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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ydueOHOMY npeameTy "buonorus” (manee - OMOJIOTHS) Ha YPOBHE
cpemHero ooimero odpa3oBaHHs pa3paboTaHa Ha OCHOBe deaepallbHOIO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccutickoit @eneparumny, ®PI'OC COO,
KoHnenmuu npernogaBanus y4eOHOTo nmpeaMera « BHoIorusD U OCHOBHBIX ITOJIOKCHUH
benepanbHOl paboyveit mporpaMMbl BOCTTUTAHUSI.

VYyeOnniii mnpeamer «buonorus» yrayonéHHoro ypoBHs wusydenus (10-11
KJIacChl)  SBIIAETCS ~ OJHMM W3  KOMIIOHGHTOB  MPEAMETHOW  obyiactu
«EctecTBeHHOHayuHble  mpeamerb». CormacHo  nonoxeHusm  OI'OC  COO
npoduiibHbIe y4eOHbIE MPEIMEThI, U3ydaeMble Ha YTriayOJEHHOM YpPOBHE, SIBISIOTCS
criocooom auddepeHianuu o0y4eHus: Ha YPOBHE CPEIHEro OO0IIero oopa3oBaHus U
pU3BaHbl 00ECTIEYUTh TPEEMCTBEHHOCTh MEXK/y OCHOBHBIM OOIIMM, CPEIHUM OOIIUM,
CpeIHUM MPOPECCHOHAIBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke Bpems KaKIblid 13
ATUX Y4E€OHBIX MPEAMETOB JOJKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pPEUICHUE
o0pa3oBaTeNbHBIX, BOCHUTATEIBHBIX H  PA3BUBAIOIMIMX  3a7a4, CBS3aHHBIX C
npodopueHTanueit o0ydalmMUXcd W CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIacTM HAy4YHOTO 3HAHUS, CBS3aHHOTO C OWOJOTUEH, MEIUIIMHOW, DKOJIOTHUEH,
MICUXOJIOTHEN, CHOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamery "buonorua" maét npeicTaBieHUe O LEIH U
3ajayax u3y4yeHusi yuyeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE,
ompenensier o0s3aTenbHOe  (MHBApUAHTHOE) TMPEIMETHOE  COJACp)KaHue, €ro
CTPYKTYPUPOBAHHE IO pa3jiejaM U TeMaM, paclpeeieHue 1mo KiaccaM, peKOMEHIyeT
MOCJIEIOBATEIHPHOCTh M3YYECHHS Y4eOHOTO Marepuaia ¢ YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4EOHOro MpOLEcca, BO3PACTHBIX OCOOEHHOCTEM
oOyuaroruxcsi. B mporpamme 1mo 6uosioruu peaqn30BaH MPUHIIAI TPEEMCTBEHHOCTH C
M3y4eHueM OUOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, Onaroaaps dyemy
IPOCMATPUBAETCS HAMPABJICHHOCTh Ha TMOCJIEAYIOIMIEe pa3BUTHE OMOJIOTHUECKHUX
3HAHWH, OpPHEHTHUPOBAHHBIX Ha dbopmupoBaHUe €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, YKOJOTUUYECKOTO MBIIUICHHS, TPEICTABICHUA O 3J0pOBOM 0Opase
’KW3HU, HA BOCIIUTAHUE OEpEeKHOTO OTHOIICHUS K OKpY:Kalollel npupoaHou cpene. B
mporpaMme MO OHWOJOTHM TakKe IOKa3aHbl BO3MOXHOCTH YYE€OHOTO TIpenMeTa
«buonorusy B peanmmzarnuu tpedboBanniit GI'OC COO k mmaHUpPyeMbIM JTUYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM o0ydeHus ¥ B (opMHUpOBaHUH
OCHOBHBIX BHJIOB YUEOHOIIO3HABATEIHHON JCSITEIIBHOCTH O00YUYaIOIIUXCS TI0 OCBOCHUIO
cojiep>kaHusi  OMOJIOTMYECKOTO oOo0pa3oBaHUsT HA YPOBHE CPEIHETr0  OO0IIero
oOpa3oBaHUs.

VYyeoOuniii npeamer «buosorus» Ha ypoBHE cpeaHero ooiiero oOpa3zoBaHUs
3aBepuIaeT OMOJIOrHUecKoe 00pa3oBaHue B IIKOJIE U OPUEHTHPOBAH Ha pacIIUpeHHE U
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yrayOjeHue 3HaHWK O0ydaroIMXcs O KUBOM NPHUPOAE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOW OWOJIOTUH, AMOPHOJIOTUN W OMOJIOTUU PA3BUTHUS, TEHETUKH, CEJICKIUH,
OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha yrayOJE€HHOM  YpOBHE
OPUEHTHPOBAHO Ha TOJATOTOBKY OOyYalOmUXCs K TMOCIEAYIONIEMY MOTYYSHHIO
Ouonoruyeckoro  oOpa3oBaHMsi B By3aXx W OpraHu3alUsX  CPEIHEro
npodeccuonansHoro obOpaszoBaHus. OCHOBY €ro COAEp)KaHHUSA COCTaBISIET CHUCTEMa
OMOJIOTUYECKUX  3HAHWM,  TMOJYYEHHBIX  MPU  HM3YYCHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUECKUX pa3AesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO
obmero o6OpazoBanms, B 10—11 kmaccax 3TH 3HaHMS TMOJY4YalOT pa3BUTHE. Tak,
pacuMpeHbl U yriyOJdeHbl OMOJIOTUYECKUE 3HAHUSI O PACTEHUSX, )KMBOTHBIX, Tpudax,
OakTepusix, OpraHU3Me YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX KU3HU, JOMOJIHUTEIHHO
BKJIFOYEHBbI OMOJIOTUYECKHE CBEJICHUS MPUKIAAHOTO M TOMCKOBOIO XapakTepa,
KOTOpPbIE MOJKHO HCIIOJB30BaTh KaK OPUEHTUPHI JUIS TOCJEAYIOIEro BbIOOpa
npodeccun. Bo3MmoxkHa ~ Takke ~ MHTErpanusi  OWOJIOTMYECKHUX  3HAHUM  C
COOTBETCTBYIOIIMMHU 3HAHUAMH, TOJYYECHHBIMU OOYyYalOUIUMUCSI TPU HU3YYCHUU
bu3uKku, XuMuM, reorpadud 1 MaTEMaTUKH.

Crpyktypa mporpamMmbl 1o ydyeOHOMYy mipeaMery '"buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIN M BOJIONUOHHBIN MOJIX0bI K U3ydeHnto 6uosoruu. CornacHo
MM, HM3y4aloTCsl CBOMCTBA W 3aKOHOMEPHOCTU, XapaKTEPHbIC MJIs J>KUBBIX CHUCTEM
pa3HOr0 ypOBHS OPTraHU3AllMM, OHBOJIOLMM OPraHMYEeCKOTO0 MHpa Ha 3eMile,
COXpaHEeHUs1 OMOJOTMYECKOTro pazHooOpa3us miaHeTsl. Tak, B 10 kiacce m3yyarorcs
OCHOBBI MOJICKYJISIPHOW M KJIETOUHON OMOJIOTHH, YMOPUOIOTHU U OMOJIOTUU Pa3BUTHS,
TCHETUKA W CEJIeKIMH, OWOTEXHOJOTMM W  CHUHTETHYECKOM  Ouojoruw,
aKTyaJM3UpYIOTCS 3HAaHMUS OOy4aroluxcs 10 OOTaHUKE, 300JIOTMH, AaHATOMUH,
¢usnonorun yenoeka. B 11 kimacce M3ydaroTCsi SBOJIOLNMOHHOE YUYEHUE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYuebnsiii mpeamer «bronorus» npusBaH 00eCeUnTh OCBOCHHE 00YJarOITUMUCS
OMOJIOTHYECKUX TEOPUN M 3aKOHOB, WJCH, MPUHIIMIIOB W TIPaBUJI, JISKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBCHHO-HAyYHOM KapTUHBI MHUpaA, 3HAHUM O CTPOCHUH,
MHOT000pa3u U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, NOMyJsAluu, OHOIEHO03a,
AKOCHCTEMBI, O BBIIAIOUIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX HCCIIECIOBAHUSIX
B OWOJIOTHH, TPUKIAJHBIX AaCTHEeKTaX OWOJOTWYECKUX 3HaHWM. [l pasButus u
NoJAJIep KaHUsl MHTepeca OOydarouuxcsi K OHMOJOTMHM HapsAay CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepualia B COJCPXKAHUU TPOrPaMMbl O OHOJIOTHH
MPENYCMOTPEHO 3HAKOMCTBO C HMCTOPHMEW CTAHOBIICHHUS W PA3BUTHUS TOW WM HWHOMN
oOjacTu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX M 3apYOEKHBIX YUEHBIX B pPELICHUE
BKHEUIINX OMOJIOTMYECKUX U SKOJOTUYECKUX TPOOIIEM.
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[enp m3ydenust yueOHoro mpenmera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBJIAJICHUE OOYYAIONTUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHu3alin
KUBBIX CUCTEM Pa3HOTO paHTa W MPUOOPETeHHE YMEHUN WCIOIB30BaTh ATH 3HAHUS B
dbopMupoBaHNM  WHTEpeca K  ompeAcséHHoW  obiactu  mpodecCHoHaTbHOM
JESATSIIbHOCTH, CBS3aHHOW C OWOJIOTHEW, WJIM K BBIOOPY y4eOHOTO 3aBEACHUS IS
IIPOAOKEHUST OMOJIOTHIECKOT0 00pa30BaHUsI.

JlocTkeHue e u3ydeHust yueobHoro npeamera «buonorus» Ha yrinyOnéHHOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHME OOYYaIOIMMHUCS CUCTEMbl OHOJIOTMYECKUX 3HAHHW: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSIX, KOHLEMIUAX, THUNOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
OpaBuiIax, COCTABJIAIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KapTHHY MHpPa; O
CTPOCHUHU, MHOroo0pa3ui M OCOOCHHOCTSIX OHOJOTUUECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJsALUs, BUJ, OUOreoneHo3, Ouocdepa); 0 BBIIAIOUIUXCA OTKPBITUSAX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTMH; 0O3HAKOMIIEHHNE O0YYAOIINXCS C METOJaMU
MO3HAHUS KUBOM TPHUPOJABL: MCCIEAOBATEILCKUMHU METOJaMU OMOJIOTMUECKUX HayK
(MONEKyIApHOW M KJIETOYHOM OHOJOrMM, 3MOPHOJIOTMM U OHOJOTHHM pPa3BUTHS,
T€HETUKU U CEJIEKIUHU, OMOTEXHOJOTUHA U CUHTETUYECKON OMOJIOTUH, NaJIeOHTOIOIHH,
HKOJIOTHH); METOIAMU CAMOCTOSTEIBLHOTO MPOBEACHUSI OMOTIOTMUECKUX UCCIIEIOBAaHUIMI
B Jjaboparopud U B npupoae (HaAOMIOACHUE, UM3MEPEHHUE, DKCIEPUMEHT,
MOJIEIMPOBAHUE); OBJIAJACHUE 00YUYAIOIIUMHCS YMEHUSMU: CAMOCTOATEIBLHO HaXOIUTh,
aHAJIM3UPOBaTh M HCIOJb30BaTh OWUOJOTMYECKYI0 HH(OpPMAIUIO; TOJb30BaThCS
OMOJIOTUYECKOW TEPMHUHOJIOTHEH ¥ CHUMBOJMKOW; YCTAHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM  OHMOJOTMM U  COLMAIBHO-d)KOHOMHUYECKUMU U HKOJOTHYECKUMU
npobjieMaMu  4YEeJIOBEYECTBA; OLCHUBATh IOCIEJACTBUS CBOEH JIEATENBHOCTH IIO
OTHOUIEHUIO K OKpYKalolel TpUPOAHOU Cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBbIO
OKPYXAIOIUX JIIOfIel; OOOCHOBBIBATH M COOJIOAATh MeEphl  MPOGUIAKTUKH
MH(DEKIMOHHBIX 3a00J€BaHU, MpaBUJia TMOBEACHHUS B NPUPOAE U OOecredeHHus
0e30macHOCTH COOCTBEHHOW JKM3HEACSATENbHOCTH B YPE3BbIYAMHBIX CHUTYaLUsAX
MPUPOJHOrO U TEXHOIEHHOT'O XapaKTepa; XapaKTepU30BaThb COBPEMEHHBIE HAyYHbIE
OTKpPBITUS B 00JacTH OWOJIOTMM; pa3BUTHE Yy OOyYarOUIUXCsl MHTEIUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIIECCE 3HAKOMCTBA C BBLAAIOIIMMUCA OTKPBITUSIMU U
COBPEMEHHBIMH HCCIEAOBAaHUSIMU B OMOJIOTHMH, pEIIAeMbIMU €10 MpoOieMaMu,
METOJI0JIOTHENH OMOJIOrMYECKOr0 HCCIEAOBaHUsA, MPOBEACHUS HKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, peleHus: OUOJOTMYEeCKUX 3a/lad, MOIEIUPOBAHUS OHOJOTUYECKUX
OOBEKTOB M MPOLECCOB; BOCIUTAHUE Yy OOYYAIOUIMXCS IEHHOCTHOTO OTHOIICHMS K
KUBOU MPUPOJE B LIEJIOM U K OTIEIbHBIM €€ OOBEKTaM M SIBICHUSAM; (POPMHUPOBAHUE
HKOJIOTMYECKOM, TE€HEeTMYEeCKOW TIPaMOTHOCTH, OOIIeW KyJIbTYphl IOBEACHHUS B
NPUPOJIE; UHTErPALMK €CTECTBEHHO-HAYYHBIX 3HAHU; MpUOOpEeTEeHNE 00yYarouuMuUcs
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KOMIIETEHTHOCTH B PallMOHAILHOM TIPUPOJONOIB30BaHUH (COOMIOCHUE TIPaBHII
MOBEJICHUSI B TIPUPOAC, OXpaHbl BHAOB, JKOCHUCTEM, Owochepbl), COXpaHEHUHU
COOCTBEHHOTO 3J0pPOBbsi M 3I0POBbSl OKPYKAIOMIUX JtoJeH (COONIONeHUs Mep
npodIakTUKA 3aboneBaHui, oOecrieueHne OE30MacCHOCTH JKU3HEACSITCIIBHOCTH B
Ype3BBIYANHBIX CHUTYallUAX TPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCTIOJb30BaHUS OMOIOTMUECKUX 3HAHUN U YMEHHI B TOBCEHEBHOM JKU3HM;

CO37IaHUE YCIOBUH JJII OCO3HAHHOTO BBIOOpA OOYYAIOIIMMUCS WHIUBUTYATbHON
o0Opa3oBaTeNbHOM TPAaeKTOPHH, CTIIOCOOCTBYIOMICH TIOCTIEAYIOIEMY
MpOo)EeCCHOHATEHOMY  CaMOOIIPENIEIICHUI0, B COOTBETCTBUM C WHIWBUIYAIbHBIMU
MHTEpecaMu M MOTPEOHOCTSIMHU PETHOHA.

OO6miee 4KCIIO YacoB, OTBEICHHBIX HA H3y4YeHUE OHOJIOTHMH Ha YriyOJIEeHHOM
YpOBHE cpeqiHero odiiero oopasonanusi, coctapisier 204 yaca: B 10 knacce — 102 gaca
(3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIEINIO).

OT6op opraHu3alMoOHHBIX (POPM, METOJOB U CPEACTB OOyUYCHHS OHOJIOTHHU
OCYIIIECTBIISIETCA C YYE€TOM CHEIU(GUKH €ro COACpKaHUS W HaAIMpaBJICHHOCTH Ha
OpOJOJDKEHUE  OMOJIOrMYecKoro  o0pa3oBaHMs B OpPraHM3alUsAX  CPEIHEro
po¢dheCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTenbHBIM YCJIOBUEM MpU OOyYEHUH OWOJIOTHM Ha YTIyOJIEHHOM YpPOBHE
ABJISIETCSL TPOBEJCHUE JIA0OPATOPHBIX U TMpaKTUYeCKuX paboT. Takxke yuactue
0oOy4Jaronuxcsi B BBIMOJHEHUU TPOSKTHBIX M YYCOHO-HCCIEAOBATEIbCKUX paldoT,
TEMaTWKa  KOTOPBIX  OMpENCISIETCS  YYUTEJIeM Ha  OCHOBE  MMEIOIIMXCA
MaTepUATBbHOTEXHUICCKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIIOBHM.

COJIEP) KAHUE OBYUEHUSA

10 KUIACC

ConepxaHue MpPOTpaMMBbl, BBIICIEHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyjiapctBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpemeHHass OHMOJOTHS — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHA
Oouonoruu. buojornyeckue HayKyd UM U3ydaemble UMHU MpoOsaemMbl. DyHIaMEHTaAIbHBIE,
MPUKIIATHBIE U TIOUCKOBBIC HAYYHbIE UCCIIE0OBAHUS B OMOJIOTHH.

3HadyeHne OWONIOTMM B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl wmwupa. llpodeccun, cBs3aHHBIE C Ouosiorweil. 3HaUYeHHWE OWOJIOTUM B
IMPAKTUYCCKON  JCATCIIBHOCTH  YEJIOBEKA:  MEIUIIMHE, CCIBCKOM  XO3SIHCTBE,
MIPOMBIITUICHHOCTH, OXpaHe MPUPOJIBI.
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JdemMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH, V.
lapsen, I'. Mengens, B. 1. Bepnanckuii, U. II. IlaBmos, U. . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckutii, [Ixk. Yorcon, ®@. Kpuk, /1. K. bemnses.

Tabmuupbr u cxembl: «CBsi3b OuoONIOTMM C JAPYTMUMH Haykamu», «Cucrema
OMOJIOTHYECKHUX HAYKY.

Tema 2. 7)KuBble cuCTeMbI M UX U3yYEHHUE

KuBbie cucTemMbl Kak mpeaMeT u3ydeHusi Onosoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHMUYECKOTO COCTaBa, IHUCKPETHOCTh W UEJIOCTHOCTb, CJIOXKHOCTh U
YHOPSIIOUEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEJECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alliy >KUBBIX CHCTEM: MOJICKYJISPHBIA, KJIECTOYHBINA, TKAHEBBIMH,
OpraHU3MEHHBIM, TOMYJIAIIMOHHO-BUIOBON, SKOCUCTEMHBIA (OMOreOIEeHOTUYECKUIN),
ouocdepuniit. IIponeccel, mpoucxonsimue B *KUBbIX cucreMax. OCHOBHbBIC MPU3HAKH
xuBoro. JKusnp kak ¢opma cyuiecTBoBaHus Matepuu. Hayku, uzydaroniue >KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUU.

N3yuenne »xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HaGmronenue,
U3MEPEHUE, SKCIIEPUMEHT, CHUCTeMaTu3alusi, MeTaaHanu3. [loHsTue o 3aBUCHMON U
HE3aBHUCUMOM mnepemeHHoM. IInanupoBanne skcnepumenra. [locraHoBka u mpoBepka
runote3. HyneBas rumore3a. Ilonstue BeIOOpKM U €€ mocToBepHOCTh. Pazbpoc B
Ouosiornyecknx JaHHbIX. OIleHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yJbTaTOB.
[TpyunHbI UCKaXXKEHUS PE3YIbTATOB dKCIIepuMeHTa. [[oHsITHE CTaTUCTUYECKOTO TeCTa.

JlemoHcTpanumn

Tabnuibl 1 cxembl: « OCHOBHBIE MTPU3HAKH KU3HU», «bHoIOrnyeckne cucTemMony,
«CBOWCTBa )XKMBOM MaTrepumn», « YPOBHU OpraHU3aLMU KUBOM MpUpoab», «CTtpoeHune
dKUBOTHOW KIETKMW», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranuzMay, «buoreoiieHo3», «buochepa», «MeToibl U3yUEHHUSI )KUBON TTPUPOJIBI».

O6GopynoBanue: jgabopaTopHOE OOOpYAOBaHUE MJIS MPOBEACHUS HAOIIOJCHUM,
M3MEPEHUN, SKCIIEPUMEHTOB.

IpakTnueckass padora «lcnosib30BaHHE PA3TUYHBIX METOJOB NPHU U3YUYEHUU
KUBBIX CUCTEM).

Tema 3. buosiorus KjieTKku

Krnerka — cTtpykTypHO-QYHKIIMOHATBHAS €AWHUIIA KUBOTO. VICTOpUS OTKPHITHSA
knetku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. lIBann, M. IllnelineH,
P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOUN TEOPUH.

Meroapl ~ MOJEKYJISIPHOW W KJICTOYHOM  OMOJIOTMHM:  MHUKPOCKOIIHS,
xpomarorpadusi, >37aekTpodope3, METOJ MEUYEHbIX aTOMOB, IuddepeHanbHoe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue QuKkcuposanuvix Kiemox.
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OnexTpoHHass  MHKpockonusi.  Kowugokxanvnas — MUKpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. IInennen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHKPOCKOI,
«HMcTopust pa3BUTHS METOJOB MUKPOCKOTTHI.

OOopynoBaHMe: CBETOBOM MMKPOCKOI, MHUKpPOIIpEnaparbl pPacTUTENbHBIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTuyeckas padora  «l3yueHue METOAOB  KJIETOYHOM  OHOJOTUA
(xpomatorpadusi, anekrpodopes, nuddepeHimanbHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHYECKHUMN COCTAB KJIETKU. Makpo-, MUKpPO- U YJIBTPaMUKPOAJIEMEHThI. Bosia u
€€ poJib KaK pacTBOPUTENSA, pPEareHTa, yY4YacTUE€ B CTPYKTYPUPOBAHHH KIIETKH,
TeIJIoperyiasiuuu. MuHepalbHbIe BElIECTBA KJIETKU, UX Ouosoruyeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BemIeCTBAa KIETKU. buosorndeckue mnonuMepsl.  benkwu.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypel OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBA3b. BTopuyHas, TpeTU4Hasi, YETBEPTUUHAS
cTpyktypsl. Jlenatypanus. CoiictBa 6enkoB. Kiaccudukanus 6eiakoB.

buonornueckue ¢pynkmm 6enkoB. [puonwl.
Yraepoasl. MoHOCaxapuabl, IMCaxapuabl, OJIUTOCAXAPUIBI U TIOJIMCAXAPHU/IBI.

