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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mnpeamMery "buosorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (PenepaabHoil paboueil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo yueOHOMy mnpeaMery "buosorus" naér mpejacTtaBieHHE O
HEeNH U 3a/a4ax u3ydeHus ydeOHoro mpeameta «buonorus» Ha 6a30BOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIEpkKAHUE, €ro
CTPYKTYPUpOBAaHME TIO pa3ieliaM M TeMaM, paclpeelieHde Mo Kiaccawm,
PEKOMEHJIyeT TMOCIEA0BaTEIbHOCTh M3yYEHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH TPUHINAN TPEEMCTBEHHOCTH € HW3YYCHHEM OWOJIOTHH Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUA O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUWE OEpeKHOTr0 OTHOIICHUS K OKpYXKalolled NnpupoaHou cpene. B
nmporpamMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIBHOCTH
oOyyarolmuxcss MO0 OCBOCHHMIO COAEpX aHHUs OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeaHET0 00111ero 00pa3oBaHuUsl.

VYyebnsiii npeaMer «buonorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepiIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
paciMpeHne U yriayOJeHne 3HaHWM OOYyJaroIIMXCsi O JKMBOM MPUPOJE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUU W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenune yueOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYAOIIUXCS K TMOCIEIYIOMIEMY IOJIYYCHUIO
Owonornyeckoro  oOpa3oBaHMsI B By3ax W OpPraHW3alusX  CPEIHETO
npogeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpkKaHHsI COCTABIISIET CUCTEMA
OMONOTUYECKUX  3HAHWUW, TOJIYYEHHBIX TIPU U3YYCHUH  OOYy4aIOIIUMHUCS
COOTBETCTBYIOIINX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmero odpazoBanusd, B 10—12 knaccax (BeuepHsisl 1IKOJIA) 3T 3HAHUS MOIYYaroT
pa3zBuTHe. Tak, pacCHIMPEHbl W YTIIyOJIeHbI OMOJOTHYECKHE 3HAHUS O PACTCHHSIX,
KUBOTHBIX, TprOax, OaKTEpUsIX, OPTaHU3ME UYeJIOBEKa, OOIINX 3aKOHOMEPHOCTSIX



JKU3HH, JOTMOJTHUTEIFHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHHS MPUKIATHOTO W
MOMCKOBOTO XapakTepa, KOTOpPbIE MOXKHO MCIOJIb30BaTh KaK OPUEHTUPHI JIA
nocieAyromero  BeiOopa  mpodeccun.  Bo3MmokHa ~— Takke ~— MHTErpanus
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOIIMMM 3HAHUSIMH, MOJTYYCHHBIMU
OOyYarOIIMMUCS IPU U3yYeHUU (PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKU.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeamery "buosiorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH UM 93BOJIOIUOHHBIN MOAXOABI K U3YYECHHUIO OHOJIOTHH.
CornacHO UM, U3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIMH, BOJIOIMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OHMOJIOTUYECKOro pa3HooOpa3usi IutaHeThl. Tak, B 10 Kkiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTUU U
OWONOTHN PA3BUTUS, TCHETUKA W CEJICKIIUH, OMOTEXHOJOTUH W CHUHTETHYCCKOU
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHMS OOydaromuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusmonorun uenoBeka. B 11 kimacce wu3ydaroTcs 3BOJIOIMOHHOE
y4eHue, a B 12 kjacce - OCHOBBI 3KOJIOTHHU U yU4eHHE 0 Ouocdepe.

VYueOubli mnpeamer  «buonorus»  OpU3BaH ~ O0ECHEYUTh  OCBOCHHE
OOy4YarOIIMMUCS OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIekKaIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OHMOLIEHO3a, SKOCHCTEMBI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH, TPUKJIAAHBIX aCIIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJEpXKAHUS HHTepeca OOydaromMxcss K OHOJIOTMH Hapsiay co
3HAYUTETHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKaHUM MPOTPAMMBbI
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WIM MHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUIIUX OMOJIOrMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[leas wu3ydyenuss ydeOHoro mpeamera «buonorus» — OBJIQJICHUE
OOYYarOIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBLHON OpPraHU3aIluu KUBBIX
CUCTEM pPa3HOTO paHra U MpuoOpeTeHUuEe yYMEHWI HMCIOJIb30BaTh 3TH 3HAHUS B
dbopMupOoBaHUM UWHTEpeca K omnpenencéHHod obnactu npodeccuoHaIbHON
NeSATEIbHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WU K BBIOOPY y4E€OHOrO 3aBeCHUS s
MPOJIOJKEHUS OMOJIOTHYECKOT0 00pa30BaHusI.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a3zoBoM
YpOBHE 00€CIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3HMH M OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,



OpraHu3M, MOMyJSIus, BUA, OMOreo1eHo3, ouocepa); 0 BBIIAIOLUIUXCA OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYYaroMMXCsA C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATENILCKUMU  METOJlaMUd ~ OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKUMH, OWOTEXHOJIOTMM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTMH);  METOAAMH  CaMOCTOSITEIBHOTO  NIPOBEIEHHUS  OMOJOTMYECKHX
uccienoBaHuii B JjabopaTtopun W B mpupone (HaONoneHHe, WU3MEpEHHUe,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHHE OOYYalOIIMMHUCS YMEHHUSIMHU: CaMOCTOATENIbHO  HAaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH()OPMAIIUIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKHUMHU
npobjieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTU I10
OTHOILICHUIO K OKpYXKaloIIeH NpUPOAHOU cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npOoQHIAKTUKNA MH(EKIIMOHHBIX 3a00J€BaHUl, NPAaBUIIa MOBEACHUS B MPUPOJE U
obecrnieueHns: 0€30MacHOCTU COOCTBEHHOW >KU3HENEATEIbHOCTU B YPE3BbIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00JIACTH OMOJIOTHH;

pa3BuTHE Y 00Yy4arOUIMXCSl MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCSH OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJIO0JIOoTuei
OMOJIOTMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, peIIeHUs] OMOJIOTrHYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
0OBEKTOB U MPOLIECCOB;

BOCIHUTAaHHUE y 00y4YarOIMXCsl LIEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE 3KOJIOTHUYECKOH,
IF€HETUYECKOM TpPaMOTHOCTH, OOIIe KyJIbTYypbl IMOBEAEHUS B MNPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOJIOTNIOIB30BaHUM (COOIOACHUE MPaBWJI TOBEJIEHUS B MPUPOIE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 3JI0POBBS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
oOecrieueHne 0€30MacHOCTH KU3HENEATENbHOCTH B YPE3BbIUAWHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHUI B MOBCEAHEBHOM KU3HH;

CO37aHMe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYarOIUMUCS
VHIUBUIYaJIbHON o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH



NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
VHIMBUIYAITbHBIMA HHTEPECAMHU U MMOTPEOHOCTSMHU PErHOHA.

Ot6op opraHm3anmMOHHBIX (OPM, METOJOB W CPEACTB OOYUYCHHUS OMOJIOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsT B  OpraHHW3aIUsAX CpPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

Yucno yacoB B cooTBeTcTBUU ¢ yueOHbIM IutanoM ['KB (C) OV «VYKII npu

OKY «KII Ne3 YOCHH Poccuu no bpsinckoi o0nacTiy A u3ydeHust « XUMUN
(6a3oBhIii ypoBenb) - 102 gacos: B 10 kmacce — 34 gaca (1 gac B Henmeno), B 11

kiacce — 34 gaca (1 gac B Henenmo), B 12 kiacce — 34 Jaca (1 yac B Heeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHs
Ouonoruu.  buonormdyeckue HaykKdu M HM3y4yaeMble  MMHU  MPOOJIEMBI.
dyHIaMEHTalbHbIEC, TPUKIAIHBIE M TOWCKOBBIE HAyYHbIE WCCIEIOBAHUS B
OHOJIOTHN.

3HadeHne Owonoruv B (pOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apgen, I'. Mennens, B. M. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl 1 cxembl: «CBSI3b OMOJIOTMM C JIPYrUMU HaykKammu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

KuBble cucteMbl Kak NpeaMer u3ydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: E€IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, NpoucXoAsIINE B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanu3. [loHaTrue o 3aBUCUMOu U
He3aBUCUMOM mniepemMeHHOW. [lmanmpoBanue »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpyuumHBl UWCKaXkeHUsT pe3yJbTaTOB JKcrepuMmeHrta. llonsarue
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiel u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonorndeckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU
npuponib», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI



OpPraHoOB YeJIOBEYECKOro opranusman, «buoreomnenos», «buocdepa», «Metompl
W3YUYEHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilnetinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHHUS COBPEMEHHOM KIIETOUHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUYEHBIX aToOMOB, AU(QepeHInanbHOe
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

OOopynioBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTuyeckass padora «U3yueHue METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENSA, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPETYIsIuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AaHWOHOB B KJIETKE.

