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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebnomy npeamery "buonorus" (nanee - 6uosorusi) Ha ypoBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpabortana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 No 273-D3 «O6 oOpazoBanuun
B Poccwuiickoit @enepanum»y, @I'OC COO, Konuenmun npenonaBanus yaeOHoro npenmera «buonorus» u
OCHOBHBIX MOJIOKEHUH (eiepaabHOi pabodelt mporpaMMbl BOCIIUTAHUSL.

VYuebusblii npenmer «buonorusy yriyonaéanoro yposus uzydeHus (10—11 kmaccer) sBisieTcs 0HUM
13 KOMIIOHEHTOB IpeAMeTHON obsactu «EcTtecTBeHHO-Hay4Hble NpeaMeTb». COIJIacHO MOJIOKEHUSIM
@I'OC COO npodunbHBIE yueOHBIE TPEIMETHI, H3ydaeMble Ha YIITyOJEHHOM YPOBHE, SIBIISTIOTCS CIIOCOOOM
middepeHnanuu o0ydeHHs Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHHWS W IPU3BAHBI 00CCIICYUTH
MIPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEITHUM OOLINM, CPEIHUM MPO(ECCHOHATBHBIM H BBICIINM
oOpa3oBanueM. B To xe BpeMsl KaKIblii M3 3TUX y4EOHBIX IMPEIMETOB JTOJKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEIlIeHuE OOpa30BaTENbHbBIX, BOCHUTATENBHBIX W Pa3BUBAIOIIMX 3a/1ad, CBSA3AHHBIX C
npodopueHTanuell o0yJarommxcss U CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHON 00JIacTH HaydHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEN, TICUXOJIOTHEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma o yuebnomy npenmery "buonorusa" naér mpencraBiieHHe O LEIH U 3a7a4ax U3Y4CHHs
yaebHoro mpenMera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeseNseT o0s3arebHOe (MHBAPUAHTHOE)
MpeIMETHOE COJIepXKaHKHe, €ro CTPYKTYpHpOBaHHE IO pas3fesiaM U TeMmaM, paclpeelieHHue Mo Kiaccam,
PEKOMEHAYET TMOCIEIOBATEIbHOCTh M3Y4YEHHs] Y4eOHOro marepuajia ¢ Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO Mpolecca, BO3PACTHBIX OCOOeHHOcTel oOydaromuxcs. B
MporpaMMe Mo OHOJIOTUM pealln30BaH MPUHIMII MPEEeMCTBEHHOCTH C M3y4eHHEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, Onarogaps yeMy MpOCMaTPUBAETCSl HAIPaBIEHHOCTh Ha MOCIEAyIoIIee
pa3BuTHE OHOJIOTUYECKHX 3HAHWI, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, SKOJIOTMUECKOTO MBIIIJICHUS, TPEACTaBIEHUI O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTAaHUE
OEepeKHOTO OTHOIIECHUS K OKPYXKAIOIIeH MpUPOAHON cpene. B mporpaMme 1mo OHOJIOTHH TakKe MOKa3aHbI
BO3MOJKHOCTH y4eOHoro npeamera «buonorus» B peanuzanuu TpedoBanuii ®I'OC COO x miaHupyeMbIM
JUYHOCTHBIM, METaIlPeIMETHBIM U MPEIMETHBIM pe3ylibTaTaM OOy4deHHs U B (JOPMHUPOBAHMU OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENILHOM 1EATEIbHOCTH 00YYaIONINXCS [0 OCBOCHHUIO COAEp KaHMsI OMOJIOTUYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus.

VYueOupiii mnpeamer «buonorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUs —3aBepuIacT
Oouosoruuyeckoe oOpa3oBaHHME B IIKOJIE M OPHEHTUPOBAaH Ha pacUIMpEHUE U YIIyOlieHue 3HaHHM
oOyyarouuxcs O KUBOM MPUPOJAE, OCHOBAX MOJEKYISPHOW M KJIETOYHON OHMOJOrMH, SMOpPUOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

W3yuenune yweOHoro mpenmera «buonorus» Ha yriayOJeHHOM YpPOBHE OpPHUEHTUPOBAHO Ha
MOJArOTOBKY OOy4aroIMXcs K IOCIEAYIOIEMY MOJIy4YeHUI0 OMOJIOrMyeckoro oOpa3oBaHMs B By3aX U
OpraHu3alUsaX CpeAHEro npodeccuoHaibHOro oopasoBanus. OCHOBY €ro co/iepKaHHs COCTABIISIET cCUcTEMa
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TpU  M3YYEHUM  OOY4arOIMMHUCS  COOTBETCTBYIOILUX
CHCTEMaTHYECKHX pa3/eioB OMOJIOTMU Ha ypOBHE OCHOBHOro oOuiero oOpasoBanus, B 10—11 kimaccax stu
3HaHUS TOJIy4aroT pa3BUTHE. Tak, pacIIMpeHbl U YriayOjieHbl OWOJIOTUYECKHE 3HAHUS O PACTECHUSX,
KHUBOTHBIX, I'pU0OaxX, OAKTEpHUsIX, OpraHU3Me YeJIOBEKa, OOLINX 3aKOHOMEPHOCTSX JKU3HH, JIOTIOJHUTEIBHO
BKJIFOYEHbI OMOJIOTMYECKHE CBEICHMS TNPUKIAJHOTO M IOHUCKOBOIO XapakTepa, KOTOpblE MOKHO
UCIOJb30BaTh KaKk OPUEHTUPBI JUIS MOCIeAyromero Beibopa npodeccun. Bo3moxkHa Takke HWHTErparus
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSMM, TOJTYY€HHBIMU OOYYaIOIIMMHUCS TPU M3YUEHUHU
¢bu3uKH, XUMHUH, Teorpaguu 1 MaTeMaTUKH.

CtpykTypa mporpammsl 1o ydyeOHomy mnpenmety "buonorus” oTpakaeT CHCTEMHO-YPOBHEBBIM U
HBOJIFOLIMOHHBIN MOXO0/IbI K U3y4eHuIo 6nonoruu. CoriiacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIE JUISl KMBBIX CHCTEM Pa3HOrO YPOBHS OpPraHM3alMH, HBOJIOIMHM OPraHUYECKOro MHpa Ha
3emMiie, COXpaHEHHUs OMOJIOTMYECKOro pa3HooOpasus ruiaHeTsl. Tak, B 10 kiacce M3ydaroTCsl OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOH OHOJOrMM, SMOPHOJIOTHMM M OHOJOTMM pPa3BUTHUS, T€HETUKU U CEJEeKIHH,
OMOTEXHOJIOTMM M CHHTETHYECKOW OWOJIOTHM, aKTyalIW3HPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHMKe,



300JI0TUH, aHATOMHH, (pu3noIoruu 4enoBeka. B 11 kimacce M3ydaroTcsi SBOJIOIMOHHOE YYCHHE, OCHOBBI
9KOJIOTHH U yueHHue o orocdepe.

VYueOHbrii nipeamer «buonorusy) mpu3BaH OOECIICUYUTh OCBOCHHE OOYYAIOIIUMUCS OHMOJIOTHUYSCKUX
TEOPUN U 3aKOHOB, UAEH, IPUHUMUIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPa, 3HAHUH O CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSX KIETKH, OPraHu3Ma, MOIMYIISIHH,
OMOIIeH03a, PKOCHUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIEIOBAaHHUAX B
OMOJIOTUH, TIPUKJIAIHBIX ACHEKTaX OWOJIOTMYECKUX 3HaHWU. s pa3BUTHS M TMONIEp)KaHUS HHTEpeca
oOyyaromuxcss K OWOJIOTMM HapsAy CO 3HAUUTEIBHBIM OOBEMOM TEOPETHYECKOrO MaTepuaia B
COJIEp’KaHUU IIPOrPaMMBbl IO OMOJIOTUU MIPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBICHUS U Pa3BUTHS
TOM WM HHOM oOjacTu OMONOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyO€KHBIX YUYEHBIX B pEILECHUE
BOXHEWIHNX OMOJIOTHYECKUX U IKOJOTHYECKHX MPOOIEM.

enp wn3yuenuss ywyeOHoro mnpenMera «buosorus» Ha yriyOlnEHHOM YpOBHE — OBJIQJICHUE
00y4aroUIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBHOW OpraHU3alliy >KUBbIX CHCTEM PAa3HOrO paHra
U pUOOpeTeHne YMEHUI UCTIONIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpeAeNEHHON 00IacTH
npodeccHoHaIbHON JesITebHOCTH, CBSI3aHHOW C OMOJIOTMeN, WM K BbIOOPY y4eOHOTo 3aBeleHUs s
MIPOJIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTiokeHne 1enu W3ydeHus ydeOHoro mpeamera «buomorms» Ha yrayOn€HHOM  ypOBHE
o0ecrieunBaeTCsl peIICHUEM CIIEAYIONUX 3a7ay:

OCBOCHHE OOYJAIOMIMMHUCS CHCTEMBbl OHOJIOTHYECKMX 3HAaHWUH: 00 OCHOBHBIX OHOJIOTHYECKUX
TCOPUAX, KOHICIIIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMCPHOCTAX U IMpaBUJIaX, COCTABIAIOIIUX COBPEMCHHYIO
€CTeCTBEHHO-HAYYHYI0 KapTUHY MHpa; O CTPOCHUH, MHOTOOOpa3MH W OCOOCHHOCTSX OHMOJIOTHMYECKUX
cucteM (KJIETKa, OpraHu3M, MOMYJISIHs, BUJ, OMOreorieHo3, Onocdepa); O BBIAAMOIIMXCA OTKPBITUAX U
COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH;

O3HAKOMJICHHE OOYYaIONIMXCS C METOAaMHU TIIO3HAHHS >KMBOH IPHPOJBI: HMCCIEIOBATEIbCKHMHU
METOJIaMU OHMOJIOTHYECKUX HayK (MOJEKYISIPHOW M KJIETOYHOM OWOJOTHH, SMOPHOJOTHU W OHOJIOTHH
pa3BUTHS, TCHETUKUM M CEIICKIUH, OHOTEXHOJOTHH W CHHTETHYECKOW OWOJIOTHUH, TMaJICOHTOJIOTHH,
9KOJIOTUH); METOJIaMHU CaMOCTOSTEIIBHOTO TIPOBEJICHHUS OMOJIOTUYECKUX MCCIICIOBAHUN B JIAOOPATOPUH U B
npupoje (HaOroIeHHe, U3MEPEHUE, IKCIICPUMEHT, MOICTHPOBAHHKE);

OBJIaZICHHE O0YJAIOMUMICS YMEHUSIMHU: CAMOCTOSTEIILHO HAXOUTh, aHATU3UPOBATh M UCIIOIh30BATh
OMOJIOTHYECKYI0 HH(MOPMAIIMIO; TI0JIB30BATHCSA  OHMOJIOTMYECKOH TEPMHUHOJOIMEH W CHMBOJIMKOI;
YCTaHABJIMBATh CBS3b MEKIY Pa3BUTHEM OHOJIOTHH U COIHATBHO-IKOHOMHYECKUMH U 3KOJIOTHUCCKHUMU
npoOieMaMH  YeJI0BEYECTBA; OICHMBATh IIOCICACTBUS CBOEH JEATEIBHOCTH II0 OTHONICHHIO K
OKpY)KaIOIleld MPUPOIHOW cpeae, COOCTBEHHOMY 3I0POBBIO M 3J0POBBIO OKPYKAIOIIUX JIFOMCH;
000CHOBBIBATh M COOJIOAATH MEPHI MPOPHIAKTHKH HHPEKIIMOHHBIX 3a00JCBaHMI, IpaBUia [TOBEICHHUS B
npupojic U obecredeHus: 6e30MaCHOCTH COOCTBEHHOW JKU3HEICITEIbHOCTH B YPE3BBIYAWHBIX CUTYAIUAX
MPUPOJHOTO M TEXHOI'CHHOTO XapakTepa, XapaKTepH30BaTh COBPEMEHHbBIC HAYYHbIE OTKPBITHS B 00JacTH
OHOJIOTHH;

pa3sBUTUC Y 06yqafoumxc;1 HWHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B nmponecce 3HakoOMCTBa
C BBIJAOIMHUMUCA OTKPBITUAMHU U COBPEMCHHBIMH HCCICAOBAHUAMHU B 6I/IOJ'IOFI/II/I, peuracMbIMU €O
HpO6HCMaMI/I, METOI0JIOTHEH OHOJIOTUYECKOTO HUCCIICAO0BaHUA, TIPOBCACHUSA SKCIICPHUMCHTAJIBHBIX
HCCHCHOB&HHﬁ, peuICHUs OHOJIOTHYECKUX 3aa4, MOJACIINPOBAHUSA OMOJIOTHYCCKHX 00BEKTOB U IMpOLECCCOB;

BOCIHUTaHUE y 00YYAIOUINXCS [IEHHOCTHOTO OTHOUIEHUS K JKUBOW MPUPOJE B LIEJIOM U K OTJIEIbHBIM
e€ 00beKTaM U ABJICHUAM; (POPMUPOBAHHUE FKOJOTHUECKOM, TeHETHUECKOM rPaMOTHOCTH, O0IIEH KyIbTypbl
MIOBEACHHUS B IPUPOJEC; NHTETPALIMH €CTECTBEHHO-HAYUHBIX 3HAHUI;

npuobpereHne  0Oy4yalOIMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBHOM  MPHPOJIOTNIOJIB30BAHUH
(cobmofeHne TpaBWiI TMOBEJICHHUS B INPHUPOJE, OXpaHbl BUAOB, 3KOCHCTEM, Ouocdepsl), COXpaHECHHU
COOCTBEHHOTO 37I0POBbS M 370pPOBbS OKPYKAIOIMX JioAed (coOmromeHuss Mep NpopHIaKTHKU



3a00JieBaHMiA, 0OecIiedeHEe OE30MaCHOCTH KU3HEACATEIPHOCTH B YPE3BBIYANHBIX CUTYAIUSIX TPUPOTHOTO
M TEXHOTEHHOTO XapakTepa) Ha OCHOBE WCIOJb30BAHUS OWOJIOTHYECKUX 3HAHMW W YMCHHHA B
MMOBCEIHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUH Ui OCO3HAHHOTO BbIOOpa 0Oy4arOMMMUCS WHAMBUIYAIbHON 00pa3oBaTeNbHOM
TPAaeKTOPUH,  CHOCOOCTBYIOIIEH  TOCHENyOUIeMy  NpO(PEeCcCHOHATBHOMY  CaMOOIPEICICHHIO, B
COOTBETCTBUU C HHIUBUAYAIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMH PETHOHA.

OOmiee 4yMCIO YacoB, OTBEICHHBIX HA HW3y4eHHE OHMOJIOTMHM Ha YriyOJIEHHOM YPOBHE CpEIHEro
obmiero oopazosanwsi, cocrabisieT 204 gaca: B 10 kimacce — 102 gaca (3 waca B Hezenio), B 11 kmacce — 102
yaca (3 yaca B HEZCIIIO).

Ot6op opraHu3arMOHHBIX (OPM, METOJOB M CPEIACTB OOy4deHUs OHOJOTHU OCYIIECTBISIETCS C
Y4E€TOM CIIeNU(PHUKU €ro CoJepKaHusl M HAMPaBIEHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYECKOTO 00pa30BaHUs
B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIIOBUEM NPU 00YYEHUH OMOJIOTHH Ha yriiyOJIEHHOM YpOBHE SIBJISIETCS IPOBEICHHE
1a00paTOpHBIX U MpakTH4YEeCKUX paboT. Takxke ydacThe OOydaroIMXCsl B BBIIOJIHEHMM IMPOEKTHBIX U
y4eOHO-HCCIEeI0BATENBCKUX Pa0OT, TEMATHKa KOTOPBIX ONPEAENISIETCS YYUTEIEM Ha OCHOBE MMEIOIIUXCS
MaTepHUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue MPOTPaMMBbI, BBIJICJICHHOE KYPCUBOM, HE BXOIUT B TMPOBEPKY TOCYIAPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHast OuoJyioruss — KOMIUIEKCHass Hayka. KpaTkas wucTopusi pa3BUTHs OHOJIOTHU.
Buosornyeckne Hayku M u3ydaemble UMHU NpoOnembl. DyHIaMEHTaJIbHBIE, MPUKIAJHBIE M TIOMCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosnornu B (OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa.
[Ipodeccun, cBszanHble ¢ Ouosiorueidl. 3HaueHUE OMOJIOTUM B IMPAKTUYECKOW AEATEIbHOCTU YeJIOBEKa:
MEAUIINHE, CEJIbCKOM XOSHfICTBe, IMPOMBIINIJICHHOCTHU, OXpaHe MMPUPOABbI.

JdeMoHcTpanuu

Hoptpetsl: Apuctotens, Teodpact, K. Jlunnenr, XK. b. Jlamapk, Y. lapsun, V. T'apgei,
I'. Mennens, B. U. Bepnaackuii, U. II. [1laBnos, . U. Meunukos, H. U. Basunos, H. B. Tumodeen-
Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauie! u cxembl: «CBsi3b OMOJIOTHH C APYTUMU HayKamuy, «CrcTeMa OMOJIOTHYECKUX HAYK».
Tema 2. /KuBble cucTeMbl M UX H3yYeHHUE

KuBrple cucTeMBI Kak npeaMET H3YUCHUA ouojsorun. CBOWCTBA JKUBBIX CHCTEM: CANHCTBO
XUMHUYECKOTO CoCTaBa, AHUCKPETHOCTh H INECJIOCTHOCTBH, CJIIOKHOCTb W YHOPAOOYCHHOCTH CTPYKTYPEL,
OTKPBITOCTH, CaMOOpraHusanusa, CaMOBOCIIPOU3BEACHUE, pa3apaKUMOCTb, HU3MCHYHMBOCTH, POCT U
Pa3BUTHUC.

YPpOBHHM OpraHU3alluK KUBBIX CHCTEM: MOJICKYJSPHBIH, KICTOUHBINA, TKAHEBBIH, OPraHU3MCHHBIN,
MOMYJISAIIMOHHO-BUJIOBOM,  AKOCHUCTEMHBIH  (OMOTECOIICHOTHYECKHUIA), OorocdepHbIi. [Tpomeccsl,
MPOUCXOJISIINE B JKUBBIX cucTeMax. OCHOBHbBIE NMPH3HAKHM KUBOTO. JKHM3Hb Kak (hopMa CyIIeCTBOBAaHUS
MaTepuu. Hayku, u3ydaroniue >KuBbie CUCTEMBI Ha Pa3HBIX YPOBHIX OpPTraHU3aIHH.

HSy‘IeHI/IC )KUBBIX CHCTEM. MeTobl OHOJ0THYECKOI HAayKH. Ha6J'IIOI[CHI/Ie, HU3MCPCHUC,
OKCIICPpUMCHT, CHUCTCMATHU3alud, MCTaaHAJIU3. IlousTe O 3aBUCMMOM W HE3aBUCHUMOI nepeMeHHoﬁ.
HJ'IaHI/IpOBaHI/Ie OKCIICpUMCHTA. ITocTanoBka u IIPpOBCPKA I'MIIOTE3. Hy.]'IeBaH runote3a. [lonstue BH60pKI/I u
eé JOCTOBCPHOCTD. Pa36poc B OHOJIOTHMYECKHX JaHHBbIX. OHGHKa JOCTOBCPHOCTH TIOJIYYCHHBIX
PE3YyJIbTATOB. HpI/I‘-II/IHBI HCKAKCHUS PC3YJIbTATOB DKCIICPUMCHTA. IloHsTHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuuel 1 _cxembl: «OCHOBHbIE NPU3HAKU KHU3HW», «buonormdeckue cuctemsl», «CBoicTBa
KHUBOW MaTepum», «YPOBHU OpraHu3alllM >KUBOW MPHUPOJbI», «CTpoeHHE XKUBOTHOW KIETKH», «TKaHU
KHUBOTHBIX», «CHUCTEMBI OpPraHOB YeJIOBEYECKOro opranusMman, «buoreonenos», «buocdepay, «MeToasl
U3Y4EHHUS KUBOUM IPUPOIBD».

O6opynoBanue: nabopatopHoe 00OpyAOBaHWE MJisi TPOBEACHUS HAONIOIECHUN, H3MEpPEeHHI,
SKCIIEPUMEHTOB.

HpaKTlfl‘leCKaH paﬁoTa «Hcnonp3oBaHue Pa3JIMIHBIX MCTOZOB ITPU U3YYCHHUHU KHUBBIX CUCTCM)).



Tema 3. Buogorus KjieTku

Krnetka — cTpykTypHO-(QYHKIIMOHAIBHAS €IWHUIA JKUBOTO. VICTOpUS OTKPBITHS KICTKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneitaen, P. BupxoB). OcHOBHbIE MMON0XKEHUS
COBPEMEHHOM KJIETOYHOM TEOPUU.

MeToapl MOJIEKYISIPHOW U KJIETOYHOM OMOJIOTUM: MUKPOCKOTHS, XpoMarorpadus, snexrpodopes,
METOJI MEYCHBIX aTOMOB, AU (depeHIaTbHOe eHTPH(PYTUPOBAHUE, KYIbTHBUPOBAHHUE KIETOK. M3)yueHue
Qukcuposannvlx  Klemokx. DIEKTPOHHAas MUKpockonus. Kougokanvnaa muxpockonus. Bumanvhoe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Moptpertsl: P. I'yk, A. Jleenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M. bap.

Tabauiel u _cxembl: «CBETOBOW MUKPOCKOI», «JIEKTPOHHBIH MUKpocKomy», «McTopus pa3BuTus
METO0/I0B MUKPOCKOITHUI.

OO06opy/noBaHue: CBETOBOM  MHUKPOCKOI, MHUKpPOTIpEenapaTthl  PAacTUTEIbHBIX, JKUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IpakTnyeckass pa6ora «/3ydeHue MeTONOB  KJIETOYHOM  Ouonorun  (xpomarorpadus,
anektpodopes, nupdepennunanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMunyeckasi Opranu3anus KJIeTKu

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOdJIEMEHTh.. Boma u e€ posib Kak
pacTBOpUTEN, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOpEryisauuu. MuHepaibHble
BEIIECTBA KJIETKH, UX Onosoruyeckasi posib. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTKH. buonornyeckue mnonumepsl. beiaku. AMHUHOKHCIOTHBIN cOCTaB
6enkoB. CTpykTyphl O6enkoBOM Mosekynbl. [lepBuuHas cTpykTypa Oenka, mentuaHas cBsi3b. BTopuuHas,
TpeTHuHasi, 4YeTBepTUYHas CTPYKTypbl. J[lenarypamus. CsoiictBa OenkoB. Kitaccudukanus OenkoB.
buonoruueckue pynxium 6enxoB. [Ipuonsi.

VYrineBoapl. MoHOcaxapuabl, IUCaxapuibl, OJHMrocaxapuibl W monucaxapuapl. OOmui maaH
CTpOeHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIieBoJ0B. buonorndeckue GyHKIIMHN YTIEBOIOB.

