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IHOACHUTEJIBHAS 3AIIMCKA

IIporpamMmma 1o yueOHOMy mpeamery "buonorus" (majgee - OHOJOrHS) Ha YpPOBHE CPEOHErO OOIIEro
oOpa3oBaHus paspaboraHa Ha ocHoBe denepaapHoro 3akoHa or 29.12.2012 Ne 273-®d3 «O0 oOpa3oBaHHHM B
Poccutickoit @eneparumy, ®I'OC COO, KoHnenuuu npenogaBaHus ydeOHOTO mpeameTa «bHoIOTH» W OCHOBHBIX
noJoxeHui eaepansHoii paboueil mporpaMMbl BOCIUTAHUSL.

Vuebuplii mpeamer «buonorust» yrayonéunoro ypoBHs usydeHus (10-11 kmaccel) siBasieTcss OOHUM U3
KOMIIOHEHTOB TpeAMeTHOH obmnactu «EcrecTBeHHO-HayuHble mpenmeTb». CoriacHo mnonoxenumsim ®IOC COO
npoduibHble yueOHBIE MPEIMETHI, U3ydaeMble Ha YIIyOJEHHOM ypOBHE, SIBIAIOTCS crocoOoM auddepeHnnanim
00y4eHHUs] Ha YPOBHE CpeTHETo 00IIero oopa3oBaHus U MPU3BAaHBI 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
00IINM, CpeTHUM OOIINM, CPEeJHUM MPOGECCUOHANBEHBIM U BBICHIMM 00pa3oBaHHEM. B To ke BpeMsi KakIblii U3 STHX
y4eOHBIX TIPEAMETOB JOKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE PElIeHNe 00pa3oBaTeNbHBIX, BOCIUTATEILHBIX U
Pa3BUBAIOIIMX 33/1a4, CBA3AHHBIX C MPOoopHeHTanrell 00yJaromuxcs U CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOH
00JIaCTH HayYHOTO 3HAHHSA, CBI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, KOJIOTHEH, ICUXOJIOTHEeH, CIIOPTOM HIJIM BOCHHBIM
JIETTOM.

[Iporpamma mo yuebnomy npeamery "buonorus" na€r npeacraBieHue o LETU U 3aJav4ax U3ydeHHs y4eOHOTO
npeamera «buomorus» Ha yrayOn€éHHOM ypoBHe, ompenenseT o0s3aTenbHOe (MHBapHAHTHOE) INPEAMETHOE
coJep)kaHUe, €ro CTPYKTYpUpOBaHHME II0 pasjelaM M TeMaM, paclpeleleHhe I0 KiaccaM, PEeKOMEHAYeT
MOCJIEeIOBAaTEIbHOCTh M3yUeHHs y4eOHOro Marepuana ¢ y49E€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3EH,
JIOTUKHA y4e0HOIro Mpoliecca, BO3PacTHBIX 0coOeHHOCTeH oOyuwaromuxcsa. B mporpamMmMe mo OWonoruu peann3oBaH
MPUHIIMIT TPEEMCTBEHHOCTH C M3Y4YCHHEM OHOJIOTMH Ha YPOBHE OCHOBHOIO O0IEro odpa3oBaHwus, Onarojaps deMy
MPOCMATPUBACTCS HAINPaBICHHOCTh Ha TMOCIENYIOIee Pa3BUTHE OHMONOTHUECKHX 3HAHWN, OPHUEHTHUPOBAHHBIX Ha
(hopMHpOBaHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IKOJIOTMYECKOTO MBILIUICHHS, TPEACTaBICHHNA O 37J0POBOM
oOpase >KM3HHW, Ha BOCIHUTaHHE OEpeXHOro OTHOLICHWS K OKpyKarolled mnpupoaHoi cpene. B mporpamme mo
OHMOJIOTHH TaKXe IMOKa3aHbl BOZMOXKHOCTH yueOHoro npeamera «buomorusy B peanm3anuu Tpedosarnii @I'OC COO x
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpEAMETHBIM W IPEIAMETHBIM pe3ylbTaTaM oOOy4eHus] U B (OPMHPOBAHUU
OCHOBHBIX BUIOB y4eOHO-TI03HABATEIbHOM NESTEIBHOCTH O0YUAIOIIUXCS IO OCBOCHHUIO COJIEPKAHUS OMOJIOTHYECKOTO
o0pa3oBaHHs HA YPOBHE CPEIHETO 00IMIeT0 0Opa3OBaHMs.

YueOHsrii mpenver «buonorus» Ha YpOBHE CpemHEero oO0mmero o0pa3oBaHHS 3aBepIlaeT OMOJOTHYECKOe
o0Opa3zoBaHKE B ILIKOJIE ¥ OPUCHTUPOBAH Ha PacIIMpEHHE M YriIyOleHue 3HaHWH 00ydyaromluxcs O KUBOH HPUPOZE,
OCHOBaxX MOJIEKYJSIDHOM W KJIETOYHOW OWMOJIOTHH, AMOPHUOJIOTMM W OHMOJIOTHM pa3BUTHS, TE€HETHKH, CEJIEKIIHH,
OMOTEXHOJIOTHH, SBOJIIOLIMOHHOIO YYEHHUS U IKOJIOTHH.

Uzyuenne yuebHoro mnpeamera «buonorus» Ha yriayOlieHHOM YypOBHE OPHUEHTHPOBAaHO Ha MOATOTOBKY
00yJarommxcsl K MOCIEAYIOIEMY IOJMyYeHHUI0 OMOJIOTHYecKOro oOpa3oBaHMs B By3aX W OPraHU3ALMIX CPEIHErO
npodeccuoHansHoro obpazoBaHusi. OCHOBY €ro COACp)KaHHs COCTaBISET CHUCTEMa OWOJOIMYECKHX 3HaHU,
MOJTYYEHHBIX NPU M3YYEHHH OOYYalOLIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHYECKMX pa3lesioB OMOJIOTMM HA YPOBHE
OCHOBHOTO o0miero oopaszoBanus, B 10—11 kimaccax 3Tu 3HaHUS NOJTYYalOT pa3BUTHE. Tak, pacIIMPEHbl U YIIyOJIeHbI
OMOJIOTHYECKHUE 3HAHUS O PACTEHUAX, KUBOTHBIX, IprUOax, OaKTEPUsIX, OPraHU3ME YeJI0BEKa, OOLINX 3aKOHOMEPHOCTSIX
XKHU3HH, JIOIOJIHUTEIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEICHUS NPHUKIATHOIO M IMOUCKOBOTO XapakTepa, KOTOpPbIE
MOKHO HCIOJIb30BaTh KaK OPHEHTHPBI Ui Mocjenyromero BbiOopa mpodeccur. Bo3moxkHa Takke HHTErpanys
OMOJIOTUUECKUX 3HAHUH C COOTBETCTBYIOLIMMH 3HAHUSMH, MOJTYYEHHBIMH OOYYaIOLIMMHUCS MPH U3YyUCHUH (PU3MKH,
XMMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpaMMbel 1o ydeOHOMy mnpenmery "bBuomorms" orpakaeT CHUCTEMHO-YPOBHEBBIH U
SBOJIOIMOHHBIA MOAXOABl K U3y4deHUIO0 Owuonorumu. CorjlacHO MM, HM3Y4alOTCSl CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIe Ui JKMBBIX CHUCTEM pa3HOTO YPOBHS OpraHM3al[MH, 3BOJIIOIUM OPraHUYECKOro MHpa Ha 3emie,
COXpaHEHHUs OHOJIOTHYECKOTO pPa3HOoOoOpasusi TuaHeThl. Tak, B 10 Kiacce HM3ydarOTCsi OCHOBBI MOJICKYJSIPHOW W
KJIETOYHOW OMOJIOTHH, SMOPHUOIIOTHH U OMOJIOTHUH Pa3BUTHUS, TEHETUKH U CEJIEKIINU, OMOTEXHOJIOTHU U CUHTETUYECKOH
OHMOIIOTUH, aKTYAITM3UPYIOTCS 3HAHHS 00YJaOIIMXCs 110 OOTaHHWKE, 300JI0TUH, aHATOMUH, (prunonorun yenoseka. B 11
KJlacce U3Y4aroTCs IBOIIIOIMOHHOE YUeHHEe, OCHOBBI SKOJIOTHH U yueHue o onocdepe.

Y4eOHslii ipenMeT «bruomorns» Mpu3BaH O0ECTEYNTh OCBOCHHE OOYYAIOUIMMHCA OMOJOTHYECKHX TEOpUH U
3aKOHOB, WJICH, MPHHIIUIIOB W TPAaBHJI, JISKANIMX B OCHOBE COBPEMEHHOHW €CTECTBEHHO-HAYYHOW KapTHHBI MUpA,
3HaHWH O CTPOSHHWHU, MHOT000pa3Hy M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMYJISIUH, OUOIIeH03a, SKOCHCTEMBI, O
BBIJIAIOIINXCS HAy4YHBIX JIOCTH)KEHHSAX, COBPEMEHHBIX HCCICJIOBAHUSAX B OHOJIOTMH, TPHUKIAJIHBIX aCIIEKTaX
Ouonornueckux 3HaHW. [l pa3BUTUS W TOJJIEpXKAaHUS HWHTEpeca OOyJaromuxcss K OHOJOTMU Hapsjay Cco
3HAYHUTENILHBIM OOBEMOM TEOPETHUECKOTO MaTepHaya B COACPIKAHHH IMPOrpaMMBbl MO OHOJIOTHH IPETyCMOTPEHO



3HAKOMCTBO C MCTOpPHMEN CTAHOBJIEHHUS M Pa3BUTHs TOW WIM MHOW 00JacTH OMOJIOTMHM, BKJIAZOM OTEYECTBEHHBIX U
3apyOeKHbIX YUEHBIX B pELLICHHE BaKHEUIINX OHMOJIOTMYECKUX U 3KOJIOTHYECKUX IPOOIeM.

Llens m3ydeHus ydeOHoro mpeamera «buomorms» Ha yriayOnEHHOM ypoBHE — OBIaJieHHE OOYYAIOIMINMHUCS
3HAHUSAMH O CTPYKTYPHO-()YHKIIHOHAJIBHON OpPTraHW3aIlM{ KMBBIX CHCTEM PAa3HOTO paHra M NMpHOOpeTeHHe YMEHUH
WCTIONB30BaTh 3TU 3HaHUS B (POPMHUPOBAHUH MHTEpEca K ONpeAeNEHHON 001acTi Npo(ecCHOHaNbHOMN AeITeIbHOCTH,
CBSI3aHHOM ¢ Ononoruel, WK K BEIOOPY Y4eOHOTO 3aBeJeHHUs ISl TPOJIOJLKEHHUS OMOIOTHYECKOr0 00pa30BaHHsI.

HocTmwxeHne ueinn u3ydeHus ydeOHoro mpeameta «buonorus» Ha yrimyOnéHHOM ypoBHE obOecreunBacTcs
pelIeHreM CIeTyIONHX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMBbl OHMOJIOTUYECKMX 3HAHWH: 00 OCHOBHBIX OHOJOTHYECKUX TEOPHSX,
KOHIICTIMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX MW IpaBHUJIaX, COCTABIIOMIMX COBPEMEHHYIO €CTECTBEHHO-
HAYYHYIO KapTHHY MHpa; O CTPOCHHUHU, MHOT00Opa3uu U 0COOCHHOCTAX OMOJOrMYECKHX CHCTeM (KJIETKa, OPraHHU3M,
MOMYJISIINSA, BHII, OMOT€OIIeH03, Orocdepa); 0 BBIJAIOIINXCS OTKPHITUSX U COBPEMEHHBIX HCCIICAOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCsl C METOJaMH TO3HAHHS JKUBOW MPUPOJBL: HCCIENOBATENbCKUMH METOAAMHU
OMOIOTHUECKUX HayK (MOJIEKYISIPHOM M KIETOYHOW OHMOJIOTHH, SMOPHOIOTHH U OHOJIOTUM Pa3BUTHSA, TEHETHKU U
CeNeKI1H, OMOTEXHOJIOTUH U CHUHTETUYECKOW OMOJIOTHH, MajIeOHTOIIOTHH, SKOJOTHH); METOJAMH CaMOCTOSTEIBHOTO
npoBeneHNs] OMOJOTMYECKUX HCCIeOBaHUM B 1abOpaTOpuu U B mpupoje (HabironeHne, n3MepeHue, SKCIePUMEHT,
MOJICIINPOBAHUE);

OBNIaJIcHHE OOYYaIOUIMMHUCS YMEHHSIMU: CaMOCTOATENILHO HAaxXOJHWTh, AHATU3UPOBATH U HCIOJIH30BAThH
OHMOIIOTHYECKYI0 HH(POPMALIUIO; MOJIH30BATHCS OUOIOTMUYECKONH TEPMHHOJIOTHEH U CUMBOJIMKOH; YCTaHABIMBAThH CBSI3b
MEXIy pa3BUTHEM OHOJIOTHM M CONHAIbHO-SKOHOMHYECKHMMH W SKOJOTHYECKHMMHU IPOOJIeMaMU 4eJIOBEUECTBA;
OLICHMBATH TIOCIEACTBUSI CBOEH NEATCIBLHOCTH IO OTHOIICHHIO K OKpY)Kalolleld MPUPOIHOU cpelie, COOCTBEHHOMY
3I0POBBIO U 3/I0POBBI0 OKPYXKAIOMIUX JIO/EH; 0OOCHOBBIBATH U COONIOAATH MEpbl NPOMUIAKTUKN MH()EKIIUOHHBIX
3a00JIeBaHU, MpaBUiIa MOBEACHUS B MpHUpoJe u obecriedeHus 6€30MacHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B
Ype3BBIYAMHBIX CHUTYalMsIX HPUPOJHOIO M TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh COBPEMEHHbIE HAyJHbIC
OTKPHITHA B 0071aCTH OHOIIOTHH;

pasBuTHE Yy OOydalOIIMXCsS HHTEIJICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEHl B Ipolecce 3HAKOMCTBAa C
BBIIAIOIIUMUCS OTKPBITUSIMM U COBPEMEHHBIMH HCCJIECIOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €0 IpolieMami,
METOAOJIOTHEH OHOJOrMYecKOro MCCICAOBAHMS, NPOBEICHHUS OSKCIEPUMEHTAIBHBIX HCCICAOBAHUN, PpEIICHUS
OMOJIOTUYECKUX 3314, MOAETUPOBAHUS OHMOIOTHYECKUX 0OOBEKTOB U IPOLIECCOB;

BOCIIMTaHKWE Yy OOYYarOIIMXCSl IIEHHOCTHOI'O OTHOIIGHHS K >KMBOW HPUpPOJE B LIEJIOM M K OTACIbHBIM €&
00BEKTaM U SIBJICHUSM; (OPMHUPOBAHHE IKOJIOTHUECKON, TeHETHYECKOH ITPaMOTHOCTH, OOIIEl KyIbTypbl IOBEACHUS B
MPUPOAE; UHTErPAllU €CTECTBEHHO-HAYYHBIX 3HAHHIA;

npuoOpereHre 00YyYarOIIMMHCS KOMIIETEHTHOCTH B PAalMOHAJIBHOM NPHPOJOIOIL30BaHUM  (COOIIOeHNE
MpaBWI HOBEACHUS B IPUPOJE, OXPaHbl BUIOB, IKOCHUCTEM, OHOC(EpBI), COXpAaHEHHUH COOCTBEHHOI'O 3/I0POBbS H
3II0pOBBSl  OKpYXKaloIMX Jroaeld (codmogeHns Mep NpoduiIakTHKU 3a0oieBaHWi, oOecriedeHne Oe30MacHOCTH
KHU3HEICSATEIbHOCTH B UYPE3BBIUANHBIX CHUTYalUsX MHPUPOAHOTO M TEXHOICHHOI'O XapakTepa) Ha OCHOBE
WCTIOJIb30BaHMs OMOJIOTHUECKUX 3HAHUN M YMEHHUH B TIOBCEIHEBHOM KHU3HH;

CO3/laHME YCJIOBHHM Ui OCO3HAaHHOTO BbIOOpa OOYdYaIOIIMMUCS HHAMBUAYaJbHOH 00pa3oBaTeNbHON
TPAaeKTOPUH, CIIOCOOCTBYIOLIEH MNOCIEAyIomeMy Hpo(ecCHOHAIFHOMY CaMOONPEACICHNI0, B COOTBETCTBHU C
WHIWBUAYaJTbHBIME HHTEPECAMH U IOTPEOHOCTSMH PETHOHA.

OOmiee uyucii0O 4acoB, OTBEACHHBIX Ha M3y4Ye€HHE OHOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE CpEIHEro OOILEero
oOpaszoBanus, cocraBisier 204 gaca: B 10 ximacce — 102 gaca (3 vaca B Henenro), B 11 kmacce — 102 gaca (3 gaca B
HEJIEI0).

Otbop oOpraHu3alMOHHBIX (OPM, METOJOB W CPEICTB OOyueHHs OWOJOTMM OCYIIECTBISIETCS C YYETOM
crenn(UKA ero CoJepKaHusl W HANPaBICHHOCTH Ha MPOJIOJDKEHUE OHOJIOTHYECKOT0 0Opa3oBaHUs B OpraHMU3aIUsIX
cpeaHero npo)eCCHOHAIBHOTO U BBICIIET0 00pa30BaHMsI.

OOs13aTeNIbHBIM ~ YCIIOBHEM TIpM  OOydeHWH OWOJOrMM Ha YrIyOJIEHHOM YpOBHE SBIISIETCS IIPOBEJCHHE
nabopaTOpHBIX W MpakTUYecKuX pabor. Takke ydwacThe OOy4YaloNIMXCs B BBHIMOJHEHHU IMPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENBCKUX pabOT, TEMAaTHKa KOTOPHIX OIpPEEINSeTCs yYUTEIeM Ha OCHOBE HMMEIOIIMXCS MaTepHallbHO-
TEXHUYECKUX pecypcos u MECTHBIX MPUPOHBIX YCIIOBHH.



COJEPKAHUE OBYYEHUSA

10 KJIACC

ConepxaHue NpOrpaMMbl, BBIAEICHHOE KYPCU6OM, HE BXOIUT B INPOBEPKY IOCYNAapCTBEHHOM HTOTOBOM
arrecraiuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemenHasi Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopus pas3Butusi Ouonoruu. buonormyeckue
HayK{d W U3ydaemble MU NpoOieMbl. DyHAaMeHTaNbHbIC, TPUKIaJHbIE W MMONCKOBBIC HAYYHBIE HCCIICAOBAHUS B
OUONOTHH.

3nadyeHne OMONOTMU B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HaydHOW KapTHHBI Mupa. IIpodeccun,
CBsI3aHHbIC ¢ Ouonorueld. 3HaueHHe OWOJOTHH B MPAKTHUECKOH AEATEIBHOCTH YeJIOBEKa: MEIHUIIMHE, CEbCKOM
XO0351ICTBE, MPOMBILIEHHOCTH, OXpaHe MPUPOJIBI.

JdemMoHcTpanun

[optpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, [. Mennens, B. 1.
Bepnaackwii, U. I1. [1aBnos, M. . Meunukos, H. U. Basunos, H. B. Tumodees-Pecorckuii, . Yorcon, @.
Kpuk, 1. K. benses.

Tabmuupst 1 cxeMsl: «CBA3b OHONOTHH ¢ APYTHUMHU HayKammn», «CrcTeMa OMOOTHUECKIX HAYK».

Tema 2. ’KuBble cucTeMbI M HX H3yYeHHUE

JXKuBble cucTeMbl Kak mpeaMmer uiydeHus Omosiorud. CBOMCTBA JKHMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO
coCTaBa, MJHUCKPETHOCTh M  IIEIOCTHOCTb, CJOXHOCTh W  YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTH,
caMOOpraHHu3alysl, CAaMOBOCIIPOU3BEACHHE, Pa3IPaKUMOCTh, UI3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3allMM JKHUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOUYHBIM, TKAaHEBbIM, OpPraHU3MEHHBIMH,
MOMYJISIIIMOHHO-BUZIOBOM, SKOCHCTEMHBINH (OuoreoneHoTHYeCKHii), Onochepusiii. Ilpomeccsl, mpoucxoasue B
XKUBBIX cucTeMax. OCHOBHbIE Npu3Haku >kuBoro. JKusHb kak ¢Qopma cymectBoBaHusi marepud. Haykwy,
M3y4arole )KUBBIE CHCTEMBI Ha PAa3HBIX YPOBHAX OpPraHU3alUH.

Wzyuenne xuBbIX cucteM. Mertonpl Owonmorndeckoi Hayku. HaOmromeHue, W3MmepeHHe, SKCIEPHUMEHT,
cucTteMaTuzalms, MeTaaHanu3. IloHsiTHE O 3aBUCMMOM M He3aBUCUMOW nepeMmeHHOW. IlnanupoBaHume
skcnepuMmenTa. lloctanoBka u mpoBepka rumote3. Hynesas rumotesa. Ilonstue BHIOOpKH M €€ JOCTOBEPHOCTH.
Pa3z6poc B Omomorndeckux naHHbIX. OLIEHKA JTOCTOBEPHOCTH IMOJIYYEHHBIX PE3yibTaToOB. IIpHUMHBI MCKa)KEHUS
pe3yIbTaToOB SKCIEepUMeHTa. [IoHITHE CTaTHCTUYECKOTO TecTa.

JdemoHcTpanun

Tabmuner u cxembl: «OCHOBHBIE TPU3HAKW >KU3HW», «buomormueckne cucrteMbr», «CBOWCTBA KHUBOM
MaTepum», «YpPOBHH OPraHM3ALMM >KUBOM NPHUPOABD», «CTPOECHUE MKUBOTHOM KIETKM», «TKaHH >KUBOTHBIXY,
«CucTeMbl OpPraHoB 4YeJOBEUECKOro opraHusmay, «buoreonenos», «buochepa», «MeTonbl H3ydeHHS >KUBOU
MIPUPOJIBD».

Ob6opynoBanue: nadbopaTopHOe 000pyIOBaHKE I IPOBEACHHUS HAOMIOICHUH, N3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonp3oBaHHEe PA3INYHBIX METOJOB NIPH U3YUEHNU KUBBIX CUCTEM).

Tema 3. buoJiorust KjeTku

Kretka — cTpykTypHO-QyHKIIMOHANEHAS €IMHUTIA )XUBOTO. McTOpust oTKphITUs KieTku. PaboTsl P. ['yka, A.
Jlesenryka. Kinerounas teopus (T. LIBann, M. Llnelinen, P. Bupxos). OcHOBHbBIE NOJOXKEHUS] COBPEMEHHOM
KJIETOYHOH TEOPHH.

MeToabl MOJIEKYJISIPHOW M KJIETOYHOH OMOJOrMM: MHKPOCKONMS, XpoMaTorpadus, snextpodopes, MeToxn
MEYEHBIX  aTOMOB, JU(QQepeHInaIbHOEe  LIEeHTPUPYTHpPOBAaHHE, KYJIbTUBUPOBAHUE  KIETOK.  M3yuenue
Quxcuposannvix  Kiemok. DINEKTpOHHas  MHKpockonus.  Koughoxanvmas — muxpockonus.  Bumanvhoe
(npudicusnenHoe) u3yyerue Kiemox.

JdemMoHcTpanun

[oprpetsr: P. I'yk, A. Jlesenryk, T. [lIBann, M. Lneiinen, P. Bupxos, K. M. bap.

Tabmumpr u cxembl: «CBETOBOH MHUKPOCKOI, «INEKTPOHHBIN MHUKPOCKOI», «lcTopusi pa3BUTHS METOIOB
MHUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpENapaThl PacTUTEIbHBIX, XUBOTHBIX W OaKTEpHaTbHBIX
KJIETOK.

IpakTnyeckas padora «lI3ydeHne MeToJOB KJIETOYHOW Owonormm (xpomarorpadus, sJeKTpodopes,
nuddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. XuMuueckas opraHuzanus KJIeTKU



XUMUYECKU COCTaB KJIETKA. Makpo-, MHUKpO- U VYJIbTpaMUKpOdJeMEHThl. Bojga u e€ ponp Kak
pacTBOpUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBaHMU KIIETKH, TEIUIOPEryJsilud. MuHepalbHbIE BElIeCTBa
KJIETKH, UX Ouojioruyeckas poiib. Posib KaTHOHOB U aHMOHOB B KIIETKE.

