBDY.

O6opymoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIIpENapaThl SHIEKIETOK M CIIEPMATO30MI0B, MOJEIb
«IuKIT pa3BUTHS JIATYITKI.



JlabGoparopHas padora «3yueHne cTpoeHHs MOJOBBIX KJIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.
IIpakTnyeckas padora «BrisiBiieHHE TPU3HAKOB CXOCTBA 3aPOABIIIEH MTO3BOHOYHBIX JKUBOTHBIX).
JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hcropust craHOBIGHUS W pa3BUTUSA TCHETHKW Kak Hayku. Pabortel I'. Menpens, I'. ne ®pwusa, T.
Moprana. Posib oTedecTBeHHBIX yU€HBIX B pazButum reHetuku. Padoter H. K. Konbrosa, H. 1. BaBuiosa,
A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TMOHSTHUS M CHUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUICIbHBIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UI0Ta, F€TEPO3UTOTa, YNCTas
nuHUs, THOpuAbl, TeHoTun, ¢eHoturn. OCHOBHBIE METOAbl TEHETUKU: TUOPUIOIIOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. W. BaBuios, A. H. benozepckuit,
I'. 1. Kapnieuenko, }O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

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

JlabopaTopnasi pa6ota «J/[po3oduira kak 0O0bEKT FreHETHICCKUX UCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. [lepBblit 3axkoH MeHaens — 3ak0oH equHO000pa3usi THOPHIOB MEPBOTO
nokoJsieaus. IIpaBuno nomuHupoBaHusg. Btopoil 3akoH MeHzaenss — 3aKOH pACIICIUICHUS IPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUHOTO CKpEIIMBaHus. [ umore3a 4ucTOTh raMer.

AHanusupyromee ckpemuBaHue. [IpoMexyTouHblii xapakTep HacinenoBaHus. PacuieruieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO HAacJIeIOBaHUS
npu3HaKoB. [{uTonornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuerieHHoe HacnenoBaHue npusHakoB. Pab6orer T. Moprana. CuernseHHOe HacjelIoBaHUE T'EHOB,
HapylLIEHUE CUEIIJICHUS MEKy TeHaMU. XPOMOCOMHasl TEOPUS HACJIeICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACIICHUS M0Jia. AYyTOCOMBI U ITOJOBBIE XPOMOCOMBI.
['omorameTHbI M TeTeporaMeTHblii MoJ. ['eHeTnyeckass CTpyKTypa MOJIOBBIX XpoMocoM. HacnemoBanue
MIPU3HAKOB, CIIETUICHHBIX C OJIOM.

I'enorun kak nenocrHas cucrema. [lmeloTponus — MHOKECTBEHHOE JAEHCTBUE T'eHa. MHOKECTBEHHBIN
annenusM. BzaumoselicTBue HeayuienbHbIX TeHOB. KommiemenTapHuocts. Onucras. [Tonumepus.

['eHeT4eckuii KOHTPOJIb Pa3BUTHS PACTEHUMN, KUBOTHBIX M UYEJIOBEKA, a TaKkXe (U3HOJOTUUECKHUX
MIPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (QYHKIMH. ['eHeTHYeckre MeXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO3MMH — MApa3UT» U «XO3IUH — MHUKpPOOHMOM». ['eHeThdeckue acmeKThbl KOHTPOJIS U
M3MEHEHUs HACJIEACTBEHHON HH(POPMAIINH B TIOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumer u  cxembl: «llepBbiit U BTOpoil 3akoHbl Mennens», «Tperuit 3axkoH MeHaens»,
«AHnanusupymooniee ckpenmpanuey, «Henomnoe noMuanpoBanney, «CUEIUIECHHOE HACIETOBAHUE MTPHU3HAKOB
y npo3odunsiy, «I'enetnka monay, «Kapuorun uenosekay, «Kapuotun apozodunby, «Kapuotum nTuish»,
«MHOKECTBEHHBIN aJIEIN3M», «B3auMoaencTBue reHoB.

O6opynoBaHue: MOJENb ISl AEMOHCTPAIlMU 3aKOHOB €IMHO00pasusi THOPUIOB MIEPBOTO MOKOJICHUS U
pacIleruieHus] MPU3HAKOB, MOJIENb IS JEMOHCTPAlMM 3aKOHA HE3aBHCHUMOTO HACIIEIOBAHUS MPU3HAKOB,
MOJENIb Il JIEMOHCTPAIIMM  CLEIUIEHHOTO  HACJIEIOBAaHUS  IMPHU3HAKOB, CBETOBOM  MHKPOCKOIL,
MUKpompenapar: «/Ipozodumna.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHUITBI.

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

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH



BsaumopeiictBue reHoruna u cpeiasl npu ¢GopmupoBaHuu ¢eHoTura. VM3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE PU3HAKKU. BUBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoudukanoHHas U3MEHYMBOCTh. Ponbp  cpeasl B (opMupoBaHUM — MOAM(DUKAMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. Bapuanuonssliil psg u BapuanvonHas kpusas (B. Moranucen).
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHYMBOCTU. BUbl TEHOTUIINYECKON
M3MEHUYMBOCTH: KOMOMHATUBHAs, MyTallMOHHASI.

KoMOuHatuBHasT W3MEHYMBOCTh. Mei03 ¥ TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Poib KOMOWMHATUBHON HW3MEHYMBOCTU B CO3JaHUM TEHETHMUYECKOTO pa3HOoOOpa3usi B
npezeiax OJHOro BUA.

MyTannoHHasi U3MEHUMBOCTb. Bubpl MyTanuii: reHHble, XPOMOCOMHbIE, T€HOMHbIE. CIIOHTaHHBIE U
MHAYLUMPOBAaHHbIE MyTalMu. SnepHble M LUTOIUIa3MaTHYeckue Myranuu. ComMaTHYecKHe M I0JIOBBIE
MyTaiuu. [IpuunHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKUX psIOB B HacieAcTBeHHOM wu3menuunBoctu (H.U.
BasuiioB). BHesiiepHast ©”3MEHUMBOCTD U HACIIEACTBEHHOCTD.

Onueenemurxa u dNUEHOMUKA, POTIb INUSEHEMUYECKUX (haKmMopo8 8 HACNIe008aHUU U USMEHYUBOCMU
GheHomunuyeckux npu3HaKos8 y OpeaHu3Mos.

JdeMmoHcTpamun

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

Tabmuie! 1 cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoauduKamoHHas H3MEHIMBOCTEY, «KoMOMHATHBHAS
U3MEHUYUBOCTBY, «Meiio3», «OmnonoTBopeHue», «l'eHeTndyeckue 3a0oiieBaHUs ueloBeKa», «Bumisl
MYTaLH».

ObopynoBanue: XHUBbIE W repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHKH ((oTorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUUBOCTH.

JlabopaTopuass paGora «lccnemoBaHue 3aKOHOMEPHOCTEH MOIU(PUKANMOHHOW HW3MEHYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTnKa Yes10BeKa

Kapuorun uwenoseka. MexayHapoaHas Nporpamma HCCIEAOBAHHUS TIE€HOMA uYelnoBeka. MeTomsl
U3YyYEHHUs] TEHETHKH 4YeJOBEKa: TIeHeaJOrMuecKuil, OJIM3HELOBBbIA, HUTOr€HETHUYECKUH, MOMYISIIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. COoBpeMEHHOE OINpesesieHne TE€HOTHIA: IOJHOI€HOMHOE
CEKBEHHpPOBaHUE, TE€HOTUIHpPOBaHUE, B TOM uwmcie ¢ nomompto II[[P-ananusza. HacnencrBeHHble
3a0oseBaHUsl dYeloBeKka. ['€HHble W XPOMOCOMHBIE OOJIe3HHM 4eroBeKka. bojie3Hm ¢ HaciaeICTBEHHOM
IIPEIPACIONIOKEHHOCTEIO. 3HAYEHNE MEUIIMHCKON T€HETUKH B IIPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a0oyieBaHUi 4YenoBeka. Meauko-reHeTuueckoe KoHCynbTUpoBaHue. CTBosoBble KieTKU. [loHsiTHe
«TEHETHYECKOT0 Tpy3a». ODTHYECKHE acCIeKThl HCCIEOBaHUI B 00JacTH peJaKkTUPOBaHUS TEeHOMa U
CTBOJIOBBIX KJIETOK.

I'eneTnueckue GakToOpbl MOBBIIIEHHONW YYBCTBUTEILHOCTH Y€IOBEKA K (PU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKpYKarollel cpepl. ['eHeTnyeckas nmpeapacrnoiokKeHHOCTh YeJI0BeKa K MaTOJIOTHsIM.

JdemMoHcTpanuu

Tabmuuer u  cxemsl: «Kapuotun dyenmoBeka», «MeTOAbl H3Y4YEHUST TEHETUKH YEJIOBEKay,
«["enernueckue 3a00I€BaHUS YEIOBEKaY.

IIpakTHyeckas padora «CocTaBieHHE U aHAIU3 POIOCIOBHOW.

Tema 15. Cenekuusi OpraHusMoB

JloMecTukanus M ceNekius. 3apoXkAEeHUE CEeNEeKIUM U JoMecTukanuu. Yuenune H. V. BaBuiosa o
IlenTpax MpOMCXOXKIACHUS U MHOrooOpa3us KyJlbTypHBIX pacTeHuil. Ponb cenekuuu B CO3/laHUM COPTOB
pacTeHuii 1 mopoj KUBOTHBIX. CopT, MopoAa, mTamMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
m3menunBocTy H. V. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON PabOTHI.



Meroapl CeNeKIMOHHON paboThl. VMICKyCCTBEHHBINH OTOOp: MacCOBBI M WHIUBHAYaJIbHBIM. DTarbl
KOMOWHAIIMOHHOM ceNeKIuu. VcrbITanue mporu3BOAUTENEH 10 TOTOMCTBY. OTOOp 1O TEHOTHUITY C ITOMOIIBIO
OILICHKH (PEHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paldoThl. PanuanuoHHBIH W XUMUYECKHMA
MyTareHe3 KaK HMCTOYHMK MyTalMil y KyJIbTypHbIX (opm opranusmoB. lcnonab3oBaHue TI€HOMHOIO
penakTHpoBaHUs U MeTo10B pekoMOnHaHTHBIX JJHK st monydenus nucxogHoro Matepuana Jiisl CeNeKIUu.

[Tonydenue nmonuruionaoB. BHyTpuBHI0BasS THOpun3anus. bIu3KopoaCTBEHHOE CKPEIIUBAHKUE, WITH
uHOpuUHT. HepoacTBeHHOE CKpeliBaHue, Wik ayTopuaunr. ['erepo3uc u ero npuduHsl. Vcrnonbp3oBanue
rerepo3uca B cenekuuu. Otnanénnas rudbpuauzanus. [Ipeogonenne Gecryionuss MEXBUIOBBIX THOPUIOB.
JIOCTHKEHHUSI CeNIEKIIUU PACTEHUN U JKUBOTHBIX. «3€1EHAs peGONIOYUSLY.

CoxpaHeHre U U3YyYCHUE TEHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX POAUYEH IS
CO3JIaHMsI HOBBIX COPTOB U THUOPHUAOB CEIbCKOXO3SAWCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u
ynpasienue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUGOMHBIX 6 UEsx
VAYUUIEHUS. CYeCcmB8YIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPeO08blX UOel U NePCNEeKMUBHBIX MEXHOI02U.

JdemMoHcTpanuu

[Hoptpetsr: H. U. BaBuios, 1. B. Muuypumn, I'. /[. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actaypos,
H. bopnoyr, J. K. benses.

Tabmuubl u cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACJICACTBEHHOM H3MEHUMBOCTHY», «Meroasl cenekuun», «OTmanéHHas
rubpuanzanus», «MyTtareHes3y.

JlabopaTopHas padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX».

JlabGopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUN PACTCHUII.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Jkcekypeust «OCHOBHBIE METOAbl M JIOCTIDKEHUS CENEKUMHM PAacTeHUH U IHKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOHUCTIBITATENLHBIM Y4aCcTOK, B TEINIMYHOE XO3SIMCTBO, B
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CUHTETHYECKASI OMOJIOTUSA

OOBeKTHI, UCTIONB3YyeMbIe B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBbIE KYIbTYPbl, MUKPOOPTaHU3MBI,
WX XapakTepucTuka. TpaauimoHHas OWOTEXHONOTHsA: xjeOomeueHue, TMOTydYeHHEe KHUCIOMOJIOYHBIX
MPOJAYKTOB, BHHOAenue. Mukpobuonorndeckuii cuHre3. OOBEKTHI MHUKPOOMOJOTUYECKHX TEXHOJIOTH.
[TpouzBoacTBO O€NKa, aAMHHOKUCIIOT U BUTAMUHOB.

Co3aHve TEXHOJOTMH W HWHCTPYMEHTOB IIEJICHANPABIECHHOIO W3MEHEHUS M KOHCTPYHMPOBAHUS
TEHOMOB C LIEJBI0 TIOJIYYEHHUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJEPKAIMX HE BCTPEYAIOLIUECS B IPUPOJIE
OMOCUHTETUYECKUE TTYTH.

Krnerounas unxkenepus. Meroapl KylIbTypbl KIETOK M TKaHEH pacTeHMH M XKUBOTHbIX. KpuoOaHkH.
ComaTnueckas ruOpuau3anvs W coOMaTHUeCKuid smOpuoreHes. lcmonb3oBaHME TaluIOWAOB B CENEKIIUU
pactenuid. llonyuenue MoHOKIOHANLHBIX aHmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILUIOOTBOpEHUE. PEKOHCTPYKIUS SHWLEKIETOK U KIOHMPOBAHHE
KUBOTHBIX. MeTOJl TpaHCIJIAaHTAllUU sIep KIETOK. 1exHonocuu 0300po6nenus, KyIbMusuposaHus u
MUKPOKTOHATLHO20 PA3MHONCEHUS CEbCKOXO3SAUCTBEEHHBIX KYIbMYP.

XpoMOocOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYMpPOBAaHHE
pexkomOuHanTHBIX JIHK. Co30anue mpamnceennvix opeanuzmos. JJoCTHKEHUS U MEPCIIEKTHBBI XPOMOCOMHOMN
Y TEHHOW MHXKEHEPUHU. DKOJIOTHUECKUE M dTHUECKHE MPOOIeMbl TeHHOM MH)KEHEPHUH.

Meaununackue OuorexHonoruu. IloctreHomuass 1mdpoBas wmemunuua. [II[P-muarHoctuka.
MeTaboNOMHBINM aHANU3, TEHONEHTPUYECKUN aHaldu3 MpPOTeoMa YelOBeKa IS OLIEHKH COCTOSHHUS €ro
310poBbs. lcnonb3oBaHHME CTBOJIOBBIX KJeTOK. TaprerHas Ttepamnus paka. 3D-Ououmkenepust st
pa3paboTku (GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3JaHUsl KOMIUICKCHBIX TKaHEH



COYETAHMEM TEXHOJIOTHH TpEXMEPHOrO OWONpUHTUHTa U ckapdonauHra Ui pelieHus 3agad
[IEPCOHAIN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C LENbI0 oOecreueHus: KOMOMHUPOBAHHOM 3alIUTHI OT BO30yAMUTENeH
OPBH, ycraHOBIEHHE MOJIEKYJSIPHBIX MeXaHu3MOB (QyHKuuonupoBanus PHK-conmepxamux BHUpYCOB,
BBI3BIBAIONINX 0CO0O0 OMacHbIe 3a00IeBaHUsI YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuupr u  cxembl: «lcnonap30BaHME MHUKPOOPTraHU3MOB B IPOMBIIUIEHHOM IIPOM3BOJICTBEY,
«Knerouynas nHxkeHepus», «I eHHAast UHKEHEPUS».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llonyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

Ikcekypeust  «buoTtexHosoruss — BaXHEHIIas NpPOU3BOAMTENbHAS CHUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KJTACC

Tema 1. 3apo:kaenue u pa3BuTHe 3BOJIONHOHHBIX NPeACTABJCHNNH B 0M0JI0THHI

OpomonuonHas Teopust Y. Jlapsuna. IIpeanocbulku BO3HUKHOBEHHUS AapBUHU3MA. JKU3Hb U Hay4Has
nestenbHOCTh Y. JlapBuHa.

JBuwxymue cuibl 3Boitouuu BuaoB no Y. JlapBuHy (BbICOKas MHTEHCHBHOCTb Pa3MHOXKEHHUS
OpPraHU3MOB, HACJIEACTBEHHAs U3MEHYMBOCTh, OOpH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
otbop).

Odopmiienne cunterndeckoi Teopun HsBomouun (CTD). HelitpanbHas Teopusi 3BOJIOLMH.
CoBpeMeHHast HBOIOIMOHHAs OMOJIOTHs. 3HAYCHHE IBOTIOIIMOHHON TEOPUHU B (JOPMHUPOBAHUH €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

JdeMoHcTpamun

[Hoptpetsr: Apucrotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C. C.
Yersepukos, U. 1. HImaneraysen, Jx. Xonnenn, . K. benses.

Tabmuis! u cxembl: «Cucrema xuBoi npupossl (o K. JIlunuero)», «JlecTHuia )XUBBIX CylIecTB (110
Jlamapky)», «MexaHu3M (opMUPOBaHUS NPUCHOCOONEHUH y pacTeHMH M KHUBOTHBIX (rmo Jlamapky)y,
«Kapra-cxema Mmapmpyra myremectsus Y. lapsuna», «Haxoaku Y. JlapBunay, «®DopMbel 00pbObI 3a
cyuiectBoBanue», «llopoabl romnybei», «MHoroodpasue KyiabTypHBIX QopM KamycTel», «llopoast
JIOMalTHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHUIOB (o Y. /lapBuny)», «Cxema COOTHOIICHHUS
JBUKYIIMX CHJI 3BOJIIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUUECKON TEOPUN IBOIIOLIUM.

Tema 2. MukposBosaonust 4 €€ pe3yJabTaThl

[Tomynsius kak sneMeHTapHas equHuIa 3Boatoluu. COBpEMEHHbBIE METObl OLEHKH I€HETUYECKOTO
pazHooOpa3usi MU CTPYKTyphl nomyisiuil. M3MmeHeHune reHoQOHIAa TMOMYJISAIUU Kak dSJIE€MEHTapHOEe
HBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeTnyeckoro paBHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (AKTOPHI (ABMIKYIIME CHJIBI) 3BOMIONMU. MyTanuoHHbl npouecc. KomOnHaTuBHas
M3MEHYUBOCTH. Jlpeiid TeHoB — ciiy4aiiHble HEHAINpaBJICHHBIC M3MEHEHHS YacTOT aJlJIeed B MOITYJISIUAX.
Oddexr ocHoBatens. Ippexm Oymovirounozco eopaviuwika. CHudCeHUe 2eHemuyeckKko2o pazHooopasusL:
npuyunsl u creocmsus. Ilpossnenue s¢pgpexma opeiigha 2enos 6 6onvuux u marvix nonyrayusx. Murpauu.
W3onsauus nonymsiuuid: reorpaduyeckas (mpocTpaHCTBEHHas ), Onooruueckas (pernpoyKTHBHas).

EctectBennblii orO0op — Hampasisoomuil (axktop sBomonuu. POpMBI €CTECTBEHHOTO O0TOOpa:
JIBUOKYIIUM, CTaOMIM3UPYIONINM, paspbiBatomuil (nu3pyntuBHbIi). [lomoBoit oT6op. Bo3HukHOBeHuEe u
IBOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIONMH.  BO3HHMKHOBEHHE
npucrnocoOiaeHnit y opranusmMoB. Apomopdo3sl U uauoazantauuu. Ilpumepsl mnpucnocobieHuit y
opraHu3MoB: Mopdosorudeckue, HU3NOIOTHIEeCKUEe, OMoXuMUYecKre, moBeaeHIeckue. OTHOCUTENIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero xputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yslbTaT MHUKPOAIBOMIONWU. M3omsamus —
KIIIo4eBo  (akTop BUA0O0OpazoBaHusA. Ilyrm w  cmocoObl  BUA00OpA30BaHUA:  AJUIONATPHYECKOE
(reorpadudeckoe), CHMITATPUIECKOe (IKOJIOTHIECKOE), «KMTHOBEHHOE (ITOJIUILIIOUIU3AINS, THOPUAN3AIHS ).
JUINTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (HopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO00pa3usl.

Ponb »3BONMOLIMOHHON OHMONOTHHM B pa3pabOTKe HAayuHbIX METOJOB COXpaHEeHHs OMopazHOOOpas3us.
MHUKPOABOIIONHS U KOIBOJIOLUS MAapa3uTOB M UX X03sieB. MexaHU3Mbl (JOPMHUPOBAHUS YCTOMUYUBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

TaOmuupl u cxembl: «MyTalMOHHAsE U3MEHUUBOCTHY, «llomyssiuMoHHas cTpykTypa Buaa», «Cxema
MpOsIBIICHUST 3akoHa Xapau—BaitaOepra», «JIBHKYIIHE CHUIIBI IBOJIOMHAN», «DKOJOTUYECCKAS HW3OJISIIH
MOMYJISIUKM ceBaHCKOM (openny, «['eorpaduueckas U30is1Us TUCTBEHHULBI CHOMPCKON U JIMCTBEHHUIIBI
naypckoi», «llonmyislMOHHBIE BOJIHBI UYHMCIEHHOCTH XUIIHUKOB M XepTB», «(Cxema paeicTBus
€CTECTBEHHOTO 0TOOpa», «DopMbl 00prOBI 3a cyliecTBOBaHHEY», «HIyCcTpHanbHBI Menanu3My, «KuBbie
uckonaembie», «[IoKpoBUTENBCTBEHHAs OKpacKa >KUBOTHBIX», «lIpemynpexnaronias okpacka >KHBOTHBIX»,
«Dusnonoruueckue agantanuny», «Ipucrnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCThY, «Kputepun
BUJa», «Buabl-nBoliHukN», «CTpykTypa Buga B mnpupoae», «CnocoObl  BHI000pa30OBaHUS,
«["eorpaduueckoe BHI000pa3oBaHue TPEX BUAOB JAHIBIIICHY, «IKOJIOTHUECKOE BHI000pa30BaHNE BUIIOB
cuHuL, «[lonumuonael pacrenuit», «KanycTHo-peaeunblii ruopuy.

O6opynoBanue: repbdapuu pacTeHUi, KOJUIEKIIUA HACEKOMBIX, Yydella MTHUIl U 3Bepel ¢ mpumMepaMmu
Pa3IMYHBIX MPUCIIOCOOTICHUN, Yydena MTUIl U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUi OIU3KUX BUIOB,
00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMH.

JlabGopaTopHas padora «BrisiBlIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «IIpucnocoOieHust OpraHu3MOB U UX OTHOCUTEINIbHAS 1IEI1eCO00Pa3HOCThY.

JlaGopaTopnasi pabora «CpaBHEeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosonusi 4 eé pe3y/ibTaThl

Metoael u3ydeHus MakpolsBomonuu. llaseoHTonormyeckre MeToJbl HM3YyYEHHUs 3BOJIOLUU.
ITepexoanbie popMbl U GUITOreHETUYECKHE PsI/Ibl OPTraHU3MOB.

buoreorpaguyeckue meroabl uzydeHus sBostouuu. CpaBHeHue (uopsl M (ayHbl MaTepUKOB U
ocTpoBOB. buoreorpadguyeckue odmactu 3eminn. Buabl-sHIEMUKH U PETUKTHI.

OMOpHUONIOTHYECKHE W CPaBHUTEIbHO-MOP(OIOrMUECKHE  METOJbl  HU3Y4YEHHsS  3BOJIOLUU.
I'eneTnyeckne MeEXaHU3MBI 3BOJIIOLUN OHTOTE€HE3A U MOSIBJIICHUS YBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOrMYHBIE
U aHAJIOTMYHBIE OpraHbl. PynuMeHTapHble Opraibl W araBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE U MaTeMaTHUYeCKUE METOJbl M3Y4YEeHMs 3BONIONUHU. ['omonoruunbie reHsl. COBpeMEHHbIE
METO/Ibl TOCTPOCHUS (PUIIOTE€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYyTallM1 U SBOJIIOLMSI TEHOMOB.

OOmme 3akoHOMepHOCTH (IIpaBuia) 3BoJOUUM. [lpunyun cmenvl @ynxyuii. HeobpaTuMocTb
HBOJIIOLIMU. AJlanTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOLIUH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkensb.

Tabmuupr u cxembl: «OUIOTEHETHUECKUN P JIOMIAIN», «APXEONTEPUKCY», «3BEpo3yOble SIIEpbI»,
«Crerouedanbr», «Punnoduts», «CeMmMeHHBIE TAMOPOTHUKHNY, «buoreorpaduueckre 30HBI 3eMITH»,
«peiip konTUHEHTOB», «PenukTbl», «HawanpHble cTaauu 3MOPHUOHATIBLHOIO Pa3BUTHUS IO3BOHOYHBIX
XKUBOTHBIX», «['OMOJOTHYHBIE M AHAJIIOTMYHBIE OpraHbD», «PyIuMEHTBH», «ATaBU3MBDY, «XPOMOCOMHbIE
HaOoOpbl deJOBEeKa M INMMIaH3e», «[JaBHbIE HampaBleHUs HBOIIOLUNY, «OO0IKe 3aKOHOMEPHOCTH
SBOJTIOLIUM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOMAeMBIX OCTATKOB OPTaHWU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.



Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble rumoTte3sl MpOUCXOXKIEHUsS XKU3HU Ha 3emiie. AOuoreHe3 W mancrepmus. JloHaydHble
MPEACTABJICHUS O 3apPOKICHUU KU3HU (KpealnoHu3M). ['unore3a moCTOSHHOTO CaMO3apOXKACHUS KU3HU U
e€¢ omnposepxenue onbitamu @. Pemu, JI. Cnamnanuanum, JI. Ilactepa. IlpoucxoxaeHue >KuU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tambl HeOpraHuyeckod spoitonuu. [lmaHerapHas (reojoruyeckasi) HBOJIOLMSL.
Xumu4deckasi 3BONOLUSA. AOMOTEHHBI CHHTE3 OPraHMYECKUX BeIecTB W3 Heopranmdeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pa3oBanne noaumepoB u3 MoHomepoB. Koanepatnast runote3a A. U. Omapuna,
runoTesa rnepBuyHoro OynboHa J[x. XonneliHa, renetndyeckas runoresa I'. Mémnepa. Pu6o3umsl (T. Uek) u
runote3a «vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Hctopus 3eman u MeToasl e€ uyueHus. Vickonaemple opraHMuecKkue ocTaTKu. I'eoXxpoHosorus u eé
MeTonbl. OTHOcHUTEnbHass M aOCOJIIOTHAs IEOXpOHOJOrus. l'eoXpoHonoruueckas IIKaja: 30HBI, 3pBbl,
[I€PUOJIbI, STIOXH.

HavanbHble 3Tanel opraHnyeckor 3Botolnu. [losiBIeHHE M 3BOMIOLKS NEPBBIX KIETOK. DBOJIIOLUS
Metabonu3ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKHM KaK aHajor
nepBbix Ha 3emie coobmecTB. CTpoMaTonuTsl. [IpokaprOTH U YKapUOTHI.

