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MNOSICHUTEJIbHAS 3AITUCKA

[Iporpamma mo ydeOHOMY mpenmMery "buomorms" (manee - Owomorus) Ha YpOBHE CpEIHEr0 OOMIEr0 00pa3oBaHUS
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit @eneparumny, IOC
COO, Konneruu nperogaBanusi yaeOHOTro mpeaMera « BHoorus» M OCHOBHBIX HOJIOXKEHUH (enepanbHoi paboder mporpaMmbl
BOCITUTAHMSI.

VYuebnsiit npenqmer «bronorns» yrimyonéHHoro ypoBHs u3ydenusi (10—11 kmaccel) siBIsieTcsl OZHUM M3 KOMIIOHEHTOB
npeaMerHolt obmactn «EctecTBeHHO-HayuHble npeaMeTs». CormacHo mnonokenusMm PIOC COO mnpoduinbHbIE yueOHBIE
MIPEMETHI, H3y9aeMbIe Ha YrIIyOIEHHOM YPOBHE, SIBIISTIOTCS criocoboM nuddepeHimanuy oOyueHus Ha YpOBHE CPEIHETO OOIIEro
o0pa3oBaHUsi ¥ TPU3BaHbl O0ECHEYHTh IPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOLIMM, CPEAHUM OOLIMM, CpPEIHUM
npoecCHOHANBEHBIM M BBICHIMM 00pa3oBaHHeM. B To ke BpeMsi KaXAbli W3 3TUX Y4eOHBIX IPEIMETOB JOJKEH OBITh
OpPHEHTHPOBaH Ha IIPUOPUTETHOE pEIIeHHEe O00pa30BaTENbHBIX, BOCIHTATENFHBIX W pa3BUBAIOIIMX 3alad, CBS3aHHBIX C
npoopueHTanMe 00yYaIOMMXCsl U CTUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOH o0NacTh HaydyHOro 3HaHMs, CBS3aHHOTO C
Oronoruei, MeJUIIMHON, SKOJIOTHEH, ICHXOIOTHEH, CHOPTOM MITH BOEHHBIM JIETIOM.

[Iporpamma no yueOHOMY npenmery "buonorus" maér mpencraBieHHe O IENU M 33aJadax M3y4eHHs! yIeOHOro IpeaMera
«buonorus» Ha yriyOnEHHOM ypOBHE, ONpenenseT o0s3aTeNbHOEe (MHBApUAHTHOE) TIPEIMETHOE COJCpIKaHHe, €ro
CTPYKTYpPHPOBAHHUE IO pa3feiaM M TeMaM, paclpeieneHre 10 KiaccaM, peKOMEHAYET ITOCIeI0BAaTEeNbHOCTh N3YYEeHUs] y4eOHOTrO
MaTepuana ¢ y4€ToM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€il, JOTMKH Y4eOHOro mpoliecca, BO3PaCTHBIX 0COOEHHOCTEN
oOyuvatomuxcsi. B mporpamMMe mo OHonmorum peajgu30BaH HPHHIMIT TPEEMCTBEHHOCTH C W3ydeHHUEM OWOIIOTMM Ha YpPOBHE
OCHOBHOTO 00miero o0pa3oBaHus, Oyarofapss dYeMmy IpOCMaTpPUBAETCs HANPABJICHHOCTh Ha TIOCIENyIollee pPa3BUTHE
OMOJNOTMYECKUX 3HAHWH, OPWUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHs, DKOJIOTHYECKOTO
MBILUIEHUS, NPEICTaBICHUH O 3JJ0pOBOM 00pa3e >KM3HM, Ha BOCHHTaHHWE OEpEeKHOrO OTHOUICHHS K OKPYKAIOIIeH MpUpOIHOM
cpene. B mporpamme o Ouosioruu Takxke MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu TpeOOBaHHM
OI'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, METANpEeIMETHBIM W TMPEIMETHBIM pe3yibTaTaM oOydeHus U B (HOPMHPOBAHUH
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENILHON JAEATEIBHOCTH OOYYAIOMIMXCS [0 OCBOGHHIO COJIEp)KaHHs OHOIOrH4ecKoro
00pa30BaHuUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

VYueOnblii peamer «buonorus» Ha ypoBHE cpeqHero oOlero oOpa3oBaHMs 3aBeplIaeT OHOJIOrMYecKoe oOpa3oBaHUE B
IIKOJIE M OPHEHTHPOBAH Ha PacUIMPEHHE M YIJIyOJeHHe 3HAHMW 00ydarolnXcs O KHMBOW NMPHPOJAE, OCHOBAX MOJIEKYJSIDHOH M
KJIETOYHOM OMONIOruu, SMOPHONIOrUM U OMOJOTMH Pa3BUTHS, TCHETHKH, CENEKIMH, OMOTEXHOIOIHH, SBOMIOLMOHHOTO yYCHHS H
9KOJIOTUH.

W3yuenne ydebHoro mpexmera «buonorns» Ha yriyOoJIeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY OOYYaroIIMXCs K
HOCIEYIONIeMy IIOly4eHHI0 OHONOrMYecKoro oOpa3oBaHMS B BY3aX M OpraHM3aLMAX CpPEIHEro NpodecCHOHAIBHOTO
obpazoBanusa. OCHOBY €ro CoOIep)KaHUS COCTAaBIsIeT CHCTeMa OWONOTMYECKMX 3HAHHMH, IOAYYEHHBIX IIPH H3YYECHUH
00y4aoUIMMHCs COOTBETCTBYIOIINX CUCTEMATHYECKHX Pa3JIeioB OMOJIOTMHM Ha YPOBHE OCHOBHOrO o0liero oopasosanus, B 10-11
KJaccax 3TH 3HAHMS NONTY4aloT pa3BUTHE. Tak, pacIMpeHbl W YriIyOjeHb! OMONOrMYecKHe 3HaHWSA O PACTeHHSX, XKMBOTHBIX,
rpubax, OakTepusiX, OpraHM3Me 4YelOoBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH, IOMOJHUTENBHO BKIIIOUEHBl OHOIOTHYECKHUE
CBEIeHMs NIPUKIAHOTO U ITOMCKOBOTO XapakTepa, KOTOphIe MOXKHO HCIIONB30BaTh KaK OPHEHTHUPHI VIS MOCIEIYyIOIEero BEIOopa
npodpeccun. Bo3moxHa Takke HHTErpanys OHONOTMYECKMX 3HAHHMH C COOTBETCTBYIOLIIMMH 3HAHUSAMH, IONYyYEHHBIMH
00yJaroNUMHUCS TIPH U3ydeHUH (QUUKH, XUMHH, reorpaduu 1 MaTeMaTHKH.

CrpyKTypa ImporpaMMmsbl 110 y4eOHOMY mpeaMeTy "buonorus” otpaxaeT CHCTEMHO-YPOBHEBBII U 3BOJIIOIIMOHHBIH MMOIXOJIbI
K u3ydeHuto Ouonoruu. COrllacHO MM, M3Y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbBIC IUIS JKUBBIX CHCTEM Pa3HOrO
YPOBHSI OpTaHM3AIMH, 3BOTIOLMH OPraHUYECKOr0 MUpa Ha 3eMile, COXpaHeHUs OMOJIOTMYECKOro pa3HooOpasus IUIaHeThl. Tak, B
10 xymacce M3y4arOTCS OCHOBBI MOJEKYISIPHOM ¥ KJIETOYHOH OWONOTHH, SMOPHONOTHH M OWOJOTHH PAa3BUTHS, TEHETHKH U
CENIEKIINY, OMOTEXHOJOTUH W CHHTETHYECKOW OMOIOTHH, aKTYaJIM3HPYIOTCS 3HaHMS OOydaromuxcs 10 OOTaHMKE, 300JIO0THH,
aHATOMUH, (PU3NOJIOTUH YenoBeKa. B 11 kimacce H3ydaroTcst SBONIOIMOHHOE y4eHHE, OCHOBBI DKOJIOTHH U ydeHHe o Orocdepe.

YuebnsIii mpeamer «buonorus» npu3BaH 00€CIEUNTh OCBOSHHE 00YUJAIOIIMMUCS OMOIOTHYECKIX TEOPUI U 3aKOHOB, HUIEH,
NIPUHOMIIOB W TIPaBWJ, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHHM O CTPOCHHH,
MHOrooOpa3un U OCOOCHHOCTSIX KIIETKH, OpraHW3Ma, IOMYJSIINK, OWOIIEH03a, SKOCHCTEMbI, O BBIJAIONIIMXCA HAYIHBIX
JOCTI)KEHHAX, COBPEMEHHBIX HCCIECAOBAHMAX B OHOJIOTHH, NMPHUKIAJHBIX ACMEKTaX OWOJIOTMYecKMX 3HaHWH. s pasBuTHA H
MOAJICp)KaHU HMHTEpeca OOydJarommXcsl K OHONOTMM HapsAy CO 3HAYUTENBHBIM OOBEMOM TEOPETHUECKOTO MaTephaia B
coJiepKaHUH MTPOTPAMMBI TI0 OHOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHUS M PA3BUTHS TOM WM HHOW 00JIacTH
O1OIOTMH, BKIIA/IOM OT€UYECTBEHHBIX M 3apYOSKHBIX YIEHBIX B PEIICHNE BAKHEHIINX OMOIOTMIECKUX U SKOJIOTUYECKHX MPOOIEM.

Lens n3ydenus yde6HOro mpenmera «buomorus» Ha yrimyOIE€HHOM ypoBHE — OBNAJieHHE OOyJaroIMMHUCS 3HAHUSMH O
CTPYKTYPHO-()yHKIIHOHAJIBHOW OpPTraHMW3aIli1 )KUBBIX CHCTEM Pa3HOTO paHra M MpHOOpPETEHNE yMEHUH MCIOIB30BATh 3TH 3HAHUS B
(hopMHpOBaHNH WHTEpEca K ONpeAeIEHHON 00IacTH IpodecCHOHANBHON ASTEIEHOCTH, CBA3aHHON ¢ OMONOTHeH, Wi K BEIOOPY
y4eOHOr0 3aBe/IeHUsI ISl POIOIKEHNST OMOIIOTHYECKOro 00pa3oBaHusl.

Hoctwkenne nenu u3ydeHus: ydeOHoro mpenmera «buonorns» Ha yrimyOJ€HHOM ypOBHE OOECIIEUHMBACTCS PEIICHHEM
CIIEYIONINX 3a/]1au:

OCBOEHHE OOYJaIONIMMHUCS CHCTEMBI OHOJOIMYECKMX 3HAHWH: 00 OCHOBHBIX OHMOJOTMYECKHX TEOPHUSX, KOHLETIHIX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TPaBWIJIAX, COCTABIIIONINX COBPEMEHHYIO €CTECTBEHHO-HAy4HYIO KapTHHY MHpA; O



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 JKUBOH MPUPOIBL: UCCIIEN0BATEILCKUMH METOIAMU OHONOTHYECKUX
HayK (MOJICKYISIPHOM M KJIETOYHOH OHONOrHH, SMOPUONOrUH M OHONOTHU Pa3BUTHUS, TCHETHKUA U CENEKIHH, OHOTEXHOJIOTUH H
CHHTETHYECKON OHWONIOTHMH, TAaJCOHTOJOTHH, OKOJNOTWH); METOAaMH CaMOCTOSTENBHOrO TMPOBEICHHS OHONOTMYECKHX
HCCIIeIoBaHMil B TaOOpAaTOPHH U B IpUpoJIe (HaOI0IeHIE, H3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBaHHUE);

OBJIaJICHHE OOYYAIOIIMMHUCS YMEHHSMH: CaMOCTOSTENbHO HAXOAWTh, AHAIW3UPOBATH M HCIIOIb30BATH OHONOTHYECKYIO
HH(OPMAIINIO; MOJTB30BATHCS OMONOTHYECKON TEPMHUHOIOTUEH 1 CHMBOJIUKOM; YCTaHABIMBATh CBSA3b MEXK/Y Pa3BUTHEM OHOJIOTHH
U COLHANTBHO-9KOHOMUYECKUMH M KOOI MYECKUMHE MPOOIEMaMH YeTIOBEUECTBA; OLICHUBATH MOCICICTBHS CBOCH NEATEIBHOCTH 110
OTHOIIICHHUIO K OKPYXAIOIIel MPUPOIHOH cpesie, COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO OKPYXKAIOIIMX JIFO/ICH; 000CHOBBIBATh U
co0Jr01aTh Mepbl NpoduIakTHKy WHOEKIMOHHBIX 3a00/IeBaHMil, MpaBmia TOBEACHUS B MPUPOJE U 00ecredeHus: 6e30MacHOCTH
COOCTBEHHOMN JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYALMSX MPUPOAHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepHu30BaTh
COBpEMEHHBIE HAYYHbIC OTKPBITHSI B 00TaCTH OHOJIOTHH;

pas3BuTHE y OO0YYArONIMXCSl MHTEIUICKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH B MpOIECCe 3HAKOMCTBA C BBIIAFOLIMMHUCS
OTKPBITHSAMH M COBPEMEHHBIMH HCCICTOBAHUSIMH B OHOJOTHH, PElIaeMbIMH €10 MpoOjIeMaMH, METOO0NOrueii GHOIOrnYecKOro
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; (POPMHUpPOBAHUE SKONOTUYECKOM, TeHETHUECKOW TPAMOTHOCTH, OOIIECH KYIbTYphI MOBEICHUS B MPUPOJIE; HHTETPAIUH
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuobpeTeHre O0O0YJAIOIIUMHUCS KOMIIETEHTHOCTH B PalMOHATBHOM MPUPOIONONB30BaHUN  (COOMIOJICHHE TMPABUI
NIOBEJICHHs] B IPUPO/JIE, OXPaHbI BUIIOB, SKOCUCTEM, OHoC(ephl), COXPAHEHUH COOCTBEHHOTO 3/I0POBBS U 3/I0POBBSI OKPYIKAIOIIMX
mofel (cobmogaeHuss Mep NpodHIakTHKH 3a0ojieBaHMM, oOecriedeHne Oe30MacHOCTH JKHU3HEACATEIbHOCTH B YPE3BbIYAMHBIX
CUTyallUsiX IPUPOJHOIO M TEXHOIGHHOrO XapaKTepa) Ha OCHOBE HCIOJIb30BaHMsl OHOJIOTMUECKMX 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, METOOB U CPEACTB OOyUEHHS] OMOJIOIMH OCYIIECTBISIETCSI C YYETOM Crielu(UKU ero
CoJIepKaHMsl ¥ HANPABJICHHOCTH Ha MPOAOJIKEHHE OMOIOrMYecKOro 00pa3oBaHus B OPraHU3alMsIX CPEAHEro MpodeccHoHaIbHOrO
U BBICILIETO 00pa30BaHMSI.

OO0s3aTeIbHBIM YCIIOBUEM TPU OOYyYEHWH OMONIOTMM Ha YIIIyOJIEHHOM YpPOBHE SIBISICTCS HPOBEACHHE JIAOOPATOPHBIX U
npaktudeckux pador. Takke yyactie 0Oy4YaroIMXCsl B BBINOJIHEHUH MPOSKTHBIX U y4eOHO-HUCCIEI0BATENBCKUX pad0T, TeMaTHKa
KOTOPBIX OINPEAEISIETCS YIUTENIEM Ha OCHOBE UMEIOIINXCSl MATEPHATIbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBHH.

COIAEPKAHUE OBYUYEHUS

10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpeMeHHasi Omonmoruss — KOMIUIEKCHas Hayka. KpaTkas ucropus pasBuTHs Owonorumu. buonormueckue Hayku u
n3ydaeMble IMU NpoOnembl. DyHTaMEHTaIbHbIC, IPUKIIAJHbIE M TOMCKOBBIC HAYIHBIE HCCIICA0BAHMUS B OMOIOTHH.

3HaueHne OHONIOTMU B (POPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HayYHOW KapTHHBI Mupa. Ilpodeccun, cBsizaHHbBIE C
Ononorueil. 3HaueHNe OMONOTUH B NMPAKTUUECKON AESTEIFHOCTH YENIOBEKAa: MEIUIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIIIEHHOCTH,
OXpaHe IPUPOABL.

JdemoncTpauun

Hoptpersr: Apucrotens, Teodppact, K. Jluaneis, XK. b. Jlamapk, Y. apeun, Y. Iapseit, I'. Mennens, B. U. Bepnanckuii, 1.
I1. ITaBnos, U. . Meunnkos, H. Y. BaBmnos, H. B. Tumodees-Pecosckmit, [Ix. Yorcon, @. Kpuk, . K. benses.

Tabmume! u cxeMbl: «CBSI3b OMOTIOTHH C IPYTUMU HayKamm», « CHCTeMa OHOIOTHYECKUX HAYK.

Tema 2. JKuBble cucTeMbl H HX H3yYeHHE

KuBble cucTeMBl Kak mpeaMeT u3ydeHus Omosnormu. CBOICTBa JKMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa,
JUCKPETHOCTb U LEJIOCTHOCTb,  CIOXKHOCTh M YHOPSJIOYEHHOCTb  CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPTaHHU3aLYs,
CaMOBOCIIPOU3BECHUE, PA3APaXXKUMOCTh, H3MEHYMBOCTb, POCT U pPa3BHUTHE.

YPOBHH OpraHU3aLMy KUBBIX CUCTEM: MOJIEKYISIPHBIH, KIIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, NOMYIIALUOHHO-BH0BOM,
9KOCHCTEMHBIN (OnoreoneHoTHyeckuii), Ouochepusiii. IIporeccrl, mpoucxonsmue B KUBBIX cucTeMax. OCHOBHbBIE TPH3HAKU
xuBoro. JKnu3ub Kak (popMa cyniecTBoBaHHs MaTtepur. Haykn, n3ydaroniye >KuBble CHCTEMbI Ha pa3HbIX YPOBHSIX OpTaHH3aINH.



W3zydyenune xuBBIX cucteM. Meronpl Ononmorndeckod Hayku. HaOmroneHue, M3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3alusl,
MeraaHanm3. [loHATHE O 3aBHCHMMOW M He3aBHCHMOW mepeMeHHOW. [lmanmpoBanme skcriepumenTa. IlocTaHOBKa W IpoBepka
runore3. HymneBast tumnoresa. [lonstne BbIOOpKM u €€ mocToBepHOCTh. PazOpoc B Oumonormueckwx maHHbIX. OleHKa
JIOCTOBEPHOCTH ITOJTYYEHHBIX pe3ynbTaToB. [[pUUMHbI HCKaKEHUsI Pe3yIIbTaTOB KCIIepUMEHTa. [I0HATHE CTaTHCTHYECKOro TeCTa.

JeMoHcTpanuu

Tabnump! n cxemsl: «OCHOBHBIE IPU3HAKH KU3HWY», «bronornueckue cucremsl», «CBOMCTBA KHUBOW MaTepun», «Y pOBHH
OpraHM3alK XKUBOW NpHPOAb», «CTpoeHHe >XMBOTHOW KJIETKH», «TKaHM >KUBOTHBIX», «CHCTEMBI OpPraHOB YeJIOBEYECKOTO
opranusMay, «broreonenosy, «bruocdepa», «MeTonbl U3y4eHHs KUBOW TPUPOIBD».

O0opymoBaHue: JIabOpaTOPHOE 0OOPYIOBAHKE IS TIPOBECHUS HAOTIOICHHH, U3MEPEHUH, SIKCIICPHUMEHTOB.

IIpaxkTuyeckast padora «licronp30BaHne pa3IndHBIX METOJIOB IIPH U3YIEHUH )KUBBIX CUCTEM).

Tema 3. BuoJsiorus KiIeTkn

Knerka — cTpykTypHO-QyHKIHMOHANBHAs eAnHANA XUBoro. Mcropust oTkpeiTust kiaetku. Padorer P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBann, M. [lneiinen, P. Bupxos). OcHOBHBIE OJOKEHNSI COBPEMEHHOM KJIETOYHOH TEOPHH.

MeTo/p! MOJIEKYISIPHOM M KJIETOYHOW OMOJIOrMU: MUKPOCKOITHSL, XpoMaTorpadusi, dIeKTpodope3, METo] MEYEHBIX aTOMOB,
mddepeHInanbHOe  LEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIETOK. M3yueHue QuUKCUPOBAHHbIX KIemoK. DIEKTPOHHAs
Mukpockonus. Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JeMoHcTpanuu

Ioptpetsr: P. T'yk, A. JleBenryk, T. llIBann, M. lIneiinen, P. Bupxos, K. M. Bap.

Tabnuup! u cxembl: «CBETOBOW MHKPOCKOI, « JIEKTPOHHBIN MUKPOCKOID), «VICTOpHSI pa3BUTHSI METOJIOB MUKPOCKOITHH.

OOopyoBaHue: CBETOBOII MUKPOCKOII, MUKPOIIPETIAPaThl PACTHTENBHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

IIpaktnyeckas  padora  «lI3ydyeHne  METONOB  KJIETOYHOH  Ouwojormm  (Xpomatorpadus,  dyeKkTpodopes,
muddepennmansHoe nentpudyrupoanue, [TLP)».

Tema 4. XumMuyeckasi Oprann3anus KJIeTKA

XHUMHYECKUHI COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMUKPONIEMEHThl. Boja n €€ ponb Kak pacTBOPUTENS, PEarcHTa,
y4acTHe B CTPYKTYPUPOBAHWM KIETKH, TEIUIOPEryJsiuH. MuHepajbHble BellecTBa KIETKH, MX Ouoioruueckas poiib. Ponb
KaTHUOHOB U aHHOHOB B KIJICTKC.

Oprannueckre BellecTBa KJIETKH. bromormdyeckue nonmmepbl. benkn. AMUHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTYpbI
OenkoBoll Monekynsl. IlepBuunas CTpykTypa Oenika, NeNTHIHAs CBA3b. BTopuuHas, TpeTWuYHas, YETBEPTUYHAS CTPYKTYPBHIL.
Henarypauus. CpoiictBa 6enkoB. Knaccudukanus 6enkoB. buonoruueckue ¢pyHkimu 0enkoB. [Ipuonul.

VYrneBoxsl. MoHOcaxapuzsl, Iucaxapyibl, OJIHrocaxapuibl M Honucaxapuipl. OOmuid miaH cTpoeHHs H (QU3HKO-
XMMHYECKHE CBOICTBa yrieBooB. buonornueckue GpyHKIMU yriieBo1OB.

Jlurmunel. Tunpodunbho-ruapododusie cBoiictBa. Knaccudukanus mununos. Tpuriunepuabl, (Hoconumuasl, BOCKH,
crepoubl. buonorndeckue ¢GyHkimu aunmunoB. OOIIMe CBOWCTBa OWONOTMYECKHX MeMOpaH — TeKydecTh, CIHOCOOHOCTB K
CaMO3aMBIKaHUIO, TOTYIIPOHULIAEMOCTb.

Hyxneunossie xucnotrsl. JJHK u PHK. Crpoenne nykinenHOBBIX KHCHOT. Hykneorunsl. IIpuHIMD KOMITIEeMEHTapHOCTH.
[paBuno Yapradda. Crpykrypa JJHK — npoiinas crimpans. Mecronaxoxaenne u ouonorudeckue pynkumu JJHK. Buasr PHK.
Oynkrmu PHK B kierke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsisu B Monekyne AT®. buonornyeckue ¢yukiun ATO.
BoccraHoBJICHHBIE TEPEHOCUUKH, UX (YHKIMU B KieTke. /[pyeue Hykneozuompugocgamor (HTD). CexBenupoBanue JHK.
Memoovl cenomuxu, MpaHCKpURMOMUKY, RPOMEOMUKU.

CrpykTypHasi OMONOTHs: OMOXMMHUYECKHE U OMOPHU3MYECKHE HCCIENOBAHUS COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYPHI
ouomonekyn. Mooenuposarue cmpykmypol u QYHKYUU OUOMONEKYT U UX Komniekcos. Komnvomepuwiil Ouzaun u opeaHudecKuti
CUHME3 OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoncTpauumn

Hoptpersr: JI. Iomuar, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panximn, ©@. Caurep, C. [py3unep.

JHuarpammsl: «Pacripenenenne XMMUYECKHX 3JIEMEHTOB B HEXHBOH MPUpoAe», «PacnpeneneHre XUMIYECKHX JIEMEHTOB B
JKUBOU NIPUPOACY.

Tabmuuel u cxembl: «[lepuomuueckas TabauIa XUMHYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJEKYJbl BOIbl», «Bemiecta B
cocTaBe OpraHm3MOBY», «CTpoeHHe MONEKyIbl Oenkay, «CTPYKTyphl OCIKOBOH MONEKYIbl», «CTpOCHHE MOJEKYI YIIIEBOIOBY,
«CTpoeHne MOJeKyIl TUMUA0BY, « HykienHoBble KHCIOTh, «CTpoeHue MOeKyinbl ATD.

ObopynoBaHre: XUMHUYECKAs TIOCYAa U 000pYIOBaHIE.

JlaGopaTopHas padota «OOHapyKeHHE OETKOB C TOMOIIHIO KAYeCTBECHHBIX PEAKITHID).

JladopaTopHas padota «/ccnenoBanue HyKJICHHOBBIX KHCIIOT, BBIJIEICHHBIX M3 KJIETOK Pa3JIMYHBIX OPTaHH3MOBY.

