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29. Pabouas nporpamma no yye6Homy npeamety "buonorua™ (yrny6neHHbIn
YPOBEHb).

29.1. Pabouas mporpamma mno yuebnomy npeamery "buonorus" (yriayOneHHBIH YpOBEHB)
(mpenmMetHast 06s1acTh "EcTecTBEeHHO-HAYUYHBIC TPEAMETHI") (J1ajiee COOTBETCTBEHHO - ITporpaMMma
no OWoJoruM, OHONOTHs) BKIIOYAET MOACHUTEIBHYIO 3alllCKy, COAEp)KaHue OOy4YeHHS,
IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH.

29.2. TlosicHUTeNbHAs 3allUCKa OTpa)kaeT OOIIMe IeTH M 3aJauyd M3y4YeHHs OHMOJIOTHH,
XapaKTEPUCTUKY ICUXOJIOTMYECKHX IMPENNOCBUIOK K €€ M3y4eHHIO OOydarolIMMUCS, MECTO B
CTPYKType Yy4eOHOro IUlaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHHs, K OIpeleICHUI0
IUIAHUPYEMBIX PE3yJIbTAaTOB U K CTPYKTYpE TEMAaTHUECKOTO IIIAHUPOBAHMUSL.

29.3. Coneprxanue 00y4eHuUs paCKpbIBAET COJIePKATEIbHbIEC TUHUU, KOTOPbIE IPEAIaraloTcs
JUTs1 00513aTEIPHOTO U3YUCHHSI B KQXKIOM KJIacCe Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.

29.4. Ilnanupyemble pe3yJlbTaThl OCBOEHHUS NPOTrpaMMbl MO OHOJOTMH BKJIIOYAIOT
JUYHOCTHBIE, METAIIPEIMETHbIE PEe3yJIbTaThl 32 BECh MEpHOJ OOYyUYEHHsS Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHMsA, a TaKXKE IPEIMETHbIE JOCTIKEHHsS OOYyYaroIlerocss 3a KaXKIblid Troj
o0ydeHwusl.

29.5. NodAcHUTenbLHaA 3anucka.

29.5.1. IIporpamma o GHOJIOTUHM Ha YPOBHE CpeAHEro oduero oopa3oBanusi pazpaboraHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 N 273-®3 "O06 obpazoBanuu B Poccuiickoit
@eneparun", PI'OC COO, Konuenuuu npenogaBaHus ydeOHoro mpeamera "buomorus" u
OCHOBHBIX NOJIO’KEHUH (eaepanbHON pabouelt mporpaMMbl BOCITUTAHHUS.

29.5.2. buonorus yriy6nenHoro ypoBHs usydenus (10 - 11 kmaccel) siBIsieTcs OJHUM M3
KOMIIOHEHTOB ~ TipeaMeTHor  obmactu  "EcrectBeHHO-Hayunble mpenmertsl”.  CorimacHo
nojoxenusM O@I'OC COO npodunpHble y4yeOHBIE MpPEIMETbI, W3ydaeMble Ha YIiyOJIeHHOM
YPOBHE, SBISIFOTCSA crocoOom auddepeHnnanu oO0ydeHHUss Ha YpPOBHE CpeaHEro oOIIero
00pa3oBaHMs U MPU3BAHbI OOECIIEYUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOILUM, CPEAHUM
o0muM, cpeqHuM MpodeCCHOHATBHBIM U BBICIIUM 00pa3oBaHHWeM. B TO e BpeMs KaKIblid U3
9THX Y4YeOHBIX TMpPEeIMETOB JODKEH OBbITh OpPUEHTHPOBAH HAa MPHUOPUTETHOE peIlIeHHE
o0pa30BaTeNbHbIX, BOCIHUTATEIbHBIX M PA3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpoQopHeHTannen
o0yyaromuxcss M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OO0JIaCTH HAay4HOTO 3HAHMUA,
CBSI3aHHOTO C OMOJIOTHEN, METUITUHOM, IKOJIOTHUEH, ICUXOJIOTUEH, CTIOPTOM HJIM BOCHHBIM JICJIOM.

29.5.3. Ilporpamma mo OHOJIOTMHM JaeT MpEICTaBIEHHE O IeNU U 3a/Jadyax H3y4YeHUs
yueOHoro mnpeamera '"buomorus" Ha yriyOJIeHHOM YpOBHE, OMNpeaeseT o0sA3aTeIbHOE
(MHBapHaHTHOE) MpPEIMETHOE COJCpXKAaHUE, €ro CTPYKTYpHUpOBaHME IO pas3ieiaM U TeMmam,
pacnpeeneHye no KiaccaM, peKOMEHIYEeT MOC/IeJ0BaTeIbHOCTh U3YUYeHHs y4eOHOTro MaTepuania
C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOJIOTHM pea30BaH TPUHIIMIT
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMH Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs,
Osarojaps 4emMy IpocMaTpUBaeTCsl HAPaBICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OHMOIOTHUYECKUX
3HAaHUI, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHME ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMUS,
9KOJIOTUYECKOTO MBIIIJICHNS, TPEACTABICHUH O 3J0pOBOM 00Opa3e >KM3HU, HAa BOCIIHTaHHE
OepeKHOro OTHOILIEHUS K OKpY’Karolleld mpupoaHoil cpene. B mporpamMmMe mo 6uonoruu Taxxe
NOKa3aHbl BO3MOXKHOCTU yueOHoro mpeamera "buonorus" B peanusanuu tpedoanuii ®I'OC
COO k mIaHupyeMbIM JTUYHOCTHBIM, METApPEAMETHBIM U MPEAMETHBIM pe3ysbTaTaM 00y4eHus
U B (DOPMUPOBAHUH OCHOBHBIX BHJIOB yUEOHO-ITO3HABATEIHHOMN JAEATEIBHOCTH 00yUYaIOMIMXCS TI0



OCBOCHHUIO COJEPKaHHUS OHOJOTHYECKOTO0 O00pa3oBaHUsS HA YPOBHE CpEIHEro OOIIEero
o0OpazoBaHwsl.

29.5.4. Ilporpamma 1o OHOJOTMU SIBISIETCS OPUEHTUPOM JJISi COCTABJICHUS aBTOPCKHUX
pabouux mporpamMm. ABTOpaMH pabOUYMX MPOTPAMM MOKET OBITh MPEUIOKEH CBOM MOAXOM K
CTPYKTYPUPOBAHUIO U IOCIENOBATEIBHOCTH M3Y4YECHHs y4eOHOro MmaTepuana, CBOE BHICHHE
croco0oB (OPMHUPOBAHUS y O0YyHArOIMXCs MPEIMETHBIX 3HAHUN U YMEHUI, a TakkKe METOA0B
BOCIIUTaHMS U PA3BUTHUS CPEICTBAMH yueOHOro npeamMeta "buonorus".

29.5.5. buonorust Ha ypOBHE CPEIHETO OOIIETr0 0Opa30BaHUs 3aBEpHIACT OMOJIOTHYECKOE
o0Opa3oBaHMe B IIKOJIE U OPUEHTHPOBAH HAa PACHIMPEHUE U YIIIyOJeHHE 3HAHUN 00yJaromuxcs o
KHMBOM TPHPOJE, OCHOBAX MOJEKYISIPHOM M KJICTOYHOW OMOIOTHH, SMOPHOJIIOTHH W OMOJIOTHH
pa3BUTHS, TCHETHKH, CEIEKIINU, OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YUEHHS U SKOJIOTHH.

29.5.6. Uzyuyenme yuebHoro mpeamera "buonorus" Ha yrayOJeHHOM — YpPOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY MMOTyUYEeHHIO OHOIOTHYECKOTro
00pa3zoBaHMs B By3aX W OpraHU3AIMAX CpeaHero npodeccuoHaibHOro oopazoBanus. OCHOBY €ro
COJCpKAHUSI COCTABJIIET CHUCTEMa OMOJIOTMYECKUX 3HAHUHM, MOJYyYEHHBIX NpU H3YYCHUU
00y4aroIMUMUCS COOTBETCTBYIOIIUX CUCTEMAaTUYECKUX Pa3/IeJIOB OMOJIOTMU HA YPOBHE OCHOBHOI'O
obmero odpaszoBanus, B 10 - 11 kimaccax 3Tu 3HaHMS MMOJy4YalOT pa3BUTHE. Tak, pacIIMPEeHbl U
yriayOsieHbl OMOJIOrMYECKHe 3HAHUSI O PACTEHHUAX, KUBOTHBIX, I'pubax, OakTepusx, opraHuzMe
YeJ0BeKa, OOIMX 3aKOHOMEPHOCTSAX KHM3HM, JIOTOJHUTENBHO BKJIIOYEHBI OMOJIOTHYECKHE
CBEJICHMSI TPUKIAJHOTO M TOUCKOBOTO XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh Kak
OPUEHTHUPBI JUIs TOCHeaylomero BeiOopa mnpodeccur. Bo3MmoxkHa Takke HHTErpanus
OHMOJIOrMYECKUX 3HAaHUN C COOTBETCTBYIOIIMMHU 3HAHMUSMM, MOJYYEHHBIMH O0YYaIOUIMMUCS MpU
U3yueHUH (PU3HUKH, XUMUH, Teorpapuu U MaTeMaTHKH.

29.5.7. CtpykTtypa mporpaMMbl TI0 OHMOJOTHH OTPaXKaeT CHCTEMHO-YPOBHEBBIM U
SBOJIIOIIMOHHBIA TMOAXOMAbI K HU3y4eHHt0 Ouonoruu. COrmacHO WM, HU3YYarOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEePHBIC JJIA JKHBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHHM3AIlMH, YBOJIOIHUH
OpPTaHMYECKOTO MHpa Ha 3emiie, COXpaHEeHUs OMOJIOTHYEeCKOro pa3HooOpasus miaHeTsl. Tak, B 10
KJIACCE M3yYarOTCsl OCHOBBI MOJICKYJISIPHOW M KJIIETOYHOM OWMOJIOTHH, SMOPHUOJIOTHU U OMOJIOTUH
Pa3BUTHUSA, TEHETHKH U CEJICKINH, ONOTEXHOJIOTUU U CHHTETHUECKON OMOJIOTHH, aKTyaTu3UPYIOTCS
3HaHUS 00ydYaroIMMXCs 0 OOTaHUKE, 300JI0THH, aHATOMUH, Pu3nonoruu yenoeka. B 11 kmacce
U3YYal0TCs SBOIOIIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

29.5.8. buosnorus npu3BaH 006ecrneyuTh OCBOEHUE 00yUaIOIUMUCS OMOJIOTHYECKUX TEOpUit
Y 3aKOHOB, UJI€W, IPUHIMIIOB U IIPABUJI, JIEXKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOI
KapTUHBl MHpa, 3HAHUA O CTPOEHHMM, MHOIO00pa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma,
HOIYJISUH, OUOIIEH03a, YKOCUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JAOCTHXKEHHSX, COBPEMEHHBIX
HCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I, IMPUKJIAAHBIX ACIICKTax OMOJIOTMYECKHUX 3HAHUM. I[J'If[ Pa3sBUTUA U
HOJ/IEp)KaHUsl MHTEepeca OO0ydarolmuxcs K OHOJOrMM Hapsly CO 3HAUYUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuajga B COJEpP)KaHWW MPOrpaMMbl 1O OHOJOTHMM IPEAYCMOTPEHO
3HAaKOMCTBO C MCTOpPHEH CTaHOBJICHUS M Pa3BUTHs TOM WM MHOW 00sacTH OMOJOrMH, BKJIAJIOM
OTCYECTBCHHBIX H 3apy6e>1<me YUCHBIX B PCIICHHUC BAKHEHUIINX OHOJIOTHYECKUX U
9KOJIOTUYECKUX MTPOOIIEM.

29.5.9. Uenp usyueHus yuyeOHoro mnpenmera "buosorus" Ha yriayOJIeHHOM YpOBHE -
OBJIa/IeHUE OOYYaroIMMUCS 3HAHUAMU O CTPYKTYpPHO-(D)YHKIIMOHAJIBHOW OpPraHM3alluu >KHUBBIX
CUCTEM Pa3HOr0 paHra U MpUOOpeTeHHEe YMEHMH HCHOJIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUU
UHTEpeca K ONpe/iesIeHHON 061acTu MpodecCHOHaNbHOM AeITeNbHOCTH, CBSI3aHHOM ¢ OMOIOTHEH,
WU K BEIOOPY Y4eOHOTO 3aBeACHUS ISl IIPOJOIDKEHUS OMOIOTHYECKOr0 00pa30BaHMUSL.



29.5.10. JoctmxeHue Lenu u3ydeHus: yueOHoro npeamera "buosnorus" Ha yriyOieHHOM
yYpPOBHE 00ecTiednBaeTCs PEIICHNEM CIIeTyIONINX 3a/1au:

OCBOEHHUE 00YJAIOIIUMUCS CHCTEMbI OMOIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHUAX, KOHIICIIIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IPaBHIIAX, COCTABJISIOIIMX
COBPEMEHHYIO0 E€CTCCTBCHHO-HAYYHYIO KapTHHY MHUpa; O CTPOSHUHM, MHOroobpasuu u
OCOOEHHOCTSX OWOJIOTHYECKUX CHCTeM (KJIeTKa, OpPTraHu3M, TOIYJSAIUs, BUJ, OHWOTEOICHO3,
ounocdepa); 0 BBIIAIONINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

O3HaKOMJICHHE  OOydalommxcsi ¢  METOJaMH  TIO3HAaHUS ~ KHUBOW  NPHPOJIBI:
HCCIIeI0BATENILCKUMHI METOIaMU OMOJIOTMYECKHX HAYK (MOJICKYJIIPHOM U KJIETOYHOW OMOJIOTHH,
HMOPHOIOTHY ¥ OMOJIOTHH Pa3BHUTHUS, TCHETUKU M CEJICKIMU, OMOTEXHOJIIOTUU U CHHTETHYECKOM
6I/IOJ'IOFI/II/I, naJaCoOHTOJIOTHH, 3KOHOFI/II/I); METOJaMU CaMOCTOATCIBHOT'O MIPpOBCACHUA
OMOJIOTMUECKUX WCCICIOBaHUNA B JjabopaTtopun W B mpupoje (HaOmroAcHHE, H3MEpPEHHUeE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJicHUue OOYYaIOMIMMHUCS YMEHHSMHU: CaMOCTOSTEIbHO HAaXOIWTh, AHAIM3HPOBATH H
UCIOJIb30BATh OMOJIOrMYECKYI0 HH(OPMAINIO; MOJIB30BAThCS OMOJIOTMYECKOW TEPMUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTUH U COIIHATHHO-3KOHOMUYECKHUMU
U 3KOJIOTHYECCKUMHU Hp06HCMaMI/I YCJIOBCUCCTBA, OLICHUBATh IIOCICOACTBUA cBOEH ACATCIIbHOCTHU
10 OTHOIIECHHIO K OKpYXKalolled MPHPOTHON cpele, COOCTBEHHOMY 3II0OPOBBIO M 30POBBIO
OKPYXKAIOMIMX JIO/ICH; OOOCHOBBIBATh M COONIIONATh MEpbl MPOMUIAKTUKA HH(DEKITMOHHBIX
3a00JI€BaHN, TIpaBWJIa TIOBEJCHUS B MpUPOJAE U obecredeHus: 0e30MacHOCTH COOCTBEHHOM
KU3HEJCATEILHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTECPpU30BaTb COBPEMCHHBIC HAYYHBIC OTKPLITHUA B oOJactu 6HOHOFI/II/I;

pa3BUTHE Y OOYYaIOUIMXCSl MHTEJUIEKTYyaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEW B Mpoliecce
3HAKOMCTBa C BBIJAIOIIUMUCA OTKPBITHAMHU W COBPCMCHHBIMH HCCICAOBAHHUAMHU B 6I/IOHOFI/II/I,
pelaemMbpIMi €10 Mpo0JieMaMH, METOJI0JIOTHEeH OHMOJIOTMYECKOTr0 HCCIEI0BaHMs, MPOBEACHUS
OKCIICPUMCHTAJIBHBIX I/ICCJ'Ie)IOBaHI/II\/'I, peicHuA OHMOJIOTHYECKUX 3a1a4, MOJACIHMPOBAHUA
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCITUTAHHUE y OOYYaIOIMUXCSl IIEHHOCTHOTO OTHOIICHMS K >KUBOW MPHUPOJE B IIEJIOM M K
OTJICTbHBIM €€ O0O0BbeKTaM U SBJICHHUSIM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TEeHETHYECKON
TPAaMOTHOCTH, OOIIEH KyJbTypbl MOBEICHUS B MPHUPOJIE; WHTETPANH E€CTECTBEHHO-HAYUYHBIX
3HAHUI;

nproOpeTeHne 00yJaronMMHC KOMIIETEHTHOCTH B PAllMOHAIHLHOM TPUPOIOTIOIH30BAHUT
(cobmofeHne mTpaBWJl MOBEJIEHHS B MPHUPOJE, OXpaHbl BHUJIOB, BSKOCHCTEM, Ouochepsl),
COXPAHEHUU COOCTBEHHOI'O 37I0POBbSI U 3J0POBbSl OKPYKAIOLIUX JIOAEH (COoOMI0IeHusT Mep
npoHUIaKTUKHU 3a001eBaHU, oOecrieueHre 0€30MacCHOCTH KU3HEAEATEIbHOCTH B UpE3BhIYAHbBIX
CUTYaIMsX TMPUPOJTHOTO M TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCITOJIB30BaHHS OMOJIOTHYECKUX
3HAHUU U YMEHUU B [IOBCEIHEBHOM JKU3HU;

CO3/IaHHE€ YCJIOBUH [ OCO3HAHHOrO BbIOOpa OOY4YaIOIIMMUCS HWHAMBHUIYaJIbHOMN
00pa3oBaTEeNbHOW  TPACKTOPHM, CIIOCOOCTBYIOLIEH HOCIEAyoUEeMy MpodecCuoHaTbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUM C HHIAWBHAYAJIbHBIMHU HWHTCpPCCAaMHU U HOTpe6HOCT$IMI/I
peruoHa.

29.5.11. OO0uiee unucI0 4acOB, PEKOMEHJOBAaHHbBIX JJIs1 U3yUeHUs] OMOJIOTUH Ha YTy OJIeHHOM
ypoBHe, - 204 yaca: B 10 knacce - 102 gaca (3 gaca B Henento), B 11 xiacce - 102 vaca (3 yaca B
HEJIEIIO).



29.5.12. Ot0op opraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OOydYeHHs OHMOJIOTUU
OCYIIECTBIIICTCS C YYETOM CHEIU(HUKH €Tr0 CONEPXKAaHUS M HANpPaBICHHOCTH HA MPOJOJDKEHHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPraHM3ALMUAX CPEIHEr0o NPO(ECCHOHATBHOTO U BBICIIETO
obOpazoBaHws.

29.5.13. OO6s3aTenbHBIM YCIOBHEM IpU OOy4YeHHH OMOJIOTHMHM Ha YIIyOJIEHHOM YpOBHE
ABJISIETCA NPOBEJIEHUE J1a00OPaTOPHBIX U NMpakTH4YecKUX padoT. Takke ydyacTtue oOydaromuxcs B
BBITIOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENILCKUX paOOT, TEeMaTHKa KOTOPBIX OMpeAeseTCs
YUUTENIEM Ha OCHOBE UMEIOLIUXCS MaTEPHAIIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX
YCIJIOBUM.

29.6. CopepxxaHne oby4yeHus B 10 knacce.
102 4, u3 HuX 1 9 - pe3epBHOE BpeMms.

CopmepxaHue  IIpOrpaMMbl,  BBIJICJIEHHOE KYpCHMBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecranuu (I'1A).

29.6.1. Tema 1. buonorus kak Hayka.

CoBpemeHHass Ouojorusi - KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OMOJIOTHU.
Buonornueckue Haykd M u3ydaemMble UMM Tpobiembl. DyHIaMeHTalbHbIC, NPUKIATHBIC H
MOMCKOBbIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTUH.

3HaueHue 6MoJ0Tuu B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.
[Ipodeccun, cBszanHble ¢ Ouoyorueil. 3HaUYeHHWE OWOJOTUM B TPAKTHUUECKOW JESITEIbHOCTH
YeJI0BEKA: MEJIULIMHE, CEBCKOM XO035IMCTBE, IPOMBILLIEHHOCTH, OXPaHEe MPUPOIBL.

JleMoHCTpauu:

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapsun, Y. Iapseii, I'.
Mennens, B.U. Bepnanckuii, WU.I1. I1aBnos, .. Meunukos, H.U. Basunos, H.B. Tumodeen-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, [I.K. bensies.

Tabnunel u cxembl: "Csi3p O6uonoruu ¢ ApyruMu Haykamu', "Cucrema OHOJIOTHYECKHX
Hayk".

29.6.2. Tema 2. J)KuBble CHCTEMBI U UX U3yYCHHE.

JKuBbie cHCTEMBI Kak npeaAMET U3YUCHUS Oouosorun. CBOMCTBA KUBBIX CHUCTEM: CIUHCTBO
XUMHYCCKOI0 COoCTaBa, AUCKPCTHOCTL MW HEIOCTHOCTb, CJIOXHOCTL H YIOPAJOYCHHOCTDH
CTPYKTYPHI, OTKPBITOCTD, caMOOpranui3anus, CaMOBOCITPOU3BCACHUC, pa3apaxKuMocCTh,
HU3MCHYUBOCTD, POCT U pa3BUTHUC.

VYpPOBHHM OpraHM3alMM JKUBBIX CHUCTEM: MOJEKYJSPHBIA, KJIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIM, HOMYJIALIMOHHO-BUOBOM, 9KOCHCTEMHBIN (OnoreoneHOTUYECKUI),
6uochepnsiil. IIporeccsl, npoucxoasue B KUBBIX cucTteMax. OCHOBHbIE NMPU3HAKU JKUBOTO.
Kuznp kak ¢opma cymectBoBaHus MaTepuu. Hayku, n3ydaromniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLuu.

N3yuenue xuBbIX cucTeM. Metoasl Ouonormdeckoil Hayku. HaOmropeHuwe, m3mepeHwue,
JKCIIEPUMEHT, CHCTEMaru3auus, MeraaHanu3. [loHsaTue o 3aBUCMMOW UM HE3aBUCUMOU
nepemeHHoil. [lmanmpoBanme »skcnepumenrta. [locraHoBka u mpoBepka rumote3. Hynesas
runotesa. [loHsTHE BHIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonornueckux AaHHbIX. OueHKa



JIOCTOBEPHOCTH IOJYYEHHBIX Pe3yibTaToB. [IpUYMHBI UCKAKEHUS PE3ysIbTaTOB JDKCIIEPUMEHTA.
[ToHsITHE CTATUCTHYECKOTO TECTA.

Tabmuubl u cxemsl: "OCHOBHBIE MTpU3HAKK XU3HU", "bronornueckue cucremsl”, "CBoiicTBa
)KUBOM Marepuu'", "YPpOBHM OpraHuzaiuu >KuBoM npupoisl’, "CTpoeHHE KUBOTHOM KIETKH',
"Tkanu >kuBOTHBIX", "CucCTeMbl OpraHoB uesjoBedeckoro opranusma', "buoreonenos",
"Buocdepa", "MeToapl U3yueHHUS KUBOU TTPUPOIBI".

Ob6opynoBanue: 1abopaTopHOE 000PYIOBaHUE AJIsl POBEACHUS HAOTIOACHHIA, H3MEPEHUH,
IKCTIIEPUMEHTOB.

[Tpaktuyeckass pabota "Vcnoip3oBaHWE pPA3IUYHBIX METOJOB INPH H3YyYEHHM >KUBBIX
cucteM".

29.6.3. Tema 3. bBuosorust KJIETKH.

Krnerka - cTpykTypHO-(QYHKIMOHANIBbHAS €AMHHIA XHBOTO. MCTOpHS OTKpPBHITHS KIETKH.
PaGotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHOM TEOPHH.

MeTtoabl MOJIEKYJISIDHOH M KJIETOYHOW OMOJIOTMM: MHUKPOCKONMs, XpomaTtorpadus,
anekTpodope3, METOJ  MEUCHBIX aTroMoB, auddepeHmanbHoe LEeHTPU(yrupoBaHue,
KyJIbTUBUPOBAHHUE KJIETOK. DJIIEKTPOHHASI MUKPOCKOIIUSI.

JleMoHCTpauu:
IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K.M. bap.

Tabnuuel u cxembl: "CBeTtoBoil Mukpockon", "OmexkTpoHHbIM Mukpockon", "Hcropus
pa3BUTHSA METOJI0B MUKPOCKOIIUU".

ObopynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl PacTUTENbHbIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

[IpakTuueckast pabora "M3ydeHne MeTOHOB KJIETOYHOM Ouosoruu (xpomarorpadus,
anekTpoopes, nupdepeHuunansHoe neHTpudyruposanue, [1LP)".

29.6.4. Tema 4. Xumuueckasi OpraHu3arus KJIETKH.

XHUMHYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIBTPaMUKpPOIJIEMEHTBL. Bona u ee pois
Kak pacTBOpUTENS, peareHTa, y4dacTHe B CTPYKTYPUPOBAHUHM KIIETKH, TEIUIOPETYJISLNH.
MuHepalibHbI€ BEIECTBa KJIETKH, UX OHojoruyeckas poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeriecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mosekynbl. IlepBuunas cTpykrypa Oenka, MenTuaHas
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEPTUYHAS CTPYKTyphl. JleHarypamusi. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue pyHKIUN OEIKOB.

VYrneBonbl. MoHOCaXapuIbl, TUCaXapyibl, OJTUTOCAXapyabl U mojaucaxapuabl. OOmui mian
CTpOeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIIIeBOJ0B. bronoruueckue GyHKIUN YTI€BOIOB.

Jlunuper.  T'uapodunbHO-rHapodoOHBIEe  cBoiicTBa.  Kiaccupukauus — nunumos.
Tpurnuuepunsl, hochonunuabl, BOCKU, cTepouisl. buonorndeckue Gpynkuuu aunuaos. Oomme
CBOMCTBa OWOJOTMYECKUX MEMOpaH - TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,



HOJIyIPOHUIIAEMOCTb.

Hykneunoseie kucnotel. JJHK u PHK. Ctpoenue HykJI€MHOBBIX KHCIOT. Hykii€eOTHIIBI.
[Mpunnun xomruiementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK - nBoitHas crupaib.
Mecronaxoxaenue u ononornueckue Gynknun JHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekysie AT®. buonorndyeckue
dbyukaun AT®. BocctaHoBIeHHBIE IEPEHOCUNKH, MX GyHKIINHU B KiteTke. CexkBenupoBanue JJHK.

CrpykrypHast Ouosiorusi: OuoxuMuyeckue W OmodH3MUecKHre WCCIeAOBaHUS COCTaBa M
POCTPAHCTBEHHON CTPYKTYpPhI OMOMOJIEKYI.

JleMoHcTpanuu:

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  "PacnpeneneHre XMMHUYECKHMX JBJEMEHTOB B HEXHUBOM  mpupone",
"Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KUBOM IpUpoje".

