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MNOSACHUTEJ/IBHASA 3AITUCKA

IIporpamma mo yue6HOMy mpenmery "buonorus" (manee - GHOJOrHs) Ha ypOBHE CpPEAHEro oOLiero odopa3oBaHusl pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit ®enepaunm», ®PTOC COO, Konuenuuu
npenoaaBanus yueOHOro npeamera «BHOIOTHs» 1 OCHOBHBIX MTOJIOXKEHUH (eepaibHoit paboyei mporpaMMbl BOCIIHTAHHS.

VYueOusiii npeamer «buonorus» yrimyonéHHoro yposHst m3ydeHust (10—11 kmaccsl) SBIS€TCS OJHHM M3 KOMIIOHEHTOB IIPEIMETHOI
obnactu «EcrecTBeHHO-HayuHbIe mpeameTsl». CormacHo monoxeHuwsM DPI'OC COO mpodunbHble ydeOHBIE NpEAMETH, H3ydaeMble Ha
YIIIyONEHHOM ypOBHE, SIBIIOTCS crocoOoM nuddepeHnuanyuy oOydeHHs Ha ypOBHE CPEIHEro oOImero oopa3oBaHUs U NPH3BAHBEI 00ECIICUHUTD
HPEEMCTBEHHOCTh MEX/y OCHOBHBIM OOIIMM, CPEIHUM OOILIMM, CPEJHHM IHPO(ECCHOHAIBHBIM M BBICIIMM OoOpa3oBaHHeM. B To jxe Bpems
KaKIbIl U3 3THX Y4eOHBIX HPEAMETOB JOJDKCH OBITh OPHEHTHPOBAH HA HPHOPHTETHOE pEIICHHE O0pa30BATENIbHBIX, BOCIUTATEIbHBIX H
Pa3BUBAIOLINX 33/1a4, CBA3AHHBIX C NPOpOpPHEHTALNEH 00y4alOIMXCS U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOH 00/1acTH HAyYHOTO 3HAHW,
CBSI3aHHOTO C OHOIOrnel, MeAUIIMHON, SKOJIOTHEH, ICHXOJIOTHEH, CIOPTOM MIIM BOCHHBIM JIETIOM.

IIporpamma o yue6HOMY npeamMety "bronorus” naér npencraBieHne o IENH U 3a1adax U3ydeHus yaeOHoro npenmera «buomorus» Ha
YIIIyONEHHOM YpOBHE, OHIpefensieT o0s3aTeNbHoe (MHBApUAHTHOE) IPEIMETHOE COZEp)KaHUe, ero CTPYyKTYpHPOBAaHHE MO pa3zielaM M TeMaM,
pacrpelielieHne 10  KjaccaM, PEKOMEHIYeT IIOCIIeNOBaTeIbHOCT H3Yy4eHHs y4eOHOro Mmarepuana ¢ Y4ETOM MEXKIPEAMETHBIX M
BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHRIX 0COOeHHOCTEl o0yuarommuxcs. B nporpamMme mo OHOIOTHH peann3oBaH
HPHHIMI TPEEMCTBCHHOCTH C HM3yYCHHEM OMOJIOTMM Ha YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHus, Onaroiapsi 4eMy HPOCMaTpUBACTCS
HAIpaBIEeHHOCTh HA IOCIEAYIOIlee pa3BHTHE OUOJIOTMYECKUX 3HAHHI, OPHEHTHPOBAaHHBIX Ha (DOPMHPOBAHHE €CTECTBEHHO-HAYyIHOTO
MHPOBO33pPEHHSI, DKOJIOTMYECKOr0 MBIIUICHHUS, IPEACTABICHUH O 340pOBOM 00pa3e JKH3HH, Ha BOCIHUTaHHE OEPEeKHOrO OTHONIECHHS K
OKpY’Kalolel MpUPOAHOH cpene. B mporpamme mo GHONIOrHU TakxKe ITOKa3aHBI BO3MOXKHOCTH y4eOHOro mpeamera «buonorus» B peanusanuu
tpeboBannii ®PI'OC COO K mIaHUPYEeMBIM JHYHOCTHBIM, METANPEAMETHBIM U HPEIMETHBIM pe3yJbTaTtaM OOydYeHHs U B (DOPMHPOBAHUH
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENIbHOI AEATEIBHOCTH 00YYaIOIIMXCs 110 OCBOCHHIO COJIEPKaHHs OMOJIOTMYECKOro 00pa3oBaHHs Ha ypOBHE
cpezaHero oduiero 00pa3oBaHUs.

VYuebneiii npeamer «buonorus» Ha ypoBHE CpeiHero obmiero oOpa3oBaHHMs 3aBepuIacT OHOIOTHYEcKoe oOpa3oBaHHME B IIKONE U
OPHEHTHPOBaH Ha paCIIMpEHHe W YriayOlieHHe 3HaHUH O0yJaloIUXCsl O JKUBOH IPHUPOJIE, OCHOBAX MOJIEKYISIPHOH M KJIETOYHOH OHMOJIOIHH,
9MOPHOJIOTHH 1 OHOJIOTHU Pa3BUTHS, TEHETUKH, CEJIEKIIH, ONOTEXHOJIOTHH, YBOJIFOLHOHHOTO YYEHHS X KOOI HH.

N3yuenue yyebHoro npeamera «buosorus» Ha yriay0iIeHHOM YPOBHE OPUEHTHPOBAHO HA MOJTrOTOBKY 00YUYaIOIMXCS K HOCIEIYIOLEMY
HOJIy4EHUI0 OMONOrH4Yeckoro obpa3oBaHMs B By3aX M OpPraHH3aLMsAX CPefHero npodeccuoHaabHOro obpasoBanus. OCHOBY €ro CoiepiKaHHs
COCTaBIsSIeT CHCTeMa OHOJIOTHYECKUX 3HAHUM, MOTYydYEHHBIX IPH H3YYEHHM OOYYaIOIIMMHCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHUX DPa3/ielloB
OHoIOrny Ha ypoBHE OCHOBHOrO 00miero odpasoBaHms, B 10—11 kimaccax 3TH 3HAHHS IOJNYYaroT pa3BUTHE. Tak, pacIIMpeHBI M YIiTyOJeHBI
Ouoornyeckue 3HaHUSI O PACTEHUSX, KUBOTHBIX, IpHOaxX, OaKTepHsX, OpraHM3Me YeroBeKa, OOIIHX 3aKOHOMEPHOCTSIX JKU3HH, JOIOIHUTEIBHO
BKJIIOUCHBl OHOJIOTHYECKHE CBEJCHHS IPUKIAJHOTO M IIOMCKOBOTO XapaKTepa, KOTOPbIE MOXKHO HCIIONB30BATh KaK OPHEHTHPHI ULl
nocneyoero Bpibopa npopeccun. Bo3moxkHa Takke HHTErparysi OMOJIIOTMYECKUX 3HAHMH C COOTBETCTBYIOINMMH 3HAHHSAMH, IOJTYy4CHHBIMU
00y4aroIUMUCS IPH U3YYCHUH (PU3UKH, XUMHUH, TeOorpapuy 1 MaTeMAaTUKH.

CrpykTypa nporpamMmsl 1o yueOHoMy npeamery "buonorus" otpaxxaeT CUCTEMHO-YPOBHEBBIN U 9BOJIIOLMOHHBIN MTOJXOAbI K U3yYEHHUIO
Ouomorny. CorimacHO MM, H3y4aloTCs CBOIMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKMBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3ALMH, YBOJIIOLHN
OpraHMYECKOro MHUpa Ha 3emile, COXpaHEHUs OMONOTHMYECKOro pa3zHooOpasus IiaHeThl. Tak, B 10 Kilacce M3ydaroTCsl OCHOBBI MOJIEKYIISPHOH 1
KJIETOYHOH OWONIOTHH, SMOPHOJIOTMM W OWOJIOTMM pPa3BUTHSA, TCHCTHKH WU CEJICKIUH, OHOTEXHOJOTMHM M CHHTETHYECKOH Ouosorum,
AKTyaITH3UPYIOTCS 3HAHHUS O0YYArOUIMXCS 0 OOTAHHKE, 300JI0TUH, aHATOMUH, DH3HONIOrHH YenoBeka. B 11 kiacce u3y4aroTcsi 3BOIIOLHOHHOE
YU€HHUE, OCHOBBI SKOJIOTUH U yueHue o duocdepe.

VYueOHblit npeamer «buonorus» npuzBaH 00eceynTs OCBOCHUE 00YUAIOIMMUCS OMOJOTMYECKUX TEOPUil U 3aKOHOB, UJIEH, TPHHLIUIIOB
M TIPaBHJ, JISKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHEI MUPa, 3HAHUH O CTPOSHHUH, MHOT000pa3nuH 1 OCOOSHHOCTSIX KIIETKH,
OpraHu3Ma, MHOITYJIUH, OHOLEHO3a, SKOCHCTEMBI, O BBIAIOIIMXCS HAyYHBIX ITOCTHIKCHUSX, COBPEMEHHBIX HCCIENOBAaHUSIX B OHOJIOTHH,
TIPUKJIAJHBIX acHeKTaX OMOJOrMYecKnX 3HaHM. 11 pa3sBUTHS M HOJEpKaHUsI HHTepeca 00yJalomUXCsl K OMOJIOTHI HapsLy CO 3HAUUTEIbHBIM
00BEMOM TEOPeTHYECKOro MaTepHana B COAEP)KAHHU IHPOrpaMMbI 10 OHOIOTHU HPEIyCMOTPEHO 3HAKOMCTBO C HCTOpPHEH CTaHOBICHHS U
pa3BUTUS TOH MM HMHOU 0oOnacTH OMONOTUM, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YYEHBIX B PEIICHHE BaXKHEUIINX OMONOIMYECKUX H
9KOJIOTUYECKHUX MPOOJIEM.

Iens n3ydenus ydeOHOro mpenmera «bHOIOTHS» Ha YriyOIEHHOM YpOBHE — OBJAJICHHE OOYJAIOIIVIMICS 3HAHUSMHU O CTPYKTYpPHO-
(DYHKIMOHAIBHON OpraHM3allMHU JKUBBIX CHCTEM Pa3HOTO paHra M NPHOOpeTeHHne YMEHUH HCIIONb30BaTh 3TH 3HAHUS B ()OPMHUPOBAaHUH HHTEpeca
K orpesienéHHOi 0011acTi MpodecCHOHANBHON JIeATeNbHOCTH, CBI3aHHON ¢ OHONOTHEH, MM K BBIOOPY y4eOHOTO 3aBEIeHHs I IPOJIOIDKEHHUS
Onoornueckoro o0pa3oBaHusL.

JlocTikeHue neiaud u3ydeHus ydeOHoro mpeamera «buomorust» Ha yriryOGIEHHOM YpOBHE OOecHedMBAeTCsl PELIeHHUEeM CIEMYIOIIHX
3amad:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMBl OHONOTHYECKHX 3HAHUI: 00 OCHOBHBIX OHOIOTHYECKHX TEOPHSAX, KOHILEMIMSIX, THIOTe3ax,
3aKOHAX, 3aKOHOMEPHOCTSIX M NPaBUJIaX, COCTABILIIONINX COBPEMEHHYIO €CTECTBCHHO-HAyJYHYIO KapTHHY MHpa; O CTPOSHHH, MHOIOOOpasHu M
0COOEHHOCTSIX OHOJOTHYECKHX CHCTeM (KJIeTKa, OpraHW3M, IIONYIIIWS, BHJI, OHOreoleHo03, OWocdepa); O BEIJAIOMMXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEIOBAHMAX B OUOJIOTUH;

O3HAKOMJICHHE OOYyYarOmMXCSl C METOJAMH IIO3HAHUS JKHBOM HPHPOIBI: HCCICAOBATENBCKUMH METOJaMH OHONOTHYECKHX HAyK
(MONEKYIApHOH M KIETOYHOH OHOJIOrHMH, SMOPHOIOTHU U OMONOTUH Pa3BUTHS, TEHETHKU U CENeKIUH, OMOTEXHOIOTHH M CHHTETHYECKOU
61oIOruy, NaJeOHTONOTHH, SKOJIIOTHH); METOAAMH CAMOCTOSTEIBHOTO NIPOBEACHNUS OMOTOTHIECKHUX HCCIeJOBAHHUN B IaOOpaTOPUH U B IPUPOIE
(HabmozieHNe, M3MEpEHNE, SKCIIEPUMEHT, MOJICITHPOBAHNE);

OBJIaJICHUE OOYYAIOIIMMHUCS YMEHHSMH: CaMOCTOSITEIbHO HAXOAUTh, aHAM3UPOBATh M HCIOJIb30BAaTh OMOJIOTHYECKYI0 HH()OPMALHIO;
MIOJIB30BAThCSl OMONIOTMYECKO TEPMHHOJIOTHEH M CHMBOJMKOH; YCTaHAaBIMBATH CBS3b MEXKIY pPa3BUTHEM OWOJNOTUM M COLMAIBHO-
OKOHOMUYECKIMH U DKOJIOTMYECKUMHU MpPOOJEMaMH 4elOBEYeCTBA; OLECHHBATh IIOCIEICTBHSA CBOEH MEITENBHOCTH IO OTHOIICHHIO K
OKpYKaloIlel TNPUPOAHOH cpene, COOCTBEHHOMY 3[0POBBIO M 3I0POBBIO OKPYXKAIOIIUX JIOAEH; OOOCHOBBIBATH U COOIIOJATh MEpHI
npodunakTHKu MHOEKIIMOHHBIX 3200J€BaHUM, IPaBUIIA TIOBEICHHS B IPUPOJE U oOecnedeH st 0€30I1acHOCTH COOCTBEHHOM KU3HEIEITELHOCTH
B YPE3BBIYAIHBIX CHTYallMsX NPUPOAHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMCHHBIC HAyYHbBIE OTKPBITHS B 00JIACTH
OuoJIorny;



pas3BUTHE y 00YYAIOINXCS HHTEIUIEKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJAIOIIIMICS OTKPBITHIME U
COBPEMCHHBIMH HCCIICIOBAaHUSAMH B OWOJIOTMH, PELIAEMBIMH €IO0 MPOOJIEMaMHU, METOIONOTHEl GHOJOTHYECKOro HCCIICHOBAHMS, MPOBEICHHS
9KCHEPUMEHTATIBHBIX UCCIICOBAHHMN, PELICHNS] OHOIOrHYECKUX 3a1a4, MOJICIUPOBAHNUSI OHONIOTNYECKIX 0OOBEKTOB U MPOLIECCOB;

BOCIUTAHUE Yy OOYYAIOUIMXCS LIEHHOCTHOIO OTHOIICHHS K JKHBOW MPUPOAE B LEIOM M K OTHACTbHBIM €€ O0BEKTaM W SIBICHHSM;
(hopMUpOBaHHE IKOIOTHYECKOW, TeHETHYECKOW I'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B IPHUPOJIE; MHTEIPALUH €CTECTBEHHO-HAYYHBIX
3HAHUN;

npuoOpeTeHne 00y4arIUMHUCS KOMIIETEHTHOCTH B PALOHAIEHOM MIPUPO/IOIONIB30BaHHUH (COOIIOICHNE IPABUII [TOBE/ICHUS B IPUPOJIE,
OXpaHbl BHIOB, JKOCHCTEM, OHOC(EpBI), COXPAHEHHH COOCTBEHHOTO 370pPOBbS H 3[0POBBSl OKPYXAIOIMX Jiroaed (CoOiogeHus Mep
npobuIakTuKy 3abojeBaHuid, obecrieueHne OE30MACHOCTH JKU3HEACSITEIbHOCTH B YPE3BBIYANHHBIX CHTYALUSX MPUPOAHOTO U TEXHOTEHHOIO
XapakTepa) Ha OCHOBE UCII0JIb30BaHUs OUOJIOTMUECKUX 3HAHUM U YMEHUIl B IOBCEHEBHOM )KU3HHU;

CO3JJaHUE YCIIOBHMH JUISi OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHKCS MHAWBUIYAIbHOH 00pa30BaTEIbHOW TPACKTOPHHU, CIIOCOOCTBYIOIEH
MOCJIETYIOIIEMY NTPO(ECCHOHAILHOMY CaMOOIIPEIEICHHIO, B COOTBETCTBUHU C MHAWBUIYyIbHBIMH HHTEPECAMHU U IIOTPEOHOCTSIMU PETHOHA.

OO11ee YKCII0 4acoB, OTBEICHHBIX Ha M3y4CHHE OMOJIOTHH Ha YIiyOJIEHHOM ypOBHE CpeqHero oouiero oOpasoBanus, cocraBisier 204
yaca: B 10 knacce — 102 yaca (3 yaca B Hezeno), B 11 kiacce — 102 vaca (3 yaca B Hezento).

Ot16op OpraHU3alUOHHBIX (OPM, METOJOB U CPEACTB O0yUIEHUS OMOTOIHH OCYLIECTBISIETCS C YUYETOM CIEUU(PUKH ero COASpIKaHus
HAIpaBJIEHHOCTH Ha MPOJOJDKEHHE GHOJIOTHIECKOro 00pa3oBaHms B OPraHU3aLUsIX CPEIHEro NPOhEeCCHOHAIBLHOIO U BBICIIEr0 00pa30BaHus.

O0s13aTeNBbHBIM YCIIOBHEM MPU 00yYeHHH OHOJIOTMH Ha YIIyOJIEHHOM YpPOBHE SIBJISCTCS MPOBEICHHUE JIAOOPATOPHBIX U MPAKTUUECKUX
pador. Taxke ydacTue OOy4arOUIMXCs B BBIOJHEHHUH IPOSKTHBIX M Yy4eOHO-HCCIENOBATEILCKUX paboT, TEMAaTHKa KOTOPBIX OMNPEIeiseTcs
YUYHUTENEM Ha OCHOBE HUMEIOIINXCS MAaTEPUATTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHH.



COJEPXAHUE OBYUYEHUA
10 KJIACC

CozepkaHue IPOrpaMMBbI, BEIIEICHHOE KYPCU60M, He BXOAUT B IPOBEPKY TOCYAAapCTBEHHOM HToroBoii artectanun (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHasi Ouoiorust — KOMILUIeKcHast Hayka. Kpartkas ucropus passutust Ouosnoruu. Buonoruueckne Haykd M M3ydaeMble MMM
npo6iiembl. DyHIaMEHTANIbHbIC, IPUKIIA/IHbIC 1 TIOUCKOBbIC HAYYHbIC HCCIICOBAHUS B OHOJIOTUH.

3HayeHue Ouonoruu B (HOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAay4YHOH KapTuHbl mupa. [Ipodeccun, cBs3aHHBIE ¢ OHONOTHEH.
3HaueHne OHOJIOTHHU B IPAKTUIECKON AESATENBHOCTH YeJIOBEKa: MEJHIHHE, CEIbCKOM X035iCTBE, IPOMBIIIICHHOCTH, OXPaHE IPUPOIbL.

JleMoHCTpauuu

Tloptpersi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. Iapseii, I'. Menaens, B. 1. Bepuazckuii, U. I1. T1asios,
. U. Meunukos, H. U. Basuios, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®. Kpuk, J1. K. benses.

Tabnuus! 1 cxembl: «CBsi3b OHONOTHU C APYTUMHU HayKamny, «CructeMa OHOOTHYECKHX HAYK).

Tema 2. )KuBble cUCTEeMBI H UX H3y4eHHE

JKuBble CHCTEMBI Kak IpeaMeT u3ydeHust Ouomornu. CBONMCTBa XKUBBIX CHCTEM: €AMHCTBO XHMHUYECKOTO COCTaBa, AUCKPETHOCTb U
[ETOCTHOCTh, CJIOKHOCTh M  YIOPSJOYCHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3AIMs, CAMOBOCIIPOM3BENCHUE, Pa3Ipa)KUMOCTb,
U3MEHYHUBOCTH, POCT H Pa3BUTHE.

VYpOBHU OpraHM3alMd >KMBBIX CHCTEM: MOJIEKY/IAPHBIA, KJIETOUHBIH, TKAHEBbIH, OPraHW3MEHHbIH, IOMYJIALMOHHO-BHIOBOM,
9KOCHCTEMHBIN (OHoreoneHoTHYeCK i), Onocdepuslil. [Ipomeccsl, MPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHbIC NMPU3HAKH KHUBOro. JKu3Hb
KaK (popMma CyIecTBOBaHUs MaTepuu. Hayku, u3ydaroye sxuBble CHCTEMBbI Ha Pa3HBIX YPOBHSX OpraHHU3alH.

W3zydenne xuBbIX cucteM. Merons! Ouonornueckoil Hayku. HaOmoneHue, n3MepeHne, SKCIepUMEHT, CHCTeMaTU3alis, MeTaaHalIH3.
IlonsTe 0 3aBucMMON M He3aBUcUMOW nepemeHHol. IlnanupoBanue skxcnepumenTa. IloctaHoBka M npoBepka runore3. HyneBas rumoresa.
Tlonstne BBIOOPKH M e€ mocToBepHOCTH. Pa3dpoc B OHoiormyeckux JaHHBIX. OIEHKa JOCTOBEPHOCTH IOJYYCHHBIX Pe3yiabTaToB. IIpHdnHEI
HCKa)KeHHs pe3y/IbTaToB dKCIlepUMeHTa. IIoHATHE CTaTUCTUYECKOTO TeCTa.

JleMOHCTpauuu

Tabmuupl u cxembl: «OCHOBHBIE IPU3HAKH XKHU3HN», «BHomornyeckue cucteMsl», «CBOWCTBA )KUBOW MaTepUN», «YPOBHU OpraHU3aLUuH
JKHBOH IIPHPOAB», «CTpOeHHE XKUBOTHOH KIETKHW», «TKaHH >KUBOTHBEIX», «CHCTEMBI OpraHOB YEJIOBEYECKOTO OpraHu3Ma, «broreomeHosy,
«buocdepar, «MeTonsl H3ydeHUS KUBOIH IPHPOIBI».

O6opynoBanue: 1abopaTopHOE 000PYAOBaHHUE /s IPOBEICHUS HAOIIOICHU, N3MEPEHU, IKCIIEPUMEHTOB.

IpakTuyeckas padora «Vcrnoap3oBaHUE Pa3IUYHBIX METOIOB IIPU U3YYEHUH KUBBIX CUCTEMY.

Tema 3. Buosnorus KjieTku

Kierka — cTpykTypHO-OYHKLIHOHATbHAS eIUHHIA KUBOrO. Mctopust oTkpeiTHs kietku. Paorsr P. 'yka, A. JleBenryka. Knerounas
teopwus (T. llIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE OJIOKEHYSI COBPEMEHHOH KIETOYHOH TEOPHH.

Mertonsl MOJEKYISIPHOM M KIJIETOYHOH OMONOTMH: MHKPOCKONMS, XpoMarorpadus, JIeKTpodope3, MeTOJ MEYEHBIX aTOMOB,
i depeHaIbHoe  HEHTPUGYTHPOBAaHNE, KYJIbTHBUPOBAHUE KIETOK. M3yyenue ¢ukcupogannvix Kiemok. ONEKTPOHHAS MHKPOCKOIIHS.
Konghoranvnas mukpockonus. Bumanshoe (npudsicusnennoe) usyuenue Kiemox.

JleMOHCTpauuu

Tloptpersi: P. I'yk, A. Jlesenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuus! 1 cxeMbl: «CBETOBOH MUKPOCKOID), «DIEKTPOHHBIH MUKPOCKOID), «VICTOPHS pa3BUTHS METOIOB MUKPOCKOITHI.

O6opymoBaHHe: CBETOBOH MHKPOCKOIT, MHKPOIIPEIIapaThl PACTHTEIEHBIX, JKHUBOTHBIX M OaKTEPHAIIBHBIX KIIETOK.

IIpakTHyeckass pabora «lI3ydeHne MeTONOB KJIETOUHOH Omonormn (xpomatorpadus, siekrpodopes, HpdepeHIHaTbHOS
ueHtpudyruposanue, [1LIP)».

Tema 4. Xumudeckasi Opranu3anusi KJIeTKH

XuMuueckuil coctaB KJICTKH. Makpo-, MUKPO- U yJIbTpaMHKpO3JIeMeHThl. Bosma n €€ poib Kak pacTBOpPHUTENs, peareHra, ydacTue B
CTPYKTYPHPOBAHHH KJIETKH, TEIUIOPETYJSIIUH. MHUHepalbHbIe BEIIECTBA KJIETKH, HX OHOJIOTHYIecKasl poJib. PoJlb KaTHOHOB M aHHOHOB B KJIETKE.

OpraHudeckre BellecTBa KJIETKH. buonormdeckue monmMepsl. benkn. AMHHOKHCIOTHBIN cocTaB OenkoB. CTPyKTYpBI OeIKOBOH
Moekyinsl. IlepBuuHas CTpykTypa Oenka, MENTHIHAs CBA3b. BTopHYHas, TpeTH4Has, 4eTBEpTHYHAs CTPYKTyphl J[leHarypamus. CaoiicTBa
6enkoB. Kimaccudukarms 6enkos. bruonornyeckue GyHkunu 6eaKkoB. [lpuonsl.

VraeBoasl. MoHOcaxapuIbl, AUCaXapUIbl, OIMrocaxapuasl H Homucaxapuasl. OOIui mIaH cTpoeHHs U GH3UKO-XUMUYECKUe CBOMCTBA
yriaeBosoB. buonornueckue GyHKINM yriIeBOJOB.

JInmuper. T'uapodumsHO-THAPOGOOHEIE cBolicTBa. Kimaccupmkamms nwmunos. Tpurmmuepunsl, GocoIMIHABl, BOCKH, CTEPOUBL.
buonornmueckne ¢yakiun smnunoB. OOmue CBOWCTBa OHONOTHYECKHX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
TIOJTYTIPOHHIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Ctpoenue HyknenmHoBbIX KucioT. Hykmeorumsl. Ilpunimn xomrieMenTapHocTH. IIpaBmio
Yapradda. Ctpyxrypa JJHK — nBoiinas cnupans. Mecronaxoxaenue u 6uonornueckue ¢pyuxuun JJHK. Buasr PHK. @ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBssu B moinekyne AT®. Buonormueckue ¢yHkiuun AT®. BoccranoBneHHbIE
NEPeHOCUYMKH, WUX (YHKUMH B KieTtke. [pyeue Hykneosuompugpocghamor (HT®). CexsenupoBanue JHK. Memoowr 2enomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKIL.

CtpykTypHast OHONOTHS: OMOXUMHUYECKHE W OMO(pH3NYECKHE MCCIIEJOBAHMS COCTaBa M IPOCTPAHCTBEHHOW CTPYKTYPHI OMOMOJEKYIL.
Mooenuposanue cmpykmypul u ynkyuii OuomMonexyn u ux Komniekcos. Komnviomepnuiii ousaiin u opeanuieckuil cunmes OUOMONEKYN U UX
HenpupoOHbIX AHATI0208.

JemoncTpanuu

Tloptperst: JI. [Tomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C. [Ipy3unep.

Jlnarpammel: «PacmpezneneHne XUMHYECKHX JJIEMEHTOB B HEXXHMBOH IpHpone», «PacmpeneneHre XHMMHYECKHX DJIEMEHTOB B KHBOI
TIPUPOJIE».

Tabmuupl u cxembl: «[leproanmyeckast TabnMIa XUMHYECKHX 3JeMEHTOB», «CTpOeHHEe MOJEKyIbl BOABD», «BemecTBa B cocraBe
opranu3MoBy», «CTpoeHHe MOJeKynbl Oenka», «CTpyKTypbl OENKOBOH MoneKynbl», «CTpOSHHE MOJEKYN YrJIeBOAOB», «CTpOCHHE MOJIEKYI
mnunoBy, «HyknenHoBble KHCIOTE, «CTpoeHne MoneKkyasl ATDy.
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O6opyznoBaHue: XHUMHYECKas IIOCYa U 000pyAOBaHUE.

JlaGopaTopHast padora «OOHapyx)eHHE OEIIKOB C ITOMOIIBIO KAYECTBEHHBIX PEAKIHII».

JlaGopaTopHas padora «lccnenoBaHne HyKI€HHOBBIX KUCIIOT, BBIICTCHHBIX M3 KJIETOK PAa3IMYHBIX OPraHH3MOBY.

Tema 5. CTpoenne u GyHKIHH KIeTKH

Tunbl KIETOK: SyKapHOTHYecKas ¥ pokapHoTHdeckas. CTpyKTypHO-(DyHKIMOHANbHbEIE 00pa30BaHUs KIETKN.

CTpoeHne npokapuoTHIecKoi kiueTku. Kinerounas creHka Gakrepuit u apxeil. OcOOEHHOCTH CTPOCHHS TeTepOTPOdHOI U aBTOTpodHOH
POKapHOTHYECKHX KJIETOK. MecTo U poIib MPOKapHOT B OHOLICHO3aX.

Crpoenue 1 HyHKIHOHUPOBAHHE dyKapHOTHUYeCcKoil kiaeTku. [Ina3marinyeckas MmemOpana (mwazmanemMma). CTpyKTypa IIa3MaTHIECKOM
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKY0 MeMOpaHy: naccuBHbIH (nuddysus, odneruénnas auddysus), akTHBHbBIHA (IIepBHYHbIH
U BTOPUYHBIN aKTHBHBIN Tpancmnopt). [lonynporuiiaemocts MmeMOpaHnbl. Pabota HaTpuii-kaaueBoro Hacoca. DHAOLKUTO3: MHHOLKMTO3, (HarouuTos.
Ox3ommro3. Kierounas crenka. CTpyKTypa B (yHKIMHE KI€TOYHOH CTeHKU PAacTeHUH, TpuOOB.

ITuromnasma. Ilurosoms. Llutockenmer. JIBmkeHme nurTomiIa3Mel. OpraHoupsl KieTkd. OgHOMEMOpaHHBIE OPTaHOUIBI KIETKH:
sHpomrazmatudeckas cerb (OIIC), ammapar ['ombmku, JTH30COMBI, UX CTpOeHHEe W (YHKIHH. B3anMocBs3b 0JHOMEMOpaHHBIX OPraHOHUAOB
kieTkd. CTpoeHHe IpaHyISIpHOrO peTukyinyma. Mexanuszm nanpaenenus 6eixog ¢ DIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KICTOYHBIX
MeMOpan. ['magkuil (arpanysspHbIi) SHIOMIa3MaTHYecKuil petukyityM. Cekperopras (yHkuus anmapara 'onbmku. Moougukayus benkos @
annapame I'onvooicu. Copmuposka 6enxog ¢ annapame I onvoocu. TpaHCIOPT BELIECTB B KiIeTKe. Bakyonn pacTuTenbHbIX KiIeTok. Kiterounsrit
cok. Typrop.

IlomyaBTOHOMHBIE OPTaHOMABI KJIETKH: MUTOXOHAPHH, IUIACTUABL [Ipoucxooicoenue mumoxondpuu u niacmuod. Cumbuozenes (K.C.
Mepeackosckuil, JI. Mapeyauc). CtpoeHne u (pyHKUMM MHUTOXOHApPWI W Twiactui. [lepBUYHBIC, BTOPUYHBICE W CIOXHBIC ILIACTUIBL
(hOTOCHHTE3UPYIOLINX SYKAapHOT. XJIOPOIJIACTbI, XPOMOILIACTBI, JISHKOILIACTBI BBICIIMX PACTCHMUIL.