Oprannueckne BeNIECTBa KJIETKU. buonorundeckue mnoaumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€IKOBOM MoieKysbl. [lepBuuHas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue GyHkimu OEIKOB.

Yraesoasl. MoHOCaxapupl, AUCaXapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO0mwmii TUTaH CTPOCHHS W (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornyeckue GpyHKIIMM yTrIIeBOIOB.

Jlunuaet. l'uapodunsHo-TUApOdOOHBIE CBOMCcTBA. Kitaccudukanus TUmumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU



munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MOJYITPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIMH B
KJIETKE.

CrpykTypHas OuoJsiorusi: OMOXMMUYECKHEe U OMO(HU3NYECKHUE UCCIIEIOBAHMS
COCTaBa M MPOCTPAHCTBEHHOUW CTPYKTYPhl OMOMOJIEKY L.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

[uarpammelr:  «Pacripenenenne  XUMHUYECKMX JJEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuuel u cxembl: «llepuoguueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBosioBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHKEe: XUMUYECKasl TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGoparopnass  paGora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoThuueckou kiaeTku. Kinerounas creHka OakTepuidl U apxen.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpOo(HONM U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHbBIN
(muddysus, obneruénnas auddysus), aKTUBHBIN (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurniaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOT'O0 Hacoca. JHJOIMTO3: MUHOIUTO3, (harormuTo3. Dk3omuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.



[uronna3zma. [{uro3ons. [utockener. JIBuxkenune nuromiazMbl. OpraHou bl
kineTkd. OpHomMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHH. B3anuMoCBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TIpaHyJIIpHOTO PETUKYIyMa.
Cunrte3 pacTBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [maakuii
(arpaHynspHBIN) SHAOIIA3MATHUYECKU peTHKYIyM. CekpeTopHas (QYHKIIHS
anmapara ['onpmku. TpaHCHOpT BEHIECTB B KJIETKE. Bakyonum pacTUTEIbHBIX
kieTok. Knerounsrii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHIPHH, IacTuabl. CTpoeHue
U (QyHKUMHM MUTOXOHApUN W IacTul. llepBUuHBIE, BTOPUYHBIE M CIIOXKHbBIE
WIacTUAbl  (POTOCHHTE3UPYIOMIUX AYKApUOT. XJIOPOIJIACTBI, XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUU.

HememOpannbie opranouasl kiaeTku CTpoeHHe U (YHKIUM HEMEMOpPaHHBIX
OpPraHoOu/I0B  KJETKH. Pubocombl. Mpllieynble  KJIETKH. MHUKPOTPYOOUKH.
Knerounpii nentp. CrpoeHue W ABWKEHHE JKTYTMKOB M PECHHUYEK.
MukpoTpyOouku nutomniazMel. LleHTpronb.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢GyHkuu. SnepHbiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacnoioKEeHUE
XpoOMOCOM B MHTepda3zHOM sjpe. benku xpomaTuHa — THCTOHBI.

Kinerounbie BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpl u cxembl: «CTpoeHHE 3YKApUOTHUYECKOH KieTKn», «CTpoeHue
JKUBOTHOW  KJIeTkn», «CTpOoeHME  pacTUTENbHOM  KIeTKW», «CrpoeHune
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MUKpONpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaibHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpOEHHS KJIETOK PA3JIUYHBIX
OpPTaHHU3MOB.

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUYHON MEMOpPAHB».

JlaGoparopnass padora «lccienoBaHue mia3MoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIa3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BelleCTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMWISILIMS ¥ TUCCUMIIISALIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel ooOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. ODHepreTudeckoe obOecneyeHue KieTku: mnpeBpanieHue ATD B



oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHHTE3 OpraHWYECKUX BemecTB B KieTke. dorocuure3. Poib
XJIOpOIIacTOB B miporiecce (GortocwHTe3a. CBeroBas u TeMHOBas (haswil..
[IponykTuBHOCTL (poTOCHMHTE3a. BiusiHue pa3niuyHbIX (PAKTOpPOB HAa CKOPOCTH
dboTocunTe3a. 3HaueHue POTOCHUHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUuULIUpyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HaAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Oposkenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JSHEPreTUYECKOrO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIFOKO3HI.

buosiornueckoe OKUCIECHUE, WU KJIETOYHOE JAbIXaHue. Pojib MUTOXOHAPHIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. [IpenmyiiectBa a’poOHOr0 MyTH OOMEHA BEIIECTB MEpes
aHa’pOOHBIM. DP(HEKTUBHOCTh SFHEPrETUIECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHE IJII TPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(GbepMeHTOB (Ha MpUMEPE aMUIIa3bl UM KaTajasbl)».

JlabGopaTtopnasi pabora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsencrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunHrte3a. [IpuHUIUN KOMIUJIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeacTBeHHOW wHGopManun. [ eHeTnuecKui



KOJ, €ro cBoucTBa. TpaHckpunuusa — wmarpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUILMHU: KOMIUIEMEHTAPHOCTD, AaHTUNAPAIIIEIbHOCTD, ACHMMETPUYHOCTD.

Tpancasmus u e€ stanel. Yuactue TpancnopTHeix PHK B Onocuntese 6enka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucior. Ponb pubocom B
OunocuHTe3e Oenka.

OpraHu3anusi reHoMa y MPOKApUOT W 3YKApUOT. Perynmsanus akTUBHOCTH
reHoB y mpokapuot. ['mmore3a omepona (®. XKako6, K. Mano). Perymsmus
OOMEHHBIX MPOIECCOB B KieTke. KileTrounblil roMmeocTas.

Bupycel — HekiieTouHble (OpMBI KU3HU U 00JUraTHbie apa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychbie 3a0oeBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN/, COVID-
19, conmanbHble U METUITMTHCKUE TPOOITIEMBI.

JlemoHcTpanuu

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabnuipl u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounsli 1ukn, ero mnepuoiasl u perymauus. HMutepdaza um muros.
Oco0eHHOCTH TMpOLIECCOB, MpOTeKawIMx B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) IEPUO]IbI UHTEP(a3BL.

Marpuunsii cunte3 JIHK — permukanms. [lpunnunsr perumkanum JHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeaoMepa3a. XPOMOCOMHBIM HAOOp KJIETKM — KapuOTHIl. JIUIUIOMAHBIA U
rariouaHbelii  HaboOpsl  xpoMocoMm. ['oMonorumunble xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmetkm — wmuto3. Craguy MHTO3a M IPOUCXOIAIINE B HUX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHUE
MHTO34.

Perymsanus MUTOTHYECKOrO IUKIIA KIeTKU. IIporpamMmmupyemas kierouyHas
ru0esb — anomnTo3.

Krnerounoe s1po, XpoMOCOMBI, PYHKIIMOHAJIbHASI TEHOMUKA.

JdemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «MmuTo3», «CTpocHHe
xpomocom», «Permmukarus JTHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoTpenapathl: «MuUT03 B KJIETKax
KOpELIKA JIYKa».



