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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma no yuebnomy npeamery "buonorus" (nanee - 6uosorus) Ha ypoBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpabortana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 No 273-D3 «O06 oOpazoBanuu
B Poccwuiickoit @enepanum»y, @I'OC COO, Konuenun npenonaBanus yaeOHoro npenmera «buonorus» u
OCHOBHBIX MOJIOKEHUH (heiepaabHOi pabodelt mporpaMMbl BOCIIUTAHHSL.

VYuebnslii npenmer «buonorus» yriyonéanoro ypous uzydeHus (10—11 kmaccer) sBisieTcs 0aHUM
13 KOMIIOHEHTOB MpeAMeTHON obsactu «EcTtecTBeHHO-Hay4Hble NpeaMeTb». COrJIacHO MOJIOKEHUSM
@I'OC COO npodunpHBIE yueOHBIE TPEIMETHI, H3ydaeMble Ha YIITyOJEHHOM YPOBHE, SIBIISIOTCS CIIOCOOOM
middepeHnanuu o0ydeHUs Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHHWS W TPU3BAHBI O0CCIICYHUTH
MIPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPETHUM OOLINM, CPEIHUM MPO(ECCHOHATBHBIM M BBICIIHM
oOpa3oBanueM. B To xe BpeMsl KaKIblii M3 3TUX y4EOHBIX IMPEIMETOB TOJKEH OBbITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEIlIeHUE O0Opa30BaTENbHbBIX, BOCHUTATENBHBIX W Pa3BUBAIOIIMX 3a/1ad, CBS3AHHBIX C
npodopueHTanuell o0yJarommxcss ¥ CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHON 00JIacTH Hay4dHOTO
3HaHUS, CBA3AHHOTO C OUOJIOTHEN, MEAUITMHOM, SKOJIOTHEHN, TICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma o yuebnomy npenmery "buonorusa" naér mpeacraBiieHHe O LEIH U 3a7adax U3Y4YCHHs
yaeObHoro mpenMera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeseNseT o0s3arelibHoe (MHBAPUAHTHOR)
MpeIMETHOE COJIepXKaHKUe, €ro CTPYKTYpHpOBaHHE IO pas3fesiaM U TeMmaM, paclpelelieHHue Mo Kiaccam,
PEKOMEHAYET TMOCIE0BATEIbHOCTh M3Y4YEHHs] YYeOHOro marepuajlia ¢ Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO Mpolecca, BO3PACTHBIX OCOOeHHOCTel oOydaromuxcs. B
MporpaMMe Mo OHOJIOTMM pealin30BaH MPUHIMI MPEEMCTBEHHOCTH C M3y4eHHEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, Onarogaps yeMy MpOCMaTPUBAETCS HANPaBIEHHOCTh Ha MOCIEAyIoIIee
pa3BuTHE OHOJIOTUYECKHX 3HAHWI, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, SKOJIOTMUYECKOTO MBIIIJICHUS, PEACTaBICHUI O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTAaHUE
OEepeKHOTO OTHOIIECHUS K OKPYXKAIOIIeH MpUPOAHOU cpene. B mporpaMme 1mo OHOJOTHH TakKe MOKa3aHbI
BO3MOJKHOCTH y4eOHoro npeameta «buonorus» B peanusanuu TpedoBanuii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METAIlPEIMETHBIM U MPEIMETHBIM pe3ylibTaTaM OOy4YeHHs U B (JOPMHUPOBAHMH OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHOM 1EATEIbHOCTH 00YYaIONINXCS [0 OCBOCHHUIO COAEp KaHMs OMOJIOTUYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus.

VYueOupiii mnpeamer «buosorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUs —3aBeplIacT
Oouosnoruueckoe oOpa3oBaHHME B INKOJIE M OPHEHTUPOBAH Ha paCUIMPEHUE U YIUIyOlieHue 3HaHHi
oOyyarouuxcs O KUBOM MPUPOAE, OCHOBAX MOJEKYISPHOW M KJIETOYHON OMOJOrMH, SMOpPHOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenune yweOHoro mpenmera «buonorus» Ha yriiyOJeHHOM YpPOBHE OpHUEHTUPOBAHO Ha
MOJArOTOBKY OOy4aroIMXcs K IOCIEAYIOIEMY IMOJIy4YeHUI0 OMOJIOrMyeckoro oOpa3oBaHMs B By3aX WU
OpraHu3alUsaX CpeAHero npodeccuoHaibHOro oopasoBanus. OCHOBY €ro cojepKaHHs COCTABIISIET cCUCTEMa
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX IpU  M3Y4YEHUM  OOY4arOIMMHUCS  COOTBETCTBYIOILUX
CHCTEMaTHYEeCKHX pa3zeioB OMOJIOTMU Ha ypOBHE OCHOBHOrO oOuiero oOpasoBanus, B 10—11 kiaccax stu
3HaHUS TOJIy4aroT pa3BUTHE. Tak, pacIIMpeHbl U YriayOjieHbl OWOJIOTUYECKHE 3HAHUSA O PACTECHUSX,
KHUBOTHBIX, I'pHU0OaxX, OaKTEpHUsIX, OpraHU3Me YeJIOBEKa, OOLINX 3aKOHOMEPHOCTSX JKU3HH, JIOTIOJHUTEIBHO
BKJIFOYEHbI OMOJIOTMYECKHE CBEICHMS TNPUKIAJHOTO M IOHUCKOBOIO XapakTepa, KOTOpbIE MOKHO
UCIOJb30BaTh KaK OPUEHTHPBI JUIS MOCHeayromero Beidbopa npodeccun. Bo3moxHa Takke HWHTErparus
OMOJIOTUYECKUX 3HAaHUH C COOTBETCTBYIOIIMMHU 3HAHUSAMM, TOJTYUYEHHBIMU OOYYaIOIIMMHUCS TIPU U3YUEHUHU
¢bu3uKH, XUMHUH, Teorpadguu 1 MaTeMaTUKH.

CtpykTypa mporpammsl 1o ydyeOHomy mnpenmety "buonorus” oTpakaeT CHCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBIN MOXO0/IbI K U3y4eHuIo 6nonoruu. CoriiacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIE JUISl KMBBIX CHCTEM Pa3HOrO YPOBHS OpPraHM3AlMH, HBOJIOIMHA OPraHUYECKOro MHpa Ha
3emiie, cOXpaHEHHUs] OMOJIOTMYECKOro pa3HooOpasusi ruiaHeTsl. Tak, B 10 kiacce M3ydaroTCsl OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOH OHOJOrHM, SMOPHOJIOTHMM M OHOJOTMM Pa3BUTHUS, T€HETUKU U CEJEKIHH,
OMOTEXHOJIOTMM M CHHTETHYECKOW OMOJIOTHH, aKTyalIM3HPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHMKe,



300JI0TUH, aHATOMHH, (pu3nosIoruu 4enoBeka. B 11 kimacce M3ydaroTcsi SBOJIIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yueHHue o onocdepe.

VYueOHblii nipeamer «buoNOrHs) MpU3BaH OOECIEUUTh OCBOCHHE OOYYAIOIIUMUCS OHUOJIOTHUYECKUX
TEOpPUN U 3aKOHOB, UAEH, NPUHUMIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPa, 3HAHUH O CTPOEHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSX KIETKH, OpraHW3Ma, MOIMYJISIHH,
OMOIIeH03a, PKOCHUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIEIOBAaHHUAX B
OMOJIOTUH, TIPUKIAIHBIX ACHEeKTaX OWOJIOTMYECKUX 3HaHWW. s pa3BuUTHS WM MOIIEp)KaHUS HHTEpeca
oOyyaromuxcss K OWOJIOTMM HapsAAy CO 3HAUYUTEIBHBIM OOBEMOM TEOPETHYECKOrO MaTepuaia B
COJIEp’KaHUU IIPOrPaMMBbI IO OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJICHUS U Pa3BUTHS
TOM WM HHOM oOjacTu OMONOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyO€KHBIX YUYEHBIX B pEILECHUE
BOXHEUINX OMOJIOTHYECKUX U IKOJOTHYECKHX MPOOIEM.

enp wn3yuenust ywyeOHoro mnpenmera «buosorus» Ha yriyOlnEHHOM YpOBHE — OBJIQJICHUE
00y4aroUMMUCS 3HaHUSAMU O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHU3alluy KUBbIX CHCTEM PAa3HOrO paHra
U pUOOpeTeHne YMEHUI UCTIONIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpeAeNEHHON 00IacTH
npodeccHoHaIbHON JesITebHOCTH, CBSI3aHHOW C OMOJIOTHeN, WM K BbIOOpY y4eOHOro 3aBeleHUs s
MIPOJIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHus.

JlocTiokeHWe 1enu u3ydeHus ydeOHoro mpeamera «buomorms» Ha yriayOn€HHOM  ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONNX 3a7ay:

OCBOCHHE OOYJAIOMIMMHUCS CHCTEMBbl OHOJIOTHYECKMX 3HAaHWUH: 00 OCHOBHBIX OHOJIOTHYECKUX
TCOPUAX, KOHICIIIHUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMCPHOCTAX U MpaBUJIaX, COCTABIAIOIINX COBPEMCHHYIO
€CTeCTBEHHO-HAYYHYI0 KapTUHY MHpa; O CTPOCHUH, MHOTOOOpa3MM W OCOOCHHOCTSAX OWMOJIOTHYECKUX
cucteM (KJIETKa, OpraHu3M, MOMYJSIs, BUJ, OMOreoreHo3, Onocdepa); O BBIAAMOIIMXCA OTKPBITUAX U
COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCS C METOAaMH IIO3HAHHS >KMBOH IPHPOJBI: HMCCIEIOBATEIbCKIMU
METOJIlaMU OHMOJIOTHYECKHX HayK (MOJEKYJISIPHOW M KJIETOYHOW OWMOJOTHH, SMOPHOJOTHH W OHOJIOTHH
pa3BUTHS, TCHETUKHM M CEIICKIUH, OHOTEXHOJOTHH W CHHTETHYECKOW OWOJIOTHUH, TaJICOHTOJIOTHH,
9KOJIOTUH); METOJIAaMHU CaMOCTOSTEIILHOTO TIPOBEJICHHUSI OMOJIOTUYECKUX MCCIICIOBAHUN B JIAOOPATOPUH U B
npupoje (HaOroIeHe, U3MEPEHUE, IKCIICPUMEHT, MOICIHPOBAHHKE);

OBJIaZICHHE O0YYAIOMUMICS YMEHUSIMHU: CAMOCTOSTEIILHO HAXOUTh, aHAJTU3UPOBATh M UCIOJIH30BaTh
OMOJIOTHYECKYI0 HH(MOPMAIIMIO; TI0JIB30BATHCSA  OHMOJIOTMYECKOH TEPMHUHOJOIMEH W CHMBOJIMKOI;
YCTaHABJIMBATh CBS3b MEKIY Pa3BUTHEM OHOJIOTHH WU COIHATBHO-IKOHOMHYECKUMH U 3KOJIOTHUCCKHUMU
npoOiieMaMH  YeJ0BEYECTBA; OICHMBATh IOCICACTBUS CBOEH JEATEIBHOCTH II0 OTHONICHHIO K
OKpY)KaIOIIeH MPUPOIHOW cpeae, COOCTBEHHOMY 3I0POBBIO M 3J0POBBIO OKPYKAIOIIUX JIFOMCH;
000CHOBBIBATh M COOJIOAATH MEPHI MPOPHIAKTHKH HH(PEKIMOHHBIX 3a00JICBaHMI, IpaBUia TOBEICHHUS B
npupojic U obecredeHus: 6e30MacCHOCTH COOCTBEHHOW JKU3HEICITEIbHOCTH B YPE3BBIYAWHBIX CUTYAIHUAX
MPUPOJHOTO M TEXHOI'CHHOTO XapakTepa, XapaKTepH30BaTh COBPEMEHHbBIC HAyYHbIC 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 HUCCIICAOBaHUA, TIPOBCACHUA SKCIICPUMCHTAJIBHBIX
HCCHCHOB&HHﬁ, peuICHus OHOJIOTHYECKUX 3aa4, MOJACIINPOBAHUSA OMOJIOTHYCCKHX 00BEKTOB U IMPpOLECCCOB;

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

npuobpereHue  OOy4yalOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBHOM  MPHPOJIOTNIOJIE30BAHUH
(cobmofieHne TpaBWI TOBEICHHUS B IPHUPOJE, OXPaHbl BUAOB, 3KOCHUCTEM, Ouocdepsl), COXpaHECHHU
COOCTBEHHOTO 37I0POBbS M 370pPOBbS OKPYXKAIOLWMX JioAed (coOmromeHuss Mep NpoQHIAKTHKH



3a00JieBaHMiA, 0OecIiedeHEe OE30MaCHOCTH KU3HEACATEIPHOCTH B YPE3BBIYANHBIX CUTYAIUSIX TPUPOTHOTO
U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE WCIOJb30BAHUS OWOJIOTHYECKUX 3HAHMA W YMCHHHA B
MMOBCEIHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUH Ui OCO3HAHHOTO BbIOOpa 0OyYarOMMMUCS WHAMBUIYAIBHON 00pa3oBaTeNbHOM
TPAaeKTOPUHU,  CHOCOOCTBYIOIIEH  TOCIENyoOUeMy  NpPO(PECcCHOHATBHOMY  CaMOOIPEICICHHIO, B
COOTBETCTBUY C HHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSIMH PETHOHA.

OOliee 4YMCIO YacoB, OTBEJCHHBIX HA HM3YYCHHE OMOJIOTHM HAa YIJIyOJICHHOM YPOBHE CPEIHErO
obmiero oopazopanwsi, cocraBisieT 204 daca: B 10 kimacce — 102 gaca (3 waca B Hezeno), B 11 kmacce — 102
yaca (3 yaca B HEZCIIIO).

Ot6op opraHu3anMOHHBIX (OPM, METOJOB M CPEICTB OOy4deHHUs OWOJOTHU OCYIIECTBISIETCS C
Y4E€TOM CIIeNU(PUKU €ro CoJepKaHusl M HAMPaBIEHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYECKOTO 00pa30BaHUs
B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIIOBUEM NPU 00YYEHUH OMOJIOTMH Ha YriiyOJIEHHOM YpOBHE SIBJISIETCS IPOBEICHHE
1a00paTOpHBIX U MpakTHYEeCKUX paboT. Takke ydacTue 0OOydaroIMXCsl B BBIIOJIHEHMM IMPOEKTHBIX U
y4eOHO-HCCIIEeI0BATENBCKUX PAaOOT, TEMATHKA KOTOPBIX ONPEAENISIEeTCs YUYUTEIEM Ha OCHOBE MMEIOIIUXCS
MaTepHUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue MPOTPaMMBbI, BBIICJICHHOE KYPCU8OM, HE BXOIUT B TMPOBEPKY TOCYIAPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHnHass OuoJioruss — KOMIUIEKCHass Hayka. KpaTkas wucTopusi pa3BUTHs OHOJIOTHU.
Buosornyeckne Hayku M m3ydaemble UMHU NpoOnembl. DyHIaMEHTaIbHBIE, MPUKIAJHBIE M TIOMCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouonornu B (HOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa.
IIpodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHUE OMOJIOTUM B IMPAKTUYECKOW AEATEIbHOCTU YeIOBEKa:
MEAUIINHE, CEJIbCKOM XOSHfICTBe, IMPOMBIINIJICHHOCTHU, OXpaHe MMPUPOABbI.

JdeMoHcTpanuu

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

Tabauie! u cxembl: «CBsi3b OMOJIOTHH C APYTUMU HayKamuy, «CrcTeMa OMOJIOTHYECKUX HAyK».
Tema 2. JKuBble cucTeMbl M X H3yYeHHUE

KuBple cucTeMBI Kak npeaMET H3YUCHUA ouojyorun. CBOWCTBA JKUBBIX CHCTEM: CANHCTBO
XUMHYECKOTO CoCTaBa, AHUCKPETHOCTh H ILECJIOCTHOCTBH, CJIIOKHOCTb W YHOPAAOYCHHOCTH CTPYKTYPHI,
OTKPBITOCTH, CaMOOpraHusanusa, CaMOBOCIIPOU3BEACHUE, pa3apaKUMOCTb, HU3MCHYHMBOCTH, POCT U
Pa3BUTHUC.

YPpOBHH OpraHU3alluK KUBBIX CHCTEM: MOJICKYJSPHBIM, KICTOUHBINA, TKAHEBBIH, OPraHU3MECHHBIN,
MOMYJISAIIMOHHO-BUJIOBOM,  AKOCHUCTEMHBIH  (OMOTECOLICHOTHYECKHUIA), OorocdepHbIi. [Tpomeccsl,
MIPOUCXOJISIIINE B JKUBBIX cucTeMax. OCHOBHbBIE NMPH3HAKH KUBOTO. JKHM3HB Kak (hopMa CyIIeCTBOBAaHUS
MaTepuu. Hayku, u3yJaroniue >KuBbie CUCTEMBI Ha Pa3HBIX YPOBHSIX OPTaHU3AIHH.

HSy‘IeHI/IC )KUBBIX cHCTEM. MeTobl OHOJOTHYECKO HAayKH. Ha6J'IIOI[CHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, CHUCTCMATHU3alud, MCTaaHAJIU3. IlousTe O 3aBUCHMMOM M HE3aBUCHUMOI nepeMeHHoﬁ.
HJ'IaHI/IpOBaHI/Ie OKCIICpUMCHTA. ITocTanoBka u IIPpOBCPKA I'MIIOTE3. Hy.]'IeBaH runote3a. [lonsatue BH60pKI/I u
eé JOCTOBCPHOCTD. Pa36poc B OHOJIOTMYECKHX JaHHBbIX. OHGHKa JOCTOBCPHOCTH TIOJYYCHHBIX
PE3YyJIbTATOB. HpI/I‘-II/IHBI HCKAKCHUS PC3YJIbTATOB DKCIICPUMCHTA. IloHsTHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubl u_cxembl: «OCHOBHbIE NPU3HAKU KH3HW», «buonormdeckue cuctemsl», «CBoHcTBa
KHUBOW MaTepum», «YpPOBHU OpraHu3alllM >KUBOWH MPHUPOJbI», «CTpoeHHE XKUBOTHOW KIETKH», «TKaHU
KHUBOTHBIX», «CHUCTEMBI OpPraHOB YeJIOBEYECKOro opranusMan, «buoreonenos», «buocdepay, «MeToasl
U3Y4EHHUS KUBOM NPUPOIBD».

O6opynoBanue: nabopatopHoe 00OpyAOBaHWE MJisi TPOBEACHUS HaONIOIECHUN, W3MEpPEeHH,
AKCIIEPUMEHTOB.

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



Tema 3. Buogorus KjieTku

Krnetka — cTpykTypHO-(QPYHKIIMOHAIBHAS €IWHUIA JKUBOTO. VICTOpUS OTKPBITHS KICTKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneitaen, P. BupxoB). OcHOBHbIE MON0XKEHUS
COBPEMEHHOU KJIETOYHOU TEOPUHU.

MeToapl MOJIEKYISIPHOW U KJIETOYHOM OMOJIOTUM: MUKPOCKOTHS, XpoMarorpadus, snexrpodopes,
METO]I MEYCHBIX aTOMOB, U depeHnanTbHOe eHTPH(PYTUPOBAHUE, KYIbTHBUPOBAHHUE KIETOK. M3)yyeHue
QuKrcuposannvix Klemokx. DIEKTPOHHAass MUKpockonus. Kougokanvnaa muxpockonus. Bumanvhoe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabauiel 1 _cxembl: «CBETOBOW MUKPOCKOI», «JIEKTPOHHBIM MUKpockomy», «McTopus pa3BuTus
METO0/I0B MUKPOCKOITUI.

OO6opynoBaHWe: CBETOBOM  MHUKPOCKOI, = MHUKpPOTIpEenaparbl  PAacTUTEIbHBIX, JKUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IpakTnyeckass pa6ora «/3ydeHue MeTONOB  KJIETOYHOM  Ouonoruu  (xpomarorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [ILP)y».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOdJIEMEHTh. Boma u e€ posib Kak
pacTBOpUTENA, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOperynsauuu. MuHepaibHble
BEIIECTBA KJIETKH, UX Onosioruyeckasi posib. Pojib KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTKH. buonornyeckue mnonumepsl. beiaku. AMHUHOKHCIOTHBIN cOCTaB
6enkoB. CTpykTyphl O6enkoBOM Mosekynbl. [lepBuuHas cTpykTypa Oenka, mentuaHas cBsi3b. BTopuuHas,
TpeTH4Hasi, 4YeTBepTUYHas CTPYKTypbl. J[lenarypamus. CsoiictBa OenkoB. Kitaccudukanus OenkoB.
buonoruueckue pynxium 6enxoB. [Ipuonsi.

VYrineBoapl. MoHOcaxapuabl, IUCaxapuibl, OJHMrocaxapuibl W monucaxapuapl. OOmui maaH
CTpOeHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIrieBoJ0B. buonorndeckue GyHKIINMHN YTIEeBOIOB.

Jlunuaer. T'wapodunsHO-THIPOGOOHBIE CcBo¥icTBa. Kiaccudukamus munuaoB. Tpuriamiepubl,
dbocdonunuabl, Bocku, ctepouabl. buonornueckue Gynkuuu aunuaos. OOmue cBoiicTBa OMOJIOTUYECKHX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunnossie xkucnotel. JJHK u PHK. Crpoenne nyknenHoBsix kucinot. Hykneotunsl. IIpuHnmn
koMmIuieMeHTapHocTU. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiiHas cnupanb. MecToHaxokJeHue U
ounonornueckue ¢pynkuuu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne mosekynsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue GpyHKIMH
AT®. BoccraHoBlIEeHHbIE TEPEHOCUYMKH, HUX (YHKIMH B KIETKE. Jpyeue Hykaeozuompugocghamol
(HT®). CexennpoBanue JHK. Memoovr cenomuxu, mpanckpunmomuxu, npomeomuxu. CTpyKTypHast
Ouosorusi: OMOXUMHUYECKHE U OMO(PHU3UYECKUE HMCCIEIOBAHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbI
ouomoutexyn. Moodenuposanue cmpykmypvl u yHKyuii Ouomonexyn u ux xomniexkcos. Komnviomepmoiii
OU3aliH U OP2aHUYECKUll CUHMe3 OUOMOIEKYl U UX HENPUPOOHBIX AHANO206.