HememOpannsie opranouasl kietku CTpoeHHe u (YHKUHH HEMEMOPAaHHBIX OPraHOMIOB KIETKH. Pubocomsl. [Ipomesicymounvie
punamenmol. MUKpOQUIAMEHTBL. AKmuHO6ble MUKpoguiamenmol. MBIICUHbIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KIEmOK.
Muxkpotpydouxu. Kierounsiii nentp. CTpoeHHe U IBI)KCHHE JKTYTUKOB M pecHHUeK. MHKpoTpyOoukH nuroruiasmsl. llentpumons. benku,
accoyuuposantvle ¢ MUKpouiamenmamu u Mukpompybouxamu. Momopnwvie benxu.

Snpo. OGonouka sapa, XpOMATHH, KapHOIUIa3Ma, SAPBINIKH, WX CTPOSHHE U (YHKIMHU. SInepHbI ONKOBBIH MaTpHKC.
IIpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B HHTepdasHOM siape. Dyxpomamun u 2emepoxpomamut. Belku XpoMaTHHA — THCTOHBL
Junamuka si0epHoti 060104KU 8 Mumose. AoepHulti mpancnopm.

Knerounsie BximoueHus. CpaBHUTEINIbHASL XapaKTEPUCTUKA KIIETOK 3yKapHUOT (PACTUTENbHOMN, dKUBOTHOM, TPUOHOM).

JleMoHCTpauuu

Tloptpers: K.C. MepexkoBckuid, JI. Mapryimuc.

Tabmuupr u cxembl: «CTpoeHHE JYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KHBOTHOW KIETKH», «CTpoeHHe pacTHTENbHOW KIETKH»,
«CtpoeHre MUTOXOHAPHMWY, «S1po», «CTpoeHHEe IPOKAPUOTHYECKON KIICTKUY.

OO6opyznoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PacTUTENbHBIX, >KHBOTHBIX KJIETOK, MHKPOIpENapaThl OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHnast padota «/I3ydeHue CTpOCHNS KJICTOK Pa3IHIHBIX OPTaHH3MOBY.

IIpakTHyeckas padora «/I3yueHne cBOHCTB KICTOYHOI MeMOpaHbD».

JlaGopaTopHas padora «/ccrenoBaHne MIa3MONI3a U AETIa3MOIIH3a B PACTUTENBHBIX KIETKAX».

IpakTuyeckas padora «/3yuyeHue IBUKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX».

Tema 6. O0OMeH BelecTB M MPeBPAlleHHE JHEPTUH B KIIeTKe

AcCCUMMWIISIIMS ¥ AUCCUMMJIALIUS — JIBE CTOPOHBI MeTabonu3ma. Tunbl oOMeHa BeliecTB: aBTOTPO(HBIN U rerepoTpodHbIi. YyacTue
KHCIIOpoJa B OOMEHHBIX TIporieccax. DHepreTudeckoe obecriedenne kinerkn: npespamierne AT® B oOmerHbIX mponeccax. depMeHTaTHBHBIH
XapakTep peaknui KieToyHoro Merabon3Ma. GepMeHTEl, UX CTpOEHHEe, CBOHCTBAa M MexaHH3M aeicTBus. KodepmenTsl. OTamans (pepMeHTOB
OT HEOPraHWYECKHX KaTalM3aTOpPOB. bBelKH-aKTHBaTOpPHl M OENKH-HHTHOMTOPHL. 3aBHCHMOCTh CKOPOCTH ()EPMEHTATHBHBIX pEaKUUid OT
Ppa3IuYHbIX (HaKTOPOB.

IlepBUYHBIH CHHTE3 OPraHWYECKHX BEIIECTB B KieTKe. (DOTOCHHTE3. AHOKCULEHHBIU U OKCULEHHbIU (homocunmes y Oaxmepuil.
Ceemocobupaiowjue nuemeHmul U nuesMeHmvl peakyuonno2o yenmpa. Poib XJI0pomnaacToB B mporecce doTrocunTesa. CBeToBas U TEMHOBas
¢dazel. @omoovixanue, Cz., Cs. u CAM-munvt gpomocunmesa. TlpogykTHBHOCTE (POTOCHHTE3a. BiisHHE pas3nMyHBIX (PaKTOPOB HA CKOPOCTH
(dorocnnTe3a. 3HaUeHNE HOTOCHHTE3A.

XemocuHTes. PazHooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHOHIMpYIOIINE OaKTepuH, Kene300aKTepHy, cepobaKTepuw,
BOJIOPOZIHEIE OakTepny. 3HaUEHHE XeMOCHHTE3a.

AmnHaspoOHbIe opranu3mbl. Buabl Opoxenus. [IpoaykTel OpOXKEHHS U MX HCIIOJIB30BAaHUE YEOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MbI
KaK 0OBEKTbI OMOTEXHOJIOTUH U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3Heprerndeckoro oomena. [loaroroBurensHbli sTam. [NHKONINM3 — GECKUCIOPOTHOE pacIIeIUIeHHE
TITFOKO3BI.

bronornyeckoe OKHCIEHHE, WM KJIETOYHOE AbIXaHHe. Polb MHUTOXOHApHMI B mporeccax Omonormdeckoro okucieHns. I{pkimmdaeckne
peakmuu. OxuciuTensHoe (GochopunrpoBanne. Dnepeus memopannozo epaduenma npomonog. Cunmez ATD: padboma npomonnou ATD-
cunmasvl. [IpenMyiiecTBa a3poOHOTO IyTH 0OMEHa BEIECTB Mepes aHa3pOOHBIM. DPPEKTHBHOCTD IHEPTETHYECKOr0 0OMEHa.

JemoncTpanuu

Tloptperst: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackwuii, B. A. Durensrapar, I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuus! u cxemsl: «PoTocnHTe’), «DHEpreTHIecKuii 0OMen», «brnocuuTes Genka», «CTpoeHne pepMeHTay, «XEMOCHHTE3Y.

O6opymoBaHue: CBETOBON MHKPOCKOII, 000pYIOBaHHE JUIsl IPHTOTOBJICHHS IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTopHast padota «/I3ydeHue KaTaIUTHIECCKONH aKTHBHOCTH (DepMEHTOB (Ha MPHMepEe aMHJIa3bl HITH KaTalasbl)y.

JlaGopaTopHast pabota «/3ydenne GpepMEHTATHBHOTO PaCIIeIIICHUsI IEPOKCHA BOJOPO/A B PACTHTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3A M XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEHHE MPOLIECCOB OPOXKEHHUS U IBIXaHHSD).

Tema 7. HacaencrBennasi nHpopmManus 1 peanusanust eé B KjieTke

Peakin MaTpu4HOro cuHTe3a. [IpHHIMI KOMIUIEMEHTapHOCTH B pEakUMsIX MATPUYHOrO CHHTe3a. Peanmsanuis HacleICTBEHHOM
uHpopmarmu. I'eHeTnuecknii kox, ero cBorictea. TpaHckpunuus — Matpuanblii cuaTe3 PHK. TIpHHINIBI TpaHCKPHIINN: KOMIIEMEHTapHOCTb,
AHTHIIAPAIUICIBHOCT, aCUMMETPHIHOCTS. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii kiemxe. Hexooupyrowue PHK.
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Tpaucmsamms u e€ stansl. Yuactue TpaHcopTHsIX PHK B 6nocunTese 6enka. Ycnosus Ouocunresa 6enka. KogupoBanue aMHHOKHCIIOT.
Pone pubocom B GrocuHTe3e OenKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3als TEHOMa y NMPOKApUOT M 3YKapHOT. Peryinsims akTUBHOCTH T'€HOB Y
npokapuor. 'mnoteza omepona (. XKako0, XK. Mano). Monekynapnvle mexanusmul dKcnpeccuu 2eHos y sykapuom. Pone xpomamuna 6
peaynayuu pabomvl 2eHos. Perymnsius 0OMEHHBIX IpoIieccoB B KieTke. Kiietounsiii romeocras.

Bupycel — HekieTounele (OPMBI KU3HM U OONHMraTHbIe mapasuThl. CTpOeHHE NPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB,
Oaktepuodaros. JKusnennwviti yuxn JHK-codepocawux supycos, PHK-codepacawux eupycos, baxmepuoghacos. Oopamuas mpancKpunyus,
pesepmasa, unmezpasa.

BupycHsle 3a00meBaH s YenoBeKa, )KUBOTHBIX, pactenuid. CITN]I, COVID-19, cormanbHble 1 MEAULHHCKHIE IPOOIEMBI.

Buoungopmamura: unmezpayus u anaiuz 6omsuiux maccusos («bigdatan) cmpyxkmypuuix 6uonoeuveckux dannwvix. Hanomexnonouu 6
buonoeuu u meduyure. Ipoepammupyemvle pynxyuu 6enxos. Cnocodbi d0CmasKu 1eKapcme.

JleMoHCTpauuu

IToprpetst: H. K. Konbuos, /1. . IBaHOBCKHIA.

Tabnuus! 1 cxembl: «brocunTe3 6ernkay, «I'eHeTnueckuii komy, «Bupyco», «bakrepuodarny.

IpakTuyeckas padora «Co3aHue MOJIEIU BUPYCa».

Tema 8. JKu3HeHHBIH IHKJ KJIETKH

Knerounsrii mukn, ero mepuoxs! M perymamus. WuTtepdasa m muro3. OcoOSHHOCTH IPOIECCOB, MPOTEKAIOMUX B HHTepdase.
IMoxroroBka KiIeTkH K AeneHuio. IIpecmHTeTHUecKHi (MIOCTMHTOTHYECCKHI), CHHTETHYECKHII M IIOCTCHHTETHYECKUH (IIPeMUTOTHYECKHIT)
HEepUOABI HHTEP(A3HL.

Martpuunbiii cunres JAHK — permxanus. IIpuxumns! perummkaumn JJHK: KommieMeHTapHOCTb, MOJYKOHCEPBATUBHBIA CHUHTE3,
anTHnapawienbHocts. Mexannsm perutikanuu JTHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U Tenmomepasa. XpoOMOCOMHBIH HabGop
KJIETKY — KapuOTHIIL. [IMTUION/IHBIN U TaruIouHbIA HaOOpbl XpOMOCOM. ['OMOJIOrMyHbIE XPOMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Jlenenne ximerku — muro3. Cragum MHUTO3a M IPOHCXOMSIIME B HHUX mporecchl. Tumbsl Muro3a. KapHoknHE3 M IIMTOKHHE3.
buonornyeckoe 3Ha4eHHE MUTO3A.

Perymsinus METOTHYECKOTO IIMKIIA KIETKU. [IporpaMmupyemast KileToqHast THOENb — alonTo3.

Knerounoe sapo, XpoMOCOMbI, (yHKUHOHAJIbHAs TeHOMHUKA. Mexanusmol nponugepayuu, ouppepenyuposku, cmapenus u 2udeiu
knemok. «L{ugpposas knemxay» — buoungopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMOHCTpauuu

Ta6uuibl U cxeMbl: «OKU3HEHHBIN LUK KIETKW», «MuT03», «CTpoeHue xpomocom», «Permkarms JJHK».

O6opynoBaHKe: CBETOBOH MHKPOCKOII, MHKpOIIpenapaThl: «MHUTO03 B KJI€TKaX KOpPeIIKa JIyKa.

JlaGopaTopHnas padora «/I3ydeHre XpOMOCOM Ha FOTOBBIX MHKpPOIIperaparax».

JlaGopaTopHas padora «HaGmoneHne MuTo3a B KJII€TKaxX KOHYMKA KOPEIIKA JIyKa (Ha TOTOBBIX MHKpOIIpenapaTax)y.

Tema 9. CTpoenne u GyHKIMH OPraHH3MOB

Buonoruueckoe pazHooOpasue opranu3MoB. OJHOKIETOUHbIE, KOJIOHUAIbHBIE, MHOTOKJICTOUHbIE OPraHU3MBbL.

OCOOEHHOCTH CTPOEHHSI U IKU3HENCATENFHOCTH ONHOKJICTOYHBIX OpraHH3MOB. bakTepuu, apXeW, OIHOKJICTOYHBIE TI'PHOBI,
OJJHOKJIETOYHBIE BOZOPOCIIH, APyrHe NPOTHCTHL. KoloHHaIbHEIC OpraHU3MEL

B3anuMocCBsI3b YacTei MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl X CHCTEMBI opraHoB. OpranusM Kak eJuHoe 1enoe. I'omeocras.

Tkanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEH: 00pa3oBarTesibHas, HOKPOBHAs, IPOBOALIAs, OCHOBHAs, MexaHnuyeckas. OcoOEHHOCTH
CTpoeHws1, DYHKIMI U PACIIONOKEHHUS TKAHEH B OpraHax pacTeHHIA.

TkaHM >KMBOTHBIX M 4YelOBeKa. THIBI >KMBOTHBIX TKaHEH: SHMTeNHanbHasi, COCAMHUTENbHAs, MbIIIeUHas, HepBHasd. OcOOEHHOCTH
CTpoeHHs1, QYHKIHIL U PACIIONOKEHHUS TKaHel B OpraHaX JKHBOTHBIX M UeTOBEKa.

Oprassl. BereratuBHbIe ¥ TeéHEpAaTUBHBIE OPraHbl pacTeHUi. OpraHbl U CHCTEMbI OPIaHOB XHBOTHBIX H 4elloBeka. DYHKIIMN OPraHoOB H
CHCTEM OpTraHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKICTOUHBIX U MHOTOKJIETOUYHBIX JKHBOTHBIX. HapyxHbIil 1 BHyTpeHHHH
ckeneT. CTpoeHue U TUIbI COSAUHEHUs KOCTEeH.

JlBr>keHue opraHu3MoB. [IBUKeHHEe OJHOKIETOUHBIX OPraHU3MOB: aMEOOHJHOE, XKI'YTHKOBOE, PECHHYHOE. JIBIDKEHNE MHOTOKIIETOUHBIX
pacTeHHii: TPOIM3MBI M HACTHH. J[BIDKEHHE MHOTOKJICTOYHBIX KUBOTHBIX M UeJIOBEKa: MBIIIeYHas cucTeMa. Pediekc. CkeneTHbIe MBIIIIBI H HX
pabora.

ITuranne opranu3MoB. IlornomeHue BOABI, YITIEKUCIOTO Ta3a ¥ MHHEPAIbHBIX BEIIECTB pacTeHWsIMH. IIMTaHWe >KMBOTHBIX.
BHyTpHnonocTHoe W BHYTPHKIETOYHOE IHIIeBapeHHe. [IWTaHHe IIO3BOHOYHBIX JKMBOTHBIX. OTHENBl NHINIEBAPUTENBHOTO TpPAaKTa.
[TnmeBapuTensHble xenessl. [IumeBapuTensHas cucTeMa YeloBeKa.

Jlpixanue opranu3moB. Jlpixanue pactenuil. [pixanue xuBOTHBIX. Juddys3us ra3oB depes3 MOBepXHOCTh KiIeTKH. KoxHoe IpIxaHmue.
JlbIxatenpHast moBepxHOCTh. JKabepHoe U néroyHoe ApixaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U UeJIOBEKAa. DBONIOIUOHHOE YCIOXKHEHHUE
CTpPOEHHS JIETKNX INO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenbHas cHcTeMa deloBeKa. MeXaHH3M BEHTHDIMH JIETKHX y NTHI[ M MIIEKOIUTAIONIHX.
Perymsiuns npixanus. JIpIxatenbHble 00BEMEL

TpaHCIIOPT BENIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CHCTEMBI pacTeHHi. TpaHCIOPT BellecTB y )KUBOTHBIX. KpoBeHOCHas cucTeMa U eé
opraubl. KpoBeHOCHasi cucTeMa IO3BOHOYHBIX JKHBOTHBIX M denoBeka. Cepiue, KpOBEHOCHBIE COCYAbI H KpoBb. Kpyrm KpoBOOOpaIieHus.
OBOMIONUOHHBIE YCIOKHEHUS CTPOCHHS KPOBEHOCHOH CUCTEMBI IO3BOHOUYHBIX JKHBOTHBIX. PaboTa cepaa u e€ perymsmus.

Brigenenne y opranusmoB. Brimenenue y pacteHuii. Breimenenue y skuBOTHBIX. CoOKpaTHTeNnbHBIE Bakyolnd. OpraHsl BBIICICHHS.
OunpTpanys, cekpenys U 00paTHOE BCACHIBAHHE KaK MEXaHH3MBI PabOTHl OpraHoB BbIIeNeHWs. CBs3b IOJIOCTH Tela C KPOBEHOCHOW H
BBIICNIUTEILHOM CHCTeMaMy. BbijeneHue y NO3BOHOYHBIX JKMBOTHBIX M deioBeka. [loukn. CTpoeHue ¥ (YHKIHOHHPOBAaHHE He(ppOHA.
O6pazoBaHnE MOYH Yy YeJIOBEKa.

3amuTa y OpraHu3MoB. 3aiura y OJHOKICTOUHBIX OpraHiu3MoB. CIopbl OaKTepHil ¥ IIUCTHI MPOCTEHIIMX. 3alIUTa Y MHOTOKJIETOYHBIX
pacrenuii. Kytukyna. CpencTa macCUBHOM M XUMHYECKOW 3aUThl. OUTOHINABL.

3amura y MHOTOKJIETOYHBIX KHBOTHBIX. [I0OKpOBBI H X IPOH3BOHBIE. 3alIUTa OpraHu3Ma OT OonesHell. IMMyHHas cHcTeMa JeIoBeKa.
Krerounsrit u rymopaibHbIi HMMyHHTET. BpoxaéHHBIH 1 pHOOpeTEéHHbIi crierpuieckuii MMMYHUTET. Teopust KIOHAIBHO-CENEKTHBHOTO
nmmynurera (I1. Opmux, @. M. Bepner, C. Tonerasa). BocnanuTenbHesle OTBETHI OpraHu3MOB. Poib BpOXkJIEHHOrO MMMYHHMTETAa B Pa3BUTHU
CHCTEMHBIX 3a00JIeBaHUM.



PazpaxuMOCTh U peryisinus y Opranu3MoB. Pa3apakiMoCTh y OXHOKICTOUHBIX OpraHu3MoB. TakcHchl. Pa3npakuMOCTh B perysnus
y pacTenuii. PocToBble BelecTBa U MX 3HaYEHUE.

HepaHras cuctema u pedieKTopHast perysinus y skMBOTHbIX. HepBHas cucteMa n eé oTaesbl. DBOTIONMOHHOE YCIO0KHEHUE CTPOCHUS
HEPBHOM CHCTEMBI Y )XHBOTHBIX. OT/EIIbI TOJIOBHOTO MO3ra IO3BOHOYHBIX )KUBOTHBIX. Pediiekc u pediexropHas nyra. be3ycioBHbIe n yclioBHbIE
peduieKcsl.

T'ymopanbHast perysiius 1 S9HAOKPUHHAs CHCTEeMa )KUBOTHBIX U YenoBeka. JKene3sl SHIOKPUHHOM CHCTEMbI H UX TOpMOHEL. [leiicTBue
TOpMOHOB. B3anMocCBsI3b HEPBHOI M SHAOKPUHHOI cucTeM. I nnoranamo-runodusapHas cuctemMa.

JleMoOHCTpauuu

Toptper: U. I1. ITaB1os.

Tabmuupl 1 cxembl: «OJHOKJIETOYHBIE BOJIOPOCIM», «MHOroKJIeToYHble Bojpopocin», «bakrepum», «lIpocreiimmey, «Opransl
I[BETKOBBIX pacTeHH», «CHCTEMBI OPraHOB ITO3BOHOYHBIX JKHBOTHEIX», «BHYTpeHHee cTpoeHHe HaceKOMBIX», « TkaHM pacTeHuit», «KopHeBbe
cucteMbl», «Ctpoenue crebist», «CTpoeHne JIMCTOBOH IIACTHHKIY, « TKaHH >KUBOTHEIX», «CKeneT denoBekay, «[lumeBapurensHas cucTeMay,
«KpoBeHocHast cuctemay, «JlpixatembHas cucteMa», «HepBHas cuctemay, «Koxka», «Mblmedynas cuctemay, «BbplgenuTensHas cHUCTeMay,
«OHIOKpUHHAs cucTeMay, «CtpoeHue MbILb, «MMMyHuTeT», «KuieunononoctHeie», «CxemMa nUTaHus pacTeHuid», « KpoOBEHOCHBIE CUCTEMBI
H03BOHOYHBIX JKMBOTHBIX», «CTpoeHue rupbi», «CTpoeHne miaHapun», «BHyTpeHHee cTpoeHue JoxkIeBoro uepssi», «HepBHas cucteMa peio»,
«HepBHas cucrema jarymku», «HepBHas cuctema mpecMblkaromuxcsy», «HepBHas cuctema nruny, «HepBHas cucTeMa MIIEKONUTAIOMIMXY,
«HepBHas cuctema genoBekay, «Peduexcy.

OO6opyznoBaHHe: CBETOBOH MHKPOCKOI, MHKpPOIpENapaThl OJHOKIETOYHBIX OPraHH3MOB, MHKpOIpEeNaparsl TKaHeH, pPaKOBUHBI
MOJLTIOCKOB, KOJUIEKI[HH HaCEKOMBIX, UTJIOKOXHUX, XKUBBIE JK3eMIULIPHI KOMHATHBIX PACTEHUH, repOapiuy pacTeHUH pa3HBIX OTIENOB, BIA)KHbIE
Hperaparhl >KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeI0BEKa, 000py0BaHUE I IEMOHCTPALUN
HOYBEHHOTO M BO3JYLIHOIO ITMTAHWS PACTCHMil, pAcLICIUICHHs Kpaxmana U OelKoB Moj JelcTBHEM (DepMEHTOB, 00OpyHOBaHHE I
JIEMOHCTPALIMU OMBITOB 10 HM3MEPEHMIO JKU3HEHHOH EMKOCTH JETKHX, MEXaHM3Ma [bIXaTeNbHBIX [BIKEHUH, MOJEIH TOJIOBHOTO MO3ra
Pa3IHYHbIX KUBOTHBIX.

JlaGopaTopHasi padoTa «/3ydeHue TKaHel pacTeHU».

JlaGopaTopHas padota «/3yueHne TKaHeH KUBOTHBIX».

JlabopaTopHas padora «/I3ydeHre OpraHoB I[BETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoskeHHe U pa3BUTHE OPTaHH3MOB

®DopMbl pa3sMHOXKEHHsS OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTHBHOE) M I0J0BOE. Bubl O€cronoro pa3MHOXEHUS: MOYKOBAHUE,
criopyJsinus, pparMeHTanys, KIOHUPOBaHHE.

TTonoBoe pasMHoxeHue. [1oJOBBIE KJIETKH, WK ramersl. Meio3. Cragun Meiio3a. [loBeneHne xpomocom B Meiosze. Kpoccunrosep.
buonormueckuii cMbICII Mei03a 1 IOJI0BOTo Hporecca. Melo3 1 ero MeCTo B JKM3HEHHOM IIHKJIE OPTaHH3MOB.

IIpenzapoapimieBoe pasButue. l'ameroreHes y kuBOTHbIX. IlosoBbie kene3pl. OOpa3oBaHME M pPa3BUTHE IOJIOBBIX KIIETOK.
Crniepmaroreses u oorere3. CTpoeHue HOJIIOBBIX KIETOK.

OnIo0TBOpEHUE ¥ SMOPUOHATIBHOE pa3BUTHE KUBOTHBIX. CI0cOOBI OIIOAOTBOPEHUS: HAapY)KHOE, BHyTpeHHee. [lapTeHorenes.

MupuBunyansHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHS — HayKa O pa3BUTUH OpraHu3MoB. Mopghocenes — 00Ha u3 enagnuvix
npobnem amopuonoeuu. Kouyenyus mopghoeenos u moodemu mopgozenesa. Craguu 3MOpHOreHe3a XHMBOTHBIX (Ha IPUMEpe JISTYIIKH).
IpoGuenune. Tumnsl apodieHus. JemepmMunuposantoe u HedepMuHuposantoe opoonenue. bracmyna, munvt 61acmyn. OCOOSHHOCTH APOOICHHS
MJICKOIIMTAIONIMX. 3apOJIBIILIEBbIE JIUCTKH (racTpyisiiys). 3aKiajKa OpraHoB U TKaHEeW M3 3apObILIEBbIX JUCTKOB. B3aumHoe BiusHUE 4yacTeil
Pa3BUBAIONIETOCs 3apofbliia (IMOpHOHATbHAS HHAYKIHA). 3akiajka IIJaHa CTPOGHHMS OJKUBOTHOTO KaK pe3ylbTaT HepapXHIecKHUX
B3aUMOJICHCTBHI reHOB. BiusiHue Ha SMOpHOHAIBHOE PAa3BUTHE PA3TMYHBIX (PaKTOPOB OKPYKAIOUIEH CPEIbI.

Poct n pasButHe XMBOTHBIX. [locToMOpnonamsHbII mepuwon. Ilpsmoe m HempsiMoe pasBuTHe. PasButHe ¢ MeTamopdo3oM y
0eCII03BOHOYHBIX M MO3BOHOYHBIX JKHBOTHBIX. BHonornmdeckoe 3Ha4deHHe NMPSMOTO M HENPSIMOTO Pa3BHUTHS, HX PACIpPOCTpaHEHHE B IPHPOIE.
Tunsl pocta XUBOTHBIX. PaKTOPHI PEryISIUH POCTa KUBOTHBIX M YenoBeka. CTaJuH MOCTIMOPHOHAIBHOTO PA3BUTHS Y XKUBOTHBIX U YEIOBEKa.
Ilepuons! oHTOreHe3a dyenoBeka. CTapeHHe U CMepTh KaK OMOIOrHYEeCKUe IPOLECCHL.

PasmHOXeHUe u pa3BuTue pactenuil. [amerodpur u cnopopur. Meiio3 B )KU3HEHHOM LIMKIIE pacTeHnid. OOpa3oBaHKe CIIOp B Mpolecce
Mmeiio3a. I'ameroreHes y pacrenuii. OIUIOZOTBOPEHHE M pa3BUTUE PACTUTENIBHBIX OPTraHU3MOB. J[BOWMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX
pactennii. OOpa3oBaHHe U pa3BUTHE CEMEHH.

MexaHHU3MBI peryJISIIUA OHTOTeHe3a Y PACTEHUH 1 )KUBOTHBIX.

JeMmoHcTpanuu

Toprpersr: C. I'. Hapammun, X. IlIneman.

Tabmuupl u cxembl: «BereratuBHOe pasMHOXeHUE», «TuUIBI OecHomoro pasMHOXKEHUs», «Pa3sMHOXKEHUE XJIAMHIOMOHAIbBI»,
«Pa3MHOXeHHE 3BIIIEHBY, «Pa3sMHOXeHHE THAPBD, «Meio3y», «XpoMocoMmbly», «['ameTorenes», «CTpoeHHe SIMLIEKIETKH M CHepMaTo30Hay,
«OcHOBHBIE CTaguu OHTOTreHe3a», «[IpsMoe u HenpsiMoe pa3BuTHe», «Pa3BUTHE Maiickoro skyka», «PasButHe capaHumy, «Pa3BUTHE JTATYHIKNY,
«/IBOITHOE OITONOTBOPEHHUE y IIBETKOBLIX PACTEHUI», «CTpOeHHEe CeMsH OTHOMOIBHBIX U IBYIONBHEIX PAaCTeHHI», «OKN3HEHHBII IIUKIT MOPCKOH
KamycTbl», «OKN3HeHHBIH THKIT MXay, «KU3HSHHBIH UKIT TAaOPOTHAKAY, « KH3HEHHBIH IIHUKI COCHBI».

O6opymoBaHue: CBETOBON MHKPOCKOII, MEKPOIIPENapaThl SIMIIEKIICTOK M CIIEPMaTO30UI0B, MoJelb « LMK pa3BUTHSI JIATYIIKI».

JlaGopaTopHnast padoTa «/I3ydenne CTpOSHNS IOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIPEIapaTaxy.

IMpakTuyeckas padora «BpIiBIcHHE IPH3HAKOB CXOACTBA 3apOABIIIECH TO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHHE OPraHOB PA3MHOYKEHUSI BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HAC/IECTBEHHOCTH H H3MEHYHBOCTH OPTaHH3MOB

VlcTopus craHOBIIEHUS M pa3BUTHS TeHETHKH Kak Haykn. Padoter I'. Mennens, I'. ne ®pu3a, T. Moprana. Poib oTedecTBEHHBIX YUEHBIX
B pasButuu reHetuku. Paborsr H. K. Komsumosa, H. W. Baeunoa, A. H. benosepckoro, I'. [I. Kapmneuenko, 0. A. ®ummmyenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKHE IIOHSATHS M CHMBOIBL [ OMOJNOIMYHBIE XPOMOCOMBI, AaUIeTbHBIC TEHBI, AaIbTEPHATHBHBIC INPHU3HAKH,
JOMUHAHTHBII U PEL[ECCUBHBIN MPU3HAK, TOMO3HUI0Ta, T€TEPO3UT0OTa, YUCTAs IMHUS, THOPUIBL, TeHOTHII, (heHOTUIL. OCHOBHBIE METONBI T€HETHKH:
THOPHUIOIOTHYECKHH, INTOJIOTHIECKHUIT, MOJIEKYIIIPHO-TCHETHYECKHH.

JemoHcTpanuu

TToptperst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuit, I'. . Kapneuenko, 0. A.
Oununuenko, H. B. Tumogees-Pecosckuii.
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Tabmuub! # cxeMbl: «MeTOIbI TeHeTUKHY, «CXeMbI CKPEIIUBAHUS».

JlaGopaTtopnast padora «/{po3oduia kak 00bEKT FeHETHIECKUX HCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HAC/I€ICTBEHHOCTH

Momnorubpuanoe ckpemBanue. [lepBbiii 3akoH MeHaenss — 3aKOH eIMHOOOpas3usi THOPHIOB IEpBOro MokojeHus. IIpaBuino
JOMUHHpOBaHUA. BTopoil 3akoH MeHzmens — 3aKOH pacIleIUIeHHs] NpH3HAaKoB. lluTonormueckue OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHUS.
I'umotesa YUCTOTHI FaMeT.

Anammupyiomee CKpemuBaHue. [IpOMeXYTOUYHBIII XapakTep HacleOBaHMS. PacierneHHe MPH3HAKOB IIPH  HEMOIHOM
JIOMHHUPOBAHHH.

Jurubpunsoe ckpeumBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBHCHMOIO HACIIENOBAaHHs MPU3HAKOB. L{HTONOrHUeckne OCHOBBI
JMTHOPHIHOTO CKPELINBAHUS.

CremnnieHHOe HacnenoBaHHe Hpu3HakoB. Paborer T. Moprana. CleluieHHOe Hacle[OBaHHE I'€HOB, HAapYIICHHE CLEIUICHUS MEXTy
reHaMu. XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH.

T'enerrka moma. XpoMOCOMHBII MEXaHHU3M OIPEEIeHHUs MoJla. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIH U reTeporaMeTHBII
noj. ['eHeTH4eckas CTpyKTypa MoJIOBBIX XpoMocoM. HacnejoBaHue MpU3HAKOB, CLEIUICHHBIX C OJIOM.

T'eHorun kak nenoctHas cucrema. IIneHOTponMs — MHOKECTBEHHOE JEHCTBUE reHa. MHOXKECTBEHHBIN aiuienn3M. BiaumoneicTsue
HeaJuiebHbIX reHoB. KoMruiementapHocTb. Dnucras. [Tonumepust.