OO6uuit maH cTpoeHus: U (GU3UKO-XMMHUYECKHUE CBOMCTBA yrieBoJI0B. buonornyeckue
(GYHKIIUN yTIEBOIOB.

Jlumuael. TunpodunbHO-ruApodoOHBIe cBoMcTBA. Knaccudukanus aunumos.
Tpurmunepunpl, ¢ochonunuabl, BOCKH, CTepouabl. buonormdeckue QyHKIUU
auruoB. OOmMe CBOMCTBA OMOJIOTMYECKHMX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, MOJTYNPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK wm PHK. Crpoenune HYKIEHHOBBIX KHCIOT.
Hyxneorunsl. [Tpunmun kommiementapuoctu. [lpasuno Yapradda. Ctpykrypa JHK
— nBoMHas cnupanb. MectoHaxoxaeHue u Ouonormueckue ¢yHkumu JHK. Bugsi
PHK. ®ynkiuu PHK B knetke.

Ctpoenue wmosekynabl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornueckue ¢ynknuu ATD. BoccTaHOBIEHHbIE MEPEHOCUUKH, WX (YHKIHHA B
kietke. [pyeue uykneozuompughocghamor (HT®). CexBenupoBanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosorusi: OmoXxuMuueckue W OuodundecKkrue WCCIeI0BaAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYJ. Modenuposanue cmpykmypol
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u ynxkyuti 6uomMonexyn u ux Komniexcos. Komnvromephoiii Ouzaiin u opeanudecKuil
CUHMmMe3 OUOMOTIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuu

IToprpetst: JI. [lomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. @pankinn, O.
Courep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXXHBOW MPUPOIE,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupr u cxembl: «llepuoguueckass TaOnuIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHHe MOJEKyJbl BOIb», «BemecTtBa B coCTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKoBOM MoOJIEKyIbD», «CTpoeHHE MOJIEKYI
yTI€BOJIOB», «CTpOCHHE MOJEKYJ JTUNHUI0B», «HykienHoBble KUCIOTBD), «CTpoeHHe
MOJIEKYJIbl ATD».

ObopynoBaHHe: XMMHUYECKasl TOCY1a U 000PYJOBaHHUE.

JlaGopaTtopnass padora «OOHapyxkeHHE OEJIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKiuii».

JlabopaTopnas padora «/ccrnenoBanrue HyKJIEUHOBBIX KUCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIUYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KICTKH

Turnbl KJIETOK: yKapuoTHYECKast u IPOKapUOTUYECKAS.
CtpykTypHO(DYHKIITMOHATBEHBIE 00pa30BaHUS KICTKH.

CrpoeHue NMpOKapUOTHYECKOW KieTKU. KileTouHas CTeHKa OakTepuil U apXew.
Oco0eHHOCTH CTPOEHHS TeTepoTpOPHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK.
MecTo u posib IPOKApUOT B OMOLIEHO3aX.

CrpoeHue u (PyHKIMOHMPOBAHHE SyKapuOTHUYECKOW KieTku. Ilnmasmatnueckas
MeMOpana (mmasmaniemma). CTpykTypa IjIa3Matuueckod MeMmOpanbl. TpaHCHopT
BELIECTB 4Yepe3 IJIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHbIN (nuddysus, obnery€éHHas
mubdy3us), aKTHUBHBIM (MEPBUYHBIA W  BTOPUYHBIA AKTUBHBIA  TPAHCIOPT).
[Tomymponuiiaemocth MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHAOIUTO3:
NMUHOIUTO3, (aronuTo3. Dx3ouuto3. Knerounas crenka. Ctpykrtypa U (yHKIUU
KJICTOYHOU CTEHKH pacTEeHUH, TPUOOB.

[uronna3sma. [luto3ons. I[lutockener. JIBukeHue uutomiazMbl. OpraHouabl
kieTk. OnHOMEMOpaHHBIE OpPraHOWIBI KJIETKU: sHAomiasMartndeckas ceth (OI1C),
annapatr [onpmku, JaM30COMBI, HMX CcTpoeHue U (GyHKUMU. B3auMocBsa3b
OJTHOMEMOpaHHBIX OpraHoWOB KIEeTKH. CTpOeHHE TpaHyJISIPHOTO PETUKYTyMa.
Mexanusm nanpasnenusi 6enxoe ¢ JIIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuii (arpanHylspHbIi) SHIOMIA3MATUYECKUNA PETUKYIIYM.
CexpetopHast ¢yaknus amnmapata [onbmku. Moouguxayus 6enkos 6 annapame
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Tonvoorcu. Copmuposka 6enxoe ¢ annapame I'onv0xcu. TpaHCTIOPT BEIIECTB B KJIETKE.
Bakyonu pacturenbhbix knetok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OpraHOM/IbI KJIETKH: MUTOXOHJIPUH, MJIACTHU/IBI.
IIpoucxooscoenue mumoxonopuu u niacmuo. Cumodbuozenes (K.C. Mepesckosckuii, JI.
Mapeynuc). Ctpoenre u GyHKIIMM MUTOXOHIPHNA U tuiacTtui. [lepBuyHbIe, BTOpHYHBIC
U CJIOKHBIE TUIACTHU/IBI (DOTOCUHTE3UPYIOIINX SYKApHOT. XIIOPOILIACThI, XPOMOILIACTHI,
JICUKOIUIACTBI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue U (YHKIMM HEMEMOpPaHHBIX
OpraHouioB KieTku. Pudbocomsl. Ilpomescymounvie gpunramenmol. MukpodumameHTHI.
Axmunoevle mukpoghunamenmol. MpllIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl
Hemblueunvlx Kiemox. MukpoTpyoouku. Knetounsrii nentp. CTpoeHue u JBUKEHUE
KIYTUKOB M pecHHMYEK. MukporpyOouku wnuromiadMel. lLlenTpuons. benxu,
accoyuupoB8anHvle ¢ MUKpouiameHmamu u Mukpompyooukamu. MomopHvie 6enxu.

Anpo. OGonouka siipa, XpOMaTHH, KapuoIUla3Mma, SAPBIIIKA, X CTPOEHUE U
bynkuuu. SnepHbiii  O6enkoBbId  MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B UHTep(]a3zHOM siape. Dyxpomamun u cemepoxpomamun. benku XpoMaTuHa
— TUCTOHBI. /Junamuka sdeprou 06010uKku 8 mumose. Aoeprwiti mpancnopm.

Knerounbie BimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE DJYKapUOTHYECKON KieTkny, «CTpoeHue
KUBOTHOM KJIETKN», «CTpOCHUE pACTUTEIBbHOU KIETKW», « CTPOEHHE MUTOXOHIIPUN,
«SAapo», «CtpoeHre NpoKapuOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIIpEnaparbl PacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepUaIbHBIX KJIETOK.

JlaboparopHasi pabora «/3ydeHue CTpoeHus KIIETOK Pa3Iu4HbIX OPTaHU3MOBY.
IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUHONH MEMOPAHBD».

JlaGopaTopnas padora «JccrmenoBaHue T1UIa3MOJIM3a M JICIJIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckas paGora «/3ydyeHue NBUKEHUS LUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0MeH BelIeCTB M NPeBpPallleHUE JHEPTUH B KJIETKe

AccuMmsIiMs M AUCCUMUIISIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPOGHBIA U TreTepoTpodHBIA. YuacThe KHUCIOpOoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe obecneyenne kietku: npespaiieHne AT® B 0OMEHHbBIX
npoueccax. @OepMeHTAaTHBHBIA XapakTep pPeakiuil KJIETOYHOro MeTadoJIn3Ma.
@DepMEeHTHI, UX CTPOEHME, CBOMCTBA U MexaHu3M neicTBusa. KopepmeHnTsl. OTinuus
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(epMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. benkuakruBatopsl U OENKH-
MHTHOUTOPBL. 3aBHCHUMOCTh CKOpPOCTH (PEPMEHTATUBHBIX PEAKIMA OT pPa3TUYHBIX
(dbakTOpOB.

[lepBuuHbIl CHHTE3 OpraHMYECKHX BEUIECTB B  KiIeTke. DOTOCHHTE3.
Anoxcucennviti U oxcucenuwiti pomocunmesz 'y obaxkmepui. Ceemocobupaioujue
NUSMEeHMbl U NUSMEHMbl PeaKyuoHHo2o yeHnmpa. Poib XJIOpOIUIacTOB B IpoLEecce
¢dorocunteza. CeroBass u TemMHoBasg ¢aszbl. Pomoovixanue, Ci., Cy. u CAM-munuv
@pomocunmesa. IlpoagyKTUBHOCTH (OoTOCHHTE3a. BinsHue paznuuHbX (PaKTOpPOB Ha
CKOPOCTh (pOoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCHHTETHUKOB!
HUTpUGUUUpPYIOIIKE OaKTEepHH, IKENe300aKTepuu, CepoO0aKTepuu, BOAOPOIHbBIE
OakTepuu. 3HaYEHHE XEMOCUHTE3A.

AHa’poOHble opraHu3mbl. Buael Opoxenus. I[lpoaykTtsl OpokeHHS U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHbIE  MHUKPOOPTraHU3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyAUTEIN OOJIe3HEH.

AspoOHBIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.

[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOHOE PACHICIUICHUE TITFOKO3BI.

buonornueckoe oxkucieHUE, WM KIETOYHOE HbIXaHue. Poiib MUTOXOHApPHI B
nporeccax Ouojornueckoro okucienus. [uxnmdeckue peakiuu. OKHUCIUTEIBHOE
dbochopunupoBanue. Duepeus membparnnoco epaduenma npomonos. Cumnmes ATD:
paboma npomonnou ATD-cunmaszvl. llpeumyniecTBa a’poOHOro mnyTd oOMeHa
BEIIECTB TMepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctnu, K. A. Tumupsze, C. H. Bunorpanckumii, B. A.
Ourenprapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTE3», «IDHEPreTHUYeCKuii oOMeH», «bmocuHTE3
oenka», «CtpoeHue hepMeHTa», « XeMOCHUHTERY.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYAOBaHHWE JJisi MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIpPENapaToB.

JlaGopaTopnasi padora «/3ydeHue KaTaaTuTUYECKOM aKTUBHOCTU (PEepMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlaboparopHnasi padora «/3ydeHne pepMEHTATHBHOTO PACIICIIIICHUS TIEPOKCHAA
BOJIOPOJIa B PACTUTEIILHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MTPOIIECCOB OPOKCHUS U JBIXAHUS.
Tema 7. HacaeacrBenHass uHGopMaLus U peajin3anus eé B KiIeTKe
Peakunn matpudHoro cunHtesa. [IpUHIMO KOMIJIEMEHTapHOCTH B pEaKUUAX
MaTpPUYHOTO CHHTE3a. Peanun3anus HacneacTBEHHON nHbopMaIriu. [ 'eHeTHYeCKuii Ko/,
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ero coiictBa. Tpanckpunuus — matpuunblii cuTe3 PHK. [IpuHUUNGI TpaHCKpUNILIVK:
KOMIUIEMEHTAPHOCTh,  AaHTHUIIAPAJUIEIBHOCTh,  aCUMMETpU4HOCTh.  Cospeganue
mampuunvix PHK 6 ayxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnauust u e€ stanbl. Yuactue TpancnoptHeix PHK B OGuocunTese Oenka.
VYcnoBus Ouocunre3a Oenka. KoaupoBanue amuHokucinor. Pomnb pubocom B
OonocuHTese Oernka.

Cospemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHusaiusi reHoma Yy
IPOKApUOT M JYKAapuOT. Perymsanus akTUBHOCTM TE€HOB y mMOpokapuor. ['umnoresa
onepona (®. XKakob6, XK. MaHo). Mozrexynapnvie mexaHuzmvl 3KCNpeccuu 2eHo8 )
aykapuom. Ponv xpomamuma 6 pecynsyuu pabomer 2enos. Perynauus oOMEHHBIX
IIPOLECCOB B KieTke. KieTounslii romeocTas.

Bupycer — Hekierounble (OpMBI KU3HH W OOIMTaTHBIC TMapa3uTbl. CTpoeHHE
MPOCTBIX W CJOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbill YUK
JHK-cooeporcawux  supycos, PHK-cooepocawux  eupycos, baxmepuoghaeos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubie 3a0oneBaHusi yenoBeka, *UBOTHBIX, pacteHuit. CIIM, COVID-19,
COTMAJIBHBIC U MEAUIIMHCKHE TTPOOIICMBI.

buoungpopmamura: ummeepayusa u awaruz Ooavwiux maccusos («bigdatay)
CMPYKMYPHbIX OUoI02UYecKux 0anHvlx. Hanomexnonozuu 6 buonocuu u meouyune.

lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcms.

JlemoHCcTpanumn

[Toptpetsr: H. K. Kosbiios, /1. Y. UBanHOBCKUI.

Tabmuiel 1 cxembl: «buocuHTe3 Oenkay, «['eHeTHueckuit Koma», «BHUPYCHI»,
«bakTepuodarm.

IpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH
Knerounslii 1umki, ero mnepuonbl u perymsnus. Wuatepdaza u  Muros.
OcobeHHOCTH TIpOLIECCOB, NpoTekaroumx B uHTepdasze. I[loAroTtoBka KIETKH K

JEJICHUIO. [IpecunreTnueckui (MOCTMUTOTUYECKHUIA ), CUHTETUYECKUN 151
NOCTCUHTETHUYECKUI (MPEMUTOTHYECKUI ) MepUOAbl UHTEP(a3bI.

Marpuunbii cunre3 JHK — pemukanms. Ilpuamuner penukannu  JIHK:
KOMILIEMEHTAPHOCTB, MOJIYyKOHCEPBATHUBHBIM CUHTE3, aAHTUIIAPAJIIENBHOCTD.

Mexaun3m pemmmkauun JITHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u
TeaoMepasa. XpOMOCOMHBIN HaOOp KJIETKU — KapUOTHUII. JIUIUIOUIHBIN U TrarjIoOu IHbIHN
Habopbl XpoMocoM. ['omMostorudHbie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenue kimeTku — MuTo3. Ctaauy MUTO3a M NMPOUCXOMSIINE B HUX IPOLIECCHI.
Tuner muto3a. Kapuoknues u nuToknHes3. bruosornueckoe 3Ha4eHUE MUATO3A.
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Perymsmuss MuTOTHMYECKOTO MMKIA KIETKU. Ilporpammupyemasi KieTOUYHas
rubesp — aronTo3s.

Knetounoe sapo, XpoMoOcOMBI, (YHKIHOHATbHAS TEHOMHUKA. MexaHusmobl
npoaugepayuu, oup@epenyuposku, cmapenus u euberu xiemox. «l{ugposas
K1emKay» — ououHgopmamuyeckue mooenu QyHKYUoOHUpoBaHus Kiemku.

JemoHcTpauumn

Tabmumer u  cxembl: «KW3HEHHBIM MHMKJI KICTKH», «Murto3», «CtpoeHue
xpomocom», «Perumkanus JJHK.

OO6opynoBaHHe: CBETOBOH MHUKPOCKOI, MUKpompemnaparbl: «MHUTO3 B KJIETKax
KOpEIITKa JIyKa.

JlaGopaTtopnassi  pabora «3yyeHne XpoMOCOM Ha  TOTOBBIX
MHUKPOIIperaparaxy.

JlaGopaTtopnasi padora «HaOmogenne MuTO3a B KJIETKaX KOHUMKA KOpeEIIKa
JyKa (Ha TOTOBBIX MUKpOTpErapaTax ).

Tema 9. CTpoenne u QyHKINHM OPraHN3MOB

buonornyeckoe pasHoobOpaszue opraHu3moB. OJHOKJIETOYHBIC, KOJOHUAIbHBIC,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOCHUSI U KU3HEACATEIBHOCTH OJIHOKJIETOUHBIX OpPraHU3MOB.
baktepun, apxeuw, OJHOKJIETOYHBbIE TI'PHUOBI, OJHOKIECTOYHBIE BOJOPOCIH, JpYyTUe
poTUCThL. KoJIOHManbHbIE OPraHU3MBL.

B3auMocCBs3p 4acTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OPraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuid. TUIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHasi, MOKPOBHAS,
MpOBOJIAILAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOEHHs, (QPYHKUUH U
PAacMoJIOKEHUSI TKAHEW B OpraHax pacTCHUM.

TkaHU >KUBOTHBIX M 4YEJOBEKA. THUIBI JKUBOTHBIX TKAHEH: JNUTEIIHAIbHAS,
COeMHUTENbHAS, MblllIeuyHas, HepBHas. (OCOOCHHOCTH CTpoeHus, (QyHKUUA U
pPAacMoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U TEHEPATUBHBIE OPTaHbl pacTeHUN. OpraHbl U CUCTEMBbI
OPTraHOB XMBOTHBIX U 4YeoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJIHOKIETOYHBIX U
MHOTOKJICTOUYHBIX >KUBOTHBIX. HapyXHbIli 1 BHYTpeHHUU cKkeyeT. CTPOCHHE W THUIIbI
COCAMHEHNS KOCTEN.

JIBi>KeHHE OpraHu3MOB. JIBIKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIETOYHBIX PACTEHUW: TPONU3MBI U
HAacTUU. J[BUKEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICUYHAs CUCTEMA.
Peduexc. CkeneTHble MBILIIBI U UX padoTa.
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IIntanne oprann3mos. llornomeHnne BOAbI, YIIIEKMCIOrO ra3a U MHHEPAJIbHBIX
BEILIECTB pacTeHUsIMU. [IlnTaHue KXUBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKIIETOYHOE
nuuieBapeHue. [Iurtanue IO3BOHOYHBIX >KMBOTHBIX. OTHAENbl IHINEBAPUTEIBLHOTO
TpakTa. [ ImmesapurenbHble xkenessl. [InmeBapuTenbHas cucTemMa 4ejIoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. [[pixanue >xuBOTHBIX. [uddysus
ra3oB 4epe3 IMOBEPXHOCTh KIETKH. KoxHoe npixaHue. JlpIxarenpHas ITOBEPXHOCTb.
XKabepHoe u n€rouyHoe ApixaHue. J[pIXaHHE MMO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIIO)KHEHHUE  CTPOEHUS JIETKMX  IIO3BOHOYHBIX  JKMBOTHBIX.
JlpixarenbHas CcUCTEMa 4YenoBeKa. MeXaHW3M BEHTWIALMHU JIETKUX y MNOTUL H
MIIEKOTIUTAOIUX. Perymsiuus npixanus. JprxarenbHble 00bEMBI.

Tpancropr BelIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHoCHas
CUCTEMa IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE COCYABI U
KpoBb. Kpyru kpoBooOpamieHus. OBOJIOUMOHHBIE  YCIOXXKHEHHS  CTPOEHUS
KPOBEHOCHOM CHUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BrineneHne y KMBOTHBIX.
CoxkpaturenbHble Bakyosuu. Opransl BolaeneHus. OuiabTpanus, cekpenust 1 o0paTtHoe
BCACBHIBAHME KAK MEXAHM3MbI pabOThl OpraHoB BbiaelieHHA. CBs3b IOJIOCTU Tella C
KPOBEHOCHOW W BBIACIHUTENBHON CUCTEMAMH. BbIeneHrne y MO3BOHOYHBIX KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u QpyHkimonrpoBanue Heppona. OOpazoBaHue MOYHU Y
YEJI0BEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil U UUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBbIX pacTeHuil. Kytukyna.
CpencTBa NacCUBHOM U XMMHUYECKOM 3a1TUThl. OUTOHITUIBI.

3amunra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NMPOU3BOAHBIE. 3amuTa
opranusma ot Oone3Hell. iIMMyHHas cuctema venoBeka. KieTouHslii 1 TyMOpasibHbBIN
UMMYHUTET. BpoKn€HHBIN U mpUOOpeTEHHBIN crienudUUecKuii UMMYHHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro ummynurera (II. Dpmux, ®. M. bepuer, C. Tonerana).
BocnanurensHpie 0TBETHI OpraHu3moB. Poiib BpOKIEHHOIO MMMYHHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00J1eBaHUM.

PazapaxuMoCTh M peryssinms y OpraHu3mMoB. PazipaxuMocTh y OQHOKIETOYHBIX
opranu3moB. Takcucel. Pasznpaxumocts U perynsuus y pacteHuid. PocTtoBbie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryisius y ;kuBoTHbIX. HepBHast cuctema u
€€ oTHesbl. DBONOUUOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y )KMBOTHBIX.
OTnenpl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexropnas ayra.
be3ycnoBHbIE U yCI0BHBIE PE(DIEKCHI.
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I'ymMopasibHast peryisiuuss ¥ DHIOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPMHHON CUCTEMBI M MX TOPMOHBI. [lelicTBue ropMOHOB. B3aumocBs3b
HEPBHOM M SHJOKPUHHON cucteM. ['unorainamo-runodusapHas cucTema.

JdemoHcTpauumn

[Toptper: U. 11. [1aBinos.

