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[TOACHUTEJIBHA A 3AITMCKA

[Iporpamma mo ydeOHOMY mpeametry "buonorus" (manee - OWONOrHs) Ha ypOBHE CPEIHETO OOIIEro
o0pazoBaHms pa3padoTana Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 o6pazoBaHnn
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenmuu npenoaaBanus yaeOHoro mpeamera «buomorns
Y OCHOBHBIX MOJIOXKEHUH (perepanbHoi paboueil mporpaMMbl BOCIIUTaHUSI.

Y4eOHslii ipeamer «buonorusy» yriryon€éHHoro ypoBHs uzydeHus (10—11 kimaccel) sSBIsSCTCS OJHUM U3
KOMIIOHEHTOB TIpeAMeTHOH obOmactu «EcTecTBeHHO-Hay4Hble mpeaMeTbD. COrlacHO IONOKEHUIM
OI'OC COO mpodunpHBIE ydeOHBIE IMPEAMETHI, H3y4aeMble Ha YIIIyOJNEHHOM YpPOBHE, SBISIOTCS
criocoboM mupdepeHnmanuu 00y4eHUs Ha YpPOBHE CpeAHero oOIero oOpa3oBaHHS W TMPU3BAHBI
o0ecreunTh  MPEEeMCTBEHHOCTb  MEXIY OCHOBHBIM  OOIIMM, CpeOHHM  OOIIMM, CpEeIHUM
po(heCCUOHANBHBIM U BBICHIMM 00pa3oBaHUEM. B TO ke BpeMsi KaXIblii U3 3TUX YUYCOHBIX MPEIMETOB
JIOJDKCH OBITh OpPHUCHTHPOBAH HA NPHOPUTETHOE pEUICHHE OO0pa30BaTEIbHBIX, BOCHHUTATEIBHBIX U
pa3BUBAIOIINX 3a/1ad, CBSI3AHHBIX ¢ MpodopreHTanuell 00yJaroniuxcs U CTUMYJIHPOBAHUEM HWHTEpeca K
KOHKPETHOM 00JaCTM HAy4YHOT'O 3HAHMS, CBS3aHHOTO C OWOJIOTHEH, MEIWIUHOW, 3KOJOTHECH,
TICUXOJIOTHEH, CTIOPTOM HJIF BOSHHBIM JIETIOM.

[Iporpamma o yueOHOMYy mpeameTy "buosiorus" naér mpeacTaBieHHE O IICM U 3afadax H3yueHHUS
yaebHoro mpeamera «buonorus» Ha yriryOJIEHHOM ypOBHE, ONpEAeNseT 00s3aTeNbHOe (HHBAPHAHTHOE)
MpeIMETHOE COJep)KaHue, ero CTPYKTYpPUpOBAHME IO pas3jiesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BAaTeNbHOCTh HM3Y4YEeHHUs] y4yeOHOro Marepuaga C Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH y4yeOHOro Ipolecca, BO3PACTHBIX 0COOEHHOCTeH oOyuaromuxcs. B
nporpaMMe Mo OWOJIOTHH pealu30BaH MPUHLUI MPEEeMCTBEHHOCTH C M3yYEHHWEM OHMOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYoIIee
pasBUTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, OKOJOTHYECKOTO MBIIUICHHS, MPEACTABICHU O 3I0pOBOM o00pase KH3HM, Ha
BOCTIHTaHWE OEpEeXHOTO OTHOIICHWS K OKpYXKalolled mpupomHoi cpeme. B mporpamme mo Omomoruu
TaKXKe TO0Ka3aHbl BO3MOXXHOCTH ydeOHoro mpeamera «buomorusi» B peanmzanum TpedoBanuii GI'OC
COO K mIaHUpyeMBIM JMYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM pe3yjibTaTaM OOY4YEeHUS U B
(OpMHPOBaHNH OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHON JEATEIFHOCTH OOYYAIOMIUXCS [0 OCBOSHHIO
cojiepKaHusl OMOJIOTHIECKOTO 00pa30BaHuUsI HA YPOBHE CpeHEro o0miero o0pa3oBaHus.

VYueOnblit npenmer «buosorus» Ha ypoBHE cpeqHero oliiero o0pa3oBaHuUs 3aBeplIaeT OMOIOrHYEcKOe
o0pa3oBaHKe B IIKOJIC ¥ OPUCHTHPOBAH Ha PACIIMPEHHE U YriyOJIeHHe 3HAHUH 00YYarOIMXCs O KUBOM
HPHUPOJIE, OCHOBAaX MOJICKYJSIDHOW M KJIETOYHOH OHOJNOTHH, SMOPHOJIOTHM M OWOJOTHH pa3BUTHS,
T€HCTHUKH, CCIICKIINH, 6I/IOTCXHOJIOFI/II/I, 9BOJIFOHMOHHOI'O YYC€HUSA U OSKOJIOTHUH.

N3zyuyenne yueOHOTO mpeamera «buonorus» Ha yriryOJeHHOM YPOBHE OPHUEHTHPOBAHO Ha IMOJATOTOBKY
oOyJarommxcs K MOCIeAYIONEMY IMOTY4YeHHUI0 OMOIIOTHYECKOro 00pa30BaHus B By3aX M OpraHM3aIMIX
cpeaHero npodeccuoHansHOro oOpasoBaHMsA. OCHOBY €ro CoAep)KaHUsl COCTaBJSIET CHUCTEMa
OMOJOTHMYECKUX  3HAaHWH, TONYYEHHBIX NPH H3YyYEeHHH OOYyYaIONIMMHCA  COOTBETCTBYIOIIMX
CHCTEMAaTHYECKUX pa3/ieioB OMOJIOruY Ha ypOBHE OCHOBHOIO 001ero oopasosanusi, B 10—11 kinaccax 3tu
3HaHUs TOJy4aroT pa3BUTHE. Tak, paclIMpeHbl W yriIyOleHbl OMOJIOTHYECKHE 3HAaHHUS O PacTEHUSIX,
’KHBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me 4eJoBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOTHUTEIBHO
BKJIIOYEHBI OMOJIOTMYECKHE CBEACHHUS MPUKIAIHOIO M TIOMCKOBOIO XapakTepa, KOTOPble MOXKHO
MCIIOJI30BaTh KaK OPUEHTHPHI JJIS TOCTIEeNyIoero Beioopa npodeccun. Bo3zMokHa Takke MHTETpanys
OMOJIOrMYECKUX 3HAHUK C COOTBETCTBYIOLIMMH 3HAHUSMH, OTYYEHHBIMH 00yUYarOIIUMUCS IPU U3YUCHUH
(GU3UKH, XMMUH, Teorpadu 1 MaTEMaTHKH.



CtpykTypa mporpaMMmbl Mmoo y4deOHOMY mpeaMeTy "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
OBOJIIOIIMOHHBIA  MOAXOABI K W3y4deHWIO0 Owonormn. COrnacHO WM, H3YYalOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHBbIC JUIS JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHMU3AIMU, DBOJIOIUU
OpraHUYIEeCKOTO MHpa Ha 3eMJie, COXpaHeHH OMOJIOTHYECKOTO pasHooOpasms mianeTsl. Tak, B 10 kimacce
W3y4YaloTCs OCHOBBI MOJICKYJSIPHON M KJICTOYHOH OWOJIOTHH, SMOPUOJIOTHH W OWOJIOTMU Pa3BHUTHS,
TCHETHKM W CEJCKIUKM, OWOTEXHOJOTMM W CHHTETHYECKON OWONOTHH, aKTYaIU3HPYIOTCS 3HAHUS
oOydatonuxcs 1o OOTaHWKe, 300JI0THH, aHAaTOMWH, (u3monornu 4denoBeka. B 11 kiacce m3ywarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTHU U YUeHUE 0 Ouocdepe.

Y4eOHslii mpenmMeT «bronorus» npu3BaH 00eCednTh OCBOCHHE 00YJaIONUMUCS OHOJIOTHIECKUX TEOpHi
U 3aKOHOB, WJICH, TPUHIUIIOB W TPABWJ, JICKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTUHBI MUPA, 3HAHUH O CTPOCHWH, MHOTOOOpPa3uu M OCOOCHHOCTSX KJICTKH, OpraHU3Ma, MOITYJISIIHY,
OMOIIeHO3a, 3KOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTIDKCHHSIX, COBPEMEHHBIX HCCIICAOBAaHUAX B
OMOJIOTUH, TPHUKIAJHBIX aCMeKTaX OMOJIOTUYECKUX 3HaHWMA. [l pa3BHTUS W TOAJCPKAHUS WHTEpeca
oOyJaromuxcss K OWONOTMH Hapsy CO 3HAYHUTENHLHBIM OOBEMOM TEOPETHUYECKOro MaTepuaia B
COJICP)KAHUU TPOTrpaMMbl IO OHOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C HCTOPUCH CTAHOBJICHHS U
Pa3BUTHUS TOM WM UHOHM 00JIacTH OUOJOTHH, BKIIQJIOM OTCUECTBECHHBIX M 3apYOCKHBIX YUEHBIX B PCHICHUC
BaYKHEHUIIINX OMOJOTHYSCKUX U IKOJIOTUUYCSCKHUX TPOOIIEM.

Llens n3ydyenus yuaeOHoro npeameta «brnonorus» Ha yriyonéHHOM YpOBHE — OBJIaJieHUE 00yJIalOMNMHUCS
3HAHUSIMHU O CTPYKTYPHO-(QYHKIIHOHATBHON OpraHu3alliy KUBBIX CHCTEM Pa3HOTO paHra U MpHoOpeTeHue
YMEHHH HCIIONB30BaTh OJTH 3HaHMSA B (OPMHUPOBAHMM HWHTEpeca K ONpenenéHHOd olmactu
po(heCCHOHANBHOMN NIEATENFHOCTH, CBSI3aHHOW C OMOJIOTHEH, MM K BBIOOPY y4eOHOTO 3aBEACHUS IS
HPOJOKEHUS] OMOJIOrMYECKOr0 00pa30BaHUsL.

JocTmwkenne 1eny u3ydeHus yueoHoro npeamera «bruonorus» Ha yriyOlnEHHOM YpoBHE 00ecrieunBaeTCs
peLIeHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIONIMMUCS CHCTEMbI OHMOJOTMYEeCKUX 3HaHWi: 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHSIX,
KOHILICTIIIVSIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M NpaBHJIaX, COCTABIAIONINX COBPEMEHHYIO
€CTECTBEHHO-HAyYHYI0O KapTHHY MHUpA; O CTPOCHUH, MHOT0OOpa3sHu M OCOOCHHOCTSX OMOJIOTHYECKHX
cucteM (KJIeTKa, OpraHu3M, TOMyJsnus, Buja, Ouoreorenos, omocdepa); o BBIIAIOIMINXCS OTKPBITUSIX H
COBPEMEHHBIX HCCIIE/IOBAHUSX B OMOJIOTHHY;

O3HaKOMJIEHHE O0YYaIOUINXCS C METOAAMHU TO3HAHUS KUBOW MPUPOJBI: HCCIEN0BaTEIbCKUMU METO/IaMHU
O0MoJIOrNYecKuX HayK (MOJIEKYJSIPHOH M KJIETOYHOW OMOJIOTMH, SMOPHOIOTUM M OHOJIOTHHM pa3BUTHS,
TCHETHKH M CEJEKINH, OWOTEXHOJOTHMH W CHUHTETHYECKOW OHMOJIOTHH, TMAaleOHTOJIOTHH, JKOJIOTHN);
METOaMHU CaMOCTOSTENILHOIO MPOBEACHUSI OMOIOTMYECKHUX UCCIENOBAaHUN B Ja00OpaTOpuy U B MPHUPOJE
(HabumoieHne, N3MEpEeHHe, SKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIeHHE OOYYAIONUMUCS YMEHHSIMH: CaMOCTOSTENFHO HAXOAWTh, aHAIM3WPOBATh M HCIIONE30BaTh
OMOJIOrMUeCKy0 MHGOPMAIIMIO; I0Jb30BaThCSl OMOJIOTMYECKOW TEPMHHOJIOTHEH W CHMBOJIUKOM;
YCTaHABIUBATh CBSI3b MEXIY Pa3BUTHEM OHOJIOTHU M COIUAIBHO-YKOHOMUYECKUMH M 3KOJOTHYSCKHUMU
mpoOJieMaMu  YeJIOBEYECTBA; OIICHWBATh TIOCJICICTBUS CBOCH JIEATEIBHOCTH II0 OTHONICHHIO K
OKpY’KaloIIed MPUPOTHOW cpene, COOCTBEHHOMY 3I0POBBIO W 3J0POBBIO OKPYXKAIOIIUX JIIOJICH;
000CHOBEIBaTh U COOJFOAATH MEPBI MPOQPUIAKTUKYA HH(DEKIIMOHHBIX 3a00JIeBaHMIA, IPaBUIIa TIOBEJACHUS B
pUpozie B obecTieueHrs 0e30IacCHOCTH COOCTBEHHON KU3HEEATEIHFHOCTA B UPE3BBIUAWHBIX CUTYAIHIX
MPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAYIHBIC OTKPHITHS B 00IacTH
OHOJIOTHH;



pa3BUTHE y OO0YYAIONMINXCS WHTEIUIEKTYAIBHBIX W TBOPUECKHX CIIOCOOHOCTEH B MpOIlecce 3HAKOMCTBA C
BBIIAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJICIOBAHUSMH B OWOJIOTHH, PEIIAEMBIMH CHO
mpo0JieMaMHu, METOJIOJIOTHEH OMOJOTMYECKOTr0 HWCCIICJOBAHUS, TMPOBEICHUS HSKCIEPHUMEHTAIBHBIX
WCCIICIOBAaHUMA, pEIICHUS OWOJIOTHYSCKUX 3alad, MOICIHUPOBAHHUS OWOJIOTHYCCKUX OOBEKTOB W
MPOILIECCOB;

BOCTIHTaHHE y 00ydJaromuXcs IEHHOCTHOTO OTHOIICHUS K JKWBOM MPUPOAE B IEJIOM U K OTAETHHBIM &
00BEKTaM | SIBIICHUSM; (POPMHUPOBAHHUE SKOJIOTUYCCKON, TCHETUYECKON IPaMOTHOCTH, OOIICH KYIbTYpPhI
TIOBENICHUS B IPUPOJIE; NHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHHIA;

npuoOpeTeHre 00yJaroNMMKCS KOMIICTCHTHOCTH B PalliOHAIBLHOM HPUPOIOIOIL30BaHUH (COOII0ICHNE
MpaBWJI TIOBEICHHS B TPHPOJE, OXpaHbl BUAOB, dKOCHCTEM, OMoc]epbl), cOXpaHEHHH COOCTBEHHOTO
3MI0OPOBBbSl M 370POBbS OKPYXKAIOIIUX JIIOACH (coOmrogeHus Mep NpOo(UIaKTHKU 3a00JICBaHMIA,
oOecrieueHre OC30MACHOCTA JKU3HEACATEILHOCTH B  UPE3BBIUAMHBIX CUTYaIMSIX MPUPOJHOTO U
TEXHOTECHHOTO XapaKkTepa) Ha OCHOBE UCIIOJIb30BaHUSI OMOJIOTHYECKUX 3HAHUH M YMEHHIA B TIOBCETHEBHON
JKU3HU;

CO3[aHHME YCIOBUHA IJIsI OCO3HAHHOTO BBIOOpAa OOYyYaOIUMUCS HWHIWBUIYaJIbHOW 00pa3zoBaTeIbHOU
TPACKTOPHH,  CIIOCOOCTBYIOLICH  MOCHEAYIONIEMYy MPO(EeCCHOHAIBbHOMY  CaMOOINPEACICHHUI0, B
COOTBETCTBHH C MHIWBUIYaTHHBIMU HHTEPECAMHU U MIOTPEOHOCTIMH PETHOHA.

OO0miee ynCIO YacoB, OTBEJCHHBIX HAa M3y4YeHHE OWMOJOTHH Ha YriIyOJIEHHOM ypOBHE CPEIHEro OOIIEeTo
obpa3zoBanus, coctaBisieT 204 gaca: B 10 kimacce — 102 gaca (3 waca B Henmenro), B 11 kmacce — 102 gaca
(3 yaca B HezeIO).

OTb60op opraHM3anMOHHBIX (HOPM, METOMOB M CPEICTB OOy4YeHHsI OMOJOTHH OCYIIECTBISETCS C YIETOM
cnenn(UKA ero COAEpKaHWS W HalpaBJICHHOCTH HAa MPOJODKEHHE OMOJIOTHYECKOro OOpa3oBaHUS B
OpraHM3aIMsAX CPEIHET0 MPOPECCHOHATBHOTO U BHICIIIETO 00pa30BaHUsL.

OO0s3aTeNbHBIM YCIIOBHEM IMPH OOYyYEeHHH OWOJOTMH Ha YTIyOJNEHHOM ypOBHE SBISIETCS MPOBEICHUE
na0opaToOpHBIX M MpakTHYecKuxX pador. Taxke ydyacTue OOYdYaIOIIMXCS B BBIIOJIHEHHHM NPOEKTHBIX U
yueOHO-UCCIIEI0BATENbCKUX PAabOT, TEMATUKA KOTOPBIX ONPENENAeTCs YUIUTEIEM HA OCHOBE UMEIOIUXCS
MaTepHaJIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHH.



COIEPXAHUE ObYUYEHUA

10 KJIACC

CopepikaHue MPOrpaMMBbI, BBICJICHHOE KYPCHBOM, HE BXOJUT B MPOBEPKY T'OCYJAPCTBEHHOW MTOTOBON
arrecraruu (I'HA).

Tema 1. buonorus kak Hayka

COBpCMeHHaH OHOJIOTHs — KOMILJIEKCHAS HayKa. KpaTKaﬂ HUCTOpUA pa3sBUTHA Ouonoruu. bromaoruueckue
HayKul HW H3y4Ya€MbIC HMH HpO6J’I€MBI. (DyH,Z[aMeHTaJ'ILHBIe, MPpUKIAAHbIE W IIOHMCKOBBIC HAYYHBIC
HCCICIOBaHNUA B OHOJIOTHH.

3nauenune Onomoruu B ((OPMUPOBAHUHN COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI Mupa. [Ipodeccun,
CBA3aHHBIE ¢ OMosioruel. 3HaueHue OUOJIOrUU B MPaKTUYECKON JAESITENbHOCTH YEJIOBEKA: MEIULIMHE,
CEJIbCKOM XO035HCTBE, MPOMBIIIJICHHOCTH, OXPaHe IPUPOABIL.

JeMoHcTpanuu

[optpets: Apucrorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. [Japeun, Y. I'apsei, I'. Mennens, B.
W. Bepunaackuii, W. I1. [laBnos, M. . Meunukor, H. W. Barunos, H. B. Tumodees-Pecorckuii, JIx.
Yotcon, ®. Kpuxk, /. K. bensies.

Tabmuiis! U cxembl: «CBSI3b OMOJIOTHH C IPYTUMH HayKamuy», «CrucTtemMa OHOJIOTUYECKUX HAYKY.
Tema 2. JKuBbie CUCTEMBI U UX U3YUCHUE

JKusble cucTeMbl Kak mpeaMeT n3yueHus ouosoruu. CBOWCTBA KHUBBIX CHCTEM: €AMHCTBO XUMHUYECKOTO
COCTaBa, AMCKPETHOCTh M IIEJIOCTHOCTh, CJIOXHOCTh M YHOPSAAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTD,
CaMOOpraHU3alys, CaMOBOCIIPOM3BEACHHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJAPHBIN, KIETOYHBIA, TKAHEBbIHA, OpPraHU3MEHHBIH,
TOITYJIAIIMOHHO-BUIOBOM, 3KOCUCTEMHBINA (OMOTCOIIEHOTHIECKHIA), OnocQepHBIi. [Iporeccsl,
MIPOUCXOSIINE B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKHU KMBOTO. JKU3HBL Kak (opMma CYIIECTBOBAHUS
Matepun. Hayku, u3ydaromiye >KuBble CHCTEMBI Ha Pa3HBIX YPOBHSAX OpPTraHU3aIUH.

W3yuyenne KHMBBIX cUCTeM. MeTojpl Ouosornueckol Hayku. HaOmiojeHue, m3MepeHue, SKCIEpPUMEHT,
cucTeMaru3anus, MeTaaHanu3. [loHsATHEe O 3aBHUCMMONM M He3aBUCUMOW mepeMeHHOW. Ilmanmposanne
skcnepuMmenTa. [locranoBka u mpoBepka rumore3. Hynesas runore3a. [lonsitne BbIOOpKM H €€
JocToBepHOCTh. Pazbpoc B Ouosornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IIOJIyUYEHHBIX PE3YJIbTaTOB.
IIprunHel NCKaXEHMS pE3yIbTaTOB IKCIIEpUMEHTaA. [IoOHATHE CTaTHCTHYECKOTO TECTa.

JlemoHcTpanuu

Tabmumbr 1 cxembl: «OCHOBHBIC TPHU3HAKH KXU3HW», «BHOJOTHYECKHE CHCTEMEI», «CBOMCTBA >KHBOU
Marepun», «YpPOBHU OpraHU3aldd >KUBOM mpupoab», «CTpoeHHe >KUBOTHOM KieTku», «TkaHu
KUBOTHBIX», «CHCTEMBI OpraHOB YEIIOBEYECKOTO OopraHm3May, «buoreomnenos», «buochepa», «MeToas
W3YUICHUS )KHBOU MIPUPOIIBD».



OGopynoBaHue: JabopaTOpHOE  OOOpYIOBaHWE I NPOBEACHHUS  HAOMIOACHWMA, H3MEPEHUH,
JKCIIEPUMEHTOB.

HpaKTI/I‘ICCKaH pa60Ta «cnonp30BaHne Pas3InIHbIX METOA0B ITPU U3YYCHHUHU KUBBIX CUCTEM).
Tema 3. buonorus KiIeTku

Knerka — cTpykTypHO-QYHKIMOHAIBHAS €IUHHLA )XUBOTO. VicTOpus oTKpeITUS KineTku. Paboter P. I'yka,
A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIC MOJOXKEHUS
COBPEMEHHOU KJIETOYHOU TEOpHH.

MeToabl MOJIEKYJIAPHOI U KIETOYHOW OWOJIOTHU: MUKPOCKOIHS, XpoMaTorpadus, siekTpodopes, MeTo
MEUYEHBIX aToMOB, au(depeHIraibHoe IeHTPUPYTHPOBAHUE, KYJIBTUBHPOBAHUE KIETOK. M3ydeHue
(UKCUPOBaHHBIX KIJIETOK. OJEKTpOHHas Mukpockonus. KougoxanbHas Mukpockonus. BuranbHOe
(mpMXU3HEHHOE ) U3YYECHNE KIIETOK.

JeMoHncTpanyu
Ioptpertsri: P. I'yk, A. Jlesenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuts! 1 cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBIN MUKPOCKOI», «VIcTOprs pa3BUTHS METOIOB
MUKPOCKOITHUI.

O0opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOTIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX U OaKTEPHATBHBIX
KIIETOK.

[IpakTrueckas paborta «l3ydyeHne METOIOB KJICTOYHOH Ouojoruu (xpomartorpadus, 3JIeKTpodopes,
muddhepernuanpHoe neHTpudyruposanue, [11P)».

Tewma 4. XuMudeckast opraHu3anust KIeTKU

XHUMHYECKH COCTaB KJIETKH. Makpo-, MHUKpO- W YJIbTPaMHUKpPOUIEMEHTH.. Boma m €€ ponp Kak
pacTBOpHUTENS, peareHTa, y4dacThe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauud. MuHepajibHbIe
BEIIECTBA KJIETKH, UX OMojIorndeckas poiib. Posib KaTHOHOB ¥ aHMOHOB B KIIETKE.

Opranudeckue BellecTBa KIeTkd. bruonornyeckue monuMepsl. beiaku. AMHUHOKUCIIOTHBIN cOCTaB OEIKOB.
CrpykTypbl OenkoBOi Mouiekynbl. [lepBuuHas cTpykTypa Oenka, NenTHIHAs CBsA3b. BTopuuHas,
TpeTUdHasi, 4YeTBepTHYHas CTPYKTypbl. Jlenatypamus. CsoiictBa OenkoB. Kiaccudukarmus OenxoB.
Bbuonornueckue pyHkunu 06enkos. [IpHOHBL

YriieBoabl. MoHOCaXapuibl, JUCaxapuibl, OJUrocaxapusl U nonucaxapuabl. OOIIMiA TIaH CTPOCHUS U
(hM3UKO-XUMUYECKHE CBOMCTBA yriieBoJ0B. bronornyeckue GyHKIIUN YTIEBOIOB.

Jlunuael.  TwapoduiabHO-TUApOdOOHBIe  cBoMicTBa. Kiaccudukauus aUnuaoB. TpHUIIIHIIEPHIBI,
dochonumuael, BOCKH, crepouabl. buonorudeckue ¢yHkimm aumuoB. OO0IIre CBOMCTBa OMOIOTHIECKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTH K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxneunosele kucnotel. [JIHK m PHK. Crpoenne nHykmewmnoBbix kucinor. Hyxmeotwasl. [lpuHnmn
komIuieMeHnTapHoctu. [Ipasuino Yapradda. Crpykrypa JJHK — npoitHas cnupaib. MecTOHAX0XKIECHUE U
ounonornueckue pynkunu JHK. Bunst PHK. @ynkinumn PHK B knetke.



Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mosekyiie AT®. bruonornueckue GpyHkimun ATO.
BoccranoBnenHble TEpeHOCUMKH, WX GYHKIIMKA B KieTke. [pyrue nykneosuarpudocdarsr (HTD).
CexksenupoBanue JIHK. MeTo/ibl TeHOMUKH, TPAHCKPUTITOMUKH, TPOTCOMUKH.

CtpykrypHass Ouojorusi: OHOXMMHYECKHE U  OMODU3MYECKUE  WCCICHOBAaHUS  COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYI. MOJCTUpOBaHUE CTPYKTYPhl U (PYHKIIUH OHOMOJIEKYJI B MX
KOMIUTEKCOB. KOMIIBIOTEpHBI AW3aifH W OPTaHWYEeCKHH CHHTE3 OHMOMOJEKYNl W WX HENPHUPOTHBIX
aHaJIOTOB.

JemoHcTpanuun
Ioptpertsr: JI. [lommnr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, ®@. Canrep, C. [Ipy3unep.

I[I/Ial"paMMbI: «Pacnpeﬂeneﬂne XUMHUYECKUX DJIEMCHTOB B HEKHBOM apupoac», «Pacnpenenem/le
XHUMHUYECKHUX JIEMEHTOB B YKHUBOH IIPpUPOILCH.

Ta6m/1u1)1 U CXEMBI. «Hepno,unqecxaﬂ Ta6m/1ua XUMHYCCKHX SJICMCHTOBY, ((CTpOCHI/Ie MOJICKYJIBI BOOBD»,
«BemiectBa B cocTaBe opranu3MoBy», «CTpoeHHe MOJIEKyJIbl Oenkay, «CTpYKTypsl OETKOBOH MOJIEKYIIbD,
«CTtpoeHre MoKy yriaeBoJoB», «CTpoeHHe MOJIeKyd JunuaoB», «HyKIenHOBbIE KHCIOTHDY,
«Ctpoenue Monekyibl ATDy.

O06opynoBanue: XUMHYECKasi TIOCyAa U 000pyIOBaHHUE.
JlaboparopHas padota «O0HapyKeHHE OCIIKOB C TIOMOIIBIO0 KAYSCTBCHHBIX PEaKII.

JlaGoparophnast paborta «VccrnemoBaHne HYKJIEHHOBBIX KHCIJIOT, BBIACICHHBIX M3 KICTOK Pa3lIWYHbIX
OpraHU3MOBY.

Tewma 5. Ctpoenre 1 QyHKINU KIETKH

Tumbel KJIETOK: 3yKapHOTHYecKas W Npokapuotuueckas. CTpyKTypHO-(QYHKIHOHAIbHBIE 00pa3oBaHUs
KIIETKU.

Crpoenue mpokapuoTnueckor kietku. Kierounas crenka Oakrepuit n apxeil. OCOOEHHOCTH CTPOEHUS
reTepoTpoHON M aBTOTPOPHOI MPOKAPUOTUIECKUX KIETOK. MecTo U poiib MPOKaproT B OMOIIEHO3aX.

Crpoerne ¥  (QyHKIMOHHMpOBaHME DJyKapuOTH4ecKoil  kierku. Ilmasmarndeckas  memOpaHa
(mna3manemma). CTpyKTypa mia3MaTHdecKoi MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 IIa3MaTHYecKylo
MeMOpaHy: TaccuBHBIN (muddysus, obnery€énnas auddysns), akTHBHBIN (NMEPBUYHBIA M BTOPUYHBIH
aKkTUBHBIN TpaHcrnopt). [lomynmponummaemoct MemOpaHbl. PaGora Harpwii-KalIMeBOro Hacoca.
OHAOIMUTO3: MUHOIMTO3, ParonuTo3. JKk301uTo3. Kierounas crenka. CTpykTypa U QYHKIMH KJIETOYHOM
CTEHKH PAaCTEeHH, TpHOOB.

Huromnasma. [urozons. Lutockener. JBmwkenue nurormiazmel. Opranouasl kieTku. OHoMeMOpaHHbIC
opraHoujbl KIIeTKd: 3HjormnazmaTrdeckas cetb (OIIC), anmapar [onbIxku, JTM30COMBI, UX CTPOSHHE U
¢byHkiKu. B3aMOCBs3b 0HOMEMOpPAHHBIX OpPraHoU0B KieTKh. CTpOEeHHE IPaHyJIIPHOIO PETUKYIIyMa.
Mexanusm HampasieHus: 6enkoB B DIIC. Cunte3 pacTBopuMbIX OeskoB. CHHTE3 KIETOYHBIX MEMOpaH.
Imagkuii  (arpaHyssIipHbIN) SHAOIUIA3MAaTHYECKUN peTukyinyMmM. CekperopHas (yHKIUS —ammapara
Tonbmku. Moaudukaius OenkoB B ammapare ['onbmxu. CopTHpoBKa OCEJNKOB B ammapare [ ojbIKu.
TpancnopT BemiecTB B kKjieTke. Bakyonu pacturenbHbIX kieTokK. Knetounsit cok. Typrop.

IlonyaBTOHOMHBIE OpraHOMIBl KJIETKH: MHUTOXOHAPHUH, IUIACTHIABL. I[IpoMcXoxkaeHne MUTOXOHAPUN U
wiactug. Cumbuorenes (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenre u QyHKIMH MUTOXOHAPHHA H



wractu. llepBuuHble, BTOpPUYHBIE W CJIOXKHBIE IUTACTUABI  (HDOTOCHHTE3WPYIOMUX  DYKAPHOT.
XJ10poIIacThl, XpOMOILIACTHI, JICHKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpanusie opranomnsl kietkn CrpoeHume u (QyHKIUHM HEeMEMOPAaHHBIX OPTraHOWIOB KIIETKH.
Pubocomer. IIpomexyrounbie QuiaMmeHThl. MUKpO(UIAMEHTB. AKTHHOBBIC MHKPO(QUIAMEHTHI.
MeiieuHble KJICTKA. AKTHHOBBIC KOMITOHEHTHI HEMBIIICUHBIX KJIETOK. MukporpyOouku. KierouHsiii
nentp. CTpoeHHe W JBWKEHHUE >XT'YTHKOB W PECHHYEK. MHKpPOTPYOOYKHM NUTOIUIA3MBL [[eHTpHOINIE.
Benku, acconuupoBaHHbIe ¢ MUKPO(GUIAMEHTAMH U MUKPOTPYOOUKaMu. MOTOpPHBIEC OCITKH.

Snpo. ObGomnouka siapa, XpOMaTHH, KapHOIIa3Ma, SAPBIINIKH, WX CTpoeHHe W (QyHKUIWH. SnepHbIi
OenkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B MHTEP(a3HOM siipe. DYXpOMaTHH U
reTepoxpoMatH. bemkw XpomaTwHa — THUCTOHBEI. JlMHAMHKa sSaepHON 000JIOYKA B MHTO3€. SAepHBII
TPaHCIOPT.

Kiterounsie Brmtouenns. CpaBHATEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTENBHOM, KIUBOTHOM,
TPUOHOIA).

HeMoHcTpanuu
Ioptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuiel u cxembl: «CTpoeHHE SyKapHOTHUECKON KIeTKn», «CTpoeHUe KUBOTHOHM KiIeTkm», «CTpoeHue
PaCTUTENBHOU KIETKN», «CTpOEHUE MUTOXOHIPUNY, «Aapoy, «CTpoeHHEe MPOKAPUOTUUECKOMN KIETKI.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOINpPENapaTbl PAacTUTEIbHBIX, JKUBOTHBIX KIETOK,
MHKpOIpenaparbl 0akTepHaibHbBIX KJIETOK.

JlaGoparophas pabota «/3ydeHne cTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

[Mpaktuueckas pabora «3yyenne cBONCTB KJICTOUHOH MEMOpaHEI».

JlabopaTopHas pabota «lccenoBanue mIa3sMoiIn3a U JETIa3MOJIN3a B PACTUTENIBHBIX KIETKAX».
IIpaktuueckas padora «/3yueHne 1BUKEHUS LUTOIUIA3MBI B PACTHTEJIBHBIX KIETKAX).

Tema 6. OOMeH BEIIECTB U MpeBpaIlieHNe YHEPTUH B KIIETKE

ACCUMUIISIINS U TUCCUMUIISIIIAS — JIB€ CTOPOHBI MeTabonmu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIN U
rerepoTpodHbIA. YyacThe Kuciopoaa B 0OOMEHHBIX Mpoleccax. DHepreTHueckoe o0ecredeHne KIeTKu:
npespamieane AT® B oOMeHHBIX mporeccax. DepMEeHTATHUBHBIA XapakTep peakIuil KIETOYHOTO
MeTabonm3ma. DepMeHThl, X CTPOEHHE, CBOWCTBA M MexaHu3M jeictBui. KodepmeHTsl. Otmmuus
(epMEHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-akTMBaTopsl U OENKU-UHTHONTOPHI. 3aBUCUMOCTD
CKOpOCTH (pepMEHTATUBHBIX PeaKlnii OT Pa3TUIHBIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. POTOCHHTE3. AHOKCUICHHBIM U OKCHUTCHHBIM
¢dorocunres y Oakrepuii. CBETOCOOHMpAIOIIME MUTMEHTHI W MUIMEHTHI PEAKIMOHHOTO IeHTpa. Pojb
XJIOPOIUTACTOB B Tporiecce orocuHTe3a. CBeToBas U TeMHOBas ¢a3bl. Dotonpixanue, C3-, C4- u CAM-
tunel  porocuntesa. IIpoaykTuBHOCTh (oTOocHMHTEe3a. BiusHue pa3nuuHbix (DaKTOPOB Ha CKOPOCTH
¢dorocuHTe3a. 3HaUeHNEe HOTOCHHTE3A.

Xemocunre3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHQUIMPYIOIIUE  OaKTepHH,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTepHH. 3HAaUEHHE XEMOCHHTE3A.



AHadpoOHbIe opraHu3Mbl. Bumbsl Opoxenusi. [IpogyKThl OpOXKEHHS W WX WCIIOIH30BAHUE YEJIOBEKOM.
AHa3po0OHBIE MUKPOOPTAaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH M BO30YIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHM3MBL. JTallbl dHepreTudeckoro odOmeHa. IlomroroBurenpHBIM dTam. [nmkomus —
0ECKHCIOPOTHOE PACILIETIICHNUE TITIOKO3bI.

buronoruueckoe OKHUCIICHUE, UK KIETOYHOE JIbIXaHue. Pollb METOXOHIPHIA B TIpoIieccax OMOJIOrHUECKOro
okucienus. llukimyeckue peakiuu. OkuciautenabHoe ¢ochopunrupoBanue. IJHEprus MeMOPaHHOTO
rpaguedTta mpotoHoB. Cunre3 AT®: padora npotonHOH AT®-cuaTa3sl. [lpenmymecTBa a3poOHOTO TyTH
oOMeHa BeIecTB rmepea aHadpoOHBIM. DG (HEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JlemoHcTpanuun

Ioptpetsr: [Ix. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtyenn, T
A. 3aBap3uH.

Tabmurer 1 cxembl: «@DorocuHTE3», «DHEpreTHYecKuii oOMen», «buocuuTe3 Oenka», «CrpoeHue
(depmeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, 000pYIOBaHUE AJSl NPUTOTOBICHUS HMOCTOSHHBIX U BPEMEHHBIX
MHKPOIPENaparoB.

JlaboparopHas pabota «/3yueHne KaTaTUTUIECKOW aKTHBHOCTH (DepMEHTOB (Ha MpUMepe aMHIIa3bl WIH
KaTasasbl)».

Jlaboparopnast pabota «M3ydueHne (QepMEHTATHBHOTO pAcCIIEIUIEHHsI TMEpOKCHAa BOAOpPOJa B
PACTUTCIBHBIX U )KUBOTHBIX KJIETKAX)».

JlaboparopHas padota «CpaBHEeHHE MPOIEecCOB (DOTOCHHTE3a U XEMOCHHTE3a.
JlaGoparophast pabora «CpaBHEHHE IPOLECCOB OPOKEHUS U ABIXAHUS.
Tema 7. HacnencreenHast uadopMaIus v peaiusaius eé B KISTKe

Peakuun matpuyHOro cuHTe3a. lIpMHIMN KOMIUIEMEHTApHOCTH B PEAKIUSIX MAaTPUYHOIO CHHTE3a.
Peanuzanust HacnenctBeHHON wuH(oOpManuu. ['€HETUYECKHI KOJ, €ro CBOWCTBA. TpaHCKPUIIIUS —
MatpruuHblii cuHTe3 PHK. IlpuHOMOBI TpaHCKpUIIMM: KOMIUIEMEHTapHOCTb, aHTHUIAPAIIEIbHOCTD,
acummeTpudHocTh. Co3peBanne MmaTpudHbix PHK B sykapnotnueckoii knetke. Hekoaupyromue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTtHeix PHK B Onocuntese Oenka. YcnoBust 6GumocuHTe3a
oenka. KogupoBanue aMMHOKUCIIOT. Posib prbocoM B OMocHHTE3e Oelika.

CoBpeMeHHbIE TPEICTaBICHUsI O CTPOEHUH reHoB. OpraHuzanus T€HOMa y TMPOKapuoOT U DYKAPHOT.
Perynsiius akTUBHOCTH T€HOB y nipokapuoT. ['unote3a onepona (P. XKakoo, XK. Mano). MoekysipHbie
MEXaHU3MBI SKCIPECCHU T'€HOB y 3yKapuoT. Ponms XxpoMmaTHHa B perymsauuu padoThl reHoB. Perynsous
00OMEHHBIX TPOIIECCOB B KileTke. KieTounbIif romeocTas.

Bupycsl — HexseTouHble (OPMBI XU3HH M OONMraTHble napasuTbl. CTpOSHHE MPOCTBHIX M CIOXHBIX
BUPYCOB, peTpoBHpycoB, Oakrepuodaros. JKusuenuberit mwmkn JHK-conmepxammx BupycoB, PHK-
coJepKalIux BUPYcoB, OakTepuodaros. OOpaTHast TpaHCKPUIILIKS, peBepTa3a, HHTErpasa.

Bupychbie 3aboneBanust uenoBeka, >XUBOTHbIX, pactenunid. CIIMJ], COVID-19, couuanbHbie u
MEIULUHCKNE TPOOIJIEMBI.



buouHdpopmaTrKa: HHTETrpaLKs U aHaIu3 OOJIBIINX MacCUBOB («bigdatay) CTPYKTYpHBIX OHOJOTHYECKHUX
naHHbIX. HanotexHomornm B Owonoruu u Memuitnae. [Iporpammupyemserie dyHKIMH 6emkoB. CriocoObl
JIOCTaBKH JICKapCTB.

JeMoHncTpanuu

TToptpetsr: H. K. Konbiios, JI. . UBanoBCKui.

Tabmuis! u cxemsl: «brocunTes Oenkay, «['eHeTndeckuil kKoa», «Bupycel», «bakrepuodarmy.
[TpakTrueckas padora «Co3aHue MOICTH BUPYCay.

Tema 8. JKu3HEHHBINA IIUKIT KIETKH

Kmerounsii 1wk, ero mepuoabl u perymsnus. MaTtepdasza m muro3. OCOOEHHOCTH IPOLECCOB,
nmpoTeKaronux B uHTepdase. Ilogroropka kinerku k nenenuto. [IpecuHreTndecknii (MOCTMUTOTHYCCKHIA),
CUHTCTUYCCKUIN M MOCTCUHTETUYCCKHUH (IIPEMUTOTUYECKUI) TIepro bl HTEP(DAa3HI.

Matpuunsiii cunte3 JHK — pemukamus. Ilpunnunst permmkammu JJHK: kommiemenTapHOCTS,
MOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUNapaieabHOCcTh. Mexanusm pemnukanuu JHK. Xpomocomsl.
Crpoenne xpomocoMm. Temomepsl W Temomepasa. XPOMOCOMHBIH Ha0Op KJIETKHM — KapHOTHIL
JIMIUTOMTHBIN Y TaIIOUAHBIN Ha0OPBI XPOMOCOM. I"OMOTOrHYHBIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

I[GJ'IGHI/IC KICTKH — MHTO3. CTa[II/II/I MHUTO3a W TMPOUCXOAAIINEC B HHX IIPOLCCCHI. Tunel MuTO3a.
KapI/IOKI/IHC3 " IIMTOKHHES. buonornyeckoe 3HauCHHUE MUTO3A.

Perynsust MUTOTHYECKOTO IUKIA KIETKH. [IporpamMmmupyemas kieTodHasi THOeb — alonTo3.

Knerounoe sampo, XpoMocOMBbI, (QYHKIHOHANbHAs TEHOMHKA. MexaHu3Mbl mponudepanuy,
TG PepeHINPOBKH, cTapeHus U rudenn kinetok. «Lludpoas kierka» — OMonHpOpMATHIECKUE MOJCITH
(YHKIMOHUPOBAHUS KIICTKH.

JeMoHncTpanuu

Tabmuiel U cxeMbl: «JKU3HEHHBIH IMKI KIETKW», «MuT03», «CTpoeHHEe XpomMocomy, «Perukarus
JHK».

O6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapaThbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlaGoparophast pabota «/3ydeHne XpoMOCOM Ha TOTOBBIX MHKPOIpENapaTax.

JlaGopaTtopHass pabora «HaOmomeHne MHTO32 B KIIETKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u GyHKIHH OPTaHU3MOB

buonornueckoe pasHooOpasme opraHn3MoB. OIHOKIIETOYHBIC, KOJOHWAIbHBIE, MHOTOKIETOYHBIE
OpTaHU3MBL.

OcobeHHOCTH CTPOCHUA W IKHUBHCACATCIBbHOCTU OAHOKJIICTOUYHBIX OPraHU3MOB. BaKTepI/II/I, apxceu,
OJHOKJICTOYHBIC FpI/I6BI, OIHOKJICTOYHBIC BOAOPOCIIN, APYTHUC NPOTUCTHI. Kononunanbubie OpTraHU3MBbI.

B3auMocBs3p yacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbl OpraHoB. OpraHu3M Kak
equHoe 11enoe. I'omeocras.



Txaam pactenuii. TUIBI paCTUTENBHBIX TKaHEH: oOpazoBaTeabHas, MTOKPOBHAS, MPOBOSAIIAS, OCHOBHAS,
MexaHndeckas. OCoOOEHHOCTH CTPOCHMS, PYHKITHI B pacloIOKeHHsI TKAaHEH B OpraHax PacTCHHM.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THIIbI )KUBOTHBIX TKAHECH: OIUTCIINAIIbHAA, COCANMHUTCIIbHAsA, MBIIIICYHAA,
HEpBHAs. OcobeHHoCTH CTpPOCHMU, q)YHKIII/Iﬁ 1 pacCIIOJIOKCHUS TKaHEH B OpraHax >XMBOTHBIX U YCJIOBCKA.

Opransl. BereraTuBHbIe U reHepaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPTaHOB XKUBOTHBIX U
yenoBeka. yHKIUY OPTaHOB U CUCTEM OPraHOB.

Omnopa Tena oprann3MoB. Kapkac pacteruii. CkeneTbl OZHOKIETOYHBIX M MHOTOKJICTOUHBIX >KUBOTHBIX.
HapyxHslit 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIBI COETUHEHHS KOCTEH.

I[BI/I)KCHI/IC OpraHu3MoB. I[BI/I)KSHI/IG OOHOKJIETOYHBIX OpPraHU3MOB! aMé6OI/I,Z[HOe, KT'YTHUKOBOC,
PECHUYHOC. I[BI/DKGHI/IG MHOTI'OKJICTOYHBIX paCTGHHfII TPONMU3MBI U HACTHUHU. I[BI/DKCHI/IC MHOTOKJICTOYHBIX
JKUBOTHBIX M YCJIOBCKA: MBIICYHAasA CUCTEMA. Pe(bneKc. CKkelleTHEBIE MBIIIObI U KX pa60Ta.

IMutanue opranusmoB. Ilormnomienne BoJbI, YTIEKUCIOrO ra3a U MHUHEpPAIbHBIX BEIIECTB PacTEHUSMHU.
[Turanue XUBOTHHIX. BHYTpHUIIONIOCTHOE M BHYTPUKJIETOYHOE MHUIIeBapeHue. llutaHue MO3BOHOYHBIX
JKUBOTHBIX. OTHensl NHIleBapUTeNbHOro Tpakrta. IlumeBaputenvHble >xenessl. [lumeBapuTenbHas
CHCTEMa YeJIOBEKA.

Jeixanue opranu3moB. [[pixanue pacrenuil. Jlprxanue »xuBOTHBIX. Jnddy3us ra3zoB uepes3 MOBEPXHOCTh
kieTku. KoxHoe mprxanue. [lpixarenpHas MmMOBepXHOCTh. JKabepHoe u nérodHoe npixanue. Jlprxanue
MO3BOHOYHBIX >KMBOTHBIX U 4YeJIOBEKa. ODBOJIOIMOHHOE YCIOXKHEHHE CTPOCHHUS JIETKHUX TO3BOHOUYHBIX
JKUBOTHBIX. JlpIXaTenmpHas cucTeMa deloBeKa. MeXaHu3M BEHTWIIIMU JETKUX Yy NOTULD U
MIIEKONUTAOMuUX. Perymsinus apixanus. JpixarenbHeie 00bEMBL.

TpaHcnopT BeUIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuid. TpaHCIOPT BEIIECTB Y
JKHUBOTHBIX. KpOBeHOCHaH cucrtemMa u eé OpTaHBbI. KpOBeHOCHaH CHUCTEMA II0O3BOHOYHBIX XHMBOTHBIX H
yenoBeka. Cepjie, KpPOBEHOCHBIE COCYABI M KpoBb. Kpyrm KpoBooOpalieHHs. DBONIOLUOHHBIE
YCIIOKHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX JKHMBOTHBIX. Pabora cepauma u eé
peryamnus.

Brigenenune y opranmsmoB. Brigenenue y pacteHuil. Beimenenune y kuBOTHBIX. COKpaTHUTENBHBIC
Bakyosn. Opransl BeieneHus. GuibTpanus, ceKpenus 1 o0paTHoe BcachblBaHHE KaK MEXaHNU3MbI pabOThI
opraHoB BbIJieNieHNs. CBS3b TIOJIOCTH TeJla ¢ KPOBEHOCHOM M BBIJENUTENBHOIN cucTeMaMu. Beinenenue y
MO03BOHOYHBIX KMBOTHBIX H 4yenoBeka. [louku. CtpoeHue U QyHKIMOHUpOBaHUEe Heppona. OOpa3oBaHue
MOUYH Y YeJIOBeKa.

3ammra y oOpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Criopbl OakTepHid U IUCTHI MPOCTEHIINX.
3ammTa y MHOrOKJIETOYHBIX pacteHuil. Kyrtmkyma. CpencTtBa NacCMBHOM M XHMHYECKOW 3alIUTHI.
duroHIUALL.

3ammra y MHOTOKJIETOYHBIX KHBOTHBIX. [IOKPOBBI 1 MX MPOM3BOAHBIE. 3aliTa OpraHu3Ma oT Oose3HeH.
NMmmyHHass cucremMa 4enoBeka. KIETOUHBIM UM TymMOpaibHBIA MMMYHHTET. BpOXIEHHBIT U
MpHOOPETEHHBIN crenn(UIecKnii NUMMYHHUTET. Teopusi KIOHANbHO-celeKkTuBHOro wnmmynmrteta (IL.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETBI OpPraHu3MoB. Poiib BpOXIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.

Pa3npaxxuMocTh U peryssus y opraHu3MoB. PazapaXuMoCcTh y 0JTHOKJIETOUHBIX OPraHU3MOB. TaKCHUCHI.
PazapakuMocTh U peryisinus y pacTeHuil. PocToBbIe BeliecTBa U UX 3HaYECHUE.



HepBHast cucrema W peduiekTopHas peryjsiius y >KUBOTHBIX. HepBHas cucremMa W e€ OTIEINBL
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHWS HEPBHON CHCTEMBI y JKMBOTHBIX. OTAENBI TOJIOBHOTO MO3Tra
MO3BOHOYHBIX KHUBOTHBIX. Pedriekc u pediekTopHas ayra. be3ycioBHbIC U YCIOBHBIC Pe(IICKCHI.

'yMopanbHas perymisiiusi U SHIOKPUHHAS CHCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl HIOKPUHHOM
CHUCTEMBI U UX TOpMOHBL JleiicTBue TropMOHOB. B3auMOCBSI3b HEPBHON M SHIAOKPUHHOW CHCTEM.
I'nmoTtanamo-rumnoduzapHas cuctema.

JemoHcTpanuun
IToptper: U. 11. ITaBnos.

Tabmumer 1 cxemsl: «OmTHOKIETOYHBIE BOJOPOCTIY», «MHOTOKIETOUHBIE BOAOpOCINY», «bakrepum»,
«Ipocreitmme», «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMBl OPTraHOB MO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHne HaceKoMbIX», « [kanu pactenuit», «KopaeBbie cucteMbl», «CTpoeHue cTeds»,
«CTpoeHHe IUCTOBOM MIIACTUHKM», «TkaHU KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurensHas
cucreMa», «KpoBeHocHass cucremay», «JlpixatenbHas cucremay, «HepBHas cuctemayn, «Koxay,
«Mprmeynast cuctema», «BoinenurenpHas cuctemMa», « JHAOKPUHHAS cucTeMa», «CTpOeHHe MBI,
«mmynurer», «KumeunononoctHeley, «(CxeMa TmWUTaHUS pacTeHHiD», «KpOBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHme ruape», «CTpoeHne IutaHapum», «BHyTpeHHee cTpoeHue
oKIeBoro 4epBs», «HepBHas cuctema pwio», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIKaronuxcs», «HepBHas cucrema ntuiy, «HepBHas cuctema wmuiekonurtaromuxy, «HepBHas
cucTema 4enoBekay, «Pedmekcy.