T'eneTnuecknil KOHTPONb Pa3BUTHS PACTEHMIl, KUBOTHBIX U 4UYeIOBEKa, a TaKkKe (U3HOIOTHYECKHX IIPOLECCOB, INOBEICHHS U

KOTHUTHUBHBIX QJyHKHHﬁ. I'eHeTHUecKHEe MEXaHHM3MBI CI/IM6I/IOI‘€H633., MEXaHHU3MbI BSaHMOHefICTBHH «XO3UH — MapasuT» " «XO3dUH —
MHKpOGHOM)), I'eHeTnueckne actieKThI KOHTPOJIA U U3MCHCHUA HaCHeZ[CTBeHHOﬁ I/IH(bOpMaI_II/II/I B TIOKOJIEHUAX KIIETOK U OPTaHU3MOB.
JleMOHCTpauuu

TToptperst: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «IlepBblii 1 BTOpoii 3akoHbl MeHnens», « Tpetuit 3akon Menzaens», «AHanu3upylolee cKpemmpanuey, «Hermomnnoe
JOMUHHpOBaHUE», «CIEINIEHHOe HacleOBaHNe IPU3HAKOB Yy npo3o¢miel», «['eHeTnka noma», «Kapuorunm dyenoseka», «Kapuorumn
npo3o¢dmiel», «Kapuotun nTuns, «MHOKECTBEHHBIH a/uienn3my, «B3aumoneiicTBre TeHOBY.

O6opyznoBaHue: MOJIENb U AEMOHCTPAllH 3aKOHOB €IMHOOOpas3us THMOPHIOB IIEPBOTO IIOKOJECHHS M PACHICIUICHHS INPH3HAKOB,
Mojenb I JEMOHCTPALMU 3aKOHAa HE3aBHCHUMOTO HACIIE[OBAHMS NPH3HAKOB, MOAENb IJIs AEMOHCTPALUM CLEIUICHHOIO HAaclleJI0BaHUs
MIPU3HAKOB, CBETOBOWH MUKPOCKOII, MUKpoIIpenapar: «JIpozoduiiay.

IpakTuyeckas pagora «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y APO30(IIBI».

IIpakTHyeckas padota «/3yueHne pe3yabTaTOB JUIHOPUIHOTO CKPEIMBAHUS Y IPO30(HIBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumopneiicTBue reHotuna u cpensl npu GopMupoBaHuu (eHorHna. M3MeHUNBOCTE NpH3HAKOB. KauecTBEeHHBIC M KOINYECTBEHHBIE
IpHU3HAKU. BHIBI H3MEHYNBOCTH: HEHACTIEACTBEHHAS U HACIIEICTBEHHAsL.

MopudukaonHasi U3MEHIUBOCTh. Poib cpenpl B GopMupoBaHnd MOIu(MHKAMOHHONW H3MEHYMBOCTH. HopMa peakuuu mpu3HaKa.
Bapuanuonnslii psa i BapuanronHas kpusas (B. Horanncen). CBoiicTBa MOAN(DHUKAIHOHHOI H3MEHYHBOCTH.

T'enotunuueckast n3MeHIHBOCTS. CBOICTBAa T€HOTHIIMYECKOH H3MEHYHBOCTH. BBl reHOTHIINYECKOH M3MEHUYNBOCTH: KOMOMHATHBHAS,
MYTaIMOHHASL.

KomOnHaTBHasE M3MEHYHBOCTh. Melio3 U IOJOBOH IpolLecC — OCHOBa KOMOMHATHBHOI H3MEHUYMBOCTH. Ponb KOMOHWHAaTHBHON
U3MEHYHUBOCTH B CO3IaHUH I'€HEeTHYECKOTo pa3HooOpa3us B Ipeenax OJHOro BUA.

MyTtanuoHHass U3MEHUYUBOCTb. BHIBl MyTanuii: reHHbIe, XpOMOCOMHBIC, TeHOMHbIe. CIOHTaHHBIE M HHAYIMPOBAaHHBIC MyTaLlUH.
SlnepHble u nUTOIIa3MaTHYeCKHe MyTaruu. CoMaTHuecKue U HOI0Bble MyTauuy. [IpHyuHbl BOSHHKHOBEHMS MyTalUil. MyTareHsl U UX BIMSHUE
Ha OpraHM3Mbl. 3aKOHOMEPHOCTH MYTAI[OHHOTO MHporiecca. 3aKOH FOMOJIOTHYECKHX PSIOB B HaclencTBeHHON n3MenunBocty (H.V. Basuios).
BHesnepHas H3MEHYHBOCTE U HACJICICTBEHHOCTb.

Onueenemuka u dnu2eHOMUKA, POTb HNUSEHEMUYECKUX (PAKMOPO8 6 HACICO08AHUU U USMEHYUBOCTIU (PEHOMUNUYECKUX NPUSHAKOS )
op2anu3Moa.

JemoncTpanmuu

TToptpertst: I'. ne ®pus, B. Moranncen, H. Y. BaBuos.

Tabmuubl 1 cxeMbl: «Bunmsl n3mMeHInBoCTH», «MoOIU(UKAIIMOHHAS H3MEHUMBOCTEY», «KOMOMHATHBHAs HM3MEHYHBOCTBY, «Melo3y,
«OmnonoTBOpeHney, «I'eHeTHIeckre 3a00IeBaHus YeIoBeKay, « BUabl MyTaruiiy.

O6opynoBaHue: KUBBIE B TepOapHbIe SK3eMIUIIPEl KOMHATHBIX PACTeHUH, pUCYHKH ((oTorpaduu) )KUBOTHBIX C Pa3IHIHBIMU BHIAMH
HM3MEHUHBOCTH.

JlaGopaTopuasi padora «/ccienoBanne 3aKOHOMEPHOCTEH MOAMGPHUKAIMOHHON U3MEHYUBOCTH. [10CTpOeHHEe BapHAIIMOHHOTO psifa U
BapHALMOHHON KPUBOM».

IpakTuyeckas padora «MyTtamu y 1po30¢Guibl (Ha TOTOBBIX MHKPOIIPEapaTax)».

Tema 14. I'eHeTuKa YeJ0BeKa

Kapuotun dvenmoBeka. MexayHaponHass HporpaMMa HCCJISJOBAHHS TEHOMa 4YeloBeKa. MeTonbl H3yYeHUWs TeHeTHKH YeloBeKa:
TeHEAIOTUUeCKUH, OJNM3HENOBBIH, ITUTOrCHEeTHYECKUH, MOINYJSIHOHHO-CTATUCTHIECKUI, MOJeKyJsIpHO-TeHeTndecknuil. CoBpeMeHHOe
ompereNeHue TEHOTHIA: MOJHOTCHOMHOE CEKBEHHPOBAHHE, T€HOTHIHPOBAaHME, B TOM ducie ¢ nomompio I1I[P-amamms3a. HacnencTBeHHble
3a00eBaHUsI UYENOBEKa. ['eHHBIE M XPOMOCOMHBIE OOJE3HM 4YenoBeKa. bole3HH ¢ HacleICTBEHHOH HPeIpacloiI0oKEHHOCThIO. 3HaueHUe
MEIUIMHCKON TeHETHKU B NPEJOTBPAINCHUM H JEUCHHH TeHEeTHYECKHX 3a00IeBaHUH denoBeka. MeanuKko-TeHeTHYeCKoe KOHCYIbTHPOBAHHE.
CtBonoBbIe KIIeTKH. [TOHATHE «T€HETHYECKOro rpy3a». JTHYECKHe acleKThl MCCIEIOBAHUH B O0JNACTH PElaKTUPOBAHMS T€HOMa M CTBOJOBBIX
KJIETOK.

T'enernyeckne (GakTOpHl MOBBINIEHHOI YYBCTBHTENBHOCTH YEJIOBEKAa K (DH3MUYECKOMY W XHMHUYECKOMY 3arps3HEHHIO OKpyXKaromiei
cpensl. ['eHeTHdeckas mpeapacnonokKeHHOCTh Ye0BEKa K ITATOIOTHAM.

JemoncTpanuu

Tabmumne! u cxemsl: «KaproTun genoBekay, «MeTosl H3ydeHHs TeHETHKH YeTIoBeKay, «[ eHeTHIecKue 3a001eBaHus YeTI0BEKay.

IIpakTHyeckas pagora «CoCTaBICHHE U aHAIU3 POJOCIOBHOI».

Tema 15. CeJiekuusi OpranusmMoB



JloMecTHKanus U celeKnus. 3aposkIeHHE celeKIuu MU JoMmectukaruu. Yuenme H. M. BaBunoBa o LieHTpaxX HIpOHCXOXICHHS H
MHOTo00pa3ust KylIbTypHBIX pacTeHHWH. Poib celeKmum B CO3JaHMM COPTOB PAacTEHMIl M MOpoj XKUBOTHBIX. CopT, mopoxa, mramMM. 3aKOH
TOMOJIOTHYECKHX PSJIOB B HAacJIeACTBEHHON n3MenunBocty H. 1. BaBuosa, ero 3HaueHue ISl CENCKIMOHHOM paOOTBHI.

Meronbl ceneKUMOHHON paboThl. VIcKycCTBEHHBIH OTOOpP: MAacCOBBI M HMHIMBHAYaIbHBIH. DTambl KOMOWHALMOHHOW CEEKLUH.
HcnbITanue Npou3BoguTeNeH Mo moToMcTBy. OTOOp MO TeHOTHITY C MOMOIIBIO OIEHKH (heHOTHUIIA IIOTOMCTBA M OTOOD MO TeHOTHILY C HOMOIIBIO
anammza JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKIHMOHHOH paOoThl. PaguanioHHbI 1 XUMUYECKUH MyTareHe3 Kak MCTOYHHK MyTamui y
KyJIbTYpHBIX (OpM opraHu3MoB. Vcroib30BaHHE T€HOMHOTO PEJAKTUPOBAaHUS U MeTOAOB pekoMOuHaHTHBIX JJHK 1i1s momyueHus ncxomHoro
Matepuaa Jisl CeleKIHU.

Tonyuenne nomuuionnoB. BryrpuBmiposas rubpuausanus. bimskopoiacTBeHHOe cKpeluBaHue, Wi MHOpuauHr. HeponcTennoe
CKpellMBaHHe, WIM ayTOpuauMHr. ['etepo3uc W ero mpuuuHBL lcmonb3oBaHme rereposuca B cenekiuu. OTHan€HHAas THOPHAN3AINS.
IIpeononenue 6eCIIONHS MEKBUAOBBIX THOPHIOB. JIOCTIKEHNS CETEKIINH PACTEHHI U XKUBOTHBIX. «3e16Has pesonioyusy.

CoxpaHeHHe M HM3y4YeHHE T'CHETHYECKHX PECYPCOB KYIbTYPHBIX PACTCHHH M HX JUKHX POgWYeil JUI CO3NaHHS HOBBIX COPTOB H
THOPUJIOB CENIBCKOXO3SHCTBEHHBIX KYIbTYp. M3yueHue, coXpanenue u ynpaeienue 2eHemudyecKuMu pecypcamu CelbCKOXO3UCMEEHHbIX U
NPOMBICIIOBbIX HCUBOMHBIX 8 YEIAX YIAVUUMEHUS CYUWeCmEYIouWux U CO30aHUsL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NpUMEHEeHUeM
COBDEMEHHBIX MEMOO08 HAYHUHBIX UCCIEO08AHUL, NEPEeA08bIX Udell U NePCHEeKMUBHBIX MEXHOIOUL.

JleMoHCTpauuu

Tloptperst: H. 1. Baunos, Y. B. Muaypus, I'. /. Kapneuenxo, I1. I1. Jlykesaenko, b. JI. Actaypos, H. Bopnoyr, 1. K. benses.

Tabmuubr u cxeMsl: «lIeHTPBI IPOUCXOXKIECHHS M MHOrooOpasusi KyIbTYypHBIX pacTeHHil», «3aKOH TOMOJIOTHYECKUX pPSJOB B
HACJIeICTBEHHON N3MEHYHBOCTIY, «MeTozbl cenekuuny, «OTaanénHas rudpuansanus», «MyrtareHesy.

JlabopaTopHas padora «/3ydeHure COpTOB KyJIbTYPHbBIX PACTEHUH U OPOJL JIOMAILITHUX KUBOTHBIX).

JlaGopaTopHas padora «/I3ydeHre METO/10B CENEKLIUU PACTEHUI.

IIpakTuyeckas padora «[IpuBuBKa pacTeHuUi».

Jkckypensi «OCHOBHBIE METONBI M JOCTIIKEHHUS CENEKIUH PACTEHUH M KUBOTHBIX (HA CENEKIMOHHYIO CTaHIIMIO, INIEMEHHYIO (epMmy,
COPTOHCIIBITATENBHBIH YIaCTOK, B TEIUIMYHOE XO35HCTBO, B JTJAOOPAaTOPHIO arpOyHHBEPCUTETA WIIM HAYIHOTO IIEHTPA)».

Tema 16. BHOTEXHOJIOrHsl M CHHTeTHYecKas Ouos1orus

OOBeKThl, HUCIONb3yeMble B OHOTEXHONOIMH, — KJIETOYHbIE H TKAaHEBbIE KYJIbTYpbl, MUKPOOPIaHHU3MblI, HMX XapaKTEPUCTHKA.
TpanuuroHHass GMOTEXHOJIOTUS: XJ1eOoMeYeHHe, OJy4eHHEe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAENUE. MukpoOuonoruyeckuii cuare3. OObeKTh
MHKPOOHOJIOTHIECKHX TeXHOJIOrHi. [Ipon3BoACTBO Oenka, aMHHOKHCIIOT ¥ BUTAMHHOB.

Co3naHue TEXHONOTMH M HMHCTPYMEHTOB IIEICHANPABICHHOTO HM3MCHEHUS W KOHCTPYHPOBAaHUS TIE€HOMOB C LEIbIO ITONydYEeHHS
OPraHU3MOB U HX KOMIIOHEHTOB, COZIEPIKAINX HE BCTPEUAIONIHECs B IPHPOe OMOCHHTETHIECKUE ITyTH.

Kneroynas unxkenepus. MeToabl KyJbTypbl KJIETOK W TKaHEil pacTeHui u *HUBOTHBIX. Kpnobanku. Comatudeckas ruOpuanzanus u
coMaTuyeckuil 3mOpuoreHes. Vcronb3oBaHME TramjiouJOB B CENEKLUU PACTEHUM. [lonyyenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKJIOHATILHBIX U NOIUKIOHANILHBIX anmumen 6 meouyune. VICKycCTBEHHOE OILIONOTBOPEHHE. PeKOHCTpYKIHMS SHIEKIETOK U KIOHUPOBAHHE
JKHBOTHBIX. METOR TpaHCIUIAHTAlUH siAep KICTOK. Jexnonozuu 0300posnenuss, KyIbMusUposanus U MUKPOKIOHANLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCIBEHHBIX KYIbMYP.

XpoMocoMHasi M TeHHasi HH)KeHepHs. VICKyCCTBEHHBIH CHHTe3 TreHa U KoHcTpyupoBanume pekomOuHaHTHRIX JIHK. Coszoanue
MPAHC2EHHBIX OpeaHUu3Mo8. JIOCTHXKEHUS U NIEPCIIEKTHBBI XPOMOCOMHOW M TeHHON MHKEHEPHUHU. DKOJIIOTMYECKUE U ATUUECKUE NPOOIeMbl FeHHON
UHXEHEPUH.

Menurusckue 6uorexuonoruu. [loctrenomuas rubposas meaununa. [ILP-auarnoctuka. MeTtaboIOMHBIH aHAN3, TEHOIIEHTPHYECKHI
aHaJU3 NIPOTEeOMa 4YeNOBeKa I OLCHKH COCTOSHHS ero 310poBbs. Vcmoib3oBaHHE CTBOJIOBBIX KJIETOK. TaprerHas Ttepamus paxa. 3D-
OMOMHKEHepHs Ul pa3pa0oTKH (YHIAMEHTAIBHEIX OCHOB MEAMIMHCKHX TEXHOJIOTHH, CO3[aHHs KOMIUIEKCHBIX TKaHEeH CcOYeTaHHeM
TEXHOJIOTHI TPEXMEPHOT0 OMONPHHTHHTA U cKaddOoIaNHTa JUIS PEIleHNs 3a1a4 IepCOHAT3UPOBAHHON METHITHHBL.

Co3aHue BEKTOPHBIX BakKIMH C LENbl0 oOecrieyeHus: KOMOMHMPOBAHHOW 3amuThl oT Bo3Oyauteneit OPBH, ycranoBnenue
MOJICKYJISIPHBIX MeXaHn3MoB (yHkunonuposanus PHK-comepkaiiux BHPYCOB, BBI3BIBAIOIIMX 0CO0O OMAacHble 3a0O0JNCBaHHUS dYelOBEKa M
JKHBOTHBIX.

JeMmoHcTpanuu

Tabmuupr u cxemsl: «/cnoib3oBaHHE MHKPOOPTAaHM3MOB B IPOMBINUIEHHOM HpOM3BOACTBe», «KilerouHas nmkeHepus», «I eHHas
HHKEHEPHS».

JlaGopaTopnast padota «/I3ydeHne 00bEKTOB OHOTEXHOIOTHI.

Ipaxruyeckas padora «[lomyueHne MOTOYHOKUCIBIX IPOLYKTOBY.

IKekypeus «broTexHonmorus — BaKHeHIasi IPOU3BOAMTEbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposkaeHue H pa3BUTHE BOJIIOLHOHHBIX NTPEICTABJICHUI B 0M010THH

OpomtonnonHas teopus Y. Japsuna. [Ipeanockiiky BOSHUKHOBEHH AapBUHKU3MA. JKU3Hb U Hay4dHas AestensHocTh Y. JlapBuHa.

JBrxymue cuiasl sBomonuu BuAoB mo Y. JlapBuHy (BBICOKas HHTGHCHUBHOCTh Pa3MHOXKEHHSI OPraHH3MOB, HACIEACTBEHHAsS
M3MEHUYHMBOCTb, O0ph0a 3a CyIECTBOBAHNE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTeTndeckoit Teopun sBoonun (CTD). Helitpanenas Teopus sBosmonun. CoBpeMeHHas! SBONIONUOHHAS OHOJIOTHSL.
3HaueHNe BONIONHOHHOI TeOpHH B (POPMHUPOBAHHH €CTECTBEHHO-HAYYHOH KapTUHBI MHPA.

JemoncTpanmuu

Tloptpersi: Apucrorens, K. Jlunneit, XK. B. Jlamapk, 3. XK. Cent-Unep, XK. Krowe, Y. lapsun, C. C. Yerepukos, 1. 1. llImansrayses,
Jx. Xonneitn, J1. K. benses.

Tabmuupsl U cxemsl: «Cucrema >xuBod mpupoznsl (mo K. Jlunaero)», «JlectHuna >xuBeIX cymiecTB (mo Jlamapky)», «MexaHU3M
(bopMHIpoBaHUs TIPUCIIOCOOJICHNH Y pacTeHHit 1 xXnBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyta myremectsust U. Jlapsunay, «Haxomxn Y.
Japsunay, «®DopmMsl 60psObI 3a cymiectBoBanHue», «Ilopoasl romybeit», «MHoroobpasue KyIabTypHBIX (opM KarycThl», «[lopoasl momamrHuX
JKUBOTHBIX», «Cxema oOpa3oBaHust HOBbIX BHIOB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBHKYIIMX CHJI 3BOIOLUN», «OCHOBHBIE
HOJIOKCHUSI CHHTETHUECKOI TEOPUH IBOMIOIIUI».
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Tema 2. MUKpPO3BOJIIOLHS U €€ pe3yJbTaTbl

Tomynsinus kak 3/neMeHTapHas eIMHULA 3BONOIMH. COBPEMEHHBIC METOIbI OLIEHKH I'€HETHYECKOrO Pa3sHOOOpasHs U CTPYKTYpHI
nomynsiuil. I3Menenune reHooHa MOMYIIANNM KaK 3JI€MEHTapHOE SBOJIOLHOHHOE BIICHHE. 3aKOH IeHeTHdeckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.

OneMeHTapHbIe (aKTOPHI (IBIDKYIINE CHIIBI) dBOMIONHH. MyTanuoHHbI nponecc. KomOunaTHBHAsS M3MeHUnBOCTh. Jlpeiid renoB —
CllyJaiiHble HEHANpaBJIeHHbIE H3MEHEHUS YacTOT ajuleseil B momymsnusax. DddekT ocHoBatenst. Dggexm dymouinounozo eopaviuika. Crudicenue
2EHEMUYeCK020 pazHoobpasus: npudunsl u ciedcmeus. Ilposenenue spgpexma Opetigha 2enos 6 Gonvbuiux u manvix nonyisyusx. Murpauuu.
W3omsiuust nomyssiuii: reorpaduyeckast (IpocTpaHCTBEHHAs ), OHOIOrHYecKas (PenpoayKTHBHAS).

EcrectBennblii 0T60p — HampaBisomuid Qaxrop 3Bomonud. DOpMBI €CTECTBEHHOrO 0TOOpa: MBIKYIIHH, CTAOWIM3HUPYIOLIHUIA,
paspsiBarouii (au3pynTuBHbIi). [TonoBoit 0T60p. Bo3HUKHOBEHME U 3BOJIOLIMS COLMATIBHOIO TOBEAECHUS )KUBOTHBIX.

IIpucnocoOIeHHOCT OPraHM3MOB KaK pe3yIbTaT MEKPOIBOJIIONNH. BO3HUKHOBEHNE MPUCIOCOOICHHHN Y OPraHU3MOB. ApOMOP(O3EI H
unuoananrtanuy. IIpuMepsl NPHCIOCOONEHUH y OpraHM3MOB: MOpQOIOTHYEecKHe, (H3MONOrHYecKUue, OHOXMMUYECKUE, IOBEICHUECKHE.
OTHOCHTENIBHOCTB IPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bup, ero kputepunm U CTpyKTypa. BumooOpazoBaHume Kak pe3yibTaT MHKPOJBOJIOLMH. M30isius — KIIO4eBOH (akTop
BunooOpazoBanus. Ilytu U cmocoObl  BHmooOpa3oBaHus: ajuionaTpuueckoe (reorpaduyeckoe), CHMIATPUYECKOE —(IKOIOTHYECKOE),
«MTHOBEHHOE» (MOJIUILIONAN3aLHs], THOpUan3ays). JJIHTeNbHOCTh 3BOTIOLMOHHBIX IIPOLIECCOB.

MexaHu3MBI (GOPMUPOBAHHS OHOTOTHIECKOTO Pa3HOOOPa3Hs.

Ponp 3BOMIONMOHHOM OHOMOTHH B pa3padOTKe HAyYHBIX METOMOB COXPAaHEHHs OHOPa3sHOOOpasws. MUKpPOAIBOMIONUS U KOIBOIIOLHS
[Iapa3UToB H HX X035eB. MexaHn3Mbl (OPMUPOBAHHS YCTOMINBOCTH K AaHTHOHOTHKAM U CIIOCOOB! 60pHOBI ¢ HEll.

JleMOHCTpauuu

TToptpersl: C. C. YerBepukos, . Maiip.

Tabmuupl U cxembl: «MyTallMOHHAas W3MEHUUBOCTHY», «llomynslMOHHas CTPyKTypa BuIa», «Cxema NposBIECHHS 3aKOHAa Xapau—
BaiinGepra», «/IBrKymye CHIBI DBOJIONUM», «IJKOJOTHYECKass HM3OJALMS IMOMySIIUHA ceBaHCKOH Qopemm», «['eorpadudeckas H30ISIMS
JIMCTBEHHHIIB CHOMPCKOM M JIMCTBEHHHUIBI NaypcKoil», «[lomyssIMHOHHBIE BOJIHBI YMCIEHHOCTH XHIIHHKOB M JKepTB», «Cxema IeHCTBHS
€CTeCTBEHHOro  oTOopa», «®Dopmbl OoppOBI 32  cymiecTBoBaHWe», «MHOycTpHanbHBII — MenaHM3M», <«OKHBEIE — HCKOmaeMmbley,
«[lokpoBUTENbCTBEHHAs ~ OKpacka O KHBOTHBIX»,  «lIpemynpexniaiomas  oOKpacka KMBOTHBIX»,  «Du3HoIOrHyeckue  ajanTalun»,
«[Ipucnoco6IeHHOCTh OPraHM3MOB M €€ OTHOCUTEIbHOCTBY, «Kputepun Buna», «Buasi-1BoiHUKNY, «CTpyKTypa BUIa B IPUpoae», «CrnocoObt
BU000pazoBanus», «l'eorpaduyeckoe Bumo00pazoBaHHE TPEX BUAOB JIAHIBIIEH», «IKOJOIMYECKOE BHI000pA30BAaHHE BHUJIIOB CHHHID),
«[Tonmuruton sl pacTeHuin», «KamycTHo-penedHbIid THOpHI».

O6opynoBaHue: repdapun pacTEeHUH, KOJUICKIMHM HACEKOMBIX, dydesia IITHI[ M 3Bepeil ¢ ImpHMepaMH pa3iIMYHBIX MPHCIOCOOICHHI,
gy4era IITHI] X 3Bepeil pa3HBIX BUJIOB, TepOapiu pacTeHUH ONU3KHUX BHIOB, 00Pa30BaBIIHMXCS PA3INIHBIMU CIIOCOOAMH.

JlabopaTopHasi padoTa «BplsiBiIeHHE U3MEHYMBOCTH y OCOOEH OTHOTO BHIAY.

Jla6opaTopHas padora «[IpucrnocoOiieHns: OpraHU3MOB ¥ UX OTHOCUTENbHAS 11€71€CO00Pa3HOCTHY.

JlaGopaTopnasi padota «CpaBHEeHHE BHIOB 110 MOP(HOIOrHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo.IIOLMSA H €€ pe3yJibTaThl

Mertons! n3ydeHus MakposBoioruy. ITaneonTonornueckue MeTonbl n3ydeHus ssomonun. [lepexonnsie GpopMbl U pritoreHeTHIECKUE
PSB! OPTaHU3MOB.

Buoreorpadudeckue MeTons! uzyuenus sBosronun. CpaBHeHHe GIopsl U GpayHbl MATEPUKOB H OCTPOBOB. bruoreorpaduueckue obmactu
3emiau. BUnbI-o0HAEMUKH U PETHKTEL

OMOpHONIOTHYEeCKHe U CPaBHHTEIbHO-MOP(OIOTHUECKHE METOAbl M3ydYEeHMS OBONIOLUU. [ eHeTHYeCKHe MEXaHU3Mbl DBOIOLUH
OHTOreHe3a W TOSBJICHHS O3BOJIOLMOHHBIX HOBIIECTB. ['OMOJOTHYHBIE M aHAJOTUYHBIE OpraHbl. PymiMeHTapHBIE OpraHBl H AaTaBH3MBIL
MonekyaspHO-TeHETHIECKHE, OMOXUMHUIECKHE W MaTeMaTHIeCKHEe METObI H3yIeHHUs dBOIIONHHU. ['oMonornyHbie reHsl. COBpEMEHHBIE METOMBI
TIOCTPOEHHUS! (PHIIOTEHETHIECKHX JIePEBBEB.

XpOMOCOMHBIE MYTAIIUU U YBOJIIOLHS TEHOMOB.

OO6mre 3aKOHOMEpHOCTH (TpaBuia) dBOMIONUH. [lpunyun cmenvt @ynxyui. HeoOpaTHMOCTh SBONIONNH. ANANTHBHAS DPaadaIHs.
HepaBHOMEpHOCTH TEMIIOB 9BOJIIOLIUH.

JeMmoHcTpanuu

Toprpersr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, O. I'ekkes.

Tabmuue! n cxeMsl: «DUIOreHeTHUECKUH PsL JIOMAI», KAPXEONTEpHKCY, «3Bepo3yosle smepbl», «Creronedansn, «PUHHOGHTEI»,
«CeMeHHBIE NTAaIOPOTHHKNY, «broreorpadudeckue 30H6 3eMian», «/lpeiid KOHTHHEHTOBY, «PennKTE), «HavanbHble cTagui SMOPHOHAIBLHOIO
Pa3BUTHUS MO3BOHOUHBIX JKUBOTHBIX», «[ OMOJOTHYHBIE M AHAIOTHYHBIE OPTaHbD), «PyTHUMEHTHI», «ATaBU3MbI», «XPOMOCOMHBIE HAaOOPHI
yeJIoBeKa U IUMIIaH3e», «[ TaBHbIe HaIpaBICHUS YBOIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH IBONIOIUI».

OO6opyznoBaHue: KOICKIHH, TepOapuy, My/DKM HCKONAEMBIX OCTAaTKOB OPraHU3MOB, MYJSDKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX,
PYZMMEHTapHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIINH HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3sBUTHe KU3HU Ha 3emJie

Hayunsle THITOTE3B! IPOUCXOXKICHHS KU3HN Ha 3emiie. AOHoreHe3 n maHcrepMus. JoHaydHBIe IPEICTaBICHHS O 3aPOXKICHUH JKH3HI
(kpeannoHu3M). ['MIoTe3a MOCTOSHHOTO CaMO3apOKAeHUs KU3HU u e€ ompoBepikeHue onbitamu @. Penu, JI. Cnammanunanwm, JI. ITactepa.
IIpoucxoxneHue XU3HA H aCTPOOHOIOTHSI.

OCHOBHBIE 3Tanbl HEOpPraHuWueckoil spomonuu. [lnaHerapHas (reonoruyeckas) SBONIONHA. XUMHUYECKas SBONIONMSA. AOWMOTEHHBIN
CHHTE3 OpraHMYecKUX BellecTB U3 Heopranmdeckux. Onbir C. Mmmepa u I'. FOpu. OGpa3oBanue monmMepoB n3 MoHoMepoB. KoanepBaTHast
runore3a A. W. Onapuna, runoresa nepsuanoro O0ynsona Jx. Xonuelina, renernaeckas runoresa I'. Mémnepa. Pu6osnumst (T. Yek) n runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH 1 BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopust 3emnn u meroasl €€ usydeHus. Mckomaemble opraHuueckue OCTaTKU. ['eoxpoHosorus u e€ Meronasl. OTHOCHTENbHAS U
a0COIIOTHASI TEOXPOHONIOTHS. [ €0XpOHOIOTHYECKAas IIKaja: S0HBL, OPBI, IEPHOJIBL, JIOXH.

HauanbHble dTansl opraHndeckoi sBomonuu. [losBneHHe W 3BOMIONMS MEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. Bo3HHKHOBeHHE
nepBeIX dKocucTteM. COBpeMeHHBbIE MHKPOOHBIC OHOIUIEHKH KaK aHalor NepBeIX Ha 3emyie coobmiectB. Ctpomartonmutsl. [IpokapuoTsl n
9YKapHOTHI.

IIpoucxoxnenne JyKapuoT (CHMOMOTeHe3). OBOJIIOLIMOHHOE IPOUCXOXKICHHE BHPYCOB. IIPOMCXOXKIEHHE MHOTOKJIETOYHBIX
OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIII MHOTOKIICTOUHBIX OPIaHH3MOB.
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OCHOBHBIE JTaIlbl 3BOTIONHY BeICIINX pacTeHuil. OcHoBHBIE apoMopdo3b! pacTeHnil. Beixox pactenuii Ha cymnry. [losiBieHne ciopoBBIX
pacTeHuii 1 3aBoeBanue UMK cymd. CemeHHble pacTeHHs. [IpoucXokaeHne BETKOBBIX PACTEHHH.

OCHOBHBIC 3Talbl 3BONIOLHUU XKUBOTHOrO Mupa. OCHOBHbIC apoMopdo3bl KMBOTHBIX. BeHnckas Qayna. KemOpuiickuii B3pbIB —
HOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpHOBbIC >KMBOTHBIE. JKH3HB B BOZE. DBOJIOLHS MO3BOHOYHBIX. [Ipomcxokaenune amduoOuii u
pentumnid. [IponcxoxaeHne MIEKONHTAIOMMX U nTum. [IpuHnun kmodeBoro apomopdosa. OcBoeHHe 0ECIIO3BOHOYHBIMU U IO3BOHOYHBIMH
JKHBOTHBIMH CYIIH.