[Ipoucxoxaenne  dyKapuoT  (CUMOMOreHe3).  DBOJIOLMOHHOE  IMPOUCXOXKICHHE  BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPYHI MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHbIE ATanbl SBOJIIONUM BbICIIMX pacTeHuil. OcHOBHbIE apomMop(o3bl pacTeHuil. Bbixon
pacteHuil Ha cymry. [losiBleHue CHOpPOBBIX PACTEHUl M 3aBOE€BaHME MMHU Cylid. CeMEHHbIE pacTEHHUS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tamnbl JBOJIONHMUA >KMUBOTHOTO Mupa. OCHOBHBIE apoMop(03bl KMBOTHBIX. BeHuckas
¢dayna. KeMOpuiicKkuii B3pbIB — MMOSIBICHUE COBPEMCHHBIX THIIOB. [lepBbIe XOpAOBEIC )KUBOTHBIC. JKU3Hb B
BOoZie. OBOJIONUSA MO3BOHOYHBIX. [Ipoumcxoxnenne amdubuii wu  pentunuil. [IpoucxoxxaeHue
MJICKOMUTAOIMUX W nrtul. llpuHnoun kmodeBoro apomopdosza. OcBoeHHE OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie 1Mo spaM U NIEpHOJaM: apxel, MPoTepo30il, Maneo30i, Me3030H, KaitHO30M.
OOmiast xapakTepucTHKa KiIUMaTa W TeoJIOTMYECKUX TpolieccoB. [losBieHHEe W paciBeT XapaKTepHBIX
OpraHu3MoB. YTi1eo0pa3oBaHUE: €ro YCIOBHS U BIMSHUE HA Ta30BbI cocTaB aTMoc(hephl.

MaccoBble BBIMUPAHUSI — DKOJIOTMUECKHUE KPU3HUCHI Mpouuioro. IIpuyuHBI U CIEACTBUS MacCOBBIX
BbIMUpaHui. COBpEeMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocobeHHoctu. IIpobiema coxpaHeHUs
O6uropa3zHooOpasus Ha 3emIie.

CoBpeMmeHHas cucTemMa opraHudeckoro mupa. [IpuHiunel knaccuukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: @. Penu, JI. Cnannannanmy, JI. [lactep, . 1. Meunukos, A. U. Onapun, JIx. Xonneln, I'.
Ménnep, C. Munnep, I'. IOpu.

Tabmuuber u cxemsbl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactrepa mo wu3ydeHuro
caMo3apoKJIeHus Ku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «ITanbsl HEOpraHMYECKON BOJIIOLUN,
«["eoxpoHonmornyeckas mkama», «HauanpHple ITambl OpraHUYECKON HBomoIMHU», «CxeMa o0pazoBaHUs
yKapuoT myTéM cumbuoreneza», «Cucrema >XKMBON TpUPOIbI», «CTpoeHHe BHpyca», «ApoMopdo3sl
pactenuit», «PuHMoPUTH», «OIHOKIETOUHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOAOPOCIN», «MXun»,
«[TarmopoTHukn», «Il'ooceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
KUBOTHOTO MHpPa», «ApoMopdosbl KUBOTHBIX», «lIpocteiimuey, «Kumednomnomnoctasiey, «Ilmockue
YEPBUY, «YUIJIEHUCTOHOTHEY, «PBI0BIY, «3€MHOBOJTHBIEY, «IIpecMbikaroniecs», «Ituue,
«Munekonuraromue», «Pa3zButue XKM3HM B apXerckoul spey, «Pa3BUTHE XKU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHE XU3HM B NAICO30HMCKOM 3pe», «Pa3BuUTHE KM3HU B ME3030MCKON 3pey», «Pa3zBurHe XU3HH B
KaifHO30MCKOM 3pey, «CoBpeMeHHas cCcTeMa OPraHuueCKOTro MUPay.



O6opynoBanue: repOapu pacTeHUH pPAa3IMYHBIX OTIENIOB, KOJUJICKIIMM HACEKOMBIX, BJIA)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIMH UTJIOKOXKHUX, CKEJIEThI I03BOHOYHBIX KUBOTHBIX,
gyydesa NTHUIL M 3BEpeH, KOJJIEKLIUU OKAMEHEJOCTEH, IOJIE3HBIX HCKOIAEMBIX, MYJISKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnas jgaboparopHas padora «MojaenupoBanue onbiToB Muuiepa—lOpu no uzydeHutro
aOMOTreHHOr0 CUHTE3a OPraHuYeCKUX COeIMHEHUI B IepBUYHON aTMochepey.

JlabopaTopnasi padora «/3y4yeHue u onyucaHne UCKOIIAEMbIX OCTaTKOB IPEBHUX OPraHU3MOB.

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

IIpakTnueckas padora «/3ydyeHne 0coOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTpONoa0ruu. Meroibl aHTPOIIOJIOTHH.

CraHoBIIEHHE NPEACTABIECHUN O IIPOUCXOXKACHNUN YelloBeKa. Penurno3nsie Bo33peHus. CoBpeMeHHbIE
Hay4HbIE TEOPUHU.

CxoacTBo desoBeKa ¢ JKMBOTHBIMU. (CHCTEMaTHyecKoe IOJOKEHHE 4esloBeKa. (CBuUAETeNbCcTBa
CXOJICTBA YEJOBEKa C JXUBOTHBIMHU: CPABHUTEIBbHO-MOP(HOIOTHYECKUE, dMOPUOIOTHYECKUE, (U3UOITIOTO-
OnoxuMu4eckue, mnoBeneHueckne. OTIMYMs dYelloBeKa OT JKUBOTHBIX. [IpsIMOXOXIEHHE M KOMIUIEKC
CBA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOM CUTHAJIbHOM CHCTEMBI.

JBuwxymme cuibl  (QakTopbl) aHTpomoreHesa: OHoOJOrMYeckue, couuaabHble. COOTHOIIEHUE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTponoreHe3a. PanHue yemoBekooOpa3Hbe 00€3bsiHBI (IIPOKOHCYIBI) U PaHHHE
MOHTUBI — OOIIME MPEIKH YelIOBEKOOOPa3HBIX 00€3bsH M JIOACH. ABCTPAJONUTEKU — JBYHOTHE MPEAKU
moziel. YemoBek yMerblil, epBble U3TOTOBICHUS OPYIUN Tpyaa. YenoBek NpsMOXOASIIUNA U TEPBbII BBIXOJ
moneit 3a npenensl Appuku. UenmoBek reinep0eprekuii — o0muii IpeqoK HeaH IepTalTbCKOTO YeJIOBeKa U
YyeJoBeKa pa3yMHOro. YenoBek HeaHIepTalbCKUN KaK BU JIFOJEH XOJIOJHOIO KinMaTa. YeloBeK pa3yMHbIN
COBPEMEHHOT0 THIMAa, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenaMu AQpuUKH.
[Taneorenerrka u NajeoreHOMMKA.

DBOJIOIUS COBPEMEHHOI'O 4eoBeKa. EcTecTBEHHBIN OTOOP B MOMYJISALUAX YeoBeKa. MyTallMOHHBIN
npouecc u noaumopdusm. IlomynsuroHHble BOJHBI, Aped( TeHoB, MUTpalus U «3(pPeKT ocHoBaTeNs» B
MOMYJISIMSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonpmme pacel: eBporeoujiHas (eBpa3uiickasi), aBCTpayo-
HerpouHas (3KBaTopuaibHasl), MOHTroJIOM/Has (a3uaTcKOo-aMepuKaHCKas). Bpemss u myTu pacceneHus
yenoBeka 1o 1maHere. EnuHCcTBO uenoBeueckux pac. HaydHass HecCOCTOATENbHOCTh pacu3Mma.
ITpucnocoOaeHHOCTh ueloBeKa K pPa3HbIM YCIOBUSAM OKpYy)Karolle cpeabl. BimsHue reorpaguueckoit
cpeab! 1 Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexnucuuIiMHapHele MeToAbl B (hU3MuecKod (OMOJOTMYECKON) aHTPOIMOJIOTUU. OBOJIOLMOHHAS
AHTPOIOJIOTHUS U MaJICOaHTPOIOJIOTHS YEIOBEUECKUX NOoMynauuid. bruoconuanbHble Uccaea0BaHus PUPOIbI
yenoBeka. MccnenoBanue KO3BOMIOIMK OMOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdemoncTpauuu

[Toprpetsr: Y. lapeun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl 1 cxembl: «MeToasl aHTPOMOJIOTHIY, «[ 0JOBHOW MO3T denmoBeka», «UemoBexooOpaszHbIe
00e3bstHb», «CKeNneT 4YeloBeKa M CKeJleT MUMMaH3e», «PyIuMEHThl W aTaBU3MbI», «JIBIDKYIIHE CHIIBI
AHTPOIIOTEHE3a», «DBOJIIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTpamonuTek», «HUemoBek ymenslit», «HUemnosek
npAMoxo sy, «Jlenucockuii uenmoBek» «Heanaepranpub», «KpomaHboHIB, «lIpeaku uenoBekay,
«Tarnbl 3BOJIOLUH YeTIoBeKay, «Pachl uemoBekay.

Ob6opynoBaHue: MyJISDKH OKaMEHENOCTeH, MPEeIMETOB MaTepUAIbHOM KYJIbTYPHI MPEIKOB YEJIOBEKa,
penpoxaykuuu (dotorpadun) kapTuH ¢ MUDOTOrHUECKUMU U OUONEHCKUMHU CHOKETaMHU MPOUCXOKIACHUS
yenoBeKka, (ororpapuu HaxOJOK MCKOIMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET 4eJoBeKa, MOJEIb uepera
YeloBeKa M uepena MIMMIIaH3€, MOJENb KHUCTH 4YeJOoBeKa M KHCTH LIMMIIaH3€, MOJENIU Topca IMpPeIKOB
YeloBeKa.



JlaGopaTopHasi paGora «/3ydeHne OCOOEHHOCTEH CTpPOCHHS CKelieTa YeJOBEKa, CBS3aHHBIX C
MPAMOXOKICHUEM».

IIpakTnueckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. Jkos10rus1 — HAYKa 0 B3aMMOOTHOILICHUSIX OPTraHNU3MOB U HAJOPTraHNU3MEHHBIX CHCTEM C
OKpY:KamolleH cpenou

3apoxaeHue W pa3BUTHE dKoyoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A. Cesepiona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aensl u 3anaun akoioruu. CBsA3b 3KOJIOTMH € APYTUMU HayKaMH.

Metoapl okosnoruu. IloneBble HaOmoneHUs. OKCHEPUMEHTHI B OSKOJOTUU: MPUPOAHBIE H
naboparopuble. MonenupoBaHue B JKOJOTUHA. MOHUTOPUHI OKpY)KalOIIEeH cpeabl: JIOKalIbHBIH,
PErMOHANIbHBIN U TJI00AIbHBIN.

3HavYeHUE HKOJIOTHYECKUX 3HAHUM JUIsl YesloBeKa. DKOJIOTMUYECKOEe MUPOBO33PEHUE KaK OCHOBA CBsI3Ei
4eJI0BeYeCTBAa € MpUpoaod. DOpMHUpPOBAHUE 3KOJOTMYECKOW KYIbTYPhl U SKOJIOIMUECKONM I'PaMOTHOCTH
HaceJIeHUsl.

JdemoHcTpauuu

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubpt u cxembl: «Pazgensr skonorum», «Metoasl skonorum», «CxemMa MOHUTOPHHTA
OKPY’KaIOILEH CpeabD».

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTMYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonorudeckre (akToppl M 3aKOHOMEPHOCTH WX JAeicTBHs. Kiaccudukamus 3KOIOTHISCKUX
dakTopoB: abuoTHueckue, OWOTHYECKHE, aHTpororeHHsie. OOHIMEe 3aKOHOMEPHOCTH  JACWCTBUA
skonorunueckux (akrtopo. IIpaBuno wmmuumyma (K. Ilnpenrens, [O. JIuGux). TonepaHTHOCTb.
OBpHOMOHTHBIC 1 CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue paxropbl. CBeT Kak dKoIorndeckuii hakrop. J[eficTBre pa3HBIX y4aCTKOB COJIHEYHOTO
CHEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUI M JKMBOTHBIX MO OTHOLIEHUIO K CBETY.
CurnanpHas poJib cBeTa. POTONEPUOAU3M.

Temmeparypa kak odkojormueckuii  ¢dakrop. JlelicTBHe  Temmeparypel Ha ~ OpPraHU3MBL
[ToiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxnHocTe kak skonoruueckuil ¢akrop. Ilpucnocobienus pacteHMid K HOJAEP)KaHUIO BOJIHOTO
6ananca. Knaccudukanus pacteHuil mo oTHoIIeHUIO K Boje. IIpucnocoOnaeHns KMBOTHBIX K M3MEHEHHUIO
BOJIHOT'O pEKUMa.

Cpenbl 00UTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/IyIlIHAs, TOUYBEHHAs, INyOWHHas MOANOYBEHHAs,
BHYTpHOpraHu3MeHHas. PU3UKO-XMMHUYECKHEe OCOOCHHOCTH cpesl oOuTaHus opranu3MoB. Ipucnocobienus
OpPTraHMU3MOB K JKHU3HH B Pa3HBIX Cpelax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE puTMbl. CyTOYHBIE U TOJUYHBIE PHUTMBIL.
[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HMU.