Opranudeckue BemiecTBa KIETKH. buonorndeckue momumMepsl. benkn. AMHHOKHCIOTHBIH COCTaB OEIKOB.
CtpykTypbl OenkoBod Momnekyibl. [lepBuuHas cTpykTypa Oenka, MENTHAHAS CBA3b. BTopuyHas, TpeTHUdHas,
4yeTBepTUUHAs CTPYKTyphl. Jlenatypanus. CsolictBa OenkoB. Knaccudukanusa OenkoB. buonornueckne GyHKImm
OenkoB. [lpuonwi.

VYrnesoapl. MoHOCaxapuibl, AUCaxapuibl, OJIMrocaxapuabl U monucaxapuabl. OOIMA MiaH CTPOeHHS U
(U3NKO-XMMHUYECKUE CBOMCTBA yIiieBoA0B. bruonornueckue GpyHKIUHN YTIEBOAOB.

Jlumuppl.  TunpoduneHO-rHapodoOHBIe  cBoicTBa.  Kiaccudukauus — aunmuaoB.  TpUrIMUEpUABL,
¢dochomunuapl, BocKH, ctepouabl. buonornueckue ¢pynkunu aunuaoB. O0mue cBoiicTBa OMOIOrHYECKUX MEMOpaH
— TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOIYIPOHUIAEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Crpoenme nyxienHoBbix kuciaoT. Hyxkneoruasl. Ilpunimn
kommiemenTapHocT. IIpaBuno Yaprapda. Crpykrypa JAHK — nBoitHas coumpans. MecToHaxokaeHHEe U
ouonornueckue pynkuuu JJHK. Buast PHK. @ynxnuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B Moiniekyine AT®. buonornueckue pynkumn ATO.
BoccraHoBieHHBIE MEPEHOCUYMKH, WX QYHKUUH B KieTke. [lpyeue wuykneosuompugocghamer (HTD).
Ceksenunpopanue JJHK. Memoouwl eenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykTypHasi OMOJIOTH: OMOXUMUYECKHE M OMO(PU3NUESCKHUE HUCCIICIOBAHUS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpBI OuoMoneKyIl. Moodenuposanue cmpyKkmypbl u QyHKYuti 6UOMONEKYN U ux Komniekcos. Komnviomephbiil
Ou3atin U OpeanudecKuli cunmes OUOMONEKY U UX HENPUPOOHBIX AHALO208.

JdemMoHcTpanun

[Toptpertsr: JI. Ionunr, k. Yorcon, @. Kpuk, M. Yunkunuc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHre XUMHUYECKHX 3JIEMEHTOB B HEXHUBOM mnpupone», «PacnpenencHue
XMMHUYECKUX 3JIEMEHTOB B )KHBOM MPUPOIEH.

Tabmuuer u cxemsl: «lleproandeckas Tabiuma XMMUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJbl BOIBDY,
«BemectBa B cocraBe opraHuzmMoB», «CTpoeHHE MOJEKynbl Oenkay, «CTpyKTypbl OEIKOBOH MOJIEKYJIBDY,
«CTpoeHne MOJIEKYNl YIieBoAoB», «CTpoeHue MoJeKyd JIMnuaoB», «HykmenHoBble KucioTel», «CTpoeHHe
MoneKysbl ATO».

ObopynoBaHue: XUMUYECKas IOCyAa U 000pyIOBaHUE.

JlaGopaTopHas padora «OOHapy>keHHEe OEIKOB C IOMOIIBI0 KAUEeCTBEHHBIX PEAKLIUl».

JlaGopaTopHasi padora «lccienoBaHre HYKJIECHMHOBBIX KHCJIOT, BBIIENEHHBIX M3 KIIETOK Pa3IMYHBIX
OPTaHU3MOB.

Tema 5. CTpoenue u QyHKIMHT KICTKH

Tunbl KneTok: 3JyKapHOTHYecKass M Ipokapuorndeckas. CTpyKTypHO-(YHKLIMOHANbHBIE O0Opa3oBaHMS
KIIETKH.

Crpoenue mnpokapuoTniyeckoil kietku. Kierounas crenka Oaxtepuit m apxeil. OcoOEHHOCTH CTpOEHUS
reTepoTpoHOH U aBTOTPOPHOM MPOKAPUOTUIECKUX KIETOK. MEeCTO U pOJib IPOKAPHOT B OMOIIEHO3aX.

Crpoenre 1 (QyHKIMOHMPOBAHHE 3yKapuOTHUECKOW kieTku. llnmazmaTtnyeckas memOpaHa (IUta3mManeMma).
CrpykTypa miuasMaTuiyeckol MeMmOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: NMacCHBHBIN
(mucddyzus, obneru€énnas nuddy3usd), aKTHBHBINM (IIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Monynponnnaemocts MemOpanbel. PaboTa HaTpuii-kanueBOro Hacoca. ODHIOLUTO3: NMHUHOLMTO3, (Haromuros.
Ox3omuro3. Knerounas crenka. CTpykTypa ¥ (QyHKIMH KIETOYHOH CTEHKH PacTeHUH, IPUOOB.

Hurornasma. [{uto3zomb. Ilurockener. [Jswkenne nutoriazmbl. Opranouabl kiaetkd. OmHoMeMOpaHHbIE
OpraHoujbl KJIeTKH: dHAoriazmMarnyeckas cetb (OI1C), anmapaT ['onbmku, IM30COMBI, HX CTPOEHHE U (YHKIIHH.
B3anmocBa3p OgHOMEMOpaHHBIX OpPraHOMAOB KieTkH. CTpoeHue TpaHyIsIpHOTO peTuKylyma. Mexanusm
nanpaesnenuss 6eakoe ¢ OIIC. CuHTe3 pacTBOpUMBIX OcnkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmagkuit
(arpanynsipHBIi) SHIOMIa3MaTHUECKU peTukynyM. CekperopHast ¢yHkuus ammapata [onbpku. Moougurayus
benxos 6 annapame I onvoocu. Copmuposxa 6enxosd @ annapame Ionvoxcu. TpaHCTIOPT BEMIECTB B KIIETKE.
Bakyonu pactutensHbIX kiieTok. Knerounsiit cok. Typrop.

[lommyaBTOHOMHBIE OpraHOWABI KJIETKH: MHTOXOHIPHH, IUTACTUABL. [IpoucxodwcoeHue MumoxoHOpuil u
naacmud. Cumobuoeenes (K.C. Mepeoickosckuii, JI. Mapeyauc). Ctpoerre u (pyHKIHMH MUTOXOHAPUNA M TIIACTHIL.
[epBuyHbIE, BTOPUYHBIC W CIIOKHBIE IDIACTHIBI (POTOCHHTE3UPYIOMINX DYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTEI,
JIEHKOIIJIACTBI BBICIIMX PACTEHUN.



HememOpanusie opranonas! kiaeTku CTpoeHue U QyHKIIMH HeMeMOpPaHHBIX OPTaHOUIOB KJIETKH. PHOOCOMBI.
IIpomexcymounvie ¢uramenmoi. MUKPODHUIAMEHTBL. AKmunogvle Mukpoguiamenmel. MpIIIeUHbIe KIETKU.
Axmunogvle komMnonenmul Hemvlieunvlx kiemox. Muxkporpyoouku. Kitetounsiii nentp. CTpoeHue u IBUKEHUE
KTYTUKOB W  pecHuueK. Mukporpybouku 1muromiasmbel. llentpuons. beaku, accoyuuposannvie ¢
Mukpoguramenmamu u Mmukpompybouxkamu. Momopueie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KApUOILIa3Ma, SAPBIIKH, UX CTpOeHHE U QYHKIMU. SaepHbIi OenKOBbIH
Mmatpukc. IIpocTpaHCTBEHHOE pacroIoKeHHe XPOMOCOM B HUHTEP(HA3HOM SApe. IYXPOoMaAmuH u 2emepoxpomMamuH.
benku xpomaTuHa — TUCTOHBL. JJunamuxa s0epHotl 060104Ku 6 Mumose. Hoepnblii mpancnopm.

Knerounsie BkmodeHusi. CpaBHUTEIbHAs XapaKTEpUCTUKA KIETOK JyKapHOT (pacTUTENbHOH, >KHBOTHOM,
rpuOHOIA).

JdemMoHcTpanun

[Toprpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuupr 1 cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTkuy», «CTpoeHHe >KMBOTHOW KJIeTKn», «CTpoeHne
pacTUTENbHON KIEeTKW», «CTpoeHrue MUTOXOHIPUMNY, «Sapo», «CTpoeHue NpoKapuOTUYECKON KIETKU.

O6opynoBaHue: CBETOBOH  MHKPOCKOIN, MHUKpPONpENapaThl  PacTUTEIbHBIX, JKUBOTHBIX  KIIETOK,
MUKpOTpenaparbl 0akTepraibHbIX KIETOK.

JlabopaTopHas padora «/3ydueHue cTpoeHHs KIETOK pa3NUYHbIX OPTaHU3MOBY.

IpakTnyeckas padora «/3ydueHne CBOWCTB KICTOYHON MEMOPaHbI».

JlabopaTopHas padora «/ccnenoBanue ia3Moin3a U AmIa3Moiin3a B PACTUTENBHBIX KIETKaX.

IIpakTHyeckas padora «l3yueHne IBMKEHHUS HUTOIIIA3Mbl B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BeliecTB M MpeBpallleHNe JHEPTUH B KJIeTKe

ACCHMWIIALINS U TUCCUMUIISILMSI — JBE CTOPOHBI MeTabonmu3Ma. THmbl oOMeHa BelecTB: aBTOTPOMHBIA U
rerepoTpodHbId. YdyacTHe KHCIOpoJa B OOMEHHBIX THpoleccax. OJHEPreTHUecKoe OOecreueHne KIIETKH:
npeBpamieane AT® B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIA XapaKTep Peakifil KIeTOYHOTO MeTaboim3Ma.
depMeHTB, WX CTpOeHHe, CBoiicTBa u MexaHm3M JneicTBusa. Kodepmentsl. Otiawuus ¢GepMeHTOB OT
HEOPraHMYECKHX  KaTalu3aTopoB. benku-akTuBaTopsl M OCJKU-MHTHOUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(hepMeHTAaTHUBHBIX PEaKLUH OT pa3INYHbIX (aKTOPOB.

IlepBUuHBI CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIN U OKCULEHHbIU
domocunmes 'y oOaxmepuu. Ceemocobuparowue nueMenmsl U NUSMEHMbl Peakyuonnozo yewmpa. Pomb
XJIOPOILUTACTOB B mpornecce ¢orocuHTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoovixanue, Cs., Cs u CAM-munwv
¢omocunmesa. llponyktuBHOCTh (hoTOcHHTe3a. BnusHue pa3znuyHbIX (aKTOPOB Ha CKOPOCTh (hoTOcHHTE3A.
3HavyeHue GpoToCHHTE3A.

XeMOCHHTE3. Pa3znoobpasue OpPTraHM3MOB-XEMOCHHTETHKOB! HUTPUPHULIUPYIOIIUE Oakrepuu,
XKene300aKTeprH, CEpoOaKTEPHUH, BOAOPOIHbIE OaKTepHH. 3HAaUEHHE XEMOCHHTE3A.

AHadpoOHble opraHusmbl. Bunsl Opoxenus. IIpomykTbl OposkeHMST M HMX MCIOJIb30BAaHUE HYEJIOBEKOM.
AHa3po0HbIE MUKPOOPraHU3MbI KaK 00BEKTh OMOTEXHOIOTUU U BO30YIUTENH OOIe3HEeH.

AdpoOHBIE OpraHM3Mbl. JTambl 3Heprerudyeckoro oOmena. lloaroroBurenpHblil 3Tan. [nukoams —
0ECKHCIIOPOTHOE PACIIETIICHUE TITFOKO3BL.

Buonornueckoe okucieHue, WM KIETOYHOE AbIxaHue. Poib MUTOXOHIpUI B mpolueccax OHOJIOrH4ecKOro
okucienus. Huknmnyeckue peaknuu. OxuciaurensHoe GochopuIUpoBaHue. JDHepeus MemMOpanHoz2o 2padueHma
npomonos. Cunmes AT®D: paboma npomonnoi AT@-cunmasel. [IpenmyiiectTsa a3poOHOTro MyTH OOMEHA BEIIECTB
nepesa aHa3poOHBIM. DPPEKTUBHOCTH SHEPreTUUECKOr0 OOMEHA.

JdeMoHcTpanuu

Hoprpetsr: [Ix. [puctim, K. A. Tumupszes, C. H. Bunorpaackwuii, B. A. DQurensrapar, I1. Murtuen, I'. A.
3aBap3uH.

Tabmuner u cxembl: «®DoTocuHTe3», «DHepreTrueckuii oOMen», «buocuHTes Oenkay, «CTpoeHHe
(bepmenTay, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOH MHKPOCKON, OOOPYAOBaHUE JSi NMPUTOTOBIICHUS TOCTOSIHHBIX W BpPEMEHHBIX
MHUKPOTIPENapaToB.

JlaGopaTopHas pa6ora «/3ydyeHue KaTaluTUYECKOW aKTUBHOCTH (EPMEHTOB (Ha MPUMEPE aMUIIa3bl WIH
KaTaJia3bl)».

JlaGopaTtopHasi pabGora «/3ydeHne (EepMEHTATUBHOTO pacIIeIUICHHs TIepOKCHIa BOJIOpOJa B
PACTHUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE IPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a).



JlabopaTopHasi padota «CpaBHEHHE IIPOIIECCOB OPOKEHUS U JTBIXAHU.

Tema 7. HacaencrBeHHas nHopManua U peaju3anus eé B KJIeTKe

Peakiuu matpuuHoro cuHresa. I[IpUMHIMI KOMIUIEMEHTApHOCTH B pEAKLIMAX MAaTPUYHOIO CHUHTE3a.
Peanuzarus HacnencTBeHHON wHopmanuu. ['eHEeTHYECKHI KO, €ro CBOWCTBA. TPAHCKPHUIIIUS — MaTPUYHBIH
cuate3 PHK. IlpuHOunel TpaHCKpUNLMHU: KOMIIJIEMEHTAPHOCTb, AHTHUNAPAJUIETBHOCTh, ACHUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 syxapuomuueckoii kiemrxe. Hexooupyrowue PHK.

Tpancnsauusa u e€ sranbl. Yuactue TpancnoptHeix PHK B OGnocunrese 6enka. YcnoBus 6nocunresa Oenka.
KopupoBanue amunokucioT. Ponbs pubocom B buocunTese Oernka.

Cospemennvie npedcmagienuss o cmpoeHuu 2enog. OpraHuzanysi T€HOMa y TMPOKapHOT U 3YKapHuoT.
Perynsuust akTMBHOCTH TeHOB y mpokapuotT. ['mmoreza omepona (®. Kako6, XK. Mano). MonexyaspHule
MexanHusMbvl IKCnpeccuu 2eHog y sykapuom. Pone xpomamuna 6 pecynayuu pabomoi cenos. Perynsanus 0OMEeHHBIX
nporeccoB B kieTke. KiieTounslit romeocTas.

Bupycsl — HekieTouHble POPMBI KU3HH U OOJIUTaTHBIE Mapa3uThl. CTPOeHUE POCTHIX U CIOKHBIX BUPYCOB,
peTpoBupycoB, OakrepuodaroB. JKusuenuwiti yuxn [HK-codepacawux eupycos, PHK-codepoicawux eupycos,
baxmepuogazos. Obpamnas mpanckpunyus, peepmasa, UHmezpasa.

Bupycurle 3a0oneBanus yenoBeka, )KUBOTHbIX, pacteHuid. CI11/], COVID-19, counanbHbie 1 MEAUIIMHCKHE
poOIeMBbI.

buoungopmamuxa: unmespayusi u ananuz 6onvuux maccusos («bigdatay) cmpykKmypHbiX OUOIOSUHECKUX
oannvix. Hanomexunonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemvie ¢yuxyuu 6enxos. Cnocodwvr docmasku
Jexapcme.

JdemoHcTpanun

[Toptpetsr: H. K. Konsios, J. . iBaHOBCKMIA.

Tabmuups! u cxemsr: «bruocunTes 6enkay, «'eneTnyeckuii Koy, «Bupycei», «baktepuodarmy.

IIpakTuyeckas padora «Co31aHue MOJEINA BUPYCAy.

Tema 8. ZKuzHeHHBIH IMKJ KJICTKH

Knerounsii 1mukn, ero mepuonsl u perymanusa. WaTepdaza m muro3. OCOOSHHOCTH TIPOIIECCOB,
mporekatomux B wuHTepdaze. [lomroroBka kmeTkn K neneHuto. llpecuHTeTHHecKWid (TIOCTMHUTOTHYECKHUN),
CHUHTETHYECKHUN U MOCTCUHTETUYCCKUN (IPEMUTOTHYECKHI) IEPUOIbI UHTEP(A3HI.

Martpuunbiii  cuntre3 JHHK — permmkauusa. Ilpunouner perumkanuu  JIHK:  koMmIieMeHTapHOCTS,
MOJTyKOHCEPBAaTUBHBIN CHHTE3, aHTUNapamuienbHocTh. Mexanusm pemmukanuu JIHK. Xpomocomel. Crpoenue
xpomocoM. Temomeps! U Tenomepasza. XpOMOCOMHBIN HA0Op KIETKH — KapHOTHI. JWIIOWIHBIA W TaruIouaHBIN
HabopBI XpoMocoM. I'oMotornuHbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue kneTku — Muto3. CTaauy MUTO3a U MPOUCXOAAILINE B HUX npouecchl. Tumsl muro3a. Kaprokunes n
LUTOKMHE3. bronornueckoe 3Ha4YeHNE MUTO3A.

Perynsnust MUTOTHUYECKOTO IIMKIIA KIETKH. [Iporpammupyemast kiieTouHasi TuOesb — alomnTos.

Knerounoe  simpo,  xpoMocombl,  (GYHKUMOHAJIbHAash  TeHOMHKA.  Mexanusmel  npoaughepayuu,
oughghepenyuposxu, cmapenus u euderu rremok. «L{ugpposas kiemxay — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdemoHcTpanun

Tabmumet 1 cxembl: «KU3HEHHBIH UK KIETKH», «MuTo3», «CtpoeHne xpomocomy, «Pemnmukanus JJTHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparbl: «MUTO3 B KJIETKaX KOPELIKa JTyKay.

JlaGopaTopHasi paGora «/I3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPEapaTaxy.

JlaGopaTtopHasi pabora «HaOnromenume muTO3a B KJIETKax KOHYMKA KOpEIIKa JykKa (Ha TOTOBBIX
MUKpOTIpenapaTax)».

Tema 9. CTpoenue u GyHKIMYU OPraHU3MOB

buonormueckoe paszHooOpazue opraHm3moB. OIHOKJIETOYHBIE, KOJOHHWANbHBIE, MHOTOKJIETOYHbIE
OpTaHU3MBEI.

OCOOEHHOCTH CTpPOEHUS] W JKHU3HENESATeNbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baxtepuu, apxew,
OJTHOKJICTOYHBIE TPUOBI, OTHOKIIETOYHBIC BOJOPOCIIH, IPYTUE MPOTHCTHL. KonoHWanbHbIe OpraHi3MBbl.

B3anmocBsa3p gacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTeMBbI OpraHoB. OpraHusM Kak
eanHoe nenoe. 'omeocTas.

Tkaam pacteHuii. THUIIBI pacTUTENBHBIX TKAaHEW: oOpa3oBaTeNbHAs, TOKPOBHAS, MPOBOSINAS, OCHOBHAS,
MexaHuueckas. OcoOeHHOCTH CTpoeHUs, DYHKINH U PACTIONOKEHUS TKAaHEeH B OpraHax pacTEHHH.



TkaHM XKMBOTHBIX M 4Y€JIOBEKA. THIIBI )KUBOTHBIX TKaHEH: BIMTEIMANbHAS, COCIUHUTENIbHAsS, MBIIICYHAs,
HepBHas. OCOOEHHOCTH CTPOSHHMS, (PYHKIIMI M PACHIOIIOKEHUS TKAaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHble U reHepaTuBHBbIE OpraHbl pacTeHHH. OpraHbl U CUCTEMbl OPIaHOB JKUBOTHBIX U
yenoBeka. OyHKIUN OpPraHOB U CHCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenmii. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX.
Hapyx#slit 1 BHyTpeHHM ckeneT. CTpOeHUE U TUIIBI COEMHEHNS KOCTEH.

JBikeHne opraHn3MoB. [IBIKEHHE OJHOKIECTOUYHBIX OPTaHM3MOB: aMEOOHMIHOE, KTYTHKOBOE, PECHUYHOE.
JIBM>KEHHE MHOTOKJIETOYHBIX PpACTEHHWH: TPONU3MBl W HACTHU. JIBM)KE€HHE MHOTOKJIETOYHBIX MHUBOTHBIX U
YeNoBeKa: MbllevHas cuctema. Pediexc. CkeneTHble MBIIIIIBI M UX padoTa.

[Iutanue opranuzmoB. IlornomieHne BOABI, YIJIEKUCIOrO Ta3a M MUHEPAIbHBIX BEIIECTB PACTEHUSMHU.
[IuTanue kMBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKIETOUYHOE MHUIEBapeHue. [IuTaHne mo3BOHOUHBIX KUBOTHBIX.
Otnensl nuILEBapUTEILHOTO TpakTa. [InmeBapuTtenbHble xkene3bl. [IumeBapuTensHas cucTeMa yenoBeKa.

Hpixanue opranu3moB. Jlpixanwe pactenuid. [Ipixanue »XMBOTHBIX. Jnddy3us ra3oB depe3 MOBEPXHOCTh
knetku. KoxkHoe npixanue. [lpixatensHast MOBepXHOCTh. JKabepHoe U IEroynoe Ipixanue. Jpixanne mo3BOHOYHBIX
KUBOTHBIX U YeJIOBeKa. DBOJIOLMOHHOE YCIOKHEHHUE CTPOCHUS JIETKUX MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas
cUCTeMa dejqoBeka. MexXaHW3M BEHTWIIHMM JETKUX Yy MNTHL W MICKONMUTAOIUX. Perymasnus IpIXaHMsl.
JpIxarenbHble 00bEMBI.

TpancnopT BemiecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCTIOPT BELECTB y )KMUBOTHBIX.
Kposenocnas cucrema u e€ opranbsl. KpoBeHocHas cucTema MO3BOHOYHBIX JKMBOTHBIX U dyenoBeka. Cepile,
KPOBEHOCHBIE COCYIBI U KpoBb. Kpyru kxpoBooOparieHus. DBOJIIOIMUOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHOH
CHCTEMBI ITO3BOHOYHBIX KHBOTHBIX. PaboTa cepaia u e€ perysius.

Brigenenue y opranusmoB. Beinenenue y pactenuii. Beinenenue y sxuBoTHbIX. COKpaTUTENbHbBIE BaKyOJIH.
Opranbl  BeigeneHus. DuibTpanusi, ceKpenuss W oOpaTHOE BCAChIBAHUE KaK MEXaHH3MBI pabOThI OpPraHoOB
BbIienieHNsI. CBsA3b MOJIOCTH Tela ¢ KPOBEHOCHOM W BBIAEIUTENBHONW CHCTEMAMH. BbIieneHHe y MO3BOHOYHBIX
XKHUBOTHBIX 1 yenoBeka. [louku. Ctpoenue u QpyHkunonupoBanue Hegpona. OOpa3oBaHIE MOYH y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alliTa Yy OJHOKJIETOYHBIX OpraHm3MoB. CIIOpbl OaKTepHii W MHUCTHI MPOCTEHIINX.
3amurTa y MHOTOKJIETOUYHBIX pacTeHud. Kytukyna. CpeacTBa nacCUBHOM U XUMUYECKOM 3aiiuThl. DUTOHIUABL.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M WX MPOW3BOAHBIE. 3alIUTa OpTaHW3Ma OT OOJE3HEH.
NmmynHas cuctema denoBeka. KIeTOYHBIH W TyMOpallbHBIM MMMYHHUTET. BpOXAEHHBI W MPHOOPETEHHBIN
cneunpuuecKkuii UMMyHuTeT. Teopust KioHambHO-cenekTuBHoro mmmyHurera (I1. Opmmux, ®. M. bepuer, C.
Tonerasa). BocnanurtensHble OTBETHI OpPraHU3MOB. Poiib BpOXIEHHOrO MMMYHHUTETAa B Pa3BUTHH CHUCTEMHBIX
3a00IeBaHUM.

