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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuyeOHomy mpenmety "buonorus" (mamee - OMOJOTHSI) Ha YpOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pazpaboraHa Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B
Poccuiickoit @enepanumny, @I'OC COO, Konmenmuu npenogaBanus ydeOHoro mpeamera «buosorus» u
OCHOBHBIX NOJIOKEHUH (enepanbHOi paboueil mporpaMmbl BOCITUTAHHUS.

VYuebnbiit mpeamer «buonorus» yrmyonénnoro ypoBHsi uzydenust (10—11 kmaccel) sBIsSeTCSI OJHUM U3
KOMIIOHEHTOB IpeAMETHON obsactu «EcTrecTBeHHO-HayuHble npeaMmers». CornacHo mnosnoxeHusm ®I'OC
COO mnpoduibHble y4yeOHblE NpPEAMETHI, H3ydyaeMble Ha YIIyOJIEHHOM YpOBHE, SIBJISIOTCS CIOCOOOM
muddepeHnman  00ydeHHsT Ha YpPOBHE CpeAaHero ooOmiero oOpa3oBaHHMS W TPU3BaHBI 00ECICYUTH
IPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM OOIIUM, CPEIHHM MPO(ECCHOHATBLHBIM M BBICIIUM
oOpazoBanueM. B To ke Bpems KaXAblii M3 3TUX Y4YEOHBIX HPEIMETOB JODKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHHe O00pa30BaTENbHBIX, BOCHUTATENBHBIX U PAa3BUBAIOLIMX 3a/1ay, CBSI3aHHBIX C
npodopueHTanueil 00y4arImuxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHON 00JIaCTH Hay4YHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHUEH, METUIIMHOM, YKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma mo yuyebHomy mnpenmery "buonorus" na€t mpencraBieHue O MEIW W 3a7adax W3Y4dEHUs
yuebHoro mpenmera «buonorus» Ha yriayOl€HHOM YpOBHE, ompenenser oOs3aTenbHOe (MHBAPHAHTHOE)
pEeIMETHOE COJepX,aHhe, ero CTPYKTypUPOBAHME MO pasfesiaM M TeMmaMm, paclpelelieHHe IO Kiaccam,
PEKOMEHAYET IMOCIEeN0BATEIbHOCTh M3Y4YCHUS YYeOHOrO Marepuaja ¢ y4ETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEW oOydarommxcs. B
nporpaMMe 1o OWOJIOTMHM pPeaqu30BaH MPUHIMUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTo 001ero oOpasoBaHusi, Oyarogapsi 4yemy MpOCMaTpUBAETCs HANpPaBIEHHOCTh Ha IOCIEAYyHOIee
pa3BuTHEe OWOJIOTMYECKMX 3HAHUM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOTO MBIIUICHUS, PEACTaBICHUNH O 3I0pOBOM 00pa3e >KM3HH, Ha BOCIIUTAaHUE
OepeKHOro OTHOILEHUS K OKpYXarollell npupoaHoi cpene. B mporpamme mo O6HONOruu Takke MOKa3aHbI
BO3MOXXHOCTH yueOHoro mpeamera «buonorusi» B peanmuzaruu tpeboBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METAINpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydeHHUs U B (POPMUPOBAHWUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHOW JEATEIBHOCTH OOYYarolIMXCs MO OCBOCHMIO COZIEpXaHUS OMOJIOrMYecKOro
o0pa3oBaHUs Ha YPOBHE CpEHET0 00IIero 00pa3oBaHusl.

VYuebnbiit npeamer «buonorus» Ha ypoBHE CpeAHEro oouiero oOpa3oBaHMs 3aBepllaeT OMOJIOTHYECKOe
o0Opa3oBaHHe B IIKOJE€ M OPUEHTHUPOBAH Ha pacIlUpeHHe U yriiyOJieHHe 3HaHWM oOyyaroluxcs O >KMBOH
MPUPOJIE, OCHOBAX MOJICKYJIAPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHSA, TCHETHKH,
CeNIeKIIUH, OMOTEXHOJIOTHH, IBOJIIOIIMOHHOTO YUEHHUS ¥ SKOJIOTHH.

Nzyuenune yuebHOro mpenmera «buosnorus» Ha yriyOJeHHOM YpPOBHE OPUEHTHPOBAHO HA IMOJTOTOBKY
00ydJaronuxcsi K TMOCIEIYIONIEMY TOJYyYeHUI0 OHMOJOTHYECKOro 0O0pa30BaHUS B By3aX W OpraHU3alMsIX
cpenHero npogeccuoHanbHOro oopasoBanus. OCHOBY €ro CO/AEpKaHMsI COCTABIISET cUCTEMa OMOIOTHYECKUX
3HAHWM, TONYUYEHHBIX NPH H3YyYCHHH OOYYAIOUIMMUCS COOTBETCTBYIOIIUX CUCTEMATUYECKUX pa3JieioB
OMoJIOTHH Ha ypOBHE OCHOBHOIO o0miero oopasoBanus, B 10—11 kimaccax 3TH 3HaHUS MOJIY4alOT pa3BUTHE.
Tak, pacmmpeHbl W YrIIyOJICHBl OHOJOTHYECKHE 3HAHUS O PACTEHHUSAX, JKUBOTHBIX, I'pubax, OaKTepusx,
OpraHM3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTAX JKM3HH, JOMOJHUTEIBHO BKJIIOYEHbI OHOJIOrMYecKue
CBEJICHUS MPUKIAJHOTO M MOMCKOBOIO XapakTepa, KOTOpPble MOXHO HMCIOJIb30BaTh KaK OPUEHTUPBI IS
nocienyoomero BbiOopa mnpodeccun. Bo3MokHa Takke HHTErpanus OWOJNIOTHYECKUX 3HAHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TOJyYEHHBIMUA 00YyYaIOIUMHUCS NTPU U3y4yeHUU GUNKH, XUMHH, reorpaduu u
MaTeMAaTHUKH.

CrpykTypa mnporpaMmbl 1o y4yeOHoMy mnpeamery "buomorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIH U
HBOJIIOIIMOHHBIN MOAXO/ABI K M3yueHHto Ouonoruu. CorimacHo MM, W3Yy4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTEepHBIE JJIS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alliy, SBOJIIOIMHM OPraHMYECKOTO MUpa Ha 3emiie,



COXpaHeHHUsi OMOJOTUYECKOTO Pa3HOOOpa3us MaHeThl. Tak, B 10 Ki1acce W3y4aroTcsi OCHOBBI MOJIEKYJISIPHON 1
KJICTOYHOW OMOJIOTMH, SMOPHUOJIOTUU W OMOJOTMM PAa3BUTHUS, TCHETHUKH W CEJIEKIMH, OMOTEXHOJOTHUH U
CHHTETHUYECKON OMOJIOTHH, aKTYaIM3UPYIOTCS 3HAHUSA OOYdJaroUIMxcsi 1Mo OOTaHWKE, 300JI0TMH, aHATOMUH,
¢usnonoruu uvenoreka. B 11 kiacce m3ydaroTcsi HBOJIIOLIMOHHOE YYEHHE, OCHOBBI DKOJOTUU U YYEHHE O
ouocdepe.

VYuebnslit npeamet «buonorus» npu3BaH 00eCeYnTh OCBOSHHE 00YyUaIONIUMUCS OMOJIOTHYECKUX TEOPHIA
¥ 3aKOHOB, Wi, IPUHIIMIIOB M TPABHIJI, JIEKALIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, 3HAHUH O CTPOEHUH, MHOTOOOpa3uu M OCOOEHHOCTSX KIJIETKH, OpraHu3Ma, MOIMYJALUU, OHOoLeHO03a,
9KOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHUKEHHUSIX, COBPEMEHHBIX HCCIEOBAHUSIX B OHOJIOTHH,
NPUKIIAJHBIX ACMEeKTax OMOJIOTWYECKUX 3HaHWH. /g pa3BUTHS M MOJAEp)KaHUS WHTEpeca O0O0Y4aromuxcs K
OMOJIOTUH Hapsly CO 3HAYUTEIBHBIM O0BEMOM TEOPETHUYECKOT0 MaTepHaja B COACpPKAHUU MPOrPaMMBI IO
OHMOJIOTUM TPENYCMOTPEHO 3HAKOMCTBO C HCTOpHUEW CTAHOBJICHHS W Pa3BUTHS TOW WIM WHOW 00JacTu
OHMOJIOTUH, BKJIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B DPELICHUE BAXKHEUIINX OMOJOTHYECKHX U
HKOJIOTUYECKUX TTPOOIIEM.

Henp n3ydenus: yueOHnoro npenmera «buonorus» Ha yriyOIEHHOM ypOBHE — OBJIaJICHHE 00YJaIOIIMMHUCS
3HAHUSMH O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHM3allMH KUBBIX CHCTEM pPa3HOr0 paHra W MpHoOpeTeHue
YMEHHH HCTIONIb30BAaTh 3TU 3HAaHUA B (POPMHUPOBAHUU UHTEpECA K ONpeAeNEHHON 006I1acTH MpodecCHOHATBHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ OuWojorued, wWim K BbIOOpY y4eOHOro 3aBeleHUs Ui MPOHOIDKEHHS
Ouoaoruueckoro 0opazoBaHusl.

JocTuxenue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha yrioy0in€HHOM ypoBHE 00ecrieunBaeTcs
pEeLICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CHCTEMBI OMOJOTMYECKMX 3HAHUI: 00 OCHOBHBIX OHMOJIOTHYECKHX TEOPHUSX,
KOHIICTIIIUSX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TPaBWIAX, COCTABISIONIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYIO KapTUHY MHUpPA; O CTPOSHHH, MHOTOO0Opa3uu U 0COOEHHOCTSIX OMOIOTHUECKUX CHCTEM
(KJIeTKa, OpraHu3M, MOMyJISALUs, BUJ, OMOreoneHo3, buocdepa); 0 BHIIAIOIUXCS OTKPBHITHIX U COBPEMEHHBIX
HCCIIEI0OBaHUSIX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOUIMXCSl ¢ METOJIaMH MO3HAHUS JKUBOW MPUPOIBI: UCCIEI0BATEIILCKUMU METOJaMH
OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOM OHOJOrMH, 3MOPHONIOrMH M OWOJIOTMM DPa3BHUTHA,
TeHETUKU U CeNIeKLUH, OMOTEXHOJIOTMU U CUHTETUYECKON OMOJIOTHH, MaJe€OHTOJIOIMH, SKOJIOTHUHN); METOAAMHU
CaMOCTOSITEJIbHOTO MPOBEeHNs OUOJIOTHYECKUX MCCIIEIOBaHMM B JabopaTopuu U B mpupoze (HabimtoneHue,
U3MEpeHUe, IKCIICPUMEHT, MOJICTTPOBAHNE),

OBJIJICHUE OOYYAIOUIUMHCS YMEHUSMHU: CAMOCTOSITENIbHO HAXOJAWTh, aHAIM3UPOBATh W HCIIOJIB30BATh
Ouosnornyeckyro MHGOpPMAIMIO; TOJB30BATHCS  OHOJIOrMYECKOW TEPMUHOJOTHEH M CHMBOJIMKOM;
YCTAaHABJIMBATh CBS3b MEXIY pPa3BHUTHEM OHWOJOTMH W COIMAIBHO-DKOHOMHYECKHMH W JKOJIOTHYCCKHMHU
npoOJeMaMy 4eJI0BEeYeCTBa; OIICHUBAThH TOCIEACTBUS CBOCH NESATETHHOCTH TI0 OTHOIIECHHIO K OKPYXKAroIeH
HOPUPOIHOI cpesie, COOCTBEHHOMY 3/710pPOBBIO U 3/I0POBBIO OKPY)KAIOIIHX JII0/IeH; 000CHOBBIBATH M COOIIOIATh
Mepbl TPOPHUIAKTUKM HH(MEKIMOHHBIX 3a00JeBaHUN, IpaBUja MOBEACHHUS B IpPHPOJE U obecreueHus
0€301MaCHOCTH COOCTBEHHOW JKU3HECSITEIHHOCTH B YPE3BBIYAWHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepr30BaTh COBPEMEHHBIE HAYUYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y O0y4arOIUXCSd MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Ipoliecce 3HAKOMCTBA C
BBIJIAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIEIOBAaHUAMHU B OMOJIOTHH, PELIAEMbIMHU €10 MPO0JIeMaMH,
METOI0JIOTHEN OMOJIOTUYECKOTI0 UCCIIeI0OBAaHUs, IPOBEACHHS SKCIIEPUMEHTAIbBHBIX UCCIEI0BAaHUMN, pPEeLICHUS
OHMOJIOTHYECKHX 3a]a4, MOJICTUPOBAHUS OUOIOTMYECKUX OOBEKTOB U IIPOIIECCOB;

BOCIIUTaHHE Yy O00YYarOIMXCsl IEHHOCTHOTO OTHOUICHHUSI K JKMBOM NMPHUPOJE B LEJIOM M K OTACIbHBIM e
00BEKTaM M SIBICHUSM; (OPMHPOBAHUE HKOJIOTHYECKOM, T€HETUYECKOH I'PaMOTHOCTH, OOLIEH KyIbTYpPbI
MOBE/ICHUS B IPUPO/IC; MHTETPAIIMH €CTECTBEHHO-HAYUYHbIX 3HAHUH;



npuoOpeTeHrne 00yJIarOIIMMUCS KOMIIETCHTHOCTA B PallMOHAILHOM MPUPOJIONOJIB30BaHNU (COOII0ICHNE
MIPABUII IOBEACHUS B IPUPOJIC, OXPAHBI BUIOB, IKOCUCTEM, OHOCHEPHI), COXpaHEHUU COOCTBEHHOTO 370POBbS
U 3/I0POBbSl OKPYXKAWOIUX JroAeH (coOmomeHuss mep mnpoduiakTuku 3a0ojeBaHU, oOecrmeueHue
0€30IaCHOCTH JKU3HEICATEIILHOCTH B YPE3BBIYAMHBIX CUTYAIUSAX MPUPOIHOTO M TEXHOTEHHOI'O XapaKkTepa) Ha
OCHOBE HCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUN ¥ YMEHUH B MIOBCETHEBHOW YKU3HH;

CO3/IaHUE YCIIOBHH M1 OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHCS HHIUBUAYaJbHOW 00pa3oBaTeIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIEAYIONIEMY MTPO(EeCCHOHAIEHOMY CaMOOIPEICNICHHIO, B COOTBETCTBUHU C
WH/IMBUYaIbHBIMUA MHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO1miee 4nciio 4acoB, OTBEACHHBIX HA WU3yYeHHE OWOJIOTHH Ha YriyOJIGHHOM YPOBHE CPEIHEro OOIIero
obOpasoBanusi, cocrapisier 204 yaca: B 10 xinacce — 102 gaca (3 gaca B Henento), B 11 kitacce — 102 yaca (3
yaca B HEJICIIO).

OTt0Oop opraHu3anoOHHBIX (HOPM, METOJIOB U CPEACTB OOYYCHHS OMOJIOTMU OCYHIECTBISETCS C YYETOM
cnenu(UKU ero CoJCpXKaHWsS W HANPaABICHHOCTH Ha MPOAODKEHHE OMOJIOrMYecKoro oOpa3oBaHUs B
OpTraHM3aIHAX CPEeIHEro MPO(HeCCHOHATLHOTO B BBICIIETO0 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIIOBHEM TIPH OOYYCHHHM OHMOJIOTHH HA YIITYyOJIEHHOM YPOBHE SIBIISICTCSl IPOBEICHHC
71a00paTOPHBIX U MPAKTUYECKUX padoT. Takke yyacTre 00ydaromuXcsi B BBIMOJHEHHH MPOSKTHBIX M Y4eOHO-
UCCIICIOBATEICKUX paboT, TeMaTHKa KOTOPBIX OINPEHEISICTCS YYUTEIEM Ha OCHOBE HMEHOIIUXCS
MaTepUaTbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

COJEPKXAHUE OBYYEHUA
10 KUIACC

CopaepxkaHue MporpaMMbl, BBIIACICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY IOCYAAPCTBEHHON HWTOTOBOM
atrectauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpemeHHast Ouonorusi — KoMIiekcHas Hayka. Kpartkast ucropus pa3Butusi ouonoruu. buonoruueckue
HAyKH U U3ydaemble UMH MpobieMbl. DyHIaMEHTaANbHBIE, IPUKJIAIHbIE U MOMCKOBBIC HAYYHBIEC UCCIIEIOBAHUS
B OMoJIoTHH.

3HaueHue 61oI0ruM B HOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAY4YHOM KapTUHBI Mupa. [Ipodeccun,
CBs3aHHBIE C Ouonorueil. 3HaueHHe OWOJOTHMH B MPAKTUYECKOW JESITeTbHOCTH YENOBEKa: MEAUIIUHE,
CEJIBCKOM XO035IMCTBE, MPOMBIIUIEHHOCTH, OXPAaHE TPUPOIBL.

JdemoncTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. I'apseii, I'. Menzaens, B.
. Bepnaackuii, U. I1. [TaBnos, U. Y. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcos,
@. Kpuk, /1. K. benses.

Tabmuip! u cxembl: «CBsi3b OMOJIOTHU C IPYTUMH HayKamuy, «CrucreMa OHOJIOTHIECKUX HAYKY.

Tema 2. JKuBble cucTeMbl U X U3yUYEeHUE

JKuBble crcTeMbl Kak MpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTb U IEJIOCTHOCTh, CIIOXKHOCTb M YHOPSAIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTD,
caMOOpraHu3allksi, CAMOBOCIIPOU3BEICHHE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3alid KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KIETOYHBINA, TKAHEBBIM, OpPraHW3MEHHBIMH,
MOMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMoreoneHoTnyeckuii), onochepusiid. [Iporeccel, mpoucxoasime



B XMBbIX cucTemax. OCHOBHbIE NMpu3Haku kuBoro. JKusHp kak (opma cymectBoBaHus Martepuu. Hayku,
M3Y4alollKe )KUBbIE CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aluu.

Nzydenune xuBbIX cucteM. MeToasl Ononorunyeckord Hayku. HaOmionenue, n3MepeHue, SKCIEpHUMEHT,
cucremarusanus, MmeraaHanus. lloHATme o 3aBuCMMOM W He3aBUCHMMOM IepeMeHHOW. IlmanupoBanue
skcnepuMmenTta. lloctaHoBka u mnposepka runore3. HyneBas rumote3a. Ilonarue BbIOOPKHM U €€
JOCTOBEPHOCTh. Pazbpoc B Omonornyeckux aaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX DPE3YJIbTaTOB.
[IpuunHbI MCKa)KEHUS PE3yIbTATOB IKCIIEpUMEHTa. [loHATHE CTaTUCTUYECKOrO TECTA.

JdemoHcTpanuu

Tabmuipr u cxeMbl: «OCHOBHBIE NMPU3HAKHU KU3HW», «bHojormueckue cucremel», «CBONCTBA >KMBOU
MaTepun», «YpOBHU OpPraHU3alUU KUBOU NMPUPOAb», «CTPOEHHE KUBOTHON KIETKW», «TKaHU KUBOTHBIXY,
«CucremMbl OPTaHOB YEIOBEUECKOro opranuizMay, «buoreomnenosy, «buocdepay, «MeToapl N3yueHHs KUBOU
IIPUPOIBI».

ObGopynoBanue: nabopaTopHoe 00OpyaOBaHME [UuId IPOBEACHUS  HAOIMIOAEHUI, W3MEpeHHuH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «cnonb3oBaHUE PAa3IUUYHBIX METO/I0B IIPYU U3YYEHUU KHUBBIX CUCTEM).

Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(GyHKIMOHAJIbHAS €IMHULIA )KUBOr0. McTopus oTkpeiTus kieTku. Padots! P. I'yka,
A. Jlesenryka. Knerounas teopuss (T. IIBann, M. Illneiinen, P. BupxoB). OcHOBHbBIE NOJOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtoabl MOJIEKYJIIPHON U KJIETOUHOW OMOJIOTMU: MUKPOCKOIHMSI, XpoMaTorpadus, 3J1eKTpodopes, METOX
MEUEHBIX aToOMOB, JAu(pdepeHnanbHoe LEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue
Quxcuposannvix  Kiemok. DIEKTpOHHas MUKpockonus. Kowugokanvnas muxkpockonus. Bumanvhoe
(npudsicusHenHoe) usyueHue Kiemox.

Jdemoncrpauuu

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

Tabmue! u cxembl: «CBETOBOW MUKPOCKOI, «IEKTPOHHBIN MUKPOCKOI», «MIcTOpHs pa3BUTHSI METO/I0B
MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKPOIpPENapaThl paCTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

I[IpakTuyeckas padora «/3yueHrne METONOB KJIETOUHOM Ouomnoruu (xpomarorpadus, snextpodopes,
nuddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHUMHUUYECKUN COCTAaB KIETKU. Makpo-, MUKpO- WU YJIbTPAMHUKpPOdJIEMEHTHl. Boma u €€ posb Kak
pacTBOpUTEIIS, peareHTa, yuacTue B CTPYKTYPHUPOBAHUU KJIETKH, TEIUIOPETyIsauun. MUHepanbHble BEllecTBa
KJIETKU, UX OMOJOrHYecKas pojb. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelecTBa KiIeTKU. buonornueckue noauMepsl. beinku. AMUHOKHCIOTHBIA COCTaB OENKOB.
CrpykTypsl OenkoBoil Mosiekyinbl. [lepBuuHas cTpykTypa Oenika, menTuaHas CBsi3b. BTOopHuHas, TpeTuyHas,
yeTBepTUYHasi CTpyKTypbl. JleHarypauus. CpoiictBa OenkoB. Kmaccuduxamus OGenkoB. buonornueckue
byHkun 0enKkoB. /lpuonsi.