XKuznennsie Gopmbl opranusmoB. IlonsTue o >xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI paCTEHU:
JIepeBbsi, KYCTapHUKHU, KYCTAPHUUYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue dakropel. Buasl OHOTHYECKHX B3aMMOJICUCTBHI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumObuo3 u ero ¢opmsel. [lapasutusm, koomepauus, MyTyaJu3M, KOMMEHCAJIH3M (KBapTHPAHTCTBO,
HaxJieOHM4UecTBO). Hetpoduueckue B3aumoneiicTBus (tonuueckue, hopuueckue, Gpadbpudeckne). 3HaUCHHE
OMOTHYECKMX B3aMMOJEWUCTBUN JJIsl CYIIECTBOBAHUS OpraHu3MoB B cpene obutanus. [lpunnumn
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «JKonoruyeckue (akTopel», «CBETOBOM CHEKTpP», «DKOJIOTHYECKUE TPYIIIBI
KUBOTHBIX I10 OTHOIIEHHUIO K CBETY», «TerIOKpOBHBIE >KHBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY,
«DPU3HONIOTHYECKHE alalTallul KUBOTHBIX», «Cpeapl 0OMTaHUsI OPraHU3MOBY, «buoIOrnyecKkue pUTMbI»,
«Kuznennsie Gopmbl pacteHuit», «KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCUCTEMA HMIMPOKOIMCTBEHHOTO



Jecay», «IJkocuctema XBOHMHOro Jyeca», «llemm nwranus», «XumHudectBo», «llapazutuzmy,
«Konkypenmusy», «Cumomnosy, «KommeHncamuzm.

O6opynoBanue: TepOapuu pPacTeHUW M S>KUBOTHBIX, MPHUCIIOCOONCHHBIX K BIHUSHUIO Pa3TUYHBIX
IKOJIOTHYECKUX (DAKTOPOB, TepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIHBBIX pPAaCTECHUH,
CBETOJIIOOMBBIC, TEHEMIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pACTeHMs, TepOdapuu M KOJUICKLUUHU
TEIUIOII00MBBIX, 3MMOCTONKHUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydesa NTHIl U 3Bepeil, repOdapuu pacTeHHiH,
OTHOCSIIHXCS K THUrpoduTaM, kcepoduram, Me3opuraM, KOMHATHBIC PACTEHUS JaHHBIX TPYIII, KOJUICKIIUN
KUBOTHBIX, OOUTAIONMINX B PAa3HBIX Cpelax, repOapuu W KOJUICKIIMHM PACTEHUH M YKHBOTHBIX, 00J1a/Ial0NIUX
YepTaMu IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBH JKU3HH, repOapuy U KOJUIEKIIMU PacTeHUN
U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (POPM, KOJJIEKUMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTUYECKIX B3aMMOJCHCTBHSIX.

JlaGopaTopHnasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.

JlaGopaTopHas padora «BrIsiBieHNE MPUCTTIOCOOICHUI OPTAaHU3MOB K BIIUSTHUIO TEMIIEPATYPhI».

JlaGopaTopHas padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMIA

DKOJIOTHYECKUE XapakTepucTuku mnonyisauun. [lomymsmus kak Owmosiormueckass cucrema. Ponb
HEOJIHOPOJAHOCTH cpenbl, (hU3MUecKUx OapbepoB U OCOOCHHOCTEH OMOJOTrMU BHIIOB B (DOpPMHUpPOBAHHH
MIPOCTPAHCTBEHHOW CTPYKTYpHI MOMysiiuii. OCHOBHBIE MTOKA3aTENH MOMYJIALNHN: YACIEHHOCTD, INIOTHOCT,
BO3pAaCTHAs U MOJIOBasi CTPYKTYpPa, POKIaEMOCTh, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJyioruueckasi CTpykrypa nomyisiuu. OneHka YuCcIeHHOCTH MOMyJSIuU. JJuHaMuKa nonyasiuu 1
e€ perymauus. buotnueckuil moteHuMan nomysasuMd. MonaenupoBaHue AMHAMUKUA nonyisuuu. Kpubie
pocta 4YHcClIeHHOCTH mnomynsiuuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH MOMYJSIUN: PpOJib
(akTOpOB, 3aBHCAIIUX W HE 3aBHCSIINX OT IUIOTHOCTH. ODKOJIOTMYECKHMe cTparermu BumoB (- m K-
CTpaTerun).

[TonsTue 00 sKonmoruyeckoil Huie BuAa. MectooduTtanue. MHOroMepHasi MOJIEb 3KOJIOTUYECKOM
Humu Jx.M. Xaruuncona. Pazmepsl skonornueckoi Hu. [loTeHnanbHas 1 peaain30BaHHAs] HUILIN.

Bun xak cucrema momyisiiuii. Apeansl BUI0B. Buabl 1 MX jKU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAIIUil )KUBOTHBIX. bruosiornyeckue nHBa3MM 4yKepOIHBIX BUJIOB.

JdemoncTpanuu

[Toptper: Ix. Y. XatunHCOH.

Tabnuupl 1 cxembl: «IKOJOTUYECKHE XapPAKTEPUCTUKN TOMYISAIuny, «IIpocTpaHCTBEHHAsI CTPYKTYypa
nonymsauuny, «Bo3pacTHele nupamuabl nonynauuny, «CKOPOCTh 3aceNeHus TOBEPXHOCTH 3eMIn
Pa3IMYHBIMU OpraHu3Mammn», «Mojenp skosornyeckor Humu Jix. M. XatauHcoHay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUU )KUBOTHBIX.

JlabopaTopnas padora «[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUIO.

Tema 9. Jkoj10rus cO001IECTB. IKOJIOTHUECKHE CHCTEMBbI.

CooOmiecTBa opraHnn3MoB. buoiieHo3 u ero cTpykTypa. CBsi3u MeXIy OpraHu3MaMu B OHOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. JIkx. Tencnu). OyHKIUMOHANbHbIE OJOKM OPraHHW3MOB B
9KOCHUCTEME: TIPOYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduyueckue menu u CETH.
AbGuotuueckue 010ku 3KocucTeM. [10uBbI U MBI B 3KocHucTeMaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B
3KOCUCTEME.

OcHOBHBIE TOKa3aTeIN YKOCHCTEMBl. bnomMacca W mMpoAyKIus. DKOJIOTUYECKUE MHUPAMUIBI YHCEIl,
OMOMAacChl U YHEPIHH.

Junamuxa  sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HampapneHHBIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKieccud. [lepBUYHBIE U BTOPUYHBIE CYKIIECCHU U HMX TMPHUUHBI.
AHTpoOTIOTeHHBbIE BO3/IeHCTBHS Ha cykieccun. KmmmakcHoe cooOmiecTtBo. buopazHoobOpaswe M mosHOTa
KpyTroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Ipupoaubie d3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl MOpel U OKeaHo8. IKOCUCHeMbl
MYHOPp, 71ec08, Cmeneti, nyCmbulHb.

AHTpPOIIOT€HHbIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pa3nnuust Mexxay aHTPONOI€HHBIMU U
IIPUPOJAHBIMU 3KOCUCTEMAMH.

Vpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas ¢uopa u  dayna.
CunaHTpomnu3anus ropoJckoi ¢ayHbl. buonoruueckoe U XO03sHCTBEHHOE 3HAUYEHUE arpodKOCHUCTEM MU
ypO0o3KOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHW3MOB B JKOCUCTeMax. Poub
KackaoHo2o s¢hghexkma u 6u008-30upuxamopos (Kuouesvix 6udo8) 6 @OYHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc sHEpryun U BEIIECTB MEKIAY CMEKHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, MONYJISALMNA 1
9KOCHCTEM B YCIIOBUSX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUIA.

Mexanusmbl  6030eticmeuss 3a2pA3HeHUll PA3HLIX MUNO08 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIEMHOM YPOGHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6o30eticmeusi. MeToJ0J0T sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOI'€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabmuupl u  cxembl: «CTpyKkTypa OHOIEHO3a», «DKOCUCTEMa UHIMPOKOJIMCTBEHHOIO JIecay,
«9KocucreMa XBOMHOTO jeca», «DyHKUMOHAIbHBIE TI'PYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopot
BEIIECTB B dKocucTeMey, «Llenn nmutanus (macTOUIIHAs, NETPUTHAS)», « DKOIOTUYECKAs MUPAMUIA YHUCEI»,
«DKoJoruyecKas nmupamuaa Onomaccer», «IKOJOTHUECKasi MUpaMuaa dHeprun», «Obpa3oBanue 00I0Ta»,
«IlepBuunast cykueccus», «BoccTaHoBiIeHHE Jieca MOCie MOXKapa», «IKOCHCTEMA 03epa», «ArpoLEeHO3»,
«KpyroBopoT BelecTB U MOTOK SHEPIHH B arpoleHosey, «IIpumepsl ypOoskocucTem».

O6opynoBanue: repOapuul pacTCHHM, KOJUICKIIMM HACEKOMBIX, Wydelia NTHUI] M 3Bepei, repbapum
KYJIbTYPHBIX U JJUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcanue ypoo3KOCHUCTEMBI».

JlaGopaTtopHas padora «/3ydyeHue pa3HOOOpa3us MEJIKHX MOYBEHHBIX YJICHUCTOHOTHUX B pa3HBIX
9KOCUCTEMAX».

IKCKypens «IKCKypCcHsl B TUIIMYHBIN OHoreoleHo3 (B AyOpaBy, Oepe3HsK, eIbHUK, Ha CYXOJOJIbHBIN
WM IOWMEHHBIH JIyT, 03€p0o, 6070TO)».

JKCKYpeust «IKCKYpCHs B arpOKOCUCTEMY (Ha TOJI€ WIM B TEINIUYHOE XO3HCTBO)».

Tema 10. Buocdepa — rnodanbHast IKocucTeMa

buocdepa — obOmemnanerapHass o6ojouka 3eMiiM, TJ€ CYIIECTBYEeT WM CYIIECTBOBAlAa >KH3Hb.
Paszputue mpencrasnenuii o Ouochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepnanckoro o Ouocdepe.
O6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3aKOHOMEpPHOCTH  cyliecTBoBaHUs Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak I0OATBHOM
sKocucTeMbl. /[IluHamuueckoe paBHOBecue B 6rochepe. KpyroBopoTs! BemecTs 1 OMOre0OXUMMHUYECKHE LIUKIIbI
(yraepona, azota). PUTMUYHOCTB sIBIEHMI B Guocdepe.

3oHanbHOCTh OHMOchepnl. [lonstue o O6uome. OcHOBHblE OMOMBI CYIIM: TYHJpa, XBOMHBIE Jieca,
CMEIlIaHHble M HIMPOKOJINCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MyCTHIHU, TPOMUYECKUE JIECA, BBICOKOTOPHS.
Knumat, pacTUTenbHBINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GYHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKITUIA.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «['eocdepsr 3emnny», «kKpyroBopot azora B mpupoae», «KpyroBopot yriepona B
npupoje», «KpyroBopor kuciopoja B npupoze», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OHOMBI
cymm», «Knumatuueckue nosica 3emin», « Tynapa», «Taiiray, «Cmemanusiii ecy, «1IupokonucTBeHHBIH
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tpornmaeckuii gecy.

ObopynoBanue: repoapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa



DKOJIOTHYECKUE KPHU3UChI M WX TNpUYMHBL Bo3zaeiicTBue uenoBeka Ha Ouwocdepy. 3arps3HeHue
BO3AYyIIHOU cpeabl. OXpaHa Bo3ayxa. 3arpsisHEHHuEe BOAHOM cpeapl. OXpaHa BOJIHBIX pecypcoB. Paspyiienue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Npupoabl. KpacHble kHuru. Oco0o oxpaHseMble
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TPUHIMUIBI YCTOMYMBOTO pa3BUTUSA 4YEJIOBEUECTBA U MNpuUpoAbl. PanumonainbHOe
MPUPOJIOTIONB30BAHUE U COXPAHEHUE OHMOIOTHYEeCKOro pasHooOpazus 3emun. OOImue 3aKOHOMEPHOCTH
rJI00AMBHBIX JKOJOTHYECKMX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEpOSTHBIC
MIOCJIE/ICTBHSL.

Pa3Bute MeTOJOB MOHUTOPHMHIAa pa3BUTHS ONACHBIX TEXHOTEHHBIX TpoleccoB. Cucmemmuble
uccnedo6anuss nepexooa K pecypcocbepezaroujeii U KOHKYPEeHMOCnocoOHou 3Hepeemuke. buonozuueckoe
pasnoobpasue u obuopecypcvl. Hayuonanvuvle ungopmayuonnvie cucmemvl, obecnewusaroujue 00Cmyn K
uHgopmayuu no cocCmosiHuO OMOenbHbIX 8U008 u Kkocucmem. OCHOBbL IKopeaburUmMayuu 3Kocucmem u
€cnocobos 60pboOLL ¢ buonospesxcoeHusMU. PekoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuipr u cxembl: «3arpsisHeHHe aTtMocdepwl», «3arps3HeHue ruapochepsr», «3arps3HeHHe
nouBb», «llapHukoBbid 3PdexT», «Ocobdo oxpaHseMble NPUPOIHBIE TeppUTOpHM», «Mozjenu
YIPaBISEMOT0 MUPay.

O6opynoBanue: ¢ororpaduu OXpaHIEMBIX pACTCHHA W IKUBOTHBIX KpacHoil kuurm Poccuiickoit
Oenepanun, KpacHoi KHUTH perroHa.

HNJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHUS OOYYAIOIIMMHCS IPOTPAMM
CpeHero ob1iero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHMSI MIPOrpaMMBbI 110 OMOJIOIMH BBIJICJIEHBI CIIEAYIOIINE
COCTABJISIOLINE: OCO3HAHHE OOYYArOIMMHCS POCCHMCKOM TIpa)TaHCKON HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BHUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEIICHUIO, Haluyue Momueayuu K OOy4eHHIO OMOJIOTHH,
yeneHanpasiienHoe pasgumiue BHYTPEHHUX YOEKICHWH JMYHOCTH Ha OCHOBE KITFOUEBBIX ILEHHOCTEH |
UCTOPUYECKUX TPAAULIMN Pa3BUTHUS OMOJOTHYECKOT'O 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOIUXCSI
PYKOBOJICTBOBATHCSI B CBOEH J1E€ATENBHOCTH IIEHHOCTHO-CMBICJIOBBIMHM YCTAaHOBKAaMH, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BAHUS, HAIUYUE NPABOCO3HANUS DKOIIOTUIECKON KYIBTYPBI, CHOCOOHOCIU CINABUMb
LEJIN U CTPOUTH )KN3HCHHBIC ITIJIAHBI.

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YueOHOH U
BOCIIUTATEIbHONW AESITENTbHOCTH B COOTBETCTBHM C TPAAWIIMOHHBIMU POCCHICKUMHU COLUOKYIbTYPHBIMU,
HUCTOPUYCCKHMHU U NYXOBHO-HPABCTBCHHBIMU IICHHOCTAMU, ITPUHATBIMU B O6HIGCTB€ mpaBujiaM 1 HOpMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT IPOIIECCAM CAMOTIO3HAHUS, CAMOBOCIIUTAHHUS M CAMOPa3BHUTHS, Pa3BUTHS
BHYTpPEHHEH MO3UIINU JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPAIKY, YEIOBEKY TpyAa U
CTapiieMy MOKOJEHHIO, B3aUMHOIO YBAXKEHHs, OEpPEKHOTO OTHOIICHHS K KYJIbTYpHOMY HACIEIUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoe U OKPYKarollen cpee.

JImaHOCTHEIE PE3YIbTATbl OCBOCHUMA yqe6H0ro nopeamMeTa «buoorus JOJDKHBI OTpaXXaTb TOTOBHOCTH
U CrocOOHOCTh OOYYarOMIMXCSl PYKOBOACTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JTUYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIllMi, MO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIUOHHBIM L ECHHOCTAM pOCCI/II\/'ICKOFO O6I].[CCTBa, pacliup€Hue >XU3HCHHOI'O OIIbITa W OIbITa
ACATCIIBHOCTH B IPOLECCE pCain3alliii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCIIUTATEILHOU ACATCIIBHOCTH, B TOM
9HCIIe B YaCTH:



1) rpaskaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsi Kak akTUBHOTO W OTBETCTBEHHOTO YJICHA
POCCUICKOTO O0IIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKCHIE 3aKOHA U MPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEILHOCTH NMPH CO3aHUM y4EOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENSITh COOCTBEHHYIO MO3UIIMIO0 TI0O OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOU JKU3HU
U OOBSICHATH €&;

YMEHHUE YYUTHIBATh B CBOMX JICHCTBHIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS JTIOJIEH C
Pa3HBIMU YOKICHUSIMH, KYJbTYPHBIMUA IECHHOCTSMU U COITUATIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS YYeOHBIX, TTO3HABATEIBHBIX U
HCCIIeIOBATENLCKUX 33]1a4, YBAKUTEIHLHOTO OTHOIIICHUSI K MHCHHIO ONIIOHEHTOB MPHU OOCYKIACHUH CIIOPHBIX
BOITPOCOB OHMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMaHUTApHON U BOJOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCHICKOM TPKIAHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K CBOEMY
HapoAy, 4YyBCTBA OTBETCTBEHHOCTHU nepen PonuHoM, ropnoctu 3a cBOM Kpai, cBor PonuHy, CBOM SI3bIK U
KYJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOTO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJTHOMY HACJIEIUIO U MaMsITHUKAM MPUPOJIbI, JOCTHXKEeHUsIM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CHOCOOHOCTh OIICHMBAaTh BKJIQJ POCCHUMCKHX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OHMOJIOTHH,
MMOHUMAaHUS 3HAYCHHUS OMOJIOTMH B TO3HAHWW 3aKOHOB NPHUPOABI, B JKU3HH YEJIOBEKA M COBPEMEHHOIO
o01ecTBa;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTh OLIEHWBAaTh CHUTYAaIlMl0 W TPUHUMATh OCO3HAHHBIC pEIIEHUS, OPHEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POAUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUSA
LIECHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUU € TpaAULIUsIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CropTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHH;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS dKUBOK MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE NPOSABISATH KayecTBa
TBOPUYECKOUN JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHUSA, (GOPMHPOBAHMSA KYJBTYPbl 310POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

MMOHUMAaHKE U pean3aliys 3[0pOBOro U Oe30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE, COOIIOICHUE
TUTHCHUYECKUX TIPABWJI M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATUNA U OTIBIXA, PETYISIpHAs (U3udecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHMUMAaHWE IIEHHOCTH TMPaBWJI HMHIWBUIYaTbHOTO M KOJUIEKTHBHOTO OE€30MacHOTO MOBEACHUS B
CUTYalUsIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHUE MOCIEACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUEK (YIIOTPEOJIICHHS aKOTOJIsA, HAPKOTHKOB,
KYpEHHUs);



6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPYIly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

TOTOBHOCTh K AaKTHBHOW JESTEIBHOCTH TEXHOJIOTHUYECKOH ¥ COIMAJIbHON HANpaBICHHOCTH,
CIOCOOHOCTh MHUITUMPOBATH, INIAHKPOBATH M CAMOCTOSTEIIHO BBITIOIHSATH TAKYIO JICSATEIBHOCTD;

MHTEpEC K pa3iuyHbIM cepam mpodhecCHOHATBHON ACATENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynyieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHUS

IKOJIOTHYECKH IIeJIecO00pa3HOe OTHOUICHUE K TMPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS 3KOJIOTMYECKON KYJIBTYphI: PUOOPETEHHE OIbITA IIAHWPOBAHUS MOCTYIIKOB U
OLICHKU MX BO3MOXHBIX TOCIICCTBHIA JJIs1 OKPYIXKAIOIIEH CPEJIbI;

OCO3HAHHE TJI00ABHOTO XapaKTepa KOJIOTHYSCKUX MPo0IeM U IyTel UX PelICHUs;

CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETacMble TPU HM3YyYCHHH OWOJOTMH 3HAHUS W yMEHHS TIpU
pelieHrH Mpo0IIeM, CBA3aHHBIX C PAIMOHAIBHBIM IIPUPOIONOIE30BaHIEM (COOIIIOICHHIE PABUIT TOBEICHHUS
B TIPUPOJIC, HANpaBJICHHBIX HAa COXPAaHCHHE PABHOBECHS B HIKOCHCTEMAax, OXpaHy BHJOB, JKOCHCTEM,
ouocdepsl);

aKTUBHOE HENpPUATUE JCUCTBUH, NPUHOCAIIMX BpE] OKpYXKAIOIICH TNPUPOIHONW Ccpeje, YMECHHE
[IPOTHO3UPOBATh HEOJIATONPHUATHBIC 3KOJOTHUYSCKHE IOCICACTBUS MPEANPUHUMACMBIX JICUCTBUI |
peI0TBpaIaTh nX;

HAJIMYME PAa3BUTOTO 3KOJOTMYECKOT'O MBIIUICHHS, YKOJIOTUYECKON KYJIBTYPBI, OIbITA JCATEIBHOCTH
AKOJIOTUYECKOM HAIpPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAThCSI UMK B IMO3HABATEIIBHON, KOMMYHHKATHBHOM
M COLMAIBbHOM TPAKTUKE, TOTOBHOCTH K YYaCTHIO B TPAKTHYECKOW JEATCILHOCTH 3SKOJIOTHYCCKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa
B MIOJIMKY/IbTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHMTATEIILCKOM KYJIBTYphl KaK CPEICTBAa B3aMMOJCHCTBHS MEXIY
JIFOZIBMHU Y TIO3HAHUS MUPA;

MOHUMAaHKE CreUpUKHA OHOIOTHH KaK HAyKH, OCO3HAHUS e€ posiu B (POPMUPOBAHHH PAI[HOHATLHOTO
HAYYHOTO MBIIIJICHHS, CO3JaHHH IEJIOCTHOTO TMPEACTaBICHUS 00 OKPY)KAIOIEeM MHPE KaKk O €JIMHCTBE
NPUPOJIBI, 4YeJOBEKa W OOINecTBa, B TIO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHU NpolJeM
COXpaHECHHS TPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTMH JUIsi COBPEMEHHOW NHBHIIM3ALUU: OOECIICUCHHUS HOBOTO
YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE MEPCIIEKTUBHBIX OMOTEXHOIOTUMH, CIIOCOOHBIX pEIllaTh PECypPCHBIC
npoOJIEMbl Pa3BUTHS YEIOBEYECTBA, IMOUCKA MyTEH BHIXOJIA W3 TIIOOATBHBIX JKOJIOTHYECKHX MPOOJIEM U
o0ecIeYeHus repexojia K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHATLHOMY HCITOJIb30BAHHIO MIPHUPOJIHBIX PECYPCOB
1 GOPMHPOBAHUIO HOBBIX CTaHAAPTOB YKHU3HU;

3aWHTEPECOBAHHOCTD B TOJIYYEHHUH OMOIIOTHUYECKUX 3HAHUN B IENAX MOBBIIICHUS OOIIEH KYJIbTYpHI,
€CTECTBEHHO-HAYYHOW IPAMOTHOCTHU, KaK COCTABHOM 4acTH ()YHKIIMOHAJIBLHONW IPaMOTHOCTH OOYUYarOIIUXCs,
(bopMHpyeMoii TpH U3yUESHUH OMOJIOTHH;

MOHWMaHKWE CYITHOCTH METOJOB IMO3HAHHS, HCIOJIb3yEMBIX B €CTECTBCHHBIX HAyKax, CIIOCOOHOCTH
MCIIOJIb30BaTh IMOJydaeMble 3HAHHMS IS aHajdu3a W OOBSICHEHHUS SBJICHHH OKPYKAIOIIEr0 MHpa W
MPOUCXOIANINX B HEM U3MEHEHUH, YMEHHUE JiejiaTh 000CHOBAHHBIC 3aK/IFOUCHUS HA OCHOBE Hay4YHBIX (PAKTOB
Y UMEIOIIUXCS IAHHBIX C IIEJBI0 TIOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTEIBHO HCITOJB30BaTh OMOJIOTMYECKHE 3HAHWS JUIS pElIeHHs MpolieM B
peanbHBIX KU3HCHHBIX CHTYAIUAX;



OCO3HaHME IIEHHOCTH HAy4YHOM JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH IPOEKTHYIO H
HCCIIEI0BATENIBCKYIO JeTEIbHOCTh HHAUBUIYyalbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M €aMOOOPa30BaHUIO, K AKTHBHOMY
MOJTyYECHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOEHHsS yueOHOro mpeamera «bHOJOTHs» BKIIOYAIOT: 3HAYUMBIE
it (GopMUpOBaHMS ~ MHPOBO33PEHHUS  OOYYAIOUMXCA  MEXKIUCHHUIUIMHAPHBIE  (MEXIpEAMETHBIC)
oOlIeHay4YHbIE TOHSATHUS, OTPa)KArOIIMe IEIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHU(PUKY METOJI0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, SHEPTHUs, SIBICHUE, MPOLECC, CHUCTEMA,
HAy4YHbIH (haKT, MPUHIUN, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE, HaAOJIOAEHUE,
U3MEpeHue, OHKCIEPUMEHT U Jpyrue); YHHUBEpCaJbHbIE YydeOHble JeiicTBUA  (TIO3HABATEIbHBIE,
KOMMYHHMKATUBHBIC, PETYIATUBHbIE), oOecrneunBaromue GopmupoBanue GyHKIIMOHATLHOW IPAMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMM OOYYarolMXCs; CHOCOOHOCTh OOYy4YarolUXCsl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAaHUS W  YHUBEPCAJbHBbIE Y4eOHBIC JICHCTBHS B
ITI03HABATEJIBHOW U COLUAIbHOM ITPAKTHKE.