PaznpaxxnuMocTs M perymsinusg y OpraHu3MoB. Pa3fpaXMMOCTh Yy OJHOKJIETOYHBIX OpraHU3MOB. TakcCHCHI.
Pa3npaxxuMocTh 1 perynsiums y pacTeHHi. PocTOBBIE BEIIECTBA M X 3HAUEHHE.

HepBhas cucrema u peduekropHas peryasinus y >KUBOTHbIX. HepBHas cuctema U e€ OTHENBI
OBONIOIMOHHOE YCIO)KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y KHUBOTHBIX. OTAEIBI TOJOBHOIO MO3ra MO3BOHOYHBIX
XKHUBOTHBIX. Pedpriexc u pedexropnas ayra. besycioBHble n yciioBHbIE peIeKChI.

I'ymopanbHas perynanus U S9HIOKPUHHAS CUCTEMA KUBOTHBIX U uesioBeKa. JKene3bl SHIOKPUHHON CUCTEMBI
U UX TopMoHbI. JleiicTBue ropMoHOB. B3aMOoCBsI3b HepBHON M SHAOKPUHHOM cucTteM. | nnoranamo-runopuzapHas
cUCTEMa.

JdemoHcTpanun

[Moprper: U. I1. ITaBnos.

Tabmuuelt u  cxeMsl: «OJHOKJIETOYHBIE BOXOPOCIN», «MHOTOKJIETOYHbIE Bojopocian», «bakrepuuny,
«IIpocreiitmme», «Opradpl IBETKOBBIX pacTeHHiD», «CHCTEMBI OpraHOB ITO3BOHOYHBIX KMBOTHBIXY», «BHyTpeHHEe
CTpoeHHEe HaceKOMBIX», «Tkanu pacrenuit», «KopHeBbIe cuCTeMBI», «CTpoeHHe cTeOs», «CTpOoeHUE JMCTOBOM
TIacTUHKMY», « TkaHW )XKUBOTHBIX», «CKelleT yenmoBekay, «llumeBapurensHas cucrema», «KpoBeHocHas cucremay,
«JIpixaTenpHas cucremay, «HepBHag cuctemay, «Koxa», «MplliedyHass cucteMay», «BblaenuTenbHas cuctemay,
«QHIIOKpUHHASA cucTeMay, «CtpoeHne MbIIIbD, «MMMyruTeT», «KumednonomoctHeie», «CxeMa NHUTaHUA
pactennit», «KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHBOTHBIX», «CTpoeHue Tuapb», «CTpoeHue IUTaHapumny,
«BHyTpeHHee cTpoeHne A0XKIeBOro uepss», «HepsHas cucrema prid», «HepBHas cucrtema marymkny, «HepBHas
cucTeMa IMpecMbIKatommxcs», «HepBHast cucrema nrtumy», «HepBHas cuctema wmiexonurtarommx», «HepBHas
cucTeMa 4yesoBekay, «Pediuexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MHUKPOIPENapaThl OJHOKJIETOUYHBIX OPTraHU3MOB, MUKPOTPENapaThl
TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKMX, JKUBbIE IK3EMIUISIPhl KOMHATHBIX PacTEeHUH,



repbapuy pacTeHUH pa3HbIX OTAENOB, BIAXHbIC IPENapaThl >KUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJUICKIUH
0€eCII03BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJIOBEKa, 000pyNOBaHUE Ul JAEMOHCTPALMM IIOYBEHHOI'O M BO3YLIHOIO
NUTaHWS pACTEHWH, pacIIeIUVICHHS Kpaxmala M OenKoB Iox AeHcTBHEM (EepMEeHTOB, O0OpyHOBaHHE IS
JEMOHCTPAllUM ONBITOB II0 WM3MEPEHUIO XU3HEHHOM EMKOCTH JIETKMX, MEXAHHW3Ma JbIXATEIbHBIX [BW)KCHHUH,
MOJIETH TOJIOBHOT'O MO3Ta Pa3INYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/I3yueHue TkaHe pacTeHUil».

JlaGopaTopHasi paGorta «/I3yueHne TKaHel JKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHue opraHoB LIBETKOBOTO PACTEHHUS».

Tema 10. PazMHokeHHe W pa3BUTHE OPraHNU3MOB

DopMbl pa3sMHOXKEHHsI OpraHu3MoB: Oecmosioe (BKJIOYasi BET€TaTUBHOE) W MojioBoe. Buasl Oecmoioro
Pa3MHOXKEHUS: TIOUYKOBAHKE, CIOPYIALUS, hparMeHTalys1, KIIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kieTku, uiu ramersl. Meito3. Ctanuu Meiosza. [loBenenne XxpoMocoM B
Menose. Kpoccunrosep. bruonornueckuii cMpIca Meiio3a M IOJIOBOTO Tpoliecca. Melo3 U ero MecTo B JKU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenzaponsimeBoe pasputue. ['amerorenes y >KMBOTHBIX. [lomoBble sxeme3pl. OOpa3oBaHHE W pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes v oorenes. CTpoeHHUE MONOBBIX KIETOK.

OmnogoTBopeHne W SMOpPHOHAJIBHOE pa3BUTHE >KUBOTHBIX. CHocoOBbl OIUIOAOTBOPEHUs: HapPY>KHOE,
BHyTpeHHee. [lapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HAayKa O Pa3BUTHH OPTaHU3MOB.
Mopgoeenes — 00ua uz enasnvix npobaem smbpuonocuu. Konyenyus mopgoeenos u mooeau mopghozeneza. Cranuu
sMOpHoreHe3a >KMBOTHBIX (Ha mpumepe nsarymku). HpoOmnenuwe. Tumbl npobnenus. [Jemepmunuposannoe u
Hedepmunupogannoe Opobnenue. Bracmyna, munvr 6Onacmyn. OcoOEHHOCTH IpOOJEHUS MIICKOUTAIOUIHX.
3apojbIlieBbIe JIMCTKU (TacTPYJIAIus). 3akiagka OpPraHOB W TKAaHEW W3 3apOJIbIINIEBBIX JIMCTKOB. B3aumHoe
BIIMSIHUE YacTel pa3BUBAIOLIETOCS 3apoblia (3MOpHOHAIbHAS MHAYKIKS). 3aKiIajKa IJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ysIbTaT HepapXxUdyeCKUX B3aWMOJECHCTBUM IeHOB. BiusHue Ha 3MOpHOHANbHOE pa3BUTHE PA3IUYHBIX
(haKTOPOB OKPYIKAIOIIEH CPEIBI.

Poct n passurne xxuBoTHBIX. [locTamMOproHansHeI Tiepuoa. [Ipsmoe u Hempsimoe pa3Butue. Pazputne c
MeTaMop(o30M y OECIIO3BOHOUHBIX M NO3BOHOYHBIX KMBOTHBIX. bHoJornieckoe 3HaueHue MpsIMOTro M HEMIPSIMOTO
pPa3BHUTHS, HX pacHpoOCTpaHEHHE B MpUpoze. THMBI pocTa KUBOTHBIX. PaKTOPBI PETYIALMH POCTa KUBOTHBIX U
yenoBeka. Ctanun mocToMOPHOHAIBHOTO Pa3sBUTHS y KMBOTHBIX W deinoBeka. [lepnonsl oHTOreHes3a denoBeka.
CrapeHue U cMepTh Kak OMOJIOrHYECKHE IPOLIECCHI.

PasmuHOkeHne u paszputue pacteHuil. 'amerodur m cropodut. Meiio3 B KU3HEHHOM IUKIIE PACTEHUH.
O6pasoBanue crop B npouecce mMeio3a. ['amerorenes y pacrenuid. OmioJOTBOPEHUE U Pa3BUTHE PaCTUTEIBHBIX
OpraHu3MoB. [[BoiiHOE OIIONOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHHe U Pa3BUTHE CEMEHH.

MexaHn3MBI peryJsiliiA OHTOTE€HE3a Y PACTEHUI U AKUBOTHBIX.

JdemoHcTpanun

Ioptpertsr: C. I'. Haamun, X. [lneman.

Tabmuuer u cxembl: «BereratnBHoe pasmMHOXeHHe», «Tumbl Oecronoro pa3MHOXeHUs», «Pa3MHOKeHHE
XJIaMUZOMOHAIbD», «Pa3MHOKEHHUE 3BIIIEHBI, «PasMHOXKEHHE THIPBY), «Melo3y, «XpoMocoMb, «I'ameTorenesy,
«CTpoeHHe SHIEKIETKH U criepMaTo3onaa», «OCHOBHBIE CTaJuU OHTOreHe3a», «IIpsiMoe u HempsiMoe pa3BUTHEY,
«Pa3BuTHe Malickoro >xyka», «Passutme capanum», «Pa3sBuTHe IATYIMIKH», «/IBOMHOE OIIOJOTBOpEHUE Y
LBETKOBBIX pacTeHui», «CTpoeHne CeMAH OAHOAONBHBIX U IBYIOJIBHBIX pacTeHUH», «KU3HEHHBIN LUK MOPCKOHI
KaIycTbl», «JKU3HEHHBIA UK MXa», «KU3HEHHBIN [IUKI IAOPOTHUKA, «’KM3HEHHBIN LUK COCHBI».

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOTIpENapaTsl SHIEKIETOK M CIepMaTO30MA0B, Moaens «Lluki
Pa3BUTHS JIATYIIKW».

JlaGopaTopHas padora «/3y4ueHne CTpOeHHS MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIpETapaTaxy.

IIpakTHyeckasi padoTa «BpIsBIeHNE TPU3HAKOB CXOICTBA 3aPOBIIIEH TO3BOHOUYHBIX )KHBOTHBIX).

JlaGopaTopHasi padora «CTpoeHHE OpTaHOB Pa3MHOXKEHUS BBICIINX PACTCHHIN.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTopus craHoBieHns W pa3BUTHS T€HETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana.
Pone oredecTBeHHBIX yu€HbIX B pasButuu reHetwku. Paboret H. K. Komenosa, H. W. Basunosa, A. H.
Benosepckoro, I'. 1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETHYECKHE TIOHATHA ¥ CHMBOJBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE TEHBI,
aNbTepHATHBHBIE NMPU3HAKH, JOMWHAHTHBIN M PEIECCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YNCTAsT JTUHHS,



ruOpunsl, TeHoTHI, ¢eHoturn. OCHOBHBIE METOABl T'CHETHKH: T'HOPUIOIOTHYECKHH, ITUTOJIOTHYECKHH,
MOJIEKYJIIPHO-TEHETUIECKH.

JdemoHcTpauuu

IToptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuit, I'. /1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodees-Pecorckuii.

Tabnuue! 1 cxembl: «MeTOAbI TeHETUKNY, «CXEMBI CKPEILIMBAHUS.

JlaGopaTopHasi padora «/{pozoduia kak 00BEKT TeHETHYECKUX HCCIICAOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpugnoe ckpeuuBanue. llepBoiii 3akoH MeHaenss — 3akoH eAnHO0Opa3us THOPHIOB HEPBOTO
nokoneHus. IIpaBuno pomuHupoBaHusa. Bropoi 3axkoH MeHgens — 3aKOH paCLICIUICHUS ITPU3HAKOB.
utonornveckne OCHOBBI MOHOTHOPUAHOTO CKpeluBaHus. | nore3a YUCTOTHI raMerT.

Ananusupyroiee ckpemubanye. [IpoMexyTouHslil XxapakTep HacieoBaHus. Paciiennenye npu3HakoB Mpu
HEMOJHOM JOMUHUPOBAHUH.

Hurnbpunnoe ckpeumBanue. Tpetuit 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HACIEOBAaHHS MPU3HAKOB.
uTonornveckue OCHOBBI IUTUOPUAHOTO CKPEIINBAHHUSL.

CuernnieHHOe HacnepoBaHue Tpu3HakoB. Paboter T. Moprana. CuemnsieHHOE HaclieIOBaHHE TEHOB,
HapyllIEHUE CLEIUICHHS MEXKly T€HaMU. XPOMOCOMHas TEOPUs HACJIEICTBEHHOCTH.

l'enetnka moma. XpoMOCOMHBIM MEXaHM3M OIpeAeieHHs Iojda. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omorameTHBlii UM reTeporaMeTHbI 1oJ. ['‘eHeTnueckas CTpPyKTypa TMOJOBbIX XpomocoM. HacnenoBanue
[IPU3HAKOB, CLICINIEHHBIX C IIOJIOM.

I'enotun kak uenoctHas cucrtema. [lneloTponuss — MHOKECTBEHHOE AEMCTBHE TeHa. MHOKECTBEHHBIN
annenu3M. B3anmopelicTBue HeayuenbHbIX TeHoB. KoMiiementapHocTs. OnucTa3. [lonumepus.

'eneTnyeckuii KOHTPONb PAa3BUTUSl PACTCHUH, XMBOTHBIX M 4YeNOBEKa, a TakKe (U3HOJIOTHIECKUX
MPOLIECCOB, IOBEACHUS W KOTHUTUBHBIX (QYHKUIMHA. ['eHeTnueckue MexaHU3Mbl CHMOMOreHe3a, MEXaHHU3MBI
B3aMMOJECHCTBUS «XO34UH — MApPasUT» U «XO35UH — MUKPOOHOM». | eHeTH4ecKue acreKThl KOHTPOJISI M M3MEHEHHUS
HACJICICTBEHHON MH(POPMAINK B IIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumer u cxemsl: «I[lepBbiii 1 BTOpoi 3aKk0HBI MeHmens», « Tpetnit 3axkoH MeHens», «AHaIU3UpyoIIee
ckpemmBanue», «Hemomnoe pomuHupoBaHue», «CLEIUIEHHOE HACIIEAOBaHUE IIPU3HAKOB Yy JAPO30QHIBD»,
«['enetnxa mnona», «Kapuotun uenoseka», «Kapuotun aposodunbi», «Kapuotun nrtuien», «MHOXKECTBEHHBINH
annenn3m», «B3anMonencTBIuE reHOBY.

ObopynoBaHue: MOAETb JUIA JEMOHCTPALUMU 3aKOHOB €IMHOOOpa3us TMOpHUIOB NEPBOrO IOKOJCHUS M
pacIleIuieHAs IPU3HAKOB, MOJENb Ul IEMOHCTPALMM 3aKOHAa HE3aBHCHMOTO HACIENOBAaHMUS IPHU3HAKOB, MOJAEIH
JUIS  JEMOHCTpallMM CILEMJIEHHOTO HAacleJOBaHUS IPU3HAKOB, CBETOBOH MMKpPOCKON, MHKpPOIIpENnapar:
«Apozodumay.

IIpakTnyeckas padora «l3yueHue pe3ybTaTOB MOHOTHOPUAHOTO CKPELIMBAHUS Y JPO30(UIBIY.

IpakTnyeckas padora «/3yueHue pe3ybTaTOB TUTHOPUAHOTO CKPELIMBAHUS Y IPO30(HIIBIY.

Tema 13. 3axK0HOMEPHOCTH H3MEHYHUBOCTH

BsaumoneiictBue reHotuma u cpedapl npu  ¢GopmupoBaHuHM (eHoTuna. M3MEHUMBOCTH NPU3HAKOB.
KauecTBeHHBIE M KONMYECTBEHHBIE TPU3HAKU. BUIbI H3MEHUMBOCTH: HEHACIIEACTBEHHASI U HACJIEICTBEHHAS.

MoaudukannonHas U3MEHUYMBOCTE. Ponb cpensl B (GopMHPOBaHMM MOIU(PHUKALMOHHOW H3MEHYMBOCTH.
Hopma peakuun npusHaka. Bapuaumonusli psn u BapuauuonHHass kpuBas (B. Horanncen). CsoiicTBa
MOAN(PUKAITMOHHON M3MEHIYNBOCTH.

I'enoTnmmueckass W3MeHYMBOCTh. (CBOMCTBa T'€HOTHUIHYECKONM HM3MEHUYMBOCTA. BHIBI TE€HOTHITHYECKOM
W3MEHYMBOCTH: KOMOWHATHBHAS, MyTaI[HOHHAS.

KombOunaTtBHas n3MEeHYMBOCTH. Meiio3 M TOJOBOM MpOIecC — OCHOBA KOMOWHATHBHON W3MEHYHBOCTH.
Pone KOMOMHATHBHOM U3MEHUYMBOCTH B CO3JIAHUU TEHETUYECKOTO Pa3HOOOpa3usl B Ipeiesiax OJHOTO BUJIA.

MyTanmoHHass W3MEHYHBOCTh. BUABI MyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CHOHTaHHBIE U
WHAYIUPOBAaHHBIE MYyTallMU. SlAepHble W OUTOIIa3MaTHYeckue MyTannu. CoMaThyecKue M TIOJIOBBIE MYTAIlUH.
[IprumHBl BOBHUKHOBEHUS MyTaluii. MyTareHsl ¥ MX BIUSHHE Ha OPTaHW3MBI. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
mporecca. 3aKOH TOMOJOTMYECKHX PAOOB B HacieacTBeHHoW m3menumBoctd (H.M. BasunoB). Bresnepnas
M3MEHYHMBOCTD U HACJIEICTBEHHOCTb.



Onueenemuxa u >NUSEHOMUKA, PONb INULEHEeMU4ecKUx @aKkmopos 8 HACiIe008aHUU U UIMEHYUBOCHIU
Ghenomunuueckux NPUHAKO8 Y OP2AHUIMOS.

JdemoHcTpauuu

IToptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuiios.

Tabmuuper 1 cxembl: «Buapl m3MeHUMBOCTHY, «MoanduKanoOHHAs W3MEHUYHBOCTH», «KomOunHaTtnBHas
HU3MEHYUBOCTBY, «Meio3», «OmiogoTBopeHne», «I eHeTnueckue 3a00aeBaHus YeI0oBeKa», « BUIpl MyTanuiiy.

Ob6opynoBaHue: >KMBbIE M TepOapHbIE 3K3EMIULIpPhl KOMHATHBIX pPacTeHUi, pUCYHKH ((oTorpadun)
KUBOTHBIX C pa3IMYHBIMU BUAAMH U3MEHYHBOCTH.

JlaGopaTtopHasi paGora «lccnemoBaHue 3aKOHOMEPHOCTEH  MOTU(PHUKALIMOHHOW  HW3MEHUYMBOCTH.
[TocTpoeHune BapHaMOHHOTO Psiia U BApUALTMOHHON KPUBOID».

IpakTnyeckas padora «MyTtanuu y Apo30¢puiisl (Ha TOTOBBIX MUKPOIpEnaparax).

Tema 14. I'eneTuka yes0BeKa

Kapuotun yenoBeka. MexayHaposnHas NporpaMma HCCIEAOBaHUS T'eHOMa 4YeioBeKa. MeToasl M3ydeHHus
TCHETHKH YeNOBEKa: TIeHEeaJOrmyecKuid, OJIM3HELOBBIM, LUUTOr€HETHYECKUH, MOMYJISALHUOHHO-CTATUCTUYECKUH,
MOJIEKYJIsIpHO-TeHeTH4YecKuid. CoBpeMEHHOe OIpeNesieHne TeHOTUMA: [OJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TCeHOTUITUPOBaHUE, B TOM umcie ¢ nomoulpio [1L[P-ananuza. Hacnencrsennrsle 3a0oneBanus yenoBeka. | eHHbIE U
XpOMOCOMHEIE 00JIe3HH yenoBeka. boyesHu ¢ HacnecTBEeHHON NMpeApacloNoKeHHOCTHI0. 3HaueHNe MEAUIIMHCKON
TCHETUKH B TMPEAOTBPAIICHUH W JIEYEHUH TCHETHYeCKHX 3a00NieBaHUN uesoBeKa. MeTuKo-TeHeTHYECKOe
KOHCYJbTHpOBaHHe. CTBOJIOBBIE KJIETKU. [IOHATHE «T€HEeTHYECKOro rpy3ay. DTHUECKHUE acleKThl UCCIeIOBaHUN B
00JIaCTH PeJaKTUPOBAHMSI TEHOMAa U CTBOJIOBBIX KJIETOK.

I'enetnueckrie (GakTOpbl TOBBIIICHHOW YYyBCTBUTEIBLHOCTH YENOBEKa K (U3UUECKOMY U XUMHYECKOMY
3arpsI3HEHUIO OKpYXKarolien cpebl. ['eHeTrueckas mpeapacnoioKeHHOCTh YeI0BeKa K MaTOIOTHsIM.

JdemMoHcTpanun

Tabmumer u cxemsl: «Kapuotun yemoBeka», «MeTOMbI W3yUEHUS TEHETHKH dYelloBeKay, «l eHermueckue
3a00JIeBaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBleHUE U aHAIA3 POAOCIOBHOMY.

Tema 15. Cesekuust OpraHusMoB

JomecTukanus U ceekuus. 3apoKJICHUE celleKIu U aoMectukanuu. Yuenue H. V. Basunosa o LlenTpax
MIPOUCXOKIEHUSI 1 MHOT000pa3usi KyIbTYPHBIX pacTeHuil. Poib ceneknnu B CO3MaHUN COPTOB PACTEHHHA U MOPOJ
*HUBOTHbIX. CopT, mopozaa, mTaMM. 3aKOH TOMOJIOTHUECKHX DAJOB B HacleACTBEHHOW n3MeHumBoctH H. U.
BaswioBa, ero 3HaueHue s CENEKIMOHHON paboThI.

MeTtonpl  cenekiuoHHOW paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIM WM HWHIWBUAYAIbHBIA. Tallbl
KOMOMHAIIMOHHOHN cenekiun. Vcneitanue mpowmsBomuTenell Mo motoMcTBy. OTOOp TO TEHOTHIY C IOMOIIBIO
OIIEHKH (DEHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY C moMoIkko aHanm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO CENeKIMOHHOW paboThl. PajMallnOHHBIN 1 XUMHYECKUH MyTareHes
KaK HMCTOYHUK MYTalil y KyJIbTYpPHBIX (hOopM opraHu3MoB. McIonb30BaHWE TEHOMHOTO PENaKTUPOBAaHUS H
MeTo/10B pekoMOnHaHTHBIX JIHK 118 momydeHus ucXoMHOro MaTepuania Ui CENeKIIHH.

[lomyuenue mnomuruionoB. BHyTpuBHmoBas ruOpuan3anus. bIM3KOPOACTBEHHOE CKpEIIMBAHHUE, WU
nHOpuAWHT. HeponcTBeHHOE CKpelMBaHWE, WM ayTOPUAMHT. |'eTepo3uc M ero NpuYHHBEL. lcmons3oBaHUe
rerepo3uca B ceneknuu. Ornan€éHHas rubpuamszanus. lIpeomonenue Oecruiomusi MEXBHIOBBIX THOPHIIOB.
JlocTHXKeHNs CeTIEKIIMU PACTEHUM U JKUBOTHBIX. «3€1EHAsS pegontoyusLy.

CoxpaHeHHEe M W3yYEHHE TEHETHMYECKHMX PECypCOB KYJIBTYPHBIX PACTeHMH M WX AWKUX pPOAWYEH s
CO3JIaHMs HOBBIX COPTOB U THOPHIOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue, coxpauneHnue u ynpaeieHue
2EHEeMUYECKUMU Pecypcamiu  CelbCKOXO3AUCMBEHHbIX U NPOMbBICI0BbIX HCUBOMHBIX 8 UYenax YAVHUIeHUs.
CYUecCmsyowux U co30anus HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBPEMEHHbIX MeMO0008
HAYYHLIX UCCTe008AHUL, NepedosblX Udell U NePCNEeKMUBHBIX MEXHON0SUI.

JdemMoHcTpanun

[oprpetsr: H. U. Basunos, 1. B. Muuypus, I'. [I. Kapneuenxo, I1. I1. Jlykesnenko, b. JI. Acraypos, H.
bopnoyr, . K. benses.

Tabmunper u cxembl: «LIeHTpBI TPOUCXOXKAEHHWS W MHOTOOOpa3Hs KyJIbTYPHBIX pPAacTEHHID», «3aKoH
TOMOJIOTHYECKHUX PS/I0OB B HACJIEICTBEHHONW M3MEHYMBOCTHY, «MeTonbl cenekunm», «OTnanéHnas ruopuan3anms»,
«MyTtaresnes».

