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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6Homy npenmety "buonorus” (nanee - Ouoaorus) Ha ypoBHE CpeTHEro 00IIero
oOpa3oBanust pa3paborana Ha ocHoBe @DenepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
obpasoBanuu B Poccuiickoit ®denepaunny, PI'OC COO, Konuenmuu npenojaBanus y4eOHOTo mpeaMera
«buonorus» u 0CHOBHBIX NOJOKEHUH (enepabHON pabodel mporpaMMbl BOCIIUTAHUS.

VYuebnbiii npeamer «buonorusy yrmyonénaoro ypoBHs usyueHus (10-11 kmaccel) sBisiercs
OJHMM M3 KOMIIOHEHTOB IpeaMeTHOH oOnactu «EcTtecTBeHHO-HayuHble mpeamers». ConiacHo
nojoxeHussMm ®I'OC COO npodunbHble yueOHble NPEAMETHI, M3ydaeMble Ha YIIyOIEHHOM YpOBHE,
ABISIIOTCS  criocoboM auddepenumanyu oOydyeHuss Ha YpOBHE CpEIHEro obmero oOpa3oBaHHS U
IpU3BaHbl OOECNEUUTh IPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CPEAHHUM OOLIMM, CpEeIHUM
npo¢eCCHOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To jxe BpeMsi KaXIblii U3 3TUX Yy4eOHBIX NMPEIMETOB
JOJDKeH OBbITh OPHEHTUPOBAaH Ha NPUOPUTETHOE pelIeHHEe 00pa30BaTENbHBIX, BOCHUTATENIBHBIX U
pa3BUBAIOIIMX 33/]a4, CBA3aHHBIX ¢ MpodopueHTanuell 00yyarouxcs U CTUMYJIMPOBAaHUEM MHTEpeca K
KOHKPETHOM 00JacTM Hay4YHOTO 3HAHMs, CBA3aHHOIO ¢ OWOJOrMed, MEIUIUHOM, 3KOJOTHEH,
IICUXOJIOTUEH, CIIOPTOM MUJIM BOEHHBIM JIEJIOM.

IIporpamma no ywyeOHoMy mnpeamery "buosnorusa" naér mpeiacrtaBieHMEe O LENW W 3agadax
u3yyeHus ydeOHoro mnpenmera «buonorus» Ha yrIyOaEHHOM YpOBHE, OIpelenseT o00s3aTelbHOoe
(VHBapuaHTHOE) IIPEIMETHOE COAEP)KAHME, €ro CTPYKTYpUPOBAaHUE IO pasfellaM U TeMaw,
pacrpesieieHie MO KjaccaM, PEKOMEHAYeT IOCIIE0BaTeIbHOCTh H3yUeHHsl y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. B nmporpamme nmo Ouosioruu peann3oBaH HNPUHIMIT MPEEMCTBEHHOCTH C
U3yyeHHEeM OHMOJIOTMU Ha YPOBHE OCHOBHOIO 00Iero oopa3oBaHusi, Onaronaps 4eMy NpoCcMaTpuBaeTCs
HalpaBJIEHHOCTh Ha TOCJIEAYyIoLlee pa3BUTHE OMOJOTMYECKUX 3HAHHWM, OpPUEHTUPOBAHHBIX Ha
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIIUICHUS, PEICTaBICHUH O
37I0pPOBOM 00pase >KU3HHU, Ha BOCIIUTAaHHE OEPEKHOr0 OTHOLICHUS K OKpYKarollel npupoaHoi cpene. B
nporpaMMme 1O OWOJOTMM TakXe II0Ka3aHbl BO3MOXKHOCTH Yy4eOHoro mpenmera «buonorus» B
peanu3zaiun TpedoBanuit ®I'OC COO k nmuaHUpyeMBbIM JIMYHOCTHBIM, METAPEIMETHBIM U ITPEIMETHBIM
pesynbTaraM o0y4yeHHst U B (DOPMUPOBAHUU OCHOBHBIX BHUJIOB Y4€OHO-II03HABAaTEIbHOM JESITEIbHOCTH
00y4aroILMXCsl 10 OCBOCHHIO COJIEpXKaHUs OMOJIOTMYECKOro 0Opa3oBaHUs Ha YpPOBHE CpeIHEro OoOIIero
00pa3oBaHMUs.

VYuebublii npeamer «buonorus» Ha ypoBHE cpenHero oOmiero oOpa3oBaHMs —3aBeplIaeT
Ouonoruueckoe 00Opa3oBaHHWE B IIKOJIE W OPUEHTHPOBAH Ha pACIIMpPEHHE U YyIIyOJleHHe 3HAHUMN
00y4arolXxcst O KHUBOH MPUPOJIE, OCHOBAX MOJIEKYISIPHOW M KJIETOYHOW OHMONIOTMH, SMOPHOIOTUU U
OMOJIOTUH Pa3BUTHS, TEHETHKH, CEJIEKIINU, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOTO YYEHHS U KOJIOTHH.

Nzyuenune ydebHOro mnpeamera «buosnorus» Ha yrniyOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJrOTOBKY OOYyYaroIuXcsi K MOCIEAYIOIEMY MOJIY4YEeHUI0 OHOJIOTMYecKoro oOpa3oBaHMs B By3aX U
OpraHu3alMsIX CpeIHero mnpodeccuoHanbHOro o0Opa3oBaHMs. OCHOBY €ro COJIEp:KaHUS COCTaBiseT
cucreMa OHOJIOTMYECKUX 3HAHWM, IMONYYEHHBIX HPU HM3YUYEHUH OOY4aroIIMMHUCS COOTBETCTBYIOLIMX
CHCTEMaTU4YeCKHX pa3/ieioB OMOJOrMHM Ha YpOBHE OCHOBHOrO oOmiero obpazosanusi, B 10—11 kmaccax
9TH 3HAHUS MONy4aroT pa3BUTHE. Tak, paclIUpeHbl U yr1yOneHbl OMOJIOTHYEeCKHE 3HAaHUS O PAaCTEHUSX,
KHUBOTHBIX, TIpubax, OakTepusx, OpraHU3Me 4YellOBeKa, OOLIMX 3aKOHOMEPHOCTSIX  JKU3HH,
JIONIOJTHUTENBHO BKIIIOUEHBI OMOJIOrMUYECKUE CBEICHUS MPUKIIAIHOTO M MOUCKOBOTO XapaKTepa, KOTOphIe
MOXHO HCHOJIb30BaTh KaK OPHEHTUPBI AJs MOCIeqyroLero Bbioopa mnpodeccun. Bo3moxkHa Taxke
MHTErpanusi ONOJOrHYECKUX 3HAHUN C COOTBETCTBYIOLIUMH 3HAHUSAMMU, MMOTYYEHHBIMU O0YYarOIIUMHUCS
IpU U3y4eHUU GU3UKU, XUMHH, Teorpaduu 1 MaTeMaTHUKH.

CrpykTypa nporpammsl 1o yueOHomy npenmerty "buosnorus" orpaxaer cUCTEMHO-YpOBHEBBIN U
SBOJIOLMOHHBI MOAXOAbl K M3ydeHHto Ouomoruu. CommacHO HM, M3Y4alOTCsd CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTepHbIE U1 JKUBBIX CHCTEM DPAa3HOIO YPOBHS OpraHU3ALMH, 3BOIHOLUHU
OpPraHUYeCcKoro Mupa Ha 3emiie, COXpaHeHHUs] OMOJIOrHUeCcKoro pasHooOpasus rianeTsl. Tak, B 10 kinacce
U3y4YalTCsl OCHOBBI MOJIEKYISIPHOM W KIETOUYHOW OMONOruM, SMOPHOJIIOTUU U OHOJIOTUU DPa3BUTHA,
TEHETHUKH M CeNeKIUH, OHOTEXHOJIOTMH W CHUHTETHYECKOW OHOJOrMM, aKTYaJM3UPYIOTCS 3HAHHS
oOyyaronuxcst 1o OOTaHUKe, 300JI0THH, aHAaTOMMHU, (uznonsoruu uyenoBeka. B 11 kmacce usywarorcs
HBOJIIOIIMOHHOE YUEHHE, OCHOBBI 3KOJIOTMH U YUeHHue 0 buocdepe.

VYuebnblil npeamer «buonorusk» npusBaH 00eCeYUTh OCBOCHHE 00YyYaIOIIMMUCS OUOTOIHYECKUX
TEOpUH W 3aKOHOB, MJEH, NPHUHLHUIIOB U IPaBWI, JEKALIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-



HAYYHOW KAapTHUHBI MHpA, 3HAHUNA O CTPOCHHH, MHOTO0Opa3Wu U OCOOCHHOCTSX KJIETKH, OpraHH3Ma,
MOMYJALKK, OWOIEHO3a, HSKOCHCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JOCTIKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OWONOTWH, NPUKIATHBIX AacCHeKTaX OWOJOTHYECKUX 3HaHWH. JliIsg pa3BuTus u
NoJAepKaHUs MHTepeca OoOydarolmuxcs K OWONOTMM Hapsily CO 3HAYUTEIbHBIM  O00BEMOM
TEOPETUYECKOTO Marepuaia B COACPKAHMM MPOTPaMMbI MO OUMOJIOTHUU MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpPHUEH CTAHOBIEHUS M PA3BUTHS TOW WIM WHOW OONacTH OWMONOTHH, BKJIAJOM OTEUYECTBEHHBIX M
3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEUIIINX OMOJIOTHUECKHUX U KOJIOTUYECKUX MPOOIeM.

Lenr wu3yuenuss yueOHOro mpenmera «buonorus» Ha yriyOJIEHHOM YpOBHE — OBJaJIeHUE
O0y4aromMMHCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpraHU3alliu >KUBBIX CHUCTEM pPa3HOTO
paHra u npuoOpeTeHre YMEHUN UCIIOIB30BaTh 3TU 3HAHMS B JOPMHUPOBAHMM HUHTEPECA K ONpeneaEHHON
obmactu TPOPECCUOHATFHOM JEeSITeNbHOCTH, CBA3aHHONM ¢ OHONOrHel, wiu K BbIOOpY y4eOHOTro
3aBe/IeHUs ISl POIOJIKESHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JocTikeHnne Uenu u3ydYeHHus ydeOHoro mnpeamera «buomorus» Ha yriyOn€HHOM YpOBHE
o0ecrevnBaeTCs PelIeHUEM CISAYIONUX 3a/1a4:

OCBOCHHE OOYYAIOUIMMHUCS CHCTEMbl OHMOJNOTHYECKUX 3HAHHI: 00 OCHOBHBIX OHOIOTUYECKUX
TEOpUAX, KOHIEMIUAX, THUINOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TpaBUaX, COCTABISIFOIIMX
COBPEMEHHYI0 €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPA; O CTPOEHUHU, MHOr00Opa3uu U OCOOCHHOCTSX
OMOJIOrMYECKHUX CUCTEM (KJIETKa, OpTaHHu3M, MOMYJISIIIH, BII, OHMoreoleHo3, ouocdepa); 0 BELIAIOMINXCS
OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAHMIX B OMOJIOTHH;

O3HAKOMJICHHE OOY4YaloIIUXCS C METOAAMH TO3HAHMS >KMBOW TMPUPOMABI: HCCIEI0BATEIHCKUMU
MeTofaMH OWOIOTUYECKUX HayK (MOJEKYISPHOW M KJIETOYHOW OMOJIOTUH, SMOPHONOTMH U OUOJIOTHUU
pa3BUTHSA, TEHETHUKU M CEJEKIUH, OUOTEXHOJOTMH W CHHTETUYECKOW OMOJIOTHH, MalleOHTOJIOTUH,
HKOJIOTHH ); METOJIaMU CaAMOCTOATEIHHOTO MPOBEICHUSI OMOJOTUUYECKUX UCCIECAOBAaHUMN B Ta0OpaTOpuu 1
B IIpHpoJie (HaOMoAeHNe, U3MEPEHHE, YIKCIICPUMEHT, MOICTTUPOBAHUE);

OBNAJICHHE OOYYalOIIMMUCA YMEHUSIMHU: CaMOCTOSTENIbHO HAXOIWUTh, aHAIM3UPOBATh U
UCIIONB30BaTh OHMONOTMYECKYI0 HWH(POPMAIIMIO; TOJIb30BAaThCS OHMOJIOTUYECKONW TEPMHHOIOTHEH U
CUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKAY PAa3BUTHUEM OHMOJOTMH U COIMAIbHO-YKOHOMHUYECKUMHU U
9KOJIOTHYECKUMH MpOOJIeMaMy UeJOBEYECTBA; OICHUBATH IOCIEACTBHS CBOEH JEATEIBHOCTH IO
OTHOILICHUIO K OKPY>KAIoIIeH MPUPOIHON cpeae, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO OKPYXKAIOIIUX
moziel; 0OOCHOBBIBaTh M COOMIOAATh Mepbl MPO(HUIAKTUKM HH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBUIIa
MOBEIEHUS B TMpUpoAe u obecredyeHUs OE30MaCHOCTH COOCTBEHHOW IKU3HEACSTETbHOCTH B
Ype3BBIYANHBIX CUTYAIUSX MPHUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE
HAYYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE y OOY4YalOIIMXCA HMHTEJUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMHU UM COBPEMEHHBIMHU HCCIEIOBAaHUSMU B OHOIOTHUH,
pelaeMbpIMi €10 MpoOieMaMu, METOIONOTHEH  OWONOTUYECKOTO  HMCCIEAOBaHUsS, IPOBEICHUS
AKCIEPUMEHTATIBHBIX UCCICIOBAHUM, PEeIICHUS OMOMOTHYECKUX 3a/1ad, MOACIUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE Yy OOy4aroluXCs IICHHOCTHOTO OTHOIIEHHUS K JKMBOM MpHUpOAE B ILEIOM U K
OTACNBHBIM €€ 00BEKTaM U SIBICHUSM; (POPMHUPOBAHHE IKOJIOTMUYECKOM, T€HETHUYECKOW TPaMOTHOCTH,
o011e# KyIbTypbl IOBEJCHUS B IPUPOEC; UHTErPAIlUU €CTECTBEHHO-HAYUHbIX 3HAHUH;

npuoOpeTeHne OOYyYaIOIIUMUCS KOMIETEHTHOCTH B  PAlMOHAIBHOM MPHPOJIONOIB30BAHUN
(cobmroneHre TpaBWII MOBEACHUS B MPUPOJAE, OXPAaHBI BUAOB, SKOCHCTEM, OMOc]epsl), COXpaHEHUU
COOCTBEHHOTO 3I0POBbsi W 3J0POBbSI OKPYXKAWOIIUX Jrofed (coOmtomeHuss Mep NPOPUIaKTUKH
3a0oneBaHuii, obecreueHne O€30MAaCHOCTH JKM3HENEATEIbHOCTH B UYPE3BbIUAWHBIX CHUTYaLUAX
MIPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIIOJIb30BaHUs OMONIOTUYECKUX 3HAHUM U YMEHHM
B IIOBCEIHEBHOMN KU3HH;

CO3/laHWEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BbIOOpa  OOyYaroUIMMHCS  WHAMBHUIYaJIbHOM
oOpa3oBaTenbHON TPaeKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOIEMY npoheccuoHAILHOMY
CaMOOIPEIEICHUIO, B COOTBETCTBUU C UHIUBUAYATbHBIMU HHTEPECAMU U TIOTPEOHOCTSIMH PErHOHA.

O011ee 4KcI0 4acoB, OTBEACHHBIX Ha M3Y4YeHHE OWONIOTUU HAa YIIYyOJIEHHOM YPOBHE CPEIHETO
obmiero oOpa3oBanus, cocrapnseT 204 gaca: B 10 knacce — 102 ygaca (3 yaca B Heneno), B 11 kiacce —
102 gaca (3 gyaca B He/IEIH0) )|

Otb6op opraHu3alMOHHBIX (OpPM, METOJOB U CPEACTB OOy4YEHHs] OMOJIOTHH OCYLIECTBISIETCS C
yuéToM crneuuuk ero coiepkaHUs W HaNpaBIEHHOCTH HA TMPOJIOIIKEHHE OUOIOTUYECKOTO



00pa3oBaHMs B OpPraHU3aLUAX CPEAHET0 NMPO(heCcCHOHATBHOTO U BBICLIETO 00pa30BaHMUs.

OOsi3aTenbHBIM  yCIIOBUEM IPU  OOyYe€HUM OWOJOTMM Ha YIIyOIEHHOM YpOBHE SBIISETCS
IpoBe/ieHUe Ja0OpaTOpHBIX M MpPaKTUYEeCKHX paboT. Tarxke ydacThe OOydYarOUIMXCS B BBINOJIHEHUU
IPOEKTHBIX U Y4YEOHO-HCCIIEOBATENbCKUX pPa0OT, TeMaThKa KOTOPBIX ONpEAesIeTcs y4YuTelIeM Ha
OCHOBE UMEIOLINXCS MaTepUaJIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUM.



COILEP)KAHUE OBYUYEHMUA
10 KJIACC

ConepkaHue NIpoOrpamMMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY TOCYNAPCTBEHHOU
utoroBoit arrecraiuu (I'MA).

Tema 1. buosiorust Kak HayKka

CoBpemenHass Ouojorus — KOMIUIEKCHass Hayka. KpaTkas wucTtopust pa3BUTHA OHOJIOTHH.
buonornueckue Hayku U M3ydaeMble UMHU Mpobiaembl. DyHIaMeHTalbHbIE, TPUKIIAJHbIE U TOMCKOBBIE
Hay4YHbI€ UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouojoruu B (HOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUPA.
[Ipodeccun, cBa3anHble ¢ Ouogoruel. 3HaueHne OMOJIOTUU B NMPAKTHUECKON JESTEIbHOCTH YeIOBEeKa:
MEJULUHE, CEIbCKOM X0351CTBE, IIPOMBILIIEHHOCTH, OXPAHE IIPUPO/BL.

JemoncTpanuu

IToprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBun, Y. I'apseii, I.
Mennens, B. . Bepnanckuii, U. I1. I1aBnos, . . Meunuxos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuid, [Ixx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuip! u cxembl: «CBsI3b OMOJIOTHHU C IPYTUMHU HayKaMny, «CrcreMa OMOIOIHYECKUX HAyK».

Tema 2. ’)KuBble cUCTeMBbI M UX U3y4YeHHE

XKuBble cucteMbl Kak mpenMeT u3ydeHus Ouosoruu. CBOWCTBA KMBBIX CHUCTEM: €IMHCTBO
XUMUYECKOTO COCTaBa, AUCKPETHOCTb U LEIOCTHOCTb, CIOXKHOCTb U YIOPSAJOYEHHOCTb CTPYKTYpBHI,
OTKpPBITOCTb, CAMOOPTaHMU3aLUs, CAMOBOCIIPOU3BEACHUE, pa3Apa)kKUMOCTb, HU3MEHYMBOCTb, POCT H
pa3BuUTHE.

YpoBHU OpraHU3aluy KUBBIX CUCTEM: MOJICKYJISPHBIN, KIETOUHBIN, TKAHEBbIN, OPraHU3MECHHBIM,
HOMYJISILIMOHHO-BUIOBOM,  3KOCHUCTEMHBI  (OuoreoueHotuueckuit), Ouocdepnsiii.  IIpormeccsl,
MPOUCXOAIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU >KUBOTO. JKHU3Hb Kak (opMa CyIecTBOBAHUS
Marepuu. Hayku, uzydaroniye ;xuBble CUCTEMbI Ha PA3HBIX YPOBHAX OpPraHU3aLUu.

Wzyuenune kuBbIX cucTeM. Meroasl Ouonoruueckoid Hayku. HaOmionenue, u3mepeHue,
JKCIIEPUMEHT, cucTemarusauus, meraaHanu3. [IoHATHE O 3aBUCUMOM M HE3aBUCUMOM IEPEMEHHOM.
IInanupoBanue oskcrepuMmenta. I[locranoBka u npoBepka rumore3. Hynesas rumoresa. Ilonstue
BbIOOpKM U €€ 1ocToBepHOCTh. Pa3zbpoc B Ouomormueckux AaHHbIX. OLEHKa JIOCTOBEPHOCTHU
[IOJIYYCHHBIX  pe3yabraroB. IIpuuuMHBI  HMCKaKE€HHs  pe3ylnbTaroB  dkcnepumenta.  llonsTtue
CTaTUCTUYECKOIO TECTA.

JemoncTpauuu

Tabmuupbr u cxembl: «OCHOBHBIE MPHU3HAKHM JKU3HU», «bHonorndyeckue cucrembl», «CBoicTBa
KUBOW Marepumn», « YPOBHM OpraHM3alM >KMBOW NpUPOAbD», «CTpOEHUE KUBOTHOM KIETKW», « TkaHU
KHUBOTHBIX», «CHCTEMbl OPraHOB YEJIOBEUECKOTO OpraHusmay, «buoreorenosy, «buocgepar, «MeTosl
U3Y4YCHUS KUBOU IPUPOIBI».

Ob6opynoBanue: naboparopHoe 000pyAOBaHHE [UIs TPOBEACHUS HAOMIOACHUN, H3MEpPEHMIA,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonb3oBaHKue pa3IMUHBIX METONOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. Buosiorust KJIeTkn

Knerka — cTpyKkTypHO-(DyHKIIMOHATIbHAS €MHULA KUBOTO. MlcTOpHs OTKpbITUA KiIeTKU. PaboTe! P.
I'yka, A. JleBenryka. Knerounas teopus (T. [LIBann, M. lnelinen, P. Bupxos). OcHOBHbIE MOJIOXKEHUS
COBPEMEHHOM KJIIETOYHOU TEOPUH.

MeToabl MOJNEKYISPHOM U KIETOYHOM OMOJIOrMM: MUKPOCKOMUS, Xpomarorpadus, anekrpodopes,
METOJl MEUeHbIX aToMOoB, auddepeHnanbHOe UEHTpUDYTUPOBaHKUE, KYIBTUBHUPOBAHUE KIIETOK.
H3yuenue ¢uxcuposannvix Kiemok. DIEKTPOHHAs MUKpOcKonus. KougokanoHas MUKpocKonus.
Bumanvnoe (npusxcusnennoe) uzyuenue Kiemox.

JemMoncTpanuu

IToprpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuup! u cxembl: «CBETOBOW MUKPOCKOM», «DIEKTPOHHBIM MUKpPOCKOM», «cTOpHs pa3BUTHUS
METOI0B MUKPOCKOIIUNY.

OOGopynoBaHue: CBETOBOW MHUKPOCKOI, MMKpOIpENnaparbl pacTUTENbHBIX, JKUBOTHBIX U
OaKkTepHuaIbHbBIX KIETOK.

IIpakTnuyeckass padora «l3yyeHne MeTONOB KJIETOYHOM Ouonoruu (Xxpomarorpadus,
anekTpodopes, tudpdepenmansHoe neHTpudyruposanue, [TLP)».