B pesynpraTe n3ydeHus OMOJIOTMM HAa YpOBHE CpEAHEro oOIero o0pa3oBaHHs y 00YyYaroIIerocs
OyayT cdopMUpOBaHBI TO3HABATENIbHBIE YHUBEpPCAIbHbIE Yy4yeOHblEe JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCaJbHbIE y4eOHBIC NEHCTBUS, PETYIATUBHBIC YHHBEpCAJIbHBIC y4eOHBIE JCHCTBHS, COBMECTHAs
NEeSITENIbHOCTbD.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro oOIero o0pa30BaHUS JIOJKHBI
OTpaXkaTh:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe IeHCTBUS:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHUM 3HAHMHA NPUEMBI JIOTHYECKOTO MBIIIICHUS (aHajdu3a, CUHTE3a,
CpaBHEHMs, KIacCU(pHUKAILMH, O00O0OIEHHs), pacKpbIBaTh CMBICI OMOJOTMYECKUX MOHATHH (BBIACIATH UX
XapaKTepHble MPU3HAKHU, YCTAHABINUBATH CBSI3U C IPYTUMHU IOHSATHUSAMHU );

ONpeAeNATh LEIH JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHUS, COOTHOCHUTH
PE3YJIBTAThl JEATENBHOCTH € IOCTABIEHHBIMHU LIENSMY;

HCIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 111 OObsICHEHUs (PAKTOB U SIBJICHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBbIC, JE€AYKTHBHbIEC, I10 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUMS B paCCMATPUBAEMBIX SBJIEHUSAX, (POPMYIHPOBATh BHIBOABI U 3aKIIOUCHMUS,;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPECTBA ISl IPEICTABJICHUS CYILIECTBEHHBIX CBA3EH U OTHOLICHUI B
M3y4aeMbIX OHMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI Pa3HOTO poJia, BBIABICHHBIX B pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

paszpabarbiBaTh IUIAaH pELIEHUS MNpoOJIeMbl C YYETOM aHaIW3a HMMEIOIMIMXCS MaTepUaJbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHMBAThb COOTBETCTBUE PE3YJbTaTOB LENSIM, OLICHUBATH
PHUCKHU MOCIEACTBUM NEATENbHOCTH;

KOOPJIUHHUPOBATh U BBHIMOIHITH PabOTY B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOIO M KOMOMHUPOBAHHOTO
B3alMO/JIEICTBYS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIE0BATENbCKOW 1 IPOEKTHON EATEIbHOCTH, HAaBBIKAMH Pa3peleHus
npo6JeM, CrIoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIEeHHs MPaKTHUYECKUX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;



HCIOJIb30BaTh PAa3IMYHbIE BUJBI ACSITEILHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETaIuHy,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE MPU CO3JAaHUH Y4YEOHBIX H
COLIMATILHBIX MPOCKTOB;

(hopMUPOBATh HAYYHBII TUI MBIIUICHUS, BIAJCTh HAYYHONH TEPMUHOJIOTHEH, KITFOYCBBIMU MTOHATHSIMH
U METOJIaMH;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTENIbHOM JEATENbHOCTH U >KU3HEHHBIX
CUTYaIUsX;

BBISIBJISTh MPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJIM3MPOBATh 3a/1auyy, BBIIIBUTaTh TUIOTE3Yy €€
pellleHrs, HaXOAWThb apryMEHTHl [UIsl JI0OKA3aTelbCTBA CBOUX YTBEPXKICHUM, 3a/laBaTh MNapaMeTpbl M
KPUTEPUU PELLICHUS;

aQHAIM3WPOBATh TOJTYYCHHBIC B XOJ€ PCEIICHUS 3a7aud pPe3ybTaThl, KPUTUYECKH OILIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  LIEJICHANPABICHHBIA IMOMCK IMEpeHoca CpelICcTB U CrlocoOOB  JeCTBUS B
poecCHOHABHYIO CPey;

YMETh MMEPEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH )KU3HEACITCILHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBbIE WJEU, MpeAsiaraTb OPUTHHAJIbHBIC MOAXOAbI U PEIICHUS, CTaBUThb MPOOIEMBI U
3aJla4d, JOITYCKAIOIUE alIbTEPHATUBHEIC PEIIICHHUS.

3) padora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B Pa3NUYHBIX HCTOYHHKAX HHQPOpMAIMH (TEKCTe y4eOHOro MocoOusi, Hay4yHO-
MOMYJISIPHOM JTUTEpaType, OMOJOTUYECKUX CIOBapSX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX NaHHBIX, B
WuTepHere), aHAMM3UPOBATh HH(MOPMAIMIO PA3IUYHBIX BUIOB U (GOPM MPEACTaBICHHS, KPUTHYCCKH
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(dbopMynHpoBaTh 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METOJIbI IPU MOKMCKE U OTOOpE OMOIOTMYECKOi
uH(popManuu, HeOOXOAUMOM /ISl BBIMOTHEHUS YUeOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  WCIOJB30BAaHUS  HMH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHMSI PA3JTMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHUMANBHYIO (GOpMY MpeacTaBiIeHHUS OUOIOTHYECKON HHQOpMAaIH
(cxembl, TpaduKH, TUArpamMMbl, TAOIHIIBI, PUCYHKH U IPYTOe);

WCIIOIb30BaTh HAYYHBIA SI3BIK B KAu€CTBE CPEICTBA MpU paboTe ¢ OMOJOrHYecKoil uHbOpMaIuei:
MPUMEHSITh XUMHUYECKUE, (U3MYSCKUE W MaTeMaTHYEeCKHEe 3HAKW W CHUMBOJIBI, (OpMYIbI, ab0peBHATYDY,
HOMEHKJIATypY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BIIaJIETh HaBBIKAMHM pACTO3HABaHWS W 3alIUTHl WH(OpManuu, MHPOPMAIMOHHOW O0E30MacHOCTH
JUYIHOCTH.

OByajieHne YHUBEPCAJILHBIMH KOMMYHHKATHUBHBIMH 1€HCTBUSIMU:

1) odomenne:

OCYIIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KHM3HH, aKTHMBHO Yy4acTBOBaTh B JHMANIOTe WIH
JTUCKYCCHH TI0 CYIIECTBY OOCYKJIaeMoW TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3BIBATH CYXKJICHUS
OTHOCHUTEIILHO BBITIOJHEHUS TpeIiaraéMoi 3aJladd, YYUTBIBATH WHTEPEChl W COTIACOBAHHOCTH TO3MIIHMA
JIPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYEHHE COIMATBHBIX 3HAKOB,
MPEIMOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYAIHi, YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BIIQJICTh PA3TUYHBIMU CHOCOOAMH OOINECHWUS W B3aUMOJICHCTBHUS, MOHMMATh HAMEPCHHS JPYTUX
TOJIEH, MPOSIBISITh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH ¢opme (hopMyIupoBaTh
CBOM BO3PaXKCHHS;

Pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:



IIOHMMAaTh U HUCMOJIb30BaTh MPEHMYILECTBA KOMAHAHOM M MHIMBUAYAJIbHOW PaOOThHI MpPU PELICHUU
OWoJIoTMYecKo  TpoOseMbl, OOOCHOBBIBATH  HEOOXOAUMOCTH  TNMPUMEHEHUS  TPYNIOBBIX  (GopM
B3aMMOJICHCTBHA IIPU PELICHUN Y4eOHOU 3a1a4H;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM IESTEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACUCTBHS IO €€
TOCTIDKEHHUIO: COCTABJIATh IUIAH JEHCTBUH, paclpeaeiiTh PO ¢ Y4€TOM MHEHUH Y9aCTHHKOB, 00CYX/IaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXIOr0 Y4YacTHUKAa KOMaHAbl B OOLIMM pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTb HOBbIE IIPOEKTHI, OLIEHNUBATH UJIEU C MMO3ULIMM HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B PA3JIMYHBIX CHUTYaLHAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgByageHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJOrMYECKHE 3HAHMS AJIS BBIABIEHUS MPOOJEM M MX pelleHHs B JKU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKM B CBOUX JCHUCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K dKUBOU MIPUPOJIE, CBOEMY 37J0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIATh MO3HABATENIBHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3371a4l B 00pa30BaTEIbHON JEATEIBHOCTH U )KU3HEHHBIX CUTYalMsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pELIEHUs NpoOsieMbl € Y4ETOM HUMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUIH;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIIMPOKON 3PpYAMLMU B pa3HbBIX 00JacTAX 3HAHUH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HABbIKAMM II03HABATEIbHOW pe(iIeKcuu Kak OCO3HAaHUS COBEpIIAEeMbIX JEHCTBUH H
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIOIb30BaTh NMPUEMBI pediekcun Al OLEHKU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI U apIyMEHTBI JPYTHX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

MPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTHX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYrOro YeJlIoBeKa.

MNPEIMETHBIE PE3YJBbTATHBI

Hpe,Z[MeTHLIC PE3YIbTATBl OCBOCHUS COACPIKAHUSA yqeGHoro npeamMeTa «buomorus» Ha er'Iy6J'IéHHOM
YPOBHC OpUCHTUPOBAHLI Ha obecrneucHue HpO(I)I/IHLHOI‘O O6YLICHI/I$I 06yqa101m/1xcs{ ouonorun. OHHU
BKJIFOYAKOT: CHCLII/I(I)I/I‘{CCKI/IC JII Ouoyorun HAayYYHBIC 3HAHUSA, YMCHHUA U CIIOCOOBI JIeHCTBHUI 110 OCBOCHHIO,
HHTCpHOpCTAllU U npe06pazoBaHm0 3HaHHf/’I, BUbI JACATCIBHOCTH II0 IOJIYYCHUIO HOBBIX 3HAaHUM U UX



IPUMEHEHUIO B pa3IM4YHBIX Y4YEOHBIX, a TaKK€ B pEalbHbIX >KU3HEHHBIX cuUTyauusx. [IpeamerHsble
pe3yabTaThl IPEACTABICHBI 10 TO1aM U3yYEHHUS.

[IpenmetHble pe3yibTaThl OCBOEHHsS YyueOHoro mnpeamera «buonorus» B 10 knacce IOMKHBI
OTpaXkaTh:

C(OPMHUPOBAHHOCTh 3HAHUI O MeCTe€ M pOJU OMOJIOTMM B CHUCTEME ECTECTBEHHbIX HAayK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B TIO3HAHUM 3aKOHOB IIPUPOBl U PELICHNHU IpolIeM
palMOHANBHOTO MPUPOJONOIB30BaHUSA, O BKIAJE POCCUHCKUX M 3apyOCKHBIX YUYEHBIX B pa3BUTHE
OunoJoruu;

BJIAJICHUE CHUCTEMOH OMOJIOTMYECKUX  3HAHUM, KOTOpas  BKIKOYAeT: OCHOBOIIOJArarolue
OMOJIOrMYECKHE TEPMUHBI U MOHATHS (KU3Hb, KJIETKA, OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETyJIALMS,
CaMOBOCIIPOM3BE/IEHNE, HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT WU Pa3BUTHE), OMOJIIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, XxpomocomHasi Teopusi HacaeACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBuioBa — 0 neHTpax MHOrooOpasusi M HPOMCXOXKAEHUS KyJIbTYpHBIX
pacTeHuil), 3aKkoHbl (€JUHOOOpa3Hs IOTOMKOB II€PBOIO IIOKOJIEHUS, pacLICIUICHHs, YHMCTOThl TaMeT,
HE3aBUCUMOTro HacnenoBanus I'. MeHens, rOMOJIOrH4eCKUX PSIIOB B HACJIEACTBEHHON n3meHunBocty H. M.
BasuioBa), mpuHIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJaMHM HAy4yHOrO T[IO3HAHMS, HCHOJIb3YEMBIX B OHOJIOIMYECKHX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OMMCaHUE, U3MEpEeHHe, HaOIr01eHUE, SKCIICPUMEHT);

YMEHHE BBIICHATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT M  IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepHii, rpuOOB, pacTeHUH, )KUBOTHBIX H
YeJIO0BEKa, CTPOCHMsS OpraHoB U CUCTEM OpPraHOB pacTE€HUH, JKMBOTHBIX, YEJIOBEKa, IPOIECCOB
KHU3HEJEATEIbHOCTH, MPOTEKAIOIUX B OPraHM3Max PpacTeHUH, >KMBOTHBIX U 4YEJIOBEKa, OMOJIOTMYECKUX
MpOIecCCOB: OOMEHa BemecTB (MeTabonM3M), TPEBPAIICHUS DHEPruH, OpOKEHHs, aBTOTPOPHOTO W
reTepoTpoHOro THUIIOB NHUTAaHUSA, (POTOCHMHTE3a M XEMOCHHTE3a, MMHTO3a, Mei03a, rameroreHesa,
SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHSA, Pa3MHOKEHHs, MHAMBUAYAJIBHOTO Pa3BUTUS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHABIMBAaTh B3aMMOCBA3M MEXJy OpraHOMJAMH KJIETKHM U UX (DYHKUIUSMH, CTPOECHUEM
KJIETOK pa3HbIX TKaHEeW M UX QYHKIUSAMHU, MEXy OpraHaMHl U CUCTEMaMU OPTaHOB Yy PacTEHUM, )KUBOTHBIX
U 4YeJoBeKa U UX (DYHKIUAMM, MEXIY CUCTEMaMH OPraHOB M UX (DYHKIUSAMH, MEXIy dTanaMu oOMeHa
BEIIECTB, A3TallaMH KJIETOYHOTO LMKJIA U KM3HEHHBIX IMKJIOB OPraHW3MOB, 3TalaMyd 3MOPHUOHAIBHOTO
pa3BUTHSA, TEHOTUIIOM U ()EHOTUIIOM, (DEHOTHUIIOM M (paKTOpaMu Cpebl OOUTAHUS;

YMEHHE BBISIBJIATH OTIIMUUTENIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE PACTEHHM, )KUBOTHBIX U
YeJI0BEKA;

YMEHHUE HMCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY
JUIS 1OKAa3aTeJNbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliarh OHOJOrMYeCKHe 3a/adM, BbISBIATh NPUUMHHO-CIEICTBEHHBIE CBS3H MEXAY
HCCIIelyeMbIMH OHMOJIOTHYECKUMH TPOLIECCaMU U SIBICHHUSIMHM, JeJIaTh BBIBOJBI M NMPOTHO3bI HA OCHOBAaHUM
IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JIaOOpaTOpHbIE U MpaKTHYecKHe paldoThl, cOOMI0IaTh NMpaBuiIa Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIBHBIMH CPEACTBaMU, (HhOPMYIUPYsI LENIb
HCCIIEIOBaHMs, aHAJIM3UPOBATh NOJyUYEHHBIE PE3YJIBTAThl U AEIaTh BbIBObI;

yMEHHE YYacTBOBATh B YUEOHO-MCCIIEIOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUM U MEIMIINHE,
MPOBOAMMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATh MOJyYEeHHbIE PE3YIbTaThI
Ha YYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OLIEHUBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX MCCIIEJOBaHMH B 00JacTH OMONOTHH U
MEIUIHMHB (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHME, HAMpaBICHHOE HM3MEHEHHE TIeHOMa H
CO3/1aHH€ TPAHCTE€HHBIX OPraHU3MOB);



YMEHHE OCYIICCTBIISITh OCO3HAHHBINH BBIOOp Oyaymiel mpodecCHOHaTbHON ACITEIHPHOCTH B 00JIaCTH
OMOJIOTHH, MEAULIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEICKOIO X0341CTBa, MUIIEBOW MPOMBIIIIEHHOCTH,
yrIyOnsATh TIO3HABAaTENbHBIA HWHTEpPEC, HANpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH
npodeccur U MpoA0IDKEHHE OMOIOrnYecKoro 00pa3oBaHusl B OPraHU3aIUsIX CPEeIHEro NpodeccHoHaIbHOTO
U BBICILIETO OOPa30BaHMUS.