JlaGopaTopHas padora «/3ydeHne cOpToB KyJIbTypHBIX PACTEHUIA U TIOPOJ] TOMAITHUX YKHBOTHBIX).

JlaGopaTopHasi padoTta «/I3ydeHrne METOI0B CEIEKIINN PACTCHHID.



IIpaxkTuyeckas padora «IIpuBUBKa pacTCHUI.

Ikekypenss «OCHOBHBIE METOABI M JAOCTIDKEHHUS CENEKIMHM PACTEeHHH M KUBOTHBIX (HA CEJNEKIIMOHHYIO
CTaHIINIO, IUIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIN YYacTOK, B TEIUIMYHOE XO34KWCTBO, B J1aOOPaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. bnoTexHoJsiorust 1 cHHTeTHYeCKasi OMOJIOTHSI

OOBEKTHI, UCTIONB3yEeMble B OMOTEXHOJIOTUH, — KJIIETOYHBIE M TKaHEBbIE KYJIbTYpbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpagulMOHHAs OHOTEXHONOTHS: XJeOomedeHue, IMONyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJenue. Mukpobuonorunyeckuii cuate3. OOBEKTH MUKPOOMOJIOTHYECKHX TeXHOIOTHui. [IponsBoacTBo Oenka,
AMUHOKHCIIOT ¥ BUTAMUHOB.

Co3znanyie TEXHOJOTHII U MHCTPYMEHTOB LIEJEHAIIPABIEHHOTO M3MEHEHHsS M KOHCTPYHPOBAaHHUS T€HOMOB C
LEeNbl0 TIONY4YeHHsS OpraHM3MOB M HUX KOMIIOHEHTOB, COJAEp)KAlMX HE BCTPEYAIOLIUECS B TMPUPOAC
OMOCHHTETUYECKUE ITyTH.

Knerounas umxenepus. MeToasl KyNbTYpbl KJIETOK M TKaHEW pacTeHHMH W >KMBOTHBIX. KpuoOaHkw.
Comarnueckas rHOpUAM3aLUS U COMaTHYECKUN 3MOpHoreHes3. Mcnonp30BaHue TalIONIOB B CETIEKIIMH PACTCHUI.
Ionyuenue MmoHOKNOHANbHVLIX aHmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHAIbHBIX aHMumen 6
Meouyune. VICKycCTBEHHOE OIIOJOTBOpEHHE. PEKOHCTPYKIMSA SHIEKIETOK W KJIOHHMPOBAaHUE XHUBOTHBIX. MeTon
TPaHCIUIAHTALIUY SIZIEP KIETOK. TexHOoI02Uul 0300p08NeHus, KyITbMUSUpoSanus i MUKPOKIOHAILHO20 PAIMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpoMocoMHasl U TeHHas MHKeHepHs. VICKyCCTBEHHBI CHHTE3 TeHa U KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JHK. Cozdanue mparnceenuvix opeanuzmog. JJOCTHKEHUS W NEPCIEKTUBBI XPOMOCOMHON M T€HHOH HHXEHEPUH.
DKOJIOTUYECKUE U ITUIECKUE MTPOOIeMbI TeHHOW WH)KCHEPHH.

MenaunuHckue ouotexHosoruu. [loctreHoMHuas nudposast Mmeauiuna. [11IP-quarnoctuka. MeTabomoMHBIIH
aHaJIu3, TEHOLIEHTPUYECKUI aHaNIMU3 MPOTEeOoMa 4YeJIOBEKa JJIS OLEHKH COCTOSHHUS €ero 370poBbs. Mcmoap3oBaHue
CTBOJIOBBIX KIIeTOK. TapretHas Tepamus paka. 3D-OmowmmxeHepus: aisi pa3paboTku (GyHIAMEHTaIbHBIX OCHOB
MEIULUUHCKUX TEXHOJOTHH, CO3JaHUs KOMIUIEKCHBIX TKaHEd COUYETAHUEM TEXHOJIOTMH TpEXMEPHOro
OmonpuHTHHTA U cKaddOIAMHTA TSI PEIISHUS 3a/1a4 IEPCOHATN3UPOBAHHON METUITUHBI.

Co3znanrie BEeKTOPHBIX BaKIMH C LENbI0 00ecriedeHnss KOMOMHUPOBAHHOM 3aUTHI OT Bo30yauTeneit OPBU,
YCTaHOBJICHHE MOJEKYJSPHBIX MexaHu3MoB ¢yHKImoHupoBaHus PHK-comepkammx BHpPYcOB, BBI3BIBAIOIINX
0c000 oTacHbIE 3200JICBaHNS YEIIOBEKA 1 KUBOTHBIX.

JdemoHcTpanun

Tabmumer u cxemsl: «Vcmonp30BaHre MUKPOOPTaHU3MOB B MTPOMBIIIUIEHHOM TPOU3BOJCTBEY, «Kierounas
UHXEHEpUs», «I eHHasl HHKEHEPUS.

JlaGopaTopHas padora «/3ydeHne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyueHre MOJIOUYHOKUCIBIX TPOAYKTOB.

Jkcekypeuss  «buorexHonmormss —  BaXKHEWIIas TPOM3BOJIWTENBbHAs CHJa COBPEMEHHOCTH  (Ha
OMOTEXHOIIOTUIECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxknenue n pa3BUTHe IBOJTIONHOHHBIX NPEACTABJICHUH B 0MO0JIOTHH

OomononHas teopust Y. Japsuna. Ilpeamocbuiku BO3HMKHOBEHHs AapBuHM3Ma. JKHM3HB M HayyHas
nesrenbHocTh Y. JlapBuHa.

JBwKymiyue cuiibl 3BoIONMK BUIOB 10 Y. J[apBuHY (BBICOKasi HHTEHCUBHOCTDh Pa3MHOMKEHHS OPraHU3MOB,
HaCJIe/ICTBEHHAs HK3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmierne cunaTeTndeckoi Teopun dBomonuu (CTD). HeitrpansHas teopus 3pomtonun. CoBpeMeHHas
IBOJIIOIIMOHHASI OWOJIOTHA. 3HAYCHUE SBOJIOIMOHHON TeOpUH B (OPMHPOBAHHH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa.

JdemMoHcTpanun

Hoprpetsr: Apuctorens, K. Jluaneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosee, Y. Jlapsun, C. C.
Yereepuxos, U. U. llImansrayzen, x. Xonnein, . K. benses.

Tabmuner n cxemsl: «Cuctema xuBod mpuponsl (mo K. Jlunuero)», «JlecTHuiia KUBBIX CyIIECTB (IO
Jlamapky)», «Mexaan3m (HopMUPOBaHUS MPHUCIIOCOONEHUI y pacTeHnit W ®KUBOTHBIX (mo Jlamapky)», «Kapra-
cxema mapuipyta myremectsus Y. Jlapsuna», «Haxonku Y. lapBuna», «Popmbl 60pbOBI 3a CyIIECTBOBAHUEY,
«[lopoasl romybeity, «MHOroodpasue KyJabTYpHBIX GOpM KarmycTbl», «[1opoasl JoMalTHUX KUBOTHBIX», «Cxema



obpazoBanus HOBBIX BHIOB (1m0 Y. JlapBuHy)», «CxeMa COOTHOIIEHUS MBIKYIIUX CHJI dBOJIONUNY, «OCHOBHEIC
TMTOJIO’KEHHUSI CHHTETUYECKON TEOPHH IBOITIOIIUI.

Tema 2. MUKPOIBOJIOIUSA U €€ pe3yabTaThl

[omymsitus kak »ieMeHTapHas eauHHUIA HBOJIONUH. COBpPEMEHHBIE METOABI OIEHKH TE€HETHYECKOTO
pa3HooOpa3us U CTPYKTYphl momyisinuid. VizMeHeHne reHodoHIa TOMYJSIIMN KaK SJIEMEHTapHOE SBOJIOIHMOHHOE
sIBIICHUE. 3aKOH reHeTh4Yeckoro paBHoBecus [x. Xapmau, B. BaiinOepra.

OneMeHTapHble (aKTOpbl (IBMKYIIME CHIIBI) SBOJIONMUA. MyTanuoHHbIH mnpouecc. KomOuHaTHBHAS
W3MEHYUBOCTh. [peli reHoB — ciydaiiHble HeHANPaBIEHHbIE U3MEHEHHSI YACTOT ajuleNel B MOmyIsauusix. DPPeKT
ocHoBatensl. Jpgexm Oymoviiounoeo copaviuika. CHudCeHUe 2eHemuuecko2o pasHooOpasus: NPpUuYuHsl U
cneocmeust. ITlposisnenue s¢hghexma Opeligha 2enos 6 Oonvuux u manvix nonyasyusx. Murpamun. M3omsiust
nomyJsiuid: reorpaduieckas (IpoCTpaHCTBEHHAs ), Ononoruyeckas (penpoayKTUBHAS).

EcrectBenHbiil 0TOOp — Hampapistomui ¢akTop 3Bomonni. GopMbl €CTECTBEHHOTO 0TOOpa: JBMKYILHM,
CTaOMIU3UPYIOLIUH, pa3pbIBatolIni (Au3pynTUBHEIH). [TonoBoO# 0TOOp. Bo3HMKHOBEHNE 1 3BOMIOLUS COLIMATEHOTO
MOBEJCHHUSI )KUBOTHBIX.

[IprcnocoOneHHOCTh OPraHW3MOB KaK Pe3yIbTaT MHKPOIBOJIONUH. BO3HHUKHOBEHHE MPHUCIOCOOICHUN Y
oprann3moB. Apomop¢o3bl U uanoagantanuy. lIpumepsl mpuUCIOcOOIeHUH y OpraHu3MOB: MOPQOIOTHYECKUE,
¢dusnonornyeckue, ONOXMMHUYECKUE, TOoBeAeHYeckrne. OTHOCUTENBHOCTh MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputrepunm u cTpykTypa. BumooOpa3oBaHHe Kak pe3yiabTaT MHUKPO3BOMIOLWHU. M3omsamus —
KItoueBoi haktop BumooOpaszoBaHus. [lytu u crocoObl Bua000pa3oBaHus: ajuionarpuieckoe (reorpaduyeckoe),
CHUMIIaTPUYECKOe  (IKOJIIOTHUECKOE), «MTHOBEHHOE» (TMONUIUIONIu3alms, rudpunusanms). JmuTeiabHOCTh
3BOJIIOLIMOHHBIX MTPOIECCOB.

MexaHu3mbl popMUPOBaHUS OMOJIOTHYECKOTO pa3HO00pasusl.

Ponb 3BONIOIIMOHHON OHONOTMM B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHHUs OHOpa3zHOOOpa3us.
MukposBoIIfOnIAsT ¥ KOJBONIONHS TApa3UTOB M HMX XO031eB. MexaHu3Mbl (OPMHPOBAHUS YCTOMYHMBOCTH K
aHTHOMOTHKAM U CTIOCOOBI OOPHOEI C HEH.

JdemoHcTpanun

[Toptpetsr: C. C. UeTBepukos, 3. Maiip.

Tabmumer u cxembl: «MyTalioHHasT W3MEHYHBOCTHY, «llomymsaiuonHas cTpykrypa Buma», «Cxema
MpOsIBIIEHHsI 3aKkoHa Xapau—BaitHOepray, «/BrKyIye CHITbl 3BONIOIHII», «DKOIOTHIECKAs] U30JIALNS TTOMYIISIIHA
ceBaHCKoi Qopenny, «l'eorpaduueckas W30ISAMHUA JMCTBEHHHUIBI CHOUPCKOW W JIMCTBEHHUIIBI JaypCKOW»,
«IlonynsIOHHBIE BOJHBI YHCIEHHOCTH XWIMHUKOB W XKepTB», «(Cxema JeWCTBUS €CTECTBEHHOTO OTOOpay,
«DopMbl  OOpHOBI 32 cymecTBOBaHWE», «VHIyCTpHANbHBIA  MeTaHM3M», <« JKWUBbIE  HCKOIaeMbIe,
«IlokpoBUTENBCTBEHHAsI OKpacKa >XUBOTHBIX», «[Ipemympexknmaronias oxpacka >XKHBOTHBIX», «DH3HOIOTHYECKHE
amanranuny, «I[pucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «KpuTtepuu Bumay, « Buabl-ABOWHUKIY,
«CtpykTypa Buaa B npupojae», «Crocodsl Bua000pa3zoBanus», «I'eorpadudeckoe BugooOpa3oBanmne TpEX BUIOB
TMaHABIIeR», «JKOIIOTHYecKoe BUI000pazoBaHHe BHIOB cuHUI, «llomummonnasr pacrenuit», «KamycTHO-
peneuHsIii THOPUI.

O6opynoBaHue: TepObapuul pacTeHHH, KOJUIEKIIMM HACEKOMBIX, 4ydella NTHII W 3Bepell C mpumepaMmu
Pa3IMYHBIX TPHUCTIOCOOJICHNH, Yydella NTUI[ W 3BEepeil pa3HBIX BUIOB, repbapuy pacTeHWd OIW3KUX BHIIOB,
00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHas padora «BrlsBiIeHHE N3MEHYHBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTopHas padota «lIpucmnocoOieHns OpraHu3MOB ¥ UX OTHOCHUTENBHAS IeIeCO00PA3HOCTEY.

JlaGopaTopHasi padora «CpaBHEHHE BUAOB 110 MOP(POJIOTHYECKOMY KPHUTEPHUION.

Tema 3. Makpo3BoJonus U eé pe3yJibTaThl

MeTtoasl u3ydeHus: MakpodBosonuu. [lajeoHTosormueckre MeToabl M3ydeHus sBomonud. llepexomnsie
(hopMBI 1 HUITOTEHETHIECKHUE PSTBI OPTAHU3MOB.

Buoreorpadpuueckue meronpl nzyueHus 3Bononun. CpaBHeHHEe (GIOpbl 1 QayHBI MAaTEPHKOB U OCTPOBOB.
Buoreorpaduueckue obnactu 3emin. BUIbI-90HIEMUKH U PEITUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIbHO-MOP(HOIOTHYECKHE METOAbl M3y4YCHHs 3BONIOIMH. | €HeTHYeCKHe
MEXaHU3Mbl JBOJIIOIMHA OHTOI€HE3a U TOSBIICHHS IBOJIONMOHHBIX HOBIIECTB. ['OMOJNIOTWYHBIE M aHAJOTWYHBIC
opraHbl. Py iiMeHTapHbIe OpraHbl U aTaBU3MbI. MONIEKYIISIpHO-TEHETHYeCKHEe, OMOXUMHUYECKHE U MaTeMaTHUECKHe
METO/BI M3Y4eHUs JBONONMH. ['oMoyiornunble TeHbl. COBpeMEHHBIE METOJBl TOCTPOCHHS (DHUIIOTeHEeTUYeCKUX
JIEPEBHEB.

XpOMOCOMHBIE MYTaIlMU U 3BOJIIOLIUSI TEHOMOB.



OO6mme 3aKOHOMEpPHOCTH (IIpaBUiIa) IBONIONUH. [Ipunyun cmensvt @ynxyuii. HeoOpaTUMOCTD 3BOJIOIHH.
AnantuBHas paguaiys. HepaBHOMEPHOCTH TEMIIOB SBOJOLINH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Miotep, 3. I'ekkenb.

Tabnuupl W cxembl: «DUIOTCHETUYECKUIM P JIOMIATN», «APXEONTEPUKCY», «3BEpO3yObie SIICPHD»,
«Crerouedansr», «Punnodure»y, «CeMeHHBIC MANOPOTHUKWY», «buoreorpaduueckue 30HBI 3emim», «Jlpetid
KOHTHHEHTOB», «PemukThl»y, «HawanmpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX JKHBOTHBIX),
«['OMOJIOTHYHBIE ¥ aHAJOTHYHBIC OpraHb, «PyIMMEHTHI», «ATaBU3MBD», «XPOMOCOMHEIC HA0OPHI YEJIOBEKA W
IIMUMITaH3e», «| JTaBHbIC HAPABJICHUS YBOIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJTIOIIANY.

Ob6opynoBaHue: KOJJICKIMH, TepOapuH, MYJSDKH HWCKOMAEMBIX OCTaTKOB OPraHW3MOB, MYJIDKH
TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTABU3MOB, KOJUIEKIINH HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BUTHE KU3HU HA 3emJe

Hayunble rumote3sl MNpOMCXOXKIACHHS KU3HH Ha 3emie. AOuoreHes W maHcnepMmus. JloHaydHbIe
MpeACTaBICHUs] O 3apOXKICHUHU KHU3HM (KpeallMOHW3M). ['MIoTe3a MOCTOSHHOTO CaMO3apOKACHUS KHM3HU U €€
onposepxkenue onbiTamu O. Penu, JI. Camnannanmy, JI. [actepa. [IponcxoxkneHue )KU3HN U aCTPOOHOIOTHSL.

OCHOBHBIE 3Tanbl HEOPraHW4YecKoil sBomronuu. [lnanetapHas (reonorudeckas) SBOJIONHS. XHUMHUYECKas
9BOJIONMA. AOWOTEHHBI CHHTE3 OpraHMYecKux BemlecTB M3 HeopraHmueckux. Ompir C. Mumepa u I'. IOpwu.
OO0pa3oBanue moyimMepoB U3 MoHoMepoB. KoarieparHas runore3a A. M. OnapuHa, TUIIOTe3a NePBUYHOr0 OyJIh0HA
JIx. Xonneitna, renernueckas runoresa ['. Mémnepa. Pu6osumer (T. Uek) u rumoresa «mupa PHK» V. I'mnbepra.
dopmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meronsl e€ uiydeHus. lckomaemble opraHumdeckue ocTaTtku. ['eoxpoHoiorus u eé
MeToabl. OTHOcHTeNnbHAasE ¥ abCONMIOTHAST TEOXPOHONOTHA. [ €oXpOoHOJIOrHYecKas IIKana: S0HBI, 3PbI, TEPHOADI,
3MOXHU.

HavanbHbie »Tanbl opranuueckod sBoironuu. IlosiBaeHHME M HSBONIOLUS MEPBBIX KIETOK. DBOJIOLHA
MeTtabonmm3ma. Bo3HHKHOBEHHUE TIepBhIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEePBBIX Ha
3emite coobmiectB. CTpoMaTonuThl. [I[pokapruoTHl B SyKapHOTEHI.

[Ipoucxoxnenue SykapruoT (cMMOMOTeHe3). DBONONMOHHOE IMPOUCXOKIeHHe BUpycoB. IIpomcxoxkmenue
MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HHKHOBEHNE OCHOBHEIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbl SBOMONWHN BeICINX pacteHnil. OcHOBHBIE apomMopdo3bl pacTeHuil. Brixon pacTeHwii Ha
cymry. [losBieHne cIOpOBBIX pacTeHHM W 3aBoeBaHMe uMH cymm. CemeHHble pacTeHus. lIpoumcxoxneHve
[BETKOBBIX PACTEHHIA.

OCHOBHBIE 3Tanbl 3BONIOIHH XUBOTHOrO Mupa. OCHOBHBIE apoMOpQoO3bl KHUBOTHBIX. BeHzackas ¢dayna.
KemOpwiickuii B3pbIB — TMOSBJICHHE COBPEMEHHBIX THIIOB. [lepBhle XOpmoBble >XMBOTHBIE. JKH3HB B BOJIE.
OBoumrorusi MO3BOHOYHBIX. [Iponcxoxkaenne ampubuii n pentunuil. [IponcxokieHne MISKOMHUTAIONINX U TITHII.
[puanun karogeBoro apomopdosa. OcBoeHHe O€CIIO3BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMH CYIITH.

PasButne xu3HM Ha 3emie MO 3paM M MEPHOAAM: apXell, MpOTEepO30H, Maneo30il, Me3030H, KalHO30M.
OO0mas xapakTeprcTHKa KIMMaTa U TeOJIOTHUECKUX porieccoB. [losBneHne u paciBeT XapaKTePHBIX OPTaHU3MOB.
YrneoOpa3oBaHue: ero YCIIOBHUS U BIUSHIE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBEIMHpAHUS — OKOJOTHYECKHE KPU3WUCHI NPONDIoro. I[IpUYMHBI M CHENCTBUS MAacCOBBIX
BEIMHUpaHuii. COBpeMEHHBIN 3KOJOTHYECKUN KpH3Hc, ero ocodbenHoctu. [Ipobiiema coxpaHenus Onopa3HOOOpas3us
Ha 3emuie.

CoBpeMeHHas cucTeMa oOpraHudeckoro Mupa. llpuwHinumel xinaccudukamuu oprann3mMoB. OCHOBHBIC
CHUCTEMATHUYECKHUE TPYIIbl OPraHU3MOB.

JdemMoHcTpanun

[Toptpetrsr: ®@. Pean, JI. Cnammannanun, JI. Ilactep, U. M. Meunukos, A. M. Omapun, Jx. Xonxgein, I'.
Ménnep, C. Mumnep, I'. FOpu.

Tabmumsr u cxemsl: «Cxema onbita @. Penny», «Cxema ombita JI. Ilactepa 1mo n3y4eHHIO0 caMO3apOKICHHS
*Ku3Hm», «Cxema ombita C. Mumepa, I'. FOpm», «Otambl HeopraHmdeckor 3BOMONHIY, «[ eoXpoHOIOTHYIECKAS
mKkanay, «HadanbHble 3TaIrbl OpraHMuecKor IBONOIHIY, «CxemMa 00pa3oBaHUs IyKapUOT MyTEM CHMOUOTEHE3ay,
«CucreMa xuBOH mpupoab», «CTpoeHue BUpyca», « ApoMopdo3bl pacTeHui», «PUHHOGUTBD), «OIHOKIETOYHBIC
BOJIOpOCIHY», «MHOTOKJIETOUHBIE BOJAOPOCIN», «Mxmy», «l[lamopotaukm», «['omocemMeHHble pacTeHus», «OpraHbl
IBETKOBBIX pacTeHui», «CxeMa pa3BUTHS JXHUBOTHOTO MHpPa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreiimuey,
«KumeanononocTtasie», «Ilnockue uepsu», «Unenncronoruey, «PeIOb», «3eMHOBOIHEIEY, «IIpecMbIKatomuecs,
«Ituupy, «Mnekonuraronme», «Pa3Burue KuU3HU B apxercKoil ape», «Pa3BUTHE )XU3HU B IPOTEPO3OUCKOM 3pey,



«Pa3BuTHE JXKM3HU B TAJE€030MCKON 3pey, «Pa3BuTHE XKWU3HU B ME3030MCKON dpe», «Pa3BuTHe XKW3HU B
KaitHO30McKOM pe», « COBpeMEHHAs CHCTEMa OPraHUuIECKOTO MUPay.

OO6opynoBanue: repbapuy pacTeHUH pa3IMYHBIX OTAEJIOB, KOJUICKIMM HACEKOMBIX, BJIQXKHBIE IIperapaThl
KHUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLUM HITIOKOXKHUX, CKEJIEThl IT03BOHOYHBIX JKUBOTHBIX, Uydesia ITHLl U
3BepeH, KOJUIEKIIMH OKaMEeHEJIOCTEH, MOJIE3HBIX UCKOMAEMBbIX, MYJISKH OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHast JsaGopatopHasi padora «MoxenupoBanue onsIToB Mumnepa—tOpu 1o H3y4eHHIO
aOMOTEeHHOTO CUHTE3a OPraHNYECKUX COCTMHEHUN B IEPBUYHON aTMochepe.

JlabopaTopHas padora «/3ydyeHue u onrcaHue UCKOMIaeMbIX OCTATKOB JPEBHUX OPraHU3MOB.

I[pakTnyeckas padora «3yueHre ocoOeHHOCTEN CTPOSHHS PACTEHUI pa3HBIX OTICIIOBY.

I[pakTnyeckas padora «3yueHre ocoOeHHOCTEH CTPOSHHS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — AaHTPOIIOTeHE3

Pa3nenst u 3anaun anTponoaorui. MeToap! aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEICTABIECHUN O NPOUCXOXKICHMM uenoBeka. Pemurnosnsie Boz3peHus. CoBpeMeHHBIE
Hay4YHbIE TEOPHH.