Jlunuaelr. TwapodunsHo-THIPOGOOHBIE CcBo¥icTBa. Kiaccudukanus munuaoB. Tpuriamiepubl,
dbocdonunuabl, Bocku, ctepouabl. buonornueckue Gynkuuu aunuaos. OOmue cBoiicTBa OMOJIOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CAaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. Crpoenune nyknenHoBsix kucinotr. Hykneotunsl. IIpuHnmn
komIuieMeHTapHocTU. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiiHas cnupanb. MecToHaxokJeHue U
o6uonornueckue ¢pynkuuu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue QpyHKIu
AT®. BoccraHoBleHHbIE TEPEHOCUYMKH, HUX (YHKIMU B KIETKe. [pyeue Hykaeozuompugocgamol
(HT®). CexennpoBanue JHK. Memoovr ecenomuxu, mpanckpunmomuxu, npomeomuxu. CTpyKTypHast
Ouosorusi: OMOXUMHUYECKUE U OMO(PHU3UYECKUE HMCCIEIOBAHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbI
ouomoutexyn. Moodenruposanue cmpykmypvl u yHKyuii Obuomonekyn u ux xomniexkcos. Komnviomepmoiii
OU3atliH U OP2aHUYECKULl CUHMe3 OUOMOIEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu



Hoptperst: JI. Tlomunr,  Jx. Yorcon, @. Kpuk, M. Yunkunc, P.Ppanxaun, @. Crnrep,
C. Ilpy3unep.

[Inarpammbl: «Pacnpenenenne XMMHUYECKUX JJIEMEHTOB B HEXUBOW mpupoie», «Pacmnpenernenue
XUMHYECKUX DJIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxembl: «Ileproguueckas Tabiua XUMHYECKUX AIIEMEHTOBY», «CTPOCHHE MOJEKYIIbI
BOJbI», «BemecTBa B coctaBe opraHu3MoBy», «CTpoeHue MoJeKynbl Oenkay, «CTpYKTYphl OeIKOBOM
MoOJIeKynbl», «CTpoeHue MOJIeKysl yrieBojioBy», «CTpoeHue MojieKya Junuiaos», «HyknenHoBbie
KUCIOTh), «CTpoeHune Mosiekyinsl ATD».

O6opynoBaHue: XUMUYECKast Iocyia 1 000pyJ0BaHUE.
JlaGopaTopHuasi padora «OOGHapyxeHHe OETKOB € IOMOIIbIO KAUECTBEHHBIX PEAKIIUID.

JladbopaTtopnasi pa6ora «liccienoBaHue HYKIEHMHOBBIX KHCJIOT, BBIJICIEHHBIX W3 KIETOK
PA3JIMIHBIX OPraHUu3MOB).

Tema S. Ctpoenne n pyHKIUN KIETKH

Tumbl  KJIETOK: dyKapuoTHYeckas W mpokapuoTudeckas. CTpyKTypHO-(GYHKIIMOHAIbHBIC
00pazoBaHUs KIETKH.

Crpoenue mnpokapuoTuyeckoil kieTku. Kierouynas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOCHHS TETepPOTPOPHOM U aBTOTPOGHON MPOKAPHUOTHUECKUX KIETOK. MECTO W poJib MPOKApPHOT B
OMoOILIEHO3aX.

Ctpoenne " (QPyHKIMOHMPOBAHHWE JSYKApUOTHYECKOW KieTku. [lmasmatumyeckas wmemOpaHa
(razmanemma). CTpykTypa Tuta3MaThdeckod MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IIa3MaTHYECKYIO
MeMmOpany: maccuBHbIN (muddysus, obmeru€nnas auddysus), akKTHUBHBIN (NMMEPBUYHBI U BTOPHUYHBIN
aKkTUBHBIN TpaHcnopT). [loaynponunaemocts MemOpansl. Pabota HaTpuii-kaaueBoro Hacoca. DHIOLUUTO3:
MUHOLMTO3, ¢aronuTo3. Jk3ouuto3. Kierounas crenka. CTpykTypa U (YHKIUU KJIETOYHOW CTEHKU
pacTeHui, TpuboB.

Huronnazma. Iluto3osb.  Llutockener. JIBwkenue mutomiasmel. OpraHowabl — KIETKH.
OpnoMeMOpaHHbIe OpraHOUbI KIETKH: SHAomIazmaTuueckas cetsb (I1IC), annapar ['osbpku, TM30COMBI,
ux cTpoeHue u QyHKuu. B3auMocBsa3b olHOMEMOpaHHBIX OPraHOUIOB KiIeTKH. CTpOeHUE TPaHyNIIpHOTO
petukynyma. Mexanuzm nanpasienus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX 0einkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['maakuii (arpanysaspHbIN) SHIOMIa3MaTHUYeCKuil peTuKkyayM. CekpeTopHas (yHKIHS anmapaTa
lonpmxu. Moougurayus 6benkos 6 annapame [onvoocu. Copmuposka 0Oenkos 6 annapame
T'onvoorcu. TpancnopT BellecTB B KJeTKe. Bakyosu pactutenbHbix KieTok. Knetounstii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUABI KJIETKU: MUTOXOHJPUH, MIACTUIBL. [Ipoucxodcoenue mumoxoHopuil
u naacmuo. Cumouocenes (K.C. Mepeckosckuil, JI. Mapzynuc). Ctpoenne u (GyHKIUH MUTOXOHAPUIN U
wiactua. [lepBuuHble, BTOPHUYHBIE U CI0XKHBIE MIACTUABI (DOTOCUHTE3UPYIOIIUX SYKAPUOT. XJIOPOILIACTHI,
XPOMOIIACTHI, JICHKOIIACThI BBICUINX PACTEHUH.

HememOpanubie opranoupl kietkd CTpoeHHE M (YHKIIUH HEMEMOPAHHBIX OPTraHOUIOB KIIETKH.
PuGocomsl. IIpomescymounvie Qunamenmol. MukpopuiiaMeHTbl. AKMUHOBbIEMUKPOPDUIAMEHMBL.
Mplieynble  KIETKH. AKMUHO8ble KOMNOHEHMbl HembluleyHblx Kiemok. Mukporpyoouku. KietouHslit
1eHTp. CTpoeHHUE U JBIKEHHUE KTYTHKOB U PeCHUYEK. MUKpPOTPYOOUKH ITUTOIUIa3Mbl. L{eHTpronb. henku,
accoyuuposantvle ¢ MUKpoguiamenmamu u Muxkpompyooukamu. Momophuie 6enxu.

Snpo. O6onouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKYA, UX CTpOoeHHe U (yHKUUHU. SInepHbIi
OenkoBbIit MaTpukc. IIpocTpaHCTBEHHOE pacIONOKEHUE XPOMOCOM B MHTEP(A3HOM sipe. Dyxpomamun u



eemepoxpomamun. benku XpoMaTHHAa — THCTOHBL. JuHamuka s0epHoti 06010uKu 6 mumose. A0epHbiil
Mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT (pacTUTEIbHOM,
KUBOTHOM, TpUOHOI).

JdeMoHcTpanuu
Hoptperst: K.C. MepexkoBckuit, JI. Maprymuc.
Tabmuuer u cxembl: «CTpOCHHE SYKAPHOTUYECKOH KiIeTKn», «CTpoeHHe >KMBOTHOM KIETKW,

«CTpoeHHe pacTUTENbHOU KIETKN», «CTpoeHHEe MUTOXOHIPUMNY, «Sapoy, «CTpoeHre MpoKapuoOTUYECKOM
KIIETKH».

O6opynoBaHKe: CBETOBOM MHKPOCKOI, MHKpPOIpENnaparbl pacTUTEIbHBIX, MXUBOTHBIX KIIETOK,
MUKpOTpenapaTbl 0aKTepHaIbHbBIX KJIETOK.

JladopaTopHas padora «/3ydeHne cTpoeHus KIIETOK pa3JIMYHbIX OPTraHU3MOBY.

IMpakTnuyeckas padora «/3ydyeHne CBONCTB KIETOYHON MEMOpaHbI».

Jla6opaTopHasi padora «/ccienoBanue mia3Moin3a 1 Jeria3MoiIn3a B PACTUTENIbHBIX KIETKaX).
IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHne JHEPruM B KJIeTKe

AccuMmwIALMsS M JAUCCUMWISIIMSL — JIB€ CTOpOHbI MeTabonu3ma. Tumbl oOMeHa BeIIECTB:
aBTOTPO(HBIA M TETEpPOTPO(HBIA. YdYacThe KHUCIOpPOJa B OOMEHHBIX MpoIeccax. DHEPreTHUECKOe
obecrieuenue kieTku: npeBpamieHue AT® B oOMeHHBIX mporieccax. DepMEeHTATUBHBIN XapakTep peaKiuil
KJIeTouHoro Merabonuszma. dDepMeHTHI, WX CTpPOEHHUE, CBOMCTBA M MexaHu3M naeiictBus. KodepmeHT.
Otnuuust (GepMEHTOB OT HEOPraHMYECKHUX KaTalu3aTopoB. benku-akTuBaTopbl U OEIKU-MHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKLUN OT pa3IHuHbIX (PaKTOPOB.

[TepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKE. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU
gdomocunmes y baxmeputi. Ceemocoouparowjue nuemeHmsl U NUSMEHMbl PeaKyuoHHo2o yeHmpa. Poiib
XJIoporuiacToB B mpouecce (orocunre3a. CBeroBas u TemMHOBas (asbl. Qomoovixanue, Cs, C+ u CAM-
munvl pomocunmesa. IlponykTuBHOCTH (poTOcHMHTE3a. BriusHue pa3nuuHbIX (DAaKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaUeHUE (HPOTOCUHTE3A.

Xemocunre3. Pa3HooOpa3zue OpraHu3MOB-XEeMOCHHTETHKOB: HHUTPUGUIMPYIOIIHE OakTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepHH. 3HAUEHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. I[IpoaykTel OpoXeHMss M HMX HCHOJIb30BaHUE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENIN OOIE3HEH.

A3pO6HI>IC OpraHu3MblI. OTalbl OHEPTCTUYCCKOTO oOMeHa. IloaroroBuTenbHBIN 3Tan. I IHKOIN3 —
6eCKI/ICJ'IOpOI[HOC PpaciCIJICHUE T'TFOKO3bI.

buosiornyeckoe OKHCIEHHME, WIM KIETOYHOE JbIXaHue. Poib MHUTOXOHIpUH B mpoleccax
Ouonornyeckoro okucienus. Lukmumueckue peaknuu. OxucnurtensHoe (docdopuarpoBanue. Inepeus
Mmembpannozo epaduenma npomornos. Cunmes AT®: paboma npomonnou AT®-cunmasel. Ilpenmyiecrsa
a’po0OHOr0 MyTH 0OMEHa BEIIECTB Mepe]] aHadpOoOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.

JdeMoHcTpanuu



Hoprpersl: JUk. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuier u cxembl: «@oTocHHTE3», «IDHEpPreTUdecKuii ooOmMen», «brocuuTe3 Oenkay, «CTpoeHue
dbepmenTa», «XeMOCHHTE3Y.

O6opynoBaHKE: CBETOBOMI MHMKPOCKOI, OOOpYJOBaHHE ISl MPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTopHasi padora «/3yyeHue KaTaJuTHUYECKOW aKTUBHOCTH (EpMEHTOB (Ha HpuUMeEpe
aMuJIa3bl WM KaTajiasbl)».

JlaGopaTopHuasi padora «/3yuenue (epMeHTaTUBHOIO paclIemeHUusl NepoKcHua BOJOpoJa B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX).

JlaGopaTopHasi padora «CpaBHEHHE IPOIECCOB (DOTOCHHTE3A U XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUS».

Tema 7. HaciiencrBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun marpuyHoro cuuTe3a. [IpUHIIUIT KOMIUVIEMEHTAPHOCTH B PEAKIHMSIX MATPUYHOTO CHHTE3A.
Peanmuzamust wacnenctBeHHOW wuH(popManuu. ['€HETHYECKUH KOJ, €ro CBOWCTBA. TpaHCKpUIIIHAS —
MarpuuHblii cuHTe3 PHK. IlpuHOMNBI TpaHCKpUIIIKMK: KOMIUIEMEHTApPHOCTh, AHTHIIAPAJUIEIBHOCTD,

acumMmeTpuuHOCTh. Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue tpancrioptaeix PHK B 6nocunTtese 6enka. YcinoBust OnocuHTe3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e Oelka.

Coepemennvie npeocmagnenus o cmpoenuu eenog. OpraHuzaius reHoMa y IpoKapuoT U 3yKapuoT.
Perynsuusi aktuBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (®@. XKako0O, XK. Mano). Moaekyraprvie
MeXanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perymsius
0OMEHHBIX MPOIECCOB B KieTKe. KiieTouHblit romeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HU U 0OIUraTHele napa3utbl. CTpO€HHE MPOCTHIX U CIIOKHBIX
BHPYCOB, pETPOBHPYCOB, Oakrepuodaros. Kusneunviti yuxn JHK-cooepocawux eupycos, PHK-

cooepoicawux supycos, bakmepuogazos. Obpamuas mpaHcKpunyus, pesepmasa, UuHmezpasd.

BupycHbie 3aboneBanHus uenoBeka, >KUBOTHBIX, pacTenuil. CIINI, COVID-19, couuanbHble H
MEJIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmecpayus u aumanuz 6orvwux maccueos («bigdatar) cmpykmyphvix
buonoeuveckux danHvlx. Hanomexnonocuu é ouonocuu u meouyure. Ilpoepammupyemvie hynkyuu 6e1xos.
Cnocobwvl 0ocmagku n1ekapcms.

JdeMoHcTpanuu

Hoptpersl: H. K. Konbuos, /1. . UBanoBCKui.

Tabnuie! u cxembl: «bruocunTe3 6enkay, «I' eHeTrnueckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTuuyeckas padora «Co3gaHue MOJIEIH BUPYCA».

Tema 8. ZKu3zHeHHBIN MUK KJIETKH



Knerounslii muki, ero mepuonsl u perymsius. Marepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
npoTtekarmux B uHTepdase. [loaroroBka kimetku k aeneHuro. [IpecuHTeTHYECKHIA (IOCTMHTOTUYECKUN),
CHHTETHYECKUH M MOCTCUHTETUYECKUH (IPEeMUTOTHYECKUI) TepHoabl UHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — perumkanus. IIpunnuns! permmmkanuu IHK: KoMIuieMeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUIApaJLIenbHOCTh. MexanusMm permkanun JHK. Xpomocowst.
Crtpoenue xpomocom. Teromepsl U Teromepasa. XpOMOCOMHBIA HA00OP KIETKH — KapUOTHIIL. JUMIonaHbIN
U TaIyIOUIHBIM Habopsl XxpoMocoM. ['oMooruuHbie XpoMocoMBl. [10J10BbIE XpPOMOCOMBI.

Henenne kimetkn — Muto3. CTaguu MHUTO3a W MPOUCXOJAIIME B HUX MPOILECCHl. THUIBI MHUTO3A.
Kapuokunes u uutoknues. buosorndyeckoe 3Ha4eHUE MUTO3a.

Perymsiiust MUTOTHYECKOTO [HUKIIA KIETKHU. [IporpaMMupyemast KJeTouHas THOeh — arornTo3s.

Knerounoe simpo, Xpomocombl, (yHKIHOHAbHAs TeHOMUKA. Mexanusmbl  npoaugepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — ououHghopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNeMKU.

JdeMoHcTpanuu

Tabauie! u cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CTpoeHne xpomocom», «Permkanms
JTHK».

O6opynoBaHKe: CBETOBOI MUKPOCKOM, MUKpoTpenapathl: «MUTO3 B KJIIETKaX KOPEIIKa JIyKay.

JladopaTopHas pa6ora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

Jla6opaTopHasi padora «Habmonenne MuTo3a B KJI€TKaX KOHYMKA KOpPEIIKa Jyka (Ha TOTOBBIX
MHKpOIIpernapaTax).

Tema 9. Ctpoenue n pyHKUMM OPraHu3MoOB

buonorunueckoe pa3H006pa3He OPraHnu3MoB. O,Z[HOKJ'IGTOLIHBIG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC
OPraHnu3MEbI.

OcobOeHHocTH CTPOCHUA U KUBHCACATCIBHOCTH OJHOKJICTOYHBIX OPraHMU3MOB. BaKTepI/II/I, apxeu,
OJHOKJICTOYHBIC FpI/I6bI, OJHOKJICTOYHBIC BOAOPOCIIH, APYTUC ITPOTHUCTHI. KonoHnunanpHbIe OPraHu3Mhbl.

B3aumocBsa3p yacTeit MHOTOKJIETOYHOI'O OpraHusma. TKaHI/I, Oopradibl M CHCTEMbI OpPraHOB.
OpraHI/ISM Kak equHoe 1enoe. I'omeocras.

Tkanu pactenwii. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHasl, MOKPOBHAs, IMPOBOINIAS,
OCHOBHasi, MexaHuueckas. OCOOEHHOCTH CTpOeHUs, (QYHKUMNA M pacIoiOXKEHUS TKaHeW B opraHax
pacTeHuN.

TkaHHM JKHMBOTHBIX M 4YelOBeKa. THIBI KUBOTHBIX TKaHEH: OIIUTCIINAIbHAasA, COCAMHUTCIIbHAA,
MbIIICYHAA, HCPBHA. OcobeHHOCTH CTPOCHHA, (I)YHKLII/Iﬁ H pacCIIOJIOKCHUA TKaHEW B OpraHax >XUBOTHBIX U
YCJI0BCKaA.

OpFaHLI. BereratuBHble M T CHCPATUBHLIC OPraHbI paCTeHHfI. OpFaHBI U CHCTCMBI OpPraHOB
JKHBOTHBIX U YCJIOBCKA. (I)YHKI_II/II/I OpraHoB U CUCTEM OpPTraHOB.

Onopa Ttena opranuzMoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIBI COEAMHEHNS KOCTEM.



JIBuKeHHE OpraHu3MoB. JIBIKEHHE OJHOKJICTOYHBIX OPraHU3MOB: amMEOOWIHOE, KTYTHKOBOE,
peCHUYHOE. /[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONM3MbI U HACTUHU. [[BH>KEHHME MHOTIOKJIETOYHBIX
KUBOTHBIX U YEJIOBEKA: MblllieuHas cuctema. Pedrexc. CkeneTHbIe MBIIIIIBI U UX paboTa.

IIuTanue OpraHnu3MoB. HOI‘JIOH.[GHI/IG BOIbI, YTJICKUCIIOIO Ta3a W MHUHCPAJIIbHBIX BCHICCTB
pacteHusMu. IluraHue >KUMBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPHUKIETOYHOE mNHIneBapeHue. Ilutanue
IIO3BOHOYHBIX KHUBOTHBIX. OTIICJII)I MAIICBAPUTCIIBHOTO TpakKTa. HI/IHIeBapI/ITCJH)HI)IG KCJIIC3BI.
[InmeBapuTenbHas cUCTEMA YEJI0BEKA.

Jpixanue opranusmoB. Jlpixanuwe pactenuit. [pixanue >xuBoTHBIX. Juddysus razoB uepes
MOBEpPXHOCTh KieTkH. KoxkHoe apixanue. [lprxarenpHas moBepXHOCTh. JKabOepHoe M JIErouHOE JIbIXaHUE.
JIpixaHue T1O03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHHE CTPOCHHUS JETKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHAas CHUCTEMAa 4YelOBEKa. MeXaHU3M BEHTWISIUUM JETKUX Y MTHI] U
MJIEKOTIUTAOIMKX. Perymsius npixanus. [[pxatenbHbie 00BEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHUH. TpaHCHOPT BELIECTB Y
KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOcHas cucTtemMa MO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. Cepale, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHHs. OBOJIOLHUOHHbBIE
YCIIOKHEHHSI CTPOEHHUSI KPOBEHOCHOM cHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perynsuus.

Beinenenue y opranusmoB. Beinenenue y pacrenuil. Boinenenue y xuBOTHbIX. COKpaTHUTENbHBIE
Bakyosu. Opransl BeiaeneHus. OuabTparus, ceKperuss 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3MBI PaOOTHI
OpraHoB BblzieNieHHs. CBsI3b MOJIOCTH T€Jla C KPOBEHOCHOM M BBIJAEIMTEIHLHONW cUcTeMamu. Beigenenue y
MMO3BOHOYHBIX KMBOTHBIX M 4enoBeka. [louku. Ctpoenune u ¢pynknuoHnupoBanue Hedpona. OOpazoBaHue
MOUYH y YEJIOBEKA.

3ammTa y OpraHuM3MOB. 3alluTa Yy OJHOKICTOYHBIX OpraHu3MoB. Cropsl OakTepuil W IUCTHI
NpOoCTEeUIINX. 3aluTa Y MHOTOKIETOYHBIX pacTteHuil. Kyrukyna. CpeacTBa MacCMBHOM M XMMHUYECKOU
3amuThl. OUTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIEC. 3alUTa OpraHu3Ma OT
Oosezneit. UMMyHHast cuctema desnoBeka. KieTouyHbId WM TyMOpajdbHBIM UMMYHHUTET. BpoXKIEHHBIN W
puoOpeTEHHBIN crienupuaeckuii UMMYHUTET. Teopus KIIOHAIBHO-celeKTuBHOro nMMmyHuteTa (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocmamurenbHbie OTBETHI OPraHU3MOB. PoJib BpOXJAEHHOTO UMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

PaSI[pa)KI/IMOCTB U perymanuss 'y OpraHu3MoB. Pa3,[[pa)KI/IMOCTB Y OAHOKIJIECTOYHBIX OPraHU3MOB.
Takcucsl. PaBI[pa)KI/IMOCTB U peryianua 'y paCTeHHﬁ. PocToBnbIC BeliecTBa U UX 3HAYCHHE.

HepBHaﬂ CHUCTEMA U pe(bJ'IeKTopHaH peryimsnus 'y JXKUBOTHBIX. HepBHaﬂ cuctemMa U €€ OTJCIHbI.
9BOJ’IIOI_II/IOHH06 YCIIOKHCHUE CTPOCHU HepBHOﬁ CUCTCMbI Y JKHUBOTHBIX. OTI[CJ'IBI TOJIOBHOI'O MO3ra
IIO3BOHOYHBIX XMBOTHBIX. PGQ)HGKC n pC(I)HeKTOpHaH ayra. BCSYCJIOBHBIC " YCJIOBHBIC pe(I)HeKCLI.

Fwopaanaﬂ peryimdanuusa 1 SOHAOKPUHHAA CUCTEMaA KUBOTHBIX U YCJIOBCKA. Kenesnr BHI[OKpHHHOﬁ
CUCTCMbI MW HX TOPMOHBI. I[eﬁCTBHC TOPMOHOB. BzaumocBsa3b HepBHOﬁ u BHI[OKpI/IHHOﬁ CHUCTEM.
FI/IHOTaJ'IaMO-l"I/IHO(I)I/BapHaH cucrema.

JdeMoHcTpanuu
[oprper: U. I1. I1aBnos.

Tabauiet 1 cxeMbl: «OTHOKIETOUYHBIE BOJAOPOCII», « MHOTOKIETOUYHBIE BOJOPOCTNY, «bakTepuny,
«[Ipocreiimue», «Opranpl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpPraHOB TO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pactenmit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIs»,
«CTpoeHHe IMCTOBOW TUIACTUHKM», «TKaHUW KUBOTHBIX», «Ckener denmoBekay, «llumeBapurtenbpHas
cucrema», «KpoBeHocHass cucreman, «JlpixatenbHas cucremay, «HepBHas cucrema», «Koxay,




«MpleyHasi cucremay, «BwlaenurenbHas cucreMa», «OHAOKpUHHAs cuUcTeMa», «CTpOEHHE MBILILBIY,
«Ummynuter», «KumeuynononoctHele», «CxeMa MNHUTaHUA pacTeHui», «KpoBEeHOCHBIE CHUCTEMBI
II03BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CrpoeHue IulaHapun», «BHyTpeHHee cTpoeHue
noxaeBoro 4epBs», «HepBHas cucrema poio», «HepBHas cucrema nsrymkn», «HepBHas cucrema
npecMbIKaomuxcs», «HepBHas cucrema nruny, «HepsHas cucrema miekonuraromux», «HepBHas
cucTeMa yesnoBekay, «Peduiexcy.