Tabmumpl u cxemsl: "llepmommnueckas Tabmmia XuMudeckux 3yeMmeHToB", "CrTpoeHue
Monekynsl Boabl", "BemectBa B cocrtaBe opranuzMoB', "CrtpoeHue Moiekynsl Oenka',
"CtpykTypsl OenkoBoit Mosiekyisbl", "CTpoeHue Moiiekyn yrieBoaoB", "CTpoeHue MOJEKys

"

mununoB", "Hykiennossle kucinotsl", "CtpoeHue Mosekyasl ATO".
O6opynoBanue: XUMHYECKast TOCY/1a U 000pyI0BaHUE.
JlaGopatopHas pabota "OOHapykeHue OeNKOB C IMOMOIIbIO KaU€CTBEHHBIX peakiuii'.

JlaGoparopnast pa6ota "HccnenoBanue HYKIECHHOBBIX KHCIJIOT, BBIJICIEHHBIX M3 KIIETOK
pa3IUYHBIX OpPraHU3MOB".

29.6.5. Tema 5. CtpoeHue U QyHKIMH KIETKH.

Tunel KJIETOK: dyKapHOTHYecKas U mpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTrueckoi kinetku. Kierounas crenka 6akrepuit u apxeit. OcoOeHHOCTH
CTPOCHHUSI TETEPOTPOPHON U aBTOTPODHON TPOKAPUOTUIECKUX KIETOK. MECTO U POJIb TPOKAPHUOT
B OMOIIEHO3aX.

Crpoenne u (HyHKIIMOHHPOBAHHME DYKapUOTHUYSCKOH KieTkw. Ilma3marmueckas mMemMOpaHa
(mnasmanemma). CTpykTypa I[JIa3MaTH4eckod MemOpaHbl. TpaHCHIOPT BeEIIECTB uepe3
IIa3MaTHYecKyt0o MeMOpaHy: mnaccuBHbIM (nuddys3usa, obneryeHHas AuPQy3us), aKTHUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuniaemocts MeMOpanbl. Pabota
HaTPUH-KaJTUEBOr0 HacOCa. DHIOIUTO3: MUHOIUTO3, (aromuTo3. DK301uTOo3. KieTouHas creHka.
CrtpykTypa u QyHKIMU KJIETOYHON CTEHKU pacTEeHU, rprOOB.

Huromnmazma. I{uto3oms. Llutockener. JIBumxkeHue muToria3Mbel. OpraHoOUIbl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbl KJIeTKH: 3HjomiIazmMarudeckas cetb (DIIC), anmapar [Nonbmxw,
JM30COMBI, UX CTpoeHHE U (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Crpoenue rpaHyisipHOoro petukyiyma. CHHTE3 pacTBOpPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuii (arpaHyssipHbIi) SHAOIUIa3MaTHUYECKU peTuKysyM. CekperopHas (QyHKIuUsS
anmnapara ['osnbxu. TpaHcopT BenecTB B KiIeTKe. Bakyonu pacTUTENnbHBIX KiI€TOK. KneTouHnslii



cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHAPHUH, MmiacTuisl. CTpoeHue u (QyHKUUU
MUTOXOHIpHiA 1 TacTu. [lepBuyuHbIe, BTOPUYHBIE U CIOXKHBIE TUIACTUIBI (POTOCHHTE3UPYIOLINX
3YKapHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, IEUKOIIACTHI BHICIIUX PACTECHUM.

HememOpannbie opranouasl kiaeTkd. CTpoeHne U QyHKIUMU HEMEMOPAaHHBIX OPraHOMJIOB
KiIeTku. Pubocombl. MukpoduiaameHTsl. MplieuHbie KIETKH. MukpotpyO6ouku. Kierodnsrit
ueHtp. CTpoeHMe H JBH)KEHUE JKTYTHKOB M pECHHYEK. MUKPOTPYOOUKH IUTOIUIA3MBI.
LleHTpHOIB.

SAnpo. O6onouka siapa, XpOMaTHH, KapUOIUIa3Ma, SIPBILKH, UX CTPOCHUE U (DYHKIIHH.
Snepuplii 6eNMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HHTEp(}a3HOM
sape. benku XpoMaTuHa - TUCTOHBI.

Knerounsle  BkitoueHus.  CpaBHHUTENIbHAs  XapaKTEPUCTUKA  KIETOK  DYKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JleMoHCTpauu:
IToprpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Ta6mump! 1 cxemsl: "CTpoeHne sykapuoTndeckoit kietku'", "CTpoeHue )KUBOTHOM KIETKU",
"Crpoenue pacturenpHo kietku", "Crpoenme muroxonapuu', "Anpo", "Crpoenue
IIPOKAPUOTUYECKON KIIETKH .

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHKPOIpENapaTbl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpEnapaThl OakTepruaibHbIX KIETOK.

JlaGopatopHnas pabota "M3yueHne cTpoeHus KJIETOK pa3IUuHbIX OPraHU3MOB" .
[TpakTuueckas pabora "U3yueHre cBONCTB KJIETOYHON MeMOpaHbI".

Jlaboparopnass pabora "MccrnemoBaHue TIa3Moiu3a W JEIUIa3MOJU3a B PACTUTEIBHBIX
KieTkax".

[TpakTuyeckas pabora "M3ydyeHue NBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIIETKax".
29.6.6. Tema 6. OOMeH BelIECTB U NMPEBpAILlEHUE SHEPTUU B KIIETKE.

AcCcUMMIIAIMS U JUCCUMWISALUS - JIB€ CTOPOHBI MeTabonu3ma. Turmbl oOMeHa BEIecCTB:
aBTOTPO(HBIN U reTepoTPOPHBIN. YyacTHe KUCI0poia B OOMEHHBIX MpoLeccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHbIX mporieccax. PepMEeHTaTUBHBINA XapakTep
peakIuii KIIeTo4Horo Merabonusma. GepMeHThI, UX CTPOSHHE, CBOMCTBA U MEXaHHU3M JICUCTBHUS.
Kodepmentsl. OTanuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaJu3aToOpoB. belku-akTUBaTOpHI U
OeNKU-UHTHOUTOPBl. 3aBUCUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUd OT pa3iIHyYHBIX
(akTOpoB.

[lepBuuHBI CUHTE3 OpraHUYECKUX BeulecTB B KiieTke. @otocunTe3. CBETOBask U TEMHOBAs
¢azpl.  IIpomykTtuBHOCTH (oTocuHTe3a. BnusHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
(oTtocuHTe3a. 3HaueHue (HOTOCHUHTESA.

XemocuHTe3. PazHooOpas3ue opraHn3MoB-XeMOCHHTETHKOB: HUTpUULIUpyoIye 6akTepun,
Kene300aKTepuu, CepoOaKTepuu, BOJAOPOIHbIE OakTeprH. 3HAUYCHUE XEMOCHUHTE3a.



AnadpoOHbIe opranu3mbl. Bunel Opoxkenus. IIpomykTsl OpoKEeHHs M WX UCIOJIb30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO3OYIAUTEIIH
Ooe3Hen.

AdpoOHBIE OpraHWU3MBl. JTalbl YHEPreTHYecKoro ooOmeHa. [loAroTOBHTENbHBINA ATall.
['mukonu3 - 6ECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3BI.

bronorndeckoe OKUCIIEHHE, WU KIETOYHOE JbIXaHWe. POJIb MHUTOXOHIpHU B IMPOIECCaX
Ouosiornueckoro okucieHus. Lluxnmueckue peakunu. OKHcIUTEIbHOE (POChHOpPUINPOBAHHE.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHa BEHIECTB TMepes aHadpoOHBIM. Dh(PEKTHUBHOCTH
JHEPreTHYECKOro oOMeHa.

JlemoHCTpauu:

IToprpersr: . Ilpuctiu, K.A. Tumupszes, C.H. Bunorpanckuii, B.A. Durensrapar, II.
Murtuenn, I'.A. 3aBap3uH.

Tabnmuuer u cxembl: "®ortocunHte3", "DHepreTmueckuii obmeH", "buocuHTe3 Oenka',
"Ctpoenue dhepmenta”, "Xemocunres".

O6opynoBaHue: CBETOBOH MUKPOCKOI, 000PYJOBAHUE Uil IPUTOTOBJICHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopHnast pabora "M3yueHne KaTaluTUUYECKON aKTUBHOCTH (PEpPMEHTOB (Ha MpUMeEpe
aMuUJIa3bl WK KaTanasbl)".

Jlaboparopnas pabota "M3ydeHue HhepMEHTAaTUBHOTO pACIUICTUICHUS TIEPOKCHA BOJOPOIa
B PACTUTEJIbHBIX U JKUBOTHBIX KJIETKax'".

JlaGopatopHnas pabota "CpaBHeHHUe npoleccoB (POTOCHHTE3a M XeMOCHHTe3a".
JlaGopaTtopnast pabota "CpaBHEHHE TPOIECCOB OPOKEHUS U AbIXaHUA".
29.6.7. Tema 7. HacnenctBeHHas MHGOpMALIUS U peau3alis ee B KIETKe.

Peakuuu matpuyHoro cuntesa. [[pUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKLIUSIX MATPUYHOTO
cuHTe3a. Peammsanus HacnencTBeHHOW wuH(opMmanmu. [eHeTHueckuii KoJX, €ro CBOMWCTBA.
Tpanckpunuus - marpuunblii cuaTe3 PHK. IIpuHIMNBI TpaHCKpUNIMKA: KOMIUIEMEHTAPHOCT,
AHTUNAPAIUIEIBHOCTh, ACUMMETPUYHOCTb.

Tpancmsiius u ee sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka. YcimoBust
ouocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Opranu3zaiusi reHoMa y IpOKapuoT U 3yKapHoT. Peryssius akTHBHOCTH T€HOB y IPOKapPHOT.
l'umote3a omepona (®. XKakoO, XK. Mano). Perymsmust oOMEHHBIX MPOILIECCOB B KIIETKE.
KieTounsblii romeocras.

Bupycsl - HekieTouHble (OPMBI KU3HU U OOJMUraTHble napasutbl. CTpoeHHe MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

BupycHble 3a001eBaHus 4eI0BeKa, )KUBOTHBIX, pactenuit. CITN/], COVID-19, conuanbabie
U MEIULUHCKHE TPOOJIEMBI.

JleMoHcTpanuu:



[Moptpetsr: H.K. Konsuos, J[.1. UBaHOBCKUI.

nn

Ta6mump! u cxeMmsbl: "buocunres 6enka", "I'enernueckuii kox'", "Bupycer", "bakrepuodarn".
[TpakTuyeckas padora "Coznanue Moaenu Bupyca'.
29.6.8. Tema 8. JKnU3HEeHHBIN UK KJICTKH.

Knerounsnii muki, ero mepuonsl u perymsauusa. Wutepdaza m muto3. OcobeHHOCTH
mpoliieccoB, mpoTekarnux B uHTepdasze. [loarororka kiuetku k aeneHuto. [IpecuHTeTHUeCKUiA
(TTOCTMUTOTUYECKHI), CUHTETHUYECKHH W MOCTCUHTETUYECKUH (MPEMUTOTUYECKHIA) MEepHOIbI
uHTepdasbl.

Matpuunsiii  cunres JHK - pemnukanumsa.  Ilpunnuner  perumkanun — JHK:
KOMIUIEMEHTApHOCTh,  IOJIyKOHCEPBATHBHBI  CHHTE3, aAHTUIAPALIEIBHOCTh. MexaHu3M
peruukanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. TenoMepsl 1 Tesnomepasza. XpoMOCOMHBIN
HAa0Op KIETKH - KapuOTHUIl. JIMIUIOWIHBIM M TaruyIOUIHBIA HAOOPBI XpOMOCOM. ['oMoJIOrHYHbIe
XpOMOCOMBI. I10/10BBIE XPOMOCOMBI.

,HGJ'ICHI/IG KIJICTKH - MUTO3. CTa,Z[I/II/I MHUTO3a U IPOUCXOOANIUE B HUX ITPOLUECCHI. Twumer MUTO3A.
KapI/IOKI/IHGS U IIUTOKHHE3. bronorunueckoe 3Ha4eHNEe MUTO34.

Perynsuuss mutoTMYeckoro nukia kietkd. IIporpammupyemasi kietoyHass Tubenp -
arnomnTo3.

Knerounoe s1po, XpoMOCOMBI, PyHKIIMOHAIbHAS FTEHOMUKA.
JleMoHcTpanuu:

Tabmumpr u cxemsl: "XKusnennberii nukn kiaetku", "Mwuto3", "CtpoeHnue xpomocom",
"Permmmkamus JIHK".

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKporpenaparbl: "MHUTO3 B KIETKax KOperiKa
ayka'.

Jlabopartopnast padota "M3yueHne XpoMOCOM Ha TOTOBBIX MUKpoOTpenaparax'".

JlaGopatopnasi paGora "HaOmromenue muTO3a B KIETKaX KOHYMKAa KOpeEIIKa Jyka (Ha
TrOTOBBIX MUKpOIIpenapaTax)".

29.6.9. Tema 9. Ctpoenue u GpyHKIIMH OPraHU3MOB.

buonornueckoe  pasHooOpasume  opraHu3mMoB.  OJTHOKJIETOUYHBIE,  KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEIEATEIBHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrtepuu,
apxeu, OJIHOKJIETOYHbIE IPUObI, OJHOKJIETOYHbIE BOJOPOCIH, ApyTrue nMpoTucThl. KomoHnuansHble
OpTaHU3MBI.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OPTaHOB.
Opranmns3Mm kak eauHoe menoe. ['omeocras.

Tkanu pactenuidl. Tumbsl pacTUTeNbHBIX TKaHeW: oOpa3oBaTesibHasi, IMOKPOBHA,
IPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEHMS, (PYHKIMA U pacHOIOKEHUs
TKaHEH B OpraHax pacTEHUMN.



TkaHU )KUBOTHBIX U YE€TIOBEKA. TUIIBI )KUBOTHBIX TKaHEH: dSMTUTENNATbHAS, COSTUHUTEIIbHAS,
MblIleyHast, HepBHas. OCOOEHHOCTH CTpPOEHUs, PYHKIMI U pacloNokKeHHs] TKaHeW B opraHax
YKUBOTHBIX U YEIIOBEKA.

Opranbl. BeretaTuBHbIE M T€HEPATUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPTraHOB
JKUBOTHBIX U YCJIOBCKA. (DYHKI_II/II/I OpraHoB U CUCTCM OPIraHOB.

Onopa Tena opranu3zMoB. Kapkac pactenuid. CkeneTbl OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbIll 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBmKeHHEe  OpraHu3MOB. JIBM)KEHHE OJHOKJICTOYHBIX OPIraHW3MOB: aMeOOHHOE,
KTYTUKOBOE, pPECHHYHOE. J[BV>KeHHWE MHOTOKIIETOYHBIX pPACTEHUH: TPOMU3MBI W HACTHH.
JIBM>KeHHE MHOTOKJICTOYHBIX J)KUBOTHBIX M YeJIOBEKa: MbIlIeuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.

IIutanue opranusmos. llornomenne BOABI, YIVIEKHCIOTO ra3a U MHHEPAJIbHBIX BEIECTB
pacreHussmu. [Iurtanue >KUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE IIUILECBAapPEHUE.
[InTanne NO3BOHOYHBIX XMBOTHBIX. OTHENBI MUIICBAPUTENBHOrO TpakTa. [InmeBapurenbHble
’kenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuii. Jpixanue >xuBoTHBIX. [{uddysus razos uepes
noBepXHOCTh KieTkU. KokHoe apixanue. JlpixarenbHas MOBepxHOCTh. KabepHoe M jeroyHoe
JbIXaHHUC. HBIX&HI/IC IIO3BOHOYHBIX JXHBOTHBIX M YCJIOBEKA. BBOJ'IIOHI/IOHHOG YCIIOKHCHUEC
CTPOCHHUsSI JIETKMX IT0O3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenbHasi cucTeMa uYeJoBeKa. MexaHu3m
BCHTUJIAIWHA JICTKUX Y IITHUI U MJIICKOIIUTAIOINX. Peryn;nms{ JObIXaHUA. HBIX&TCJ'II)HBIG 00BEMEL.

TpaHcHopT BEIIECTB Yy OpraHuM3MoB. TpaHCHOPTHBIE CHCTEMBI pacTeHui. TpaHcrnopt
BEUIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa U ee opranbl. KpoBeHOCHas cucTeMa Mo3BOHOUHBIX
KHUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwHs.
OBOJIOIMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMBbI MO3BOHOYHBIX >KHBOTHBIX.
Pabora cepaua u ee perynsnus.

Beinenenne y opranuzMoB. Beinenenue y pacteHmil. BeineneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyoiau. Oprausl BblieneHus. OUiabTpaliys, ceKperus 1 00paTHOe BcachbIBaHUE
KaKk MeXaHM3Mbl paboThl OpraHoB BbiAeneHUs. CBs3b MOJIOCTH Tejla C KPOBEHOCHOM U
BBIIETIUTENILHON cucTeMamMu. BblieneHne y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. lloukm.
Crpoenue u pyHkunonupoanue Hedpora. OOpa3oBaHHEe MOYH y YEIOBEKA.

3ammra y opraHu3MoB. 3alinTa y OJHOKJIETOYHbIX OpraHu3MoB. Criopbl GakTepuil ¥ UCTHI
npocTedmux. 3aliura y MHOTOKJIETOYHBIX pacteHuil. Kytukyna. CpenctBa macCMBHOM U
XUMHUYECKOH 3a1UTEl. OUTOHITUIEL.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M X MPOU3BOJIHBIE. 3aIllUTa OpraHu3Ma
or Oone3neil. VMMMmyHHas cuctema uenoBeka. KIeTOUHbBIf M TyMOpalbHBIH HMMYHUTET.
Bpoxnennblii M npuoOpeTeHHbI  cnenuduyeckuii  UMMyHHUTET. Teopust KIOHAJIbHO-
cenexktuBHOro ummyHnurera (I1. Opmaux, @.M. bepuer, C. Tonerasa). BocnanuTensHble OTBEThI
opranu3mMoB. Posb Bp0o)kJI€HHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxuMocTs W peryisinus y OpraHu3MoB. Pa3npaXuMoCcTb Yy OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsnus y pacTeHuil. PocToBble BemecTBa M HX
3Ha4YCHHUE.

Hepshas cuctema u peduiekTopHast peryJsuus y KUBOTHbIX. HepBHas cuctema u ee OTAeNbl.
OBOJIOMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOW CUCTEMBI Yy UBOTHBIX. OTIENBI TOJIOBHOTO



MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u peduiekropHas ayra. besyciioBHble M YCIOBHBIE
pediekchl.

I'yMopanbHast perynasuus M SHIAOKPUHHAs CHCTEMa JXUBOTHBIX M uejoBeka. JKesessl
SHJIOKPUHHOM CHUCTEMbl W HX TOpPMOHBI. JlelicTBue ropmMoHOB. B3anMoCBsS3b HEpPBHOW U
SHIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JlemMoHCTpauu:
IToprper: N.II. I1aBios.

Tabmuupl 1 cxembl: "OnmHOKIETOUYHBIE Bogopociu”, "MHOTOKIETOYHBIE BOAOPOCIH",
"baktepun", "[Ipocreiimue", "Opransl HBETKOBBIX pacTeHU", "CrcTeMBI OPraHOB O3BOHOYHBIX
*kuBOTHBIX", "BHyTpeHHee crpoenne Hacekombix', "Tkanu pacrenuit”, "KopHeBbie cuctemsi",
"Crpoenue crebus", "Ctpoenue nuctoBoi miuactuHku'", "Tkanu skuBoTHBIX", "CKeneT yenoBeka',
"[TumeBapurenpHas cucrtema", "KpoBeHocHas cuctema", "[IpixatensHas cuctema', "HepBHas
cucrema", "Koxa", "Mpimeunas cucrema", "BpigenurenbHas cucrema', "DHIOKpUHHAs
cucrema", "Crpoenne wmbimnbl", "MMmmynuter", "Kumeunonosoctueie", "Cxema nuTaHUs
pactenuii”, "KpoBeHOCHbIE cCTEMBI IO3BOHOYHBIX )KUBOTHBIX", "CTpoenue ruapel", "CtpoeHue
wiaHapun", "BHyTpeHHee cTtpoeHHe noxkaeBoro udepssa', "HepBhas cuctema pwi0", "HepBHas
cucrema siArymku", "HepBHas cucrema npecmbikaromuxcs', "Hepsnast cucrema nrunt”, "HepBHas
cucreMa miekonuratomux", "HepBHas cucrema uenoseka", "Peduexc".

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOTpenapaTbl TKaHe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, UTJIOKOXKUX, YKUBBIE
9K3EMIUISIphl KOMHATHBIX pAaCTeHUH, repOapuu pacTeHUI pa3HbIX OT/ENOB, BIaXKHBIE MTPENapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN O0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
000py10BaHUE IS IEMOHCTPAILIMHM TOYBEHHOTO U BO3YIITHOTO MUTAHUS PACTEHUH, pacCIIeTICHUs
Kpaxmasia 1 0eJKoB MoJ JeHcTBUEM (pepMEeHTOB, 000pyI0BaHUE ISl JEMOHCTPALIUU OIBITOB IO
U3MEPEHUIO JKU3HEHHOW €MKOCTH JIETKMX, MEXaHW3Ma [bIXaTEJIbHBIX [BIKEHHUM, MOAEIN
TOJIOBHOT'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

JlaGopatopHnas pabora "H3yuenue TkaHeil pacreHuit".
Jlaboparopnas padota "M3yuyeHue TkaHel )KUBOTHBIX".
JlaGopatopHnas pabora "M3yueHue opraHoB IIBETKOBOTO pacTeHUs".
29.6.10. Tema 10. Pa3MHOXK€EHNE 1 pa3BUTHE OPTAHU3MOB.

®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIFoYasi BEreTaTUBHOE) U MOJI0BOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJISLMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuoxenue. IlonoBbie kieTku, wiau ramersl. Meho3. Craguum Mmeio3sa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornyecknii ¢MbICI MeW0O3a U ITOJIOBOTO
npouecca. Meio3 1 ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

ITpenzapoapiieBoe passuthe. I'ameTorenes y ;kuBoTHbIX. [losoBsie xene3sl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KIETOK. CriepmaToreHes u ooreHes. CTpoeHre NOJ0BBIX KIIETOK.

OmonoTBOpeHre U 3MOPHOHAIBHOE DPAa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHMUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTUE OPraHU3MOB (OHTOr€HE3). DOMOpPHOJIOrus - HayKa O pa3BUTUU



opranuzMoB. Craauu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe narymku). [pobnenue. Tumbl
npobneHusi. OCOOEHHOCTH IPOOICHUS MIICKOIMTAONINX. 3apOABIIIEBbIC TUCTKH (TaCTPYJISIIHS).
3akiagka OpraHoB M TKaHEM M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHME 4acTeil
pa3BUBAIOLIETOCs 3apo/iblia (3MOpHOHAIbHAS MHIYKIMA). 3aKIIaKa IUIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT MepapXUUYeCKHX B3aUMOACHUCTBUII reHOB. BiusiHre Ha SMOpHOHANIBHOE Pa3BUTHE
pa3nUuHbIX (PAKTOPOB OKPYXKAIOLIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [locTamOpronanbHelii nepuoa. [Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3zpurue ¢ meramop(o3oM y OeClIO3BOHOYHBIX M IIO3BOHOYHBIX >KMBOTHBIX. buomormueckoe
3HAQYCHHUE MPSIMOr0 M HEIPSIMOI0 DPa3BUTHs, MX pacIpOCTpaHEHHE B mpupoze. Tumsl pocra
AKHUBOTHBIX. PaKTOPBI PEryJSIIUN POCTA KUBOTHBIX M yenoBeka. CTaguu MocTaMOPHOHAIBHOTO
pa3BUTHA Y >)KMBOTHBIX U uenoBeka. Ilepuoasl oHTOorenesa uenoseka. CtapeHHe M CMEPTh Kak
OMOJIOTHYECKHE TIPOIECCHI.

PazmHo>xenue u pazpurue pacrenuil. ['amerodur u copodur. Meiio3 B )KU3HEHHOM LIUKIIE
pacrenuii. OO6pa3oBaHue criop B mpoiecce meiio3a. ['lamerorenes3 y pacrenuii. Omio10TBOpeHUE
U pa3BUTHE PACTUTENIbHBIX OPraHMW3MOB. /[BOMHOE OIJIOJOTBOPEHHME Yy IIBETKOBBIX PACTEHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJisiuyu OHTOI€HE3a Y PACTEHUM U KUBOTHBIX.
JleMoHCTpauu:
[Hoptpetsr: C.I'. HaBammun, X. [lIneman.

Tabmumpr 1 cxemsl: "BereratuBHoe pasmHokeHue", "Tumbl 0ecronoro pa3sMHOXKEHHUA',
"PazmuoxeHune ximamuaoMoHaasl", "Pasmuoxxenue sBriensl”, "PasmHoxxenue ruapel"”, "Meiios",
"Xpomocomsl", "T"amerorenes", "Crpoenue siinekneTku u cnepmarosonaa’, "OCHOBHbIE CTaANN
oHrorenesa", "[Ipsmoe u Henpsimoe pa3zsutue", "PazButue maiickoro xxyka", "Pa3BuTtue capanun',
"PazButne narymku", "JIBoiiHOE OMIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuit", "CTpoeHue ceMsH

"

OJITHOZIOJIBHBIX U IBYAOJBHBIX pacTeHuit", "XKu3HeHHbI Uk Mopckol kanyctel", "JKu3HeHHBbIN
nukt mxa", "YKu3HeHHbI UK manopoTHuka", "YKU3HEHHBIN UK COCHBI'".

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpPOTIpENapaThl SHIEKIeTOK U CepMaTO30H/10B,
Mozens "Lk pa3BuTHS IATyIKu'.

JlaGopatopHass pabota "M3ydyeHue CTpOeHHMsS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpomnpemnaparax".

[IpakTuueckass pabora "BbisBIeHHE TPHU3HAKOB CXOACTBA 3apOABIIICH MO3BOHOYHBIX
JKUBOTHBIX".

JlaGopatopHnas pabora "CTpoeHHe OpraHOB pa3MHOXKEHHS BBICIINX pacTeHUN".
29.6.11. Tema 11. I'eneTnka - Hayka O HaCJIE€ACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB.

HcTopus CTaHOBIIEHUS U pa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHbIX YueHbIX B pa3BuTHH reHeTuku. Paboter H.K. Konsosa, H. .
Basunosa, A.H. benoszepckoro, I'./l. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OcCHOBHbBIC TCHETUYECKUE IIOHITUS M CHUMBOJIBL. [ 'OMOJIOrHYHEIC XpOMOCOMBI, AJIJICJIbHBIC
T'CHBI, aJIbTCPHATHWBHBLIC IIPHU3HAKU, I[OMHHaHTHBIfI u pGIIeCCI/IBHI)II\/II IIpHU3HAK, TI'OMO3UIO0TA,
reTepo3uroTra, 4ucrad JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH. OcHoBHbBIC METOJAbI TI'CHCTUKMH:



THOPUIOTIOTHYECKUH, TUTOIOTUIECKHA, MOJEKYIISIPHO-T€HETHUECKHUI.
JleMoHCTpamuu:

IToprpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H.K. Konbsnos, H.1. Basuios, A.H.
benozepckuii, I'.JI. Kaprieuenko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabnunet 1 cxembl: "MeTobl reHeTHKH'", "CXeMBI CKpeluBaHus'.
Jlabopartopnast pa6ota "po3zoduiia kak 00bEKT reHeTUYECKUX UCCIAEAOBaHUMN".
29.6.12. Tema 12. 3axOHOMEPHOCTH HACIEACTBEHHOCTH.