VYraeBoasl. MoHOCaXapuIbl, AMCAXapU/bl, OJIMrocaxapuibl U nonucaxapuasl. OOUIuil nmian cTpoeHus u
($U3UKO-XMMHUYECKHE CBOMCTBA YIiIeBOI0B. bruonornueckne GyHKIUU yTIeBOIOB.

Jlumuaer.  TunppodumnbHO-THAPOGOOHBIE  cBoiicTBa. Krnaccubukarus nunumoB. Tpurimmepusi,
dbochomunuapl, BOcku, crepouabl. buomorndeckue QpyHkruu munuaoB. OOmme CBOWCTBA OMOIOTHYECKHX
MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOTYITPOHUIIAEMOCTb.



HyxneunoBsie kuciotrsl. JIHK m PHK. Crpoenune HykienHOBBIX KucioT. Hykneotuawl. [lpunimn
koMmIuieMeHTapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crnupaib. MeCTOHaXOXACHUE W
ouonornueckue Gpynkuuu JJHK. Buast PHK. @yuknun PHK B kiertke.

Crpoenue monekysbl AT®. Makposprudeckue cBsizu B moiiekyie AT®. buonornueckue ¢pynkimun ATO.
BoccraHoBieHHbIE TIEpEHOCUMKH, WX (YHKIUHM B KIeTKe. /JIpyeue wuykaeozuompugocgamor (HTD).
CexsennpoBanue [AHK. Memoow: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast  Ouwonorusi: OMOXMMHUYECKHE U  OMOPU3MYECKHE  HCCICNOBAaHUS  cOCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYphl OuOMoOIeKyln. Modenuposanue cmpykmypvl u yHKYuil OUOMONEKYT U UX
Komniexkcos. Komnvromepmwiti Ou3aun u op2aHudecKull Cunmes OUOMONEKY U UX HeNPUPOOHbIX AHAO208.

JdemoHcTpanuu

[optpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ©. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHUBOM mpupone», «Pacmpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOIEH.

Tabmuubr u cxemsl: «[lepuoauueckas TabIUIa XUMUYECKUX IEMEHTOBY, «CTpOEHHE MOJIEKYJIBbl BOJBI,
«BemectBa B coctaBe opraHu3zmMoBy», «CTpoeHHE MOJIEKYNIbl 0enka», «CTPYKTYpbl OCITKOBOW MOJICKYJIBD»,
«CTpoeHne MOJIEKYN YIriieBoJoB», «CTpoeHHe MOJIEKYJ TUNuAoB», «HykinenHoBble KUCIOTB», «CTpoeHue
MouieKyJibl ATOx.

Ob6opynoBanue: XUMAYECKas MOCy1a 1 000pyIOBaHHE.

Jladoparopnasi padora «O0HapykeHHE OEJTKOB C TOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnass padora «lccienoBaHne HYKICHMHOBBIX KHCIIOT, BBIIEJICHHBIX W3 KIETOK Pa3IUYHBIX
OpPraHU3MOB.

Tema 5. Ctpoenue u GQyHKIMH KIETKH

Tunsl KJIETOK: 3yKapuoTHdeckas W mnpokapuotuueckas. CTpyKTypHO-(QYHKIMOHAJIbHBIE OOpa30BaHUS
KIIETKH.

Crpoenne npokapuotuueckoil kinetku. Kierounas ctenka Oakrepuil u apxeil. OCOOEHHOCTH CTpPOEHUS
rerepoTpo@HON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crtpoenue u QyHKIIMOHUPOBAHNE dyKapuOTHUECKOH KieTkH. [Ina3zmMarndeckas memOpaHa (IiazManeMma).
CrpykTypa IUla3MaTHuecKo MeMOpaHbl. TpaHCHOPT BEIIECTB 4epe3 IUIa3MaTHYecKyro MeMOpaHy:
naccuBHbI  (uddy3us, obneruéHHas audQysus), aKkTUBHBIA (NEPBUYHBIA W BTOPUYHBIN aKTUBHBIN
tpancnopt). [lonynponunaemocts MemMOpansl. PaboTa HaTpuii-kaqueBOro Hacoca. DHIOLUTO3: MUHOLUTO3,
¢aronuTos. Dx3o01uTo3. Kierounas crenka. CTpykTypa 1 pyHKIMH KJIETOYHOW CTEHKU pacTeHuM, rpu0oB.

Hutornasma. Lurozons. Lutockener. J{Buxenue nurominazmbl. Opranouasl kiaeTku. OnHoMeMOpaHHbIE
OpraHoupl KJIeTKU: 3Hporutazmarudeckas cetb (OIIC), anmapar ['onbpkd, JM30COMBI, UX CTPOEHHE U
¢byHkuu. B3auMmocBs3b 0HOMEMOpaHHBIX OPraHoua0B KiIeTKH. CTpoeHHe TpaHyNISIpHOTO pEeTHKYyIyMa.
Mexanuzm nanpasnenus oenxose 6 JOIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'mankuii (arpaHyssipHBIA) SHIOMIA3MaTHYeCKUi peTukynyM. CekpetopHas ¢yHKuus ammapara [ onbmku.
Moougurayus 6enxos 6 annapame [ onvoxucu. Copmuposka 6enkos 6 annapame Ionvoxcu. TpaHcmopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KiieTok. Kiierounsnii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWJIBI KJIETKH: MUTOXOHJIPHUM, IUACTHABL. [IpoucxoscoeHue MumoxoHopuil u
naacmuo. Cumbuocenes (K.C. Mepeowckosckuii, JI. Mapeynuc). CtpoeHrne M (YHKIMH MHUTOXOHIPUN WU
riacTu. [lepBuuHble, BTOPHUUHBIC M CIOXHBIC MIACTUABI (POTOCHHTE3UPYIOIIUX IYKAPHOT. XJIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTECHUM.

HememOpanusie opranounsl kietku CrpoeHue U (GyHKIUM HeMeMOpaHHBIX OPTraHOUAOB KIIETKU.
PuGocombl.  Ilpomexcymounvie  unamenmsi. MUKpPOOUIAMEHTBI. AKMuHoBble  MUKPODUIAMEHMDbL.
MplteyHble KIETKU. AKMUHO8ble KOMNOHEHMbl HeMblueUHbIX Kiemok. MUKpoTpyOouku. KineTounslii ieHTp.



CtpoeHne W JBW)XCHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOuku mnurToriasmel. LlenTpuons. henku,
accoyuupo8anmvie ¢ MUKpopuiamenmamu u Mukpompybouxamu. Momopusvie benxu.

SAnpo. OOGosouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIMIKH, WX CTpoeHHe WU (yHKIuH. SnepHbIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEep(ha3sHOM sape. JyxpomamuHr u
eemepoxpomamur. benku XpoMmaTHHa — TUCTOHBL JJumamuxa s0epHol 00010uKu 6 mumose. HoepHulil
mpaucnopm.

Kiierounsie BkntoueHus. CpaBHUTENbHAsA XapaKTEPUCTUKA KJIETOK 3yKapUOT (pacTUTEIbHOU, KUBOTHOM,
rpuOHON).

JdemoHcTpauuu

Hoptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE FYKAPUOTHIECKOHN KIETKH», «CTpOCHUE KUBOTHOM KIETKH», «CTpoeHne
pacTUTENbHOM KIETKN», «CTpoeHUE MUTOXOHAPUNY, «SAapo», «CTpoeHne NpOKapUOTUYECKON KIETKU.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl pPacTUTENbHBIX, JKUBOTHBIX KJIETOK,
MUKpoIpenaparbl 0aKTepHaIbHbIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHUsI KJIETOK Pa3IMYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlaboparopHas padora «/ccnegoBanue miazMonn3a 1 Aemia3Molin3a B PACTUTEIbHBIX KIETKaX.

IIpakTuyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTHH B KJIeTKe

AcCCUMUIISIIIAS U AUCCUMUJISIIUS — JIB€ CTOPOHBI MeTaboan3Ma. Turbel 0OMeHa BEIIecTB: aBTOTPOPHBINA U
reTepoTpoHbI. YdacTHe KHUCIOpOAa B OOMEHHBIX IpoLeccax. DHEpPreTMYeckoe oOecreyeHne KIETKU:
npespaiienie AT® B o00MeHHbIX Tmpoueccax. @DepMEeHTaTHBHBIM XapakTep peakuil KJIETOYHOTO
Merabonu3ma. DepMeHTHI, WX CTpOEHHUE, CBOWCcTBA M MexaHusM JeictBus. Kodepmentsl. Otnuuus
(epMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTHBaTOpbl W OENKH-WHIMOUTOpBI. 3aBUCUMOCTh
CKOpPOCTH (PepPMEHTATUBHBIX PEAKIMIA OT PAa3IUUHBIX (PaKTOPOB.

[lepBUYHBI CHUHTE3 OpPraHUYECKHX BEHIECTB B KIIeTKe. DOTOCHHTE3. AHOKCUCEHHbIU U OKCULEHHDbIU
Gdomocunmes y oaxmepuii. Ceéemocobuparowue nueMeHmvl U NUSMEeHmbl peaxkyuoHHo2o yenmpa. Poib
XJIOpPOIUTAcTOB B mporiecce porocunreza. CBeroBas u TeMHOBas ¢aszbl. Pomoodvixanue, Cz-, Cs- u CAM-munwvi
gomocunmesa. IIpogykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB HAa CKOPOCTh (DOTOCHHTE3A.
3HaueHue POTOCUHTE3A.

Xemocunre3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpuUuuupyoomue  OaKkTepuw,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaUeHHUEe XEMOCHHTE3A.

AmnaspobHble opraHu3mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHHS M HUX HCIOJIb30BAHUE YEITIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUHU U BO30YIUTENH OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro obmeHa. [loaroroBurenbHb 3Tam. [nukonus —
0ECKHUCIOPOAHOE pacIeTyIeHHE TTIFOKO3bI.

Buonornyeckoe okucieHue, Ui KI€TOYHOe AbIxaHue. Posib MUTOXOHAPHI B Mpolieccax OMOIOrH4ecKoro
okucinenud. lluxmuueckue peakuuu. OkxucnutenbHoe (ochopunrpoBaHue. JIuepeus MemMOPAHHO20
epaouenma npomonos. Cunmesz ATD: paboma npomonnou ATD-cunmaszwi. [IpenmyiecTBa a3poOHOTO YTH
oOMeHa BelIecTB nepe aHa3poOHbIM. DPPEKTUBHOCTD HIHEPTETUUIECKOT0 0OMEHa.

JdemMoncTpanuu

[Moptpetsr: Jx. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuemnn, I'.
A. 3aBap3uH.

Tabmumer 1 cxembl: «®DotocuHTE3», «IDHEpreTHdeckuii obomen», «buocuHTe3 Oenka», «CTpoeHue
depmenTa», «XeMOCUHTE3Y.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000OpYyIOBaHHE Ui MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX
MUKpOIIpENapaToB.

JlaGopaTopHas pa6ora «/I3yueHne KaTaIMTHYECKON aKTUBHOCTH (PepPMEHTOB (HA IPUMEPE aMUIIa3bl I
KaTaiasbl)».

Jladoparopnasi pabora «/3yueHue (epMEHTATHBHOTO paCHICIUICHHS TEPOKCHIAa BOJOpOAa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jladoparopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuyHoro cusresa. lIpMHIMI KOMIIJIEMEHTApHOCTH B PEAKLMUAX MaTPUYHOIO CHHTE3A.
Peanuzanus nacneacrsenHoi nnpopmanyu. ['eneTrnueckuii Kkoa, ero cBorcTBa. TpaHCKpUIIMA — MaTPUYHBIH
cunte3 PHK. [lpuHUuMIBI TpaHCKPUNIMU: KOMIIEMEHTAPHOCTh, AHTUIIAPALIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stanel. Yuactue tpaHcnopTHelx PHK B Ouocuntese Oenka. YcinoBus OMOCHHTE3a
oenka. Koguposanne aMmuHOKUCIOT. Posib pubocoM B OnocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2enog. OpraHusanus reHOMa y TMPOKAPUOT U IYKaApHOT.
Perynsiius akTuBHOCTH TeHOB y mpokapuoT. ['mmoreza omepona (P. XKakoO, XK. Mano). Monexynsapusie
MeXaHUusMbl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 peeynsyuu pabomwei cenos. Perymsuus
00OMEHHBIX IIPOLECCOB B KiieTKe. KieTouHslii romeocTas.

Bupycol — HekierouHble (OpMBI KU3HU W OONHMraTHele napa3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX
BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusnennviti yuxn JJHK-codepaicawux supycos, PHK-codepacawux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd, uHmezpasd.

BupycHbie 3a0oneBaHusi 4YenoBeka, >KMBOTHBIX, pacrenwit. CIIMJ], COVID-19, comuaneHble ©
MEIUIIUHCKHE MTPOOIEMBI.

Buoungopmamuka: unmeepayus u ananusz 6onrvuux maccusos («bigdatay) cmpyxmypunvix 6uonouueckux
oannvix. Hanomexuonoeuu 6 ouonocuu u meouyuue. Ilpoepammupyemsie Gyukyuu 6eakos. Cnocobdwvi
00CMasKU 1eKapcme.

Jdemoncrpauuu

[Toptpetsr: H. K. Konsos, /. 1. IBaHOBCKMiA.

Tabnuibl u cxemsl: «buocunTtes Oenka», «['eHeTnyeckuii kony, «Bupycei», «bakrepuodarmny.

IIpakTHyeckas padora «Co3taHne MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knerounslif numkn, ero mepuonasl u perymsauusa. HMurepdasza u mMuto3. OCOOEHHOCTH IPOLECCOB,
nporekaomux B uHTepdasze. IloaroroBka kinetku Kk neieHuro. [IpecuHTeTHyeckuil (MOCTMUTOTHYECKHIA),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TeproIbl HHTEP(DA3HI.

Matpuunenii cunte3 JHK — pemnukanumsa. Ilpunnuner permkanmm JIHK: xommuieMeHTapHOCTS,
MIOJIyKOHCEPBAaTUBHBIM CUHTE3, aHTUNapauienbHocTh. Mexannsm pemmkannu JHK. Xpomocomel. Ctpoenune
xpomocoMm. Temomepbl W Temomepasa. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTum. JIWMmowmHeldi U
rarionIHbIN Habopkl XpoMocoM. ["'oMonoruuHbie XpoMocoMbl. [1010BbIE XpPOMOCOMBI.

Jenenne knerkm — muro3. CTaamm MHTO3a M INPOUCXOIALIME B HHUX MpOIEcCHl. TUIBI MHUTO3a.
Kapunoxunes u nuroxkunes. buonornueckoe 3HaueHne MUTO3A.

Perymsimus MmutoTudeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenib — anornTo3s.

Knerounoe sampo, Xxpomocombl, (GYHKIMOHANbHAs TE€HOMUKA. Mexanusmvl  nponughepayuu,
oughghepenyuposku, cmapenus u ecubenru kiemox. «Llugposas xkremka» — o6uoungopmamuueckue mooenu
DYHKYUOHUPOBANUS KNEMKU.

JdemoHcTpauuu



Tabmumpl 1 cxembl: «KU3HEHHBIA IUKI KIETKH», «MuT03», «CTpoeHne Xpomocomy, «Permukarus
JITHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparbl: «MuTo3 B KJI€TKaxX KOpeIKa JyKay.

JlaGoparopnas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax.

JlabopaTopnass pabora «HaGmoneHne MuTO3a B KIETKaX KOHYHMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe paszHooOpasue opranu3moB. OJHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIC
OpraHU3MBI.

OcoOeHHOCTH CTpPOEHUS U IKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBI, OTHOKIETOUHBIE BOJOPOCIH, APYTHe MPOTUCTHI. KomoHMambHbIe OpraHu3MBbl.

B3anMocBsI3b yacTeil MHOTOKJIETOYHOTO Opranu3mMa. TKaHu, Opralbl U CUCTEMbI OpraHoB. OpraHusm Kak
eauHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUIBI pacTUTEIHHBIX TKaHEH: oOpa3oBaTeNbHasi, TOKPOBHAS, MTPOBOSIINAS, OCHOBHAS,
mexaHn4deckasi. OcoOeHHOCTH cTpoeHHs, (YHKINH U PACIIONIOKEHHS TKaHEH B OpraHax pacTeHU.

TKaHM )KUBOTHBIX U YeJIOBEKA. THUIIbl )KUBOTHBIX TKAHEW: SMUTEIUAIbHAS, COCAUHUTEIbHAS, MbIIICYHAs,
HepBHast. OcoOeHHOCTH CTpOeHus, GYHKIINI U PACTIONOKEHHS TKaHeH B opraHax »KHUBOTHBIX U YeJIOBEKa.

Opransl. BereratuBHble U TeHepaTUBHbIE OpraHbl pacTeHUu. OpraHbl U CUCTEMbI OPTaHOB KMBOTHBIX U
yenoBeka. OyHKIUN OpPraHOB U CUCTEM OpPraHOB.

Omnopa tena opranusmMoB. Kapkac pacrennii. CkeneTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii u BHyTpeHHMI ckeneT. CTpOEHUE U TUIIBI COEIMHEHNS KOCTEM.

JIBukeHue OpraHu3MoB. JIBM)KEHUE OJHOKJIETOYHBIX OpraHU3MOB: amEOOHJHOE, JKIYTUKOBOE,
pecHuuHOoe. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONM3Mbl M HACTUU. J[BHYKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJOBeKa: MbllleyHast cucrema. Peduiexc. CkeneTHble MBI U UX padoTa.

[Tutanue opranusmos. IloriomeHue BOAbI, YIVIEKHCIOrO Ta3a M MHHEPAJIBbHBIX BEILECTB PACTCHUSMH.
[lutanue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOYHOE nHIIeBapeHHe. [luTaHue MO3BOHOUHBIX
KUBOTHBIX. OTAENbl NMuiieBapuTenbHOro TpakTa. [lumeBapurenbHble jxkene3bl. [IumeBaputensHas cucrema
YeJI0BeKa.

Jpixanue opranu3moB. [[pixanue pacteHuid. /Ipixanue kuBOTHbIX. J{uddy3us ra3oB uyepes3 MoBEpPXHOCTb
kineTku. KoxxHoe napixanue. JlpixarenabHass mHoOBepXHOCTh. JKaOepHoe u néroyHoe [bixaHue. J[pixaHue
MTO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIUOHHOE YCIOXXHEHUE CTPOCHMS JIETKMX IO3BOHOYHBIX
KUBOTHBIX. J[pIXaTenbHasl cucTemMa 4enoBeka. MexaHu3M BEHTWIALNU JIETKUX y NTHI U MIIEKOIMUTAIOLIHX.
Perynsius apixanus. JlpixatenbHbie 00bEMBI.

TpancnopT BemeCTB y OpraHU3MOB. TpaHCIIOPTHBIE CHCTEMBI pAacTeHHMU. TpaHCIIOPT BEIECTB Yy
KUBOTHbIX. KpoBeHOcHast cuctema u e€ opranbl. KpoBeHOcHass cucrtemMa IO3BOHOYHBIX JKHBOTHBIX U
yenoBeka. Ceplie, KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOpaiieHus. DBOTIOIMOHHBIE YCI0XKHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Brinenenne y opranusmoB. Beinenenue y pacrenmil. Beigenenne y KuUBOTHBIX. COKpaTHTENIbHbBIE
Bakyosu. Opranbl BblaeneHus. OuiabTpanusi, ceKpeluss U oOpaTHOE BCAaChIBaHME KaK MEXaHU3MbI pPabOThI
opraHoB BblJeneHHs. CBs3b MOJOCTH Te€lNa C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX KHMBOTHBIX M dyenoBeka. [louku. CtpoeHune u ¢yHKuHoHMpoBaHue HeppoHa. OOpasoBaHue
MOYH Y YEJIOBEKa.

3amura y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. CIIopbl OaKTEpHid M ITUCTHI MPOCTEHIIIHX.
3amuTa y MHOTOKJIETOYHbIX pacTteHuil. Kyrukyna. CpeacrBa NAacCMBHOM M XMMMUYECKOH 3alllUTHL
DOUTOHLIUBI.



3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X TIPOM3BOAHBIC. 3alUTa OpraHu3Ma OT 0OJIe3HEH.
NmmynHas cucrema yenoBeka. KieTouHbI U ryMOpanbHBIE UIMMYHUTET. Bposka€HHBIN W NpHOOPETEHHBIN
cneuuduyecknii UMMyHUTET. Teopusi KioHaIbHO-cenekTuBHOr0 nmmyHutera (I1. Dpmux, ®@. M. bepner, C.
Toneraa). BocnanurenbHble 0TBEThl OPraHU3MOB. Pojib BpOXKIEHHOIO MMMYHHUTETAa B PA3BUTHUH CUCTEMHBIX
3a00JIeBaHUM.

PaznpaxxumocTs U peryisuus y opraHu3MoB. Pa3ipakxuMoCTh y OJTHOKIETOYHBIX OPraHU3MOB. TaKCUCHI.
PazgpaxuMocTh 1 peryisinus y pacTeHuid. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cucrema u pedueKkTopHas perysiuus y S>KUBOTHbIX. HepBHas cucrema M €€ OTIEINBI.
OBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBl Yy XHUBOTHbIX. OTHenbl TOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropras ayra. besycioBHbie U yciioBHBIE pedIIeKChI.