Tema 5. CTpoenue u pyHKIUH KJIETKH

Tumer KIeTOK: 3yKaproTH4ecKas ¥ pokapuoTrdeckas. CTpyKTypHO-(yHKIIMOHAIbHbBIE 00pa30BaHMs KIICTKH.

Crpoenne npokapuoTHdeckoi kieTkr. Kirletounast crenka 6akrepuii 1 apxeil. OCOOCHHOCTH CTpOEHHS IreTepoTpodHOH 1
aBTOTPO(HON MPOKAPHOTHIECKUX KJIETOK. MecTo M poJib MPOKaproT B OHOLIEHO3aX.

Crpoenne n (QYHKIMOHMPOBAHWE DYKapHOTHYeCKOH KieTku. [lmazmarnueckas memOpana (tuazmanemma). CTpykTypa
IUTa3MaTHIecKo MeMOpaHbl. TpaHCIIOPT BEIIECTB dYepe3 IUIa3MaTHYecKylo MeMOpaHy: maccuBHbIN (muddys3us, obmeryénnas
i y3ns), akKTUBHBIA (IIEPBUYHBIA M BTOPHYHBIA aKTHBHBIA TpaHcnopT). [lomymponumaemocts memOpansl. PaGora Hatpmii-



KaJMEeBOro Hacoca. DHJOIWTO3: MMHOLMTO3, (aronuTo3. Jk3omuTo3. Kierowunas crenka. CTpykTypa M (pyHKIMH KIETOYHOMH
CTEHKH pacTeHuil, rprOoB.

[uromnasma. Ilurozoms. Llutockener. JBmwkeHwe mmroruiazMel. OpraHowgsl KieTkd. OmHoMeMOpaHHBIE OpPraHOHIBI
KieTku: osHpomiazmarudeckas cers (OIIC), ammapar [ombpku, ITH30COMBI, WX CTpoeHHEe W (QYHKIMH. B3anmocBsisb
OJHOMEMOpaHHBIX OpPraHOMOB KiIeTKH. CTpoeHHe TPaHyIsIpHOTO peTHKyiyMa. Mexanusm nanpasenenus 6enxoe ¢ IIIC. Cunres
pacTtBopuMBIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [Tankuii (arpaHyisipHBIN) SHIOIIA3MaTHIeCKui peTHKyITyM. CekpeTopHas
¢byakms anmapara [ombmxu. Moougurkayus 6erkoé 6 annapame [ onvoxcu. Copmupoexka benxoe 6 annapame Ionvooicu.
Tpancnoprt BemecTB B ki1eTke. Bakyonu pacturensHbeIx kieTok. Knerounsriii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHTOXOHIPUH, IUIACTHABL. [Ipoucxodicoenue MUMOXOHOpUll U  NIACHUO.
Cumbuoeenes (K.C. Mepeosickosckuii, JI. Mapeynuc). Ctpoerre U GyHKIMH MUTOXOHIPHUN ¥ TutacTHi. [IepBUYHBIC, BTOPUYHEIC U
CJIOXKHBIE TUIACTU/IBI (POTOCHHTE3UPYIOMINX dYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEWKOIIIACTHI BHICIIUX PACTEHHA.

HememOpannble opraHomapl kietkn CrpoeHne W (QyHKIMM HeMeMOpaHHBIX OpPraHOWIOB KJIETKH. Pubocombl
Tlpomesicymounvle  punamenmor. MukpodUITaMeHTBl. Axmunogvle Mukpo@uiamernmol. MEIIICUHBIE KICTKA. AKMuUHOSble
KOMNOHEHMbl HemblideyHblx Kiemok. Mukporpydouku. Kmerounsnii nentp. CTpoeHHe W JBW)KEHHE >KYTUKOB M PECHHYEK.
MukpoTpyOouku nutomiasmsl. Llenrpuons. beaxu, accoyuuposanuvie ¢ Mukpoguiamenmamu u muxpompybouxamu. Momopuwvie
oenxu.

Snpo. Obosouka siApa, XPOMAaTHH, KapuoIia3Mma, SIPHIIKH, UX CTPOeHHE W (YHKIMHU. SnepHbIil OEIKOBBIH MaTpHKC.
[IpocTpaHCTBEHHOE PACHONIOKEHUE XPOMOCOM B MHTephaszHOM siape. Dyxpomamun u eemepoxpomamun. benku xpomaTnHa —
TUCTOHBL. JJunamura 10epHoil 060104Ku 8 mumose. Aoeprvliii mpancnopm.

Knerounsie BkimtoueHnust. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK SyKapUOT (PaCTUTENBHOM, )KUBOTHOM, TPHOHOM).

JeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabnuup! n cxembl: «CTpoeHHE PYKapUOTHYECKOH KIIETKH», «CTpOeHHEe KMBOTHOW KieTKW», «CTpOeHUE pacTUTENbHOM
KIeTKI», «CTpOEHHE MUTOXOHAPHIY, «S11po», «CTpoeHne MPOKapHOTHIECKON KIIETKI.

OOopy/soBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENapaTbl PaCTUTENbHBIX, »HBOTHBIX KJIETOK, MHKPOIpenapaThl
0aKTepHaIbHBIX KJICTOK.

JlaGopaTopHasi padota «/3ydeHue CTpoeHHs KIETOK Pa3IMYHBIX OPraHU3MOBY.

IpakTuyeckast pagora «l13yueHre CBONCTB KIETOUHONW MEMOpaHbD».

JlaGopaTopHasi pabota «VccienoBaHue IIa3MOIU3a U IEMIa3MOoIN3a B PACTUTEIbHBIX KIETKaX».

IIpakTuyeckast padora «l13yueHne ABMKEHHS IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BellecTB W NpeBpalieHHe JHEPTHH B KJIeTKe

AcCcUMUIALUS ¥ JUCCUMMIISLMA — AB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BEIeCTB: aBTOTPOMHBINH U IeTepoTpOodHbIH.
VYuactue Kuciopoga B OOMEHHBIX IpoleccaXx. JHepreTMdeckoe obecreueHue KieTku: mnpespauieHne ATP B oOMeHHBIX
nporeccax. OepMEHTATUBHBIA XapaKTep peakiuid KiIeTogHoro Mmerabonmmusma. depMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHHU3M
neiicteus. Kopepmentsl. OTianunst (GepMEHTOB OT HEOPTaHMYECKUX KaTaln3aTopoB. Benku-akTHBaTOphl W OENKU-UHTHOUTOPEL.
3aBUCUMOCTD CKOPOCTH (PepPMEHTATHBHBIX PEAaKIHil OT pa3InuHbIX (AaKTOPOB.

[lepBHYHBIA CHHTE3 OpraHWYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUceHMbll U OKCULCHHBI (POMOCUHMES Y
oaxmepuii. Ceemocobuparoujue nuzmeHmsl U nUeMeHmyvl peakyuloHHo2o yeumpa. Poip XmopomnacToB B mpouecce (HOTOCHHTE3A.
CseroBast u TeMHOBast pa3bl. Pomoovixanue, Cs., Cs. u CAM-munvi ghomocunmesa. [ponykTuBHOCTh (hoTOCHHTE3a. BrusiHue
pa3nu4HbIX (HaKTOPOB HA CKOPOCTH poTOCHHTE3a. 3HaYCHHE (POTOCHHTE3A.

XemocuHTe3. Pa3sHooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpU(UUIUpYOIIHEe  OaKTepuH, IKene300aKTepu,
cepobakTepru, BOOOPONHBIE OaKTepUu. 3HAUCHIE XEMOCHHTE3a.

Amnaspobnble opraHm3Mbl. Buabl Opokenus. [IpomykTel OpoKeHHS W WX WCIIONB30BAHHE YEIOBEKOM. AHAa3pPOOHBIC
MHKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO3OYIUTEHN OONIEe3HEH.

AdpoOHBIE OpraHW3MBI. JTambl YHepreTmdeckoro odomeHa. lloaroroBurenbHBI 3Tam. [nmkomuM3 — OECKHCIOPOTHOE
paclierieHHe TITIOKO3BI.

Bronornueckoe OKMCIEHNE, WM KIETOYHOE AbIXaHWE. Pomb MHTOXOHApHH B Iponeccax OHOJOrMYecKOro OKHCICHHS.
Huxmmueckne peakimu. OxucnmurensHoe (ochoprmmmpoBanue. Duepeus membpannozo epaduenma npomornos. Cunmes ATD:
paboma npomonuoi AT®-cunmassel. IlpenmymecTBa a’poOHOro MyTH OOMEHa BEMIECTB Ieped aHa’pOOHBIM. D (HEKTHBHOCTH
SHEPTeTUIECKOro 0OMEHa.

JdemoncTpauun

Hoptpersr: x. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Muraemnn, I'. A. 3aBap3us.

Tabmumer u  cxemel: «®DotocwHTe3», «DHepreTmdeckmii oOMeH», «buocmHTes Oenka», «CtpoeHue GepMeHTay,
«XeMOCUHTE3».

OOopynoBaHue: CBETOBOII MUKPOCKOII, 000pYyIOBaHKE ISl IPUTOTOBJICHHS TIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHasi padoTa «/3ydeHue KaTaIUTHIECKON aKTUBHOCTH (pepMEHTOB (Ha MpUMEpE aMHIIa3bl MM KaTaja3bl).

JlaGopaTopHasi pa6ora «/3yueHne (pepMEHTaTUBHOTO pacUICIUICHHsI IEPOKCH/IA BOAOPO/A B PACTHTEIBHBIX M KHBOTHBIX
KIIETKaX».

JlaGopaTopHas padota «CpaBHEHHE MTPOIECCOB (POTOCHHTE3A U XEMOCHHTE3aY.

JlaGopaTopHasi padora «CpaBHEHHE IIPOIIECCOB OPOXKEHNS M JBIXAHHUSD).



Tema 7. Hacsiencreennasi vHGopmManus 1 peanu3anus eé B KJIeTKe

Peaxiun MatpuyHoro cuHtesa. I[IpMHIMI KOMIUIEMEHTApHOCTH B peak[MAX MaTpUYHOrO CHHTe3a. Peamusarms
HaciencTBeHHOW MH(popmanuu. ['eHermyeckmii ko, ero cBoicrtBa. Tpanckpumnumst — Mmarpudablid cuHTes PHK. IlpuHrimms:
TPaHCKPHUIILUU:  KOMIUIEMEHTapHOCTb, AHTHUIAPAJUIENBHOCTh, acUMMeETpU4YHOCTh. Cospesanue mampuunvix PHK 6
aykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancmsiuust u e€ sransl. Yuactie tpancnopTHeix PHK B 6nocunTese Oenka. YcnoBust GnocuHTre3a Oenka. KomupoBanne
amMHHOKHUCIIOT. Pons prbocoMm B OrocuHTe3e Oernka.

Cospemennvie npedcmagnenus o cmpoenuu 2eqos. OpraHuzalysi TeHOMa Y TPOKApUOT M JYKapHOT. Perymsius
AKTUBHOCTH TE€HOB y TpokapuoT. ['mnote3a omepona (®. XKakob, XK. MaHo). Moaexyaspubie mexanusmvl 3KCNpeccull 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomsi 2eHos. Perynsauns oOMEHHBIX MPOLeccoB B KieTke. Kiieroynslii romeocTas.

Bupycel — Hekierounele (opMBl KM3HHM M oOnuraTHble mnapasutbl. CTpoeHHE NpPOCTHIX U CIIOXKHBIX BHPYCOB,
perpoBupycoB, O6akrepuodaros. JKusuenuviti yuxn JJHK-cooepocawux eupycos, PHK-codepocawux supycos, baxmepuoghazos.
Obpammnas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHsie 3a001eBaHus yenoBeka, )KUBOTHBIX, pacteHuid. CITUJI, COVID-19, conpanbHble 1 MEIUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u awanuz 6oavwux maccueos («bigdata») cmpykmypueix OUONOSUUECKUX OAHHDIX.
Hanomexnonoeuu 6 buonoeuu u meduyune. Ipoepammupyemoie hynkyuu 6enxos. Cnocobvi 00cmasku 1ekapceme.

JeMoHcTpanuu

IToptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUH.

Tab6munp! u cxembl: «buocuHTe3 Oenkay, «[ eHeTnyeckuii ko, «Bupycen», «bakreprodaruy.

IIpakTnueckas padora «Co3zgaHue MOJETH BUPYyCa».

Tema 8. ’KusHeHHBII IMKT KIETKH

Kiterounsiii npki, ero nepuos! U perymsus. Marepdasza u mutos. OcoOEHHOCTH NPOLIECCOB, IPOTEKAIOUINX B HHTEpda3se.
[TogroroBka kierku Kk jgeneHuto. [IpecuHTeTMdeckuit (MOCTMUTOTMYECKHMH), CHHTETHMYECKMH M IOCTCHHTETUYECKUI
(mpeMuTOoTHYECKHI) TTeprUobl HHTEP(ha3bL.

Marpuunsiit cuntes JJTHK — peruukanus. [Ipunnuns! permukanuu JJHK: kommieMeHTapHOCTh, TOMTYKOHCEPBATHBHBIN
CcUHTE3, aHTUnapauienbHocTb. Mexanm3m perunkanun JIHK. Xpomocombl. Ctpoenne xpomocom. Temomepsl W TeroMepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapUOTHI. JIWIJIOMIHBIA W TaIUIOMIHBIA HAOOpBI XPOMOCOM. ['OMOJIOTHYHBIC XPOMOCOMBI.
ITosioBBIE XPOMOCOMBI.

Jlenenue kinerkn — MuTo3. CTaauy MUTO3a UM NMPOUCXOJSIINE B HUX INpouecchl. Tunsl Muro3a. KaprokuHes n IUTOKHMHES.
buonornueckoe 3HauCHUE MUTO3A.

Perymsiuns MutoTHdeckoro 1ukia kiuetku. [IporpamMmmupyemas kiieTouHas ruOelp — aromnros.

Kierounoe sapo, XxpoMocoMbl, pyHKIMOHATbHAS TeHOMUKA. Mexanusmul npoaugepayuu, oug@depenyuposku, cmaperus u
eubenu knemok. «Lfugpposas xnemxar — buoungopmamuyeckue mooeau PYHKYUOHUPOSAHUs KIEMKU.

JdemoHcTpanuu

Tabnuup! u cxembl: «KU3HEHHBIH UK KIETKNY, «Mutosy, «Ctpoenue xpomocom», «Permukanms JJHK».

OGopynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpenapatsl: «MHTO3 B KJIETKaX KOpEIIKa JIyKay.

JlaGopaTopHast paboTa «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopaTopHas pa6ota «HaGmoneHre MUTO3a B KIIETKaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX MHUKPOIpEnapaTax)y.

Tema 9. CTpoeHne u pyHKIHHM OPraHU3MOB

Buonornueckoe pazHoobpaszue opranu3mMoB. OJHOKIETOYHbIE, KOJIOHHAIBHbIE, MHOTOKJIETOUHBIE OPIaHM3MBL.

Oco0EHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJHOKIETOYHBIX OpPraHM3MOB. bakTepun, apxeu, OZHOKIETOYHBIE TPUOHI,
OJHOKJIETOYHBIE BOAOPOCIIH, IPyrue MPOTHCTHI. KoloHnanpHbIe OpraHn3MBl.

B3anmocBsI3p yacTel MHOTOKIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OpraHoB. OpraHu3M Kak €JMHOE LIEJIOE.
T'omeocras.

Txanu pacrernii. TUIIBI pacCTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs, MOKPOBHASA, TPOBOMAIIAS, OCHOBHAS, MEXaHHMYECKAs.
Oco0OeHHOCTH CTpOeHHUS, (PYHKIUI U PACTIONOKEHHS TKaHEH B OpraHax pacTeHUIA.

TkaHM >KMBOTHBIX W 4YENOBEKa. THIBI JKMBOTHBIX TKaHEW: SIHUTENHANbHAS, COSIAMHWUTENbHAs, MBbIIICYHAsl, HEpBHAs.
OcoOenHOCTH cTpOeHHS, QYHKIHUI 1 pacIIONIOKEHHS TKaHEH B OpraHax XKMBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHble W TeHepaTUBHBIE OpraHbl pacTeHHH. OpraHbl M CHCTEMbl OPTaHOB JXMBOTHBIX M YEIOBEKA.
@DyHKIMH OPTaHOB M CHCTEM OPTaHOB.

Omopa Tena opranusmoB. Kapkac pactennid. CkeneTsl OJHOKJIETOYHBIX W MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyxXHbIi U
BHyTpeHHUI ckeneT. CTpOEHHE M THITBI COSTMHEHHUST KOCTEH.

JBmkeHne opraHu3MoB. [IBIDKEHHE OJHOKJIETOYHBIX OPTaHM3MOB: aMEOOMTHOE, JKTYTHKOBOE, pPecCHHYHOe. J[BIKeHne
MHOTOKJICTOUHBIX PAaCTE€HHi: TPOMM3MBI M HACTHH. [IBIDKEHHE MHOT'OKJIETOYHBIX JKMBOTHBIX M YEJOBEKAa: MBIIIEYHAS CHCTEMA.
Pedrnexc. CkeneTHpie MBIIIBI M UX padoTa.

[Muranne oprann3mos. Iloromenne BObI, YIIEKUCIOr0 ra3a ¥ MUHEPAIBLHBIX BEIECTB pacTeHUSIMU. [InTaHNE KUBOTHBIX.
BHyTpunonoctHoe ¥ BHYTPUKJIETOUHOE MUIeBapeHne. [InTtanne mo3BOHOYHBIX KUBOTHBIX. OTAENbI MHUIIEBAPUTEIHHOTO TPAKTA.
[MnmeBapurenbHbIe Xkene3bl. [InmeBapuTenbHas CHCTEMa YET0BeKa.

JIpixanue oprann3MoB. [[pixanue pactenuid. Jlpixanne xxnBoTHBIX. [Auddysns ra3os yepe3 moBepxHOCTh KieTKH. KojkHoe
npixanue. JlpixarenbHas moBepxHOCTh. JKabepHoe M n€rovyHoe IpIxaHue. JlpIxaHWe MO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKA.



DBOJIOIMOHHOE YCJIO)KHEHWE CTPOCHUS JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTeMa delioBeKa. MexaHusm
BEHTWIILMH JIETKUX Y TTUI] U MIIEKONHUTAIONMX. Peryssuus neixanus. J{pxarensHple 00bEMBI.

TpaHCHOPT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB Y XKUBOTHBIX. KpoBeHOCHAs
cucteMa u e€ opransl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceple, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru xpoBooOpamnieHus. DBOMIOMMOHHBIE YCIOXKHEHHS CTPOCHHUSI KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX >KHBOTHBHIX. Pabora
cepaua u €€ peryssius.

Beinenenne y opranmsMoB. Boiuenenuwe y pacrennii. Beinenenue y kuBOTHBIX. CoOKpaTHTeNnbHBIE Bakyond. OpraHbl
BbIeneHust. PuibTpanus, cekpenys 1 o0paTHOE BCAChIBaHHE KaK MEXaHM3MbI pabOThl OpraHoB BbieneHus. CBs3b MOJOCTH Tea
C KpOBEHOCHOW M BBIAEIMTENBHONW cUCTeMaMHu. BplneneHue y TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u
¢yHKkmonnpoBanue HeppoHa. OOpa3oBaHHE MOYH y YEIIOBEKA.

3ammra y OpraHn3MoB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CIIOpbl OakTepuidl W IMCTHI MPOCTEHINNX. 3aluTa y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpencrsa nacCUBHONW M XUMHUYECKOHN 3aIUThl. DUTOHIM L.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. [TOKpOBBI M MX NPOW3BOJAHBIE. 3alliTa OopraHu3Ma OT Ooie3Heil. MMmyHHas
chcreMa 4esoBeka. KIleTOWHBIH M T'yMOpajbHbIH WUMMYHHUTET. Bpoka€HHBIH M mproOpeTéHHBIN criennpruyecKuii UMMYHUTET.
Teopus koHambHO-ceekTHBHOr0 UMMyHHTEeTa (I1. Dpnux, @. M. Bepuer, C. Tonerasa). BocnanurensHble OTBETHI OPTAaHU3MOB.
Posb BpoXXIEHHOTO NMMYHHTETA B Pa3BUTHUH CHCTEMHBIX 3200JIEBaHUA.

Pa3npaxuMocTh U perynauus y opraHu3MoB. Pa3apakuMoCTh y OJJHOKIETOYHBIX OpraHu3MoB. Takcucel. PaznpakuMoctsb
U perynsnus y pacteHuil. PocToBsle BelecTBa U MX 3Ha4YEHHE.

HepsHas cucteMa u pehiiekTopHas peryiisiius y )KUBOTHBIX. HepBHas cuctema u e€ oTaenbl. JBOIONMOHHOE YCI0KHEHHE
CTPOEHUSI HEPBHOM CHCTEMBI Y )KMBOTHBIX. OT/ENBI FOJIOBHOIO MO3ra MO3BOHOYHBIX KHMBOTHBIX. Peduiexc u pedexkropHas ayra.
BesycnoBHbIe U yCTIOBHBIE pe(IEKCHI.

['yMopanbHas perysisiius 1 S3HAOKPUHHAS CHCTEMa )KUBOTHBIX M YesoBeka. JKese3bl SHIOKPHHHOI CUCTEMBI M UX TOPMOHBI.
JeticTBue ropMoHOB. B3auMOCBsI3b HEPBHOM M SHIOKPUHHOM cucteM. [ nnoranamo-runopusapHas cucTema.

JdemoncTpauuun

IToptper: U. I1. ITaBnos.

Tabmumpbr 1 cxembl: «OIHOKICTOUHBIC BOIOPOCIM», «MHOTOKIETOYHBIE Bomopocim», «baktepum», «IIpocreiimey,
«OpraHsl IIBETKOBBIX pacTeHH», «CHCTEMBI OpPraHOB IMO3BOHOUYHBIX KHBOTHBIX», «BHYTpeHHee cTpoeHne HaceKoMbIX», « TkaHu
pactenuit», «KopHeBble cucrembl», «CTpoeHue creOis», «CTpoeHHe JUCTOBON IUIACTHMHKW», «TKaHM KHUBOTHBIX», «Ckener
yenoBekay, «IlumeBapurensHas cuctema», «KpoBeHocHast cucremay, «JlpixaTenbHasi cucrema», «HepsHas cuctemay, «Koxay,
«MplieuHast cucremMa», «BbigenutenbHas cuctema», «OHIOKpHUHHAs cuctema», «CTpoeHue MbIINb», «MMyHHTETY,
«KumeunomnosnoctHsie», «CxemMa MUTaHUs pacTeHU», « KpoBEHOCHBIE CHCTEMbI O3BOHOYHBIX KHBOTHBIX», «CTpOEHHE TUAPLIY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue noxeBoro uepss», «HepsHas cuctema pouidy», «HepBHas cucrema JIATYLIKEY,
«HepBHas cucrema mpecMblkaronmxcs», «HepsHast cuctema nrunp, «HepBHas cucrema miekonuTaronmx», «HepBHas cuctema
qenoBekay, «Pediexcy.

OOGopynoBaHUe: CBETOBOM MHKPOCKOI, MHKPONpPENapaThl OJHOKJIETOYHBIX OpPraHW3MOB, MHKPOINpPENapaThl TKaHEH,
PaKOBHHBI MOJITIOCKOB, KOJUIEKIIMHM HACEKOMBIX, MITIOKOKHX, JKMBBIE HK3EMIULIPHl KOMHATHBIX pacTeHHH, repOdapuu pacTeHHi
pa3HbIX OTHENIOB, BIAXKHBIC IMPENapaThl KHUBOTHBIX, CKEJEThI MO3BOHOUYHBIX, KOMJIEKIIMH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET
YernoBeKa, 000pyIOBaHUE VI JEMOHCTPALMH ITOYBEHHOT0 ¥ BO3IYIIHOI'O ITUTAHUS PAaCTeHHH, PACILEIUICHUS KpaxMaia u 0enkoB
nox peiicteueM (epMeHTOB, 000pYyAOBaHKE IS AEMOHCTPALIMU OIBITOB [0 H3MEPEHUIO KU3HEHHOH EMKOCTH JIETKHX, MEXaHH3Ma
JBIXATEIbHBIX JBIKEHUM, MOJIENIN TOJIOBHOTO MO3Ta Pa3INUHbIX )KUBOTHBIX.

JlaGopaTopHasn paGota «lI3yueHne TkaHel pacTeHUID.

JlaGopaTopHas pa6ota «lI3ydeHne TKaHeH >KUBOTHBIX).

JlaGopaTopHasi paboTa «/3ydeHue OpraHOB IIBETKOBOT'O PACTEHH».

Tema 10. PazMHoO:keHHe U pa3BUTHE OPTraHU3MOB

DopMBI pa3MHOKEHHSI OpTaHM3MOB: Oecronoe (BKIIOYash BEreTaTHBHOE) W IOJIOBOE. BHIBI Oecmoioro pa3MHOXKEHUS:
TIOYKOBAHHKE, CIIOPYJLILNS, ()parMeHTaINs, KIIOHHPOBAaHHE.

[TonoBoe pasmuoxenue. [lomoBpie kieTku, wnm rameTsl. Meiio3. Cragum meirio3a. [loBemeHne xpomocoM B Meifose.
Kpoccunrosep. buonornueckuii cMpIca Me03a U MOOBOro mporecca. Meno3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHHU3MOB.