O6opynoBaHKE: CBETOBOII ~ MHKPOCKOI, ~ MHUKpOIpenaparbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOINpenaparbl TKaHEH, paKkOBUHBl MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, JKHUBbIE
9K3EMIUISApbl KOMHATHBIX pACTEHUM, TIepOapuu pAacTeHUM pa3HbBIX OTIEJOB, BIAXHbBIE IIPEnapaTbl
KUBOTHBIX, CKEJIETBl TO3BOHOYHBIX, KOJUICKIIMA OECIO3BOHOYHBIX JKUBOTHBIX, CKENET 4YelOBeKa,
o0opyJIoBaHWE s JAEMOHCTPALMK TIOYBEHHOTO M BO3JYIIHOTO MHTAaHUS PACTCHUH, paCIICIUICHUS
KpaxMajga M OenkoB Moj JAelcTBUEM (EepMEHTOB, 00OpYAOBAHHME JUIsl JIEMOHCTPALMU OIBITOB [0
U3MEPEHUIO KU3HEHHOW EMKOCTHU JIETKUX, MEXaHU3MA JIbIXaTeNIbHbBIX JBMKEHUN, MOJIEH TOJIOBHOTO MO3Tra
Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHuasi padora «/3yueHue TKkaHel pacTeHUI».
JladopaTopHas pa6ora «/3ydyeHne TKaHEN KUBOTHBIX).
JladopaTopHas pa6ora «/3ydyeHrne OpraHoB IBETKOBOT'O PACTEHUS».
Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOKEHHsI OpPraHU3MOB: Oecrojioe (BKJIOYAas BETeTaTUBHOE) W IOJOBOE. Bumb
0ecroJIoro pa3MHOXKEHUS: TIOYKOBAHUE, CIIOPYIIAINS, (parMeHTAIHs, KIOHUPOBAHHUE.

[TosmoBoe pasmHoxenue. IlonoBeie kieTku, win rameThl. Meios. Cragun Mmeiniosza. IloBeaenue
XpoMocoM B Meiio3e. Kpoccunrosep. buosiorndecknii cMbICI Meii03a U MOJIOBOTO Tpolecca. Melo3 u ero
MECTO B KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pas3pute. ['ameroreHe3 y >kuBOTHBIX. [lonoBbie »xkene3bl. OOpasoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.

Omnoa0TBOpeHrEe U SMOPUOHAIIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHONIOTHS — Hayka O pPa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enasnvlx npooaem smopuonocuu. Konyenyus mopghoeernos u mooenu
mopghoceneza. Crtaauu -SMOpUOreHe3a >KMBOTHBIX (Ha mpuMepe Jarymku). [Ipobmenue. Tumbl
npobnenust. /JemepmunuposanHoe u HedepMuHupogawHoe OpodOnenue. bracmyna, munet  Oracmyn.
OcoOeHHOCTH JIpOOJIeHUsT MIICKOTIUTAIONIKX. 3apO/IbIIIEBbIe JIMCTKU (TracTpylslus). 3aKiajgka OpraHoB U
TKaHeW W3 3apOJBIIIEeBBIX JMCTKOB. B3aumHOe BIMsAHME 4YacTell pa3BUBAIOIIETOCS 3apOJIbIIa
(oMOpHoHanmbHAsT MHIYKIMS). 3akiajka IJIaHa CTPOEHUS >KUBOTHOTO KaK pe3yabTaT HEPapXUUYECKUX
B3aUMO/JICHCTBUI TeHOB. BrusHue Ha SMOpHUOHANBHOE PAa3BUTHE PA3NTUYHBIX (PAKTOPOB OKpPYKAIOIIEH
cpeapl.

Poct n Pa3BUTHEC KUBOTHBIX. HOCT3M6pHOHaHLHLIﬁ epuoa. HpHMOC H HCIIPIAMOC PA3BUTHC.
PazButue ¢ MCTaMop(I)OSOM y OCCIIO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX. bHojormueckoe 3HaueHHE
npsAMOro M HENpAMOIO pa3BUTHUS, UX PACHPOCTPAHCHUE B HPHUPOJL. Tunesl pocCTa KUBOTHBIX. q)aKTopBI
peryiisinun  poCrta XHUBOTHBIX W YCJIOBCKA. CTa,Z[I/II/I HOCT3M6pI/IOHaHBHOF0 pa3BUTUA Yy KHUBOTHBIX U
YCJI0BCKaA. HepI/IO,[[BI OHTOI'CHE3a 4YCJIOBCKA. CTapCHI/Ie U CMEPTH KaK OMOJIOrHYCCKHE MMPOLECCCHhI.

PasmHoxenne u pasButHe pacteHuid. ['ametodut u cnopoput. Meiio3 B KHU3HEHHOM IUKIE
pactenmii. OOpa3oBaHme crmop B Tmpolecce Meio3a. ['ameroreHe3 y pacreHuil. OIUIOAOTBOpEeHUE U



pa3BUTHE PACTUTEIBHBIX OPTaHU3MOB. /[BOliHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpazoBanue u
pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisiii OHTOIE€HEe3a Y PACTEHUM U )KUBOTHBIX.
JdeMoHcTpanuu
Hoptperst: C. I'. HaBamun, X. [lneman.

Tabmuubl  u  cxeMmbl: «BereratuBHoe pa3MHOXKeHHe», «THIbl 0ecrosioro  pa3MHOKEHUS,
«Pa3mMHOXEHHE XJTaMHJAOMOHAAbD», «Pa3MHOXKEHHE O3BIVICHBDY, «Pa3sMHOXkeHHEe TUapb», «Meio3y,
«Xpomocombly, «l'amerorenes», «CTpoeHue SHIEKIETKH U crepMmaro3ouna», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsMoe m Hempsmoe pasButue», «Pa3BuTHE MalcKoro xyka», «Pa3Butme capaHumy,
«Pa3Butne nsArymkun», «/[BoliHOE€ OIUIOJOTBOpPEHHME Y IBETKOBBIX pacTeHMil», «CTpoeHHe CeMsH
OJHOJOJIbHBIX W JIBYJOJIbHBIX pAacTeHUD», «KM3HEHHBIM LUK MOPCKON KamycTbD», «/KU3HEHHBIA LMK
MXa», «/KM3HEHHBIN UK NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBI.

O6opynoBaHKe: CBETOBON MUKPOCKOII, MUKpPOIIpenaparhl SULIEKIETOK U CIIepMaTo30UI0B, MOIEIh
«uKI pa3BUTHUSA JSATYLIKN.

JladopaTopHas pa6ora «/3ydeHne cTpoeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTAX».

IIpakTuueckas padora «BblsiBIeHHE PU3HAKOB  CXOACTBA  3apOJIbIIed  MO3BOHOYHBIX
AKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi craHOBiCHUS W pPa3BUTHS TEHETUKW Kak Hayku. Pabotel I'. Menapens, I'. ne @pwusa,
T. Moprana. Ponp oTedecTBeHHBIX Yy4Y€HBIX B pa3Butuu TeHeThkd. Paboter H. K. Kombrosa, H.
W. BaBunoa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETHYECKHE TOHATUS M CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICJIbHBIE TI'€HBI,
albTepHATUBHbIC MIPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UIOTa, TE€TEPO3UT0Ta, YHCTAs
nuHUS, TUOpuAbl, reHoTurl, ¢eHoTurl. OCHOBHBIE METOAbI TEHETHKH: TUOpPUIOIOTUYECKHM,
LUTOJIOTUYECKUI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

[optpetsl: I'. Mengens, I'. me ®pusz, T.Mopran, H. K. Kombnos, H. MW. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

TaOauIbl U CXEMBI: «MeTto bl TCHCTUKN, «Cxembl CKpCHINBAHU.

JlaGopaTopuas padora «/lpo3oduia kak 00bEKT reHeTUYECKUX HCCIEI0BAaHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHens — 3aKoH eIuHOOOpasust THOpUAOB
nepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3aKOH paclIEIUICHUs

IIPpHU3HAKOB. HI/ITOJ'IOI‘I/I‘{CCKI/IC OCHOBEI MOHOTI/I6pI/I,I[HOTO CKpCUIMBaHUA. I'unoTe3a 4YMCTOTHI TaMeET.

AHnanusupyrouiee ckpemrBaHue. [IpoMexyTouHBI XapakTep HaciaeaoBaHus. PaciieruieHue
IIPU3HAKOB IIPYU HETIOJIHOM JOMHUHHUPOBAHUMU.



JurubpumHoe ckpemmBaHue. Tperuid 3akoH MeHeNns — 3aKOH HE3aBHCHMOTO HACIEIOBAHUS
nmpu3HakoB. [luTonorudeckre OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUS.

CuerieHHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CrerieHHOe HacielIoBaHUE T'CHOB,
HapyIIeHUE CLUEIUICHUS M1y TeHaMH. XPOMOCOMHas TEOPUS HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIA MEXAHU3M ONIPEACIICHUS M0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['oMorameTHbIii U rereporaMeTHbId MOJ. ['eHeTHdyeckass CTpyKTypa HOJOBBIX XpoMocoM. HacienoBanue
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM.

I'enotun kak nenocrtHas cucrema. llneliorponuss — MHOXKECTBEHHOE JCHCTBUE TIEHa.
MHoOXeCTBeHHbIN aiienu3M. B3aumojeicTBue HeayuleNbHBIX TeHOB. KoMIleMeHTapHOCTh. JDMHCTas.
[Tomumepusi.

I'eneTnueckuit KOHTPOJIb pa3BUTUMA paCTeHI/II\/'I, JKHMBOTHBIX M YCJIOBCKA, a TAKXKC (1)I/ISI/IOJ'IOFI/I‘~I€CKI/IX
MpoueCcCoB, MOBCACHUA U KOTHUTUBHBIX (1)YHKIII/II\/JI I'emeTnueckre MeXaHU3MBI CI/IM6I/IOFGHC3a, MEXaHU3MBbI
B3aI/IMO)1€I\/'ICTBI/I$I «XO34HMH — MapasuT» U «XO3HUH — MI/IKpO6I/IOM)). I'eneTnueckue acIeKThI KOHTPOJIA U
N3MCHCHUS HaCHCILCTBCHHOfI I/IH(i)OpMaIH/II/I B IIOKOJICHUAX KJIIETOK U OPraHu3MoOB.

JdeMoHcTpanuu

IMoptpetsl: I'. Menaens, T. Mopras.

Tabmuupt u  cxembl: «llepBeiif u BTOpOM 3akoHBl Menaens», «Tperuir 3akoH MeHmens»,
«AHanmu3upymoiiee ckpemuBaHuey, «HemomHoe momuHHMpoBaHue», «CIEIUIGHHOE HaCJeIOBaHHE

MPU3HAKOB y Apo3oduibl»y, «l'eHetnka moma», «Kapuotum uyenoBeka», «Kapuotum mapo3oduiiby,
«Kapuotun ntuup», « MHOKECTBEHHbBIN aJIJIEU3M», «B3auMo1eiiCTBUE T€HOBY.

OO06opynoBaHue: MOIETH ISl JIEMOHCTPAIIMK 3aKOHOB €TMHOO0OPa3rs THOPHIOB IEPBOTO MOKOJIECHUS
Y pacIIeryIeHus MPU3HAKOB, MOJICINb IS JEMOHCTPAIIMU 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB,
MOJIeNb JJIsi  JIEMOHCTPAIlMM  CICTUICHHOTO  HACJIEJOBaHUs IPU3HAKOB, CBETOBOM MHKPOCKOII,
MHUKporpenapar: «/[po3odunay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD).
IIpakTnyeckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITBDY.
Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumoneiictBue reHotumna u cpeisl npu GopmupoBaHuu ¢eHotura. M3MEeHYHBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥  KOJIMYECTBEHHbIE MPU3HAKW. BuAbl H3MEHYMBOCTU: HEHACIECACTBEHHAs U
HaCJIeICTBEHHAsI.

MoudukanonHass HM3MEHYMBOCTb. Poib  cpeapl B (GOpMUpPOBaHMUM  MOJIUGPHUKAIIMOHHOMN
n3MeHunBocTH. Hopma peakiun npusHaka. Bapuaronssiit psi u BapuanuonHas kpusas (B. Moranncen).
CBoiicTBa MOIM(HUKAIIMOHHON U3MEHYMBOCTH.

I'enoTunuyeckas N3MCHYHUBOCTD. CBoiicTBa T€HOTUIINYECKOM U3MCHYUBOCTH. Bugsr
T€HOTUIINYECKON N3MEHUYHUBOCTH: KOM6I/IHaTI/IBHaH, MyTallUOHHAas.

KomOuHaTHBHAs W3MEHYUBOCTh. Mel03 U IOJIOBOM mnmponecc — OCHOBa KOMOHMHATUBHOU
W3MEHYHMBOCTH. POJIb KOMOMHATHBHOH W3MEHUYHMBOCTH B CO3JaHNN TCHCTHUYCCKOI'O pa3H006pa31/151 B
npeaciax oaHoro Buja.

MyTaI_[I/IOHHaH HU3MCHYHNBOCTD. BI/II[bI MYTaHHﬁZ TCHHBIC, XPOMOCOMHBLIC, TCHOMHBIC. CrioHTaHHBIE U
HHAYOUPOBAHHBIC MYTAallUU. HI[GpHI:Ie U HUTOIUIA3MATUYCCKUC MYTAllUH. CoMaTHYeCcKUE U IIOJOBBIC



Myrtauuu. [IpuunHbl BOSHUKHOBEHUS MyTalllii. MyTareHsl 1 UX BJIUSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTallUOHHOTO  IIpolLecca. 3aKOH T'OMOJIOTMYECKUX PSIOB B HACJIEACTBEHHOM M3MEHYHMBOCTH
(H.W. BaBuiioB). BHesiepHast ©3MEHUNMBOCTb U HACJIEICTBEHHOCTb.

Onucenemuxa u ONUce€HOMUKA, pPOJb  INUCEHEMUUYECKUX d)akmopoe 6 HACNe00B8aHuu U
usmerdusocmu qbeHomunuueCKux NPU3HAKOB Y OPcAHU3SMOE.

JdeMoHcTpanuu

Ioptperst: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabauib " cxXeMBbl: «Buabl U3MEHUYUBOCTH, «MoaudukarmoHHas U3MEHYUBOCTHY,
«KomOuHaTBHAasT HW3MEHYUBOCTH», «Meho3», «OmiogorBopenue», «l'eHeTndeckue 3aboJeBaHUS
YeJoBeKay, « Bubl myTanuii».

O6opynoBaHue: )KUBbIE U repOapHbIe 3K3eMIUISIpl KOMHATHBIX pacTeHUH, pucyHku (doTorpadun)
KUBOTHBIX C PA3JIMYHBIMU BUJAMHU U3MEHUNUBOCTH.

JlabopaTopHasi padora «VccinenoBanue 3aKOHOMEPHOCTEH MOAM(PHUKAIIMOHHON HM3MEHUYHMBOCTH.
[TocTpoeHne BapHalMOHHOTO psifia M BApUALIMOHHOM KPUBOW.

IMpakTnyeckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.
Tema 14. I'eHeTHKa YeJi0BeKa

Kapuotun wyenoBeka. MexayHapoaHas NporpamMma HCCIIE€IOBaHUS T€HOMa 4YeJjoBeKa. MeTobl
W3Y4YEHUs TEHETUKH 4YeJIOBeKa: TeHealorn4yecKuid, OJIM3HENOBBIH, LUTOT€HETHYECKUH, MOMYISIIIMOHHO-
CTaTUCTUYECKHIA, MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOEe orpeeieHue T€HOTHIIA:
ITOJJHOTEHOMHOECEKBEHUPOBAHWE, TE€HOTUIMPOBAHHE, B TOM uyucie ¢ nomombto [IIP-ananu3za.
HacnenctBennsie 3aboieBaHusl 4denoBeka. ['eHHble M XpOMOCOMHBIE 0OOJie3HM dYenoBeka. boiesHu c
HACJIEICTBEHHON MPEeApacnooKEHHOCThI0. 3HaUCHHE MEIUIMHCKON TeHEeTHKH B MPEJOTBpAIICHUU U
JICYEHUU TeHEeTUYEeCKUX 3a00JieBaHUM uenoBeka. MenuKo-reHeTHuecKoe KOHCYIbTUpoBaHue. CTBOJIOBBIE
kieTku. [loHsaTne «reneTndeckoro rpys3a». ITUYECKHe acleKThl UCCIeA0BaHNN B 00aCTH peJaKTUPOBaHUS
reHOMa U CTBOJIOBBIX KIIETOK.

I'enetnueckue (baKTOpBI MMOBBIIICHHOMN YYBCTBUTCIIBHOCTH YC€JIOBCKa K (1)I/I3I/I‘ICCKOMy u
XUMHUYCCKOMY 3arpsA3HCHUIO Oprn(anmeﬁ CpEabl. I'eneTnueckas OpeaApacIIoOKCHHOCTb YCJIIOBCKA K
I1aTOJIOTHUAM.

JdeMoHcTpanun

Tabmuiel M CXEMBI: «Kapnonm YCJIIOBCKA), «MeTobl HU3YUYCHHA TCHCTUKH YCJIIOBCKA»,
«["eHeTnyeckue 3a00ICBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHON».
Tema 15. Cenexnusi opraHu3mMoB

JlomecTukanus u celekuus. 3apoKJeHue celekuuu u gomectukauuu. Yuenue H. WM. BaBuiioBa o
[lenTpax MPOMCXOXKICHHSI U MHOrooOpa3us KyJbTYpHBIX pacTeHHil. Poilb cenekuuu B CO3JaHUM COPTOB
pacTeHui U nmopoJ KUBOTHBIX. CopT, mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHOMN
n3menunBoct H. M. BaBuioBa, ero 3naueHue i CENIEKIIMOHHON paOOTHI.

Mertoapl ceneKMoHHOM paboThl. MCKycCTBEHHBIM 0TOOP: MacCOBBI U MHAWBUAYATbHBIA. DTambl
KOMOMHAIIMOHHOW ceiekuuu. Vcnpitanue mnpousBoauTeneii mo moromMctBy. OTOOp MO TeHOTHIY C
MIOMOIIIBIO OLIEHKU (PEHOTHUIA TOTOMCTBA M OTOOP 1O TeHOTUITY ¢ omonibio ananuza JTHK.



HckyccTBeHHBINM MyTareHe3 Kak METOJI CEJIEKIIMOHHOW paboThl. PajiuanMOHHBI M XUMUYECKUM
MyTareHe3 KaK MCTOYHHK MYTaluil y KYyJbTYpPHBIX (GOpM OpraHuzMoB. lcmoiib30BaHHWE TE€HOMHOTO
perakTUpOBaHUS M METO0B pekoMOnHaHTHBIX JIHK mist monydeHus ncxoqHoro Marepuaa s CeNeKIIUH.

[Tonyuenue nosnumiaouaoB. BHyTpuBuaoBas rubpuausanus. baM3KOpoJICTBEHHOE CKpEIIMBAHUE,
wii uHOpuauHT. HepojacTBeHHOE CKpelMBaHWE, WM ayTOpUIUHT. ['eTepo3uc M ero NpUYMHBL
Hcnons3oBanue rerepo3uca B ceneknuu. Otmganéunas rtulpuamsanms. llpeonmonenune Oecruroaus
MEXBUJOBbIX THOPUAOB. JlOCTHKEHNS CENEKIIUU PACTEHUN U )KUBOTHBIX. «3€1EHAS PeBOIIOYULY.

CoxpaHeHMe U U3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX IUKHUX POJIUYEH JUIs
CO3JaHUSI HOBBIX COPTOB M THUOPUIOB CEIbCKOXO3ANCTBEHHBIX KYIbTYp. M3yuenue, coxpauenue u
VIpagneHue 2eHemudyecKUMU pecypcamu CenlbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX HCUBOMHBIX 8 UEelsix
VAYYULEHUSI CYUWeCBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCle C NPpUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEO08AHUL, NEPe008bIX UOel U NePCNEeKMUBHBIX MEXHON02UI.

JdeMoHcTpanuu

Ioprpersr: H. W. BaBunos, WM. B. Muuypun, I'. JI. Kapneuenko, II. Il Jlykeanenko, b.
JI. Acraypos, H. bopmoyr, /1. K. benses.

Tabauiel u cxembl: «LIeHTpBI TPOUCXOKIECHUS U MHOTOOOpa3usl KyJbTYpHBIX pacTeHUN», «3aKOH
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM M3MEHYMBOCTH», «MeToapl cenekuumn», «OTnanéHHas
rudpuanzanusy, «MyrareHesy.

JladopaTopHasi paborta «/3ydyeHue COpTOB KyJbTYpPHBIX PpACTEHUH U TMOPOJ JOMAIIHUX
KUBOTHBIX).

JladopaTopHas pa6ora «/3yueHrne METOJIOB CEJIEKIIUN PACTEHUI.
IIpakTHyeckasi padora «[IpuBrBKa pacTeHUIN».

IOkckypenst «KOCHOBHbIE METOJbl M JIOCTHIKEHUS CEJEKIMUM pPACTeHUW U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (DepMy, COPTOUCIIBITATENbHBIN YU4ACTOK, B TEILUIMYHOE XO3S5ICTBO, B
1abopaTopHIo arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BMoTexXH0J10THS H CHHTETHYECKAS OH0JIOr U

O6’LCKTI>I, HCIIOJIb3YEMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KICTOYHBIC U  TKAHCBLIC KYJIbTYPHI,
MUKPOOPraHu3Mbl, HX XapaKTCPUCTHKA. Tpa,[[I/ILII/IOHHaSI OHMOTEXHOJIOT U XJ'IC6OH€‘I€HI/16, MOJIYUCHHUC
KHCJIIOMOJIOYHBIX TPOAYKTOB, BUHOICIINC. MI/IKpO6I/IOJ'IOl"I/ILIeCKI/II71 cuHTe3. OOBEKTHI MI/IKpO6I/IOHOFI/I‘ICCKI/IX
TEXHOJIOTHH. HpOI/I3BOI[CTBO 66.]'[1(8., AMHWHOKHCJIOT 1 BUTAMHHOB.

COSI[aHI/Ie TEXHOJIOTUN H WHCTPYMCHTOB IECJICHAIIPABJICHHOTO HU3MCHCHUSA W KOHCTPYHPOBAHHSA
TCHOMOB C MOCJIbIKO TMOJYYCHHUA OPraHU3MOB M HUX KOMIIOHCHTOB, COACPIKAIIHUX HE BCTPCUYANOLIUCCA B
npupone OMOCUHTETHYECKHUE IyTH.

Knerounas umxenepus. MeTo sl KylbTyphl KIETOK U TKaHEl pacTeHMH M KUBOTHBIX. KprobaHKu.
Comarnyeckas rubpuan3anus U coMaTUdecKuil smOpHoreHes. lcmonap3oBaHHE TalyIONJIOB B CEJEKLUU
pacrenuil. [lonyuenue MOHOKNIOHANbHBIX anmumen. Mcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZOTBOPEHHE. PEeKOHCTpyKIMS SHIEKIETOK U KJIOHHPOBaHHE
’KMBOTHBIX. MeToJl TpaHCIUIAaHTAlUM SAEP KIETOK. TexHonoeuu 0300po6neHus, Kylbmueupoeanus u
MUKPOKIOHANbHO20 PAZMHONCEHUS CElbCKOXO3AUCHEEHHbIX KYIbmYP.

XpoMocoMHass M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U KOHCTPYUPOBaHUE
pexomOuHantHeIX  JIHK. Co3danue mpanceennvix  opeanusmos.  JIOCTHKEHUST M NEPCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOM MHXEHEPHH. DKOJIOTUYECKUE U STHUECKUE NMPOOIeMbl TeHHON MH)KEHEPHUH.