I'yMopanbHas perymsiiuss M SHAOKPUMHHAs CHCTEMa >KMBOTHBIX M ueioBeka. JKene3pl SHAOKpUHHOU
CUCTEMBI U UX TOPMOHBI. JlelicTBUe rOpMOHOB. B3auMOCBs3b HEPBHOM M 3HJOKPUHHOM cucTeM. [ 'unoranamo-
runogu3apHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKJIETOYHBIE BoOJOpocin», «bakrepumn»,
«IIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBI OPraHoB IIO3BOHOYHBIX JKHBOTHBIX,
«BHyTpenHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuil», «KopHeBble cucreMbl», «CTpoeHue credis»,
«CTpoeHue TUCTOBOM IIIaCTUHKWY, « TKaHU )KUBOTHBIX», «CKeNeT uenoBekay, «llumeBapurenbHas cucreMa,
«KpoBeHocHas cucreMar, «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxay, «MpbliieuHas cuctemar,
«BplgenurensHas  cucreMa», «OJHIOKpHMHHas  cuctema», «CrtpoeHue  Mblune», «MMMyHHTET?,
«KumeunononoctHsie», «Cxema MUTaHUS pacTeHui», «KpoBEHOCHbIE CUCTEMbI TO3BOHOYHBIX KHUBOTHBIX),
«Ctpoenue Tuapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHe J10°K1eBOro 4epBs», «HepBHas cucrema
pb16», «HepBHas cucrema jsarymkny», «HepBHast cuctema npecMblkaronmxcs», «HepBHas cucrema mTuI,
«HepsHas cucrema muexonuraronmx», «HepBHas cucrema yenoseka», «Pedekcy.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpOIpenapaTbl  OJHOKJIETOYHBIX  OPraHHU3MOB,
MUKpOIpenaparhl TKaHEeH, paKOBUHbBI MOJUTIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE SK3EMILISPbI
KOMHATHBIX pacTeHuil, repbapuu pacTeHHH pa3HBIX OTIENIOB, BIaKHbIE MpenapaTbl >KUBOTHBIX, CKEJEThHI
MO3BOHOYHBIX, KOJUIEKIMHM OECHO3BOHOYHBIX JKMBOTHBIX, CKeJeT 4eJOBeKa, O000pyloBaHHE JJs
JEMOHCTpallMM MOYBEHHOIO0 M BO3AYIIHOIO MUTAaHUS PACTEHUH, PACLICIUIEHHS KpaxMmayia U OelKOB IOJ
neiictBueM (epMeHTOB, 00OpyIOBaHHE IJI JEMOHCTPAllMU ONBITOB IO HU3MEPEHUIO >KU3HEHHOM E€MKOCTHU
JETKUX, MEXaHNU3Ma JbIXaTEJIbHbIX ABM)KEHU, MOJIENIA FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yuyeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHne TKaHeH )KUBOTHBIX.

JlabopaTropnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOXKEHHS OPTaHM3MOB: Oecrojioe (BKJIOYash BEre€TaTUBHOE) M IoJIoBoe. Buabl Gecronoro
Pa3MHOXKEHHUS: TOYKOBAHUE, CLIOPYJISIUS, parMeHTalHsl, KITIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [TomoBeie kneTku, win raMmetsl. Meios. Ctaguu meinosa. [loBenenue xpomocom
B Meno3e. Kpoccunrosep. buonormueckuili cmbica Meio3a M IOJIOBOTO Iporecca. Melo3 M ero Mecto B
YKU3HEHHOM LIMKJIE OPIaHU3MOB.

[Ipen3aponpiieBoe pa3Butue. ['ameroreHes y KUBOTHBIX. [lomoBbie xene3pl. OOpa3oBaHuEe U pa3BUTHE
NOJIOBBIX KJIE€TOK. Criepmarorenes u ooresHes. CTpoeHHe NOJOBBIX KIETOK.

OmtonoTBOpeHrne U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrocoObl OIUIOAOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [[apreHorenes.



WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUS — HayKa O Pa3BUTHH OPraHHU3MOB.
Mopgozenez — oona u3z enagnvix npobrem sambpuonocuu. Konyenyua mopghocenos u mooenu mopgozenesa.
Cragun SMOpuoreHesa KHMBOTHBIX (Ha mpumepe Jsarymku). JpoOnenume. Tumsl  apoOrieHus.
Jlemepmunuposannoe u Hedepmunuposanumoe Opoobaenue. brnacmyna, munwet 6aacmyn. OcCOOEHHOCTH
IpoOJieHUsT MJIEKONMUTAIOMIMX. 3apoAbIIIeBble JUCTKU (racTpyisiuus). 3akiiaJka OpraHoB W TKaHEHl wu3
3apOJBIIIEBHIX JIMCTKOB. B3ammHOe BiusHHE dYacTeil pa3BHUBAIOUIETOCS 3apofbllia (3MOpUOHANbHAS
MHAYKINS). 3aKiajka IUIaHa CTPOEHHUS >KMBOTHOIO KakK pe3yjbTaT MEPApXUUECKUX B3aUMOACHCTBUI T'€HOB.
Bnusinue Ha SMOpHUOHANIBHOE pPa3BUTHE PA3IMUHBIX (PAaKTOPOB OKPYKAIOILIEH CPE/IbI.

Poct u paszsurue xuBoTHbIX. [locTamMOpuonansHblil nepuoa. Ipsamoe u Henpsimoe pa3Butue. Passutue ¢
mMeTaMop(o30M y OeCHO3BOHOUHBIX W TO3BOHOYHBIX J>KMBOTHBIX. bHonormdyeckoe 3HayeHHE NPSMOTO M
HENPsSIMOTO Pa3BUTHSL, UX PACIPOCTPaHEHUE B NpUpoAe. TUIbl pocTa )KUBOTHBIX. DaKTOpBI PETYISLUU pocTa
JKUBOTHBIX M 4yenoBeka. CTaguu MOCTAIMOPHMOHATBLHOTO Pa3BUTHUSI Y JKMBOTHBIX W 4YenoBeka. llepuombl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYecKre MPOIECCHl.

Pasmuoxxenue u pazputue pactenuil. ['ameropur u ciopodur. Meiio3 B )KM3HEHHOM IHKJIE PACTCHHA.
OO6pazoBanue crop B Tpoiecce wmeio3a. ['ameroreHes y pacteHuil. OMJIOIOTBOPEHHE U pPa3BUTHE
pacTUTEIbHBIX OpPraHu3MOB. [[BOiHOE OIJIOJOTBOpPEHME y IBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBbl peryJIsiLiiyd OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuiel U cxembl: «BeretaTuBHOE pa3zMHOXKeHUE», « TUIBI 6ecronoro pasMHoOXKeHusN», «Pa3zMHOXKeHHe
XJaMUJIOMOHAIb», «Pa3MHOXKeHue JBrieHb», «Pa3sMHOXKeHUE TuIpe», «Meno3», «XpOMOCOMBI»,
«"ametorenes», «CTtpoeHue AULEKIETKHA U criepmaro3ouay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsMoe u
HEeMnpsiMoe pa3BUTHE», «Pa3BUTHE MalCKOro xyka», «Pa3Butue capanum», «PazButue nsarymkn», «/[BoliHoe
OIUIOJOTBOPEHUE Y ILIBETKOBBIX pacTeHUil», «CTpOE€HHE CEMSH OJHOMOJBHBIX U JBYAOJBHBIX PacCTECHUN»,
«KW3HEHHBI TUKJI MOPCKOW KamycTbD», «JKW3HEHHBIM LUK MXa», «KH3HEHHBIM LUK ManopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl AUIEKIETOK U CIEpMaTO30M10B, Mojeb «Lluki
Pa3BUTHS JIATYIIKN.

JladopaTopnasi padora «/3yueHre CTpOeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEriapaTax».

IIpakTHyeckas padora «BpIsBiIeHNE IPU3HAKOB CXOJCTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX).

Jlaboparopnasi padora «CtpoeHrue opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopust cTaHOBIIEHUS U pa3BUTHUS FEHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana.
Ponb oteuectBeHHBIX yu€HbIX B pa3zButuu reHetuku. Paborsr H. K. Kombmosa, H. 1. Basunosa, A. H.
Benozepckoro, I'. /. Kapneuenko, F0. A. @ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETMYECKHE TMOHATUS M CHMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AQ/IEJIBHBIE T'E€HBI,
albTepHATUBHBIE MPU3HAKH, JOMUHAHTHBIM U pEIECCUBHBIM MpPU3HAK, TOMO3UIOTa, F€TEPO3UroTa, YUCTAst
JUHMS, THOPUABI, TeHOTHUII, peHOTUN. OCHOBHBIE METO/bl T€HETUKH: TMOPHI0IOTHUECKUN, [IUTOIOTMUECKUM,
MOJIEKYJISIPHO-TEHETUYECKHI.

JdemMoncTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1. Basunos, A. H. benozepckuii, I'.
. Kapneuenko, 10. A. ®wmmuenko, H. B. Tumodees-PecoBckuii.

Tabmuiel 1 cxeMbl: «MeTOobI TeHETUKIY, «CXEMBbI CKPEIBAHU.

JlaGopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIETOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH



Monorubpuanoe ckpemmBanue. [lepBblii 3akoH MeHAeNns — 3aKOH €auHOOOpa3usi THOPUIOB TEPBOTO
nokoJsieHus. [IpaBuno pomuHupoBaHuss. Bropoil 3akoH MeHaens — 3aKOH paclICIUICHUS NPU3HAKOB.
uTonornyeckrue OCHOBBI MOHOTMOPUAHOTO CKpeIuBaHus. [ umores3a 4ucToTh raMer.

AHanusupyromee ckpemuBanue. [IpomMexyTodHbIl XapakTep HaciaeAoBaHUA. PaciienieHue npu3HaKoB
IIPY HEMIOJIHOM TOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHens — 3aKOH HE3aBHCUMOTO HACJIEJOBAHUS MTPU3HAKOB.
[uTonornyeckrue OCHOBBI AUTHOPHIHOTO CKPEIIMBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. PaGorer T. Moprana. CriemyieHHOE HacleJOBaHHE TI'€HOB,
HapyIICHHUE CLEIUICHUS MEXy reHaMu. XpOMOCOMHas TEOPHsI HaCJIECICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBI MEXAaHHU3M OIPENEICHMs Moja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTrHelii U rereporameTHbId IOJI. ['eéHeTHUYecKas CTPyKTypa IOJIOBBIX XpomocoM. HacienoBanue
IIPU3HAKOB, CLICTIJIEHHBIX C ITOJIOM.

I'enoTun kak nesnoctHas cucrema. [lmeldoTponus — MHOXKECTBEHHOE AeHWcCTBHE IeHa. MHOKECTBEHHBIN
aienusM. BzaumonelictBue HealenbHbIX reHOB. KomiuieMenTapHocTs. Onucras. [lonumepus.

I'eneTnueckuii KOHTPOJIb DPa3BUTUSL PACTCHUH, JKUBOTHBIX M YEJOBEKA, a TaKkKe (U3NOJIOTHUECKUX
IPOILIECCOB, MOBEIEHUSI U KOTHUTUBHBIX (pyHKIMHA. ['eHeTHMueckue MexaHHW3Mbl CUMOMOIeHe3a, MEXaHU3Mbl
B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO035IMH — MHUKpoOunom». ['eHeTMueckue acreKkTbl KOHTPOJId U
M3MEHEHUs HACJIeJICTBEHHON MH(OpMAallUU B TIOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmumet u  cxembl: «llepBbiii U BTOpoil 3akoHbl MeHnnens», «Tperuii 3akoH MeHemns,
«AHanu3upyollee ckpelmubanue», «HenonHnoe nomuHnpoBanuey, «ClerIeHHOe Hacle10BaHuEe IPU3HAKOB Y
npo3zo¢puibl», «['eHetnka monay, «Kapuotun uenosekay, «Kapuotun npozoduinsr», «KapuoTunm OTHIBD?,
«MHOX€ECTBEHHBIN AJUIENIN3M», «B3auMoneicTBHE TEHOBY.

OO6opynoBaHue: MoJieNb Ul JE€MOHCTpAallMK 3aKOHOB €AMHOO00pasus TMOpUIIOB MEPBOr0 MOKOJIEHUS U
pacuIeIuIeHUs] MPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOI'O HACIENOBaHUS IPU3HAKOB,
MOJIEJIb I AEMOHCTPALMK CUEIIEHHOTO HACIEA0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOIPEapar:
«Apo3zodumnar.

IIpakTnyeckas padora «/3ydeHue pe3ybTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(QHIIBD).

IIpakTuyeckas padora «3yueHue pe3yabTaToOB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PHIIBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHoTuna M cpelnsl npu (GopMUpoBaHMM (eHOTHNA. VI3MEHUMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMUECTBEHHBIE IPU3HAKU. BUIbI N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACJIECTBEHHAS.

MonuduxaontHas U3MEHUYUBOCTh. Ponb cpenpl B pOpMUPOBAaHUN MOAMU(PHUKAIUOHHON M3MEHUMBOCTH.
Hopma peaknuu npusnaka. Bapuanuonnsiii psin u BapuauuonHHas kpuBas (B. Moranncen). CpoiicTBa
MOJU(PHUKAITIOHHON H3MEHYHBOCTH.

I'enorunuueckass n3MeHYMBOCTb. CBOMCTBa T€HOTUIIMYECKON M3MEHYMBOCTH. BHIBI T'€HOTHIHYECKOU
M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

Kom0OuHaTtuBHass ©3MEHUYMBOCTh. Me03 U MOJIOBOM Mpoliecc — OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH.
Posib KOMOMHATHBHOM N3MEHUYHMBOCTH B CO3/IJaHMH T'€HETHUECKOT0 pa3HooOpas3us B MpeJiesiax 0 HOro BUA.

MyrtanroHHas U3MEHUMBOCTb. BHIpl MyTanuii: T'€HHbIE, XpOMOCOMHbIE, I¢HOMHbIE. CIIOHTaHHbIE U
WHAYLUUPOBAaHHBIE MyTaluu. flnepHble M LUTOILUIa3MaTHYecKkue MyTanuu. CoMaTHYecKue M IO0JIOBBIE
MyTanuu. [Ipu4rHBI BOBHUKHOBEHUS MyTaluil. MyTareHsl U MX BIIMSHUE HAa OPraHU3MBl. 3aKOHOMEPHOCTHU
MYTalMOHHOIO Mpoliecca. 3aKOH TOMOJIOTUYECKUX PSIIOB B HacleAcTBeHHON nu3meHunBocT (H.M. BaBunos).
BresnepHast ”3BMEHUMBOCTD U HACJIEACTBEHHOCTbD.



Onucenemurxa u 3MUEHOMUKA, PONb INULEHEMUUECKUX (DAKMOPO8 8 HACIe008AHUU U USMEHYUBOCMU
GenomunuyecKux NPU3HAKo8 y opeaHu3mMos.

JdemoncTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuipl u cxembl: «Bunpl uamMenunBocty», «MoaudukaonHas U3MEHYUBOCThY, «KomOuHaTHBHAs
U3MEHUYUBOCTBY, «Meio3», «OrmioaoTBoperne», «[ eHeTndeckue 3a001eBaHus YeI0BeKay, « BUabl MyTaluii».

ObopynoBaHue: XHUBbIE M TrepOapHbIe AK3EMIUIIPhl KOMHATHBIX pPAacTeHHUU, pUCYHKH (doTorpadun)
JKUBOTHBIX C Pa3JIUYHbIMUA BUIAMH U3MEHYUBOCTH.

Jladoparopnasi paGora «lccienoBanne 3aKOHOMEpHOCTEH MOIU(PUKAIMOHHON HM3MEHYUBOCTH.
ITocTpoeHne BapualMOHHOTO psifia U BAPUALMOHHON KPHUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENnapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenoBeka. MexayHapoaHas mporpaMma MCCII€JOBaHUs FeHoMa YejoBeka. MeToabl u3ydeHus
TEHETUKH YEJIOBEKA: F€HEATOTHYECKUN, OJIM3HEIIOBBIHN, [IMTOTCHETUHYECKUN, TOMYISIIUOHHO-CTAaTUCTUIYECKUH,
MOJIEKYJISIpHO-TeHeTUUecKuil. COBpEMEHHOE ONpE/ENIEHNE T'€HOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ mnomoimubto [II[P-ananuza. HacneactBenHble 3a00jeBaHHS YeIOBEKA.
['eHHBIE W XPOMOCOMHBIE OOJE€3HM uelOBeKa. bOJIe3HM C HaCIeICTBEHHOW MpPeIpacloioKeHHOCTBIO.
3HavyeHHe MEAMIIMHCKONW T€HETHUKH B MPEAOTBPAIICHUU U JICUCHWH TEHETUYECKUX 3a00JIeBaHUN YeIOBEKa.
Menuko-reHeTH4ecKoe KOHCYJIbTUpoBaHue. CTBOJIOBbIE KIETKH. [lOHSATHE «TE€HETHYECKOro TIpy3an.
DTHUYECKUE acTIeKThl UCCIIEOBAHUI B 00JIACTH PEAAKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOphl MOBBIIIEHHOW YYyBCTBHUTEIBHOCTH 4YeJOBEKa K (PU3NYECKOMY U XUMHUYECKOMY
3arpsiI3HEHUI0 OKpYKarollen cpenibl. ['eHeTnyeckas nmpeapacionoKeHHOCTh YeJI0BeKa K MaTOJIOTHsIM.

JdemoHcTpauuu

Tabmuiel u cxembl: «Kapuotumn yenoBeka», «MeToapl U3ydyeHUs] TEHETUKHU YeloBekay, «I[ eHeTnueckue
3a00JIeBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUe U aHAIU3 POJOCIOBHOI.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauusi U celekuus. 3apoKICHHE CceleKUud U nomectukanuu. Yuyenue H. WM. Basuioa o
[leHTpax MPOMCXOXKIEHUS M MHOTrooOpasus KyJIbTYPHBIX pacTeHuidl. Ponb cenekuuu B CO3JaHHH COPTOB
pacteHuid U mopoa KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHOM
n3meHunBoctr H. V. BaBuoBa, ero 3HaueHue 17151 CEIEKIIMOHHON PaOOTHI.

MeTtonbl ceneKIMOHHON paboThl. MCKycCTBEHHBIN OTOOp: MAacCOBBIM W HMHIWBUIYaJbHBIA. Tarbl
KOMOHMHAIIMOHHOMW celeKiuu. VcnpiTaHue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOpP MO TeHOTUITY C TTOMOIIIBIO
OIIeHKH (PEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMotibio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 KakK METOJl CENEKIMOHHOW paboThl. PamuanuoHHBIN M XUMHYECKUN
MyTareHe3 Kak HWCTOYHUK MYyTallud y KyIbTYpHbIX (opMm opraHuzMoB. Mcronb30BaHHE TEHOMHOTO
penakTUpOBaHUS ¥ MeTO10B pekoMOMHaHTHBIX JJHK 11 monyueHus ucxogHoro MaTepuania sl CeNeKIUH.

[Tomydyenne nonurionnoB. BHyTpuBHIoBas THOpuau3anms. BIM3KOpOICTBEHHOE CKpEUIMBAHHE, WU
uHOpuauHT. HepoacTBeHHOE CKpelmMBaHue, WM ayTOpHAMHT. ['eTepo3uc u ero nmpu4uHbL. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas rubpuausanus. [IpeomoneHue Oecronus MEXBHIOBBIX THOPHIOB.
JlocTrxKeHMs CENEKLINN PAaCTEHUN U JKUBOTHBIX. «3e1EHas pegonoyusy.

CoxpaHeHHE M W3y4YEHUE T€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUN M WX JIHUKUX POIWYEH s
CO3/1aHUSI HOBBIX COPTOB M TMOPHUI0B CEIbCKOXO3AUCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u ynpagienue
2EHEeMUYECKUMU PeCcypcamul CeNbCKOXO3AUCMBEEHHBIX U HNPOMbBICIOGLIX JHCUBOMHLIX 6 YeNAX VAVUUIEeHUS
CYWecmeyrowmux U co30anus HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEeM COBPEMEHHBIX
Memo008 HaAYUHbIX UCCTIe008AHULL, Nepedo8blX UOell U NePCReKMUBHBIX MEXHOLOSUIL.



JdemoHcTpanuu

[optpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpauenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «LleHTpbl MPOUCXOXKAEHUS U MHOrooOpa3usi KyJIbTYPHBIX PacTeHUN», «3aKoH
TOMOJIOTUYECKUX PAJOB B HACIEACTBEHHOM M3MEHUYMBOCTH», «Metonsl cenekuun», «OtTnanéHHas
ruOpuau3anys», «MyTtareHes».

JlabopaTopHasi paGora «l3yueHne copTOoB KyJIbTypHBIX PAaCTEHUI U TOPOJ JOMAIIHUX )KUBOTHBIX).

JlaGoparopHas padora «/3yyeHre METOI0B CEJICKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTCHUII».

IKcekypeust «OCHOBHBIE METO/IBI M TOCTHXKEHUS CENEKLUU PACTEHUN U JKMBOTHBIX (HA CENEKIMOHHYIO
CTaHLMIO, MJIEMEHHYIO (epMy, COPTOUCHBITATENBHBIA YYacCTOK, B TEIUIMYHOE XO3SHCTBO, B JIAOOPATOPHUIO
arpoyHHMBEPCUTETA WIM HAYYHOI'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi 0M0I0THs

OOBEKTHI, UCIIOTIB3yEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE M TKAHEBBIE KYJIbTYPHI, MUKPOOPTaHU3MBI, X
XapakTepucTHka. TpaaulnoHHass OMOTEXHOJIOTHs: XJ1eOoneueHue, Moy4eHne KUCIOMOJIOUYHBIX IPOAYKTOB,
BUHOJenue. Mukpobuonornyeckuid cuHre3. OOBEKTh MUKPOOMOJIIOTMYECKHUX TexHojorui. IlpousBoacTso
0enKa, aMUHOKHCIIOT U BUTAMHHOB.

Cozlanue TEXHOJIOTUH U UHCTPYMEHTOB 11€JIEHAIIPABJIEHHOTO U3MEHEHUS! U KOHCTPYHUPOBAaHUS TEHOMOB C
LENbl0 MOJY4YEHHUsS OpPraHM3MOB M HX KOMIIOHEHTOB, COJEpKalllMX HE BCTpPEYAIoIIMecs B IPUPOJIE
OMOCHHTETHYECKHUE MYTH.