[IpenzapoapimieBoe pazsutre. I'ameroreHes y >kuBoTHbIX. [lomoBeie sxene3bl. OOpa3oBaHHWE 1 pa3BUTHE ITOJIOBBIX KIIETOK.
Criepmatorenes u ooreres. CTpOSHHE TIOIOBBIX KIETOK.

OmmogoTBOpeHNe W SMOPHOHATBHOE pPAa3BUTHE >KUBOTHBIX. CHOCOOBI OIUTONOTBOPEHHS: HAapYy)KHOE, BHYTpEHHEE.
[TapTeHorenes.

WNupuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTHH OpraHU3MOB. Mopghozenes —
00HA U3 21asHbIX Npobaem dImobpuonoeuu. Konyenyus mopgoecernos u modenu mopgpozenesa. Crammm >MOpHOTreHe3a KUBOTHBIX (Ha
npumepe Jrymkn). Apobnenne. Tunbl npobienus. Jemepmunupoeannoe u HedepMunupogannoe opoonenue. bracmyna, munovi
onacmyn. OcoOEHHOCTH JPOOJIEHHST MIICKOIMHUTAIOIINX. 3apOJIBIIIEBbIe JIMCTKU (TacTpyisnus). 3aKiajka OpraHOB W TKaHEH W3
3apOABIIIEBIX JUCTKOB. B3anMHOe BIHMSHUE YacTel pa3BUBAIOIIErOCs 3apojbliia (3MOpHOHATbHAS MHAYKINSA). 3aKiajika IiaHa
CTPOEHHS KHUBOTHOT'O KaK Pe3yJIbTaT HePAPXHUUECKNX B3aMMOAEHCTBUII reHoB. BiusHue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3ITHIHBIX
(haKTOpOB OKpYKaIOMIEH Cpepl.



Poct u pasurue xuBoTHBIX. [TocTamOpnonansHelii nepuoa. [Ipsmoe u Henpsimoe passutue. Passutue ¢ Mmeramopdozom y
0€eCII03BOHOYHBIX M ITO3BOHOYHBIX KUBOTHBIX. bronornieckoe 3HaUeHUE MIPSMOT0 M HETIPSIMOT'O Pa3BUTHS, UX PACIPOCTPaHEHHUE B
nipupoze. Turmsl pocra XUBOTHBIX. DaKTOPBI PETYISIIMH POCTA KUBOTHBIX U uesioBeka. CTaguu MocTIMOPHOHAIIBHOTO PA3BUTHS Y
KMBOTHBIX U 4yesoBeka. [lepronpl oHTOreHe3a yenoBeka. CTapeHHe U CMepTh Kak OMOIIOrHYeCcKUe TIPOLECCHI.

PasmHOXeHne u pa3Butne pacrenuil. ['amerodut u ciopodur. Meiio3 B KHU3HEHHOM IMKJIE pacTeHuil. OOpa3oBaHue criop
B mpouecce Meio3a. ['amerorene3 y pactenuid. OIUIOJOTBOPEHHE W Pa3BUTHUE PACTUTENBHBIX OpraHU3MoB. J[BoHHOE
OILTIOIOTBOPEHHUE Y IBETKOBBIX pacTeHni. OOpa3oBaHMe U Pa3BUTHE CEMEHHU.

MexaHu3MBI pEryIIUi OHTOT€He3a Y PACTEHHUH U JKUBOTHBIX.

JeMoHcTpanuu

Ioptpetsr: C. I'. Haamun, X. [lIneman.

Tabmupr  u cxemsl:  «BereratmBHoe pasmMHOXeHme», «Tumel —Oecromoro  pasMHOXKeHHs», «Pa3sMHOxeHHe
XJIAMHZIOMOHAbI», «Pa3MHOXeHHe 3BIIIeHb», «PazMHOXeHne ruapb, «Meiosy», «Xpomocombn», «['ameroreHes», «CrpoeHue
SIAIIEKIIETKH U criepMaTo3ona», « OCHOBHBIE CTaquu OHTOreHe3ay, «[IpsiMoe u HerpsMoe pa3BuTHe», «PazBuTne MalcKoro xykay,
«PazButne capaHum», «PazBuTHE NATYmIKM», «J{BOIfHOE OIUIONOTBOpEHHE Y ILBETKOBBIX pacTeHui», «CTpoeHHe CceMsH
OJTHOMIOJIBHBIX U JIBYJOJBHBIX PACTEHUN», « KU3HEHHBIN [IUKJI MOPCKON KamyCcTh», « JKU3HEHHBIN UK MXay, « KU3HEHHBIHN ITUKI
TMIAIIOPOTHUKaY, «OKM3HEHHBIN MK COCHBI».

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIpENapaThl SHIEKIETOK M CHepMaTo30MI0B, Mozenb «lluki pasBuths
JISITYIIKID).

JladopaTopHnasi pa6ora «/3ydeHre cTpoeHUs NOJOBBIX KIETOK Ha TOTOBBIX MUKpOMpEnapaTaxy.

IIpakTuyeckast pa6ora «BbIsBIeHNE IPU3HAKOB CXOJICTBA 3aPO/IBIIIEH MO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHnasi pa6ora «CTpoeHHe OpraHOB PA3MHOXKEHUS BBICIIUX PACTEHUID.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M N3MEHYNBOCTH OPraHU3MOB

Hcropusi cTaHOBJCHUS M DPa3BUTHS T'CHETUKH Kak Hayku. Paborel I. Mennens, I. ne ®pusza, T. Moprana. Ponp
OTEYeCTBEHHBIX YUEHbIX B pa3Butun reHetuku. Padorsl H. K. Konbosa, H. U. BaBunosa, A. H. Benozepckoro, I'. /1. Kapneuenko,
10. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE MOHATHS YU CHMBOJBL. [ OMOJIOrHYHBIE XpPOMOCOMBI, aJlJICJIbHBIC TCHbI, aJlbTCPHATUBHBIC
IMpU3HAaKH, )IOMI/IHaHTHI)Iﬁ n peI_IeCCI/IBHI)II‘/II IpU3HaK, rOMO3UToTa, reTe€po3nuroTa, Yucras JIUHUA, FI/I6pI/IJII)I, T'CHOTHII, d)eHOTI/IH.
OCHOBHBIE METO/IbI TEHETUKH: THOPUIOIOTHYECKUH, INTOIOTMYECKUH, MOJIEKY/IIPHO-TeHETHY ECKHH.

JdemoHcTpanuu

Hoptpersr: I'. Mennens, I'. ge ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H. benoszepckuii, I'. /1. Kapneuenko,
10. A. ®unumyenko, H. B. Tumodeer-PecoBckuii.

Tabmuue! 1 cxeMbl: «MeToabl TeHeTHKI», «CXEeMBI CKPEIUBAHMSY.

JlabopaTopHas padota «/po3oduna Kak 00bEKT TeHETHYECKUX HCCIESI0BAHUI.

Tema 12. 3aKoHOMepPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckperiuBanue. [lepBblii 3akoH MeHzenss — 3aKOH eIUHOO00pas3us THOPHIOB TEPBOTO ITOKOJICHHS.
IIpaBuno nomuHupoBaHus. Bropoil 3akoH MeHzaenss — 3akoH pacuielyieHus Npu3HakoB. LluTonmormueckue OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHMA. [ MIIOTe3a YHCTOTHI raMer.

Ananusupymolee ckpemuBaHue. [IpoMexyTOUHBIN XapakTep HacienoBaHHs. PaciieruieHne NpU3HAKOB IPH HETOIHOM
JOMUHHUPOBaHHU.

JurubpunHoe ckpenuBanue. Tperuii 3akoH MeHiemns — 3aKOH He3aBUCHMOI0 HACNIeI0BaHusl Tpu3HaKoB. [{uTonoruyeckue
OCHOBBI IMTUOPUAHOTO CKPELTUBAHHSL.

CueruieHHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CuensieHHOe HaclIeA0BaHNUE T€HOB, HAPYIIEHHE CLEIIICHUS
MEXIy FeHaMH. XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH.

l'enetnka moma. XpOMOCOMHBIM MEXaHU3M OIMpPEHENCHHS IMoja. AYTOCOMBI M IIOJIOBBIE XpOMOCOMBL. ['oMoraMeTHsIil u
reTeporaMeTHBIN 1oi. ['eHeTnueckas CTpyKTypa MOJIOBBIX XpoMocoM. HaciienoBanue Npiu3HAKOB, CIEIUIEHHBIX C TIOJIOM.

l'enotun kak wenoctHass cucrema. llielorponuss — MHOXECTBEHHOE [JEHCTBHE TI'€HAa. MHOXKECTBEHHBIM aJlIEIN3M.
BianmoneiicTBue HeayuenbHBIX TeHOB. KoMimiemenTapHOCTh. DnncTas. [lommmepust.

I'eHeTHuecKni KOHTPOIb PA3BUTHSI PACTEHMH, )KUBOTHBIX U YEJIOBEKA, A TAKKe (PU3HOIOrMIECKUX MPOIECCOB, TOBEICHUS
1 KOTHUTHBHBIX (QyHKOni. ['eHeTHueckne MeXaHH3Mbl CHMOWOreHe3a, MEXaHW3MBI B3aMMOJCHCTBHUS «XO3MH — TApasHT» H
«XO3UH — MUKpoOnom». ['eHeTHueckne aclieKThl KOHTPOIIS ¥ U3MEHEHHS HacJIeICTBCHHOW MH(OpMAINH B TIOKOJICHHUAX KIETOK U
OpPTaHU3MOB.

JdemoncTpauun

Iloptpetsr: I'. Mennens, T. Mopras.

Tabmume! u cxemsl: «IlepBeii 1 BTOpO 3aK0HBI MeHaemns», « Tperuii 3axoH MeHaemns», « AHAIN3UPYIOIIee CKPEIIUBaHUEY,
«HemomHoe nomuHMpoBaHme», «CLEIIEHHOE HAacleloBaHHe MpU3HAKoB y apozodmie», «[eHermka moma», «Kapmornn
yenoBeka», «Kapuorun apozoduis, «Kaprorum nTumsn», « MHOKECTBEHHBIH anienn3my», «B3anmoneiicTBie reHOBY.

OOopynoBaHue: MOJETb ISl JEMOHCTPALMHM 3aKOHOB €IMHOO0Opasusi TMOpPHIIOB NEPBOTO IOKOJEHUS WM PACIICIUICHUS
MIPU3HAKOB, MOJAENb Uil JAEMOHCTPAIlMM 3aKOHAa HE3aBUCHMOTO HACIEHOBaHWS NPH3HAKOB, MOJENb IS JIEMOHCTpPAalnHU
CIETUIEHHOTO HACJIEAOBAaHNUS IPU3HAKOB, CBETOBONH MHKPOCKOI, MUKpoOIIpenapar: «Jpozodumar.

IIpakTuyeckast padora «lI3ydeHne pe3yIpTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y JPO30QHIBD.



I[IpakTuyeckas padora «3ydyeHue pe3yabTaTOB TUTHOPUIHOTO CKPEITUBAHUS Y APO30(OUITED.

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

BiaumoneiictBue reHoTHIa W cpedbl mpu GopMupoBaHWU (eHotumna. V3MeHUMBOCTH TMpu3HAKOB. KauecTBeHHBIC H
KOJIMYECTBEHHBIE MIPU3HAKU. BUbl N3MEHUMBOCTU: HEHACIIEICTBEHHAS! M HACTIEICTBEHHASL.

MomudukanronHass ©U3MEHUIUBOCTE. Poiib cpenbl B (hopMHUPOBaHUN MOAH(DUKAIMOHHONW W3MEHUYMBOCTH. HopMa peaxrmun
npu3HaKa. Bapuanmonssiit psix u BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MoAM(UKAIMOHHON H3MEHYNBOCTH.

I'enorunuyeckass m3aMeHYHMBOCTh. CBOMCTBa T€HOTHIMYECKOH HM3MEHUYHMBOCTH. BHABI TEHOTHUIIMYECKOW H3MEHUYUBOCTH:
KOMOWHATHUBHAS, MYTallHOHHAS.

KomOuHaTHBHAsT W3MEHUMBOCTh. Mei03 W TIONIOBOW TIPOIECC — OCHOBAa KOMOHWHATHBHOM W3MEHYMBOCTH. Poib
KOMOWHATHBHOW U3MEHYMBOCTH B CO3JJAHUU TEHETUYCCKOTO Pa3HOOOpa3us B IPEIeIax OHOrO BHA.

MyranroHHas U3MEHYUBOCTh. BUABI MyTalMii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIOHTaHHBIE U HMHIYIIMPOBAaHHBIE
MyTalluu. SIepHble U MuToIuIa3MaTuieckue Myranuu. ComaTiyecKue U MoyioBble MyTanud. [IpudrHbl BOBHUKHOBEHHS MYTaIUi.
MyrtareHsl ¥ MX BJIHSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOTO TIpollecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacneacTBeHHo# m3menunBocty (H.W. BaswiioB). BHesnepHas H3MEHYMBOCTE U HACIECTBEHHOCTb.

Dnucenemurxa u NUSCHOMUKA, POTb INUSCHEMUYECKUX (DAKMOPO8 8 HACAe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX
NPUZHAKOB Y OP2AHUIMOB.

JeMoHcTpanuu

Ioptpersr: I'. ne ®pus, B. Horanncen, H. 1. Basunos.

Tabmunpbl u cxeMmbl: «Bujpl u3MeHUHBOCTH», «MoauduKkamoHHAs W3MEHYMBOCTE», «KOMOWHATHBHAS M3MEHYMBOCTDY,
«Meiio3y», «OmnogoTBopeHHe», «I eHeTHUeCKUE 3a00JICBaHMS YETIOBEKa», « BUIIbI MyTaIlii.

OOopynoBaHue: KHMBbIE M TepOapHbIE 3K3EMIUIIPbl KOMHATHBIX pPACTeHHH, pHCYHKH ((ororpaduu) >KUBOTHBIX C
paBJ’II/I‘IHBIMI/I BUAAMU U3BMCHUYHUBOCTH.

JlaGopaTtopHas paGora «lccrenoBaHue 3aKOHOMEPHOCTSH MOAM(DHUKANMOHHON W3MEHYHMBOCTH. IlocTpoeHue
BapUALMOHHOIO PsZa U BApUALIMOHHOW KPUBOID».

IIpakTyeckas padora «Myrauun y Ipo30Quibl (Ha FOTOBBIX MUKpOIpEnaparax ).

Tema 14. I'eHeTHKAa Yesi0OBeKa

Kapunorun denoBexka. MexayHapogHas NporpaMMa HCCIEIOBaHHS T€HOMa dYejoBeka. MeToasl M3ydeHHs] TEeHETHKH
YeJIoBeKa: IeHealOrn4eCcKuid, OJIM3HEIOBBIN, IUTONCHETHYECKUA, TIOMYISIMOHHO-CTATUCTUYECKUN, MOJICKYJISIPHO-T'CHETHYECKHIA.
CoBpeMeHHOE OIpe/ieieHHe TeHOTHIA: TOJIHOICHOMHOE CEKBEHHPOBAaHHE, TEHOTHUIIMPOBAHUE, B TOM uuciie ¢ nomorrsio [1[P-
aHanuza. HacnencrBeHHsle 3a0onieBaHus 4yesoBeka. [ €HHbIE M XPOMOCOMHBIE OONIE3HHM 4elOBeKa. BOJNe3HU ¢ Haclle[CTBEHHOM
MIPEIPaCHONIOKEHHOCTRIO. 3HAYCHHE MEIUIMHCKOM TeHETUKH B TPENOTBPAICHUHM W JICUCHWM TCHETHYECKHX 3a0oneBaHuit
yenoBeKka. MeIMKO-TeHeTUIeCKoe KOHCYIbTUpoBaHHE. CTBONOBBIE KIETKH. I[lOHATHE «TEHEeTHYEeCKOro rpys3ay». OTHYECKHe
ACIIEKThI UCCIIEJOBAaHUN B O0IACTH PEJaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckne (akTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH 4YElIOBEKa K (DU3UUECKOMY M XUMHUYECKOMY 3arps3HEHHUIO
OKpyKatolien cpeabl. ['eHeTHueckas mpeapacnoaoKeHHOCTh YeTOBEKa K MaTOIOTHSIM.

JdemoncTpanuu

Tabmuupr u cxembr: «Kapuotun dyenoBeka», «MeTomsl M3yueHHsi TeHETHKH 4elloBekay, «['eHermueckue 3aboreBaHMs
YEeJI0BEKaY.

IIpakTuyeckas padora «CocTaBieHHE U aHAIU3 POAOCIOBHOM».

Tema 15. Cenexuusi OpraHu3sMoB

JloMecTukamsi © CeNIeKIUs. 3apoKICHHE CeleKuud MU JaoMectukanud. Ydenme H. . BaBumoBa o ILlentpax
MIPOMCXOXKACHUS U MHOrooOpa3usi KyIbTYpHBIX pPAacTEeHHHA. PoONb celeKkiy B CO3JaHWM COPTOB PACTEHHWH M MOPOA KHBOTHBIX.
Copt, mopoaa, mraMM. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIeNCTBeHHOW m3MeHunBocTd H. V. BaBmiioBa, ero 3HaveHme s
CENIeKIIMOHHON PabOTHI.

Mertonbl ceneKIMoHHON paboThl. VICKycCTBeHHBI OTOOp: MAacCOBBIH W WHAWBHAYAJNBHBIA. JTambl KOMOMHAIIMOHHOW
cenekuuy. VcmpiTaHue Ipou3BOAUTENEH 1I0 TOTOMCTBY. OTOOp IO TeHOTHITY C TIOMOIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA U 0TOOP
10 TEHOTHUITy ¢ omoueio aHanusza JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CeTeKIIMOHHON paboThl. PaquaninoHHbIN M XUMUYECKUI MyTareHe3 Kak UCTOYHUK
MYyTaIiii Y KyJAbTYPHBIX ()OPM OpraHm3MOB. MCTIons30BaHNe TEHOMHOTO PEIaKTHPOBAHUS U METONOB pekoMOMHAaHTHBIX JITHK mist
TTOMYYCHUS UCXOTHOTO MaTepHaa I CENEKITHH.

[onyyenne mnomMIUIONIOB. BHyTpmBHIOBas rHOpHM3anysa. bBIM3KOPOACTBEHHOE CKpEIIMBAaHUE, WIM WHOPWIWHT.
HeponcrBeHHoe ckpemmBanuie, WIH ayTOpuAuHT. ['eTepo3nc M ero mpu4dHBL VIcmonmp30BaHWE TeTepo3nuca B CEITCKITHH.
Otnanénnas rubpunm3amms. [Ipeomonenne OeCTOnUsT MEXBUIOBBIX THOPHUIOB. J{OCTIDKEHHS CENEKINN PACTCHUN W KUBOTHBIX.
«3enénasn pesonroyusy.

CoxpaHeHHe W U3YUCHHE TCHETHUYECKHX PECypCOB KYIBTYPHBIX PACTEHHH W WX JUKAX POIWYCH IUTS CO3MaHUS HOBBIX
COPTOB W THUOPHUIOB CEIBCKOXO3SHCTBEHHBIX KYIBTYpP. H3yuenue, coxpaueHue u ynpaeieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbICIOBLIX HCUBOMHBIX 8 YeNAX VIAVUUIeHUS CYWeCMmBYIOuUX U CO30aHUSL HOBbIX NOPOO, JUHULL U
KpOCCO8, 8 MOM 4YUCIe C NPUMEHEeHUeM COBPEeMEHHbIX MemO0008 HAYUHBIX UCCAeO08AHUL, Nepedo8biX uoell U NepcneKmueHbIX
mMexHon02Ull.

JeMoHcTpanuu



Ioptpersr: H. U. Basunos, U. B. Muuypun, I'. [I. Kapneuenko, II. II. JIykesnenko, b. JI. Acraypos, H. bopnoyr, /1. K.
Benses.

Tabnumps! 1 cxeMbl: «L{eHTpBI TPOUCXOXKICHNS U MHOI000pa3us KYJIbTYPHBIX PACTEHHN», «3aKOH TOMOJIOTHYECKUX PSIZIOB
B HACJIEJCTBEHHON M3MEHUYMBOCTHY», «MeTombl cenekimmy, «OTaanénHas ruopuausanus», « MyrareHes».

JlabopaTopHas pa6oTa «lI3ydeHue cOpToB KyIbTYpHBIX PACTEHUH U MOPOJ AOMAIIHUX KUBOTHBIX).

JladopaTopHasi pa6ora «/I3ydeHre METOIOB CEJIEKIIMHU PACTCHUID).

IIpakTnyeckas padora «IIpuBHBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTIDKEHHS CEJIEKIMH PACTEHHH M KMBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (pepMy, COPTOUCHBITATENBHBIH YIaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O
LIEHTPA)».

Tema 16. BMOTeXHOI0IMSI M CHHTEeTHYeCKAs OHOJIOTHS

OOBEKTHI, UCTIONB3YeMbIe B OMOTEXHOJIOTMH, — KIIETOYHBIE U TKaHEBBIE KYJIbTYpPBl, MUKPOOPTAaHU3MBI, MX XapaKTepPHUCTUKA.
TpaauiuionHass OMOTEXHONOTHS: XJIeOOledeHre, MOIydYeHHE KHUCIOMOJIOYHBIX TPOAYKTOB, BHHOAENNE. MHKPOOHOIOrnIecKui
cuHTe3. OOBEKTH MUKPOOHOIOrHYeCKUX TeXHOIorui. [Ipon3BoacTBO Oenka, aMUHOKHCIIOT M BUTAMUHOB.

Co3ngaHue TEXHONOTMH M HMHCTPYMEHTOB IIEIECHAIPABICHHONO M3MEHEHHs M KOHCTPYHPOBAHMS TEHOMOB C ILEJbIO
TIOJTYYEHHs] OPTaHU3MOB M X KOMIIOHEHTOB, COJICPKAIlMX HE BCTPEYAIOLIHECS B PUPOJIE OMOCHHTETHYECKHUE ITyTH.

Knerounas wmxeHepus. MeTonsl KyabTyphl KJIETOK M TKaHeld pacTeHWH W KMBOTHBIX. KpuoGanku. ComaTtnueckas
THOpUIU3AIMS U COMaTUYeCKHH aMOproreHes. Vcrnonb30BaHUe TalUIOUIOB B CENEKIMN pacTeHu. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyuHe. VCKyCCTBEHHOE OINIOAOTBOPEHHE.
PexoHCTpyKIMs SHIEKIETOK M KIOHHMPOBaHHME JKMBOTHBIX. METOJ TpaHCIUIAHTALMK S1ep KIETOK. Texnonozuu 0300posieHus,
KYAbMUBUPOSAHUA U MUKPOKIOHATILHO20 PAZMHOICEHUS CENbCKOXO3AUCHEEHHBIX KYIbIMYp.

XpoMocoMHasi M TeHHas WHXeHepus. VICKyCCTBEHHBIH CHHTE3 TeHa M KOHCTpyupoBaHHe pekoMOuHaHTHBIX JIHK.
Co30anue mpanceennvlx opeanuzmos. JIOCTKEHHST W TEePCHEeKTHBbI XPOMOCOMHON M T'€HHOW WHXXEHEpHUH. JKOJOTMYECKUE W
STHYECKUE POOJIEMbI TeHHON MH)XEHEPHH.

Menununckue OuorexHomoruu. IloctreHomuas 1mdpoBas MeaunuHa. [IIIP-muarHocTrka. MeTaOoJOMHBIA aHAIM3,
TeHOLIEHTPUUECKUH aHaJIu3 NPOTeoMa dYesoBeKa IS OIEHKH COCTOSHHUS €ro 370poBbs. VICHOJb30BaHHME CTBOJIOBBIX KJIETOK.
Taprernas Tepanust paka. 3D-OnontkeHepus it pa3padoTku (yHAaMEHTAIBHBIX OCHOB MEIMIIMHCKHX TEXHOJOTHI, CO3JIaHMs
KOMIUIEKCHBIX TKaHEHl COYeTaHHEeM TEXHOJIOTHH TpEXMEpHOro OHONPHMHTHMHIA W cKapQonmuHra mis peleHus 3agad
MIEPCOHATU3UPOBAHHON MEIUIVHBL.

Co3iaHre BEKTOPHBIX BaKIMH C LIEJbI0 00ecreueH sl KOMOMHUPOBAHHOM 3aIiuThl OT Bo30yaureneit OPBU, ycranoBnenue
MOJIEKYJIIPHBIX MeXaHu3MoB (ynkumonnpoBanus PHK-comepxaiyx BHPYCOB, BBI3BIBAIOLIMX 0CO00 OMacHble 3a00neBaHUA
YeJI0BEeKa U JKUBOTHBIX.

JdemoHcTpanmnu

Tabmuue! 1 cxembl: «Vcrnonabp30BaHHe MUKPOOPTaHU3MOB B IPOMBIIIIEHHOM HMPOM3BOACTBE», «KileTouHas MHKeHepH»,
«"eHHas1 UHXKEHEPUS».

JlaGoparopHasi padora «/3ydeHue 00beKTOB OMOTEXHOIOTUI.