Tabmuupr u  cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE
Bojopocin», «bakrepun», «lIpocteitmme», «Opranbl LBETKOBBIX PACTEHHID,
«CucreMbl OpraHoB II03BOHOYHBIX JKUBOTHBIX», « BHYTpeHHEE CTpPOCHHE HACEKOMBIX),
«Tkanu pacrenmit», «KopHeBbie cuctems», «Crtpoenue crebms», «CTpoeHue
JIMCTOBOM IIACTUHKNY, «Tkann KUBOTHBIX», «Ckemner YeJI0BEKa,
«ITnmeBapurenbHas cucreMa», «KpoBeHocHas cucreMay», «JlpIxareibHas CHUCTEMay,
«HepBnas cucremar», «Koxa», «MsblmeuHas cucrema», «BelaennrensHas cucremay,
«OHJIOKpUHHAS CHUCTEMAY, «Crtpoenue MBIIIIED, «AMMmyHUTETY,
«Kumeunononoctueie», «Cxema mnuTaHus pacTeHuil», «KpOBEHOCHBIE CHCTEMBI
II03BOHOYHBIX  JXUBOTHBIX», «CtpoeHne ruiape», «CTpoeHHE  IUIAaHAPUN,
«BHyTpeHHee cTpoeHue a0XkaeBoro uepss», «HepBHas cuctema puio», «Hepshas
cucrema JArymkm», «HepBHas cucrema npecMmbikaromuxcs», «HepBHas cucrema
ntuly, «HepBHas cucrema wmilekonurapmuxy», «HepBHas cucrema delloBeKay,
«Pedraexcr.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MHUKpOIIpenaparbl TKaHEH, PpaKOBUHBI MOJUIFOCKOB, KOJUICKLUU
HAaCEKOMBIX, HWIJIOKOXHUX, MHUBbIE D3K3EMIUIAPbl KOMHATHBIX pAacTE€HUM, repoapuu
PACTEHMM Pa3HBbIX OTAEJIOB, BIAKHBIC IIPENAPAThl )KUBOTHBIX, CKEJIETHI II03BOHOYHBIX,
KOJUIEKIIMM OECMO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJOBEeKa, OOOpyAOBaHHUE st
JEMOHCTpPAllMA IIOYBEHHOIO M BO3AYLIHOTO IIMUTaHWS PACTEHUH, pPaCLICIUIICHUS
Kpaxmaia U OeJIKOB MOJ| IeUCTBHEM (PEPMEHTOB, 00OPYJOBaHUE MJIsl AEMOHCTpALUU
ONBITOB 110 HM3MEPEHMUIO >KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHBIX
JIBWKEHUH, MOJIEJIA TOJIOBHOT'O MO3Tra Pa3jIMYHbIX )KMBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.
JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHOkeHUe M pa3BUTHE OPraHM3MOB

@opMBbI pa3MHOXKEHHSI OPTaHM3MOB: Oecrojioe (BKJIOYasi BEreTaTUBHOE) U
nosioBoe. Buapl 6ecronioro pa3MHOXKEHHUS: MOYKOBaHUE, CIIOPYJIAIUs, (pparMeHTaIus,
KJIOHUPOBAHHUE.

ITonmoBoe pazmHoxeHue. ITomoBbie KaeTku, i rametsl. Melio3. Ctaguu melosa.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonormyeckuii cMbIci Meio3a U
MOJIOBOTO Iporecca. Meno3 v ero MecTo B )KM3HEHHOM LIMKJIE OPTraHU3MOB.
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[IpenzapoapieBoe pasButue. ['ameroreHe3 y >KMBOTHBIX. [lonOBbIE >Kee3bl.
OOpazoBanue M pa3BUTHE MOJIOBHIX KJIEeTOK. Cmepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHNEe U AMOPUOHAIBHOE  pPa3BUTHE  KUBOTHBIX. CrocoObl
OIJIOZOTBOPEHHMS: HApy>KHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). OMOpPHONIOTHS — HayKa O
Pa3BUTUM OPTraHU3MOB. Mopghocenez — 00Ha u3 2nasuwvix NpoodIeM ISMOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopgocenesa. Ctanuu 3MOpUOTEHE3a KUBOTHBIX
(ma mpumepe nsarymku). Jpobnenuwe. Tumbsl npoOneHus. /Jemepmunuposantoe u
HeoepMuHuposantoe Opoobaenue. brnacmyna, munvt  6aacmyn. OcoOEHHOCTH
JIpOOJICHUST MIICKOTMTAIONINX. 3apOJbIlIeBble JHUCTKU (TacTpyisanus). 3akiajka
OpPraHOB W TKaHEW W3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BiIMsSHHE YacTed
Pa3BUBAIOIIIETOCS 3apoJibliia (AMOpHOHANIbHAS UHIYKIMS). 3aKiajKa IMjaHa CTPOCHUs
KMBOTHOTO KAaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOAECHUCTBUM T'€HOB. BnusHne Ha
AMOPHUOHATILHOE PA3BUTHUE PA3THUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xkuBoTHBIX. [locTamMOpruoHanbHbIN niepuoa. [Ipsmoe u Henpsimoe
pazButue. PazButue ¢ MmetaMopdo30M y OECIIO3BOHOUYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHUE MPSMOrO0 M HEMPSIMOTO Pa3BUTHUSI, UX PACIPOCTPAHEHUE B
npupoje. Tumnsl pocta >KUBOTHBIX. DAKTOPHI PEryJIAIIMU POCTA KUBOTHBIX U YEJIOBEKA.
Cramuu TOCTOMOPHOHAIBHOTO Ppa3BUTHS Y JKMBOTHBIX M 4YenoBeka. [lepuomsl
OHTOTeHe3a yenoBeka. CTapeHue U CMEepPTh Kak OMOJIOTUYECKHE MPOIECCHI.

PasmHokeHne u paszButue pacteHuid. ['ametodutr u crnopodpur. Meio3 B
KU3HEHHOM ITKIIe pacTeHui. OOpa3oBaHUe CIOp B Ipoliecce Meio3a. ['ameTorenes y
pacrenuil. OMIOAOTBOPEHHE W PA3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BOWHOE
OTIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmumer m  cxembl: «BereratuBHOE pa3sMHOXeHHE», «Tumbl Oecmoyioro
pasMHOXEHUA», «Pa3MHOXEHUE XJIAMUJIOMOHAIbDY, «Pa3MHOXEHME DSBIJICHBIY,
«Pa3MHOXeHHe TUaApb», «Meito3y, «Xpomocomely, «l'ameroreHnes», «CTpoeHue
SMIEKIIETKH W clepMaro3onsia», «OCHOBHBIE CTaauud OHTOreHeza», «lIpsimoe u
HENPSAMOE pa3BUTHE», «Pa3zBUTHE MaNCKOro Kyka», «Pa3zButue capanun», «Pa3zButue
JATYIIKWY», «/[BOMHOE OIUIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHue ceMsiH
OJIHOJIONIBHBIX W JABYAOJIBHBIX pacTeHUi», «KU3HEHHBIA LUK MOPCKOM KaIyCThD»,
«Ku3zHeHHbIN UK MXxa», «KU3HEHHBIM LUK ManopOTHUKA», «KWU3HEHHBIA UK

COCHBD).
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OOopynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpenaparbl SHLIEKIETOK U
CIIEPMATO30UI0B, MOJENh «I[UKIT pa3BUTHS JATYIIKIY.

JlabopaTopHass padora «/3ydyeHue CTpPOEHHUs IMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BbIABIEHHE DPU3HAKOB CXOJACTBA  3aPOJBIIIEU
IIO3BOHOYHBIX JKUBOTHBIX».

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. I'eneTnka — HayKka 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH
OPraHu3MoB

Hctopus ctaHoBiIeHUS U pa3BUTUS T€HETUKHU Kak Hayku. Pa6oTel I'. Mengaens, I'.
ne @puza, T. Moprana. Poiab oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHU I'€HETUKH. PaboThI
H. K. KonsnoBa, H. N. BaBunora, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A.
Ounmunuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE IOHATHUS W CHUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBbI, AQJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBII M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FE€TEPO3UroTa, YUCTAsl JIMHUS, TUOPUIbI, T€HOTHUIl, (DEHOTHII.
OcCHOBHBIE METOJIbI T€HETUKH: TUOPUIOIOTUYECKUN, TUTOJIOTMUECKUH, MOJIEKYIISIPHO-
TEHETUYECKUU.

JlemoHCcTpauumn

[Toptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konxsuos, H. 1. BaBuios,
A. H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.

Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 00bEKT TCHETHUCCKUX UCCIICIOBAHMIN).

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpenuBanue. [lepBoiit 3aKkoH MeHens — 3aKoH eTMHO00pa3us
rubpu0B nepBoro nokosienus. [lpaBuno qomuHupoBanus. Bropoii 3akon Menaens —
3aKOH pacCHICIUICHHWs] TMpU3HAKOB. lluTomornueckre OCHOBBI MOHOTHOPHIHOTO
CKpeniuBaHud. ['unore3a 4yucToThl ramer.

Ananusupymouiee ckpemyBanue. [IpoMexyTOUHBIM XapakTep HACJICIOBaAHUS.
Pacmierienne nmprusHakoB MpyU HEMOJIHOM JOMUHUPOBAHHH.

JlurnObpuHoe ckpemmuBaHue. TpeTuit 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJe0BaHusl Mpu3HaKkoB. [{uTonornueckue OCHOBBI TUTUOPUTHOTO CKPEIIUBAHUS.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabotel T. Moprana. CrernieHHoe
HACJIEJOBAHWE T'€HOB, HAPYLICHUE CLECIUICHUS MEXIy I'eHaMU. XPOMOCOMHAas T€OpHUs

HACJICIACTBCHHOCTH.
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I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONpEAEEHUs Moja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbld W TeTeporaMeTHbhIi nona. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue nmpru3HakoB, CHETJIEHHBIX C MTOJIOM.

I'eHotnn kak nenoctHas cucrema. [lnedoTponus — MHOXECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM  aienu3M. B3anMoAeHCTBUE  HEAJUIEIbHBIX  T'€HOB.
Komnnementaprnocts. Onucras. [lonmumepus.

I'eHeTHUECKUI KOHTPOJIb PAa3BUTHs PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a4 TAKKE
(U3HOTOTUYECKUX MPOIECCOB, MOBEJCHUS U KOTHUTUBHBIX (yHKUMHA. ['eHeTnueckue
MEXaHH3Mbl CHUMOMOrEHE3a, MEXAHU3Mbl B3aUMOJICHCTBUSl «XO35MH — Mapa3uT» M
«XO3MH — MHUKpoOuOM». ['eHeTMUeckue acmheKThl KOHTPOJISI U U3MEHEHHS
HaCJIeICTBEHHON MH(OpMalUK B TOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBbiii U BTOpo# 3akoHbl Mennens», «Tpetuil 3akoH
Meungens», «AHanu3Mpyroliee CcKpenBanuey, «HemoaHoe TOMHUHUpPOBAHUEY,
«CuemieHHOEe HacleJOBaHWE TMPU3HAKOB VY Jpo30duiibl», «l'€HeTuKa Tomiay,
«Kapuotun  uenoBeka», «Kapuotun  gpozoduiby, «KapuoTtunm — OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMoaecTBHE TCHOBY.

O6opynoBanue: MoOJENb JUIsl AEMOHCTpPAIllMK 3aKOHOB €IMHO00pa3usi THOpUIOB
MEPBOTO MOKOJEHUS W PACIICIUICHUS MPU3HAKOB, MOJEINb JJIsl IEMOHCTPAIIMU 3aKOHA
HE3aBUCHUMOI'0 HACJIEAOBAHUS NPU3HAKOB, MOJENb I AEMOHCTPALMU CUEIUIEHHOTO
HACJIeIOBaHUS MPU3HAKOB, CBETOBOW MUKPOCKOI, MUKpoIpenapar: «Jpozoduiay.

IIpakTuyeckas  paGora  «M3yueHue  pe3yiabTaTOB  MOHOTHOPUAHOIO
CKpENIMBaHUA y IPO30(DUITBD».

IpakTuyeckas padora «/3yueHnue pe3ynbTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpeapl  npu  GpopMHUpoBaHUM  (HEHOTHUIIA.
N3MeHunBOCTh TmpH3HAKOB. KaueCcTBEHHBIE M KOJMYECTBEHHBIC TPU3HAKU. Buibl
M3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACIICICTBEHHAS.

MoaudukanmonHas  U3MEHUYMBOCTh. Poimb  cpenmbl B (hOpPMHUPOBAHUH
MOAU(PUKAMOHHON n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHusiil psin u
BapuarmonHas kpusas (B. Noranncen). CoiicTBa MonupuKanoHHON M3MEHINBOCTH.

'enoTunuyeckass u3MeHYMBOCTh. (CBOMCTBA TE€HOTUMUYECKON HM3MEHUYMBOCTH.
Bupl reHoTUIIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOuHaTuBHAs HM3MEHUYMBOCTh. Meiio3 © IOJOBOM MpoIecc — OCHOBA
KOMOMHATUBHOW HM3MEHUYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHYMBOCTU B CO3JaHUU
TeHETHYECKOTO pa3HOOOpa3usl B MpeIesiax OJJHOTO BUIA.
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MyTtanuoHHass W3MEHYMBOCTb. BHIbI MyTanMii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble.  CIIOHTaHHbIE W HMHAYLUMPOBAHHBIE  MyTalMH. SnepHele U
nuToIuIasMaTudyeckue Mytanuud. CoMaTH4eCKMe W IIOJIOBBIE MyTanuu. lIpudumHEI
BO3HMKHOBEHUSI MyTaluil. MyTareHsl U UX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAallMOHHOI'O IIpolecca. 3aKOH TOMOJIOTHYECKHUX PsAIOB B HACIEACTBEHHOM
n3MeHnunBoctu (H.M. BaBunoB). BHesinepHast U3MEHUMBOCTh M HACIEICTBEHHOCTb.

Onueenemuka U  ONUCEHOMUKA, PONb  OSNULEHEMUYECKUX  akxmopos 6
HACNe008aHUU U USMEHYUBOCTU (PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOS.

JdemoHcTpanuun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabmunst u cxembl:  «Bugel  u3MeHunBoct», «MoaudukanuoHHas
M3MCHUYHNBOCTEY, «KOMOMHATHBHAS H3MECHUNBOCTDY, «Meio3y,

«OmnonorBopenue», «I'enernueckue 3a00aeBaHus YeI0BEKay, «Buabsl MyTauuiy.

OOopynoBaHue: >KMBblE W TepOapHble SK3EMIUISIPbl KOMHATHBIX pAaCTEHUH,
pucyHku (¢poTtorpadum) ;KMBOTHBIX C PA3IMYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGopaTopnas padora «ViccienoBanue 3aKOHOMEPHOCTEN MOIUPUKAITMOHHOM
U3MEHUYMBOCTHU. [IlocTpoeHrE BapuallMOHHOTO psA/ia U BAPUALMOHHOW KPUBON».

IIpakTnyeckass  padora «Myrtamun 'y Ipo30duiibl (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuorun uenoBeka. MexnyHapoaHass IporpaMma HCCIEAOBaHHUS TE€HOMA
yejoBeka. MeToibl U3yUYeHHUS] TEHETUKHU YeIOBEKa: NeHEAIOTHYeCKUM, OJIM3HEIOBBIM,
LATOTCHETUYECKUN, TMOMYISALUOHHO-CTATUCTUYECKUM, MOJIEKYJISPHO-T€HETUYECKUN.
CoBpeMEHHOE  ONpENENICHUE  TIE€HOTUMA:  IOJHOTEHOMHOE  CEKBEHHPOBAHUE,
FEHOTUNUPOBaHUE, B TOM uucie ¢ nomowpbro [I[[P-anaimm3a. HacnencrBeHHbie
3a00JieBaHUsl 4esoBeKa. ['eHHble M XPOMOCOMHBIE OOJIE3HM uelioBeKka. bonesHu ¢
HACJICJICTBEHHOM TMPEIPACIOJIOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOM TE€HETUKU B
NPENOTBPAIICHUN W JICUEHWHM TEHETHYeCKHX 3a00JieBaHUIl uyenoBeka. Menuko-
FEHETUYECKOE KOHCYJIbTHUpOoBaHUE. (CTBOJIOBBIE KJIETKU. [loHATHE «TeHETHYECKOTO
rpy3a». DTHYECKHE aCMEeKThl HCCIECIOBAHWN B OOJACTH pPEJAaKTUPOBAHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

'enetnueckue  (GakTOpbl  TMOBBIIICHHOW YYyBCTBUTEIBHOCTH  YEJOBEKa K
bU3UYECKOMY W XUMHUYECKOMY 3arps3HCHHMIO OKpyKarolieh cpeanl. ['eHeTnueckas
MPEIPACIOJIOKEHHOCTD YEJIOBEKA K MTATOJIOTHSM.

JdemoHcTpanuu

Tabmuubr u cxembl: «KapuoTun uyenoBeka», «MeTonbl H3y4YeHUS TEHETHKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETOBEKaY.

IIpakTHyeckas padora «CocTaBieHuE U aHAIU3 POAOCIOBHOMN.
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Tema 15. Cenekuusi OpranusmMoB

JlomecTuKanus U CeNeKIus. 3apOKACHUE CEJIEKIUN U JoMeCcTUKauu. Yyenue H.
W. BaBunoBa o lleHTpax NpoUCXOXKIEHUS U MHOrOOOpas3usi KyJbTYpHBIX PaCcTEHUHU.
Ponp cenexkumu B CO3M@HMM COPTOB PAcTeHU M MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX pSIOB B HACIEACTBEHHOW u3MmeHunmBocth H. U.
BaBusosa, ero 3HaueHue s CENEKIIMOHHON paOOTHI.

Metoasl  ceneKIMoHHONW paboThl. MCKYyCCTBEHHBIM OTOOp: MAaCCOBBIM U
WHJIUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHON celieKIuu. McnblTaHne Npou3BOAUTENCH
no MoToMcTBY. OTOOp MO TE€HOTUIYy C TOMOIIBIO OLIEHKH ()EHOTHNA MOTOMCTBA U
oTOOp IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

NckyccTBeHHBIN MyTareHes Kak MeToJ CEJIEKIIMOHHOW pa0oThl. PaguanuoHHbii u
XUMUYECKUNA MyTareHe3 Kak MCTOYHHUK MYTalluil y KyJIbTYpPHBIX (DOPM OpPraHU3MOB.
Hcnonbs3oBaHne T€HOMHOTO PEJAaKTUPOBaHUS U MeTOA0B pekoMOnHaHTHbIX JIHK nms
IIOJIy4YE€HUsI UCXOIHOTO MaTepuaa sl CEJICKLINH.

[Tonyyenue nomumnion10B. BHyTpuBuaoBas rubpuansanusi. ban3zkopoacTBeHHOE
CKpeulMBaHue, Wi HHOpuAMHI. HepoacTBeHHOE CKpellMBaHWE, WU ayTOPUAMHI.
I'erepo3nuc m ero npuunHbl. Mcnoap3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuanzanus. lIpeononenue Oecroauss MEXBHIOBBIX THOpUIOB. JlocThxkeHUs
CEJIEKIINU PACTEHUN U HKUBOTHBIX. « 3€1EHASL PEBOIIOYUSL.

CoxpaHeHHe 1 M3yYEHHE T€HETUYECKHX PECYpPCOB KYJBTYPHBIX PACTEHHM M HX
JTUKUX POAMYCH JJIA CO3JaHHUS HOBBIX COPTOB M THOPUIIOB CEIIbCKOXO3SMCTBEHHBIX
KYJIbTyp. MH3yuenue, coxpaumenue u YNpaeleHue 2eHemudecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JICUBOMHBIX 6  YENsAX — VIVUULeHUs]
CYyUecmeyrowux U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, & MOM HUcCle C
NpUMeHeHUeM COBPEMEHHbIX MEeMmO008 HAYYHLIX UCCIe008aHUl, Nepedosvbix uoeu u
NepCneKmuBHbIX MexHoI02Ul.

JdemoHcTpanuun

IToptpetsr: H. W. BaBumios, WM. B. Mwuuypun, I'. [I. Kapneuenxo, II. II.
JIykpsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabmuiel 1 cxembl: «l[eHTpbI MPOUCXOKACHUS U MHOT00Opasusi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEICTBEHHON HW3MEHUYHBOCTHY,
«Metoppl cenexkuumny, «OTnanénnas ruopuauzanus», «MyrareHesy.

JlabopaTopHass padora «l3yueHue COpPTOB KYyJbTYpPHBIX PACTCHUH M TOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOI0B CENIEKIIUA PACTCHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHbIE METOJbI M JIOCTHKCHHMS CEJIEKIMH PACTCHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATEIHHBIN
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y4acTOK, B TEINIMYHOE XO3sICTBO, B JaOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO
LIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKasA OHOJIOTHS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBBIE
KYJIbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTEpHUCTHKA. TpaguiuoHHas OMOTEXHOIOTHS:
XJieOoIeyeHue, IIOJIyYCHHE KHCIJIOMOJIOYHBIX IIPOJIYKTOB, BUHOJIENNE.
MuxkpoOuonorndeckuii  cuHte3. OOBEKTHI MHUKPOOHOJOTMYECKUX  TEXHOJOTHH.
[TpousBoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHre TEXHOJOTUA W WHCTPYMEHTOB LEJIEHAIPaBICHHOTO HM3MEHEHUS U
KOHCTPYHMPOBAaHHSI TEHOMOB C LEJIBI0 MOJY4YEHUS OPTaHU3MOB M HX KOMIIOHEHTOB,
COJIepKalIiX HE BCTpEYaroIrecs B MPUPOIe OMOCUHTETUUECKHE MTyTH.

Knerounas wnxkeHepuss. MeTonbl KyJNbTypbl KJIETOK M TKAaHEW PACTEHHU U
KUBOTHbIX. KpuobGanku. Comartnueckas ruOpuau3alvss U COMATUYECKUH
sMOpuorene3. lcnonb3oBaHuE TarIOWJIOB B CEJIEKIMM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzosanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumern 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE. PEKOHCTPYKIIUS SHIEKIETOK
Y KJIOHUPOBAHUE )KUBOTHBIX. MeTO TpaHCIIIIaHTALUU SIIEP KIIETOK.

Texnonocuu 0300po6neHusl, KyIbMUSUPOBAHUS U MUKPOKIOHANILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX [IHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTHKEHU ¥ NEPCHEKTUBBI XPOMOCOMHOW Y T€HHOW MHKEHEPHUH. DKOJIOTUYECKUE U
ATUYECKHE MTPOOJIEMbI T€HHOW HHXEHEPUU.

MenunuHckue  OuotexHosioruu.  Iloctrenomuass  nudpoBas  MeaUIIMHA.
[TIIPauaraocTuka. MeTaOoOJIOMHBIM aHAIW3, TEHOIEHTPUYSCKUN aHajii3 IpoTeoMa
YyeJIoBeKa JJIsl OIIEHKH COCTOSIHUSL €0 3J0pOBbsl. VCronb30BaHUE CTBOJIOBBIX KJIETOK.
Tapretnas Tepanust paka. 3D-OuommxeHepust st pa3paboTkKu (pyHIaMEHTaTbHBIX
OCHOB MEIMIIMHCKUX TEXHOJIOTUH, CO3MaHUS KOMIUIEKCHBIX TKaHEW CoOYeTaHUEM
TEXHOJIOTUN TpEXMEpPHOTr0 OMOMpUHTHHTA U cKaddoiauHTa UIsi pEelIeHHs 3aaad
MIEPCOHAIU3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIIMH C IEIbI0 00ecreueHns] KOMOMHUPOBAHHOM 3aIllUThI
or  Bo3Oyauteneii ~ OPBU,  ycraHoBieHue  MOJEKYNSPHBIX  MEXaHU3MOB
dbynkumonupoanus PHK-comepkammx BHUpPYCOB, BBI3BIBAIOIIUX OCO0O OIACHbBIC
3a0071€BaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuubr u cxembl: «Vcmonp30BaHNE MUKPOOPTAaHU3MOB B IPOMBIIINICHHOM
pou3BoJIcTBeY, «KileTounas nuwxkeHepus», «['eHHast HHXEHEPUs».