OO6opynoBaHue:  CBETOBOM  MHKPOCKOII,  MHUKPOIpENaparsl  OAHOKJIETOYHBIX  OPTaHU3MOB,
MHUKpOIIpenapaTsl TKaHEH, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIVIOKO)KHX, KHBBIE
9K3EMIUIIPBl KOMHATHBIX DAacTeHUH, repOapuHM pacTeHHH pPa3HBIX OTAEIOB, BIAXKHBIE MpernapaThl
JKUBOTHBIX, CKEJEThl ITO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opy/noBaHue I JEMOHCTPALMM IMOYBEHHOTO M BO3AYIIHOTO MUTAHMS PACTeHMH, paclleIuIeHus
Kpaxmajga M O€NKOB MoJ AeWcTBHEM (pepMeHTOB, O0OpyAOBaHME Ui JEMOHCTPALlMH OMBITOB IO
U3MEPEHHIO JKU3HEHHOW EMKOCTHM JIETKHMX, MEXaHHW3Ma JbIXaTeNIbHBIX ABM)KEHUI, MOJAEIH TOJOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JlaboparopHas pabota «/3yueHnue TKaHel pacTeHUI.
JlaboparopHas pabota «/3yueHune TkaHel KUBOTHBIXY.
JlaboparopHas pabota «/3yueHue opraHoB IBETKOBOTO PACTCHHUSD».
Tewma 10. PazMHOX€HUE U pa3BUTHE OPraHU3MOB

(DOpMI)I Pa3MHOXCHUS OpPraHU3MOB: Oecronoe (BKJ'IIO‘IafI BeFeTaTI/IBHOG) 1 II0JIOBOC. BI/IIH:I Oecrooro
Pa3MHOXCHUA: ITIOYKOBAHUE, CIIOPYJIIALUA, @paFMeHTaHI/IH, KJIOHUPOBAaHHE.

ITonoBoe pa3muoxxkenue. [lonoBreie kieTky, nim rameTsl. Meitos. Ctaann meiiosa. IloBenenne xpomocom
B Mero3e. Kpoccunrosep. buosornueckuii CMbICI Mel03a U IIOJIOBOro mpouecca. Melo3 u ero MecTo B
JKU3HEHHOM IIUKJIE OPTraHU3MOB.

Hpemapoz[HLueBoe pa3BUTHC. I'ameTorenes Y KUBOTHBIX. IlonoBeIC KeIIE3Hl. O6pa30BaHHe " pa3sBUTUC
IIOJIOBBIX KJICTOK. CnepMaToreHe3 1 OOI'CHE3. CTpOGHI/Ie IIOJIOBBIX KJICTOK.



OImI0I0TBOPEHHE W AMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CITOCOOBI OILTOAOTBOPEHHS: HapYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayansHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPTaHH3MOB.
Mopdorene3 — omHa M3 TIaBHBIX MpoOieM sMOpuonornu. KoHueniuss MOp(GOTeHOB W MOIENU
Mopdorenesa. Ctaguu sMOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jisrykn). pobnenue. Tunbl npobieHust.
JeTepMuHNpOBaHHOE W HEIEPMHUHHPOBAaHHOE npolOieHue. bmacryma, Tumbl Omactyn. OcobeHHOCTH
JOpoOJIeHUsT MIICKOTIUTAIOIIMX. 3apOJABIIIEBbIE JUCTKH (TacTpyssiims). 3aKiajgKa OpraHOB M TKaHEH W3
3apOJIBIIICBLIX JIMCTKOB. B3aMMHOE BIUSHHE 4YacTell pa3BHBAIOLICTOCS 3aponbima (3MOpHOHANBbHAS
WHIYKIMS). 3aKiajka IJIaHa CTPOCHHS XHBOTHOTO KaK pe3yNbTaT HEepapXUUIeCKUX B3aMMOJCHCTBUIT
reHoB. BinusiHre Ha SMOpHOHANBEHOE Pa3BUTHE PA3IUUHBIX (DAKTOPOB OKPYIKAIOIIEH Cpesbl.

Poct u pa3Buthe xxuBoTHBIX. [locTamOpuonanbublii epuoa. [Ipsamoe u HenpsiMmoe pazButre. PasButue ¢
MeTaMop(030M y OECHO3BOHOYHBIX W MO3BOHOYHBIX JKMBOTHBIX. bHonorndeckoe 3HaueHHe MpsIMOTO U
HENPSAMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHWE B MpHpoje. THIBI pocTa KUBOTHBIX. DaKTOPHI PETYISAINU
pocTa KMBOTHBIX M uesoBeka. CTaguu TOCTIMOPHOHAIBHOTO Pa3BUTHSL Yy JKUBOTHBIX M 4YeJOBEKa.
[lepuonsr oHTOreHE3a YenoBeka. CTapeHue u CMePTh Kak OMOJOTHYECKHE TPOIIECCHI.

PasmHOXeHue U pazBuTHe pacreHuid. ['ametodut u cnopodpur. Meiio3 B KU3HEHHOM IUKIJIE PACTCHHH.
OO0pazoBanue crop B mporecce Meio3a. ['ameroreHe3 y pactenuit. OIIOJOTBOpPEHHE M Pa3BHTHE
pacTUTENBHBIX OpraHu3MoB. J[BOHHOE OMIOJOTBOpPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHHEe U
pa3BUTHE CEMEHHU.

MexaHU3MBbI peryjsinuu OHTOTCHE3a Y paCTCHI/II‘/'I " ) KUBOTHBIX.
HeMoHcTpaunu
[optpetsi: C. I'. HaBammy, X. [llnemas.

Tabnuiel 1 cxeMbl: «BereraTuBHOE pa3MHOKEHHEY, « THITBI Oecronoro pasMHOXKEHUs», «PazMHOKeHHe
XJIaMAJIOMOHabD», «Pa3MHOXkeHHME O3BIVIEHBD», «Pa3mMHOXkeHHMEe Truape», «Meio3», «XpoMOCOMBD,
«l"ametorenes», «CTtpoeHue SHIEKIETKH U CliepMaTo30uaa», « OCHOBHBIE CTaINH OHTOTeHe3ay, «[Ipsmoe
U HempsMoe pas3BuUTHe», «Pa3Burne Malickoro xyka», «Pa3Buthe capaHum», «Pa3BUTHE JSATYIIKH»,
«/IBOITHOE OIIIOIOTBOPEHHE y IIBETKOBBIX pacTeHH», «CTpOeHHE CEMSIH OAHOAOJBHBIX H JBYIOJBHBIX
pacteHnit», «KW3HEHHBIM LMK MOPCKOM KamycTbl», <«OKH3HEHHBIM LUK MXa», «KU3HEHHBIH LHKI
MaNlOPOTHUKA», «KW3HEHHBIN LUK COCHBD».

OO06opymoBaHMEe: CBETOBOM MHKPOCKOI, MHUKPOTMpENnapaTsl SUIEKIETOK W CIEPMATO30UIOB, MOJICIb
«IuKIT pa3BUTHS JATYIIKI.

Jlaboparophast pabota «/3ydeHne CTPOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOMPENapaTax».
HpaKTI/I‘IeCKaH pa60Ta «BrIsiBNIeHUE IIPU3HAKOB CXOACTBa 3ap011511ue171 IIO3BOHOYHBIX KNUBOTHBIX)».
JlaboparopHas padota «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIINX PACTCHHID.

Tema 11. 'eneTrKa — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPTaHU3MOB

UcTopus cTaHOBIIEHUS U Pa3BUTHS TeHETUKHU Kak Hayku. Paboter . Menpnens, I'. ne ®@puza, T. Moprana.
Poisib oredecTBeHHBIX Yu€HBIX B pa3BuTuu reHetukd. Padoter H. K. Konbuosa, H. . Basunosa, A. H.
benozepckoro, I'. [I. Kapneuenko, 10. A. ®unumiaenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHBIE TEHETHYCCKHWE TIOHATHS W CHMBOJBL. | OMOJOTHYHBIE XPOMOCOMBI, aJUICIBHBIC TEHBI,
aJbTEPHATHBHBIC PU3HAKY, JOMUHAHTHBIN U PEIICCCUBHBIN TPHU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, THCTAS
TuHMsI, THOpuIbl, reHoTun, (eHoTun. OCHOBHBIC METOABI TI'CHETHKH: THOPHIOJIOTUYCCKHUIA,
LUTOJIOTHYECKUM, MONEKYJISIPHO-T€HETUUIECKUI.

JeMoHcTpanuu

[optpetsi: I'. Menaens, I'. ne ®pus, T. Mopraun, H. K. Konsuos, H. U. Basunos, A. H. benozepckui, I'.
M. Kapneuenxo, 0. A. ®dwmmuenko, H. B. TumodeeB-PecoBckmuii.

Tabmuis! 1 cxembl: «MeToIbI TCHETUKINY, «CXEeMBI CKPEIIIMBAHUS.
JlaGopaTtopHas padota «Jpo3oduia kak 00BEKT TCHETUUSCKUX UCCIICTIOBAHUI.
Tema 12. 3aKkOHOMEPHOCTH HACJICACTBEHHOCTH

Monorubpuanoe ckpemmnBanue. [lepBoiii 3akoH MeHenss — 3aKOH €IMHO00pa3usi THOPHUIIOB TEPBOTO
nokonenus. IIpaBuno nomuHupoBanus. BTopoil 3akoH MeHzaens — 3aKOH pacUICIUICHUS MPU3HAKOB.
LluTonornueckue OCHOBBI MOHOTHOPUAHOTO CKpelMBaHus. [ MoTe3a YUCTOTHI raMeT.

AHanuzupyroniee ckpeirBanue. [IpoMexyTOUHBIM XapakTep HacienoBaHus. PacuieryieHne MpU3HaKOB
IIpy HCTIOJIHOM JOMUHUPOBAHUH.

JurnbpugHoe ckpemmBanue. TpeTuii 3akoH MeHaem sl — 3aKOH HE3aBUCUMOT'O HacJIeIOBaHUS TIPU3HAKOB.
[{uTonornueckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHHUA.

CueruieHHOe HaclieoBanue mnpusHakoB. Paborer T. Moprana. CleruieHHOE HacleJI0BaHUE T'€HOB,
HapyIIeHHE CIETICHUS MEX Ty TeHaMH. X POMOCOMHAS TEOPHUS HACTIEICTBEHHOCTH.

I'enetnka momna. XpOMOCOMHBIﬁ MEXaHU3M OIpCACIICHUA I10J1a. AYTOCOMLI 1 TIOJIOBBIE XPOMOCOMBI.
['omorameTHBIN 1 FeTepOFaMeTHBIfI roj1. ['eHeTHyecKas CTPYKTYpa IMOJIOBBIX XpPOMOCOM. HaCJ'IC,I[OBaHI/IC
IMPU3HAKOB, CUCTIJICHHBIX C ITOJIOM.

I'enotun kak wemocTHas cucrtema. [lnedoTponusi — MHOKECTBEHHOE AeWCTBHE reHa. MHOXKECTBEHHBIN
amenu3M. B3aumogeiicTBre HeayutenbHbIX reHoB. KommnementapHocTs. Onucras. [loaumepust.

I'eHeTnyeckuid KOHTPOJb PAa3BUTUSl PACTEHHUH, >KMBOTHBIX M YEJOBEKa, a Takke (U3MOIOIMYECKUX
MPOIIECCOB, TMOBEJCHUS W KOTHUTHBHBIX (yHKIWH. [eHeTHmueckre MexaHW3Mbl CUMOHOIeHe3a,
MEXaHU3MbI B3aUMOICHUCTBHS «XO35MH — MapasuT» U «XO35IMH — MUKpOOMOM». ['eHeTHuecKre acieKThl
KOHTPOJISI U I3MEHEHHS HAacJIeICTBEHHOW MH(OPMAIIMHU B TOKOJICHUSIX KIETOK U OPTaHU3MOB.

JeMoHcTpanuu
IToptpetsr: I'. Mennens, T. Mopras.

Tabmumer u cxembl: «llepBeiii u BTOpoH 3akoHBl MeHnems», «Tpetuit 3akoH MeHmens»,
«Ananuzupyroiiee ckpemuBanue», «HemomHoe aomuHHpoBaHUE», «CIEIUIEHHOE HACIeAOBaHUE
npu3HaKoB y napo3odwmiby, «[enernka monay», «Kapumorum uenoBeka», «KapwoTum apo3o¢huiiby,
«Kapuotun ntunen», «MHOXKECTBEHHBIN ajien3mM», «B3auMoaeicTBIE TEHOBY.

OO06opymoBanue: MOJENb ISl JEMOHCTPAIIUU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHS H
pacIieTuIeHAs TPU3HAKOB, MOJIETh IS JIEMOHCTPAINK 3aKOHA HE3aBUCHMOTO HACIIEIOBAaHUS IMPU3HAKOB,



MOJACIb JUIS JICMOHCTPAIlMHM  CIICTUICHHOTO HACJICIOBAaHUSA IPU3HAKOB, CBETOBOM MHKPOCKOTI,
MuKpornpenapat: «Jpo3oduaay.

[pakTndeckas padota «/3ydeHre pe3yibTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y IPO30(HIBI.
[IpakTrueckas padora «M3ydeHue pe3ynbTaToB JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(DUITBI».
Tema 13. 3aKOHOMEPHOCTH U3MEHUHUBOCTHU

BzaumogpeiictBue TeHOTHIa W cpeapl npu  QopMHpoBaHWH (eHOoTHMa. V3MEHYMBOCTH MPHU3HAKOB.
KauecTBeHHBIE UM  KOJMYECTBEHHBIC TMPU3HAKK. BuUAbl H3MEHUYMBOCTH: HEHACJICICTBEHHAs W
HACJIC/ICTBEHHASI.

MonudukanroHHass U3MEHUUBOCTh. Poib cpepl B (hOPMUPOBAHUH MOTUPUKAITUOHHOW H3MEHUNBOCTH.
Hopma peakruu npu3Haka. Bapuanmonuslid psm n BapuarmonHas kpuas (B. Moranncen). CpoiicTBa
MOIU(DUKAIIMOHHON N3MEHUUBOCTH.

I'enoTunmueckass m3MeHYHBOCTH. CBOHMCTBAa TI'€HOTHIMYECKON W3MEHYHMBOCTH. BHIBI TNeHOTHIIMYECKOU
N3MCHYMUBOCTH. KOM6I/IHaTI/IBHa$[, MYTaHI/IOHHaﬂ.

KomOunaTBHAsS M3MEHUYNBOCTh. Mel03 | MOIOBOW MPOIleCC — OCHOBAa KOMOMHATHBHON M3MEHYUBOCTH.
Pones koMOMHATUBHONH W3MEHYMBOCTH B CO3JAaHMHM T€HETHYECKOTO pazHOOOpasusi B MpeliesiaX OIHOTO
BUJA.

MYTa]_[I/IOHHaSI U3MCHYUBOCTD. BI/IIH:I MYTaHHﬁi TCHHBIC, XPOMOCOMHBIC, T'€HOMHBIC. CroHTa”HHuble U
MHIYLUPOBaHHbIE MyTalMu. SlnepHele M LUTOINIa3Marndeckue myTauud. COMaTH4ecKue U TIOJOBBIE
MyTaluu. HpI/I‘II/IHBI BO3HUKHOBCHUA MYTaHHﬁ. MYTaFCHI)I U HUX BIWAHHC Ha OpraHU3MBIL.
3aKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH TOMOJIOTMYECKUX pSOOB B  HACIEACTBEHHOU
m3menunBoctd (H.W. BaBunog). BHesnepHas 13MeHUINBOCTH W HACIIEICTBEHHOCTb.

ONUreHeTHKa M SIHUICHOMHKA, POJIb SMUTI€HETHYEeCKUX (PaKTOPOB B HACIICAOBAHMU M H3MEHUYMBOCTH
(EHOTHITNYECKUX TIPU3HAKOB Y OPTaHU3MOB.

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

Tabmuiel U cxembl: «Buabl u3MeHYHBOCTHY, «MoOaU(HUKaMOHHAS M3MEHYMBOCTEY», «KoMOMHATHBHAsS
U3MEHYUBOCTBY, «Meio3y, «OmnonorBopeHue», «l'eHeTnueckne 3abosieBaHMS 4YeNOBEKa», «Buuel
MYyTaLuii».

ObopynoBaHue: >XKuBble M TepOapHbBIe 3K3EMIULIPhl KOMHATHBIX pPacTeHUH, pucyHku (Qotorpadun)
JKUBOTHBIX C PA3IMYHBIMU BUJIAMH H3MEHUYHUBOCTH.

JlaGoparopnast pabota «MccnenmoBaHune 3aKOHOMEPHOCTEH MOAW(PUKALMOHHOM HM3MEHYHBOCTH.
IIocTpoeHne BapualmOHHOIO psiia U BAPUALMOHHOW KPUBOI».

IIpakTudeckas pabora «MyTanuu y Apo30Quiibl (Ha TOTOBBIX MHKPOIIpENaparTax).
Tema 14. I'eHeTnka 4yeaoBeka

KaproTtun genoBeka. MexayHapoaHas IporpaMMma HCCIeOBaHUS TeéHOMa YeIoBeKa. MeToapl N3ydeHUS
TEHETHKH  YeJOBEKa: TI'CHEaJOrMYecKud, OJNU3HEIOBBIH, I[IMTOTEHETHYECKUH,  MMOMYJISIMOHHO-



CTaTHCTUYECKHH, MOJEKYIsIpHO-TeHeTHYecKiil. COBpeMEeHHOE OmNpe/esieHue TeHOTHITA: TTOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpPOBaHME, B TOM uucie ¢ nomomipio I[II[P-ananuza. HacneactBeHHbie
3a00JieBaHUsl YeNOBeKa. [ eHHBIE M XPOMOCOMHBIC OOJIE3HHW YelIOBEKa. BOJIe3HW C HACIEICTBECHHON
MIPEIPACIIONIOKEHHOCThI0. 3HA4YeHHEe METUIIMHCKOH TEeHEeTHKM B MPEJOTBPAIlEHUH U JICYCHUH
TeHeTHYECKUX 3a00JIeBaHUI YeloBeKa. MeIUKO-TeHETUIECKOe KOHCYIbTHpOBaHHe. CTBOJIOBBIC KICTKH.
[loHsITHE «TEHETUYECKOro Tpy3a». DTHYECKUE AacCHeKThl WCCIICOBAHUN B OOJACTH PEIAKTUPOBAHUS
T€HOMa ¥ CTBOJIOBBIX KJIETOK.

I'enerndeckue (GakTOPHI MOBBHIIIEHHON YYBCTBHUTEIHHOCTH YeNIOBEKa K (DM3MUECKOMY M XHUMHYECKOMY
3arps3HEHUIO OKPYIKAIOMIel cpebl. | 'eHeTnaeckas mpeapacioioKeHHOCTh YeJI0BeKa K IMaTOIOTHSIM.

JlemoHcTpanuun

Tabmuiel u cxembl: «KapuoTtun uenoBeka», «MeTOJbI U3YUCHUS TEHETHKH 4YeloBeKa», «I eHeThueckue
3a00JIEBAHNS YEIIOBEKAY.

[IpaxTrueckas padora «CocTaBIeHHE U aHAIH3 POJIOCTIOBHOM.
Tema 15. Cenexuust opraHU3MOB

HomecTukauusa W ceiekuus. 3apoxIeHHe cenekuuu u aoMectukanuu. Yuenne H. W. BaBunosa o
LleHTpax MPOUCXOMKACHUS U MHOT00Opa3ms KyJIbTYPHBIX pacTeHuil. Poib celekuun B CO3JaHUN COPTOB
pacTeHuil U nopoj KUBOTHBIX. CopT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKHUX PSAAOB B HACIEACTBEHHOM
u3menurBocty H. Y. BaBuiiora, ero 3HaYeHHE 1151 CEJICKIIMOHHON paOOTHI

Mertonsl cenmeknrOHHON paboThl. VCKyCCTBEHHBIM OTOOp: MAacCOBBIH W HWHIWBUAYANBHBIH. OTambl
KOMOWHAIIMOHHOHN cenekiuu. lcnpiTaHue mnpou3BoauTeNied Mo moToMcTBY. OTOOp MO TI'eHOTUIY C
MTOMOIIIBIO OIIEHKH (PEHOTHITA TOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ ToMoIbi0 aHanm3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaawanyioHHBIN W XUMHUYECKHUMA
MyTareHe3 Kak HCTOYHUK MyTallMid y KyJIbTYpPHBIX (hOpM OpraHuzMoB. Mcronp3oBaHHE T€HOMHOTO
penaKkTUpoBaHUs U METONOB pekoMmOuWHaHTHRIX JIHK nns momydeHus MCXOgHOTO Matepuana jis
CEIICKIIHH.

[Monyuenue nonuIuionI0B. BHyTpuBHIOBas rubpumuzanus. BIM3kopoACTBEHHOE CKpeUIMBaHUE, HIIH
uHOpuauHr. HepoacTBeHHOe cKpeuMBaHue, WM ayTOpUAMHI. l'€Tepo3uc W €ero NpPUYMHBL
Hcnonb3oBanme rereposuca B cenekiun. OtnanéHHas rubpuamzanus. [Ipeomonenue Oecrumoaust
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKITUN PACTCHUN U KUBOTHBIX. «3€lIEHAS PEBOIOIU.

CoxpaHeHHEe M W3yYE€HHE T€HETHYECKHX PECypCcOB KYJIbTYPHBIX PAaCTEHHMM M WX AMKUX POAWYEH s
CO3J1aHHs HOBBIX COPTOB M THOPHIOB CEIBCKOXO3AHCTBEHHBIX KyNbTyp. M3ydeHue, coxpaHeHHE H
YIPaBIEHUE T€HETUYECKHUMH PECYpCaMH CEIbCKOXO3SMCTBEHHBIX M MPOMBICIOBBIX KHBOTHBIX B LENAX
YIIYUILICHHS] CYIIECTBYIOIIMX U CO3/IaHHs HOBBIX IOPOJ, JUHHUI U KPOCCOB, B TOM YMCIIE C IPUMEHEHUEM
COBPEMEHHBIX METOJI0B HAYYHBIX UCCIIEAOBAaHUH, IEPEOBBIX HAECH U NEPCIEKTUBHBIX TEXHOJIOT .

HeMoHncTpannu

Ioptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapreuenxo, I1. I1. Jlykpsanenko, b. JI. Acraypos, H.
Bbopinoyr, 1. K. benses.



Tabmumel w1 cxembl: «lleHTpBl TPOMCXOXKIACHHA W MHOT000pasusi KyIbTYypHBIX PpACTeHHI», «3aKoH
TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHONH HM3MEHUMBOCTH», «Metompl cemekuumy», «OtaanéHHas
rudpuanzanus», «MyTtareHesy.

Jlaboparophast pabota «/3ydeHne copToB KyJIbTYPHBIX PACTEHHH U MOPOJ] TOMAIIHUX KHUBOTHBIX).
JlaboparopHas pabota «/3yueHne MeTOIOB CeNEeKIINN PACTEHHIN.
[Tpaktuueckas pabora «[IpuBuBKa pacTeHuUi».

Oxckypcusi «OCHOBHBIE METOABI U JTOCTIXKCHUS CENICKIIMU PACTCHHUM M KMBOTHBIX (HA CENEKIMOHHYIO
CTaHIIMIO, TUNIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN yYaCTOK, B TETUNIMYHOE XO3SHMCTBO, B J1a00OpaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BroTeXHOIOT U U CHHTETHYECKAs OMOIOTUs

OOBEKTHI, UCTIONB3yEeMbIe B OMOTEXHOJIOTHH, — KIIETOUYHBIC U TKAHEBBIC KYJIbTYpPBl, MUKPOOPTaHU3MBI, UX
XapakTepucTuKa. TpaguuuoHHas OHOTEXHONOrWs: XJIeOONEeueHHEe, TMOJNyYeHHE KHCIOMOJIOYHBIX
MPOAYKTOB, BHHOIENHUE. Mukpobuonoruueckuii cuare3. OOBEKTH MHKPOOHOIOTHYECKUX TEXHOJIOTHH.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHue TeXHOIOTUI U HHCTPYMEHTOB IIEJICHANIPABICHHOTO0 U3MECHEHHUS 1 KOHCTPYUPOBAHHSI TEHOMOB C
LEbI0 MONYYEeHHsT OPraHM3MOB M HX KOMIIOHEHTOB, COJACP)KAIMX HE BCTPEYAIOLIMECS B IMPUPOJC
OMOCHHTETHYECCKHE Y TH.

