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NNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no yueObHOMy npeamery "buonorus" (nanee - OMOJOrvs) Ha YPOBHE CPEIHErO
obmrero obpa3oBaHusi pa3paboraHa Ha ocHoBe dDeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O06 obpazoBanun B Poccwuiickoit ®enepammmy, ®PI'OC COO, Konuenmwu mnpenogaBaHus
yuyeOHoro npenmera «buonorus» u OCHOBHBIX MOJOKEHUU (enepanbHON padboyeil mporpaMmbl
BOCTTUTAHHUSI.

VYyeOusiit npeamet «buonorus» yrinyonéunoro ypoBus uzydenus (10—11 kimaccor) siBisieTcs
OJIHUM M3 KOMIIOHEHTOB MpeaMeTHoi obOiactu «EcTecTBeHHO-HayuHble npeaMeTb». CorjacHo
nonoxeHusiMm @I'OC COO mnpo¢uiabHble y4YeOHbIE MPEAMETHI, U3y4aeMble Ha YIIIyOJIEHHOM
YpOBHE, SBIAIOTCA crocoboM nuddepeHnnanuu oOy4eHHsT Ha YPOBHE CpPEIHETO OOIIero
o0pa3oBaHusl M MPHU3BaHbl O0ECIEUYUTHh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CPEAHHUM
001IKUM, cpeHUM MPodeCcCUOHATBLHBIM U BBICIITUM 00pa3oBaHueM. B To ke BpeMs KaXIblil U3 3TUX
y4eOHBIX MPEAMETOB JOHKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlleHrne 00pa30BaTEeNbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOIIUX 3a7a4, CBS3aHHBIX C MpodopueHTanuel oOydaromuxcs u
CTUMYJUPOBAHUEM MHTEpPEca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHUS, CBSI3AHHOTO ¢ OMOJIOTHEH,
MEJIUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMY mpeamety "buonorus" ma€t mpenactaBieHHEe O LU U 3a1adax
u3ydeHusi yuebHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, OMpeJeNseT 00s3aTeIbHoe
(MHBapUaHTHOE) MpPEJAMETHOE COJIEp)KaHUEe, €ro CTPYKTypUpOBaHUE IO pa3AesiaM U Temawm,
pacmnpeiesieHre o KiaccaM, peKOMEHIYeT MOCIeI0BAaTEIbHOCTh U3yUeHUsl y4eOHOTO MaTepuana ¢
y4E€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKU Yy4eOHOTO MPOIecca, BO3PACTHBIX
ocoOeHHOCTel oOywaromuxca. B mporpamme 1o  OHOJNOTMHM — peaju30BaH  MPHUHIIMI
IPEEeMCTBEHHOCTH C HW3Y4YeHHMEM OHOJOTMM Ha YpPOBHE OCHOBHOro 00miero oOpa3oBaHus,
Onarozmapst ueMy MPOCMaTPUBAETCSl HANPABICHHOCTh HA MOCJIENYIOIIEe Pa3BUTHE OMOJIOTHYECKUX
3HAaHUI, OPUEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMUECKOT0 MBILUICHHS], TPEACTaBICHUI O 300pOBOM 00pa3e >KH3HU, HA BOCIHUTaHUE
OepeXKHOT0 OTHOIIEHHUS K OKPYKaIIIel MPUPOAHON cpene. B mporpamme mo Ouoorum Takxke
MOKa3aHbl BO3MOXXHOCTH yueOHoro mpenmera «buonorus» B peanmszanuu TpebdoBanuit ®I'OC
COOQO k nmaHupyeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4eHHUs U
B (OPMHpPOBAHUU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENLHON AEATENbHOCTH O00YyYarouuxcs 1o
OCBOEHHIO COZIEpKaHUS OMOJIOTMYECKOr0 00pa30BaHKs Ha YPOBHE CPETHETO 001Iero oopa3oBaHusl.

VYyeOnbrii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmiero oOpa3oBaHHUs 3aBeplIacT
Ononornyeckoe 0Opa3oBaHUE B IIKOJE W OPUEHTHUPOBAH HAa paCIIMPEHUE W YIIIyOJieHHE 3HAHWH
00y4arommxcs 0 KUBOM MPUPOJIE, OCHOBAX MOJICKYJIIPHON U KJIETOYHOU OMOJIOTHH, SMOPUOIOTUU
U OHOJOTMM pa3BUTHUS, TEHETHKH, CEJNEKUUH, OHOTEXHOJIOTWUH, HBOJIOLMOHHOTO YUYEHHUS U
IKOJIOTHH.

N3yuenue yuebHoro mpeamera «buonorus» Ha yriayOlIeHHOM YPOBHE OPHUEHTHPOBAHO Ha
MOJTOTOBKY O0YYarOIUXCs K MOCIEAYIOMEMY MOIYISHUIO0 OMOIOTHYECKOT0 00pa30BaHMsl B By3ax
U OpraHu3alusax CpeaHero mnpodecCHoHaNbHOro oOpa3oBaHus. OCHOBY €ro cojaep)KaHus
COCTaBIIIET CHUCTEMa OMOJOTMYECKMX 3HAHWM, TMOJIYYEHHBIX MPU HM3YUYEHUU OOYHaIOIMIMMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3/ejloB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOILIEro
oOpasoBanus, B 10—11 kimaccax 3TH 3HAHUS MOJYYalOT pa3BuUTHE. Tak, pacHIMPEHBI U YIIIyOJIeHbBI
OMoNOrMYecKre 3HaHUS O PACTEHHUAX, JKUBOTHBIX, IpuOax, OaKTepusx, OpraHu3Me 4YeJOBeKa,
O0IIMX 3aKOHOMEPHOCTSAX JKU3HHU, JONOJIHUTEIBHO BKJIOYEHbl OHOJOTMYECKHE CBEIEHUS
NPUKIAJHOTO U IOMCKOBOIO XapakTepa, KOTOpPhIE MOXHO MCIIOJIb30BaTh KaK OPUEHTUPBI IS
nocjenyromero Beidopa mpodeccuu. Bo3dmoxkHa Taxke MHTErpamus OMOJIOTHYECKUX 3HAHUU C



COOTBCTCTBYIOIIMMHU 3HAHUAMU, ITOJTYUCHHBIMH O6yanOIHI/IMI/IC${ IIpu U3YUCHUU (bPISI/IKI/I, XUMHU,
FCOFpa(l)I/II/I N MaTCMaTHKH.

CrpykTypa mnporpamMmbel Mmo ydeOHoMy mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBI M 3BOJIIOLMOHHBIM MOAXOABl K H3ydeHUto Ouosiornu. CorjmacHO MM, H3y4aroTcs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTepHbIE AJIS JKUBBIX CHUCTEM PAa3HOI'O YPOBHS OpraHM3alllH,
HBOJIIOLIUM OPTaHUYECKOr0 MUpa Ha 3eMile, COXpaHEeHUs1 OMOJIOTMYECKOT0 Pa3sHOOOpa3usl MIIAHETHI.
Tak, B 10 xiacce u3y4daroTCsi OCHOBBI MOJIEKYJSIPHOW M KJI€TOYHON OWMOJOTMH, 3MOPHOJIOTUU U
OMOJIOTUM Ppa3BUTHSA, TCHETUKU M CEJCKIUH, OMOTEXHOJIOIMH W CHHTETHYECKOH Ouosoruu,
aKTyaJM3UPYIOTCS 3HaHUS OOydaroumuxcs MO OOTaHUKE, 300JIOTMH, AHATOMMH, (U3MOJIOTUU
yenoBeka. B 11 kimacce nM3ydaroTcs 3BOJIONMOHHOE YYEHHE, OCHOBBI JKOJIOTMM M YYEHUE O
ounocdepe.

VYyeOubrii mnpenmer «buonorus» mnpuszBaH 00€CEYUTh OCBOCHHE OOYUYaIOIIUMUCA
OMOJIOTMYECKUX TEOPU U 3aKOHOB, UCH, IPUHITUIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAy4YHON KapTHHBI MUpPA, 3HAHUM O CTPOCHMHM, MHOT000pa3uu U OCOOEHHOCTSX
KJIETKHA, OpraHu3Ma, MOMyJsSIUU, OHMOIEeH03a, JKOCHCTEMBbI, O BBIJAIOIMIUXCS HAYYHBIX
JOCTHXKEHUSX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH, TPUKIIA/IHBIX aCTIEKTaX OMOIOTUYECKUX
3HaHui. JlJig pa3BUTHA W MOJAEpXKaHUS HHTepeca oOydaloIuxcsi K OWOJOrMM HapsAay co
3HAYUTENbHBIM OOBEMOM TEOPETHYECKOTO MaTepuaja B COJEPKAHUM MPOrpamMMbl 10 OHOJIOTUU
IPEeyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHHS M Pa3BUTHUS TOM WM MHOW 0O0JacTH
OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apYOCKHBIX YYEHBIX B peEIICHHE BaKHEUIIUX
OMOJIOrMYECKUX U HKOJIOTMYECKUX MPOOIEM.

Llenp m3ydeHus ydueOHOro mpeamera «buosorus» Ha yriayOJIEHHOM YPOBHE — OBJIAJICHHE
00y4JaImUMHCS 3HAHUSIMU O CTPYKTYPHO-(PYHKITMOHATLHOM OpTaHU3aIlH KUBBIX CUCTEM Pa3HOTO
paHra W NpUOOpEeTEeHWE YMEHWW WCIOJIb30BaTh A3TH 3HAHHWS B (OPMHPOBAHWM HHTEpeca K
omnpenenéHHoN obnacTu MpodheCCHOHANBHON EATeIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHMEH, WU K
BBIOOPY yueOHOTO 3aBEJCHUS JIS TIPOIOJDKECHHS OMOJIOTHYECKOTro 00pa3oBaHMS.

Joctkenue menu u3ydeHusi yueOHoro mpenmera «buonorus» Ha yriayOnE€HHOM ypOBHE
o0ecreynBaeTcsl pelIeHUEM CIIEYIOIINX 3a/1a4:

OCBOCHHE 00YYaIOIMIUMHUCS CUCTEMBI OMOJOTHUECKUX 3HAHWH: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHAX, KOHICIIIHMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IPaBHIIAX, COCTaBIISIOLIAX
COBPEMCHHYIO €CTCCTBCHHO-HAYYHYIO KapTHHY MHpa; O CTPOSCHHH, MHOTO0OOpasuu U
OCOOCHHOCTSAX OWMOJOTHYECKUX CHUCTeM (KJIETKa, OpraHu3M, MOMYJSAIUs, BUJI, OHWOTEOIECHO3,
ouocdepa); 0 BBIIAIOIMNUXCS OTKPHITUSAX U COBPEMEHHBIX HCCIIEIOBAHMIX B OMOJIOTHH;

O3HAKOMJICHHE  OOydYarommuxcsi €  METOJaMH  TIO3HAHUSA  JKMBOM  TPUPOMBL:
UCCJIEIOBATEIbCKUMU METOJaMU OMOJIOTMYECKHX HayK (MOJIEKYJSpHOW M KJIETOYHOM OHOJIOruw,
SMOPHOJIOTHH U OMOJIOTMH Pa3BUTHSA, TEHETUKU M CEJIEKIHH, OMOTEXHOJOTUH M CUHTETHUYECKOU
OuoNIOTMH,  TAJCOHTOJIOTHUH,  OKOJOTMH);  METOJAaMH  CaMOCTOSITENIbHOTO  TPOBEIEHUS
OMOJIOTMYECKUX HCCIEJOBAaHUNH B Jjaboparopum U B Ipupoje (HaOdroAeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBIIQZICHHE OOYYAIOIIMMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HaxXOJIUTh, AaHAJIU3UPOBATH U
UCTIOJIB30BaTh OMOJOTHYECKYI0 MH(OPMALNIO; MOJIB30BaTHCS OMOIOTUYECKONH TEPMHUHOJIOTHEH U
CUMBOJIMKOM; YCTaHaBJIMBATh CBSI3b MEXKIY Pa3BUTHEM OHOJOTHUU M COLUATBHO-3KOHOMUYECKUMU
Y KOJOTMYECKUMU MPOOJIEMaMH YEJI0BEUECTBA; OLIEHUBATh MTOCIEJCTBUS CBOEH AESITEIBHOCTH 110
OTHOIIECHUIO K OKpPYKAIOIIEH TMPHUPOIHOW Cpele, COOCTBEHHOMY 3I0POBBIO M 3I0OPOBBIO
OKpYXAaIOUIMX JIIo/Iel; 0OOCHOBBIBATH M COOJIOJATh Mepbl MPOPHUIAKTUKH HHOEKIIMOHHBIX
3a0oyieBaHMi, TpaBWJIa TOBEACHHUS B MpHUpoAe U obecredeHHus 0e30MmacHOCTH COOCTBEHHOM



KU3HCACATCIIBHOCTH B ‘Ipel’;BbI‘IafIHBIX CUTyalludgX IIPUPOJHOTO MW TCXHOI'CHHOI'O XapaKTepa,
XApaKTCPpU30BaATh COBPCMCHHBIC HAYYHBIC OTKPBITHA B obOnactu 6I/IOJIOFI/II/I;

pa3BUTHE y OOYYarOIIMXCA MHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHUSIMH W COBPEMEHHBIMU MCCIIEJOBAaHUSIMU B OHOJIOTHH,
pelaeMbiMi €10 poOJieMaMH, METOMO0JIOTHEH OMOJIOIMYECKOro MCCIeI0BaHMsl, IMPOBEACHMUS
HKCHEPUMEHTAIBHBIX ~ HCCIEAO0BAaHUM, pelieHuss OHOJOrMYecKuX 3a4ad, MOEIUPOBAHUS
OnoJIOrn4ecKnx 00BEKTOB U IPOLIECCOB;

BOCITUTAaHHE y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHHS K >KMBOM MPUPOJAE B IIEJIOM H K
OTACNIBbHBIM €€ O00BbeKTaM | SBJICHUAM; (POPMHUPOBAHHUE DKOJIOTHYECKOH, TIe€HEeTHYECKOU
rPAMOTHOCTH, OOIIEH KyJNbTYphl TMOBEICHUS B MPHUPOJE; HHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpeTeHrne 00YJaroNIMMUCS KOMIETEHTHOCTH B PAIlMOHAIBLHOM MPUPOIOTIOIb30BAHUN
(coburoieHre MpaBuIl MOBEJICHUS B IPUPOJIE, OXPaHbl BUAOB, SKOCUCTEM, OUOChepsl), COXpaHEHUH
COOCTBEHHOTO 3J0POBbSI M 3/I0POBBSI OKPYXAIOWIUX JIOJEH (COOMIOAeHUs Mep MNpO(UIaKTUKH
3a0o0yieBaHMid, obOecreueHrne Oe30MacHOCTH JKU3HEACATETbHOCTH B YPE3BBIUAWHBIX CHUTYaIUsIX
IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIONb30BAaHUS OMOJOTHYECKUX 3HAHUN U
YMEHHU B IOBCEHEBHOM KU3HU;

CO3JaHME YCIOBUW JJI1 OCO3HAHHOIO BbIOOpa O0O0y4arOUMMUCS HMHAWBHAYaJIbHOU
o0pa3oBaTeIbHOW  TPAEKTOPUU, CIOCOOCTBYIONIEH — MOCHIEnyIoIeMy MpodecCHOHAILHOMY
CaMOOIIPE/IETICHUIO0, B COOTBETCTBUU C WHIUBUIYAIbHBIMH HMHTEPECAMH M MOTPEOHOCTIMHU
peruoHa.

OO0miee 4YHMCIO YacoB, OTBEJACHHBIX Ha H3yuyeHHWE OWONOTMM HA YriayOJIEeHHOM YpOBHE
cpenHero obmero oOpaszoBaHus, coctaBiser 340 gaca: B 10 kmacce — 170 waca (5 4JacoB B
Heneno), B 11 kimacce — 170 gaca (5 yacoB B HeJEmI0).

OTOOp OpraHU3aIMOHHBIX OPM, METOJIOB U CPEJICTB O0YUCHHSI OMOJIOTHHU OCYIIECTBIIICTCS C
y4éToM crnenupuKd ero coJepKaHus W HAIMpPaBICHHOCTH Ha MPOJODKEHHE OMOJIOTUYECKOTO
o0pa3oBaHUs B OpraHU3AIUIX CPEIHEr0 MPO(eCcCHOHATBHOTO U BBICIIETO 00Pa30BaHMUS.

OO0s3aTebHBIM YCIOBUEM MPU OOYYEHHH OHOJOTMM HA YIIyOJEHHOM YPOBHE SIBISIETCS
npoBeJieHHEe JA0OpaTOPHBIX H MpaKTHYeCKuX paboT. Takxke ydacthe oOydaromuxcs B
BBITIOJIHEHUH MPOEKTHBIX M y4eOHO-HCCIEI0BATENIbCKUX paboT, TeMaTHKa KOTOPBIX ONpeaemsieTCs
YUUTEIIEM Ha OCHOBE MUMEIOIIUXCSI MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUH.



COJAEPKXAHUE OBYUYEHUA
10 KJIIACC

Conepxxanue  TporpaMMbl,  BBIIEJIEHHOE KYpCuOM, HE  BXOAMT B  IIPOBEPKY
rocyaapcTBeHHON utoroBoi arrectanuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

COBpeMeHHaH OMOJ0OTHA — KOMIIIEKCHAs HayKa. KpaTKaﬂ HCTOpUA PaA3BUTHUA OMOJIOTHH.
buonornueckue HAayYKH HW HU3YyYaCMbIC HMHU HpO6JICMI)I. CDYHI[aMeHTaJ'IBHBIe, MPUKIIAJHBIC W
IMMONCKOBBIC HAYYHBIC UCCIICAOBAHUS B OMOJIOTHH.

3HaueHue 61oJI0TuU B (HOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTHHBI MUPA.
[Ipodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHUE OUONOTUM B MPAKTUYECKON JESATEIBHOCTH
YeJIOBEKa: MEIULIMHE, CEIbCKOM X0351UCTBE, IPOMBIIIJIEHHOCTH, OXpaHe MPUPOIbI.

JdemoHcTpanumn

[optpetsl: Apuctorens, Teodpact, K. Jlunneir, K. b. Jlamapk, Y. lapsun, VY. T'apseii,
I'. Mennens, B. W. Bepnanckui, WM. II. [lanoB, W. W.MeunuxkoB, H. U. BaBumos, H.
B. Tumodees-Pecosckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel 1 cxeMbl: «CBs3b OHOJOTHUU C APYrHMH Haykammuy, «CucreMa OMOIIOTHMYECKHX
HAYK».

Tema 2. JKuBble cucTeMbl M UX H3yYeHHUE

JXuBele cuctembl Kak MmpeaMeT u3ydeHus: ouosioruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CIIOKHOCTD U YIIOPSIA0YEHHOCTD CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPTaHU3ALINS, CAMOBOCIIPOU3BEACHHE, Pa3IpaXKUMOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE.

YpOBHM OpraHM3alnMy KUBBIX CHCTEM: MOJIEKYJSIPHBIMA, KJIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIH, MOMYJSIITIOHHO-BUIOBON, SKOCUCTEMHBIN (OMOTEOIEHOTHYECKHIT), OMOCEPHBIN.
[Iporiecchl, mpoucxoasiiiue B )KUBbIX cucTeMax. OCHOBHBIE MTPU3HAKU XKUBOTO. JKuU3Hb Kak Gopma
CyLIeCTBOBaHMUs Marepuu. Hayku, wu3ydaromuye >KUBBIE CUCTEMBI Ha PAa3HBIX YPOBHSIX
OpraHU3aIUu.

N3yuenue xuBbIX cuctemM. Meroasl Ouwonornueckoil Hayku. HaOmromeHnue, m3MmepeHwue,
DKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHsTue o 3aBUCUMOI M HE3aBUCHMON NTEPEMEHHOM.
IInanupoBanue skcnepumenta. IloctaHoBka u nposepka runore3. Hynesas runoresa. [lonarue
BBIOOpKH M €€ JocToBepHOCTh. PazOpoc B Ouonormyeckux naHHBIX. OIEHKa JOCTOBEPHOCTH
MOJIYYEHHBIX pe3yJabTaroB. [IpUunMHBI HCKaXXeHUsT pe3yapTaroB dkcnepumeHTta. [lonatue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanuun

Tabmunel 1 cxembl: «OCHOBHbIE TPHU3HAKM KU3HWY», «bHojornyeckue cUCTEMBI»,
«CBONCTBa KMBOM MaTepun», «YPOBHU OPraHU3aLMM KUBOU NpUpPOAbD», «CTpOEHUE KUBOTHOU
KJIETKN», « TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOI0 OpraHu3May», «buoreoueHnosy,
«buochepa», «MeToasl H3ydeHHs! )KUBOU MIPUPOIBI.




O6opynoBanue: 1adbopatopHoe 000pya0BaHUE IS MPOBEACHUS HAONIOACHUM, U3MEPEHUI,
HKCIIEPUMEHTOB.

IIpakTnuyeckasi padora «Vcronb3oBaHNe pa3IUYHBIX METOJIOB MpPH H3YYEHUU IKUBBIX
CUCTEM.

Tema 3. buoJjorns KjieTrkun

Knerka — cTpykTypHO-GYyHKIIMOHANIbHAS €IUHUIA >KUBOTO. VMCTOpUS OTKPBITUSA KIIETKH.
Paboter P.T'yka, A.JleBenryka. Kierounas teopust (T. [lIBanu, M. llneiinen, P. Bupxos).
OcHOBHBIE TTOJIOKEHHSI COBPEMEHHOM KJIETOYHOU TEOPHUH.

Metoasl MOJIEKYISIPHOM M KJIETOYHOM OHOJOrMM: MHKPOCKONMs, XpomaTtorpadus,
anekTpodope3, METOJ  MEYEHbIX aToMoB, JuddepeHunanbHOe  LEHTpU(DPYrHpOBaHUE,
KYJIbTUBUPOBAHUE KJIETOK. /3yuenue puxcuposannbix KIemox. DNeKTpOHHAs
MUKpockonus. Kongokanvhas muxpockonus. Bumanvroe (npustcuznennoe) uzyienue Kiemox.

JeMoHCcTpanu
[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuiel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIN MUKpockom», «McTopus
Pa3BUTHSI METOJIOB MUKPOCKOITUN.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaTbl PACTUTENbHBIX, KUBOTHBIX H
OaKTepuaIbHBIX KJIETOK.