JlabopaTtopnasi pabora «/3yyeHue oObeKTOB OMOTEXHOIOTHI.
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IIpakTuyeckas padora «llonyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

dkckypeuss  «buotrexHonoruss — BaxKHEWIIas MPOU3BOAMUTENIbHAS — CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apo:xneHnue U pasBuTHE IBOJIONUOHHBIX MPEACTABJICHUI B
OuoJiornu

OpomounonHas  teopuss Y. JlapunHa. IlpeanocbulkM — BO3HMKHOBEHUS
napBuHH3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBroKkymye cuiibl 3BoOMU BUJIOB 1o Y. /lapBuHY (BbICOKAash MHTEHCHUBHOCTH
pPa3MHOXKEHUS ~ OpraHU3MOB,  HACJEACTBEHHas  W3MEHUUMBOCTb, Ooppba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoil Teopuu sBomonuu (CTD). HeittpanbHas Teopus
sBositolMd. CoOBpEeMEHHasi SBOJIOIMOHHAS OWOJIOTHA. 3HAUYE€HHUE SBOJIOIUOHHOM
TEOpUU B POPMUPOBAHUU ECTECTBEHHO-HAYYHOUN KapTHUHBI MUPA.

JlemoHCcTpauumn

IToptpets: Apucrorens, K. Jlmnnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, U. lapBun, C. C. YerBepukon, . N. Imansraysen, x. Xonaein, . K.
benses.

Tabmuupr u cxemsl: «Cucrema >xuBoit npupozsl (o K. Jlunuerw)», «JlectHuna
KUBbIX cymiecTB (mo Jlamapky)», «MexaHusm (HOpMUPOBAHMS MPUCIOCOOTICHHUN Y
pacTeHuil u kuBOTHBIX (1Mo Jlamapky)», «Kapra-cxema mapmpyra myremectBusi Y.
Hapsuna», «Haxonku Y. dapBunay, «DopmMbl 60pb0BI 3a cyiiecTBoBaHue», «Ilopoas
ronyoeit», «MHoroobpasue KyiabTypHbIX (opM KamycTe», «llopoasl momamnHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BuAoB (mo Y. JlapBuny)», «Cxema
COOTHOILICHHS JABUXKYIINX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUS CHHTETUYECKOU
TEOPHUH IBOJIIOLIAN.

Tema 2. MUKPO03BOIIOLNS U €€ Pe3yJIbTAThI

[Monynsauust Kak 3ieMeHTapHas eAuHuIa 3BOMOIUU. COBpEMEHHbBIE METObI
OLICHKH TEHETUYECKOT0 pa3HooOpa3us M CTPYKTypbl nomyisiuuil. V3meHeHue
reHooHJa TOMYJSMUKA KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHl  (ABMKYIIME CHJIBI) DBOJIONUU. MyTarmoOHHBINA
npouecc. KomOuHaTuBHas  u3MeHUMBOCTh. /Jlpelid reHOB —  ciydaiiHbie
HEHAIIPaBJICHHBIC M3MEHEHHsI 4acTOT ajlesied B Momyisnusx. DPEHEeKT OCHOBATEI.
Ippexm oOymouiiounozo eoprviuika. CHudiceHue 2eHemuyecKo20 pa3Ho0Opa3UsL:
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npuyunvl u cireocmeus. Ilpossnenue s3gpghexma Opeiigha 2ceno6 6 OONLUIUX U MATBIX
nonynayusax. Murpauuu. M3onauus nomyssiiuii: reorpaguyueckast
(mpocTpaHcTBEHHAas ), Ononornyeckas (penpoyKTUBHASA).

EcrectBennbiii  oTOOp — HampaBisitomuid  ¢dakTop  ABOJONUU.  DOpMBI
€CTECTBEHHOTO  O0TOOpa:  ABWXKYIIMHA,  CTAaOWIM3HUPYIOIIMN,  pa3pbIBAIOLIHIA
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HUKHOBEHHME U HBOJIOLUS COLMAIBLHOTO
MOBEJEHUS KUBOTHBIX.

[IpucnocoOIeHHOCT, ~ OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBEeHHE TPUCTIOCOOJICHUNH Y OpraHu3MOB. ApomMop(]o3bl M UAMOAANTALIUH.
[Ipumepsl mpucnocoOieHni y OpraHu3MoB: MOpGOJIOTUYECKUE, (U3NOIOTUYECKUE,
OMOXMMHYECKUE, IIOBEJICHYECKHE. OTHOCHUTENBHOCTD IPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpyKTypa. BuagooOpazoBaHume Kak pe3ynbTar
MUKpo3Boronu. M3omsauus — kintodeBoit haktop BupooOpazoBanus. [IyTu u cniocoOsl
BHU1000pa30BaHMUS: aJIONaTPUUIECKOe (reorpaguueckoe), CUMITATPUUYECKOE
(3KOJIOTUYECKOE), «MTHOBEHHOE» (TIOJIUILIONAN3aLUs, THOpuan3anus). JInuTenbHOCTh
ABOJIIOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIONMOHHON OMOJIOTMU B pa3pabOTKEe HayYHBIX METOJOB COXPAaHEHHUS
OuopazHooOpazusi. MUKpPOAIBOIIONMS W KOJIBOJIOLUS MMApa3sUTOB M HMX XO3S5EB.
Mexanusmbl (HOpMUPOBAHKS YCTOWYUBOCTH K aHTHOMOTHUKAM M CHOCOOBI OOpHOBI C
HEM.

JlemoHCcTpanumn

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u  cxembl: «MyTanmoHHass W3MEHUYMBOCTHY, «llomymnsimonHas
CTpyKTypa BuAa», «Cxema mnposiBieHus 3akoHa Xapau—BaiinOepra», «JlBmxyiue
CHJIBI 3BOJIOLUNY, «IKOJOTMYecKas HW30JUS MOMYyJsAUUNA CEeBAaHCKOM Qopenny,
«I"eorpaduueckast M30s1Us JTMCTBEHHUIIBI CUOMPCKON M JIMCTBEHHHMIIBI JAypCKOiD»,
«lTonynaMOHHBIE BOJIHBl YUCIEHHOCTH XHUIIHUKOB U XKEPTB», «CxemMa JelCTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbl OOpLOBI 3a cyliecTBoBaHUEY, «HIyCTpUanbHbII
Menanu3My», «JKuBble uckomaembiey, «IIOKpOBUTEIBCTBEHHAs! OKpacKa »KHWBOTHBIX),
«IIpenynpexnaromas oOKpacka >KUBOTHBIX», «®DU3HOJOTMYECKUE — aJanTalumny,
«IIpucnocoONeHHOCT, OpPraHU3MOB M €€ OTHOCHUTENbHOCTHY, «Kputepuu Bumay,
«Bunsr-nBoitnukm», «CTpykTypa Buma B mpupojae», «CrnocoObl BUI000pa30BaHUM,
«l"eorpaduueckoe Bu000pazoBaHuE TPEX BHUIOB JAHABIIICH», «IKOJIOTHYECKOE
BHU1I000pa3oBaHue BUAOB CUHHID, «llomummonnbl pactennity, «KamycTHO-peneuHbIn

TUOPUIY.
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O6opynoBanue: repbapuud pacTeHHil, KOJUIEKIUA HACEKOMBIX, 4yyena MTHIl U
3BEpei ¢ MpuUMEepamMH Pa3IMYHBIX MPUCIOCOOTICHUM, Yydeaa NTHUI] U 3BEpel pa3HBIX
BUJIOB, TrepOapuu pacTeHuid OJM3KUX BHUJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
crnoco0amu.

JladopaTropHasi pa6ora «BrIsBIIeHIE N3MEHYMBOCTH Y 0COOEH OTHOTO BUA.

JlaGopaTopnas pab6ora «lIpucnocoOieHusi opraHu3MOB U MX OTHOCUTEIbHAS
EJ1€CO00Pa3ZHOCTDY.

JlabopaTopnas pabora «CpaBHEeHUE BUI0B IO MOP(OJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLMSA U €€ pe3yJabTaThl

Metoapl u3ydeHus makpodsBosonuu. IlaneoHTonornuyeckre MeToabl U3y4EHUs
sBositonnu. Ilepexoapie GopMbl M PUIIOT€HETUYECKUE PSAIbl OPTaHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHus 3Boitonuu. CpaBHeHUE QIIOpHI U (payHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emund. BuapdHAEMHKH U
PEJMKTHI.

3M6pI/IOJ'IOFI/ILIeCKI/IC u CpaBHI/ITeHBHO-MOp(l)OJIOI‘I/I‘-ICCKI/Ie MCTOAbI H3YYCHHUA
3BOJIFOIINH. I'eneTnueckue MeExXaHU3MBI OBOJIIOOIHMKN OHTOI'CHC3a M IIOABJICHHA
OBOJJIIOIIMOHHBIX HOBIICCTB. ["'omoJiornuHbBIC U aHAJTOTUYHbBIC OpraHbI. Py,ZII/IMeHTapHBIe
OpraHbl )51 aTaBHU3MBbI. MOJ'IeKy.TIHpHO—FCHCTI/I‘IGCKI/IC, OMOXMMHYECKHE u
MATCMATHYCCKUC MCTOAbI U3YUCHUA 5BOJIIOIIUU. I'oMoJIOTHUHEIEC TEHHI. COBpeMeHHBIG
MCTOJbI TOCTPOCHUA (1)I/IJ'IOF€H€TI/I‘{€CKI/IX ACPCBLCB.

XpOMOCOMHBIG MyTalli1 1 3BOJIOONA TCHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TIpaBWja) 3BONIOUMH. [Ipunyun cmenvl QYHKYUL.
HeoOpatumocTs 3Bodtonmu. AnmantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLINH.

JdemoHcTpanuun

IToptpetsl: K. M. bap, A. O. KoBaneBckuit, ®. Mromiep, 3. ['ekkenb.

Tabmuiel 1 cxeMmbl: «DUIOTCHETHUYECKUM Psii JIOMIAAn», «APXEONTEPUKC,
«3Bepo3yOrle smepnl», «Creronedans», «Puanoduter», «CeMeHHBIC MAOPOTHUKNY,
«buoreorpaduueckue 30HbBI 3emum», «[lpehd KOHTHUHEHTOB», «PeNUKTHI»,
«HavanpHble cTaguy AIMOPUOHAIBHOTO PA3BUTHUS TO3BOHOYHBIX KUBOTHBIXY,
«'oMooruHbIE W aHAJOTWYHBIC  OpraHb», «PyaumeHTB», «ATaBU3MBIY,
«XpoMOCOMHBIC HAOOpHI 4YeJloBeKa M IMUMIaH3e», «lJ1aBHbBIE HampaBiECHUS
ABONTIOITUNY, «O0IIIHE 3aKOHOMEPHOCTH IBOJTFOITUNY.

OGopynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKM HMCKOMAEMBIX  OCTAaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYJAMEHTApPHBIX OPraHOB H
aTaBU3MOB, KOJIJICKIIUA HACEKOMBIX.
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Tema 4. IlpoucxoxneHue U pa3BuTHe ’KU3HA HA 3emuie

Hayunble ruUMOTE3bl MPOUCXOXKACHUS SKM3HM Ha 3emiie. AOUOreHe3 u
naHcrepmusi. JloHay4dHble NpPENCTABICHUS O 3apOXKICHUU >KU3HHU (KpPEalMOHHU3M).
['mriore3a MOCTOSSHHOTO CaMO3apOoXKICHUSA KWU3HUA U €€ OnpoBep:keHue omnbitamu O.
Penu, JI. Cnnannanmanm, JI. I[Tactepa. [IporcxoxaeHue xKu3HN U aCTPOOUOIIOTHS.

OcHoBHBIEC 3Tanbl HEOpPraHudeckou sBomtounu. IlnanerapHas (reojoruyueckas)
ABOJIIONMSA. XUMHUYECKasi HBOJIOIUS. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEIECTB U3
Heopranmdeckux. Ompir C. Mumrepa u I'. IOpu. OOGpa3oBanue TOJMMEPOB W3
MoHoMmepoB. KoarepBatHas runoteza A. M. Onapuna, runoreza nepBUYHOrO OyJboHA
Jlx. XonnelHa, reHetuyeckas runore3a I'. Mémnepa. Pubosumel (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emnu u metonbl €€ uzydeHud. Vckonaemble OpraHMYECKUE OCTATKH.
I'eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT W a0COJIIOTHAs TE€OXPOHOJOTHS.
I'eoxpoHOJIOrnyecKas Kaja: 30Hbl, 3pPbl, IEPUOIBI, JTIOXHU.

Hauvanbuble 3Tansl oprannyeckoi 3Boonuu. [losBIeHNE M 3BOMIONUS MEPBBIX
KJIETOK. DBOJIIOIMA MeTabon3Ma. Bo3HUKHOBEHHE TIEpBBIX IKOcHCcTeM. COBpeMEHHBIE
MUKpPOOHBIE OMOTIEHKH KaK aHAJIOT MEPBhIX Ha 3eMJie COOOIIECTB.

Crpomaronutsl. [IpokapuoTsl 1 3yKapHOTHI.

[IpoucxoxneHue 3SyKapuoT (CHUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE
BUPYCOB. [[pOHMCXO0XKIEHNE MHOTOKIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl HYBOJIONUHM BBICIIUX pacTeHuid. OCHOBHBIE apoMop]o3bl
pactenuid. Beixon pacrenuit Ha cymy. [losiBieHue CiOpOBBIX PaCTEHUN U 3aBOCBAHUE
umu cymu. CemeHHble pacteHus. [IponcxoxieHne IBETKOBbIX PACTCHHUIA.

OcHOBHBIE DTambl JBOJIOIUK KUBOTHOTO Mupa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Benpackas ¢dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tumnoB. [lepBbie XOpaoBbIE >KUBOTHBIE. JKH3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentuwinuid. [IporucxoxaeHne MISKOMUTAIONIMX U MTHII.
[Tpuntun ximoueBoro apomopdo3a. OcBoeHrHe OECIO3BOHOYHBIMU U TI0O3BOHOYHBIMU
KUBOTHBIMH CYIIIH.

PazBuTHe )xHU3HU Ha 3eMiie IO dpaM U MEepHOJiaM: apXxei, MPOTepo30il, Maeo30u,
Me3030M, KaiH030i. OO0uas XapakTepucTHUKa KIMMaTa M T'eOJIOTMYECKUX MPOLECCOB.
[TosiBeHne u paclBET XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €T0 YCIOBUS U
BJIMSTHUE HA Ta30BBIM COCTAaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUS — 3KOJOTMYECKHE KpPU3UCHI mpouuioro. [IpuuuHbl u
CIEACTBUSI MacCCOBBIX BbIMHpaHUl. COBpPEMEHHBIH SKOJOTMYECKUN KPHU3ZHUC, E€ro
ocobenHoctH. [Ipobrema coxpaneHust 6nopazHooOpas3us Ha 3emiie.
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CoBpeMeHHass cucteMa opranuueckoro wmupa. [lpuHnunel kiaccudukauuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. . Meunukos, A. W.
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Tabnumer u cxembl: «Cxema ombita @. Penn», «Cxema omnbita JI. Ilactepa mo
U3YYEHUIO CaM03apoKIeHUs KkU3Hn», «Cxema onsita C. Mumiepa, I'. FOpu», «Ortamnbl
HEOPraHWYECKON 3BOJIOIUNY, «l'€oXpoHOJorHYecKkas mkana», «HayanpHble 3Tamnbl
OpraHuyecKoil 3Bomionun», «Cxema oOpa3oBaHHs IYKApUOT MyTEM CHUMOUOTEHE3a,
«Cucrema xuBod mpupoas», «CTpoeHue Bupycay, «ApoMopdo3bl PpacTEHUID,
«Punnoputey, «OAHOKIETOUYHBIE BOJIOPOCHN», «MHOTOKIETOUYHBIE BOJOPOCIH,
«Mxn», «llanmopotHukm», «l'ogoceMeHHbIe pacTeHus», «Opranbl IBETKOBBIX
pacteHui», «Cxema pa3BUTUSL MKUBOTHOTO MHUPA», «ApOMOpP(HO3bl KUBOTHBIX,
«IIpocreiimme», «Kumeunononoctueie», «Ilmockue uepBm», «HUiIeHHCTOHOTHEY,
«Pp10BI», «3eMHOBONHBIEY, «lIpecMmbikatommecs», «IITuipny, «MIleKOTUTAIOMINEY,
«Pa3BUTHE XU3HU B apXEUCKOM 3pey», «Pa3BUTHE XU3HU B IIPOTEPO3OKMCKOU 3pey,
«Pa3BuTHE XMW3HU B NAJIECO30MCKOM 3pe», «Pa3BUTHE KU3HH B ME3030MCKOM 3peEy,
«Pa3BuTHe XHM3HM B KaWHO30MCKOM 3pe», «CoBpeMEHHas CHCTEMa OPraHMYeCKOro
MUPaY.

OGopynoBanue: repOapuu  pacTEHUM  Pa3IMYHBIX  OTAEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXKHBIE IPENaparbl >KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKLUHU
WUTJI0KOKHUX, CKEJETHl MO3BOHOYHBIX XMBOTHBIX, Uyyesia NTULl U 3BEPEH, KOJUIEKLIHUH
OKaMEHEJIOCTEHW, II0JE3HBIX HMCKOMAEMBIX, MYJSDKM  OPraHMYECKHMX  OCTATKOB
OpPraHU3MOB.

Bupryanbnas jgadopatopHass padora «MojaenupoBaHnue onbiToB Musnepa—
HOpu 1o m3yuyeHnto abMOTEHHOTO CHMHTE3a OPraHUYECKUX COCAMHEHUMN B MEPBUYHOMN
atMocdepe».

JlabopaTopHas padora «/3ydyeHue u ONMCaHUE UCKOIMIAEMBbIX OCTATKOB JIPEBHUX
OpraHu3MOB).

IpakTuyeckas padora «/3yueHue ocOOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OTJZIETIOBY.

IIpakTnueckass padora «l3yueHue 0COOCHHOCTEH CTPOCHHS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHue yeaoBeka — aHTponorene3 Pasaensl u

3aJ]a4¥ aHTPOIOJOTMU. MeTOoIbl aHTPOIIOJOT U H.

CraHoBieHUE TPEACTABICHU O TMPOUCXOKIACHUU YeEJIOBEKa. PenuruosHble
BO33peHUsl. COBpEMEHHbBIC HAYUYHbIE TEOPHH.
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CX0ncTBO 4enoBeKa € KUBOTHBIMU. (CHCTEMAaTHYECKOE IIOJIOKEHHE YEJIOBEKA.
CBuIeTENbCTBA CXOJ/ICTBA YEJIOBEKA C JKUBOTHBIMU: CPAaBHUTEIBHOMOP(HOIOTUYECKHE,
AMOpHUOJIOTUYECKUE, (PUZNOIIOT0-OMOXUMHUYECKHE, TOBeieHYecKue. OTINYMs YenoBeKa
OT KUBOTHBIX. [IpIMOX0KI€HNE U KOMIUIEKC CBSI3AHHBIX C HUM NPHU3HAKOB. Pa3ButHe
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIbHOU CHCTEMBI.

JBuxymue cuibl ((pakToppl) aHTpPONOreHe3a: OUOJIOTUYECKUE, COLUAJIbHBIE.
CooTHolieHre OMOTOTMYECKUX U COIIMANIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpomnoreHe3a. PaHHMe uyenoBekooOpa3Hble 00€3bsHBI
(IpOKOHCYNBI) U paHHHE MOHTUJBI — OOIIME MPEAKH YeJIOBEKOOOpa3HBIX 00€3bsH U
MoJel. ABCTPAJIONUTEKW — JABYHOTME MpEAKU Jtoaed. YenoBeK yMesblid, MepBbIe
U3TOTOBJICHUS OPYIHUH Tpyaa. YenoBek NMPAMOXOMAIIMN U MEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. Yenosek reinenb0eprckuii — oOMuMi MpeAoK HEaHAEPTAIbCKOro
YeJIOBEKa M 4YeJIOBEKa pa3yMHOro. YelloBeK HEaHAEPTAIbCKUM KaK BHJ JIFOJEH
XOJIOOHOTO KiauMara. YenoBek pa3yMHbIN COBPEMEHHOTO THIIA, IEHUCOBCKUM YEIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npejenaMu Adpuku. [laneoreneruka u najieoreHOMHKa.

OBOJIIOLMSI COBPEMEHHOTO YeNoBeKa. ECTeCTBEHHBI OTOOpP B MOMYJISALMIX
yesoBeka. MyTallMOHHBIN nponecce U noaumopdusM. IlonynsunoHHble BOJTHBL, Apeild
I€HOB, MUTpalus U «3(PQPEeKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. Ilomstue o pace. bonpmme pacel:  €BpOINEOWIHAA
(eBpasmiickas), aBcTpajgo-HETrpouHasl (IKBATOpHAJIbHASI), MOHTOJOUIHAs (a3UaTCKO-
amepukaHckas). Bpemss W myTH pacceneHds yenoBeka Mo IuiaHeTe. EQMHCTBO
yenoBeuecknx pac. Hayunas HecocrosiTenbHOCTh pacuszma. lIpucnocoOiaeHHOCTh
YeJIOBEeKa K Pa3HbIM YCIOBUAM OKpY Karouleil cpenbl. BinusiHue reorpaduueckoii cpesl
u aperida renoB Ha MOP(DOJIOTHIO U (PUUOJIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METO/IbI B (pU3NUYeCKOr (OMOJOTHYECKOM) aHTPOTIOJIOTHH.
OBOJIFOLIMOHHAsA AHTPOMNOJIOTHS WM MMAJICOAHTPONOJIOTUS YEJIOBEUYECKUX TOITYJISLIHMN.
broconuansHble HCCAEA0BaHNS IPUPOJIBI YETOBEKA.