[IpenMeTrHbie pe3ynbTaThl OCBOGHHsS yuyeOHOro mpenmera «buonorusi» B 11 kaacce IOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M pOJU OHMOJIOTMHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTUHBI MUpa, B MO3HAHUHM 3aKOHOB NPUPOIBI U
pElIeHUH SKOJOTMYECKUX MpoO0JIeM 4YelOoBEYeCTBa, a TaKKe€ B PELICHUH BOMPOCOB PALMOHAILHOTO
MPUPOJIOTIONB30BaHUA, U B (POPMHUPOBAHUH IICHHOCTHOTO OTHOULICHHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJIC POCCHICKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIIaJIETh CUCTEMOI OMOJIOrMYeCKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeNieHUS U MOHUMaHUE
CYUIHOCTH OCHOBOIIOJNAralolMX OHOJOTHYECKMX TEPMHUHOB M MOHATHH (BUI, 3KOcucTema, Ouocdepa),
Ouosiornyeckue Teopuu (3BONIONMOHHAs Teopus Y. JlapBuHA, CHHTETHUYECKAs] TEOPHUsl IBOIIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsix u HampaieHusx sBoitouuu, B.M. Bepuanckoro — o 6mocdepe), 3akoHbI
(rermernueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoasimieBoro cxojacrsa K. M. bapa), npaBuna
(muanmyma FO. JIubuxa, >KOIOTHYECKOW MHpaMUAbI dSHEPruM), rumnoresbl (rumoresa «mupa PHK» V.
I'anGepra);

YMEHHE BIaJETh OCHOBHBIMM METOJaMU HAYYHOI'O IO3HAHMSI, MCIOJb3YEMBIMU B OHOJIOTMYECKUX
UCCIIETIOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCAaHHE, W3MEpPEHHE, HaONIOJCHUE, KCIEPUMEHT),
crioco6aMu BBISIBJICHHSI U OIICHKH aHTPOTIOTC€HHBIX U3MEHEHUN B IPUPOJIC;

YMEHHE BBIJCIATh CYIIECTBEHHBIE TNPHU3HAKU: BHUJIOB, OMOTEOIEHO30B, KOCHCTEM M Ouocdepsl,
CTa0MJIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa, aIONaTpPUYECKOro H
CUMIATPUYECKOTO0 BHI000PA30BAHMSI, BIUSHUSA IBUKYIIMX CHJI 3BOJIONUM Ha TeHO(OH] TMOMYIALUH,
MPHUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepEeI0BaHUs HAPABICHUHN SBOIIOIHUH, KPYrOBOPOTa
BELIECTB U [TOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABIMBaTh B3aUMOCBS3M MEXAY MpOLECCaMU H3BOJIOLUHU, JBWXKYLIIUMHU CHUJIAMU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM M MPUCIIOCOOICHUSIMHU K HUM OPIaHU3MOB;

YMEHHUE BBISBIATH OTIMYUTENbHbIC NMPU3HAKU JKUBBIX CHCTEM, IMPUCHOCOOIEHHOCTh BUAOB K Cpejie
oOuTaHusi, aOMOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB JSKOCHUCTEM, B3aHMMOCBS3€il OpraHu3MoB B
COO0O0I1IECTBAX, AaHTPOIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE HMCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY
JUIA 0Ka3aTeNIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTHYECKUX TPYIII, B3aHUMOCBSA3H OPraHU3MOB U
cpenpl OOMTaHMs, €AMHCTBA YEJIOBEUECKUX pac, HEOOXOIMMOCTH COXpPaHEHUS MHOrooopasus BHUAOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS IIPUPO/IBI U YEIOBEUYECTBA;

yMEHHE pelaTb OHOJOrMYecKHe 3aJjauyd, BBIIBIATH TNPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIelyeMbIMH OMOJIOTUUECKUMH TPOLIeCCAaMU U SBICHUSIMU, J€JaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHUU
MOJIYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U NpaKTHYECKHe paboThl, coOMI0AaTh MpaBHiia Mpu padoTre C
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIBHBIMH CPEACTBaMU, (HOPMYITUPYsI LENb
HCCIIEIOBaHMs, aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThI U JAENIaTh BBIBOJbL;

yMEHHE Y4acTBOBATh B YUEOHO-HMCCIIEIOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUM W MEIMIINHE,
MPOBOJIMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, M MYyOJIMYHO MPEJCTABIATH MOJyYSHHbIE PE3YIbTAThI
Ha YYEHUYECKUX KOH(pEepeHInsX;

YMEHHE OIIEHUBATh I'MIIOTE3bl U TEOPUU O MIPOUCXOKICHUU JKU3HH, YEJIOBEKa U YEJIOBEUECKUX pac, O
MPUYMHAX, TOCIEACTBUIX U CIOCO0ax MpeJoTBpaIleHUs ITI00aIbHBIX U3MEHEHH B Onocdepe;



YMEHHE OCYIICCTBIISITh OCO3HAHHBIN BBIOOp Oymymiel mpodecCHOHaTbHOW ACSITEIBHOCTH B 00JIaCTH
OMOJIOTUH, SKOJIOTUH, NPHUPOAONOIb30BaHUS, MEIULMHBI, OMOTEXHOJOIMM, IICHXOJOTHM, BETEpUHApUH,
CEeNIbCKOTO XO3siCTBA, MUIEBON MPOMBIIIJICHHOCTH, YIIyOIsATh MMO3HABATEIbHbBIN UHTEPEC, HAIIPABICHHBIH
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Hpodeccuu M MPOJODKEHHE OMOJIOrMYecKoro odpa3oBaHusl B
OpraHu3alMsIX CPEAHEro NPOoPEeCcCHOHATBHOIO U BhICIIEr0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasreie  Tpaktiseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YCHUE 2
3 buonorus kinetku 2 0.5
4 XHUMHYECKash OpraHu3anys KIETKU 10 1
5 Crtpoenue 1 GyHKIMU KIETKA 8 2
6 OOMeH BelecTB U PeBpaIeHIe YHEPTUU B 9 1
KIIETKE
7 HaCJ'Ie,[[CTBeHIfaSI uHbopManus u 9 05
peanu3anus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KJIETKA 6 1
CrpoeHue U pyHKIIUM OpraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneruka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buotexHonorus u cuHTeTHYECKass OMONIOTHs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13

11 KUIIACC




KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
1 3apoxIeHue U Pa3BUTHE 3BOITIOIIMOHHBIX 4
MIPEJICTABICHUIA B OMOJIOTUHU
2 MukposBoIIOIUS U €€ Pe3yJIbTaThl 14 2
3 MaxpodBOJIOIHS U €€ PEe3yIbTaThl 6
I1
4 POUCXOXK/ICHHE U Pa3BUTHUE KHU3HU HA 15 15
3emie
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHIX
6 OpPraHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpraHu3msl U cpefia 00uTaHus 1.5
DKOJIOTHS BUIOB H TOIYJISIUIA 0.5
5 0 .0
9 KOJIOTHsI COOOIIECTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 UenoBek 1 OKpykaromas cpea
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
MHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne KonuyecTBo yacos Hara DJIEeKTPOHHBIE
Tema ypoka
n/m Bcero Koutpoasnbie IIpakTuueckne HU3y4YeHusi  UUPpPOBBIE
padoThI padoThI o0pa3oBaTe/IbHbIE




buosorus kak KOMIJICKCHAsI HayKa U KaK
4aCTb COBPEMCHHOI'O O6HI€CTB3

JKuBrle cucTEMBI U UX CBOMCTBA

pecypcebl

YPOBHeBaH opraHu3anyi )XKUBbIX CUCTCM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

Metoasl MOJNEKYJIIPHON U KJIETOYHON
o6uonoruu. [Ipaktuyeckas padora «M3yuenue
METOJI0B KJIETOYHON OMOIOTHH
(xpomatorpadusi, anekTpodopes,
muddepeHranbHoe HEeHTPUPYTHPOBAHUE,
ITLIP)»

0.5

XMMHYECKUH COCTAB KJIIETKU

MuHepalibHbI€ BEIIECTBA KJIETKH, UX
Ounosaoruyeckas poiib

OpraHuyeckue BellecTBa KIETKH — OEJIKH.
JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ OMOIIBI0 KAUECTBEHHBIX PEAKLINII»

0.5

CsoiicTBa, Knaccuduxanys 1 GyHKuun
0enKkoB

10

11

Opranndeckue BeIecTBa KIETKH —
YTJIEBO/BI

Opl" AHNYCCKHEC BCIICCTBA KICTKHU — JIMIIUBI

12

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaGopaTtopHnas pabota «HcciaenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crpoenne u pyakuuu ATO. Jlpyrue




Hykneosuarpugpocharsr (HTD)

CexBenupoanue JIHK. MeToabl reHOMHKH,

14 TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTtoapl CTpYKTYpHOU OHOJIOTUN

16 Tuns! kietok. [Ipokapuornyeckas kieTka
CrpoeHne 3yKapruOTHUECKOM KIIETKH.

17 [TpakTueckas padora «M3yueHrue CBOHCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxHOCTHBIN amnmapar KIeTKA
OpnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [TpakTnueckas pabota «/3yueHue qIBUKECHUS 0.5
LIUTOIUIa3MbI B PACTUTENBHBIX KJIETKAX»

[TosyaBTOHOMHBIE OpraHOM/IbI KJICTKU:

20 MHUTOXOH/IPHH, TIaCTH IbI. JITaBopaTopHas 05
pabora «VccrnenoBanue miaasmMoiansa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH

22 Crpoenuie U GyHKIUH s7pa
CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK

23 sykapuot. JlabopaTopHas pabora «3yuenue 0.5
CTPOEHUS KJIETOK Pa3IMUHbIX OPTaHU3MOBY
ACCUMMJIISIINS U TUCCUMMIISIIHS — JIBE
CTOPOHBI MeTabom3Ma. THubl oOMeHa

24 BemiecTB. JlabopaTopHas pabora «3yuenue
KaTaJIMTHYECKOM aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMMJIa3bl WK KaTala3bl)»

DepMEHTaTUBHBIN XapaKTep peaknui
o5 KJIETOYHOTO MeTabonmm3Ma. JlaboparopHas 05

pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacIenyieHust HepoKCHIa BOIOpoaa B




PACTUTCIILHBIX U JKUBOTHBIX KJICTKAX»

26 benku-akTHBaTOPBI U OCIKHU-UHTHOUTOPBI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28 ®doTocuHTE3
Xemocunres. Jlaboparopras padota

29 «CpaBHeHHE TIpo1ieccoB POTOCHHTE3A U 0.5
XEMOCHHTE3a»
AHa’poOHbBIC OpraHU3Mbl. Buibl OpokeHusl.

30 Jlaboparopuas pabota «CpaBHEeHUE
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI

31 AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPreTUIecKoro ooMeHa
DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB.

32 Cunre3 AT®: pabora npotonHoit AT®-
CHHTa3bl

33 Peakinm MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — matpuussli cuaTe3 PHK

35 TpaHcasIus 1 €€ dTarbl

36 KonupoBanue amuHokucnot. Pons pubocom
B OMocuHTE3€e Oenka

37 Opranuzanys reHoMa y mpoKapuoT u
YKapHOT

38 MonexynsipHbIe MEXaHU3MBI YKCTIPECCHA
TEHOB Y DYKapHOT
Bupycsl — BHeKkIeTOUHBIE (HOPMBI KU3HH U

39 oOnuratHble napasutel. [IpakTuueckas 0.5
paborta «Co3nanne MOJEIN BUPYCa»

40 BupycHsle 3a00s1eBaHus yelloBeKa,
JKUBOTHBIX, PACTCHUHN

41 Ha"oTrexHOoI0rnu B OMOIOTUH Y MEIUIINHE




42

JKU3HEeHHBIN 1K KIETKU

43 Matpuunsiii cuate3 JJHK
Xpomocomsl. Jlaboparoprast pabota

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenaparax»

45 JleneHnue KJIETKM — MHTO3
Tuns! kneTok. Kapuokunes u HUTOKHUHES.

46 JlaGopaTtopHnas pabora «Habmronenue muto3a 05
B KJIETKaX KOHYMKA KOpeIKa JyKa (Ha '
TOTOBBIX MUKpOIIpEnapaTax)»

47 Peryssinus »KM3HEHHOIO IUKJIA KJIETOK

48 OpranusM Kak €IMHOE 11eJ10€

49 Tkanu pacrenuii. JJaboparopnas pabora 05
«3ydyeHne TKaHel pacTeHUII» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «3yueHnne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHME OpraHN3MOB

54 [Intanue opraHu3mMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CHCTEMA YellOBEeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcHOpT BEIIECTB y OPTraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX




JKHUBOTHBIX U YCIIOBCKA

60 Brigenenne y opraHu3MoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 Pa3npaxuMOCTh U perynsuus y OpraHu3MoB 1

64 ['ymopanbHast peryssiys U d9HIOKpUHHAsI 1
cHCTeMa KUBOTHBIX M YelIOBEKa

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TonmoBoe pazMHOXKEHHE

67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 1 05
«M3yueHne CTpOCHUS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»

69 NHmuBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTCHE3

70 3akiaaka OpraHoB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
Poct u pa3Butne xxuBoTHbIX. JJabopaTopHast

71 pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apo/ibIIel TO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.

