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HOSACHUTEJIBHASA 3AITNCKA

[Iporpamma mo yyeOHOMY mpeamety "buosorus" (nanee - OHONOTHsA) Ha YpOBHE CpeiHEro odmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHOoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit @eneparuny, @I'OC COO, Konmenuuu
IpernoAaBaHus yaeOHOro npeaMera « BHoorus» 1 OCHOBHBIX NMOJIOKEHUH (eepanbHOil pabodeii MporpaMMbl BOCTIMTAHHSL.

VYueOnsiii npeamer «buonorus» yrmyonéunoro yposHs usyueHus (10—11 kmacchl) siBIsieTCsl OAHUM W3 KOMIIOHEHTOB NPEIMETHOM
obnactu «EctecTBeHHO-Hay4yHble npeamers». CornacHo nonoxeHusM GI'OC COO mpoduibHbIe yueOHBbIE NMPEAMETHI, M3ydaeMble Ha
YIIyON€HHOM YpOBHE, SBIIIOTCS crmocoboM mupdepernnanmm oOydeHHs Ha ypOBHE cpemHero oOImero oOpa3oBaHUS W TIPH3BAHEBI
o0ecreunTh MPEeeMCTBEHHOCTh MEX/Ty OCHOBHBIM OOILMM, CPEAHUM OOIINM, CPEJHUM NpodecCHOHANBHBIM M BEICHIIMM 00pa3zoBaHueM. B To
KE BpeMs KaXIblH M3 ITHX Y4YEOHBIX IIPEIMETOB MAOJDKEH OBITh OpPHUEHTHPOBAaH Ha IPUOPHUTETHOE peEIIeHHE 00pa30BaTeNbHbIX,
BOCIIUTATEIbHBIX M PA3BHBAIOIINX 3aJad, CBS3aHHBIX C MpodopHeHTamueld o0yJaronuxcss ¥ CTUMYINPOBAHUEM HHTEpeca K KOHKPETHOM
o0acTu Hay4HOTO 3HAHMUS, CBA3AHHOTO C OMOJIOTHEeH, METUIMHOM, SKOJIOTHEH, ICHXO0IOTHEN, CIOPTOM HITH BOSHHBIM JETIOM.

[Mporpamma no yue6HoMy npeamety "buonorus" naér npeacraBieHue o eI U 33/1a4ax U3ydeHus yueOHoro npenmera «buoiorus»
Ha yriryOn€HHOM YPOBHE, OMpeenseT o0s3arenbHoe (MHBApHAHTHOE) NMPEIMETHOE COICP)KaHME, €r0 CTPYKTYPHPOBAHHE IO paszenaM u
TEeMaM, paclpefelieHHe M0 KjaccaM, PeKOMEHIYET IOCIEN0BaTeIbHOCTh M3YYEHHsS y4eOHOro Mmarepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PacTHBIX oOcoOeHHocTed oOydwarommuxcs. B mporpamme mo Ouonoruu
peajaM3oBaH INPHUHIMII IIPEEMCTBEHHOCTH C H3yYeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOI'O o00IIero oOpa3oBaHMs, Onaromaps 4emy
MIPOCMAaTPHUBACTCSl HANPABICHHOCTh Ha TIOCIEAyIOIee pa3BUTHE OHOJOTHUECKWX 3HAHUH, OPHEHTHPOBAHHBIX Ha (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHs, IKOJOTMYECKOrO MBIIUICHHS, NpPEACTaBICHUH O 310pOBOM 00pa3e J>KHM3HH, Ha BOCHHUTAHHE
OepeXHOTO OTHOILEHHMS K OKpYIKalolIei MpupoaHoi cpene. B mporpamme no OMOJIOrUY Takke MOKa3aHbl BO3MOXKHOCTH y4eOHOTo mpeaMera
«buonorusa» B peammsanuu tpeboBannit PI'OC COO K miIaHHPyEeMBIM JIMYHOCTHBIM, METalpeAMETHHIM H TPEIMETHBIM pe3ylbTaTaM
o0ydeHUst ¥ B (OPMHUPOBAHMH OCHOBHBIX BHJOB YYEOHO-TIO3HABATEIBFHON IEATENLHOCTH OOYyJaromIMXcs 10 OCBOCHUIO COJCP)KAHMS
OMOJIOTHYECKOT0 00pa30BaHus Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus.

VYueOnsiii npeamer «bronorns» Ha ypoBHE cpelHEro o0Iiero oOpa3oBaHMS 3aBepIIacT OHONOTHYECKOe 00pa3oBaHHE B LIKOJE U
OpPHEHTHPOBaH Ha PacIIMpPEHUE U YIIIyOJICHHEe 3HAaHUH 0OyJaromuxcs O KUBOH MPUPOJE, OCHOBAX MOJEKYJISIPHOH M KJIETOYHOH OHOJIOTHH,
3M6pI/IOHOFI/II/I n 6I/IOJ'IOFI/II/I pa3BUTHA, FTCHETUKH, CCIICKIINHU, 6I/IOTCXHOJ'IOFI/II/I, 9BOJIIOIIMOHHOTO YUCHUSA U 3KOJIOTHH.

Wzyyenne yuebHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha IOATOTOBKY OOy4YaromUXCs K
MIOCJIEAYIONIEMY TTOTyICHHIO OMOJIOTHYECKOT0 00pa30BaHMs B By3aX W OPTaHM3aIMAX cpenHero npodeccronansHoro odpaszosanus. OCHOBY
€ro COAEPXKaHUS COCTaBJSICT CHUCTeMa OWOJOTMYECKMX 3HAHWH, IONYYEHHBIX IPH H3YyYCHHH OOYYAIOIIMMHCS COOTBETCTBYIOIINX
CHCTEMaTHYECKUX Pa3/esioB OMOJIOTHH Ha ypOBHE OCHOBHOTO 001ero odopazoBanus, B 10—11 kiaccax 5TH 3HaHUS MOJTy4YaloT pa3Butue. Tak,
pacmpeHsl ¥ yriryOneHsl OWOJNOTMYECKHE 3HAHMS O pPACTEHMSX, XMBOTHBIX, IpuOax, OaKTepusX, OpraHU3Me 4YeJIOBEeKa, OOIIMX
3aKOHOMEPHOCTSIX >KH3HH, JJOMOJHUTEIBHO BKIIOYEHBI OMOIOTHUECKHE CBEACHHS NPUKIJIAJHOTO M TIOMCKOBOTO XapaKTepa, KOTOPBIC MOYKHO
UCIIONIb30BaTh KaK OPHEHTHPBI JUId MOcleayloouiero BelOopa npodeccur. Bo3mokHa Tarke HMHTErpanusi OWOJOTHYECKMX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TIOJy4YCHHBIMH O0YYaIOIIMMHUCS TP U3YyUeHUH (BU3UKH, XUMUH, Teorpapuu U MaTeMaTHKH.

CrpykTypa mporpaMMbel 1o ydeOHOMY mpeamery "buomorms" oTpaxaeT CHCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIN TOAXOIBI K
u3ydenuto Ouosoruu. COrnacHO WM, HU3YYalOTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTepHbIE ISl KMBBIX CHCTEM pPa3HOI'O YpPOBHS
OpraHM3aliM, HBOJIOLUHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHeHHs OHOJIOrHYecKoro paszHooOpasusi miaHeTbl. Tak, B 10 kiacce
N3y4aloTCsl OCHOBBI MOJICKYJISIPHON M KJIICTOUYHON OHMOJIOTHH, SMOPHOJIOTHY M OMOJIOTUH Pa3BUTHS, TEHETUKHU M CEIEKINH, OMOTEXHOJIOTHH H
CHUHTETHYECKOH OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HaHMA 00ydarommxcs Mo OOTaHHMKe, 300JI0THH, aHaTOMHH, (usnonornu yemoseka. B 11
KJIacce M3y4aroTcs HBOJIOIMOHHOE YIeHHE, OCHOBBI 3KOJIOTHH U yUeHHe 0 Ouocdepe.

VYueOnsiii mpeamer «buosorus» mpu3BaH 00ecNeUNTh OCBOEHHE OOYYAIOIIMMHCS OHOJIOTHYECKHX TEOpWUH W 3aKOHOB, WJEH,
NPUHIOUIIOB ¥ TPaBHJI, JEXalluX B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HAyYHOH KapTHWHBI MUpa, 3HAHWHA O CTPOCHHWH, MHOTOOOpa3uu H
0COOEHHOCTIX KIJIIETKH, OpraHu3Ma, MOITyJIA0nuu, 6I/IOHCH033., OKOCHUCTEMbBI, O BBIJAOINUXCA HAYYHBIX JOCTHKCHUAX, COBPEMCHHBIX
WCCIIeIOBAaHUSAX B OMOJIOTMH, MPUKIIAJHBIX aCHEeKTaxX OMOJOTHMUECKUX 3HAHWM. J[Js pa3BUTHSA M MOAJEPKaHUS WHTEpPeca OOYyJaroIuXxcsl K
OuoJOTMU Hapsy CO 3HAYUTENBbHBIM OOBEMOM TEOPETHUYECKOrO0 MaTepHala B COJAEPKAHWU NPOTPAaMMBI 110 OMOJIOTMH IPEAyCMOTPEHO
3HaKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHA TOW WM WHOW 001acTH OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX WM 3apYOEKHBIX YUEHBIX B
peleHne BaXHEHIINX OMOIOTHIECKUX U AKOJIOTHIECKHX POOIIeM.

Lens n3ydenus ydeoHoro npenmera «buonorus» Ha yriayOJaéHHOM ypOBHE — OBJIaJICHHE OOYYAIOIIMMHUCS 3HAHUSIMH O CTPYKTYpPHO-
(YHKIIMOHAIBHONH OpraHM3allMM XMBBIX CHCTEM Pa3HOTO paHra M NPHOOpeTeHHWe YMEHWH HCIONb30BaTh 3TH 3HaHMSA B (DOPMHPOBAHUHU
HHTEpeca K ONpeaesi€HHON 061acT mpodecCHOHANBHONW ACATENbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, M K BEIOOPY Y4€OHOTO 3aBEe/ICHUS UIS
IIPOJIOIKEHUST OMOJIOTHYECKOT0 00pa3oBaHusl.