JlaGopaTopnass  pabora  «/3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHHUS U IKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacCTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacoSIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHu KUBOTHBIX U 4YeJOBEKa. THUIBI KMBOTHBIX TKaHEH: 3MUTEIUaIbHA,
COCJIMHUTENbHASA, MbIIIEYHAsi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
pacIooKEeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4eloBeKa. DyHKIINM OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumosocTHOE 1
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3moB. [[pixanue pactenuit. J[pixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JpixatenbHasi cuUcTeMa 4eloBeKa. MeXaHW3M BEHTWISIIUU JIETKUX Yy NOTUL U
MIIeKonuTatomux. Perymnsmus apixanus. J{prxatenbHpie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepLa U €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Bwinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasnbl BeiaelieHus. OuibTpanus,
CeKpenusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX >KUBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOW3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbi U npuoOpeTéHHbIN crnenuduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocaimrenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  opranusmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpakumocTte U perymauus y
pactenui. PocToBbIE BeleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHASA CHUCTEMA YKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUHbIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHCTOBOM IUIACTUHKWY, «TKaHM KUBOTHBIX», «CKEJIET 4YEIOBEKAY,



«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMaY, «Koxay, «MBpI11euHas CHUCTEMAY,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «KumeuHomonoctHele», «CxeMa  NHUTaHUS  PACTEHUID,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe IO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsArymku», «HepBHas —cucrema
npecMbikatomuxcs»,  «HepBHags  cucrema  nrumy, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HAaCEKOMBIX, UIJIOKOXHX, UBbIC AK3EMIUIAPbl KOMHATHBIX pacTE€HUU, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy1oBaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmalia U OelKoB 1o 1eHcTBUEM (epMEHTOB, 00OPYAOBaHUE IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, Wik rameTsl. Meino3. Craauu
meno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y »kuBOoTHbIX. [10JI0BBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe ©  SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OTUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). OMOPHOJIOTHS — HayKa
0 pa3Butuu opranu3moB. Cramuu 5SMOpHOTeHe3a >KUBOTHBIX (HAa TMpUMEpe
asrymikn).  Jpo6nenwe.  Tumbl  apoOnenus. OcoOeHHOCTH — ApoOIeHUs
MJIEKOTUTAIOMIUX. 3apOJAbIIIEBbIE JTUCTKHU (TacTpyssilus). 3akiajka OpPraHOB U
TKaHeW M3 3apOoJIbIIIEBHIX JUCTKOB. B3anMHOE BIIMSHUE YacTe pa3BUBAIOIIETOCS



3apojplia (AMOpHOHATbHAS WHAYKIWS). 3akiajka IulaHa CTPOCHHS >KUBOTHOTO
KaKk pe3yJbTaT HEPAPXUYECKUX B3aUMOJCUCTBUM TeHOB. BiusHue Ha
AMOPHOHATIFHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pasButue XuBOTHBIX. [locTamMOpHoHaNbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE 3HAYECHHE MPSIMOTO W HEMNPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
pEryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuy MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue Crop B TMpoIecce Meio3sa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJsluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsi: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJTaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHue TuapbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaro3onaa», «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsmoe u
HenpsAMOe pa3BuTHe», «Pa3BuTme Maiickoro xyka», «Pa3Buthe capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM ULHUKI MXa», <« KU3HEHHBIA  IUKI
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOMXKEHHUS BBICHIUX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hctopusi craHOBiIEHHS UM pa3BUTUS TEHETUKH Kak Hayku. PaGoter I
Mengens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU



renetuku. Padoter H. K. Konwirosa, H. Y. BaBunora, A. H. benosepckoro, I'. .
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE€ TEHETUYECKHUE MOHSITUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE =~ METOJBI ~ TCHETUKH: THOPUIOJOTUYECKHHA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdeMoHCcTpaMuA

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

UCCIICOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs IpU3HAKoB. LluTosiormueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI ~ JTUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs Mmoaa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUil KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHUecKkre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMOJICUCTBHS «XO35WUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu



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

Tabmunpst n cxembl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuii 3aKoH
Meunnens», «AHamu3upymollee CcKpelmuBanue», «HemomHoe aOMUHUPOBAHHEY,
«ClemIeHHOe Hacje0BaHUe IIPU3HAKOB Yy Apo3oduisly, «['eHeThka mojiay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm nTuims,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M PAcCIICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAIlUM CIICIJICHHOTO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MMKPOCKOTI,
MUKpornpenapar: «JIpozodumnay.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYUBOCTH: HEHACIICACTBEHHAS W HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUMBOCTh. CBOMCTBA T€HOTUIIMYCCKON M3MEHUUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbl W WX BIWSHUE Ha OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u  cxembl: «Bugsl  u3menuumBocTH», «MoaudukanoHHast
U3MCHYUBOCTHY, «KomOnHaTnBHAS U3MCHYUBOCTHY, «Mero3y,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opynoBaHue: >XKHUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PAaCTCHH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3TUYHBIMH BUIAMH U3MEHUYHUBOCTH.



JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytanuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uyenoBeka. MexayHapoaHas NpOrpamMMa HMCCIIEIOBAaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOT€HETUYECKUM, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacrnencTtBeHHble 3a001eBaHUS YeIOBEKa. | €HHbIE M XPOMOCOMHBIE
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecKoMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMoHCTpauumn

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeTojpl U3yuyeHUsS T€HETUKU
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi Opranu3sMoB

JloMecTukanust W celeKuus. 3apoKJCHUE CEJNEKIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUH U IOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacleacTBeHHOW wu3menHunmBoctTH H. . BaBumioBa, ero 3HaueHue Is
CEJICKIIMOHHOM pabOThI.

Metonbl ceneknMoHHOM paboThl. McKycCTBEHHBI OTOOp: MAacCOBBIA H
VIH/IUBU 1y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCIICKIIUHU. UcntrsiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOM  paboThl.
PanmnanmoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomoOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jijisi CeIeKIUH.



[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpuBugosas THOpUIN3AIINS.
brmu3skopoAcTBEHHOE — CKpemmBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUU PACTCHUM U )KUBOTHBIX.

CoxpaHeHre U U3y4YCHUE N'€HETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUHN U
WX JUKAX PpOAWYCH IS CO3MaHWS  HOBBIX COPTOB W THOPUIOB
CEIIBCKOXO3SIIICTBEHHBIX KYJIBTYD.

JdeMoHCcTpaIMuA

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «L{eHTpBI TIPOUCXOXKICHUS B MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHes».

JlabopaTopHast pabdora «/3yueHnue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOIBI U JIOCTHIKEHMSI CEJIEKUUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpPATOPUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCHOJB3yeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHrne, TMOJIyYeHUE KHUCIOMOJIOYHBIX IMPOJIYKTOB,
BUHOjIeMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
tTexHosoruii. [Ipon3BoACTBO OenKka, aMUHOKUCIOT U BATAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
*KUBOTHBIX. KpmoOGanku. Comaruyeckas THOpUAM3ANUS W  COMATUYECKUN
sMOpuorenes. Mcnoap30BaHue ramionioB B CEIEKIMU pacTeHu. MIcKycCTBEHHOE
OTUIOJIOTBOPEHUE. PEKOHCTPYKIUS SMIEKJIETOK M KJIOHUPOBAHUE IKHUBOTHBIX.
Merton TpaHCIIaHTALUU SIEP KIIETOK.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
KoHCTpyupoBanue pexkomonHanTHsx JJHK.



JlocTmKeHrss W TEPCHEKTHBBl XPOMOCOMHOM M TEHHOW WH)XEHEPHHU.
DKOJOTHYECKHE U ITUUECKHUE TPOOIIEMbI T€HHOWM NHKEHEPHUH.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSHHMSI €ro 310poBbs. MCIONb30BaHHE CTBOJIOBBIX
kieTok. TaprerHas Ttepanust paka. 3D-Omommkenepus mnsg  pa3pabOTKu
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKap@osauHra
JUIS peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llorydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.

IKCKypcHsd «DBHOTEXHONOrMsT — BaKHEWINAs IPOU3BOIAUTENBHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIOLUOHHBIX INpeICTABJICHUNA B
omnosioruu

OpomononHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb ¥ Hay4dHas aestenbHocTh Y. /lapBuHa.

J{Brokynye cuiibl 3BooIUK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernuecko teopun sBoftonnu (CTD). HeltpanpHas
teopust dBomound. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorud. 3HA4YEHHE
ABOJIIOIIMOHHOM T€OpUHU B JOPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. apBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (1o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema



mapuipyta nytemectBus Y. lapsunay», «Haxonku Y. {apBunay, «®opmbl 60pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpa3ue KyIbTypHBIX (POpM
KarmycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «CxeMa COOTHOIIEHMsI JABWXKYIIMX CHJI 3BOJIIOLUNY,
«OCHOBHBIE ITOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIEMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpaszus M CTPYKTypbl HOmyssiuuid. M3meHeHue
reHo()oH/a NOMYJALMH KaK »3JEMEHTapHOE OHBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OnementapHbie (aKTOPbl (IBMKYIIHE CHIIBI) SBOMIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelidp TeHoB — chyuaiiHbie
HEHANpaBJi€eHHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsiuusax. OQdext
OCHOBATEJIS. Murpanuuu. N3onsauus NOMYJISALINNA: reorpaguueckas
(mpocTpaHcTBEHHAas ), Ouosiornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisgiomMil Qgakrop 3Boaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(nm3pynrtuBHbIi). [lonoBoil or6op. Bo3HUMKHOBEHHE U HBOJIOLHUS COLHAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLMUU.
Bo3HUKHOBEHHE  MpPUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(OJIOrHYECKUE,
¢uznonornyeckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsiius — kitoueBor (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
rubpuan3zanusi). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
COXpaHeHus: 6bropazHooOpasusi. MUKPOIBOIIONUS M KOIBOIIOIMS Mapa3uTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBIeHUs 3akoHa Xapan—BaiinOepray, «/IBumxymue
CWJIbl ABOJIIOLUNY, «DKOJIOrMYecKass M30Js1us MONyJIAlUi ceBaHCKOU (openny,



«['eorpaduueckas W30IAMUS  JIUCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHULIBI
naypckoiy, «llonmynsiiMoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEHCTBUSL eCTEeCTBEHHOro oTOopa», «PDopMbl OOpHOBI 32 CYIIECTBOBAHHUEY,
«MBaycTpuanbHblii MenaHu3mM», «JKuBble Hckonaemsbie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnosiornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kpurepuun Buna», «Bunpl-nBoiHuKN», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BugooOpazoBaHus», «l'eorpaduyeckoe Bug000pazoBaHuE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000pA30BAHUE BHUJIOB CHHUID),
«ITomumiouasl pacTeHuit», «KamycTHo-peneunblii ruopu.

