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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yueObHOMyY nipenmety "buosnorus" (nanee - Ouoorus) Ha YpoBHE CPETHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®enepamnm», @I'OC COO, Konnennun npenogaBanus yaeoHoro npeamera «bromornsy»
Y OCHOBHBIX IOJIOKEHNH (heaepanbHOi padodueii mporpaMMBbl BOCITUTAHHUS.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHMM W3 KOMIIOHEHTOB TIpeAMeTHOH obmactn «EcTecTBeHHO-HaydHbIe TMpeaMeTs». (CoriacHo
nonoxkeHusiM ®I'OC COO mpodunbHBIe ydeOHBIE TPEIMETH, M3y4YaeMble Ha YTIIyOJIEHHOM YpOBHE,
ABJSIFOTCA  CHOCOOOM  nuddepeHnnanuu oO0y4YeHUs Ha YpOBHE CpegHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEAHUM OOILINM, CpPEAHUM
mpohecCHOHATPHBIM U BBICHINM 00pa3oBaHUEM. B ToO e BpeMs KaKIbId W3 3TUX YIeOHBIX MPEIMETOB
JIOJDKeH OBITh OpPWEHTHPOBAH HA NPHOPUTETHOE pelIeHre 00pa30oBaTEeNbHBIX, BOCHHUTATEIBHBIX U
Pa3BUBAIOIINX 3aflay, CBA3aHHBIX C MpOoQopHUeHTaluel 00yJyaromuXxcs U CTUMYJIHPOBaHHEM HMHTEpeca K
KOHKPETHOM 007acTH HAy4YHOTO 3HAaHWSA, CBS3aHHOTO C OHWOJOTHEW, MEIWUIIMHOW, OSKOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM HJIF BOSHHBIM JIETIOM.

[Iporpamma o yuyeOHoMmy npeamery "buosiorus” na€r nmpencTaBieHre O IENU U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorusi» Ha yriyOJaEHHOM ypoBHE, OIpeaenseT 00s3aTenbHOe (MHBApUAHTHOER)
MpeIMETHOE CONIEpIKaHue, ero CTPYKTYPHPOBAHHE TI0 pa3fellaM W TeMaM, pacIipe/lelieHre Mo KiaccaM,
PEKOMEHIyeT MOCJIEeI0BATeNFHOCTh HM3Y4YeHUs] y4yeOHOro MaTepuana ¢ Y4ETOM MEXKINPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
mporpaMMme 1Mo OMOJIOTHH Peajn30BaH MPHUHIUI MPEEMCTBEHHOCTH C M3YYE€HHEM OHOJIOTMH HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, Oiarogaps 4eMy MPOCMAaTPHUBAETCS HANIPABIEHHOCTh Ha TIOCIIETYOIIee
pasBUTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHSI, JKOJOTHYECKOTO MBIIIICHHs, MPEACTaBIeHHH O 37J0pOBOM o00pa3e >KW3HH, Ha
BOCTIHTaHWE OEpEeXHOTO OTHOIICHWS K OKpYKalolled MpupomHoi cpeme. B mporpamme mo Onomoruu
TaKXe TOKa3aHbl BO3MOXXHOCTH y4eOHoro mpeamera «buomorusi» B peanmsanum tpedoBanunit @I'OC
COO K TuIaHUpyeMBIM JTMYHOCTHBIM, METalpeAMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOy4YeHUS H B
(hOpMUPOBAHUHN OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIHHON JEATETHHOCTH O0YUYAIOIINXCS MO OCBOCHHIO
cojiepKaHusl OMOJIOTHIECKOTO 00pa30BaHuUsI HA YPOBHE CPeHETO 00IIero 00pa3oBaHusl.

YueOnpii npeamer «buomorus» Ha ypoBHE cpeaHero oOmero o0pa3oBaHUS 3aBeplIaeT
Omosormueckoe oOpa3oBaHWE B IMIKOJIE W OPHEHTUPOBAH HAa paCIIMpPeHHe W YIIIyOJNeHWe 3HaHUi
o0yJarommxcs 0 XUBOW TPHUPOJE, OCHOBAX MOJEKYJSPHON W KIETOYHOH OHMOJIOTHH, SMOPHUOIIOTHU U
OHOJIOTHH pa3BUTUA, TCHCTUKHA, CCIICKINHU, 6I/IOTCXHOHOFI/II/I, 9BOJIIOHUOHHOI'O YYCHHSA U SKOJIOTUH.

Nzydenne yueOHOrO mpemmera «buonorus» Ha yriryOleHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaIONMIMXCAd K TOCIEAYIOmEMY TOMYyYeHHI0 OHOJOTHYECKOTO oOpa3oBaHUsI B By3aX U
OpraHuzalyiax CpeaHero mnpodeccuoHanbHoro obpasoBaHus. OCHOBY €ro COJEPXKaHUsS COCTaBISET
cucremMa OWOJOTMYECKHX 3HAHUWH, MONYYEHHBIX TMPH H3YYeHHH OOYYarOIIUMHCS COOTBETCTBYIOIIHX
CHUCTEeMAaTUYECKUX Pa3/ie]oB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00mIero oopazosanus, B 10—11 kmaccax atu
3HaHUs TOJy4aroT pa3BUTHE. Tak, paclIMpeHbl W yrIyOJeHbl OMOJOTMYECKHUE 3HAHUS O DPACTCHUSX,
YKUBOTHBIX, TpHOax, OaKTEpPUIX, OPraHU3Me YEJIOBEKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HH, JTOMOJHUTEIBHO
BKJIIOUEHBI OMOJIOTMYECKHE CBEACHHUS MPUKIAIHOIO M TIOMCKOBOIO XapakTepa, KOTOPblE MOXKHO
WCIIOJIb30BaTh KaK OPHEHTHPHI JJIs TOCIIEAYIoIero Beioopa nmpodeccuu. Bo3MokHa Takke MHTETrpaLus
OHMOJIOTUYECKUX 3HAHHUI C COOTBETCTBYIONIMMH 3HAHUSMHU, TIOTYYCHHBIMHI 00YUYAOIIUMUCS TPU U3YUCHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy npeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIIOIIMOHHBIA  MOAXOABl K U3ydeHHt0 Ouojoruu. CoriacHo uM, H3Y4alOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTCPHBLIC [Jid JKUBBIX CHCTEM pPA3HOTO YPOBHA OpraHu3anuyd, 3BOJIIOIHU
OpPraHUYEecKOro Mupa Ha 3emiie, COXpaHeHHUs] OMOJIOrMYECKOro pa3HooOpas3us mianetsl. Tak, B 10 ximacce
U3y4yaroTCsd OCHOBBI MOJIEKYJISIDHOH M KIJIETOYHOW OWONOrvM, SMOPHOJIOTMH U OHOJNOTUM DPa3BUTHUS,
TCHCTUKU H CCICKIHH, OMOTEXHOJIIOTUM W CHHTETHYECKOM 61/IO.HOFI/II/I, AKTYaJIUSUPYIOTCA 3HAHUA
oOyyaromuxcsi Mo OOTaHUKE, 300JIOTUHM, aHATOMHUHM, (huznonoruu yenoBeka. B 11 kmacce mzyuarotcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTUU U YUEHUE 0 Ouocdepe.

Yuebusiid penMeT «buoOTHS TpHU3BaH 00SCIIEYNTh OCBOCHUE 00yUAIOIIUMHUCS OMOJTOTHUSCKHUX
TEOpUH U 3aKOHOB, UJIEY, NPUHITUIIOB U MPABUII, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHHBl MUpA, 3HAHUHA O CTPOEHHH, MHOT000pa3uu U 0COOEHHOCTAX KJIETKH, OPraHH3Ma, MOMYJISIHH,



OmoIIeH03a, SKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTIDKEHHSX, COBPEMEHHBIX HCCIIEOBAHUAX B
OMOJIOTHY, TPUKIATHBIX ACTICKTaX OWOJOTHYECKHMX 3HAaHWH. J[ns pa3BuUTHs M TOJICPKAHUS HHTEpeca
oOyyaromuxcsi K OWOJOTMM Hapsily CO 3HAYUTENBHBIM OOBEMOM TEOPETHYECKOTO Marepuana B
CONIEp)KaHUM TPOTPaMMBI IO OHWOJOTHH TPETYCMOTPEHO 3HAKOMCTBO C HCTOpHUEH CTAaHOBICHHS U
pa3BUTHS TOHM WM HHOM 00J1acTH OMOJIOTHH, BKJIAJJOM OT€UECTBEHHBIX U 3apyOeKHBIX YIEHBIX B pPEIICHHE
BaXHEHIIINX OMOJIOTHUECKUX U IKOJIOTUICCKHUX TPOOIIEeM.

Henr wm3yuenwst yweOHOro mnpeamera «bwomorms» Ha yriyOn€HHOM YpOBHE — OBIAJCHHE
00y4aroIMMICS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIFHOW OPTaHU3AIMH KUBBIX CHCTEM Pa3HOTO paHTa
U MPUOOPETEeHUE YMEHUW MCIIOJIb30BaTh STH 3HAHWUSA B (DOPMHUPOBAHMU HMHTEpPECa K ONpPEICIIEHHOU
oOmacti TMpodecCHOHANBHON JAEATEIIHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBeICHUS ISl IPOIOJDKEHHUS OMOJIOTHYECKOT0 0Opa30BaHMS.

Hoctmxenne menu wu3ydeHwss ydeOHOro mnpeamera «buomorms» Ha yriyOn€HHOM YpOBHE
o0ecrieyrBaeTCs pelICHUEM CIIEIYIONINX 3a1au:

OCBOCHHE OOYYAIOMIMMHCA CHUCTEMBI OHMOJOTHYECKHMX 3HAHHA: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUAX, KOHICTIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H TpaBWIaX, COCTaBIISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa; O CTPOCHHH, MHOTOOOpa3uu W OCOOEHHOCTSIX
OMOJIOTMYECKUX CUCTEeM (KIIETKa, OpraHu3M, TOIYJIAIus, BU, OMOTeoleHo3, Ouocdepa); 0 BBIIAOIIMXCS
OTKPBITHSIX M COBPEMEHHBIX HCCIIEOBAHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYyYaromuXcs C METOJaMH TO3HAHUS >KUBOW IMPHUPOIBL: HCCIEeN0BATEIHLCKUMH
METOJIaMH OHMOJIOTMYECKUX HayK (MOJICKYJSPHON M KJICTOYHON OMOJIOrMH, SYMOPHOJOTHH M OHMOJIOTUH
pa3BUTHUS, TEHETHUKH M CENEKIWH, OWOTEXHOJOTHMH W CHHTETHYECKOW OWOJIOTHH, IajJeOHTOJIOTHH,
HKOJIOTHHN); METOJIAMU CaMOCTOSTENIFHOTO MPOBEACHUSI ONOIOTHYECKUX MCCIIETOBAaHUM B Ta0OpaTOPHH U
B Tipupojie (HabroieHne, i3MepeHne, SKCIEPUMEHT, MOJICTUPOBAHNE );

OBIIaJieHNEe OOYYArOIIMMHUCS YMEHHUSAMHU: CaMOCTOSITENIbHO HAaXOIWTh, AaHAIU3WPOBaTh U
WCIIONB30BaTh OHOJOTHYECKYI0 HWH(OPMAIMIO; TIIOJIb30BAaThCS OWOIIOTHYECKOH TEPMUHOJOTHEH U
CUMBOJIMKOHM; yCTaHABIMBATh CBSI3b MEXIY Pa3BUTHEM OWOJIOTMHM U COLMAIbHO-DKOHOMHYECCKHMHU U
9KOJIOTHYECKUMH Tpo0JieMaMH 4eJIOBEYEeCTBA; OICHWBATh IMOCJEJCTBHS CBOEH JIESTEIBHOCTH TIO
OTHOIICHUIO K OKPYXKAaIOIIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBI0 U 3JI0POBBIO OKPYIKAIOIIIX
mrosiel; 00OCHOBBIBaTh W COONIONATh MEpbl MPOQHUIAKTHKA HH()EKIMOHHBIX 3a00JeBaHMN, TpaBUIa
MOBEJCHUS B TMpPHUPOJie U oObecreueHuss 0e30MacHOCTH COOCTBEHHOW JKM3HEIEATCIILHOCTH B
Ype3BBIYAMHBIX CUTYAIMsX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTephu30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPBITUS B 00J1aCTH OUOJIOTHY;

pa3BUTHE y OOY4YAIONIUXCS HWHTE/UICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Tpoliecce
3HAKOMCTBAa C BBIJAIONIMMHCA OTKPBITHSIMA W COBPEMEHHBIMH HCCIICJIOBAaHUSIMH B OHOJIOTHH,
pelaeMpIMH €10  MPOoOJIeMaMH, METOJIOJIOTHEH  OWOIIOTMYECKOTO  WCCIIE[OBaHUsS, TMPOBEICHUS
IKCIEPUMEHTAILHBIX HCCIIEIOBAHHMN, pelIeHs] OMOJOTHYECKHX 3a/1a4, MOJSTUPOBAHUS OUOTOTHUECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHWE Y OOYYarOIIUXCsl IEHHOCTHOTO OTHOIIEHHWS K >XHUBOW NPUPOAE B IIEIIOM U K
OTIIENBHEIM €€ O0beKTaM W SIBJICHHSM; (hOPMUPOBAHUE SKOJOTHMYECKOW, T€HETHMYECKOW T'PaAaMOTHOCTH,
00I111Ie# KyIbTYphI MOBEACHUS B IPUPO/IC; HHTEIPAIIMH €CTECTBCHHO-HAYYHbIX 3HAHUIA;

npuoOpeTeHne OOyJYaroNMMUCS KOMIIETEHTHOCTH B PAlMOHAIBLHOM IPHPOJIONOIB30BAHUN
(coOmroieHne TpaBUJI TOBEJEHUS B TPHUPOJIE, OXPaHBI BHUJOB, DKOCHCTEM, OUOCQEphI), COXpPAHEHUU
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKPYXKAIONMX Jrojed (coOmrogeHus Mep NpodUITaKTUKA
3a0oneBanuii, oOecriedyeHne OE30MACHOCTH KHM3HEJCATENHHOCTH B  UPE3BBIYAMHBIX  CHTYaIUIX
MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUsI OMOJIOTMYECKUX 3HAHWUH U YMEHU B
IMOBCEHEBHOM KU3HU,

CO3JIaHKe YCIOBUI [T 0OCO3HAHHOTO BBIOOPa 00yYarOIUMHKCS MHIMBHYyaTbHOW 00pa3oBaTeIbHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TMOCIEAyIomeMy MpOopEeCCHOHANBHOMY  CaMOONPEACICHUIO, B
COOTBETCTBUH C UHIWBUYaIbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.

OO0mee 4ymMcno 4acoB, OTBEAEHHBIX HA M3Y4YeHHE OMOJOTHMH Ha YTTyOJIEHHOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocranisier 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kimacce —
102 gaca (3 yaca B HEAETIO).

Otr6op opraHmu3anoHHBIX (OpPM, METOIOB W CPEACTB OOYUYCHHS OWOJIOTHH OCYIIECTBIISETCS C
yU€TOM CIIeIM(PHUKH €ro COJIEPKAaHUS M HAPABIIEHHOCTH HA TIPOJIOJDKEHUE OHOJIOTHYECKOT0 00pa30BaHuUs
B OPraHMU3AIHAX CPEIHETO NPOGECCHOHAIEHOTO B BEICIIIETO 00pa30BaHusl.



OO0s13aTe/IbHBIM ~ YCIIOBUEM IIPH  OOYYCHMHM OWOJIOTHH Ha yriyOJIEHHOM YPOBHE SIBIISETCS
MPOBEJICHHE JTa00PaTOPHBIX M MpakTUYeckux pabor. Takxke ydacThe OOydarONIMXCS B BBINOJIHCHUU
MPOEKTHBIX M YY€OHO-UCCIIE0BATEIBCKUX PA0OT, TEMATHKA KOTOPBIX OMPECIIICTCS YIUTEICM Ha OCHOBE
UMCIOIIUXCS] MATEPUATEHO-TEXHHIECKHX PECYPCOB U MECTHBIX TIPUPOTHBIX YCIOBUI.



COJEPXAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue MPOTPaMMBbI, BBIJCIEHHOE KYPCUBOM, HE BXOJUT B TPOBEPKY TrOCYyAapCTBEHHOU
uroroBoi arrecranuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsi Hayka. KpaTkas wucTopusi pa3BUTHS OHOJNOTHU.
buonornueckne Hayku w nM3ydaeMble UMHU MpoOieMbl. DyHIaMeHTaIbHbIe, MPUKIATHBIE W ITOMCKOBBIE
Hay4YHBIE HCCIIEIOBaHUS B OMOIIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMK COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
IIpodeccun, cBsazanaple ¢ OWoorueil. 3HauCHNE OMONOTHH B MPAKTHICCKOW IEATEIHHOCTH YEIIOBEKA:
MEIULUHE, CEIbCKOM XO035HCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Tapseii, I
Mengens, B. U. Bepranckuii, W. I1. IlaBnos, U. . Meunukos, H. 1. Basumnos, H. B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, . K. benses.

Tabnuiet 1 cxeMbl: «CBsi3b OMOJIOTHU ¢ APYTUMH HayKammy», «CrcTemMa OMOIOTHIECKUX HAYK.

Tema 2. /KuBble cuCTeMbI U X U3YUYEeHUE

JKuBbie cucTemMbl Kak mpenMeT wu3ydeHHs Owuonormd. CBOWCTBAa JKHUBBIX CHCTEM: EIWHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb, CIIOKHOCTh U YIOPSIOYEHHOCTb CTPYKTYDBI,
OTKPBITOCTb, CAMOOpIaHW3allUs, CaMOBOCIPOM3BEACHUE, pPa3ApaXKUMOCTh, H3MEHYHBOCTh, POCT U
pa3BUTHE.

YPpOBHM OpraHU3allMU KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUHBINA, TKAHEBBIA, OPTraHU3MEHHBIM,
MOy ISIIMOHHO-BUIOBOM, ~ DKOCHUCTEMHBIH  (OmoreoneHornueckuit), Omocdepnsiii.  I[Ipormeccsr,
MPOUCXO/SIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH XKUBOTO. JKM3HB Kak (opMa CYIIeCTBOBAHUS
Marepun. Hayku, n3yyaroniye >kuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alUu.

N3ydenue KuBbIX cucTeM. MeTonasl Ouosiorndyeckor Hayku. HaOionenue, u3MepeHue,
AKCIIEPUMEHT, CHCTeMarth3anus, MeTaaHanu3. [loHsATHE O 3aBUCUMOM U HE3aBUCUMOU NEPEMEHHOI.
[TnanupoBanue skcniepumenTa. [loctanoBka u posepka runote3. Hynesas rumotesa. [lonsTie BRIOOpKH
u e€ mocroBepHOCThb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONYyYEHHBIX
pe3ynbTaToB. [[pUYrHbI HCKa)KEeHUS pe3yNIbTaTOB dKcIepuMenTa. [IoHsITHE CTaTHCTHYECKOTO TecTa.

JdeMoHcTpanuu

Tabmuiel u cxembl: «OCHOBHBIC TNPHU3HAKU JKU3HWY, «buomorndeckue cucrembl», «CBOWCTBa
JKUBOM MaTepum», «YpOBHH OpraHM3alMU >KUBOM MPHUPOIED, «CTpoeHHe >KMBOTHOW KIETKW», «TKaHU
JKUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOro opranm3Mmay, «buoreorneHos», «buocdhepa», «Metoast
U3Y4YEHUS )KUBOU MPUPOIBD».

OGopynoBanue: jabopaTopHOe OOOpyIOBaHHME i TPOBEACHHUS HAOJIOJICHHM, HW3MEPEHUH,
9KCIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb3oBaHUE Pa3IUYHBIX METOJIOB IIPU U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTkn

Kitetka — cTpyKTypHO-(PYHKIIMOHAIbHAS SIUHUIIA )KUBOTO. McTopust OTKphITHS KileTKH. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. ILIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJIOXKEHUS
COBPEMEHHOM KJIETOYHOH TEOpHH.

MeToap!l MOJICKYJISIPHOU U KJIETOYHOW OMOJIOTHH: MHKPOCKOIHSA, XpoMaTorpadus, anexrpodopes,
METOJT MEYEHBIX aToOMOB, JU(GEpPeHIUANBHOE EHTPUPYTUPOBAHUE, KYJIbTUBHUPOBAHHE KIIETOK.
Uszyuenue urcuposannvix Kiemok. ODNEKTPOHHAS MUKpOcKonus. Kou@okanvHas MUKpOCKOnus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpertsr: P. T'yk, A. JleBenryk, T. [lIsann, M. Hlneitnen, P. Bupxos, K. M. bap.

Tabmumbel 1 cxeMbl: «CBETOBOM MUKPOCKOID, «IIEKTPOHHBIA MHUKPOCKOI, «VICTOpHUS pa3BUTHI
METO0B MUKPOCKOITUI.

OO0opyZOBaHHE: CBETOBOH MHKPOCKON, MHUKPOIPENapaThl PACTUTENLHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KIETOK.



IpakTuyeckass paGora «M3yueHne METOMOB KIIETOYHOM Ouomoruu (xpomaTtorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KiIeTKH

XUMHUUYECKHI COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKPOAIEMEHThl. Bona u e€ poap Kak
pacTBOpHTENS, peareHTa, y4dacTHe B CTPYKTYPHPOBAHHH KJIETKH, TEIUIOPEryISIud. MmUHepalbHbIe
BEIIECTBA KIJIETKH, NX OMoIornyeckas poiib. Posib KAaTHOHOB M aHHOHOB B KIIETKE.

Opranudeckne BeIIeCTBa KIETKH. buoiormueckue moauMepbl. benkn. AMUHOKHCIOTHBIN COCTaB
6enkoB. CTpyKTypsl 6emKoBOW MoJeKyinbl. [lepBudHas cTpykTypa Oenka, menTuaHas CBA3b. BropudHas,
TpeTUdHasi, 4YeTBepTHUYHasi CTPYKTypbl. Jlenatypauus. CpoiictBa OenkoB. Knaccudukamus Oenxos.
Buonoruueckue GpyHKINUU OenKOB. [Ipuonsi.

YrineBoapl. MoHOCaxapupl, IWCaxapuIbl, OJUTOcaxapuisl W monucaxapuasl. OOmwil TUIaH
CTpoeHUs U (PM3UKO-XUMHUIECKIE CBOICTBA yrieBo0B. bromornyeckue GpyHKIINU yTIEBOIOB.

Jlumuppr. TmapodunbHO-THIpOdoOHBIE cBoiicTBa. Knaccubpukaums nununos. Tpuriaunepumsl,
dochonumuasl, BOCKH, cTepouasl. buonoruueckne ¢pyHkmm aumuoB. O0IHe CBOMCTBa OMOIOTHIECKAX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneoruasl. [lpuniun
komIuieMeHnTapHoctu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoitHas cnupans. MecTOHAX0XKIEHUE U
ounonorunueckue ¢pynkmnn JJHK. Bunsr PHK. ®yaknmn PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonormdeckue
¢yakiuun  AT®.  BoccTaHOBIGHHBIE — TEPEHOCYMKH, WX  (QYHKIMM B  KJIeTke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouojorus: OHOXUMHYECKHE U OHOPHU3UUECKHE HCCIENOBaHUS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYpPBI OMOMONEKYN. Modenuposarue cmpykmypsi U (QYHKYUli OUOMONEKYL U UX
Komniekcos. Komnvromeprwiil Ouzatin u opeaHudeckuii cunmes OUOMONEKY U UX HENPUPOOHBIX AHAIO208.