HccnegoBanue K03BOMOLMHU OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. dapsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabmuielr U cxembl: «MeTobl aHTPOIONOTHNY», «['OJIOBHOM MO3r YeIoBEKay,
«YenoBekooOpa3Hble 00e3bsiHBbI», «CKeNneT 4YenoBeKa M CKEJNeT IIMMIIAH3e»,
«PynuMeHTBl M aTaBU3MbD», «J[BHKYIIME CHUIIBI AHTPONOIEHE3a», «IBOIIOLHUOHHOE
IIPEBO YEJI0OBEKAY, «ABCTpaNIONUTEK, «Yenosek YMEIIBII, «Yenosek
npsaMoxoadamuiy, «Jlenucockuii yenoBek» «Heanpepranbus»y, «KpomMaHbOHLBD,
«IIpenku yenoBeka», «Tarnbl IBOJIOLUN YETOBEKA», «Packl yelmoBekay.

O6opynoBanue: MyJIsKM OKaMEHEJIOCTEH, MPEIMETOB MAaTepUaIbHON KYyJIbTYpbl
MPEIKOB 4YeloBeKa, pernpoaykuuu (pororpaduu) KapTuH ¢ MHUGPOIOTUYECKUMHU U
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OMOJICICKUMHU ~ CIO)K€TaMU  TIPOUCXOXKJCHUS YejoBeKa, Qotorpadun HaXOIOK
HCKOMIAaeMBbIX OCTAaTKOB YeEJIOBEKa, CKEJEeT YeloBeKa, MOJENb dYepera 4YeloBeKa U
gyeperna IMIMMIIaH3e, MOJENIb KHUCTH YeJOBeKa W KHUCTH IIUMIIaH3e, MOJEIUA Topca
MPEJIKOB YEIIOBEKA.

JlabopaTopnas padora «/3yuenne ocoOeHHOCTEH CTPOCHHUS CKEJIEeTa YeoBeKa,
CBSA3aHHBIX C IPSIMOXO0XKICHHEM.

HpaKTI/I‘leCKaﬂ pa60Ta ((I/I?)YLICHI/IC AKOJIOTUYECCKMX aJalTalui 4EJIOBEKa.

Tema 6. IKk010rus — HAyKa 0 B3aUMOOTHOIIIEHUSAX OPTraHU3MOB U
HAOPTaHU3MEHHBIX CUCTEM C OKpY:Kalole cpenoi

3apokIeHne U pa3BUTHE dKoJioruu B Tpyaax A. I'ymbonbsara, K. @. Pynse, H. A.
Cesepuona, J. I'ekkensa, A. Tencin, B. H. CykauéBa. Pa3nensl u 3a1a4n SKOJIOTHHU.
CBs13b DKOJIOTHUH C IPYTUMU HAyKaMH.

MeTtonb! axonorun. [ToneBbie HaOMIOIEHNSA. DKCIIEPUMEHTHI B 9KOJIOTHU:

OpUpoAHble U  JiabopaTopHble. MoJenupoBaHue B HIKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBIH.

3HaueHUE  HSKOJIOTMYECKMX  3HAHUM i1 4YeJIOBEKa.  DJKOJIOTMYECKOE
MHUPOBO33pEHHE KaK OCHOBAa CBA3CH uyesioBedecTBa ¢ mpupoaoirl. dopmupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbhl U SKOJOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Hoptpetsi: A. I'ymGonsar, K. @. Pynse, H. A. Ceepuon, J. I'ekkenb, A.
Tenciu, B. H. Cykaués.

Tabmumel u cxeMmbl: «Pa3nensl skojorum», «MeTonpl sKkojiorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPebD».

JlabopaTopHas padora «/3yueHrne METOq0B SKOJIOTUUECKUX UCCIEAOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Okosiornueckre (QakTopbl M 3aKOHOMEPHOCTHM MX AeiicTBusa. Knaccuduxanus
AKOJIOTUYECKUX (HhAaKTOPOB: abOMOTHYECKHE, OMOTHYECKHe, aHTpornoreHHsle. OOiue
3aKOHOMEPHOCTH JeHCTBUA H3Kosorndeckux ¢akropoB. I[IpaBuno munumyma (K.
[Mnpenrens, 1. Jlubux). TomepaHTHOCTh. IBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Ab6uotnueckue Qakropel. CBeT Kak sKojoruyeckuii daxkrtop. [eficTBue pa3HbIX
YYaCTKOB COJHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUN U
’KUBOTHBIX MO0 OTHOLIEHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. POTONEPUOAU3M.

Temneparypa kak »dkojorudyeckuid (akrop. JlelicTBue Ttemmeparypbl Ha
opraHu3Msbl. [IOMKWJIOTEpPMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
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Brnaxnocts kak akojoruueckuid  (akrop. IlpucnmocoOneHust pacteHud K
noJiIepKaHUIo0 BoAHOTO Oananca. Kimaccudukamusi pacTeHHi M0 OTHOIICHUIO K BOJIE.
[Tpucnoco6eHus )KUBOTHBIX K M3MEHEHHIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHMsI OpraHM3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, IOYBEHHas,
rIIyOMHHAs IIOATIOYBEHHAS, BHYTPUOPTaHU3MEHHAS. PU3NKO-XUMUAYECKUE
OCOOEHHOCTH cpesl 0OuTaHus opraHu3MoB. IIpucrnoco6nenns opraHu3MoB K JKU3HU B
pa3HbIX cpeaax.

buonornyeckue putMbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHbIE
putMel. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HH.

XKuznennsie popmbl opranusmoB. [lonstre o >xu3zHeHHON ¢dopme. Ku3HeHHbIE
(GopMBbl pacTeHMil: JepeBbsl, KYCTapHHUKH, KYCTApHWUYKH, MHOTOJICTHHE TpPAaBhbl,
oJlHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI >KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI,
a’poOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasza KU3HHU.

buotnueckue ¢akropbl. Buabl OMOTHYECKHX B3aMMOJAEWUCTBUM: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOMO3 U ero ¢opmel. I[lapasutusm, koomepauus, MyTyalau3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxJIEOHUYECTBO). Hetpoduueckue
B3auMozeicTBus (Tonmyeckue, popuyeckue, padbpuueckue). 3HaueHHEe OUOTHUECKUX
B3aUMOJICMCTBUI JI1 CYIIECTBOBAaHUS OpPraHu3MOB B cpeae obutanus. [lpuHimn
KOHKYPEHTHOT'O UCKJIFOYECHHUS.

JdemoHcTpanuun

Tabmumbslt 1 cxeMmbl:  «OKosnoruyeckue (akTopbl», «CBETOBOM  CHEKTPY,
«OKOJIOTUYECKHUE TPYMIbl >KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeminoKkpoBHbIC
KUBOTHBIE», «XOJIOJMHOKPOBHBIE JKMUBOTHBIE», «DU3MONIOrMYECKUE aJalTaluu
KUBOTHBIX», «Cpenpl 0oOWTaHUS  OpPraHU3MOB», «buomOrMyeckue pUTMBDY,
«Kuznennoie Gopmbl pacTeHui», «KuzHeHHbIE (HOPMBI KUBOTHBIX», «IKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO JIECA», « DKOCUCTEMA XBOMHOTO Jiecay, «Llenu nuranus»,
«XUIHUYECTBOY, «ITapazutnuzmy», «KoHKypeHIu», «CumoOmn03»,
«KomMmeHcanusmy.

O6opynoBanue: TepOapuM pPaCTeHUd € SKUBOTHBIX, NPHUCIIOCOOJICHHBIX K
BJIMSIHUIO  PA3JIMYHBIX  JKOJOTUYECKHX (PAKTOpOB, TepOapuu  CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHUM, CBETONIOOUBBIE, TEHEIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIE DPACTCHHS, TepOapuyd W KOJUICKIIUU TETUIONIOOUBHIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAaCTEHUW, 4ydesla NTUI[ U 3Beped, repdbapuu
pacTeHul, OTHOCSMMXCA K TurpoduraMm, kcepoduram, me3opuTaM, KOMHATHBIC
pacTeHusi NaHHBIX TPYII, KOJJICKIHUHU >KHUBOTHBIX, OOMTAIOMIMX B pa3HbIX cpeaax,
repOapu ¥  KOJUIGKIIMM PACTeHWH W  KUBOTHBIX, OOJQJalOmUX 4YepTaMu
OPUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCJIOBUM JKU3HU, repOapuu
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KOJIJICKIINHN paCTeHI/Iﬁ N JKHMBOTHBIX Pa3JIUMYHBIX JKHU3HCHHBIX q)OpM, KOJIJICKII WU
JKUBOTHBIX, YHACTBYIOIIHUX B PA3JIMIHBIX OMOTHYECKUX BSaHMOHGﬁCTBHHX.

JlabopaTropnasi pa6ota «BrIsiBIeHHE PUCTIOCOOJICHUI OPTaHU3MOB K BIIUSHUIO
CBETA.

JlaGopaTopHas padora «BplsBieHHE NpUCTOCOOIEHUN OPraHU3MOB K BIIMSIHUIO
TEMIIEPATYPBI».

JlaboparopHasi pa6ota «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM U3 Pa3HbIX
MeCT OOUTaHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUYECKUE XapaKTEPUCTUKKU mnomyssinuu. [lonmynsamus kak Ouojoruyeckas
cuctemMa. Ponb HeogHOpOAHOCTU cpefbl, (HU3MYECKUX OapbepoB U OCOOEHHOCTEM
Ouosioruu BUIOB B (HOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIMYJISIIAM.
OcHOBHBIE MMOKA3aTeNN MOMYJISIUN: YACIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALIUSL.

DKoyioruyeckass CTpykTypa nonyiaanuu. OneHKa 4YUCIEHHOCTH MOMYJISIIUU.
JluHaMyKa TONyJALUUM W €€ perysiuusa. DbHOTHYEeCKUI NOTeHIMal MOIMYJISLNHN.
MopaenupoBaHue IWHAMUKH TOMyJsinud. KpuBble pocTa YHCICHHOCTH MOMYJISAINH.
KpuBble BbDKMBaHUA. Perynsuus 4YHCICHHOCTH TMOMYJSLUMA: poyib  (DaKTOpOB,
3aBUCSIIMX U HE 3aBUCSIIMX OT TUIOTHOCTU. DKOJOTHUUECKUE CTpaTeruu BUao0B (r- u K-
CTpaTEeruu).

[lonsitTue 00 »sKojOrMyeckoM Hume BuAa. Mecroobutanue. MHoOromepHas
MoJenb 3Kkosornueckor Humm Jx.M. XaTtumHcona. Pa3Mepbl 3KOJIOrMYECKON HUILIN.
[ToreHuuanbHasg U peaIM30BaHHAS HUILIN.

Bun xak cucrema nomynamuid. Apeanbl BHUAOB. BuAbl U MX KU3HCHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPAIMI KUBOTHBIX. bHOJOrHYecKrne MHBAa3UU
YyKEpOJHBIX BUIOB.

JemoHcTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuiel W cXeMmbl:  «OIKOJOTHMYECKHUE  XAPAKTEPUCTUKHU  MOMYJISIIHI,
«ITpocTpaHCcTBEHHasA CTPYKTypa NMOMysiuumn», «Bo3pacTHble MUpaMuIbl MOMYJISALIUN,
«CKOpOCTh 3acesieHUs TOBEPXHOCTH 3eMJIM Pa3IUYHBIMU OpraHuzMamu», «Mojeinb
skoJiorndeckor Humu JIx. M. XatauHconay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JlaboparopHnasi pabora «IIpucnocoOneHus ceMsH PaCTCHHI K pacCEeICHUION.

Tema 9. Jkon0rust coodmEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmectBa opranu3sMoB. buoneHo3 u ero crpykrypa. CBs3M MexIy
OopraHu3mMamu B OMOIIEHO3E.
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Dkocuctema Kak oTkpbitas cucteMa (A. k. Tencnn). @yHKIMOHAIbHBIE OJIOKU
OpPraHU3MOB B 3KOCHCTEME: MPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpodudeckue
ypoBHU. Tpoduyeckue nenu u cetu. Abuorrueckue 0710ku 3kocucTeM. [10uBbI U MBI
B 3KocucTeMax. KpyroBopoT BEIECTB ¥ NOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTelu 3KOCHCTeMbl. bruomacca M mpoaykuus. DKOJIOTHYECKUE
MMpaMUbl YUCEN, OMOMACChl U SHEPTUU.

Junamuxka osxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM U UX NMPUYUHBI. AHTPONOT€HHbIE BO3JAEHCTBUS HA CYKIECCHH.
KimmakcHoe cooOuiectBo. bropazHooOpa3ne M MOJHOTa KPYyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOIECTB.

[IpupoaHble 3KOCHUCTEMBI. JKOCUCmEMbl 03€p U peK. IKocucmemvl Mopeu U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE IKOCUCTEMBL. Arpo3dkocuctema. ArpoueHos. Paznuuus mexny
AHTPOTIOTEHHBIMU U PUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponackas diiopa u
dayna. CuHaHTpomu3alus TOpoACKON ¢ayHbl. buosormueckoe W XO3sIMCTBEHHOE
3HAYEHHUE arpO3IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBHI OpPraHU3MOB B
IKocUCTEMAX. Poib Kackaonoz2o 3¢ghghexma u 8u008-30upuramopos (Kiouesvix 6uoos)
8 yHnkyuonuposanuu skocucmem. IlepeHOC HEPrUM U BEIIECTB MEXKIY CMEKHBIMU
OKOCUCTEMaMH. Y CTOWYHMBOCTh OPTraHU3MOB, MOIYJSALUNA W DKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JAECHCTBUM.

Mexanuzmbl 6030elicmeusi 3a2psA3HeHUll PA3HLIX MUN08 HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJI0SUYECKO20
HOpMUPOBAHUSL  AHMPONO2EHHO20  8030elicmeus. MeTononoruss MOHMTOPUHIA
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JdemoHcTpanuun

[Toptpert: A. JIx. Tencnn.

Tabmuis! u CXEMBI: «CrtpykTypa OunoIIeHO3aY, «JKocucremMa
IIMPOKOJUCTBEHHOTO Jieca», «IKOCHUCTEMA XBOMHOTO Jjeca», «DyHKIMOHAIbHBIC
IpyIIbl OPraHu3MOB B 3KOcUcTeMe», «KpyroBopor BemiecTB B skocucreMey, «llenu
nutaHus  (macTOuImHasi, JCTPUTHAA)», «IKOJOTHYECKas MHUpaMuia  YHUCEIy,
«IJKoJornyeckas MnupaMuja OHOMACCh», «IJKOJOTHYECKas NUPAMHAA SHEPTUN»,
«O6pazoBanne Oosotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca TOCHE
noxapa», «JKOCHCTEMA 03epa», «ArporeHos», «KpyroBopoT BeleCTB U MNOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctemy.
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O6opynoBanue: repdbapuu pacTeHHM, KOJUIEKIMM HACEKOMBIX, Yydesa MTUIl U
3Bepel, repdapuu KyJIbTYpPHBIX M JUKOPACTYIIUX PACTEHUU, aKBapuyM KakK MOJIEIb
SKOCHCTEMBI.

IIpakTuyeckas padora «3yueHue u onvucanue ypO03KOCUCTEMBD.

JlaGopaTtopnass pabora «l3yueHue pa3zHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKcKypeust «ODKCKypcHs B THUIHMYHBIN OHWOTreoneHo3 (B AyOpaBy, OEpesHsK,
€JIbHUK, HA CYXO/I0JIbHBIA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKekypeust «IKCKypcus B arpodkocucteMy (Ha IMoJ€ WM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocpepa — oOmemnanerapuas o6Oosouka 3eMiid, T/€ CYIIECTBYET WU
CyllleCTBOBaJia *U3Hb. Pa3BuTue mnpeacraBieHuii o 6uocdepe B Tpymax . 3rocca.
VYuenue B. U. Bepuanckoro o ouochepe. Ob6nactu 6uochepsl u e€ cocrap. KuBoe
BEILIECTBO OMOC(EPBI U ero PyHKIUU.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouocdepsl. OcobeHHOCTH OHOchepbl Kak
rio0anbHON 3KOcUCTEMBI. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEILIECTB U OMOreOXMMHUYECKHE LHUKIbI (yriepoaa, a3oTa). PUTMUYHOCTD SIBIECHUUN B
ouocdepe.

3onanbHOCTH Ouochepsl. [Tonsitue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIE JIeCa, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIE Ji€Ca, CTENH, CABAHHBI, ITyCTHIHM,
TPOIHUYECKHE JIeca, BEICOKOTOphs. Kiumar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB
CYIIIH.

CtpykTypa U (DYHKIUSI KUBBIX CHCTEM, OIlEHKA UX PECYpCHOTO MOTEHIMAlla U
onocdepHbIX PYHKIUIA.

JlemoHCcTpanumn

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuubr u cxemsl: «['eocdepnr 3emnm», «KpyroBopor azora B TPHUPOICH,
«KpyroBopoT yriepoga B Tmpupone», «KpyroBopor Kuciopojga B HPUPOIEH,
«KpyroBopoT Bojibl B ipupoae», «OCHOBHBIE OMOMBI cymmy, «KimMmatnueckue mosica
3emnn», «Tynapay, «Taiira», «CmemanHsblii Jecy, «IIIMPOKOTMCTBEHHBIA JECH,
«Crenby, «CaBanHay, «IlycTeiHm Y, « TponMYecKHil Jiecy.

O6opynoBanue: repdapuu pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesntoBek u OKpy:xawIIas cpeaa

DKOoJIOTHYeCKUEe KPU3UCHI U UX NpuunHbl. Bo3nelicTBue dyenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYIIHOM cpenbl. OxpaHa BO3ayXa. 3arps3HEHUE BOJHOUN CpEIbI.
Oxpana BOAHBIX pecypcoB. Pazpyimienne mnouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHnenue kimmara.
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AHTpONOreHHOE BO3/CHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. Oxpana
pPacTUTENBHOTO W SKMBOTHOTO MHpa. OCHOBHBIE MPHUHIMIIBI OXPaHbl MPUPOIBIL.
Kpacubie kHuru. OcobOo oxpansiempie mnpuponanbie Tepputopun  (OOIIT).
Boranndeckue capl ¥ 300J0THUYECKHE MTAPKH.

OcCHOBHbIE TPHUHIHUIIBI YCTOMYMBOTO pAa3BUTUS YEJIOBEYECTBA M MPUPO/IBL
PannonanbHOE€ MPUPOIOINOIB30BAHUE U COXPAHEHUE OMOJIOTMYECKOro pa3sHOOOpa3us
3emnu. OOmme  3aKOHOMEPHOCTH  TJIOOAIbHBIX  DKOJIOTUYECKUX  KPHU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3BuTHE METO/I0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX MPOLIECCOB.
Cucmemnvie uccneoosanus nepexooa K pecypcocbepezarowell u
KOHKYPEeHmMOCnocobHou 3Hepeemuke. buonocuyeckoe pasnoobpaszue u Ouopecypchwi.
Hayuonanvuvle  ungpopmayuonnsvie  cucmemvl, obecneuusarowjue 00Cmyn K
ungopmayuu nO  COCMOAHUIO  OMOENbHLIX  6Uu008 U  3IKkocucmem. (OCHOBbL
aKOpeadurumayuu SKocucmem u cnocobvos 6opvovL ¢ HUONOBPEIHCOECHUAMU.
Pexoncmpykyus mopckux u HazemMHwIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuupbl U cxeMbl: «3arps3HEHHE aTMoc(epbl», «3arpsi3HeHue ruapochepo,
«3arpsizHeHue mouBbl», «I[lapHukoBbiil 3ddexT», «Oco00 oxpaHseMble MPUPOJIHBIC
TeppUTOpUN», «MOJenu yrnpaBisieMOro MUpay.

O6GopynoBanue: gotorpadun OXpaHseMbIX PACTCHUN M KUBOTHBIX KpacHOW KHUTH
Poccutickon ®enepanuu, KpacHol KHATH peruoHa.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K  pe3yibTaTaM OCBOCHHUSA
oOyJaronMMucs MOporpaMM  CpelHero  oOmiero  o0pa3oBaHMs:  JIMYHOCTHBIE,
METANpPEIMETHBIE U IIPEIMETHBIE.