JlocTmkeHue nenu u3ydeHust yaeOHoro npeamera «buosorus» Ha yriryOi1€HHOM ypoBHE OOECIIeUMBAETCsl PEIICHHEM CIIETYIOMINX
3ajad:

OCBOCHHE OOYYAIONUMUCS CHCTEMbl OMOJOTHYECKHX 3HAHWH: 00 OCHOBHBIX OHOJOTHYECKHX TEOPHSIX, KOHIICMIIHAX, THIIOTE3aX,
3aKOHAaX, 3aKOHOMEPHOCTSX U NpaBHJIax, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTHHY MUPA; O CTPOCHUH, MHOT000pa3uu
U 0COOEHHOCTSIX OMOJIOTMYECKHX cUcTeM (KJIeTKa, OpraHu3M, IOIYJSLMs, BUA, OMOreoleHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPLITUSIX H
COBPEMEHHBIX UCCIIECJOBAaHNUAX B OMOIOTHH;

03HAKOMJICHHE OOYYaIOIIMXCSl C METOJAaMH IIO3HAHMS >KUBOW INPHUPOJBL: HCCIEAOBATEILCKUMU METOAaMH OHMOJIOTMYECKHX HAyK
(MOJIEKYJSIDHOW W KJIETOYHOM OMOJIOTHH, SIMOPHOJIOTUM M OMOJIOTMH Pa3BUTHUS, TEHETHKH U CEJICKIIMH, OMOTEXHOJIOTHHA U CHHTETUYECKON
OMOJIOTNY, TAJICOHTOJIOTHH, JKOJIOTHH); METOJAMH CaMOCTOSTEIIFHOTO IPOBEACHHUS OHOJIOTHYECKHX HMCCIIEAOBAHUM B J1a0OpaTopuu W B
npupoe (HabmroaeHe, H3MepeHHe, SKCIIEPUMEHT, MOISITUPOBAHHE);

OBJIaJICHHE 00YYarONMMHUCS YMEHUSMHU: CAaMOCTOSITEIbHO HAaXOANTh, AHAJM3UPOBATh U UCII0JIb30BaTh OMOJIOTHYECKYIO HH(POPMALIHIO;
MOJTb30BAThCSl OMOJIOTMYECKONH TEPMHUHONOTHEH W CHMBOJIMKOH; YCTaHAaBIMBATH CBSI3b MEXKAY Pa3sBUTHEM OHOJIOTHM U COLMAIBHO-



SKOHOMHYECKUMH ¥ HKOJIOTHYECKAMH MPOoOJIeMaMy YeIOBEYECTBA; OIICHWBAThH ITOCIEACTBUS CBOCH MAEATENFHOCTH II0 OTHOUICHHIO K
OKpYXaIoLleHd IpPUPOIHON cpene, COOCTBEHHOMY 3/0POBBIO M 3/I0POBBIO OKPY’KAaIOUIMX JIIOJel; OOOCHOBBIBATH M COOJIONATH MEpPHI
npodunakTikn WHQEKIMOHHBIX 3a00JeBaHUM, MpaBWiIa TOBEACHUS B TPHUPOAE W oOOecreueHuss Oe30MmacHOCTH COOCTBEHHOM
KI3HEICATETPHOCTH B YPE3BBIUANHBIX CHUTYyalHsAX MPHPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapakTepHU30BaTh COBPEMEHHBIC HAayYHBIC
OTKPBITHUS B 00JIACTH OUOJIOTHH;

pa3BUTHE Y 00YYAIOIUXCsl HHTESIUICKTYabHBIX H TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBITAOIIAMUCS OTKPBITHSIMU
U COBPEMECHHBIMH WCCIICIOBAHMSMH B OHOJOTHH, pEIIaeMBIMH €0 TpoOieMaMH, METOIOJIOTHEeH OHOJOTHMYECKOTO HCCIICIOBaHUA,
MPOBEICHUS OSKCICPUMCHTAIBHBIX HCCIICIOBAHUM, PpEIICHUS OWOJOTMYSCKUX 3a/ady, MOJCIUPOBAHUS OWOJOTHMYECKUX OOBEKTOB U
MIPOLIECCOB;

BOCTIMTaHHE y OOyYAIOMIMXCS [EHHOCTHOTO OTHOIIEHHS K JKMBOW MPUPOAE B IEIOM W K OTACIHHBIM €€ O0BEKTaM U SIBIICHHSM;
(hopMHUpOBaHNE YKOJIOTHIECKON, TCHETHUECKOW TPaMOTHOCTH, O0IIei KyIbTYpHI MTOBEACHHUS B IPUPOAE; HHTETPALINN €CTECTBEHHO -HAYIHBIX
3HAHU;

npuoOpeTeHne O0yJYarOIIUMUC KOMIIETCHTHOCTH B PAallMOHAIBHOM IIPHUPOJOIONB30BAaHIH (COOMIONEHNE NpPABMII TOBEACHUS B
MIPUPOJIE, OXPaHBI BUIOB, SKOCHCTEM, OHOC(EPHI), COXpaHEHINH COOCTBEHHOTO 3JOPOBBS U 3T0POBES OKPYKAIOIIUX JIOIeH (COOI0IeHHS Mep
npoUIaKTUKY 3a00JicBaHM, 0OecrieueHIEe 0e30MaCHOCTH KHU3HECSITEIPHOCTH B YPE3BBIYAWHBIX CUTYAIMAX MPUPOJHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS OUOJIOTUUCCKUX 3HAHUI U YMEHHIA B TIOBCETHECBHOM KHU3HU;

CO3/IaHUC YCIIOBHH IS OCO3HAHHOTO BHIOOpa OOYYAOLIMMHCS WHAWBUAYAIbHOW 00pa30BaTENFHONU TPAaeKTOPHUH, CIIOCOOCTBYIOMICH
nocneayrueMy npodeccCHoHaNbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBHY C MHIUBHYaJIbHBIMH HHTEPECAMH U MMOTPEOHOCTSIMH PErHOHa.

O0111ee YUCIIO YacOB, OTBEACHHBIX HA H3yYCHHE OMOJIOTHH Ha yIITyOJCHHOM YPOBHE CpeaHero ooiiero oopa3oBanus, cocraniser 204
qaca: B 10 ximacce — 102 gaca (3 waca B Heenmo), B 11 kimacce — 102 gaca (3 waca B Heelo).

OT00p OpraHM3anMoOHHBIX (HOPM, METOIOB B CPEICTB 00YICHUS OMOJIOTHH OCYIIECTBILICTCS ¢ YIETOM CHEUU(PUKH €T0 COACPKaHIS H
HAINpaBJICHHOCTH Ha MPOJI0JKEHHE OMOJIOTHYEeCKOro 00pa3oBaHus B OPraHU3aLUsIX CPpeTHEr0 NPOPeCcCCHOHAIBHOTO U BBICIIEr0 00pa3oBaHusl.

O0s13aTeNbHBIM YCIIOBHEM MIPH 00YUEHUH OHOJIOTHH Ha YTITyOIEHHOM YPOBHE SIBISETCS MPOBEACHUE TA0OPAaTOPHBIX U MPAaKTHICCKAX
pabot. Taxke ydactie 0OydJaIOMMUXCS B BBHITOJHCHUH HMPOCKTHBIX M Y4eOHO-HCCIIEOBATENECKAX PaboT, TeMaTHKa KOTOPBIX OTIPEIEIICTCS
YUYUTCIIEM Ha OCHOBE UMECIOINXCA MAaTCPUAIIBHO-TEXHUYCCKUX PECYPCOB U MECTHBIX IMPUPOAHBIX yCHOBHﬁ.



COJEPKAHUE OBYUYEHUMS

10 KJIACC

CopaeprkaHue IPOrpaMMBl, BBIIEIEHHOE KYPCUGOM, HE BXOAUT B IPOBEPKY IOCYIapCTBEHHO utorosoii arrecrammu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass Ouonorusi — KOMIUIEKCHas Hayka. Kpartkas ucropust pasButus Ouonoruu. buonmorumuyeckne Haykd M H3y4aeMble UMU MPOOJIEMBI
OdyHnaMeHTaIbHBIE, TPUKIATHBIC M IIOMCKOBBIC HAyYHBIE HCCIICIOBAHUS B OHOJIOTUH.

3HayeHne OHOJIOTUH B POPMUPOBAHIH COBPEMEHHOI €CTECTBCHHO-HAYYHOM KapTUHBI Mupa. [Ipodeccuu, cs3anHbie ¢ Ononoruei. 3HaueHne OHOJIOTHH
B TMIPAKTHUYECKOHN JIEATEIBHOCTH YeJIOBEKa: MEJUIIHE, CETbCKOM X035 CTBE, TPOMBIIITIEHHOCTH, OXPaHe MPUPOJIBL.

JlemoncTpanun

Tloptpersr: Apuctortens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I. Mengnens, B. 1. Bepnanckuii, U. I1. [lanos, U. U.
Meunukos, H. 1. Basuios, H. B. Tumodees-Pecosckuii, [[x. Yorcon, @. Kpuk, /1. K. Benses.

Tabmunp! u cxembl: «CBsI3b OMOJOTHU C APYTUMHU HayKaMu», «CucteMa OHOJIOTHUECKUX HAYK».

Tema 2. ’KuBble cUCTEMbI H UX U3yYeHHE

JKuBble cHCTEMBI Kak MpeAMET H3ydeHHs Ouonoruu. CBOMCTBAa XKMBBIX CHUCTEM: E€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M LENOCTHOCTS,
CJIOXHOCTbD U YIOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIlKsl, CAMOBOCIIPOU3BEEHHE, Pa3IpaKUMOCTh, H3MEHIUBOCTb, POCT U Pa3BHTHE.

VYpOBHH OpraHM3alli¥l J>KUBBIX CHCTEM: MOJICKYJSAPHBINA, KICTOYHBIN, TKAHEBBIH, OPTraHW3MEHHBIH, ITOMYJIAIOHHO-BUIOBOH, 3KOCHCTEMHBIH
(buoreoreHoTHYECKHiT), brochepHsit. [Ipoeccl, Mpoucxoasre B )KUBBIX cucTeMax. OCHOBHBIC MPH3HAKK XKUBOT0. JKu3Hb Kak hopMa CylIecTBOBaHHS
Mmarepud. Hayku, u3ydaromue )1BbIe CHCTEMBI HA Pa3HBIX YPOBHSX OpraHHM3aIHN.

Wzyuenne xuBbIX cucteM. Mertonapl Ouonormueckoil Hayku. HaOmiomeHue, M3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3alus, MeraaHanu3. [loHsTue o
3aBHCHUMOW M HE3aBHCHMOH NepeMeHHOH. [ImanupoBanue skcnepuMenTa. [locraHoBka u npoBepka runote3. Hynesas rumoresa. [Tonsitie BEIOOpKH U e€
JOCTOBEpHOCTh. Pa3bpoc B Ounomormueckux pAaHHBIX. OIEGHKAa JOCTOBEPHOCTH IIOMYYSHHBIX pPe3yiabTaToB. [IpHUMHBI HCKaXEHUs pe3ylbTaToB
JKcrepuMeHTa. [IoHATHE CTATUCTUYECKOTO TeCTa.

JlemoHcTpanun

Tabmunpr 1 cxembl: «OCHOBHBIE TpPU3HAKH JKU3HW», «buomormueckme cucremb», «CBoicTBa KMBOW Marepuu», «YPOBHH OPTraHH3ALUH IKHBOM
npupoas», «CTpoeHHWe >KUBOTHOW KIeTKn», «TkaHM >KMBOTHBIX», «CHCTEMBI OPraHOB YENOBEYECKOI'O OpraHm3Ma», «buoreonenos», «buochepar,
«MeTobl U3y4eHHUs KUBON IPUPOABI».