Momnorubpuanoe ckpenuBanue. [lepBorit 3akoH MeHens - 3aK0H eTMHO00pa3ust THOPUIOB
1epBoro nokxosyieHus. llpasuno nomMuHupoBanusa. Bropoit 3akoH MeHaens - 3aKOH paclleIlICHUs
npu3HakoB. lluTonormueckrie OCHOBBI MOHOTHMOPUIHOIO CKpeuIMBaHUS. [ 'HIoTe3a 4HMCTOTHI
ramer.

AHanuzupyrolee ckpenmBanue. [IpomexxyTouHblid XapakTep Hacleq0BaHus. Paciemienie
IIPHU3HAKOB IIPHU HCIIOJIHOM JOMUHUPOBAHWH.

Jurnbpuanoe ckpenmBanue. Tperuii 3akoH MeH e - 3aKOH HE3aBUCUMOTO HaCIe0BaHUS
IIPpHU3HAKOB. HHTOHOFH‘-I@CKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIMBAaHHA.

CueruieHHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CremieHHOe Hacjie/I0BaHHue
I'CHOB, HapymeHI/Ie CLICIIJIICHUA MG)KI[y T'CHaMU. XpOMOCOMHaSI TeOpI/IH HaACJICIACTBCHHOCTU.

I'enetnka mosa. XpOMOCOMHBI MEXaHU3M ONpPENENECHUs IoJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBlii M TreTeporaMeTHbId IOJ. [eHeTuyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIIICHHBIX € ITOJIOM.

l'enoTun xak uenoctHas cucrema. llnedorponuss - MHOKECTBEHHOE JEHCTBUE TIE€HA.
MHOK€ECTBEHHBI ajuienn3M. B3auMoJelcTBUE HeaulebHBIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [lonumepusi.

['eHeTdeckuii KOHTpOJIb pa3BUTUS PACTEHUN, JKUBOTHBIX M YEJIOBEKAa, a TaKXKe
(pU3MOIOTNUECKUX MPOIIECCOB, MOBEACHHUS U KOTHUTUBHBIX (DYHKIMHA. | 'eHeTHuYeckre MexaHU3Mbl
CUMOMOreHe3a, MEXaHW3Mbl B3aUMOJEHCTBUS "XO34MH - Mapa3uT' U "XO35UH - MUKpoOuom".
I'eHeTnueckue acmeKTbl KOHTPOJS M U3MEHEHHUsl HACJIEJCTBEHHOW MH(OPMAIMM B MOKOJIECHUSIX
KJIETOK U OPraHU3MOB.

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

Tabnuuer u cxemsl: "[lepBrerit 1 BTOpoii 3akonbl Mennens", "Tpetuit 3akoH Mennens",
"Ananusupytouiee ckpemupanue”, "Henonnoe nomunuposanue”, "CuernieHHOE HaclleJOBaHHUE
npu3HakoB y Apo3o¢unsl”, "I'enetnka nona", "Kapuorun yenoseka", "Kapuotun apozopuisr”,
"Kapuorumn nrunier", "MHokecTBeHHBIN ayutenu3M', "B3aumoaeiicTBue reHoB".

O6opynoBaHue: MOJENb ISl AEMOHCTpPAllMU 3aKOHOB €IMHO00pa3us TUOpPUIOB MEPBOTO
TIOKOJICHUSI W PacCIIeIUICHHsI TPHU3HAKOB, MOJENb JJIs JEMOHCTpAIlMH 3aKOHA HE3aBHCHMOTO
HACJICIOBAHMSI IPU3HAKOB, MOJIENb JJIs IEMOHCTPAIIUHU CUEIUICHHOTO HACJIEeIOBAaHUS MIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: "Jlpozodua".



[Tpaktuyeckas pabora "M3ydyeHue pe3yabTaToB MOHOTMOPHUIHOTO CKpEIIMBAaHUS Yy
Ipo3o¢ b,

[Ipaktuyeckas pabora "M3yueHwe pe3ysibTaTOB IUTHOPUIHOTO CKpEIIMBAHUS Yy
nIpo3o¢ b,

29.6.13. Tema 13. 3aKkOHOMEPHOCTH U3MEHYUBOCTH.

B3anmogeiictBue renotuna u cpenasl npu GopmupoBaHun ¢GeHoTuna. V3MEeHYHMBOCTH
IIPpHU3HAKOB. KauecTBenunie n KOJIMYECTBCHHBIC IMPU3HAKH. BI/II[LI NU3MCHYUBOCTH:
HEHACJIeJICTBEHHAs] U HACJIE/ICTBEHHASI.

MoaudukanonHas U3MEHYUBOCTb. Poib cpenbl B (OpMUPOBAHMM MOJU(PHUKAIIMOHHON
n3MeHunBocTH. Hopma peakiuu mpu3Haka. BapuarmoHHblld psig ¥ BapuanvoHHass kpuBas (B.
Horanncen). CoiicTBa MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

I'emoTunuuyeckasts HW3MEeHYHBOCTHL. CBONHCTBA TI'€HOTHIIMYECKONH W3MEHUYHMBOCTH. BuUAbI
T CHOTI/IHI/I‘ICCKOI\/'I N3MCHYHNBOCTH. KOM6I/IHaTI/IBHa$I, MYTaI_II/IOHHaJI.

KomOuHaTtuBHasi U3MEHYMBOCTh. MeH03 M TOJIOBOM TMPOIECC - OCHOBA KOMOMHATHBHOM
N3MCHYUBOCTU. POJIL KOM6HHaTHBHOI>'I N3MCHUYHNBOCTU B CO3JaHUU I'CHCTUYCCKOI'O pa3H006pa31/1;1
B IIpeieiax OJIHOTO BU/IA.

MyTranvoHHass HW3MEHUYMBOCTb. BuAbl MyTaluMi: TIE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE W HWHIYUUPOBAHHBIE MyTalMHU. SAepHbIE W [UTOIUIA3MATUYECKHE MYTallUH.
CoMaruueckre W MOJOBble MyTauud. [IpUYMHBI BO3HUKHOBEHHMS MyTaluil. MyTareHsl U HX
BJIUSIHUE HA OpPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOTO MPONECcCa. 3aKOH TOMOJIOTHYECKUX
psanoB B HaciencTBeHHou wu3MeHunBoctd (H.M. BaBunoB). BHesaepHas H3MEHYHMBOCTh H
HAaCJIEACTBEHHOCTD.

JleMoHcTpanyu:
[Toptpersr: I'. ne ®pus, B. Moranucen, H.M. BaBuios.

Tabnuuer u cxembl: "Buabl usmenuuBoctu", "MoaudukanuoHHas HW3MEHYHUBOCTH',
"KomOunatuBHas n3meHIHBOCTR", "Meiio3", "OmiogorBopenue”, "['eneTndyeckue 3a00eBaHMs
yenoBeka'", "Buabel mytanmii".

OOopynoBaHue: JXWUBBIE W repOapHbIE ASK3EMIUIAPHl KOMHATHBIX pPACTEHUH, PUCYHKH
(dpororpadun) >KUBOTHBIX C PA3TMYHBIMHA BUJIAMU N3MEHYHBOCTH.

Jlabopatopnast  pabora  "HccnemoBanme = 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
u3MeH4YnBOCTU. [locTpoeHne BapraliMoOHHOTO Psijia U BapHAIIMOHHOW KpUBOit".

[IpakTuueckas pabora "MyTtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpoIpenaparax)".
29.6.14. Tema 14. I'eneTuka 4yenosexa.

Kapuotun uenoBeka. MexnyHapoqHas HporpaMMa MCCIEIOBAaHHUS T'€HOMa YeIOBEKa.
MeTtoapl U3ydeHUs] TeHETUKU YelIOBeKa: eHealornyecKuid, OIM3HELOBBIN, [IUTOI€HETHYECKU,
HOIYJISIIUOHHO-CTATUCTUUECKUN, MOJEKyJIapHO-reHeTuyeckuid. COBpEeMEHHOE OmpeesieHne
TEHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ noMolubto [11[P-
aHanu3a. HacnencrBeHHble 3a0051€BaHus 4eI0BeKa. | 'eHHbIE M XpPOMOCOMHBIE OOJIE3HU YETIOBEKA.
Bonesnn ¢ HaciencTBEHHOM NpPepacoyIoKEHHOCTbIO. 3HAUEHUE MEAMIMHCKONW TE€HETHKU B



nmpeaoTBpalicHu U JICUCHUNW TCHCTUYCCKUX 3360H€B3_HI/II>'I YCJIIOBCKA. MGIII/IKO-FCHGTI/I‘-IGCKOC
KOHCyJIbTUpoBaHue. CTBoJIOBbIE KIIETKU. [loHsATHE "TeHeTHYEeCKOoro rpy3a". ITUUecKrue acreKThl
I/ICC.HGI[OBaHI/Iﬁ B 06.]IaCTI/I PEAAKTUPOBAHUA TCHOMA U CTBOJIOBLIX KJICTOK.

['enernyeckue (akTopbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH 4YeNOBeKa K (DU3MYECKOMY U
XMMHUYECKOMY 3arpsi3HEHMIO OKpY’Karollell cpenapl. ['eHeTmueckass IpenpacrnoiokeHHOCTh
YeJIoBeKa K MaTOJOTUSIM.

JleMoHcTpanuu:

Tabmuupr u cxemsl: "Kapuotun dyemoBeka', "MeToasl M3ydeHHMs] TEHETHKH dYesoBeka',
"I'eneTnyeckue 3a001eBaHMS YeIoBeKa'.

[TpakTrueckas padota "CocTaBiieHHE U aHATIN3 POJTOCIOBHOM".
29.6.15. Tema 15. Cenexuus opraHu3MoB.

JloMectukamuss U cenekuus. 3apoKIACHUE CEICKUUH W JoMecThkanuu. Yuyenue H.U.
Bagunosa o LleHTpax mpouCXOXKACHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Poib cenexiuu
B CO3JJaHUM COPTOB PACTEHUI U MOPOJ1 )KMBOTHBIX. COpT, MOpoaa, ITaMM. 3aKOH FTOMOJIOTHYECKUX
pAnoB B HacieACTBeHHOW u3MeHunBocTd H.M. BaBuioBa, ero 3HaueHue sl CEIEKIMOHHOM
paboTHI.

Mertoabl ceneKIMOHHON paboThl. MIcKycCTBEHHBIH OTOOP: MAacCOBBIM M MHIUBUAYaJbHBIN.
Ortanbl KOMOMHAIIMOHHOW ceNieKiuu. VcnbiTaHue mpou3BOAUTENCH 1O moToMcTBY. OTOOp MO
TEHOTHITY C ITOMOIIBIO OIIEHKH (PEeHOTHIIa TOTOMCTBA M OTOOP MO TE€HOTHUITY C MMOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJIeKIMOHHON paboThl. PaananuoHHBIA U
XUMUYECKMM MyTareHe3 KaK MCTOYHHK MyTalldid y KYJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonb30BaHre TeHOMHOTO PelakKTUPOBAaHUS U MeTOZ0B pekoMOuHaHTHBIX JIHK miis monyuenus
HUCXOHOTO MaTepuaa JJisl CEJICKIHH.

[Tonyyenne mnonumuiongoB. BHyTpuBumoBas rubpuauzanusa. bauskopoacTBeHHOE
CKpellMBaHue, Wik UHOpuauHr. HepoacTBeHHoe ckpermuBaHue, Wik ayTOpuAUHT. ['eTepo3uc u
ero mnpuuuHbl. Mcmonb3oBanue rerepozuca B cenekuuu. OtnaneHHas THOpUIM3AIMAL
[Ipeononenne Oecraogusi MEXBUAOBBIX THOpUAOB. JIOCTHMXKEHMSI CENEKLUHWU pacTeHUH u
JKUBOTHBIX.

CoxpaHeHHEe U H3yYE€HUE T€HETHYECKHX DPECYpCOB KYJIbTYPHBIX PACTEHUN M UX JTUKHUX
poauuei Ui co31aHusl HOBBIX COPTOB U THOPUAOB CENTbCKOXO035ICTBEHHBIX KYJIbTYP.

JleMoHCTpauu:

IToprpersr: H.W. Basunos, .B. Muuypun, I'.JI. Kapneuyenko, ILII. Jlykpsnenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabnuuel u cxemsbl: "L[eHTpBI TPOUCXOKACHUS U MHOTO0OOpa3usl KyJIbTYPHBIX pacTeHUi",
"3aKOH TOMOJIOTMYECKHX pPSAIOB B HACJICACTBEHHOW u3MeHumMBOCTH', "MeTonmbl cenexuun",
"Otnanennas rubpunuzanus”, "Myrtarenes".

Jlaboparopnas pabGota "M3ydyeHue cOpTOB KYJbTYpHBIX PAaCTEHUN M IMOPOJA JOMAIIHUX
JKUBOTHBIX".



JlaGopatopHnas pabota "M3yueHre METOI0B CeNIeKLIUU pacTeHuit".
[TpakTrueckas padota "[IpuBuBKa pacTeHui".

Okckypcusi "OCHOBHBIE METOJBI M JOCTHKCHHS CENEKIUU PACTEHUH W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHILUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA yYacTOK, B TEIUIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTpa)".

29.6.16. Tema 16. BHOTEXHOIOIUA U CUHTETHYECKAS OMOJIOTHS.

OOBeKTHI, HCIONb3yeMble B OHMOTEXHOJOTMH, - KIETOYHBIE M TKAaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbl, HX XapaKTepucTHKa. TpaaunuoHHas OHOTEXHOJIOTHA: XJeOoneueHue,
MOJIyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAeNUue. Mukpobronorndeckuii cunre3. OObeKThI
MHUKPOOHOJIOTHYECKUX TexHosIorui. [Ipon3zBoacTBo Genka, aMMHOKUCIOT U BUTAMUHOB.

Co3nanne  TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYMPOBaHUs T€HOMOB C LICJIbIO MOJYyYE€HHUs] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEP KAILHUX
HE BCTPEUaIOINecs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Knerounas unxenepus. MeToabl KyJbTYpbl KJIE€TOK M TKAaHEW pPAaCTEHUH W KUBOTHBIX.
Kpuobanku. Comaruueckas rudOpuanu3anus M COMaTHUECKUil smOpuorenes. lcmonb3oBaHue
rarjiousioB B CEJEKIUU pacTeHuld. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpYyKUHs
SIMIIEKIIETOK U KJIOHUPOBAHKE KUBOTHBIX. MeTO/ TpaHCIJIaHTALlUU SIJIEP KIETOK.

XpOMOCOMHasl U T'€HHasl MHXKEeHEepHs. VICKyCCTBEHHBIN CHUHTE3 I'€Ha M KOHCTPYUPOBAHHUE
pexomOuHanTHBIX JIHK. JlocTikeHUsT M NEepCHeKTHBBl XPOMOCOMHOW M T€HHON HH)KEHEpHUH.
DKOJOTUYECKHE U ITUYECKHE MTPOOIEeMbI T€HHON NHKEHEPUH.

Menuuunckue 6uorexHonoruu. [loctrenomuas mudposas meaununa. [111P-nuarHoctuka.
MeTa00I0OMHBII aHAIM3, TEHOIIEHTPUYECKUN aHaTN3 MMPOTEOMa YEJIOBEKa ISl OIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTSL pa3pabOTKH (PyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHUsI KOMIUIEKCHBIX
TKaHeW COYeTaHHWEM TEXHOJOTHI TPEeXMEPHOTro OMONMPUHTHHra U ckaddOIIUHTa N7 pelieHus
3a71a4 NEPCOHATM3UPOBAHHON METUILIMHBI.

Co3maHue BEKTOPHBIX BaKIMH C II€NbI0 OOecredyeHus: KOMOMHHUPOBAHHOM 3allUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYyJIspHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
coJiepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO OIMacHbIe 3a00JIeBaHMs YeIOBEKa U )KUBOTHBIX.

JleMoHCTpauu:

Tabnuubl u cxemsl: "Mcnoab30BaHrEe MUKPOOPIaHU3MOB B IPOMBIIIJICHHOM IIPOU3BO/ICTBE",
"Knerounas uwxenepus", "['ennast unxenepus'.

JlaGopatopHnas padora "H3yuenne 00beKTOB OMOTEXHOIOTHH" .
[TpakTuueckas pabota "[lonyueHre MOTOUHOKUCIIBIX TPOTYKTOB".

Okckypcust "bBUoTexHONOTHs - Ba)KHEHIIass MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)" .

29.7. CopepxxaHne oby4yeHus B 11 knacce.

102 4, u3 HUX & 4 - pe3epBHOE BpEMS



29.7.1. Tema 1. 3apoxaeHue U pa3BUTHE IBOJTIOLMOHHBIX MPEACTABICHUI B OMOJIOTHH.

OpomonnonHas Teopust Y. JapBuna. [Ipeanocsuiku BOSHUKHOBEHHS AapBUHU3MA. JKU3Hb
Y Hay4Has JnearenbHocTs Y. JlapBuHa.

JIBMOKyIIIME CHITHI 3BOTIOIMHU BUOB 110 Y. JlapBUHY (BBICOKAasi ”HTEHCUBHOCTh PAa3MHOKEHUS
OpTraHu3MOB, HACJICACTBCHHAA H3MCHYUBOCTD, 60p568. 3a CyLICCTBOBAHUC, €CTECTBECHHBIN U
HCKYCCTBEHHBIH OTOOD).

Odopmrnenne cuareTndeckoit Teopun »Bomtonuu (CTD). HelitpanbHas Teopust 3BOIIOLUU.
CoBpeMeHHas 3BOJIIOIIMOHHAS OWOJIOTHS. 3HAYEHUE DBOJIIOIMOHHOW TEOpHH B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KAPTUHBI MUDA.

JlemoHCTpauu:

[Moptpetsr: Apuctorens, K. Jlunneit, XK. Jlamapk, 3. Cent-Unep, XK. Kroswe, Y. lapsun,
C.C. Yerepukos, U.U. [lImansraysen, [. Xonaein, [1.K. benses.

Tabnuubl 1 cxemsl: "Cucrema >xuBoil npupoasl (mo K. Jlunnero)", "JlecTHHLIA >KUBBIX
cymects (1o Jlamapky)", "Mexanu3m GopMHpPOBaHUS TPUCTIOCOOTICHUHN Y PACTCHHUM U KUBOTHBIX
(mo Jlamapky)", "Kapra-cxema mapupyta nyremectsust Y. Japsuna", "Haxonku Y. JlapBuna',
"®opmbl 60pKOBI 3a cymiecTBoBaHue", "Ilopoasl romybeit", "MHorooopasue KyiabTypHBIX (OpM
kanyctel", "Ilopoasl gomamHux XHBOTHBIX', "Cxema oOpa3oBaHuss HOBBIX BHJOB (o Y.
HapBuny)", "Cxema COOTHONICHHUS IBIXKYIIUX CHJI 3Bomtonuu", "OCHOBHBIC TIOJOKEHUS
CUHTETHUYECKOM TEOPUH IBOJIIOLIUA".

29.7.2. Tema 2. MUKpPO3BOIIOLNS U €€ PE3YJIbTATHI.

[Tomynsmust Kak dieMeHTapHas eauHHIa 3Boiolnud. CoOBpeMEHHBIE METOABl OIEHKHU
TEHETUYECKOTO pazHoo0pasus U CTPYKTYpPHI omyJisiiuid. 3meHnenne reHooH 1a oMy IS KakK
AJIEMEHTApPHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH TreHeTHdeckoro paBHoBecus JIxk. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOPbl (ABIIKYLIME CHIIBI) DSBOJIONMUA. MyTallMOHHBIA Tpolecc.
Komb6unatuBHast u3MeHUYUBOCTD. J{peii¢ reHoB - cirydaiiHble HeHapaBJIeHHbIE H3MEHEHUS YacTOT
aeneil B momymauusax. Oddext ocHoBarenas. Murpamuu.  M3o0msMuMs  MOMyJISIMKA:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouojorudeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOD - HarpaBsAoUMi GakTop 3BoMONHUN. POPMBI €CTECTBEHHOT0 0TOOpa:
OBUKYLIUHM, cTaOuWiam3upyrowmui, paspbiBaomuil  (au3pyntuBHblif). [lonoBoit  oTOop.
BO3HMKHOBEHHE U 3BOJIIOLNUS COLIMATILHOTO NTOBEACHUSI JKUBOTHBIX.

[IprcnocoO0aeHHOCT, OpPraHU3MOB KakK pe3yJbTaT MHKPOAIBOJOLMU. Bo3HHKHOBEHUHE
npucnocoOneHuit y opranusmoB. Apomopdo3ssl u uauoaganrtanuu. Ilpumepsr npucnocodaeHuit
y OpraHusMoB: Mopdonoruueckue, QGU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpa3oBaHue Kak pe3ysibTaT MHKPOIBOJIOLWH.
W3onaums - xmoueBoi (akrop BupooOpasoBanus. IlyTm u crmocoObl BHI00Opa30BaHMS:
ajyonarpuueckoe  (reorpaduyeckoe), CUMIATPUUYECKOe (IKOJIOTMYECKOe), '"MIHOBEHHoE"
(monurutonan3anus, rudpuanzanus). JaMTeabsHOCTh SBOMIOLMOHHBIX POLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.



Ponp 3BomonMOHHOW OWoOMOTMHM B pa3pabOTKE HAyYHBIX METOAOB COXpPaHEHUS
O6nopazHo00pasus. MUKPOIBOIIONUS W KOIBOIIOLUS TMApa3sUTOB M HMX XO035eB. MeXaHU3MBbI
(hopMUpOBaHHS YCTOWIMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpamuu:
IToptpetsr: C.C. YerBepukos, 3. Maiip.

Tabmuupl u cxemsl: "MyTanmonHass u3MeHYMBOCTR", "[lomynsiuonHast cTpykTypa Buaa",
"Cxema mposBiIeHHs 3akoHa Xapau-BaitOepra", "JIBwkymme cuibl  3BOJIOIMH",
"DKoJIOTHYECKass HM3OJISIHSA TONMyJAnuii ceBaHckor ¢dopemn”, "['eorpaduueckas wu30sIHsS
JMCTBEHHHIIB CHOMPCKON M JIMCTBEHHULBI Jaypckoi”, "TlomynsuoHHbIe BOJHBI YUCICHHOCTH
XUITHUKOB W kepTB", "Cxema JeHCTBHS ecTecTBEHHOro otroopa", "®dopmbl OOpHOBI 3a
CyllecTBOBaHME", "NHaycTpualibHbII MeENaHu3M", "YKuBbie nckonaemsie",
"[TokpoBuTenbCcTBEHHAsT OKpacka >KUBOTHBIX", "lIpenmympexnaromias OKpacka >KUBOTHBIX',
"®usznonornyeckue agantanuu', "IIpucnocoOIeHHOCTh OPraHU3MOB M €€ OTHOCHTEIBHOCTB',
"Kpurepuu Buma", "Bunbl-noitamku", "Ctpykrypa Buma B npupome”, "CmocoObr
BupooOpazoBanus", "['eorpapumueckoe  BupoOOpa3oBaHME TpeX  BHJIOB  JIaHABIIICH",
"DOxonorudeckoe BupooOpazoBanue BumaoB cunmIl', "llomumionasr pacrenmii, "KamyctHo-
peneunsrii rubpua’”.

O6opynoBanue: repOapuu pacTEHUM, KOJUICKIIMA HACEKOMBIX, Yydesia ITHUIl M 3BEpeu C
OpUMEpaMHU Pa3InYHbIX MPHUCIIOCOOJICHHUM, yydena NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopatopHnas paboTa "BpisiBIIeHHEe H3MEHYMBOCTH y 0c00€ei oHOro BUaa'.

Jlaboparopnast pabora "lIpucmocoOneHuss OpraHU3MOB W HMX  OTHOCHUTEIbHAs
1esecoodpa3HocTh".

Jlaboparopnas padota "CpaBHeHUE BUA0B IO MOPPOJIOTHIECKOMY KPUTEPHIO".
29.7.3. Tema 3. MakpO3BOJIIOLIMSI U €€ PE3YJIbTaThI.

MeTtoapl n3ydeHus: MakposBostouuu. [laneoHTonornyeckue MeToAbl U3yUeHHs SBOJIIOLIHH.
Ilepexoanbie popMbl U GUIIOreHETUYECKHE PSIIbI OPTaHU3MOB.

buoreorpaduueckue MeTo 1bl U3ydeHus 3Botouu. CpaBHeHHE QIIOphI U (payHbl MATEPUKOB
U OCcTpoBOB. buoreorpagpuueckue obaactu 3eMian. BUuabl-sHAEMUKH U PEIUKTHI.

OMOPHOJIOTHYECKUE W CPABHHUTEIBHO-MOP(OTOTUYECKHE METOMIBI WM3YUYEHHUS SBOJIOIIHH.
['eHeTnueckre MexaHU3MBbI DBOJIOLMM OHTOT€HE3a W IOSBIICHUS 3BOJIIOLMOHHBIX HOBILIECTB.
I'omonornyHele 1 aHaOTUYHBIE OpraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYIIAPHO-
TreHeTUYeCKrue, OHOXMMHUYECKME M  MaTeMaTUYeCKUe METOAbl U3YYCHHUs  HBOIIOIHH.
I'omonoruunsie renbl. COBpeMEHHBIE METOIBI IIOCTPOCHHS (PUIIOTEHETUYECKUX JCPEBHEB.

XpOMOCOMHLIe MyTallu U 3BOJIIOIIUA T'CHOMOB.

OO6mwme 3akOHOMEpPHOCTH (MpaBuiia) IBOIOIUH. HeoOpaTUMOCTh IBOMIOIMU. AJanTHBHAS
panuanus. HepaBHOMEPHOCTh TEMIIOB YBOJOLIHH.

JlemoHCTpauu:

IToptpetsr: K.M. bap, A.O. Kosanesckuii, . Mromiep, O. I'exkens.



Tabnumer u cxemsl: "®dunoreHernueckuid psa momanu", "Apxeontepukc", "3Bepo3yOnie
smepsl”, "Creronedansl", "Punnoduter, "Cemennbie mamopoTtHuku", "buoreorpaduyeckue
306l 3emnu", "Jlpelip xonTuHeHnTOB", "PenmkThl", "HawanpHble cTaauu >MOPHOHAIBHOTO
pa3BUTHS TO3BOHOYHBIX KMBOTHBIX", "['OMONIOrMYHbIE U aHAOTUYHbIE OpraHbl”, "PyauMeHThI",
"AtaBu3mbl", "XpomocoMHBIe HAOOpbI uejgoBeKa M mmMmanie", "I'JaBHbIE HampaBlIeHUS
sBosronuu”, "OO0IHe 3aKOHOMEPHOCTH IBOJTIOIHAH ",

OO6opynoBaHue: KOJUIEKLIUH, TepOapuu, MYJSDKA HMCKOMAeMbIX OCTAaTKOB OPIaHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYIMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HaCEKOMBIX.