JdeMoHcTpanuu



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

[lnarpammbl: «PacnipeneneHne XMMHUYECKUX JJIEMEHTOB B HEXUBOW mpupoie», «Pacmnpenenenue
XUMHUYECKUX DJIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabIMIa XUMHUYECKUX AIIEMEHTOBY», «CTPOCHHE MOJEKYIIbI
BOJbI», «BemectBa B coctaBe opraHu3MoBy», «CTpoeHue MoJeKynbl Oenkay, «CTpYKTyphl OEIKOBOM
MoOJIeKynbl», «CTpoeHHne MOJIeKysl yrieBojioBy», «CTpoeHue MojeKya JunuaoB», «HyknenHoBbie
KUCIOTh», «CTpoenue Moiekyinsl ATD».

O6opynoBaHue: XUMUYECKast Iocy1a 1 000pyJ0BaHUE.
JlaGopaTopHasi padora «OOGHapyxeHHe OETKOB € IOMOIIbIO KAU€CTBEHHBIX PEAKIIUID.

JladbopaTopnasi pa6ora «lccienoBaHne HYKIEHMHOBBIX KHCJIOT, BBIJIECICHHBIX W3 KIETOK
PA3JIMYIHBIX OPraHUu3MOB).

Tema S. Ctpoenne n pyHKIUN KIETKH

Tumbl  KJIETOK: dyKapuoTHUeckas W mpokapuoTudeckas. CTpyKTypHO-(GYHKIIMOHATBHBIC
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTuueckoil kietku. Kierouynas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOCHHS TEeTepPOTPOPHOM M aBTOTPOGHON MPOKAPHUOTHUECKUX KIETOK. MECTO W poJib MPOKApPHOT B
OMoILIEHO3aX.

Ctpoenne " (PyHKIMOHMPOBAHHUE JSYKApUOTHYECKOW KieTku. [lmasmatmyeckas wmemOpaHa
(razmanemma). CTpykTypa Iuta3MaThdeckod MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHYECKYIO
MeMmOpany: maccuBHBIN (muddysus, obmeru€nnas auddysus), akKTHBHBIN (MIEPBUYHBI U BTOPHYHBIN
aKkTUBHBIN TpaHcnopT). [loaynponunaemocts MemOpanbl. Pabota HaTpuii-kaaueBoro Hacoca. DHIOLUUTO3:
MUHOLMTO3, daronuTo3. Jk3ouuto3. Kierounas crenka. CTpykTypa U (YHKIUU KIETOYHOW CTEHKH
pacTeHui, TpuboB.

Huronnazma. Iluto3osb.  Llutockener. JIBwkenue mutomiasmel. OpraHouwabl — KIETKH.
OpnoMeMOpaHHbIe OpraHOUbI KIETKH: sHAomIazmatuueckas cetb (D11C), annapar ['osbmku, TM30COMBI,
ux cTpoeHue u QyHKIuu. B3anMocBsa3b 0lHOMEMOpPaHHBIX OPraHOUIOB KiIeTKH. CTpOeHHE TpaHylIIpHOTO
petuxkynyma. Mexanusm nanpasienus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX 0einkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['maakuii (arpanysaspHbIN) SHIOMIa3MaTHUYeCKUil peTukyiayM. CekpeTopHas (yHKIHS anmapaTa
lonpmxu. Moougurayua 6benkos 6 annapame [onvoocu. Copmuposka 6Oenkos 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. Mapaynuc). Ctpoenne U (GyHKIUH MUTOXOHIPUIN U
wiactua. [lepBuuHble, BTOPHYHBIE U CI0XKHBIE TIACTUAB! (POTOCUHTE3UPYIOIIUX YYKAPUOT. XJIOPOILIACTHI,
XPOMOIIACTHI, JICHKOIIACThI BBICUIMX PACTEHUH.

HememOpanubie opranoupl kietku CTpoeHHE W (YHKIIUHM HEMEMOPAHHBIX OPraHOUIOB KIIETKH.
PuGocomsl. IIpomescymounvie Gunamenmol. MukpoduiaMeHTbl. AKMUHOBLIEMUKPOPUIAMEHMBL.
Mplieynble  KIETKH. AKMUHO8ble KOMNOHEHMbl HembluleyHblx Kiemok. Mukporpyoouku. KietouHslit
1eHTp. CTpoeHHUe U JBIKEHHUE KTYTHKOB U PeCHUYECK. MUKpPOTPYOOUKH ITUTOIUIa3Mbl. L{eHTpronb. henku,
accoyuuposantvie ¢ MUKpoguiamenmamu u Muxpompyooukamu. Momophuie 6enxu.

Snpo. O6onouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIMIKYA, UX CTpOoeHHe U (QyHKUUHU. SInepHbIN
6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE paCIONOKEHUE XPOMOCOM B MHTEP(a3HOM sipe. Dyxpomamun u



eemepoxpomamun. Bbenku XpoMaTHHAa — THCTOHBL. JuHamuka soepHoti 06010uKu 6 mumose. A0epHbii
Mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT (pacTUTEIbHOM,
KUBOTHOM, TpUOHOI1).

JdeMoHcTpanuu
Hoptpetst: K.C. MepexkoBckuit, JI. Maprymuc.
Tabmuuer u cxembl: «CTpOCHHE SYKAPHOTHYECKOH KiIeTKn», «CTpoeHHe >KMBOTHOW KIETKN,

«CTpoeHHe pacTUTEIbHOU KIETKN», «CTpoeHrEe MUTOXOHIpUMNY, «Sapo», «CTpoeHne MpOKapuOTUYECKOM
KIIETKH».

O60opynoBaHKe: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pacTUTEIbHBIX, MXUBOTHBIX KIIETOK,
MUKpOTpenapaTbl 0aKTepHaIbHbIX KIETOK.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus KIIETOK pa3JIMYHbIX OPTraHU3MOBY.

IMpakTnuyeckas padora «/3ydyeHne CBONCTB KIETOYHON MEeMOpaHbI».

Jla6opaTopuasi padora «/ccnenoBanue mia3Moin3a 1 Jeria3MoiIn3a B PACTUTENIbHBIX KIIETKaX).
IIpakTnyeckas padora «/3ydyeHue ABMKEHUS UTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHne JHEPruM B KJIeTKe

AccuMmwIAnMs M JAUCCUMWISIIMSL — JIB€ CTOpOHBbI MeTabonu3ma. Tumbl oOMeHa BeIIECTB:
aBTOTPO(HBIA M TETEpPOTPO(HBIA. YdYacTHe KHUCIOpPOJa B OOMEHHBIX MpoIeccax. DHEPreTHUIECKOE
obecrieuenue kietku: npeBpanieHue AT® B oOMeHHBIX mporieccax. DepMEeHTATUBHBIN XapakTep peaKiuil
KJIeTouHOro Merabonuszma. DepMeHTHI, WX CTpPOeHHUE, CBOMCTBA M MexaHu3M JeiictBus. KodepmeHT.
Otnnuust (pepMEHTOB OT HEOPraHMYECKHUX KaTalu3aTopoB. benku-akTuBaTophl U OEIKU-MHTUOUTOPHI.
3aBUCUMOCTH CKOPOCTH (PepMEHTATUBHBIX PEAKLUN OT pa3INUHbIX (PaKTOPOB.

[TepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKE. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU
gdomocunmes y b6axmeputi. Ceemocoouparowue nuemeHmsl U NUSMEHMbl PeaKyuoHHo2o yeHmpa. Poib
XJIOpoIUIacToB B mpouecce (orocunre3a. CBeroBas u TeMHOBas (asbl. Qomoovixanue, Cs, Cs. u CAM-
munvl pomocunmesa. IlponykTuBHOCTh (poTOCcHMHTE3a. BriusHue pa3nuuHbIX (DAaKTOPOB HA CKOPOCTh
dboTocunTe3a. 3HaUeHUE (DOTOCUHTE3A.

Xemocunre3. Pa3HooOpaszue OpraHu3MOB-XEeMOCHHTETHKOB: HHUTPUGUIMPYIOIIHE OakTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAaUEHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bungel Opoxenus. I[IpoaykTel OpoXeHMssT M HMX HCHOJIb30BaHUE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENN OOJIE3HEH.

A3pO6HI>IC OpraHu3MBblI. OTallbl OHEPTCTUYCCKOTO oOMeHa. IloaroroButenbHbIN 3Tan. I IHKOIN3 —
6eCKI/ICJ'IOpOI[HOC PpaciCIICHUE T'TFOKO3bI.

buosiorndyeckoe OKHCIEHHME, WIM KIETOYHOE JbIXaHue. Ponb MHTOXOHIpUH B mpoleccax
O6uonornyeckoro okucinenus. Llukmuueckue peaknuu. OxucnurtensHoe ¢docdopunarpoBanue. Iuepeus
Mmembpannozo epaduenma npomornos. Cunmes AT®: paboma npomonnou AT®-cunmasel. Ilpenmyiecrsa
a’po0OHOr0o MyTH 0OMEHa BEIIECTB Mepe]] aHadpOoOHBIM. DPPEKTUBHOCTH SHEPTETUYECKOT0 OOMEHA.

JdeMoHcTpanuu



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

Tabnuier u cxembl: «@oTocHHTE3», «DHEPreTUUecKuii oOmMen», «brocunTe3 Oenkay, «CTpoeHue
dbepmenTay, « XeMOCHUHTE3Y.

O6opynoBaHKEe: CBETOBOM MHMKPOCKOI, OOOpYJOBaHHE ISl NPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGopaTopHasi padora «/3yyeHue KaTaJuTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha THpuUMeEpe
aMuIIa3bl WM KaTajasbl)».

JlaGopaTopHuasi padora «/3yuenue (epMeHTaTHBHOIO paclIeleHUs] NepoKcHua BOJOpoJa B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX).

JlaGopaTopHasi padora «CpaBHEHHE POLECCOB (DOTOCHHTE3A U XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUS».

Tema 7. HaciienctBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakmun marpuyHoro cuuTe3a. [IpUHIIMIT KOMIUVIEMEHTApPHOCTH B PEAKIHMSIX MATPUYHOTO CHHTE3A.
Peanmuzamust wacnenctBeHHOW wuHpopManuu. ['€HETHYECKHUH KOJ, €ro CBOWMCTBA. TpaHCKpUIIIAS —
MatpuuHblii cuHTe3 PHK. IIpuHOMNBI TpaHCKpUIIIKMK: KOMIUIEMEHTApPHOCTh, AHTHIIAPAJUIEIBbHOCTD,

acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranpl. Yuactue tpancroptasix PHK B 6nocunTtese 6enka. YcinoBust OnocuHTe3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e Oelka.

Cospemennvie npeocmagnenus o cmpoenuu eenog. OpraHuzaiusi reHoMa y IpoKapuoT U 3YKapUoT.
Perynsuusi aktuBHOCTH TeHOB y mpokapuoT. ['mnote3a omepona (®@. XKako0O, XK. Mano). Monekyraprvie
MeXanuzmbl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul cenos. Perymnsaius
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHblit romeocTas.

Bupycel — HeksieTouHble (POPMBI KU3HU U 0OIUraTHele napa3utbl. CTpOeHHE MPOCTHIX U CIIOKHBIX
BHPYCOB, pPETPOBHpPYCOB, Oakrepuodaros. Kusneunnviti yuxn JHK-cooepocawux eupycos, PHK-

cooepoicawux supycos, bakmepuogazos. Odbpamuas mpancKpunyus, pesepmasd, UHmezpasd.

BupycHbie 3aboneBanusi uenoBeka, >KUBOTHBIX, pacTeHuit. CIINI, COVID-19, coumanbHble U
MEJIUIIMHCKUE TTPOOIIEMBI.

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

JdeMoHcTpanuu

Hoptpersl: H. K. Konbuos, JI. . UBanoBCKui.

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

IIpakTuyeckas padora «Co3gaHue MOJEIH BUPYCA».

Tema 8. ZKu3zHeHHBIN HUKJ KJIETKH



Knerounslii muki, ero mepuonsl u perymsius. Marepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
npoTtekarmux B uHTepdasze. [loaroroBka kietku k aeneHuro. [IpecuHTeTHYECKHiA (TOCTMHUTOTUYECKUN),
CHHTETHYECKUH M MOCTCUHTETUYECKUH (IPEeMUTOTHYECKUI) TepHoabl UHTEP(Da3bI.

Marpuunsiii cunte3 JJHK — perumkanusa. IIpunnuns! permmmkanuu IHK: KoMIuieMeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUNApaLIenbHOCTh. MexanusMm perumkanuun JIHK. Xpomocowst.
Crtpoenue xpomocom. Teromepsl U TeroMmepasa. XpoOMOCOMHBIA HA00OP KIETKH — KapUOTHIIL. JUMIoMaHbIN
U TaIuIOUIHBIA Habopbl XxpoMocoM. ['oMonoruuHbie XpoMocoMBl. [10J10BbIE XpOMOCOMBI.

Henenne kimetkun — Muto3. CTaguu MHUTO3a W MPOUCXOJSIIME B HUX MPOILECCHl. THIBI MHUTO3A.
Kapuokunes u uutoknues. buomornuyeckoe 3Ha4eHUE MUTO3a.

Perymsiiust MUTOTHYECKOTO IUKIIA KIETKH. [IporpaMMupyemast KJIeTouHast THOeh — arornTo3.

Knerounoe sizmpo, XpomocoMmbl, (yHKIHOHabHAs TeHOMUKA. Mexanusmbl  npoaugepayuu,
oughgepenyuposxu, cmapenus u eubenru kiemok. «L{ugpposas kiemka» — ououHgopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabauie! u cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CTpoeHne xpomocom», «Permkanus
JTHK».

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

JladopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

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

Tema 9. Ctpoenue n pyHKUMM OPraHu3MoOB

buonorunueckoe pa3H006pa3He OPraHnu3MoB. O,Z[HOKJ'IGTOLIHBIG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC
OPraHru3MEbI.

OcobOeHHocTH CTPOCHUA U KU3BHCACATCIBHOCTH OJHOKJICTOYHBIX OPraHMU3MOB. BaKTepI/II/I, apxeu,
OAHOKIJICTOYHBIC FpI/I6bI, OJHOKJICTOYHBIC BOJAOPOCIIH, APYTUC ITPOTHUCTHI. KonoHnunanpHbIe OpPraHnu3Mhbl.

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

Tkanu pactenwii. Turbl pacTUTEIbHBIX TKaHEH: oOpa3oBaTenbHasl, MOKPOBHAs, IMPOBOJIIASL,
OCHOBHasi, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (QYHKUMH M paCIONOXKEHUS TKaHeW B opraHax
pacTeHuN.

TkaHH JKMBOTHBIX M 4YelOBeKa. THIBI KUBOTHBIX TKaHEH: OIUTCIINAIbHAasA, COCAMHUTCIIbHAA,
MbIIICYHAsA, HCPBHA. OcobeHHOCTH CTPOCHHA, (I)YHKLII/Iﬁ " PpaCIIOJIOKCHUA TKaHEW B OpraHax >XUBOTHBIX U
YCJI0BCKaA.

OpFaHLI. BereratuBabile 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 MHOTIOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHYTpeHHUN ckeneT. CTpOEHHE U TUIIBI COEAMHEHNS KOCTEM.



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

IIuTanue OpraHnu3MoB. HOI‘JIOH.[GHI/IG BOIbI, YTJICKUCIIOIO Tra3a W MHUHCPAJIIbHBIX BCHICCTB
pacteHusMu. IluraHue >KUMBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPHUKIETOYHOE mNHIneBapeHue. Ilutanue
IIO3BOHOYHBIX KHUBOTHBIX. OTIICJII)I MUIICBAPUTCIIBHOTO TpakKTa. HI/IHIeBapI/ITCJH)HI)IG KCJIIC3BI.
[InmeBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opranusmoB. Jlpixanuwe pactenuil. [pixanue >xuBoTHBIX. Juddysus razoB uepes
MOBEpPXHOCTh KiIeTkH. KoxkHoe apixanue. [lprxarenpHas moBepXHOCTh. JKabepHoe M JIErOYHOE JIbIXaHUE.
JlpixaHue TMO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLNMOHHOE YCIOXXKHEHHE CTPOCHHUS JETKUX
MMO3BOHOYHBIX JKMUBOTHBIX. JlpIXaTelbHAasi CHUCTEMAa 4YelOBEKa. MeXaHU3M BEHTWISIUUM JETKUX Yy MTHI] U
MJIEKOTIUTAIMKX. Perymsaius npixanus. [[pxatenbHbie 00BEMBI.

TpancnopT BemecTB y OpraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI pacTeHUH. TpaHCHOPT BELIECTB Y
KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOcHas cucTtemMa MO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. Cepale, KpOBEHOCHbIE cOCylbl U KpoBb. Kpyrum KpoBooOpalieHHs. OBOJIOLHUOHHbBIE
YCIIOKHEHHSI CTPOEHHUSI KPOBEHOCHOM cHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u e€ perysuusi.

Beinenenue y opranusmoB. Beinenenue y pacrenuil. Boinenenue y xuBOTHbIX. COKpaTHUTENbHBIE
Bakyonu. Opransl BeiaeneHus. OuabTparus, ceKperus 1 00paTHOE BCAChIBAHWE KaK MEXaHU3MBI PaOOTHI
OpraHoB BblJieNieHHs. CBsI3b MOJIOCTH TeJla C KPOBEHOCHOM M BBIJACIUTEIBLHON cUcTeMamu. Beigenenue y
MMO3BOHOYHBIX KMBOTHBIX M 4enoBeka. [louku. Ctpoenune u ¢pynknuonupoBanue Hedpona. OOpazoBaHue
MOUYH y YEJIOBEKA.

3ammTa y OpraHuM3MOB. 3alluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W ITMCTHI
NpOCTEUIINX. 3aluTa Y MHOTOKIETOYHBIX pacteHuil. Kyrukyna. CpeacTtBa MacCMBHOM M XMMHUYECKOU
3amuThl. OUTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIEC. 3alUTa OpraHu3Ma OT
Oosezneit. UmMMyHHast cuctema uesnoBeka. KieTouyHbId M TyMOpajdbHBIM UMMYHHUTET. BpoXKI€HHBIN W
pUoOpeTEHHBIN crienuPuiecKkuii UMMYHUTET. Teopusi KIIOHAIBHO-celeKTUBHOr0 nMMmyHuTeTa (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocrmanurenpHbie OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO UMMYHHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

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

HepBHaﬂ CHUCTEMA U pe(bJ'IeKTopHaH perymsnus 'y JXKUBOTHBIX. HepBHaﬂ cuctemMa U €€ OTJICIHbI.
9BOJ’IIOI_II/IOHH06 YCIIOKHCHUE CTPOCHUS HepBHOﬁ CUCTCMbI Y JKHUBOTHBIX. OTI[CJ'IBI TOJIOBHOI'O MO3ra
IIO3BOHOYHBIX XMBOTHBIX. PGQ)HGKC n pe(I)J'IGKTOpHaH ayra. BCSYCJIOBHBIC " YCJIOBHBIC pe(l)J'ICKCBI.

Fwopaanaﬂ peryianuusda 1 QHAOKPUHHAA 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/BapHaSI cucrema.

JdeMoHcTpanuu
Ioprper: U. I1. I1aBnos.

Tabauiet 1 cxembl: «OTHOKIETOYHBIE BOJAOPOCITI», « MHOTOKIETOUYHBIE BOJIOPOCTNY, «bakTepuny,
«[Ipocreiimue», «Opranbl [BETKOBBIX pacTeHUi», «CHUCTEMBI OPraHOB TO3BOHOYHBIX >KHUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pactenwit», «KopHeBbie cuctembl», «CTpoeHHE CTEONs»,
«CTpoeHHe IMCTOBOW TIUIACTUHKWM», «TKaHM KUBOTHBIX», «Ckener denmoBekay, «llumeBapurtenbpHas
cucrema», «KpoBeHocHass cucreman, «JlpixatenbHas cucremayn, «HepBHas cucrema», «Koxay,




«MplieyHasi cucreMay, «BwlaenurenbHas cucreMa», «OHAOKpUHHAs cuUcTeMa», «CTpOEHHE MBILILBIY,
«Ummynuter», «KumeunononoctHele», «CxeMa MNHMTaHUA pacTeHui», «KpoBEeHOCHBIE CHUCTEMBI
II0O3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CrpoeHHe IUlaHapuw», «BHyTpeHHee cTpoeHue
noXxaeBoro 4epBs», «HepBHas cucrema poio», «HepBHas cucrema nsrymkuny», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHas cucrema nruny, «HepsHas cucrema miekonuraromux», «HepBHas
cucTeMa uesnoBekay, «Peduiexcy.