O6opynoBanue: repoapun pacTCHUN, KOJUICKIIMA HACEKOMBIX, Uydelia IITHIT 1
3BEped C MpUMEpaMH pa3IMYHBIX MNPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHUd OJIM3KUX BHJIOB, 0Opa30BaBIIMXCSA
Pa3IMYHBIMH CTIOCO0AMU.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OIHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB U HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metonbl  HM3ydeHHs  MakpodBOJMIOLUHU. IlaneoHTOIOrMYecKne  MeTOAbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs: 3Bojtouud. CpaBHeHUE QIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHIEMUKHU U PEIUKTHI.

OMOpPHUONIOrHYECKHE U CPABHUTEIBLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUs
HBOMIONMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKUe  METOAbl  W3YYEHHsS  HBOJIIOLIUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTEHEeTHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.

OO6mue 3aKkoHOMEpHOCTH (TIpaBuia) sBoroind. HeoOpaTuMOCTh 3BOIIIOIUH.
AnanTtuBHas paauanus. HepaBHOMEpHOCTbh TEMIIOB SBOIIOLIHH.

JleMmoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkeins.



Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJ JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepbl»,  «Cteronedansry,  «Punmodute»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpadpuueckue 30HBI 3eMian», «Jlpeiid KOHTUHEHTOBY,
«Penuktely, «HadanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYelloBeKa M IUMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPTraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HaydHble ruUmore3sl NpPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOWoreHes u
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE ornbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienne >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIUH. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OopraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Muiepa u I'. IOpw.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koarnepsatnas rumnoresa A. M.
Onapuna, TunoTe3a nepBuyHoro OynsoHa J[x. XomnaeitHa, reHeTHYeCKasi TUIoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosmorus u e€ Meronpl. OTHOcuTeNbHAass U  a0OCOJIIOTHAs
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HauvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEeHHE H HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboiau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEepPBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tamnbl HBOJIIOLMU BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxxaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie Xxop0BbIe )XKUBOTHBIE. JKHU3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.



[Tpoucxoxnenne amuoOuit u pentuanid. [IporcxoxaeHne MICKONMUTAOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje MO ’paM W MEepUodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucThka KiIuMara U
reOJIOTMYECKUX IponeccoB. llosBiieHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(heEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. IIpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHass cuctemMa opraHudeckoro mupa. I[lpuHnumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnasmanuanwy, JI. Tlactep, 1. . Meununkos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnumel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YYCHHIO CaMO3apOoKIeHMs XKu3HW», «Cxema ombita C. Mmmepa, I'. HOpn»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYEcKoO IBOMIONUNY», «CxeMa 00pa3oBaHUsS DYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema KUBOU NpUpoAbD», «CTpoeHue BHUpYCay,
«Apomopo3bl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l oroceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocreiimmey, «KUIIEYHOOTOCTHBIE,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuuspy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne Xu3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey», «Pa3BUTHE KU3HU B
KaltHO30HMCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTeHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUIJIOKOXKHUX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyuesla IITUI[ WU 3BEpeEw,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJBKH OPraHUYEeCKHUX
OCTaTKOB OPIaHU3MOB.

JlaGoparopnasi padora «/3ydeHue W ONUCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «/3yueHue OCOOCHHOCTEH CTpOEHUS pacTEeHUN
Pa3HbIX OTAEIOBY.



IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHMSI MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl 1 3aga4u aHTPOIMOJIOTHN. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YelIOBeKa. Pennruosneie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTauyus 4eaoBeKka OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuUTHE TOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIC.
CooTHoleHrne OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaguu aHTporioreHe3a. PanHue uenoBekooOpas3Hbie O00€3bSIHbBI
(IPOKOHCYJIBI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsIH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOMSIINN U MEPBBIA BBIXOJ JIHOJIEH
3a  npenensl  Adpuku. YenmoBek relmensOeprckuii  —  00mMIA  TIPENIOK
HEaHIEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBek pa3yMHbIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a nmpeaenamu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJSAIMIX
yejgoBeka. MyTalmoHHBIN mponiece U nogumopdusm. llonynsimoHHbIE BOJHBI,
npeid reHoB, murpaiusa U «dQdEKT oCHOBATENS» B MOMYJALUSIX COBPEMEHHOTO
YeJ0BEKA.

Yenoseueckne pacel. [loHstue o pace. bombiime pacbel: €BpoOIneouIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas). BpeMss U myTH paccesieHHs 4YeJIOBeKa 10 IJIaHeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITEIBHOCTh  pacHU3Ma.
[IpucnocoOeHHOCTh YemoBeKa K pa3HbIM YCJIOBUSIM OKpYXKAIOIIEH Cpebl.
Bmustaue reorpadmueckoit cpenbl W apeiidpa reHoB Ha  MOPQOJIOTHIO U
(U3HOJOTHIO YeTIOBEKA.

MexaucunurninHapHbIe MeToAbl B (pUBHYECKOU (Ouomornueckoit)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ QHTPOIMOJOTHS W IMAJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJSIUMiA. broconuanbHble UCCIENOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEIIOBEKE.

JemoHcTpanuu



[Toptpersr: Y. lapBun, JI. JIuku, . 4. Porunckuin, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIOIOTHIY, «[ 0JIOBHOM MO3T YeloBeKay,
«YenoBekooOpa3Hbie 00e3bsHBD», «CKENeT dYeloBeKa M CKEJeT IITMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «JIBUKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIFOLIUOHHOE
IpEBO  YeENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranbusny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, TMpeAMETOB  MaTepuaIbHOU
KyJbTypbl TIPEAKOB dYeloBeka, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUONEHCKUMH CIOKETaMH TPOUCXOXKICHHS UEeJIOBEKa,
dboTorpaduu HaX0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEb
yeperna 4YeaoBeKa W 4Uepena IMIMMIIAH3€, MOJIENIb KUCTA YEJIOBEKAa W KUCTH
IMMIIaH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

12 KJIACC

Tema 1. Dkojiorusi — Hayka 0 B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue U pa3Butue skojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skosioruu. IlosieBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOJIHbIe W JaboparopHbie. MojenupoBaHue B SKOJOTMH. MOHHUTOPUHT
OKPYXaIOIel Cpeibl: JTOKAIbHBINA, PETUOHAIBHBINA U TJI00AIBHBIN.

3HauYCHUE OKOJOTUYECKUX 3HAHWM Uil YeJIOBEKAa.  JKOJOTMYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBSI3€il 4enoBedecTBa ¢ Mpupojoi. dopmupoBaHue
AKOJIOTUYECKOMN KYJIbTYpPbhl U SKOJOTMYECKOM IPAaMOTHOCTH HACEICHUSI.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuipel u cxembl: «Pazgensl skomorun», «MeToasl sKojoruny, «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEeIby.

JlaGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
HCCJIEIOBAHUIN».

Tema 2. Opranu3mbl U cpea OOUTAHUSA



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHbie. Oo1ue
3aKOHOMEPHOCTH JAEUCTBUs 3Kojoruueckux (axrtopos. IlpaBuno munummyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHUil W >KUBOTHBIX IO OTHOIICHWIO K cBeTy. CHUrHaimbHass pojb CBETAa.
DOTONEPUOIU3M.