JdeMoHcTpanuu

Ioptpetsr: JI. Homunur, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammsbl: «Pacripe/ieieHne XUMHUYECKUX 3JIEMEHTOB B HEXHBOW Ipupone», «PacrpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPHUPOJIEN.

Tabmursr u cxemsl: «lleprogudeckas TabIuIa XUMAYECKUX AJIEMEHTOB», «CTPOCHHE MOJIEKYIIBI
BOJBI», «BemiecTBa B cocraBe opraHuzMoB», «CTpoeHue MONEKynbl Oenka», «CTpYKTyphl O€IKOBOM
MOJIEKyNb», «CTpoeHHe MOJEeKyNl YIieBoaoB», «CTpoeHHe MOJeKyl JUNuaoB», «HykienHoBbIE
KHCIOTBDY, «CTpoeHne MoseKynsl ATOx.

O6opynoBaHre: XUMHAYeCKas 1Mocyja 1 000pyI0BaHUE.

JlaGopaTopHas padoTa «OOHapy)eHHE OCIIKOB C IIOMOIILI0 KAYSCTBEHHBIX PEAKIIU.

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne 1 GyHKIMHU KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAIbHBIC
00pa3oBaHUs KIETKH.

Crtpoenue mnpokapuothdeckor kierku. Kierodnas crenka Oaktepuit um apxed. OcoOeHHOCTH
CTPOCHHS TeTepOoTpPOdHONH M aBTOTPO(PHONU MPOKAPHOTHIECKUX KIETOK. MECTO W POibh MPOKAPHOT B
OmoreHo3ax.

Crpoenre M (QYHKIMOHMPOBAHME »JyKapHoTHYecKol wieTku. [lna3matuueckas memOpana
(turazmanemma). CTpykTypa Iia3MaTHIeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHISCKYIO
MeMOpaHy: naccuBHBIA (aubdy3us, odneryénnas auddysus), akTHUBHBINA (IEPBUYHBIA U BTOPUYHBIN
akTUBHBI TpaHcnopr). [lomynponumaemocts MemOpanbel. PabGora Harpuii-KaimeBOro Hacoca.
OHAOLMTO3: MUHOLMTO3, arounTos3. Dk3ounTo3. Kinerounas crenka. CTpykTypa v QpyHKIMH KIETOYHOM
CTEHKH pacTeHHIA, TPHOOB.

Huronnaszma. Iluro3zons. Lurtockener. JIBuwkeHue uurTomnasmbl. OpraHoujbl  KIETKH.
OpHoMeMOpaHHBIE OpraHOMABl KIETKH: sHpomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JM30COMBI, MX CTpoeHue W (QyHKIHU. B3anMoCBs3b OJHOMEMOpPAHHBIX OpraHOMIOB KieTkd. CTpoeHue
CPaHyJIAPHOrO peTukyiyma. Mexanusm nanpasienus 6enxkos ¢ OIIC. CHHTE3 pacTBOPHUMBIX OCIKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [magkuii (arpaHyiApHBI) DHOOIUIA3MATHYECKHH  PETHUKYIYM.



CekperopHas QyHKIius annapara [oiabmku. Moougukayus 6enxos ¢ annapame I onvoorcu. Copmupoexa
benkoe 6 annapame [0rv0dcu. TpaHCTIOPT BEIIECTB B KIETKE. BaKyonnm pacTUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOHUIBI KIETKH: MUTOXOHAPHUH, TNACTHIBL. [Ipoucxoscoenue MumoxoHopui
u nracmud. Cumobuozernes (K.C. Mepeoickosckuti, JI. Mapeyauc). Ctpoerne 1 (pyHKIIUHM MATOXOHIPHA U
wiactun. [lepBuyHble, BTOPHYHBIE M  CJIOXKHBIE IUIACTHIBI  (DOTOCHHTE3MPYIOIIMX  3YKapHOT.
XJ10poIIacThl, XPOMOILIACTHI, JICHKOIIJIACTHI BBICIIIMX PACTCHU.

HememOpanusie opranouasl kietkun CTpoeHne u QyHKINH HEMEMOpPAHHBIX OPraHOWIOB KIIETKH.
Pubocomer.  Ilpomescymounvie @uiamenmoi. MUKpopHUIAMEHTBI. AKMuUHOBble MUKPODUAAMEHMbL.
MeIieUHbIE KICTKH. AKMUHO8ble KOMNOHEHMbl HeMblUeYHbIX Kiemok. Mukporpyoouku. KiteTouHbii
neHTp. CTpoeHne W JBW)KCHHE JXTYTHKOB W pecHHYeK. MUKpOTpyOOUKM IHTOILTa3Mbl. LleHTpnois.
benku, accoyuuposannvlie ¢ muxpoguramenmamu u Mukpompyoouxkamu. Momopmwie Oenxu.

Anpo. Obonouka Aapa, XpOMaTHH, KapuoIiazMa, SAPBIIIKHA, UX CTPOSHHE W QYHKIHMH. SaepHbIii
OenkoBbIif MaTpuKc. [IpocTpaHCTBEHHOE PACIIONIOKEHUE XPOMOCOM B MHTEPGhA3HOM sifipe. Dyxpomamun u
eemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 0060104Ku 6 mumose. SoepHulil
MPAaHcnopm.

Knetounsle BkmoueHus. CpaBHHUTEIbHas XapaKTEPUCTUKA KIETOK 3YKapuUOT (pacTUTEIHHOMH,
JKUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumel u cxembl: «CTpoeHHE DYKapHOTHYECKOH KIeTKM», «CTpoeHHe KMBOTHOW KIETKH»,
«CTpoeHHEe  pacTUTENbHOM  KIeTKW»,  «CTpoeHue  MUTOXOHIpuW», «Sapo»,  «CrpoeHue
MPOKAPUOTUIECKOM KICTKID.

O6opynoBaHre: CBETOBOW MHKPOCKOII, MHKPOIIPENapaThl PacTUTENHHBIX, JXKHBOTHBIX KIETOK,
MUKpOTIpenapaTsl 0aKTepHaTbHBIX KIETOK.

JlabopaTtopHas padora «/3yueHne CTpOeHHUs KJIETOK Pa3INIHBIX OPTaHU3MOB).

IpakTnyeckas padora «/3yueHre CBOWCTB KIETOYHOU MEMOPaHBD.

JlaGopaTopHasn padoTa «VccienoBaHre MIIa3MoNH3a 1 ISTIIa3MOIN3a B PACTUTEIBHBIX KIIETKAX).

IpakTnyeckas padora «/3yueHne ABHKEHHS [IUTOIIIA3MBI B PACTUTEIHHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpalleHUe JHEPTUM B KJIeTKe

AccuMWIA W JAUCCUMWIANNAS — JIBE€ CTOPOHBI Mera0onu3Ma. Tumbl OOMEHa BEIIECTB:
AaBTOTPO(HBIA M TeTepoTPOQHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX Ipoleccax. DHEPreTHYecKoe
obecrieyenne kieTku: mpeBpamieane AT® B oOMeHHBIX mponeccax. DepMEHTATHBHBIA XapakTep
peakiuii KimeToyHoro werabonu3Ma. DEpMEHTHl, WX CTPOEHHE, CBOWCTBA M MEXaHW3M JCHCTBUS.
Kodepmentrsr. Otnuuns GpepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. belku-akTuBaTOpHI U OENKH-
WHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIUi OT Pa3UIHBIX (DAKTOPOB.

IlepBUYHBINA CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTEZ. AHOKCUSEHHbIU U OKCUSEHHbLI
domocunmes y baxmepuii. Ceemocobuparouue nueMeHmsl U NUSMEeHmMbl peakyuoHHozo yenmpa. Poib
XJIOPOIUTACTOB B Tporiecce potocuHTe3a. CBeToBast U TeMHOBas (asbl. Pomoodvixanue, Cs., Cyu. u CAM-
munwvl omocunmesa. TIpogyKTUBHOCTE (OTOCHHTE3a. BiusHue pa3nnvHbIX (aKTOPOB Ha CKOPOCTb
¢orocuHTe3a. 3HaueHHe HOTOCHHTE3A.

Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUPYIOIIKNE OaKTepHH,
Kene300aKTeprH, cepodaKTeprH, BOJIOPOIHbIE OaKTepHH. 3HAUYECHIE XeMOCHHTE3a.

AHa’poOHble opraHm3Mbl. Buasl Opokenus. IlpomykTel OpojkeHHMS W WX HCIOIH30BAHHE
4eNoBeKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKTHl OMOTEXHOJIOTUH U BO30YUTENN OOJIe3HEH.

AspoOHBIE OpraHu3MBl. JTalbl dHEpreTHIeckoro oomena. [logroroBurenpHbINA dTan. [ mukonms —
OECKUCIIOPOTHOE PACIIETUIEHUE TITFOKO3BI.

Buonornueckoe oOkucieHHE, WM KJIETOYHOE JbIXxaHue. Poimb MHUTOXOHApPHHA B Ipoleccax
Oounonornueckoro oxucienus. Luknuyeckue peakuun. OxucnurenbHoe (ochopuimpoBanue. JHepeus
Membpannozo  epaduenma  npomonos. Cummez ATD: paboma npomonnot ATD-cunmasol.
[IpenmymectBa a’poOHOro mytd oOMEHa BEIIECTB Iepel  aHa’poOHBIM. PPEeKTHBHOCTH
9HEPreTHUECKOro OOMEHa.

JdemoHcTpanuu

IToptpersr: JIxk. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Duremsrapar, Il
Murtuenn, I'. A. 3aBap3uH.



Tabmumer 1 cxembl: «@OTOCHHTE3Y», «DHEPreTHUCCKU 00MeH», «brocuuTes Oenmka», «CtpoeHne
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOM MHKpPOCKOM, 0O0OpyIOBaHWE MJsl NPUTOTOBICHHUS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaTOB.

JlabopaTopHasi padora «l/3ydeHne KaTaqUTHYECKOW AaKTHUBHOCTH ()epMEeHTOB (Ha TpuMepe
aMuIIa3bl WK KaTalasbl)y».

JlabopaTopHas pabora «/3yuenne (pepMEHTATHBHOTO pACHICTICHHWS IEPOKCHIA BOIOpPOIa B
PaCTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopuasi padora «CpaBHeHHE TPOLIeCcCOB (OTOCHHTE3a M XEMOCHHTE3A.

JlaGopaTopHasi padora «CpaBHEHHE POLIECCOB OPOKECHUS U ABIXAHHS».

Tema 7. HacnencrBenHasi uHgopManus U peajau3anms eé B KJIeTKe

Peakuun matpuynoro cusresa. IIpuHINI KOMITIEMEHTaApHOCTH B PEAKLUSX MAaTPUYHOTO CHHTE3A.
Peanuzanus nHacienctBeHHod wuH(popMmanmu. [eHeTmueckuléi Kon, ero cBoiicrBa. TpaHCKpumus —
MatpuuHbli cuHTe3 PHK. IlpuHUMOBL TpaHCKPUNIMH: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTD,
acuMMeTpuIHOCTh. Cospeganue mampuunsvix PHK 6 syxapuomuueckotl kniemke. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactie TpancnopTHeix PHK B GnocunTese 6enka. YcnoBust OnocuHresa
oenka. KogupoBanue amuHokucioT. Pons pubocom B bnocuHTe3e Oernka.

Cospemennvle npeocmasnenus o cmpoenuu 2eHog. Opranu3aiys FeHOMa Y IPOKapHoT U 3YKapuoT.
Peryssiiust akTUBHOCTH T€HOB Yy TpokapuoT. ['mmnote3a onepona (. XKakoo, XK. Mano). Moaexyasiprvie
MeXaHu3Mbl IKCRpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynsyuu pabomwl eenos. Perynsuus
0OMEHHBIX TIPOIIECCOB B KileTke. KieTouHkIif roMeocTas.

Bupycsl — HekneTouHble (OPMBI JKU3HU U 0OJIUraTHBIE Mapa3uTsl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuennviti yuxn [HK-codepocawux eupycos, PHK-
codepaorcawmux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, uHmezpasd.

Bupycabie 3a0omeBanusi denoBeka, kuBOTHbBIX, pactenwmii. CIINJ[, COVID-19, couunanbHble n
MEIUIIMHCKHUE TIPOOJIECMBI.

Buoungopmamura: unmeepayus u anaiuz Oorvwux maccueos («bigdatay) cmpyxmypuvix
buonoeuueckux oOaunvix. Hanomexnonoeuu 6 o6uonoeuu u meduyuwe. Ilpocpammupyemvie ¢hyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

Ioptpetsi: H. K. Konsuos, . 1. FiBaHOBCKUH.

Tabmuts! 1 cxemsl: «brocuaTes Oenkay, «I'eHeTnaeckuit Koay», «Bupycel», «bakrepuodarmy.

IIpakTuyeckass padora «Co3nanne MOJEIN BUpYyCay.

Tema 8. /Ku3HeHHBIH HKJI KJIETKH

Knerounsiii nuki, ero nepuoasl u perymsuus. Marepdasza u muro3. OCOOEHHOCTH IMPOLECCOB,
npoTrekaronux B naTepdase. [lonroroska kinetku K AeneHuto. [IpecuHreTnyeckuii (IOCTMUTOTHYECKUI),
CUHTETUYCCKUI M MOCTCUHTETUYCCKHUM (IIPEMUTOTUIECKUI) TIepro bl HHTEP(DA3hI.

Martpuussiii cunte3 JJHK — pemnukauums. [Ipunnuner pervmmkanuu JHK: koMieMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUNapaieabHOocTh. Mexanusm permnukanuu JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Temomepbl W Temomepasza. XpPOMOCOMHBIM Ha0Op KIETKH — KapHOTHIIL.
JunmionaHsli ¥ ramiouaHeIi Habopsl XxpomocoM. ['omonornynabsie XxpoMocoMsbl. [1010BEIE XPOMOCOMBEI.

Henenne xnerkn — muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX IpoOIEecChl. THUIBI MUTO3A.
Kapuokunes u nutokuHes. buosornueckoe 3HaueHUE MUTO3A.

Perynsmus MutoTHuecKOro nukia KieTkd. llporpammupyemast KjeToqHas TuOenb — armonTos.

Knerounoe simpo, xpomocombl, (yHKUHOHANbHAsi TeHOMHKA. Mexanusmvl npoaugepayuu,
ougpepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas kiemxay — buounghopmamuueckue mooenu
DYHKYUOHUPOBAHUA KIEMKU.

JleMoHCcTpanun

Tabmuupelr u  cxembl: <«OKu3HEHHBIH LMK KIETKW», «MuT03», «CTpoeHHE XpOMOCOM»,
«Pemmukarms JTHK».

O0bopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparbl: «MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlabopaTopHas padora «/3yueHue XpoMOCOM Ha FOTOBBIX MUKpOIpenapaTax.

JladopaTtopHasi padora «Habmronenne MuTO3a B KJIETKaX KOHYMKA KOPEITKA JIyka (Ha TOTOBBIX
MHKpOIIpeTapaTax)y.

Tema 9. CTpoenne 1 GyHKIMH OPTAaHHU3MOB



buonoruueckoe pazHooOpasue opraHuzMoB. OJHOKJIETOYHbIC, KOJOHUAIBHBIC, MHOTOKJIETOYHbIE
OpTraHU3MBI.

OCOOCHHOCTH CTPOCHUS M JKU3HEAEATENILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuwm, apxew,
OJIHOKJIETOUHBIE IPUOBI, ONHOKIIETOYHBIE BOJOPOCIIH, APYTUe MPOTUCTHL. KonoHuanbHple OpraHU3MBl.

BzaumocBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHM, OpraHbl M CHCTEMbI OpPTaHOB.
OpranusM Kak euHoe 1enoe. 'omeocTas.

Tkaam pacteHmii. THUIBI pacTUTEIBHBIX TKaHEH: oOpazoBaTenbHas, IOKPOBHAS, IPOBOISIIAL,
OCHOBHasl, MexaHuueckass. OcoOeHHOCTH CTpoeHHs, (YHKLUUM M paclojioKEeHUs TKaHell B opraHax
pacTeHui.

TkaHU JKMBOTHBIX M YE€JOBEKa. TWMbI >KUBOTHBIX TKAHEH: SMUTENUalbHas, COCAMHUTENbHAS,
MbllIeyHast, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKIUI U PACHOIOKEHUS] TKAaHEH B OpraHax >KHBOTHBIX
W 4eJI0BEKa.

Opranel. BereratuBHble U TeHepaTHBHBIE OpraHbl pacTeHHH. OpraHbl U CHUCTEMBI OpPIaHOB
JKUBOTHBIX U YenoBeka. DyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3MoB. Kapkac pacreHuil. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIl 1 BHYTpeHHUH ckeneT. CTpoeHHe U TUITbI COeTUHEHUS KOCTeH.

JIBmkeHHe OpraHu3MOB. JIBW)KCHHE OJHOKJICTOYHBIX OPraHM3MOB: aMEOOHMIIHOE, >KTYTUKOBOE,
pecHU4YHOE. J[BHK€HNE MHOTOKJIETOYHBIX PACTECHUH: TPOIU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YelloBeKa: MbllieyHas cuctema. Pedprexc. CkeleTHbIE MBIIIIBI X padoTa.

Ilutanne opranusmoB. Iloriomienne BoAbI, YITIEKHUCIOIO Ta3a M MHUHEPAJbHBIX BEIIECTB
pacteHusaMu. IluTaHue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHKIETOYHOE NHIeBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl NHINEBApUTENBHOTO TpakTa. [lWIneBapuUTENbHBIE  JKENE3BI.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Hpixanwe opranm3moB. Jlpixanue pactenuit. Jpixanune >xuBOTHBIX. Juddysms rasoB dyepes
MOBEPXHOCTH KIeTKH. KoxkHoe npixanue. [IpixatenpHas moBepxHOCTh. JKaOepHoe M n€royHoe ApIXaHHE.
JpixaHue TMO3BOHOYHBIX JKUBOTHBIX M 4YeJOBEKa. OBOJIOLMOHHOE YCIOKHEHHE CTPOCHMs JETKUX
MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cucTeMa 4YenoBeKa. MexaHu3M BEHTHIALWHU JETKUX y NTHI U
MIIEKONHUTAIOMUX. Perymsiuus apixanus. JpixarenbHeie 00bEMBIL.

TpaHcnopT BelIECTB y OpPraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHH. TpaHCIIOPT BELIECTB y
JKUBOTHBIX. KpoBeHocHas cuctema u e€ opransl. KpoBeHOCHast cuCTeMa MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHHs. DBOIIOLUOHHBIE
YCIIOXKHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX KHMBOTHBIX. Pabora cepama u eé
perynanus.

Beinenenue y opranuzMoB. Beigenenue y pactenuil. Beinenenve y skuBoTHbIX. COKpaTUTENBHBIE
Bakyonu. Oprassl BoiaeneHus. GuibTpanys, CeKpeLust 1 00paTHOE BCaChblBaHHE KaK MEXaHU3MBI paOOTHI
opraHoB BelJiesieHns. CBS3b TOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIJEIUTENbHOM cucTeMaMu. Brienenue y
MO03BOHOYHBIX KMBOTHBIX H 4yenoBeka. [louku. Ctpoenne u (pyHKIHOHUpoBaHue HeppoHa. OOpa3oBaHue
MOUYH Y YeJIOBEKa.

3ammra y OpraHuM3MoOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IUCTHI
mpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHnid. Kyrtukyma. CpencTBa mMacCUBHOM M XUMHUYECKOH
3amuThl. OUTOHIUIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M MX NpPOM3BOJAHBIE. 3allluTa OpPraHHM3Ma OT
Oonesneil. UMmmyHHas cuctema denoBeka. KieTOWHBIM M TyMOpaibHBIH WMMYHHTET. BpOXAEHHBIA U
MPHOOPETEHHBIN crenn(UIecKrnii NUMMYHHUTET. Teopusi KJIOHaNbHO-celneKkTuBHOro wnmmynurera (IL
Opmux, ®. M. bepuer, C. ToneraBa). BocnamuTensHbie OTBETHI OpPraHU3MOB. POJb BpOXKIEHHOTO
MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUH.

PaznpaxxuMocTh M PErymsius y OpraHu3MoB. Pa3gpaXMMOCTh y OJHOKJIETOYHBIX OpPTaHH3MOB.
Takcucsl. PazapaxuMocTs 1 peryisnus y pacTeHuid. PocToBbIe BelllecTBa U MX 3HAUYCHUE.

HepBras cucrema u peduiekTopHas peryisiius y >KMBOTHBIX. HepBHas cuctema M e€ OTAEINBI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENIBl TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaextopras nyra. besycnoBHbIe U ycoBHBIE Pe(IIEKCHI.

I'yMopanbHas peryisuus 1 3HIOKPUHHASA CUCTEMa >KMBOTHBIX M YeloBeka. JKene3pl S3HIOKpUHHON
CUCTEMbl M HX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aWMOCBSI3b HEPBHONW W JHIAOKPUHHON CHUCTEM.
I'mnoTanamo-runoduzapHas cucrema.

JeMoHCcTpanun



TToptpert: U. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOpPOCHN», «MHOTOKJIETOYHBIE BOJIOPOCII,
«baxtepun», «llpocreiimme», «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE HAacCeKOMBbIX», «TKaHU pacTeHuil», «KOpHEBbIE CHUCTEMBD,
«Ctpoenne credis», «CTpoeHHE JIHCTOBOW IIACTUHKN», «TKaHM KUBOTHBIX», «CKEleT deroBeKay,
«IIumeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHas
cuctema», «Koxa», «Mplmeuynas cuctema», «BwlaenuTenbHas cuctema», «JHIOKPHHHAS CHCTEMay,
«Ctpoerne wmpmmey, «MMmmynuter», «KumednomomoctHeie», «CxemMa THTaHHUA PaCcTEHHID»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JXUBOTHBIX», «CTpoeHue Tuiapb», «CTpoeHue IIaHapum»,
«BHyTpeHHee cTpoeHue J0xkIeBoro uepBs», «HepBHas cucrtema peib», «HepBHas cucrema JATYIIKHY,
«HepBHast cucrema mnpecMmblkarommxcs», «HepBHas cucrema noruny, «HepBHas —cucrema
MIIeKoTIATAOMHX», «HepBHas cucrema denoBekay, «Pedekcy.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPONpENnapaTthl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenapaTbl TKaHEW, PpPaKOBHUHBI MOJUIFOCKOB, KOJUIEKUHMHM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIC
SK3EMIUISIPEl  KOMHATHBIX pacTeHWH, TepOapwy pacTeHHH pa3HBIX OTIENIOB, BIIAXKHBIC Iperaparhl
JKUBOTHBIX, CKENETHl IO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJOBEeKa,
o0opyloBaHHe Ui JEMOHCTPALMH TOYBEHHOTO W BO3IYIIHOTO NHUTaHUs PACTEHUH, paclIerIeHUs
Kpaxmajga W OenkoB moja naeicTBueM (EepPMEHTOB, OOOpYyIOBaHWE [JIsl AEMOHCTPAIMH OIBITOB II0
W3MEPEHUIO KU3HEHHOM EMKOCTH JETKHUX, MEXaHHU3Ma [IbIXaTEeNbHBIX [IBMXKEHUH, MOJEIU TOJOBHOIO
MO3ra pa3NUYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue TKaHel pacTeHUI.

JlaGopaTopHas padora «/3ydeHne TKaHEeH KUBOTHBIXY.