29.7.4. Tema 4. [IpouCX0XI€HUE U Pa3BUTHE KU3HU HA 3eMJIe.

Hayunbple rumoTessl NPOUCXOXKICHHUS KHU3HM Ha 3emie. AOuWOreHe3 M MaHCIEPMHUS.
JloHay4Hble TPEACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa HOCTOSHHOTO
caMo3apo>KJIeHUs KU3HHU U ee onposepxkenue onbitamu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpouncxoxaeHue )Ku3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Tambl HEOPraHWYecKoi 3Boouuu. [lnanerapHas (reosoruueckas) SBOJIOLUS.
Xumuueckass 3BOJIONM. AOHOr€HHBIH CHUHTE3 OPraHMYECKMX BEIIECTB W3 HEOPraHUYECKUX.
OmnsiT C. Muniepa u I'. FOpu. O6pa3oBanue nonumepoB U3 MoHOMepoB. KoariepBaTHas runoresa
AWM. Omnapuna, runore3a nepBuuyHoro OynboHa JI. XongeitHa, reHetuuyeckas rumoresa [
Memnnepa. Pubosumsl (T. Uek) u runoresa "mupa PHK" V. ['unbepra. ®opmupoBanue MmemoOpan
Y BO3HUKHOBEHHUE MPOTOKJIETKH.

I/ICTOpI/I}I 3eMin " METOAbl €€ HUZYUYCHUA. Hckomaemeie OpraHnu4eCKUC OCTaTKHU.
FGOXPOHOJ'IOFI/ISI )51 €C METO/JBI. OTtHOCHUTENIbHAS n a0coJIroTHAS reOXpPOHOJIOT .
FGOXpOHOJ'IOFI/I‘-ICCKaSI [IKaja: 90HbI, 3pbI, ICPHUOABI, STIOXU.

Havanbhble sTanbl opranndeckoil sBomtonuu. [losiBieHNe U 3BOJIONUS MEPBBIX KIIETOK.
Oomonust MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emuie coobmiectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[IpoucxoxaeHue s3ykapuor (cuMmOuoreHes). DBOJIOLMOHHOE MPOMCXOXKJIEHHUE BHPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJICTOYHBIX OPTraHU3MOB.

OCHOBHBIE ATAIbI HBOJIIOIMH BBICIINX pacTeHuil. OcCHOBHBIE apoMOp(o3bl pacTeHuid. Borxo
pactenuii Ha cymry. [losiBleHHe CIOpPOBBIX pacTeHWl W 3aBoeBaHWE UMHU cymH. CeMeHHBbIE
pacteHus. [IpoucxoxieHre NBETKOBBIX PACTEHUM.

OcHOBHBIE ATambl JBOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuil B3pbIB - MOSBICHHE COBPEMEHHBIX TUMOB. [lepBbie XOpaoBbIe
KUBOTHBIC. JKU3Hb B BO/IC. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne ampuOuil 1 penTHITHA.
[Ipoucxoxaenne miaexkonutalmux u ntull. [lpuHnun kmroueBoro apomopdosza. OcBoeHue
0EeCII03BOHOYHBIMHU Y TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emile 110 9paM U NEPUOAAM: apXeil, IPOTEpO30ii, MaIe0301, ME3030H,
KaiiH0301. O011as XapakTeprucTUKa KJIMMaTa U reojJoru4eckux npoieccon. [losiBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBHMsS M BIMSHHE Ha Ta30Bblil cOCTaB
aTMocdepBhl.

MaccoBbie BBIMUPAHUSA - SKOJIOTMYCCKHUE KPHU3UCHI HNPOLLIOIo. HpI/I'II/IHLI n CICACTBHUA



MaccoBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocoOeHHocTH. IIpobiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emiie.

CoBpemeHHass cucTemMa opraHuyeckoro mupa. [IpuHIMNBI Kiaccu(UKauu OpraHu3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JemoHCTpanuu:

[Toptpetsr: ®@. Pean, JI. Cnamnannanu, JI. ITactep, .M. Meunukos, A.U. Onapun, /.
Xonpeitn, I'. Mennep, C. Muinep, I'. FOpu.

Tabmumpr u cxemsl: "Cxema ombita @. Pegu", "Cxema ombita JI. IlacTepa mo m3yueHuro
camo3apoxaeHus xu3Hu", "Cxema ombiTa C. Mumnepa, I'. FOpu", "Otansl Heopranmdeckoi
spommonuu”, "I'eoxpoHosiornyeckas mkana", "HadanbHble 3Tanbl OpraHMYeCKOM 3BOJIIOIUU",
"Cxema 00pa3oBaHus 3yKapHuoT rmyTeM cumbuorenesa", "Cucrema xuBoit npupozst”, "Ctpoenue
Bupyca", "Apomopdo3bl pacrenmit', "Punumoduts", "OpHOKIETOYHBIE  BOJIOpPOCTH'",
"MHuoroknerounsle Bogopociaun", "Mxu", "lIlanoporauku”, "I'onocemennsie pactenus”, "Opransl
BETKOBBIX pacteHmit", "Cxema pa3BuTus XUBOTHOro mmpa", "Apomopdo3bl >KHBOTHBIX',
"IIpocreiimme”, "Kumeunononoctueie", "Ilmockwe wuyepBu", "Unenucrtonorue", "PviObI",
"3emHoBoanbie", "lIpecmbikarommecs”, "lltuupl", "Miekonuraromme", "Pa3BuTHe XKU3HM B
apxerckoil spe", "Pa3Burue xU3HM B IPOTEPO30iicKoi 3pe", "Pa3BuTne KU3HU B Mane030MCKON
ape", "Pa3zBuTue XHM3HM B Me3030HcKoM dpe", "Pa3BuTHE XM3HM B KaWHO30MCKOM 3pe',
"CoBpeMeHHas cCUCTEMa OPraHUYECKOTo Mupa'.

OGopynoBanue: TepOapuu pacTEHUW pa3IUYHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TpernapaThl >KHUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIMH HWTJIOKOXKUX, CKEIETHI
MMO3BOHOYHBIX JXHMBOTHBIX, Yyde€ja IITUL H 3Bepe171, KOJUJICKIIUN OKaMeHeHOCTeﬁ, ITIOJIC3HBIX
UCKOTIAeMBbIX, MYJISKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas nabopatopnas pabota "MonenupoBanue onbiToB Muepa-lOpu no
U3yUYEHHIO a0MOT€HHOT0 CHHTE3a OPraHNYEeCKUX COeIMHEHUH B IEpBUYHOM aTMocdepe".

Jlabopatopnast paGora "M3ydyeHwme u OMHCaHWE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpraHu3MoB'".

[TpakTuueckas pabora "M3yueHne ocoOeHHOCTEN CTPOSHHS paCTeHHUI pa3HbIX OTIEN0B" .
[Tpaktuyeckas padota "V3ydyeHue ocOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX".
29.7.5. Tema 5. ITpouCXOXKI€HHE YEIIOBEKA - AaHTPOIIOTCHES.

Paznensl u 331241 aHTPOMONIOTUU. MeTO bl aHTPOIOJIOTHH.

CraHOBJICHHE Hpe,}ICTaBHeHI/II\/’I O MPOUCXOXKICHHUU YCIOBCKA. Penurnosnsie BO33pCHU.
COBpeMeHHHe HAay4YHBbIC TCOPUH.

CxoncTBo 4enoBeKa € KMBOTHbIMH. CHCTEMaTHMYeCKOE€ IIOJIOKEHHE  YeNlOBEeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C JKHUBOTHBIMH: CpPaBHHUTEIHHO-MOP(dOIOrHuecKue,
sMOpHosoTHYecKe, (HU3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUYeCKne. OTIWYus YeIoBeKa OT
KUBOTHBIX. [IpMOXOK/IeHHE U KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TrOIOBHOTO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JIBmxyue cuibl ((hakTopbl) aHTPOIOreHe3a: OuoIoruueckue, connanbabie. COOTHOIIEHUE
OHMOJIOrMYECKHUX U COLUAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHBIE CTaUM aHTpoNoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHBI (IIPOKOHCYJIBI) U
paHHUE TIOHTHIBI - OOIIME TPEAKH YeTOBEKOOOpa3HBIX 00€3bsH W JIIOJCH. ABCTPAJONMHUTEKHU -
JBYHOTHE NPEIKH JIroaek. UenoBek yMmernbli, IepBble U3TOTOBIICHUS OpyAul Tpyna. UemoBek
MPSIMOXOSIIMI M TIEPBBIM BBIXOMA JItoJeH 3a mpenensl Adpuku. YemoBek renaenb0eprckuii -
00K peoK HEeaHIEPTAIBCKOTO YEIOBEKa 1 YeJIOBeKa pa3yMHOTr0. YenoBek HeaH1epTalbCKUn
Kak BHJ JIIOJEH XOJIOJHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOI'O THIA, JEHUCOBCKHM
YeJI0BEK, OCBOCHHE KOHTHMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

DBOJIIONHSI COBPEMEHHOTO YeJIOBEeKa. ECTeCTBEHHBIM OTOOp B MOMYJSAIUSAX YeIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IonynsaiuonHble BOJIHBI, Apeiid reHoB, MUTpaLus U
"3¢pdexT ocHOBaTENS" B MOMYJISAIUSAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne pacwl. [lonste o pace. bonbmue packl: eBporneougHas (eBpas3uiickas),
aBCTpaso-HerpouHasl (9KBATOpHUAJIbHASI), MOHTOJIOWHAs (a3MaTCKO-aMepHKaHCcKas). Bpems u
IIyTH pacCceleHHUs uYeloBeKa 10 IuIaHeTe. EnuHCTBO  uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K Pa3HbIM yCIOBUSM OKpY KaroIen
cpeasl. Bausinue reorpaduueckoil cpeabl u apeiida reHoB Ha MOpPGOJIOTHIO U (DU3HOJIOTHIO
YyeJioBeKa.

MeXIUCIUIUIMHAPHBIE METOABl B (U3WYEeCKOW (OMOIOTUYECKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS ~ @HTPOMOJIOTUS W NAJCOAHTPOMOJIOTUS  YEJIOBEYECKUX  IMOIMYJISLIHIM.
buocommaneHble  HWccienoBaHUA ~— OPUPOJABI  yenoBeka.  McciienoBaHue — KOIBOJIIOLIMH
OHOJIOrMYECKOr0 M COLMAILHOIO B UEJIOBEKE.

JeMoHncTpanuu:

[Toprpetsr: Y. lapeun, JI. JIuku, S.5. Poruncknii, M.M. I'epacumos.

Tabmumet u  cxembl: "Metonsr  anTpomonoruu”, "['onoBHOW MO3r  uenoBeka',
"YenoBekooOpa3Hbie 00e3bsiHbl", "Ckener uenoBeka M ckeneT mumnanze", "PyaumeHTsl u
ataBu3Mbl", "JIBwKymue Ccuibl aHTpororenesa’, "DBOJIOLMOHHOE JpEeBO 4YesloBeka',

"Apctpanmonutek”, "UemoBek ymensbrit", "UenoBek npsmoxomsmuii”, "JleHuCOBCKH demoBek',
"Heannepransiusl", "Kpomanbonus!", "[Ipeaku yenoseka', "Iramnbl 3BoONUHN YesnoBeka', "Packl
gyejgoBeka'.

O6opynoBaHue: MyJIsHKU OKaMEHEJIOCTEH, MPEeIMEeTOB MaTepHAbHON KyJIbTYPhl MPEIKOB
4yesoBeka, penpoaykiu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OMOICHCKUMHU CIOKETaMU
MPOUCXOXKICHUSI 4eloBeKa, (Gororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKENeT
YyeJloBeKa, MOJIETb Yeperna 4esoBeKa M yepera LIMMIIaH3€, MOJENb KUCTH 4YeJOBeKa M KHUCTU
HIMMIIaH3€, MOJIENIN TOpca MPEKOB YEIOBEKa.

Jlabopartopnast pabota "N3yuenne ocoOOEHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX
C IpAMOXOXKeHuEM" .

[TpakTuueckas pabota "M3yyeHne S3K0I0rMuecKuX aanTanuii ueioseka'.

29.7.6. Tema 6. DKkonorus - HayKa O B3aUMOOTHOILLIEHUSX OPTAaHU3MOB U HaJOPTraHU3MEHHbBIX
CHCTEM C OKpY>Karollel Cpesion.

3apoxieHue u pa3BuTHe 3KoJ0ruu B TpyAax A. ['ym6onsara, K.®. Pynse, H.A. CeBepuona,
3. I'exkens, A. Tencnu, B.H. Cykauesa. Pa3nens! 1 3aaun s3xosoruu. CBsi3b 3KOJIOTHH C APYTUMU

HayKaMH.

Metoapl 3kosnoruu. IloneBpie HaOMOACHUA. DKCHEPUMEHTHI B AKOJIOTUU: MPUPOIHBIE U



nabopaTtopHbie. MoenupoBaHie B 3KOJIOTMA. MOHUTOPHUHT OKpY’Karollel Cpesbl: JOKaJIbHbIH,
PErHOHAIBHBIN U TJI00ATBHBIN.

3HaueHHE HKOJIOTMYECKUX 3HAHUM IS 4YelloBeKa. JKOJOTHYECKOEe MHPOBO33PEHHE KaK
OCHOBa CBfA3€H YesoBeuecTBA € NpUpood. DOPMUPOBAHME SKOJOTMYECKOW KYJIbTYPbl H
SKOJIOTUYECKOU IPAMOTHOCTH HACEJICHHUS.

JlemMoHCTpauu:

[Moptpetsr: A. I'ymbonpar, K.®. Pynse, H.A. CeBepuos, 3. I'ekkens, A. Tencau, B.H.
Cykaues.

Tabnuer 1 cxemsl: "Pasznmenst skonoruun", "Metonsl skonoruu”, "CxemMa MOHUTOpPHHTA
OKpY>Karoleu cpeabl'”.

JlaGopatopHnas padora "M3yueHne MeToJ0B SIKOJIOTHUECKUX UCCIICAOBAHMM".
29.7.7. Tema 7. OpraHu3msl U cpeia OOUTaHMS.

Okosornyeckue  (GakToOpbl W 3aKOHOMEPHOCTH uX  jedcTBus. Kiaccudukarms
9KOJIOTUYECKNX  (DaKTOpoB:  aOWOTHYECKHE, OWOTHYeCKHe, aHTpomnoreHHeie.  OOmue
3aKOHOMEPHOCTH JeUCTBUS 3Kooruyeckux pakropos. IlpaBuno munnmyma (K. Lnpenrens, FO.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abunotnueckue ¢axtopbl. CBET Kak 3KoJoruueckuil gaxrtop. JelcTBue pa3HbIX Y4acTKOB
COJTHEYHOTO CIIEKTpa Ha OPTaHU3MBL. DKOJIOTUYECKHE TPYIIBI PACTEHHH W JKUBOTHBIX TI0
OTHOIIEHMIO K cBeTy. CUTHaIbHAs PoJib cBeTa. POTONEPUOAU3M.

Temneparypa kak skonoruueckuil ¢akrop. JleiicTBue TemmepaTypbl Ha OpPraHU3MBL.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocts kak sxonormueckuit daktop. [Ipucmocobienuss pacTeHUid K MOACPIKAHUIO
BojHOTO Oamanca. Kraccudukanus pacTeHuid 1O OTHOIIEHHMIO K Boje. [lpucmocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MMOYBEHHAs, TIyOMHHAs
TOATIOYBEHHAs, BHYTpHOpraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWUTaHUS
opraau3moB. [IpucnocobnaeHust OpraHu3MoB K KU3HU B Pa3HBIX CpEAax.

buonoruueckue purmel. Buemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE M TOJIUYHBIE PUTMBL.
[Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM XKU3HH.

XKuznennsie ¢opmbl opranusmoB. Ilonsrue o xuzHeHHoil (opme. KusHeHHbIE (DOPMBI
pacTeHHi: NepeBbsl, KyCTapHUKM, KYCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OAHOJETHHUE TPaBBI.
’KuzHeHHble QOpPMBI KUBOTHBIX: THUAPOOUOHTBI, T€OOMOHTHI, a’poOUOHTHL. OcobeHHOCTH
CTpOEHus 1 00pa3a KU3HU.

buotnueckue  daktopsl. Buapl < OMOTHMUECKMX — B3aMMOJAEWCTBUN:  KOHKYpPEHLHS,
XMIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepamnus, MyTyaJln3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxyjeOHuM4ecTBO). Herpoduueckue B3auMoaeWcTBUA  (TOMHYECKUE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTUYECKUX B3aUMOJEHCTBMH JUIS CYIIECTBOBAHUS
OpraHu3MOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO HCKITIOUEHUS.

JeMoncTpauuu:



Tabnuubl 1 cxeMsl: "Dxojoruyeckue ¢akropsl”, "CeroBoil crektp”, "DKoJorHuecKue
TPYNIbI )KUBOTHBIX 1O OTHOIIEHUIO K CcBETY", "TenmokpoBHbIEe KUBOTHBIE", "X 00 IHOKPOBHBIE
KUBOTHBIE", "O®u3nonmorndeckue agantanuu >KUBOTHBIX", "Cpembl oOWUTaHUS OpraHU3MOB',
"Bbuonornueckue putmsl", "JKusnennsie dhopmsl pactenuit”, "JKuznenHnsie GOpMbI KUBOTHBIX ",
"DKxocucTeMa MIMPOKOIUCTBEHHOro Jieca", "Dkocucrema xBoiHoro jeca", "llenu nuranus",
"Xumunyectso", "Ilapazutuzm", "Konkypenmus", "Cumomos", "Kommencanuzm".

O6opynoBanue: TrepOapuud pAacTEHUH H IKUBOTHBIX, NPUCIIOCOONICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TECHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHEIIOOUWBBIE W TEHEBBIHOCIHBBIE KOMHATHBIC
pacteHusi, repOapuu U KOJUISKITUH TETIONFONUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX PACTCHHUH,
yyyena NTULl U 3Bepel, repbapuu pacTeHWil, OTHOCAIUXCA K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIC PACTCHUS TAaHHBIX TPYII, KOJUICKIHH )KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, Trepbapuu M KOJJIEKIMHM PAaCTEHUH W JKUBOTHBIX, OONQJAOIIUX YepTaMu
NPUCTIOCOOICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHW JKW3HHU, TepOapuu W KOJUICKIIHU
pacTeHHIA U )KUBOTHBIX PA3TMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH KUBOTHBIX, YYaCTBYIOIIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopatopHnasi paboTa "BplsiBIIieHHE TPUCIIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBeTa'.

Jlaboparopnast pabora "BeigBieHwe TPUCTOCOONCHUI OPraHW3MOB K  BIIMSHHIO
TEMIEPATyphI'.

Jlaboparopnast pabGora "AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MeECT
obutanus".

29.7.8. Tema 8. Dko0yIOrUs BUAOB U TOMYJISIIUAN.

DKOJOTHYECKHE XapaKTePUCTUKU Tomyisiuu. [Tomymsiius kak OMoJoruveckas cucreMa.
Pons HeomHOpomHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEW OWOJIOTHH BHUIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJsiuii. OCHOBHBIE MMOKA3aTEH MOMYISIUN:
YUCJICHHOCTh, IJIOTHOCTh, BO3PACTHAsI M TOJOBas CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIMSL.

DKkosorudeckas CTpykTypa nomynsuud. OLieHKa 4HCIEeHHOCTH monyisuuu. JluHamuka
HOIYJISILMY U €€ peryssinys. buotnuecknii noreHuuan nomnyaauud. MoaenupoBaHue JUHaAMUKU
nonyisuu. Kpuble pocra uwnciaeHHOCTH mnonyisuuu. Kpuble BbDkuBaHus. Perymsanus
YHUCICHHOCTU MOMYJSIIMNA: posib (AKTOPOB, 3aBHCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKOJOTHYECKHEe cTpaTeruu BUaoB (1- u K-ctparerun).

[Tonatue 006 »sKojoruuecko Hume Buaa. MecrooOutanue. MHoOromepHass MOJAETb
skonornyeckor Humm J[.M. XarunHcona. Pasmepsl skonormdyeckoi Humu. [loreHnnanbHas u
peanu30BaHHas HUILLU.

Bung xak cucrema nomynanuii. Apeansl BUIOB. BHUIBI M HMX JKM3HEHHBIE CTPaTErHU.
DKOJIOTHYECKUE DKBUBAJIEHTEHI.

3aKOHOMepHOCTI/I IIOBCACHHUA U Mnrpaunﬁ JKUBOTHBIX. bHomorndeckme WHBa3HU
qYyKCPOJHBIX BUJOB.

JleMoHCTpauu:

IToprper: .M. XaTunHCOH.



Tabmuupl 1 cXeMbl: "DKOJIOTMYECKHUE XapaKTepucTUKU nomyiasuuu', "IIpocTpancTBeHHas
cTpyktypa mnonynsuuu', "BospactHele mnupamuabl nomyianuu”, "CKOpOCTh 3aceneHus
NOBEPXHOCTU 3€MJIM pa3IndHbIMU opranuzMamu", "Mopens skonoruueckor Humwm J.U.
XarynHcoHa".

ObopynoBanue: repOapuu pacTeHUM, KOJJICKIIUU JKUBOTHBIX.
Jlabopartopnast pa6ota "IIpucrnocoOaeHus1 CEMsSH paCTEHUHN K pacceIeHuIo".
29.7.9. Tema 9. Dxonorusi COOOMIECTB. DKOJIOTUYECKUE CUCTEMBI.

CoobmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsi3m MEXIy OpraHHM3MaMH B
ouoreHo3se.

Dkocuctema kKak oTkpbiTas cuctema (A.Jl. Tencnn). dyHKIIMOHAIBHBIC OJIOKH OpPraHU3MOB
B DKOCHUCTEME: MPOAYIEHTH, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoHu. Tpoduueckue
nenu U cetu. Admormyeckre OJIOKM 3KocucteM. [1ouBbl M Wikl B dKocucTeMax. Kpyrosopor
BEIIIECTB U MTOTOK SHEPTUU B IKOCHUCTEME.

OCHOBHBIE TTOKa3aTeNM KOCHCTEMBI. briomacca 1 mpoayKiusi. DKOJIOTHYECKHE TTHPaAMHUIbI
qricel, OMOMacchl U SHEPTHUU.

HanpasieHHble 3aKOHOMEPHBIC CMEHBI COOOIIECTB - CyKileCCHH. [IepBUYHbBIC M BTOPUYHBIC
CYKI_[CCCI/II/I n HX HpI/ILII/IHbI. AHTpOHOFeHHBIe BO3IICI>1CTBH$I Ha CYKLIGCCI/II/I. KHI/IMaKCHOC
coo0rmiectBo. bropasHooOpa3ue M MOJHOTa KPYroBOPOTa BEMICCTB - OCHOBAa YCTOHYHMBOCTH
COOOIIECTB.

[IpupoHBIE S5KOCUCTEMBI.

AHTpOHOTeHHBIC OKOCHUCTCMBI. ATpOBKOCI/ICTCMa. AI‘pOI.[CHO3. Pazmuuns MCKIAY
AHTPOIIOTCHHBIMHU U IPUPOJHBIMH DKOCUCTCMAMMU.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozackas ¢uopa u ¢ayHa.
CuHanTponuzauus ropojackoi (¢ayHsl. buonornueckoe #  XO34WCTBEHHOE 3HAUYEHUE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUIM OPTaHU3MOB B YKOCHCTEMAX.
[Iepenoc sHepruu M BEIIECTB MEXKIY CMEXKHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTH OPraHU3MOB,
MOMYJISILUA U DKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U @HTPOIOT€HHBIX BO3/ICUCTBUM.

MeTo10510T1s MOHUTOPHUHIA €CTECTBEHHBIX M AHTPOIIOI'€HHBIX IKOCUCTEM.
JleMoHCTpauu:
IToptper: A 1. Tencan.

Tabmumpr u cxemsl: "CTpykTypa OmoreHosa", "DkocucTemMa MIMPOKOJIUCTBEHHOTO Jieca',
"Oxocucrema xBoWHOro ieca", "@®yHKIMOHAJIbHBIE TIPyNIbl OPraHU3MOB B JKOCHCTEME'",
"KpyroBopor BemectB B oskocucreme", '"llemn mnwuranus (mactOuinHas, AeTpuTHas)",
"Dxonoruyeckas nupamuaa uucen", "Dkomoruyeckas nupamuaa omomaccel”, "IKomormueckas
nupamuja sueprun, "OOpazoBanue 6osota", "IlepBuunas cykueccus", "BoccranoBienue neca
nocie noxapa', "Oxocucrema ozepa", "Arponenos", "KpyroBopor BelmecTs U IOTOK 3HEPTUU B
arpornienose", "[Ipumepsr ypboskocuctem".



Ob6opynoBanue: repbapuul pacTEeHUI, KOJUICKIIMM HACEKOMBIX, Uydyela MTUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHHUN, aKBAPUYM KaK MOJIEb YKOCUCTEMBI.

[TpakTuyeckas padorta "3ydeHue u onucanue ypooIKOCUCTEMBI".

JlaGoparopnast padota "M3ydeHne pa3HOOOpa3usi MEIKHX MMOYBEHHBIX UYJICHUCTOHOTHUX B
pa3HbIX PKOCHCTEMAX .

DKckypcusi "DKCKypcus B TUIIWYHBIM OuoreoleHo3 (B ayOpaBy, Oepe3HsK, €JIbHHK, Ha
CYXOJIOJIbHBIN WM OWMEHHBIH JyT, 03epo, 60710T0)".

DKckypcus "DKCKypCUs B arpo3KocHCcTeMy (Ha T0JIe WK B TEIUTMYHOE XO035HCTBO)".
29.7.10. Tema 10. buocdepa - rmobanbpHast SKOCUCTEMA.

buocdepa - obmemnanerapnas o6ojiouka 3eMiIH, TJ€ CYIIECTBYET WM CYIIESCTBOBaja
xu3Hb. Pa3BuTne npeacrasnenuii o ouocdepe B Tpynax 2. 3tocca. Yuenue B.. Bepuaackoro o
ouocdepe. Obmactu 6uochepsr u ee cocran. Kupoe BemecTBo 6uocdepsl U ero GyHKITUH.

3aKOHOMEPHOCTH CylecTBOBaHMs Ouocgepbl. OcoOeHHOCTH OHOCchephl Kak I00aIbHON
sKocHcTeMbl. JlnHammuyeckoe paBHOBecwe B  Ouocepe. KpyroBopoTbl BemiecTB
OMOTreOXMMHUYECKHEe UKIBI (Yriiepoa, a30Ta). PUTMHUHOCTH sBIIeHUH B Ouocdepe.

3onanbHOCTE Onochepsrl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIM: TyHApPA, XBOWHBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECa, CTEINN, CaBaHHBI, ITyCTHIHU, TPOIIMUECKUE JIECa,
BBICOKOTOphsl. KitMMar, pacTuTeNIbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

CtpykTypa 1 GyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHIMaIa U OMoChepHbIX
GyHKIUH.

