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MOSICHUTEJIbHASI 3AITUCKA

[Iporpamma mo ydeOHOMY mpenmery "buomorms" (manee - Owomorms) Ha YpOBHE CpEIHEr0 OOMIEr0 00pa3oBaHUS
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa otT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit @eneparuuy, IOC
COO, Konnermuu nperogaBanust yaedHoro npeamera «bHosorus» 1 OCHOBHBIX TOJIOXKEHUH (enepanbHoil pabodel mporpaMMbl
BOCITUTAHMSI.

VYuebnsiit npenqmer «bronorns» yrimyonéHHoro ypoBHs u3ydenus: (10—11 kmaccer) siBisieTcsli OAHUM M3 KOMIIOHEHTOB
npeaMetrHolt obmactn «EctecTtBeHHO-HayuHble npeaMeTs». CormacHo mnonokerusMm PIOC COO mnpodunbHble yueOHBIE
MIPEMETHI, H3y9aeMbIe Ha YrIIYOIEHHOM YPOBHE, SIBIISTIOTCS criocoboM nuddepeHimanuy oOydeHus Ha YpOBHE CPETHETO OOIIEro
o0pa3oBaHUsi ¥ TPU3BaHbI O0ECHEYHTh IPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OONIMM, CPEAHUM OOLIMM, CpPEIHUM
npoeCCHOHANBEHBIM M BBICHIMM 0O0pa3oBaHMeM. B TO ke BpeMsi KaXAbli W3 JTUX Y4eOHBIX IPEIMETOB JOJKEH OBITh
OpPHEHTHPOBaH Ha IIPUOPUTETHOE pEIIeHHE O00pa30BaTENbHBIX, BOCHHTATENFHBIX W pa3BUBAIOIIMX 3alad, CBS3aHHBIX C
npoopueHTanMe 00YyYaIOMMXCsl U CTUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOH o0NacTW HaydyHOro 3HaHMs, CBS3aHHOTO C
Orooruei, MeJUIIMHON, SKOJIOTHEH, ICHXOJIOTHEH, CHOPTOM MITH BOEHHBIM JIETIOM.

[Iporpamma no yueObHOMY npenmery "buonorus" maér mpencraBieHHe O IENU M 33aJadax M3y4eHHs] yIeOHOro IpeaMera
«buonorns» Ha yriyOnEHHOM ypOBHE, OmpenenseT o00s3aTeabHOE (MHBApUAHTHOE) IPEIMETHOE COJEp)KaHHEe, €ro
CTPYKTYpPHPOBaHHUE IO pa3feiaM M TeMaM, paclipeieneHre 10 KiaccaM, peKOMEHAYET ITOCIeI0BaTEeNbHOCTh N3YYEeHUs] y4eOHOTro
MaTepuana ¢ y4€TOM MEXINPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€il, JOTMKH Y4eOHOro Ipolecca, BO3PACTHBIX 0COOEHHOCTEN
oOyuvarommxcsi. B mporpamMMe mo OHOMOruu peajgu30BaH MPHHIMIT TPEEMCTBEHHOCTH C W3ydeHHUEM OWOIIOTHM Ha YpPOBHE
OCHOBHOTO 00miero o0pa3oBaHus, Oyiarofapss dYeMmy IpOCMaTpPHBAETCsS HANpPABJICHHOCTh Ha TIOCIENyIollee pPa3BUTHE
OMOJNIOTMYECKUX 3HAHWH, OPWUEHTHPOBAHHBIX Ha ()OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, DKOJIOTHYECKOTO
MBIIIEHUS, NPEICTaBICHUA O 3JJ0pOBOM 00pa3e >KM3HM, Ha BOCHHTaHHWE OEpEeKHOrO OTHOUICHHS K OKPY)KAIOIIeH MpUpOIHOM
cpene. B mporpaMMe o Ouosioruu Takxke MOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorusy B peanuzanuu TpeOOBaHUMN
OI'OC COO k mmaHupyeMbIM JIMYHOCTHBIM, METANpPEeJIMETHBIM W TPEIMETHBIM pe3yibTaTaM oOydeHus ¥ B (HOPMHPOBAHUH
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENILHON JAEATEIBHOCTH OOYYAIOMIMXCS 10 OCBOGHHIO COJIEp)KaHHsS OHOIOrH4ecKoro
00pa3oBaHusl HA YPOBHE CpeAHEro o0Iero 00pa3oBaHusl.

VYueOnblii peamer «buonorus» Ha ypoBHE cpeqHero oOlero oOpa3oBaHMs 3aBeplIaeT OHOJOrMYecKoe oOpa3oBaHUE B
IIKOJIE M OPHEHTHPOBAH Ha pacUIMpPEHHE M YIJIyOJeHHe 3HAHMW 00ydYalolnXcs O KHMBOW NMPHPOJAE, OCHOBAX MOJIEKYJSIDHOH M
KJIETOYHOM OMOJIOruu, SMOPHONIOTUM U OMOJOTMH PAa3BUTHS, TCHETHKH, CENEKIMH, OMOTEXHOIOTHH, SBONIOLMOHHOTO yYeHHUI H
9KOJIOTUH.

W3yuenne ydebHoro mpexmera «buonorns» Ha yriyOoJIeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY OOYYaroIIMXCs K
HOCIEYIONIeMy IIOly4eHHI0 OHONOIMYecKOoro o0pa3oBaHMS B BY3aX M OpraHM3aLMAX CpPEIHEro MNpodecCHOHAIBHOTO
obpasoBanusa. OCHOBY €ro CoIep)KaHUs COCTAaBIsIeT CHCTeMa OWOJNOTMYECKMX 3HAHHWH, IOAYYEHHBIX IPpH H3YYEHUH
00y4aroNIMMHCsl COOTBETCTBYIOIINX CUCTEMATHUECKHX Pa3JIeioB OMOJIIOrMH Ha YPOBHE OCHOBHOrO 0o0liero oopazoeanus, B 10-11
KJaccax 3TH 3HAHMS INONTY4aloT pa3BUTHE. Tak, pacIMpeHbl W YriIyOjeHb! OMONOrMYecKHe 3HaHWSA O PACTeHUSX, XKMBOTHBIX,
rpubax, OakTepusAX, OpraHW3Me 4YelOoBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH, IOMOJHUTENBHO BKIIIOYEHBl OHOIOTHYECKHUE
CBEIeHHs NPUKJIAHOTO U IOUCKOBOTO XapakKTepa, KOTOpble MOXKHO HCIIONB30BaTh KaK OPHEHTHUPHI VIS MOCIEAYIOMEro BEIOOpa
npodpeccun. Bo3moxHa Takke HHTErpanys OHONOTMYECKMX 3HAHHMH C COOTBETCTBYIOLIIMMH 3HAHUSAMH, IONYyYE€HHBIMH
00yJaroNUMUCS TIPH U3y4eHUH (QUIUKH, XUMHH, reorpaduu 1 MaTeMaTHKH.

CrpyKTypa ImporpaMmsbl 10 y4eOHOMY mpeaMeTy "buonorus” otpaxaeT CHCTEMHO-YPOBHEBBII U 3BOJIIOIIMOHHBIH MOXOJIbI
K n3ydeHuto Ouonmoruu. COrllacHO MM, M3Y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbBIC IUIS JKUBBIX CHCTEM Pa3HOrO
YPOBHSI OpTaHM3AIMH, 3BONIOLMH OPraHUYECKOr0 MUpa Ha 3eMile, COXpaHeHUs OMOJIOrMYECcKOro pa3HooOpa3us IUIaHeThl. Tak, B
10 xymacce M3y4arOTCS OCHOBBI MOJEKYISIPHOM ¥ KJIETOYHOH OWONOTHH, SMOPHONOTHH M OWOJOTHH PAa3BUTHS, TEHETHKH U
CENIEKINY, OMOTEXHOJIOTUH W CHHTETHYECKOW OMOIOTHH, aKTYaJIM3HPYIOTCS 3HaHMS OOydaromuxcs 1Mo OOTaHMKE, 300JI0THH,
aHATOMUH, (PU3NONIOTUH YenoBeKa. B 11 kimacce H3ydaroTcst SBONIOIMOHHOE y4eHHE, OCHOBBI DKOJIOTHH U ydeHHe o Orocdepe.

YuebHb1ii npeamer «buonOrus» NpU3BaH OOECHEYUTh OCBOCHHE OOYYAIOMIMMHUCS OMONIOTMYECKHX TEOpPHHA W 3aKOHOB,
WAEH, OPUHLUMIOB M MPABWI, JEKAIIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, 3HAHUNA O CTPOEHUH,
MHOTrooOpa3un U OCOOCHHOCTSIX KIIETKH, OpraHW3Ma, IOMYJSIINH, OWOIIEH03a, SKOCHCTEMbI, O BBIJAIONIMXCA HAYIHBIX
JOCTI)KEHHAX, COBPEMEHHBIX HCCIECAOBAHMAX B OHOJIOTHH, MPHUKIAJHBIX ACMEKTaX OWOJIOrMYecKMX 3HaHWH. s pasBuTHA M
MOAJICp)KaHU HMHTEpeca OOydJarommXcsl K OHONOTMM HapsAy CO 3HAYUTENBHBIM OOBEMOM TEOPETHUECKOTO MarTephaia B
coJiepKaHUH MTPOTPAMMBI TI0 OHOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHUS M PA3BUTHS TOHM WM HHOW 00JIacTH
O1OIOrMH, BKIIA/I0OM OT€UYECTBEHHBIX M 3apYOCKHBIX YIEHBIX B PEIICHNE BAKHEHIINX OMOIOTMIECKHUX U SKOJIOTUIECKHX MPOOIEM.

Hens n3ydenus yde6Horo mpenmera «buomorus» Ha yrimyOIE€HHOM ypoBHE — OBIAJieHHE OOyJaroIMMHCS 3HAHUSMH O
CTPYKTYPHO-()yHKIIHOHAJIBHOW OpTraHMW3aIli1 )KUBBIX CHCTEM Pa3HOTO paHra M MpHOOpPETEeHNE yMEHUH MCIOIB30BATh 3TH 3HAHUS B
(hopMHpOBaHNH WHTEpEca K ONpeAeIEHHON 00IacTH IpodecCHOHANBHON AESTEIEHOCTH, CBA3aHHON ¢ OMONOTHeH, Wi K BEIOOPY
y4eOHOT0 3aBe/ICHUsI IS IPOIOJKEHHST OMOITOTHIECcKOro o0pa3oBaHusl.

Hoctwkenne nenu u3ydeHust ydeOHoro mpenmera «buonorns» Ha yriyOJI€HHOM ypOBHE OOECIIEUHMBACTCS PEIICHHEM
CIIEYIONINX 3a/1au:

OCBOEHHE OOYJAIONIMMHUCS CHCTEMBI OHOJOIMYECKHMX 3HAHWH: 00 OCHOBHBIX OHMOJOTMYECKHX TEOPHUSX, KOHLETIHIX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TPaBWJIAX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4HYIO KapTHHY MHpA; O
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CTPOCHHH, MHOTOOOpa3sWH M OCOOCHHOCTAX OHONOTMYECKHX CHUCTeM (KJICTKA, OpraHHM3M, I[ONYJNSLHMS, BHJI, OHOICOLECHO3,
ouocdepa); 0 BRIIAIOIIMXCS OTKPBHITUSIX H COBPEMEHHBIX HCCIICAOBAHUAX B OHOJIOTHH;

O3HaKOMJICHHE O0YJAIOIIUXCS ¢ METONAMH MO3HAHUS >KUBOH MPUPOIBL: UCCIIEN0BATEILCKUMH METOIAMU OHONOTHYECKUX
HayK (MOJICKYISIPHOM M KJIETOYHOH OHONOrHH, SMOPUONOrUH M OHONOTHU Pa3BUTHUS, TCHETHKUA U CENEKIHH, OHOTEXHOJIOTUH H
CHHTETHYECKON OHWONIOTHMH, TAaJCOHTOJOTHH, OKOJNOTWH); METOAaMH CaMOCTOSATENBHOr0 TMPOBEICHHS OHONOTMYECKHX
HCCIIeIoBaHMil B TaOOpAaTOPHH U B IpUpoJIe (HaOI0IeHIE, H3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBaHHUE);

OBJIaJICHHE OOYYAIOIIMMHUCS YMEHHSMH: CaMOCTOSTENbHO HAXOAWTh, AHAIW3UPOBATH M HCIIOIb30BATH OHONOTHYECKYIO
HH(OPMAIINIO; MOJTB30BATHCS OUONTOTHYECKON TEPMHUHOIOTHEH i CUMBOITUKOM; YCTaHABIMBATh CBSA3b MEKIY PAa3BUTHEM OHONOTHH
U COLHANTBEHO-9KOHOMUYECKUMH M KOOI MYECKUMHE MPOOIeMaMH YeTIOBEUECTBA; OLICHUBATH MOCICICTBHS CBOCH NEATEIBHOCTH 110
OTHOIIICHHUIO K OKPYXAIOIIel MPUPOTHOH cpesie, COOCTBEHHOMY 3I0POBBIO M 3JI0POBBIO OKPYXKAFOIIMX JIFOAICH; 000CHOBBIBATh U
co0Jr01aTh Mepbl NpoduIakTHKy WHOEKIMOHHBIX 3a00/IeBaHMil, MpaBmia TOBEACHUS B MPUPOJE U 00ecredeHus: 6e30MacHOCTH
COOCTBEHHOMN JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYALMSAX MPUPOAHOTO M TEXHOTCHHOTO XapakKTepa; XapaKTepH30BaTh
COBpEMEHHBIE HAYYHbIC OTKPBITHSI B 00TaCTH OHOJIOTHH;

pa3BuTHE y OO0YYArOUIMXCSl MHTEIUICKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH B MpOIIECCe 3HAKOMCTBA C BBIIAFOLIMMHUCS
OTKPBITHSAMH W COBPEMEHHBIMH HCCICTOBAHMSIMH B OHOJOTHH, PElIaeMbIMH €10 MpoOIeMaMH, METOO0NOruei OGHOIOrHIeCKOro
HCCIIEIOBAHMS, TIPOBEJCHUS OKCICPUMEHTANBHBIX HCCICNOBAHMI, pelieHus OWONOTHYSCKHX —3ajad, MOJICTHPOBAHHS
OHOIOrHYECKHX 00BEKTOB U MPOIECCOB;

BOCITUTAHHE Y OOYYArOUIMXCSl IEHHOCTHOTO OTHOINCHHUSI K JKHBOW TMPHUPONE B LEJIOM M K OTACIbHBIM €€ 00beKTaM U
SIBJICHUAM; (DOPMHUPOBAHUE SKONOTUYECKOM, TeHETHUECKOW IPAMOTHOCTH, OOIIEH KYIbTYphI MOBEICHUS B MPUPOJIE; UHTETPAIUH
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuobpeTeHre O0O0YJAIOIIUMHUCS KOMIIETEHTHOCTH B PalMOHATBHOM MPUPOIONONB30BaHUN  (COOMIOJICHHE TMPABUI
MOBEICHUS B MPHUPOJIC, OXPAHbI BUIOB, SKOCUCTEM, OHochepsl), COXpAaHCHUH COOCTBECHHOTO 3[I0POBbS M 3I0POBbS OKPYIKAIOIIHX
mofel (cobmogaeHuss Mep NpodHIakTHKH 3a0ojieBaHMM, oOecriedeHne Oe30MacHOCTH JKHU3HEACATEIbHOCTH B YPE3BbIYAMHBIX
CUTyallsiX IPUPOJHOIO M TEXHOIGHHOrO XapaKTepa) Ha OCHOBE HCIOJIb30BaHMSl OWONOTMUECKMX 3HaHMH M YMEHUH B
TIOBCETHEBHOM JKU3HHU;

CO3/IaHHME YCIIOBHI JUII OCO3HAHHOTO BBIOOpa OOYUYAIONMIMMIKCS HWHAWBHIYaJIbHOH 00pa30BaTeIbHON TPaeKTOPHH,
CIMOCOOCTBYIOIEH MOCASTYIONEMY MPO(eCCHOHATEHOMY CAMOOIIPENCTCHIIO, B COOTBETCTBUH C HHAWBHIYAJIbHBIMH HHTEPECAMHE
U MIOTPEOHOCTSIMH PErHOHA.

OO1iee YKMCIO YacoB, OTBEJACHHBIX HA M3Y4eHHE OWOJIOTMH Ha YriayOJEHHOM YypOBHE CpelHero o0Iero odpa3oBaHus,
cocrapiisieT 204 gaca: B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 gaca B HEZIeINIO).

Ot16op OpraHM3alMOHHBIX ()OPM, METOIOB U CPEACTB OOyuUeHHS] OMOJIOIMH OCYIIECTBISIETCSl C Y4ETOM Crielu(UKU ero
CoJIepKaHMsl ¥ HANPABJICHHOCTH Ha MPOAOJIKEHHE OMOIOrMYeCcKOro 00pa3oBaHus B OPraHU3alMsIX CPEAHEro NpodeccHoHaIbHOro
U BBICILIETO 00pa30BaHMSI.

OO0s3aTeIbHBIM YCIIOBUEM TPU OOYyYEHHWH OMONIOTHMHM Ha YrIIYOJIEHHOM YpOBHE SIBISICTCS IPOBEACHHE JIAOOPATOPHBIX U
npakTudeckux pador. Takke yyactie 0Oy4YaroIMXCsl B BBINOJIHEHUH TPOSKTHBIX U y4eOHO-HUCCIEI0BATENCKUX padoT, TeMaTHKa
KOTOpBIX OIpEIENISIeTCs] YYUTEIEeM Ha OCHOBE HMEIOIIUXCS MAaTepHaIbHO-TEXHUYECKUX DPECYPCOB U MECTHBIX MPUPOJHBIX
YCIIOBUI.

COJEPKXAHUE OBYUYEHUS

10 KJIACC

ConeprkaHue IPOrpaMMBl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY IrOCyAapCTBEHHOH nTorosoii arrecramuu (I MA).

Tema 1. Buosnorus kak HayKka

CoBpemMenHasi Owonmoruss — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BuTHs Owonormu. buomormueckwe Hayku u
n3ydaeMble IMU 1poOemMbl. DyHTaMEeHTaIbHBIE, TPUKIIAJHBIE M TOMCKOBBIC HAYIHBIE HCCIICAOBAHMUS B OMOIOTHH.

3HaueHne Omoiornu B (POPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYJYHOW KapTWHBI Mmupa. [Ipodeccuu, cBI3aHHBIC C
Ononoruei. 3HaueHne OMONOTHH B NMPAKTUUECKOH JESTEIFHOCTH YENIOBEKA: MEIUINHE, CEIbCKOM XO3SHCTBE, IPOMBIIIIICHHOCTH,
OXpaHe IPUPOABL.

JdemoncTpauuun

Ioptpersr: Apucrorens, Teodpact, K. JInnneit, XK. b. Jlamapk, Y. Hapsun, V. I'apsei, I'. Mennens, B. U. Bepnanckui,
. 1. MMasnos, U. . Meunnkos, H. 1. Basunos, H. B. Tumodees-Pecorckwmit, k. Yorcon, @. Kpuxk, J[. K. Benses.

Tabnups! 1 cxembl: «CBsI3b OMOTIOTHY ¢ IPYTUMH HayKaMn», «CHcTeMa OMOIOTHIecKUX HayK».

Tema 2. ’KuBble cucTeMbI H HX H3y4YeHHE



KuBble cucTeMBl Kak mpenMer Hu3ydeHusi Ouomormu. CBOMCTBA JKHMBBIX CHCTEM: EIMHCTBO XMMHMYECKOIO COCTaBa,
JMCKPETHOCTh M IIEIOCTHOCTb,  CJIOKHOCTb ¥ YIOPSIOYEHHOCTh  CTPYKTYpPBL,  OTKPBITOCTb,  CaMOOPTaHHU3AIMs,
CaMOBOCIIPOM3BE/ICHNE, Pa3IpaXUMOCTh, H3MEHUYMUBOCTh, POCT U pPa3BUTHE.

YpPOBHM OpraHW3alUM >KUBBIX CHCTEM: MOJICKYISPHBIH, KIETOYHBIH, TKaHEBBIH, OpPTraHU3MEHHBIH, IOMYIISIIMOHHO-
BH/IOBOH, PKOCHCTEMHBII (OmoreoneHoTndeckuii), 6rmochepnsii. [Ipomecchkl, mpoucxonsmiye B XHUBbIX cucreMax. OCHOBHBIE
MIPU3HAKKM KUBOro. JKu3Hb Kak Qopma cymiecTBOBaHMS Marepud. Hayku, W3ydaromiye >XMBbIE CHCTEMBI Ha pa3HBIX YPOBHSIX
OpraHH3aIH.

Wzydenue kuBBIX cucTteM. Meronpl Ononorndeckoid Hayku. HaOmroneHue, M3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3alusl,
MeraaHanu3. [loHATHE O 3aBHCHMMOW M He3aBHCHMOW mepeMeHHOW. [InmanupoBanme skcriepumenTa. IlocTaHOBKa M TMpoBepKa
runore3. HymneBast tumnoresza. [lonsitue BbIOOpKM M €€ gocToBepHOCTh. PazOpoc B Oumonormueckwx paHHbIX. OleHKa
JIOCTOBEPHOCTH IOJTYYEHHBIX pe3ynbTaToB. [[pUUMHbI HCKaXKEHUsI Pe3yNIbTaTOB YKCIIepUMEHTa. [I0HATHE CTaTHCTHYECKOrO TECTa.

JeMoHcTpanuu

Tabnump! u cxembl: «OCHOBHBIE NPU3HAKH JKU3HWY», «bronornueckue cucremMsl», « CBOMCTBA KHUBOW MaTepUn», «Y pPOBHU
OpraHM3allMy KUBOW NpHPOAb», «CTpoeHHe >XMBOTHOW KJIETKH», «TKaHM >KUBOTHBIX», «CHCTEMBI OpPraHOB YeJOBEYECKOTO
opranuzMay, «broreorenosy, «bruocdepa», «MeTonbl U3ydeHHs KUBOW IPHUPOABD».

O0opynoBaHue: JIabOpaToOpHOE 0O00PYIOBAHKE IS TIPOBECHUS HAOTIOICHHH, U3MEPEHUM, IKCIICPHUMEHTOB.

IIpakTuyeckast padora «licronp30BaHne pa3IndHBIX METOJIOB IIPH U3YYEHUH )KUBBIX CUCTEM).

Tema 3. BuoJsiorus KiaeTkn

Knerka — cTpykTypHO-(QyHKIMOHANBHAs eAnHMNA X1Boro. Mcropust oTkpeiTust kiaetku. Padorer P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBann, M. [lneiinen, P. BupxoB). OcHOBHBIE OJOKEHNSI COBPEMEHHOM KJIETOYHOH TEOPHH.

Meroapl MONEKYISIPHOM W KIETOYHOH OHOJIOTHHM: MHUKPOCKOMMS, Xpomarorpadus, 3JeKTpodope3, METOA MeUeHbBIX
aToMoB, auddepenuansHoe HeHTpU(yrupoBaHue, KyIbTUBUPOBAHUE KIETOK. M3yuenue uKcuposanubix Kiemox. JNeKTpOHHAs
MHKpockonus. Kongoxanvhas muxpockonus. Bumanvroe (npusccusnennoe) usyuenue Kiemox.

JdemoncTpauuun

[Toptpetsr: P. I'yk, A. JleBenryxk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuup! u cxembl: «CBETOBOW MHKPOCKOID, « DJIEKTPOHHBIH MUKPOCKOID), «VICTOpHSI pa3BUTHsI METOJIOB MUKPOCKOITHI.

OOopyoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENAPaThl PACTHTENBHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IIpakTHueckas  paGora  «l3yuyeHMe MeTONOB  KIETOYHOH  Owonormu  (xpomarorpadus, 3iaexTpodopes,
muddepenunansHoe nentpudyrupoanue, [TLP)».

Tema 4. XumMuyeckas OpraHu3anus KJICeTKH

XHWMHYECKUHI COCTaB KIETKH. Makpo-, MUKpO- M YJIbTPAMUKPOIEMEHThL. Boja n €€ posib Kak pacTBOPUTENS, PEarcHTa,
ydacTue B CTPYKTYpPHPOBAaHHMM KIIETKH, TEIUIOPEryIAluH. MuHepajbHblEe BeIIecTBa KJIETKH, MX Ouonorndeckas ponb. Pomb
KaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BellecTBa KIeTKH. buomormdeckue momuMepsl. benmky. AMHUHOKHCIOTHBIA cocTaB OenkoB. CTpyKTypbl
OenkoBoll Monekynsl. IlepBuuHas CTpykTypa Oellka, IeNTHIOHAs CBA3b. BTOpudYHas, TpeTWYHAas, YETBEPTHYHAS CTPYKTYPBHIL.
Henarypanus. CoiictBa 6enkoB. Knaccudukanms 6enkoB. buonoruueckue GyHKImu O0enkoB. [Ipuonul.

VYrneBoxsl. MoHOcaxapuuasl, Iucaxapuibl, OJNHrocaxapuibl M mHonucaxapuipl. OOmuMi miIaH crTpoeHHs u (QU3HKO-
XMMHYECKHe CBOIMCTBA yrieBooB. buonornyeckre GpyHKIMN YTIIEBOAOB.