Krnerounast mrxeHepusi. MeTonsl KyJIbTYphl KJIETOK W TKaHEW pacTeHWH W JKMBOTHBIX. KpmoOaHKwW.
Comaruueckasi THOpUAM3aLUs U COMAaTHUECKUil aMOpuorenes. Vcnoap30BaHnE TAILIOUIOB B CEIEKIUU
pacrenuil.  [lomydeHue  MOHOKJIOHANBbHBIX  aHTUTeNn. lcmonb3oBaHME  MOHOKJIOHAJIBHBIX U
MOJIMKJIOHANBHBIX aHTHUTEN B MEAULUHE. MICKyCCTBEHHOE OIIOAOTBOPEHUE. PEKOHCTPYKINS SHLEKIETOK
M KJIOHUPOBAaHME >UBOTHBIX. MeTOJ TpaHCIJIAaHTALMK SAEp KIETOK. TEXHONOTMH O3/0POBJICHHUA,
KyJIbTUBUPOBAHUS 1 MUKPOKJIOHAILHOTO Pa3MHOKEHHUS CEIbCKOX03HCTBEHHBIX KYJIBTYP.

XpoMOCOMHass W Te€HHas HHXEHepusa. VICKyCCTBEHHBIM CHHTE€3 TI€Ha U KOHCTPYUPOBAHME
pexomOuHanTHeIX JIHK. Co3manue TpaHCreHHBIX OpraHu3moB. JIOCTIKEHHS M MEPCHEKTHBBI
XPOMOCOMHOH M TEHHON MHKEHEPUHU. DKOJIOTUIECKUE U ITUIECKUE ITPOOIEMBI TeHHOW HHKECHEPHH.

Meguiackue  OMOTEXHOJIOTHH. [loctreHomHass  nudpoBas  MemWUIIUHA. III[P-guarnocruka.
MeTabomoOMHBINA aHANN3, TEHOIICHTPUYECKUNM aHAW3 MPOTEOMa YEIOBEKA JJIs OIEHKH COCTOSHHUS €Tro
3M0poBbs. lcronmp30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OnmowmkeHepus s
pa3paboTku (PyHIAaMEHTAJIbHBIX OCHOB MEIUIIMHCKMX TEXHOJOIHM, CO3/aHUs KOMILUICKCHBIX TKaHEH
COUETAaHWEM TEXHOJIOTUH TpEXMEpHOro OWONpHHTHHTa W cKaddonguHra s pemeHus 3aaad
MEPCOHATTM3UPOBAHHON METUIIUHBI.

Co3maHue BEKTOPHBIX BakKUUH C LENbI0 OOECTIeYeHUs] KOMOWHHUPOBAHHOW 3allUTHl OT BO30yauTenei
OPBH, ycTaHOBIIEHHE MOJICKYJSIPHBIX MeXaHH3MOB (yHknunonupoBanus PHK-conmepxkanmx Bupycos,
BBI3BIBAIONINX 0c000 OmMacHbIe 3a00JIeBaHNs YEIOBEKA U )KHBOTHBIX.

HeMoHncTpannu

Tabmurel u  cxembl:  «VIcronb30BaHWE MHUKPOOPraHU3MOB B MPOMBIIUIEHHOM —ITPOU3BOCTBEY,
«Knerounas unxxenepus», «I'eHHas HHXXEHEPUS».

JlaboparopHas padota «3ydeHne 00bEKTOB OHOTEXHOJIOTHUIY.



[pakTndeckas padota «[lomydeHne MOJIOYHOKHCIIBIX TIPOTYKTOBY.

Okckypcusi  «bHOTexHONOrMsT — BaKHEWIIas TPOM3BOAUTENBHAS CUJIa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTHUECKOE TTPOHU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHrie U pa3BUTHC YBOJIIOITMOHHBIX MPEACTABICHUH B OHOIOTHH

OpomonionHas teopust Y. [dapsuna. Ilpennocsuiku BO3HUKHOBEHUS AapBUHM3MA. JKU3Hb U HaydHas
nesitenbHocTh Y. JlapBuHa.

JBokymie cuibl 3Boioiuk BUaoB 1o Y. JlapBuHYy (BBICOKAass HMHTCHCHBHOCTH Pa3MHOMXKEHUS
OpPraHM3MOB, HACICICTBEHHAs H3MCHYMBOCTh, OOppOa 3a CYIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTrdeckoi Teopun oo (CTI). HelitpansHast Teopus sBomonnn. CoBpeMeHHas
9BOJIIOIIMOHHAsT OMOJNIOTHs. 3HAUYECHUE DBOJIOIMOHHOW TEOpUH B (POPMUPOBAHHUM €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa.

JeMoHncTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. apsun, C. C.
Uetsepuxos, W. U. lImansraysen, Ix. Xomnneiin, J. K. benses.

Tabmuuer n cxemsl: «Cucrema sxkuBoii npupoasl (o K. Jlunnew)», «JlecTHHNa XHMBBIX CYIIECTB (IO
Jlamapky)», «MexaHu3M (HOpMHUPOBAHUS NPUCIIOCOOTICHUH y pacTeHMH M >KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsuss Y. lapeunay, «Haxonku Y. JlapBuna», «DopMbl 60pbOBI 3a
cymiectBoBanue», «llopoabl romybOeir», «MHoroodpasue KyiabTypHBIX (opM KamycTe», «llopomasl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuaoB (1o Y. JlapBuny)», «CxeMa COOTHOLICHHUS
JBYKYIIMX CHJI 3BOJIOIUI, «OCHOBHBIE MTOJIOKEHUSI CHHTETHYECKON TEOPUHN IBOITIOIUID.

Tema 2. MukpoaBoJroLust 4 €€ pe3yJbTaThbl

Ilomynauusa Kak >IeMEHTapHas e€IWHUIA 3BOMIONUH. COBPEMEHHBIE METOMbl OLEHKH T'€HETHYECKOTO
pasHooOpa3uss M CTPYKTypbl mnomyisiuuil. M3meHenue reHodoHAa MOMyJSIMU Kak 3JIEMEHTapHOe
IBOJIIOIIMOHHOE SIBJICHNE. 3aKOH reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (aKkTOphl (ABMXKYIIUE CHUJIBI) 3BONIONMHA. MyTalMOHHBIA mporecc. KomOMHaTHBHAS
W3MEHYMBOCTh. J{peiid reHoB — cilydaliHble HEHANPABICHHbBIC M3MEHEHHUS YacTOT ajlIeJICH B IMOMYJISLIHSIX.
Oddexr ocHoBatens. Dddext OyThIIOYHOTO ropibimka. CHIKEHHE T€HETHYECKOro pPa3sHOO0Opas3us:
npuiuHel U cienctBus. [Iposinenue addekra apeiiha reHoOB B OOJBIIUX M MAIBIX IOMYJISIHSIX.
Murpaunu.  Wzonmsuust  momynsinuid:  reorpadudeckas  (IpOCTpaHCTBEHHast),  OMOJOrMyeckKas
(pempoayKkTrBHAsN).

EctectBenHbIi 0TOOp — HanpaBisromuii haktop sBotonnuu. GopMbl ecTecCTBEHHOT0 0TOOpa: JBUKYIIUH,
CTAOWIM3UPYIOMINN, pa3phIBAOMUN (IM3pyNTUBHEIN). [lomoBO# 0TOOpP. BO3HMKHOBEHHWE W JBOJIOLHS
COIIMAJIBHOTO MTOBEJCHUS )KUBOTHBIX.



[Iprcroco0IeHHOCTh OPTaHU3MOB KaK pe3yNbTaT MUKPOIBOMIONHNH. BO3ZHHUKHOBEHHE MIPUCTIOCOOIEHUH ¥
OpraHm3MoB. ApoMop}o3sl H HaHOaganTanMH. IIpuMepsl MPHCIOCOONICHWH Yy OpPraHHu3MOB:
Mopdosiornyeckue,  QU3HUOJIOTHUCCKUAC,  OMOXMMUYECKUe,  moBelcHueckue.  OTHOCUTEIBHOCTh
MIPHUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xputrepuum u crpykrypa. BumooOpa3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOIUH. M3omsaims —
KITFOUeBOi  (pakTop BHAooOpaszoBaHus. Ilytm © cmocoOsl  BUAOOOPa30BaHWS: aJUIOMATPHUIECKOE
(reorpaduueckoe),  CHUMIIATpUYECKOE  (IKOJIOTHYUECKOE),  «MTHOBEHHOE»  (NOJUILTIOMIU3AIINS,
rudpuau3anys). JJTUTenbHOCTh 3BOIOIUOHHBIX TIPOIIECCOB.

Mexanu3mbl GopMUpOBaHUS OMOJIOTHYECKOTO pa3HOO0pasusl.

Ponp »BOMIOIIMOHHON OWonoruu B pa3pabOTKE HAY4YHBIX METOJOB COXPAaHCHUS OMOpa3HOOOpasusl.
MUKpO3BOTIONHS U KOIBOJIIOLUS TAPA3UTOB U MX X035¢B. MeXaHU3Mbl (POPMHUPOBAHUS YCTOMYUBOCTH K
aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEl.

HeMoHcTpauuu
Ioptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmumer 1 cxembl: «MyTanMoHHAsT M3MEHYMBOCTBY», «llomymsimonHas cTpykTypa Bumay, «Cxema
NposiBJIcHUs 3aKoHa Xapau—BanuOepra», «JIBHKyIIHUe CHIIBI SBOJIOLNUNY, «DKOJIOTHYECKAas WU30JIALHUS
MOTTYJIANIAN ceBaHCKOU (popenm», «I'eorpadnyueckast M0 TNCTBEHHHUIIB CHOMPCKON U JINCTBEHHUITBI
Jaypckoi», «llomynsunoHHbIE BOJHBI UYWCIEHHOCTH XWITHHUKOB M KepTB», «Cxema jaencTBus
€CTeCTBEHHOTr0 0TOopay, «Dopmbl OOpHOBI 3a CymiecTBOBaHWEY», «WHAyCTpHaIbHBIA METaHH3M,
«Kusple uckomnaemelie», «I[IoKpOBUTENBCTBEHHAs] OKpacKa >KUBOTHBIX», «lIpemynpexparomas okpacka
KUBOTHBIX»,  «Dusnonorndyeckue  amantauumn»,  «[IpucmocobleHHOCTs  OpraHm3MoB o€
OTHOCHUTENBHOCTEY, «Kputepun Buma», «Buabl-nBoitHUKNY, «CTpykTypa BHAa B mpupoae», «CrnocoOs
BUo0OpaszoBanusy, «I['eorpaduyeckoe BHmooOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUJI000pa30BaHUE BUJOB CUHUID, «[lomuruionabl pactenuit, «KamycTHO-peeuHbIi THOPUIY.

ObopynoBanue: repbapuy pacTeHWi, KOJUISKIIMM HACEKOMBIX, dydella NTHII M 3Bepeil ¢ mpuMepaMu
PasINYHBIX NPHUCIIOCOOJICHUH, dydena NTHUL M 3Bepeil pasHbIX BUAOB, repOapuu pacTeHUH OJIM3KUX
BUIOB, 00Pa30BaBIINXCA PA3TMYHBIMHU CIIOCOOAMH.

JlaGoparophast paboTta «BbIBIeHNE H3MEHYUBOCTH Y 0CO0EH OJHOTO BHIIAY.

JIabopaTopHas padota «IIprcrnocobaeHust OpraHu3MOB U UX OTHOCHUTEIIbHAS LIEJIECO00PA3HOCTHY.
Jlaboparophas pabora «CpaBHEHHE BUIOB 110 MOP(HOJIOTHYECKOMY KPHTEPHUIO).

Tema 3. MakpoaBostolust v €€ pe3yJIbTaThl

MCTOZ[BI H3Yy4YCHUSA MAKPO3BOJIOIUU. [TanconTonornueckue MCTOJbl U3YYCHUS 3BOJJIIOLIUU. HepeXO,Z[HBIC
(bOpMLI n (bHHOFeHeTI/I‘{CCKI/Ie pAAbBI OPpTraHU3MOB.

buoreorpaduieckre MeTo bl n3ydeHus 3Bononnd. CpaBHeHHE QIIOpHI U (payHbI MATEPUKOB U OCTPOBOB.
Bbuoreorpaduueckue obnactu 3emin. BUAbI-OHAEMUKH U PEIIUKTHI.

3M6pI/IOHOFI/I‘{CCKHe u CpaBHI/ITeJ'ILHO-MOp(bOJ'IOFI/ILICCKI/IC MCTOJAbl U3YYCHUA 3BOJIFOLHH. I'eneTnueckue
MECXAaHU3MBbI OJBOJIIOIMKW OHTOICHEC3a W IIOABJICHHUA JOBOJJKOIIMOHHBIX HOBIICCTB. T'omonornunnsie u
AHAJIOTUYHBIC  OpraHbl. P YAUMCHTAPHBIC  OpraHbl W ATaBU3MBbI. MOJ'ICKYJ'IﬂpHO-FeHeTI/I'{eCKI/Ie,



OMOXMMHYECKHE U MaTeMaTHYeCKHe METOJIbI M3ydeHUs IBOJIONNH. [ oMonorudnsie rensl. CoBpeMeHHbBIE
METOJIBI TOCTPOCHUS (PHIIOTEHETHUECKUX IEPEBbEB.

XpOMOCOMHLIe MyTalluu 1 3BOJIFOLIUA TCHOMOB.

OO6u1re 3akoHOMEpHOCTH (TIpaBuJia) sBoronuu. [IpuHuun cmensl pyHKuin. HeoOpaTuMOoCTh SBOIONHY.
AnantuBHas paguanusi. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOLIUH.

JeMoHcTpanuu
Ioptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mronnep, 3. ['ekkens.

Tabmumel 1 cxembl: «DHUIOTEHETHYECKUH Psf JIOMIAnn», «APXEONTEPHKC», «3Bepo3yObie SIIEephD»,
«Creronedannr», «Punnodure», «CeMeHHbIC MaOpOTHHKMY», «buoreorpaduveckue 30HBI 3eMiIH»,
«[peiid koHTHHEHTOB», «PemukThl», «HauanpHble cTaauyd SMOPUOHANLHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «"'OMOJIOTUYHBIC U aHAJIOTHYHBIE OPTaHbD», «PyIUMEHTBI», « ATaBU3MBD», «XPOMOCOMHBIC
HAOOpBl 4YeJIOBEKa M IUMIMaH3e», «[JlaBHbIC HAIMpPaBIICHUS 3BOIIOIUHY, «OOIIHe 3aKOHOMEPHOCTH
SBOJFOIIHN.

ObopynoBanue: KOJUIEKIMH, TIepOapuu, MYyJSDKM HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJIDKH
TOMOJIOTMYHBIX, aHATIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKLIUN HACEKOMBIX.

Tema 4. [IpoucxoxxIeHUE U pa3BUTHUE )XKU3HU Ha 3eMJie

Hayunbie THIIOTE3bI MPOMCXOXICHHUS XKH3HM Ha 3emie. AOuoreHe3 W maHcrnepmus. JloHaydHbIe
NPEACTABICHUS O 3apPOXKICHUH KU3HU (KpeauroHu3M). ' nnoresa MOCTOSHHOTO CaMO3apOXKICHHS KU3HU
u eé¢ omposepxkenue onbitamMu @. Pemm, JI. Cnamnmanmanu, JI. Ilactepa. [IpomcxoxneHue >XKU3HH U
acTpOOHOIIOTHSI.

OcHoOBHBIE 3Tallbl HeOpraHuyeckon 3Bostonnu. IlnanerapHas (reosorudeckas) 3BONOLKSA. XUMHUECKas
3BOIIONIMSA. AOHOTEHHBI CHHTE3 OpraHMYECKUX BellecTB U3 Heopranmdeckux. Omeir C. Mumnepa u I
HOpu. O6pazoBanue monuMepoB u3 MoHoMepoB. KoarepsatHas rumnote3a A. M. OmnapuHa, TMmoresa
nepuuHoro OynboHa [Ix. XonpgeiiHa, reHermueckas rumote3a I'. Mémrepa. Pubosumser (T. Uek) u
runotesa «mupa PHK» Y. I'nnbepra. ®opMupoanue MeMOpaH U BOSHUKHOBEHHE IPOTOKJIETKH.

HCTOpI/IH 3emi u METOJBI €€ HU3y4YCHHH. HckonaemMelie OpraHn4eCKUC OCTATKH. reOXpOHOJ’IOFI/ISI u eé
METOBI. OTHOCHUTENIbHAS W a0CONIOTHAS reoOXpOHOJIOTUs. FeOXpOHOJ’IOFI/I‘IGCKaﬂ IKajIa: 50HbI, JpBhI,
IMEPUOJbI, DTTOXH.

HauanbHele 3Tambsl opraHuuecKod HBONIONMHU. [losIBIIEHHE W DBONIONUS TEPBBIX KIETOK. IBOIIOIUS
MeTabonan3Ma. Bo3HHKHOBeHHE TIEpBBIX dKocrcTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KakK aHaJjior
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIuThL. [IpoKaproTHI M D YKapHUOTHI.

[IpoucxoxneHue 3ykapuot (CUMOHOTeHe3). DBOIIOIMOHHOE MTPOUCXOXKIEHIE BUpYCOB. [Iporcxoxnenue
MHOT'OKJIETOUHBIX OpPTraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOUYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONMU BHICHIMX pacTeHuil. OcHOBHBIE apoMopdo3sl pacteHuid. Beixon pactenuit
Ha cymy. llogBneHne CHOpPOBBIX pacTeHWH W 3aBoeBaHMe WMH cymd. CeMeHHbIE pacTeHUs.
IIpoucxoxneHne NBETKOBBIX PaCTEHU.

OCHOBHBIE 3TaIlbl 3BOJIIOIUH KMBOTHOIO Mupa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. BeHjckas ¢ayHa.
KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX THUNOB. [lepBbie XOpIoBbIe )KUBOTHEIE. JKI3HBL B BOJE.
OBOJIOIUS T03BOHOYHBIX. [Iporcxoxkaenne ampuOmii u pentuiuii. [IporcxoxkaeHre MICKOUTAIONINX U



null. [IpuHiun kmodeBoro apomopdosza. OcBoeHre GeCrIO3BOHOYHBIMY W TIO3BOHOYHBIMHU JKUBOTHBIMH
CyIIIH.

PazButre >xu3HN Ha 3emile IO dpaM W TEepHoAaM: apXel, MPOTepo30M, Maeo30l, Me30301, KaWHO30M.
OO01mas xapakTepuCTUKa KJIMMaTa U TE€OJIOTMYECKUX mpoiieccoB. [losBICHME W pacIBET XapaKTEPHBIX
OpraHu3MOB. YTJIe00pa30BaHUE: €0 YCIOBYS U BIMSIHHUE HA Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BbIMHpaHHS — SKOJOTHMYECKHUE KPH3UCHI NpoNuioro. [IpyuuHBI M CHEICTBUS MacCOBBIX
BEIMUpaHuii. COBpEMEHHBI DKOJOTHYCCKUI KpH3HC, ero ocobeHHocTd. IIpobrmema coxpaHeHUsS
OmopazHoobOpasms Ha 3emIIe.

CoBpemeHHasi cuctemMa opraHmdeckoro mupa. llpwHImume!r kmaccupukanuu opraHu3MoB. OCHOBHBIC
CHUCTEMAaTUYECKUE TPyl OPTaHU3MOB.

JemoHcTpanuun

[Moptpetsr: @. Penu, JI. Cnamnanmnanu, JI. Ilactep, . 1. MeunukoB, A. V. Onapun, x. Xonnex, I
Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u  cxempr: «Cxema ombita @. Pemm», «Cxema omsita JI. ITlactepa mo wu3ydeHUrO
caMo3apoXKIeHus KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHU4eCKOU 3BOTIOLUNY,
«["eoxpoHonoruyeckas mkanay, «HadanpHple 3Tanbsl OpraHU4ecKoi 3Bosonum», «CxemMa oOpa3zoBaHUs
9YKapuoT myTéM cumOuorenesa», «Cucrema XuBOH mpuponbl», «CTpoeHHue BHUpyca», «ApoMopdo3sl
pactenuii», «Puanodure», «OIHOKIETOYHBIC BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH», «MXH»,
«[Tanopotaukuy», «l'ogoceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHuil», «Cxema pa3BUTUA
JKUBOTHOTO MHUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmey, «Kumeunononoctasie», «llmockue
yepBu»,  «Unenucronorue»,  «PwiObl»,  «3emHOBOmHBIEY»,  «[IpecMmbikatomuecs»,  «lITUIbDY,
«Munekonurawimuey», «Pa3Butue Ku3HU B apXeHUCKOH 3pe», «Pa3BUTHE KU3HU B IMPOTEPO3OKUCKOU 3pey,
«Pa3BuTHE XU3HU B NAJICO30MCKON 3pey», «Pa3BUTHE KM3HU B ME3030MCKON 3pe», «Pa3BUTHE KU3HU B
KaiiHO301cKOM 3pey, «CoBpeMEeHHAast CUCTEMa OPTaHUYECKOTO MUPAY.

O6opymoBanue: repOapuu PaCTCHUA PA3THYHBIX OT/EIOB, KOJJICKIIMA HACEKOMBIX, BIIAXKHBIC TIPETapaThl
JKUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMU HMIJIOKOXHX, CKEJIEThl TTO3BOHOYHBIX JKUBOTHBIX, Yydelia
NTHIl U 3Beped, KOJUICKIIUH OKAMEHENIOCTEH, MONEe3HbIX UCKOMAEMBbIX, MYJISKH OPTaHUYeCKUX OCTATKOB
OpraHU3MOB.

Bupryanbnass mabopartopHas pabora «MopenupoBaHue omnbIToB Mmmiepa—tOpu mo u3ydeHuro
aOMOTeHHOTO CHHTE3a OPraHMYECKUX COCTUHEHUH B TIepBUYHON aTMocdepe».

JlabopaTopHas pabota «/3yueHne 1 onrcaHue UCKONAeMbIX OCTATKOB JPEBHUX OPraHU3MOBY.
IIpaktuueckas padora «M3yueHne ocoOOEHHOCTEH CTPOCHUS PACTEHUH Pa3HbBIX OTAEIOBY.
[Ipaktrnueckas padota «M3yueHre ocoOEHHOCTEH CTPOSHHS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. [Iporcxox1eHNE YEIOBEKA — aHTPOIIOTEHE?

Pazneinsl u 3aaun anTponosiorud. Mero/ibl aHTPOIOJIOT UH.

CraHoBJICHHE Hpe,I[CTaBJ'IeHI/Iﬁ 0 MPOUCXOXKJACHUHN YCIJIOBCKA. Penurno3nnie BO33pCHUA. COBpeMCHHBIe
Hay4YHbIC TCOPUH.



Cxo/icTBO 4enoBeka ¢ )XKUBOTHBIMU. CHCTeMaTHdecKoe MoJioKeHHe denoBeka. CBUIETENbCTBA CXO/ICTBA
YyeloBeKka C OKWBOTHBIMH: CpPaBHUTENBHO-MOp(doIormueckue, 3MOpHoNorndeckue, (U3NO0I0ro-
OMoxuMHUYeCKue, ToBeAcHUecKre. OTIMYMS 4YeNOBeKa OT JKUBOTHBIX. [IpAMOXOXKIACHHWE M KOMILICKC
CBSI3aHHBIX C HAUM MPHU3HAKOB. Pa3BUTHE TOIIOBHOTO MO3Ta M BTOPOH CUTHAIBHOM CHCTEMBI.

HBwkyme cuibl  (GakTopbl) aHTpomoreHesa: OHonornueckue, counuanbHeie. CoOTHOLICHHE
OMOJIOTHYECKHX U COMMATBLHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM aHTpoOIoreHe3a. PaHHue dYemoBexkooOpazHble 00e3bJHBI (TIPOKOHCYINBI) M PAaHHUE
TTOHTU/IBI — OOIITHe PEIKN YEI0BEKOOOPa3HBIX 00€3bsH U JIIOEH. ABCTPAJIONUTEKH — IBYHOTHE TIPEIKA
mojel. YenoBek yMelbli, IEpBbIE U3TOTOBICHUSA OPYIHUH TpyJa. UernoBeK NPSMOXOMSINUNA U NEPBBIA
BBIXOJ JIOACH 3a mpemensl AQpuku. UenoBek rermennOeprcKuii — oOmuid MpeaoK HeaHIePTaTbCKOTO
YeloBeKa M 4YelloBeKa pa3yMHOro. UenoBek HeaHAEpPTaJIbCKMH KaK BHJ JIIOJEH XOJOJHOro KiIMMara.
YenoBek pa3yMHBIN COBPEMEHHOI'O TUIA, JEHUCOBCKUI YEIOBEK, OCBOEHHE KOHTMHEHTOB 3a MpeleIaMu
Adpuxu. [TareoreHeTnka 1 majcoreHOMHKA.

OBOJIONMS COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBIN OTOOp B MOMYJAIMSIX YeloBeKa. MyTalMOHHBIN
nporecc u monmuMopdusM. [lonymsmuonHbe BOHEL, Apeiid reHoB, Murpanus u «3((EeKT OCHOBATENS» B
MOMYJISIIHUSAX COBPEMEHHOTO Y€I0BEKa.

Uenoseueckue packl. Ilonstue o pace. bonpmme pacel: eBporeouanHast (eBpasuiickas), aBCTpalo-
HEeTrpouiHas (PKBaTOpHAIbHAs), MOHIOJIOMIHAS (a3MaTCKO-aMepuKaHCKas). BpeMs m myTu pacceneHus
yeloBeka Mo MmiaHere. EauHCTBO dyenmoBeueckux pac. HaydHasd HecoCTOSATENbHOCTh pacHu3Ma.
[IpucnocoOIeHHOCTh YeNIOBeKa K Pa3HBIM YCJIOBUSAM OKpY)Karolled cpeipl. BiusHue reorpaduueckoit
cpensl U apeiida reHoB Ha MOP(OIOTHIO M (PH3HOIOTHIO YEeIIOBEKa.