Knerounas uHxeHepusi. MeToJpl KyJIbTypbl KJIETOK W TKaHEW pacTeHUl M >XKMBOTHBIX. KpuobaHkw.
ComaTnueckass rubpuauzanus W coMaTUYecKuil smOpuoreHe3. lcmonb3oBaHUE TamjioOMIOB B CEJEKIUH
pacrenuid. [lonyuenue MoOHOKIOHANbHLIX anmumen. Hcnonb3oeaHue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOJJOTBOpeHHE. PEKOHCTpyKLus SHIEKIETOK M KIOHMPOBAHUE
KUBOTHBIX. MeETOA TpaHCIUIAaHTallMU SAep KIETOK. Texwonocuu 0300posienus, KyIbMusuposanus u
MUKPOKTIOHANILHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIAbMYP.

XpoOMOCOMHass M TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha UM KOHCTPYHpPOBAaHUE
pexoMOuHanTHBIX JIHK. Co30anue mpanceennvix opeanusmos. JJocTnxkeHNs U IePCHEKTUBBI XPOMOCOMHOM U
TeHHOM MHXXEeHepUHU. DKOJOTHUECKUE U ITUYECKHE TPOOIEMbl TeHHON HHKEHEPHH.

Memununckue OMOTEXHOJIOTUH. [Toctrenomuas  mudpoBas  MeIUIIMHA. TIIP-nuarHocTuka.
MeTaboOMHBIM aHaNNM3, TEHOLIGHTPUYECKHM aHalu3 NpoTeoMa 4YeloBeKa /JIsi OLEHKU COCTOSHHUSI €ro
3710poBbsl. Vicnonp30BaHue CTBOJIOBBIX KJIeTOK. TapreTHas Tepanus paka. 3D-6uonmkeHepus ams pazpaboTku
(GyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJOTHM, CO3JaHUS KOMIUIEKCHBIX TKaHEW COYeTaHUuEeM
TEXHOJIOTHI TpEXMEPHOro OHONPHUHTHHTa M cKapQoiauHra Uisl peleHus 3anad NepCoOHATN3UPOBAHHON
MEUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJIbI0 oOecreyeHus: KOMOMHHPOBAHHOW 3alIUTHI OT BO30yaUTENeH
OPBHU, ycraHoBieHHE MOJEKYIIPHBIX MexaHu3MoOB ¢yHkunonupoBanus PHK-comepkamux BupycoB,
BBI3BIBAIOIIMX 0COOO0 OIMAacHbIe 3a00JI€BaHNS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpauuu

Tabnuue! u cxembl: «Mcnoap30BaHNE MUKPOOPTaHU3MOB B ITPOMBIIITIEHHOM ITPOU3BOACTBEY, «KieTounas
MHXEHEpUs», «I eHHas MH)KEHEPUSI».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTnyeckas padora «lloaydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

Ikcekypeust  «buorexHojoruss — BaXKHEHIIas IIPOMU3BOJAUTENIbHAs CHJIAa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJCTBO)».



11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJIOTHH

OpomtonuonHas teopust Y. JlapBuHa. Ilpennochliky BO3HMKHOBEHMsI AapBUHU3MA. JKHU3HB WM HaydyHas
nearenbHocTh Y. /lapBuHa.

JIBroky1ue cuiibl 3Bostonny BU0B 110 Y. JlapBuHy (BbICOKAsi HHTEHCUBHOCTh Pa3MHOKEHHSI OPraHU3MOB,
HacJIeICTBEHHAs M3MEHYHUBOCTb, O0pb0a 3a CyILIECTBOBAaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernueckoi Teopun 3Bomonuu (CT3). Helitpansuas teopus sBosronu. CoBpeMeHHast
HBOJIOIMOHHAS OHONOTHA. 3HAueHHE OHBOJIOIMOHHONW TEOpUH B (OPMHPOBAHMM ECTECTBEHHO-HAYYHOU
KapTUHBI MUDA.

JdemoHcTpauuu

Hoptpersl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. apsun, C. C.
Yersepukos, . U. HImaneraysen, k. Xonnenn, . K. benses.

Tabmuuel u cxembl: «Cucrema xuBoil npupoisl (no K. Jlunuero)», «JlecTHHLa XKHUBBIX CYLIECTB (IO
Jlamapky)», «MexaHu3M (GopMUpPOBaHUS IPUCTIOCOOIEHUN Y pacTeHHH 1 *KUBOTHBIX (10 Jlamapky)», «Kapra-
cxema Mapmpyrta myremectsus Y. [apsunay, «Haxomkm Y. J[lapBuna», «Popmbl OopbOBI 3a
cymectBoBanuey, «Ilopoasl romy6eit», «MHoroobpasue KyIbTypHBIX (OpM KarycThl», «[lopomasl jomamHmx
KHUBOTHBIX», «CxeMa oOpazoBaHMs HOBbIX BUAOB (10 Y. JlapBuHy)», «CxeMa COOTHOLIEHUS ABMKYLIMX CHJI
IBOJIIOLIMNY, «OCHOBHBIE IIOJIOKEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIUM.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Homynsnus kak »jeMeHTapHas enuHuia 3Bojitolud. COBpEMEHHBbIE METOJ/Ibl OLIEHKH T'€HETHYECKOIO
pasHOOOpa3ust M CTPYKTYpbl nomynsuuil. V3mMeHeHue reHOQOHIA TONYISANMM Kak 3JIeMEHTapHOoe
IBOJIIOIMOHHOE SIBJIEHUE. 3aKOH TreHeTnueckoro pasHoBecus k. Xapau, B. BaiinGepra.

DneMeHTapHble (aKTOPhl (IBIKYIIHE CHIIBI) JBOJIONHMH. MyTanuoHHbINM mpoiecc. KomOuHaTHBHAs
W3MEHYHMBOCTh. J[pelid reHoB — ciydaiiHble HEHANpaBJICHHbIE MU3MEHEHHUS YaCTOT aJljielell B TMOMYJISAIHIX.
O¢pdexr ocHoBarens. Ipgexm oOymuvinounoeo eopaviwuka. CHudCEHUe 2eHemU4ecKo2o pazHoo0paA3UsL:
npuuunvl u creocmeus. Ilposaenenue sghgpexma opetigha 2cenos 6 6orvwux u mManvix nonyrayuax. Murpanum.
W3onsmus nonynsauuii: reorpaguyeckas (mpocTpaHCTBEHHas ), OMoIornueckast (pernpoayKTUBHAas).

EctecTBeHHbIN 0TOOP — HampaBstomuid GakTop BOMOIKK. DOPMBI €CTECTBEHHOTO 0TOOpA: ABUKYIINM,
CTaOWIIM3UPYIONIMHA, pa3pbiBatolinil (Au3pynTuBHBIN). [lonoBoit oTO0p. Bo3HUMKHOBEHHE W 3BOJIOLUS
COLIMAJILHOTO MTOBEACHUSI ’KUBOTHBIX.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKPOIBOIIONHMH. BO3HMKHOBEHHE MPUCTIOCOOIEHUH Y
opranu3mMoB. Apomopdo3pl W uAMoamanTtanuud. llpumepbl  MPUCMTOCOOJIEHWH Yy  OPraHM3MOB:
MOp$OJIOTHUECKHE, ¢buznoIornuecKue, OMOXUMHUECKHE, MIOBE/ICHYECKUE. OTHOCHUTENBHOCTH
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepum u cTpykrypa. BumooOpazoBaHue Kak pe3yibTaT MHKpodBostouuu. W3omsuus —
KIfoueBo  ¢aktop BupooOpazoBaHus. Ilyru u  cnocoObl  BHI00Opa3oBaHMs:  aJIONaTPUUECKOE
(reorpaduyueckoe), CUMIATPUUECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE» (ITOJIUILUIONIU3AIMS, THOpUAU3aLNs).
JUIMTEIbHOCTD BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBoOMOIIMOHHONW OHOJIOTMH B pa3pabOTKe Hay4YHBIX METOJIOB COXpaHEHHs OuopazHooOpaswusl.
MuUKpO3BOIIONMS M KO3BOMIOLMS MAapa3UTOB M UX X035€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoncTpanuu

[Toptpetsi: C. C. UerBepukos, O. Maiip.



Tabmuubl u cxemsl: «MyTalMOHHAas WM3MEHUYMBOCTBHY, «llomymsnnoHHas cTpykTypa Buaa», «Cxema
NposiBICHUs] 3aKkoHa Xapau—BaiinOepra», «/IBmKyline CHIIBI 3BOJIOLUH», «ODKOJIOTHYECKAs HW30JIALUSI
MOMYJISIIAA ceBaHCKOM (openm», «['eorpadudeckasi M30JSAIUS JTUCTBEHHUIBI CHOUPCKOW M JIMCTBEHHHUIIBI
JaypcKoi», «llomymsiiMOHHbBIE BOJIHBI YUCIEHHOCTH XMIHUKOB U XKEPTB», «CXeMa JNEeHCTBUS €CTECTBEHHOTO
orbopa», «Dopmbl 60pbOBI 3a cyliecTBOBaHUE», «HIycTpUadbHBI MelnaHu3M», «KuBble HCKOIaeMble»,
«IlokpoBUTENBCTBEHHAS OKpacka  JKHBOTHBIX», «IIpenynpexnaromas OKpacka  JKHBOTHBIX»,
«Duznonornueckue amantauuny, «l[IpucrnocobIeHHOCTh OpraHU3MOB U €€ OTHOCHUTENBHOCTHY», «Kpurepun
BUAa», «Buapl-nBoiiHukn», « CTpyKTYpa BUJa B pupojie», «Crocobbl BU1000pazoBaHus», «I eorpaduyeckoe
BUZ000pa3oBaHue TPEX BHUJOB JaHABIIIENH», «IJKOJIOIMYECKOE BHI000pa30BaHME BUAOB CHUHUID,
«[Tomumuonne! pacrenuit», «KanycTHo-peaeuHbiid THOPUI.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMM HACEKOMBIX, dydeia ITHI[ U 3BEpe ¢ NpuMepamu
pa3IMYHbIX MPUCIIOCOOJIECHHH, Uyyena NTUL U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUil OJIM3KUX BUJIOB,
00pa30BaBUIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi padora «BplIsBiieHrE U3MEHYUBOCTH y 0CO0€H OAHOTO BUIA.

Jladoparopnas padora «[IpucrnocoOneHus OpraHu3MOB U UX OTHOCHTEIIbHAS 11€J1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHUE BUJIOB I10 MOP(OJIIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3BoIonus M eé pe3yJibTaThl

MeTtoabl u3ydeHus: MakpolsBoitonuy. [laneonTonornueckre MeToabl U3ydeHus sBosrouuu. IlepexoaHsie
dopmbl 1 PUITOTEHETHYECKUE PSABI OPTaHU3MOB.

Bbuoreorpaduyeckue MeTo bl U3ydeHus sBoonuu. CpaBHeHHE (BIIopsl U (hayHbl MATEPUKOB U OCTPOBOB.
Buoreorpaduyeckue odnacti 3eminu. BUibl-o5HIEMUKN U PETUKTHI.

OMOpPHOIOTMYECKHE U CPAaBHUTEIbHO-MOP()OIOrHYECKUe METOJIbl M3YyU€HHUs SBONIONMH. | eHeTnueckue
MEXaHHU3MbI SBOJIIOIIMM OHTOT€HE3a U MOSBICHUSI 3BOJTIOIMOHHBIX HOBIIECTB. [ 'OMONIOrHMUHbIE U AHAJIOTUYHbIE
opranel. PynumeHTapHble oOpraHbl W aTaBU3Mbl. MOJEKyISpHO-TEHETUYECKHE, OMOXMMHUYECKHE U
MaTEMaTUYECKUE METOABI U3ydeHUs 3BOIoLUU. ['oMosiornunble reHbl. COBPEMEHHBIE METOJBI ITOCTPOEHUS
(UIOreHEeTUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH1 U IBOJIIOLMSI TEHOMOB.

OO011e 3aKOHOMEPHOCTH (IpaBuIIa) 3BOMIOUMU. [Ipunyun cmensvt gynxyuti. HeoOpaTuMocTh 3BOIIOMH.
AnanTuBHas paguanvs. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. I'ekkens.

Tabmuupl u cxembl: «DUIOTEHETUYECKUHA PAJl JIOMIAAN», «APXEONTEPUKC», «3BEpo3yOble SIIEphI»,
«Crerouedainsl», «PuHHOGUTH), «CeMeHHbIE ManopoTHUKNY, «bruoreorpaduyeckue 30Hb1 3eman», «Jpeiid
KOHTHHEHTOBY», «Penuktb», «HauanbHble cTaguu >MOpPHOHAIBHOIO Pa3BUTHUS MO3BOHOYHBIX KHUBOTHBIXY,
«["oMONIOTHYHbBIE W aHAJIOTUYHBIE OpTaHbly, «PyIuMEHTHI», «ATaBU3MBI», «XPOMOCOMHBIC HAOOPHI YEIOBEKA
U IIUMIaH3e», «[ 1aBHbIe HAPaBJICHUS BOTIOIUNY, «O0IINEe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIGKLIMH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KU3HU Ha 3emie

Hayunble rumore3bl NPOUCXOXKIEHHS >KU3HU Ha 3emie. AOHOreHe3 M mnaHcrnepmus. JloHaydHbIe
IIPEJICTABICHUS O 3apOXKIACHUNU KU3HU (KpealmoHn3M). ['unore3a noCTOSIHHOIO caMO3apOXkACHUS )KU3HU U €€
onposepxkenue onbitamu . Penu, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHne sxu3Hu U aCTPOOHOIIOTHSL.

OcHOBHBIE ATanbl HEOpraHWYECKOH ABoonuU. [InmanerapHas (reojloruueckas) IBOJIOIUSA. XUMHUYECKas
3BOJIOIHS. AOMOTeHHBIM CUHTE3 OpraHUYecKHX BellecTB u3 Heopraunyeckux. OnsiT C. Mumnepa u I'. FOpu.
Ob6pa3zoBanue nonmumepoB U3 MoHomepoB. KoauepBarnas runore3a A. M. Omapuna, rumnore3a MepBUYHOTO



oynwona [x. XonaeitHa, reHeTndeckas runoresa I'. Mémrepa. Pu6osumsr (T. Yek) u runmoresa «vupa PHK»
VY. I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE TPOTOKJICTKH.

Ucropus 3emuin u meroabl €€ m3ydeHus. Vckomaemble OpraHMYecKHUE OCTATKH. ['eoxpoHosiorus u eé
MeToibl. OTHOCHUTENBHAS U a0COIIOTHASI TeOXPOHOIIOTHA. ['e0XpoHOIOrnYecKas 1mKana: S0HbI, 3Pbl, IEPHOIBL,
3IOXH.

Hauanpubie a3Tambsl opranuyeckoi sBostouuu. llosiBieHHE W 3BOJIOLMS TEPBBIX KIETOK. DBOJIOLUSA
metabonu3mMa. Bo3HHMKHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE OWOIMIEHKH Kak aHajor
nepBbIX Ha 3emiie coodiecTB. CTpoMaToauThl. [[poKaproThl U 3yKapuOTHI.

[Tpoucxoxaenue 3ykapuot (cumMOuoreHes). DBOJIIOLIMOHHOE POUCXOXKIeHne BUpYcoB. [Ipoucxoxnenue
MHOT'OKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHUE OCHOBHBIX IPYII MHOI'OKJIETOUHBIX OPIraHU3MOB.

OCHOBHBIE TaITbI 3BOJIONUH BRICIIUX pacTeHuid. OCHOBHBIE apoMopd 03kl pacTeHHid. BBIXo pacTeHmii Ha
cymy. IlosiBneHue crnopoBbIX pacTeHUM W 3aBoeBaHME MMM cymu. CemeHHble pacteHus. [Ipoucxoxiaenue
LBETKOBBIX PaCTEHUII.

OCHOBHBIE STarbl BOJIOIMUH )KUBOTHOTO MUpa. OCHOBHBIE apoMop(03bl KUBOTHBIX. BeHpackas Qayna.
KemOpuiickuii B3pbIB — IMOSBICHHE COBpEMEHHBIX TUIOB. IlepBble xopaoBble kUBOTHbIE. JKU3HB B BOJE.
OBoronusl MO3BOHOYHBIX. [Ipoucxoknenune amdubuit u pentunuii. [IpoucxoxaeHne MIIEKONMUTAIONUX U
ntull. [lpunnun xmodeBoro apomopdosa. OcBoeHue 0eCro3BOHOYHBIMU KM TO3BOHOYHBIMU >KUBOTHBIMHU
CyIIN.

PazButne xu3Hu Ha 3emiie MO paM M MEpUOAAM: apXeH, MPOTEPO30M, MaIe030i, ME3030M, KAMHO30M.
OO0miass xapakTepuCTHKa KiIUMaTa U TeOoJOTMYEeCKHX mporeccoB. [losBIeHHMe W paclBET XapaKTepHBIX
OpPraHu3MOB. YTieo0pa3oBaHMe: €ro YCIOBH U BIMSHUE HA Ta30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHS — 3KOJOTMYECKHE KpPHU3UChI mpomuioro. IIpuyuHBl M CIEACTBHS MacCOBBIX
BbIMHpaHuil. CoOBpeMEHHBIH HKOJOTMYeCKUi Kpusuc, ero ocoOeHHocTtu. [IpoOnema coxpaHeHus
6uropazHooOpazus Ha 3emIe.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IlpuHIunsl knaccupukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIb OPraHU3MOB.

JdemoHcTpauuu

[Toptpersr: @. Peau, JI. Cnannanuanu, JI. Ilacrep, U. . Meunukos, A. U. Onapun, [Ix. Xonaein, I
Ménnep, C. Munnep, I'. FOpu.

Tabmue! u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [TacTepa 1o u3yueHuIo camo3apok/1eHus
*Kku3Hm», «Cxema omneita C. Mwwepa, [I'. Opwu», «Otanel HEOPraHUYECKONW  SBOJIIOLHKY,
«['eoxpoHonornueckas mkana», «HauyanpHble STambl OpraHUYeckoil sBomoimn», «Cxema o0pa3oBaHUs
JYKapHOT MyTéM cumOuoreHesa», «Cucrema XUBOW Hpupoab», «CTpoeHHe BUpYCay, «ApoMop(o3bl
pactenuit», «PuHHOPUTH», «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHbIE BOJOPOCIUY, «MXu»,
«[TarmopoTHukn», «lonocemMeHHble pacTeHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHUS
XKHUBOTHOTO MUPa», «ApoMop(o3bl KUBOTHBIX», «IIpocTteiimmey, «KumednonomaoctHsiey, «I1nockue yepBu»,
«Ynenucronorue», «PpiObl», «3eMHOBOAHBIEY, «lIpecMbikatommecs», «lItuuby, «MiekonuTaromue,
«Pa3BuTHe XU3HH B apXeWCKoW spey», «Pa3BuThe XU3HM B IPOTEPO3OMCKON 3pe», «Pa3BuTHE XNW3HU B
MaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KWU3HU B KaWHO30WMCKOH 3pey,
«CoBpeMeHHas CUCTEMa OPraHMYECKOr0 MUPa».

Ob6opynoBanue: repOaprun pacTeHUI Pa3INYHbBIX OT/AEIOB, KOJUICKIIUN HACEKOMBIX, BJIa)KHBIC MperapaThl
JKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIMM UTJIOKOXKHUX, CKEIEThI I03BOHOYHBIX KUBOTHBIX, Uy4desia MTHII
U 3BepeH, KOJUIEKUMM OKAMEHEJIOCTEH, IIOJIE3HBIX MCKOMAEMBbIX, MYJSDKM OpPraHMYECKHX OCTaTKOB
OpraHU3MOB.

BupryanbHasa JaGoparopHasa paGora «MogenupoBanue onbiToB Munnepa—tOpu 1o u3ydeHuro
a0MOTeHHOT'0 CUHTE3a OPTaHUYECKUX COSIMHEHUHN B IEPBUYHOM aTMOcdeper.



JlaGoparopHas padora «/3yyeHue u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.
IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX OTACIIOBY.
IIpakTnyeckas padora «3yyeHne 0COOEHHOCTEN CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxo:kaeHue yel0BeKa — AHTPONOreHe3

Pa3pnenb! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TPEJCTaBICHUN O IMPOUCXOXKICHUM dYelloBeKa. Penurnosnsie Bo33peHUs. CoBpeMEHHbIE
Hay4yHbIE€ TEOPUHU.

CxoncTBO YenoBeKa ¢ KUBOTHbIMH. CHCTEMAaTHYECKOE MOJIOKEHHE YenoBeKka. CBUIETENbCTBA CXOACTBA
YyelloBeKa C  JKUBOTHBIMHM:  CpaBHHUTEIbHO-MOp(osoruueckue, sMOpuonoruueckue,  (pusuosuoro-
Onoxumuueckue, noseneHdYeckue. OTAMUMA 4YEJIOBEKAa OT JKUBOTHBIX. [IpsAMOXOKIeHHME M KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE r0JIOBHOTO MO3ra U BTOPOM CUTHAIbHON CUCTEMBI.