Jlurmuner. Tunpodunbho-ruapododubie cBoiictBa. Knaccudukanus mununos. Tpuriunepuabl, (Hoconumuasl, BOCKH,
crepouasl. buonorndeckue ¢GyHkimu aumunoB. OOIIUMe CBOWCTBa OWONOTHYECKHX MeMOpaH — TeKydecTh, CIHOCOOHOCTB K
CaMO03aMbIKaHUIO, ITOTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK n PHK. Crpoenne HykienHOBBIX KHcHOT. Hykieorunsr. [IpuHIMT KOMITIEeMEHTapHOCTH.
[paBuno Yapradda. Crpykrypa JJHK — nBoiinast cripans. Mecronaxoxaenne u ouonorudeckue pynxkunu JJHK. Bunsr PHK.
®yukuuu PHK B knertke.

Crpoerne w™omekynsl AT®. Maxkpospruueckue cBs3u B Moiekyne AT®. buomormueckne ¢yakuun ATO.
BoccraHoBJICHHbBIE TMEPEHOCUUKH, UX (YHKIMU B KieTke. /[pyeue Hykneozuompugocgamor (HTD). CexBenupoBanue JTHK.
Memoobi cenoMuKY, MPAHCKPURIMOMUKYU, NPOMEOMUKU.

CrpykrypHas Ouonorus: OmoxmMudeckue u Omo(u3WYecKre HCCICAOBAHUS COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYPHI
ouomonekyn. Mooenuposarue cmpykmypol u QYHKYU OUOMONEKYT U UX Komniekcos. Komnvomeprwiil Ouzain u opeaHudecKui
cunmes OUOMONEKYIL U UX HENPUPOOHIX AHATIO208.

JdemoncTpauun

Hoptpersr: JI. Tomuar, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxmmn, ©@. Canrep, C. [py3unep.

Juarpammsl: «PacripeneneHne XUMHIECKHX 3JIEMEHTOB B HEXKMUBOH IpHpoze», «PacrpeneneHne XMMIYECKIX 3JIEMEHTOB B
JKUBOU IPUPOAC».

Tabmump! n cxemsl: «Ileprogudeckast TabianIla XMMHUYECKUX JIEMEHTOB», «CTpoeHne MOJEKynsl BOIbD, «BemecTBa B
COCTaBE OpraHU3MOBY», «CTpoeHHe MONEKYIbl Oenka», «CTPYKTyphl OenKoBod MoneKynbl», «CTpoeHne MOJEKYNl yIrieBOJIOBY,
«CtpoeHue MoeKys TUnuaoBy», « Hykimennosbie Kucnote, «Ctpoerne Monekyinsl ATDy.

OOopynoBaHue: XUMUUYECKas TIOCY/1a 1 000PyIOBaHHE.

JlaGopaTopHasi padota «OOHapyXeHHe OEIKOB C MOMOIIBIO0 KaYEeCTBEHHBIX PEAKIHI.
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JlaGopaTopHast padota «l/ccienoBaHre HYKJICMHOBBIX KHCJIOT, BBIZEIEHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema S. Ctpoenne u pyHKIUM KJIETKH

Tursl KI€TOK: yKaproTH4ecKas ¥ Ipokapuothudeckast. CTpyKTypHO-(yHKIIMOHAIbHbBIE 00pa30BaHMs KIICTKH.

Crpoenue npokapuoTHdeckoi kreTku. Kiretounast crenka 6akrepuii 1 apxeidl. OCOOEHHOCTH CTpOEHHUS reTepoTpodHOH 1
aBTOTPO(HON NPOKAPHOTUYECKUX KJIETOK. MeCTOo U poJb MPOKaproT B OHOLIEHO3aX.

Crpoenre u (QYHKIMOHMPOBAaHWE DYKapHOTHUYeCKOH KieTku. [lmazmarndeckas memOpana (turazmanemma). CTpykrypa
IUTa3MaTHYecKod MeMOpaHbl. TpaHCIIOPT BEIIECTB dYepe3 INIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddy3us, obneruénnas
i dy3ns), akTUBHBIA (TIEPBUYHBIA M BTOPHYHBIA aKTHBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. PaGora Hatpwmii-
KaJHMEeBOro Hacoca. DHJOIMTO3: MHHOLMTO3, (aromuTo3. Jk3omuTo3. Kierounas crenka. CTpykTypa M (QyHKIMH KIETOYHOMH
CTEHKH pacTeHui, rpruooB.

Hutorutasma. Iluto3zoms. IluTockeneT. JIBmwxkeHue mutoruiazMbel. OpraHowabl KieTkd. OgHOMEMOpaHHBIC OPTaHOMIIBI
kietku: osHpomiazmaruueckas cerb (OIIC), ammapar [ombpku, JTH30COMBI, HMX CTpoeHHEe W (QYHKIMH. B3anmocBsi3b
OTHOMEMOpaHHBIX OPTaHOUIOB KieTkH. CTpOCHHE TPaHYISAPHOTO peTukyiyma. Mexanuszm Hanpasnenus oenxos ¢ JIIC. Cuntes
pacTtBopuMBIX OenkoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nankuii (arpaHyssipHBINA) SHAOIIA3MaTHIYeCKui peTHKyIyM. CekpeTopHas
¢byuknus anmapata [onbmxu. Moouguxayus 6erkos 6 annapame [ oavoxcu. Copmupoexka benxoe 6 annapame I onvooicu.
Tpancnopt BemecTB B kieTke. Bakyonu pacturensHbIx kieTok. Knerounsrit cok. Typrop.

[lonmyaBTOHOMHBIE OpraHOMIBl KJIETKH: MHTOXOHIPUH, IUIACTHABL. [Ipoucxodicoenue MUMOXOHOpUll U NAACHUO.
Cumobuoeenes (K.C. Mepeosickosckuii, JI. Mapeynuc). Ctpoerre U GyHKIUH MUTOXOHIPHUN ¥ TutacTH. [lepBUYHBIC, BTOPUYHBIC U
CJIOXKHBIE TUIACTU/IBI (POTOCHHTEIUPYIOMINX dYKApHOT. XJIOPOILIACThI, XPOMOILIACTBI, JIEWKOIIIACTHI BHICIIMX PACTEHHM.

HememOpannble opraHonapl kierkn CrpoeHne W (QYHKIMM HeMeMOpaHHBIX OpPraHOWIOB KJIETKH. Pubocombl
Ilpomesicymounvle  punamenmor. MuxpodunaMeHTsl. Axmunogvle Mukpo@uiamernmol. MBIIICUHBIE KICTKUA. AKMuUHOSbIE
KOMNOHEHMbl HembluteyHblx Kiemok. Mukporpyoouku. Knerounsrii nentp. CTpoeHHe W JBM)KEHHE >KYTUKOB M PECHHYEK.
MuxkpoTtpyOouky nutomnasmsl. LleHTpuons. benku, accoyuuposannvle ¢ Mukpoguiamenmamu u mukpompyoouxamu. Momopnuie
benxu.

Snpo. Obosouka siApa, XPOMATHH, KapUOIIa3Ma, SIPHIIIKK, UX CTPOeHHE U (YHKIMHU. SInepHbIil OeIKOBBIH MaTpHKC.
[TpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEep(a3sHOM siape. Dyxpomamun u cemepoxpomamur. benku xpomatuHa —
TUCTOHBL. JJunamuxa sd0epHotl 06010uKy 6 mMumose. fdepuviii mpancnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XaPaKTEPUCTUKA KIIETOK SyKapUOT (PACTUTENLHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabnuupt u cxembl: «CTpoeHHE PYKApUOTHUYECKOH KIIETKH», «CTpOCHHE KMBOTHOM KieTKW», «CTpOeHUE pacTUTENbHOM
KIeTKn», «CTpoeHne MUTOXOHAPUI», «SIapo», « CTpoeHne NpoKapuoTUIECKON KIICTKI».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaThl PACTUTENbHBIX, JKUBOTHBIX KIETOK, MHKPOIpPENapaThl
OaKTepHaIbHBIX KIETOK.

JlaGopaTopHasi paboTa «/3ydeHue cTpoeHHs KIETOK pPa3IMIHbIX OPTaHU3MOBY.

IpakTuyeckasi paGora «l13y4eHue CBOMCTB KIETOUHONH MEMOPaHbD».

JlaGopatopHast pabota «VccienoBaHue IIa3MoIU3a U IeIIa3MOoIN3a B PACTUTENbHBIX KIETKaX».

IIpakTuyeckast padora «l13y4eHne ABMKEHHS [IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BellecTB W NpeBpaLlieHHe JHEPTHH B KJIeTKe

AcCUMWIANUS ¥ TUCCUMMISILMS — IB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BeIecTB: aBTOTPOMHBIH U TeTepoTpOodHbIH.
VYuactue KucIopoga B OOMEHHBIX Mporeccax. JHeprermdeckoe obecriedeHne KieTku: npeBpamenne ATO B oOMeHHBIX
mporeccax. OepMEHTATUBHBIA XapaKTep peakiuid KIeToYHoro Mmerabommzma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHHU3M
neiictBus. Kopepmentsl. OTianunst (GepMEHTOB OT HEOPTaHMYECKUX KATalIW3aToOpoB. Benku-akTHBaTOpBl W OENKU-UHTHOUTOPBEL.
3aBUCUMOCTD CKOPOCTH (PePMEHTATHBHBIX PEAaKIHil OT pa3INuHbIX (aKTOPOB.

[lepBHYHBIA CHHTE3 OpPraHWYECKUX BeIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHMbLl U OKCULEHHBI (POMOCUHMES Y
baxmepuii. Ceéemocobuparowyue nueMenmosl U NUSMeHmMbl peaKyuonHo2o yeumpa. Ponp XI0poIiacToB B mporecce (horocuHTesa.
CseroBast u TeMHOBast pa3bl. Pomoovixanue, Cs., Ca. u CAM-munvi ghomocunmesa. IponyktuBHocts (orocuHTe3a. BrusiHue
pa3TUYHBIX (PAaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUCHNE (JOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3me  OpraHM3MOB-XEMOCHHTETHKOB: HHUTpUGHUIHpYIONIHE OaKkTepuu, Kele300aKTepuH,
cepobakTeprH, BOIOPOIHBIC OaKTepuu. 3HAUCHIE XEMOCHHTE3a.

AmnaspoOHble opraHm3Mbl. Buabl Opokenus. [IpomykTel OpOKeHHS W WX WCIIONB30BAHHE YEIOBEKOM. AHAa3pPOOHBIC
MHKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH M BO3OYIUTENHN OONIEe3HEH.

AdpoOHBIE OpraHW3MBL. JTaIbl YHEpPreTHYecKoro odOmeHa. lloaroroBurenbHBIA 3Tam. [nWkomu3 — OECKHCIOPOTHOE
pacIIerieHHe TIIIOKO3BI.

Bronornueckoe OkuCIeHNE, WM KIETOYHOE AbIXaHWe. Pomb MHTOXOHAPHH B Iponeccax OHOJOrHYecKOro OKHCICHHS.
[Muxnuueckne peakiun. OkucnurensHoe (GochopunupoBanne. Inepeus membpannozo epaduenma npomonos. Cunmes ATD:
paboma npomonnoti AT@-cunmaszwvl. [IpenMyinecTBa a’spoOHOro IMyTH OOMEHa BEIIECTB Mepen aHadpoOHBIM. D((HEeKTHBHOCTH
SHEPreTUIecKoro oOMeHa.

JeMoHcTpanuu



Ioptpetsr: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Muruenn, I'. A. 3aBap3us.

Tabmupr u cxembl: «®orocuHTE3», «DHepreTnyeckuii obMen», «bnocunTes Oenka», «CtpoeHue QepMeHTay,
«XeMOCHUHTE3.

OOopynoBaHue: CBETOBOII MUKPOCKOII, 000pYyIOBaHKE ISl TIPUTOTOBJICHHS TIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopHasi padoTa «/3ydeHne KaTaIMTHIECKON aKTUBHOCTH (pepMEHTOB (Ha MpUMEpE aMHIa3bl MIIN KaTaia3bl).

JlaGopaTopHasi pa6ora «/3yueHne (hepMEHTaTUBHOTO pacUIEIUICHHsI IEPOKCHIAa BOAOPO/A B PACTUTEIBHBIX M KHBOTHBIX
KJIETKaX».

JlaGopaTopHas padoTa «CpaBHEHHUE MTPOIIECCCOB (POTOCHHTE3a U XEMOCHHTE3a).

JlagopaTopHas padoTa «CpaBHEHHUE ITPOIICCCOB OPOXKECHUS U JBIXAHUN.

Tema 7. Hacnencreennasi uHgopManus U peaju3anus eé B KiIeTKe

Peakumm MatpuuyHOoro cuHTe3a. [IpMHIMII KOMIUIEMEHTAPHOCTH B peaknusX MaTpUYHOrO CHHTe3a. Peanmzarms
HaciencTBeHHOW WH(popmanmu. ['eHermyeckuii kox, ero cBoicrtBa. TpaHckpumnums — Mmarpudsblid cuHTe3 PHK. IlpuHimms
TPAHCKPUIILIUK:  KOMIUIEMEHTApPHOCTh, AHTUIAPAJUICNIFHOCTh, acuMMeTpudHocTh.  Cospesanue  mampuunvix PHK 6
aykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancmsiuust u e€ sransl. Yuactie tpancnopTaeix PHK B OnocunTese Oenka. YcnoBusi 6nocuHre3a Oenka. KomupoBanue
amMHHOKHUCIOT. Posb pubocoMm B OrocuHTe3e Oernka.

Cospemennvie npedcmagnenus o cmpoenuu 2enos. OpraHuzalysi TeHOMa y TPOKApUOT M JYKapHOT. Perymsius
AKTUBHOCTH T€HOB y mpokapuotT. ['mnote3a omepona (®. XKakob, XK. MaHo). Moaexyaspuvie mexanusmvl 3KCNpeccull 2eHo8 y
aykapuom. Ponb xpomamuna @ pecynayuu pabomoi 2eHos. Perynsauns oOMEHHBIX MPOIEccoB B kieTke. KieroyHslii roMeocTas.

Bupycel — Hekierounele (OpMBI KM3HM M oOnuraTHble mnapasutbl. CTpoEHHE NPOCTHIX U CIIOXKHBIX BHUPYCOB,
perpoBupycoB, O6akrepuodaros. JKusuennviti yurxn JJHK-cooepocawux eupycos, PHK-codepacawux supycos, baxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, unmezpasa.

BupycHbie 3a00j1eBaHus YenoBeka, )KuBoTHbIX, pacternii. CITI]], COVID-19, connaiibHbie H MEIUIIMHCKHE TPOOICMBI.

Buoungopmamura: unmespayus u aunanus 6onvuwux maccugos («bigdatar) cmpyxkmypuvix 6uonocuueckux OaHHbIX.
Hanomexnonoauu 6 buonozuu u meduyune. [lpoepammupyemvie @yuxyuu 6eaxos. Cnocobvl 00cmaeku Iekapcme.

JdemoncTpauuun

IToptpetsi: H. K. Konbrios, JI. Y. IBaHOBCKUIA.

Tabnuup! u cxembr: «brocunres Oenkay, «['eHeTnueckuii Koy, «Bupyce», «bakreprodarm.

IIpakTuyeckas padora «Co3zgaHne MOAETH BHPYyCay.

Tema 8. ’KusHeHHBII IMKT KIETKH

Knerounslii 1Mk, ero mepuoabl M perymsius. Mutepdaza u muro3. OCoOSHHOCTH MPOLECCOB, MPOTEKAIONMX B
unrepdase. [loaroropka KIeTKH K AeneHu0. [IpecMHTeTn4ecKiid (IOCTMUTOTUYECKHUIT), CHHTETHUECKUHA U MOCTCUHTETHYECKUIN
(mpeMuToTHYECKHI) TIepUObl HHTEP(hA3bL.

Matpuunsiii cuate3 JHK — perumkanums. Ilpunmunsr permukampm JITHK: xoMIuieMeHTapHOCTD, MOTYKOHCEPBATHBHBIH
CHHTE3, aHTunapawienbHocTs. Mexanmsm permkanun JTHK. Xpomocomsr. Ctpoenme xpomocoM. Temomepsl M TeloMepasa.
XpOMOCOMHBIN HAaOOp KIETKH — KapHOTHIL. JIUTUIOMIHBIN M TaluIOWAHBI HAOOPBI XPOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
[TosoBBIE XPOMOCOMBI.

Henenne xieTku — Muto3. CTaauu MUTO3a M IPOUCXOMAIINE B HUX IpoLecchl. Tumbl MuTo3a. KapuokuHes U MUTOKMHES.
Buonornueckoe 3HaYeHNE MHUTO3A.

Perynsamus muroTndeckoro nukia kieTkd. [Iporpammupyemast kiieTodHas TuOeIh — aronTo3.

KnerouHoe spo, XpOMOCOMBI, (DYHKIIMOHAIBHAS TeHOMUKA. Mexanuszmvl npoaugepayuu, ouphepenyuposru, cmapenus u
eubenu kniemox. «Lugposas kiemxay — buoungopmamuyeckue mooeiu QYHKYUOHUPOBSAHUS KIEMKU.

JdemoncTpauumn

Tabmume! u cxeMbl: «KW3HEHHBIN UK KIETKIm», «MuTo3», «Ctpoerne xpomocom», «Permmukars JTHK.

ObopynoBaHne: CBETOBOH MHUKPOCKOI, MUKPOIIpenapatsl: «IMHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlaGopaTopHas pa6ota «lI3ydeHrne XxpoMOoCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlaGopaTopHas pa6ota «HaGmoneHre MUTO3a B KIIETKAX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MHKPOMpEIapaTax)y.

Tema 9. CTpoenue u pyHKIHM OPraHU3MOB

Buonornueckoe paznooOpasue opranm3mMoB. OIHOKIETOYHBIE, KOIOHHAIBHBIE, MHOTOKIETOUHBIE OPTaHI3MBIL.

OCo0EeHHOCTH CTPOCHHS W JKA3HEACATEIFHOCTH OIHOKICTOYHBIX OpraHm3MoB. bakrepnu, apxem, OMHOKIETOUHBIE TPHOBL,
OTHOKIIETOYHBIE BOJOPOCIH, JpYyrue MpOTHCTHL. KomoHNamsHBIE OpTaHI3MBL.

B3anMocBsI3p 4acTeld MHOTOKJIETOUHOTO OpTraHu3Ma. TKaHH, OpraHbl M CHCTeMBI opraHoB. OpraHn3M Kak €IUHOE IeNToe.
T'omeocras.

Txanu pacrernii. TUIIBI paCTUTENBHBIX TKaHEW: 0O0pa3oBaTeNbHAs, MOKPOBHAS, TPOBOMSAIIAS, OCHOBHAS, MEXaHMYECKAs.
OcoOeHHOCTH CTpOeHHs, QYHKIMI U PACIIONOKEHHS TKaHEH B OpraHax pacTeHHUH.

TkaHM >KMBOTHBIX W 4YeNOBEKA. THIBI >KMBOTHBIX TKaHEW: SIHUTENHANbHAS, COSIMHHUTENbHAS, MBbIIICYHAs, HEpBHas.
OcobeHHOCTH CcTpOeHHs, QYHKIUI 1 pACTIONOKEHHS TKaHEel B OpraHax *XMBOTHBIX U YeJIOBEKa.

Opransl. BereratuBHble W TreHepaTUBHBIE OpraHbl pacTeHHH. OpraHbl M CHUCTEMBl OPTaHOB JXMBOTHBIX M YEJIOBEKa.
@DyHKIUHM OPraHOB M CHCTEM OPTaHOB.



Omnopa Ttena opranusmoB. Kapkac pacrenuil. CkeneTsl OQHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHbId 1
BHYTpeHHUH ckeneT. CTpoeHne U TUIIBI COEIUNHEHHS KOCTEN.

JIBiKeHHe OpraHn3MOB. J[BIDKEHHE OJHOKJIETOYHBIX OpPTaHM3MOB: aMEOOHIIHOE, >KI'YTHKOBOE, pecHHYHoe. JIBrkeHHe
MHOTOKJIETOYHBIX PACTEHUI: TPONM3MBI M HACTUU. [IBH)KEHHE MHOIOKJIETOUYHBIX XKMBOTHBIX U YENIOBEKA: MBIIIEYHAs CUCTEMA.
Peduexc. CkeneTHpie MBIIIIBI U UX padoTa.

IIutanue opranusmoB. IlormomieHre BOXBI, YIVIEKUCIOrO Ta3a M MUHEPAIBHBIX BeleCTB pacTeHusMH. [lutanue
JKUBOTHBIX. BHYTpHUIIOIOCTHOE M  BHYTPUKJIETOYHOE mnuiieBapeHue. [luTaHume TMO3BOHOUHBIX JKHMBOTHBIX. OTAensl
MUILEBAapPUTENILHOIO TpakTa. [IuieBaputenbHble xenes3sl. [IuieBapuTenbHas cucreMa 4enoBeka.

Jpixanue oprann3MoB. [[pixanue pactenuid. Jlpixanue xuBoTHBIX. [Iuddy3us razos yepes noBepxHOCTH KileTKH. KoxkHOe
npixaHue. JlpixarenbHasi moBepxHOCTh. JKabOepHoe M Jn€rovyHoe JpIxaHue. JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKA.
OBONIOLIMOHHOE YCIIOXKHEHHUE CTPOEHUS JIETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa deloBeKa. MexaHu3Mm
BEHTWIIILMH JIETKUX Y TITUI] U MIIEKONUTAOMMX. Peryssuus neixanus. JlpixarensHple 00bEMBI.

TpaHcHoOpT BelecTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BEleCTB y XKUBOTHBIX. KpoBeHOCHas
cucteMa u e€ opranbsl. KpoBeHOCHas cucreMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepliie, KPOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpamieHus. DBOMIOMMOHHBIE YCIOXKHEHHs CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBHIX. Pabora
cepala u e€ peryssius.

Beinenenue y opranusmoB. Brinenenue y pacteHuid. Boinenenue y kuBOTHbIX. CokpaTutenbHble Bakyonu. Oprassl
BbIenenust. DunbTpanys, cekpenys 1 o0paTHOE BCachblBaHHE KaK MEXaHM3MbI paboThl OpraHoB BbizeneHus. CBs3b MOJOCTH Tena
C KpOBEHOCHOW M BBIACIMTENBHONW cUCTeMaMu. BpljeneHue y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u
¢yHkonnpoBanue HeppoHa. OOpa3oBaHNE MOYH y YEIIOBEKA.

3ammra y OpraHm3MoB. 3allMTa Y OJHOKJIETOYHBIX opraHu3MoB. CIOpbl OakTepwid W IMCTHI MPOCTEHINNX. 3aluTa y
MHOTOKJIeTOUHBIX pacTeHuil. Kyrukyna. CpeacTsa macCHBHON M XUMHUYECKOH 3aIUThl. DUTOHINIBL.

3ammra y MHOTOKJIETOYHBIX XHMBOTHBIX. [TOKpOBBI M MX MpPOW3BOJHBIC. 3allUTa OopraHu3Ma OT Oojne3Heil. MMmyHHas
cucTeMa 4esoBeka. KIleToWHbIH M r'yMOpalibHbIH MMMYHHUTET. Bpoka€HHBIH M nproOpeTEHHBIN crielnpruuecKuii UMMYHUTET.
Teopust kionanbHo-cenektuBHoro ummynurera (I1. Dpnux, . M. beprer, C. Tonerasa). BocnanuTenbHble OTBETH OPraHU3MOB.
Ponb BpoxIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00/IeBaHUM.

Pazipa)xuMoCTb U peryJisiuus y OpraHu3MoB. PazapaskuMocTh y OJHOKIIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxuMocTs
U PEryJsilus y pacTeHui. POCTOBBIE BEIIECTBA U UX 3HAYEHHE.

HepsHas cuctema u peheKTopHas peryssinus y 5KUBOTHBIX. HepBHas cuctema 1 €€ oTaensl. DBOMIONMOHHOE YCIOKHEHHE
CTPOCHHS HEPBHOW CHCTEMBI Y )KMBOTHBIX. OTZIENBI TOJIOBHOTO MO3ra II03BOHOYHBIX JKMBOTHBIX. Peduiekc u pedexropHas myra.
Be3ycnoBHbIE U yCIIOBHBIE PE(IIEKCHI.

I'ymopanpHast perymsauust ¥ SHIOKPUHHAs CHUCTEMa >KMBOTHBIX U dYejoBeka. JKeye3bl HIOKPHMHHON CHCTEMBI M HX
ropMmoHbl. /lelicTBue ropMOHOB. B3anuMocBs3b HEPBHOI U SHIOKPUHHOM cucteM. [ nnoraisamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: W. I1. ITaBnos.