Temmeparypa kak skosioruyeckuii dakrop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skojormdeckuit (axrtop. Ilpucmnocobrnenus pacTteHuil K
NOJIEpKaHUI0 BOJHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpraHusMeHHas.  DPU3HKO-XUMHUYECKHE
O0COOCHHOCTH cpeji oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpellax.

buosornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBL. CyTOYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHu3MoB. [loHsiTHe O >KHU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa )KU3HMU.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJEUCTBUS  (TomMyeckue, Qopuyeckue, (QpadOpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JemoHcTpanuu

Tabnuiel U cxembl: «IKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«IKOJOTUYECKHE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TerioKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aNanTaluu
KHUBOTHBIX», «Cpeapl o0OWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBI»,
«Kuznennbie  Qopmbel  pactenmity, <« KuszHeHHBIE (GOPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn



NUTaHUs», «XunHudecTBoy, «llapasutmsm», «Koukypenius», «CumoOuosy,
«KommeHncanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHUS, repOapruu U KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUIEKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repOapu U KOJUICKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KM3HU, repbdapuu u
KOJUICKITUU DPACTCHHH W >KUBOTHBIX Pa3IUYHBIX JKU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSIX.

Jlabopatopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpbisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacCTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 3. IKo10rusi BUAOB U NOIYJIALMA

OKOJIOTUYECKUE  XapPaKTEPUCTUKHU MIOITYJISILIVH. [omymsiius Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSAIUU: YUCIECHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JvHaMuka monyisiuuu U €€ peryydnus. bHoTHYecKui MOTEHUHANl MOMYJISIUU.
MoaenupoBanue TMHAMHUKHA TOMYJISIIAKA. KpHuBbIEe pOCTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJSIIUN: Poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [ToTeHnmanbHas U peaau3oBaHHAs HUIIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BUIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHUSI WU MUTpaluid KUBOTHBIX. buoiormueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.



JleMoHCTpanun

[Toptper: JIxx. . XaTunHCOH.

Tabmupl U cxeMmbl: «OJKOJIOTUYECKHE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyJasiuum», «Bo3pacTHble  NHpaMuabl
nonyysiiun», «CKOpOCTb  3aceleHUsi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humm . M. XaTunHcoHay.

Oo6opynoBanue: repbapun pacTeHUM, KOJIEKIINH KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHUION.

Tema 4. IKo10rus CO00IECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Okocuctema Kak OoTKpbiTas cucreMa (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3aTeau  JKOCHCTeMBbl. buoMacca H  mOpoayKus.
DKOJIOrM4ecKue MUpaMuibl YUCEN, OMOMACChl U SHEPTUH.

HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKlieccud. [lepBuunbie
U BTOPUYHBIE CYKLUECCUM M HUX MPUYUHBL. AHTPOIOICHHbIE BO3JEHCTBUS Ha
cykueccuu. Knmnmakcnoe coo6miectBo. buopasnoobpasue u nmoiHoTa KpyroBopora
BELIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[IpupoHbIE 3KOCUCTEMBI.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOIHBIMHU SKOCUCTEMAMHU.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonormdyeckoe u
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocucteMax. IlepeHoc 3HEprum M BEHIECTB MEXKIY CMEXKHBIMH HKOCHUCTEMAMHU.
Y CTOMYMBOCTh OPTaHU3MOB, MOITYJISIUN U 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPOITOT€HHBIX BO3JCUCTBU.

MeTon070rHs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

MU POKOIUCTBCHHOI'O JICCa», «OKOoCHCTEMa XBOWHOTO Jccarn, «(DYHKI_[I/IOHEUII)HBIG
rpynnbsl OpraHu3MOB B 3KOCHCTEMC)), ((prrOBOPOT BEUICCTB B JKOCHUCTEMC»,



«Ilenu nutanus (mactOuIHAs, NETPUTHAS)», « IKOJIOTHUECKasl MUPAMUAA YHUCEID»,
«IKonorudeckas mupaMuyia OMOMACChl», «IKOJOTHUYECKAs MUpaMUIA SHEPTUNY,
«O0pazoBanue O6osota», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKoCUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesia NTHUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKypcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHsl B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO03AMCTBO)».

Tema 5. buocdepa — rirodabHas IKOCUCTEMA

buocdhepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepsl u e€ coctan. JKuboe
BeIIeCTBO OMocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTHU CylIeCTBOBaHUs Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM PKOCcUCTeMBbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEII[ECTB U OMOTEOXUMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonarue o Oumome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIIaHHbIC U IITMPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMUECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUH.

JleMoHCTpanun

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsr 3emmm», «KpyroBopoT a3zoTa B mpuUpoe»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT kuciopojga B TPHUPOJIES»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanunbiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 6. UestoBek u OKpyKa0mIas cpeaa



OKOJIOTUYECKHE KPHU3UChl M HX HpUYMHBL. Bo3aedcTBhe yenoBeka Ha
onocepy. 3arps3HeHuwe Bo3mymiHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJMHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHre KiumMara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO U YKUBOTHOTO MHpa. OCHOBHBIE TNPUHLHUIIBI OXPaHbl MPUPOIBL.
Kpacubie xuuru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U MPUPOJIBI.
PannonanbHO€  MPUPOJIONOJB30BAHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpa3ust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ABHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pa3BUTHS ONACHBIX TEXHOT'CHHBIX
IIPOLIECCOB.

JleMoHCTpanumn

Tabmuublr W cxembl:  «3arpsi3HeHHE  aTMocepb»,  «3arps3HEHHUE
ruapocheps», «3arps3HeHne 1ouBbl», «llapHukoBbld  3PdekT», «Ocodo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUNY», «MOAENIN yIPABISIEMOTO MUPAY.
ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickont @eneparuu, KpacHoi KHUTM pernuoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCS TPOrpaMM CpelHero o6mero o0pa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIICHUSI K MHEHHUIO OIIMOHEHTOB TMPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpuOTU3Ma, YBXXEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TNUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI WU HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NIOHUMAHUE LEHHOCTH MPaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM MpodhecCHOHATBHOM JEesTeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO FKOJIOTMYECKOIO0 MBIIUICHUS, IKOJTOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYJBTYpbl KakK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpe Kak O €IMHCTBE MPHUPOJIbI, YelOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTb PECypCHbie  MPOOJIEMbl  pPa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyUYCHUM OWUOJOTHYECKUX 3HAHMM B LEISX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABJICHUE, MPOIiecC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GYHKITMOHAIEHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPHUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3iIM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONb30BaTh PAa3jMuHbIe BUABI JCSATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJIECHANPABICHHBI MMOUCK MEPEHOCa CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHAIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpMaIMKM, HEOOXOUMOM JiJIsi BBITTOTHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaluu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HMCIIOJH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYAIbLHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TPOLECCOB, HX pE3YJIbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATENIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3YNbTATBl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI HA OOECIEYeHUE MPOPUIBHOTO
oOyueHusi oOyuaromuxcst Ouosiornd. OHHM BKIIOYAIOT: CHEHUPUUECKHE IS
OuoNoruM Hay4yHble 3HAHMUS, YMEHHUS M CHOCOOBI JEHCTBHII IO OCBOEHHIO,
UHTEPIIPETALNN U TPeoOpa30BaHUIO 3HAHUMN, BUABI ACSITEIBHOCTU MO MOITYYECHUIO
HOBBIX 3HAHUU U WX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CcUTyalusax. lIpenMerHble pe3ysbTaTbl MPEACTABICHbI IO ToJaM
U3Y4YECHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOeHUsS yueOHoro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEUIeHHMH MpoOJieM  palloHaJIbHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroime OHWOJIOTMYECKUe TEPMUHBI M TOHSATHS (JKU3Hb, KJIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpust
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wueHtpax
MHOTOOOpa3usi ¥ NPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HHUM),  3aKOHbI
(emmHOOOpa3usi MOTOMKOB MEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMIUIEMEHTapHOCTH );



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCIIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

yYMEHUE BbIICNATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemecTB (MeTabO0Iu3M), MPEBPAIICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHHUS,  WHAWNBUAYATbHOTO  pPa3BUTHUS  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMHd M CHCTEMaMH OpPTaHOB Yy pAacCTEHWH, >KMBOTHBIX M YEJIOBEKAa M WX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATarlaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATh OTJIUYHTEIIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTUISCKHE 3aa9H, BBISBIISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOIBL;

YMEHHUE Y4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIHCKOM paboTe Mo OMOJIOTHH,
DKOJIOTHU W MEIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

yMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIMHBI  (KJIOHMpPOBaHWE,  HMCKYCCTBEHHOC