JBuwxymue cunbl  (hakTopbl)  aHTpoIoreHesa: Ouosjoruueckue, conuanbHbie. COOTHOIIEHHE
OHMOJIOTHYECKHX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaAMM aHTPOIIOTeHe3a. PaHHME denoBeKOOOpa3Hble 00€3bsSHBI (IMIPOKOHCYNBI) M PAaHHUE
HNOHIUABl — OOILIUE NpPEIKH 4YeIOBEKOOOpPA3HBIX O0E€3bSH W JIIOJAEH. ABCTPAJIONUTEKU — JBYHOIME IPEIKU
monel. YenoBek yMmelnblil, IepBble U3rOTOBIEHUS OpyAuil Tpyna. YenoBek NpsMOXOASIINN U MEPBbI BBIXO/
moneit 3a mpenensl Appuxu. UenoBek reiaenbOeprckuii — o0l NpeaoKk HeaHAepTAIbCKOrO YeJloBeKa U
YeJ0BeKa pa3yMHOro. YesoBeK HEaHAEPTAIbCKUI KaK BUJ JIKOJCH XOJOJHOrO KinMmaTa. YeloBeK pa3yMHbIN
COBPEMEHHOI0 THIIa, IEHUCOBCKUI Y€I0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka
Y NIaJIEOTEHOMHUKA.

DOBOJIIOLIMS COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYNALMAX yeloBeka. MyTallMOHHBIHI
npouecc u nonumopdusm. IlomynsunoHHble BOJHBL, Apeid TreHoB, Murpamus U «3PQeKT ocHOBaTeNs» B
HOMYJISIIMUSIX COBPEMEHHOTO UEIOBEKa.

Yenoseueckue pacbl. Ilonarue o pace. bonbmime pacel: eBpomeougHas (eBpasuiickas), aBCTpajo-
HerpouHas (3KBaTopUalbHAas), MOHTOJOWIHAsA (a3MaTCKO-aMepHKaHcKas). BpemMs u myTu pacceneHus
yeloBeka 1No IaHere. EnuHCTBO uenoBeueckux pac. HayuHass HecOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCT UenoBeKa K pa3HbIM YCIOBUSM OKpYXXKarolel cpeasl. BinsHue reorpapuueckoii cpeabl
u Jipeiiha reHoB Ha MOPQOIOTHIO U GUUOJIOTHIO YETIOBEKa.

MexIUCUUIUIMHAPHbIE MeTOJbl B  (u3nueckoi (OMOJIOTMYECKOI) aHTPOMOJIOTUU. OBOJIOLUOHHAS
AQHTPOIOJIOTUS U MaJICOAHTPOIIONIOTHS YEJIOBEUECKUX MOMYIsIuii. buoconnanbHble Hccae10BaHUS TPUPOIbI
yenoBeka. MccrnenoBanne KoBOMIONMHA OMOIOTHYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdemoncTpanuu

IToprpersr: Y. apsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeTonbl aHTpormojorum», «['0JIOBHOW MO3r uejoBeka», «YemoBekooOpa3HbIE
00e3bsiHb», «CKeneT uenoBeKa W CKeJeT MuMNaH3e», «PyauMeHTbl M aTaBU3MbD», «JIBHIKYyIIHME CHIIbI
AHTPOIIOTEHE3a», «DBOJIIOIIMOHHOE JIPEBO YEJIOBEKA», «ABCTpAJIONUTEK», «YHenoBek ymenslit», «YHenoBek
npsiMoxosaumiiy, «Jlenucockuit udenosek» «Heannpepranbup», «KpomanboHIbD», «lIpenku uenosekay,
«OTanbl 3BOJIIOLMH YeTI0BEKA», «Packl yemoBekay.

OO6opynoBaHue: MYJISDKA OKaMEHENIOCTeH, MPEeIMETOB MaTepHalbHOM KyJIbTYphl MpPEIKOB 4YellOBEKa,
penpoaykiuu (dotorpadhun) KapTUH ¢ MHUGPOIOTHUYECKUMHU U OMOIEHCKUMHU CIOKETaMH MPOUCXOKICHUS
yenoBeka, (oTorpadum HaXOMOK HCKOMAEMBIX OCTaTKOB YEJIOBEKAa, CKEJIET YeJOBEKa, MOJEeib depera
YeJIOBEeKa M 4Yepena HIMMIIAH3€, MOJENb KHUCTH 4YelOBeKa M KHCTH IIMMIIAH3€, MOJEIU Topca IMPEeaKOB
YEJI0BEeKa.

JlabopaTopnasi pabora «/3ydueHne OCOOCHHOCTEH CTPOCHHsI CKeJeTa 4YeJOBEeKa, CBS3aHHBIX C
HPSIMOXOKICHUEM).

IIpakTnyeckasi padora «/3yueHue sKOJOrMYECKUX alanTaluii YEI0BEKaY.



Tema 6. JKo0JI0THUsI — HAYKA 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM C
OKPY:KaIOLeH cpeaoi

3apoxaeHue u pazButue d3xonoruu B Tpyaax A. 'ym6onsara, K. @. Pynee, H. A. Ceepriosa, 3. ['ekkens,
A. Tencnu, B. H. Cykauéna. Paznensl u 3agaun 3x0i0ruu. CBsI3b 9KOJIOTHUH C IPYTUMHU HayKaMHu.

Metonsl skosoruu. IloneBsie HaOMOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOAHBIE U J1a00OpaTOpPHBIE.
MogenupoBaHue B OKOJIOTMU. MOHHUTOPUHI OKPYKAIOIIEW CpeApl: JIOKAJIbHBIM, PErMOHAIBHBIA U
17100 TbHBIH.

3HaUYE€HHE SKOJIOTMYECKUX 3HAHUM Ui 4YE€lIOBEKa. DKOJIOIMYECKOE MHUPOBO33PEHUE KaK OCHOBA CBs3EHd
yenoBedecTsa ¢ npupoaod. PopMHUPOBAHHME 3KOJIOTMYECKOM KYJIBTYPbl U 3KOJOTMYECKOW TIPaMOTHOCTH
HaCeJICHUS.

JdemoncTpauuu

[Toptpetsr: A. 'ym6onbar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3mensl sxonoruny», «MeToabl SKoJdorun», «CxemMa MOHUTOPUHIA OKpY’Karolen
CpeIbD».

Jlaboparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUS

Dxonoruyeckue (GpakTopsl U 3aKOHOMEpHOCTH uX AeicTBus. Kinaccudukanus skoigorndyeckux (hakTopos:
abuoTuyeckue, OMOTHYECKUE, aHTponoreHHole. OOmMe 3aKOHOMEPHOCTH JEWCTBUSA SKOJIOIMUECKUX
daktopoB. I[IpaBuno munummyma (K. Inopenrens, 0. JIlubux). TomepaHTHOCTb. OBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT kak 3kojoruyeckuii akrop. leiicTBue pa3HBIX Y4acTKOB COJHEUHOTO
CHEKTpa Ha OpraHM3Mbl. DKOJOTMYECKHE TIpPYNIbl PACTEHUNW U JKUBOTHBIX [0 OTHOIICHHIO K CBETY.
CurnanbHas poib cBeTa. PoTonepuoOaU3M.

Temmneparypa kak skojoruueckuil akrop. JlelicTBue Temneparypsl Ha opranu3msl. [lolikunorepMHsle u
TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTh kak skosnornyeckuit pakrop. [Ipucnocodnenus pacreHuit K moAiep KkaHnio BOJHOTo OajaHca.
Knaccudpukanus pacrenuil mo orHomeHuto K Boje. IIpucnocoOneHust )KMBOTHBIX K HW3MEHEHUIO BOJIHOTO
pexXHUMa.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3IyIIHAas, MOYBEHHAs, INyOMHHAas MOJIOYBEHHas,
BHyTpUOpranusMeHHas. OU3NKO-XUMHUECKHE OCOOEHHOCTH cpesl oOuTaHusi opranusmos. lIpucrnocobnenus
OpPraHU3MOB K >KM3HH B pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue U BHyTpeHHHE pPUTMBL. CyTOYHBIE M TOJWYHBIE PUTMBI.
[Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHMA KHU3HH.

Kuzuennole ¢Gopmbl opraHuzMoB. llonstue o xuszHeHHOW Qopme. JKusHeHHBIE (OPMBI pacTEHHI:
JIEpeBbsl, KYCTApHUKH, KYCTapHUUKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI
JKUBOTHBIX: TUAPOOUOHTHI, T€0OOMOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HH.

Bbuotnueckue pakropsl. Buasl OHOTHYECKHUX B3aUMOJICHCTBUNA: KOHKYPEHLUS, XUITHUYECTBO, CUMOMO3 U
ero ¢opmel. I[lapasutusMm, koomepauus, MyTyalu3M, KOMMEHCAIH3M (KBapTUPAHTCTBO, HaXJEOHUYECTBO).
Herpoduueckue B3aumonelictBus (Tomuueckue, ¢opuyeckue, (adpuueckue). 3HaueHHE OHOTHYECKHX
B3aUMOJICHICTBUH 11 CYIIECTBOBAaHMSA OpPraHM3MOB B cpefe obOurtanHus. [IpyHIMO KOHKYPEHTHOIO
VCKJIIOUECHHUS.

JdemoHcTpauuu

Tabmumpl 1 cxeMbl: «IKojgoruueckre ¢GakTopbl», «CBETOBOH CIEKTP», «IDKOJOTHYECKHUE TPYIIIIHI
JKUBOTHBIX 110 OTHOIIEHHIO K CBETY», «T€mIOKpOBHBIE >XMBOTHBIE», «XOJOAHOKPOBHBIE UBOTHBIEY,
«DPU3NONOTHYECKUE ANANTAIlMU JKUBOTHBIX», «Cpeasl oOUTaHUs OpraHu3MoBy, «buonorndyeckue puTMBD,
«Kuznennsle Gopmbl pacteHuit», «KusHeHHbIE (OPMBI KHUBOTHBIX», «IKOCHUCTEMA UIMPOKOIMCTBEHHOTO



jeca», « JKOCUCTEMA XBOMHOTO Jiecay, «llenu nmutanusy, «XUIHUYECTBOY, «llapazutuzm», «KoHKypeHIHS»,
«Cumbmo3», «KoMmMeHcamm3m.

OGopynoBanue: TepOdapuu pacTCHH U KUBOTHBIX, IPUCIOCOOJNEHHBIX K BIMSHHUIO Pa3IMYHBIX
9KOJIOTHYECKUX (DAaKTOpOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUI,
CBETOJIIOOMBbIC, TEHENIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, TepOapuu U KOJUICKLIHU
TETUIOIOOMBBIX, 3MMOCTOMKIX, MOPO30YCTOMYMBBIX PACTCHMIA, Uydesa NTHIl U 3Bepe, repdapuu pacTeHHIA,
OTHOCSIIIUXCSL K TUrpoduTam, Kcepopuram, Me30puTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYIII, KOJIICKIIUU
JKUBOTHBIX, OOUTAIOLIMX B Pa3HBIX Cpelax, repOoapuu M KOJUIEKIIMU PACTEeHHH U KUBOTHBIX, 00JaJal0LINX
YyepTaMu IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HU, repOapuu U KOJUIEKIIMHU PACTeHUN U
YKUBOTHBIX Pa3IMYHBIX JKU3HCHHBIX (POPM, KOJJICKIIUU KUBOTHBIX, YUACTBYIOIIMX B PA3TUYHBIX OMOTHUECKUX
B3aUMOJICUCTBUAX.

JlabopaTopnasi pabora «BpIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pabora «BplsiBiIeHHE IPUCTOCOOIECHII OPraHU3MOB K BIUSHUIO TEMIIEPATYPHD».

JlabopaTopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUMN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Dxos1orust BUAOB M NOMYJIALUI

DKoJoruYeckrue XapakTepucTuku mnomynsauud. llomynsuuss kak Ouonorumyeckas cuctema. Poib
HEOJTHOPOJHOCTH Cpefbl, (Qu3ndeckux OapbepoB U 0OCOOEHHOCTEW Ouonoruu BUAOB B (POpMHpPOBAHUHU
MPOCTPAHCTBEHHOU CTPYKTYphI momyssiiuii. OCHOBHBIE MOKa3aTeId MOIMYJISIIIUU: YUCICHHOCTb, MJIOTHOCT,
BO3pACTHAs U MOJIOBAsi CTPYKTYPa, POKIAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJIoruyeckasl CTpykTypa nonyisinui. OLeHKa YMCIIEHHOCTH MONyJsauuu. JMHaMuKa nonyisauuu u eé
perynsuusa. buotuyeckuil moTeHuMan nonyaauud. MoaenupoBaHue AMHAMUKH nonyiasauuu. Kpubele pocta
YUCICHHOCTH monyisauun. KpuBbie BbDKUBaHUS. Perynsnuss 4uMCIEHHOCTH TMOMYJSIHUN: poib (PaKTOpOB,
3aBUCAIIMX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTHUECKHUE cTpaTteruu BUaoB (I- u K-ctparerun).

[TonsiTre 00 skojorMUeckoi Huie Buaa. Mectoobutranue. MHOTOMEpHas MOJIENb YKOJIOTMUECKON HUIIH
k.M. XarunHcoHna. Pa3mepsl akonornyecko Huu. [loTeHnmansHas U peaau30BaHHAs HULLIY.

Bun kax cucrema momynsuuid. Apeansl BUIOB. BUIBI M WX JKM3HEHHBIE CTpPATErHH. DKOJIOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJAEHUS U MUTPALIMI )KUBOTHBIX. Bronornueckne nHBa3uu 4yKepoJHbIX BUJIOB.

JdemoncTpauuu

[Toptper: [Jx. M. XarunHCOH.

Tabmumpl U cXembl: «IKOJIOTHYECKUE XapaKTEPUCTUKU TOmyisiuny», «[IpocTpaHcTBeHHas CTpyKTypa
nonyiasiuuny, «Bo3pacTHble nUpamMuAbl NONyJISUU», «CKOPOCTh 3aceleHusi IOBEPXHOCTU 3eMIn
Pa3JIMYHBIMU Opranu3zMammu», «Mogenp skosorundeckor Humu Jx. M. XatunHcoHay.

O06opynoBanue: repoapuu pacTeHNUN, KOJUICKITUN KUBOTHBIX.

JlabopaTropnas padora «IIpucrnocoOaeHus ceMsH pacCTEHUN K pacCeICHUION.

Tema 9. Jxkos10rns coo01mECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOriecTBa opranu3MoB. bruoreHos u ero cTpyktypa. CBs3u MeXAy OpraHu3MaMu B OUOIICHO3E.

Okocucrema kak otkpeitag cuctema (A. Jx. Tencnu). dyHKumoHanbHble OJIOKM OpPraHU3MOB B
9KOCHUCTEME: TPOIYIIEHTHI, KOHCYMEHTHI, PEAYyIeHTh. Tpodudeckue ypoBHU. TpoduUeckrne Memu U CETH.
AlGuotnueckue 0510ku dKocucTeM. [1ouBHI M Wbl B 3KOcHcTeMaX. KpyroBopoT BEIIecTB U MOTOK SHEPTUU B
DKOCHUCTEME.

OcCHOBHBIE MOKa3aTeau 3KOCUCTEMBI. broMacca M mpoayKuus. OKOJIOIMYECKHME MUPAMHUABI YHCEll,
OMOMacChl U PHEPTUH.

HHunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpotiku.  @nyxmyayuu.  HarmpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccud. IlepBuuHbIE W BTOPUYHBIC CYKIECCUM M HMX MPHUYUHBL.



AHTpPOTIOTEHHBIE BO3JICUCTBHS Ha Cykieccuu. KimmmakcHoe coobmiectBo. buopasHooOpasuwe W TMONHOTA
KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[Ipupoansie 3KOCHCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKeaHos. IKOCUCmeMbl
MYHOPp, 71eco8, cmenelti, nyCmoultb.

AHTpONOreHHbIE 3KOCHCTEMBl. Arpo3KocucTeMa. ArpoueHo3. Paznuuus Mexay aHTpONOIeHHBIMM U
IPUPOIHBIMH SKOCHCTEMAaMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI — ypOoskocucreM. l'opoackas d¢uopa u  ¢dayHna.
CuHaHTponu3anusi ropoJckoi ¢ayHbl. buonorunueckoe M XO3sIMCTBEHHOE 3HAUCHHE Aarpo’KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpPraHU3MOB B OJKOCUCTeMax. Poib
KACKAOHo20 2¢hpekma u 6u006-20uduxamopos (Kuouesvix 6u008) 6 QYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc 3Hepruu U BEIIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMM. Y CTOMYMBOCTh OPraHU3MOB, HOMYJISALUA U
9KOCHCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIOI'€HHBIX BO3/ICHCTBUH.

Mexanuzmol  6030eticmeus  3azpA3HeHUll PA3HbLIX MUNO8 HAa CYOOP2AHUBSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIEMHOM YPOGHAX, OCHOBbL 9IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmeus. MeTo0JI0T1sl MOHUTOPUHIa €CTECTBEHHBIX U aHTPOIIOI'€HHBIX 3KOCHUCTEM.

JleMmoHCTpanumn

[optper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpyKkTypa OHOIIEHO3a», «DKOCHCTEMA IIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOWHOro seca», «@DyHKUMOHAJbHbIE TPYIIBl OPraHU3MOB B 3KOcHUCTEMEe», «KpyroBopoT BellecTB B
skocucteme», «llemum nuTaHuMs (macTOMINHAs, JAETPUTHAs)», «DKOJOTMUYEecKas MUpaMuaa YHUCe,
«IKoJoruYecKasl MupaMuaa OMoMacchl», «IKOJOTHYECKas MupamMuaa >Heprum», «OOpazoBaHue 00J0Ta,
«[lepBuuHas cykneccus», «BoccTaHOBIEHHE Jieca IMOCIe TMOXKapa», «IKOCHCTEMa 03epa», «ATPOIEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHH B arpoleHosey, «I[Ipumepsl ypooskocucTem».

ObGopynoBanue: repbapuM pacTeHUH, KOJUIEKLIMM HAaCEeKOMBbIX, dyyesla NTHUIl M 3Bepell, repbapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIEITb SKOCUCTEMEI.

IIpakTnyeckas padora «/3ydeHne u onrcanue ypoOIKOCHCTEMBD.

JlaGopaTtopnas pabora «/3yuyeHue pazHOOOpazus MENKHX IOYBEHHBIX WIEHHUCTOHOTMX B Pa3HbIX
KOCHCTEMAX .

IKeKkypeust «IKCKypcHsl B TUIWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha CyXOJOJbHBIN
WJTM TIOMMEHHBIN JIYT, 03€P0, OOJIOTO)».

IKCKypeust «IKCKYpPCHs B arpodKocHcTeMy (Ha MOJIE UITH B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTeMa

bruocdepa — obmemmanerapuas 06o0g09ka 3eMiTd, T CYIMIECTBYET WM CYIIECTBOBaja Xu3Hb. Pa3BuTne
npejcTaBieHuii o Ouocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o 6mochepe. Ob6nactu
6uocdeps! u e€ coctan. JKuBoe BeriecTBo 6Mochepsl U ero PyHKINU.

3aKOHOMEPHOCTH cylecTBOBaHUs Onochepsl. OcobeHHOCTH O6HOChephl Kak TI00aTbHON IKOCHCTEMBI.
Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemeCTB U OMOT€OXMMHUYECKHE LMKIBI (yriepoaa,
azora). PutmMmuuHOCTh siBieHU B Onocdepe.

3onaneHOCTh Onochepsl. IlonstTne o Omome. OcHOBHBbIE OWMOMBI CyIIM: TYHJApa, XBOWHBIE Jieca,
CMEIIaHHbIE M IIUPOKOJUCTBEHHBIC Jieca, CTEINH, CABaHHBI, MYCTBIHU, TPOIMYECKHE JIECA, BBICOKOTOPBSI.
Knumar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIITH.

CtpykTypa 1 QYHKIUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMa a u OnochepHbIX (yHKITHIA.

JdemMoncTpanuu

[optpetsr: B. U. Bepnaackuii, 3. 3rocc.



Tabmumpl u cxemsl: «l'eocdepsr 3emnn», «KpyroBopor azora B mpupozae», «KpyroBopor yriepona B
npupone», «KpyroBopor kuciopoaa B mpupoae», «KpyroBopor Boasl B mpupoze», «OCHOBHBIE OHOMBI
cymn», «Knumaruueckue nosica 3emnny», «Tynapa», «Taira», «Cmemannsiid jecy, «lllupokonucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKOJOTUYECKUE KPU3KUCHI U X MPUUMHBL. BosnelicTBue yenoBeka Ha Ouocdepy. 3arps3sHeHrne BO3AYITHON
cpensl. OxpaHa Bo3dyxa. 3arpsi3HeHue BoAHOH cpeabl. OxpaHa BOJHBIX pecypcoB. Paspyiienue MmouBbl.
OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.

AHTpPONIOT€HHOE BO3/ICHCTBHE HA PACTUTENIbHBIN U KUBOTHBIN Mup. OXpaHa paCTUTEIILHOTO U >KUBOTHOTO
mupa. OCHOBHBIE TPUHIUIBI OXpaHbl Npuponsl. KpacHeie kHuru. Oco00 oOXpaHseMble MPUPOIHBIE
tepputopuu (OOIIT). boranuyeckue cajbl ¥ 300JI0TUYECKUE TTAPKH.

OcHOBHBIE TPUHIUIB  YCTOMYMBOTO  pa3BUTUs  4YelloBeYecTBA W mIpuponbl. PanumonambHOe
IPUPOJIONOIL30BAHUE U COXPAHEHHE OMOJIOrMYecKOoro paszHooOpasus 3emun. OOmMEe 3aKOHOMEPHOCTH
MIOOANBHBIX  DKOJIOTHYCCKUX KpU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3HCAa W €r0  BEPOSITHBIC
MOCIIEACTBHSI.