Menmunuackue Ouotexnonoruu. IloctreHomuas nudppoBas Meauuuua. [IIP-muarHoctuka.
MeTaboI0MHBIN aHaNN3, TEHOLUEHTPUYECKUH aHalIM3 MPOTEOMa 4YeJIOBEKa ISl OLEHKH COCTOSHHS €ro
310poBbs. Mcrosnb3oBaHME CTBOJIOBBIX KJIETOK. TaprertHas Ttepanus paka. 3D-OunomH)xeHepust aiis
pa3paboTku (yHAAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHHs KOMIUICKCHBIX TKaHEH
COYETAaHMEM TEXHOJIOTHMH TpEéXMepHOro OuompuHTHHTa U ckaddonmuara g pemieHus 3amgad
MEPCOHATU3UPOBAHHON MEIMUIIUHBI.

Co31aHne BEKTOPHBIX BAKIMH C IIETIbI0 0OecrieueHns KOMOMHUPOBAHHOM 3alIUTHI OT BO30yIUTEIeH
OPBMH, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (QyHKunoHupoBanuss PHK-coxepxkamux Bupycos,
BBI3BIBAIOLINX 0CO00 OMAacHbIE 3a001€BaHUsI YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabauiel u cxemsbl: «/crnonp30BaHNE MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM IPOU3BOJCTBEY,
«Knerounast nHxxeHepus», «I eHHass HHKEHEPUSI.

JlagopaTopHasi padora «/3yyeHre 0ObeKTOB OMOTEXHOJIOT .
IMpakTnuyeckas padora «[losryueHrne MOJOUYHOKHUCIIBIX TPOTYKTOBY.

Ikckypenst «bHOTEXHONOTUST — BaXHEWIIash MPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KJIACC
Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIMOHHBIX NMPeEACTABJIEHUI B OMOJI0THHI

OpomononHass teopust Y. [lapeuna. Ilpennochuiki BO3HMKHOBEHUs AapBuUHU3MA. JKU3HB U
Hay4Has nedarenbHocTh Y. JlapBuHa.

JIBrokymiye cuibl 3BoonMUA BUaOB 1o Y. JlapBuHY (BbICOKass MHTEHCHBHOCTh Pa3MHOKCHUS
OpraHu3MOB, HACJICJICTBEHHAss W3MEHUYMBOCTh, Oopb0a 3a CyIIECTBOBAHWE, €CTECTBCHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmienue cunteTndeckol Tteopun HBosmormu (CTD). HeltpansHas Teopust SBOJIOLMH.
CoBpemMeHHast 3BOJIIOLMOHHASA OWONOTHS. 3HAUYE€HUE SBOJIOIMUOHHON Teopuu B  (HOpMHUpPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

Ioptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosbe, YU. [lapBun, C.
C. YerBepukos, 1. . llImansraysen, Jx. Xonnein, . K. benses.

TaGnuue! u cxembl: «Cucrema xuBoit nmpuposl (o K. JInnuero)», «JlecTHuIa XKUBBIX cylIecTB (IO
Jlamapky)», «MexaHu3zM (OpMHUPOBAHUS NPUCHOCOONEHUI Yy pacTeHuM M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmpyra mnyremectBust Y. [lapBuna», «Haxonku Y. [lapBunay, «®opmbl GopbObI 32
cymectBoBaHue», «llopoabl romy6Geit», «MHorooOpasue KyabTypHbIX (opM KamycTs», «Ilopossl
JOMAIIHUX KHBOTHBIX», «Cxema oOpa3zoBaHMs HOBHIX BUA0B (rmo Y. [lapBuHy)», «CxeMa COOTHOILICHMS
JBUKYIIMX CHJI 9BOJIIOLIMMY», «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOW TEOPUH 3BOIIIOLIUN.

Tema 2. MuxkposBoonusi 4 e€é pe3yJbTaThl

[Tonmymsiumst  kak  2yieMeHTapHas equHuna dSBoitonuu. COBpPEMEHHBIE METOJBI  OLIEHKH
TeHETHYECKOTO pPa3HOOOpa3ust M CTPYKTYphl HOMysuuid. lM3meHeHue reHopOHAAa NOMYISIHUUA Kak
3JIEMEHTAPHOE 3BOJIIOIIMOHHOE SBJICHHE. 3aKOH TeHeTH4ecKkoro pasHoBecus Jx. Xapnau, B. BaiinOepra.



OneMeHTapHbie (DaKTOPHI (ABIIKYIIME CHUIIBI) 3BOTIONMU. MyTannonHsiii mponecc. KomOnnaTuBHas
M3MEHYMBOCTb. J{peiih reHoB — ciydaiiHble HEeHAINPAaBICHHBIC N3MEHEHHSI YaCTOT ajUIeied B MOMYIISIIHSIX.
Dddexr ocuoBarens. dpgexm Oymuirounozo eopaviika. CHUdCEHUE 2eHEemU4ecKo20 pPazHooopa3us:
npuyunvl u creocmeus. Iposaenenue sghgpexma opetigpa 2eHo6 6 6OaLUIUX U MATLIX NONYAAYUAX. MUTpauu.
W3onsus nomymsiuii: reorpadudeckas (MpocTpaHCTBEHHAs ), OHOIOTHYeCKast (PEepPOyKTHBHAS).

EcrectBennsiii otbop — Hampammsromuii (akrop sBosrormu. DopMbl €CTECTBEHHOTO OTOOpA:
JOBUKYIIMM, cTaOUIU3UpYIOUUH, pa3pbiBatominil (au3pyntuBHblit). [losoBoit oTOop. Bo3sHukHOBeHME U
ABOJIIOLIMS COL[UAJIBHOTO MTOBECHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh ~ OpPraHU3MOB  KaKk  pe3ylbTaT  MHUKPOABOJIONMH.  BO3HHMKHOBEHHE
MPUCTIOCOONICHNH y OpraHu3mMoB. ApomMopdo3bpl W uamoazanTauuu. llpumepsl mpucmocoOneHuit y
opranu3MoB: Mopdororuyeckue, GU3HOJIOTUUECKHE, ONOXUMHYECKHE, MToBeneHYeckne. OTHOCUTEIHHOCTD
MIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumoodpasoBanue Kak pe3yabTaT MUKPOAIBOIONMA. M30msus —
KIroueBoil  (axktop BuaooOpazoBanus. Ilytm u  cmocoObl BHI00Opa3oOBaHHUS:  aIONATPUUYECKOE
(reorpaduueckoe), CUMITATPUIECKOE (’K0JIOTHYECKOE), «MTHOBEHHOE» (monurIIonIU3aIus,
rudpuanzarys). JJmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBomononHON OHOJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHWs OHMOpPa3HOOOpasusl.
MuKpo3BOIIONHUS U KO3BOIIOIUS Mapa3sUTOB M UX X035€B. MexaHu3mbl GOPMUPOBaHUS YCTOMYMBOCTU K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpauuu
IMoptpertsr: C. C. YerBepukos, D. Maiip.

Tabauiel 1 cxembl: «MyTallMOHHAs U3MEHYMBOCTEY, «[lonmynsauunonHas cTpykrypa Buga», «Cxema
nposiBiieHus1 3akoHa Xapau—BaiinOepray, «/IBHKyIlHe CHUIIbI SBOJIOIHUNY, «DKOJIOTHYECKAs H30JISIHS
nomyJsiiuil ceBaHckoi dopenn», «I['eorpaduueckas U30IAMMS TUCTBEHHUIBI CHOUPCKON U TMCTBEHHUIIBI
naypckoit», «llomynsiiiMOHHBIE BOJHBI YHMCICHHOCTH XHUIIHUKOB M KepTB», «Cxema JedcTBUsA
€CTECTBEHHOT0 0TO0pa», «@opmbl OOPHOBI 3a CyllecTBOBaHUEY, «HIycTpHalbHBIN MenaHu3m, «KuBbie
uckomnaembie», «IIokpoBUTENbCTBEHHASI OKpAcKa KMBOTHBIX», «[Ipenymnpexaaromas okpacka KUBOTHBIXY,
«Dusnonoruueckue agantanum», «[Ipucnocob1eHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTHY, «Kputepuun
BUna», «Buasl-gBoitHukm», «CTpykTypa Buzaa B npupone», «CrnocoOsl  BUA000pa30BaHUSY,
«["eorpaduueckoe BumooOpa3zoBanue TPEX BUIOB JaHABIIICH», « DKOJIOrHYECKOe BIUI000pa30oBaHUE BUIOB
cuHuIy, «[lomummonasl pacrenunii», «KanycTHO-peaeuHblil TuOpuI.

Ob6opynoBaHue: repdapuy pacTeHUH, KOJUIEKLIMU HACEKOMBIX, Uydesia NTHIL U 3Bepel ¢ mpuMepaMu
Pa3NIUYHBIX MPUCIIOCOOIEHHM, Yydena NTULl U 3Bepell pa3HbIX BUIOB, TepOapuu pacTeHUi OJIM3KUX BHJIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopuas padora «BblsiBlIeHHEe H3MEHUYMBOCTH Yy 0COOEH OJTHOTO BUIA».

JlaGopaTopuas padora «IIpucrnocobaeHns OpraHu3MoB U UX OTHOCHUTEJIbHAS 11€71€CO00Pa3HOCTbY.
JlaGopaTopuas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPHUTEPHION.

Tema 3. MakposBosonusi M €€ pe3yJbTaThl

Meroasl wu3ydeHUs MakpodBoaronMU. [lameoHTONIOrMYecKkne METOAbl W3Y4YEHUs DBOJIOLMM.
Ilepexoanbie GopMbI U HUITIOTEHETUYECKHE PSIIbI OPTraHU3MOB.



buoreorpaduueckne meronpl uzydenus sBojronuu. CpaBHeHue ¢Guopbl U (payHbl MaTepUKOB U
octpoBoB. broreorpaduyeckue oonactu 3eMiu. Buabl-3HIEMUKA U PETTUKTHI.

DOMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OJIOTHYECKHE METOJIbl  U3YYCHHS  DBOJIOIHH.
I'eneTnyeckue MeEXaHM3MBl 3BOJIIOLIMM OHTOTE€HE3a U IIOSABJICHHUS  OJBOJIOLMOHHBIX  HOBILECTB.
I'omonoruunple M aHAJIOrMYHBIE OpraHbl. PyauMmeHTapHble Oprasbl U aTaBU3Mbl.  MOJEKYJISIPHO-
reHETUYECKUe, OMOXUMHYECKHE U MaTeMAaTUYECKHE METO/bl U3YUEHMsI 3BOJIIOLUU. ['OMOJIOTHYHBIE T€HBI.
CoBpeMeHHbIE METO/Ibl OCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHI)IC MyTalluu U 5BOJIFOIIUA I'CHOMOB.

O6mue 3akoHOMEepHOCTH (TpaBmia) HBotOUUU. [Ipunyun cmensvt ¢ynkyuti. HeoOpaTumocTh
OBOJIFOIINHA. A,I[aHTI/IBHaﬂ paguanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITUU.

JdeMoHcTpanuu
Hoptpetst: K. M. bap, A. O. Kosanesckuii, @. Mrosuiep, J. ['ekkensb.

Tabnuipl 1 cxembl: «DHITOTEHETHUECKUI PAJT JIOMIAAN», K APXEONITEPUKCY», «3BEPO3yObIe SIIEpPhI»,
«Crerouedanb», «Punnodute», «CeMmMeHHbIE MaOPOTHHKWY», «buoreorpaduueckue 30HBI 3eMITN»,
«[petip koHTHHEHTOB», «PenukThl», «HauanpHble cTaauu 3MOPHUOHAIBHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «["'OMOJIOTHYHBIE W aHAJIOTUYHBIE OPTaHb», «PyTUMEHTHI», «ATaBU3MBD», «XpPOMOCOMHBIC
HaOoOphl YelloBeKa W IIMMIaH3e», «[7aBHble HampaBieHUs H3BoJouuuy, «OOIMe 3aKOHOMEPHOCTU
IBOJTIOLIUI.

O6opynoBaHue: KOJUICKIIUN, TepOaphu, MYJSKH HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3BuTHE KU3HU HA 3emule

HayuHnble rumoTe3sl MpOUCXOXKICHUS >KM3HM Ha 3emie. AOuoreHes u mancrepmus. JloHaydHbie
MIPEJICTaBJICHUSI O 3apPOXKACHUHN KU3HU (KpealmoHu3M). [ unores3a moCTOSIHHOTO CaMO3apOXKACHUS KU3HU U
e¢ omnposepxkenue onbiTaMu D. Peau, JI. Cnamnannanu, JI. [Tacrepa. IlpoucxoxaeHue >XKuU3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE JTambl HEOpPraHWyecko sBomtonuu. [lmaHerapHas (reojiornyeckasi) 3SBOJIOLUS.
XuMuyeckass 3BOJIOLUA. AOHUOTEHHBI CHHTE3 OpPraHMYeCKUX BEIIECTB M3 HeopraHudeckux. OmbIT
C. Mwmepa u I'.HOpu. OOpa3oBanue mnoiaumepoB u3 MoHOMepoB. KoalepBatHas rumoTe3a A.
W. Onapuna, runoreza mnepBuyHoro OymboHa JIk. XongeitHa, reHetudeckas rumote3a [. Mémnepa.
Pu6o3umsr (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH ¥ BOZHHKHOBEHHUE
MIPOTOKJIETKHU.

I/ICTOpI/IH 3eMin 1 METOJIbI €€ N3Yy4YCHHA. Hckomaemeie OPraHUYCCKUC OCTATKHU. FCOXpOHOJIOFI/IH u
€€ METOJBI. OtHocuTeNnbHast U a0COJIOTHAS T'COXPOHOJIOT . FCOXpOHOJIOFI/I"IeCKaH IKajga: 30HBI, 3pPBbI,
NEpUOoabl, SIIOXH.

HauanpHbie 3Talnb OpFaHquCKOﬁ spojronuu. IlosBieHne U 3BOIIOLUS MEPBLBIX KIICTOK. 9BOJ’IIOI_II/I${
MeTabonmn3Ma. Bo3HUKHOBEHUE IEPBBIX 3KOCHUCTEM. COBpeMeHHHe MI/IKp06HHe OMOIUICHKH KaK aHaJior
ICPBLIX HA 3emie COO6H_ICCTB. CTpOMaTOJII/ITBI. HpOKapI/IOTLI " DYKapUOThI.

[Ipoucxoxaenne dSykapuoT (CUMOHMOTeHe3). DBOJIOIHMOHHOE MPOUCXOXKICHHE  BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHME OCHOBHBIX TPYMHI MHOTOKIETOYHBIX
OpraHU3MOB.



OcHOBHBIE ATallbl HBOJIONUHM BbICIINX pacTeHuid. OcHOBHBIE apoMop¢o3bl pacTeHHd. Bbixon
pactenuii Ha cymy. [losBiieHHEe CIIOpPOBBIX PAacTEHUl M 3aBoeBaHME MMM cylmid. CeMEHHbIE pacTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tambl SBOJIIOLUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBIICHHUE COBPEMEHHBIX THUIIOB. [IepBbie XOPIOBBIC )KUBOTHBIC. JKU3HD B
BOZC. OJBOJIIOIMUS TO3BOHOYHBIX. Ilpomcxoxnenne amdubmii wu pentwmii. I[Ipoucxoxnenue
miIekonuTaromux W nrul.  [IpuHnun  kimodeBoro apomopdosza. OcBoeHne O€CHO3BOHOYHBIMH U
[T03BOHOYHBIMH KUBOTHBIMU CYILIH.

PazButne xu3HuM Ha 3emiie 1O 3paM W TEpHOJAM: apXei, MPOTEPO30i, Mane030H, Me3030M,
KaifHO30M. OOmas XapakTepUCTHKa KIMMara M TeOJIOTHYECKUX TporeccoB. l[losBieHne W pacuser
XapaKTEepPHBIX OPraHU3MOB. YTieo0pa30BaHUE: €ro YCIOBUS U BIUSHUE HAa Fa30BbIM COCTaB aTMOCQEPHI.

MaccoBsie BBIMHUPpAHUA — 3KOJIOTMYCCKHUE KPHU3HCHI ITPOMIIJIOTO. HpI/IIII/IHBI n CJIeACTBUSI MaCCOBBIX
BbIMUpaHuid. COBpEeMEHHBIH SKOJOTMYEeCKMH Kpu3HC, ero ocobeHHoctu. Ilpobimema coxpaHeHUs
O6uopazHooOpasus Ha 3emie.

CoBpemeHHast cucTeMa opranndeckoro Mupa. [lpuniuns! knaccupukanuu opranuzMoB. OCHOBHbIE
CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

Ioptpetsr: ®. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N. Onapun, [[x. Xonzaeiis,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunpl u  cxembl: «Cxema ombita @D. Pegu», «Cxema ombita JI. [lacTepa mo wu3yueHUio
caMO3apoKIeHUs KU3HU», «Cxema onbita C. Mumniepa, I'. FOpuy», «3Tanbl HEOpraHUYECKON 3BOJIOLAN,
«["eoxpoHosiornueckas mkana», «HadanbHble 3Tambl OpraHUYECKOW HSBOIONUNY», «Cxema o0pa3oBaHUS
JyKapuoT MyTéM cuMOuoreHesa», «Cucrema XUBOM Npuponb», «CTpoeHue BUpyca», «ApoMopdo3bl
pactenuit», «PuHHOPUTBY, «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIN», «MXU»,
«[lamopotHukn», «l'onocemeHHble pacTteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUA
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreitmuey, «Kumeunononoctusie», «llmockue
yepBu»,  «Unenucronorue»,  «PouiOb»,  «3emHOBomHBIe»,  «lIpecmbikatomuecs»,  «IITUib,
«MunexonuTaromue», «Pa3BUTHE XU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pey,
«Pa3BuTHe XU3HU B MAJICO30MCKON 3pey», «Pa3BUTHE KM3HM B ME3030MCKON 3pe», «Pa3BUTHE KU3HU B
KaitHO301CKOH 3pe», «CoBpeMeHHasi CUCTEMA OPraHM4YEeCKOrO0 MUPay.

O6ODVI[OBaHI/ICI rep6apHH paCTeHI/Iﬁ Pa3lIMYHBIX OTACIOB, KOJUICKOIHMHU HACCKOMBIX, BJIAXKHBIC
nperaparbl  XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUICKIIMKM HMIJIOKOXHUX, CKCJICTbl ITI03BOHOYHBIX
JKUBOTHBIX, 4Yy4cljla INTHLI H 3Bepel71, KOJIJICKIIU OKaMCHCHOCTCﬁ, MOJIC3HBIX HCKOIIACMbIX, MYJISKHU
OPraHu4YCCKUX OCTATKOB OPraHru3MOB.

Bupryanabnas nadoparopHasi padora «MoxenupoBanue oneitoB Mumepa—lOpu no usyuenuro
aOMOTEeHHOI0 CHHTE3a OPraHMYECKUX COEIMHEHU B IEpBUYHOM aTMocheper.

JlabopaTopnas pa6ora «/3ydeHne 1 ONMCAaHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX OPTraHU3MOBY.
IpakTuueckas padora «/3ydeHne ocoOeHHOCTEH CTPOCHUS PACTEHUN PA3HBIX OTAETIOBY.
IMpakTHyeckas padora «/I3ydeHre 0cOOCHHOCTEH CTPOEHUS MO3BOHOUHBIX HKHBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3;[en51 " 3ala4i aHTPOIIOJIOTUH. MGTOI[I:I AHTPOIIOJIOTUH.



CraHOBJI€EHHE TMIPEACTABICHUM O IPOUCXOXKIEHUU 4YEJOBEKA. PenuruosHele  BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CXOJCTBO HeJIOBEKa C KMBOTHBIMU. CHCTEMAaTHYECKOE TII0JIOKEHUE 4YeloBeka. CBUICTENBCTBA
CXOJICTBA 4YE€JIOBEKA C JKUBOTHBIMU: CPaBHHUTEIBHO-MOpP(OIOTHYECKHE, dMOpHOIoTHyeckue, (puznomnoro-
GI/IOXI/IMI/I‘ICCKI/IC, IIOBCACHYCCKUC. OTnnuus 4YeJIoBEKa OT >KMBOTHBIX. HpHMOXO)KIIeHI/Ie U KOMIIJICKC
CBA3aHHBIX C HUM ITPU3HAKOB. PazBuTie Tos10BHOTO MO3ra u BTOpOfI CUTHAIbHOM CHUCTEMBEL.

HBwxyme cuibl  ((pakropbl) aHTpororeHe3a: Owuosiormueckue, couuaigbHble. COOTHOIIECHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE CTaIMU aHTpOTIOTeHe3a. PaHHKe YenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIBI) U PaHHHUE
MOHTU/IBl — OOLIME MPEKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIIo/IeH. ABCTPAJIONUTEKH — JABYHOTHE MPEIKU
moner. YenoBek yMmelnbld, MEpBbIE M3TOTOBICHHS OPYAMM Tpynaa. UenoBeK NPSAMOXOIAIIMNA W IEPBBIA
BBIXOJ] JIOJe 3a mpenensl Apuku. YenoBek reiaenbOeprckuii — oOMN NMpeaoK HeaHAEepTalIbCKOTo
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeloBeK HeaHJEepPTaJbCKUM KAaK BHJ JIOJEH XOJIOJHOTO KJIMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIA, JEHUCOBCKUN UYEIOBEK, OCBOCHHE KOHTMHEHTOB 3a MpejeiaMu
Adpuxu. [Taneorenernka u najeoreHOMHKA.

DBOJIIOLMS  COBPEMEHHOTO 4yesnoBeka. EcrecTBeHHBIH 0TOOP B MONYJSAMUSAX — 4YeJIOBEKa.
MyranuonHsiii mpouecc U noaumopusm. [lomynsiuoHHbIe BOJIHBI, Ipeid reHoB, MUTpamus U «3PQPexT
OCHOBATEJS» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKa.

Uenoseueckue packl. [lonsartue o pace. bombiue pacel: eBporeougHas (eBpa3uiickas), aBCTPaIo-
HerpouHas (PKBaTOpHalIbHAsI), MOHTOJIOMAHAS (a3MaTCKo-aMepHKaHCKas). Bpemss u myTu pacceiaeHus
yenoBeka 1Mo IuiaHere. EauHCcTBO dYenmoBeueckux pac. HaydyHas HeCOCTOSITENBHOCTh pacu3Ma.
[Ipucrmoco6aeHHOCTh YeoBEeKa K Pa3HbIM YCIOBHUSAM OKpYXKAWIIEeH cpensl. BiusHue reorpaduveckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ (PU3HOJIOTHIO YETIOBEKA.

MexauciuIuimHapabpie MeToAbl B (pu3nyeckoit (OMOJIOTHYECKOI) aHTPOTIOIOTUH. DBOJIOIIHMOHHAS
AQHTPOTIOJIOTUSI M  TAJICOAHTPOIIOJIOTUSL  YEJIOBEYECKUX TMOMYJsuil. broconuanbHble HCCIIEI0BaHUS
PHUPOIBI YesioBeKka. MccaenoBanre KOBOONUN OHOJIOTHYECKOTO U COIIMATIBHOTO B YSIIOBEKE.