IpakTnyeckasi padora «/3ydeHne MeETOOB KIETOUHON Ouonoruu (xpomarorpadus,
anektpodopes, nuddepennuansHoe nenTpudyruposanue, [T1[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- M yJIbTPaMUKPO3JIEMEHTHI. Bona u e€ poiub
KaK pacTBOPHUTENS, pEearcHTra, YydacTUE B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETYISALINH.
MuHepanbHbIe BEIIECTBA KJIETKH, UX OUOJIOTHYECKas pojib. POJib KATHOHOB U aHMOHOB B KJIETKE.

Opranvueckue BellecTBa KJIETKU. buosiornueckue moaumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OenKoBOM MoJeKybl. [lepBuunas cTpykTypa Oenka, menTHIHAS CBSI3b.
Bropuunas, TpernuHas, ueTBepTHUHas CTpPYKTypbl. [lenarypauums. CBoiictBa  OenKoOB.
Knaccudukamnus 6enxoB. buonornueckue ¢pyHkuuu 6enkoB. [lpuonui.

VYrneBoasl. MoHOCaxapubl, JUCaxapyubl, OJIMTOCAXAPHUIBI U monrcaxapuabl. OOmumii mian
CTpOoeHUs U PUBUKO-XUMUYECKUE CBOMCTBA YTIIeBOJI0B. bronornyeckue GyHKIIMU yTIeBOIOB.

JIunuael. I'unpodunbHO-TUIPOPOOHEIE  CBOICTBA. Knaccudpukanuss  aunuaos.
Tpurnuuepuasi, hochoaunuasl, BOCKU, cTepouabl. buonornueckue Gpynkuuu aunuaos. OO6mue
CBOMCTBa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK n PHK. Crtpoenne HyknenHOBBIX KucioT. HykieoTunasl.
[Mpuanun xomminementapHoctd. [IpaBumo Yapradhda. Crpykrypa JHK — nBoitHas crupais.
Mecrtonaxoxaenue u 6nonornyeckue Gpynkunu JJHK. Buger PHK. @ynkunn PHK B knertke.

Crpoenne monekyabl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
byakunun  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, UX (QYHKIUM B  KJIETKe. /[pyeue
HyKIeo3uompughocpamol (HT®). CekBeHUpOBaHUE JHK. Memoowi 2EHOMUKU,



mpanckpunmomuxu, npomeomuxy. CTpyKTypHas OUOIOTHsA: OMOXMMHUYECKHE U Ouodu3nyeckue
UCCJIEIOBAHUSI COCTaBa M  MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonexyi. MoodenupogaHue
CmMpyKmypul U QYHKYUuti OUOMONEKYN U UX Komniekcos. KomnvromepHulti Ou3aiin u opeaHudecKuil
cunmes 6UOMONEKYN U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpauuun

[Moptpetsl: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, @. Canrep,
C. lIpy3unep.

/Iluarpammel: «PacnpenesieHne  XMMHUYECKMX  DJIEMEHTOB B HEXHMBOM  MpPUPOIE»,
«Pacrpenenenrie XUMHUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIE».

Tabmuuel u  cxembl: «Ilepuogudeckas Tabiuia XUMUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeaKay,
«CTpyKTYypbl O€NKOBOW MOJEKYJb», «CTpOCHHE MOJEKYN YrieBOAOB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBsie KUCIOTH, «CTpoeHne Monekyinbl ATD».

Oo6opyioBaHue: XMMHYECKast IOCyAa U 000pyJ0BaHHE.

JlabopaTopHan padora «O0Hapy) eHHE OEJIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITHIN.

JladopaTopHasi pa6ora «VccieqoBaHue HYKIEMHOBBIX KHCIOT, BBIJICJIEHHBIX W3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHune 1 PyHKIIUM KJIETKH

Tunel KJIETOK: JyKapuoTuueckas W THpokapuoruuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIC
o0pa3oBaHUs KIETKU.

Crpoenue npokapuoTnueckon kietku. Kierounas crenka 0akrepuit u apxeit. Oco6eHHOCTH
CTpOeHUs TeTepoTpoPHON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KIETOK. MECTO U poJib POKAPUOT
B OMOIIEHO3aX.

CrpoeHue U (yHKIMOHHPOBAHUE dyKapHOTHUYecKOW kieTku. [lnmazmarnyeckas memOpaHa
(mnazmanemMma). CTpykTypa IUIa3MaTH4YeCKOM MemOpanbl. TpaHCIOPT BEIIECTB  uepes
IIa3MaTHYeCKyl0 MemOpaHy: mnaccuBHbIN (nuddysus, obneruéHnas auddys3us), aKTUBHBIA
(MepBUYHBIM W BTOPUYHBIN aKTUBHBIA TpaHcnopT). [lomymponuiiaeMocts memOpanbl. PabGota
HATpUN-KaJIMEBOr0 Hacoca. DHJOLMTO3: MUHOUUTO3, (harouuTo3. Dk301uTo3. Kierounas cTeHka.
CtpykTypa ¥ QyHKIIUHU KIETOYHOW CTEHKU PacCTeHH, TpuOOB.

Hutommazma. Iluto3onbs. IluTockener. JIBmkeHwe muToria3Mbl. OpraHoujibl KIIETKH.
OnHoMeMOpaHHbIE OpraHOMJBI KIETKH: 3HJomuiazmaTtudeckas cetb (OIIC), ammapat ['onbmxw,
JU30COMBI, MX CTPOCHME M (PYHKIUH. B3auMOCBsS3b OAHOMEMOpPAHHBIX OPTraHOUIOB KIIETKH.
CtpoeHue TpaHyIsApHOTO peTuKyinyma. Mexanusm Hanpasnenus 6eakog 6 JIIIC. Cunte3
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHBIX  MeMOpaH. [mamkuwii  (arpaHyssipHbBIN)
sHAOIUIa3MaTUUYeCKuil peTtukyiayM. CekperopHass (QyHkuus annapara [onbmxu. Moougurkayus
benxos 6 annapame I onvoocu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
KiIeTke. Bakyonu pacturensHbix kineTok. Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOMJbl KIJIETKH: MHUTOXOHAPWHU, MIACTUABL. [Ipoucxodcoenue
mumoxonoputi u niacmud. Cumdbuocenez (K.C. Mepeocrkosckui, JI. Mapeynuc). CtpoeHue wu
GYyHKIIUM  MUTOXOHApPWUNA ¥ TutacTUl. [lepBUYHBIE, BTOPHYHBIE U CJOXKHBIE IUTACTUIIBI
(OTOCHHTE3UPYIOIIHNX PYKAPUOT. XIIOPOIUIACTHI, XPOMOIUTACTHI, JIGHKOIIJIACTHI BBICIIUX PACTCHUN.

HememOpannbie opranouasl kieTku CTpoeHHe U (QYHKIIMH HEMEMOpaHHBIX OpPraHOMIOB
KIJIETKH. PuGocomel. Ilpomescymounsvie Qunamenmol. MuxkpoduaMeHTbl. AkmuHogble
MUKpOQunameHmul. Mpleynsie KIIETKU. AKmuHosbie KOMHOHEHMbl HeMbIULEeYUHBIX
knemox. Mukpotpy6ouku. Kierounsiii nentp. CTpoeHue U ABWKEHHE >XTYTUKOB U PECHHUYEK.
Muxkpotpy0Oouku 1nuTomiaasMel. LlenTpuons. beaku, accoyuuposanmvie ¢ MuKpoguiamenmamu u
Muxkpompyooukamu. Momopuvie benxu.

SAnpo. OGonouka siApa, XpOMAaTHH, KapuoOIUIa3Mma, SIIPBIIIKH, WX CTPOCHHE U (PYHKIIMH.
SAnepubiii O6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHE XPOMOCOM B HMHTep(ha3HOM
anpe. Jyxpomamun u cemepoxpomamun. beaku XpoMmaTHHa — THUCTOHBL. JJuHamuka s0epHOl
obonouxu 6 mumose. Aoepnuiii mpancnopm.




Knerounsie  BkitoueHus.  CpaBHHUTENbHAs  XapakTEpPUCTHKA  KIETOK  AYKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOMN).

JdeMoHcTpanumn

Hoptpetst: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmunel u  cxembl: «CTpoeHHE HYKapHUOTHYECKOW KiIeTkn», «CTpoeHue KUBOTHOM
KIeTKn», «CTpOoeHUEe PacTUTEIBHOU KIETKN», «CTpoeHHe MHUTOXOHIpUN», «SAmpoy», «CTpoeHue
MPOKAPUOTHYECKOU KIETKHY.

O6opyioBaHUE: CBETOBOM  MHUKPOCKOI, MHKPOIIpEnapaTbl PacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpPOIIpenapaThl 0akTepuaibHbIX KIETOK.

JlabopaTopHas pa6ora «/3ydeHne cTpoeHUs KJIETOK Pa3IM4YHbIX OPTaHU3MOBY.

IIpakTnuyeckasi pad6ora «/3yyeHne cBONCTB KIETOUHON MEMOpaHBD».

JlabopaTopHas padota «VccnenoBanue IUIa3MoiIM3a M JEIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKaxX».

IIpakTnyeckasi padora «/3ydyeHne qBUKEHUS UTOIIA3MbI B PACTUTEIbHBIX KIETKAX».

Tema 6. O0OMeH BellecTB U NpeBpallleHUe IHEPIrUH B KJIETKe

AcCUMUIIAIUS U TUCCUMUJIISIIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BeIleCTB:
aBTOTPOGHBIN U TeTepoTPOPHBIA. YUacThe KUCIOpoAa B OOMEHHBIX MpoIeccax. JHEPreTUYeCKoe
oOecrnieuenne kieTku: npeppamieHne AT® B oOMeHHbIX mporeccax. DepMEeHTATUBHBIA XapakKTep
peakuuii Ki1eToyHoro metabonuszma. GepMeHTHI, UX CTPOCHUE, CBOMCTBA M MEXAHU3M JEHCTBUSI.
Kodepmentrr. OTnnumnsi pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aToOpoB. belku-akTUBaTOpPHI U
OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIINI OT pa3InYHBIX (PaKTOPOB.

[lepBuYHBI CHHTE3 OPraHMYECKHX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCeHHbI U
oxcueenuvlli  gpomocunmes y  baxmepui. Ceemocoouparowue nueMeHmvl U HUSMEHNbL
peaxkyuonno2o yeumpa. Poib XJIOpOIUIacToB B mpoiecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel. Domoovixanue, C;., C,..u CAM-munst  gpomocunmesa. IlpoayKTUBHOCTH (HOTOCHUHTE3A.
Bnusiaue pa3znuuHbIX GakTOpOB HA CKOPOCTh (POTOCHHTE3a. 3HAYCHUE (POTOCHHTE3A.

XeMmocuHTe3. PazHooOpasune opraHnu3MOB-XEMOCUHTETUKOB: HUTPUPUITUPYIOLTUE OaKTEPHH,
xKene300aKkTepuu, cepodaKTeprn, BOJAOPOIHbIE OaKTepUH. 3HaUCHHE XEMOCHHTE3a.

AHa’poOHble opranu3mbl. Buabl Opoxxenusi. [IpoaykTel OpOKEeHHS M WX HUCIOJIB30BaHUE
YeJIOBEKOM. AHa’pOOHbIE MHUKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOJOTUHW W BO30YyIUTEIH
Oone3Hel.

AspoOHBIE OpraHuU3MBL. JTambl JHEpreTudeckoro obmeHa. [loATrOTOBUTENBHBIN OTall.
I'mukonn3 — 0eCKUCIOPOAHOE PACIIETIIICHHE TIIFOKO3bI.

buonornueckoe OxkuciaeHUE, WIN KIETOYHOE IbIXaHWE. Ponb MUTOXOHIpUH B Iporeccax
OMOJIOrHYECKOTro OKHCJICHHUS. [Huknuyeckue peakuuu. OxucnuTenbHOE
dbochopunupoBanue. Jnepeus memobpannoeo 2epaouenma npomonos. Cunmes ATD: paboma
npomounoti  AT@-cunmaswl. llpeumymiecTBa a’poOHOTO MyTH OOMEHa BENIECTB  IeEpes
aHa’pOOHBIM. D(PPEKTUBHOCTH IHEPreTHUECKOTO OOMEHa.

JleMoHcTpanu

Hoptperst: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
[1. Mutuenn, I'. A. 3aBap3uH.

Tabmunel 1 cxembl: «DoToCHHTE3Y, «DHEepreTHueckuii oOMen», «buocunrte3 Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHUE: CBETOBOM MHKPOCKOI, 000pyAOBaHUE Il MPUTOTOBICHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padoTra «/3yueHue KaTaauTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMUJIa3bl WU KaTanasbl)y.

JlaGopaTtopHas padora «/3yueHue (pepMEHTaTUBHOI'O PACLIEIUIEHUS IEPOKCUAA BOAOPOIA
B PACTUTEJIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopHas pa6oTa «CpaBHEHHE MTPOLECCOB (DOTOCHHTE3A U XEMOCHUHTE3a».

JlabopaTopHas padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HacnencTrBeHHass HH(opManus U peajau3anus e€ B KIeTKe




Peaknun matpudHoro cuuresa. [IpuHIUI KOMIIJIEMEHTApPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peammszanus HaciencTBeHHOW wHGopMaluu. [eHeTHYecKuid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuudslid cuHTe3 PHK. IIpuHOWNGBl TpaHCKpHUNIMU: KOMIUIEMEHTAapHOCT,
AHTUNAPAJUIETBHOCTb, aCUMMETpUUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbel. Yyactue TpancnopTHeix PHK B OmocunTe3e Oenka. YcimoBus
ouocunTe3a 6enka. KogupoBanue aMuHokucaot. Posib pubocom B OuocuHTE3€e Oelka.

Coepemennvle npeocmasieHus o cmpoeHuu 2enog. OpraHuzanusi TeHOMa y MPOKapUOT U
yKapuoT. Perymaunus akTUBHOCTM TE€HOB Yy TmpokapuoT. [umoresa omepona (d. XKako0,
XK. Mano). Monexynsapuvie mexanusmvl dKcnpeccuu 2eHoé y sykapuom. Pone xpomamuna e
peayaayuu pabomul 2enog. Perynsauus oOMEHHBIX MpolieccoB B KiieTke. KilerouHblil romeocTas.

Bupycsl — HeksieTouHble (OPMBI KU3HU W OOJHUraTHbie Mmapas3uthl. CTpoeHHe MPOCTHIX U
CIIOXHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusznenuwiii yukn J[HK-cooepocawjux
supycos, PHK-cooepocawux eupycos, bakmepuoghazos. Obpamnas mpaunckpunyus, pegepmasd,
unmezpasa.

Bupycnslie 3a00eBanus 4enoBeka, :KuBOTHBIX, pactenuid. CITNJ[, COVID-19, counansHbie
U METUIIMHCKUE TTPOOTIEMEI.

buoungopmamuxa: unmeepayus u ananuz d6orvuux maccusog («bigdata») cmpyxkmypnolx
ouonoeuneckux oannvlx. Hanomexuonoeuu 6 ouonoeuu u meduyure. Ilpoepammupyemvle gyukyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdeMoHcTpanumn

[optpetsl: H. K. Konbios, JI. Y. IBaHOBCKUIA.

Tabmuet ~ u  cxembl: «kbuocunTe3  Oenka», «l'eHermyeckuit  kon», «Bupyce»,
«bakrepuodarmy.

IpakTHyeckas padora «Co3nanue MOIEIN BUPyCay.

Tema 8. ) KuzHeHHBIH UK KJIETKH

Knerounsrit mmkn, ero mepuonbl u peryisius. Wutepdaza m muto3. OcobeHHOCTH
mpoiieccoB, mpotekawmmx B uHTepdase. [loaroroBka kietku k Aenenuro. [IpecuHTeTHUECKUN
(MOCTMUTOTUYECKHUI), CUHTETUYECKHM U MOCTCUHTETUYECKUH (TIPEMUTOTHYECKU) MEepUOAbI
uHTEp(]a3bI.

Marpuunsiii  cunre3 JHK -  pemnmukamusa.  [lpuHnuner  perumkanun — JITHK:
KOMIUIEMEHTapHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTHUNAPAJUIENBHOCTh.  MeEXaHu3M
perumnkanuu JJHK. Xpomocomsel. Ctpoenue xpomocom. Tenmomepsl 1 Tenomepasza. XpOMOCOMHBINM
HA0Op KIETKH — KapHWOTHUIl. JIUTUIOMIHBIA M TaIuIOMAHBIA HAOOPBHI XpOMOCOM. ['OMOJIOTHYHBIC
XpOoMOCcOMBI. [10J10BbIE XPOMOCOMBL.

Henenune knetkn — mutTo3. Craiuu MUTO3a M MNPOUCXOJALIME B HUX Mpouecchl. TuUmb
Muto3a. KaprnokrnHes n nuTokrnHe3. buonornueckoe 3Ha4eHUE MUTO3A.

Perymsiiiuss MuTOTHUECKOTO IMKJIAa KIETKU. lIporpammupyemasi kjieTouHas THOENb —
arorTo3.

Kinerounoe sipo, XpoMocoMbl, (GyHKIIMOHANIbHASI T€HOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposxu, cmapenusi u euderu kiemok. «L{ugpposas xiemrxay — buoungopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuun

Tabmuiel u cxeMmbl: «KU3HEHHBIA MK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JIHK.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MUKporpenapaTbl: «MHUTO3 B KJIETKaX KOpelka
JTyKay.

JladopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX).

JlabopaTopHasn pa6ora «HaOnrogeHne mMuTo3a B KIIETKaX KOHYMKa KOpelika Jyka (Ha
TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue U GpyHKIIMHA OPTraHU3MOB




buonornyeckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHbBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, ApYyrue npotuctbl. KomoHuanbHble
OpraHU3MBI.

B3auMocBsA3b 4acTed MHOTOKJIETOYHOTO OopraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OPraHOB.
Opranusm kak euHoe neioe. 'omeocras.

Txanu pacrenui. Tumel pacTUTeNbHBIX TKaHeW: oOpa3oBaTenbHas, IOKPOBHa,
IpOBOJIAIIAsl, OCHOBHAs, MexaHHueckas. OcoOEHHOCTH cTpoeHUs, (QYHKIHMH U PACIOJIOKEHUS
TKaHEH B OpraHax pacTeHUM.

TKaHM )KMBOTHBIX U Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEW: dIIUTEINAIbHASA, COCAUHUTEIbHAS,
MbllIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKUMH M paclolokKEeHHUs TKaHEH B opraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUi. OpraHbl MU CUCTEMBI OPTraHOB
YKUBOTHBIX U yesoBeka. DyHKIUN OpraHOB M CUCTEM OPraHOB.

Onopa tena oprann3zMoB. Kapkac pacrennii. CkeneTsl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHMM ckeneT. CTpOEHUE U THUIBI COCIUHEHUS KOCTEH.

JIBi>keHne  OpraHu3MoB. [[BIDKEHHE  OJHOKJIETOYHBIX OPraHM3MOB:  aMEOOHUIHOE,
KI'YTUKOBOE, PECHHYHOE. JIBM)KEHHME MHOTOKJIETOUYHBIX pACTEHHWil: TpONHU3MBlI M HACTHH.
JIBI>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX U YesloBeKa: MbllleuHas cucreMa. Peduekc. CkeneTHbie
MBIIIIIBI U UX paboTa.

IIntanue opranuszmos. lloryomnieHre BOAbI, YIIEKHUCIOrO Ira3a U MHUHEPAJIbHBIX BEILECTB
pactenussmu. IluTtaHue JKUBOTHBIX. BHYTPUIOIOCTHOE W BHYTPUKIETOYHOE MHUIIEBAPEHHE.
[InTaHne NO3BOHOYHBIX KUBOTHBIX. OTHENBl NMUIIEBAPUTEIBLHOTO Tpakrta. [IlumeBapurenbHbIC
xkenessl. [ luneBapurenpHas cucrema 4eoBeKa.

Jleixanue opranu3moB. Jlpixanue pacteHuid. JIpixanue xuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KiIeTKU. KokHoe npixanue. J[prxarenpHas MmoBepXHOCTh. JKabGepHoe M JI€rouHoe
JbIXaHHE. /[pIXaHne TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIIOLMOHHOE YCIOKHEHUE CTPOCHHUS
JNETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4eloBeKa. MexaHu3M BEHTUISALUU
JETKUX Y ITULl ¥ MIIeKONUTaomuX. Perynsauus npixanus. JprxarenbHble 00bEMBI.

TpancnopT BemeCcTB y OpPraHu3MOB. TpaHCIIOPTHBIE CHCTEMBI pPACTEHUU. TpaHcmopt
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbsl. KpoBeHOCHas cucreMa MO3BOHOYHBIX
KHUBOTHBIX U uesoBeka. Ceple, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHwus.
DBOIOIIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBbI TO3BOHOYHBIX )KUBOTHBIX. PaboTta
cepua v €€ peryJisiuus.

Brinenenne y opraHusMoB. Beigenenue y pacrteHuil. BeigeneHue 'y )KMBOTHBIX.
Coxparurenbuble Bakyoau. Opransl Belenenus. Ounbrpanus, cekperys 1 o0paTHOe BCaChIBAHNE
KaK MeXaHM3Mbl palbOThl OpraHoB BbiAeNieHUsA. CBsA3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICINTENIBHOW CcHCTEMaMU. BbleneHne y ITO3BOHOYHBIX JKMBOTHBIX W 4enoBeka. [loukw.
Crpoenne u ¢pyHkIroHupoBanue Hedpona. OOpa3zoBaHne MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. CIIOpbl OAKTEPUN U LIUCTHI
IpPOCTEMIINX. 3aluTa Y MHOIOKJIETOUHbIX pacrteHuil. Kytukyna. CpeacTBa mNacCHBHOM H
XUMHYECKOU 3aUThl. PUTOHIINAEL.

3amuTra y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M UX MPOU3BOAHBIE. 3aIMTa OpraHU3Ma
or Oone3neil. MmMmyHHas cucrema denoBeka. KileTouHbIi M TyMOpalbHbI HMMYHUTET.
Bpoxaénuslii u npuoOpeTéHHblil cnenupuyeckuii MUMMYHUTET. Teopus KIIOHAJIbHO-CEIEKTUBHOTO
ummynurera (I1. Opnmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpPraHU3MOB.
Ponp BpOKIEHHOrO MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHU.

PasnpaxumocTs M perynsuus y OpraHu3MoB. Pa3npaxumMocTb y OJHOKIETOUYHBIX
oprann3moB. Takcucel. Pa3apakuMocTs M perynsaums y pacteHuid. PocroBble BemecTtBa M MX
3Ha4YCHHUE.



HepBHast cucrema u pednexktopHas perymsius y >KUBOTHbIX. HepBHas cucrema u eé
OTZEJbl. DBOJIOLMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI Yy MKHUBOTHBIX. OTxemsl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexkc u peduexropHas ayra. besycinoBHbie u
YCJIOBHBIE PE(DIICKCHI.