IIpakTuyeckast padora «IlonyueHne MOTOYHOKHUCIBIX IPOAYKTOBY.

Jkckypeusi «buotexHomorus — BaXKHEWIIAs NPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTHYECKOe
TIPOU3BOJCTBO)».

11 KJIACC

Tema 1. 3apo:xaeHne u pa3BuTHe 3BOTIONHMOHHBIX NPe/ICTaBJIeHUN B OMOI0THU

OpomonunonHas teopus Y. [apsuna. [Ipeamocbuikun BOSHUKHOBEHH AapBUHM3MA. JKW3Hb W HaydHas AEATENBHOCTH Y.
HapBuHa.

JBmwxkymue cunsl 3Bomonuu BuAoB 1o Y. JlapBuHy (BBICOKas WHTCHCHBHOCTh Pa3MHOXKEHHS OpPTaHH3MOB,
HACIIeICTBEHHAS W3MEHYNBOCTh, O0pH0a 3a CYyIIeCTBOBaHNE, ECTECTBEHHBIN U ICKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckoi Teopun 3Bomornmu (CTD). Heiitpanbhas teopust sBonmtoin. CoBpeMeHHast 3BOIIOIMOHHAS
6ronorusi. 3HaYEeHNE 3BOIOIIMOHHON TEOpHH B ()OPMHUPOBAHUN €CTECTBEHHO-HAYIHOI KapTHHBI MUPA.

JdemoncTpauun

Hoptpersr: Apucrorens, K. JIuaneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosse, U. Japeun, C. C. Uersepukos, U. U.
IImaneraysen, k. Xonaein, J. K. benses.

Tabmumer n cxemsl: «Cucrema xwuBoii mpuponsl (mo K. Jluanero)», «JlectHuia xuBBIX cymecTB (1o Jlamapky)»,
«MexaHU3M (POPMHUPOBAHUS MPUCIIOCOOTICHUN Y pacTeHH M )XUBOTHHIX (1o Jlamapky)», «Kapra-cxema mMapmipyra myTeniecTBrs
4. Hapsunay», «Haxonku Y. Japsunay, «Dopmsl 60psOHI 3a cymecTBoBaHue», «[Ioponsl romydeity», « MHOrooOpasue KylbTypHBIX
¢dopm kamycts», «Ilopomsl moMamHUX S>KHBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (mo Y. lapsuay)», «Cxema
COOTHOMICHHS ABWXXYIIMX CHJI ABOJIOIUNY, «OCHOBHBIE TOJIOKEHUST CHHTETHYECKOH TEOPHH SBOJTIOLIHID).

Tema 2. Mukpo3BoTIOIHUS U €€ pe3yIbTaThl

[Momymsanust kak syeMeHTapHas eAuHUna dBomonui. COBpEeMEHHBIE METOIbl OLEHKH T€HETHYECKOrO pa3HooOpasus U
CTPYKTYpbI momyssinyii. Vi3mMeHeHne reHo(oHIa TOMyIISIUH KaK 3JIeMEHTapHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH T€HETHYECKOro
pasHoBecus J[x. Xapan, B. BaiinOepra.



DneMeHTapHble (akTOPbI (ABKYIIME CHIIBI) IBOJIIOIMH. MyTalMoHHBIH rporecc. KoMOnHaTnBHAs M3MeHIMBOCTb. Jlpeiid
TCHOB — CITyJaifHbIe HEHAIPaBJICHHBIC M3MECHEHHS YaCTOT ayuieliel B momyisanusaXx. D¢ ekt ocHoBatens. Dpgdexm 6ymuLiouno2o
eopnviuka. CHUdICEHUE 2eHeMUYecK020 pa3Hooopasus. npudunsl u creocmsus. Ilposenenue sghpexma opetigha 2enos 6 bonvuiux U
manvix nonyasyusx. Murpanun. Vzonsmums momyasuii: reorpadudeckast (IpOCTpaHCTBEHHAS), OHoorndeckasi (penpoayKTHBHAS).

EcrectBeHHplli o0TOOp — HampaBiusrommi  ¢dakTop dBomonuu. DOpMBI  €CTECTBEHHOI'O OTOOpa:  JBIDKYIIWH,
CTaOMIM3UPYIONIUHA, pa3pbiBatomuii (mu3pynTruBHGIL). [logoBoii oT60p. Bo3HMKHOBEHNE M 3BOIIONMS COLMAILHOTO TTOBEICHUS
KUBOTHBIX.

[IpucnocoOeHHOCT OPraHU3MOB KaK Pe3yJIbTaT MHUKPOIBONIONUH. BO3HMKHOBEHHE NPHCIOCOOJIEHUI y OpraHU3MOB.
ApoMopdo3bl M umMoazanrtanuu. I[lpuMepsl TPHCHIOCOOJECHWH Yy OpraHu3MOB: Mopdosorndeckrue, (QU3NONIOrnvecKue,
OroxuMHUYEecKHe, moBeaeHIecKkue. OTHOCHTEIFHOCTh IIPHCIIOCOOIEHHOCTH OPraHU3MOB.

Bupn, ero xpurepuu u crpykrypa. BumooOpasoBaHne Kak pe3yinbTaT MHUKPOIBONIONUH. M3omsims — KiIroueBoil (akTop
BHI000pa3oBanusl. [IyTh 1 ciocoObl BUIO0Opa30BaHuUs: ajuionaTpruueckoe (reorpaduyeckoe), CUMIIaTPHIECKOE (IKOJIOTHIECKOE),
«MTHOBEHHOE» (TIOJUIUIONAN3ALNS, THOpHAM3aust). [JTMTENbHOCTD 3BOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3MBbl (POPMHUPOBAHKS OMOIOTHYECKOTO Pa3HOOOpa3Hs.

Ponp sBoNrOnMOHHON OWOJIOrMM B pa3pabOTKE HAy4YHBIX METOAOB COXpaHEeHWs Onopa3HooOpaszus. MHKpOIBOIIOIMS U
KO9BOJIIOIMS ITaPa3UTOB M UX X035ieB. MexaHu3Mbl (JOPMUPOBAHUSI YCTOHYMBOCTH K aHTHOMOTHKAM H CIIOCOOBI OOpPHOBI C HEH.

JeMoHcTpanuu

Ioptpetsr: C. C. UerBepukos, 3. Maiip.

Tabnuup! n cxembl: «MyTallMOHHAs U3MEHYMBOCTBY, «llomyssiimoHHas cTpyKTypa Buaay, «Cxema MposiBICHHUS 3aKOHA
Xapmu—BaiinOepra», «/[BmKylue CHIBI SBOJIOIMKW», «DKOJOTHYCCKAs HW3OMAIMS TMOMYJISANUNA CeBaHCKOH  (opemny,
«['eorpaduyeckasi M30SIMsT JIUCTBEHHUIIBI CHOMPCKOW M JIUCTBEHHUIBI Naypckol», «llomynsiuoHHbIE BOJHBI YHCIEHHOCTH
XHIIHUKOB U XepTB», «Cxema JNeHCTBUSI eCTeCTBEHHOro oTOOpa», «®DopMbl GOpHOBI 3a cyliecTBoBaHUe», «MHAYCTpHANBHBIN
MenaHn3My, «KuBble uckonaembiey, «[IOKpOBUTENBCTBEHHAsI OKpacka )KHUBOTHBIX», «[Ipemympexnatomas okpacka )KHBOTHBIX»,
«Du3nonornyeckue aaantanuny, «lIprucnocoOIEeHHOCTh OPraHU3MOB M €€ OTHOCHTEIbHOCTHY, «Kputepuu Bumay, «Buubl-
nBOiHUKN», «CTpyKkTypa BHAa B mpupoae», «CrocoObl BuaooOpa3oBaHusy, «I'eorpaduyeckoe BupooOpa3oBaHue TPEX BHIOB
JIAHJBILEH», « DKOIOrHYeCKOe BUI000pa3oBaHKe BUIOB CHHHI, «[lonummonnsl pacrenuiiy, «KamycTHo-peaedHsIii ruOpumy.

OOopynoBaHue: TepOapuu pacTeHWH, KOJUICKIMH HACEKOMBIX, Yydella NTHUI U 3Bepedl ¢ NpUMepaMu pazIHMYHbIX
MIPUCIIOCOONICHHI, Yydena ITUIl ¥ 3Bepeil pa3HbIX BHUJOB, repOapuM pacTeHHil ONU3KUX BHIOB, 00PAa30BABIIMXCS Pa3UYHBIMU
croco0amu.

JlaGoparopHasi padora «BbisBIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGoparopHasi padora «[IpucrnocoGieHus opraHu3MOB U UX OTHOCHTEINbHAS 11e71eCO00Pa3HOCTD.

JlaGoparopHasi padora «CpaBHeHHE BHOB 110 MOP(OIOrHUECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJonusi 4 eé pe3yJabTaThbl

Meroapl H3ydeHHsT MaKpOdBOMOLUUH. [laneoHTONOrn4ecKue MeTonbl U3ydeHus sBomouuu. Ilepexoansie ¢GopMbl U
(usoreHeTHIECKre psbl OPraHU3MOB.

buoreorpaduueckne Meronbl u3ydeHus dBomronud. CpaBHeHue ¢uopbl U (ayHbl MaTEpPUKOB M OCTPOBOB.
Buoreorpaduueckue obmacti 3eMin. Bup-oHIEMHUKN 1 PETUKTHL

OMOPHOJIOTUYECKHE M CPaBHUTEIBHO-MOP(OIOrHYeCKHe METOIbl H3YYEHHs SBOJIONUU. | eHETHYeCKHEe MEXaHU3MbI
SBOJIIOLMHM OHTOrE€HE3a W TIOSIBJICHHUSI JBOJIOLMOHHBIX HOBIIECTB. | OMOJNIOTMYHBIE M aHAJOTUYHBIE OpraHbl. PyauMeHTapHbIE
OpraHbl W aTaBuU3Mbl. MOJEKYISIpPHO-TEHETHUECKHE, OMOXMMUYECKHEe M MATeMATH4eCKHe METOJbl HM3YYEHHUS DSBOJIOIHH.
I'omomnoruyneie reHbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUsI (DUITOTEHETHYECKUX AEPEBbEB.

XPOMOCOMHBIE MYTAI[MX M SBOJIOLUSI TEHOMOB.

OOme 3aKOHOMEPHOCTH (TIpaBWiIa) IBOMIONMH. [lpunyun cmewnst ¢ynxyuti. HeoOpaTuMOCTh 3BONIONWH. AaNTUBHAS
panuanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIOIHH.

JdemoncTpauuun

Hoptpersr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkens.

Tabnuupt 1 cxembl: «DUIOTEHETHUECKUN PSA JIOMIAAN», «APXEONTEPUKC», «3Bepo3yoObie siiepb», «Creroredabn»,
«Punnodutey, «CeMmeHHble NaNOpOTHUKW», «buoreorpaduyeckre 30HbI 3emin», «Jpeiid KOHTHHEHTOBY», «PenuKTHI,
«HauanpHple cTajini 3MOPUOHATIBHOIO PA3BUTHUSI TMO3BOHOYHBIX JKUBOTHBIX», «[OMOJIOTHYHBIE W AHAJIOTMYHBIE OPraHbD»,
«PynuMeHTBI», «ATaBU3MbBIY, « XpOMOCOMHBIC HAOOPHI YENIOBEKa W INMUMIAH3e», «[ TaBHbIC HATPABICHUS BOIIONUNY», «OO0IImMe
3aKOHOMEPHOCTH JBOJIOLHID).

OOopy/soBaHue: KOJICKIUHU, TepOapuu, MYISDKH HCKOMAGMBIX OCTATKOB OPraHH3MOB, MYJSDKM T[OMOJIOTHYHBIX,
AHAJIOTUYHbIX, PYJAUMEHTAPHBIX OPTAHOB U ATABU3MOB, KOJUICKIIMY HACEKOMBIX.

Tema 4. IIpoucxoxnenne U pa3BUTHe KU3HU Ha 3emJie

Hayunble THIIOTE3BI NMPOMCXOXKACHUS KU3HM Ha 3emie. AOWoreHes W maHcnepMmus. JlOHaydHbIE NPECTABICHHS O
3apOXKJCHUH KHU3HHU (KpeamoHu3M). | nmore3a MoCTOSIHHOTO caM0o3apOKACHUS KU3HN U e€ onpoBep:keHue onsitamu @. Penu, JI.
Cnamnannany, JI. [Tacrepa. [IponcxoxieHne >Ku3HA U aCTPOONOIOTHSL.

OcHOBHBIE 3Tambl HEOPraHMYECKOW HBOMIONMHK. [lmaHerapHas (reojormyeckasl) 3BONIONMSA. XHUMHUYECKas 3BOJIOINS.
AOWOTeHHBIN CHHTE3 OpraHMYecKnX BemecTB n3 Heopranumdeckux. Ombir C. Mumepa u I'. FOpu. O6pa3oBaHne MOIMMEPOB U3



MoHoMepoB. KoarepBatHast runiote3a A. M. OnapuHa, runoTe3a nepBudHoro 0ympoHa J[k. XonaeiiHa, reHeTrndeckas runoresa [
Meénnepa. Pu6osumsr (T. Yek) u runoresa «mupa PHK» V. T'unbepra. @opmupoBanne MeMOpaH ¥ BO3HUKHOBEHHE POTOKIIETKH.

Uctopusa 3emnu um Meronsl e€ wn3ydeHus. lVIckomaemble OpraHMYeCKHE OCTaTKU. ['€oXpoHOnorus M €€ METOHBL.
OtHocuTenbHast U aOCOMIOTHAS TEOXPOHOIOTHSL. | €0XpOHOIOrHYecKas IIKalla: S0HBI, 3pbI, HEPHO/BI, STIOXH.

HauanpHple sTansl opraHudeckoi sBomonuy. [losBieHHEe W HBOMIONMS MNEPBBIX KIETOK. JBOJIONWS MeETaboImM3Ma.
BosnukHoBeHne mnepBbIX 3kocucreM. CoBpeMeHHble MHKpOOHBIE OHOIUIEHKM KaK aHaJIor IIEPBBIX Ha 3eMje COOOIIecTB.
Crpomartonutsl. [IpokapHOTHI U 9yKapHOTHI.

[Ipoucxoxnenne  sykapuor  (cumOMoOreHes). OBONIONMOHHOE  IPOUCXOXIEHHWE  BHpYycoB.  [IponcxoxieHue
MHOT'OKJIETOYHBIX OpraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYII MHOIOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl SBOJIONUM BHICHIMX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHHi. BbIxon pacreHumii Ha cymry.
[TosiBneHME CIOPOBBIX pacTeHUM U 3aBoeBaHne UMHU cylin. CeMeHHbIe pacTeHus. [IporcxoxaeHne IIBETKOBBIX PAaCTEHUI.

OCHOBHBIE 3Tambl 3BOJIONMHU >KUBOTHOIO Mupa. OcHOBHBIE apoMopdo3bl KHMBOTHBIX. BeHzckas ¢ayna. KemOpwuiickuii
B3PBIB — TMOSIBIIEHHE COBPEMEHHBIX TUMOB. IlepBble XopaoBble >kMBOTHBIE. JKuU3HB B BOAe. OBOMIOLUS IO3BOHOYHBIX.
[poucxoxnenne amudbuii u pentmwimid. [IporcxokaeHHe MIIEKONMUTAIOMMX W NTHH. [IpuHIUN KiroyeBoro apomopgosa.
OcBoenue 0ecrio3BOHOYHBIMU M TO3BOHOYHBIMH )KUBOTHBIMHU CYIIIH.

PasButue »xu3HM Ha 3eMie MO 3paM M IEPHOAaM: apXed, MPOTEepPO30i, Maneo30i, Me3030H, KaiHO30i. OOras
XapaKTepUCTHKa KJIMMaTa u TeoJorHueckux npoueccos. [losBieHne U paciBeT XapakTepHbIX OPraHu3MOB. YTIIeo0pa3oBaHUe: ero
YCIIOBHS U BIMSIHUE Ha I'a30BBIH COCTaB aTMOC(heEpHI.

MaccoBble BbIMHpaHMA — 3KOJOTMYECKHME KPHU3UCHl Mpomuioro. IlpuuMHBI M CIEACTBUS MAacCCOBBIX BBIMHpaHMI.
CoBpeMeHHBIH 3KOJIOrMYeCKUil KpHU3HC, ero ocodeHHoctu. [Ipobiema coxpanenust OuopasnooOpasus Ha 3emiie.

CoBpemMeHHasi cucreMa opranudeckoro mupa. [IpuHnmne! knaccudukammu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE
TpYIIIBI OPTaHU3MOB.

JdemoncTpauuun

[Toptpetsr: ®@. Penu, JI. Cnannannanu, JI. Tlacrep, 1. . Meunukos, A. W. Onapun, Jx. Xomnnein, I'. Ménmnep, C.
Muep, I'. FOpu.

Tabmunper u cxembl: «Cxema ombita ®@. Penm», «Cxema ombita JI. TlacTtepa mo M3y4eHHIO CaMO3apOXKICHHS JKHU3HN,
«Cxema ombita C. Mmmepa, I'. FOpm», «OT1ansl Heopranudeckoi 3Bomronuny, «l'eoxpoHonormueckas mikanay, «HaganpHble
9Talbl OPraHMYecKol 3Bomonum», «Cxema o00pa3oBaHHMS JyKapHoOT IyTéM cuMOHoreHesa», «CucTeMa >XMBOH NPUPOABD»,
«CtpoeHue BUpyca», «ApoMop¢o3bl pacTeHHi», « PHUHHOGUTED, «OIHOKIETOUHBIE BOLOPOCII», « MHOTOKJIETOYHBIE BOIOPOCIN»,
«Mxw», «IlanopotHukm», «I'omoceMeHHble pacTeHus», «OpraHbl BETKOBBIX pacTeHHiD, «CxeMa pa3BUTHS KUBOTHOTO MHUPay,
«Apomopdo3bl  KHUBOTHBIXY», «[Ipocteiimme», «Kumeunononoctueie», «Ilnockue uepBu», «YineHucronorue», «PpiOby,
«3emMHOBOIHBIEY, «IIpecMbikaromuecs», «[ITuupy, «Miaekonuratonmey, «Pa3Butue )XU3HU B apXeHcKon 3pe», «Pa3BuTne XU3HN
B NPOTEPO30MCKOM 3pe», «Pa3BuTne U3HU B NAJICO30MCKON 3pe», «Pa3BUTHE KHU3HU B ME3030MCKON 3pe», «Pa3BuTue XKU3HU B
KalHO30MCKOM 3pey, «CoBpeMeHHas CHCTeMa OPraHMYECKOr0 MHPay.

OGopynoBanue: repOapuy pacTeHHH Pa3IMYHBIX OTHEIOB, KOJUIEKIMH HACEKOMBIX, BIIAXKHBIE IPENapaThl KHBOTHBIX,
PaKOBUHBI MOJUIIOCKOB, KOJUICKIIMM HIVIOKOXKHX, CKEIEThl IO3BOHOYHBIX JXHMBOTHBIX, Uydela INTHIl W 3Bepeil, KOJICKIIHUU
OKaMEHENOCTeH, MONIE3HBIX NCKOMAEMbIX, MYSKH OPTaHUYECKUX OCTATKOB OPraHH3MOB.

BuprtyanbHas JiadopaTtopHas padora «MozenupoBaHue onbToB Musmiepa—tOpu no u3ydeHHto aOMOreHHOTO CHHTE3a
OpraHUYECKUX COeUHEHHI B IEPBUYHON aTMochepey.

JlaGopaTopHast paboTa «/3ydeHue 1 ONMCcaHUEe UCKOMIAEMbIX OCTAaTKOB IPEBHUX OPraHU3MOBY.

I[IpakTuyeckas padora «/3ydeHue 0COOEHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OTHEIOBY.

IIpakTuuyeckas padora «3ydeHne 0COOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPOIIOIeHe3

Paszgensl u 3a1aun aHTpONOA0rul. MeTo1bl AaHTPOIIOJIOTHH.

CraHOBIIEHHUE MIPEACTABICHUHN O IPONUCXOXKICHUH YenoBeka. Pennrnosnsie Bo33penns. CoBpeMeHHbIE HayqdHBIE TEOPHH.

CXOnICTBO UenoBeKa C JKMBOTHBIMH. CHCTEMaTHYECKOE IONOKEHHE denoBeka. CBHIETENBCTBA CXOACTBA UENOBEKAa C
KMBOTHBIMH: CPaBHHTEIBbHO-MOp(]oIornaeckue, dMOpUONOrnieckre, (U3noNoro-0HoXMMHUYEecKHe, MoBeneH4Yeckne. OTnuuus
YeJIOBeKa OT JKMBOTHBIX. IpAMOXOXIEHHE W KOMIUIEKC CBSI3aHHBIX C HMM TIPH3HAKOB. Pa3BUTHE TOMOBHOIO MO3Ta M BTOPOH
CUTHAJILHOM CUCTEMBI.

Hwxkynme cunbl  ((akTopel) aHTPOIOTeHe3a: OWoNorudeckue, conuanbHele. COOTHOMICHWE OWONOTHYECKHX U
COIIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaIMU AHTPONOreHe3a. PaHHME 4emoBeKOOOpa3HbIe 00€3bsSHBI (MPOKOHCYIBI) M PaHHWE MOHTHIBI — OOIIHe
MIPEIKH YeNOBEKOOOPa3HBIX O00€3bSH W IOJCH. ABCTPANONUTEKW — JIBYHOTHE MpPEAKH Iofed. UelmoBeKk yMeNbIid, TepBbIe
W3TOTOBIICHHUS OpYAMHA Tpyda. YemoBeK MpsSMOXONIMIMKA W TEpBBIA BBHIXOA Jromell 3a mpemensl Adpuknm. YenmoBek
reiens0epreckuii — oOmuil MpeToK HeaHAepTaTbCKOrO YelIOBeKa M YeNOBEeKa pasyMHOro. UenoBek HeaHAepTaIbCKUH Kak BHI
JMIOAEH XOIOJHOro Kiaumara. YenmoBeKk pa3yMHBII COBPEMEHHOrO THIIA, JEHHUCOBCKHMI YEIIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpukn. IlaneoreneTnka u najseoreHOMHKA.

OBONIONMS COBPEMEHHOI'O 4YeNoBeKa. EcTecTBeHHBIH OTOOp B MOMYNISAIMSIX 4YeloBeKa. MyTalMOHHBIM mpolecc Hu
nomamopdusM. TlomynsaimonHsle BONHBI, Apel( TeHOB, MHUrparys W <«3(QQeKT OCHOBAaTeNs» B MOMYISAIHIX COBPEMEHHOTO
YeJI0BeKa.



UYenoseueckne pacel. IloHstme o pace. bonpmme packl: eBporeongHas (eBpas3miicKas), aBCTpaJO-HEIPOHMIHAS
(9KkBaTopuanbHast), MOHTOJOWAHAS (a3MaTCKO-aMEpHKaHCKas). Bpemst W ImyTH pacceleHusl 4ejoBeKa IO IUlaHeTe. EnuHCTBO
yejoBedeckux pac. Hayunass HecocrositensHOCTH pacu3ma. [IpucriocoOiieHHOCTh YenoBeKa K pa3HbIM YCIIOBHSIM OKpYXKaromiei
cpensl. Bimsiane reorpaduyaeckoit cpezpl u apeiida reHoB Ha MOp(OIOruio 1 (PU3NOIOTHIO YETOBeKa.

MexIuCuuITIMHApHBIE METOABl B (HU3M4YecKol (OMONOTrHYecKoil) aHTPONONOTHH. OBOJIOIMOHHAS AHTPOINOJOTUS H
IAJICOAHTPOIIONIOT ML YEJIOBEUECKUX oMy siuuii. buoconmanbHble ucciaenoBaHMs NpUpoAbl  4denoBeka. VcciemoBanue
KO9BOJIIOIMY OMOJIOTHYECKOT0 U COIMAILHOTO B YEJIOBEKE.

JeMoHcTpanuu

Ioptpetsr: Y. Japsun, JI. JIuku, 5. A. Porunckuii, M. M. I'epacumos.

Tabnump! U cxembl: «MeTojpl aHTpoIoaorum», «['ooBHON Mo3r uenoBeka», «HemoBexooOpasHble 00€3bsHBI, «CKeleT
YeJoBeKa M CKeJleT MuMIaH3e», «PyIuMEHTBI W aTaBU3Mb), «/IBHXKYyIIME CHJIBI aHTPOINOreHe3a», «DBOJIOIMOHHOE IPEBO
YyeNoBeKa», «ABCTpaJIONUTEK», «UeraoBeK yMmenblity, «HenoBek NpsMoxonamuiy, «JleHucoBckuil yenoBek» «Heannepranbuby,
«KpomanboH1b», «IIpenku yenoBeka», « ITarbl 3BOIIOINH YeJIOBeKa», «Packl yenoBekay.

OOopyznoBaHue: MYISDKA OKaMEHEJIOCTEH, NpEeIMETOB MaTepHajbHOW KYJIbTYPHl IIPEIKOB YENOBEKA, PEHNpPOAYKIIUH
(potorpadun) kapTHH ¢ MH(OIOTHUCCKUMU U OUOJCHCKMMH CIOKETAaMU TPOUCXOKICHHS dYelloBeKa, (ororpaduu HaXomok
HCKOIIAaeMBIX OCTaTKOB YEJIOBEKa, CKEJIET YelOBeKa, MOJIeb Yepera 4YellOBeKa U uepera NIMMIIaH3€, MOJIeNb KHUCTH YesIOBEeKa U
KHCTH IIUMIIaH3€, MOJIENIN TOPCa IPEIKOB YETOBeKa.