Pa3BuTHe METOMOB MOHHMTOPHHra pa3BUTHS ONACHBIX TEXHOTEHHBIX TmporeccoB. Cucmemuvle
uccneoosanusi nepexooa K pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonosuueckoe
pasznoobpaszue u ouopecypcwl. Hayuonanvnvie ungpopmayuonmvie cucmemvl, obecneuusarouwjue O0OCMyn K
uHgopmayuu nNo cOCMoAHUI0 OMOENbHLIX 6U008 U IKocucmem. OCHO8bL IKOpeadUIUMAyUuU IKOCUCmem U
cnoco608 6opbOBL ¢ buonospescoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuupl U cxeMmbl: «3arps3HeHre aTMocdephl», «3arpsi3HeHue rugpocdepbl», «3arpsi3HEHHE MOYBBIY,
«[TapuukoBsIii 3 dexT», «Ocobo oxpaHseMble TPUPOTHBIC TEPPUTOPHI», «MOoIeH YyIpaBIsIeMOro MUPay.

Ob6opynoBanue: ¢otorpadun OXpaHsEMbIX pacTeHH M KHUBOTHbIX KpacHoil kuHurm Poccuiickoit
®enepannn, KpacHol KHUTH pervoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIBTATHI

OI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 00y4alOIMMUCS MPOTpaMM CPEeTHEro
o0uiero o0pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType NTMYHOCTHBIX pe3yJabTaTOB OCBOEHHUS IMPOrpaMMbl 1O OHOJOIMH BBIJICJIIEHBI CIEAYIOIINE
COCTaBJISAIONIME: OCO3HAHHE OOYYArOIIMMHCS POCCHMCKON TIpa)XaHCKOW HIEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOONIPEAENCHUIO, Haauuue momusayuu K OOy4eHHIO OHOJIOrHH,
yenenanpasnenHoe paseumue BHYTPEHHMX YO€XKIEHHH JUYHOCTM HA OCHOBE KIIIOYEBBIX LEHHOCTEH W
UCTOPUUECKUX TPAJULUN pa3BUTHUS OUOJOTMYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb O0YUarOIIUXCS
PYKOBOJACTBOBATLCA B cBocit ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHU, MPUCYIHIUMH CHUCTCMC
OMOJIOrMUECKOTr0 00pa30BaHUs, HAIUYUE NPABOCOZHAHUA YKOIOTUUECKOU KYIbTYpBl, CHOCOOHOCMU CMABUMb
LIEJIU ¥ CTPOUTD KU3HECHHBIE TUIAHBI.

JIMYHOCTHBIE PE3ybTATBl OCBOCHMS MPOTrPAMMBI IO OMOJIOTMM JOCTHTAlOTCS B €IMHCTBE y4eOHOM M
BOCHHUTATEIIHLHOMN ACATCIIBHOCTH B COOTBCTCTBHU C TpaJUIITMOHHBIMU pOCCHfICKHMH COIIMOKYJIbTYPHBIMU,



UCTOPUYECKMMHU U JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B OOILLECTBE MPAaBUIAMU U HOPMaMH
NOBEJICHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHMS, CAaMOBOCIHMTAHUS W CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHE!N MO3ULUHU JUYHOCTH, MATPUOTU3MA U YBaKEHUS K 3aKOHY U IPAaBONOPSIKY, YEIOBEKY Tpyla U
CTaplleMy IIOKOJEHHIO, B3aUMHOIO YBaXXCHHs, OEpEeXKHOro OTHOLIEHHS K KYyJbTYpHOMY HAclIeAHuI0 U
TpaZuLUsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKpYXKarollen cpee.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS y4eOHOTO mpeamMeTa «bruonorusy MOmKHBI OTpaXaTb TOTOBHOCTh U
CHOCOOHOCTh OOYYarOMIMXCSl PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEW IO3UIMEH JUYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOro OOIIEeCTBA, pACHIMPEHHE JKU3HEHHOTO OIblTa M ONbITa
JESTENIbHOCTH B IPOLIECCE PEATTU3ALMN OCHOBHBIX HAIIPABJICHUH BOCIIUTATEIBHOMN AESTEIbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLUHU OOYYalOIIErocss Kak aKTUBHOIO M OTBETCTBEHHOTO WeHa
pOCCHICKOro 00I1IeCTBa,;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW MESTEIbHOCTH IPH CO3JaHUU Y4YEOHBIX IPOEKTOB, PEILICHUU
y4eOHBIX U N103HABATEIbHbIX 33Jay, BHIIOJHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB ONPENENIATh COOCTBEHHYIO MO3MIIMIO IO OTHOIIEHHUIO K SBJICHUSM COBPEMEHHOM U3HU U
00BACHATH €€,

YMEHHUE YYMUTBHIBATh B CBOMX JACHUCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHMBHOI'O B3aMMOJECHCTBHSA JHOJEH C
pa3sHBIMU YOEXKIEHUSAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAIBHBIM TOJI0KEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBHIMOJHEHHS! Y4€OHBIX, IMO3HABATEIbHBIX U
UCCJIEIOBATEIbCKUX 3aJ1au, YBAKUTEIBHOIO OTHOIIEHUS] K MHEHHMIO OIIIOHEHTOB MPU OOCYKJIEHUU CHOPHBIX
BOIPOCOB OMOJIOTHUYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TI'paKJAaHCKOM HAEHTUYHOCTH, MaTPUOTH3MA, YBAXKEHHUSI K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepes PoamHOMN, ropiocTu 3a CBOM Kpai, cBOX PonuHy, CBOM SA3BIK U
KYJIBTYPY, IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOULIEHHE K MPHUPOJHOMY HACIIEIUIO0 M MaMITHHUKaM IMPHUPOAbI, JocTHKeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOpTEe, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OMOJIOTUH, TOHUMAHMS
3Ha4YeHUs OMOJIOTUH B MO3HAHUU 3aKOHOB MIPUPOJIbI, B )KHU3HH YeJIOBEKa U COBPEMEHHOT0 OOIIIEeCTBA;

uzeiHas yoexxA€HHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aute OTedecTBa, OTBETCTBEHHOCTD 3a €To CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTENH POCCUIICKOTO HAPOJa;

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILUEHHE K CBOUM POAWUTENSAM, CO3JAHMIO CEMbM Ha OCHOBE OCO3HAHHOI'O IPUHATHUSA
LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPAIULIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOI'O M TEXHHYECKOTO TBOPYECTBA,
CTOpTa, Tpy/a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMAHHE YMOLIMOHAIBHOTO BO3ACHCTBHS KUBOU NIPUPOABI U €€ IEHHOCTH;



FOTOBHOCTh K CaMOBBIP@XEHHUIO B pAa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATh KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHUS, (POPMHUPOBAHUA KYJBTYPbl 3A0POBbSI U 3MOLHMOHAJIBLHOIO
OJ1aronmoJryymsi:

MOHMMAaHUE M peaju3alus 3J0pOBOro M 0e30macHoro odpasa KH3HU (30pOBOE MUTAHHE, COONIOICHUE
TUTUCHUYECKUX TMPaBWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUH M OTABIXA, peryisipHas (Qu3andeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOT'O W KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHMMAHHUE LIEHHOCTU TMpPaBWJI WHIMBUIYaJbHOTO M KOJIJIEKTUBHOTO O€30MacCHOTO TIOBEJCHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCJCACTBUNA W HENPHUSATHS BPEAHBIX MPHUBBIUEK (YHOTPEOJICHUS alKOrojs, HAapPKOTHUKOB,
KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTHUBHOM JIEATETLHOCTH TEXHOJIOTHYECKON U COIMATBbHOM HAINPaBJIECHHOCTH, CIIOCOOHOCTh
WHULIUAPOBATH, IUITAHUPOBATH U CAMOCTOSITENIBHO BBIOJIHAThH TAKYIO AESATEIbHOCTD;

MHTEpEC K pazNUYHbIM cdepaM MpodeccHnoHalbHON AeITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymymiei mpodeccuu U pean30BbIBaTH COOCTBEHHBIC JKU3HEHHBIE TJIAHbI;

FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U caMOOOPAa30BaHMIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYeCKOro BOCIINTAHUA:

9KOJIOTUYECKU 11€71€c000pa3HOe OTHOUIEHHWE K MPHUPOJE KaK MCTOYHUKY KM3HM Ha 3emile, OCHOBE eé
CYIIECTBOBAHMUS;

MOBBILIICHHE YPOBHS 3KOJIOTMYECKOM KYyJIbTYphl: MPHOOpETEHHE ONbITa IUIAHUPOBAHMSI MOCTYIKOB H
OIIEHKH UX BO3MOXHBIX MOCIIEICTBUM JIJIS1 OKPYXKAIOIIEH CPEIbL;

OCO3HaHHeE TNI00aJIBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX peleHus;

CIIOCOOHOCTh MCHOJIb30BaTh MpUOOpeTaeMble IPU U3yYEHUH OHMOJIOTMU 3HAHMUSI U YMEHUS MPH PELIeHUH
npo0iieM, CBA3aHHBIX C PallMOHAIIBHBIM IPUPOJIONOIb30BaHIEM (COOII0IEHUE TIPABUII TOBEACHUS B IPUPO/IE,
HANPaBIIEHHBIX HA COXPAaHEHHE PAaBHOBECHS B 9KOCUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHCTBUI, NPUHOCALUIMX Bpel OKPYKAOIIEH MPUPOAHOM cpene, yMEHHe
IPOTHO3MPOBATh HEOJAroNpHUATHBIE 3KOJOTHYECKHE MOCHEACTBHS MpeANpUHUMAeMbIX JEHCTBUM U
peoTBpallaTh UX;

HaJU4KMe Pa3BUTOrO0 HKOJOTMYECKOTO MBILUICHUS, JKOJOTMUECKOW KYJIbTYphl, OIbITA JEATEIbHOCTU
SKOJIOTUUYECKOW HaNpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMHU B MTO3HABATEIIbHOW, KOMMYHUKATUBHOU U
COLIMAJIbHOW TMpaKTUKe, TOTOBHOCTH K YYacTHI0O B MPAKTUYECKON NEATEIbHOCTH HKOJIOTMYECKOM
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH H
0OIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA JTMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B
MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YMUTATENbCKOW KYJIbTYpPhl KaK CPEACTBA B3aUMOACHCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;

NOHMMaHUe crienupuKky OUOJIOTMH KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU PAIOHATBHOIO
HAyYHOTO MBIIIJICHUS, CO3JaHUM LIEJOCTHOTO IMPEACTaBICHUS 00 OKpYXKalolleM MHpEe Kak O EIUHCTBE
NPUPOJBI, YEIOBEKa M OOIIEeCTBA, B TO3HAHWHM MPUPOIHBIX 3aKOHOMEPHOCTEH U pEUICHUH MpodIemM
COXpaHEHUs MPUPOJIHOTO PABHOBECHS;



yOSKIEHHOCTh B 3HAYMMOCTU OMOJIOTUH JUIsl COBPEMEHHOM LIMBUIM3ALMU: OOECIIEYEHNsT HOBOTO YPOBHSI
Pa3BUTHS MEIUIUHBI, CO3JaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX PEIaTh PECYpCHBIEC MPOOIIEMBI
pa3BUTHS YEIIOBEUECTBA, MOMCKA MyTeH BBIXOAA W3 TNIOOATBHBIX HKOJOTHYECKUX IMPOOJIeM M oOecreueHHs
nepexosa K YCTOMYMBOMY pPa3BUTHIO, DPALMOHAIBHOMY HCIOJB30BAaHUIO IIPUPOJHBIX PECYpCOB H
(OpPMHPOBAHNIO HOBBIX CTaHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTHMYECKMX 3HAHUHM B LENAX TMOBBIIICHHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTABHOW YacTH (PYHKIIMOHAIBHOM TPAMOTHOCTH OOYyYaromuxcs,
dbopMHUpyeMOi TpH U3y4EeHUU OUOJIOTHH;

IIOHUMaHME CYLUIHOCTH METOJIOB IIO3HAHMs, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCITIOJIb30BaTh TIOJy4aeMble 3HAaHUS JJs aHadu3a M OOBSCHEHHMS SBICHHHA OKPYKAIOUIETO MHUpa U
NPOUCXOAIINX B HEM M3MEHEHUH, yMEHUE JenaTh 000CHOBaHHbIE 3aKIIOYEHUSI HA OCHOBE HAyYHBIX (DaKTOB
Y UMEIOIIMXCS JAHHBIX C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS [Vl PELIeHUs TPO0JIeM B peaslbHbIX
KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE IIEHHOCTM HAy4YHOH JCSATEIBHOCTH, TOTOBHOCTb  OCYIIECTBJIITH  INPOEKTHYO U
MCCJIEIOBATEIBCKYIO ACSTEIHOCTh HHAUBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpbIBHOMY OOpPa30BaHUI0 M C€aMOOOpa30BaHUIO, K AaKTHBHOMY
MOJTYYCHUIO HOBBIX 3HAHHH MO OMOJIOTUN B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yabTaThl OCBOCHHs yueOHOro npenmera «bHOmOrus» BKIIOYAIOT: 3HAUYUMBIE JUIS
(GopMHpOBaHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILUIMHAPHBIE (MEXIpeaMeTHbIe) OOIIeHayYHbIe
MOHATHUS, OTPAXKAIOIIME [EJIOCTHOCTh HAyYHOW KapTUHBI MHpa H CIHeHU(pUKY METOIOB MO3HAHW,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SBICHHE, MPOIECC, CUCTeMa, HAyYHBIH (aKT,
OPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeJoBaHUe, HaOlIoIeHne, H3MepeHue,
9KCHEPUMEHT M JpYyrue); YHUBEpcalbHble YydeOHble JeicTBUS (MTO3HABaTeIbHbIE, KOMMYHHMKATHBHBIE,
peryisTuBHbIE), oOecrneunBamomye QopMuUpoBaHuE (PYHKIHMOHAIBHOM TIPAaMOTHOCTH U COLMAJIBHOU
KOMITETCHIIMH 00YJaroIIuXCcsl; ClIOCOOHOCTh 00YUYaIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEKIUCIIUILTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCAJbHbIE y4yeOHble JeHCTBHS B IO3HABATENBHOM M COILMAIBLHOMN
IpaKTHKE.

B pesynbrare usyueHuss OGMOJOTUM Ha ypOBHE CpeqHero oluiero oOpa3oBaHHs y oOywaromierocst 0yayT
c(OpMHPOBAHbI MMO3HABATEIbHBIC YHHUBEPCAIbHBIC yYUeOHBIC NEHCTBHS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHBIE
yueOHbIe JIeHCTBUS, pETyJIATUBHBIE YHUBEPCAIbHbIE yUeOHbIE IeMCTBUS, COBMECTHAS JI€ATEILHOCTb.

MeramnpeaMeTHble pe3yJibTaThl OCBOCHHS TPOTPaMMBbl CpPEIHEro o00Iero o0pa3oBaHUs JIOJIKHBI
OTpakaTh:

Osgiiaienne yHUBEpPCAIbHBIMH Y4eOHbIMU MO3HABATEIbLHBIMH A€l CTBUSIMH:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHUS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCTIONIB30BaTh NP OCBOCHHH 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CHHTE3a, CpaBHEHUS,
kinaccudukanumu, o00O0IIEHHs), PACKPBIBATh CMBICT OHOJIOTHYECKUX TOHATHN (BBIICTATH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATD CBS3U C IPYTUMU MOHSATHIMH);

OTIpeNeNATh e JEATeNIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPHUH HX JOCTH)KEHHUS, COOTHOCHUTH
Pe3yNbTaThl JESTEIBHOCTH C MOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHEe MOHIATHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;



CTPOUTH JIOTMUECKHE pacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, I[10 AaHAJOTWUH), BBIABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, ()OPMYIHPOBATH BHIBOBI M 3aKIIIOUCHHUS;

OPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBA JJISl MPEJCTABICHHS CYIIECTBEHHBIX CBSI3€ W OTHOUICHUH B
U3y4aeMbIX OMOJIOTUYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYUI pa3sHOrO POJa, BBIABIECHHBIX B PA3IMYHBIX
UH(GOPMALMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pELICHHS NOpoOJeMbl ¢ y4YETOM aHalIM3a HWMEIOIIMXCS MaTepUANIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JIESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJIIM, OLICHUBATh PUCKU
MOCIEACTBUM e TEIbHOCTH;

KOOPJAMHUPOBATh M BBIOJIHATH Pa0dOTy B YCIOBUSAX PEANBHOTO, BHUPTYaJbHOIO U KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HABBIKAMU Y4E€OHO-MCCIIEIOBATEIbCKONH M TPOEKTHON AEATEIbHOCTH, HABBIKAMH pPa3peIICHHS
npobieM, CrocOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOAOB PEUICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3TUYHBIX METOJIOB TIO3HAHMUS,

UCIIONIb30BATh PA3IMYHbIC BHUJBI JICATEIHHOCTH MO TOTYyYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B YYEOHBIX CHUTyallHsiX, B TOM YHCJIE€ NpPU CO3JaHUMA Y4YEOHBIX U
COLMAITbHBIX TIPOEKTOB;

dbopMUPOBaTh HAYUHBIM THUIl MBIIUICHUS, BIAaJETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U
METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 33Ja4ll B 0OpA30BATENBHON AEATENBHOCTH W >KU3HEHHBIX
CUTYaIHsX;

BBISIBJISATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BBIABUIaTh TUIIOTE3Y €€ pelieHus,
HaXOJIUTh ApTYMEHTHI JJIs I0KA3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PELICHHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJ€ pEUICHHs 3aJa4d pPe3yNbTaThl, KPUTHUECKH OIICHWBATh WX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILIECTBIIAATh  IIEJICHANpABIEHHBIH  IOMUCK TEpeHoca CpeJICTB U CIOoco0OB  JieficTBUA B
PO ECCHOHAIBHYIO CPEY;

YMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO U MPAKTHYECKYIO 00IaCTH )KU3HEISATETLHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJI€U, IPEJIaraTh OPUTMHAIBHBIE TTOAX0/Ibl U PEIICHHs], CTaBUTh MPOOIEMbI U 3aa4H,
JIOITYCKAFOTIIUE aTbTEePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B PA3IUYHBIX HCTOYHHMKAX HHPoOpMauuu (TekcTe y4dyeOHOro mnocoOus, HaydHO-
HOMYJSPHOM JHUTEpaTrype, OMOJIOrMYECKHX CIIOBApSX U CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHanM3UpoBaTh HHODOPMAIMIO PA3IUYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTHYCCKH
OILICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dbopMynHpoBaTh 3ampPOCHl M NPHUMEHSATh Pa3IHMYHBIE METO/AbI NMPH MOUCKE U O0TOOpe OMOJOTHUYECcKON
uH(pOpMaIiK, HEOOXOAUMOI JIJIS BBITIOJIHEHUS yU4eOHBIX 3a/1a4;

npuodperaTh OTIBIT WCIIOJIb30BAHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBHIOMPATh ONTUMANIBHYIO (POPMY IPEACTaBICHUS OHMOIOTUYECKON HHPOPMALIUH (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTOe);



UCIIOJIb30BaTh HAy4yHBIH SA3BIK B KadyecTBE CPEJCTBA IpU paboTe ¢ Ouojoruyeckoid HHQopManuei:
NPUMEHSTh XUMHUYECKHe, (pU3MYecKre W MaTeMaTU4YecKHue 3HAKH U CHUMBOJBI, (OpMYIbI, ab0OpeBHATYpY,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATIISATHOCTH;

BJIJICTh HAaBbIKAMU PACIO3HABAHUSA U 3aILUThl HH()OpMaIK, THPOPMALMOHHOM 6€3011aCHOCTH JIMYHOCTH.

OsgJiajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMHN BO BCeX c(hepax )KM3HH, aKTUBHO y4acCTBOBATh B JHAJIOTE MM JUCKYCCHH
[0 CYyLIECTBY OOCYXKIaeMoil TeMmbl (YMEHME 3aJaBaTb BOIIPOCHI, BBICKA3bIBATh CYXKACHUS OTHOCUTEIBHO
BBINOJIHEHUS TIpeAiaraéMoi 3a/1auu, yYUTbIBaTh HHTEPECHI U COINIACOBAHHOCTD MO3ULMH IPYTUX YYACTHUKOB
JT1aJIoTa WM JUCKYCCHUHN);

pacrio3HaBaTh HeBepOajbHBIE CpEACTBa OOLIEHHs, TIOHMMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
HPEANOCHIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYallui, YMETh CMATr4aTh KOH(QIUKTHI U BECTU EPErOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHHS U B3aMMOJEHCTBHSI, OHUMATh HaMEPEHUs IPYrux Jojel,
NPOSIBJIATH yBAXHUTEIHHOE OTHOLICHHE K COOECeIHHKY M B KOpPpEKTHOW (opme (OopMyIHpOBaTH CBOU
BO3PAXKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeIbHOCTD:

NOHMMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHONM W HMHIUBUAYAJTBbHOW pabOTHl MPHU pEIICHUH
Ouonornyeckoil mpobaeMbl, 000CHOBBIBATh HEOOXOJMMOCTh IIPUMEHEHUS TPYIOBBIX (OPM B3aUMOACHUCTBUS
IpY PEeLIeHnH Y4eOHOH 3a/1a4H;

BBIOMpPATh TEMaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ y4€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOTO YJIeHa KOJUICKTUBA,;

NPUHUMATh IE€TH COBMECTHOW JEATENIbHOCTH, OPTraHW30BBIBATH M KOOPIWHHPOBATH NEHCTBHA IO €&
JOCTH)KEHUIO: COCTAaBIIATh IJIaH JEHCTBHMM, paclpelesaTh Poiau ¢ y4ETOM MHEHHMH YYaCTHHMKOB, 0OCYXIaTh
pe3yibTaThl COBMECTHON pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa W KaXKJOTO yJYacTHWKAa KOMAaHIblI B OOMIMK pe3yibTar IIo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeJUlaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUIECKOE TIOBEJICHUE B PA3IMYHBIX CUTYAIMX, IPOSBIATH TBOPUYECTBO
1 BooOpaxxeHue, ObITh MHUIIUATUBHBIM.