MexaucUUIIMHapHbIe  METOAbl B (U3MYecKoi (OMOJOrMYecKoil) aHTPONONOTHH. DBOJIOLMOHHAS
AHTPOIIONIOTHS W TAJCOAHTPOIOJOTUS YEIOBEYECKUX MOMYISIiA. buoconuanbHele MCCIeIOBaHUSL
HpUPOJIBI YesoBeKa. MccnenoBane KOIBOMOIH ONOTOTHYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JeMoHcTpanuu
optpetsi: Y. Japsun, JI. Jluku, 4. A. Porunckuii, M. M. I'epacumos.

Tabmuiel U cxembl: «MeTonbl aHTpomnojoruu», «[0J0BHOM MO3r uenoBeka», «YenoBekooOpa3Hbie
00e3bstHBIY, «CKelleT YernoBeKa W CKeNeT IMUMIaH3e», «PyauMeHTH U aTaBH3MBD), «/IBHOKYIIHE CHITBI
AHTPOIIOTCHE3a», « IBOJIOIMOHHOE APEBO YEIOBEKAY, «ABCTPAIONMUTEKY, «UemoBeK yMenbIity, «HemoBek
MPSMOXOAIINIY, «JleHucoBckuii yenoBek» «Heannmeptanpup», «KpomanboHIby, «IIpeakn denoBekay,
«JTansl SBOIIOLHUHU YelloBeKay, «Packl yenoBekay.

ObopynoBaHue: MyJSDKM OKaMEHENOCTEH, NPEAMETOB MAaTepUaIIbHONW KyJIbTYphl NPEIKOB YeJOBEKa,
penpoaykiuu (dhotorpaduu) KapTHH ¢ MA(POITOTHUESCKUMHI U OMONEHCKUMHA CIOXKETaMHU TPOUCXOXKICHUS
4enoBeKa, (oTorpaduu HaXOJOK MCKOMAEMbBIX OCTATKOB YEIOBEKAa, CKEJIET 4YelOBEKa, MOJETb depera
YeNoBeKa M yeperna IIMMIIaH3€, MOJENb KUCTH YeJOBeKa M KHCTH LIMMIIaH3€, MOAEIH Topca MPENKOB
YeJI0BeKa.

JlaGoparopnast pabota «M3yueHne ocoOEHHOCTEH CTpPOEHHS CKeJleTa YelOBEeKa, CBSA3aHHBIX C
MPSIMOX 0K ICHUEM).

HpaKTI/I‘IeCKaH pa60Ta ((I/I3y‘{€HI/Ie OKOJOTHUYCCKUX a,[[aHTa]_[I/Iﬁ YCIOBCKa».



Tema 6. Dkomorus — Hayka O B3aMMOOTHOIIEHHUSIX OPraHM3MOB W HAJOPTaHU3MEHHBIX CHCTEM C
OKpyKaroleu cpenomn

3apoxxaenre W pazButhe dkojoruu B Tpyaax A. ['ymGompnara, K. @. Pymee, H. A. Cesepmosa, 3.
Iexkens, A. Tencnu, B. H. CykauéBa. Pasmensl u 3amaun sxonoruu. CBsI3b DKOJOTHH C JPYTUMU
HayKaMH.

Mertonet 3konoruu. Ilonessle HAOMIOACHNS. DKCIIEPUMEHTEI B 3KOJIOTHUH: MPUPOIHBIC U JTA0OPaTOPHBIE.
MopenupoBanue B 3KOJOTMUM. MOHHUTOPUHI OKPYKAIOIIEH CpeAbl: JIOKAJIbHBIA, PErHOHAIBHBIA H
T100aTBHBIH.

3HaUueHNWEe SKOJIOTHYECKHX 3HAHUN JJIs1 9CJIOBCKaA. DKOJOrH4YecKoe MHPOBO33PEHNE KaK OCHOBa CBsI3CH
YCJI0OBCUYCCTBA C HpHpOI[OI\/'I. (DOpMI/IpOBaHI/IC 9KOJIOTHYECKOM KYJbTYPbl U 9KOJIOTMYECKOM T'paMOTHOCTHU
HaCCJICHUA.

JeMoHncTpanuu
[optpetsr: A. I'ymb6ombar, K. @. Pynee, H. A. Ceeprios, O. ['exkens, A. Tencnu, B. H. Cykaués.

Tabmurer u cxemsl: «Pasmensl sxkomorumny», «MeToasl 3KoJIorum», «CXxeMa MOHHUTOPHHTA OKPY KAroIIeH
cpenp».

JlaboparopHas padota «/3ydeHne MeTOI0B IKOJIOTHISCKUX HCCIIEIOBAHUID.
Tema 7. Opranusmel 1 cpea OOUTaHUs

Okonornveckue (HakTopbl U 3aKOHOMEPHOCTU X AekcTBHs. Kitaccudukanus SKonoruueckux (GpakTopos:
abuortmyeckue, OMOTHYECKHE, aHTpomnoreHHsle. OONMe 3aKOHOMEPHOCTH IEWCTBHS HKOJIOTHYECKHX
¢dakropoB. IlpaBuno muammyma (K. Ilnpenrens, 0. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE H
CTCHOOMOHTHBIE OPTaHU3MBI.

AbnoTtnyeckue Qaktopel. CBET Kak 3Konornueckuil dakrop. JlelicTBre pa3HBIX yYacTKOB COJHEYHOTO
CIEKTpa Ha OPraHM3MBl. DKOJIOTUYECKHE TPYIIBl PACTEHUH M >KUBOTHBIX IO OTHOIIEHHWIO K CBETY.
CurnanbpHas poib cBeTa. POTONEPHOAN3M.

Temnepatypa kak 3xojoruueckuii pakrop. [eiictBue Temeparypsl Ha opraHu3Mel. [lolkunorepMHbie U
TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE I CTEHOTEPMHBIE OpPraHU3MBI.

Brnaxxnocts kak 3xonornueckuit gpaxrop. IIpucnocodnaenus pactenuil K moaaep>kaHuio BOAHOTO OaaHca.
Knaccudukanus pacteHuid Mo oOTHONIEHUIO K Boje. [Iprcnoco0ieHus )KUBOTHBIX K M3MEHEHHIO BOJTHOTO
pexuma.

Cpeam oouTaHus OpraHusMoOB: BOJHas, Ha3€MHO-BO3ylIHasd, ITOYBCHHAa, I‘J'Iy6I/IHHa$I OAIIOYBCHHAA,
BHYTPUOPraHU3MCHHaAs. DOU3NKO-XUMHYECCKHUE 0COOEHHOCTH cpea o0uTaHUs OpraHu3MoB.
HpI/ICHOCO6HeHI/IH OpPTraHU3MOB K KU3HU B Pa3HbIX CpeAax.

buonornueckne putmbl. BHemHue u  BHyTpeHHME pHUTMBL. CyTOYHBIE W TOAWYHBIE PHUTMBI.
IIprcroco0IeHHOCTh OPraHN3MOB K CE30HHBIM M3MEHEHHUSIM YCIOBUMN KU3HH.

JKuznennwie ¢Gopmbel opranm3moB. [loHsTHe o >xu3HeHHOW (opme. JKu3HEHHBIE (DOPMBI PaCTEHUH:
JIEPEBbsl, KYCTapHUKH, KyCTapHUYKUA, MHOIOJICTHHE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIC (HOPMBI
JKUBOTHBIX: THJIPOOMOHTHI, T€0OMOHTHI, a3p00noHTE. OCOOEHHOCTH CTPOCHUS U 00pa3a KHU3HHU.



buoTtnueckue Gakropbl. Buapl OHOTHYECKMX B3aMMOACHCTBUN: KOHKYPEHIIUS, XHITHUYECTBO, CHMOHO3 U
ero gopmel. [Tapasutuszm, Kooreparis, MyTyaan3M, KOMMEHCATU3M (KBaPTHPAHTCTBO, HAXJICOHMIECTBO).
Hetpoduueckue B3aumoneicTBus (Tomnueckue, gopudeckue, pabpuyeckue). 3HaueHHE OMOTHUECKHX
B3aMMOJEWCTBUN [UIsl CYIIECTBOBAHWA OPTaHW3MOB B cpene oOWTaHWsA. I[IpHHIHII KOHKYPEHTHOTO
WCKITIOYCHHSI.

JemoHcTpanuun

Tabmumel 1 cxembl: «OKoJormdeckne (akTopel», «CBETOBOH CIEKTP», «IKOIOTHYECKHE TPYIIIHI
JKUBOTHBIX 10 OTHOIICHUIO K CBETY», «TCIIOKPOBHBIC >KUBOTHBICY, «XOJIOJTHOKPOBHBIC >KUBOTHBICH,
«DU3HONIOTHYECKUE aJaNnTallii KUBOTHBIX», «Cpenbl oOWTaHUS OpraHu3MoB», «buonornueckue
puTMBD», <«OKu3HeHHBIE (QOpMBI pacTeHHI», <« JKu3HEHHbIE (OPMBI IKUBOTHBIX», «DKOCHUCTEMA
IIMPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOro Jiecay, «llemn mnuTanusy, «XUIIHAYECTBOY,
«[Tapazutusm», «Koukypennus», «Cumonosy, «KoMmMmeHncanuzm.

Ob6opynoBanue: repOapuMl pacTeHH W JKUBOTHBIX, IPHUCIOCOONEHHBIX K BIHMSHUAIO Pa3TUIHBIX
AKOJIOTHYECKNX (PAKTOPOB, repOapuy CBETONMOOWBBHIX, TEHEIFOOMBBIX W TEHEBHIHOCIHBBIX PACTEHHIA,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIMBBIC KOMHATHBIE DPACTEHHS, repOapuu U KOJUICKLUH
TEIIONOONBBIX, 3UMOCTOWKMX, MOPO30yCTOWYMBBIX pacTEHHi, uydela NTHLl W 3BepeHd, repbapuu
pacTeHuii, OTHOCSIIUXCSA K Turpodutam, kcepoduram, Mezopuram, KOMHATHBIE PACTEHHS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIONINX B Pa3HbIX CpeAax, repdapuu M KOJUJIEKIMH PACTCHUN W KUBOTHBIX,
00Majaonmx YepTaMyu NPHUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSAM YCIOBHH JKH3HH, repOapuu M
KOJUUICKIIMU PACTEHHUH U )KUBOTHBIX Pa3IMYHBIX )KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaboparopHas pabota «BbIsSBICHUE IPUCTIOCOOJICHUI OPraHU3MOB K BIUSHHUIO CBETa».
JlabopartopHast paboTta «BrISBICHHE MTPUCTIOCOOTICHNN OPTraHU3MOB K BIHSIHUIO TEMIICPaTypPhI».
JlaboparopHas paboTa «AHAaTOMUYECKHE OCOOCHHOCTU PACTEHHUM U3 Pa3HBIX MECT OOUTAHUS.
Tema 8. DK0JIOTHSI BUIOB U TOMYJISITHI

OKOJIOTUYECKAE XapaKTepUCTUKW momymsanud. llomymsmuss kak Owonorndeckas cucrema. Poib
HEOJTHOPOJTHOCTH Cpelibl, (PU3MUECKUX OaphbepOB U OCOOCHHOCTEH OMOJIOTHMHM BHJIOB B (DOPMHPOBaHUU
MPOCTPAHCTBEHHONW CTPYKTYpbl monyisinuii. OCHOBHBIE TOKAa3aTeNld TOMYJSIUN: YUCIEHHOCTS,
IUIOTHOCTh, BO3pPAcTHas M IMOJIOBAasl CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpALysl.

Dkonoruveckasi CTpykTypa nomysiun. OneHka YACIEHHOCTH NOMyJsiuy. JJuHaMuKa MOyl 1 eé
perymsinusa. broTndeckuii mOTeHIMAN MOmyJsiuu. MozaenupoBaHUe IMHAMUKH TOMyJsinui. Kpusbie
pocTa YHCIEHHOCTH mnomyssinud. KpuBble BbDKMBaHHA. Peryssinus YHCICHHOCTH IIONMYJSIMN: POJIb
(baKTOpOB, 3aBHCSIIMX W HE 3aBUCSIUX OT IUIOTHOCTH. DKOJOrHyYeckwe crparerud BunoB (r- u K-
CTpaTeTuH).

[Tonsitrie 00 3K0IOrMYECKOM Hullle Buaa. MecTtooOuTaHue. MHOrOMepHasi MOJIENb KOJIOTHUYECKON HUIIN
Hx. . Xaruuncona. Pazmepsl sxonorudeckoid Hum. [loTeHmanbHas 1 peaan30BaHHAs HUIIH.

BI/I,Z[ KaKk CUucCTtc€Ma HOHy.]'IH].[Hﬁ. ApeaJ’IBI BUIOB. BI/I,Z[LI U UX KHU3HCHHBIC CTPATCruu. DKOJIOTUYECKHE
OKBHBAJICHTEI.

3aKOHOMepHOCTI/I IOBCACHUA U MUT' paunﬁ ’KHMBOTHBIX. broiorndeckre nHBa3uu UYKEPOJAHBIX BUI0B.



JlemoHcTpanuun
IToprper: Ixx. M. XaT4nHCOH.

Tabmumel 1 cxeMbl: «JKOJIOTHYECKHE XapaKTepPUCTUKH Tomyisnuny, «lIpocTpaHcTBeHHas cTpykTypa
nonynsinuny», «Bo3pacTHele NUpamMuAbl MNOMynanun», «CKOpPOCTh 3aceleHUs MOBEPXHOCTH 3eMild
Pa3IMYHBIMU OpraHu3MaMm», «Mojens skonaorudeckort Humu Jx. M. XaruuHconay.

OGopynoBanue: repbapuu pacTeHUH, KOJUICKIIUY YKUBOTHBIX.

Jlaboparophas padota «IIpucrocoOsieHus: CeMSIH PaCTEHUI K pacCelICHUIOY.

Tewma 9. Dxomorust coo0IIecTB. DKOIOTHIECKUE CHCTEMBI.

Coo0miectBa oprann3MoB. brorieHo3 u ero cTpykTypa. CBsi3u MEXKIy OpraHn3MaMy B OHOIIEHO3E.

Okocuctema kak OTKpeiTas cuctema (A. JIx. Tencnn). dyHKuMOHanbHbIE OJOKM OpPraHU3MOB B
9KOCUCTEME: IPOIYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpopuueckue yposuu. Tpodudeckue nenu u cetu.
AbuoTtnyeckue 06510kH SKocucTeM. [10UBBI 1 MBI B 3KOcUcTeMaxX. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TIOKa3aTeNIM SKOCHUCTeMBI. bromacca W mpoayKuusi. DKOJOTHYECKHE MHUPAMUABI YHCEl,
OMOMAacCHI ¥ SHEPTUH.

Junamuka s3xocucteMm. Karacrpoduueckue nepectpoiiku. ®naykryaruu. HampapieHHbIE 3aKOHOMEPHBIC
CMeHBI co00IIecTB — cyKieccuu. [lepBruyHbIe 1 BTOPUYHBIE CYKIIECCHU U MX MPUYUHBL. AHTPOITOTEHHBIE
BO3/ICHCTBHA Ha cykieccud. KimmakcHoe cooOmiectBo. brnopaszHooOpasue M MomHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYHNBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03P U peK. IKOCUCTEMBI MOPEI M OKEAaHOB. DKOCHUCTEMBI TYHID,
JIECOB, CTETICH, ITyCTHIHb.

AHTpONOTEHHBIE SKOCHCTEMBI. ArposkocucreMa. ArpoieHo3. Paznuuns MeXay aHTpPONOTeHHBIMH WU
IMPUPOAHBIMHA 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBI — ypOoskocucteM. [oponckas d¢uopa u  dayHa.
CuHaHTpONM3aIMs TOPOJICKON (ayHbl. bronormueckoe u XO3MHCTBEHHOE 3HAYECHUE AarpOIKOCHCTEM WU
ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMS OCHOBHBIX B3aWMOJECHCTBUI OpraHM3MOB B 3KOocUcTeMax. Poib
KackagHoro 3ddekra u BHIOB-TUPHUKATOPOB (KIIOYECBBIX BHJIOB) B (DYHKIIMOHUPOBAHWU IKOCHUCTEM.
IlepeHOC »3HEPrMM M BELIECTB MEXIY CMEXKHBIMH JKOCHUCTEMaMH. YCTOMYMBOCTH OPraHU3MOB,
TOITYJISIIIMK ¥ 9KOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBUIA.

MexaHu3MBbI BO3,Z[€I>1CTBI/I$I 3anH3H€HI/Iﬁ Pa3HBIX THUIIOB Ha Cy60pI‘aHI/I3M€HHOM, OpraHu3MCEHHOM,
MOMYyJIAOUOHHOM U 3KOCUCTEMHOM YPOBHAX, OCHOBBI 3KOJIOIT'MYCCKOI'O HOPMUPOBAHUA aHTPOIIOICHHOI'O
BOBZLCP’ICTBHSI. MGTO,I[OJ'IOFI/IFI MOHUTOPHUHIA €CCTECTBCHHBIX U AHTPOIIOI'CHHBIX S3KOCUCTCEM.

HeMoHncTpannu

IToptper: A. Ix. Tenciun.



Tabmuiel 1 cxeMbl: «CTpyKTypa OHOIICHO33», « IKOCUCTEMA HIUPOKOJUCTBECHHOIO Jiecay, «DKOCHCTEMA
XBOWHOTO Jiecay, «DyHKIMOHATIBHBIE TPYIIBI OPraHU3MOB B JKOCHUCTeMe», «KpyroBopoT BeliecTB B
skocucreme», «llemn mnuraHus (macTOWINHAS, ACTPUTHAS)», «ODKOJOTHYECKas NHUpaMUAa YHCE»,
«OKojorudecKas mipamMmuaa OnoMaccel», «IKOJIOTHIecKas MUpaMuIa dHepTrum», «ObpazoBanme 00I0Ta,
«ITepBuuHas cykieccusn», «BoccraHoBIeHHE Jieca TIOCIE TOKaAPa», «IKOCUCTEMA 03ePa», «ATPOICHO3Y,
«KpyroBopot BelecTs ¥ OTOK 3HEPTUU B arporieHo3ey, «[I[pumepbl ypOo3kocucTem».

OGopynoBaHue: TepOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, dYydelia NTUI[ W 3Bepel, repbapuu
KYJIBTYPHBIX M TUKOPACTYIINX PACTEHHUH, aKBapUYM KaK MOJIETh SKOCHCTEMEI.

HpaKTI/I‘IeCKaﬂ pa60Ta ((I/I3y'-ICHI/Ie 1 OIIMCAaHUC yp603KOCI/ICT6MBI».

Jlaboparophasi pabora «M3yueHue pa3HOOOpa3usi MEIKHX TOYBEHHBIX UICHHUCTOHOTUX B Pa3HBIX
3KOCHCTEMaX.

OKckypeust «IKCKypeusi B THITUUHBINA OnoreolieHo3 (B 1yOpaBy, Oepe3HsK, eNbHHK, HAa CYXOAONbHBIH U
MMOWMEHHBIH JIyT, 03€p0, OOJIOTO)».

OKCKypcHsi « IKCKYPCHsI B arpo3KOCUCTEMY (Ha MOJIe MU B TEIUIMYHOE X03HCTBO)».
Tema 10. buocdepa — rmobanbHas 3KocuCTEMA

buocdepa — obemnaneTapHas 00010uka 3eMIiIH, T€ CYIIECTBYET WIN CYIIECTBOBAJIA KHU3Hb. Pa3BuTue
npezcTaBieHuit o onocdepe B Tpynmax . 3iocca. Yuenue B. U. Bepuanackoro o 6uochepe. Obmactu
ounocdepsl u e€ cocran. JKuBoe BemecTBo OHOCEphI U ero GYHKIUH.

3aKOHOMEpPHOCTU CylecTBOBaHUsI Ouochepbl. OcodeHHOCTH OHOChEphl Kak TI00aTbHONH 3KOCHUCTEMEI.
Jlunamuueckoe paBHOBecre B Ouochepe. KpyroBopoTbl BemiecTB W OHOMCOXMMUYECKUE ITHKIIBI
(yrnepopa, azota). PurmMudHOCTS siBIeHUI B Orocdepe.

3oHansHOCTh OuMocdepsl. Ilonste o Oumome. OcHOBHbIE OMOMBI CyIIM: TYHZIpa, XBOHHBIE Jeca,
CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CABaHHBI, IIYCThIHU, TPOIHUYECKHE JIeca, BEICOKOTOPBSI.
KnumMat, pacTUTENbHBIH U )KUBOTHBIH MUP OHOMOB CYIIIH.

CrpykTypa ¥ QyHKIHS )KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO MOTEHIIHANA U OMOCHEepHBIX QYHKIIUH.
JeMoHcTpanuu
Iloptpetsi: B. U. Bepranckwuii, 9. 3rocc.

Tabmuier u cxembl: «[eocdepsr 3emim», «KpyroBopor azora B mpupome», «Kpyrosopor yriepona B
npupojie», «Kpyrosopot kucnoposa B npupozae», «Kpyropopot Bojsl B mpupoae», «OCHOBHBIE OMOMBI
cymmy», «Kmumatmaeckne — mosica  3emum»,  «Tyaapa»,  «Tairay, «CMemaHHbI — Jecy,
«[IlupokonucTBeHHbIH ecy», «Crenby, «CaBanHay, «[lycToiHsay, « Tponudyeckuii gecy.

O6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.
Tema 11. Yenosek u okpy»karomias cpena

OKOJNOrn4ecKkue KpU3UChl W HMX MpU4YMHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy. 3arpsisHEHHe
BO3AyIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpeapl. OxpaHa BOIHBIX PECYPCOB.
Paspymenue moussl. OxpaHa HOYBEHHBIX peCypcoB. M3MeHeHne kammara.



AHTpOTIOTEHHOE BO3ICHCTBHE HA PACTUTEIIBHBIN U )KHBOTHBIN MuUp. OXpaHa paCTUTEIBHOTO U dKUBOTHOTO
mupa. OCHOBHBIE TPUHIMIBI OXpaHbl mpupoabl. KpacHple kauru. Oco0o OXpaHSEeMble MPHPOIHBIC
tepputopun (OOIIT). boranudeckue caapl 1 300J0THUECKHE MAPKH.

OCHOBHBIC TPUHIUIIBI ~ YCTOMYMBOIO  Pa3BUTHSA  4YEJNOBEUECTBA U  mOpuponabl. ParmonamsHOE
NPUPOAOTIONB30BaHUE M COXPAaHEHHE OMOJIOTHYECKOro pazHooOpasms 3emin. OOIIMEe 3aKOHOMEPHOCTH
TI00ATBHBIX IKOJIOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HMCAa W €ro BEepOsSTHBIC
MOCJIE/ICTBUS.

Pa3zBuTne METOZOB MOHMTOPHHIA pPa3BHTHS ONACHBIX TEXHOTGHHBIX mporeccoB. CucTeMHBIC
UCCIIeIOBaHuUs TIepexo/ia K pecypcocOeperalomieii 1 KOHKYpEeHTOCIIOCOOHO# sHepreTuke. buonornyeckoe
pasHooOpasue u 6uopecypcsl. HanmonansHbpie HHPOPMAIMOHHBIE CHCTEMBI, 00ECTIeUNBaIOIINe JOCTYII K
UH(OPMALIMK IO COCTOSIHUIO OTICIbHBIX BHJOB M 9KocUcTeM. OCHOBBI SKOPEAOMIUTALMH IKOCHCTEM U
€roco00B OOPHOBI ¢ OMOMOBPEKICHUAMHU. PEKOHCTPYKIMSI MOPCKUX M HA3EMHBIX 9KOCHCTEM.

JeMoHncTpanuu

TaOnuuel u cxembl: «3arpssHeHue aTMocdepbl», «3arpsA3HeHHe runpocdepsl», «3arps3HEHUE ITOYBbD»,
«[lapaukoBbiit 3pdexT», «Ocobo oxpaHseMble MPUPOAHBIE TEPPUTOPUN», «Mopaenn YIpaBIsIEeMOro
MHUDPaY.

Oo6opynoBanue: (otorpaduu OXpaHIEMBIX pacTeHUH M JKUBOTHBIX KpacHoit kuurm Poccuiickoit
®epnepaunn, KpacHoil KHUTH peruoHa.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI I10 BUMOJIOTMN HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATHI

®I'OC COO ycranaBiamBaeT TpeOOBAHUS K Pe3yJIbTaTaM OCBOSHHS O0YYArOMIMMUCS ITPOTPAMM CPETHETO
o01m1ero o0pa3oBaHus: JIUYHOCTHBIC, METAIPEAMETHBIC U TIPEAMETHBIC,

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOECHHS IIPOrpaMMbl IO OHOJOTHMHU BBIAEICHBI CIEAYHOIINE
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAAHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH M CAaMOOIPEAEICHUI0, HATTMUUE MOTHBALMHU K 00y4eHHUIO OMOJIOTHH,
LeNICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIUIMKA Pa3BUTHS OMOJIOTMYECKOTO 3HAHHSA, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIuXCst
PYKOBOJCTBOBATbCA B CBOEH [EATEIBHOCTH LEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAaMH, IPHCYLIUMHU
cucteMe OMOJIOrMYecKoro o0pa3oBaHMs, HaIUYHe IPABOCO3HAHHMS 3KOJOTMYECKOH KyIbTYpHI,
CIOCOOHOCTH CTaBUTh LIENH U CTPOUTH )KU3HEHHBIC [LIAHBI.