JlaGopaTopHas padoTa «lI3ydeHrne 0COOCHHOCTEH CTPOCHHS CKeJIeTa YeJI0BEKa, CBI3aHHBIX C MPIMOXOKICHUEMY.

IIpakTuyeckast padora «l13yueHre 3KOIOrMYECKHUX aAaNTaUN YeTOBEKay.

Tema 6. Jkostornsi — HayKa O B3aUMOOTHOIIEHUSIX OPTaHU3MOB M HA/JIOPraHM3MEHHBIX CHCTEM C OKpY:Kawouiei
cpenoii

3apoxkaeHue u pazButue skonoruu B Tpynax A. 'ymbonsara, K. @. Pynee, H. A. CeseprioBa, D. ['ekkensi, A. Tencnu, B.
H. CykauéBa. Pa3nens! u 3agaun 3xonorui. CBsi3b 3KOJIOTHH C JPYTUMH HayKaMU.

Meronsr sxonorun. [ToseBbie HaOMIOACHHS. DKCIICPUMEHTHI B 9KOJIOTHHU: TIPUPOIHBIC U JIabopaTopHbie. MoaenupoBaHue B
9KOJIOTMH. MOHUTOPUHT OKPY>KAIOILEH CPe/Ibl: JTOKaJIbHbIH, pErHOHATBHBINA M IJI00aTbHBIH.

3HavyeHHe 3KOJIOTMYECKUX 3HAHMH JUIS YeloBeKa. DKOJOTHYECKOe MHPOBO33PEHHE KaK OCHOBA CBS3EH 4YeENOBEYECTBA C
npuponoil. PopMUPOBaHUE IKOJIOTUYECKON KYIbTYPhI U IKOJIOTMYECKOM IPaMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[optpersr: A. I'ymbonbar, K. ®@. Pyase, H. A. CeBepuios, 3. I'ekkenb, A. Tenciu, B. H. Cykaués.

Tabnuup! u cxembl: «Paznensl 3koa0rum», «MeToibl 3Koorum», «CxemMa MOHUTOPUHTA OKPYXKAIOIIEeH Cpe/ibl».

JlaGopaTopHas padota «l3ydeHrne METOI0B KOJIOTHYECKUX HCCIEIOBAHUI».

Tema 7. Opranuszmsl 4 cpea 00UTaAHUS

Dkonoruveckue (GpakTopbl U 3aKOHOMEpPHOCTH uX JercTBusi. Kiaccugukanus skonorudeckux (GpakropoB: abMoTHUECKHE,
OuoTHueckue, aHTponoreHHsle. OOIME 3aKOHOMEPHOCTH IEHCTBHA 3KoJormueckux ¢axropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPHOHOHTHBIE U CTEHOOHMOHTHBIE OPTaHU3MBbI.

Aobnotnueckue Qaktopsl. CBeT Kak sKojormueckuii (akrop. [lelicTBHE pas3HBIX yYacTKOB CONHEYHOrO CIIEKTpa Ha
OpraHU3Mbl. DKOJOTMUECKHE TPYIIBI PACTEHUH U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUrHasbHast poib cBeTa. doronepuoanusm.

Temmepatypa kak skonorndeckuit gpakrop. JeiicTBre Temneparypbl Ha opraHu3Mbl. [1OWKUIIOTEPMHBIE U TOMOMOTEPMHBIE
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BriaxxHocTs Kak akonorudeckuii pakrop. [IpucnocobneHus pacTeHuii K mo/epkanuio BogHoro 6ananca. Knaccudukarms
pacTeHuii 1o OTHOLIEHHUIO K Boze. [IpucrocobieHns »KUBOTHBIX K H3MEHEHHIO BOIHOTO PEXKHMA.

Cpenpl  oOWTaHWs  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHAs, IJyOMHHAs  IOJANOYBEHHAS,
BHYTpHOpraHu3MeHHas. PU3HKO-XMMHUYECKHE OCOOCHHOCTH CPe OOMTaHMsI OpraHu3MOB. IprcrnocobaeHust OpraHu3MOoB K KH3HU
B Pa3HBIX Cpenax.

bruonornueckne putMbel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PHUTMBL. IIprcmocoOneHHOCTH
OpPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH )KHU3HHU.

XKusnennsie ¢popMbl opraHu3MoB. [lonsTue o xu3HeHHO# (hopme. KuzHeHHbIe (HOPMBI PACTCHUIA: AEPEBbs, KYCTAPHUKH,
KyCTapHHYKH, MHOTOJIETHHE TPaBbl, OTHOJICTHHE TPaBhl. JKnu3HEHHbIE ()OPMBI )KUBOTHBIX: THAPOONOHTHI, T€OOMOHTHI, a3POOHOHTHI.
Oco0eHHOCTH CTPOSHHS U 00pa3a KU3HH.

Buotnyeckune Qaxropel. Bugsl OMOTHUECKHX B3aUMOACHCTBHUI: KOHKYPEHIHS, XUITHHYECTBO, CHMOMO3 M €ro (OPMEI.
[MapazutusM, Koomeparysi, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxXJIeOHNIeCcTBO). Herpoduueckne B3ammMoaerCTBUSL
(Tormmueckue, dopudueckue, Gpadpuyueckne). 3HaUeHHE OMOTHYECKUX B3aMMOICHCTBUMA [UIS CYIIECTBOBAHHS OPTaHU3MOB B Cpele
obutanus. [IpHHIMIT KOHKYPEHTHOTO UCKIIFOUSHHS.

JdemoncTpauun

Tabmupl u cxeMbl: «OKonmorndeckue (axTope», «CBETOBOH CHEKTp», «OKOIOTHYECKHE TPYIIBl >KUBOTHBIX II0
OTHOIIEHHWIO K CBETY», «TemIoKpOBHBIE IXHMBOTHBIE», «XOJIOJHOKPOBHBIE J>KHUBOTHBIE», «DHU3HOIOIHYECKNE aJanTalyuu
KHUBOTHBIX», «Cpensl OOMTaHWS OpraHu3MOB», «buomormueckne putmb, «Knu3zHeHHbIE (GOpPMBI pacTeHHi», «JKn3HEHHBIE
(OpPMBI  JKMBOTHBIX», «ODKOCHCTEMa UIMPOKOIMCTBEHHOIO Jiecay, «ODKOCHCTeMa XBOHHOro Jjeca», «llemm mmraHus»,
«XumanaectBoy, «Ilapasuruzm», «KoHkypeHumsm», «Cumonosy, «KomMencanmsm.



OO6opynoBanue: repbapun pacTeHU W )KUBOTHBIX, TIPHCIOCOOICHHBIX K BIMSHHUIO Pa3IMYHBIX IKOJIOTMYECKUX (PaKTOpOB,
repOapuy CBETOIIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHUH, CBETONIOOWMBEHIEC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIC
KOMHATHBIE pacTeHus, repOapuy M KOJUIEKIIMH TEIUIOIIOOMBBIX, 3UMOCTOMKIX, MOPO30YCTOWYMBBIX PACTEHUH, Yydena NTUIl U
3Bepel, repOapuy pacTeHHH, OTHOCSMIMXCS K rHrpoduraM, kcepodpuram, mMe3odpuTaM, KOMHATHBIE PACTEHHs JAHHBIX TPYIII,
KOJUIEKITMH KMBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax, repOapuyl W KOJUICKIIMU PAaCTEHHH M JKMBOTHBIX, OOJNaNarolIuX YepTaMu
TIPUCTIOCOOIEHHOCTH K CE30HHBIM W3MEHEHHWSIM YCJIOBUH JKU3HH, TepOaphy M KOJUIEKIMH PACTEHHH M KMBOTHBIX Pa3IMYHBIX
KM3HEHHBIX (POpPM, KOJUIEKIMH KUBOTHBIX, YIACTBYIOMINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopaTopHas pa6oTa «BrIABICHHE PUCTIOCOOICHHIA OPTAHU3MOB K BITUSTHHIO CBETaY.

JlagopaTopHas padoTa «BrIABICHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIMSHHIO TEMIICPATYPhD».

JlagopaTopHas padoTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUN U3 PA3HBIX MECT OOMTAHHS.

Tema 8. Jxosnorust BUAOB M MOMYJISIIMiA

DKOJIOrMYeCKNe XapaKTepUCTHKH Tomyssinuy. [lomymnsiuus kak Ouonormyeckas cucrema. Poib HEOZHOPOIHOCTH CpE.b,
¢usnuecknx OapbepoB M OCOOCHHOCTEW OHOJNIOTMHM BHIOB B (DOPMHPOBAHMM NPOCTPAHCTBEHHOH CTPYKTYPHI IIOIYJISIIA.
OCHOBHBIE TTOKa3aTeNH MOMYIIALUH: YHCIEHHOCTD, TNIOTHOCTh, BO3PACTHAs U TI0JIOBasl CTPYKTYpa, POXKIAEMOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPALIHSL.

Okonornyeckas CTpykrypa mnomyisuuu. OLeHKa YHCIEHHOCTH MOmyisuud. JlMHaMMKa TOMyasiuMd U e€ peryssuus.
Brornueckuii moreHuman mnonmyisAanud. MoJenMpoBaHHE AWHAMUKM MOMY/siMU. KpuBbIE pocTa YHCIEHHOCTH TOMYISIIHM.
KpuBble BbDKMBaHUWS. Perynsums 4HCIEHHOCTH HOMYISIUIA: poib (AaKTOPOB, 3aBHCSAIIMX W HE 3aBHCSIIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu BuioB (r- u K-crparerun).

[onsitTue 00 okonmormyeckold Huie Buaa. MecrooOuranue. MHoromepHas Mopenb 3koiorndeckor wHumm Jx..
XaruyuHcoHa. Pa3mepsl sxonornueckoit Humm. [loTeHmanpHas v peaai30BaHHas HUILH.

BI/UI KakK cucremMa HOHyJ'IﬂLIPIﬁ. Apeam)l BUJIOB. BI/I}II)I 1 UX )XU3HCHHBIC CTPATCTUM. DKOJIOTHYECKHE DKBUBAICHTEI.

BaKOHOMCpHOCTI/I IMOBEACHHUA U MI/IFpaLII/Iﬁ JKUBOTHBIX. bronornueckue MHBa3uu 9Y>KEPOAHBIX BUIOB.

JdemoncTpauuun

IToptper: Tx. M. XaTunHCOH.

Tabnuupl 1 cxembl: «DKOIOTHYECKHE XapaKTePUCTHKH Monyisauun», «[IpocTpaHCTBEHHAsh CTPYKTypa MOMYJISIIHN,
((BOBpaCTHbIC nupaMuabl HOITYJISAITANY, «CKOpOCTB 3aCCJICHUA TTOBCPXHOCTHU 3emin Ppa3JIMYHbIMH OpraHU3MaMmn», «MO}IeJ’lB
axosioruyeckoi Humu Jx. M. XatauHcoHay.

Oo0opynoBanue: repbapuu pacTeHHU, KOJUICKIIUH KUBOTHBIX.

JladopaTopHas padora «[IprcrocoOneHus CeMsSH PACTEHUH K PacCENeHHION.

Tema 9. IkoJiorust coodmecTs. IKOJOTHYECKHE CHCTEMBbI.

CoobuiecTBa oprann3mMoB. bruonenos u ero cTpykrypa. CBsi3u MeXIy OpraHu3MaMH B OHOLICHO3E.

Oxocucrema kak oTkpbsiTas cuctema (A. [[x. Tencnn). @yHKIMOHAIBHbBIE OJOKH OPTaHU3MOB B 3KOCHCTEME: MPOAYIICHTHL,
KOHCYMEHTBI, peayleHTbl. Tpodudeckue ypoBuu. Tpoduueckue nenu u cet. Adnornueckue 0J0ku SKocucTeM. [10YBbI U WITHI B
sKocucTeMax. KpyroBopoT BEIECTB U MOTOK SHEPTUH B SKOCHCTEME.

OcHOBHBIE ITOKa3aTeNn KocucTeMbl. bromacca 1 mpoayKIyst. DKOIOTHUeCKHe MMPaMU/Ibl YHUcel, 6IOMacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HampaBieHHble 3aKOHOMEPHBIE CMEHBI
coobmiecTB — cykueccud. [lepBuyHbIe W BTOPUYHBIE CYKLECCHH M MX NPHYMHBL. AHTPOIOr€HHBIE BO3ICHCTBHSA Ha CYKLECCHH.
KimmaxcHoe coobimectBo. bruopazHooOpasue i MOTHOTa KPYyroBOpPOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCHeMbl 03ED U peK. DKOCUCHeMbl MOpeli U OKeaHo8. DKocucmemsl MyHOp, 1ecos, cmenel,
Ny CMbiHb.

AHTpOTIOTEHHBIE 3KOCHUCTEMBI. ATpo3kocucreMa. ArpoueHo3. Paznuums MeEXAy AaHTPOIOICHHBIMH M TPHPOAHBIMU
9KOCHUCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u ¢ayna. CHHAHTpOIHU3AIWS TOPOIACKON
¢ayHbl. bronornieckoe u X035HCTBEHHOE 3HAUCHUE aTPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HPOPMHUPOBAHUS OCHOBHBIX B3aHMMOJICHCTBUI OPraHU3MOB B KOCHCTEMaX. Po/ib Kackaono2o s¢hghexma u
6U008-20UPuUKamopos (Kouesblx 6u008) 6 PyHKyuoHuposanuu sxKocucmem. TlepeHOC SHEPrHUH M BEIIECTB MEXIY CMEKHBIMH
SKOCHCTEMAMH. Y CTONYMBOCTb OPTaHU3MOB, MOMYISIMHA U 3KOCHCTEM B YCIIOBHAX €CTECTBEHHBIX M AHTPOIOIEHHBIX BO3IEHCTBHIA.

Mexanuzmol 8030elicmeust 3a2pA3HEHUN PA3HbIX MUN08 HA CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM, NORYIAYUOHHOM U
9KOCUCEMHOM YPOBHSX, OCHOBbL IKONO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030eticmeusi. MeTonomorusi MOHUTOPHHTA
€CTECTBEHHBIX 1 aHTPOITOTCHHBIX IKOCHCTEM.

JdemoncTpauun

IToptper: A. Ix. Tencnu.

Tabmuner u cxemsl: «CTpyKTypa OHOIIEHO03a», « DKOCHCTEMa MIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOTO JIecay,
«DyHKIIMOHANBHBIE TPYIITBI OPTAaHU3MOB B 9KOCHCTeMe», «KpyroBopoT BemiecTB B sKocucTeMey, «llenn mutanus (macrOuimHas,
JICTpUTHAS)», «IJKOJOTMYECKass IHpaMHIa dYHcel», «DKOJIOrWYecKas nupamuga OHOMAacch», «IJKOJOrMYeckas NupamMuia
sHeprum», «Ob0pa3oBanue Oonoray, «I[lepBuuHast cykineccus», «BoccraHoBieHHe jieca mocie moxapa», «DKOCHCTEMa 03epay,
«ArporeHo3», «KpyroBopor BemecTB 1 MOTOK 3HEPTHHU B arporieHo3e», «IIpuMepsl ypOoskocucTeM».

OOopynoBaHue: Tepbdapun pacTeHUH, KOJUIEKIMM HACEKOMBIX, Uydela MTHIl W 3Beped, repOapuu KyIbTYPHBIX H
JMKOPACTYIINX PAaCTeHUH, aKBapUyM KaK MOJIEb S9KOCHCTEMBI.



IIpakTuyeckast padora «l13ydenue u onnucanue ypO0oIKOCHCTEMBI.

JlaGopaTopHasi padoTa «/3ydeHue pa3sHOOOpa3Hsl MEJIKUX IMOYBEHHBIX YWICHUCTOHOIHX B Pa3HBIX 9KOCHCTEMAaX).

IKCKypeusi «OKCKypCHsl B THITMYHBIA OHoreoreHo3 (B AyOpaBy, Oepe3HsK, €bHHK, Ha CYXOHOJBHBIN MM ITOMMEHHBIN
JIyT, 03€p0o, OOIOTO)».

IKeKypeust «IKCKypCHs B arpodKoCHCTeMY (Ha TOJIE WM B TEIUTHYHOE XO3SHCTBO)Y.

Tema 10. Buocdepa — rinodanbHast IKOCHCTEMA

Brocdepa — obmerntanerapaast 060049Ka 3eMIIH, TJIE CYHIECTBYET WM CYIIECTBOBAJIa KU3Hb. Pa3BUTHE MpeACTaBICHUH O
ouochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepnanckoro o 6uochepe. Obmactu 6uochepsr u €€ cocraB. JKuBoe BemecTBo
6uocdepsl 1 ero QyHKIHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onochepbl. OcoOeHHOCTH OHMOC(ephl Kak TII00aTbHOH 3KOCHCTEMBL JIMHaMUYecKoe
paBHOBecre B Omocdepe. KpyroBoporsl BemiecTB M OMOr€OXMMHYECKHE HUKIBI (yriepona, a3oTa). PUTMHUYHOCT SIBJICHUH B
ouocdepe.

3onanbpHOCTh OMocteprl. [lonstie o Omome. OcHOBHBIE OHOMBI CYHIM: TYHOpAa, XBOHHBIE Jieca, CMENIaHHBIE W
LIMPOKOJNMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IICTBIHU, TPOIMYECKHUE Jieca, BHICOKOTOPh. KITMMaT, pacTUTENbHBIA U KHUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa 1 (YHKIUS KUBBIX CHCTEM, OIIEHKa UX PECYPCHOTO MOTeHIMana 1 OnocepHbIX GpyHKIMI.

JeMoHcTpanuu

Ioptpetsr: B. . Bepnaackuii, 3. 3rocc.

Tabmuner 1 cxembl: «['eocdepsr 3emuu», «KpyroBopor aszora B mpupoae», «KpyroBopoT yriaepoma B TpUpPOIE»,
«KpyroBopot kucnopona B mpupone», «KpyroBopor Boxmsl B npupozae», «OCHOBHbIE OHMOMBI cymmy, «KimmaTtuyeckue mosica
3emmm», «Tyampa», «Tabiray, «Cmemanusiii necy, «lllupokonucrBennsit jec», «Cremby, «CaBaHHa», «IlycTbIHY,
«Tponnueckuii necy.

O0opymoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:Kamas cpeaa

DKoNoruyeckue KpU3uchl M UX NpU4nHbBL. Bo3zelicTBue yenoBeka Ha Ouocdepy. 3arpsi3sHeHHe BO3IYyIIHON cpeabl. OxpaHa
BO3JlyXa. 3arpsi3HeHue BOAHOW cpenbl. OXpaHa BOIHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3MeHeHue kiuMara.

AHTpOnOreHHOEe BO3/CHCTBHE HA PACTUTENbHBI M JKMBOTHBIM Mup. OXpaHa pacTUTENBHOTO M KMBOTHOTO MMpA.
OcCHOBHBIE TIPUHIMIBI OXpaHbl npupobl. KpacHsie kauru. Ocobo oxpansiemble npuposubie Tepputopuu (OOIIT). borannyeckue
caipl ¥ 300JIOTHYECKHE MTAPKU.

OcCHOBHBIE MNPUHLUMBI YCTOHYMBOTO Ppa3BUTHs YEJIOBEUECTBA W IPHPOABL. PalMoHanbHOE HPUPOIONONB30BAHUE U
coXpaHeHHe OHOJIOrHYecKoro pasHooOpasust 3emin. OOIIKME 3aKOHOMEPHOCTH TIIOOAJIBHBIX OJKOJOTHYECKHX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOI'0 KPU3HCa U €r0 BEPOSTHBIE TOCIIEACTBUSL.

Pa3BuTHe METOJOB MOHUTOPUHIA PA3BUTHS ONACHBIX TEXHOTCHHBIX IpoleccoB. CucmemHble ucciedo8anus nepexooa K
pecypcocbepezaroweli u KOHKYPEHMOCHOCOOHOU dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcwl. Hayuonanvuule
uHgopmayuonHvie cucmemsl, obecnedusaroujue OOCMyn K UHGopMayuu no coCMosHuI0 OmoOeabHbIX 61008 u Ixocucmem. OcHogbl
aKopeadunumayuy IKocucmem u cnocobvos 6opbobl ¢ buonospedcoeHuamu. PexoncmpyKkyus Mopckux u Ha3eMHbBIX IKOCUCTEM.

JdemoncTpanuu

Tabmuuel U cxeMbl: «3arps3HeHHe atMoc(epbl», «3arpssHeHHe Iuapochepbl», «3arps3HeHHe MOUBb), «IlapHHUKOBBIHA
apderr», «Ocodo oxpaHsIeMble TPUPOIHBIE TEPPUTOPUI», «MOETH YIPABIIEMOro MUPaY.

Oo0opynoBanue: (ororpadun oxpaHsIeMbIX pacTeHUil U KUBOTHBIX KpacHoii kuuru Poccuiickoit @enepanun, KpacHoit kHurH
pETHOHa.

MVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS [TPOI'PAMMBI I10 BUOJIOT'UU HA YPOBHE CPEJHEI'O
OBLIET'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBmuBaeT TPEeOOBAaHUS K pE3ylIbTaTaM OCBOCHHS OOYYAIOMIMMUCS TPOTpPaMM CpPEOHEro OOIIero
00pa30BaHuA: JINYHOCTHBIE, METAIIPEAMETHBIC H TIPEAMETHBIE.