Pa3BuTHe *xu3HM Ha 3eMIIe 110 dpaM M IIepHOaM: apXei, IpoTepo30i, naneo3oi, Me3030i, kaitHo3oi. OOIIast XapaKTepUCTHKA KIMMAaTa
U Te0JIOrMYECcKUX IporeccoB. ITosBIeHHE U PaCLBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa30BaHNE: €ro yCIOBUs U BIMSHHUE Ha ra30Bblil COCTaB
aTMocdepbl.

MaccoBble BBIMUPAHHMSI — 3KOJOIMYECKHE KpPHU3HMChl mpouuioro. [IpuumHbI M CIEACTBHS MAaccOBbIX BbIMUpaHHMH. COBpEeMEHHbIH
9KOJIOTMYECKUH KpU3HC, ero ocodeHHocTH. [Ipobnema coxpaneHus 6nopasHooOpasus Ha 3emite.

CoBpeMeHHass CHCTeMa OpPTraHMYecKOro Mwupa. I[IpuHIMOE KiaaccuUKAuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHUYECKHE TIPYIIIBI
OpTaHU3MOB.

JleMOHCTpauuu

Tloptperst: ®. Peny, JI. Criasunanuanu, JI. IMactep, M. Y. Meunukos, A. W. Onapun, x. Xoaneiin, I'. Mémiep, C. Muuiep, I'. FOpu.

Tabnuupl u cxembl: «Cxema onbita ©. Peany», «Cxema onbita JI. [Tactepa 1o u3ydeHHIo caMo3apOxKICHUs KU3HWY, «Cxema onbiTa C.
Munnepa, I'. FOpu», «3tamsl HeopraHH4eckol 3BooHN», «I'eoXpoHOIOrHYecKas IKanay, «HadanbHble STalbl OPraHUYECKON JBONIOIUI»,
«Cxema 00pa3oBaHHSI DyKapHOT IyTéM cuMOMoreHesa», «CHcTeMa >XHBOH IpHpomsl», «CTpoeHne BHpyca», «ApoMOp¢O3bl PacTEHHI,
«PurnoduTE), «ORHOKIETOUYHBIE BOZOPOCTIN», «MHOTOKIETOUHBIE BOXOpOCIHH», «Mxu», «[lamoporHukm», «I0IOCEMEHHBIC PACTEHUS»,
«Oprasbl LIBETKOBBIX pacTeHHil», «CxeMa pa3BHTHS )KHBOTHOTO MHPa», «ApoMopdo3bl ®KUBOTHBIXY, «IIpocreiimmey, « KHIIEYHOMONIOCTHBIE,
«[lnockue yepBu», «UneHucronorue», «Puiob», «3eMHOBOAHbBIEY, «[IpecMmbikatomuecsy, «[Ituupny, «Miekonuratonmey, «Pa3BuTue XU3HU B
apxeickoit spe», «Pa3BuTHe KU3HHU B IIPOTEPO30HCKON 3pey, «Pa3BUTHE XU3HU B MAJIC030HCKON 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOI dpey,
«Pa3BuTHE XU3HU B KAHHO30HCKOH open, «CoBpeMeHHas CHCTEMa OPraHUIEeCKOT0 MUPay.

O6opynoBanue: repOapul pacTeHUH pPa3IMYHBIX OTIEIOB, KOJUIEKIMH HACEKOMBIX, BJIAXKHBIC IIperaparhl JKHBOTHBIX, PaKOBHHEI
MOJUTIOCKOB, KOJUICKIIMH MIJIOKOXKHX, CKEJIETHI IT03BOHOYHBIX J>KHBOTHBIX, Yydela ITHI M 3Bepell, KOJUICKIUH OKaMEeHENOoCTel, IOJIE3HBIX
HCKOIIAEeMBbIX, MYJISDKH OPraHHYECKHUX OCTATKOB OPTaHH3MOB.

BuprtyaabHas 1a6oparopHas padora «MojenupoBanue onbiToB Musuiepa—tOpu 1o u3yueHnto abMOreHHOro CHHTE3a OpraHM4eCKUX
COEMHEHHH B IIEPBHYHON aTMOCchepey.

JlaGopaTopHnas padota «/I3yueHue H ONMCaHNEe UCKOIIAEMBIX OCTATKOB JPEBHHX OPTaHU3MOBY.

IIpakTHyeckas padora «/3yueHre 0cOOEHHOCTEH CTPOCHUS PaCTEHHH Pa3HBIX OTACIIOBY.

IIpakTHyeckas padora «/3yueHre 0COOEHHOCTEH CTPOSHNUS O3BOHOYHBIX KHBOTHBIX).

Tema 5. IIpoucxoxaeHne Ye10BeKa — AHTPONOTeHe3

Paznensl u 3agaun aHTPONOIOrUK. MeTo bl AaHTPOIIOJIOTHH.

CraHOBIICHHE NIPECTABICHUH O IPOUCXOXKICHHHU YenoBeKa. PemurnosHsie Bo3spenus. CoBpeMeHHbIE HayUHbIe TEOPHU.

CXxo0IcTBO 4enoBeKa C JKMBOTHBIMH. CHCTEMAaTHYeCKOE IOJIOXKEHHe denoBeka. CBHIETENbCTBA CXOICTBA YENOBEKA C JKHBOTHBIMH:
CPaBHHUTEIEHO-MOP(OIOTHYECKHE, 3MOPUOJIOTHYECKHUe, (H3UOJIOro-0MOXHUMHYECKHe, IoBeleHUeckne. OTIn4Yus deloBeKa OT JKHBOTHBIX.
TIpsiMOXOJKIIeHHE H KOMIUIEKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOH CUTHAIBHON CHCTEMBL.

JIBrkymme cuibl ((hakTopbl) aHTPOIIOreHe3a: OHoJoruueckue, counanbable. COOTHOLIEHHE OMONIOrHYECKUX M COLMAIbHBIX (PaKTOPOB B
aHTpOIOreHese.

OCHOBHBIE CTaJIUM aHTpONoOreHesza. PaHHMe uenoBexooOpa3Hble 00e3bsiHbl (IPOKOHCYINBI) M PAHHHE MOHTHIBI — OOLIME TNPEIKH
YeJI0BEKOOOPa3HBIX 00€3bsiH M JIFoJeil. ABCTPAIONNTEKH — JABYHOTHE HPeIKH Jirojel. UenoBeKk yMenbli, IIepBble H3TOTOBICHUS OpYIHil Tpyna.
YenoBek NpsSMOXOUIIIMII W TIEPBBIA BBIXOA JOAeH 3a mpemens! Adpuku. YenmoBek reinensOeprckuii — oOMUHA NpenoK HeaHIepTalbCKOTo
YeJoBeKa U YeloBeKa pa3yMHOro. YenoBek HeaHIepPTAIbCKUH Kak BUJ JIFOJEH XOJIOAHOTO KiIMMarta. YeloBek pa3yMHBIH COBPEMEHHOIO THIIA,
JICHHCOBCKHUII 4elloBeK, OCBOGHHE KOHTHHEHTOB 3a npenenaMu Adpuxu. [TaneoreneTuxa u naneoreHOMUKA.

OBoMonusl COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIM OTOOp B HOMyTANMAX 4ernoBeka. MyTalMOHHBINA IpoIecC H HOTHUMOPGU3M.
TonynsiuoHHbIe BOJIHBL, Apeiid) reHoB, Murparms i «3¢hdEKT OCHOBATENs» B HOMYISIIIHAX COBPEMEHHOTO YeII0BEKa.

Yenoseueckue pacwl. IloHstne o pace. Bornbime packl: eBponeoWpHas (eBpasmiickas), aBCTpalo-HETpOMIHAs (IKBaTOpHAIbHAS),
MOHTOJIONJHasT (a3WaTCKO-aMepUKaHcKas). BpeMss M IyTm pacceneHmsl deioBeka IO IUIaHeTe. EJMHCTBO denoBedeckwx pac. Hayunas
HECOCTOATENHHOCTE pacu3Ma. [IpHucriocobieHHOCTh YenoBeKka K pa3HBIM YCIIOBHSM OKpY)Karomeil cpexsl. BimsHue reorpadudaeckoil cpensl U
npeiia TeHOB Ha MOP(OJIOTHIO M (PH3HOJIOTHIO YeTIOBEKa.

MeskTHCUUIUTMHAPHBIC METOABI B (hHU3M4ecKOil (OHOIOrHYecKoit) aHTPOIIOIOTHH. DBOMIOIHOHHAS AHTPOIIOJIOTUS ¥ [AaICOQHTPOTIONIOTHS
4yeJI0BeUEeCKUX MOMyIIui. broconnanbHele HeceoBaHus IPUPOILI YenoBeka. McenenoBanue K03BOMIONUY OHOIOTHIECKOro H COIUAILHOIO B
4yeJIoBeKe.

JeMmoHcTpanuu

Tloprpersr: Y. lapsun, JI. Jlukn, 4. 8. Porunckuii, M. M. I'epacumos.

Tabmuuel n cxeMbl: «MeToasl aHTPOOIOTHHY, «["0IOBHOH MO3T YenoBekay, «UenoBekooOpa3Hble 00e3bsHbBI», «CKeleT JenoBeka 1
CKeJeT muMIaH3e», «PyIUMEeHTHI U aTaBU3MBD», «/IBIDKYIIHE CHIIBI aHTPOIOTCHE3ay», «DBONIONUOHHOE IPEBO UENIOBEKA», «ABCTPAIOMHTEK,
«YenoBek yMenblity, «UenoBek mpsaMOXOIsIuiiy, «JeHncoBckuii yenoBek» «Heanaeprambubl», «KpoManboHIBD, «IIpenku yenoBekay, «Tamsl
9BOJIIONIUH YeNI0BEKay, «Pachl 4enoBeKay.

O6opynoBaHHe: MYJSDKH OKaMEHENIOCTeH, MpEeIMETOB MaTepHalbHON KyJIbTYphl TPEIKOB 4elIoBeKa, penpoiykimu (dotorpadum)
KapTHH ¢ MU(OIOrHYECKUMH H OMOJISHCKUMHU CIOKETaMH IPOMCXOXKICHUS YenoBeka, Gororpagui HaX0JOK MCKONAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YesIOBeKa, MOJIeNb uepena uejioBeka U yeperna MUMIIaH3e, MOJIeIb KUCTH YeoBeKa U KUCTH IHMMIIaH3e, MOJIENU TOPCa IPEIKOB YeTIOBEKa.

JlaGopaTopnast pabota «/3ydenne ocoOeHHOCTEIl CTPOCHHUS CKEIeTa YeIO0BEKa, CBSI3AHHBIX C IPSIMOXOKICHUEM.

TIpakTuyeckas padora «/3yuyeHne SKOJOTHYECKHUX aaNTalllui YeTOBeKay.

Tema 6. JkoI0THsI — HAYKa 0 B3aHMOOTHOLIEHHSIX OPTaHU3MOB H HA/IOPraHU3MEHHBIX CHCTEM C OKpY:Kalouieil cpeoit

3apojkIeHHe U pa3BUTHE YKONoruy B Tpynax A. I'ymbonbara, K. @. Pynse, H. A. CeBepuosa, 3. I'ekkens, A. Tencnn, B. H. Cykauésa.
Pa3zpenst u 3a1aun skoa0ruu. CBsI3b KOJIOTHH C JPYTHMH HayKaMu.

Mertons! skonoruu. [ToneBsie HaOMIOACHNA. DKCIEPUMEHTHI B SKOJIOTHH: IIPUPOJHbIE U JabopaTopHble. MoIeNpoBaHue B 9KOJIOTUH.
MOHUTOPHHT OKPY>KaroLIeH CPebl: JIOKaIbHBIN, PETHOHAIBHBIN U TII00aTBHBIN.
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3HadyeHHe DKOJOTMYECKUX 3HAHMH I YeloBeKa. DKOJIOTHYEeCKOe MHPOBO33PEHHE KaK OCHOBA CBs3ei UeIOBEUECTBA C MPHPOJIOIL.
DopMUpOBAHHE IKOIOTUUECKON KyIbTYphl U 9KOJIOIHYECKONH IPAMOTHOCTH HACEIEHUS.

JemoHcTpanuu

Toptpetsr: A. I'ymbombar, K. @. Pynse, H. A. Ceepuos, 3. I'ekkens, A. Texcnn, B. H. Cykaués.

Tabnuue! 1 cxeMsl: «Pa3aens! SKoIorum», «MeTombl SKOJIorun», «CxeMa MOHUTOPHHTA OKPYXKAIOIIEH Cpebl».

JlaGopaTopHnast paboTa «/I3ydeHne METOIOB YKOJIOTHUECKHUX HCCICTOBAHUID.

Tema 7. Opranusmbl U cpejia 0OMTaHUS

Dkonorudeckue GakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Kiaccupukauus sxonorndeckux (HakropoB: abHOTHIECKHE, OMOTHIECKHUE,
aHTponoreHuple. OOIIHe 3aKOHOMEPHOCTH JeiicTBus dKonorndeckux QaktopoB. IIpaBuno munumyma (K. Ilnpenrens, 1O. JIubux).
TosiepaHTHOCTh. DBPUOUOHTHBIE U CTECHOOMOHTHbBIE OPTraHU3MBbI.

Abnotnueckue Qaktopsl. CBeT Kak sKonormdyeckuii daxrop. JlelicTBHE pa3HBIX YYacTKOB COJIHEYHOTO CIEKTpa Ha OPTaHH3MBL.
DKoIorn4ecKue TPpyIbl pacTeHHI U KUBOTHBIX 110 OTHOIIECHHIO K cBeTy. CUTHanbHas poib cBera. DoTomnepronmsm.

Temmeparypa kxak dKxonorudeckuit dpakrtop. JeiicTBue Temmeparypsl Ha opraHu3Mbl. [I0MKHIOTepMHBIE 1 TOMOHOTEpMHBIE OpPTaHU3MEL.
OBpUTEPMHbIE U CTEHOTEPMHBIE OPraHU3MBI.

BriaxHocTh Kak sxonoruyeckuii gaxrop. [lpucnocobnenus pacTenuii k moaaepxanuio BoaHoro 6ananca. Knaccudukanus pactenuit o
OTHOLIEHHUIO K Bojie. [IpucrnocobeHys )KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEXXUMA.

Cpensl 0OUTaHUS OPraHU3MOB: BOAHAS, HA3eMHO-BO3/IYIIIHAs, IOUYBEHHAS, TIIyOUHHAs IOJIIOYBEHHAs, BHYTpHOpraHu3MeHHas. Dusnuko-
XHMHYECKHEe 0COOCHHOCTH Cpefl OOUTaHUs OpraHn3MoB. [IprcrnocobieHns OpraHu3MoB K )KU3HHU B Pa3HBIX Cpeax.

Buonornueckue putMbl. BHemnne n BHyTpeHHHEe puTMBL. CyTOUHBIE M TOAMYHBIE PHTMBL IIpHCIOCOOIEHHOCTH OPraHH3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBUH XKU3HU.

JKusnenusie Gpopmsl oprann3moB. I1oHsTHE 0 KH3HEHHOH (opme. JKuzHeHHbIe HOPMBI PACTEHUIA: 1epEBbsl, KYCTAPHUKH, KYCTAPHHYKY,
MHOT'OJIETHUE TPaBbl, OJHOJIETHHE TPaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTBI, a3pOOUOHTEL. OCOOEHHOCTH CTPOCHUS U
o0pa3za KH3HH.

buotnueckue Qaxropsl. Bumsl OHOTHUSCKUX B3aHMMOJCHCTBHI: KOHKYPEHIUS, XHIIHHYECTBO, CUMOMO3 M ero ¢opmsl. Ilapasutusm,
KOOIlepalys, MyTyalu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxieOHW4ecTBO). Herpoduueckue B3ammoneicTBHs (TOIMMYECKHe, (GopHUECcKHUe,
(aOpuueckue). 3HaueHne OMOTHUUECKHUX B3aUMOJCWUCTBUI [UIS CYyLIECTBOBAHUS OPraHU3MOB B cpene oOuTaHus. [IpMHIMI KOHKYPEHTHOrO
UCKIIIOYEHUSL.

JleMOHCTpauuu

Tabmuue! u cxeMbl: «JKoJIorHIeckre (GpakTops», «CBETOBOH cHEKTP», « DKOIOTHYECKHE TPYIITEI )KUBOTHBIX 110 OTHOLIEHHIO K CBETY»,
«TennokpoBHbIE KHBOTHEIE», «XO0JIOTHOKPOBHEIE JKHBOTHEIE», «DU3HOIOTHYECKHE aTaNTallli KUBOTHBIXY», «Cpenbl OOMTaHHS OPTaHU3MOBY,
«buonornueckue puUTMBD», «Ku3HeHHBIE (OPMBI pacTeHU», «Ku3HeHHBIE (QOPMBI KHUBOTHBIX)», «DKOCHCTEMA MIMPOKOIMCTBEHHOIO JECa,
«JKocucTeMa XBOMHOr o jeca», «Llenu nutanusy», «Xumnauuectsoy, «Ilapasutuzm», «Konkyperuus», «Cumonosy», «KommeHcammsm».

O0opynoBanue: repbapuy pacTeHU U KMBOTHBIX, NPUCIIOCOOICHHBIX K BIMSAHHUIO Pa3JIMUHBIX SKOJIOTHYECKUX (hakTopoB, repbapuu
CBETONIIOOMBBIX, TEHENIOOMBBIX U TEHEBBLIHOCIMBBIX PACTEHHH, CBETONOOHMBBIC, TEHENIOOUBBIE U TEHEBBHIHOCIMBBIE KOMHATHBIE PACTEHUS,
repOapuil M KOJUIGKIMH TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUHMBBEIX PACTEHHH, dYydela NTHI] M 3Bepel, repOapuu pacTeHHi,
OTHOCSIUXCSL K TUrpodutaM, kcepoduram, Me30puTaM, KOMHATHBIE PAaCTEHHs JAaHHBIX IPYII, KOUIEKIMH XUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repbapuu U KOJUICKIUH PacTeHUH U JKHBOTHBIX, 00JIaJalOIINX YePTaMH IIPUCIIOCOOIEHHOCTH K CE30HHBIM N3MEHEHHUSM YCIOBHI JKH3HH,
repbapull U KOJUIEKLHM pACTEHHH M JKHBOTHBIX PA3IMYHBIX JXU3HEHHBIX (OPM, KOJUIEKIUH >XUBOTHBIX, yYacTBYIOLUIMX B Da3IHMYHBIX
OUOTHYECKHX B3aUMOICHCTBUSAX.

JlaGopaTopHasi padoTa «BblsBiIeHHE IPUCTIOCOOTIEHUH OPraHU3MOB K BIIUSIHUIO CBETAY.

JlaGopaTopnast padoTa «BbIsIBIICHIE IPUCTIOCOOJICHIH OPTaHI3MOB K BIMSTHHIO TeMIIEPATyphD».

JlaGopaTopHnast padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHHUH M3 Pa3HBIX MECT OOUTAHHUS.

Tema 8. JKoJ10rusi BUI0B U MOMYJISIUIA

OKOIOrHYecKue XapaKTepHCTUKH Homymsinuy. Ilomymsanus kak Ouonorudeckas cucreMa. Pollb HEOTHOPOIHOCTH CPedbl, (PU3HIECKUX
OapbepoB U 0cOOEHHOCTEH OMOJIOrMU BUAOB B (HOPMUPOBAHUHU MPOCTPAHCTBEHHOH CTPYKTYpHI NOMyJsiiiuid. OCHOBHBIE MOKA3aTENN MOMYJISIUN:
YHCJIEHHOCTb, IOTHOCTh, BO3PACTHAsI U OJIOBAsk CTPYKTYpPa, POXKIAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTb, MUTPAIUsL.

DKoornyeckasi CTpykTypa nomymsinud. OLeHKa YHCICHHOCTH IOMyISIuH. J[MHaMUKa TOMyJsOuH U e€ peryiasnus. buormdecknii
MOTEeHIUAJ TOMYJSIIUH. MoJenipoBaHie TUHAMUKH MOMyJIIuH. KpuBEIe pocTa YHCIEHHOCTH MOMyysinnd. KpuBble BeDKHBaHUS. Perymsis
YHCJICHHOCTH IOIYJIIIUH: pOJIb (h)aKTOPOB, 3aBHCSIINX W HE 3aBHUCSIIUX OT INIOTHOCTU. DKOJIOTHUECKHe cTpaTerny BUIoB (I- n K-crpaterun).

Tlonstre 06 sxonormyeckoil Hume Buga. Mecrooburanue. MHOromepHast Moens Skoorndeckoil Hummu k.M. Xarauacona. Pa3mepst
sKoornueckoit Humu. IloTeHnanbHas 1 peanu30BaHHAs HUIIH.

Bupn xak cucrema nomyssuil. Apeansl BUIOB. Buibl 1 uX KH3HEHHbIE CTPAaTeTHU. DKOIOITHYECKUE SKBUBAICHTHI.

3aKOHOMEpPHOCTH MOBEICHHS M MUTPALHH )KUBOTHBIX. bHOMOrHYecKe HHBA3HHU Ty>KEPOIHBIX BUIOB.

JeMmoHcTpanuu

Tloprper: . Y. XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKHE XapaKTEePHCTHKU MOMyIsiuum», «lIpocTpaHCTBEHHas CTPYKTypa NONMyJSIIUM», «Bo3pacTHble
MUPaMUABI TOMyISNUm», «CKOPOCTh 3aceNieHHs IOBEPXHOCTH 3eMIIM Pa3IMYHBIMH OpraHumsMamm», «Mogens skomormdeckoid mumm Jx. U.
XaTYHMHCOHAY.

O0opynoBanue: repdapuu pacTeHH, KOJUICKIIMU KHBOTHBIX.

JlaGopaTtopHast padota «IIprcrocoOneHns ceMsH pacTeHHI K pacCeNeHHUIO.

Tema 9. DxoJ10rus co000MIECTB. IKOJOTHYECKHE CHCTEMBbI.

CoobuiecTBa opraHu3MoB. bruoreHos n ero crpykrypa. CBsi3u MeXIy OpraHH3MaMH B OHOLIEHO3e.

Dkocucrema kak oOTkpbiTas cuctema (A. k. Tencnu). OyHKUMOHANbHBIE OJIOKM OpPraHU3MOB B HSKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHTsl. Tpoduueckue ypoHu. Tpoduueckue 1ienu u cetu. AGHOTHYECKHE OJIOKU IKOCHCTEeM. [10YBBI M HIIBI B 9KOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK YHEPTUH B IKOCUCTEME.

OCHOBHBIE [TOKa3aTeN YKOCUCTEMBL. bromacca 1 mpoaykuust. DKOJOrHYecKHe MUpaMU/IbI YHces, OMOMAcChl H SHEPIHH.

Junamuxa oxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HampapieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. [lepBUYHBIC W BTOPUYHBIC CYKIIECCHHM M MX IPHYMHBL. AHTPOIOTEHHBIC BO3ZeiicTBHSA Ha cykueccuu. KimmMakcHoe cooOLiecTBo.
Buopasnoobpasue 1 MOIHOTa KPyrOBOPOTa BEIIECTB — OCHOBA YCTOIYMBOCTH COOOIIECTB.
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IIpuponHbIe SKOCHCTEMBL. JKocucmemuvl 03€p u pek. IKocucmemsl Mopeli u 0Keanos. IKocucmemvl MyHOp, 1eco8, cmenetl, NyCHblHb.

AHTpONOreHHbIEe 9KOCHCTEMBI. Arpo3KocucTeMa. ArporieHo3. Paznuuns Mexty aHTpONOreHHBIMU U IPUPOJTHBIMU SKOCUCTEMAMH.

Ypb6oskocuctemsl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. I'oponckas duopa u ¢ayna. CHHaHTponmHM3amus TOpOACKOH (ayHBI.
Buonornueckoe 1 X03giiCTBEHHOE 3HAUYCHHE arPOSKOCUCTEM M YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHMS OCHOBHBEIX B3aHMMOACHCTBHH OPraHH3MOB B DKOCHCTEMaX. Po.ib KackaoHo2o s@gexma u 6udos-
20upuramopos (Kuesvix 6ud08) 6 YHKYuoHuposaruu skocucmem. IIepeHOC SHEPTUM M BEUIECTB MEXAY CMEKHBIMH SKOCHCTEMaMH.
Y CToIYMBOCTS OPraHU3MOB, HOIYISIINIL U 9KOCUCTEM B YCIOBHSX €CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3JCHCTBHIL.

Mexanusmel 6030eticmeus 3a2pA3HEHUN PASHLIX MUNO8 HA CYOOP2AHUSMEHHOM, OPZAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTHEMHOM
VPOBHSX, OCHOBbI IKOJIOUUECKO20 HOPMUPOBAHUS. AHMPONOLEHHO20 8030elicmeusl. MeTo0JI0r sl MOHUTOPHHIA €CTECTBEHHBIX M aHTPOIIOT€HHBIX
9KOCHUCTEM.

JleMoHCTpauuu

IToptper: A. Ix. Tencnn.

Tabmuuer u cxemsl: «CTpykTypa OuomeHos3a», «JKOCHCTeMa IIHPOKOIMCTBEHHOTO Jieca», «OKOCHCTEMa XBOWHOTO Jiecay,
«DyHKIMOHATBHBIE TPYIITBI OPTAHH3MOB B dKOcHCTEMe», «KpyroBopot BemiecTB B dkocucteMey, «Llenu muranus (MacTOUIHAS, TETPUTHAS)Y,
«KoJIoruyecKas nupamuia yucemn», «IKoJIoruueckas nupamuga Guomaccesy, « JKOJIOTHYecKas upamMuia sHeprun», «O0pasoBanue 60s0Tay,
«IlepBuuHast cykueccus», «BoccraHoBieHHE Jieca Iocie Hoxapa», «IDKocHCTeMa 03epa», «ArpoleHo3», «KpyroBopor BEIIECTB M HOTOK
SHEPIUH B arporeHosey, «IIpumeps! ypbosxocuctem».

O6opyznoBaHue: repdapuu PacTEeHUH, KOUICKIMHM HACEKOMBIX, dydela NTHI[ M 3Bepel, repOapul KyIbTypHBIX H AUKOPACTYIIHUX
pacTeHuii, akBapuyM KaK MOJIEIb SKOCHCTEMEL.

IIpakTuyeckas padora «/3yuyeHue u onrcanue ypo0o3KOCUCTEMBI».

JlaGopaTopHast padora «/3ydenue pa3sHOOOpa3usi MEIKUX OYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKypeus «IKCKypcHsi B TUIUYHBIA OuoreoneHos (B nyOpaBy, OepesHsK, €bHHUK, Ha CyXOMOJbHBIA MM MOHMEHHBIH JyT, 03€po,
60110TO)».

DKCKypeHs «IKCKypCHst B arpOIKOCUCTEMY (Ha I10JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riiodaapHas IKocUCTEMA

Buocdepa — obiernnanerapaas 060m04Kka 3eMiIu, Te CYIECTBYeT WM CyIIECTBOBAJA JKI3Hb. Pa3BuTne nmpencrasieHui o Guocdepe B
tpynax O. 3iocca. Yuenne B. U. Bepuaackoro o 6uochepe. Obnactu 6rocheps: i e€ cocras. XKupoe BewecTBo 6rochepbl U ero GpyHKInH.

3aKOHOMEpPHOCTH CyliecTBOBaHus 6uochepsl. OcobeHHOCTH GHochepbl Kak rIoOaNIbHONW dKOCHCTEMBL. J{MHAMIYECKOe PaBHOBECHE B
ouocepe. KpyroBopoTs! BemecTB 1 OHOreOXUMHYIECKUE LUKIIBI (YIiiepo/ia, a30ota). PUTMHYHOCTD siBIICHUIT B Ouocdepe.

3oHaneHOCTE OHocdepsl. [Tonsarue o 6uome. OCHOBHBIE OMOMBI CYLIM: TYHAPA, XBOHHBIE Jieca, CMEIIAHHBIE W IIMPOKOIUCTBEHHBIC
Jieca, CTEIH, CaBaHHbI, ITyCTHIHH, TPOIIMYECKHUE JIeca, BEICOKOTOpbs. KimMar, pacTHTEeIbHBIH M )KHBOTHBII MUpP OHOMOB CYIIIHL.

CTpyKTypa 1 (DyHKIHS KUBBIX CHCTEM, OLICHKA UX PECYPCHOrO MOTEHIHaNa i OHOCHEPHBIX (YHKIIHIL.

JleMOHCTpauuu

Toptpersi: B. U. Bepnaackwuii, 3. 3rocc.

Tabmuuer 1 cxemsl: «l'eocdepsr 3emun», «KpyroBopor asora B mpupone», «Kpyroeopor yriepoma B mpupone», «Kpyrosopor
KHciopoza B mpupoze», «Kpyrosopor Boasl B npupoze», «OCHOBHbIe OnoMbl cymmy», «Kimmmarmdeckue mosica 3emim», «Tyanpay, «Taiiray,
«CwmemmanHbIH Jecy, «I1InpokomncTBeHHbIH ec», «Crenby, «CaBaHHay, «[TycThiHs», « Tpormaeckuii mecy.

O0opyoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUH KUBOTHBIX.

Tema 11. Yesi0BeK M OKpY:KamoImas cpeaa

DKoornveckne KpU3nChl U MX NpHYMHBL. BozmeiicTBie denoBeka Ha O6uocdepy. 3arpssHenue BO3myIiHOM cpeapl. OxpaHa BO3oyxa.
3arpsi3HeHHe BogHOU cpenbl. OXpaHa BOIHEIX pecypcoB. Paspymienne moussl. OxpaHa MOYBEHHBIX PeCypcoB. M3MeHeHne KimMara.

AHTpOIIOTeHHOE BO3/ICHCTBUE HAa PACTHTEIBHBIH U )KHBOTHBIH MHUp. OXpaHa pacTHTENEHOTO M KUBOTHOTO MHpa. OCHOBHBIE IIPUHITUIIBI
oxpanbl npupossl. Kpacusre kauru. Oco6o oxpansemsle npupogusie Tepputopuu (OOIIT). Borannueckue caibsl ¥ 300J0THIECKHE TAPKH.

OcCHOBHbIE NPHHIUMBI YCTOIYMBOIO pa3BHTHS YeNOBEUeCTBA M INpPUPOABL. PanpoHambHOE HPHPOIOIOIb30BAaHUE H COXpPAHEHHE
Ouonoruueckoro pazHoodpasus 3emin. OOLMe 3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTHUECKUX KPU3HCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3Hca
U €r0 BePOSATHBIC OCTEACTBHUS.

Pa3BuTHe MeTOZOB MOHHWTOPHMHTA pa3BUTHsA OMNACHBIX TEXHOTEHHBIX TporeccoB. Cucmemuvle uccie0osanus nepexooa K
pecypcocbepezaioujell u KOHKYpeHmMOocnocobnol snepeemuxe. buonoauueckoe pasnoobpasue u buopecypenvl. Hayuonanvhuvie ungopmayuonnuie
cucmemul, obecnequsarujue 00CMyn K UHGoOpMayuu no COCMOAHUI0 OMOeIbHbIX 61006 U skocucmem. OCHOGbI IKOpeaduTUMayuy IKOCUcmem u
cnocob06 60pbobvL ¢ buonogpedcoenuamu. Pekoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JemoncTpanmumu

Tabmuubel U cxeMsl: «3arpsizHeHue aTtMochepsl», «3arpsisHeHHe THApocdepb», «3arps3HeHue MnouBb, «[lapHUKOBBIH >ddexrT»,
«Oc060 oxpaHsieMble IPUPOAHBIE TEPPUTOPUM», «MoJenu yrnpaBIsieMOro MUPay.