I'ymopanbHasi peryiasinvss M 5SHAOKPUHHAs CUCTEMa >HUBOTHBIX M uenoBeka. JKeiessl
ODHAOKPUHHOM CHUCTEMBI M HX TOPMOHBI. /JlelicTBHE TOPMOHOB. B3auMMOCBs3b HEpPBHOM H
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucteMa.

JdemoHcTpauumn

IHoprper: U. I1. I1aBnos.

Tabmuubl U cxeMbl: «OJHOKIETOUHBIE BOJIOPOCHN», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepumn», «lIpocteitmme», «Opranbl [BETKOBBIX pacTeHHiD», «CHCTEMBl OpraHoOB
MTO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHEee cTpoeHue HaceKoMbIX», « TkaHu pacteHui», «KopHeBsie
cuctembl», «Ctpoenue credns», «CTpoeHUE IMCTOBOM TMIACTUHKWY», «TKaHUW >KMUBOTHBIXY,
«Ckener yenoBeka», «llumeBapurenbHas cucremay, «KpoBeHOCHas cucrtemay, «JlpixarenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MplieuHass cucremay», «BplaenuTenbHas CUCTEMay,
«OHIO0KpUHHasA cucteMa», «CtpoeHue Mplmb», «MMyHuTeT», «Kumeunononoctasie», «Cxema
NUTaHus pacTeHui», «KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX JKMUBOTHBIX», «CTpOCHHE THAPHI»,
«CTtpoenue miaHapun», «BHyTpeHHee CTpoeHue T0XKAEeBOoro 4epsi», «HepBHas cuctema pouio»,
«HepBHass cucrema nsrymku», «HepBHas cucteMa npecMmbikaromuxcs», «HepBHas cucrema
nTuiy, «HepBHas cuctemMa MieKONMUTAONINX Y, «HepBHas cuctema uenoBekay, «Pedmexcey.

OO06opynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOIpenaparbl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIIpenapaTsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXXHUX, JKUBBIE
9K3EMIUISIPbl KOMHATHBIX PAacTeHUM, repOapuu pacTEHUI pa3HbIX OTIIEIOB, BIAXKHBIE MpEnapaThl
YKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX >KUBOTHBIX, CKEJIET UelIOBEKa,
000opyioBaHME 71l IEMOHCTPALIMK MOYBEHHOTO YW BO3AYIIHOTO MUTAHUS PACTCHUH, pacIlerieHUs
Kpaxmasia ¥ OelIKOB Toj jeicTBreM (epMeHTOB, 000pyAOBaHHE I AEMOHCTPAIMH OMBITOB IO
U3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKHMX, MEXaHHM3Ma JbIXaTeIbHbIX JBWKECHHUM, MOZENIH
TOJIOBHOTO MO3Ta pa3WYHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yyeHrne TKaHEW paCTEHUI.

JlaGopaTopHasi padora «/3yueHne TkaHEN KUBOTHBIX).

JladopaTopHas pa6ora «/I3ydyeHre opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PasMHoOkeHUe ¥ pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosoe (BKIItoUas BETeTaTUBHOE) U MOJIOBOE. Buabl
0ecrooro pa3MHOXKEHHsI: TTOYKOBAHUE, CIIOPYJIAIUs, (parMeHTalus, KIOHUPOBaHNUE.

[TonoBoe pa3smHoxeHue. IlomoBele kineTkn, wiam ramersl. Meno3. Cragun Mmenosa.
IloBenenue xpomocom B meno3ze. Kpoccunrosep. buosornueckuii cMbICI Mei03a M TTOJOBOTO
npouecca. Meo3 1 €ro MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3sutue. ['ameTorenes y »xuBOTHBIX. [lonoBbie xene3sl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIETOK. CriepMarorene3 u ooreHes. CTpoeHHUE MOJIOBBIX KJIETOK.

OmnonoTBOpeHNEe W IMOPHUOHAIIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS:
HapyXHO€, BHyTpeHHee. [lapTeHorenes.

NHnuBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMOPHOJIOTHS — HAayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00na u3 enasHvix npodaem amopuonozuu. Konyenyus mopgoeenos u
mooenu mopghocenesa. Ctaauu 3MOpUOTeHEe3a JKUBOTHBIX (Ha mpuMmepe JArymkH). [[poGrienwue.
Tunel apoOnenus. [Jemepmunuposannoe u HedepmuHupogamwHoe oOpobdienue. bracmyna, munol
onacmyn. OcoOEHHOCTH JpOOJICHUS MIIEKOMUTAIOUUX. 3apOAbIIIeBbIe JUCTKU (TacTpyisiuus).
3aknagka OpraHoB U TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3anmHoe BiMsHUE YacTel
pa3BHUBAIOLIETOCS 3apojiblia (3MOpUOHANIbHAS MHAYKIMS). 3aKiIajKa IIaHa CTPOEHUS KUBOTHOTO
KaK pe3yibTaT MepapXUUYECKUX B3aWMOACHCTBUI TeHOB. BiusHue Ha >MOpHOHANBHOE pa3BUTHE
pa3IMYHBIX (DAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue >xuBoTHBIX. llocTamOpmonanbHbiii mnepuoxa. Ilpsmoe u Hempsimoe
pazsutue. Pa3Bute ¢ Meramopdo3oM y O€ClO3BOHOUHBIX W TO3BOHOYHBIX >KHBOTHBIX.




buonornueckoe 3HaueHUE MNPSIMOrO M HENPSMOrO Pa3BUTHUSL, UX PACIPOCTPAHEHHE B IPUPOJE.
Tunbel pocra KUBOTHBIX. @akTOpbl peEryjsdallMM pOCTa KUBOTHBIX U 4esoBeka. Craauu
NOCTAMOPHOHAIBHOTO PAa3BUTUS Yy JKUBOTHBIX M 4esoBeka. [lepumonbl OHTOreHe3a uesoBeEKa.
Crapenue u cMepTh Kak OMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['lamerodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIE
pactenuii. O6pa3oBanue crop B mpoiecce Meio3a. ['ametorenes y pacrenuid. OmiogoTBOpeHHE U
pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIUIOXOTBOPEHUE Yy ILBETKOBBIX PACTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJisliii OHTOI€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdeMoHcTpanumn

[optpersl: C. I'. HaBamun, X. [llneman.

Tabnuiel 1 cxembl: «BereraTuBHoe pa3mMHOkeHHE», « TUIBI OECMOJIIOr0 Pa3MHOKECHHS,
«Pa3MHOXEHHE XIaMUIOMOHAIb», «Pa3MHOXKEHUE 3BIIIEHB», «Pa3MHOKEeHUE TUIphI», «Meio3y,
«XpoMocomel», «I'amerorenes», «CTpoeHHE AULEKIETKH U cepmMaTo3onaay, «OCHOBHBIE CTAIUH
oHTOreHesza», «lIpsMoe u Hempsmoe paszButue», «Pa3zBurue Maiickoro xyka», «Pa3Burue
capaHun», «Pa3Butne mArymkun», «J{BoilHO€ OIUIOAOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHre CeMSH OJHOJOJBHBIX W ABYIOJBHBIX pPACTEHUI», <«KHW3HEHHBIM IUKI MOPCKOH
KanycTel», «KU3HEHHBIA LUK MXa», «KU3HEHHBIM LUK MANOPOTHHKA», <« OKW3HEHHBIN IUKI
COCHBI».

O6opyioBaHUE: CBETOBOM MHUKPOCKOI, MUKpPOIpEnapaThl SUIEKIETOK U CIIEPMATO30H OB,
Mozenb «L{UKI pa3BUTHS JISTYIIKWY.

JlaGoparopHasi pabora «/3yueHne CTpOEHHs IIOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOIIpenapaTax».

IIpakTuyeckasi padora «BBIBICHHE TPHU3HAKOB CXOACTBA 3apOABIIICH ITO3BOHOYHBIX
JKABOTHBIX).

JladopaTopHas pa6ota «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICILIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

WcTtopus craHOBIEHUS U pa3BUTHUSl TEHETHKHU Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Pons oteuecTBeHHBIX yu€HbIX B pa3Butuu reneruku. Paborst H. K. Konbmosa, H.
W. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE NMOHATUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIC
TEHbl, AJIbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA M PpELECCUBHBIM NPHU3HAK, T'OMO3UIOTA,
reTepo3urora, 4YMcTas JHUHUS, THOpUAbI, reHotur, ¢eHoturn. OCHOBHBIE METOJbl TEHETHKHU:
TUOPUIONTOTUYECKUM, IIUTOTOTUUECKUHN, MOJICKYIIPHO-T€HETUYCCKUM.

JemMoHcTpanu

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komeuos, H. W. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuti.

Tabauie! U cxembl: «MeTobl TeHETHUKNY, «CXeMBbl CKPEIIUBAHUS.

JlaGopaTtopHas pa6oTa «/po3oduia kak 00BEKT FTeHETHUECKUX UCCIECTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MomnorubpugHoe ckpenuBanue. [lepBriit 3akoH MeHaenst — 3aKOH €IMHO00pa3us THOPHUIOB
nepBoro nokosieHud. Ilpasuno nomuHupoBanus. Bropoit 3akoH MeHzaens — 3aKOH pacIleIUICHUs
npu3HakoB. [[uTomornueckre OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ MIIOTe3a YMCTOTHI raMer.

AHanu3upyrouiee ckpemranue. [IpomexyTouHbiil XxapakTep HacienoBanus. Pacuiemnienne
MPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpeuiuBaHue. TpeTtudl 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHUs TPU3HAKOB. LluToNornyeckne OCHOBBI AUTHOPUTHOTO CKPEILIMBAHMSL.

CuernneHHoe HaclieqoBaHue npu3HakoB. Pabotel T. Moprana. CrernieHHOe Hacjel10BaHue
I€HOB, HApYLIEHNE CLEIUICHUs] MEXAY F'eHaMU. XPOMOCOMHAs TEOPUsL HACIEICTBEHHOCTH.




I'enetnka mnosia. XpOMOCOMHBI MEXaHHU3M OIPEAECIEHUs Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOTamMeTHBI M TreTeporamMeTHbli moj. ['eHeTudeckas CTPyKTypa IOJIOBBIX
xpoMocoM. HacnenoBanue Npu3HAKOB, CLHEIIIEHHBIX C ITOJIOM.

I'enotunn kak nenoctHas cucrema. llnedoTponuss — MHOXKECTBEHHOE JEHCTBUE TIEHA.
MHOXECTBEHHBI aJlIeu3M. B3aumonaeicTBue HeasIeNbHBIX TIeHOB. KoMIuieMEeHTapHOCTb.
Onucra3. [Tonumepus.

I'eHeTnyecknii KOHTPOJIbL pa3BUTUA PACTEHUM, >KMBOTHBIX M YEJIOBEKAa, a TaKKe
($U3MOIOrMYECKUX MPOIIECCOB, MOBEACHHUS M KOTHUTHUBHBIX (PYHKIMH. ['eHeTHYeckne MeXxaHU3MbI
cUMOMOreHe3a, MEXaHU3Mbl B3aUMOJCUCTBHS «XO3SIMH — Mapas3uT» U «XO35UH — MHUKPOOHOM).
['eneTnyeckue acrekThl KOHTPOJISI U U3MEHEHHUS HACIEIACTBEHHOW WH(MOpPMAIMU B TOKOJICHHUSIX
KJIETOK ¥ OPTaHU3MOB.

JdemoHcTpauuun

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

Tabaunel u cxembl: «llepBblii 1 BTOpOHl 3akoHbI Mennens», «TpeTuil 3akoH MeHaens»,
«Ananuzupylolee ckpemuBanue», «Hemnonnoe gomuHupoBaHue», «CLEIJIEHHOE HACIIEIOBAaHHE
NpU3HAKOB y Apo3oduibl», «['eHetnka nmonay, «Kapuotun uenoekay, «Kapuotun apo3zopuis»,
«Kapuotun ntuub», «MHOKECTBEHHBIN allIETU3M», «B3auMo1eiCTBUE TEHOBY.

O6opyoBaHue: MOJIETb IS JIEMOHCTPALMU 3aKOHOB €AMHO00pasusi TMOPHUIOB IEPBOTO
MOKOJIEHUS M pacCUICIUICHUsT MPU3HAKOB, MOJEIb MJis JAEMOHCTPAlMU 3aKOHAa HE3aBUCHUMOIO
HacJeAOBaHUsl MPU3HAKOB, MOJEIb ISl IEMOHCTPAllMK CLETUIEHHOTO HacJIeOBAHUS MPHU3HAKOB,
CBETOBOM MUKPOCKOT, MUKpompenapar: «/[po3odumnay.

IpakTnyeckasi padora «/3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO CKpEIIMBAHUS Y
JPO30(HITBIY.

IpakTnueckass padora «3yueHue pe3ynbTaToB OUTHOPUAHOIO CKPEIIMBAHUS Yy
JIPO30(OUITBDY.

Tema 13. 3ak0HOMEPHOCTH U3MEHYUBOCTH

BzaumonelictBue reHotuna W cpensl npu (GopmupoBaHuu ¢deHoTuna. V3MeHUHMBOCTH
npu3HakoB.  KadecTBeHHbIE W KOJMYECTBEHHBbIE  MNpPU3HAKK. BUIbBl  HM3MEHUYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEACTBEHHAs.

Monudukanmonnas U3MeHUMBOCTh. Poib cpeapl B QopMUPOBAHMH MOAM(PUKAIMOHHOU
m3MeHunBoCcTH. Hopma peakuuu npuszHaka. BapualnMOHHBIM P WM BapUalMOHHAs KpUBas
(B. Noranncen). CBoiicTBa MOIU(PUKAIIMOHHON U3MEHYUBOCTH.

I'enoTunnueckass u3MeHUYHUBOCTH. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYMBOCTH. BUIbI
TeHOTUITNYECKON M3MEHYMBOCTH: KOMOWHATHUBHASI, MyTaI[HOHHAS.

KomOunatuBHass M3MEHYMBOCTh. Meil03 M MOJOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHUYUBOCTH. PoJIb KOMOMHATHBHON M3MEHYUBOCTH B CO3IaHUM TEHETUYECKOTO pazHOoOOpa3us B
npeaenax OJHOro BUA.

MyTanroHHass H3MEHYMBOCTh. Buapl MyTanuii: TeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HWHAYUMPOBAHHbICE MYTallMU. SEepHbIE MU LHUTOIUIA3MATUYECKUE MYyTallUH.
Comarnueckue W TMOJOBble MyTanuu. lIpuunHBI BOSHUKHOBEHHUS MyTauuid. MyTareHbl M HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpOIecca. 3aKOH T'OMOJOTHYECKHUX
psnoB B HacienctBeHHoW wu3MeHuuBocTH (H.W. BaBunon). BHesnepHas HW3MEHYMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, POJb INUSEHEMUYECKUX (HaKxmopos 6 Hacie008aHuu U
UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JeMoHcTpanu

Ioptpetsl: I'. ne ®pu3s, B. Moranucen, H. 1. BaBuios.

Tabmunel u  cxembl: «Buapl u3meHunBOCTHY», «MoOaupuUKaMOHHAS W3MEHYUBOCTHY,
«KomOuHaTHBHAsT M3BMEHUUBOCThY, «Meiio3», «OmiogorBopeHue», «['enernueckue 3a00jieBaHUs
YeJoBeKay, «BUbl MyTanuiny.

OOGopyoBaHue: )KUBbIE W TrepOapHbIe JK3EMIUIAPhI KOMHATHBIX PACTCHUN, PUCYHKHU
(oTorpacdun) KUBOTHBIX C Pa3TIUYHBIMU BUJAMHU U3MEHUYHUBOCTH.




JlaGoparopHast padora «/ccnenoBanue 3aKOHOMEPHOCTEN MOAU(UKAITTOHHOM
U3MeHYUBOCTH. [locTpoeHne BapuallMOHHOTO psAJla U BApUALlMOHHON KPUBOW».

IIpakTnyeckasi padora «Myrtanuu y 1po30(uiibl (Ha TOTOBBIX MUKpOIpENapaTax).

Tema 14. I'eHeTHKa Yen0BeKa

Kapuotun denoBeka. MexnayHapo/iHas MNporpaMMa HCCIEJOBAaHHS T'€HOMa 4YeJIOBEKA.
MeTtonbl M3y4eHUS] TEHETUKHU YeJIOBEKa: T'eHEealOTMYECKUU, OJIM3HEIOBBINA, IUTOTEHETHYECKUA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIApHO-TeHeTHYeckuili. COBpEMEHHOE OIpe/IelICHHE
I€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM uuncie ¢ nomoubto [TI[P-
ananuza. HacnenctBenHble 3a00eBaHus yesnoBeKa. [ eHHbIe U XPOMOCOMHBIE 0OJIE3HH YeIOBEKa.
bone3nn ¢ HacnenCcTBEHHOW MPeApacloioKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOM Te€HETUKH B
NpPEAOTBPAIICHUA M JICUCHUM TEHETHMUECKUX 3a0o0yieBaHUN uYenoBeka. MenuKo-TeHEeTHYECKOe
KOHCYnbTUpOBaHue. CTBONOBBIE KIETKU. [IOHATHE «T€HETMYECKOTO Ipy3a». DTUYECKHUE ACIIEKTHI
UCCIIeIOBAaHUM B 00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (hakTOpbl MOBBIIIEHHONW YYBCTBUTEIHHOCTH 4YE€IOBEKa K (DU3UUECKOMY H
XUMUYECKOMY 3arpsi3HCHHMIO OKpYyXarollel cpeabl. ['eHeTnueckas NpeapacroiokKeHHOCTb
YeJIOBEKA K MMaTOJOTUSIM.

JdeMoHcTpanumn

Tabmuubl u cxemsl: «Kapuotun yenoBeka», «MeTOapl HW3yUEHHsS] TEHETUKU YEIIOBEKaY,
«"eneTndeckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTHyeckas padora «CocTaBiieHHE U aHAJIU3 POJOCIOBHONY.

Tema 15. Cesiekuusi Opranu3mMoB

JlomMecTUKalMsi W CeNeKUMs. 3apOoXKACHHE CEelIeKUMM M JoMecThkanuu. YueHue H.
W. BaBunoBa o ILleHTpax NpOMCXOXKICHHS W MHOrooOpasusi KyJbTYPHBIX pacTeHuid. Poib
CEJEKIIMM B CO3JJaHWM COPTOB PACTEHHU M NOpPOJ XKHUBOTHBIX. CoOpT, mopoja, IITaMM. 3aKOH
TOMOJIOTHUYECKUX PANOB B HacieacTBeHHOW u3meHunBocTd H. WM. BaBuioBa, ero 3HaueHue st
CEJICKITMOHHOHN pabOoTHI.

Mertoapl CeNeKIMOHHON paboThl. MCKyCcCTBEHHBIM OTOOP: MacCOBBIM M WHIWBHIYATbHBIN.
DTtanbl KOMOWHAIMOHHOW cenekiuu. VcnbeiTaHue npou3BoauTeNied Mo moToMcTBY. OTOOp 1O

FeHOTI/IHy C MOMOIIIBKO OLICHKHN (I)eHOTI/IHa IIOTOMCTBA U OT60p I10 FCHOTI/IHy C IOMOIIBKO aHAJIN3a
JTHK.

UckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOM paboThl. PaamanuoHHbBIN U
XUMUYECKHM MyTareHe3 Kak HWCTOYHHK MYTalluid y KYJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHre reHOMHOTO PEAAKTUPOBAaHUSA U MeTo/0B pexomOuHanTHbIX JIHK mist momyyeHus
MCXOJAHOTO MaTepuaia Juisl CEJIEKIUU.

[Tonyuenne monumions0B. BHyTpuBHMaoBas  rubpuausaiusa.  bBIM3KOpoJaCTBEHHOE
CKpelMBaHue, Ui HHOpuAuHT. HepoacTBeHHOE CKpeluBanue, Wik ayTopuauHr. ['erepo3uc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekiuu. OtnanénHas ruOpuausanus. [Ipeomonenue
Oecruiouss MEXBHUJIOBBIX TUOPUAOB. J|OCTHMXKEHUS CEJEKIMH PACTCHUM U KUBOTHBIX. « 3e1éHAs
DesoNIOYULY.

CoxpaHeHue M HM3y4eHHE T'C€HETUYECKHX PECYpPCOB KYIbTYPHBIX PACTEHUW M UX AUKUX
poIuYel /IS CO3JaHMsl HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue,
COXpaHeHue U YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 8 YENAX YAYUUICHUS CYWECmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM qucie ¢ NPUMEHeHUeM COBPEMEHHbIX MeMmOo008 HAYYHBIX UCCAeO08AHUIL, Nepeoosblx uoell u
NepCnekKmuHbIX MexHoI02Ul.

JeMoHcTpanu

Ioprpersl: H. W. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykesnenko, b.
JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabaunel U cxeMmbl: «L{eHTpBI TPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEICTBEHHON H3MEHUYMBOCTH», «MeETOAbl CENeKIun»,
«Otnanéunas rubpunusanusy, «MyTrareHes.




JlabopaTopHas paGorta «/3ydeHne COpPTOB KyJIbTYpHBIX PAacTEHUN M NOPOJ AOMALIHUX
YKUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHrne METOIOB CEIEKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUNY.

Ikckypeusi «OCHOBHBIE METOJIbI U JOCTHIKEHUS CEJIEKIMM PAcTeHUM M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOHCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
X035UCTBO, B TAOOPATOPHUIO arpOYHUBEPCUTETA WIIU HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI 1 CHHTeTHYECKAsl OMOJI0TUSA

OOBeKThl, HCMONb3yeMble B OHWOTEXHOJIOTHMHM, — KIETOUYHbIE W TKAaHEBbIE KYJIbTYPHI,
MUKpPOOPTaHMU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAs OMOTEXHOJIOTHS: XJeOoleueHue,
NOJIyYE€HUE KHCIOMOJIOYHBIX MPOJYKTOB, BUHOAENHE. MHUKpoOMosoruyeckui cuHTe3. OOBEKTHI
MUKpPOOHONOTHYeCcKNX TexHoJorui. [Ipon3BoacTBo Oeinka, aMUHOKUCIIOT M BATAMUHOB.

Co3manve  TEXHONOTMA W MHCTPYMEHTOB  LEJIEHANPaBICHHOTO  U3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPIKAIINX HE
BCTpEUaloIuecs B MpUpoe OMOCHHTETUUECKHE MTYTH.