JladopaTtopHas pa6ora «/3yueHne opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®DopMBI pa3MHOKEHHS OPraHU3MOB: Oecriojoe (BKIIFOYash BETETAaTHBHOE) W IONIOBOE. Bumbl
0ecIonoro pa3MHOKEHHS: TIOYKOBAHUE, CIIOPYIISLUS, (hparMeHTals1, KIIOHHPOBaHHUE.

ITomoBoe pasmuoxkenue. IlomoBele kneTku, uiau ramersl. Meito3. Craaun meiosza. [loBenenue
xpoMocoM B Meio3ze. Kpoccunrosep. buonornueckuii cMpici Mei03a U IIOJIOBOrO mpouecca. Meios u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHU3MOB.

IIpenzapoasimeBoe pa3ButHe. ['ameroreHes y kuBOTHHIX. [loyoBeie xkenme3pl. OOpa3oBaHuEe U
pa3BUTHE MOJOBBIX KIETOK. CiepMaTorenes u oorenes. CTpoeHue MOJOBBIX KIETOK.

OmogoTBOpEeHNe 1 SMOPHUOHATIHFHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHHSI: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

NupuBumyansHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpHONIOTHS — HayKka O pa3BUTHHU
opram3MoB. Mopgozenesz — 00Ha u3 enasHvix npobiem smbpuonozuu. Konyenyus mopghoeenos u mooenu
mopgozcenesa. Ctanum SMOpHOTEHe3a JKUBOTHBIX (Ha puMepe Jisryiikn). pobnenue. Tursl qpo0ieHust.
Lemepmunuposannoe u nedepmunuposannoe opobaenue. bnacmyna, munwvt Oaacmyn. OcoOEHHOCTH
JIPOOJIEHUST MIIEKOITUTAIOIINX. 3apOABIIIEBhIe JIUCTKHA (TacTpyisiius). 3aKiiajka OpraHoOB W TKaHEH u3
3apOJBIIIEBEIX JIMCTKOB. B3anMMHOe BiHMsHHME dYacTeld pa3BHBAIOLIErocs 3apojsima (3MOpHOHANbHAS
WHAYKIWA). 3akiafka IUlaHa CTPOEHWS >KMBOTHOTO KaK pPE3ylbTaT MEPApXUYECKUX B3aMMOAECUCTBUI
reHoB. BinusiHue Ha 5MOpHOHANBHOE Pa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButne xuBOTHBIX. llocTamMOpuoHaneHBIN mepuon. IlpsmMoe u HempsMoe pa3BHTHE.
PazButne ¢ meramop(o3om y OECIIO3BOHOYHBIX W MMO3BOHOYHBIX )KMBOTHBIX. bHOJOrHYeckoe 3HadeHHe
MPSIMOTO M HETIPSIMOTO PA3BUTHS, UX PACHPOCTpAaHEHHE B MpHpoJie. THIBI pocTa )KUBOTHBIX. DaKTOPHI
PeryJsiiuyd pocTa KUBOTHBIX W desoBeka. CTaauu MOCTAMOPHOHAIBHOTO PAa3BUTHS Y KMBOTHBIX M
yenoBeka. [lepuosr oHTOTEHE3a YenoBeka. CTapeHne U CMepPTh KaK OMOIOTUYECKHE MPOIECCHI.

PasMHOeHHe W pas3BuTHe pacreHuid. [amerodur u crmopodur. Melo3 B KU3HEHHOM IIHKJIE
pactenuii. OOpazoBaHue cnop B mpolecce Mmeio3a. ['ameroreHe3 y pactenuii. OIUIOJOTBOpEHUE W
pasBUTHE PACTUTEIBHBIX OPraHU3MOB. [|BOIfHOE OMJIOZOTBOPEHUE y IIBETKOBBIX pacTeHuil. O0pazoBaHue
Y pa3BUTHE CEMEHH.

MexaHHU3MBI pEryJsIIMA OHTOTE€HE3a y PACTEHUI U AKUBOTHBIX.

JeMoHCcTpanun

IToptpetsr: C. I'. HaBamms, X. [llmeman.

Tabmumer m cxeMmbl: «BereratmBHOE pa3MHOXEHHEY», «THIBI OECIoioro pa3MHOKEHUS,
«PasMHOXeEHME XJaMHUIOMOHAAB, «Pa3MHOXXeHHe OdBIVIEHBD», «PasMHOXeHHE THIpB, «Meio3y,



«Xpomocombly, «['amerorenes», «CTpoeHHe SHIEKIETKH W crepMaro3onaa», «OCHOBHBIE CTaaud
oHTOreHe3a», «[Ipsmoe u Hempsimoe paszBuTHe», «Pa3zBuTHe MalCKOro Kyka», «PasBuTue capaHymy,
«Pa3Butne JATYMIKWY», <«/[BOMHOE OIUIOAOTBOpPEHHE Yy IIBETKOBBIX pacTeHuil», «CTpoeHHEe CceMsH
OJHOJOJIBHBIX U JIBYJOJIBHBIX pacTeHUN», « KW3HEHHBIA LMK MOPCKON KamycThbl», «KU3HEHHBIN LIUKII
Mxay, «/KU3HEHHBII UK MaOPOTHUKAY, «KU3HEHHBIM LIUKJI COCHBD.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30MI0B, MOJIEIb
«IuKI pa3BUTHUS JISATYILIKA.

JlabopaTopHas padora «/3ydeHne cTpOCHUS OJIOBBIX KIETOK HAa TOTOBBIX MUKPOIIpETapaTaxy.

IIpakTuueckas padora «BriABICHHE TPU3HAKOB CXOACTBA 3apOJIBIINICH IMO3BOHOYHBIX
SKUBOTHBIX».

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXEHHS BBICIIINX PACTCHUN.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTU OPraHU3MOB

Hctopusi cTaHOBIIGHHSI M pa3BUTHA TeHETUKM Kak Hayku. Pabotel I'. Menpgens, I'. ne ®@pusa, T.
Moprana. Pomp oTedecTBEHHBIX YYEHBIX B pasButud reHeTHku. Paborer H. K. Komsmosa, H. U.
Baswunona, A. H. benozepckoro, I'. 1. Kapniedenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHUYECKHE TOHATHS M CHUMBOJIBI. ['OMOJIOTHMYHBIE XPOMOCOMBI, aJjIeNbHbIE T'eHBHI,
aJbTEPHATUBHBIC MPU3HAKY, JOMUHAHTHBIN U PEIICCCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YHCTAS
TUHUS, THOpHUIeL, TeHoTun, GeHoturn. OCHOBHBIE METOABl TEHETHKH: THOPHIOIOTHYECKHUIA,
LIUTOJIOTMYECKUM, MOJIEKYJIIPHO-T€HETUIECKUI.

JdeMoHcTpanuu

Ioptpersr: I'. Mennens, I'. me @puz, T. Mopran, H. K. KomsoB, H. U. BaBunos, A. H.
benozepckutii, I'. /. Kapnieuenko, 10. A. ®unnmuenko, H. B. Tumodees-Pecosckuii.

Tabmuiis! U cxembl: «MeToIbI TCHETUKINY, «CXEeMbI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/po3odia kak 00BEKT FTeHETHYECKUX UCCICOBAHUN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuaHoe ckpemuBanue. [lepBeiii 3akoH MeHnuens — 3akoH eauHOOOpa3us TUOPHUIOB
nepBoro nokosieHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHaens — 3aKOH pacUIeIICHUS
npu3HakoB. l{uTonorndeckre 0CHOBBI MOHOTHOPHUIHOTO CKpemuBaHus. [ MmoTe3a YuCTOTHI TaMeT.

AHnanmsupyromee ckpermuBanue. [IpoMexyTouHbli xapakTep HacieAoBaHus. Pacmiersienue
MIPU3HAKOB MPU HETIOJHOM JIOMUHHUPOBAHHH.

HurnbpunHoe ckpemmuBanue. TpeTwil 3akoH MeH[ens — 3aKOH HE3aBHUCHMOTO HAaCIlIeOBaHUS
npu3HaKoB. l{uTonorndeckne OCHOBBI AUTHOPUITHOTO CKPEIIHMBAHMS.

CuemieHHOE HaclieoBaHue MpU3HAKOB. PaboTel T. Moprana. CremieHHoe Hacle0BaHNE TEeHOB,
HapylLIEHUE CUEIUICHUS MKy FreHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHHU3M OINpeAeNeHUus Moja. AYTOCOMBI U  IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi U TeTepOoraMeTHbId 1OJI. ['eHeTHudecKas CTPYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanne npr3HaKoB, CIIETIIICHHBIX C TIOJIOM.

l'enotun kak wenocTHas cucrema. IlneiloTponuss — MHOXKECTBEHHOE JACHCTBUE TIEHa.
MHoXeCcTBEeHHBIM amnenu3M. B3aumoaelcTBue HeauleNbHBIX T'eHOB. KOMIUIEMEHTapHOCTh. DNHCTA3.
TTonumepust.

I'eneTnyeckuii KOHTPOIb Pa3BUTHS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKXKe (U3NOIOTUIECKIX
MPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (GYHKIWA. [eHeTHYeckne MEXaHW3MBl CHUMOMOTeHe3a,
MEXaHU3MBI B3aMMOJEWUCTBUS «XO3WH — Mapa3uT» U «XO3IUH — MUKPOOHOM». | eHeTnueckne acheKTsl
KOHTPOJIA ¥ I3MEHEHHS HACIIEZCTBEHHON MH()OPMAIINHU B TIOKOJICHUSAX KJIETOK X OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumbr m cxemsl: «llepBerii m BTOpoW 3akoHBI Mennmens», «Tperuit 3akoH MeHmENs»,
«Ananuzupyroiiee ckpemuBanue», «HemomHoe aomuHHpoBaHUEY», «CIEIUICHHOE HacleAOBaHUE
npu3HaKoB y napo3odwmiby, «[‘enernka monay», «Kapmortum uenoBeka», «KapwoTum apo3o¢huiiby,
«Kapuotun ntunen», «MHOXKECTBEHHBIN aJIIENN3M», «B3auMoaeicTBHE TEHOB.

ObopynoBanue: MoneNb sl JEMOHCTPAallMM 3aKOHOB €IUHO0Opaszusi THOPHIOB IEPBOTO
MOKOJICHUs] W pacIICIUICHUS MPU3HAKOB, MOJAENs [ JEMOHCTpPAllMd 3aKOHAa HE3aBUCHUMOTO
HAcJEJOBaHMUs IMPU3HAKOB, MOJEIb Ui JIEMOHCTPALMM CLEIUIEHHOTO HACJIENOBAaHUS NPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKpoOTIpenapar: «J{po3odumay.

IpakTuyeckasi padora «/I3yueHue pe3yabTaTOB MOHOTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(DUITBD).



IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB TUTHOPUTHOTO CKPEIIUBAHUS Y APO30(OHITBD».

Tema 13. 3axoHOMEpPHOCTH U3MEHYHUBOCTH

BzaumogeiicTBue reHoTHNa M cpelbl Tpu GhopMupoBaHuE (GeHoTHna. N3MEeHYHMBOCTh MPU3HAKOB.
KauecTBeHHBIE © KONWYECTBEHHBIE TPHU3HAKH. BUAB H3MEHUYWBOCTH: HEHACIEICTBEHHas U
HACJIeJICTBEHHASI.

MonupukanroHHas W3MEHYMBOCTh. Ponb  cpembl B (opMHpOBaHMM — MOAM(PUKAIIMOHHON
M3MEHUYNBOCTH. Hopma peakmuu Tmpu3Haka. BapwanwoHHBIM psax W BapuanwoHHas kpuBas (B.
Horanncen). CoiicTBa MOANGUKAIMOHHON H3MEHINBOCTH.

l'enotunuyeckas  U3MEHUYMBOCTH.  CBOICTBA  I€HOTHNHYECKOW  U3MEHYUBOCTH.  Buubl
TCHOTUITUYECKON M3MEHUNBOCTU: KOMOMHATUBHAS, MyTallHOHHAsL.

KomOnHaTtnBHAasT W3MEHUMBOCTH. MeW03 H TIOJIOBOM IIpolecc — OCHOBa KOMOWHATHBHOM
W3MEHYUBOCTH. Pojbhb KOMOMHATHBHON W3MEHUYMBOCTH B CO3JAHWM TEHETHYECKOTO DPa3HOOOpa3us B
npeaenax OJJHOTO BUAA.

MyTanuoHHasi ©3MEHYUMBOCTb. Buabl MyTaluil: TeHHbIE, XPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHbIE
Y WHIYLIUPOBaHHBIC MYTallWH. SlAepHbIe M IUTOIUIa3MaTndeckue Mytanud. CoMaTHYeCKUe W TIOJIOBBIE
MyTanud. [IpuuvMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHsl M WX BJIUSHUE Ha OPTraHU3MBL
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHUECKHX pPSIO0B B  HACIEIACTBEHHOM
m3meHunBocTd (H.U. BaBunoB). BHesnepHas n3MEeHYNBOCTh U HACIIEACTBEHHOCTb.

Onueenemuxa u INUSCHOMUKA, pPONb  INUSEHEMUYECKUX (axmopoe 8 Haciedosanuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdeMoHcTpanuu

Ioptpertsi: I'. ne ®pus, B. Moranucen, H. Y. Bapuios.

Tabmurel w cxeMbl: «Buasl  u3MeH4ynBOCcTHY, «MoauduKalMoHHas H3MEHYUBOCTBY,
«KoMOuHaTHBHAsS W3MEHYHMBOCTH», «Meio3», «OmiogoTBopenue», «l eHeTnueckne 3aboieBaHUS
4yeJoBeKay, «Buasl MyTanuiny.

O06opynoBaHue: )XUBbIC U TepOapHbICe SK3EMIUISPbl KOMHATHBIX PacTeHUH, pUcyHKH ((oTorpadun)
’KUBOTHBIX C Pa3IMYHBIMHU BHIAMU H3MEHIHUBOCTH.

JlaGopaTopHas pabora «lccrnemoBaHue 3aKOHOMEpHOCTEH MOAU(MUKAIMOHHON H3MEHYHWBOCTH.
ITocTpoeHune BapualiMOHHOTO Psiia U BAPUALIMOHHONW KPUBOWY.

IpakTnyeckas padora «Myrauu y Apo30QuIIbl (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 14. I'eHeTuKa yesi0BeKa

Kapuorun denoBeka. MexayHapogHas TporpaMMa HWCCIICOBAHHS T€HOMa YeloBeka. MeTombl
W3YYCHUS] TCHETHKHM 4YeJOBEKa: T'CHCANOrMYSCKUM, OJU3HEIOBBIN, ITUTOICHETUUYCCKUM, MOMYJISIIIMOHHO-
CTaTHCTUYECKU, MOJIEKYIsIpHO-TeHeTHnYecKuil. COBpeMEHHOE OMpe/elieHue TeHOTHITA: TTOJTHOT€HOMHOE
CEeKBEHHPOBaHHE, TEHOTHITUPOBaHWE, B TOM uucie ¢ nomomblo [I[[P-ananm3a. HacnencrBeHHbIe
3a00JieBaHUsl YeloBeKa. [ eHHbIe M XPOMOCOMHBIC OOJIC3HH YelIOBEKa. BOJIe3HW ¢ HACIEICTBEHHOMN
MPEAPACIIOIOKCHHOCTRIO.  3HAYEHNUE MEIUITMHCKOM TEHETHMKH B MPEJOTBPAICHUH U JICUCHHUH
TeHeTHYeCKUX 3a00JIeBaHUi YenmoBeKa. MequKo-rTeHeTHIeCKoe KOHCYNbTHpoBaHue. CTBOJOBBIE KIETKH.
[TonsiTHE «TEHETHYECKOTO Tpy3ay». DTHUYECKHE acleKThl HCCICIOBAHHWA B OOJIACTH PEIaKTHPOBAHUS
T€HOMa ¥ CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBIIICHHONH YyBCTBUTEIBHOCTH 4elIOBeKa K (U3HYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUI0 OKpYKawle cpenbl. ['eHeTHueckas NpeApacronokeHHOCTh YelIOBEeKa K
TIATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun dyenoBeka», «MeTombl W3YYEeHHsS TEHETHKH YEIOBEKay,
«["eHeTHuecKue 3a00IeBaHNs YETIOBEKaY.

IIpakTuyeckass padora «CocTaBieHHE U aHATTN3 POJOCIOBHOW.

Tema 15. Cenexknusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u qomectukanuu. Yuenue H. Y. BaBumiosa o
IleHTpax MPOMCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHuil. Pojib celeKIuu B CO3MaHUN COPTOB
pacTeHull u nopoj KuUBOTHBIX. CopT, MOPOJa, IITAMM. 3aKOH TOMOJIOTMYECKHUX PSAOB B HACIEACTBEHHOU
n3menunBoctd H. Y. BaBuiioBa, ero 3Ha4eHHE 15 CEIEKIIMOHHON pabOTHL

Mertoap! ceNneKITMOHHONW PaboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIM M WHIUBUIYATLHBIN. DTarbl
KOMOMHAIIMOHHON cenekiun. VcmpiTanue mnpowsBoguTeNnell Mo moToMcTBy. OTOOp TO TEHOTHIY C
MTOMOIIIBIO OI[CHKH (JEHOTHITA MOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ TToMOIIbi0 aHanmn3a JJHK.



HcKycCTBeHHBIN MyTareHe3 Kak METOJ CEJCKIIMOHHOW paOoThl. PagMalliOHHBIA M XUMHYECKHH
MyTareHe3 Kak HCTOYHHK MYTalMid y KyJIbTYpHBIX (opM opraHu3moB. lcrmonb3oBaHHE TEHOMHOTO
pelakTHpoBaHUS UM MeTonoB pekoMOuHaHTHBIX JHK s momydeHuss mcxomHOro matepuana aist
CEJIEKIIHN.

[Tommydenne monuruionnoB. BHyTpuBUaoBas rudpuanzanvs. BIU3KOpOICTBEHHOE CKpelIuBaHUE,
win wHOpuauHr. HepoacTBeHHOE CKpelMBaHWE, WIM ayTOpUIMHI. l'eTepo3uc W ero NpUYHHBL.
Hcnmons3oBanne reTeposnca B ceneknmu. OtnanéHHas ruOpummzanusa. [IpeomoneHue Oecruiomus
MEXXBHUIOBBIX THOPUAOB. JlOCTIIKEHNS CENeKITUHN PACTEHUH M JKUBOTHBIX. «3€/1€HAs pegonoyusy.

CoxpaHeHHe U H3Y4YEHHE M€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacTEHHM M MX JUKUX POAHUEH
JUIL CO3JIaHHsI HOBBIX COPTOB M THOPHIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaeierue 2eHemudecKUMU pecypcamil CenbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 Yensx
VAYUUIEHUS CYWeCBYIOWUX U CO30AHUS HOBbIX HOPOO, TUHULL U KPOCCO8, 8 MOM Yucjle ¢ NpuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIO08AHUL, NEPedosblX Udell U NePCReKMUBHBIX MEXHOI0UM.

JdeMoHcTpanuu

Ioptperer: H. U. Bapunos, U. B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykbsnenko, b. JL
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0OPa3Hs KYJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON H3MEHUMBOCTH», «Metompl cemekmmmy», «OTnanéHHas
rudpuan3anusy, «MyTtareHes».

JlabopatopHass paGora «JVI3ydeHue COpPTOB KYJIBTYpHBIX PACTEHUN U TIOPOA JOMAIITHHUX
JKUBOTHBIX».

JlaGopaTopHas padoTa «/3yueHue METOI0B CeNEKIINU PACTCHHI.

IIpakTuyeckas padora «[IpuBuBKa pacTeHU».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTYKEHHS CEJeKIMM pACcTeHWH M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIFHBIN YYaCTOK, B TETNIMYHOE XO3SHCTBO,
B JIa0OPaTOPHIO arpOYHUBEPCUTETA MM HAYYHOTO LICHTPA).

Tema 16. bUOTeXHOJIOTUSA M CHHTETHYECKAS OHOJIOTHA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOIMH, — KIETOYHbIE U TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, MX XapaKTepUCTUKA. TpaguiuoHHas OMOTEXHOJNOTHWs: XJieOOIeUueHne, MOoIydeHue
KHCJIOMOJIOYHBIX MIPOAYKTOB, BHUHOJIEJIHE. MuxkpoOuonorudeckuit CUHTE3. OO6BeKThI

MHUKPOOHOJIOrMYEeCKUX TeXHOJOrui. [Ipon3BoacTBO Oenka, aMUHOKHCIOT ¥ BATAMHHOB.

Coznanne TEXHOJIOTHMH M HMHCTPYMEHTOB II€JICHANPaBICHHOIO M3MEHEHMs] W KOHCTPYHPOBAHUS
TE€HOMOB C IIeNIbI0 TIOJYYeHHS OpPraHU3MOB M HMX KOMIIOHEHTOB, COJEpKaIllMX HE BCTpeYaroImuecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

KnerouHnast nmxeHepusi. MeTobl KylbTypbl KIETOK U TKaHEH pacTeHUH M KUBOTHBIX. KproOaHKH.
Comarudeckasi THOpUAM3AUS U COMAaTHYECKUi aMOpuorenes. Vcnonap3oBaHUe TalUIONIOB B CEJIEKIIUH
pacteHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Fcnoab306anue MOHOKIOHANbHBIX U NOJUKIAOHATbHBIX
anmumen 8 meouyune. VIcKycCTBEHHOE OIUIOOTBOpeHHE. PEKOHCTPYKLIMS AWLEKIETOK U KIOHUPOBaHUE
JKUBOTHBIX. METO/ TpaHCIUIAHTALMHU SAEP KIETOK. TexHonocuu 0300poeieHus, KylbMUuGUpOGaHus u
MUKPOKIOHANLHO20 PAZMHOICEHUSL CENbCKOXO3AUCTNEEHHBIX KYAbMYP.

XpoMOCOMHasi W TeHHas WHXeHepusa. VICKyCcCTBEHHBI CHHTE3 TIeéHa M KOHCTPYHPOBAaHHE
pexomOuHanTHeIXx JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOH M TeHHOW MHKEHEPUHU. DKOJIOTUIECKUE U ITUIECKUE ITPOOIEMBI TeHHOW WHKEHEPHH.

Menunuackue OuoTexHojoruu. IloctreHomHas 1udposas weauiuaa. [1I[P-muarHocTuka.
MeTab010MHBII aHANK3, TEHOLEHTPUUECKU aHAIM3 MPOTeOMa YeNlOBEeKa Il OLEHKH COCTOSHHS €ro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTKu (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHHA, CO3JaHWSl KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTUH TPEXMEPHOTO OHONpUHTHHTa M cKadonauHra sl peleHus 3aaad
MEPCOHAIN3UPOBAHHON MEAUIIMHBI.

Coznmannie BEKTOPHBIX BakIWH C LEJIbI0 oOOecredeHns KOMOWHHPOBAHHOW 3allUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHHMEe MOJIEKYISIPHBIX MeXaHM3MOB (¢yHKuuoHuposanusi PHK-
COJepKAIINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHbIC 3200I€BaHUs YeIOBEKa U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuuel U cxemsl: «lCIIONb30BaHUE MUKPOOPraHU3MOB B IPOMBIIUIEHHOM IIPOU3BOJCTBEM,
«Knerounas nHxxeHepusa», «I eHHast HHKEHEPUI».



JlabopaTtopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT .

IpakTuyeckasi padora «lloaydeHre MOJOYHOKHUCIIBIX TIPOJTYKTOBY.

Okckypeusi «BUOTEXHOJIOTHS — BaKHEHINAs TMPOU3BOJUTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE TTPOHU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BuTHE 3BOJIONMOHHBIX NPEACTABJIEHUI B O0H0JI0rUN

OpomonionHas teopus Y. [lapeuHa. IIpenmochiIkd BO3HUKHOBEHHS HapBHHH3MA. JKH3HL H
Hay4dHas JaesrenabHocTh Y. JlapBuHa.

JBwkyniie cwisl 3Boronuu BuAoB mo Y. JlapBuHYy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpraHW3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, OOpr0a 3a CyIIEeCTBOBaHWE, €CTECTBEHHBIH U
WCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuateTndeckoii Teopun sBomonuu (CTD). HelitpanbHas Teopusi 3BONIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OWoJorus. 3HAueHHE OHBOJIOIMOHHOM Teopud B (HOPMHUPOBAHUM
€CTeCTBEHHO-HAyYHOU KapTHHEBI MHpA.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y. lapsuH, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmurst u cxemsl: «Cuctema xuBoi npupons! (o K. JImaHE0)», «JlecTHHIAa KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3m (popMHpPOBaHUsI MPUCIIOCOOTCHUH Y pacTeHUH U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra myremectsus Y. Hapsuna», «Haxoaxu Y. [apsuna», «Dopmbl 60opnrObI 3a
cymecTtBoBaHue», «llopogsl TomyOeit», «MHoroobpasne KymbTypHBIX GopM KarmycTel», «llopombt
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BUaOB (o Y. JlapBuny)», «CxemMa COOTHOLICHUS
JBYKYIIUX CHJI 3BOJIOIUI, «OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUH IBOITIOLUID.

Tema 2. MUKPO3BOIIOLMA U eé pe3y/ibTaThl

[omymsanuss kak odieMeHTapHas eAWHWNA HBoMonuu. CoBpeMEHHBIE METOJBI  OIEHKH
TEHETHYECKOTO pa3zHOOOpa3usi W CTPYKTYpbl MOMyJsinuil. M3meHeHwe reHO(OHIA TMOIMYJSIMKA Kak
3JIEMEHTApHOE JBOIIIOIIMOHHOE SIBIICHUE. 3aKOH reHeTH4Ieckoro paBHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble  (DakTOphl  (IBWXKYIIME  CHIIBI)  OBOJNIONMH.  MYyTaIlMOHHBIA  IpOIIECC.
KomOunatnBHast n3MeHYMBOCTh. JIpeiid TeHOB — ciydaliHble HEHaANpaBJICHHbIE HM3MEHEHHS YacTOT
ajiened B momnyisanuax. Oddexkr ocHoBarens. IDpgexm Oymouiiounozo eopiviuika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. Ilpossnenue s¢pgpexma Opetigha 2enos 6 b6orvuILX
u marvix nonyasyusx. Murpanuu. M3onsums momynsuuii: reorpadudeckas (TpocTpaHCTBEHHAA),
Ouosoruueckas (penpoayKTUBHAS).

EctectBeHHBIiI 0TOOp — HampaBisromuil ¢akrtop sBomonud. PopMbl €CTECTBEHHOTO OTOOpa:
JBIOKYIIVIA, CTaOWIM3UPYIOIMNHN, pa3peiBatonuil (au3pyntuBHeiii). [lomoBoit or6op. Bo3HukHOBEHUE U
3BOJIIOLINA COMAIBHOTO TIOBEICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTs  OpPraHM3MOB  Kak  pe3yibTaT  MHUKPO3BOMIOLMH.  Bo3HMKHOBeHHE
NpUCHIOCOONIeHUH Yy OpraHu3smMoB. Apomopdo3sl u uauoaganTauud. llpumeps! mpucnocoOyieHui y
OpraHU3MOB: MopQoIoTHIecKue, (m3nonornyeckue, OMOXUMHYECKHE, MOBEIEHYECKHE.
OTHOCUTENBHOCTP MTPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BunoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOIMHU. M30mmsmms —
KItoueBoi  Qakrop BupooOpazoBanus. Ilytm u cmocoObl BUmOOOpa3oBaHUs: aUIONATPUUYECKOE
(reorpaduueckoe),  cummaTpuueckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (ITIOJIMIIOWIHA3AITHS,
ruOpuau3anys). JAmuTenbHOCTh 3BOIOIUOHHBIX POILIECCOB.

Mexanu3mbl GOpMUpPOBaHUS OMOJIOIHYECKOTO pa3HOOOpasusl.

Posb 3BOMIOIMOHHON OHOJIOTHHU B pa3pabOTKe HaydHBIX METOAOB COXPaHEHHUS OHOpa3HOOOpa3Hsl.
MuKpo3BOMIONHA ¥ KOIBOJIOLMS Tapa3uTOB U MX X035€B. MexaHn3Mbl (OPMHUPOBAHNS YCTOMYMUBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPKOBI C HEH.

JdemoHcTpanuu

IToptpetsr: C. C. UerBepukos, D. Maiip.

TaOnuie! u cxembl: «MyTalMOHHAsI U3MEHUMBOCTEY, «[lomynsanuonnas cTpykrypa Buaa», «Cxema
nposiBieHHs 3akoHa Xapau—BaiiuOepray, «JBHKyIIHe CHIIBI SBOJTIOLUHNY», «DKOJOTHYECKas H30JISALUSL
TTOMYJISAIINAN CeBaHCKOU (openmy», «I eorpadnyueckas H30IAINS TUCTBEHHUIIE CHOUPCKON U JTMCTBEHHHUIIBI



maypckoi», «llomynainoHHbIe BOJHBI UYWCICHHOCTH XWITHHUKOB M KepTB», «Cxema mencTBus
€CTeCTBEHHOro 0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHE», «VHAYCTpHANBHBIA MeEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «llpemympexnaromas okpacka
JKUBOTHBIX»,  «@u3nonorudeckne  amantanunm», «llpucmocobmeHHOCTs  OpraHm3mMoB u €€
OTHOCHUTENBHOCTEY, «Kpurepun Buma», «Bunpl-nBoitHukn», «CTpykTypa BHaa B mpupoze», «CrnocoObt
BUooOpazoBanusy, «l'eorpaduyeckoe BHmooOpa3oBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BHJI000pa3oBaHue BUIOB CHHUID, «[lomumuonnbl pacrennity, «KamycTHO-peedHbIi THOPUIY.

O6opynoBanue: Tepbapuy pacTeHWH, KOJUIGKIIMA HACeKOMBIX, dydela MTHI[ H 3Beped C
nprUMepaMH Pa3iIHyHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl U 3Bepel pasHbIX BHIOB, repOaphH pacTCHUM
ONMU3KKX BUAOB, 00Pa30BaBIIMXCSA PA3TUYHBIMU CIIOCOOAMH.

JlabopaTopHas padoTa «BrIsBIeHHE N3MEHYHBOCTH y 0COOEH OTHOTO BUAAY.

JlabopatopHass  padora  «lIpucrmocobnmeHuss  OpraHWM3MOB W WX  OTHOCHUTEILHAs
1eNnecoo0pa3sHOCThY.

JlaGopaTopHas padoTa «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIOY.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJibTaThl

Metonsl u3ydeHHs MakpodBoytoluH. [lameoHTonornyeckue MeToAbl HM3YUYCHHUS DBOJIIOLIUH.
[TepexonHbie GOpPMBI U PUIOTCHETHUECKHIE PAIBI OPTAaHU3MOB.

buoreorpadudeckne mMeronsl m3ydeHus sBomornmn. CpaBHeHHE (QOpbl U (payHbI MaTEPUKOB U
ocTpoBoB. buoreorpaduueckue odnacti 3emiid. BUABI-3HICMUKU U PEITUKTHI.

OMOpHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKAE METOABl H3YyYCHHS  DBOJIIOLIUHU.
I'eHeTnveckre MeXaHU3MBI DJBOJNIOIMM OHTOTEHE3a W TOSBICHHUS O3BOJIIOIMOHHBIX  HOBIIIECTB.
l'oMonmornyHple W aHANOTWYHBIE OpraHbl. PynnMeHTapHBIE OpraHbl M aTaBU3MBL. MOIEKYISApPHO-
TeHeTHYEeCKHe, OMOXUMHUYECKHE U MaTEMAaTUIECKUE METO/Ibl U3YUEHHSI SBOOUH. [ OMOJIOTHYHBIE TEHBI.
CoBpeMeHHbIE METO/TBI TOCTPOSHUS (PUIIOTEHETHIECKUX IEPEBHEB.

XPpOMOCOMHBIE MyTaIlU! 1 SBOIOLINS TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (TpaBuiia) 3BOJOUUU. [lpunyun cmenvt @ynxyuii. HeoOpatumocThb
IBOJIIOIMH. AJJanTHBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLINH.

JdeMoHcTpanuu

Ioptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mrosiep, 3. ['exkenb.

Tabnuirel u cxembl: «DUITOTEHETUYECKUHN P TOMIAJI», «APXEONITEPUKCY, «3BEPO3YObIe SIIepPhD»,
«Crerouedans», «Puanoputs», «CeMeHHbIE NANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«/peiip xonTmHEHTOBY, «PemukTher», «HauanpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS TTO3BOHOYHBIX
JKUBOTHBIX», «[ OMOJIOTHYHBIE M aHAJIOTHYHBIE OPraHbl», «PyJUMEHTH», «ATaBU3MBD), «XPOMOCOMHBIC
HaOOpHl 4YeloBeKa W IUMMaH3e», «lJaBHBIE HAIpaBIICHUS 3BOIIOIUN», «OO0IIHe 3aKOHOMEPHOCTH
HBOITIOLIU.

O0opynoBaHue: KOJUIEKIMH, TepOaphu, MYJSDKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxokaeHue H pa3BUTHE *KU3HU HA Jemiie

Hayunble rumore3sl IpoUCXOoXKIeHUS KU3HU Ha 3emie. AOHoreHe3 W maHcnepmus. [loHaydHble
NPEJICTABICHUS O 3apOXKJCHUU KU3HH (KpearnoHn3M). ['MnoTe3a MoCTOSHHOTO CaMO3apOXK/ICHHS KU3HU
n e€ onposepxkenue onsitamu . Pemu, JI. Cnamnanunanm, JI. Ilactepa. IlponcxoxneHue >xU3HH U
acTpoOHOIIOTHSl.

OcHOBHBIE J3Tamnbl HEOpraHWYecKoil dBomonuu. I[lmaHerapHas (Teosoruveckas) 9SBOIIOIUSL.
Xumuueckasi 3BONIONU. AOUOTEHHBIM CHHTE3 OPraHUYecKUX BellecTB u3 Heopranmdeckux. Ombir C.
Mwnepa u I'. FOpu. O0pa3zoBanue nmonumepos u3 MonomepoB. Koauepsartnast runote3a A. M. Onapuna,
TUToTE3a MepBUIHOTO OynmboHa JIk. Xonaeitna, renerndeckas runoreza I'. Mémnepa. Pubosumer (T. Uek)
u runoresza «vupa PHK» V. I'nnGepra. ®opmupoBanue MeMOpaH M BOSHUKHOBEHHE MMPOTOKIETKH.

Uctopus 3emnu u Metozp! €€ nzydeHus. Mckomaemble OpraHn4ecKue OcTaTKH. [ eoxpoHonorus u
e€ metoapl. OTHOCUTENBHAA M aOCONIOTHAS TEOXPOHOJNOTH. | eoXpoHoIOrHYecKas IIKana: 30HbI, 3PH,
TIEPUO/IBI, STIOXH.

HauanbHble sTansl opraHnyeckoi 3Boonun. [1osBieHre 1 3BOIOLUS IEPBBIX KIETOK. DBOJOLUS
MeTabonan3Ma. BosHUKHOBeHHE TEpBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJjior
nepBhIX Ha 3emite coobmiecTB. CTpoMaTomuThl. [IpOKapHOTHI M SYKapPHOTHI.



IIpoucxoxmenne dykapuoT (CHUMOMOreHe3). DBONIOIMOHHOE IPOWCXOXKICHHE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYNI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMU BbICIIMX pacTeHHH. OcHOBHbIE apoMopdo3bl pacTeHuil. Brixon
pacteHuil Ha cyury. [losBneHne cOpOBBIX pacTeHHI W 3aBoeBaHHE UMM Cymd. CeMEHHbIE pacTeHHS.
IIpoucxoxeHue BETKOBBIX PaCTEHUI.

OCHOBHBIE 3Talbl BOJIIOLHUH XUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KUBOTHEIX. Benzackas
¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX TUTIOB. [lepBbIe XOp10BbIe )KUBOTHBIE. JKHU3HD B
BoJe. OBOMIONMSA TO3BOHOYHBIX. [Ipomcxoxknenne amdubuit wu pentunmit. IlpoucxoxaeHue
MIIeKonHTaromuXx W nrul. [lpuHmmn kioueBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMU U
MI03BOHOYHBIMH )KMBOTHBIMU CYIIIH.

PazButre km3HM Ha 3emiie 1O 3paM W IIEPHOJAM: apXei, MPOTEpO30H, Male030i, MEe3030H,
KaifHO30#. OOmIas XapaKTepuCTHKa KIMMaTa W TeoJOrMyYecKux ImporeccoB. llosBieHne W pacuBeT
XapaKTepHBIX OPTaHU3MOB. YTII€00pa30BaHuUe: €ro YCIOBHS U BIMSHUE HA Ta30BBIH cOCTAaB aTMOCHEpHI.

MaccoBble BBIMUPaHHS — 3KOJIOTMYECKHE KPU3UCH MPouuIoro. IIpuunHbl U CIeCTBUS MacCOBBIX
BeiMUpaHuii. COBpEeMEHHBIH SKOJIOTHYECKUH Kpu3uc, ero ocobeHHocTH. I[Ipobnema coxpaHeHus
OoropazHoobOpasust Ha 3emiie.

CoBpeMeHHasi CHCTEMa OpraHu4eckoro wmupa. IlpuHoMIel KiaaccupUKamuyd OpPraHU3MOB.
OcCHOBHBIE cHCTEMaTHYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

Hoptpetrer: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. . Meunukos, A. M. Onapun, k.
Xonpeitn, I'. Ménnep, C. Muep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita ®D. Penm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIO
caMo3apoXKIeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHU4eCKOU 3BOTIOLUNY,
«l"eoxpoHonorudeckas mkana», «HadanpHble dTambl OpraHUYECKOil »BoIOIUNY, «CxemMa oO0pa3oBaHUs
9YKapHoOT MyTéM cuMOmoreHesza», «Cuctema >KUBOH MpHPOAB, «CTpoeHHe BHpYcay, «ApoMopdo3bl
pactenuit», «PuHHOPUTHD), «OMHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIHY», «MXU»,
«[lanopotaukmn», «l'onmocemeHHble pacTeHHs», «OpraHbl IIBETKOBBIX pacTeHHN», «Cxema pa3BUTHS
JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimue», «KuuiewnomnonoctHeiey», «llmockue
uyepBu»,  «UneHucroHorue»,  «PbeiOb»,  «3emHOBOAHBIE»,  «lIpecMmbikaromuecs»,  «lITHIbIY,
«Munekonurarmuey», «Pa3Butue Ku3HU B apXeUCKoU spe», «Pa3BUTHE KU3HU B IPOTEPO30MCKON 3pey,
«Pa3BuTHE XU3HU B MaJCO30MCKON 3pey», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuTHE KU3HU B
KaiiHO301cKOM 3pey, «CoBpeMEeHHast CUCTEMa OPTaHUYECKOTO MUPAY.

ObopynoBanue: repbapuy pacTeHHH Ppa3IMYHBIX OTAEIOB, KOJUIEKIMH HACEKOMBIX, BIIaXKHbBIC
npenapaTsl JKUBOTHBIX, DPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMHM HWIJIOKOXKHX, CKEJIETHl I03BOHOYHBIX
JKUBOTHBIX, 4Yydela MTHI[ W 3Bepel, KOJJIEKIUH OKaMEHEJIOCTEH, IMOJEe3HBIX HCKOMAeMbIX, MYJIIKU
OpPraHMYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbsnas gadopatopHas padora «MogenmupoBanue onelToB Muiutepa—tOpu no uzyuenuro
aOMOTeHHOTO CHHTE3a OPraHMYECKUX COCTUHEHUH B IEpBUUHON aTMocdepe».

JlabopaTopHas padoTa «/3yueHue u ONMMCcaHne NCKOMTAeMBIX OCTATKOB JPEBHUX OPTaHU3MOB).

IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIponcxoxkaeHue 4eji0BeKa — AaHTPOINOreHe3

Paznens! 1 3amaun aHTpONoJIOTHH. MeTO Bl aHTPOIIOJIOTHH.

CraHOBIIEHME TIPEJCTABIEHUM O MPOUCXOXKACHUM YEIOBEKAa. PeNurnosHsle BO33pEHUS.
CoBpeMeHHbIe HayYHBIE TEOPHH.

CxoncTBO HenoBeKa ¢ JKMBOTHBIMH. CHCTeMaTHYecKOe TOJOXeHHe duenoBeka. CBHIETENbCTBA
CXOJICTBA YeJIOBEKA C >KUBOTHBIMH: CPaBHUTEILHO-MOpP(dosioruueckue, sMOpHoIornieckue, Gu3noaoro-
Onoxummuueckue, nopefeHdeckne. OTIMYUS UYENOBEKa OT JKMBOTHBIX. [IpAMOXOXKIEHHE M KOMILIEKC
CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOIIOBHOTO MO3Ta M BTOPON CUTHAIBHOM CHCTEMBI.

HBwxkyme cunbl (hakTopsl) aHTpONOreHe3a: Ouojoruyeckue, couuaibHble. COOTHOIIEHHE
OHMOJIOTMYECKUX U COLMANBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIC CTaJlM aHTPOIOreHe3a. PaHHHEe YeloBeKOOOpa3Hble 00€3bsHbI (IPOKOHCYINBI) W
paHHUE TIOHTHIBI — OOIIHE MPEAKH YEI0BEKOOOPA3HBIX 00€3bsH U JIFOACH. ABCTPAIONUTEKHA — JBYHOTHE
Mpeaku mroAei. YenoBeK yMenblil, NepBble M3TOTOBIECHUS OpyIud Tpyaa. YenoBek MpAMOXOIAIMHA U



MEPBBIA  BBIXOJ JtOoJcH 3a mpeneiasl Adpuxu. YemoBek reimenbOeprckuii — OOLIME  MPemoK
HEaH/JEePTAJIBLCKOTO YEJIOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEPTaNbCKUM Kak BUJ JOJEH
XOJIOMHOTO KiauMaTa. YenoBeK pa3yMHBIH COBPEMEHHOI'O THIA, JEHHUCOBCKHM 4YENOBEK, OCBOEHHE
KOHTHHEHTOB 3a npezaenamu Adpuxu. Ilaneorenernka u naneoreHoMHKa.

OBoJIIOLIMST  COBPEMEHHOIO 4enoBeka. EcTecTBeHHBIH OTOOp B HOMy/SIIMAX — YEJIOBEKA.
MyTanuonHsli nponecc u noaumopdusm. [lomynsuronHsie BONHBL, Apeiid reHoB, Murpanus u «3pdext
OCHOBATEJIS» B HOMYJIIIUAX COBPEMEHHOIO YEIOBEKa.

YenoBeueckue packl. [loHaTne o pace. bombiue pacel: eBporneonaHas (eBpa3uiickas), aBCTpajo-
HEeTpouiHas (PKBaTOpHAlbHAs), MOHIOJIOMIHAs (Aa3MaTCKO-aMepuKaHCKas). Bpems um myTu pacceneHus
yeqmoBeka Mo IuiaHeTe. EauHCTBO dYenmoBeueckux pac. HayuHas HeECOCTOATENBHOCTh pacu3Ma.
IIprcroco0IeHHOCTh YelloBeKa K pa3HbIM YCIOBHSIM OKPYXKAromiel cpensl. BmusiHume reorpaduyeckont
cpennl U npetida TeHOB Ha MOP(OJIOTHIO B (DU3UOJIOTHIO YEIOBEKa.

MexaucuumiIuHapHble METOABI B (U3HYecKON (OMONOTHYECKOI) aHTPOTIOIOTHH. DBOMIOLMOHHAS
AQHTPOIIOJIOTHST M MaJCOAHTPOIOJIOIHA YEJIOBEUSCKHX MOMyasuuid. buoconuanbHble HccIea0BaHUS
IpUpOAbI YenoBeka. MccnenoBanue KO3BOIOLIUHN OMOIIOTHYECKOTO 1 COLUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. Japsun, JI. JIuku, . A. Porunckuii, M. M. I'epacumos.

Tabmuts! 1 cxembl: «MeTOoIBI aHTPOIIONIOTHIY, «[ 0JIOBHOM MO3T YenoBekay, «HemoBekooOpa3Hbie
00e3bsHB, «CKeJeT YeloBeKa W CKeJNeT IUMIaH3e», «PymTuMeHTBl U aTaBH3MBD», «/IBHOKylIue CHIIBI
AHTPOTOTreHe3a», «IBOJTIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpalIONUTEeK», «HenoBek ymenslil», «Henoek
npsMoxXoasiuity, «Jlenucopckuil yenoBek» «Heannepranbups», «KpomanboHuby, «IIpenku yenoBekay,
«DTansl 3BOJIIOLIUH YeN0BEKay, «Packl yemoBekay.

OOopynoBaHue: MyJSDKH OKaMEHEJIOCTeH, MpeMEeTOB MaTepHalbHON KyJIbTyphl TPEAKOB
yenoBeka, penponykiuu ((pororpadun) KapTHH ¢ MHQPOJOTHYESCKUMH W OHONEHCKUME CIOKETaMu
MPOMCXOXKICHHS 4eJoBeKa, (GoTorpaduu HAXONOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKa,
MOJIeIb Yeperna 4esloBeKa M depena IIMMIIaH3e, MOJENb KUCTH YeJoBeKa M KUCTH IIMMIIaH3€, MOIETH
TOpca MPEAKOB YEIIOBEKA.

JlaGopaTopHas pabdora «/3yueHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBEKa, CBS3aHHBIX C
MIPSIMOX 0K IEHUEM).

IIpakTHyeckass padota «lI3yueHne SKOJIOTHYECKUX aAaNTallil YEITOBEKay.

Tema 6. Jxojornssi — Hayka O B3aHMOOTHOLICHHMSIX OPraHU3MOB M HaJAOPTraHM3MEHHBIX
CHCTEM C OKpYy:Karoulei cpeaoi

3apoxIeHre U pa3BUTHE IKOJIOTHH B Tpydax A. I'ymbonsara, K. @. Pynwse, H. A. Cesepriona, D.
I'exkensa, A. Tencnu, B. H. CykauéBa. Pasmensl u 3agaun skosoruu. CBsi3b 3KOJOTMH C JPYTUMU
HayKaMH.

Mertonst skonoruu. [loneBble HaOMoOAeHHSA. JKCHEPUMEHTHl B OKOJIOTHH: TPHUPOJHBIE U
naboparopHble. MojenupoBaHHe B OSKOJOTHH. MOHHUTOPDHHT OKPYXAIOIIEH Cpeabl: JIOKaIbHBIN,
PETHOHAIBHBIN U TI00TEHBIH.

3HaueHUE HKOJOTMYECKUX 3HAHMH I 4eJIOBeKa. JKOJOTMYECKOE MHPOBO33pEHHE KaK OCHOBA
cBsizel dyenoBedecTBa C IMpupoaod. DopMHUpoBaHHE HKOJOTMYECKON KYJIbTYPhl W 3KOJIOTHYECKOU
TPaMOTHOCTH HaCEJEHUSI.