JdemoHcTpanuu

Hoptpersl: Y. Hapun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

TaOauIbl U CXEMBI: «MeTtoasl AHTPOIIOJIOTHI, «["osoBHON MO3T YCJIOBCKA), ((I‘IeJ'IOBeKOO6paSHbIC
O6€3[>$[HBI», «Cxkener yeJioBeKa M CKEJIET HINMIIaH3EC», «Py,[[I/IMeHTBI Hn aTaBU3MBbI», ((I[BI/I)KYH_[I/IC CHIJIBI
AHTPOIIOI'CHE3a», ((9BOJ'IIOI_II/IOHHOG JAPCBO YCIOBCKaA», «ABCTpaJ'IOHI/ITCK», «Yenmosek YMCHBIﬁ)), «YenoBek
HpﬂMOXOI[HH.IPIﬁ», ((I[CHI/ICOBCKI/Iﬁ YCJIIOBCK» <<HeaH,Z[epTaJ'ILL[LI», «KpOMaHBOHI_U:I», ((HpeI(KI/I YCJIIOBCKaA»,
«OTaIbl SBOIIOINHN YCJIOBCKA», «Pacp1 yenoBekay.

O6opynoBaHue: MyJIsHKH OKaMEHEIOCTEH, MPeIMEeTOB MaTepruaibHON KyIbTyphl IPEIKOB YEIOBEKa,
penponykuuu (dororpaduu) KapTHH ¢ MHUPOIOTHISCKUMHU U OUOIEHCKUMH CIOKETaMH MPOUCXOXKICHUS
yenoBeka, (oTorpaduu HaXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT ueloBeKa, MOJeNb deperna
YyeloBeKa M Yepemna MIMMIIaH3e, MOJENb KUCTH YelOBeKa M KUCTH IIMMIIaH3€, MOJEIH Topca MpPEeIKOB
YenoBeKa.

JlaGopaTopuas pa6ora «/I3ydeHne OCOOEHHOCTEHl CTPOEHHsI CKeJeTa YellOBeKa, CBS3aHHBIX C
MIPSIMOXOKIEHUEM.

HpaKTH'{eCKaH paﬁoTa <<I/I3yquI/Ie 9KOJIOTMYECKUX adallTallki YeJI0BeKay.



Tema 6. Ikoy10rusi — HAyKa 0 B3AUMOOTHOIIEHUSAX OPraHU3MOB U HA/IOPraHU3MEHHBIX CUCTEM
¢ OKpPY:KamolIel cpeaou

3apoxkaenue u pasButue 3kosoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A. CeBepiiona,
3. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pasgensl u 3amaum skosiornu. CBSi3b 3KOJOTMHM C JAPYTHMMHU
HayKaMH.

Metonpl 3konoruu. IloneBble HaOMOAEHMS. OKCHEPUMEHTbI B JKOJOTHUU: TPUPOJHBIE U
nabopatopable. MogenupoBanue B OSKOJOTHH. MOHUTOPHUHT OKpYXKAIOMIEH Cpeabl: JIOKaJIbHBIH,
pPEruoHANIbHBIN U TJI00ATBbHBIN.

3HaueHue HKOJIOTMYECKUX 3HAHUU JJIs 4esloBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHHME KaK OCHOBA
CBSI3€M yeroBeyecTBa € MNpUPOJO. POPMHUPOBAHHE SKOJOTHYECKOW KYJIBTYPbl M OIKOJOTHYECKOU
IrPaMOTHOCTH HacEJICHHUS.

JdeMoHcTpanuu

Hoptpetsl: A. I'ymbonsar, K. @. Pynwse, H. A. CeBeprios, O. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuiel  u cxemsbl: «Pa3gensl  skonorum», «Metoapl 3koiorun», «CxemMa MOHUTOpPUHTA
OKpYKaroILIEnl Cpesibl».

JladopaTopHas pa6ora «/3ydeHne METOI0B HKOJIOTHYECKUX HCCIIETOBAHUI.
Tema 7. Opranusmbl 4 cpea 00MTAHUA

Okonorndeckue (pakTopbl W 3aKOHOMEPHOCTH WX JaedcTBHs. Kitaccuuramus H5KOIOTHYECKUX
(dakTopoB: abWOTHYECKHE, OWMOTHYECKHE, aHTpomoreHHpie. OOmue 3aKOHOMEPHOCTH JICHCTBHS
skojornueckux (aktopos. IlpaBmno wmuammyma (K. HImpenrens, IO. JIubux). TomepaHTHOCTS.
OBpHOUOHTHBIC 1 CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuotndeckue (aktopbl. CBeT Kak »dKoJormdeckuid ¢akrop. JlelcTBHUE pa3HBIX Y4YacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIbl PAaCTEHUI U KUBOTHBIX MO OTHOLIECHHUIO K
cBety. CurnanbHas pojib cBeTa. POTONEPUOAN3M.

Temnepatypa kak »dkosiornueckuii (akrop. [lelictTBue TemmepaTypbl Ha  OpPraHU3MBbI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTh kak skonormdeckuii ¢akrop. [IpucnocoOnenust pacTeHU K MOIAEPKAHUIO BOJIHOTO
6ananca. Kiaccudukanusa pacTeHuii mo oTHOIIEHUIO K BoJe. [Ipucnocobnenus KUBOTHBIX K U3MEHEHHUIO
BOJTHOTO pPEKUMA.

Cp CIbI oOuTaHus OpPraHnu3MOB: BOJaHasd, Ha3€MHO-BO3ylIHAas, IIOYBCHHAs, FJ'Iy6I/IHHa$I
MOANIOYBCHHAA, BHYTPUOPTaHU3MCHHAs. DUBUKO-XUMHYECKHE 0COOCHHOCTHU cpea oOuTaHHS OpPraHu3MoOB.
HpI/ICHOCO6J'IeHI/I5{ OPraHu3MOB K JXU3HU B PA3HbIX CpCaax.

buonorunueckue PUTMBI. BHemHaue u BHYTPCHHUC PUTMEI. CyTO‘-IHBIe U TOAWYHBIC PUTMBI.
HpI/ICHOCO6HeHHOCTB OpTraHu3MOB K CE30HHBIM U3MCHCHUSAM YCJ'IOBI/Iﬁ KU3HU.

XKuznennsie Gopmbl opranu3moB. [loHsTre 0 *u3HeHHOH popme. Ku3HeHHBIE POPMBI paCTEHUI:
JIepeBbs, KYCTapHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKHU3HEHHBIE (OPMBI
KHUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HHU.

buotnueckne Qaktopel. Buapl OMOTHUECKHX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuo3 u ero Qopmbl. [lapazuTusm, Koomepamus, MyTyaliu3M, KOMMEHCAIW3M (KBapTHUPAHTCTBO,
HaxneOHnuecTBO). Herpoduyeckue B3anmoaetictus (Tonndeckue, popudeckne, padpudeckue). 3HauCHUE



OMOTHUYECKMX B3aUMOJCHCTBUN JUIS CYIIECTBOBAaHMS OPraHu3MOB B cpeae oOutanus. [Ipuniun
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabauiel U cxembl: «JKojorudeckue (GpakTopery, «CBETOBOUM CHEKTP», «IKOJIOTHUECKUAE TPYIIITHI
KUBOTHBIX TI0 OTHOILIEHUIO K CBETY», «TEIJIOKPOBHBIC KUBOTHBIE», «XOJOIHOKPOBHBIE >XUBOTHBICY,
«DU3NONOTHYECKUE aIallTAllMK KUBOTHBIX», «Cpeabpl 0OUTaHUsI OPraHu3MOBY, «bHoJIOTHYECKIE PUTMBIY,
«OKuznennbie GopMbl pacTeHHi», « Ku3HEeHHBIC (DOPMBI JKHBOTHBIX», «DKOCHCTEMA IIMPOKOJIMCTBEHHOTO
nmeca», «JkocuctemMa xBoWHOro Jecay, «llenmum nwuranusy, «XumH4ectBo», «Ilapazutuzmy,
«Konkypenmusn», «Cumouos», «KoMmMeHcammusm».

OO6opynoBanue: repOapul pacTEHUNW M KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHHUIO Pa3IMYHBIX
9KOJIOTMYECKUX (DaKTOpOB, repObapuu CBETOJIOOUBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIFOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pPACTE€HHUs, TepOdapuu M KOJUIEKLIMH
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pACTeHUH, uy4yela NTUL U 3Bepel, repdbapuu
pacTeHMii, OTHOCSIINXCS K Turpoputam, kcepopuram, Mme30puTamM, KOMHATHbIE PACTEHUS JaHHBIX TPYIII,
KOJUIEKIIMM KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpellax, repdapuu M KOJUIEKIIMH PAacTeHUN U >KMBOTHBIX,
oOnafaromux 4YepTaMH MPHUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUW JKWM3HM, repOapuu u
KOJUIEKIIMM PACTEHUN M KUBOTHBIX PA3IMUYHBIX KU3HEHHBIX (DOPM, KOJJIEKIUHU KUBOTHBIX, YUaCTBYIOIIHUX
B Pa3JIMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHasi padoTa «BblsiBIeHue npucnoco6aeHui OpraHu3MoB K BIUSIHUIO CBETa.

JlaGopaTopHasi padoTa «BblsiBlieHHE MPUCNIOCOOIEHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. IkoJ10rusi BUA0B U MOIMYJIS LU

DKOJIOTHYeCcKHe XapaKTepUCTHKH nomyiasuuu. [lomymsauums kak Ouonoruueckas cucrema. Poib
HEOJTHOPOJHOCTH Cpelbl, (PU3NUECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHJIOB B (DOPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl nonymnsauuii. OCHOBHBIE IIOKA3aTENIH MOMYJISALUH: YUCIEHHOCTb, INIOTHOCTD,
BO3pacTHas U NOJIOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUIPALUSL.

Dkonornyeckas CTpykTypa nomyisinuu. OLeHKa YUCJIEHHOCTH MOMy/suuu. JIMHaMuKa MOy
u e€ perynauus. buorndeckuit noteHuuan nomnyasquu. MoaenupoBaHue AMHAMMKH nonyisiuu. Kpussie
pocra 4YHMCIEHHOCTH mnomynsuuu. Kpusble BbDKMBaHUA. Perynmsnus 4UCIEHHOCTH HOMYJSIIMNA: POJIb
(GakTOpOB, 3aBUCSLIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOIMYECKHE cTpaTeruu BuaoB (r- u K-

CTPATETHH).

[Tonsatue 006 skoJorHUecKol Hulle Buaa. Mecrooburanue. MHOroMepHass MOJIENb 3KOJIOTHUSCKOM
auiu Jx. M. Xatunncona. Pazmepsl skosorndeckor Huly. [loTeHnmanpHas 1 peain30BaHHas HULLH.

Bup xak cucrema HOHYHHHHP’I. Apeanbl BUJIOB. Buabl U UX KU3HECHHBIE CTPATCTHUU. OKOJIOTHYECKHUE
OKBHBAJICHTHI.

3aKOHOMepHOCTI/I NOBCACHUA H MI/IFpaHI/Iﬁ JKMBOTHBIX. buHojoruueckue HHBA3UHU qYXCPOJAHBIX
BUJIOB.

JdeMoHcTpanuu

Ioprper: [x. M. XaTunHCOH.



Tabauiel ¥ cxeMbl: « DKOJIOTHYECKAE XapaKTePUCTUKUA Tomynsuuny», «lIpocTpancTBeHHas
CTPYKTypa MOMyJsiiuny, «Bo3pacTHble mUpaMubl MOMyaauun», «CKOPOCTh 3aCEICHHs] MOBEPXHOCTU
3eMIH pa3IMuYHbIMU OpraHu3MamMmmny, «Mojens s3xonorudeckoit Humu Jx. M. XaTunHconay.

O6opynoBanwue: repOapuu paCTCHUM, KOJIJICKIIUU )KUBOTHBIX.

JlaGopaTopnas padora «I[IpucrocobneHns CeMsiH pacTEHHI K PacCeICHUION.
Tema 9. Dxoji0rus coo61eCTB. IKOJIOTHYeCKHE CUCTEMBI.
CoobmecTBa oprann3MoB. brorienos u ero ctpykrypa. CBsizu MEXy OpraHu3MamMu B OHOIIEHO3E.

Okocucrema kKak oTkpbiTas cucreMa (A. JIx. Tencnu). dyHkuuoHanbHble OJOKHM OpPraHU3MOB B
9KOCHCTEME: MPOJIYLIEHThl, KOHCYMEHTHI, peaylleHTsl. Tpodudeckue ypoBHU. Tpoduueckue 1enu 1 CETu.
Abuotnueckue 610ku 3xocucteM. [TouBbl 1 Uikl B 3kocuctemMax. KpyroBopot BeliecTB ¥ MOTOK SHEPTHUH B
IKOCHUCTEME.

OcHOBHBIE TOKa3aTEIN YKOCUCTEMBI. buomacca u mpoAyKIus. DKOJOTUYECKUE MUPAMUIBI YUCET,
O6MOMacChl U PHEPTHH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIEeCTB — CyKieccuu. [lepBUYHBIE M BTOPUYHBIE CYKIIECCUM W WX MPUYUHBI.
AHTpomoreHHsle Bo3AelcTBUS Ha cykieccuu. KimmmakcHoe coobmiectBo. bruopasHooOpasue u moiHoTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoHbIE SKOCUCTEMBL. IKOCUCHEMbL 03€D U PeK. DKOCUCEMbL MOPel U OKeaHo8. IKocucmemvl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTpOIIOT€HHBIE IKOCUCTEMBI. ATpo3KocucTeMa. ATpolieHo3. Paznuuns MexXy aHTPOIOT€HHBIMU
Y IPUPOIHBIMHU SKOCUCTEMAMH.

VYpb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas d¢uopa u dayHa.
CuHaHTpOIU3aIUsl TOPOJICKOW (ayHbl. Buojormyeckoe M XO3SHCTBEHHOE 3HAUCHHE arpodKOCHCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJICHUCTBUI OpPraHM3MOB B IKOCHUCTeMax. Ponb
Kackaonoz2o sghgexma u 6u008-30upuramopos (Kuouesvix 6uUd08) 6 (HYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc sHepruu U BEMIECTB MEXKY CMEKHBIMU SKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIHIA
Y KOCHUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPONIOTCHHBIX BO3/ICHCTBU.

Mexanusmor 6030eticmeus 3612pﬂ3H€H1/l12 PA3HbIX MuUnoe Ha Cy60p2aHu3M€HHOM, Op2aHUSMEHHOM,
NONYJAAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBblL IKOJI0CUHYECKO2O0 HOPMUPOBARUA AHMPONOSEKHO2O0
6030€elcmeus. MeTO,Z[OJ'IOFI/IH MOHHUTOPHHI'a CCTECCTBECHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JdeMoHcTpanuu
Hoptper: A. Ix. Tencnu.

Tabmuiel M CXEMBL: «CprKTypa 6I/IOLICH033», «JKocucTeMa IMAPOKOJIMUCTBCHHOI'O  JIECa»,
«DKOCHCTEMa XBOMHOTO Jecan, (((I)YHKI_II/IOHEU'ILHLIC rpymibl OPraHu3MoOB B 3KOCUCTEMC), «prrOBOpOT
BCIICCTB B JKOCHUCTEMCE), ((HCHI/I MU TaHUA (HaCT6I/IH_[Ha$I, ,Z[eTpI/ITHaﬂ)», «OKonoruyeckas nmupamMuia
YUCCID, «JKoJ0ruYecKast nupamMmuaa 6I/IOMaCCLI», «KOJI0OTrUYeCKast nupamMuJia 3HCpruun», <<06pa3OBaHI/Ie
60J10Ta», «HepBI/I‘-IHaH CyKIECCUid», «BoccTtaHOBJIEHHE Jieca MOCHe oxapa», «DKocucrema o3¢pa»,
<<AFpOL[CHO3», ((prl"OBOpOT BCIICCTB U NOTOK DHCPTHUU B aI'POLICHO3CH, ((HpI/IMepBI yp603KOCI/ICTeM)).




Ob6opynoBanue: repdapuy pacTeHUH, KOJIEKIMH HACEKOMBIX, dydesla NTHIl U 3Bepeil, repoapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUM, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IpakTuyeckas padora «/3ydeHue u onucaHue ypo03KOCUCTEMBI».

JlaGopaTopHas padora «/3yueHne pasHOOOpa3usi MEIKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
9KOCHCTEMAX.

OKcKypeusi «IKCKypcuss B TUNUYHBIA OuWoreomeHo3 (B ayOpaBy, O€pe3HSK, €IbHUK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKYypCHs B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTremMa

buocdepa — obOmemanerapras o6osouka 3eMiH, TIIE CYIMIECTBYET WM CYIIECTBOBAJIA YKU3Hb.
PazButne mpencraBinenuit o 6mocdepe B Tpymax . 3tocca. Yuenme B. U. Bepraackoro o Omocdepe.
Ob6nactu Ouocdeps! u e€ cocras. XKusoe BelecTBo 6Mochepsl U ero QyHKIHH.

3akoHOMEpHOCTH CcymiecTBOBaHUsT Ouocdepsl. OcobeHHocTH Ouocdhepsl Kak TIO0ATBHOM
skocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE
IUKITBI (yriiepoaa, a3oTa). PUTMUIHOCTE siBieHu# B Onocdepe.

3onanbHOCTE OMOcheprl. [lonarne o 6umome. OCHOBHBIE OMOMBI CYyIIM: TYHJZIpa, XBOWHBIE Jieca,
CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTHIHU, TPOIMYECKUE Jieca, BHICOKOTOPbS.
Krumar, pacTuTebHBIN U dKUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa W (YHKIHS XHBBIX CHCTEM, OIEHKA HMX PECYpCHOTO TOTEHIHala W OuochepHbIX
GyHKIHH.

JdemoHcTpauuu

IMoptpetsl: B. W. Bepuanckuii, 3. 3tocc.

Tabauiet u cxembl: «I'eochepsr 3eman», «KpyroBopot azora B npupoze», «KpyroBopor yriepoaa
B mpupojae», «KpyroBopot kuciopona B npupojae», «Kpyroopot Bobl B nmpupojae», «OCHOBHbIE OMOMBI

cymmn», «Knumaruueckue nosica 3emnuy, « Tynapay, «Taiira», «Cmemannsiii gecy, «ILInpokonrcTBeHHBIH
necy, «Crenby, «CaBanHay, «Ilycteiasay, « Tponuueckuii gecy.

O6ODVI[OBaHI/IeI rep6ap1/m paCTeHI/Iﬁ Ppa3HbIX 6I/IOMOB, KOJIJICKIIMH )KMBOTHBIX.

Tema 11. YesioBek M OKpyxkaomas cpeaa

DKOJIOTHYEeCKHE KPHU3UCHI M MUX TNpHUUMHBL. Bo3jelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3IyIIHOM cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOM cpenpl. OxpaHa BOIHBIX PECYpPCOB.
Pa3pymenue noussl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHNe kiumara.

AHTpPOIIOTEHHOE BO3/ECHCTBHE HA PACTUTENbHBIA M >KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO H
KHUBOTHOrO Mupa. OCHOBHbIE NPUHIUMBI OXpaHbl Hpuponabl. Kpacuele kuuru. Ocobo oxpaHsemble
npupoaubsie Tepputopun (OOIIT). boranuueckue capl U 300JI0THUYECKUE TTAPKH.

OCHOBHBIE TPUHIMIIBI YCTOMYMBOTO pa3BUTHUS 4YeJOBEYECTBA M MPUPOAbL. ParmonanbHOe
MIPUPOJIOTIONIF30BAHUE M COXPAaHEHHE OMOJIOTMYECKOTo pasHooOpazus 3emin. OOmMe 3aKOHOMEPHOCTH



TJI00ATBHBIX DKOJIOTHYECKUX KpHU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HWCAa W €r0 BEpOSTHHIE
nocieacTBus. Pa3Butue MeTo10B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOT€HHBIX IpolieccoB. CucmemHbie
uccnedo8anuss nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonocuueckoe
paznoobpasue u dbuopecypcol. Hayuonanvnvle ungopmayuonnsvle cucmemvl, obecneyusaoujue 00Cmyn K
uHpopmayuu no cOCMOAHUIO OMOEIbHBIX U008 U dKocucmem. OCHOBbL IKOpeadbunumayuy SKocucmem u
€cnocob08 6opbOBL ¢ GUONOBPeENHCOeHUAMU. PeKOHCMPYKYUA MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpauuu
Tabmuubel W cxeMbl: «3arpsisHeHHEe aTMochepbl», «3arps3HeHre TUAPOCchepbl», «3arps3HEHHE

nousb», «IlapHukoBbIi 3pdekT», «Ocobo oxpaHseMble MNPUPOAHbIE TeppuTropumn», «Moaenu
YIOPaBISEMOTO MUPA».

Ob6opynoBanue: potorpadhuu OXpaHsAEMbIX pAacTeHHH U JKUBOTHBIX KpacHoit kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHS 00YJalOIIMMUCS TPOrPaMM CPETHETO
oOuiero o6pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B crpykType JWYHOCTHBIX pE3yJabTaTOB OCBOEHHUS TMPOTPaMMbl IO OHOJIOTHH BBIJIEICHBI
CJIEIYIONINE COCTABJISIIONINE: OCO3HAHHWE OOYUYAIOIIMMUCS POCCHUHCKOW TpakJAaHCKOW HIECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH U CaMOOIPEICIICHHIO, Haluuue MOMmMusayuu K
00y4YeHHIO OWOJIOTHH, YeleHanpasieHHoe pa3éumue BHYTPCHHUX YOSXKICHUH JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEH W HMCTOPHUYECKUX TPAMUIIUA PA3BUTHS OHMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocmob 00YJaIONIUXCS PYKOBOJICTBOBATHCA B CBOCH JCATEIBHOCTH IICHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAaMH, MIPUCYITAMH CHCTEME OHOJIOTHYECKOTO o0pa3zoBaHus, Haluuue
NpasoCco3HAaHUs: IKOJIOTUIECKON KYIbTYPBI, CHOCOOHOCMU CMABUMb TICIIA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yJabTAaThl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH TOCTUTAIOTCS B €IMHCTBE YYCOHOU U
BOCIIUTATEIILHON ACSITEIIBHOCTH B COOTBETCTBHM C TPAJAMIIMOHHBIMH POCCHHCKMMH COIMOKYJIBTYPHBIMH,
HCTOPUYECKUMH M JIYXOBHO-HPAaBCTBCHHBIMHM IICHHOCTSIMHM, TPHUHATHIMH B OOIIECTBE TNpaBUIAMH U
HOpPMaMH{ TOBEACHUA U CHOCOOCTBYIOT IpOIlECCaM CaMOIO3HAHMS, CAMOBOCIIMTAHUSA W CaMOPa3BUTHA,
pa3BUTHUS BHYTPEHHEU MO3HMIMU JIMYHOCTH, NATPUOTH3MA U YBKEHUS K 3aKOHY U IPaBOMOPSIKY,
YeloBeKy TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOILIEHUS K KyJIbTYPHOMY
HACJIETUIO U TPAJUINsIM MHOTOHAIIMOHANLHOTO Hapoaa Poccuiickoit denepanuu, mpupoe U OKpyxKaromiei

cpene.