Tabnuupr n cxembl: «OJHOKIETOYHBIE BOJOPOCIW», «MHOTOKIETOuHble Bogopociny, «bakrepum», «lIpocreiimmey,
«Oprassl IIBETKOBBIX pacTeHHH», «CHCTEMbI OPraHOB MO3BOHOUYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», « TkaHu
pacrenuit», «KopHeBbie cucrembl», «Ctpoenue credis», «CTpoeHHe JTUCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKener
yeoBekay», «llumeBapurensHas cuctema», «KpoBeHocHas cucremay, «JlpixaTenbHasi cucrema», «HepsHas cuctemay, «Koxay,
«MplieuHast cucrteMa», «BbigenuntenbHas cuctema», «OHIOKpHUHHAs cuctema», «CTpoeHue MbIIb», «MMyHHTETY,
«KumeunomnosnoctHsle», «CxeMa MUTaHUsS pacTeHHn», « KpOBEHOCHBIE CHCTEMbI TO3BOHOYHBIX KHBOTHBIX», «CTpOEHHE TUAPBDY,
«Ctpoenue miaHapumn», «BHyTpeHHEee cTpoeHune noxaeBoro uepss», «HepsHas cuctema peid», «HepBHas cucrema JIATYIIKID,
«HepBHas cucrema mpecMmbIkaromuxcs», «HepBHas cucrema ntuny, «HepBHasg cuctema miuekonuraromux», «HepBHas cucrema
yesoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENapaTsl OAHOKIETOYHBIX OpPraHM3MOB, MHUKpPONpPENapaTbl TKaHEH,
PaKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMH HACEKOMBIX, WITIOKOXKHX, XKHMBbIE 3K3EMIUIIPbl KOMHATHBIX PACTEHUH, repOapuu pacTeHUH
Pa3HBIX OTHENIOB, BIAKHBIC MPENapaThl KMBOTHBIX, CKENETHI MMO3BOHOYHBIX, KOMJIEKIIMH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET
YeJ0BeKa, 000pyAOBaHNE AJISI JEMOHCTPAIMH TIOYBEHHOT'O M BO3AYIIHOTO MUTAHMS PACTEHUH, PACIIEIUIEHHs KpaxMaya U OelIKoB
IOA eHcTBHEM (hepMEHTOB, 000PYIOBaHHE TS JEMOHCTPALNH OTBITOB 110 H3MEPEHHIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXATENbHBIX IBHXEHUIN, MOJENIN TOIOBHOTO MO3Ta Pa3IMYHBIX >KHBOTHBIX.

JlaGopaTopHasn paGota «lI3ydeHne TKaHel pacTeHHUID.

JlaGopaTopHasn padota «lI3ydeHne TKaHeH JKUBOTHBIX).

JlaGopaTopHasi paboTa «/3ydeHne OpraHOB IIBETKOBOTO PACTEHH.

Tema 10. PazMHo:keHHe U pa3BUTHE OPTAaHU3MOB

@opMBl pa3MHOXKEHHSI OPTaHM3MOB: Oecronoe (BKIIOYasl BEreTaTHBHOE) M MOIOBOE. Buapl Oecrmonoro pasMHOXKEHUS:
TIOYKOBaHKE, CIOPYIISIINS, (pparMeHTanus, KIOHHPOBAHHE.

[TonoBoe pasmuoxkenue. IlomoBble KiIeTKH, WM ramersl. Meio3. Craanm meiio3a. [loBeneHne xpomocom B Meio3e.
Kpoccunrosep. bronorudeckuii cCMbICIT Me03a U IOJIOBOro mpornecca. Melo3 1 ero MecTo B JKU3HEHHOM LIUKJIE OPTaHU3MOB.



[IpenzapoapimieBoe pazsutre. 'ameroreHes y >kuBoTHBIX. [TomoBeie xene3bl. OOpa3oBaHHUE U pa3BUTHE ITOJIOBBIX KIIETOK.
CrnepMatorenes u ooreses. CTpoeHHE MONOBBIX KIIETOK.

OmionoTBOpeHne W SMOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHUS: HapyXKHOE, BHYTPEHHEE.
[TapreHorenes.

WamuBuayansHOE pa3BHTHE OPraHM3MOB (OHTOTEHE3). DMOPHONOrHs — HayKa O Pa3BUTUHM OpraHu3MoB. Mopgozenes —
00Ha U3 21asHbIx npobaem sImbpuonoeuu. Konyenyus mopgoeeros u modenu mopgozenesa. Cramum SMOpHOTreHe3a KUBOTHBIX (Ha
npuMepe narymku). [Ipodienue. Turel npoOieHus. Jemepmunuposantoe u HedepMUHUpo8anHoe opobdnenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTH IPOOJIEHHST MIICKOIMHMTAIOIINX. 3apOJIBbIIIEBbIe JINCTKU (racTpyisnus). 3aKkiajka OpraHOB W TKaHEH W3
3apOABIIIEBIX JIUCTKOB. B3anMHOe BIHMSHUE YacTel pa3BUBAIOLIErOCs 3apojbiia (SMOpHOHATbHAS MHIAYKIMS). 3aKiajka IiaHa
CTPOEHHUS KUBOTHOT'O KaK pe3y/bTaT HepapXHUYECKUX B3aUMOJCHCTBUII reHoB. BiusHue Ha SMOpHOHANIBHOE Pa3BUTHE PA3TUUHBIX
(haKTOpOB OKpYKaIOMIEH Cpebl.

Poct u pasBurue xuBoTHBIX. [TocTamOpnonansHelii nepuoa. [Ipsmoe u Henpsimoe pasButue. Passutue ¢ Mmeramopdozom y
0EeCII03BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX. bronornieckoe 3Ha4eHUE MPSMOT0 M HETIPSIMOT'O Pa3BUTHS, UX PACIPOCTPAHEHHUE B
nipupoze. Turbl pocra XUBOTHBIX. DaKTOPHI PETYISIIMK POCTa )KUBOTHBIX U yenoBeka. CTaquu MocTIMOPHOHATIBHOTO PA3BUTHS Y
JKMBOTHBIX U 4esoBeka. [lepronbl oHTOreHe3a yenobeka. CTapeHHe 1 CMepPTh Kak OMOIOrHYeCKUe TIPOLECCHI.

PasmHOxeHue u pa3zButue pacrenuil. ['amerodut u ciopodur. Meiio3 B KH3HEHHOM 1HKJIE pacTeHuil. OOpa3oBaHue cIIop
B mporecce Meioza. ['amerorene3 y pactenuid. OIUIOJOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BoiHOE
OILUIOIOTBOPEHHUE Y BETKOBBIX pacTeHnid. OOpa3oBaHKe U Pa3BUTHE CEMEHH.

MexaHU3MBI PErYIALUN OHTOT€He3a y PACTEHUH U KUBOTHBIX.

JeMoHcTpanuu

Ioptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuupt  u cxembl: «BereratmBHoe pasmHOxeHue», «Tumel —Oecronoro  pasMHOXKeHHs», «Pa3sMHOXeHHe
XJIAMHJIOMOHAIbI, «Pa3MHOXeHUE 3BIJIeHb, «Pa3zMHOXeHHE TUAph», «Mehosdy, «XpomocoMb», «I ametorenes», «CtpoeHue
SHULEKTIETKA W crepMmaTo3onaay, «OCHOBHBIE cTajuu OHToreHezay, «lIpsiMoe m Hempsimoe pasButhe», «Pa3Butue manckoro
Kykan, «Pa3Butne capaHum», «Pa3Butne IATYIIKN», «J[BOWHOE OIUIONOTBOPEHHE Y IIBETKOBBIX pacTeHuih», «CTpoeHHe ceMsH
OJTHOJIOIBHBIX U ABYAONBHBIX PACTCHUIY, « ) KM3HEHHBIN ITUKJI MOPCKON KammycThl», « KU3HEHHBIH UK MXay, « KU3HEHHBIN UK
HanopOTHUKAY, «KM3HEHHBII LIKI COCHBD.

OOGopynoBaHue: CBETOBOI MHKPOCKOI, MHKPONpENapaThl SHMIEKIETOK M CHepMaTo30MI0B, Momenb «llukn pa3BuTHS
JISTYHIKID.

JlaGopaTopHast paboTa «/3ydeHue cTpoeHHs MOJMOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIPENapaTax».

IIpakTHyeckast padora «BblsiBlIeHNE IPU3HAKOB CXOJCTBA 3aPO/IbIIIEH MO3BOHOYHBIX )KUBOTHBIX).

JlaGopatopHast pabota «CTpoeHUE OPraHOB Pa3MHOKCHUSI BHICILIMX PACTCHUI».

Tema 11. I'eHeTnka — Hayka 0 HACJIeCTBEHHOCTH M M3MEHYNBOCTH OPraHU3MOB

Hctopus craHOBICHHS M Pa3BUTUS TeHEeTHKH Kak Hayku. PabGoter I. Mengens, I'. me ®pwusa, T. Moprana. Pons
OTE€YEeCTBEHHBIX Yy4€HBIX B pa3Butum reHeruku. Paborer H. K. Kombmosa, H. WM. Basunoa, A. H. benozepckoro, I'. .
Kapreuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T'€HETHYECKHE IIOHSITUS W CHUMBOJBL. | OMOJOTHMYHBIE XPOMOCOMBI, aJUICIBHBIC TEHbI, aJbTEPHATHBHBIC
NPU3HAKY, HOMHUHAHTHBIA W PELECCHBHBIA NMPU3HAK, TOMO3UIOTA, ETEPO3UIOTa, YMCTAs JHMHHA, THOPUABI, TEHOTUII, (EHOTHUIL
OCHOBHBIE METO/IbI TEHETUKH: THOPUIOIOTHYECKUH, INTOIOTMYECKIH, MOJIEKY/IIPHO-TeHETHIECKHH.

JdemoncTpanuu

Hoptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H. Benozepckuit, I'. JI. Kapneuenko,
10. A. ®ununuenxo, H. B. Tumodeen-Pecosckuii.

Tabnus! 1 cxeMbl: «MeToasl TeHETHKNY», «CXEMbI CKPEIINBaHU.

JlaGopaTopHas padota «po3odpuna kak 00bEKT TEHETUIECKUX HCCIEIOBAHUI.

Tema 12. 3aK0oHOMePHOCTH HaCJIeICTBEHHOCTH

Monorubpunaoe ckpenuBanue. IlepBerii 3axkoH MeHaenss — 3aKOH €IMHOOOpasws THOPHIOB IIEPBOrO IOKOJICHUS.
IIpaBuno nomuHupoBaHus. Bropoil 3akoH MeHzaenss — 3akoH pacuielyieHus NpU3HaKkoB. LlUTonormyeckue OCHOBBI
MOHOTHOPHTHOTO CKPEIIMBaHMSA. [ MITOTE3a YHUCTOTHI raMeET.

AHanuzupyouee ckpemuBanue. [IpoMeXyTOUHbIN XapakTep HaciedoBaHus. PaclierieHne NMpU3HAKOB IMPHU HETOIHOM
JOMHWHHUPOBaHHH.

JurubpumHoe ckpemmBanue. TpeTuii 3akoH MeHmens — 3aKOH He3aBUCHMOT0 HaCIIeIOBaHMS PpHU3HAKOB. L{uTonornaeckue
OCHOBBI AUTHOPHUIHOTO CKPEIINBAHHS.

CueruteHHoe HacnenoBanue npusHakoB. Pabotsr T. Moprana. CrenieHHOe HaclIe0BaHNE TEHOB, HapyIIEHHE CIETICHUS
MEXIy TeHaMH. XpOMOCOMHAsI TEOPHS HACIEACTBCHHOCTH.

I'enetka moma. XpOMOCOMHBIM MEXaHU3M ONpEAENCHUs Mona. AyTOCOMBI M IOJIOBBIE XpOMOCOMBL I'oMoraMmeTHslil u
reTeporaMeTHsI moi. I'eHeTuueckas CTpyKTypa MOJIOBBIX XpoMocoM. HaciienoBaHue NprU3HAKOB, CHEMIEHHBIX C ITOJIOM.

l'enotnn kak menoctHast cucrema. [limeforponuss — MHOXECTBEHHOE MAEHCTBHME TeHAa. MHOXECTBEHHBIM aJUIeNU3M.
Bzanmopeiictue HeamtensHbIX TeHOB. KoMiuiemenTapHocTs. Onmcras. [loaumepust.



I'eHeTHuecKuii KOHTPOJIb PA3BUTHSI PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKKe (DPU3HOJIOrMYECKUX MPOILIECCOB, TIOBEICHUS
W KOTHUTUBHBIX (QyHKOWH. ['eHeTHMYeckne MeXaHM3MBl CHMOHMOreHe3a, MEXaHHW3MBI B3aMMOJCHCTBHUS «XO3WH — TApasHT» H
«XO35MH — MUKpoOHnoM». ['eHeTHUeckre actieKThl KOHTPOJIS M N3MEHEHHS HacleJCTBEHHOW MH(OpMaliH B TIOKOJICHHUSAX KIETOK U
OpPTraHU3MOB.

JeMoHcTpanuu

Ioptpetsr: I'. Mennens, T. Mopras.

Tabmuper u cxembl: «[lepBelii u BTOpoil 3akoHBI MeHnems», «Tpernit 3akoH MeHnens», «AHaIH3HUpYIOLIEe
ckpemmBanue», «HemonHoe nomuHUpoBaHue», «CIEINICHHOE HacjeJOBaHWE NPU3HAKOB Y Apo30¢uibl», «[eHeTnka momay,
«Kapuorun dyenoseka», «Kapuorun nposodpmier, «Kapuorunm nTumbDy, «MHOXKECTBEHHBIH aiuienu3My», «B3ammoneiictBue
TEHOBY.

OOopynoBaHue: MOJETb Uil JEMOHCTPALMH 3aKOHOB €IMHOO00pa3usi TMOpPHUIIOB TEPBOTO IOKOJEHUS M pacHICIUICHUs
MIPU3HAKOB, MOJENb [UId JEMOHCTpAallMMd 3aKOHa HE3aBHCHUMOIO HACIIE€AOBAaHUS IPU3HAKOB, MOAETb AN JEMOHCTpaluu
CIIETUIEHHOT'O HACJIEA0BaHNUs IPU3HAKOB, CBETOBONH MHKPOCKOI, MUKpoIIpenapar: «Jpozodumay.

IIpaxkTuyeckast padora «l13ydeHre pe3yIpTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y JPO30(HIB.

IIpakTuyeckast pagora «l13ydyeHne pe3yabTaTOB AUTUHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYHBOCTH

BzanmopeiictBue reHotuna u cpensl npu QGopmupoBaHuM (eHoTHna. V3MeH4YMBOCTH TpH3HAKOB. KauecTBeHHBIE WU
KOJINYECTBEHHbIE MPU3HAKU. BUbI N3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.

MopaudukanuoHHas U3MEHIMBOCTb. Ponb cpenpl B (hopMupoBaHuHM MoaudUKaMOHHON M3MeHunBocTH. HopMma peakimu
npu3Haka. BapuannoHssii psii u BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MoAM(UKAIIMOHHON U3MEHYNBOCTH.

I'eHoTunmueckas m3MeH4HMBOCTh. CBOMCTBA T'€HOTUINYECKOM M3MEHYMBOCTH. BHIBI T€HOTUNMHUECKOW HM3MEHYMBOCTH:
KOM6I/IHaTI/IBHaﬂ, MYTalluOHHas.

KomOuHaTuBHAasE W3MEHYMBOCT. Mei03 ¥ TONOBOI Mpolecc — OCHOBA KOMOWHATHBHOW HM3MEHYMBOCTH. Poib
KOMOWHATUBHOIM N3MEHYMBOCTH B CO3[JAHUH T'€HETUYECKOT0 Pa3HOOOpasus B Mpe/eNax OHOro BUJA.

MyraIlI/IOHHaSI N3MCEHYUBOCTD. BI/I)II)I MyTaLIHﬁI I'C€HHbBIC, XPOMOCOMHBIC, TCHOMHBIC. CIHOHTaHHEIE U UHAYIHUPOBAHHBIC
MyTaluu. H}]CpHBIC U MATOIUIa3MaTHYCCKHUE MYTallUuu. CoMaTHYECKHE U ITOJIOBBIE MYyTalyu. HpI/I‘II/IHI)I BO3HHUKHOBCHUA MyTaHHﬁ.
MyTareHsl ¥ UX BIUSHHE HAa OPTraHU3MBL. 3aKOHOMEPHOCTH MYTALMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacneacTBeHHOH n3menunBocty (H.W. BaBuiios). BHesnepHas H3MEHYHBOCTh U HACIEICTBEHHOCTb.

Onucenemuxa u dNUEHOMUKA, POTb INUSCHEMUYECKUX PAKMOPO8 8 HACIe008AHUU U USMEHUUBOCHU (EeHOMUNUYECKUX
NPU3HAKO8 ) OP2AHUIMOE.

JdemoHcTpanmnu

IToprpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuuel 1 cxemsl: «Bugsl n3menunBocti», «MoauduKanoHHas M3MEHYMBOCTEY, «KoMOMHATHBHAS U3MEHUHBOCTHY,
«Meiio3», «OrmionoTBopeHue», «I eHeTn4ecKre 3a00JIeBaHuUs YeNoBeKa», « BUIbl MyTanuii».

OOopynoBaHue: KHUBbIe M TepOapHbIE 3K3EMIUIIPbI KOMHATHBIX pPACTeHHH, pHCYHKH ((ororpaduu) >KUBOTHBIX C
Pa3IUYHBIMHU BUAAMH U3MEHYHUBOCTH.

JlaGoparopHasti paGora «lccnemoBaHne 3aKOHOMEpHOCTEH MOAM(MUKAIMOHHOW W3MeHYMBOCTH. [locTpoeHue
BAPUALIMOHHOIO psAJla ¥ BAPUALIMOHHON KPUBOI».

IIpakTuyeckasi pagora «Myranuu y 1po30(uiibl (Ha TOTOBBIX MHKPOIPENapaTax)y.

Tema 14. I'eHeTnka 4esoBeka

Kapuorun uenoseka. MexIyHaponHas NporpamMma HCCIEAOBaHMS I'€HOMa deloBeKa. MeToasl W3YdEeHUs] T'€HETHKU
YeJI0BEKA: T'eHEAJOTNYECKUH, OIM3HEIOBBIH, IUTOI€HETHIECKUH, TTOMYIISMOHHO-CTATUCTUUECKUH, MOJICKYIISIPHO-T€HETHIECKHUH.
CoBpeMeHHOE Ompe/ie/ieHHe IeHOTUIIA: TOJHOT€HOMHOE CEKBCHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoinsio II1P-
aHanm3a. HacnencrBeHHble 3a0oneBaHus 4eaoBeKa. | eHHbIE M XpPOMOCOMHBIE OONE3HM 4YelOoBEKa. BONE3HM ¢ HacleICTBEHHOM
MIPEAPACHIONOKEHHOCThI0. 3HAYEHHE MEIUIMHCKOM TEHETHKH B MPENOTBPAIIECHWM M JICUCHWH TCHETHYECKHX 3a00NeBaHUI
YeJoBeKa. MEeIUKO-TeHETHUECKOe KOHCYNbTHpoBaHHE. CTBONOBBIE KIETKH. lIOHATHE «TEHETHYECKOro TIpy3a». OTHUECKHE
ACIIEKThI NCCIIENOBAaHUN B 00IACTH PENaKTHPOBAHMS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckne (pakTOpbl MOBBIIEHHOW YYBCTBUTEIBHOCTH YENOBEKa K (DU3MUECKOMY M XUMHUIECKOMY 3arps3HEHHIO
OKpyXaromiei cpezpl. ['eHeTHueckas mpeIpacnoNokKeHHOCTh YeOBeKa K MaTOMOTHsM.

JdemoncTpauuun

Tabmumpe! n cxemsl: «Kapuotnn denoBeka», «MeTonsl M3ydeHHs TeHETHKH deloBekay, «['eHermueckne 3a0oneBaHMsA
YEJIOBEKa».

IIpakTnyeckas padora «CocTaBieHHE U aHAIH3 POAOCIOBHOM».

Tema 15. Cenekuusi OpraHu3MoB

JloMecTKamusi ¥ CeNeKIUsA. 3apoXKICHHE CceleKnuu W gomectukanuu. Ydenme H. WM. BasumoBa o ILlenTtpax
MIPOMCXOXKAECHUS M MHOT000pasnsi KyJAbTYPHBIX pacTeHHi. Poib ceneknum B CO3aHWU COPTOB PACTEHHH M TIOpOJ] KMBOTHBIX.
Coprt, moposa, mramMM. 3aKOH TOMOJIOTHYECKHX PSIOB B HacieACTBEHHOW m3MeHunBoctH H. 1. BaBmiioBa, ero 3Hauenue s
CEJIeKIIMOHHOHN paboTHI.



Meroap! ceneKnMoHHON padoTsl. McKyccTBEHHBIM OTOOp: MAaccoBBIM M WHIMBHAYaJIbHBIM. JTambl KOMOMHAIIMOHHOW
ceneknyy. VcnpITanue npousBoanTeNe 1mo moroMcTBy. OTOOp 10 TEHOTHITY C TOMOLIBIO OIIEHKH (PeHOTHIIA TOTOMCTBA U 0TOOP
10 TEHOTHITy ¢ omouibto ananusza JJTHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO CeJIEKIIMOHHOM paOoThl. PananioHHbI 1 XUMUYECKUH MyTareHe3 Kak HCTOUHHK
MyTalnuil y KynbTypHBIX ()OpM oprann3MoB. Mcronp3oBaHne reHOMHOTO pelakTHpOBaHU M MeTo10B pekoMOnHaHTHBIX JIHK mist
TIOTYYeHHsT ICXOTHOTO MaTepHaa JJIsl CeNIeKINH.

[Monmyuenne mnonumionnoB. BryTpuBumoBas rulOpuan3aiys. BiIM3KOpoACTBEHHOE CKpelIWBaHWE, WM HWHOPUAWHT.
HepoxncrBenHoe ckpemmBaHue, WM ayrOpunuHr. ['erepo3uc W ero NpUYMHEL lIcmonb30BaHWE reTepo3rca B CENEKIUH.
Otnanénnas rudpunuzanus. [Ipeogonenne Gecrutous MEKBUIOBBIX THOPUIOB. JIOCTIDKEHUS CENIEKIIMN PAaCTEHUI U JKUBOTHBIX.
«3enénas pesomoyusy.

CoxpaHeHHe M HM3Yy4eHHE I'€HETHYECKHMX PECYpCOB KYJIbTYPHBIX PAaCTEHHH M WX AWKUX POJUYEH JJIsI CO3NaHMS HOBBIX
COpPTOB M THOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yueHue, cOXpaweHue U YNPAGICHUE 2eHeMUYeCKUMU pecypcamu
CeNbCKOXO3ANUCMBEHHBIX U NPOMBICIIO8bIX HCUBOMHBIX 8 YETAIX YVIYYWEHUS CYWEeCMEYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U
KpOCcos, 68 Mom yucie ¢ NPUMEHEHUEM COBDEMEHHbIX MEemo008 HAYUHBIX UCCIe008aHUL, Nepedosbix uoel U NepcnekmueHbIX
MexHoN02Ul.

JeMoHcTpanuu

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykesinenxo, b. JI. Actaypos, H. bopnoyr, J. K.
Bbenses.

Tabnuup! 1 cxeMbl: «LleHTpBI TPOUCXOXKICHUST U MHOI000pa3us KYJIbTYPHBIX PACTEHHI», «3aKOH TOMOJIOTHYECKUX PSIJIOB
B HACJIEJCTBEHHON M3MEHUMBOCTHY», «MeToabl cenekimmy, «Otnanénnas ruopuauzanus», «MyrareHes».

JladopaTopHasi pa6ora «/3ydeHre cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ TOMAIIHUX YKUBOTHBIX).

JlaGopaTopHas padota «lI3ydeHre METOIOB CeNeKINH PACTCHUI.

IIpakTHyeckast padora «IIpuBuBKa pacTeHH».

Ikcekypeusi «OCHOBHBIE METOABI M JOCTIKEHMS CEJIEKIIMH PAcTeHHM U JKMBOTHBIX (HA CENEKIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (hepMy, COPTOUCIIBITATEIBHBIA YYacTOK, B TEIUIMYHOE XO35HCTBO, B JJAOOPATOPHIO arpOyHUBEPCUTETA MM HAYIHOT'O
LICHTPA)».

Tema 16. BuoTexXHOI0rUsI M CHHTETHYECKAsT OMOJIOTHS

OOBEKTHI, UCHOb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBbIE KYJIBTYPBI, MUKPOOPTaHU3MBI, HX XapaKTEPUCTHKA.
TpamuuuonHas OMOTEXHOJOTHS: XJieOOIedeHHe, MOTyYeHHEe KHCIOMOJIOYHBIX MPOIYKTOB, BHHOAENHE. MHUKpOOHOIOrHuecKui
cuHTe3. OOBEKTHl MUKPOOHOIOTHYECKUX TEXHOIOrMH. [Ipon3BoacTBo Oenka, aMUHOKUCIOT M BUTAMHUHOB.

Co3aHue TEXHOJIOTMH M HMHCTPYMEHTOB LIEJICHANIPABICHHOTO H3MEHEHHs M KOHCTPYHPOBAHUS TI'€HOMOB C IIEJIbIO
MOJTy4YEHHs] OPraHU3MOB M MX KOMIIOHEHTOB, COAEPIKAIINX HE BCTPEYAIOINECs B IPUPOAe OMOCHHTETHYECKUE ITyTH.