JleMoHCTpanun

Ioptpetsr: A. I'ymbomnbar, K. @. Pynbe, H. A. Ceepuos, 3. ['exkens, A. Tencnu, B. H. Cykaués.

Tabmumsr u cxembl: «Pasgensr skomorum», «Metoapl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKpYKaroILeH Cpeap».

JlabopaTopHas padoTa «/3yueHne METOI0B 3KOJIOTHUECKHUX HCCIIETOBAHMIT.

Tema 7. Oprann3msbl U cpea 00UTAHUA

Okonornueckue (aKTOpsl W 3aKOHOMEPHOCTHM WX nedcTBus. Knaccugukanus 3KOIOrMYecKux
¢dakTopoB: abuoTHMUecKkue, OHOTHYECKHE, aHTponoreHHsle. OOmMe 3aKOHOMEPHOCTH AEHCTBUS
skonoruueckux Qakropos. [lpaBuno wmuammyma (K. Ilnpenrens, FO. JIu6ux). ToiepaHTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abnotnyeckue ¢aktopsl. CBeT Kak 53KOIOTMYecKuil Qaxrop. JlefcTBHe pa3HBIX YYacTKOB
COJIHEYHOI'0 CIEKTpa Ha OPraHU3Mbl. DKOJOIMYECKHE IPYIIbl PACTCHUN U JKUBOTHBIX 10 OTHOLIEHUIO K
cBeTy. CursasbHas poiib ceera. POTONEpUOIU3M.



TemnepaTypa Kkak odKojoruueckwii ¢akrop. JlelicTBue TeMIepaTrypbl Ha OpPraHH3MBI.
IoiikmoTepMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBlL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocts Kak skosnorndeckuit akrop. IIpucnocobnaenuss pacTeHUH K MOJAEPKAHUIO BOAHOTO
Oananca. Kimaccudukanus pacteHnii o oTHOWeEHUIO K Boze. [IpucnocobieHust >KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEXHMa.

Cpenpl  oOWTaHHMsST OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYIIHAs, TOYBEHHAs, TIyOWHHAs
MOJIOYBEHHAs!, BHyTpHOpranu3MeHHas. Gu3nko-xuMudeckne 0cCoOOEHHOCTH Cpel 0OUTaHUs OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MOB K XKHU3HU B Pa3HBIX Cpenax.

buonoruueckne putmbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOJMYHBIE PUTMBL.
[Tprcnoco6IeHHOCTh OPTaHI3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHN )KHU3HU.

JKuznennsie hopmbl oprann3MoB. [lorsaTre o xu3HeHHOH Gopme. JKu3HeHHBIE (OPMBI paCTCHHIA:
JepeBbsl, KyCTapHHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: TUAPOOHOHTHI, T€OONOHTHI, a3p0OHOHTHL. OCOOEHHOCTH CTPOCHHUS U 00pa3a KHU3HH.

buorndeckne ¢daktopbl. Bumel OMOTHYECKHX B3aWMOMEHCTBUI: KOHKYPEHIWS, XUITHHYECTBO,
cuMmOuo3 u ero ¢opmsl. Ilapasutusm, Koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpoduueckue B3ammonedcTBus (Tommyeckue, (opudeckue, GhadpuIecKue).
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBUM ISl CYyLIECTBOBAHUS OPraHU3MOB B cpejie oOuTanus. [IpuHiun
KOHKYPEHTHOI'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabmuiel U cxembl: «OKonoruueckue Gpakrops», «CBETOBOH CIEKTP», «IKOJIOTHYECKHE TPYIIIBI
JKUBOTHBIX II0 OTHOLICHUIO K CBETY», «TEIUIOKPOBHBIC >KUBOTHBIEY», «XOJIOIHOKPOBHBIE >KUBOTHBICY,
«PU3NOIOTUYECKUE aJalTalud >KUBOTHBIX», «Cpempl OOMTaHHS Opranu3MoBy», «buomormueckue
puTMB», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« JKu3HeHHBIE (OPMBI KHBOTHBIX», «JKOCHCTEMA
LUIMPOKOJIMCTBEHHOr0 Jeca», «JKOCHCTeMa XBOMHOro jecay, «llemum nuranus», «XUILIHAYECTBOY,
«ITapazutuzm», «Koakypennus», «Cumonosy, «KoMmMmeHcanmsm.

Ob6opynoBanue: repbapuu pacTeHHH W KUBOTHBIX, MPUCTIOCOOJNCHHBIX K BIMSHHUIO Pa3IHYHBIX
9KOJIOTHYECKUX (DaKTOpPOB, repOapuu CBETONIOOMBBIX, TEHETIOOWBBIX W TCHEBBIHOCIMBBIX PAaCTEHHI,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE DPACTEHHMsS, repOapuu U KOJUICKLUH
TETIONOONBBIX, 3UMOCTOWKHX, MOPO30yCTOWYMBBIX pacTEHHi, uydena NTHIl W 3Beped, repbapuu
pacTeHuid, OTHOCSIIMXCS K TUTpoduTam, kcepoduram, Me3ohuTam, KOMHATHBIE PACTEHHUS JaHHBIX T'PYIIIL,
KOJIJIGKIIMHM JKUBOTHBIX, OOMTAIOUINX B PasHbIX CpeAax, repoapuu M KOJJIEKLUH PACTEHUH W KUBOTHBIX,
o0aaoMX YepTaMy MPHCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSAM YCIOBHMH KH3HH, repOapuu M
KOJUUICKIIMY PACTEHUH U )KHBOTHBIX PA3JIMYHBIX )KU3HEHHBIX ()OPM, KOJUIEKIIUH KHUBOTHBIX, YYaCTBYIOIIHX
B Pa3JIMYHBIX OMOTHYECKHUX B3aUMOJIEHCTBUSX.

JlaGopaTopHas padoTa «BrIsBiIeHrE TPHUCTIOCOOIEHHA OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTopHasi padoTa «BrIsiBIeHHE PUCITOCOOICHUIT OPraHU3MOB K BIMSHHUIO TEMIIEPATYPh».

JlagopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTaHMUSI.

Tema 8. JkoJs10orusi BUIOB H MONMYJISIU I

OKOJIOTMYECKUE XapakTePUCTUKH momyisiuuu. [lomymanus kak Ouomornveckas cucrema. Poib
HEOJIHOPOJTHOCTH Cpelibl, (PU3NUECKUX O0aphepoB W 0coOOEHHOCTEH OWONOTHH BUIOB B (DOPMUPOBAHUH
MPOCTPAHCTBEHHON CTPYKTYypbl mnomyisiiuid. OCHOBHBIE MOKAa3aTeNN TOMYJSALUN: YHUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHas M MOJIOBAasl CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIusl.

DKoJorugeckas CTpykrypa nomyssainui. OneHKa YUCIEHHOCTH oMy IAuui. J{nHaMuKa Momynsaiun
u e€ perynsums. buotuuecknii moTeHMan NomyIannu. MoaenupoBaHue TMHAMHUKHU nonysnuu. Kpuseie
pocta 4YHCIEHHOCTH Tomynsaunu. KpuBble BBDKMBAaHHUA. Perynsius 4YMCIEHHOCTH NOIYJSALUN: pPOJb
(baKTOpOB, 3aBHCSIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. DKoJOormdyeckue crparermu Buumos (- m K-
CTpaTeTuH).

[lonsaTHe 06 3K0NOrMUecKoil HUulIe Buaa. Mecroobutanne. MHOroMepHasi MOJEIb 3KOJIOTHIEeCKOM
Huiu [Jx .M. Xatunncona. Pazmepsl sxosnornyeckoit Huiiu. IloTeHmanbHasd U peaju30BaHHas HUIIIU.

Bun xak cucrema nomyssinuii. Apeansl BUIOB. Buibl 1 UX dKU3HEHHBIE CTPAaTErHU. DKOJIOTHYECKHE
SKBHUBAJICHTBHI.

3aKOHOMEpPHOCTH IIOBEIEHHUA W MUIpPaLUil >KUBOTHBIX. buojoruueckue HWHBa3HM UyKEPOIHBIX
BUJIOB.

JeMoHCcTpanun



TToptpet: Ix. . XaT4uHCOH.

Tabmuupel U cxeMbl: «DKOJOTHYECKHE XapaKTepUCTUKU nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa momyisiuun», «Bo3pacTHple mupamMuibl momyiasiaun», «CKOpOCTb 3aceleHUs] MOBEPXHOCTH
3emMiH pa3TUIHBIMHA OpTaHU3MaMI, «Moaelb dKkojdorudeckoi aumu Jx. M. XaTanHcoHay.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIINN )KHBOTHBIX.

JlaGopaTopuasi padora «IIpucrnocobienust ceMsiH paCTEHUI K PacCeCHUION.

Tema 9. JKoJiorusi c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBa oprann3MoB. buoreHo3 u ero cTpykTypa. CBsi3u MEXKIy OpraHn3MaMy B OHOIIEHO3E.

Okocucrema Kak oTkpbiTas cucrema (A. [x. Tencnm). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: MTPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHu. Tpoduueckue Lenu U CeTH.
Abuotnyeckue 610ku 3kocrucTeM. I1ouBbI 1 UiIbl B 3k0cucTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU
B 3KOCHCTEME.

OcHOBHBIE MTOKa3aTeNN 3KOCHCcTeMbl. bruomMacca u mpoayKius. DKOJOrHYecKre MHUpaMHIbl YUCeT,
OMOMAacCHI ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HampaBieHHbIE
3aKOHOMEpHBIE CMEHBI COO0IECTB — cyKieccut. [lepBUUHbIE U BTOPUYHBIE CYKIECCUU M MX MPUYUHBI.
AHTpOIIOTEHHBIC BO3JCHCTBUS Ha cykieccud. KimMakcHoe coobuiectBo. bropazHoobpasue u monHoTta
KPYTOBOPOTA BELIECTB — OCHOBA YCTOHYHNBOCTH COOOILIECTB.

IIpuponHeie »KOCHCTEMBL. JKkocucmemsl 03€p U pek. IKocucmemvbl MOpeu U OKeaHos.
Dkocucmemvr mynop, necos, cmenel, nyCmulib.

AHTPONOreHHBIE IKOCUCTEMBL. ArposKkocucTeMa. ArpoueHos. Pasnuuus Mexxy aHTpOIOr€HHbIMU
U IPUPOTHBIMHU SKOCUCTEMAaMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. [opoxackas ¢uopa u ¢ayHa.
CunaHTponm3amus ropoackoid QayHsl. bromornmueckoe w XO3SHCTBEHHOE 3HAYCHHWE AarpO’KOCHCTEM W
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUH OpPraHU3MOB B 3KOcUcTeMax. Poib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuiowesvlx 6udos) 6 (DYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHOC »HEPrMM M BELIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPTraHU3MOB,
TOITYJISIIIMK ¥ 9KOCHUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmeus 3aepsA3HeHUll pa3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OP2aAHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKOAOSUUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmeusi. MeTo10J10THsl MOHUTOPHHIAa €CTECTBEHHBIX U aHTPOIIOT€HHBIX HKOCHUCTEM.

JdeMoHcTpanuu

Ioptpet: A. Ix. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa OHOIEHO3a», «JKOCHCTEMa IIHPOKOJIMCTBEHHOTO JIEcay,
«DKocUcTeMa XBOWHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIBI OPraHu3MOB B 3KocHcTeMe», «KpyroBopot
BellecTB B 3Kocucteme», «llemn muranus (macTOWIIHAS, AETPHUTHAA)», «IKOJIOTHUYECKas MHUpaMHa
yrcen», «IKOoJIorndeckas nupaMua Onomaccol», «DKoJorudeckas nupaMuaa sHeprum», «Odpa3zoBaHue
Oomnota», «llepBuunas cykueccusi», «BoccraHoBieHue yeca mocnie moxkapa», «IKOCHCTEMa 03epay,
«ArporieH03», «KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B arporieHo3ey, «[ Ipumepsl ypOoIKocHCTEMY.

ObopynoBanue: repOapuu pacTeHUH, KOJIEKIMH HACEKOMBIX, Yydesia NTHLl U 3Bepei, repbapun
KYJIBTYPHBIX M JUKOPACTYIINX PACTEHU, aKBAPHUYM KaK MOJIENIb SKOCUCTEMBI.

IpakTnyeckas padora «/3ydeHre u onrcanue ypoo3KOCUCTEMBD.

JladopaTtopHas padota «/3yueHue pazHooOpa3us MEJIKUX TTOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

Ikekypensi «OKCKypcHss B TUNWYHBIH OuoreomeHo3 (B JyOpaBy, OepesHsK, €JbHUK, Ha
CYyXOAOIBHBIN W TOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKeKypeusi «KCKYpPCHs B arpo’KocUcTeMy (Ha HOJIe MM B TETNTUYHOE XO3SHCTBO)».

Tema 10. Buocgepa — rinodanpHasi IKOCHCTEMA

buocdepa — obmiermanerapras 060109ka 3eMid, TA€ CYMIECTBYET WM CYIIECTBOBAJia >KU3Hb.
PasButne npezacraBnenuit o 6uochepe B Tpyaax . 3iocca. Yuenue B. . BepHanckoro o Ouocdepe.
Obnactu Ouocdeps! u e€ coctas. JKupoe BemiecTBO 6rocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH CylnecTBOBaHMs Ouochepbl. OcobeHHOCTH OHOchepbl Kak TI00aIbHON
9KOcHcTeMbl. JluHaMu4ueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OHOT€OXMMUYECKHE
MUKIBL (Yriepoaa, a3ota). PUTMUYHOCTS siBIIeHUH B Onocdepe.



3onansHOCTE OmMochepsrl. [lorstue o 6mome. OCHOBHBIE OMOMEBI CYIIIH: TYHIpa, XBOWHBIC Jieca,
CMEIlIaHHbIe W IIMPOKOJIMCTBEHHBIE JI€Ca, CTEMH, CaBaHHbBI, IIYCTHIHU, TPOITUUECKHUE JIeca, BHICOKOTOPHSI.
Knumat, pacTUTeNbHBIH U )KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa n (pyHKIHS KUBBIX CHCTEM, OIIEHKA HMX PECYpCHOTO TOTEHIHMajia M OnocqepHBIX
(G yHKITHIA.

JdeMoHcTpanuu

IToptpetsr: B. W. Bepranckwuii, 3. 3tocc.

Tabmuts! 1 cxemsr: «l'eochepsr 3emmny, «KpyroBopot azora B mpupoae», «KpyroBopot yriepoaa
B mpupoae», «Kpyroopot kuciaopoaa B mpupoae», «KpyroBopot Boasl B ipupoae», «OCHOBHBIE OHOMBI
cymm», «Kmumartuueckme mosca  3emmm», «Tyngpa», «Taiiray, «CMemaHHbld  Jiecy,
«IlInpoxomucTBeHHEII Jiecy, «Cremnby, «CaBaHHaY, «[lycTeiassy, « Tpommueckuit mecy.

Ob6opynoBaHue: repbapiu pacTeHUH pa3HbIX OMOMOB, KOJIIEKITUH KHBOTHBIX.

Tema 11. UenoBek u okpyzkaiomias cpeaa

DKOJIOTHYECKHe KPHU3WCHl W WX TpHYUHBL BosmelicTBue denmoBeka Ha Omocdepy. 3arps3HeHHe
BO3NyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpelpl. OXxpaHa BOIHBIX PECYPCOB.
Pazpymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHNe KiarMaTa.

AHTpOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBbHBIA M KUBOTHBIH MHUp. OXpaHa pacTUTEIBHOTO M
JKUBOTHOTO Mupa. OCHOBHBIE NPUHIMITEI OXpaHbl mpupoabl. Kpacueie kHuUTH. OC000 OXpaHseMBbIe
npupojusie Teppuropun (OOIIT). borannueckue cajpl ¥ 300J0THYECKHE TapKH.

OCHOBHBIE TIPUHIMIIBI yCTOWYMBOTO pa3BUTHs 4YelOBEYECTBA M MPHPOIbL. PamnmoHanbHOe
MIPUPOJIOTIONHF30BAHNE M COXPAHEHHWE OHMOIOTHYEeCKOro pasHooOpasms 3emum. OOIue 3aKOHOMEPHOCTH
TIO0ATBHBIX JKOJIOTHYECKAX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpH3WUCAa W €ro BEpOsSTHHIC
MOCIIEACTBUSI.

PazBuTHE METO/IOB MOHUTOPHWHTA PAa3BHTHS OIACHBIX TEXHOT'CHHBIX MporieccoB. CucmemHbie
uccnedosanus nepexoda K pecypcocbepezarouell U KOHKYpeHmocnocobHou snepeemuke. buonosuueckoe
pasznoobpasue u buopecypcvl. Hayuonanvnvie ungpopmayuonnsvie cucmemsl, obecneuugaioujue 00Cmyn K
UHGOpMAYUY NO COCTHOANHUIO OMOETbHBIX U008 U IKocucmem. OCHOBbL HKOPeadUIUMAYUU IKOCUCTHEM U
cnoco606 6opvobL ¢ buonospesicoenuamu. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmuiel U cxembl: «3arps3HeHre arMocdepbly, «3arps3HeHue THIAPOChEpbl», «3arps3HeHue
nmouBbl», «llapHukoBerii 3ddexT», «Ocobo oxpaHseMmble TMPUPOAHBIE TeppUTOpHM», «Momenu
YHIPaBISEMOTO MUPaY.

OoGopynoBanue: (ororpaduu OXpaHSEMbIX pacTeHM ¥ KMBOTHBIX KpacHoi kHuru Poccuiickoit
®enepaunn, KpacHoil KHUTH peruoHa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIHET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K pPE3yIbTaTaM OCBOEHHS OOYYArOMIMMHUCS MPOrpaMMm
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METAPEIMETHBIC U MTPEMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOGHHS IPOrpaMMbl 10 OHOJOTUH BBIJCIICHEI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CAaMOOIIPEAENCHUIO, Haluuue MOmusayuu X
00y4yeHHIO OWOIIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAJULMN Pa3BUTHA OMOJIOTMYECKOrO 3HAHMSA, 20MOGHOCHbL U
cnocobnocms  00yJarOIUXCSl PYKOBOJCTBOBATHCS B CBOEH [HESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTUYECKOTO O00pa3oBaHWS, HAIuyue HPABOCOZHANUS
9KOJIOTHYECKON KYIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE TIJTaHBL.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHSI POrPaMMbI IO OMOJIOTHH JOCTHTAIOTCSA B €IUHCTBE YU4eOHOM
U BOCIUTATEJIBHOW  JEATCJIBHOCTH B COOTBETCTBUHM C  TPAIULMOHHBIMU  POCCHHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPHUECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPHHSATHIMHU B 00IIECTBE
NpaBWIaMH U HOPMaMH{ IOBEIEHHS M CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS H
CaMOPa3BUTHS, PAa3BUTHUSl BHYTPEHHEHW NO3WLMM JHWYHOCTH, MATPUOTH3Ma M YBAXKECHHUS K 3aKOHY H
MPaBOMOPSAKY, YEIOBEKY Tpy/a H CTaplieMy OKOJICHHIO, B3AUMHOTO YBaKEHHsI, 0EPEKHOTO OTHOIICHHSI
K KyJIbTYpHOMY HACJIEIMI0 M TPaJuLMSIM MHOTOHAllMOHAJIbHOTO Hapoja Pocculickoit ®enepaunu,
MIPUPOJE U OKPYKAIOLIEH cpene.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS Yy4yeOHOro mpeaMeTa «bBHOIOTHS» JOIKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAlMi, TO3UTUBHBIX  BHYTPEHHHX  YOEXKICHHIA,
COOTBETCTBYIOIIMX TPAAMLIUOHHBIM LEHHOCTAM POCCHUICKOr0 OOIIEeCTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA U OMbITa JESATENFHOCTH B TPOILECCE pealn3allid OCHOBHBIX HaIlpaBlIE€HUIl BOCHHUTATEIHHON
JesITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3WIMH OOY4YaIOUIErocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U IPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATENILHOCTH TIPH CO3JaHUH YYeOHBIX MPOCKTOB,
peleHny y4eOHbBIX U MMO3HABATENLHBIX 3371a4, BBIMOIHEHUH OMOJIOTHYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENsATh COOCTBEHHYIO MO3MLMIO IO OTHOIIGHHIO K SBJICHUSM COBPEMEHHOM
JKU3HU U OOBACHSTSH €€;

YMEHHE YYUTHIBATh B CBOMUX JEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aWMOJICHCTBUSI
Jro/iel ¢ pa3HbIMU YOSKACHUSIMU, KYIbTYPHBIMH LEHHOCTSIMHU U COLMATILHBIM MTOJIOKEHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOT'O BBHIMOJIHEHHSI yUEOHBIX, TO3HABATENBHBIX
M HCCIIEeIOBATENbCKUX 3aJ1a4, YBAXUTEIHLHOTO OTHONIEHHS K MHEHHUIO OMNIOHEHTOB NpPU OOCYKICHHH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTh K TYMaHUTApHOM M BOJIOHTEPCKOH EATEIBHOCTH;

2) MaTpMOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)kTaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Nepes; PonnHOM, ropaocTu 3a cBOM kpaii, cBoro PonnHy, cBOH S3bIK U
KyJbTYpY, IPOLIOE U HACTOSIIEE MHOMOHAIIMOHAIBHOI0 Hapoja Poccuy;

[IEHHOCTHOE OTHOIEHHE K MPHUPOJHOMY HACIEAWI0O W TAaMITHUKAM MPHPOIBI, IAOCTIKEHUSAM
Poccun B HayKke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSAX, TPY/AE;

CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHWE W PAa3BUTHE OHOJIOTHH,
NIOHUMAaHUS 3HAa4YeHUsl OMOJOTMH B IIO3HAHUM 3aKOHOB IPHUPOJBI, B XHU3HHU YEIOBEKAa U COBPEMEHHOTO
00I111eCTBa;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTH 3a €T
cyns0y;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUS :



OCO3HAaHME AYXOBHBIX [IEHHOCTEN POCCUICKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH;

OCO3HaHWE JINYHOTO BKJIA/Ia B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATUS IIEHHOCTENW CeMENHOM )KM3HU B COOTBETCTBUU C TPAIULIMSIMHU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

JCTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOYAs JCTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHUE 3MOIOHAIBHOTO BO3IEHCTBUS JKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHWIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadecTBa
TBOPYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnuTAHUS, (POPMUPOBAHHUS KYJILTYPbI 310POBbSl U 3MOLHUOHAJIBHOIO
O1aromoJsryuus:

MOHMMAaHUE M pealiu3alus 370pOBOro M 0e30macHOro o0pasza XU3HU (30pOBOE IUTAHUE,
COONIIOJICHNE THTHeHWYeCKUX TPaBWI M HOPM, COaaHCUPOBAHHBIM PEXHWM 3aHATHH M OTABIXA,
perymsapHas (pu3nuecKas akKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXHYECKOMY 370POBbBIO;

IMOHMMAaHKWEC LCHHOCTU IpaBUJ HWHAWBUAYAJIBHOI'O U KOJUJICKTUBHOI'O 6630HaCHOI‘O IIOBCACHHUA B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTENCTBUH W HENpPUATHUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS aJKOTOII,
HapKOTUKOB, KYPEHHS);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPy, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K AKTHUBHOW JI€SITEJBHOCTH TEXHOJOTMYECKOM M COLUMAIbHOW HaNpaBJIE€HHOCTH,
CHOCO6HOCTB WHUOWUPOBATH, INIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATE TaKYIO J€ATCIbHOCTD,