Knerounas unxxenepus. MeToabl KyJdbTypbl KJIETOK U TKAaHEW pPACTEHHM U YKUBOTHBIX.
Kpuobanku. Comartuueckass ruOpuau3anus M coMaTudeckud smOpuorene3. lcmonb3oBaHue
TalyiOnJI0B B CEIICKLUWH pacTeHuu. [lonyuenue MOHOKIOHANbHBbIX anmumen. Hcnoavzoeanue
MOHOK/IOHANILHBIX U NOJUKIIOHANbHBIX aHmumen 8 meduyuHe. VICKyCCTBEHHOE OIUIOJJOTBOPEHUE.
PexoHCTpyKIusi SHLEKIETOK M KIOHMPOBAaHHWE JKUBOTHBIX. MeTon TpaHCIUIaHTaUuu SAEp
KJIETOK. TexHonocuu 0300po6nenusl, KyIbMUSUPOBAHUs U MUKPOKIOHANLHO20 PA3ZMHONCEHUs.
CeNbCKOXO3AUCMBEHHBIX KYTbMYP.

XpoMOcOMHasi U TeHHas WHKeHepus. VICKycCTBEHHBIN CHMHTE3 IeHa U KOHCTPYUPOBAHUE
pekomOunanTtHeix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUST W TEPCIIEKTUBBI
XpPOMOCOMHOM M T€HHOM MH)KEHEPUH. OKOJOIMYECKHME M OSTUYECKUE NpoOJieMbl TE€HHON
UHXCHEPUHU.

Menunackue ouotexnonoruu. [loctrenomuas mudposas menuiuna. [11[P-nuarnoctuka.
MeTabon0MHBIN aHallu3, TEHOLICHTPUYECKUI aHAIM3 MPOTEOMa YeIOBeKa JJI OUEHKU COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHNEe CTBOJIOBBIX KJIETOK. TapreTtHas tepanus paka. 3D-OuonnkeHepus
Ui pa3paboTKu (yHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMH, CO3JaHMsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTMH TPEXMEPHOro OMONMpHHTHHra U ckad@oiauHra anas peuieHus
3a71a4 IEPCOHATU3UPOBAHHON MEAUIIUHBI.

Co3gaHue BEKTOPHBIX BAaKIMH C LENbI0 OOecrneyeHus: KOMOMHUPOBAHHOW 3alIUTHI OT
Bo30ynureneit OPBU, ycraHoBieHHne MONEKYISIPHBIX MeXaHu3MOB (QyHkiuonupoBanus PHK-
COJIepKalllMX BUPYCOB, BBI3BIBAIOIIMX 0COO0 OMacHbIe 3a00JIeBaHUS YEIOBEKa U JKUBOTHBIX.

JemMoHcTpanu

Tabmuubr ~ u  cxembl: «Mcronbp30BaHWE  MUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHas HHKEHEpUs».

JlabopaTopHasn padora «/3yueHre 00beKTOB OUOTEXHOIOT M.

IpakTuyeckas padora «llosydyeHne MOIOYHOKHUCIIBIX IIPOAYKTOBY.

IKCKypcusi «bHOTEXHONOIUS — BaKHEHIIasi IPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MMPOU3BOICTBO).

11 KJIACC
Tema 1. 3aposkaeHue u pa3BuTHE IBOJIOLNOHHBIX NPEACTABICHUI B 000U

OpomonnonHas teopus Y. [lapBuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA. JKHU3HB U
Hay4Has JesrenbHocTh Y. J[apBuHa.

JBuwxkymme cuibl  3BomonuMu  BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHBHOCTH
pPa3MHOXKEHHSI OpTaHU3MOB, HACJIEICTBEHHass M3MEHYMBOCTb, OOprOa 3a CylleCTBOBAaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunrernueckoit Teopun 3Bomtonnn (CTI). HelitpanbHas Teopusi 3BOMIOLUH.
CoBpemMeHHasi 3BOJIIOLIMOHHAsA OMOJIOTHs. 3HAYEHHE SBOJIIOLMOHHOW TEOpUH B (POPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.




JdemoHcTpauumn

[Moptpetsl: Apuctorens, K. JIunne#t, XK. b.Jlamapk, 3. XK. Cent-Unep, XK. KioBne,
Y. Hapsun, C. C. YerBepuxos, 1. 1. lImansraysen, Ix. Xonnein, . K. benses.

Tabmunel u cxembl: «Cuctema xuBoil npupoasl (no K. JIunuerw)», «JlecTHuna XuBbIX
cymectB (1o Jlamapky)», «Mexanusm GopMHpPOBaHUS MPUCTIOCOOTICHUHN Y PACTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyrta mytemectsus Y. Jlapsunayn, «Haxonku Y. lapBunay,
«DopMbl 60pbOBI 3a cymecTBoBaHue», «Ilopoasl romybeit», «MHOrooobpasue KyJIbTypHBIX (opM
KarmycTbl», «[lopoasl gOMamHUX >KUBOTHBIX», «Cxema o00pa3oBaHHs HOBBIX BHAOB (110
Y. NapBuny)», «CxemMa COOTHOILICHHUS IBMXKYIIUX CHJI 3BOJOUMW», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKOW TEOPUHU IBOJIIOLIUI.

Tema 2. MUKpPO3BOIIONUSA U €€ pe3yJibTAThI

[Tonynsiiust Kak >3JI€MEHTapHas eAuHuUa 3BOMoUMH. COBpEMEHHBIE METONBl OLEHKHU
TeHETUYECKOTO pazHoo0pa3usi U CTPYKTYpHI nmonyisiiuil. Mi3aMeHneHne reHooHIa TOMYISIUU Kak
AIIEMEHTAPHOE SBOJIOLMOHHOE SBJIEHWE. 3aKOH TIeHeTHYecKoro pasHoBecus Jx. Xapau,
B. BaiinGepra.

OnemeHTapHble (akTOphl (ABMXKYIIME CHJIBI) SBOJIONUK. MyTaIlMOHHBIA MpoIiecc.
Kom6uHaTiBHas U3MeHUUBOCTh. [[peiid reHoB — ciiy4aiiHble HEHANpaBIE€HHbIE U3MEHEHUS YaCTOT
atened B monynanusax. Dddext ocHoBatens. dghgexm Oymoiiounoco copaviuxa. CrudiceHue
2eHemuy4ecK020 pasHoobpasus: npuuunsl u cieocmeus. Ilposerenue 3¢ghgpexma opetigha 2enos 6
oonvwux u  manelx  nonyaayusx. Murpanuu.  M3o0aamus  mOmMymSAndnA: - reorpadudeckast
(mpocTpaHCTBEHHAs ), OMoIorndecKast (pEnpoayKTHUBHASA).

EctectBenHblli 0TOOp — Hampamisiouii ¢akrop 3BodONUUA. DOPMBI €CTECTBEHHOTO
oTOopa: ABMXKYIIHMK, CTAOMIM3UPYIOIIMK, pa3pblBaroiuil (Au3pynTuBHBIN). [lomoBoii oTOOp.
Bo3HUKHOBEHME U 3BOJTIOIUS COLIMATIBHOTO MOBEICHUS KUBOTHBIX.

[IprcnocobMeHHOCTh OpPraHu3MOB KaK pe3yJabTaT MHKPOIBOIIOLUMU. BO3HUKHOBEHHE
npucrnocobaeHuit y opraau3zMoB. Apomopdo3bl U uauoanantanuu. [IpuMepsl mpucnocodieHud y
opranm3MoB:  Mopdoiorudeckue, (U3HOIOTUYECKUE, OMOXMMHYECKHE, IOBEIECHYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u crpykrypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHUKPOIBOIIOIIHH.
M3onsmust — wimoueBot  (akTop BupooOpazoBaHus. Ilyth u  cmocoObl BHUI000pa3oBaHUS:
ajuionarpudyeckoe  (reorpaduueckoe), CHUMIATPUYECKOe  (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3anus, ruopuan3anus). JmuTenbHOCTh BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl pOpMUPOBaHUS OUOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  sBomtonMoHHONW OWomorMM B pa3pabOTKe HAyYHBIX METOJIOB  COXpaHEHUs
oropazHooOpa3usa. MUKPOIBOJIONUS W KOJBOJIONMS TApa3uTOB M HMX XO035€B. MexaHU3Mbl
dbopMHUPOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM H CIIOCOOBI OOPHOBI C HEH.

JemoHcTpanuun

[ToptpeTtsr: C. C. YeTBepukos, 2. Maiip.

Tabauiel 1 cxembl: «MyTallMOHHAs U3MEHUYUBOCTHY, «llomynsuuoHHast CTPYKTypa BUIA»,
«Cxema mposiBIeHHMA 3akoHa  Xapau—BaitnOepray, «/[Bmwkymime  cHIBI  HBOJIIOLUN,
«OKomoruyeckass HM3O0JAIMS TOMyIsAuil ceBaHckod (Gopenn», «leorpadudeckass HIOMALUSA
JUCTBEHHUIbI CUOMPCKON M JMCTBEHHUIIBI Jaypckoit», «llomynsiiiMoHHbIE BOJHBI YUCIEHHOCTH
XUIIIHUKOB M KepTB», «Cxema MAEeWCTBHUS eCTEeCTBEHHOro otOopa», «Dopmbl OOphOBI 3a
CYLIECTBOBAHUEY, «MnnycTpuanbHbIin MEJIaHU3MY, «OKusblie HCKOIIaEMBIEY,
«ITokpoBUTENbCTBEHHAS! OKpacka >KMBOTHBIX», «llpeaympexnaromas oOKpacka >KUBOTHBIX»,
«Dusnonornyeckue agantanuny, «lIprucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTDHY,
«Kpurtepun Bugma», «Buabl-nBoiiHukn», «CTpykTypa Buaa B mnpupone», «CrocoOsl
BUJ000pazoBanus»,  «leorpapuyeckoe  BupooOpazoBaHue  TpEX  BHUIOB  JIAHJBIIIEH»,
«JKonoruueckoe Bu000pazoBaHue BUIOB CcUHUID, «llomummouasl pactenuit», «KamycTHo-
pENEUHBI THOPUIY.




O6opynoBaHue: repbapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Yydyesla NTUIl U 3Beper ¢
npUMepaMy Pa3JIMYHBIX MPUCIIOCOONCHMM, dydela NTHUIl W 3BEped pasHbIX BUJOB, repOapuu
pacTeHui OIM3KUX BUAOB, 00pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMU.

JlabopaTopHas padoTa «BblsiBlIieHHE N3MEHYUBOCTH Y 0COO€I OJHOTO BUIA».

JlaGopaTopnasi  padora «[IpucnocoOieHuss OpraHu3MOB W HUX  OTHOCHTEJIbHas
1eJ1ec000Pa3HOCThY.

JlabopaTopHas padora «CpaBHEHHE BUJIOB IO MOP(POJIOTHYECKOMY KPUTEPHIO».

Tema 3. Makpo3Boaonusi u €€ pe3yJibTarhl

Meroasl u3ydeHuss Makpod3BoJonuu. [laneonronornuecknue MeToAbpl U3y4€HHS SBOIIOLINH.
[lepexoansie GopMbl U PUIOTEHETUUECKHE PSAbI OPTaHU3MOB.

buoreorpaduueckue wmetonpl u3zydyeHus HsBomouuu. CpaBHeHue Giaopel U (ayHbl
MaTEPUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3eminu. BUasl-sHIEMUKH U PETUKTBHI.

OMOpPHUOJIOTHYECKUE U CPAaBHUTEIHbHO-MOP(OIOTMUECKHE METOAbl W3YYEHHs SBOJIOLUU.
['eHeTHUeCKME MEXaHU3Mbl SBOJIIOIMM OHTOI€HE3a U TMOSBJIECHUS 3BOJIOLMOHHBIX HOBIIECTB.
['oMonornuHble U aHAJIOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISAPHO-
reHeTHYecKrne, OMOXUMHUECKHE U MaTeMaTHUYeCKHe METO/IbI M3Y4eHHUS 3BOTONNU. ['OMONIOrH4HbIE
reHsl. CoBpeMEHHbIE METO/IbI IOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIIOLUS TEHOMOB.

O61mue 3aKkoHOMEpHOCTH (TipaBuiia) 3BotoOUUU. [Ipunyun cmenst gyukyuti. HeoOpatumocTtsb
3BOJIIOLMH. AJlaniTUBHAA paguanusa. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOIUU.

JdeMoHcTpanumn

Hoptpetst: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkensb.

Tabmuiel 1 cxeMbl: «DUTOTEHETUUECKUI DS JIOMIATNY, «APXEONTEPUKC», «3BEpO3yObIe
awmepb», «Crerouedansy, «Punnoduts», «CeMeHHbIE ManopoTHUKW», «buoreorpadpuueckue
30HBI 3emun», «Jlpeiid koHTUHEHTOB», «Pemuktbl», «HaudanmpHble cTaguu SMOPUOHAIBHOTO
pPa3BUTHUS NMO3BOHOUYHBIX KMBOTHBIX», «I OMOJIOTHUYHBIE Y aHAJIOTUYHBIE OpraHbl», «Pyn1uMeHTb»,
«ATaBU3MBI), «XpOMOCOMHBIE HAOOpHl dYeloBEeKa M IIUMIaH3e», «[J1aBHBIE HampaBICHUS
ABOJIIOLIMMY, «OO01I1e 3aKOHOMEPHOCTH 3BOTIOLIUNY.

OO6opynoBaHue: KOJUIEKIIMM, TepOapuu, MYJSDKM HCKOMAEMbIX OCTAaTKOB OPTraHHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTApHBIX OpPraHOB W AaTaBU3MOB, KOJUIEKLIHUH
HACEKOMBIX.

Tema 4. [IpoucxokaeHue U pa3BUuTHE )KU3HU HA 3emule

HayuHnble TUIOTE3bl NPOUCXOXKAEHUS KHU3HH Ha 3emsie. AOHMOreHe3 M IMaHCHEpMHUS.
JloHay4HblE TPEACTaBICHUS O 3apOXKACHUM KU3HM (KpealuoHW3M). ['MIore3a NOCTOSHHOTO
CaMO03apOXKACHUS )KU3HU U €€ onpoBepkeHue onsitaMu O. Penn, JI. Cnamnanuanu, JI. [Tacrepa.
[IpoucxoxxaeHne )KU3HU U aCTPOOHOIIOTHSL.

OcHoOBHBIE 3Tallbl HEOpraHUYecKor 3Botouuu. [lnanerapHas (reosioruyeckas) 3BOIHOLUS.
XuMuyeckas 3BOJIOLMS. AOUOTEHHBIN CUHTE3 OPTraHUYECKUX BELIECTB U3 HeopraHnueckux. OmnbIT
C. Munnepa u I'. FOpu. O6pa3oBanue monumepoB M3 MoHOMepoB. KoarepBaTHas rumotesa A.
. Onapuna, runote3a nepsuyHoro 0yiasona Jlx. Xomnaelina, renetnueckas runotesa ['. Mémnepa.
Pu6o3umbr (T.Yek) u rumoresa «mvupa PHK» V. T'unbepra. dopmupoBanue memOpaH Hu
BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnm u  MeTonapl €€ wu3ydeHus. lckomaemble OpPraHM4eckHe OCTaTKH.
I'eoxponomoruss u e€ wmeroasl. OtTHocuTenbHAas W aOCOJIOTHAsE  TE€OXPOHOJOTHS.
['eoxpoHoNOrMYecKas 1IKaisa: 30Hbl, 3Pbl, IEPUObI, STTOXH.

HavanbHble sTanbl opraHudeckoil sBosonuu. [losiBjeHHe W 3BOJIOLMS MEPBBIX KIETOK.
Opomonusg  MeTtabonu3ma. Bo3HukHOBeHHME TeEpBBIX HKocucTeM. COBpEeMEHHBIE MHKpPOOHBIE
OMOIUIEHKM KaK aHajlor MnepBbIXx Ha 3emie coodmectB. CrpomatonuTsl. [IpokapuoTsl u
HYKapHUOTBHI.

[TpoucxoxaeHue sSykapuoT (CHMMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOXKIECHUE BHPYCOB.
[IpoucxoxaeHue  MHOIOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.




OcHOBHbBIE H3Tambl 3BOJIOUMU BBICHIMX pacTeHHil. OcHOBHBIE apoMOp(oO3bl PACTEHUH.
Beixon pactenuil Ha cyury. [losiBieHHe CIIOPOBBIX paCTEHUI U 3aBOE€BaHUE MU CyIIH. CeMeHHbIe
pactenus. [IpoucxoxaeHne BETKOBBIX PACTECHHIA.

OcCHOBHBIE ATamnbl 3BOJIOIUU KUBOTHOTO MHpa. OcHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUMOB. llepBble XOpAoBbIE
*KUBOTHBIC. JKU3Hb B BoJie. DBOJIOLMS MO3BOHOUHBIX. [Ipoucxoxaenune ampuOuit U penTuiuil.
[Ipoucxoxnenue wmiekonuraomux U nrun. [lpuHnun xmoueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utue xu3HU Ha 3emiie 1O 3paM U MEepUOJIaM: apXeul, MpoTepo30il, majaeo30M, Me3030H,
KaiiHo301. O0mias XxapakTepUCTUKa KJIMMaTa U reojorudeckux npoueccon. [losBnenue u pacuset
XapaKTepHbIX OPraHM3MOB. YTJIeOOpa30BaHHME: €ro YCJIOBUS W BIUSHUE Ha Ta30BBI COCTaB
aTMoc(ephl.

MaccoBble BBIMUPAHHUSI — 3KOJIOTMUECKHME KPHU3HMCHI mpouuioro. IIpuunHbel M ciaeacTBug
MaccoBbIX BbIMUpaHHil. COBpeMEHHBIH 3KOJIOTMYECKUN KpHU3UC, ero ocobeHHoctu. I[IpobGrema
coxpaHeHusi Onopa3HoO0Opa3us Ha 3eMIie.

CoBpemeHHasi cUCTeMa OpPraHUYecKoro Mupa. [IpuHIUIB KiIaccU(pUKAUNA OPTraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIIBI OPTAaHU3MOB.

JdeMoHcTpanumn

[Moptpetsl: ®@. Penu, JI. Cnamnannanu, JI. [lactep, WM. W. MeunukoB, A. W. Onapus,
Jx. Xonnein, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuupsl u cxembl: «Cxema ombita . Penn», «Cxema ombita JI. [lacTepa mo u3ydeHuto
caMmo3apoxaeHus xuzHuw», «Cxema ombita C. Mumnepa, I'. FOpu», «3Tanbl HeopraHuuecKoiu
3BOTIOLMMNY, «l'eoXpoHonoruyeckas mkama», «HadanbHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o0pa3oBaHMs YKapUOT MyTéM cuMOuoreHe3a», «CucrteMa KuBoH nmpupoab», «CTpoeHue
BUpyca», «Apomopdo3bl  pacteHuil», «Punnodutb», «OJHOKIETOYHBIE  BOJOPOCINY,
«MHorokseTouHbie Bogopociany, «Mxuy», «IlanopotHukmn», «I'ogocemeHHbie pacTeHus», « OpraHsl
I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KUBOTHOTO MHPaA», «ApPOMOPGO3bI KUBOTHBIXY,
«IIpocreiimue», «Kumeunononoctueie», «llmockue uepBu», «YUneHuctoHorue», «PvIObI»,
«3emHOBOJIHBIEY, «lIpecMbikaronuecs», «IItunb», «Mnekonutaromue», «Pa3BUTHE KU3HU B
apXxencKkou apey», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pey», «Pa3BUTHE )KU3HU B MAIEO30MCKON
ape», «Pa3BUTHE KM3HM B ME3030MCKON 3pe», «Pa3BuTume XU3HM B KaWHO30MCKOW 3pey,
«CoOBpEMEHHAs1 CUCTEMA OPTaHUYECKOTO MUPAY.

Oo6opynoBaHue: repbapul  PacTEeHUH Pa3IMYHBIX OTJEJIOB, KOJUICKIIMH HAaCEKOMBIX,
BJIAKHBIE TIPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUIOCKOB, KOJUIEKIIMM HWITIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yy4yesla NTUIl W 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, IOJE3HbIX
MCKONIAEMBbIX, MYJISI)KA OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnasi JabopatopHas padora «MoaenupoBanue onsiToB Mumiepa—tOpu no
U3Y4YCHHIO a0MOT€HHOI'0 CHHTE3a OPraHUYECKUX COCAMHEHHI B IEPBUYHOM aTMOchepe».

JlaGoparopHasi padora «/i3ydeHue © ONMCAaHME MCKOMAEMbIX OCTATKOB JPEBHUX
OPraHUu3MOBY.

IIpakTHueckasi padora «l/3yueHre 0oCOOEHHOCTEH CTPOSHUS pAaCTCHUN PA3HBIX OTIEIOBY.

IMpakTnuyeckasi padora «l3yuenne ocoOeHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ejioBeKa — aHTPOINOreHe3

Paznenel u 3amaun anTponosiornn. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABICHUNA O MPOUCXOXKACHUU 4YEJIOBEKA. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUU.

CxoacTBO 4eloBeKa € OJKUBOTHBIMU. (CHCTEMaTHUeCKOE TOJIOXKEHUE  YeJOBEKa.
CBuzerenbCcTBA CXOJICTBA  4YEJNOBEKa C  JKMBOTHBIMHU:  CPaBHUTEIbHO-MOP(OIOTUYECKHE,
aMOpuosIoTHYecKre, (QU3NO0JIOro-OMOXMMUYEeCKUe, TNoBeaeHueckre. OTauuMs YeIoBeKa OT
JKUBOTHBIX. [IpAMOXOXKIEHHE U KOMIUIEKC CBSI3aHHBIX C HHM INPHU3HAKOB. Pa3BuUTHE TOJIOBHOrO
MO3Ta U BTOPOUM CUTHAJIbHOW CHCTEMBI.




JBuxyue cuibl ((pakTopsl) aHTpororeHe3a: Ouonoruueckue, couraababie. COOTHOIICHUE
OMOJIOTMYECKUX U COLIMANIbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaUM aHTpornoreHe3a. PaHHue yenoBekooOpa3Hble 00€3bsHbI (TPOKOHCYIIbI) U
paHHUE TOHTUIBI — OOIIME MPEIKU YEJTOBEKOOOPa3HBIX 00€3bsSH M JIOJEH. ABCTPAIONUTEKH —
JBYHOTHE Npenku mrojaei. YUenoBek yMenblil, NMEpBbIE WM3TOTOBJIEHUS OpyIuid Tpyna. YemoBek
MPSAMOXOJISAIIANA W TIEPBBIM BBIXOA JOoJCH 3a mpenensl Adpukd. YemoBek renaenbOeprckuii —
001K MPeIOK HeaHAEPTAIbCKOTO YEJIOBEKa M YelloBEeKa pa3yMHOTo. YeloBeKk HeaHepTalbCKU
KaK BUJl JIIOJIEd XOJIOOAHOTO KinMara. YenoBeK pa3yMHBII COBPEMEHHOIO THIA, JIEHHCOBCKHM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerrnka v najaeoreHOMHKA.