Tema 4. XumMu4eckasi OpraHu3anms KJIETKHU

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPAMHUKPOdJIEMEHThl. Bona u e€ ponb kak
pacTBOpUTENS, pPEareHTa, ydacTHE B CTPYKTYpPUPOBAaHHUU KIETKH, TEIUIOPETYISIUUU. MUHepalibHble
BEIIECTBA KJIETKU, MX OHnoJoruueckas poib. Pojb KaTHOHOB 1 aHMOHOB B KIIETKE.

Oprannueckue BellecTBa KIETKUA. buonornyeckne nonumepsl. benku. AMUHOKUCIIOTHBIN COCTaB
6enxoB. CTpykTypbl OesikoBoi Mosnekynbl. IlepBuunas cTpykrypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpeTW4Has, 4eTBepTUYHas CTPYKTypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukarms OenkoB.
buonornueckue ¢pyHkuuu 0enkoB. [Ipuonsi.

VYreBoasl. MoHocaxapubl, IUCAaxXapUabl, OJIMrocaxapuipl M moiucaxapuabl. OOmwmii 1aH
CTPOEHHUS U (PU3UKO-XMMHUUYECKUE CBOICTBA yIi1eBo10B. bronornueckue (pyHKINUU YIIEBOIOB.

Jlumuael. TuapodunsHO-TUAPOPOOHBIE cBolicTBa. Knaccubpukanms maununos. Tpuriuunepuisl,
dochonunuapl, BOCKM, cTepoujbl. buonornyeckue QyHkuum smnupoB. OOmue  cBoiicTBa
OMOIOTUYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHUIO, TOYyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Crpoenune HyknenHoBbix kuciot. Hykneornasl. IIpuHnnn
komruieMeHTapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crniupanbs. MecToHaxoxaeHue u
6uonornueckue ¢pynkuuu JHK. Bunst PHK. @ynkiun PHK B knetke.

Crpoenue monexynsl AT®. Makpospruyeckue cBs3u B Mosiekyne AT®. buonornueckue GyHKIUHN
AT®. BoccraHoBIEHHbIE NEPEHOCUMKH, UX (YHKIMH B KIeTKe. /[pyeue Hykieosuompugochamuol
(HT®). CexBenupoBanue J{HK. Memoow cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHass Ouosorus: OHOXMMHYECKHE M OHO(PHU3MYECKHE MCCIEJOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphl OMOMONeKyll. Moodenuposanue cmpykmypsl u hyHKyull OUOMONEKYN U UX
Komniekcog. Komnviomepnvlii Ouzaun u OpeanudecKuti cuHme3s OUOMONEKYN U UX HENnPUPOOHbIX
aHano2os.

JemoncTpanuu

[oprpersr: JI. Ilonunur, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Csurep, C.
IIpy3unep.

Huarpammsl: «Pacrpenenenne XUMUYECKUX 2JIEMEHTOB B HEXXMBOW mpupozae», «Pacnpenenenue
XMMHMUYECKHUX DJIEMEHTOB B KUBOU IIPUPOIE».

Tabmuup! u cxemsl: «Ilepuonnyeckas TabmuIa XUMHUECKUX 3JIEMEHTOBY», « CTpOEHHE MOJICKYIIbI
BOIb», «BemiecTBa B cocraBe opraHu3MoB», «CTpoeHHe MONEKynbl Oenkay, «CTpyKTypbl OenKoBOH
MoJIeKyabl», «CTpoeHHE MOJEKYyl yIIeBonoB», «CTpoeHue MoneKyl aunuaos», «HykinenHoBbie
KHCIIOTBD, «CTpoeHure MosieKyasl ATD».

Ob6opynoBaHue: XUMUYECKas OCyAa U 000pyJIOBaHHE.

JlaGopaTopHasi padora «O6HapyxeHHe OEJIKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKIIMI».

Jlaboparopnasi pabora «lccinenoBaHue HYKJIEMHOBBIX KHUCIIOT, BBIIEICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema S. Crpoenne u GQyHKIMH KJICTKH

Tunel  kjeTok: »sykapuoThdeckas U Hpokapuoruueckas. CTpyKTypHO-(DYHKIHOHAJIbHBIE
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTHueckon kieTku. Kierounas crtenka Oakrepuit u apxeil. OcobeHHOCTH
CTPOEHHUSI TeTepoTpOPHON U aBTOTPO(PHON MPOKAPUOTUUYECKHX KIETOK. MEeCTo M poiib NMPOKAPHOT B
OuoLeHo3ax.

Crpoenne u (YHKUMOHHPOBAHHE JSyKapHOTHUecKoW KieTku. [lna3marnueckas wmemOpaHa
(mnazmanemma). CTpyKTypa Iuia3MaTudeckoil MeMOpaHbl. TpaHCIOPT BELIECTB uepe3 IIa3MaTH4eCKyro
MeMOpaHy: naccuBHBIM (quddys3us, oGneruénnas nud¢ysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTUBHbIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora Harpuii-kaniueBOro Hacoca.
OHAO0IMTO3: MUHOLUTO3, (harouuto3. Dk3ouuTto3. Kierounas crenka. CTpykrypa U GyHKUUH KIETOYHON
CTEHKH PAaCTEHH, TpHOOB.

Huromnazma. I[uto3omb. Llutockener. JIBwkenue nutoruiazmbel. OpraHouapl — KIETKH.
OnnomemOpaHHbIE OpraHoMJbl KJIeTKH: HsHjominazmaruueckas cerb (OIIC), ammapar Tonbikw,
JIM30COMBI, UX CTpOeHHE U (YHKUUHU. B3auMocBA3b 0lHOMEMOpAHHBIX OpraHOUI0B KieTkH. CTpoeHue
TPaHyJISIPHOTO peTuKynyma. Mexanusm nanpasnenuss 6earkos ¢ IIIC. CUHTE3 PacTBOPUMBIX OEJIKOB.
Cunte3 KiIeTOuHbIX MeMOpaH. Imaakuii (arpaHynspHbI) SHIOMIA3MATHYECKUNA  PETHKYIIYM.
CekpetopHas ¢yHkuus annapara Lonbmxu. Moougukayus denxoe 6 annapame I onvoarcu. Copmuposka
benkoé 6 annapame Ionvoorcu. TpaHCHOPT BeUIECTB B KIETKE. Bakyoiaum pacTUTEIbHBIX KIETOK.



Kunerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUABI KIETKU: MUTOXOHAPUH, IIACTUABL. [Ipoucxodcoerue MumoxoHoputl
u naacmuo. Cumouoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue U QyHKIMH MUTOXOHIPUHN U
wiactua. llepBuuHble, BTOPUYHBIE U CIOXHBIC IJIACTUABI  (POTOCHHTE3UPYIOIUX HYKAPHUOT.
X0pOIUIaCThl, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIUX PACTEHUI.

HememOpannbie opranousl kiaetku CtpoeHue u QpyHKIMH HeMeMOpPaHHBIX OPraHOUI0B KJIETKH.
PubGocomsl. [lpomesicymounvie ¢punramenmol. MuUKpOUIaMEHTBl. AKMuUHOBble MUKPODUIAMEHMbL.
MplleyHble KIETKU. AKMUHOBble KOMNOHEHmMbl HeMmbluieuHblXx Kiemok. Mukporpybouku. Kietounsrit
ueHTtp. CTpoeHHe M JIBUKEHUE JKT'YTHKOB M pECHHYEK. MHKpOTpYOOUKHM LUTOIIa3Mbl. LleHTpHOIb.
benku, accoyuuposanuvie ¢ mukpoguiramenmamu u muxpompyoouxamu. Momopnuie 6enxu.

Snpo. Obomnouka sapa, XpOMaTUH, KAPHOIUIa3Ma, SIIPHIIIKHA, UX CTPOCHHE U (YHKUUH. SepHBbIii
OenKoBbIl MaTpuKe. [IpocTpaHCTBEHHOE PACIIONOKEHHUE XPOMOCOM B UHTEP(hA3HOM siipe. DyxpomamuH
u ecemepoxpomamun. beaku XpoMaTHHa — TUCTOHBL. JJunamuxa s0epHoti 060104Ku 6 mumo3se. HoepHulii
MpaHcnopm.

Knerounsle BritoueHus. CpaBHHMTENbHAs XapaKTEPUCTHKA KJIETOK JYKApHOT (PacTUTENbHOM,
KUBOTHOH, IpUOHOI).

JemoHcTpanuu

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE 3yKApUOTHUECKOW KIETKH», «CTpOEHHE MXMUBOTHOM KIIETKH,
«CTpoeHue  pacTUTeNbHOW  KIeTku», «CTpoeHMe  MHUTOXOHApHM»,  «Sapo»,  «CtpoeHue
MIPOKAPUOTUYECKOM KIICTKUY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpONpenaparbl pPacTUTEIbHbIX, *XMBOTHBIX KIIETOK,
MUKpOIpenapaTsl 0akTepruanbHbIX KIETOK.

JlaGopaTopHasi padora «/3yueHue cTpoeHHsI KJIETOK Pa3IUYHBIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHue cBONCTB KJIETOUHOW MEMOPAHBD».

JlaGopaTopHas padora «VccienoBaHue 1a3Moiau3a 1 Jernaa3Moin3a B paCTUTEIbHBIX KIETKAX».

IIpakTnyeckas padora «/3ydyeHue IBUKEHUS [IUTOIIA3Mbl B PACTUTEIIBHBIX KJIETKaX.

Tema 6. O0OMeH BeliecTB U NpeBpalieHue JHEPIUU B KJIeTKe

AccuMWISIIMA M JIUCCUMMIISIMA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa BeIIECTB:
aBTOTpO(HBIM W rerepoTpodHbIf. YuacTHe Kuciaopora B OOMEHHBIX Hpoleccax. DHEPreTHYecKoe
obecrniedeHue kieTku: mnpespaiieHue AT® B oOMeHHbIX mpoueccax. PepMeHTATUBHBIA XapakTep
peakiuii Ki1eTouHoro meradonuszma. depMeHTBl, UX CTPOEHHE, CBOICTBA W MEXaHU3M JEUCTBUSL.
KodepmenTsl. Otinnuuns GpepMEHTOB OT HEOPraHMYECKUX KaTalau3aTropoB. benku-akTuBaToOpbl M OEIKH-
MHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMIA OT Pa3IUUHBIX (PAKTOPOB.

IlepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KileTKe. PDOTOCUHTE3. AHOKCUSEHHDIU U OKCULEHHDILL
gomocunmes y baxmepuii. Ceemocodouparowjue nuemeHmol U NUSMeHmyvl peaKkyuoHHo2o yeumpa. Ponb
XJIOPOIUTACTOB B Tporecce Gorocunre3a. CBeroBas u TeMHOBast Ga3pl. @omoowvixanue, Cs, Cy u CAM-
munsl pomocunmesa. [IpogyKTUBHOCTh (poTOCHHTE3a. BnusHue pasnuyHbIX (akTOpOB Ha CKOPOCTb
¢dorocunTesa. 3HaueHue GOTOCUHTE3A.

XemocunTe3. Pa3zHooOpa3zue OpraHu3MOB-XEMOCHHTETHKOB: HHUTpUHUIMpYIOUIHE OaKTepuu,
xKene300aKkTepun, cepobaKkTepun, BOAOPOIHbIE OaKTepru. 3HAYCHNE XeMOCHHTE3a.

AHa’poOHble opranusmbl. Buabl Opoxenus. IIpomykrtbl OpokeHUST M HX HCHOJIb30BaHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUU U BO30yAUTENIN OOJIe3HEH.

AdpoOHBIE OpraHu3MBbl. JTambl YHEpreTuyeckoro oomena. IlonrorosurensHslil 3tan. [nukonus —
0€CKHCIOPOIHOE PACIICTIICHUE TITIOKO3BI.

buonornueckoe OKHCICHHME, WM KIETOYHOE JbIxaHue. Poiab MUTOXOHApPUH B Ipoleccax
O6uonoruueckoro okucieHus. Lluknnueckue peakuuu. OxuciaurenbHoe GochopunrpoBanue. Inepaus
membpannozo  epaduenma  npomonog. Cummez AT®@: paboma npomounot ATP-cunmasoi.
[IpeumymectBa a’spoObHOro Myt oOMEHa BEWIECTB Mepel  aHa’poOHBIM.  DPPEKTHUBHOCTD
HHEPreTHUeCcKoro OOMeHa.

JemoncTpanuu

IToprpersr: JIxk. Ilpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtyenn, I A. 3aBap3uH.

Tabmuup! u cxembl: «PoTOCHHTE3Y, «DHEpPreTHUecKuil ooMen», «buocunres Genkay, «CrpoeHue
bepmenTa», «XeMOCHUHTE3Y.



OO6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOpylOBaHHME JUIs NPUTOTOBICHHS TMOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIApaToB.

JlaGopaTtopHasi paGora «/3yueHue KaTalMTUYECKOM AaKTHBHOCTH (PEPMEHTOB (Ha MpUMeEpe
amMMJIa3bl WK KaTanasbl)».

JlaGopaTopHasi padora «l3yuenue (epMEeHTAaTUBHOIO pacLIeNIeHUS IMEPOKCHAa BOJOPOAA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHasi padora «CpaBHEHHE IPOLIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE POLIECCOB OPOXKEHUS U ABIXaHHSD.

Tema 7. HacnencrBeHHast HH(pOPMANMA M peaJn3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHtes3a. [IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX MaTPUYHOIO CUHTE3A.
Peanuzauus HacnenctBeHHod wuHpopmanmu. ['eHeTmueckuil Koa, ero cBoiictBa. TpaHCKpumius —
Matpuunblii cuHTe3 PHK. IIpuHOMIBI TpaHCKpUIILMU: KOMIUIEMEHTApHOCTb, aHTHUIIAPAJUIEIbHOCTB,
acuMMeTpu4aHOCThb. Cospesanue mampuunwvix PHK 6 syxapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka. YcenoBust OnocunTesa
6enxa. KogupoBanue amuHokuciot. Poinbs pubocoMm B OnocunTese 6enka.

Cosepemennvie npedcmasnenus o cmpoeruu 2eHog. OpraHuszalys reHoMa y IpoKapuoT U 3yKapHoT.
Perynsiius akTUBHOCTH T'€HOB y Ipokapuot. ['unoresa onepona (®. XKakob, XK. Mano). Moxrekynapnuvle
Mexanu3Muvl IKCnpeccuu 2eHog y sykapuom. Pone xpomamuna 6 pezynayuu pabomul 2enos. Perynsaius
O0OMEHHBIX MpoleccoB B KieTke. KieTouHslii romeocTas.

Bupycsl — HeksieTouHble (POpMBI KHU3HU U 0OIUraTHble napa3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX
BUPYCOB, pPETPOBHUPYCOB, OakrepuodaroB. JKusnennwiti yukn JHK-cooepocawux eupycos, PHK-
cooeporcawux eupycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmMmezpasa.

Bupychble 3a0osneBaHusi uyenoBeka, >kKMBOTHBIX, pacteHui. CIINJ], COVID-19, counanbHble u
MEIUIUHCKHE TPOOIEMBI.

Buoungpopmamuxa: unmecpayus u ananuz Oonrvuwiux maccueos («bigdata») cmpykmypHbix
buonocuueckux oaunvix. Hanomexnonocuu 6 oOuonocuu u meouyune. IIpocpammupyemvie @ynkyuu
benxkos. Cnocobvl 00cmasKu 1eKapcms.

JemoHcTpanuu

[Hoprpetsr: H. K. Konbuos, JI. . UBanoBckuii.

TaGnuuet u cxembl: «buocunTes 6enkay», «l eHeTnyeckuit koa», «Bupycey, «bakrepuodarmy.

IIpakTnueckas padora «Co3naHue MOJEIN BUPYCa».

Tema 8. ’JKH3HeHHBIH UK KJIETKH

Knerounslit muki, ero nepuoas! u perymauus. Muarepdasza n muro3. OcoOEHHOCTH MPOLECCOB,
npotekaronmx B uHTepdase. [logroroka kietku k aenenuto. [IpecunreTnueckuit (MOCTMUTOTUUECKUI),
CHUHTETHUYECKUN M MOCTCUHTETUYECKUH (IPEMUTOTHYECKUI) TEPUOJIbI MHTEP(A3BI.

Martpuunsiii cunre3 JJHK — perumkauuda. Ilpunnuner perumkannn JITHK: xommuieMeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUNapauienbHOCcTh. Mexanusm perunkaunn JIHK. Xpomocomsr.
Crpoenne xpomocoM. Tergomepel u TegoMmepaza. XpPOMOCOMHBIM HabOp KJIETKH — KapHUOTHIIL.
JIMITIOUAHBIN 1 TatuionIHbIH HaOopsl XxpoMocoM. [omonoruyasie XpoMocoMsl. [10710BbIE XpOMOCOMBI.

Henenne xnetku — MuTo3. CTazuym MUTO3a U IPOUCXOJAIIME B HUX MPOLECCHL. THUIIBI MHUTO3a.
Kapuokunes u nuurokuses. buonornueckoe 3HaueHrE MUTO3A.

Perynsius MuTOTHYECKOTO LIMKJIA KiIeTKHU. [Iporpammupyemast KiieTouHasi rTuoenb — anornTos.

Knerounoe sapo, XpoMOCOMBI, (YHKIMOHAIbHAs TeHOMHKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u 2ubenu kiemox. «LJugpposas knemkay — buoungopmamuyeckue mooenu
DYHKYUOHUPOBAHUSA KILEMKU.

JemoncTpanuu

Tabmuubr u  cxembl: <« Ku3HeHHbIM 1MKI KIeTKW», «Muto3», «CTpoeHHe XpoMOCOM»,
«Pemmukamusa JTHK».

Ob6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpenaparsl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKay.

JlaboparopHas padora «/I3ydeHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENaparax».

JlaGopaTopHas padora «HaGmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JiyKa (Ha TOTOBBIX
MUKpOIIpernapaTax)».

Tema 9. Ctpoenne u GpyHKIIMH OPraHU3MOB

buonoruueckoe pasHoodpaszue opraHu3mMoB. OJHOKIETOYHBIE, KOJOHUAJIbHBIE, MHOTOKJIETOUHBIE
OpPIraHU3MBI.



OCOOEHHOCTH CTPOEHUS U KHU3HEICATEIbHOCTH OJHOKIETOYHBIX OpraHusmoB. bakrepuu, apxeu,
OZIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJOPOCIH, APYrHe NPOTUCThI. KoloHUa bHbIE OpraHU3MBI.

B3anMoOCBA3b 4YacTeli MHOIOKJIETOYHOIO OpraHusma. TKaHu, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Txanu pactenuil. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTesibHas, MOKPOBHAs, MPOBOISAILAS,
OCHOBHasl, MexaHudeckas. OCOOEHHOCTH CTpPOEHUs, (QYHKIUI M pacHoNOKeHHs TKaHEH B OpraHax
pacTeHui.

TkaHU >KMBOTHBIX M 4Ye€JIOBEKA. THIBI KMBOTHBIX TKAaHEH: SIUTENUAJIbHAS, COCOUHUTENbHA,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHUS, (PYHKIMN U paCHONIOKEHHs TKaHEH B OpraHax *KHUBOTHBIX
U YEJIOBEKa.

Opranbl. BereratuBHble UM TIeHepaTHBHbIE OpraHbl pacTeHU. OpraHbl U CHUCTEMBI OPraHOB
JKUBOTHBIX U 4esloBeKa. OyHKIUHA OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pactenmil. CkeneTbl OIHOKJIETOYHBIX UM MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpOeHue U TUIIbI COEAMHEHNUS KOCTEH.

JIBIDKEHHE OpraHu3MOB. J[BM)KEHHE OJHOKIETOUHBIX OPraHHU3MOB: aMEOOHMIHOE, >KI'YTHKOBOE,
pecHU4YHOE. /[BUKEHHE MHOTOKJIETOYHBIX PACTEHUN: TPONU3MBI U HACTUU. [[BH)KEHUE MHOTOKJICTOYHBIX
’KMBOTHBIX U UEJIOBEKA: MblllleuHas cuctema. Peduekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIutanue opranusmoB. IlornomeHne BOABI, YITIEKHCIOIO TIa3a W MMHEPAIbHBIX BELICCTB
pacteHusMu. [Iuranue >XKUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOUHOE nuuieBapeHue. lluranue
[I0O3BOHOYHBIX JKMBOTHBIX. OTnensl NUINEBAPUTENIBHOTO Tpakra. lluimeBapurenpHble  KeEye3bl.
[InmeBapuTenbHas CUCTEMA YEIIOBEKA.

Jlbixanue opraHu3MmoB. Jlpixanue pacTeHui. JlpixaHue KHUBOTHbIX. [luddy3us raszos dyepes
NOBEPXHOCTh KiIeTkU. KoxkHoe apixanue. J{pixarenbHas MoBepxHOCTh. JKabepHoe U JIErouHoe JbpIXxaHue.
JIbIxaHW€ IO3BOHOYHBIX JXMBOTHBIX M 4YEJIOBEKA. OBOJIOLMOHHOE YCIOXXHEHUE CTPOCHHS JIETKUX
[I03BOHOYHBIX KMBOTHBIX. JlpIXaTelbHas CUCTEMa 4elloBeKa. MeXaHn3M BEHTUIIALUU JIETKUX y NTULl U
MIIeKonuTaromuX. Perymsamus npixanus. [IpixatenbHbie 00bEMBI.

TpaHcropT BelECTB y OpraHU3MOB. TpaHCIIOPTHBIE CHCTEMbI PACTEHHMN. TpaHCIOPT BELIECTB y
XKUBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHast cuUCTeMa I03BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepiie, KpOBEHOCHBIE cocydAbl M KpoBb. Kpyrm KpoBooOpaieHHs. DBOJIOLUOHHBIE
YCIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBbI I103BOHOYHBIX >KMBOTHBIX. Pabora cepama u eé
peryisnus.

Boinenenue y opranusmoB. Beinenenue y pacteHuil. Boinenenue y xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BelieneHus. GuibTpanys, cekperus 1 00paTHOE BCaChIBAaHUE KaK MEXaHU3MbI paOOThI
OpraHoB BblJesIeHUs. CBs3b MOJIOCTHU TEJIa C KPOBEHOCHOM M BBIIEIUTEIBHON crucTeMaMu. Beienenue y
MIO3BOHOYHBIX KUBOTHBIX U uyesioBeka. [louku. Ctpoenue u ¢pynkunonuposanue Hedppona. ObpasoBanue
MOYH y YEJIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuil W ILUCTHI
IIPOCTENIINX. 3allUTa y MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpencTBa nacCUBHOW M XMMHYECKOM
3a1UThl. OUTOHLUBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3allUTa OpPraHHU3Ma OT
Oonesneil. IMmmyHHas cuctema yenoBeka. KileTouHbli U rymMOpasibHBIH MUMMYHUTET. BpoxaéHHbIH u
npuoOpeTéHHbIN cnenuduyeckuii UMMyHHUTET. Teopusi KIOHaJbHO-CeleKTHBHOrO ummyHuTera (I1.
Opnux, @. M. bepner, C. Tonerasa). BocnanurenbHble OTBETbl OpPraHU3MOB. Poib BpOXAEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHHA.