O6opynoBanue: Gpororpadun oxpaHseMbIX pacTeHHH 1 KUBOTHBIX KpacHoit kaurn Poccniickoit @eneparmu, KpacHoli KHUTH pernoHa.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IPOI'PAMMBI 11O BUOJIOI'MM HA YPOBHE CPEJJHET'O OBILIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYUAIOIIMMHCS HPOrpaMM CpEIHEro oOLIero oOpa3oBaHHs:
JIMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B crpykType JHYHOCTHBIX PE€3yJIbTAaTOB OCBOEHHUsS IPOTrpaMMbI IIO OUOJIOTHMM BBIIEJIEHBI CIEIYIONIME COCTABIIAIOIIHE: OCO3HAHUE
00y4aroIIMHCS POCCHHCKOI IPaXKAAHCKOI MIACHTHYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPE/CIICHUIO, HaIuYUe
Momueayuy K OOy4EHHIO OHONIOTHH, yeieHanpasienHoe pasgumue BHYTPEHHHX yOeXHEHHIl ITMYHOCTH HAa OCHOBE KIIIOUEBHIX LEHHOCTEH u
UCTOPUYECKHX TPAAULIUHA Pa3BUTHS OHOIOTHYECKOTO 3HAHUS, 2OMOBHOCMb U CHOCOOHOCHL OOYYaIOIMUXCS PYKOBOACTBOBATHCS B CBOGH
JIEATEIPHOCTH LEHHOCTHO-CMBICIOBEIMH YCTAaHOBKAMH, MPHCYIIMMH CHCTEME OHOJIOTHYECKOTO O0Opa30BaHHS, HAIUYUe NpaoCOIHAHUA
9KOJIOTNYECKOH KYJIbTYPBI, CHOCOOHOCMU CIMABUNTG LIEITH U CTPOUTh XKU3HCHHBIC ILIaHbL.

JINYHOCTHBIE Pe3yNIbTaThl OCBOCHMS IIPOrPaMMBbI [0 OHOJIOTUM JOCTUTAIOTCS B €MHCTBE Y4eOHON M BOCIUTATEIbHOM JCATEIbHOCTH B
COOTBETCTBUH C TPAJUIIHOHHBIMH POCCHHCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH H JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPHUHATHIMU B
o0IIecTBe MpaBUIIAMH M HOPMaMH IIOBEJCHHS H CIIOCOOCTBYIOT IIPOLECCAM CaMOIO3HAHUS, CaMOBOCIUTAHMS U CaMOpPA3BHTHS, Pa3BHTHS
BHYTPEHHEHU MO3UIUH JMIHOCTH, MATPUOTU3MA H YBAXKEHHUS K 3aKOHY W IIPABOIOPSIKY, YEIOBEKY TPyAa M CTaplIeMy IIOKOJICHHIO, B3aHMHOIO
yBa)kKeHUsI, OEPEeIKHOr0 OTHOMICHHUS K KyIbTYPHOMY HACIEANIO M TPaAULIUsIM MHOTOHAIIMOHAIBRHOTO Hapoaa Poccuiickoit denepanuy, npupoae u
OKpYyKarolLei cpene.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «bHoNOrns» MOKHBI OTPakaTh TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS
PYKOBOZCTBOBATbCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3HMLHEH JMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHUEHTALHMl, MO3HUTHBHBIX BHYTPEHHHX
yOexeHH I, COOTBETCTBYIOIINX TPaIHIOHHBIM [IEHHOCTSIM POCCUICKOT0 O0IIECTBa, PACIIMPEHNE KU3HEHHOTO OIBITA U OIBITa AESTEHHOCTH B
Iporiecce peaan3alii OCHOBHBIX HAIPABJICHUH BOCIIUTATEIBHON JIEITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIHTAHMUS:

copMUPOBAHHOCTD TPAKAAHCKON MO3UIUH 00yJaIOIEerocs: Kak aKkTHBHOIO X OTBETCTBEHHOIO WIEHA POCCUICKOro 00IIecTBa;

0CO3HAaHHE CBOMX KOHCTUTYLIHOHHBIX IIPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA U IIPABONOPAIKA;

TOTOBHOCTb K COBMECTHOU TBOPYECKOH EATENbHOCTH IIPU CO3JaHHU Y4eOHBIX IPOEKTOB, PELICHUH yUeOHbIX U O3HABATENIbHBIX 3aa4,
BBITIOJTHEHNH OMOJIOTHYECKHX SKCIIEPHMEHTOB;

CIIOCOOHOCTB OIPEeNATh COOCTBEHHYIO IO3UIUIO 10 OTHOLICHHUIO K SIBIICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATD €€;

YMEHHE YYHTHIBATh B CBOUX JCHCTBHSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aHMOJCHCTBHS JIIOACH C pasHBIMHU YOEKICHUSIMH,
KyJIbTYPHBIMH LIEHHOCTSIMU U COLIMATIbHBIM I1OJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJIHEHHUs y4eOHBIX, I1O3HABAaTENIbHBIX M HCCIENOBATEIbCKUX 3ajad,
YBa)KUTEIBHOTI'O OTHOIIEHHUS K MHEHHIO OIIIIOHEHTOB IPH 0OCYKIEHHU CHOPHBIX BOIPOCOB OMOIOTHYECKOTO COEPIKAHHS;

TOTOBHOCTb K TYMaHHTAPHOI ¥ BOJIOHTEPCKON JIEATENbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHHCKON IPaKAAHCKOH MIEHTUYHOCTH, TATPUOTH3MA, YBAXKEHHSI K CBOEMY HAapOJy, UyBCTBA OTBETCTBEHHOCTH
nepen PonuHoii, ropaoctu 3a cBoit kpai, cBo0 PonuHy, CBOM S3bIK U KYJIBTYPY, IPOILIOE U HACTOsAIIEe MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K IPHPOJHOMY HACIEAUIO U MAMATHHKAM IPHPOJIbI, AOCTUKeHHAM Poccum B Hayke, HCKYycCCTBE, CIIOpTE,
TEXHOJIOTHSAX, TPYE;

CIIOCOOHOCTh OLICHWBATh BKJIAX POCCHICKMX YYEHBIX B CTaHOBJICHHE M pa3BUTHE OWOJIOTHM, NMOHMMAHHS 3HAa4YeHHs OHOJOTHH B
TI03HAHHUHU 3aKOHOB PHPOJIBI, B )KI3HH YEJIOBEKa M COBPEMEHHOTO 00IIeCTBa;

upeiHas yoexx JEHHOCTb, TOTOBHOCTD K CITy)KEHHUIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTD 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

0CO3HaHME AYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoaa;

copMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLICHMBATH CHTYAI[HMI0 M IPHHUMATh OCO3HAHHBIC DPEIICHWs, OPHEHTHPYSCh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIA/Ia B TIOCTPOEHNE YCTOWYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIMTENSIM, CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO IMPHHSITHA LIEHHOCTEH ceMelHOM XKU3HU B
COOTBETCTBUH C TPAIUIUAMHU HapogoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTTUTAHMSA:

ICTETHYECKOEe OTHOLICHHE K MHpY, BKIIOYasl ICTETHKY ObITa, HAYYHOTO M TEXHHYECKOIO TBOPYECTBA, CIIOPTA, TPYHAA, OOMIECTBEHHBIX
OTHOIIICHU;

TIOHMMaHHe YMOLMOHAIBHOTO BO3ICHCTBYS )KHBOU MPUPOJIBI U € IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPa)KEHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAT Ka4eCTBA TBOPUECKOM JTHIHOCTH;

5) pusnueckoro BocnuTaHMs, GOpMHPOBAHMSI KYJIbTYPhI 310POBbS H MOLMOHAJIBLHOIO 0J1ATOIOIyYHs

MOHMMaHKE U PeaIU3anus 310pPOBOr0 1 OE30MacHOro 00pas3a KM3HH (30pOBOE MUTAaHKE, COOIIO/ICHNE TUTHEHHYECKUX TIPABUII U HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXa, PeryasipHas (u3HUecKas aKTHBHOCTB), OEPEXHOrO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHHUS K COOCTBEHHOMY (DM3HYECKOMY H IICHXHIECKOMY 37I0POBBIO;

MOHUMaHHe IIEHHOCTH NMPaBHJI HHIUBHIYAIFHOTO ¥ KOJUIEKTUBHOIO O€30MaCHOTO MOBECHHS B CUTYalUsX, YTPOXKAIOIINX 310POBEIO U
JKH3HHM JTIOJICH;

OCO3HAHHE MOCIEACTBUN U HENPUATHUS BPEIHBIX IIPUBBIUEK (YHOTPEOICHHUS aIKOT0MIsl, HAPKOTHKOB, KyPEHHS);

6) TPY/10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYHLOIIO0HE;

TOTOBHOCTB K aKTHBHOI! JIEATEIFHOCTH TEXHOJIOTUYECKON M COLMAIILHON HAIPABICHHOCTH, CIIOCOOHOCTh HHUIIMMPOBATH, IIIAHUPOBATh
U CaMOCTOSITENBHO BBIIOJHATh TaKyIO IEITEIbHOCTD;

UHTEpeC K PasiM4HBIM cdepaM MpohecCHOHANBHON AESITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyamymiei mpodeccHu u
PCaH30BLIBATH COOCTBEHHBIC )KU3HCHHbIC ILIAHBL;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO ¥ CaMOOOPa30BaHHUIO Ha MPOTSHKCHUH BCEH )KU3HH;
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7) 3K0JI0THYECKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH L[€IeCO00pa3HOe OTHOLICHHUE K PUPOJIC KaK UCTOYHHKY XKU3HH Ha 3eMIIe, OCHOBE € CyIeCTBOBAHMS;

MOBBIIICHAE YPOBHS 3KOJOTMYECKOW KyJbTYphl: HPHOOPETCHHME OIbITa IUIAHUPOBAHMS IOCTYIIKOB M OLEHKH MX BO3MOXHBIX
MIOCJICICTBUH JUISl OKPYXKAIOIIEH cpeibl;

0CO3HaHHE II00aIbHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM U ITyTel HX pelIeHus;

CIIOCOOHOCTh HCIOJNIB30BAaTh NPHOOpETacMble NPU H3YyYeHWH OHOJIOTHU 3HAHUS H YMCHHUS IIPH PEIICHUH INpPOOJeM, CBS3aHHEIX C
palMOHANBHBIM TIPUPOAOIIONB30BaHIEM (COOMIOAEHNE IPaBWIl IIOBEJECHHS B NPHPOJE, HANpaBICHHBIX HA COXpaHEHHE DPaBHOBECHS B
9KOCHCTEMAX, OXPaHy BHIOB, 9KOCHCTEM, Ouocdepsl);

AKTHBHOE HEIIPUATHE JACHCTBUH, MPUHOCAIIMX BPEA OKpYXKaIOIIeH NPUPOIHOIN cpene, yMEHUE IPOrHO3UPOBATH HEOIAronpUsATHbIE
9KOJIOTHYECKHE TIOCICACTBHS NPESAIPUHUMAEMBIX ACHCTBUIT U IPEIOTBPALLATD HX;

HaJIM4ie Pa3BUTOTO YKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIBTYpHI, ONBITA AESTEIbHOCTH JKOJIOTHYECKO HANPaBICHHOCTH,
YMEHUSI PyKOBOACTBOBATHCS MMH B IIO3HABATEILHON, KOMMYHUKATHBHOM M COLMAIBHON MPAKTHKE, TOTOBHOCTH K YYAaCTHUIO B HMPAKTHIECKOH
JIeATEILHOCTH YKOIOTHIECKON HallpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

chopMHUPOBAHHOCTE MHPOBO33PEHHUsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKH M OOIIECTBEHHOH HPAKTHKH,
OCHOBAHHOTO Ha JIHAJIOre KYJIbTYp, CIIOCOOCTBYIOLIEr0 OCO3HAHHIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpPIICHCTBOBAHUE S3BIKOBOH M UUTATEIbCKOI KYIbTYphI KaK CPeCTBA B3aUMOACHCTBUS MEXTY JIOJbMH U ITO3HAHUS MUPA;

MOHUMaHHe cIeNu(HKN OHOJIOTHH KaK HAyKH, OCO3HAHHS €€ PONH B (JOPMHUPOBAHHUY PALIOHABHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH
[EJTOCTHOTO IPEJCTaBICHHs 00 OKPYXKAIOIEM MHUpe KaKk O eIUHCTBE IPUPOABI, YelIOBeKa M OOIIeCTBAa, B IO3HAHHU IIPHUPOIHBIX
3aKOHOMEPHOCTEH U PELIEHUH MPOOIIEM COXPAHEHHs IPHPOIHOTO PAaBHOBECHS;

yOKIEHHOCT B 3HAYMMOCTH OHOJIOTMH JUIs COBPEMEHHOW LMBMIIM3ALMU: OOECHEYCHHs HOBOTO YPOBHS DPa3sBUTHS MEIHIVHBI,
CO3JJaHUE TEPCIEKTHUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTUS YEIOBEYECTBA, MOUCKA MyTeW BHIXOAA U3
TII00ABHBIX IKOJIOTMYECKUX ITPOOJIeM H oOecreueHHs INepexofa K yCTOWYHMBOMY Da3sBHTHIO, PALIMOHATIEHOMY HCIOJIB30BAHHIO HMPHPOJHBIX
pecypcoB U (OPMHPOBAHUIO HOBEIX CTaHAAPTOB )KU3HHY;

3aMHTEPECOBAHHOCTh B IIONYYEHWH OHOJOIMYECKHX 3HAHMH B LE/SX MOBBINEHUS OOIEeH KyJIbTyphbl, €CTECTBEHHO-HAy4HOI
TPaMOTHOCTH, KaK COCTABHOM 4acTi ()yHKIHOHAIBHON IPAMOTHOCTH 00yYaOIHXCsi, POPMUPYEMOii IPH H3yIEHUH OUOIOTUH;

HOHHMAaHHE CYLTHOCTH METOIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJB30BaTh MOIy4acMble 3HAHUS
JUIs QaHAIM3a U OOBSCHEHUS SBJICHUH OKPYKAIOILIEro MUPA U MPOMCXO/IAINNX B HEM U3MCHCHHUI, yMEHHE JenaTh 000CHOBAHHbIC 3aKJIFOYCHHUS Ha
OCHOBE HayYHBIX (haKTOB U UIMEIOIINXCS JAHHBIX C IENbI0 IOJyYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITENIBHO HCIIOb30BaTh OHOIOTHIECKHE 3HAHUS JUIS PEIIECHHS IPOOJIEM B PEaJIbHBIX JKH3HEHHBIX CHTYAIHX;

OCO3HAHHWE IIEHHOCTH HAyJHOH JEsATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH IPOSKTHYIO H HCCIICJOBATENBCKYIO JEATEIHLHOCTD
WHAWBU/YaJIbHO U B IPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEMpPEphIBHOMY OOpa30BaHHIO M CaMOOOPA30BAaHMIO, K AKTHBHOMY IOJYYCHHIO HOBBIX 3HAHUH IO
OUOIOrHH B COOTBETCTBUH C XKU3HCHHBIMH ITOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOro npeamMera «BbHomorus» BKIFOYAIOT: 3HAYUMBIE U1 JOPMHUPOBAHHST MUPOBO33PEHHUS
00y4aromuXcss MEKIUCIHUIUTHHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHbIE MOHATHS, OTPAKAIONIME IENOCTHOCTh HAYYHOW KAPTHHBI MHpa U
crenuUKy METOIOB IO3HAHUS, HCIIONB3YyeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SIBICHHE, IPOIECcC, CHCTeMa, HaydHBIH (axT,
TIPUHIAI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpWs, HCCIeoBaHHE, HaONIIOJeHHe, H3MEpeHne, dKCIEepPUMEHT M JIpYyrue); YHHBepCalbHBIE
yueOHBbIe neficTBUs (T03HABaTENbHBIC, KOMMYHHKAaTHBHEIE, PETyJITHBHEIE), obecednBaroniie (GopMHpoBaHNe (YHKIIMOHATEHOH I'PaMOTHOCTH H
COIMATBHOM KOMITETEHIIMH 00YYAIOIUXCS; CIIOCOOHOCTh 00YJAIONIMXCS UCIIOIb30BAaTh OCBOCHHBIC MEKANCIHUILTHHAPHBIC, MHPOBO33PEHUCCKUE
3HAHUSI ¥ YHUBEPCAIIbHBIC yUeOHbIE NeHCTBHS B MIO3HABATELHON U COLMATBHOM MPAKTHKE.

B pesynbrate wu3yueHuss OWONIOrMHM Ha YpPOBHE cpeaHero ooOmiero oOpaszoBaHus y oOydaromierocs OyayT chOpMHUPOBaHBI
TI03HABAaTENILHEIC YHUBEPCAIbHBIE YaeOHbIe NelficTBHI, KOMMYHHKAaTHBHBIE YHUBEPCAIbHBIE YUeOHbIe NEHCTBHUS, PEryIATHBHBIE YHUBEpCAIbHBIC
yueOHBIE TEHCTBUS, COBMECTHAS IEITENBHOCTD.

MeranpenMeTHble pe3yIbTaThl OCBOSHHS IIPOTrPaMMbI CPEIHET0 00IIEro 00pa3oBaHus JOIKHBI OTPAKaTh:

OB1aJenne yHUBepCATLHBIMH Y4e0HBIMH MO3HABATEILHBIMY €I CTBHSIMHU:

1) 6a30BbIe JOrHUeCKHE AeHCTBUS:

CaMOCTOSITENIBHO (hOPMYITUPOBATH U aKTYAIH3UPOBATH MPOOIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

UCTIONb30BaTh MPU OCBOSHUH 3HAHHMH MPUEMBI JIOTUYECKOTO MBIIIICHUS (QHalIn3a, CHHTE3a, CPaBHEHUsI, Kiaccu(uKanuy, 00001IeHus),
PacKpBIBATH CMBICT OMOJIOTUYECKUX MOHATHIT (BBIIENATH X XapaKTepHbIe IPU3HAKH, YCTaHABIMBATE CBSI3H C APYTHMH ITOHSTHIMH);

OIIpEeNENATh ILIeNH JeITeIbHOCTH, 3ajaBas INapaMeTpbl M KPUTEPHH WX IOCTIKEHUS, COOTHOCHTH DPE3YJIbTAaThl AESITEIBHOCTH C
TIOCTABJICHHBIMH IICJISIMH;

HCIIONB30BATh OUONOTUYECKIE TOHSTHS TS 00BsICHEHHsT (DAKTOB U SIBJICHUIT )KHBOW MPUPOJIBI;

CTPOHTH JIOTHYECKHE PACCY)KIACHUS (MHIYKTHBHBIC, NETyKTHBHBIC, MO AHAIOTUH), BBISBILITH 3aKOHOMEPHOCTH W MPOTHBOpPEUHS B
paccMaTpUBaeMbIX SIBJICHUSX, (POPMYITUPOBATH BBIBOIBI M 3aKITIOUCHUSL;

HPUMEHSTh CXEMHO-MOJIETBHBIE CPEACTBA IS TPEACTABICHHS CYIIECTBEHHBIX CBS3¢H M OTHOIICHHWI B M3y4aeMbIX OMOJIOTHYECKHX
00BEKTax, a TAKKe IPOTHBOPEUYHII PA3HOTO POJIA, BEISBICHHBIX B PA3INYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs POOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MATEPHAIBHBIX H HEMaTepHAIBHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEIbHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB €M, OLIEHUBATH PUCKHU MOCIIEACTBHUIA IEITENFHOCTH;

KOOPIMHHPOBATD U BBIMOIHSITH PaOOTY B YCIOBHSIX PEATBHOTO, BUPTYAIFHOTO U KOMOWHUPOBAHHOTO B3aHMO/ICHCTBHSE,

pa3BUBATh KPEATHBHOE MBIIILICHIE MIPHU PEIICHHIHN KU3HEHHBIX MPOOIEM.

2) 6a3oBbIe HCCJIEI0OBATEIbCKIE ICHCTBHA:

BJIaJICTh HABBIKAMH Y4EeOHO-HCCIIENOBATENBCKONH M IPOCKTHOM JESTEeIbHOCTH, HAaBBIKAMH pa3pelleHUs] MpoOiieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSTEIFHOMY ITOUCKY METOJOB PEIICHUs IPAaKTHIECKHUX 3a/1a4, IPUMEHEHHIO PAa3INYHBIX METOJOB HO3HAHUS,
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UCIIONB30BATh Pa3IMIHbIEC BUBI JICATEIFHOCTH MO IMOIyYCHHIO HOBOTO 3HAHMS, €0 HHTEPIPETAINH, IPEoOpa30BaHUIO H NPHMECHEHHIO
B Y4eOHBIX CHTYAIMSX, B TOM YHCIIE IPH CO3AaHUM y4eOHBIX U COLUANIBHBIX IIPOEKTOB;

(hopMHpOBaTh HAYYHBIH THIT MBIIICHHS, BIJACTh HAYYHOI TEPMHHOJIOTHEH, KITFOYEBBIMU MOHSATHAMHI U METOIAMH;

CTaBUTb ¥ ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a41 B 00PA30BATENBHOM JEATEIbHOCTH 1 )KU3HEHHBIX CUTYalHsX;

BBIABJIATh IPUYMHHO-CIICICTBEHHBIE CBS3M U AKTYaJIM3MPOBATh 3a/1ady, BBIABUIaTh TMIIOTE3Y €€ PEIEHUs, HAXOAUTb apryMEHThI Ul
JI0Ka3aTeNbCTBAa CBOMX YTBEP)KICHHM, 3a11aBaTh IIAPAMETPHI U KPUTEPUU PELLIECHUS;

aHAIM3MPOBATh MOIYYEHHBIE B XOJE PEIIEHUS 3aJayd Pe3yiabTaTbl, KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLIEHKY HOBBIM CHTYAaIHsM, OLIEHUBATh IPHOOPETEHHBII ONBIT;

OCYLIECTBIIATH LEICHAIIPABIICHHBIH IOMCK IIEPEHOCa CPEICTB U CIOCOOO0B JIEHCTBHS B IPO(ECCHOHANIBHYIO CPENY;

YMETh [IEPEHOCUTD 3HAHUS B [IO3HABATEIBHYIO M IPAKTHIECKYIO 00IaCTH XKU3HEAEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX O0IacTel;

BBIIBUTaTh HOBBIC HJEH, INIpeAlIaraTh OpPUTHHANBHBIE IIOAXOABI M pPEIICHUS, CTAaBUTh MPOONEeMBl U 3aJadd, OITyCKAloIue
aJIbTepHATUBHBIE PELICHHS.

3) padota ¢ undopmanueii:

OPUEHTHPOBAThCS B Pa3IMYHBIX MCTOYHMKAX MH(OpManun (TeKcTe y4eOHOro mocoOusi, HAyYHO-TIOIYJAPHOW JIMTEpartype,
OMOIOrHYECKUX CIIOBApSX U CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HHGOPMALUIO Pa3IHYHBIX BUJOB H
(hopM IpeacTaBIeHuUs], KPUTHIECKU OLEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTS;

(hopMyIHpOBATH 3aIPOCH! U NMIPUMEHSTH Pa3IWYHbIe METOABI IIPH IIOUCKe M 0TOOpe Ouonornueckoil nudopManuy, HeoOX0IUMOH AIs
BBITOJIHEHUS YUeOHBIX 3a71ay;

pHOOpeTaTh ONBIT KCIONb30BAaHUA HMH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIUH, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO
UCIIONB30BAHHS PA3IUYHBIX HOHMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMANBHYIO (OpMY HpEICTAaBICHUS OHONOIMYEcKOW HH(popManuu (CXeMbl, rpadukH, IHarpaMmebl,
TaOJINIBI, PUCYHKH H IPYToe);

HCIIONB30BATh HAYYHBIH S3BIK B KAYECTBE CPEACTBA IpH paboTe ¢ GHoornyeckoi HHpopManueii: IPUMEHITh XUMUUECKHe, (H3HIeCKIe
U MaTeMaTH4eCKHe 3HAKH M CUMBOIbI, (popMyIibl, abOpeBHaTypy, HOMEHKIIATYpPY, UCIIOIb30BAaTh U IIPeoOpPa3OBbIBATH 3HAKOBO-CHMBOJIHYECKUE
CpelCTBa HATJISIHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIUThl HHOpMaiu, HHOOPMALHOHHO O€30aCHOCTH JIMYHOCTH.

OB1aJeHHe YHUBepCAIbHBIMH KOMMYHHKATHBHBIMH JeifiCTBHSIMHU:

1) obuenne:

OCYILECTBIIATH KOMMYHHKAIMK BO BceX cpepax jKU3HHU, aKTHBHO yJacTBOBATh B AUAJIOTe MM AUCKYCCHHU IIO CYIIECTBY 00CYKHaeMOit
TeMbl (yMEHHE 3a[aBaTh BOIIPOCHI, BBICKA3bIBATH CY)KIEHUS OTHOCUTENIBHO BBIIOJIHEHHUs MHpe[IaraeMoil 3afaud, y4UThIBATh HMHTEPECHl U
COIVIACOBAaHHOCTH MO3HLUIA JPYTUX yJaCTHHKOB JHAI0ra UM IUCKYCCHH);

pacrmo3HaBaTh HeBepOallbHblE CPEACTBA OOLIEHMS, MOHMMATh 3HAUCHHE COLMAIbHBIX 3HAKOB, HPEINOCHUIOK BO3HUKHOBEHMS
KOH(JIMKTHBIX CUTYallUii, yMETh CMAT4aTh KOH(INKTHI X BECTH IIEPETOBOPHI;

BIIAJIETh Pa3IMYHBIMU CIOCOOaMH OOIIEHHS W B3aUMOJIEHCTBHS, MOHMMATh HAMEPEHHMS IPYTUX JIIOJCH, NPOSBIATH yBAKHTEILHOE
OTHOLIECHHE K COOECETHHKY M B KOPPEKTHOH popMe (hopMyIHpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOIb30BaHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasl AeSITEILHOCTD:

HNOHUMAaTh U HCIOIb30BaTh MPEUMYLIECTBA KOMAHIHOH M UHIWBHIyalbHOH pPaOOTHI NpPU pEIIeHHH OHONIOrHYecKOod HpoOIeMsl,
000CHOBBIBATh HEOOXOANMOCTH IPHMEHEHHSI IPYIIIIOBBIX (JOPM B3aMOASHCTBUSI IIPH PEIICHNH YIeOHOH 3a1aul;

BEIOMPATh TEMATHKY M METOJIBI COBMECTHBIX AEHCTBUI C yI€TOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOT0 WIeHA KOJICKTUBA;

TPUHUMATh LIEJIM COBMECTHOW JIESATENbHOCTH, OPraHU30BBIBATE U KOOPAMHHPOBATH JEHUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIAThH IIaH
NIEWCTBUH, PACIIPEEIATh POJIU C YUETOM MHEHHI YUaCTHHKOB, 00CYXKIAaTh PE3YJIbTaThl COBMECTHOM PabOTHI;

OLICHHBATh Ka4eCTBO CBOETO BKJIa/la U Ka)KAOr0 yJaCTHHKA KOMAH/IBI B OOIIUI pe3yabTaT IO pa3paboTaHHbIM KPUTEPHSM;

IpeIaraTb HOBbIE IPOEKTHI, OLEHUBATh UJIEH C MO3UIUH HOBU3HbI, OPUTUHAIBHOCTH, IIPAKTUUECKON 3HAUMMOCTH;

OCYIIECTBIIATH ITO3UTHBHOE CTPATETHYECKOE IOBEICHHE B PA3IMYHBIX CHTYAIMsAX, HPOSIBIATH TBOPYECTBO M BOOOpakeHHE, OBITH
MHHIMATUBHBIM.

OBJ1aJleHHe YHHBepPCAILHBIMH PeryJsTHBHBIMH A€l CTBHSIMH:

1) camoopranusauus:

UCIIONB30BATh OMONOTUYECKIE 3HAHUS IS BBIABICHHUS IPOOJIEM U UX PEIICHUs B )KM3HEHHBIX M YUEOHBIX CUTYAIMsIX;

BBIOUpATh Ha OCHOBE OMOIOTHYECKHX 3HAHWI IeJeBble U CMBICTIOBbIE YCTAHOBKM B CBOHMX AEHCTBUAX H IOCTYNKAaX IO OTHOIIGHHIO K
JKMBOH MPHPOJIE, CBOEMY 30POBBIO U 370POBBIO OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISITH ITO3HABATENIBHYIO NEATENbHOCTh, BBLIBIITH NPOOJEMBI, CTABUTH M (OPMYIHUPOBATH COOCTBEHHBIE
3a/1a9¥ B 00pa30BaTEILHON ESTEILHOCTU 1 KU3HEHHBIX CHTYAIHsX;

CaMOCTOSITENIHO COCTaBIIATh IUIAH pEIISHUs MPOOIeMBl ¢ YY4ETOM HMEIOIUXCS pPEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEAIOYTEHHIH;

J1aBaTh OLICHKY HOBBIM CHTYAI[HsIM;

PACIIHPATb PaMKH y4e0HOTO IpeMeTa Ha OCHOBE JTMYHBIX MPENOUTeHHT;

Jie1aTh OCO3HAHHBIH BBIOOP, apryMEHTHPOBAT €TI0, OpaTh OTBETCTBEHHOCTD 33 PELICHHUE;

OLICHUBATb NPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO M TPOSBICHHUIO INHPOKOH JPYIMIMU B Pa3HBIX OONACTSIX 3HAHHH, IOCTOSHHO IOBBINIATH CBOH
00pa3oBaTENbHBII U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHTYAI[HsIM, BHOCHTh KOPPEKTUBEI B JICATENHOCTD, OLICHHBAThH COOTBETCTBHE PE3YIILTATOB IIEIISIM;

BJIaJICTh HABBIKAMH II03HABAaTENBHON pPE(IEKCHM KaK OCO3HAHMS COBEPIIACMBIX ACHCTBUH M MBICIHTENBHBIX IIPOLECCOB, HX
PE3yJIBTATOB U OCHOBAHMIA, HCIIOIB30BATh MPUEMBI PeIICKCHH IS OLIEHKU CHTYalliH, BEIOOpa BEPHOTO PEIICHNS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEIIECHUS 110 UX CHIKEHHIO;

IPUHIMATh MOTUBBI ¥ apTyMEHTHI JPYTUX [P aHAIIH3E Pe3yIbTaTOB ACSATEIbHOCTH;
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3) npunsitue cedst M Apyrux:

HPUHUMATh €051, IOHUMAas CBOM HEIOCTATKU U JOCTOMHCTBA;

HOPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX IPHU aHAJIH3€ PE3yIbTaTOB AESTENbHOCTH;

HpH3HABaTh CBOE IIPABO U MPABO APYrUX Ha OMINOKH;

Pa3BUBATh CIOCOOHOCTH IIOHMMATh MU C IIO3HUIMHU APYTOro YeIoBeKa.
NPEIMETHBIE PE3YJIbTATDI

IIpenMerHble pe3ynbTaThl OCBOCHHS COAeprkaHHsA ydeOHoro mpexmera «buomorusi» Ha yriryOn€HHOM ypOBHE OpPHEHTHPOBAHBI Ha
obecnieyenue NpopMILHOr0 00yueHus: oOy4daromuxcsi ouonorur. OHU BKIIIOYAIOT: CHEUU(PUIECKHE JUIsl OUOJNIOTHH HAay4YHbIC 3HAHHS, YMCHUS U
Croco0bl IEHCTBHI O OCBOCHMIO, MHTEPIpPETALUH U MPEe0Opa30OBaHUIO 3HAHHMHN, BHIBI IEATEILHOCTH MO MOJYYCHHIO HOBBIX 3HAHHH H HX
HPUMEHEHHIO B Pa3iMYHBIX y4eOHBIX, a TaKXKE B PCAIbHBIX JKM3HEHHbIX CHTyarusx. [IpeaMeTHble pe3ysbTaThl MPEACTaBICHBI IO TojaM
U3y4EHUSL.