Kierounas umxenepus. MeTonsl KynbTyphl KJIETOK M TKaHeW pacTeHHMi W >kMBOTHBIX. KpuoGanku. Comarnueckas
ruOpuAn3aIus U coMaTUYecKui sMOpuoreHes. Mcnons3oBaHne TalsionioB B CENEKUUH pacTeHUH. [lonyuenue MOHOKIOHATbHbIX
anmumen. Hcnonv3o6anue MOHOKIOHANbHBIX U NOAUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE.
PexoHCTpyKIMA AHIEKIETOK M KIOHHMPOBAaHHME KMBOTHBIX. METOJ TpaHCIUIAHTALUM A1ep KIETOK. lexnonocuu 0300poeneHus,
KYAbMUGUPOBAHUS U MUKPOKIOHATILHO20 PAZMHOICEHUS CENbCKOXO3AUCHEEHHBIX KYIbMYP.

XpoMocoMHasi W TeHHas HWHKeHepHs. VICKycCTBEHHBI CHHTE3 TIeHa WM KOHCTpyupoBaHue pekomOuHaHTHBIX JIHK.
Co30anue mpanczennvlx opeanusmos. JIOCTIKEHHUS U TEPCIEKTUBBl XPOMOCOMHON M TEHHON HHXEHEPUH. DKOJIOTMUYECKHE U
3TUYECKUE POOIJIEMBbI TCHHON MH)XEHEPUH.

MenuuuHckue OuorexHonoruu. [loctreHomuas iudposas menuiuna. [1[P-nuarHoctrka. MeTaOoNOMHBIN aHAMK3,
TEHOILICHTPUYECKUH aHaIW3 MPOTEOMa YENIOBEKAa JUIS OIEHKH COCTOSIHMS €ro 3/70pOBbs. MCIOIb30BaHME CTBOJNIOBBIX KIIETOK.
TaprerHas Tepanus paxa. 3D-OnoumkxeHepus Ui pa3paOboTKH (QyHIAMEHTAIBHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTHH, CO3IaHUs
KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJIOTHH TpEXMEpHOro OHOnpuHTHHTa U ckadonguHra Uil peleHus 3anad
MIEPCOHATM3UPOBAHHON MEINIMHBL.

Co3maHne BEKTOPHBIX BAaKIWH C IETbI0 00ecTiedeHrsI KOMOMHUPOBAaHHOM 3amUTH 0T Bo30ynuteneit OPBU, ycranoBnenue
MOJIEKYIISIPHBIX MexaHu3MoB (yHkunonupoBanuss PHK-comepkamux BHPYCOB, BBI3BIBAIOLIIMX 0CO0O ONAacHble 3a00NeBaHUS
YeJI0BEeKa U )KUBOTHBIX.

JdemoncTpauuun

Tabnumps! 1 cxemsl: «Vcnonp30BaHNe MUKPOOPTaHM3MOB B MPOMBIIIJIEHHOM MPONU3BOACTBEY, «KileTouHast HHXeHepHs»,
«['eHHAsT HHXKEHEPHS».

JlaGopaTopHasn paGota «lI3ydeHne 00beKTOB OHOTEXHOIOT HID).

IpakTuyeckast padora «IlomydeHne MOTOYHOKHUCIBIX IPOAYKTOBY.

Jkckypeusi «bHOTeXHONOrMS — Ba)KHEWINAs IPOW3BOIUTENFHAS CWJIA COBPEMEHHOCTH (Ha OHMOTEXHOJIOTHYECKOE
TIPON3BOJICTBO)».

11 KJIACC
Tema 1. 3apo:kaeHne u pa3BuTHe IBOTIONHOHHBIX NPeICTaABJeHU B OMOI0TrHU
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OomonuonHast Teopust Y. lapsunHa. IIpenmocsuiky BOSHUKHOBEHMS MapBUHM3MA. JKHM3HB M HaydHas AesTeabHOCTH Y.
JapsuHa.

JBwkymue cuisl SBodonuu BHAOB 1o Y. [lapBuHy (BBICOKass HWHTEHCHBHOCTH DPa3MHOXKEHHS OpPTaHM3MOB,
HacJIeJICTBEHHAs! N3MEHUYMBOCTh, OOpb0a 3a CyleCTBOBAaHHE, €CTECTBEHHBIM U NCKYCCTBEHHBIH 0TOOD).

Odopmitenne cunrerndeckoit Teopun sBomonuu (CTD). Helirpanbhas Teopust sBomory. CoBpeMeHHast 3BOJIIOLMOHHAS
Oronorus. 3HaYeHHe 3BOJIIOIIMOHHON TEOPHU B (JOPMHUPOBAHUHN €CTECTBEHHO-HAYYHOIH KapTHHBI MUDA.

JeMoHcTpanuu

Ioptpersr: Apucrorens, K. Jlunnelt, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, U. [lapsun, C. C. UerBepukos, U. .
Imansraysen, . Xonaenn, J. K. benses.

Tabmupr n cxemsl: «Cucrema sxuBod npupozasl (mo K. Jlunaero)», «JlectHuna xwuBbIX cymectB (mo Jlamapky)»,
«Mexann3Mm (popMHpOBaHUS TPUCTIOCOOIEHNH y pacTeHni 1 *KHUBOTHBIX (110 Jlamapky)», «KapTta-cxema Mapuipyra MmyTelmecTBUs
Y. MapBunay, «Haxonxu Y. [lapBuHay, «DopMbl 00pEOEI 3a cymecTBoBanue», «Ilopoas! roinyoei», «MHoroodpasue KyabTYpHBIX
¢dopm kamyctb», «[lopomsl mOMamHUX S>KHUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (mo Y. Jlapsumy)», «Cxema
COOTHOUIEHHS ABXXYIIMX CHJI ABOJIOIHUMY, «OCHOBHBIE TIOJIOKEHUSI CHHTETHYECKOH TEOPHH IBOJTIOLIHID).

Tema 2. MUKPO3BOTIOINSA U €€ Pe3yJIbTATHI

[Monynsauust kak syeMeHTapHas eauHHUNa dBomonui. COBpEeMEHHbIE METOJbl OLIEHKH T'€HETHYECKOro pa3HooOpasusi u
CTPYKTYpbI momyssiiyii. ViaMeHeHne reHo(OHIa TOMyIISIIMKA KaK 3JIeMEHTapHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH T€HETHYECKOro
paBHoBecus JIx. Xapau, B. Baiin6epra.

OnemeHTapHble (HaKTOPBI (IBMXKYIIME CUITBI) 3BOMOIMU. MyTanmoHHbIH nponecc. KomOnHaTHBHAS KI3MEHUMBOCTD. J{peid
TCHOB — CIIyJaliHbIe HEHATPABJICHHBIC U3MECHEHHS YacTOT ayuieiei B monymsauusax. D¢ ekt ocHoBarens. Dpgdexm 6ymoLiouno2o
eopnviiuka. CHUdICEHUE 2eHeMUYecK020 pa3Hooopasus. npudunsl u cieocmsus. Ilposenenue sghpexma opetigpa 2enos 6 borvuiux u
manvlx  nonyisyusx.  Mwurpaimu.  V3omsuus — nonmynsuuid:  reorpaduyeckass  (IPOCTPAHCTBEHHAs),  OHONOrHYecKas
(penpoayKTHUBHAS).

EcrecTBeHHblii oTOOp — Hampasistommii  Qaktop oBomouun. DOpMBI  €CTECTBEHHOro OTOOpa: JIBMXKYIIMH,
CTaOWIM3UPYIOLIUIA, pa3pbiBatolinii (nu3pynTuBHbI). [logoBoi orOop. Bo3HMKHOBEHHME M 3BOIIOIMS COLMAIBHOTO TOBEICHUS
JKHUBOTHBIX.

[TpucrocobeHHOCTh OPraHU3MOB KaK Pe3yJdbTaT MHUKPOIBONIOLUMH. BO3HMKHOBEHHE MPHUCIOCOOJIEHUIH y OpraHU3MOB.
ApoMopdo3bl M umuoazanrtaiud. IlpuMepsl TPHCHOCOOJCHWH Yy OpraHu3MoB: Mopdosorudeckue, (QU3nOoNOorniecKue,
OuoxuMuueckue, nopeaeHdeckue. OTHOCUTENBHOCTD IPHCIOCOOIEHHOCTH OPraHu3MOB.

Bupa, ero kpurepuu u crpykrypa. BumooOpa3oBanue Kak pe3yibTaT MHUKPOIBONIOUUH. M3omsius — Kiro4ueBoit (akTop
Bu000pa3oBanus. [1yTu u ciocoObl BUI00Opa3oBaHus: ajuionarpuyeckoe (reorpaguaeckoe), CUMIaTpUueckoe (IKOIOrHuecKoe),
«MTHOBEHHOE» (TIOJIMILIONIU3aLUS, THOPUIN3aLHs). JTUTeIbHOCTD YBOMIOLMOHHBIX IIPOLIECCOB.

MexaHu3Mbl (OPMHUPOBAHKS OUOIOTHYECKOT0 Pa3HOOOpa3HsL.

Posb 3BONIONMOHHON OMOJIOrMM B pa3pabOTKE Hay4HBIX METOJOB COXpaHEHWs Ouopa3sHooOpaszus. MHKpOIBOIIOIMS U
KOJBOJIIOIIMS TTAPA3UTOB M UX X03s51eB. MexaHu3Mbl (JOPMUPOBAHUSI YCTONYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu

Hoptpetsr: C. C. UerBepukos, 2. Maiip.

Tabmuue! u cxembl: «MyTaunoHHasE H3MEHYHUBOCTEY, «[lomynsaumonHas cTpykTypa Buaa», «Cxema NpOSBIICHUS 3aKOHA
Xapau—BaiinOepray, «/IBWKylpe CHIbI 3BOIIOIHMKY, «OJKOIOTMYECKash W30JMs HONYJSIUA CeBaHCKOH  (openny,
«["eorpaduyeckas M30ALMUS JIMCTBEHHMIBI CHOMPCKON W JINCTBEHHHLB! NaypcKoi», «llomynsMOHHBIE BOJHBI YHCIEHHOCTH
XHIIHUKOB U KepTB», «Cxema JEeHCTBUSI €CTECTBEHHOro oTOOpa», «®DopMbl GOphOBI 3a cyliecTBoBaHue», «HAyCTpHATBbHBIN
MenaHu3M», «OKuBble nckomaemble», «IIoKpOBHTENBCTBEHHAS OKpAcKa XHBOTHBIX», «lIpemympeskaaromas oKpacka KUBOTHBIX,
«Du3nonormyeckue amantanumy, «[IpucrnocoOIeHHOCTh OpPraHM3MOB W €€ OTHOCHTENBHOCTHY, «Kpurepmn Buma», «Bumsi-
nBoitHUKN», «CTpykTypa Buaa B mpupoae», «CrnocoObl BuaooOpa3oBanusy, «I'eorpaduyeckoe BupooOpa3oBaHue TPEX BHIOB
JAHBIIIEH», « IKOIIOTHIECKOe BUA000pa30BaHUe BUIOB CHHHUID, «llomummonasl pactenuin, «KamyctHo-penednsiii TnOpumy.

OOopynoBanue: repbapun pacTeHWH, KOUIEKIMM HACEKOMBIX, Yydela NTHI] M 3Bepell ¢ NpUMEpaMu pPa3IHIHBIX
MIPUCTIOCOONIEHNH, Yydena ITUIl U 3Bepei pa3HBIX BHIOB, IepOapuy pacTeHHi OMM3KUX BHIOB, 00pa30BAaBIIMXCS Pa3TUYHBIMH
croco0amu.

JlaGopaTopHas pa6oTa «BrIsiBICHNE N3MEHIUBOCTH Y OCOOEH OJJHOTO BUIA.

JlaGopaTopHasn padota «IIpucmocobieHns OpraHui3MOB 1 X OTHOCHUTEIhHAS [EIecO00Pa3HOCTEY.

JlaGopaTopHas pa6ota «CpaBHEHHE BHIOB TI0 MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoIIOUS U €€ Pe3yabTaThl

Meroap!l w3ydeHuss MakpodBomonuu. IlameoHTonmorndeckue MeTonsl M3ydeHHs sBomouuu. Ilepexomnsie ¢GopMBI U
(UITOreHETHYECKHE PSIBI OPTraHU3MOB.

Bbroreorpaduueckne Meromel wu3ydeHus oBomronmu. CpaBHeHue ¢uopbl W (ayHBl MaTepUKOB M OCTPOBOB.
Buoreorpadudeckue oomactu 3emin. Buabl-sHIEMUKN U PETAKTHL

OMOpPHONIOTNYECKHE M CPaBHUTEIHHO-MOP(OIOrHIECKHe METOIbl H3YYEHHs SBOJIONMH. | eHEeTHYeCKHe MEXaHU3MBI
SBOJIOLMH OHTOIE€HE3a W TOSIBJICHUS SBOJIONMOHHBIX HOBIIECTB. | OMONOTHMYHBIE M aHAJOTMYHBIE OpraHbl. PymuMeHTapHBIE
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OpraHbl W aTaBU3MbL. MOJEKYISIpHO-TEHETHUECKHE, OMOXMMUYECKHME M MaTeMaTH4eCKHe METOIbl H3YYCHHUS OSBOJIOLHH.
I'omonornunsie reHsl. CoBpeMEHHbBIE METO/BI IIOCTPOCHUSI (DUITOTEHETHYECKUX AEPEBBEB.

XpOMOCOMHBIE MyTaIlMH U 3BOJIIOLUS T€HOMOB.

OOume 3akOHOMEpPHOCTH (TIpaBWIIa) ABOMIONUH. [lpunyun cmewnvt @ynxyuti. HeoOpaTUMOCTh 3BONIONWH. ATaNTHBHAS
paauanust. HepaBHOMEPHOCTb TEMIIOB 3BOJIFOLIUH.

JeMoHcTpanuu

IToptpetsr: K. M. bap, A. O. Koanesckuii, . Miomiep, 3. 'ekkensb.

Tabmupl 1 cxembl: «DUIOTEHETHUECKUN PsA JIOMAnN», «ApXEonTepukcey, «3Bepo3yobie smiepbl», «Creromedasn,
«Punnodute»y, «CemeHHble NaroOpoOTHUKW», «buoreorpaduyeckne 30HBI 3emun», «[peiid koHTHHEHTOBY», «PenuKTHY,
«HauanpHple cTaguy SMOpPHOHAIBHOTO PAa3BUTHSI TO3BOHOYHBIX JKUBOTHBIX», «l OMOJOTMYHBIE W aHAJOTMYHBIE OpPTaHbD»,
«PynuMeHTBI», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YelloBeKa W IMUMIIaH3e», «[ aBHbIE HaNpaBIeHUS 3BOIIONUN», «O0mme
3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOopyznoBaHue: KONJIEKIWH, TepOapuu, MYISDKH HCKONAEMBIX OCTaTKOB OpPraHM3MOB, MYJSDKH TOMOJIOTHYHBIX,
AQHAJIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTABM3MOB, KOIJIEKIIMY HACEKOMBIX.

Tema 4. IIpoucxoxnenne U pa3BUTHe *KU3HA Ha 3eMuie

HayuHble THIOTE3BI NMPOMCXOXKICHUSI XKM3HM Ha 3emuse. AOWoreHe3 W maHcnepmus. JlOHay4dHbIE NPECTABICHHS O
3apOXKJICHUH KHU3HU (KpealoHu3M). [ urnore3a MoCTOSHHOTO caMo3apOKAEeHUs )KM3HU U e€ onpoBepikeHue onbitamu @. Penu, JI.
Crnamnannany, JI. [Tacrepa. [IponucxoxkaeHne )KU3HA U aCTPOOHOIIOTHSI.

OcHOBHBIE 3Talbl HEOpraHW4Yeckod sBomoouuu. I[ImaHerapHas (reonorumyeckas) 3BOMIONMSA. XUMHYECKas SBOJIOLHS.
AOHOreHHBIN CHHTE3 OPraHUYeCKUX BellecTB 3 Heopranumdeckux. OnbiT C. Mummiepa u I'. FOpu. O0pa3oBaHue MOTMMEPOB U3
MoHoMepoB. KoarepBatHast rurniote3a A. . Onapuna, runoTe3a nepeuaHoro 0ynpoHa J[x. XonaeiHa, reHeTndeckas runoresa I
Ménnepa. Pudozumsl (T. Yek) u runoresa «mupa PHK» Y. I'mn6epra. dopmupoBanue MmeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

Hcropus 3emnu u Meronpl e€ wusydeHus. lckomaemble opraHudeckue OCTaTKH. I['€oXpoHONmoruss M €€ METOJBI.
OtHocuTenbHast U aOCOIOTHAS TEOXPOHOIOTHSL. | €0XPOHOIOrHYecKas IIKalla: S0HbI, 3PbI, IEPHO/BI, STIOXH.

HavanbHble STambl opraHnveckod 5Boirounuu. [losiBIieHHE ¥ DBONIONMS IIEPBBIX KJIETOK. OBONIOLUS METadoIM3Ma.
Bo3HukHOBeHHE mepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHbIE OHMOIUIEHKM Kak aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomartonuTtsl. [IpokapHOTHI U yKapHOTHI.

IMpoucxoxknenne  dykapuoT  (cUMOMOreHe3).  DBONIOLMOHHOE  INPOMCXOXKIEHHE  BUpPYcOB.  IIpomcxoxaeHue
MHOT'OKJIETOYHBIX OPIraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl SBOJIOLUM BBICHIMX pacTeHuid. OcHOBHbIE apoMopdo3bl pacTeHuid. BbIxon pacreHuil Ha cymry.
[losiBNEeHME CIIOPOBBIX pAaCTEHUM U 3aBoeBaHKE UMU cymin. CeMeHHbIe pacTeHus. [Iporcx oxeHre IIBETKOBBIX PACTCHUI.

OCHOBHBIE 3Talbl ABOJIOLMH >KUBOTHOrO MHpa. OCHOBHBIE apoMop(o3bl XKHMBOTHBIX. BeHnckas ¢ayna. KemOpwuiickuii
B3pBIB — TMOSABJIEGHHE COBPEMEHHBIX THUMOB. IlepBble XopnoBble XHMBOTHbIE. JKu3Hb B BOJE. OBOIIOIMSA MO3BOHOYHBIX.
[poucxoxnenne amudéOuii u pentmwimid. [IporcxokaeHHEe MIICKONUTAIONIMX W NTHL. [IpuHIMN KiroYeBoro apomopdosa.
OcBoeHue 6eCII03BOHOYHBIMH U [TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBute xu3HM Ha 3emile MO 3paM M IEpUOAaM: apxel, MpPOTepOo30i, Malieo30i, Me3030i, KaiHo30W. OOrmas
XapaKTepPUCTUKA KIMMaTa U TeoJorHyeckux nporeccos. [losBiaeHne u pacuBeT XapaKTepHbIX OpraHU3MOB. YTIeo0pa3oBaHUE: €ro
YCIIOBUS U BIIMSIHHE Ha Ta30BBIH COCTaB aTMOC(EpBHI.

MaccoBbsle BBIMHpPAHHSI — 3KOJOTMYECKHE KpU3UChl mpouuioro. IIpudmHBI M CIEACTBUS MAacCOBBIX BBIMHPaHUM.
CoBpeMEeHHBII HKOIOrMYeCcKHi KpH3HC, ero ocobeHHOCTH. [Ipobiema coxpanenust Gnopa3HooOpas3us Ha 3emiie.

CoBpeMeHHasi cuCTeMa OpraHuyeckoro mupa. [IpuHIMIEI KiaccuUKayu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKUE
TPYMIIbI OPTaHU3MOB.

JdemoncTpauumn

Hoptpersr: @. Penn, JI. Cnamnanmanu, JI. Ilactep, . . MeunmnkoB, A. U. Omapun, Ix. Xongeitn, I'. Mémnep, C.
Munep, I'. FOpm.

Tabmumer u cxemsl: «Cxema ombita @. Penm», «Cxema ompita JI. Ilactepa mo M3y4eHHIO CamMO3apOKICHHS >KU3HI,
«Cxema ompita C. Mumtepa, I'. FOpm», «OTtansl HeopraHmdeckoi 3Boironumy, «l eoxpoHomormueckas mkanay, «HauaiapHble
3Talbl OpraHWYecKoi sBomonum», «Cxema 00pa3oBaHUS SYKapHOT IMyTéM cuUMOHMOreHesay», «CucTema >XHBOW HPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PuHHOQUTE, «OIHOKIETOUHBIE BOAOPOCHH», «MHOTOKICTOUHBIE
Bozopocim», «Mxwm», «IlamoporHukm», «l omocemeHHble pacTeHUs», «OpraHsl IIBETKOBBIX pacTeHMiD», «Cxema pa3BUTHSA
YKUBOTHOT'O MHUPay», «KApoMop(o3bl KUBOTHEIX», «[Ipocreiimuey, «KumeunonomnoctHeiey, «IInockue depBm», «HIeHINCTOHOTHEY,
«Pr10BIY, «3emHOBOmHBIEY, «[Ipecmbikarommecs», «[Itumby, «Mnekonuratommey, «Pa3BUTHE XU3HH B apXeHCKOU 3pey,
«Pa3BUTHE XHU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTHE KU3HU B MAJEO30MCKON 3pe», «Pa3BUTHE KHU3HM B ME3030MCKON 3pey,
«Pa3BuTHE )XM3HU B KaltHO30MCKOM 3pey, «CoBpeMeHHas CHCTEMa OPTaHUIECKOT0 MUPaY.

OOopynoBanue: repOapuyl pacTeHUH pPa3IMYHBIX OTIETOB, KOJUICKIMHM HACEKOMBIX, BIIAXKHBIEC IIperapaThl XMBOTHBIX,
PAKOBHMHBI MOJUIIOCKOB, KOJJIEKIMHM WIJIOKOXHX, CKEJIEThl IMO3BOHOYHBIX >KMBOTHBIX, 4Yydela HOTHIl M 3BEpeil, KOJIEKINH
OKaMEHEJIOCTEN, MOIE3HBIX UCKOIAEMBIX, MYJISKH OPTaHUYECKHUX OCTaTKOB OPTraHU3MOB.

Buprtyanbnas JiabopaTtopHas padora «MozaenupoBanne onbToB Mumiepa—tOpu mo m3ydeHnio aOMOreHHOTO CHHTE3a
OpPTraHWYECKUX COeTUHEHHH B IEPBUYHON aTMochepe».
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JlaGopaTopHasi padoTa «/3ydeHue 1 ONHcaHUe UCKOMTAeMbIX OCTAaTKOB JIPEBHUX OPTaHH3MOBY.

IIpakTuyeckast padora «l13ydeHre 0cOOEHHOCTEH CTPOEHHS PACTEHUH PAa3HBIX OT/EIIOBY.

IIpakTuyeckast padora «l/3ydeHre 0cOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIponcxoxkneHne 4ea0BeKa — AaHTPONOTeHe3

Paznens! v 3a1aun aHTPONONIOr UK. METO/IbI aHTPOITONIOTHH.

CraHoBIIeHHUE TIPE/ICTABICHUH O IPONCXOXK/ICHUH YenoBeka. Pennrnosnusie Bo33penns. CoBpeMeHHbIE HayqdHBIE TEOPUH.

CxoncTBO 4enoBeka C KMBOTHBIMH. CHCTEMAaTHYECKOE MOJOXKEHHE dernoBeka. CBHICTENbCTBA CXOJACTBA 4YENOBEKa C
KMBOTHBIMH: CpPaBHHUTEIbHO-MOp(oIornieckrue, 3MOpHUOIOTHYEcKre, (PU3NONIOro-OMOXMMHUYECcKHe, MoBeAeHUYecKre. OTinnuns
YeJoBeKa OT JKMBOTHBIX. [IpAMOXOXIIEHHE W KOMIUIEKC CBSI3aHHBIX C HUM IIPH3HAKOB. Pa3BUTHE TOJOBHOIO MO3Tra M BTOPOH
CHUTHAJIBHOW CHCTEMBI.

HBwxymue cuibl  (paxkTopsl) aHTpONOreHe3a: OWoNornueckue, couuaibHble. COOTHOIIEHHWE OHONOTMYECKHX U
COLMAJILHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTagUM aHTpoOIOreHe3a. PaHHME YenoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJBI) W paHHHE MOHTHIBI — 00IIHe
MIPE/IKA YeNTOBEKOOOPAa3HBIX 00€3bsiH M JIIOAEH. ABCTPaJONMUTEKH — JABYHOTHE TPEAKH Jofed. YeloBeK YMEIbIi, IepBbIe
W3TOTOBIICHUS] OpyAMH Tpyna. YenoBek NPSMOXOMSIIMA M TEpBBIM BbIXOJ Jofed 3a mpexensl Adpuku. Yemosek
reienb0eprekiii — oOMmIMi NMpeioK HeaH/IepTalbCKOro YelnoBeKa M YeloBeKa pasyMHOro. UenoBek HeaHJepTalbCKUM Kak BHI
JIofie XOJOJHOro Kiaumata. YenoBeK pa3yMHBIM COBPEMEHHOrO THIIA, JEHHCOBCKMH UENIOBEK, OCBOCHHME KOHTHMHEHTOB 3a
npenenamu Adpuku. [laneoreHeTHKa W MaJIEOrCHOMHUKA.