PasnpaxxuMocTs U peryisiuys y OpraHusmoB. Pa3npaXuMoCTb y OJHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. PaznpaxuMocCTh U peryisanus y pacTeHuil. POCTOBBIE BelIeCTBA U UX 3HAUYCHHUE.

HepBHas cuctema u peduiekTopHas perysasuus y XUBOTHbIX. HepBHas cuctema u e€ OTIEINbI.
OBOJIIOLIMOHHOE YCJIO)KHEHUE CTPOCHMSI HEPBHOW CUCTEMBI Y >KMBOTHBIX. OTAENBl T'OJIOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropHas nyra. be3ycinoBHble U ycia0BHbIE pediIeKchl.

I'ymopainbHas peryinsnus U 3HIOKPUHHAS CUCTEMA JKUBOTHBIX M 4esioBeKa. JKene3bl SHIOKpUHHON
CUCTEMBl UM HX TOpPMOHBI. JlelicTBME TOPMOHOB. B3auMOCBSA3b HEPBHOM U DHIOKPUHHON CHUCTEM.
l'unoranamo-runogusapHas cucTema.

JemoncTpanuu

IToprper: U. I1. I1aBnosB.

Tabmuip! u cxembl: «OJHOKIETOYHBIE BOAOPOCINY, « MHOTOKIETOUHBIE BOAOPOCINY, «bakTepumn»,



«IIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHUN», «CHCTEMBl OpraHOB I103BOHOYHBIX JKHBOTHBIXY,
«BHyTpenHee cTpoeHne HaceKoMbIX», « TkaHu pacteHuii», «KopHeBbie cuctembl», «CTpoeHne cTedmsy,
«CTpoeHue JUCTOBOM IUIACTMHKW», «TkaHM XUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas
cucreMa», «KpoBeHocHas cucreMa», «JlpixarenpHas cucreMa», «HepBHas cucrema», «Koxay,
«MbpIe4Has cucreMar», «BolaenurenbHas cucteMa», « QHIOKPUHHAsL cucTeMa», «CTpOEHHE MBILILBI»,
«MmmynuteT», «KnmeunononoctHele», «Cxema mnuTaHMd pacTeHui», «KpoBEHOCHBIE CHCTEMBI
IIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruiaps», «CTpoeHue mnaHapum», «BHyTpeHHee cTpoeHue
noxaeBoro uepss», «HepBHas cucrema poib», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbIKaIuxcs», «HepBHasg cucrema nruny», «HepBHas cucrema mutekonuraromux», «HepBHas
cucTeMa yesioBekay, «Peduekcy.

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpONpEnapaTbl OJHOKJIETOYHBIX OpraHU3MOB,
MHUKpOIIpEnaparbl TKaHEH, PAaKOBUHbI MOJUIIOCKOB, KOJUICKLIMHM HACEKOMBIX, HIVIOKOXKHUX, IKUBBIC
9K3EMIUIAPbl KOMHATHBIX pAacTEeHUH, repOapuu pacTeHUH pas3HbIX OTAEIOB, BIAXKHBIE IpENaparhl
KHUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIMHM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJlIOBeKa,
o0opy0oBaHUE sl JIEMOHCTPALMM IOYBEHHOTO M BO3IYIIHOTO MUTaHMUS PACTEHHUM, pacLienyeHus
Kpaxmana W OenKkoB moj JAedcTBHEM (epMeHTOB, 00OpylOBaHUE A JAEMOHCTPALMU OIBITOB IIO
U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHHU3Ma JbIXaTEIbHBIX IBUKCHUN, MOIEIM TI'OJIOBHOIO
MO3ra pa3an4HbIX )KUBOTHBIX.

JlaboparopHas pabora «/I3ydeHue TKaHEH PACTEHUN.

JlaboparopHnas pabora «/3yueHne TKaHEel )KUBOTHBIX).

JlaboparopHas pabora «/I3ydeHre opraHoB LIBETKOBOIO PACTEHHUS».

Tema 10. PasmHoOKeHHMe ¥ Pa3BUTHE OPraHN3MOB

@opMbl pa3MHOXEHHs OpraHU3MOB: Oecronoe (BKJIKOuas BEreTaTMBHOE) M MOJoBoe. Buabl
0ecI10J0ro pa3MHOXKEHUS: IOYKOBAHUE, CIOPYIALMS, (hparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe pasmuHoxeHue. [lonoBele kneTku, mnu ramersl. Meiio3. Cragun meiosa. IloBenenue
xpomocoM B Meno3ze. Kpoccunrosep. buonorndeckuii cMbIcil Melo3a U IOJIOBOTO Ipouecca. Meio3 u
€ro MECTO B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponeimieBoe paspurue. I'amerorene3 y >xuBOTHBIX. [lomoBbie sxene3bl. OOpazoBaHuE U
pa3BUTHE NOJOBBIX KJIETOK. CriepMaTrorenes u ooree3. CTpOEHHUE MOJIOBBIX KIIETOK.

OmntonoTBOpeHHE U SMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIIOOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOpHOJOrHsS — Hayka O pPa3BUTHU
opranusMoB. Mopgocenes — oona u3 enagmwix npoonem smbpuonocuu. Konmyenyus mopgozenos u
mooenu mopgozeneza. Craguu 3MOpHOreHe3a KUBOTHBIX (Ha mpumepe Jarymku). Jpoonenue. Tumbl
npoOnenus. [lemepmunupogannoe u HeoepMuHupoanHoe opoonenue. bracmyna, munvl 6Onacmyi.
OcobeHHocTH ApOOIEHNUS MICKOMUTAIOMX. 3apO/IbIIIEBbIE JIUCTKHU (TacTpysiLus). 3aKiiajKa OpraHoB U
TKaHEHM U3 3apOoJbIIIEBBIX JIUCTKOB. B3auMHOe BIMsSHHME YacTed pPa3BUBAIOLICTOCSA 3apoAblIlla
(oMOpuoHanbHas MHAYKIMA). 3aKiajgka IUIaHa CTPOEHMs >KMBOTHOTO KakK pPE3yJabTaT HEpapXUUYEeCKHX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha 3MOpUOHANbHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLICH
CpEIBbI.

Poct u pasButue xuBoTHBIX. IlocTamOpuonanbHelii nepuos. [IpsiMoe u HempsMoe pa3BUTHE.
Pa3zButue ¢ Mmeramopdo3oM y 0eCro3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. bruojoruueckoe 3HaueHHe
IIPSIMOTO U HEIPSMOIO PAa3BUTHs, UX PACIPOCTPAHEHUE B NPUPOAE. TuIbl pocra KUBOTHBIX. DakTOPHI
peryisiiui pocTa >KUBOTHBIX U 4yenoBeka. CTaguu MOCTIMOPHUOHAJIBHOIO Pa3BUTHUS Y >KUBOTHBIX U
yenoBeka. [leprozabl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYECKUE MPOLIECCHI.

PasMHOxkeHue u pasButue pacteHuid. 'ametoputr u crnopodur. Meio3 B KU3HEHHOM IIHKIIE
pactenuii. OOpazoBaHue cnop B mpouecce Meiioza. 'ameroreHe3 y pacrenuil. OIuionoTBOpeHUE U
pa3BUTHE PaCTUTENILHBIX OPraHU3MOB. J[BOiiHOE OII0I0TBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U Pa3BUTHE CEMCHHU.

MexaHu3MBbl peryisiui OHTOI€HE3a y paCTEHUN U KUBOTHBIX.

JemoncTpanuu

[Hoptpetsr: C. I. Haamun, X. Hlnemas.

Tabmuupr u  cxembl: «BereraruBHoe pa3MHOXeHHE», «Tumbl Oecrojoro pa3sMHOXKEHUS,
«PasMHOXKEeHHME XJIaMMIOMOHAnAb», «Pa3sMHOXKEHHE OJBIIEHb», «PasMHOXeHHE THUIpBDY, «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHe SHUEKIETKM U CIIEPMATO30UIa», «OCHOBHBIE CTaJuU



OHTOreHe3a», «lIpsaMoe u Hempsmoe pasButue», «Pa3BuThe MalcCKoro xyka», «Passutue capaHumy,
«Pa3Butne nArymkn», «JlBoHOE OIJIOJOTBOPEHUE Yy LBETKOBBIX pacTeHHiD», «CTpoeHHe CeMsH
OJHOJOJBHBIX U JIByIOJIbHBIX PAaCTCHUI», «OKM3HEHHBIN LUK MOPCKOM KamycThbD», «/KU3HEHHBINA LUK
Mxa», « KU3HEHHBII LUK NalOPOTHUKAY, «KU3HEHHBIN UK COCHBI.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaTsl AUIEKIETOK U CIEpMaTO30110B, MOJIEIh
«IIMKIJ1 pa3BUTHUSA JISTYILIKW.

JlaboparopHas pabora «/3ydeHne cTpOoeHNUs MIOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTnyeckas padora «BbliBiIcHME INPU3HAKOB CXOACTBA  3apOXBIIIEH  IO3BOHOYHBIX
KUBOTHBIX).

JlaboparopHas padora «CTpoeHHE OPraHOB pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M MI3MEHYMBOCTH OPraHM3MOB

HcTtopusi cTaHOBIEHHS M Pa3BUTHUSA T'€HETUKM Kak Hayku. Pabotsl I. Mengens, I. ne ®puza, T.
Moprana. Ponp oTedecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Padorer H. K. Kombmosa, H. W.
Basunona, A. H. benozepckoro, I. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE TOHATUSA U CUMBOJBL. | OMOJIOrMYHBIE XPOMOCOMBI, aJUIEIbHBIE I'€HBI,
aJIbTEpHATUBHBIC IIPU3HAKY, JOMUHAHTHBIA U PELECCUBHBIN IIPU3HAK, TOMO3UI0Ta, F€TEPO3UTOTA, YACTAS
JTUHUA, TUOpUABI, TreHoTurn, ¢(eHoTun. OCHOBHbIE METOAbl TI'EHETUKU: T'MOPHUIOIOrHMYEeCcKuil,
LUTOJIOTUYECKUH, MOJIEKYJIIPHO-T€HETUYECKU .

JemoncTpauuu

IToprpersr: I. Menpens, I. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I. /1. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabmuup! 1 cxembl: «MeTobl TeHETUKI», «CXeMBbI CKPEILIUBAHUSY.

JlaGopaTopHas padora «/Ipo3oduina kak 00bEKT FeHETHUECKUX UCCIICAOBAHUI».

Tema 12. 3aKk0HOMEPHOCTH HACJIEACTBEHHOCTH

MomnoruOpuaHoe ckpeuuanue. IlepBbiii 3akoH Menaens — 3akoH eAMHOOOpasus THOPHUIOB
nepBoro ImnokoneHud. lIpaBuno nomuHupoBanus. Brtopoil 3akoH MeHnens — 3aKOH pacLICIUICHUS
npu3HakoB. LluTonornyeckre 0OCHOBbI MOHOTMOPUIHOTO CKPELMBAHUs. | UIIOTE3a YMCTOTHI FAMET.

AHanmuzupyrolee ckpemmuBaHue. [IpoMexxyTouHbli XapakTep HacienoBaHus. PaciienieHue
IIPU3HAKOB IIPU HEIIOJIHOM JIOMUHUPOBAHUHU.

JuruOpunHoe ckpemuBanue. Tpetuil 3akoH MeHAens — 3aKOH HE3aBUCHMMOIO HAcCJEeJOBAaHUS
npu3HaKoB. LluTonornueckre 0CHOBBI AUTHOPHIHOTO CKPELIUBAHUS.

CuenuieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueruieHHOe HaclieloBaHHE TE€HOB,
HapylIEeHUE CLEIJICHUSA MEXIy reHaMu. XpOMOCOMHAs TEOpUsl HACIEACTBEHHOCTH.

I'eneruka mnoma. XpOMOCOMHBIM MEXaHM3M ONpeAeNeHus I1oja. AyToCOMBI U IIOJIOBBIE
XpoMocoMBbI. [oMOrameTHslii U reTeporaMeTHbIi Mol ['eHernyeckass CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npru3HakoB, CLETUIEHHBIX C IIOJIOM.

I'enorunn xak wnenoctHas cucrema. [limeiorponuss — MHOXECTBEHHOE JEHCTBHE TIEHA.
MHoxecTBeHHBIN aienu3M. B3aumoneilcTBue HeayulenpHBIX TeHOB. KomrmuieMeHTapHOCTh. JmnucTas.
[Tonumepus.

I'eneTnueckuil KOHTPOJIb PA3BUTHUSI PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a TaKkKe (PU3UOTOIHYECKUX
NPOIIECCOB, TOBEAEHUS M KOTHUTHBHBIX (yHKUMH. [eHeTnueckue MexaHU3Mbl CHUMOHMOTreHe3a,
MEXaHU3MbI B3aUMOJICUCTBUS «XO3MUH — MApa3UT» U «XO35IUH — MUKPOOMOM». ['eHeTHYecKue acreKThl
KOHTPOJIS ¥ U3MEHEHHsI HAaCJIeCTBEHHON MH(OPMAIMK B TOKOJICHUAX KJIETOK U OPraHU3MOB.

JemMoncTpanuu

[Toprpertsr: I. Mennens, T. Mopras.

Tabmuupbr u cxembl: «llepBelii 1 BTOpoil 3akoHbl Menzaens», «Tperuit 3akoH MeHnensy,
«AHanmusupymouee ckpeuiuBanue», «HenonHoe nomuHupoBaHue», «CLEIUIEHHOE HAacIelIOBaHUE
NpU3HAKOB y aApo3o¢puiby, «leHetuka mnona», «Kapuotun uenoekay, «Kapuortum apo3oduiisn»,
«Kapuotun ntuns», « MHOXKECTBEHHBIN allIesIn3mM», « B3aumoneiictBie reHoBy.

OOGopynoBaHue: MoAETb s JEMOHCTPAllMM 3aKOHOB €IMHOOOpasust THUOpPHIOB IEPBOrO
IIOKOJICHUST M paCLICIUICHUS IPU3HAKOB, MOJAEIb Ui JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIENOBAaHKs IPU3HAKOB, MOZECNIb Ul JEMOHCTpAlMU CLEIJICHHOIO HACIENOBaHUSA IIPU3HAKOB,
CBETOBOM MHUKPOCKOI, MUKpoIpenapar: «Jpo3odpunay.

IIpakTnyeckas padora «/3ydyeHue pe3ynsTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30QHIIBD».

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaroB JUrHOPUAHOTO CKPELUBAHUSA Y APO30(DUIBI».



Tema 13. 3akoHOMEPHOCTH HU3MEHYHBOCTH

BsaumogeiictBue reHotuna u cpeasl npu GopmupoBannu penotuna. I3MEeHUYNBOCTh MPU3HAKOB.
KayecTBeHHbIE M  KONWYECTBEHHbIE MpPU3HAKU. BuHIbl W3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HacJeJICTBEHHAS.

Moaudukanuonnas HW3MEHYUBOCTh. Ponb cpeasl B GopMHpoOBaHHH  MOAUGUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuvoHHblid psin M BapuauudoHHas Kpusas (B.
Noranucen). CoiicTBa MOIU(UKAITMOHHON N3MEHUYUBOCTH.

I'enorunuueckass  w3MeHYMBOCTh.  CBONMCTBA  I'E€HOTHIIMYECKOHM  HM3MEHYMBOCTU.  Bunpl
TeHOTHUIHYECKON U3MEHUYNBOCTH: KOMOUHATHUBHAS, MYTAI[MOHHAS.

KoMmOuHatuBHass u3MeHYMBOCTh. Meii03 W TMONOBOM MpOIECC — OCHOBA KOMOWHATHBHOMN
W3MEHYUBOCTH. Ponb KOMOMHATMBHOW W3MEHYMBOCTH B CO3/[aHUU TEHETUYECKOTO pazHooOpa3us B
npeaenax OgHOroO BUA.

MyrtanonHasi ©”3MEHYMBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHbIE, TeHOMHBIE. CTIOHTaHHbIE
Y MUHIYUUPOBAHHbIE MYTallUM. SInEpHbIe U LUTOIIa3MaTudeckue mytanuu. ComaTuuecKkue U MoJIOBbIE
myTanuu. [IpuyrHBI BO3HMKHOBEHMS MyTanuid. MyTareHsl M WX BIUSHHE Ha OpraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PsJIOB B  HACJIEACTBEHHOU
u3menunBoctu (H.M. BaBuiioB). BHesinepHas H3MEHUMBOCTh M HACTIEICTBEHHOCTD.

Onucenemuxa u 9NUSEHOMUKA, pPOIb  INUSEHEMUYECKUX (Hakmopos 6 HACLe008aHUU U
UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JemMoncTpanuu

[Toprpetsr: I. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuubet u  cxembl: «Bunmel  u3MeHunBocTHY», «MoAU(UKAIIMOHHAS  HM3MEHUYHUBOCTHY,
«KomOuHaTHBHAs U3MEHYHMBOCTB», «Meio3», «OmionorBopeHue», «leHeTndeckue 3a0oJeBaHU
yesoBeKay, « Buasl myraruny.

O6opynoBaHue: )KUBbIE U TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PacTeHUH, pucyHKH ((doTtorpadun)
YKUBOTHBIX C Pa3JIMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlaboparopHnasi padora «lccienoBanue 3aKoHOMEpPHOCTEH MOIU(DUKAIIMOHHONW HW3MEHYUBOCTH.
[TocTpoeHue BapraliMOHHOTO psifia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtaruu y 1po30(uiisl (Ha TOTOBBIX MHUKPOIPETapaTax)y.

Tema 14. I'eHeTnKa JejIoBeKa

Kapuotun wenoseka. MexnyHapogHasi mporpaMma HMCCIIEJOBaHUS T€HOMa uenoBeka. MeTosbl
W3yYCHHUs TEHETUKH YeJIOBEKa: T'€HeaToTHYeCKUi, ONM3HEIOBbIN, IUTOTCHETHUECKHM, MOMYISINOHHO-
CTAaTUCTUYECKUN, MOJIEKYIISIpHO-TeHeTUUeCKui. COBpEMEHHOE ONpEesIeHHe TeHOTUIA: OTHOTEHOMHOE
CEKBCHUPOBAHUE, TI'E€HOTUNMpPOBaHHE, B TOM uucie ¢ nomouipro I[I[[P-ananuza. HacnenctBenHsbie
3a0o0neBaHusl 4YeloBeKa. [eHHbIE W XPOMOCOMHBIC Oo0Jie3HH dYenoBeka. bone3Hu ¢ HacleACTBEHHOM
MPEAPACIIOIIOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKOM TIEHETUKH B NPEJOTBPAILICHUH U JICYCHUHU
TeHETUYECKUX 3a00JIeBaHMI uenoBeka. MeIuKO-TeHeTHUECKOe KOHCYIbTUpoBaHUE. CTBOJIOBBIE KIIETKH.
[ToHsTHE «TEHETHYECKOTO Tpy3a». DTUYECKHUE AaCMEKThl WCCIENOBAHMNA B 007acCTH pPEAAKTHPOBAHHS
reHOMa U CTBOJIOBBIX KJICTOK.

l'enetnueckue (akToOppl TMOBBIIICHHOW UYYBCTBUTEIBHOCTH 4YElOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXarouled cpenbl. [eHeTnueckas MpeapaciolioKEHHOCTh YEIOBEKA K
AaTOJIOTHUSM.

JemMoncTpanuu

Tabmuubt u cxembl: «Kapuortum denmoBekay, «MeToapl H3YYEHHS TEHETHKH YEJIOBEKay,
«['eneTnyeckue 3a00I€BaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBleHHE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cesexknusi Oprann3mMoB

JlomecTuKanus U celeKus. 3apoxAeHue celleKIuu U goMectukanuu. Yuenue H. M. BaBuiiosa o
[leHTpax MPOMCXOXKIEHUS U MHOTOOOpPa3us KYJIBTYPHBIX pacTeHHid. Poib cenekunu B cO3MaHUM COPTOB
pacTeHuid U nopoj KUBOTHBIX. COpT, mopojia, mTaMM. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIIECTBEHHOM
m3menunBoct H. M. BaBunosa, ero 3HaueHue Ui CEJICKIIMOHHON paOOTHI.

MeTtoab! ceneKinoHHOU padoThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIA U MHIWBUIYaTbHBIA. DTarbl
KOMOWHAIIMOHHON cenekuuu. McnpiTanue mnpousBoguTeneid mo moromMctBy. OTOOp MO TEHOTHIY C
MOMOIIBIO OLIEHKH (DEHOTHIIa TOTOMCTBA U OTOOP MO TeHOTHITY ¢ oMolIbio aHanmuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CENeKIIMOHHOW pa®oThl. PaauanvoHHBIA U XUMUYECKUN



MyTareHe3 Kak HCTOYHUK MYTalUud y KYJIbTYpHBIX ()OpM OpraHu3MoB. Mcroiab30BaHHE TI'€HOMHOTO
pelnakTupoBaHuss U MeTonoB pekomOuMHaHTHBIX JIHK nns momydeHuss ucxomHoro marepuana Juis
CEJICKLIUH.

[Tonyyenue nonumiaonnoB. BHyTpuBHmoBas rudpuansanus. BIn3KopoJCTBEHHOE CKpeEllMBaHUE,
wii uHOpuAMHL. HeponcTBeHHOE CKpeluMBaHMWE, WM ayTOpUAMHI. leTrepo3uc W €ero NpUYMHBL.
Hcnonb3oBanue rerepo3uca B cenexkuuu. OtnanénHHas rubpuamsauus. Ilpeononenue Oecroaus
MEXBHIOBBIX THOPUIOB. JOCTHKEHHUS CENIEKLIUU PACTEHUHN U KUBOTHBIX. «3e1EHAs pesontoyusy.

CoxpaHeHHE U U3Y4YEHHME I'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTEHUN U UX AUKUX POAUYEN
IUI CO3JJaHMsI HOBBIX COPTOB U TMOPHIIOB CEIbCKOXO3AWCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
YnpagneHue 2eHemuyeckuUMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIO8bIX JICUBOMHBIX 6 YeAX
VAVUWEHUs CYUWecmBYIOWUX U CO30anUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8 MOM Yucie ¢ NPUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEe008AHUL, NEPeO08bIX UOell U NePCNEKMUBHBIX MEXHON02UL.

demoncTpanuu

IToprpersr: H. WM. Baswios, 1. B. Muuypun, I. JI. Kapneuenko, II. II. Jlykesnenko, b. JL
Acraypos, H. bopnoyr, . K. benses.

Tabmuup! u cxembl: «LIeHTPBI TPOMCXOXKACHUS 1 MHOTOOOPA3Hsl KyJIbTYPHBIX PACTEHHI», «3aKOH
TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOW HW3MEHUYMBOCTH», «Metonsl cenekuum», «OtnanéHHas
rudpuau3anus», «MyTareHes».

Jlaboparopnasi padora «l3yueHue COpPTOB KyJIBTYpPHBIX pAacTE€HHMM M IOPOA JIOMAIIHUX
KUBOTHBIX).