Oo6opynoBaHue: JJabopaTopHOE 000PYIOBaHKE IS IPOBEICHHS HAOIOICHU, U3MEPCHUI, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «/crnoap30BaHUE Pa3INIHBIX METOJOB MIPU U3yICHHH KUBBIX CUCTEM».

Tema 3. Buosorus KjieTkn

Knerka — cTpykTypHO-(QyHKIIMOHAIBHAS €JHHILA KHUBOTO. McTopus oTkpbiTHs KieTkH. PaboTs! P. I'yka, A. JleBenryka. Knerounas teopus (T. 1lIBanm,
M. lneiinen, P. Bupxo). OcHOBHBIE MOJ0KEHUS COBPEMEHHOI KIIETOUHON TEOPHH.

Mertoapl MOJEKYISIPHOH M KJIETOYHOH OMOJOTHMHM: MHKPOCKONHMS, Xpomartorpadus, siaekrpodopes, METOJ MEYEeHBIX aToMoB, auddepeHnuansHoe
HEeHTPU(YTUpOBaHUE, KyJIbTHBHPOBAHHUE KIETOK. M3yuenue ¢hukcuposannvix kiemok. DIEKTPOHHAsS MHUKpockomus. Kowgokanvnas Muxpockonus.
Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JleMmoHcTpanuu

Ioptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabmmis! 1 cxemsl: «CBETOBOI MHKPOCKOI, «DINEKTPOHHBIH MUKPOCKOID), «ICTOPHS pa3BUTHS METOIOB MHKPOCKOTIHI.

O6opynoBaHue: CBETOBON MHKPOCKOII, MEKPOTIPETIApaThl PACTUTENBHBIX, )KHBOTHBIX M OaKTePHAITBHBIX KIETOK.

IIpakTHyeckas padora «lI3yueHne MeTONOB KIETOYHOH Owosoruu (Xpomarorpadwus, snekrpodopes, audpdepeHunasbHoe UEHTPUYTHPOBaHHUE,
TILIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMHUYeCKHi cocTaB KJIeTKH. Makpo-, MUKPO- U yJIbTpaMHUKpPOdJIeMEHTHl. Boia 1 e€ poib Kak pacTBOpUTENs, peareHTa, ydacTue B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOpery Iauuu. MuHepasbHble BEIeCTBa KIETKH, X OHoornyeckas poiib. Posib KaTHOHOB M aHUOHOB B KIIETKE.

OpraHu4ecKie BemecTBa KIeTKH. bruonorndeckue monumepsl. benkn. AMUHOKHCIOTHBIH cocTaB 6enkoB. CTPYKTYpBI O€TIKOBOM MoneKybl. [lepBuunas
CTpyKTypa Oeinka, MeNTHAHAS CBA3b. BTOpuuHas, TpeTHJHas, deTBepTHUUHAs CTPYKTyphl. [leHarypammsa. CpoiictBa OemkxoB. Kmaccudukanumst Oenxos.
Buonornueckue GpyHkuuu 6enkoB. [Ipuonui.

VYrneBogsl. MoHOCaxapuabl, JUCaxXapHbl, OJIUTOCAXapHAbl U moincaxapuabl. OOmuMil IaH CTpoeHHus W (H3MKO-XMMHYECKHE CBOMCTBA YIJIEBOIOB.
buonorunueckue (I)yHKuI/II/I YIJIEBOJOB.

Jlununer. T'mapodunsHo-rHApodoOHEIe cBolcTBa. Knaccmbpukarus mununoB. Tpurmumepuns!, ¢ochoannuabl, BOCKH, cTepouisl. brnomormueckue
¢byukunn munuaos. OO1He cBOWCTBA OHOIOrHYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaM0O3aMbIKaHHIO, MTOJTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Crpoenne nyknenHoBsIx kucnot. Hykneoruast. [Ipuammn kommrementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpais. Mectonaxoxaenue u 6uonornueckue ¢pynkunu JHK. Bunst PHK. Oynkiun PHK B knerke.

Crpoenre Moiekyiasl AT®. Makposprudeckue cBszu B Monekyite AT®. Buonormueckue ¢ynkimu ATO. BoccraHoBIeHHBIE HMEPEHOCUMKH, HX
¢byHKuun B kietke. Jpyaue nykneosuompugocgamor (HTP). Cexsennposanne JHK. Memoowv eenomuxu, mpanckpunmomuku, npomeomuxiu.

CrpykTypHast Ouonorusi: OMOXUMHUUECKHe U OHO(U3NUECKHe HCCISJOBAHUS COCTaBa U MPOCTPAHCTBEHHOH CTPYKTYpHI OMoMoiekyn. Moderuposanue
CcmpyKmypul u yHKyuil GUOMOAEKYN U UX Komniekcos. KomnviomepHulil Ousaiin u opeanuieckuti Cunme3 OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanuu

Toptperst: JI. [Tomuar, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmun, ®. Canrep, C. [Ipy3unep.

Juarpammer: «PacnpeneneHre XUMHYECKUX YJIEMEHTOB B HE)XXUBOW NpUpoJey», «PacnpeneneHne XUMHUYECKIX JIEMEHTOB B )KUBOH MPUPOACY.

Tabmuupr U cxemsl: «[leproanueckas TabmuIa XUMHYECKHX 3J€MEHTOB», «CTpoeHHEe MOIEKyNbl BOIbl», «BeliecTBa B cocTaBe OpPraHU3MOBY,
«CrpoeHne MoJeKyibl Oenkay», «CTpYKTYphI OeIKOBOH MOJEKYNIBD, «CTpOeHHE MOJEKYJ yrieBoxoBy», «CTpoeHHne MOJIEKYN JIUIUaoBy», «HykienHoBbe
KUCIOTHDY, «CTpoeHue Mosekyasl ATDy.

ObopynoBanne: XUMHIECKas IIocy1a 1 000pyOBaHHE.

JlabopaTopHas padota «OOHapy)eHHE OSJIKOB € TIOMOIIBIO KaUeCTBEHHBIX PEAKIH».

JlabopaTopHnas padora «lIccienoBaHie HyKJICHHOBBIX KHCIIOT, BEIJIETIEHHBIX U3 KJIETOK PA3INIHBIX OPTaHU3MOB).

Tema 5. CTpoeHue 1 GQyHKIUHU KJIETKH

Tuns! kIeToK: SyKapuoTHdecKkas U npokapuorudeckas. CTpyKTypHO-()yHKIMOHAJIBHBIC 00pa30BaHMUs KIETKH.

Crpoenne mnpoxapuorHdeckoll xietku. Kierounas creHka OakTepuit m apxeil. OCOOEHHOCTH CTPOCHHUSI TeTepoTpOoGHOM U aBTOTpPOQHOH
MPOKAPUOTHYECKUX KIETOK. MeCTO U pojb MPOKapHOT B OHOLIEHO3aX.



Crpoenue u (QpyHKIMOHUPOBAHUE 3yKapHOTHUeckoi kieTku. Ilmasmatnyeckas memOpana (muazmanemma). CTpyKTypa IUIa3MaTH4ecKO MeMOpaHBIL.
TpaHcIOpT BemecTB depe3 IUIa3MaTHUSCKyI0 MeMOpaHy: maccuBHBIN (muddysus, obOmeruéHnas muddysus), aKTUBHBIA (ICPBHYHBIA M BTOPHYHBIN
aKTHBHBINA TpaHcmopT). [lomynponunaemocts MeMOpansl. PaboTta HaTpuii-kanueBoro Hacoca. DHIOUTO3: MUHOLUTO3, harounTo3. Dk3ounTo3. Knetounas
creHka. CTpyKTypa ¥ (yHKIMHU KJIETOYHON CTEHKH PACTEHHUI, TPHOOB.

Lurornasma. Llurosons. Liutockener. JBmkenune muromnasmel. Opranonsp! kiaeTkd. O HOMEMOpaHHBIE OPTaHOMIBI KJIETKH: SHIOIIa3MaTHIeCKas CETh
(BIIC), ammapar I'oibmKH, JM30COMBI, WX CTpOEHHE M (QYHKIUH. B3amMOCBS3b OJHOMEMOpaHHBIX OPTraHOHMIOB KieTKH. CTpoeHHe IpaHySIPHOTO
perukynyma. Mexanusm uanpaenenus 6enxkos ¢ OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['mamkuii (arpaHysispHBIH)
sHAOMIa3MaTnueckuii perukynym. CekperopHast ¢yHkuums amnmapara [onbmku. Moougpurayus 6enxos 6 annapame I'onvoxcu. Copmuposka 6enxog 6
annapame I onvoxcu. TpaHCHIOPT BelecTB B KiIeTke. Bakyonn pacTuTeNsHEIX KieTok. Kierounstii cok. Typrop.

IlomyaBTOHOMHBIE OpPraHOMIB! KIETKU: MUTOXOHIAPUH, IIACTUIBL. [Ipoucxoxcoenue mumoxonopuii u naacmuo. Cumobuocenes (K.C. Mepeckoeckuii, J1I.
Mapeynuc). CtpoeHne M (GYHKIMH MHTOXOHIPMH M IUIacTUA. [lepBUYHEBIE, BTOPHYHBIE M CIIOXKHBIE IUIACTHIABI (DOTOCHHTE3MPYIOMINX DYKApHOT.
XI10pOomIacThbl, XpOMOIUIACTBI, JIEHKOIUIACTHI BBICHIMX PACTEHUHN.

HememOpannsie opranounpl kietkn CrtpoeHne M (GYHKIUM HeMeMOpaHHBIX OPraHOWAOB KIETKH. PHOOCOMEL [lpomedicymounvie guramenmul.
MukpounaMeHTbl. AkmunosbleMukpoduiamermol. MblIIEUHbIE KICTKH. AKMUHOBbIE KOMNOHEHNbI HeMbluleyHbIX Kiemok. MukpoTpybouku. Kierounsrit
neHTp. CTpoeHHne M ABWKEHUE KTYTHKOB U pecHHYeK. MUKpOTpy6ouky nuromnasmel. LleHTprons. beaxu, accoyuuposannvie ¢ MUKpoguiamenmamu u
Muxkpompyboukamu. Momopuvie 6enxu.

Snpo. OOGomouka sapa, XpOMAaTHH, KapuoIUIa3Ma, SAAPBIIIKH, HX CTpoeHHe M (yHKUuH. SnepHblid OelkoBeId Marpukc. IIpocTpaHcTBeHHOE
PACIIONIOKEHHE XPOMOCOM B MHTep(asHOM sape. DyxpomamuH u 2emepoxpomamur. belku XpoMaTHHa — TUCTOHBL Junamuka s0epHoul 00010YKU 6
Mmumo3se. Hoepuviii mpancnopm.

Knerounsle BkimtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIETOK SyKapuOT (PaCTUTEILHON, )KMBOTHOH, TpHOHOI).