JInuHoCTHEBIE PE3yabTaThl OCBOCHUA HPOTIpaMMbI I10 OHOJIOr U JOCTUTAOTC B C€AWHCTBEC y‘IC6HOI\/'I u
BOCIIUTATENBbHON AEATEIIEHOCTH B COOTBETCTBHU C TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKMMU W AYXOBHO-HPABCTBCHHBIMU IICHHOCTAMH, IIPHUHATBIMH B O6H1€CTB€ npaBujiaMu H
HOPMaMH TOBEACHUS U CHOCOOCTBYIOT IIpOLECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHMS M CaMOpa3BUTH,
pasBUTHSL BHYTPEHHEH NO3MLUM JIMYHOCTH, HAaTPUOTH3Ma M YBKEHHUS K 3aKOHY M HPaBOIOPSAKY,
YeJIOBEKY TPYy/a U CTaplieMy MOKOJICHHIO, B3aUMHOTO YBa)KEHHS, OEPEKHOTO OTHOIICHHS K KyJIbTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOTOHaMOHANIbHOro Hapona Poccuiickoit ®enepanuu, npupone u
OKpY>Karolllen cpefe.

JIMyHOCTHBIE PE3yNbTaThl OCBOEHHs yueOHOro nmpeaMera «BbHonIorus JOKHBI OTpa)XaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3WIMEN JTHYHOCTH,
CHUCTEMOH IICHHOCTHBIX OPHEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX YOEXICHUH, COOTBETCTBYIOIINX
TPaJULHMOHHBIM LIEHHOCTSAM POCCHMCKOrO OOIIECTBa, pPACHIMPEHUE >KU3HEHHOI'O OIbITa W OIbITa
ACATCIIBHOCTH B NIPOLECCE pCaln3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITMTATEILHOM JACATCIIBHOCTHU, B TOM
YHCIIE B YaCTH:

1) rpax1aHCKOTO BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMK OOYYarOIIerocs Kak aKTUBHOTO M OTBETCTBCHHOI'O YICHA
POCCHHCKOTO 00IIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NEATENHHOCTH MPH CO3JaHWM YYEOHBIX TMPOEKTOB, PEUICHUU
y4eOHBIX U TTO3HABATEIBHBIX 33124, BBITIOJTHEHNH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIMPEICNIATh COOCTBEHHYIO MO3MIIMIO 110 OTHOIIECHHUIO K SIBJICHUSM COBPEMEHHOW JKU3HU U
OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIOJEH C
pasHbBIMH YOS KICHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U COLIMATBHBIM TOJI0KEHUEM;



TOTOBHOCTb K COTPYAHHUUYCCTBY B IIPOLECCEC COBMECTHOI'O BBIIIOJHCHUA y‘Ie6HI>IX, ITO3HABATCJIIbHBIX H
HCCICAOBATCIBCKUX 3adad, YBaXXUTCJIBbHOI'0O OTHOIINCHHMA K MHCEHHIO OIIIIOHCHTOB IIPU O6Cy>KIIeHI/II/I
CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHUA,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOH IEATEIIEHOCTH;
2) MaTpHOTHYECKOT'O BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HJICHTHYHOCTH, MATPUOTHU3MA, YBAKCHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepea PonnHOM, ropAoCcTH 3a CBOM Kpal, cBOIO0 PouHy, CBOM SI3bIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEe MHOTOHAITMOHAILHOTO Hapojaa Poccuu;

LICHHOCTHOE OTHOILEHHE K MPUPOAHOMY HACJIEAMIO M NMaMATHUKAM IPUPOIBI, JOCTIKEHHAM Poccun B
HayKe, UCKYyCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;

CIIOCOOHOCTH OLICHHUBATLH BKJIag pOCCPIfICKPIX y‘-IéHBIX B CTAHOBJICHUEC U Pa3BUTHUC 6I/IOJ'IOFI/II/I, IIOHHUMAaHUs
3HAYEeHUsT OMOJIOTUU B MO3HAHUN 3aKOHOB IIpUpOabI, B )KU3HU YCJIOBEKAa U COBPEMCHHOT'O O6HICCTB3;

ujciHas yOSKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:
OCO3HAHMUE AYXOBHBIX [IEHHOCTEN POCCUIICKOTO HApOa;
c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIIOCOOHOCTE OLICHMBATL CUTyallUIO0 U NPHUHHUMATh OCO3HAHHBLIC PCIICHUA, OPUCHTHPYACH Ha MOpPAJIbLHO-
HpPaBCTBCHHBIC HOPMBI U HEHHOCTU,

OCO3HAHUC JIMYHOI'O BKJIaZla B TIOCTPOCHUEC yCTOﬁ‘IHBOFO 6y,[[y1].[€1"0;

OTBETCTBCHHOC OTHOLICHUE K CBOUM POAUTECIAM, CO3JaHUIO CEMBbU HAa OCHOBEC OCO3HAHHOI'O HNPHUHATUA
HeHHOCTefI CEMEHHOM JKM3HU B COOTBETCTBHH C TpaguussMu Hapoa0B POCCI/II/I;

4) 3CTeTUYECKOTO BOCITUTAHUS:

3CTETHYECKOE OTHOIIEHHE K MHpPY, BKIIIOUasi 3CTETHUKY ObITa, HAYYHOTO M TEXHHYECKOIO TBOPYECTBA,
CIOPTAa, TPYAa, OOLIECTBEHHBIX OTHOLICHH;

MMOHMMAaHUE SMOIMOHAIBHOTO BO3I€HCTBUS )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATh KauyecTBa
TBOPYECKO JINUHOCTH;

5) ¢uzrueckoro BocuTaHus, JOPMUPOBAHHS KYJIbTYPbI 3I0POBbS U SMOIIMOHAILHOTO OJI1arooNy I s:

MOHUMAaHUE U peann3alus 340pOBOro M 0€30MacHOro o0pasa KU3HH (310pOBOE MHUTaHHE, COOJIIOJCHUE
TUTUEHUYECKUX MTPABIIT U HOPM, cOAJIaHCHPOBAHHBIN PEKUM 3aHSATHI W OTIbIXA, PEeryisipHas (puznveckas
AKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOLIEHUS! K COOCTBEHHOMY (PU3NUECKOMY
U IICUXUYECKOMY 3[10POBBIO;

NOHUMAaHUE LEHHOCTH NPaBWJI HMHIUBHIYaJIbHOTO MW KOJUICKTHBHOTO O€30MacHOrO TMOBEACHUS B
CUTYyalMSIX, YTPOKAIOIINX 3J0POBBIO U XKU3HHU JIIOJEH;



OCO3HAHWE TMOCJCJICTBUNA W HETNPUSITHS BPEIHBIX TPUBBIYCK (YHIOTPEOICHUS alKOroJis, HAapKOTHKOB,
KypeHUs);

6) TPyIOBOTO BOCTIMTAHUSI:
TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTHMBHOM JACATCIBHOCTHU TEXHOJIOTNYECKON U COHHaJ'H:HOfI HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIOWUPOBATH, IIJIAHUPOBATH U CAMOCTOATCIIBHO BBIMIOJIHATDL TaKYI0 ACATCIBHOCTD,

UHTEpEC K Pa3NWYHbIM cepam npodeccHnoHambHOW AEATEeILHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOD OynmyIei nmpodeccuu u pearTn30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TUTAHBL,

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSDKEHUN BCEH JKU3HU;
7) 5KOJIOrMYECKOT0 BOCIIUTAHUS:

9KOJIOTHYECKH LIEIeco00pa3Hoe OTHOIIEHHWE K NPUpPOJE KaK MCTOYHMKY >KM3HU Ha 3emiie, OCHOBE eé
CYLIECTBOBaHUS;

MOBBILICHUE YPOBHSA 3KOJIOTUYECKOW KyJNbTYpHI: HMPUOOPETEHHE OMNbITa IUIAHUPOBAHUS IMOCTYIKOB H
OIIEHKH MX BO3MOXKHBIX MOCIIEICTBUH JIJIs1 OKpY KalOIIel Cpe/Ibl;

0CO3HaHHUE INI00ATBHOIO XapaKTepa IKOJIOIMYECKHUX NMPOOIIEM U IyTel UX PEeIeHHS;

CIIOCOOHOCTB HCIIOIB30BaTh NMPHOOPETaeMble IPH W3YyYCHUH OMOJIOTMHU 3HAHHS M YMEHUS NPU PEIICHUU
Mpo0JieM, CBS3aHHBIX C PallMOHAIBHBIM TPUPOOIOIL30BaHUEM (COOJIOICHUE MPABUII TOBEIACHUS B
NpUpo/ie, HAIMPaBICHHBIX HA COXPAaHEHHE DPAaBHOBECHS B DKOCHCTEMAax, OXpaHy BHIIOB, DKOCHUCTEM,
ouocdeps);

AKTUBHOE HENpHUATHE MOCHCTBHH, NPUHOCSIIMX BpEeA OKPYXKAaloLled NPUPOJHOH cpexe, yMEHHe
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeIOTBpAIIaTh UX;

HaJIMYUEC PA3BUTOr0 SKOJOTMYCCKOI'0 MbBIIIJICHUA, DKOJIOTUYECKOMN KYyJbTYpPhl, ONbITa ACATCIBHOCTH
3KOJIOTHYCCKOMU HaIrpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCA MU B HO3H3B3TCJ’IBHOI‘/’I,
KOMMYHHMKAaTUBHOH M COLMAJIbHOM NPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHYECKOH AEATEILHOCTH
JKOJIOTHYECKOH HANPaBJIEHHOCTH;

8) HCHHOCTHU HAYYHOI'O ITO3HAHUS:

c(hOpMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH H
OOIIECTBEHHON NPAKTUKU, OCHOBAHHOTO HA JMAJOre KyJbTyp, CIHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHNUE SI3bIKOBOM M YMTATEJIbCKOM KYJIbTYphl KaK CpPEICTBAa B3aUMOJACUCTBUS MEXIY
JIIOJIbMHU U [TO3HAHUS MUDA,;

MOHUMaHWe crieNU(pUKH OMOJIOTUM KaK HAayKH, OCO3HaHUS e€ poyii B (OPMUPOBAHUHU PAIMOHAIHLHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH LEIOCTHOrO NMPEACTABICHUSI 00 OKpYKaroIleM MHUpE Kak O €JHHCTBE
NPUPOJIBI, YeJOBeKa M OOIIecTBa, B IMO3HAHUM IMPHPOAHBIX 3aKOHOMEPHOCTEH M PEUICHWH MpoOiieM
COXpaHEHUs IPUPOAHOIO PAaBHOBECHS;



yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJI1 COBPEMEHHOMN UBUIIM3AINH: 00eCIeYeHrs HOBOTO YPOBHS
pa3BUTUS MEIWIMHBI, CO3JaHHE NEPCIEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX peIIaTh pPecypcHBIS
MPOOJIEMBI Pa3BUTHUS YEJIOBEUECTBA, MMOUCKA MyTEH BBIXOJA U3 II00ATBHBIX JKOJOTHYCCKUX MPOOJIeM U
obecrieueHnsl Tepexofa K YCTOHYMBOMY pAa3BUTHIO, PAIMOHAIBHOMY WCIIOJIB30BAHHUIO TPUPOIHBIX
peCypcoB U (OPMUPOBAHHIO HOBBIX CTAHJAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B IMONYYCHUU OHONOTWYECKAX 3HAHHW B IENAX IMOBBIINICHUS OOIICH KYNBTYpHI,
€CTECTBCHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4YacTu (DYHKI[MOHAIBHONH TPaMOTHOCTH
oOygatonuxcs, GopMUPYyEeMOH TPH U3yUeHUH OMOJIOTH;

IMOHMMAaHUEC CYHIHOCTU MCETOAOB IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAyKax, CIIOCOOHOCTH
HCIIOJIb30BAaTh IIOJYYa€MbI€ 3HAHHUA [JId aHalnu3a U OOBSICHCHHS SIBICHUI OKpYyXaromero Mupa u
MMPOUCXOAIINX B HEM I/I3M€HCHI/II>1, YMCHHE [CJIaTh 000CHOBAHHEIE 3aK/IIOYEHUS HA OCHOBE HAay4YHBIX
(baKTOB 1 UMCHOIHUXCS JaHHBIX C TEJIBIO MOJYUCHHA JOCTOBCPHBIX BEIBOAOB,

CIIOCOOHOCTb CAMOCTOSITEIBHO HCIOIb30BaTh OMOIOIMYECKUE 3HAHUS JUIsl PEIICHUs IPO0IeM B peallbHbIX
JKU3HEHHBIX CUTYaLVsX;

OCO3HaHHC OCHHOCTHU HaquOﬁ JCATCIBHOCTH, T'OTOBHOCTDH OCYILICCTBIIATH MMPOCKTHYIO u
HCCIIENOBATECILCKYIO N€ATCIIbHOCT NHANBUAYAJIBHO U B I'PYTIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHMIO M CaMO0Opa3oBaHUIO, K AaKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAHHUH 110 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3VYJIbTATHI

MertamnpenmerHsle pe3yabTaThl OCBOEHHs yueOHOro mpenmeTa «brHonorusp» BKIIOYAIOT: 3HAUYUMBIE IS
(bopMHPOBaHUSI MEPOBO33PEHUS 00YJAIONIMXCS MEXKIUCIUILTHHAPHBIE (MEKIPEAMETHBIE) OOLICHAYYHEIE
TIOHATHS, OTpaKAIOIIME IIETIOCTHOCTh HAYYHOM KapTHHBI MHpa M clelu(UuKy MeTOJIOB IO3HAaHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIrus, SIBIEHHE, MPOLECC, CUCTeMa, HayYHbBIN
(axT, IpUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpHs, UCCIEA0BaHUE, HAOIIOICHUE, U3MEPEHHUE,
9KCIEPUMEHT U Jpyrue); yHUBEpCaJbHble Y4eOHble ACHUCTBHs (TO3HABAaTENbHBIE, KOMMYHHKATHBHEIE,
perynsaTuBHbIC), obecreunBatonire (opMupoBaHUE (YHKIMOHAIBHOW TPAMOTHOCTH W COLMAILHOU
KOMIIETEHIIUH oOyJaronmxcs; CIIOCOOHOCTH o0y4Jaromuxcst UCIIOJIb30BATh OCBOEHHBIE
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble y4yeOHbIE JCHUCTBHS B
II03HABATEJILHON U COLUATIBbHON ITPaKTUKE.

B pesynbrate usyueHus OMOJIOrHMM Ha YpOBHE cpeqHero olriero oopazoBaHus y oOyuaromierocst OyayT
chopMHpOBaHBl  TO3HABaTENIbHBIE  YHUBEpPCAlbHbIE  y4eOHbIE  JEHCTBHUS, KOMMYHHKATHBHBIE
YHHUBEpCalbHbIE Y4eOHbIE NEHCTBHUS, PETYJIATUBHBIC YHHUBEpCAJIbHBIC yueOHBIE NEHCTBUS, COBMECTHAs
JeSITENbHOCTD.

MeranpeaMeTHbIE Pe3yJibTaThl OCBOSHHUS IPOTPaMMBI  CpEIHEro oO0Iero oOpa3oBaHUS JIOJDKHBI
OTpaXkaTh:

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMHA y‘le6HBIMI/I IMO3HaBaTCJIIbHBIMHA ,Z[efICTBI/IHMPI:

1) 6a30BbIC JIOTHUCCKHE ICHCTBUS:



CaMOCTOSTETTbHO POPMYITHPOBATh U AKTYaTH3HPOBATH MTPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIOJIB30BaTh NMPU OCBOCHHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHamu3a, CHHTE3a, CPaBHEHUS,
KiraccuukaIum, 0000IEeHNUs ), paCKPBIBATh CMBICIT OMOJIOTMYCCKIX MMOHATHH (BBIICTIATH UX XapaKTepHBIC
MIPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHSATHIMH);

OmnpeaciiATh LEIU ACATCIBHOCTH, 3ajiaBas IapaMETpPbl W KPUTCPUHU HUX OJOCTHIKCHHSA, COOTHOCHUTH
PE3YIbTAThI ACATCIIbHOCTHU C IMOCTABJICHHBIMU LICIISAMU,

WCIIOJB30BaTh OMOJIOTHYECKHE TIOHATHS ISl OOBsICHEHUS (PaKTOB W SBIICHHUH KIUBOU IPHUPOIBL;

CTPOUTHh JIOTHYECKHE pacCyXieHus (MHIYKTHBHBIE, NEAYKTUBHBIE, TI0 AaHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIECHUSX, (OPMYyITHUPOBaTh BBIBOIABI U
3aKTIOYCHMUS;

IIPUMEHATb CXEMHO-MOJIEIbHBIE CPEACTBA Ul NPEACTABICHMS CYIIECTBEHHBIX CBSI3€M U OTHOLICHUN B
M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a TAKXKe MPOTHBOPEUHH Pa3HOTO PO/, BHISIBICHHBIX B PA3TUUIHBIX
MH(POPMALIMOHHBIX UCTOUYHHKAX;

paspabaTeiBaTh IUIaH peIIeHUS NpoOJieMbl ¢ YYETOM aHaIM3a HMEIOLIMXCS MAaTepHalbHBIX U
HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LENISIM, OLICHUBATh PUCKU
MOCJICACTBUM AEATEIBLHOCTH;

KOOPIAWHHUPOBATH W BBITIONHATH PabOTy B YCIOBHSX PEANBHOT0, BUPTYadbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IIPU PELLICHUHU >KU3HEHHBIX POOIIEM.
2) 6a30BbIE HCCIIENOBATEIBCKIE ACHCTBHSL:

BJIaJACTh HaBbIKaMH y‘Ie6HO-I/ICCJ]eIlOBaTeJIBCKOI71 n HpOCKTHOﬁ ACATCIIBHOCTH, HABbIKAMH PAa3pCHICHUA
HpO6H6M, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTCIIbHOMY IIOUMCKY MCTOHAOB PCHICHUA
IMMPAKTHUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITIO3HAHMA,;

HCIIOJB30BaTh Pa3JIMYHbIE BUABI JEATEIBHOCTH MO IOJIYYEHHIO HOBOTI'O 3HAHUS, €r0 HWHTEPIIPETalNH,
peoOpa3oBaHUI0 M TPUMCHEHHMIO B YYCOHBIX CHUTYaIlUsX, B TOM YHCJIE INPH CO3JaHUM YYCOHBIX H
COLIMAJIBHBIX TPOEKTOB;

(I)OpMI/IpOBaTB Hay‘IHLIﬁ THUIT MBINIJICHWA, BJIaJCTh HaytlHOP'I TepMHHOHOFHeﬁ, KIHOYCBBIMU IIOHATHUAMU U
MECTOAaMU,

CTaBUTh U (HOPMYJIMPOBAaTh COOCTBEHHBIC 3aJayv B 00pa3oBaTEIbHOW JEATCILHOCTH U JKU3HEHHBIX
CHUTYyalHsIX;

BBIABISITh IIPUYMHHO-CICACTBEHHBIE CBS3M M AKTyalU3UpOBaThb 3aJady, BBIJBUraTb THUIIOTE3y €€
pEIIeHUs, HaXOAMTh APTyMEHTHI I JIOKa3aTEeNIbCTBA CBOMX YTBEPXKACHMM, 3aaBaTh MNapaMeTpsl U
KpUTEPHUH pELICHUS;

AHAIIM3UPOBATL IIOJIYYCHHBIE B XOJA€ PCIICHUA 3aJadyu pe3yJbTaTbl, KPHUTHUYCCKU OICHUBATHL UHX
JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHCHUC B HOBBLIX YCIIOBUSX,



JTaBaTh OIIEHKY HOBBIM CHUTYAaIIHsIM, OIEHUBATh MIPHOOPETEHHBIN OTIBIT;

OCYIICCTBIATH  IICJICHANPABICHHBI TOUCK TEpPeHOca CPEACTB M CIIOCOOOB  JIEHCTBUS B
po(hecCHOHATBHYIO CPELy;

YMETh NICPECHOCUTH 3HAHUS B ITO3HABATCIIBHYIO U IPAKTUYCCKYIO o0macTu KHU3HCOCATCIbHOCTH,
YMCTb UHTETPHUPOBATH 3HAHUA U3 PA3HBIX NPCAMCTHBIX 06HaCTeI>'I;

BBIABHUI'aTh HOBBIC UACH, IIp€AJIaraTb OPUrMHAJIBHBIC ITOAXOABI U PEUICHUA, CTABUTh HpO6J’ICMLI " 3a1a4H,
J0MyCKaroImKre aIbTCPHATUBHBIC PCIICHU .

3) pabora ¢ mHbOpMAaITHCH:

OpHEHTHPOBAThCA B PA3IMYHBIX HMCTOYHUKAX HWHPOpManmuu (TeKCTe y4eOHOro mocoOus, HayIHO-
MOMYJISPHON JINTEPAType, OMOJOTHYECKHUX CIOBapsIX M CIHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALMUIO PA3IMYHBIX BUAOB M (HOPM INPENCTABICHUS, KPUTHUCCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTHBOPECYHBOCTD;

GopMyIHpoBaTh 3ampochkl M MPUMEHSTH pa3IMYHBIE METOIBI NPH TOMCKE M OTOOpEe OMOJIOTMYecKOit
nH(pOpMAIH, HEOOXOAMMOH ISl BRITIONTHEHSI YIeOHBIX 3a/1a4;

nproOpeTaTh OTIBIT UCIIOJIb30BaHUS MH(POPMATMLOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIB30BaHUS Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BEIOUPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS OMOJIOTHIECKON HH()OPMAaLIUH (CXEMBI,
rpaduKy, AUArpaMMBl, TaOJIUIbI, PUCYHKH U IPYTO€);

UCIIOJIb30BaTh HAy4YHBIH $I3bIK B KAueCTBE CPEACTBA NpH paboTe ¢ Ouosiornueckoil uHpopmauueit:
NPUMEHSATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHYeCKUue 3HAKU U CUMBOJIBI, (popMyIbl, abOpeBHaTypy,
HOMEHKIIaTypY, UCI0JIb30BaTh U NPE0OPa30BbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEACTBA HAITISAHOCTH;

BJIaJICTh HABBIKAMH pACIO3HABaHMS W 3alIUTHl HHpOpManuu, WHQOPMAIIMOHHOW 0e301acHOCTH
JINYHOCTH.

OBHaJIeHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKAaTUBHBIMU I[eﬁCTBHHMﬂl
1) oOmenue:

OCYHIECTBISATh KOMMYHUKAITUH BO BCeX cpepax >KM3HU, aKTUBHO y4acTBOBATh B JIUANIOTE HITU AUCKYCCUU
M0 CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCH], BBICKA3bIBATh CY)KJIEHUS OTHOCHUTEIHHO
BBINIOJIHEHUA TpEJIaracMoil 3aJaud, YYUTHIBAaTb MHTEPEChl U COIVIACOBAHHOCTh MO3UUUN JPYyrux
YYaCTHUKOB JTHAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOanbHbBIE CpPEACTBAa OOIIEHHS, IOHUMATh 3HAUYEHHE COLUAIBHBIX 3HAKOB,
NPEIOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMd, yMeTh CMArYaTh KOH(IJIMKTBI W BECTH
MIEPETOBOPEI;

BJIQJIETh Pa3jMUHBIMU CIIOCOOAMM OOIICHUS M B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS JAPYTUX JIIOJCH,
MPOSBIATh YBRKHUTEIHHOE OTHOIIEHUE K COOECEHUKY M B KOPPEKTHOH (opme (GopMmynupoBaTtb CBOU
BO3pAXKEHUS;

paBBépHYTO " JIOTUYHO U3JiaraTb CBOKO TOYKY 3PCHUA C UCIIOJIb30BAHNUEM SA3BIKOBBIX CPCACTB.



2) coBMeCTHAs JeATEIHHOCTD:

MOHUMAaTh M WCIOJb30BaTh NPEUMYIIECTBA KOMAHJHONH W WHIUBUIAYAIbHONH pabOThl MpU PEIICHUU
Omosyormueckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (HopM
B3aMMOJICHCTBUS NIPU PEUICHUN y4eOHOH 3a1a4m;

BBIOMpAaTh TEMATHKY M METOJBI COBMECTHBIX NEHUCTBHUIl ¢ y4ETOM OOIIMX WHTEPECOB W BO3MOXKHOCTEH
Ka)kKJIOI'0 WICHa KOJIJICKTHBA;

NPUHAMATH IIE€IH COBMECTHOW AEATEIbHOCTH, OPTraHW30BBIBATH M KOOPAMHUPOBATH AEHCTBUS 1O €&
JOCTIDKEHHIO: COCTAaBJATh IUIAH JEWCTBUM, paclpefessaTb pold ¢ YYETOM MHEHMH YYacTHHKOB,
o0cyXaaTh pe3yIbTaThl COBMECTHON pabOTHI;

OIICHMBAaTh KaueCTBO CBOCTO BKJAJa M KaXJOT0 YYaCTHUKA KOMaHABI B OOWIUI pe3ynbTar IIo
pa3pabOTaHHBIM KPHUTEPHSIM;

npeaiaraTh HOBBIC MPOCKTHI, OIEHHWBATh HACU C TO3UIIMH HOBHU3HBI, OPUTMHAIBLHOCTH, MPAKTHICCKOM
3HAYUMOCTH,

OCYILECTBISTH MO3UTHBHOE CTPATErMYECKOE MOBEICHHUE B PA3ITUYHBIX CUTYAIHSX, TPOSBISATH TBOPYECTBO
1 BOOOpakeHne, ObITh NHUITNATHBHBIM.