O6opynoBaHKe: CBETOBOM ~ MHKPOCKOII,  MHUKpONpenaparbl  OJHOKJIETOYHBIX  OPIraHU3MOB,
MUKpOINpenaparbl TKaHEH, pakOBHUHBl MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, JKHUBbIE
9K3EMIUISApbl KOMHATHBIX pACTEHUM, TIepOapuu pPAacTEHUM pa3HbBIX OTJIEJOB, BIAXHbBIE IIPENapaThbl
KUBOTHBIX, CKEJIETHl TO3BOHOYHBIX, KOJUICKIMA OECIO3BOHOYHBIX JKUBOTHBIX, CKENET 4YelOBEKa,
o0OpyIoBaHWE s JAEMOHCTPALMU TIOYBEHHOTO M BO3JYIIHOTO MHTAaHUS PACTCHUH, paCIICIUICHUS
KpaxMajga M OenkoB Moj JAelcTBUEM (EepMEHTOB, 00OPYAOBAHHME JUIsl JIEMOHCTPALMU OIBITOB IO
M3MEPEHUIO KU3HEHHOU EMKOCTHU JIETKUX, MEXaHU3MA JIbIXaTeNIbHbIX JBM)KEHUN, MOJIEIH TOJIOBHOTO MO3Tra
Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopuasi padora «/3ydueHue TkaHel pacTeHU».
JladopaTopHas padora «/3ydyeHne TKaHEN KUBOTHBIX).
JladopaTopHas pa6ora «/I3ydyeHrne OpraHoB IBETKOBOT'O PACTEHUS».
Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOKEHHSI OpPraHU3MOB: Oecmojioe (BKJIIOYas BETeTaTUBHOE) W IOJOBOE. Bumis
0ecroJyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISINS, (parMeHTAIHs, KIOHUPOBAHHUE.

[TosmoBoe pasmuoxenue. IlonoBeie kieTku, win rameThl. Meios. Cragum Mmeiiosza. IloBenenue
XpoMocoM B Meito3e. Kpoccunrosep. buosiornyecknii cMbICI Meii03a U MOJIOBOTO Tpolecca. Melo3 u ero
MECTO B KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pas3pute. ['ameroreHe3 y >kuBOTHBIX. [lonoBbie »kene3bl. OOpa3oBaHHe U
pa3BUTHE NOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK.

Omnoa0TBOpeHNE U SMOPUOHAIIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHONIOTHS — Hayka O pPa3BUTHH
opranu3MoB. Mopghoeenez — oOna u3z enasnvlx npooaem smopuonocuu. Konyenyus mopghoeernos u mooenu
mopghoceneza. Crtaauu ->SMOpUOreHe3a JKMBOTHBIX (Ha mpumMepe Jarymku). [Ipobrnenue. Tumsl
npobneHus. /JemepmuHuposanHoe u HedepMuHupogannoe Opodnenue. bracmyna, munsi  Onacmyn.
OcoOeHHOCTH JIpOOJIeHNST MIICKOTUTAIOIIKX. 3apO/IbIIIEBbIe JIMCTKU (TacTpylslus). 3aKiagka OpraHoB U
TKaHeW W3 3apOJBIIIEBBIX JMCTKOB. B3aumHOe BIMsSHME 4YacTell pPa3BUBAIOIIETOCS 3apOJIbIIa
(oMOpuoHanmbHAsT MHIYKIMS). 3akiajka IJIaHa CTPOEHHUS >KUBOTHOTO KaK pe3yabTaT HEePapXUUYECKUX
B3aUMO/JICHCTBUII TeHOB. BnusHue Ha SMOpHUOHANBHOE PAa3BUTHE PA3NTUYHBIX (PAKTOPOB OKpPYKAIOIIEH
cpeapl.

Poct n Pa3BUTHEC KUBOTHBLIX. HOCT3M6pHOHaHLHLIﬁ Nepuoa. HpHMOC U HCIIPIAMOEC PA3BUTHC.
PazButue ¢ MCTaMop(I)OSOM y OCCIIO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HaueHHE
npsAMOro M HEHpAMOIO pa3BUTHUS, UX PACHPOCTPAHCHUC B IPHUPOJL. Tunel pocCTa KUBOTHBIX. q)aKTopBI
peryiisinun  poCrta XHUBOTHBIX MW YCJIOBCKA. CTa,I[I/II/I HOCT3M6pI/IOHaJ'IBHOF0 pa3BUTUA 'y KHUBOTHBIX U
YCJI0BCKaA. HepI/IO,[[BI OHTOI'CHE3a 4YCJIOBCKaA. CTapCHI/Ie " CMEPTH KaK OMOJIOrHYCCKHE MMPOLECCCHhI.

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



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

MexaHu3MBbl peryisiui OHTOI€HEe3a Y PACTEHHUM U )KUBOTHBIX.
JdeMoHcTpanuu
Hoptperst: C. I'. HaBamun, X. [lneman.

Tabmuubel  u  cxeMmbl: «BereratuBHOoe pa3MHOXKeHHe», «THmbl 0ecrosioro  pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMHJAOMOHAAbD, «Pa3MHOXKeHUE 3BIIICHbDY, «Pa3sMHOXeHHE TUIpb), «Meio3y,
«Xpomocombly, «l'amerorenes», «CTpoeHue SHIEKIETKH U crepMmaro3ouna», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsMoe m Hempsmoe pasButue», «Pa3BuTHE MalCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkun», «/[BoliHOE€ OIUIOJOTBOpPEHHME Y IBETKOBBIX pacTeHuil», «CTpoeHHe CeMsH
OJHOJOJIbHBIX W JBYJOJIBHBIX pacTeHUD», «KM3HEHHBIM LUK MOPCKON KamycTbD», «/KU3HEHHBIA LMK
MXa», «/KM3HEHHBI UK NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBI».

O6opynoBaHKe: CBETOBON MUKPOCKOII, MUKPOIIpenaparsl SULIEKIETOK U CIIepMaTo30MI0B, MOIEIh
«uKI pa3BUTHUS JSATYLIKN.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus MMOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaX».

IpakTuueckas padora «BbIsiBIeHHE NPU3HAKOB  CXOACTBA  3apoOJIbIIIed  MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTraHOB PA3MHOXEHUS BBICIINX PACTCHUI».

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

Hcropusi craHOBieHUST W DPa3BUTHS TEHETUKW Kak Hayku. Pabotel I'. Menapens, I'. ne @pwusa,
T. Moprana. Ponp oTedecTBeHHBIX Yy4Y€HBIX B pa3Butuu TeHeThkd. PaGoter H. K. Komprosa, H.
W. BaBunoa, A. H. benosepckoro, I'. JI. Kapmeuenko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETHYECKHE TOHATUS M CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICJIbHBIE TI'€HBI,
albTepHATUBHbIC MTPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UIOTa, TE€TEPO3UT0Ta, YHCTAS
nuHUS, TUOpuAbl, reHoTurl, ¢eHoTur. OCHOBHBIE METOAbl TEHETHKH: TUOPUIOIIOTUYECKHM,
LUTOJIOTUYECKUH, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdeMoHcTpanun

Ioptpetsl: 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 FreHETUYECKUX HCCIET0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzens — 3aKoH eIuHOOOpas3us THOpUAOB
nepBoro mnokojeHus. llpaBuno nomuHupoBaHus. Bropoil 3akoH MeHnzaens — 3aKOH paclIEIUICHUs

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

AHanusupyrouiee ckpemrBaHue. [IpoMexyTouHBI XapakTep HaciaeaoBaHus. Paciieruienue
IIPU3HAKOB IIPYU HETIOJIHOM JOMUHUPOBAHUMU.



JurubpumHoe ckpermmBaHue. Tperuid 3akoH MeEHENs — 3aKOH HE3aBHCHMOTO HACIEIOBAaHUS
npu3HakoB. LluTonorudeckre OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUS.

CuerieHHOe HacnenoBaHue npusHakoB. Padotel T. Moprana. CrerieHHOe HacielIoBaHUE T'CHOB,
HapyIlIEeHUE CLUETUICHUS MEK]ly TeHaMH. XPOMOCOMHas TEOPUS HACJIEICTBEHHOCTH.

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

I'enotun kak nenocrtHas cucrema. llneliorponuss — MHOXKECTBEHHOE JCHCTBUE TI€Ha.
MHoOXeCTBeHHBIN aiienu3M. B3aumojaeicTBue HeayuleNIbHBIX TeHOB. KoMIleMeHTapHOCTh. DmHCTas.
[Tonmumepust.

I'eneTnueckui KOHTPOJIb pa3BUTHUSA paCTeHI/II\/'I, JKHMBOTHBIX M YCJIOBCKA, a4 TAKXKC (1)I/ISI/IOJ'IOFI/I‘~I€CKI/IX
IMponecCoB, MOBCACHUA U KOTHUTUBHBIX (1)YHKIII/II\/JI I'enmeTnueckne MeXaHU3MBI CI/IM6I/IOFGHC3a, MEXaHU3MBbI
B3aI/IMO)1€I\/'ICTBI/I$I «XO34MH — MHapasuT» U «XO3HUH — MI/IKpO6I/IOM)). I'eneTnyueckue acIeKThI KOHTPOJIA U
N3MCHCHUS HaCHCILCTBCHHOfI I/IH(i)OpMaIH/II/I B IIOKOJICHUAX KJIIETOK U OPraHu3MoOB.

JdeMoHcTpanuu

IMoptpetsl: I'. Mengaens, T. Mopras.

Tabouiel u  cxemsl: «IlepBblit ¥ BTOpoi 3akoHbl Mennens», «Tperuil 3akoH MeHaensay,
«AHanusupyrouiee  ckpemmuBaHuey, «HemonHoe —pomuHHpoBaHHMe», «CLEIUIEHHOE HACIEeJOBAaHUE

MPU3HAKOB y Apo3odmibl», «l'eHetnka moma», «Kapuotum uyenoBeka», «Kapuotum mapo3oduiiby,
«Kapuotun ntuue», « MHOKECTBEHHBIN aJIJIEU3M», «B3auMo1eicCTBUE T€HOBY.

OO6opynoBaHue: MOIETH ISl JIEMOHCTPAIIMH 3aKOHOB €TMHOO0OPa3rs THOPHIOB IEPBOTO MOKOJEHUS
Y pacIieryIeHus MPU3HAKOB, MOJIENb IS JEMOHCTPAIIMK 3aKOHAa HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB,
MOJIENb JJIi  JIEMOHCTPAIlMM  CICTUICHHOTO  HACJIEJOBaHUs IPU3HAKOB, CBETOBOM MHKPOCKOII,
MHUKporpenapar: «/[po3odunay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.
IIpakTnyeckas padora «/3ydyeHnue pe3yiabTaToB JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBDY.
Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

BsaumoneiictBue reHotumna u cpeisl npu GopmupoBaHuu ¢eHotura. M3MEeHYHBOCTh NMPU3HAKOB.
KauecTBeHHBIE ¥  KOJIMYECTBEHHbIE MPU3HAKW. BuAbl H3MEHYMBOCTH: HEHACIECACTBEHHAs U
HaCJIe/ICTBEHHASI.

MoudukanonHass HM3MeHYMBOCTb. Poib  cpeapl B (OpMUpPOBaHMHM  MOJIUGPHUKAIIMOHHON
n3MeHunBocTH. Hopma peakiun npusHaka. Bapuaronssiit psii u BapuanuonHas kpusas (B. Moranncen).
CBoiicTBa MOTM(HUKAITMOHHON U3MEHUYMBOCTH.

I'enoTunuyeckas N3MCHYHUBOCTD. CBoiicTBa T€HOTUIINYECKOM U3MCHYUBOCTH. Bugsr
T€HOTUIINYECKON N3MEHYHUBOCTH: KOM6I/IHaTI/IBHaH, MyTallUOHHAas.

KoMmOuHaTHBHAs W3MEHYUBOCTh. Mel03 W IOJIOBOM mnmponecc — OCHOBaA KOMOHWHATUBHOU
W3MEHYHMBOCTH. POJIb KOMOMHATMBHOH W3MEHUYHMBOCTH B CO3JaHNN TCHCTHUYCCKOI'O pa3H006pa31/151 B
npeaciax oaHoro Buja.

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



Myrtauuu. [IpuunHbl BOSHUKHOBEHUS MyTallil. MyTareHsl 1 UX BJIUSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTallUOHHOTO  IIpolLecca. 3aKOH TOMOJIOTMYECKUX PSIOB B HAcJIEACTBEHHOM HM3MEHYHMBOCTH
(H.W. BaBuiioB). BHesiepHast U3MEHUUBOCTb U HACJIEICTBEHHOCTb.

Onucenemuxa u SnUceHOMUKA, pPOJb INUCEHEMUUYECKUX d)akmopoe 6 HACNe00B8aHuu U
usmerndusocmu qbeHomunuueCKux NPU3HAKOB Y OPcAHUIMOE.

JdeMoHcTpanuu

Ioptpersl: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabauib u CcXeMBbl: «Buabl U3MEHUYUBOCTH, «MoudukarmoHHas U3MEHYUBOCTHY,
«KomOuHaTBHAasT HW3MEHYUBOCTH», «Meho3», «OmiogorBopenue», «l'eHeTnueckue 3aboeBaHUS
YeJoBeKay, « Bubl MmyTanuii».

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

JlaGopaTopHasi padora «VccinenoBanue 3aKOHOMEPHOCTEH MOAM(PHUKAIIMOHHON HM3MEHYMBOCTH.
[TocTpoeHnne BapHaMOHHOTO psifia U BApUALIMOHHOM KPUBOW.

IMpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.
Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun wyenoBeka. MexayHapoaHas NporpamMma HCCIIE€IOBaHUS T€HOMa 4YeJjoBeKa. MeTombl
W3Y4YEeHUS TEeHETUKH 4YeJIOBeKa: TeHealorndyecKuid, OJIM3HENOBBIH, LUTOT€HETHYECKUH, MOMYNISIIIMOHHO-
CTaTUCTUYECKHIA, MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOEe orpeeeHue T€HOTHIIA:
[TOJJHOTEHOMHOECEKBEHUPOBAHWE, TE€HOTUIMPOBAHHE, B TOM uyucie ¢ nomowmbo [IIP-ananu3a.
HacnenctBennsie 3abosneBaHusl 4denoBeka. ['eHHble M XpOMOCOMHBIE OOJie3HM dYenoBeka. boiesHu c
HACJIEICTBEHHON MPEeApaclooKEHHOCThI0. 3HaUCHHE MEIUIMHCKON TeHEeTHKH B MPEJOTBpAIICHUU U
JICYEHUU TeHEeTUYEeCKHX 3a00JieBaHUM uenoBeka. MenuKo-reHeTUuecKoe KOHCYIbTUpoBaHue. CTBOJIOBBIE
kieTku. [loHaTHe «reHeTndeckoro rpys3a». ITUYeCcKHe acleKThl HCCle0BaHNN B 001aCTH peJaKTUPOBaHUS
reHOMa U CTBOJIOBBIX KIIETOK.

I'enetnueckue (baKTOpBI MMOBBIIICHHOMN YYBCTBUTCIIBHOCTH YC€JIOBCKa K (1)I/I3I/I‘IGCKOMy u
XHUMHUYCCKOMY 3arpsA3HCHUIO Oprn(anmeﬁ CpEabl. I'eneTnyeckas npeaApacIIoOKCHHOCTb YCJIOBCKA K
I1aTOJIOTHAM.

JdeMoHcTpanun

TaOmuIel M CXEMBI: «Kapnonm YCJIIOBCKA), «MeTobl HU3YUCHHA TCHCTUKH YCJIIOBCKA»,
«["eHeTnyeckue 3a00JICBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHAIIU3 POJOCIOBHON».
Tema 15. Cenexknusi opraHu3mMoB

JlomecTukauus u ceiekuus. 3apokJeHue celekunu u gomectukauuu. Yuenue H. WM. BaBuiioBa o
[lenTpax MPOMCXOXKICHHSI U MHOrooOpa3us KyJbTYpHBIX pacTeHHil. Poilb cenekuuu B CO3JaHUM COPTOB
pacTeHui U mopoJ KUBOTHBIX. CopT, Mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEIACTBEHHOMN
n3menunBoctd H. M. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON pabOTHI.

Mertoab!l ceneKIMOHHOW paboThl. MCKycCTBEHHBIM 0TOOP: MacCOBBIM U MHAWBUAYATbHBIA. DTambl
KOMOMHAIIMOHHOW ceiekuuu. Vcnpitanue mnpousBoauTeneii mo moromMctBy. OTOOp MO TeHOTHIY C
MIOMOIIIBIO OLIEHKU (PEHOTHUIA MOTOMCTBA M OTOOP 1O TeHOTUITY C nomonibio ananusza JJTHK.



HckyccTBeHHBINM MyTareHe3 Kak METOJI CEJIEKIMOHHOW paboThl. PajiuanMOHHBI M XUMUYECKUM
MyTareHe3 KaK MCTOYHHK MYTalui y KYJbTYpHBIX (GOpM OpraHuzMoB. Mcmoiib30BaHHWE TE€HOMHOTO
pemakTUpOBaHUS M METO0B pekoMOnHaHTHBIX JIHK mis monydeHus ncxoaqHOro Marepuaa s CeNEeKIIUU.

[Tonyuenue nosnumiaouaoB. BHyTpuBuaoBas rubpuausanus. baM3KopoJICTBEHHOE CKpEIIMBAHUE,
wii uHOpuauMHT. HepojacTBeHHOE CKpelMBaHWE, WM ayTOpUIUHT. ['eTepo3uc M ero NpUYHHBL
Hcnons3oBanue rerepo3uca B ceneknu. Otmanéunas rtubOpuamsanms. llpeomonenune Oecruroaus
MEXBUJOBBIX THOPUAOB. JlOCTHKEHNS CEIEKIUU PACTEHUN U )KUBOTHBIX. «3€1EHAS peBONIOYULY.

CoxpaHeHHe U U3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX IUKHUX POJIUYEH JUIs
CO3JaHUSI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
VNpaegneHue 2eHemu4yecKUMU pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 8 UEelsix
VAYYULEHUSI CYUWeCBYIOUUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCle C NPpUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEO08AHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHOT02U.

JdeMoHcTpauuu

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

Tabnuiel u cxembl: «LIeHTpBI TPOUCXOKIEHUS U MHOTOOOpa3usl KyJbTYpHBIX pacTeHUN», «3aKOH
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM M3MEHYMBOCTH», «MeToapl cenekuum», «OTnanéHHas
rudpuanszanusy, «MyrareHesy.

JladopaTtopHasi pabora «/3ydyeHue COpTOB KyJbTYpPHBIX PpACTEHUHW U TMOPOJ JOMAIIHUX
KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne METOJIOB CEJIEKIIUN PACTEHUI.
IIpakTHyeckasi padora «[IpuBuBKa pacTeHUIN».

Ikckypeust «OCHOBHbIE METOJbl M JOCTHIKEHUS CEJeKIMUM pAcTeHUW U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIIMIO, IUIEMEHHYIO (DepMy, COPTOUCIIBITATENbHBIN YUAaCTOK, B TEILIMYHOE XO35ICTBO, B
1abopaTopHI0 arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BMoTexXHO0J10THS H CHHTETHYECKASI OHO0JIOr U

O6’LCKTI>I, HCIIOJIb3YEMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KICTOYHBIC U  TKAHCBLIC KYJIbTYPHI,
MUKPOOPraHu3Mbl, HX XapaKTCPUCTHKA. Tpa,[[I/ILII/IOHHaH OHMOTEXHOJIOT U XHC6OH6‘IGHI/I€, MNOJIYUCHHUEC
KHCJIIOMOJIOYHBIX TPOAYKTOB, BUHOCIINC. MHKpO6HOHOFHq€CKHﬁ cuHTe3. OOBEKTHI MI/IKpO6I/IOHOFI/I‘ICCKI/IX
TEXHOJIOTHH. HpOI/I3BOI[CTBO 66.]'[1(8., AMHWHOKHCJIOT 1 BUTAMHHOB.

COSI[aHI/Ie TEXHOJIOTUM H HHCTPYMCHTOB NECJICHAIIPABJICHHOTO HU3MCHCHUSA W KOHCTPYHPOBAHHSA
TCHOMOB C MHOCJIbIKO TMOJYYCHHA OPraHU3MOB M HUX KOMIIOHCHTOB, COACPIKAIIHUX HE BCTPCUYANOLIUCCA B
npupone OMOCUHTETHYECKHUE IIyTH.

Knerounas umxenepus. MeTo sl KyJlbTyphl KIETOK U TKaHel pacTeHMH M KUBOTHBIX. KprobaHKu.
Comarnyeckas rubpuan3anus U coMaTUdecKuil smOpHoreHes. lcnonap3oBaHHE TalyIONJIOB B CEJEKLUU
pacrenuil. [lonyuenue MOHOKNOHATbHBIX anmumen. Mcnonb3oanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE. PEeKOHCTpyKIMS SHIEKIETOK U KJIOHHPOBaHHE
’KMBOTHBIX. MeToJl TpaHCIUIAaHTAllUMU SAEP KIETOK. TexHonoeuu 0300po6neHus, Kylbmueupoeanus u
MUKDOKIOHANbHO20 PAZMHONCEHUS CElbCKOXO3AUCEEHHbIX KYIbMYP.

XpoMocoMHass M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U KOHCTPYHPOBaHUE
pexomOuHantHeIX  JAHK. Co3danue mpanceennvix — opeanusmos.  JIOCTHKEHUST M HNEPCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOM MHXEHEPHH. DKOJIOTUYECKUE U STHUECKUE MPOOIEMbl TeHHOW MH)KEHEPHUH.



Menmunuackue Ouotexnonoruu. IloctreHomuas nudppoBas Meaunuua. [IIP-muarHoctuka.
MeTaboI0MHBIN aHaNN3, TEHOLUEHTPUYECKUH aHalIM3 MPOTEOMa 4YeJIOBEKa JJISi OLEHKH COCTOSHHS €ro
310poBbs. Mcrosb3oBaHME CTBOJIOBBIX KJIETOK. TaprertHas tepanus paka. 3D-OnomH)xeHepus aiis
pa3paboTku (GyHAAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHHs KOMIUICKCHBIX TKaHEH
COYETAaHMEM TEXHOJIOTMH TpEXMepHOro OuompuHTHHTa U ckaddonmuara g pemeHus 3amgad
MEPCOHATU3UPOBAHHON MEIHUIIUHBI.