JleMmoHcTpanuu

IToptpetsi: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmupsl 1 cxembl: «CTpoeHHE JYKapHOTHYECKOH KieTkn», «CTpoeHHe >KMBOTHOW KIETKHW», «CTpOeHHE pacTHTENBHOW KIeTKn», «CTpoeHue
MHTOXOHAPUM», «S1po», «CTpoeHne MpoKapuoTHIECKON KIETKI».

OO6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPETIapaThl paCTUTENBHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpenapaTsl OaKTepHUaIbHBIX KIETOK.

JlabopaTopHasi pa6oTta «/3ydeHne CTpOCHHS KIETOK PA3TUIHBIX OPTaHH3MOBY.

IIpakTnyeckas padora «/I3ydeHne cBOWCTB KJICTOYHOH MeMOpaHBI».

JlabopaTopHas padora «/ccienoBaHue IIa3MoNN3a U JETIA3MONIN3a B PACTUTEIBHBIX KIETKAX».

IIpakTnyeckas padora «/3ydyeHne IBIKEHHS INTOILIA3MBI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpallieHHe JHEPIUH B KJIeTKe

AccuMWIAIUS ¥ TUCCAMHJLIINS — JABE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa BemIeCTB: aBTOTPOQHBIA W TeTepoTpodHBIA. YdUacTue KUCIOpoAa B
0oOMEHHBIX IIpolieccax. DHepreTndeckoe obecrieueHne KieTkd: npeBpamenne AT® B oOMeHHBIX mpomeccax. dDepMEeHTaTHBHBIN XapakTep peakIui
KJIEeTO4YHOro MeTabonmsma. DepMeHThHl, X CTPOCHHE, CBOWCTBA M MexaHm3M neictBus. Kodepmentsl. Omimmums (epMEHTOB OT HEOPraHHYECKHX
KaTalan3aTopoB. belku-akTHBaTOpHI M OETKH-UHIHONTOPHI. 3aBUCHMOCTh CKOPOCTH (DePMEHTATHBHBIX PEaKIMii OT Pa3INUHBIX (aKTOpPOB.

IlepBuuHBI CHHTE3 OpraHMYECKUX BemlecTB B KieTKe. DOTOCHHTE3. AHOKCUceHHbI U OKCucenHwlll homocunmes y baxkmepuii. Ceemocobuparouyue
nueMenmbl U NUSMeHmbl peakyuonno2o yenmpa. Ponp xnopormiactoB B nponecce ¢potocuntesa. Cerosast u TeMHoBas (a3bl. Pomoovixanue, Cz., Cyq u
CAM-munwvr pomocunmesa. IlpogyktuBHOCTH hoTOCHHTE3a. BiimsiHue pa3nnvHbIX GakTopoB Ha CKOPOCTH (JOTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3A.

XemocuHTe3. PazHoOOpasue opraHN3MOB-XEMOCHHTETHKOB: HUTPUQHUIUPYIONINE OaKTEPHH, JKeIe300aKTepUH, cepoOaKTepHu, BOIOPOJHBIE OaKTEPHH.
3HaueHNE XEMOCHHTE3a.

Amna3poOHBIe OopraHm3Mbl. Buael Oposkenuns. [IpoayKTel OpoKeHHS M HX HCIONB30BAHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OHOTEXHOJIOTHH U BO30YIUTEIH OOJIEC3HEH.

An3poOHBIE OpraHU3MEL DTaIbl YHEpreTHIecKkoro oomMena. [loaroToBuTenbHBIH dTam. [ ITHKOIN3 — OECKUCIOPOTHOE PACIIEIUICHUE TITIOKO3HI.

Bbuonornyeckoe OKHCIEHWE, WM KJIETOYHOE IbIxaHue. Poilb MHUTOXOHAPHH B mpoleccax OMOJOrMYecKOro OKHCIeHHWs. L{MKimueckue peakium.
OxucnurenbpHoe hochoprmpoBanue. Duepaeus memopanno2o epaduenma npomonos. Cunmes ATD: paboma npomonnoi AT@-cunmaser. [Ipenmymectsa
a’pOOHOTO ITyTH OOMEHA BEIECTB TIepe]] aHA3POOHBIM. DPPEKTUBHOCTD YIHEPTETUIECKOTO OOMEHA.

JlemoHcTpanun

Toptpersr: x. [puctn, K. A. Tumupsizes, C. H. Bunorpanckwuii, B. A. Onremsrapar, I1. Mutuenn, I'. A. 3aBap3us.

Ta6muie! u cxembl: «DoToCHHTE3», «DHEPreTHUECKuit 00MeHy, «brocunTes 6enmkay, «CTpoeHue pepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE AJIS HPUTOTOBJICHHUS TOCTOSIHHBIX X BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTopHas pa6ora «/3ydyeHue KaTaTUTHYECKOW aKTHBHOCTH (DepMEHTOB (Ha MPHMepe aMUIIa3bl MM KaTaaasbl).

JlabopaTopHas padora «/I3ydeHre GpepMEHTaTHBHOTO paCIIEIUIEHHs IIEPOKCHIA BOJOPO/A B PACTUTENBHBIX U JKHBOTHBIX KIIETKaX).

JlaGopaTopHas pa6ora «CpaBHeHHe POIeccoB POTOCHHTE3a U XEMOCHHTE3ay.

JlaGopaTopuas padora «CpaBHEHHE POIIECCOB OPOKCHUS U JBIXAHHS».

Tema 7. HacnencrBenHasi HHpopMauus M peajau3anus eé B KieTke

PeaKunn MaTpUYHOI'0 CHUHTE3A. l_[pl/IHLII/Il'l KOMIUIEMCHTAPHOCTU B pPCAKIUAX MATPUYHOIO0 CHHTE3a. Peamxlsauym HaCHe}lCTBeHHOI‘r’I HH(bOpMaLLPIPI.
I'enernueckuit kox, ero cpoiicta. Tpanckpumnuus — marpuunblidi cunte3 PHK. TlpuHuns! TpaHCKpUNIKMU: KOMILTIEMEHTAPHOCTb, aHTUIApAIJIENIbHOCTD,
acummeTpruHocTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancmsiuust u e€ stansl. Ydactre TpancnoptHeix PHK B 6nocunTese 6enxa. ¥Ycnous 6uocunTesa 6enka. Koxuposanne amuHokucnot. Pors pubocom B
6uocuHTe3e Oenka.

Cospemennvie npeocmagnenus o cmpoenuu 2ernog. OpraHuzalus T€éHOMa y MPOKAPUOT U 3yKapHUOT. Perynsuus akTUBHOCTH T'€HOB y IMPOKAPHOT.
I'mnotesa onepona (. XKako6, XK. Mano). Moaexynapuvie mexanusmol sIKchpeccuu 2enog y aykapuom. Pone xpomamuna 6 pecynayuu pabomul 2eHog.
Perynsius o6MeHHBIX npolieccoB B kiieTke. KneTouHsli roMeocras.

Bupycsl — HekieTouHble (GOpMBI JKH3HM W OOJHraTHble mapasutsl. CTPOSHHE INPOCTBIX M CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprnoaros.
JKusnennoiti yurn [JTHK-codepacawux supycos, PHK-codepacawux supycos, 6axmepuogazos. Obpamnas mpanckpunyus, pegepmasd, uHmezpasa.

BupycHsle 3a0o1eBanus 4enoBeka, xHUBOTHEIX, pactenuit. CITNJ], COVID-19, connanbHble 1 MEIUIUHCKUE TPOOIEMBI.

Buoungopmamuxa: unmezpayus u anaius bonvuwux maccueog («bigdatay) cmpyxmypuoix 6uonocuuweckux danmvix. Hanomexnonocuu ¢ 6uonozcuu u
meouyune. Ipoepammupyemvie ynxyuu 6eaxos. Cnocobvl 00cmasKu 1eKapcms.

JlemoncTpanun

IMoptpetsr: H. K. Konbuos, /. U. IBaHOBCKMIA.

Tabmus! 1 cxemsl: «brocunTes 6enkay, «I eHeTndeckuit kony, «Bupyce», «bakrepuodarm».



IIpakTHyeckas padora «Co3ganue MOJEIH BUPYCay».

Tema 8. JKu3HeHHBII UK KJIETKH

Knerounslii 1uki, ero nepuoasl u perymsauus. Murepdasa nu Muto3. OcoOEHHOCTH NPOLIECCOB, MPOTEKAOIUX B MHTepGase. [IoAroToBka KIETKH K
nenenuio. [IpecuHTeTHYecKHi (IOCTMUTOTHYECKHUH), CHHTETHIECKHH M TIOCTCHHTETHIECKHH (IIPEMUTOTHYECKUIT) TIepHOIbI MHTEP(a3kL.

Martpuunsiii cunres JJHK — perumukanus. [Tpuanuns! perumnkamun JHK: kommiaeMeHTapHOCTh, MOMYKOHCEPBAaTUBHBIA CHHTE3, aHTUIIAPAIUICIIBHOCTD.
Mexanusm permmkaruu JJHK. Xpomocomsr. Ctpoenne xpomocoM. Tenomeps! B TesiomMepasa. XpoMOCOMHEIH HAa0Op KIETKH — KapHOTHIIL. JIUIUTONAHEBIN 1
rarmionIHbIi Habops! XpoMocoM. ['oMoorndHeie XpoMOoCcOMBI. [1070BBIE XPOMOCOMBI.

Jenenue xnerkn — Muro3. CTaguu MHTO3a M MPOUCXOAAIINE B HUX mporecchl. Tumbl Muto3a. Kapnokunes u nurokuHes. buonorudeckoe 3HaueHHe
MUTO3a.

Perymsanus MUTOTHYIECKOTO LIUKIIA KIeTKH. [IporpaMMupyemast KiaeTodHas THOelb — alonTo3.

Krnerounoe sapo, XpoMocoMsl, GYHKIIOHATbHAS TCHOMUKA. Mexanusmuvl npoaugepayuu, oupgepenyuposku, cmapenus u eudenu kiemox. «Lugposas
KilemKay — Ouourgopmamuyeckue Mooeiu PyHKYUOHUPOBAHUS KIEMKU.

JlemoncTpanun

Tabmup! u cxembl: « KU3HEHHBIA UK KIETKI», «Muto3y, «CtpoeHue xpomocom», «Pemmmkarms JJHK».

OO6opynoBaHue: CBETOBON MUKPOCKOII, MHKpOIpenaparsl: «MHUTO03 B KJIETKaX KOPEIIKa JTyKa».

JlabopaTopnas padoTta «3yyeHrue XpoMOCOM Ha FOTOBBIX MUKpOIpeapaTax».

JlabopaTopHas padora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 9. Ctpoenue 1 GyHKIIUU OPraHA3MOB

Bronornueckoe pasHoodpasue opranu3MoB. OHOKIETOUHBIE, KOTOHUATBHBIE, MHOTOKJIETOUHbBIE OPraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHH3MOB. bakTepuu, apXxew, OTHOKJICTOYHbIE IPUOBI, OJTHOKJICTOYHBIE BOJOPOCIIH,
Ipyrue mpoTucTsl. KoToHnambpHbIe OpraHU3MBEIL.