B cTpykType JAMUYHOCTHBIX pPe3yJbTaTOB OCBOCHHS MPOrpaMMbl MO OHUOIOTHU
BBIJICJICHBI CJIEYIOLIME COCTABJISIONIME: OCO3HAHUE OOYYaroUUMMHUCA POCCUICKOMN
IPAXKIAHCKON MACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOTIPEICNICHUIO, Haludue Momusayuu K 00y4eHUI0 OUOJIOTHUH, YeleHaAnpasieHHoe
paseumue BHYTPEHHUX YOEXKICHU JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW WU
UCTOPUYECKUX TPAIUMLUUNA pa3BUTHS OWUOJOTHYECKOTO 3HAHUS, 2O0MOBHOCMb U
cnocodoHocmb 00YYaIOIMXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATEIHOCTH LEHHOCTHO-
CMBICJIOBBIMU yYCTaHOBKAMHU, MPUCYUIMMH CHCTEME OHMOJOTHYECKOro 00pa3oBaHus,
Hanuuue npagoCco3Hanusi KOJIOTHUYECKON KYyJIbTYpbl, CHOCOOHOCMU Cmasums TENH U
CTPOUTH )KU3HEHHBIC I1JIaHbI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS NMPOTPAMMbl MO OMOJIOTMU JOCTUTAIOTCS B
€AMHCTBE Yy4eOHOM UM BOCHUTATENbHOW JIEATETbHOCTH B  COOTBETCTBUU C
TPAAULIMOHHBIMA  POCCUWCKHUMH  COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U
JyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMU, NPUHATHIMA B OOIIECTBE NpaBUJIaMU U
HOpMaMU MOBEACHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIO3HaHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHs, PA3BUTHs BHYTPEHHEN MO3ULUN JUYHOCTH, TATPUOTU3MA U YBAXKECHUS
K 3aKOHY M IIPaBOIOPSAKY, YEIOBEKY TpyAa M CTAapLIEMy ITOKOJEHHIO, B3aUMHOIO
YBaXXEHUs, OEPEeKHOr0 OTHOLIEHUS K KyJbTYPHOMY HAcleIUIi0 M TpagulusM
MHOTOHAllMOHAJIBbHOrO Hapoaa Poccuiickor denepanuu, MpUpPOAE M OKPYXKarolIeh
cpexe.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI YUeOHOro mpeaMera «bHONOrus» AOHKHBI
OTpaXaTb TOTOBHOCTh M  CIIOCOOHOCTH  OOYYaOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUH, MO3UTUBHBIX  BHYTPEHHUX  YOEXKICHHA, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCUICKOTO OOIIECTBA, PaCIIUPEHUE KU3HEHHOTO OMbITa
W onblTa JEATEJIBHOCTH B MPOLECCE pealu3alldd OCHOBHBIX HaIpaBICHUU
BOCIIUTATEIBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxmaHckoro BOCHHTAHHA: CHOPMHUPOBAHHOCTH TPAXKITAHCKOW IMO3UIIUN
00ydJaromerocs Kak akTUBHOTO H
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OTBETCTBEHHOTO 4JIEHA POCCUMUCKOro 00IECTBA; OCOZHAHUE CBOMX KOHCTHUTYLIHOHHBIX
paB U 00A3aHHOCTEH, yBaXKEHUE 3aKOHA
Y MPABONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AESITENBHOCTU MPHU CO3JaHUU y4eOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATEIbHBIX 33]1a4, BHIIIOTHEHUH OUOJOTUUECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEIEATH COOCTBEHHYIO MO3UIINIO MO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOW XU3HU U OOBACHATH €€; yMEHHE YYUThIBaTh B CBOHUX
JNEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS JIIOACH C pa3HbIMU
yOEXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TMOJIOKEHUEM; TOTOBHOCTh
K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YUYECOHBIX, TO3HABATEIBHBIX
Y UCCJIEN0BATENIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOLIECHHS! K MHEHUIO OIIIOHEHTOB IIPU
00CYX/IEHHMH CIIOPHBIX BOINPOCOB OHMOJOTMYECKOTO COJIEpKaHUsS; TOTOBHOCTh K
TYMaHUTapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKJAHCKOW HIEHTUYHOCTU, MATPUOTH3MA,
YBOXXEHHSI K CBOEMY HaApoJly, YyBCTBa OTBETCTBEHHOCTH Tiepesl PonHoM, ropaocTu 3a
CBOM Kpau, cBOw PoauHy, CBOM $3bIK M KYJbTYpY, IPOLLIOE U HACTOAILICE
MHOTOHAIlMOHAJIBHOIO Hapoaa PoccnH; LEHHOCTHOE OTHOLIEHWE K HPHUPOJHOMY
HACJIEUIO U MaMSATHUKAM MPUPOJBIL,

JIOCTHXEHUSIM Poccn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE; CIOCOOHOCTh
OIICHUBATh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHWE M pa3BUTHE OWOJIOTHH,
MOHUMAaHUS 3HAYEHUSI OUOJIOTUHU B TTO3HAHUM 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa; UAcitHas YOk AEHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3aIlUTEe
OreuecTBa,

OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) JTYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:
OCO3HAaHME JTyXOBHBIX IICHHOCTEH POCCHMCKOro Hapojaa; chOpPpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, JTHUYCCKOTO TIOBEACHHS; CIOCOOHOCTH OIICHHUBATH
CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHUS,

OPUEHTUPYACH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU; OCO3HAHUE JIUYHOT'O
BKJIajla B MOCTPOCHUE YCTOMYMBOrO OyAyIEero; OTBETCTBEHHOE OTHOIIEHUE K CBOUM
pOIUTENSAM, CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO MPHUHATHS [EHHOCTEU
CEMENHOM )XU3HHU B COOTBETCTBUM C TpaauLIMsIMU HaponoB Poccuu;
4) ICTETUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUI; TOHUMAaHHE

AMOIMOHAIBHOTO BO3JICMCTBUS KUBOU MPUPOIBI U €€ IEHHOCTHU; TOTOBHOCTH K

CaMOBBIPAXKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE
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IPOSIBIISATh KAYECTBA TBOPUECKON JTUYHOCTH;
5) (puznyeckoro BocnuTanus, OpMHUPOBAHHUSA KYJIbTYPHhI
310POBbS ¥ IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MMOHMMAaHUE W peanu3alusl 3I0pOBOro U 0e30macHoro odpasa *Ku3HU (370pPOBOE
NUTaHUE, COOIIOJEHUE TUTMEHUYECKUX TPABWI U HOPM, COAJTaHCUPOBAHHBIA PEXUM
3aHATUM W OT/AbIXa, peryisipHas  (u3uyeckas  aKTUBHOCTb), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3NYECKOMY H
NICUXUYECKOMY 3/I0POBBIO; IMOHMMAaHUE LIEHHOCTH TMPABUJI HWHIWBUAYAJIBHOTO U
KOJUIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CHUTYallUsX, YTPOKAIOIIUX 3JI0POBBI0 W KU3HH JIIOJCH;

OCO3HaHMUE MOCIEACTBUN U HENPUSTHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPYAOBOI'0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPyAY, OCO3HAaHUE IIEHHOCTHM MAacTepCTBa, TPYAOII00UE;
FOTOBHOCTh K AKTUBHOM  JICSTEIBHOCTHM  TEXHOJIOTUYECKOM W COUHAIBHOMU
HaIpaBJIE€HHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATb M CaMOCTOSITENIBHO
BBIMIOJIHATh TAKYIO J€ATEIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam MpodheccuoHaNbHON
NEeSATEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOp Oynyuied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI; TOTOBHOCTb M CIOCOOHOCTH K
00pa30BaHMIO U CaMOOOPA30BAHUIO HA
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIMTAHUSA :

HKOJIOTMUYECKHU eIecCO00pa3HOE OTHOIICHHE K IPUPO/IE KAK UICTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBAaHHS; MTOBBIIICHHE YPOBHS dKOJIOTMYECKON KYJIbTYpPHI:
NpUOOpPETEHUE ONbITa IUIAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX
NOCNEACTBUA JUIsl OKpY’Karollell Cpelpl; OCO3HAHUE TJI00albHOrO —Xapakrepa
AKOJIOTMYECKUX MPOOJIEM U MyTEH UX
pelIeHus; CIOoCOOHOCTh MCHOJIb30BaTh MPUOOpPETaeMble NPHU HM3YYEHUH OHOJOTUU
3HaHWA M YMEHHUS TPU pELIEHUH NpoOJieM, CBA3aHHBIX C PaLUOHAIBHBIM
IPUPOAOIIOIB30BaHUEM (COONIOICHHE MPABWII MOBEICHUS B MPUPOJE, HATPABICHHBIX
Ha COXpaHEHHE PaBHOBECHUS B SKOCHCTEMAaxX, OXpaHy BHJOB, SKOCHUCTEM, Ouocdepshl);
aKTUBHOE HENPUATHE NEHUCTBUM, MPUHOCSIINUX BpEJ OKpYXkarolleld MpUpoIHON cpene,
YMEHHE  IPOrHO3UpPOBaTh  HEOJArONmpUATHBIE  HKOJIOTMYECKHUE  TOCIEICTBUS
MPEANPUHUMAEMBIX TEUCTBUN U IIPEIOTBPAILATh UX;

HaJU4HME PA3ZBUTOTO SKOJOTMYECKOIO MBILUICHHS, 3KOJOIMYECKOM KYJIBTYpBI,
OMbITa JESATEIBHOCTH SKOJOTMYECKOM HAINpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAJIBHOM MpakTHKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOMN AESATENBHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

Cc(OPMUPOBAHHOCTb ~ MHPOBO33PEHMs, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTUS HayKM U OOIIECTBEHHON NPAKTHKH, OCHOBAHHOIO Ha JUajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO0 MECTa B IOJUKYJIBTYPHOM MHPE;
COBEPLIECHCTBOBAHUE SI3bIKOBOM U UMTATENBCKOM KYJIBTYPBI KaK CpEACTBa
B3aUMOJEUCTBUSI MEXIy JIOJbMU UM IIO3HAHUS MHUpPA; IOHMMaHUE CHeuu(puKU
OMOJIOTHH KaK HayKH, OCO3HaHUs €€ poiiu B POPMUPOBAHUHN PALIMOHAIBHOTO HAYYHOTO
MBILUIEHNS, CO3JaHUM ILIEJIOCTHOTO IPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE Kak O
€AUHCTBE NPUPOABI, YEJIOBEKa M  o0mecTBa, B  NO3HAHUU  MPUPOIHBIX
3aKOHOMEPHOCTEM W pELICHUM MpOoOJIEM COXPAaHEHUs NPHUPOJHOTO PaBHOBECHS;
yOEXKJIEHHOCTh B 3HAYMMOCTH OWMOJOTMM JJI1 COBPEMEHHOM ILMBWJIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX

OMOTEXHOJIOTHI, CIOCOOHBIX penaTh pecypcHble MpoOJeMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA IMyTeH BBIXOJA M3 TJI00AJIbHBIX 3KOJOTMYECKHX HpoOiieM U
o0ecrnieueHus nepexona K YCTOMYHUBOMY Pa3BUTHIO, PALUOHAIBHOMY

UCIIOJIb30BAaHUIO IPUPOJHBIX PECYpcOB U (POPMUPOBAHHUIO HOBBIX CTAHJAPTOB >KU3HH;
3aMHTEPECOBAHHOCTh B TOJYYEHHH OMOJIOTMYECKMX 3HAHWM B LENAX MOBBIIIEHUS
o0miei KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIMOHAIBHOW I'PaMOTHOCTH OOyYarolmuxcs, GopMHUpPyeMOi ITpu
U3y4YeHUU OWOJIOrMH; MOHMMAaHHME CYLUIHOCTH METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOJTy4YaeMble 3HAHUS ISl aHAIU3a
U OOBSICHEHMs SIBJICHMH OKpY’KAIOLIEro MUpa M MPOUCXOAAIIUX B HEM H3MEHEHUl,
yMEHUE JeflaTb OOOCHOBAaHHBIE 3aKJIIOYEHUsT HAa OCHOBE HAy4YHbIX (PAKTOB H
UMEIOUINXCSA JaHHBIX C LEJIbI0 TOJYYEHHUS JOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH

CaMOCTOSITENIbHO UCIIOJIb30BATh OMOJIOTUYECKHUE 3HAHUS JISI

pelieHrss NpodjieM B pealibHbIX JKU3HEHHBIX CHUTYallUsX; OCO3HAHUE LIEHHOCTU
Hay4YHOU JEeSATENbHOCTU, TOTOBHOCTh OCYIIECTBISAThH

MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE;
TOTOBHOCTh W CIOCOOHOCTH K  HENPEphIBHOMY  OOpa3oBaHUI0 U

caM0o00pa30BaHMI0, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMA 1O OWOJIOTMH B

COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yJibTaThl OCBOCHUsI y4deOHOro mnpeamera «buomnorusy
BKJIFOYAIOT: 3HAYMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHayYHbIE TOHATHS, OTpakarollue
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHenuuky MeTOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIece,
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CUCTEMa, HAy4YHBbIM (HaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeIoOBaHNe, HAOII0JCHNEe, U3MEPEHUE, IKCIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
yueOHble  JedicTBUsl  (IIO3HABAaTENbHbIE, KOMMYHHKATHBHbBIC, PETYJIATUBHbBIC),
obecrieunBaromue GopmupoBanne (YHKIIMOHATHLHOW TPAMOTHOCTH U COIMATIBLHOM
KOMITETEHIIMU 00YYaIOIUXCsl; CIOCOOHOCTh OOYYAIOIINXCS MCIOIB30BATh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCAIbHbIE Yy4eOHBIC
NEUCTBUSA B IIO3HABATEIBHOW M COLMAIBHON MPAKTHUKE.

B pesynbraTe u3ydyeHus OMOJOTUU HA YPOBHE CPEAHEro OOIIero oOpa3oBaHus Y
oOyuaromerocsi OyayT cpOpMUPOBaHBI IO3HABATEIbHBIC YHHUBEpPCATbHBIC yueOHBIC
JENUCTBUSA, KOMMYHUKATHUBHBIE YHUBEpCaJIbHbIE y4eOHbIE IEUCTBUS, PETYyJSTUBHbBIC
YHUBEpCalIbHbIE YU€OHBIE IEMCTBUS, COBMECTHAS JACSTEIBHOCTb.

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS NPOrpaMMbl  CPEIHEro0  OOIIEro
oOpa30BaHUsl TOJKHBI OTPAXKATh:

OBiaieHue YHMBEPCAJIBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSTENbHO (DOPMYIUPOBATh U aKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE; HCIIOIb30BaTh IMPHU OCBOCHHM 3HAHWM NPHUEMBI JIOTHYECKOTO
MBIIIUICHUST ~ (aHaiW3a, CUHTE3a, CpaBHEHUS, KilaccuPuUKauu, 000O0IIeHMUs ),
PacKpbIBaTh CMBICIT OMOJIOTUYECKUX MOHATHH (BBIACNIATh UX XapaKTE€pPHbIC MPU3HAKHU,
YCTAaHABJIMBATh CBSI3M C JAPYIMMHU IOHATUSMH); ONPEIEHATh LEIU JEATEIbHOCTH,
3a/1aBasi HapaMeTpbl U KPUTEPUU UX
JNOCTHIKEHHSI, COOTHOCHUTBH PE3YyJIbTAaThl JEATEIbHOCTH C ITOCTaBJIECHHBIMHU LEJSMU;

HCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUI
KUBOU TPHUPOJBI; CTPOUTH JIOTUYECKHE PACCYKJEHUs (MHIYKTUBHBIE, JI€IyKTUBHBIE,
[0 AaHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (POPMYIMPOBATH BBHIBOJBI M 3aKIIIOUECHHS; MPUMEHITh CXEMHO-MOJIETIbHBIE
CpelIcTBa Uil IPEACTABICHMS CYLIECTBEHHBIX CBSI3€M M OTHOLICHHHA B HM3y4aeMbIX
OMOJIOTUYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUYMI PA3HOTO POJA, BBHISBICHHBIX B
pa3IYHbIX HHHOPMAIITMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEMICHUS MPOOJIEMbI C YUETOM aHAIN3a UMEIOLUXCS
MaTepUAIbHBIX U HEMATEPUAJIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHUBBI B JESITEIIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUN IEATEIbHOCTH; KOOPAUHUPOBATH U BBIIOJHSATH

paboTy B YCIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEATUBHOE MBIIIICHUE TPU

pPELIeHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBble HcCCJIeI0BATeJIbCKHE JeHCTBHUS: BIIAJETh HaBbIKAMU Y4eOHO-
UCCIIEIOBATEILCKON M TPOEKTHON JIESITEIbHOCTH, HAaBBIKAMH pa3pelieHus mpodiieM,
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CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PpELICHUS
MPAaKTUYECKUX 3a/1ay, NPUMEHEHHUIO Pa3IUYHbIX METOJOB IIO3HAHMS; HCIIOIb30BATh
pa3iauyYHbIe BUJIBI JESATENBHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYyalUsAX, B TOM YKCJE MPU CO3TaHUU
y4eOHBIX U COLIMAIBHBIX NMPOEKTOB; (POPMUPOBATH HAYUHBIN TUIl MBILUICHUS, BIaI€Th
HAYyYHOM TEPMHUHOJIOTUEH,

KIIOYEBBIMH TIOHATUSMU M METOJaMH; CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIC

3aJ1a4M B 00pa30BaTEIbHOMN

JEATEIbHOCTH U KU3HEHHBIX CUTYalUSAX; BBIABISTh IPUUHMHHO-CIEACTBEHHBIE CBA3HU U
aKTyaJM3UpoBaTh 3a/Jady, BBIABUTATh TUIIOTE3y €€ pEIEHUs, HaXOAUTh apryMEHTHI
JUISL I0KA3aTeNbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh IAPAMETPhl U KPUTEPHUH PELICHUS;
aHAJIM3UPOBAaTh MOJYYEHHBIE B XOJE€ PEIICHHS 3aJaud pPe3yJIbTaTbl, KPUTHYECKU
OLICHMBATh HX JIOCTOBEPHOCTh, NPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBMSX;
J1aBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBAaTh MPUOOPETEHHBIN OIBIT; OCYIIECTBISATH
LeJICHAIIPaBJICHHBIN MOMCK EpPEHOCca CPEACTB U CIIOCOOOB

JEUCTBUA B IPO(ECCHOHATIBHYIO CPEAY; YMETh IEPEHOCUTh 3HAHMSI B TO3HABATEIIbHYIO

U MPAKTUYECKYI0 00J1acTh
KU3ZHENIEATEIIbHOCTH; YMETh WHTEIPUPOBAaTh 3HAHHUS W3 Pa3HbIX IPEAMETHBIX

oOnacTeil; BBIABUraTh HOBBIE HUJEH, NpEIararb OpPUTHHAIbHBIE MOAXOAbl H

pelieHus,

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIIECHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro
nocoOusi, HAy4yHO-NIOMYJSIPHOM  JIUTEpaType, OMOJOTMYECKHX  CIIOBapsX H
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [daHHbIX, B VIHTepHeTre), aHamM3UpOBaTh
MH(POPMAIMIO Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUECKH OLEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMynHpoBaTh 3ampOChl M MNPUMEHSTh PA3IHYHBIE METOABI NPH TOUCKE H
otbope Omosornueckor uWHOOPMAIMK, HEOOXOAMMOW JUIsl BBIOJTHEHHUS YYEOHBIX
3azay;

npuoOpeTaTh  OMBIT  WCIOJIb30BaHUSA  MH(GOPMALMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUW, COBEPILEHCTBOBATh KYJbTYpPY AKTHUBHOTO MCHOJB30BAHMS PA3IAYHBIX
MOMCKOBBIX CUCTEM; CAMOCTOSITEIbHO BRIOMPATh ONTUMAIIbHYIO (POPMY MPEACTABICHUS
Oouonoruyeckoi MHpopManuu (CXxembl, Tpa@uKH, TUArpaMMbl, TAOIHIIbI, PUCYHKH U
Ipyroe);

MCIIOJIb30BaTh HAYyYHBIN S3bIK B KaUECTBE CPEACTBA MPHU padOTe ¢ OUOJOTHYECKON
uH(popMaIeil: TPUMEHATh XUMHUYECKUE, (PU3NYECKUEe U MATEeMaTHYEeCKUE 3HAKU U
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CUMBOJBI,  GopMmysbl,  abOpeBUaTypy,  HOMEHKJIATypy,  HCIOJb30BaThb U
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIIMYECKHE CPEJCTBA HATJIAIHOCTH;

BIIAJIETh HaBBIKAMHM pPacloO3HaBaHUA M 3alUThl  WH(pOpMAaLUH,

uHGOPMAITMOHHON 0€301aCHOCTH JIMYHOCTH.
OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) o0leHHne: OCYIIECTBIATh KOMMYHHMKAIlMM BO BceX cdepax KU3HH,
AKTHBHO YYacCTBOBATh B JUAJIOre WU JUCKYCCUHU MO CYHIECTBY OOCYKIAEMOU TEMBI
(yMeHHe 3a/aBaTh BOMPOCHI, BHICKA3bIBaTh CYXJICHHUS OTHOCUTEJIBHO BBITIOJHEHUS
MpeAJIaraéMou 3aa4d, yYUThIBATh UHTEPECHI U COIJIaCOBAHHOCTH MO3ULIMNA JPYTUX
YYaCTHUKOB JHUajora WM IUCKYCCHH); paclio3HaBaTh HEBepOaJbHBIE CPEACTBA
OOLIEHUs1, TOHUMATh 3HAYEHUE COLUATBHBIX 3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHHUS
KOHQIMKTHBIX CUTYyallUd, YMETb CMAr4aTh KOH(JIUKTBI U BECTH MEPETOBOPHL
BJIAJETh Pa3IU4YHBIMU CcrocoO0amMu OOLIEHUS M B3aUMOJECHCTBHS, MOHUMATH
HaMEpEeHUs APYTUX JIIOIEH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U
B KOPpeKTHOU (hopme (popMysIMpoBaTh CBOM BO3PAXKEHUS; Pa3BEPHYTO U JIOTMYHO
U3JIaraTh CBOK TOUYKY 3PEHUS C UCITOJIb30BAaHUEM

A3BIKOBBIX CPEJICTB.