JlaGoparopHas paGora «/3yueHre METOOB CEJIEKIIUU PACTEHUID.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUID.

Jdkckypeusi «OCHOBHBIE METOABI M JIOCTM)KEHHUS CEJEeKIMM pPACTEHWH U JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLUIO, INIEMEHHYIO (DepMy, COPTOUCIBITATENbHBIN Y4aCTOK, B TEINIMUHOE XO3AHUCTBO,
B J1a0OPaTOPHIO arpOyHUBEPCUTETA MM HAYYHOTO LICHTPA)».

Tema 16. BnorexHo10rust 1 CHHTETHYECKAs OMOJIOTHS

O6’beKTBI, HUCIIOJIB3YCMBIC B 6I/IOTCXHOHOFI/IH, — KIJICTOYHBIC W TKAHCBBIC KYJIBTYPHI,
MHUKPOOPTaHHU3MbI, HUX XaAPAKTCPUCTUKA. TpaI[I/II_II/IOHHaH OMOTCXHOJIOTHSL: XJ'IC6OH€LICHI/IG, MOJIy4YCHHC
KHCJIOMOJIOYHBIX IIPOAYKTOB, BHUHOIACIINC. MHKpO6HOJ’IOFH‘IGCKHﬁ CHUHTC3. OOBEKTHI

MUKpOOHOIIOrn4Yeckux TexHonoruil. [Ipon3zBoacTso Oenka, aMMHOKUCIIOT U BUTAMUHOB.

Coznanue TEXHOJIOTMH UM MHCTPYMEHTOB ILIEJICHANPABIEHHOIO W3MEHEHUS M KOHCTPYMPOBaHUS
TCHOMOB C LIEJIBIO IIOJIYYEHUS OpPraHU3MOB U MX KOMIIOHEHTOB, COAEpXKAIIMX HE BCTPEYAIOLIUECS B
pUposie OMOCUHTETUYECKUE ITYTH.

Knerounast unxkenepust. MeTo/ bl KyJabTyphl KJIETOK U TKaHEW pacTeHUH U KUBOTHBIX. KprnoOaHkH.
Comarnueckas THOpuAM3aLMI U COMAaTUYECKUI sMOpuoreHes. Vcrnonb30BaHue TaluionIoB B CEIEKLIUU
pacteHuil.  [lonyueHue  MOHOKNOHANbHGLIX — awmumen.  Hcnonv3zoéanue — MOHOKIOHANbHGIX U
NONUKIOHATbHBLIX aumumen 8 meouyutre. VICKyCCTBEHHOE OILUIOI0TBOpEHHUE. PEeKOHCTPYKIUS SHIIEKIETOK
U KJIOHHPOBAHHE S>KUBOTHBIX. METOI TpaHCIUIAHTALMU SAEp KIETOK. Iexwonocuu 0300po6ieHus,
KYIbMUSUPOBAHUA U MUKPOKIOHATLHO20 PA3MHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMoCcOMHass M TeHHass WHXEHepUsa. VICKyCCTBEHHBIM CHHTE3 I€Ha W KOHCTPYMPOBAHHUE
pexomOunantHeix JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHMS UM NEPCHEKTHBbI
XPOMOCOMHOM ¥ T€HHOM MH)KEHEpUH. DKOJIOTHUYECKHUE U 3TUUECKUE MPOOJIeMbl TEHHONW MHIKEHEPHUH.

Menununackue OuorexHonoruu. Iloctrenomuas unu¢poBas MeauuuHa. [IIP-auarnocruxa.
MeTab010MHBII aHaNK3, TEeHOLEHTPUUYECKHI aHAIM3 NPOTeOMa YelIOBeKa JUIsl OLIEHKU COCTOSHUS €ro
310poBbs. Vcronb30BaHHE CTBOJIOBBIX KIETOK. TapretHas Tepanust paka. 3D-OunoumxeHepus uis
pa3paboTku (pyHIaMEHTANIbHBIX OCHOB MEIMIMHCKUX TEXHOJIOTUH, CO3JaHHs KOMILIEKCHBIX TKaHEH
COUYETAaHHMEM TEXHOJIOTUH TpEXMEpHOro OuompuHTUHTa M ckadonguHra uis pemieHus 3aj1ad
[IEPCOHAIIU3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BakKUMH C I€Jbl0  oOOecrneyeHus: KOMOMHMPOBAHHOW 3aIIUTBl  OT
Bo30ynutesneit OPBMU, ycTaHOBIEHHME MOJNEKYISPHBIX MeXaHW3MOB ¢yHKuuonupoBanus PHK-
COZIEprKalllMX BUPYCOB, BBI3BIBAIOLINX 0CO00 ONacHbIe 3a001€BaHUs YeIOBEKa U KUBOTHBIX.

JemoncTpanuu

Tabmuupr u cxembl: «lcrnonb30BaHHE MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOU3BOACTBE,
«Knerounas unxenepus», «[ eHHast UHKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 0ObEKTOB OMOTEXHOIOT M.



HpaKTH‘leCKaﬂ paGOTa «HonyquI/Ie MOJIOYHOKHUCIIBIX ITPOAYKTOB).
3KCKprI/Iﬂ «buorexHonorus — Ba)KHEMIIas IMPpOU3BOAUTCIIbHAA CHJIa COBPCMCHHOCTH (Ha
OMOTEXHOJIOTHUECKOC HpOI/ISBOI[CTBO)».

11 KJIACC
Tema 1. 3apoxkaenne u pa3sBUTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JIOTHHA

OpomonyonHas teopuss Y. JlapBuna. I[lpennoceuiky BO3HUKHOBEHHMS JapBuHM3Ma. JKu3Hbp u
HayyHas JeaTenbHoCcTh Y. JlapBuHa.

JBkyie cuibl 3Boionuu BUAoB 1o Y. J[apBUHY (BBICOKas MHTEHCHMBHOCTb Pa3MHOKEHUS
OpPraHu3MOB, HACJEJICTBEHHAs W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAHUE, ECTECTBEHHBIH W
UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunretuueckoir Tteopun sBomronuu (CTDI). HeifrpanbHas Teopus 3BOIIOLMH.
CoBpeMeHHass »HBONIOLMOHHAs OWONOTUs. 3HAYEHUE SBOJIOLMUOHHOW Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTUHbI MUpa.

JemoHcTpanuu

IToprpetsr: Apucrorens, K. JIunnet, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. [lapsun, C.
C. YerBepuxos, . . lImaneraysen, [x. Xonzgeitn, J. K. benses.

Tabmuup! u cxemsl: «Cuctema xuBoit npuponsl (o K. Jlunuero)», «JlecTHua XHUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m GpopMUpOBaHHS IPUCIIOCOOICHUN Y pacTEHH U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyrta nyremectsus Y. [lapsunay, «Haxonku Y. [lapsuna», «®@opmbl 60pbObI 32
cymectBoBanuey, «llopoasl romyGei», «MHorooOpasue KyabTypHbIX (opMm KamycTbl», «Ilopoabl
JIOMAIlIHUX JKUBOTHBIX», «CxeMa oOpa3oBaHusi HOBBIX BUJOB (110 Y. JlapBuHy)», «Cxema COOTHOILICHHS
JBYKYIIUX CHJI 9BOJIIOLIUNY», « OCHOBHBIE TOJI0KEHNSI CUHTETUUECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOIUSA H €€ Pe3y/1bTaThl

[lomynauusa kak 2neMeHTapHas enuHuna dBomouud. CoBpeMEHHBIE METOIbl  OLEHKHU
TEHETHYECKOr0 pPa3HooOpa3ust M CTPYKTyphl nomynsuuil. M3meHeHune reHooHAa MNOMYNISALUU Kak
3JIEMEHTapHOE 3BOJIFOLIMOHHOE sIBJICHHE. 3aKOH reHeTndeckoro pasHoBecus [x. Xapau, B. BaiinGepra.

OneMeHTapHble  (akTOpbl  (IBMKYIIME  CHUJIBI)  SBOMIOLMH.  MyTallMOHHBI  mpolecc.
KombOunatuBHass u3MeHUMBOCTh. /[Ipeiidp reHOB — ciydaiiHble HEHANpaBICHHbIE H3MEHEHUS YacTOT
ajteneil B nomymsauusx. OddexT ocHoBatens. Ipgexkm Oymouinounoco copnviwka. CHudiceHue
2eHemuUyecKo20 pasHooobpasus: npuyunsl u cieocmsus. Ilposenenue sghghexma opetigha 2enos 6 b6onvuiux
u manvix nomynayuax. Murpamun. M3omsuus nomynsuuil: reorpaduueckas (IpOCTpaHCTBEHHas),
Ouonoruueckas (penpoyKTUBHAS).

EctectBennblit oT60p — Hampapistomuid ¢akrop somonnu. opmbl ecTeCTBEHHOTo oTdopa:
JBDKYILUH, CTaOMIN3UPYIOILUH, pa3pbiBatoluii (au3pynTuBHbIi). [TonoBoit otOop. Bo3HuKHOBEHUE U
9BOJIIOLIMS COLIMAIIBHOTO MTOBEIEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3yldbTaT  MHUKPOIBOIIONMHU.  Bo3HHMKHOBeHME
NPUCIIOCOOTICHUH Yy OpraHu3MoB. Apomopdosbl M uauoazanTauuu. llpumepsl npucnocobiaeHuil y
OpPraHHU3MOB: MopdoI0ruyecKue, dusnonoruyeckue, OMOXUMHUECKUE, [IOBEICHYECKUE.
OTHOCHUTETBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunooOpa3oBaHue kak pe3ynbsTaT MUKPOIBOIOLMH. V3omsus —
KioueBoi  (aktop BuIooOpazoBaHus. Ilytm u  cnocoObl BHI000pa3oBaHus: aJJIONATPHUUECKOE
(reorpaduueckoe),  cuUMOarpuueckoe  (IKOJOTMUYECKOE),  «MTHOBEHHOE»  (IOJIMILIOWIU3AlINs,
rudpuau3anys). JmurenbHOCTb SBOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3Mbl (popMUPOBaHUS OHOIOTHYECKOTO Pa3HOOOPaA3HUSI.

Pospb 3BOMIOIIMOHHON OMONIOTHH B pa3padOTKe HAyYHBIX METOJOB COXPaHEHHs OMOpa3HOOOpa3usl.
MUKpPO3BOIIONHS M KOABOIIOIMS MApa3uTOB U UX X035€B. MeXaHn3Mbl (OPMUPOBAHUS YCTOWIMBOCTH K
aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JemoncTpauuu

IToprpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuip! 1 cxembl: «MyTallMOHHAs U3MEHUUBOCTbY, «IlomynsaunonHas cTpykTypa Buga», «Cxema
nposiBiieHUs 3akoHa Xapau—BaiinOepray, «JIBrkylue cuiibl 3BOMIOLUNY, «DKOJIOTHYECKas H3OJALMA
nonyiasiuuid - ceBaHckoil  openm», «leorpaduueckas M30MALMSA  JIUCTBEHHULBI CUOMPCKON M
JUCTBEHHMIIBl JaypcKoi», «llomynsiuoHHBIE BOJIHBI UYMCIEHHOCTH XMIIHUKOB M XepTB», «Cxema
JeUCTBUSL €CTECTBEHHOTO O0TOOpa», «PopMbl OOpbOBI 3a cymiecTBOBaHHE», «MHAYCTpUaNbHBIHA



MEJIaHU3M», «OKuBble HCKOTIaEMBIE», «IIokpoBuTENBCTBEHHAS OKpacka KUBOTHBIX»,
«[Ipenynpexxaaromas OKpacka >KUBOTHBIX», «Dusnonoruueckue amantanum», «llpucnocobneHHOCTH
OpPraHM3MOB M €€ OTHOCHUTENIBHOCTBHY», «Kpurepum Buna», «Bunbl-nBoitHukn», «CTpykTypa BHIa B
npupozae», «Cnocobbl  BumooOpazoBaHus», «leorpaduyeckoe BumooOpazoBaHue TpPEX BHJIOB
JaHJBIIIeH», «OKOIOrHYecKoe BHJI000pa3oBaHue BHJIOB cuHHLY, «llomurmionnsl pacteHuin»,
«KamyctHo-penedHblii THOpHI).

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yy4ella ITULL ¥ 3Bepeil ¢ mpuMepaMu
pa3NUYHbIX MPUCIOCOONEHUH, Yydena NTULl M 3BEped pa3HbIX BHJOB, repOapuu pacTeHUM OIM3KUX
BUJIOB, 00pa30BaBILUXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHasi padora «BblsiBlIeHHEe U3MEHYUBOCTH Y 0cO0O€H OTHOTO BUIA».

JlaGopaTtopnass  pabGora  «IIpucmocoOneHuss  OpraHM3MOB M HUX  OTHOCHUTEIbHas
1[EI€CO00PA3HOCTHY.

JlaGopaTopHasi padora «CpaBHEeHHE BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIIonHs U €€ pe3y/ibTaThl

Metonbl u3yueHuss MakpoldBomoonuu. [laneoHTonmormyeckue METOABI HM3YyUEHUS HBOJIOLHUU.
[lepexonubie GOpMBI U GUITIOTEHETUYECKHE PSIIbI OPIaHU3MOB.

buoreorpaguueckue Metoasl u3ydeHus sBoironuu. CpaBHeHue ¢uiopsl U (hayHbl MaTepHKOB U
octpoBoB. buoreorpaduyeckue obnactu 3eminu. Bunbl-sHIEMUKT U PETUKTHI.

OMOpHOJIOrMYECKUE U CPaBHUTEIBHO-MOP(OJOTHUECKUE METOAbl  H3YUEHHUs  HBOJIOLMH.
I'enernueckne MEXaHM3MBbl OBOJIOLMM OHTOI€HE3a M IOSABICHHUS DBOJIOLUOHHBIX HOBLIECTB.
I'omonornunble W aHajgOrM4HbIE oOpraHbl. PynuMmeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYISIPHO-
TeHeTHYECKUEe, OMOXMMHYECKUE U MaTeMAaTHUECKHUE METO/Ibl U3yUEHUS HBOIOLMHU. | OMOIOTHYHBIE T€HBI.
CoBpeMeHHbIe METO/IbI TOCTPOCHUS (PUITOTEHETUYECKUX JEPEBhEB.

XPpOMOCOMHBIE MyTallii U 3BOJIIOLINAS TEHOMOB.

OOmme 3akoOHOMEpHOCTH (TpaBuiia) 3BOMOLMUH. [Ipunyun cmensvt ¢hynkyuu. HeobpaTumocTb
9BOJIIOLIMU. AanTuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH.

JemMoncTpanuu

IToprpetsr: K. M. bap, A. O. Kosanesckuii, . Mronnep, J. ['ekkens.

Tabmuip! 1 cxembl: «PUTOreHeTUYECKUH P IO, «APXEONTEPUKCY, «3BEPO3yObIe SAIIEPh»,
«Creronedansl», «Pununodurter», «CeMeHHbIE NMaNOPOTHUKM», «buoreorpadguueckue 30HBI 3eMIIN»,
«/peiid xoHTUHEHTOBY», «PenmukTh», «HadampHble cTaauu 3MOPHOHAIBHOIO Pa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «| OMOJIOrMYHbIE U aHAJIOTMUYHBIE OpraHbl», «PyaMMeHTb, «ATaBU3MBD), «XPOMOCOMHBIE
HaOOpbl YenoBeKa W IIMMIIaH3e», «lJaBHbIe HampaBleHHs 3BOJIOLMN», «OOIMe 3aKOHOMEPHOCTH
IBOJIIOLIANY.

OO6opynoBaHue: KOJUIEKLUHU, TepOapuu, MYISHKM HMCKOMAEMbIX OCTaTKOB OPTraHU3MOB, MYISDKH
TOMOJIOTMYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKLIUN HACEKOMBIX.

Tema 4. IlpoucxoxaeHne 1 pa3BUTHE KU3HHA HA 3eMule

HayuHnble runoresbl MpOUCXOKICHUS KU3HU Ha 3emie. AOuoreHes u mancnepmus. JloHaydHble
NPEICTABICHUS O 3aPOXKICHUN KHU3HH (KpealoHu3M). [ unore3a NoCTOSHHOTO CaMO3apOXkKAEHUs )KU3HU
n e€ omnposepkenue onsitaMu . Penn, JI. Cnamnannanu, JI. Ilactepa. IlpoucxoxneHue >kKu3HH U
acTpoOHONIOT Ul

OcHOBHBIE »3Tambl HEOpraHudecko HsBomronMu. llnanerapHas (reomoruueckas) 3BOJIOLUS.
Xumuueckast 3BoNoLus. AOMOTeHHBIH CHHTE3 OPraHMYeCKHUX BellecTB M3 Heopranmdeckux. OmbiT C.
Munepa u I. FOpu. O6pa3zoBanue nonumepoB u3 MonomepoB. Koarepsarnas runotesa A. M. Onapuna,
rUnoTe3a nepBuaHoro OynboHa Jx. Xomnaelina, renetudeckas runoresa . Ménnepa. Pubosumsi (T. Yek)
u runore3a «mupa PHK» V. I'un6epra. ®opmupoBanrne MmeMOpaH 1 BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnu u Metonsl e€ usydeHus. Mckornaemple opranuueckre ocTarku. I eoxpoHonorus u
e€ meroasl. OTHOCUTENbHAsE U A0COMIOTHAsE T€OXPOHONOTHs. ['e0XpoHOIOrnyecKas IIKana: 30HbI, 3PBI,
IIEPHUO/IBI, JIIOXU.

HauanpHble 3Tans! opranndeckoi aBoatonuu. [losBieHne n 3BOIIOLUS EPBBIX KJIETOK. DBOIIOLUSA
MeTabonu3ma. Bo3HHKHOBeHHE MepBbIX IKocUcTeM. COBpeMEHHbIE MUKPOOHBIE OMOIIIEHKH KaK aHAJIOT
nepBbIX Ha 3emiie coobiectB. CtpoMaTtonuTsl. [IpoKapHOTHI U 3yKapHOTHI.

[Ipoucxoxkaenne dykapuor (CUMOHMOTreHe3). DBONIOIHMOHHOE  MPOUCXOXKACHHE BUPYCOB.
[IponcxoxaeHre MHOTOKJIETOYHBIX OPraHM3MOB. BO3ZHMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.



OcHoBHBIE 3Tambl SBONIONHMH BBICHINX pacTeHUi. OcHOBHbIE apomopdo3bl pacTeHuil. Bbixon
pacteHui Ha cymry. llosiBieHHe CIIOpPOBBIX pacTEHUW M 3aBO€BaHME MMHU Cylid. CeMEHHbIE PACTEHHUS.
[IpoucxoxaeHre HBETKOBBIX PACTECHUN.

OcCHOBHBIE 3Talbl 3BOMIOIUH KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THMOB. [lepBbie XOp0BbIE KUBOTHBIE. JKU3HD
B Boxe. OBomonus M03BOHOYHBIX. [Ipoucxokaenne ampubuit u pentunuid. I[Ipoucxoxnenue
MJeKonuTarommx u nrul. [lpunanun xmroueBoro apomopdosza. OcBoeHue O€CIO3BOHOYHBIMU U
[I03BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emile IO 3paM M IEepUoJaM: apxeil, NpOTepo30M, Majaeo30i, Me3030H,
KaiiHo301. OOmmas XapakTepuUCTHKa KIMMaTa W TeoJOTrHYecKuX mporeccoB. [losBreHue u pacuser
XapaKTEePHBIX OPraHU3MOB. YIIe00pa3oBaHUe: €ro YCIOBUS U BIMSHHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHS — 3KOJIOTUYECKHUE KPU3UCHI MPOUUIOro. [IpudrHbI U CaeACcTBHUS MaCCOBBIX
BeIMUpaHuid. COBPEMEHHBIN SKONOTHYECKUN Kpu3uc, ero ocobenHoctu. IIpobrmema coxpaHeHUs
O6uopazHoobpazus Ha 3emIe.

CoBpeMeHHass cUCTeMa OpraHudeckoro wmupa. llpuHnunel KiaccupUKalMd OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYMIbl OPraHU3MOB.

JemoHcTpanuu

[oprpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. WM. MeunukoB, A. W. Onapun, [Ix.
Xongeitn, I. Ménnep, C. Munep, I. FOpu.

Tabmuuber u cxembl: «Cxema ombita @. Pegm», «Cxema ombeita JI. Ilactepa mo wu3ydeHwHro
caMmo3apoxkaeHus ku3Hm», «Cxema ombita C. Mwumiepa, [. IOpwu», «Otanbsl Heopranudeckou
sBoMmOLMNY, «l'eoxpoHomornueckas mkana», «HayanbHble 3Tanbl OpraHUYEcKoM 3BoOLMNY, «Cxema
o0pa3oBaHMs JYKapHOT NMyTéM cuMOHMoreHeza», «Cucrema KHBOW Mpuponab», «CTpoeHue BUpYCay,
«Apomopdo3bl  pacTenmit», «PuHMOGUTEY, «OIHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOYHBIE
Bozpiopocin», «Mxuy, «IlanoporHuku», «l'omoceMeHHble pacTeHus», «Opranbl [BETKOBBIX PACTEHUN»,
«Cxema  pa3BUTUA  JKUBOTHOTO  MHUpPay, «Apomopdo3bl  kHUBOTHBIX»,  «IIpocTeiimuey,
«Kumeunononoctueie», «llmockue dyepBu», «UneHucroHorue», «PviObD», «3eMHOBOIHBICY,
«IIpecmbikaromuecsy, «IItuuppy, «Miekonuraromue», «Pa3zBuTue )Ku3Hu B apxemuckou spey, «Passurue
JKA3HU B NPOTEPO3OUCKOM 3pen», «Pa3BuTue XU3HM B MNAIEO30MCKOM 3pe», «Pa3BuTue Xu3HU B
Me3030MCKOl 3pe», «Pa3BuTue XHU3HU B KaltHO30MCKOU 3pe», «COBpeMEHHAsi CUCTEMa OPTraHUYECKOTO
MHUP».

O6opynoBanue: repOapuy pacTeHUN pPA3NIUYHBIX OTAETOB, KOJUICKIIMM HACEKOMBIX, BIa)KHBIE
Ipernaparbl KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKI[MM MIVIOKOXKHUX, CKEJIEThl IT03BOHOYHBIX
JKABOTHBIX, 4Yydyesra NTUL U 3BEPEH, KOJUIEKLIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOIMAEMBIX, MYJKU
OPraHU4YeCKUX OCTAaTKOB OPraHU3MOB.

Bupryansnas nadoparopnas padora «MonenupoBanue onbiToB Mumepa—tOpu no usyyeHuto
aOMOTeHHOTO CHHTE3a OpraHNYeCKUX COeIMHEHUN B MepBUYHON aTMOchepey.

JlaGopatopHas padora «/I3yueHne u onucaHrue NCKONAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «/3yuyeHne 0coOOEHHOCTEN CTPOCHUS PACTCHUN PA3HBIX OTAETIOBY.