B3anMocBs3b yacTelf MHOTOKIIETOUHOTO opranu3Ma. TkaHu, oprassl 4 cucTeMsl opraHos. Opranusm kak egusoe nenoe. ['omeocras.

Txanu pactennit. TUmbl pacTUTENBHBIX TKaHeil: oOpa3oBarelibHasi, MOKPOBHAs, NPOBOMAINAs, OCHOBHas, MexaHuueckas. OcoOEHHOCTH CTpOEHHS,
(YHKIMIA ¥ paciosoKeHUs TKaHEeH B OpraHax pacTeHHUIH.

TxaHM KMBOTHBIX M YeJIOBeKa. THIIBI )KUBOTHBIX TKaHEH: MUTENNAIbHAS, COSANHNTENbHAs, MbIIeYHas, HepBHast. OCOOEHHOCTH CTPOSHHMS, GYHKIUH U
pacHooXKeHHs TKaHeH B OpraHax KHBOTHBIX M YeJIOBEKa.

Opransl. BereratuBHble ¥ reHepaTHBHbIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI OPTraHOB KUBOTHBIX U YeJoBeKka. DyHKIUU OPraHOB U CUCTEM OPIaHOB.

Omopa Tena oprann3mMoB. Kapkac pacrennif. CkeneTs! 0JHOKIETOYHBIX ¥ MHOTOKIETOUHBIX KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpoeHHe U
TUIBI COETUHEHHS KOCTell.

JlBmkeHne OpraHu3MoB. [[BH)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE, KTYTHKOBOE, PECHHYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX pPacTCHHM:
TPOMHU3MBI U HACTHH. [IBI)K€HNE MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBEKa: MbIIeyHas cucteMa. Pedaexc. CkeneTHble MBIIIIE ¥ UX paboTa.

IIutanue opranusmos. IloriomieHue BOABI, YIJIEKHCIOTO ra3a M MHUHEpAIbHBIX BELIECTB pacTeHMsAMU. lluTaHue XUBOTHBIX. BHyTpumonoctHoe u
BHYTPHKJIETOYHOE NHIIeBapeHne. IIuTaHHe MO3BOHOYHBIX KMBOTHBIX. OTAENBl MNHUINEBAPUTETBHOTO TpakTa. IIWImeBapUTEeNbHBIE —JKENE3bL.
[TumeBapurenbHas cucreMa 4ejaoBeKa.

Jrpixanne opranm3moB. [lpixaHue pacteHuil. Jlpixanwe >kMBOTHBIX. Jnddy3us razoB yepe3 MOBEpXHOCTh KiIeTKH. KokHoe apixanue. JpIxaTteibpHast
noBepxHocTh. JKabGepHoe W n€royHoe apixaHue. [lpIXaHWE MO3BOHOYHBIX JXMBOTHBIX M YeEIOBEKa. DBOJIOLMOHHOE YCIOXKHEHHE CTPOEHMs JIETKUX
MO3BOHOYHBIX JKHBOTHBIX. JIbIXaTembHAass CHCTEMa deNOBeKa. MeXaHW3M BEHTWIIAMH JETKUX y NTHI W MICKONHUTAIONMX. Perymsamust IbIXaHUs.
JlpixaTenbHbie 00BEMBI.

TpaHcnopT BellecTB y OpraHu3MOB. TpaHCHOPTHBIE CHCTEMbl pacTeHHH. TpaHCHIOPT BEUIECTB y KMBOTHBIX. KpoBeHOCHas cucteMa U €€ Oprassbl.
KpoBeHocHast cucreMa MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepare, KpOBEHOCHBIE COCYABl M KpoBb. Kpyrum kpoBooOpamieHws. DBOJIIONHOHHBIE
YCIIOKHEHHS] CTPOEHHSI KPOBEHOCHOH CHCTEMBI TO3BOHOYHBIX XKHUBOTHBIX. PaboTa cepaua u eé perymsmus.

Brinenenne y opranmsMos. Beienenue y pacrenuii. Beinenenne y xuBoTHBIX. CokpaTuTenbHble Bakyond. Opransl BeieneHus. OuibTpanus, CeKpenust
1 00paTHOE BCachIBaHUE KaK MEXaHH3MbI pPabOThI OPraHoB BblaeneHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHOI 1 BBIIEMUTENILHON ccTeMaMu. Brienenue y
MMO3BOHOYHBIX KUBOTHBIX H YeoBeka. [loukn. Ctpoenue u GpyHKkunonnpoBanue Heppora. OOpa3oBaHHEe MOYH y YEIOBEKA.

3amuTa y OpPraHu3MOB. 3allUTa y OJHOKIETOYHBIX OpraHm3MoB. Cropsl OakTepwil M HUCTHI MPOCTEHIMX. 3aliuTa y MHOTOKIETOYHBIX PACTCHUH.
Kytukyna. Cpencrsa macCUBHOM M XMMUYECKON 3aIUThl. DUTOHIIBL.

3amuTa y MHOTOKJIETOYHBIX JKHBOTHBIX. IIOKpOBEI M MX MPOW3BOJHBIE. 3aluTa OpraHu3Ma oT Oone3Hel. iMMyHHas cuctema genoBeka. Kierounsiit n
I'yMOpPaJbHBI HMMYHUTET. Bpoxxa8HHbINH 1 MpHoOpeTéHHblii crierrduuecknii *MMyHHUTeT. Teopust KIoOHaNbHO-cenekTuBHOro nMMmyHnureta (I1. Dpnux, O.
M. Beprer, C. Tonerasa). BocmannTensHble OTBETH OpraHM3MOB. Poitb BpOsKIEHHOTO HMMYHHTETA B Pa3BUTUH CHCTEMHBIX 3a00IeBaHUH.

PaznipaxuMoCTh M peryssiuus y OpraHu3moB. Pa3ipa)kuMoCTh y OJHOKJIETOUHBIX OPraHU3MOB. TakcuChl. Pa3ipakumMocTh M peryssuus y pacTeHHM.
PocToBbIe BemecTBa 1 UX 3HAUCHUE.

HepBHas cuctema u pediekTopHas peryssinus y )uBOTHbIX. HepBHas cucteMa 1 €€ oT/ieNbl. DBONIOHOHHOE YCI0KHEHHE CTPOCHHS HEPBHOW CHCTEMBI
y )KUBOTHBIX. OT/IENIBI TOJIOBHOTO MO3ra MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycnoBHbIe 1 yCIOBHBIE peIIeKChI.

T'ymopanbHast perymsinust U SHIOKPHHHAS CHCTEMa >KHBOTHBIX M denoBeka. JKene3sl PHAOKPHHHON CHCTEMBI M MX TOPMOHEL JIeiCTBHE TOPMOHOB.
B3arMOCBsI3b HEPBHOM U SHIOKPHHHOM crucTeM. [ unoTtanamo-runodusapHas cucrema.

JleMmoHcTpanuu

[optper: U. I1. ITaBnos.

Tabmus! 1 cxembl: «OHOKIIETOYHBIC BOJOPOCINY, « MHOTOKIETOYHBIE BoJopocny, «bakrepuny, «[Ipocreiimmey, «OpraHbl IIBETKOBBIX PaCTCHUI»,
«CucTeMbl OpraHoB MO3BOHOYHBIX )KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIxX», « Tkanu pacteHuil», «KopHeBble cucteMsl», «CTpoeHue cTeliisny,
«CTpoeHue TMCTOBOM MIACTUHKWY», «TKaHU >KUBOTHBIX», «CKeleT yenoBekay», «llumeBaputenbHas cucteMay, «KpoBeHoCcHas cucremay, «/lpixarenabHas
cucrema», «HepBHas cuctema», «Koxay», «Mplmeunas cucrema», «BeimenntenbHas cucrema», «OHIOKpHHHas cucTeMa», «CTpPOCHHE MBIIIIBD),
«MMmmynuTeT», «KumedynomnonocTHele», «CxemMa MHUTaHUS pacTeHHi», «KpOBEHOCHBIE CHCTEMBI INO3BOHOUYHBIX JKHBOTHBIX», «CTpOEHHE THAPHI»,
«CrpoeHnne muraHapum», «BHyTpeHHee crpoeHme noxmeBoro uepss», «Hepsras cuctema pwiO», «HepBHas cucrema msrymxkwm», «HepBHas cucrema
npecMbIKaronuxcsay, «HepBHas cucrema ntuiy, «HepBHas cucrema miekonuraronmx», «HepsHast cuctema yenopekay, «Pediexey.

OO6opynoBaHue: CBETOBOH MHKPOCKOII, MUKPOIIPEIapaThl OJHOKIETOYHBIX OPraHU3MOB, MUKPOIIPEIapaTsl TKaHEeH, PAKOBUHBI MOJLTIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UITIOKOXKHUX, JKUBBIE 3K3EMIUIIPbl KOMHATHBIX PAacTeHUH, repbapuu pacTeHUH Pa3HBIX OTAENOB, BIIAXKHbIE MPENapaThl )KUBOTHBIX, CKEIETHI
MI03BOHOYHBIX, KOJUIGKIIUH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelIOoBeKa, 00OpyIOBaHME JUIT NEMOHCTPAIMU IOYBEHHOTO M BO3JYIIHOTO IUTAHHS
pacTeHui, pacIieluIeHnsI Kpaxmajia M OelKoB Ioj JAeiicTBHEM (EepMEHTOB, 00OpYyIOBaHHE JUIS AEMOHCTPAMH OIBITOB 10 M3MEPEHUIO >KU3HEHHOM
EMKOCTH JIETKHX, MEXaHU3Ma JIBIXaTEeIbHBIX JBIKEHUH, MOJIETH TOJOBHOTO MO3Ta Pa3IMYHBIX JKHUBOTHBIX.

JlabopaTopHas padoTta «3ydeHue TkaHel pacTeHUI».



JlabopaTopHas padora «/3yueHne TkaHel )KUBOTHBIX).

JlabopaTopHas padoTta «3ydeHue opraHoB IBETKOBOI'O PACTECHUS».

Tema 10. Pa3amHoskeHUe ¥ pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHUSI OPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) M MOJIOBOE. BHabl 0ecrosoro pa3MHOMXKCHHS: IOYKOBAaHHUE, CIIOPYILSIHS,
(parmeHTaIys, KIOHUPOBAHHUE.

ITonoBoe pasmuoxxenue. [lonoBbie kneTku, wiu ramersl. Meo3. Craguu meiio3a. [ToBenenne xpomocoM B Mmeiiosze. Kpoccunrosep. buonornueckuit
CMBICIT M€H03a U [T0JIOBOTO Iporiecca. Melo3 ¥ ero MecTo B )KHU3HEHHOM IIUKJIE OPTaHU3MOB.

IIpenzaponsnueBoe pasputue. 'amerorenes y ®uBOTHBIX. [TonoBeIe jkene3pl. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX KiIeTOK. CIepMaToreHes U OOTeHE3.
CTpoeHue NOJIOBBIX KIIETOK.