OBiiajieHne YHHBEPCATbHBIMH PeryJsiTHBHbIMU /1eHCTBUSIMM:

1) camoopranu3anus:

UCTIOJIB30BaTh OMOJIOTUYECKNE 3HAHUS JIJISl BBISIBJICHUS TTPOOJIEM M MX PEIICHUS B )KU3HEHHBIX M YICOHBIX
CUTYaIIHSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWN LIEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX JICHCTBHAX U
MOCTYIKAaX 110 OTHOLICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 370POBBIO U 370POBbIO OKPYKAIOIIHUX;

CaMOCTOSITENTFHO OCYIIECTBIIATh TI03HABATEIFHYIO JESTEIbHOCTh, BBISBISATH IMPOOJIEMBI, CTaBUTh H
(dbopMymHpoBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIIbHON JESITEIPHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PELICHUs MPOOJIEeMBbI C YUETOM MMEIOIIUXCS PECYypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JienaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;



CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOW JPYIMLMU B Pa3HBIX OO0JIACTAX 3HAHUU,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYalWsM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yNbTATOB LIEJISIM;

BJIQJICTh HABBIKAMHU TIO3HABATENHHOW pe(ICKCUM KaK OCO3HAHHS COBEPIIAEMBIX JICUCTBUH U
MBICJIUTENIBHBIX MPOIECCOB, UX PE3YAbTATOB U OCHOBAHHI, MCIOJIB30BATh MPUEMBI pe(ICKCHH U OLEHKU
CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATECIBHOCTH;

3) npuHATHE ceds1 U IPYrux:

MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cCOJepKaHus ydeOHoro mpenmera «buonorus» Ha yriyonéHHOM
YPOBHE OPHECHTHUPOBAHBI Ha oOecreueHue MNpoPMILHOTO 00y4eHHus oOydatomuxcs Ouonoruu. OHU
BKITIOUAIOT: crienuduyueckre JUisi OMOJIOTHH Hay4YHBbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBHI 1O OCBOCHHIO,
UHTEPIIPETAllMd U TPeoOpa30BaHUIO 3HAHUN, BUJBI JIEATEIBHOCTH IO TOIYYEHUIO HOBBIX 3HAHMA M HX
MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B peabHBIX )KU3HEHHBIX CUTYyalusax. [IpeMeTHbIe pe3ynbTaThl
MIPE/ICTABJICHBI TIO TO1aM H3YUCHHUSI.

[IpeameTHBIe pe3ynabTaThl OCBOEHU yaeOHoro npeameta «buonorusi» B 10 knacce 10MKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAaYK, B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B TTO3HAHUH 3aKOHOB MPHUPOBI M PEIICHUU MPOOJIeM PallMOHAIBHOTO
MIPUPOIOTIOIB30BAHMS, O BKJIAJIE POCCUMCKUX U 3apYOSKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE OUOIOTHYECKUE
TEPMHHBI W TOHATUA (KW3Hb, KJIETKA, OpraHU3M, MeETa0OIu3M, TOMEOCTa3, CaMOpPETryJsAlus,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTh, W3MEHYHBOCTh, POCT W pa3BHUTHE), OMOIOTHYECKHUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. lllneiinena, P. BupxoBa, XxpomocomHasi Teopusi HacieICTBEHHOCTH T.
Moprana), yuenus (H. Y. BaBuioBa — o nieHTpax MHOrooOpasusi U MPOUCXOKACHUS KYJIbTYPHBIX PACTeHHIA),
3aKOHBI (eIMHOOOpPa3usi TMOTOMKOB TEPBOTO IMOKOJIEHHUS, PACHICTUICHHS, YHCTOTHI TaMeT, HE3aBHUCHMOTO
HacienoBanus I'. Mennensi, roMOJOTHYECKUX PSAJOB B HAcleACTBeHHOM m3meHunBocTH H. M. BaBuiosa),
MIPUHITHAITEI (KOMITJIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJaMU HAYYHOTO MTO3HAHMUSI, UCTIOJIb3YEMBIX B OMOJIOTHUECKUX MCCIIEIOBAHUSIX
JKUBBIX 00BEKTOB (OMHUCaHKE, U3MEPEHHE, HA0II0IeHNE, SKCTIEPUMEHT);

YMEHHUE BBLICIATh CYIIECTBEHHBIE MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPUOT, OJHOKIETOUHBIX
U MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCIe OakTepwii, TpuOOB, pacTeHUH, >KMBOTHBIX M YEJIOBEKa,
CTPOCHHsI OPTAaHOB U CHUCTEM OPTaHOB DPACTCHHH, JKUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEIACATEIHLHOCTH,
MPOTEKAIONIMX B OpraHU3Max pacTEeHUH, >KMUBOTHBIX W YEJIOBEKa, OMOJIOTMYECKUX TIPOIIECCOB: OOMEHa
BEIIECTB (METabOoJIM3M), TPEBPALICHUS SHEPruu, OpOXKEHHs, aBTOTPO(PHOTO U TreTepoTPO(HOrO THIIOB
nuTaHus, pOToCUHTE3a U XeMOCUHTE3a, MUT03a, Meil03a, FaMeTOreHe3a, SMOpHUOreHe3a, IoOCTIMOPHOHAILHOTO
pPa3BUTHS, Pa3MHOKEHUS, WHAWBHUIYaJbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMOJIEHUCTBUS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOODa;



YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEKIy OPraHOMIaMU KJIETKH U UX (QYHKIUSIMHU, CTPOCHHEM KJIETOK
pa3HBIX TKaHeW W UX (PYHKIHUSIMH, MEXIY OpPraHaMHh W CUCTEMaMH OPraHOB y PACTCHUM, XKUBOTHBIX W
YelloBeKa U UX PYHKIHUSIMH, MEXITY CUICTeMaMU OPTaHOB M UX ()YHKIUSIMU, MKy dTarlaMu 0OMEHa BEIECTB,
JTanaMy KJIETOYHOTO IMKJIA W KU3HEHHBIX LHUKIOB OPraHM3MOB, 3TalaMud 3MOPHUOHAIBLHOTO Pa3BUTHSA,
TEHOTHIIOM U (peHOTUIIOM, ()EHOTHUIIOM U (haKTOpPaMH CpeJIbl OOUTAHNS,

YMEHHE BBISBIATh OTJIMYUTEIBHBIC MPU3HAKHA KUBBIX CHCTEM, B TOM YHUCJIC PACTEHUH, KUBOTHBIX U
YEJI0BEKA;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTbI, OMOJOTHYECKYI0 TEPMHUHOJIOTUIO U CHUMBOJIUKY
JUISL TOKA3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE pemarh OWOJIOTMYECKHWE 3a/ladyd, BBIABIATh MPUYUHHO-CICACTBCHHBIE CBS3H  MEXKIY
UCCJICTyeMbIMU OHMOJIOTHUECKUMHU TPOLIECCAMH M SIBJICHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3bI Ha OCHOBaHUU
MOJTyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINONHITH JIa0OpaTOpHbIE U MpaKTUYecKue padoThl, COOMIOAaTh NpaBUia MpH paboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh HX JKCICPUMEHTAIBHBIMU CPEICTBaMHU, (HOPMYITHPYS IETh
UCCJICIOBAHMSI, aHATTM3UPOBATH NOJTyYEeHHbIC PE3yIbTaThl U J€TaTh BHIBOIbI;

YMEHHE Y4acTBOBaTh B Yy4eOHO-UCCIIEOBATEIbCKON paboTe Mo OHOJOTHH, SKOJOTUU M METUIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U ITyOJUYHO MPEACTABIIATH MOJyYeHHBIC PE3yJIbTaThl Ha
YUEHUYICCKUX KOH(DEPCHIIHSIX;

YMEHHE OLICHWBATh 3TUUYECKUE ACMEKThl COBPEMEHHBIX HCCIEAOBaHUN B 00JACTH OMOJOTHH U MEIUIIUHBI
(KITOHUpPOBaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAMpPABIEHHOE W3MEHEHHWE TeHOMa U  CO3JIaHue
TpPaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP Oyaymied mpodecCHOHATbHON MAESITEIbHOCTH B 00JIacTh
OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEIbCKOTO XO3sICTBa, MUIIEBON MPOMBIIIIEHHOCTH,
yrayOmsiTh TO3HABATENbHBIN HHTEPEC, HAMIPABJICHHBIN HAa OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIECH mpodeccuu
U IPOJOJDKEHHE OMOJIOTMYECKOr0 00pa30BaHUs B OpPraHU3alMSIX CPEeIHEro mpodeccuoHaTIbHOTO M BBICIIETO
o0OpazoBaHusl.

[TpenmMeTHBIEC pe3yabTaThl OCBOEHUS yueOHOro npenmeta «buonorus» B 11 knacce NOTKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU
COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KApTUHBI MHUpPA, B TIO3HAHWHM 3aKOHOB TIPUPOJBI W PEIICHUU
9KOJIOTMYECKUX  MpoOJeM  4eJoBeuecTBa, a TakKe B  PEIIEHUH  BOIMPOCOB  PalOHAIBHOIO
MPUPOIONIONB30BaHUS, U B ()OPMUPOBAHUU [IEHHOCTHOTO OTHOIICHUS K TPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHUE BIAAETh CHUCTEMOW OMOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYACT OMpENETCHUS W MOHUMaHUE
CYIIHOCTH OCHOBOIIOJIATAOIINX OMOJIOTMUYECKUX TEPMUHOB W TOHATHH (B, JKOcucTeMa, Omocdepa),
Ouosnorudeckue Teopun (IBomonnoHHas Teopust U. JlapBuHa, CHHTETHYECKAasi TEOPHsI BOJIONUN), yueHus (A.
H. CeepuioBa — o myTax u HampaBieHusx sBomonuu, B.M. Bepranckoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecus Jx. Xapau u B. BaiinOepra, 3aponpimeBoro cxoactsa K. M. bapa), nmpaBuiia
(muaumyma FO. JluOuxa, SKOJOTMYECKOW MHpaMHIbI dHEPruu), THmore3bl (rumore3a «vupa PHK» V.
I'unbepta);

YMEHHE BIAJ€Th OCHOBHBIMH METOJaMU HAyYHOTO IIO3HAHUS, HCIIOJB3yeMbIMH B OHOJOTHYECKHX
WCCJICIOBAHMAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMHCAaHHWE, HW3MEpEHuEe, HaOJIOJACHHE, SKCIEPHUMEHT),
croco6aMu BBISIBJICHUS U OLIEHKH aHTPOIIOTC€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICIATH CYIICCTBCHHBIE NPU3HAKU: BHUJOB, OWOTEOIICHO30B, JKOCHUCTEM H Ouocdepsl,
CTaOUITM3UPYIOLIETO, JIBIDKYIIETO U  Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, auiomaTpudeckoro u
CUMIATPUYECKOTO0 BHUA000pa30BaHMs, BIWAHUSA ABWXKYIIMX CHJI SBOJIONUM HAa TeHO(OHJ MOMYJsALIUH,



IpUCIOCOOTIEHHOCTH OPraHU3MOB K Cpejie OOMTaHus, 4epeloBaHUs HANpaBJICHUH 3BOJIOLMH, KPYroBOpOTa
BELIECTB U [IOTOKA SHEPTUHU B 3KOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aUMOCBSI3M MEXAY IPOLECCAMHM  3BOJIOLUM, JBWKYIIUMU CHUJIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMU Pa3IMYHbIX 3KOCUCTEM U MPUCIOCOOIEHUAMHI K HUM OPraHU3MOB;

YMEHUE BBIABIATH OTIMYMTEIbHBIE IMPU3HAKM >KUBBIX CHCTEM, IPUCHOCOOIEHHOCTh BHJOB K Cpefe
oOuTaHus, aOMOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3€H OpraHu3MOB B
CO00111eCTBAX, AaHTPOIIOT€HHBIX U3MEHEHUH B 3KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIIME APryMEHThI, OMOJOIMYECKYI0 TEPMMHOJIOTHUIO U CHMBOJIUKY
JUI J10Ka3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHMUYECKMX TpYII, B3aMMOCBSI3U OPraHU3MOB U
cpeapl OOMTaHWS, €AMHCTBA YEIOBEYECKHUX pac, HEOOXOTUMOCTH COXpPAHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IIPUPO/IBI U YEIIOBEUECTBA;

yMEHHUE pemaTth OWOJIOTMYECKHE 3aJjaud, BbIABIATH NPUYMHHO-CICACTBEHHBIE CBSI3M  MEXKAY
UCCIIElyeMbIMH OMOJIOIMYECKMMHM IMPOLECCaMU M SBJICHHUSMH, JI€1aTh BBIBOABI M IPOrHO3bI Ha OCHOBAHUU
MIOJIyYEHHBIX PE3Yy/IbTAaTOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE W MpaKTUYeCKHe paldoThl, COOMIOAATH IpaBHia TpPU pPadoOTE C
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHHUE BBIIBUraTh T'MIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIbHBIMU CPEACTBAMHU, (POpPMYyNIUpys LEb
UCCJIEJOBaHMSI, aHATM3UPOBATh NIOJyYEHHbIE PE3YJIbTAThl U JA€JIaTh BbIBObI;

YMEHHUE YYacTBOBAaTh B Y4eOHO-MCCIIETIOBATEIBCKOW paboTe MO OWOJOTHH, SKOJOTHH W MEIHUIIMHE,
POBOJUMOM Ha 6a3e IIKOJIBHBIX HAYYHBIX OOLIECTB, U MYOJUYHO NPEACTABIATH ITOJIyYeHHbIE PE3yJIbTaThl Ha
YUEHHUECKUX KOH(PEPEHIIMSIX;

YMEHHE OLICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOXKICHUM >KU3HHU, YEJIOBEKa M UYEJIOBEYECKHUX pac, O
pUYMHAX, TOCIEACTBUSIX U CIoco0ax MpeAoTBpalleHus I100anbHbIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccCHOHATbHON NEesITeIbHOCTH B OO0JIACTH
OMOJIOTHH, SKOJOTMM, HPUPOJOIOIB30BAHUSA, MEAULMHBI, OMOTEXHOJOIMH, IICUXOJOTHH, BETEPUHAPUH,
CEJIbCKOTO X0351CTBa, MUIIEBON TPOMBIIIJIEHHOCTH, YIIIyOJIsTh T03HABATEIbHBIA HHTEPEC, HAIIPABJIEHHBIN Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH MPOPECCHU W TPOJOKEHHE OWOJIOTHYECKOTO 00pa3oBaHUsI B
OpraHu3alUsIX CPEeAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaejioB U TeM (uudposbie)
KonTpoasb IIpakTuyec
I/l NmporpamMmmsl Bcero o0Opa3oBare/ibHbIe
Hble padoThI KHe padoThl
pecypchl
1 buonorus kak Hayka
2 JKuBble cucTeMbl U MX U3y4YEHHUE
3 buonorus kmetkn 0.5
4 XuMudeckasi OpraHu3aIis KIeTKA 10
5 CrpoeHnue u QyHKITUN KICTKA 8
6 OOMeH BellecTB U MIPEeBpaleHUE SHEPTHH 9 1
B KJIETKE
7 Hacnencreennas nadopmanus u 9 05
peanuszanus e€ B KIETKE '
8 JKHU3HEHHBIH UK KIETKA 6 1 1
Crpoenue u (yHKIIUU OPraHU3MOB 17 15
0 Pa3smHOX€eHME 1 pa3BUTHE OPraHU3MOB 8 15
1 ['eneTnka — Hayka 0 HacIEeICTBEHHOCTH U 9 1 05
1 W3MEHYMBOCTH OPTaHU3MOB '
1
2 3aKOHOMEPHOCTH HAaCIEACTBEHHOCTH 10 1
1
3 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
1
4 I'enernka yenoseka 3 0.5
1
5 Cenekiusi OpraHu3MoB 4 1




1 BuoTtexHonorus u cMHTETHYECKAs

4
6 ouonorus
1
7 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KJTACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaejioB U TeM (uudposbie)
KonTpoasb IIpakTuyec
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
HbIe padoThI KHe padoThl
pecypcsl
1 3apoKICHHUE U Pa3BUTHE BOJTIOIMOHHBIX 4
MIPEJICTABJICHUH B OMOJIOTHHI
MuxkposBosonus 1 e€ pe3yabTaTbl 14 2
3 Makpo3BoJironus U €€ pe3yabTaThl 6
ITpoucxosxxaeHue u pa3BUTHE KU3HHU Ha
4 P 8 P 15 1 15
3emie
IIpoucxoxnenue yenoBeka —
5 P 8 10 1 1
aHTPOIIOTEHE3
DKOJIOTHS — HayKa O
6 B3aMMOOTHOLICHUAX OPTraHU3MOB 1 3 O 5
HAJ0PraHU3MEHHBIX CHCTEM C OKpPYKaoIIeH '
cpenoit
7 Opranu3Msbl U cpejia 00UTaHUS 1 15
DKOJIOTHSI BUIOB U TIOMYJISIUI 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTUIESCKHIE
9 H 12 0.5
CUCTEMBI
1
0 buocdepa — riiodanbpHas sKocHcTEMA 6
1
1 UYenoBek 1 OKpyKaroIas cpea 6
1
2 PesepBHOE Bpems 8 1
OBLIEE KOJIMYECTBO YACOB I10 102 4 75
[MPOI'PAMME '







n/n

ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N¢

Tema ypoka

Buosorus kak KOMIUICKCHAsl HayKa U KaK
94acTh COBPEMEHHOTO OOIIECTBA

KoanuecTBo yacoB

Bcero

KonTpoa
bHBIE padoTHI

IIpakTuye
cKHe padoThl

Jara
U3y4YeHHs

DJ1eKTPOHHBI
e uu(pposbie
o0pa3oBaTe/ibHbIE

pecypcbl

JKuBble CUCTEMBI U KX CBOICTBA

ypOBHeBaﬂ Oopranuv3anus XUBbBIX CUCTEM

I/ICTOpI/ISI OTKPBITUA U U3YUCHUS KIICTKH.
Knerounas teopust

Metoapl MOJIEKYISIPHOM U KJIETOYHOMN
omnonorum. [Ipaktnueckas pabora «3yuenue
METO/IOB KJIETOYHOM OHOIIOTUH
(xpomarorpadus, anexkrpodopes,
JuddepeHnnansHOe IEHTPUPYTUPOBaHHE,
TI1LP)»

0.5

XHUMHYECKUH COCTAB KIIETKU

MI/IHepaJ'IBHLIe BC€IICCTBA KIICTKH, UX
Ouosoruueckas pojb

Opranudeckne BeIecTBa KIeTKH —
oenku. JlabopatopHas pabora «OOHapyKeHHE
OEIIKOB C IIOMOIIBI0 KAYECTBEHHBIX PEaKIIH

0.5

CgoiicTBa, kiaccuuKanus U QyHKIHH
0enkoB

Opranudeckue BeIecTBa KIETKH —
YTIIEBOIBI

OpFaHI/I‘IeCKI/Ie B€IICCTBA KIICTKH —




JINITUObI

Hyxneunossie kucnotsl. JTHK u PHK.
Jlaboparophas padota «Vccrnenopanue

HYKJIICMHOBBIX KHCJIOT, BBIACJICHHBIX U3 KJICTOK

PAa3JIMYHBIX OPraHU3MOB»

0.5

Crpoenue u pynkuun ATO. Ipyrue
aykiteozuarpudocharsr (HTD)

CexBennpoBanue JJHK. Metozsr
TCHOMHMKH, TPAHCKPHUIITOMUKH, TPOTCOMHUKH

MeToBI CTPYKTYpPHOU OHONIOTHH

Tune! knerok. [IpokapuoTudeckas KiaeTka

CrpoeHue 3yKapuOTUUECKON KIIETKH.
[IpakTnueckas padota «M3yueHune CBOHCTB
KJIETOYHOU MEMOPaHbBI»

0.5

IToBEpXHOCTHBIM amnmapar KIeTKU

OnHOMeMOpaHHBIE OPTaHOUIBI KIIETKH.
[IpakTuueckas pabora «M3ydeHue ABMKESHUS
LIUTOIIa3Mbl B PACTUTENIBHBIX KIETKaX»

0.5

[lomyaBTOHOMHBIE OPTaHOUBI KJIETKH:
MUTOXOHJpPHUH, I1acTHIbL. JlabopaTopHas
pabora «lccnemoBanue mia3Moin3a u
JEeTIa3MOJIN3a B PACTUTENIBHBIX KIETKaX)»

HemeMmOpaHHBIE OPTaHOHIBI KIIETKH

Crpoenue u QyHKUUY sIpa

0.5

CpaBHI/ITeHBHaH XapaKTEPHUCTHUKaA KJIIETOK

0.5




aykapuort. JlabopaTopHas paboTa «M3yueHue
CTPOCHUS KIIETOK Pa3IHYHBIX OPTaHH3MOBY

ACCUMHJIISILIUS U TUCCUMMJIALIUS — JIBE
CTOPOHBI MeTa0oIM3Ma. THITBEI 0OMeHa
BemecTB. JlaboparopHast pabota «3yueHue
KaTaJINTHICCKON aKTUBHOCTH (PepMEHTOB (Ha
npUMepe aMuIasbl I KaTaaasbl)»

DepMEeHTATUBHBIN XapakTep peakiuil
KJICTOYHOTO MeTabonu3Ma. JlaboparopHas
pabota «/3yuenue pepMeHTaTHBHOTO
pacuienieHus IepoKcraa Boopoa B
PACTUTENHHBIX M KHBOTHBIX KJICTKAX)

0.5

Benku-akTHBATOPHI U OEIIKU-MHTHOUTOPBI

ABTOTpOQHBIH THIT 0OMEHa BEIECTB

dotocunres

Xemocunres. JlabopaTopras pabora
«CpaBHeHue MpoueccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

AHa3poOHbIe OpraHu3Mbl. Busl
Opoxxenus. JlJabopatopnas padora «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U JIBIXaHHS»

ABpOoOHBIC OPraHUu3Mbl. JTalbl
JHEPreTHYECKOro 0OMeHa

DHeprust MeMOPaHHOTO TPajeHTa
npotoHoB. Cunrte3 AT®: pabora mpoTOHHOH
AT®-cunTa3zsl

P CaKIIM1 MAaTPpUIHOI'O CUHTE3a




TpaHCKpUNIMSA — MaTPUYHBIA CHHTE3
PHK

TpaHcnsauus u e€ 3Tansl

Koauposanue amuHokucnot. Poib
pubocom B brocuHTE3e Oenka

Opranuszanus reHoMa y IpoKapuoT 1
3YKapHoT

MounekynsapHble MEXaHU3MBI SKCIIPECCHU
TEHOB y 3yKapHuoT

Bupycsl — BHekJIeTOUHBIE (POPMBI KU3HU
1 obnuraTHble napasuthl. [IpakTudeckas
pabota «Co3nanue MoJeNn BUPyca

BupycHsle 3a00neBaHus YeN0OBEKa,
JKUBOTHBIX, PACTCHUN

HanotexHomoruu B OHOJIOTUH U MCIHUIIMHE

0.5

JKusHEeHHBIH UK KIIETKU

Matpuunsrii cuate3 JJHK

Xpomocomel. JlabopaTopHas paboTa
«/3yueHrne XxpoMOoCOM Ha TOTOBBIX
MUKPOTIpEnapaTaxy

I[CJ'ICHI/IG KJIC€TKH — MHTO3

0.5

Tunbl kieTok. KapuokuHes u IUTOKUHES.
Jlaboparophas pabota «Habmoaenne MuTo3a B
KJIETKaX KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKPOIIPETIapaTax)»

0.5




PerHSILII/ISI KHU3HCHHOI'O MUKJIa KJICTOK

Opr AHW3M KaK €AWMHOC LCJII0C

Txanm pactenuii. JlaGopaTopuas pabota

«M3y4yeHne TkaHel pacTeHUI» 05
TkaHH ’KMBOTHBIX U YeJIOBEKA.
JlaboparopHas padota «3yuenue Tkaneu 0.5
JKUBOTHBIX)
Opransr. CHCTEMBI OPTaHOB.
JlaboparopHas padota «3yueHue opraHos 0.5

HIBETKOBOT'O paCTCHUA»

Ornopa Tena opraHu3MoB

JBUKeHrE OpraHu3MoB

IIntaHue opraHu3MoB

IInTanne MO3BOHOYHBIX KUBOTHBIX.
IInmeBapuTenbpHas CUCTEMA YEI0BEKa

I[BIX&HI/IG OpraHu3MoOB

I[BIX&HI/IC TIO3BOHOYHBIX KXUBOTHBIX U
YCIIOBCKa

TpchnopT BCLICCTB Y OpraHU3MOB

KpoBeHocHas cuctema mo3BOHOYHBIX
>KUBOTHBIX U YEJIOBEKa

Brinenenue y opraHuzMon




3amuTa y OpranuzMoB

I/IMMYHHaﬂ CHUCTEMA YCIIOBCKA

PaznpaxxuMocThb 1 peryisius y
OpraHUu3MOB

I'yMopanbHas peryasnus 1 SHAOKpUHHAS
CHCTEMa KUBOTHBIX U YEJIOBEKA

®DopMBI pa3MHOKEHHUS OPTaHU3MOB

ITonoBoe pa3MHOXEHHE

Metios

I'amerorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa
«M3ydyeHne cTpOeHHUs ITOJOBBIX KJIETOK Ha
TOTOBBIX MHKPOTIpENapaTax»

I/IHI[I/IBI/II[yaJ'ILHOG Pa3BUTUC OPTaHU3MOB
— OHTOI'CHE3

0.5

3akiaaKa OpraHoB U TKaHEH U3
3apO/IBIIIEBBIX TUCTKOB

Pocrt 1 pa3BuTHE JKUBOTHBIX.
JlaGoparophast paboTta «BbIsgBIeHHE TPU3HAKOB
CXOJICTBA 3apO/IbIIIECH TO3BOHOYHBIX
YKUBOTHBIX)

Pa3smHOXkeHME U pa3BUTHE PACTEHUM.
KonTponbHas pabota o teme "IIporecchr
JKU3HEAEATENLHOCTH"

0.5

I/ICTOpI/ISI CTaHOBJICHUSA U Pa3BUTUA




TCHCTUKU KaK HAYKHN

OCHOBHBIC MTOHSATHSI K CHMBOJIBI TCHETHKH.
Jlaboparophast pabota «JIpozoduna kak
00BEKT FreHETUYECKUX HCCIICT0BAHUID

3aKOHOMEPHOCTH HACIICTOBAHUS
pu3HAKoB. MOHOTUOPUTHOE CKPEIUBAHUE.
IIpakTudeckas padora "M3ydenne pe3yiabTaToB
MOHOTHOPHTHOTO CKPEIINBaHUSA Y APO30(IITHL"

IluTonormyeckne OCHOBBI
MOHOI‘I/I6pI/I]IHOI‘O CKpCIIBaHUA

0.5

0.5

AHanusupyolee CKpeluBaHue.
Henonnoe nomunupoBanue

JurnbpuaHoe cKkpeniuBaHue.
[IpakTuueckas pabora «M3ydeHue pe3yIbTaToB
JUTHOPHUIIHOTO CKPEIIUBAHUS Y APO30(UIIBDY

0.5

[uTonormdeckre OCHOBBI TUTHOPHUTHOTO
CKpPEILMBaHHUs

CHCHHCHHOC HacCJICJO0BaHUEC IIPU3HAKOB

XpOMOCOMHaSI TCOpUs HACICACTBCHHOCTHU

I'enetuka noia

T'enorun kax OCJIOCTHAsA CUCTEMA

T'eneTnueckuii KOHTPOJIb Pa3BUTUSL
pacTeHMH, )KUBOTHBIX U YeJIOBEKA

M3menunBoCTh NpU3HAKOB. Buasl
W3MEHYUBOCTH

MO,Z[I/I(bI/IKaL[I/IOHHaH HN3MCHYNBOCTH




BapuanuoHHsIi psi 1 BapuayioHHas
kpuBas. JlabopaTopnas pabora «VccnenoBanue
3aKOHOMEPHOCTEH MOTU(MUKAITMOHHOMN
n3MeHunBocTH. [locTpoeHne BapuallnOHHOTO
pAlla U BapUaIllMOHHON KPUBOW»

I'eHoTHIIMUECKAs! N3MEHYHBOCTb.
KomOuHaTrBHas! H3MEHYNBOCTh

MyTanuoHHas U3MEHIUBOCTb.
[Mpaktuueckas pabora «MyTauuu y
Ipo30GITEl (HAa TOTOBBIX MUKPOIIPETIapaTax)»

3aKOHOMEPHOCTH MYTALMOHHOTO
nporecca. JNMUTeHEeTUKa U SITUTE€HOMHKA

I'enetnka yenoseka. [Ipakruueckas pabora

«CocTtaBiieHne ¥ aHAJIU3 POIOCIOBHOI

0.5

0.5

0.5

MeTtoabl MEOUITMHCKOU T€HETUKH

3HaueHNEe MEIUIIMHCKON N'€HETHKH B
MIPEIOTBPAIICHNH U JIEYEHUH T€HETHUECKUX
3aboneBanuil yenoseka. KontponbHas paborta
no pazzaeny "['eneruxa"

OCHOBHbIE NOHATHS CEIEKLUU.
JlaboparopHas pabota «l/3yueHue copToB
KYJIBTYPHBIX PACTCHUH U MOPOJ TOMAIIHUX
JKHUBOTHBIX»

MeTo/1bI CEeNEeKITMOHHON PabOTHI.
JlaboparopHas padota «/3yueHue MeTo10B
CEJIEKIINH PACTEHUI»

JlocTrxkeHns cenekuuy pacTeHu u
KUBOTHBIX. [IpakTryeckas padora «[IpuBrBKa
pacTeHui»

0.5

0.5




COXpaHeHI/IG, HU3YUYCHHUEC U UCTIOJIb30BAHUEC

1
7 TEHETUYECKUX PECYpCOB
BuoTtexHoOrMs Kak HayKa M OTpaciib
8 npou3BoAcTBa. [IpakTudeckas pabora 1 0.5
«M3yyeHne 00bEKTOB OMOTEXHOIOT DY
OCHOBHBIC HAITPaBJICHUS] CHHTETHYECKOM 1
9 OHOJIOrHH
00 XpoMOCOMHas1 U TeHHAsI UH)KEHEPUS 1
01 MenunuHCKre ONOTEXHOJIOT I 1
Pesepenbiii ypok. IloBTOpenue, 1
02 0000111eHHEe, CUCTEMATH3aLUs 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102 13

[TPOT'PAMME




11 KJTACC

KoanyectBo yacos DJIEKTPOHHBI
Ne Hdara | e uudposeie
n/n Tema ypoxa Bcero Kontpoa Hpakrie U3yyeHHusi o0o0pa3oBaTebHbIE
bHBIE padoThI | cKHMe padoThI pecypeni
1 OpomononHas Teopus Y. /lapsuna 1
5 JBroKyiiye cuibl SBOJIFOLUHN BUAOB 110 Y. 1
HapBuny
3 Bopr0a 3a cymiecTBOBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBI 0TOOP
4 DopMHUPOBAHUE CUHTETHYECKON TEOPUU 1
SBOJIOIHAN
5 DTanbl 3BOJIOIMOHHOTO MpoIlecca: 1
MHUKPO3BOTIOLUST B MAaKPOIBOIIOIIHSI
6 [Momynsims — sneMeHTapHast eTMHHIA 1
9BOJIIOLMU
3aKoH reHeTH4ecKoro paBHoBecus Jx.
7 Xapnu, B. BaitnOepra. JlaboparopHas padota 1 05
«BpLsIBIIEHIE U3MEHUYMBOCTH y 0CO0EH OHOTO '
BUAA»
8 OneMeHTapHbIe (HaKTOPBI 3BOJIIOLIUH 1
9 D¢ dexr ocHoBaTemnst. dpdext 1
OyTBUIOYHOTO TOPJIBIIIKA
1 Murpauuu. M30s1uu nomyJisiiuii: 1
0 reorpaduyeckas, OMOIOrHYeCcKast
1 EctecTBeHHBIN 0TOOP — HANPABIIAIONINIA 1
1 (haxTOp BOITIONNH
1 y
ITostoBo# 0TGOP 1




[Ipucnoco0IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOITIOIMH. JlabopaTopHas
pabota «3yuenue apomopdo3oB u
WIM0aaNTaIlui Y pACTCHUN U )KUBOTHBIX)

0.5

[Ipumeps! mpucnocoOIeHni y
OpPraHu3MOB: MOP(OIOTHIECKHE,
¢dusnonornyeckue, ONOXMMHUIECKHUE,
noBegeHyeckue. JlaboparopHas padora
«[IpucnocoOneHus: OpraHu3MOB U HX
OTHOCHUTEIBHAS LIENIECO00Pa3HOCThY

0.5

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHas pabora «CpaBHEHHE BUIOB I10
MOP(OJIOrHIECKOMY KPUTEPHUIO»

CrpykTypa BUga

0.5

Buioo0Opa3oBanue kak pe3ysibTar
MUKPO3BOJTIOINU

CBs3b MHKPOSBOJJIIONWHA U SITUACMUOJIOT N

MaKpOSBOJ’IIOI_IPIH. [TanconTonoruyeckue
MCTO/Abl U3YUYCHUS 3BOJJIIOLUN

Buoreorpaguieckure METOIbI U3yUEHUS
JBOJIIOLIUU

OMOPHOIOTUYECKIE U CPABHUTEIILHO-
MOP(OIIOTHIECKHE METOABI N3YICHHSI
3BOJIIOIUU

MonekynsapHO-TeHETUYECKHE,
OMOXMMHUYECKUE U MATEMAaTHIECKIE METO/IbI
M3YYCHUS DBOJIOIIHH

OO0mue 3aKOHOMEPHOCTH JBOJIOIIAN




AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMITIOB 3BOJIOLINU

HayuHbIe THITOTE3bI TPOUCX 0K ICHUS
JKM3HU Ha 3emiie

I[OHay‘{HLIC IIpEACTABICHUA O
3apOKACHUUN ) KU3HU

OCHOBHBIE 3TaIlbl HEOPTaHUYECKOM
SBOIIOLNHT

I'unoressl 3apoXKICHUS KU3HU

Hcropus 3eMau 1 METOABI €€ N3YUCHHUSL.
JlaGoparopHas pabora «/3ydeHue v onrcaHue
HCKOTIAE€MbIX OCTaTKOB IPEBHUX OPTaHU3MOBY

HavanbHbie 3Tanbl OpraHu4ecKoi
SBOJIOIAN

O6006mmenue o teme «IIporcxoxneHre u
pa3BUTHE XU3HU HA 3eMJIe)

0.5

DBOJTIONHS SYKAPUOT

OCHOBHBI€E 3Tanbl HBOIIOLUN
pactutenbHOro Mupa. [Ipakruyeckas pabota
«M3ydyeHne 0cCOOCHHOCTEW CTPOSHHS PacTeHUH
Pa3HbBIX OTAETIOBY

OCHOBHBIE STAlbl SBOJIOIMN )KUBOTHOTO
MHpa

0.5

3BOJHOIH/I$I JKNBOTHBIX. HpaKTI/I‘IeCKaH
pabota «l3yuenne ocoOEHHOCTEH CTpOEHUS
IIO3BOHOYHBIX KUBOTHBIX»

PaszButue xu3HM Ha 3emiie IO 3pam U
Tepruoaam

0.5




MaccoBbie BBIMHPAHUSA — 3KOJIOT'MYCCKUC
KPHU3HUCHI ITPOIIIIOTro

CoBpeMEHHBIH KOIOTUYECKUM KPU3HC,
€ro 0oCoOOEHHOCTH

CoBpeMeHHas! CHCTEMa OPTaHMIECKOTO
MPOLIIOTO

OCHOBHBIE CHCTEMATHUYCCKHUE TPYIIITHI
OpPraHu3MOB

AHTpPONOJIOTHs] — HayKa O YeJOBEKe

PaszButue npencrabneHuit o
MIPOUCXOXK/IEHUH YesIoBeKa

MecTo 4enoBeka B CUCTEME
opranmdeckoro mupa. JlabopatopHas padbota
«Uzyuenne ocobeHHOCTEN CTPOSHHS CKeJleTa
YeJIOBEKa, CBSI3aHHBIX C TIPSMOXO0XKICHUEM

0.5

JBr>Kylre CUiibl aHTPOIOreHe3a

CooTHo1IeHIE OHOJIOTHYECKUX
COLIMATLHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OcHOBHEBIE CTalu aHTPOIIOICHE3a

IlameoreneTnka U majeoreHOMHUKa

3BOJ'IIOI_II/IH COBPEMCHHOI'O Y€JIOBCKA

UYenoseueckue pacsl. IIpakTuueckas
pabora «/3yueHne 3KOIOTHYEeCKUX aanTanui
YEJIOBEKa»

MC)KILI/ICI_[I/IHJII/IHapHLIG MCTOAbI

0.5




AHTPOIIOJIOT U

O600mmenue mo teme «lIponcxoxnenue
YeJI0BEKa — aHTPOIIOTCHE3)

3apoXxAeHUE U Pa3BUTHE SKOJIOTUHU

Meronp! sxonorun. JlaboparopHas padbota
«M3y4eHre METOJIOB SKOJIOTUYCCKUX
HCCIIEA0OBAHMID)

0.5

3HayeHNe YKOJIOTUYECKAX 3HAHUM I
yeloBeKa

DKojorudeckue GaKTopsl

Abuotnyeckue gaxktopsl. CBET Kak
skonornyeckuii paxrop. Jlabopatopras padbota
«BpIsIBIIEHIE TPUCTIOCOOJIEHHH OPTaHU3MOB K
BITUSTHUIO CBETa»

0.5

Abuorndeckue akropsl. Temmneparypa
Kak sKosiormdeckuii axrop. JlabopaTopHas
pabota «BbIsiBeHHE TPUCTIOCOOTICHUH
OPTaHU3MOB K BIIUSIHUIO TEMIIEPaTyph»

0.5

Aobunornyeckne hakTopsl. BnakHOCTE Kak
skonornyeckuii paxrop. JlabopaTopras pabota
«AHaToMHYeCKHEe OCOOCHHOCTH PAaCTEHHH U3
Pa3HBIX MECT OOUTAHUS

Cpensl oOuTaHus OPTaHU3MOB

buonornueckue PUTMBI

0.5

J’KuzHeHHbIe GOPMBI OPraHU3MOB




buotnueckue hakTophI

3HaueHne OMOTHYECKUX B3aUMOAEHCTBUN
JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B Cpejie
oOuTanus

DKOJIOTUYECKHE XapaKTCPpUCTHUKHU
MOy AN

OCHOBHBI€ TTOKa3aTeH MOMYJIALNH:
YHCIIEHHOCTD, INIOTHOCTD, BO3PACTHAS H
MI0JIOBAasI CTPYKTYpa

OCHOBHbIC MTOKa3aTeI M TOMYJISINN:
POXKIaeMOCTb, MPUPOCT, TEMIT POCTA,
CMCPTHOCTb, MUT'PALIUA

DKOJIOTHYECKAs CTPYKTYpPa HOMYIALUT

JuHamMuka nonyJssinuu U €€ peryJssinus

KpuBble pocta 4MCICHHOCTH MOIYJISILNM.
KpuBsie BbDKMBaHUSA

DKoJIornyecKkas HUIIIA BUIA.
Jlaboparophas padota «IIpucrnocobmenus
CeMsIH PacTeHUH K PacCeICHHIO

Bupa kak cucteMa nomysiuit

0.5

Coo011ecTBO OpraHu3MOB — OHOIIEHO3

DKocucTeMa Kak OTKPBITasi CHCTEMA

KpyroBopor BeriecTB 1 NOTOK HEPTUU B
9KOCUCTEME




OCHOBHBIE MIOKA3aTCIH 3KOCUCTEMBI

33KOHOMGPHOCTI/I IIOBCACHUA U Mnrpauuﬁ
KHUBOTHBIX

DKOJIOTrHYecKue nUupaMuabl

N3menenus cooOIiecTB — CyKIIECCHU

O600menue mo reme «OpraHu3Mbl 1
cpena OOUTaHUSD»

[Ipupozanbie F3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEN 1 OKEaHOB

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI
TYHIp, JIECOB, CTENEH, MyCThIHb

AHTpOHOFeHHI)IC 3KOCHCTCMBI

VYpb6oskocuctemsl. IlpakTuyeckas pabota
«M3y4enue u onucanue ypo0oIKOCUCTEMbD»

0.5

3akoHOMepHOCTH (hopMUpPOBaHUS
OCHOBHBIX B3aMMOJICHCTBHUI OPraHM3MOB B
HKOCHCTEMAX

MexaHu3Mbl BO3JEICTBUS 3arpsI3HEHUI
Pa3HBIX THIIOB HAa CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOIYJIALUOHHOM U
3KOCHUCTEMHOM YPOBHSX

Buocdepa — obuiernnanerapHas 000104Ka
3emnn

Yuenue B. 1. BepHazackoro o ouochepe

3aKOHOMepHOCTI/I CYHICCTBOBAaHUA




ounochepbl
KpyroBopoTsI BelecTs u
OMOTCOXMMUYECCKUE ITUKIIBI

3oHaneHOCTH Orocdepsl. OCHOBHBIC
OMOMBI CyIITH

YcroituuBocTh GHOCheEpsI

DKOJIOrH4ecKue KPU3HUCHI U UX ITPUYUHBI

BosneticTBue uenoBeka Ha onochepy

AHTpOTIOTEHHOE BO3/ICHCTBUE HA
PacTUTENbHBIN U KUBOTHBIIA MU

OxpaHa npupoasl

OCHOBHBIE TPUHIIUIIBI YCTOWYUBOTO
Pa3BHUTHS YEIOBEYECTBA M PUPOIBI

PanmonansHOE IPUPOIOTIONE30BaHUE U
coxpaHeHre OMOJIOTHYECKOT0 Pa3HOo0pasus
3emiu

O600menue o teme «buocdepa —
rio0anbHast SKOCUCTEMAay

O600menue mo Teme «MHUKPOIBOIIOIUS U
€€ pe3yJIbTaThl»

00

01

O6006menue mo Teme «MaKpoIBOIIOIUS U
€€ pe3yabTaTh»

O60011eHue 1Mo Teme «IKOJIOTUs — HayKa
0 B3aMMOOTHOUICHUAX OPraHU3MOB»

02

0060011eHre TI0 TeMe «IKOJIOTHS BUIOB H
MOITYJISILIHIA»




OBILIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

102

7.5






YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

* buosiorus. buonorudeckue cucTeMbI M IPOLIECCHI; yriryoneHHoe o0yuenue, 11 kimace/ Tepemon A.B.,
[TerpocoBa P.A. OGmiecTBO ¢ orpanundeHHON 0TBeTCTBeHHOCThIO « MO MHEMO3MHA »

buonorus: O6mas 6uosorus (yriryosieHnsli ypoBenb) 11 kmacc. 3axapos B.b., MamontoB C.I'., Conun
H.U., 3axapoBa E.T.;

noj pea. 3axaposa B.b.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

buonorus. 10-11 knaccesl. Meroanueckoe mocobue asns yuutens (yriyosieHHslil yposens). DI'OC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Pemry EI'D

www.informika.ru

www.biodan.narod.ru

www.kozlenkoa.narod.ru