Co31aHne BEKTOPHBIX BAKIMH C IIEIbI0 00ecrieueHns KOMOMHUPOBAHHOM 3alIUTHI OT BO30yIUTENeH
OPBMH, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKunoHupoBanuss PHK-coxepxkamux Bupycos,
BBI3BIBAIOLINX 0CO00 OMacHbIE 3a00J1€BaHUsI YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabauiel u cxemsbl: «/crnonp30BaHNE MHUKPOOPTaHM3MOB B IPOMBIIIIEHHOM IPOU3BOJCTBEY,
«Knerounast nHxxeHepus», «I eHHass HUHKEHEPUSI.

JlagopaTopHasi padora «/3ydeHre 0O0beKTOB OMOTEXHOJIOT .
IMpakTnyeckas padora «[loryueHrne MOJOUYHOKHUCIIBIX TPOTYKTOBY.

Ikckypenst «bHOTEXHONOTHST — BaXHEWIIash MPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOACTBO)».

11 KJIACC
Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHUI B 0MOJI0THHU

OpomononHass teopust Y. [lapeuna. Ilpennochuiki BO3HMKHOBEHUs AapBuHU3MA. JKU3HB U
Hay4Has nearenbHocTh Y. JlapBuHa.

JIBrokymiye cuibl 3BoonMUA BUaoB 1o Y. JlapBuHY (BbICOKass MHTEHCHBHOCTH Pa3MHOKCHUS
OpraHu3MOB, HACJICJICTBCHHAss W3MEHUYMBOCTh, OOpb0a 3a CYyIIECTBOBAHWE, €CTECTBCHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmienue cunteTndeckol Tteopun HBosmonuu (CTD). HelitpansHas Teopust SBOJIOLHH.
CoBpemMeHHast 3BOJIOLUMOHHAS OWONOTHS. 3HAUYE€HUE SBOJIOIMUOHHON Teopuu B  (HOpPMHUPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

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

TaGnuue! u cxembl: «Cucrema xuBoit nmpuposl (o K. JInnuero)», «JlecTHuIa XKUBBIX cylIecTB (IO
Jlamapky)», «MexaHu3zM (OpMHUPOBAHUS NPUCHOCOONEHUN Yy pacTeHuM M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmpyra nyremectBusi Y. [lapsuna», «Haxomku Y. Jlapunay, «®opmbl GopbObI 32
cymectBoBaHue», «llopoabl romy6eit», «MHorooOpasue KyabTypHbIX (opM KamycTs», «Ilopossl
JOMAIIHUX KUBOTHBIX», «Cxema oOpa3zoBaHMs HOBHIX BUA0B (1o Y. JlapBuHy)», «CxeMa COOTHOILICHMS
JBUKYIIMX CHJI 3BOJIIOLIMMNY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOW TEOPUH 3BOIIIOLIUN.

Tema 2. MuxkposBoonusi 4 €€ pe3yJbTaThl

[lonymsiumst  kak  2yeMeHTapHas equHuna dSBoitonuu. COBpPEMEHHBIE METOJABI  OLIEHKH
TeHETHYECKOTO pPa3HOOOpa3ust M CTPYKTYphl Homyssauuidl. M3meHeHue reHopoOHAAa NOMYISLIHUUA Kak
3JIEMEHTApPHOE 3BOJIIOIIMOHHOE SBJICHHE. 3aKOH F'eHeTH4ecKkoro paBHoBecus Jx. Xapnau, B. Baiin6epra.



OneMeHTapHbie (haKTOPHI (ABMIKYILIME CHUIIBI) 3BOTIOUMU. MyTannoHHbii mponecc. KomOunaTuBHas
M3MEHYMBOCTb. J{peii) reHoB — ciydaiiHble HEeHAINPAaBICHHBIC N3MEHEHHSI YacTOT ajuleied B MOMYIISIIHSIX.
Dddexr ocuoBarens. dppexm OymuLrounozo eopaviuka. CHUdICEHUE 2eHEemUYecKo20 pPazHooopasus:
npuyunvl u creocmeus. Iposasnenue sghgpexma opetigpa 2eHo6 6 6OaLUIUX U MATBIX NONYAAYUAX. MUTpanuu.
Wzonsus nomymsuii: reorpadudeckas (MpocTpaHCTBEHHAs ), OHOIOTHYecKast (PEepOyKTHBHAS ).

EcrectBennsiii otbop — Hampamisrommii (akrop sBomrormu. DopmMbl €CTECTBEHHOTO OTOOpA:
JOBUKYIIMM, CcTaOUIU3UpYIOUUH, pa3pbiBatominil (au3pyntuBHbiil). [losoBoit oTOop. Bo3HukHOBeHME U
ABOJIIOLMS COL[UAJIBHOTO MTOBECHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB ~ KaKk  pe3ylbTaT  MHUKPOABOJIONMH.  BO3HHMKHOBEHHE
NPUCTIOCOONICHNH Yy OpraHu3MoB. ApomMopdo3bpl W uamoazanTauuu. llpumepsl mpucrmocoOneHuit y
opranu3MoB: Mopdororuyeckue, GU3HOJIOTUUECKHE, ONOXUMHYECKHE, MoBeneHYeckne. OTHOCUTEIHHOCTD
MIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpasoBanue Kak pe3yabTaT MUKPOAIBOIONMHA. M30msus —
KIroueBoil  (axktop BuaooOpazoBanus. Ilytm u  cmocoObl BHI00Opa3oBaHHUS:  aIONATPUUYECKOE
(reorpaduueckoe), CUMITATPUIECKOE (’K0JIOTHYECKOE), «MTHOBEHHOE» (monurIIonIU3aIus,
rudpuanzarys). JJmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBomonmonHO OMOJIOTHH B pa3pabOoTKe HAyYHBIX METOJOB COXpaHEHHUs OHMOpa3HOOOpasusl.
MuKpo3BOIIONHUS U KO3BOIIOIUS Mapa3sUTOB M UX X035€B. MexaHu3mbl GOPMUPOBaHUS YCTOWYMBOCTU K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

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

Tabauibl 1 cxembl: «MyTalMOHHAas U3MEHYUBOCTY, «[lonynsauunonHas cTpykrypa Buga», «Cxema
nposiBiieHus1 3akoHa Xapau—BaiinOepray, «/IBHKyIlHe CHUIIbI SBOJIOLHUN», «DKOJIOTHYECKAs H30JISIHS
NOMyJsIKi ceBaHckol dopenn», «['eorpaduueckas U30IAMMS JTUCTBEHHUIBI CUOUPCKON U TMCTBEHHUIIBI
naypckoit», «llomymsiiiMOHHBIE BOJHBI YHMCICHHOCTH XHWIIHUKOB M KepTB», «Cxema JeHCTBUsA
€CTECTBEHHOT0 0TO0pa», «@opmbl OOPHOBI 3a CyliecTBOBaHUEY, «HIycTpHalbHbIN MenaHu3mM, «KuBbie
uckomnaemeie», «IIokpoBUTENbCTBEHHASI OKpAcKa KMBOTHBIX», «[Ipenymnpexaaromas okpacka KUBOTHBIXY,
«Dusnonoruueckue agantanum», «[Ipucnocob1eHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTHY, «Kputepuun
BUna», «Bugsl-gBoitHuku», «CTpykTypa Buzaa B npupone», «CrnocoOsl  BUA000pa30oBaHUSY,
«["eorpaduueckoe BupooOpa3zoBaHue TPEX BUIOB JaHABIIICH», «DKOJIOrHYECKOe BHI000pa30oBaHUE BUIOB
cuHuIy, «[lomumnonasl pacrenunii», «KanycTHO-peaeuHblil rTuOpuI.

Ob6opynoBaHue: repdapuu pacTeHUH, KOJUIEKLIMU HACEKOMBIX, Uydesia NTHIL U 3Bepel ¢ mpuMepaMu
Pa3NUYHBIX MPUCIIOCOOIEHHM, Yydena NTHUIl U 3Bepell pa3HbIX BUIOB, repOapuu pacTeHUi OJIM3KUX BHJIOB,
00pa30BaBIIMXCS Pa3IMYHBIMH CIIOCOOAMHU.

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

JlaGopaTopuas padora «IIpucrnocobieHns OpraHu3MoB U UX OTHOCHUTEJIbHAS 11€71€CO00Pa3HOCTDY.
JlaGopaTopuas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpossosonusi M €€ pe3yJbTaThl

Meroasl wu3ydeHUs MakpodBoaroUMU. [lameoHTONIOrMYeckne METOAbl W3Y4YEHUs DBOJIOLMM.
ITepexoanbie GopMbI U HUIIOTEHETUYECKHE PSIIBI OPraHU3MOB.



buoreorpaduueckue meronpl mzydenus sBojronuu. CpaBHeHue ¢Guiopbl U (payHbl MaTepUKOB U
octpoBoB. broreorpaduyeckue obmactu 3emiu. Buabi-oHIEMUKA U PETTUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OJIOTHYECKHE METOJIbl  U3Y4YCHHS  DBOJIOIHH.
I'eneTnyeckue MeEXaHM3MBl 3BOJIIOLIMM OHTOTE€HE3a M IIOSBJICHHUS  JBOJIOLMOHHBIX  HOBILECTB.
I'omonoruuHple W aHAJIOrMYHbIE OpraHbl. PyauMmeHTapHble Oprasbl M aTaBU3Mbl.  MOJEKYJISIPHO-
reHETUYECKUE, OMOXUMHYECKUE U MaTeMAaTUYECKHE METO/bl U3YUEHMsI 3BOJIIOLUU. ['OMOJIOTHYHBIE T'€HBI.
CoBpeMeHHbIE METO/Ibl OCTPOCHHUS (PUIIOTEHETHUYECKUX JIEPEBHEB.

XpOMOCOMHI)IC MyTalluu 1 5BOJIFOIIUA I'CHOMOB.

O6mue 3akoHOMEpHOCTH (TpaBwia) HBotOUUU. [Ipunyun cmensvt ¢ynukyuti. HeoOpaTumocTh
OBOJIFOIIHNHA. A,I[aHTI/IBHaSI paguanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITNU.

JdeMoHcTpauuu
Hoptpetst: K. M. bap, A. O. Kosanesckuii, @. Mrosiep, J. ['ekkensb.

Tabmuipl 1 cxembl: «DHIIOTEHETHUECKUH PAJT JIOMIAAN», K APXEONITEPUKCY», «3BEPO3yObIe SIIEPhI»,
«Creronedanb», «Punnodute», «CeMeHHbIE MaOPOTHUKWY», «buoreorpaduueckue 30HBI 3eMIN»,
«/petip koHTHHEHTOB», «PenukThl», «HauanpHble cTaauu 3MOPHMOHATIBLHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «["'OMOJIOTHYHBIE W aHAJIOTUYHBIE OpPTaHb», «PyTUMEHTHI», «ATaBU3MBD», «XpPOMOCOMHBIC
HaOoOppl 4YeloBeKa W IIMMIaH3e», «[7aBHble HampaBieHUs H3BoJouuuy, «OOIIMe 3aKOHOMEPHOCTU
IBOJTIOLIMI.

O6opynoBaHue: KOJUICKIUN, TepOaphu, MYJSKH HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [IpoucxoskaeHue U pa3BuTHE KU3HU HA 3emule

Hayunble rumoTe3sl NMpoOUCXOXKICHUs >KM3HM Ha 3emie. AOuoreHes3 u mancrepmus. JloHaydHbie
MIPEJICTaBJICHUS O 3apPOXKACHUHU KU3HU (KpealmoHU3M). [ unores3a moCTOSIHHOTO CaMO3apOXKACHUS KU3HU U
e€¢ omnposepxkenue onbitTaMu D. Peau, JI. Cnamnannanu, JI. [Tacrepa. I[lpoucxoxaeHue >KuU3HM U
acTpoOHOJIOTHSI.

OcHoBHBIE JTambl HEOpPraHW4Yecko sBomronuu. [lmaHerapHas (reosiornyeckasi) 3BOJIOLUS.
XuMuyeckasi 3BOJIOUUSA. AOHUOTEHHBI CHHTE3 OpPraHMYeCKUX BEIIECTB M3 HeopraHudeckux. OTmbIT
C.Mwmwmepa u I'.HOpu. OOpa3oBanue mnoiaumepoB u3 MoHOMepoB. KoarepBatHas rumote3a A.
W. Onapuna, runoreza mnepBuyHoro OynboHa 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. Hckomaemeble OpPraHUYCCKUC OCTATKHU. FCOXpOHOJIOFI/IH u
€€ METOMBI. OtHocuTeNnbHasT U a0COJIOTHAs TCOXPOHOJIOT L. FCOXpOHOJIOFI/I"IeCKaH IKajga: 30HBbI, 3pPBbI,
NEpUOabl, SIIOXH.

HauanpHpie 3Tanb OpFaHquCKOﬁ spojronuu. IlosBieHne U 3BOIOLUS MEPBBIX KIICTOK. 9BOJ’IIOI_II/IH
MeTabonmn3Ma. Bo3HUKHOBEHUE IEPBBIX 3KOCHUCTCM. COBpCMeHHHe MI/IKp06HHe OMOIUICHKH KaK aHaJlorT
ICPBLIX Ha 3emie COO6H_ICCTB. CTpOMaTOJII/ITBI. HpOKapI/IOTLI 1 DYKapHUOThI.

[IpoucxoxaeHne dSykapuoT (CUMOHMOreHe3). DBOJIOIHMOHHOE TMPOUCXOXKICHHE  BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYMHI MHOTOKJIETOYHBIX
OpraHU3MOB.



OcCHOBHBIEC ATallbl HBOJIONUHM BbICHINX pacTeHuid. OcHOBHBIE apoMop¢o3bl pacTeHHd. Bbixon
pactenuii Ha cymy. [losBiieHHe CIOpPOBBIX PAacTEHUIl M 3aBoeBaHME MMM cylmid. CeMEHHbIE PacTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OCHOBHBIE 3Tambl 3BOJIIOLUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIIOB. [IepBbie XOPIOBBIC )KUBOTHBIC. JKU3HD B
BOZEC. OBOJIOIUS TO3BOHOYHBIX. Ilpomcxoxnenne amdubmii wu pentwmii. I[Ipoucxoxxnaenue
miIekonuTaromux W nrul.  [IpuHnun  kmodgeBoro apomopdosza. OcBoeHune 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 OPTaHU3MOB. YTieo0pa3oBaHUE: €ro YCIOBUS U BIMSHUE HAa Fa30BbI COCTaB aTMOCQEPHI.

MaccoBsie BBIMHUPpAHUA — 3KOJIOTHMYCCKHUE KPHU3HCHI ITPOMIIJIOTO. HpI/IqI/IHI)I n CJIeACTBUSA MaCCOBBIX
BbIMUpaHuid. COBpEeMEHHBIH 3KOJOTMYEeCKMH Kpu3HC, ero ocobeHHoctu. IIpobimema coxpaHeHUs
O6uopazHooOpasust Ha 3emiie.

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

JdeMoHcTpanuu

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

Tabmunpl u  cxembl: «Cxema ombita @. Pegu», «Cxema ombita JI. [lacTepa mo wu3yueHuUto
caMO3apoKIeHUs KU3HU», «Cxema onbita C. Mumiepa, I'. FOpuy», «3Tanbl HEOpraHUYECKON 3BOIOLANY,
«["eoxpoHosiornueckas mkana», «HadanbHble 3Tambl OpraHUYECKOW 3IBOIIONUNY», «Cxema o0pa3oBaHUS
IyKapuoT MyTéM cuMOuoreHesa», «Cucrema XuBOM Npuponb», «CTpoeHue BUpyca», «ApoMopdo3bl
pactenuit», «PuHHOPUTH, «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIHN», «MXU»,
«[TamopotHukn», «l'onocemeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUA
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «Kumeunononoctusie», «llmockue
yepBu»,  «Unenucronorue»,  «PpiOb»,  «3emHOBOmHBIe»,  «[Ipecmbikatomuecs»,  «IITulb,
«MunexonuTaromue», «Pa3BUTHe XU3HU B apXEUCKOU 3pe», «Pa3BuTue *KU3HU B MPOTEPO30MCKOM 3pey,
«Pa3BuTHe XU3HU B MAJICO30MCKOU 3pey», «Pa3BuUTHE KM3HM B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO301CKOM 3pe», «CoBpeMeHHasi CUCTEMA OPraHM4YECKOTO MUPay.

O6ODVI[OBaHI/ICI rep6apHH paCTeHI/Iﬁ Pa3iIMYHBIX OTACIOB, KOJUICKOIHMHU HACCKOMBIX, BJIAXKXHBIC
nperaparbl  XUBOTHBIX, PAKOBHHBI MOJIJIIOCKOB, KOJUICKIIMKM HIJIOKOXHUX, CKCJICTbl ITI03BOHOYHBLIX
JKUBOTHBIX, 4Yy4cljla INTHLI H 3Bepel71, KOJIJICKIIN OKaMCHCHOCTCﬁ, MOJIC3HBIX HCKOIIACMbIX, MYJISXKHU
OPraHu4YCCKHUX OCTATKOB OPraHru3MOB.

Bupryanabnas nadoparopnasi padora «MoxenupoBanue oneitoB Mumnepa—lOpu no usyuenuro
aOMOTEeHHOr0 CMHTE3a OPraHMYeCKUX COEIMHEHUI B IEpBUYHOM aTMocheper.

JlabopaTopnas pa6ora «/3ydeHne 1 ONMCAaHUE UCKOTIAEMBIX OCTAaTKOB IPEBHUX OPTraHU3MOBY.
IpakTuueckas padora «/3ydeHne ocoOeHHOCTEH CTPOSHUS PACTEHUN PA3HBIX OTAETIOBY.
IMpakTHyeckas padora «/I3ydyeHre 0cOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX HKHBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

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



CraHoBIEHME TIPEACTaBICHUH O IPOMCXOXKICHUM 4YEIOBEKAa. PeluruosHsle  BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CXOJICTBO HelOBeKa C KMBOTHBIMU. CHCTEMAaTHYECKOE TI0JIOKEHUE 4YeloBeka. CBUICTENBCTBA
CXOJICTBA 4YEJOBEKA C JKUBOTHBIMU: CPaBHHUTEIBHO-MOpPQOIOTHYECKHE, dMOpHOIoTHYeckue, (puznomnoro-
GI/IOXI/IMI/I‘ICCKI/IC, IIOBCACHYCCKUC. OTnnuusl 4YeJIoOBEKa OT >KMBOTHBIX. HpHMOXO)KI[eHI/Ie U KOMIIJICKC
CBA3aHHBIX C HUM ITPU3HAKOB. PazBuTie ToJIOBHOTO MO3ra u BTOpOfI CUTHAIbHOM CHUCTEMHEL.

Hewxyme cwibl  ((pakropbl) aHTpororeHe3a: Owuosiormueckue, counuaibHble. COOTHOIIECHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE CTaIMU aHTpOTIOTeHe3a. PaHHKe YenoBekooOpasHble 00e3bsHBI (TIPOKOHCYIBI) U PaHHHUE
MOHTU/IBl — OOLIME MPEKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIIo/IeH. ABCTPAJIONUTEKH — JABYHOTHE MPEIKU
moner. YenoBek yMmelnbld, MEpBbIE M3TOTOBICHHA OPYAMM Tpynaa. UenoBeK NPpSAMOXOIAIIUMNA U IEPBBIA
BBIXOJ] JIOJe 3a mpenensl Apuku. YenoBek reiaenbOeprckuii — oOIMN NMpeaoK HeaHAEepTaIbCKOTo
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeloBeK HeaHIEepPTaJbCKUM KAaK BHJ JIOJEH XOJIOJHOTO KJIMMAaTa.
YenoBek pa3yMHBI COBPEMEHHOTO THIA, JEHUCOBCKUN UYEIOBEK, OCBOEHHE KOHTHHEHTOB 3a MpejesiaMu
Adpuxu. [Taneoreneruka u najeoreHOMHKA.

DBOJIIOLMS  COBPEMEHHOTO 4yesoBeka. EcrecTBeHHBIH 0TOOP B MONYJSAIUSAX — 4YeJIOBEKa.
MyranuonHsiii mpouecc U noaumMopusm. [lomynsiuoHHbIe BOJIHBI, Ipeid reHoB, MUTpamus U «3PQPexT
OCHOBATEJIS» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKa.

Uenoseueckue packl. [lonsatue o pace. bombiue pacel: eBporeougHas (eBpa3uiickas), aBCTpayIo-
HerpouHas (PKBaTOpHalibHAsI), MOHTOJIOMAHAS (a3WaTcKo-aMepHKaHCKas). Bpems m myTu pacceieHus
yenoBeka 1Mo IulaHere. EauHCTBO dYenmoBeueckux pac. HaydyHas HeCOCTOSITENBHOCTh pacu3Ma.
[Ipucroco6aeHHOCTh YeoBEeKa K Pa3HbIM YCIOBHUSAM OKpYXKAWOIIEeH cpensl. BiusHue reorpaduveckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YETIOBEKA.

MexauciuIimHapabie MeToAbl B (pu3nyeckoit (OMOJIOTHYECKOi) aHTPOTIONOTHH. DBOJIOIIHMOHHAS
AQHTPOTIOJIOTUSI M TAJCOAHTPOIIOJIOTUSI YEJIOBEYECKUX TMOMYJsui. buoconuanbHble HCCIIEI0BAHUS
PUPOIBI YesioBeKka. MccaenoBanre KOBOMOIUN OHOJIOTHYECKOTO U COIIMATIBHOTO B YSIIOBEKE.