OBOJIONMST COBPEMEHHOI'O 4YeNloBeKa. ECTecTBEHHBIH OTOOp B MOMYNSIUSIX 4YeJoBeKa. MyTalMOHHBIM mpolecc M
nonmumopdusm. IlonmynsiyonHble BONHBL, Apel( TeHOB, MHUrpaius U <«3(QQEeKT OCHOBATeNs» B MOMYJSIHIX COBPEMEHHOIO
YeJoBeKa.

YenoBeueckue pacel. llonstue o pace. bompmme pacel:  eBpomeougHas (eBpas3uiickasi), aBCTpalO-HErPOHUTHAS
(3xBaTOpUaNbHAs), MOHTOJIOM/IHAS (a3MaTCKO-aMepUKaHCKas). BpeMs W IyTH pacceleHus d4eloBeKa Mo IulaHere. EnuHCTBO
yesjoBeyeckux pac. Hayunass HecocTosiTenbHOCTh pacu3ma. [IpucrnocoOiieHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM OKpYXKaroliein
cpenpbl. BiusHue reorpaduueckoii cpebl U Apekida reHoB Ha MOPGOIOTHIO U (PH3HOIOTHIO YETOBEKA.

MexIucUUIUIMHAPHBIE METOAbl B (PU3MYECKOH (OMONIOrHMYECKOi) aHTPOMOJNIOTHH. DBOIIOIMOHHAS aHTPOIONOTUS U
MIAJICOAHTPOIIONIOTHST  YEJIOBEUECKUX MOMyIsAlmid. buocommanbHble HCCAEOBaHUS IPUPOABI dYenoBeka. VccnemoBaHue
KOIBOJIIOIIMY OMOJIOTMYECKOI0 M COLMATIBHOTO B YETIOBEKE.

JdemoHcTpanuu

IToprpetsr: Y. lapsuH, JI. JIuku, f. . Porunckuii, M. M. I'epacumos.

Tabnuupt u cxembl: «MeToJipl aHTpoIoJIorun», «['onoBHON Mo3r uyenoBeka», «HenoBexkooOpasHbie 00e3bsHBI, «CKeler
YeJoBeKa M CKeJeT IMuMIMaH3e», «PyIuMEHTBl W aTaBU3MbD), «J{BHXKYIME CHIIBI aHTPONOreHEe3a», «DBOIIOLMOHHOE JPEBO
YeNIoBeKa», «ABCTPaJIONUTEK», «UeToBeK yMemblity, «HenoBek mpsMoxonsamuiy, «JlenncoBckuil genoBek» «Heanmepranbupy,
«KpomanboH1b», «IIpenku yenoBeka», « ITalbl 3BOIOLNY YeTIOBeKa», «Packl yenoBekay.

OOGopynoBaHue: MYJISDKM OKaMEHeNocTel, NPEeAMETOB MaTepHajbHOM KyJIbTYphl IPEIKOB YENOBEKa, PEHpPOAYKLUH
(pororpacun) xapTHH ¢ MUPOTOrHYECKUMH U OMOJCHCKUMH CHOXKETaMHU IMPOHMCXOXKACHHS 4esoBeka, (ororpaduu Haxomok
HCKOIIAEMBIX OCTaTKOB 4YE€JIOBEKa, CKEJET YelOBEeKa, MOJIENb Ueperna 4elloOBeKa U ueperna MIMMIIaH3€, MOJENIb KHUCTH YesIOBEKa U
KHCTH IIUMIIAH3€, MOZIENIN TOpCa IPEIKOB YeTOBEKa.

JlaGopaTopHast paboTa «/3ydeHue 0cOOCHHOCTEH CTPOCHHUS CKEJIeTa YeTIOBEKa, CBA3aHHBIX C MPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJIOTHIECKUX aJaNTallui 4YeI0BEKa.

Tema 6. Dxonorns — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB M HA/JIOPTaHN3MEHHBIX CHCTEM C OKpY:Kawomiei
cpenoi

3apoxkaeHue U pa3BUTHe SKonorud B Tpynax A. I'ymbompara, K. @. Pymee, H. A. Cesepriosa, O. 'ekkens, A. Tencnn, B.
H. Cykauépa. Paznensr u 3amaun sxonorun. CBS3b HKOJIOTUU C IPYTUMH HaYKaMH.

Mertozp! sxonoruu. [loaeBbie HaOMOAEHUSI. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOJHbIE U TabopaTopHble. MonenupoBaHue B
SKOJIOTH. MOHUTOPHHT OKpPYKAIOMIeH Cpebl: TOKAIbHBIN, PETHOHAIBHBIN U TII00ATbHBIN.

3Ha4YeHNEe 3KOJOIMYECKUX 3HAHWN U YeloBeKa. DKOJIOTMYECKOe MHPOBO33PEHHME KaK OCHOBA CBS3EH YEIOBEUECTBA C
npuponoil. opMHUpPOBaHHE FKOIOTMUECKON KYIbTYpPhI U 3KOJIOIMYECKON rPaMOTHOCTH HACEJIEHUS.

JdemoncTpauuun

Hoptpersr: A. I'ymbomsar, K. @. Pynse, H. A. CeBepuos, D. ['ekkensb, A. Tencmu, B. H. Cykaués.

Tabmump! u cxemsl: «Pazaens! skogorum», «MeToms! 3Konorum», «CxemMa MOHUTOPHHTA OKPYXKAIOIIEH CpepDy.

JlaGopaTopHas padoTa «l3ydeHne METOIOB SKOIOTHIECKUX MCCICIOBAHUI.

Tema 7. Opranuzmsbl 4 cpeia OOUTAHUS

Okonorudeckrue (pakTopel ¥ 3aKOHOMEPHOCTH HX JeWcTBHsI. Kimaccudukanms SKOMOrHIecKuX (akTOpoB: aOHMOTHIECKHE,
Ornotnueckne, aHTpororeHHole. OOmmMe 3aKOHOMEPHOCTH JIEHCTBHS dKoiormdeckux ¢akrtopo. IlpaBuno mmammyma (K.
Hnpenrens, 0. JInbux). TonepaHTHOCTh. DBPHOHOHTHBIE M CTECHOOHMOHTHBIC OPTaHU3MBI.

Abnotnueckne (akroppl. CBeT Kak 3KoIormdeckuii Qaxrop. JledicTBHe pa3HBIX yYacTKOB CONHEYHOrO CIEKTpa Ha
OpTraHU3Mbl. DKOJOTHUECKHE TPYIIBI PACTEHUH M KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CHrHabHast ponb cBeta. doronepronnsm.
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Temmepatypa kak skonorndeckuii gpakrop. JeiicTBre Temneparypsl Ha opraHu3Mbl. [1oHKHIIOTEpMHBIE U TOMOHOTEPMHBIE
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxaocTs kak sxonorudeckuii pakrop. [Iprucrmocobnenus pacTeHuii K moaaepkaHuio BogHoro 6anadca. Kinaccudurkarms
pacTeHuii 1o OTHOIIEHHMIO K Bozie. [Iprcnoco0ieHust dKUBOTHBIX K N3MEHEHHIO BOAHOTO PEKUMA.

Cpenpl  oOWTaHWs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs, IIOYBEHHas, IJyOMHHAs  IIOJIOYBEHHAS,
BHYTpHOpraHn3MeHHas. PU3HKO-XUMHUYECKHE 0COOCHHOCTH Cpel OOMTaHMsI OpraHu3MoB. [IprcrnocobaeH st OpraHu3MoB K KH3HA
B Pa3HBIX Cpeniax.

bruonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PHUTMBL. [IprcrnocoOneHHOCTH
OpPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KHU3HU.

’Kusnennsie ¢popMbl oprann3MoB. [lonsTre 0 >xu3HeHHOH (opme. JKuzHeHHBIE (OPMBI PacTeHUIA: A€PEBbs, KyCTAPHUKH,
KyCTapHHYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHW3HEHHBIE (OPMBI IKHBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a’pobnonThl. OCOOEHHOCTH CTpOEHHS M 00pa3a )KHU3HHU.

Brornueckue ¢axTopsl. Buasl OHOTHYECKMX B3aUMOJIEHCTBUI: KOHKYPEHIMS, XHUIIHAYECTBO, CUMOMO3 M €ro (opmbl.
[Mapa3utnsm, koorepamys, MyTyalnn3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJeOHW4YecTBO). Herpoduueckue B3anmMoaeHCTBUS
(Tormmueckue, Gopudeckue, padpudeckre). 3HaueHNe OMOTHYECKUX B3aMMOACHCTBUIA [UIsl CYIIECTBOBAHUSI OPraHM3MOB B Cpelie
oburtanus. [IpHHIMIT KOHKYPEHTHOTO UCKITFOUEHHSI.

JeMoHcTpanuu

Tabmuupl u cxeMbl: «JKonorudeckue (GaxTopb», «CBETOBOH CHEKTp», «DKOJIOTMYECKHE TPYIIbl >KUBOTHBIX I10
OTHOIIEHHIO K CBETY», «TemjoKpOBHBIE >HBOTHBIE», «XOJOJHOKPOBHBIE J>KUBOTHBIEY», «DU3HOIOrHYECKUE alanTalyu
XKHUBOTHBIX», «Cpenbsl OOWTaHHs OpraHu3MoB», «buomormueckne putmb, «KnuzHeHHblEe (GOpPMBI pacTeHHi», «JKH3HEHHBIE
(OpMBI  )KUBOTHBIX», «DKOCHCTEMa LIMPOKOJIMCTBEHHOTO Jieca», «DKocHCTeMa XBOHHOro Jjeca», «llenu mumraHusy,
«XumHnaectBoy, «Ilapasuruzmy, «Konkypenuusy, «Cumomosy, «KomMeHcannsm.

O0opynoBaHue: repOoapiu paCTCHUI U KUBOTHBIX, MPUCITOCOOICHHBIX K BIMSHUIO Pa3IHMUYHBIX 3KOJIOTHYECKUX (aKTOPOB,
repOapiy CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOWBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE
KOMHATHBIC PACTCHUA, Fep6ap1/11/1 N KOJUICKIIMH Tel'[J'[OJ'[IO6I/IBI)IX, 3HMOCTOﬁKHX, MOpO30yCTOI>i‘-IPIBBIX paCTeHHﬁ, gydeiia OTUIl U
3Bepel, repOapuM pacTeHHH, OTHOCSIIMXCS K rurpoduraM, kcepodpuram, mMe3o(puTaM, KOMHATHBIE PACTEHHs JAHHBIX TPYIIIL,
KOJUICKIIUHN KUBOTHBIX, O6I/ITaIOIJ_II/IX B PAa3HBIX Cpclax, rep6ap1/m 1 KOJUICKIINH paCTCHI/Iﬁ " )KHUBOTHBIX, 06naz[a}01u1/1x yepraMu
HPUCHOCOONIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUH XM3HH, IepOapuy M KOJUICKLMHM PACTCHUH W JKUBOTHBIX Pa3JIMYHBIX
KHU3HEHHBIX (JOPM, KOJUICKIIUH >KUBOTHBIX, YHaCTBYIOIINX B Pa3IMYHbIX OMOTHYECKHX B3aUMOICHCTBHSAX.

JlaGoparopHasi padoTa «BbisiBiieHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIUSTHHUIO CBETAY.

JlabopaTopHas padoTa «BblsiBieHIe TPUCTIOCOOICHUH OPraHM3MOB K BIMSHHIO TEMIIEPATYPhI».

JlaGoparopHasi pafoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jxos0orusi BUAOB ¥ MOMY.JISLMiA

DKOJIOrM4ecKUe XapaKTepucTUKu nomynsuuu. [lomymsanus kak Ouonorudeckasl cucreMa. Poilb HEOIHOPOIHOCTH CPEAbI,
¢usnueckux OapbepoB M OCOOCHHOCTEW OHONOrMM BHIOB B (DOPMHPOBAHWUHM IPOCTPAHCTBEHHOW CTPYKTYPBI TOIMYJISIIHHI.
OcHOBHBIE 1TOKA3aTENH MOMYIALUH: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAs U MOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPALIHSL.

Okornoruyeckas CTpykrypa nomyiasinuu. OLEHKa YHCICHHOCTH MOMyauuH. JlMHaMMKa THONMyISHUd U €€ peryssnus.
brornueckuit moreHuMan NOMynAnuH. MoOJEIMpOBaHWE AWHAMUKU Momyssiuui. KpuBble pocTa YHCIEHHOCTH IOMYJISLMU.
KpuBble BbpKMBaHMA. Perymsnus YHMCIEHHOCTH IMOMYISLMI: poib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Okonorudeckue crpareruu BunoB (- u K-ctparerun).

[lonstne 00 »sKojormuyeckod Huime Buma. MecrooOutanme. MHoOromepHass MoAenb dKomormdeckor wHumu Jx .M.
XatunHcoHa. PazMepsl sxonornueckor HuIIK. [loTeHnumanbHas 1 pealn30BaHHas HULIN.

Bun xak cuctema mommymsinuii. Apeasnsl BUIOB. Buabl 1 UX KM3HEHHBIE CTPATETHH. DKOIOTHUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEIEHHS M MUT DAL )KUBOTHBIX. bronornieckie NHBa3NU Yy>KEPOIHBIX BUJIOB.

JdemoncTpauuun

Ioptper: Jx. M. XaTunHCOH.

Tabmupl 1 cxembl: «DKONOTHYECKHE XapaKTepHCTHKH MOMyIAum», «lIpocTpaHCTBEHHAs CTPYKTypa MOIYJISAIIAN,
«Bo3pacTHble THpaMuABl MOMYJSIIUN», «CKOPOCTh 3aceleHHs] MOBEPXHOCTH 3eMIIHM Pa3ludHBIMH OpTaHM3MaMm», «Moaeib
skonornueckor Humu x. Y. XaTtunHcona.

ObopynoBanue: repOapru pacTeHUH, KOJUICKIIUN JKUBOTHBIX.

JlaGopaTopHasn padota «IIpucrmocobmeHns ceMsIH pacTeHUI K PaCCEIICHHUIOY.

Tema 9. DxoJ10rus co00IECTB. DKOJOrHYEeCKHE CHCTEMBbI.

CoobmectBa opranu3MoB. brorieHo3 1 ero cTpykTypa. CBA3U MEX Iy OpraHH3MaMu B OHOIIEHO3E.

OkocucremMa Kak oTkpbITas cuctema (A. k. Tencnn). @yHKIMOHAIBHBIE OJIOKH OPTaHU3MOB B 9KOCHCTEME: MPOYIIEHTEHI,
KOHCYMEHTBI, peayneHTsl. Tpodudeckue ypoBHu. Tpoduueckne nenu u cetin. Adnorndeckue 0J0kn dKocucTeM. [10YBBI U MITHI B
sKocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B SKOCHCTEME.

OcHOBHBIE MTOKa3aTeNn 3KocucTeMbl. briomacca v mpoayKyst. DKOIOTHUeCKHe TUPAMU/IBI YHCeN, OMOMAacChl U SHEPTUH.
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Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @Daykmyayuu. HampaBiieHHBIC 3aKOHOMEpPHBIC CMEHBI
coobmecTB — cykueccud. [lepBUuHbBIE U BTOPUYHBIE CYKIIECCHW M UX NPUYMHBI. AHTPOIOTEHHBIE BO3JIEHCTBHS Ha CYKIECCHH.
KnnmakcHoe coobmiectBo. bruopaznoobpasue U MoiHoTa KPyroBopoTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTHeMbl 03ED U PeK. DKOCUCHEMbL MOPell U OKeaHO8. DKocucmemsl myHOp, 1ecos, cmenell,
nyCMblHY.

AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATpo3kocucTeMa. ArponeHo3. Pasnuums MeXay aHTPOIOIeHHBIMH M TPHPOAHBIMU
9KOCHCTEMaMHU.

Ypb6oakocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. ['opozckas dopa u dpayna. CHHAHTpOM3anysl TOPOICKOM
¢aynsl. bronornueckoe 1 X03sIMCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpHOCTH (OPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B IKOCHCTEMaX. Pob Kackaonozo sggexma u
8U006-30UPUKAMOPO8 (KIHOUEBbIX 6U008) 8 QYHKYUOHUposanuu xkocucmem. IIepeHOC SHEPTHH M BEIIECTB MEXIY CMEKHBIMH
9KOCUCTEMAaMU. Y CTOHYMBOCTD OPTaHU3MOB, TIOMYJISIIMN M HKOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3ICHCTB U

Mexanuzmvl 6030eticmeus 3az2pA3HeHUl] PA3HbLIX MUNO8 HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM, NORYJIAYUOHHOM U
IKOCUCTHEMHOM YPOBHAX, OCHOBbL IKOJIO2UUECKO20 HOPMUPOSAHUS AHMPONO2EHHO20 6030elicmeusa. MeTooIorus MOHUTOPUHTa
€CTECTBEHHBIX U aHTPOITOICHHBIX IKOCHCTEM.

JeMoHcTpanuu

Ioptper: A. JIx. Tercnu.

Tabnuup! u cxembl: «CTpyKTypa OHOIEHO03a», «DKOCUCTEMa HIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jiecay,
«DyHKIIMOHANBHBIE TPYIITBI OPIAaHU3MOB B 9KOcHCTeMe», «KpyroBopoT BelecTB B 3KocucreMey, «llenu nutanus (macrOumiHasi,
JICTPUTHAs)», «IJKOJOTMUecKas MHpaMHAa 4YHcel», «DKOJOrMYecKas Nupamuga OHOMAacchl», «IJKOJOrMYecKas NupamuIa
sHeprum», «O0pa3oBanue Oonoray, «[lepBuuHast cykuneccus», «BoccraHoBieHHe jieca Tmocie moxapa», «DKOCHCTeMa 03epay,
«ArporeHo03», «KpyroBopoT BelecTB 1 MOTOK SHEPTHU B arpolieHo3e», «[IpruMepbl ypOosKoCHCTEM.

OOopynoBaHue: TepOdapuu pAaCTEHHWH, KOJUICKIMM HACEKOMBIX, Yydella ITHI W 3Beped, repOaphu KYIbTYPHBIX U
JMKOPACTYIIMX PACTEHHUI, aKkBapUyM KaK MOJIEb SKOCHCTEMBI.

IpakTnyeckas padora «/3yyeHune u onucanne ypOO3KOCHCTEMBDY.

JlaGoparopHasi padoTa «/3ydeHue pa3HOOOpa3Hsi MEIKUX MOYBEHHbBIX YWICHUCTOHOIMX B Pa3HBIX IKOCHCTEMAX).

IKCKypeusi «DKCKypCHUsl B THITUYHBIA OuoreoreHo3 (B AyOpaBy, OEpe3HsK, ebHHK, HA CYXOAOJbHBIN MM TTOWMEHHBINA
JIyT, 03ep0, OOJIOTO)».

IKCeKypeusi «OKCKypCcHs B arpOIKOCUCTEMY (Ha TIO0JIE MU B TEIUTHYHOE XO3SICTBO).

Tema 10. Buocdepa — rinodanbHast IKOCHCTEMA

Buocdepa — obmennanerapHas 060104ka 3eMIiH, TA€ CYIIECTBYET WM CYIIECTBOBAJIA )KU3Hb. Pa3BuTHE npencTaBieHuit o
ouocdepe B Tpymax O. 3tocca. Yuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepsr u e€ cocras. JKuBoe BelecTBO
6uochepsl 1 ero QyHKIHH.

3akoHOMepHOCTH cyiectBoBanus Ouochepbl. OcobeHHocTH OHochepbl Kak riodajgbHON dKocHCTeMbl. JlMHamu4eckoe
paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OMOreOXMMHYECKHE LMKIBI (Yriiepoia, a3oTa). PUTMHUYHOCTG sIBICHHH B
ouocepe.

3onansHOCTE OMOcdeprl. Ilomatme o Omome. OCHOBHBIE OMOMBI CYIIM: TYHApa, XBOWHbBIE Jieca, CMENIaHHBIE H
LIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IIyCTBIHU, TPOIIMYECKHUE Jieca, BBICOKOTOpba. KiMMaT, pacTUTENbHBIA U XKUBOTHBIM
MHUp OMOMOB CYIIIH.

Ctpykrypa U (QyHKIHMS KUBBIX CHCTEM, OLIEHKA MX PECYPCHOTO MOTeHIHaIa 1 OHOChEepHBIX (HYHKLIUH.

JdemoncTpanuu

Hoptpersr: B. N. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eochepsr 3emun», «KpyroBopor azora B mpupomae», «KpyroBopoT yriepoma B mpupome»,
«Kpyrosopot kucnopona B mpupoze», «KpyroBopoTr Boxsl B mpupoae», «OCHOBHBIE OHMOMBI cymm», «KimmumaTtmdyeckue mosica
3emmm», «Tynppay, «Tafiray, «Cmemansasii mec», «llupokommctBenHbii secy, «Cremb», «CaBanHa», «llycThIHD,
«Tponnueckuii necy.

ObopynoBanue: repOapu pacTeHU Pa3HBIX OMOMOB, KOJUIEKIIUH KHUBOTHBIX.

Tema 11. YesioBek U OKpY:KaK0OLIasi cpeaa

DKonornieckrne KPU3UChl M UX NpWYIHHEL. BozeiicTBre yenoBeka Ha onocdepy. 3arps3HeHHe BO3AYIIHON cpeapl. OxpaHa
BO3/yXa. 3arps3HeHne BOAHOW cpembl. OxpaHa BOXHBIX pecypcoB. Paspymienne mousbl. OXpaHa ITOYBEHHBIX PECYPCOB.
W3meHenne knuMara.

AHTpOTIOTEHHOE BO3ACHCTBHE HA PACTUTEIBHBIA W JKUBOTHBIH Mup. OXpaHa pacTUTETBHOIO W JKUBOTHOTO MHpa.
OCHOBHBIE IPUHIMITEI OXpaHbl puponasl. KpacHeie kauru. Ocobo oxpansemslie npuponasie Teppuroprn (OOIIT). boranmdaeckue
ca/ibl ¥ 300JIOTHYECKHE MAPKH.

OCHOBHBIE TPUHIUMBI YCTOHYMBOTO PpA3BHUTHS 4YeJOBEUECTBA W NPHPOABL. PalroHanbHOE NPHUPOJONONB30BAHUE U
cOoXpaHeHHe OMoMormdeckoro pasHooOpasust 3emin. OOmue 3aKOHOMEPHOCTH TJIOOATBHBIX OKOJOTHYECKHX KPHU3HCOB.
OcoOeHHOCTH COBPEMEHHOI0 KPU3HCA M €r0 BEPOSITHBIE MOCIEACTBHA.

Pa3BuTHe METOOB MOHMTOPHHIA PA3BHUTHS ONACHBIX TEXHOTCHHBIX TpolieccoB. CucmemHvle Uccied08anus nepexooa K
pecypcocbepezaiowjeli U KOHKYPEHmMOCNOcobHou sHepeemuke. buonocuueckoe pasnoobpasue u 6uopecypcwi. Hayuonanvhoie
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unpopmayuonnvle cucmemsl, obecnewugaiouue 00CMyn K uHGopmayuu no coCMosHUuI OmMOeIbHbIX 8U008 U dkocucmem. Ocnosbl
aKopeaburumayuu IKocUcmem u cnocob6o6 6opvowvl ¢ buonoepedcoeHusMU. PexoncmpyKkyuss MOPCKUX U HA3eMHBIX IKOCUCTEM.
JeMoHcTpanuu
Tabmumbr U cxeMbl: «3arps3HeHHe atMoc(hepbl», «3arps3HeHHe THAPOCcepsl», «3arpsa3HeHre MOYBBD, «IlapHUKOBEII
a¢dexT», «Ocob0 oxpaHsIeMbIe IPUPOTHBIC TEPPUTOPUNY, «MOJIEITH YIPABIIEMOTr0 MUPAY.
ObopynoBanue: (ororpadun oXpaHIEMBIX pacTeHUH W KXKUBOTHBIX KpacHoit kaurH Poccuiickoit @enepanuu, KpacHolt KHUTH
peruoHa.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOTI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA
JMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBmuBaeT TPEOOBAaHUS K pPE3yIbTaTaM OCBOCHHS OOYYAIONIMMUCS IPOTrPaMM CpPEIHEro OOIIero
00pa3oBaHus: TMYHOCTHBIE, METAIIPEMETHBIE U ITPEAMETHBIC.

B crpykType JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOrPaMMBbI IO OWOJIOTHH BBIIENEHBI CIETYIOIINE COCTaBISIONINE:
OCO3HaHHE O0YYAIOIIMMHCS POCCHHCKON T'pakKJaHCKOH HMACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOMNpPENENEHNIO, Haluyue Momueayuu K OOYYEHUIO OWONOTHH, YeleHanpagienHoe paszeumue BHYTPEHHHX YyOSKIAEeHHN
JIMYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEW M WCTOPUYECKUX TPAIULHUA pPa3BUTHS OHONOrMYECKOro 3HAHUS, 20MO6HOCHb U
CcnocoboHocms 00YJaIOUIMXCS PYKOBOACTBOBATHCS B CBOEH JIEATENILHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
chcTeMe OMOJIOrMYEeCKOro 00pa3oBaHUs, HAAUulUe NPABOCO3HAHUs DKOJIOTUUECKON KYIBTYPBI, CHOCOOHOCMU CMAumb UETH U
CTPOUTH KU3HEHHbIE TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBbI MO OMOJOTUH JIOCTHTAIOTCS B €IMHCTBE Y4€OHOH M BOCHHUTATENbHOW
ACATCIIBHOCTU B COOTBETCTBUM C TpadUIIUOHHBIMH pOCCHﬁCKHMH COUOKYJIbTYPHBIMH, HCTOPUYCCKUMU W JYXOBHO-
HpaBCTBCHHbBIMU LCHHOCTAMU, IPUHATBIMU B 06I_I_IGCTBG npaBujiaMu W HOPMaMH TIIOBCACHUA U CHOCO6CTBy}OT nmpoueccam
CaMOITIO3HaHUA, CaMOBOCIIUTAHUA W CaMOpa3BUTHA, PA3BUTHUA BHyrpeHHeﬁ MO3NIUU JIMYHOCTHU, MNAaTPUOTH3Ma M YBAXXCHUS K
3aKOHY U MPaBOIOPSAIKY, YENOBEKY TpyJa M CTaplieMy I[OKOJIEHHIO, B3aMMHOTO YBaXKEHMs, OCpPEKHOr0 OTHOIIEHHS K
KYJIbTYPHOMY HAaCJIEIMI0 U TPAAULMAM MHOIOHALMOHAIBHOr 0 Hapona Poccuiickoi denepanyy, NpUpoIe U OKPYKAOLIEH Cpele.