Om1oJ0TBOPEHNE U SMOPHOHATIBHOE Pa3BUTHE KHUBOTHHIX. CIIOCOOBI OINIOJOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBnayansHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3sBHTHH OPraHH3MOB. Mopgocenes — ooua u3 2nasnvix npobiem
ambpuonoeuu. Komyenyus mopgocenos u mooenu mopgozenesa. Ctamuum >MOpHOTEHE3a XHUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tums
npobneHus. /[lemepmunuposantoe u HedepMuHuposamwHoe Opobnenue. bnacmyna, munvt 6aacmyn. OCOOCHHOCTH JIPOOJCHUS MIICKOMUTAIOMINX.
3apofpleBble JTUCTKH (TacTpysLus). 3aKkiaka OpraHOB M TKaHEH M3 3apOJBIIIEBHIX JIUCTKOB. B3anMHOe BIMAHUE YacTell pa3BHBAIOLIETOCS 3aPOJBIIIa
(3MOpHoHanbHas HHAYKLUS ). 3aKiIaKa MIaHa CTPOSHHS )KUBOTHOTO KaK Pe3yIbTaT HEPapXUUECKUX B3aUMOICHCTBUII reHOB. BiusHue Ha s3MOpHOHaIbHOE
pa3BHTHE Pa3IMYHBIX ()aKTOPOB OKPYKAIOIIEH CPEmbL.

Poct u pasButHe xuBOTHbBIX. IlocTamMOproHanmbHbIH mepuoa. [IpsMoe U HempsiMoe pasBuThe. PasButie ¢ mMeTamop($o3oM y OeCO3BOHOYHBIX H
MI03BOHOYHBIX JKUBOTHBIX. buonorudyeckoe 3HaueHHe NPsIMOTO U HENPSAMOIO pa3sBUTUSA, UX PacIpOCTpaHEHUE B Mpupoje. TUIBl pocTa >KUBOTHBIX.
DaKTophl peryasauy pocTa KHUBOTHBIX U 4YenoBeka. CTaauu NOCTISMOPHOHAIBHOTO Pa3BUTHA Y KUBOTHBIX U 4eloBeka. [leproabl oHTOreHe3a yenoBeka.
CrapeHue 1 cMepTh Kak OHOJIOTHYECKHE ITPOLIECCHI.

Pasmuoxenne u pasButue pacteHuid. ['ametodur m cmopodur. Meiio3 B xu3HEHHOM IuKIe pacTteHuil. OOpazoBaHHe cHOp B Ipolecce Mehosa.
Iamerorenes y pactenuid. OIuIoJOTBOPEHNE U PA3BUTHE PACTHTEIBHBIX OPraHN3MOB. /IBOIHOE OIUIOZOTBOPEHNE y IIBETKOBEIX pacTeHuid. OOpa3soBaHue u
pa3BUTHE CEMEHU.

MexaHHU3MBI PETYISILUA OHTOTEHE3a Y PACTCHHH W KUBOTHBIX.

JlemoHcTpanun

Toptpersr: C. I'. HaBammn, X. llneman.

Tabnuis! U cxeMbl: «BereraTuBHOE pa3MHOXKEHHE», « THIIBI OECIIONIOro pa3MHOKEHUs», «Pa3MHOXKEHHE XITaMUIOMOHAIBD), «Pa3MHOKEHHUE JBIJICHEI,
«Pa3muoxkenne ruape», «Meho3y, «XpomocoMel», «l'ameroreHes», «CTpoeHHE SHIEKIETKA M CIepMaTo3omnna», «OCHOBHBIE CTaJH OHTOTCHE3ay,
«IIpsimoe u HempsMoe pa3BuTHe», «Pa3BuTHe Mailickoro xykay, «Pa3sButue capaHum», «Pa3BuTue JATyIIKN», «/{BOIHOE OIIIOAOTBOPEHHUE y IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSH OJHOJONBHBIX M JABYAOJBHBIX pacTeHUN», «OKHM3HEHHBIH LHKI MOPCKOH KamycTel», <«OKU3HEHHBIH IUKI MXay,
«KWU3HEHHBIN LUK MaOPOTHUKAY, «KU3HEHHBIM UK COCHBI».

OO0opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPETIapaThl SIMIEKIETOK M CIIEPMaTO30HJ0B, MOJIENb « LUK pa3BUTHS JISTYIIKI.

JlabopaTtopuas padota «/3ydeHne cTpOCHNUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPETIapaTax».

IIpakTHuyeckast padoTa «BbliBIeHNE NIPU3HAKOB CXOJICTBA 3apO/bIIIEH T03BOHOYHBIX )KUBOTHBIX).

JlabopaTopuas padota «CTpoeHHE OPTaHOB Pa3MHOMKECHUS BBICIINX PACTCHHI.

Tema 11. I'eHeTuka — HayKa 0 HACIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHH3MOB

HcTopust cTraHOBICHUS W Pa3BUTHS TeHETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne @pusa, T. Moprana. Pormb oTedecTBEHHBIX YUEHBIX B Pa3BUTHH
reretukd. Pa6oter H. K. KomberoBa, H. U. BaBunosa, A. H. benosepckoro, I'. I. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TI'€HETHYECKUE IIOHATUS M CUMBOJBL. ['OMOJIOTHUHBIC XPOMOCOMBI, ajljIeJbHbIE TE€Hbl, aJbTEPHATUBHBbIC NPHU3HAKU, JOMUHAHTHBIA WU
PELecCHBHBIN MPHU3HAK, TOMO3HUTOTA, TETEPO3UT0Ta, YUCTAsl JIMHUS, THOPUIBI, TeHOTUN, eHOoTU. OCHOBHBIE METOJBI TEHETUKH: THOPHIOIOTHYECCKUH,
LUTOJIOTUYECKHH, MOJICKYJISIPHO-T€HETUUECKHH.

JleMmoHcTpanuu

[optpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko, F0. A. ®ununuenko, H. B.
Tumodees-PecoBckuid.

Tabmump! u cxembl: «MeToabl TeHeTHKIY», «CXeMbI CKPEIIUBAHI.

JlaGopaTtopuas padoTta «J/[po3oduiaa kak 00bEKT FreHETHUESCKUX UCCIICTOBAHUI.

Tema 12. 3aKoHOMepHOCTH HACTEACTBEHHOCTH

MouorubpuaHoe ckpeurBanue. [1epBeiii 3akoH MeHens — 3aK0oH euHooOpa3us TMOpUIOB nepBoro nokoneHus. [IpaBuino nomuHHpoBaHus. Bropoit
3aKk0H MeHens — 3aKOH paclierUIeH s MPU3HAKOB. LluToNornYeckne OCHOBBI MOHOTHOPHIHOTO CKpeNIiBaHus. [ MIOTe3a YMCTOTHI TaMeT.

Anamuzupylolee ckpenianue. IIpoMexxyTouHbli XxapakTep HaciaenoBaHus. Paciienienne Npu3HaKkoB IPH HEMOJIHOM TOMUHHPOBAaHHH.

Jurnbpunaoe ckpemmBanue. TpeTuit 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACIIEJOBAHUS TPH3HAKOB. L{uToNOorHueckre OCHOBHI JUTHOPHIHOTO
CKpELIMBaHUS.

CueruieHHOe HacjenoBaHue npu3HakoB. Pabotsl T. Moprana. CreruieHHOe HaceA0BaHHe IeHOB, HapyIICHHE CLETUICHUS] MEXX1y TeHaMu. XpOMOCOMHast
TEOpHsI HAaCIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXaHU3M OIpeAeNeHHs Moja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHBIM M reTeporaMeTHBId IIOJI.
l'eneTnveckas cTpyKTypa IMOJIOBBIX XpoMocoM. HacniemoBaHue Mpru3HAKOB, CHETICHHBIX C TIOJIOM.

['eHoTHN Kak LenocTHas cucreMa. [lnefioTponus — MHOKECTBEHHOE JIeHCTBUE reHa. MHOXECTBEHHBIH auienu3M. B3anmoaelicTBre HeaulenbHbIX TEHOB.
KommnemenrapraocTs. Dmucras. [lomumepust.

['eHeTHyeCcKUi KOHTPOJIb pasBUTHA paCTeHI/If/’I, JKUBOTHBIX M YC€JIOBCKA, 4 TAKXKEC (1)I/I3I/IOJ'IOFI/I'~ICCKI/IX MpoueccoB, NMOBECACHUA U KOTHUTUBHBIX (byHKL[I/If/’I.
I'eHeTHUECKHE MEXaHU3MBI CI/IM6I/IOFBH633, MCXaHHU3MBbI B3aHMOJleI>’ICTBPIS[ «XO34UMH — HapasuT» U «XO3AUH — MI/IKpO6I/IOM)>. ['eHeTHMYECKHE aCIIEKThI
KOHTPOJISI ¥ U3MEHEHHS HACJIeICTBEHHON HH(OPMAINN B TOKOJIEHHUAX KIETOK U OPraHU3MOB.

JleMoHCcTpauuu

TToptpersr: I'. Mennens, T. Mopras.

Tabmunpr u cxembl: «llepBelii u BTOpoit 3akoHbl Mennens», «Tperuit 3akoH Menpensa», «AHanusupymouiee ckpensanue», «Hemomnoe
JoMHHUpOBaHUe», «CLelieHHOe HacielIOoBaHHE IPU3HAKOB y Apo3o¢misy, «[eHernka moma», «Kapmorum denosekay», «Kapuotunm apo3o¢uuisiy,
«Kapuotun ntunpl», « MHOXKECTBCHHBIN ajulenu3My, «B3aumoneiicTBue reHOBY.

OOopynoBanue: MOAENb [UISL JEMOHCTPAIlMM 3aKOHOB €IMHOOOpa3Wsi THOPHIOB IEPBOTO MOKOJEHHS M pACIICIICHHS IPH3HAKOB, MOJCHb I
JIEMOHCTpalUd 3aKOHAa HE3aBUCHMOIO HACICAOBaHUS IIPU3HAKOB, MOJEIb Ul JEMOHCTpPALUU CLEIJICHHOIO HACJIENOBAHUS IIPU3HAKOB, CBETOBOH
MHKpPOCKOI, MUKpoTpenapar: «pozodumay.

IpakTnyeckas padora «/3ydeHue pe3ysIbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y IPO30(DIIIBI».



IIpakTH4yeckas padoTa «/3ydeHne pe3yapTaToB AUTHOPUAHOTO CKPEIUBAHUS Y IPO30(DUIBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH

BzaumopeiicTBue reHotuna u cpensl npu ¢popmuposanuu denoruna. M3MeHYMBOCTb Npu3HaKoB. KayecTBeHHbIC M KOJMYECTBEHHbIC NIPU3HAKU. Bubl
HM3MEHYMBOCTHU: HEHACIICCTBEHHAS U HACIICICTBEHHAS.