2) COBMECTHASL JeATEeJbHOCTh: IOHUMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA
KOMAHJIHOW W UHIWBUAYATbHOU

paboThl TP pEeIIEHUH OMOJIOTHYECKOW MpoOJIeMbl, 0OOCHOBBIBATh HEOOXOIMMOCTh
MPUMEHEHUSI TPYIIOBBIX (OpPM B3aUMOJCHCTBUS TPU PEIICHUM Y4eOHOU 3ajauu;
BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUN C yUETOM OOITUX
UHTEPECOB M BO3MOXHOCTEH KaXKJIOrO0 UJIE€HA KOJJIEKTHBA;, MPUHUMATh LEJH
COBMECTHOM JI€SITEIbHOCTH, OPraHU30BBIBATH M KOOPJAMHUPOBATH JACHCTBUS MO €€
JOCTHKEHUIO: COCTABJISATH IUIAH JIEMCTBUM, PACIPENEssTh POJIU C YUYETOM MHEHUU
YYaCTHUKOB, OOCYXKJaTh pe3yJIbTaThl COBMECTHOW palOThl; OIEHUBATh KayeCTBO
CBOETO BKJIAJIa U KAKJOTO YYaCTHUKA KOMAH bl B OOIITHI
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM; MpeajiaraTb HOBbIC MPOEKTHI, OIEHUBATh
UJICU C TO3UIIUU HOBU3HBI,
OpPUTMHAIBHOCTH,  MPAKTHYECKOM  3HAYMMOCTH;  OCYIIECTBJISATH  MO3UTHUBHOE
CTpaTeru4eckoe MOBEICHUE B PA3INYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.
OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJsITUBHBIMU J€CTBUSAMMN:
1) camoopranmu3anmsi: WCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JJIS BBISBICHUS
poOJieM U ux
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIlUsX; BHIOMpPATh HA OCHOBE OMOJOTHYECKUX
3HAHUW I1EJEBBIE W CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHUSX U TOCTYINKax IO
OTHOLIEHUIO K JKHWBOW MPHUPOJAE, CBOEMY 3J0POBBI0 M 300POBBI0 OKPYKAIOLIHX;
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CaMOCTOSITEJIbHO ~ OCYIIECTBISATh  MO3HABATEIbHYIO  JIESITEIBHOCTh,  BBISABIATH

MpoOJIeMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0OOpa30BATEIBHOU

NEATEIBHOCTH U KU3HEHHBIX CUTYalUsIX; CAMOCTOSITEIbHO COCTABIISTh IUIaH PELICHHUS

po0JIeMbl ¢ YY4ETOM UMEIOIINXCS

pECYpCOB, COOCTBEHHBIX BO3MOXHOCTEM M MPEANOYTEHUI; aBaTh OLIEHKY HOBBIM
CUTYyallMsIM; PACIIUPSATH pPaMKH Y4YeOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUM; JellaTb OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 3a

pellleHre; OIEHUBATh MPHOOPETEHHBIM OMBIT; CHOCOOCTBOBATH (DOPMHUPOBAHUIO U

MIPOSIBIICHUIO IHUPOKOW IPYAULIMU B PA3HBIX 00JACTIX 3HAHUI, MOCTOSHHO MOBBIIIATH

CBOM 00Opa3oBaTeNbHBIA U KyJbTYpHBIH YPOBEHb. 2) CAMOKOHTPOJIb: /1aBaTh OLEHKY

HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACSITENbHOCTb,

OLICHMBATb COOTBETCTBHUE PE3YJIbTATOB LEJSM; BIAJACTh HAaBBIKAMHU I103HABATEIBHON

pedaexkcun Kak 0CO3HAHUS COBEPIIAEMBIX AEHCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX

pE3yJIbTaTOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI pe(PIIEKCUU JIJIS1 OLICHKU CUTYallUH,

BBIOOpa BEPHOIO PEIIEHUS; YMETh OLEHUBATH PUCKH M CBOEBPEMEHHO MPUHUMATh

pELIeHUS 0 UX

CHWKEHUIO; IPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB

NEeSATENbHOCTH;
3) npuHsATHEe ce0s1 M APYIruX: MpUHUMATH ceOsl, TOHMMAasi CBOM HEHAOCTATKH U
JOCTOMHCTBA; IPUHUMATh MOTHBBI M apryMEHThl JPYIMX IIPU aHaIu3e
pe3yJIbTaTOB

JeATEIbHOCTH; IPU3HABATH CBOE MPABO M MPABO JAPYTUX Ha OLIMOKU; pa3BUBATh
CIOCOOHOCTh MOHUMATh MHUP € TTO3ULIUU JPYTOro YeJ0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie  pe3yabTaThl OCBOEHHUS  COJEpKaHHS  Y4eOHOrOo  TpeaMeTa
«buonorus» Ha yriyoaéHHOM ypOBHE OPHEHTHPOBAHBI HA 00ecreYeHne MpoQuiILHOTO
oOyuenus: oOydaromuxcs ononoruv. OHU BKITIOYAIOT: cielUpUIECKre sl OUOIOTHI
HAy4YHbIC 3HAHUS, YMEHUS W CIOCOOBI JIEHCTBHIA IO OCBOCHHIO, MHTEPIIPETAIIUU H
peoOpa30BaHUI0 3HAHWMN, BUBI JACATEIHLHOCTH IO MOJYyYEHUIO HOBBIX 3HAHUW M HUX
NPUMEHEHHUIO B PA3JIMYHBIX yUEOHBIX, a TAaKKE€ B PCATbHBIX KU3HCHHBIX CHTYAIUSX.
[IpeameTHBIC PE3yNbTATHI MIPEACTABICHBI IO TOJIaM U3yUCHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpemmera «buomorus» B 10
KJlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHMM €CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB
MPUPOALI W PEIICHUH MPOOJIeM palMOHAIBHOTO TPHUPOIOIIOIB30BAHUSA, O BKIJIAJE
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POCCUMCKUX M 3apyOeXHBIX YUYEHBIX B pa3BUTHE OWOJIOTMM; BIIAJICHUE CUCTEMOMU
OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarone OHOJOTUYECKHUE
TEPMUHBI U TOHATUA (KU3HB, KIE€TKa, OpraHu3M, MeTaboJIu3M, TOMEOCTa3,
CaMOpEryJIslus, CaMOBOCIIPOU3BEICHUE, HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
paszButue), Ononornueckue Teopun (kieroynas teopus T. llIBanna, M. llnelinena, P.
BupxoBa, xpoMocoMHas Teopusi HacieAcTBeHHoctn T. Moprana), ydyenus (H. .
BaBunoBa — 0 meHTpax MHOTO0Opa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX DPACTCHHM),
3aKOHBI (€AMHOOOpAa3usi MOTOMKOB TIEPBOTO TOKOJIEHUS, PACHICTUICHUS, YUCTOTHI
raMeT, HEe3aBUCUMOro HacienoBanuss [. MeHnaens, TOMOJIOTHUYECKHX pPAIOB B
HaciencTBeHHo n3mMenunBoctd H. Y. BaBuioBa), npuHIUIBI (KOMIUIEMEHTAPHOCTH);
BJIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO T[IO3HAHHUS, MCIOJb3YEMbIX B
OMOJIOTUYECKUX  HCCIEJOBAHUSIX JKUBBIX OOBEKTOB  (OMHCaHHE, W3MEpPEHUE,
HaOJI0/ICHUE, SKCIIEPUMEHT); YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKHU: BUPYCOB,
KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B
TOM 4HCJIe OaKTepuid, TpuOOB, PACTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB U
CHUCTEM OPraHOB PACTEHUM, >KUBOTHBIX, YEJIOBEKA, MPOLECCOB >KU3HEIEATEIbHOCTH,
MPOTEKAIOIIUX B OPraHU3Max pACTeHUH, >KMUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKHUX
poleccoB: oOMeHa BemiecTB (MeTaboIM3M), NPEBpAICHUS HSHEPTUU, OpPOKEHUS,
aBTOTPO(HOTO U TETepOTPO(HOIrO THUIOB MHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHTO3a, MeHo03a, raMeTroreHesa, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO pa3BUTHUS,
Pa3MHOXEHUS, WHMBUAYaJIHOTO pa3BUTHUS opraHusMa (oHTOTEHE3),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3KCA, HUCKYCCTBEHHOTO 0TOOpA; YMEHUE YCTaHABIMBATh
B3aMMOCBSI3H MEXAY OPraHOWJaMU KJIETKM M UX (YHKIMUSIMH, CTPOCHHUEM KIIETOK
pa3HBIX TKaHed W UX (YHKIUSIMH, MEXKIYy OpraHaMM W CHUCTEeMaMu OpPraHOB Yy
pacTeHuM, )KUBOTHBIX U YEJIOBEKAa U X QYHKIUAMH, MEXKIY CUCTEMaMH OPTaHOB U UX
GyHKIUSAMHA, MEXAYy JTarnamMu oOMeHa BEIIEeCTB, ATalaMU KJIETOYHOrO IUKIA U
KU3HEHHBIX ITUKJIOB OPraHU3MOB, dTalaMu dMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U
deHoTunoMm, @eHoTunoM u (pakTopamMu cpeapl OOUTaHUS; YMEHHE BBISBISATH
OTJIMYUTEIIbHBIC MPU3HAKH )KUBBIX CUCTEM, B TOM YHUCJIE

pacTeHMil, JKUBOTHBIX M YEJIIOBEKA; YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIUE
apryMEHTBI, OHUOJOTUYECKYI0 TEPMHHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTelhCTBA
pPOACTBa OpPraHMW3MOB  pa3HbIX CUCTEMATHYECKUX TPYyNI; YMEHHE penaTh
OMOJIOTMYECKHE  3aJlaud, BBIIBISATh MNPUUYUHHO-CICACTBEHHBIE CBSI3M  MEXKIY
UCCTIETyEeMbIMU OHUOJOTHYECKUMH TIPOLIECCAMHU U SIBJICHHUSIMHU, JeJaTh BBIBOJLI U
MPOTHO3bl HAa OCHOBAaHMM TOJYYEHHBIX PE3yJbTAaTOB, YMEHHUE BBINOJHATH
nabopaToOpHBIE U MPAKTHYECKUE padOThI, COOIOIATh

mpaBuja mpu padboTre ¢ ydyeOHBIM H JTA0OpaTOPHBIM O0OPYIOBAaHUEM; YMEHHUE
BBIJIBUTATh TUIIOTE3bI, MPOBEPATH UX SIKCIEPUMEHTAILHBIMU CPEJICTBAMHU, (POPMYIUPYS
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[IeJIb WCCIIEAOBAHUS, aHAJIM3UPOBATh IMOJYYCHHBIE DPE3yJabTaThl U JIeJaTh BBIBOJIBL,
yYMEHHE y4acTBOBATh B yU€OHO-HCCIIEI0BATENbCKONW paboTe 1Mo OMOJIOTHH, IKOJIIOTUU U
MEIWIIMHE, TMPOBOAUMONW Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO
MPEACTABIATh TOJTYYCHHBIC PE3YNbTaThl Ha YYCHUYECKHUX KOH(PEPEHIMSIX; YMCHHE
OIICHMBATh dTUYECKUE aCTICKThI COBPEMEHHBIX HCCIIECAOBAHUN B 00JIACTH OWOJIOTHH H
MEIWIUHBI  (KJIOHUPOBAaHWE, WCKYCCTBEHHOE OIUIOJJOTBOPCHHE, HAIPaBJICHHOC
M3MEHEHUE TE€HOMAa M CO3J[aHWE€ TPAHCTCHHBIX OPTaHW3MOB); YMEHHE OCYIIECTBISATH
OCO3HaHHBIM BBIOOp OyAymed NpodecCHOHANBHON ACSITENPHOCTH B OOJIACTH
OWoyorny, MEAWIMHBI, OWOTEXHOJOTHH, BETEPUHAPHH, CEIhCKOTO XO3SICTBA,
MUIIEBON IPOMBIIUICHHOCTH, YTIyOJISITh MO3HABATEIBHBIA HHTEPEC, HAPABICHHBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPOGECCH U MPOIOJDKEHHE OMOIOTUIECKOTO
oOpa3oBaHMsi B OpraHu3alMsaX CpeaHero MnpodecCHOHAIBHOTO U BBICIIETO
o0pa3oBaHus.

[IpeameTHbie pe3ynbTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» B 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAaHWW 3aKOHOB MPHUPOJBI U PEUIEHUU IKOJOTMYECKUX MPOOJIEM YEIOBEUECTBa, a
TAaKK€ B PELUICHUH BOMNPOCOB PALMOHAIBHOTO MPHUPOAONOIB30BAaHUS, U B
(opMHpPOBaHMY IIEHHOCTHOTO OTHOILLUEHUS K MPUPOAE, OOILIECTBY, YEIOBEKY, O BKIAJE
POCCHICKUX U 3apyO0eKHBIX yUEHBIX-OUOIOTOB B Pa3BUTHE OMOJIOTHH; YMEHHUE BIAJI€Th
CUCTEMOI OMOJIOTMYECKMX 3HAHHMM, KOTOpasl BKIIOYAET OMNpPENCICHUS W MOHUMaHUE
CYLUIHOCTH OCHOBONOJAralpIiuX OHOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BUI,
aKocucTeMa, buocdepa), buonornyeckue Teopun (IBosroninoHHast Teopus Y. /lapBuna,
CUHTeTHYecKass Teopusi sBoitonmu), yudeHuss (A. H. CemeprmoBa — o0 myTsiax u
HarpasieHusx Bomonuu, B.U. Bepnanckoro — o 0uocdepe), 3akoHbI (T€HETUYECKOTO
paBHoBecus [[x. Xapnu u B. BaitnOepra, 3aposasimeBoro cxonactsa K. M. Bbapa),
npaBuia (Munumyma lO. JIubuxa, HKOJIOrMYECKON MHpaMUJIbl SHEPIHM), THIOTE3bI
(runore3a «mupa PHK» V.
['unGepra);

yYMEHHUE BJIAJIETh OCHOBHBIMM METOJaMH Hay4YHOTO MO3HAHMUSI, UCIIOJIb3YEMbIMH B
OMOJIOTMYECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OIKCaHUE,
U3MEpeHue, HaOMIOJeHUe, OKCIEPUMEHT), CHOCOO0aMH BBISBICHHUS U  OLICHKHU
aHTPOTOTCHHBIX U3MEHEHUH B MPHUPOJIC; YMEHUE BBIICIATH CYIIECTBEHHbIC MPU3HAKU:
BUJIOB, OMOTEOIIEHO30B, 3KOCUCTEM M OHOCc(hepbl, CTAOUIU3UPYIOUIETO, ABUKYILETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO0 OTOOpa, auIoNaTpUuecKoro M CHUMMIATPUYECKOro
BUI000pa30BaHus, BIUSHUS ABIKYIIMX CHJI SBOJIONMM HAa TeHO(OHJ MOMYJISALHUH,
IPUCIOCOOJICHHOCTH OpPraHM3MOB K cCpelle OOWTaHMs, 4YepeOBaHUS HalpaBlIeHUN
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ABOJIFOIIMH, KPYrOBOPOTa BEIIECTB W IIOTOKA JSHEPTHMM B DKOCUCTEMAaX; YMCHHUE
YCTaHABIMBATh B3aMMOCBSI3M MEXIy IMPOIECCAaMHU JBOJIONHH, IBIKYIIUMH CHIAMU
AHTPOITOTeHE3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCHCTEM M IPHUCIIOCOOJICHUSIMH K HHUM
OpraHU3MOB;

yMEHUE BBISIBIISITD OTJINYHUTEIBbHBIE MIPU3HAKU JKMBBIX CHCTEM,
IIPHUCIIOCOOJICHHOCTh BHUIOB K cpeAc OOWTaHWS, aOMOTHYECCKMX W OHMOTHYCCKUX
KOMITOHEHTOB ~ DKOCHUCTEM,  B3aMMOCBS3€H  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTCHHBIX M3MEHEHUN B YKOCHUCTEMaX CBOCH MECTHOCTH, YMEHHE HCIIOIb30BaTh
COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYCCKYI0 TEPMHUHOJIOTHIO M CHUMBOJIMKY JIJIS
J0Ka3aTelIbCTBA POJICTBA OPTAaHU3MOB PAa3HBIX CUCTEMATHYCCKUX TPYIIIN, B3aUMOCBS3U
OpTraHU3MOB H CpeIbl OOWTAHMS, CAMHCTBA YEIOBCUCCKUX pPacC, HEOOXOIUMOCTH
COXpaHEHHUS MHOT000pa3us BHJIOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS
MPUPOALI W YEJIOBEYECCTBA; YMEHHE periaTh OWOJOTHYECKHE 3a7avM, BBISBIATH
NPUYMHHO-CJICJACTBEHHBIE  CBS3M  MEXKIY  HMCCIEAYeMBbIMH  OHWOJOTHYECKUMU
IpoIecCaMy | SIBIICHUSIMH, JIeJaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHUH IOJYyYCHHBIX
PE3yNbTaTOB; YMEHHE BBIMTOJIHATE J1a00PATOPHBIC U MPAKTHYECKHIE padOTHI, COOTIOIATh
npaBujia TMpU padboTe ¢ y4yeOHBIM U J1a0OpaTOPHBIM O0OpPYAOBaHHEM; YMEHHE
BBIJIBUTATh TUIIOTE3bI, TIPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU, (OPMYITHPYS
IIeJb HMCCJICAOBAHUs, aHAJIU3UPOBAThH IOJIYyUYCHHBIC PE3YJbTAaThl M JJaTh BHIBOJIBI,
YMEHHE y4acTBOBATh B yU€OHO-HCCIIECIOBATEILCKON paboTe 1Mo OMOJIOTUH, IKOJIOTUH U
MEJUIIMHE, TMPOBOAUMON Ha 0a3e IIKONBHBIX HAy4YHBIX OOINECTB, M ITYOJIHMYHO
MPEACTABIATh TOJTYYCHHBIC PE3YNbTaThl Ha YYCHUYECKUX KOH(PEPCHIMSIX; YMCHHE
OIICHUBATh THIOTE3bl U TCOPHUH O ITPOUCXOXKICHUH KM3HHU, YETOBEKA

M 4YEeJOBEYECKUX pac, O MPUUYMHAX, TMOCJIEACTBUSIX M CHoco0ax MpeaoTBpaIleHus
rII00aNbHBIX WM3MEHEHUN B OWocdepe; ymMeHHE OCYIIECTBISATH OCO3HAHHBIA BBIOOD
Oynymielt mpodeCCUOHAIBHOW JIESITEIbHOCTH B 00JIaCTM  OMOJIOTMH, JKOJOTHH,
IPUPOAOIIONH30BAHUS, MEJAUIMHBI, OWOTEXHOJOTUHU, TICUXOJOTUU, BETEPUHAPUH,
CEJILCKOTO XO34MCTBA, MUIIEBON MPOMBIIUICHHOCTH, YTAyOJATh IO3HABATEIbHbBIN
WHTEpEC, HANpPABJICHHBIA HAa OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIECH mpodeccuu u
OpOJOJDKEHUE  OMOJIOTMYEeCKOro  o0pa3oBaHMs B OpPraHM3alUsIX  CPEJHEro
MPOQeCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Nen/ HauMeHOBaHHe PA3/IEJIOB U TEM obpasoBareaLHLIe
¢ n nporpamMmbl Beero Kontposbnbie | IIpakrtuyeckue | PECYPCPI
padoThI padoThI

1 Buosnorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBbIE CHCTEMBI M X U3YYEHHE 2 https://lesson.edu.ru/06/10
3 Buosnorust KieTku 2 0.5 https://lesson.edu.ru/06/10
4 XuMuuecKkast OpraHu3anus KICTKH 10 1 https://lesson.edu.ru/06/10
5 CrpoeHure 1 GyHKIMH KIETKA 8 2 https://lesson.edu.ru/06/10
. OGMEH BEIECTB U ITPEBPALICHUE 0 | https://lesson.edu.ru/06/10

SHEPIUH B KIIETKE

Hacnezncreennas unpopmanus u 0 0 https://lesson.edu.ru/06/10
7 peanusanys eé B KIETKe =
8 JKu3HEHHBII UKIT KIETKH 6 1 https://lesson.edu.ru/06/10
9 CtpoeHue u GyHKIIMH OpraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3smHOXKeHHUe ¥ pa3BUTHE OPTaHU3MOB 8 1.5 https://lesson.edu.ru/06/10
" I'eHeTHKa — HayKa O HACIEICTBCHHOCTH 5 0 https://lesson.edu.ru/06/10

¥ M3MEHYMBOCTH OPTaHU3MOB 3
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 https://lesson.edu.ru/06/10
14 [eHeTHKa YenoBeKa 3 0.5 https://lesson.edu.ru/06/10
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15 Cenexkuusi OpraHu3MOB https://lesson.edu.ru/06/10

16 buorexnonorua u cuHTeTHYECKAS https://lesson.edu.ru/06/10
ouonorus

17 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

KosauuyecTBo 4yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM (ungposrie)
[
I/ NPOrpaMMBI Beero Kourposabupie | IIpakTuyeckue | oGpasoBaTeibHble
padoThI padoThbI pecypcbl
. 3apokeHUE U Pa3BUTHE IBOJTIOLNOHHBIX A
MPEACTABICHUI B OMOJIOTHH https://lesson.edu.ru/06/11
2 Mukpo3BoIOLUS U €€ Pe3yJIbTAThI 14 2
https://lesson.edu.ru/06/11
3 Maxkpo3BOIOLHS U €€ PE3YIbTAThI 6
https://lesson.edu.ru/06/11
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha s s
3emiie ' https://lesson.edu.ru/06/11
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIIOTeHE3 10 1
https://lesson.edu.ru/06/11
DKOJIOTHS — HayKa O B3aWMOOTHOIIIEHHUSIX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHUCTEM 3 0.5
¢ OKpyKaromIeii cpeoi https://lesson.edu.ru/06/11
7 OpranusMmel U cpesia OOUTaHUs 9 1.5
https://lesson.edu.ru/06/11
8 OKoJ0rus BUAOB U NOMYJIALNAN 9 0.5
https://lesson.edu.ru/06/11
9 DKOJOTHUs COOOIIECTB. DKOIOTHUECKUE 1 0.5
CHUCTEMBI ' https://lesson.edu.ru/06/11
10 buocdepa — rmobanbHas s3xocucTemMa 6
https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

I[TPOTPAMME

11 UYenoBek 1 OKpyskarouias cpea 6
https://lesson.edu.ru/06/11
12 PesepBHoe Bpems 8
https://lesson.edu.ru/06/11
OBHLIEE KOJIMYECTBO YACOB I10 102 75

[okymeHT co3aaH B anekTpoHHon chopme. Ne 68 ot 04.06.2024. VcnonHutens: bnvknH A.N.