JdemoHcTpauuu

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

TaOauIbl U CXEMBI: «MeTtoasl AHTPOIIOJIOTHI, «["omoBHON MO3T YCJIIOBCKA», ((I‘IeJ'IOBeKOO6paSHbIC
O6€3[>5IHBI», «Cxkener yeJioBeKa M CKEJIET HINMIIaH3EC)», «Py,[[I/IMeHTBI Hn aTaBU3MBbI», ((I[BI/I)KYH_[I/IC CHIJIBI
AHTPOIIOI'CHE3a», ((9BOJ'IIOI_II/IOHHOG JAPCBO YCIOBCKA», «ABCTpaJ'IOHI/ITCK», «Yenmosek YMCHBIﬁ)), «YenoBek
HpﬂMOXOI[SIH.IPIﬁ», ((I[CHI/ICOBCKI/Iﬁ YCIIOBCK» <<HeaH,Z[epTaJ'ILHLI», «KpOMaHBOHI_U:I», ((HpeI[KI/I YCJIIOBCKaA»,
«OTansl 3BOJIFOIIMH YCJIOBCKaA», «Pacp1 yenoBekay.

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

JlaGopaTtopuass pa6ora «/I3ydeHne 0OCOOEHHOCTEHl CTPOEHHUsI CKeJeTa YellOBeKa, CBSI3aHHBIX C
MIPSIMOXOKIEHUEM.

HpaKTH'{eCKaH paﬁoTa <<I/I3yquI/Ie 9KOJIOTMYECKUX adaIlTallkui YeI0BeKay.



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

3apoxkaenue u pasButue 3kosoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A. Ceepiiona,
3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasgensl u 3amaum skosiornu. CBSi3b 3KOJOTMHM C JAPYTMMHU
HayKaMH.

Metonpl 3konoruu. IloneBble HaOMOAEHMS. OKCHEPUMEHTbI B JKOJOTHUU: NPUPOJHBIE U
nabopatopuble. MogenupoBanue B OSKOJOTHH. MOHUTOPHUHT OKpYXKAIOIIEH Cpeabl: JIOKaJbHBIH,
pPEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHue HKOJIOTMYECKUX 3HAHUU I 4esloBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHHME KaK OCHOBA
CBSI3€M yeroBeyecTBa ¢ MNpHUPOJo. POPMHUPOBAHHE SKOJOTHYECKOW KYJIBTYPbl M OIKOJOTHYECKOU
IPaMOTHOCTH HaceJIeHHUSI.

JdeMoHcTpanuu

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

Tabmuiel  u cxemsbl: «Pa3gensl  skonorum», «Mertoapl 3kojiorun», «Cxema MOHUTOpPUHTA
OKpY)KarOILIEH Cpesibl».

JladopaTopHas pa6ora «/3ydeHne METOI0B HKOJIOTHYECKUX HCCIIETOBAHUI.
Tema 7. Opranusmbl U cpea 0OMTAHUA

Okonorndeckue (akTopbl W 3aKOHOMEPHOCTH WX JaedcTBHs. Kitaccuuramms H5KOIOTHYECKUX
(dakTopoB: abWOTHUYECKHE, OWOTHYECKHE, aHTpomoreHHpie. OOmue 3aKOHOMEPHOCTH JICHCTBHS
skojornueckux (aktopoB. IlpaBmno wmuammyma (K. HInpenrens, IO. JIubux). TonepaHTHOCTS.
OBpHUOUOHTHBIC ¥ CTCHOOMOHTHBIC OPTaHU3MBI.

AoGuotndeckue (aktopbl. CBeT Kak »dKojJormdeckuid ¢akrop. JlelicTBUE pa3HBIX Y4YacTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYIIbl PaCTEHUI U KUBOTHBIX IO OTHOLIECHHUIO K
cBety. CurHanbHas pojib cBeTa. POTONEPUON3M.

Temnepatrypa kak »dkosiornueckuii (akrop. [lelictTBue TemmepaTypbl Ha  OpPraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTh kak skonormdeckuil ¢akrop. [Ipucnocobnenust pacTeHU K MOIACPKAHUIO BOJIHOTO
6ananca. Kiaccudukanusa pacTeHuii mo oTHOIIEHUIO K Boje. [Ipucnocobienus )KUBOTHBIX K U3MEHEHHUIO
BOJTHOTO PEKUMA.

Cp CJbI oOuTaHUs OpPraHnu3MOB: BOJaHAasd, Ha3€MHO-BO3AylIHAas, IIOYBCHHAs, FJ'Iy6I/IHHaH
MOANIOYBCHHAA, BHYTPUOPTaHU3MCHHAs. DUBUKO-XUMHYECKHE 0COOCHHOCTHU cpea 0oOuTaHHS OpPraHUu3MoOB.
HpI/ICHOCO6J'IeHI/I5{ OpPraHru3MOB K )XU3HU B PA3HbIX CpCaax.

buonorunueckue PUTMBI. BHemaue u BHYTPCHHUC PUTMEI. CyTO‘-IHBIe U TOAWYHBIC PUTMBI.
HpI/ICHOCO6HeHHOCTB OpraHu3MOB K CE30HHBIM U3MCHCHUSAM YCJ'IOBI/Iﬁ KU3HU.

XKuznennsie Gopmbl opranu3MoB. [loHsaTre o xu3HeHHOH (popme. Ku3HeHHBIE HOPMBI paCTEHUI:
JepeBbs, KYCTapHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne Qaktopel. Buapl OMOTHUECKHX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuo3 u ero Qopmbl. [lapazuTusm, Koomepamus, MyTyalIu3M, KOMMEHCAIW3M (KBapTHUPAHTCTBO,
HaxJeOHnuecTBO). Herpodudeckue B3anmoaetictus (Tonndeckue, popudeckne, padpudeckue). 3HauCHUE



OMOTHUYECKMX B3aUMOJCHCTBUN JUIS CYIIECTBOBAaHMS OPraHU3MOB B cpeae oOutanus. [Ipuniun
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabauiel U cxembl: «Jkojorudeckue (GpakToper»y, «CBETOBOUM CHIEKTP», «IKOJIOTHUECKUAE TPYIIITHI
KUBOTHBIX TI0 OTHOILIECHUIO K CBETY», «TEIJIOKPOBHBIC KUBOTHBIE», «XOJOIHOKPOBHBIE >XUBOTHBICY,
«DU3NONOTHYECKUE aIallTAllMK KUBOTHBIX», «Cpeapl 0OUTaHMsI OpraHu3MOBY, «brosiornueckue puTMb»,
«OKuznennbie GopMbl pacTeHHiD», «Ku3HEHHBIC (DOPMBI JKHBOTHBIX», «DKOCHCTEMA IIMPOKOJIMCTBEHHOTO
nmeca», «2IkocuctemMa xBoWHOro Jjecay, «llenmm nwuranusy, «XumH4ectBo», «Ilapazutuzmy,
«Konkypeniusny, «Cumouosy», «KomMmMeHncammusm».

OO6opynoBanue: repOapul pacCTEHUNW M KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHHUIO Pa3IMYHBIX
9KOJIOTMYECKUX (DaKTOpOB, repOapuul CBETOJNIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUH,
CBETOJIFOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, TepOdapuu M KOJUIEKIIMH
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pACTeHHUH, uy4yela NTUL U 3Bepel, repdbapuu
pacTeHuii, OTHOCSIIMXCS K Turpoputam, kcepopuraM, Mme30(puTamM, KOMHATHbIE PACTEHUS JaHHBIX TPYIII,
KOJUIEKIIMM KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpellax, repOapuu M KOJUIEKIIMHU PAacTeHUN U >KMBOTHBIX,
oOnanaromux 4YepTaMH MPHUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUW >KWU3HM, repOapuu u
KOJUIEKIIMM PACTEHUN M KUBOTHBIX PA3IMUYHBIX KU3HEHHBIX (DOPM, KOJJIEKIUHU KUBOTHBIX, YYACTBYIOIIHUX
B Pa3JIMYHBIX OMOTUYECKHX B3aMMOJACHCTBUSIX.

JlaGopaTopHasi padoTa «BblsiBieHue npucnoco6JeHuil OpraHu3MOoB K BIUSHUIO CBETa.

Jla6opaTopHasi padora «BblsiBlieHHE MPUCIOCOOIEHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padora «AHaTOMUYECKUE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. IkoJ10rusi BUI0B U MOMYJIS U

DKOJIOTHYeCKHE XapaKTepUCTHKH nomyasuuu. [lomymaums kak Ouonoruueckas cucrema. Poib
HEOJTHOPOJHOCTU Cpelbl, (PU3NUECKUX OapbepoB M OCOOEHHOCTEH OMOJIOTMH BHJIOB B (DOPMUPOBaAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl nonynauuii. OCHOBHBIE IIOKA3aTENH MOMYJISALUH: YUCIEHHOCTb, INIOTHOCTD,
BO3pAcTHas U NOJIOBAas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII pOCTA, CMEPTHOCTh, MUIPALUSL.

Okonoruyeckas CTpykrypa nomyisinui. OLeHKa YMCJIEHHOCTH MOy, JIMHaMuKa MOy
u e€ perynauus. buorndeckuit noteHuuan nomyasquu. MoaenupoBaHue AMHAMMKH nonyisiuu. Kpussie
pocra 4YHMCIEHHOCTH mnomynsuuu. Kpusble BbDKMBaHUA. Perynmsnus 4YUCIEHHOCTH HOMYISIIMNA: POJIb
(GakTOpOB, 3aBUCSLIMX W HE 3aBUCALIMX OT IUIOTHOCTH. ODKOJOIMYECKHE cTpaTeruu BuaoB (r- u K-

CTpaTeTHH).

[Tonsatue 06 skoJoTHUECKOW HuUIle BUaa. Mectoobutanue. MHOroMepHass MOJIENb 3KOJOTHUSCKOM
aui Jx. M. Xatunncona. Pazmepsl skosorndeckor Huly. [lIoTeHnmanpHas 1 peain30BaHHas HULLIN.

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

3aKOHOMepHOCTI/I HNOBCACHUA H MI/IFpaHI/Iﬁ JKMBOTHBIX. buojoruueckue HHBa3UHU JYXCPOJAHBIX
BUJIOB.

JdeMoHcTpanuu

Ioprper: [Ix. M. XaTunHCOH.



Tabmuiel W cxembl: « DKOJIOTHYECKAE XapaKTepUCTUKUA Tomynsuuny, «lIpocTpancTBeHHas
CTPYKTypa MOMyJsiiuuy, «Bo3pacTHble mUpaMuibl mOnyasauun», «CKOPOCTh 3aCEICHHs] MOBEPXHOCTU
3eMIH pa3IMuYHbIMU OpraHu3MamMmmny, «Mojens sxosnorudeckoit Humu Jx. M. XatunHconay.

O6opynoBanwue: repOapuu pacCTCHUM, KOJIICKIIUU )KUBOTHBIX.

JlaGopaTopnas padora «I[IpucrocobneHns CeMsiH pacTEHHI K PacCeICHUION.
Tema 9. Dxoji0rus coo61EeCTB. IKOJOTHYeCKHE CHCTEMBbI.
CoobmecTBa oprann3MoB. brorienos u ero ctpykrypa. CBsizu MEXy OpraHu3MamMu B OHOIICHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnu). dyHkiuoHanbHble OJOKHM OpPraHU3MOB B
9KOCHCTEME: MPOJIYLIEHThl, KOHCYMEHTHI, peAylieHThl. Tpodudeckue ypoBHU. Tpoduueckue 1enu 1 CeTu.
Abunotnueckue 610ku 3xocucteM. [TouBbl 1 Uikl B 3kocuctemMax. KpyroBopot BeniecTs ¥ MOTOK SHEPTHUH B
9KOCHUCTEME.

OcHOBHBIE TOKa3aTEIN YKOCUCTEMBI. bruomacca u mpoAyKIus. DKOJOTUYECKUE MUPAMUIBI YUCET,
OMOMaccChl U PHEPTHH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — CyKieccud. [lepBHUUHBIE M BTOPUYHBIE CYKIIECCUM W WX MPUYUHBI.
AHTpoOTOTreHHbIe BO3/eWCTBUS Ha cykieccuu. KimmmakcHoe coobmiectBo. bruopasHooOpasue u moiHoTa
KpYroBOpOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

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

AHTpOIIOT€HHbIE YKOCUCTEMBI. ATpo3KocucTeMa. ATpolieHo3. Paznuuns MexXy aHTPOINOT€HHBIMU
Y IPUPOIHBIMHU SKOCUCTEMAMH.

VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojackas d¢uopa u dayHa.
CuHaHTpOIU3aIUsl TOPOJICKOW (ayHbl. Buojormdeckoe M XO3SHCTBEHHOE 3HAUCHHE arpodKOCHCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aMMOJICHUCTBUI OPraHM3MOB B dKOCHUCTeMax. Ponb
Kackaonozo sghgexma u 6u008-30upuxamopos (Kuouesvix 6u008) 6 (HYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHepruu U BEHIECTB MEXKY CMEKHBIMU SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIHIA
Y 3KOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPONIOTCHHBIX BO3/ICHCTBU.

Mexanusmor 6030eticmeus 3612pﬂ3H€H1/H/7 PA3HbIX MuUunoe Ha Cy60p2aHu3M€HHOM, Op2aHUSMEHHOM,
NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJI0CUUYECKO2O HOPMUPOBAHRUA AHMPONOSEKHO2CO0
6030elcmeus. MeTO,Z[OJ'IOFI/ISI MOHHUTOPHHI'a €CCTECCTBECHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JdeMoHcTpanuu
Hoptper: A. [Ix. Tencnu.

Tabmuiel M CXEMBL: «CprKTypa 6I/IOLICH033», «JKocucTeMa IMAPOKOJIMUCTBCHHOI'O  JIECa»,
«DKOCHCTEMa XBOMHOTO Jecar, (((I)YHKI_II/IOHEU'ILHLIC rpynibl OPraHu3MoOB B 3KOCUCTEMC), «prrOBOpOT
BCIICCTB B J3KOCHUCTEMCE), ((HCHI/I IUTaHUA (HaCT6I/IH_[Ha$I, ,Z[eTpI/ITHaSI)», «OKonoruyeckas nmupamMuia
HYUCCID, «KoJI0rIYeCcKast nupaMmuaa 6I/IOMaCCLI», «JKOoJI0TUYeCKast nupamMuJia 3SHCpruu», «O6pa3OBaHI/Ie
60J10Ta», «HepBI/I‘-IHaH CyKIECCUi», «BoccTtaHOBJIEHHE Jieca MOCHe moxapa», «DKocucrema 0o3¢pa»,
((AFpOI_[CHO3», ((prl"OBOpOT BCIICCTB U NOTOK DHCPTHUU B aI'POLICHO3CH, ((HpI/IMepBI yp603KOCI/ICTeM)).




Ob6opynoBanue: repdapun pacTeHUH, KOJIEKIIMH HACEKOMBIX, dydesla NTHIl U 3Bepeil, repoapuu
KYJIBTYPHBIX U JJUKOPACTYLIUX PACTEHUM, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IpakTuyeckas padora «/3ydeHue u onucaHue ypo03KOCHUCTEMBIY.

JlaGopaTopHas padora «/3yueHune pasHOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
IKOCHCTEMAX.

IKcKypeust «IKCKypcuss B TUNWYHBIA 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 3kocucTemMa

buocdepa — obOmemanerapras o6oiouka 3eMiH, TII€ CYIMIECTBYET HWJIM CYIIECTBOBAJIA YKU3Hb.
PazButne mpencraBienuit o 6mocdepe B Tpymax . 3tocca. Yuenme B. U. Bepraackoro o Omocdepe.
Ob6nactu Ouocdeps! u e€ cocras. XKusoe BelecTBO 6Mocdepsl U ero QyHKIHIH.

3akoHOMEpHOCTH CcymiecTBOBaHUs Ouocdepsl. OcobeHHocTH Ouochepsl Kak TIO0ATHHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE
IUKITBI (yriiepoaa, a3oTa). PUTMuUIHOCTS siBieHU# B Ouocdepe.

3onanpHOCTE OMOcheprl. [lonarne o 6umome. OCHOBHBIE OMOMBI CYIIM: TYHJZIpa, XBOWHBIE Jieca,
CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTHIHU, TPOIMYECKUE Jieca, BHICOKOTOPDS.
Knumar, pacTuTenbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

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

JdemoHcTpauuu

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

Tabauiet u cxembl: «I'eocheprr 3eman», «KpyroBopot azora B npupoie», «KpyroBopor yriepoaa
B npupojae», «KpyroBopot kuciopona B npupojae», «Kpyroopot Bobl B nmpupoje», «OCHOBHbIE OMOMBI

cymmn», «Knumaruueckue nosica 3emnu», « Tyaapay, «Taiira», «Cmemannsiii gecy», «llIupokonrcTBeHHBIH
necy», «Crenby, «CaBanHay, «Ilycteiasay, « Tponuueckuii gecy.

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

Tema 11. YesioBek M OKpyxkaomas cpeaa

DKOJIOTHYEeCKHE KPHU3UCHI M MX TNpHUUMHBL. Bo3jelicTBue yenoBeka Ha Ouocdepy. 3arpszHeHHe
BO3IyIIHON cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOM cpenpl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe kiumara.

AHTpPOIIOTEHHOE BO3/ECHCTBHE HA PACTUTENbHBIA M >KMBOTHBIM Mup. OXpaHa pacTUTEIBHOTO H
KHUBOTHOrO Mupa. OCHOBHbIE NPUHIUMBI OXpaHbl Hpupoabl. Kpacuele kuuru. Ocobo oxpaHsembie
npupoausie Tepputopun (OOIIT). boranuueckue capl 1 300JI0THUYECKUE TTAPKH.

OCHOBHBIC TPUHIMIIBI YCTOMYMBOTO pa3BUTHUS 4YeJOBEYeCTBA M MpUPOAbL. ParumonanbHOe
MIPUPOJIOTIONIF30BAHUE M COXpAaHEHHE OMOJIOTMYECKOTo pasHooOpazust 3emin. OOmMe 3aKOHOMEPHOCTH



TII00ATBHBIX DKOJIOTHUECKUX KpHU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HWCAa W €r0 BEpOSTHHIE
nocieacTBus. Pa3Butue MeTo10B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOT€HHBIX IpolieccoB. CucmemHbie
uccnedo8anuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonocuueckoe
paznoobpasue u dbuopecypcol. Hayuonanvnvle ungopmayuonnsvle cucmemvl, obecneyusaowjue 00Cmyn K
ungopmayuu no cOCMOAHUIO OMOEIbHBIX 8UA08 U dKocucmem. OCHOBbL IKopeadbuIumayuy SKocucmem u
€cnocobo8 6opbOBL ¢ bUONOEPeHcOeHUAMU. PeKOHCMPYKYUA MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpanuu
Tabmuubel W cxeMmbl: «3arpsisHeHHEe aTMochepbl», «3arps3HeHre TUAPOChephl», «3arps3HEHHE

nousb», «IlapHukoBbIi 3pdekr», «Ocobo oxpaHsemMble MNPUPOAHbIE Teppuropun», «Moaenu
YIPaBISEMOTO MUPA».

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

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YJaIOIIMMUCS TPOrPaMM CPETHETO
oOuiero o6pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B crpykType JWYHOCTHBIX pE3yJabTaTOB OCBOEHHUS TMPOTPaMMbl IO OHOJIOTHMHM BBIJIEICHBI
CJIEIYIONINE COCTABJISIIONINE: OCO3HAHHWE OOYUYAIOIIMMUCS POCCHUHCKOW TpakJIaHCKOW HIECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH U CaMOOIPEICIICHHIO, Haluuue MOmMusayuu K
00y4YeHHIO OWOJIOTHH, YeleHanpasieHHoe pa3éumue BHYTPEHHUX YOEXKICHUH JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HMCTOPHUYECKUX TPAMUIIUA PA3BUTHS OHMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocmb 00YJaIONUXCSl PYKOBOJCTBOBATHCA B CBOCH JACATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKaMH, MPUCYITAMH CHCTEME OHOJIOTHYECKOTO o0pa3zoBaHusl, HalUuUue
NnpasoCco3HAaHUs: IKOJIOTUIECKON KYIbTYPBI, CHOCOOHOCMU CMABUMb TICIIA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJabTAThl OCBOCHUS ITPOTPAMMBI 110 OHMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE YYEOHOU U
BOCIIUTATEIILHON JACSITEIIBHOCTH B COOTBETCTBHM C TPAJAMIIMOHHBIMH POCCHUHCKMMH COIMOKYJIBTYPHBIMH,
HCTOPUYECKUMH M JIYXOBHO-HPAaBCTBCHHBIMHM IICHHOCTSIMHM, NPHUHATHIMH B OOIIECTBE NpaBUIAMH U
HOpPMaMH{ TOBEACHUSA W CHOCOOCTBYIOT IpOIlECCaM CaMOIO3HAHMS, CAMOBOCIIMTAHUS W CaMOPa3BUTHA,
pa3BUTHUS BHYTPEHHEW MO3HMIMU JIMYHOCTH, HATPUOTU3MA U YBWKEHUS K 3aKOHY U IPaBOMOPSIKY,
YeN0BEKy TpyJa U CTaplieMy IMOKOJICHHUIO, B3aMMHOTO YBa)KEHUS, OEPEKHOTO OTHOILIEHUS K KyIbTYPHOMY
HACJIETUIO U TPAJUIMsIM MHOTOHAIIMOHANLHOTO Hapoaa Poccuiickoit denepanuu, mpupoie U OKpyx aromiei

cpene.