B cTpyKkType NHYHOCTHBIX PE3yJbTATOB OCBOCHHS HPOrPaMMBI IO OHOJOTHH BBIACICHBI CIEAYIOIIME COCTABIISIOIIME:
OCO3HaHHE OOYYAIOIIMMHUCA POCCHICKONW IpakKIaHCKOW HMAESHTHYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO, CAMOCTOSTENBHOCTH H
CaMOONIPENIeTICHUIO, Hanuuue Momugayuu K OOY4CHUIO OHOJOTHH, yYeleHAnpasieHHoe pas3eumiue BHYTPEHHHX YOSKICHUH
JMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH M HMCTOPUYECKHMX TPAIMIMI DPA3BUTHA OHOJOTHYECKOTO 3HAHUS, 2OMOGHOCHb U
€cnocobHocms 00YJarolIUXCsl PYKOBOJICTBOBATECS B CBOCH AEATEIFHOCTH IIGHHOCTHO-CMBICIIOBBIME YCTAaHOBKAMH, IPHCYLIAMHU
cucTeMe OHMOJOrMYecKoro OOpa3OBaHMS, HAauyue NPAsoCO3HAHUA IKOIOTUYECKOW KYJIBTYPBL, CHOCOOHOCMU CMasump UENd U
CTPOUTD )KU3HEHHBIE TIIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS IPOTPAMMBI MO OMOJOTHH JIOCTHTAIOTCS B EIWHCTBE y4eOHOW M BOCHHUTATEINbHOU
JIEATETbHOCTH B COOTBETCTBHUHM C TPAJUINOHHBIMH POCCHHCKAMH COLMOKYJIBbTYPHBIMH, HCTOPHYECKHMMH M IYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMM, INPHHATHIMA B OOIIECTBE MPaBWIAMH W HOPMaMH TIOBEACHHS M CIIOCOOCTBYIOT Ipoleccam
CaMOITO3HAHMs, CaMOBOCIIMTAHHS M CAMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3MIMK JIMYHOCTH, NMATPHOTH3MA W YBAXKEHHUS K



3aKOHY M IIPaBOIOPSAIKY, YENIOBEKY TpyZAa M CTapuieMy IOKOJICHHIO, B3aWMHOTO YBa)KEHHS, OCPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HACJIE/IMIO M TPAAUIMAM MHOTOHAIIOHAIBHOr0 Haposa Poccuiickoit ®@enepanny, NpUpoze U OKpyXKaromien cpene.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS Y4eOHOro rnpeaMera «buomorust» mOMKHBI OTpaXKaTh TOTOBHOCTh M CIIOCOOHOCTB
00ydJaromuxcsi pyKOBOJCTBOBAThCS CHOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OpHEHTAIWH,
TIO3UTHBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAIMIHOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIecTBa, pacliupeHHe
JKM3HEHHOT'O OIMbITA M OMBITA JAEITEIBHOCTH B MPOIECCE peai3alii OCHOBHBIX HAIPABJICHUH BOCITUTATEIBHOM JESATEIHHOCTH, B
TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHNA:

c(OPMHUPOBAHHOCTh T'PaXKIAHCKOH IO3MIUHM OOYYAIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOIO YJIEHa POCCHHCKOTO
00111eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH, yBa)KEHIE 3aKOHA U TIPaBOIOPSIIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENBHOCTH IPHU CO3JAaHWM Y4YEOHBIX IPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENbHBIX 337124, BHIOJIHEHUH OHOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTB OIPEEISTh COOCTBEHHYIO ITO3UIIMIO 110 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM )KU3HU U OOBSICHATH €€

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJIGHCTBUSI JIIONEH C pa3sHBIMU
yOSKASHUSIMH, KYJAbTYPHBIMH LIEHHOCTSIMH U COIIMAIIEHBIM TTOJI0KEHHEM;

TOTOBHOCTbh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOT'O BBHIMOJIHEHHS YY€OHBIX, MO3HABATENIBHBIX M HCCIIEN0BATECKHX
3aj1a4, yBaKUTEIBHOI'0 OTHOIIEHUS! K MHEHHUIO ONITOHEHTOB ITPU 00CYXIEHUHU CITOPHBIX BOMPOCOB OMOJIOTMYECKOT0 COJIEPIKAHHUS;

TOTOBHOCTbh K TYMaHUTAPHOH U BOJIOHTEPCKOH NESITENLHOCTH;

2) NaTPUOTUYECKOr0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUICKOH TI'PaKIAHCKOH HICHTHYHOCTH, MaTPUOTH3Ma, YBa)KEHHS K CBOEMY HapOIy, YyBCTBa
OTBETCTBEHHOCTH Iiepell PomunHoli, ropaoctu 3a cBOM Kpai, cBor PoauHy, CBOM s3BIK U KYyNbTypy, HPOLLIOE M HACTOALIEE
MHOT'OHaLIMOHAJILHOr 0 Hapona Poceny;

HEHHOCTHOC OTHOLICHUE K MPUPOAHOMY HACICANIO U MMaMATHUKaM IPUPOABI, JOCTUKCHUAM Poccun B HayYK€, UCKYCCTBE,
CIIOpPTE, TEXHOJIOIUAX, TPYIE;

CHOCO6HOCTB OLCHUBATh BKJIaQ pOCCHﬁCKHX y‘{éHbIX B CTAHOBJICHUE W Pa3BUTHC 61/IOJ'IOFI/II/I, IIOHHUMAaHUsI 3HAYCHU
OMOJIOTMY B [TO3HAHWH 32aKOHOB MPHUPOJIBI, B )KU3HH YEJIOBEKA 1 COBPEMEHHOT'0 O0IIIeCTBa;

uneliHas yoexA8HHOCTb, TOTOBHOCTD K CIIYXKEHHIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro Cyas0y;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HAaHHE JYXOBHBIX LICHHOCTEH POCCUICKOI0 HAPOa;

c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO HOBEACHMS;

CIIOCOOHOCTh OLIEHMBATH CHUTYALlMIO M NPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHPYSICh Ha MOpPAlIbHO-HPABCTBCHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIa/Ia B IOCTPOEHHUE YCTOMYMBOT0 OYyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSIM, CO3JAaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO NPHUHATHS IIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUU C TpaauLUsAMU Haponos Poccun;

4) 3cTeTH4eCKOro BOCIUTAHNSA:

3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTa, TPYZa,
OOLIECTBEHHBIX OTHOLICHHH;

MIOHMMAaHUE SMOLIMOHAJIBHOTO BO3ACUCTBHS KUBOM PUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISATH KA4E€CTBA TBOPUECKOMN JIMUHOCTH;

5) puznueckoro BocnuTaHuA, HOPMUPOBAHMS KYJIBTYPbI 310POBbSl H SMOLHOHATBHOI0 0J1arONOTYYHsI:

MIOHUMAaHHe M peau3aus 3J0pPOBOro M 0E30macHOro o0pasa KM3HH (3I0pOBOE MHUTAaHUE, COONIOACHHE TUTHEHHYECKHIX
MpaBWJI W HOPM, COAJaHCHPOBAHHBIA pPEKHM 3aHATHHA W OTHBIXA, peryasapHas (U3NUEcKass AaKTHBHOCTB), OEpeKHOro,
OTBETCTBEHHOI'O 1 KOMIIETEHTHOT'O OTHOLIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICHXHYECKOMY 3710pOBbIO;

MIOHUMAaHHE IEHHOCTH NPaBWI WHINBHIYAJIHHOTO M KOJUICKTUBHOTO OE30MacHOrO ITOBEJCHUS B CUTYalUsIX, YIPOXKAIOUINX
3710pPOBBIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCIE/ICTBHI W HENMPHUATHS BPEAHBIX NPUBBIYEK (YIIOTPEOICHHNS aKOToMsl, HAPKOTHKOB, KypEHHS);

6) TPy10BOTr0 BOCIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HaHNE IEHHOCTH MacTEPCTBA, TPYAOI00ue;

TOTOBHOCTh K AKTUBHOM JEATETBHOCTH TEXHOJIOTMYECKON M COIMAIBHON HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSTENLHO BBIMOIHATh TAKyIO AEATEIHHOCTD;

WHTEpEC K Pa3IuIHbIM cdepaM mpodheCCHOHATHHON AEATEIHHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOp Oymyriei
npoeccu U pearn30BbIBATH COOCTBECHHBIC JKU3HEHHBIE TUIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO ¥ caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KM3HHU;

7) 3K0JI0rN4€eCKOro BOCIUTAHMS

9KOJIOTMYECKH I1e7IecO00pa3HOe OTHOMIEHNE K MMPUPO/IE KaK HCTOUYHHKY JKHU3HH Ha 3eMIIe, OCHOBE €€ CyII[eCTBOBAHMS;

TIOBBIIIIEHNE YPOBHS O3KOJOIMYECKOW KyJIbTYpPHI: IPHOOPETEHHE OIbiTa IUIAHWPOBAHUS TIIOCTYIKOB W OIEHKH HX
BO3MOXKHBIX MOCJIEICTBUH JUTS OKPYKAIOIIEH CPebl;

OCO3HaHHE TII00ANTBHOT0 XapaKkTepa SKOIOTHYECKUX MPOOJIeM U ITyTei NX pelIeHus;



CHOCOOHOCTh HCIIOIB30BaTh NMPHOOpETaeMble NPH HM3y4eHHUHM OHOIOTHMM 3HAHUS M YMEHHUS IPH pPELICHHH Npodiem,
CBSI3aHHBIX C palMOHAJIBHBIM MPUPOJOIONB30BaHNEM (COONIONICHNE TIpaBWJ TIIOBEACHHS B TIPHUPOJE, HANPABICHHBIX Ha
COXpaHEHHE paBHOBECHS B 9KOCHCTEMaX, OXpaHy BUJIOB, IKOCHCTEM, OHochepsl);

AaKTHBHOE HENpHATHE JEHCTBUH, NPUHOCSIIMX BpeJ OKpYXKAMoUled NPUPOTHON Cpene, yYMEHHE IpOTrHO3MPOBATh
HeOJIaronpusATHBIE SKOJIOTHYECKHe TIOCIIeICTBUS MPEIPUHUMAEMBIX JEHCTBUH U NIPEAOTBpAIaTh UX;

HaJIMYUE Pa3BUTOTO S3KOJOTMYECKOTO MBIIUICHUS, JKOJOTMYECKONH KYJIBTYPhI, OIBITA AEITENHHOCTH 3SKOJIOTHYECKON
HaIpaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI MU B TIO3HABATEIILHOW, KOMMYHHUKATUBHOM M COLMATILHON MPAKTUKE, TOTOBHOCTH
K Y4aCTHIO B IPAKTUIECKOH JIEITEIbHOCTH SKOJIOTMYECKOI HAlPaBlIeHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMUS:

c(OpMUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOU
MIPaKTHKH, OCHOBAHHOT'O Ha JTMAJIOTe KYIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MONUKYIBTYPHOM MUPE;

COBEPIIEHCTBOBAHHUE S3BIKOBOW M YNTATENIHLCKOM KYJIBTYPHl KaK CPEICTBAa B3aMMOACHCTBUS MEXIy JIIOJbMH W TIO3HAHMS
MUpa;

MOHMUMaHNe crneuupuku OHONIOTHMH KaK HayKH, OCO3HaHUs €€ ponu B (OPMHUPOBAHHU DPALIOHAIBHOIO HAay4HOTO
MBILIICHUS, CO3JIAaHUH IIEJIOCTHOTO TMPEICTAaBICHUS 00 OKpYI)KAroIeM MHUpe KaK O €AWHCTBE MPHUPOJBI, YeJOBeKa U OOILIeCTBa, B
TIO3HAHWU MTPUPOIHBIX 3aKOHOMEPHOCTEN M PElICHUH IPO0IeM COXpPaHEHHUs! MPUPOJAHOTO PAaBHOBECHS;

yOSKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIS COBPEMEHHOHM IMBMIIM3AIMU: OOECIeYeHHs HOBOTO YPOBHSI Pa3BUTHUS
MEJIMIIMHBI, CO3/IaHUE MEPCIEKTHBHBIX OMOTEXHOJIOTWH, CIOCOOHBIX pemaTh PECypCHbIE MPOOJIEMBbI Pa3BUTHS UEIOBEYECTBA,
MOUCKA MyTeH BBIXOJA M3 TJI00ANBHBIX OJKOJOTMUECKUX IpoliieM M oOecreueHus Iepexoja K YCTOHYMBOMY DPa3BHTHIO,
palroHaILHOMY HCITOJIb30BaHHUIO MPUPOTHBIX PECYPCOB U (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTMUECKUX 3HAHUHM B 1IENIAX MOBBIIIEHUs 00IIei KyJIbTYphI, €CTECTBEHHO-HAYyYHON
IPaMOTHOCTH, KaK COCTaBHOMW 4acTH (pyHKIIMOHAILHOM IPaMOTHOCTH 00ydaroIuxcsi, GopMUpyeMoii Py N3y4eHUH OHOJIOTUH;

NOHMMaHHWE CYIIHOCTH METOJIOB IIO3HAHHS, HCIOIB3YEMbIX B ECTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONb30BATh
noJlyyaeMble 3HaHUs JUIS aHaIn3a U OOBSCHEHHs SIBICHUI OKPYKAIOLIEr0 MUpPa M MPOMUCXOISIIMX B HEM W3MEHEHHH, yMEHHe
Jie7aTh 00OCHOBAHHBIE 3aKIIIOYEHHs Ha OCHOBE HAYYHbIX (DAKTOB M MMEIOIIUXCS AHHBIX C LEJbI0 MOJMYYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO HCIIONIb30BAaTh OMONIOTMYECKHE 3HAHUS JUIsl pelleHHs NpoOJieM B peasibHBIX KU3HEHHBIX
CUTYaIUsIX;

OCO3HAHME IICHHOCTH HAayYHOW JEATENbHOCTH, TIOTOBHOCTh OCYLIECTBIIATH IIPOEKTHYIO M  HCCIEHOBATENbCKYIO
JeATeNbHOCTh HHAMBUIYaIbHO U B TPYILIE;

TOTOBHOCTb U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa3OBAaHUIO, K AKTMBHOMY IOJIYYCHUIO HOBBIX
3HaHUH 10 OMONIOTHH B COOTBETCTBUH C )KU3HEHHBIMH IOTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIbTATbBI
MertanpenMeTHbsle pe3yabTaThl OCBOSHHUS y4eOHOro mpenmera «buonorus» BKIIOYAIOT: 3HAYMMblE OIS (OPMHUPOBAHHSA

MHPOBO33pEHHS 00yJAIOIUXCs MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHbIE) OOIICHAyYHBIE MOHATHUS, OTPa)KarolIye LEeOCTHOCTH
HAaYYHOW KapTHHBI MUpa U CHIEHU(UKY METOIOB IIO3HAHMS, HCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHs, SBJICHUE,
NpOILIECC, CUCTEMa, HAYYHbIM (aKT, NPUHIMI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeNOBaHUE, HaOMOIeHUeE,
U3MepeHHe, SKCIEPUMEHT U IpYTHe); YHUBepCcaIbHbIEe yueOHble AeiicTBHS (II03HABATENbHbIe, KOMMYyHUKATHBHbIE, PETYSTUBHEIE),
obecrnieunBaromme GopMUpoBaHHe (YHKIMOHAIBHOW TPAMOTHOCTH M COLMAJIBHOW KOMIIETEHIIMU OOYYarolMXCsl; CIOCOOHOCTh
00y4JaronuXcsl HCIIOIb30BATh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAIbHBIE y4eOHBIE
JIECTBUS B IO3HABATEIbHON U COLMATIbHON IPAKTHKE.

B pesynbrare u3ydeHus OHONOIMH HA YPOBHE CPEIHEro oOIIero oOpa3oBaHMs y 0Oydaromerocss OyayT cOopMUpPOBaHBI
NIO3HABATENbHbIE YHHUBEpCAIbHbIE ydeOHbIe NeiiCTBHS, KOMMYHHKATUBHBIC YHUBEPCAJIbHBIC YueOHbBIE NEHCTBUS, PEryIsTHBHbBIE
YHUBEpCAJIbHBIE YdeOHbIE IeHCTBUS, COBMECTHAS IeATEIbHOCTb.

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS IIPOTPaMMBI CPEJHErO O0IIET0 00pa30BaHMs JOIKHBI OTPAXKATh:

OBiajieHUe YHUBEPCATbHBIMH Y4eGHBIMH NMO3HABATEILHBIMHU JeCTBUAMM:

1) 6a3zoBble JJoruyecKue aeiicTBus:

CaMOCTOATENBHO (POPMYITHPOBATh U aKTYaIHM3HPOBATh NPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIONB30BaTh TP OCBOCHHM 3HAHMIT MPHEMBI JIOTHYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a, CpaBHEHHMs, KilacCU(uKanum,
0000mIEeHNs), PACKPBIBATH CMBICI OHMOJOTMYECKUX MOHATHHA (BBIICIATh MX XapaKTepHBbIE TNPU3HAKH, YCTAHABIWBATH CBSI3H C
JIPYTUMU MOHSTHSIMH);

OIPEeNIeIIATh e IS TeNFHOCTH, 3a/1aBasi IapaMeTphbl U KPUTEPHUH UX TOCTHXKSHUS, COOTHOCHTD PE3YJIbTaThl eI TeIbHOCTH
C MMOCTABJICHHBIMH LICIISIMU;

HCIIONB30BAaTh OMOJIOTMYECKHE MOHATHUS ISl O0BSICHEHUS (DaKTOB M SIBIICHUI JKHBOW TIPUPOJIBI;

CTPOUTH JIOTHMYECKHE pACCYyXAeHHs (MHIYKTHBHBIC, NEAYKTHBHBIC, IO AHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B pACCMaTPUBAEMBIX SIBICHUSX, (POPMYTHPOBATH BHIBOABI M 3aKITIOUECHHS;

MIPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA JUISl NPEACTABICHHS CYIIECTBEHHBIX CBS3€Hl M OTHOIICHHWH B HM3y4aeMbIX
OMOIOrNYECcCKUX 00BEKTAX, a TAK)KE MMPOTUBOPEUHNH PAa3HOTO POAIA, BHIBICHHBIX B PA3IMYHBIX HH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHNUS TPOOIEMBI C YIETOM aHAIHM3a UMEIOIINXCSI MaTepHAIbHBIX M HEMaTepHUaIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHBBI B JICATEIHLHOCTh, OLCHHBATh COOTBETCTBHE PE3YJIbTATOB IICNISM, OLCHUBATH PHUCKH IOCICACTBHIA
JeATENbHOCTH;

KOOPJMHUPOBATH U BBIIOJIHATH PA0OTY B YCIOBHUSX PEalbHOT0, BUPTYATLHOIO U KOMOHHHPOBAHHOI'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPH PEIICHUHU KH3HSHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE AeCTBUS

BJaJICTh HABBIKAMH y4eOHO-HCCIICAOBATEIBCKOW W MPOEKTHOM JEATENbHOCTH, HABBIKAMH pPa3pelleHHs mpodlieMm,
CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOATEIEHOMY TIOMCKY METOJIOB PEIIeHUs] IPAaKTHIECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS;

WCIIONIb30BaTh Pa3UYHbIE BUJBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HaHMHS, €r0 MHTEPIpETaly, NpeoOpa3oBaHUI0 U
MPUMEHEHHIO B yIeOHBIX CUTYAIUSAX, B TOM YHCIIE P CO3/IaHUH YICOHBIX U COIHABHBIX MPOSKTOB;

(bOpMHUPOBATH HAYYHBIN THIT MBIILICHHS, BIaCTh HAYYHON TEPMHUHOIOTHEH, KITFOUYSBBIMHU MOHATUAMU W METOIAMU;

CTaBUTH U OPMYIIUPOBATH COOCTBEHHBIE 331a4H B 00Pa30BaTENbHOM e TEIbHOCTH U )KU3HEHHBIX CHTYaIHsIX;

BBISBJIATH NPUYHHHO-CIICACTBEHHBIC CBSI3M M aKTyalIU3MPOBATH 3ajlavy, BBIIBHIaTh THIOTE3Y €€ pelIeHHs, HaXOIUTh
apryMEHTBHI JUIs I0Ka3aTelIbCTBA CBOUX YTBEP)KICHUIL, 3a]1aBaTh MapaMeTphl M KPUTEPHHU PEILICHNS;

aHaJIM3MPOBATh IIONyYEHHBIE B XOJ€ pEIIeHMs 33Ja4d pPe3yibTaTbl, KPUTHYECKH OLEHHBATh HX JOCTOBEPHOCTH,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIICHUBAThH MPUOOPETEHHDIH OIIBIT;

OCYLIECTBIISITH eJICHATIPABICHHBIN IOMCK IEPEHOCA CPECTB U CIOCOOOB JIEHCTBHS B MPOECCHOHANBHYIO CPEIY;

YMETh NEPEHOCUTH 3HAHHS B TO3HABATEIBHYIO M MPAKTHYECKYIO 00JIACTH )KU3HEEATELHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WIEH, NPEAIaraTh OpUTHHAJIBHBIC TIOIXO/bl U PEIICHUs], CTAaBUTh NPOOJIEMBI U 3a/1a4H, JOIyCKaIOIIne
AJIBbTCPHATUBHBIC PCHICHUA.

3) padora ¢ undopmanmeii:

OpPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX MH(opManuu (TekcTe yd4eOHOro mocoOusi, HayqYHO-IIOMYJISIPHOM JIUTEpAType,
OMOJIOTMYECKUX CJIOBAapsiX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh WH(OPMAIHIO
PAa3JIMYHBIX BUAOB U d)OpM MpEaACTaBJICHUA, KPUTUYCCKU OLICHUBATDH eé JOCTOBEPHOCTH U HETIPOTUBOPECUUBOCTD,

(GhopMyIHpPOBaTh 3alpPOChl M MPUMEHSITh PAa3IUYHBIC METOIBI MPH IOMCKE M OTOOpe OHOoJOrHyYecKod HWH(OPMAITUH,
HEOOXOAMMOH JUIsl BHITIOTHEHHUST YUeOHBIX 33/1a4;

NpHOOpETaTh OIBIT HCIIOIB30BAHUA HH()OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPILICHCTBOBATH KYIBTYPY
aKTUBHOI'O MCIIOJIb30BAHMS Pa3INYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMalIbHYIO (OpPMY MpesicTaBlieHUs: Ouomorudeckoil MHpopMmanuu (cxembl, rpaduky,
JMarpaMMBl, TaOJIULBI, PUCYHKH U IPYroe);

HCIIONB30BaTh HAYYHBIN S3BIK B KAYECTBE CPECTBA MPH padoTe ¢ OHoIornueckoi HHpopManuei: MpUMEHITh XUMHUYECKHE,
¢u3nUecKre 1 MaTeMaTH4ECKUE 3HAKU U CUMBOJIBI, ()OPMYIIbI, a00peBHaTypy, HOMEHKIIATYpPY, UCIIOIb30BaTh U IPEOOPa3OBBIBATE
3HaKOBO-CHMBOJINYECKHE CPEICTBA HATJISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(OpManuy, HHGOpMaIMOHHON 6€30aCHOCTH JIMYHOCTH.

OBiajieHUe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JeiCTBUAMM:

1) o6menne:

OCYIIECTBIIATh KOMMYHHKAllUM BO BceX cdepax KU3HH, aKTUBHO Y4aCTBOBATh B AUAJIOTe WM JUCKYCCHH IO CYILECTBY
obcyxaaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KIECHHS OTHOCHUTENHHO BBIIIOJHEHHS NpeaaraeMol 3aladd,
YUHUTHIBATh HHTEPECHI U COTTIACOBAHHOCTD MO3UIMHI IPYrUX YYaCTHHKOB JIHAJIOTA WM TUCKYCCUH);

pacno3HaBaTh HeBepOanbHbIE CpeACcTBa OOMICHWS, IOHMMATh 3HAYEHHUE COLMAJBHBIX 3HAKOB, IPEIIIOCHUIOK
BO3HUKHOBEHHS KOH()INKTHBIX CUTYaLlUH, YMETh CMAT4aTh KOH()IUKTHI U BECTH [IEPETOBOPHI;

BJIAJeTh Pa3IMYHBIMH CIIOCOOAMH OOMICHWS M B3aHMOJACICTBHS, TNOHMMAaTh HaMEpeHHs NPYrux JroAed, HpOsBIATH
YBaXXHTENFHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOI (hopme HOpMyIUpoBaThH CBOU BO3PAXKEHHS;

Pa3BEPHYTO U JIOTMYHO U3JIATaTh CBOIO TOUKY 3PEHHS C UCIIOIB30BAHMEM SI3BIKOBBIX CPEIICTB.

2) cOBMeCTHAasl AeSITETbHOCTD:

MOHMMATh M HCIIOJb30BaTh NPEHMYIIECTBA KOMAHAHOM M HMHIMBUAYAIBHOH pabGOTHI NMPU pPEIICHUHM OHOJIOTHYEecKON
po0IeMbl, 000CHOBBIBATH HEOOXOAUMOCTH IIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOACHCTBHS NIPU PEIICHIH YUeOHOH 3a/1a9u;

BBIOMPATh TEMAaTHKy M METOIBl COBMECTHBIX ICHCTBHI ¢ y4éTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXkKIOro dieHa
KOJUICKTHBA;

NPUHUMATH IIeIH COBMECTHOM JIEATENbHOCTH, OPraHH30BBIBATh M KOOPAMHHPOBATH IEHUCTBUS TO €€ IOCTIKEHHIO:
COCTaBIIATH TUIAH JICHCTBUH, pacIpeeNaTh POIH ¢ YIETOM MHEHHH YYaCTHUKOB, 00CYXAaTh Pe3yAbTaThl COBMECTHOH paOoTEHI;

OLICHUBATh KAYECTBO CBOET'O BKJIA/IA M KAXKJIOTO y9aCTHHKA KOMAH/BI B OOLIMIT pe3ysbTaT [0 pa3pabOTaHHBIM KPUTEPHSIM;

npeyIaraTb HOBbIC MMPOEKTHI, OLICHUBATh UJICH C IIO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYCCKOH 3HAYMMOCTH;

OCYIIECTBIIATH O3UTHBHOE CTPATErHUeCcKOe TIOBEACHHE B PA3lIMYHBIX CHTYalUsX, MPOSBISATH TBOPUECTBO H BOOOpaXKEeHHE,
OBITh HHUIIUATUBHBIM.

OBiajieHNe YHUBEPCATbHBIMH PeryJsiTHBHBIMU AeiiCTBUAMU:

1) camoopranu3anms:

HCTIONB30BaTh OMOIOTMYECKHE 3HAHUS JUIS BBISBJICHUS POOJIEM M X PEIICHUS B )KU3HECHHBIX M YU4eOHBIX CHUTYaIMsX;



BEIOMpaTh Ha OCHOBE OMOJIOIMYECKHX 3HAHWH IEJE€BbIE M CMBICIOBBIE YCTAHOBKHM B CBOMX JCHCTBHAX M IOCTYNKax MO
OTHOIIEHHUIO K XKHUBOH NMPHUPOJIE, CBOEMY 370POBBIO U 30POBBIO OKPYXKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISITh TO3HABATENBHYIO JIESITENIEHOCTD, BBIABIATH IPOOJEMBI, CTaBUTh U (OPMYINPOBATH
CcOOCTBEHHBIE 3a/1a41 B 00pa30BaTENLHON AESTEIBHOCTH U )KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITENILHO COCTABIIATH IUIAH PEIICHHUS ITPOOIEMBI C YIETOM MMEIOIIMXCSI PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MPEANOoYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsM;

pacumpsTh paMKH y9eOHOI'0 TIpeIMETa Ha OCHOBE JINYHBIX MPEANIOYTCHHH;

Jie7IaTh OCO3HAHHBII BBIOOp, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATH MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBJICHUIO MIMPOKON SPYAULIUK B Pa3HBIX 00JIACTSAX 3HAHUWMH, TOCTOSIHHO ITOBHIIIAThH
CBOM 00pa30BaTeNbHBIN U KYIETYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTHBBI B AESTEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEMSIM;

BJIaJIETh HaBBIKAMU NO3HABATEIHHON pe(IEeKCHH KaK OCO3HAHUs COBEPUIAEMbIX NEWCTBUH M MBICIUTEIBHBIX IPOIIECCOB,
UX Pe3yJbTaTOB M OCHOBAaHMUI, UCIIOIb30BATh MPUEMBI PeIIEKCHH JUTS OLEHKH CHTYallHH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELLIEHHUS 10 UX CHI)KEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI APYIUX MPHU aHATIHU3€ PE3yIbTaTOB AESTEIbHOCTH;

3) npuHsiTHE ceOs1 U NPYrUX:

MIPUHUMATh ce0sl, MOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYIUX MPU aHAJIN3€ Pe3yIbTaTOB JESITEIbHOCTH;

NpU3HABaTh CBOE MIPABO M MIPABO IPYTUX Ha OIHOKH;

pa3BUBAThH CIIOCOOHOCTH MOHUMATH MUP C MO3HIMHU JIPYTOr0 YeJIOBEKa.