JIn4HOCTHBIE Pe3yJbTaThl OCBOEHMS Y4eOHOro mnpenmera «bBHOIOTHS» IOMKHBI OTpakaTh T'OTOBHOCTb M CIIOCOOHOCTb
00y4Jaronmxcsi PyKOBOJCTBOBAThCS CHOPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JMYHOCTH, CUCTEMOHM LIEHHOCTHBIX OpPHEHTAIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAIMLHOHHBIM LIEHHOCTSAM POCCHICKOro OOLIECTBA, paclIMpeHUE
KHM3HEHHOTO OIbITA U OMbITA AESTEIBHOCTH B MPOLIECCE peau3alii OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON AESITENbHOCTH, B
TOM 4YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCHMTAHMS

c(OPMHUPOBAHHOCTh TPAKIAHCKONH MO3UIMHM OOYYaIOIIerocss Kak aKTHBHOTO M OTBETCTBEHHOIO WICHA POCCHHCKOIO
o011ecTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00A3aHHOCTEH, yBaXKEHHE 3aKOHA U IIPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3JAHMH Y4YEOHBIX IPOEKTOB, pEUIEHHH Yy4eOHBIX H
TI03HABATENIbHBIX 33124, BBIOJIHEHUH OMOMOrMYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTD ONPENENsATh COOCTBEHHYIO TO3HILIMIO TI0 OTHOLIEHHIO K SIBJICHHUAM COBPEMEHHOM JKM3HHU U OOBSACHATSH €€;

YMEHHE YYUTHIBATh B CBOHMX JACHCTBHAX HEOOXOOMMOCTh KOHCTPYKTHBHOTO B3aHMMOAEHCTBHS JIOAEH C pPasHBIMH
yOeXIEHUSAMH, KYIbTYPHBIMHU LEHHOCTSIMU M COLUAIBHBIM II0JIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBINOIHEHHS yYEOHBIX, O3HABATEIBHBIX M HCCIEI0BATENBCKIX
3a[a4, yBa)KUTEIHHOI'0 OTHOIECHUS K MHEHHUIO ONIIOHEHTOB ITPH 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOT0 CONEPIKAHUS

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKON JNESTENBHOCTH;

2) NaTpPHOTHYECKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCT POCCHUMCKOW TI'Pa)KIAHCKOM WIEHTHIHOCTH, TAaTPUOTH3MA, YBa)KCHHS K CBOEMY HApoOdy, YyBCTBa
OTBETCTBEHHOCTH Iiepel PoauHoOMl, ropaoctu 3a cBOM Kpail, cBO PoauHy, CBOM SI3BIK M KyJABTYpY, HPOLLIOE M HACTOALIEE
MHOTOHAIIMOHAIBHOT0 Hapoaa Poccum;

LIEHHOCTHOE OTHOLICHHE K MPUPOJHOMY HACIEIUIO M MAMATHHKAM IIPHUPOJBI, JOCTIKEHHAM Poccun B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJOTHAX, TPYC;

CHOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKMX YUEHBIX B CTAaHOBJICHHE W DPA3BHTHE OHMOJOTHMH, MOHWMAaHMS 3HAYCHHS
OMOIOTMH B ITO3HAHWH 3aKOHOB NPHUPOJIBI, B )KU3HH YEJIOBEKA 1 COBPEMEHHOTO O0IIECTBa;

npeitHas yoex 1€HHOCTh, TOTOBHOCTb K CIIY)KEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro CyAp0y;

3) 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THUECKOTO MTOBEICHHS;

CHOCOOHOCTh OIEHUBATH CHUTYAIIMIO M NPHHUMATh OCO3HAHHBIC DPEIICHMS, OPHEHTHPYSICh Ha MOpAIbHO-HPaBCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIA/Ia B IOCTPOEHHUE YCTOMYMBOTO OYIyIIEero;
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OTBETCTBEHHOE OTHOIICHHE K CBOWM POAWTENSIM, CO3JJAHWIO CEMBbH Ha OCHOBE OCO3HAHHOTO NPHHATHS IEHHOCTEH
CeMeIHOM H3HU B COOTBETCTBHU C TPAAULMAMH HapoaoB Poccui;

4) 3CTETUYECKOr0 BOCIIMTAHMS :

JCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTa, TPYZa,
OOIIECTBEHHBIX OTHOLIECHHIA;

TIOHMMaHHe SMOLIMOHAIILHOTO BO3/ICHCTBHS )KUBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIP2YKEHHIO B Pa3HBIX BU/IaX UCKYCCTBA, CTPEMIICHHE TIPOSIBIISITH KAYeCTBA TBOPUYECKOW JINTHOCTH;

5) ¢pusuyeckoro BocnuTaHMsA, HOPMHUPOBAHNS KYJIbTYPhI 310POBbS M IMOLMOHAIBHOI0 0JIaronoJIy4yus:

MIOHMMaHHe W peayu3anus 3I0pOBOro M Oe3omacHoro odpasa KHM3HHU (370pOBOE MUTaHHE, COOJIONEHHE TMTHEHUYECKUX
NpaBWJI W HOpPM, COAJAaHCUPOBAaHHBIM PpEXWUM 3aHITUA W OT/ABIXA, peryiIsipHas Qu3NYecKas aKTHBHOCTH), OEpexHOro,
OTBETCTBEHHOI'O ¥ KOMIIETEHTHOT'O OTHOLICHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0pOBBIO;

MIOHMMaHHe IEHHOCTH NPaBWI WHIMBHIYAJIHLHOTO M KOJUIEKTUBHOTO 0OE30MacHOr0 TTOBEJCHHUS B CUTYAlUsX, YIPOXKAIOUINX
3/7I0pPOBBIO U KHU3HU JIIO/IEH;

OCO3HaHHE IOCIIE/ICTBUI W HENPHUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOICHHUS allKOTolIsl, HAPKOTUKOB, KypEeHHS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HaHHE LIECHHOCTH MacTepcTBa, TPYAOI00ue;

TOTOBHOCTh K aKTUBHOH JIEATEIbHOCTH TEXHOJIOTMYECKOW M COIMANBHOW HAIpaBIEHHOCTH, CIIOCOOHOCTh WHULIMHPOBATD,
TUIAHUPOBATh ¥ CAMOCTOSITEIHHO BBIMOIHATH TaKYIO JAESTEIBHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaM NpodecCHOHANBHON JAEsITEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npoeccuu U pearn30BbIBaThH COOCTBEHHBIE JKU3HEHHBIE TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HMU;

7) 3K0JIOrH4ecKOro BOCIUTAHHUS:

9KOJIOTMYECKH 11eJIECO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK MCTOUYHHKY JKU3HH Ha 3eMiie, OCHOBE €€ CyIeCTBOBAHMUS;

TIOBBINICHUE YPOBHS 9KOJIOTHYECKOM KYJIbTYPBI: npnoGpeTeHHe OIbITa IUIAHUPOBAHUSI IIOCTYIIKOB MW OLEHKH UX
BO3MOKHBIX ITOCIEACTBUM JUIsl OKPYXKAIOLIEN Cpenbl;

OCO3HaHHE TII00ANTBHOI0 XapakTepa SKOIOTHYECKUX NPOOJIEM M ITyTel UX pelIeHus;

CHOCOOHOCTh KCIIOJB30BaTh MPHOOpETaeMble TPH H3y4eHUH OHOJIOTMHM 3HAHUS M YMEHHUS TPU pElIeHHH NpoldieMm,
CBSI3aHHBIX C pPAlMOHAIBHBIM MPUPOJONONB30BaHUEM (COONIOJCHUE TpaBUI MOBEACHHS B IIPUPOJE, HANPABICHHBIX Ha
COXpaHeHHEe paBHOBECHUS B DKOCHCTEMAaX, OXpaHy BHIOB, SKOCHUCTEM, OHochepsl);

AKTUBHOE HEIPUATHE [EHUCTBUM, INIPUHOCALIMX BpEN OKPYXKAIOLIEH NPUPOAHON Cpele, YMEHUE MPOTrHO3UpOBaTh
HEOIaronpHUATHBIE SKOJIOTHYECKHUE TTOCIEACTBUS NpeIIPHHIMAeMbIX ASHCTBUH U PEOTBPAIIaTh UX;

HaJIMYUE Pa3BUTOrO 3KOJOIMYECKOTO MBIIUICHUS], 3KOJIOTMYECKON KYJIbTYPbI, ONbITA AESITENBHOCTH 3IKOIOTHYECKON
HaINpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaThCA UMHU B MO3HABATEIILHOW, KOMMYHHKATUBHOM M COLMATIbHON MPAKTUKE, TOTOBHOCTH
K y4aCTHIO B IPAKTUYECKOH JIEATEIbHOCTH 3KOIOIMYECKOI HalpaBlIeHHOCTH;

8) neHHOCTH HAYYHOT0 MO3HAHWSA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKd U OOIIECTBEHHOM
MIPAaKTHKH, OCHOBAHHOI'O Ha IHAJIOre KYJbTYp, CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE S3BIKOBOW M UUTATEIBCKON KYNbTYpHI KaK CPEACTBAa B3aMMOAEHCTBUS MEXIy JIOJbMH U TO3HAHMSA
MHUpa;

NOHMMAaHUe CIeNU(GHUKA OHONOrMHM KaKk HayKd, OCO3HAHHMS €€ poau B (OPMHUPOBAHHMH PALMOHAIBHOIO HAayYHOI'O
MBIIUICHHUS, CO3AAHUHU LEJIOCTHOTO IPEACTaBICHHUs 00 OKPY)KAIOIEM MHpE KaK O eJUHCTBE IPHPOABI, YeOBeKa U OOILIEeCTBa, B
TIO3HAHWUH NTPUPOJHBIX 3aKOHOMEPHOCTEN M PEIICHUH IPOOIEM COXPAHEHNUS IPUPOAHOTO PAaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHM Al COBPEMEHHOH LUBWIM3ALMM: OOECIEYCHUS] HOBOI'O YPOBHS Pa3BUTHSA
MEUIMHBI, CO3[JaHNE MEPCIEKTHBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pemIaTh PECYpCHbIE MPOOIEMBI Pa3BUTHSA UEIIOBEUYECTBA,
MOMCKA TyTeH BBIXOJAa M3 TJ00ANBHBIX 3KOJOTMYECKHX IpoOJieM M OOecIedeHHs Iepexoja K YCTOHYHMBOMY pPa3BHTHIO,
palrOHAIFHOMY HCIIONIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOIYYEHNH OMOJIOrMUECKUX 3HAHHUHN B IIENAX MOBBIIIEHUS 00IIEi KyIbTYphl, €ECTECTBEHHO-HAYyIHON
TPaMOTHOCTH, KaK COCTaBHOH YacTH ()YHKIIMOHATIHHOMN TPaMOTHOCTH 00YydJaroIuXxcs, popMUpyeMOil Ipu n3ydeHnH OHOIOTHH;

MOHNUMAaHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIONBb3YeMBIX B ECTECTBCHHBIX HayKaX, CIOCOOHOCTH HCIONb30BaTh
TOTyYaeMble 3HAHUS JJISI aHAIH3a W OOBSACHEHUS SBICHHH OKPYKAIOIETO MHPA M MPOHCXOMAMNX B HEM M3MEHEHHH, yMEHHE
Jie7aTh 0OOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IENbI0 IOMYYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSTENBHO HCIONIB30BAaTh OMOMOTMYECKHE 3HAHUS U1 pElIeHHs NpoOJieM B peabHBIX KU3HCHHBIX
CUTYaLSIX;

OCO3HAaHHE IIEHHOCTH HAyYHOW JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH NPOEKTHYI0 M  HCCIIEI0BATEIbCKYIO
JeATeNTbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETIPEPHIBHOMY OOPa30BaHMIO W CcaMOOOpa30BAaHMIO, K AKTHBHOMY ITONYYEHHIO HOBBIX
3HAHWUH 110 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH TIOTPEOHOCTSAMH.

METAINPEAMETHBIE PE3YJIbTATbBI
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MeranpeaMeTHble pe3yJbTaThl OCBOGHHS y4eOHOro mnpeamera «buonorus» BKIIIOYAIOT: 3HAUMMBbIE Ui (POPMHUPOBAHMS
MHPOBO33pEHHsI 00YJAIOMINXCS MEXIUCIUILIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHS, OTPAXKAIOMINE IIEIOCTHOCTh
Hay9YHOW KapTHHBI MHUpa W CIeNH(UKY METOIOB ITO3HAHUS, HCIIONB3YyEeMBIX B €CTECTBEHHBIX HayKax (BEHIECTBO, JHEPTHS,
SIBJICHUE, ITPOLIECC, CUCTEMa, HAYUHBIH (haKT, MPUHIMNI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIel0BaHNe, HaOIoIeHne,
N3MepeHne, IKCIIEPUMEHT U IpYTHE); YHUBEpCaIbHbIE YUeOHbIe AeiicTBUS (TI03HaBaTeNIbHbIE, KOMMYyHHKATUBHEIE, PETYIATUBHEIE),
obecrieunBarone GopMuUpoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH M COLMAJIBHOW KOMIICTEHIIMH OOYYarolMXcs; CIHOCOOHOCTHh
00ydJaromuxcsi MCIIONb30BaTh OCBOCHHBIE MEXIUCHHUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWS W YHHMBEpCAJIbHBIE ydeOHBIE
JICUCTBHUS B TIO3HABATEIBHON M COIIMAIBHOMN ITPAKTHUKE.

B pesynbprare m3ydeHus OHOMOIMHM Ha YpOBHE CpefHEro odmiero oopa3oBaHHs y oOydaromierocsi OyayT cOpMHUpOBaHBI
TI03HABATENbHbIE YHUBEPCAJIbHBIE y4eOHBIC AEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJbHbIC yUEOHBIE NEHCTBUS, PEryIsSTHBHBIC
YHUBEpCAJIbHBIC YIeOHBIE ICHCTBUS, COBMECTHAS ICSTEILHOCTb.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS IIPOIPaMMBI CPETHET0 00IIero 00pa3oBaHusl OIKHEI OTPaXaTh:

OBgjagenne yHNBEPCATbHBIMH Y4eOHBIMH IO3HABATEJIBLHBIMH AeHCTBHSIMH:

1) 6a3oBbIe JorudecKue neicTBus:

CaMOCTOSITENILHO (DOPMYIIMPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;

WCIIONIb30BaTh MIPU OCBOCHWH 3HAHWH NMPHEMBI JIOTMYECKOr0 MBIIUICHUS (aHaIHM3a, CHHTE3a, CPAaBHEHMs, KJIAaCCU(PHUKAIIH,
0000111eHus), PAaCKPBIBaTh CMBICT OHOJOIMYECKUX MOHATHH (BBIACNATh MX XapaKTepHbIe NPH3HAKH, YCTAaHABIMBATH CBS3U C
JPYTUMH TOHSITUSIMH);

OIPEJIEIIATH LIEJH JAESTEIBHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUH UX JOCTIIKEHHUS, COOTHOCUTh Pe3yJbTaThl JeITeIbHOCTH
C TIOCTaBJICHHBIMU LIEIISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKUE MOHATHS IS OObSCHEHHS (DaKTOB U SIBJIICHUH KUBOH PUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKACHUA (I/IH}lyKTI/IBHbIe, JACAYKTUBHBIC, 10 aHaHOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH U
MpOTUBOPEYHA B paCCMAaTPpHUBACMbBIX SABJICHUAX, (I)OpMyJ'lI/IpOBaTI) BBIBOAbI U 3aKJIFOUYCHHUS,

IIPUMEHATL CXEMHO-MOJCJIBHBIC CPEACTBA MJIs NPEACTABICHUS CYIICCTBECHHBIX CBSI3eM M OTHONIIEHWH B H3y4a€MbIX
OMOIOrMYeCKUX 00BEKTaX, a TAK)KE MPOTUBOPEYHI PA3HOTO PO/, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEIIeHNUs TPOOIEeMBbI ¢ Y4ETOM aHaIM3a UMEIOIINXCSl MaTepHaIbHBIX 1 HEMaTepUalIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B ACATCIBHOCTH, OLCHHBATH COOTBETCTBUE PE3YJILTATOB LEJIAM, OLEHUBATH PUCKU HOCJ’IC}]CTBI/Iﬁ
JeATENbHOCTH;

KOOPAMHUPOBATh U BBIIOIHATH PAOOTY B YCIOBUSX PEalbHOTO, BUPTYaJIbHOIO U KOMOMHHPOBAaHHOT'O B3aUMOIEHCTBHYS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHUE IPH PELICHUHN KM3HCHHBIX NPOOJICM.

2) 6a30BBIe HCCIEI0BATENbCKHE NEHCTBHN:

BJaJeTh HABBIKAMU Yy4eOHO-HCCIEHOBATEIbCKOW W IPOEKTHOM MJEATENbHOCTH, HAaBBIKAMU pa3pellieHus mpodiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHHUS MPAKTHYECKHX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX
METOOB MO3HAHMS;

UCIIONB30BaTh PA3INYHbIe BUIBI ACATEILHOCTH 10 MOJYYSHUIO HOBOTO 3HAHHSA, €r0 MHTEPIpETalli, peoOpa3oBaHUIO U
NPUMEHEHHUIO B y4eOHBIX CUTYAIUsAX, B TOM YHCIIE P CO3/IaHUH YYEOHBIX U COLHAIIBHBIX MIPOSKTOB;

(opMHUPOBATh HAYYHBIN THIT MBILIIJICHHS, BIaJeTh HAyYHOH TEPMHUHOIOTHEH, KITFOUYEBBIMH MOHATHAMU M METOIAMU;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a71a4X B 00Pa30BaTENbHOM AESTENFHOCTH U KU3HEHHBIX CHTYalUsX;

BBISBIIATH IIPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJIU3MPOBATH 3aJady, BBIIBHIATh THIIOTE3Y €€ pelIeHHs, HaXOIUThb
apryMeHTHI ISl I0Ka3aTeNbCTBA CBOMX YTBEP)KACHHMH, 3a1aBaTh apaMeTphl M KPUTEPHH PELICHHUS;

aHAIM3UPOBATH IOJYYEHHBIE B XONE PEIICHUs 3aJadyd pe3y/ibTaThl, KPUTHYECKH OLEHHBATh HX JOCTOBEPHOCTS,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH LIeJICHATPABIICHHBIN TOUCK IEPEHOCa CPEACTB U CHOCOOOB IEHCTBUS B IPO(ECCHOHANBHYIO CPeNy;

YMETb IIEPEHOCUTD 3HAHMS B IO3HABATEBHYIO M IPAKTHUECKYIO 00JIaCTH JKU3HEeATeIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX o0JiacTel;

BBIJIBUTATh HOBBIE HIEH, IpeiiaraTh OpUIHHAIBHBIC TOIXObl U PELICHHs, CTaBUTh MPOOJIEMBI H 3a/1aul, JOITYCKAIOIIHe
QIIbTEPHATHBHBIC PEILICHHS.

3) pa6Gora ¢ uHpopmManueii:

OPHEHTHPOBATBCS B Pa3JIMYHBIX HCTOYHUKAX MH(POpMAaLHK (TeKCTe y4eOHOro mocoOusi, HayqHO-TIOMYJIIPHOU JITEepaType,
OWOJIOTMYECKHX CIIOBAapsIX W CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3aX IaHHBIX, B VHTepHeTe), aHamM3HpoBaTh HH(OPMAIHIO
Pa3IMYHBIX BUIOB M (POPM NpEICTABICHHS, KDHTHYECKH OLICHHBATH €& JJOCTOBEPHOCTH M HEIPOTHBOPEUYHBOCTE;

¢hopMyTHpOBaTH 3alpPOCHl M MPUMEHSTH Pa3UYHBIE METOABI NPH TOMCKE W OTOOpe Omojormyeckodl WH(GOpPMAITUH,
HE00XOIUMOH /IS BRITIOTHEHUS yIeOHBIX 3a/1aY;

MprUoOpeTaTh OIBIT HCHOJNB30BAHUS WH(OPMANMOHHO-KOMMYHHMKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYIBTYPY
AKTHBHOT'O MCITOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJbHYIO (OPMY MpeACTaBIICHNS OHOMOrHdYeckol MH(popManuu (CXeMmbl, Tpaduky,
JMarpaMMBl, TAOJIHIIBI, PUCYHKH U IPYTOE);
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WCIIONIb30BAaTh HAYYHBIH S3bIK B KauecTBE CpeAcTBAa IpuW padore ¢ Ouonormueckoil wHGopMarueil: NpUMEHSTh
XMMHUYECKHEe, (QU3UYECKHEe W MaTeMaTHYecKue 3HaKH W CHMBOJBI, (GopMyinsl, abOpeBHaTypy, HOMEHKIATYpPY, WUCIIOIb30BATh U
IpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISAHOCTH;

BJIaJIETh HABBIKAMH PACIO3HABAHUS 1 3aIIUTHI HHpOpManuy, HHYOPMAIIOHHON 0€30MacCHOCTH JIMYHOCTH.

OBiageHne yHNBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMM:

1) obmeHme:

OCYIIECTBIISITH KOMMYHHMKAIIMM BO BCeX cepax >KM3HH, aKTHMBHO y4acTBOBAaTh B JHAJIOre WM JUCKYCCHH IO CYILECTBY
o0cyxnaeMol TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3hIBATh CY)XJECHHUsSI OTHOCHTENIFHO BBIIOJHEHHS Ipe/iaraeMoi 3aiadw,
YUYHUTBIBATh HHTEPECHI M COTIIACOBAHHOCTH TMO3MLUI JPYrUX YYaCTHHUKOB JAUAIIOra WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBa OOIIEHMs, IOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB, IPEATNIOCHUIOK
BO3HHMKHOBEHHSI KOH(IMKTHBIX CUTYallUH, YMETh CMSIT4aTh KOH(IIMKTHI K BECTH I1EPETOBOPHI;

BJIQJIETh PA3IMYHBIMU Croco0aMH OOIICHUS M B3aMMOAEWCTBHUS, NMOHMMAaTh HAaMEPEHWs JAPYTUX JIo/IeH, NpOSBIATH
YBaXUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOIH hopme (hopMyarpoBaTh CBOM BO3PaKeHUS,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHMS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI IEATETbHOCTD:

MOHMUMAaTh W HCIONB30BaTh IMPEUMYIECTBA KOMAHIHOH W WHIMBHAYaJbHOH pabOThI NpH PEIICHUH OWOJIOTHYECKON
po0GJIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh TIPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSI IIPU pellIeHUH ydeOHOI 3a1aum;

BBIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX MHTEPECOB M BO3MOXHOCTEW KaXKIOro HieHa
KOJUIEKTHBA;

MIPUHUMATh [EJH COBMECTHOH JEATEIbHOCTH, OpPTaHH30BBIBATH W KOOPIAMHUPOBATH JEHCTBHS MO €€ JOCTHXKEHHIO:
COCTaBJISITh TJIaH ACHCTBUH, PACIIPEIEIATh POIX C YYETOM MHEHHH y4aCTHUKOB, 00CYX/IaTh PE3YJAbTaThl COBMECTHON paboThI;

OLIEHMBATh Ka4eCTBO CBOET'0 BKJIA/Ia M KQXKJIOr0 y4aCTHHKA KOMaH/Ibl B OOIINT pe3yabTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

npeainaratb HOBBIC MMPOCKTHI, OUCHUBATh UACH C IMO3UIITUU HOBHU3HbI, OPUTUMHAJIbHOCTH, HpaKTH‘ICCKOﬁ 3HAYUMOCTH,

OCYIIECTBJIATH ITO3UTUBHOE CTPATEIMYECKOE MOBEACHUC B PA3JIMYHBIX CUTyallUAX, MPOSABJIATE TBOPUECTBO U BOO6pa)KCHI/Ie,
6BITB WHUIIMATUBHBIM.