JImgyHOCTHBIE pe3yJIbTaTbl OCBOCHUA yqe6Horo npeamMeTa «buoorus» IOJDKHBI OTpaKaThb
TOTOBHOCTh M CIIOCOOHOCTH 06yqa}01u1/1xc;{ PYKOBOACTBOBATHCA C(l)OpMPIpOBaHHOI\/’I BHYTpeHHeﬁ MO3UIIUEN
JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHCHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX Y6G)I(,I[6HHI>'I, COOTBCTCTBYIOIIUX
TPAAUIUOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6IJ.[€CTB21, pacliupC€Hue XKU3HCHHOTO OIIbiITa W OIIbITa
ACATCIIBHOCTH B IPOLECCCC peain3alilui OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIUTATEIIBbHOM ACATCIIBHOCTH, B TOM
YHUCJIC B 4aCTH:

1) rpaxIaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMHM OOYYAIOIIEroCcss KaK aKTUBHOTO W OTBETCTBEHHOTO
4JieHa POCCUICKOTO 00IIecTBa;

0CO3HAHME CBOMX KOHCTHTYLIMOHHBIX MPaB ¥ 0043aHHOCTEH, YBaKEHHE 3aKOHA M ITPABOTIOPSIIKA;



TFOTOBHOCTb K COBMECTHOM TBOPYECKOM JI€ATENBHOCTH IIPU CO3JaHUM Y4€OHBIX IPOEKTOB, PEILICHUN
y4eOHBIX M MMO3HABATEIbHBIX 3334, BHITIOJTHEHUH OMOJOTHYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTBh OMPENENSITh COOCTBEHHYIO TO3HUIMIO IO OTHOIICHHIO K SIBICHUSM COBPEMEHHOM
KM3HHU U O0BACHATH €6

YMCHUC YYHUTHIBATH B CBOUX I[€I>'ICTBI/I$IX HGO6XOI[I/IMOCTI) KOHCTPYKTHBHOI'O B3aHMOI[CI>'ICTBI/I$I JHOI[Cﬁ
C pa3sHbIMUA y6e)KIIeHI/I$IMI/I, KyJIbTYPHBIMHU HEHHOCTAMHU U COLUATIBHBIM IOJIOKCHUCM

TOTOBHOCTh K COTPYJHUYECTBY B IMPOIECCE COBMECTHOTO BBITIOJHCHUS YICOHBIX, TTO3HABATEILHBIX
MU MCCJIEIOBATENCKUX 3a7a4, YBAKHUTEIBHOIO OTHOIIEHUS K MHEHHUIO OINIOHEHTOB NpU OOCYXKIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS;

FOTOBHOCTb K TYMAaHUTapPHOW U BOJIOHTEPCKOMU JIEATEIILHOCTH,

2) NnaTpUOTHYECKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKOMN Tpa)KAaHCKON MIEHTUYHOCTH, MaTPUOTU3MA, YBAKECHUSI K CBOEMY
Hapo/ly, YyBCTBa OTBETCTBEHHOCTHU Tepesl PoMHOMN, TOpIOCTH 3a CBOM Kpai, cBOIO PoauHy, CBOM SI3BIK U

KYJIBbTYpY, IPOIILJIOE U HACTOsIIee MHOTOHAI[MOHAIBHOTO Hapoda Poccuu;

LIEHHOCTHOE OTHOIIECHHE K NPHUPOJHOMY HACIEIUIO W NaMATHHUKAaM IPUPOJIbI, JOCTHKECHUSIM
Poccnu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHIOCOOHOCTh OLIEHHMBATh BKJIAJl POCCUHCKUMX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE OHOJIOTHUH,
MOHUMAaHMs 3HAa4YeHHs] OMOJIOTMHM B TMO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU YEJIOBEKAa M COBPEMEHHOIO

o0111ecTBa;

UICcHHAs YOSKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 32 €ro
cynb0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
0CO3HAHHE AYXOBHBIX IEHHOCTEH POCCHIICKOTO HAPO/Ia;
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMSI, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTD OLCHUBATbL CUTYalUI0O W HIPHUHUMATh OCO3HAHHBIC PCHICHUA, OPHUCHTHPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHUC YCTOﬁqHBOFO 6y,£[y1l[€1“0;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM pPOAUTCIAM, CO3JdHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
IIPUHATHA LICHHOCTEH CEeMENHOM KU3HU B COOTBETCTBUH C TpaaguussMu HapoJ0B POCCI/II/I;

4) 3cTeTHYeCcKOro BOCIIUTAHMSA:

ICTECTUYCCKOC OTHOHNICHHE K MHUPY, BKIOYAA ISCTCTHUKY 6LITa, HAaYYHOTO U TCEXHUYCCKOTO
TBOpYECTBA, CliopTa, Tpyaa, 06IJ_ICCTBCHHBIX OTHOH.IGHPIﬁ;

MMOHUMAaHHE SYMOIMOHAIBHOTO BO3IEHCTBUS KUBOI IpHUpOAbI 1 eé OCHHOCTH;

TOTOBHOCTbL K CaMOBBIPpAXKCHHUIO B PA3HBIX BHAAX HUCKYCCTBA, CTPCMIICHUC IIPOSBIIATH Ka4uCCTBA
TBOp‘ICCKOfI JINYHOCTH,



S) puzuyeckoro BocnUTAHHMA, (GOPMHUPOBAHUS KYJIbTYPbl 310POBbA H 3MOLHOHAJLHOIO
Os1aronosyqusi:

MOHMMAaHUE M pealu3alus 3J0pOBOTO M 0Oe3omacHOro o0pasza KU3HH (370pOBOE IHUTAHHUE,
COOIIIO/ICHNE TUTUEHNYECKUX MPABHII U HOPM, COAIaHCHPOBAHHBIA PEXXHUM 3aHATUH U OTIBIXA, PETYISIpHAs
¢u3nveckass aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY
(bU3NIECKOMY U IICUXUIECKOMY 3/I0POBBIO;

[NOHMMAaHUE LEHHOCTU MPaBUJ UHJIUMBUIYAIbHOIO M KOJUJIEKTUBHOTO O€30IacHOrO IOBEIEHUS B
CUTYaLMSX, YTPOXKAIOUIUX 340POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHUE TOCJIECTBUN U HENPUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB,
KYpEeHUs);

6) TPY/10BOT0 BOCIIMTAHMS:
TOTOBHOCTB K TPYIly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYIAOT00ue;

TOTOBHOCTh K aKTHBHOH JCATCIIBHOCTHU TEXHOJOTHYECKOU U COHPIHJIBHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTE HHUIUHUPOBATH, IINTAHUPOBATH U CAMOCTOATCIIBHO BBITIOJIHATE TaKYIO JACATCIbHOCTD,

WHTEpEC K pa3audyabiM cdepam MpoPeCCHOHATBHON  NIeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIien mpodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO Ha TIPOTSHKEHUN BCEH KU3HM;
7) IKOJIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTMYECKH LierecooOpa3Hoe OTHOUIEHHE K MPUPOJIe KaK HCTOUHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

ITOBBIIICHUEC YPOBHA JKOJIOTMYESCKON KYJIbTYPHhI: an06peTeHHe OIIbITA IJIAHUPOBAHHA ITIOCTYIIKOB U
OLCHKH MX BO3MOXXHBIX HOCJ'IC,I[CTBI/Iﬁ JJIA OKPY)KaIOH_[eﬁ CpEabI;

0CO3HaHMe II100aJIBLHOTO XapakTepa 3KOJIOIrH4€CKuX r[po6neM n HYTeﬁ HUX pCIICHUA,

CMOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETACMbIC MPH HM3YYCHUH OWOJIOTUM 3HAHUS W YMEHHS IPU
pelieHrH TpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIONOJIE30BAaHIEM (COOIIOACHUE TPaBHII
MOBEJICHHUSI B TPHUPOJIC, HAMPABICHHBIX HA COXPAHCHHE DPABHOBECHsI B JKOCHCTEMaX, OXPaHY BHJIOB,
IKOCHUCTeM, Onochepsl);

AKTUBHOE HEMpUATHE JIEHCTBUM, MPUHOCSIIIMX BpEJ OKpPYKAIOIIEH MNPUPOTHOU cpejie, YMEHHE
MPOTHO3UPOBATh HEONArONPHUATHBIE SKOJOTHYECKHE TMOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MpeIoTBPAIATh HX;

HaJIMYUC PA3BUTOTO 3KOJOTHYCCKOT'O0 MbIIIJICHUS, 9KOJIOTHYECKOM KYJBTYPBI, OIIbITA ACATCIIBHOCTU
AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCH MU B HO3H8.B8.T€JIBHOI>'I,
KOMMyHPIK&TPIBHOIZ U COLMaIbHOM MPaKTUKE, TOTOBHOCTHU K Y4Y4aCTUIO B HpaKTH‘leCKOﬁ ACATCIbHOCTH
JKOJIOTHYECKOM HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:
c(OPMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH

U OOIECTBEHHOM MPAKTUKHM, OCHOBAHHOTO Ha JHAajore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B IIOJIUKYJIBTYPHOM MHDE;



COBEPILCHCTBOBAHUE S3bIKOBOM M YUTATEIILCKON KYJIbTYPBI KaK CPEACTBA B3aUMOJEHUCTBUSA MEXIY
JIIOJIBMU U ITIO3HAHUS MUDPA;

MOHMMaHWe crneun(pukd OHOJOTUM KaK HayKd, OCO3HaHHs e pond B  (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBILIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOLEM MHUpE Kak
O €IMHCTBE NPHUPOJBI, YCIOBEKa M OOIIECTBA, B MO3HAHWU NPHPOTHBIX 3aKOHOMEPHOCTEH M pELICHUU
po0OJIeM COXpaHEHUs PHUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUII COBPEMEHHOUM NMBUIM3AIMHU: O0OECIIEYCHUS] HOBOTO
YPOBHS Pa3BUTHUS MEIULMHBI, CO3/ITaHUE NEPCIIEKTUBHBIX OMOTEXHOJIOT U, CIOCOOHBIX pelIaTh peCypCHbIE
poOJieMBbl Pa3BUTHUSI YEIOBEYECTBA, MMOWCKA IMYTEH BHIXOJa M3 TIIOOATBHBIX IKOJOTHYECKUX MPoOIeM U
ofecrieyeHns TepexoJa K YCTOWYMBOMY pa3BHTHIO, PAIMOHAILHOMY HCIOJIb30BAHUIO IPHPOTHBIX
pecypcoB U (popMHPOBAHHIO HOBBIX CTaHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B MOJTYYEHUN OMOJOTMYECKUX 3HAHUN B LIEJISAX MOBBIIIEHUS 001N KyJIbTYpBI,
€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH  (PYHKIMOHAJIBbHOM  I'pPaMOTHOCTH
oOyuaronuxcs, popMupyeMoit Ipyu U3y4eHUN OHOJIOTUY;

IMOHUMAHHUEC CYITHOCTH MCTOAOB IMO3HAHMS, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKaXx, CIIOCOOHOCTH
HCIIOJIB30BAaTh IMOJIy4a€MBbIC 3HaHWA JJI1 aHallu3a Hu OOBSACHEHMS SIBJICHUI OKpy»XKaromero Mupa Hu
MMPOUCXOAAIINX B HEM I/IBMeHeHHﬁ, YMCHHE J€J1aTh 00OCHOBAHHBIE 3aKJIIOYEHUSI HAa OCHOBE Hay4YHBIX
CbaKTOB U UMCIOMIUXCA JaHHBIX C HEJIBIO MOJIYYECHUA JOCTOBEPHBIX BHIBOJOB,

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIIOIL30BaTh OMOJIOTMYECKHE 3HAHUSA IJI1 pCHICHUS np06neM B
PCAIBbHBIX )KU3BHCHHBIX CUTYyallUuAX;

OCO3HaHHUE I E€HHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTHb OCYIICCTBJIATH IIPOCKTHYIO U
HCCICA0BATCIBbCKYIO ACATCIIbHOCTD MHAUBHUAYAJIILHO U B I'PYIIIIC,

TOTOBHOCTh U CITIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpa30BaHMIO, K AaKTUBHOMY
MOJIyYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHUSI y4eOHOro npeamera «buosiorus» BKIIOYAIOT: 3HAYNMbIE
s GOpPMUPOBAHUS  MHUPOBO33pEHUS  OOydaloIUXCd  MEKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIC)
oOlIeHay4YHbIE TOHSTHS, OTpPa)kalolIMe IEJOCTHOCTh HAaydyHOH KapTHHBI MHUpa U cHelUUKY METOJOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, HHEPrus, SBIIEHUE, IMPOLIECC, CHUCTEMA,
Hay4yHbI (PaKkT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIeIOBaHHe, HaOII0JCHHE,
U3MEpEHue, OKCIEPUMEHT U JpYyrue); YyHUBEpCalbHble y4eOHble JeiicTBUs  (IIO3HaBaTENbHBIE,
KOMMYHHKaTHBHBIE, PETryIsTUBHEIE), o0ecrnieunBaronue GopmupoBanue (GyHKIIMOHATEHON TPAMOTHOCTH U
COLIMANILHOM KOMIIETEHIIUM OOYy4alomMXcsi; CIHOCOOHOCTh OOYYaIOIIUXCSl HCIOJIb30BaTh OCBOCHHBIE
MEXJIUCUUIITHHAPHBIE, MHPOBO33PEHUECKHWE 3HAHWS W YHHUBEpCalbHbIE YyueOHBbIE JIEHCTBUSA B
MM03HABATENBHOU U COIIMANIBHON MPAKTHKE.

B pesynbrate mzyueHus OMONOrMM Ha YpOBHE CpeaHEro ooOmiero o0pazoBaHHs y 00ydarouerocs
Oyayr chopMupoBaHbl TO3HaBaTelbHbIE YHUBEpCAJIbHBbIE YydeOHbIE JACHCTBUS, KOMMYHUKAaTHUBHBIE
YHUBEpCaJbHbIE y4yeOHBbIE NEHCTBMsS, peryiasTHBHBbIC YHHMBEpCalbHble YyueOHble AEHCTBHUS, COBMECTHas

ACATCIBHOCTD.

MeTaHpe,Z[MeTHLIC pPE3yJabTaTbl OCBOCHUA IIPOTpaMMbl CPpCIAHCTO O6H_ICFO 06pa30BaHI/I}I JOJIDKHBI
OTpaXKarTh:

OBnaneHne YHUBEpPCAIbHBIMHA y‘-lGﬁHbIMI/I NO3HABATEJIbHBLIMH J€HCTBUAMM:

1) 6a3oBBI€e JOornUecKHe AeiicTBH:



CaMOCTOSITEIILHO (POPMYJIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

HCIO0JIb30BAaTh P OCBOECHUU 3HAHUN MNPUEMBI JIOTMUECKOTO MBIIUICHUS (AaHaIu3a, CHUHTE3a,
cpaBHEeHHMsI, Kiaccuukanuu, 0000IIeHNs), PACKPHIBATh CMBICI OHMOJOTMYECKHX MOHATHH (BBIOCIATH MX
XapaKTepHbIEC IPU3HAKU, YCTAHABIIUBATD CBSI3U C IPYTUMHM ITOHATHIMHU);

ONpCACIIATh LCIIU ACATCIBbHOCTHU, 3adaBas MapaMEeTpbl U KPUTCPUU UX AJOCTHIKCHUS, COOTHOCHTDH
PE3YIbTATHI ACATCIIBHOCTH C IOCTABJICHHLIMH LCJISIMU

WCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS [Tl OOBSICHEHUS (PaKTOB U SIBIICHHI )KHUBOW TIPUPOIBI;

CTpPOUTH JIOTMUECKUE pacCyKIeHUs (MHAYKTUBHBbIE, JE€AYKTUBHbIE, IO aHAJOIMH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEUUST B pacCMaTpUBAaEMBbIX SIBIEHUSAX, (OpPMYIHUpOBaTh BBIBOABI U
3aKJIHOYCHUS;

IIPUMEHATh CXEMHO-MOJICTIBHBIE CpPEICTBA JUId IPEACTABICHUS CYHNIECTBEHHBIX CBS3€M U
OTHOIIEHHUH B M3y4aeMbIX OMOJIOTMUECKUX 00BEKTax, a TaKKe MPOTUBOPEUUI Pa3HOTO POJia, BBISBICHHBIX
B Pa3IMYHbIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIaH pELIEHUS MNpoOJIeMbl ¢ Y4ETOM aHajiM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HEMATEpHUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JCATCIBHOCTH, OLCHUBATH COOTBETCTBHUEC PEC3YJIbTATOB LEIAM, OLUCHHUBATH
PUCKHA HOCJ'I@)ICTBPI?I JACATCIIBHOCTH,

KOOPJIMHUPOBATh U  BBINOJNHATH pabOTy B  YCIOBUAX pEAIbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH dKU3HEHHBIX MTPOOJIEM.

2) 0a3oBbBIe HCCJIEN0BATEIbLCKHE IeHCTBHS:

BJIQJICTh HAaBBIKAMHM Y4eOHO-UCCIICJOBATEILCKOM W  IMPOEKTHOM JCSITEIbHOCTH, HAaBBIKAMU
paspeleHus mpooiieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY MOMCKY METOJIOB PEIICHUs
MPAKTUYECKHX 33724, IPUMEHECHUIO Pa3IMYHBIX METOJIOB IO3HAHHUS,

UCIIOJb30BAaTh PA3JIMYHbIC BHIbBl JCSITEIBHOCTH [0 TIOJYYECHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAIMH, MPEOOPA30BAHUI0 U MPUMECHECHUIO B YUYEOHBIX CHTYAllUSAX, B TOM YHMCIIC NPU CO3IaHUU

y‘le6HI>IX " COLUAJIIBbHBIX ITPOCKTOB;

q)OpMI/IpOBaTB Hay‘IHBIﬁ TUII MBIIJICHUA, BJIaACTH HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU
INOHATHUAMHU U MCTOJaMH,

CTaBHUTb U CI)OpMYJ'IPIpOBaTB COOCTBEHHBIE 3aJa4u B O6pa3OBaTeHBHOﬁ ACATCIIBHOCTU U ) KU3HCHHBIX
CUTYyalUAX;

BBIABJIATE NMPUYNHHO-CICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3a/la4y, BBIABUIATb TUIIOTC3Y eé
peuICHrd, HAXOAUTb apryMCHTBI JId HOOKa3aTCJIbCTBA CBOUX YTBep)i(,Z[eHPlﬁ, 3a1aBaTb IIapaMCTPpbl U

KPUTEPHH pelleHHS;

AHAIIM3UPOBATH IMOJYUCHHBIC B XOA€ PCHICHUA 3adavdd PE3YyJIbTAaTbl, KPUTUYCCKU OIICHUBATH HUX
AOCTOBCPHOCTD, ITPOTHO3UPOBATH H3BMCHCHHUEC B HOBBIX YCIIOBUAX,

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHUBATDb HpHO6pCTéHHLIfI OIIBIT,



OCYIIECTBIISATh  LICJICHANIPABICHHBIA IMOMCK IEpPEeHOCa CPEICTB M CIIOCOOOB JCHCTBHS B
podecCHOHANBHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IACTH KU3HEACATEIIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BbIIBUI'aTb HOBBIC UJCHU, NpPCjiaraTb OPpUIriHAJIbHBIC MOAXOAbI U PCIICHUA, CTABUTH HpO6JIeMI)I n
3aaa4u, JOIMYCKAOIHNE AJIbTCPHATUBHBIC PCIHICHU .

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCSA B Pa3IMUHBIX HUCTOYHHMKAX HMH(pOpManuu (TEKCTe Yy4eOHOTO MOCOOMs, HaydHO-
MOMYJISIPHOM JUTEepaType, OMOJIOTMUECKUX CIOBAPSX M CHPABOYHHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B
WuTepHere), aHanu3upoBaTh WH(GOPMALMIO Pa3IMUYHBIX BUJOB U (POPM MpeACTaBICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(hopMyIUpPOBaTh 3aNPOCHl U MPUMEHSThH Pa3IMYHbIE METOIBI TIPU MOUCKE U OTOOPE OMOJIOTHYECKOM
nHpopmalry, He0OX0AUMOM /1JIs1 BBITIOTHEHUSI YYEOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIB30BaHUA I/IH(i)OpMaHI/IOHHO—KOMMyHI/IKaTI/IBHI)IX TGXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BbIOHMpAaTh ONTUMANIbHYIO (OpMY HpeICTaBieHUs OMOJIOrHueckoil mHpopManuu
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEICTBA MpH paboTe ¢ OMOJIOTHYECKOW WH(pOpMAIHEH:
MPUMEHATh XUMHUYECKHEe, (PU3UYECKHEe W MaTEeMaTHYECKHUE 3HAKH W CHUMBOJIBI, (OpMYIbI, abOpeBUarTypy,
HOMEHKJIATYPY, UCIIOJIh30BATh M MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIaACTb HABBIKAMM PACIIO3HABAHWA W 3alIWUThI I/IH(bOpMaHI/II/I, HH(l)OpMaHI/IOHHOI;'I 0e30macHOCTH
JIMYHOCTH.

OBiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIUM BO BCeX cdepax >KU3HH, aKTUBHO y4aCTBOBATh B JUAJIOTE HIIH
JMCKYCCHHM TIO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh CYXICHUS
OTHOCHTEJILHO BBITIOJIHEHUS TMpeIiaracMoi 3aJadyu, yIUThIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIUN
JIPYrUX Y4aCTHUKOB JIMAJIOTA WU JIUCKYCCHUH ),

pacmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHUS, MOHUMATh 3HAUYEHHUE COIUANBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTyalldi, yMETh CMAr4aTh KOHQIMKTBI W BECTH
MIEPETOBOPHI;

BIIAJIETh Pa3IMYHBIMHU CIOCOOAMU OOIIEHHS W B3aUMOJCHMCTBHS, MOHHUMATh HAMEPEHUS IPYTUX
JIOJICH, MPOSBIATh YBRXKHUTEILHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOU (opMe GopMyIHpOBaTH
CBOM BO3PaKECHHS;

pa3BépHyT0 H JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHHUEM SA3LIKOBBIX CPCIACTB.