JImgyHOCTHBIE pe3yJIbTaTbl OCBOCHUA yqe6Horo npeamMeTa «buoorus» IOJDKHEI OTpaKaTb
TOTOBHOCTh M CIIOCOOHOCTH 06yqa}01u1/1xc5{ PYKOBOACTBOBATHCA C(I)OpMPIpOBaHHOI\/’I BHYTpeHHeﬁ MO3UIINEN
JIUMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHCHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX Y6G)I(,I[6HHI>'I, COOTBCTCTBYIOIIUX
TPAAUIIUOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6IJ.[CCTBa, pacliupC€Huec KU3HCHHOTO OIIbiITa W OIIbITa
ACATCIIBHOCTH B IMPOLCCCC peain3alilui OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIUTATEIIBbHOM ACATCIIBHOCTHU, B TOM
YHUCJIC B 4aCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMHM OOYYAIOIIErocss KaK aKTUBHOTO U OTBETCTBEHHOTO
4JieHa POCCUHCKOTO 00IIeCcTBa;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MPaB M 003aHHOCTEH, YBayKEHHE 3aKOHA M ITPABOTIOPSIIKA;



TFOTOBHOCTb K COBMECTHOM TBOPYECKOM JI€ATENBHOCTH IIPU CO3JaHUM Y4€OHBIX IPOEKTOB, PEIICHUN
y4eOHBIX M MMO3HABATEIbHBIX 33124, BHITIOJTHEHUH OMOJOTHYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSITh COOCTBEHHYIO TO3HUIMIO M0 OTHOIICHHIO K SIBICHUSM COBPEMEHHOM
KM3HU U OOBACHATH €6;

YMCHUC YYHUTHIBATH B CBOUX I[€I>'ICTBI/I$IX HGO6XOI[I/IMOCTI) KOHCTPYKTHBHOI'O B3aHMOI[CI>'ICTBI/I$I JIIOI[CI;'I
C pa3sHbIMHA y6e)KIIeHI/I$IMI/I, KyJIbTYPHBIMU HEHHOCTAMHU U COLUATIBHBIM IOJIOKCHUCM

TOTOBHOCTh K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHEHUS YICOHBIX, TTO3HABATEILHBIX
U HCCJIEIOBATENBCKUX 3a7a4, YBAKHUTEIBHOIO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB NpU OOCYXKIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOIO COJIEPIKAHNUS;

FOTOBHOCTb K T'YMAaHUTapHOMW U BOJOHTEPCKOMW JIEATEIILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCHICKOM Tpa)AaHCKON MISHTUYHOCTH, MaTPUOTU3MA, YBAKEHUSI K CBOEMY
HapOo/ly, YyBCTBa OTBETCTBEHHOCTHU Tepesl PouHON, TOpIOCTH 3a CBOM Kpal, cBOIO PoauHy, CBOM SI3BIK U

KYJIbTYpY, IPOIILJIOE U HACTOsIIee MHOTOHAI[MOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHHE K NPUPOJHOMY HACIEIUI0O W NaMATHHUKaM IPUPOJIbI, JOCTHKECHUSIM
Poccnn B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M Ppa3BUTHE OHOJIOTHUH,
MOHUMAaHMs 3HAa4YeHHs] OMOJOTMHM B MO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU YEJIOBEKAa M COBPEMEHHOIO

o0111eCcTBa;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
OCO3HaHHE AyXOBHBIX IEHHOCTEH POCCUIICKOTO HAapO/a;
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTD OLCHUBATbL CUTYalUI0 W HIPHUHUMATh OCO3HAHHBIC PCHICHUA, OPHUCHTHPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

OCO3HAaHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHUC YCTOﬁqHBOFO 6y,£[y1l[€1“0;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM DpPOAUTCIAM, CO3JdHUIO CEMbHU Ha OCHOBE OCO3HAHHOI'O
IIPUHATHA LIEHHOCTEH CeMENHOM KU3HU B COOTBETCTBUH C TpaauusAMu HapOoJ0B POCCI/II/I;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

9CTECTUYCCKOC OTHOHNICHHUE K MHUPY, BKIKOYAA I3CTCTHUKY 6LITa, HAaYYHOTO U TCEXHUYCCKOTO
TBOpYECTBA, CliopTa, Tpyaa, 06IJ_ICCTBCHHBIX OTHOH.IGHPIﬁ;

MMOHUMAaHHE SYMOIMOHAIBHOTO BO3IEHCTBUS XKUBOI IpUpoOabI 1 eé OCHHOCTH;

TOTOBHOCTbL K CaMOBBIPAXKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPCMIICHUC IIPOSBIIATH KauCCTBA
TBOp‘ICCKOfI JIUMYHOCTH,



5) puznyeckoro BocmUTaHHUS, (POPMHPOBAHUS KYJBTYPHI 3/10POBbSI W IMONHOHAIBLHOTO
Os1aronosyqusi:

MOHMMAaHUE M peanu3alus 370pOBOTO M 0Oe3omacHOro o0pasza KU3HH (370pOBOE IHUTAHHUE,
COOIIIO/ICHNE TUTUEHUYECKUX MPABHII U HOPM, COQIaHCHPOBAHHBIM PEXXUM 3aHATUH U OTIBIXA, PETYISIpHAs
¢u3nveckas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOUICHHS K COOCTBEHHOMY
(bU3NIECKOMY U IICUXUIECKOMY 3/I0POBBIO;

[IOHMMAaHUE LEHHOCTU MPaBUJ UHJIUMBUIYAIbHOIO M KOJJIEKTUBHOTO OE€30IacHOrO IOBEIEHUS B
CUTYaLMsX, YTPOXKAIOUIUX 340POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHUE TOCJIECTBUN U HENPUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOJICHUS aJIKOTr0JIsl, HAPKOTUKOB,
KYpEHUs);

6) TPy10BOr0 BOCIIMTAHUSI:
TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTHBHOH JACATCIIBHOCTU TEXHOJOTHYECKOU U COHPIHJIBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTE HHUIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIIBHO BBITIOJIHATE TaKYIO JACATCIBHOCTD,

WHTEpEC K pa3audyabiM cdepam MpoPeCCHOHATBHON  NIeATeTLHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOD Oymymiel mpodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;
7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTMYECKH 1ierecoo0pa3Hoe OTHOUIEHHE K MPUPOJIE KaK HCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

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

0CO3HaHMe TI100aJIBLHOIO XapakTepa 3KOJIOIrH4€CKuX r[po6neM n HYTeﬁ HUX pCHICHUA,

CIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETACMbIC MPH HM3YYCHUH OWOJIOTUM 3HAHUS W YMEHHS IPU
pelieHNr TpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIONOJIE30BAaHIEM (COOIIOCHUE TPaBHII
MOBEJICHHUSI B TPHUPOJIC, HAIPABICHHBIX HA COXPAHECHHE DPABHOBECHsI B JKOCHCTEMaX, OXPaHY BHJIOB,
IKOCHUCTeM, Onochepsl);

AKTUBHOE HEMpUATHE JIEHCTBUM, MPUHOCSIIMX BpEeA OKpPYKAIOIIEeH NPUPOIHOU cpejie, YMEHHE
MPOTHO3UPOBATh HEONArONPHUATHBIE SKOJOTHYECKHUE TMOCIEICTBUS TMPEANPUHUMAEMBIX NEHCTBUN U
MpeIoTBPAIATh HX;

HaJIMYUEC PA3BUTOTO 3KOJOTHYCCKOT'O0 MBINIJICHUS, AKOJIOTHYECKOMN KYJIBTYPBI, OIIbITA ACATCIIBHOCTHU
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(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH

U OOIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHAajore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
Me€CTa B IIOJIUKYJIBTYPHOM MHDE;



COBEPILICHCTBOBAHUE S3bIKOBOM M YUTATEIILCKON KYJIbTYPBI KaK CPEACTBA B3aUMOJEHUCTBUS MEXIY
JIIOJIbMU U ITIO3HAHUS MUDPA;

MOHMMaHWe crneun(pukd OHOJIOTMM KaK HayKd, OCO3HaHHs e pond B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBILIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOLEM MHUpE Kak
O ©eIMHCTBE NPHUPOJBI, YEIOBEKa M OOIIECTBA, B MO3HAHUU NPHPOTHBIX 3aKOHOMEPHOCTEH M pElIeHUU
po0OJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUII COBPEMEHHOUM NMBUIM3AIMHU: 0OECIIEYCHUsS] HOBOTO
YPOBHS Pa3BUTHUS MEIUIMHBI, CO3/ITaHUE NEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECypCHbIE
mpoOJIeMBbl Pa3BUTHUSI YEIOBEYECTBA, MOWCKA MYTEH BBIXOJa M3 TII0OOATBHBIX IKOJOTHYECKUX MpPoOIeM U
ofecrieyeHns TepexoJa K YCTOWYMBOMY pa3BHTHIO, PAIMOHAILHOMY HCIOJIb30BAHUIO IPHPOTHBIX
pecypcoB U (popMHPOBaHHIO HOBBIX CTaHAAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJOTMYECKUX 3HAHUN B LIEJISX MOBBIIIEHUS OOIIEeH KyIbTYpBI,
€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH  (PYHKIMOHAJIBbHOM  TI'pPaMOTHOCTH
oOyuaronuxcs, GopMupyeMoit pu U3y4eHUN OHOJIOTUY;

IMMOHUMAHHUEC CYIIHOCTH MCTOAOB IMO3HAHHSA, UCIIOJIB3YEMBIX B €CTCCTBCHHLIX HayKaXx, CIIOCOOHOCTH
HCIIOJIB30BAaTh IOJIy4a€MBIC 3HaHWA JJI1 aHallu3a Hu OOBACHEHMS SBJICHUM OKpy»XKaromero Mupa Hu
MMPOUCXOAAIINX B HEM I/IBMeHeHI/Iﬁ, YMCHHE J€J1aTh 00OCHOBAHHBIE 3aKJIFOYEHUSI Ha OCHOBE Hay4YHBIX
CbaKTOB U UMCIOMIUXCA JaHHBIX C IEJIBIO MOJTYYECHUA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIIOIL30BaTh OMOJOTHMYECKHE 3HAHHSA IJId pCHICHUS np06neM B
PCAIBbHBIX )KU3BHCHHBIX CUTYyallUuAX;

OCO3HaHHUE NI E€HHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH IIPOCKTHYIO U
HCCICA0BATCIbCKYIO ACATCIIbHOCTD MHAUBHUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHUIO W CaMOOOpa30BaHMIO, K AaKTUBHOMY
MOJIyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMU MTOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUSI y4eOHOro npeamera «buosiorus» BKIIIOYAIOT: 3HAYNMbIe
s GOpPMUPOBAHUS  MHUPOBO33pEHUS  OOydaloIUXCAd  MEKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIC)
oOlIeHay4YHbIE TOHSTHS, OTpPa)kalolIMe ILEJOCTHOCTh HAaydyHOU KapTUHBI MHUpa U CHEIU(PUKY METOJOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HSHEPrusi, sSBIIEHUE, IMPOLIECC, CHUCTEMA,
Hay4yHbI (paKT, NPUHIMI, TUNIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIeIOBaHHe, HaOII0JCHHE,
U3MEpEHue, OKCIEPUMEHT U JpYyrue); yHUBEpCalbHble y4eOHble JeiicTBUs (IIO3HaBaTEIbHBIE,
KOMMYHHKaTHBHBIC, PETryIsATUBHEIE), oOecrnieunBarone GopmMupoBanue (QpyHKIIMOHATEHON TPAMOTHOCTH U
COLIMANIFHOM KOMIIETEHIIUM OOYy4alomIMXcsi; CIHOCOOHOCTh OOYYalOIIUXCSl HCIOJIb30BaTh OCBOCHHBIE
MEXJIUCUUITMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHHWS W YHHUBEpCalIbHbIE YyueOHBbIE JIEHCTBUSA B
MM03HABATENbHOU U COIIMANBHON MPAKTHKE.

B pesynbrate m3yueHus OMONOrMM Ha YpOBHE CpeaHero ooOuiero o0pazoBaHHs y 00ydarouerocs
Oynyr chopMupoBaHbl TO3HaBaTelbHbIE YHUBEpCAJIbHbIE YyuyeOHbIE JACHCTBUS, KOMMYHUKAaTHUBHBIE
YHUBEpCaJbHbIE y4yeOHbIe NEHCTBMS, peryiasiTHBHbIE YHHMBEpCalbHble YueOHble AEHCTBHUS, COBMECTHas

ACATCIBHOCTD.

MeTaHpe,Z[MeTHLIC pPE3yJIbTaTbl OCBOCHUA TIPOTpaMMbl CPCIAHCTO O6H_ICFO 06pa30BaHI/I}I JOJIDKHBI
OTpaXKarTh:

OBnaneHne YHUBEpPCAIbHBIMHA y‘-lGﬁHbIMI/I NO3HABATEJbHBLIMH JI€HCTBUAMM:

1) 6a30BbI€e JOrHYECKHE ACHCTBUS:



CaMOCTOSITEIILHO (POPMYJIHPOBATH U aKTyaIM3UPOBATh MPOOIIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

HCI0JIb30BAaTh IIPU OCBOECHUU 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUIEHUS (AaHaIu3a, CHUHTE3a,
CpaBHEHMsI, Kiaccu(ukanuu, 0000IIeHNs), PACKPHIBATh CMBICI OHMOJOTMYECKHX MOHATHH (BBIACIATH MX
XapaKTepHblEe IPU3HAKU, YCTAHABIIUBATD CBSI3U C IPYTUMHM MTOHATUIMHU);

ONpCACIIATh LCIIU ACATCIBbHOCTHU, 3adaBas MapaMETpbl U KPUTCPUU UX AJOCTHIKCHUSA, COOTHOCHTDH
PE3YIbTATBI ACATCIIBHOCTH C IOCTABJICHHBIMH LCJISIMU

WCIOJIH30BATh OMOJIOTUYECKUE TIOHATHS U151 OOBSICHEHUS (JaKTOB U SIBIICHHI )KHUBOW IPUPOIBI;

CTpPOUTH JIOTMUECKUE pacCyKIeHUs (MHAYKTUBHBbIE, JEAYKTUBHbIE, IO AaHAJOIMH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTUBOPEUUST B pacCMaTpUBAaEMBbIX SIBIEHUSAX, (OpPMYIHpOBaTh BBIBOABI U
3aKJIHOYCHUS;

IIPUMEHATh CXEMHO-MOJICTIBHBIE CPEICTBA JUId IPEACTABICHUS CYHNIECTBEHHBIX CBS3€M U
OTHOIIEHUH B M3y4aeMbIX OMOJIOTMUECKUX 00BEKTax, a TaKKe MPOTUBOPEUUH Pa3HOTO POJIa, BBISIBICHHBIX
B Pa3IMYHbIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIaH pELIEHUS MNpOOJIEMbl C Y4ETOM aHajdM3a HMMEIOIMIMXCS MaTepUaNbHBIX U
HEMAaTEpUAJIbHBIX PECYPCOB;

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

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

pPa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE el CTBHA:

BIIQJICTh HABBIKAMH Y4YEOHO-HCCIICIOBATEILCKOM H  IPOCKTHOM JCATEIHHOCTH, HaBBIKAMH
paspenieHus mpooieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHMCKY METOJIOB pPEIICHUS
MPaKTUYECKHUX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;

WCIIOJIb30BAaTh  Pa3NUYHbIE BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, TPEOOPa30BaHUI0 U MPUMEHEHUIO B y4eOHBIX CUTYyallUsX, B TOM UYHCJE MPH CO3JAHHUH

y‘le6HI>IX " COLUAJIIBHBIX ITPOCKTOB;

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

CTaBHUTb U CI)OpMYJ'IPIpOBaTB COOCTBEHHBIE 3aaa4u B O6pa3OBaTeHBHOﬁ ACATCIIBHOCTU U )KU3HCHHBIX
CUTYyallUAX;

BBIABJIATE NPUYNHHO-CICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3a/la4y, BBIABUIATb TUIIOTC3Y eé
peuICHrd, HAXOAUTb apryMCHTBI JId OOKa3aTCJIbCTBAa CBOUX YTBer(HCHHﬁ, 3a1aBaTb IMapaMCTPpbl U

KPUTEPHH pelleHHS;

AHAIIM3UPOBATH IMOJYUCHHBIC B XOAC PCHICHUA 3adavdd PE3YyJIbTAaTbl, KPUTUYCCKU OICHUBATH HUX
AOCTOBCPHOCTD, IIPOTHO3UPOBATH H3BMCHCHHUEC B HOBBIX YCIIOBUAX,

AaBaTb OUCHKY HOBBIM CUTyallusIM, OLICHUBATDH HpHO6pCTéHHLIfI OIIBIT,



OCYIICCTBIISITh ~ LICJICHANIPABICHHBIA IMOMCK IEpPEeHOCa CPEICTB M CIIOCOOOB JCHCTBHS B
podecCHOHANBHYIO CPEyY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIEHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BblIBUI'aTb HOBBIC UJCHU, NpCiaraTb OPpUIiHAJIbBHBIC MOAXOAbI U PCIICHUA, CTABUTH HpO6JIeMI)I n
3aaa4u, JOIMYCKAOIMHNE AJIbTCPHATUBHBIC PCHICHU .

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B Pa3IMUHBIX HUCTOYHHKAX HMH(pOpManuu (TEKCTe Yy4eOHOTO MOCOOMs, HaydHO-
MOMYJISIPHOM JUTEepaType, OMOJIOTMUECKUX CIOBAPSIX M CHPABOYHHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B
WuTepHere), aHanu3upoBaTh WHGOPMALMIO Pa3IMUYHBIX BUJOB U (POPM MpencTaBICHUS, KPUTUUYECKU
OIICHHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

(hopMyIUpOBaTh 3aNPOCHl U MPUMEHSThH Pa3IMYHbIE METOIBI TIPU MOUCKE U OTOOPE OMOJIIOTHYECKOM
nHpopmalru, He0OX0AUMOM /7Sl BBITIOJTHEHUS YY4EOHBIX 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 BbIOHMpaTh ONTUMAIbHYIO (hOpMY HpeaCTaBieHUs OuoJIoruueckoil mHbopManuu
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEICTBA MpH paboTe ¢ OMOJOTHYECKOW WH(pOpMAIHEeH:
MPUMEHATh XUMHUYECKHE, (PU3UYECKHEe W MaTEeMaTHYECKHUE 3HAKH W CHUMBOJIBI, (OpMYIbl, abOpeBuarypy,
HOMEHKJIATYPY, UCTIOJIh30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISTHOCTH;

BJIaACTb HABBIKAMHW PACIIO3HABAHWA W 3alIHUThI I/IH(bOpMaHI/II/I, HH(l)OpMaHI/IOHHOI;'I 0e30IacHOCTH
JIMYHOCTH.

OBj1ajieHie YHUBEPCATbHBIMHA KOMMYHHUKATHBHBIMH JI€H CTBHSAMM:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIMM BO BCEX c(epax >KM3HH, aKTUBHO y4acTBOBAaTh B JHAIIOTE HJIH
JIMCKYCCHUHM TIO CYIIECTBY OOCYKIaeMOi TeMbl (yMEHHE 3ajaBaTh BOINPOCHI, BBICKA3BIBATH CYHKICHUS
OTHOCHTEJIBHO BBITIOJIHEHHs TPEUIaraeMoi 3aJauu, YYMTHIBATH WHTEPECHI M COTJIACOBAHHOCTH IO3HMIIUIA
JAPYTUX YYACTHUKOB JIHAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIICHHUS, MOHMMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDJIMKTHBIX CHTYyaIlMil, YMETh CMAr4aTh KOHQIMKTBI M BECTH
MIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIOCOOAMH OOIICHHUS M B3aUMOJCHCTBHUS, MOHUMATh HAMEPCHHUS IPYTHX
JIFOJICH, TPOSBIIATh YBAXKHUTEILHOE OTHOIICHHE K COOECEHUKY M B KOPPEKTHOW (opme (HopMyTHpOBaTh
CBOU BO3PAXKECHUS;

pa3BépHyT0 H JIOTUYHO U3JiaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHHUEM A3LIKOBBIX CPCACTB.

2) coBMeCTHAas eI TeJIbHOCTh:



MOHMMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHONW M WHAWBUIYAIbHOW pabOTHI MPU PEIICHUU
Ouosornyeckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh NPUMEHEHHUS TPYNNOBHIX  (opMm
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATH €M 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 WM KaXXIOIO YyYaCTHHMKA KOMAaH/bl B O6HIPII>1 pe3yiabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OLIEHWBATH MAEHM C TMO3UIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETMUECKOE TIOBEICHHE B PA3JIMUHBIX CHUTYAIUsAX, IMPOSBISATH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMMU:
1) camoopraHuzanus:

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

BBHIOMpATh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN 1IEJIeBbIE U CMBICIOBbIE YCTAaHOBKH B CBOUX
JNEUCTBUIX U TOCTYIKaX MO0 OTHOLIEHUIO K )KHUBOU MPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

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

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

AaBaTb OLICHKY HOBBIM CUTYAllUAIM,

PpaClIupATb paMKH y‘IC6HOl"O npeaAMETa Ha OCHOBC JIMYHBIX Hpe,[[HOLITCHI/II‘/’I;

ACJ1aTh OCO3HAHHBIN BBI60p, APryMmeHTHPOBATH €TI0, 6paTb OTBCTCTBCHHOCTD 3ad PCHICHUC,
OLICHUBATb HpI/I06peTéHHBII\/’I OIIBIT,

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

2) CAaMOKOHTPOJIb:

AaBaTb OHNCHKY HOBBIM CUTyallUssM, BHOCUTb KOPPCKTUBbBI B [JCATCIBbHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJILTATOB LCJISAM;

BJIaJIeTh HAaBBIKAMU II03HABATENbHONH peQreKCHH KaK OCO3HAHMS COBEpILIAeMbIX NEHCTBUN U
MBICTIMTEIBHBIX IPOIIECCOB, UX PE3YAbTATOB U OCHOBAHUH, HCIIOJIL30BATh MPUEMBI peIIeKCUU IS OLEHKH
CHUTYalllH, BHIOOpa BEPHOTO PEILICHHUS;



YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
3) npuHsATHE cedsl U IPYTHX:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABATH CBOE MPABO U IIPaBO JPYrUX Ha OILIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIOBeKa.
MHNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS coAepkKaHUS ydyeOHoro mnpeamera «buosorus» Ha
yriayOnéHHOM YpOBHE OPUEHTUPOBAHBI Ha obecrnieueHue pouIbLHOTO
oOyueHus odyuaromuxcsa 6uosornd. OHU BKIIIOYAIOT: crienuduyeckue Juis OMOJIOTUM HaydHbIe 3HAHUS,
YMEHHUSI M CHocoObl JEHCTBUH IO OCBOEHHIO, WHTEpIPETAllMd W NpeoOpa3oBaHUIO 3HAHUN, BUIbI
JESITEIbHOCTH MO TOJIYYEHUIO HOBBIX 3HAHMM M HMX NPUMEHEHHUIO B Pa3IMYHbIX Y4eOHBIX, a TaKkke B
peaNIbHBIX KU3HEHHBIX cUTyalusax. [IpenmeTHbie pe3yabTaThl IPEICTABIECHbI M0 TOJaM U3yYEeHHUS.