IIpakTuyeckas padora «/3yueHne 0COOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxokaeHne YeJ0BeKa — AHTPONOTeHe3

Paznensl v 3anaun aHTpOnonoruu. MeTobl aHTPOIIOJIOT U H.

CraHoBneHHE MPEACTABICHUNM O TMPOUCXOXKICHUU YEJOBEKa. Peluruo3Hble  BO33pPEHUA.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoAcTBO 4YeloBeKa € KUBOTHBIMU. CHCTEMAaTHMUECKOE MOJOXKeHUE ueraoBeka. CBUIETENbCTBA
CXOJICTBA Y€JIOBEKa C KMBOTHBIMHU: CPaBHHUTEIbHO-MOp(doioruueckue, aMOpuoiIornieckue, Gpunoiaoro-
OnoxuMu4eckue, nomeneHYeckre. OTINYMS 4YeTOoBeKa OT JKUBOTHBIX. [IpAMOXOKIEHHE M KOMIUIEKC
CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAJIIBHOM CUCTEMBI.

JBwxkymue cunbl ((akTopbl) aHTpoNoreHes3a: Ouonoruyeckue, couuanbHblie. COOTHOIICHHE
OMOJIOTMYECKHX U COIUATBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHOBHbBIE CTaIuWU aHTpomoreHe3a. PaHHHME uYenoBekOOOpa3Hble 00€3bsHbI (IIPOKOHCYIBI) U
paHHHUE TIOHTUBI — OOIIHNE MPEAKU YeTOBEKOOOPA3HBIX 00€3bsH U JoeH. ABCTPAIONUTEKH — ABYHOTHE
npeaku aroneu. YenoBek yMelbld, NIEpPBbIE U3TOTOBICHUsS OpyAUM Tpyda. YenoBeK NpAMOXONAIIUNA U
nepBbIil  BeIXOA Jitomed 3a mpedensl Adpuxu. YenoBek reigensOeprckuil — oOmME  Ipenok
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAECPTAIbCKUN KaK BHUJ JIIOACH



XOJIONHOTO Kiumara. YenoBek pa3yMHBIH COBPEMEHHOIO THIIA, JEHUCOBCKHI 4YEJIOBEK, OCBOEHUE
KOHTUHEHTOB 3a npezaenamu Adpuku. [TaneoreneTrka u najgeoreHOMUKA.

DOBOJIOIMST  COBPEMEHHOTO 4esioBeka. EcrecTBeHHBI 0TOOp B  MOMYIALMSAX —4YeJIOBEKa.
MyTtanmoHnHbli npouecc ¥ nosumopdusM. [lonynsuonHbe BOIHBI, Ipeld reHoB, Murpanus u «d3ddexr
OCHOBATEJIs» B MOIY/ISALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBponeouaHas (eBpaszuiickas), aBcTpao-
HerpouaHas (3KBaTOpHajbHas), MOHTOJOUAHAs (a3MaTCKO-aMepHKaHCKas). Bpems u myTu pacceneHus
4yelloBeKka 10 IUlaHere. EnnuHCTBO uenoBedeckux pac. HayuHas HECOCTOSATENBHOCTh pacu3Ma.
[Tpucnoco6aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSAM OKpYXKarolleil cpeabl. BiausHue reorpaduueckoi
cpenbl U Apeiida reHoB Ha MOPGOIOTHIO U (HPUZUOIOTHIO YETIOBEKA.

MexaucuuIuinHapHble METO/Ibl B (hr3nyecKkoil (OMOIOTHYecKoil) aHTPOMOIOTUH. DBOIIOLMOHHAS
AQHTPOIIOJIOTUSl W NAJIEOAHTPOIOJIOTUS 4YEJIOBEUECKUX MOMyJsiLuid. buoconuanbHele Hccaen0BaHUSA
IpUPOBI yesioBeka. VccrenoBanyue KO3BOIIOIMHA OHOIIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JemMoncTpanuu

IHoprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuup! u cxembl: «MeTobl aHTPONOJIOTUNY, «0JOBHOM MO3r YenoBekay, «UeroBekooOpa3HbIe
00e3bsiHb», «CKeJeT YelnoBeKa U CKeJleT IUMMaH3e», «PyIuMeHThl U aTaBu3Mbl», «/IBHOKyliue Cuiibl
aHTPOIIOTEHE3a», «OBOJIOLMOHHOE JPEBO YEIOBEKA», «ABCTPAJIONUTEK», «YEIOBEK yMEIbli»,
«Yenosek npsamMoxoaamuiny, «Jlenrucockuil yenosex» «Heannepransis», «KpomanboHus, «IIpeaku
YeJI0BEKA», «ITalbl IBOJIIOLUY YETI0BEKa», «Packl uenoBekay.

OOGopynoBaHue: MyISDKM —OKaMEHENOCTeH, NPEAMETOB MAaTepUalbHOM KYJIbTYpbl HPEIKOB
4yenoBeka, penpoaykuuu (dortorpaduu) KapTuH ¢ MUGPOIOTHUYECKUMU U OHONCHCKUMH CHOKETaMU
MIPOMCXOXKICHUS YeoBeKka, (hoTorpaduu HaxXOIOK MCKOMAEMBIX OCTATKOB YEJIOBEKAa, CKEJET YesIOBeKa,
MOJIENIb Yepena 4eJIOBEKAa M uepena IIMMIIaH3€, MOZEIb KUCTH YeJOBEKa M KUCTH IIMMIIaH3€, MOAEIU
TOpCa IPEJKOB YEJIOBEKA.

JlaGopaTopHasi paGora «/3yueHne 0coOEHHOCTEH CTPOEHHUS CKeleTa YeJOBEKa, CBA3aHHBIX C
IIPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHne 3KOJIOTNYECKUX alanTallil YEI0BEKay.

Tema 6. JDxooruss — HayKka 0 B3aHMOOTHOLICHHSIX OPraHM3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKPYKalIel cpeaou

3apoxeHue u pa3BuTue skonoruu B Tpynax A. ['ymGonbara, K. @. Pynee, H. A. Cesepuosa, 3.
I'exkenst, A. Tencnu, B. H. CyxauéBa. Pazgensl u 3agaun 3kosorud. CBsi3b SKOJIOTMHM C APYTUMHU
HayKaMH.

Mertoasl skonoruu. IlonmeBble HaOmOneHHs. OKCHEPUMEHTHI B OSKOJIOTMU: MPUPOJHBIE U
nabopatopHble. MopaenupoBaHue B 3KOJOTMHM. MOHUTOPHMHI OKpYXKaroIled cpeabl: JIOKaJbHBIH,
peruoHasIbHbIN U 1100aIbHbIIH.

3HaYeHHE DKOJIOTMYECKUX 3HAHUM JUIsl YEJIOBEKA. DKOJIOIMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBf3€H ueloBedyecTBa C MNpuponod. PopMHpOBaHHME 3KOJOTHYECKOW KYJIBTYPbl U JKOJOTMYECKON
I'PaMOTHOCTH HACEJICHUS.

JemMoncTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBeprios, . I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Paznensl skonorum», «Mertoabl 3komorum», «CxemMa MOHMTOpPHHIA
OKPYKAIOLIEH CPEIBI».

JlaboparopHas pabora «/I3ydeHre METOJOB SKOJOTUYECKUX UCCIIEN0BAHUI.

Tema 7. Opranusmsl u cpea 00MTaAHUA

Okosnoruyeckue (hakToppl M 3aKOHOMEPHOCTH HX JAedcTBHs. Kiaccupukanus >KOIOTHYECKHX
¢dakTopoB: abuoTHUECKHE, OHOTHYECKHE, aHTpomoreHHsle. OOIMe 3aKOHOMEPHOCTH JecTBUSA
skostorndyeckux (akropos. IlpaBmwio munumyma (K. Ilnpenrens, HO. JIuOux). TonepaHTHOCTb.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Aobunotnueckue (Qaxropel. CBeT Kak 3Kojoruueckuid (akrop. JleficTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOITMUECKHUE TPYIIIbl PACTEHUH U KUBOTHBIX 110 OTHOLIEHHIO K
ceeTy. CurnanpHas poisb cBera. doTonepuonnsm.

Temneparypa kak oskosmormueckuii ¢axrtop. [leiictBue Temmeparypbl Ha  OpPraHU3MBIL.
IloiKunoTepMHbIE U TOMOMOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.

Brnaxxnocts kak skonoruyeckuil ¢akrop. IlpucnocoOnenus pacteHuil K MOAAEPKaHUIO BOIHOTO



6ananca. Knaccudukanus pactenuii mo oTHoeHuo K Boje. [lpucnocoOnenus )KUBOTHBIX K H3MEHEHHUIO
BOJIHOTO PEXUMA.

Cpenbl  OOWTaHHMSI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, TMOYBEHHAs, T[IyOMHHAs
MOJANOYBEHHAs,, BHyTpUOpraHu3MeHHas. @DU3MKO-XUMHUECKHE OCOOCHHOCTH cpeld  OOMTaHUS
opranu3moB. [Ipucnocobnennst OpraHu3MOB K )KM3HH B PA3HBIX Cpelax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pPUTMBI. CyTOUHBIE U TOIWYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUH KU3HH.

XKuznennsie Ghopmbl opranu3moB. [lonstue o xxusHeHHOH popme. KusHeHHbIe (HOPMBI PaCTEHUH:
JIepeBbsl, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE TPaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIE (DOPMBI
KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a9p0OHOHTHL. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue Qaxtopsl. Buabpl OHMOTHUECKMX B3aMMOACWCTBUN: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazuTusm, Koomepaius, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAaHTCTBO,
HaxJeOHnuecTBo). Herpoduueckue B3ammopelicTBus (Tomuueckue, Qopudeckue, (adpuueckue).
3HayeHHe OMOTHMYECKUX B3aUMOJEHCTBUI ISl CYHIECTBOBAaHHMS OpPTaHM3MOB B cpele OOUTaHUS.
[TpuHIMIT KOHKYPEHTHOTO UCKITFOUEHUSI.

JemoncTpanuu

Tabnuuel 1 cxembl: «Jkonorudeckue (HakTopb», «CBETOBON CIEKTP», « IKOJOTUUECKUE TPYIIIbI
KUBOTHBIX 0 OTHOIICHUIO K CBETY», «TeMJIOKPOBHBIC >KUBOTHBIEY, «XOJIOIHOKPOBHBIE KHUBOTHBICY,
«DU3HONOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl oOWTaHHS OpraHu3MoB», «buojorndeckue
putMmby, <«OKusHeHHble (opMbl pacTeHuit», <«OKu3HeHHbIE (OPMBI JKUBOTHBIX», «IKOCHCTEMa
IIMPOKOIMCTBEHHOTO Jiecay, «JKocucTeMa XBOWHOro ieca», «llemum muranus», «XUIIHAYECTBOY,
«ITapazutuzm», «Konkypenuus», «CumoOnosy, «KommeHcanusmy.

O6opynoBanue: repbapuu pacTeHU M KUBOTHBIX, MPHUCIOCOOICHHBIX K BIMSHHUIO Pa3TMYHBIX
IKOJIOTHYECKUX (DaKTOpOB, repObapuu CBETONIOOUBBIX, TEHENIOOUBBIX M TEHEBBIHOCIUBBIX PACTCHUH,
CBETOIOOMBBIC, TEHETIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE PACTeHUs, TepOapuu U KOJUICKIIHH
TEIUIONIOOUBBIX, 3UMOCTOWKHUX, MOPO30YyCTOMYMBBIX pPAaCTEHUH, Wydela MNTUI[ W 3Bepel, repdapuu
pacTeHuii, OTHOCSIIMXCS K rurpoduram, kcepoduram, me30puTaM, KOMHATHBIC PACTEHUS JTaHHBIX
TpyMIl, KOJIEKIIMUA >KHUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpelax, repdapuv M KOJUICKIIUM PACTCHUH U
KUBOTHBIX, OOJQJAIOIINX YepTaMU MPUCIOCOOIECHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM KH3HHU,
repOapyu U KOJUICKIIMM PACTCHHM M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJIEKIIUU KUBOTHBIX,
YUYaCTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTropHas padora «BrisBieHue NpUCIOCOOIEHUI OPTaHU3MOB K BIUSHHUIO CBETAY.

JlabopaTropHas padora «BrisBieHue npucnocoOIeHuit OPraHu3MOB K BIUSHUIO TEMIIEPATyPhI».

JlaGopaTopHasi padoTa «AHATOMUYECKHUE OCOOCHHOCTHU PACTEHUI U3 pa3HBIX MECT OOUTAHUSN.

Tema 8. DxoJ10rus BUAOB M NOMYJISIIUI

DKoNOorM4YecKrue XapakTepucTtuku momynsuud. [lomynsius kak Ouonmormyeckas cuctema. Pomb
HEOJTHOPOJHOCTU Cpefbl, hU3nUecKux OaphbepoB M O0COOEHHOCTEH OMOJIOTHUH BUAOB B (OPMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTypbl Tonmynsiiuii. OCHOBHBIE TMOKa3aTeNy MOMYJIALUUA: YHUCICHHOCTD,
IUIOTHOCTh, BO3pAacTHAash M IOJIOBasl CTPYKTYpa, POKAAEMOCTh, MPHUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIusl.

DKonoruyeckasi CTpykrypa nomyiasiuuu. OueHka YMCIeHHOCTH MONyNsiiuy. J{uHamMuKka nomyasiuu
u e€ perynsuus. buortmyeckuit moTeHIMAN TONyAsSIUU. MoJenupoBaHHWE AMHAMUKH TOMYISAILNU.
KpuBbie pocta uncieHHoctu nomymsiiuu. KpuBble BeDKMBaHUS. Perynsius 4ucIeHHOCTH MOMYISIHI:
porb (pakTOpOB, 3aBUCALINX M HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTUYECKUE cTpareruu BUIOB (- U K-
CTpaTeru).

[TonsTre 00 skonoruveckoi Huile Buaa. Mecroobutanue. MHOromepHas MOZAENb SKOIOTUYECKON
Hum Jx.M. XarunHcona. Pa3mepsl akonornueckoi HUIM. [loreHnumansHas v peaau3oBaHHas HUILIM.

Bun kak cucrema mnomymsumii. Apeanbl BUIOB. BuAbl U UX JKU3HEHHBIE CTpaTeTHU.
DKOIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTHU TOBEACHHUS M MHUTPAIMil >KMBOTHBIX. BHOIOTMYECKHME WHBA3UU YYXKEPOIHBIX
BU/JIOB.

JemoncTpanuu

Ioprper: Ix. M. Xar4yuHCOH.

Tabnuibl ¥ cxeMbl: «OJKOJIOTUYECKHE XapaKTepUCTUKH momynsiuuny, «lIpocTpancTBeHHas
CTpYKTypa momynsiuuu», «Bo3pacTHple mupaMuapl monmymsiumy, «CKOpOCTh 3aceleHHs] MOBEPXHOCTH



3eMJIH pa3IuYHbBIMU OpraHu3Mammuy», «Monenb skonorndyeckoit Humm Jx. Y. XarauHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTopHasi padora «I[IpucrnocobiaeHus ceMsH pacTeHUI K pacCeIeHUIO».

Tema 9. Jxosorust coodmecTB. IKOJOTHYECKHE CHCTEMbI.

CoobuecTBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MeX/ly OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema Kak oTkpeitas cuctema (A. [Dx. Tencnu). @yHKUMOHAIbHBIE OJOKH OpPraHU3MOB B
HKOCUCTEME: POIYLIEHTbI, KOHCYMEHTHI, peylleHThl. Tpoduueckue ypoBHU. Tpoduueckue Lemnu u ceTH.
Aobuotnueckue 61moku skocucteM. [TouBsl 1 Uikl B 3KocucTeMax. KpyroBopoT BeLecTB U OTOK SHEPTHH
B 3KOCHUCTEME.

OcHOBHbIE MTOKa3aTeIN YKOCUCTEMbl. buoMacca u nmpoayKius. DKOJIOrHYeCKrue MUPaMUbl YUCel,
O6MOMacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBUuHbIe M BTOPUUHBIE CYKLECCHUH U MX HMPUYHHBL.
AHTpONOreHHbIE BO3/IEHCTBHS Ha cykueccuu. KinumakcHoe coobmectBo. buopaznooOpasue u noiaHoTa
KpPYrOBOPOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

IIpuponHbie 3KOCUCTEMBI. JKOCUCTEMbL 03€D U PeK. DKOCUCmeMbl MOPeli U OKeaHo8. IKocucmembl
MYHOp, 11ecos, cmeneti, nyCmbultb.

AHTpPONOTreHHBIE S3KOCUCTEMBI. ArposKocucTeMa. ArpoleHos. Pa3snuuns Mexny aHTpOIIOTeHHBIMU
U TIPUPOJTHBIMU 3KOCHCTEMAMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. lopoackas ¢aopa u ¢ayHa.
CunanTtpomnu3zanus ropoackoil ¢gaynsl. buonornueckoe n xo3sHCTBEHHOE 3HAYEHUE arpO’KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUII OpraHU3MOB B 3KOcUcTeMax. Poib
KACKaoHo020 2¢hgpexma u 6u008-30upuxamopos (Knouesvix 6u008) 6 (YHKYUOHUPOBAHUU IKOCUCTHEM.
[lepeHoc sHepruM W BEIIECTB MEXIY CMEXKHBIMU HKOCHUCTEMaMH. YCTOMYMBOCTH OPraHU3MOB,
MOMYJISILMKA ¥ SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M AaHTPOIIOTEHHBIX BO3JCHCTBUH.

Mexanuszmel 6030elicmeus 3a2pA3HeHUll Pa3HblX MUN08 HA CYOOP2aAHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKONOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO2O0
go30eticmeusi. MeTo10J10THsl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOTEHHBIX 3KOCHCTEM.

JemMoncTpanuu

IToprper: A. Ix. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa OMOIIEHO3a», «DKOCHUCTEMAa IIHPOKOIMCTBEHHOIO JIECay,
«DKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHATIBHBIE IPYIIbl OPraHU3MOB B IKOcUcTeMey, «Kpyrosopor
BEIIECTB B 3KocucteMme», «llemn nutanus (macrOMIHAs, NETPUTHAsA)», «IKOJIOTHYECKas MUPaMUAa
qucem», «IKoJIoruueckas nupamMua OnoMaccoly, « JKonorudeckas nupamua sHeprun», «O0pasoBanue
6onora», «llepBuuHas cykueccusi», «BoccTaHoBieHue jeca mnocie Hoxapa», «IKOCHCTEMA 03€pay,
«Arpo1eHo3», «KpyroBopor BemecTB 1 OTOK SHEPTHH B arpoleHo3e», «IIpumepsl ypoosKocucTeM».

Ob6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uyyelsia NTHUI] U 3Bepeil, repbapuu
KYJABTYPHBIX U IUKOPACTYILINX PACTECHUH, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypooIKOCUCTEMBI.

JlaGopaTopHas padota «3yuenue pazHooOpa3ust METKUX IMOYBEHHBIX YWICHUCTOHOTHX B Pa3HbBIX
HKOCUCTEMAX.

JKCKypcHsi «OKCKypcHsi B THUNMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €JIbHHUK, Ha
CYXOJIOJIbHBIN WIIM OWMEHHBIH JIyT, 03epo, O0JIOTO)».

JKCKYpCcHs « DKCKYpPCHsI B arpo3KocHCTEMY (Ha MOJIE€ WIK B TEIIMYHOE XO3SICTBO)».

Tema 10. bnocdepa — iodaabHasi IKOCHCTEMA

buocdepa — obmieruianerapHas 00oj04ka 3eMid, IZI€ CYLIECTBYET WJIM CYILECTBOBaja >KU3Hb.
Pa3zButue npezncrasieHuit o 6uocgepe B Tpyaax . 3iocca. Yuenue B. . Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ cocran. JKuBoe BewecTBo 6uocdeps! U ero GyHKINH.

3aKOHOMEpPHOCTH CcyllecTBoBaHUA Ouocdepsl. OcobenHoctn Ouochepsl Kak [I0O0albHON
sKocucTeMbl. JluHamMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl BemecTB U OMOreOXHMMHUYECKHE
LUK (yIieposa, a3ota). PUTMU4HOCTS siBJIeHUN B Ouocdepe.

3oHanbHOCTh O6UOChephl. IlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBOMHBIE Jeca,
CMEIIaHHbIE U IMPOKOJIUCTBEHHBIE JIeCa, CTENH, CABaHHbI, yCThIHU, TPOITMYECKHE JIeCa, BHICOKOTOPbS.
Knumar, pacTuTenbHbINA U )KUBOTHBI MUP OMOMOB CYIIIH.



CrpykTypa U (YHKUUS >KUBBIX CHCTEM, OLEHKAa MX PECypCHOIo IMOTEHIHana ¥ OuocqepHbIX
GbyHKIUI.

JemoncTpanuu

[Toprpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuup! u cxemsl: «l'eochepst 3eman», «KpyroBopor azora B npupose», «Kpyroopor yrepona
B nipupoze», «KpyroBopot kuciaoposa B npupozae», «KpyroBopot Bojisl B npupoze», « OCHOBHbIE OMOMBI
cymmm», «Kinmmarnueckue mosca  3emum», «Tynapa»,  «Taiiran, «CMemaHHbli  Jiecy,
«IIInpoxonucTBeHHsIi necy», «Crenby, «CaBanHa», «IlycTbiHa», « Tponnyeckuii necy.

Ob6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YesnoBek U OKpy:KaKIIAs cpeaa

DKOJOrMYecKue KpPU3UChl U MX NMpUYMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOW cpenpl. OxpaHa Bo3nyxa. 3arpsisHeHHME BOJHOW cpenbl. OXpaHa BOAHBIX PECYpPCOB.
Pa3pymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. M3MeHeHue knumara.

AHTpPOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIBHBIA W JKUBOTHBIM Mup. OXpaHa pacTUTENBHOIO U
KHUBOTHOTO MHpa. OCHOBHBIE MPUHLMUIBI OXpaHbl Npuponsl. Kpacubie kuuru. Ocobo oxpaHseMble
npupoansie Teppuropur (OOIIT). Borannueckue cajpl 1 300J0THUECKUE TTAPKU.

OcCHOBHbIE NPUHLMIIBI YCTOMYMBOIO Ppa3BUTHsS 4EJIOBEYECTBA W IpuUpoAsl. PannoHnanbHOE
IIPUPOIONOIB30BAaHIE M COXpAaHEHHE OMOJIOTMYECKOro pazHooOpasus 3emin. OOIMe 3aKOHOMEPHOCTH
I00AJBHBIX HKOJIOTMYECKUX KpPU3HCOB. OCOOCHHOCTH COBPEMEHHOIO KpH3UCa U €ro BEpOsSITHhIC
IIOCJIECTBUS.