OIUTIOIOTBOPEHHE, HAINPABIEHHOE M3MEHEHHE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieill mpodeccuoHambHON
JeSATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIILIEHHOCTH, YIIyOJIATh MO3HABATEIbHbBIN
MHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 11-
12 knaccax nOMKHBI OTPAXKATS:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpa, B IIO3HAHWHM 3aKOHOB IPUPOABI M PELICHUM SKOJIOTUYECKUX
npo0OjieM 4YelnoBeYecTBa, a TakXKe B PEIIEHHH BOIPOCOB PallMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/E,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMONOIMUYECKHUX 3HAHHUH, KOTOpas BKIIOYAET
ONpeNieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHJI, »KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMM  HAy4YHOIO  IO3HAHUA,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OHOIE€OLIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, NBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BAUSHUS ABMOKYIIUX CHJI SBOJIOLUMU HAa T€HO(POH I MOIMYJISIUH,
MPUCHIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHusl, YepelOBaHUsl HAMpaBIICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBAaTh B3aMMOCBA3M MEXAY MpOLECCAaMU HBOJIIOLUH,
JBIKYILMMHU CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele OoOuTaHus, aOMOTHUYECKUX M OHOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APIYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPeJIbl OOUTAaHUA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U YETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITh IPUUUHHO-CIICICTBEHHbBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE W MPaKTUYECKUE padOThl, COOIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNabTaThl U AENIaTh BBIBOJIBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIorud,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusIX;

yYMEHUE OlLEHUBATh THIMOTE3bl U TEOPUH O MIPOUCXOKICHUHU JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIleHUs
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHalIbHON
JESITEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHNUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOINEW mpodeccun U MPOJIOJDKCHHE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOo(hecCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.

dopma MPOMEKYTOUHOM aTTeCTallMi — KOHTPOJIbHas padoTa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmmyecTBO 4acos DJIEKTPOHHbIE
Ne /it HaumenoBanue pa3aesioB U TeM KoHTpOIbHbIE (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI pecypebi
bubmmoreka LIOK
1 buornorus xax Hayka 2 1 https://m.edsc]iJ.ru/7f410292
2 KuBble CUCTEMBI U UX OpraHU3aIus 1 bubmorexa LIOK
https://m.edso0.ru/7f41¢292
3 XUMHUYECKUM COCTAB U CTPOCHUE KIIETKH 8 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
4 Ku3HenesaTeapbHOCTh KIETKHA 6 1 ﬁgg;%ﬁi?sgﬁﬁﬂ 416292
5 Pa3smuosxenue u VHIMBUTyaJbHOE 5 bubmoteka [IOK
pa3BHUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTH u W3MEHUYHBOCTD 3 bu6mmoreka [JOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexmus OPTraHU3MOB. OCHOBBI 3 1 bu6moreka [JOK
OHMOTEXHOJIOTHH https://m.edso0.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa OK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KosnuecTtBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undpossbie)
Ne n/m KonTpoJsbHbIe
MPOrpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypchbl
1 3apoKICHNE U Pa3BUTHUE IBOJIFOIIMOHHBIX 4 bubmorexa [JOK
MPEJICTaBICHUIA B OMOJIOTHI https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 M ¢ 10 1
MIKPOOBOTIOMILTI €€ PESYIRTATRL https://m.edsoo.ru/7f41c292
3 MakpodBOoTIOIHS U €€ pe3yIbTaThl 6 Bubnuorexa LIOK
P B pesy https://m.edsoo.ru/7f41c292
4 [IponcxoxieHne 1 pa3BUTUE KU3HU HA 5 1 bubmoreka [JOK
3emie https://m.edsoo.ru/7f41c292
5 [IpoucxoxeHue 4eaoBeKa — 3 1 bu6moreka [JOK
aHTPOTIOrCHE3 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10O 34 3

[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12 KJIACC

KosnuecTtBo yacoB DJIeKTPOHHBbIE
HauMeHoBaHMe pa3/ie/ioB U TEM (ungpossbie)
Ne i/ KonTpoJbHbIE
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThbI
pecypcsl
DKOJIOTUS — HayKa 0 B3aUMOOTHOIICHUSX
1 OpraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3
C OKpYXarouien cpenou
2 Opranusmel U cpea 0OMTaHUs 10 1
3 DKOJIOTHSI BUIOB U MOMYJIALUN 7
4 DKO0JIOrUs COO0IIECTB. DKOJIOTHYECKUE 3 1
CUCTEMBI
buocdepa — rmobanpHas skocucTeMa 3
6 YenmoBek u OKpysKaromias cpena 3 1
OBUIEE KOJIMYECTBO YACOB I1O 34 3

[TPOITPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos
Ne Tema vpoKa K Hara DJIeKTpOHHbIe NN (ppoBbIE
n/n yp Bcero OHTPOILHDLIE H3yYeHHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI
bubnnoreka IIOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
M i T

2 padota Ne | enomaonanme pastmmix weroton 1 Butmrorexa LIOK
P N P s https://m.eds00.ru/863e6122
MIPU U3yYEHUH OUOJIIOTUYECKUX OOBEKTOBY»

3 buonornueckue cUCTEMBI, ITPOLIECCH U UX U3YUYECHHE 1 bubmorexa LIOK

’ https://m.eds00.ru/863e6564

4 XUMUYECKUH COCTaB KJIETKUM. Boma u MUHEpaibHBIE 1 bubnmnoreka [HOK
COJIH https://m.edsoo.ru/863e674e

bubnuoreka [IOK

5) benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edso0.ru/863e6b72
®epMeHTl —  OHOJIOTUYECKHE  KaTalu3aTOopHl.

6 JlaGopatopnas ~ pabora  Ne 1 «3yuenue 1 bubnmnorexka HOK
KaTaJUTUYECKOH  aKTUBHOCTH  (epMEHTOB  (Ha https://m.eds00.ru/863e6b72
IIpUMepe aMHJIa3bl WM KaTaJlasbl)»

bu6nuoreka [IOK

! YraeBoL. JIAmH eI . https://m.eds00.ru/863e6870

but6mmoreka [IOK

8 Hyxniennosgie iueorel. AT® . https://m.edsoo.ru/863e6d5c

9 Hcropus m mertonsl u3ydeHus: kineTku. Kierounas 1 bu6muoreka [JOK
Teopus https://m.edso00.ru/863e6e88

10 KiteTka kak nesnocTHas )uBas CHCTEMA 1

11 Crpoenune sykapuotuyeckoil kierku. JlaboparopHas 1 bubmuoreka [JOK



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e674e
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pabora Ne 2 «/3ydyeHHe CTPOCHHS KIIETOK PACTCHHI,
KUBOTHBIX, TPUOOB M OaKTEpUil 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u X OMUCAHUE»

https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6nmoreka [IOK

12 OGmen BemecTs Wik MeTabousM https://m.edso0.ru/863e766¢

bu6nuoreka [IOK

13 | PorocumTes. XeMOCHHTES https://m.edso0.ru/863e7c98

o bu6nuoreka [IOK

14 Sueprerucckuii obmen https://m.edso0o.ru/863e7aae
XKuznennsiii nukn knerku. Jlenenue xkinerku. Murtos.

Jlaboparopuast pabora Ne 3 «HabmoneHne mMurtos3a B bubnmnoreka HOK

15 _

KJIETKaX KOHYMKAa KOpelIKa JyKa Ha TIOTOBBIX https://m.edsoo.ru/863e7dc4
MHUKPOITpenapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOTO CHHTE32 bubmmorexa LIOK
‘ https://m.edso0.ru/863e796e
bubmuorexa [JOK

17 Tpancnsuus — GuOCHHTE3 OeKa https://m.eds00.ru/863e796e

bubnnoreka IIOK

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI https://m.eds00.ru/863e7540

bu6nuoreka [IOK

19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmmoteka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue M  pa3BUTHE TOJOBBIX  KJIETOK.

21 OmnonorBopenne. JlaboparopHass pabora Ne 4 bubnmnoreka [JOK
«M3ydyeHre CTpOCHUS IOJIOBBIX KIIETOK HAa TOTOBBIX https://m.eds00.ru/863e81b6
MHUKpPOITpenapaTax»

22 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubmorexa IJOK

https://m.eds00.ru/863e8436

23 I'enetuka — Hayka O HacJIEACTBEHHOCTH U bu6muoreka [JOK
N3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIeJJOBaHMsI MIPU3HAKOB. bubmuoreka [JOK
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MonoruGpuaHOe CKpeluuBaHue

https://m.eds00.ru/863e8878

,HI/IFI/I6pI/II[HOC CKpC€IIMBaHHUC. 3aKOH HE3aBHCHMOI'O

bu6nuoreka [JOK

25 HACJICIOBAHUS ITPU3HAKOB 1 https://m.edso0.ru/863e89a4
CuenieHHoe HacJIeJIOBaHUE MIPU3HAKOB.

JlaGoparopHasi padora Ne 5 «/3ydeHue pe3yiabTaToB bubnmoreka [JOK

26 1 .