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHbIN BBIOOP OyayIIeH MPo(hecCHH U PeaaTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMO0OOPa30BaHMIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHKY KU3HU Ha 3eMJjie, OCHOBE
€€ CylIEeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITA TUIAHUPOBAHHS ITOCTYIIKOB
Y OLIEHKU WX BO3MOKHBIX TIOCIEICTBHUU JUISI OKPYKAFOIIEH CPEebl;

OCO3HaHUE II100abHOTO XapaKkTepa SKOJIOTHYECKUX MPOOJIeEM U ITyTel UX peleHus;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpETacMble MPU HM3yYeHHH OWOJOTMU 3HAHUS U YMEHUS MNpU
pemieHnn TpoOIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIOTIONHF30BAHAEM (COOIIOICHHE TPaBHII
MOBEJCHUSI B MPUPOJE, HAMPABICHHBIX HA COXPAHEHUE DPABHOBECUS B JKOCUCTEMAaX, OXpPaHy BHUOB,
3KocucTeM, orochepsr);

AaKTUBHOE HEIpPUATHE NEUCTBUI, MPUHOCSIIMX BpEA OKpYXKarolleld NPUPOAHOM cpene, YMEHHUe
MPOTHO3UPOBATh HEOJIArONpPUATHBIC SKOJIOTMYECKUE TIOCIEICTBUS MPEIIPUHUMACMBIX JICHCTBUN U
MPeI0TBpAIIaTh UX;

HaJIMYKUEC pa3BUTOT'O SKOJIOIT'MYCCKOI'0 MBIIJICHUAA, 3KOJIOTHYECKOMN KYJBTYPbI, OIIbITA ACATCIIBHOCTU
SKOJOTMYECKON  HaNpaBlICHHOCTH, YMEHHSA  pPYKOBOACTBOBATbCS MMM B  ITO3HABaTEIbHOM,
KOMMYHHKaTHBHOﬁ u COHH&HLHOf/’I MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B HpaKTquCKOﬁ ACATCIBbHOCTHN
9KOJIOTMYECKO HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKH ¥ OOIIECTBEHHON NMPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM U YUTATEIBCKON KYJIbTYPHl KaK CPEJICTBAa B3aUMOJCHCTBUS MEXIY
JOBMH U IO3HAHUS MUPA;

MOHMMaHue crenuduky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
palMOHATILHOTO HAayYHOTO MBIIUICHHUS, CO3AaHUM LEJIOCTHOIO NPEACTaBICHUS 00 OKpY’KarolleM MHUpe



KaK O €IMHCTBE MPHUPOJIBI, YETIOBEKa M OOIECTBA, B IO3ZHAHUH NTPUPOIHBIX 3aKOHOMEPHOCTEH U PeIeHUN
npobJeM coXxpaHeHHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBWIIM3ALUH: OOecrieueHus] HOBOTO
YPOBHS Pa3BUTHA MEIHWLHUHBI, CO3JaHHE IIEPCHEKTUBHBIX OHOTEXHOJOIWH, CIIOCOOHBIX pemaTh
pecypcHbIe TTPOOJIEMBI PAa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA M3 INIOOATBHBIX SKOJIOTHYECKHX
npobjeM M oOecredeHus] Mepexona K yCTOWYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHIO
HPUPOHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHHHM OHOJIOTMUECKHX 3HAHMH B IEIAX IIOBBILCHHS OOIIEH
KYJIBTYpPbI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOW 4YacTH ()yHKIHMOHAIBHOW IPaMOTHOCTH
oOyyaromuxcs, GopMuUpyeMoii Ipu U3y4eHNUH OHOJIOTHH;

NOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TONyYaeMble 3HAHMS JUI aHaIW3a M OOBSICHEHUWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXOASIINX B HEM HM3MEHEHH, yMEHHE JelaTh OOOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAyYHBIX
(aKTOB M HIMEIOLIUXCS TAHHBIX C LENBIO TTOIYYEHHS JJOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIB30BaTh OMOIOTHYECKHE 3HAHHS IS PElIeHHs HpodieM B
peanbHBIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHME IIEHHOCTH HAayYHOH JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEZIOBATEIILCKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJTYYEeHHUIO HOBBIX 3HAHHI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YU€OHOTO TpeaMeTa «BbHoIorrs BKIIOYAIOT: 3HAYMMBIS
JUisi  QOPMHPOBAHHMS MHPOBO33PEHHUS  OOYYAIOIIMXCS  MOKIUCIHMILIMHAPHBIE  (MEXKIPEIMETHBIC)
oOIIeHAYYHBIC MOHSATHUS, OTPAXKAIOIIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CHEIU(PHUKY METOJIOB
MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO, SHEPIHUs, SIBICHHE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIICIOBaHHUEe, HAOJIOJCHUE,
U3MEpeHHe, OKCIEPHUMEHT W JIpyrue); YHHBEpCalbHbIC ydueOHbIC JIEeHCTBUs (TMO3HABATENBHBIC,
KOMMYHHKATHBHbIE, PETYJISITUBHBIC), 0OecreunBaroiye GopMupoBaHue GyHKIIMOHATLHONW TPaAMOTHOCTH
U COLMAIBHONH KOMIIETEHIMHM OOYYaIOIIUXCS; CIIOCOOHOCTh OOYYArOIIMXCSl HMCIIOJIb30BAaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHMS M YHUBEPCAJbHbIC YyueOHBIE JCHCTBHS B
MO3HABATEILHON M COIUATILHOM MPAKTHKE.

B pe3ynbrate uszyueHus: OMOJIOrMH Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS y 00y4aroIIerocs
OynyT c¢opMUpOBaHBI IO3HABATEJbHBIC YHHUBEPCAIbHBIC YUeOHBIC JCUCTBUS, KOMMYHHKATHBHBIC
YHHUBEPCAIbHbIC Y4YeOHbBIC NEHCTBUS, PErYJISATHBHBIC YHHUBEPCAIbHBbIC YUeOHBIC NCHCTBHS, COBMECTHAsS
NESATENBHOCTE.

MerTanpeaMeTHble pe3ysibTaThl OCBOCHHUS MPOrPaMMbI CPEIHEro OO0IIEro oOpa3oBaHMS JIOJIKHBI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH TEHCTBUSIMH:

1) 6azoBble JOrHYecKUe el CTBHSA:

CaMOCTOSITEILHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATh POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIONb30BaTh TPU OCBOSHUM 3HAHWMN TNPUEMBI JIOTHMYECKOTO MBIIUICHUS (aHanIHM3a, CHUHTE3a,
CcpaBHEHUs, Kiaccuuranmy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYECKUX MOHATUN (BBIIEIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIIMBATh CBSI3U C IPYTHMMHU HOHSATHSIMH ),

OTIpEICIIATh LENH JCATEIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU MX JOCTHIKEHUS, COOTHOCHTH
Pe3yIbTaThI ICATEIBHOCTH C TIOCTABICHHBIMH IEJISIMH;

MCIIOJIb30BaTh OMOJOTUYECKHE OHATHS JJIs1 O0BSICHEHUS (DaKTOB M SBJICHUH KUBOU PUPO/IBI;

CTPOHUTh JIOTMYECKUE PACCYXICHHUS (MHIYKTHUBHBIC, ICIyKTHUBHBIC, 110 aHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PaCCMATPUBACMBIX SIBIICHUSX, (DOPMYyIUPOBaTh BBIBOJBI U
3aKIJIFOYEHNS,

MPUMEHATh CXEMHO-MOJEIbHBIC CpPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBSA3eH U
OTHOIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBCKTaX, a TaKkKe IMPOTUBOPCUYHI pPA3HOTO poJa,
BBISBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;



pa3pabaThiBaTh IIAH pPEUICHUS NPoOJIeMBI ¢ YYETOM aHAIM3a HMMEIOIIUXCS MaTepHATbHBIX WU
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LEISM, OLICHUBATD
PUCKH TIOCIECTBUH e TEILHOCTH;

KOOPAMHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX pEambHOrO, BHPTYaIbHOTO U
KOMOWHHPOBaHHOTO B3aMMOICHCTBUS;

pa3BHBaTh KPEaTHBHOE MBIIIJICHUE TIPH PEUICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHS:

BJIaJCTh HAaBBIKAMH Y4eOHO-UCCIIENOBATENbCKONH M TPOCKTHOW JEsITeIbHOCTH, HaBBIKAMH
paspenieHus mpobjaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METOJIOB PELICHUS
MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX METOAOB TTO3HAHHUS;

WCIIONB30BaTh pAa3NWYHBIE BHUABI JESATENFHOCTH 10 TOJYYeHWI0 HOBOTO 3HAHHS, €ro
MHTEpIpEeTaliH, TPeoOPa30BaHUI0 U MPUMEHEHHUIO B YUeOHBIX CHUTYalUsX, B TOM YHCJIE MPH CO3AaHUH
y49e0HBIX U COIMATHHBIX TPOEKTOB;

¢bopMUpOBaTh HAYYHBIM THUI MBIIDICHUS, BIAJE€Th HAYYHOH TEPMHHOJNOTHEH, KIFOUYEBBIMU
MOHATHUSMHU U METOJIAMU;

CTaBHUTh M (POPMYJTHPOBATH COOCTBEHHBIC 3a/]a4i B 00pa30BaTENbHON ACATENbHOCTH U KHU3HEHHBIX
CUTYaIusX;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/ady, BBIIBUTATH THUIOTE3y €€
pelLleHNs], HaXOJUTh apryMEHTHl JJS JOKa3aTelbCTBA CBOMX YTBEPXKACHHI, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH TOJYYCHHBIE B XOJE PEIICHUS 3aJadd Pe3yibTaThl, KPUTUYECKH OIEHUBATh HMX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIVsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IIEJICHATIPABICHHBIII TOWCK TIepeHOca CPEACTB M CIOCOOOB JICWCTBUS B
po(heCCUOHATIBHYIO CPELLY;

YMETh MIEPEHOCHUTH 3HAHUS B IT03HABATENFHYIO M IPAKTUYECKYIO 00JIaCTH KU3HE IS TEIHHOCTH;

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, NIPEIaraTh OPUTHHAJIBHBIC TIOJXOAbI M PEIICHUS, CTABUTh MPOOJIEMBI U
3a71auu, JOMYCKAIONINE abTePHATHBHBIC PEIICHUSI.

3) pabdora c undopmanmeii:

OpHEHTHPOBATHCA B Pa3IMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTE y4eOHOTO MOCOOMS, HAyIHO-
MOMYJISIPHON JTUTepaType, OMOIOTHIECKUX CIOBApAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHete), aHanmm3upoBaTth WHGOPMAIUIO PA3IWYHBIX BHIIOB W (OPM MPEACTABICHUS, KPUTHUECKU
OIICHUBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPECUNBOCTE;

(bopMyIMpoBaTh 3aMpOCHl M IPUMEHSTH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTHYECKON
uHpOpMAIUH, HEOOXOAMMOH JIJIsl BHITIOJTHEHMSI YUeOHbBIX 33134,

npuoOpeTaTh  OMBIT  KCIIONB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHIA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIOJIh30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOUPATh ONTHUMAIbHYI0 GOpMY TpejcTaBlieHus Ouojormdeckoil madopmarmm
(cxemsl, rpad Ky, AUATPAMMBI, TAONUIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CPeACTBa Mpu padore ¢ Onojornyeckoil HHGpopMauen:
MPUMEHATh XUMUYECKHE, (PU3NYCCKUE U MAaTEMAaTHYCCKUE 3HAKH M CUMBOJIBI, (hOpMYJibl, aO0OpeBHATYDY,
HOMEHKJIATyPY, UCIOJIBb30BaTh U PE0OPa30BhIBATh 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATIISAHOCTH;

BIIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3allUTH MHQOpMAauy, WH(HOPMAIMOHHOW 0€30MacHOCTH
JTUYHOCTH.

OeBjajieHHe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMHU:

1) odmenne:

OCYIIECTBIATh KOMMYHUKAIIMU BO BceX c(epax >KW3HU, aKTHUBHO YYacTBOBATh B JIMAJIOTE WIIU
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHUTEIIFHO BBITIOJHEHHUS MpeIaraeMoy 3aJjaud, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3UITUI
JIPYTHX YYaCTHUKOB JIHAJIOTa WU TUCKYCCHU);

pacrmo3HaBaTh HeBepOalbHbIE cpencTBa OOIIeHHS, MOHWMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB,
NPE/ITOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMi, yMETh CMATYaTh KOH(JIUKTBI W BECTH
MIEPErOBOPEI;



BJIAJICTh PA3IMYHBIMU CIioco0amMu OOIICHUS W B3aWMOJICHCTBUS, MOHUMATh HAMEPEHHS JIPYTUX
TIo/IeH, MPOSIBIATE YBAKUTEIBFHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popMynrpoBaTh
CBOM BO3pa)KECHUS;

Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOKO TOUYKY 3PEHUS C HCIIONb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMECTHAasl 1eSITeJIbHOCTD:

MOHUMATh U UCTIONB30BaTh MPEUMYIECTBA KOMaHIHON 1 MHANBHUYalbHOH pabOThI U PEICHUH
Omosyormueckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (HopM
B3aMMO/ICHCTBUS TIPY pelIeHn: y4eOHOH 3a1a4m;

BBIOMpaTh TEMAaTUKy M METOABl COBMECTHBIX JACHCTBHH ¢ y4€TOM OOMIMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJJIEKTUBA,;

MIPUHUMATh LIEJIM COBMECTHOM E€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATh NEUCTBHUS 11O €&
JOCTH)KEHHIO: COCTaBJIATh IUIAH JCUCTBHM, paclnpeneiiarh pold C y4ETOM MHEHUN YYaCTHHKOB,
00CyXaTh pe3ynbTaThl COBMECTHOH paboThI;

OIICHWBATh Ka4eCTBO CBOETO BKIAJa M KaXKIAOTO YYaCTHWKAa KOMAaHIbl B OOIIMIA pe3ynbTar II0
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE TMPOEKTHI, OLEHUBATh HJEH C TO3WIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILLIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopraHu3amnus:

WCTIONIB30BaTh OMOJIOTWYECKIE 3HAHMS NI BBISIBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYallHAX;

BEIOWpaTh HA OCHOBE OHMOJOTHMYECKHWX 3HAHHWH IIeJIEBBIE W CMBICIIOBBIE YCTAHOBKHM B CBOHX
JEUCTBUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBI0O U 300POBBIO
OKPY’KaIoIHX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MMO3HABATENBHYIO JIEATCIBHOCTD, BBISBIISATH IPOOIEMBI, CTABUTh H
(hopMyupoBaTH COOCTBEHHBIE 33]]a49X B 00Pa30BATENBHOM JIEATEIHHOCTH U JKU3HEHHBIX CHTYAIIHsX;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH pENICHUS MPOoOJeMbl C YYETOM HMMEIOLIMXCS PEeCYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHN;

JlaBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacImpsTh paMKH Y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTSHUN;

JlenaTh 0CO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIIEHUBATh IPUOOPETEHHBII OTIBIT;

Croco6CcTBOBaTh (POPMHUPOBAHHIO ¥ MPOSIBIIEHUIO MIMPOKON SPYAUIIMU B Pa3HBIX 00JACTIX 3HAHUH,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3YIBTATOB LIEISM;

BJIAJICTh HaBBIKAMH IT03HABATENILHOW pe(UIeKCHH KaK OCO3HAHHS COBEPIIACMBIX JICHCTBUU H
MBICIIUTENIFHBIX TIPOLECCOB, MX PE3YJBTATOB M OCHOBaHUM, MCHOJIB30BaTh HPUEMBI peduieKcuu ais
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOT'O PELICHHUS;

YMETh OIICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 X CHIDKEHHIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAEATEIHHOCTH;

3) npuHsTHE Ce0N U IPYTHX:

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKU M IOCTOMHCTBA;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIMOKM;

pasBUBATh CIIOCOOHOCTH TOHUMATh MU C TMO3UIMHU IPYTOT0 YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATDI

IIpenMeTHbIe pE3ynbTaThl OCBOCHHUS COJepXkaHHs ydeOHoro mpenmera «buomorus» Ha
yIIyOJIE€HHOM YpPOBHE OPHEHTHUPOBAaHBI Ha OOeclieYeHHe NPOQWIBHOTO OOY4YeHHsS OOydYaroUIuXcs
omosornn. OHM BKJIIOYAIOT: CHEHU(PUICCKUEC I OWOJIOTHHM HAydHBIC 3HAHHWSA, YMEHHS W CIOCOOBI
JNEHCTBUIl TI0 OCBOCHWIO, HMHTEPIPETAMM W MpeoOpa3oBaHHI0 3HAHWH, BUJBI JEATEIHLHOCTH TIO



MOJTyYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX, a TAK)KE B PEabHBIX JKU3HEHHBIX
cutyanusx. llpenqmeTHsle pe3yapTaTsl HpeACTaBIEHBI IO TOAaM U3Y4EHUS.

[IpeameTrHble pe3ynbTaThl OCcBOeHUs ydeOHoro mpeamera «buonorusi» B 10 knacce RONKHEI
OTpaXkaTh:

c(hopMHUPOBAaHHOCTh 3HAHWUH O MECT€ W PONH OHOJOTHM B CHCTEME ECTECTBEHHBIX HAayK, B
(OpMHPOBaHNH €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B TO3HAHWM 3aKOHOB TPUPOIBI M DPELICHUH
MpoOJIeM PalMOHATBFHOTO MPHUPOIOTIOIB30BAHNA, O BKJIAJE POCCHMCKUX W 3apyOEKHBIX YUYEHBIX B
pasBUTHE OWOJIOTHH;

BJIaJICHHE CHUCTEMOH OWOJOTMYECKMX 3HAaHUH, KOTopass BKJIOYAeT: OCHOBOIOJATAIOIIHe
OWolorM4yecKkue TEPMHHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTabolu3M, TOMeocTas,
CaMOpETYIIALNS, CaMOBOCIPOU3BEEHIE, HACIEICTBEHHOCTh, HW3MEHYHBOCTh, POCT M DPAa3BUTHE),
oumosornueckne Teopun (kmeroddas teopus T. IlIBanna, M. Illmefinena, P. BupxoBa, XxpomocoMHas
Teopust HacieactBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKIIEHUS KYJIbTYPHBIX PACTEHHWH), 3aKOHBI (eIUHOOOpa3wsi TOTOMKOB TIEPBOTO TIOKOJCHUS,
pacUIeIEHUs, YUCTOThl FaMeT, He3aBHUCHUMOro HaciefoBaHus I'. MeHnens, rOMOJOTHYECKUX PAIOB B
HacneacTBeHHOW n3mMenunBocT H. V. BaBuiosa), mpuHINTIB (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO [O3HAHUS, HCIOIB3YEMbIX B OHOJIOTHYECKUX
WCCIIEIOBAHUAX JKUBBIX 00BEKTOB (OIMCaHUEe, U3MEPEHNE, HAOIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNIATh CYIIECTBEHHBIE TPU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U JYKApHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4Hciie OakTepuii, rpuO0B, pacTeHHA, )KUBOTHBIX
U YEJOBEKa, CTPOCHUSI OPraHOB M CHCTEM OpPraHOB pACTEHUM, >KUBOTHBIX, YE€JIOBEKA, MPOIECCOB
JKU3HEACSTETFHOCTH, IPOTEKAIOIINX B OPTaHW3Max PAcTeHWH, KUBOTHBIX W UYENOBEKa, OMOIOTHIECKHX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OJU3M), MpEBpAIllCHUS DHEPrHH, OPOXKCHUS, aBTOTPO(GHOro u
reTepoTpo(pHOTO THMOB MNHUTaHUSA, (OTOCHHTE3a M XEMOCHHTe3a, MHTO3a, Meio3a, TraMeToreHesa,
sMOpHOreHe3a, MOCTAIMOPHUOHATIHFHOTO Pa3BUTHA, PA3MHOXKEHHUS, HHIUBUAYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUS TEHOB, TETEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE yCTAaHABIMBATh B3AaUMOCBSI3U MEX]y OPraHOMIAMH KJIETKH M UX QYHKIHUSIMH, CTPOCHUEM
KIIETOK Pa3HBIX TKaHEeH W WX (QYHKIVSIMH, MEXIy OpraHaMH M CHUCTEeMaMH OPTaHOB y PacTEeHUH,
JKUBOTHBIX W YEIOBEKAa M UX (PYHKIHAMH, MKy CUCTEMaMH OPTraHOB M X QYHKIMSIMHU, MEXKIY dTaraMu
oOMeHa BEIIEeCTB, JTalaMHd KJIETOYHOTO IMKJIA M IKU3HEHHBIX IMKJIOB OPraHW3MOB, 3TaramMu
SMOPUOHAIBHOTO PAa3BUTHSA, TEHOTHIIOM U (DeHOTHUIIOM, (DEHOTHITOM U (haKTOpaMH CpeAbl OOUTAHUS;

YMEHUE BBISBJISTh OTJIUUYUTENbHbBIE IPU3HAKU KUBBIX CUCTEM, B TOM YUCJIE PACTEHUH, >KUBOTHBIX U
YeJIOBEKA;

YMEHHE WCIIOh30BATh COOTBETCTBYIOIIME AapryMEHTHI, OHOJOTHYECKYI) TEPMHHOJIOTHIO U
CHUMBOJIMKY JJIs1 JOKAa3aTEIbCTBA POACTBA OPIraHU3MOB Pa3HBIX CUCTEMATUUECKUX IPYIII;

yMEHHE pemiaTh OHOJOTMYECKHe 3a/adM, BBISBIATH NPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY
HCCIIeTyeMbIMH OMOJIOTHYECKUMH MIPOIIECCAMU U SIBIICHUSMH, I€JIaTh BHIBOJIBI M TPOT'HO3BI HA OCHOBAHUHU
MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIIOJIHATE JIA0OPAaTOPHbIE M MpPaKTUYeCKue padoThl, coOI0aaTh MpaBuia npu padoTe ¢
y4eOHBIM 1 JTa00paTOPHBIM 000pYIOBAHHEM;

YMEHHUE BBIABUIATh THIIOTE3bl, MPOBEPATH MX 3KCIECPUMEHTAIBHBIMU CPEICTBAMU, (OPMYIUPYS
L[eNTb UCCIIEIOBAHNS, aHAJTM3UPOBATh OIYUYEHHBIE PE3YIIbTATHI U JIENIATh BBIBOJBI;

YMEHHUE y4acTBOBATh B YU€OHO-HCCIIEA0BATEIHLCKON PaboTe 10 OMOJIOTHH, KOJIOTHH M METUIIHHE,
NPOBOJMMOIM Ha 0a3e WIKOJBHBIX HAYYHBIX OONIECTB, W IyOJIHYHO TMPENCTABIATh TONTyYEHHbBIE
pe3yIbTaThl Ha YYEHUYECKUX KOH(PEPEHLUX;

YMEHHE OIIEHWBAaTh 3TUYECKHE aCMEeKThl COBPEMEHHBIX HCCIIEJOBAHWN B 00JIAcTH OMOJOTHH U
MEIWIHHBl (KJIOHHPOBAaHWE, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHE TEeHOMa U
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBI BBHIOOp Oyaymiedl npodeccHOHaNbHONW JESATENbHOCTH B
obiacTi OWONIOTHH, MEJHMIUHBI, OHOTEXHOJIOTUH, BETEPHHAPUH, CEIBCKOTO XO3SHCTBA, IHIICBOM
NPOMBIIIEHHOCTH, YIIyONATh TO3HABAaTEIbHBIM WHTEpEC, HAIlPaBJICHHBIH Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH NpodeccHu 1 MPOA0JLKEHNE OHOIOrHIecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHETO
npo¢eCCHOHATLHOTO ¥ BBICIIETO 00pa30BaHUSI.