Pa3BuTrie METOIOB MOHMTOpHMHIA Pa3BUTHs ONACHBIX TEXHOIEHHBIX IpoueccoB. Cucmemnvle
uccned06anus. nepexooa K pecypcocbepezaioujeli U KOHKYpeHmocnocooHou snepeemuke. buonocuueckoe
paznoobpazue u buopecypcul. Hayuonanonvle ungopmayuontsie cucmemsi, obecneyusaioujue 00Cmyn K
ungopmayuy o cOCMOAHUIO OMOETLHBIX U086 U IKocucmem. OcHo8bl dIKopeadburumayuu IKocucmem u
cnoco606 bopvbbL ¢ buONo8pedcoeHuaAMU. PekoHcmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JemoHcTpanuu

Tabmuupbl u cxembl: «3arps3HeHue arMmocdepsl», «3arpsa3HeHue Tuapocdepsl», «3arps3HeHue
nouBbl», «llapHukoBelii 3ddexkr», «Ocobo oxpaHsemMble NPUPOAHbIE TeppUTOopun», «Mozaenu
YIPaBJISIEMOTO MUPAY.

Ob6opynoBanue: (otorpaguu oxpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoil kuurum Poccuiickoit
®enepaunn, KpacHoli KHUTH perroHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JJUYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbraTaM OCBOCHHUS 00yUYaIOIUMUCS IPOTpaMM CPETHETO
o01miero 06pazoBaHus: JIMYHOCTHBIE, METAIPEIMETHBIE U MPEAMETHBIC.

B cTpykType IWUYHOCTHBIX pE3ylIbTaTOB OCBOCHUS MPOrpaMMbl MO OHOJIOTHHM BBIJICICHBI
CIIEYIOIIME COCTABISIONINE: OCO3HAHHE OOYYaIOUIMMHUCS POCCHUICKON TpaskJaHCKOW WACHTUYHOCTU —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACIICHUIO, Haauyue MOMusayuu X
0o0y4YeHHI0 OHMOJOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX YOESKIEHU JMYHOCTH HAa OCHOBE
KITFOUEBBIX [[EHHOCTEH M UCTOPUUECKHX TPAIUIMA Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00YUaIOIUXCS PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPUCYIIMMU CHUCTEME OHOJOTHYECKOTO OOpa3oBaHUs, Haiuuue NpaeoCO3HAHUS
AKOJIOTHYECKOH KYNBTYPBl, CHOCOOHOCMU CMABUMb TSI U CTPOUTH KU3HEHHBIC MJIaHbI.

JIM4HOCTHBIE PE3yIBTAaThl OCBOCHUS MMPOTPAMMEI [0 OMOJIOTHH JIOCTUTAIOTCS B €UHCTBE Y4EOHOM
U BOCHHUTATEIbHOM  JEATEIbHOCTH B  COOTBETCTBUM C  TPAJAMLHOHHBIMU  POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMU, HMCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHSATHIMU B
oOmecTBe TMpaBWJIaMH M HOPMaMU TOBEACHHUS U CIOCOOCTBYIOT TpOIleccaM CaMOIMO3HaHUS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHs, Pa3BUTHS BHYTPEHHEM MO3MLMM JUYHOCTH, MAaTPUOTHU3MA U
YBaXEHUS K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHIO, B3AUMHOTO YBa)KCHUS,
OEepeKHOr0 OTHOIIEHUS K KYyJIbTYpPHOMY HACIEOUI0 U TPAAMLIUAM MHOTOHAIIMOHAJIBHOTO Hapoaa
Poccuiickont @enepauuu, Npupoie U OKPYKaroLIEH Cpeae.

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHUSA Y4eOHOro rmnpenMera «bHONOTHS» OMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBAThCA CGHOPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTU, CUCTEMOW IEHHOCTHBIX OPHEHTAllMd, TMO3UTHBHBIX BHYTPEHHHX YyOEXKICHUH,
COOTBETCTBYIOUIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBa, PACIIMPEHHE >KU3HEHHOTO
OMbITa W OMNbITA JEATEILHOCTU B IPOLIECCE peaJu3alli OCHOBHBIX HANpABICHUN BOCHHUTATEIbHOU
JIESITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3HMIMU OOYYaroMIerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEM, yBa)KEHUE 3aKOHA U TPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOWM [EATENBHOCTH TPHU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MTO3HABATEIbHBIX 3aa4, BHIIOJTHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMPEAENATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBJICHHSIM COBPEMEHHOM
JKM3HHU U OOBSICHATD €€;

YMEHHME YYHUTHIBATb B CBOHMX JEHCTBHSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBUS
JOZIe! C pa3HBIMU YOSKICHUSIMHU, KYJIbTYPHBIMU IICHHOCTSMU U COLUATBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIECCE COBMECTHOTO BHITIOTHEHHSI YUEOHBIX, TO3HABATEILHBIX
U HCCIEeNOBATEIbCKUX 3a]a4, YBKUTEIHHOTO OTHOIICHHS K MHEHUIO OINIMOHEHTOB MPHU OOCYKICHUU
CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO CONEPIKAHMUS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKON TPAkKIAHCKOM UICHTUYHOCTH, MAaTPUOTH3MA, YBAKECHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHo#, ropaocTu 3a cBoil Kpaii, cBOr0 PonnHy, CBOM A3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACIECIUI0O U MaMITHUKAM HPUPOAbI, I0CTUKEHUSM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJOTHUAX, TPYAE;

CHOCOOHOCTh OLIEHWBATh BKIIAJ POCCUHMCKHX YYEHBIX B CTAHOBJICHHWE WM Pa3BUTHE OHUOJIOTHH,
MOHMMAHUS 3HA4YeHUs OMOJIOTMH B TMO3HAHWU 3aKOHOB MPUPOABI, B KU3HU UYEJIOBEKA U COBPEMEHHOTO
o01ecTBa;

uzeitHast yoek1IEHHOCTh, TOTOBHOCTh K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEN pOCCUIICKOTO HApOAa;



c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M INPHUHUMAaTh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHME JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOHUHUBOIO OyAyILEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM DPOJAUTENSM, CO3JAaHHIO CEMbHM HAa OCHOBE OCO3HAHHOIO
MPUHATHS LIEHHOCTEH ceMeHHOM JKU3HU B COOTBETCTBUHU C TpaJulUsIMH Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MHUpY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA, OOIECTBEHHBIX OTHOLICHUH;

MOHUMaHHE YMOLMOHAIILHOTO BO3/IEHCTBHS AKHUBOM MPUPO/IBI U €€ IIECHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B PA3HBIX BHIAX HCKYCCTBA, CTPEMJICHUE MPOSBISITH KauyecTBa
TBOPYECKOW JTMYHOCTH;

5) ¢usznueckoro BocnuTaHUs, (POPMUPOBAHMS KYJLTYPbl 310POBbSI U IMOLMOHAJIHLHOIO
0J1aronoJIyyus:

NOHMMaHWe W peaju3alys 300pOBOro M 0e30macHoro obpasa JKU3HU (3J0pOBOE IMUTAHMUE,
COONIIOZICHNE TUTHEHUYECKHX TMpaBUI W HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHH U OT/bIXa,
perynsipHas (u3nMUecKas aKTUBHOCTbB), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
CcOOCTBEHHOMY (PU3MYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE [IEHHOCTH TPaBUJ WHAMBHUAYAJIBHOTO M KOJJIEKTHBHOTO O€30MaCHOTO MOBEACHUS B
CUTYaIUsIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJHEICTBUA W HENPUATHS BPEOHBIX TPUBBIYEK (YMOTPEONEHUS  AJKOTOJs,
HAPKOTHKOB, KypeHUs);

6) TPy10BOrOo BOCIMTAHUS:

TOTOBHOCTB K TPYNy, OCO3HAHHE LIEHHOCTH MaCTEepCTBa, TPYA0I00HeE;

TOTOBHOCTh K AKTUBHOH JI€ATEIbHOCTH TEXHOJIOTUYECKOW W COLMAIbHOW HampaBIE€HHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, IUTAHUPOBATH U CAMOCTOSITETILHO BHITIOTHSATH TAKYIO JESTEIbHOCTH;

UHTEpEC K Ppa3IuuHbIM cdepaM MpodeCcCHOHAIBHOW JesITEeIbHOCTH, YMEHHE COBEpLIaTh
OCO3HaHHBII BHIOOD Oyaylel npodeccun 1 peain30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [LIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSKEHUM BCEH JKU3HU;

7) 3K0JI0TM4€eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH L[eJIecO00pa3HOe OTHOIIEHHE K MPUPO/ie KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE
€€ CylleCTBOBaHUS;

MOBBIIIICHUE YPOBHS SKOJOTUYECKON KYJIBTYphl: MPUOOPETEHHE OMNbITA TUIAHUPOBAHUS TOCTYIKOB
Y OLEHKH MX BO3MOXKHBIX MOCIIEACTBUH [ OKPYKAIOIIEH Cpeabl;

0CO3HaHHE [MI00ATBLHOTO XapaKTepa 3KOJOTHUECKUX MPOOIeM U MyTel UX peleHus;

CHOCOOHOCTh HCTONB30BaTh MpUOOpeTaeMble MPU W3Y4YCHUU OWONOTUM 3HAHUS W YMEHUS MPHU
pelieHnd TpoOeM, CBA3aHHBIX C PalMOHAIBHBIM MPHUPOIOMNOIb30BaHUEM (COOMIOACHUE TPaBHII
MOBE/ICHUsI B TPUPOJAE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMAax, OXpaHy BHUOB,
sKocucTeM, buochepsr);

aKTMBHOE HEINpPUATHE NEHCTBUHM, MPUHOCSIIUX Bpel OKpYKAaIOLIeW MPUPOIHOW cpene, yMEHHe
MPOTHO3UPOBATh HEOIATOMPHUATHBIE HKOJIOTHYECKHE TMOCICACTBUS MNPEANPUHUMAEMBIX JCUCTBUNA U
MpeIoTBpaIiaTh ux;

HAJINYME Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYAbTYpHhI, OIbITA ICATEIHHOCTH
JKOJIOTHMYECKON  HampaBICHHOCTH, yMEHHUS  pPYKOBOJICTBOBATbCA HMMH B  IO3HABaTEIbHOM,
KOMMYHHUKATUBHOW W COLIMANBbHOM MPAKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUYECKOU IESATEIBHOCTH
HKOJIOTUYECKOM HApaBIEHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd ¥ OOILECTBEHHOIN MPAKTHUKH, OCHOBAHHOTO Ha JMAJIOre KyJbTyp, CIIOCOOCTBYIOILEIO OCO3HAHMIO
CBOETO MeCTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYIBTYPhI KaK CPEICTBA B3aUMOACHCTBUS MEXKIY
JIOABMHU U TIO3HAHUS MUPA;

MOHMMaHUe crenupuKku OUOJOTUM KaKk HaykKd, Oco3HaHus e€ ponu B (HOpPMUPOBAHUU
palMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEIOCTHOTO IPEACTaBIECHUS 00 OKpYXKalolleM MHpe
KaK O €JMHCTBE MPHUPO/IbI, UeIOBEKa U O0IIECTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U peIlIeHUH



po0s1eM CoXpaHeHUs IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUMMOCTU OMOJOTMHU Ul COBPEMEHHOW LMBMIIM3ALMU: 00eCreyeHnss HOBOTO
YPOBHSI DPa3BUTHUS MEIUIMHBL, CO3JaHUE IEPCIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh
pecypcHble poOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MYTEeH BBIXOAA U3 II00ATBHBIX SKOJIOIMUYECKUX
npobieM M oOecreuyeHus: mnepexoja K YCTOHUMBOMY pPAa3BUTHIO, PAllMOHAIBLHOMY HCIIOIb30BAHUIO
IPUPOHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJIYYEHUH OMOJNIOTMYECKMX 3HAaHUM B LENAX MOBBIIIEHUS oOIIen
KYJBTYpBI, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTABHOW 4acTH (YHKLIHOHAIBHON I'PaMOTHOCTH
oOyuarouuxcsi, GopMuUpyeMoi pu U3y4eHUU OUOIOTHH;

MOHUMaHME CYLITHOCTH METOJIOB ITO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUId aHaliu3a M OOBSICHEHHUS SBICHUH OKpYXKAlOIIero Mupa Hu
IPOUCXOIAIMX B HEM W3MEHEHMH, YMEHHE JienaTb 0OOCHOBAaHHbBIE 3aKIIOYEHHsS HAa OCHOBE HAYYHBIX
(akTOB M UMEIOLIMXCS JAHHBIX C LIENbIO MMOJYyYeHUs JOCTOBEPHBIX BBIBOJIOB,;

CIOCOOHOCTh CaMOCTOSTENILHO MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul pelleHus HpolieM B
pealibHBIX )KU3HEHHBIX CUTYaLlUsX;

OCO3HAHME ILIEHHOCTU HAyYHOM JEATEIBHOCTH, I'OTOBHOCTb OCYLIECTBISATH IPOEKTHYIO U
HCCIIEN0BATENBCKYIO IEATENBHOCTh HHAUBUYAJIBHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEphIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHIO, K AKTUBHOMY
MOJIYYECHHUIO HOBBIX 3HAHHUH 10 OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METANPE/IMETHBIE PE3YJIBTATbBI

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUSI yueOHOro mpeameTa «bruomorusy BKIIOYAIOT: 3HAYMMBIE IS
(dhopMupoBaHus MHUPOBO33pEHUS 00y4Jarommxcs MEXIUCIUTUTMHAPHBIC (MexXIIpeIMeTHBIC)
oOIIeHayYHbIC MOHATHS, OTPaXKAIOUIHe LETOCTHOCTh HAYYHON KapTUHBI MHpa M CleUu(UKy METOAOB
MO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHHUE, MPOLecC, CUCTEMA,
Hay4HbIH (DaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEeIOBaHUE, HaOIIOICHUE,
U3MEpeHHe, OHKCIEPUMEHT | Jpyrue); YHUBEpcallbHble YydeOHble JAeiicTBUS (IO3HABaTelbHbIC,
KOMMYHHUKATHBHBIE, PETYASTUBHBIC), oOecneunBaronme GopMupoBaHue (PyHKIIMOHATBEHOW TPAMOTHOCTH
U COLMATbHOW KOMMIETCHIIMHU OOYYarOIIMXCS; CIOCOOHOCTh OOYyYarOIIUXCS HCIOIb30BaThb OCBOCHHBIE
MEXIUCUUIUITMHAPHBIE, MHUPOBO33PEHUYECKHME 3HAHUS M yHHUBEpCajbHbIe Y4YeOHbIE [IEHCTBUS B
MO3HABATENFHOM U COLIMATLHOM MTPAKTHKE.

B pesynbrare u3ydeHusi OHONOTHHM Ha YPOBHE CPETHETO OOIIero oOpa3oBaHUs Y OOydaroIlierocs
OynyT cdopMUpOBaHBI I[O3HABATEIbHbIC YHHUBEpPCAJbHbIE Y4YeOHbIE NEHCTBUS, KOMMYHHUKATHUBHBIC
yYHHUBEpCalbHbIe yueOHbIC IACHCTBHS, PETYASTUBHBIC YHHBEpPCAIbHbIC yueOHBbIC IACHCTBHS, COBMECTHAs
IEATEIBHOCTD.

MeTtanpeaMeTHbIE Pe3ylbTaThl OCBOCHHS MPOrPaMMBI CpPEeTHEro oOIIero oOpa3oBaHUS JOJIKHBI
OTpaXkaTh:

OBi1ajleHHe YHHUBEPCAJbHBIMH YU€OHBIMH MO3HABATEJIbHBIMHU AeHCTBUSIMM:

1) 6a3oBble JJorMyYecKme JeMCTBUA:

CaMOCTOSTENILHO (POPMYIUPOBAThH M aKTYaJIM3UPOBATH MIPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIONB30BaTh MPU OCBOCHMM 3HAHWM MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalM3a, CHUHTE3a,
CpaBHEHHUS, Kiaccuukanyu, o000IIeHN ), pACKPBIBATh CMBICT OMOJIOTHYECKUX MOHSTUN (BBIACIATH UX
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTHUMH MOHSATHSIMH);

OTIpEeNIeTIATh LU eATEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHUIKCHHS, COOTHOCUTh
pe3yAbTaThI AESITEILHOCTH C MMOCTABICHHBIMH LIETISIMU;

WCIIONB30BaTh OMOJOTUYECKUE TIOHATHUS AJis1 OOBsICHEHHS (PAKTOB U SIBJICHUN KUBOW MTPUPOIBL;

CTPOUTH JIOTHUECKHE pACCyKICHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, 1O aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTHBOPEUUSI B PACCMATPUBACMBIX SIBICHHUSAX, (OPMYIHUPOBATH BBIBOABI U
3aKJIIOYEHHS;

MPUMEHSTh CXEMHO-MOJENBHBIE CpEICTBA MJIs MPEICTaBICHHUS CYIIECTBEHHBIX CBs3eH W
OTHOILIGHUH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKke MPOTHBOPEYUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTpiBaTh IJIaH pEIIeHUs MPOOIeMbl ¢ Y4ETOM aHAIM3a UMEIOUIUXCS MaTepuaabHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEISIM, OLICHUBATh



PUCKU TIOCIIEACTBHIA JESATEILHOCTH;

KOOPIMHUPOBAaTh W  BBINONHATH pabOTy B  YCIOBUSAX  PEAIbHOTO, BUPTYyalbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBILUICHHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE HCCJIEI0BATENbCKUE eCTBUS:

BJIQ/ICTh HaBBIKAMHM y4EOHO-UCCIIECAOBATEIbCKOM U TMPOEKTHOW JIeATENbHOCTH, HaBBIKAMU
paszpeienus: mpolieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILBHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 33]1a4, MPUMEHEHHUIO PAa3INYHBIX METO/IOB TIO3HAHMUS,

WCTIONB30BaTh PAa3MYHBIE BUIBl ACSITEILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €r0
HMHTEpIIpETAINH, TPEOOPa30BaHUIO0 U MPUMEHEHHUIO B YU€OHBIX CHTYalHsIX, B TOM YHCJE MPU CO3JaHUU
y4eOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBI TUIl MBIIUICHHS, BIAJAETh HAyYHOW TEPMHUHOJIOTHUEH, KIFOUEBBHIMU
MOHSATUSMH U METOJIaMH,

CTaBUTH U (GOPMYIHUPOBATH COOCTBEHHBIC 3a/1a41 B 00pa30BaTEILHON JIEATEIHHOCTH U )KU3HEHHBIX
CUTYaIUsIX;

BBISIBJISITh MPUYHHHO-CIICACTBEHHBIE CBSI3U M AKTyaJU3UPOBATh 3a1ady, BBIABUTATh THIIOTE3y €&
pellIeHrs, HAaXOIUTh ApPTyMEHTHI AJsl JOKa3aTelbCTBAa CBOMX YTBEPXKACHUMU, 3aJaBaTh HapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOAE PEUICHHs 3aJayd Pe3ylbTaTbl, KPUTHUYECKU OIICHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh II€JICHANPABICHHBI TOUCK TIepeHOCa CpPEACTB W CIOCOOOB JCHCTBHUS B
poecCUOHANBHYIO CPELy;

yYMETb MIEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U MPAKTHYECKYIO0 007aCTH KU3HEACSITETbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE HJIEH, MpeJiaraTb OpUTrHHAIBHBIE MOAXOAbI M PEHICHHS, CTAaBUTh MPOOIEMBI U
3aJlauu, TOMYyCKAIOIINe aTbTePHATUBHBIEC PEIICHUS.

3) pa6ora ¢ nHopmanueii:

OpPUEHTHPOBATHCA B PA3NUYHBIX MCTOYHHUKAX MH(OpManuu (TekcTe yueOHOro mocoOusi, HayqHO-
MOMYIISIPHON TUTEpAType, OMOIOTHUYECKHUX CIOBAPSAX U CIIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WutepHere), aHanu3upoBaTh WHGOPMAIUIO Pa3TUYHBIX BUIOB U (OpPM MPENCTABICHUS, KPUTHUECCKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYNBOCTb;

(hopMynHpOBaTh 3aMPOCHl U MPUMEHATH PA3IMYHBIE METOIbI MIPH MOUCKE M OTOOPE OMOIOTHYECKON
uH(popMaIui, HEOOXOIUMOM IS BHITTOTHEHHS Y4eOHBIX 3a/1ay;

npuoOpeTaTh  OMBIT  KCIOJBb30BaHUA  HMH(DOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
COBEpIIICHCTBOBATh KYJIBTYPY aKTUBHOTO HUCIIOIb30BAHUS PA3IMYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpPMY MpeACTaBICHUS OMOJIOTHYECKO MHGpOpMAIUN
(cxembl, rpaduKu, IUATPAMMBI, TAOIUIIBI, PUCYHKHU U IPYTOe);

WCIIONB30BaTh HAYYHBIHN SI3BIK B KAYE€CTBE CPENICTBA MPHU paboTe ¢ Gronornueckoil nHhopMauei:
MPUMEHSTh XUMHUECKHE, (PU3MUECKHe U MaTeMaTHUeCKHe 3HaKH U CUMBOIBI, (OpMYIbI, a00peBUaTypy,
HOMEHKIJIATYpY, HCIIOJIb30BaTh M MPE0OPa30BbIBaTh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA HATIISATHOCTH,

BJIaJIETh HABBIKAMHU PACHO3HABAHMS M 3alUThl MH(OpManuu, WHOOPMAIMOHHON 0e30MacHOCTH
JUIHOCTH.

OBi1ajleHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY € CTBUSIMU:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHUKAIIMA BO BCeX cdepax >KU3HM, aKTHBHO Y4acTBOBaTh B AHMANIOTE WU
JTUCKYCCUU TIO CYIIECTBY OOCYXkJaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENILHO BBITIOTHEHHsI MpeAaraeMoil 3a/1auu, YYUThIBaTh HHTEPECH M COTNIACOBAHHOCTh TO3HIIHIA
JPYTUX YYaCTHUKOB JHAJIOTa WU JUCKYCCHUH);

pacmo3HaBaTh HeBepOanbHBIE CpeNCTBAa OOIICHHs, MOHUMATh 3HAYEHHE COIUATbHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHMS KOH(IUKTHBIX CHUTyallMii, yMETb CMAT4aTh KOH(MIMKTHI W BECTHU
MIEPETOBOPBL;

BJIQJIETh PA3IMYHBIMH CHOCOO0aMH OOIICHHS M B3aUMOJICHCTBUS, MOHMMATh HAMEPEHHS APYTHX
JIOZIed, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOU dopme GopMylInpoBaTh
CBOM BO3PAKCHUS;



Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHHEM S3bIKOBBIX CPEJICTB.