JleMoncTpanuu:
[Toptpetsr: B.W. Bepnanckuii, 3. 3rocc.

Tabmumer u cxemsl: "I'eocdepst 3emnu”, "Kpyrosopot azora B mpupoae", "Kpyrosopot
yriepona B npupone”, "Kpyrosopor kucinopona B npupoae", "Kpyrosopor Boas! B mpupojae",
"OcHoBHble Ouombl cymu", "Knumatuueckue nosca 3emnu", "Tynapa", "Taiira", "CmemanHbIii
nec", "[lupoxonuctBennsiii ec", "Crenp", "CaBanna", "I[lycteins", "Tponnyeckuii nec".

ObopynoBanue: repOapun pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.
29.7.11. Tema 11. YUenoBek u okpyskaromas cpena.

DKOJIOTHYECKHEe KPHW3UChl M WX TMpUYMHBL. Bo3zgeilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHne BOAHOM cpeapl. OXpaHa BOIHBIX
pecypcoB. Pa3pymienue noussl. OXxpaHa MoYBEHHBIX pecypcoB. I3MeHeHue kiuMmara.

AHTpOTIOT€HHOE BO3CHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIHHOTO
U JKUBOTHOrO Mupa. OCHOBHBIE MNPHUHUUIBI OXpaHbl npupoasl. Kpacubele knuru. Ocob6o
oxpansiemble nipupoubie Tepputopun (OOIIT). Boranuueckue cajapl U 300J0THYECKUE TAPKU.

OcCHOBHbBIE NMPUHLUIIBI YCTOHYHMBOTO PAa3BUTHS YEIOBEYECTBA U MpUPOJbl. PanmoHanbHOe
IPUPOJIOTIONIB30BAaHUE M COXpaHEHHe Ouojormuyeckoro paszHooOpazus 3emiu. OOmue
3aKOHOMEPHOCTH II100ATIBHBIX 3KOJIOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
" €T0 BEPOATHBIC ITOCICACTBUAA.



Pa3Butue MCTOAOB MOHUTOPUHI'A Pa3BUTHUA OITACHBIX TEXHOTCHHLIX IMPOLECCOB.
JleMoHCTpamuu:

Tabnuub! u cxemsl: "3arpszaenue arMmocdepst”, "3arpssaenue rugpocdepst”, "3arpsa3Henue
noussl”", "[lapaukoBeiii 3¢ dext", "Ocobo oxpaHsemble NpUpOIHBIE Tepputopuu', "Monmenun
yIpaBisieMoro Mupa'.

Oo6opynoBanue: ¢dortorpadun OXpaHIEMBIX PACTEHUHW M JKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit ®enepanuu, KpacHoit kHuru pernosa.

29.8. MnaHnpyemble pe3yrnbTaTbl OCBOEHUSI NMporpamMmmbl No OGuonorun Ha
YpPOBHe cpeaHero obwero o6pasoBaHus.

29.8.1. ®I'OC COO ycranaBiauBaeT TPeOOBAHU K pe3yabTaTaM OCBOCHUS 00yUarOIIUMUCS
IpOrpaMM CPeAHEro o01iero oopa3oBaHus: JINYHOCTHBIC, METAIIPEIMETHBIC M IIPEAMETHBIC.

B CprKType JINYHOCTHBIX pGSYJIbTaTOB OCBOCHUA HpOFpaMMBI 10 6I/IOJIOF 1 BBIJICIICHBI
CIICAYIOIINE  COCTaBIAIOIIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHMCKOM  TpaKIaHCKON
HNICHTUYHOCTU - T'OTOBHOCTHU K CaM0p8.3BI/ITI/IIO, CaMOCTOSATCIIBHOCTU H caMoonpe;[eneHHIo,
HaJIM4YME€ MOTHBAlUM K OOYYCHHIO OWOJIOTHHU, IICJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOexXIeHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPAIULUNA Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTB M CITOCOOHOCTH O0YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESTEIbHOCTH 1IEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMHU, MPUCYIIUMU CHCTEME OHOJIOTHYECKOTO
00pa3oBaHus, HAIMYKE MMPABOCO3HAHUS YKOJOTHUECKOW KYJIbTYpPBhl, CIOCOOHOCTH CTaBUTH IIEIH
U CTPOUTH KU3HEHHBIE TIJIaHBL.

29.8.2. JInyHOCTHBIE pE3yNbTaThl OCBOCHMS MPOTrpamMMbl MO OWOJIOTUM JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOH M BOCIUTATEIbHOM JAEATENbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMH, NCTOPHYECKUMHU U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH,
OPUHATHIMEU B OOINECTBE MpPaBUJIAMM M HOPMAaMU IOBEAEHUS M CIIOCOOCTBYIOT IpoIieccaM
CaMOIIO3HAHNUs, CAMOBOCIIMTAHUS M CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIUU JUYHOCTH,
NaTPUOTHU3MA U YBAXKEHUs K 3aKOHY U IIPABOIIOPSIKY, YEJIOBEKY TPy/Ja U CTapllIeMy IIOKOJIEHUIO,
B3aMMHOIO YBa)X€HHUS, OEpekKHOro OTHOUIEHHS] K KYyJIbTYpHOMY HAaCJIEIUI0 U TpaJulUsM
MHOT'OHAllMOHAJIBHOTO Hapoaa Pocculickon @enepannu, NpUpoae U OKPYKarollIen cpee.

29.8.3. JIuyHOCTHBIE pE3yJbTaThl OCBOCHUs yuyeOHoro mnpeamera "buonorus" moMKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJACTBOBATHCSA C(HOPMHPOBAHHOMN
BHYTPEHHEH MO3UIMEN JINYHOCTH, CACTEMOM IEHHOCTHBIX OPUEHTALIN, TO3UTUBHBIX BHYTPEHHUX
yOeKICHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEHUE KU3HEHHOTO OMbITA M OMNbITa AEATEIBHOCTH B MPOLIECCE PEATU3ALMU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpax1aHCKOrO BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAHCKONH TO3UIUM  OOYYAIOIIErocss KaK aKTHBHOTO H
OTBETCTBEHHOT'O YWJICHA POCCUIICKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX IpaB M O0OA3aHHOCTEH, YBa)KEHUE 3aKOHA H
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘lCCKOﬁ ACATCIBHOCTH IIPU CO3JJaHUUN yLIe6HBIX IIPOCKTOB,
PEICHUHU y‘-IC6HI>IX 1 IO3HaBaTCJIbHBIX 3a/a4, BBIIIOJTHCHUN OMOJIOTMYSCKUX OKCIICPUMCHTOB;,



CIIOCOOHOCTh ~ OMpPENENSITh COOCTBEHHYIO TIO3HWIIMIO [0 OTHONICHUIO K SIBICHHUSIM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMCHUC YUUTHIBATH B CBOUX I[CﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O BSaHMOHeﬁCTBHH
J'IIOI[Cﬁ C pasHbIMHU Y6C}KI[CHI/I$IMI/I, KYJbTYPHBIMU IECHHOCTAMHU U COUHUAJIBHBIM ITOJIOKCHUEM,

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHHUS Yy4YEOHBIX,
IIO3HABATEJIBHBIX M HCCIEN0BAaTEIbCKUX 3a/a4, YBa)KUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOU AEATEIbHOCTH;
2) NaTpHOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, aTPUOTU3MA, YBAKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOXO
Ponuny, cBOM A3BIK U KyJIBTYpPY, IPOILJIOE M HACTOAILEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACIEAUIO U MAMITHUKAM IPUPOJIbI, JOCTUKEHUSIM
Poccun B Hayke, UCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCO6HOCTL OLCHHWBATh BKJIA[ pOCCHfICKPIX YYCHBIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJIOFI/II/I,
NOHMMaHKs 3HAYCHHs OWOJOrMH B MO3HAHMHM 3aKOHOB MPHUPOJIBI, B KHU3HH YCIIOBEKA WU
COBPEMEHHOT0 00IIeCTBa;

H}IeﬁHafI Y6C)K)ICHHOCTB, TOTOBHOCTBH K CIIY>XCHHUIO W 3allIUTEC OTe‘IeCTBa, OTBECTCTBCHHOCTH
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHME JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApPO/a;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHS;

CIIOCOOHOCTH OLCHUBATHL CUTyallulO U IPUHHUMATHL OCO3HAHHBIC PCIICHUS, OPUCHTUPYACH HAa
MOpPAJIBHO-HPABCTBCHHBIC HOPMbBI U [ICHHOCTH,

OCO3HAHUC JINYHOTI'O BKJIaJa B TIOCTPOCHUC yCTOfI‘lHBOFO GYI[yH_ICFO;

OTBE€TCTBCHHOC OTHOICHUC K CBOMM POAUTEIAM, CO3JJaHUTIO CEMBU Ha OCHOBE OCO3HAHHOT'O
IMPUHATHUA LIEHHOCTEH cCeMEeHOM KU3HU B COOTBETCTBUHU C TpaagulusAMHU HApOJ0B POCCI/II/I;

4) 5CTETUYECKOTO BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IMOHUMaHHE YMOLIMOHAILHOTO BO3CHCTBUS JKUBOM npupoabl U €€ ICHHOCTH,

FOTOBHOCTb K CaMOBBIPAXXCHHUIO B Ppa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOSABJIATH
Ka4ycCTBa TBOpquKOﬁ JIMYHOCTH,

5) dusmyeckoro BOCIIUTAHMUS:

IMOHUMAHHEC U pCain3alus 3J0pOBOTO U 0e30I1acHOr0 o6pa3a KHU3HHU (3I[Op0BO€ IIUTAaHUC,



COOJIIO/ICHHE TUTUEHUYECKUX TPABWII M HOPM, COATaHCUPOBAHHBIA PEXXUM 3aHATUH U OTIbIXA,
perynsipHas ¢u3nyecKas AaKTUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUIECKOMY 3/I0POBBIO;

MMOHUMAaHWE IICHHOCTH TIpaBWJ WHIWBHAYaJIbHOTO M KOJUIGKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIOJIEH;

OCO3HAHME IOCIEACTBUI U HENPUATHS BPEIHBIX NPHUBBIYEK (YHNOTpPEeOIEeHUs alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPYZIOBOTO BOCITUTAHUS:
TFOTOBHOCTB K TPyAYy, OCO3HAHNC LICHHOCTU MAaCTCPCTBA, pr,Z[OJHOGI/IC;

TOTOBHOCTH K aKTHBHOM JCATCIIBHOCTH TEXHOJIOTHYCCKOU U COHI/IaJ'IBHOI\/'I HaIpaBJICHHOCTH,
CIIOCOOHOCTD HHULIUUPOBATH, INIAHUPOBATH U CAMOCTOSATCIIbHO BBITIOJIHATH TaKYI0 JCATCIbHOCTD,

MHTEpEC K pa3Iu4HbIM cdepaM mpodeccHoHATbHON AEATeNbHOCTH, YMEHHE COBEpINaTh
OCO3HaHHBIN BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHUU BCEH
KU3HU;

7) BKOJIOTUYECKOTO BOCITUTAHUS:

9KOJOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUEC K NPHUPOAC KAK UCTOUYHHUKY KH3HU Ha 3€M.He,
OCHOBC €€ CyHICCTBOBAHM,

IMMOBBIIICHHUEC YPOBHA 3KOJIOTHYECKOM KYJBbTYPBbI: HpI/IO6p€T€HI/Ie OIbITa TINIAHUPOBAHUA
IIOCTYIIKOB M OLICHKHU NX BO3MOXHBIX HOCJ'IG,ZICTBI/Iﬁ JUIA Oprma}omeﬁ CpEanl;

OCO3HAHME TII00aIbHOTO XapaKkTepa 3KOJIOTHYCCKUX Hp06J'IeM n HYTCﬁ HX PCHICHUSA

CIOCOOHOCTH MCHOJIB30BaTh MPHOOpETaeMble MPU U3YYEHUH OMOJIOIMM 3HAHUS U YMEHHS
IpU PEUICHUH TPOOJIeM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOJIONOIL30BaHUEM (COOIIOACHUE
IpaBHJI MOBCACHUA B IPHUPOAC, HANPABJICHHBIX Ha COXPAaHCHHE PAaBHOBECHUA B JOKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTHUBHOE HENPUATHE NEHUCTBHM, NMPUHOCSIIIMX Bpel OKpYXarolled NPUPOJHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHUHUMACMBIX
JEMCTBUN U MPEAOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJOTHMYECKOIO0 MBILUIEHUS, HKOJOTMYECKOW KYJIbTYphl, OIbITa
JEATEIIbHOCTU  DKOJOTMYECKOM HAINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW IPAKTUKE, TOTOBHOCTU K Y4YaCTHIO B
MPAKTUYECKOU ESATEIbHOCTH SKOJIOTMYECKOM HAIPaBIECHHOCTH;

8) HECHHOCTHU HAYYHOI'O ITO3HAHU:

C(OPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M UMTATEIbCKOM KYJbTYPBI KaK CpCACTBA B3aUMOICUCTBUS
MCXKAY JIOAbMHU U ITO3HAHHWA MHPA;



MOHUMaHHE CIeU(PHUKNA OUOJIOTUM KaK HAayKH, OCO3HAHUSA €€ POold B (OPMHPOBAHUHU
PalMOHAIIFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTAaBICHHS 00 OKPYKaIoIIeM
MHpe KaK O €IMHCTBE NPUPOABI, YelIOBeKa U oOIIecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH 1 peIIeHUH MPOOIeM COXPaHEHHSI IPUPOTHOTO PAaBHOBECHS;

yOeXIeHHOCTh B 3HAYUMOCTH OHOJOTMU JJIi COBPEMEHHOW IUBHIM3ALMH: 00eCreueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIX0/a U3 II00aTbHBIX
9KOJIOTMUYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PalliOHATILHOMY
WCHOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJY4YEHUU OMOJIOTMYECKMX 3HAHUHM B LIESAX MOBBILIEHUS OOILEH
KYJbTYpBl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH KaK COCTaBHOH YacTH (PYHKIMOHAIBHOM
IPaMOTHOCTH 00ydJaronuxcs, GopMUPyEMOM MPU N3YyUEHUH OMOJIOTHH,

[IOHMUMaHUE CYIIHOCTM METOAOB IMO3HAHMS, MCIOJIB3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAaHUS JJs aHaiu3a U OOBSCHEHUS SIBJICHUN
OKPYXKAIOIIeTO MHUpPAa M MPOUCXOISAIIMX B HEM H3MEHEHUN, YMEHHE JellaTh OO0OCHOBaHHbBIC
3aKJIIOUYEHHST HAa OCHOBE HAay4HbIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS IJi1 pCIICHUA
HpO6J’I€M B pCAJIbHBIX JKU3HCHHBIX CUTYaIllUAX;

OCO3HaHUEC LCHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATHL MPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTL MHANBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTb K HEIPEPBIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUM C IKM3HEHHBIMU
MOTPEOHOCTSAMHU.

29.8.4. B mpouecce TOCTHKEHUS JIMUYHOCTHBIX PE3yJIbTATOB OCBOCHMS OOYYarOIIUMUCS
MporpaMMBbl ~ cpeaHero  oOmero o0pa3oBaHUsT y  OOYYAlOIIUXCS  COBEPIICHCTBYETCS
SMOLMOHAIBHBIM HHTEIJUIEKT, MPEANOIAraloii c(hOPMUPOBAHHOCTD:

CaMOCO3HaHHA, BKIIIOYAOIICTO CIIOCOOHOCTH ITOHMMATh CBOE OSMOIIMOHAJIBHOE COCTOSHHEC,
BUJCTDb HAITPABJICHUS Pa3BUTUSA COOCTBEHHOM 3MOIIMOHAILHOM C(pepbl, OBITh YBCPCHHBIM B CC6C;

CaMOpEeryJIMPOBaHMsI, BKIIIOUAIOILIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBLHBIM U3MEHEHUSM U MTPOSBIATD
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIlUU, BKJIIO‘laIOH_IGI\/'I CTPECMIJICHHUC K HOOCTHXXCHUIO LCIU MU YCIEXY,
OINITUMU3M, MHUIIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB, Hcxoas u3 CBOUX BO3MO)I(HOCTCI\/II;

OMIIaTHU, BKJ'IIOLIaIOH_Ieﬁ CIIOCOOHOCTh MOHUMATH OMOOHUOHAJIIBHOC COCTOSAHHUC [OPYTHUX,
YUUTBIBATH C€ro IMIpHd OCYIICCTBICHUHN KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO H
COIICPCIKUBAHUIO,

COIMAJIBHBIX HAaBBIKOB, BKJIIOYAKOIIIMX CIIOCOOHOCTH BBICTpanBaThb OTHOWICHUA C APYTUMH
JIOAbMU, 3a6OTI/ITLC$I, MPOABJIATH UHTCPCC U pa3pClIaTh KOH(pJ'II/IKTBI.

29.8.5. MeramnpeameTHbie pe3yabTaThl OCBOCHHS YyuyeOHoro mpenmera "buonorus"
BKJIIOYAIOT: 3HAUUMBIE 7151 (HOPMUPOBAHMSI MUPOBO33PEHUS 00yUaIOIINXCSI MEKTUCITUTUIMHAPHBIC



(MexnpeaMeTHbIe) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAyYHOU KapTUHBI MUPa
U crielu(uKy METOAOB MMO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, MpPOIECC, CUCTeMa, HAy4HbIM (aKT, NMPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HAOIIOIEHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYrHe); YHUBEpPCAIbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYJISITUBHBIE), 00ECIICUNBAIOIIIE
(dopmupoBaHue (PYHKIMOHAJIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHLIUH O0YYaroluXcs;
CIIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHMS W YHUBEpCaJbHble yuyeOHble ACHCTBUS B IO3HABATENbHOH U
COLIMAJIbHON ITPAKTHKE.

29.8.6. B pesynbpTaTe m3ydeHHs OMOJIOTMH HA YPOBHE CPEIHEro OoOIIero oOpa3oBaHUS Y
oOyudaromierocss OyayT chopMupoBaHBl MO3HABATEIbHBIC YHUBEPCAIIbHBIC yUeOHBIC EHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpPCAJIbHBIC YyUYeOHbIC [IEHCTBHS, pETYJSTHBHBIC YHHBEpPCAIbHBIC
y‘-Ie6HLIC ,Z[el\/'ICTBI/I}I, COBMECTHaAsA ACATCIbHOCTD.

29.8.7. MeranpeaMeTHbIE PE3YJBTaThl OCBOCHHS MPOTPAMMBl  CPEIHEro OOIIero
00pa3oBaHMs TOJKHBI OTPAXKATh:

29.8.7.1. OBnaseHue yHUBEPCATbHBIMU yU€OHBIMU TTO3HABATEILHBIMU JACHCTBUSMH:
1) 6a3oBbIC JTIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh U aKTyalIM3MpOBAaTh NpPoOJIEMy, paccMaTpHUBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh IPU OCBOCHUU 3HAHUN MTPHEMBI JIOTHUECKOT0 MBIIUICHUS (aHAIN3a, CUHTE3a,
CpaBHEHMs, Kiaccu(puKaluy, OOOOIIEHUs), PACKPBIBATh CMBICT OHOJIOTMYECKHX IOHATUH
(BBIIENSTH UX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATh CBS3U C APYTUMU HOHATUSAMU);

OIPCACIIATL HCIIN ACATCIIbHOCTU, 3aJidaBas MNAapaMCTpbl U KPUTCPHU HUX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCMOJIb30BaTh OMOJIOTUYECKUE MOHATUS A OObSICHEHUs (aKTOB U SBJICHUN HKUBOM
MIPUPOJIBI;

CTPOUTH JIOTHUECKUE pacCyXAeHHs (MHIYKTUBHBIE, IeAyKTUBHbBIE, [10 AHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTPUBAEMBIX SBIICHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJIIOYECHUS;

IMPUMCHATE CXEMHO-MOACIIBHBIC CPCACTBA JIA MPCACTABJICHUA CYIHICCTBCHHBIX CBsI3EH M
OTHOIIICHUN B HN3Yy4aCMbIX OMOJIOTHYECKUX 06’LCKT3X, a TaKXKe HpOTI/IBOpC‘-II/Iﬁ pa3Horo pozaa,
BBIABJICHHBIX B Pa3JIMYHbBIX HH(bOpMaIH/IOHHI)IX HCTOYHHUKAX,

pa3pabaTrbIBaTh IUIaH PEIIEHUS MPOOJIEMBl C YUETOM aHaJIN3a UMEIOIIMXCS MaTepUalIbHBIX
Y HEMaTEpHAIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OIICHUBATh PUCKHU HOCJ'IC)ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHHUPOBATh U BBHINOJMHATH pPAabOTy B YCIOBHUSX pPEalbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOJICUCTBUS;

Ppa3BUBATb KPCATUBHOC MBIIIJIICHUC IIPU PCILICHHUU JKU3HCHHBIX HpO6J’ICM;



2) 6a30BBIC UCCIIEIOBATEILCKHE JCHCTBUYS:

BJIaJA€Th HaBbIKaMH yqe6HO-HCCHeHOBaTeHbCKOﬁ u HpOGKTHOI;'I JACATCIIBHOCTH, HaBBIKaMU
PaspCIICHUA HpO6JIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOIAOB
PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO Pa3JIMYHBIX METOAOB IO3HAHUA,;

UCIIOJIb30BaTh PA3JIMYHbIE BUIBl JEATEIBHOCTH IO IMOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIIpeTalluy, MpeoOpa3oBaHNI0 U MPUMEHEHHIO B yUEOHBIX CUTyalUsX, B TOM 4YHCJE MpU
CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOEKTOB;

(GbopMHPOBaTh HAYyYHBIN THUIl MBIIUICHUS, BIaJeTh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMU
TIOHATHSIMU M METOJIaMU;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3aJa4Ml B 0Opa30BATEIbHON ACATEIHHOCTH H
JKU3HCHHBIX CUTYAlUAX;

BBISIBJISITH PUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3ajady, BbLABUIaTh
TUIIOTE3Y €€ PELICHMs], HAXOJAUTh apIYMEHTHI JJIs JJOKA3aTeNIbCTBA CBOUX YTBEPKIEHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

AHAJIU3UPOBATDH MMOJIYUYCHHBIC B XOJI€ PCUHICHUA 3aJa4r PE3YJIbTAThl, KPUTUICCKU OLICHUBATDH
HX TJOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

JIaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH IIEJICHANPABICHHBIA MOUCK TEPEHOCa CPEJICTB M CIOCOOOB JCHWCTBHS B
npodeccrHoHaIbHYIO Cpeay;

yMETh TIEPEHOCHTHh 3HAHWUA B T[IO3HABATEIBHYI0 M  TMPAKTHYECKYI0  00JacTu
KU3ZHENIESITEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBLIBUT'aTb HOBBIC HACU, MNPCAJIaraTb OPUTHHAJIIBHBIC MNOAXOAbl M PCUHICHUA, CTABUTbH
HpO6J’I€MBI " 3aJia4u, JOITyCKarOIKe aJlbTCPHATHUBHBIC PCIICHUA

3) pabota ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX HMHpopManuu (Tekcre ydyeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHKAX, KOMIIbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHaNMM3UpPOBaTh HMH(OPMALMIO PA3NIUYHBIX BHIOB U (GopM
IPEJCTaBICHNS, KpUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMyIUpOBaTh 3aMpOChl W TPUMEHITh Pa3IWYHBIE METOABI TMPU TIOUCKE U OTOOpE
Onoorudeckoi HHPopMaIuu, He0OXOIUMOM ISl BHITTOJIHEHUST YUeOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIBb30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TeXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCIIOJIB30BAHUS PA3JIMIHBIX ITOMCKOBBLIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMY TpeACTaBleHUs OHUOIOrMYECcKOi
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMbl, TaOIUILbI, PUCYHKH U IPYTOe);

WCIIOIh30BaTh HAyYHBIA S3BIK B KAaueCTBE CpEACTBA MpPH paboTe ¢ OHOJIOTHYECKOM
uHbopMaIuel: MPUMEHITh XUMUYECKUue, PU3NYECKUEe U MaTeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJB30BaTh U MPeoOpa3OBBIBATH 3HAKOBO-



CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH,

BJaJ€Th HAaBBIKAMH pACIO3HABaHUSA U 3alMThl HMH(OpMaIuu, HHPOPMAIIMOHHON
0€30IIaCHOCTH JINYHOCTH.

29.8.7.2. OBnageHrue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSIMH:
1) obmienwue:

OCYILIECTBIISATh KOMMYHHKAIIMM BO BceX cepax *KU3HHM, AKTUBHO y4acTBOBaTh B JMAJIOre
WIA JAUCKYCCHU TIO CYIIECTBY OOCyX/1aeMoi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAThH
CY)KICHHMSI OTHOCUTCIIBHO BBIIIOJHEHMS IIpeIIaraéMoil 3aJadd, YYWTBIBaTh HHTEPECHl U
COIIACOBAHHOCTH MO3ULMI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaIbHbIE CpeICTBA OOIICHNS, TOHUMATh 3HAYCHHE COIIMAIbHBIX 3HAKOB,
OpeANOCbUIOK BOSHHUKHOBCHUA KOH(bJII/IKTHLIX CHTyaHHf/'I, YMCTh CMATYaTh KOH(I)JII/IKTBI 1 BECTHU
HIEPETOBOPBI;

BIQJICTh PA3JIMYHBIMH CIIOCOOAMU OOMICHHUS U B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUS
JIPYTHUX JIIOEH, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(hopMynHpOBaTh CBOM BO3PAKEHUS;

pa3BEepHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHsI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPE/ICTB;

2) coBMECTHasl eI TEIIbHOCTb:

MOHUMAaTh W MCIOJB30BaTh NMPEUMYIIECTBa KOMaHAHON W MHIUBUAyaTbHOW pabOTHI MpHU
perieHny OMoJI0rndeckor mpobeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYMIIOBBIX
(hopM B3aMMOAEHUCTBUS MPH peIIeHUH yueOHO 3a1auu;

BBI6I/IpaTI) TEMATUKY U MCTOABI COBMECCTHBIX )IeﬁCTBHfI C yUu€TOM 06HII/IX HHTEPCCOB U
BO3MOXKHOCTEM KaXXJ0ro 4j€Ha KOJIJICKTHUBA,

MIPUHUMATh IEJIM COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH U KOOPAUHUPOBATH
JEHUCTBHS 110 €€ JOCTHKEHHUIO: COCTABIIATh IUIAH JEHCTBUN, PACIIPEIENIATh POJIA C YYETOM MHEHUN
Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXJIOT0 yYaCTHHKA KOMaHJbl B OOIIMN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

rpeajaraTb HOBBIE NPOEKTHI, OLICHUBATh MJEHU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL TO3UTUBHOC CTPATCTHYCCKOC TIOBCACHHUC B PA3JIMYHBIX CUTYyallUAX,
MIPOABJIATE TBOPUYECTBO U B006pa)KeHI/I€, OBITE WHUIMAaTUBHBIM.