IMPEJMETHBIE PE3YJIbTATbI
[IpenMeTHble pe3ynbTaThl OCBOGHHUS CoOAepKaHUi ydeOHoro mnpenmera «buomorus» Ha yrnyOnéHHOM ypoOBHe

OpPHEHTHPOBaHbl Ha olecrieuyeHrne NMPOPHIBHOrO 00yueHHs oOydaromuxcsi Ouonmorud. OHHM BKIIOYAIOT: crieludUuecKue s
OMOJIOTMU Hay4dHbIE 3HAHHS, YMEHHS W CHOCOOBI JEWCTBUI 10 OCBOSHHIO, MHTEPIPETAlMU W MPeoOpa30BaHUI0 3HAHWH, BUJIBI
JEATENbHOCTH 0 IOJYYEHHIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3IMYHBIX YYEOHBIX, a TAKKE B PEAIbHBIX XKU3HEHHBIX
curyauusx. [IpeaMeTHble pe3ynbTaThl MPeICTABICHBI IO F0JjaM U3y4eHHS.

[penmeTHbIe pe3yabTaThl OCBOCHHS yueOHoro npeamera «buonorus» B 10 knacce ROMKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MeCTe M POJIU OMOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B (DOPMHPOBAHHH €CTECTBEHHO-
Hay4YHOM KapTHHBI MMpPA, B IO3HAHUM 3aKOHOB MPUPOABI U PELICHUH MPOOJIEM palMOHAIBLHOTO MPUPOJONOIb30BaHNUS, O BKIIA/IE
POCCHICKHX U 3apyOe)KHBIX YUEHBIX B pa3BUTHE OHOJIOTHY;

BJIAJICHHE CHCTEMOW OHMOJOrMYeCKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraromuye OHOMOTHYecKHe TEePMHUHBI H
NOHATHA (KU3Hb, KIIETKA, OpPraHu3M, MeTaOOoNu3M, TOMEOCTas, CaMOpETyJSLHs, CaMOBOCIIPOHM3BEACHHE, HACIEACTBEHHOCTD,
W3MEHYMBOCTb, POCT U pa3BHUTHE), Ouonorumdeckue Teopuu (kinerounas teopusi T. IllBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasl Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. V. BaBunosa — o meHTpax MHOrooOpasus U MPOUCX O3KICHUS
KYJBTYPHBIX PACTEHHUM), 3aKOHBI (€IMHOOOpa3Hs IOTOMKOB NEPBOrO IMOKOJECHHS, PACLICIVICHHS, YUCTOTHl FaMeT, HE3aBUCHMOTO
HacnemoBaHus 1. MeHaens, TOMOJOTMYECKHX pPSAOOB B HacienCcTBeHHOW wm3MeHunmBoctn H. W. BaBunoBa), npuHIMITEI
(KOMIUIEMEHTapHOCTH);

BJaJICHHE OCHOBHBIMHM METOJIaMH HAy4YHOTrO IIO3HAHHMS, HCIOJIB3YyeMBIX B OHMOIOIMYECKHX HCCIECIOBAHUAX JKUBBIX
00BEeKTOB (OmHcaHue, N3MEPEHNe, HAOMOACHUE, SKCIIEPIMEHT);

YMEHHE BBIJEISTH CYIIECTBEHHbIE NPU3HAKH: BHPYCOB, KIETOK MPOKAPHOT W DJYKApHOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE OaKTepuii, TpuOOB, PACTEHMH, KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTraHOB U CHCTEM
OpTaHOB PacTEHHH, )KUBOTHBIX, YEJIOBEKA, IPOIIECCOB )KU3HEACITEIbHOCTH, IPOTEKAIONINX B OPraHU3MaX PAaCTEHHH, JKUBOTHBIX U
4enoBeKa, OMOIIOTMYECKUX IPOIECCOB: OOMEHa BemeCTB (MeTaboNu3M), MPEBPAIICHUS YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U
rereporpoHOro THIOB NHTaHUA, (OTOCHHTE3a W XEMOCHMHTE3a, MHTO3a, Meio3a, TraMeToreHesa, 3MOpHOreHesa,
MTOCTAMOPHOHAIBHOTO PA3BUTHSA, PA3MHOKEHNUS], HHANBHUIyaIbHOTO Pa3BUTHS OpraHW3Ma (OHTOTEHE3a), B3aMMOJCHCTBHUS TE€HOB,
TeTepO3nca, UCKYCCTBEHHOTO 0TO0PA;

YMEHHE yCTaHABJINBATh B3aNMOCBS3H MEX/ly OPTaHOWAAMH KIIETKH U MX (DYHKIMSAMH, CTPOCHHEM KJIIETOK PAa3HBIX TKaHEH
nxX (GyHKIWAMH, MEXIy OpraHaMH M CHCTEMaMH OpPTaHOB Yy PAcTEHHH, JKMBOTHBIX M YEJOBEKa M UX (YHKIUSAMH, MEKIY
CHCTEMaMH OPraHOB M WX (DYHKIMSAMH, MEXIy dTanaMi OOMEHa BEIIECTB, STanaMH KJIETOYHOTO IHKJIA M JKU3HEHHBIX [HKIIOB
OpPraHMU3MOB, dTallaMy SMOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM ¥ ()EHOTHITOM, (PEHOTHITIOM 1 (DaKTOpamMu Cpeasl OOMTaHMS,

YMEHHE BBISBIIATH OTIMYUTEIbHBIE MPU3HAKH )KUBBIX CHCTEM, B TOM YHCIIE PACTEHHH, JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIb30BAaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOIOTHY€CKYI0 TEPMHHOIOTHIO ¥ CUMBOJIUKY JJISI JI0KA3aTEIbCTBA
POZACTBa OPraHM3MOB Pa3HbIX CHCTEMATHUECKHUX IPYIII;

YMEHHE pelaTh OHONIOTHMYECKHe 3a/1a4d, BBIBIATH IPUYMHHO-CIEICTBEHHBIC CBSI3M MEXIY HCCIELyeMBIMHU
OMOITOrMYIEeCKUMH TPOLIECCAMH U SBIICHHUSMH, JIETaTh BHIBOABI M POTHO3BI HA OCHOBAHHH TTOTyYECHHBIX PE3YIbTATOB;

YMEHHE BBHINOJHATH JIAOOpATOpPHbIE W MpaKTHYeCKHe paboThl, coOmogaTh MpaBwia Npu paboTe ¢ y4eOHBIM H
112a00paTOpPHBIM 000PYIOBaHNEM;



YMEHHE BBIJBHIaTh TUIOTE3bl, IPOBEPSATh MX IKCICPUMEHTAJIBHBIMU CpEACTBAMHM, (OPMYIHpYs IEeldb HCCIECJOBAHMUS,
aHAJIM3UPOBATh MOMyIEHHBIE PE3YAbTATHI U JAENaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEOBATENBCKOM paboTe 1o OMOIIOTHH, KOJIOTHHA W MEIHIMHE, POBOANMON Ha Oase
IIKOJIFHBIX HAYYHBIX OOLIECTB, U ITyOJMYHO IPEJICTABIATH ITOJyI€HHBIE PE3YIbTaThl Ha YIEHHIECKUX KOH(EPEHIHSX;

YMEHHE OIIEHUBATh STHIECKHE ACHEKThl COBPEMEHHBIX MCCIIEeIOBAaHUN B 001acTH OMOJIIOTMH U MEAIUIMHBI (KIIOHUPOBAaHUE,
HCKYCCTBEHHOE OILUTIOJJOTBOPEHHE, HAIIPABIEHHOE N3MEHEHNE TeHOMa M CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIHM BBIOOp OymyIIeil nmpodeccHoHaIbHON NesTeNbHOCTH B 001acTH OHOJIOTHH, MEIHIMHEL,
OMOTEXHOJIOTUH, BETEPUHAPHH, CEIBCKOrO XO3SMCTBA, NHIIEBOW NPOMBIIIICHHOCTH, YIIYOJSITh TO3HABATENFHBIA HHTEpEC,
HaNpaBJICHHBI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIEH NpodeccHd M IMPOAODKEHHE OWOJOrH4ecKoro oOpa3oBaHUs B
OpTaHHU3aLUSIX CPEIHEro MPOQECCHOHATIBHOTO U BBICIIET0 00pa30BaHUsL.

[IpeamerHbie pe3ynbTaThl OCBOEHHs ydeOHOro rpeamMera «buonorusi» B 11 Kiacce NOIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHWH O MECTE W PONU OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOU
€CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, B TO3HAHHUHM 3aKOHOB NPHUPOABI M PEHICHHH 3KOJOTHYECKHX IPOOJIEM YelloBEYecTBa, a
TaKke B PEUIEHHU BOIPOCOB PAIOHAIBLHOTO MPHUPOAONONB30BaHuUs, U B (DOPMHUPOBAHUH LIEHHOCTHOTO OTHOIICHUS K TPHPOJIE,
00IIIECTBY, YEIIOBEKY, O BKJIaJle POCCUHCKHX U 3apyOeKHBIX YUEHBIX-OHMOIOroB B pa3BUTHE OHOJIOTHH;

yMEHHE BIAJIETh CHUCTEMOH OHMONOrMYECKMX 3HAHWH, KOTOpas BKIIOYAeT OIpPEACNEeHHs W TIOHMMaHHWE CYHIIHOCTH
OCHOBOITOJIATAIONINX OWOJOTMYECKUX TEPMHMHOB W TOHITHH (BWJA, OJKocHcTeMa, Ouocdepa), OHMOIOTMUECKHE TEOPUHU
(oBomronmonHas teopust Y. JlapBuHa, cuHTeTHUECKast TeopHs dBomoyn), yaeHus (A. H. CeBeprioBa — 0 IyTsIX ¥ HampaBlIeHUIX
spommoin, B.W. Bepranckoro — o 6uocdepe), 3akoHb! (reHeTnueckoro papHoBecus k. Xapau u B. BaiinOepra, 3apoabInieBoro
cxoncrea K. M. bapa), npasuna (Muaumyma 1O. JInOuxa, sKonmoruueckoil mupamMupl SHEPTUK), THITOTe3bl (rumore3a «mupa PHK»
VY. T'unbepta);

YMEHHE BJIaACTh OCHOBHBIMH METOJAaMU HAYYHOI'O IMO3HAHMA, UCIIOJIB3YEMbIMU B 6I/IOJ'IOFI/I‘-ICCKI/IX HUCCICA0BAHUAX KUBBIX
00BEKTOB M AKOCHCTEM (ONHCaHUE, U3MEpeHne, HaOMI0AeHHEe, IKCIIEPUMEHT), CIOCOO0aMU BBISIBJICHHUS U OLIEHKH aHTPOMOTEeHHBIX
W3MEHEHUH B MPUPO/IE;

yYMEHHE BBIACIATh CYIIECTBEHHBIC NPH3HAKU: BHUJIOB, OMOTEOLIEHO30B, DKOCHCTEM M OHOc(hEepbl, CTaOMIM3HMPYIOLIETO,
JBIDKYILIETO UM Pa3phIBAIOIIEIO E€CTECTBEHHOI'O OTOOpa, aIONaTPUYeCKOro M CUMIATPUYECKOrO BHI000pA30BaHMs, BIIWSHUS
JBIDKYIIUX CHJI SBOJIONMH Ha TeHO(QOH] MOMYJISIUK, MPHCIOCOOICHHOCTH OpPTaHM3MOB K Cpeie OOWTaHUs, uepeoBaHUs
HaIpaBJICHUH BONIOLUH, KPYTOBOPOTA BEILECTB M NOTOKA HEPTUH B HKOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aMMOCBSI3M MEXIY IIpollecCaMM 3BOJIIOLMH, [BIKYIIMMHM CHJIaMU aHTPOIIOI€HE3a,
KOMIIOHEHTaMH Pa3JIMYHBIX SKOCUCTEM M NPUCIOCOOICHUSAMHU K HUIM OpraHU3MOB;

YMEHHE BBUABIATh OTJIMYHUTEIbHbIC IPHU3HAKH JKUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BHAOB K Cpefe OOMTaHMS,
abMOTHYeCKNX U OHOTHYECKMX KOMIIOHEHTOB O3KOCHCTEM, B3aUMOCBS3eH OpraHM3MOB B COOOLIECTBAX, AHTPONOTEHHBIX
H3MEHEHUM B DKOCHUCTEMAaX CBOEH MECTHOCTH,

YMEHHE UCIIONB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOJIOrHYECKYI0 TEPMHUHOIOTHIO U CUMBOJIMKY JJIs TOKa3aTelbCTBa
POZACTBA OPraHU3MOB PA3HbIX CUCTEMATHYECKUX TPYIII, B3aUMOCBS3H OPTaHU3MOB M Cpelbl OOMTAaHUS, SOUHCTBA YEJIOBEYECKUX
pac, HeoOXOAMMOCTH COXPAaHEHHsI MHOI000pa3ust BUIOB M SKOCHUCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS IIPUPOIBI U YETOBEUECTBA;

YMEHHE pellaTh OHOJIOTMYECKUE 3aJaud, BBIABIATH IPUYUHHO-CIEACTBEHHBIC CBSA3M MEXKIY HCCIEIYeMBIMH
OMOJIOrMYECKIMH MPOLIECCaMU U SABJICHUSIMH, J€JaTh BHIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MTOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINONHATH Ja0OpaTOpHBIE M MpaKTHUeCKHe paboThl, COONMIONaTh NpaBWia INpU pabore ¢ y4eOHBIM H
J1200paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTaTh THUIIOTE3BI, IPOBEPATh MX OSKCIIEPHMEHTAIbHBIMH CPEICTBaMH, (OPMYJIHUPYS LeNb HCCICIOBAHUL,
aHAJIM3UPOBATh MOMYIEHHBIE PE3YIbTATHI U AENATh BHIBOBL;

YMEHHE y4acTBOBATh B y4eOHO-HMCCIEIOBATENbCKON paboTe MO OHOJOTHH, SKOJOTHH W MEAWIIMHE, MIPOBOIMMOI Ha Oa3e
IIKOJIBHBIX HAYYHBIX OOILIECTB, U IyOJMYHO HPEICTaBIATh TOIYIEHHbBIE PE3YIbTAThl HA YICHHIECKUX KOH(EPEHIMIX;

YMEHHE OIICHMUBATh THUIIOTE3bl M TEOPHM O MPOUCXOXKICHWM >KU3HM, YEJIOBEKa M HYEIOBEYECKMX pac, O IPUYMHAX,
MOCTIEICTBISIX M cIIoco0ax MpeoTBPAIeHUs TI00abHBIX H3MEHEHNH B bnocepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BRIOOp Oymymiei mpodeccnoHaIbHON NeSTeNhbHOCTH B 00IacTH OMOJIOTHH, SKOJIOTHH,
MIPUPOJONIONB30BAHNS, MEIOWIMHBL, OHOTEXHOJOTWH, TIICHXOJNOTHH, BETEPHHAPWH, CEIBCKOTO  XO3SiCTBAa, IHIIEBOM
MIPOMBIITICHHOCTH, YIIIYOJIITh NTO3HABATENbHBII HHTEpPEC, HAIPABJICHHBIH HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOIIEH Mpodeccnu
¥ TIPOJIOIDKEHIE OMOIOrMIeCKOro 00pa30BaHUs B OPTaHM3AIMAX CPETHETO MPOPECCHOHATHHOTO U BEICIIET0 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbl Kontpoas | Hpaxtud
n/n Bcero HbIE ecKue
padoThI padoThI
1 buonorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3YYEHUE 2
3 bronorus kinerku 2 0.5
4 XHAMHUYECKasi OpraHu3anys KIETKU 10 1
S) CtpoeHne U QYHKIIMH KISTKH 9 1 2
6 OOMeH BeleCTB U MPEeBpaIeHNE YHEPTUHU B KIIETKE 9 1
7 Hacnencreennas nadopManus u peanu3aius e€ B KJICTKe 10 1 0.5
8 JKW3HEHHBIN [IUKIT KIETKH 7 1
9 Crpoenue u GyHKIIUKA OPraHu3MOB 17 1.5
10 PasMHOkeHNE U pa3BUTHE OPraHU3MOB 7 1 1.5
11 I'eHeTHKa — HayKa O HACJIEJICTBEHHOCTH W M3MEHYHBOCTH 5 05
OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 7 1
14 I'eHeTHKa YelloBeKka 4 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorust u cuHTETHYECKast OMOJIOTHUS 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 106 4 13
11 KVIACC
KosunyecTBo yacoB
N HaumeHnoBaHue pa3ejioB U TeM NPOrPaMMBbl Kontpoas | Ilpaxtiy
n/m Bcero HbIe ecKue
padoThI padoThI
1 3aposk/ieHue U pa3BUTHE IBOJIOLUOHHBIX MPEACTABICHUI 4
B OMOJIOTUU
2 Mukpo3BOIIOINUS U €€ Pe3yIbTaThl 14 2
3 MaxkposBotonus 1 e€ pe3yinbTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HHU HA 3eMie 15 1.5
5 ITpoucxoxaeHue yeaoBeka — aHTPOIIOTCHE? 10 1
6 DKOJOTUSI — HayKa O B3aUMOOTHOIIICHHUSAX OpraHH3MOB 1 3 05
HAJOPraHU3MEHHBIX CUCTEM C OKpYKAroIIel cpenoi
7 OpraHu3msl 1 cpea 0OUTaHMs 9 1.5
8 DKOJIOTHS] BUJIOB U HOIYJISIINI 9 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE CHCTEMBI 12 0.5
10 buocdepa — rnmobanpHas sxocucTemMa 6
11 YenoBek 1 OKpyKarolas cpeja 6
12 PesepBHOE Bpems 8 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 11 xracc/ bopoaun I1.M., Iemvmur .M., Cabmuna O.B.; nox penakuueit [llymuaoro B.K.,
Hemviuia I'.M., AkimmonepHoe oo6miectBo «M3marensctBo «IIpocBenieHmne»

* buonorus. O6mas 6uosorus, 10 knace/ 3axapos B.b., MamontoB C.I'., Conun H.U., 3axaposa E.T.; mox
penaxuueii 3axaposa B.b., O0mecTBo ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkiinonepHoe
obmectBo «M3marensctBo «IIpocBereHne»

* buosorus. O6mas 6uosorus, 11 kmacce/ 3axapos B.b., MamonToB C.I'., Connn H.U., 3axaposa E.T.; mox
penakuueii 3axaposa B.b., O0miecTBo ¢ orpaHndeHHO# 0TBETCTBEHHOCTHIO «IPODAY; AkuinonepHoe
obmectBo «M3natenbctBo «IIpocBemnieHue

* buosorus. buonoruueckue cuctemsr u nmporeccel, 10 kiace/ Tepemor A.B., [lerpocosa P.A., OGmiecTBo
¢ orpann4eHHoi oTBeTcTBEHHOCTHIO « 1Ol MHEMO3NHA»

* buosorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., PybnioB A.M. u apyrue; moa peaaxiuen

[Taceunuka B.B., Akuronepnoe o6miectBo «M3marensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

buonorus (yrimybnennsiit ypoens) : Peanuzamus tpedoBanuit ®I'OC cpennero oomiero
oOpasoBaHus : MeToauueckoe mocodue s yuutens / [JILA. [1apurytuna, A.B. OBUNHHUKOB,
O.B. Kossicuukos, C.M. I'narones|; nox pex. JI.A. Ilapuryrunoit. — M.: ®I'BHY «MucTutyT

CTpaTeruu pa3BuTHs oOpa3zoBaHus», 2023. — 154 c.: ui.



NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

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

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

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

https://bio11-vpr.sdamgia.ru/



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 4acoB
Jonoanure
N Kout IIpa Jlata b
/n | Tema ypoka poJb KTH nszyqe Hast
Bceero HbIe YecKue — ungopMany
pado pado a
ThI ThI
1 Buonmorus kak KOMIUIEKCHAsI HayKa M KaK 4acTh 1 01.09.2023
COBPEMEHHOT'0 O0IIIECTRA.
JKuBBIC CHCTEMBI M X CBOMCTBA 1 05.09.2023
3 YpoBHEBasi OpraHu3aiys )KUBbIX CUCTEM 1 07.09.2023
4 Hcropust OTKpBITHS U U3ydeHust kiaeTku. Kierounas 1 08.09.2023

TEeOopust

MeTo/1p1 MOJIEKYIISIPHOW M KJIETOYHOM OMOJIOTHH.
5 [pakrrueckas padora «/3yueHre METOI0B KIETOUHON 1 05

12.09.2023
ouonoruu (xpomarorpadusi, snekrpodopes,
quddepennmanbroe nenrpudyruposanue, [11IP)»
6 XUMHUYECKUHN COCTAB KIETKH 1 14.09.2023
7 MuHepanbHbIE BEIIECTBA KIETKH, HX OHOIIOrHYeCKast 1 15.09.2023

poJb

OpraHuyecKre BEIIECTBA KIETKH — OENIKH.
8 JlaGopatophast pabora «O0Hapyx eHue OEIKOB C 1 0.5 19.09.2023
MOMOIIBIO KAYECTBEHHBIX PEAKIHI

9 CaoticTBa, Knaccuukanys 1 GyHKINU OEIKOB 1 21.09.2023
10 OpraHuyeckye BemecTBa KISTKH — YIIIEBOJIBI 1 22.09.2023
11 OpraHuyecKre BelIeCTBa KISTKH — JIMTHIBI 1 26.09.2023

Hyxnennossie kucnotel. JJHK u PHK. JlabopaTtopHas
12 padora «lccnenoBanue HyKIEHHOBBIX KUCIIOT, 1 0.5 28.09.2023
BBIJICTICHHBIX M3 KJIETOK PA3JIMYHBIX OPIraHH3MOBY

Crpoenue u pynkipu ATO. [Ipyrue

13 nykieosuarpudocdarsr (HTD) ! 29.09.2023

14 Cexenupopanue JJHK. Meroas! reHOMHKH, 1 03.10.2023
TPAaHCKPUIITOMHKH, IPOTEOMUKH

15 MeTo/ipl CTPYKTYPHO# OHOJIOTHH 1 05.10.2023

16 Tunel k1erok. [IpokapuoTuyeckas KieTka 1 06.10.2023

17 Ctpoenue SYKAPHOTHIECKOH KICTKH. TvIpaKTquCKa;I 1 05 10.10.2023
pabora «/3yueHne CBOWCTB KJIETOYHON MeMOpaHbI»

18 [ToBepXHOCTHBIH anmnapat KIETKA 1 12.10.2023

OpmHOMeMOpaHHbBIe OpraHou bl KieTku. [IpakTudeckas
19 padora «/3yueHue qBIKEHUS [IMTOIIA3Mbl B 1 0.5 13.10.2023
PacTHTENBHBIX KJIETKax»

HOHyaBTOHOMHBIe OpraHOMAbI KJIETKA: MUTOXOHIPHH,

20 mwractunsl. JlaboparopHas pabora «ccienoBanue 1 05 17.10.2023
IUTa3MONK3a U IETIa3MOJIN3a B PACTUTEIHHBIX ' -
KIIETKaxX»

21 HememOpanHBIE OpTaHOUABI KIETKH 1 19.10.2023

22 Crpoenue 1 QyHKIHH s/Ipa 1 20.10.2023

23 Konrponbhas pabora 1 1 1 24.10.2023
CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK dyKapHOT.

24 Jlabopatophast pabota «M3yueHne cTpoeHHsI KIETOK 1 0.5 26.10.2023
pas3INYHBIX OPraHH3MOB
ACCUMUITAIINS M TUCCUMUWIISILUS — JIBE CTOPOHBI

o5 Merabonusma. Tunsl oOMena BemecTs. JlabopaTopHas 1 27 10.2023

pabora «/I3yueHne KaTaInTHIeCKOl aKTUBHOCTH
(epMeHTOB (Ha MprMepe aMuIIa3bl WM KaTajtasbl)y

26 @DepMEHTAaTUBHBIN XapaKTep peakuil KIETOYHOro 1 0.5 07.11.2023




Merabonusma. Jlaboparopnas pabora «3ydeHue
(hepMEHTaTUBHOTO PACILEIICHUs ITEPOKCHAA BOJOpO/Ia
B PAaCTUTENBHBIX U )KUBOTHBIX KJIIETKAX)