CxoacTBO 4YenoBeKa € KMBOTHbIMH. CHCTeMaTH4ecKoe MOJO0XKEeHHE 4denoBeka. CBUAETENbCTBA CXOACTBA
YeloBeKa C JKMBOTHBIMU: CPaBHUTEILHO-MOpP(QoIOTHUECKUe, 3MOpHoIorudeckue, (Hhu3noaoro-OnoXuMHUIECKHE,
noBeseH4Yeckre. OTINYUS YeI0BeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB.
PasBuTHE rOJI0BHOIO MO3ra ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

JBwwkymiue cuibl (akTopbl) aHTpororeHes3a: OuoIornyeckre, cornranbabie. COOTHOIIEHHE OHOIOTHIEeCKUX
U COIMAJIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMW aHTpornoreHe3a. PaHHWe deloBekooOpasHble 00€3bsiHbl (TIPOKOHCYNBI) W paHHUE
MOHTUBI — OOIIUE TPEAKH YeIOBEKOOOPa3HBIX 00€3bsiH U JIIOJICH. ABCTPAIONMTEKUA — JABYHOTUE TPEAKH JIFOJICH.
YenoBek yMmenblid, IEpBbIE U3TOTOBICHUS Opynud TpyzAa. UesloBeK NPsSMOXOAAIIMM M IEPBBIA BBIXOJ JIIOJIEH 3a
mpenensl Adpuxu. UenmoBek TeWnenbOeprcKuii — oOMmUE TpeJoK HeaHJepTaIbCKOrO YellOBeKa W 4YeJoBeKa
pazyMHoro. YejaoBek HeaHAECPTaIbCKUNA KaK BHUJ JIOACH XOJIOAHOro KiuMara. YeroBeK pa3yMHBI COBPEMEHHOTO
TUIA, AEHUCOBCKHUII YeIOBEK, OCBOCHNE KOHTHMHEHTOB 3a npeaenamu Adpuku. [laneoreneTinka u naaeoreHOMUKA.

DBOMIONHSI COBPEMEHHOTO dYeJlOoBeKa. ECTecTBeHHBI OTOOp B MOMYJAIMSIX dYeloBeKa. MyTaroHHBIN
mporiecc U monumopdusM. llomynsanroHHBIE BONHBEL, Opeid TeHoB, Murpamus u <«3¢GGHeKT OCHOBaTeIs» B
MOMYJISIIHUAX COBPEMEHHOTO YEJI0BEKA.

Yenoseueckue pacol. [lonsitue o pace. bonbine pacsl: eBpornieonanas (eBpa3uiickas), aBCTpago-HerporIHAs
(3kBaTOpHanbHAsA), MOHTOJIOWAHAS (a3UaTCKO-aMepuKaHCKas). Bpems u myTtu paccesneHus: dejoBeka IO IJIaHETe.
EnunctBo yenoBedyeckux pac. Hayunas HecocToATeNnbHOCTh pacu3Ma. IIprcrnocoO1eHHOCTh YeoBeKa K Pa3HbIM
YCIIOBUSIM OKpyXarmome cpeapl. BnumsHue reorpaduueckoil cpensl u apelida reHoB Ha MOPQOJIOTHIO H
(U3HOJIOTHIO YeTIOBEKa.

MexXauCUUIUIMHApHbIE MeToAbl B (pu3ndeckoil (OMOMOrMYEcKOH) aHTPOIOJOTHH. OBOJIOLHOHHAS
AHTPOIOJIOTHA M TaJCOaHTPOIOJIOTHS YEJIOBEUECKHX NOMysiuuid. buoconmanbHele HCCIenOBaHUS NPUPOJBI
4eyioBeKka. MccnenoBaHre KO3BOIOLMH OMOJIOTHUECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdemoHcTpanun

[optpetsr: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuuelr u cxembl: «Metoael aHTpomnonorun», «lomoBHOH MoO3r denoBeka», «YemoBekooOpasHbIe
00e3bsiHb», «CKeJeT 4eloBeKa M CKeNeT I[UMIaH3e», «PyIuMeHTsl W araBU3MbDY, «JBHXKyIIHME CHIIBI
aHTPOIIOTEHE3a», «ODBOJIOLMOHHOE JPEBO UEIOBEKa», «ABCTpalIONUTEK», «YeraoBek yMensli», «HenoBek
MPAMOXOIAIHNNY, «JleHncoBckuil yenosek» «Heangepranbup», «KpomanboHIb», «[Ipenkn yenoBeka», «ITamsl
9BOJTIOLIMH Y€JI0BEKa», «Packl dyemoBekay.

O6opynoBaHne: MYyJISDKH OKaMEHENOCTeH, MPeIMETOB MaTepHabHOW KyJIbTYpHl TPEAKOB YeJIOBEKa,
penponykunu (hororpaduu) KapTHH ¢ MU(POIOTUIESCKUMH U OHOJICHCKIMY CIOKETAaMH MTPOMCXOXKICHHS YeTIOBEKa,
¢dororpadmu HAXOJOK MCKOTIAEMBIX OCTATKOB YeNIOBEKAa, CKENIeT YellOBEKa, MOJIENb Yepera 4YeloBeKa W depera
IIMMITaH3€, MOJIENTb KHCTH YeI0BEKa U KUCTH HIMMITaH3€, MOJIENIH TOpCa MPEIKOB YeJIOBeKa.

JlaGopaTopuasi pabora «l3ydeHne OCOOCHHOCTEH CTPOEHHUS CKelleTa 4YeJOBEKa, CBS3aHHBIX C
MIPSIMOXO0XKICHUEM.

IIpakTHyeckasi padoTa «lI3yueHre SKOIOTUYECKUX aAaNTaIluil YEITOBEKaY.

Tema 6. JKoJsiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJAOPTraHU3IMEHHBIX CHCTEM C
OKpYy:kawouei cpenoii



3apoxacHue U pa3BuTHE dKosorud B Tpydax A. I'ymbonpara, K. @. Pynee, H. A. CeBeprioBa, J. ['exkens,
A. Tencmm, B. H. Cykauéna. Paznensr n 3amauu 3kos0rud. CBSI3b SKOJIOTHH C IPYTUMHU HAyKaMHU.

Mertonsl 3xonoruu. IloneBsle HaOmrOAEHUS. OKCIEPUMEHTHI B SKOJOIMM: NPHUPOIHBIE U JIAOOPAaTOPHLIE.
MopenrpoBaHue B 3KOJIOTUHA. MOHUTOPHHT OKPYKAIOMIEH CPeIbl: JIOKATHHBIA, PeTHOHAIBHBIN U TTI00aTbHBIH.

3HaueHUe 3KOJOTMYECKUX 3HAHUM A 4esloBeKa. JKOJOTMYECKOe MHPOBO33PEHHE KaK OCHOBa CBs3ed
YeJI0BEYECTBa C MpHpoaoil. PopMHUpOBaHHE SKOJIOTHIECKON KyJIbTYPhl U 3KOJOTHYECKON IPaMOTHOCTH HaCEJIEHUSI.

JdemMoHcTpanun

[optpetsr: A. I'ymbomnpar, K. @. Pynse, H. A. CeBeprios, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuupr 1 cxembl: «Pa3gensl skomorum», «MeToasl 3Komorum», «CxemMa MOHHUTOPHHIA OKpY’Karomei
CpEeabD».

JlabopaTopHas padora «/3ydyeHne METO0B IKOJOTUIECKUX UCCIEI0BAHUID.

Tema 7. Opranusmsl U cpeia 00MTAHUA

DKosoruueckue (QakTopel U 3aKOHOMEPHOCTH WX AedcTBHA. Kiaccudukanus 3KOJOTHYECKHX (aKTOPOB:
abuotnveckue, OMOTHYECKHE, aHTpoNoreHHble. OOLMe 3aKOHOMEPHOCTH ACHCTBHS SKOJOTHUYECKUX (HaKTOPOB.
[MpaBuno mmuumyma (K. Ilnpenrens, HO. JIubux). TonepaHTHOCTh. DBPHUOMOHTHBIE M CTEHOOMOHTHBIC
OpTaHH3MBI.

Abuotndeckue ¢axtopbl. CBeT Kak 3Kojormyeckuii ¢axtop. JeHcTBHe pa3HBIX YYaCTKOB COJHEYHOIO
CIEKTpa Ha OpPraHU3MbI. JKOJOTMUYECKUE TPYMIBl PACTEHUN U JKUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHanbHasd
poJib cBeTa. POTONEPUOIU3M.

Temmepatypa kak skosnorudeckuii ¢akrop. JlefictBue Temmneparypsl Ha opraHu3Mbl. [loWKnIOTEpMHBIE U
rOMOMOTEpMHBIE OpraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPT'aHN3MBI.

Brnaxxnocth kak skonoruueckuii pakrop. [IpucnocoOneHus pacTeHHd K MOJIEPKAHUIO BOJHOTO OanaHca.
Knaccudukanms pactenuii mo oTHomeHuto K Boje. [Ipucnocobnenns )KMBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpensl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, ITyOMHHAas IMOAIIOYBCHHAS,
BHYTpUOpraHu3MeHHas. DHU3MKO-XUMHYECKHE OCOOCHHOCTH cpex obuTaHus opranuszMmoB. [IpucnocoGneHus
OPTaHU3MOB K JKU3HU B Pa3HbIX Cpeax.

buonornmueckne purmel. BHemnme W BHyTpeHHue puTMbl. CyTOUHBIE M TOAWYHBIE PHUTMBL
[Iprcnoco6neHHOCTh OPTaHM3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBUH KHU3HU.

’Kuznennsie popmbl opranm3moB. [lorsTre o xu3HeHHO# (hopme. JKuzHeHHBIe POPMBI paCTEHUM: JIEPEBbS,
KyCTapHUK{, KYCTapHWYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHBIE (OPMBI IKUBOTHBIX:
TUIPOOHNOHTHI, TEOOMOHTBI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

Buotnyeckue Qaxrtopbl. Buabl 6MOTHUECKHX B3aMMOJAEHCTBUIN: KOHKYPEHLHS, XUIIHUYECTBO, CUMONO3 U
ero Qopwmel. IlapasutusM, koomepauus, MyTyajdu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HAaXJICOHUYECTBO).
Herpoduueckne B3aumopenicTBus (Tommueckue, (opudeckue, Qadpuueckue). 3HaUeHHE OHOTHYECKHUX
B3aMMOJEHCTBUI IS CYIIECTBOBAaHHUS OPTaHU3MOB B cpelie oouTanus. [IpHHIMI KOHKYPEHTHOTO HCKITFOUEHHSL.

JdemoHcTpanun

Tabnuiel u cxemsl: «Jkosnoruueckue Gakropen», «CBETOBON CHEKTP», « DKOJOTHUECKUE IPYTIITBI )KUBOTHBIX
M0 OTHOLICHUIO K CBeTY», «TelIOKpOBHBIE >KUBOTHBIE», «XOJIOIHOKPOBHBIE >KUBOTHBIEY», «DH3nOIOrHUECKUE
ajanTaluy SKUBOTHBIX», «Cpeabl oOuTaHMs opraHu3MoB», «buomormueckue purmel», «KuzHeHHble (HOpMBI
pacTeHmit», «KuzHeHHbIe (OPMBI JKUBOTHBIX», « DKOCUCTEMA IIUPOKOIMCTBEHHOTO JIecay, « IKOCHCTEMa XBOHHOTO
necay, «Lenu nutanusy, « XumHnuectBoy, «Ilapasuruzmy, «Konkypenuus», «Cumonos», «Kommencanmzm.

ObopynoBanue: repOapuu pacTeHHH M JKMBOTHBIX, NPUCIOCOOJEHHBIX K BIMAHUIO Pa3IMYHBIX
9KOJIOTHYECKUX  (AaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHEMIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUIA,
CBETOJIIOOMBBIE, TEHEITFOOUBBIE 1 TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, TepOAPHH U KOJUIEKI[UH TETIOIIOOUBBIX,
3MMOCTOWKHX, MOPO30YCTOHYMBBIX PACTEHHH, dy4yela NTUIl U 3BEpeid, repOapuy pacTeHHH, OTHOCSIIHUXCS K
rurpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYIIIL, KOJUICKIIHU )KHBOTHBIX, OOUTAIOIIHX
B Pa3HBIX Cpenax, repdapuy U KOJUIEKIIMHA PACTEHUI M KMBOTHBIX, O0JIAJAI0NINX YepTaMHu MPUCIIOCOOIEHHOCTH K
CE30HHBIM M3MEHEHUSM YCIOBHUH XKU3HH, repOapuu M KOJUIEKIIUN PACTEHUI 1 JKUBOTHBIX PA3JIMYHBIX )KM3HEHHBIX
(hopM, KOJUTEKITNH KHUBOTHBIX, YIaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aMMOAECHCTBHUSX.

JlaGopaTopHasi padoTa «BbIsIBICHIE MPUCITOCOOTICHII OPTaHU3MOB K BIMSHUIO CBETAY.

JlaGopaTopHasi padoTa «BbIsIBICHIE MPUCITOCOOICHIN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padoTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS».

Tema 8. JKkoJiorusi BUAOB U MOMYJISLMIA



OKOJIOTHYECKHE XapaKTepUCTHKH momyiasiud. [lomymsanus kak Ouosormueckas cucrema. Poib
HEOJHOPOIHOCTH cpelbl, (HU3NYeCKUX OaphepoB U OCOOCHHOCTEH OHONOTMHM BHIOB B (OPMHPOBAHHUU
IIPOCTPAHCTBCHHOM CTPYKTYphl momyiasinuid. OCHOBHbIE IOKa3aTeIM IONMYJSILMUA: YHCIEHHOCTb, IUIOTHOCTD,
BO3pacTHas U [10JI0Basi CTPYKTYpPa, POXKIAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUIPALIHSL.

OKojoruueckas CTpykrypa nomyssiiuu. OLieHKa YMCIEHHOCTH MOonyJssaiuu. /[uHamuka nomyndauuu u eé
perynauusa. buotudeckuil moTeHuMan mnomynsuud. MonenupoBaHMe IWHAMHUKM mnomymsiuud. Kpusbele pocta
YHCICHHOCTH momy isinuu. KprBbie BeDKUBaHUS. Perynsus YMCcIeHHOCTH MOMYJISIIUA: POIb (PaKTOPOB, 3aBUCAIINX
W HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJOTHYECKHe cTpareruu BuoB (r- u K-crparerun).

[lonstne 06 skosormueckod Huiie Buaa. Mecroobutanue. MHOromepHas MOJETIb SKOJOTHUECKONW HHUIIN
Jx.M. Xarunncona. Pa3zmeps! sxonorndeckoi Humu. [loteHnuansHas 1 peanu3oBaHHasi HUILIN.

Bun xak cucrema nomynsauuil. Apeansl BUAOB. Buabl M MX JKM3HEHHBIE CTpaTernMy. OKOJIOTMYECKHE
SKBHUBAJICHTEHI.

3aKOHOMEPHOCTH MOBEIEHUS U MUTPAIN )KUBOTHBIX. broornuyeckrne NHBa3uu 4y>KepOaHBIX BUJIOB.

JdemMoHcTpanun

IToprper: Ixx. . XaT4nHCOH.

Tabmuupl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTEePUCTUKH momyssiuum», «llpocTpaHcTBeHHAs CTpyKTypa
nomynsauun», «Bo3pacTHeie nmupamuasl nomynanuny, «CKOPOCTh 3aceNeHHs MOBEPXHOCTH 3€MIIH Pa3UYHBIMU
opranuzMammny, «Moaeinb 3xonorndecko Humm Jx. M. XatunHcoHay.

O0opynoBaHue: repdapuu pacTeHUH, KOJUISKIIUN )KUBOTHBIX.

JladopaTopHas padora «[IpucrnocoOieHns CeMsIH paCTeHUN K PACCEICHUIOY.

Tema 9. JkoJiorust cood1mecTB. IKOJIOrHYeCKHe CUCTEMBI.

CoobmectBa opranu3MoB. bruomneHnos u ero cTpykrypa. CBsi3u MEXy OpraHU3MaMHu B OMOIIEHO3E.

Oxocuctema Kak oTkpbiTas cucreMa (A. Jx. Tencnu). @yHkimoHanbHbIe OJOKH OpraHU3MOB B 3KOCHCTEME:!
MPOYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodruueckue nenn u cetu. Abnotndeckue OI0KH
sKocucTeM. 11ouBbI 1 MBI B 3KocucTeMax. KpyroBopoT BelecTB M IOTOK SHEPTHU B 3KOCHCTEME.

OcHOBHBIE MTOKa3aTeIN YKOCUCTEMBL. bruomacca 1 mpoayKiust. DKOJIOTHYECKUE MTUPAMHIBI YHCEN, OMOMAaCChI
U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpouixu. @uyxmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE
CMEHBl COOOLIECTB — CyKueccud. llepBUuHBIE W BTOPHYHBIE CYKLECCHMH M HMX HPUYMHBL. AHTPOIIOICHHBIC
BO3/CHCTBHA Ha cykueccuu. KnumakcHoe coobuiectBo. buopaszHooOpasue M mosiHOTa KpyroBOpOTa BELIECTB —
OCHOBa YCTOWYHMBOCTH COOOILECTB.

[Ipupoansie 3KocHCTEMBI. DKOCUCTHEMBL 03ED U PeK. DKOCUCMEMbl MOpell U OKeanos. IKOCUCTHEeMbl MYHOD,
J1eco8, cmeneti, nyCmbviHb.

AHTPOIIOTEHHbIE SKOCHCTEMBIL. ATPOIKOCHUCTEMA. ArpoueHo3. Paznuuust MexXay aHTPOINOT€HHBIMH U
MPUPOAHBIMU 3KOCHCTEMaMHU.

VYpb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. I'opoackas ¢iopa u payHna. CuHaHTpONTU3aLMs
ropoackoii hayHsl. buonorniyeckoe u X03s11CTBEHHOE 3HAYEHUE arPOIKOCHUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aMMOJCHCTBMH OpraHM3MOB B 3KocucTeMax. Poib
KAcKaoHo20 3pgexma u 6ud06-30udpuxamopos (Kuouegvlx 6uos) 6 yHkyuonuposanuu s3xocucmem. IlepeHoc
SHEPTUU U BEILECTB MEXIYy CMEXHBIMHU SKOCHCTEMaMH. Y CTOHYMBOCTh OPTaHU3MOB, HNOMYJISIIMNA U 9KOCHUCTEM B
YCIIOBHSIX €CTECTBEHHBIX  AHTPOIIOTEHHBIX BO3JEHCTBHM.

Mexanuzmul  6030elicmeusi  3a2pA3HEHULl  Pa3HblX MUNO8 HA  CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUS  AHINPONOSEHHO20
6030eticmaus. MeTo10I0Tusi MOHUTOPUHTA €CTECTBEHHBIX W aHTPOTIOT€HHBIX 9KOCHCTEM.

JdemMoHcTpanun

[optpet: A. k. Tercnu.

Tabmuner 1 cxembl: «CTpyKTypa OHOILIEHO03a», «KOCHUCTEMa IIHPOKOIMCTBEHHOTO Jeca», «JKOCHCTeMa
XBOWHOTO Jiecay, «DyHKIIMOHAIBHBIE TPYIITBI OPTaHU3MOB B 9KOCHCTEMEY, « KPyrOoBOpOT BEIIECTB B SKOCHCTEMEY,
«llemm muTaHus (MacTOWIIHAS, METPUTHAS)», «DKOJIOTHYECKAs MUPaAMHIA UYUCET», «IKOJOTHUECKAs MHUpaMHIa
ouomaccel», «DKoJormyeckas mupamuna odHeprum», «OOpazoBanue Ooiorta», «llepBudHas CyKIECCHSD»,
«BoccTaHoBneHHe Jieca mocie Mmokapa», «IKOCHCTeMa 03epay, «ATpomeHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTHH B arporenosey, «lIpumepsr ypboskocucTem».

O6opynoBanue: repbapund pacTEeHUH, KOJUICKIIMM HACEKOMBIX, dUydena NTHI[ U 3Bepei, repbapuu
KYJIBTYPHBIX ¥ TUKOPACTYIINX PACTEHHU, aKBapUYM KaK MOJIEIb 3KOCHCTEMBI.



IIpakTHyeckas padora «/3yueHnue u onrcanne ypoodKOCHCTEMBI».

JlaGopaTopHasa pa6ora «l3ydeHue pasHOOOpasusi MEIKWX TOYBEHHBIX WIECHHCTOHOTHMX B Pa3HBIX
JKOCHUCTEMAX).

IKckypeusi «IKCKypCHs B TUITUIHBIA OMOTEOoIieHo3 (B MyOpaBy, Oepe3HsK, ebHUK, Ha CyXOAOMbHBIN HITH
MOWMEHHBIH JIyT, 03ep0, 00I0TO)».

IKCKypeust «DKCKYpCHsI B arpodKocUcTeMy (Ha TOJIe U B TETUTUYHOE XO3SHCTBO)».

Tema 10. buocdepa — rnodanbHas 3KocucTeMa

Buocdepa — obmernanerapaas o6o10uka 3eMid, TAE CYLIECTBYET MJIHM CYLIECTBOBaja XH3Hb. PazBuThe
npencraBieHuil o ouocdepe B Tpynax . 3rocca. Yuenue B. U. Bepuaackoro o 6uocdepe. Odnactu duochepsr u
e€ cocras. JKuBoe BemecTBo OMOCQEpBI M €ro PYHKIHH.

3aKOHOMEPHOCTH CyIIecTBOBaHUsl Ouocdepbl. OcoOeHHOCTH Ouocepsl Kak TII00aTbHOH 3KOCHUCTEMBI.
Junammuueckoe paBHOBecue B Ouochepe. KpyroBopoTs! BemiecTB 1 OMOre€OXUMHUYECKHE IUKIBI (YIIIepoaa, a30Ta).
PurmuuHOCTH siBeHUI B Onocdepe.

3onansHOCTH OHochepsl. [lonstue o 6nome. OCHOBHBIE OMOMBI CYIIU: TYHApA, XBOMHBIC Jieca, CMEILIaHHbIC
U IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, ITyCTHIHU, TPOIMUYECKHE JIECa, BEICOKOTOPhs. KiuMaTt, pacTUTeIbHbIH
Y )KUBOTHBIH MHP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIHANA 1 OMOCEepHBIX GYHKIIUH.

JdemMoHcTpanun

Hoptpetsr: B. U. Bepnanckuii, 2. 3rocc.

Tabmuupr u cxemsl: «[eocthepsr 3emmu», «KpyroBopor azora B mpupojae», «KpyroBopor yriepona B
npupoae», «KpyroBopot kucinopona B mpupoje», «KpyroBopor Boabl B npupoae», «OCHOBHBIE OHOMBI CYIIH»,
«Knmumatuuaeckue nosica 3emnny, « Tyaapay, «Takiray, «CMmemanuslil gecy, «LlupokoaucTBeHHBIH J1ec», «CTEIby,
«CaBanHa», «IlycTeiHa», « Tponuueckuit necy.

ObopynoBaHue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJIJIEKITUH KUBOTHBIX.

Tema 11. YesnnoBek u oKpyxaomas cpeaa

DKoJorruuecKkrne KpU3uChl U X MpuuuHbL. Bo3aeiicTBre yemoBeka Ha Ouocdepy. 3arps3HeHne BO3MYLTHON
cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOJIHOHM cpenbl. OXxpaHa BOIHBIX pecypcoB. Pazpymienue moussl. OxpaHa
MMOYBEHHBIX pecypcoB. V3MeHeHe KinMaTa.

AHTpPONOreHHOE BO3ACHCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MHUp. OXpaHa pacTUTENBHOTO U >KUBOTHOI'O
mupa. OCHOBHBIE TPHHIUIBI OXpaHbl npupoabl. Kpacueie kHurn. Oco00 oxpaHseMble MPUPOAHBIE TEPPUTOPHH
(OOIIT). boranudeckue cabl ¥ 300J0THIYECKHAE TTAPKH.

OCHOBHBIE  TPUHIUIBI ~ yYCTOHYMBOTO  Pa3BUTHS  4YeJIOBEUeCTBA W  NPHUPOABL.  PanmoHambHOE
MPUPOJIOTIONH30BAHME W COXpPaHEHHE OWOJIOrMYecKoro pasHooOpasus 3emiu. OOmue 3aKOHOMEPHOCTH
TII00aTBHBIX SKOJIOTHYECKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa U €T0 BEPOSITHBIE MOCIIEACTBUS.