IIpemmerHble pe3yabTaThl OCBOSHUS yaeOHOro npexmera «buonorus» B 10 knacce TOMKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTD 3HAHHH O MeCTe€ M POIHM OMOIOTMH B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBAHHU ECTECTBEHHO-HAYJHOI
KapTHHB MHUpa, B IO3HAHWU 3aKOHOB MHPHPOJABI U pEUIEHHH NpoOJieM pPalMOHAIBHOIO IPHPOJONOIG30BAHUS, O BKJIAJE POCCHHCKHX U
3apyOeKHBIX yIEHBIX B pa3BUTHE OHONIOTHH;

BJIaJICHUC CHUCTEMOIl OMOJOrNYECKHMX 3HAHMIl, KOTOpask BKIIIOYACT: OCHOBOIONAraolue OHMONIOrHyecKue TePMUHbI U TOHATHS (3KU3HB,
KJICTKa, OpPraHu3M, MeTabolM3M, rOMEOCTa3, CaMOPEryJIsiliis, CaMOBOCIIPOM3BECHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTb, POCT M Pa3BHUTHE),
6uonornueckue Teopun (kiaeroynas teopus T. llIBanna, M. IllnelineHa, P. BupxoBa, xpoMocoMmHasi Teopusi HacieacTBeHHOCTH T. MopraHa),
yuenus (H. 1. BaBunoBa — 0 IeHTpax MHOrooOpa3usl U MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHHI), 3aKOHBI (eAMHOOOpa3Hsl IIOTOMKOB HEPBOrO
MOKOJICHUSI, DACIIeIUICHUs, YHUCTOTHI TaMeT, He3aBHCHMOIO HacleloBaHHs [. MeHaens, TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOU
n3menunBocty H. 1. BaBniioa), NprHIMUIIE (KOMIIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMH HAay4HOTO HO3HAHMHS, UCIIOJIb3YEMbIX B GHOIOrMYECKUX MCCIICIOBAHHAX JKUBBIX O0BEKTOB (OIMCaHUE,
u3MepeHue, HabJII0IeHIEe, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYLIECTBEHHbIC IPH3HAKH: BHUPYCOB, KJICTOK HPOKAPHOT U JYKAPHOT, OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHM3MOB, B TOM 4HcIe OaKkTepuii, TpuOOB, PaCTEHHH, KUBOTHBIX W YEIOBEKA, CTPOCHHS OPraHOB M CHCTEM OPTaHOB PacTeHHH, )KHBOTHBIX,
YeJI0BeKa, MIPOLECCOB KUHEASIATENEHOCTH, IPOTEKAIONINX B OPraHU3MaX pacTeHHIA, )KUBOTHBIX U YeJIOBEKa, OHOJIOTHYECKUX MIPOLIECCOB: 0OOMeHa
BEIIEeCTB (METa00IM3M), IPEBPALICHUS YHEPTUH, OPOXKEHNUs, aBTOTPOGHOr0 U reTepoTpo(HOro TUIOB IMHUTAHMSA, (POTOCHHTE3a H XEMOCHHTE3a,
MHTO3a, Meii03a, raMerorcHesa, 3MOpPHOreHE3a, IIOCTAMOPHOHANBHOTO PA3BUTHUs, Pa3MHOXKCHHS, WHIMBHAYaJIbHOIO Pa3BHTHS OpraHH3Ma
(OHTOTreHe3a), B3aMMO/ICHCTBHS T'€HOB, I'€TePO31Cca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHE YCTAaHABIMBATH B3aMMOCBS3M MEXIy OPraHOMJAMH KJICTKH M HX (YHKLIHAMHU, CTPOCHHEM KIETOK Pa3HbIX TKAaHEH M HX
(YHKIUSIMY, MEXITy OpraHaMH U CHCT€MaMH OPIaHOB y PACTEHUH, KUBOTHBIX M YeNIOBEKa U MX (YHKIHIMHU, MEXKIy CHCTEMaMH OPTaHOB U UX
(YHKIUSIMY, MEXKIy dTallaMi OOMEHa BEIIEeCTB, dTallaMy KICTOYHOTO LUKJIA M JKH3HEHHBIX IUKJIOB OPraHH3MOB, dTallaMH dMOPHOHAIBEHOTO
Pa3BUTHSL, TEHOTUIIOM U (PEHOTHIIOM, QCHOTHIIOM H (haKTOpaMH Cpeabl OOUTaHUS;

YMEHHE BBISBIIATH OTIIMYUTEIIbHBIC IPU3HAKM KUBBIX CHCTEM, B TOM YHCJIC PACTEHUH, )KMBOTHBIX U Y€JIOBEKa,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY IS JOKa3aTeIbCTBA POJCTBA
OpraHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pellaTh OHOJIOTMYECKHE 3aJadl, BBIIBILITH IPUYNHHO-CIICICTBEHHBIC CBS3H MEXAY HCCIENYyeMbIMH OHOJIOTHYECKHMHU
TIPOLIECCAMH H SIBIICHUSIMH, JIeTaTh BEIBOBI M IPOTHO3BI HA OCHOBAHHH MTOTy9EHHBIX Pe3yJIbTaToB;

YMEHHUE BBHIIONHATH JIA0OpAaTOpHBIE M IIpakTHYecKHe paboThl, COONMIONAaTh NpaBWiIa IPH padoTe ¢ y4eOHBIM M TabOpaTOPHBIM
00opyI0BaHKEM;

YMEHHE BBIIBUTaTh I'UIIOTE3bI, NPOBEPATh MX HKCICPUMEHTANBHBIMH CPEACTBAMHU, (HOPMYIHPYs Ledb HCCICOBAHNUs, aHAIH3UPOBAThH
HOJIy4EHHbIE Pe3YIbTAThl U JIENaTh BEIBOMBI;

YMEHHE yJacTBOBATh B y4eOHO-HCCIENOBATEILCKOW paboTe MO OMOJIOTHH, SKOJOTHH M MEIHIMHE, IPOBOIMMOIl Ha 0a3e IIKOIBHBIX
HaYYHBIX OOIIECTB, H ITyOJHYIHO NPEACTaBIATh HOMyUeHHbIE Pe3yIbTaThl Ha YUeHHYECKHX KOH(EpeHINIX;

YMEHHE OLCHMBATh JTHYECKHE AaCIIEeKTHl COBPEMEHHBIX HCCIICIOBAaHMN B OONAcTH OHWOJOTMH M MEAUNUHBEl (KJIOHHPOBAaHHE,
HCKYCCTBCHHOE OIJIOZIOTBOPEHHUE, HATIPABICHHOE H3MEHEHHE TeHOMA U CO3[[aHUE TPAHCTCHHBIX OPraHH3MOB);

YMEHHE OCYHIECTBIISTH OCO3HAHHBIA BBIOOp Oyaylied npodecCHOHANBHON IesATENPHOCTH B 00JacTH OHOJOTUH, MEIULMHBI,
OMOTEXHOJIOTHH, BETEPHHAPUH, CEIBCKOrO XO35HCTBA, MHUIIEBON NMPOMBIILUICHHOCTH, YIIyOIsaTh MO3HABATEIbHBIN MHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBI BBIOOpD COOTBETCTBYIOHIEH TNpodeccMH M TNPORODKEHHE OHOJIOTMYECKOro O00pa3oBaHWS B OPraHHM3alMsX —CPEITHEro
TIPO(ECCHOHAIBHOTO U BBICIIEr0 00pa3oBaHHs.

IIpenmerHble pe3yabTaThl OCBOCHHUS yaeOHOro npenmera «buonorus» B 11 kracce TOMDKHBI OTPaKaTh:

copMHUPOBAHHOCTD 3HAHUI O MECTE M POJIM OHONOTHH B CHCTEME ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOI €CTECTBEHHO-
HAay4HO! KapTHHBI MHpA, B TMO3HAHUM 3aKOHOB IPUPOJIBI U PEIICHUH SKOJIOTMYECKHUX MPOOJIeM 4YelT0BEYeCTBa, a TAKXKE B PELICHHU BOIPOCOB
PALMOHAIBHOTO HIPUPOAOIIOIB30BaHMs, 1 B GOPMUPOBAHNH IIEHHOCTHOTO OTHOIICHHUS K IIPUPOJIE, OOIIECTBY, YENOBEKY, O BKJIAZe POCCHACKUX U
3apyOeKHBIX YIEHBIX-OHOJIOTOB B Pa3BHTHE OHOJIOTHN;

YMEHHE BIAJIETh CUCTEMOH OMOJOIMYECKHX 3HAHHH, KOTOpas BKIIOYAET ONMpEeNeleHHs M IMOHHMaHHE CYITHOCTH OCHOBOIOJIATAIOIINX
OMoNOrMYeCKNX TEPMHHOB M TOHATHI (BHA, 3KocucteMma, Ouocdepa), Ouonormueckue Teopuu (3BONoIMOHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi Teopus 3Boonun), ydenus (A. H. CeBeprioBa — o myTsx U HanpasleHUsX sBoonun, B.W. BepHanckoro — o 6uocdepe), 3aKoHbI
(renetnyeckoro paBHoBecusi k. Xapam u B. BaiinOGepra, zapopasimeBoro cxoxactBa K. M. Bspa), mpaBuna (munmmyma FO. JIuOuxa,
9KOJIOTUYECKOM MUPaMU/IbI SHEPTUH ), TunoTe3kl (runore3a «mupa PHK» V. 'unbepra);

YMEHHE BIIa/IeTh OCHOBHBIMH METOJaMU HAyYHOTO MO3HAHUS, HCIONB3YEMBIMU B OHOJIOTHYECKUX HCCICAOBAHUAX KUBBIX OOBEKTOB 1
9KOCHCTEM (OIHCaHHe, U3MEpEeHHE, HaOII0ICHHE, SKCIIEPUMEHT), CIOCOOAMH BBISIBIICHUSI M OLICHKH aHTPOIIOIeHHBIX N3MEHEHUH B IPHPOJIE;

YMEHHE BBIJICIATH CYIICCTBEHHBIC NMPH3HAKU: BHJIOB, OHMOTCOLEHO30B, YKOCUCTEM U OHOChEpHI, CTaOMIN3HPYIOIIEro, ABIKYLIEr0 U
Pa3phIBAIONIEr0 €CTECTBEHHOIO OTOOpa, auIONaTpPUYecKOro W CHMIATPHYECKOTO BHI000PA30BAHMS, BIVSHHS JBIDKYLIIMX CHJI SBOJIOLMH Ha
reHO(OHI TIOMYJISIUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YePeIOBAHHs HAMPABICHUIl BOIOLIHN, KPYTOBOPOTA BEIICCTB U
[OTOKA SHEPTHHU B 9KOCHCTEMAX;

YMCHHE YCTaHAaBIMBATh B3aMMOCBS3M MEXKIY MPOIECCAMU SBOIOLMM, IBIDKYIIMMH CHJIAMH aHTPOIOICHE3a, KOMIIOHCHTAMH
Pa3IMYHBIX Y9KOCUCTEM U MPUCIOCOOICHHUIMH K HUIM OPIraHH3MOB;
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YMEHHE BBISBISITH OTJIMYUTEIBHBIC MPU3HAKK JKMBBIX CHCTEM, HPHCIOCOOICHHOCTh BHIOB K Cpefe OOMTaHMs, abHOTHYECKUX WU
OMOTHYECKNX KOMIIOHCHTOB SKOCHCTEM, B3aMMOCBS3eH OPraHM3MOB B COOOLIECTBAX, AHTPOIOTCHHBIX HM3MEHEHHH B 3KOCHCTEMax CBOCH
MECTHOCTH;

YMEHHE HCIIONIb30BaTh COOTBETCTBYIOIIHE apryMEHThI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY I JOKa3aTelbCTBA POJCTBA
OPraHM3MOB Pa3HBIX CHCTEMATHYECKHX IPYIII, B3aUMOCBS3H OPIaHM3MOB M CpPEIbl OOWTAHMS, CAMHCTBA YEIOBEYECKHUX Pac, HEOOXOIMMOCTH
COXpaHEHUs: MHOT00Opa3usi BUJIOB M 9KOCHCTEM KaK yCJIOBHUsI COCYILIECTBOBAHHS IPUPOABI U YEIIOBEYECTRA;

YMEHHE peLIaTh OWOJOTHYECKHE 3a1auM, BBIIBIATH IPUYMHHO-CICACTBCHHBIC CBS3H MEXAY HCCICLYEMbIMH OHOIOTHYCCKHIMU
HPOLIECCAMH ¥ SIBIICHUSAMH, JICNIaTh BHIBOIBI U IPOTHO3bI HA OCHOBAHUH TIOJTy4YCHHBIX PE3YIIbTAaTOB;

YMEHHE BBINOJHATH JIAOOPAaTOPHBIC M IPAKTUYECKHE PadOThI, COOMIOAATh IpaBHia Npu paboTe ¢ y4eOHBIM M J1a0OpPATOPHBIM
00opynoBaHueM;

YMEHHE BBIIBHUIaTh T'UIIOTE3BI, IPOBEPSTH HX AKCIICPUMEHTAIBHBIME CPEACTBAMH, (HOPMYIHPYS LEIb HCCICHOBAHMS, aHAIM3HPOBATh
HOJIy4YEHHBIE PE3YIbTAThl U IEIaTh BEIBOMBL;

YMEHHE y4acTBOBATh B y4eOHO-HCCIICIOBATENBCKOM paboTe M0 OHONIOrHH, HKOJIOTUHM M MEAMLHHE, IPOBOJMMON Ha 6a3e MIKOIBHBIX
Hay4HBIX OOIIECTB, U MyOJINYHO NPEJCTABIATH IOTYYCHHBIC PE3y/IbTaThl HA Y4CHUYECKUX KOH(EPEHINX;

YMEHHE OLICHHBATh TMIIOTE3bl M TCOPUH O HMPOMCXOXKICHUM XKU3HH, YEJOBEKAa M YENOBEUYECKHX pac, O MPUYMHAX, MOCICACTBUIX U
crocobax MperoTBpaIleHus TI00aNIbHBIX H3MEHEHHH B Orochepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBI BHIOOp Oyaymed HpodecCHOHANBHONW AEITENBHOCTH B 007acTH OWOJIOrHH, 5KOJOTHH,
[PHUPOAOIIOIE30BAHNUS, MEUILINHBI, OHOTEXHOJIOTHH, ICHXOJIOTHHU, BETEPHHAPUH, CEIBCKOrO XO3SHCTBA, MHUIIEBOI IPOMBIIUICHHOCTH, yIITyOJIsTh
[I03HABATEIIBHBII HHTEPEC, HANpPAaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYMOLICH MHpodeccHd U HPOJOIDKEHHE OHOIOTHYECKOro
00pa30oBaHusI B OPTaHU3ALMAX CPEIHEro NpodecCHOHAIBHOrO U BBICIIEro 00pa3oBaHHUsI.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne

HaumeHnoBaHHe pa3e/ioB U TeM

KosmyecTBo yacoB

KonTpoabubie

IIpakTuyeckue

JexTpoHHbIe (LU(pOBBIE)

n/n NMPOrpaMMbl Bcero o6pa3oBaTejibHbIE Pecypchl
paboTsI paboTsI

1 Buonorust kak Hayka 1

2 JKuBbIe CHCTEMBI 1 X HU3ydYCHHE 2

3 Buomnorus kineTkn 2 0.5

4 XuMuueckasi OpraHu3aIus KIeTKH 10 1

5 Ctpoenne U QpyHKIINH KICTKH 8 2

6 OOMeH BELIECTB U MPEBpaILCHUE 9 1
JHEPIUH B KIETKE

7 Hacnencreenunas nudopmanus u 9 05
peanuzanus eé B KIETKe '

8 JKu3HEeHHBIN UK KIETKU 6 1

9 CtpoeHue U QyHKIIUH OPraHU3MOB 17 15
PasMHOXXeHUE u pa3BuTHE

10 P 8 15
OpraHH3MOB
I'enernka — Hayka o

11 HACJIEACTBEHHOCTH U 2 0.5
HM3MEHYHBOCTH OPTaHHU3MOB
3aKOHOMEPHOCTH

12 P 10 1
HACJICICTBEHHOCTH

13 3aKOHOMEPHOCTH U3MEHINBOCTH 6 1

14 T'eHeTnka yenoBeka 0.5

15 Cernex1ust OpraHu3MoB 4 1
BHOTEXHOIOTHS ¥ CHHTETHYECKAsT

16 4
ouosnorus

17 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10
. 102 0 13

IMTPOI'PAMME

19




11 KJIACC

KosmuecTBo yacon DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3je/ioB U TeM (uudposbie)
KonTpobublie IIpakTnyeckue
n/m MPOrpaMMbl Beero p p obpa3oBaTe/ibHbIE
padoTsI patoTsI pecypent
3apokaeHue U pa3BUTHE
1 9BOJIFOLOHHBIX PEACTABICHUH B 4
Ouonoruu
2 MHKpPOIBOITIOLHS B €€ Pe3yIbTaThl 14 2
3 MakxposBontonus 1 e€ pe3yabTaTbl 6
IIpoucxosxeHue u pa3BuTUE
4 ponexoxa P 15 15
JKU3HU Ha 3emiie
IIpoucxoxaeHue yenopexka —
5 PoREXORA 10 1
AHTPOIIOTCHE3
OKonorust — Hayka o
6 B3aMMOOTHOIIICHUSIX OPTAHU3MOB 1 3 05
HaJIOPTraHU3MEHHBIX CHCTEM C '
OKpY’Karomien cpenoi
7 OpraHu3MEI 1 cpezia OOHTaHHs 9 15
8 DKOJIOrHs BUIOB M ITOIYJISIIUH 0.5
DKOJIOTHs COOOIIECTB.
9 12 0.5
DKOJIOTHYECKHE CHCTEMBI
10 Buocdepa — rmobansHast 6
9KOCHCTEMa
11 YenoBek U OKpYKarolas cpesia
12 PesepBHOe Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 102 0 75
TTPOTPAMME '
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MPOBEPSIEMBIE HA EI'3 IO BUOJIOTUHA TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJILHOW ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NPOBEPAEMOro
TpeboBaHus

IIpoBepsieMmble TPeOOBaHUS K MPeIMETHBIM Pe3yJIbTATaM 0CBOEHHSI 0OCHOBHOI 00pa3oBaTeIbHOIT
MPOrpaMMBbI CpeHero 0411ero 06pa3oBanust

ChopMHPOBaHHOCTb 3HAHMIT O MECTE U POJIM OUOJIOTHH B CHCTEME ECTECTBEHHBIX HAYK, B (JOPMHPOBAHHU
COBPEMEHHOH eCTeCTBEHHOHAaY4YHOH KapTHHbI MHpPA, B IO3HAHUH 3aKOHOB IIPUPOJIB! M PEIIEHUHN KU3HEHHO
B&KHBIX COLHAIBHO-3THYECKHX, SKOHOMHYECKUX, SKOJOTHYECKUX HPOOJIEM 4eIOBEYECTBA, a TAKXKE B
PELICHUH BONIPOCOB PAalOHAIBLHOTO IIPUPOAOIONG30BAHMS, B ()OPMUPOBAHUNU [IEHHOCTHOTO OTHOLICHUS K
MIPUPOJe, OOIIECTBY, YENOBEKY; O BKIAJE POCCUHCKHX H 3apyOeXHBIX yU4EHBIX — OHOJOIOB B Pa3BHTHE

OuoIOruu

Bmamenne cucteMoll 3HaHHMHT 00 OCHOBHBIX METOaX HAyJHOTO IIO3HAHUS, HCHONB3YEMBIX B
OHMONIOIMYECKHX HCCICIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM (ONHCaHHE, H3MEpeHHe, MPOBEICHHE
HaOJII0IeHH T ); CHOCOOAMH BBISIBJICHUS H OLIEHKH aHTPOIIOTCHHBIX U3MEHEHUH B IPHPOJIE.

VMeHHe BBIIBUIaTh TMIIOTE3bI, NPOBEPATh HX SKCIICPUMEHTAIBHBIMH CPEACTBAMH, (OPMYIHpYS LENb
HCCIIe/IOBaHKs, aHAIM3UPOBATh [OyYeHHbIE PE3yJIbTAaThl U JENATh BIBOIbIL.

BeisBiIeHHE 3aBHCHMOCTH MEXIY HCCIIEIYEMbIMH BEIMYMHAMHU, OOBSICHEHHE MOMYYEHHBIX Pe3y/IbTaTOB U

(bOpMyJII/IpOBaHI/Ie BBIBOJIOB C UCIIOJIB30BAHUEM HAaYYHBIX HOHHTHﬁ, TeOpHﬁ " 3aKOHOB

YMeHHe BiaJeTh CUCTEMOH OHOJIOrMYECKMX 3HAaHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAFOIIHE
OHONOrYecKie TePMUHBI M TOHATHS (PKH3HB, KJICTKa, TKAaHb, OPTaH, OPTaHM3M, BHI, IOITYIBIIIS, SKOCHCTEMa,
OuorieHo3, Ouocdepa; MerabonM3M, roMeocTas, KICTOYHBIH MMMYHHTET, OMOCHHTE3 Oelka, OHMOIOIMMEpBI,
JICKPETHOCTb, CaMOPETyJIsIysl, CaMOBOCIIPOM3BE/ICHUE, HACIIEICTBEHHOCTh, H3MEHUNBOCTh, HEPrO3aBHCHMOCTb,
POCT U pa3BUTHE);

Ouosornyeckue Teopuu: kierouHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa; kioHaJIbHO-
cenekTuBHOro ummynutera I1. Dpnux, M.W. MeuyHukoBa, XpOMOCOMHAasi TEOpHsl HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojplimeBoro cxozacrsa K. Bapa, sBomornonnas teopus Y. [lapuHa, cHHTETHUECKast
TEOpHUsi IBOJIOLUH, Teopusi aHTpororeHe3a Y. Jlapsuna; Teopusi 6uoreoneno3a B.H. Cykauépa; yueHue
H.. BaBuioBa 0 LEHTpax MHOrooOpasusi U HPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuii, ydenue A.H.
CeBepLioBa 0 MyTsX U HAPaBJIEHUAX dBoonuH, yuerne B.J1. Bepruanckoro — o 6uocdepe);

3aKOHbI (€AMHOOOpa3us IOTOMKOB IE€PBOrO IOKOJEHHUS, PACUICIUICHUS! IPU3HAKOB, HE3aBHCUMOIO
HaciieoBaHus npu3HakoB ['. MeHzens; CLEIUICHHOr0 HACIe10BaHus IPU3HAKOB U HApYLIEHHs CLEIICHUS
reHoB T. Moprana; roMoJIOTMYECKUX PSJIOB B HacleACTBeHHOW u3MeHuunBoct H.M. Basuiosa;
reHeTndeckoro pasHoBecws JDk. Xapmu u B. BaiiaGepra; 3apogeimeBoro cxoxctBa K. Bopa;
ouorenernyueckuii 3akoH . ['exkemnst, ©. Mroiepa);

MPUHLHUINBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npasuia (MuHumyma FO. JInbuxa, S5KOIOrHYecKor MUpaMuIbl YUCes, OMOMAcChl U SHEPTUH);

runotesbl (koarepBatHoit A.M. Omnapuna, nepsuyHoro OynboHa k. XomperiHa, mukpocdep C. dokca,
pudosuma T. Uek)

Ymenue pemaTh MOUCKOBBIC OuosIornyecKue 3ala4¥; BBIABJIATH NMPUYUHHO-CJICACTBCHHBIC CBA3U MEXKIY
HCCIIeyEMbIMU OHOJIOTHYECKIMH 06’BCKTaMI/I, TiporieccaMu M SIBIICHUSIMU; NCJIaTh BBIBOJABI WU IIPOTHO3bI Ha
OCHOBaHMH ITOJTy4C€HHBIX PE3YJIbTaTOB;

COCTaBJIATh I'€HOTUITMHYECKUE CXEMBI CKPEIIUBAHNSA U Pa3sHbIX THIIOB HACJIEIOBaHUA IPHU3HAKOB Y OpPraHu3MOB,

COCTaBJIATH CXEMBI ITIEPCHOCA BEIICCTB U SHEPTUHU B IKOCUCTEMAX (HCHI/I TIMTaHUs, ITAIICBBIC CCTI/I)

VYMeHHe ycTaHaBIMBAaTh B3aHMOCBSI3H MEXIY CTPOSHHEM H (YHKIUSIMH: OPraHOHMIOB, KJIETOK Pa3HBIX
TKaHel, OpraHaMM M CHCTEMaMH OPraHOB Y PAaCTCHHIA, )KMBOTHBIX U YEJIOBEKa; MEKIY dTanaMu oOMeHa
BEIIECTB; TAaMaMU KJIETOYHOTO LMKIA M JKU3HCHHBIX IMKIOB OPraHH3MOB; 3TamaMu 3MOPHOHAIBHOTO
Pa3BUTHS; TEHOTHIIOM B (DEHOTUIIOM, ()EHOTHIIOM M (PaKTOpaMH Cpellbl OOUTAHUS; MPOLIECCAMU 3BOJTIOIINHY;
JIBIDKYLIMMH CHJIAMH @HTPOIIOTeHe3a; KOMIIOHEHTAMH PA3JIMIHBIX 3KOCHCTEM ¥ MPUCHOCOOICHHIMU K HUM

OpraHU3MOB

YMeHue BBIICIATh CYIIECTBEHHBIC TPH3HAKH:

CTPOCHHS BHUPYCOB, KIICTOK IPOKAPHOT M 3YKApHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHH3MOB,
BUJIOB, OMOTCOLCHO30B, JKOCHCTEM H OHOC(EpBl; CTPOCHHS OPraHOB M CHCTEM OpraHOB PACTEHUH,
JKHBOTHBIX, 4YEJOBEKA; MPOIECCOB IKU3HEACATEIFHOCTH, IPOTEKAIONMX B OpraHM3Max pPAacTeHUH,
JKMBOTHBIX M YENIOBEKa; OMOJOTMYECKHX MpOIEeccOoB: oOMeHa BemiecTB (MeTabonu3Mm), MHpOpMaLuu |

MPEBPAILCHUS] SHEPTUH, OPOXKEHHUS, aBTOTPOPHOTO M reTepoTPO(HOro TUIOB MUTAHHA, (HOTOCHHTE3A H
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XEMOCHHTE3a, MHTO3a, Meifo3a, raMeroreHesa, SMOpHOTeHe3a, OCT3MOPHOHAIBHOTO —Pa3BUTHS,
Pa3MHOXKCHHMS, HMHIMBHIYaJbHOTO pPAa3BUTUs OpraHu3Ma (OHTOTrEHe3a), B3aHMOJCHCTBHSA TI'CHOB,
rereposuca; AEHCTBUH HMCKYyCCTBEHHOrOo OTOOpa, CTaOMIM3MPYIOLIEro, ABHXKYLIEO U pa3pbIBAIOILErO
€CTECTBEHHOT0 0TOOpA; a/UIOMAaTPHIECKOr0 M CHMIIATPHIECKOrO BHI000PAa30BaHMS; BIMSIHUS JBIKYIIIX
CHJI DBONIONIMM Ha TeHO(OHJA MOMyISIMH; INPUCIOCOOICHHOCTH OpraHM3MOB K cpele OOHMTaHHS,

YepeaoBaHUs HaHpﬁBHeHI/Iﬁ OBOJIIOIUH; KPYT'OBOPOTA BEIIECTB U ITIOTOKA DHEPTUU B DKOCUCTEMAX

ChopMHPOBAaHHOCTh yMEHHS BBIACISITH CYLICCTBCHHBIC MPH3HAKH BHPYCOB, KIETOK IIPOKAPHOT U
9YKapHOT; OJHOKJIETOYHBIX M MHOTOKJIECTOYHBIX OPraHM3MOB, BH/OB, OHOICOLEHO30B M OIKOCHCTEM;
0COOCHHOCTH TIPOLIECCOB OOMEHa BEIIECTB M IPEBPALICHUs] OJHEPruH B KIeTKe, (oTocuHTE3a,
IUIACTHYECKOTO M SHEPreTHYeCKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIIOOTBOPEHUS], Pa3BUTHS U
Pa3MHOXEHUsl, WHJMBUAYaJbHOIO pa3BUTUS OpraHu3Ma (OHTOreHesa), OOpbObI 32 CyIECTBOBAHHUE,
€CTECTBEHHOr0 0TOO0pa, BUI000pa30BaHMs, IPUCIIOCOOICHHOCTH OPraHU3MOB K Cpefie OOUTAHHS, BIMSHUSL
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX M3MCHEHHII B 9KOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa

BEIIECTB M NPEBPAIICHUS YJHEPTUHU B Ouochepe

‘YMeHue ucIoib30BaTh COOTBETCTBYIOIINE apTryMEHTHI, GI/IOJ'IOTI/[‘ICCKYIO TEPMHUHOJIOTHUIO U CUMBOJIUKY JJIA
JI0Ka3aTeIbCTBa POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX TPYIIII; B3aMMOCBIA3H OPraHU3MOB U
Cpeabl O6PITaHI/I51; €AUHCTBA YEJIOBEYECKUX pac; HeO6XOI[I/IMOCTI/I 310pOBOTO 06]:)21321 JKU3HH, COXpAaHCHUA

Pa3HO00pa3us BUIOB U DKOCHCTEM KaK yCIIOBHS COCYILECTBOBAHMS MPHPOJIbI U YEJIOBEYECTBA

VYMeHHe KpUTHYECKH OLEHHBATh MH(OPMALMIO OHOJIIOTHYECKOrO COJCp)KaHHS; HHTEPIPETHPOBATh
JTUYECKHE AaCMeKThl COBPEMEHHBIX MCCIENOBAaHUH B OMONOrMH, MeIHULHHE, OHOTEXHOJIOIUH;
paccMaTpUBaTh III00AIbHbIC KOIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, QOPMUPOBATH MO OTHOLICHHIO K

HUM COOCTBEHHYIO NO3HUIIMIO
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MNEPEYEHDB 3JIEMEHTOB COJEPXAHNS, IPOBEPSIEMBIX HA EI'S 10 BUOJIOI'UN

Kon

IIpoBepsieMblii 3J1eMEHT coaepKAHUS

Buonorus kak Hayka. JKuUBbIe CUCTEMBI U UX U3y4YEHHE

11

1.2

CoBpeMeHHasi OMONOTHs — KOMIUIEKCHAs Hayka. buonorndyeckue Hayku M u3ydaembie UMH HpoOiieMbl. OyHaMEHTAIbHBIC,
MPUKIIAJHbIE H IOMCKOBbIE HAYYHbIE UCCIIEJOBAHHS B OUOJIOTUH.