2) COBMECTHAS J1eATEJIbHOCTD:

MOHUMAaTh U UCIOJIH30BaTh NPEUMYIIECTBA KOMAHAHON M MHIUBUAYAIbHONU pabOThl IIPU pPELICHUN
Ouonoruuyeckoid  mpoOseMbl, OOOCHOBBIBaTH HEOOXOAMMOCTb HPUMEHEHHsS TPYHNOBBIX  (Gopm
B3aUMOJICHCTBUS NPU pEeIIeHUH yueOHOH 3a/1auu;

BbIOUpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JAEUCTBUM € Y4€TOM OOIIMX HHTEPECOB U
BO3MO)KHOCTEH KaKJI0TO 4JICHa KOJJIEKTUBA;

IPUHUMATBH 1IeJT1 COBMECTHOM JeSATEIbHOCTH, OPIaHU30BbIBaTh U KOOPAUHUPOBAThH ACUCTBUS 110 €€
JNOCTH)KEHUIO: COCTABIATh IUIaH JACUCTBHUM, pacmpeaeisTb poJd C y4€TOM MHEHHH Y4YaCTHHKOB,
00CyXJ1aTh Pe3yJabTaThl COBMECTHOI paboThl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOTO Y4YaCTHHKA KOMaHIbl B OOIIMH pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeJlaraTh HOBBIE TIPOEKTHI, OLIEHMBaTh UJAEU C IMO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMMO3UTHBHOE CTPATETHUECKOE IOBEIEHUE B PA3IMYHBIX CUTYAIUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OsJ1ajileHHe YHUBEPCAJIbHBIMM PeryJIATUBHBIMH AeiiCTBUSIMH:

1) camoopranuszanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBISBICHHUS MPOOJIEM M MX PELICHUS B KU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OWOJOIMYECKHUX 3HAHUHU IeJeBble M CMBICIOBbIE YCTAaHOBKHM B CBOHMX
JIEUCTBUSAX M IOCTYHNKax [0 OTHOUIEHHWIO K JKMBOH HpUPONE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKpYXaroIluX;

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO JACATEIbHOCTD, BBISBIATEH IPOOIEMbI, CTABUTH U
(dbopmMynupoBaTh COOCTBEHHbBIE 33/1a41 B 00pa30BaTEIbHON JEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTaBJATh IUIAaH pELIeHHs MpoOJaeMbl C y4€TOM HMMEIOLIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsM;

paclIMpsATh paMKU Y4eOHOTO IpeiMeTa Ha OCHOBE JIMUHBIX MPEIIOUYTECHUIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELLICHUE;

OLIEHUBATh PUOOPETEHHBII ONBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IITMPOKOM 3PYIUIIMU B pa3HbIX 00JacTAX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIILHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIAJCTh HABBIKAMU II03HABATEIbHON peQeKCMM KaK OCO3HAaHUS COBEpPUIAEMBIX JIEHCTBUHA U
MBICIIMTENBHBIX MPOLECCOB, MX PE3YJAbTaTOB W OCHOBAaHMU, HCIOJIB30BaTh MPUEMBI peQIeKCHM IS
OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS N0 UX CHIDKEHHIO;

MPUHUMATh MOTHBBI M apTyMEHTHI APYTHX MPHU aHAIHU3€E PE3YJIbTATOB JAESITEIbHOCTH;

3) npunsiTHe cedst U APYTUX:

NpUHUMATH ceOsl, MOHUMAsi CBOM HEJOCTAaTKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTHI APYTHX NP aHAIHU3€E PE3YJIbTATOB JAESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO M MPABO JIPYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYTOTo YeIOBEKa.

INPEIMETHBIE PE3VYJIBTATBI

[IpenmeTHsie pe3yabTaThl OCBOCHHS COACp)KaHUs ydyeOHoro mpenmera «buonorwms» Ha
yIIyOJIEHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOecnedeHne MNpopuIbLHOTO OO0y4eHHUs OOy4Yaromuxcs
Oouonornd. OHU BKJIIOYAIOT: cHelU(pUUEecKHe A OMOJOrMM Hay4yHble 3HAHMS, YMEHHUS U CIOCOOBI
JICWCTBUI TI0 OCBOCHHIO, WHTEPHpPETAllMM W TpeoOpa30BaHUIO 3HAHWW, BUABI JEATCIBHOCTH TIO
MIOJTYYCHUIO HOBBIX 3HAHUH M MX MIPUMEHEHHIO B PA3INYHBIX YUYEOHBIX, a TAKXKE B PEAbHBIX JKU3HECHHBIX
curyanusix. [IpeaMeTHbIe pe3ynbTaThl MPEICTABICHBI 10 TOAAM U3yYCHHS.

[IpenmeTHbie pe3ynbTaThl OCBOCHHSA ydeOHoro mpeamera «buonorus» B 10 Kaacce IOMKHEI
OTpaXkaTh:



c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W POIU OHOJIOIMH B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHUM €CTECTBEHHO-HAyYHONH KapTUHBI MHUpPA, B IO3HAHMM 3aKOHOB IPUPOABI U PELICHUU
npo0ieM palMOHANIBHOTO HPUPOAONOIB30BaHMs, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OHOJIOTUHY;

BJIaJICHUE CHCTEMOW OHOJOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIIOJArarolue
OuoMoruueckue TEPMHHbI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboJu3M, TIOMEoCTas,
CaMOpEryJIsLUsl, CaMOBOCHPOM3BEIEHHE, HACIEICTBEHHOCTh, HW3MEHYMBOCTb, POCT U Pa3BUTHE),
O6uonoruueckue teopun (kinerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopust HaciencrBeHHoctu T. Moprana), yuenus (H. M. BaBunmoBa — o meHTpax MHOrooopasus u
NPOUCXOXKICHUSL KYIbTYPHBIX PpAacTeHUI), 3aKOHbl (eIMHOOOpa3usi MOTOMKOB IIE€PBOTO MOKOJCHHMS,
pacIleIIeHHs], YUCTOThl raMET, HE3aBUCUMOIro HacienoBaHus 1. MeHaens, roMoJoru4ecKux psaoB B
HaclnecTBeHHOM u3MenunBocty H. V. BaBuiosa), npuHIMIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOTO IIO3HAHHUS, HCIOJIB3YEMbIX B OHOJIOIMYECKUX
UCCIIEIOBaHUAX JKUBBIX 0OBEKTOB (ONHMCAaHUE, U3MEPEHNE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYLUIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M DYKAPHUOT,
OZIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4yHciie OakTepuil, rpuOOB, paCTeHUH, JKUBOTHBIX
U 4YEJIOBEKA, CTPOEHUS OpPraHOB M CHUCTEM OpPraHOB pACTEHMi, JKUBOTHBIX, YEJIOBEKAa, IIPOLECCOB
KU3HEJCATEIbHOCTH, NMPOTEKAIOIIUX B OPraHU3Max PacTeHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOrMYECKUX
IpoIleCCOB: OOMEHa BelecTB (MeTabonu3M), HpeBpallleHHs SHepruu, OpOKeHHs, aBTOTPOPHOro u
reTepoTpoPHOr0 THUMOB NHUTaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MMTO3a, Meio3a, ramerorcHesa,
sMOpHOreHe3a, NoCTIMOPHOHAILHOTO Pa3BUTHSA, PA3MHOKEHMS, WHAWBUYAIbHOTO Pa3BUTHsI OpraHU3Ma
(oHTOrEHe3a), B3aMMOJICHCTBUS T€HOB, T'€TEpO3UCa, HCKYCCTBEHHOTO 0TOOPa;

YMEHHUE yCTaHaBJIMBATh B3aUMOCBSA3HM MEXIY OPraHOMAaMU KIETKU U UX (PYHKLUHUSAMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH W UX (QYHKIUSAMH, MEXAYy OpraHaMH M CHCTEMaMHM OpraHOB Y pPAaCTEHHIA,
KMBOTHBIX U UEJIOBEKA U UX (QYHKLHUAMHU, MEXJly CUCTEMaMHU OPraHOB U UX (PYHKIMSIMHU, MEKIY dTallaMU
oOMeHa BELIECTB, JTalaMU KIETOYHOIO ULUKIA M JKU3HEHHBIX LHMKIOB OPraHU3MOB, JTaraMu
SMOPHOHAJILHOTO Pa3BUTHUS, TCHOTUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (paKTOpaMH cpeibl OOUTaHHUS;

YMEHHE BBISBIATH OTIMUUTENIBHBIE IPU3HAKU JKMBBIX CUCTEM, B TOM YHCJIE PACTEHUH, )KUBOTHBIX
U 4EJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHThI, OHOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JUISl I0Ka3aTeJIbCTBA POICTBA OPIraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIIIL;

yMEHHE pelarh OWOJOrMYeCKUe 3aJayd, BBIABIATh HPUYMHHO-CIEACTBEHHBIC CBA3M MEXIY
UCCIIelyeMbIMM OMOJIOTMYECKUMHU MPOIECCaMU U SBJICHMUSAMH, JeJaTh BBIBOABI W IPOTHO3bI Ha
OCHOBaHUU IIOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATH Ja00OpaTOpHbIe U MpPaKTUUYeCKHe padoThl, cOOMI0AaTh MpaBuia mpu padore ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIJIBUTaTh TUIOTE3bl, IPOBEPATh MX HKCIEPUMEHTAIBHBIMU CPEICTBaMU, (OPMYIUPYS
LieJIb UCCIIEI0BaHMs, aHAIM3UPOBATh IIOJIYYEHHBIE PE3Y/bTaThl U J€1aTh BHIBOJBI;

YMEHHUE y4yacTBOBaTh B yueOHO-UCCIIEI0BATEIbCKOM paboTe Mo OUOIOTHH, KOJIOTHH U MEIUIUHE,
IPOBOAMMOIl Ha 0a3e IIKOJbHBIX HAayyHBIX OOIIECTB, W MYOIMYHO MPEACTABIATh IOJIYYECHHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(pEepeHIHIX;

YMEHHUE OIICHHWBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX MCCIIEOBAaHUM B oOMacTu OMOJIOTHM U
MeIUIUHBI (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANpaBICHHOE W3MEHEHHE TeHOMa U
CO3/laHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYHIECTBIATh OCO3HAaHHBIA BBIOOp Oymymield NpodecCHOHATbHON eATeNbHOCTH B
obrmactTy OWOJOTMM, MEAMLMHBI, OMOTEXHOJOTHWH, BETEPUHAPUH, CEIbCKOTO XO3sCTBA, NHILEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh IO3HABaTeNbHbIM HHTEpEC, HAINPaBICHHBIM Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH mpodeccun M MPONODKEHHE OHOJIOTHYECKOro oOpa3oBaHMsl B OpraHU3aIMsIX
cpeaHero npoecCuoHaNbHOTO U BBICIIETO 00pa30BaHUS.

IIpenmeTtHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpeamera «buonmorust»y B 11 Kaacce IOMKHBI
OTpa)kaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MeECTe W POJU OHOJIOIMH B CHCTEME ECTECTBEHHBIX HAayK, B
(opMHPOBAaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B MMO3HAHWU 3aKOHOB MPHUPOJIBI U
pELIEHUH 3KOJIOTMUYECKUX NpoOIeM 4YellOBeYeCTBa, a TAaKKE B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOAONOIB30BaHMS, U B (HOPMUPOBAHUY LIEHHOCTHOTO OTHOILEHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O



BKJIa/I€ POCCUMCKHX U 3apYOEkKHbBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJETh CHCTEMONH OHMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIIOYAET OIpEIeNeHUs U
MOHMMaHHE CYIIHOCTH OCHOBOIIOJAralouX OMOJIOTMYECKHX TEPMUHOB U MOHATUH (BUJ, dKOCHCTEMA,
o6uocdepa), Ouonornyeckue Teopuu (3BoMOLMOHHAs Teopus Y. JlapBuHaA, CHHTETHYECKash TEOpUs
sBonronuu), yuenus (A. H. CeBeprioBa — o myTsx U HampasieHusAx 3Bomouuu, B.W. Bepnaackoro — o
6uocdepe), 3akoHbl (reHeTuueckoro pasHoBecus /x. Xapau u B. BaitnGepra, 3apoasIeBoro cxoacraa
K. M. bapa), mpaBuna (mMunumyma FO. JIuOuxa, skoJOrMueckoil MHUpamMHIbl SHEPIUHU), THIIOTE3bI
(runotesza «mupa PHK» V. T'unbepra);

YMEHHUE BJIa/IeTh OCHOBHBIMHM METOJIaMH HAay4HOTO MO3HAHUS, UCIOIb3YEeMbIMH B OMOJIOTHYECKUX
HCCIIEIOBAHUAX >KUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCAaHUE, W3MEPEHUe, HaOIIOEHHE, HKCIIEPUMEHT),
croco0amMu BBISIBICHUS M OLICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHUE BBIACIATh CYLIECTBEHHbIC MPU3HAKHU: BUJOB, OMOIEOLIEHO30B, SKOCHCTEM U Omocdepsl,
CTaOMJIM3UPYIOIIETO, JBIKYILEI0 M Pa3pbIBAIOLIETO €CTECTBEHHOrO O0TOOpa, ajlonaTpuueckoro Hu
CHUMITaTPUYECKOTO0 BH000pa30BaHuUs, BIUSHUS JIBHXKYIIMX CHJ 3BOJIOLMUA HA T€HO(OHI MOMYJSALMH,
IPUCIIOCOOJICHHOCTH OpPraHU3MOB K cCpele OOMTaHus, YepeJOBaHUS HAlpaBICHUH 3BOJIOLHH,
KpPYrOBOpOTA BELECTB U OTOKA YHEPTUHU B SKOCUCTEMAX;

YMEHHUE YCTaHaBIUBAaTh B3aMMOCBS3M MEXKIYy IMpOLECCaMH 3BOJIOLMHU, ABWKYLIIMMHU CHUIAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTaMU PA3JIMYHbIX SKOCUCTEM H MIPUCIIOCOOICHUAMHU K HUM OPIaHU3MOB;

YMEHUE BBISBIATH OTIIMYUTEIbHbBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUJIOB K cpelie
oOuTaHus, aOMOTHUECKUX U OHMOTMYECKHX KOMIIOHEHTOB AKOCHUCTEM, B3aUMOCBS3€Hd OpraHU3MOB B
cooO11ecTBax, aHTPOIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHThI, OHOJIOIMYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY ISl JIOKA3aTelbCTBA POJACTBA OPraHU3MOB PA3HBIX CHUCTEMATHUYECKHUX TPYII, B3aUMOCBSI3U
OpPraHu3MOB M Cpelbl OOWTaHMSA, EIMHCTBA YEJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUs
MHOTro00pa3us BUJOB U SKOCUCTEM KaK YCJIOBHSI COCYIIECTBOBAHMUS MPUPOJIBI U YEIOBEUECTBA,

yMEHHE pelarb OWOJOrMYeCKUe 3aJayd, BBIABIATH HPUYMHHO-CIEACTBEHHBIC CBA3M MEXIY
UCCIIelyeMbIMM OHOJIOTMYECKUMHU MPOIECCAMU U SABJICHMUSAMH, JeJaTh BHIBOABI W IPOTHO3bl Ha
OCHOBAHMU NOJYYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIE U MpPaKTUYEeCKHe padoThl, cOOM0AaTh MpaBmiIa mpu padore ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIJBUTaTh TUIOTE3bl, IPOBEPATh MX HKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
LIeJIb UCCIICIOBAHMUS, AHATTM3UPOBATH MOJTyUYEHHbIE PE3YJIbTAThl U JI€1aTh BHIBOJBI;

YMEHHUE y4yacTBOBaTh B yueOHO-UCCIIE0BATEIbCKOM paboTe Mo OUOIOTHH, KOJIOTHH U MEIUIUHE,
IpOBOAMMOIl Ha 0a3e IIKOJbHBIX HAayyHBIX OOIIECTB, W MYOIMYHO MPEACTABIATh MOJIYYECHHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(PEepEHIHIX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPHH O MPOUCXOXKICHUH JKU3HHU, YEIOBEKa U YEJIOBEYECKUX pac,
0 MPUYHMHAX, OCIEACTBUAX U CII0OCO0ax MpeIoTBpalleH s IT00abHBIX U3MEHEHHI B buocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAaHHBIA BBIOOp Oyaymield NpodecCHOHATbHON eATeNbHOCTH B
obrmacTy OHOJIOTHH, SKOJOTMH, NPUPOIONOJIB30BAHUSA, MEIUIMHbBI, OHOTEXHOJOTUH, IICUXOJOTHH,
BETEpUHAPUH, CEIBCKOTO XO351CTBA, MUIIEBOI TPOMBILIICHHOCTH, YIITyOIsATh I0O3HABATEIIbHBIA HHTEPEC,
HarpaBJICHHBIH Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOLIEH MPO(EecCUuu U MPOAOIIKEHNE OUOIOTHYECKOTO
00pa3oBaHMs B OpPraHU3AUAX CPEAHET0 NMPO(heCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoJsinyecTBO 4acoB D1eKTPOHHbBIE
E/ HauMeHOBaHMeE Pa3/1eJoB H TeM NPOrpaMMBbI Beero EEZTPOHB glf:”““ec gl%zg);?ab;;)m
padoThI pabore1 HbIE pecypchbl
1 buosorust kak Hayka 1
2 JKuBbIe CHUCTEMBI U UX M3yUEHHUE 2 1
3 buonorus kierku 2 0.5
4 XUMHYECKasl OpraHu3aius KIETKH 10 1
5 Ctpoenue U QpyHKIMU KIETKH 8 2
6 OOMeH BelIeCTB U NPEBPALICHUE YHEPTUHU B KIICTKE 9 2
7 HacnencteenHas nndopmanus u peannsanus e€ B KIETKe 9 0.5
8 JKM3HEHHBIN UK KIETKU 6 1
9 Crpoenue U QyHKIIMHM OPraHU3MOB 17 1.5
10 Pa3smHOeHUE U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHeTHKa — HayKa O HACJIEACTBEHHOCTH U U3MEHUYNBOCTH OPraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eHeTHKa YenoBeKa 3 0.5
15 CeieKIusi OpraHu3MOB 4 1 1.5
16 buoTexHonorus U cuHTETHYECKasi OUOJIOTHS 4 0.5
17 Pe3epBHOE BpeMst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 2 15




11 KJIACC

N KoJsimuecTBo yacos DJIEeKTPOHHbBIE
n/ HaumeHoBaHMe pa3aesioB U TeM NMPOrPpaMMBbl Bce Kontpos IpaxTase (i ppoBIe)
I o HbIC CKHE o0pa3oBare/ibHbIE
padoThI padoThI pecypchbl
1 3apoxk/IeHHE U pa3BUTHE SBOJIOIMOHHBIX MPEJICTABICHUH B OMOJIIOTHI 4
2 MUKPOIBOIIONHUS M €€ PE3YIBTAThI 14 2
3 MakposBOJTIOIHS U €€ Pe3yNIbTaThI 6
4 [IpoucxoxaeHre 1 pa3BUTHE )KM3HU Ha 3emIle 15 1.5
5 [IponcxokaeHne Yea0BeKa — aHTPOIIOTEHES 10 1
6 DKOJIOTUsl — HayKa O B3aMMOOTHOILICHUAX Opratu3MOB 1 3 05
Ha/IOPTaHU3MEHHBIX CUCTEM C OKPY)KaIOILIeH cpeon
7 OpraHu3Msbl U cpesia OOUTaHUs 9 1.5
8 DKoJI0TUsl BUJIOB U MOMYISALUN 9 0.5
9 DKosorus cooduiecTB. IKOJIOTHYECKUE CUCTEMBI 12 0.5
10 bruocdepa — mmobasibHas YKOcHCTEMA 6
11 UenoBeK M OKpyX)aromiasi cpesia 6
12 PesepBHOE Bpems 8
OBHIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosinuecTBo yacos JIEKTPOH
No HbIE
0/ | Tema ypoxa Bee | Koutpo | Tpakrn Hara uudposbie
n o JbHbBIE yecKue H3yICHUSA 06pa303aT
padoTbl | padoTHI €JIbHbIE
pecypcsl

1 buosorus kak KOMIUIEKCHas HayKa M KaK 4acTh COBPEMEHHOIro 001IecTBa 1

2 JKuBbI€ CHCTEMBI M MX CBOWCTBA 1

3 BxoniHas koHTpospHas paboTa. YpoBHEBasi OpraHU3aIlysl )KUBbIX CUCTEM 1 1

4 Hcropust OTKpBITHS ¥ M3ydeHHUs KineTku. KneTtounas teopus 1

MeToap1 MONEKYISIPHOM U KJIETOUHOM Ounosoruu. [Ipaktuyeckas padora
5 Nel. «M3ydyeHne MeTo0B KIEeTOUHON Ouonoruu (xpomarorpadus, 1 0.5
anekTpodopes, mubdepennmansaoe neaTpudyrupopanue, [111P)»

6 XUMUYECKHM COCTaB KICTKH 1

7 MuHepajabHbIC BEIIECTBA KICTKU, UX OMOJIOTHYECKasl POJIb 1

2 Opranuudeckue BellecTBa KieTku — oOernku. Jlaboparopuas padora Nel. 1 0.5
«OO6HapykeHHEe OETKOB ¢ TOMOIIbIO KAUYECTBEHHBIX PEaKIIHiDy )

9 CoiicTBa, kiaccudukanus 1 GyHKIMH OEIKOB 1

10 OprannuecKkue BeleCcTBa KIETKH — YIIIEBObI 1

11 OprannyuecKkue BeneCTBa KISTKU — JIUIHIbI 1

Hyxneunossie kucnotsl. JIHK u PHK. JIabopatopnast pabota Ne2.
12 « ccnenoBanre HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KIETOK 1 0.5
pPa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu AT®. Ipyrue nykiaeosuarpudocdarst (HTD) 1

14 CexsenunpoBanue /JJHK. MeTonbl reHOMUKH, TPaHCKPUIITOMUKH, 1
IIPOTEOMHUKH

15 MeTo/1bl CTPYKTYpHON OHOJIOTHH 1

16 Tunel knerok. [IpokapuoTnueckast KJIeTka 1

17 Crpoenue sykapuornyeckoi kietku. [Ipaktuueckas pabora Ne2. 1 0.5




«VM3yuenne CBOMCTB KIETOYHONH MEMOpPaHBD»

18 [IoBEpXHOCTHBIN anmapar KIeTKH 1

19 OnnomemOpanHbIe opraHoubl KieTku. [IpakTudeckas padora Ne3. 1 0.5
«M3yyeHne IBUKEHUS IUTOMJIA3Mbl B PACTUTEIbHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTAaHOUBI KJIETKU: MUTOXOH IPHH, TTACTUIBL.

20 Jlabopatopnas padota Ne3. «HMccrnenoBanue mia3mMoin3a v Jeria3zMon3a 1 0.5
B PACTUTEIIHHBIX KJIETKAX)

21 HemeMOpaHHbIe OpraHOUIbI KJICTKU 1

22 Crpoenue u QyHKIMH sapa 1

73 CpaBHuTenbHas XapaKTEpUCTHKA KIETOK dykapuoT. JlaboparopHas pabora 1 0.5
Nod. «M3ydyeHune CTpOeHUs KIETOK Pa3IMYHBIX OPTaHU3MOBY
AcCUMHIIIALUS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTaboau3ma. Turbl

24 obmena BemiectB. JlabopatopHas padota Ne5. «l3yuenue 1 0.5
KaTaJIUTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMujIa3bl UIN '
KaTaJjasbl)»
depMEeHTATUBHBIN XapaKTep PeaKIfii KIETOYHOTO MeTabonu3Mma.