29.8.7.3. OBnageHne yHUBEPCAIbHBIMH PETYISATUBHBIMU JEHCTBUAMMU:
1) camoopranu3zanusi:

HCIIOJIb30BAaTh OHOJIOTUYCCKUE 3HAHMS JJIs1  BBIABJICHUSA npo6neM U HUX PpCHICHUA B
KHN3HCHHBIX U yLIe6HI)IX CUTyalUsX;

BBI6I/IpaTI:> Ha OCHOBE OMOJIOTMYECKHMX 3HAHUM HCJICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOUX



JNEUCTBUSIX M MOCTYNKAaX MO OTHOIICHHIO K >KMBOW NPHUPOJAE, CBOEMY 30POBBIO U 310POBBIO
OKPYXKaIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATHL IMMO3HABATCIBbHYIO ACATCIBHOCTDH, BBIABJIATH HpOGHCMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW JEATCILHOCTH U
JKU3HCHHBIX CUTYAllUAX;

CaMOCTOSITEJIPHO COCTaBIIATh IUIaH PELICHUs NPOOJIEMbI C yUETOM MMEIOIUXCA PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIoco0CTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO MIUPOKOH 3PYAUIIMH B PA3HBIX 00IaCTIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTb OHLCHKY HOBBIM CHTyallMsdM, BHOCUTb KOPPCKTUBLI B JACATCIBbHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM;

BJIaJIeTh HAaBbIKAMH MO3HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpILIAeMbIX JeHCTBUI
U MBICJIUTENIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MpUEMBI pediexcun
JUIsL OLIEHKU CUTYalllH, BIOOpA BEPHOTO PEILICHHUS;

OLIEHHBATh PUCKHU M CBOEBPEMEHHO IPUHUMATh PELIECHUS 0 UX CHUKEHHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX IIPU aHAIM3E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHA ce0sl U IPYTHX:

NpPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yIbTaTOB AESITEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBATh CIIOCOOHOCTH OHUMATh MUP € MO3UIMH IPYroro 4eioBeKa.

Koncynprantlntoc: npumeyanue.
Hyw™mepanus nOAMyHKTOB JaHa B COOTBETCTBUM € O()UIIHAIBHBIM TEKCTOM JTOKYMEHTA.

129.8.8. [IpeameTHbIe pe3ynbTaThl OCBOCHHS COAepk)aHus yueOHoro npeamera "buonorns”
Ha ynIyOJNeHHOM YypOBHE OpPHUEHTHUPOBAaHBI Ha oOecredeHHe NPO(GMIBHOTO O0y4eHHs
oOyuaromuxcst Ouonorud. OHM BKIIIOYAIOT: CrieHU(HUUEcKue sl OMOJOTHH Hay4yHbIE 3HAHMS,
YMEHHSI M CIIOCOOBI JISWCTBHI 10 OCBOSHHIO, MHTEPIIPETANU U TIPEOOPa30BaHUIO 3HAHUI, BUIBI
NeSITeIbHOCTH TI0 TIOJTYYEHUIO HOBBIX 3HAHUN M UX IPUMEHEHHIO B PA3IIMUHBIX YUEOHBIX, a TAKXKe
B PEAIbHBIX JKU3HEHHBIX CHTyalusx. lIpenMeTHbIe pe3ynbTaThl INPEICTaBICHBI IO TOJaM
U3yUYCHHS.



29.8.9. IlpeameTHbIe pe3ysbTaThl OCBOCHUs yueOHoro nmpeamera "buonorus" B 10 xmacce
JIOJDKHBI OTpaKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTHH B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMHUPOBAHHUYU €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IPUPOIBI U PEIICHUN
npo0JeM paluoOHaIbHOTO MPHPOJIONIONIB30BAHMS, O BKIIA/Ie POCCUHCKUX U 3apyOeKHbBIX YUEHBIX
B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJIOTMUECKUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIINE
OMOJOrMYecKHe TEPMUHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, rOMEOcTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEACHUE, HACIIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. IlIneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenus (H.M. BaBunoBa - o nenrtpax
MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEpPBOr0 MOKOJICHHUS, PACIIEIJICHUS, YUCTOTHI FraMeT, He3aBUCUMOro HacieaoBanus ['. Menpaens,
TOMOJIOTUYECKHX PSAJIOB B HacieACTBeHHOW wu3MeHunBoctd H.M. BapwiioBa), TpHHIUIIBI
(KOMIIIIEMEHTapHOCTH);

BJIQJICHHE OCHOBHBIMU METOJAMH HAYyYHOTO TIO3HAHHMS, UCIIOIb3yEMBIMU B OMOJIOTHYECKHX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHNE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHUEC BBIACIATH CYHICCTBCHHBIC IMNPU3HAKU: BUPYCOB, KJIICTOK IPOKAPUOT U 3YKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCie OakTepuid, rpuOOB, pacTeHU,
JKUBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHoOB U CUCTEM OpPraHOB paCTeHHﬁ, JKHUBOTHBIX, YCJIO0BCKA,
IPOIIECCOB KU3HEAEATETbHOCTH, MPOTEKAIOLINX B OPraHU3MaXxX pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OHMOJIOrMYECKHX MPOIIECCOB: 0OMEHa BellecTB (METab0IM3M ), IPEBPALLECHUS SJHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U reTepoTpPOPHOro TUIOB MUTaHUA, HOTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, IMOpHoreHesa, MOCTAMOPHOHATLHOTO pa3BUTHSA, Pa3MHOXKCHUS,
UHIMBUAYAIBHOTO DPa3BUTHs OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBHMS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOO0pA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXIY OpraHOMJAMHU KIETKH U UX (YHKIMIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW U UX QYHKUIUSAMHU, MEXy OpraHaMU U CUCTEMaMU OPTaHOB y
pacTeHuil, >KMBOTHBIX M 4YeJOBeKa M MX (YHKIMSIMU, MEXKIYy CHCTEMaMHU OpPraHOB U UX
GyHKIUSAMHU, MEXKIy STanamMu oOMEHa BEIECTB, 3TalaMu KJIETOYHOIO IUKJIAa M YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
(denotunom u paxtTopamu cpeabl OOUTaHMUS;

YMCHHUC BBIABJIATH OTJIUYUTCIIBHBIC IMPU3HAKHU JKUBBIX CUCTEM, B TOM 4YHCIIC paCTeHHﬁ,
JKHUBOTHBIX U YCJIIOBCKA,

YMCHHEC HUCIIOJb30BATbH COOTBCTCTBYIOUIUC apI'yYMCHTHI, 6I/IOJIOFPI‘ICCKYIO TCPMHUHOJIOTUIO U
CHUMBOJIMKY IJId JOKa3aTCJIbCTBA POACTBA OPraHM3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIIL;

YMCHHUC pCUIATb OHOJIOTUYECKHUE 3aa4u, BbIABJIATE HPUYNHHO-CICACTBCHHBIC CBA3U MCIKIAY
HCCIICOYCMbBIMHA OMOJOTrHYECKUMU mnmponeccaMm M SABJICHUAMU, JCJIaTb BBIBOJAbI M ITPOTHO3bLI Ha
OCHOBAHUU IMOJTYYCHHBIX PC3YyJIbTATOB,

YMEHHE BBINOJIHATH JaO0OpAaTOpHbIE W MpaKTUYeCKue padoThl, cOOJII0/aTh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMCHHUC BbBIABUI'aTb THIIOTE3bI, IMPOBCPATL HNX OSKCICPHMMCHTAJIBHBIMU CpPCACTBAMU,
(l)OpMy.TII/IpyH OCJIb UCCIICAOBAaHUA, AHAJIU3UPOBATH ITOJIYUYCHHBIC PE3YJIbTAThI U ACJIATh BHIBOLI,



YMEHHE y4acTBOBaTh B Y4YEOHO-HCCIENOBATEIHCKOW paboTe Mo OWOJIOTHUH, SKOJOTUU H
MEIUIMHE, MMPOBOJANMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W IMyOJIMYHO IPEICTABIIATH
MOJTyYEHHBIC PE3yIbTAThl HA YYCHUUYECKHX KOHPEPEHIINSX;

YMEHHE OLIEHUBATh ATHUECKHUE aCMIEKThl COBPEMEHHBIX HCCIEA0BAHUN B 00J1aCTH OUONIOrHH
U MEIUIUHBI (KJIOHMPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMNPABICHHOE H3MEHEHUE
TreHOMa U CO3/IaHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATH OCO3HAHHBIN BbIOOp Oyaymiei npodeccuoHaIbHON e TETbHOCTH B
o0acTi OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03SICTBA, MHIIEBON
MPOMBIIIICHHOCTH, YITTyOJIATh MO3HABATEIbHBIN HHTEPEC, HAMIPABJICHHBIN Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH MpodecCuu U MPOJOKEHNE OMOJIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIUIX
cpenHero npoeCCUOHATBLHOTO U BHICIIET0 00pa3oBaHUS.

29.8.10. IIpeameTHBIC pe3yabTaThl OCBOCHUS yueOHoro npenmera "buonorus" B 11 knacce
JOJIKHBI OTpaXkaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IO3HAHUU 3aKOHOB
IPUPOABI U PEIIEHUH SKOJOTMYECKUX IPOOJIeM 4YeIOBEYECTBA, & TAKXKE B PELICHUU BOIPOCOB
PalMOHAIBFHOTO IPUPOJIOTIONIB30BaHUs, U B POPMUPOBAHUH IEHHOCTHOTO OTHOILICHHS K IPUPO/IE,
o0lIeCTBY, YeJIOBEKY, O BKJAJIé POCCUHCKUX U 3apyOEeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOrUH;

yYMEHHE BIIAJIETh CUCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OIpeNeeHHs U
INOHMMaHME CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUA,
sKocucTtema, Owocdepa), Ouomormdyeckue Teopuu (dBodonMoHHas Teopus Y. JlapBuHa,
CHUHTETHUYEeCKasi Teopus sBomtonuu), ydenus (A.H. CeBeprioBa - o myTsAX M HampaBJICHUSIX
sBommonu, B.M. Bepnanckoro - o Guocdepe), 3akoHbl (reHeTrueckoro pasHosecus 1. Xapau u
B. Baiin6epra, 3apogsimeBoro cxoactBa K.M. bopa), mpaBuna (munmmyma [O. JluGuxa,
9KOJIOTMUYECKOM MUpaMubl SHEPTHH ), TunoTe3sl (runote3a "mupa PHK" V. 'unbepra);

YMEHHE BIIJIETh OCHOBHBIMH METOJaMU HAYYHOTO TIIO3HAHUS, HCIOJIb3YEMbIMH B
OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX OOBEKTOB M DKOCHCTEM (OHI/IcaHI/Ie, U3MEpPCHUEC,
HaOJII0JICHNE, SKCIIEPUMEHT), CIIOCO0aMHU BBISBICHHS M OLCHKH aHTPOIIOTCHHBIX W3MCHEHHH B
HPUPOJE;

YMEHHUE BBIJCIATh CYUIECTBEHHBbIC NPU3HAKU: BHUJOB, OHOIEOIIEHO30B, JKOCHCTEM U
O6uocgepsl, CTaOMIM3UPYIOUIET0, ABMXKYLIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro o0TOOopa,
JJIONATPUUECKOTO0 U CUMIIATPUUYECKOTO BHI000pA30BaHMs, BIUSHUS ABHKYIIUX CHJI 3BOJIOLUN
Ha FeHO(i)OHI[ MOmyJisinruu, HpI/ICHOCO6H€HHOCTI/I OpTraHu3MOB K CpEac O6I/ITaHI/I$[, qcpea0oBaHUuA
HarnpaBJICHUI 9BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3H MEXY TPOIECCAMU YBOIOIUH, IBHKYIIIUMHU CUTIAMHU
AHTPOTIOTeHe3a, KOMIIOHEHTAMH PAa3MYHBIX OKOCHUCTEM U MPHUCHOCOOIECHUSMU K HUM
OpTaHU3MOB;

YMCHUC BBIABIIATE OTIIMYUTCIIBHBIC IIPU3HAKU KUBBIX CHCTCM, HpI/ICHOCO6HeHHOCTL BHU 0B
K Ccpeac 06I/ITaHI/I$I, a0OMOTHYECKUX M OHMOTHYECKMX KOMIIOHEHTOB OKOCHUCTEM, B3aHMOCBSI3CH
OpTraHHU3MOB B COO6IJ_ICCTBaX, AHTPOIIOTCHHBIX HW3MEHEHMI B AKOCHCTEMax CBOEH MCCTHOCTH,

YMCHHUEC HUCIIOJIB30BATH COOTBCTCTBYIONIHUE API'yYMCHTHI, 6I/IOJ'IOFI/I‘-I€CKYIO TEPMHUHOJIOTUIO U
CUMBOJIMKY JJId JAO0Ka3aTeJIbCTBAa PpPOACTBA OPraHU3MOB Pa3HbIX CHUCTEMATUYCCKUX TPYIIII,
B3aUMOCBA3U OPTraHHM3MOB U CpPCIbl O6I/ITaHI/I$I, CAMHCTBA 4YCJIOBCYCCKUX pac, HCO6XOI[I/IMOCTI/I



COXpPAaHCHUA MHOFOOGpaBI/I}I BUJ0OB W 3KOCHUCTCM KaK YCJIOBHUA COCYHICCTBOBAHUS IMPUPOIAbI U
YCJIIOBECYCCTBA,

YMCHUC pCUIATH OHOJIOrHYECKHUe 3aaa4u, BbISABJIATE NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
HCCIICAYCMbIMHA OMOJOrHYECKUMU mnmponcccaMu M SBJICHUAMU, NCJIaThb BBIBOJAbI M ITPOTHO3bLI Ha
OCHOBAHUHU MMOJTYYCHHBIX PC3YyJIbTATOB,

YMEHHE BBIIOIHATH JIAOOpAaTOpHBIE M MpaKTHYECKHe paldoThl, COOMIOAATh HpaBWia IpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMCEHUC BBIIBUI'aTb THIIOTE3bI, IMPOBEPATH HNX OJKCIOCPHUMCHTAJIbHBIMU CpPEACTBAMU,
(l)OpMy.HI/IpyH [CJIb UCCIICAOBAaHUA, AHAJIU3UPOBATH ITOJTYUYCHHBIC PE3YJIbTAThI U ACIATh BHIBO/LI,

YMEHHE y4YacTBOBaTh B Y4€OHO-HCCIIEIOBATEIHCKONH pabOTe MO OMOJIOTHH, SKOJOTUU W
MCAUIIUHC, HpOBOIII/IMOI\/'I Ha 62136 IIKOJIbHBIX HAYYHBIX 06H.[€CTB, )41 Hy6JII/ILIHO NpeaACTaBJIATH
NIOJTYYCHHBIC PE3YJIbTaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHUC OLCHUBATL THUIIOTE3bI W TCOPHU O IMPOUCXOKIACHHUU IKHU3HU, UYCIOBCKA U
YeJI0BEUYCCKUX pPac, O MPHYUHAX, MOCIEACTBUSIX U CIOCO0aX MPEAOTBPAIICHUS TI00aTbHBIX
W3MEHeHul B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayliel mpodecCHOHaIbHOM IeSITETbHOCTH B
O6J13.CTI/I 6I/IOHOFI/II/I, 9KOJIOTUH, IPUPOAOIIOJIb30BaAHUSA, MCIUTIUHBI, GI/IOTCXHOHOFI/IH, IICUXOJIOTHH,
BETCPUHAPUH, CCIIBCKOI'O XOSHﬁCTBa, HI/IHIGBOI\/’I IPOMBIINIJIICHHOCTH, er'IY6J'I$ITI) O3HaBaTEIbHBIN
UHTEpEeC, HAPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMICH MPO(ECCHH U TTPOI0JDKCHHE
OMOJIOTMYECKOTO O00pa30BaHUSI B OpPraHU3AIMAX CPEJAHEr0 MPO(EeCCHOHATBHOTO M BBICIIETO
o0Opa3oBaHusl.

29.9. Jlns mpoBeACHHS €IMHOTO TOCYIapPCTBEHHOTO dK3aMeHa 1o Ouonoruu (mamee - EI'D
10 OMOJIOTHH ) UCTIONIb3YEeTCs MepeueHb (KOAU(PUKATOP) MPOBEPSAEMBIX TPeOOBaHUI K pe3yIbTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOrpaMMbl CPETHETO 00111ero 00pa3oBaHMs U FIIEMEHTOB
COJIEpXKaHUSI.

Tabnuua 16.4

[TpoBepsiembie Ha EI'D o Ouonoruu TpeGoBaHus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMmbl
CpeaHero o0Iero oopa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
MPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTEIbHOM MPOrPaMMBI CPETHETO 00IIET0 00pa3oBaHuUs
TpeOOBaHUs

1 ChopMupoBaHHOCTh 3HAHUH O MECTe W pOIU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBl MUpPA, B MO3HAHUM 3aKOHOB IMPHUPOJAbI M PEHICHUU KU3HEHHO
BAXKHBIX COLIMATIbHO-3THYECKUX, SKOHOMUUYECKHX, IKOJIOTHYECKUX PoOIeM
YEeJIOBEYECTBa, a TaKKEe B PELIEHUH BOIPOCOB  PALMOHAIBHOTO
OPUPOAONOIb30BaHUsA, B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K
IpUpoze, OOILIECTBY, YEIOBEKY; O BKJIAAE POCCHUHCKHX M 3apyOeiHBIX
YUYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUU

2 BnaneHnue cucteMoil 3HaHUM 00 OCHOBHBIX MCTOJAaX HAYYHOI'O IIO3HAHUA,




HCIIOJIB3YEMBIX B OHOJIOTHYECKUX HCCICIOBAHUAX >KUBBIX OOBEKTOB M
sKOCHCTEM (OMUCaHue, U3MEepPEeHue, MPoBeIeHne HAOII0AeHHIT); criocobaMu
BBISIBIICHUS U OIIEHKH aHTPOTIOTEHHBIX U3MEHEHU B MPUPO/IC.

YMeHue BBIABUTATh THUIOTE3bl, MPOBEPATH HMX OIKCIEPUMEHTAIbHBIMU
cpenctBamu,  (Gopmynaupys  Ledb  HMCCIEAOBaHUS,  AaHAJIU3UPOBATH
MOJTy4YEHHBIEC PE3yNbTAThI U AENaTh BHIBOIBI.

BrisBienne  3aBUCHMOCTH ~ MEXIY  HCCIEIYEMbIMH  BEIUYMHAMH,
00BsICHEHHE TMONTYYCHHBIX PE3YNbTaTOB M (POPMYIHUPOBAHUE BBIBOJOB C
WCIIOJIh30BAaHUEM HAYYHBIX TTOHSITHH, TEOPUI U 3aKOHOB

YMeHne BIageTh CUCTEMOM OMOJIOTMUECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOTOJIATraloIIre OMOIOTHYEeCKHE TEPMHUHBI U IOHATUS ()KU3HbB, KJIETKA,
TKaHb, OpraH, OpPraHW3M, BHJ, TOMYJAIHSA, HSKOCHUCTEMa, OHOIECHO3,
ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIH UMMYHHUTET, OMOCHHTE3
Oenka, OHonoIuMEDHI, JUCKPETHOCTb, caMoperyJIsius,
CaMOBOCIIPOM3BEICHUE, HACJIEICTBEHHOCTb, W3MEHYHUBOCTb,
HYHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kieroynas teopus T. IlIBanna, M. llneiinena, P.
BupxoBa; kioHanmpHO-cenekTUBHOro wumMmmyHurera II. Opmux, HW.U.
MeuHnukoBa, XpoMOCOMHasl Teopus HacieacTBeHHocTu T. Moprana, 3aKoH
3apoapimeBoro cxoactsa K. bapa, sBomtonmonnas teopusi Y. JlapBuHa,
CHUHTETUYECKAasl TEOpUsl HBOJIOLMHU, Teopusi aHtponorene3a Y. JlapBuna;
teopusi Ouoreonenosza B.H. Cykauesa; yuenne H.. BaBunoa o nenTpax
MHOT000pa3usi U MPOMCXOXKIEHUS KyIbTYpPHBIX pacTeHuid, ydenwe A.H.
CeBepii0Ba 0 MyTSIX ¥ HAIIPABJICHUAX dBOJIIOINH, yueHue B.W. Bepnanckoro
- 0 Ouocdepe); 3aKoHbl (eAMHOOOpa3Usi MOTOMKOB MEPBOTO MOKOJICHHUS,
pacCIEIUICHUs] MPU3HAKOB, HE3aBHCHMOTO HACJEIOBAHUS MpU3HAKOB [
MeHnpaensi; CUEIUIEHHOTO HAclelIOBaHMUsS MPU3HAKOB U HAPYIICHMS
cuerieHust reHoB T. Moprana; roMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOU
n3menunBocty H.M. BaBunosa; renernueckoro pasHosecus k. Xapau u
B. Baitn6epra; 3apossimeBoro cxoacta K. bapa; Ouorenerndeckuit 3aKkoH
3. I'ekkenst, @. Mronnepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH );

npaBwia (MuHumyma FO. Jlubuxa, sKOIOTMYECKON NUpaMHIBI YHCE,
OMOMacchl U YJHEPTHUH);

runote3bl (koanepBatHoi A.M. Onapuna, nepBuuHoro OynboHa JIxk.
Xounneitna, mukpocdep C. Dokca, pudoznma T. YUek)

YMmenune peiaTh MOMCKOBLIC OMOJIOrHYECKHE 3aaa4u; BbIABJIATE IPUYNHHO-
CJIICACTBCHHBIC CBA3U MCIKY UCCIICAYCMBbIMU OMOJIOTHYECKUMHU O6T>CI(T3.MI/I,
mnmpouncccaMm M SABJICHUAMH, ACJIAaTh BBIBOABI M ITPOTHO3bBI HA OCHOBAHHUU
MMOJIYYCHHBIX PC3YJIbTATOB,

COCTAaBJATE T'CHOTHUIIMYCCKHUE CXEMBI CKPCIIMBAHUA [JIA Pa3HbIX THUIIOB
HACJICAOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI INEPCHOCA
BCIICCTB U DHCPIrUM B OKOCUCTEMAX (HGHI/I NUTaHus, MAIICBLIC CCTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSI3U MEX]y CTPOCHHEM U (PYHKIIHSIMHU:
OpraHOUJOB, KJIETOK Pa3HbIX TKaHEHW, OpraHaMu U CUCTEMaMHU OPraHOB Y
pacTeHUi, >KMBOTHBIX M YEJOBEKa; MEXAy O3TalaMd OOMEHa BEIIECTB;
dTallaMM KJIETOYHOTO LIMKJIA U JKU3HEHHBIX LIMKIOB OPraHU3MOB; dTallaMH
SMOpPHOHANILHOTO PAa3BUTHSI; T€HOTUIIOM U (EHOTUIIOM, (EHOTUIIOM H
dakTopamMu cpeipl OOUTAaHUS; NPOLECCAMH 3BOJIIOLUH; JBHKYIIMMU




CHJIaMHU  aHTPOIIOIr€HE3a; KOMIIOHCHTAMHU  PA3JIMYHBIX OKOCHUCTEM H
HpI/ICHOCO6JIeHI/I$IMI/I K HUM OpIraHU3MOB

YMeHue BBIICNATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BHPYCOB, KIETOK MPOKAPUOT W JyKAPUOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPTaHHW3MOB, BHJIOB, OHOI€OLIEHO30B, HIKOCHUCTEM H
ounocdeprl; CTpOEHUS OPraHOB M CHUCTEM OPraHOB PACTEHUH, )KHBOTHBIX,
YeJIOBEKa; MPOLIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIOIIUX B OpraHu3Max
pacTeHuil, )KMBOTHBIX M YeJIOBEKa; OMOJIOTMYECKHX IPOIECCOB: OOMEHa
BeIIeCTB (MeTaboIM3M), THPOPMALIMH U IPEBPALLCHUS] SHEPTUU, OPOKEHHUS,
aBTOTPO(PHOTO W TeTepOTPOPHOTO THUIIOB NHUTAHUSA, (POTOCHHTE3a U
XeMOCHHTEe3a,  MHTO3a,  Meio3a, TraMeroreHesa, 3MOpHUOreHesa,
NOCTAMOPHOHANIFHOTO ~ Pa3BUTHSA, PAa3MHOXKCHHUS, HHIUBUAYAIEHOTO
pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aMMOJACUCTBUS I€HOB, T€TEPO3UCa;
NEMCTBUH HMCKYCCTBEHHOTO OTOOpa, CTAOWMIM3HPYIOMIETO, IBMIKYIIETO H
pa3pbIBAIOIEr0  €CTECTBEHHOro  OTOOpa;  ajuIoNaTpUYecKOro |
CHUMITATPHYECKOTO BHI000PA30BAHMS; BIUSHUS ABIDKYIIUX CHII YBOJIOIIH
Ha TEHO(OHJ NOMYJISAIUH; HPUCHOCOOIEHHOCTH OPraHHW3MOB K Cpefe
oOuTaHUs, YepeIOBaHHS HAIIPABICHUI SBOJIIOLMHU; KPYTOBOPOTa BEIIECTB
U NOTOKA YHEPTUHU B IKOCHCTEMAX

ChopMupoBaHHOCTH YMEHUS BBIICNATH CYILIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIICTOK IIPOKApUOT H JYKAapUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpPraHu3MOB, BHJOB, OHOI€OIICHO30B M HSKOCHCTEM; OCOOEHHOCTH
NpoIeCCOB OOMEHa BEMIECTB W TPEBpPAICHUsT DJHEPTUM B  KIETKE,
¢doTocuHTE3a, TIACTHYECKOTO M YHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJIOTBOPEHUS, Pa3BUTHUS W  Pa3MHOXKEHUSI,
UH/IMBUIYAIbHOTO pa3BUTHs oOpraHu3ma (OHTOreHesa), OOpbOBI 3a
CYILIECTBOBaHHUE, €CTECTBEHHOT'O ot0opa, BUJI000pa30BaHus,
OPUCHIOCOOJICHHOCTH  OPraHM3MOB K  cpele  OOWTaHus, BIUSHUA
KOMITIOHCHTOB JKOCHCTCM, AHTPOIOI'CHHBIX N3MEHEHHH B DKOCHCTEMax
CBOEGH MECTHOCTH, KPYrOBOpPOTa BEIECTB M MPEBpAILEHUs SHEPrHH B
onochepe

YMeHHEe HUCTONB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHMYECKYIO
TCPMHUHOJIOTUIO U CUMBOJIMKY JIA JOKA3aTCJIbCTBA POACTBA OPraHU3MOB
Pa3HBIX CHUCTEMATHUYCCKUX TPYIII; B3aUMOCBA3HW OPraHU3MOB H CPCbl
oOuTaHUs; €IMHCTBA YEJIOBEYECKUX pac, HEO0OXOTUMOCTU 30POBOTO
00pa3a *KU3HH, COXpAHCHUS Pa3HOOOPa3us BUIOB U SKOCUCTEM KaK yCIIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEYECTBA

YMeHue  KpUTHYECKH  OICHHMBAaTh HHGPOpMAIMI0O  OHOJIOTHYECKOTO
CONICPKAHUS;, WHTEPIPETUPOBATh JTUYCCKHE AaCIEKThI COBPEMEHHBIX
UCCIICIOBAaHUI B OMOJIOTHMH, MEIUIMHE, OMOTEXHOJIOTUH; PaccMaTpUBATh
r100aabHBIE KOJIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH T10
OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HIINIO