MOHOTHOPUAHOTO M JIUTHOPUIHOTO CKPEIIMBAHHS Y https://m.edso0.ru/863e8c60
O30 HIIBI HA TOTOBBIX MUKpOIIpENapaTax»

7 I'eneTuka oJja. Hacnenosanue MPU3HAKOB, 1 bubmuorexa [JOK
CUEIUICHHBIX C [1OJIOM https://m.eds00.ru/863e8c60
W3menunBocth. HeHacnencTBeHHass HW3MEHYMBOCTD.

JlaGopaTopHas paboTta No 6. N3yuenue bubnmnoreka HOK

28 . 1 .

MOTU(GUKAMOHHOW  U3MEHYMBOCTH,  TOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psa U BAPUALIMOHHON KPUBOI)»
H .

| | B 10K
P o yrat -y Ap https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpEapaTax»

bubnnoreka IIOK

30 ['eneruka enosexa 1 https://m.edso0.ru/863e8d78

31 O6o0menne 1o Teme «HaciaeacTtBeHHOCTH | 1
W3MEHYUBOCTH OPTaHU3MOB)

32 Cenekius Kak HayKa M MPOLECC 1 Bubmoreka HOK

https://m.eds00.ru/863e9214

33 Metonpl M JIOCTHKEHMS CEJEKLMU pAaCTEeHUH U 1 bubmuorexa [JOK
JKMBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpaciib Ipou3BOJCTBA 1 bubmorexa LOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabHbie
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchbl
padoThI
bu6moreka [JOK
1 OBommonnonHas teopus Y. lapsuna 1
P Hep https://m.edsoo.ru/7f41c292
5 JIBUSKYILHME CUIIBI SBOJIIOLIMH BU0B 110 Y. 1 bu6moreka IJOK
Hapsuny https://m.edsoo.ru/7f41c292
3 Bops0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 1 bubmoreka [IOK
M MCKYCCTBEHHbIH 0TOOP https://m.edsoo.ru/7f41c292
) DraIbl SBOJIIOLMOHHOTO IIPOIIECCA: i bu6moreka [JOK
MHKPOIBOJIOLHMS U MAKPOIBOJIFOLHS https://m.edso0.ru/7f41¢292
5 [Tonyssus — dJIeMEHTapHas €IMHULA 1 bubmoteka [IOK
JBOJTIOIUH https://m.edsoo.ru/7f41c292
6 5 0 1 bubmoteka [IOK
JieMEeHTapHbIe (PaKTOPbI DBOJOIMN
P P https://m.edsoo.ru/7f41c292
7 Murpanuu. U30081uu NOmyIIsyii: L bu6mmoreka [JOK
reorpaduueckas, OUOIOrHYecKas https://m.edsoo.ru/7f41c292
8 EcrecTBEHHBINH 0TOOP — HATIPABISIOIIAN i bu6moreka [JOK
daxTop BOMIOIIN https://m.edsoo.ru/7f41¢c292
5 bubmoteka [IOK
9 [TonoBoit oT60P 1
https://m.edsoo.ru/7f41c292
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Bu6morexa LOK
10 pe3yJIbTaT MUKPOIBOJIIOLIMH. 1

JlaGopatopHas pabora «3yueHue

https://m.edsoo.ru/7f41¢c292
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apoMop(}030B U UAHOATANITAIIUHN Y
PaCTeHUH U )KUBOTHBIX)»

Bun, ero kpurepuu u CTpykTypa.

bu6moreka [JOK
11 JlaboparopHas pabota «CpaBHEHHUE BHIOB h 1im.ed 1 17
110 MOP(OJIOTHIECKOMY KPUTEPUIO» tps://m.edsoo.ru/7f41c292
bubmorexa [JOK
12 CtpykTypa BUaa 1
https://m.edsoo.ru/7f41c292
13 Bu000pazoBaHue Kak pe3ynbTaT bu6moreka [JOK
MHKPOIBOJIIOLINH https://m.edsoo.ru/7f41c292
KonTtponbHast pabora «3apoxxaeHue u
14 Pa3BHUTHE BOJIIOIMOHHBIX MPEACTABICHUI
B OMOJIOrMU. MHUKPO3BOJIIONHS U €€
pe3ysbTaThD»
15 Makpossosmonus. [laseonronornueckue bu6moreka [JOK
METO/IbI H3Y4EHHS SBOJIIOLMH https://m.edsoo.ru/7f41¢c292
16 Broreorpaduueckiue METOIBI H3yICHUS bu6mnoreka [JOK
3BOJTFOIHI https://m.edso0.ru/7f41¢c292
OMOPHOIOTHYECKHE U CPABHUTEIHHO- Bubmorexa LIOK
17 MOP(OJIOTHUECKUE METOIbI U3YUEHHUSI h 1im.ed 7f41c2
- ttps://m.edsoo.ru/7f41c292
M -
OJICKYJIIPHO-TCHETHUECKHE, Bu6morexa [IOK
18 OMOXMMHYECKHE U MAaTEMaTHYECKUE h 1im.ed .
METOJB] H3YEHHs FBOMIOLHI ttps://m.edsoo.ru/7f41¢292
bu6moreka [JOK
19 OO01mre 3aKOHOMEPHOCTH JBOJTFOITHH 1
https://m.edsoo0.ru/7f41c292
bu6moreka [JOK
20 OO01mre 3aKOHOMEPHOCTH BOJTIOIUH 1

https://m.edsoo.ru/7f41¢c292
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Haquble THUITOTE3bI MPOUCXOKACHU A

’1 3 I bu6mmoreka I{JOK
KU3HU Ha 3emue. Jlonay4Hbie
Y https://m.edsoo.ru/7f41c292
IPEICTABIIEHUS O 3aPOKIEHHUH KU3HU
92 OCHOBHBIE JTallbl HEOPTAHUIECKOU bu6moreka [JOK
3BOJIFOLIHI https://m.edsoo0.ru/7f41¢292
23 [UIoTe3kl 3apOKACHUS KU3HH bu6moreka [JOK
Hcropust 3emin 1 METOIbI €€ U3yUICHHS. https://m.edsoo.ru/7f41c292
o4 PasButHe XU3HU Ha 3eMIIE 110 3paM H but6moreka [JOK
eproaam https://m.edsoo.ru/7f41¢c292
MaccoBble BBIMUPAHHUS — KOJIOTHYECKHE
o5 KPHU3HUCHI TIPOILIOrO bu6moreka [JOK
CoBpEeMEHHBIN 2KOJIOTUYECKUN KPU3UC, €TO https://m.edsoo.ru/7f41¢c292
0COOEHHOCTH
26 KonTtponpHas padora «[Ipoucxoxaenue u
pa3BUTHE KU3HU Ha 3eMIIe»
. ?HTpOHOJ‘IOFI/IH — HayKa 0 HENOBeKe Bu6miorexa LOK
a3BUTHE MPEJICTABICHUH O
P https://m.edsoo.ru/7f41c292
TPOMCXOKICHUHU YETOBEKA
MecTo 4elioBeKa B CUHCTEME OPTaHHYECKOTO
08 mupa. Jlaboparoprast pabora «3yueHue bub6anoreka [{JOK
0COOEHHOCTEH CTPOEHHUS CKeJIeTa https://m.edsoo.ru/7f41¢c292
YEJIOBEKA, CBA3AHHBIX C MIPAMOXOKIEHHEM
29 I bubmoteka [IOK
BIDKYIIME CUJIbI aHTPOIIOT€HE3a
Y P https://m.edsoo.ru/7f41c292
30 CoOTHOIIEHHE GHOTOTHIECKHX U bu6moreka [JOK
COIMANBHBIX (PAaKTOPOB B AHTPOIIOTECHE3E https://m.edsoo.ru/7f41¢292
31 OCHOBHBIE CTaJIUH AHTPOIIOTEHE3A bubmoteka [IOK
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https://m.edsoo0.ru/7f41¢292

32 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa 1 bubmorera [IOK
https://m.edsoo.ru/7f41c292
UYenoseyeckue pacsl. [IpakTuueckas Bu6maorexa [{OK
% Eﬂagﬁ;ﬁﬁﬁi‘:; SoToTHEEE . https://m.edso0.ru/7f41¢292
34 KonTtponbHas padora «[IpoucxoxaeHue 1
YeJI0BEKa — AaHTPOIIOT€HE3)
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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12 KJIACC