2) COBMECTHAS AeATeIbHOCTD:



MOHMMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHONW M WHAWBUIYAbHOW pabOThI MPU PEIICHUU
Ouosornyeckoil  mpoOieMbl, O0OOCHOBBIBATH HEOOXOIUMOCTh NPUMEHEHHUS TPYNNOBHIX  (opMm
B3aMMO/ICHCTBYS IIPH PELICHUN Y4eOHOW 3a1a4H;

BBIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBUH € Yy4&TOM OOUIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATB LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JECUCTBUS 110 €€
JOCTUKEHHIO: COCTABIIATH IUIaH JIEHCTBUM, pacpelessiTh pOJIM C Y4ETOM MHEHUI y4aCTHUKOB, 00CYX/1aTh

pe3ynbTaThl COBMECTHOM PabOTHI;

OLCHUBATb KAa4YCCTBO CBOCTO BKJIAJd M KaXXIOIO0 YYaCTHHUKA KOMAH/bI B O6HIPII>1 pe3ybTaT 110
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TMPOEKThI, OILIEHWBATH MAEHM C TMO3UIMA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETMUECKOE TIOBEICHUE B PA3JIMUHBIX CHUTYAIUsAX, IMPOSBISATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUAMMU:
1) camoopranusanus:

MCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBIABICHUS MPOOJIEM M UX PEUICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN 1IEJIE€BbIE U CMBICIOBbIE YCTAaHOBKH B CBOUX
JNEMCTBUAX U TOCTYIKaX MO0 OTHOLIEHUIO K )KHUBOU MPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIPHO OCYHIECTBJIATE IMO3HABATCIIBHYIO ACATCIIBHOCTD, BBLISIBIIATH HpO6J'IeMBI, CTaBUTh U
(bOpMy.]'II/IpOBaTI) COOCTBEHHbBIE 3aJa4u B 06p330BaTeHBHOﬁ ACATCIIBHOCTU U )KU3HCHHBIX CUTYyallUuAX;

CaMOCTOATCIIBHO COCTaBJIATh IIJIaH PCHICHUSA HpO6J’I€MBI C yLIéTOM HMCHOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U HpCI[HO‘ITGHHﬁ;

AaBaTb OLUCHKY HOBBIM CUTYALIUAIM,

PaClIupATb paMKH y‘IC6HOl"O npeaMETa Ha OCHOBC JIMYHBIX HpeHHO‘{TCHI/II‘/’I;

ACJ1aTh OCO3HAHHBIN BBI60p, APryMmeHTHPOBATH €T0, 6paTb OTBCTCTBCHHOCTD 3ad PCHICHUC,
OLICHMUBATb HpI/I06peTéHHBII\/’I OIIBIT,

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM SpyIUIIMK B pa3HbIX 00JIACTIX 3HAHUH,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OHNCHKY HOBBIM CUTyallUssM, BHOCUTb KOPPCKTUBbBI B [JCATCIBHOCTb, OLUCHUBATH
COOTBCTCTBUC PC3YJILTATOB LCJISIM;

BJIaJIeTh HAaBBIKAMU II03HABATENIbHONH peQreKcuy Kak OCO3HAHMS COBEpILIAEMbIX NEHCTBUH U
MBICTIMTEIBHBIX IPOIIECCOB, UX PE3YAbTATOB U OCHOBAHUH, HCIIOJIL30BATh MPUEMBI peIeKCUU A1 OLEHKH
CHUTYyalllH, BHIOOpa BEPHOTO PEILICHHUS;



YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE ceds1 U APYTUX:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IIPaBO JPYrUX Ha OILIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesIOBeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaTbl OCBOEHHUS cOAepKaHMUS ydyeOHoro mnpeamera «buosorus» Ha
yriayOnéHHOM YpOBHE OPUEHTUPOBAHBI Ha obecrnieueHue pouIbLHOTO
oOyueHus odyuaromuxcs 6uosornd. OHU BKIIIOYAIOT: crienuduyeckue Juis OMOJIOTUM HaydyHble 3HAHUS,
YMEHHUSI M CHOocoObl JEHCTBUN IO OCBOEHHIO, WHTEpPIpPETallMd W TpeoOpa3oBaHUIO 3HAHUN, BUIbI
JESITEIbHOCTH M0 TOJIYYEHUIO HOBBIX 3HAHMM M HMX NPUMEHEHHUIO B pa3JIMYHBIX Y4eOHBIX, a TaKkke B
peaNIbHBIX KU3HEHHBIX cUTyalusaX. [IpenmeTHbie pe3yabTaThl IPEACTaBICHbI M0 TOJaM U3yYEeHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS ydyeOHoro mnpenmera «buonorus» B 10 Kaacce NOTKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJIM OHWOJIOTMM B CHCTEME CCTECTBCHHBIX HAyK, B
(OpPMHPOBAHHH €CTECTBCHHO-HAYYHON KApTUHBI MHpA, B TO3HAHWM 3aKOHOB TMPUPOJBI M PEIICHHH
po0JIeM paroOHAIBHOTO MTPUPOJIOTIOIL30BaHUS, O BKIIAAC POCCHMCKHMX U 3aPYOCIKHBIX YUEHBIX B Pa3BUTHE
OHOJIOT Y,

BIIQJICHUE CHUCTEeMON OHOJIOTMYECKUMX 3HAHMUH, KOTOpash BKIIIOYAET: OCHOBOIIOJIAraroline
OuoJorMyeckue TEPMUHBI M TOHATUA (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEeryJlus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, W3MEHUYMBOCTh, pOCT U pa3BUTHE),
ouosornueckre Teopuu (kimerounas teopus T. IlIBanna, M. Illlneiinena, P. BupxoBa, xpomocomHas
Teopust HacneicTBeHHocTd 1. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOTooOpasusi u
MIPOUCXOXKICHUS KYJIbTYPHBIX pACTeHUI), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB IE€PBOTO IOKOJIEHUS,
pacuieruieHusi, YUCTOThl raMeT, He3aBHUCHUMOro HacienoBaHus [. Menzaens, roMoJOru4ecKux psgoB B
HacyencTBeHHoM n3menunBoct H. M. BaBuioBa), mpuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaICHUC OCHOBHBIMU MCTOAaMHU HAYYHOI'O TIIO3HAHUA, MHCIIOJIB3YCMBIX B OMOJIOTHYECKUX
HUCCICIOBAHUAX XUBBIX 00BEKTOB (oanaHHe, HU3MCEPCHUC, Ha6J'IIOI[CHI/Ie, BKCHepI/IMeHT);

YMEHHUE BBIJCIATh CYLIECTBEHHbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U 3IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM UuCIe OaKTepuii, TpHOOB, pacTeHU, )KUBOTHBIX U
YeJoBeKa, CTPOCHUS OpPraHOB M CHCTEM OpPraHOB pPACTEHMH, >XUBOTHBIX, YEJOBEKa, IPOLIECCOB
KHU3HEIEATSNbHOCTH, MPOTEKAIOINIMX B OPraHU3Max PACTEHWMH, KUBOTHBIX M YeJOBEKa, OMOJOTMYECKHUX
mporeccoB: OoOMEeHa BellecTB (MeTaboiIM3M), NPEBpALeHUs SHEpruH, OpOXKEHHs, aBTOTPO(HOro u
rerepoTpoHOro THUIOB NHMTaHUSA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, MHAMBUIYAJIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOreHe3a), B3aMO/IEHCTBHSI '€HOB, FeTepOo3Kca, HCKYCCTBEHHOTO 0TOOPa;



YMEHHUE YCTaHABIMBATh B3aUMOCBS3U MEXJy OpPraHOMJAMM KIETKH M UX (YHKIHUSIMH, CTPOSHHEM
KJIETOK Pa3HbIX TKaHEH U X QYHKIHSIMH, MKy OpraHaMy M CUCTEMaMU OPT'aHOB Y PACTEHUH, )KUBOTHBIX
U 4eloBeKa M MX (QYHKIUSAMH, MEKJY CUCTEMaMU OPraHOB M MX (DYHKUMSMH, MEXAY dTalaMud oOMeHa
BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA M XKU3HEHHBIX LHUKJIOB OPraHU3MOB, 3TalaMH 3MOPHOHAIBLHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTHIIOM, (PEHOTUIIOM U (DaKTOpaMH cpeibl OOUTaHHUS;

YMeHI/IC BBIABJIATH OTJIMNYHUTCIIBHBIC HpI/IBHaKI/I KHUBBIX CUCTEM, B TOM YHCJIC paCTCHI/If/'I, JKNUBOTHBIX U
YEJI0BEKA;

YMCHHUEC HCIOJIB30BaTh COOTBETCTBYIOIIHWEC ApPryMCHTHI, 6I/IOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTHIO U
CHUMBOJIMKY IUIA JOKa3aTCJIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIIL;

YMCHHUEC pClIaTh OMOJIOTHYECKHE 3ala4yi, BBIABJIATH MNPUYUHHO-CICACTBCHHBLIC CBA3KW MCXKAY
HCCICAYCMBIMU OHOJOTMYECKUMU nmponeccaMmu M ABJICHUSAMM, A€JIaTb BBIBOABLI U IMPOTHO3bI HA OCHOBAHWHN
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINIOJHATH JJAOOpaTOpHbIE M MPAKTHUECKUEe paboThl, cOONMI0AATh MpaBUia Mpu padote ¢
y4eOHBIM U JaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIBUTATh THMIIOTE3bI, MPOBEPSITh HUX SKCIEPUMEHTAIBHBIMH CPEICTBAMHU, (OPMYIHPYS
LIEJIb UCCIIEIOBAHMNS, AHAIM3UPOBATH ITOJYYEHHBIE PE3YyIbTaThl U JI€JaTh BBIBOBL;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEIOBATENbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTUU M MEIULUHE,
MPOBOJAMMON Ha 0a3e IMIKOJIbHBIX HAyYHBIX OOLIECTB, U MyOJIMYHO MPEJCTABIATh NOJyYEHHbIE PE3YJIbTaThI
Ha YYEHUYECKUX KOH(EpEeHIUIX;

yYMEHHE OILICHMBATh 3THUYECKHE AaCMEeKThl COBPEMEHHBIX MCCIEIO0BaHUU B OONacTu OHOJIOTUH U
MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPaBIEHHOE W3MEHEHHE TI€HOMa WU
CO3JaHH€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OynyIiei npodeccuoHanbHOM AeATeIbHOCTH B 00JIaCTH
OMOJIOTHHM,  MEAMLMHBI, OHOTEXHOJOTHMH,  BETEpUHAPHM,  CEJIbCKOIO  XO34WCTBA,  MHUIIEBOM
MIPOMBIIIJICHHOCTH, YIIyOJsTh IO3HABATENbHBIM HMHTEpPEC, HANpaBICHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH MpodeccCHy U MPOAO0DKEHNE OUOJIOrHUecKOro 00pa3oBaHus B OPraHU3alMIX CPEAHETO
podecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsI.

Hpe,[[MeTHLIe pe3yiibTaTbl OCBOCHUA yqe6H0r0 npeamMceTa «buonorus» B 11 Knacce DOTKHBI
OTpaXaThb:

c(OPMHUPOBAHHOCTh 3HAHUH O MecTe€ M PO OMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(opMUpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
peLIEHNH HKOJOIMUYECKHX IpoOJIeM 4YellOBeUecTBa, a TaKKe B PEUICHHH BOIPOCOB PALMOHAIBLHOIO
MIPUPOJIOTIOIIL30BAHNA, U B (POPMUPOBAHUU IIEGHHOCTHOTO OTHOUIEHUS K MPUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJE€Th CHUCTEMOH OHMOJIOTMYECKUX 3HAaHUHM, KOTOpas BKJIIOYACT OINpENIeNeHuss U
MOHMMaHHUE CYIIHOCTH OCHOBOIOJIAraloIUX OMOJIOTMYECKUX TEPMUHOB M MOHATUHN (BUA, SKOCHUCTEMA,
ouocdepa), Ouonoruyeckue TeopuH (dBoOJIOIMOHHAs Teopus Y. JlapBMHA, CHHTeTHYEeCKass Teopus
sBosroum), yueHust (A. H. CeseproBa — o myTsX W HampaBieHusx sBoitoruu, B.W. Bepnaackoro — o
6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus k. Xapau u B. Baitn6epra, 3apoapimesoro cxozacrsa K.
M. bopa), npaBuna (Munumyma lO. JIubuxa, 3Konoruyeckod MUpamMuIbl SHEPTUH), TUIIOTE3bI (THIIOTE3a
«vupa PHK» V. I'un6epta);

YMEHHE BJaJIeTh OCHOBHBIMH METOJIaMU HAay4HOTO TMO3HAHUS, UCHOJIb3YEeMBIMU B OMOJIOTHUYECKUX
WCCIICTIOBAHUSX JKUBBIX OOBEKTOB M DKOCHCTEM (OMHCaHWE, W3MEpeHUe, HAOIIOJCHHE, SKCIIEPUMEHT),
Croco0aMH BBISIBJICHUS U OIICHKU aHTPOTIOT€HHBIX U3MEHEHU B TIPUPO/IE;



YMEHHUE BBIACTATH CYIIECTBEHHBIC NMPU3HAKU: BHUIOB, OMOTEOLIEHO30B, SKOCHCTEM M Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JABIXKYIIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, auIoNaTpU4ecKkoro Hu
CHUMITaTPUYECKOTO BHI000pa30BaHUs, BIMSHUS ABMKYLIIMX CHJI DBOJIONMHM HAa TEHO(QOH] MOMYJISAIHH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie 0OMTaHMs, YepeIOBaHNUs HAIPABJICHUH IBOJIOIMU, KPYyTrOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTaHABJIMBATb B3aWMOCBA3UM MCKAY MpoHcCCaMMu BSBBOJIIOOWH, ABMIKYIIMMU CHIIaMH
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MOB;

YMCHHUC BBIABJIATL OTIIMYUTCIILHBIC IPHU3HAKU JXUBBIX CUCTEM, HpI/ICHOCO6JI€HHOCTI> BHUJIOB K CpCIc
O6I/IT8,HI/I$I, a0UOTHYECKUX M OHOTHYECKHMX KOMIIOHCHTOB 9KOCHCTEM, B3aHMOCBSI3CH OpraHnusmMoB B
COO6HI€CTBaX, AHTPOIIOTCHHBIX W3MEHCHHI B SKOCHCTEMaX CBOCH MCCTHOCTH,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OWOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIsl JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHMUYECKHUX TIPYII, B3aUMOCBSI3U
OpraHU3MOB U Cpe/ibl OOMTAaHUsI, EAUHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUsI MHOT000pa3us
BHJIOB M 9KOCUCTEM KaK yCJIOBHS COCYLIECTBOBAHUSI IPUPObI M UETIOBEUECTBA;

YMCHHUEC pElIaTh OMOJIOTHYECKHE 3aaa4y, BbBIABIATE NPUYMHHO-CICACTBCHHBIC CBA3HU MCKIY
HCCICAYCMBIMU OMOJOTMYECKUMU mnmponeccaMu 1 ABJICHUAMM, ACJIaTb BbIBOJbI U IIPOTrHO3bI HA OCHOBAHHWU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIMIOJHATH JJAOOpaTOpHbIE M MpPAaKTHUECKue paboThl, cOONI0AATh MpaBuUia Mpu padboTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 000PYIOBaHUEM;

yYMEHHE BBIIBUTATh THIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CPEICTBaMHU, (OPMYIHPYS
1[eJIb UCCIIEI0BAaHMs, aHAJTM3UPOBATh MOJTyYeHHbIE PE3YIbTAThl U A€TaTh BHIBOIBL;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIEIOBATENbCKONW paboTe 1Mo OMOJIOTHUH, KOJIOTUU M MEIUIUHE,
MPOBOJAMMOMN Ha 0a3e MIKOJbHBIX HAyYHBIX OOLIECTB, U MYyOJIHYHO MPEACTABIAThH MOJy4YEHHBIE PE3YIbTAThI
Ha YYCHHUYECKUX KOH(PEPEHIHUsX;

YMEHHE OIICHHUBATh TMIIOTE3bl U TEOPUHU O MPOUCXOKACHUHN KU3HU, YEIOBEKa U YEIOBEYECKUX pac,
0 MPUYMHAX, MTOCJIEICTBUAX U CIIOCO0aX MpeJ0TBpallleHUs INI00aTbHBIX U3MEHEHU B Onocdepe;

YMEHHE OCYLIECTBIIATH OCO3HAHHBIN BbIOOP Oymyieit mpodecCHoHaIbHON AesITENbHOCTH B 00JIaCTH
OMOJIOTHH, SKOJOTUHU, MPUPOJIONOIH30BAHUS, MEIUIUHBI, OMOTEXHOJOTUH, ICHUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO0341CTBA, MUIIIEBON MPOMBIILICHHOCTH, YIIIyOJIsSTh MO3HABATENbHBIM UHTEPEC, HAPABICHHBIN
Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH MPO(eccuu U MPOJOJDKEHHE OHOJIOrHYecKOro 0O0pa3oBaHUs B
OpraHMu3aIUsaX CpelHero MpohecCHOHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne | HammeHoBaHue pa3/iesioB U TEM MPOrPaMMBbl | KonnyectBo uacos ‘ DJEeKTPOHHBIE
n/n Beero|[Kontponshbre|[Tlpaxtnueckue| _(HdpoBbIe)
paBoTHI paBoTHI oOpa3oBareybHbIe
pecypcsl
‘1 HEI/IOJ‘IOFI/ISI KaK HayKa || 1 || H H ‘
‘2 H}KHBHe CUCTEMBI U UX U3Y4CHUE || 2 || H H ‘
‘3 HEI/IOJ‘IOFI/ISI KIIETKU || 2 || H 0.5 H ‘
‘4 HXI/IMquCKaﬂ OpraHu3alus KIeTKU || 10 || 0,5 H 1 H ‘
|

‘5 HCTpoeHHe 1 (YHKIIUH KIIETKU || 8 || 0,5 H 2 H




Ne HanmenoBanue pa3feiioB U TeM IPOrpaMMBbl KousmnmuecTBo yacos ‘ ONEeKTPOHHBIE
n/m Beero|[Kontponshbre| [paxtueckue| _(WMPpoBere)
paGOTHI pPaGOTHI 00pa3oBaTeIbHbIC
pecypchl
6 OOMeEH BelIecTB U NMPEBpAIlCHUE SJHEPTHU B 9 1
KJIETKE
7 Hacnencreennas uadopMmamus u peanm3amnus e€|| 9 1 0.5
B KJICTKE
‘8 H}KI/BHeHHHﬁ [IUKJI KIIETKU ” 6 ” H 1 H ‘
‘9 HCTpoeHHe 1 GYHKIIMH OPTaHU3MOB || 17 || 1 H 1.5 H ‘
‘10 HPaSMHO)KeHI/IC U pa3BUTHE OPraHU3MOB || 8 || H 1.5 H ‘
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
‘12 H3aKOHOM€pHOCTI/I HAaCJIEACTBEHHOCTH || 10 || 1 H 1 H ‘
‘13 H3aKOHOMepHOCTI/I M3MEHYUBOCTU || 6 || H 1 H ‘
‘14 HFeHeTHKa YyeoBeKa || 3 || H 0.5 H ‘
‘15 HCGJ‘IGKHI/ISI OpraHU3MOB || 4 || H 1 H ‘
‘16 HBHOTeXHonoms{ Y CHHTETHUYeCKast OMOJIOTHS || 4 || H H ‘
‘17 HPesepBHoe BpeMs || 1 || H H ‘
OBUIEE KOJIMYECTBO YACOB I10 102 4 13
[TPOTPAMME
11 KJIACC
No HaunmeHnoBanue pas3ienoB u T€M IPOrpaMMBbl KommuectBo yacos ‘ DJIEKTPOHHBIE
n/m Beerol|[Koutposbubie| Tlpaktuueckue||  (HPposere)
pPaBOTHI pPaBOTHI 00pa3oBaTeIbHbIC
pecypchl
1 3aposKACHUE U PA3BUTHE SBOJIIOITUOHHBIX 4
[pe/ICTaBICHU B OMOJIOTUU
‘2 HMI/IKpOI)BOJ‘IIOI_[I/IH U €€ pe3ybTaThl || 14 || 1 H 2 H ‘
‘3 HMaKpoaBomoumI U €€ pe3yabTaThl || 6 || H H ‘
‘4 HHpOI/ICXO)KI[CHI/Ie Y pa3BUTHE KU3HU Ha 3eMJie || 15 || 1 H 1.5 H ‘
‘5 HHpOI/ICXO)KI[CHI/Ie YyeJloBeKa — aHTPOIOreHe3 || 10 || 0,5 H 1 H ‘
6 OKOJIOTHsl — HayKa O B3aUMOOTHOILLIEHUAX 3 0.5
OpPraHM3MOB U HAJIOPTaHU3MEHHBIX CUCTEM C
OKpYy’Karollen cpeon
‘7 HOpFaHI/BMH U cpefia oOuTaHus || 9 || H 1.5 H ‘
‘8 HQKOJIOH/I;I BUJIOB U TIOMYJISIUN || 9 || H 0.5 H ‘
‘9 HBKOJIOFI/I}I COOOIIECTB. DKOJIOTUYECKUE CI/ICTCMH” 12 || 1 H 0.5 H ‘
‘10 HBI/IOC(I)epa — rno0anbHast SKOCUCTEMa || 6 || H H ‘
‘11 HUIeJIOBeK U OKpYXarolas cpeaa || 6 || 0,5 H H ‘
‘12 HPe3epBHoe BpeMs || 8 || H H ‘
OBUIEE KOJIMYECTBO YACOB I10 102 4 7.5

I[TPOTPAMME




IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre|[Ipaxrnueckue|13Y4eHUA|  1mdpoBEIe
paGoTHI paGoTHI 00pa3oBaTeIbHbIC
pecypchl
1 |[buonorus Kak KOMILJIEKCHAsI HAyKa U 1
KaK 4aCTh COBPEMEHHOT0 00111eCcTBa
‘2 H}KI/IBHe CUCTEMBI M UX CBOMCTBA H 1 || H H H
3 ||[YpoBHeBas opraHuzanus KHUBbIX 1
CUCTEM
4  |[Mcropust OTKPHITUS U U3YUYEHUS 1
KJIeTku. Knerounas teopust
5 ||[MeTo1bl MOJEKYISIPHOM U KJIETOYHOM 1 0.5
o6uonoruu. [Ipaktuueckas pabora
«3yueHne MeToJI0B KJIIETOUHOM
o6uonoruu (xpomarorpadus,
piekTpodopes, nuddepeHnranibHoe
uentpudyruposanue, [1L[P)»
‘6 HXI/IMquCKHﬁ COCTaB KJIETKU H 1 || H H H
7 ||MuHepalibHbIE BEMIECTBA KIETKHU, UX 1
OnosiornyecKas pojb
8 ||Oprannueckue BeleCcTBa KIETKA — 1 0.5
oenku. JlaboparopHas padoTa
«O0HapyxeHne 0eJIKOB C IIOMOIIIBIO
Ka4eCTBEHHBIX PEAKLIUI»
9 |(CnoiictBa, knaccudukanus u QyHkuuu || 1
0enKoB
10 ||Opranuueckue BemecTBa KIETKH — 1
YTI1EBO b
11 ||Opranuueckue BemecTBa KIETKH — 1
TTUITH JTBI
12 |Hykneunossie kucnotel. JJHK u PHK. 1 0.5
JlaGopatopHas pabota «MccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK PA3JINYHBIX OPraHU3MOB»
13 ||Crpoenue u ¢pyukuuu ATO. Jlpyrue 1
nykieosunrpudocdarsr (HTD)
14 ||CexBenuposanue JIHK. Meronbl 1 0,5
T€HOMHUKH, TPAHCKPUIITOMUKH,
[IPOTEOMUKHU
‘15 HMGTO,[[LI CTPYKTYpPHOI OHOJIOTHH “ 1 || “ H H
16 ||Tunel ketok. [IpokapuoTnueckast 1
KJIETKA
17 ||CtpoeHMEe 3yKapuOTHUECKOHN KIIETKH. 1 0.5
[IpakTuyeckas padora «M3yuenue
CBOMCTB KJIETOUHOU MEMOpaHbI»
‘18 HHOBerHOCTHLIﬁ anmnapar KIeTKU H 1 || H H H ‘
‘19 HOI[HOMCMGpaHHBIC OPraHoubl KIETKH. H 1 || H 0.5 H H ‘




n/n

Tema ypoka

KomnnuectBo yacos ‘

Bcero

KontponbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

[IpakTuyeckas padora «M3yuenue
JIBUKECHHSI INTOILIA3MBI B
PaCTUTEIBHBIX KIETKaX»

20

HOJIyaBTOHOMHI)Ie OpraHouabl KJICTKH:
MUTOXOHAPUH, IJIACTU/IBI.
JlaboparopHas padota «MccnenoBanue
[1a3MOJIM3a U JICTIa3MOJIn3a B
PACTUTCIIBHBIX KJICTKAX»

0.5

‘21 HHGMGM6paHHBIC OPraHoubl KIETKU

H

p—

0,5

| |

\S]

2

HCTpOGHI/Ie 1 (QYHKIMHU s71pa

H

—

| |

23

CpaBHuTENIbHAs XapaKTepUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «/3ydeHue CTpOeHHUs KIETOK
Pa3TUIHBIX OPraHU3MOB

0.5

24

ACCUMWISAIIHAS U TUCCUMIIAIINS — JIBE
CTOpOHBI MeTaboau3Ma. THrbel oOMeHa
BemiecTB. JlaboparopHast paboTa
«3yueHne KaTaauTHIECKON
AKTUBHOCTH (PepPMEHTOB (Ha MpUMEpe
aMUJIa3bl WK KaTajiasbl)»

25

DepMEeHTaTUBHBIN XapakTep peakiuii
KJIETOYHOTO METa00IU3MA.
JlaGopaTopHas paborta «3yuenne
(hepMEeHTAaTUBHOTO pacUIeIICHUS
[epOKCH/Ia BOJOPOAA B PACTUTEIbHBIX
1 KUBOTHBIX KJIETKaX»