Tabmuma 16.5

[Tepeuens 31eMeHTOB coaepKaHusl, poBepsieMbix Ha EI'D
1o GMoNIoTUU



Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

brnonorns xak HayKa. JKuBnIle cucTeMBl 1 UX HU3Y4YCHUC

1.1

CoBpeMeHHast OWONIOTHSI - KOMIUICKCHas Hayka. buoiorndyeckne HaykKu U
HN3y4acMbIC UMU HpO6JIeMbI. q)yHIIaMeHTaJ'H:HI:Ie, IMMPUKIIAAHBIC W TIOMCKOBBLIC
HayYHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OuONIOrMM B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kaptunbl mupa. [Ipodeccun, cBszaHHbIE C OMosIOTHEi. 3HAUYCHHE OHOJIOTHH B
MPAKTUYECKON JESITeTbHOCTH YENIOBeKa: MEAMIIMHE, CEJIbCKOM XO3sICTBE,
MPOMBIIIICHHOCTH, OXPaHE MPHPOIBI

1.2

KuBble cuctembl Kak mpeaMer uzydeHusi ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, UCKPETHOCTb U IIEJIOCTHOCTH, CJIOXHOCTh U
YHOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTH, caMoOpraHu3alus,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3SMEHUUBOCTD, POCT U Pa3BUTHE.
YPpoBHH OpraHu3aluy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHbBIM, TKAaHEBBIM,
OpraHU3MEHHBIMN, MOMYJISILUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenoTnueckuii), Omochepnsiit. Ilporecchl, MPOUCXOIANINE B IKUBBIX
cuctemax. OCHOBHBIE TMPU3HAKH XUBOTO. JKM3HBb Kak ¢opMa CYIIECTBOBAHUS
MaTepuun

1.3

Meroapl Ouonormdyeckod Hayku. HaOmrogeHue, H3MEpeHHE, DKCIIEPUMEHT,
cucTemaTrus3anmsa, Meraananu3. llorarhe o0 3aBHUCHMMOW W HE3aBUCHMOM
nepemeHHoi. [lnmanupoBanue sxcnepumenta. [loctaHoBKa U pOBEpPKa THIOTES.
HyneBas rumore3a. IloHsaTtue BBIOODKM H €€ JOCTOBEpHOCTh. Pa3bpoc B
Oononornyecknx AaHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYECHHBIX PE3YyJIbTaTOB.
[IprurHBI UCKaXKEHUSA PE3YJbTATOB 3KcnepuMeHTa. [IOHATHE CTaTUCTHUYECKOTO
TecTa

Knerka kak Ononoruyeckas cUHCTEMa

2.1

Knerka - cTpyKTypHO-(pyHKIIMOHAJIbHAS €IMHUIA XHUBOro. McTopusi OTKpBITUS
kietkn. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE IOJ0KEHUS COBPEMEHHON KJIETOUYHOM TEOPHH.
MeToap! MOJIEKYJIIPHOM 1 KJIIETOYHON OMOJIOTHH: MHUKPOCKOIIUS, XpoMartorpadus,
anekTpodopes, METO[ MEYEHbIX aTOMOB, muddepeHraIbHOe
HEHTPUPYTHPOBAHNE, KYIHTUBUPOBAHUE KIIETOK

2.2

XUMUYECKU COCTAB KIETKA. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Boa u
€e poNib KaK pacTBOPUTENs, pearcHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHU KIETKH,
TEIUIOPETYJIAIUA. MUHepaTbHbIE BEIICCTBA KIICTKH, WX OWOJIOTHYECKAas POJIb.
PoJib KaTHOHOB U AHHOHOB B KJIETKE.

buonornueckne monuMephl. benku. AMWHOKHCIOTHBIA COCTaB  OEJIKOB.
CtpykTypsl OenkoBoi Momnekynbl. llepBuuHas CTpykTypa Oenka, MENTHAHAS
CBsI3b. BTopuWuHas, TpeTHYHAs, 4YETBEPTUYHAS CTPYKTYphl. JleHaryparmms.
CsaoticTBa 6enkoB. Knaccudukaius 6enkoB. buonorndeckue pyHKIHH OEIKOB.
YrieBoapl. MoHOCaXapuipl, TUCaXapHIbl, OJUTOCAXApPUABl M TIOJHCAXAPHIBI.
OO0muii mnaH cTpoeHuss ¢ (PU3UKO-XUMUYECKHWE CBOMCTBA  YIJIEBOJOB.
buonornueckue (yHKIIUU YTIICBOOB.

Jlunmuner. T'mapodunbsHO-ruaApodoOHBIe cBoMcTBAa. Kiaccudukanus aumumos.
Tpurmunepuabl, (GocHOTUNUABI, BOCKH, CTEPOUABI. bHonormueckue (QyHKIHH
aunuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKUX MEMOPAH - TEKY4YeCTh, CIIOCOOHOCTH




K CaMO3aMBbIKaHUIO, ITOIYTIPOHUIAEMOCTb.

Hyxneunoseie kucnorsl. JIHK um PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunnun komrmementapHocth. [Ipasuno Yapradda. Ctpykrypa
JHK - nBoiinas cniupanb. MecroHaxoxaenue u ouonornyeckue Gpynkuuu JHK.
Buaesl PHK. ®ynkunu PHK B knetke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mojekysne ATO.
buonoruueckue pynkuun AT®. BoccraHOBIEHHBIE TEPEHOCUYUKU, UX (PYHKIIMH
B kietke. CexsenupoBanue [JHK.

CrpykTypHast Ouonorus: OMOXMMHMYECKHE U OMOPU3MYECKHE HCCIEIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJIEKYJI
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Tunsl  KIETOK: 3yKapuoTHYecKass M mpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00pa30BaHMSI KIETKH.

CrpoeHue NpoKapHOTHUECKOM kieTku. Kierounas cTeHka Oakrepuil U apxem.
OcoOeHHOCTH CTpOeHUsI reTepoTpoHON U aBTOTPOPHONH HPOKAPUOTUUECKUX
KJIETOK. MecCTO U poJib MPOKAPHOT B OMOLIEHO3aX.

CrpoeHue u (yHKIMOHMpPOBAHHE dyKapHOTHUecKoW kieTku. Ilnazmartuueckas
mMeMmOpaHna (mnazmanemma). CTpykTypa IuiasMatuyeckoil MmeMOpansl. TpaHcrnopt
BEUIECTB 4epe3 IUIa3MaTHYecKylo MemOpaHy: mnaccuBHbBIA  (nuddysus,
oOneruenHast OuQQy3us), aKTUBHBIA (MEPBUUHBIA M BTOPUYHBIA aKTHUBHBIN
Tpancnopt). [lonmynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca.
OHAOLUTO3: MUHOLUTO3, (parounuTo3. Jk3o1uto3. Knerounas crenka. CTpykTypa
U QYHKIMH KJIETOYHON CTEHKH pacTeHH, rpuOoB.

[Mutomnaszma. Ilurozonb. Llurockener. JIBukenue unuromnazMbel. OpraHousl
kieTkd. OpHoMeMOpaHHbIE OPraHOMJIbI KJIETKU: DSHJOIUIa3MaTUYecKas CeThb
(OIIC), anmmapat ['onb/kH, TU30COMBI, UX CTpoeHHe U (pyHKIMH. B3aumocsssb
OJIHOMEMOpaHHBIX OPraHoONA0B KieTKU. CTpoeHHEe IpaHyJIpHOIO PETHKYJIyMa.
Cunte3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHbIX MeMmOpaH. [magkuit
(arpaHynsipHBIM) B3HOOMIa3MaTUdeckuil peTukyiayMm. CekpeTopHas (yHKUIUS
annapara ['onpmxu. TpaHcopT BemecTB B KIETKe. Bakyonw pacTUTENbHBIX
kietok. Kirerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPHUH, TUIACTUIBL.

Crpoenrie W (GYHKIMM MHUTOXOHAPHHA W TulacTHI. llepBUYHBIC, BTOPHYHBIE U
CIIOKHBIE  IMIAcTUABl  (POTOCHHTE3UPYIOIIUX  3YKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTBI BBICHINX PACTEHUM.

HememOpannble opraHouabl kietku CTpoeHMe M (QYHKUMH HeMeMOpaHHBIX
OpPraHoWJOB KIIeTKH. Pubocombl. MukpodunameHTsl. MBEIIEYHBIE KIETKH.
MukpotpyOouku. Knetounsiii nentp. CTpoeHHe U JBUXKEHUE >XI'YTHKOB U
pecHuuek. MUKpOTpyOOUKH ITUTOIIIa3Mbl. LleHTprob.

Anpo. Obonouka sjpa, XpOMaTHH, KapuoIUla3Mma, SApPBIILKHA, UX CTPOCHHE U
¢byskun. SAnepHblii GenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacIoioKEHHE
XpOMOCOM B MHTep(}a3HOM sisipe. benku xpoMaTuHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAsI XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN)
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AcCUMUIISIIIUSL U TUCCUMUIIALIAA - JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(DHBIA M TeTepOTpO(dHBINA. YUacTue KHUCIOpOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe oOecmedeHue KieTku: mnpeBpamieHue AT B
0OMeHHBIX TIporeccax. DEepMEHTATUBHBIN XapaKTep peakiuil KIETOYHOTO
MeTabonmu3ma. DepMEHTHI, UX CTPOEHHE, CBOICTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTimmuust pepMEHTOB OT HEOPTaHUIECKUX KaTaIM3aTopoB. benku-
AKTHUBATOPbI M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATHUBHBIX




peakIuii OT pa3aTuIHbIX (AKTOPOB.

IlepBuuHBI CHHTE3 OpraHMyeckux BewecTB B Kierke. dorocunre3. Poib
XJIOporiacToB B Tpomecce ¢doTtocuHTe3a. CBeroBas u TemMHOBas (a3l
[IponykTuBHOCTH (hoTOCHMHTE3a. BrusHue pasnuyHblXx (aKkTOpOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTESA.

Xemocunres. PasHooOpasue opraHu3MOB-XeMOCHHTETHUKOB: HUTPUPUIIUPYIOLTIE
OakTepuu, Keyne300aKTepur, cCepoOaKTepuu, BOJOPOJAHBIC OaKTepuH. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHusMmbl. Buabl Opoxkenus. [IpoaykTel OpoxeHHs U X
UCIIONIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH W BO30YIUTEIN O0Ie3HEH.

AdpoOHBIE OpraHuU3Mbl. JTambl dHEpreTuyeckoro odmeHa. [1oAroTOBUTENBHBIIM
sTamn. ['mukonus - 6eCKUCIOpPOAHOE PACLIEIIEHNE TIIOKO3bI.

buonornueckoe OkHCIeHHE, WX KIETOYHOE IbixaHHe. Poiab MHUTOXOHApUN B
nporeccax ouonoruueckoro okuciaeHus. [{uknnueckue peakuu. OKUCIUTENBHOE
dochopunupoBanue. [IpenmyiecTBa aspoOHOr0 MyTH OOMEHa BEIIECTB MEpe.
aHa’pOOHBIM. DP(EKTUBHOCTH SJHEPTETUICCKOTO OOMEHA

2.5

Peakuun matpuyHoro cunresa. lIpuHIMI KOMILJIEMEHTApPHOCTH B PEAKLUAX
MaTpUYHOr0 CUHTEe3a. Peanusanus HaciaencTBeHHON nHpopmanuu. ['eneTnueckuit
KO, ero cpoicrBa. TpaHckpunuusa - Mmarpuusblidi cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsuus u ee stansl. Yuactue TpancnopTHbix PHK B Ouocuntese Oenka.
VYcnoBust 6uocunte3a 6Oenka. KoaupoBanue amuHOkucaoT. Ponb pubocom B
OonocuHTese Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Peryisnus akTUBHOCTU I'€HOB Yy
npokapuot. ['mnore3a omnepona (®. XKaxob, K. Mano). Perymnsmus oOMeHHBIX
IIpOLECCOB B KieTKe. KiieTounslil roMmeocTas.

Bupycobl - HekseTouHble (Gopmbl KM3HU M oOnuratHele mapasutbl. CTpoeHHe
HPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHrie 3a0oneBanusi ueiaoBeka, *KUBOTHBIX, pactenuit. CIIN, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE MPOOIEMBI

2.6

Knerounslii 111, ero nepuozs! 1 peryisiuus. Matepdasa u mutos. OcobeHHocTH
IIPOLECCOB, MpoTekaomux B uHTepdaze. [loAroroBka KIETKM K JEJIEHUIO.
[TpecunTeTnueckuii (MOCTMUTOTHUECKHUI ), CHHTETUYECKHI M TOCTCUHTETUYECKUI
(MpeMUTOTUYECKU) TepHO/Ibl HHTEP(DA3HI.

Marpuunelii  cunte3  JIHK-permmukanumsa. Ilpunnuner  perumkanuum  JIHK:
KOMIUIEMEHTApHOCTh, IIOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tesnomepsl u
TelIoMepasa. XPOMOCOMHBIM HA0Op KIETKH - KapuoTHm. JWIUTOMAHBIA W
ramiouaHbii  Habopel XpoMocoMm. l'omonoruynele Xpomocomsbl. [losoBbie
XPOMOCOMBI.

Jenenne knerku - Muto3. CTaguu MHUTO3a M IPOUCXOIAIINE B HUX IIPOLIECCHI.
Tuner muto3a. KapuokumHe3 M IHUTOKHMHE3. bHONOrm4yeckoe 3HAYE€HHWE MHUTO3A.
Perynsauust MUTOTHYECKOTO LIMKJIA KIETKH. IIporpaMMupyemast kjierouHas ruoesb
- aromnTo3.

DyHKIHMOHATIbHASA TCHOMUKA

OpFaHI/IBM Kak OMOJI0THYECKas CUCTEMa

3.1

OI[HOKHGTO‘-IHLIQ, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpTraHHU3MBbI u




MHOTOTKaHEBbIE OPTraHU3MBI.
@opMbl Pa3MHOKEHUS OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nojioBoe. Buapl  Gecniooro  pa3MHOXKEHHS: IOYKOBAHHE,  CIOPYJISILIMS,
(bparmMeHTanys, KJIOHUPOBaHHE.

[TonoBoe pazmuoxxkenue. [lonoBeie kieTku, unu rameTsl. Meiio3. Craguu meiiosa.
[ToBenenue xpomocom B meito3e. Kpoccunrosep. buonornueckuii cMbIci Meio3a
Y II0JIOBOTO ITporecca. Meno3 U €ro MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
ITpen3zaponpiieBoe pasutue. I'ameroreHe3 y >kMBOTHBIX. IlosoBbIE JK€E3BI.
OO0pa3oBaHue 1 pa3BUTHUE MOJIOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
HOJIOBBIX KJIeTOK. OmaoJoTBOpeHHe M 3MOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX.
CrniocoObl OIUI0A0TBOPEHUS: HapyKHOe, BHyTpeHHee. [lapTeHorenes.
WNunuBuayanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpuoreHesa
JKUBOTHBIX (Ha npumepe Jarymkn). Jpoodnenue. Tunst apodnenus. OcobeHHOCTH
NpoOJeHNs MIIEKOIHUTAIOUINX. 3apOo/IbIIEeBble JIUCTKU (racTpyisiuus). 3akiajgka
OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anmMmHOE BiMsAHME YacTen
pa3BUBAIOIIETOCS 3apojbllia (AMOpPHOHAIbHAS WHAYKIMS). 3akiajka IUlaHa
CTPOEHHS KMBOTHOTO KakK pPE3yJbTaT MEPAPXMUYECKUX B3aUMOJCHCTBUI I'€HOB.
Bnusaue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMUYHBIX (DAKTOPOB OKpYyXkKaromen
cpenbl. Poct u pa3Butue xuBoTHbIX. [locTamOpronanbublil nepuoa. Ilpsmoe u
HerpsiMmoe pasButue. PaszButue ¢ meramopdo3oM y O€CHO3BOHOYHBIX U
[IO3BOHOYHBIX >KMBOTHBIX. buHojornyeckoe 3Hau€HHUE MNPSIMOIO U HENPSIMOIO
pa3BUTHUsA, UX PACIpPOCTpaHEHHE B Mpupoae. Tumsl pocra KUBOTHBIX. PaKTOPEI
PETyJISILIMY pOCTa )KUBOTHBIX U yesoBeka. CTaauu mocTaMOPHOHAIBLHOTO PAa3BUTHS
y JKHBOTHBIX U 4yesoBeka. [leproasl OHTOreHe3a yenoBeka.

PasmHOXkeHne u pa3BuTHEe pacteHuil. ['amerodur um crnopodur. Meiio3 B
KU3HEHHOM LuKie pacTeHuid. OOpa3oBaHue crmop B Ipolecce Meio3a.
['amerorenes y pacreHuil. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTENbHBIX
OpraHu3MoB. /IBoiiHO€ OMJI0I0TBOPEHHUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue u
pa3BUTHE CeMEHH. MeXaHU3Mbl PETyJILUN OHTOT€HE3a Y PAaCTEHUI U AKUBOTHBIX

3.2

Ucropust cTaHOBICHUS U pa3BUTHS T€HETUKHU KaK HayKu. OCHOBHBIE TEHETHYECKHE
MOHATHS UM CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIBHBIE T'EHBI,
aJbTCPHATHBHBIE TPU3HAKK, JOMHUHAHTHBIA M  PELECCHUBHBIA  IPU3HAK,
rOMO3UTOTa, TETePO3UTr0oTa, YWCTas JUHHS, TUOPHUIBI, TEHOTUI, (PEHOTHII.
OCHOBHBIE  METOAbl TE€HETUKU: THUOPUIIOJOTHYECKUN, [HUTOJIOTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHI
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Monorubpunnoe ckpemunBanue. [lepBbiii 3akoH MeHens - 3aKoH eInHOo00pa3us
rubpusoB nepBoro nokojieHus. IlpaBuino nomuHupoBanus. Bropoil 3akon
Mennens - 3aKOH paclUEIUIEHHs MPU3HAKOB. LluTosmormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelllMBaHus. [ uIioTe3a 4YncToThl raMmer.

AHanusupyrolee ckpemuBaHue. lIpomMexyTOUHBIM XapakTep HacieIOBaHUS.
Pacmennenue npu3HakoB PY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHzens - 3aKOH HE3aBUCHUMOIO
HacjeoBaHusl ~ npu3HakoB.  lluTonmormueckue  OCHOBBI  JAUTMOPUIHOIO
CKpEIUBAHMUS.

CuennenHoe HacinenoBanue npusHakoB. PabGorer T. Moprana. CremsieHHoe
HacJIEOBaHUE TE€HOB, HAapYyIICHHWE CLEIUICHWS MEXIy TI'€HaMH. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka noma. XpOMOCOMHBI MEXaHHU3M OIPENEICHHs Toja. AyTOCOMBI H
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbINl M TeTeporaMeTHslld Moji. ['eHeTndeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HaciienoBaHue NpHU3HAKOB, CLEIJIEHHBIX C




noiaoMm. ['eHOTMH Kak menocTHas cuctema. llneioTponus - MHOKECTBEHHOE
nelcTBue reHa. MHOKECTBEHHBIN alielin3M. B3anMoIeNcTBHE HealIEIbLHBIX
reHoB. KommiementapHocts. Onuctas. [lonumepus
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B3aumopeiictBue reHotuna W cpenbl npu  (GOPMUPOBAHHMU  (PeHOTHMA.
N3meHunBOCTh npu3HaKoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE IPU3HAKKU. Buabl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJIEICTBCHHAS!.

MonudukannonHass  U3MeHYMBOCTb. Pomb  cpeapl B (hOpMHUPOBAHHUH
MoudukanoHHON u3mMeHunBocTH. Hopma peakuuu nmpusHaka. BapuanuoHHbli
psan u BapuauuonHas kpusas (B. HMoranncen). CoiicTBa MoIuQHUKanMOHHON
W3MEHYHBOCTH.

['enoTunuueckass M3MEeHYMBOCTh. (CBOMCTBA T€HOTUIMYECKONM HN3MEHUHUBOCTH.
Buipl reHOTUITMYECKOW M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHASI.
KomOuHaTuBHasT W3MEHYMBOCTb. Meilo3 M MONOBOM mpolecc - OCHOBa
KOMOWHATUBHOW W3MEHYMBOCTH. Poilb KOMOMHATMBHOW W3MEHYHMBOCTH B
CO3JIaHUM F€HETUYECKOro pa3HooOpas3us B Ipejiesiax 0JHOrO BUIA.

MyTauroHHasi HW3MEHYMBOCTh. BHAbBl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHAYUHUPOBaHHbE MyTauuu. SaepHele u
UTOIUIa3MaTHYeckue MyTanuu. CoMaTUYeCKHe W MOJIOBbIe MyTanuu. [Ipuannbl
BO3HMKHOBEHHMS MyTauuii. MyTareHel M UX BIMSHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOIO Ipoliecca. 3aKOH T'OMOJIOTUYECKUX PSAJIOB B
HacieacTBeHHON m3menunBoctu (H.U. BaBunoB). BHesnepHas u3MEHYMBOCTh U
HACJIEACTBEHHOCTh

3.5

Kapunotun denoexka. MexayHapoaHas MporpaMmMa HCCIEIOBaHUS TIE€HOMa
yernoBeka. MeToApl  U3y4YeHHsT TEHETUKM  4YeJIOBEKA: T'E€HEaJOTMYeCKHUi,
OJIM3HELIOBBI, IIUTOTCHETUYCCKUH, MOMYJISIHUOHHO-CTaTUCTUYECKHI,
MOJIEKYJIIPHO-TE€HETUYECKUI. CoBpeMeHHOE OIpEAEIICHUE TeHOTHUIA;
MMOJTHOT€HOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[MI1P-anamu3a. HacnencTtBenuble  3a00jeBaHUS  YejlOBeKa. [ EHHbIE W
XPOMOCOMHBIE 00J€e3HM  YeloBeKa. bonesHm ¢ HacineACTBEHHOM
MIPEAPACIIONOKEHHOCTHI0. 3HAUCHUE MEIUIIMHCKON T€HETUKHU B MTPEAOTBPALLICHUN
1 JICUCHUHN I'eHeTHYeCKHX 3a00jieBaHmil ueaoBeka. CTBONOBEIC KICTKU

3.6

JoMecTukanuss U cenekuus. 3apoxkIACHUE CEJICKIUH U JOMECTUKAIUMU. YUYEHHE
H.1. BaBwioBa 0 IEHTpax MNPOUCXOXKACHUS WU MHOrooOpasusi KyJIbTYpPHBIX
pacteHuil. Ponp cenekuuu B CO3aHUU COPTOB PACTEHHI W MOPOJ >KUBOTHBIX.
Copt, mnoposaa, mTaMM. 3aKOH TIOMOJIOTUYECKHX pPSJOB B HACIEICTBEHHOM
n3meHunBocTH H.W. BaBumnoga, ero 3HaueHue yisi CENEKITMOHHONW PaOOTHI.
Metoabl ceneKIMOHHOM paboThl. VMCKycCTBeHHBIM OTOOp: MaccoBBId U
VH]IUBUY ATbHBIM. OTanel KOMOHWHAIIMOHHOMN CCJICKIIUH. HcnerTanne
npousBoguTeneil mo moTtoMcTBy. OTOOp MO TEHOTHIY C TIOMOIIBIO OILIEHKH
¢deHoTHIIa TOTOMCTBA M OTOOP 0 reHOTHITy ¢ rnomolikio aHanu3a JHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO/ CEJIeKIIMOHHON paboThl. PamuaimoHHbIi 1
XUMUYECKHA MyTareHe3 KakK WCTOYHHK MYTalWil y KYyJbTYpPHBIX (opM
oprauu3moB. Mcrnosib30BaHME TE€HOMHOIO pENAaKTUPOBAHHS U METOIOB
pexkoMmOuHanTHBIX JIHK nist mosmydeHust ucxoqHoro Matepuaia Jjisi CEJIeKIUH.
[Tomydenue nmonumaou0B. BHyTpuBHI0Bas rubpuan3zanus. bauzkopoacTBeHHOE
CKpelIuBaHue, i HHOpuIuHT. HepoacTBeHHOE CKpeIIMBaHKE, WU Ay TOPHUIHHT.
I'ereposuc u ero npuunnel. Mcnonas3oBanue rerepos3uca B cenekiuu. OtaaneHHas
rubpunuzanus. [Ipeogonenne Gecrioaus MEeKBHIOBBIX THOpHUIOB. JlocTrkeHUs
CEJICKIIMU PACTEHUMN U KHUBOTHBIX




3.7

OOBEKTHI, HCTIOIB3YEMbIE B OMOTEXHOJIOTHH, - KJIETOUYHBIE M TKAHEBHIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapakTepucTuka. TpaaunuoHHasT OUOTEXHOJIOTHUS:
xje0oneyeHnue, TOJYyYeHHE  KUCJIOMOJIOYHBIX  TPOJYKTOB,  BHUHOJCIIHE.
MuxkpoOuonoruyeckuii cuHTe3. OOBEKTH MUKPOOHMOIOTUYECKUX TEXHOJIOTHIA.
[Ipou3BoacTBO  Oenka, AaMUHOKMCIOT W  BUTAaMUHOB. VckyccTBeHHOE
OIUIOIOTBOpPEHHE. PEKOHCTPYKIMSA SWLEKIETOK W KIOHUPOBAHHUE >KUBOTHBIX.
Meron TpaHCIUIaHTaUU SAEP KIETOK.

XpOMOCOMHasi U TeHHas WHXeHepusa. VICKyCCTBEHHBIM CUHTE3 TIe€Ha U
KoHcTpyHnpoBanue pekomOunanTHeix JIHK. JlocTmxenus u mepCHeKTHUBBI
XpOMOCOMHOW M TEHHOM WHXXEHepHH. MeauIMHCKue OMOTEeXHOJIOTHH.
Hcnonbs30BaHHE CTBOJIOBBIX KIIETOK

Cucrema u MHOroo0pasue opraHmueckoro Mupa

4.1

buonornueckoe  pasHooOpasue  opraHu3moB.  CoBpeMeHHas  cucTeMa
opranuueckoro mwupa. IIpunHuunsl kinaccupukauu opranu3mMoB. OCHOBHbBIE
CHUCTEMAaTHYECKHE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUSI U >KU3HEICSTEIBHOCTH OJHOKJIETOYHBIX OpPTaHHU3MOB.
baktepuu, apxeu, 0IHOKJIETOUYHbIE IPUOBI, OJHOKIETOYHBIE BOJIOPOCIIH, IPYyrHe
npoTucTsl. KosoHnanpHele opranu3msl. J|BUKEHUE OJHOKIETOUHBIX OPraHU3MOB:
amebouHOe, KTyTUKOBOE, PECHUYHOE. 3allluTa Y OAHOKJIETOYHBIX OPraHU3MOB.
Pa3npaxuMoCTh y OJTHOKIIETOUYHBIX OPTaHU3MOB. TaKkCHUCHI

4.2

MHOrokiIeToYHble pacTeHus. B3auMoCBs3b YaCTE! MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, oprassl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO Opranu3ma. Opranusm Kak
eauHoe 1enoe. Tkanu pacteHuid. TUIBI pacTUTENTBHBIX TKAHEH: 0Opa3oBaTebHas,
IOKPOBHAsA, MPOBOJAINAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(bYHKUMI 1 pacrioyiosKeHs TKaHEH B OpraHax pacTeHUi

4.3

BereraruBHble U reHepaTUBHbBIC OpraHbl pacTeHUl. OyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pactenuid. J[BuxeHHe MHOTOKJIECTOYHBIX PACTEHUN: TPOMU3MBI
u Hactuu. llorjomeHue BoAbI, YIIEKUCIOIO Ta3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pacteruil. J{uddys3us ra3oB uepes moBEpXHOCTh KIETKH.
TpaHcriopTHBIE CHCTEMBl pacTeHHMW. Bwinenenune y pacteHumid. 3ammra Yy
MHOTOKJIETOUHBbIX pacTeHuid. Kyrtukyna. CpeacTtBa macCUBHONM M XUMHYECKOU
3auThl. DUTOHLUABL.