Pa3BuTHe METO0B MOHHUTOPHHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX TpoIieccoB. CucmemHbvle Ucciedo8anus.
nepexoda K pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU sHepeemuke. buonocuueckoe pasznoodpasue u
ouopecypcel. Hayuonanvuvie ungopmayuonuvie cucmemsvi, obecneuusarwue OOCMyn K UH@opmayuu no
COCMOSHUI OMOENbHbIX 8U008 U dKocucmem. OCHO8bL dKOpeabUIUMAyUU IKOCUCMEM U CHOCob08 OOpbObL C
buonogpesicoenusmu. Pekoncmpyxyus MOpCKUX u Ha3eMHbIX SKOCUCTHEM.

JdemoHcTpanun

Tabmumer u cxemsl: «3arps3HeHHe aTMocdepbl», «3arpsizHeHue THAPOochepbl», «3arpsA3HeHHe TOYBBI»,
«ITapaukoBsrit 3pPexT», «Oco00 oxpaHseMble IPUPOITHBIE TEPPUTOPHUI», «MOAENH YIIPaBIIEMOT0 MUPAY.

O6opynoBanue: (oTtorpaduu oxXpaHIeMbBIX pacTeHWH W kUBOTHBIX KpacHol kHuru Poccuiickoit deneparum,
KpacHoli kHATH peruoHa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 BUOJIOI'MA HA YPOBHE
CPEJHET'O OBLIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnauBaeT TpeOOBaHHA K Pe3ysbTaTaM OCBOSHHS OOYYAIOMIMMHCS MPOrPaMM CPEIHETO
o01ero o6pa3oBaHus: JMYHOCTHBIE, METANIPEAMETHBIE U TIPEIMETHBIC.

B cTpykType JIMYHOCTHBIX pPeE3YyJlbTaTOB OCBOCHHUS MPOTrpaMMbl MO OHOJIOTHH BBIJENICHBI CIEAYIOIINE
COCTABISIIOIINE: OCO3HAHME OOYYAIOUIMMHUCS POCCUHCKOW TpPakJaHCKOM MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CaMOCTOSATEIILHOCTH M CaMOOMPEACTCHUIO, Haaudue momusayuu K OOydeHHIO OHOJIOTHH,
yereHanpagieHHoe pazeumue BHYTPEHHUX YOeXIESHUH TUYHOCTH HAa OCHOBE KJIIOUEBBIX EHHOCTEH U UCTOPHUECKUX
TpaguIUi pa3BUTHsL OMOJOTMYECKOTO 3HAHHS, 2OMOBHOCHb U CNOCOOHOCTHL OOYUYAIOMIUXCS PYKOBOJACTBOBATHCS B
CBOCH JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMUs,
Hanu4ue npasoCco3HAKUs IKOJIOTHIECKON KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIENH 1 CTPOUTH KU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE pe3yJbTAaThl OCBOEHHS NPOTpaMMBI MO OHOJOTMM IOCTHTAIOTCS B €OUHCTBE y4yeOHOW U
BOCIIUTATENbHON JEATENHHOCTM B COOTBETCTBHM C TPAJAWLIUOHHBIMH POCCHUHCKUMHU COLMOKYJIbTYPHBIMH,
HUCTOPUYECKHMH M JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPHUHSATHIMH B OOIIECTBE MpPaBWIaMH M HOPMaMH
MOBEJICHUSI ¥ CITIOCOOCTBYIOT MpOLIECCaM CaMOTIO3HAHUS, CAMOBOCIIUTAHMS M CAMOPa3BUTHUS, Pa3BUTHS BHYTPEHHEH
MO3ULIUK JUYHOCTH, NATPUOTH3Ma M YBaXKEHHS K 3aKOHY U IMPaBOIOPSAIAKY, YEJIOBEKY Tpyda M CTapLIeMy
IMOKOJICHUIO, B3aMMHOI'O YBaXCHMHA, 6CpC)KHOFO OTHOLICHUA K KYJIbTYPHOMY HACICAUIO U TpaguluiIM
MHOTOHALMOHAJILHOTO Hapoja Pocculickoit @eaepannu, Npupoe U OKpyKarolen cpee.

JImuHOCTHBIE PE3yJIbTaTbl OCBOCHUA y‘-IC6HOI‘O nmpeameTa «buonorusy» OOJDKHBI OTpaXaTb TIOTOBHOCTL U
CIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEH IMO3WIMEH JIMYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAINi, MMO3UTHBHBIX BHYTPEHHHUX YOEXIIEHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM
poccuiickoro 0oOIecTBa, pacIIMpeHHe >XU3HEHHOTO ONBITA W OMNBITAa JEATEIFHOCTH B TIPOIECCE pealln3alluu
OCHOBHBIX HAIIPABICHUH BOCITUTATEIFHON AEATEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3WIMH OOYYaIOMErocss KaKk AaKTUBHOTO W OTBETCTBEHHOTO WIEHA
POCCHICKOTO O0IIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA U TIPAaBOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENBHOCTH IPHU CO3TaHNN YUIEOHBIX TPOCKTOB, PEIICHUU YIeOHBIX
Y TIO3HABATEJIBHBIX 33]1a4, BHIMIOJTHEHUN OUOIIOTHIECKHIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEENATh COOCTBEHHYIO IO3UIMIO0 MO0 OTHONIEHWIO K SIBICHHSM COBPEMEHHOHW JXW3HH W
OOBACHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS IIIONEH C
pa3HBIMH yOEXKICHUSIMU, KYIBTYPHBIMH IEHHOCTSIMHU M COIIMATLHBIM TIOJIOKEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOTO BBITIONHEHHUS Y4YEOHBIX, MO3HABATENbHBIX H
WCCIIEIOBATEIBCKUX 3a/1ay, YBAXHUTEIHHOIO OTHOIIEHHWS K MHEHHWIO OIMOHEHTOB NPHU OOCYXIEHUH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHHUTAPHOUN M BOJIOHTEPCKOI JIEATENLHOCTH;

2) NaTPUOTUYECKOr0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUICKON TPaKIAHCKOW HIEHTHYHOCTH, NATPUOTHU3MA, YBAKECHHUS K CBOEMY HApOIy,
YyBCTBa OTBETCTBEHHOCTH nepes PoanHoi, roprocTtu 3a ¢Boil kpail, cBoro PoanHy, CBOII SI3BIK U KyJIBTYpY, IPOLILIOE
Y HacTosIIee MHOTOHAITMOHAIBHOTO Hapoia Poccu;

IEHHOCTHOC OTHOUMICHUE K IMTPUPOJHOMY HACICOUIO U IMaMATHUKaM NIpHUPOAbl, JOCTUKCHUAM Poccuu B HaYKe,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTD OILICHHUBATh BKJIAJ pOCCPIfICKHX yqéHLIX B CTAHOBJICHMC M PA3BUTUC 61/IOHOFI/II/I, IIOHUMAaHUuA
3HA4YCHUA 6I/IOJIOFI/II/I B ITO3HAHUH 3aKOHOB IIPUPOAEI, B JKU3HU YCJIOBEKA 1 COBPEMEHHOT'O OGIIICCTBa;

uzaeliHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKECHHIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HaHME JTYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAIMI0 W TMPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOpPaJIbHO-
HPABCTBCHHLIC HOPMBI U IICHHOCTH;



OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOCHHE YCTOHUUBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOIUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IPHUHATHS
LIEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUU C TpaAUIUsIMU Hapo10B Poccuu;

4) 3CTeTHYECKOI0 BOCIIMTAHMSA:

JCTETUUECKOE OTHOILLIEHHE K MHUPY, BKJIFOUasi 3CTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO TBOPUECTBA, CIIOPTA,
TpyAa, 0OIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE SMOLIMOHANBHOTO BO3IEHCTBUS )KUBOW PUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMIICHHE MPOSBIATH KayecTBa TBOPUECKOU
JNYHOCTH;

5) puznyeckoro BocnuTanus, GopMUpPoOBaAHUS KYJIALTYPbI 310POBbS H IMOLHUOHAILHOTO 0JIArOMOJIY s

MOHUMaHHE W peanu3alus 340poBOro MW 0Oe30macHOro obdpasa XKHM3HU (3AOPOBOE MUTAaHUE, COONIOACHHE
THTUCHUYECKUX TpPaBWI M HOPM, COaJaHCHUPOBAHHBIA PEXUM 3aHATHA W OTIBIXa, pEryJsipHas Qu3nyecKas
aKTHUBHOCTDB), OEpeXHOTr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K COOCTBEHHOMY (u3uyeckoMy u
MICUXUYECKOMY 3JI0POBBIO;

MOHUMaHNe LEHHOCTU MPaBWI MHIUBHIYATbHOTO M KOJUIEKTUBHOTO 0E30IAaCHOIO MOBEIEHHS B CHUTYalUsX,
YTPOXKAIOLINX 3I0POBBIO U KU3HU JIIO/ICH;

0CO3HAHUE MOCIEICTBUI 1 HENPUATHS BPESIHBIX TPUBBIYEK (YIOTPEOICHHSI AIKOT0JIsl, HAPKOTHKOB, KYpEeHHSI);

6) TPY10BOT0 BOCIIMTAHMS

TOTOBHOCTB K TPY/ly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOW JEATENFHOCTH TEXHOJOIMYECKOM W COIMAaIbHON HANpaBIEHHOCTH, CIIOCOOHOCTH
WHULUPOBATD, INIAHUPOBATE U CAMOCTOSATCIIbHO BBIIIOJIHATE TaKYI0 ACATCIBHOCTD,

WHTEpeC K pa3nuiHbM chepaMm npodeccHoHaNbHON NesTeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM BEIOOD
Oyayniei mpoheCCUu U PeaTM30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBL,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHHIO HA TIPOTSHKEHNN BCEH KU3HU;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

9KOJIOTHUYECKH LIeIeco00pa3Hoe OTHOIICHHE K MPUPOAE KaK HCTOYHHKY JXKM3HH Ha 3emjie, OCHOBE e&
CYIIECTBOBaHMUS;

MOBBIILICHHE YPOBHS HKOJIOTMYECKON KYJIbTYphl: IPHUOOPETEHHUE OMbITA IUIAHUPOBAHUS MOCTYIKOB U OLIEHKH
HX BO3MOXXHBIX HOCIEACTBHUM VISl OKPYKAOUIEH cpelbl;

0CO3HaHHUE II00ANTBHOTO XapaKTepa 3KOJIOTMIECKUX MPOOJIeM U ITyTel UX PeLIeHNUS;

CIOCOOHOCTH HCIIOJIb30BaTh MPHOOpETaeMble NPH W3YyYCHWH OWOJIOTMM 3HAHMS M YMEHHUS NPH PELICHUU
npobieM, CBA3aHHBIX C PALMOHAJIBHBIM HPUPOAONOIL30BaHUEM (COOJIONEHHE MpaBWil MOBEICHUS B NPHUPOIE,
HaIpaBJICHHBIX Ha COXpAaHEHNE PAaBHOBECHA B 3KOCHCTEMAax, OXpaHy BHJIOB, 9KOCUCTEM, OHochepsl);

aKTUBHOE HENpHUSTHE [EHCTBUH, NPHUHOCAIIMX Bpel OKpY)KalooUled NpPUPOTHOH cpene, YyMEHHE
MPOTHO3UPOBATh HEOIATONPHUATHBIE 3KOJIOTHYECKUE MOCIEACTBHS MPEIIPUHIMACMbIX JEUCTBUIA M MpEeroTBpalaTh
ux;

HINYKAE PA3BUTOrO 3KOJOTMYECKOTO MBIIIICHMS, SKOJIOTHUYECKOW KYJbTYphl, OIBITA JESTEIBHOCTH
9KOJIOTHYECKON HAIIPaBJICHHOCTH, yYMEHHMsI PYKOBOJCTBOBATHCS HMMH B II03HABAaTEIbHOM, KOMMYHHKAaTHBHON H
COLMANIbHOM MPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTHUECKON AEATEILHOCTH IKOJIOTMIECKOI HAalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSL:

c(OPMHUPOBAaHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKH H
OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOI'O Ha IHAJIOre KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHHIO CBOEr0 MeECTa B
MOJIMKYJIBTYPHOM MHUPE;

COBCPIICHCTBOBAHUEC SI3BIKOBOM M UM TATEILCKOMN KYJbTYpPbI KaK Cp€aACTBa B3aHMO}IeI71CTBHH MCXKIY JIIOAbMH U
IIO3HAHUA MHPaA,

MMOHMMaHue crenuduky OHOJOTMM KaK HayKH, OCO3HaHHS €€ poju B (POPMHPOBAHMM PAMOHAIBLHOTO
HAay4YHOI'0 MBIIJICHUSA, CO3JaHUN HEJIOCTHOIO MNPECACTABIICHUA 00 OKpYyXaromemM MHUPE KaK 0 €AWMHCTBE MNPUPOALI,
YeloBeKa W O0IecTBa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M PEelIeHUH MPOo0JieM COXPaHEHUS MPUPOITHOTO
PaBHOBECHS;

Y6C)I(JIéHHOCTI) B 3HAYUMOCTH OHOJIOTHH JJIsA COBpeMeHHOﬁ OUBUIIN3AaIIUN . oOecrieueHns HOBOT'O YPOBHA
pa3BUTHS MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX OHOTEXHOJIOTUH, CIMOCOOHBIX peliaTh PEeCypCHbIC MPOOIEMEI
Pa3BUTHS YENIOBEUYECTBA, IIOMCKA MyTel BBIXOJIA U3 INIOOAITBLHBIX 3KOJIOTUYECKUX MPOOJIeM U o0ecIieueH sl epexoia
K YCTOHYMBOMY pa3BUTHIO, PAlMOHAILHOMY HCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (OPMUPOBAHHMIO HOBBIX
CTaHJAPTOB JKU3HH,



3aWHTEPECOBAHHOCTh B TMOJNyYCHUH OWOJOTMYECKMX 3HAHWH B IENAX MOBBIMICHUS OOIIeH KYIBTYpHI,
€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAIBHOH TPAMOTHOCTH OOYYaIOIIHXCS,
dhopMupyemMOii IpH N3YICHUH OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB TMO3HAHUS, HCIOJIb3yEeMbIX B ECTECTBCHHBIX HayKaX, CIHOCOOHOCTH
WCIIOJIb30BaTh MOJTy4aeMbIe 3HAHUS JUIS aHAJIu3a U OOBSICHCHUS SBJICHUN OKPYXKAOIIETO MHPA U MPOUCXOISIINX B
HEM M3MEHEHUH, YMEHUE JieJaTh 0OOCHOBAHHBIC 3aKIIIOYCHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUTUXCS JAHHBIX C
LIEJBIO TIOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO KCIOJB30BaTh OMOJIOTMYECCKUE 3HAHMS JUISl PEIICHUS NMPOOJieM B peabHBIX
KU3HCHHBIX CUTYaIUsX;

OCO3HaHUE IEHHOCTH HAYYHOU JEATSIIbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOSKTHYIO M UCCIIEA0BATEIIBCKYIO
JeSATSILHOCTh UHAWBHUYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHLIBHOMY OOpPa30BaHHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TOJIYYCHHIO
HOBBIX 3HAHHI IO OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU OTPEOHOCTSMU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHMS y4deOHOro mpeamera «bBHOJOTHS» BKIIOYAIOT: 3HAYUMBIC IS
(hopMUPOBaHUS MUPOBO33PCHHS O00YYAIOIIMXCS MEKIUCIHUILIMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYYHBIC MOHITHS,
OTpaXaromue 1EJIO0CTHOCTh Haquoﬁ KapTUHbI MHUpa H cneumbnxy MCTOJOB IIO3HAHUA, HCIOJIB3yEMbIX B
C€CTCCTBCHHBLIX HayKax (BCHICCTBO, OHEpIrusd, ABJICHHUEC, IPOLECCC, CHUCTCMA, Hay‘IHBIﬁ q)aKT, OpUHIMII, THUIIOTE34a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIeJOBaHUE, HAOMIOACHUE, HW3MEpPEHHE, OKCHEPUMEHT U JpyTrue);
YHHUBEpcajbHble yueOHbIE AEHCTBUA (IIO3HABAaTENbHBIE, KOMMYHUKAaTHBHBIC, DPEryJISATHBHbBIE), O00ECIICUMBAIOILUE
(dhopmupoBanue (QPYHKIMOHATHPHOW TPAMOTHOCTH M COIHMATHHOW KOMIIETCHIIMH OOYYaroIIuXCs;, CIOCOOHOCTD
00YyYaroIMXCsl UCIOJIb30BaTh OCBOCHHBIE MEKIAMCLUUILIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHWS U YHHMBEPCAJbHBIC
y4eOHbIC AEWCTBUS B TIO3HABATEIHHON M COIMAIHLHON PAKTHKE.

B pesynmbraTe m3ydeHns OHMOJOTHH Ha ypOBHE CpemHEro o0mero oOpa3oBaHHs y oOydaromerocs OymyT
chopMHpOBaHbl I03HABATEJIbHBIC YHHBEPCAJIbHbIE Yy4yeOHBbIE NEHCTBUS, KOMMYHHKAaTHUBHBIC YHHBEPCAIbHBIC
yueOHbIe ACUCTBUSL, PEryJIITUBHbBIC YHUBEPCAIbHBIC YUeOHbIC JEHCTBUS, COBMECTHAS €S TEIbHOCTb.

MertamnpeaMeTHble pe3yabTaThl OCBOCHUS IPOrPaMMBbl CPEAHEro 0011ero 00pa3oBaHusl JOJKHBI OTPaKaTh:

OBJaeHHe YHMBEPCAJIBLHBIMU Y4eOHbIMH MO3HABATEIbHBIMHU ACICTBUAMU:

1) 6a3oBble JJOrHYecKHe JeiCTBHS:

CaMOCTOSITEIBHO (POPMYIHPOBATEH U aKTYaIN3UPOBATh NPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIONB30BaTh NMPH OCBOEGHWM 3HAHMHA MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CPaBHEHHS,
KJaccu(uKauy, 00001eHNns ), PACKPBIBATh CMBICT OHOJIOTUYECKUX MOHATHH (BBIACIATH UX XapaKTEepHbIC IPU3HAKH,
YCTaHaBJIMBATh CBA3U C JPYTUMHU HOHATHAMHN);

OTIPENEIIATh LN JeSTEeIbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCUTh PE3YJIbTaThl
NESITeNbHOCTH € TIOCTABJICHHBIMU LIETISIMU;

WCHOJB30BaTh OMOJIOTHYECKUE TOHATHS U1 00bSACHEHUS (HaKTOB U SABJICHUHN KUBON IPUPOJIBI;

CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHBIE, I€AyKTHBHBIC, [10 aHAJIOTHUH), BBIABISITH 3aKOHOMEPHOCTH
Y TIPOTUBOPEUHSI B PACCMATPHUBAEMBIX SIBJICHUAX, OPMYITHUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MNPUMCHATh CXCMHO-MOJCJILHBIC CPEACTBa IJid NPCACTABICHUSA CYHICCTBEHHBIX CBSI3e M OTHOIIEHUM B
W3y4yaeMbIX OHOJIOTHYECKMX OO0BEKTaX, a TaKKe NPOTUBOPEUUIA pPA3HOTO pPOAA, BBIIBICHHBIX B Pa3IHMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IIaH PELICHHUS MPOOJIEMbI C YIETOM aHaIM3a UMEIOIINXCSI MaTEPUaIbHBIX U HEMATePHAIIbHBIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JCATCIIBHOCTH, OLCHHWBATHL COOTBETCTBUEC PE3IYJIIBTATOB LEJIAM, OLCHHUBATHL PHCKHU
MOCJIEICTBUHN IEATCILHOCTH;

KOOPJMHHUPOBATh W BBINONHITH paboTy B YCIOBUSIX pEAbHOrO, BUPTYAILHOIO W KOMOWHHPOBaHHOTO
B3aMMO/ICUCTBHS;

Ppa3BHUBATh KPEAaTUBHOC MBIIIIJICHUE ITPHU PEIICHUHU JKU3HCHHBIX HpO6.]'IeM.

2) 6a30BbIe UCCJIEOBATEIbCKHIE AeiCTBHS:

BJIaACTh HAaBBIKAMH y‘Ie6HO-HCCHe}IOBaTeHLCKOI>'I u HpOeKTHOI‘/‘I JACATCIIBHOCTH, HaBBIKAMH pPa3pClliCHUA
npobeM, criocOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIILHOMY TIOMCKY METOJIOB PELICHHUsl MPaKTHYECKHX 3ajad,
MIPUMCHCHUIO PA3JIMYHBIX METOAOB ITIO3HAHUA,;



UCIONb30BaTh PAa3IUYHbIE BUIBI JESITEIBHOCTU 110 IOJIYYEHUIO HOBOIO 3HAHHs, €ro HHTEpIpeTaluy,
IpeoOpa30BaHUI0 U IPUMEHEHHUIO B Y4YEOHBIX CUTyalUsAX, B TOM 4YUCJIE IPU CO3JaHUU YYEOHBIX U COLUAJIBHBIX
[IPOEKTOB;

(¢bopMHpOBaTh HayuyHBI TUI MBIIUICHUS, BIaJeTh HAyYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU IOHSITUAMHU U
METO/aMU;

CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIC 33Ja4d B 0OPa30BATEIbHOM NESTETBHOCTH M >KU3HEHHBIX
CUTYyaLUsIX;

BBISIBIISITH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3MpOBATh 3a/ady, BBIIBUTATH TUIOTE3y €€ pelleHH,
HaXOJIUTb apTyMEHTHI JUIs I0Ka3aTeJIbCTBA CBOMX YTBEPKICHH, 3a1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHaJMM3UpOBATh IMOJNYYCHHBIE B XOJE PCEIICHHS 3aJaud pe3yibTaTbl, KPUTUYECKH OICHWBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLECHKY HOBBIM CHTYalUsIM, OLICHHBATh MPHOOPETEHHBIN OMBIT;

OCYILECTBIITH IIeJICHANPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB U CIIOCOOOB ACHUCTBHA B MPOECCHOHATBHYIO
cpeay;

yMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIBHYIO M MIPAKTUUECKYIO 001aCTH KHU3HEAESTEIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeif;

BBIJIBUTATh HOBBIC HJIEH, NpeAiaraTb OpUTHHAIBHBIE MOAXOABI M PELICHHUs, CTABUTh MPOOIEeMbl U 3a/ayu,
JOTMYCKaIONINE alTbTePHATUBHBIC PEILICHHS.

3) padorta ¢ undopmaumeii:

OPHEHTHPOBATHLCS B Pa3IMYHBIX UCTOYHHKAX MHpOpPMALUK (TeKcTe yueOHOTo TOCOOHs, HayYHO-TIOMYIISIPHOR
nuTeparype, OHOJIOTMYECKUX CIIOBApSX U CIPaBOYHUKAX, KOMIIBIOTEpHBIX 0a3ax JaHHBIX, B VIHTepHeTe),
aHaNM3UPOBaTh WHGPOPMAIMIO PA3TUYHBIX BUAOB W (OpM MpeACTaBICHUS, KPUTHUYECKH OIICHUBATh €&
JOCTOBEPHOCTH M HEMPOTUBOPEYNBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pa3lMYHBIE METOAbl NIPU IOMCKE M OTOOpEe OHOIOrHYecKOn
nH(pOpMaIuu, HeOOXOAMMOH 7S BHITOMHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh OIBIT MCIOJIB30BaHMUSA HH(POPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPILIEHCTBOBATH
KYJITYPY aKTHBHOT'O HCIIOJIb30BaHUS PA3IHMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETThHO BBIOMPATh ONTHUMAIBHYIO (pOopMy mpeacTaBleHHs OMOJIOTHYECKON WHGOpPMAIUN (CXEMBI,
rpaduKu, AEarpaMMebl, TaOJIHIBI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HayYHBIH SI3bIK B KAUECTBE CPEACTBa MpU padoTe ¢ Ononoruyeckol HHGopMauen: IpuMeHATh
XUMUYecKue, (QHu3nYecKrue M MaTeMaTHYeCKHe 3HaKu U CHMBOJIBL, (opMysbl, aOOpeBHaTypy, HOMEHKIATYPY,
WCTIOJIb30BaTh U MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISIIHOCTH;

BJIaJI€Th HaBBIKAMH PACIIO3HABAHUS U 3AILUTH HH)OPMALUHU, HHPOPMALTMOHHON 0€3011aCHOCTH JINYHOCTH.