OBgJjajieHNe YHUBEPCATbHBIMH PETYJISITUBHBIMH JefiCTBHSIMM:

1) camoopranuzamnms:

UCIIONB30BATh OMOIOIMYECKHE 3HAHUS IS BBIABICHHUS IPOOJIEM M X PEIICHUS B )KU3HEHHBIX M y4eOHBIX CUTYalUsIX;

BBIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUH LIENIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHAX M IOCTYIIKax IO
OTHOIIIEHUIO K ’KUBOM NPUPOJIE, CBOEMY 37I0POBBIO U 3/10POBBIO OKPYKAIOIINX;

CaMOCTOATENBHO OCYIIECTBIATh II03HABATENBHYIO JACSATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3a7]a4X B 00pa30BaTENIbHOM NESTENbHOCTH U KM3HEHHBIX CUTYaIHsX;

CaMOCTOATENBHO COCTABIIATDH IUIAH PEIICHH MPOOIEMbl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH M
NIPEAIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsM;

pacIIUpsATE paMKH y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEAIIOYTeHHUI;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH ()OPMHUPOBAHHIO U IPOSBICHUIO MHUPOKOH 3PYIULIUH B Pa3HbIX 00IACTAX 3HAHUH, OCTOSHHO MOBBIIATH
CBOM 00pa30BaTeNbHbBIN U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYAIlsIM, BHOCUTb KOPPEKTHBHI B IEATENBHOCTD, OIIEHNBATh COOTBETCTBUE PE3YIBTATOB IIEISAM;

BJIQJICTh HABBIKAMU IO3HABATEIHHON Pe(UIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI M MBICIUTEIBHBIX IPOIIECCOB,
UX PE3yIbTaTOB M OCHOBAaHMUI, UCIIOIH30BATh MPUEMBI Pe(hIIEKCHH TS OLICHKH CUTYaIll1, BEIOOpPAa BEPHOTO PELICHUS;

YMETh OLIEHMBATH PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIIEHUS [0 UX CHIDKCHUIO;

MIPUHAMATh MOTHBBI U apTYMEHTHI IPYTHUX IPH aHAJIHM3€E PE3yIbTATOB AESITEIbHOCTH;

3) npunsiTUe cefsl U APYrUX:

MIPUHAMATH ce0sl, TOHUMAasi CBOU HEAOCTATKH U IOCTOMHCTBA;

MIPUHAMATh MOTHBBI U apTyMEHTHI IPYTUX TP aHAIN3€ PE3YJIbTATOB ACITEINbHOCTH;

TIPU3HABATh CBOE MPABO M IPABO APYIHX HA OIIHOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMAThH MUP C MO3HIMN APYTOro YEIOBEKa.

NNPEAMETHBIE PE3YJIbTATbBI

[IpeamerHble pe3ynbTaThl OCBOCHMS cOJEp)KaHHA ydeOHOro mpenmera «buonmorms» Ha yrayOnéHHOM YpOBHE
OpHECHTHPOBAHBI Ha obecriedeHrne MpOPUIBLHOrO OO0y4eHHs oOydaromuxcs Owonmormu. OHHM BKIIOYAIOT: CrielU(UIEcKUe Ui
OMONOTMU HaydHBIE 3HAHHS, YMEHHS W CHOCOOBI NEWCTBHI 1O OCBOEHMIO, MHTEPIPETAlMH W MPeoOpa30BAHUIO 3HAHWH, BUJIBI
JIEATENTLHOCTH TI0 TIOJYYEHUIO HOBBIX 3HAHMH M WX NPHMEHEHHIO B PAa3MUYHBIX y4EOHBIX, @ TAKKE B PEATbHBIX >KM3HEHHBIX
curyanusx. [IpeaMeTHbIe pe3ynbTaThl MpeICTaBIeHBI 0 ToaM N3ydeHHS.

[IpeamerHbie pe3ynbTaThl OCBOEHHS ydeOHOro npeamera «buonorust» B 10 Kiacce NOMKHBI OTPAXKaTh:
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c(hOpMHUPOBAHHOCTH 3HAHWH O MECTe W POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpPA, B IO3HAHWW 3aKOHOB NPHUPOJBI U PEIICHUH MPOOJIEM palMOHAIFHOTO MPUPOIONONB30BaHUS, O BKIIaIe
POCCHICKHX 1 3apyOe)KHBIX YUEHBIX B pa3BUTHE OHOJIOTHY;

BJIaJICHUE CHCTEMON OHOJIOTMUECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE OMOJIOTMYEcKHEe TEPMHUHBI H
MoHATHSL (KU3HB, KJIETKA, OPraHm3M, MeTaboiM3M, TOMeocTa3, CaMOpETYISLHs, CaMOBOCHPOM3BEICHHE, HACIEICTBEHHOCTD,
W3MEHYMBOCTb, POCT W pa3BHUTHE), Omomormdyeckue Teopuu (knerounas teopus T. IlIBanmna, M. Illnefinena, P. Bupxosa,
XpOMOCOMHasl Teopus HaciencTBeHHOcTH T. Moprana), yuenns (H. V. BaBunoBa — o meHTpax MHOT00Opa3usi ¥ IPOUCX OXKJICHUS
KYJIbTYPHBIX PAaCTEHHI), 3aKOHBI (€ANHOOOpa3ys MOTOMKOB IEPBOrO TOKOJEHHS, PacUICIUICHUs], YUCTOTHl TaMeT, He3aBHCHMOT'0
HacienoBaHus . MeHzens, TOMOJOTMYECKHX pSAJIOB B HacieldcTBeHHOW wu3MeHdnBocT H. . BaBuiioBa), npuHIUITEI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJaMHU HAyYHOTO IO3HAHHMS, HCIIONB3YyEeMBIX B OHOJNIOTMYECKUX HCCIENIOBAHUSX IKHBBIX
00BEKTOB (OMHCaHUE, U3MEPECHUE, HAOMIOICHUE, SIKCIICPHMEHT);

YMEHHE BBIJCIATh CYIIECTBEHHBIE TIPU3HAKH: BUPYCOB, KJIETOK IPOKAPHOT M OSYKAPHOT, OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIe OaKTepuii, TpuOOB, PacCTEHHH, KMBOTHBIX M YEJIOBEKa, CTPOCHHS OPTraHOB U CHCTEM
OpraHOB pacTEHHH, )KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KU3HEAEITEIBHOCTH, IPOTEKAIONINX B OPraHU3MaXx pacTeHHH, )KUBOTHBIX U
YeJIoBeKa, OMOJOrMYecKUX MpOILECCOB: OOMEHa BellecTB (MeTaboJH3M), MPEBpAICHUs] SHEPTUH, OpOXEHUsl, aBTOTPOPHOIO U
rereporpoHOoro THUNOB mHTaHWsS, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, Meio3a, rameroreHesa, 3MOpHOreHesa,
MOCTAMOPHOHAIBHOTO Pa3BUTHSI, Pa3MHOXKEHHUS], MHANBHUIYyaIbHOIO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), B3aMMOJICHCTBHUS T€HOB,
reTepo3uca, HICKyCCTBEHHOr0 0T00pa;

yYMEHHE YCTaHaBIIMBATh B3aMMOCBSI3U MEXK/Ty OpPraHOMIaMH KJIETKH M MX (YHKIHMSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH U
uxX (QyHKIUAMH, MEXIY OpraHaMH M CHCTEMaMH OpPTaHOB Yy pPACTEHMH, >KUBOTHBIX M 4YeJOBeKa M WX (YHKLIUSMH, MEKAY
CUCTEMAaMH OpraHoB U HX d)yHKLH/IHMI/I, MEXAY dTalnaMu O6MeHa BCHICCTB, 3TallaMH KJICTOYHOI'O IIMKJIAa M KHU3HCHHBIX ITUKJIOB
OpPraHU3MOB, ATANAMU SMOPHOHAILHOTO PAa3BUTHSL, TEHOTUTIOM M (DeHOTHUIIOM, (DEHOTUIIOM U (PaKTOPaMU CpEIbl OOUTAHHS;

YMEHHUE BBIABJIATE OTJIMYUTCIIBHBIC ITIPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIIC paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA,

YMEHHE UCIIOJIb30BATh COOTBETCTBYIONINE apI'yMEHTEI, 6I/IOJ'[OFI/I‘ICCKyI0 TEPMHUHOJIOTUIO U CUMBOJIMKY JUISL JOKa3aTEJIbLCTBA
POZACTBa OPraHM3MOB Pa3HbIX CUCTEMATHUECKHX IPYIIIL;

YMEHHE pellaThb 6HOHOFI/I'—I€CKI/I€ 3aa4y, BbIABJIATH TMNPUYUHHO-CIICACTBEHHBIC CBA3M MEXKAY HCCICAYEMbIMU
OMOJIOrMYECKMMH MPOLIECCAMU U SABJICHUSMH, J€NaTh BHIBOIBI M IIPOTHO3B! HA OCHOBAHUHM ITOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINONHATH J1a0OpaTOpHBIE M MpakTHYecKHe paboThl, cOONMIOgaTh MpaBWiaa IpU paboTe ¢ y4eOHBIM H
J1200paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, NPOBEPATH UX OSKCICPUMEHTAIBHBIMH CPEACTBaMH, (OPMYIHpPYS LeNlb HCCICIOBaHMS,
aHAJIN3UPOBATH [IOJIYYEHHBIE PE3YIbTAThl M AEATh BHIBOABI;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIENOBATEIbCKON paboTe M0 OMOIOIrnH, SKOJOTUH U MEAUIMHE, POBOIMMON Ha Oase
LIKOJIbHBIX HAy4HBIX OOIIECTB, U IyOIMYHO NPEACTABIATH NONy4EHHBIC Pe3YIbTaThl HA YUEHUUECKUX KOH(EepEeHINIX;

YMEHHE OLICHUBATh YTUYECKUE ACIIEKThl COBPEMEHHBIX MCCIEIOBAaHUI B 00IaCTH OMOIIOTHH M MEIAULUHEI (KIIOHUPOBAHHUE,
HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIIPABICHHOE H3MEHEHHE T€HOMA M CO3JJaHUe TPAHCT€HHBIX OPraHU3MOB);

yMEHHE OCYILIECTBIIATh OCO3HaHHBIH BBIOOp Oyayiieil mnpodecCHOHANBHON AeATeIbHOCTH B 00JIACTH OHOJIOTHH,
MEIULMHBI, OUOTEXHONOTHH, BETEPHHAPHH, CENBCKOTO XO3AHCTBA, NMUIIEBON MPOMBIIUICHHOCTH, YIIIYOJSATH ITO3HAaBaTEITbHBIA
HHTEpEeC, HallPaBJIEHHBII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPodeCCHH U MPONOKEeHHE OMOJIOrMIecKoro o0pa3oBaHus B
OpraHU3aLUAX CPeIHEro NpoheCcCHOHAIBLHOIO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHBIe pe3yabTaThl OCBOCHHS yueOHoro npeameta «buonorus» B 11 Kiacce TOKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHOI
€CTECTBEHHO-HAyYHOH KapTHUHBI MHpA, B IIO3HAHWH 3aKOHOB IPUPOABI M PEIICHWH SKOJIOTMYECKHX NpOoOJeM YelIoBeyecTBa, a
TaKKe B PELICHUH BOIPOCOB PAIMOHAJIBHOTO MPUPOAOINOIF30BAHMUS, U B (POPMUPOBAHMH LIEHHOCTHOI'O OTHOIICHHS K IPHPOJE,
00IIECTBY, YEIOBEKY, O BKJIaJe POCCHUCKUX U 3apYOEKHBIX YIEHBIX-OHOIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJeTh CHCTEMOW OHONIOTMYECKHX 3HAHHH, KOTOpas BKIIOYAeT OIpeNeleHHs W IOHMMaHHE CYLIHOCTH
OCHOBOITOJIATAIONINX OHONIOTMYECKHX TEPMUHOB W TOHATHH (BHI, OSKOCHCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHH
(aBomonmonHas teopus Y. JlapBuHa, CHHTeTHYECKast Teopus »Boironmi), yaenus (A. H. CeeprioBa — o MyTsIX ¥ HalpaBICHUSIX
sBomorn, B.W. Bepranckoro — o 6uocdepe), 3akoHb! (TeHeTndeckoro pasHoBecus [x. Xapau u B. BaitnOepra, 3apoapimeBoro
cxonctBa K. M. bapa), npaBmia (MuanMyMa FO. JInbOmxa, S5KOIOrHIecKoi MupaMuabl SHEPTHN ), TUIIOTE3H! (THmoTe3a «mupa PHK)
VY. T'unbepta);

YMEHHE BJIAJICTh OCHOBHBIMH METOJaMU HAYYHOT'O MO3HAHHS, UCIIONB3yeMbIMU B OMOIOrMYECKHX HCCISIOBAHUAX KHUBBIX
00BEKTOB M IKOCHCTEM (OIMCAaHWEe, U3MEpPEHNE, HaOIIOICHHE, YKCIIEPUMEHT), CIIOCOOaMU BBISIBIICHUS M OIEHKH aHTPOITOTEHHBIX
HW3MEHEHUH B MIPUPOJIE;

YMEHHE BBIJEISTH CYIIECTBEHHBIE NPU3HAKH: BU/IOB, OMOTEOIIEHO30B, SKOCHCTEM M OHocdepsl, CTaOMIM3HPYIOIIETo,
JIBIDKYIETO W Pa3pBIBAIONIETO E€CTECTBEHHOI'O OTOOpa, auIoNaTpHYECKOro M CHMIATPUYECKOTO BHIO000PA30BAHMS, BIIMSHUS
JBIDKYIIMX CHJI SBOJIONMM HAa TEHO(OH] MOMYJISINH, TPHCIOCOOIEHHOCTH OpPTaHW3MOB K Cpele OOWTAaHWs, YepemaoBaHUs
HaINpaBJICHNH YBOIOUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B HKOCHCTEMAX;
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YMEHHE YyCTAHABJIMBATH B3AaUMOCBSI3M MEXJIY IMPOILECCAMH DBOJIONMH, [BIKYIIUMH CHJIAMU aHTPOIOreHesa,
KOMITOHEHTAMH PAa3JIHYHBIX IKOCUCTEM M IPUCIIOCOOJICHUSIMH K HM OPraHU3MOB,;

YMEHHE BBIABIATh OTJIMYHUTEIbHBIC TMPH3HAKA SJKUBBIX CHUCTEM, MPUCIOCOOIIEHHOCTh BHAOB K Cpele OOWTaHHUS,
aOMOTHYECKUX W OHOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3ell OpraHHM3MOB B COOOLIECTBaX, AHTPOIMONEHHBIX
W3MEHEHHH B 9KOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOIBb30BATh COOTBETCTBYIONIME apIyMEHThI, OMOIOTMYECKYI0 TEPMUHONIOTHIO M CHMBOJIUKY IUTS I0OKA3aTeNbCTBA
POICTBa OPraHM3MOB PA3HBIX CHCTEMATHUYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB M CPEJbl OOMTAHUS, SIUHCTBA YEIOBEYCCKHX
pac, HeoOXOAUMOCTH COXPAHEHHsT MHOI000pa3usl BUIOB M 3KOCHUCTEM KaK YCIIOBHUSI COCYIIIECTBOBAHHS MIPUPOIBI U YETIOBEUCCTBA;

YMEHHE peliath OHOJOTHYECKHE 3a/1aud, BBIABISTh TMPUYHUHHO-CICACTBEHHBIC CBA3H MEXKAY HCCICIYSMBIMH
OMOIIOrMYECKUMH MPOIIECCAMH U SBICHUSIMH, J€aTh BHIBOIIBI M TIPOTHO3BI HA OCHOBAHHH MONYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMONHATh Ja0OpaTOpHBIE M MPAKTHUECKHEe pPaboThl, COOMIOAATh MpaBWia Mpu pabore ¢ y4eOHBIM H
71200paTOpPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH UX OSKCIEPHUMEHTAIBHBIMH CPEJCTBAMH, (OPMYIHUPYS IENb HCCICIOBAHUS,
AHANN3UPOBATH MMONYICHHBIC PE3YJABTATHI U JCNATh BHIBOJBL;

YMEHHE Y4acTBOBaTh B y4eOHO-HCCIEA0BATEIBCKON paboTe Mo OHOIOTHH, YKOJOTHH W MEAUIIMHE, MPOBOIMMON Ha Oa3e
HIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPE/ICTABIATH MONYICHHBIC PE3YIbTAThl HA YICHUYECKHX KOH(EPEHIIUSIX;

YMEHHE OIICHHBATh THIOTE3bl M TEOPHH O MPOUCXOKICHHM JKHM3HH, YETOBEKA W YEIOBEUSCKHX pac, O NPHUIMHAX,
MOCIE/ICTBHUAX U CIOCO0aX MPeI0TBPAICHHs TT00ANTBHBIX H3MEHEHHH B OHochepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBII BBIOOpP OymyIieil mpodeccHoHaNbHOM NeITeNbHOCTH B 00JaCTH OUONOTHH, KOJIOTHH,
MPUPOMIONONB30BAHMS, MEIUIUHBI, OHOTEXHOIOTWH, TCUXOJOTHH, BETCPUHAPUH, CENbCKOTO  XO35iCTBa, MHUIIEBOH
MPOMBIIUICHHOCTH, YIITYOJISITh MO3HABATEIbHBIA HHTEPEC, HAPABICHHBII Ha OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIECH MpodeccHu
U TMPOJODKEHUE OMOIOTHYEeCKOro 00pa30oBaHusl B OpraHU3alMsIX CPEAHEro MPo(heCcCHOHATBHOIO U BBICIIIEIO 00pa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnyecTBo yacos
N HaumenoBanue TpaxTuye
/i Pa3eioB M TEM MPOTrPaMMBbI Beero KoHTpoib excie
HbIe paboThI paGoThi
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4EHHE 2
3 Buomorust kieTku 3 1
4 XuMuyeckasi OpraHu3aius KIeTKU 9 1
5 CrpocHue ¥ QYHKIIMH KICTKA 8 1 2
6 OOMeH BeIleCTB U MPEBPAICHUE SHEPTHU B KIICTKE 8 15
7 Hacnencteennas nH(pOpMaIus U peaau3ans e€ B KICTKe 10 1 0.5
8 JKv3HEHHBIN UK KICTKH 6 0.5
9 CrpocHue U QyHKIMH OPTaHU3MOB 16 1
10 Pa3MHOMXeHHE U pa3BUTHE OPTaHU3MOB 8 1 1
1 ['eHeTrKa — HayKa O HACJEJCTBEHHOCTH U M3MEHUYHUBOCTH )
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 9 0.5
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0.5
14 ['eHeTHKa YemoBeka 4 1 0.5
15 Cernexiys OpraHn3MoB 3 1
16 BuorexHonOrust 1 CHHTETHYECKasi OMOJIOTHSI 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 100 4 11
11 KJIACC
KoaunuecTBo yacos
Jr:;-)rl HaumMeHoBaHue pa3/iesioB ¥ TeM NPOrpaMMbl Beero KouTtpoib g:::LKane
Hble padoThI pagoTHI
1 3apokJeHUE U pa3BUTHE IBONIOLMOHHBIX [IPEICTABICHUN B 3
Oounomoruu
2 MHUKPO3BOIOHS U €€ pe3yIbTaThI 14 2
3 Makpo3Bontonus U €€ pe3yabTaThl 5
4 [IponcxoxneHue u pa3BUTHE KU3HU Ha 3eMIIe 15 15
5 [IponcxoxmeHue yenoBeKa — aHTPOIOTeHE3 11 15
5 DKOJNOrusi — HayKa O B3aMMOOTHOIIICHUSIX OPTaHU3MOB U 3 05
HaJOPTaHU3MEHHBIX CUCTEM C OKPYXAIOLIEH cpenon
7 Opraau3msl 1 cpefia OOuTaHus 9 15
8 DKOoNorust BUIOB U MOMYJISIUHA 8 0.5
9 DKOI0rus coo0I1IECTB. DKOJIOrMUECKUE CUCTEMBI 13 0.5
10 Brocdepa — rmobansHas skocucremMa 6
11 UYenosek 1 OKpYXKarOIIas cpena 6
12 PesepBHOE Bpems 7
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 100 8
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Buonorus, 11 xmace/ bopomun I[1.M., Ipmvimur .M., Cabmura O.B.; ox penakmueit [lymuoro B.K., Jsmvmmma .M.,
AxtmonepHoe obmrectBo «M3marenbeTBo «IIpocBemenmes»

* Buonorus. O6mas 6uomnorus, 10 krace/ 3axapos B.b., Mamonrtor C.I'., Conun H.U., 3axapora E.T.; mox penakuueii
3axapora B.B., O01ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AkronepHoe 00miecTBo «l31aTenbeTBO
«IIpocBemeHue»

* Buonorus. O6mas 6uomnorus, 11 krace/ 3axapor B.b., Mamonrtor C.I'., Conunn H.U., 3axapora E.T.; mox penakuueii
3axapora B.B., O01ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODA»; AknnonepHoe 001ecTBo «31aTenbeTBo
«IIpocBenieHne»

* Buonorus. Buonornueckue cucremsl u nporieccel, 10 knacc/ Tepemor A.B., ITetpocoBa P.A., O01ecTBO ¢ OrpaHHUEHHON
orBercTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyoiioB A.M. u npyrue; non penakiueii [laceunuka B.B.,

AxnuuonepHoe obmiectBo «M3narenscrBo «IIpocBerienuey

METOAUYECKHUE MATEPHUAJIbI J1JI51 YUUTEJIA

bBuonorus (yrnyonennsiii ypoBeHns) : Peanuzanus tpedboBanuii ®I'OC cpenHero odriero
obpazoBanust : MeToauueckoe mocobue st yuurens / [JI.A. [apuryruna, A.B. OBUMHHHKOB,
O.B. Konsacauxos, C.M. I'marones]; mox pen. JI.A. Ilapuryrunoit. — M.: ®T'BHY «ucTHTYT

cTpateruu pa3Butus odpazoBanusi», 2023. — 154 c.: wi.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://mww.school.edu.ru

http://mww.fipi.ru/

http://www.rustest.ru/

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

https://biol1-vpr.sdamgia.ru/
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IIOYPOYHOE IINTAHUPOBAHUE 10 KJIACC

KoauuecTBo yacoB

Konr lpa Jara uzyye Jara uzyue
Ne T poJIb KTH
n eMa ypokKa B HUs HUs
IL
cero HbIE JecKue A (baxr
pao6o paodo
Thbl Thbl
1 Buronorus kak KOMIUIEKCHAsI HAyKa U KaK 4acThb 1 02.09
COBPEMEHHOI'0 00IIECTBA. R
2 JKuBble cucTeMbl U UX CBOMCTBA 1 04.09.
3 YpoBHEBas OpraHu3alys )KUBBIX CUCTEM 1 05.09.
HUcropus oTkpbITus 1 U3y4eHus KieTku. Knerounas
4 1 09.09.
Teopus
5 MeTo/1p1 MOJIEKYJISIPHOW M KJIETOYHOM OMOJIOTHH. 1 11.09.

[pakrrueckas padora 1 «3yueHne MeTonoB
6 KJIETOYHOM Ouomnoruu (xpomarorpadus, snekrpodopes, 1 1 12.09.
mddepeHnmansHoe nentpudyrupoanue, [1LIP)»

7 XUMHUUYECKUIT COCTaB KIIETKH 1 16.09.

MI/IHepaﬂbeIe BCIICCTBA KJIICTKH, UX 6I/IOJ'IOFI/I‘-IGCK3.5{ l 18 09
poIb R

OpraHuyecKue BEIIECTBa KIETKH — OENKH.
9 Jlabopatophast pabora 1 «OOHapykeHue OEIKOB C 1 0.5 19.09.
MIOMOIIBIO KAYECTBEHHBIX PEAKIHII»

10 CaoticTBa, Kaccupukanys 1 QYHKIUN OEIKOB 1 23.00.
11 Opranudeckye BemecTBa KICTKH — YIJIEBOJBI 1 25.09.
12 Opranudeckue BEmEecTBa KICTKH — JIUMHIBI 1 26.09.

Hyxneunossie kucnotsl. JJTHK u PHK. JIaGopaTopHast
13 padora 2 «MccienoBanie HyKICHHOBBIX KUCIIOT, 1 0.5 02.10.
BBIJIETIEHHBIX M3 KJIETOK PA3JIMYHBIX OPIraHHU3MOBY

Crpoenue u ¢pynkipu ATO. [Ipyrue

14 1 03.10.
nykieosuarpudochatsr (HTD)
Cexsenuponanue JJHK. Merons! reHOMHKH,

15 TPAHCKPUIITOMHUKH, IPOTEOMHUKH MeTOIbI CTPYKTYpPHOI 1 07.10.
Ouonorun

16 Tuner ki1erok. [IpokapuoTuyeckas KieTka 1 09.10.

17 Crpoenue 3y1<apnomqe01fon KJIETKH. HIiaKTI/I‘{CCKa}I 1 05 10.10.
pabora 2 «/3y4eHune CBOMCTB KIETOUHOW MEeMOpaHbD)

18 [ToBepXHOCTHBII anmapat KIETKA 1 14.10.