0.5

26

benKu-akTUBaTOPBI U OCIKH-
WHTAOUTOPBI

‘27 HABTOTpO(bHBIf/i THTI 0OMEHA BEIIECTB

||

—

| |

|

‘28 HCDOTOCI/IHTCS

||

—

| |

29

XemocuHTe3. JJaboparopHas padota
«CpaBHeHHe TpolieccoB poTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHBIE OpraHnu3Mbl. Bup
opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE ITPOIIECCOB OPOXKEHUS U
TBIXaHUS

31

AdpOoOHBIE OpTraHU3MbI. JTaIbI
PHEPreTHYECKOro 0OMeHa

32

OHeprust MEMOpPaHHOTO IpaIueHTa
npoToHOB. CunTte3 AT®: pabota
npoTOHHOU AT®-cuHTa3bI

33 |

Peaxinu MaTpUvIHOTO CHUHTE3a

34

TpaHckpunms — MaTpUYHBIN CHHTE3
PHK

‘35 HTpchqumI U €€ 3Tamnbl

—




n/n

Tema ypoka

KomnnuectBo yacos

Bcero

Kontponsnsie|[IpakTuueckue
paboThI paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

36

KonupoBanue aMHHOKHUCIOT. Posib
pubocom B OnocuHTE3€e Oenka

37

Opranu3zaiys reHoma y IpoKapuor u
DYKapuoT

38

MoneKyaspHble MEXaHU3MbI
PKCIIPECCUU TEHOB y SYKAPHUOT

39

Bupycbl — BHeEKJIEeTOUHBIE (POPMBI
JKU3HH U 00JIUTraTHBIE napas3uThl.
[IpaxTrueckas pabota «Co3nanue
MOJIEIT! BUPYCa»

0.5

40

BupycHble 3a00J1€BaHUS YEIOBEKa,
YKUBOTHBIX, PACTCHUI

41

HanoTexHoJI0TUH B OMOJIOTHH U
MeEIUINHE

42

H)KI/BHeHHLIfz'I UK KJIETKU

H

p—

|

|

|

43

HManHqHHfI cunre3 JJHK

H

p—

|

|

|

44

Xpomocomsl. JlabopatopHast paboTa
«M3ydeHne XxpoMoCcOM Ha TOTOBBIX
MUKpPOITperapaTaxy

0.5

45

HI[eneHI/Ie KJIETKH — MHTO3

46

Tunsl kietok. Kapuokunes u
nutokuHes. JlaboparopHas padora
«Halmonenne MuTo3a B KJIeTKax
KOHYMKA KOpelIKa Jiyka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

47

HPGFYJ’IHHI/IH KHU3HCHHOI'O IKUKJIa KJIICTOK “

—

|

|

|

48

HOpraHI/ISM KaK €IMHOE 1IEJI0E

||

—

|

|

|

49

Txanu pacrenuid. JlaboparopHas
pabota «/3yueHue TkaHel pacTeHU

0.5

50

TkaHM KHUBOTHBIX U YEJIOBEKA.
JlaGoparopHas pabota «3yuenue
TKaHEH JKUBOTHBIX»

0.5

51

Oprassl. CHCTEMBI OPraHOB.
JIaGopatopHas pabota «/3ydeHune
OpraHoOB LIBETKOBOT'O PACTCHUSD»

0.5

HOnopa TCJIa OpTraHN3MOB

||

|

HZ[BI/DKCHI/IC OpPraHnu3smMoB

||

|

HHI/ITaHI/IC OpTraHnu3MOB

|

|

[IuTaHne MO3BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITCJ'H:Ha}I CUCTEMaA YCIIOBCKA

b || e [ e ||

HI[LIXE[HI/IC OpTraHnu3MOB

I[LIXE[HI/IC ITO3BOHOYHBIX ) KNBOTHBIX U
JCJI0BCKA

58

HTpchnopT BEIIECTB Y OPraHU3MOB

59

‘ ‘KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX




n/n

Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

H)KI/IBOTHLIX " 4CJIOBCKaA

H

|

60

HBLI;[eJIeHHe Yy OpraHu3MoOB

H

|

61

HSamnTa Yy OpraHu3MoB

H

|

62

HI/IMMyHHas[ CUCTEMa YeJIOBEKa

H

|

63

PasapaxuMocTh U peryisus y
OpraHu3MOB

p— (] (][] p—

64

['ymMopanbHas peryssanus u
DHIOKPUHHAS CUCTEMA KUBOTHBIX U
4EIIOBEKA

65

H(DOPMBI Pa3MHOKEHHsI OPTaHU3MOB

|

66

HHOJ‘IOBOC Pa3MHOXEHHE

H

|

67

HMeﬁoz

H

|

68

["amerorenes. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHas
paboTta «/3ydeHue CTpoeHHUs MOJOBBIX
KJIETOK Ha FOTOBBIX MUKpPOIIpEnapaTax»

[UREY | RV | VN | [

0.5

69

NHnuBHIyaIbHOE pa3BUTHE
OpraHU3MOB — OHTOT'CHE3

70

3akiiaJika OpraHoB U TKaHEW 13
3apOIBIIIEBHIX JINCTKOB

71

PocT u pa3BUTHE KUBOTHBIX.
JlaGopaTopHnasi pabota «BrisiBiieHHE
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX)»

0.5

72

Pa3zMmHOXXEeHHUE U pa3BUTHE PACTCHUM.
JlaGopaTopHas padora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHU»

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
I'CHCTUKHU KaK HAYKU

74

OcHOBHbBIE IOHATHS U CUMBOJIBI
reHeTuku. JlabopaTopHas pabora
«Jlpo3oduiia kKak 00bEKT TeHETHYECKIX
K CCIIEI0BaHUID)

0.5

75

3aKOHOMEPHOCTH HaCIlIeI0BaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKpPEIUBAHUS Y
npo30¢uis"

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOF0 CKpCHInBaHUA

77

AHaJ'II/IBI/IpyIOIJ_ICC CKpCHIMBAaHUC.
Hemnonxoe JOMUHHUPOBAHUC

78

JIMrubpuiHOE CKpeluBaHKe.
[IpakTuyeckas padora «M3yuenue

0.5




n/n

Tema ypoka

KomnnuectBo yacos

Bcero

Kontponsnsie|[IpakTuueckue
paboThI paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

PE3yIbTATOB AUTHOPUIHOTO
CKPEILLMBAHUS Y IPO30(DUIIBI»

79

[luTosornuecKkre OCHOBBI
MUTHOPHUTHOTO CKPEITUBAHUS

80

‘ ‘CHGHHGHHOC HaCJICJOBAHUC IIPU3HAKOB

81

XPpOMOCOMHAsI TEOPUS
HaCJICICTBEHHOCTH

82

HFeHeTHKa moJia

H

p—

|

83

HFeHomn KaK IIeJJOCTHAsI cCUcTeEMA

H

p—

|

84

['eHEeTMYECKMIT KOHTPOJIb PAa3BUTHSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85

M 3MeHYMBOCTh PU3HAKOB. Buapl
N3MEHYMBOCTH

86

HMOHI/I(bI/IKaIII/IOHHaSI N3MEHYHNBOCTE

87

BaprannoHHBIN psig U BapUALIMOHHAS
kpuBas. JlaboparopHas padoTa
«HccnenoBanre 3aKOHOMEPHOCTEH
MOAU(PHUKAITMOHHON U3MEHUYHUBOCTH.
[locTpoeHne BapHallMOHHOTO Psiaa U
BapHallMOHHOW KPUBOW»

0.5

88

["enoTHIIMYECKass N3MEHUNBOCTb.
KoMOuHaTHBHAS H3MEHYUBOCTE

89

MyTanmoHHasi '3MEHYUBOCTb.
[IpakTrueckas pabota «MyTamuu y
npo30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllTHOHHOTI'O
IIpoLccca. OIHUreHeTUKa U
SIINT'CHOMHUKA

91

['eHeTnka yenoBeka. [IpakTuueckas
pabota «CocTaBlIeHUE U aHAJIU3
[POJIOCIIOBHOM»

0.5

HMGTOI[LI MEIUIMHCKON T'€HETUKHU

93

3HadeHUE MEIUIIMHCKON T'€HETUKHU B
IMPCAOTBPAIICHUU U JICHCHHUU
reHEeTHYECKUX 3a00JIeBaHUI YeI0oBeKa

94

OCHOBHBIE TIOHATHS CEIEKINU.
JIaGopatopHas pabota «/3ydeHue
COPTOB KYyJIbTYPHBIX PaCTE€HUH U MOPOJ]
TTOMAIIHUX KUBOTHBIX)»

0.5

95

MeTobl CENeKIIMOHHON pabOTHI.
JlaGopatopHas pabora «/3y4yenue
METO/IOB CEJIEKLIUU PACTCHUI»

0.5

96

JIOCTIKEHMS CEJIEKIIUU PACTEHUM U
KUBOTHBIX. [IpakTryeckas pabora
«IIpuBUBKa pacTeHUID»




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre|[Ipaxrnueckue|13Y4eHUA|  1MdpoBEIe
paGoTHI paGOTHI 00pa3oBaTeIbHbIC
pecypcsl
97 ||Coxpanenue, U3y4eHue 1 1
MCII0JIb30BAHNE T€HETHYECKUX
pecypcoB
98 ||buoTexHoNOrUs KaKk HayKa U OTpacib 1 0.5
rpou3BojicTBa. [IpakTuueckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM
99 ||OcHOBHBIE HAaNIPaBJICHUS 1
CUHTETUYECKON OMOJIOTUH
‘IOOHXPOMOCOMHaﬂ Y TeHHasi UH)KEHEPHs H 1 || H H H
‘IOIHMGHI/IHI/IHCKI/IG OMOTEXHOJIOTHUHU H 1 || H H H
102||Pe3epBHblit ypok. [loBTOpEHue, 1
000011IeHHe, cUCTEMAaTHU3alis 3HAHUN
OBIIEE KOJJMYECTBO YACOB I1O0 102 4 13.5
I[TPOTPAMME
11 KJIACC
No Tema ypoka ‘ KommuectBo yacoB ‘ Hara DJIEKTPOHHBIE
n/m Beero|[Kontponsasre|[Ipaktiaeckue|[13YI€HHd |  mubpoBEIe
paGoTHI PaGOTEI 00pa3zoBaTebHBIC
pecypchl
‘1 H9BOJ'IIOI_[I/IOHHaH teopusa Y. Jlapsuna || 1 || H H H
2 ||ABWKyIIME CUJIBI SBOJIIOLIMU BUJIOB 110 1
Y. JlapBuny
3 |[bopb0Oa 3a cymecTBoBaHUE, 1
€CTECTBEHHBIN U UCKYCCTBEHHBII
oTOOp
4 ||®opMUpOBaHUE CUHTETUYECKOU 1
TEOPUHU IBOJIIOLIUU
S |[9Tamnbl 3BOJIIOLIMOHHOTIO IpoIiecca: 1
MUKPO3BOJIOLHUS U MAaKPOIBOJIIOLIHS
6 |[lomymsitust — s>nemMeHTapHas eauHuna| 1
PBOJTIOINH
7 |3akoH reneruueckoro pasHoBecus Jx.| 1 0.5
Xapau, B. Baitn6epra. Jlabopatopnas
paboTa «BbIsiBIeHNE N3MEHYUBOCTH Yy
oco0eit 0JTHOro BUAa»
‘8 H3neMeHTapHLIe (baKTOpBI SBOTIOIIH H 1 || H H ‘
9 |[OddexT ocHoBarens. D ekt 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 |Murpauuu. M30aunu nonyssuin: 1
reorpaguueckas, OMOJOrHUecKas
11 ||[EcrecTBenHslif 0TOOp — 1
HAMPABJIIOMUN (PAaKTOP IBOIOIUH




n/n

Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
A3YYEHUS

ONEeKTPOHHBIE
u(ppoBkIC

00pa3oBaTeNbHbIC

pecypchl

12

[TosoBo# 0TOOP

13

[Tprcroco6IeHHOCTh OPTaHU3MOB KaK
pPE3yJIbTAT MUKPO3BOJIIOIUH.
JlaboparopHas pabota «/3yueHune
apoMop(}030B U HANOATATITAIIUH Y
PaCTEHUH U KUBOTHBIX»

0.5

14

[Ipumepbl npucnocodaeHuit y
OpraHu3MoB: Mop(dosornieckue,
¢bu3nonornueckue, ONOXUMUIECKHE,
noBeneHyeckue. Jlabopatopuas pabora
«[IpucnocobiieHust opraHu3MOB U UX
OTHOCHTEIIbHAS 1IeTIECO00Pa3HOCTHY

0.5

15

Bun, ero kputepun U CTpyKTypa.
JlabopaTopHast pabota «CpaBHEHHE
BUJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Buioo6pa3oBanue Kak pe3yabTaT
MUKPOIBOJTIOIIUH

18

CBs3b MUKPODBOJIIOLIMH U
SIUAEMUOJIOTHH

19

Makpo3BOIOLIHS.
[laneoHTOIOTHYECKUE METOIbI
M3Y4EHHUS SBOIOIUH

20

buoreorpaduueckue MeTob1
M3Y4EHHUS SBOIOIUH

21

DOMOpHUOJIOrMYecKrue U CPAaBHUTEIHHO-
MOP(OJIOrHIecKre METO/Ibl U3yUCHHUS
HBOJIIOIINH

22

MOJ'IGKyJ'IHpHO—l"eHeTI/I‘IeCKI/Ie,
OHMOXMMUYECKHNE U MaTEMATHYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

23

O6H_[I/Ie 3aKOHOMCPHOCTH 3BOJJIFOINH

24

AJTanTUBHAS paIualIlvs.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIIUU

25

HayuHble rTUnoTe3bl MPOUCXOKIACHUS
SKU3HU Ha 3emiie

26

Z[OHayLIHHC MMpEACTaBJICHUS O
3APOKACHUUN KU3HU

27

OCHOBHBIE ATaIIbI HCOpFaHHQCCKOﬁ
OBOJIIOIITN N

[ 'unote3nl 3apOKACHUA )KU3HU

29

Wcropust 3emin U MeTObI €€
u3yuenus. Jlabopatopnas pabora
«M3ydeHue 1 onucaHue UCKOTIaeMBbIX
OCTaTKOB JIPEBHUX OPraHU3MOBY

0.5




n/n

Tema ypoka

KomnnuectBo yacos

Bcero

Konrponsnslie||[IpakTnueckue
paboThI paboThI

JlaTa
A3YYEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeNbHbIC

pecypchl

30

HauanbHble 3Tarns OpraHu4ecKon
HBOJIIOLIUH

31

HBBOJHOHI/M SyKapuoT

32

OCHOBHBIE dTaIbI SBOJIIOIIN N
pactuTenbHOro mupa. [Ipaktudeckas
pabota «3ydueHne ocobeHHOCTEH
CTPOCHHS PACTEHUM Pa3HBIX OTICIOB)

0.5

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
PKUBOTHOT'O MHpa

34

3BOJ’IIOIII/I$[ JKUBOTHBIX. HpaKTI/ILIGCKaH
pabota «3yyeHune ocoOeHHOCTEH
CTPOCHHA MO3BOHOYHBIX JKUBOTHBIX»

0.5

35

PazBuTure *uU3HU Ha 3eMJie 110 3pam U
[epruoaam

36

MaccoBbl€ BEIMUPAHUS —
PKOJIOTMYECKHUE KPU3UCHI MPOIIIOro

37

CoBpeMEHHBII IKOJIOTUYECKH I
KpU3HUC, €r0 0COOEHHOCTH

38

CoBpeMeHHast CUCTeMa OPraHNYECKOTO
MPOIILIIOTO

39

OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpraHu3MOB

40

HAHTpOl'IOJ'IOFI/IH — HayKa 0 4elloBeKe

41

PazBuTue npeacraBieHui o
MMPOMCXOKICHUHN YEJIOBEKA

42

MecTo uelioBeKa B CUCTEME
opranuveckoro mupa. JlaboparopHas
pabota «3yyeHue ocoOeHHOCTEH
CTPOCHUSI CKEJIeTa YeIIOBEKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM»

0.5

HHBI/I)KYH_II/IG CHUJIbI aHTPOIIOI'CHEC3a

44

CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAaKTOPOB B
aHTPOIIOTeHE3e

45

HOCHOBHHC CTaJuH aHTPOIIOI'CHE3a

|

|

|

46

HHEL]'IGOFCHCTI/IK& " MaJICOrCHOMHKa

47

HQBOHIOI_II/IH COBPCMCHHOTI'O YCJIOBCKA

|

|

|

48

Uenoseueckue pacsl. [IpakTrueckas
paboTta «3ydyeHue 3K0I0rHYeCKIX
aZlanTalui 4eJoBeKa»

b ] [ p— || p—

0.5

49

MG)K,Z[I/ICL[I/IHJII/IHapHBIe MCETO/JbI
AHTPOIIOJIOTUHN

0,5

3apO)K,[[eHI/IC H PA3BUTHC 5KOJIOTUH

51

Mertoab! 3kosoruu. JlabopatopHas
paboTa «3ydueHue MeTo10B

0.5




Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
A3YYEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeNbHbIC

pecypchl

HaxonomquKHx HUCCIIENOBAHUN

3HadYeHrEe DKOJOTMYECKUX 3HAHUN IS
JeJI0BeKa

OKkosorndyeckue GaKTopbl

AbuoTtnueckue pakropsl. CBET Kak
HKOJIOTUIECKUH (haKTop.
JlabopaTopHnas pabota «BrisiBieHHE
[PUCIIOCOOIEHUI OPraHu3MOB K
BITMSTHHIO CBETA»

0.5

55

AOnoTryeckue GpakTopsl.
TeMmnepaTypa Kak dKOJIOTHYECKUI
(dakrop. JlabopaTtopHas pabora
«BrpIsiBIEHUE TTPUCTIOCOOICHMI
OPraHW3MOB K BITHSIHHIO
TEeMIIEpaTypb»

0.5

56

Abunotuueckue pakropsl. BraxHocTh
KaK YKOJOTUYECKUU PaKTop.
JlaGopaTopHnast pabota
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHMI U3 Pa3HBIX MECT OOUTAHUSD

0.5

157

HCpemﬂ oOWTaHUS OPTaHU3MOB

58

HBI/IOJ‘IOFI/I‘ICCKI/IG PUTMBI

59

H}KI/I?,HeHHLIe (bopMBbI OpraHu3MOB

160

HBI/IOTI/I‘ICCKI/IC bakTopbI

|

|

|

|

61

3HaueHHEe OMOTHYECKAX
B3aMMOJICHCTBUH IS CYIIIECTBOBAHUS
OpPraHU3MOB B CpeJlie OOUTaHHS

US| VG | RV | UG | RV

62

OKOJIOTHYECKHE XapaKTECPUCTUKU
T[OITYJIAUU

63

OCHOBHBIC TTOKa3aTeIIN MOITYJISILUN:
UKUCJIICHHOCTD, INIOTHOCTB, BO3PAaCTHAsA
1 II0JIOBAsA CTPYKTYpa

64

OCHOBHBIC TTOKa3aTeIIN MOITYJISILUN:
POKIACMOCTD, IIPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUT'PALIUU

65

H3Konomqec1<a;1 CTPYKTYypa MOMYJISALHUN “

|

|

66

HZ[I/IHEIMI/IKEI MOIyJIsInu U eé peryinsanus “

|

|

67

KpI/IBLIC pocCTa YUCJICHHOCTHU
TIOITYJIAIUU. KpI/IBBIe BBDKHMBAaHUA

68

DKoslornyeckas HUIIA BUAA.
JlaGoparopHas paboTa
«IIpucnocobneHust ceMsiH pacTeHUH K
pacceneHuio»

0.5

69

HBI/I,Z[ KakK CUCTEMA MOIMYJISALHI

70

3aKOHOMEPHOCTH MOBEJACHUS U
MUTPALUI )KUBOTHBIX




n/n

Tema ypoka

|

KomnnuectBo yacos

Bcero

KontponbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
A3YYEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeNbHbIC

pecypchl

‘71 HCooneCTBo OpPraHu3MOB — 61/IOLI€H03H

—

|

‘72 H3KOCI/ICTeMa KaK OTKpBITasi CUCTEMA

|

p—

|

73

KpyroBopoT BemecTB ¥ NOTOK 3HEPTUH

B OKOCUCTEMC

‘74 HOCHOBHHe OKA3aTEN YKOCHUCTEMBI

|

|

‘75 HBKOJIOFI/I%CKHe MU PAMMU/IBI

|

‘76 HI/I3MeHeHHs[ CO00I1IeCTB — CYKIIECCUU H

|

77

[IpupoiHBIE S5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK. DKOCUCTEMBI
MOpEW U OKEaHOB

[ENEY | QU | IV | QN

78

[IpyupoiHBIE SKOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB, CTEIEH,
[yCTbIHB

79

AHTpOHOFeHHI)Ie 9KOCHUCTEMBI

80

YpOoskocucreMmsl. [Ipaktuyeckas
pabota «/3ydeHue u onricaHue
YpPOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMOJCUCTBUHI
OpPraHU3MOB B DKOCHCTEMaX

82

MexaHu3MEI BO3OCHUCTBUA
3arpsi3HEHUI Pa3HBIX TUIIOB HA
cyOOpraHM3MEeHHOM, OpPraHU3MEHHOM,
MOIYJIIIIMOHHOM U 9KOCHCTEMHOM
YPOBHSIX

83

buocdepa — obmieruianerapHas
000110uKa 3eMau

84

Yuenue B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepbl

86

KpyroBopoThI BeliecTB u
OMOre€OXMMHUYECKHUE IUKITBI

87

3oHanbHOCTE 6uocdepsl. OCHOBHbIE
OMOMBI CyILIN

38 |

YcroitunBoCTh OGHOChEpHI

89

OKOJIOTUYECKHUE KPHU3UCBI U UX
IIPUYNHBI

BosneiicTBue uenoBeka Ha Ouochepy

91

AHTpPOIIOT€HHOE BO3/IEHiCTBUE HA
PaCTUTEbHBIN U )KUBOTHBIN MU

92 |

OxpaHa npupoIb!

93

OcHoBHEBIC MMPUHOUIIBI YCTOfIqHBOFO
PAa3BUTHUA YCIIOBCUYCCTBA U ITPUPOIbL

‘94 HPaHI/IOHaJIBHOC MPUPOAONOJIb30BAHUE




n/n

Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
A3YYEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeNbHbIC

pecypchl

U COXpaHEeHUE OMOJIOTUYECKOTO
pa3zHooOpa3us 3eMiu

95

O0006111EHE TT0 TEME
«MHKpPO3BOJIIONUSA U €€ pe3yIbTaThD»

96

O0006111EHE TT0 TEME
«Maxkpo3BOJIIOLUSA U €€ pe3ysbTaThD)

97

O0600611eHue 1o TeMe
«IIponcxoxaeHne U pa3BUTHE KU3HU
Ha 3eMiie»

98

O6001enue mo Teme
«IIpoucxoxieHrE YeI0BEKA —
AQHTPOTIOTCHE3)»

99

O0600m1eHne 1Mo TeMe «DKOIOTUA —
HayKa O B3aMOOTHOIICHHSX
OpPTaHU3MOB»

100

O6061enue o reMe «Opranu3msl U
cpena oOuTaHUs

101

O0600meHne 1Mo TeMe «IDKOJIOT U
BHJIOB Y ITOTTYJISITHID

102

O6006menue mo teme «brocdepa —
riao0aabpHast DKOCHCTEMAy

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI TSI YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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