3HaueHne OHONOrMU B (hOPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAy4HOH KapTWHBI Mupa. IIpodeccun, cszaHHBIE C
Ouonorueld. 3HadeHHe OHONOTMM B IIPAKTUYECKOH JEATEIBHOCTH UelIOBEKa: MeEIUIMHE, CEeIbCKOM XO3SHCTBE,

TIPOMBIIIIJIEHHOCTH, OXpaHe IIPUPOIBI

JXuBble CHCTEeMBI KaK NpeAMeT u3ydeHus Ouonoruu. CBOHCTBA JKMBBIX CHCTEM: €AMHCTBO XHMHUYECKOTO COCTaBa,
JIICKPETHOCTh U IIEJIOCTHOCTb, CJIOXKHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTaHU3AIWs,
CaMOBOCIIPOU3BEICHHE, Pa3APaXKUMOCTh, U3MEHIUBOCTD, POCT H Pa3BUTHUE.

YPOBHU OpraHU3aIMK )KUBBIX CUCTEM: MOJIEKYJISIPHbIH, KIE€TOYHbIH, TKAHEBbIH, OPraHU3MEHHBIH, MOITYJIAHOHHO-BUIOBOM,
9KOCHCTeMHBIH (OHoreoneHoTHuecKuii), OnoctepHsii. IIpomeccsl, mpoucxomsiue B IKUBBIX cHCTeMaX. OCHOBHbBIC

HPU3HAKK >KMBOTO. JKHU3HB Kak (hopMa CyIECTBOBAHUS MAaTEPUH

13

Mertonsl Ouosornyeckoi Hayku. HabmroneHue, M3MepeHHe, dKCIIEPHMEHT, cHCTeMaTrH3alms, meraaHanu3. [loHsTue o
3aBUCHMOM M HE3aBUCHMOM nepeMeHHOHW. IlmaHupoBaHue sKcrepumeHTta. IloctaHoBka M mpoBepka runote3. Hynesas
runore3a. [ToHsTHE BBHIOOPKM M €€ JOCTOBEPHOCTh. Pa30poc B Ouojormueckux JAaHHbIX. OIGHKA JOCTOBEPHOCTH

TIOJTYUYCHHBIX PE3YJIbTaTOB. HpI/I‘II/IHbI HUCKAXCHUSA PE3YJIbTATOB OKCIIEPUMEHTA. TToHsITHE CTATUCTUIECKOTO TECTA

Kiterka kak GHOIOrHYecKas CHcTeMa
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2.2

Kierka — cTpykTypHO-(QYHKIMOHATbHAST SAMHUIA JKHBOrO. McTopust OTKpbiTHs KieTki. Paboter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIann, M. llIneiinen, P. Bupxos). OCHOBHEIE ITOJIO’KEHHSI COBPEMEHHOH KICTOYHOI TEOPUH.
MeTob! MOJEKYIJISIPHON M KIIETOYHON OMOJIOTHI: MHKPOCKOIIHS, XpoMaTorpadus, 21eKTpodope3, MeTol MEUeHBIX aTOMOB,

nmudpepeHanbHoe NeHTPH(YTHPOBAHKE, KYIbTUBHPOBAHUE KIICTOK

Xumudecknii cocTaB KIETKH. Makpo-, MEKpPO- M yIbTPaMHKPOdJIEMEHTs. Boja m eé ponb Kak pacTBOPHTENS, pearcHra,
y4acTHe B CTPYKTYPHPOBAaHMH KIIETKHU, TEIUIOPETy I, MUHepalbHble BEIECTBA KICTKH, UX OHoornyeckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Buonornueckue nonumepsl. benku. AMHUHOKHMCIOTHBIH coctaB OenkoB. CTpyKTypbl OenkoBoil Moseky:ibl. IlepBuunas
CTpyKTypa Oeska, MenTuaHas cBi3b. BropuuHas, TpeTu4Has, YeTBEpTHYHAs CTPYKTYpbl. JleHaTyparus. CBoWcTBa OENKOB.
Knaccudukauus 6enkos. buonornueckne QyHKIMNA OSIKOB.

VraeBoasl. MoHOcaxapuibl, AWcCaxapHibl, OJIMTOCAXapUIbl M monmcaxapuasl. OOmui TiaH cTpoeHHs U (HU3HKO-
XMMHIYECKUE CBOWCTBA yriaeBosioB. bronornueckre GyHKINH yTrIeBOI0B.

Junugsr. TuppodunbHo-ruapodobHble cBoficTBa. Knaccudukaums mummupoB. Tpurmunepunst, ¢ocdonumuasi, Bocky,
crepousl. buonornueckue gynkuun nunuaos. OOmue cBOMCTBA OMOJOTHYECKHX MEMOpaH — TEKy4ecThb, CIIOCOOHOCTh K
€aM03aMBIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JIHK n PHK. Crpoenne HykneMmHOBBIX KucIOT. Hykmeotuasl. IIpuHIMI KOMIIIEMEHTapHOCTH.
IMpaBuio Yapradpda. Crpykrypa IHK — nBoitnas cimpans. MectoHaxoxaeHue n 6uonorndeckue ¢ynxmnmn JTHK. Bunst
PHK. ®yuxiuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruuyeckue cBsizu B Moiekyne AT®. buonornyeckue ¢ynkuuun ATO.
BoccranoBieHHbIe TIepeHOCUUKH, UX (YHKIMU B KieTke. CekBenupoBanue JJHK.

CrpykTypHas OHonorusi: OMOXMMHYECKHE M OMO(U3MYECKHE HCCIIEOBAaHHUS COCTaBa U MPOCTPAHCTBEHHOH CTPYKTYpPbI

OHOMOIIEKYT

2.3

Tumsl KJIETOK: 9yKapHOTHYECKas U pokaproTnyeckas. CTpyKTypHO-(QYHKIIMOHAIBHBIE 00pa30BaHUS KICTKH.

Crpoenne npokapuoTHdeckoit knerkn. Kierounas crenka Gakrtepmii u apxeil. OcoOEHHOCTH CTpOeHHUs TeTepoTpodHOi 1
aBTOTPO(MHOH MPOKAPHOTHYECKNX KIIETOK. MeCTO 1 ok MPOKAapHOT B OMOIIEHO3aX.

Crpoenne n (yHKIMOHMpPOBAaHWE SyKapHOTHYecKOH KieTku. Ilmasmarmueckas memOpana (miasmanemma). CtpykTypa
I1a3MaTuueckoil memOpanbl. TpaHCHOpT BeIIECTB 4Yepe3 IUIa3MaTHUeCKyro MeMOpaHy: mnaccuBHbId (muddysums,
obneruénnas nuddysus), akTHBHBIN (MIEPBUYHBIN 1 BTOPHYHBIA aKTHBHBIN TpaHcnopT). [lomynpoHuiiaeMocTs MEMOpaHBI.
Pabota HaTpuii-KaqMeBOro Hacoca. DHIOIMTO3: MHHOLMTO3, (aronuros. Dk3ouuto3. Kierounas crenka. CTpykTypa u
(YHKIMY KJIETOYHOH CTEHKH PacTeHHH, TpHOoB.

Iuromnasma. LluTto3oms. Llurockener. [IBmwkenne nurormnasmbl. OpraHouasl KieTkd. OmHOMeMOpaHHBIE OPTaHOHIBI
KieTku: sHpomazMarmdeckas cetb (DIIC), ammapar ['ombmku, JH30COMEI, MX CTpOeHHE M (QyHKIMH. B3anmocsssb
OTHOMEMOpPaHHBIX OpPraHouAOB KieTKH. CTpoeHHe IpaHyspHOTO peTHkyinyma. CHHTE3 pacTBOpHMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nmagkuii (arpaHyisipHbId) SHIOIUIA3MaTHYeCKuil petukyinyMm. CekperopHas (YHKIMS anmapara

Tonpmxu. Tpancnopt BemiecTs B kieTke. Bakyonu pacturensHbix kietok. Kierounstii cok. Typrop.
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IToryaBTOHOMHBIE OPTAHOM/IBI KJICTKH: MHTOXOH/IPHH, TIACTU/IBL.

Crpoenne u GyHKIMH MUTOXOHApHIT n muiacTui. [lepBUYHbIE, BTOPUYHBIC M CIIOKHBIC IUIACTHIBI (POTOCHHTE3UPYIOMINX
3YKapuoT. XJIOPOILIACTbI, XPOMOILIACTI, JISHKOIIACTHI BBICIIUX PACTCHUH.

HememOpannble opranouasl kietkun CrTpoeHne H  (QyHKIMM HEMEMOpaHHBIX OPTaHOMAOB KIETKH. PHOOCOMBI.
MuxkpodunamenTsl. MpmedHsle ki1eTkd. Mukporpyoouku. Kiierounsnii nentp. CTpoeHHe U ABIDKEHHE KIYTHKOB U PECHUYCK.
MukpoTpyOOUKH HUTOIIIA3MEL LleHTpHOIISs.

Slnpo. Obonouka siapa, XpOMATHH, KapHOILIa3Ma, SAPBILKH, X CTpoeHHe U (QYHKUMH. SInepHbIil OeNKOBBIA MaTpHKC.
ITpocTpaHCTBEHHOE PACIIONOXEHHUE XPOMOCOM B MHTep(da3HOM sape. Besku xpoMariHa — THCTOHBIL.

Knerounsle Bintouenusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3yKapuOT (PaCTUTENBHOM, )KUBOTHOM, IpUOHOI)

2.4

2.5

2.6

AcCUMIITALMS M AUCCUMIIALMS — JIBE CTOPOHBI MeTabosu3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBIA U reTepoTpOdHBIiL.
VYuactre kuciopoja B 0OMEHHBIX Ipolieccax. JHepreTuueckoe obecreyeHune Kietku: mnpespanieane ATO B 0OMEHHBIX
nporeccaXx. PepMEHTATUBHBINA XapakKTep pPeakIHil KJIeTouHoro Mmeradonmima. DepMEeHTHI, MX CTpOEHHE, CBOICTBA H
MexanusM fefictBus. KodepmeHtel. OTanmuust (GepMEHTOB OT HEOPTaHMYESCKUX KaTalU3aTOpOB. benKku-akTHBAaTOPH U
0eNKU-UHIHOUTOPEL. 3aBHCHMOCTB CKOPOCTU (DePMEHTATHBHEIX PEAKIHil OT Pa3IUIHEIX (haKTOPOB.

IlepBuuHbIi CHHTE3 OpraHUYECKUX BewlecTB B kierke. dorocuHTe3. Ponp xmoporacToB B mpouecce (pOTOCHHTE3a.
CaeroBast 1 TeMHOBast (a3bl. [IponykTuBHOCTD GoToCHHTEe3a. BiunsiHue pa3nuyuHbIx (HakTOpOB HA CKOPOCTH (HOTOCHHTE3A.
3naueHne GoTocuHTe3a.

XemocuHTe3. PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQUIUpYIOIIME  OaKTepuH, JKene3o0aKTepuu,
cepobaKTepHy, BOXOPOJHbIC OaKTepu. 3HAYeHHE XEMOCHHTE3a.

AHadpoOHBIe OpraHu3Mbl. Bunel Opokenus. IIpomykTel OpOKeHHMS M WX HCIIOIb30BaHHE YENIOBEKOM. AHadpOOHBIE
MHUKPOOPIaHU3MBbI KaK 00bEKThI OMOTEXHOJIOTHU U BO30YyAUTENN OOIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerndeckoro obmeHa. IloaroroBurenbHbld 3Tam. [Nukonan3 — OECKUCIOPOAHOE
PACILEIICHHE TTTIOKO3BL.

Buonornueckoe OKHCICHWE, WM KJIETOYHOE AbIXxaHWe. Poyib MUTOXOHApHiT B mpomeccax OHOJIOTHYECKOTO OKHCIEHHS.
Huxnnueckue peakuuu. OkucnurenbHoe (ochopunuposanue. [IpermMyinecTBa a3poOHOro MyTH 0OMEHa BELISCTB Mepex

aHa’pOOHBIM. DPHEKTUBHOCTH IHEPIETHUECKOTr0 0OMeHa

Peakiun MatpudHOro cCHHTe3a. [IpHHINI KOMIUIEMEHTApHOCTH B pEakIWsAX MAaTPHYHOTO CHHTe3a. Peammsarnus
HacJIeICTBeHHOW HHpopMarmu. ['eHeTHyeckuii kox, ero coiictBa. Tpanckpurmus — Matpuanbiid cuaTe3 PHK. ITpuammns
TPaHCKPUIIIMK: KOMIIEMEHTAPHOCTh, aHTHIIAPAJUICNBHOCTh, ACUMMETPUYHOCTh. TpaHCisius U e€ dTambl. YuacTue
TpancnopTHeix PHK B GnocunTese Genka. YcnoBusi OGuocuHresa Oenka. KopupoBanue amunokucnor. Ponab pubocom B
6uocHHTe3e OelnKa.

OpraHu3aiys TeHoMa y HPOKapHOT M JYKApUOT. Peryisims akTHBHOCTH T€HOB y HpokapuoT. I'mmoresza omepoHna (O.
XKako0, XK. Mano). Perymsimus oOMeHHBIX IporieccoB B KieTke. KiteTouHsIid romeocras.

Bupycsl — HeksleTouHbIe (pOPMBI JKH3HH H 00JIMraTHEIE Mapa3uThl. CTPOEHHE MPOCTHIX M CIOKHBIX BHPYCOB, PETPOBUPYCOB,
Gakteproaros.

BupycHbie 3a60eBaHus 4en0BeKa, KUBOTHBIX, pacteruil. CIINI, COVID-19, counanbibie 1 MEHIIMHCKUE TIPOOIEMbI

Kirerounslit uki, ero mepuoast u peryssius. Marepdasa n MuTo3. OcOOSHHOCTH IIPOLIECCOB, IPOTEKAIOIINX B HHTEpdase.
ToaroToBka kieTKH K pAeneHuto. IlpecuHTeTHYeCKMH (IIOCTMHTOTHYECKHH), CHHTETUYECKMH W MOCTCHHTETHYECKUI
(IIPEMUTOTHYECKHA) TIEPHO/IBI HHTEP(hA3bL.

Marpuunsiii cunre3 JJHK — perumkauus. [punnuner permkamuu JJHK: kommieMeHTapHOCTb, MOTYKOHCEPBATHBHBII
CUHTE3, aHTUnapauenbHocTb. MexanusMm pemukanuun  JIHK. Xpomocomsl. Crtpoenue xpomocoM. Tenomepsl u
TenoMepasa. XpoMOCOMHBIH Ha0Op KIETKH — KapHOTHIL. J{NIITOMAHBIA U raluIONIHEIH HaOOpEl XpoMocoM. I"oMoornyHbre
XpoMOCOMBI. [10/10BBIE XPOMOCOMBL.

Jenenue xnetkd — Muto3. CTaguu MUTO3a U NPOHCXOMAIINE B HUX Hporecchl. Tumbl Muto3a. Kapuokunes 1 IUTOKHHE3.
Buonoruueckoe 3HadeHHe MHUTO3a. Perymsinus MUTOTHYECKOro IUKIA KiIeTKH. IIporpammupyemas kileTouHas rubens —
aronTo3.

chHKLII/IOHaJ'IBHaH TCHOMHKa

OpranusM Kak GHONOrHYecKas CHcTeMa

31

OnHOKIIETOUHbIE, KOJTOHHAIbHbIE, MHOTOKIETOYHbIC OPTAHH3MBI I MHOTOTKAHEBBIE OPTaHU3MBIL.

DopMEI pa3MHOXKEHHUSI OpTaHW3MOB: Oecriooe (BKJIIOYAsh BEreTaTHBHOE) M I0J0BOC. BHabl Gecronoro pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYILILUS, pparMeHTanus, KIOHUPOBAHHE.

ITonoBoe pa3mHoxeHue. Ilonosble kieTkw, wiau ramersl. Meio3. Cragun meifo3a. IloBeneHue xpomocoMm B Meiose.
Kpoccunrosep. buonormueckuii cmbicn Meifoza ¥ MOJNOBOTO mporecca. Melo3 M ero MecTo B JKM3HEHHOM IIUKIIE
OpraHU3MOB.

[Mpen3aponsimeBoe pazBuTHE. ['ameTorenes y >kuBOTHBIX. [lonoBsie skene3bl. OOpa3oBaHHE U Pa3BHTHE MOJNOBBIX KICTOK.
Cnepmarorenes u oorene3. CTpoeHHE IOJNOBBIX KiIeTOK. OIUIONOTBOpPEHHE M 3MOPHOHAIBHOE Pa3BUTHE J>KMBOTHEIX.

Crioco0bl OIUTIOAOTBOPEHUS: HAPYKHOE, BHYTPECHHEC. HapTeHoreHes.
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3.2

VHpuBuyansHOe pa3BUTHE OpraHu3MoB (OHTOreHes). Ctaguy IMOpHOreHe3a )KMBOTHBIX (Ha IpUMepe JSryIkH). Jpobnenue.
Tunbsl gpobnenus. OcobeHHOCTH APOONCHNS MIICKONHUTAIOMMX. 3apOABIIIEBbIC JINCTKH (TacTPyJIAIus). 3aKiIagKa OpraHoB M
TKaHEH M3 3apOJIbILIEBbIX JIMCTKOB. B3auMHOe BIIMAHHME 4YacTel pa3BUBAIOILEIOCS 3apojplilia (IMOpPHUOHAIBHAS MHIYKLMA).
3akiajka IUTaHa CTPOEHHUS JKHBOTHOTO KaK pe3ylbTaT HepapXUUeCKUX B3aUMOJCHCTBUN I'eHOB. BiusiHue Ha sMOpHOHANIBHOE
Pa3BHUTHE PA3IMYHBIX (JaKTOPOB OKPYKAOIICH CPEIBL.

Poct u pa3ButHe XHBOTHBIX. [locToMOproHansHbI epuos. [Ipsmoe 1 HempsimMoe pasButhe. Pa3Butne ¢ MeTaMopdo3oM y
0ECIIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bBuojiormueckoe 3Ha4YeHHE IPSIMOrO M HENPSIMOTO pasBUTHA, HUX
pacrpocTpaHeHue B HpHpoAe. THIbl pocTa >KMBOTHBIX. DakTOpbl PEryisiluu pocTa >KMBOTHBIX M ueioBeka. Craauu
OCTIMOPUOHATIEHOTO Pa3BUTHS y JKUBOTHBIX U 4esioBeKa. [Ieprosbl OHTOreHe3a yesoBeKa.

Pa3MmHOXeHHE U pa3BuTUE pacTeHuil. ['amerodut n ciopodur. Meiio3 B KU3HEHHOM IHKIe pacTeHHid. OOpa3oBaHue CIIOp
B mpomecce Meiio3a. 'amerorenes y pacrenmil. OIIOJOTBOpPEHHE M Pa3BUTHE DPACTHTENBHBIX OpraHM3MOB. J[BoifHOe
OIUIOZOTBOPEHHE Y IBETKOBBIX pacTeHHi. OOpa3oBaHHE U pa3BUTHE CEMEHH. MeXaHH3MBI PeryIIUM OHTOTCHE3a Y

pacTeHU U KUBOTHBIX

HVcTopust CTaHOBJICHUS! M Pa3BUTHUS TCHETHKH Kak Haykd. OCHOBHBIC TCHETHYECKHE TOHATHS M CUMBOJBI. [ OMOJIOTHYHBIE
XPOMOCOMBI, aJUIEJbHBIE T'€Hbl, AJIbTEPHATHBHBIC INPHU3HAKM, IOMUHAHTHBIA M PELIECCUBHbIA NPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, YHUCTasi JIUHUS, THOPUABL, TeHOTHI, (eHoTurn. OCHOBHBIE METOIbl TE€HETHUKH: THOPHIOIOTHYCCKH,

LUTOJIOTNYECKUH, MOJIEKYJISIPHO-T€HETUUECKUI

3.3

3.4

3.5

Monorubpuanoe ckpenbanue. [1epsbiit 3akon MeHzens — 3aK0H erMH000pa3us rudpuioB nepBoro nokonexus. [Ipasuio
JIOMUHUpOBaHMA. BTopoii 3akoH MeHzens — 3aKOH paclieIieHus Ipu3HakoB. Lluronornueckne 0CHOBBI MOHOTHOPHHOTO
ckpenuBanus. ['Umoresa YMCTOTHI raMerT.

Ananusupymoniee ckpeliuBanue. [IpoMexyTOUHbI XapakTep HacleJOBaHUs. PaciuernieHHe MpU3HAKOB HPH HEIOJHOM
JIOMHHUPOBaHHH.

JurunOpunHoe ckpeumBanue. Tperuit 3akon MeHiens — 3aKOH He3aBUCHMOro HacjeoBaHus Npu3HakoB. L{utonornueckue
OCHOBBI AUTHOPHIHOTO CKPEIINBAHHUSL.

CuemnsieHHoe Hacienoanue npusHakoB. Padotel T. Moprana. CuerieHHOe HaclielOBaHUE TeHOB, HapyLICHHE CLCIUICHUS
MEX1y FeHaMU. XpOMOCOMHasi TEOpHs HAaCJIeICTBEHHOCTH.

T'eneruka mona. XpOMOCOMHBIN MEXaHHM3M OIPENCNICHUS 1MoJia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIH
rereporaMeTHblil no. ['eHeTHuecKas CTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBaHue NprU3HAKOB, CIETUICHHBIX C MOJIOM.
lenotun kak wnenoctHas cucrema. IlnedoTpornusi — MHOXKECTBEHHOE AEHCTBUE TreHa. MHOKECTBEHHBIH alUIeNH3M.

B3aumopeiicTBre HeaJuleNbHbIX reHoB. KomiuiemenTapHocTh. Jnuctas. [lonumepus

BsaumozeiictBue TeHOTMNAa W cpefbl npu  (GopMupoBaHuHM (eHoTHIa. VI3MEHYMBOCTH TIpU3HAKOB. KadecTBeHHbIE |
KOJIMYECTBEHHbIE NPU3HAKU. BUJIbl M3MEHYMBOCTH: HEHACIIEICTBEHHAS M HACIICICTBEHHASI.

MomuibuKalioHHasT W3MEHYHBOCTh. Ponb cpefsl B (OPMHUPOBAHUHM MOMU(HKAIMOHHON H3MeHurBOCTH. Hopma peakimu
npu3HaKa. Bapuarmonsslit ps v BapuatrionHas kpusast (B. Horanncen). ColicTBa MOU(UKAIMOHHOW W3MEHYMBOCTH.
T'enotrrmueckass W3MeHIMBOCTh. (CBOKMCTBA TCHOTUIMYECKONW W3MEHYMBOCTH. BUWIBI TEHOTUIIMYECKOW W3MEHUYHBOCTH:
KOMOVHATHBHAsI, MyTallHOHHAsL.

KomOnHaTHBHAs H3MEHIMBOCTE. Melio3 U II0I0BOI IporiecCc — OCHOBA KOMOMHATHBHOM M3MEHYHMBOCTH. PO KOMOMHATUBHOI
M3MEHYMBOCTH B CO3/IAHUH T€HETUYECKOTO pa3HOO0pasysi B MpeIeNax OJHOrO BUJA.

MyTaioHHasi ©3MEHYMBOCTb. BUIbl MyTalmii: TeHHbIE, XPOMOCOMHBIE, FeHOMHBIE. CIIOHTAHHBIE U UHIYIIMPOBAHHBIE MyTalHH.
SInepHble ¥ IUTOIUIA3MaTHUECKKE MyTali. COMaTHYECKHE U TTOJI0BbIE MyTalliHy. [IpHYnHBI BOSHUKHOBEHUS MyTalluid. MyTareHsl
U MX BIMSHME Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTALIOHHOIO Mpolecca. 3aKOH FOMOJIOTMYECKHX PSIJIOB B HACIIEJCTBEHHOM

U3MCHYHUBOCTH (HI/I BaBI/UIOB). BHGS{I[CpHaH U3MEHYHUBOCTH U HACJICACTBCHHOCTh

Kapuorun dvenoseka. MexayHapoJHass NpOrpaMMma HCCIEAOBAHHMsS T€HOMa 4YelIoBeKa. MeTO/bl W3Y4eHHs TI'€HETHUKH
YelnoBeKa: T'eHEAIOTHYECKUH, ONM3HEOBBIH, NUTOICHETHYECKUH, IIOMYISIHOHHO-CTATHCTUISCKUH, MOJEKYIsIpHO-
reHetnueckuil. COBpeMEHHOE ONpEJIENICHUE TeHOTUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTHITUPOBAHHUE, B TOM YUCIIE
¢ nomornpto [M[P-ananu3a. HacnenctBenHble 3a0oneBaHUS 4elOBEKa. ['@HHbIE M XPOMOCOMHBIE OOJIE3HHM 4YeJoBeKa.
Bone3nu ¢ HacnenCTBEHHOW MPEAPACIIONOKEHHOCThIO. 3HAYEHWE MEAMIMHCKON TeHETHKH B MPEJOTBPAICHUU W JICYEHHU

TeHeTHYECKHX 3a00sieBanuii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTHKanus U cenekiysl. 3apoKIeHHe CeNeKIMu 1 aoMecTukarmu. Yuenne H.V. BaBuioBa o 1ieHTpax MpOMCXOXKACHUS H
MHOro00pasus KyJIbTypHBIX pacTeHUH. Ponb celekuuy B CO3IaHMH COPTOB PAacTeHM M MOpOA KMBOTHBIX. CopT, moposa,
mTamMM. 3aKOH TOMOJIOTHYECKHMX PSAIOB B Hacle[CTBEHHOH u3MeHunBocTH H.M. BaBuiosa, ero 3HaueHue misl CeNeKIMOHHON
PpaloTEL

Merozbl ceneKIMOHHON paboThl. MIcKyccTBEeHHBIN OTOOp: MAcCOBBIH M HMHIMBHAYalbHBIH. DTarmbl KOMOMHAIIMOHHOM
cenekiuy. VcrpITanue Ipou3BoauTeNeH Mo HOToMCTBY. OTOOp IO TeHOTHITY C IOMOIIBIO OLEHKU (hEHOTHUIIA IIOTOMCTBA U
0TOOp 10 reHOTHITY ¢ moMoIkio aHamu3a JJHK.

HcKycCTBEHHBIN MyTareHe3 Kak METOJ| CENEKIIMOHHON paOoThl. PanualiioHHbI 1 XUMUYECKHH MyTareHe3 Kak MCTOYHHK

MyTaI.IPII)‘I Y KyJIbTYPHBIX q)OpM OpraHu3MOB. Hcnosnap3oBaHNE TEHOMHOTO PpEeAaKTUPOBaHUA U METOI0B peKOMGI/IHaHTHBIX
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JIHK 115t nosmy4eHus MCXOHOTO MaTepHaa JUlsl CEeNICKIUH.
INomydenne nomumionnoB. BHyTpuBuioBas rubpumsarys. bimskopoicTBeHHOE CKpelyBaHie, Wi MHOpuMHT. HeponctenHoe
CKpeLIMBaHue, Wi ayropuauHr. ['ereposuc u ero npuumsbL Mcnonb3oBanue rereposnca B cenekiyy. OTaanéHHas THOpUM3aLys.

TIpeononenre GecIuIoNus MeKXBHIOBBIX THOPUIIOB. JIOCTIDKEHNS CENEKIIMN PACTEHHIT 1 YKHUBOTHBIX

3.7

OOBEKTBI, HCIIOIb3yeMbIE B OMOTEXHOJIOTHH, — KJICTOYHbIC U TKAHEBBIC KYJIbTYPbI, MUKPOOPTaHU3MBI, X XapaKTEPUCTHUKA.
TpamuuoHHast OHOTEXHOIOTUS: XJIeOONeUeH e, TOTydeHHe KICIOMOJIOUHBIX IIPOAYKTOB, BUHOAEIHE. MHKPOOUOIOTHIeCKHI
cuHTe3. OOBEKTHI MHKPOOUOIOTHYECKUX TexXHONOTHH. [Ipom3BoacTBO Oenka, aMHHOKHCIOT M BUTAMHHOB. VIcKyccTBeHHOE
OILIOIOTBOpPEHHE. PEKOHCTPYKIIHS SHIIEKIETOK M KIIOHUPOBAHKE )KHBOTHBIX. METO/ TpaHCIUIAaHTAINH SIEp KIICTOK.

XpoMOocOMHass M TeHHas WHKeHepus. VICKycCTBEHHbI CHUHTE3 Ie€Ha U KOHCTpyMpoBaHue pexomOuHaHTHBIX JIHK.
JloCTIDKEHHST M TIEPCIIEKTUBBI XPOMOCOMHOH M T€HHOW HIdKeHepud. MenuimHckue OuorexHoiorud. Vcnonb3oBaHue

CTBOJIOBBIX KJIETOK

4.1

4.2

43

45

4.6

Cucrema 1 MHOrooOpasie OpraHnyeckoro Mupa

Buonornueckoe pasHooOpasue oprann3moB. CoBpeMeHHasl CHCTEMa OpraHuyeckoro mupa. [IpuHUUNBl KiIaccHpHKALUH
oprann3MoB. OCHOBHbIE CHCTEMATHYECKHE IPYIIITbI OPraHH3MOB.

OCOOEHHOCTH CTPOEHHUS M KHU3HEIESATEIIbHOCTH OJIHOKJIETOUHBIX OPraHW3MOB. bakrepuu, apxeu, OJHOKIETOUYHbIE IPUOBI,
OJHOKJIETOYHBIC BOJOPOCIH, APYrHe NMPOTUCTHL. KonoHHWaNbHBIC OpraHu3MBI. [IBI)KCHHE ONHOKJICTOYHBIX OPraHH3MOB:
amMé0ouHOe, JKI'yTHKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OPTraHM3MOB. Pa3apakmMocTb y OJHOKIETOYHBIX

OpraHu3MoB. TaKCHChI

MHoOroKJIeTouHbIe pacTeHUs. B3auMOCBs3b 4acTeil MHOTOKJIETOYHOTO OpraHm3Ma. TKaHW, OpraHbl M CHCTEMBI OpraHOB
MHOTOKJIETOYHOT0 opranu3ma. OpraHu3M Kak enuHoe Ienoe. TkaHu pacTeHuid. THIIBI pPacTUTENbHBIX TKaHEH:
oOpa3oBaTesibHas, IIOKPOBHAs, IPOBOASAIIAs, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpPOCHHUS, QYHKUUI U

PacIIOIoKEeHUs TKaHel B OpraHax pacTeHuit

BereraTtuBHBIE ¥ T€HEPAaTUBHBIC OpraHbl pacTeHHH. OyHKIMN OpraHoOB M cucTeM opraHoB. Kapkac pactenuii. J[BrkeHue
MHOTOKJICTOUHBIX PACTEHUH: TPONMH3MBI M HAacTHHU. lloriomieHue BOJbI, YIVIEKHCIOTO Ta3a H MUHEPAJIbHBIX BEILECTB
pactenusimu. [pixanue pactenuid. Juddys3us razoB depe3 MOBEPXHOCTh KIETKH. TPaHCHOPTHBIE CHCTEMBI PACTCHHIA.
Boinenenue y pacrenuil. 3amura y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa NacCUBHOW M XMMHYECKON 3aILUThI.
DOUTOHIUIBL.