OBJaeHHe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMH 1eCTBUSIMU:

1) oGmenne:

OCYILECTBIISITh KOMMYHHUKAIIMM BO BCeX c(hepax HU3HM, aKTUBHO Y4aCTBOBATh B AMAIOIe MM AUCKYCCHUU IO
CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BONPOCHI, BBICKA3bIBATH CY>KACHUS OTHOCUTEIILHO BBIIOJIHEHHS
npeiaraéMol 3aJa4yl, YYUTHIBATb HMHTEPECHl M COTJIACOBAHHOCTh MO3HMLMI APYIMX YYaCTHHKOB IHAjoOra WM
JTUCKYCCHUN);

pacno3HaBaTh HeBepOasibHbIE CPEACTBA OOLICHHUS, MOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HHKHOBEHHS KOH(IMKTHBIX CUTYALMH, YMETb CMT4aTh KOH(QIMKTHI U BECTH [IEPErOBOPHI;

BJIaJeTh Pa3IMYHBIMH CIIOCOOaMH OOIIEHMS W B3aMMOJCHCTBHUS, NOHMMATh HAMEPEHMs IPYTUX JIIOJCH,
MPOSIBIISATh YBAXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (hopMe hopMyIHpOoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO W JIOTHYHO U3JIATaTh CBOIO TOUKY 3PEHHS C HCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATeJIbHOCTh:

MOHUMATh ¥ UCIOJb30BaTh TNPEUMYIECTBA KOMAaHJHOW ¥ WHAWBWAYalbHON pabOThl TIpU pelIeHuU
OHMOJIOTHYECKOW MPOOIIeMBI, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHSI TPYIIOBBIX (OPM B3aMMOJEHCTBHUS TPH
perieHny yaeOHOo! 3a1auu;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBUII C y4€TOM OOIIMX HMHTEPECOB M BO3MOMKHOCTEH
KaXXJIOTO 4JIeHa KOJUIEKTHBA,

MPUHUMATH [EJId COBMECTHOW JIESTEIbHOCTH, OPraHM30BBIBATH M KOOPJMHUPOBATH JEHCTBUS TO e€
JOCTH)KEHHIO: COCTAaBIATh IUIAH ACWCTBUHN, pAcCTpeNesTh pPONd C YYETOM MHEHHH YYaCTHHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM paOOTHI;



OIIEHMBATh KaYECTBO CBOETO BKJIA/Ia U KAKIOTO YUYAaCTHHKA KOMAH/IBI B OOIIUKA Pe3ybTaT 1Mo pa3paboTaHHBIM
KpUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WJAEH C IO3ULUU HOBHU3HBL, OPUTMHAJIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;

OCYLIECTBIIATh [TO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUsX, POSBISATh TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATHBHBIM.

OBianeHue yHUBEPCAJIbHBIMH PeryJisiTUBHBIMU JAeCTBUSIMH:

1) camoopranuzamnus:

WCTIONB30BaTh OMOJIOTHYECKHE 3HAHUS JUIS BBIABICHHUS MPOOJEM M WX pPElICHHUS B KU3HEHHBIX M Y4eOHBIX
CUTYaIMIX;

BBIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHWH IIEJICBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOUX JACHCTBHAX U
IIOCTYIIKaX 10 OTHOLICHMIO K XKUBOU PUPOJE, CBOEMY 30POBBIO U 3J0POBbI0 OKPYXKAIOIIUX;

CaMOCTOSITEIbHO ~ OCYIIECTBIATh IO3HABATENBHYIO JESATEIbHOCTb, BBIABIATH TNPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTeNbHOM AeATEIBHOCTH M )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIbHO COCTaBJIATh IUIAH pelIeHHs MpoOJeMbl ¢ y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOHOCTEHN U MPEATIOUTECHHI;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacImmpsATh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUI;

JieNiaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

OLIEHMBATh PUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (POPMHUPOBAHHIO U TPOSBIICHUIO IIUPOKON 3PYAHULIMH B Pa3HBIX 00JaCTAX 3HAHUH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTb, OLEHUBATH COOTBETCTBUE
PEe3yIbTaTOB LIEIISIM;

BIIA/IETh HABBIKAMH TTO3HABATEIFHOW peIIeKCHH KaK OCO3SHAHUS COBEPIIAEMBIX NEHCTBHIA W MBICTUTEIBHBIX
MPOIIECCOB, MX PE3YyIbTaTOB W OCHOBAHWIA, HCIIONH30BaTh NMPUEMBI pediieKCHu Ui OIEHKH CHUTYyallld, BBIOOpa
BEPHOT'O PELLCHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 10 UX CHHXKEHUIO;

NPUHUMATh MOTHBBI U apTyMEHTHI APYTUX MPHU AHAJIU3E PE3YJIbTATOB JAESATEIBHOCTH;

3) npuHsiTHE Ce0s U APYTUX:

MIPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX MPU aHAJIU3E PE3YJIbTATOB ACSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH;

pPa3BHUBaTh CHIOCOOHOCTH MMOHUMAThH MHUP C ITO3UIIUH JIPYTOTr0 YeJIOBEKa.

NPEIMETHBIE PE3YJIbTATBI

[IpenmeTrHble pe3ynbTaThl OCBOSHHS COAEP)KaHU yueOHoro mpeamera «buonorus» Ha yriayOnéHHOM ypoBHE
OpPHEHTHpPOBaHBl Ha oOecredeHue MnpopmiIbHOrO o0ydeHuss oOyvaromuxcsi Ouonormu. OHM  BKIIOYAIOT:
cneuuguueckue st OMOJIOrUK Hay4HbIE 3HAHUS, YMEHHS U CIOCOOBI IEHCTBUI IO OCBOCHHUIO, HHTEPIIPETALMN U
npeoOpa30BaHUI0 3HAHMM, BUIBI ACATEIHHOCTH IO MOJYYEHUIO HOBBIX 3HAHHUM M MX NPUMEHEHHIO B PA3IMYHBIX
yueOHBIX, a TaKXXe B peaJbHbIX >XU3HEHHBIX CUTyauusx. lIpenMeTHble pe3ynbTaThl NpPEACTaBIEHBI 10 TOAaM
W3y4EHUS.

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS yueOHOTo mpeamera «buonorus» B 10 knacce n0KHBI OTPaXKaTh:

c(OPMHUPOBAaHHOCTb 3HAHWH O MECTE€ M POJd OMOJOTMH B CHUCTEME ECTECTBEHHBIX HAyK, B (hOPMHUpPOBAHUH
€CTECTBEHHO-HAYYHOW KapTWHBI MHpa, B TO3HAHWM 3aKOHOB NPUPOABI M PEIICHHH NPOOJIEM palMOHAIBHOTO
MPUPOAOIOIB30BAHMS, O BKJIA€ POCCHMCKUX U 3apyOCKHBIX YUEHBIX B pPa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOW OMOJIOTMUECKMX 3HAHW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarollue OHOJIOTHYecKue
TEPMUHBI U TOHATHS (KU3Hb, KJIETKA, OPraHU3M, METa00JIN3M, FTOMEOCTa3, CAaMOPETYJIISIIHS, CaMOBOCIIPOU3BEACHHUE,
HaCJIEeICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE), OMonorniyeckue teopun (knerouynas teopust T. I[lIBanna, M.
[nerinena, P. Bupxosa, xpoMocomHas Teopusi HacienctBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o
LEHTpax MHOrooOpasusi U NPOMCXOXKICHHS KYJIBTYPHBIX PAacTeHHH), 3aKOHBI (€IMHOOOpAa3usi MOTOMKOB HEPBOTO
MTOKOJICHUS], PACIICIIEHHs], YUCTOTHI TaMeT, HE3aBUCUMOI0 HacienoBaHus I'. MeHzaens, roMOJOTHYECKUX PSIOB B
HaciencTBeHHON n3MeHunBoct H. V. BaBunosa), mpuHIMIIEI (KOMIUIEMEHTAPHOCTH);



BJIaJICHUE€ OCHOBHBIMH METOJAaMHU HAy4YHOIO IIO3HAHMS, UCIOJb3YEeMBIX B OMOJIOIMYECKUX HCCIIEIOBAHUIX
JKUBBIX 0OBEKTOB (OMHUCaHUE, H3MEPCHIE, HAOMIOACHHUE, YKCIICPUMEHT);

YMEHHUE BBLIEJATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKAPHOT, OJHOKJIETOUYHBIX M
MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4Hclie OakTepuii, TprHOOB, pacTeHWi, )KUBOTHBIX M YEIOBEKA, CTPOCHUS
OpPTaHOB M CHUCTEM OpPraHOB PACTEHHUH, KMBOTHBIX, YEIOBEKa, MPOLECCOB >KU3HEAEATEILHOCTH, MPOTEKAIOUINX B
OpraHu3Max pacTeHHi, >KUBOTHBIX M YEJIOBEKa, OHOJIOTMYECKHX MpoleccoB: oOMeHa BemecTB (MeTabomu3m),
MpeBpaIeHNs] JHEPTUH, OPOKEHUS, aBTOTPOPHOTO U TeTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeToreHe3a, SMOproreHe3a, NOCTIMOPHOHAILHOTO PA3BUTHSL, PA3MHOKEHHS, UHIUBUILYaIbHOTO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOACHCTBUS TEHOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

yYMEHHUE YCTaHABIMBATh B3aMMOCBSI3H MEXKIy OPraHOMIAMH KJIETKH W MX (YHKUUSMH, CTPOCHHEM KIETOK
Pa3HbIX TKaHeHW U UX QYHKUUSAMH, MEXIY OpraHaM{ U CUCTEMaMHU OPTraHOB y PACTEHUH, )KUBOTHBIX U YEJIOBEKa U HX
(GYHKUIMSMH, MEXIY CUCTEMaMU OPTaHOB U MX (GYHKIUSIMH, MEKAY 3TalaMyd 0OMEHa BEILECTB, ATallaMH KJIETOYHOT'O
LOUKIa W JKA3HEHHBIX IMKJIOB OPraHW3MOB, J3TallaMH SMOPHOHAJIBHOTO Pa3BUTHS, TEHOTUIOM H (DEHOTHUIIOM,
(deHOoTHIIOM U QaKTopaMH Cpebl OOUTAHHUS;

yYMEHUE BBISIBIISITh OTIIMYUTEIbHBIC IPU3HAKY KUBBIX CUCTEM, B TOM YHUCIIC PACTEHHMH, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIHOJIb30BaTh COOTBETCTBYIOLINE APTyMEHTHI, OMOIIOTHYECKYI0O TEPMHUHOJIOTHIO M CHUMBOJHKY IJIS
JI0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIIL;

yYMEHUE pelaTh OMOJIOTHYECKHEe 3a]auu, BBISBIATh NPUYMHHO-CIEICTBECHHBIC CBSA3M MEXIY MCCIEIyEeMbIMU
OHMOJIOTHYECKUMH TPOIIECCAMU M SIBICHUSIMH, JI€IaTh BHIBOIBI M IPOTHO3BI HA OCHOBAHHMH MOJTYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBITIOTHATH JIAOOPATOPHBIC M MPAaKTUYECKUE PadOoThI, COOMIONATh TpaBuia Mmpu padboTe ¢ y4eOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTATh TUIOTE3bl, IMPOBEPATh HMX OSKCICPUMEHTAIBHBIMU CPEICTBaMH, (QOpMyIHpys IIeib
HCCIIEIOBaHNUS, aHAIM3UPOBATH NOJTY4YCHHBIE PE3YIbTaThl U JeNaTh BHIBO/IBI,

YMEHHE Y4YacTBOBaTb B Yy4YeOHO-HCCIEOOBATENLCKOW paboTe mNO OWOJOrHM, SKOJOTMM W MEAMLUHE,
MPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M MYOJMYHO MPENCTABIATH IOJTYyYEHHBIE Pe3yjbTaThl Ha
YUEHHUYECKUX KOH(DEPEeHIMX;

YMEHHUE OLEHMBATh THYECKHE ACHEKTHl COBPEMEHHBIX HCCIEIOBAHUI B 00NacTH OMOJOTMH W MEIULMHBI
(KIIOHMpOBaHME, UCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBJICHHOE M3MEHEHHE IT€HOMa M CO3JaHHE€ TPaHCTCHHBIX
OpPTraHHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAHHBIA BbIOOp Oyaymied podecCHOHAIBHONW IesTeIbHOCTH B 00JIACTH
OMOJIOTUH, MEOULUMHBI, OHOTEXHOJOIMH, BETEPUHAPHM, CEJIBCKOTO XO3AHCTBA, NHIIEBOH MPOMBIIIICHHOCTH,
yIIyOJsiTh NO3HABATENbHBIM WMHTEpEC, HANPABICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH mpodeccuu H
MPOJOJDKEHNE OHOJIOrMYecKoro oOpa3oBaHMA B OpraHU3alMAX CpEeJHEro Npo(ecCHOHATBHOIO M BBICLIETO
o0pa3oBaHUsI.

[IpenmeTrHble pe3yabTaThl OCBOCHUS yueOHOTro mpeamera «buonorus» B 11 knacce 10TKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTb 3HAHWH O MECTE€ M POJIM OMOJOTMU B CHUCTEME €CTECTBEHHBIX HayK, B (hOpPMHUpPOBAHUH
COBPEMEHHOH €CTeCTBEHHO-HAYyYHON KapTHHBI MHUpA, B MO3HAHUM 3aKOHOB NPHPOIBI M PELICHHH 3KOJIOTHYECKUX
po0JeM YenoBeYecTBa, a TAKXKE B PEIIEHHH BOIPOCOB PallMOHAIBHOTO IMPUPOIOINIOIB30BaHUS, U B ()OPMHUPOBAHUU
LEHHOCTHOTO OTHOLICHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB
B pa3BHUTHE OMOJIOTHH;

YMEHHE BIAJETh CUCTEMOH OWOJOTMYECKMX 3HAaHHUM, KOTOpas BKIIOYAET ONpENeNeHUs] U IOHMMaHHE
CYIIHOCTH OCHOBOIIOJAraloIIMX OHMOJIOTMYECKUX TEPMHUHOB W NOHATHHA (BUHA, OJKocucTeMa, Ouocdepa),
Ouonornueckue Teopuu (3BomonuoHHas teopus Y. JlapBuHa, CHHTETHUYECKas TeOpHUs 3BOIIOUMH), yueHus (A. H.
CeseplioBa — 0 myTSx W HampaBiieHHsx 3Bononun, B.M. BepHaackoro — o 6uocdepe), 3aKoHbI (F€eHETHIECKOTO
paBHoBecus Jx. Xapau u B. Baiin6epra, 3apossiieBoro cxoncrea K. M. bapa), npasuna (Mmuaumyma FO. JInbuxa,
AKOJIOTHIECKOHN MUpaMUIBI SHEPTUHN ), TUIIOTE3HI (Tunore3a «mupa PHK» V. I'nnbepra);

YMEHHE BIQJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHHS, HCIONB3yEeMbIMH B OHOJIOTHYECKUX
HCCIEAOBAHMSIX KUBBIX OOBEKTOB M DKOCHUCTEM (OIHCaHUE, M3MEPECHHE, HAOIIOICHNE, SKCIIEPUMEHT), CIIOCO0aMHU
BBISIBIICHHS Y OIICHKH aHTPOIIOTCHHBIX M3MEHEHUH B IIPUPOJIE;

YMEHHE BBIICHATh CYIIECTBEHHbIE TIPU3HAKU: BHJIOB, OHOTEOIEHO30B, JKOCHCTEM U Ouochepsl,
CTa0MITU3UPYIOIIETO, ABIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA, aJUIONATPUIECKOTO U CHMITATPHYECKOTO
BUI000pa30BaHMs, BIUSHUS JBIKYIIHX CHJI BOJIIOIUH HA TEHOMOH/] IOMYJISALUH, IPUCITOCOOIEHHOCTH OPraHU3MOB
K cpejic 00UTaHus, YepeloBaHus HANPABJICHUH YBOJIOIMY, KPYTrOBOPOTa BEIIECTB U MOTOKA SHEPTHU B SKOCHCTEMAX;



YMEHHUE YCTaHaBJIMBaTh B3aMMOCBS3H MEXIY IIPOLECCaMU IBOJIOLMH, IBIKYIIUMH CHJIAMH aHTPOIIOTEHE3a,
KOMIIOHEHTaMH Pa3JINYHBIX S9KOCUCTEM U IIPUCIIOCOOJIEHUSIMU K HUM OpPraHU3MOB;

YMEHHUE BBIABIIATH OTJIUYUTEIIbHbIE IPU3HAKY KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUAOB K Cpelie OOUTaHUs,
abnoTuyeckux M OMOTMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OpraHM3MOB B COOOIIECTBax,
AHTPOIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEM MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE APTyMEHTHI, OMOIOTUYECKYI0O TEPMHUHOJIOTHIO M CHUMBOJHKY IJIS
JIOKa3aTeIbCTBA POJCTBA OPraHM3MOB pa3HBIX CHUCTEMATHYECKUX TPYII, B3aHMOCBSI3U OPraHU3MOB U CpEJb
OoOUTaHUs, €AMHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHHs MHOT000pas3us BHUAOB M DKOCHUCTEM Kak
YCIIOBHSI COCYIIECTBOBAHUS PUPOBI U UEIOBEUECTBA;

yMEHHUE pelaTh OMOJIOTHYECKHEe 3a[auM, BBISBIATH NPUYMHHO-CICACTBEHHBIC CBA3U MEXIY HCCIEAyEeMbIMU
OMOJIOTHYECKUMH TPOLIECCAMU U SIBICHUSIMH, JIE1aTh BEIBOJBI M IPOTHO3bI HA OCHOBAHMH MOJTYYECHHBIX PE3YJIbTaTOB;

yYMEHUE BBITIOTHATD JIAOOPATOPHBIE M MPAaKTHYECKUE PadOThl, COONMI0AAaTh MpaBuia npu padbore ¢ y4eOHBIM U
J1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTATh TUIOTE3Bl, MPOBEPATh HMX OSKCICPUMEHTAIBHBIMU CPEICTBaMH, (QOpMyIHpys Ieib
WCCIIEIOBaHNS, aHAJIM3UPOBATh MOJIYYEHHbIE PE3YIbTaThl U JIENaTh BHIBOBI;

yMEHHE Yy4yacTBOBaTb B Y4eOHO-HCCIEIOBATENbCKOM paboTe MO OHOJOTHH, SKOJOTHMH M MEAULHHE,
MPOBOAMMOI Ha 0a3ze IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJMYHO MPEACTaBISATh MOJTYy4YEHHBIE pe3yibTaThl Ha
YUYCHHYECKUX KOH(PEPEHIIHSX;

YMEHHE OLIEHHBAaTh THUIOTE3bl M TEOPUHM O MPOUCXOXKIACHUU >KU3HHU, YelIOBEKa M YEJIOBEYECKHX pac, O
MPUYHHAX, TIOCIIEACTBUAX U CIIOCO0ax MpeNoTBPaIeHNUs IT00aNbHBIX H3MEHEHHH B OHocdepe;

yYMEHHUE OCYIIECTBISTh OCO3HAaHHBIH BHIOOpP Oyaymledl mNpodeccHOHANBHON JesITeNbHOCTH B 00JIACTH
OMOJIOTUH, DKOJIOTHH, MPHUPOAONONB30BAHMS, MEIUINHBI, OMOTEXHOJIOTHHU, TICUXOJIOTHH, BETEPHHAPUH, CEILCKOTO
XO3HCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIIyOIsTh MO3HABATENBHBIA MHTEpPEC, HANPABICHHBIH HA OCO3HAHHBIH
BEIOOP COOTBETCTBYIOMIEH MpOo(ecCuu W MPOJODKEHHE OMOJIOTHYECKOro 00pa3oBaHUS B OPTraHU3AIMSIX CPETHETO
Mpo(heCCHOHATBHOTO U BBICIIIET0 00Pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KosnuecTBo yacos DJIEKTPOHHbBIE
/i HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero Kontpoabnbie Ilpakruueckue (uuppoBbie)
padoThI padoThI o0pasoBare/ibHbIE
pecypchl
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3YUEHHE 2
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KIETKH 8 1
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmanus u peanuszanus e€ B 9 05
KJIETKE
8 JKU3HEeHHBIN UK KIETKU 6 1 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue u pa3zBUTHE OPraHU3MOB 8 1 1.5
11 'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['eneTrka yemoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4 1
17 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jlj;-)n HaumeHoBaHue pa3ejioB U TeM IPOrPaMMBbI Beero Kourpoabubsie  IIpakruueckue (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
2 MukposBoroIus 1 e€ pe3yabTaThl 14 1 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 1 15
5) IIpoucxoxneHue yeaoBeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSIX
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollel cpenon
7 Opranusmsl U cpeia 0OUTaHus 1 15
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
9 DKosorus cooouecTB. DKOJIOTHYECKUEe CUCTEMbI 12 1 0.5
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N KoanuecTBo yacoB dakTH4eckas
11/-11 Tema ypoka Beero Kontposbubie IIpakTunueckue il:;:ennﬂ aaTa
padoTbI padoThbI U3YYeHUS
1 Buosnorus kak KOMILJIEKCHAs HAyKa U KaK 4acThb 1 e
COBPEMEHHOTO0 00IIIecTBa '
5 buonorus kak KOMIIJIEKCHAs HAyKa U KaK 4acTb 1 06.09
COBPEMEHHOI0 0011ecTBa ’
JKuBbIe cHCTEMBI M MX CBOWCTBA 1 07.09
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 11.09
HcTopust OTKPBITUS U U3YyYEHUS! KIICTKH.
5 1 13.09
Knerounas Teopus
MeTo/1b1 MOJIEKYIISIPHOM U KJIETOYHON OMOJIOTHH.
[IpakTuueckas pabora «3y4eHne MeTo10B
6 KJIETOYHOM OHnonoruu (xpomarorpadus, 1 0.5 14.09
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»
7 XHUMHUYECKUHN COCTAB KIETKH 1 18.09
MuHepalibHbI€ BEIlIeCTBa KJIETKHU, UX
8 1 20.09
Ouosoruueckas poib
Opranuyeckue BenecTBa KIeTKH — OEJIKH.
9 JlaGopatopHas pabota «OOHapykeHHE OEJIKOB C 1 0.5 21.09
MOMOIIBIO0 KaYECTBEHHBIX PEAKIIUI»
10 CsaoticTBa, Ki1accudukanus 1 GyHKIUNA OETKOB 1 25.09
11 Opranndeckue BEIECTBA KJIETKH — YIJIEBObI 1 27.09
12 Oprannyeckue BeUIeCTBa KIETKU — JUIHUIbI 1 28.09
13 Hyxneunossie kucnotel. JJHK u PHK. 1 0.5 02.10




JlaboparopHnas pabota «MccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJACIICHHBIX U3 KJICTOK
Pa3IUYHBIX OPTaHU3MOBY

Crpoenune u pynkuuu ATO. [pyrue

14 uykieosuarpudocdars (HTD) 04.10

15 CexBenuponanue JJHK. MeToabl reHOMUKH, 05.10
TPAHCKPUIITOMUKH, IPOTEOMUKHU

16 MeTtoapl CTpYKTypHOU OHOJIOTHN 09.10

17 Tunsl knetok. [IpokapuoTnueckas KieTka 11.10
CrpoeHune 3yKapuOTUYECKON KIIETKH.

18 [TpakTuueckas pabota «/3yueHue cBOICTB 0.5 12.10
KJIETOYHOM MEMOpPaHbI»

19 IToBepXHOCTHBIN anmnapar KJIETK! 16.10
OaHoMeMOpaHHbIE OPraHOUIbI KIETKH.

20 [IpakTuueckas pabora «M3y4yeHue IBUKECHUS 0.5 18.10
[IUTOIJIA3MbI B PACTUTEIBHBIX KIECTKAX)
[TomyaBTOHOMHBIE OPTaHOUBI KIETKU:

21 MHUTOXOH/ApHUH, TIacTUIbl. KoHTponbHas paboTa 19.10
Mo TeMe «XHUMUYECKUN COCTaB KIETKM»
JlaboparopHas pabota «lccrneqoBanue

22 MJ1a3MOJIN32a U JETUIa3MOJIN3a B PACTUTENIbHBIX 0.5 23.10
kneTkax».HememOpaHHble OpraHOUIbI KIETKU

23 Ctpoenue u GyHKINH s11pa 25.10
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

24 sykapuot. JlabopaTopHas padora «3yueHue 0.5 26.10
CTPOCHUS KJICTOK Pa3IMYHBIX OPTAaHU3MOBY
ACCUMUIISITIAS ¥ TUCCUMUIISALINS — JBE CTOPOHBI

25 MeTabonmn3Ma. THUIbl 0OMEHA BEIIECTB. 06.10

JlaboparopHas pabota «3ydenue




KaTaJIMTUYECKON aKTUBHOCTU (PepMEHTOB (Ha
IIpUMEpE aMMJIa3bl WIIM KaTalas3bl)»

DepMEeHTaTUBHBIN XapaKTep peaKlnil KIIETOYHOTO
metabonu3ma. Jlaboparopnas pabota «/3yuenue

26 0.5 08.10
(epMEHTaTUBHOTO PACIHICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX»
27 benku-akTHBaTOphI U OCNKU-UHTHOUTOPHI 09.10
28 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 13.10
29 doTocuHTE3 15.10
30 Xemocunres. Jlaboparopnas pabota «CpaBHeHuE 05 16.10
MPOIECCOB (POTOCHHTE3a U XEMOCUHTE3a
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.
31 JlaGopaTtopHast pabora «CpaBHEHHE MPOIIECCOB 20.10
OpO>KEHUS U ABIXAHUSD)
32 AdpoOHBIE OPraHU3MBL. JTaIbl JHEPTETHYECKOTO 22.10
oOMeHa
33 OHeprust MEMOPaHHOTO TPATUEHTA IIPOTOHOB. 23.10
Cunte3 AT®: pabota npotoHHOI AT®-cuHTa3bI
34 Peakiium MmarpuyHOro cuHTE3a 27.10
35 Tpanckpunuus — marpuunslii cuate3 PHK 29.10
36 Tpancisuus u e€ 3ranbl 30.10
37 Koaunposanue amunokucior. Pons pubocom B 04.12
O6uocuHTe3e Oenka
38 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 06.12
39 MounekynsipHblE MEXaHU3MBbI SKCIIPECCUU T'€HOB Y 07.12
JYKapuoT
Bupycer — BHeKsIeTOUHBIE POPMBI )KU3HU U
40 obnuraTHbIe Mapa3uThl. [IpakTuyeckas padbora 0.5 11.12

«Co3anre MOJIeNId BHPYCa




BupycHsie 3a6051eBaHus YellOBEeKa, KUBOTHBIX,

41 . 1 13.12
pacreHuit
42 HanoTrexHomornu B OMOJIOTUY U MEIUIINHE 1 14.12
43 JKu3HEeHHBIN UK KIETKH 1 18.12
44 Marpuunsiii cuares JJHK 1 20.12
45 [TpomexxyTodHast KOHTPOJIbHAs padoTa 1 21.12
Xpomocomsl. JTaboparopHas padora «3ydeHue
46 XPOMOCOM Ha TOTOBBIX MUKpOITpErapaTax. 1 0.5 25.12
Jlenenue KJIETKU — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
47 JlabopaTtopHast pabora «Habmrogenue mutos3a B 1 05 2719
KJIETKaxX KOHYHMKA KOPEeIKa JiyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
48 Perynsiums »Ku3HEHHOTO LIMKJIA KIIETOK 1 28.12
49 OpranusMm Kak €UHOE LIEJ0e 1 10.01
50 TkaHu pacTeHUN. iIa60paT013HasI paborta 1 05 11.01
«M3y4yeHne TkaHEeH pacTeHUIN»
51 TkaHU )KUBOTHBIX U ‘IeJ‘IOJiCKa. JIaGoparopHas 1 0.5 15.01
pabota «M3y4yeHne TKkaHel )KHBOTHBIX
Opransl. CucteMsl opranoB. JlaboparopHas
52 pabota «/3ydyeHue opraHoB I[BETKOBOTO 1 0.5 17.01
pacTeHus»
53 Ormopa Tella OpraHu3MoB 1 18.01
54 JIBr>KeHrEe OpraHu3MOB 1 22.01
55 [Intanue opraHn3mMoB 1 24.01
56 [TuTaHue MO3BOHOYHBIX )KHBOTHBIX. 1 25 01
[TumeBapuTeNnbHas CHCTEMA YelTOBEeKa
o7 JlpIxaHue opraHu3smMoB 1 29.01




58 JIpIXaHHe MO3BOHOYHBIX *KUBOTHBIX 1 YEJIOBEKA 1 31.01
59 TpaHCcHOpT BEIIECTB y OPraHU3MOB 1 01.02
60 KpoBeHocHas cucrema mo3BOHOYHBIX )KMBOTHBIX 1 05.02
U YeJIOBeKa
61 Boiaenenue y opranu3smos 1 07.02
62 3ammura y OpraHu3MoB 1 08.02
63 NMMyHHAs cucTeMa YeoBeKa 1 12.02
64 PaznpaxumocTts 1 perynsiuusi y OpraHu3mMoB 1 14.02
65 ['ymopanbHast perynsiusi 1 SHAOKpUHHAsS cHCTeMa 1 15.02
JKUBOTHBIX U YEIIOBEKa
66 @®opMbl pa3MHOKEHUSI OPraHU3MOB 1 19.02
67 [TomoBoe pa3MHOKEHUE 1 21.02
68 Meiios 1 22.02
l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX
69 kieTok. Jlaboparopnas padota «3yduenue 1 05 26.02
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
20 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1 28.02
OHTOTCHE3
7 3akiagka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX 1 29.02
JUCTKOB
Poct u pa3Butne xxuBoTHBIX. JlJabopaTopHast
72 pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 1 0.5 04.03
3apOo/IbIIIel TO3BOHOYHBIX KUBOTHBIX)
PazMHOXeHUE U pa3BUTHE PACTEHU.
73 JlaboparopHas padota «CTpoeHHe OpTaHOB 1 0.5 06.03
Pa3MHOKCHHS BBICIIUX PACTCHHIN»
74 Hcropus cTaHOBIICHUS U pa3BUTUS TEHETUKH KaK 1 07.03




HayKu

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

75 JlaGopaTtopHas pabota «Jlpo3oduia kak 00bEKT 1 0.5 11.03
TeHETHYECKUX MCCIIETOBAHUI
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Monorubpuanoe ckpenuBanue. [IpakTudeckas
76 1OPHZTO® CHpel P 1 0.5 13.03
pabota "M3yueHue pe3yapTaTOB MOHOTHOPUIHOTO
CKpenuBanus y Apo30duibr"
UTOJIOTUYECKUE OCHOBBI MOHOTHOPHIHOTO
77 4 e 1 14.03
CKpEIIMBAaHUS
AHnanuzu ee ckpemBanue. Hemonnoe
78 pyrom pei 1 25.03
JIOMHHHPOBAHHE
Jurubpunnoe ckpenuBanue. [Ipaktuyeckas
79 pabota «3yueHue pe3ynbTaToB TUTHOPUIHOTO 1 0.5 27.03
CKPEIIUBAHUS Y IPO30(DHITBDY
UTOJIOTUYECKUE OCHOBBI JUTUOPUTHOTO
g0 AHTHOPIA 1 28.03
CKpEIIUBaHUS
81 ClieruieHHOe HaCJeI0BaHKE MPU3HAKOB 1 01.04
82 XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH 1 03.04
83 I'enernka mona 1 04.04
84 'enoTHn kak 1eI0CTHAS CUCTEMA 1 08.04
I'eHeTnuecknii KOHTPOJIb Pa3BUTHS PACTEHU,
85 POIEP P 1 10.04
JKUBOTHBIX U YEIIOBEKA
86 W3MeHYnBOCTH MPU3HAKOB. BUbI N3MEHYUBOCTH 1 11.04
87 MonudukarmonHas 3MEHYHBOCTh 1 15.04
BapuanmonHslii psj v BapualiuoHHas KpUBasl.
JlaboparopHas pabota «lccrnenoBanue
88 PaToPHAT b A 1 05 17.04

3aKOHOMEPHOCTEH MOJUPHUKAITMOHHON
n3MeHYMBOCTH. [locTpoeHne BapuaimOHHOro




psAlla ¥ BapualMOHHON KPUBON»

I'eHoTHIIMYECKAs H3MEHUMBOCTL. KoMOMHaTHBHAS

89 18.04
U3MEHYUBOCTh
MyrauroHHas U3MEHUMBOCTh. [IpakTnueckas

90 pabora «MyTtanuu y Apo30(]riibl (Ha TOTOBBIX 0.5 22.04
MUKpOIIpenaparax)»

01 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 24.04
ONUreHeTHKa v SIUreHOMHUKa '

92 I'enetuka yenoseka. [IpakTuueckas p'i160Ta 05 25 04
«CocTraBieHue 1 aHalIu3 poAOCIOBHON

93 MerToapl MEAUIIMHCKOM T'€HETUKU 29.04
3HaueHUe MEULIUHCKON N'€HETUKHU B

94 [PEAOTBPALIECHUU U JICUEHUU TCHETUYECKUX 06.05
3a00JIeBaHUI YellOBEKa
OcHoBHble NOHATHUSA cenekiun. JlabopaTtopHas

95 pabota «3y4ueHue copToB KyIbTypHBIX PACTEHUN 0.5 08.05
Y TIOPO/JT JOMAIIIHUX KMUBOTHBIX»

9% Mertoap! cenekMoHHON paboTsl. JlJabopaTopHas 05 13.05
pabota «/3ydueHue METO/I0B CeNEeKIIUN PACTECHUI ' '

97 JlocTuxKeHus ceneKunn paCTeHU U )KUBOTHBIX. 1505
[Tpaktuyeckas pabora «IIpuBuBka pacreHuil» ’

98 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE 16.05
TEHETUYECKUX PECYpPCOB
buorexHonorus kak Hayka ¥ OTpacib

99 npousBojcTBa. [IpakTuyeckas padora «M3yduenue 0.5 20.05
00BEKTOB OMOTEXHOIOT U
OCHOBHBIE HAIIPABJICHUS] CAHTETUYECKOM

100 22.05
O6uosorun

101 XpOMOCOMHasI ¥ TeHHAss UH)KEHEPHS 23.05




102

MCHI/II_II/IHCKI/IG OHMOTEXHOJIOTHH

23.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KIIACC

Ne KoanuyecTBO 4acoB
n/ Tema ypoka dakTHYeCKas
Bcero Kourpoabn  Ilpakruuec  /lara
n AaTa u3y4eHus
ble padoThbI KHe padoThl u3ydeHus
1 OpomtonuonHas Teopus Y. JlapBuna 1 05.09 05.09
BIDKYILHE CHJIBI SBOJIIOIUN BHIOB 110 Y.
2 Aeiym HITH BAA 1 07.09 07.09
HapBuny
Bopr0a 3a cyiiecTBOBaHUEe, €CTECTBEHHBIN U
3 P YHIU 1 08.09 12.09
UCKYCCTBEHHBIN 0TOOD
dopMupoBaHUE CHUHTETUYECCKON TCOPUHU
4 PMHP P 1 12.09 12.09
ABOJIIOIUHT
DTanbl 3BOIOLMOHHOTO IIpoIiecca:
5 B POt 1 14.09 15.09
MHUKPOIBOIIOLUS U MaKPOIBOTFOIHS
[Momynsmms — smeMeHTapHas eIUHUIA
6 Y P A . 1 15.09 15.09
ABOJIIOIUHT
3aKkoH reHeTHUYecKoro paBHoBecus Jx. Xapau,
B. Baitn6epra. JlaGoparopras pabora
7 p patop p . 1 0.5 19.09 21.09
«BpIsIBIEHNE U3BMEHUYUBOCTH Y 0COOEH OJTHOTO
BHJIa»
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1 21.09 22.09
Oddext ocHoBarens. IPpdekT OyTHIIIOYHOTO
9 o bd vt 1 22.09 22.09
TOPJIBIIIKA
Murparyum. M3051s1um Mo yIsmii .
10 batt 5 YU 1 26.09
reorpaduueckasi, OnoJIorudecKas
EcrecTBeHHBIN 0TOOP — HAIPABIISIOMINI
11 P PABJIAION 1 28.09
(bakTop IBONIOIIMU
12 [TonoBoii oTOOp 1 29.09
[IpucnocobaeHHOCTH OPTraHU3MOB KaK pe3yabTaT
MHKpo3BoonuH. JlabopaTopHas padora
13 P N Patopraz b . 1 0.5 03.10
«M3ydyerune apoMop§o30B U UANOATANITAIIAN Y
pacTeHUN U KUBOTHBIX)»




[Tpumeps! mpucnocoOIeHU y OPraHu3MOB:
Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXHMUYCCKHE, ITIOBEACHYCCKHUCE.

14 JlaboparopHas pabota «IIpucrnocobnenus 05 0510
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCTh)»
Bun, ero kpurepuu u ctpykrypa. JlabopaTopHas

15 pabora «CpaBHeHHE BUIOB 110 0.5 06.10
MOP(}OIOTHIECKOMY KPUTEPHIO)

16 Crpykrypa Buza 10.10

17 BunooOpa3oBanue Kak pe3yinbTar 12.10
MHUKPOIBOJIOIUN

18 CBs13b MUKPOIBOJIIOIIUH U STTHIEMHOJIOTUN 13.10

19 MakposBosmronus. [laneonronoruueckue 17.10
METO/IbI U3YUYCHHSI SBOTIOIIUN

20 buoreorpaduyeckue MeToabl U3ydeHUs 19.10
HBOJTIOIUN

91 OMOPHOIOTHYECKHE U CPABHUTEIBHO- 20.10
MOp(hOIOrHUecKre METO bl U3YUESHHSI IBOTIOIIUN

99 MonekynsipHO-TeHETHYECKHEe, OMOXUMHYECKHE U 24.10
MaTEeMaTUYECKHE METO/Ibl U3YUEHHS SBOJIIOIIUN

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIHH 26.10

24 AnanrtuBHas panuauus. HepaBHOMepHOCTH 2710
TEMIIOB BOJIOLUU

o5 Hay4nbie runmoTe3b1 MpOuCX0KISHUS KU3HA HA 07.11
3emie

26 JloHay4yHBIE IPEICTABIICHUS O 3aPOKICHUN 09 11
KU3HU

27 OCHOBHBIE JTAIIbI HeopraHquCKOﬁ 3BOJIKOIIUU 10.11

28 ['unoTe3sl 3apoXKACHUS )KU3HU 14.11

29 Wcropus 3emiu 1 METOABI €€ U3yUEHMUS. 05 1611

JlaboparopHas pabota «3ydeHue u onvucanue




HCKOITA€MBbIX OCTAaTKOB APECBHUX OPraHU3MOB)»

30 HauanbHble sTansl OpraHMuecKoi IBOJIOIUH 17.11

31 DBOJIIOIHS DYKAPUOT 21.11
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIIHLHOTO

32 mupa. [Ipaktudeckas pabora «3ydyeHue 05 311
0COOCHHOCTEH CTPOCHHUS PACTEHUN Pa3HBIX ' '
OTJICTIOB)

33 OCHOBHBIE 3TaITbl HBOJIOIUH KHBOTHOTO MHpa 24.11
OBodronus )KUBOTHBIX. [IpakTHueckas pabora

34 «M3y4yenne ocoOEHHOCTEN CTPOCHUS 0.5 28.11
MTO3BOHOYHBIX JKHBOTHBIX)

35 PazButue xxu3HM Ha 3eMIie IO 3paM U Ieproam 30.11
MaccoBbie BBIMUPAaHUSI — SKOJIOTHYECKHE

36 01.12
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEeHHbIN IKOJIOTUYECKUN KPU3UC, €T 05.12
0COOEHHOCTHU '
CoBpeMeHHas cUCTeMa OPraHUYecKOro

38 07.12
HPOILIOTro

39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIITBI 08.12
OpPTraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O 4YeJIOBEKE 12.12
Pa3BuTHe npeacraBieHui 0 TPOUCXOKICHUHI

41 14.12
YeJoBeKa
MecTo 4yenoBeka B CUCTEME OpraHU4eCKOro

4 mupa. Jlaboparopras padota «3yuenue 05 1512
0COOEHHOCTEM CTPOEHHMSI CKEIIETa YEIOBEKa, ' '
CBSI3aHHBIX C IPSIMOXOKICHUEM

43 JIBroKymiye cuibl aHTPOIIOTEHE3a 19.12

44 CooTHoleHre OUOIOTUYECKUX U COLUATBHBIX 2112
(akTOpPOB B aHTPOIIOTEHE3E '

45 OCHOBHBIE CTa/INM AaHTPOIIOTEHE3a 22.12




46 [Taneoreneruka u majaeoreHOMHUKa 26.12

47 DBOJIIOIHSI COBPEMEHHOT'O YEJIOBEKA 28.12
Yenoseueckue pacel. [IpakTuueckas pabora

48 «3ydyeHue 3K0JIOrM4YeCKUX alanTaiuii 1 0.5 29.12
YeoBeKa

49 MexIUCIUIITTMHAPHBIE METO/IbI aHTPOTIOJIOTUU 09.01

50 3apokaeHNe U Pa3BUTHE KOJIOTUU 1 11.01
Metonsl sxonorun. JlabopatopHas pabota

51 «M3yueHne MEeToA0B SKOJIOTHUECKHUX 1 0.5 12.01
UCCIIEIOBAHMI

52 3HaueHHne YKOJIOTNYECKUX 3HAHUH 19 YeJIOBEKa 1 16.01

53 Dkonoruyeckue HakTopsl 18.01
Abuotuueckue daktopbl. CBET Kak

54 sKoJiornueckuit pakrop. JlabopaTopHas padora 1 05 19.01
«BplIgBIIEHNE TIPUCTIOCOOICHUI OPTraHU3MOB K ' '
BIIMSTHUIO CBETA»
Abuotnueckue dakropsl. Temmneparypa Kak

55 sKosiorndeckuit paxrop. Jlaboparopnas padbota 1 0.5 2301
«BrIgBIIEHNE TPUCTIOCOOICHNUN OPTaHU3MOB K ' '
BIIUSTHUIO TEMIIEPaTypPh»
Abuotnueckue ¢pakropbl. BraxHocTh Kak

56 sKosiorndeckuit paxrop. Jlaboparopnas padbota 1 0.5 25 01
«AHaTOMHUYECKHE 0COOEHHOCTH pacTeHU U3 ' '
pa3HbIX MECT OOUTAHUSD)

S7 Cpenapbl oOuTaHUs OPraHU3MOB 1 26.01

58 buonoruueckue puTmsl 1 30.01

59 JKuznennbie GopMbl OpraHU3MOB 1 01.02

60 BuoTtnueckue dakrops 1 02.02

61 3HaueHne OMOTHYECKUX B3aUMOICHCTBUMN ISt 1 05.02
CYIIIECTBOBaHMS OPTaHU3MOB B CpeJie OOMTaHUS >

62 DKOJIOTHYECKUE XapaKTEPUCTUKHU TOMYIISAIIUN 1 08.02




OCHOBHBIE ITOKa3aTeIN MOITYJIAINN

63 YHUCIIEHHOCTb, IJIOTHOCTh, BO3PAcTHAS U 09.02
[10JIOBAsi CTPYKTYypa
OcHoBHBIE MTOKa3aTeNN MOMYJIALNUN:

64 POKIaeMOCTh, IPUPOCT, TEMIT POCTAa, 13.02
CMEPTHOCTb, MUTPALIUU

65 Okojoruyeckasi CTpyKTypa MOyJsaLuu 15.02

66 JluHaMuKka IOnyJsiuy ¥ €€ perysuus 16.02

67 KpuBble pocta 4ncIeHHOCTH MOMYIISALUH. 20.02
KpuBbie BbIKHBaHUS
Dkonornyeckas Huma Bujaa. JlaboparopHast

68 pabora «IIpucrocobaeHus CeMsSIH paCTeHHUI K 0.5 22.02
paccesieHuIo»

69 Bun kak cucrema nomynsiuii 27.02

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALUii 2902
KUBOTHBIX

71 Co00111ecTBO OPraHu3MOB — OUOIIEHO3 01.03

72 OKocucrema Kak OTKpbITasi CHCTEMA 04.03

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B 07.03
IKOCHCTEME

74 OcHOBHBIE IIOKA3aTENN YKOCUCTEMBI 11.03

75 DKOJIOTUYECKHE TUPAMUJIbI 14.03

76 W3meneHust cooO1IeCTB — CYKIIECCHH 15.03

77 [IpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI 03€p U 26.03
peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

78 [Ipuponusie ?KOCI/ICTGMBI. DKOCHCTEMBI TYHJP, 2803
JIECOB, CTETICH, ITYCTHIHB

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 28.03

80 Ypb6oskocucremsl. [IpakTrueckas pabora 05 5803
«M3yuenue u onucanue ypoo3KOCUCTEMBI»

81 3aKoHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX 29.03




B3aMMO/JICUCTBUI OPraHU3MOB B 9KOCUCTEMAX

MexaHu3MBbl BO3IEUCTBUSA 3arPsI3HEHUN pa3HbIX

82 TUIIOB Ha CyOOPTaHM3MEHHOM, OpPraHU3MEHHOM, 29.03
TOIYJISIITAOHHOM M 3KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHast 0001049Ka 02.04
3emiun

84 VYuenue B. U. Bepnaackoro o 6uochepe 02.04

85 3aKOHOMEPHOCTH CYIIECTBOBAHHs OHOC(hepbl 02.04

86 KpyroBopoThl BeniecTB 1 OMOTCOXUMHUYECKUE 04.04
IIUKJITBI

87 3oHanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI 05.04
CyIIH

88 YcroitunBocTh Orocheps 09.04

89 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI 11.04

90 BosneiictBue uenoBeka Ha 6nocdepy 12.04

o1 AHTpOHOFteHOG BO3JICHCTBUE HA PACTUTEIBHBIN 16.04
U S)KAUBOTHBIH MU

92 OxpaHna npupo/sl 18.04

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHS 19.04
YeJI0BEYECTBA U MIPUPOJIBI
ParmonanbHOe MPUPOIONIOIB30BaHUE U

94 COXpaHEeHHEe OMOJIOTHYECKOT0 pa3Ho00pa3us 23.04
3emun

95 O6061eHne o Teme «MUKpPOIBOIOLUS U €€ 25 04
pe3yIbTaThI»

96 O6006menue mo Teme «MakpodIBOTIONNS U €€ 26.04
pE3yIBTATHI»

97 O606menue o Teme «I[IpoucxoxaeHue u 30.04
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaeHue 06.05

YCJIOBCKA — aHTPOIIOTCHE3»




O06o0menue Mo Teme «IKOJIOTHS — HayKa O

99 1 07.05
B3aMMOOTHOIICHHSIX OPTAaHU3MOBY

100 O6061menue o Teme «Opraiu3msl ¥ cpea 1 10.05
oOHUTaHUI»

101 0606H1€H1i1'e 10 TeMe «DKOJIOTHS BUIOB U 1 14.05
TIOTTYJISIIIHIA

102 O6o06menue o Teme «buocdepa — riiodanpHas 1 16.05
DKOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Aradgonora M.b., CuBornazos B.H., O6miecTBo ¢

OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

* buonorwus, 11 xknace/ Aradgonosa U.b., CuBornazos B.U., O6miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

A.A Kupunenko EI'2-2024 6uosiorus. TeMaTU4€CKHl TPEHUHT

JI.A.TenaeBa buonorus. Opranu3anusi KOHTpoJIA Ha ypoke. KoHTpoapHO-
WU3MEPUTEIIbHBIE MATEPUAIbI

IT.Kemm, K.Apmc Beenenre B OM00THIO, OCHOBBI OOIIIEH OMOJIOTHH, KHUTA JIJIs
NOCTYIAOIINX U CTYJIE€HTOB MEJULUHCKHUX YUPEKICHHUM

A.C.baryeB buonorus, cipaBO4YHHK JUIsl HOCTYNIAKOIINX B BY3bI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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