Ctpanuua 47 n3 71. CtpaHuua cospana: 04.06.2024 15:50

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KouunyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
Ne - Nara o0pa3oBaTte/ibHbIE
n/m €Ma ypoka Beero Kourposnbubie, Ipakruyeckne| ysyyenms | PECYPCP!
padoThI padoTshI
Bbuonorns xak KoMIJIeKCHast https://lesson.edu.ru/lesson/5c523154-
1 HayKa U KaK 4acThb 1 8bfa-4fdf-bdf8-
COBPEMEHHOTO O0IIECTBa fb62770d3862?backUrl=%2F06%2F10
2 ’KuBEIe CHCTEMBI U X 1 https://lesson.edu.ru/lesson/15bc113d-
CBOICTBA cab1-4730-8ca3-
8¢3862e30f75?backUrl=%2F06%2F10
3 YpoBHEBas opranusanus 1 https://lesson.edu.ru/lesson/15bc113d-
JKHUBBIX CHUCTEM cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
Hctopust OTKpBITHS U https://lesson.edu.ru/lesson/f0169498-
4 n3yyeHus kietku. Knerounas 1 8927-400e-81b5-
TEOpHUs 27a76afed81b?backUrl=%2F06%2F10
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«/3y4yeHnre MeToJ10B
5 . quqH i 6 H'HFHH 1 0.5 https://lesson.edu.ru/lesson/f0169498-
CTOTHOM DHOJIO ' 8927-400e-81b5-
(xpomatorpacus, 27a76afed81b?backUrl=%2F06%2F10
anekTpodopes,
muddepeHraIbHOe
ueHtpudyruposanue, [1L[P)»
6 XHUMHUYECKUM COCTaB KIETKU 1
https://lesson.edu.ru/lesson/f0169498-
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8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
MuHepaibHbIE BElleCTBa
7 KJIETKHU, UX OMOJIOrn4YecKast 1
poib
Opranuueckue BellecTBa
KJIETKH — OEJIKH.
JlaGopaTopHas pabora
8 1 0.5
«Ob6Hapyx’eHHue 6eIKOB ¢
IIOMOIIBI0 KaYECTBEHHBIX
peaxuii»
CaoiicTBa, Knaccuukanys u https://lesson.edu.ru/lesson/0215437a-
9 ¢byHKIMN O6EIKOB 1 0f2e-4c47-8760-
2a9e2f77c89c?backUrl=%2F06%2F10
OpraHuuyecKkue BeIecTBa KJIETKH — https://lesson.edu.ru/lesson/7248ccfd-
10 YTJIEBOIbI 3595-44e2-9ead-
al5ec719c673?backUrl=%2F06%2F10
Oprannyeckue BenIeCTBa KIETKH — https://lesson.edu.ru/lesson/7248ccfd-
11 JIVITHIBI 3595-44e2-9ead-
al5ec719c673?backUrl=%2F06%2F10
Hyxnennossie kucnotsl. JIHK n
PHK. JIaGopatopnas pabota
12 «HMccnenoBanne HyKJIENHOBBIX 0.5
KHCJIOT, BBIAEIEHHBIX U3 KIIETOK
Pa3TUYHBIX OPTaHU3MOBY
Crpoenue u ¢pyukiuu ATO. [Ipyrue https://lesson.edu.ru/lesson/3b18d58d-
13 HykieozuaTpudocdarer (HTD) 5lee-43ba-9b17-
45c9608fa382?backUrl=%2F06%2F10
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14

CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMUKH,
MPOTEOMHUKH

15

MeToapl CTPYKTYPHOM OMOIOTHH

16

Tunsl knetok. [Ipokapuoruueckas
KJIETKa

17

CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
[TpakTrueckas pabota «3yuenue
CBOMCTB KJICTOYHOM MEMOpaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIeTKH

19

OnHOMEMOpaHHBIE OPTaHOUIBI
kieTku. [Ipaktuueckas padota
«V3yueHne NBUKEHHS IUTOILIA3MbI B
PaCTUTEIBHBIX KIIETKAaX»

0.5

20

[TosryaBTOHOMHBIE OpPTraHOUIbI
KJIETKH: MUTOXOHAPUH, TIACTH/IBI.
JlaGoparopHas paboTa
«HccnenoBanue niaazmMoan3a u
JIeTIIa3MOJIN3a B PaCTUTEIIbHBIX
KJIETKax»

0.5

21

HeMeM6paHHHe OpTraHOUAbI KJICTKH

22

Crpoenue u GyHKIUH s11pa

23

sykapHot. JlabopaTopHas pabora

OpraHu3MoB»

CpaBHI/ITCJ'ILHaSI XapaKTCPUCTHKA KIICTOK

«I/ISY‘{CHHC CTPOCHUS KIICTOK pa3JIMYHBIX

0.5
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24

ACCUMMIISIINS U AUCCUMUIISAIINS — JIBE
CTOpOHBI MeTabonmu3Ma. Turel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHIIa3bl WK
Kartajas3bl)»

25

DepMEHTATUBHBINA XapaKTep peaKInil
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue hepMEHTATUBHOTO
pacierieHust epoKcuia BOJI0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpH! M OCIKH-UHTHOUTOPEI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

dorocuntes

29

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeHHE TTPOoIIecCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AnHaspoOHBIE OpraHu3Mbl. Buisr
opoxenus. JlaboparopHas pabota
«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
TBIXaHHSD»

31

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPTEeTUYECKOr0 OOMEeHa
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DHeprus MeMOpPaHHOTO IpaiueHTa

32 npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3b1

33 Peakuuu MaTpuyHOro cCUHTE3a

14 Tpanckpunuus — MaTpU4HBIA CUHTE3
PHK

35 Tpancnsauus u e€ 3Tanbl

16 KoaupoBanue amunokucnor. Ponb
prubocoM B OMoCcUHTE3E OeKa

3 Opranuzanus reHoma y mpoKapuor u

7 3yKapuoT

MonekynsipHble MEXaHHM3Mbl IKCIPECCUU

38 T€HOB Y SYKapHOT
Bupycbl — BHeKJIeTOUHbBIE (POPMBI KUZHU

39 1 oOnuratHeie mapa3uthl. [IpakTuyeckas 0.5
pabota «CoziaHue MOJeNnu BUPYyCa»
Bupycusbie 3a00neBanus YeI0BEKa,

40 KUBOTHBIX, PACTCHUI
Hanorexnonoruu B 6uoja0ruu u

41 MEUIINHE

42 JKU3HeHHEBIN IUKIT KIIETKHA

43 Martpuunsiii cuares JJHK
Xpomocomsl. JITaboparopHas pabota

44 «M3ydeHne XpoMocoM Ha TOTOBBIX 0.5
MHUKpOIIpernapaTax»
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45 Jlenenune KIeTKH — MHUTO3
Tunel kneTok. KapuokuHes U HIUTOKUHES.

46 0.5
Jlaboparopnas padota «Habmonenue
MHUTO3a B KJI€TKaX KOHYMKa KOpelllKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus »kM3HEHHOT O IUKJIA KJIETOK

48 Opranusm Kak €IMHOE 11eJ10e

49 Txanu pacrenuii. JlJaboparopras padota 0.5
«M3ydeHne TKaHEeH PACTCHUI '
TkaHu )KMBOTHBIX M UEJIOBEKA.

50 Jlaboparopuas pabota «/3y4eHne TkaHen 0.5
KUBOTHBIX)»

Opranpl.  CucTteMbl  OpraHos.

51 JlabopaTopHas pabota 0.5
«M3yueHne opraHoB IBETKOBOT'O '
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBu>KeHHe OpraHu3MOB

54 IInuranue opranusMoB

s [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.

[InmeBapuTenbHas cucTeMa 4eaoBeKa

56 JIpIXaHne OpraHn3MoB
JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

57 YelioBeKa
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58

TpancnopT BeliecTB y OpraHu3MoB

KpOBeHOCHaﬂ cucrema IIO3BOHOYHBIX

59 KHMBOTHBIX U YEJIOBEKa

60 Briaenenue y opranusmos

61 3amura y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeKa
PaznpaxxumMocTh 1 perymnsnus y

63 OpPTraHU3MOB
['ymoparnbHast peryasius 1 SHIOKPUHHAs

64 crcTeMa JKUBOTHBIX M YeJIOBEKa

65 ®opMbl pa3MHOKEHUSI OPTaHU3MOB

66 [TonoBoe pazMHOXkeHUE

67 Metio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIaboparopHas pabota

68 «M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha 0.5
TOTOBBIX MHKPOIpEapaTax»

6 WunuBryaibHOE Pa3BUTHE OPTaHU3MOB
— OHTOTEHE3

20 3akJazika OpraHoB ¥ TKaHeH U3

3apOJAbIIICBBIX JINCTKOB
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71

Poct 1 pa3BuTHE KUBOTHBIX.
Jlaboparopuas pabota «BrisBicHHE
MIPU3HAKOB CXOJICTBA 3apPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PazmHoxeHue 1 pa3BUTHE PACTCHUM.
JlabopaTopHas pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHui»

0.5

73

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HayKU

74

OCHOBHBIE IIOHATHUSA U CUMBOJILI T€HETHUKH.
JIaboparopHast pabota

0.5

«/Ipo3oduia kak 00BEKT TCHETHIECKUX
HCCIIEJOBaHUI»

75

3aKOHOMEPHOCTU HACTIEI0OBaHUS
PU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [IpakTuueckas pabora
"N3y4yenue pE3yJIbTaTOB
MOHOTHOPUIAHOTO CKpPEIINBAHUS Y
apo3oduisr”

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCHIMBaHUA

77

AHaJ'II/IBI/Ip}/IOIJ_ICC CKpCHIMBAaHUC.
Hemnmonnoe JAOMUHHPOBAHUC
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JlurubpuiHoe CKperBaHue.
[IpakTuyeckas padora «M3ydueHnue

78 Pe3yIbTaTOB TUTUOPUIHOTO 0.5
CKpEUIMBAaHUA y APO30(UITB»

29 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpELIMBaHUs

80 CuerneHHOe HacleJ0BaHUE IPU3HAKOB

81 XpOMOCOMHas TE€OPHs HACJIEICTBEHHOCTH

82 I'eneTuka nmomna

83 T'enoTun Kak LeJI0CTHASA CUCTEMA

4 I'eneTn4eckuii KOHTPOJIb Pa3BUTHSA

8 pacTeHUi, )KUBOTHBIX U U€JIOBEKa
H3MeHunBOCTH NpH3HAKOB. Bubl

85 U3MEHUUBOCTH

86 MonudukanronHas I3MEHYUBOCTh
BaprannoHHBIN psia U BapUallMOHHAS
kpuBas. JlaboparopHas padoTa
«HccnenoBanue 3akOHOMEpHOCTEN

87 MO (PUKAITIOHHON U3MEHUYNBOCTH. 0.5
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI»
I'enoTunmnyeckast U3MEHUYUBOCTb.

88
KoM0OuHaTtuBHast U3MEHUNBOCTb
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&9

MyTtannonHast U3MEHUYUBOCTb.
[IpakTuyeckas pabora «MyTtanun y
Ipo30¢ bl (Ha TOTOBBIX
MHUKpOIpernaparax)»

0.5

90

3aKOHOMCpHOCTI/I MYTAalITHUOHHOT'O
mponecca. ONHUIeHeTHKA U SIIMICHOMHUKA

91

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBIeHHE U aHAITN3
POIOCIOBHON»

0.5

92

MeTtoapl METUIIMHCKON T€HETUKU

93

3HayeHHe MCHHHHHCKOﬁ T'CHCTHUKH B
npcaAOTBpalliCHUN U JICUCHUU
FeHEeTUYECKHUX 3a00JIeBaHMIl YeI0BEKA

94

OCHOBHbBIE TIOHATHS CENEKIHH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYPHBIX pPacT€HHUI U MOpoa
JOMAIIHUX KUBOTHBIX)»

0.5

95

Metoapl CENeKIIMOHHONW pPadoTHI.
JlabopaTopHas paborta
«3ydyeHne METONOB CEJIEKIHNHU
pacTeHuin»

0.5

96

JlocTrKEHMsI CENEKIUN PaCTEHUH U
KHUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4YeHUE U UCTIOIb30BAHNE
T€HETUYECKUX PECYPCOB
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buorexHoorus kak Hayka U OTpacib
08 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3ydyeHne 00bEKTOB OMOTEXHOJIOTHUI
OcCHOBHBIE HAIIPABJICHUS] CAHTETUYECKOM
99 OonoIorNn !
100 XpOMOCOMHas U TEHHAsl HHKEHEPUs 1
101 MenunuHcKIe OMOTEXHOJIOTHI 1
PesepBHbIit YPOK. IToBTOpEHue,
102 000011eHNe, CHCTEMATH3AIMs SHAHUN 1
OBHLIEE KOJIMYECTBO YACOB I10 02 0 135
[TPOI'PAMME '
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne T JlaTta undgpoBbie
w/n €Ma ypoka Beero Konrpoabnbie | IIpakTnyeckue wsydenus | 00Pa3oBATENLHBIE
paﬁOTbl paﬁOTbl pecypcbl
1 OpomonuonHas teopus Y. Jlapsuna 1
5 JIBMOKyIIHME CHITBI ABOJIFOIMU BUAOB 1O Y. |
Hapsuny
3 Bboprba 3a cymecTBoBanue, .
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
DopMHUPOBAHUE CUHTETUYECKON TEOPUU
4 HBOJIIOLIUN 1
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ITankl 3BOIIOIMOHHOTO mponecca:
MHKPO3BOJIIOLUA 1 MAKPO3BOJIIOLIUA

[Tonynsammst — 3JIeMEHTapHas eIUHULIA
SBOJIIOLIUA

3aKOH reHeTUYEeCKOro paBHOBeCHs J[XK.
Xapnu, B. Baiin6epra. JlaboparopHas
pabota «BblsiBI€HNE U3MEHUYUBOCTH Y
oco0eit 0THOTO BHIa»

0.5

DnemMeHTapHbIe (PAKTOPHI IBOJIOIHA

Oddext ocHoBatens. dpdext
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. M3omsmun nomysiui:
reorpaduueckasi, OMoJIoruyecKas

11

EctecTBeHHBII 0TOOP — HaNpaBIISIONIHIA
(daxTop 3BONIIOLIUU

12

[TonoBoii oT60p

13

[Tprcnoco01eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaGopatopHas pabora «3yueHue
apoMopdh030B U UINOAIANITALIUN Y
pacTeHui U KUBOTHBIX)»

0.5
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14

[Tpumeps! mpucnocoOIeHUH y
OpraHu3MoOB: MOP(OIOTHYECKHE,
busnoIoTNYECKe, ONOXUMHYECKUE,
noBeaeH4Yeckue. JlabopatopHas pabora
«IIpucnocobyenust OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11E1eCO00Pa3HOCTh)

0.5

15

Bupn, ero kpurepunm u CTpyKTypa.
JlaGopatopHas pabora
«CpaBHeHUE BHJIOB 10
MOP(OTIOTHIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buza

17

Bunoo6pa3oBanue kak pe3ynbTar
MUKPO3BOIIOIUU

18

CBs3b MHUKPOSBOJOOUH U
QMU ACMHUOJIOTNHA

19

MaKpO3BOJ'II-OI_[I/I$I. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUYCHUS 3BOJTIOITUN

20

buoreorpaduueckue METObI U3yUEHUS
SBOJIIOLIMU

21

DOMOpHOIOTHYECKHE U
CPaBHUTETHLHOMOP(OIOTHUECKHE
METOJIbI U3YUYCHHSI IBOTIOIIUN

22

MonekynapHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U MAaTeMaTHYECKHE
METO/Ibl U3YUEHUS IBOTFOIIUN
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23 OO011e 3aKOHOMEPHOCTH YBOJTIOIHH

Y AJnlanTuBHas pajauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIIHI

5 Hay4Hble THIIOTE3bI POUCXOKICHUS

S JKU3HU Ha 3eMiie

26 JonayuHble npecTaBICHUS O
3apOXKACHUU )KU3HU
OCHOBHBIE Tarbl HEOPTaHUYECKON

27 SBOIIOLUHI

28 ['unore3bl 3apoXkKAECHUS KUZHU
HcTopust 3eMin 1 METOIbI €€ N3YUYEeHHUS.
JlaboparopHas pabota «3yuenue u

29 OIMCAaHUE UCKOMAEMBIX OCTAaTKOB 0.5
JIPEBHUX OPTraHU3MOBY
Hauanbnsbie 3Tansl opraHnyecKoin

30 SBOIIOIUHU

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 3TaNbl BOTIOIHT
pactutenbHoro mupa. [Ipakruueckas

32 pabota «3yuenue ocobeHHOCTEN 0.5
CTPOEHHUSI pACTEHUN Pa3HBIX OTIEIOBY
OCHOBHBIE ATaNbl YBOJTIOLMHU JKUBOTHOT'O

33 MUpa
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OBoJIIOIUSA JKUBOTHBIX.

34 [IpakTuueckass pabora «M3yueHue 0.5
0COOEHHOCTEH CTPOEHUS '
MTO3BOHOYHBIX )KMBOTHBIX»

3 PazButue xxu3Hu Ha 3eMIie 1o 3pam U

3 nepuogam
Maccosble BBIMUPaHUS —

36 9KOJIOTMUYECKNE KPU3UCHI ITPOLLIOTO
CoBpeMEeHHbIN IKOJIOTUYECKUNA KPU3HUC,

37 €ro 0COOEHHOCTH

18 CoBpemeHHast cucTeMa OpraHuYeCcKoro
IPOLLIOTO
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI

39 OpraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O 4eJIOBEKE

Al PazButue npencrasnenuii o
MIPOUCXOXKICHUH YETIOBEKA
MecTto 4yenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHas

42 pabota «3yueHue ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIeTa YEJIOBEKA, CBSI3aHHBIX
C IPSIMOXO0XKJACHUEM

43 JIBrKyIMe CHITbI aHTPOIIOTEHE3a
CootHorleHne 6MOJOTHYECKUX U

44 COLIMAJILHBIX ()aKTOPOB B aHTPOIIOI'CHE3E

45 OCHOBHBIE CTa/IMM AHTPOIIOTEHE3a
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46

ITaneoreneTnka u najJeoreHOMHUKA

47

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

48

UYenoseyeckue pacsl. [IpakTuueckas
pabota «3ydueHne sK0JIOrHYeCcKux
aZanTalnui 4eIoBeKa»

0.5

49

MexaucCIUIIMHAPHBIE METO B
AHTPOIIOJIOTUHN

50

3ap0)KI[eHI/IC H PA3BUTUC DKOJIOTHH

51

MeTtonnl AKOJIOTHH.
JlaboparopHas pabota «M3ydeHue
METOJIOB DKOJIOTHYECKHX
HCCIICIOBaHUI)

0.5

52

3HaueHHE SKOJIOTHUSCKUX 3HAHUH JUIA
YCJIOBCKA

53

Okonoruyeckue HakTopsl

54

Abuotnueckue pakropbl. CBET Kak
sKosiornueckuit pakrop. JlabopaTopHas
pabota «BbIsBIEeHHE TPUCTIOCOOIECHHH
OpPTraHU3MOB K BIIUSTHHIO CBETa»

0.5

55

Aobuotuyeckue daxropsl. Temmneparypa
KaK KOJIOTHYECKUN (PaKTop.
JlaGopaTtopHnast pabota «BrisBiieHne
MPHUCTIOCOOICHHI OPTraHU3MOB K
BIUSTHUIO TEMIIEPATyPh»

0.5
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56

AbuoTtnueckue GpaxkTopsl. BraxxHocts
KaK 9KOJIOTUYECKUI (aKTop.
JlaGopaTopHas pabota « AHaATOMUYECKHE
O0COOEHHOCTH PAaCTEHHH U3 pa3HBIX MECT
ooUTaHUS»

0.5

57

Cpenpbl oOuTaHUs OPraHU3MOB

58

buonornueckne PUTMBI

59

Kuznennsie popmMbl OPraHU3MOB

60

buotnyeckue pakTops

61

3HauyeHue OMOTUUYECKUX B3aMMOJIEMCTBUN
JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTanusa

62

DKOJIOTUYECKUE XapAKTEPUCTUKU
TOTTYJISIITAH

63

OCHOBHBIE TIOKA3aTeNU MOMYJISALUN:
YHUCJIEHHOCTD, IIJIOTHOCTh, BO3pACTHAs U
M0JIOBAsi CTPYKTYypa

64

OCHOBHBEIC ITOKa3aTEIIN MOIMyJIAINN
POXKIACMOCTD, IIPUPOCT, TEMIT POCTA,
CMCPTHOCTb, MUT'PALIUU

65

Oxosnorudeckas CTpyKTypa MONyJIsALUuN

66

JluHaMuKka NOnyJssiuy U €€ perysuus

67

KpI/IBLIC pocCTa YNUCJICHHOCTU MOMYJIAIHNH.
KpI/IBLIe BBIDKUBAaHU A
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DKoJIoruyecKasi HuIa BUja.

63 JlaGopaTtopHnas pabota 0

. 5

«IIpucnocobnenust ceMsiH pacTeHHI K
pacceneHuIo»

69 Bun kak cucrema nomyssinui
3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIAN

70 YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi cucTeMa

3 KpyroBopoT BellecTB 1 MOTOK 3HEPTUU B

7 9KOCUCTEME

74 OCHOBHBIE TIOKA3aTeNI YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 H3meHeHus coo0I1ecTB — CYKIIECCHH
[TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI

77 03€ep U peK. DKOCUCTEMBI MOpe U
OKEaHOB

g [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI

7 TYHJIp, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOTEHHBIE IKOCUCTEMBI
Ypb6oskocucremsl. [IpakTrueckas pabota

80 «/3yueHne u onucaHue 0.5
ypOOIKOCUCTEMBI
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3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB
B DKOCUCTEMaX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HECHUN
pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

82 OpraHU3MEHHOM, HOIMYJIALIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

%3 buochepa — obmernnmanerapHas
o0osiouka 3emiu

84 VYuenue B. U. Bepnazackoro o 6uocdepe

45 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsr

26 KpyroBopoTsl BemiecTs u
OMOreOXMMHUYECKHUE LIUKJIIBI

9 3oHanbHOCTH Ouochepsl. OCHOBHBIE

7 OMOMBI CyIIN

88 YcroitunBocTs 61ochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUYNHBI

90 Bo3zgeiicTBue yenoseka Ha 6nochepy

. AHTpPOTIOTEHHOE BO3/ICHCTBHE HA

9 PacTUTEIBHBIN U )KUBOTHBIN MUD

92 Oxpana npupoasl

03 OcHOBHbBIE IPUHLIHUIIBI YCTOWYHBOTO

Pa3BUTHA 9YCITIOBCUECCTBA U TPUPOJbI
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PanmonansHOE MPUPOIOIIOIB30BAHUE U

94 COXPaHEHHE OMOJIOTHYECKOTO 1
pa3Hoo0pazus 3eMiu
O606menne o Teme «MUKPOIBOIIOIHS

95 U €€ pe3yJIbTaTb» 1
O606menne o Teme «MakpOIBOJIOLUS U

96 €€ pe3yabTaThD) 1
O600611eHue o TeMe «IIporcxoxacHue

97 1 Pa3BUTHE KU3HU Ha 3eMyIe» 1
O6o6menne mo teme «lIpoucxoxaeHue

98 YeJIOBCKA — aHTPOIIOTEHE3) 1
O60061ieHue o TeMe «IKOJIOTHs — HayKa

99 0 B3aUMOOTHOIICHHUSAX OPraHU3MOB) 1
O606menne o Teme «OpraHu3Mbl U

100 cpena oouTaHus» 1
0O0001eHne 1Mo TeMe «DKOJIOTUI BUIOB U

101 TIOMYJISIIIA 1
O6006menue o teme «buocdepa —

102 riio0anLHas S3KOCUCTEMAY 1

OBHLIEE KOJIMYECTBO HACOB I10 102
[IPOTPAMME 0 =
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Beicoukas JI.B., demviui .M., PyBunckuit A.O. u
npyrue; nox pegakuuent lllymuoro B.K., Jpimmuna ['"M., Akunonepnoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

O6mias 6uosiorusi. bazoBeiit ypoBenn. 10-11 kmacc. Meroaudeckoe mocodue

aBTOopbl: [laceunnk B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
bu6moreka IIOK
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