Pa3paxuMOCTh M PeryJisiius y OpraHM3MOB. Pa3npakMMOCTh M PEryisius y MHOTOKJIETOYHBIX pacTeHmil. PocToBble

BCIIECTBA U UX 3HAYCHUC

MHOroKJIeTO4HbIE KUBOTHbIE. B3auMOCBA3b yacTelf MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB
MHOTOKJIETOYHOTO opraHu3Ma. OpraHusM Kak eauHoe Ienoe. ['omeoctas. TkaHU )KMBOTHBIX U YeNIOBeKa. THIIBI )KUBOTHBIX
TKaHeH: dMuTeNHanbHasl, COeUHHUTENbHAS, MblIeyHas, HepBHas. OcoOeHHOCTH CTpoeHus, (QyHKIUH U PaCHOIOXKCHHS

TKaHeH B Opra”ax XMBOTHBIX U YCJIIOBEKA

Oprasbl U CHCTEMBI OPTaHOB JKMBOTHBIX. DyHKIMM OpraHoB W cucteM opraHoB. Omopa Tenma opraHm3moB. CKeneTsl
OJTHOKJIETOYHBIX M MHOTOKJIETOYHHIX KMBOTHBIX. Hapyxknbiii n BHyTpeHHMil ckeneT. CTpoeHHE M THUIIBI COETUHEHHUS
KOCTeH.

JIBuKeHne MHOTOKJIETOYHBIX KUBOTHBIX. IInuTanue sxuBOTHBIX. [InTaHNe MO3BOHOYHBIX KHUBOTHBIX. [IBIXaHHE KHBOTHBIX.
Koxnoe nprxanue. XKabepHoe 1 IEroyHOE JIbIXaHNUE.

JlpIxaHNe TI03BOHOYHBIX JKHBOTHBIX. OBOJIONMOHHOE YCIOXHEHHE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpIxaTenpHas cucTeMa denoBeka. MeXaHW3M BEHTHIAIMM JIETKHX y NTHI ¥ MIIEKONMHTAIomMX. TpaHCHoOpT BemecTs y
opranu3MoB. TpaHcHOPT BelecTB y JKMBOTHBIX. KpoBeHocHas cucTeMa u e€ opranbl. KpoBeHocHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX. Kpyru KpoBooOpamieHus. ODBONIONMOHHBIEC YCIOXKHEHHsS CTPOEHHMs KPOBEHOCHOH CHCTEMbI MO3BOHOYHBIX
KUBOTHBIX. Bhiienenne y oprannsmos. Beienernne y xuBoTHbIX. CokpaTHTenbHbIE Bakyonn. OpraHsl BeieneHus. CBssb
TOJIOCTH TeNla C KPOBEHOCHOH W BBIICIHUTENBHOH CHCTeMaMH. BbljeneHne y ITO3BOHOYHBIX JKMBOTHBIX. 3amura y
MHOTOKJIETOYHBIX KUBOTHBIX. [TOKPOBBI 1 MIX TIPOM3BOMIHEIE.

PasapaxuMocTh 1 PErynsIys y OpraHu3MoB. Pas3apakuMocTh y OJHOKJIETOUHBIX OpraHu3MoB. Takcuckl. PazapakumocTs u
PErynsnus y MHOTOKJIETOYHBIX pacTeHHiA. POCTOBBIE BelecTBa U UX 3HAUCHHME.

HepsHas cuctema M pedieKTOpHas PETYIAlNs y MHOTOKIETOYHBIX >KMBOTHBIX. HepBHas cucremMa W €€ OTAETEHI
DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHHS HEPBHOM CHCTEMBI Y )KHBOTHBIX.

Pa3paboTka anroputMoB W mporpamMM s 3(QEKTHBHOH (YHKIHOHAIBHON aHHOTAllMM TEHOMOB, TPAHCKPHIITOMOB,

TIPpOTEOMOB, MeTaboJIOMOB MHUKPOOPIraHU3MOB, paCTeHHﬁ, JKUBOTHBIX M YECJIOBEKa

OpFaHI/ISM YEJIOBCKaA U €10 3J0pOBBE

51

OpraHbl U CHCTEMBI OPraHoB YesioBeka. OTIeNbl TOJOBHOIO MO3ra II03BOHOYHBIX JKMUBOTHBIX. Pedexc n peduexropnas
nyra. besycnoBHble M ycioBHBIE peduiekchl. ['ymMopanbHast peryisiius ¥ SHIOKPHHHAs CHCTEMa JKMBOTHBIX M YEIOBEKa.
JKenesbl SHIOKPUHHONW CHUCTEMbI M UX TOpMOHBI. JlelicTBHe ropMOHOB. B3aMOCBS3b HEPBHOM M SHIOKPUHHOM CHCTEM.

T'unoranamo-runoduzapHas cuctema. Peduiexkc u pedaexropras ayra. besycioBHbie U yCIOBHBIE pedIeKCh
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5.2

3amura opranu3ma ot Oonesneil. IMMyHHas cuctema 4enoBeka. KiieTouHbIH U TyMOpaibHBI HMMYHHTET. BpoxxnéHHBII,
MPUOOPETEHHBIN creudHIecKuil NMMYHUTET. Teopust KIOHAIBHO-cenekTHBHOro nmmynurera (I1.0pmux, ®.M.BepHer,
C.ToneraBa). BocnanurenbHble OTBEThl OpraHuM3MOB. Poib BpOXIEHHOr0O HMMYHUTETa B Pa3sBUTHHM CHUCTEMHBIX

3aboseBaHni

53

KpoBeHnocHast cuctema 1 e€ opransl. Cep/iLe, KpOBEHOCHBIE cOcy bl 1 KpoBb. Kpyru kpoBooOpaienus. Pa6ota cepaua u eé

perymsus

54

Jbixanue denoBeka. ubdysus ra3oB yepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas cucTeMa uenoBeka. JlpixaTenbHast

MOBEPXHOCTb. Perysuus apixanus. JlpixarenbHble 00bEMbL

55

HmueBapnTeanaﬂ cucTeMa YECJIOBCKA. OTL[CJ'IM MMUIIEBAPUTEIBHOIO TpaKTa. HHLLlCBapHTCJ'IbeIC JKEJIC3BI.

BHyTpunonoctHoe ¥ BHyTPHKJIETOYHOE [THIIEBAPEHNE

5.6

5.7

6.1

IMokpoBsl u ux npousBoaHbie. Opransl BoiaeneHus. [loukn. Ctpoenne u QyHKIHOHHpoBaHUHe HedpoHa. DuibTpars,

CeKpeLrs 1 00paTHOe BcachIBAaHUE KaK MEXaHH3MBbI pabOThl OpraHoB BeiAeneHus. OOpa3oBaHHe MOYH Y YEIOBEKa
JIBmkeHne yesoBeKka: MpliedHas ciuctema. CKelneTHbIe MBILILBI U X padoTa. CTpOeHHE U THIIBI COSIMHEHUS KOCTEH
Teopust sBomouy. PazBurue xu3Hu Ha 3emiie

OpomonnonHas Teopus Y. Jlapsuna. IIpeanockuiku BOSHHKHOBEHHS! JapBUHU3MA. JKU3HB U HaydHas AeATENbHOCTh Y.
JapBuHa.

JIBrKyIIHe CHITBI 3BOJIOLMH BUIOB 110 Y. JlapBrHy (BBICOKAsi HHTEHCUBHOCTh Pa3MHOMKEHHSI OPraHU3MOB, HACIIEICTBEHHAs
HM3MEHYMBOCTb, 00pb0a 3a CyLIECTBOBAHUE, ECTECTBEHHbIH 1 UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunterndeckoil Teopuu sBormouun (CTD). HeitrpanbHast Teopus sBomonpn. CoBpeMEHHas SBOMIOLHOHHAS

Ouoorus. 3HaYEeHNe BOIIOMOHHON TEOPHH B (POPMUPOBAHUY €CTECTBEHHO-HAYIHOH KapTHHBI MHpa

6.2

IMomynAmus kak dneMeHTapHas eAuHuna sBoironuu. CoBpeMeHHBIE METOIbl OLEHKH TeHETHYECKOTO PasHOOoOpasus U
CTPYKTYphl nomyisiimii. M3MeHeHWe TreHOo(OHIa HONMYJALMH Kak »JJIEMEHTapHOe OJBOJIIOIHOHHOE SBIEHHE. 3aKOH
reHeTuueckoro pasHoBecus k. Xapau, B. BaitnOepra.

Onemenrapusie GaKTOPbI (IBIKYIINE CHJIbI) dBOMONKHE. MyTarmoHHbIl mporecc. KomOunaTuBHas n3MeH4nBOCTh. peiid
TEHOB — CJIy4YailHble HEHANPABJICHHBIC H3MEHEHHs 4acTOT amrenedl B momyminusx. Dddekt ocHoBaTens. Murparuu.
W3omnsiumst nonynsinuid: reorpaduyeckast (poCTpaHCTBEHHAs), OHosiornyeckas (pernpo yKTHBHA).

EcrecTBenHblii oTOOp — Hampapmsiomuii  (aktop oSBomonuH. DOpMBI  €CTECTBEHHOrO OTOOpa:  ABIDKYIIHIA,
CTaOWIM3NPYIONIHH, pa3phIBatonInii (qu3pynTuBHELi). [TonoBoii oT60p.

ITprcnocoOIeHHOCT OPTaHU3MOB KaK Pe3ysbTaT MUKPOIBOJIOLNHMH. BO3HHKHOBEHHE IPHCIIOCOOTIEHHH Yy OPraHH3MOB.
Apomopdo3sl ¥ uanoasantaiuu. [IpuMepsl npucnocodiaeHuid y opraHu3MoB. OTHOCHTEIBHOCTh HMPUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bup, ero xputepuu U CTpyKTypa. BumooOpasoBaHue Kak pe3yibTaT MHKPOIBOMIONUH. V30msuust — KiI0o4eBoi (akTop
BunooOpazoBanns. Ilyrm m  crmocoObl  BumooOpa3oBaHMs: ajutomaTpuyeckoe (reorpadudeckoe), CHMIATpPUYECKOE
(9KOJIOTHYECKOe), «MPHOBEHHOE (IOJIMILIONIM3AIHs, THOpHu3anyst). JJIHTeTbHOCTE SBOIFOMOHHBIX POIIECCOB.
MexaHn3Mbl GOPMUPOBAHHS OHONOTHIECKOTO Pa3HOOOpasHs.

Ponb 3BONMIONIMOHHOI Omonoruy B pa3paboTKe HAay4YHBIX METOIOB COXPaHEHHUs] OMopasHooOpasus. MHKpO3BOIIOLUS U
KO3BOJIIOIMS [TAPa3UTOB M MX XO03s5ieB. MexaHU3Mbl ()OPMHUPOBAHUS YCTOHUMBOCTU K aHTHOMOTUKAM M CIIOCOOBI GOpHObI C

Hel

6.3

6.4

Meroasl M3y4eHHS] MaKpOABONIONHMH. [laJ€OHTONOrHYECKHE METOIbl H3y4eHHs OSBOMOLMH. Ilepexomusie (oOpMbI 1
(DUITOreHeTHYECKHE PS/IbI OPTaHU3MOB.

buoreorpadudeckne MeToabl H3ydeHus oBomoiuu. CpaBHenue Quiopsl M (ayHBl MaTEpUKOB U OCTPOBOB.
buoreorpadudeckne obmactu 3emMin. BUspI-3HIEMUKH U PENTMKTHI.

OMOpHONIOrHYecKHe M CPaBHUTENBHO-MOP(OIOTHYECKHE METOABl H3ydeHWs SBOIIONMM. IeHeTHdeckne MeXaHW3MBI
9BOJIIOLIUH OHTOTeHE3a U MOSBIICHUS YBOMIONUOHHBIX HOBIIECTB. [ OMOTIOrHYHbIE U aHAIOTUYHbIE OpraHsl. PynuMeHTapHble
OpraHsl M aTaBU3MbL. MoJeKyIIpHO-TeHETHYEeCKHEe, OMOXMMHUYECKHE M MAaTeMaTHUeCKHe METOIbl M3YUEHHUS HBOJIOLUH.
I'omonoruunsie reHsl. CoBpeMeHHbIE METOIBI TOCTPOEHHUS! (DHIIOTCHETHIECKHX AEPEBHEB.

XpOMOCOMHEIE MYTAIMH U SBOJIIOLHS TEHOMOB.

O6mme 3aKoHOMEpHOCTH (TIpaBuia) 3Bomonuu. HeoGpatnMocTte 3Bomonnn. AnantieHas paauanus. HepaBHoMepHOCTB

TEMIIOB 3BOJIIOITUHN

Hay4Hple THIOTE3BI NPOMUCXOXKACHWS JKH3HM Ha 3emie. AOuoreHes M maHcrepMmus. JloHaydHbIe NpEICTaBICHUS O
3apOXKICHHUH JKH3HH (KpealroHn3M). ['UrmoTe3a MOCTOSHHOTO CaMO3apOKACHUS JKH3HH U e€ ompoBep)keHue onbitaMu .
Penu, JI. Cnanmmanuanmy, JI. ITactepa. [IporcxoxaeHue )KU3HA U aCTPOOHOIOTHSI.

OcHOBHbIE 3Tarbl HEOpraHMYecKoil 3Bosroru. [lmaHerapHas (reojorudeckas) SBOMIOLMSA. XHMHYECKAs HBOJIOLHS.
AOUOTEeHHBIIT CHHTE3 OPraHMYeCKHX BellecTB 13 Heopranundeckux. Onbit C. Mumnepa u I'. FOpu. O6pa3oBanue nonumepon
u3 MoHoMepoB. KoanepBarHas runoresa A.W. Onapuna, runoresa nepBuyHoro Oynbona Jx. XomnneiHa, TeHETHYECKast

runore3a I'. Mémnepa. Pubosumer (T. Yek) m rumoresa «vupa PHK» V. I'mnbepra. ®dopmmupoBanue MeMOpaH H
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6.5

7.1

7.2

BO3HUKHOBEHHE TIPOTOKIIETKH.
Hcropus 3emim u MeTozibl e€ n3ydenus. MickonaeMble opraHudecKue octaTku. I'eoxpoHomnorus u eé Meronsl. OTHOCHTEbHAs
1 abCOIIOTHAs F€OXPOHONIOTHs. [ '€0XPOHOIOrnYecKast HIKaia: S0HbI, 3PbI, HEPHUOIbL, SIOXH.

HavanpHble 3Tambl opraHudeckodl sBomronud. IlosBiaeHHE M DBOIIOLMS IEPBBIX KIETOK. OBOIIOLHS MeTaboim3Ma.
Bo3HukHOBeHHE HEpBBIX dKocHCTeM. CoBpeMEeHHbIE MHKPOOHBIE OHOIUIEHKM KaK aHAJor IEpBBIX Ha 3emie COOOIIecTB.
Crpomatonutsl. IIpokapuOTHI H 9yKapHOTHL.

IIpoucxoxnenue s3ykapuoT (CUMOHOTreHe3). DBOJIIOLMOHHOE IIPOHCXOKAEHHE BUPYCOB. [IpOHCX0XKIEHHE MHOTOKJIETOYHBIX
OpraHu3MOB. BO3HMKHOBEHNE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPIaHU3MOB.

OCHOBHBIE OTalbl JBOJIOUMH BbICHIMX pacteHuil. OcHOBHbIE apomopdo3bl pacTeHHil. BbIxox pacTeHuii Ha cymry.
INosiBneHHe CIIOPOBBIX PACTEHUH U 3aBOeBaHHe MU cymny. CeMeHHble pacTeHus. [IponcxXoskaeHne IBETKOBBIX PACTEHHUI.
OCHOBHBIE JTalbl BOJNIONUH JXKUBOTHOrO Mupa. OCHOBHBIC apoMOp¢o3bl XKHBOTHBIX. Bennckas dayna. KemOpuiickuii
B3pHIB — IOSIBJICHHE COBPEMEHHBIX THIOB. IlepBble XOpIOBBbIe >KHBOTHBIC. JKM3HB B Boze. DBOMIONHS MO3BOHOYHBIX.
IpoucxoxaeHne amdpuduii u pentwmii. [IponcxoxkaeHne MICKONUTAIOMMX U NTUL. [IpuHIMI KiIoueBoro apomopdosa.
OcBoeHHE OECII03BOHOYHBIMU U TTO3BOHOYHBIMH )KHBOTHBIMH CYIIIH.

PasBuTre jkM3HH Ha 3emie 1O JpaM M MEpUOAaM: apXel, MPOTepo30il, Maaeo30i, Me3030H, KaiHo30d. Obmias
XapaKTepUCTHKa KJIUMaTa ¥ TeOJIOTHYECKHX IpomeccoB. IlosBleHHMe M pacuBeT XapaKTePHBIX OPraHH3MOB.
VYrineobpa3oBaHue: €T0 YCIOBHUS U BIUSHIE Ha Ta30BBIH cOCTaB aTMOC(EpHI.

MaccoBble BBIMHPAaHHSI — OKOJOTHMYECKHE KpPU3HCH Inponuroro. [IpHYMHBI M CIEICTBHS MAacCOBBIX BBIMUPAHUH.

CoBpeMEHHBIN 3KOJIOTHYECKUN KPU3HC, €0 0COOCHHOCTH

Pasnensl u 3amaun aHTponoiorud. Meronsl aHTpononornd. CTaHOBIEHHE NMPEICTaBICHUH O MPOUCXOXKICHHU YelOBeKa.
CoBpeMeHHbIE Hay4YHBIE TEOPHUH.

CxoncTBO uenoBeka ¢ KUBOTHBIMHU. CHCTeMaTHYecKoe IOJO)KeHHe uernoBeka. CBHIETENbCTBA CXOICTBA 4eNOBEKa C
JKMBOTHBIMH:  CPaBHHUTEIBLHO-MOP(OIOrHYECKHE, SMOPUOTIOrHYecKue, (HH3HOIOro-OMOXMMHYECKUE, MOBEICHYECKHE.
OTinaus 4enoBeka OT KUBOTHBIX. [IpsSMOX0JKIeHIe H KOMIUICKC CBI3aHHBIX ¢ HUM IIPU3HAKOB. Pa3BuTHe roioBHOTO Mo3ra
U BTOPOM CUTHAIBHON CUCTEMBI.

JlBmkymue cuitbl ((akTophl) aHTPOIIOreHe3a: Onoornieckue, conuanbHple. COOTHOIEHNE OHOTOTNYECKHX U COIMATBHBIX
(hakTOpOB B aHTPOMOreHE3e.

OCHOBHBIE CTa/IMM AHTPOIIOTeHe3a. ABCTPAJIONIUTEKH — JIBYHOTHE PEAKH JIto/iei. UenoBeKk yMelbli, IepBble U3TOTOBICHUS
opyauit Tpyna. YenoBek NpsMOXOJSLIMIA M HEPBbIH BBIXOJ JoJed 3a npenensl Adpuku. Yenosek reiiiensoeprckuil —
oOmMil NpeoK HeaHJEepTalbCKOro YelIoBeKa M 4YeloBeKa pa3yMHOro. UYenoBek HeaHAEPTANbCKUH Kak BHJ JIOAEH
XOJIOMHOTO KJIMMaTta. YenoBeK pa3yMHBIIl COBPEMEHHOTO THIIA, JEHHUCOBCKHH 4YeNOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamu Adpuku.

DBOJIOIMS COBPEMEHHOTO 4YeJoBeKa. ECTEeCTBEHHBI OTOOp B MOMYNIALUSAX 4YeldoBeka. MyTAalMOHHBIA TNpouecc u
nommopdusM. [omynsiuoHHbIe BOIHBI, Apeiid) reHoB, MUTpanus U «3¢hdeKT OCHOBATEeNs» B MOIMYISALUIX COBPEMEHHOIO
YenoBeKa.

Yenoseueckne pacel. I[lomsartme o pace. Bompmme packl: eBpomeoupgHas (eBpasmiickas), aBCTpalo-HErpoOHAHAs
(9KkBaTOpHalbHas), MOHTOJIONIHAS (a3HaTCKO-aMePHKaHCKas). BpeMs 1 myTH pacceneHus denoBeka 1o Iianere. EqnHcTBO
YenoBeUecKNX pac. HaydHash HECOCTOATENBHOCTh pacH3Ma. IIpHCIIOCOONIEHHOCTH 4eNIOBeKa K pa3HbIM  YCIOBHSIM

OKpYyKarolei cpeasl. BiusiHue reorpadudeckoii cpeast U apetiha reHoB Ha MOP(OIOTHIO U (PU3HOIIOTHIO YelIOBEKa
DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH

Pasnensl u 3amaun sxon0oruu. CBs3b SKONOIHH C IPYTHMH HayKaMH.
Metozs! skonoruu. IToneBsie HaOMOeHHSA. DKCIEPUMEHTHI B OKOJIOTHH: IPUPOHBIE U TabopaTopHble. MoaenupoBaHue B

9KOJIOTMH. MOHUTOPHHT OKPY’KaroOIel Cpe/ibl: JOKaIbHbIA, PETMOHANIBHBIA U TTI00aIbHBIH

Oxonornueckue (GakTopbl M 3aKOHOMEPHOCTH uX AeffctBus. Kiaccudukamus sKoIOrmdeckux (GpakTopoB: aOHOTHYECKHUE,
6uotnueckue, aHTpornorentpie. OOmMe 3aKOHOMEPHOCTH ISHCTBHS IKONOTHYECKUX (akTopoB. [IpaBuno munnmyma (K.
Ilnpenrens, F0. JIu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aouornyeckue ¢axktopsl. CBET Kak 3KOJOTMYECKUH (aktop. JIeHCTBHME pa3HBIX y4YacTKOB COJHEYHOTO CIIEKTpa Ha
OpraHu3MBl. JKOJOIMYECKHE TPYIIbl PACTeHHWH ¥ JKUBOTHBIX IO OTHOIICHWIO K cBeTy. CHrHalbHas poib CBeTa.
DoTonepuoan3M.

Temmepartypa Kak dKolorndeckuii gaxrop. JlelicTBIe TeMrepaTypsl Ha OpraHu3MBbl. [10HKHITOTEpMHbIE U TOMOHOTEPMHEIE
OpraHU3MBbl. DBPUTEPMHEIE U CTEHOTEPMHBIE OPTaHU3MBIL.

BrnaxHocTh Kak skonornueckuii axrop. Iprcnocobnenust pacteHuid K MoJuiepKaHuio BoaHoro OamaHca. Knaccudukanys
PacTeHHI1 II0 OTHOMICHHIO K Boze. [IprcrocobneHnst 5KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXKHMA.

Cpenpl  OOWTaHWS ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3AYINHAs, IIOYBEHHAas, DIYOWHHAs  IMOANOYBCHHAs,
BHYTpHOpraHu3MeHHas. OU3HKO-XUMHIECKHE 0OCOOCHHOCTH CpeJ] OOUTaHUs OpraHu3MoB. [IpucriocoOIeHus: OpraHu3MoB K
JKH3HH B Pa3HBIX cpeax.

buonormueckue purMpl. BHemnme u BHyTpeHHHe pPUTMBL. CyTOUHBICE U TOJWYHBIC DPUTMBL IIpHCIOCOOICHHOCTH
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7.3
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7.6

OpraHU3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHIT JKM3HH.

XKuznenusie Gopmbl oprann3moB. IToustie 0 xu3HeHHOH (opme. XKuzHeHHble GOPMBI paCTEHUI: AepeBbs, KyCTAPHUKH,
KyCTapHHYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI KHUBOTHBIX: TMAPOOHOHTBI, '€OOHOHTBI,
a3poOHOHTEL. OCOOEHHOCTH CTPOCHHS U 00pa3a SKH3HH.

Buornueckue (axTopsl. Buapl GHOTHYECKHX B3aMMOICHCTBHIL: KOHKYPEHLMS, XHIIHHYECTBO, CHMOHO3 M ero (opMmslL.
IMapa3uTu3M, KoOmepanus, MyTyaau3M, KOMMEHCAIM3M (KBapTHPaHTCTBO, HaxieOHmuectBo). Herpoduueckue
B3aHMOJCHCTBUs  (Tomuueckue, Qopuueckue, (dabpuueckue). 3HaueHHEe OHOTHYECKHX B3aHMMOMCUCTBHH UL

CYILIIECTBOBAHHsI OPTaHU3MOB B cpejie 00uTanus. [IpHHIUI KOHKYPEHTHOTO HCKITIOUCHUS

DKOJIOTMYECKUE XapaKTEPUCTUKH Moy siuuu. [lomysasuus kak Ouonornyeckas cucrema. Pollb HEOJHOPOIHOCTH CpeJibl,
¢usnueckux 6apbepoB M 0COOCHHOCTEH OHOIOTHH BHIOB B ()OPMHUPOBAHHU HPOCTPAHCTBEHHOH CTPYKTYpPBI MOITYJISLIHIA.
OCHOBHBIE 110Ka3aTeNHN MOMY/IALNH: YUCICHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYPA, POXKAAEMOCTb, IPHPOCT,
TEMI POCTa, CMEPTHOCTb, MUTPAIUL.

Dkosoruyeckass CTpyKTypa Homymanuu. ONEHKa YHCICHHOCTH HONMyJNuH. J[MHAMUKAa HOMy/SIMUM M e€ Peryssmus.
BuoTnueckuii moteHnuaN nomyisinud. MojenupoBaHie JUHAMHKY HOMy/siuy. KpuBble pocTa YHCIEHHOCTH HOIYJISIHN.
KpuBble BbDKUBaHUA. Perysius 4uCICHHOCTH IOIMYJISALMIL: poib (paKTOPOB, 3aBUCAIIMX M HE 3aBHCSIUUX OT IUIOTHOCTH.
Dkosornyeckue crpateriu Buaos (I- u K-ctparerun).

[Monstre 00 odKonoruyeckoil Hume Buaa. Mectoobutanine. MHOromepHas Mopenb dKojorumdeckoit Humm Jx.U.
XarunHcoHa. Pa3meps! skonorndeckoil Hund. [ToTeHuanbHas 1 peann30BaHHas HHIINL.

Bun xak cucrtema nomyisnuil. Apeanbl BUIOB. BHIBI M UX JKM3HEHHBIE CTpPAaTErWH. 3aKOHOMEPHOCTH IOBENCHUS U

MPIFpaLIPII’I JKUBOTHBIX. brojiorndeckre nHBa3uu UYXKEPOIAHBIX BUIOB

CoobmecTBa opraHn3MoB. bronenos m ero crpykrypa. CBs3u Mexmy opraHm3MaMu B OHoIieHO3e. DKOCHCTEMa Kak
otkpeiTast cucrema (A.Jpx. Tencnum). OyHKIMOHANbHBIE OJIOKM OPraHM3MOB B 3KOCHCTEME: HMPOMYLCHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBuu. Tpoduueckue nenu u ceru. AbGuornueckue Onoku skocucteM. [IouBbl W WIIBI B
sKocucTeMax. KpyroBopoT BeliecTs i IIOTOK SHEPTHU B IKOCHCTEME.

OcHOBHbIE [IOKa3aTeNH 3KOCUCTeMbI. briomacca 1 mpoayKiust. DKOJIOTHYECKHe MMPaMUIbI YUCel, 0MOMAcChl 1 SHEPTHH.
HanpasnieHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKIEeCCHH. IlepBHYHBIC M BTOPHYHBIC CYKIIECCHM M WX IPUYHHEL
AHTpoTIoreHHbIe BO3/IEHCTBIA Ha cykieccnu. KimmakcHoe coobmiecTso. bropasnoobpasye 1 mojHOTa KpyroBOpoTa BEIIECTB
— OCHOBA YCTOHYHBOCTH COOOIIIECTB.

IIpuponubie  3KOCHUCTEMBl.  AHTPONOIEHHBIE SKOCUCTEMBbL.  ATrpodKocucTeMa. ArpoueHo3. Pazmuums — mexay
AQHTPOIOrCHHBIMHU U IIPUPOJHBIMHI SKOCUCTEMAMH.

VYpboakocuctembl. OCHOBHBIE KOMITIOHEHTBI ypOookocucTeM. ['oponckas ¢iopa u dayna. CHHAHTPOIHM3ALUUS TOPOACKOIT
tayssl. bronornueckoe U X03siiCTBEHHOE 3HaYEHHE arpOIKOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aUMOJICIICTBHIT OPIraHU3MOB B 9KOCHCTEMaX.

ITepeHoc SHEPrUH U BEIIECTB MEXTY CMEKHBIMU YKOCHCTEMaMH. Y CTOIYMBOCTE OPraHU3MOB, IOMYJLIIUHA M 9KOCHCTEM B

YCIOBHUAX €CTECTBCHHBIX U aHTPOIIOT€HHBIX BO3JICHCTBUI

Buocdepa — obmemnanerapHast 000109ka 3eMiIH, Te CyIecTByeT WIH CYIIecTBOBaJIa JKI3Hb. Yuenue B.W. Bepranckoro o
6noctepe. Obmactn 6mocdeps! u e€ cocras. JKuBoe BemecTBo 6nocheps 1 ero PyHKIHUH.

3akoHOMepHOCTH cymiecTBoBaHus Onochepsl. OcobenHocTH OGHOChEpsl Kak II00aIbHOM IKOCHCTEMBI. JHHAMEIYECKOe
paBHoBecue B Ouocdepe. KpyroBopoTsl BeliecTB 1 OMOreoOXMMHUYECKHE LUKIBI (Yriiepo/a, a30Ta). PATMUYHOCTS SIBJIEHHUH B
o6uocdepe.

3onaneHOCTh OMOCheprl. Ilonstme o Omome. OCHOBHEIE OHOMBI CyIIM: TYHApA, XBOWHBIE Jieca, CMEIIAHHBIE WU
IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHBI, ITYCTBIHH, TPONMYECKHE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIA U
JKUBOTHBII MHP OHOMOB CyIIIH.

CrpykTypa 1 (GYHKIHS KHUBBIX CHCTEM, OIIEHKa UX PECYPCHOTO MOTEHIHANA U OHoChepHBIX ByHKIHI

OKonornueckre KpU3KChl U MX NpHYHHEL. Bo3neiicTBie uenoBeka Ha 6nocdepy. 3arps3HeHne BO3LyNIHOM cpenpl. OxpaHa
BO3/yXa. 3arpsisHeHMe BOAHOH cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienue mousbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3menenune xnumMara.

AHTponoreHHOE BO3/ICIICTBIE HAa PACTUTENBHBIN W )KMBOTHEIN Mup. OXpaHa pacTHUTENBHOTO M )KHBOTHOrO Mupa. OCHOBHEIE
TPUHIMIBI 0XpaHbl npupoasl. KpacHeie kaurun. Oco6o oxpansemsie npupoxusie teppuropun (OOIIT). Boranmueckue
caJibl ¥ 300JI0TMYECKHeE MapKH.

OcHOBHbIE TPHMHIUIBI yYCTOWYMBOTO pa3BMTHS 4YEJIOBEYECTBA M IPHUPOBI. PalMoHanesHOe HpPHPOIONOIL30BAHUE H

CcoXpaHeHHe OHOJIOTHYEeCKOTro pasHoo0pa3us 3eMiin
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJ/JIBHOI'O IPOLECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUIS1 YYEHUKA

« buonorus. buonornueckue cucrems! u npoueccsl; 10 kmacc. yriyonenHnoe odydenue Tepemos A.B., Ilerpocosa P.A. ObmectBo ¢
orpanu4eHHoi orBercTBeHHOCThIO0 «MIOLl MHEMO3VHA»

* buonorus. buonornueckue cucremsl u npoueccsr; 10 kiaace. yriayonentoe odyuerune. Tepemor A.B., Ilerpocosa P.A. O6miectBo ¢
orpann4eHHoM oTBeTcTBeHHOCThI0 «MIOL] MHEMO3VHA

VYuebnuk. buosnorus 11 kiace. Yrimyonennsiii yposens. [lon penakuueit B.B. [laceunnka

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJISA
MHpopMaloOHHO-METOANYECKOE TUCHMO
00 0cOOEHHOCTSX MpenoAaBanus yueoHoro npeamera «buomorusn»

Mertonudeckoe mocobue. buonorns. 10 xiacc yrimy6néHusIi ypoeHs (2023 r.)

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://www.sbio.info/
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