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

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJIM OHWOJIOTMM B CHCTEME CCTECTBCHHBIX HAyK, B
(OpPMHPOBAHHH E€CTECTBCHHO-HAYYHON KApTUHBI MHpA, B TO3HAHWW 3aKOHOB TMPUPOJBI M PEIICHHH
po0JIeM paroOHATBHOTO MTPUPOJIOTIOIH30BaAHUS, O BKIIAJAC POCCHMCKHMX U 3aPYOCIKHBIX YUEHBIX B Pa3BUTHE
OHOJIOT Y,

BIIQJICHUE CHUCTEeMON OWOJIOTMYECKUMX 3HAHUH, KOTOpash BKIIOYAET: OCHOBOIIOJIAraroliue
OMoJOrMYecKue TEPMUHBI M TOHATUA (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEeryJlus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTh, pOCT U pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopust HacneicTBeHHocTd 1. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOTooOpazusi u
MIPOUCXOXKACHUST KYJIbTYPHBIX PACTeHUI), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB IE€PBOTO IOKOJEHUS,
pacuieruieHusi, YUCTOThl raMeT, He3aBHUCHUMOro HacienoBaHus [. Menzaens, roMojOru4ecKkux psgoB B
HacyencTBeHHoM n3menunBoct H. M. BaBuioBa), mpuHIUIB (KOMILIEMEHTAPHOCTH);

BJIaICHUC OCHOBHBIMU MCTOAaMHU HAYYHOI'O TIIO3HAHUA, MHCIIOJIB3YCMbBIX B OMOJIOTHYECKUX
HUCCICIOBAaHUAX XUBBIX 00BEKTOB (oanaHHe, HU3MCEPCHUC, Ha6J'IIOI[CHI/Ie, BKCHepI/IMeHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE IPHU3HAKU: BHUPYCOB, KJIETOK IMPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM UHCIIe OaKTepuii, TpHOOB, pacTEHU, )KUBOTHBIX U
YeJoBeKa, CTPOCHUS OpraHOB M CHCTEM OpPraHOB pPACTEHHMH, >XUBOTHBIX, 4YEJOBEKa, IPOLIECCOB
KHU3HENIEATENbHOCTH, MPOTEKAIOINIMX B OPraHU3Max pPACTEHWH, KUBOTHBIX M YeJOBEKa, OMOJOTMYECKHUX
mporieccoB: OOMeHa BellecTB (MeTaboiIM3M), NPEBpalLleHUs SHEpruu, OpOXKEHHs, aBTOTPO(HOro u
rerepoTpoHOro THUIOB NHMTaHUSA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeToreHesa,
SMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, MHAMBUIYAJIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOreHe3a), B3aMMO/ICHCTBHSI '€HOB, FeTepO3Kca, HCKYCCTBEHHOTO 0TOOPa;



YMEHHUE YCTaHABIMBATh B3aUMOCBS3U MEXJy OpPraHOMJAMM KIETKH M UX (YHKIUSAMH, CTPOSHHEM
KJIETOK Pa3HbIX TKaHEH U X QYHKIHSIMH, MKy OpraHaMy M CUCTEMaMU OPT'aHOB Y PAaCTEHUH, )KUBOTHBIX
U 4eloBeKa M MX (PYHKIUSAMH, MEKJY CUCTEMaMU OPraHOB M MX (DYHKUMSMH, MEXKIY dTalaMud oOMeHa
BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA M XKU3HEHHBIX LHUKJIOB OPTaHU3MOB, 3TalaMH 3MOPHOHAIBLHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTHIIOM, (PEHOTUIIOM U (haKTOpaMH Cpeibl OOUTaHHUS;

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

YMCHHUC HCIIOJIB30BaTh COOTBETCTBYIOIIHWEC ApPryMCHTHI, 6I/IOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTHIO U
CHUMBOJIMKY IUIA JOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIII;

YMCHHUEC pClIaTh OMOJIOTHYECKHUE 3aa4yi, BBIABJIATH MNPUYUHHO-CICACTBCHHBLIC CBA3U MCXKAY
HCCICAYCMBIMU OHOJOrMYECKUMU nmponeccaMmu M ABJICHUSAMM, A€JaTb BBIBOABI U IMPOTHO3bI HA OCHOBAHWH
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINOJHATH JJAOOpaTOpHbIE M MpPAKTHUECKUEe paboThl, cOONI0AATh MpaBuUia Mpu padoTe ¢
y4eOHBIM U JaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPSITh HUX SKCIEPUMEHTAIBHBIMHU CPEICTBAMHU, (OPMYIHPYS
LIE€JIb UCCIIEI0BAHMS, AHAIM3UPOBATH MTOJYYEHHBIE PE3YyIbTaThl U JI€JaTh BBIBOBL;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEI0BATENbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTUU M MEIUIIUHE,
MPOBOJAMMOM Ha 0a3e IMIKOJIbHBIX HAyYHBIX OOILIECTB, U MyOJIMYHO MPEJCTABISATh NOJyYEHHbIE PE3YJIbTaThI
Ha YYEHUYECKUX KOH(EpEHIHIX;

yYMEHHE OILICHMBATh 3THUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEJIO0BaHUU B oONacTu OHOJIOTUH U
MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPaBIEHHOE W3MEHEHHE TI'€HOMa WU
CO37JaHHM€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISATh OCO3HAHHBIN BHIOOP OynyIiei npodeccuoHanbHOM AeATeIbHOCTH B 00JaCTH
OMOJIOTHHM,  MEAMIMHBI, OHOTEXHOJOTHMH,  BETEpUHAPHM,  CEJICKOIO  XO34WCTBA,  IMHUIIEBOM
MIPOMBIIIJICHHOCTH, YIIyOJsTh MO3HABATENIbHBIM HMHTEpPEC, HANpaBICHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH MpodeccHy U MPOA0DKEHHE OUOJIOrHuecKoro 00pa3oBaHus B OPraHU3alMsIX CPEAHETO
podecCHOHABHOTO U BBICIIET0 00pa30BaHUsl.

Hpe,[[MeTHLIe pe3yIbTaTbl OCBOCHUA yqe6H0r0 npeamMceTa «buonorus» B Il 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 HKOJIOIMUYECKMX IpoOJIeM 4YellOBeUecTBa, a TaKKe B PELUICHHH BOIPOCOB PALMOHAIBLHOIO
MIPUPOJIOTIOIIBL30BAHNA, U B (POPMUPOBAHUHU IIEGHHOCTHOTO OTHOUIEHUS K MPUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH;

YMEHHUE BIaJETh CHUCTEMOH OHOJIOTMYECKUX 3HaHUHM, KOTOpas BKJIIOYACT OINpENIeNeHuss Hu
MOHMMaHHUE CYIIHOCTH OCHOBOIIOJIAraloIUX OMOJIOTMYECKUX TEPMUHOB M MOHATUH (BUA, SKOCHUCTEMA,
ouocdepa), Ouonoruyeckue TeopuH (dBoJtoIMOHHas Teopus Y. JlapBMHaA, CHHTeTHYecKass Teopus
sBosrorun), yueHust (A. H. CeseproBa — o myTsX W HampaBieHusx sBostoruu, B.W. Bepnaackoro — o
6uocdepe), 3akoHbl (reHeTHueckoro pasHoBecus [x. Xapau u B. Baitn6epra, 3apoapimesoro cxozacrsa K.
M. bopa), npaBuna (Munumyma lO. JIubuxa, 3KonOrnyeckord MUpamMubl SHEPTUH), TUIIOTE3bI (THIIOTE3a
«vupa PHK» V. I'un6epta);

YMEHHE BJaJIETh OCHOBHBIMH METOJIAaMU HAay4HOTO IMO3HAHUS, UCHOJIb3YEeMbIMU B OHOJIOTHYECKUX
WCCIICIOBAHUSX JKUBBIX OOBEKTOB M DIKOCHCTEM (OMHCaHUE, W3MEpEHUE, HAOIIOJeHHE, SKCIIEPUMEHT),
Croco0aMH BBISIBJICHUS U OIICHKU aHTPOTIOT€HHBIX U3MEHEHU B TIPUPO/IE;



YMEHHUE BBIACTATH CYIIECTBEHHBIC NMPU3HAKU: BHUIOB, OMOTEOLIEHO30B, SKOCHCTEM M Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JABWXKYIIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, auIoNaTpU4ecKoro Hu
CHUMITaTPUYECKOTO BHI000pa30BaHuUs, BIMSHUS ABMKYLIIMX CHJI DBOJIONHMHM HAa TEHO(QOH] MOMYJISAIHH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie 0OMTaHUs, YepeIOBaHNUS HAIPABJICHUI IBOJIOIMU, KPYyTrOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTaHABJIMBATb B3aUMOCBA3UM MCKAY IMIpoHcCCaMMu BSBBOJIIOOWH, ABMIKYHIMMHU CHIIAMH
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MOB;

YMCHUC BBIABJIATL OTIIMYUTCIILHBIC IPHU3HAKU JXUBBIX CUCTEM, HpI/ICHOCO6JI€HHOCTI> BHUJIOB K CpCIec
O6I/IT8,HI/I$I, a0UOTHYECKUX M OHOTHYECKHMX KOMIIOHCHTOB O9KOCHCTEM, B3aHMOCBSI3CH OpraHusmMoB B
COO6HI€CTBaX, AHTPOIIOTCHHBIX W3MEHCHHI B SKOCHCTEMaX CBOCH MCCTHOCTH,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OWOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUISl JI0Ka3aTeIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHMUYECKUX TIPYII, B3aUMOCBSI3U
OpraHU3MOB U Cpe/ibl OOMTAaHMsI, EUHCTBA YEJIOBEUYECKUX pac, HEOOXOAMMOCTH COXpaHEHUSI MHOT000pa3us
BHJIOB M 9KOCUCTEM KaK yCJIOBHS COCYLIECTBOBAHUSI IPUPObI M UETIOBEUECTBA;

YMCHHUEC pEIIaTh OMOJIOTHYECKHUE 3aa4yi, BBIABJIATH MNPUYUHHO-CIICACTBCHHBIC CBA3U MCEXKAY
HCCICAYEMBIMU OMOJOrMYECKUMU nmponeccaMu 1 ABJICHUAMM, ACJIaTbh BbIBOJbI U IIPOTrHO3bI HA OCHOBAHHWU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINIOJHATH JTAOOpaTOpHbIE U MpPAaKTHUECKue paboThl, cOONI0AATh MpaBUia Mpu padoTe ¢
y4eOHBIM U JJaO0OpaTOPHBIM 000PYIOBaAHUEM;

yYMEHHE BBIJBUTATh THIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CpEICTBaMHU, (OPMYIHPYS
1[eJIb UCCIIEI0BAaHUs, aHAJTM3UPOBATD MOJTyYEeHHbIE PE3YAbTAThl U JA€TaTh BHIBOIBL;

yYMEHHE Y4acTBOBATh B y4eOHO-HCCIEIOBATENbCKONW paboTe 1Mo OMOJIOTHUH, SKOJOTUU U MEIUIUHE,
MPOBOJAMMOMN Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, U MyOJIMYHO MPEACTABIAThH MOJIy4YEHHBIE PE3YIbTAaThI
Ha YYCHHUUYECKUX KOH(PEPEHIHUsX;

YMEHHE OIICHUBATh TMIIOTE3bl U TEOPUHU O MPOUCXOKIACHUH KU3HU, YEIOBEKa U YEIOBEYECKUX pac,
0 MPUYMHAX, MTOCJIEICTBUAX U CIIOCO0aX Mpe0TBpalleHUs III00aIbHBIX U3MEHEHU B Onocdepe;

YMEHHE OCYHIECTBIIATH OCO3HAHHBIN BbIOOP OymyIieit mpodeccHoHaIbHON AesITENbHOCTH B 00J1aCTH
OMOJIOTHH, SKOJOTUU, MPUPOJIOTOIH30BAHUS, MEIUIUHBI, OMOTEXHOJOTUH, ICHUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO031CTBA, MUIIIEBON MPOMBIILIICHHOCTH, YIIIyOJsSTh MO3HABATENbHBIM UHTEPEC, HAPABICHHBIN
Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH MpOdeccuu U MpPOoJ0DKEHHE OHOJIOrHYecKOro 00pa3oBaHUs B
OpraHu3aIusaX CpelHero mpodecCHoHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.

TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne | HammeHoBaHue pa3/iesioB U TEM MPOrPaMMBbl | KonnyectBo uacos ‘ DJEeKTPOHHBIE
n/n Beero|[Kontponshbre|[Tlpaxtnueckue| _(HPpoBbIe)
paBoTHI paBoTHI oOpa3oBarenbHble
pecypcsl
‘1 HEI/IOJ‘IOFI/ISI KaK HaykKa || 1 || H H ‘
‘2 H}KHBHe CUCTEMBI U UX U3yUCHHE || 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 (OYHKIIUH KIIETKA || 8 || 0,5 H 2 H




Ne HanmenoBanue pa3feiioB U TeM IPOrpaMMbl KousmmuecTBo yacos ‘ ONEeKTPOHHBIE
n/n Beero|[Kontponshore| [paxtuueckue| _(WMPpoBee)
paGoTHl paGOTHI 00pa3oBaTeNbHbIC
pecypchl
6 OOMeEH BeIIecTB U MPEBpAIlCHUE SHEPTHU B 9 1
KIICTKE
7 Hacnencreennas nngopmanms u peanuszanus e€|| 9 1 0.5
B KJIETKE
‘8 H}KmHeHHHﬁ LIUKJI KJIETKU ” 6 ” H 1 H ‘
‘9 HCTpoeHHe 1 QYHKIIMH OPTaHU3MOB || 17 || 1 H 1.5 H ‘
‘10 HPaSMHO)KeHI/IC Y pa3BUTHE OPraHU3MOB || 8 || H 1.5 H ‘
11 |eHeTwka — HayKa O HACJICJCTBEHHOCTH U 2 0.5
W3MEHUYMNBOCTH OPraHU3MOB
‘12 H3aKOHOM€pHOCTI/I HACJICJICTBEHHOCTH || 10 || 1 H H ‘
‘13 H3aKOHOMepHOCTI/I M3MEHYUBOCTHU || 6 || H H ‘
‘14 HFeHeTHKa JelroBeKa || 3 || H 0.5 H ‘
‘15 HCGJ‘IGKHI/IH OpraHU3MOB || 4 || H 1 H ‘
‘16 HBHOTeXHonoms{ Y CHHTETHUYeCKast OMOJIOTHS || 4 || H H ‘
‘17 HPezepBHoe BpeMs || 1 || H H ‘
OBIIEE KOJJMYECTBO YACOB I1O 102 4 13
I[MPOI'PAMME
11 KJIACC
No HaunmeHnoBanue pas3ienoB U T€M IPOTrpaMMBbl KommuectBo yacos ‘ DJIEKTPOHHBIE
n/n Beerol|[Koutposbhbie| Tlpaktuueckue||  (pposere)
pPaBOTHI pPaBOTHI 00pa3oBaTeibHbIC
pecypcsl
1 |BapokIeHre U pa3BUTHE SBOJIOIUOHHBIX 4
MpeCTaBICHUN B OMOJIOTUH
‘2 HMI/IKpOI)BOJ‘IIOI_[I/I}I 1 e€ pe3yIbTaThl || 14 || 1 H 2 H ‘
‘3 HMaKpoaBomoumI u e€ 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 YeJIOBEKa — aHTPOTIOTeHE3 || 10 || 0,5 H 1 H ‘
6 DKOJI0TUsl — HayKa O B3aUMOOTHOILLIEHUAX 3 0.5
OpPraHU3MOB U HAJIOPTAHU3MEHHBIX CUCTEM C
OKpYKarollen cpenou
‘7 HOpraHI/BMH U cpefia oOuTaHus || 9 || H 1.5 H ‘
‘8 HQKOJIOH/I;I BUJIOB U IOMYJISIUN || 9 || H 0.5 H ‘
‘9 HBKOJIOFI/I}I COOOIIECTB. DKOJIOTUYECKUE CI/ICTCMH” 12 || 1 H 0.5 H ‘
‘10 HBI/IOC(I)epa — rrno0anbHast 9KOCUCTEMa || 6 || H H ‘
‘11 quJ'IOBeK U OKpYXarolas cpeaa || 6 || 0,5 H H ‘
‘12 HPCBCpBHOC BpeMs || 8 || H H ‘
OBIIEE KOJIMYECTBO YACOB I10 102 4 7.5

I[TPOTPAMME




IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre|[Ipaxrnueckue|13Y4eHUA|  1MdpoBEIe
paGoTHI paGoTHI 00pa3oBaTeIbHbIC
pecypchl
1 ||buosiorusi Kak KOMIUIEKCHAsI HayKa U 1
KaK 4acTh COBPEMEHHOTO 00IIecTBa
‘2 H}KHBHe CUCTEMBI M UX CBOMCTBA H || H H H
3 |[YpoBHEBas OpraHu3aIis KUBBIX
CHCTEM
4  |[Mcropust OTKPHITUS U U3YUYECHUS 1
KyeTku. Knerounas teopust
5 |[MeTo/1bl MOJEKYISIPHOM U KIETOYHOM 1 0.5
o6uonoruu. [Ipaktuueckas pabora
«M3ydeHnune MeTo/I0B KIETOYHOH
o6uosnoruu (xpomarorpadus,
piekTpodopes, nuddepeHnranibHoe
ueHtpudyruposanue, [1L[P)»
‘6 HXI/IMquCKHﬁ COCTaB KIIETKU H || H H H
7 |MuHepanbpHBIE BelecTBa KISTKH, UX
OnosioruYecKas pojb
8 ||Opranunueckue BemIeCTBA KICTKA — 1 0.5
oenku. JlaboparopHas paboTa
«O06HapyxeHne 0eJIKOB C IIOMOIIIBIO
Ka4eCTBEHHBIX PEAKLIUN»
9 ||CeoiicTBa, knaccudukanus u GyHkouu || 1
0enKoB
10 ||Opranuyeckue BemecTBa KIETKH — 1
YTI1EBO b
11 ||Opranuyeckue BemecTBa KIETKH — 1
TTUITHTBI
12 |Hykneunossie kucnotsl. JJHK u PHK. 1 0.5
JlaGopatopHas pabora «MccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK PA3JIMNYHBIX OPraHU3MOB)»
13 ||Crpoenue u ¢pynkuuu ATO. [Ipyrue 1
nykieosunrpudocdarsr (HTD)
14 ||CexBenupoBanue JJHK. Meto b1 1 0,5
r€HOMHKH, TPAHCKPUIITOMUKH,
[IPOTEOMUKHU
‘15 HMGTO,[[LI CTPYKTYpHOW OHOJIOTHH “ || “ H H
16 |[Tuns! knerok. [IpokapuoTudeckas
KJIeTKa
17 ||CtpoeHue 3yKapuOTHYECKOH KIETKH. 1 0.5
[IpakTuyeckas padora «M3yuenue
CBOMCTB KJIETOUHOU MEeMOpaHbI»
‘18 HHOBerHOCTHLIﬁ anmnapar KJIeTKU H 1 || H H H ‘
‘19 HOI[HOMCMGpaHHBIC OPraHou bl KIETKH. H 1 || H 0.5 H H ‘




n/n

Tema ypoxka

KonnuectBo yacos ‘

Bcero

KontponbHbie
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

[IpakTuyeckas pabdora «M3yuenue
JIBUKECHHSI INTOILIA3MBI B
PaCTUTEIBHBIX KIETKaX»

20

HOJIyaBTOHOMHI)Ie OpraHou bl KJICTKH:
MUTOXOHAPUH, MJIACTU/IBI.
JlaboparopHas padota «MccnenoBanue
[1a3MOJIM3a U JICTIa3MOJIn3a B
PACTUTCIIbHBIX KIICTKAX»

0.5

‘21 HHGMGM6paHHBIC OPraHoubl KIETKU H

[EEN

0,5

| |

‘22 HCTpoeHHe u QyHKIIUU s7pa H

| |

23

CpaBHuTeENIbHAs XapaKTepUCTUKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabota «/3ydeHue CTpOeHUs KIETOK
Pa3TUYHBIX OPraHU3MOB

0.5

24

ACCUMIISAIHAS U TUCCUMIUIAIINS — JIBE
CTOpOHBI MeTaboam3Ma. THrb oOMeHa
BemiecTB. JlaboparopHast paboTa
«M3yueHne KaTaauTHIECKON
AKTUBHOCTH (PepPMEHTOB (Ha MpUMEpe
aMUJIa3bl WM KaTajiasbl)»