27 Benku-akTuBaTOpH! ¥ OEIKH-UHTHONTOPHI 1 09.11.2023
28 ABTOTpOGhHBIN THIT OOMEHA BEIIECTB 1 10.11.2023
29 doTocuHTE3 14.11.2023
30 Xemocunres. JlaboparopHas padora «CpaBHEHHE 1 05 16.11.2023
poleccoB pOTOCHHTE3a M XEMOCHHTE3a»
AHa’poOHbBIe OpraHU3MbL. Buibl OpoxeHwHs.
31 JlaGopaTopHas pabota «CpaBHEHHE MPOIIECCOB 1 17.11.2023
OpOXKCHUSI U JIBIXAHHUSD)
3 AppoOHBIE OpraHU3MBI. DTalbl SHEPIrETHUECKOTO 1 21.11.2023
obMeHa
OHeprusi MeMOpaHHOro TpajreHTa NpoToHOB. CHHTE3
33 AT®: pabora nporonHoit AT®-cuHTa36I ! 23.11.2023
34 Peakiyn MaTpu4HOro CUHTE3a 1 24.11.2023
35 Tpanckpunimst — MaTpuuHblid cuaTe3 PHK 1 28.11.2023
36 Tpancnsnus u e€ sransl 1 30.11.2023
37 Konmuposanue amuHokucioT. Ponb prbocom B 1 01.12.2023
OuocuHTe3e Oernka
38 Opranu3anusi reHoMa y MpOKapHoT U dYKapHuoT 1 05.12.2023
39 MostexysipHbIe MEXaHU3MBI SKCIIPECCHU TCHOB Y 1 07.12.2023
9YKapuoT
Bupycsl — BHEKJIETOYHBIC (DOPMBI KUZHH U
40 obOnuratHele mapasuthl. [IpakTHueckas padbora 1 0.5 08.12.2023
«Co3anne MOJIeNT! BUPYCa
a1 BI/IpyCHI:Ie 3a00JIeBaHMUS YEIIOBEKA, JKUBOTHBIX, 1 12 122023
pacreHuii
42 HanorexHonoruu B OMOIOrUY U MEAULIMHE 1 14.12.2023
43 KonTponbHas padora 2 1 15.12.2023
44 JKU3HEeHHBIN LUK KIIETKA 1 19.12.2023
45 Martpuunsiii cunres JJTHK 1 21.12.2023
16 Xpomocomel. Jlaboparopnas padora «3ydeHne 1 05 29 122023
XPOMOCOM Ha TOTOBBIX MUKpPOIIPErnapaTax»
47 JleneHue KIETKH — MHUTO3 1 26.12.2023
Tunel ki1erok. KapuoknHes U IUTOKKUHES.
48 Jlaboparophast pabora «Habnronenne Muto3a B 1 05 28.12.2023
KJIETKaX KOHYMKA KOpPEIIKa JIyKa (Ha TOTOBBIX
MHKpOIpenapaTax)»
49 Perysisiiust >KU3HEHHOTO [IUKJIA KIETOK 1 29.12.2023
50 OpraHu3M Kak eIMHOe I[eTI0e 1 09.01.2024
51 TKaHI/IU paCTeHI/H?IV. JlabopaTopHas pabota «3yquenne 1 05 11.01.2024
TKaHel pacTeHHiD
52 Txanu HKUBOTHEIX H 4ENIOBEKA. JlabopaTopHas paboTa 1 05 12.01.2024
«M3ydyeHune TkaHel JKUBOTHBIX)
53 Opransl. Cuctemsl oprasoB. JlabopaTopHast paboTa 1 05 16.01.2024
«3ydeHne opraHoB IIBETKOBOI'O PACTECHHUS
54 Omnopa Tena OpraHu3MoB 1 18.01.2024
55 JIBIKEHUE OPraHN3MOB 1 19.01.2024
56 ITutaHue OpraHu3MoB 23.01.2024
57 [TutaHue MO3BOHOYHBIX KHUBOTHBIX. [InIeBapuTebHAS 1 25 01.2024
CHCTEMa YeIOBeKa
58 JIbIxaHue OpraHu3MoB 1 26.01.2024
59 JIpIXaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1 30.01.2024
60 TpaHCHOPT BEIIECTB Y OPraHU3MOB 1 01.02.2024
61 KpoBeHocHas crcTeMa MO3BOHOYHBIX KUBOTHBIX U 1 02.02.2024




YCJIOBCKa

62 Brigenenue y opranu3zmMoB 1 06.02.2024
63 3ammra y opraHu3MoB 1 08.02.2024
64 MNMMyHHAs crucTeMa yesoBeka 1 09.02.2024
65 Pa3ipakuMOCTb U peryssiys y OpraHu3MoB 1 13.02.2024
66 ['yMopanbHas perynsnuus U SHIOKPUHHAS CHCTEMa 1 15.02.2024
JKMBOTHBIX M YEJIOBEKA
67 DopMBbI Pa3MHOXKEHHUSI OPTaHU3MOB 1 16.02.2024
68 [TonoBoe pasMHOXEHHUE 1 20.02.2024
69 Metio3 1 22.02.2024
I'amerorenes. OOpa3zoBaHKe M pa3BUTHE TOTOBBIX
70 kietok. JlabopaTopHas pabora «/3yueHue cTpoeHUs 1 0.5 27.02.2024
MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPONPENAPaTax»
71 WuanBuayansHOE pa3sBUTHE OPraHM3MOB — OHTOT'€HE3 1 29.02.2024
72 3aksajKa OpraHoB ¥ TKaHEeW U3 3apOJIbIIIEBHIX JIUCTKOB 1 01.03.2024
Poct u pa3Butue x*uBOTHBIX. JlabopaTopHas padora
73 «BbIsIBNIEHUE IPU3HAKOB CXO/ICTBA 3apO/IbIIIEH 1 0.5 05.03.2024
MO3BOHOYHBIX JKMBOTHBIX)
PasmHOXeHME U pa3BuTHe pacTeHuid. JlabopaTopHas
74 pabora «CTpoeHHe OPraHOB PA3MHOMKCHHUS BBICIIIHAX 1 0.5 07.03.2024
pacTeHui»
75 KonrponbHas pabora 3 1 12.03.2024
76 VicTopusi CTaHOBJICHHS U PAa3BUTHUS T€HETUKU KaK HAYKH 1 14.03.2024
OCHOBHBIE MOHATHSA U CUMBOJIBI T€EHETHKH.
77 JlabopaTopHas pabota «Jpo3oduna kak 00beKT 1 0.5 15.03.2024
TCHETUYECKUX HCCIICIOBAHUID)
3aKOHOMEPHOCTH HACJIEJOBAHUSI IPU3HAKOB.
78 }?/IOHOFI/I6pI/IIlHOB ckpewuBanue. [Ipakruyeckas padora 1 05 19.03.2024
Uzydenue pe3yabTaToB MOHOTHOPHHOTO
CKpEIIMBaHUs Y Ip030¢hHibl"
79 [{uronornueckue OCHOBbI MOHOTHOPHTHOTO 1 21.03.2024
CKpEIIMBaHUS
80 Ananmmupymolee ckperuBanue. Hemonxnoe 1 29 03.2024
JIOMHHUPOBaHHE
JurubpunHoe ckpemuBanue. [Ipakruueckas padora
81 «M3ydyeHue pe3ynbTaToB AUTHOPUIHOTO CKPEIIUBAHUS 1 0.5 02.04.2024
y Ap030(HITBD»
82 [{urosornieckue OCHOBBI AUTHOPUITHOTO CKPEIIMBAHKS 1 04.04.2024
83 CleruieHHOe HAacJIeJOBaHHUE PU3HAKOB 1 05.04.2024
84 XpOMOCOMHasI TEOpHs HACIEICTBEHHOCTH 1 09.04.2024
85 I'eHeruka mosa 1 11.04.2024
86 ['eHOTHIT KaK [EIOCTHASI CHCTEMA 1 12.04.2024
87 I'eHeTHUECKHIT KOHTPOJIb PA3BUTHUSI PACTCHUIA, 1 16.04.2024
JKMBOTHBIX U YEJIOBEKa
88 V3MeHYMBOCTh MPU3HAKOB. BH/IbI HF3MEHUHUBOCTH 18.04.2024
89 MoandukannoHHas H3MEHYHBOCTb 19.04.2024
BapuanuoHHbIil psig 1 BapUallMOHHAS KpUBasl.
JlabopaTopHuas pabora «McciaemoBanne
90 3aKOHOMEPHOCTEN MOAN(MUKAIUOHHON N3MEHYMBOCTH. 1 0.5 23.04.2024
ITocTpoenne BapuallMOHHOr O psJia U BApUALMOHHON
KpPUBOI»
91 I'eHoTHNMYeCKas H3MEHYNBOCTh. KOMOMHATHBHAS 1 25 04.2024
HW3MEHYUBOCTb
MyraunoHHas H3MeHYMBOCTb. [IpakTideckas paboTa
92 «Myrarma y 1po30(riiel (Ha TOTOBBIX 1 0.5 26.04.2024

MHKpOITpenaparax)»




3aKOHOMEPHOCTH MYTaIlIOHHOTO IpoIiecca.

93 1 30.04.2024
DIUreHeTHKA U SIUT'CHOMHUKA

94 I'enetuxa uenoseka. ITpakTuyeckas p5160Ta 1 05 02.05.2024
«CocTaBiieHHE U aHATN3 POJIOCIOBHOM

95 MeTo1bl METUITMHCKOM T€HETUKHI 1 03.05.2024

9% 3HaueHUE METUIIMHCKON TCHETHKH B MpeOTBPALICHIH 1 07.05.2024
1 JICUCHUH TeHETHIECKUX 3a00JIeBaHIH YeI0BEKa

97 Konrtpomsnas padora 4 1 10.05.2024
OcHOBHBIE OHSTHSA celieKiu. JlaboparopHas paboTa

98 «V3yuenune copToB KyJIbTYPHBIX PACTEHUN U TIOPO/T 1 0.5 14.05.2024
JIOMAIITHUX YKUBOTHBIX»

99 MeTobI ceeKIIMOHHOM PadoTHL. Ha6opilT0pHaﬂ pabota 1 05 16.05.2024
«/3yueHne METo/10B CEJIEKIINHU PACTEHUID)

100 JlocTrXKeHHS CENTEKITUN PACTCHUM U )KMBOTHBIX. 1
[pakrrueckas padora «IIpuBHBKa pacTeHUID 17.05.2024

101 CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHNE 1 21.05.2024
TeHETHYECKHX PECYPCOB
BrorexHonorus kak Hayka U OTpacib MPOU3BOJICTBA.

102 [pakrrueckas padora «/3yueHne oOHEKTOB 1 05 23.05.2024
OHMOTEXHOJIOTHI)

103 OCHOBHBIE HAITPABJICHHUS CHHTETHYCCKOW OMOJIOTHH 1 0.5 24.05.2024

104 XPpOMOCOMHAS Y T€HHAsI WHKEHEPUSI 1 0.5 28.05.2024

105 MenunuHcKkre OHOTEXHOIOTHH 1 0.5 30.05.2024

106 Pe3epBHBIN ypOK. HOBTngHI/IC, 00o01IeHHE, 1 05 31.05.2024
CHCTEMaTH3allusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 106 13.5




11 KJIACC

KoanuecTBo 4acoB

Ne Kout Ipa Jonoanure
/ poib Ktunuec Hara bHast
n/n Tema ypoxa Beero HbIE KHe HM3Y4YeHH uHpopmanu
pado pado !
ThbI ThbI
1 OpomonnonHas Teopust Y. lapuna 1 01.09.2023
2 JIBroKymrie cuiibl 9Bosronuy BuaoB 1o Y. Jlapeuny 1 06.09.2023
3 Boproa 3a CYIIECTBOBAHHE, ECTECTBEHHbIH U 1 07.09.2023
HCKYCCTBEHHBII 0TOOD
4 dopmupoBaHHE CHHTETHYECKOW TEOPHH 3BOJIOINN 1 08.09.2023
5 OrTarsl 3BOIIOIMOHHOTO MPOIIECca: MUKPOIBOIIOLUS 1 1 13.09.2023
MaKpOIBOJIIOLHS
6 ITonymsiust — niieMeHTapHasl UHUALIA YBOJTIOIUN 1 14.09.2023

3akoH reHeTHueckoro pasHoBecus k. Xapnau, B.
7 Baiin6epra. Jlaboparopnas padora «BeisiBnenue 1 05 15.09.2023
W3MEHYMBOCTH Y 0c00el OJTHOTO BH/Ia»

8 DneMeHTapHbIC (PaKTOPhI SBOJIOIUH 1 20.09.2023

9 ?O?)fzﬁ KOaCHOBaTeﬂﬂ. DddexT OyTHUIOYHOTO 1 21.09.2023

10 Murpauun. V3omsiiun nonynsinuid: reorpadudeckasi, 1 92.09.2023
Ouornoruyueckast U

11 E;;;ICJE;ZHLM oTOOp — HampasJsoUMi Gakrop 1 7.09.2023

12 [Tonogoit or6op 1 28.09.2023
IMpucnocoOeHHOCTh OPraHU3MOB KaK Pe3ysbTaT

13 MuKpodBoironun. Jlaboparopnast padora «3yueHue 1 05 29.09.2023

apoMop(030B U UANOAJANITALINI Y PACTCHUI U
KHBOTHBIX»

[Tpumepsl IPUCHIOCOOICHUI Y OPraHU3MOB:
Mopdosoruyeckue, (GU3noIOrHuecKue,

14 OuoxuMuueckue, noseaeHueckue. Jlaboparopuas 1 0.5 04.10.2023
padora «IIprcnocobaeHust OpraHu3MOB M UX
OTHOCHUTENbHAS 1IeJIeCO00pa3HOCTHY

Bup, ero xputepuu u cTpykrypa. Jlaboparophas

15 padora «CpaBHeHHe BUIOB 110 MOP(HOIOTHIECKOMY 1 0.5 05.10.2023
KPUTEPHIO»

16 CtpykTypa BHja 1 06.10.2023

17 Buoo0pa3oBaHue Kak pe3yabTaT MUKPOIBOIOIMU 1 11.10.2023

18 CBs13b MUKPODBOITIOIMU U ATHASMHUOIIOTHA 1 12.10.2023

MakposBomntonust. [laneoHTonm0rn4ecKue MeToabI

19 1 13.10.2023
W3y4EHHS IBOJNIOIUH

20 buoreorpaduueckre METOIbI U3Y4EHUS IBOJTIOIUH 1 18.10.2023

21 OMOpHOTIOrUIecKre U CPAaBHUTEIIBHO- 1 19.10.2023
MOP(HOIOrHYeCKHe METOJIbl H3YUECHHS IBOTIOLIUH

29 MonekynspHO-TeHeTHYeCKie, OHOXUMHYECKHE 1 1 20.10.2023
MaTEeMaTHYECKUE METOIBI M3y CHHUS IBOJIIOIUH

23 OO0111Me 3aKOHOMEPHOCTH BOJIOIUH 1 25.10.2023

o4 AnanTtuBHas paguanus. HepaBHOMEpPHOCTE TEMIIOB 1 26.10.2023
HBOJIIOLIUH

25 KonTponsnas pabora 1 1 1 27.10.2023

26 HayuHble rumore3sl NpOMCXOXK/ICHNUS JKU3HH Ha 3emiie 1 08.11.2023

27 JloHay4HBIE IPEACTABICHHS O 3aPOXKACHUH KU3HH 1 09.11.2023

28 OcCHOBHBIE 3TaInbl HEOPTAaHUIECKOH IBONIOIHHN 1 10.11.2023

29 I'unores3bl 3apoXkKAECHUS )KU3HU 1 15.11.2023

30 Hcropus 3emin u MeTop! €€ H3YIeHHSI. 1 0.5 16.11.2023




JlabopaTopHas pabora «/3ydeHue n onucanne
HCKONAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOBY

31 HauanbHble 5Tanbsl OpraHn4yecKkoi HBOIIOIIH 1 17.11.2023
32 DBOJIIOLIUS YKAPUOT 1 22.11.2023
OCHOBHBIE 3TAITbl BONIOLMU PACTUTEILHOTO MHPA.
33 [pakTryeckas padora «/3yueHne ocoOeHHOCTEH 1 0.5 23.11.2023
CTPOEHHUSI PACTEHHH pa3HBIX OT/IEIIOB)
34 OCHOBHBIE 3Talbl YBONIOLIUY )KUBOTHOIO MUPa 1 24.11.2023
DBoJtrols )KUBOTHBIX. [IpakTHueckas pabora
35 «M3ydenue 0cOOCHHOCTEH CTPOCHHS MTO3BOHOYHBIX 1 0.5 29.11.2023
KHUBOTHBIX)
36 PasButne xu3HN Ha 3eMJIe O dpaM | MEpUOaM 1 30.11.2023
37 MaccoBbie BBIMUPaHHUSI — KOJOTHYECKHUE KPH3UCHI 1 01.12.2023
MIPOLLIIOTO
38 CoOBpEeMEHHBII SKONOrHYECKHI KPH3HC, €T0 1 06.12.2023
0COOEHHOCTH
39 CoBpeMeHHas CUCTEMa OPTaHUYECKOTr0 MPOILIOTo 1 07.12.2023
40 OCHOBHBIE CHCTEMATHYECKUE TPYIIIIHI OPraHU3MOB 1 08.12.2023
41 KoHTponbHas pabora 2 1 13.12.2023
42 AHTpONONIOrHsl — HayKa O YeJIOBEKe 1 14.12.2023
43 PasBuTHe MpeICTaBICHNUH O MPOUCXOXKICHUN YEIOBEKA 1 15.12.2023
Mecto yenoBeka B CHCTEME OPraHHYECKOro MUpa.
44 JlaGoparophast pabora «3yuenne ocobeHHOCTEH 1 05 20.12.2023
CTPOEHUSI CKEJeTa YeJIOBeKa, CBSI3aHHBIX C
TPSIMOX 0K ICHUEM))
45 JIBIDKYIIIME CHJIbI aHTPOIIOTeHe3a 1 21.12.2023
46 CooTHomeHne OHOIOrNYeCKHX U COLUATbHBIX 1 29 12.2023
(aKTOpOB B aHTPOMOreHE3e
47 OCHOBHBIE CTaJIMH aHTPOIOreHe3a 1 27.12.2023
48 [TaneoreHeTnka 1 najeoreHOMUKA 1 28.12.2023
49 DBOJIIOLHUS] COBPEMEHHOT'O YeJIOBEKa 1 29.12.2023
50 Yenoseueckue pacsl. [IpakTtuueckas pf60Ta 1 05 10.01.2024
«VI3ydeHne HKOIOTMYECKHX aJalTalui YeIOBeKay
51 MexTUCIUILTMHAPHBIE METO/IbI AHTPOTIOJIOTHU 1 11.01.2024
52 3apokJeHUE U Pa3BUTHE HKOJIOTUH 1 12.01.2024
53 Meronp! 5konoruu. JlabopaTopHas pa6f)Ta «3yuenue 1 05 17.01.2024
METOIOB HKOJIOTMYECKHX HCCIICIOBAaHUID
54 3HaueHUE HKOJIOTMYECKUX 3HAHUN [T YEJIOBEKA 1 18.01.2024
55 Dkonorundeckue HakTopsl 1 19.01.2024
Aobuornueckue Gpaxkropbl. CBET Kak IKOJIOTUUECKHUN
56 ¢axrop. Jlabopatophast pabora «BrisiBieHue 1 0.5 24.01.2024
NPUCHOCOOIEHNH OPraHU3MOB K BIIMSHUIO CBETa»
Abuornueckue Gakropsl. TemrepaTypa Kak
57 SKOJIOTHYECKHH (pakTop. Ha6oPaTopHaﬂ pabora 1 05 25 01.2024
«BpIsBIICHHE IPHCTIOCOOJICHNI OPTraHM3MOB K
BIIMSTHUIO TEMIIEPATYpPhI»
AbnoTtnueckue (hakTopsl. BiaxHOCTh Kak
58 sKonoruueckuii gpaxrop. JlaboparopHas 13360Ta 1 05 26.01.2024
«AHaTOMHYECKHE OCOOCHHOCTH PaCTeHUH U3 Pa3HBIX
MeCT OOUTaHUsD)
59 Cpenpl oONTaHNSI OPraHU3MOB 1 31.01.2024
60 Buonoruueckue puTMbI 1 01.02.2024
61 JKusHeHHbIe (OPMBI OPraHN3MOB 1 02.02.2024
62 Brornueckne Gpaxkropsl 1 07.02.2024
63 3HaueHHe OMOTHYECKUX B3aUMOICHCTBUH AJIst 1 08.02.2024

CyHICCTBOBAHUS OPraHM3MOB B CPCJIC oOHUTaHUS




64 OKONOrMYeCKHE XaPAKTEPUCTUKU ONYJIISIIIUU 1 09.02.2024

65 OCHOBHBIEC MTOKA3aTENH! MOMYJISUUH: YACICHHOCTb, 1 14.02.2024
TUIOTHOCTb, BO3PACTHAsS M MOJIOBAsI CTPYKTYpa

66 OCHOBHBIE [TOKA3aTeIH MOMYJISIIUHN: POXKIAEMOCTB, 1 15.02.2024
HPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUH

67 DKOJIOTUYECKasi CTPYKTypa HOMYJSLIUN 1 16.02.2024

68 JlnHamuka nonyasuuu U €€ perysius 1 21.02.2024

69 KpuBsle pocra urcneHHocTH nomyssiunu. Kpusble 1 99 02.2024
BBDKHBAHUSI

70 KonrposbHas pabora 3 1 28.02.2024

71 DKosornyeckast HAIIa BUJA. J'[a6opuaTopHaﬂ pabora 1 05 29.02.2024
«[Ipucnocobenns ceMsiH pacTeHU K PacCEeICHUIO»

72 Bun kak cucrema nonynasuui 1 01.03.2024

73 3aKOHOMEPHOCTHU MOBEACHUS M MUTPAIMH KUBOTHBIX 1 06.03.2024

74 Co000111eCTBO OpraHU3MOB — OHOIEHO3 1 07.03.2024

75 DKOCUCTEMA KaK OTKpBITas CUCTEMa 1 13.03.2024

76 KpyroBopot BeniecTB 1 NOTOK SHEPTUU B IKOCHCTEME 1 14.03.2024

77 OCHOBHBIE ITOKa3aTeNIN 3KOCHUCTEMBI 1 15.03.2024

78 DKOJIOTUYECKHE MUPAMUJIBI 1 20.03.2024

79 V3meHeHus: cooOLIecTB — CYKIECCHH 1 21.03.2024

80 [pupomHbie OKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. 1 29 03.2024
DKocHucTeMBl MOpeH U OKEaHOB

81 HpHp(leHbIe 9KOCUCTEMBI. DKOCHUCTEMBI TYH/IP, JIECOB, 1 03.04.2024
cTernei, MyCThIHb

82 AHTPONOreHHbIE YKOCHCTEMBI 1 04.04.2024

83 Ypb6oakocucremsl. [Ipakruueckas padora «3ydenue u 1 05 05.04.2024
orrcanue ypOooIKOCUCTEMbI»

84 BaKOHOMePHOCTI:I (hOpMHUPOBAHUS OCHOBHBIX 1 10.04.2024
B3aUMOJICHCTBHI OPraHU3MOB B YKOCHCTEMaX
MexaHu3Mbl BO3IEHCTBYS 3aIPA3HEHNUN Pa3HbIX TUIIOB

85 Ha CyOOpraHU3MEHHOM, OPTaHHU3MEHHOM, 1 11.04.2024
HOMYJISIIHOHHOM M SKOCHCTEMHOM YPOBHSIX

86 Bbuocdepa — obmermanerapras 06onouka 3emian 1 12.04.2024

87 Yuenue B. U. Bepnanckoro o 6uocepe 1 17.04.2024

88 3aKOHOMEPHOCTH CYIIECTBOBaHMUs OHocheph 1 18.04.2024

89 KpyroBopotsI BeliecTB ¥ OHOreOXUMHIESCKUE ITUKIIBI 1 19.04.2024

90 3onapHOCTH Orochepbl. OCHOBHBIE OUOMBI CYIIH 1 24.04.2024

91 YcroitunBocTh O6rocheps 1 25.04.2024

92 DKOJIOrM4IeCKUE KPU3KCHI H UX PUYUHBI 1 26.04.2024

93 Boszeiicteue yenoBeka Ha Ornochepy 1 02.05.2024

94 AHTponorueHHoe BO3JCHCTBHIE HA PACTHTEIBHBIA U 1 03.05.2024
JKMBOTHBII MUP

95 OxpaHa npupo/Ibt 1 08.05.2024

9% OCHOBHBIE MPUHIUITBI YCTOHYMBOrO PA3BUTHS 1 10.05.2024
YeJI0BEYECTBA U NPUPOMIBI

97 PanmonansHOE IPUPOIOIIONE30BaHNE U COXPaHCHHUE 1 15.05.2024
OMOITOrMYECcKOro pazHooOpasust 3emiun

98 KonTtponpHas pabora 4 1 16.05.2024
O0606mienHue 1Mo TeMe « MHUKPOIBOIIOIHS U €€

99 pe3ynbrate» O6o0mmenue mo Teme «MaKkpoIBOIIOLNS 1 17.05.2024
U €€ pe3ynbTaTh»
O0606mienue o Teme «IIpoucxoxaenne n pa3BuTre

100 KU3HM Ha 3emie» O000IIeHne 110 TeEMe 1 22.05.2024
«IIporcxoxieHre YenoBeKa — aHTPOIIOTeHE3)

101 O0600mIeHNE TT0 TeMe «DKOJIOTHS — HAyKa O 1 23.05.2024




B3aMMOOTHOUICHUAX OPTraHU3MOB» 0606HI€HI/I€ 1o
TEMC ((OpFaHI/ISMI)I " cpeaa OOHMTaHUS

O06o06m1enue 1Mo TeMe « IKOJIOTHS BUOB M MOIYJISIIHID)

102 O06006mieHue o Teme «bruochepa — rmodampHas 1 24.05.2024
IKOCHUCTEMA))
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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