DOBOJIOLUS COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIM 0TOOp B MONMYNALMSIX YETOBEKA.
MyTtauuoHHBIN npouecc U noauMopusM. [lonmynasiuuoHHbIE BOJIHBI, JIpeil) reHOB, MUTpaLus U
«3(dexT ocHOBaTEN» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. llonarue o pace. bonbmme pacel: eBpomeougHasi (eBpasuiickas),
aBCTpajo-HEeTpouaHas (dKBaTOpUaNIbHAs), MOHTOJOHMAHAs (a3uaTcCKO-aMepuKaHCKas). Bpems u
NyTH pacceleHus 4YeloBeka 1o [aHere. EguHcTBO  denoBeueckux pac. HayuHnas
HECOCTOSITENBHOCTh pacu3Ma. [Iprcnoco6iIeHHOCTh YeTOBeKa K pa3sHbIM YCIOBHSAM OKPYXKaloIeh
cpenpl. BiousiHue reorpadguueckoil cpenpl U apeiida reHoB Ha MOPQOJOTHI0 U (PU3UOJIOTHIO
YEJIOBEKA.

MexaucuuiinHapHbple  MeTOoAbl B (Qu3nyeckoil  (OMONOrHYecKkoi)  aHTPOIOJIOTHH.
OBOJIIOIIMOHHASl ~ AHTPOIOJIOTUST W MAJCOAHTPOIOJIOTUS ~ YEJIOBEUECKUX  IMOMYJISALIMIMA.
buoconuansHbIe UccaeA0BaHUs IPUPOIBI YesloBeka. cciaenoBanue KOIBOIIONUH OUOIOTHUYECKOTO
Y COIIMAIbHOTO B YEJIOBEKE.

JeMoHCcTpanu

[Moptpetsr: Y. Jdapsun, JI. JIuku, A. . Porunckuit, M. M. I'epacumos.

Tabmuupl ~ u  cxembl: «MeToasl  aHTpomoyioruu», «[OMOBHOW  MO3r  UeloBEKay,
«YenoBekoobOpaszHble 00e3bsHb), «CKeleT ueloBeKa W CKelleT MuMMaH3e», «PyaTuMeHTh u
aTaBU3Mbl», «JIBIXKylue CUJIBI  aHTPOINOreHe3a», «DBOJIIOIUOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanonurex», «HemoBek ymensbli», «YHelnoBek MpAMOXOAAIInii», «JleHUCOBCKHI 4YeIOBEK)
«Heannepranbiipl», «KpomaHboHITEY, «IIpenku yemoBekay, «ATamnbl IBOTIONMHN YeloBeKkay, «Packl
YEJIOBEKAY.

OO0opynoBaHue: MyJISIKHU OKAaMEHENIOCTEH, MPEIMETOB MAaTepHUATbHOW KYJIbTYphl MPEIKOB
yesnoBeka, penpoaykiuu (dhororpadun) kKapTuH ¢ MUPOTOTUUESCKUMU U OMOIEHCKUMU CIOKETaMHU
MPOUCXOXKICHUS 4YeloBeKa, (ororpadmu HAXOMOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJEeT
YeJIOBeKa, MOJENb 4Yepera 4YeloBeKa M Yeperna HIMMIIAH3€, MOJENIb KUCTU YeJIOBEKa M KHUCTH
IMMITaH3€, MOJICJIM TOPCa MPEJAKOB YEIIOBEKA.

JlabopaTtopHas padora «M3yueHue OcCOOEHHOCTEH CTpPOEHHUs CKelleTa 4YelloBeKa,
CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHne S3KOJOTHUECKUX aIalTAlNi YETTOBEKa.

Tema 6. JKkoJI0rust — HAyKa 0 B3AUMOOTHOILICHUSIX OPraHU3MOB M HAaJOPTraHU3MEHHbIX
CHUCTEM C OKpY Kalouen cpeaou

3apoxxaeHne W pasBuTHe OKojormu B Tpyaax A. I'ymGompara, K. . Pymee, H.
A. CeBeproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znmensl u 3amaum skosnoruu. Csizb
HKOJIOTUH C APYTUMHU HayKaMHu.

Metonpl skosnoruu. IloneBsie HaOMONEHUS. DKCHEPUMEHTHI B SKOJOTHU: MPUPOJHBIE U
nabopaTopHble. MoaenupoBanue B 3KOJOTMH. MOHUTOPUHI OKpY’KAIOLIEH Cpeibl: JOKaIbHBIMH,
pPETHOHAIBHBIN U TI100aTBHBIN.

3HAYEHUE DKOJIOTMYECKUX 3HAHUM NI 4YEIOBEKa. OKOJIOTMYECKOE MHUPOBO33PEHHME Kak
OCHOBa CBs3eM 4esoBeuecTBa ¢ mpuponor. DopmMuUpOBaHUE DKOJOTMYECKOM KYJIBTYpbl H
9KOJIOTHYECKOU IPaMOTHOCTH HACEIICHMUS.

JleMoHcTpanu



[optpetsl: A. 'ym6onsar, K. @®. Pynee, H. A. CeBepuos, O.I'ekkenn, A.Tencnau, B.
H. Cykaués.

Tabaunel u cxeMsl: «Pa3gensl skoigorun», «Metoasl 3KoJIorHuM», «CxeMa MOHHUTOPHUHIA
OKPYXKAIOIIEH CPEIBI».

JlabopaTopHas padora «/3ydyeHre METOOB 3KOJIOTUYECKUX HCCIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUSA

Okosjorudyeckue  (GakToppl U 3aKOHOMEpHOCTHM ux  JeictBusa.  Kiaccuduxanus
JKOJIOTUYECKUX  (DaKTOpoB:  abMoTHMYecKHe, OuoTHYecKHe,  aHTponoreHHsle.  OOmue
3aKOHOMEpPHOCTH JAeWcTBUs dKosnornyeckux Qaxrtopos. [IpaBuno munumyma (K. IlInpenrens,
1O. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢pakropbl. CBET Kak 3KoJOTHYecKuid (akrop. JleiicTBUe pa3HBIX YyYacTKOB
COJIHEYHOI'O0 CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYNNbl PACTEHUMM M JKUBOTHBIX IIO
OTHOLIECHMIO K cBeTy. CUTrHanpHas poib ceeTa. DoTonepuoansm.

Temneparypa kak »3kosiornueckuil ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[ToiiknnoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonoruueckuit ¢akrop. [Ipucrnocobienuss pacTeHuil K MOAJEPKaHUIO
BogHOro Oamanca. Kiaccudukamusi pacTeHud 1O OTHOIIEHUIO K Boje. [lpucmocobieHus
KUBOTHBIX K UI3MEHEHHUIO BOJJHOTO pEXUMa.

Cpenbl oOWMTaHUSI OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JyIIHAs, ITOYBEHHAs, TIIyOMHHAas
NOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMUYECKHEe OCOOEHHOCTH CpeJl OOUTaHMS
opranu3MoB. [IpucrnocoOnaeHuss opraHu3MoB K KU3HU B Pa3HbIX Cpeax.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U FOJUYHBIE PUTMBI.
[Ipucrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HH.

XKuznennsie ¢opmbl opranusmoB. [lonarue o xusHeHHOU (opme. KusHeHHBIE (DOPMBI
pacTeHuil: JepeBbs, KYCTApHUKHU, KYCTAPHUYKHA, MHOTOJIETHUE TpaBbl, OJHOJIETHHUE TPABBI.
Kuzuennsie (OpMBI )KHBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOUOHTHL. OCOOEHHOCTH CTPOCHUS
1 00pasa KH3HHU.

buotnueckue  ¢axktopbl. Buabl < OMOTHYECKMX  B3aWMOJIEHCTBHI:  KOHKYpPEHIIUS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koomepanus, MyTyaJu3M, KOMMEHCAJIN3M
(KBapTHpPAaHTCTBO,  HaxyeOHWYecTBO).  Herpoduueckue  B3auMOACHCTBUS  (TOMHYECKHE,
dbopuueckue, (adpuueckue). 3HaueHHE OUOTUYECKHX B3aMMOJCUCTBUN JUIsl CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpyHIMI KOHKYPEHTHOTO UCKITFOYECHHSL.

JemMoHcTpanu

Tabnuubl U cxeMmbl: «Jkonoruyeckue QaxTopbl», «CBETOBOH CIEKTP», «IKOJOTHUECKUE
IPyNIbl )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE )KMBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DHU3MOJOTHUECKUE aJanTalli >KUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puT™mb, «KuszneHusie Gopmbl pactenuity, «KuzHeHHbIE (OPMBI KUBOTHBIX,
«IKocUCTEMa MIUPOKOJIUCTBEHHOTO Jecay, «IDKOCHCTeMa XBOWHOro Jeca», «llemu muTaHus»,
«XumnunyecTBoy», «Ilapazutuzmy, «Konkypenuus», «Cumomnos», «KommeHcanuzm».

Ob6opynoBanue: repdapul pPacTeHUH U IKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIUSHUIO
pPa3NUYHBIX ~ JKOJOTUYECKUX  (HAaKTOpOB, TrepOapuu  CBETOJIOOMBBIX, TEHEMIOOMBBIX |
TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repoapuu U KOJUICKIMH TETUIONIOOUBBIX, 3UMOCTOUKHUX, MOPO30YCTOWYHMBBIX PACTEHUH,
gydyena NOTHIl M 3BEpel, repOapuM pacTeHHi, OTHOCSAMMXCS K TrUrpoduram, Kcepoputam,
Me30(uTaM, KOMHATHbIE PACTEHUS JAHHBIX I'PYII, KOJUICKIIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX
cpenax, repOapuM M KOJUIGKIIMM PpAacTEHUH UM  JKUBOTHBIX, OOJaJaOMIMX  4YepTaMu
NPUCTIOCOOICHHOCTH K CE30HHBIM MU3MEHEHUSIM yCJIOBUN KHU3HU, repOapru 1 KOJUIEKIIMKA PAaCTeHUH
Y JKUBOTHBIX Pa3JIMYHbIX )KMU3HEHHBIX (OPM, KOJJIEKIUHU KUBOTHBIX, YIACTBYIOUIMX B Pa3IMUHBIX
OMOTHYECKUX B3aUMOAECHCTBUSAX.

JlabopaTopHas padora «BblsiBiieHHE TPUCIIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopHas pa6ora «BblsABIeHHE TNPUCIIOCOONIEHUH OPraHu3MOB K  BIIUSHUIO
TEMIIEPATYPBD».




JlabopaTtopHas padora «AHaTOMHUYECKHE OCOOCHHOCTHM PACTEHMM U3 pa3HbIX MECT
0oOUTaHU.

Tema 8. JkoJ10rusi BUIOB ¥ MOMYJIAUIA

DKOJIOTUYECKUE XapaKTEPUCTUKHU monyisiiuu. [lomymnsiuus kak OuoJiorMyeckas CHUCTEeMA.
Pone HeomHOpOTHOCTH cpefbl, (U3MYECKUX OaphepoB W OCOOCHHOCTEH OWOJOTHH BHUIOB B
(GbOpMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MONyJsiiiuii. OCHOBHBIE TTOKa3aTEIH TMOMYJISIUN:
YUCIIEHHOCTb, INIOTHOCTh, BO3pACTHAS U MOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTpAIIUSL.

DKoyioruueckasi CTpykrypa nonyisiiuu. OIeHKa YHCICHHOCTH Tonyssuuu. JluHamuka
NONyJAIMK U €€ peryisuusa. buotnyeckuil moreHuuan nonyasauuu. MojaenupoBaHue TUHAMUKH
nonynsauuu. KpuBble pocTa 4YHCICHHOCTH Tmonynsauuu. KpuBble BbDKHMBaHUA. Perymnsuus
YUCJICHHOCTH TMOMYJSAIUNA: poib (AKTOPOB, 3aBUCANIAX M HE 3aBUCANIUX OT IIOTHOCTH.
DKOJIOTHYECKHE cTpaTeruu BuaoB (r- u K-ctparerun).

[lonsatue 00 »sKoJOTMUECKOW HUIIE BUAA. MecTooOuTanue. MHOroMepHas MOJENb
skonorndyeckor Humm Jx.M. XatunHcona. Pa3mepsl skonornueckor Huiud. [loreHumnanbHas u
peanu30BaHHas HUIIIM.

Bun kak cucrema mnomynsuuil. Apeanbl BUAOB. BUIbl M UX JKU3HEHHBIE CTPATErHU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpallui >KUBOTHBIX. buojornueckue HWHBA3UU
qyKEPOJIHBIX BUJIOB.

JdeMoHcTpanumn

[loprpert: [Ix. . XaT4nHCOH.

Tabmuipl U cXeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKU Momynsnun», «IIpoctpancTBeHHas
CTPyKTypa monmynsanuu», «Bo3pacTHple mHpaMuabl nomyiasuun», «CKOpPOCTh —3aceleHus
MOBEPXHOCTH 3€MJIM pa3IMYHbIMU OpraHusMamm», «Mogenb »3Kosorndeckon Humu JIx.
N. XatunHcoHa.

Oo6opynoBanue: repdbapun pacTeHNUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTopHas padora «[IpucnocobiieHus ceMsH paCTeHUI K pacCeIeHUIO».

Tema 9. JkoJ10rus c0001IECTB. IKOJOTHUYECKHE CHCTEMBI.

CooOmecTBa opraHu3MOB. buorieHo3 u ero crTpykrypa. CBsS3u MEXJIy OpraHM3MaMH B
OuoleHO3eE.

OkocucreMa kak oTkpbiTas cuctema (A. JIx. Tencnu). @DyHKUMOHAIbHBIE OJOKU
OpraHW3MOB B JKOCHUCTEME: IPOJYLEHTH, KOHCYMEHTHI, pPeAyleHThl. Tpoduueckne ypoBHH.
Tpoduueckne menu U ceTu. AOMOTHYECKHE OJIOKH PKocucTeM. [IouBBI M WIIBI B SKOCHCTEMaX.
KpyroBopoT BeIiecTB U MOTOK YHEPTUH B IKOCUCTEME.

OCHOBHBIE TMOKa3aTEIU dKOCUCTEMbI. bromacca U NMpOAyKIHSA. DKOJOTMYECKUE MUPAMUIBI
qucell, 0MOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @nyxmyayuu. HarpaBneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. lIepBHYHBIE W BTOPUYHBIE CYKIIECCUM U HUX
IPUYMHBI.  AHTPONIOTEHHbIE  BO3JEHCTBUA Ha  Ccykueccuu. KimMakcHoe — cooOIIecTBO.
buopaznooOpasue 1 mogHOTa KPyroBOpOTa BEMIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.

[Ipupoaubie 3KOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemuvl Mopeu U OKEeaHos.
Ixocucmemvl myHOp, 1ecos, cmenetl, NYCMmblHb.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocucrema. ArponeHo3. Pasmmums  mexnay
AHTPOIIOTEHHBIMHU U IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. ['opojackas dmopa u ¢ayHa.
CunanTtpornmzanus Topoackod  (ayHsl.  buomormueckoe W XO3SMCTBEHHOE  3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCHUCTEM.

3akOHOMEpPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aUMOJCHCTBMM  OpPraHU3MOB B
skocuctemax. Poiv  kackaonoeo sggexma u 6u008-30upuxamopos (Kuouesvblx 6udos) 6
@yukyuonuposanuu skocucmem. IlepeHoC I3HEPrUU M BEIIECTB MEKY CMEKHBIMU 3KOCUCTEMAMH.




YCTOWYMBOCTD OpPraHU3MOB, MONYJSALIMA M DKOCUCTEM B  YCIOBHSX €CTECTBEHHBIX U
AHTPOIIOI'€HHBIX BO3/ICHCTBUM.

Mexanusmor  6030eticmeusi  3a2pA3HEeHUll  PA3HLIX  MUNOE HA  CYOOP2AHUMEHHOM,
OpP2aHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOAOSUYECKO20
HOPpMUPOBAHUA AHMPONO2EHHO20 6030eticmeus. MeTol0JIOTusT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YIKOCUCTEM.

JdeMoHcTpanumn

[Toptper: A. . Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OnoneHo03a», «IKOCHCTEMa IIHPOKOIUCTBEHHOTO JIEcay,
«JKocucTtemMa XBOWHOro Jjecay, «@DYyHKIMOHAJIbHBIE TPYIIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteMme», «llemnm mnwuraHuMa (macTOMINHAA, JETPUTHAA)»,
«OKoJoruyeckasl nupamMuia yucen», «IKOJIOrMUeckas Nnupamujia OMoMacchl», «IKOJOrHuecKas
nupampaa sHeprun», «O0pa3oBanue 6omnotay, «llepBuunas cykueccus», «BoccTaHoBienue jneca
nocie noxapa», «9KocucTemMa o3epay», «ArpoueHos», «KpyroBopor BemiecTB U MOTOK HEPTHH B
arpoueHose», «[Ipumepsl ypboskocucTem».

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, 4ydyesla NTHIl U 3BEpeH,
repOapuu KyJbTypHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIETb SKOCHUCTEMBI.

IMpakTnuyeckasi padora «l3ydyenue u onrcanure ypOO3KOCUCTEMBI».

JlaGopaTopHasi padora «/I3yueHure pa3HOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKCKypCcHsi «DKCKypcHUs B TUIWYHBIA OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

IKCKYpcHsi « DIKCKYPCHsI B arpO3KOCUCTEMY (Ha MOJIE WU B TEIUTMYHOE X03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3xocucTeMa

buocthepa — oOmermanerapHass 006ojgouka 3eMid, T/I€ CYIIECTBYET WM CYIIECTBOBAJa
KU3Hb. PazBuTtue npencrasieHuit o ouochepe B Tpynax . 3tocca. Yuenue B. . Bepuaackoro o
ouocdepe. Ob6nactu Guocheps! u e€ coctan. JKuBoe BemecTBo 6uochepsl U ero QyHKINU.

3akoHOMEpHOCTH cyiecTBoBaHusi O6uocdepsl. OcobeHHocTn O6nochepsl Kak TrIo0aIbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects
OroreoXxuMu4ecKrue NUKIbI (yriaepoa, a3ota). PUTMHUYHOCTE sBJIeHUH B Onocdepe.

3onansHOCTHh OMocheprl. [lonsitue o 6rome. OCHOBHBIE OMOMBI CYIIH: TYHJIIpa, XBOIHBIC
jeca, CMEIIAaHHbIE W IIMPOKOJMCTBEHHBIE JIECA, CTENH, CaBaHHBI, ITYCTBIHH, TPOIIUYECKUE JIECa,
BbICOKOTOpbs. KimuMart, pacTuTenbHbIN U 5KMBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U PyHKITUS )KHBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIHaNa U OHOoChepHbIX
byHKIMA.

JdemoHcTpanumn

[Toptpetsl: B. 1. Bepuaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «['eocdepsr 3emmny», «KpyroBopor asora B mpupozae», «Kpyrosopor
yraepoaa B npupoae», «KpyroBopor kuciopoga B npupoae», «KpyroBopot BoAbsl B IPHUPOAEY,
«OcHoBHbIE OMOMBI cymny, «KnumaTtuueckue nosica 3emnn», « Tynnpay, «Tairay, «CMmelaHnHbIi
necy, «llIupokonucTBeHHsbl nec», «Ctenby, «CaBanHay, «llycToinsy, « Tponnueckuii ecy.

Ob6opynoBanue: repdapuu pacTeHuil pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek U OKpy:Kamoumias cpeaa

DKOJIOTUYEeCKHE KpHU3UChl M WX TMpUYMHBL. Bo3zeiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHne BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenpl. OXpaHa BOJHBIX
pecypcoB. Pa3pymenue nousbl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpPOIOT€HHOE BO3/ICHCTBHE HA PACTUTENbHBIN U KUBOTHBIA MHUp. OXpaHa pacTUTEIHHOTO
U OKMBOTHOrO Mupa. OCHOBHBIE NPUHIMNBI OXpaHbl mpupoasl. Kpacueie kauru. Ocobo
oxpansiemble npupoaHsie Tepputopun (OOIIT). Borannyeckue caabl ¥ 300J0TMYECKUE TTAPKU.




OCHOBHBIE NPUHLHUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA U NpUpoAbl. PammonanbHOe
OPUPOJIONOIB30BAHUE U COXpaHEHUE OHOJIOTMYecKOro paszHooOpaszus 3emuu. OOmiue
3aKOHOMEPHOCTHU II100aIbHBIX 3KOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpU3HCA U
€ro BEpOsITHBIE MOCIeNCTBUS.Pa3BuTHE METO0B MOHUTOPUHIA PAa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmvle uccne0oeanus nepexooa K pecypcocbepezarouel u
KOHKYDEeHMOCNOCOOHOL aHepeemuke. buonozuueckoe  pasHoobpasue u buopecypcul.
Hayuonanenvie ungopmayuonnvie cucmemvl, obecneuusarowue 00cmyn K uHpopmayuu no
COCMOAHUI0 OMOENbHBIX 81008 U dKocucmem. OCHOB8bI IKOpeadburumayuu IKoOCUcCmem U cnocooos
bopbbOBL ¢ Ouonospedxcoenusmu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanumn

Tabmuiel 1 cxeMsbl: «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE  THApPOCPEpPBI»,
«3arpsasHenue nouBsl», «IlapaukoBsiii addexT», «Ocobo oxpaHseMble TPUPOIHBIE TEPPUTOPUIY,
«MoJenu ynpaBisieMOro Mupa.