OBnasieHe YHUBEPCAIbHBIMH PETYJISITHBHBIMH JICHCTBUSIMU:
1) camoopranusarus:

HCIIOJIE30BaTh OMOJIOTHYECKUE 3HAHUS JJISL BBISIBJICHUSA HpO6JICM 1 UX PCHICHUA B JKUSHCHHBIX U y‘IC6HI)IX
CUTYalUsIX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUN LEJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[GI\/'ICTBI/ISIX n
IMOCTYIIKax MO0 OTHOIICHUIO K JKUBOH npupoac, CBOEMYy 3J0pOBbIO U 3TOPOBbIO OKPYIKAIOIIHNX,

CaMOCTOATCIIbHO OCYIICCTBIATL I103HABATCIIBHYIO JCATCIIBHOCTH, BBIABJIATH HpO6JI€MBI, CTaBUTh H
(I)OpMyJ'II/IpOBaTL COOCTBEHHBIE 3aga4u B 06paSOBaTeJ’IBHOﬁ ACATCIIBHOCTH U JKU3HCHHBIX CUTYyaAlUAX;

CaMOCTOSITEJILHO COCTaBJIATh IJIaH PEIICHUs MPOOJIEMbl C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MpeANnOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;
pacimupsTh paMKH Y4e0HOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTEHUH;

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

CIocOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYAWIMH B Pa3HBIX OOJIACTSX 3HAHHH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCHUTH KOPPEKTUBBI B ACATCIIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3YJIbTATOB LCIIAM;



BJaJICTh HABBIKAMH II03HABATENBHOW peQUIeKCUM KaK OCO3HaHHWS COBEpIIAeMBbIX JICUCTBHHA U
MBICTUTENIFHBIX TPOIECCOB, WX DPE3YyIbTaTOB W OCHOBAaHWH, WCHOIB30BaTh MPUEMBI peIeKCHH IS
OIICHKH CUTYaIluH, BBIOOPA BEPHOTO PEIICHHS,

YMETb OIIEHMBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEILIEHUS 110 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX NIPH AHAJIM3€E PE3YNIbTAaTOB AEATEIBHOCTH;
3) npunsTHE ceOsl U IPYTUX:

NPUHUMATE ce0sl, MOHUMAas CBOU HEJJOCTATKU U TOCTOWHCTBA,;

IPUHUMATh MOTHUBBI X apI'yMEHTHI APYTHUX NIPHU AHAJIM3€ PE3YNIbTATOB AEATEIbHOCTH;
IIPU3HABaTh CBOE IPABO U MPABO APYIUX HA OIINOKHY;

pa3BUBATh CIIOCOOHOCTH TTOHMUMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

IMPEAMETHBIE PE3VJIbTATBI

[IpenmeTHBIE pe3yabTaThl OCBOSHHS CoAepikaHMs ydeOHoro mpernmera «buonorusi» Ha yriayOiaéHHOM
YpOBHE OPHEHTHPOBaHHI Ha obecriedeHrne NpOoPIILHOTO Oo0y4deHHs oOydaromuxcs Owonmoruu. OHH
BKJIIOYAIOT: Clenu(pUYeCKue i OWOJIOTMH HAydYHbIC 3HAHUS, YMEHHUS M CIOCOOBI JICHCTBUH IO
OCBOCHHIO, MHTEPIPETAMA U TPeoOpa30BaHUIO 3HAHWH, BUJABI JIESATENHHOCTH MO IMOJTYYEHHIO HOBBIX
3HAHUU M HUX IMPUMCHCHUIO B PAa3JIMYHBIX y‘Ie6HLIX, a TaKK€ B pPCAJIbHBIX KHU3HCHHLIX CUTYyalUAX.
IIpeameTHBIE PE3YJIBTATHI IPEACTABIECHBI 110 FOAM U3YYEHHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS YueOHOro npenMeTa «buonorus» B 10 Kacce JOMKHBI OTpaXxarth:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUH B CHCTEME ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpA, B [IO3HAHUM 3aKOHOB NPHUPOJLI U PEUICHHH MPodJeM
PaIMOHATIBHOTO TMPUPOJIONONIE30BAHNS, O BKJIAJEC POCCUHCKUX M 3apyOCKHBIX YYEHBIX B DPa3BUTHE
Ouooruu;

BJIaJICHUE CUCTEMON OMOJIOTMYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliye OHOJIOrHYecKue
TEPMHHbI M TIOHATHS (KU3HB, KJETKa, OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETyIISIIHs,
CaMOBOCIIPOM3BEICHHE, HACJIEICTBEHHOCTh, U3MEHYNBOCTh, POCT U Pa3BUTHE), OMOJIOTHUECKUE TEOPUH
(xnerounas teopus T. llIBanna, M. [lneiinena, P. Bupxosa, xpoMocoMHasi Teopust HaciencTBeHHOCTH T.
Moprana), yuenust (H. V. BaBuioBa — 0 meHTpax MHOTrooOpasusi M IPOUCXOXKJIEHHUS KyJIbTYPHBIX
pacTeHuii), 3aKOHBI (€AMHOOOpa3Hsl MOTOMKOB IEPBOIO IMOKOJEHUS, PACILEIUICHHS, YHCTOTHI TaMerT,
HE3aBUCUMOTO HaclyienoBanus ['. MeHiens, roMoJIorH4ecKuX pAJIOB B HACJIEICTBEHHON n3mMeHunBoctu H.
. BaBunosa), NpUHIHITEI (KOMILIEMEHTAPHOCTH);

BJIaACHNUE OCHOBHBIMU METOJaMU HAYYHOI'O ITO3HAHUWsA, UCIIOJIB3YEMBIX B OMOJIOrHYECKUX HUCCICIOBAHUAX
JKHBBIX 00OBEKTOB (OHI/IcaHI/IC, HU3MCPCHUC, Ha6J'IIO,I[CHI/IC, 3KCH€pI/IMCHT);

YMEHHUE BBIJICJIATH CYNIECTBEHHBIC IPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U SYKAPHOT, OJHOKIETOYHBIX
Y MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HcJie OakTepHid, TpuOOB, pPacTeHUil, )KUBOTHBIX M YeJIOBEKa,
CTPOCHUS OPTaHOB M CHCTEM OPTraHOB PACTEHWM, KMBOTHBIX, YEJIOBEKa, POIIECCOB KU3HEIEATEIHLHOCTH,
NPOTEKAIOUINX B OPraHU3Max pacTeHHi, >KUBOTHBIX M YeJIOBEKa, OMOJOrMYECKUX IMPOLECCOB: OOMeHa
BEIIECTB (MeTaboIM3M), NPEBPAIICHUS] SHEPrHH, OPOKEHUs, aBTOTPO(GHOI0 U TeTepoTpOodHOr0 THIIOB



nutaHus, (QOTOCHMHTE3a W  XEMOCHHTE3a, MHTO3a, Melo3a, TraMeToreHesa, JMOpHOreHesa,
MOCTAMOPHOHATIFHOTO PA3BHUTHS, PA3MHOXKEHUS, WHANBUIYaJIbHOTO Pa3BUTHA OpTaHW3Ma (OHTOTEHE3a),
B3aMMOJICHCTBUS TEHOB, TETEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIIUBATh B3aUMOCBSI3U MEXK]Iy OPTaHOHMAMH KJIETKH ¥ UX (YHKIVSIMH, CTPOSHUEM KJIETOK
pasHBIX TKaHEH W WX (PYHKIUAMHU, MEXKIy OpraHaMU U CHCTEMaMH OPTaHOB Yy PAcTCHUH, KUBOTHBIX U
YeNnoBeKa W MX (YHKIUSIMU, MEXKAY CHCTEMaMH OPTaHOB M UX (YHKIUSAMH, MEXJY 3Tanamd OoOMeHa
BEIICCTB, dTallaMU KJICTOYHOTO IUKJIA U KU3HCHHBIX IUKJIOB OPraHU3MOB, dTallaMyd SMOPUOHAIBHOTO
Pa3BUTHS, TEHOTHIIOM U (heHOTHTIOM, (DEHOTHUIIOM M (haKTOpaMH CpeIbl OOUTAHMS;

YMEHHE BBISBISATh OTIMYUTEIILHBIC MPHU3HAKUA JKHUBBIX CHCTEM, B TOM YHCJIEC PACTEHHH, KUBOTHBIX U
YEeJI0BEKA;

YMCHHE HCIIOJB30BaTh COOTBCTCTBYIOIIUEC ApPTyYMCHTHI, 6I/IOJ'IOFI/I'-I€CKy10 TCPMUHOJIOTUIO WU CHMBOJIUKY
IUTA JOKa3aTeJIbCTBA POACTBA OPTAaHU3MOB PA3HBIX CUCTEMATUICCKUX T'PYIIII;

YMEHHUE pEUIaThb OHOJIOTHYECKHE 3aJa4yd, BbBIABJIATE NPUYUHHO-CICIACTBEHHBIE CBA3KU MEXKIY
HCCIIENYEMbBIMU OHONIOrMYECKUMU mnpoueccaMu U ABJICHUAMMU, N€JIaTh BBIBOABI U IPOTrHO3bl HA OCHOBAaHHUHU
IMMOJIYYCHHBIX PE3YJILTATOB;

YMEHHUE BBITIONHATE JIA0OpAaTOPHBIE M MpaKTUYeCKHe paboThl, COONMIOJAaTh NpaBwia HpuU paboTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM;

YMCHHE BbBIABUI'aTb T'MIIOTE3bI, MPOBCPATH UX SKCHOCPUMCHTAJIBHBIMU CPEIACTBAMMU, (bOpMyany;[ Ociib
HCCIICNOBAaHUA, aHAJIU3UPOBATH IOJTYUCHHBIC PE3YJIbTAaThl U ACJIATh BHIBOABI;

YMEHHE y4YacTBOBATh B YUEOHO-MCCIIENOBATENBCKOM pPabdoTe Mo OWOJOTHH, SKOJOTHH U MEAWINHE,
MPOBOAMMON Ha 0a3e IIKOJNBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TMPEICTaBIATh MOTyYeHHBIS
pe3ybTaThl HA YYCHUYECKUX KOH(PEPEHIIUSX;

YMCHHC OLICHUBATD 3TUYCCKHUC ACIICKThI COBPECMCHHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ B 00JIacTH OHOJIOTHU H MEIUIIMHBI
(KHOHHpOBaHI/Ie, HUCKYCCTBCHHOC OIUIOAOTBOPCHUE, HAIIPABJICHHOC HW3MCHCHHUC TIC€HOMA W CO3JaHUC
TPAHCTCHHBIX OpFaHI/ISMOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynymield mpogecCHOHANBHOW AEATENILHOCTH B 00JIacTh
OMoJOTMM, METUIMHBI, OWOTEXHOJOTHH, BETEPUHAPWUHU, CEIIbCKOTO  XO3SiCTBa,  IHUIIEBOI
MPOMBIIIIIEHHOCTH, YIIIyONATh TO3HABAaTElIbHBIM HWHTEpEC, HAalpaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPO(ECCHU U MPOA0IHKEHHE OHOIOTHIECKOT0 00pa30BaHMs B OPTaHU3ALUSIX CPETHETO
po(heCcCHOHANIBHOTO U BBICIIET0 00pa30BaHMUS.

HpeHMeTHLIC PE3yabTaThl OCBOCHUS yqe6Horo npeamMeTa «buonorus» B 11 kacce JAOJIKHBI OTpa’KaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHMHBI MHpa, B IO3HAHUM 3aKOHOB IPHUPOJABI U pEIICHUU
JKOJIOTUYECKUX Ipo0JeM 4eJIOBEYEeCTBa, a TaKKe€ B PELUIEHUH BOIPOCOB  PALOHAIBHOIO
MIPUPOJIOTIONB30BaHMS, U B JOPMHUPOBAHUH [IEHHOCTHOTO OTHOIICHUS K IPUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUHY;

YMEHHUE BJIaJeTh CHCTEMOH OHMOJIOrMYEcCKMX 3HAHWH, KOTOpas BKIIIOYAET ONpeNesIeHUs U MOHUMAaHHE
CYLIHOCTH OCHOBOIOJIAralolINX OHMOJIOTUYECKUX TEPMHHOB M MOHATUH (B, 3KocHcTema, Ouocdepa),
Omosornueckre TeopuH (dBomonnoHHas Teopus Y. JlapBuHa, cHHTETHYEeCKas TEOPHs DBOJIIOIUH),
yuenus (A. H. CeBeproBa — o myTax u HampasieHusX 3Bostouuu, B.M. Bepnaackoro — o 6uocdepe),



3aKOHBI (reHeTHYecKoro paBHoBecus k. Xapau u B. BaiinOepra, 3apossiesoro cxoactea K. M. bapa),
mpaBwia (MuauMyMma 1O. JImbuxa, SKOJOTHIECKON MUpaMHUABl SHEPTHH), TUIIOTE3bl (THUIOTE3a «MHUpPa
PHK» V. 'un6Gepra);

YMCHHE BJIAACTh OCHOBHBIMU MCETOJAAMU HAYYHOTO IMO3HAHUA, HCHOJIb3yEMBIMU B OHOJIOTHYECKUX
HUCCICOOBAHHUAX KHBBIX OOBEKTOB U JKOCUCTEM (oanaHHe, HU3MCpPCHUEC, Ha6J'IIOI[CHI/Ie, BKCHepI/IMCHT),
CIoco0aMH BBISIBICHUS U OLICHKH aHTPOIIOI'CHHBIX W3MCHEHHI B IIPUPOAEC;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKH: BHIIOB, OHOTEOIIEHO30B, JKOCHCTEM U Onocdepsl,
CTaOMIM3UPYIOIIETO, ABIKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa, alIonaTpUYecKoro |
CUMIATPUYECKOTO BHJI0O00PA30BaHUS, BIMSHUS JBIXKYIIUX CHJI SBOJIIOIIMA HAa TCHO(OH] IMOMYJISIINY,
MIPHUCIIOCOOIEHHOCTH OpPraHM3MOB K cpele OOWTAaHWSA, UYEpeNOBaHWs HANpaBICHUH HBOJIOLHUH,
KpPYroBOPOTA BEIECTB ¥ IMOTOKA YIHEPTHU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTb B3aMMOCBA3K MEXKAY MpoHecCaMu 3BOJJIOIMH, ABIXKYIIHMMHA  CHUJIaMU
AHTPOIIOIr€HE3a, KOMIIOHCHTAMHU PA3JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6J'ICHI/I$[MI/I K HUM OpTraHU3MOB;

YMEHHE BBISBIATH OTIMYUTENFHBIC TPU3HAKHA JKUBBIX CHCTEM, IMPHUCIIOCOONEHHOCTh BHIOB K Cpeje
oOuTaHus, aOMOTUYECKMX W OMOTHYECKMX KOMIIOHEHTOB SKOCHUCTEM, B3aMMOCBS3CH OpPraHH3MOB B
COO0O0IIIEeCTBaX, AHTPOIIOTEHHBIX H3MEHEHNH B 9KOCHCTEMAX CBOSH MECTHOCTH;

YMCHHE HCII0JIB30BaTh COOTBCTCTBYIOIIUEC ApPTyMCHTEHI, 6I/IOHOFI/I‘-ICCKy}O TCPMUHOJIOTUIO U CUMBOJIMKY
JUTA 10Ka3aTe/ibCTBa pOACTBA OPraHM3MOB pPa3HbIX CUCTEMATUYCCKUX I'PYIII, B3AUMOCBA3U OPraHUu3MOB U
CpcablL O6I/IT3HI/151, CANHCTBA 4YCJIOBCYCCKHUX pac, HGO6XOI[I/IMOCTI/I COXpaHCHUA MHOFOO6paSI/Iﬂ BHUIOB U
9KOCHUCTEM KaK YCJIOBHUA COCYHIECTBOBAHUSA IPHUPOABI U YCJIOBEYECTBA,

YMCHHUE pCuiaTb OHOJIOTHYECKHE 3aga4yd, BbBIABIATL HNPHUYUHHO-CICACTBCHHBIC CBA3U  MCKAY
HCCIIENYEMbBIMU OHONIOrMYECKUMU mnmpoueccaMu U ABJICHUAMMU, J€JIaTh BBIBOABI U IPOTrHO3bI HA OCHOBAHWUHU
IMMOJTY4YCHHBIX PE3YJILbTATOB;

YMEHHE BBITIONHATH JIA0OPATOpPHBIE M TpPaKTUYeCKHe paboThl, COONIONaTh TpaBmwia Tpu paboTe ¢
y4eOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMCHHE BBIABUI'aTb T'MIIOTEC3bI, MPOBCPATH UX SKCICPUMCHTAJIBHBIMU CPEACTBAMU, (I)OpMyJ'II/IpySI OCJIb
HCCJICA0BaHN, aHAJIU3UPOBATE MMOJIYYECHHBIC PE3YJIbTAaThl U A€J1aTh BHIBO/IbI;

YMEHHE y4acTBOBATh B YUEOHO-MCCIIENOBATENBCKOM pa0doTe Mo OWOJOTHH, JKOJOTHH U MEAUINHE,
NPOBOJAMMOIM Ha 0a3e WIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO TMPEJCTaBISATh TONyYEHHBIE
pe3ybTaThl Ha YYEHHYECKUX KOH(PEPEHLUX;

YMCHHE OLCHUBATH T'HIIOTE3bI U TCOPUH O IMPOUCXOKACHUU KHU3HU, YCIIOBCKA U UYCIIOBCUHCCKHUX pac, O
MMpUYIrHAaXxX, MOCICACTBUAX U crocobax MpeaOTBpaIllCHUs r100albHBIX U3MEHCHUHN B 6Hocq)epe;

YMEHHE OCYLIECTBIATH OCO3HAHHBIA BBIOOp Oynymield mpodecCHOHANBHOW AESITENbHOCTH B 00JIACTH
OHMOJIOTHH, SKOJIOTHUH, TMPUPOAOIOIB30BaHUS, MEIUIMHBI, ONOTEXHOJIOTHH, MCUXOJIOTHH, BETEpUHAPHUH,
CENbCKOTO  XO3SHCTBA, MHIIEBOW IMPOMBIIUIEHHOCTH, YIUIyOJSATh IO3HABATENbHBIM  WHTEpEC,
HanpaBJICHHBII Ha OCO3HAaHHBIN BBIOOP COOTBETCTBYIOIIEH Npodeccuu 1 NPoJ0DKEHHE ONOJIOrHYECKOro
00pa3oBaHMs B OPraHU3aIUsIX CPEAHEro MPOdECCHOHAIBHOTO U BBICIIIETO 00pa30BaHHS.



TEMATHUYECKOE ITNTAHMPOBAHUE

10 KJIIACC
KonuuectBo yacos
Ne OnekTpoHHBIE (LUPPOBBIE)
HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBI
n/n Beero KonTponbsHbIe IpakTuyeckue o0pa3oBaTeNbHbIE PECypCh
paboThI paboThl
1 Buonorus kak Hayka 1 0 0
2 ’KuBbie cucTeMbl U X U3yUEeHHE 2 1 0
3 Buonorus knetku 2 0 0.5
4 XuMudecKasi OpraHu3aIus KIETKA 10 1 1
5 Crpoenue 1 QyHKINHU KIETKH 8 1 2
6 OOMeH BemliecTB M MpPEBpallCcHUE SHEPTHU B 9 1 1
KJIETKE
y HacnencrBennass mHGOpMAIMsS W peann3anus 9 1 05
e€ B KIICTKE '
8 JKu3HEeHHBIH UK KIETKA 6 1 1
9 Crpoenue u GyHKINU OpraHU3MOB 17 1 1.5
10 Pa3mHOxeHNE U pa3BUTHE OPraHU3MOB 8 1 15
11 2 0 0.5

I'emetmka — HayKa O HAaCJICACTBCHHOCTH U




W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HAaCleACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka 4yenoBeka 3 0.5
15 Cenekus OpraHu3MOB 4 1
16 BuotexHonorus u cHHTETHYECKAast OMOJIOTHS 4 0
17 PesepBHoe Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 13




11 KITACC

KommuectBo yacos

Ne OnekTpoHHBIE (LUPPOBBIE)
HanmenoBanue pa3zienoB v TeM IpOrpaMMbl
/I Beero KontposnbHbie IIpakTrueckue o0Opa3oBaTenbHBIE PECypPCHI
paboThI paboThl
1 3apoxneHne ¢ pa3BUTHE OSBOJIOLHOHHBIX 4 0 0
Tpe/ICTaBICHUIA B OHMOJIOTHI
2 MuxkposBoonus U €€ pe3yIbTaThl 14 1 2
3 MaxkposBoittonus U €€ pe3yabTaThl 6 1 0
4 [IpoucxoxneHue u pazBuThe ku3HU Ha 3emiie | 15 1 15
5 [IponcxoxneHue yenoBeka — aHTPOIIOTeHEe3 10 1 1
DKoOJOTUST — Hayka O B3aMMOOTHOLICHUSX
6 OpPraHM3MOB M HAJOPraHU3MEHHBIX CHUCTEM C | 3 1 0.5
OKpY>Karollen cpenoit
7 OpraHu3Msl U cpesia 00uTaHus 9 1 1.5
8 DKOJIOTHS BUJIOB U TIOYJISITHI 9 1 0.5
OKomorus COOOIIIECTB. DKoJoruueckre
9 12 1 0.5
CHCTEMBI
10 Buocdepa — rmobanpHast sxocucrema 6 0 0
11 UetoBeK ¥ OKpy»Karolias cpeaa 6 0 0




12 Pe3epBHoe Bpems

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

7.5




I[TOYPOYHOE ITVNIAHMPOBAHUE

10 KJIIACC
KonuuectBo yacos DNEeKTPOHHbBIE
No Jata G poBeIe
Tema ypoka
/o Beero Konrponsueie | IIpakTHyeckue | uzydenust | oOpa3oBaTe/ibHbIE
paboTeI paboTs pecypcsl
1 Buonorust kak KOMIUIEKCHAs HayKa U KaK 9acTh 1 0 0
COBpEMEHHOT0 00IIIecTBa
2 JKuBbie CUCTEMBI M UX CBOMCTBA 1 0 0
3 YpoBHEBas OpraHu3anys KUBBIX CUCTEM 1 1 0
4 Hctopusi OTKpHITHA # W3YYCHHS KIIETKH. 1 0 0
Knerounas teopust
Metonabl MOJIEKYJIAPHOM u KJIETOYHOU
ounonorun. [lpakTuueckas paborta «3ydenue
5 METOJIOB KJIETOYHOMU OHOoJIOrur 1 0 05
(xpomarorpadus, 31eKTpodopes, '
muddepeHnuanbHoe HEeHTpU(YTUPOBAHUE,
[ILP)»
6 XHUMHYECKHUH COCTaB KICTKH 1 0 1
7 MuHepanbHble  BEIIeCTBa  KIETKH,  HX 1 0 0
Ouosoruyeckast poib




OpFaHI/I‘lCCKI/Ie BC€OICCTBA KIICTKH — OCIIKH.