IIpenMeTrHBIe pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buomorus» B 11 Kiaacce ROMKHBI
OTpaXkaTh:



c(OPMHUPOBAHHOCTh 3HAHWH O MECTe W POJM OWUOJIOTHM B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMUPOBAHUN COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHBI MUPA, B TIO3HAHWU 3aKOHOB MPHPOJBI U
pEIICHUU 3KOJOTMYECKUX MPOOJIEM YEIOBEUECTBAa, a TAKXKE B PEIICHUHM BOMPOCOB PAlMOHATHHOTO
MIPUPOIOTIONB30BaHUS, U B (JOPMHUPOBAHUH [IEHHOCTHOTO OTHOIICHHUS K TIPUPOJIE, OOIIECTBY, YeTIOBEKY, O
BKJIaJIe POCCHHCKUX U 3apYOEKHBIX YIEHBIX-OHOIOTOB B pa3BUTHE OMOIOTHH;

YMCHHE BIIQJCTh CHUCTEMOH OWMOJIOTMUCCKUX 3HAHWUW, KOTOpas BKIOYACT OIPEACICHUS U
MOHUMAaHUE CYIIHOCTH OCHOBOIOJIATAIONIMX OWOJOTMYECKUX TEPMHUHOB W TIOHITHHN (BHJ, SKOCHCTEMA,
ouocdepa), Onomormdeckne Teopuu (dBoironmoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS
spomonun), yuenus (A. H. CeseproBa — o myTsx W HampasiieHusix 3somonmu, B.U. Bepranckoro — o
ouocgepe), 3akonbl (reHeTnueckoro pasHoBecus k. Xapau u B. BaiiHOepra, 3apopIieBoro cxoacTaa
K. M. bopa), mpasuna (muanmmyma FO. JInOmxa, 3KOIOTHYECKOW MHUPaMUIBl SHEPTHH), THIIOTE3BI
(rumoresa «mupa PHK» V. ['mnbepra);

YMCHHE BJIaJIcTh OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUS, MCIIOJIE3YEMBbIMUA B OMOJIOTUYECKUX
WCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M IKOCHCTEM (OIMHCAaHWEe, W3MEpEeHHe, HaONo/IeHHe, dKCIIEPUMEHT),
croco0aMH BBISIBJICHHUS M OLICHKU aHTPOIOTCHHBIX U3MEHEHHI B TIPUPOJIC;

YMCHHE BBIJICIIATh CYNICCTBCHHBIC IPU3HAKHU: BHJIOB, OMOTCOIICHO30B, 3KOCUCTEM M OHOCHEpHI,
CTaOMIIM3UPYIOIIETO, ABIKYIIETO M Pa3phIBAIOLIETO ECTECTBEHHOIO OTOOpa, aIoNaTPUYECKOro |
CHUMITATPUYECKOT0 BUI000PA30BaAHUS, BIUSHHS JBWKYIIUX CHJ 3BOJIIONWH Ha TeHO(MOH] TOIMYJISINY,
MPUCTIOCOOJICHHOCTH OPraHM3MOB K cCpele OOWTaHWs, 4YepelOBaHWs HAMpaBICHUH DBOJNIOINH,
KpPYroBOpOTa BEUIECTB M MOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aWMOCBS3M MEXJy TPONECCAMU DBOJIONMHU, JBHXXYIIAMH CHIAMH
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM U MPHUCIOCOOICHUSIMH K HUIM OPTaHU3MOB;

YMCHHE BBISABJIATH OTJIMYUTCIIbHBIC MIPU3HAKU KUBBIX CUCTEM, HpHCHOCOﬁHeHHOCTB BHUJIOB K Cpeac
o0uTaHusl, aOMOTHYECKMX W OHOTHUCCKUX KOMIIOHEHTOB DKOCHUCTEM, B3aUMOCBS3€H OpraHW3MOB B
co00mIecTBaX, aHTPOMOTEHHBIX M3MEHEHHI B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMCHHUE HCIIOJIB30BaThb COOTBETCTBYIOIUC APryMCHTHI, 6I/IOJ'IOI‘I/I‘IGCKyIO TCPMUHOJIOTUIO U
CUMBOJIMKY JUISl JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U
OPraHu3MOB M CpeJbl OOWUTAHWs, EJWHCTBA 4YENIOBEYSCKHX pac, HEOOXOJAUMOCTH COXPAHEHUS
MHOI‘OO6p331/I5[ BUOB U OKOCHUCTEM KaK YCJIOBHA COCYIICCTBOBAHMA NPUPOALI U UCTIOBCUYECCTBA,

YMCHHUE pelIaTh OHMOJIOTHYECKHE 3aJavud, BBIABIATHL INPUYMHHO-CJICACTBECHHBLIC CBA3U MCEXKIY
UCCIIeTyeMbIMU OMOJIOTHUECKHUMU TPOIIECCAMU U SBICHUSMHU, JICNIaTh BEIBOJBI M MPOTHO3bI HA OCHOBAHUH
MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MPaKTUYeCKUue paboThl, cOOM0aTh MpaBmia Mpu padoTe C
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIJIBUIATh THIIOTE3bI, MPOBEPATh MX SKCIECPUMEHTAIBHBIMU CPEICTBAMU, (OPMYIUPYS
CJIb UCCIICA0BAHNA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JI€JIaTh BBIBOBI,

YMEHHE Y4aCTBOBaTh B YUeOHO-HCCIICIOBATEILCKON padoTe 10 OMOJIOIUH, SKOJIOTUH U MEIUIUHE,
NPOBOJAMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO TMPEJICTABIATh TONyUCHHBIC
pe3yIbTaThl HA YICHUYECKUX KOH(PEPEHITHSIX;

YME€HHE OLICHMUBATh 'MIIOTE3bI U TCOPHUU O IMTPOUCXONKIACHUU KNU3HU, YCJIOBEKA U YCJIOBCYECKHUX pac,
0 MPUYMHAX, TIOCIIECICTBUAX U CIIOCc00aX MPeIoTBpaIleHUs TTI00aTBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIISCTBIISATh OCO3HAHHBIA BEIOOp Oyaymiedl mnpodeccHOHANBHOW JesSTEILHOCTH B
obmacti OWOJIOTHH, DSKOJOTHH, IPUPOIOTIONE30BAHNS, MEIWIMHBI, OHOTEXHOJIOTHH, TICHXOJIOTHH,
BETCpUHApPUU, CEIIBCKOI'O X03$II>'ICTB8, HI/IIlICBOfI ITPOMBIIIIIICHHOCTH, yFHY6HHTB M03HaBaTEeIbHBIN HUHTEPEC,
HaNpPaBJICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYHOMIEH MPO(ECCUH U MPOJODKEHNE OMOIOTHIECKOTO
00pa3oBaHHs B OPraHU3aIUAX CPEAHEro MPO(ECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUsL.



TEMATHUYECKOE IINITAHUPOBAHHUE 10 KJIACC

Ne i/

HaumMeHoBaHue pa3aesioB U TeM
MporpaMMsbl

KoaunuyecTBO Yyacos

KoHnTtposabHbie

Bcero
padoTsI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)

o0pa3oBaTejibHbIE

pecypchl

Bbuonorus kak Hayka

http://school-
collection.edu.ru

http://fcior.edu.ru

JKuBbIe CHCTEMEBI 1 HX HU3Yy4YCHHUC

buonorus kiaeTku

Xumuueckas Oopranuvsanusa KJIC€TKH

10 1

0.5

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
collection.edu.ru
http://fcior.edu.ru

Crpoenue 1 QyHKIUH KIETKH

http://school-
collection.edu.ru

http://fcior.edu.ru

OOMeH BelIecTB U MPEBPALCHNE SHEPTHU B
KJIETKE

http://school-
collection.edu.ru

http://fcior.edu.ru

Hacnencreennast nagopMarus u
peanuzanus e€ B KJIETKe

0.5

http://school-
collection.edu.ru

http://fcior.edu.ru

JKU3HEHHEBIN UKIT KIETKU

http://school-
collection.edu.ru

http://fcior.edu.ru
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Crpoenue u QyHKIIUH OPraHU3MOB

17

1.5

http://school-
collection.edu.ru

http://fcior.edu.ru

10

PasmHoxeHue u Pa3BUTUC OPTaHNU3MOB

1.5

http://school-
collection.edu.ru

http://fcior.edu.ru

11

I'eneTuka — HayKa 0 HaCJICACTBEHHOCTH U
HU3MEHYUBOCTHU OPIraHU3MOB

0.5

http://school-
collection.edu.ru

http://fcior.edu.ru

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

http://school-
collection.edu.ru

http://fcior.edu.ru

13

3aKOHOMepHOCTI/I HN3MCHYMBOCTHU

http://school-
collection.edu.ru

http://fcior.edu.ru

14

15

I'eneTnka yemoBeka

Cenexiusi OpraHu3MoB

0.5

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
collection.edu.ru
http://fcior.edu.ru

16

BuoTexHOIOrus ¥ CUHTETHYECKAs OUOJIOrUs

http://school-
collection.edu.ru

http://fcior.edu.ru

17

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m KonTpoabnbie | IlpakTnyeckue
NMpOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcbl
1 3apokaeHe U Pa3BUTHE IBOJIOIUOHHBIX 4
MPEJICTaBICHUH B OMOJIOTUU
MuxkposBosttoniys U €€ pe3yabTaThl 14 2
3 MaxkposBomtonus U e€ pe3yabTaThl 6
[IponcxoxneHue u pa3BUTHE KU3HU HA
4 P P 15 15
3emiie
5 [Ipoucxoxnenue yenoBeka — aHTPOIIOTCHE3 10 1
JKOoJIOTUS] — HayKa O B3aMMOOTHOIICHUSIX
6 OpPTraHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpy>Karollie cpeoi
Opranu3Msel U cpeia OOUTaHUS 9 15
DKOJIOTHSI BUJIOB U MOITYJISIUI 0.5
DKOJOoTHs COO0IIECTB. DKOIOTUIECKIE
9 12 0.5
CHUCTEMBI
10 Buocdepa — rmodansHast sxocucrema
11 YenoBek U OKpyxaroliasi cpeia
12 Pe3epBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaundecTBo yacoB Jlara Jlomamnee JIeKTPOHH
U3YYeHH s 3aJaHHe ble
Ne nudpoBLIe
Tema ypoka bp
n/n Bcero KP P o0pa3oBareJ
bHbBIE
pecypcbl
§1, BIyuuThH
pazaensl
ouosoruy, http://school-
buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1 coobmenue mo | collection.edu.ru
4acTh COBPEMEHHOT0 00IIIecTBa TEME http://fcior.edu.r
«H3BecTHBIC u
Y4YEHBIE
OMOJIOT I
§4, BbIyuuThH http://school-
. [IpU3HAKU collection.edu.ru
JKuBble cucTEMBI M KX CBOMCTBA 1 .
’)KABOTO http://fcior.edu.r
u
§5, BeIyunTH http://school-
YPOBHHU collection.edu.ru
YpoBHEBas opraHu3anus ;KMBbIX CUCTEM 1 i
OpraHu3alu http://fcior.edu.r
’KHBOTO u
319, http://school
nup://school-
OCHOBHBIC It S_C 90
Hcropust OTKpBITHS U U3YYEHUS KIIETKH. collection.edu.ru
1 MTOJIOKEHUS i
Knerounas teopus . http://fcior.edu.r
KJIETOYHOMH

TEOpUH,

u
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Metoasl MOJNIEKYJIIPHON U KJIETOYHOU
OMOJIOTNH.
IIpaxTryeckas padora «M3ydyeHne METOIOB

KJIETOYHOM Ouonoruu (xpomarorpadus,

snexrpodopes, nuddepeHnuaibHoe
ueaTpudyruposauue, I[11IP)»

XUMHYECKUH COCTaB KJIETKHU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
Ouosoruueckas POJIb

Opranudeckue BemecTBa KJISTKU — OeTKU.
JlabopaTtopHas pabora «O0HapYKEHUE

OEJIKOB C TOMOIIBI0 KAUYECTBEHHBIX
pEeaAKIUI»

0.5

0.5

coobleHune no
Teme «Mcropus
OTKPBITUS U
HU3Y4YEHUS
KJICTKH»

§3, coobmieHne
10 TEME
«MeTtoasl
OHOJIOrHYeCKU
X
HUCCIIEIOBAHUN
»

Odopmutb MNP
§7, cooOmienue
«3HaueHue
BOJBI B
OpraHu3Me
YyeJIOBEKAY,
«bydepHocTb»

§7, coobmieHmne
«3HaueHne
9JIEMEHTOB B
opraHusme
YeJIOBEKAY

§10, obopmuTb
NP

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru

http://fcior.edu.r
u

CgoiicTBa, K1accupuKanyst U QyHKIUN
0enKoB

§11, ctp. 82,
3amanue 3.4,

http://school-
collection.edu.ru
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cTp. 87, http://fcior.edu.r
3ajganue 1,2, u
COOOIIICHHE
«3HaueHue
OCIIKOB B
opraHuszme
YEII0BEKAY
§9, ctp. 66,
3azianme 3,4, http://school-
Oprannueckue BenlecTBa KJIETKH — coobuenme collection.edu.ru
10 «3HaueHue e
YIJIEBOBI http://fcior.edu.r
YIJIEBOJIOB B J
OpraHu3me =
YEJIOBEKAY
§8, c1p. 59,
3ananme 1,2, http://school-
1 OpraHHYecKye BelecTBa KIeTKH — zgzgqmez{;: collection.edu.ru
JIATINABI http://fcior.edu.r
JKUPOB B U
OpraHu3Me =
YeJI0BEKAY
§13,
CcOOOIIIeHNE
«OTKpbITHE
Hyxnennossie kucnotsl. JIHK n PHK. JIHK», JIHK  http://school-
12 JlabGoparopHag pabora «ccnenoBanue 05 DKCIIEPTU3AY, collection.edu.ru
HYKJICHHOBBIX KHCIIOT, BBLICICHHBIX U3 ' §14, crp. 100,  http:/fcior.edu.r
KJIETOK Pa3JIMYHBIX OPIaHM3MOBY 3amanue 1,2,3, U
CcOoOOIIIeHNE
«Buner PHKy,
opopmuts JIP
13 Crpoenue u pynkuuu ATO. [pyrue §15, http://school-
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nHykneosuarpudpocharsr (HTD) cooOIIeHne collection.edu.ru
«BuTaMHuHBI» http://fcior.edu.r
u
CeksenupoBanue JIHK. MeTos! Coobenne http://school-
T€HOMHUKH, TPAHCKPUIITOMUKH, 1o TeMe collection.edu.ru
14 . «HanorexHono e
IIPOTEOMUKHU. METObI CTPYKTYpHOU MU B http://fcior.edu.r
u
Ouomornu OUOIOTHI» -
MOBTOPHUTH http://school-
15 Konrpoannas pa6ora Nel no teme XUMUAYECKUN collection.edu.ru
«XHMHYECKHi COCTAB KJIETKH» COCTaB KJICTKU http://fcior.edu.r
u
§26,
CPaBHUTCIIBHA | hity://school-
16 Tunel k1eTok. [IpokapuoTHyeckast KiieTka . Tag onn collection.edu.u
- HipoKap COODIICHUE 110 http://fcior.edu.r
TEME
u
«bakrepun
MapasuThD»
. §20 http://school-
CtpoeHune 3yKapuoTUYECKOM KIIETKH. ’ )
o PHUCYHOK, collection.edu.ru
17 IIpaxkTuueckas padota «M3ydyeHne CBOMCTB 0.5 .
N odopmuts MNP http://fcior.edu.r
KJICTOYHOW MeMOpaHEI» u
COOOIIIeHUE 10
http://school-
Teme «Buner -
18 IToBEpXHOCTHBIN armapar KIETKH TpaHcIopTa collection.edu.ru
p p p p http://fcior.edu.r
BEIIIECTB B u
KJIETKY» -
OnHoMeMOpaHHbIE OPraHOUBI KIETKH. §21, http://school-
19 ITpakTryeckas padora «M3ydueHue 0.5 PUCYHOK , collection.edu.ru

ABWXKCHU S IMTOIJIA3MbI B PACTUTCIIbHBIX

odpopmutb MNP

http://fcior.edu.r
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KJICTKax»

HOHyaBTOHOMHBIC OpraHOMUAbI KJICTKH:
MUTOXOHJAPHH, IIJTACTUIBI.

§25,
PHCYHOK, CTp.

u

http://school-
collection.edu.ru

20 JlaGopatopHas pabora «MccimemoBanue 0.5 165, 3ananne i
http://fcior.edu.r
IIA3MOJIH3a U AEILIa3MOJIH3a B 1,23, J
PACTUTEIBHBIX KICTKAX) odpopmuTb JIP a
§21, 22 http://school-
HCYHOK collection.edu.ru
21 HememOpaHHbBIE OpraHOHIBI KJIETKH pHCyH http://fcior.edu.r
u
§23, http://school-
PUCYHOK, collection.edu.ru
22 Crpoenue u GyHKIHMH s/1pa Ha62$1,1 http:/fcior.edu.r
XpOMOCOM u
CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK CpaBruTeNbHA  http://school-

93 JYKApHOT. 05 s Tabnuna , collection.edu.ru
JlabopaTtopHas pabora «/3ydeHue opopmuts JIP http://fcior.edu.r
CTPOCHHMSI KJICTOK PA3JIMYHbBIX OPTaHU3MOBY u
ACCUMMIISIINS U TUCCUMIISIIUS — JIBE KoHcnekT
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa NeKuui, http://school-

24 BEILECTB. 05 opopmutb JIP collection.edu.ru
JlaGopaTopHas pabora «M3yueHue ’ http://fcior.edu.r
KaTAJIMTUYECKOW aKTHBHOCTH (DEPMEHTOB u
(Ha mpUMepe aMMJIa3bl UIIM KaTalla3bl)»

DepMEHTaTUBHBIN XapaKTep peaknui KoHcnekr
KJIETOYHOT'O0 MeTa0oIM3Ma. NeKumni, w
25 JlaGopaTtopHas padora «M3yueHue 0.5 opopmuTb JIP collection.edu.1u

d)eDMeHTaTI/IBHOI‘O PaCciCIJICHUA

OCPOKCHaa BOAOPOJa B paCTUTCIIbHBIX U

http://fcior.edu.r
u
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KHUBOTHBIX KJIICTKAX»

http://school-
collection.edu.ru

26 Benku-aktuBaTops! 1 OEIKU-UHTAOUTOPEL )
P P http://fcior.edu.r
u
http://school-
collection.edu.ru
27 ABTOTpPO(dHBIN THI 0OMEHA BEIECTB ;
pog m http://fcior.edu.r
u
§31ctp. 202, http://school-
3aganue 1,2,3  collection.edu.ru
28 dorocuHTE3 ;
http://fcior.edu.r
u
§30,
COOOIIEHNE 110
http://school-
XeMoCHHTES. TeMe «Poib lecti d
collection.edu.ru
29 JlaboparopHag pabora «CpaBHeHHE 0.5 XEMOCHHTE3A i
parap P P http://fcior.edu.r
nporeccoB hOTOCHHTE3A U XEMOCHHTE3A IS JKUBBIX U
OpPraHU3MOB»,
odopmuTb J1IP
§27, ctp. 179,
3ajaHue 3,
COOOIIEHNE TIO
A TEME http://school-
Ha’pOOHBIE OPTaHU3MBI. Bubl OpoKeHus. )
«/IpIxanue collection.edu.ru
30 JlaGopaTopHas pabora «CpaBHEHHE 0,5 . i
OaxTepuiiy, http://fcior.edu.r
[IPOIIECCOB OPOKEHMUS U IBIXAHUSD)
«Bungsl u

Opo’keHUs B
XO03SIUCTBEHHO

v

nu
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JACATCIIbHOCTH

YEJIOBEKaY,
odopmuTb JIP
§28, 29, cxema  http://school-
31 AspoOHbIE OpraHU3MBbL. JTaIlb JIBIXQHUS collection.edu.ru
SHEPreTHYeCKOro ooMeHa http://fcior.edu.r
u
DHeprus MEMOPAHHOTO TPaIHEeHTa §28, 29, cxema  http:// S_ChOOI'
IBIXaHUS collection.edu.ru
32 npoTtoHoB. Cunte3 AT®: pabora e
. http://fcior.edu.r
npoToHHON AT®-cuHTa3bI U
§32, ceoiictBa  http://school-
33 P oAkl MATDHIHONO CHETCA reHeTudeckoro | collection.edu.ru
1 p Koza http:/fcior.edu.r
u
§32, http://school-
o coobOmenue mo | collection.edu.ru
34 Tpanckpunuus — Matpudnbiid cuate3 PHK TeMe http://fcior.edu.r
«Cnmaiicuar»  y
§33,3amaum ma  http://school-
35 Toarc o8 o1l OuocHuHTe3 collection.edu.ru
PaHCIHIA 1 TAIbL Oenka http://fcior.edu.r
u
3agaun Ha http://school-
Koaguposanue amunokucnot. Poib OouocuHTe3 collection.edu.ru
36 e
pubocoM B GuocuHTE3€ Oenka Oenka http://fcior.edu.r
u
KoHcnekT http://school-
37 Opranusanus reHoma y mpokapuoT u NeKumi collection.edu.ru

SYKapHOT

http://fcior.edu.r
u
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KoHcnekT http://school-
38 MonekyapHble MEXAaHU3MbI SKCITPECCUU NeKLUuit collection.edu.ru
TE€HOB Y DYKapuoT http://fcior.edu.r
u
Bupycel — BHEKIETOUHBIE ()OPMBI KU3HH U Odopmutb MNP http://school-
00JMTaTHBIC TAPA3UTHIL. collection.edu.ru
39 0.5 e
IIpaxtryeckas pabora «Co3aanue MOJIEIH http://fcior.edu.r
BHUpPYCa» u
http://school-
40 BupycHsie 3a00s1eBaHNs YellOBeKa, collection.edu.ru
JKUBOTHBIX, PACTCHUHN http://fcior.edu.r
u
http://school-
41 HanorexHonoruu B OMOJIOTHN U MEIULINHE Collecthn.edu.ru
http://fcior.edu.r
u
http://school-
42 JKu3HeHHBIH HUKIT KIETKH Collecthn.edu.ru
http://fcior.edu.r
u
http://school-
N collection.edu.ru
43 Matpuunsnii cunte3 JJTHK http://fcior.edu.r
u
Xpowocows Obomame P lootimesn
44 JlaGopaTopHas pabora «M3ydeHue 0.5 http://fcior.edu.r
XPOMOCOM Ha I'OTOBBIX MHUKpOIpEIapaTax» U
http://school-
45 JleneHue KJICTKHM — MHTO3 collection.edu.ru

http://fcior.edu.r
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http://school-collection.edu.ru/
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http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

u

Tunbl kneTok. KapuoKuHE3 U HUTOKHHES. Odopmuts JIP http://school-

46 JlaGopaTtopHas padora «HabnroneHue 05 collection.edu.ru
MHTO3a B KJISTKaX KOHUMKA KOpEIIKa JyKa ' http://fcior.edu.r
(Ha TOTOBBIX MHKpOIpenapaTax)» u

http://school-
47 Perynsuus )KM3HEHHOTO ITUKJIa KJIECTOK coIIectlc?n.edu.ru
http://fcior.edu.r
u
IToBTOPUTH http://school-

48 Konrpoannas pa6ora Ne2 no reme OCHOBBI COIIeCtic?n.edu.ru

«CTtpoenue U PyHKIIHOHUPOBAHUE KJIETKHI» IUTOJIOTUHU http://fcior.edu.r
u
OpraHusM Kak eIMHOE IEJ0e . Odopmutb JIP http://school-