Pa3apakuMoCTe M peryssiius y OpraHusmMoB. Pa3zgpaxuMocTe W peryisuus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBbIE BellleCcTBA U MX 3HAYEHHE

4.5

MHOrokJIeTOYHbIE  KMBOTHbIE. B3anMMOCBA3b  4YacTEl  MHOTOKJIIETOYHOIO
opranusma. TkaHM, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOUYHOI'O OpPraHHU3Ma.
OpranusMm kak eauHoe 1enoe. 'omeocra3. TkaHu KUBOTHBIX U YesioBeKa. THIIbI
JKUBOTHBIX TKaHEH: SNHTENIMalbHAasA, COCJAUHUTENIbHAS, MbIIICYHAs,, HEpPBHAs.
Oco0OeHHOCTH CTPOCHHUS, PYHKIIHIA U PACTIONOKECHHSI TKAaHEH B OpraHax )KUBOTHBIX
U 4eJIOBEKa

4.6

Oprasbsl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM OPIaHOB.
Omnopa Tena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIll 1 BHyTpeHHUN ckeneT. CTpOEHHE U THUIIBI COCIUHEHUS
KOCTEH.

JIB>KeHHEe MHOTIOKJIETOYHBIX JKUBOTHBIX. IluTtaHume kuBOTHBIX. [luranue
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue >kuBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIbIXaHHE.




JpixaHne MO3BOHOYHBIX JKMBOTHBIX. JBOJIOIMOHHOE YCJIOKHEHHUE CTPOCHUS
JIETKUX INTO3BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucrema yenoBeka. MexaHusm
BEHTWISIUUM JIETKUX Yy NTUL W MIEKOMUTAKOMMX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHcHopT BemiecTB y >KMBOTHbIX. KpoBeHOCHas cuctema u ee
opranbl.  KpoBeHocHass  cucTeMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIieHus. DBOIIOLMOHHBIE YCIOXKHEHUS CTPOSHUS KPOBEHOCHOM
CHUCTEMBbI TMO3BOHOYHBIX >KMBOTHBIX. BbinernieHue y opraHu3moB. Beigenenue y
’KUBOTHBIX. COKpatuTenbHble Bakyosid. Opransl BeieneHus. CBs3b OJOCTH TeNa
C KPOBEHOCHOM M BBIACIUTEIBHON CcUCTeMaMU. BbliesieHHe y MO3BOHOYHBIX
JKUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpPOBBI M MX IPOU3BOIHBIE.
PaznpaxuMocTh U perynsuus y Opranu3mMoB. PazapaxuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npa)xumMocTe M peryysius y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BEMIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedrekTopHas peryisius Y MHOTOKIETOYHBIX KUBOTHBIX.
HepBHas cuctema u ee oTebl. DBOIIOIMOHHOE YCI0KHEHHE CTPOSHHUSI HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pa3zpaboTtka anroputMoB W mporpamm i 3(deKkTuBHON (YHKIMOHATHHON
aQHHOTaIlUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB
MHKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLC

5.1

Oprassl 1 CUCTEMBI OpPraHOB 4yenoBeKa. OTebl TOJIOBHOTO MO3Tra IMO3BOHOYHBIX
KHUBOTHBIX. Pedniexc u peduiekropHas ayra. besycinoBHbie U yCIIOBHBIE PE(ICKCHI.
I'ymopasibHass perynsiuius W OSHIOKPUHHAS CHCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUMHHOM CHCTEMBI M HUX TOpPMOHBL. JleiicTBE TOpPMOHOB.
B3aumocBsi3p HepBHOW M SHAOKPUHHOM cucteM. ['unotanamo-runodusapHas
cucreMma. Pednexc u pednexropnas ayra. besycinoBHble U yca0BHbIE pedeKch
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3ammra opranu3Ma ot Oonezneil. IMMmyHHas cuctema yenoBeka. Kietounsiit u
TyMOpaJbHBIi HWMMYHUTET. BpOXIeHHBIN, NPHOOpPETEHHBIN CcrenupuIeCKuii
UMMYHHTET. Teopus KIOHaIbHO-celeKTUBHOro ummynurera (II. Opmaux, ©.M.
bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI OpraHu3MoOB. Posib BpoXkIeHHOTO
UMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI
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KpoBeHocHast cuctema u ee opranbl. Ceple, KpPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpamenus. PaboTa cepiia u ee perysius
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Hpixanue yenosexa. J(uddysus ra3os uepe3 moBEpXHOCTh KIETKH. J{pIxaTenbHas
cucteMa 4enoBeka. JlpIxaTenbHash TOBEPXHOCTb. Perynsuus  JIbIXaHUs.
JlpixaTenbHble 00bEeMbI

5.5

[TnmeBapuTenbHas cuctema 4denoBeka. OTHenbl NMUIIEBAPUTEIBHOTO TPAKTA.
IInmeBapurenbHple  Kele3bl.  BHYTpUIIONIOCTHOE M BHYTPHUKIETOYHOE
MULIEBApEHUE

5.6

[ToxpoBsl u ux mnpousBoiaHble. Opranbel BblaeneHusd. Ilouku. Ctpoenue u
¢yHkunonupoBanue HepoHa. OuiIbTpanus, CeKperust 1 00paTHOE BCACHIBAHHE
KaK MeXaHU3Mbl paboThl OpraHoB BblAeaeHUs. OOpa3oBaHue MOYH y YeJOBeKa

5.7

JIBukeHre ueroBeka: MbllieyHast cucreMa. CKeleTHble MBIIIIBI U UX paboTa.
CtpoeHue u TUIIBI COeIMHEHUST KOCTE!

Teopus 3Bomtonuu. Pazsurtue xu3Hu Ha 3emiie




6.1

Opomononnas Teopust Y. Jlapsuna. [Ipeanockuiki BOSHUKHOBEHUS TAPBUHU3MA.
Kusnb u HayuHas nearenbHocTh Y. JlapBuHa.

JBwxymue cwibl 3BoONMK BuaOB 1o Y. [lapBuHy (BhICOKasi MHTEHCHUBHOCTD
pPa3MHOXKEHHUs OpraHW3MOB, HACIEIACTBEHHAas HM3MEHYMBOCTh, Oopnrba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoit Teopuun sBomtonuu (CTD). HeitrpanbHas Teopus
sBosroi. CoBpeMeHHasi IBOJIIOIMOHHAS OWOJIOTHS. 3HAYEHUE DBOJIOIMOHHON
Teopuu B OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomynsmuss kak dsjeMeHTapHas €IMHULA HBOJIOLMU. COBpEMEHHBIE METOJBI
OLICHKM TE€HETUYECKOr0 pPa3HooOpazus M CTPYKTypbl mnomyssuuid. M3meHeHue
reHooHJa TOMYJSAUM KaK 3JEMEHTapHOE 3BOJIIOLIMOHHOE SBJIECHUE. 3aKOH
reHeruyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble PaKTOPHI (ABHXKYIIHE CHIIBI) SBOJIOLUHN. MyTallMOHHBIH Ipoliecc.
KomOuHaTtuBHas u3MeHYMBOCTh. Jlpeiid reHOB - ciydailHble HEHANpPaBJICHHBIC
U3MEHEHHs 4YacTOT aijenedl B momyssiuusax. D¢¢ekT ocHoBaTens. Murpauuu.
M3onsuus momymsinuii: reorpadguueckas (MpOCTpaHCTBEHHAs), OMOJIOTHYECKast
(penpolyKTHBHAs).

EctecTtBennbiii  oTOOp - Hampapmsronui  daktop dBomonUMUA.  DOpMbl
€CTECTBEHHOT0 OTOOpa: JBWXKYLIMHA, CTAaOMIM3UPYIOIIMH, pa3pbIBarOIUi
(nu3pynruBHbIi). [TonoBoit oT60D.

[TpucnocoOaeHHOCTh  OPraHW3MOB ~ KaK  pe3ysbTaT  MHKPO3BOJIOLHUU.
Bo3nukHoBeHne — mpucrnocoOieHud y  opraHu3moB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocobienuil y opranu3mMoB. OTHOCUTEIBHOCTb
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CcTpyKTypa. BumoobpazoBaHue Kak pe3ysbTaT
MUKpOdBOTIONMK. M3omsinusa - kirodeBoi ¢aktop BugooOpasoBanus. [lytu u
CrocoObl BUJI000pa30BaHUSA: aJIoNaTPUUECKOe (reorpaduueckoe),
cuMnaTpuyeckoe  (IKOJIOrMyeckoe),  "MTHOBeHHoe"  (TMOJMILIONIN3ALNS,
rubpuau3zanus). JnuTenbHOCTh 3BOTIOIMOHHBIX POIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp 3BONIONMOHHON OMOJNIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHUS
O6ropazHooOpazusi. MUKPOIBOIIONKUS M KOIBOJIOIUS TAPa3UTOB U UX XO3SIEB.
MexaHu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CIIOCOObI OOpHObI
c He

6.3

Metoapl u3yueHuss MakposBosiounu. [lageoHTonornyeckue MeTo/bl M3y4YEHHUS
sBostou. Ilepexonnsie GopmMbl U PUIOTEHETHUECKUE PSAIbl OPTaHU3MOB.
buoreorpaguyeckue Meroibl nu3ydeHus 3Bosounu. CpaBHeHue (iopbl U (payHsl
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue odiaactu 3emnu. Buabl-sHaeMuku u
PEJIUKTBHI.

OMOpHOJIOTHYECKUE M CPaBHUTEIbHO-MOP(OIOTHYECKHEe METOJbl H3yYeHUs
sBOMIOLIMU. ['eHeTnyeckue MeXaHW3Mbl HBOJIIOLIMM OHTOTEHE3a U IOSIBICHUSA
HBOJIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE M  AHAJIOTWYHBIE  OpPTraHbl.
Pynmumentapaple  opraHbl W aTaBU3MbBl.  MOJEKYJISpPHO-TeHETHYECKHE,
OMOXMMHYECKME M  MaTeMaTHYeCKWe  METOJbl  H3YyUEHHs  SBOJIOLUHU.
['omonornynbie TeHbl. COBpEeMEHHBIE METOJBI MOCTPOSHHS (PHIIOTEHETHYECKUX
JiepeBbeB. XPOMOCOMHBIE MyTAllUU U SBOJIIOLUS T€HOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBuiia) ASBOIIONKMUA. HeoOpaTUMOCTH HSBONIOIHUU.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIOLUH

6.4

HaquHe TUIOTE3bI IPOUCXOXKACHUA )KU3HU Ha 3emie. AOHoreHes u IIaHCIICpMHU:.




JloHayuHbIe NpeACTaBIEHUS O 3apOKICHUM >KM3HU (KpeaunoHusM). ['mmoresa
MOCTOSIHHOTO CaMO3apOXkACHUS )KU3HU U ee orpoBepkenue onsitamu @. Penu, JI.
Cnamnanuany, JI. [Tacrepa. [Ipoucxoxxnenne >Ku3HA U aCTPOOHOTIOTHS.
OcHOBHbIE 3Tanbl HEOpPraHudeckoul sBomtouuu. Ilnmanerapuas (reonorumyeckas)
ABOTIONMSA. XUMUYECKast IBOJIIOIHS. AOUOTCHHBIA CHHTE3 OPTAHMYECKUX BEIIECTB
u3 Heoprannueckux. OnbitT C. Muiepa u I'. FOpu. OOpa3oBanue noanuMepoB U3
MoHoMepoB. Koanepsarnas runoreza A.M. Omnapuna, rumore3a NEpBUYHOIO
oynbona JIx. XonneiHa, renerudeckas rumnote3a I'. Memnepa. Pubosumer (T.
Yex) u runoreza "mupa PHK" V. T'mnbGepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHUE MMPOTOKJIETKHU.

Uctopus 3emnu u MeTonpl ee usyuyeHus. Vckonaemble OpraHu4ecKUe OCTATKH.
['eoxpononorus u ee mMeroabl. OTHOCUTENbHAS M a0COTIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHoONOrnYecKkas mKaaa: 30Hbl, IPbl, HEPHUOJBI, SITOXH.

HavanbHble 3Tanbl opraHudeckoi 3Boitouuu. [losiBneHue u 3BOMIONUS TEPBBIX
KJIETOK. DBOJIONHA MeTa0oin3Ma. BO3HHKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJloT IEPBBIX Ha 3eMJie COOOIIEeCTB.
Crpomatonutsl. [IpokapuoOThl U 3yKapuOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIOIMOHHOE IMPOUCXOKICHHE
BUpycoB. IlponcxoxaeHne MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBeHME
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC 3Tambl HBOJIONUHN BBICIIMX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuii. Bbixon pacreHut Ha cymry. [losBieHue CHOpoBBIX pacTeHUH U
3aBoeBaHne MMM cymu. CemeHHble pacteHus. [IpoucxokaeHHe LBETKOBBIX
pacTEeHHUi.

OcCHOBHBIC 3Tambl SBOJIOUUU KHUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benpckas ¢dayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBrie XOpa0BbIE KUBOTHBIE. JKU3HB B BOJIC. DBOJIOIUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampubuil u pentunuid. [IpoucxoxxaeHne MIEKOMUTAIOUINX U
ntul. [lpuHnun kmoueBoro apomopgosza. OcBoeHHe O€CIO3BOHOYHBIMU MU
[N03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 110 ApaM U NEPUOAaM: apXeil, IpoTepo30il, maneo30i,
Me3030H, KaifHO30M. OOmas XapaKTepUCTHKA KIMMaTa U TeOJOTUYECKUX
npoueccos. [losBiaeHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YTI€00pa3oBaHUE:
€ro yCIIOBHS U BIIMSIHUE Ha Ta30BbIM cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpAHUSI - HIKOJOTHYECKHME KpHU3UCHI mpouuioro. [lpuuunbl u
CJECTBUSL MAacCOBBIX BbIMHpaHUWA. COBPEMEHHBIA SKOJOTMYECKHM KPHU3UC, €ro
0COOEHHOCTH

6.5

Pazpensr u 3amaum anTpomonoruu. Metoasl aHTpomojorud. (CTaHOBIEHUE
MPEACTABICHUI O MPOUCXOXKICHUH UeoBeKka. COBpEeMEHHbIE HAYUHbIE TEOPUH.
CX0ACTBO YEIOBEKA C KUBOTHBEIMM. CHCTEMAaTHYECKOC ITOJIOKCHHE YEJIOBEKa.
CBuIeTeNIbCTBA  CXOJICTBA  YEJIOBEKa C  JKUBOTHBIMH:  CPAaBHUTEJIBHO-
Mopdoornueckue, AMOPHUOTIOTUYECKHE, (U3HOTOT0-OMOXUMUYECKUE,
noseneH4eckue. OTIMYMS YeJIOBEKA OT KUBOTHBIX. [IpsAMOX0KI€eHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBrxkymme cuibl ((hakToOphl) aHTPOIOTeHe3a: OHMOJIOTHYECKHEe, COIUAIBHEIC.
CooTHOIIIeHHE OMOJIOTHYECKUX M COMATIBHBIX (DPAaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUU aHTPONOreHe3a. ABCTPAIIONUTEKH - IBYHOTHE TIPEAKHU JIFOJICH.
YennoBek ymenbli, IEpBbIE U3TOTOBICHUS OPYAUM Tpyaa. YenoBek NpsMOXOASIINANA
U TIePBBIA BBIXOA Jronei 3a mpenensl Adpuku. YemoBek reinenbOeprekuii -
o0 MPEeJOK HEaHJEPTAIBCKOTO YeJIOBeKa M 4YelIoBeKa pa3ymMHoro. YenoBek




HEAHJEPTAIBCKUA KakK BHJ JIOJECH XOJOJHOro KiauMmara. YesoBeK pa3yMHbIN
COBPEMEHHOTO THWIIA, JICHUCOBCKUW YENOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu AQpuku.

DOBOJIOIUS COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIH OTOOpP B MOMYJISAIUSIX
yenoBeka. MyTalMoHHBIN TIporiecc ¥ moauMopdusm. [lomysiiiuoHHbIe BOJHBI,
npeiid renos, murpanus u "3 dekt ocHoBarens" B MOMYJALUIX COBPEMEHHOTO
YyeJI0BeKa.

Yenoseueckue pacel. llonstue o pace. bonbmme pacel: eBporneouiHas
(eBpas3uiickasi), aBCTpajlo-HETpoWIHAs  (PKBaTOpUAibHAs), MOHTOJIOMHAS
(a3maTtcko-aMepuKaHcKas). BpemMs W myTu pacceieHHs] 4YeloBeKa IO IJIaHeTe.
EnuncTBO  uyenmoBeweckux pac. HayyHas  HECOCTOATENBHOCTH  pacu3Ma.
[Tprcnoco0IeHHOCTh 4YeNOoBeKa K Pa3HbIM YCJIOBHUSIM OKPYKAIOIIEH CpPEIbL.
Bnusnue reorpaduueckoit cpeabpl U apeiidpa TreHOB Ha MOP(OJIOTHIO H
bu3HONOTrHIO YeToBeKa

7 OKOCHUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH

7.1 Pa3nensl u 3agaun sxosioruu. CBsi3b 3KOJOTUU C IPYTUMHU HAyKaMHU.
Metoapl skosoruu. IlonmeBbie HaOmOAEHUS. OKCHEPUMEHThl B HKOJIOTHMHU:
OpUpOAHbIE M JlabopaTropHble. MoAETUpoBaHHE B SKOJIOTMU. MOHUTOPHUHT
OKPY’KaIOIICH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2 Dxoyiorudeckue (GakTopsl M 3aKOHOMEPHOCTH HMX AeucTBusa. Kiaccuduxarus

DKOJIOTHYECKUX (PAKTOpPOB: aOMOTUYECKHE, OUOTUYECKUE, AHTPOIOTCHHBIC.
OO0mme 3aKOHOMEPHOCTH JCHCTBUSA d3KoJoTMueckux ¢akrtopoB. I[IpaBuio
munumyma (K. Inpenrens, FO. JIu6ux). TonepanTHOCTh. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue ¢pakropsl. CBeT Kak sKoJloruueckuil ¢akrop. JlelcTBre pazHbIX
Y4aCTKOB COJTHEYHOT'O CIIEKTpa Ha OPraHU3MBbl. DKOJIOTUYECKHUE IPYTIIbl PACTCHUN
Y KMBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTHajiIbHast poiib cBeTa. DOTONEpUOIN3M.
Temmepatypa kak »dkojormdeckuii Qakrop. [eiictBue Ttemmeparypsl Ha
opranusMsl. [1oMKMIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak oskonmormueckuil ¢akrop. IlpucnocoOnenust pacreHuii K
HOJ/Iep’)KaHUI0 BOAHOro OanaHca. Kiaccudukanus pacTeHuil 0 OTHOLIEHUIO K
BoJie. [IprcnocobneHust ’)KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpeapl oOuTaHMsI OpraHM3MOB: BOJIHAs, HA3eMHO-BO3/YLIHAs, IMOYBEHHAs,
riyOuHHasE — TMOANOYBEHHAs, BHYTpUOpraHuW3MeHHas. DuU3NKO-XuMHUECKue
0COOCHHOCTH cpell oOuTaHus opraHu3MoB. llpucrocoOiieHuss OpraHu3MoB K
JKU3HU B Pa3HBIX cpeax.

buonoruueckue purmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAUYHBIE
put™Mbl. [IpucnocoGieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHMSM YCIOBUH
KHU3HU.

Kuznennsle popmbl opranu3moB. [lonsTre o >xuzHeHHON (opme. KuzHeHHBIE
(GbopMBbI pacTeHMii: JEepeBbsl, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBbl,
oJlHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, FT€OOHOHTHI,
a’poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue ¢akropel. Buapl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYpPEHIUS,
XHUIIHAYECTBO, cuMOn03 U ero ¢opmsbl. [lapazutusM, xoomnepauus, MyTyalausm,
KOMMEHCAJIN3M (KBapTHpaHTCTBO, HaXJ1eOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tomuueckue, (Qopuueckue, (¢pabpuueckue). 3HaUCHHE
OMOTUYECKMX B3aUMOJCMCTBUN JUIsI CYyLIECTBOBAHUS OPraHU3MOB B Cpefe




oOurtanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTEepUCTUKH momynauuu. [lomymnsmus kak Ouonoruueckas
cucreMa. Poib HEOTHOPOJIHOCTH Ccpefibl, GU3NUECKUX OaphepoB U OCOOCHHOCTEH
Oouonoruu BUAOB B (POPMHPOBAHUM IPOCTPAHCTBEHHOM CTPYKTYphI MOIMYJISIIUMA.
OcHOBHBIE MOKa3aTeNu MOMYJSLUU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas H
II0JIOBAsI CTPYKTYPa, POXKAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.
Okojnorudeckass CTpykrypa nomyssinud. OIeHKa YWCIEHHOCTH MOITYJISILUM.
JlnHaMpKa MOMyJsuMy W €€ peryysnus. bUuoTH4ecKui MOTEHIMaN MOIYJISLHH.
MonenupoBanue JAMHAMUKM —nonyiasuuu.  KpuBele pocTa  UYHCIEHHOCTH
nonyyssnud. Kpuble BbDKHMBaHMSA. Peryisiius 4uciaeHHOCTH NOMYJISALHANA: POJb
(bakTOpOB, 3aBUCALINX U HE 3aBUCAIINX OT INIOTHOCTU. DKOJIOTMYECKUE CTPATETHH
BUJIOB (r- u K-cTparerun).

[TonsiTue 00 3K0M0rUYeckoit HumIe Buaa. Mectoobutanue. MHOroMepHasi MOJIENb
skonormyeckod Humm k.M. XarumHcoHa. Pa3zMepbl 3KOJIOrMYECKOM HMILH.
IloTreHumanpHas U pealn30BaHHAs HULIY.

Bun xak cucrema nonyJisanuii. Apeans! BUAOB. BUIbI M MX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH NOBEIEHUS U MUIPALMN KUBOTHBIX. bruojornyeckue MHBa3uU
4y’KEpOJHBIX BUJOB

7.4

CooOmiectBa opranuzMoB. buonenos u ero crtpykrypa. CBs3um MexXAy
opranu3Mamu B OuoleHo3e. JkocucTeMa Kak oTKpbiTas cuctema (A.Jx. Tencnn).
@OyHKIMOHAIbHbIE OJJOKH OPraHU3MOB B 9KOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpodudeckue nenu u cetd. AGMOTHUECKUE
6noxu skocucteM. [1ouBbl U Uikl B 3kocucTeMax. KpyroBopoT BemecTB 1 MOTOK
HHEPIUH B DKOCUCTEME.

OcHoBHBIE TOKa3aTeNIM dKOCUCTeMBbl. buomacca u mpoaykius. DKOJIOrHuecKue
IUpaMU/Ibl YMcell, 0MOMacChl U SHEPTUU.

HanpaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM W MX IPUYHUHBIL. AHTPOIOIEHHBIE BO3JEHCTBUSA Ha
cykueccun. Knnmakcaoe coo6miectBo. buopasnoobpasue v noinHoTa Kpyropopora
BEIIIECTB - OCHOBA YCTOHYHUBOCTH COOOIIECTB.

[IpuponHble HSKOCUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMA.
ArponeHo3s. Pa3nnuus Mexy aHTPOIIOT€HHBIMH U IPUPOJAHBIMU SKOCUCTEMAMH.
Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucTeM. ['opozackas ¢uiopa u
¢dayna. CuHaHTponu3anus ropoackoi ¢ayHsl. buongoruueckoe u X03HCTBEHHOE
3HaYeHHE arpo3KOCUCTEM U ypOo3KocHucTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUIM OPraHU3MOB B IKOCUCTEMAX.

ITepeHOC SHEPrUM M BEIIECTB MEXKIY CMEXKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OpraHM3MOB, IMOMYJSAUUI M DOKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX H
AHTPOIOT€HHBIX BO3/ICUCTBUM

7.5

buocepa - oOmemnanerapHas o0Oojouka 3emiid, T CYIMECTBYeT WIH
cymiecTBoBasia ku3Hb. Yuenue B.W. Bepnaackoro o Ouocdepe. OOGmactu
ouocdepsl u ee cocras. JKuBoe BemiecTBo Onocdepsl U ero QyHKIUH.
3aKOHOMEPHOCTH CyllecTBOBaHUS Ouocdepbl. OcoOeHHOCTH OHOochepsl Kak
rio6anbHOM 3K0ocucTeMBbl. J[nHaMudeckoe paBHoBecue B buocdepe. KpyroBopotsl
BEIIECTB U OMOreOXMMHUYECKHE LUKJIBI (Yriepoaa, a30Ta). PUTMHUUHOCTD SIBIEHUI
B Omocdepe.

3onaneHOCTh OHOchepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHApA,
XBOWHBIC JIeCa, CMEUIAHHbIE M NIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIeca, BBICOKOTOphsl. KimnMaT, pacTUTEIbHbIN U AKUBOTHBIN




MUp OMOMOB CYIIIH.
Crpykrypa U (YyHKIMS KMBBIX CHCTEM, OLICHKA MX PECYpCHOro MOTEHLHANa U
ouocdepHbIx GyHKUINN

7.6

DKOJIOTHYECKUE KPU3HCH U UX NMPUIUHBL. Bo3meiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa BO3yXa. 3arpsi3HEHUE BOJIHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Pa3pymienne nouBbl. OXpaHa MMOYBEHHBIX PECYPCOB.
H3MeHeHne knumara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIM W KUBOTHBIA Mup. OxpaHa
pPacTUTEIBHOTO M XKMBOTHOTO Mupa. OCHOBHBIE NPHUHLUIIBI OXPAaHbI IMPHUPOJBI.
Kpacubie kauru. Oco6o oxpansiembie npupoansie Teppuropuu (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKHE TAPKU.

OcHOBHBIE NPHUHLHUIBI YCTOMYMBOTO Ppa3BUTHS YEJIOBEUECTBA U IPUPOJBL.
PanmonanbHOe  MPUPOJOINONB30BAaHME M COXpaHEHHE  OHOJIOTHYECKOTro
pazHooOpa3us 3emin
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