[Ipaktuueckass pabora «M3ydeHue IBWKCHUS

8 JlaGoparopras pabora «OOHapykeHHE OCIKOB 0.5
C TMOMOIIBIO KAYECTBEHHBIX PEAKLIUI»

9 CsoiicTBa, knaccupukanys ¥ GyHKIHHA OEJIKOB 1

10 Oprannueckyre BemecTBa KIeTKH — yTIeBObI 0

11 Oprannyeckue BeIecTBa KJIETKU — JTUMUIBI 0
Hyxneunoseie kucmorsl. JHK wu PHK.

12 JlabopaTopHas pabota «HccnegoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIICICHHBIX M3 KIETOK '
Pa3NUYHBIX OPTaHU3MOBY

13 Crpoenne wu  ¢ynkuuun ATO. [lpyrue 1
nykieosuarpudocdarst (HTD)

14 CexBenupoBanue JIHK. MeTtonel reHOMUKH, 0
TPaHCKPHUIITOMUKH, TPOTEOMHUKH

15 MeTtop1 CTPYKTYpHON OHOIOTHH 0

16 Tuns! knetok. [lpokapuoTrueckas KieTka 0
Crpoenue 9YKapUOTUYECKOU KIICTKH.

17 [IpakTnueckas pabora «M3ydeHue CBOWCTB 0.5
KJIETOYHON MEMOpaHbI»

18 [ToBepxHOCTHBIN anmapaT KJIETKH 1

19 OnnomeMOpaHHbIE OpTaHOU/IBI KIIETKH. 05




UTOILIA3MbI B pPaCTUTCIIBHBIX KJICTKAX»

[TonyaBTOHOMHBIE OpraHOM]IbI KIICTKH:
MUTOXOHApHUH,  TacTunael.  JlaGopaTtopHas

20 0.5
pabora  «MccnemoBaHue — miasMonM3a |
JeTIa3MOJIN3a B PACTUTENBHBIX KIETKaX»
21 HememOpaHHbIe OpraHOM/IbI KICTKH 0
22 Crpoenue u QyHKITUH siIpa 0
CpaBHUTENbHAsT ~ XapaKTEePUCTHKAa  KIETOK
23 sykapuot. Jlabopatopuas pabora «M3ydeHue 0.5
CTPOCHUS KIIETOK PA3THMYHBIX OPTAaHU3MOB
AcCHMUIIALIMS. W JUCCUMHJISIIMS —  JIBE
CTOpPOHBI ~ MeTa0onu3ma. Tumbl  oOMeHa
24 BemectB. JlaboparopHas pabora «U3ydeHune 0
KaTAIMTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
NpUMepe aMUJIa3bl HITH KaTanasbl)»
depMEHTATUBHBIN XapaKkTep peakuuit
KJIeTouHoro  MeTabonm3ma.  JlaGopaTopHas
25 pabora «3yuenne (hepMEeHTaTUBHOTO 0.5
paciieryieHdst  MEepoKCHIa  BOAOpoJa B
PACTUTENBHBIX M KHUBOTHBIX KIETKAX)
26 Benxu-akTUBaTOpHI U OEIKNU-MHTHOUTOPEI 1
27 ABTOTpO(HBIN THII 0OMEHa BEIIECTB 0
28 dotocunTe3 0




XeMocHuHTE3. JlaGoparopHas pabota

29 «CpaBHeHHe mpoueccoB  (OTOCHHTE3a U 0.5
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Buabl OpoKeHUs.
30 JlaGoparopHras pabora «CpaBHEHUE MPOIIECCOB 0
OpO>KEHHS U ABIXaHUSD)
31 AnpobHBIE OpraHHU3MBbI. Dtarsl 0
SHEPTEeTHYECKOr0 OOMEHa
DHeprusi MeMOpPaHHOTO TpaJUeHTa MPOTOHOB.
32 Cunres AT®: pabora mnporoHHoit ATD- 0
CHHTAa3bI
33 Peaknnu maTpuyHOTO CHHTE3a 0
34 Tpanckpunims — matpuunbiii cuaTe3 PHK 0
35 Tpancasius u e€ 3ranbl 0
36 Koauposanne amunokucnor. Poias pubocom B 0
OnocuHTe3e Oenka
37 Opranu3zanus reHoMa y IpoKapuoT U 9yKapruoT 0
38 MOHCKyﬂHpHBIe MEXaHNU3MBbI SKCIIPECCHUU I'CHOB 0
y DYKapuoT
Bupycel — BHekiIeTO4YHBIE (OPMBI KU3HH U
39 obnuraTtHple TIapa3uThl. [IpakTuueckas pabora 0.5

<<C03}IaHI/Ie MOZCIIN BUpYyCa»




BI/Ip}’CHI)IC 3a00JIeBaHUs YCJI0BCKA, )KXUBOTHBIX,

40 N 0
pacTeHuit

41 HanorexHonoruu B 6M0I0ruy U MEJULKHE 0

42 JKU3HEHHBIN LUK KIIETKA 0

43 Matpuunsiit cuare3 JTHK 0
XPOMOCOMBI. JlaGopaTtopHas paborta

44 «3yuenne XpPOMOCOM Ha TOTOBBIX 0.5
MUKpoOTpenaparax»

45 JlenenHue KIETKH — MHUTO3 0
Tuner knetok. KapHOKWHE3 M IUTOKHHES.

46 Jlaboparopras pabota «Habmonenne murosa B 05
KJIETKax KOHYMKa KOpellKa JyKa (Ha OTOBBIX '
MHUKpOIpenaparax)»

47 Perynsmust >Ku3HEHHOTO ITUKJIA KIIETOK 0

48 OpraHu3m Kak eIHHOE 1eI0e 0

49 Tkauu pacrenuit. JlaGopatopuas pabota 05
«3yueHne TkaHe pacTeHUun» '

50 TkaHu KUBOTHBIX M yenoBeka. JlabopaTopHas 05
pabota «/3ydeHne TKaHeH )KUBOTHBIX» '
Opranbl. Cucremsl opraHoB. JlabopaTopHas

51 pabora «l3ydeHue OpraHoB IBETKOBOTO 0.5

pacTeHH»




52

Onopa Tena opraHu3MoB

53

I[BI/I)KCHI/IG OpraHu3MoB

54

IIutanue OpraHu3smMoB

55

IIutanue IIO3BOHOYHBIX KNBOTHBIX.
HI/IIIIeBapI/ITeJ'II)HaSI CHCTCMaA YCJIOBCKaA

56

JpIXxaHue opraHu3MoB

57

I[LIX&HI/IC ITO3BOHOYHBIX KMBOTHBIX H YCJIIOBCKA

58

TpaHCHOPT BEIIECTB y OPraHU3MOB

59

KpOBCHOCHaH cucremMa ITO3BOHOYHBIX
KHMBOTHBIX M YCJIOBCKA

60

BLI,I[CJ'IGHI/IG Yy OpraHu3moB

61

3ammra y OpraHu3MoB

62

NMMyHHas cucreMa 4yejioBeka

63

PazapaxxuMoCTh U perysisinust y OpraHu3MOB

64

I'ymopanbHass perynasiuids U 3HJIOKpUHHAs
CHCTEMa )KMBOTHBIX U YEJIOBEKa

65

DopMbl pa3MHOKEHUS OPTAaHU3MOB

66

ITonoBoe pa3MHOXKEHHE




67

Meitios

68

l'ametorene3. OOpa3oBaHne ©  pa3BUTHE
MOJIOBEIX  KieTok. JlaGopatopHas pabota
«M3yyeHHne CTpPOEHUs TIOJNOBBIX KJICTOK Ha
TOTOBBIX MHKPOTIpENapaTax»

0.5

69

WnauBumyansHOe pa3BUTHE OpPraHWU3MOB —
OHTOT€HE3

70

3akiagKa OpraHoB U TKaHEH U3 3apOJIBIIICBHIX
JIMCTKOB

71

Poct u pasButne xuBOTHBIX. JlaGopaTtopHas
pabora «BplsBIEHHE MPHU3HAKOB CXOJCTBA
3apOoApIILei TO3BOHOYHBIX JKUBOTHBIX»

0.5

72

PasmMHOXXEHME M pa3BUTUE  PACTCHUIl.
JlabopatopHass pabora «CTpoeHHEe OpraHOB
Pa3MHOKEHUS BBICIIINX PACTSHHID

0.5

73

Hctopusi cTaHOBIEHHA W PAa3BUTUSl T€HETUKU
KaK HayKu

74

OCHOBHBIE TIOHSITHSI M CHMBOJIBI TEHETHKH.
Jlaboparoprass pabora «Jlpo3odmima  Kak
00BEKT TEHETHYECKHUX HUCCIICTOBAHUNY

0.5

75

3aKOHOMEPHOCTH HACJICIOBAaHHS IPH3HAKOB.
MonorubpugHoe ckpeuuBanue. [IpakTuyeckas
pabota "N3yuenne pe3yNbTaToB
MOHOTMOPHUIHOTO CKPEIIMBAaHUS y Ap030(ub!"

0.5




]_[I/ITOJ'IOI‘I/I‘IGCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEeLIMBaHUS

77 Ananuzupyromee ckpeummsanue. HemonHoe 0
JOMUHHUPOBaHHE
Hurnbpungnoe ckpemuBanue. [IpakTrueckas

78 pabota «/3yueHne pe3ynbTaToB TUTHOPUITHOTO 0.5
CKPELIMBaHUS Y TIPO30(QHIIBI)

79 LuTonornuecknue  OCHOBBI  JTUTUOPUAHOTO 0
CKpELIMBAHUS

80 CueruieHHOE HacJIeJOBaHNE TIPU3HAKOB 0

81 XpoMOCcOMHas TeopHs HacleACTBEHHOCTH 0

82 [eHeTuKa mosa 0

83 I'eHOTHO KaK [E€JIOCTHAS CUCTEMA 0

84 I'eHeTnueckuil KOHTPOJIb PA3BUTUS PACTCHUM, 0
KHBOTHBIX M YeJIOBEKa

85 N3menunBOCTH IIPU3HAKOB. Bunst 0
N3MEHYUBOCTH

86 MonuukanrnoHHass U3MEHYHBOCTh 0
BapuaunoHHbI psa M BapHaLlMOHHAs KpHBasl.

87 JlaGopatopHnas pabota «HccnenoBanue 0.5
3aKOHOMEpPHOCTEN MOJU(PHUKALTMOHHOM

U3MEHYHUBOCTH. HOCTpOCHI/Ie BapHuanMOHHOT'O




pslia ¥ BapUallMOHHOM KPUBOW»

88 I'enotunmnueckast HU3MEHYUBOCTb. 0
KomOuHaTtuBHast H3MEHUYHUBOCTh
MyTtanmonHass W3MEHYHBOCTh. IIpakTmdueckas

89 pabora «Mytanuu y apo3oduisl (Ha rOTOBBIX 0.5
MHKPOIIpEnapaTax)y»

90 3aKOHOMEPHOCTH MYTAlMOHHOTO Ipolecca. 0
ONUreHeTHKa v SMUTCHOMHKA

91 I'enetnka uenoBeka. [IpakTmyeckas pabora 05
«CocCTaBlIeHHE U aHAIU3 POAOCIOBHOI) '

92 MeToapI METUIIMHCKOMN Me€HETHKH 0
3HayeHWe  MEIWIUHCKOM  TeHETHKH B

93 MPEIOTBPAIICHNA M JICYCHUH TeHETHYECKUX 0
3a00yIeBaHUi UyenoBeKa
OcHoBHbIe TOHATHS cenekiuu. JlaboparopHas

94 pabora «M3ydeHme COPTOB  KYJIBTYPHBIX 0.5
pacTeHHid U MOPO/| TOMAIIHUX KHUBOTHBIX)
MeTobt CEINIEKIIMOHHOM paboTsl.

95 Jlaboparoprass pabora «M3ydeHne MeETOIOB 0.5
CEJIEKIIUU PACTEHUI»

96 JloCTHXEHUS CENEKIIH PACTECHUH M JKUBOTHBIX. 0
[Ipaktuueckas padota «IIpuBrBKa pacTeHUIR»

97 0

CoxpaHenne, H3y4eHHE W HCIIOIH30BAHNE




TEHETUYECKUX PECYpPCOB

buoTtexHonorus KakKk HayKa u OTpaciib

98 MIPOU3BOCTBA. [IpakTryeckas pabota | 1 0.5
«3yueHre 00HEKTOB OHOTEXHOIOTHI
OCHOBHBIC ~ HANpaBICHUS  CHHTETHUYCCKOMN

99 1 1
Oomoorun

100 | XpomocoMHas 1 TeHHas! HHKEHEPHUS 1 0

101 | MenunuHCKHE OMOTEXHOIOTUHU 1 0

102 Pesepurblii  ypok. IloBropenue, o0oOmieHue, 1 0
CHUCTEMaTHU3allNs 3HAHUI

OBUIEE KOJIMYECTBO YACOB IT10 TTPOTPAMME | 102 20.5




11 KITACC

KommuecTtBo yacoB DNeKTpOHHBIE
Ne Hata IUQpOBLIE
Tema ypoka
/T Beero Kontponbneie | IIpakTnyeckue | uzydenus | oOpa3oBaTeibHbIC
paboThI paboThI pecypchl
1 OBOJIIONIMOHHAS TCOPHS 1 0 0
Y. lapBuHa
JBmxyiine CHUJIBI
2 SBOJIOIMU BUAOB 1o Y. | 1 0 0
HapsBuny
Boprba 3a
CYIIIECTBOBaHUE
3 | ¥ e 1 0 0
€CTCCTBCHHBIM u
WCKYCCTBEHHBIN 0TOOp
dopMupoBaHue
4 CHUHTETHYEeCKOH Teopuu | 1 0 0
IBOITIOIIAN
OTanbl 3BOJOLHOHHOIO
mpoiiecca:
5 | 1 0 0
MUKPOIBOITIOIHS "
MaKpPO3BOJTFOLIHSI
Ionynsanus —
6 aneMeHTapHas exauHuna | 1 0 0
3BOJIIOLIUU
3aKOH TEHETUYECKOTO
paBHOBeCHS Jx.
Xapau, B. BaiinGepra.
7 JlaGopartopnast pabora | 1 0 0.5
«BrbIsBIICHUE
M3MEHYUBOCTH y
0co0eii OTHOTO BHJIA»
DJleMeHTapHbIe
8 P 1 0 0
(hakTOPBI PBOTIOITNT
Oddexr  ocHoBaTes.
9 O¢ddexr Oyrbutounoro | 1 0 0
TOPJIBIIIKA
10 | Murpanuu. Wsomsauuu | 1 0 0

MOYJISLINN:




reorpaduyeckas,
OnoJIornyecKas

11

EcrectBeHHBIIT  0TOOpP
— HaIpaBJISIIOUN
(hakTOp PBOIIOIIUU

12

ITomoBoii oT6Op

13

[Ipucroco6IeHHOCTH
OpraHu3MOB KaK
pe3yibpTaT
MHKPOIBOJTIOLIUH.
JlaGoparopnast pabora
«3yueHue
apomop¢h030B u
“auoanantauun y
pacTEeHUIA U HKHUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOICHU y
OpraHN3MOB:
MoOp¢oJIorHYecKHe,
(usnonornyeckue,
OHMOXHUMHUYECKHE,
MIOBE/ICHYECKHE.
Jlaboparopnast pabora
«[Ipucnocobnenus
OpPraHm3MoOB H  HX
OTHOCHTCIIbHas
1IeTIECO00Pa3HOCTHY

0.5

15

Buja, ero kpurtepun u
CTPYKTypa.
JlaGoparopHasi pabora
«CpaBHEHHE BHUJOB IO
Mopdooruyeckomy
KPHUTEPHIO»

0.5

16

Crpykrtypa BUaa

17

Bunoo6pazoBanue kax
pe3ysbTar
MHUKPO3BOIIOLUHT

18

CBSI3b MHKPOIBOJTIOITUHT
Y SIUIEMHUOJIOTHN

19

Maxkpo3BoOLHS.
ITaneoHTONIOTNYUECKIE




METOJIBI U3YYCHUS
SBOIIOINH

20

buoreorpadudeckue
METO/TBI U3yYCHUS
ABOJTIOLIAN

21

OMOpHOJIOTHIECKHE |
CPaBHUTEIIBHO-
Mopdonoruueckue
METOIBI U3yUYCHUS
ABOJTIOLIAU

22

MounekyisipHo-
TECHETHYECKHE,
OMOXUMHYECKHE u
MaTeMaTHYECKUE
METOIBI U3y4YEHUS
3BOJIFOLIUU

23

OO0mme
3aKOHOMEPHOCTH
SBOJIFOLIUHI

24

AnanTuBHAs paanaiusl.
HepaBHomepHOCTB
TEMIIOB 3BOJJIFOITUN

25

Hayunsle TUIIOTE3BI
MPOUCXOXKICHHUS JKU3HU
Ha 3emie

26

HonayuHsie
MPECTaBICHUS 0
3apOKICHUN KU3HU

27

OCHOBHEBIE JTanbl
HEOPTaHHYECKOM
JBOJIFOLIUHI

28

I'unotessl 3apOKACHUA
KHU3HU

29

Ucropust 3Bemmu u
MeTOAbl €€ M3y4eHHs.
JlaGoparopnast pabota
«3yueHue u onucaHue
HCKOTIAE€MBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

0.5




30

HavanbHubie STaIlbl
OpraHUYEeCKOM
IBOITIOIIAN

31

OBONIONUS 3yKapuoT

32

OCHOBHBIE STarbl
SBOJIOIMN
pPacTUTEILHOTO — MHPA.
[IpakTuueckass pabota
«3yueHue
0COOCHHOCTEH
CTpOEHUSA pacTteHuit
PasHbBIX OTIETIOB)

0.5

33

OcHOBHEIE STaIbl
SBOJIFOLIMM  YKUBOTHOI'O
Mupa

34

OBOIIONUS  KUBOTHBIX.
[IpakTnueckas pabora
«3yueHue
ocobeHHOCTEH
CTPOEHHS TIO3BOHOYHBIX
JKHUBOTHBIX)»

0.5

35

Pa3zButne xu3HM Ha
3emne mo J3paM U
nepuoiam

36

MaccoBble BBIMUpaHUS
— 9KOJIOTHYECKHE
KPHU3HUCHI MTPOIIIOTO

37

CoBpeMeHHBII
9KOJIOTHUECKHIA KPHU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHass CcuCTEMa
OpPraHHYECcKOro
MPOIILIOTO

39

OcCHOBHEIE
CUCTEMATUUYECKHUE
TPYIIIBI OPTaHU3MOB

40

AHTpOTIONOTHS —
HayKa O 4YeJIOBEKe

41

PasBurue
HpEeACTABICHUN o




MMPOUCXOXKICHUN
YCJIO0BCKa

Mecto 4enmoBeka B
CUCTEME

OpPTaHMYECKOTO  MHpa.
JlabopaTopHass pabora

42 | «Uzyuenue 0.5
ocobeHHOCTEHN
CTPOCHHUS CKeJIeTa
YEJI0BEKA, CBSA3AHHEIX C
TIPSMOX 0K ICHHE M)
JBroxytre CHJIBI

43 Y 0
AHTPOIIOTEeHE3a
CooTtHollIeHNE

44 OHMOJIOTHYECKHUX u 0
COLMANTBHBIX (PAKTOPOB
B aHTPOTIOTEHE3E
OcHOBHEIE cTagun

45 0
AHTPOTIOTCHE3a
ITaneorenernka Hu

46 0
MajJeoreHoMHUKa
ODBOIOHNS

47 | COBpEeMEHHOTO 0
yeJoBeKa
YenoBeueckue  pacsl.
[IpakTiaeckas pabora

48 | «3zyuenue 0.5
DKOJIOTUYECKUX
aJlarTannii YeIIoBeKay

49 MeXIUCIUIITHHAPHBIE 0
METO/JIbI aHTPOIOJIOT K
3apoxaeHue u

50 | % 0
Pa3BUTHUE IKOJIOTHH
MeTtonpl 9KOJIOTHH.
JlaGopatopnast pabota

51 | «3yuenue METOJ0B 0.5
DKOJIOTUYECKUX
HCCIIEJOBAHUI

52 | 3HaueHue 0

SKOJIOTUYECKUX 3HAHUH




JJIs1 4CJIOBCKA

53

DKOJIOTHYECKUE
(haxTopsI

54

AbGunoruieckue
daktopel.  CBerT Kak
3KOJOTUYECKUI
(akrop. JlabopaTopHast
pabota  «BbIsBICHUE
MIPUCTIOCOOICHAH
OpPTraHU3MOB K BIHSHHIO
CBETa»

0.5

55

AbGunoruieckue
¢daxrtopel. Temmepatypa
Kak AKOJIOTMYECKUI
¢akrop. JlabopaTopHas
pabora  «BrlsBrneHue
MIPUCTIOCOOICHU T
OpraHu3mMoB K BJIMAHUIO
TEMIIEPATypPhD»

0.5

56

AOnoTHUECKHE
(daktopel. BnaxkHOCTB
Kak 9KOJIOTHYECKHI
¢akrop. JlabopaTopHas
pabora
«AHaTOMHUYECKHE
0COOCHHOCTH DPACTEHUI
nu3 Pa3HBIX MECT
oOUTaHUS»

0.5

57

Cpensr oOuTaHUs
OpraHu3MoOB

58

buonorunueckue PUTMBI

59

XKuzHennsie (dhopmbl
OpraHU3MOB

60

buotnyeckue GpaxkTopsl

61

3HaueHne OMOTHYECKHX
B3aMMOJEUCTBUHA  JJIA
CYILIECTBOBAHUSA
OpraHu3MoOB B cpele
oOuTaHuA

62

OKOJIOTHYECKUE




XapPaKTCPpUCTUKNU
MOy

63

OCHOBHBIE TTOKa3aTeln
MO JISIIINN:
YUCIIEHHOCTb,
IUIOTHOCTh, BO3pacTHAas
Y TI0JIOBAsI CTPYKTYypa

64

OCHOBHBIE TMOKa3aTeIH
MO JISITIHH:
POXAAEMOCTb, IPUPOCT,
TeMIT pocra,
CMEPTHOCTb, MHTPAIHN

65

DKoJIOTHYeCcKast
CTPYKTYypa MOMYJISIUH

66

JluHaMHKa TOMyJISALUH
U €€ peryJsnus

67

Kpussie pocta
YHCIICHHOCTH
nomymsiind.  KpuBble
BBDKUBaHUS

68

OKOJIOTHYECKasi HUIA
Buga. JlaboparopHas
pabota
«IIpucnocobnenus
CeMsH pacTeHHd K
pacceneHuo»

0.5

69

Bung Kak CHUCTEMA
HONYJIALUI

70

3aKOHOMEPHOCTH
MTOBE/ICHUST M MUTPAILIAi
JKMBOTHBIX

71

Coo01ecTBo
OpraHu3MoB —
OHOIIEHO3

72

OKocucremMa KaK
OTKPHITAst CUCTEMA

73

Kpyrosopor Bemiects u
IIOTOK  DHEPIUM B
JKOCUCTEME




74

OCHOBHBIC IIOKAa3aTEIIN
OKOCHCTCMBI

75

DKOIOTHYECKHUE
MTUPAMUTBI

76

Hsmenenus cooOuiects
— CYKIIECCHH

77

ITpupoansie
9KOCHUCTEMBI.
OKOCHCTeMBI 03¢p |
peK. DKOCUCTEMBI
MOpEN U OKEaHOB

78

ITpupoansie
SKOCHCTEMBEI.
OKoCUCTeMBI  TYHJp,
JIECOB, CTENEH, TyCThIHb

79

AHTpPOTIOTeHHBIE
9KOCHCTEMBI

80

YpO03KOCHCTEMBL.
[IpakTuueckass pabota
«M3ydeHne u onucaHue
YpOOIKOCUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(dhopmupoBaHUs
OCHOBHBIX
B3aUMOJICUCTBUI
OpraHn3MOB B
IKOCHCTEMaX

82

MexaHU3MBbI
BO3JIEUCTBUS
3arpsi3HEHUM  pa3HBIX
THUIIOB Ha
CyOOpraHN3MEeHHOM,
OpPTaHU3MEHHOM,
NONYJISILUOHHOM n
SKOCHCTEMHOM YPOBHSIX

83

Buocdepa —
oO1eruiaHeTapHas
o0osouka 3emin

84

Yuenue B. n.
Bepnaackoro 0




ouocdepe

85

3aKOHOMEPHOCTH
CYILECTBOBAHHMS
ouocdepst

86

KpyroBopoTsl BemecTs
U OHOT€OXHMHUYECKHUE
LIUKJIBI

87

30HaNbHOCTh
omocdepsl. OCHOBHBIE
OMOMBI CyIIH

88

Y CcTOHYHBOCTD
ouocdepnl

89

OKOJIOTHYECKHE
KpI/I3I/ICI)I n ux HpI/I‘-II/IHI)I

90

Bo3sneiicTBre degoBeka
Ha 6uochepy

91

AHTpONOreHHoe
BO3JICHCTBHE Ha
pacTUTEeIbHBINA u
YKUBOTHBIM MUP

92

OxpaHa npupoabl

93

OCHOBHBIE  NTPUHIIHIIBI
YCTOWUYUBOIO Pa3BUTUS
YeJI0BEYECTBA u
MIPUPOJIBI

94

PanmonansHOE
MPHUPOIOTIONIB30BAHNE H
COXpaHEeHUE
OHOJIOTHYECKOT0
pasHoobpasus 3eMiin

95

O00011IeHE TI0 TEME
«MUKpOIBOIIOLUS U €€
pe3yIBTaThD)

96

O0o01menne 1Mo TeMe
«MaxkposBoitonus u €€
pe3yIBTaThD)

97

O0o01enHne 1Mo TeMeE
«ITpoucxoxaeHue u




pasBUTHE JKHU3HH Ha
3emiie»
O00011IeHNE TI0 TEME
98 «IIpoucxoxaeHue 1 0 0
YyeJa0BeKa —
AHTPOIIOI'CHE3)»
O0o01enue 1m0 TeME
99 «JKoNorusi — Hayka o 1 0 0
B3aMMOOTHOIIIEHUAX
OpPTraHU3MOB)
O0o01enue 1m0 TeMeE
100 | «Opranusmbl 1 cpema | 1 0 0
o0OUTaHUD
O0o001menne 1m0 TeEME
101 | «Dkomorus BumoB u | 1 0 0
HONYJISLIAI»
O0o001enne 1m0 TeEME
102 «buocdepa 1 0 0
riaobanpHas
HKOCHUCTEMAY
OBUIEE KOJIMYECTBO 102 7 75
YACOB I10 ITPOTPAMME '

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUHEHUKA

* buosnorus. O6miast ouosnorusi, 10 kmace/ 3axapos B.b., MamonTos C.I'., Conun H.U., 3axapora E.T.;
nox penakiueir 3axapoBa B.b., OOmECTBO ¢ OrpaHWYCHHON OTBETCTBEHHOCTHIO «JIPODAY;
AKIMOHEepHOE 00111eCTBO «31aTensCTBO «[IpocBemenue»
* buonorus. O6mas o6uonorus, 11 kiacc/ 3axapoe B.b., MamonTtos C.I'., Conun H.U., 3axapora E.T.;
mon pemaknueir 3axapoBa B.b.,, OOmecTBoO ¢ OrpaHHYeHHOH OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obmectBo «M3natenberBo «lIpocBemenney

METOJUYECKME MATEPUAJIBI JIUIA YUUTEJIA

N ®POBLIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

PoII