OpmHOMeMOpaHHbBIe OpraHou bl KieTku. [IpakTudeckas
19 padora 3 «/3yueHue qBIKSHUS [IUTOIIA3Mbl B 1 0.5 16.10.
PaCTHTENBHBIX KJIETKaxX»

[NomyaBTOHOMHBIE OPTaHOHABI KIIETKH: MHTOXOHIIPHH,
mwractunel. JlaboparopHast pabora 3 «ccnenoBanue

20 1 0.5 17.10.
TUIa3MOJIM32a U JICIUIa3MONIN3a B PACTHTEIBHBIX
KIIETKax»

1 HememOpannsie opraHonas! kietkn CTpoeHue u 1 9110,
GbyHKINH smpa

22 KonTponsras pabora 1 1 1 23.10.
CpaBHUTENBHAS XapaKTEPUCTHKA KIETOK DYKapHOT.

23 JlabopaTopnast padora 4 «/3yueHne cTpoeHus KIeTOK 1 05 24.10.

PA3JINYHBIX OPTraHU3MOB»
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ACCHUMUITSIIINAS U TUCCUMUIISIIIUS — JIBE CTOPOHEI
Metabomu3ma. Tumbel oOMeHa BemecTs. JlabopaTopHas

24 y 1 0.5 06.11.
pabora 5 «/3yueHne KaTaIMTHIEeCKON aKTUBHOCTH
(epMeHTOB (Ha MprMepe aMuIa3bl WM KaTajiasbl))
@DepMEHTaTUBHBIN XapaKTep peakluil KIETOYHOro
25 Merabonusma. Jlaboparopnast pabora 6 «3yuenne 1 05 07.11.
(hepMEHTaTUBHOTO PACILIEIICHUs ITEPOKCHAA BOJOpO/a
B PAaCTUTENBHBIX U )KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpHI M OEIKH-UHTHOUTOPHI 1 11.11.
27 ABTOTpOGHEI THIT 0OMeHa BeriecTB PoTocuHTE3 13.11.
28 Xemocunres. JlabopatopHas padora 7 «CpaBHeHHE 1 05 1411
TpoLeccoB (pOTOCHHTE3a i XEMOCHHTE3a»
29 AHa’poOHbIe OpraHu3Mbl. Buibsl OposkeHusI. 1 18.11.
30 AbnpoOHBIE OpPraHU3MBbI. DTalbl YHEPTETUUECKOTO 1 20.11.
oOMeHa
31 OHeprust MeMOpaHHOro TpajreHTa NpoToHoB. CHHTE3 1 2111
AT®: pabora npotonHoit ATO-cuHTa3bI o
32 Peakiuu MaTpu4HOrO CUHTE3a 25.11.
33 Tpanckpumnims — MaTpuuHblid cuaTe3 PHK 1 27.11.
34 Tpancnsauus u e€ sTamnsl 1 28.11.
35 KomupoBanre aMUHOKHKCIIOT. Posib pubocoM B 1 02.12.
OrocuHTe3e Oenka
36 Opranuzanus reHoMa y MpoKapHoT U dyKapuoT 1 04.12.
37 MonekyspHble MEXaHU3MBI IKCIIPECCHU TEHOB Yy 1 05.12.
JYKapHOT
Bupycsl — BHeKJIeTOUHBIE ()OPMBI )KU3HU H
38 obsiuraTHbIe Napa3uThl. [IpakTiuueckas padbora 4 1 0.5 09.12.
«Cozanre MOJeITH BHPYCa»
39 BI/IpyCHIiIe 3a00JIeBaHUS YEI0BEKa, KUBOTHBIX, 1 1112
pacTeHuit
40 HanorexHonoruu B OMOIOTUU U MEIULIUHE 1 12.12.
41 Kontponbhas padora 2 1 16.12.
42 JKU3HEeHHBIN LUK KJIETKA 1 18.12.
43 Marpuunsiii cuare3 JTHK 1 19.12.
m Xpomocomel. JlaboparopHas pabora 8§ «3yduenne 1 05 93.12.
XpPOMOCOM Ha T'OTOBBIX MUKpOIpenapaTax»»
45 JleneHue KIeTKH — MHUTO3 1 25.12.
46 Tuner kietok. KaprokuHes 1 HIUTOKKUHES. 1 26.12.
47 Perynsmus >xn3HEHHOTO IHKIIA KIETOK 1 09.01.
48 OpraHusm Kak eIMHOe 1[eTI0e 1 13.01.
49 TkaHu pacTeHHH. 1 15.01.
50 Txanu )KI/IBOTHBIXVI/I yenoBeka. JlabopaTopras pabora 9 1 05 16.01
«VI3ydeHne TKaHeW >KUBOTHBIX»
51 Opransl. Cuctems! opradoB. JlabopaTopras padora 10 1 05 20.01.
«VI3ydeHne opraHoB IIBETKOBOTO PACTCHHUSD»
52 Omnopa Tena opraHu3MOB 1 22.01.
53 JBrxeHne opraHu3MoB 1 23.01.
54 IIuranue opraHu3MoB 1 27.01.
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IInTaHne MO3BOHOYHBIX JKHBOTHBIX. HI/IHICBapI/ITeJ'IBHaH

55 1 29.01.
CHCTEMa YeJIOBeKa

56 JIpIxaHue opraHu3MoB 1 30.01.

57 JIprxaHue mo3BOHOYHBIX JKUBOTHBIX M U€JIOBEKa 1 03.02.

58 TpaHcIopT BEmecTB y OpraHu3MoB 1 05.02.
KpoBeHocHas cucremMa MOo3BOHOYHBIX JKUBOTHBIX M

59 P 1 06.02.
YeJIoBeKa

60 Brinenenue y opraHu3MoB 1 10.02.

61 3ammra y opranu3mMoB IMMyHHas cucteMa yesoBeka 1 12.02.

62 PazapaxumMocTs U perynsnus y OpraHu3MoB 13.02.
I'yMopalbHast peryssius ¥ SHI0KPUHHAS CHCTEMa

63 yMop pety P 1 17.02.
JKMBOTHBIX U YeJIOBEKA

64 DopMBbI Pa3MHOXKEHUST OPTaHU3MOB 1 19.02.

65 [TonoBoe pasmuoxeHnue Metios 20.02.
I'amerorene3. OOpa3zoBaHKe U Pa3BUTHE TTOJOBBIX

66 kietok. Jlabopatopuas pabora 11 «/3ydenue ctpocHus 1 0.5 24.02.
MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIpENapaTax»

67 NuauBunyanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 26.02.

68 3akaaKa OpraHoOB M TKAHEH W3 3apPOIBIIIEBBIX JIUCTKOB 1 27.02.

69 PocCT 1 pa3BUTHE )KUBOTHBIX. 1 03.03.
PasMHOKeHHE U pa3BUTHE pacTeHuil. JlabopaTtopHast

70 pabota 12 «CTpoeHHEe OPraHOB Pa3MHOKECHUS BBICIINX 1 0.5 05.03.
pacreHui»

71 KonrponbHas padora 3 1 06.03.

72 Hcropust cTaHOBJICHHS U Pa3BUTHUSI TEHETUKU KaK HAyKH 10.03.

73 OCHOBHBIC TTOHITHS U CUMBOJIBI TCHETHKH 1 12.03.
3aKOHOMEPHOCTH HACJICJOBAHMUSI IPU3HAKOB.

74 P P 1 13.03.
MoOHOruOpHUIHOE CKPEIIUBAHUE.
[{uronoruveckue OCHOBBI MOHOTHOPHIHOTO

75 CKpeIIMBaHusl AHAIU3UPYIOIIEe CKPELUBaHKE. 1 17.03.
Henonxnoe nomuHupoBanue
JurubpunHoe ckpeumBanue. [Ipakruueckas padora 5

76 «M3y4yeHue pe3ynbTaToB AUTHOPHUIHOTO CKPEIIMBAHUS 1 0.5 19.03.
Y APO30(HITBI»

77 [{uronoruveckue OCHOBBI JUTMOPUIHOTO CKPEIIIMBAHHS 1 20.03.

78 ClueruieHHOe HacJIeJOBaHHUE PU3HAKOB 1 31.03.

79 XpoMOCOMHas TEOpHS HACIEACTBEHHOCTH 1 02.04.

80 I'eneruka mosa 1 03.04.

81 I'eHOTHII KaK IIEIOCTHAs CHCTEMA 1 07.04.
TI'eneTnaeckuii KOHTPOJIb Pa3BUTHUS PACTCHUM,

82 Pob P P 1 09.04.
JKMBOTHBIX U YeJIOBEKa

83 W3MeHYMBOCTh MPU3HAKOB. BUbI HF3MEHUHUBOCTH 1 10.04.

84 MoaudukanuoHHas K3MEHYHBOCTb 1 14.04.
BapuanmoHHbIil psg 1 BapuallMOHHAs KpUBasl.
JlabopaTopHas pabota 13 «ccnenoBanme 3aKOHHOME

85 PATOPHAE P N P 1 0.5 16.04.
HOCTe! MOIU(PHUKAIMOHHONW U3MeHYnBOCTH. [locTpoe
HHUE BApUAIIMOHHOTO PsiJia U BAPHAIMOHHON KPUBOI»

86 I'eHoTMTIMUECKast M3MEHYNBOCTh. KoMOMHATHBHAS 1 17.04.
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U3MEHYUBOCTH
87 MyranuoHHast U3MEHYHUBOCTb. 1 21.04.
88 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIPOIIecca. 1 23.04.
DIUTEHETHKA U TTATCHOMHUKA
89 I'enetuxa uenoseka. ITpakTudeckas p?60Ta 6 1 05 24.04.
«CocTaBiieHHE U aHATH3 POJIOCIOBHOM
90 MeToibl METUITUHCKOM T€HETUKH 1 28.04.
91 3HaueHHUE METUIIMHCKOM TCHETUKH B MPEIOTBPAICHUN 1 30.04
U JIEYEHUU T'€HETHYECKUX 3a00IEBaHMUIl UeTI0BEKa T
92 Kontpomsnas padora 4 1 05.05.
93 OCHOBHBIE TIOHSTHUS CEJIEKIIUH. 1 07.05.
94 MeTobl ceeKIMOHHOI PadoTHI. Ha60paTOPHa$I pabota 1 05 12,05,
14 «3yuenue METOOB CENEKIMU PACTEHUID
95 JlocTrxKeHHs CENEKITUN PACTCHUH U )I(I/IBOTHLIj(. 1 05 14,05,
[pakTuyeckas padora 7 «I[IpuBHBKa pacTCHHIA
9% CoxpaHeHue, U3y4CHHUE U HCIIOJIh30BAHUE 1 15.05.
TCHETHUECKUX PECYpPCOB
97 BbuorexHonmorus kak Hayka u 0Tpacib MPOU3BOJICTBA. 1 19.05.
98 OCHOBHBIE HAITPABJICHHUS CHHTETHYCCKOW OMOIOTHH 1 21.05.
99 XpOMOCOMHas U F'eHHasl HHXeHepust MenunuHckue 1 29 05.
OMOTEXHOJIOTUH
100 Pe3epBHBIN ypoK. HOBT?pCHI/IC, 00o00IIeHHE, 1 26,.05.
cHCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 100 4 11
11 KJIACC
KoanyecTBo yacos
Ne Kontp Ipa JlaTa uzyue Jarta uzyue
n/n Tema ypoka Beero | %™ Kriuec HHUSE HUSL
HbIE KHe — daxt
pado pado
ThI ThI
1 OpomonuonHas Teopus Y. lapeuna J[BroKyImye CHiIbI 1 04.09.2024
sBosolMy BUIOB 1o Y. JlapBuny
5 Boprba 3a cyLuE:CTBOBaHI/Ie, €CTECTBEHHEIN U 1 05.09.2024
HCKYCCTBEHHEIH 0TOOp
3 DOopMUPOBAHUE CUHTETUYECKOW TEOPUH IBOIIOLIUN 1 06.09.2024
4 DTansl 3BOMOMHIOHHOTO TIPOIIECCa: MUKPOIBOIOIS U 1 11.09.2024
MaKpOIBOJIOIHS
5 [ormynsmus — 31eMeHTapHas! eAUHHUIIA YBOJTOINN 1 12.09.2024
3akoH reHeTHYecKoro pasHoBecus Jx. Xapam,
6 B.Baitn6epra. JlabopaTopras pabdota 1 «BersBnerue 1 05 13.09.2024
M3MEHYHBOCTHU y 0c0o0eil OHOTO BHIa»
7 OnemeHTapHbIe (HaKTOPHI IBOIIOLHN 1 18.09.2024
8 D¢ dexr ocHoBarens. IPPeKT OyTUIOTHOTO 1 19.09.2024

TOpPJIbIIIKA
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Murpanmu. V3omsamuy momynsnuii: reorpadudeckas,

9 1 20.09.2024
Oronoruaeckast

10 EcrectBenHsIit 0T00p — HampasJsonuii Gpakrop 1 25.09 2024
SBOJTIOLIUH

11 [Tomnogoit or6op 1 26.09.2024
[MpucnocoOIeHHOCTh OPraHU3MOB KaK Pe3yNbTaT

12 MHKPO3BOJIIOIUH. J'Ia6opaT0pHav${ paborta 2 (jI/I3yquI/Ie 1 05 7.09.2024
apoMop(030B U HANOATANITALINHI Y PACTEHUH U
KHUBOTHBIX
[Tpumeps! IpUCHIOCOOIEHUH y OPraHU3MOB:
MophoOTHYeCKHe, (PU3HOIOTHUECKUE,

13 OnoxuMHUUecKue, moseaeHueckue. Jlaboparopuas 1 0.5 02.10.2024
pabota 3 «IIpucmocobiaeHuss OPraHu3MOB U UX
OTHOCHTENBHAs 11eTIECO00Pa3HOCTH
Bup, ero xputepuu u crpykrypa. Jlaboparopnas

14 pabora 4 «CpaBHeHHE BHI0B IO MOP(OIOTHUECKOMY 1 0.5 03.10.2024
KPUTEPHUIO»

15 Crpykrypa BUIa 04.10.2024

16 Bunoo0pa3zoBaHue Kak pe3ynbTaT MUKPOIBOIIOLUH 1 09.10.2024

17 CBs13b MUKPOIBOJIOIUH U SITUAEMHUOIOT U 1 10.10.2024

18 MakposBomtonus. [laneoHTonornyeckue MeTo bl 1 11.10.2024
N3Y4YCHUS 5BOJIIOIIUN

19 buoreorpaduueckre METOAbI N3Y4EHUS! IBOJTIOLUH 1 16.10.2024

20 OMOpUOIOrnYecKue u CpaBHUTENBHO- 1 1710.2024
MOP(}OIOTHYEeCKHe METOIbI H3YUEHHS 3BOTIOLUH

21 MonekyaspHO-TeHeTHYEeCKHe, OHOXUMHYECKHE 1 1 18.10.2024
MaTeMaTH4ECKUEe METOABI U3Yy4EHHUS IBOJIIOLUH

29 OO1Me 3aKOHOMEPHOCTH IBONIOLUH AJIaNTUBHAS 1 93.10.2024
panuanus. HepaBHOMEPHOCTb TEMIIOB 9BOJIIOLIUH

23 Konrponbhas padora 1 1 24.10.2024

24 Hayunble rHUIOTE35I IPOUCXOXKICHUS KU3HH Ha 3emiie 1 25.10.2024

25 JloHay4HbIe IPEACTABICHUS O 3aPOXKACHIN KU3HH 1 06.11.2024

26 OCHOBHBIE 3Talbl HEOPTAHUYIECKOH IBONIOIIA 1 07.11.2024

27 ['urore3sl 3apoXKACHUS KUZHU 1 08.11.2024
Uctopus 3eMiu 1 METOIBI €€ U3yIeHUS.

28 Jlabopatophast pabota 5 «/3ydenue u onucaHue 1 0.5 13.11.2024
HCKOITaeMBIX OCTaTKOB JAPEBHHUX OPraHM3MOB)

29 HauanbHble 3Tarnbl OpraHUueCcKOi IBONIOIUH 1 14.11.2024

30 DBOMIONHUS IYKAPHOT 1 15.11.2024
OCHOBHBIE 3TaIlbl SBOMIOLHMH PACTUTEIEHOTO MHPA.

31 [paxrryeckas padora 1 «3yuenne ocobeHHOCTEH 1 0.5 20.11.2024
CTPOCHHS PACTCHUI Pa3HBIX OTHEIIOBY

32 OCHOBHbIE 3TAlbl YBONIOLUH )KUBOTHOTO MUPa 1 21.11.2024
Opomonus )XUBOTHBIX. [IpakTrdeckas pabdora 2

33 «M3ydyeHne 0cOOEHHOCTEH CTPOCHUST TIO3BOHOYHBIX 1 0.5 22.11.2024
JKHBOTHBIX)

34 Pa3BuTHe xu3HM Ha 3eMuIe 110 paM U IeproaaM 1 27.11.2024

35 MaccoBbie BEIMUPaHHUSI — KOJIOTMYECKHAE KPH3UCHI 1 28.11.2024

IIPOILIOrO
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CoBpeMEeHHBIH 3KOJOTUYECKH KPU3HC, €ro

36 1 29.11.2024
0COOEHHOCTH
37 CoBpemMeHHas cUCTEMa OPraHUYECKOro MPOIIJIOro 1 04.12.2024
38 OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB 1 05.12.2024
39 Kontponsnas pabora 2 1 06.12.2024
40 AHTpOIONIOrUsl — HayKa O YeJIOBEKE 1 11.12.2024
41 Pa3Burtue npencraBneHuit 0 MPOUCXOXKIAECHUH YETOBEKA 1 12.12.2024
MecTo yenoBeka B CUCTEME OPTaHUIECKOr0 MUPA.
42 JlaGopaTopHas pabota 6 «/3ydeHrne ocoOeHHOCTEH 1 05 13.12.2024
CTPOEHHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
TPSAMOXOXKICHAEM)
43 JIBMOKyIIME CHIIBI aHTPOIIOTeHe3a 1 18.12.2024
44 CooTHolIeHre OMOJIOTNYECKUX M COLMATBHBIX 1 19122024
(aKTOpOB B aHTpOIIOTeHE3E
45 OCHOBHBIE CTaAU1 aHTPOIIOTeHE3a 1 20.12.2024
46 [TaneoreHernka u najgeoreHOMUKa 1 25.12.2024
47 DBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA 1 26.12.2024
48 YenoBeueckue pacsl. 1 27.12.2024
49 HpaKTI/I‘ICf:Kaﬂ padora 3 «/3yueHne 3KOIOornIecKux 1 1 09.01.2025
aJlanTanyii 4eIoBeKay
50 MexIMCIUIIMHAPHBIE METO/IBI aHTPOTIOJIOTHU 1 10.01.2025
51 3apokeHUE U Pa3BUTHE HKOJIOTUH 1 15.01.2025
52 Merozp! sxkonoruu. JlabopaTopHast pabora 7 1 05 16.01.2025
«/3yyeHune METO0B HKOJIOTMYECKUX UCCIIEA0BAHUIN '
53 3HaueHUE DKOIOTHYECKUX 3HAHUI [T YETOBEKA 1 17.01.2025
54 Dkonoruieckue HakTopsl 1 22.01.2025
Abuornueckue Gaxkropbl. CBET KaKk IKOJIOTHUECKUI
55 ¢axrop. Jlaboparophast pabora 8 «BrisiBneHue 1 0.5 23.01.2025
MPUCIOCOOIEHNH OPTaHU3MOB K BIIUSHHUIO CBETa»
Abuornueckue gakropsl. TemrnepaTypa Kak
56 9KOJIOTUYECKH (haKTop. Ha60PaTopHaﬂ pabota 9 1 05 24.01.2025
«BrIsBIIEHHE IPHCTIOCOOJICHNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBDY
Abuornueckue Gpakropbl. BiakHOCTh Kak
57 sKonoruueckuii paxrop. JlabopaTopHas Iia60Ta 10 1 05 29.01.2025
«AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX
MeCT OOUTaHUSD)
58 Cpenslr 00MTaHUS OPTaHU3MOB 1 30.01.2025
59 Buonorudeckue puTMbl 1 31.01.2025
60 XKusHennsie HOpMbI OPraHU3MOB 1 05.02.2025
61 buornueckue Gpakropb 1 06.02.2025
62 3HaueHne OMOTUYECKNX B3aUMOIECHCTBHIN IS 1 07.02.2025
CYIIECTBOBAHUS OPTaHU3MOB B Cpe/ie OOMTaHUS
63 DKOJIOrMYEeCKUE XAPAKTEPUCTUKH MTOMYIISIIHH 1 12.02.2025
64 OCHOBHBIE MTOKa3aTeN! MOMYJISILNN: YHCICHHOCTb, 1 13.02.2025
TUIOTHOCTbB, BO3PACTHAS M TIOJIOBAsI CTPYKTYpa
65 OCHOBHBIE MTOKA3aTENH! MOMYJISIUH: POXKIAEMOCTb, 1 14.02.2025
TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUH
66 OKoNorn4eckasi CTpyKTypa MOIYISIUH 1 19.02.2025
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67 JluHaMyKa NOMyJSINUU U €€ peryasnus 1 20.02.2025
68 KpuBsle pocTa 4nciIeHHOCTH momyJisiun. Kpusbie 1 21.02.2025
BBDKHBAHUS
69 Konrponsnas pabora 3 1 26.02.2025
70 Oxonorudeckas HUIIA BUJA. Ha60pvaT0pHaﬂ pabora 11 1 05 27.02.2025
«[IpucnocobreHuns ceMsiH PACTEHUH K PacCeTICHUIO
71 Bup xax cuctema momymsnuit 1 28.02.2025
72 3aKOHOMEPHOCTHU MOBEAECHUS U MUTPALMH KUBOTHBIX 1 05.03.2025
73 Co00111ecTBO OpraHU3MOB — OHOIIEHO3 1 06.03.2025
74 DKocucTeMa Kak OTKpbITas cUcTeMa 1 07.03.2025
75 KpyroBopot BemiecTB 1 NOTOK SHEPTUU B IKOCUCTEME 1 12.03.2025
76 OCHOBHBIE 1TOKa3aTeNIN SKOCUCTEMBI 1 13.03.2025
77 DKONOrn4ecKue MIpamMmuIbl 1 14.03.2025
78 W3meneHust cooOIIeCTB — CYKIECCHH 1 19.03.2025
79 IIpuponnsie BKOCHSTGMLI. DKOCHCTEMBI 03€p U peK. 1 20.03.2025
DKOCHCTEMBI MOPEil U OKEAHOB
80 Hpnpcv)zmme 9KOCHUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, 1 21.03.2025
CTCIICH, ITYCThIHb
81 AHTpOTIOTeHHBIE 3KOCUCTEMBI 1 02.04.2025
82 Yp6oakocucremsl. [Ipaktuueckas padora 4 «3ydenue 1 05 03.04.2025
U onucanue ypOoIKOCHCTEMBD)
83 3aK0H0MePHOCT“I/I (hopMHpPOBaHHUS OCHOBHBIX 1 04.04.2025
B3aUMOJICHCTBHI OPraHN3MOB B HKOCHCTEMaX
MexaHu3Mbl BO3IEHCTBYS 3arpA3HEHNAN PA3HBIX TUIIOB
84 Ha CyOOpraHU3MEHHOM, OPTaHHU3MEHHOM, 1 09.04.2025
HOMYJISIUOHHOM M SKOCHCTEMHOM YPOBHSIX
85 Buocdepa — obuieruianerapHas 06onouka 3emiu 1 10.04.2025
86 Yuenue B. U. Bepnanckoro o 6uocepe 1 11.04.2025
87 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCchephI 1 16.04.2025
88 KpyroBopothbI BeliecTB ¥ OHOreOXUMHIESCKUE TUKIIBI 1 17.04.2025
89 3onaabpHOCTH Orochepbl. OCHOBHBIE OUOMBI CYIIH 1 18.04.2025
90 YcroiunBocTh OGrocheps 1 23.04.2025
91 OKOJIOTHYeCKUe KPU3HUCH U MX TPUYNHBI 1 24.04.2025
92 BosaeiictBue denoBeka Ha Ornochepy 1 25.04.2025
93 AHTponorueHHoe BO3JEHCTBHE HA PaCTHTEIBHBIA U 1 30.04.2025
KUBOTHBII MUP
94 OxpaHa npupo/Ibt 1 07.05.2025
95 OCHOBHBIE MPUHLUITBL YCTOHYMBOTO PA3BUTHS 1 14.05.2005
YeI0BEYECTBA U MPUPOIBI
P
9% allMOHAEHOE IPUPOIOIIONE30BaHHE U COXPAHCHUE 1 15.05.2025
OHMOIIOTHYECKOT0 Pa3HOO0pa3wst 3eMIiTn
97 Konrponbhas pabora 4 1 16.05.2025
O600mienue Mo TeMe « MUKPOIBOIIOLHS 1 €€
98 peS}/JIBTaTLI» O6o06menue mo Teme «Makpo3IBOITIOIHS 1 91.05.2025
n e€ pe3ynbraTbl» OO00IIEHNE 1O TeMe
«[IpoucxoxeHne u pa3BUTHE KHU3HH Ha 3eMIIe»
99 O0606menue o Teme «IIponcxoxeHne yeaoBexka — 1 22.05.2025

aHTpornoreres» O000meHne mo TeMe « IKOIOTHS —
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HayKa 0 B3aMMOOTHOIIEHUSIX OPraHMU3MOBY
O0606menue mo Teme «OpraHu3Mbl U cpena OOUTaHUS)

O0606m1enune 1Mo TeMe « IKOIOTHS BUOB M MOITYJISIHID)

100 O0606menue o Teme «brnocdepa — rimodansHas 1 23.05.2025
9KOCHCTEMa
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 100 7.5
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