KoaudecTBO 9acoB

o Tena ypoka Beero N R o otpasomarenmne meerpens
1 3apoKJIECHNE U Pa3BUTUE DKOJIOTUH 1 bubmoreka IIOK
Merozbl 9KOMOrUH. https://m.edsoo.ru/7f41c292
2 Okonorndyeckue GaKTopsl bubmorexa [OK
https://m.edsoo.ru/7f41c292
3 3Ha4YCHHE IKOJOTHUECKUX 3HAHUM JUIs YeJI0BEKa 1 bubmorexa TIOK
https://m.edsoo.ru/7f41c292
4 Cpenbl oOuTaHus OPraHu3MOB 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
5 buonoruueckue puTMbl 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f41c292
6 XKuzHeHHble pOpPMBI OPraHU3MOB 1 buommorexa OK
https://m.edsoo.ru/7f41c292
7 buotnueckue hakropsl 1 buommorexa OK
https://m.edsoo.ru/7f41c292
8 3HaueHne OMOTHYECKUX B3aMMOIENCTBHUI ISt i butmoreka [JOK
CYIIECTBOBAHMS OPTAaHU3MOB B CpeJie OOMTaHUS https://m.edsoo.ru/7f41¢c292
9 DKOJIOTUYECKUE XAPAKTEPUCTUKH MOITYIISILIUN 1 bubmmorexa TIOK
https://m.edso00.ru/7f41c292
10 OcHOBHBIE TIOKA3aTENN MOMYJISINNA: YUCICHHOCTD, 1 bubmoreka IIOK

IJIOTHOCTB, BO3pAaCTHAA U ITOJIOBAsA CTPYKTYpa

https://m.edsoo.ru/7f41¢c292
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OcHOBHBIC TTOKa3aTeIN HomyJjdanuu: poxxaacMoCThb,

bu6mmoreka I{OK

H IPUPOCT, TEMIT POCTa https://m.edsoo.ru/7f41c292
12 OCHOBHBIE [TOKA3aTEIH TIOMYJISLUN: CMEPTHOCTb, bubmoreka [JOK
MUTpaIuu https://m.edsoo.ru/7f41c292
13 Kontposbhas padota «9xonorusi. Opranuzm u
cpena oOuTaHUs»
14 DKoJoru4eckasi CTpyKTypa nonyssiuu bubsmorexa TIOK
https://m.edsoo.ru/7f41c292
15 JInHaMyKa NOIYJSIUU U €€ peryJIsaius bubmorexa [OK
https://m.edsoo.ru/7f41c292
16 KpuBbie pocta 4ncIeHHOCTH TOMYIIALIUU. bubsmorexa TIOK
https://m.edsoo.ru/7f41c292
17 KpuBbie BBKUBaHHS bubmorexa [JOK
https://m.edsoo.ru/7f41c292
18 DKoylornyecKas HUIla BUAA. bubmorexa LOK
https://m.edso0o.ru/7f41c292
19 Bup xak cucrema nonyssinui bubmorexa HOK
https://m.edso0o.ru/7f41c292
20 3aKOHOMEPHOCTH TIOBEJACHHS U MUTPAIHiA bu6amoreka I{OK
JKHBOTHBIX https://m.edsoo.ru/7f41c292
21 Co00111€CTBO OpPraHU3MOB — OHOIICHO3 bubmmorexa TIOK
https://m.edsoo.ru/7f41c292
22 DKocucTema Kak OTKpbITasi cucTema bubmorexa [OK
https://m.edso0o.ru/7f41c292
23 KpyroBopoT BELIECTB U MOTOK SHEPTUH B bu6mmoreka I{OK
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IKOCHUCTEME https://m.edso0.ru/7f41¢c292
24 OcCHOBHBIE TOKA3aTENN IKOCUCTEMBI 1 Bubmorexa TIOK
https://m.edsoo.ru/7f41c292
25 DKOJIOTHYECKUE TTUPAMHUJIBI 1 bubmorexa IIOK
https://m.edsoo.ru/7f41c292
26 N3meHneHus coo0IIecTB — CYKIIECCHH 1 bubmorexa TIOK
https://m.edsoo.ru/7f41c292
97 [IpupoaHbIE M AHTPOIIOTEHHBIE SKOCHCTEMBI. 1 bubmoreka [JOK
Y p6OIKOCHCTEMBI https://m.edsoo.ru/7f41c292
)8 KonTtponbHas pabota «9KOJIOTHS COOOIIECTB. 1
DKOJIOTUYECKHE CUCTEMBI»
29 buocdepa — obmieruianerapuas 060104Kka 3eMiau 1 ];3[6);17/?;21;1;{3‘15/7 £410292
bubnuotexa [JOK
30 Yuenne B. W. Bepraackoro o 6uochepe 1 https://m.edscl)i).ru/7f41c292
31 3aKOHOMEPHOCTH CYILIECTBOBaHUs OHoChepbl 1 buommorexa OK
https://m.edsoo.ru/7f41c292
bubmuoteka [JOK
32 BoszeiicTBue uenoBeka Ha 6uochepy 1 hitps:/m.e dS(I)_f).I‘U 17§41c292
33 AHTPOINOreHHOE BO3JIEHCTBHE HA PACTUTEIBHBINA U i butmoreka [{OK
KUBOTHBIH MuP. OXpaHa MPUPOIbI https://m.edso00.ru/7f41c292
34 KontpospHas padoTa «UenoBek u okpyxaromias 1
cpema»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS  YYEHHUK

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6noB A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., AxnumonepHoe obmectBo «M3aaTenscTBO
«IIpocBenieHue»

buonorus / [laceunuk B.B., Kamenckuit A.A., Pyomos A.M. u npyrue /Ilon
pen. Ilaceunnka B.B., Akunonepnoe o6miectBo «M3patensctBo «IIpocBeiieHne»
buonorus: OO6mas Oumosoruss. 10 ki ba3oBblii  ypoBeHBb:  y4eOHHK/
B.M.CuBornasos, U.b. Aradonosa, E. T.3axaposa. - 6-e uzn., ucnp. - M.: Jlpoda,
2018. - 254, [2] c.: um.

buonorus: O6mass Ouonoruss. 11 k. ba3oBblil  ypoBeHb: y4eOHHK/
B.1.CuBornazos, 1.b. Aradonona, E. T.3axapoBa. - 5-¢ u3z., ucnp. - M.: Jlpoda,
2018. - 207, [1] c.: un. - (Poccuiickuii yueOHUK).

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorusa. 10 wmacc. Meroaudeckoe mnocobue 7067 aBtopsl: MurrakoBa
Banentuna Hukonaesna, K.m.H., 1o1ieHT kadeapbl TUIAKTUKA U YACTHBIX METOJIUK
UIIKulIIIPO OT'TIY (r. Opendypr), AragonoBa Nuna bopucosna, Cuorias3os
Brnanucnap MBanoBuu, Kanmupmar mnegaroruyeckux HaykK, MOYETHBIM pPaOOTHHUK
obmero oOpazoBanuss P®, naypear mnpemun npesugeHta PD B olnactu

obpazoBanusi, aBTop ¥YMK 1o 6uonoruu M3narensctBa «IIpocseiienne»



buonorus. 11 xnacc. Meronuueckoe nocodue k yueouuky M. b. Aradonosoit,
B. U. CusornazoBa «buomorus. 11 kmacc. ba3zoBblii ypoBeHb» 5520 aBTOpBI:
MumakoBa Banentnna HukonaeBHa, K.m.H., AoueHT kadenpsl IUAAKTUKUA U
gacTHeiXx Meroauk WIIKulllIPO OI'TIY (r. Open6ypr), AradonoBa HWuHa
bopucoBHa, CuBorna3os BnaaucnaB MBanosuu, Kanauaar nenarorndeckux Hayk,
nou€THBIN paboTHUK o01Iero obpasoBanus PD, naypeat npemun npesunenta PO B

obsactu o6pazoBanus, aBTop Y MK no 6uonorun M3narensctBa «IIpocBenieHue

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://catalog.prosv.ru/attachment/42fc0763-073a-11e4-a3fe-0050569c7d18.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya format-

docx_26082023 na-sajt.pdf



		2024-10-09T10:16:19+0300
	ЗНАЧКОВА ЕЛЕНА ГРИГОРЬЕВНА