25 Jlabopatopnas padota Ne6. «M3yuenne pepMEeHTaTUBHOTO pPaCIICTUICHUS 1 0.5
MIEPOKCHA BOAOPOAA B PACTUTEIHHBIX M JKUBOTHBIX KIETKAX)

26 Bbenku-akTuBaTopsl U OCIKH-UHTHOUTOPHI 1

27 ABTOTpOGHBIN THUIT 0OMEHA BEIIECTB 1

28 dorocuHTE3 1

29 Xemocuntes. Jlaboparopras padorta No7. «CpaBHEHHE MPOIIECCOB 1 05
(hoTOCHHTE3a U XEMOCHHTE3a) '

30 AHa’pobnbie opranu3Mbl. Buabsl 6poxenus. JlabopatopHas pabora Ne§. 1 0.5
«CpaBHEHHUE MPOIIECCOB OPOXKCHMUSI M JTIBIXAHUSD) '

31 AnpoOHBIe OpraHU3Mbl. DTaIbl YHEPreTHIECKOTO0 0OMEHa 1

32 DHeprusi MeMOpaHHOTo rpagueHTa mpoToHoB. Cunte3 ATD: padota 1
1poToHHON AT®-cuHTa3bl

33 Peakiuy MaTpHU4HOTO CUHTE3a 1

34 Tpanckpunuus — mMarpuusslii cuate3 PHK 1

35 Tpasncisinus U €€ 3Tarnbl 1

36 KomnpoBanue amuHokucaor. Posib pubocom B OnocuHTe3e Oenka 1




37 Opranu3zaiysi FeHOMa y IPOKapUOT U SYKapuoT 1

38 MoseKyisipHble MEXaHU3MbI SKCIIPECCHH F€HOB Y 3YKapHOT 1

39 Bupychl — BHEKJIeTOUHBIC (DOPMBI )KU3HH U OOJIUTaTHBIC TAPa3UTHI. 1 0.5
ITpakTuueckas pabora No4. «Co3maHue MOJCIH BUPYCa

40 BupycHble 3a0051eBaHNs YeIOBEKA, JKUBOTHBIX, PACTCHUN 1

41 HanotexHonornu B GMOJIOTHH ¥ MEIUITHHE 1

42 JKu3HEeHHBIN UK KIETKU 1

43 Marpuussiii cunre3 JJHK 1

44 Xpomocomsl. JlaboparopHas pabota Ne9. «3ydyeHue XxpoMocoM Ha 1 05
TOTOBBIX MUKpOIpEnaparax»

45 Jlenenve KIeTKH — MHTO3 1
Tunel knerok. Kapuoknnes u nutokuHes. JlaboparopHas padora NelO.

46 «Ha0moaerre MUTO3a B KJIIETKaX KOHYHMKA KOPEITKa JIyKa (Ha TOTOBBIX 1 0.5
MUKpOTIpernaparax)»

47 Perymnsiims )KU3HEHHOTO 1MKJIA KJIETOK 1

48 Opranusm Kak eIJMHOE 1EI0e 1

49 Tkanu antCTeHI/IFI. JlaGopatopnas pabota Nell. «M3yueHue TkaHen 1 0.5
pacTeHU»

50 TKaHI/Iv)KI/IBOTHBIX u yenoBeka. Jlabopatopuas padora Nel2. «M3yuenue 1 05
TKaHEH >KMBOTHBIX)

51 Opransl. Cuctemsl opraHoB. JlaboparopHas padora Nel 3. «3ydenne 1 0.5
OpI'aHOB IIBETKOBOI'O PACTEHUSI»

52 Ornopa Tena OpraHu3MOB 1

53 JIBU>KeHHE OpraHKu3MOB 1

54 [IuTanue opraHu3mMoB 1

55 [InTanne MO3BOHOYHBIX )KMBOTHBIX. [IMIIeBapuUTEIbHAS CHCTEMA YEJIOBEKA 1

56 JIpIxaHue oprannu3MoB |

57 JIpIxaHre MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA |

58 TpaHcnopT BENIECTB Y OPraHU3MOB |

59 KpoBeHoCHasi cucteMa N03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA 1

60 Boienenne y opraHu3mMoB 1




61

3amuTa y OpraHu3mMoB

1

62 MMMyHHas1 cucTeMa 4eaoBeKa 1

63 Pa3ipa)kuMOCTh M peryssinusi y OpraHu3MoB 1

64 ['yMopanbHas peryasius ¥ SHIOKPUHHAST CUCTEMA )KMBOTHBIX M YEJIOBEKa |

65 DopMbl Pa3MHOKEHHUSI OPTaHU3MOB 1

66 [TonoBoe pa3MHOXKEHHE 1

67 Meiio3 1
I'amerorene3. O6pa3zoBaHue U Pa3BUTHUE MOJIOBLIX KeTOK. JlabopaTopHas

68 pabota Nel4. «l3yyeHue CTpOeHHUs MOITOBBIX KIETOK HA TOTOBBIX 1 0.5
MUKpOIpenapaTax»

69 NuauBuiyasbHOE pa3BUTHE OPTaHU3MOB — OHTOTCHE3 |

70 3akJiaJiKka OpraHoOB U TKaHEW U3 3apOJABIIIEBBIX JUCTKOB 1

71 Poct u pa3ButHe )KMBOTHBIX. Hav60paT0pHa${ paborta Nel5. «BersiieHue 1 0.5
MIPU3HAKOB CXOJICTBA 3aPOAbIIIEH MO3BOHOUYHBIX JKUBOTHBIX)

7 Pasmuoskenue u pazsutue pactenuit. Jlaboparopnast pa6ora Nel6. 1 0.5
«CTpoeHne OpraHoB pa3MHOKEHUS BBICITUX PACTCHUN '

73 VicTopusi cTaHOBJICHMSI U Pa3BUTHUSI TEHETUKU KaK HayKH 1

74 OcHOBHbIE TIOHATHUS U CUMBOJIBI TeHeTHKU. Jlaboparopnas padota Nel7. 1 0.5
«JIpo3oduina kak 00bEKT FTeHETHIECKUX MUCCIICTOBAHUI
3aKOHOMEPHOCTH HACJIEJOBaHUA MTpU3HAKoB. MoHOTHOpUIHOE

75 ckpemnuBanue. [Ipaktuyeckas padora Ne 5. "3ydenue pe3ynbraToB | 0.5
MOHOTHOPHIHOTO CKpeIBaHus y 1po3oduist”

76 [{uTonornuyeckrue OCHOBbI MOHOTHOPUAHOTO CKPEIIMBaHUS 1

77 AHanuzupyloliee ckpemypanue. Hemoianoe JOMUHUPOBaHUE 1

73 Jurubpuanoe ckpemmBanue. [Ipakruaeckas pabora Ne6. «3yuenue 1 0.5
PE3YIBTATOB TUTHOPHIHOTO CKPEHIMBAHUSI Y APO30(DHITBD) )

79 L{uTosIoOrnYecKkre OCHOBBI JUTHOPHUIHOTO CKPEUIMBAHUS 1

80 CueruieHHOE Haclle[IOBaHNE IPU3HAKOB 1

81 XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH 1

82 [eHeTHKa TIOJa 1

83 ['eHOTHIT KaK LEIOCTHASI CUCTEMaA 1




84 ['eHeTHYECKHI KOHTPOJIb PA3BUTHSI PACTEHUM, )KUBOTHBIX M YEJIOBEKA 1

85 M3MeHYMBOCTh NPHU3HAKOB. BH1bl H3MEHYMBOCTH 1

86 MonudukanmoHHasi ”3MEHYHUBOCTb 1
BapuanmonHnsiit psin u BapuanmonHas kpusasi. Jlabopatopnas pabora

g7 Nel8. «HccnenoBanue 3aKOHOMEPHOCTEN MOAM(DHUKAITIOHHOM 1 0.5
m3MeHunBOoCTH. [locTpoeHne BapuarimoHHOTO psijia ¥ BApUAIIMOHHON
KpHUBOW»

88 I'eHoTunmnueckast u3MeHUYNBOCTh. KomMOMHaTHBHAS N3MEHYHUBOCTh 1

39 MyTtannoHHas u3MeHUMBOCTh. [IpakTiueckas padora Ne7. «Myraruu y 1 05
Jpo30(rITbl (Ha TOTOBBIX MUKPOTIPENaparax)

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. DMUTCHETHKA U YTTUTEHOMHUKA 1

91 I'enetuka 4eII0BeKa. [Tpaktrnueckas padora Ne§. «CocTaBieHUE U aHAINA3 1 0.5
POAOCIOBHON»

92 MeTtobl METUIIMHCKON T€HETUKHU 1

93 3HaueHHE MEIUIIMHCKON T€HETUKH B TIPEOTBPAILICHUN U JICUCHUU 1
TeHETUYECKUX 3a00JIeBaHU YeTIOBeKa

94 OCHOBHBIE TIOHSTHS CENEKIIHH. JlaGopatopnas pabota Ne 19. «M3yuenue 1 0.5
COPTOB KYJABTYPHBIX PACTCHUN U TIOPO IOMAITHUX KHUBOTHBIX)

95 MeTonbl ceneKIMOHHON pa69TBI. JlaboparopHas padora Ne20. «3yuenue 1 0.5
METOZOB CEJICKIIUU PACTEHUID)

96 JlocTrxkeHHsl ceNeKLIMU pacTeHul 1 )KUBOTHBIX. [IpakTrueckas pabota 1 0.5
No9. «IlpuBrBKa pacTeHHID)

97 Nrorosas koHTposnbHas padota. CoxpaHeHUE, U3yUYCHUE U UCTIOJIH30BAaHUE 1
TeHETHYECKUX PECYPCOB

03 buotexHonorus kak Hayka U OTpacib Ipou3BojacTBa. [IpakTnyeckas 1 0.5
pabora No 10. «M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI)

99 OCHOBHBIE HANPaBJICHUs CHHTETUYECKON OMOJIOTHHI |

100 XPpOMOCOMHAsI ¥ TeHHAs] HHKCHEPUS 1

101 MenuuuHaCcKre OMOTEXHOJIOTUN 1

102 O06001eHre 3HAHUI IO MaTepraly, H3ydeHHoMY B 10 kiacce 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 0 15




11 KJIACC

No KoJsmyecTBo yacos DJIeKTPOHHBIE
h KoHTDOIb Jlara uudgposbie
;l[/ Tema ypoka ]:()ce HBIE P gﬁ:g;g:f:l HU3ydYeHHst o0pa3oBareJib
padoTHhI HbIE PeCypchbl
1 OpomononHas Teopus Y. Jlapsuna 1
2 JIBrokymme cuiibl 3BOIOnKH BUIOB 110 Y. JlapBHuHY 1
3 Boprba 3a cyiecTBoBaHNe, €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTbop
4 DopMUPOBAHUE CUHTETUYECKON TEOPUHU IBOTIOLIMHI 1
5 OraIsl 3BOIIOLIMOHHOTO IIPOLECCA: MUKPOIBOJIIOLMS U 1
MaKpO3BOJIFOLIHS
6 [Tonymsiuys — 31eMeHTapHasi €MHULA 3BOJIIOLUI 1
3aKoH reHeTu4ecKkoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. Jlaboparopnas pabota «BrisiBieHne 1 0.5
M3MEHYMBOCTH y 0COOEH OJJHOTO BUJIa»
8 DneMeHTapHbIe (haKTOPbI SBOTIOINH 1
9 Dddekt ocHoBarenst. Db EKT OyTHIIIOYHOTO TOPIIBIIITKA 1
10 Murpanuu. M3onsuuu nomynsauuii: reorpadudeckas, 1
Ouonoruyeckast
11 EctecTBeHHbII 0TOOp — HanpaBIAONMi (HakTop 3BONOLUU 1
12 ITosioBO¥# 0TOOP 1
[Iprcnocob1eHHOCTh OpraHU3MOB KaK pe3yJbTar
13 MHUKpO3BOIIOIMH. JlaboparopHas padora «3yueHue | 0.5
apoMoph030B ¥ UINOATANTAINNA Y PACTCHUH U KHUBOTHBIX)
[Tpumeps! MpUCIOCOOIEHHM Y OPraHU3MOB:
14 Mopdonoruyeckue, Gu3noIornueckue, ONOXMMHUYECKHE, 1 0.5
noBeaeHueckue. Jlaboparopras padora «IIpucrnocobnenus '
OpPIraHU3MOB U MX OTHOCHUTEIIbHA 11€71€CO00Pa3HOCTH)
15 Bun, ero kputepun u crpykrypa. Jlaboparopnas padora 1 0.5

«CpaBHeHHEe BUIOB 110 MOPGHOTOTHYECKOMY KPHTEPHION




16 Crpykrypa Buga 1

17 BuoobpazoBanne Kak pe3yabTaT MUKPOIBOIIOIUN 1

18 CBsi3b MUKPOIBOJIOIMH U STTHJEMUOJIOTHT 1

19 MakponBomonus. [1aneontonornyeckre MeTo1bl U3y4eHUs 1
HBOJIIOITH

20 buoreorpabudeckue METOAbI H3yUSHHSI SBOIIOIHH 1

1 OMOPHOIOTHYECKUE U CPABHUTEIEHO-MOP(OIOTHUECKUE 1
METO/bI N3yUEHUSI IBOIIOIIH

2 MonekynsapHo-reHeTu4eckue, OMOXUMUYECKUE U 1
MaTeMaTH4Ye€CKUE METO/Ibl M3yUEHHUs SBOIIOIUHU

23 O011e 3aKOHOMEPHOCTH IBOTIOIUI 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 1
SBOJIIOLIUU

25 HayuHble runore3sl NpOUCXOXKICHUS )KM3HU Ha 3emIle |

26 JloHay4yHbI€ IPEACTABICHHS O 3aPOKICHUM KU3HHU 1

27 (OCHOBHBIE 3Tanbl HEOPraHUYECKOM 3BOJIOLIUH 1

28 I'unoressl 3apoXKICHUS KU3ZHU 1
Hcropus 3emnu u merozpl e€ nzyuenus. JlaboparopHas

29 pabora «M3yueHue u onrucaHne UCKOMAeMbIX OCTATKOB 1 0.5
JPEBHUX OPTAHU3MOBY

30 HavanpHble 3Tanbl OpraHnyeCcKoil IBOJIFOIUN 1

31 OBOJIIOIMSL 2YKapHOT 1
OCHOBHBIE 3TaIlbI 3BONIOINH PACTUTETFHOTO MUPA.

32 [TpakTrueckas pabota «3ydeHne 0COOCHHOCTEH CTPOCHUS 1 0.5
pacTeHHIi pa3HBIX OTAEIOBY

33 OcCHOBHBIE 3TaIlbl BOJIIOLMH KUBOTHOTO MHUpa 1

34 OBomonus )KUBOTHBIX. [IpakTrueckas pabota «3ydenue 1 0.5
0COOCHHOCTEH CTPOCHHSI TO3BOHOYHBIX JKHUBOTHBIX)

35 PazBuTHe xu3HU HA 3eMJIE IO ApaM U EPUOIaM |

36 MaccoBble BBIMUPAHHSI — DKOJIOTHIECKUE KPU3UCHI 1

IPOLLIOTO




37 CoBpeMeHHBIH 9KOJIOTMYECKUI KPU3HC, €T0 0COOEHHOCTH 1

38 CoOBpEeMEHHAsI CHCTeMa OPTaHIMYECKOTO MPOIIIIOTO 1

39 OCHOBHBIE CUCTEMaTHYECKHE TPYNIIbI OPraHU3MOB 1

40 AHTPOIOJIOTHSI — HayKa O YeJIOBEKe 1

41 PasButHe npeacTaBieHil O IPOUCXOXKICHUH YEIOBEKA 1
MecTo yenoBeka B CUCTEME OPraHMYECKOro MUpa.

42 JlaGoparopHas pabota «3ydueHue 0cOOEHHOCTEH CTPOCHHS 1 0.5
CKeJIeTa YeJIOBEKA, CBSI3aHHBIX C MPSMOXOMKICHUEM»

43 JIBrOKyIIME CHIIBI aHTPOIIOT€HE3a 1

44 CootHo1leHne OMOJIOrMYECKUX U COLMANIbHBIX (PAKTOPOB B 1
AHTPOIIOTEHE3E

45 OcCHOBHBIE CTaIMM AHTPOIIOTEHE3A 1

46 [TaneoreHeTyka U najeoreHOMHKa 1

47 OBOJIIOIMSI COBPEMEHHOI'O UEJI0BEKA 1

48 Yenoseueckue pachl. Hpalfmqecxaﬂ pabora «3yuenue 1 0.5
9KOJIOTHYECKHX a/lalTaluil 4eIoBeKay

49 MeXIMCIMIUIMHAPHBIE METO/Ibl AHTPOTIOJIOTUH 1

50 3apoXKACHHUE U PA3BUTHE IKOJIOTUU 1

51 MeTtozsl sxonorun. JlabopatopHas pa6£)Ta «3yuenue 1 0.5
METO/I0B PKOJIOTMUYECKUX HUCCIIETOBAHUI»

52 3HadyeHMe SKOJIOTHYECKUX 3HAHUN I YeJIoBeKa 1

53 DKojormyeckue GaKTopel 1
Abnornueckue Gpakropbl. CBET KaK SKOJOTUUECKHUI (HaKTop.

54 JlaGoparopHas paboTta «BbIsiBiIeHHE TPUCTIOCOOICHHIA 1 0.5
OpPTraHU3MOB K BIHMSIHUIO CBETa»
Aouotnueckue axkropbl. TemnepaTypa Kak 3KOJIOTHYECKUN

55 daxtop. JlJaboparopnas padora «BrlsiBieHue 1 0.5
IPUCIIOCOOTIEHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD)
AGuornudeckue GpakTopbl. Bl1aXXHOCTh Kak 9KOJIOTHYECKHUH

56 dakrop. JIJaboparopHas pabota « AHATOMHUYECKHE 1 0.5

0COOEHHOCTH paCTeHHI;'I M3 pa3sHbIX MCCT 00UTaHU




57 Cpenpl 00UTaHMsI OPraHu3MOB 1

58 buonornyeckue puTMbl 1

59 Kuznennbie GopMbI OpraHu3MOB 1

60 buortnueckue hakropbl |

61 3HaueHre OMOTUYECKUX B3aMMOAECHCTBUIN IS 1
CYIIIECTBOBAHUS OPIaHU3MOB B Cpejie OOUTaHMsI

62 OKOJIOTHYECKUE XaPAKTEPUCTUKU NOMYIISALUN 1

63 OcHOBHBIE TIOKA3aTeNH MOMYISALUH: YUCICHHOCTD, 1
IUIOTHOCTb, BO3PACTHAsS U MOJI0Basi CTPYKTYypa

64 OcHOBHBIE TIOKA3aTeNU MOMYIALUN: POKIAAEMOCTh, IPUPOCT, 1
TEMII POCTa, CMEPTHOCTh, MUTPAITUH

65 DKOoJIOrMyecKasi CTPYKTYpa MOMYJISIIUU 1

66 JIMHaMuKa monyssinuy U €€ peryisinus 1

67 Kpussie pocra uncieHHocTH nonyisinuu. Kpuseie 1
BbDKUBAHUS

63 Okosoruyeckas HumIa Buja. JlaboparopHas padora 1 0.5
«IIpucnocobseHusi ceMsiH pacTeHUI K pacCeIeHUIO»

69 By kak cucrema nonysiui 1

70 3aKOHOMEPHOCTHU NOBEAEHUSI 1 MUTPALIUN KUBOTHBIX 1

71 Co00111eCTBO OpraHN3MOB — OHOIICHO3 1

72 DKOCHCTEMA KaK OTKPBITas CHCTEMA 1

73 KpyroBopoT BEECTB ¥ MOTOK YHEPTHUHU B SKOCUCTEME 1

74 OcCHOBHBIE IOKA3ATEIU KOCUCTEMBI 1

75 DKOJIOTUYECKHUE TUPAMU/IBI 1

76 M3MmeHeHus1 COOOIIECTB — CYKIIECCHHI 1

77 [IpupoaHsIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
OKOCUCTEMBI MOPEH M OKEAHOB

73 HpHp(:IIHBIG HKOCHUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, 1
cTenel, MyCThIHb

79 AHTPONOTE€HHBIE SKOCUCTEMBI 1

80 Ypboskocucremsl. [Ipaktuyeckas pabora «M3yuenue u 1 0.5




ONHMCcaHue ypOOIKOCUCTEMbI»

3akoHOMEepHOCTU (POPMUPOBAHUS OCHOBHBIX

81 B3aMMOJICHCTBUI OpPraHU3MOB B 3KOCHCTEMAxX !
MexaHn3Mbl BO3/1€HCTBHS 3arpsi3HEHNH pa3HbIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTaHHU3MEHHOM, TIONYIISIIMOHHOM U 1
9KOCHCTEMHOM YPOBHSIX

83 brocdepa — obmiennanerapHas o6omo0uka 3eMiu 1

84 Yuenue B. . Bepnajckoro o 6uocgepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onocdeps 1

86 KpyroBopoTsl BelecTB 1 OMOr€0OXMMHYECKUE LIUKIIbI 1

87 3oHanbHOCTh 6uoCchepbl. OCHOBHBIE OMOMBI CYIITH 1

88 YcroitunBocTh 6uochepsl 1

89 OKOJIOTHYECKNE KPU3UCHI U UX IPUYHUHBI 1

90 BoszeiicTBue yenoBeka Ha Ouocdepy 1

9] AHTpOl'IOl:GHHOG BO3JICHCTBHE HA PACTUTEIBHBIA U 1
KUBOTHBII MUD

92 OxpaHa NpupoJibl |

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOIO Pa3BUTHUS YEIOBEUECTBA 1
Y TIPHPOJIBI

94 ParmonanbHOe IPUPOOTIOIH30BAHUE U COXPAHEHUE 1
OMOJIOTMYECKOro pa3Hoo0pasus 3eMiIn

95 O60611eHME 110 TeMe «MUKPOIBOJIIOIHS U €€ Pe3yIIbTaTh» 1

96 O60611eHHE 110 TeMe «MaKpOo3IBOIIOIMS U €€ pe3yNIbTaThl» 1

97 O606menne no Teme «IIporcxoxeHne u pa3BUTUE KU3HU 1
Ha 3eMie»

08 O606menue o teme «IIpoucxoxxneHue yemoBeka — 1
AHTPOIIOTEHE3)

99 O06o06mIeHne o Teme «IDKOJIOTHS — HayKa O 1
B3aMMOOTHOIIEHUSIX OPIaHU3MOBY»

100 0O606meHue mo reme «OpraHu3Mbl ¥ cpea OOUTAHUS 1

101

O06001IeHre 110 TeMe «DKOJIOTHS BUJIOB U TTOMYJISITUI




102 | O606menue no Teme «brochepa — modampHast FIKOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

7.5




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[buomorust. O6mas 6uonorus. 10-11 kmaccel. Kamenckuit A.A., Kpukcynos E.A., [Taceunnk B.B. M:JIpodal

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
|

A P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
[POIII, Sxnacc
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