25

DepMEeHTaTUBHBIN XapaKkTep peakiuii
KJIETOYHOTO METa00JIu3MA.
JlaGopaTopHnas paborta «3yueHnue
(hepMEeHTaTUBHOTO pacUIeIICHUs
[epOKCH/Ia BOJOPOAA B PACTUTEIbHBIX
1 KUBOTHBIX KJIETKaX»

0.5

26

benku-akTUBaTOPBI U OCIKH-
WHTAOUTOPBI

‘27 HABTOTpO(bHBIf/i THTI 0OMEHa BEIIECTB “

[EEN

| |

|

‘28 HCDOTOCI/IHTCS “

| |

29

XemocuHTe3. JJaboparopHas pabota
«CpaBHeHHeE Mpo1eccoB POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHBIE OpraHnu3Mbl. Bup
Opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE MTPOIECCOB OPOXKEHUS U
TBIXaHUS

31

AdpOoOHBIE OpTraHU3MbI. JTaIbI
PHEPreTHYECKOro 0OMeHa

32

OHeprust MEMOpPaHHOTO IpaIueHTa
npoToHOoB. CunTe3 AT®: paboTta
npoToHHOU AT®-cuHTa3bI

33 |

Peakinu MaTpUIHOTO CHUHTE3a H

34

TpaHckpunms — MaTpUYHBIN CHHTE3
PHK

‘35 HTpchm{um{ U €€ ATansl H

[EEN




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Konrponsusie|[IpakTnueckue
paboTsl paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

36

KonupoBanue aMMHOKHUCIOT. Poiib
prbocom B OnocuHTE3e Oenka

37

Opranu3zanys reHoma y IpoKapuor u
DYKapuoT

38

MoneKyaspHble MEXaHU3MbI
PKCIIPECCUU TEHOB y SYKAPHUOT

39

Bupycbl — BHEKJIEeTOUHbIE (POPMBI
’KU3HH U 00JIUTraTHBIE napa3uThl.
[IpakTiueckas pabota «Co3nanue
MOJIEIT BUPYCa»

0.5

40

BupycHble 3a0051€BaHuUs YEI0BEKA,
YKUBOTHBIX, PACTCHUI

41

HaunoTexHoJI0TMH B OMOJIOTHH U
MeEIUINHE

‘42 H)KI/BHeHHLIfz'I UK KJIETKU

H

[EEY

|

|

|

‘43 HManHqHHfI cunres JJHK

H

[EEY

|

|

|

44

Xpomocomel. JlabopaTtopHast paboTa
«/3ydeHnne XxpoMoCcoM Ha TOTOBBIX
MUKpPOITperapaTaxy

0.5

45 |

JleneHnne KJI€TKH — MHTO3

46

Tunsl kierok. Kapuokunes u
nutokuHes. JlaboparopHas padota
«Halmonenne MuTo3a B KJIeTKax
KOHYMKA KOpPEIIKa Jiyka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

‘47 HPel"y.]'IHI_[I/IH KHU3HCHHOI'O IUKJIa KJIICTOK “

|

|

|

‘48 HOpFaHI/ISM KaK e€INHOE 1IEI0€

|

|

|

|

49

Txanu pacrenuid. JlaboparopHas
pabota «/3yueHue TkaHel pacTeHU

0.5

50

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

0.5

51

Oprassl. CHCTEMBI OPraHOB.
JIaGopatopHas pabota «/3ydeHune
OpraHoB LIBETKOBOT'O PACTCHUS»

0.5

Onopa TCJIa OpTraHN3MOB

||

|

Z[BI/I)KCHI/IC OpPraHnu3smMoB

||

|

[Iutanue OpTraHnu3MOB

|

|

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

R~

I[LIXE[HI/IC OpTraHnU3MOB

I[LIXE[HI/IC ITO3BOHOYHBIX ) KUBOTHBIX U
JCJI0BCKaA

‘58 HTpchnopT BEIIECTB Y OPTaHU3MOB

‘59 HKpOBGHOCHasI crcTeMa MO3BOHOYHBIX




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

H)KI/IBOTHLIX " 4CJIOBCKaA

H

|

60

HBLI)JeJIeHHe Yy OpraHu3MoB

H

|

61

HSamma Yy OpraHu3MoB

H

|

62

HI/IMMyHHas{ CUCTEMa YeJIOBEKa

H

|

63

PasgpakuMocCTh U peryisus y
OpraHu3MOB

R~

64

['yMopanbHas peryssanus u
DHIOKPUHHAS CUCTEMA KUBOTHBIX U
4EIIOBEKA

65

H(DOPMBI Pa3MHOKEHHsI OPTaHU3MOB

|

66

HHOJ‘IOBOC Pa3MHOXKEHHE

H

|

67

HMeﬁoz

H

|

68

["amerorenes. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHas
pabota «/3ydeHue CTpoeHHUsI MOJOBBIX
KJIETOK Ha FOTOBBIX MUKpOIIpEnapaTax»

Rk

0.5

69

NHnuBHIyaIbHOE pa3BUTHE
OpraHU3MOB — OHTOTCHE3

70

3akiiaJika OpraHoB U TKaHEW 13
3apOIBIIIEBHIX JIUCTKOB

71

PocT u pa3BuUTHE KUBOTHBIX.
JlaGopaTopHnasi pabota «BrisiBiieHHE
MPHU3HAKOB CXOJICTBA 3aPOIbIIICH
[MO3BOHOYHBIX JKHBOTHBIX»

0.5

72

Pa3zMmHOXEeHUE 1 pa3BUTHE PACTCHUM.
JlaGopaTtopHas pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHU»

0.5

73

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

74

OcHOBHBIE IOHATHS U CUMBOJIBI
reHeTuku. JlabopaTopHas pabora
«Jlpo3odmuiia kKak 0ObEKT TeHETHYECKIX
K CCIIEI0BaHUID)

0.5

75

3aKOHOMEPHOCTH HaCIlIeI0BaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKpPEIUBAaHUS 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

JIurubpuiHOE CKpeluBaHue.
[IpakTuyeckas padora «M3yuenue

0.5




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Konrponsusie|[IpakTnueckue
paboTsl paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

PE3yIbTATOB AUTHOPUIHOTO
CKPEILLMBAHUS Y IPO30(DUIIBI»

79

[luTosornueckre OCHOBBI
UTHOPHUTHOTO CKPEITUBAHUS

80

‘ ‘CHGHHGHHOC HaCJICAOBAHUC IIPU3HAKOB

81

XPpOMOCOMHAsI TEOPUS
HaCJICICTBEHHOCTH

82

HFeHeTHKa moJia

H

|

83

HFeHomn KaK IIeJJOCTHAsA cUcTeEMa

H

|

84

['eHEeTHYECKMIT KOHTPOJIb Pa3BUTHSA
pacTEHUM, )KUBOTHBIX U YEJIOBEKA

85

M3MeHYMBOCTh IPU3HAKOB. Buapl
M3MEHYMBOCTH

86

HMOHI/I(bHKauHOHHas{ N3MEHYHNBOCTE

87

BaprannoHHBIN s U BapUALIMOHHAS
kpuBas. JlaboparopHas paboTa
«HccnenoBanre 3aKOHOMEPHOCTEM
MOIU(PHUKAITTOHHOM U3MEHUYHUBOCTH.
[locTpoeHne BapHallMOHHOTO Psiaa U
BapHallMOHHOW KPUBOW»

0.5

88

['enoTHIIMYECKass N3MEHUNBOCTb.
KoMOuHaTHBHAS H3MEHYUBOCTE

89

MyTanmoHHasi '3MEHYUBOCTb.
[IpakTuueckas pabota «MyTtamuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllTHOHHOI'O
IIpoLuccca. OIHUreHeTHKa 1
SIINT'CHOMHUKA

91

['eHeTnka yenoBeka. [IpakTuueckas
pabota «CocTaBlIeHUE U aHAIU3
[POJIOCIIOBHOM»

0.5

HM@TOI[LI MEIUIMHCKON Tr€HETUKHU

93

3HadeHUE MEIUIIMHCKON T'€HETUKHU B
MMPCAOTBPAILICHUU U JICHCHHUU
reHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa

94

OCHOBHBIE TIOHATHS CEIEKINU.
JIaGopatopHas pabota «/3ydeHune
COPTOB KYJIbTYPHBIX PaCTE€HUN U MOPOJ
TOMAIIIHUX KUBOTHBIX)»

0.5

95

MeTobl CENeKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3y4yenue
METO/IOB CEJIEKLIUU PACTEHUI»

0.5

96

JIOCTIKEHM S CEJIEKIIUU PACTEHUM U
KUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHUID»




Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n T e e — AT A2
paGoTHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
97 ||Coxpanenue, u3y4cHue u 1
WCII0JIb30BAHNE TCHETUICCKUX
pecypcoB
98 |buoTexHoIOTHS KaK HAyKa M OTPacib 1 0.5
npou3BoacTBa. [Ipakruyeckas pabora
«3yueHne 00beKTOB OMOTEXHOJIOTUIY
99 ||OcHOBHBIE HAIPABIICHHUS 1
CUHTETUYECKON OMOJIOTUH
‘100HXPOMOCOMHa$I Y TeHHAsl WH)KEHEpHUs H 1 || H H H
‘101HMGHI/IHI/IHCKI/I6 OMOTEXHOJIOTHUHU H 1 || H H H
102|[Pe3epBHbrii ypok. [ToBTopenue,
000011IeHHe, cCUCTEMAaTHU3alis 3HAaHUH
OBIIEE KOJIJMYECTBO YACOB I1O 102 4 13.5
I[TPOTPAMME
11 KJIACC
No Tema ypoka ‘ KomnuectBo yacos ‘ Hara DJIEKTPOHHBIE
n/m Beero|[Kontponsasre|[Ipaxtiaeckue|[13yIeHHs | mubposse
paGoTHI PaGOTEI 00paszoBaTebHBIC
pecypchl
‘1 H9BOJ'IIOI_[I/IOHH3}I teopusa Y. Jlapsuna || || H H H
2 ||ABmxymiue CUiIbl SBOJIIOLIMY BUJOB 110
Y. JlapBuny
3 |[bopb0Oa 3a cymiecTBoBaHuUE, 1
€CTECTBEHHBIN U UCKYCCTBEHHBII
oTOOD
4 ||®opMHUpOBAaHUE CHHTETHYCCKOMN 1
TEOPUU IBOJIIOLIUU
5 ||9rarmbl 3BOJIOIMOHHOTO IpoIlecca: 1
MUKPO3BOJIOLHUS U MAaKPOIBOJIIOLIHS
6 |[lomymsiuust — s>nemeHTapHas eauHuna 1
PBOJTIOINH
7 |3axoH reHetnueckoro paBHoBecus k.| 1 0.5
Xapau, B. Baitn6epra. Jlabopatopnas
paboTa «BrIsiBIeHNE N3MEHYUBOCTH Yy
0cobeit 0JTHOro BUAa»
‘8 H3neMeHTapHLIe (baKTOpBI SBOTIOIIH H || H H H
9 |[DddexT ocHoBarens. Dpdext
OYTBIJIOUHOTO TOPIIBIIIKA
10 |Murparuu. M30as1uu momysuii: 1
reorpaduueckas, Ouojgormueckas
11 |[EctecTBeHHBIN 0TOOp — 1
HAMPABJISIOMUN (PaKTOP IBOIOIHUH




Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHble
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC

00pa3oBaTeIbHbIC

pecypchl

[TooBo# 0TOOP

13

[TprcrocoOIeHHOCTh OPTaHU3MOB KaK
PE3yJIbTAaT MUKPOIBOJIIOIUH.
JlaboparopHas padota «/3yueHune
apoMop(}030B U MO TATITAIIUH Y
PaCTEHUH U KUBOTHBIX»

0.5

14

[Ipumepbl npucnocobaeHuit y
OpraHu3MoB: Mop(dosornieckue,
¢bu3nonornueckue, ONOXUMUIECKHE,
noBeneHyeckue. Jlabopatopuas pabora
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTH)

0.5

15

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

0.5

CrpykTypa Buaa

17

BuiooOpa3oBanue Kak pe3yabTaT
MUKPOIBOJTIOIIUH

18

CBs3b MUKPOABOJIIOLINH U
SIUAEMUOJIOTHH

19

Makpo3BOIOLIHS.
[laneoHTOIOTHYECKUE METOIbI
M3Y4YEHHUS SBOIOIUH

20

buoreorpaduueckue MeTo b1
M3Y4EHHUS SBOIOIUH

21

DOMOpPHOJIOrMYecKHUe U CPAaBHUTEIHHO-
MOP(OJIOrHIeCKHe METO/Ibl U3yUECHHUS
PBOJIIOIINH

22

MOJ'IGKyJ'ISIpHO-l"eHeTI/I‘IeCKI/Ie,
OHMOXMMUYECKHNE U MaTEMATHYECKHE
MCTOJbI U3YUCHUSA SBOJIFOIUN

23

O6H_[I/Ie 3aKOHOMCPHOCTH 3BOJJIFOINH

24

AJTanTUBHAS paIiaIlvs.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIIUU

25

HayuHble runoTe3bl MPOUCX0XKACHUS
SKU3HU Ha 3emiie

26

Z[OHayLIHHC MMpEACTaBJICHHUS O
3APOKACHUUN KU3HU

27

OCHOBHBIE ATaIIbI HCOpFaHHQCCKOﬁ
OBOJIIOIINN

['unote3nl 3apOKACHUA )KU3HU

29

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

0.5




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Konrponsnslie||[IpakTnueckue
paboTsl paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

30

HauanbHble 3Tarbs OpraHu4ecKon
DBOJIIOLIUH

31

HBBOJHOHI/M SyKapuoT

32

OCHOBHBIE dTalbI SBOJIIFOIIN N
pactuTenbHOro mupa. [Ipakruueckas
pabota «M3y4ueHne ocobeHHOCTEH
CTPOCHHMS PACTEHUN Pa3HBIX OTICIOB)

0.5

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
PKUBOTHOT'O MHpa

34

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

0.5

35

PazBuTure *u3HM Ha 3eMiie 10 3pam U
[epruoaam

36

MaccoBbl€ BBIMUPAHUS —
PKOJIOTMYECKHUE KPU3UCHI MPOIIIOro

37

CoBpEMEHHBIN IKOJIOTUYECKHI
KpU3HUC, €r0 0COOEHHOCTH

38

CoBpeMeHHast CUCTeMa OPraHNYECKOTO
MPOIILJIOTO

39

OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpraHu3MOB

140

HAHTpOHOJ'IOFI/IH — HayKa 0 4elloBeKe

41

PazBuTue npeacraBieHui o
MMPOUCXOKICHUHN YEJIOBEKA

42

MecTo ueioBeKa B CUCTEME
opranuveckoro mupa. JlaboparopHas
pabota «/3yyeHune ocoOeHHOCTEH
CTPOCHHS CKEJIeTa YEIIOBEKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM»

0.5

HHBI/I)KYH_II/IG CHUJIbI aHTPOIIOI'CHEC3a

44

CooTHoleHre OHOJIOTMYECKUX U
COLIMANIBHBIX (PAKTOPOB B
aHTpPOIIOTeHe3e

145

HOCHOBHHC CTaJuH aHTPOIIOI'CHE3a

|

|

|

146

HHEL]'IGOFCHCTI/IK& " MaJICOrCHOMHKa

47

HQBOHIOI_II/IH COBPCMCHHOTI'O YCJIOBCKA

|

|

|

48

Uenoseueckue packl. [IpakTuyeckas
pabota «/3ydueHne FKOJIOTHUECKUX
aJanTanii YeIoBEKay

e

0.5

49

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

0,5

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

51

Mertoabl 3kosoruu. JlabopatopHas
paboTta «3ydueHue MeTo10B

0.5




Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHble
paboTsl

[IpakTrueckue
paboTsl

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

HaxonomquKHx HUCCIJIEJOBAHUN

3HadYeHrEe DKOJOTMYECKUX 3HAHUN IS
JeJI0BeKa

Okonorndeckue GaKTopsl

AbuoTtnueckue pakropsl. CBET Kak
HKOJIOTUIECKUH (HaKTop.
JlabopaTopHasi pabota «BrisiBiieHHE
MPUCTIOCOOIECHUM OPraHu3MOB K
BITMSTHUIO CBETA»

0.5

55

AOHnoTryeckue pakTopsl.
TeMnepaTypa Kak dKOJOTHYECKUI
(dakrop. JlabopaTtopHas pabora
«BrpIsiBIEHUE TTPUCTIOCOOICHU
OPraHW3MOB K BITHSTHHIO
TEeMIIepaTypb»

0.5

56

Abunotrnueckue ¢akropsl. BraxHocTh
KaK YKOJOTUYECKUUA PaKTop.
JlaGopaTopnast pabota
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHMI U3 Pa3HBIX MECT OOUTAHUSD

0.5

57

HCpemﬂ oOuTaHUS OPTaHU3MOB

58

HBI/IOJ‘IOFI/I‘ICCKI/IG PUTMBI

59

H}KI/I?,HeHHLIe (bopMBbI OpraHu3MOB

160

HBI/IOTI/I‘ICCKI/IC bakTopbI

|

|

|

|

61

3HaueHHe OMOTHYECKAX
B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS
OpPraHU3MOB B CpeJie OOUTaHHS

R~

62

DKOJIOTHYECKHE XapaKTECPHUCTHUKU
T[OITYJIALUU

63

OCHOBHBIC TTOKa3aTeIIN MOITYJISALUN:
UKUCJIICHHOCTD, INIOTHOCTB, BO3PAaCTHAsA
1 II0JIOBAs CTPYKTYpa

64

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

165

H3Konomqec1<a;1 CTPYKTYypa MOMYJISLHUU “

|

|

166

HZ[I/IHEIMI/IKEI MOIyJIsInnu 1 eé peryinsanus “

[EEN

|

|

67

KpI/IBLIC pocCTa YNUCJICHHOCTHU
TIOITYJIAIUU. KpI/IBBIe BBDKUBaHUA

68

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

0.5

69

HBI/I,Z[ KakK CUCTEMA MOIMYISALHI

70

3aKOHOMEPHOCTH MOBEJACHUS U
MUTPALUI )KUBOTHBIX




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHble
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

‘71 HCooneCTBo OpPraHu3MOB — 61/IOLI€H03H

|

‘72 H3KOCI/ICTeMa KakK OTKpbITasi CUCTEMA

|

|

73

KpyroBopoT BemecTB ¥ NOTOK 3HEPTUH

B OKOCUCTEMC

‘74 HOCHOBHI)IG HOKa3aTeIN DKOCUCTEMBI

|

|

‘75 H3KOJIOFI/111€CKI/IC MU PAMMU/IBI

|

‘76 HI/I?.MCHGHI/H[ CO00I11eCTB — CYKIIECCUU H

|

77

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

R~

78

[IpupoHBIE SKOCUCTEMBI.
DKOCHUCTEMBI TYH/Ip, JIECOB, CTEIIEH,
[yCTbIHb

79

AHTpOHOFeHHI)Ie 9KOCHUCTEMBI

80

YpOoskocucremsl. [Ipaktuyeckas
pabota «/3ydeHue u onricaHue
YpOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMOJCUCTBUHI
OpPraHU3MOB B DKOCHCTEMaX

82

MexaHu3MEI BO3OCUCTBUA
3arpsi3HEHUI Pa3HBIX TUTIOB Ha
cyOOpraHM3MEeHHOM, OpPraHU3MEHHOM,
MOIYJIIIIMOHHOM U 9KOCHCTEMHOM
YPOBHSIX

83

buocdepa — obmieruianerapHas
000110uKa 3eMau

84

Yuenue B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepbl

86

KpyroBopoThl BeliecTB u
OMOTeOXMMHUYECKHUE [IUKITBI

87

3oHanbHOCTH 6uocdepsl. OCHOBHbIE
OMOMBI CyILIN

88 |

YcroitunBoCTh GHOChEpHI

89

OKOJIOTUYECKHUE KPHU3UCBI U UX
IIPUYNHBI

Bo3zneiicTBue uenoBeka Ha Ouochepy

91

AHTpPOIIOT€HHOE BO3/ICHICTBUE Ha
paCTUTENbHBIN U )KUBOTHBIN MUD

92

OxpaHa npupob!

93

OcHoBHEBIC MMPUHOUIIBI YCTOfIqHBOFO
PAa3BUTHUA YCTIOBCUYCCTBA U ITPUPOIbL

‘94 HPaHI/IOHaJIBHOC MIPUPOIOTIOIH30BaHUE




Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshsre|[Ipaxrnueckue| 13YHeHuA||  nudposere
paGoTHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
W COXpaHEHHE OMOJIOTMYECKOTO
pa3zHooOpa3us 3eMiu
95 ||O600IIeHNME O TEMe 1
«MHKpPO3BOJIIOLUSA U €€ pe3yabTaThD»
96 ||O6oOIeHME O TeMe 1
«Maxkpo3BOJIIOLUSA U €€ pe3yNIbTaThD)
97 ||O600IIeHNME TO TeMe 1
«IIponcxoxaeHne u pa3BUTHE KU3HU
Ha 3emiie»
98 ||O600IIeHME O TeMe 1
«IIpoucxox1eHrE YeI0BEKA —
AHTPOTIOTEHE3)
99 ||O600IeHNHE O TeMe « DKOJIOTHS — 1
HayKa O B3aMMOOTHOIICHHSIX
OpPTaHU3MOB»
100]|0606menune o Teme «OpraHu3Mbl | 1
cpena oOuTaHUs
101||06061menue o Teme «IKOJIoTus 1
BUJIOB U TIOMYJISIIIAI
102||0606menue nmo Teme «buochepa — 1
r106aapHas KOCHCTEMA)
OBUIEE KOJIMYECTBO YACOB I10 102 4 7.5

I[TPOTPAMME

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

METOINYECKHUE MATEPUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET




