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THOACHHTEJ/IbHAA 3AIIHCKA

[Iporpamma no yuebnomy mnpeamery "buonorus” (manee - OHoyorusi) Ha YPOBHE CpeaHEro o0Imero
obpaszoBaHus pa3padorana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B
Poccmiickoit @enepaunmny, PI'OC COO, Konuenuuu npenogaBanusi yaeOHoro npeamera «buonorus» u
OCHOBHBIX NOJIOXKEHHH (henepaibHON pabodel mporpaMMbl BOCITUTAHUS.

Yuebnbiit npeamer «buonorusy yriyonénaoro yposHs msydenus (10—-11 kmaccel) sSBIsieTCs OXHUM
U3 KOMIIOHEHTOB MpeaMeTHoil oOmactu «EcrecTBeHHO-HayuHble mnpenMeTbl». COrylacHO IOJIOKEHHSIM
PI'OC COO npodunpHbIe yueOHbIE PEIMEThI, U3ydaeMble Ha yIIIyOJEHHOM YPOBHE, SIBIISIIOTCS] CIOCOOOM
mudpdepernnranny oOy4YeHHUs] Ha YpPOBHE cCpemHero odmero o0pasoBaHWs W TPU3BAHBI 00ECMEYHTH
NPEEMCTBEHHOCTb MEXXIY OCHOBHBIM OOIIMM, CPEOHHM OOLINM, CPEIHUM NPO(EeCCHOHANBHBIM U BBICLINM
oOpaszoBanueM. B To ke Bpemst KaXablil U3 3TUX Y4eOHBIX NMPEIMETOB NOJUKEH ObIThb OPUEHTHPOBAH Ha
NPUOPUTETHOE pELIeHHe OOpPa30BaTENIbHBIX, BOCHHUTATENbHBIX W PA3BUBAIOLIMX 33/1a4, CBSA3aHHBIX C
npodopueHTaneil OOyJalOmMXCs U CTUMYJIHPOBAHHEM HHTEpPeca K KOHKPETHOW O0NacTu Hay4dyHOro
3HAHWSI, CBSI3aHHOTO ¢ OMOIOTHEH, METUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEH, CTIOPTOM HJTH BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mipenmety "buosnorus" naér mpencraBjieHre O LEIH U 3a7a4ax HU3y4eHUs
yuebHOro npenmera «buonorus» Ha yriayOn€éHHOM ypoBHe, ompenenseT ods3arenbHOe (MHBAPHUAHTHOE)
NPEIMETHOE COAEPIKaHUE, €ro CTPYKTYPUPOBAaHHE IO pas3lielnaM M TeMaM, paclpeleseHHe Mo Kiaccam,
PEKOMEH/yeT TMOCIEeNOBATeIbHOCTh M3YYEHHUS y4eOHOro Marepuaja C ydéTOM MEXKIPEOMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOro mporecca, BO3PACTHBIX OCOOEHHOCTEH olOydaromuxcs. B
nporpaMMe 1o OWOJIOTHH Peasu30BaH MPUHLHI MPEEMCTBEHHOCTH C HM3Y4YeHHEM OHOJIOTMM Ha ypPOBHE
OCHOBHOrO obmero obpasoBanusi, Onaromapsi 4eMy NPOCMATPHUBAETCS HANPABICHHOCTb HA MOCIEAYHOLIEe
pa3BUTHE OHMOJOTMYECKHX 3HAHWN, OPHEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUS], SKOJIOTHYECKOT0 MBIIUICHUS, MTPEICTABICHUH O 310pOBOM 00pase KU3HM, Ha BOCTIUTAHHE
OepeKHOrO OTHOLIEHUS K OKpY’KaroIed NMpupoaHo cpene. B mporpamme mo OHONOrHM TakKe MOKa3aHbI
BO3MOXKHOCTH yueOHOro npeamera «buonorus» B peanmuzanun tpedosannit ®I'OC COO x mmaHUpyeMbIM
JMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ysbTaraM OOyueHHus 1 B (OPMHUPOBAHUN OCHOBHBIX
BU/IOB Y4eOHO-TTO3HABATEIBHON NEITEIbHOCTH O0YUAIOIIMXCs 0 OCBOCHHUIO COAEPIKaHUsS OMOIOTHYECKOTO
oOpa3oBaHUs HA YPOBHE CPeAHEro 001ero odpa3oBaHusl.

YuebHblli npeamer «buonorms» Ha ypoBHE cpegHero oOmero oOpa3oBaHUS 3aBepIIaeT
Ouonornyeckoe oOpa3oBaHHWE B LIKOJE W OPHEHTHUPOBAH HA pacUIMpeHHe U YriayOJieHHe 3HaHUi
00y4aroImuXcst O JKUBOM NPUPOAE, OCHOBAX MOJEKYJSIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHUOJOTHH H
OMONIOrUU Pa3BUTHS, TEHETUKH, CEJIEKIIMU, ONOTEXHOIOTHUH, YBOJIFOLIMOHHOTO YYEHHS U SKOJIOTHH.

Uzyuenue yueOHoro mpeamera «buosiorus» Ha yriayOJeHHOM YPOBHE OPHEHTHPOBAHO HA TIOATOTOBKY
00y4aroIuXCsl K MOCHEeNYomEeMy MOJIYYeHHI0 OMOJIOrHYecKoro oOpa3oBaHMs B By3ax U OPraHM3aLMAX
cpennero mpodeccuoHampHOro  obpasoBaHusi. (OCHOBY €ro COAEp)KaHUS COCTABISIET CHUCTEMa
OMONOTUYECKUX ~ 3HAHUH,  TOJYyYEHHBIX TpPU  HM3YYEHUH  OOYYaAIOIIMMHUCS  COOTBETCTBYIOIINX
CUCTEeMaTUYECKUX Pa3leoB OHMOJIOTUU Ha YPOBHE OCHOBHOro obmero odpasosanus, B 10—11 kimaccax stu
3HAHUS TIONy4alOT pa3BuTHe. Tak, paclupeHbl W YriyOneHbl OWOJNIOTHUECKHE 3HAHHWS O PACTEHHSIX,
JKUBOTHBIX, Tprdax, OakTepusx, OpraHu3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH, IOMOJHHUTEIbHO
BKJIFOYEHbI OHOJIOTHYECKHE CBENEHHUs] TPUKIAJHOTO W MOHMCKOBOTO XapakTepa, KOTOpPbE MOXKHO
UCITIOJIB30BAaTh KaK OPHUEHTHPBI U MOCJIEAYIoLero Beidopa mpodeccun. Bo3MolkHa TakKe HHTErparivst
OMONIOrNYECKUX 3HAHUI C COOTBETCTBYIOLIMMH 3HAHHMSIMHU, MOJYYEHHBIMH OOYYaIOIIUMHUCSA TPU HU3yUEHUH
¢bu3nKy, XUMHUH, Teorpapuu U MaTeMaTHUKH.

Ctpykrypa mporpammbl mo ydeOHOMy mpenMetry "buojorus" oTpakaeT CHCTEMHO-YPOBHEBBIM U
SBOJIFOLIMOHHBINA MOAXOBI K N3ydeHuto Onosyoruu. COoriacHO UM, U3YHarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTePHbIE U JKUBBIX CHCTEM PA3HOTO YPOBHS OPTaHU3aLMM, 3BOJIIOLMH OPraHMYECKOrOo MHUpa Ha
3emie, coXpaHeHHsl OHMONIOTMYeCKOro pasHooOpasusi miuaHeTel. Tak, B 10 kiacce M3ydarOTCs OCHOBBI
MOJIEKYJSIDHOW M KJIETOYHOH OWMOJIOTMH, SMOPUOJOTHH W OHOJIOTHHM PA3BUTHS, TEHETUKH M CEJIEKIIHH,
OMOTEXHOJIOTHH W CHHTETUYECKOW OWOJIOTHH, aKTyaU3HPYIOTCS 3HAHHS OOydaromuxcsi Mo OOTaHWKe,



300JIOTUH, aHATOMUH, (pu3uonornu venoseka. B 11 kimacce M3ydaroTCsl 3BOJIOLMOHHOE YYEHUE, OCHOBBI
SKOJIOTHH | yueHue o buochepe.

Yuebubiii npenmer «buonorus» npusBaH 00ecneYUTb OCBOCHHE OOYYAIOMUMUCS OUONOTMYECKUX
TEOPUM U 3aKOHOB, WJEH, MPUHLMIIOB U MPAaBUJI, JEXAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYy4YHOI
KapTUHBI MHpA, 3HAHUH O CTPOEHUH, MHOTrOOOpasMH M OCOOEHHOCTSIX KJIETKH, OpPTaHW3Ma, MOIYJISLUH,
OMOIIeHO3a, HKOCHCTEMBI, O BBINAIOIIUXCS HAYYHBIX JOCTHXKEHMSX, COBPEMEHHBIX HCCIEIOBAHUAX B
OMONOrUy, TMPUKIAIHBIX AacCMeKTax OWOJIOTHUeCKMX 3HaHWH. [ pasBUTHUS M NOAAEpIKaHUs WHTepeca
00y4aroImuxcst K OMONIOTUU HapsAy CO 3HAYUTENBbHBIM OOBEMOM TEOPETUYECKOTO MaTepHalia B CONEPIKaHUU
IPOTPaMMBbI 1O OUOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHS M Pa3BUTHS TOW UM MHOM
oOmacT OWONOTHH, BKJIAJOM OTEYECTBEHHbIX U 3apyOEKHBIX YYEHBIX B pELICHHE BaKHEHIINX
OMOJIOTMYECKUX M HKOJIOTHIECKUX MPodIem.

Lenp wusyuenust yueOHoro mpeamera «buosorus» Ha yriayONéHHOM YypOBHE — OBJIAJICHUE
00y4arOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIMOHAJIBHONH OPTaHU3aLuHU JKUBBIX CHCTEM PAa3HOTO PaHra u
npuodpeTeHne YMEHUH HCIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHMU HHTEPECA K ONMPEneNéHHOW o0nacTH
npodeCCHOHATBPHON NEATENIbHOCTH, CBA3aHHON ¢ Ouosorueil, mim K BbIOOpPY y4ueOHOTO 3aBENEHUs IS
NPOIOJKEHHsT OMOJIOTMYeCKOro 00pa3oBaHMUsI.

HocTmkenne 1enu usydeHust ydeOHoro mnpenmera «buonorms» Ha yriyOnéHHOM ypOBHE
o0ecreynBaeTCs pelIeHueM CIeAYIOMUX 3a1ad4:

OCBOEHHE 00YYarOIIUMUCS CUCTEMbI OMOJOrMYECKIX 3HAHUH: 00 OCHOBHBIX OMOJIOIMYECKUX TEOPHUSIX,
KOHLICTIMSAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpPaBHJAX, COCTABISIOMINUX COBPEMEHHYIO
€CTeCTBEHHO-HAyUHYI0 KAapTUHY MHpA, O CTPOSHHH, MHOrooOpa3suu M OCOOEHHOCTSIX OHOJOTHYECKHX
cucreM (KJIETKa, OPraHu3M, MOMyJBILMs, BHI, OWOreoumeHos, Omocdepa), O BBINAOLINXCS OTKPBITHIX H
COBPEMEHHBIX HCCIEOBAHUAX B OMOJIOTHY;

O3HAKOMJICHHE OOYYaroIIUXCsl C METOJAMH IIO3HAHUsSI JKUBOH TNPHUPONBI HCCIENOBATEIbCKUMU
METOJaMH OHOJIOTMYECKUX HayK (MOJIEKYJISIPHOH W KJIeTOYHOW Ouonoruu, 3MOpHOJOTHH U OHONOrHU
Pa3BUTHS, TEHETHKH U CEIEKINH, ONOTEXHOJIOTUH U CHHTETUYECKOH OMOJIOTHH, MAJICOHTOJIOTUH, SKOJIOTHH);
METOIaMH CaMOCTOSITEIbHOTO TMPOBEACHHsT OMOJIOTHYECKUX HCCIIEAOBAHUI B J1a0OpPaTOpUu U B MPHUPOIE
(HabnroneHue, U3MepPEHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE);

OBJIaIcHHE O0YUaAIOIINMHCS YMEHMSIMH. CAMOCTOSITENIbHO HAXOIUTh, aHAJTM3UPOBATh U MCIIOJb30BAThH
Ounojorndeckyro  MH(GOpPMAIMIO, TONB30BAThCS  OMOJOTHYECKOW TEPMHHOJOTHEH W CHMBOJIMKOMM,
yCTAHABJIMBATH CBSI3b MEXIY Pa3BUTHEM OHOJIOTUM W COLHAIBHO-3KOHOMHYECKUMH U 3KOJIOTHYECKUMH
npobjeMaMy 4eJIOBEUECTBA; OLICHUBATD MTOCIEICTBUS CBOCH AESITEIbHOCTH 110 OTHOIIEHHIO K OKPY KarOIIeH
NPUPOAHON cpene, COOCTBEHHOMY 3A0POBBIO W 3JOPOBBI0 OKPYJKAIOMIUX JHOAEH; OOOCHOBBIBATH H
cobmonare Mepbl NMPOQMIAKTUKA WH(PEKIMOHHBIX 3a00J€BaHWH, MpaBUja MOBEACHHS B NPUPONE H
obecriedeHns1 0€30MacCHOCTH COOCTBEHHOM JKU3HENEATENbHOCTH B UPE3BBIYAWHBIX CHTYaLUSX MPHUPOIHOTO U
TEXHOT€HHOT'O XapaKTepa; XapakTepU30BaTh COBPEMEHHbBIE HAYUHBIE OTKPBITH B 00JacTH OHONIOTHH;

pa3BuTHE Y 00yUYArOIINXCS] HHTEIJUIEKTYaJIbHBIX 1 TBOPUECKUX CIIOCOOHOCTEH B MPOLECCE 3HAKOMCTBA
C BBIJAIOIIUMUCS OTKPBITUSMH W COBPEMEHHBIMH HCCIEIOBAHUAMH B OWOJIOTHH, PEIIAeMBbIMH €10
npobjeMaMy, METOMNOJIOTHEH  OHOJOrMYeCKOro HMCCIENOBAHMS, MPOBENEHUS SKCIEPHUMEHTAIbHBIX
UCCIIEIOBAHMM, PELICHUs] ONOIOTHYECKUX 331a4, MOACIHNPOBAHHSA OMOJIOIHIECKHX OOBEKTOB M MPOIIECCOB;

BOCIIUTAHHE Y O0YYAIOIIMXCs] HEHHOCTHOTO OTHOLICHHS K *KMBOH MPUPOJIE B LIEJIOM U K OTACIbHBIM €€
O00BEKTaM M SIBJICHUSM, (POPMHUPOBAHHUE HKOJOTUYECKOH, T€HETHUECKOH IPaMOTHOCTH, OOIIEH KyJIbTyphI
NOBEICHHS B IPUPOAE; NHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUM,

npuodpereHne  OOYYarOIIMMHUCS  KOMIIETEHTHOCTH B  PAallMOHAIBHOM  MPHPOAOIOIB30BAHUU
(cobmronmeHre TpaBU TOBEACHHS B TPHPONE, OXPaHbI BHIOB, SKOCHUCTeM, OuOChepbl), COXpaHEHHUH
COOCTBEHHOTO 3/I0POBBS U 37J0POBbsI OKPY)KAIOIINX JIFOAEH (coOmoaennst Mep npoduiakTHKy 3a00neBaHuil,
obecriedeHne 0€30MaCHOCTH  JKMU3HENEATENbHOCTH B UYPE3BBYAMHBIX CUTYaLMsIX NPUPOAHOTO H
TEXHOTEHHOT'O XapakTepa) Ha OCHOBE HCIOJb30BaHUsSI OMOJOTHYECKUX 3HAHUNW U YMEHHI B TIOBCEIHEBHOM
KU3HH,



CO3MIaHUE YCJIOBHH JJII OCO3HAHHOTO BBIOOpa OOyHYarOIIMMUCS MHIWBUAYATBbHONH 00pa3oBaTeNbHON
TPAEKTOPUH, CIIOCOOCTBYIOIIEH MOCIenyIeMy MpopecCHOHATPHOMY CaMOOIIPENEICHUI0, B COOTBETCTBUU
C MHAUBHUYy ATbHBIMU MHTEPECAMH U TTIOTPEOHOCTSIMH PETHOHA.

OObwee yrcno 4acoB, OTBEEHHBIX HA M3y4YeHHE OUOJIOTHH Ha YrITyOJEHHOM YPOBHE CPEIHETO O0IIero
oOpazoBanus, cocrasinsier 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Henemo), B 11 knacce — 102 yaca (3
4aca B HEZIEITIO).

Otb6op opraHU3aIMOHHBIX (HOPM, METOIOB U CPENCTB OOyUYeHHs] OMOJIOTHH OCYINECTBIISIETCS C YIETOM
cnenn(UKU €ro CONEepKaHWs M HAIMPABICHHOCTH HA MPONOJDKEHHE OHOJOrHYecKoro oOpa3oBaHUs B
OPTaHU3aLMsIX CPEAHETO MPOPECCHOHATIBHOTO M BBICLIIETO 00Pa30BaHUS.

OO6s13aTenbHBIM YCIIOBHEM TTpH 00yUeHHH OMOJOrMU Ha yriayOJEHHOM YPOBHE SIBJIIETCSI MPOBEICHHE
nmadopaTopHbIX M mpakTHuecknx pador. Takke ydactue 0OydarOIMXCsl B BBINOJHEHUH MPOEKTHBIX H
yueOHO-HCCIEe0BATEIbCKIX PabOT, TEMAaTHKa KOTOPBIX OIPENENeTCs] YUUTENIEM Ha OCHOBE MMEHOLIHXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIAHBIX YCIOBUM.

CO/IEP’ZKAHHUE OFYYEHUA
10 KJIACC

CopepxaHue nporpamMMbl, BBIJENEHHOE KVPCUEOM, HE BXOOUT B IPOBEPKY TIOCYyAapCTBEHHOM
utorosoii arrecrauuu (I1A).

Tema 1. buojiorusi Kak HayKa

CoBpeMenHass Ouojorus — KOMIUIEKCHast Hayka. Kparkas ucTopus pa3BUTHS OHOJIOTHH.
buonornyeckne Haykum W u3ydaeMble UMH NpoOseMbl. DPyHHAaMEHTAbHBbIC, MPUKIATHBIE U TOUCKOBBIE
HAay4YHbIE UCCJICAOBAHUS B OMOJIOTHH.

3Hauenne Ouojormu B (HOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
IIpodeccun, cBszaHHble ¢ Oumonorueil. 3HaueHHe OHOJOTHHM B TMPAKTHYECKOW HESITEIbHOCTH YEJIOBEKA:
MEHMLIMHE, CEJbCKOM XO035I1ICTBE, MPOMBILIJIEHHOCTH, OXpaHe MPUPOABL

A eMoHCcTpaLuu

IMoptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. lapseii, . Mennens,
B. U. Bepuanckuii, 1. I1. ITasnos, 1. 1. Meunukos, H. . Basuios, H. B. Tumodees-Pecosckuii, k.
Yorcon, @. Kpuk, 1. K. benses.

Tabnuupl u cxembl: «CBsi3b OMONOTHUH ¢ APYTUMH HayKaMny, «CrcteMa OHOIOTHIECKUX HAYKY.

Tema 2. JKuBble cHCTeMBbI U HX H3YYEeHHE

JKuBble cucrembl Kak TmpeaMer usydeHust Ouosnornu. CBOWMCTBAa JKMBBIX CHUCTEM. €IHHCTBO
XUMHYECKOIO COCTaBa, JAUCKPETHOCTb U LEJOCTHOCTb, CJIOXHOCTb U YIOPSAOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOPTaHU3aLMs], CAMOBOCIIPOU3BEEHHUE, Pa3APaAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMy >KUBBIX CHUCTEM. MOJEKYJSPHBINA, KJIETOYHBIN, TKAHEBbIH, OPraHU3MEHHBbIN,
MOMYJISIIMOHHO-BUIOBOIA, SKOCHUCTEMHBIN (OmoreoLeHOTHYECKUT), OrocgepHBbIi. ITpoueccnl,
NPOUCXOSIINE B JKUBBIX cucreMax. OCHOBHBIE MpPHU3HAKH KUBOro. JKM3Hb Kak (popMa CyLIecTBOBAHUS
Matepun. Hayku, nzydarommue *K1uBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHu3aLlu.

Uzydenue xuBbIX cucteM. MeToasl Ononornyeckoi Hayku. Habmonerne, naMepeHue, SKCIepruMeHT,
cucreMatusanusi, meraananus. IloHaTne O 3aBUCUMON M He3aBUCUMOHN mepeMeHHOW. llnanuposanwue
skcriepumMenTa. IlocraHoBka W mposepka rumore3. Hynesas rumore3a. Ilomstue BbIOOpKkM H €€
IOCTOBEPHOCTh. Pazbpoc B Omonormuecknx AaHHbIX. OLEHKA JTOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTATOB.
IIpuunHbI NCKaXKeHMsI PE3yJIbTATOB dKcIepuMeHTa. IIoHsATHEe CTaTUCTUUECKOro TecTa.

A eMoHCcTpaL U

Tabmuier u cxembl: «OCHOBHBIC MIPU3HAKU KU3HNY, «buonorndeckue cucreMbr», « CBOWCTBA KUBOM
MaTepun», <Y pOBHU OpraHMU3aLUU KUBOH Npupoabn, «CTpoeHHe KUBOTHOHN KIETKN», « TKaHU JKUBOTHBIXY,
«CucTeMpl OpraHOB YEJIOBEUECKOT0 Opranmsmay, «buoreoneHosy», «buochepa», «MeTonbl U3yUeHUs KUBOH
MPUPOIBD).

ObopynoBanne: jabopatopHoe oOOpymOBaHME JUIsi TMPOBEIAEHUS HAOMIONEHUH, W3MEpPEHHid,
SKCIIEPUMEHTOB.



IpakTHueckas padora «lcronb30BaHNE PA3IUNIHBIX METOAOB IPH U3YYESHUHN JKUBBIX CHCTEMY.

Tema 3. buosorust KieTku

Knetka — cTpykTypHO-(pYHKIIMOHAbHAS €IUHUIA KUBOTrO. McTopus OTKpbITHS KieTku. PaboTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJNOKEHUS
COBPEMEHHOU KJIETOYHOH TEOPHUU.

Meronbl MOJIEKYJISIPHOW W KJIETOYHOW OHMOJIOTHH. MHKPOCKOMUs, Xpomarorpadusi, 3jieKTpodopes,
METO/I MEUYEHBIX aTOMOB, Tu(pdepeHIaTbHOe HeHTPU(PYTrHpOBaHNE, KYJIbTUBUPOBAHUE KJIETOK. H3yuenue
Quxcuposeannvix  K1emox. DNEKTpOHHast MuKpockornus. Kongorkansnas muxpockonus. Bumanvnoe
(MpudicusHenHoe) uzyyeHue Kiemox.

A eMoHCcTpaL U

IToptperter: P. I'yk, A. Jlesenryk, T. Illsann, M. Illnefinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOH MHKPOCKOID), «DJNEKTPOHHBIH MHKpOCKOm», «Mcropus pasButus
METO/IOB MHKPOCKOIIUI.

OGopynoBaHue: CBETOBOH  MHUKPOCKON, MHKPOIIPENapaTbl PACTHTENbHBIX, JKMBOTHBIX U
OaKTepUaTbHBIX KJIETOK.

IpakTnueckasn padora «/3ydeHre MeTOOB KJIETOUHOM Onooruun (xpomarorpadus, snexrpodopes,
mddepennmanbHoe nenTpudyruposanue, I1LIP)».

Tema 4. Xumnueckasi OpraHu3alnus KJIeTKH

XHUMHYECKUN COCTaB KJIETKH. Makpo-, MHUKpPO- U YyJIbTPAMHKPO3JEMEHThL. Boma u e€ ponp Kak
PacTBOPUTEIS, peareHTa, yuacTue B CTPYKTYPHUPOBAHHUH KIIETKH, TETUIOPETYJIIUU. MUHepalbHbIEe BEIECTBA
KJIETKH, X OMOJIOrn4ecKast poJib. PoJib KATHOHOB 1 aHUOHOB B KIIETKE.

Oprannueckre BellecTBa KJIETKU. buosormdeckue mosumepnl. benkn. AMHHOKHCIOTHBIH COCTaB
6enxoB. CtpykTypbl OenkoBoii mMosekynbl. IlepBuuHasi cTpykTypa Oenka, menTHIHAs CBsi3b. BTopuuHas,
TpeTUYHas1, 4YeTBepTHYHast CTPYKTypel Jlenarypamms. CsotictBa OenxoB. Knaccuduxanms Oenkos.
buonornyeckune pynkumnu 6enxos. lpuonsi.

YraeBoael. MOHOCAaXapHUbl, JUCAXAPUABL, OJUTrocaXxapyuabl v monucaxapuapl. OO MIaH CTPOSHHUS
U (PMBUKO-XMMHUYECKHE CBOWCTBA yIieBOAOB. bruonornueckne GpyHKIIUN yTIeBOAOB.

Jlununer. T'uppodunbHo-ruapododubie cpoiicTBa. Kiaccudukamuss nunuaos.  Tpuriavnepuasi,
docdomunuabl, BOCKH, crepounnl. buonorndeckne pyukumu nunugos. Obmue CBOHCTBA OHONOTHYECKUX
MeMOpaH — TeKy4eCTb, CIIOCOOHOCTh K CaMO3aMBIKAHHIO, ITOJTYTPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenue HyknenHoBbix kuciaoT. Hykneoruael. Ilpuniuun
komruiemenTapaoctu. Ilpasuno Yapradda. Ctpykrypa JAHK — nBoiiHas criupanb. MeCTOHAXOXKACHHUE U
ounonornyeckne pynkunn JJHK. Bunst PHK. @ynkunu PHK B kietke.

Crtpoenne monekyisl AT®. Makposprudeckue csisu B Mojiekysie AT®. buonornueckne QyHkmm
AT®. BoccraHOBIIEHHBIE MIEPEHOCYUKH, UX (PYHKLIUHN B KieTke. /[pyeue nyxieosuompugpochamer (HTD).
Cexsenuposanue JJHK. Memoowr cenomuru, mpanckpunmomuru, npomeomuxu.

CrtpyktypHast Owonorwmsa: Ouoxumudeckne W OHOPHU3MUECKHE HCCIEIOBAHUS COCTaBa U
NPOCTPAHCTBEHHON CTPYKTYpbl Omomonekyn. Mooenuposanue cmpykmyper u (ynkyuii OUOMONEKYI U UX
Komniekcos. Komnviomepnuiii Ouszaiin u opeanuyeckuti cunmes OUOMONEKY U UX HENPUPOOHBIX AHAIO206.

A eMoHCcTpaL U

IToptpeter: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Vunkunc, P. ®panxnun, @. Canrep, C. IIpy3unep.

Juarpammel. «PacrpeneneHne XHUMHYECKMX 3JIEMEHTOB B HEXUBOH mpupoae», «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B KUBOU NPUPOAEY.

Tabmuubt u cxembl: «llepuognueckas Tabnuma XUMHYECKHUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIbI
BOIbI», «BemecTBa B coctaBe OpraHm3MoBy», «CtpoeHue Monekynbl Oenka», «CTPyKTypbl OenKoBOiA
MOJIEKyJIb), «CTpoeHHe MOJIEKyJT yTieBoaoB», «CTpoeHne MOJeKy TUIUAOBY, «HyKJIeMHOBbIE KUCIOThD»,
«Ctpoenue monexkynbl ATO».

ObopynoBanne: XMUMUYECKast MOCy1a 1 000pyIOBaHHE.

JladopaTopuas padora «O0HapykeHHE OSIKOB ¢ TOMOIIBI) KAYECTBEHHBIX PEaKIIUiy.



JlaGopaTopHas padora «lccnenoBanne HYKJIEHHOBBIX KHCIIOT, BBIICJICHHBIX M3 KJIETOK Pa3IMYHBIX
OPTaHU3MOBY.

Tema S. Ctpoenue u GyHKIHH KJIETKH

Tunsl KIeTOK: 3yKapuoTHUyecKast U npokapuorudeckas. CTpykTypHO-(QpyHKIMOHAIbHbBIE 00pa30BaHMS
KIIETKHL.

Crtpoenne mnpokapuoTuueckoil kierku. Kierounas crenka Oaxtepuit u apxeir. OcobeHHOCTH
CTPOEHHsSI TeTepOTPOGHON M aBTOTPOPHON MNPOKAPUOTHUECKHUX KJIETOK. MEeCTO U pOjib MPOKAPHOT B
OuoueHo3ax.

Ctpoenne u (YHKIMOHMPOBAHHE DHYKAPHOTHUECKOW KkieTku. Ilmasmarumdeckas wmemOpaHa
(mmasmanemma). CTpykTypa Iuta3MaTH4eCKOW MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIA (auddysus, obneruénHas nud@ys3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopt). IlonynponunaemMocts MeMOpaHbl. PaboTa HaTpuii-KanneBoro Hacoca. JHIOLUTO3:
NUHOLMTO3, ¢(arommro3. Dk3ouuto3. Knerounas creHka. Ctpykrypa M (QyHKOUHM KJI€TOYHOH CTEHKH
pacTeHuii, rpudoB.

Huromnasma.  Lurozons.  Hurockenmer.  JABmxkeHue  uuroruiasmbel.  OpraHoWzIbl — KIETKH.
OnaOMEMOpaHHBIE OPTaHOMIbI KJIETKU: dHIomIazMarndeckast cetb (D11C), anmapat I'onbaxu, JH30COMBI,
ux crpoeHne u QpyHKIuH. B3auMoCBsA3p OOHOMEMOPAHHBIX OPraHOMAOB KJIeTKU. CTpOeHHe rpaHyJIsIpHOTO
perukynyma. Mexanusm nanpaenenus 6eaxoe ¢ I[C. CunTe3 pacTBOpUMBIX 0enkoB. CHHTE3 KIETOUHBIX
mMeMmOpaH. ['maakuil (arpaHyJsipHbIN) SHAOIUIA3MAaTHUECKUN peTukynyM. CekperopHas (QyHKIHs ammapara
Tonpxn. Moougurayus 6deaxoe 6 annapame ['onvooucu. Copmuposka 0Oeaxoe 6 annapame 1 onvodicu.
Tpancnopt BewecTs B kieTke. Bakyonu pactutenpHbIx kieTok. Knerounstii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHH, TUIACTHIBL. [Ipoucxodcoenie Mumoxouopuii u
nnacmuo. Cumouoeenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoerne 1 (QyHKIUH MUTOXOHIPHHA U
rtactu. [lepBudHbIe, BTOPUYHBIC U CIOXKHBIE TUIACTUABI (POTOCHHTE3UPYIOIIHUX 3yKapUOT. XJIOPOILIACTBI,
XPOMOIUIACTBI, JIEHKOMJIACTEI BBICUINX PACTEHUN.

HememOpannbie opranounbl kietku CtpoeHne W (QyHKIMHM HEMEMOpPAHHBIX OPTraHOWIOB KJIETKH.
Pubocomsl.  Ilpomesicymounvie  ¢unamenmsr. MuxkpopumaMeHTel. Axkmunogvie  MUKpOQuUIaMEHMbL.
MpieuHble  KIETKH. AKmuno6vie KOMHOHEHMbl Hembluieynsix Kiemok. Muxkpotpyboukn. Knerounerii
nenTp. CTpoeHue u ABIKEHUE JKI'YTHKOB U pecHUYeK. MUukpoTpyOouky nurormiasmel. Llentpuons. benku,
accoyuupoOBannbie ¢ MUKpOQUIAMeHmamu u Mukpompyooukamu. Momopnuie denxu.

Anpo. Obonouka siapa, XPOMATHH, KapHOIUIa3Ma, SIAPBIIKH, UX CTpOeHHe W (QyHKUWHU. SnepHbIit
OenkoBbIii MaTpukc. IIpocTpaHCTBEHHOE PACHIONOKEHHE XPOMOCOM B MHTEp(A3HOM siape. Iyxpomamun u
eemepoxpomamun. benku XpomatmHa — TUCTOHBL Jlunamuxa soepnoii 06onroyku 6 mumose. Sloepuutii
mpancnopm.

Knetounsle BrmoueHus. CpaBHHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTEIbHOH,
JKUBOTHOM, TpHOHON).

JeMoHCTpaLIMH

IToptpetrr: K.C. Mepesxkosckuii, JI. Maprynuc.

Tabmuubt u cxembl: «CTpOEHHE 3yKapUOTHYECKOW KIETKH», «CTpoeHHe >KUBOTHOH KIIETKNY,
«CtpoeHue pacTutenbHON KieTKn», «CTpoeHne MUTOXOHApPHUI», «Ampoy, «CTpoeHne NMpoKapuOTHUECKOH
KIIETKID.

OOGopynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIPENapaTbl PAaCTUTEIbHBIX, JXKHBOTHBIX KJIETOK,
MHKpOnpenapaThl 0akTepHaIbHBIX KIETOK.

JlaGopaTopHasi paGoTta «M3ydeHue CTpOEHUs KIETOK Pa3uiHbIX OPraHU3MOBY.

IpakTHuyeckas padora «3y4ueHne CBONCTB KJICTOUHOW MEMOPaHbD».

JlaGopaTopHas pabora «lccrenoBaHue ria3MoiIn3a U ACTIa3MOIN3a B PACTUTEIBHBIX KIETKAX).

IpakTHuyeckas padora «M3y4ueHne ABIDKEHHS LIUTOILIA3MbI B PACTHTENBbHBIX KJIETKAX).

Tema 6. O0meH BeliecTB M NpeBpaLeHHe JHEPTUH B KJIeTKe



ACCUMHWIISIINS U AUCCUMILISILIUS — IB€ CTOPOHBI MeTabomm3ma. Tumnel oOMeHa BEIecTB: aBTOTPO(HBIIH
U reTepoTpodHBI. YdacTHe KUCIOpona B OOMEHHBIX MPOLIECCaX. DHEPreTHUECKoe 00ECreueHne KIETKH:
npespaumieHne AT® B oOmeHHBIX mponeccax. PEepMEHTATHBHBIN XapakTep peakUuil KIETOYHOTO
Mmerabonm3ma. DepMeHThl, MX CTPOCHHME, CBOiicTBa M MexaHu3M neiictBusa. KodepmeHTsl. OTnndms
(bepMEHTOB OT HEOPTaHMYECKHX KaTaJu3aTOpOB. bemku-akTUBaTOpPbI U OENKH-UHTHOUTOPBL. 3aBUCUMOCTD
CKOPOCTH (PepPMEHTATUBHBIX PEAKLMIA OT PA3JIMYHBIX (PAKTOPOB.

[TepBuuHBIl CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. PoToCHHTE3. AHOKCUCEHHbIH U OKCULeHHbIN
gomocunmes y 6axmepuii. Ceemocodupaioujue nuUSMeHmsl U NUSMENMbl PeAKYUOHHO20 YyeHnmpa. Pomb
XJIOpOIIACTOB B mpouecce porocuuresa. CeroBass U TeMHoBast dasel. Pomodwsixanue, Cz, Cy u CAM-
muner  pomocunmesa. llponykTuBHOCTH (OTOCHHTE3a. BiusiHMe pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHte3. PasHooOpasme  OpraHM3MOB-XEMOCHHTETUKOB.  HUTPU(PHUIHPYIOLIHE  OakTepuwu,
Kene300akTepun, cepodaKkTepun, BOIOPOIHbIe OakTeprH. 3HAUEHNE XEMOCHUHTE3a.

AHaspoOHbIe opranu3mbl. Buner Oposkenust. IIponykTsl OpoKeHHS W MX UCMOJIB30BAHUE YEIOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK OOBEKTBI OMOTEXHOJIOTHH U BO30ynuTenn Oose3Hel.

AdpoOHbIE OpraHU3MBL JTarbl 3HEpreTudeckoro oomena. IloaroroBurenpHblil dTam [nmukomus —
OeCKHCIOPOAHOE PACLICTUIEHHE TITFOKO3BI.

buonornyeckoe OKHCIIEHHE, WJIM KJIETOYHOE JbIXxaHue. Ponb MHTOXOHApHH B Ipoleccax
Ouonornyeckoro okucieHus. Lluknndeckue peakuuu. OxucnurenbHoe (ochopunupoBanue. Iuepeus
membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonnoit ATD-cunmaser. IlpenmyiecrTsa
a3poOHOro MyTH 0OOMEHa BEIIeCTB nepen aHa3poOHbIM. D(PPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHa.

JAeMoHCcTpaLIMH

IToptperer: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuen,
I'. A 3aBap3uH.

Tabmuier 1 cxembl: «DotocuHTe3», «IHepreTudeckuil odmen», «buocunrtes Oenkay, «CTpoeHHe
bepmenTa», «XEeMOCHHTE3.

OOopynoBaHre: CBETOBOW MHKPOCKOMN, OOOpyIOBaHME [UIsl MPUTOTOBJIEHUS MOCTOSIHHBIX W
BPEMEHHBIX MUKPOIIPETAPaTOB.

JlaGopaTopHas padora «l3yueHue kaTanUTHIECKONW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIA3bI
VT KaTanasbl)».

JlaGopaTtopHas pabora «M3yueHne (GEpMEHTATHBHOIO pACINEIUICHHS NEPOKCHAAa BOAOpPOAA B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JladopaTopuas padora «CpaBHeHHE TIPOIECCOB (POTOCUHTE3a U XEMOCHHTE3aY.

JladopaTopuas padora «CpaBHEHHE POIIECCOB OPOKEHUSI U IbIXAHHSD.

Tema 7. HacneacTBeHHasi HH(popMaLus U peajn3anus eé B KJeTKe

Peakunn MatpudHOoro cuHresa. IIpUHINN KOMITIEMEHTAPHOCTH B PEAKLUSX MATPHUYHOTO CHUHTE3A.
Peanmzaumst HacnencTBeHHOW uHpoOpManuu. | 'eHeTHUeCKHMH KOX, €ro CBOWCTBAa. TpaHCKpuUnuus —
Matpuulbli cuHTe3 PHK. IIpuHuunbel TpaHCKpUNLIMU: KOMIUIEMEHTAPHOCTb, AHTUNAPAJUIEIBHOCTD,
acumMeTpuaHoCcTh. Cospesanue mampuunsvix PHK 6 sykapuomuueckoit kiemre. Hexooupyowue PHK.

Tpaucmsius u e€ stansl. Yyactue TpaHcnoptHbix PHK B OnocunTese Oenka. YcnoBusi OuocuHTe3a
oenka. KogupoBanue amuHOKUCIOT. Posb pubocom B OrocuHTese Oernka.

Coepemennvie npeocmasnenus o cmpoenuy 2enoe. OpraHn3zanns TeHOMa Y MPOKaAPHOT U 3YKapHOT.
Perymsiunss akTHBHOCTH reHOB y mpokapuotr. I'unoresa onepona (@. XKaxoO, XK. Mano). Monekyaspusie
MeXaHU3Mbl dKCHpeccuu 2eHos y sykapuom. Pons xpomamuna 6 peeynsyuu padbomsr 2enos. Perynsmys
OOMEHHBIX IPOIIECCOB B KieTKe. KiieTounblil romeocTas.

Bupychbl — HekneTouHble (OPMBI JKU3HU M OONMUTaTHBIE Mapa3utbl. CTPOCHHE MPOCTBIX M CIOXKHBIX
BUPYCOB, pPeTPOBHPYCOB, Oaktepuodaros. Kusmennwviii yuxn J[HK-cooepoicawux eupycos, PHK-
cooeparcawux eupycos, baxmepuoghaeos. Qopamuds mpancKpunyus, pesepmasd, unmeepasd.



Bupycheie 3aboneBanust denoBeka, kuBOTHBIX, pactermid. CIIMJ], COVID-19, coumanbHble U
MEIULUHCKHE TPOOIEMBI.

buounpopmamura: unmezpayus u awaiuz Gonvuiux maccueos («bigdata») cmpyxkmypruix
ouonocuveckux oannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. lIpocpammupyemoie (pynkyuu 6e1K06.
Cnocobvr 00cmasKu 1ekapcme.

A eMoHCcTpaLHU

IToptpersr: H. K. Koabuos, /. 1. UBaHOBCKMIA.

Tabnuubl u cxemsl: «brocunTes Genkay, «I'eneTnaeckuii komy, «Bupyce», «bakrepuodarny.

IIpakTnueckasn padora «CoznaHue MOAeNN BUPyCay.

Tema 8. ZKu3HeHHbIH LUK KJIETKH

Knerounsiii mukm, ero mepuoasl U perymsiuusa. MHtepdaza m muro3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B uHTEp(dasze. Iloaroroska kinerku k aeneHuro. IlpecuHreTndecknii (IIOCTMUTOTHYECKUN),
CHUHTETUYECKUH M MOCTCUHTETHUECKUH (TPEeMUTOTHUECKUI ) TEPHOABI HHTEP(a3bl.

Marpuunsbiii cunres JHK — pemnukauus. Ilpunnmner perumkxanuu JIHK: kommiemeHTapHOCTD,
MOJIYKOHCEPBATUBHBIM CUHTE3, AaHTHUNApAIENnbHOCTh. Mexanusm perukanuu  JIHK.  Xpomocomer
Crpoenue xpomocom. Tenomepsr u Tenomepasa. XpOMOCOMHBINA HAOOP KJIETKU — KapuOTHIl. JIUTIONAHbIN 1
rarIouIHbIH Habopbl XpoMocoM. ['oMonorudHbie XpoMocoMBl. 110710BbIe XPOMOCOMBIL.

Henenue kinetku — MuTo3. CTaauu MHUTO3a M MPOUCXONALIME B HUX Ipouecchl. TUMIbl MHUTO3A.
Kaproknnes u nutokunes. buojaornueckoe 3Ha4eHME MUTO34.

Perymsiunst MUTOTHYECKOTO LIMKJIA KieTKHU. [IporpamMmupyemast KieTouHasi THOeNb — aronTo3.

Knetounoe simpo, XpoMocombl, (YHKIMOHAJIbHAsE TIe€HOMHUKA. Mexanusmer  nponughepayuu,
oughghepenyuposku, cmapenus u 2ubenu kiemox. «l{ugposas xremxar — ouounpopmamuyeckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JAeMoHCcTpaL U

Tabmuier u cxembl: «KW3HEHHBINH LUK KIETKI», «Muto3y, «CTpoeHrne XpoMocom», «Perumkammst
JIHK».

ObGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenapaTel. «MHUTO3 B KJIETKaX KOPEIIKa JyKay.

JlaGopaTopHas padora «M3ydeHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHas paGora «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEINKa JIyKa (HA TOTOBBIX
MHKpOIpenapaTax)».

Tema 9. Ctpoenue u GyHKIHH OPraHU3MOB

buonornyeckoe pasHooOpasme opraHu3MoB. OIHOKJIETOYHBIE, KOJOHHAJIbHbIC, MHOTOKJIETOYHBIE
OpraHU3MBL

OCOOEHHOCTH CTPOEHHUs] M JKU3HENEATENbHOCTH OIHOKJIETOYHBIX OpPraHu3MOB. bakrtepuu, apxew,
OJTHOKJIETOYHBIE IPHUOBI, OTHOKJIETOUHBIE BOJOPOCIH, IPYTrHe NPOTHCTHL. KoMOHNaNbHbBIE OPraHU3MBlI.

B3anMocBs3b yacTell MHOTOKJIETOYHOIO opraHusma. TkaHu, OpraHel U CUCTEMbl OpraHoB. OpraHusm
Kak equHoe neioe. I'omeocras.

Txanu pacrenmit. Tumbl pacTUTENBHBIX TKaHei: oOpa3oBaTenbHAas, IMOKPOBHAS, IPOBOJSLIAS,
OCHOBHas1, MexaHu4deckas. OcOOEHHOCTH CTpPOeHHus, (QPYHKUMH M paCIONOKEHUS TKaHeH B OpraHax
pacTeHuil.

TkaHU S>KUBOTHBIX M YeNOBeKa. THUIbI XKUBOTHBIX TKaHEW: OSNUTEIMalbHAs, COEIMHUTENbHAs,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKIMI U PACIIONOKEHHUs] TKaHEH B OpraHax KMBOTHBIX H
YEJIOBEKA.

Opranbl. BereraTusHble 1 reHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB JKUBOTHBIX
U yesoBeka. @yHKIMU OPraHOB U CUCTEM OPIraHOB.

Onopa Ttena opranusmoB. Kapkac pacreHuil. CkeneTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHblll 1 BHYTpeHHUI ckeneT. CTpOeHHe U TUIIbl COEIUHEHUs] KOCTeH.



JIBi>keHHEe OpraHu3MOB. JIBIKEHHME OIHOKIETOYHBIX OpPraHM3MOB. aMEOOHMAHOE, JKIYTHKOBOE,
pecHu4HOe. /[BHKEHHE MHOTIOKJIETOYHBIX PAaCTEHMI: TPONM3MbI U HACTUM. [IBHMKE€HHME MHOTOKJIETOYHBIX
JKUBOTHBIX U Y€JIOBEKa: MbIlieyHast cucrema. Peduiexc. CxeneTHble MBI U UX paboTa.

IIutanue opranu3mos. llornomenre BOARI, YINIEKUCIIOrO ra3a U MUHEPAJIBbHBIX BEIIECTB PACTEHUSIMU.
Ilutanne >kUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPHUKJIETOYHOE MNHINEeBapeHHe. llutaHne NO3BOHOYHBIX
JKUBOTHBIX. OTHeNbl MuiieBapuTeNbHOro Tpakra. IlnmesaputenbHble kenessl. [IuimesapurenbHas cucrema
YeJOBeKa.

Hpixanne opranu3MoB. Jlpixanuwe pacrteHuil. Jlpixanue kuBOTHBIX. Juddysusi razos uepes
MOBEpXHOCTh KieTku. KoxkHoe nbixaHue. JlpIxatenbHash MOBEPXHOCTh. JKabepHOoe W JIErOYHOE JbIXaHHUE.
JlpixaHHe II03BOHOYHBIX JKHBOTHBIX U YeJOBEeKa. OBOJIOLUOHHOE VYCJIOXHEHHE CTPOEHUs JIErKux
MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cucTeMa 4enoBeka. MexXxaHM3M BEHTWIALMM JIETKUX y OTUL U
MIIeKOnUTaroIx. Perymsinus apixanus. [[pxarenabHbie 0OBEMBIL.

TpancnopT BemecTs y OpPraHu3MOB. TpaHCHOPTHBIE CHUCTEMbI pacTeHUi. TpaHCHIOPT BELIECTB Yy
’KUBOTHBIX. KpoBeHOCHass cucrtemMa u e€ opranbel. KpoBeHOCHast CUCTEMa IO3BOHOYHBIX JKMBOTHBIX H
yenoseka. Cepaue, KPOBEHOCHbIE COCYAbl U KpoBb. Kpyru kpoBooOpalieHns. IBOMOLUOHHBIE YCIOKHEHUS
CTPOEHUS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KMBOTHBIX. PaboTa cepaia u e€ peryJsisius.

Brinenenue y opranusmoB. Brinenenue y pacteHuil. Boinenenue y kuBOTHbIX. COKpaTHUTENbHbIE
Bakyonu. Opranel BeigeneHus. @unbTpanus, cekpeunss U oOpaTHOE BCACHIBAHHE KaK MEXaHU3MBI Pa0OThI
opraHoB BbiieneHusi. CBsi3b MOJIOCTH Teja ¢ KPOBEHOCHOW U BBIAEIUTENbHONW cucTteMamu. Boiaenenue y
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Iloukn. Ctpoerne n ¢yHkuuoHupoBanue Hedpona. OOpasoBaHue
MOYH y Y€JIOBEKA.

3amuTa y OpraHu3MOB. 3alUTa Yy OAHOKJETOYHBIX OpraHu3MoB. Cnopbl OakTepuil M IMCTHI
npocTeifmux. 3amura y MHOTOKJeTouHbIX pacteHuil. Kyrtukyma. Cpencrsa macCUBHOW M XUMHUYECKOMN
3amuTel. PUTOHUUABL

3amuTa y MHOTOKJIETOUHBIX JXKMBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3alluTa OpraHu3Ma OT
Oonezneli. MMMyHHas cucreMa dYenoBeka. KJETOUHBI M TyMOpajbHBIE MMMYHUTET. BpOXnEHHBIA H
npuoOpeTéHHbIN cienupuuecKnii IMMyHHUTET. Teopus KJIIOHAIbHO-CeNeKTHBHOrO nMMmyranTeTa (I1. Dprux,
@®. M. beprer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posb BpOXKIEHHOIO UMMYHHUTETA B
Pa3BUTHH CHCTEMHBIX 3a00JI€BaHHHA.

PazgpaxumocTs M peryiasiuus y OpraHusMoB. Pa3apakumMoCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PaznpaxxumMocTe U peryisinus y pacTeHuil. POCTOBbIE BeleCTBa U UX 3HAYCHHE.

HepeHast cucrema u pedieKTOpHas peryysiinus y SKUBOTHbIX. HepBHas cuctemMa M €€ OTHENBI.
DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUsT HEPBHON CHUCTEMBl y >KUBOTHBIX. OTHenbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pediexkropHas nyra. besyciaoBHbie U yCIOBHBIE pedIIeKChI.

I'ymopanpHas peryisiuus U SHIOKPHUHHAs CHCTEMAa JKMBOTHBIX U 4desioBeka. JKenesbl SHIOKPUHHON
CUCTEeMBbl M HUX TOPMOHBL [lelicTBUe TOpPMOHOB. B3anMOCBA3b HEPBHOH W SHIOKPUHHON CHCTEM.
lunoranamo-runogusapHas CucTeMa.

A eMoHCcTpaLuu

IToptper: U. I1. ITaBnos.

Tabmuubl n cxembl: «OAHOKIETOUHbIE BOIOPOCII», «MHOTOKJIETOUHBIE BOJOpOCIN», «bakTepuny,
«IIpocreiimuey», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTeMbl OpPraHOB ITO3BOHOYHBIX JKUBOTHBIXY,
«BryTpeHHee crpoeHne HacekoMbix», «Tkanu pacreHui», «KopHeBble cuctembr», «CTpoeHHe cTels»,
«CTpoeHue IUCTOBONW IUACTUHKW», «TkaHu >KUBOTHBIX», «CkeneT uenoBeka», «llumesapurenbHas
cucrema», «KposeHocHas cucrtemay, «/IprxarenpHas cucrema», «HepsHasa cuctema», «Koxa», «MplleuHas
cucrema», «BrigenurenbHas cucreMa», « JHAOKpUHHAs cucteMay, «CTpoeHne MbIuLby, «MMMmyHUTET?,
«KumeuHonosnocTHeie», «CxeMa NMUTaHUs pacTeHUiD», «KKpOBEHOCHbBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue runpel», «CtpoeHue mnaHapuw», «BHyTpeHHee cTpoeHue noxaeBoro 4depssi», «HepHas
cucreMa poidy», «HepsHas cucrema nsrymkmn», «Hepsras cucrema npecMbIkaromuxcs», «HepBras cucrema
iy, «HepsHast cucrema muekonurarommxy, « Hepsaas cucrema uenoekay, «Peduexcy.



OGopynoBaHue:  CBETOBOW  MHKPOCKOI,  MHKpPONpEnapaTbl  ONHOKJIETOYHBIX  OPTaHU3MOB,
MHUKpOTpenaparbl TKaHell, pakOBUHbI MOJUIIOCKOB, KOJUJIEKLUH HACEKOMBIX, WIJIOKOXHUX, JKUBBIE
SK3EMILISIPbI KOMHATHBIX PACTEHMI, repOapuu pacTeHUI pa3HbIX OTAEJIOB, BIAXKHBIE MPENapaThl JKUBOTHBIX,
CKEJIEThI TO3BOHOYHBIX, KOJUIEKIUH OECITO3BOHOYHBIX JKHBOTHBIX, CKEJIET HEJIOBEKa, 00OpyIOBaHHME IS
JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOTO INMUTAHHS PACTEHUH, PACIICIJICHHUs Kpaxmaja u OeJKOB TOA
neiictBueM (hepMEHTOB, OOOPYAOBaHUE Il TEMOHCTPALMU ONBITOB 10 M3MEPEHHIO KM3HEHHOW EMKOCTH
JErKUX, MEXaHW3Ma JAbIXaTeJbHbIX ABM)KEHUHN, MOJEIN FOJIOBHOIO MO3Ia Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopuas padora «/13ydeHne TkaHel pacTeHUI.

JlaGopaTopHas padora «13yueHne TkaHel KUBOTHBIXY.

JlaGopaTopHas padora «13yueHne OpraHoOB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHHe U PA3BHTHE OPTAaHH3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe (BKIIIOYas BEreTaTUBHOE) U MOJIOBOe. Buabl 6ecronoro
Pa3MHOXKEHUS: IOYKOBAHUE, CIIOPYJSILKS, (PparMeHTaLs], KIOHUPOBAaHHE.

ITonosoe pasmHoxkeHue. Ilonosele kieTku, uau ramerbl. Meiio3. Craguu Mebiosa. IloBenenue
XpoMmocoM B Meiose. Kpoccunrosep. buonorudeckuii CMbIC Meio3a M MOJIOBOro npouecca. Meios u ero
MECTO B )KM3HEHHOM LIUKJI€ OPTaHU3MOB.

[IpenzaponsimeBoe pasButHe. lamerorenes y »KUBOTHBIX. IlomoBble skemesbl. OOpasoBanue u
pa3BUTHE NOJIOBBIX kj1eToK. Criepmarorenes u ooretes. CTpoeHHe MOJNOBBIX KIIETOK.

OmutonoTBOpeHne 1 S>MOPHOHAIBHOE Pa3BUTHE XKUBOTHBIX. CrOCOOBI OIMJIOAOTBOPEHMS: HAPYIKHOE,
BHyTpeHHee. [lapreHorenes.

WUnnuBunyanpHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONOrHs — Hayka O pPasBUTHH
opranusMoB. Mopghozenes — oona uz enasusix npobaem samopuonoeuu. Konyenyusa mopghoeenos u mooenu
mopgpozenesza. Ctanun >MOpHOreHe3a JKUBOTHBIX (Ha mpumMepe Jarymku). Jpodnenne. Tumbl npobneHmus.
Jemepmunuposannoe u nedepmunuposannoe opooaenue. bracmyna, munvt oaacmyn. OcoOGeHHOCTH
OpoOJeHNUsT MIIEKOTIMTAIOIINX. 3apOABIIEBbIe JIUCTKU (TacTpysisinusi). 3akiagka OpPraHOB M TKaHEW W3
3apOJBILIEBBIX JIMCTKOB. B3aMMHOE BIHMSHHE 4YacTedl pa3BUBAIOIIErOCs 3aponbima (3MOpHOHANbHAS
MHAYKIHS). 3aKiIajKa IJIaHa CTPOSHHSI KMBOTHOTO KaK Pe3yJbTaT HePapXHUECKUX B3aUMOACHCTBUI I'€HOB.
Brnusiare Ha 5MOpHOHATIBPHOE Pa3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAKOIIECH Cpembl.

Poct u pasButme xuBoTHBIX. [locTamOpuonaneHbI mepuon. IlpsmMoe u HempsMoe pasBHUTHE.
PazButrne ¢ meramopdo3oM y O€CrO3BOHOYHBIX M IMO3BOHOUHBIX JKUBOTHBIX. bHonormueckoe 3HaueHHe
NPSIMOTO M HENPsSIMOTO Pa3BUTHsL, MX paclpocTpaHeHue B npupope. Tumbl pocTa >KUBOTHBIX. dakTopbl
PeryJsiMM POCTa JKUBOTHBIX W dYenoBeka. CTamuu MOCTIMOPHOHAIBHOIO PAa3BUTUSl Y JKMBOTHBIX H
yenoseka. [lepuoaer oHTOreHe3a uenoBeka. CTapeHne U CMePTh Kak OMOJIOrHYeCKHe MPOIECChL.

Pasmuoxenue u passurue pactrenuil. ['amerodur u copodur. Merio3 B )KU3HEHHOM IHKJIE PACTEHUH.
OOpasoBaHue crop B mporecce Meio3a. [amerorenes y pacrteHuil. OTJIONOTBOPEHHE W Pa3BHTHE
PaCTUTENBHBIX OPraHU3MOB. J[BOHHOE OIJIOAOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHn3MBbI peryisLiud OHTOT€He3a Y paCTEeHUI U KUBOTHBIX.

A eMoHCcTpaLuu

IToptpeter: C. I'. HaBamun, X. HIneman.

Tabmuubt u cxembl: «BereratuBHoe pasMHOKeHHe», «Tumbel 0Oecrmosoro pasMHOXKEHHUS,
«Pa3sMHOXEHHE XJIaMUOOMOHaAbl», «Pa3MHOXXEHUE 3BrJeHb», «Pa3sMHOXeHUe ruape», «Menosy,
«Xpomocomel», «l'amerorenes», «CTpoeHue sANHLEKIETKH U crepmartozouaa», «OCHOBHblE CTaauU
oHroreHesza», «IIpsimoe u Henpsmoe passutue», «PasButHe Mailckoro sxyka», «Passutue capaH4mwy,
«PasButue Jsrymku», «J/IpoiiHoe OMIONOTBOpEHHE Y LBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
ONHOAOJBHBIX U ABYJAOJBHBIX PAaCTeHMID», «KM3HEHHBIA LMK MOPCKOH KamycTbl», «KW3HEHHBIM LUKI
Mxa», « KM3HEHHBIN LUK NANOPOTHUKA», « KU3HEHHBINA LUK COCHBDY.

OOGopynoBanne: CBETOBOH MHKPOCKOI, MHUKPOIPENapaThl SIMIEKIETOK M CIIEPMATO30UAOB, MOJEINb
«IMKJ pa3BUTHS JIATYIIKH.



JlaGopaTopHas paGora «M3ydyeHue CTpOeHUs NOJOBBIX KJIETOK HAa FTOTOBBIX MUKPOIpenapaTaxy.
IIpakTnueckasn padora «BpIsiBIeHNE MPU3HAKOB CXOACTBA 3apOAbIIIEH MO3BOHOYHBIX KHUBOTHBIXY.
JlaGopaTopnasi pabora «CTpoeHMe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHH3MOB

HcTtopust CTaHOBJIEHUS U Pa3BUTHs TeHETHKH Kak Hayku. Paborel I'. Menpens, I'. ne ®pwusa, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HbIX B pasButuu reHeruku. Paborsr H. K. Konberosa, H. M. Basuiosa,
A. H. benozepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OcCHOBHBIE T€HETHYECKHE TOHATUS U CHUMBOJBL [ 'OMOJOrHMYHBIE XPOMOCOMBI, ajjejbHblE TEHBI,
anbTepHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIM MPHU3HAK, TOMO3UIOTa, ME€TEPO3UroTa, YUCTasl
auHUS, THOpuAbl, reHotun, ¢eHoturn. OCHOBHbIE  METOAbl TI€HETHKH: TUOPHIOJIOTHYECKUH,
LUTOJIOTHYECKUH, MOJIEKYJISIPHO-T€HETUYECKUM.

JAeMoHCcTpaLuu

[Moptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H. benozepckuii,
I'. 1. Kapnieuenko, FO. A. ®ununienko, H. B. Tumodeen-Pecopckuii.

Tabnuupl 1 cxembl: «MeToabl reHeTUKIY», «CXEeMbI CKPELTUBAHMS.

JladopaTopnas padora «/lpo3oduia kak OOBEKT Fr€HETHIECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuanne. [lepBbiii 3akoH MeHzenst — 3aKOH eAMHO00pa3nsi THOPHIOB MEPBOTO
nokoJienusi. IlpaBuno nomuHupoBaHusa. BTopoil 3akoH MeHpaens — 3aKOH paclleIUICHUsT NPU3HAKOB.
IuTonmornueckue OCHOBbBI MOHOTHOPHUIAHOTO CKpeIiuBaHus. | MrmoTes3a 4McTOThI ramMer.

AHanmuzupyromee CkpemuBaHue. [IpoMexyTouHbINl XapakTep HaclenoBaHUs. Paciieruienue
MIPU3HAKOB MPU HEMOJHOM JOMHUHHPOBAHUU.

HuruOpunHoe ckpemuBanue. Tpetuidi 3akoH MeHzaenss — 3aKOH HE3aBHUCHUMOIO HACJEIOBaHUS
npu3HaKoB. L{uTomornueckne OCHOBBI UTHOPUTHOTO CKPEIUBAHHSL.

CuennenHoe HacnenoBaHue npusHakoB. PabGoter T. Moprana. CuernjieHHOe HacjenOBaHUE TE€HOB,
HapylleHHe CLeTIEHUs] MeXly reHaMHi. X pOMOCOMHasl TEOpUsl HACJI€ICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M ONpeNEIeHUs 1oja. AyTOCOMBI U MOJOBbIE XPOMOCOMBL
I'omorameTHbIli U reTeporameTHbill mos. ['eHeTHueckass CTpykTypa MOJOBBIX xpomocoMm. Hacnenosanue
MIPU3HAKOB, CLIETIJIEHHBIX C [TOJIOM.

I'enorun xak nenoctHas cucrtema. [lneiiorponus — MHOXKECTBEHHOE eCTBHUE reHa. MHOKECTBEHHBII
annenusMm. BzaumonelictBue HeansienbHbIX reHoB. KommiemMenTapHocTs. Jnucras. [lonumepus.

I'eneTndeckuii KOHTPOJb PA3BUTHSI PACTEHUH, JKUBOTHBIX M YEJIOBEKA, a TaKke (PU3MOJOTHYECKUX
NPOIIECCOB, MOBEIEHUSI M KOTHUTUBHBIX (pyHKIuH. ['eHeTHueckne MexaHN3Mbl CUMOMOreHe3a, MEXaHU3MbI
B3aUMOJIEHCTBHSA «XO35MH — MApasuT» U «XO3UH — MHUKPOOMOM». I'€HeTHuYecKue acrieKTbl KOHTPOJS U
M3MEHEHUs] HACIeICTBEHHOH HH(OPMALIH B TOKOJICHUSX KJIETOK M OPTaHU3MOB.

A eMoHCcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuubt u cxembr: «IlepBblii u BTOpoHl 3akoHBl MeHpens», «Tperuit 3akoH MeHaensay,
«AHanuzupyrollee ckpeuiBanue», «HenonHoe nomuHuposanue», «ClernaeHHOe Hacle0BaHe PHU3HaKOB
y apozoduney, «I eHernka nona», «Kapuorumn uenoseka», «Kapuorun apozoduinsn, «KaproTum nTULb,
«MHOXECTBEHHBIHN aienu3m», «B3auMoaecTBie reHOBY.

ObopynoBarne: MOZENb JJIsl IEMOHCTPALIMH 3aKOHOB €IMHOO0pa3usi THOPUIOB MEPBOTO MOKOJEHUS U
pacleruieHus MPU3HAKOB, MOAENb Il NEMOHCTpALMU 3aKOHA HE3aBUCHMOIO HacleOBaHMs MPU3HAKOB,
MoOJedb JUIsl  JEMOHCTpPAallMM  CLEIUIEHHOTO  HAacCJleJOBaHUsl IPU3HAKOB, CBETOBON  MMKPOCKOII,
MHKponpenapart: «/{pozodpunay.

IpakTHueckas padora «M3ydeHne pe3ynbTaTOB MOHOTHOPHUAHOTO CKPEIIUBAHUS Y IPO30(DUIBDY.

IpakTHueckas padora «M3yyeHne pe3ynbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HITBD.

Tema 13. 3aKkoHOMepHOCTH H3MEHYHBOCTH



BsaumopeiictBue reHotuna u cpenbl npu GopmupoBaHuH (eHoTuna. M3MeHUYMBOCTb NPU3HAKOB.
KauecTBeHHbIE U KONMYECTBEHHBIE MPU3HAKU. Buabl NI3MEHYNMBOCTH: HEHACIEACTBEHHAsI U HACJIECTBEHHAS.

MonudukanuoHHasT HU3MEHYMBOCTb. Pomb  cpenbl B (OPMHPOBAHMUM — MOAM(PHUKAIMOHHON
n3MeHunBocTH. Hopma peaxiun mpusHaka. BapuanuonHsiil psa u BapuarmonHas kpusas (B. MoranHceH).
CroiicTBa MOAU(PHUKAMOHHONH H3MEHYHUBOCTH.

I'enoTunuyeckas n3mMeHUnBOCTb. CBONCTBA FEHOTUITNYECKOW U3MEHUYMBOCTH. BUbI reHOTUINYECKOH
U3MEHYNBOCTU. KOMOWHATHBHAS, MyTALIMOHHAS.

KomOuHaTiBHAsT W3MEHYHMBOCTb. MeHo3 U TIOJNOBOW MPOLECC — OCHOBA KOMOWHATHBHOMW
U3MEHYHUBOCTU. PoOiib KOMOWHATHBHONW M3MEHYMBOCTH B CO3/JaHUM T€HETHYECKOro pa3HooOpasus B
npenesax OJHOrO BUJA.

MyTauuroHHas U3MEHUYUBOCTb. BUIbI MyTaluii: reHHble, XPOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHbIE U
UHAYLUPOBaHHbIE MyTauuu. fnepHbple U LUTOIUIa3MaThueckue MyTanuu. ComaTuueckue M IOJIOBbIE
MyTauuu. [IpudunHbl BOSHUKHOBEHUST MyTallMil. MyTareHsl U UX BIUSHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTHU
MYTallIOHHOTO TIpoLecca. 3aKOH TOMOJOIMYECKHX pSAOB B HaclencTBeHHoHW wu3MmeHunsoctn (H.M.
Baswunos). BHesinepHas H3MEHUNBOCTD U HACJIEACTBEHHOCTD.

Onueenemura u dSNULEHOMUKA, POJIb SNULEHEMUYECKUX (PAKMOPOE 6 HACTEO06AHUU U USMEHYUBOCHIU
henomunuuecKux NPU3HAKOS y OP2AHUMOS.

A eMoHCcTpaL U

Iloptpersr: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuier 1 cxembl: « BUIbl H3MEHUUBOCTH», « MonudukaoHHas U3MeHIUBOCTLY, «KomMOMHaTUBHAS
U3MEHYUBOCTB», «Metio3», «OmmonorBopenue», «l eHeTndeckue 3a0oNieBaHUS YeIOBeKa», «Bumbl
MyTaLUn.

ObopynoBanue: XUBble U repOapHbIe 3K3eMIUIPbl KOMHATHBIX pacTeHui, pucyHku (dortorpadum)
JKUBOTHBIX C Pa3JIMYHBIMU BUJAMHU U3MEHUYUBOCTH.

JladopaTopunas paGora «VccrenoBaHne 3aKOHOMEPHOCTEW MOAU(PUKALMOHHOW W3MEHYHUBOCTH.
ITocTpoenne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

IpakTHueckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITIPENapaTax ).

Tema 14. I'eneTuKa 4e10BeKa

Kapunotun udenoseka. MexayHapogHas NOporpaMMa HCCIEIOBaHMs T€HOMa 4ejnoBeka. Meroasl
U3yUYCHHs] TE€HETHKH YEeJOBEKA. TI'eHEaJOrMYecKuil, OJIM3HELOBBIH, HUTOI€HETHYECKUH, MOMyJISILIMOHHO-
CTaTUCTUYECKUH, MOJeKyJspHO-reHeTudeckuii. CoBpeMeHHOE OmpefeseHne TI'eHOTHMA: IOJHOTE€HOMHOE
CEKBCHUpPOBAHUE, TE€HOTUNHPOBaHMWE, B TOM unciae ¢ nomombio [IP-ananusza. HacnencrBeHHbIE
3a0oneBaHust 4enoBeka. ['€HHbIE M XPOMOCOMHBIE OOJNE3HM 4YeloBeka. BOJNe3HM ¢ HaclenCTBEHHOH
MPEIpPacoNOKEHHOCThIO. 3HAU€HNE MEAUIIMHCKON N'€HEeTUKH B NIPEJOTBPALICHUN U JIEYeHUH T'€HEeTUYECKUX
3a0oneBaHmii dYenmoBeka. MenuUKO-reHeTH4eckoe KOHCyJbTHpoBaHue. CTBoJOBble KieTKH. [loHsTne
«TE€HETUYECKOTO TIpy3a». ITUYECKHE AaCIeKThl HCCIeNOBAHWN B OOJNACTH PENAaKTUPOBAHUS T€HOMA H
CTBOJIOBBIX KJIETOK.

I'enerndeckue (HaKkTOPBI MOBBIIEHHON YyBCTBUTENIBHOCTH Y€JIOBEKA K (PU3UIECKOMY U XMMHUYECKOMY
3arpsI3HEHUIO OKpY KaroIen cpenbl. ['eHeTndeckas npeapacnoloKeHHOCTh YEJI0BEKA K MaTOJIOTUsM.

A eMoHCcTpaL U

Tabmuubt u  cxembl: «Kapuotun denmoseka», «MeToAbl M3YYEHUSI TEHETUKH YEJIOBEKaY,
«['enernueckne 3a001€BaHNS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHne U aHAJIU3 POAOCIOBHON.

Tema 15. Cenexnusi opranuzmMon

JlomecTukauus U celekius. 3apoxkaeHue celekiuu U noMmectukauuu. Yuenue H. M. Basunosa o
LleHTpax mMpouUCXOXAEHUs U MHOrooOpasusi KyJbTYPHBIX pacTeHud. Pojib cenekiuu B CO3MaHUU COPTOB
pacTeHuil U Mopoj >KUBOTHBIX. COpT, Mopona, mTamMM. 3aKOH MOMOJIOTHYECKUX PSAAOB B HACJIEACTBEHHOMN
usmenunBoctu H. Y. Bapuiosa, ero 3HaueHUe JJIs1 CEJICKLIMOHHON padoThI.



Mertons! cenekuoHHON padotel. McKyccTBeHHBIH OTOOp: MAacCOBBIH M WHAMBHUAYAJIbHBIH. DTarbl
KOMOWHAIIMOHHON cenekun. McnbiTanne npousBoauTesel mo noroMcty. OTOOp Mo reHOTHITY ¢ TOMOIIBIO
OLIEHKU (peHOTHUTA TTOTOMCTBA U OTOOP MO FeHOTHUIY ¢ moMoInbo ananu3a JJHK.

HckyccTBEHHBII MyTareHe3 Kak METOJ CeNIeKIHOHHOW padoThl. PaanalMOHHBIA W XUMHUYECKUH
MyTareHe3 Kak HCTOYHHUK MYTalMil y KyJbTypHbIX (opM oOpraHu3MoB. Hcnosp30BaHHE T'€HOMHOTO
pPEeIaKTUPOBAHMA U METONOB peKOMOMHAHTHBIX JJHK niist moyueHust HCXOQHOTro MaTepuata sl CENEKIIUH.

[Tonyuenne monmuruionoB. BHyTpuBunosast rudbpunusanusi. bin3kopoacTBEHHOE CKPEIMBAHUE, HIIH
uHOpunuHT. HepoacTBeHHOE CKpelBaHue, UM ayTOpUANHT. I'eTepo3uc u ero mpuunHbl. Mcmnonb3oBanue
rereposuca B cenekuuu. Otnanénnas rubpupusanus. [Ipeononenne Oecruionns MEKBUIOBBIX THOPUIOB.
JIOCTYDKEHHMSI CENeKLIMY PACTEHUN 1 JKUBOTHBIX. «3e1€HAs PeGONIOYUA Y.

CoxpaHeHne U U3yUeHUE T'€HETUUYECKUX PECYPCOB KyJbTYPHBIX PACTEHUN U UX JUKUX poauued Auns
CO3MIaHMsI HOBBIX COPTOB M THUOPUAOB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp. H3yuenue, coxpaunenue u
YHpAsIeHe 2eHemUYeCKUMU pPecypcamit CeIbCKOXO3ANCMEEHHbIX U HPOMbBICAOGLIX IHCUBOMHBIX 6 UYeJIAX
VAYYWEHUS. CYuecmeylouux 1 CO30aHUsL HOBbIX NOPOO, JTUHUE U KPOCCO6, 6 MOM YUCIe ¢ NPUMEHeHUeM
COBPEeMEHHBIX MEMOOOE HAYUHBIX UCCTeO06ANUT, NEPEOOBbIX U0 U NePCNEKMUBHBIX MEXHOIOU.

A eMoHCcTpaL U

IToptpeter: H. M. Basunos, M. B. Muuypum, I'. /1. Kapneuenko, I1. I1. Jlykesnenko, b. JI. Acraypos,
H. bopnoyr, 1. K. benses.

Tabmuubl u cxembl: «L[eHTPBI MPOUCXOKACHUSA U MHOrooOpasmsi KyJbTYPHBIX pPacTeHUI», «3aKOH
rOMOJIOTUYECKHUX PSAAOB B HACJIEACTBEHHOM M3MEHUHMBOCTH», «Metoapl cenekuun», «OTaanéHHas
ruOpuan3anmsy, «KMyTareHes».

JlaGopaTopnas padora «M3ydyeHue cOpTOB KyJbTYPHBIX PACTEHUN U MOPOA JOMAIIHUX SKHUBOTHBIXY.

JlaGopaTopHas padora «13yueHne METONOB CENEKLIUU PACTEHUI.

IIpakTnueckasn padora «IlpusuBka pacTeHuin».

Jkckypeusi «OCHOBHBIE METOINbI M IOCTIDKEHHSI CEJNeKIMH PACTeHWH W KUBOTHBIX (HA
CEJIEKIIHOHHYIO CTaHIHIO, TUIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN YHaCTOK, B TEIUTMYHOE XO3SIHCTBO, B
71a00paTOPUIO arpOyHHBEPCUTETA MITH HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJ10TUsI U CHHTeTHYeCKasi 0H0JI0rus

OOBeKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIBTYPbI, MUKPOOPTaHNU3MB,
UX XapakTepUCTHKA. TpaguuHUOHHAs OHOTEXHOJOTHs: XJeOOoNedyeHne, TMONyuYeHHEe KHCIOMOJIOYHBIX
NPOAYKTOB, BUHOAeNue. MukpoOuonormueckuii cuHTe3. OOBEKTBI MHKPOOHMOIOTHYECKUX TEXHOJOTHH.
IIponsBoacTBo Oenka, aMUIHOKUCIIOT U BUTAMUHOB.

CoznaHue TEeXHONOTMH U HMHCTPYMEHTOB II€JIEHANPABJIEHHOTO M3MEHEHUs] M KOHCTPYHPOBaHMUs
T€HOMOB C LIEJIBIO MOJIy4eHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIMX HE BCTPEUAOLIUEC B IPUPOAE
OMOCHHTETHYECKUE MyTH.

Knetounas wrkeHepusi. MeTonbpl KyJabTyphl KJIETOK M TKaHEH pacTeHUil M *KUBOTHBIX. KpnoOaHKH.
Comarnyeckass ruOpumu3anust ¥ COMAaTUYECKHi >MOpHoreHes. MCmosibp3oBaHHE TAIUIONIOB B CEJEKIIUH
pacteHuil. [lonyuenue MOHOKIOHANbHBIX anmumell. Hcnons306aniie MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIONOTBOpPEHUE. PEKOHCTPYKIUS SIMIEKIETOK U KJIOHHUPOBAHUE
JKUBOTHBIX. MeETOA TpaHCIUIAHTALMU s KIETOK. [exuonozuu 0300poeaeHs, KyIbmMuSUpOSAaHus U
MUKPOKAOHAILHO2O PAZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHas WHXeHepus. VCKyCCTBEHHBII CHHTE3 TIe€Ha W KOHCTPYHPOBaHUE
pexomOunanTHBIX [IHK. Cosoanue mpanceennvix opeanuzmos. JJocTuKeHUs U IEPCHIEKTUBBI X POMOCOMHOMN
U FeHHOH MHXKEHEPHH. JKOJOTHIECKHE U TUIECKHE POOJIEMbl TeHHOW NWH)KEHEPUH.

MennuuHckue OmortexHonormu. IloctreHomnHas nm¢poBas wmeaurnmHa. IIL[P-nuarnocruka.
MeTabonOMHBIH aHaIN3, TCHOLEHTPUYECKHH aHaJM3 IMPOTEeOMa YeJOBEKAa MJISi OLEHKH COCTOSIHUSI €ro
3m0poBhsi. Mcmonmb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Ttepanusi paka. 3D-Omoumxenepust s
pa3paboTku (yHIAMEHTaJbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3/[aHUS KOMIUIEKCHBIX TKaHEH



COYETAHHUEM TEXHOJOTHH TpEXMepHOro OuompuHTHHra # ckaposauHra sl peleHus 3aaad
MEePCOHATN3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BAKLHUH C LEJTbIO oOecredeHnss KOMOMHUPOBAHHON 3aIUThl OT BO30OyauTENIeH
OPBH, ycraHOBIEHHE MOJEKYJSIPHBIX MexaHM3MOB (yHkunonuposanus PHK-conepixamux BHPYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00I€BaHUS YEIOBEKA U KHBOTHBIX.

A eMoHCcTpaLHU

Tabmuubt u cxemsl: «lcnonb30BaHHE MHUKPOOPTAHU3MOB B IPOMBIIUIEHHOM IPOU3BOACTBEY,
«Knerounas unxeHepus», «I €HHas UHXKEHEPUSD).

JladopaTopuas padora «/3yyeHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlosyueHne MOJOYHOKHUCIBIX TPOIYKTOBY.

Jkckypeusi «bHUOTEXHONOrHMsS — BaKHEWINAas NPOM3BONUTENbHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOACTBO)».
11 KJIACC

Tema 1. 3apo:kneHue u pa3BuTHE 3BOJIOIHOHHBIX MPEACTABJIEHHI B OUOJIOTHH

OsomounonHas Teopus Y. JlapsuHa. [Ipennocsliku BO3SHUKHOBEHUsI AapBUHK3MA. JKU3Hb U Hay4Hast
neatenbHOCTh Y. JlapBuHa.

JBmwkyme cuibl 3Bojrolud BuoB mno Y. JlapBuHy (BbICOKash MHTEHCUBHOCTb Pa3MHOMKEHHS
OpPTaHU3MOB, HACJIEACTBEHHAS U3MEHYHBOCTh, OOpH0a 3a CYIIeCTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
otoop).

Odopmnenne cunternmdeckori Teopun sBomounu (CTD). HeirpanpHast Teopusi 3BOJFOLHML.
CoBpeMeHHast HBOJIFOLIMOHHAS ONONIOTHsl. 3HAYSHHUE HBOJIFOLIIOHHON TE€OpUN B (POPMHUPOBAHUU €CTECTBEHHO-
HAy4HOH KapTHUHBI MUpA.

A eMoHCcTpaLuu

IToptpetrl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-HUnep, K. Krosbe, U. [apsun, C. C.
Yereepukos, U. U. llImansraysen, k. Xonnelin, [. K. benses.

Tabmuubt u cxemsl: «Cucrema xusoii npupons! (o K. JInaHew)», «JlecTHHIA KUBBIX CyIecTB (110
Jlamapky)», «MexaHusm (HOpMHUPOBAHHS MPUCTIOCOONIEHUI Y pacTeHUd M JKUBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsust Y. Hapsuna», «Haxogku Y. [lapsuna», «@Popmbl O0pbOBI 3a
cymecrBoBanne», «Ilopombl romybeii», «MnHoroobpasue KynbTypHBIX (opMm KamycTely, «llopomsr
JIOMAIIHUX JKUBOTHBIX», «Cxema oOpaszoBanus HOBBIX BHIOB (o Y. JlapBuHy)», «CxemMa COOTHOIIEHHS
OBWDKYIIUX CHJT 3BOJIFOLINNY, OCHOBHBIE MMOJIOKEHUS] CHHTETHYECKOH TEOPHUH SBOJFOLIUNY.

Tema 2. Mukpo3Boaonusi 1 e pe3y/jbTaThbl

IMonynAums kak 3aeMeHTapHas enuHuna 3BoMoUnH. COBpEMEHHbIE METOAbI OLIEHKH M€HETHYECKOTO
pasHOOOpa3ust W CTPYKTypbl momyssuuii. V3MeHeHne reHOQOHOAa TOMYyJSLUN Kak 3JEMEHTapHOe
SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHueckoro pasHosecust k. Xapau, B. BaitaOepra.

DnemeHTapHble (HaKTOPBI (IBHIKYIIUE CHIIBI) 3BOJIOLMK. MyTanuoHHbIN mpouecc. KomOuHaTHBHAS
U3MEHYNBOCTb. Jlpeiid) reHoB — ciydaliHble HEHANpaBJICHHbIE N3MEHEHHs YacTOT aJuleJied B TOMYJISLHSIX.
Oddexr ocHoBatens. Ipghexm Oymuiiounoeo eoprviuka. CHUdCEHUE 2eHEMUYECKO20 PA3HOOOPA3USL
npuyunsl u cieocmeus. llposenenue s¢pgpexma opeiigha 2enoe 6 6onvutux u mansvix nonysAyusx. MUrpamum.
Wzomsiums nonyisiuii: reorpaduyeckast (IpoCTpaHCTBEHHAs ), Ononorndeckas (penponyKTHBHAS).

EcrectBeHHbIli 0TOOp — HampaBsromui ¢aktop sBomonud. POpMbI  €CTECTBEHHOTO OTOOpa!
OBWDKYIOUH, CTaOMIM3MPYIOIINN, paspbiBatomuii (quspynTtusHbiii). [lomosoii orOop. Bo3HukHOBeHHE H
SBOJTIOLIUS COLMAIBHOTO TIOBEACHHUS JKHBOTHBIX.

[IpucrnocobneHHOCTh ~ OPTaHU3MOB ~ KakK  pe3yJbTaT  MHKPOSBONIOLMH.  BO3HUKHOBEHHE
npucnocoOiIeHnii y opraHusmMoB. ApomMopdo3bl U mauoamantanyu. llpumepbl mnpucnocoOneHud y
OpraHu3MoB. Mopdonorndeckue, Gpusnonornyeckue, ONMoxumMuUueckue, noseaeHyeckrne. OTHOCUTEIBHOCTD
PUCTIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpykrypa. BumoobpazoBanune kak pe3yibTaT MUKpPO3BOMOLMHU. M3omsamus —
KI04eBoil  Qaxktop BumooOpaszoBanms. Ilytm w  cmocoObl  BUAOOOpa3OBaHUS:  AJIOMATPUYECKOE



(reorpadudeckoe), cuMmaTpudeckoe (IKOJOTUIECKOE), K MTHOBEHHOEY (TTOUILIONIN3ALINS, THOPUIU3ALIVS).
JIMUTEIbHOCTD 3BOJIIOLIMOHHBIX MPOLIECCOB.

Mexann3Mbl GOPMUPOBAHHS OMOJOTHYECKOTO Pa3HOOOpa3Hs.

Ponb 3BONIOIIMOHHON OHOJIOTMU B pa3padOTKe HAYYHBIX METOJOB COXpaHEHUus: OuopaszHooOpasus.
MuKpO3BOIOLUS U KO3BOJIOLMSA NMAPAa3UTOB U MX X035ieB. MeXaHn3Mbl (POPMUPOBAHHUSA YCTOMYMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPBOBI C HE.

A eMoHCcTpaL U

IToptpertrr: C. C. YerBepukos, 3. Maiip.

Tabmuubl n cxembl: «MyTalOHHasE U3MEHYMBOCTBY, «llomyssinnoHHast CTpykTypa Buaa», «Cxema
nposiBlieHUs1 3akoHa Xapau—BaitHOepra», «JIBUKyIIue CHUJIbI 3BONIOLHAN», «IKOJOTUYECKAS HW3OJSLIHS
MOMYJISIHN ceBaHCKOHN (openny, «'eorpaduueckasi U30JSALUUS JTUCTBEHHUIbI CHOMPCKONH WM JIMCTBEHHULIBI
naypckoi», «llomysisiMOHHBIE BOJIHBI YMCIEHHOCTH XUIIHUKOB U XKepTB», «(Cxema AelcCTBUS
€CTeCTBEHHOTro otOopa», «Popmbl O0prOBI 3a cymecTBoBaHHe», «HIYyCTpHANbHBIA MenaHu3My, «KuBble
uckonaemble», «IIokpoBUTENbCTBEHHAs OKpacka >KUBOTHbIX», «lIpenynpexnaromas okpacka >XKMBOTHBIX?,
«®usnonorudeckne anantanumy, «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCTEY, «KpuTtepun
Buna», «Bunbl-nBoiitHukny, «CTpykrypa Buma B npupome», «Cmocobsl  BHI0OOOpa3OBaHUSY,
«['eorpadpuueckoe BUmOOOpazoBaHUE TPEX BHIOB JIAHABIMIEH», «DKOJOTHUECKOe BUAO0OPAa30BAHUE BUAOB
cuHALY, «[Tonumiaounas! pacrenHuit», «KanycTHo-peneuHslii rtHOpUm.

Ob6opynoBanne: repbapum pacTeHHH, KOJUIEKIIMM HACEKOMBIX, Yydela MTHUIL U 3Bepel ¢ MpuMepaMu
PA3INYHBIX MPUCTIOCOONIEHUH, dydesa NTHIl U 3Bepel pa3HbIX BUIOB, repbapum pacTeHHi OJM3KUX BUIOB,
00pa30BaBLIMXCSI PA3IMYHBIMH CITOCOOAMHU.

JladopaTopHas padora «BbIsBieHHE H3MEHUYUBOCTH Y 0COO€ OTHOTO BUAAY.

JlaGopaTopHas pa6ora «IIpucnocoOneHns OpraHu3MOB U X OTHOCHUTENIbHAS LEJIECO00Pa3HOCTDY.

JlaGopaTopHas pa6ora «CpaBHEHNE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. MaxkpodBosonus 1 e€ pe3yJibTaThl

Meronbl u3ydeHMss MakposBorouuu. IlaneoHTosmorndeckue METONbI H3YYEHMsI 3BOJIOLIMU.
ITepexonubie GopMbl B GUIOTCHETHUECKUE PSIABI OPTAaHH3MOB.

buoreorpaduueckne metonsl m3ydenus spomounn. CpaBHeHue ¢Giopsl u (ayHbl MAaTEPHKOB U
ocTpoBoB. buoreorpadpuyeckue obnactu 3emiu. BUunbl-oHIEMUKH U PETUKTHI.

OMOpuonorn4eckue H  CPaBHUTEIbHO-MOP(OJOTHUECKHE  METOABl  M3YYEHHUS  SBOJIIOLUH.
I'enernueckre MeXaHU3MbI 3BOJIIOLIMYA OHTOT€HE3a U MOSIBJIEHUSI SBOJIOLMOHHBIX HOBLIECTB. I OMONIOrnYHbIE
U aHaJOrW4yHble OpraHel. PynuMeHTapHble OpraHbl W aTaBU3Mbl.  MoNEKyJSIpHO-T€HETHYECKHE,
OMOXMMHUYECKHE M MaTeMAaTUYECKHE METOAbl M3YYEHHUs 3BOJIOLMH. 1'oMoiormyHble reHbl. COBpEeMEHHbIE
METO/IBI IIOCTPOCHUS (PUITOTEHETUIECKHUX 1EPEBbEB.

XPpOMOCOMHBIE MyTaLM{ U 3BOJIOLUS] TEHOMOB.

O0mue 3akoHOMEpHOCTH (TmpaBuiia) 3BoJOUUU. [lpunyun cmenvr Gyuxyuii. HeoOpaTuMocThb
SBOJIOLMH. AJlanTUBHAs paauanus. HepaBHOMepHOCTh TEMIIOB 3BOJIIOLIMH.

A eMoHCcTpaLuu

IToptpeter: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, J. I'exkenb.

Tabmuubl n cxembl: «DUIOTEHETUYECKUHA PSII JIOWAANY, KAPXEONTEPUKC», «3Bepo3yOble SIephl»,
«Crerouedans», «Punnodurbr», «CemeHHble NanmopoTHUKKWY», «buoreorpaduueckne 30HBI 3eMI»,
«[petip xoHTHHEHTOB», «PemukTel», «HaudanpHblE CTaguu 3>MOPHOHAIBHOIO PA3BUTHUS IMO3BOHOYHBIX
JKUBOTHBIX», «I'OMOJIOTMYHBIE U aHAJIOTWYHbIE OpraHbD, «PyAUMEHTbD?, «ATaBU3MBDY, «XPOMOCOMHBIE
HaOoOpbpl dUenoBeka M ImuMMMaH3e», «[naBHble HampaBieHus »BomroLUM», «OO0mME 3aKOHOMEPHOCTH
SBOJIOLIUNY.

OOGopynoBanue: KOJJIEKLUH, TrepOapuH, MYyJSDKH HCKONAEMBIX OCTATKOB OPraHM3MOB, MYJBDKU
TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pazBuTHE )KM3HH Ha 3emJie



HayuHble rumore3sl MpOMCXOXKAECHUs >XKU3HU Ha 3emuie. AOuoreHe3 u maHcrnepmus. JloHaydHbIe
NPEACTABICHUS O 3aPOKACHUH JKU3HHU (KpealmoHn3M). [ UnoTe3a mOCTOSIHHOTO CaMO3apOsKICHUS JKU3HU U
e€¢ omposepxkenue omnbitamMu @ Penu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxokneHue >KU3HM U
acTpoOHOIOTHSI.

OcHOBHBIE 3Tambl HEOPraHWYeCKOH HBoMOUMH. llnaHerapHast (TeosorHMuecKasi) 3BOJFOLIHSL
Xummueckasi 3BONOLUs. AOHOTreHHBI CHHTE3 OpPraHMYeCKHUX BemecTB W3 Heopranmdecknx. Ombir C.
Munnepa u I'. FOpu. Obpasosanue nonumMepoB 3 MoHoMepoB. KoauepsartHas runoreza A. M. OmnapuHa,
ranoresa nepsuuHoro OynapoHa Jlk. Xonneitna, reaerudeckas runoresa I'. Mémnepa. Pubosumer (T. Uek) u
rurnore3a «mupa PHK» V. I'nnbepra. @opmupoBanne MeMOpaH U BOSHUKHOBEHUE TIPOTOKJIETKH.

Hcropus 3emnu u mMeTonbl e€ usyueHus. Mckomnaemble opranudeckue octatku. I'eoxpoHosorus u eé
meronbl. OTHOCUTENnbHast U aOCONMIOTHAsE TeOXPOHONIOTHS. [ €OXpOHONOTrHYecKass INKaja: BSOHBIL, 3PbI,
MEePUOJBL, STIOXH.

Hauanbuble sTanel opranudeckoil somound. IlosBieHre u 3BOMIONMS MEPBBIX KJIETOK. DBOJIOLUS
Mmerabonn3mMa. Bo3HukHOBeHHE mepBbIx 3KocucTeM. CoBpeMeHHble MHUKPOOHBIE OMOIUIEHKH KakK aHaJjor
nepBbIxX Ha 3emiie coobmects. CTpoMaTtonuTel. IIpokapruoThl U 3yKapHOTHI.

[Ipoucxokaenne  sykapuor  (cuMOMOreHe3).  DBOJIOIUOHHOE  MPOUCXOXKIEHHWE  BHPYCOB.
IIpoucxoxxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTIOKJIETOYHBIX
OpPraHU3MOB.

OCHOBHBIE 3Tambl 3BOJIONMU BbICIIMX pacTeHuil. OcHOBHbIE apoMop¢o3bl pacTeHHil. Brixon
pacteHuii Ha cyuly. IlosiBJeHHe CIOpOBBIX pacTeHMH U 3aBoeBaHHE UMM cylld. CeMeHHble pacTeHHs.
IIpoucxoxxaeHue NBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl 3BOJIONUH KHUBOTHOrO Mupa. OCHOBHBIE apoMop¢o3bl KUBOTHBIX. BeHnckas
dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie XOpAOBbIe KMBOTHBIC. JKU3HDb B
BOIE. OBOMIOIMS TMO3BOHOUYHBIX. llpomcxoxmenme amdubmii wu  pentwmil.  [lpomcxoxneHue
MJIEKONUTAOMMX © ntul. llpuHimun  kimrodeBoro apomopgo3a. OcBoeHne O€CO3BOHOYHBIMH |
MO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pazpurne xu3Hu Ha 3emiie TIO 3paM U NIEPUOJaM: apXeH, MPOTEePO30H, MaJeo30i, Me3030M, KaWHO30M.
OOmast xapakTepucTHKa KJIMMaTa U TeoJIOTHYeCKHMX mpoueccoB. [losiBIeHME M pacLBET XapaKTEpPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €0 YCIOBHS U BIUSHUE HA Ta30BbIi COCTaB aTMOChEPHI.

MaccoBele BBIMHUPAaHUSI — SKOJIOTMYECKHE KPU3UCHI MpOLLIOro. IIpuyuHBI M CIEACTBHUS MacCOBBIX
BbiMUpaHul. COBpPEeMEHHBIH JKOJOTMYECKUH Kpusuc, ero ocobeHHoctu. IIpobnema coxpaHeHHs
O6uopaznooOpasus Ha 3emiie.

CoBpeMeHHast crcreMa opraHudeckoro mupa. llpuHnumns! knaccudukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATUYECKHE FPYIIbI OPraHU3MOB.

A eMoHCcTpanuu

[Moptpersr: ®@. Penu, JI. Cnannanuany, JI. [Tacrep, 1. 1. Meunuxos, A. M. Omapun, Jix. Xonneiin, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuubt n cxembl: «Cxema ombita @. Pemm», «Cxema onbita JI. ITlactepa mo wu3ydeHuro
camo3apokaeHus xku3Hm», «Cxema omnbita C. Munnepa, I'. FOpu», «3Ttanbl HeopraHuueckoN 3BOJIIOLIUNY,
«['eoxpononornyeckas mkaia», «HauanbHble 3Tambl OpraHUYECKOW 3BOMOLMNY, «Cxema oOpazoBaHUS
SYKapuoOT myTéM cumMOuorenesa», «Cucrema xuBoil mpuponel», «CTpoeHHe BuUpyca», «ApomMopdo3bl
pactenuit»y, «Punnodute», «OMTHOKIETOYHBIE BOXOPOCIU», «MHOTOKJIETOUHBbIE BOAOPOCTH», «MXU»,
«ITanmopotHukw», «l'onocemeHHble pacTeHusi», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS
JKUBOTHOTO MHpa», «Apomopdosbl KHUBOTHBIX», «lIpocreiimme», «KumeuHomnonoctHeiey, «llnockue
YepPBUY, «YUneHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJTHBIEY, «IIpecmbikaromuecs», «lTtunpy,
«Mnexonuraromuey, «Paspurue XuU3HM B apXeuckon spe», «Pa3sBUTHE KM3HU B MPOTEPO3OHCKOH 3pey,
«Pa3BuTHe XKU3HU B MAJEO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030HCKOH dpe», «PasButhe xku3HH B
KaliHO301CcKOM 3pe», «CoBpeMeHHasl CUCTEMa OPTaHUYECKOT0 MUPay.



ObGopynoBanne: repOapuy pPaCTEHHWH pPA3IMYHBIX OTHEJIOB, KOJUIEKLMH HACEKOMBIX, BJIAKHBIC
Ipenaparhbl *KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKLIUM UTJIOKOXKUX, CKEJIEThl TO3BOHOUHBIX KUBOTHBIX,
yyyena NOTHUL U 3BEpel, KOJNJIEKLHMH OKaMEHEJOCTeH, IMOJIEe3HBIX HCKOIMAEMbBIX, MYJISKH OpPraHUYeCKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas JjaboparopHas padora «Moxaenuposanue onbiToB Mujuiepa—tOpu mo uzy4deHuro
abHMOTeHHOT0 CHHTE3a OPTaHMYECKUX COCAMHEHUH B IEPBUYHON aTMochepe».

JlaGopaTopHas paGora «M3ydeHue U onyrcaHue HCKOMAEMbIX OCTATKOB JIPEBHUX OPraHU3MOBY.

IpakTuueckas padora «M3yuernne ocoOOEHHOCTEH CTPOSHHS PACTEHHUH PA3HBIX OTACIIOBY.

IpakTHuyeckas padora «M3ydenne ocoOOEHHOCTEH CTPOSHHS TO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IlponcxoxkaeHue 4e10BeKa — AHTPONOTeHEs3

Paspensl u 3amaun aHTpoOnonoruu. Meroabl aHTPONOJIOT .

CraHoBJIeHHE NPEACTaBIEHUIN O MIPOUCXOXKAEHUU uesoBeka. Penurnosnele Bo3zpeHus. CoBpeMeHHbIe
Hay4YHble TEOPUU.

CxonctBo dyenoBeka ¢ >KUBOTHBIMU. CucTeMaTHdeckoe IOJOXKeHHe uejoBeka. CBHUIETENbCTBa
CXOJZICTBA YEJIOBEKA C JKUBOTHBIMU. CPaBHUTEIbHO-MOP(OIOTHYECKUE, 3MOpPHONIOTHIECKHe, (PU3NOJIOTO-
onoxumudeckue, noBeneHuYeckne. OTIMYUS YeNOBEKa OT JKUBOTHBIX. IIpsIMOXOXKIEHHE W KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAIBbHON CUCTEMBL.

HBwkyme cuibl  ((pakTopel) aHTpomoreHe3a: Ouonornueckue, couuanbHble. COOTHOIICHHE
OMOJIOTHYECKHUX U COLUANBbHBIX (DAKTOPOB B AHTPOIOTEHE3e.

OcHOBHBIE CTaINM aHTpOMOreHe3a. PanHne uenoBekooOpa3Hble 00e3bsiHbI (IPOKOHCYJIBI) U paHHHE
MOHTH/IBI — OOIIME MPEIKU HYeIOBEKOOOPa3HbIX 00€3bsH U JIOAEH. ABCTPAJIONUTEKH — IBYHOTHE MPEIKH
mofei. Henosek yMerblii, IepBble N3TOTOBJICHUS OPYAUN Tpyaa. Henosek NpsAMOXOAAIINUNA U EPBbIA BBIXOA
nroaeit 3a npenenst Adgpuku. Uenosek reiinenpdeprckuii — oOuii mpeaok HeaHIePTaIbCKOTO YeIOBeKa U
YeJoBeKa pa3yMHOro. UenoBek HeaHIepTaIbCKUI KaK BUI JIFOAEH XOJOAHOrO Kiumara. YenoBek pa3yMHbIH
COBPEMEHHOTO THWIIA, [EHHUCOBCKUH 4YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku.
ITaneoreneruka v najeoreHOMHUKA.

DBOJIOIHS COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH 0TOOp B MOMyJISALUAX YeJoBeKa. MyTallMOHHbINA
npornecc u nomumoppusm. [lonynsunoHHBIE BONHEBL, Apetid reHoB, Murpanus U «3GQexT ocHOBaTENs» B
MOMYJISILUSIX COBPEMEHHOIO YeJIOBEKa.

Uenoseueckue pacel. [loHsiTue o pace. bombiune pacel: eBporneougHasi (€Bpaswiickasi), aBCTPajo-
HEerpou/iHasl (PKBATOpUAIbHAS), MOHIOJOWAHAS (A3MaTCKO-aMEpPHUKaHCKas). Bpemst m myTu pacceneHus
yenoBeka Imo rIuaHere. EnuHCTBO uenoBeueckux pac. HaydHas HecOCTOATENIbHOCTh —pacusMa.
[IprcnocobneHHOCTh YeoBEeKa K PasHBIM YCIOBHAM OKpy»Karommeid cpenel. BnusiHue reorpaduyeckoit
cpensl u Apetida reHoB Ha MOP(OJIOTUIO U (PU3HOIOTHIO YEJIOBEKA.

MexaucuuIianHapHble MeTobl B (pu3uueckoil (OMOJOTHYECKOH) aHTPOIIOJIOTHH. DBOJIOLIMOHHAS
AHTPONOJIOTUS U MaJIEOAHTPOIIONIOT U YeJIOBEUECKUX MOMysALui. bruoconuanbHble uccieaoBaHus IPUPOBI
yenoBeka. MccnenoBanre KO3BOMIOMMHA OMOJIOTHYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

A eMoHCcTpaLuu

IToptpersr: Y. Hapsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuuer u cxemsl: «Metoabl aHTponojiorun», «[ onoBHONM MO3r denmoBekay, «UenoBekooOpasHbIe
00e3bsiHb, «CKeJeT YeNoBeKa W CKeJleT IMMIaH3e», «PyIUMEHTbl W aTaBU3MbD», «JIBHKyIIHME CHIIBI
AHTPONOTeHe3ay», «JBOMIOLMOHHOE JIPEBO HeNOoBeKa», «ABcTpajonutek», «Henosek ymenbliy, «Henosek
npsAMoxoasamuny, «Jlenucosckuii yenosek» «Heanmepranpubl»y, «KpomanboHIb, «IIpeaku uenosekar,
«Tarnbl 3BOJIOLMU YelloBekay», «Pacel yenoBekay.

ObopynoBanue: MyJISDKH OKAMEHEJIOCTEH, NMPEeIMETOB MaTePUATbHON KYJIbTYPHI MPEIKOB YEJIOBEKA,
penponykuuu (potorpadun) KapTUH ¢ MUDOIOTHUESCKUMU U OUONEHCKUMH CHOKETAMU MPOUCXOXKACHHUS
yenoBeka, (ororpaduu HAXOAOK MCKOIMAEMBIX OCTATKOB YEJIOBEKAa, CKEJNET YelIOBeKa, MOIENb ueperna
YesloBeKa U uepena ILIMMIIaH3€, MOAENb KHUCTHU 4eJOoBeKa M KHUCTHU LIMMIIaH3€, MOJAENH TOopca IPeaKoB
4eJoBeKa.



JladopaTopunas pabora «/3ydeHne OCOOEHHOCTEN CTPOEHHUsS CKeJeTa 4YeJIOBEKa, CBS3aHHBIX C
MPSIMOXOKAEHUEM.

[pakTuueckas padora «3yueHne 5KOJOrHYECKUX aAaNTaIui YeTOBEKaY.

Tema 6. JKko0rusi — HAYyKa 0 B3AaHMOOTHOLIEHHUSIX OPTAHU3MOB U HAAOPraHHU3MEHHBIX CHCTEM €
OKpYy:KawoueH cpeaou

3aposknenue u pa3Butue skoyoruu B Tpymax A. I'ymbonenara, K. @. Pynase, H. A. Cesepuosa, 3.
I'exkens, A. Tencnu, B. H. Cykauépa. Paznens! u 3anaun sxonoruu. CBsA3b 5KOJOTUH C IPYTUMH HayKaMu.

Metonel skomoruu. IloneBele HaOmromeHUs. DKCINEPUMEHTBI B JKOJOTHH: TNPHUPOIHBIE U
nadopatopHble. MonenupoBaHue B OKOJOTHH. MOHUTOPUHT OKPYJKAlOINEH Cpenbl.  JIOKAJbHBIM,
PETHOHANIbHBIN U TI00ATBbHBIN.

3HaueHHe HKOJIOrMYECKUX 3HaHUHN I YeloBeKa. DKOJIOrMYeCKOe MUPOBO33pEHUE Kak OCHOBA CBs3el
4eJoBevYecTBa € Npupoaoi. PopMUpPOBaHHE HKOJIOTHYECKON KYJIbTYpPhl M SKOJOTMUECKONH IPaMOTHOCTH
HaceJleHHs.

JAeMoHCcTpaL U

Ioptpetsr: A. I'ymbonbar, K. @. Pynwe, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuer u  cxembl: «Pasmensl  skonorumy», «Metoael skonorum», «CxemMa MOHUTOPUHTA
OKPY>KaroIIeH Cpeab.

JlaGopaTopHas padora «13yueHne METOIOB 3KOJIOTHUYECKUX UCCICIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Oxonornyeckue (HakToppl W 3aKOHOMEPHOCTH WX AelcTBUs. KiaccupuKkaluus 3KONIOTHYECKUX
daktopoB: abuoTudeckume, OuoTmueckue, aHTponoreHHble. (OOmMe 3aKOHOMEPHOCTH  ACHCTBUS
skonornyeckux ¢akropos. Ilpasuno wmmHumyma (K. IInpenrens, lO. JIubux). TonepaHTHOCTS.
OBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue paxkropsl. Cer Kak skonorndeckuii pakrop. JleficTBue pasHbIX y4aCTKOB COJTHEYHOTO
CIEKTpPa Ha OpraHu3Mbl. DKOJOTHYECKHE TPYIIbl PAaCTEHUWH U J>KUBOTHBIX IO OTHOIIEHUIO K CBETY.
CurnanbHas poJib ceeta. POTONEPUOIN3M.

Temmepatypa kak skomorudeckuid  (axrop. JlelicTBue TemmepaTtypbl Ha ~ OpPTaHU3MBL
ITofikunorepmMHble 1 TOMONOTEPMHBIE OPraHU3MbL. DBPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3MBI.

Brnaxxnocts kak skosorumdeckuii ¢dakrop. IlpucnocobneHus pacTeHHl K MOANEPIKAHHIO BOIHOTO
6ananca. Knaccudukauus pacreHuil mo OTHOLIEHUIO K Boxe. IIpucrnocobneHns )KMBOTHBIX K W3MEHEHHIO
BO/IHOT'O PEKUMa.

Cpenbl oOuTaHUs] OPraHU3MOB: BOJHASI, HA3€MHO-BO3AYIIIHAS, IOYBEHHAs, TyOMHHAsI TIOATIOYBEHHAS,
BHYTPHUOpPraHU3MeHHasi. PU3NKO-XUMHUYECKHE OCOOCHHOCTHU cpen obutanus opraHu3mMos. [Ipucrnocobnenust
OpPraHMU3MOB K J)KU3HU B Pa3HbIX Cpefax.

buonoruveckue putmbel. BremHue u BHyTpeHHHE puUTMbL CyTOUHblE U TOJWYHBIE PUTMBI.
[IprcnocobneHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

’Kvznennsle Gopmbel opranuzMos. Ilonstne o xusHeHHOH (popme. JKu3HeHHBIE (HOPMBI PACTEHHIA:
IepeBbsi, KyCTAPHHMKH, KyCTAPHUYKH, MHOTOJIETHHE TpPaBhl, OJHOJETHHE Tpasbl. JKW3HEHHbIE (POPMBI
JKUBOTHBIX: THIPOOHOHTBI, TeOOMOHTHI, a3p0OnOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornueckue ¢aktopel. Buapl OHOTHUECKHMX B3aUMOAECHCTBUI: KOHKYPEHLMS, XHIIHHYECTBO,
cuMObno3 u ero ¢opmel. Ilapasutusm, koomepanus, MyTyaliu3M, KOMMEHCATH3M (KBapTHPAHTCTBO,
HaxyieOHMuecTBO). Herpodudeckue B3aumoneicTeus (tonudeckue, ¢popudeckue, Gadpudeckue). 3HaueHHE
OMOTHYECKHX B3aMMOACWCTBUI sl CYLIECTBOBAaHHMsS OPraHU3MOB B cpene oOuranus. [lpuHiun
KOHKYPEHTHOT'O UCKJIIOUEHHS.

JeMoHCTpaLIHH

Tabmuubl u cxembl: «Jkojoruueckue (akropb», «CBETOBOH CHekTp», «DKOJIOTHYECKUE TPYIIIIBI
JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TeIIOKpOBHBIE >XUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«DU3NONOTHYECKHE aANTAIlH JKUBOTHBIXY, «Cpenpl 0OUTaHHUsST OpPraHu3MOBY», «BHOIOrHYECKHUe PUTMBD»,
«Kuznennere popmbl pacteHmit», «KuzHeHHbIe HOPMBI JKUBOTHBIX», «IKOCUCTEMA IIHPOKOIUCTBEHHOTO



necay, «Ikocucrema xBouHOro Jjecay, «lenum nurtanus», «Xumaundectsoy, «llapazutmzmy,
«Konkypenmusy, «Cumobnosy, «KoMmmeHcammzmy.

ObGopynoBanne: repOapuu pacTeHWH W JKHUBOTHBIX, MPHCIIOCOOJIEHHBIX K BIHMSHUIO Pa3IMYHBIX
SKOJIOTHYECKUX (HaKTOpPOB, repOapuu CBETOMIOOMBBIX, TEHENOOMBBIX W TEHEBBIHOCIHMBBIX PACTEHUH,
CBETONMOOMBBIC, TEHENOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pACTeHMs, repOapuu W KOJUICKLIHH
TEIUIOIFOOUBBIX, 3SMMOCTOHKHX, MOPO30YCTOMYMBBIX PACTEHHH, Yydelia ITULl U 3Bepel, repdapun pacTeHHHH,
OTHOCALINXCS K TUrpoduram, kcepopuTtam, Me3opuram, KOMHATHBIE PACTEHHS JAHHBIX TPYII, KOJUICKIIUH
JKUBOTHBIX, OOUTAIOIINX B PA3HbIX CpeAax, repOapuu M KOJUICEKLHMH PACTEHHH U *KUBOTHBIX, 00JIaqaroInnX
YepTaMHu MPHUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHH JKU3HH, repOapuil v KOJUIEKLIUH PaCTEHU
U OJKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (HOPM, KOJJIEKIIMU >KUBOTHBIX, VYAaCTBYIOIIUX B Pa3JHYHBIX
OMOTHUYECKUX B3aUMOJEHCTBHSX.

JlaGopaTopHas padora «BpisiBeHue MpucocoOIeHNH OPraHU3MOB K BJIUSIHUIO CBETAY.

JlaGopaTopHas pa6ora «BpisiBIeHHE TPUCIIOCOOICHUH OPraHU3MOB K BJIUSTHHIO TEMIIEPATyPhD».

JladopaTopHas padora « AHaTOMHYECKHE OCOOCHHOCTH PACTEHHI U3 PA3HBIX MECT OOUTAHHUS.

Tema 8. Jxojiorusi BUAOB M NOMYJIALHN

DKOJIOTHYECKHE XapakTepuCTHKU mnomyysauuu. Ilomymsaumss kak Owonorndeckas cuctema. Poib
HEOJTHOPOIHOCTH Cpenbl, (U3MUeCKUx OapbepoB M OCOOEHHOCTEW OWOJOrHH BHIOB B (HOPMHPOBAHHH
MIPOCTPAHCTBEHHON CTPYKTYpbl nomnyasauuil. OCHOBHbIE MMOKAa3aTeNH MOMYJISILUN: YHUCIEHHOCTbD, MJIOTHOCTD,
BO3pacTHas U MOJIOBAsi CTPYKTYpPa, POKAAEMOCTD, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIUS.

Dxonoruyeckasi CTpykTypa nonyJjsanuu. OueHka YUCIeHHOCTU MOMyJsInuu. JIuHaMuka MOnyJsinuu U
eé peryssinus. buotudeckuil moreHuuan nomyisuuu. MonenupoBaHue JUHAMUKW momynasuuud. Kpusble
pocTa 4YHCIeHHOCTH mnomnyisauuu. Kpusble BbDKHMBaHMs. Perynsduus 4YHUCIEHHOCTH MOMYJBILUIL pOJb
(akTOpPOB, 3aBUCSIIMX WU HE 3aBUCALIMX OT IUIOTHOCTU. DKOJOTHYECKHe cTparerun BumoB (r- m K-
CTpaTerum).

[Mousitue 00 skonormueckoil Huine Buma. MecrooOuranue. MHOroMepHas MOAENb 3KOJIOTHYECKON
Huwu Jx. M. XarunHcona. Pasmepsl skonorndeckoil Humu. [loTeHmanpHas u peajn3oBaHHAs HULLIH.

Bun xak cucrema nomyssinuil. Apeans! BUAOB. Buabl U UX JKU3HEHHbIE CTpaTEernu. JDKOJIOTHYecKue
SKBUBAJIEHTBL

3aKOHOMEPHOCTH MOBEECHUS U MUTPALUil )KUBOTHBIX. Bruonornieckue nHBa3uu 4y KepOAHBIX BUIOB.

A eMoHCcTpaL U

IToptper: [Jx. . XatunHCOH.

Tabnuubl U cxeMbl: « IKOJOTHYECKHE XapaKTEPUCTUKU MONy iUy, «IIpocTpaHCTBEHHAs! CTPYKTypa
nonysiuun», «BospacTHele nupaMuabl nonyiaanuuy, «CKOPOCTb 3acesieHHss MOBEPXHOCTU 3eMId
Pa3IMYHBIMU OpraHusMammuy, «Mogaenp sxkosnorndyeckoit Humu Jx. M. XatunHcoHay.

Obopynosanue: repOapun pacTeHUM, KOJJIEKIIUN JKUBOTHBIX.

JladopaTopuas padora «IIpucnocoOneHns ceMsiH paCTeHU K PACCEIEHUIOY.

Tema 9. Jko0rus coodimecTs. IK0J0rNYeCKHEe CUCTEMBI.

CoobmecTBa opranu3MoB. brorienos u ero cTpykTypa. CBsA3H MeXIy OpraHM3MaMy B OHOLIEHO3E.

Oxocucrema Kak OTkpbitas cucrema (A. [x. Tencnu) PyHKIMOHANbHbIE OJIOKM OPraHHU3MOB B
SKOCHCTEME. MPOAYLEHThI, KOHCYMEHTHI, penayueHTsl. Tpoduueckue ypoBHU. Tpoduueckue 1enu u CeTH.
Abnornueckue 610k 3xocucteM. 11ouBbI 11 Wbl B 5kocHcTeMax. KpyroBopoT BemecTs M MOTOK SHEPTHH B
SKOCHCTEME.

OcHOBHBIE TNMOKa3aTenu 3KocucTeMmbl. bruomacca u mpoaykuus. DKOJOTHYECKHe MUPaMUIbl YUCE,
Oromacchl U SHEPTUH.

Jlunamuxa  sxocucmem.  Kamacmpoghuueckue nepecmpoiiku.  Oayxmyayuu. HanpaBieHHBbIS
3aKOHOMEPHBIE CMEHBbI cO00IIecTB — Cykueccuu. IlepBHUHBIE W BTOPUYHBIE CYKLUECCHH M HMX NPUYHHBL
AHTpOTIOreHHbIE BO3ACHCTBHSI Ha cykueccuu. KimmakcHoe cooOmectBo. buopasnoobpasue m moigHOTa
KPYrOBOPOTA BEIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpuponHbie S5KOCHCTEMBI. JKOCUCHEMbL 03D U PeK. DKOCUCIIEMbL MOPEli U OKeAHO8. DKOCUCHmeMbl
MmyHOp, 1eco8, cmeneil, NYCMbIHb.

AHTPONIOreHHBIE HKOCUCTEMBI. ATrpo3kocucTeMa. ArpoueHo3. Pa3nuums Mexny aHTPOIOTEHHBIMH H
NPUPOIHBIMHI HKOCHCTEMAMHU.

VYpboskocucrempl. OCHOBHBIE KOMIIOHEHTbI ypOoskocucreM. [opoxckas ¢uopa u  dayHa.
CuHaHTpOnUM3anusi ropoAckoi ¢ayHbl. buojormueckoe M XO3SHCTBEHHOE 3HAUYEHHE arpOdSKOCHCTEM H
ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBHI OpPraHM3MOB B 3KOCHUCTeMax. Poib
KACKAOH020 d¢hchexma u 6UO06-00UPUKAMOPOE (KNIouessix 6UO06) 6 (QYHKYUOHUPOBAHUU IKOCUCHIEM.
[TepeHoC sHEPTHH U BELIECTB MEXKIY CMEKHBIMH SKOCHCTEMAaMH. Y CTOHYHUBOCTb OPraHU3MOB, TONYJISILANA U
SKOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIOI'€HHBIX BO3JEHCTBHA.

Mexanusmvl 8030elicmeuss 3a2pA3HeHUIl PAHBIX MUNOE HA CYOOPLAHUBMEHHOM, OPeAHUSMEHHOM,
HNONYJIAYUOHHOM U DKOCUCHIEMHOM YPOBHAX, OCHOBbI IKON0UYECKO20 HOPMUPOBGAHUS AHMPONOLEHHO2O
6030eiicmeaust. MeTomoNorus MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX SKOCHCTEM.

JeMoHCTpaLIHH

IToptpet: A. k. Tencnu.

Tabmuubt u cxembl: «CTpykTypa OHOLEHO3a», «DKOCHCTEMa IIMPOKOJIHCTBEHHOIO Jiecay,
«IKOCHCTEMA XBOHHOTO Jieca», «PYHKIMOHAIBHBIE T'PYMIbI OPraHU3MOB B 3KocucTeMey, «KpyroBopor
BEIIECTB B dKocHucTeMey, «Llermu nmutanus (mactOUIIHAs, IETPUTHAS)Y, « DKOJIOTHIECKas TUPAMHUIA YHUCEI»,
«JKonoruuecKkas nupaMmuaa omomaccb», «IKosorundeckas nupamuna sHeprum», «ObpasoBanue OojoTay,
«IlepBuunas cykueccus», «BoccraHOBIEHHE Jeca MOCe Mokapa», «DKOCHCTEMa 03epa», KATPOLEHO3»,
«KpyroBopoT BemecTs 1 MOTOK SHEPTUH B arpoueHose», «[Ipumepsr ypboskocuctem».

ObopynoBanne: repbapum pacTeHUH, KOJJIEKIMH HACEKOMBIX, dUy4ena NTHI U 3Bepel, repdapuu
KyJBTYPHBIX U IUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJENb 3KOCHCTEMBL.

IpakTHuyeckas padora «M3yyenne u onucanme ypOOIKOCHCTEMBDY.

JladopaTopuas padora «/3ydeHue pasHOOOpa3Wsi MEJKHX MOYBEHHBIX WICHHCTOHOTMX B Pa3HbIX
SKOCHCTEMAX .

IKCKypeusi «DKCKypCHs B TUITHUHBINA OroreorneHos (B nydpaBy, Oepe3HsIK, €NbHUK, HA CYXOIOJIbHBINA
WM TIOMMEHHBIH JIyT, 03ep0o, 00JIOTO)».

IKCKypeusi «IKCKYPCHsI B arpOSKOCUCTEMY (Ha IMOJIE FITH B TEIUIMYHOE XO3SIHCTBO)Y.

Tema 10. Buocdepa — rnodanbHast 3xocucTeMA

Bbuochepa — obOmernanerapHas oOojiouka 3emMii, e CYIIECTBYeT WM CYLIECTBOBANA >KU3Hb.
Passutue npencraBnenuii o Ouocdepe B Tpymax . 3rocca. Yuenme B. WM. Bepuanckoro o Omocdepe.
Obnactu 6uocheprr u e€ cocras. XKusoe BermecTBo OHochepsl U ero GyHKIHIH.

3akoHOMepHOCTH  cymectBoBanus Ouocepbl.  OcobenHocTn Owocdepsl Kak — rio0anbHON
skocucTemsl. JluHaMudeckoe paBHOBecue B Onochepe. KpyroBopoTsl BeliecTs 1 OMOreOX MMUIECKHE LIUKITBI
(yrnepona, azota). PurmMu4aHOCTS siBNeHMi B buocdepe.

3onanpHOCTE Ouocdepsl. Ilonsatne o Ouome. OCHOBHbIE OMOMBI CYIIH. TYHIpa, XBOWHBIE Jeca,
CMEIIaHHbIE W INHPOKOJMCTBEHHbIE JIECa, CTEINH, CABaHHBI, MYCTBIHU, TPOIMHYECKHE JIeCa, BBICOKOTOPDSL.
Knumar, pacTuTenbHbId 1 KUBOTHBIN MUP OHOMOB CYIIH.

CtpykTypa 1 GyHKIHS KUBBIX CUCTEM, OLIEHKA X PECYPCHOrO MOTEHIHANa U OMOCEPHBIX (PyHKIIH.

JeMoHCTpaLIHH

IToptpeter: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuubt u cxemsr: «I eocdepsr 3emun», «Kpyrosopot asora B npupoae», «Kpyrosopot yriepona B
npupozae», «Kpyrosopor kuciopona B npupoae», «Kpyrosopor Boasl B mpupozae», «OCHOBHbIE OHOMBI
cymny», «Knumarnaeckue nosica 3emnn», « Tyaapay», «Talira», «Cmemannsiil gecy, « 1IupokonuCTBEHHBII
necy, «Crenby, «CaBanHa», «IlycTeiHsy, « Tponuueckuii gecy.

Obopynosanue: repbapuu pacTeHHIA Pa3HbIX OMOMOB, KOJUIEKIINH KUBOTHBIX.

Tema 11. UesioBek U OKpysKamomas cpega



DKOJIOrMYeCKHe KPU3UChl U WX MNpUUYMHBL Bo3pelicTBue uenoBeka Ha Ouochepy. 3arpssHeHue
BO3AYLIHON cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHue BOAHON cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpyiuenue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kinMmara.

AHTpPONIOreHHOE BO3ACHCTBUE HA PACTUTENbHBIH M SKUBOTHbIM Mup. OXpaHa pacTUTENBHOTO H
KUBOTHOrOo Mupa. OcHOBHbIE TpUHUMNBI oxpaHbl npupoabl. Kpacaele kHuru. Ocobo oxpaHsiemble
npupoansie Teppuropun (OOIIT). Borannueckue caapl 1 300JIOTHIECKHE TTAPKH.

OCHOBHBIE TPHUHLMUIBI yCTOHYMBOrO pPa3BUTHS 4YEJIOBEYECTBA W MPHPOABL ParroHanbHOE
NPUPOAOIIONB30BAHUE U COXPaHEHUe Ouojormdeckoro pasHoodOpasus 3emum. OOmme 3aKOHOMEPHOCTH
rJO0ANbHBIX  HKOJIOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3UCAa W €ro  BEPOSITHBIC
MIOCJIEICTBHSI.

PasBurne MeTOmOB MOHHTOPHMHIA pPAa3BUTHs OMNACHBIX TEXHOT€HHBbIX mnpoueccoB. (ucmemmsie
UCCIe006aHUsL Nepexooa K pecypcocoepeeaiowjeii U KOHKYPEeHMOCHOCOOHOU snepeemiike. buonozuveckoe
pasHoobpasue u Ouopecypcel. Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaioujue OOCMyn K
uHOpMayUuU NO COCMOSIHUIO OMOENBbHBIX U008 U dK0cucmem. (JCHO8bI IKOPeAOUNUMAYUYU IKOCUCHEM U
cnoco606 60pvosI ¢ buonoepescoenusmMu. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

A eMoHCcTpaL U

Tabmuubl m cxembl. «3arpsisHeHHe arMmocepbl», «3arps3HeHHe runpochepb», «3arps3HeHHe
nouBbl», «llapHukoBelli 3ddexT», «Ocobo oxpaHseMble NPHUPOAHBIE TeppUTOpUN», «Monenn
yIPaBISIEMOTO MUPAY.

ObopynoBanne: Qororpaguu OXpaHsSeMbIX pacTeHHMl H JKUBOTHBIX KpacHoit kuurm Poccuiickoii
®enepauun, KpacHON KHUTH peruoHa.

ILTAHHUPYEMMBIE PE3Y/IbTAThI OCBOEHHA IIPOI'PAMMGBI 110 BHOJIOTHH HA YPOBHE
CPE/IHEI' O OBLLIET O ObPA30OBAHHA

JINMUYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOCHUsS OOYYAOIIMMHUCS MPOTrPaAMM
cpeaHero o01mero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType NTHYHOCTHBIX Pe3yJIbTATOB OCBOEHUS MPOrPaMMbl IO OUOJIOTHH BBIEICHBI CICAYIOIINE
COCTABJIFOLINE. OCO3HAHHE OOYYarOIIUMUCS POCCUHCKON TPaKAAHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BHUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENENICHUIO, Haluyue Momueéayuy K oOy4eHHI0 OHOIOruy,
yenenanpasnentoe paseumie BHYTPEHHUX YOEKICHWH JUYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPAAMLUUN Pa3sBUTHS OMOJIOTMYECKOTrO 3HAHUS, 2OMOBHOCHb U CHOCOOHOCHL O0YYaAIO UK CS
PYKOBOJCTBOBATBHCSI B CBOEH JESTEIBHOCTH [EHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU CHCTEME
OHMONOrNYeCcKOro OOpa3OBAHMS, HAUYUE NPABOCO3HAHUS YKOJOTUIECKON KYJIBTYPbI, CHOCOOHOCHIU CIAGUMb
LIEJIA ¥ CTPOUTD KIU3HEHHBIC TUIAHBL.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110 OHOJIOTHH JOCTUTAIOTCS B €OUHCTBE yueOHOH U
BOCIIUTATEIbHON IESTENbHOCTH B COOTBETCTBHH C TPATUIMOHHBIMH POCCHHCKHMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKHMH U AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, TIPUHITHIMH B OOIIECTBE NMPABHJIAMH H HOPMaMH
MOBEIACHUS M CHOCOOCTBYIOT IPOLIECCAM CAMOTIO3HAHUS, CAMOBOCIIUTAHHMS W CAMOPA3BUTHA, Pa3BUTHS
BHYTPEHHEH MO3ULUH JIMYHOCTH, MATPHUOTH3MA U YBAXKECHHUS K 3aKOHY WM IPABOMOPSIIKY, YEJIOBEKY TPyaa U
CTapiieMy MOKOJICHHIO, B3aWMHOTO YBa)KEHUs, OEpeKHOr0 OTHOLICHHS K KYJbTYPHOMY HACJIEOHIO H
TpaauLMsIM MHOTOHALIMOHANBHOTO Hapoaa Poccuiickon @enepannu, Opupoae U OKPYyKaroLen cpene.

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHS Y4eOHOTo npeamera « bHosorus» AOKHBI OTPakaTh TOTOBHOCTD
U CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JMYHOCTH,
CHUCTEMOW LEHHOCTHBIX OpHEHTALMH, TMO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPAOULMOHHBIM IIEHHOCTSIM POCCHHCKOro 0OIIecTBa, paCcIIUPEHHE JKU3HEHHOrO OIbiTa W ONbITa
IESATEIbHOCTH B MPOLECCE PeajM3allii OCHOBHBIX HANPABJICHUH BOCIHTATENIbHON NESITEIbHOCTH, B TOM
YHCIIe B YaCTH!

1) rpaskaaHCKOro BOCUTAHUS:



cpOPMHUPOBAHHOCTD IPAKAAHCKON MO3HLUN 00yYarOIIerocsi Kak akTHBHOT'O M OTBETCTBEHHOTO UJICHA
POCCHICKOTO O0IIEeCTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAKEHNE 3aKOHA U TPABOIIOPSIKA,

TOTOBHOCTb K COBMECTHOH TBOPUYECKOW NESTENbHOCTH NPU CO3AaHUU YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U TIO3HABATENILHBIX 33/1a4, BBIMOJTHEHHN OHOJIOTHYECKUX KCIIEPUMEHTOB,

CHOCOOHOCTh OMPEAENsiTh COOCTBEHHYIO MO3HMILUIO IO OTHOLICHHIO K SIBJICHHSIM COBPEMEHHOM KU3HH
1 OOBSICHSTD €€

yMEHHE YYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMONEHCTBUS JIFOACH C
pa3HbIMH YOXKACHHUSIMHU, KYJIBTYPHBIMHU [IEHHOCTSIMU U COIL[UAIBHBIM MOJIOKEHUEM,

TOTOBHOCTb K COTPYIHHYECTBY B MPOLIECCE COBMECTHOTO BBINOJIHEHUS YUEOHBIX, TO3HABATENbHBIX U
HCCIIEIOBATEIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOLIEHHSI K MHEHHIO ONITIOHEHTOB MPH 00CYKISCHUH CITOPHBIX
BOMPOCOB OHOJIOTHUYECKOTO COMEPIKAHMS,

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NEATEIHbHOCTH,

2) NaTpHOTHYECKOr0 BOCIIUTAHHS:

c(OPMUPOBAHHOCTh POCCHUICKON TPaKIAHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoAy, YyBCTBA OTBETCTBEHHOCTHU nepen PoamHON, ropocTu 3a CBOH Kpail, cBo0 PonuHy, CBOH SA3BIK U
KyJIbTYpY, MPOILJIOE U HACTOslee MHOTOHAlMOHaIbHOro Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOIHOMY HACJIECIUIO U MAMATHUKAM MMPUPOIBI, NOCTXKeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE,

CIIOCOOHOCTh OLIEHUBATH BKJIA[ POCCUHCKHMX YUYEHBIX B CTAHOBJIGHHE M pa3BUTHE OWOJIOTHH,
MOHVMAaHUs 3HaueHUs1 OMOJOTMHM B TMO3HAHWU 3aKOHOB TPUPOABI, B KU3HH YEJIOBEKA U COBPEMEHHOTO
o01ecTna;

uneliHas yOeXIEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amute OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cyar0y;

3) AYXOBHO-HPABCTBEHHOT 0 BOCITUTAHHS:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUICKOrO HApOaa,

c(pOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO TIOBEACHNS,

CIOCOOHOCTh OLICHMBATH CUTYaLMI0 M IPHUHAMATh OCO3HAHHBIE PEIIEHHs, OPHEHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHUBOrO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENAM, CO3/JaHUIO CEMbU Ha OCHOBE OCO3HAHHOIO MPUHSTHS
LIEHHOCTEH CeMEHHON )KU3HU B COOTBETCTBUU C TpaauLUsAMu Hapoaos Poccuy,

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsl SCTETHKY ObITA, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CHIOpTa, TPyAa, OOIIECTBEHHBIX OTHOIIEHHIA,

MOHUMAHWE 3MOIIMOHAJIBHOTO BO3ICUCTBUS JKUBOM MPUPONBI U €€ [IEHHOCTH,

FOTOBHOCTh K CaMOBBIPAXKEHHUIO B PA3HBIX BUIAX HCKYyCCTBA, CTPEMIJICHHE TPOSBISATH KadeCcTBa
TBOPUYECKOH JTMYHOCTH,

5) ¢usnueckoro BocnuTAHHA, (OPMHUPOBAHUSL KYJBTYPbI 310POBbSI M 3MOLHMOHAJIbLHOIO
onaromoJyyqusi:

MOHMMAaHUE U peaji3alis 370pOBoro u 6e30macHoro oopasa JKu3HH (30pOBOE MUTAHUE, COOTIOACHIE
TUTMEHUYECKUX MPAaBUJI M HOPM, COAJTaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXA, peryJisipHas puanydeckas
AKTUBHOCTH), O€PEIKHOr0, OTBETCTBEHHOT'O U KOMITETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHNE LEHHOCTH MPaBUJ HMHIANBUAYAJbHOIO M KOJUIGKTUBHOrO O€30MacHOrO TOBEACHHS B
CUTyaLUAX, YTPOKAKOLIUX 310POBbIO U XKU3HU JIIOJEH;

OCO3HAaHUE TIOCJIENCTBUN M HEMPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUs aJKOTOJs, HAPKOTHKOB,
KypeHHs));

6) TPyAOBOr0o BOCIIUTAHUSI:



TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTE€PCTBa, TPYAOI00HE;

TOTOBHOCTb K AaKTUBHOW JESITEIbHOCTH TEXHOJIOTMYECKOH ¥ COLMAJbHOH HAmpaBJIeHHOCTH,
CHOCOOHOCTh HHULIUUPOBATD, TUITAHHPOBATH U CAMOCTOSTEIBLHO BBITOJIHATh TAKYIO NESITEIbHOCTD,

UHTEpEC K Pa3IndHbIM chepaM NpodheCCHOHATBHON AEATENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymeli mpodecCHu U peau30BbIBATH COOCTBEHHBIE JKI3HEHHBIE TUIAHBI,

TOTOBHOCTD U CITIOCOOHOCTB K 00Pa30BaHUIO H CaMOOOPa30BaHUIO Ha MPOTSIKEHUHU BCEH XKU3HH;

7) 3K0JIOrHYeCKOro BOCTIUTAHUS:

SKOJIOTUYECKH Le1eco00pa3Hoe OTHOLIEHHE K MPUPOAE KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE €€
CYILIECTBOBAHMS,

MOBBIIIEHUE YPOBHS SKOJOTMYECKOH KYJIbTYphl: MPUOOPETEHHE OIbITA IUIAHUPOBAHUS MOCTYIIKOB U
OLIEHKU MX BO3MOYKHBIX MOCIEICTBHH I OKPYIKAIOIIEH Cpenbl,

OCO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOrHYECKUX MPoOiIeM U MyTel UX PeLIeHNS,

CHOCOOHOCTh HCHOJB30BaTh NPUOOpETaeMble TPH H3yYEHHH OWOJIOTHMHM 3HAHUS W YMEHUs TpHU
peweHny npodieM, CBsI3aHHBIX C PALIHOHAIBHBIM MTPHPOIOIIONB30BaHIEM (COOIIIOIEHNE TIPABUIT TIOBEICHUS
B TIPUPOJE, HANpPABJICHHBIX HA COXPAHEHHE PABHOBECUS B 3KOCHUCTEMAaxX, OXPaHY BHIOB, HKOCHCTEM,
ouochepsi),

AKTUBHOE HENPUATHE [EHCTBHUN, MPUHOCIIIMX Bped OKpPYyXaroUled NPUPOAHON Cpene, yMeHue
NPOTHO3UPOBATh HEOJNArOMPHUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS IMPEANPUHIMAEMBIX JCHCTBUH |
NPEIOTBPALIATD UX;

HAJIMYHE PA3BUTOTO SKOJOTMYECKOTO MBILIUICHHS, KOJOTHUYECKOH KYJIBTYPBI, OMBITA AEATEIbHOCTH
SKOJIOTUYECKON HAINPaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMHU B IO3HABATEIbHON, KOMMYHHKATHBHOMN
U COLMAJBHOW TPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B TNPAKTUYECKOH MEATENbHOCTH 3KOJIOTHUECKOM
HAIPaBJIEHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(pOpMHPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIeCTBEHHO! MPAKTUKH, OCHOBAHHOTO Ha AHAJIOTe KYJBTYP, COCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B TIOJIMKYJIBTYPHOM MHpE;

COBEPIIEHCTBOBAHHE SI3BIKOBOM M YUTATENbCKOH KYJBTYpPbl KaK CPEIACTBAa B3aMMOACHCTBHUS MEKAY
JFOIbMU ¥ TIO3HAHUS MUPA,

MOHMMAaHHE CIIEU(PUKN OMOIOTUN KaK HAyKH, OCO3HAHUS €€ poiH B (POPMHUPOBAHUH PALIMOHAIBHOTO
HAYYHOTO MBIIIJICHNS, CO3JAaHUH LIEJOCTHOTO MPENCTAaBJIEHUs] 00 OKPY)KAKOLIEeM MHpPE KaK O €IUHCTBE
NpUPOABI, 4YeJOBeKa W OOIIecTBa, B TO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH W peuleHuu mnpodiem
COXpaHEeHHsI TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTP B 3HAYUMOCTH OWOJIOTMH JJIsl COBPEMEHHOW LMBMIIHM3ALMH. OOECIEYEHUsT HOBOTO
YPOBHSI Pa3BUTHS MEAMLIMHBI, CO3JIAaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIlaTh PeCypCHbIE
npoOJeMbl Pa3BUTHS UEJIOBEUECTBA, IMOMCKA MyTel BbIXOAA W3 MIOOAJBHBIX SKOJIOTHYECKHX NpoOiIeM H
o0ecrieyeHus epexoa K yCTOMYMBOMY Pa3BUTHIO, PALIHOHATIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX PECYPCOB
U (OopMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B IMOJYYEHUU OMOJIOTMYECKHX 3HAHWH B LIEJSIX MOBBIMEHHU OOLIEH KyJIbTYpHI,
€CTeCTBEHHO-HAyYHOW I'PAMOTHOCTH, KaK COCTABHON 4acTH (PYHKIIMOHAJIBHONW IPaMOTHOCTH OOyHarOIHXCH,
bopMupyeMoii nmpu u3yueHur OUOIOTHH;

MOHMMAHHE CYLUTHOCTH METOJOB IMO3HAHHS, HUCIOJb3YEMBbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
UCTIONB30BATh TMOJy4aeMble 3HAHMUS Ul aHAIM3a M OOBSICHEHHUs SBJICHUH OKPYKAIOIIEro MHpa H
NPOUCXOSIINX B HEM H3MEHEHUH, yMEHUE 1e1aTh OOOCHOBAHHBIE 3aKIFOUSHHSI HA OCHOBE HAyYHBIX (DaKTOB
U MIMEIOLINXCS TAHHBIX C [EJbI0 TMTOTYYEHHsI TJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCIIOJIb30BaTh OHMOJOIMYECKHE 3HAHUS Ui pelieHus npodieM B
peabHBIX KIU3HEHHBIX CHTYaLIUsX;

OCO3HaHME ILIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTb OCYINECTBJISAITh TNPOEKTHYIO H
HCCIIEIOBATEIBCKYIO AeSITeIbHOCTh MHANBHAYAJIBHO U B IPYIIIIE,



TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPBIBHOMY OOpPa30BaHHIO U CAMOOOPa30BAaHUIO, K AKTHBHOMY

MOJIYYE€HUIO HOBBIX 3HAHHH MO OMOJOrUU B COOTBETCTBHH C JKU3HEHHBIMH MTOTPEOHOCTSIMH.
METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHUSI y4eOHOro mpenmera «bHONOrHsS) BKIIOYAIOT: 3HAYUMbIE
s (GOPMUPOBAHMST ~ MUPOBO33PEHHUST  OOYYAIOIMMXCS  MEKAUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOIIeHayYHbIE TOHATHS, OTPAKAIOIINE LEJOCTHOCTh HAYYHOH KapTHHBI MHpa U CHElH(HKYy METOIOB
MO3HAHUS, HUCIONb3YeMbIX B €CTECTBEHHBIX HayKax (BEINECTBO, PHEPTUs, SIBJICHHE, MPOLECC, CHCTEMA,
HAy4HbIA (haKT, MPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIEeNOBaHUE, HaOJIONEHUE,
U3MEpEeHue, OHKCIEPUMEHT U Opyrue), yHHUBEpcajbHble yueOHble neHCTBHS (TIO3HABATENbHBIC,
KOMMYHHKATHBHBIE, PETYJSTHBHBIE), odecneunBaroume GopmMupoBaHne (yHKIHOHATIBHONH TPAMOTHOCTH H
COLMAJIbHOW KOMIMETEHINH OOYYaroIIUXCsl, CIHOCOOHOCTh OOYYaroIUXCsl HCIOJIb30BATH OCBOCHHBIC
MEKIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUSI M  yHUBEpCajbHbIe Yy4eOHbIE OEHCTBUS B
MO3HABATEJILHON U COLIMAIBHON MPAKTHKE.

B pesynbrare m3yueHuss OMOJOTMH Ha YpPOBHE cpeaHero olmiero obpa3oBaHus y O0ydaromerocs
Oynyr chopMupoBaHBl MO3HABATENbHbIE YHUBEPCAJbHbIE YyUeOHBbIE IEHCTBHS, KOMMYHHKATHBHBIC
yYHHUBEpCaJbHbIe y4ueOHble NEHCTBHS, PEryJsTHUBHBbIE YHUBEPCAJIbHbIC y4eOHBbIE NEWCTBHS, COBMECTHAs
TesTeTbHOCTb.

MeranpenMeTHble pPe3yJibTaThl OCBOSHHUS MPOTPaMMbl CpemHero odmero oOpa3OBaHUS IOJIKHBI
OTPaXKaTh:

OsnaneHne yHHBEpPCANBLHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH ACHCTBHSIMM:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHS:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYAJIU3UPOBATh MPOOJIEMY, pACCMATPUBATD €€ BCECTOPOHHE,

UCTIONB30BATh TPH OCBOCHWU 3HAHUN TPUEMBI JIOTUYECKOTO MBIIICHUS (aHAmM3a, CHUHTE3,
CpaBHEHWMs, KiacCU(pUKALH, OOOOIIEHHs), PaCKPbIBATh CMBICI OWOJIOTHYECKUX MOHATUH (BBIOCNATH WX
XapaKTepHbIC MPU3HAKH, YCTAHABINBATD CBSI3U C IPYTUMH TOHSITHIMN),

ONpeNeNATh LeNN AEATEIbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU HX JOCTHXKEHHS, COOTHOCHTH
PE3YJIBTAThI AEATEIBHOCTH C TIOCTABJICHHBIMH LIEJISIMHY,

UCTIOJIB30BATh OMOJIOTHYECKUE TTOHSTHS ISl OOBSCHEHHSI (DAKTOB U SIBJICHHUH *KHUBOH MPUPOLIBL;

CTPOHUTH JIOTHYECKHE pPACCYKACHUS (MHAYKTUBHBIE, MACAYKTHUBHbIC, [0 AHAJOTUH), BBIIBJIATD
3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIHUPOBATH BHIBOABI M 3AKITIOUSHHS,

NPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEACTBA AJIsl IPEACTABICHUS CYLIIECTBEHHBIX CBSI3€i U OTHOIIEHHIA B
U3y4aeMbIX OMOJIOTHUECKHMX OOBEKTax, a TaKKe MPOTHBOPEUHH Pa3sHOTO POJa, BBIABICHHBIX B PA3JIMYHBIX
UH(POPMALMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH peHIeHHs MNpoOJeMbl C y4ETOM aHalM3a HMEIOIIUXCS MaTePHANbHBIX U
HEMaTePUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAEATENBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJBTATOB LIEJSAM, OLEHHBATH
PUICKH MTOCIIEICTBUH eI TETbHOCTH;

KOOPAMHHUPOBATH M BBIMOJHATE pabOTy B YCJIOBUSX PEAJbHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO
B3aMMOJICUCTBHUSI,

pa3BUBATh KPEATHBHOE MBILUICHUE MPU PEIIEHUH KU3HEHHBIX POOJIeM.

2) 0a30BbIe HCCJIE0BATENbCKHE IeHCTBHUS:

BJIAJIETh HABBIKAMH Y4€OHO-UCCIIEIOBATEIBCKON M MPOEKTHON e TEIbHOCTH, HABBIKAMH Pa3peLIeHHUs
npodieM, crnocoOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY METOIOB PEIIeHHs MPaKTHYECKUX
3a1a4, IPUMEHEHUIO PA3TUYHbIX METOIOB ITO3HAHMS,

UCTIOJIB30BATh PA3JIMYHBIE BHIbI ACSITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETALIHH,
npeoOpa3oBaHUI0 W TNPUMEHEHHIO B Yy4YeOHBIX CHUTyalMsX, B TOM YHCJIE MPH CO3AAHUU YYEOHBIX H
COLIMAJIbHBIX TPOEKTOB,

(dbopMHUpOBATh HAYYHBIH TUI MBIIIJICHNS, BIAIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHSATHSIMU
U METOJIAMH;



CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 33/1a4 B OOpa30OBATENbHON IESITEIbHOCTH W JKU3HEHHBIX
CUTYyalUsIX,

BBIABJISAT NPUYMHHO-CJICIICTBEHHBIE CBSA3M W aKTyalM3UpPOBaTh 3a7ady, BBIABUIATb THIIOTE3y €€
peleHnsi, HaxOOUTh AapryMEHTBl U1 JOKa3aTeNbCTBA CBOMX YTBEPXKACHWH, 3aaBaTh MapamMeTpbl H
KPUTEPHUH PELICHHS,

aHAJM3UPOBATh MOJNYYEHHBIE B XOAE PELICHUS 3ala4dl Pe3yJbTaTbl, KPUTHYECKU OLIEHHBATH HX
JIOCTOBEPHOCTb, MPOTHO3MPOBATHh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, OLEHHBATb MPUOOPETEHHBIH OIBIT,

OCYIIECTBJIATh  LIEJICHANPABJICHHBII TMOWCK MEPeHOca CPEeACTB H  CrocoOOB  AEHCTBUS B
poeCCHOHATTBHYIO CPeny,;

yMETb IEPEHOCUTh 3HAHUS B TIO3HABATEJbHYIO U MPAKTUUECKYIO0 00JIACTH JKU3HENESTEIbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WJAEH, MpPEIJIaraTb OPUTHHAJbHBIE MOAXOAbI M PELICHUs, CTABUTb MPOOJIEMBI U
3a/1a4u, TOMYCKAOIIHNE aIbTEPHATHBHBIE PEIIEHIS.

3) padora ¢ nundopmauueii:

OPUEHTHPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HH(POpPMALUU (TEKCTe y4eOHOro mocoOHs, Hay4HO-
NOMYJIIPHOM JuTeparype, OMOJIOTHYECKUX CIIOBApsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax MHaHHBIX, B
WnTepHeTe), aHanMM3upoBaTh WH(POPMALMIO PA3IUYHBIX BHAOB M (OPM MPEACTABICHHS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTHBOPEUHBOCTH;

(bopMyIHPOBATH 3aMPOChl U MPUMEHSTh Pa3IMYHbIE METOABI MPU MOHCKE B O0TOOpE OMOJIOrHYecKOn
uH(pOpMaLunu, HeOOXOAUMOM 1JIs BBITOJHEHHS YUeOHbIX 3a/1a4;

npuoOperaTb  ONBIT  HCIONB30BaHUA  HMHPOPMALIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3JIUUHBIX IIOMCKOBBIX CHCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIBHYIO (OPMY NPEACTaBICHUsS OHMONOTHYECKON HH(pOpMaIu
(cxemsl, rpaduKy, TUArpaMMBbl, TaOJIHUIBL, PUCYHKH U APYTroe),

UCIIONB30BATh HAYUHBIA S3BIK B Ka4eCTBE CPEACTBA Mpu padore ¢ OnMomorudeckoil mHpopMariei:
NPUMEHITh XUMHUYECKHE, (PU3MUecKue W MaTeMaTHUeCKHe 3HAKH W CHUMBOJBIL, (Gopmyibl, abOpeBuarypy,
HOMEHKJIaTypy, UCTIONB30BaTh U MPeoOPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIHOCTH,

BJIAJETh HABBIKAMH pPACIIO3HABAHHMS M 3alIUTHl WH(pOpMauuu, WHPOPMALMOHHOH Oe30macHOCTH
JMYHOCTH.

OBnaneHne yHHBEpPCANBHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMH:

1) oOmenue:

OCYIIECTBJIAT KOMMYHHMKAIlMA BO BCeX cdepax >KU3HM, aKTHUBHO YYaCTBOBATh B JUAJIOTe WU
IVCKYCCHH TIO CYLIECTBY OOCykmaemMol Tembl (YMEHHME 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CY)KICHHS
OTHOCHTEJIbHO BBINTOJIHEHHS MpPEIiaraéMoil 3a/layd, YYUTHIBATb HMHTEPECHl U COTJIACOBAHHOCTb TO3WIHI
APYTUX YYaCTHUKOB AUAJIOTA MK IUCKYCCUN);

pacrio3HaBaTh HeBepOaslbHBIE CpeAcTBa OOIIEHMs, TOHMMATh 3HAYEHHE COLUAIBHBIX 3HAKOB,
NPEANOCHIIOK BOSHUKHOBEHUS! KOH(DJIMKTHBIX CUTYyalUl, YMETb CMSIT4aTh KOH(IMKTHI 1 BECTH ITEPETOBOPHL,

BJAETh PA3JMYHBIMU Crioco0amMu OOLICHHWS W B3aMMONCHCTBHS, MOHUMATh HAMEPEHUs APYTUX
JrONieH, TPOSIBIISATh YBAXKUTEIBHOE OTHOLICHHE K COOECeTHHKY M B KOPPEeKTHOH Qopme (hopMynupoBarh
CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIB30BAHNUEM SI3BIKOBBIX CPENCTB.

2) coBMeCTHAasI 1eSITeJIbHOCTh:

MOHMMATh U UCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBbHONW PabOThI MPH PELICHUU
Ouonornyeckoii  mpoOneMbl, OOOCHOBBIBATH  HEOOXOAMMOCTH  NPUMEHEHHs]  TIPYMIOBBIX  (GopMm
B3aUMOJICHCTBHS MIPU PELICHUN YIeOHOH 3a1auuy;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX NEHCTBHI C yU6TOM OOLINX MHTEPECOB M BO3MOXKHOCTEH
KaKJIOTO YJIeHa KOJUIEKTHBA,



NPUHUMATD L€ COBMECTHOM MESTEeNbHOCTH, OPraHU30BbIBaTb U KOOPAUHUPOBATH IENUCTBUA MO €€
IOCTIDKEHUIO: COCTABIISITh TUIAH JEHCTBUH, PacTIpeneNsaTh POJIM C YIETOM MHEHHH YYaCTHUKOB, OOCYKIaTh
Pe3yJbTaThl COBMECTHON paboTHT,

OLICHUBATh Ka4eCTBO CBOETO BKJIQAa W KAKIOrO YYaCTHHKA KOMaHAbl B OOIIMI pe3yjbpTarT mo
pa3pabOTaHHBIM KPUTEPHUSIM,

IpeaJjaraTb HOBbI€ MPOEKTHL, OLIEHUBATH UIEU C MO3ULIUN HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHUECKON
3HAUYUMOCTH;

OCYLIECTBJIATh TO3UTHBHOE CTpPATErnyeckoe IOBENEHHE B Pa3JIUYHBIX CHUTYalMsIX, MPOSBIATDH
TBOPYECTBO U BOOOpaskeHHE, OBITH MHUIIMATHBHBIM.

OBnageHne yHHBepCAJNbLHBIMH PeryJsiTUBHBIMH JeiiCTBUSIMU:

1) camoopranusanmusi:

UCTIOJIB30BATh OMOJIOTMYECKUE 3HAHHS JJI BBIIBJICHUS NMPOOJIEM M UX PELICHHs B JKHU3HEHHBIX U
yueOHBIX CUTYALHSAX,

BBIOMPATh HA OCHOBE OMOJIOrMYECKHX 3HAHUH LIENEBbIE M CMBICIIOBBIC YCTAHOBKH B CBOUX ACHCTBHUSIX
U TMOCTYIIKaX 10 OTHOLIEHUIO K XKUBOW MPUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPY KAOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATENBHYIO IESTEIbHOCTh, BBIIBISITH NMPOOJEMBI, CTaBUTh U
¢dopmyarpoBaTh COOCTBEHHBIE 3371a4l B 00Pa30BATENBbHON AESITEIbHOCTH 1 JKU3HEHHBIX CUTYALHSX;

CAMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEUIeHUs NpoOJeMbl € Yy4ETOM HUMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUH,

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

PaCLINPATH pAMKH Y4€OHOTO IPeAMEeTa Ha OCHOBE JIMUHBIX NMPENNOYTCHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CHocOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO LIMPOKON SPYAMLMU B Pa3HBIX OONACTSIX 3HAHHM,
MIOCTOSTHHO TOBBIIIATE CBOH 00pa30oBaTeNbHBIN U KYJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTyalLUsiM, BHOCUTb KOPPEKTHBBI B €ATEIbHOCTD, OLIEHUBATb COOTBETCTBUE
Pe3yJIbTAaTOB LIEJsIM;

BJIAETh HABBIKAMU TIO3HABATENIbHOW pe(QJeKCHH KaK OCO3HAHMs COBEPIIAEMBIX MAEHCTBUH U
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHH, MCIONb30BaTh MPUEMBI PeICKCHH ST OLICHKH
CUTyalluy, BBIOOPa BEPHOTO PEIIEHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELIEHHS 110 UX CHUXKEHHUIO,

MPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX MPU aHAIN3€ PE3YyJIbTaTOB JeATEIbHOCTH,

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ceOsl, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATb MOTHBbBI U apIyMEHTBI APYTUX MPU aHAJIN3€ PE3YJIbTATOB AeATEIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHNOKHW,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MHP C IMO3ULMH APYTOrO YEJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIE pe3yabTaThl OCBOSHHS COAEp KaHUs yueOHOro npeamera «buonorus» Ha yriyOIéHHOM
YpOBHE OpHEHTHpPOBaHbI Ha obecnedenue mnpodunbHOro oOydeHusi oOyuaromuxcs Ouojoruu. OHu
BKJIFOYAIOT: crieunpuieckue Uit OMONIOrUN HayyHbIe 3HAHUSA, YMEHHUS U CIIOCOOBI AEHCTBUI 110 OCBOSHHIO,
UHTEPIpETaluyd U NpeoOpPa3OBaHMIO 3HAHWHA, BHUIBI IESTENHOCTH IO TOJYYEHHIO HOBBIX 3HAHUN U HX
NPUMEHEHUI0 B PA3JMYHBIX Yy4eOHBIX, a TaKK€ B pPEANbHBIX JKM3HEHHBIX cUTyalusx. l[IpenmerHble
pe3yJbTaThl MPEACTaBIeHb! IO roJiaM U3yUeHHs.

[IpenmerHble pe3ynbTaThl OCBOeHUs yudeOHoro mnpenmera «buonmorus» B 10 Kiacce NOKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M pOJNM OHMOJIOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMHUPOBAHUN €CTECTBEHHO-HAYYHOH KapTUHBI MHUpA, B TIO3HAHWHU 3aKOHOB MPUPOIBI U PELICHUH podieM



PALMOHAIBHOTO MPUPOAONOJIB30BAHUS, O BKJIAAE POCCHUICKUX W 3apyOEKHBIX YYEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJCHHE CUCTEMOH OWONIOTMYECKHMX 3HAHWUH, KOTOpas  BKIOYAET. OCHOBOIIOJIATAOLINE
Onosornyeckne TEPMHUHBI M TIOHATHS (JKU3Hb, KJIETKA, OPraHu3M, MeTaboIN3M, TOMEOCTa3, CaMOPETyJISLIHs,
CaMOBOCIIPOU3BEICHHE, HACJIEACTBEHHOCTb, M3MEHUYMBOCTb, POCT W Pa3BUTHE), OMOJOTHYECKHE TEOPHH
(xnerounast reopust T. IlIBanna, M. IInetinena, P. Bupxosa, XpoMOCOMHast TeOpHUsI HACTIEICTBEHHOCTH T.
Moprana), yuenuss (H. M. BaBuioBa — 0 ueHTpax MHOroo0pasusi U NPOUCXOKICHHS KYJIbTYPHBIX
pacTeHuii), 3aKOHBI (€AMHOOOpa3Ws TMOTOMKOB MEPBOTO TOKOJIEHHs, PACIICTICHUs], YHUCTOTBHI TaMeT,
HE3aBUCUMOTrO Hacaenosanus I'. MeHens, roMONOrH4eCcKUX psiioB B HACIEACTBEHHON u3Menunsoctu H. M.
Baswunosa), npuHIUITE (KOMITJIEMEHTaPHOCTH);

BJIAJCHNE OCHOBHBIMH METOAAMHM HAyYHOI'O IIO3HAHMS, HCIHOJB3yeMBbIX B OHOJOTHUYECKHX
HCCIIEIOBAHMSX JKUBBIX OOBEKTOB (OMHCaHHE, U3MepeHe, HaOII0AeHUE, SKCIIEPUMEHT),

YMEHHUE BBbIIEIATh CYLMECTBEHHBbIC MPHU3HAKH. BHPYCOB, KIJIETOK TPOKAPUOT U DSYKAPHOT,
OJHOKJIETOYHBIX H MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM YHCIIe OakTepuil, rpuOOB, paCTeHUH, KUBOTHBIX U
YeJOBEKa, CTPOCHHMs OpraHoB M CHUCTEM OpPraHOB pPACTEHHH, JKUBOTHBIX, YEJOBEKa, MPOIECCOB
JKU3HENEATENIbHOCTH, MPOTEKAIOIINX B OPraHU3Max pPaCTeHHH, JKMBOTHBIX U UEJIOBEKa, OMONIOTHYECKUX
mporeccoB. oOMeHa BemecTB (MeTadou3M), MpPEBpalleHUs JSHEPruu, OpOKEeHHs, aBTOTPOPHOTO W
rerepoTpoHOro THUMOB NUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MeH03a, raMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHUOHATIBHOIO PAa3BUTHS, PA3MHOXKEHHsS, WHAWBUAYAJIBHOTO PAa3BHTHUS OpPTraHU3Ma
(oHTOreHe3a), B3aMMOEHCTBHSI T€HOB, IeTePO3HCa, HCKYCCTBEHHOTO 0TOO0PA,

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3H MEKAY OPraHOMIAMHU KJIETKH M MX (YHKLUUSMH, CTPOCHHUEM
KJIETOK Pa3HBbIX TKAHEH M MX (PYHKLIUSIMH, MKy OpPraHaMH U CUCTEMaMH OPTaHOB y PACTEHHM, )KUBOTHBIX
U 4YeJoBeKa W MX (YHKIMSIMHU, MEXKAY CHCTEMaMH OPTaHOB M WX (PYHKLHUSIMH, MEXKIy dTamaMu oOMeHa
BEIIECTB, STAlaMH KJIETOYHOrO LUKJA W JKU3HEHHBIX IIMKJIOB OPTaHWU3MOB, 3TalaMyd 3MOPHOHAIBHOTO
Pa3BUTHSA, TEHOTUTIOM U (peHOTHIIOM, (P€HOTUIIOM M (HAKTOPaAMH CPeIbl OOUTAHHUS,

YMEHHE BbISIBIIATH OTIMYUTENIbHBIE NPU3HAKH JKUBBIX CHCTEM, B TOM HYHCJIE€ PACTEHHH, JKUBOTHBIX H
YeJIOBEKa;

YMEHHE UCTIOJIb30BATh COOTBETCTBYIOLINE aPTyMEHTBI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U CHMBOJTHKY
IUIS1 TOKA3aTeNNbCTBA POJICTBA OPTAaHU3MOB PA3HBIX CHCTEMATHYECKHUX TPYIIII,

yMEHHE peliaTbh OWOJOTHYECKHE 3aJaud, BBIIBJISATH NPUYMHHO-CICICTBEHHbIE CBSI3U MEXKAY
UCCIIEyeMbIMH OHOJIOTHUECKUMH TPOLIECCAMH U SIBJIEHUSIMH, JEJaTh BBIBOJBI M MPOTHO3BI HA OCHOBAHUH
MIOJIyYE€HHBIX PE3yJIbTaTOB,;

YMEHHE BBINOJHSTH JIAOOPATOPHBIE U TPAKTHYECKHE padoThl, COOMOAAaTh MpaBwiIa Hpu padoTre ¢
yueOHBIM H J1a0OPaTOPHBIM 00OPYIOBAHUEM,

YMEHHE BBIABHTaTh THIIOTE3BL, TPOBEPATh MX SKCIEPUMEHTAIbHBIMHU CPEACTBAMHU, (GOPMYIUPYsI LEb
UCCIIEIOBAHMS, AHATU3UPOBATH MOJYYECHHBIE PE3YJIbTAaThI U IEJaTh BIBOABI,

YMEHHE Y4acTBOBaTh B Y4€OHO-HCCIIENOBATENBCKOW padoTe Mo OMOJOruM, SKOJOTMU U METUIIVHE,
NPOBOIUMON Ha 0a3e LIKOJNBbHBIX HAYYHBIX OOLIECTB, H MyOIMYHO MPEACTABIATH MOJYYECHHBIE PE3YJIbTAThI
HA YYEHUYECKUX KOH(EPEHIHSIX;

YMEHHE OLICHWBaTb 3THYECKHE AaCIEeKTbl COBPEMEHHBIX HCCIENOBaHWA B oOnacTu OHMONOTMH U
MeIULUHBl (KJIOHUPOBAHHE, HCKYCCTBEHHOE OIUIOIOTBOPEHHE, HANPABICHHOEC H3MEHEHHE T€HOMa W
CO3MIaHHME TPAHCTEHHBIX OPTraHU3MOB);

yMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyayiiei mpodheCcCHOHATbHONU NeATEPHOCTH B 001acTH
Ouosoruu, MenUIUHBIL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3HCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
yrayOnsaTh TIO3HABATENbHBI WHTEPEC, HANPABICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeCcCuu U MPOAOJIKEHIE OUOJIOTMYECKOr0 00Opa30BaHMsI B OPTaHM3AIMSIX CPEIHETO MPo¢heCCHOHATTLHOTO
U BBICIIETO OOpa30BaHMSI.

[IpenmerHble pesynbTaThl OCBOeHUs yueOHoro mnpenmera «buonorus» B 11 Kiacce NONKHBI
OTpa’KaTh:



c(OPMHPOBAHHOCTh 3HAHWH O MeCTe€ M pOJU OHMOJIOTMM B CHUCTEME EeCTECTBEHHBIX HAayK, B
(bopMHUpPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, B TO3HAHWU 3aKOHOB IMPHPOIBI H
pELIeHNH HKOJIOTHYECKUX TPOOJIeM YeJIOBEYeCTBA, a TAKXKE B PEHIEHUH BOMPOCOB PALMOHAIBHOTO
NPUPOAOIIOIB30BaHUSA, U B (POPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHHUS K MPHUPONE, OOIIECTBY, YEJIOBEKY, O
BKJIAJI€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHY;

YMEHHE BJIAJETh CUCTEMOI OMOJIOTHUYECKUX 3HAHHUH, KOTOpasi BKIIFOYAET ONPEEIICHUs]  TIOHNMaHUe
CYIIHOCTH OCHOBOIIOJIATAIOLINX OHOJIOTHUECKUX TEPMHHOB M TOHATHH (BUI, SKocucTeMa, Omocdepa),
Ouonornyeckne Teopuu (3BOJIOIMOHHAsA Teopust Y. JlapBuHA, CHHTETHYECKAs] TEOPHs SBOJIFOLIMH), YISHHS
(A. H. CesepuoBa — o nyTsix u HampasleHusx spomonnu, B.JM. Bepranckoro — o OGmocdepe), 3aK0HbBI
(renerudeckoro pasHoBecus JIxx. Xapau u B. BaiinOepra, 3aponbiinesoro cxoacrsa K. M. bapa), mpasuna
(Muanmyma FO. JIubuxa, 5KOJOTHMUECKOW MUpPaMUABI SHEPruu), rumnoresbl (rumoresa «vupa PHK» V.
Tunbepra);

YMEHHE BJIQIETh OCHOBHBIMH METOJIAMH HAYYHOTO IO3HAHHS, HCIIOJIB3yEMBIMH B OHMOJIOTHYECKUX
UCCJICZIOBAHMSIX »KUBBIX OOBEKTOB M SKOCHUCTEM (OMHCAHWE, W3MEpeHHe, HaONIONeHUEe, SKCIEPUMEHT),
croco0aMH BBISIBJICHUS M OLICHKH aHTPOIIOT€HHBIX U3MEHEHHH B TIPUPOLIE;

YMEHHE BBIICNSATh CYIIECTBEHHbIE NPU3HAKU. BUAOB, OHOreOLEHO30B, SKOCHCTEM U Ouocdepsl,
CTa0WJIM3HUPYIOIIETO, JBIKYLIETO M Pa3phIBAIOIIETO €CTECTBEHHOro OTOOpa, ajulONaTpPHYECKOro M
CHUMITATPUYECKOTO BUAOO0OPA30BAHMS, BIUSHHUS IBWKYIIUX CHJI 3BOJIFOLMH HAa TE€HO(OHA MOMyISALUH,
pUCNOCOOJIEHHOCTH OPraHU3MOB K cpene OOMTaHus, YepeIOBaHMs HANPaBJICHUH SBOJIIOLNH, KPYrOBOPOTa
BEIIECTB M NMOTOKA SHEPTHH B YKOCHCTEMAX,

YMEHHE VCTAHABJIHMBATH B3AUMOCBSI3M MEXAY MPOLECCAMH HBOJIIOLUHN, ABIKYLIMMH CHJIAMH
AHTPOIIOTeHe3a, KOMIOHEHTAMH PA3JIMUHBIX SKOCHCTEM H MPHUCIOCOOICHNUSMH K HUM OPTaHHU3MOB,

YMEHUE BBIABISITH OTJIMYUTENBbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOJEHHOCTh BUIOB K Cpene
oOuTaHus, a0MOTHYECKUX U OHOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OpPraHW3MOB B
coolrrecTBax, aHTPOIIOT€HHBIX H3MEHEHHH B 3KOCUCTEMaX CBOEH MECTHOCTH,

YMEHHE UCTIOJIb30BATh COOTBETCTBYIOLINE aPTyMEHTBI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U CHMBOJHKY
IUISL TOKA3aTeNIbCTBA POACTBA OPraHM3MOB PA3HbIX CUCTEMATHYECKUX TPYIII, B3aHMMOCBSI3U OPTraHU3MOB H
cpenbl OOMTAHMS, €JUHCTBA YEJIOBEUECKHX pac, HEOOXOAUMOCTH COXpPAHEHHS MHOrooOpasusi BUIOB H
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS PUPOABI H YEJIOBEUECTBA,

yMEHHE peliaTbh OWOJOTHYECKHE 3aJaud, BBIIBJISATH NPUYMHHO-CICICTBEHHbIE CBSI3U MEXKAY
UCCIIEyeMbIMH OHOJIOTHUECKUMH MPOLIECCAMH M SIBJICHHSIMH, IEJIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHUH
MIOJIyYE€HHBIX PE3yJIbTaTOB,;

YMEHHE BBINOJHSTH JIAOOPATOPHBIE U TPAKTHYECKHE padoThl, COOMOAAaTh MpaBwiIa Hpu padoTre ¢
yueOHBIM H J1a0OPaTOPHBIM 00OPYIOBAHUEM,

YMEHHE BBIABUIaTh TMITOTE3BL, MIPOBEPATh MX SKCIIEPUMEHTAIbHBIMU CPENCTBAMH, (POPMYIHPYS LEeTb
UCCIIEIOBAHMS, AHATU3UPOBATh MOJIyYEHHBIE PE3YJIbTAThI U I€TAaTh BBIBOILI,

YMEHHE Y4acTBOBaTh B Y4€OHO-HCCIIENOBATENBCKOW padoTe Mo OMOJOruM, SKOJOTMU U METUIIVHE,
POBOIUMON Ha 0a3e LIKOJNBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO MPEACTABIATh MMOJYUSHHBIE PE3YIbTAThI
HA YYEHUYECKUX KOH(EPEHIHSIX;

YMEHHE OLICHHBATh TUIOTE3bI U TEOPHU O MPOUCXOXKICHUH KU3HHU, YEJIOBEKa U YEJIOBEUECKUX pPac, O
NPUYHHAX, TTOCIEACTBHSX U criocodax MpeaoTBpalleHns riodalbHbIX H3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBISITh OCO3HAHHBINA BHIOOP Oyayel mpodecCHOHANbHON NesITebHOCTH B 001acTu
OuoNoruy, SKOJOTHH, MPUPONOMNOJIb30BAHUS, MEIUIHMHBL, OHOTEXHOJOTHH, TCHXOJOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO3SIHCTBA, NMHUIIEBON MPOMBILIIICHHOCTH, YINIyOJsITh MO3HABATEIbHBIN HHTEPEC, HAIPABICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MpOdeccHr W MPOIOJIKEHHE OHOJIOTMYECKOro O0Opa3oOBaHUsS B
OpPTaHU3aLMsIX CPEAHETO MPOPECCHOHATIBPHOTO B BBICLIETO 00Pa30BaHUS.



TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonnuyecTBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NPOrpamMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypent
1 buonorus kak Hayka
2 JKuBbBIE CUCTEMBI U X U3YUEHUE
3 buonorus kinerku 0.5
4 XuUMHUUecKast OpraHu3anys KiIeTKu 10
5 Ctpoenne u pyHKLINU KIETKH 2
6 OOMeH BewecTB U NPEeBPAIEHHE YHEPTHU B 9 !
KJIETKE
7 Hacnencreennas nadopmarus u 9 0.5
peanu3anus €€ B KIETKE '
JKU3HEHHBIN LUK KJIETKU 6 1
Ctpoenne u pyHKINU OPraHU3MOB 17 L5
10 PasmHOXeHUe U pa3sBUTHE OPraHU3MOB 8 L5
1 I'enernka — Hayka O HaCJI€ACTBEHHOCTH U ) 0.5
N3MEHYMBOCTHU OPraHU3MOB
12 3aKOHOMEPHOCTH HACleACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 I'eneruka uenoseka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buroTtexHONMOrUs ¥ CHHTETHYECKas! OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 0 13
11 KJIIACC
KonnuyecTBo yacos DJeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uHu(pposbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
| 3apoKaeHue 1 Pa3BUTHUE BOJIOLIMOHHBIX 4
MPEICTaBJICHUI B OMOJIOTHI
2 Mukpo3BOJIIOLNS U €€ Pe3yJIbTaThl 14 2
3 Maxpo3BOIHOLNS U €€ PE3YNbTAThI 6
4 IIpoucxoxxaeHue U pa3BUTHE )KU3HU Ha 15 L5
3emuie
5 IIpoucxoxxaeHue 4enoBeka — AaHTPOIOTEHE3 10 1
DKONorus — Hayka O B3aHMOOTHOIIEHHUAX
6 OpraHu3MoOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpenoi
Opranusmsl U cpena oOuTaHus 1.5
DKonorus BUJ0B U MOMYJISILUH 0.5
9 DxoJorust coo01EecTB. JKOJIOTUIECKHE 19 0.5
CUCTEMbI
10 buocdepa — rnobanpHas skocucTeMa
11 YenoBek U OKpysKaroLas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 0 7.5