49 TkaHu pacTeHUN. 05 Collecti(?n.edu.ru
JlaGopaTopnas pabora «M3yueHue TkaHen http://fcior.edu.r
pacTeHun» u
TkaHM )KUBOTHBIX U YEJIOBEKa. Odopmure /P %u "

50 JlaGopaTopHas pabora «M3yueHue TkaHeu 0.5 http://fcior.edu.r
JKHUBOTHBIX) U
Opranel. CucTEMBI OPraHoB. Odopmmre /1P m‘m

51 JlaGopaTopHas pabora «M3yueHue opranoB 0.5 collecthn.edu.ru

http://fcior.edu.r
IIBETKOBOT'O PACTCHHMSI U
http://school-
52 Ornopa Tena opraHu3MoB collecthn.edu.ru
http://fcior.edu.r
u
53 JIBr>KeHre OpraHu3MOB http://school-
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru
http://fcior.edu.r
u

54

[Iutanue opraHu3MoB

http://school-
collection.edu.ru

http://fcior.edu.r
u

55

IIuTanne MO3BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITeJ'ILHaﬂ CUCTEMaA YCJIOBCKA

http://school-
collection.edu.ru

http://fcior.edu.r
u

56

JlpIxaHue opranu3smMoB

http://school-
collection.edu.ru

http://fcior.edu.r
u

S7

58

llblxaHI/Ie IIO3BOHOYHBIX XUBOTHBIX U
YCIOBCKa

TpaHCTIOPT BEMIECTB Y OPraHU3MOB

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru
http://fcior.edu.r
u

59

KpOBCHOCHB.SI CHUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKA

http://school-
collection.edu.ru

http://fcior.edu.r
u

60

Brigenenue Y OpraHnu3MoB

http://school-
collection.edu.ru

http://fcior.edu.r
u
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http://fcior.edu.ru/
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http://fcior.edu.ru/

61

3amuTa y OpraHu3MoB

http://school-
collection.edu.ru

http://fcior.edu.r
u

62

63

64

65

66

HNMmyHHas cuctema denoBeka

Pa3npaxxumocTs u perynauus y
OpraHU3MOB

I'ymopainbpHas perynsuus 1 9HA0KpUHHAs
CHUCTEMA KUBOTHBIX U YEJIOBEKA

(I)OpMBI Pa3MHOKCHH A OpTraHN3MOB

[TonoBoe pa3zmMHOXeHUE

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru

http://fcior.edu.r
u

http://school-
collection.edu.ru
http://fcior.edu.r
u

http://school-
collection.edu.ru
http://fcior.edu.r
u

67

Meitios

http://school-
collection.edu.ru

http://fcior.edu.r
u

68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MIOJIOBBIX KJIETOK.
Jlaboparopnas padora «M3yueHue

0.5

Odopmutb JIP

http://school-
collection.edu.ru

http://fcior.edu.r
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http://school-collection.edu.ru/
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CTPOCHHA ITOJOBBIX KJICTOK Ha I'OTOBBIX

MUKpOIIpenaparax

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHUEC OPraHU3MOB —

=

http://school-
collection.edu.ru

69 )

OHTOI'CHE3 http://fcior.edu.r
u
http://school-

70 3akJiaJika OpraHoB M TKaHEH u3 collection.edu.ru

3apOJIBIIIEBBIX JINCTKOB http://fcior.edu.r
u
Poct u pazBuTHE KUBOTHBIX. Odopmutb 1P http://school-

71 JlabopaTopHas pabora «BbIsBicHUE 05 collection.edu.ru
PU3HAKOB CXOJCTBA 3aPOJLIIIEH ' http://fcior.edu.r
MMO3BOHOYHBIX JKHUBOTHBIX» u

o p: -
PazmHoOXeHue 1 pa3BUTHE pACTCHUM. Odopmuts /1P http:/ S_ChOOI
collection.edu.ru

12 JIabGoparopHas padora «CTpoeHHe Opraios 0.5 ;

_ http://fcior.edu.r
Pa3MHOKEHHS BLICIINX PACTEHUI» U
NoBTOPUTb
http://school-
KonTpoasnasa padora Ne3 no teme npoveccobl i
73 «IIpouecchl JKU3HEAEATETbHOCTH KU3HeaeaTenb collection.edu.iu
http://fcior.edu.r
Opl"aHHfiMOB» HOCTHU u
oparHM3mos B
Uctopus ctaHOBIEHUS U pa3BUTHS Odopmuts JIP
nup://school-
TE€HETUKH Kak Hayku. OCHOBHbIE TOHSATHUS hit //S_Ch00|
collection.edu.ru
74 Y CUMBOJIBI TeHETUKH. JIabopaTopHas 0.5 -
http://fcior.edu.r
pabora «/Ipo3odmiia kak 00BEKT U
T€HETUYCSCKUX UCCICAOBAHUI B
Odopmutb MP http://school-
75 3aKOHOMEPHOCTHU HACIEAOBAHUS 0.5 %op

collection.edu.ru
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NpU3HAKOB. MOHOTHOpUAHOE
CKpEIUBaHHUE.
IIpaxTryeckas pabdora "M3yuenne

pPE3VYIIHTATOB MOHOTHOPUIHOTO
CKpeluBanus v 1po30d s

http://fcior.edu.r
u

[uronornueckrne OCHOBBI MOHOTHOPHTHOTO

http://school-
collection.edu.ru

76 CKpEIIMBAaHUS http://fcior.edu.r
u
http://school-
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe collection.edu.ru
JIOMAHUPOBAHUE http://fcior.edu.r
u
JlurubpuiHoe CKperuBaHue. Odopmurts MNP http://school-
78 [Ipaktrueckas padota «13yueHue 05 collection.edu.ru
PE3YIbTATOB JIUTUOPHUIHOTO CKPEITUBAHMS ' http://fcior.edu.r
Y Ip030HITBI» u
http://school-
79 [uTonornyeckrue OCHOBBI TUTHOPHUIHOTO collection.edu.ru
CKpEIIMBAHUS http://fcior.edu.r
u
http://school-
80 CuenneHHOe Hacle0BaHNEe TPU3HAKOB collectlo_n.edu.rU
http://fcior.edu.r
u
http://school-
81 XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH coIIcho_n.edu.ru
http://fcior.edu.r
u
82 ['eneTnka mosna http://school-
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http://fcior.edu.ru/
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collection.edu.ru
http://fcior.edu.r
u

http://school-
collection.edu.ru

83 I'eHOTHII KaK I1€JIOCTHAS CHCTEMA http://fcior.edu.r
u
http://school-
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA collection.edu.ru
pacTeHul, ;KUBOTHBIX U YEJIOBEKA http://fcior.edu.r
u
http://school-
85 M3MeHunBOCTh MpU3HAKOB. BHbl collection.edu.ru
W3MEHYHUBOCTH http://fcior.edu.r
u
http://school-
collection.edu.ru
86 MonudukarmonHas U3MEHIHBOCTh http://fcior.edu.r
u
BapuanuoHHbIl pa ¥ BapualMoHHAs Odopmuts JIP
KpHUBasl.
JlaboparopHas padora «lMccaemoBanne M‘M
87 3aKOHOMEPHOCTEN MOAU(MUKAITMOHHON 0.5 collect|o_n.edu.ru
http://fcior.edu.r
H3MEHUIMBOCTH. ITocTpoeHmE y
BapHALIMOHHOI'0 PAJA M BAPUAIIMOHHOMN B
KpUBON»
http://school-
88 I'enoTunuyeckas N3MEHIYUBOCTb. collection.edu.ru

KoMOnHaTHBHAS U3MEHUHMBOCTE

http://fcior.edu.r
u
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MyTanuroHHas U3MEHUYUBOCTb.
IIpaxTrueckas pabora «Myramuu y

Odopmutb MNP

http://school-
collection.edu.ru

89 0.5 -
po30¢ bl (HA TOTOBBIX http://fcior.edu.r
MUKpOIIperaparax)» u

http://school-
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. collection.edu.ru
DNUreHeTrKa U JIIMIe€HOMUKA http://fcior.edu.r
u
OdopmuTtb MP http://school-
['eneTnka uemoBeka. ection.edu.ry
co .edu.
91 IIpaxTryeckas padbora «CocraBiieHHUE U 0.5 i
D D N http://fcior.edu.r
aHaJIn3 POAOCIOBHOM U
http://school-
92 MeToapl MEAUITMHCKON T€HETUKN collection.edu.ru
BT MEAHI http://fcior.edu.r
u
o http://school-
3HaueHne MeIUIINHCKON M€ HETUKU B -

93 MIPEIOTBPAILEHNN U JIEYUEHNH '€ HETHYECKUX collection.edu.ru

PEAOTEP Hlv http://fcior.edu.r
3a00JIEBAaHNI YEJIOBEKA U
OCHOBHBIE TIOHSTHS CEJNEKIUU. Odopmuts JIP http://school-

94 JlabopaTtopHas pabora «M3yyeHue copToB 05 collection.edu.ru
KYJbTYPHBIX PAaCTEHUH U IIOPOJ JOMAIITHUX ' http://fcior.edu.r
JKUBOTHBIX» u
M o Odopmuts /1P http://school-

€TOJIbI CEJICKITMOHHOM PaOOTHI. -

95 JlabopaTtopHas pabora «M3yyeHre METOH0OB 0.5 collection.edu.ru

Datop D N - A ' http://fcior.edu.r
CEJIEKIINU PACTCHUN U
96 JlocTr>KeHMs CeIeKIMU PACTEHUI 1 05 Odopmutb MNP http://school-

KHNBOTHBIX.

collection.edu.ru
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IIpakTruueckas padora «[IpuBuBka
pacTeHun»

http://fcior.edu.r
u

ITosTO http://school-
IIpome:kyTOouHas aTTeCTALUA. PTOPATE L
OCHOBBI collection.edu.ru
97 Kounrpoabnas pa6ora Ned o reme «OCHOBBI 1 e
T€HETUKU U http://fcior.edu.r
T€HETUKHU U CCJICKIINN»
CeJIeKIINN u
CoxpaHeHue, U3y4YE€HUE U UCII0Ib30BAHUE OdopmuTts MP
TEHETUYECKUX pPecypcoB. buorexunomnorus hit '//S_ChOOI_
98 KaK HayKa ¥ OTPacib IIPOU3BOICTBA 1 0.5 collection.edu.ru
YK p p A ' ' http://fcior.edu.r
IIpaxTuyeckas pabora «M3yuenne U
00BEKTOB OMOTEXHOIOT UM a
http://school-
OCHOBHbIE HAIIPABJICHUS] CUHTETUYECKOM collection.edu.ru
99 1 ;
OHMOJIOTHU http://fcior.edu.r
u
http://school-
collection.edu.ru
100 X 1 )
POMOCOMHAs U T€HHAsl HHKEHEPUs http://fcior.edu.r
u
http://school-
collection.edu.ru
101 M 1 )
€IUINHCKHAE OMOTEXHOJIOTUH http://fcior.edu.r
u
http://school-
102 PesepHeliit ypok. [loBTOpenue, 1 collection.edu.ru
0000111IeHNEe, CUCTEMATH3aIA 3HAHUHN http://fcior.edu.r
u
OBIIEE KOJIMYECTBO YACOB I10
. 102 13.5

I[TPOIT'PAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/IH :)Iﬁlt)l:ll;osaTenbnme
padoThI padoThI pecypes:
1 OpommonronHas teopust Y. Jlapsuna 1
5 JIBH>KyIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cyiiecTBoBaHME, €CTECTBEHHbIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
3BOJTIOLUAA
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIONNS U MAKPOIBOIIOLIHS
6 [Honynauus — snemMeHTapHas €IMHULIA 1
3BOJIIOLUA
3aKOH T€HETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
0co0eif 0THOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 OS¢ ekt ocnoparens. dpdexr 1
OYTBLIIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaumuu nonyasmuii: 1
reorpaduueckas, Ononornueckas
1 EcrecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1

(hakTOp IBOIOITUN




12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNIbTaT MUKPOIBOJIIOIMH.
JlaGopaTtopHas paborta «3ydeHue
apoMop(h030B ¥ UINOAAANITAIIUHN Y
pacTEHUN U KUBOTHBIX»

[Ipumepsl npucnocodIeHU Y OpraHu3MoB:

MopdosIoruUecKue, GU3H0IOTHUECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopuas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eIeCO000Pa3HOCTY

Bun, ero kputepuu u CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUAECMHUOJIOTHN

19

Makpossosntonus. [Taneontonornueckue
METOABI szqum[ 3BOJIFOIIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
IBOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-
MOp(I)OJIOFI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIOINH

22

MounekynsipHO-TEeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIOIUA
24 AnantuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB HBOJIIOILUH
o5 HayuHnble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emiie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOIIH
28 ['unoTessl 3apoXKACHUS KU3HA
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUSI.
29 JlaGopatopHnas padora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanbHele Tars! opraHn4eckon
HBOJIIOIIH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «M3yueHue ocobeHHOCTEN '
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»
33 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOJIOIMS )KUBOTHBIX. [IpakTryeckas
34 pabora «3yueHue ocobeHHOCTEH 0.5

CTPOCHUSA ITO3BOHOYHBIX ) KUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam 1

35
nepuoiamMm

36 MaccoBbie BBIMUPAHUST — YKOJIOTUICCKHE
KPHU3HUCHI TPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTHYECKUI KPU3HUC, ETO
0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKE

a1 PasButue npencrasieHuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 paborta «3ydyeHrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBA3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOTeHE3a

44 CooTHomieHrne OMOJIOTHYECKUX U
COITMANTLHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAJIH1 AaHTPOIIOTE€HE3A

46 [TameoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIOLIUS COBPEMEHHOTO YEJIOBEKA
Yenoeueckue packl. [IpakTudeckas

48 pabota «M3ydeHrne IKOJIOTHUECKUX 0.5

ajarnTalnii YeJoBeKay




MG)K[[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS 1
YeJioBeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOIECHUI '
OpPTraHU3MOB K BIUSTHHIO CBETa»
AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakTopbl. BinaxxHOCTh Kak

56 skoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl oOuTaHus OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakTopsl 1

61 3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM 1

JUTS CYIIIECTBOBAHUSI OPTAaHU3MOB B CpEJie




oOuTanus

DKOJIOTHYECKHE XapaKTECPUCTUKHU

62 1
HOIYJIALUH
OCHOBHbBIE TIOKA3aTEJN MOIMYJISIHH:

63 YHCIICHHOCTD, INIOTHOCTh, BO3pAcTHAs 1
M0JIOBast CTPYKTypa
OCHOBHBIE TIOKA3aTEJH MOIYJISIIH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa, 1
CMEPTHOCTb, MUTPALIUU

65 DKosiorndeckas CTpyKTypa HOMYJISLUH

66 JlnHaMuKa TONYJISIIAN U €€ PeryIsnus

67 KpuBble pocTa YHCICHHOCTH MOIMYJISIIUY. 1
KpuBbie BEDKHBaHHS
DKoslornyeckas HUIlA BUJA.

68 JlaGopatopHnas pabora «IIpucnocobnenus 1 0.5
CeMsIH PACTEeHUH K PACCEIICHUIO»

69 Bun kak cucrema nmomyssuit 1

20 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI 1
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIICHO3 1

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBoport BelecTB 1 MOTOK SHEPTUU B 1
HKOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCUCTEMBI 1

75 DKOJIOTHYECKUE MTUPAMU/IbI 1

76 N3menenns cooOIecTB — CyKIIECCHHI 1

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 1




03€p U peK. DKOCUCTEMbI MOPEN U OKEAHOB

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

8 TYHJP, JIECOB, CTEIEH, yCThIHb

79 AHTPONOT€HHBIE YIKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padboTta 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocgepa — obuerianerapaast 0601049Ka
3emnn

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs n
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

88 YcroitunBocTh OHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPOIIOT€HHOE BO3JICHCTBUE HA

pPaCTUTENbHBIN U KUBOTHBIA MU




92 Oxpana npupoab 1

93 OcCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U IIPUPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 O6o006mienne o Teme «MUKPOIBOIIOIHS U 1
e€ pe3yabTaThD»

96 Q§o6meHHe 1o TeMe «MaKkpOodIBOITIONHUS U 1
e€ pe3yJbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

98 O6061menue o teme «IIpoucxoxaenue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o01uieHne o Teme «IKOJOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O60061menne o Teme «Opraiu3msl U cpeaa 1
OOUTaHUS»

101 O6o6meHIfe o TeMe «DKOJIOTHS BUIOB U 1
TIOTTYJISIITHI»

102 O6o06muienue no Teme «buocdepa — 1
rino0anbHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

buonorus. Yuebnuk st 10 kimacca (mpodunbHelil ypoBens) / B.B., Kamenckuit A.A.,
Py6moB A.M. u np./Tlox pex. [Taceunuka B.B. M.: [Ipocsemenue , 2019
buonorus. Yuebnuk st 11 kimacca (mpodubHblii ypoBens) / B.B., Kamenckuii A.A.,
Py6moB A.M. u np./Tlox pen. [Taceunuka B.B. M.: [Ipocsemenue , 2019

JlonmoiHUTEIbHAS JIUTEPATYPA sl 00y4AIOIIUXCH

1) baryes A.C., 'ynenxkoBa M. A., EneneBckuii A.I'. buosiorus. bonbioii cripaBouHuK
JUTSI IIKOJIBHUKOB M TIOCTYHAIOMKUX B BY3bl. — M.: [Ipoda, 2004;

2) buonoruyeckuii SHIMUKIONEANYECKUN ciaoBapb. M., 1989. 11

3) buonorus. Yueonuk mist 10 kinacca (6a3oBsiii yposens) /Ilox pen. U.H.
[Tonomapesoii. M., 2007. 12

4) buonorus .EI'D. Kontponsubie nameputenbubie marepuaisl./CocraBurenu: .C.
Kamunosa, B.3. Pesuukosa, A.H. Msrkosa. M., 2007.

5) Banosas M.A., Cokonoa H.A., Kamenckuit ®©.®. buonorusi: nomHslii Kypc
o0mieo0pazoBarebHON cpemHel mKoasl. M., 2002,

6) Jlemesa H.A., Kamumrok JI.B., JIucos H./I. buonorus B Borpocax u oTBeTax. MUHCK,
1997.

7) Mamkosa H.H. buonorus. [Tocobue mis monroroku k EI'D. CII6. 2004.

8) OcuoBrl o6melt ouonoruu: 9 knacc/ [Tox pen. U.H. Ilonomapesoii. M.,1996.

9) IMaceunuk B.B., Kyumenko B.C. u np. buonorus: CoopHuk 3a1a4 u 3a1aHuii ¢
orBetamu: 9- 11 knaccel. M., 1999.

10) ITerpos K.M. Dxomnorus yenoseka u Kynprypa. CII6. 1999.

11) Ilonomapesa U.H. Dkonorust. Knura nns yaurens. M., 2006.

12) ITonomapesa U.H. , Conomun B.I1., Cunenpaukosa I'.J[. O0mas metoguka
oOyueHnus 6uonoruu. M., 2007.

13) Tlonomapesa M.H., Conomun B.I1. Dkonorudeckoe o6pa3oBaHue B pOCCUHCKOM
LIKOJIe: UCTOpus, Teopus, meroauka. CII6., 2005

14) ®pocun B.H., CuBornazos B.U. ['oToBuMCs kK €AIMHOMY rOCYAapCTBEHHOMY
sk3ameny. Obmas 6uonorus. —M.: [Ipoda, 2004. — 216 c.

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Jluteparypa nJisl yuuTeias
1). BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. Buonorust: Bonbliioit cripaBoYHUK st
IIKOJIbHUKOB U OCTYMAaroUuX B BY3bl. -M.: [lpoda, 2004;
2). borroBa U.B. C6opruk 3amau mo OOrieli OHOMOrHHM TSl TIOCTYIAONMX B BY3bL. -M.:
«Omnukc 21 Bex» «Mup u o6pazoBanue», 2005;
3) Banosas M. A., CokomnoBa H.A., Kamenckuit @.®. buonorus: mojHbIi Kype
o0mieoOpa3oBarenbHOM cpenHeit mkoasl. M., 2002.
4). Koznosa T.A., Kyamenko B.C. Buonorus B Tabmmiiax 6-11 xiaccer: CripaBodHoe ocooue.
- M.: Ipoca, 2002,
5). Jlepuep I".1. O6mas 6uonorust. [Toypounsie TecTsl U 3amanust. -M.: «AkBapuymy, 1998;
6) Jlemesza H.A., Kammiok JI.B., JIucoB H.Jl. buonorus B Bompocax u oTBeTax. MHHCK,
1997.
7). TlumenoB A.B., IMumenoBa M.H. buonorus. [lumaktudeckue Martepuaibl K paszieiny
«Oo0r1as onomnorus». - M.: «M3narenscteo HIIDHACy, 2004,



8).PebpoBa JLB., IlpoxopoBa E.B. AxrtuBHBIE (POpMBI M MeTOIBI OOY4EHHs OHOJOTHH.
M.: MIpocserienue, 1997

9).®pocun B. U., CuBormazoB B. M. T'oroBumcs K €AMHOMY TI'OCYIAPCTBEHHOMY
ak3ameny: O6mas 6uonorus. - M.: JIpoda, 2004. - 216c.;

KomnbrorepHoe odecnieyenue

1) Texauyeckue cpeAcTBa 0O0y4YEHHUS: HOYTOYK, MyJIbTUMEIUHHBIN MPOEKTOP

2) JlaboparopHbiii pakTUKyM. buosorus 6-11 knace (yaeOHOE 2JIEKTPOHHOE H3/IaHKE),
Pecnybnukanckuii mynbTuMenna mneHTp, 2004

3) Bupryansnas mkona Kupmina u Medoaus. Ypoku 6uonorun. YenoBek u €ro 3710pOBbe.
4) Bupryansnas mkosna Kupumia u Medoaus. Penerurop o 6uonorun. OO0 «Kupuimn u
Medoauii», 2006

5) Ilpoceemienne. buomorus. AHaToMus 1 PU3UOIOTHS YelloBeKa. MybTUMETUHHOE
yuebHoe mocodue HOBOro odpasia.

6) ®u3ukoH. OTkpeITas Ouonorus.2005

Ta0auunl

YuebHo - 1a0opaTopHOE 000pyA0BaHHE

1. Muxkpockomn J1abopaTopHbIN

2. Kowmrmuiekt mocyapl ¥ MpuHaIIeKHOCTEH 1iist ipoBeacHwus JIP
HarypanbHble 00beKTHI

1. HabGop mukpormnpenapatoB mo pazaeny «O0mas Onoimorus»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
Anpeca caiitoB B UHTEPHETE

http://bio.1september.ru- razera «buonorusy - npuinokeHue K «1 ceHTIOps»
WWW.bio.nature.ru- Hay4Hbie HOBOCTH OHOJIOTHH.
www.edios.ru- Dia0c - eHTp TUCTaHIIMOHHOTO 00pa3oBanus. WWW.Km.ru/education-
VY4eOHble MaTepualbl U ciioBapu Ha caiite «Kupmin u Medoauii»
http://www.nsu.ru/biology/courses/internet/main.html - Pecypcel o 6uonoruu
http://infomine.ucr.edu/search/bioagsearch.phtml - ba3a naHHBIX 110 OHONOTHH.



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.nsu.ru%2Fbiology%2Fcourses%2Finternet%2Fmain.html
http://infourok.ru/go.html?href=http%3A%2F%2Finfomine.ucr.edu%2Fsearch%2Fbioagsearch.phtml