MoaudukanoHHas H3MeHYMBOCTb. Pojb cpernpl B popMupoBaHur MOAM(HKALMOHHON H3MEeHYHBOCTH. HopMma peakuun npusHaka. BapuanmoHHbIi psa
n BapuanuoHHas kpusast (B. Moranacen). CBolicTBa MOJU(UKAIIIOHHONH H3MEHIUBOCTH.

I'eHoTunHM4eckas n3MeHUHBOCTh. CBOICTBA TeHOTUIMYECKOI M3MEHUYHUBOCTH. BHIBI FeHOTHITHUECKON U3MEHINBOCTU: KOMOMHATHUBHAS, MyTaIl[HUOHHAsL.

KomOunatuBHas M3MEHYMBOCTh. Mei03 M IMOJOBOHM MHpOLIECC — OCHOBa KOMOMHATHBHOW H3MEHYMBOCTU. Poilb KOMOWHATHBHON HM3MEHYMBOCTH B
CO3JJaHUY TeHETHIECKOT0 Pa3HOOOpasus B Ipejeax OJHOTO BHA.

MyTamoHHas W3MEHYMBOCTh. BuIbI MyTaumii: reHHbIE, XPOMOCOMHbIE, T¢HOMHble. CIOHTaHHBIE M WHIYIMPOBAHHbIE MyTalUH. SnepHble U
nuToIIasMaryueckue MyTranud. CoMaTudyeckue U MoyoBble MyTanuu. IIpuunHBI BOZHUKHOBEHUS MyTanuid. MyTareHsl U MX BIMSHUC Ha OPraHU3MBL
3aKOHOMEpPHOCTH MYTAI[IOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKHX psAIOB B HacieAcTBeHHOM wusmeHunBoctd (H.M. BasuioB). BresnepHas
HM3MEHUYUBOCTb U HACJIEICTBEHHOCTb.

Onuzenemuka u snu2eHoMUKa, pons INUSeHeMU4eckux Qakmopos 8 Hac1e008aHUU U USMEHUUBOCTU PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOE.

JleMmoHcTpanuu

IToptpersr: I'. ne ®pus, B. Uoranncen, H. . Basuios.

Tabmuusl ¥ cxeMbl: «Bupl 13MeHUHBOCTHY, «MonudUKaMOHHAS HU3MEHUHBOCTEY, «KOMONHATHBHAS M3MEHYHBOCTBY, «Meiio3», «OmIonoTBOpeHue»,
«['eHernueckue 3a001eBaHMs YeTIOBEKay, « Buapl MyTaruiiy».

ObopynoBaHue: KUBbIe U repOapHbIe IK3EMILUIAPbI KOMHATHBIX PacTeHHH, pUCYHKH ((poTorpadun) )KUBOTHBIX C Pa3THYHBIME BUIAMH U3MEHYHUBOCTH.

JladopaTopnas pa6ora «l/ccienoBaHue 3aKOHOMEPHOCTEH MOIU(UKAIMOHHOW M3MeHUMBOCTH. [oCTpoeHne BapHallIOHHOTO psifa W BapHallMOHHON
KpHUBOID».

IpakTiyeckas padora «Mytaruu y 1po30oduiisl (Ha TOTOBBIX MHKPOIIpENapaTax)y.

Tema 14. I'eneTuka yej0oBeKa

Kapuorun uenmoBeka. MexxayHapofgHasi NporpamMMa HCCIEIOBAHHS I'€HOMa dYenoBeKa. MeTompl M3y4eHHs TeHETHKH 4YellOBEeKa: I'eHealorMm4ecKHH,
OJIM3HELOBBIH, I[UTOTCHETUYECKUH, IONYJSIUOHHO-CTAaTHCTUYECKHH, MOJIEKYJsipHO-TeHeTHdecknid. COBpPEMEHHOE  OINpeAeNeHHe T'€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHPOBaHHE, T€HOTUIIMPOBaHKE, B ToM ymcine ¢ momoimpio [11P-anammsa. HacnenctBeHHble 3a0oieBaHus denoBeka. | eHHBIE U
XPOMOCOMHBIE OOJIE3HU UesioBeKa. Boyie3Hn ¢ HacleACTBEHHOW INpeapacIosiOKEHHOCTHI0. 3HAUCHHWE MEAWIMHCKOW TeHETMKH B IPEJOTBPAIICHUH W
JICYCHNN TeHeTHYeCKHX 3a0oieBaHUil denoBeka. MeauKo-TeHeTHdecKoe KOHCynbTHpoBaHHE. CTBONOBBIE KIETKH. [IOHSTHE «TE€HETHYECKOTO Ipy3ay.
DTHYECKUEe acHeKTHl HCCIIEOBAaHUH B 00J1aCTH peJakTHPOBAHMUS T€HOMA M CTBOJIOBBIX KJIETOK.

T'enernyeckue (pakTOpbI HOBBILICHHON YyBCTBUTEILHOCTH YeJIOBEKa K (PU3MUECKOMY M XUMUYECKOMY 3arps3HEHUIO OKpY)Karomen cpenpl. [ enernueckas
MIPEPACTIONOKEHHOCTD YeIOBEKA K MTATOJIOTHSAM.

JlemoHcTpanun

Tabmurs! n cxemsl: «Kapruorumn uenoBekay, «MeToabl H3ydeHUs TEHETHKH YelloBeKay, «I eHeTHdecKue 3a001eBaHus YEI0BEKaY.

IIpakTHyeckast padora «CocTaBiIeHUE U aHAIU3 POLOCIOBHON.

Tema 15. Cenexkuusi OpraHusmMoB

JlomecTukanust M celekius. 3apokIeHHe CeleKIMu H JomecThkanuu. YueHue H. WM. BaBmnoBa o LleHTpax NMpOHMCXOXIEHWs W MHOTr00Opasus
KyIbTYpPHBIX pacTeHWH. Poilb CeleKIuu B CO3MaHMH COPTOB PAacTeHHH M MOPOA >KMBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKHX DSAIOB B
HacnencTBeHHOH m3MeHunBocT H. V. BaBunosa, ero 3HaueHue 1 CENEKIIMOHHON pabOTHI.

Metonabl CeneKIMOHHOW paboThl. MCKyCcCTBEHHBI OTOOpP: MAacCOBBIM W HHIAMBHUAYAIbHBIH. JTambl KOMOWHAIMOHHOW cejekuuu. VcmbiTanne
MIPOX3BOANTENEH 10 TOTOMCTBY. OTOOp IO TeHOTHITY C MOMOIIBIO OICHKN (PEHOTHIIa ITOTOMCTBA M OTOOP MO TEHOTHITY ¢ ToMomIbio aHamm3a JJHK.

VcKkycCTBEHHBIN MyTareHe3 Kak METO/I CeJIeKI[MOHHON paboThl. ParyaliioHHbIH 1 XMUMUYECKUil MyTareHe3 Kak HCTOYHHK MYTalMi Y KyJIbTYPHBIX (GopM
opran3MoB. Mcronp30BaHre TEeHOMHOTO pPeIaKTUPOBAaHMS U MeTo10B pekoMOmHaHTHEIX JJHK 1u1st momydennst ncXoaHOTo MaTepHaia ISl CeNeKIHH.

[Mony4yenue nmonumionaoB. BHyTpuBHaoBas rubpumusanus. BIM3kopocTBEHHOE CKpellnBaHue, WM MHOpUAHT. HepoacTBeHHOE CKpeluBaHue, WK
ayTOpuauHr. I'eteposnc u ero npuunHsl. Vcrons3oBanue rereposnca B cenekuun. OtnanénHas rudpuansanust. [Ipeononenne 6ecrioanss MeXBUIOBBIX
ruOpua0B. JJOCTIKEHHS CENeKIINN PACTEHUI 1 )KUBOTHBIX. « 3e1EHAs pegontoyusy.

CoxpaHeHHE W M3YYCHHE T€HETHYECKHMX PECypCOB KYJIBTYPHBIX pAcTeHHH M WX JAWKUX POAMYEHl Ul CO3JaHUs HOBBIX COPTOB M THOPHIOB
CeIIbCKOXO03SHCTBEHHBIX KYNBTYD. M3yuenue, coxpanenue u ynpasienue 2eHemuiecKumu pecypcamu CeibCkOX03alCmBeHHbIX U NPOMBICIOBBIX JHCUBOTHBIX
6 YeNAX YIYUUEeHUs CYuecmeyiouux U co30aHus HOGbIX NOpoo, AUHUL U KPOCCOB, 6 MOM UUCTe C NPUMEHEHUEM COBDEMEHHbIX Memoo08 HAYYHbIX
uccnedo8anutl, nepedosvix uoell U NepCneKmuBHbIX MexXHOI0SUIL.

JleMoHCTpauuu

IToptpersr: H. U. Baunos, U. B. Muuypum, I'. /I. Kapnieuenko, II. I1. Jlykesnenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmunpl u cxembl: «LIeHTpBI NPOMCXOXKIACHUS M MHOTo0Opa3us KyNbTYpPHBIX pacTeHHN», «3aKOH TOMOJIOTMUECKHX PSIOB B HACIEICTBEHHOMN
U3MEHUYMBOCTHY, «MeTo/ibI cenekimn», «OTnanéunas rudpuausanusy, «Myrtarenesy.

JlabopaTopHas padora «l/I3ydeHre cCOpTOB KyIbTYypHBIX PaCTEHHUI U MOPOJ JOMAITHUX KHBOTHBIX).

JlabopaTopHas padoTa «/3yyeHne METOIOB CENEKLUH PACTEHUI.

IIpakTHyeckast padora «[IpuBnBKa pacTeHui».

Jkckypensi «OCHOBHBIE METOJBI M JIOCTIDKCHHS CEJCKIHMHM pAcTeHWH W JKMBOTHBIX (HA CENICKIMOHHYIO CTaHLHIO, IUIEMEHHYIO (depmy,
COPTONCIIBITATENIBHBIN YYacTOK, B TEIUTHMYHOE XO3HCTBO, B TJAOOPATOPHIO arpOYHUBEPCHUTETA MIIH HAYIHOTO IIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTeTHYeCKasi OMOI0TUS

OOBEKTHI, HCHONB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE W TKaHEBBIE KyJbTYpbl, MHUKPOOPIaHM3MBI, HUX XapaKTEepHUCTHKA. TpaauinoHHas
OMOTEXHOJIOTHS: XJIeOOoNeueHne, NoTydeHHe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAeNNe. Mukpoouonorndeckuii cuare3. OOBEKTH MHUKPOOUOIOTHYECKHX
texHonoruil. [IponsBoacTBo 6e1Ka, aMUHOKHCIOT U BUTAMUHOB.

Co3gaHue TEXHOJNOTUI M MHCTPYMEHTOB LIEJICHANPAaBICHHOIO U3MEHEHHS M KOHCTPYMPOBaHMS I'€HOMOB C LEIbIO IIOJIyYCHUS OPraHU3MOB M HUX
KOMITOHEHTOB, COZIEPKAIllX HE BCTPEYAIOIIUECS B IPUPOE OMOCUHTETUUECKUE Ty TH.