72 JlaboparopHas pabota «CTpoeHHe OPTaHOB 1 0.5
Pa3MHOKCHHS BBICIIUX PACTCHHI

73 Hcropust cTaHOBIEHUS M PA3BUTHUS TEHETUKHU 1
KaK HayK{
OcCHOBHBIE TIOHATHS U CUMBOJIBI TCHETHUKH.

74 JlaboparopHas pabota «JIpo3oduia kak 1 0.5
00BEKT TCHETUYECKUX UCCIICIOBAHUIN

75 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 1 0.5




MoHorubpuaHoe CKpeluBaHue.
[IpakTuueckas padora "M3ydyenue

pe3yabTaTOB MOHOTHOPHUIHOTO CKPEUIMBAHHUS

y npo3o¢puiibr"”
76 [uronoruueckrne 0CHOBBI MOHOTHOPHUTHOTO 1
CKpEIIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemomnoe 1
JOMHHHUPOBaHHE
Jurnbpunnoe ckpemuBanue. [Ipaktudeckas
78 pabora «3ydeHue pe3yibTaToB 1 0.5
JUTHOPHUIHOTO CKPEIUBAHUS Y APO30(PUIBI»
79 uTomornyeckrue OCHOBBI JUTHUOPHTHOTO 1
CKPEIIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'eneTuka nona 1
83 I'eHOTHT Kak IEIOCTHAS CHCTEMa 1
84 ['eHeTHYEeCKUIT KOHTPOIb PA3BUTHS 1
pPACTCHHIA, )KUBOTHBIX U YEJIOBEKa
85 N3MeHunBOCTH ITpU3HAKOB. Buibl 1
U3MEHUYUBOCTH
86 MomudukaroHHast “3MEHINBOCTh 1
BapuarnmonHsI# ps v BapualimoHHAS
kpuBast. JlaboparopHas paboTa
87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MO TU(DUKAITMOHHOW N3MEHUYUBOCTH. '
[TocTpoenre BapuaOHHOTO psiia U
BApUALIMOHHON KPUBOII»
38 I'eHoTUNIMYECKast U3MEHUYHUBOCTD. 1

KoMOnHaTHBHAS U3MEHUYHMBOCTE




89

MyrauroHHas U3MEHUMBOCTh. [IpakTnueckas
pabota «Mytanuu y 1po3oduisr (Ha
TOTOBBIX MUKPOIMpENapaTax)»

0.5

90

91

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITpo1mecca.
OIHUTreHETHKA M SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHajau3 poAOCIOBHOIN

0.5

92

93

94

95

MeToapl MEAUITMHCKON T€EHETUKHT

3HauyeHue MeIUIMHCKON M€ HETUKU B
MPEIOTBPAIIICHUH U JICUCHHUH TeHETHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaboparopHas pabota «3ydueHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

MeTto/1bl ceIeKIIMOHHOM paboThI.

JlaGopatopHas pabota «3yueHne MeTon0B
CEJIEKIIUM PACTCHUI»

0.5

0.5

96

JloCTH>KEeHMS CeJIEKIMU PACTEHUN U
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHHI»

97

98

99

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

buorexnonorus xak HayKa U 0Tpaciib
MMPONU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOTHI)

OCHOBHBIE HAITPaBJICHUS] CHHTETUYECKOU
ouoJIoruu

0.5

100

XpOMOCOMHas U Te€HHasl HHKEHEPUs

101

MCI[I/IL[I/IHCKI/IG OMOTEXHOJIOTUH




PeseprHsiit ypok. [ToBTOpenue, 06001meHue,

102 y 1
CUCTEMAaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135
11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
0
.:;.H Tema ypoka Beero Kontpoabubie IIpakTnueckue i[:;:eﬂnﬂ :)Ig;l;l;z?;;eeﬂbnme
padoThI padoThI pecypes!
1 OpontonuonHas Teopus Y. Jlapsuna 1
5 JIBuoKyIIIHEe CUJIBI HBOJIIOIIMK BUIOB 110 Y. 1
Hapsuny
3 Bopwba 3a cymiecTBOBaHHE, €CTECTBEHHBINH U 1
UCKYCCTBEHHbIH 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
HBOJIIOLINN
5 OTaIbl 3BOIOIMOHHOTO MpoIiecca: 1
MHUKPOABOJIIOLHS U MaKPO3BOITIOLHS
6 [Honynsus — sneMeHTapHas eAMHULIA 1
HBOJIIOLINN
3aKOH F€HETHUYECKOTO paBHOBeCHUS JIk.
7 Xapnu, B. Baiin6epra. Jlaboparopnas 1 05
pabota «BblisiBIeHNE U3MEHUYUBOCTH Y
0co0ell 0ITHOrO BHIa
8 OnemeHTapHbIe (PaKTOPBI IBOTIOIMU 1
9 OddexT ocHoBaTend. IPpPexT OyTbII0YHOrO 1
TOpPJIBILIKA
10 Murpauyu. M3050uu nomyJisimii: 1
reorpaduueckasi, OnoJIOorunYecKas
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINUN 1




(baxTop BOIOLUN

12

[TomoBoit oT60p

13

[IpucnocobIeHHOCTh OPraHU3MOB KaK
pe3ynbTar MuKposBorormn. JlaboparopHas
pabora «3ydenne apoMopdo30B 1
UANOAaNTalui y PACTEHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! mpuCTIOCOOICHHUH Y OpPraHU3MOB:
Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtophas padorta «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCHUTEJIbHAS
1eJI1eCO000Pa3HOCThY»

0.5

15

Bun, ero kpurepuu u cTpykTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

17

CrpykTrypa B
Bunoobpa3oBanue kak pe3yyibTaT
MUKPO3BOIIOLUI

18

19

20

CBs3b MHKPO3BOJIIOUOWH U SITUACMHUOJIOTUH

Makposomntonus. [Taneontonorunueckue
METO/Ibl U3YUYEHUS HBOJIIOLIUU
buoreorpaduueckne METObI U3yUEHUS
ABOJIIOLIUN

21

22

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
9BOJIONAN

MOHCK}/H}IpHO-F CHCTHYCCKHC,
OMOXMMHUYECKUE U MAaTEMaTUYECKUE MCTOJBI
HN3YUCHUA DBOJIIOUU

23

OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH




AnanrtuBHas panuanus. HepaBHOMepHOCTH

24 TEMIIOB HBOJIOIIH

o5 HayuHnble runoresbl NpoUCX0KICHHUS KU3HH
Ha 3emiie

26 JloHay4HbIe IPeICTaBICHUS O 3aPOKICHUN
KU3HU

97 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM
HBOJIIOLUH

28 ['unoTte3sl 3apoXKACHUS )KU3HU
Uctopus 3emian 1 METOABI €€ N3yUCHHS.

29 JlabopaTtopHnas pabora «3y4ueHue u 05
OTHCAaHNUE UCKOMAeMbIX OCTAaTKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanbHbIe STamsl OpraHuuecKoi YBOIOIUH

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE ITaITBI YBOJIOIIUH PACTUTEILHOTO

39 mupa. [Ipaktudeckas padora «3yuenue 05
0COOEHHOCTEH CTPOeHUs PAaCTEHUH Pa3HbIX '
OTJIENIOBY

33 OCHOBHBIE ITaITBI YBOJIOIIUH JKUBOTHOTO
MHpa
OBouTIOLMs )KUBOTHBIX. [IpakTHueckas

34 pabota «3y4ueHne 0coOOEHHOCTE CTPOCHHUS 0.5
MTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3Butue xu3Hu Ha 3eMIie Mo IpaM U
nepuoJiam

36 MaccoBble BBIMUPaHUST — SKOJIOTHYECKHE
KPHU3HUCHI IPOIILIOTO

37 CoBpeMEHHBIHN KOJIOTNYECKUI KPU3HUC, ET0

0COOEHHOCTH




COBpeMCHHaH CUCTCMA OPraHUYCCKOTIO

38
IPOIILIOTO

39 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOII0JIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUU
YenoBeKa
MecTo uenoBeka B CUCTEME OPraHHYECKOT0

42 mupa. JlaboparopHas padota «3yuenue 05
0COOCHHOCTEH CTPOCHUS CKeJIeTa YellOBeKa, '
CBSI3aHHBIX C IPSIMOXOKICHUEM

43 JIBuoKyIiye cuibl aHTPOIOreHe3a

44 CooTtHoieHne OMOJOTUYECKUX U
COLMAIBHBIX ()aKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaJU1 aHTPOIOTreHEe3a

46 [TaneoreHeTrka u maaeoreHOMHUKA

47 DBOJTIOLINS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue packl. [Ipaktudeckas padbora

48 «3y4eHne SKOJIOTMYECKUX alalTaluii 0.5
YeoBeKay

49 MeXIUCIUTUTMHAPHBIE METOBI
AHTPOTIOJIOTUU

50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU
Mertoas! skonoruu. JlabopatopHas padbora

51 «M3yueHune MeTo0B SKOJIOTHUECKUX 0.5
UCCIIEIOBAHUI

59 3Ha4YeHNE SKOJOTHUESCKUX 3HAHUH IS
YeroBeKa

53 Okonoruyeckue HakTopsl

54 Aobuotndeckue aktopsl. CBeT Kak 0.5




sKoyoruueckuit gpaxrop. JlaboparopHas
pabota «BblIsiBIeHHE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIIUSTHUIO CBETa»

Aouornyeckue paxropsl. TemmepaTypa Kak
sKoJoruueckuit gpaxrop. JlaboparopHas

55 . 1 0.5
pabota «BrlIsiBIeHHE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIIUSTHHUIO TEMIIEPaTyphbI»
Abunotndeckue (akTopbl. BinaxkHocTh Kak
56 sKoyorunyeckuii pakrop. JlabopaTopuas 1 0
pabota «AHaTOMUYECKHE OCOOCHHOCTH &
pacTeHuil U3 pa3HbIX MECT OOUTAHHSD)
57 Cpenpl oOuTaHUs OPraHU3MOB 1
58 Buonorndeckue puTMbl 1
59 JKuznennbie GopMbl OpraHU3MOB 1
60 buotnyeckue pakTopsl 1
3HadyeHne OMOTUYECKHX B3aUMOJIEHCTBUI
61 JUTSL CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus
62 OKOJIOTUYECKHUE XapAKTEPUCTUKH TOMYJIALNAN 1
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:
63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 1
TI0JIOBasi CTPYKTYypa
OcCHOBHBIE TIOKA3aTeIH MOMYJISAIUH:
64 POXKIaeMOCTh, PUPOCT, TEMIT POCTa, 1
CMEpPTHOCTh, MUTPAIHH
65 DKosoruyeckas CTpyKTypa MOIyJIsuN
66 JlnHaMuKa IOMYJISIAN U €€ PeryIsiius 1
67 Kpussie pocta 4nciIeHHOCTH MOMYJISIHH. 1
KpuBble BeKMBaHUS
68 DxoJyioruueckast Huma Buaa. Jlaboparopuas 1 0.5




pabota «IIpucnocobneHus: CeMsiH pacTeHHIA
K PacCeICHUIO

69 Bun kak cucreMa momysisiui

70 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIAN
YKUBOTHBIX

71 Coo011ecTBO OpraHnu3MoB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTemMa

73 KpyroBopoT BemecTB u MOTOK SHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENIN IKOCHUCTEMBI

75 DKOJOTUYECKUE TUPAMUJIbI

76 H3meHeHus coo0I1ecTB — CYKIIECCHH

77 [IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03P
U peK. DKOCHCTEMbI MOPEH U OKCAHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJP, JIECOB, CTEIIEH, TYCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabora 05
«3yueHne u onucaHue ypOOIKOCUCTEMBD»Y '
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 B3aUMO/ICMCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3mbl BO3EHCTBUS 3arpsI3HEHUI

82 pa3HbIX TUMOB HA CyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, TIOMYIISAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuiertanerapHast 0001049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOChepbl




KpyroBopots! BemecTs u

86 OMOreOXMMHUYECKUE IIUKITBI

87 3oHanbHOCTH OMocdepbl. OCHOBHBIC OHMOMBI
CyIIH

88 YcroitunBocTh 6rocheps

89 DKOJIOTUYEeCKHE KPU3UCHI M UX TPUYNHBI

90 BoszneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MU

92 Oxpana npupoabl

93 OCHOBHBIC IPUHIIUIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParmonanbHOE IPUPOIOTIONB30BAHHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO pa3Ho00pa3us
3emiun

95 O60611eHne o Teme «MUKpPOIBOIOLUS U €€
pE3yNIbTaThD»

96 O600menue mo Teme «MaKpOoIBOIIONUS U €€
PE3yIBTATHI

97 O6006menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606menue o teme «I[IpoucxoxaeHue
YeJI0BEKa — aHTPOTIOT€HE3»

99 O6061ieHne o TeMe «IKOoJIOTHs — HayKa O
B3aWMOOTHOIICHUSX OPTaHU3MOB)

100 O6061enne o Teme «OpraHu3Msl U cpesia
oOuTaHus»

101 O6o00611eHMe 110 TeMe «DKOJIOTHsI BUJIOB U
MIOIYJISILUA

102 O606mmenue o teme «buocepa —




rj100ajibHasg SKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






		2023-08-29T14:31:35+0400
	00a2069b8dd2b6c7cc
	Федорова Н.Н.