OOGopynoBanue: Gororpaduu oxpaHseMbIX pacTeHH W KUBOTHBIX KpacHoil kuuru Poccuiickoii
®enepannu, KpacHo KHUTH peruoHa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHUS O0YUaIOIIUMUCS [IPOTPaMM
cpenHero obiero o0pa3oBaHus: TUYHOCTHBIC, METANIPEIMETHBIC U MTPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI MPOTPaAMMBI MO OMOJOTHUHU BBIJIEICHBI
CIENYIOIIME  COCTaBISIIONIME:  OCO3HaHWE  OOYyYaIoIUMHUCS  POCCHMCKOW  T'PaskJaHCKOM
UJACHTUYHOCTH - TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTHU u
CaMOOTPENIENCHUIO, Haauyue mMomueayuu K 00y4eHHUI0 OUMOJIOTUH, YereHanpasieHHoe
pazéumue BHYTPEHHUX yOEXKJIEHUH JTUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W MCTOPHUECKUX
TpaiuLMKA pa3BUTHUS OMOJOTMYECKOTO 3HAHUS, 20MOGHOCMb U CNOCOOHOCMb 00YYAIOIIUXCS
PYKOBOJICTBOBAThCS B CBOEH JAESITENbHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMHU, MPUCYIIUMU
cucrteme OMOJIOTUYECKOTO o0pa3oBaHusl, Haruuue npasoco3Hanusi IKOIOTUUECKON
KYJIbTYPBI, CHOCOOHOCIU CMABUMb TIETH U CTPOUTD KU3HEHHBIC IUIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOEHHUS MPOrpaMMBbl 1O OHOJOTUU JOCTUTAIOTCS B €JIMHCTBE
y4eOHOM M BOCHUTATEIbHOW JESATEIBHOCTH B COOTBETCTBUU C TPAJAULMUOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, NPUHATHIMU B
oOuiecTBe MpaBWIaMM W HOPMAaMH TOBEACHMS W CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTAHUSA M CaMOPA3BUTHUS, PA3BUTHsI BHYTPEHHEW MO3UIMU JUYHOCTH, NATPUOTHU3MA U
YBOXEHMSI K 3aKOHY M IPABOIOPSJIKY, YEJIOBEKY TpyJda M CTapuIeMy IOKOJIEHHWIO, B3aMHOIO
YBOXEHMs,  OEpEeKHOr0  OTHOWIEHUS K  KyJbTYpHOMY  HAacleIWi0 W TPagULMAIM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickon @enepanuu, Npupoae U OKPYKarLIEH Cpeae.

JInuHOCTHBIE PE3yNbTaThl OCBOCHMs ydeOHOro mpenmMera «buonorus» MOIKHBI OTpakaTh
TOTOBHOCTh U CHOCOOHOCTH OOYYalolIMXCs PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEU
NO3UIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOUIMX  TPAJAULMOHHBIM  LEHHOCTSIM  POCCHICKOTO  OOIIecTBa, paclIUpeHue
YKU3HEHHOTO OIbITa W OMbITA JEATEIbHOCTH B IPOLECCE pEAN3alUU OCHOBHBIX HANpPAaBICHUMN
BOCIIUTATENIbHOM J1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCTIUTAHUS:

chOpMUPOBAaHHOCTh  TPAKIAHCKOM  MO3MIMM  OOy4arolmerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOr0 00IECTBA;

OCO3HAHHME CBOMX KOHCTUTYIHMOHHBIX TMpaB M OOS3aHHOCTEH, YyBa)K€HHE 3aKOHA U
IPaBONOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM IEATEIBHOCTU MPHU CO3[aHUU YUEOHBIX IPOEKTOB,
penieHny y4eOHbIX U TO3HABATENbHBIX 3aa4, BHINOJTHEHUU OMOIOTMYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENATh COOCTBEHHYIO TO3UIIMI0 1O OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE  YYUTBHIBATH B  CBOUX  JICWCTBHSX  HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH C pa3HBIMU YOEXKIACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COLIMAJIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMIPOLIECCE COBMECTHOTO BBITIOJIHEHUS YYEOHBIX,
MIO3HABATENbHBIX U HCCIEIOBAaTEIbCKUX 3a7ad, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
ONIMOHEHTOB MPU 00CYKICHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM AESTEIHHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAaHHOCTb POCCUMCKON TpakIaHCKOW HMIECHTUYHOCTH, MAaTPUOTH3MA, YBAKEHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHON, ropioctd 3a CBOM Kpal, CBOIO
Ponuny, cBOI1 SI3bIK U KYJBTYpY, MPOILIOE U HACTOSIIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUIO U TAaMATHUKAM HPUPOIbI, TOCTHKEHUSIM
Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUICKUX YUEHBIX B CTAHOBIICHHE U PAa3BUTHE OUOJIOTHH,
NOHMMAaHMs 3HA4YCHHs] OWUOJOTMM B TIO3HAHUM 3aKOHOB TIPUPOJBI, B JKM3HU YEJOBEKa U
COBPEMEHHOTO O0IIECTRA;

uaeiHas yoexIEHHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApPOAa;

c(hOopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTD OIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh Ha
MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JUYHOTO BKJIJla B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3[JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O
MIPUHSATHS LICHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPAAULIMSAMH Hapo10B Poccuu;

4) >cTeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHHE SMOLMOHATIBHOTO BO3/ICMCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKCHHIO B pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE TMPOSBIATH
KauecTBa TBOPUYECKOU JINYHOCTH;

5) puznyeckoro - BOCHUTAHMS, ¢popmupoBanus KYJbTYPbl  3/10POBbA "
IMOIHMOHAJIBHOIO 0JIATOMOJYYHS:

MOHMMAaHHUE W pealiu3allvs 3J0POBOTO M 0€30MacHOro oOpasza >KM3HU (310pOBOE MUTAHUE,
coOJII0/IeHNEe TUTHUEHUYECKUX TPaBUJI U HOPM, COAIAHCHPOBAHHBIA PEXUM 3aHITHH U OTAbIXA,
perynsipHast pu3ndeckas akTUBHOCTh), 0€pEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIICHUS
K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHWE IIEHHOCTH TPaBWI HHIWBUIYAIBHOTO W KOJUIGKTUBHOTO 0O€30MacHOTo
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIIOACH;

OCO3HAHWE TMOCJEACTBUNA M HENPHUATUS BPEIHBIX NPHUBBIUCK (YMOTPEOJCHHUS aIKOTOJIs,
HapKOTUKOB, KypeHHUsI);

6) TPy10BOT0 BOCIIMTAHMUSI:

TOTOBHOCTb K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10II001e;

TOTOBHOCTh K aKTUBHOW JI€ATEIIBHOCTH TEXHOJIOTMYECKON U COLIMAIIbHOM HANPABIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATh, MNIAHUPOBATH U CAMOCTOSATENIBHO BBITIOIHAThH TAKYIO JI€SITEIbHOCTD;

WHTEPEC K pa3iaudHbIM chepam NpodecCHOHATBHOW NEITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BbIOOpP Oyaylie nmpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO M CaMOOOPA30BaHUIO HAa MPOTSKEHUU BCel
KU3HU;

7) 3KOJIOTHYEeCKOr0o BOCIIMTAHUS

AKOJIOTHYECKH IEIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOYHUKY XU3HH Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILIEHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHHE OINbITa IUIAHUPOBAHUS
MOCTYITKOB U OIIEHKH WX BO3MOHBIX TIOCIEACTBHUH JIJIsT OKPYKAIOIICH Cpebl;

OCO3HaHHE TJI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U yTeH UX penieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPHOOpETaeMble PU W3YYCHUH OWOJIOTMM 3HAHHS U YMEHHS
IpH pENIeHUH TPoOJIeM, CBS3aHHBIX C pPaIlMOHAIBHBIM TMPUPOOTOIL30BaHUEM (COOIIOIEHUE
NpaBWI TIOBEJACHHUS B TPHUPOJC, HANPABJICHHBIX HAa COXPAHCHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCUCTEM, OMOCHEpHI);

aKTUBHOE HEMPUSATHE ICHCTBUM, NMPUHOCAIIUX Bpell OKpYKAIOIIeW NpUPOIHON cpene,
YMEHHE TIPOTHO3HPOBATh HEOJATONPHUATHBIC SKOJOTHYCCKUE TOCIEACTBUS TPEIMTPUHIMACMBIX
JICCTBUM U IPENOTBpAIIATh UX;

HaJIM4YMe Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, AKOJOTHYECKOW KYJIbTYpBI, OIBITA
NESTEIIBHOCTH  DKOJIOTHUECKOW  HANpPaBJIICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS HWMH B
MO3HABATEIPHOW, KOMMYHHMKATHBHOW W CONMAIBHOW TIPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JEATENHHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTI O MO3HAHUS:

c(hOpMHUPOBAaHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHalore KYyIbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYPHI KaK CPEJCTBA B3aHMMOJCHCTBUS
MEXTy JIFOJIbMH U TTO3HAHUS MUPA;

MOHUMaHue crenuuku OUONIOTHH KaK HayKd, OCO3HaHUs €€ poiu B (popMUpOBaHUU
paIMOHAIFHOTO HAYYHOTO MBIIUIEHHUS, CO3aHUH IIEJIOCTHOTO MPEJICTABICHUS 00 OKpPYXKaloleM
MUpPE KaK O CIWHCTBE NPHPOJBI, 4dYeIIOBEKa M OOMmEeCTBa, B TIO3HAHUU TPHUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MpoOIeM COXpaHeHUs MPUPOTHOTO PaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJISi COBPEMEHHON NMBIJIM3AIMHU: OOecTeueHus
HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE IEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemath pecypcHbie MPOOJEMbI Pa3BUTHS YEIOBEUECTBA, TOMCKA MyTeH BBIXOJa W3 TII00aTBHBIX
IKOJIOTHYECKHUX MpoOiieM U obecreueHus: mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHATHLHOMY
MCIIOJI30BAHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJTYYCHUH OHMOJOTHYECKUX 3HAHWH B IEJISIX IMOBBIIMICHUS OOIIEH
KYJbTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTH (QYHKIMOHAIBHON
IrPaMOTHOCTU 00yYaromuxcs, GOpMHUPYEMOI ITPU U3yUYEHUN OMOJIOTUH;

MOHMMAaHWE CYIIHOCTH METOJIOB II03HAHUS, HWCIIOJIB3YEMBIX B CCTCCTBCHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IMOJIy4aeMble 3HAHUS JUIS aHajdu3a W OOBSICHCHHUS SBJICHHM
OKPYXAIOIIETO0 MHpa ¥ MPOUCXONANMX B HEM H3MEHEHHH, yMEHHE JellaTh O0OOCHOBAHHBIE
3aKJIFOUYCHUS HA OCHOBE HAy4YHBIX (DAaKTOB W MMEIONIMXCS JaHHBIX C IETBI0 MOIYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHWS JJIS  PElICHUS
po0JieM B pEaTbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHHME IICHHOCTH HAyYHOH JEeATEIHPHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U
UCCIICIOBATEIIBCKYIO ICSITEIbHOCTh HHIUBUTYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY [MOJIYYEHHIO HOBBIX 3HAHMM 1O OHOJOTMHM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJIMETHBIE PE3YJIbTATbBI



MertanpenMeTHble pe3ysibTaThl OCBOCHMsI ydyeOHOro mnpeamera «buomorus» BKIIOYAIOT:
3HauuMble JUIs  (QOPMUPOBAHUS  MUPOBO33PEHUS  OOYYaAOIUXCS  MEXKIUCLMITIMHAPHBIE
(MEXIIpeIMETHbIE) OOIICHAYYHbIE TOHATHS, OTPAKAIOIIHNE LIETOCTHOCTh HAYYHOM KapTHHBI MUpPa U
cnenupuKy METOJOB MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHS,
SBJICHHE, IPOLIECC, CUCTEMa, HAy4yHbIH (aKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, MCCIeloBaHUe, HaONIOJIEHUE, U3MEpPEHHUE, SKCIEPUMEHT M JpYrHe); yHHBEpCalbHbIE
yueOHble JeHCTBUS (TO3HABaTENIbHbIE, KOMMYHHUKATHUBHBIE, PETYISTHUBHBIE), OOECIECUMBAIOLINE
(dopmupoBaHue (YHKIUMOHAIBHONH T'PAMOTHOCTH W COLMAIBHOM KOMIETEHLHH OOYy4arolIUXcCs;
CHOCOOHOCTh o0yyaronmxcs UCIIO0JIb30BATh OCBOCHHBIE MEXIUCIUIINHAPHBIE,
MHUPOBO33PDEHUECKHE 3HAHUS U YHHUBEPCAJIbHbIE Yy4yeOHbIE JCHCTBUS B II03HABATEIBHOU U
COLMAJIBHOUN MIPAKTHUKE.

B pesynprare wn3ydeHus OHOJOrMM Ha YpOBHE CpelHEro oOuiero o0pa3oBaHHs Y
oOyuatomierocss OynyT c(opMHUpOBaHBI IO3HABaTENIbHbIE YHHUBEpPCalIbHbIE Yy4deOHbIE IEHCTBHI,
KOMMYHHKaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbBIE YUeOHBIC
NeMCTBUSA, COBMECTHAsI 1€ TEIIbHOCTb.

MertamnpenMeTHble pe3ylbTaTbl OCBOCHUS IMPOTpaMMbl CpeaHero oomiero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OgiiaieHNe YHHBePCAJIbHBIMU Y4eOHBIMM O3HABATEJIbHBIMH 1€ CTBUAMU:

1) 6a3oBBI€e JJOrHYecKHe JeHCTBUA:

CaMOCTOATENbHO (OPMYIMPOBATh U aKTyaJIM3UpOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh P OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIIJICHH (aHaIu3a, CUHTE3a,
CpaBHeHUs, Kiaccuukanuu, oOOOLIEHMs), pACKpbIBaThb CMBICI OHOJIOTHUYECKUX IOHSATHHA
(BBLOENSATH UX XapaKTEepHbIE IPU3HAKH, YCTAHABIMBATH CBS3U C APYTMMHU MOHATUSAMU);

ONpeeNaTh LETU JACSITeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

UCIOJIBb30BaTh OHMOJIOTMYECKUE MOHATUA s OOBSICHEHUS (AKTOB M SABJICHUM KUBOU
IPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€TYKTUBHBIE, TI0 AHAJIOTUN ), BBISBIIAThH
3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBIBOJABI U
3aKJIIOYEHUS;

MPUMEHITh CXEMHO-MOJIENIbHbIE CPEJCTBA /JIs NPEJCTaBICHUS CYLIECTBEHHBIX CBSI3eH U
OTHOILIEGHUI B M3y4aeMbIX OHOJOTHMUECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHH Ppa3HOTO pPoAa,
BBISIBJIGHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH peLIeHus MPoOIeMbl ¢ YYETOM aHaIN3a UMEIOIIMNXCS MaTepUalbHbIX U
HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTb, OLICHMBATh COOTBETCTBUE pE3YJIbTATOB LIEISM,
OLICHMBATh PUCKH MOCJIEICTBUNA JEATEIHHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH pabOTy B YCIOBHSX pEAlbHOrO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE IPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 0a30BBIE HCCIeI0BaTEeIbCKHE JeHCTBUA:

BJIa/IETh HABBIKAMHU Y4E€OHO-HCCIIEOBATEIBCKOW M MPOEKTHOU JAEATEIbHOCTH, HaBBIKAMU
paspenieHus mpoodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOHCKY METOJIOB
pelIeHus MPaKTUYECKUX 3a1a4, TPUMEHEHHUIO PA3IMYHBIX METO/I0B TO3HAHUS;

UCIIOJIb30BAaTh pa3JIMYHbIE BHJBI JACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaIiy, MpeoOpa3oBaHUIO M NPUMEHEHHI0O B YYEOHBIX CHUTyalUsX, B TOM 4YHCIIE TpU
CO3/1aHUU Y4E€OHBIX U COLMATIBHBIX IPOEKTOB;

(opMHUpPOBaTh HAYyYHBIH THUIl MBIIUIEHUS, BIaJ€Th HAYYHOM TEPMUHOJOTUEH, KIHOUYEBBIMU
HOHATHUSIMHU U METOJAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATENHHON NEATENBHOCTH U
KU3HEHHBIX CUTYaIUsX;



BBISIBJIATh IIPUYMHHO-CIICACTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BbIIBUIATb
TUIOTE3y €€ pellleHus, HAXOAUTh apryMEHThI JJIs I0Ka3aTesIbCTBA CBOUX YTBEPXKAECHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHNUS;

aHAJTM3UPOBATH MOJYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H PE3yIbTaThl, KPHTUYECKH OIICHUBATH
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSX;

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh LIEJEHANPABICHHbIN IMOUCK NEpPEeHOca CPEJICTB M CHOCOOOB AECHCTBUS B
po¢eCCUOHAIBHYIO CPENY;

yMETh  IEPEHOCUTh 3HAHMA B  IIO3HABAaTEJIIbHYI0 M  IPaKTUYECKyl0  objacTu
KHU3HEACATEITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE MJIEW, IpeaaraTb OPUTMHAJIbHBIE MOJIXOAbI M pEIIEHUs, CTAaBUTh
npoOJIeMbl U 3a/1a4M, JOMYCKAIOIINE albTePHATUBHBIE PELLICHHS.

3) padora ¢ unopmanueii:

OPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX HHGpopManuu (TekcTe y4yeOHOro mocolwus,
HAYYHO-TIONYJIIPHON JIUTepaType, OMOJIOIMYECKUX CJIOBapsX M CHPAaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaNM3UpOBaTh HMHGPOPMALMIO pPa3IMYHbIX BUIOB U (GopM
NPECTaBICHNS, KPUTHYECKN OIIEHUBATh €€ TOCTOBEPHOCTH U HEMPOTHBOPEUYUBOCTE;

(bopMyIMpOBaTh 3ampochl U NPUMEHSATh pa3jIMYHble METOAbl NpU IOUCKE U O0TOOope
Onosiornyeckoit HHPOpMAaIMK, HEOOXO0AUMOM JIs BHIOJTHEHUS yU4eOHbBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIIOJB30BaHUS WH(GOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHMS PA3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOATENIBHO BBIOMpAaTh ONTHUMAJIbHYIO (OpMYy TMpeaAcTaBiIeHUs OUOJOTHYECKOMN
uH(popManuu (cxembl, TpaduKH, JTUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAay4YHBIM S3bIK B KayecTBE CpeJICTBa IMpu padbore ¢ OHOIOrHYecKou
uHpoOpMalMel: NMPUMEHITh XUMHUYECKHe, (PU3MYEeCKHe W MaTeMaTHYeCKUE 3HAKH U CUMBOJIBI,
dbopmynbel, abOpeBHATYpy, HOMEHKIATYPYy, HCIIONB30BaTh W IPeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJINYECKHE CPE/ICTBA HATJISIIHOCTH;

BJA/IETh HABBIKAMU PACIIO3HABAaHUS M 3allUThl MHPOpMAIMHM, HHOOPMAIIMOHHOM
0€30MacHOCTH JIMYHOCTH.

OsilaieHNe YHHUBePCAJIbHBIMU KOMMYHHUKATHBHBIMU /IEICTBUSIMU:

1) oOmienue:

OCYILIECTBIIATh KOMMYHHUKALIMU BO BCeX cdepax >KU3HU, aKTHUBHO Y4acTBOBaTh B JHAJIOre
WIA JUCKYCCHM MO CYIIECTBY OOCYyKAaeMoil TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh
CYX/ICHUSI OTHOCHUTEIBHO BBITIONHEHHS TMpejIaracMoi 3aJadyd, yYUTHIBaTh HMHTEPECHl U
COIJIACOBAHHOCTb MO3UIUH IPYTUX YYACTHUKOB AMAJIOTa UIIH TUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIIEHUS, MOHMUMATh 3HAYCHHE COLUATBHBIX
3HAKOB, MPEIMOCHUIOK BOZHUKHOBEHHS! KOH(IMKTHBIX CUTYallUl, YMETh CMATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMU CIIOCOOaMH OOIICHHS M B3aUMOJCHUCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIOJEH, MPOSBIATh YBaXHUTEIHLHOE OTHOIIEHHE K COOECETHUKY U B KOPpPEKTHOW (opme
(bopMyIHPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJB30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsS AeATeJbHOCTh:

MOHMMATh W WUCMOJB30BATh MPEUMYIIECTBA KOMaHIHOW W WHAWBHIYadbHOW pabOTHl MpH
peleHnr OMOJIOTUYECKOW MPOoOIeMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh MPHUMEHEHUS TPYIIOBBIX
(dopM B3auMOJCHCTBYSI IPH pellIeHUH YueOHOM 3a1auu;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX IEHCTBMM ¢ yd4y€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO YICHA KOJIJICKTHBA,;



IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH M KOOPAWHHUPOBATH
JIEUCTBUS I10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JACHCTBUM, PACHPEAEIATh POIU C YYETOM MHEHHM
YYaCTHUKOB, 00CYK/1aTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KaYECTBO CBOErO BKJIaJa M KaXKJIOT'O y4aCTHHKA KOMaHAbl B OOLIMI pe3ynabTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIEHUBATH WJEU C IMO3UIMM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PaA3JIMYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaxKeHNe, ObITh MHUIIMATHBHBIM.

OBiaieHne YyHUBEPCAJbHBIMHU PeryJATHBHBIMHY /1€/iCTBUAMM:

1) camoopranmuzanms:

UCIIONIb30BaTh OWMOJIOTMYECKUE 3HAHMS [UIsl BBISIBICHUS MpPOOJIeM M UX pElIeHUs B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUM LIEJEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX M TOCTYNKAaxX MO OTHOIIEHUIO K XUBOW MPHUPOJIE, CBOEMY 3J0POBBI0 U 3J0pPOBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENBHYIO JESATENbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTH U (HOPMYIMPOBATH COOCTBEHHbIE 3a/1a4l B 00pa30BaTEIbHOM 1E€ATEIbHOCTH U KU3HEHHBIX
CUTYyalusiX;

CaMOCTOSITEIbHO COCTaBIISITh IUIAH PEHICHHs MPOOJIeMbl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacHMpsATh PaMKH y4eOHOTO MPEeAMETa Ha OCHOBE JTUYHBIX MPEATOYTECHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh ()OPMHUPOBAHUIO U TPOSIBICHHUIO MTUPOKON SPYIAUIIMN B PA3HBIX 00IACTAX
3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIBTYPHBIA YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU [MO3HABATENbHON pe(IIeKCUHM KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUMN U
MBICIIUTENbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM, UCIIONIB30BaTh MPUEMBI pedIeKCUn JUIs
OIICHKH CHUTYaIluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U ApPTYMEHTHI IPYTUX TIPHU aHAIHN3€E PE3YIbTaTOB ACATEIHLHOCTH;

3) npuHsATHE CeONA U APYrUX:

MPUHUMATH ce0s1, TOHUMAsi CBOU HEJAOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPHU aHAIN3E PE3YIbTAaTOB ACATEILHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OUIMOKH;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MUP C TTO3UIMH JPYTOTO YEIOBEKa.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHUSI cojlepkaHMsl ydyeOHoro mpenmera «buonorus» Ha
yrIIyOnEHHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrnieueHue npoUIBHOTO
oOyuenus ooyvaromuxcst Onosorur. OHU BKIIOYAIOT: crenuduyeckue s OHOJIOTMH HaydHbIE
3HAHMSI, YMEHUS U CIIOCOOBI JEHCTBUI IO OCBOEHUIO, UHTEPIPETALUU U TPeoOpa30BaHUIO 3HAHUH,
BU/JIbI ICSITEIBHOCTH IO TOJIYYEHUIO HOBBIX 3HAHMHM M UX NMPUMEHECHHIO B Pa3IMYHBIX YYCOHBIX, a
TaK)K€ B peajbHbIX XKU3HEHHBIX cuTyanusx. lIpenmeTHbie pe3ynbTaThl MPEICTABICHBI MO rojaM
U3YYECHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomnorus» B 10 Knacce 1OTKHbBI
OTpaXKaTh:



chOpMUPOBAaHHOCTh 3HAHUN O MECTE W pPOJIM OMOJIOTHHM B CHUCTEME €CTECTBEHHBIX HayK, B
(dbopMUpOBaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUHU 3aKOHOB MPUPOJIbI U PEIICHUN
npo0JieM paloOHaIbHOTO MPUPOJONOIb30BaHNUsA, O BKJIAJIE POCCUNUCKUX U 3apyOEKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOM OHOJIOTMUECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJArarollue
OMONOTrMYecKe TEPMUHBI U TOHSTHS (KU3Hb, KJIIETKA, OpPraHu3M, MeTal0oJIu3M, TOMEOCTas,
caMoperyJsinusi, CaMOBOCIIPOU3BEIECHNUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
omonmornueckue Teopuu (kimerounas Tteopus 1. [lIsamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieiacTBeHHocTu T. Moprana), yaenus (H. WM. BaBmwioBa — o 1meHTpax
MHOT000pa3us M MPOUCXOKACHUS KYyJIbTYPHBIX PAaCTeHMI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
NIEPBOTO MOKOJIEHUS, PACIIEIUIEHHs, YUCTOThI raMeT, He3aBUCUMOro HacienoBaHus 1. Mennens,
TrOMOJIOTUYECKUX pSAJOB B HacleAcTBeHHOM wu3MeHunBoctd H. W. BaBwioBa), npUHIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHWE OCHOBHBIMU METOJIaMH HAyYHOT'O MO3HAHUS, UCIOJIB3yEeMbIX B OMOJIOTHYECKHUX
HCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHHE, HAOIIOICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U HYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4HCIIe OakTepuid, TpuOOB, paCTECHMUI,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTraHOB M CHUCTEM OPraHOB PACTCHUH, KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB JKU3HEAEATEIbHOCTH, MPOTEKAIOIINX B OPraHU3Max PacTEeHUM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOIIECCOB: OOMeHa BemecTB (MeTaboIM3M), IPEeBPAIEHUSI YHEPTUH, OPOKECHHUS,
aBTOTPOGHOr0 U reTepoTpo(HOTO TUIIOB MUTAHUsA, (POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
rameToreHesa, aMOpuoreHesa, moCcTIMOPHOHATFHOTO PA3BUTHS, PA3MHOKECHHS, HUHIUBUTYAILHOTO
pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), B3aUMOCHCTBHUS TE€HOB, T€TePO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OpPraHOMJAMH KJICTKU U MX (QYHKIUIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKAaHEW M MX (PYHKIUSIMH, MEXKITY OpraHaMH U CUCTEMaMH OPTaHOB y
pacTeHHid, >KMBOTHBIX M UYEJIOBEKAa W HX (OYHKIUSAMH, MEXIYy CHUCTEMaMU OpPraHOB U UX
GyHKIUSAMHU, MEXIy JTamamMu OOMEeHa BEIIeCTB, dTalmaMu KJIETOYHOTO IHMKJIA U KU3HEHHBIX
[IMKJIOB OPTaHU3MOB, dTaraMy SMOPHUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM U ()EHOTHUTIOM, (DEHOTUIIOM
u dakTopamu cpeabl OOUTaHUS;

YMEHUE BBISBIATH OTJIUYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE PACTEHUI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OMOJOTMYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYECKHe 3a/1a4M, BBISBIISATh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXY
UCCIIEAYeMbIMH OMOJIOTHYECKUMH TPOIECCAMU U SIBICHUSMHM, J€JaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHUU IMOJIYYEHHBIX pPe3yJbTaTOB;

YMEHHUE BBIMIOJIHATH JIA0OPATOPHBIE M TPAKTHYECKHE pabOThI, COONIOAATHh MpaBUiia TPH
pabote ¢ yd4eOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPSITh UX DKCIEPUMEHTAIBHBIMU CpEJCTBAMH,
dbopMynupyst eNTb UCCIISNOBAHMS, aHATU3UPOBATH MOJIYYCHHBIE PE3yJbTaThl U J€NIaTh BHIBOJIBI;

YMEHHE y4YacTBOBaTh B y4eOHO-MCCIIENOBATEILCKON paboTe 1Mo OMOJIOTHH, DKOJIOTHH H
MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEJICTABIATH
MOJTYYCHHBIE Pe3yIbTaThl HA YUCHUYECKUX KOH(PEPEHIINSIX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B 00JIACTH OMOJIOTHH
U MEIUUUHBI (KJIOHMpPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIMpPABICHHOE H3MEHEHUE
reHOMa U CO3JjaHKie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BBHIOOP Oymymiei mpodecCuoHaIbHON AESITeTLHOCTH B
o0nacTy OMOJIOTUHU, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUU, CEJIbCKOTO XO3sICTBa, MUILIEBOM
IPOMBIIIJIEHHOCTH, YIAyOJIsITh MO3HABATENbHBIN MHTEPEC, HAMpPaBJIEHHBIM Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH Tpodeccuu U TPOAOHKEHHE OMOJIOTHYECKOro O0pa30BaHMs B OpPraHHU3AIUSX
cpenHero nmpohecCHOHaIBHOTO M BBICIIET0 00pa30BaHMUA.



[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buosnorus» B 11 kaacce NOIKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U pOJIn OMOJIOTMHM B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B IIO3HAHUU 3aKOHOB
OPUPOJABI U PEIIEHUU SKOJOTUYECKUX MPOOJIeM YellOBEYECTBA, & TAKXKE B PEIICHUU BOIPOCOB
PaIMOHANILHOTO MPUPOJIOTOIB30BaHUsA, U B (DOPMUPOBAHUHU IIEHHOCTHOTO OTHOIICHUS K MIPHUPOJIE,
OOLIECTBY, YEIOBEKY, O BKJIaJ€ POCCHUMCKUX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pPAa3BUTHE
OMOJIOTHH;

yMEHHE BJIAJE€Th CUCTEMOW OMOJOTMYECKMX 3HAHUU, KOTOpas BKIIOYAET OMpENEICHHUS U
NOHMMAHHE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOJOTUYECKUX TEPMUHOB M TOHATHH (BUZ,
JKocucTema, Ouocdepa), Ouomornyeckue Teopuu (dBomonMoHHass Tteopus Y. JlapBuHa,
CUHTEeTHUecKass Teopusi sBoitouuu), ydeHus (A. H. CeBepuioBa — 0 myTSX U HampaBlICHUSIX
sBommroniiu, B.W. Beprajackoro — o 6mocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecus Jk. Xapau u
B. BaiinGepra, 3apoasimeBoro cxozacra K. M. bapa), npasuna (munumyma HO. JIubuxa,
9KOJIOTHYECKON MUpaMUIbl YJHEPTUH ), TUnoTe3bl (Tunote3a «mupa PHK» V. T'unbepra);

YMEHUE BJIaJ€Th OCHOBHBIMH METOJAMHM HAY4YHOrO IIO3HAHUS, MCIOJb3yEMbIMH B
OMOJIOTMYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB U HKOCUCTEM (ONHUCaHUE, H3MEpEeHHe,
Ha0JII0/IEHNE, PKCIEPUMEHT), CIIOCOOaMM BBISBJIEHUS M OLEHKH aHTPOIOT€HHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHBbIC NPHU3HAKHU: BHJIOB, OHMOTE€OLIEHO30B, JKOCHCTEM U
onocdepsl, CTaOUIU3UPYIONMIETO, JBIKYIIETO ¢ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOO0pa,
AJUTONATPUYECKOTO M CUMITATPUYECKOTO BUA000pPA30BaHUA, BIUSHUS JBIKYIIUX CHJI SBOJIOIUU
Ha TeHODOH] TOMYJSAIUHU, MPUCIIOCOOTICHHOCTH OPraHU3MOB K cpele OOWTaHus, YepeIOBaHMUS
HAIPABJICHUN BOJIIOIIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHUE YCTAHABIIMBATH B3AMMOCBSI3U MEXKY MPOLECCaMH BOJIIOINH, ABMXKYIIUMHI CUIAMU
AHTPOMOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX YKOCUCTEM U MIPHUCIIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISIBISITH OTIUYUTEIBHBIC MIPU3HAKU KUBBIX CHUCTEM, TPUCTIOCOOIEHHOCTh BUAOB K
cpene oOuTaHusi, aOMOTUYECKMX U OUOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX U3MEHEHUH B 3KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTeIbCTBA POACTBA OPraHMW3MOB pPa3HbIX CUCTEMATHYECKUX TPy,
B3aMMOCBSI3M OPraHuW3MOB M Cpelbl OOUTaHUS, €IMHCTBA YEIOBEUYECKHX pac, HE0OXOIUMOCTH
COXpaHEHHUs] MHOrooOpasusi BHJIOB M HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS INPHUPOABI U
4eJI0BEYECTBA;

yYMEHHE pellaTh OMOJIOTHYEeCKUE 3a/1a4H, BBISBISATh IPUUMHHO-CIIEICTBEHHbBIE CBSI3U MEXY
UCCIIETyeMbIMU OHOJOTHYECKUMU TPOIECCAMH U SIBJICHHUSIMH, J€aTh BHIBOJBI U TPOTHO3BI Ha
OCHOBAHUU TMOJIYYEHHBIX Pe3yJbTaTOB;

yMEHHE BBINOJHATH JIa0OpaTOpHbIE M MpaKTHYeCKHe padoThl, cOOJII0AaTh MpaBWia MpU
pabote ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
dbopMynupyst eNTb UCCIIEIOBAHUS, aHAIU3UPOBAThH MOJYYCHHBIE PE3YyIbTaThl U JICTIATh BHIBOJIBI;

yMEHHE Yy4acTBOBaTh B Y4YEOHO-UCCIEOBATENbCKOW paboTe Mo OWOJIOrMH, 3KOJOTHUU U
MEAWIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB, M MYOJUYHO MPEICTABIATH
MOJTyYCHHBIE Pe3yIbTaThl HA YYEHUYECKUX KOH(PEPEHIUSX;

yMEHHE OIICHHBaTh THUIIOTE3bl W TEOPHUH O TMPOUCXOXKJIECHUU JKU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O NpUYMHAX, MOCIEACTBHIX M CHoco0ax NpeNoTBpalleHusl TriI00aibHBIX
U3MEHEHHUl B Ouocdepe;

yYMEHHE OCYILECTBISITh OCO3HAHHBIN BBIOOP Oynyliei npodeccuoHanbHON eATeIbHOCTH B
o0nacTy OMOJIOTUU, YKOJIOTHH, MPUPOIONOIb30BaHUSA, METUIIUHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO35MCTBA, MUUIEBOM NPOMBIIIJIEHHOCTH, YIIyOJsATh MO3HABATEIbHBIN
MHTEpEC, HANPABICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH NMPOpECcCCHH U MPOJOHKEHUE



Onoslornyeckoro o0pa3oBaHHMsS B OpraHW3AIMSIX CPETHEr0 NPO(PEeCCHOHATBFHOTO W BBHICIIETO
00pa3zoBaHUsI.

TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Ne || HaumeHoBaHue pa3jenoB U TEM IIPOrpaMMbl ‘ KonuuectBo yacos ‘ DNeKTpOHHBIE
n/n Beero|[Kontponshsre| [paxtueckue| (MPpoBEIe)
paboTHI paBoTHI o0Opa3oBaTelbHbIE
pecypcbl
|1 ”BI/IOJ‘IOFI/IH KakK HayKa H 2 H H H ‘
|2 H}KI/IBHe CHUCTEMBI U X U3y4YCHUE H 4 H H H ‘
|3 HBI/IOJ‘IOFI/IH KJIETKH H 4 H H 0.5 H ‘
|4 HXHMquCKaﬂ OpraHu3aIus KIETKH H 16 H 1 H 2 H ‘
|5 HCTpoeHHell®yHKHHH10mTKH H 12 H 1 H 2 H ‘
6 OOMeH BelecTB U PEBpaIleHHE YHEPTUN B 20 1
KJIETKE
7 HacnencrBennast nunopmanms u peanuzanus e€|| 12 1 0.5
B KJIETKE
|8 H}KI/BHeHHHﬁ UK KJIETKU H 10 H H 1 H ‘
|9 HCTpOGHI/Ie 1 QYHKIIMH OPraHU3MOB H 21 H 1 H 1.5 H ‘
|10 HPaSMHO)KeHI/Ie Y pa3BUTHE OPTAaHU3MOB H 16 H H 1.5 H ‘
11 |['eneruka — Hayka 0 HacJIE€ICTBEHHOCTH U 2 0.5
M3MEHYHUBOCTHU OPIaHU3MOB
|12 H3aKOHOMepHOCTI/I HACJIEICTBEHHOCTH H 15 H 1 H 1 H ‘
|13 H3aKOHOMepHOCTI/I U3MEHYMBOCTH H 12 H H 1 H ‘
|14 HFeHeTHKa YesioBeKa H 4 H H 0.5 H ‘
|15 HCGJ‘IGKHI/ISI OpraHU3MOB H 8 H H 1 H ‘
|16 ”BI/IOTGXHOJ'IOFI/ISI U CUHTETUYecKasi OMOIOorHs H 6 H H H ‘
|17 HPe3epBHoe BpeEMs H 5 H H H ‘
OBIIEE KOJIMYECTBO YACOB I10 170 4 13
[TPOI'PAMME
11 KJJACC
Ne HanmeHoBaHMe pa3ienoB U TEM IPOrPaAMMBI KonnuecTBo vacos ‘ DIEeKTPOHHBIE
n/m Beero|Kontponbhste| [paxtnueckue| _(WHPPoBbIe)
paGOTEI paGOTEI oOpa3oBarenbHbIE
pecypcsl
1 3apoKaEHUE U Pa3BUTHE 3BOJIOLMOHHBIX 6
MIPEACTABICHUIN B OMOJIOTUH
|2 ”MI/IKPOE)BOJ‘IIOHI/ISI " €€ pe3ysbTaThl H 18 H 1 H 2 H ‘
|3 ”MaKpoaBomouml U e€ pe3yJIbTaThbl H 16 H H H ‘
|4 ”Hponcxomz[eﬂne Y pa3BUTHE KU3HU Ha 3eMie H 15 H 1 H 1.5 H ‘
|5 HHponcxomz[eHHe YeJI0BEKA — AaHTPOIIOT€HE3 H 10 H 0,5 H 1 H ‘
6 DKOJIOTHSI — HayKa O B3aWMOOTHOIIICHUSIX 5 0.5

OpTraHru3MOB U HAAOPTraHU3MCHHBIX CUCTCM C
OKpY>Karolleu cpenon




Ne || HaumeHoBaHue pa3JenoB U TEM MPOrPaMMBbI ‘ KonngectBo yacoB ‘ DJEeKTPOHHBIE
n/m Beero|Koutponbhste| [Ipaxrnueckue| _(WHPPoBbIE)
pPaBGOTEI paBGOTEI o0Opa3oBaTeNbHbIC
pecypcbl
|7 ”OpFaHI/IBMBI U cpena oOuTaHus H 16 H H 1.5 H ‘
|8 HBKOHOH/IH BUJIOB Y TIOMYJISAIIUI H 16 H H 0.5 H ‘
|9 H9Konom;1 co0011eCTB. DKOJIOTHYECKUE CUCTEMBI H 12 H 1 H 0.5 H ‘
|10 HEI/IOC(bepa — riao0anbHast SKOCUCTEMA H 10 H H H ‘
|11 ”quIOBeK U OKpY>Karolas cpeja H 10 H 0,5 H H ‘
12 ||O0001IeHre U cucTeEMaTH3anys 3HAHUA 110 36
Kypcy «o01asi OuoIorHs»
OBLIEE KOJIMYECTBO YACOB I1O 170 4 7.5
[TPOTPAMME
MOYPOYHOE INITAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos ‘ Hara ONEKTPOHHBIE
i/ Beero|[Kontpomsasre|[Ipaktiueckue|[13y4eHus|  muppossre
paBGOTHI paBOTHI o0Opa3oBaTenbHbIC
pecypcsl
1 ||buonorus kak KOMIUIEKCHAsI HAyKa U 2
KaK 4aCTh COBPEMEHHOI'0 00IIecTBa
|2 H)KHBHe CHUCTEMBI H UX CBOMCTBA H 4 H H
3 ||YpoBHeBast opraHu3anus KUBBIX 2
CUCTEM
4  ||Mctopust OTKpBITUS U U3yUEHUS 1
kietku. Kierounas reopust
S |Meronbl MONEKYISAPHON U KIETOYHON 1 0.5
6uonorun. [Ipaktuyeckas padora
«3yueHnne MeTo0B KIETOYHON
Ouosnoruu (xpomarorpadus,
anekTpodopes, auddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»
|6 ”XI/IMquCKHﬁ COCTaB KJIETKHU H 1 H |
7  |MuHepaJlbHBbIE BEIIECTBA KIETKHU, UX 3
Ouonornyeckas poib
8 ||Oprannueckue BEemecTBa KIETKH — 2 0.5
6enku. JlabopaTopnas padora
«O0bHapyxeHue 6EJIKOB ¢ IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI»
9 |/CoiicTBa, knaccupukanys u GyHkuuu | 3
0enkoB
10 ||Oprannueckre BeNECTBA KJIETKH — 1
YTJIEBOABI
11 ||Oprannyeckre BENIECTBA KIETKH — 1
JIUTIV BT
12 |Hyxneunossle kuciotsl. JIHK u PHK. 2 0.5
JlaGopaTtopHas pabora «VccnenoBanue




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

KoHnTponbHbie
paboThl

[IpakTrueckue
paboThl

Jlata

U3Yy4EHUS

ONEeKTPOHHBIE
nuudpoBbie
o0pa3oBaTenbHbIC

pecypchl

HYKJIICMHOBBIX KHUCJIOT, BBIICJICHHBIX U3
KJICTOK PAa3JIMYHBIX OPraHU3MOB»

13

Crpoenue u pynkuuu ATO. [pyrue
HykieosuaTpudocdarer (HTD)

14

CexsennpoBanue [JHK. Merozsi
FCHOMHUKH, TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

0,5

15 |

MeToibl CTPYKTYPHON OHONIOTHH

16

Tunel knetok. [Ipokapuornueckas
KJIETKA

17

CtpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «13yuenue
CBOICTB KJIETOUHON MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN amnmapar KIeTKU

|

19

OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas pabora «13yuenue
JBUKEHUS LIUTOILIa3Mbl B
PACTUTENbHBIX KIETKAX»

0.5

20

[TonyaBTOHOMHBIE OPTaHOU I KIETKU:
MUTOXOHJIPUH, TJTACTUIBI.
JlaboparopHas pabota «lccnenoBanue
I1a3MOJIM3a U JIETIIIa3MOJIN3a B
pPaCTUTEIBHBIX KIETKaX»

0.5

|21 ”HeMeM6paHHHe OpraHOUABI KIIETKH

|

—_—

|

|

|

|

|22 ”CTpoeHI/Ie u QyHKIUH siIpa

|

—_—

|

|

|

|

23

CpaBHuTENbHAs XapaKTEPUCTHKA
KIIETOK 3yKapuoT. JlaboparopHas
pabota «3yueHue CTpoeHuUst KIETOK
pa3IMYHBIX OPTAaHU3MOB)

0.5

24

AcCCUMIIISIINS ¥ TUCCUMIUISIIIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yueHne KaTaTUTUYECKOU
aKTHBHOCTH ()EPMEHTOB (HA MpUMEpe
aMuUJIa3bl WIM KaTajaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOI0 MeTa0oIu3Ma.
JlaGopatopHas pabota «3yuenue
(bepMEHTaTUBHOTO paCIICTIIICHUS
NIEPOKCH]IA BOJIOPO/A B PACTUTEIbHBIX
Y )KMUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTopsl U OENKU-

UHTUOUTOPBI

|27 HABTOTpO(bHHﬁ THIT OOMEHA BEIECTB

—_—

|28 ”‘DOTOCI/IHTGS

N

|29 ”XCMOCI/IHTCS. JlaGopartopHnas pabota

[

©
h




n/a

Tema ypoka

KoanuectBo

JacoB

Bcero

KoHnTponbHbie
paboThl

[IpakTrueckue
paboThl

Jlata

U3Yy4EHUS

ONEeKTPOHHBIE
nuudpoBbie
o0pa3oBaTenbHbIC

pecypchl

«CpaBHEHHE TPOLEcCOB POTOCUHTE3A U
XEMOCHUHTE32»

30

AHa’poOHbBIC OpraHU3MbL. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
JIBIXQHUSD»

31

AdpoOHBIC OPTaHU3MBI. JTaIbI
SHEPreTHYECKOro 0OMeHa

32

DHeprus MeMOpPaHHOTO rpaiueHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

”P CAKIIMU MATPUYIHOI'O CUHTE3a H

34

TpaHcKkpunus — MaTpUYHBIA CHHTE3
PHK

35

”TpaHCJ'I}II_[I/I}I U €€ JTanbl H

36

KonupoBanue aMuHOKUCIOT. Poiib
pubdocom B OnocnHTe3e Oenka

37

Opranu3zanys reHoMa y IpokapuoT u
JYKapuoT

38

MonekyapHbIe MEXaHU3MBI
3KCHPECCUH T€HOB Y 3YKApUOT

39

Bupycsl — BHeks1eTOUHBIE (POPMBI
YKU3HU U OOJIUTaTHBIE Tapa3UTHI.
[IpaxTuueckas padora «Co3anue
MO/JIEJIN BUPYCA»

0.5

40

BupycHsle 3a0051€BaHus UelIOBEKa,
KHUBOTHBIX, PACTCHUN

41

HaunorexHos10rnm B OMOJIOTUA U
MEOULINHE

42

H}KI/BHeHHHﬁ LUK KJIETKA H

—

43

”ManI/I‘{HLIﬁ cunre3 JHK H

[\

|

44

Xpomocomsl. JIabopartopHast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

HJIeJIeHHe KJIETKH — MHUTO3 H

46

Tunel knerok. Kaprokunes n
utokuHes. JlabopaTopHas padora
«HaOmroierre MUTO3a B KIIETKaX
KOHUYMKa KOpEeIIKa JTyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

47

”PCFy.IISII_II/ISI JKH3HCHHOI'O IHUKJIa KJICTOK H

—

|

148

HOpraHmM KaK €IIMHOE LIENI0E H

—_—

49

Tkanu pacrenuii. JJaboparoprast
pabota «3y4ueHue TkaHel pacTeHUN»

0.5

”TKaHI/I JKHUBOTHBIX U YCJIOBCKA. H

—_—

0.5




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

KonTponsusle|IIpakTnueckue
paboThl paboThl

JlaTa

U3Yy4EHUS

ONEeKTPOHHBIE
nuudpoBbie
o0pa3oBaTenbHbIC

pecypchl

JlaGopaTtopHnas paborta «3y4ueHue
TKaHEW JKUBOTHBIX)

51

Opransl. CucTeMbl OPraHoB.
JlaGopaTtopHnas paborta «3y4ueHue
OpraHOB LIBETKOBOTO PACTCHHSD)

0.5

152

HOnopa TeJa OpraHu3MOB

|

|

|

|

|

153

”I[BI/I}KGHI/IG OpraHnu3mMoB

154

”HI/ITaHI/Ie OpraHnu3mMoB

|

|

55

IIutanue MO3BOHOYHKIX KUBOTHEIX.
HI/II_LICBapI/ITeHBHaH CHUCTCMaA 4YCJIOBCKaA

RN || = || —

156

”I[BIXaHI/Ie OpraHnu3mMoB

[a—

57

I[BIXaHI/Ie IIO3BOHOYHBIX XUBOTHBIX U
YCIO0BCKa

58

”TpchnopT BCIICCTB Y OpraHNU3MOB

|

59

KpOBeHOCHaﬂ CHUCTEMA IIO3BOHOYHBIX
JKHBOTHBIX 1 YCJIOBCKA

160

”BHI{GJIGHI/IG Yy OpraHu3MOB

|

|

|

|

|

61

”3aHII/ITa Yy OPraHu3MOB

|

|

|

|

|

62

”I/IMMYHHaH CHCTCMaA 4YCIIOBCKaA

|

|

|

|

|

— ] DN || =[] -

63

Pa3znpaxxumocTs u perynsauus y
OpraHU3MOB

64

I'ymopanbHas peryssauus u
SHJIOKPUHHAs CUCTEMA KUBOTHBIX U
YeJI0BEKa

65

”CDOpMBI pa3MHOKEHUsI OPraHU3MOB

|

|

|

|

|

166

HHOJIOBoe pa3MHOXEHUE

67

|‘Me17103

|

|

|

|

|

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JIabopaTopHas
pabota «/3yueHne CTpoeHHUsI TOJTOBBIX
KJIETOK Ha FOTOBBIX MUKPOIpEnapaTax»

(\ORIE ORI \SR{ NS

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOC Pa3sBUTHUC
OpTraHU3MOB — OHTOI'CHE3

70

3akJiaJika OpraHOB M TKaHEH U3
3apOJBIIIEBHIX JINCTKOB

71

PocTt u pa3zButne XMUBOTHBIX.
JlaGopartopHas paboTa «BrisBieHne
MPU3HAKOB CXOJCTBA 3apObIIIen
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOk€EHUE U pa3BUTHE PACTCHU.
JlaGopaTtopHnas pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHU»

0.5

73

HcTopusi cTaHOBJIEHUS U Pa3BUTHUS
TCHETHKU KaK HAyK1




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

KoHnTponbHbie
paboThl

[IpakTrueckue
paboThl

Jlata

U3Yy4EHUS

ONEeKTPOHHBIE
nuudpoBbie
o0pa3oBaTenbHbIC

pecypchl

74

OCHOBHBIC TIOHSITHS U CUMBOJIBI
reaeruku. Jlaboparopuas pabora
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HCCIIEIOBAHU I

0.5

75

3aKOHOMEPHOCTHU HACJIEIOBAHUS
npu3HaKoB. MoHOTruOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"U3ydeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uIs"

0.5

76

I{uTonorunueckre OCHOBBI
MOHOTHOPHAHOTO CKPEIIUBaHUS

7

AHanuzupyloniee CKpenuBaHue.
Henonnoe nomMmuHupoBanue

78

JluruOpuiHoe CKpenuBaHue.
[IpakTuueckas pabora «13yueHue
pe3yJIbTaTOB IUTMOPUAHOTO
CKPEIIUBAHUS Y IPO30(DUITBDY

0.5

IluTonoruyeckue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

”CI_ICHJ'ICHHOC HAcCJICAOBaHUC IIPU3HAKOB

|

XpoMOCOMHas TEOpUs
HACJIEICTBEHHOCTH

HFeHeTMKa moJjia

|

—_—

|

|

|

|

”FGHOTI/IH KaK OCJIOCTHAsA CUCTEMaA

|

—

|

|

|

|

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTEeHNM, )KUBOTHBIX U YEJIOBEKA

H3meHunBOCTh TpU3HAKOB. Buasl
U3MEHYHUBOCTH

MoaudukarmonHasi ”3MEHYUBOCTh

BapuauvoHHBIN psia U BaprallMOHHAs
kpuBast. JlaboparopHas paboTa
«MccnenoBanne 3aKOHOMEPHOCTEN
MOU(PHUKAITIOHHONH N3MEHUYUBOCTH.
ITocTpoenne BapualluOHHOTO psifa U
BapUALIMOHHOM KPUBOI»

0.5

88

I'enoTunuyeckas U3MEHUYUBOCTb.
KoMOuHaTuBHAs N3MEHYHNBOCTE

89

MyTanuoHHast U3MEHYHBOCTb.
ITpakTiueckas pabota «Myrtanun y
Npo30¢guIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DNMUTeHETUKA U
SMUTEHOMHUKA

HFeHeTHKa yenoBeka. [Ipaktuueckast

0.5




Ne Tema ypoka KonuuecTBo yacos ‘ Hara DNEKTPOHHBIE
n/m Beero|[Kontponshsie|[Ipaktiueckue|[13y4eHHs|  mudpossre
paBGOTEI paGOTEI o0pa3oBaTenbHbIC
pecypchl
pabota «CocTaBiieHHE U aHATTU3
POOCIOBHON»
|92 ”MeTo;[LI MEJIULIMHCKON T'€HETUKH “ 2 “ “ || ||
93 ||3HaueHNE MEIUIIMHCKON TEHETUKHU B 1
MPEIOTBPALIEHUH U JICUCHUU
TeHEeTUYECKUX 3a00JIeBaHMI YelloBeKa
94 ||OCHOBHEBIE ITOHATHS CEJIEKIIHH. 2 0.5
JlaboparopHas pabota «3yuenue
COPTOB KYJbTYPHBIX PaCTEHUI U MOPOA
JIOMAITHUX KUBOTHBIX)
95 |MeTtoabl ceneKIMOHHOM paboTHhI. 2 0.5
JlaboparopHas padota «3yuenue
METO/IOB CEJIEKIIMU PACTCHUI
96 ||ocTrkeHus CeeKIur PacCTeHU 1 2
*KUBOTHBIX. [IpakTHdeckas pabota
«IIpuBUBKa pacTeHUI»
97 ||CoxpaHneHue, U3y4yeHUE U 2
MCIIOJIb30BAHUE TEHETUYECKUX
pecypcoB
98 ||buorexHOIOrUs Kak HayKa M OTPacib 2 0.5
npou3BojCTBa. [IpakTuyeckas pabora
«3yueHne 0ObEKTOB OMOTEXHOIOTHUIY
99 ||OcHOBHBIE HaNIpaBIIEHUS 2
CHHTETUYECKON OMOJIOTUH
|100”Xp0Moc0MHa;1 Y T€HHasi UHKEHEPUs H 1 H H || || ‘
|101”MC,ZLI/II_II/IHCKI/IG OMOTEXHOJIOTHH H H H H H ‘
102|Pe3epBnslii ypok. [ToBTOpeHue, 5
000011eHHe, cCUCTEMATU3allUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 170 4 13.5
[TPOTPAMME
11 KJJACC
No Tema ypoka ‘ KonuuecTBo yacos ‘ Hara DNEKTPOHHBIE
n/m Beero|Koutponbhste|[Ipaktuueckue|[13YIeHIA||  1HdpoBEIe
paBoTHI paBOTHI oOpa3oBaTeNbHbIe
pecypchl
|1 HBBOJHOHHOHHas{ teopusa Y. J[apsuna H H H H H
2 ||BmKyIne CHIIbI SBOJIOIUNA BUIOB 1O 2
4. lapuny
3 ||bopnba 3a cymecTBoBaHue, 2
€CTECTBEHHBI U HCKYCCTBEHHBIN
otbop
|4 HCDopMHpOBaHHe CUHTETUYECKOU H 1 H H H H




Tema ypoxka

KoanuectBo yacoB

Bcero

KoHnTponbHble
paboThl

[IpaxkTrueckue
paboThl

Jlata

U3Yy4EHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

”TCOpI/II/I 9BOJIFOLINH

OTankl 3BOIIOIHOHHOTO mponecca:
MUHKPO3BOJIIOLUA 1 MAKPO3BOJIIOLIUA

HOHy.]'IfII_[I/IH — DJIEMCHTapHasd €ANMHUIA
9BOJJIIOLIMH

3aKOH FeHETHYECKOTO paBHOBeCHs J[K.
Xapau, B. Baiin6epra. JlabopaTopHas
paboTa «BpIsIBIEHUE H3MEHYUBOCTH Y
oco0elt OJJHOTO BHIa»

0.5

DOnemMeHTapHbIe (HaKTOPHI IBOJIOLIUU

Db dexr ocnoparens. dpdexrt
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpanuu. M3oms1uu nomysiui:
reorpaduyeckas, OMoIoruIecKas

11

EctectBeHHBII 0TOOpD —
HaNPaBJISIOMUI (aKkTop IBOITFOIHU

12

”HOJ‘IOBOﬁ otbop

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPO3BOJIFOIIHH.
JlabopaTtopHnas pabora «M3yueHue
apoMop(o30B ¥ UAHOAAANTALUN Y
paCTeHI/Iﬁ 1 ) KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
OpraHu3MoB: Mop(osiornieckue,
¢duznonornueckre, OMOXUMHUYECKUE,
noseneHuyeckue. JlaboparopHas pabota
«IIpucnocobnenust OpraHu3MoB 1 UX
OTHOCHTEJIbHAS 11€7IECO00Pa3HOCTH)

0.5

15

Bupn, ero kputrepuu u CTpyKTypa.
JlabopaTtopHast pabota «CpaBHEeHHE
BUJIOB 110 MOP(OIIOTUYECKOMY
KPUTEPHUIO»

0.5

16

HCprKTypa BUJIA

17

Bunoobpa3oBanue Kak pe3ynbTar
MUKPO3BOIIOIUI

18

CBs13b MUKPO3BOJIIOIIUU U
SIUIEMUOJIOTUU

19

Maxpo3BOIIOLIHSL.
[TaneoHTONMOrMUECKHE METOIBI
HN3YUCHUA 3BOJIOLUA

20

buoreorpaduueckne METOIbI
M3Y4YEHUS HBOJIIOLIUU

21

OMOPHOTIOTHYECKUE U CPABHUTEIBHO-
Mop(hoIoruuecKre METOIbl U3YUECHHUS
IBOJIIOLIUN

22

|‘MOJ‘IeKy.]'ISIpHO—FeHeTI/I‘IeCKI/Ie,

—_—




Ne Tema ypoka KonuuecTBo yacos ‘ Hara DIEKTPOHHBIE
n/m Beero|[Kontponshsie|[Ipaktiueckue|A3YieHus|  mupposrre
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypchl
OMOXMMHYECKHE U MaTeMaTUYeCKue
METO/Ibl U3YUYEHMSI IBOITIOLUN
|23 | OO6111e 3aKOHOMEPHOCTH BOJIOLINH 2 H H
24 ||AmanTuBHas paguanusl. 2
HepaBHOMEpHOCTH TEMIIOB 3BOIIOLIUU
25 |[Hay4dHble TUIIOTE3bI IPOUCXOXKICHUS 1
JKU3HU Ha 3emJie
26 ||[loHay4HbBIE TIPEICTABICHHS O 1
3apO’KJICHUH JKU3HU
27 ||OcHOBHBIE 3Talbl HEOPTaHUYECKOU 1
HBOJIIOLIUU
|28 |FHH0Te3m 3apOKACHUS )KU3HU 1 H H
29 ||Ucropus 3emiid U METOJbI €€ 1 0.5
usyudenus. JlabopatopHas paborta
«3y4eHne 1 OnrMcaHnne UCKOMaeMbIX
OCTaTKOB JPEBHUX OPTaHU3MOB)
30 ||HauanbHble 3Tanbl OpraHUuyeCcKom 1
ABOJIIOLIUU
|31 | OBOJIIOLUS HYKapUOT 1 H H
32 ||OcHOBHBIE 3TallbI BOJIIOLIUU 1 0.5
pacTtutensHoro mupa. [Ipakruyeckas
pabota «/3ydyeHue ocoOeHHOCTEH
CTPOEHHS paCTEeHHUI pa3HbIX OTIEIOB)»
33 ||OcHOBHBIE ATaMbl IBOJIOLUN 1
YKUBOTHOT'O MUPa
34 || 9Bomrouus KUBOTHBIX. [IpakTHueckas 1 0.5
pabota «M3ydyeHue ocoGeHHOCTEH
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 ||Pa3BuTHe )Xu3HM Ha 3eMJe 10 3paM U 1
nepuoaam
36 |MaccoBble BBIMUpPaHUS — 1
9KOJIOTMYECKHE KPU3UCHI MPOILIOrO
37 ||CoBpeMEeHHBIN PKOIOTHUECKUI 1
KpHU3HUC, €r0 0COOEHHOCTH
38 ||CoBpeMeHHas cucTeMa OpraHudeckoro|| 1 1
IIPOLIOTO
39 ||OcHOBHBIE CUCTEMATUYECKUE TPYIIIIBI 1
OpraHU3MOB
|40 |AHTpononorH51 — HayKa O 4eJIOBEKE 1 H H
41 ||[PazBuTHE IPEICTaBICHUHN O 1
MIPOUCXOXKICHUN YelIoBeKa
42 |[Mecto yenoBeka B cucTeMe 1 0.5
opranmueckoro mupa. JlabopatopHas
pabota «3yuenue ocooeHHOCTEH
CTPOEHUS CKEJIETa YEJI0BEKA,




n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHnTponbHble
paboThl

[IpaxkTrueckue
paboThl

JlaTa

U3Yy4EHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

”CB?IS&HHI)IX C IIPAMOXOKIACHUCM))

43

”I[BI/I}KYHII/IG CHJIBI aHTPOIIOI'€HE3a

44

COOTHOIIEHUE OUOTOTMYECKUX U
COLIMATILHBIX (hPaKTOPOB B
AHTPOTIOTEHE3e

45

”OCHOBHHG CTaJuy aHTPOIIOreHE3a

|

46

HHaneoreHeTHKa U IaJIeOr€HOMUKA

|

47

”:‘)BOJ'IIOI_II/IH COBPECMCHHOI'O YE€JIOBCKaA

|

48

Yenoseueckue packl. [Ipaktudeckas
paborta «3yueHune sKOI0rHIeCKux
aJIarnTaluii YeI0BEeKa»

— ] [ — ] —

0.5

49

MeXaucIUIInHAPHBIC METOIbI
AHTPOIIOJIOTUHU

0,5

150

”33.pO)KI[eHI/Ie H Pa3BUTUC DKOJIOTHH

51

Mertoas! skonoruu. JlabopaTopHas
paborta «3yuenue MeTo10B
3KOJIOTUYECKHUX HUCCIIEAOBAHUI

0.5

52

3HaUueHHE YKOJIOTHUSCKUX 3HAHUH JJIA
YCIO0BCKa

53

”3KOJ'IOFI/I‘{€CKI/IC (bakTopsl

54

Abuotnueckue paxkropsl. CBeT Kak
9KOJIOTHYECKUH (haKTop.
JlaGopartopHas paboTa «BrisBiIeHHe
PUCTIOCOOTIEHUI OpraHU3MOB K
BIIMSIHUIO CBETa»

0.5

55

AbuoTtnueckue GpaxkTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
¢axTop. JIaboparopHas paboTa
«BpIgBreHNE pUCIIOCOOICHU
OpPTraHU3MOB K BIIUSHHIO
TEMIIepaTypbI»

0.5

56

Abuotnueckue pakropsl. BraxHocTh
KaK 9KOJIOTUYECKUH (aKTop.
JlaGopaTtopHnast pabota
«AHATOMHUYECKHE OCOOEHHOCTH
pacTeHMi U3 pa3HbIX MECT OOUTAHUS»

0.5

57

”Cpe;[m 00UTaHUSI OPTraHU3MOB

58

”BI/IOJ'IOI“I/I‘-ICCKI/IC PUTMBI

159

H}KmHeHHHe (bopMBI OpraHU3MOB

|

160

”BI/IOTI/I‘—I@CKI/IG (bakTopbI

|

61

3HaueHue OMOTHUECKUX
B3aUMOJICUCTBUH JJIs CYLIECTBOBAHUS
OpPTaHU3MOB B CpeJlie OONTaHUS

Uy | [NV | U | VN | U,

62

DKOJIOTUYECKHE XapaKTePUCTUKU
MOMYJISIIIAH




n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KonTponsnsle|IIpaktnueckue
paboThl paboThl

JlaTa

U3Yy4EHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

63

OcHoBHBIE TTOKa3aTeNN MOMYJIALIHUN:
YUCJIIEHHOCTb, INIOTHOCTb, BO3PACTHAS
U TI0JIOBasi CTPYKTYpa

64

OCHOBHBIE IIOKA3aTEIH MOMYJIALUH:
POk 1aeMOCTBb, IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 |

Okojoruyeckasi CTpyKTypa MOIyJIsaLuu H

66 |

JInHaMuKa MOIYJISIUU U €€ peryJsaius H

|

67

Kpussie pocTa 4nCIeHHOCTH
nonyysauuy. Kpusble BBDKMBaHUS

68

DKOJIOrMYecKasi HUIIa BUa.
JlaGopaTopHnas pabota
«IIpucnocobneHus ceMsiH pacCTeHUM K
pacceneHuIo»

0.5

Bun kak cucrema nomynsiuii H

BaKOHOMepHOCTI/I IIOBCACHUA 1
MI/IFpaIII/If/'I JKHNBOTHBIX

Coo0111ecTBO OpraHu3MOB — 6H0ueH03H

|

DKocHCTEeMa KaK OTKpbITasd CUCTCMaA H

|

KpyroBopoT BewecTB 1 NOTOK YHEPTUH
B DKOCUCTEME

(9]

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI H

|

75 |

DKOJIOTHYECKHUE IMUpaMUuibl H

|

76 |

N3menenus COO6H_ICCTB — CyKIeccuun H

[Ipupoanble 3KOCUCTEMBI.
DKOCHUCTEMBI 03€pP U PEK. DKOCHUCTEMBI
MOpPEN U OKEAHOB

it [ b (] OO

78

[IpupoaHbIe SKOCHCTEMBI.
DKOCHUCTEMBI TYHJP, JIECOB, CTEIEH,
MYCThIHb

79 |

AHTpOHOFeHHI)Ie 9KOCHUCTEMbI ‘ ‘

80

Ypboskocuctemsl. [IpakTuyeckas
pabota «/3yueHue u onucaHue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUH
OpPraHu3MOB B 9KOCHCTEMax

82

MexaHu3MbI BO3JICHCTBUS
3arpsiI3HEHUH pa3HbIX THUIIOB Ha
CcyOOpraHM3MEeHHOM, OPTaHHU3MEHHOM,
MOMYJISIIUOHHOM M 3KOCUCTEMHOM
YPOBHSX

83

Buocdepa — oOmiennanerapHas
o0ostouka 3emiu

84 |

Yuenue B. M. Bepnuaznckoro o H

—_—




Ne Tema ypoka KonuuecTBo yacos ‘ Hara DIEKTPOHHBIE
n/m Beero|[Kontponshsie|[Ipaktiueckue|A3YieHus|  mupposrre
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypchl
| H6noc¢)epe ‘
85 [[3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uocdepsr
86 |[KpyroBopOTHI BEIIECTB H 1
OMOreOXMMHUYECKUE IIUKITBI
87 ||3onanmpHOCTH OMOC(hepsl. OCHOBHBIC 1
OMOMBI CyIIIH
|88 HYCTOI‘/’I‘II/IBOCTB ounocdepnr 1 ‘
89 || Dxonmornyeckue Kpu3UChl U UX 1
MPUYMHBI
|90 ”BOSI[CI‘/'ICTBI/IC yenoBeka Ha Ouocdepy 1 ‘
91 ||AHTpOmOreHHoe BO3JeHCTBUE HA 1 1
paCTUTENbHBIN U KUBOTHBIA MU
|92 ”OxpaHa PUPOJTBI 1 ‘
93 ||OcHOBHBIE NPUHIIUIIBI YCTOWYHUBOTO 1
Pa3BUTHS YEJIOBEYECCTBA U TIPUPO/IBI
94 ||[PanioHanbHOE MPUPOIOTIOIH30BAHUE 1
U COXpaHeHHe OUOIOTHYECKOTO
pa3zHoo0paszus 3emin
95 ||O6001IEHNE TIO TEME 1
«MUKpO3BOTIONHUSA U €€ Pe3yIbTaThI»
96 ||O600mIEHNE TIO TEME 1
«MakpodBOTIONHUSA U €€ PE3yNIbTaThD)
97 ||OGob1eHnE O TEME 1
«[IporcxokIeHUE U PA3BUTHE KU3HU
Ha 3emiie»
98 ||O6o0b1IeHE IO TEME 1
«IIponcxoxeHne yenoBeKa —
AHTPOTIOTEHE3)»
99 ||O600mEeHNE IO TEME «IKOJIOTHS — 1
HayKa O B3aUMOOTHOIICHUSX
OpPTaHH3MOBY
100]|O6001enne mo Teme «OpraHu3Mbl U 1
cpena oOuTaHUs»
101||O60061meHue Mo TeMe «IKOTOTHS 1
BHJIOB Y ITOMYJISALIAN»
102||06061menue no teme «buocgepa — 1
ro0anbHast YKOCUCTEMAY
103||O00061eHre U cucTEMAaTH3AINAS 36
3HaHUH 3a Kypc «o011ast OMoIorHs»
OBIIEE KOJIMYECTBO YACOB I10 170 4 7.5
[TPO'PAMME
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