Knerounast mmxeHeprsi. MeTons! KyIbTyphl KIETOK U TKaHEH pacTeHWH W >KMBOTHBIX. KpnoGanku. ComaTHueckass THOpUIU3ALUS M COMAaTHIECKUIl
sMmbpuorene3. Mcronb3oBaHue TalulOWAOB B CENEKIMU pacTeHHl. [lonyuenue MmonoKIOHanbHbIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U
NONUKIOHANbHEIX anmumen 6 Meouyute. VICKyCCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTpYKIUS SHIEKIETOK M KIOHHPOBaHUE >KUBOTHBIX. MeTon
TpaHCIUIAHTALUH SIJIep KIETOK. TexHonozuu 0300po6ienusl, Kyibmusupo8anus i MUKPOKIOHAILHOLO PAZMHOJICEHUS. CelbCKOXO035AUCMBEHHBIX KYAbmyp .

XpoMocoMHasi ¥ TeHHasl WHKeHepHs. VICKycCTBeHHBIH CHHTE3 reHa u KoHcTpynpoBanue pekom6bunanTHelx JAHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTIKEHUS U IePCIIEKTHBB XPOMOCOMHON M TEHHON MHXKEHEPHH. DKOJIIOTHYECKHE U STHIECKHE IIPOOIeMbl TeHHOW HH)XEHEPHHL.



Menununckue Ouotexnonoruu. IloctreHomuas uudposas meguuuna. [TP-auarHoctuka. MeTaboNOMHBINH aHAIN3, TCHOLCHTPUUYCSCKUH aHan3
IIpOTeOMa YeJOBeKa ISl OLEHKH COCTOSIHUSI €ro 370poBbs. Vcrosib30BaHME CTBOJNOBBIX KIIETOK. TaprerHas Tepanus paka. 3 D-OumommxeHepust st
pa3paboTku (YHAAMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTMH, CO3/laHUs KOMIUICKCHBIX TKaHEH COYETaAHHEM TEXHOJIOTHUH TPEXMEPHOro
OuonpuHTHHTA U cKaPOIIUHTA IS pEeLIeHHs 3a/1ad IePCOHAITN3NPOBAHHOI MEUIIHEL.

Co3/1aHue BEKTOPHBIX BAKIMH C LIENbI0 00ecreueHnss KOMOMHUPOBAHHOM 3amuThl 0T Bo3Oyauteneii OPBU, ycraHOBIEHHE MONEKYIAPHBIX MEXaHU3MOB
¢ynxumonuposanus PHK-coxep)kamux BupycoB, BEI3EIBAIOIINX 0000 OIACHEIE 3a00JICBaHIS YeIOBEKa U )KUBOTHBIX.

JleMmoHcTpauuu

Tabmuis! 1 cxemsl: «lcnonp30BaHNE MUKPOOPTAHU3MOB B IPOMBIIIJIEHHOM IPOU3BOACTBEY, «KiteTouHas nHkeHepus», «I eHHas HHKEHEePUs».

JlaGopaTtopuas padora «/3ydeHre 00BEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «[lonyueHne MOIOYHOKUCIIBIX IPOTYKTOBY.

JKcKkypenst «bHOTeXHOJIOTHS — BayKHEHIIast TPOU3BOANTENBHAS CHJIa COBPEMEHHOCTH (Ha OHOTEXHOJIOTHIECKOE IIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1.3aposkaeHne u pa3BUTHe 3BOJIOLHOHHBIX NPeACTABICHHUI B 0HOJI0THH

OpomononHas Teopus Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHU AapBUHU3MA. JKU3Hb U Hay4Has fesatensHocTs Y. JlapBuHa.

JBmxymye cuibl 3Bomoy BunoB o Y. JlapBuHy (BBICOKas HMHTEHCHBHOCTh Pa3MHOXKEHHUS! OPraHU3MOB, HAC/IEICTBEHHAs: H3MEHUHBOCTh, O0oph0a 3a
CYIIECTBOBAHHUE, €CTECTBEHHBIN M HCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerndeckoit teopun sBomonmu (CTD). Heiitpanpnas teopus sBoirouun. CoBpeMeHHas JBOJIOLMOHHAs OWONOTHs. 3HaueHHe
9BOJIIOIIMOHHOM TEOPHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.

JlemoHcTpanun

Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, U. apsun, C. C. Uersepukos, U. W. lImansraysen, . Xomnneis,
J1. K. Benses.

Tabmuner u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauero)», «JlectHmma xwuBbIX cymectB (o Jlamapky)», «MexaHH3M (QOpPMUPOBAHUS
NpUCIIOcO0IeHNH y pacTeHHi W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra mytemectsust U. [lapeunay, «Haxonku Y. [lapsuna», «Popmsbl
0opp0BI 3a cymiecTBoBaHHE», «llopoxer romybeit», «MHOroobpasue KylbTypHBIX (opM KamycTbl», «[lopoapl AOMamIHUX >KHUBOTHBIX», «Cxema
obpa3oBanust HOBBIX BHIOB (1o Y. [lapBuHy)», «CXeMa COOTHOIICHHUS IBIKYLIMX CHIJI 3BONIOIHNY, «OCHOBHBIC MOJIOKECHHUS CHHTETHYECKOH TEOPUH
9BOJIIOLIUUY.

Tema 2. MUKPO3BOIIOLHS H €€ pe3yabTaThl

Tomymsinust kak snMeMeHTapHas eauHHIA HBoyfonnd. COBpEeMEHHBIE METOJBI OIEHKH T'€HETHYECKOTO Pa3sHOOOpasus U CTPYKTYPHI IOIYJISIIHH.
Wzmenenne renodoH1a MOMyISIIIMN KaK 3JEMEHTAPHOE SBOIOLMOHHOE SBJICHHE. 3aKOH TreHeTndeckoro paBHoBecus Jlx. Xapau, B. BaitaOepra.

DneMeHTapHbIe (HAKTOPBI (IBIDKYIIHAE CHJIBI) 3BOJIONMH. MyTanuMoHHBIH mporecc. KoMOMHATHBHAS W3MEHYHMBOCTh. Jlpeiid TreHoB — ciyuaiiHble
HEHalNpaBJIeHHbIE M3MEHEHHs 4YacTOT ajuleNiell B momynsanusax. DPdekt ocHoBarens. Dghgexm Oymwiiounoeo ecopaviiuka. CHUNCEHUE 2eHemuiecKoeo
pasznoobpasus: npuyunsl u ciedcmeus. Ilposenenue spgpexma Opeiipa eenoe 6 bonvuiux u manvlx nonyrayusx. Murpanuu. V30maiust mOmysIyid:
reorpaduyeckas (IpoOCTpaHCTBEHHas), Onooruueckas (pernpoayKTUBHAS).

EctectBeHHBIIT 0TOOp — HampaBIAOMUN (GakTop 3BOMIONUH. DPOPMBI €CTECTBEHHOT'O OTOOpa: ABIKYIIUH, CTaOMIM3HPYIOUIMHA, pPa3pBIBAFOLIHIA
(mu3pynTrBHbIi). [TonoBoi 0T60p. Bo3HHKHOBEHNE 1 DBOJIONNS COLMATEHOTO MOBEICHUS )KUBOTHBIX.

IIpucnoco6neHHOCTs OPraHU3MOB KaK Pe3yIbTaT MUKPO3BOIIONNH. BO3HIKHOBEHNE IPHUCTIOCOOICHNH Y OpraHn3MoB. ApoMOp(O3bI H HANO0A AN TAIlIH.
IMpumepsl  mpUCHOCOOTIEHUH y OpPraHM3MoOB: Mopdosiorndeckue, (u3MoIornyeckne, OHOXHUMHUUYECKHe, moBeneH4Yeckrne. OTHOCHTEIbHOCTh
MIPUCTIOCOOIEHHOCTH OPTaHN3MOB.

Bupa, ero xpurepun M CTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MUKpodBomoIMU. M3omsnus — kiroyeBol ¢aktop BumooOpasoBanus. Ilytu u
CcrocoOBl  BHOOOpA30BaHUS:  aJuloNaTpUueckoe (reorpadmueckoe), CUMIATPUYECKOe (IKOIOTHYECKOE), «MTHOBEHHOE»  (TIONUILIOWAN3AIINS,
rubpuau3anys). JTMTeIsHOCTh YBOMIOIMOHHBIX MIPOIIECCOB.

MexaHu3MbI POPMHUPOBAHUS OHOIOTHYECKOTO Pa3HOOOpa3HsL.

Ponp 3BoMIONMOHHON GHMONOTHH B pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHUs OmopazHooOpas3ms. MUKpPOIBOMIONHS M KOIBOIONMS MApa3suTOB U UX
X03s51eB. MexaHH3MbI (POPMHUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI O0PBOBI ¢ HEil.

JleMmoHcTpanuu

[Toptpetst: C. C. YerBepukos, 3. Maiip.

Tabmuisr 1 cxemsl: «MyTanMoOHHas WM3MEHUYMBOCTHY», «[lomymsmmoHHas CTpykTypa Buma», «Cxema IposiBIeHHS 3akoHa Xapau—BaitOepray,
«/IBIKyIIHE CHIIBI 3BOJIIONUIY, «DKOJIOTHYECcKast M30JIAIHS TOMyJSINi ceBaHCKOH (dopemmny, «['eorpadmdeckast H30IAIHS JITNCTBCHHHUIBI CHOUPCKOH H
JIMCTBEHHHUIIBI AaypcKoity, «[lomysiroHHbIe BOJHBI YUCICHHOCTH XUIHUKOB U JKEPTBY, «Cxema AeHCTBUS €CTeCTBEHHOTro 0TO0pay, «®opMbl 60pbObI 3a
CyIIecTBOBaHUEY, «HAyCTpHANEHBIA MenaHn3M», «KuBble HckomaemMbie», «[I0KpoBUTEIbCTBEHHASI OKpacKa KUBOTHBIXY», «IIpexynpexmaromas okpacka
KUBOTHBIX», «Du3noI0rnyecKkue amantaium», «[IpucrnocoOIeHHOCT, OPraHU3MOB M €€ OTHOCHTEIBLHOCTHY, «Kputepun Buaa», «Buibl-IBOHHUKNY,
«CrpykTypa BHga B mpupone», «CrocoOsl BumooOpasoBaHus», «Il'eorpaduueckoe BUI000pa3oBaHME TPEX BUAOB JAHJBIIECHY», «DKOJIOTHUECKOE
BHI000pa30BaHue BHIOB CUHUIY, «[lomumionasl pacteHuiiy, «KanycTHo-peneuHblii THOpum.

Ob6opynoBanune: repbapun pacTeHHH, KOJUICKIMM HACEKOMBIX, dydella NTUIl U 3Beped ¢ MpHMepaMH Pa3IHYHBIX MPUCIOCOOIEHHH, dydena NTUI U
3Bepeil pa3HbIX BUAOB, repOapuy pacTeHUit OJM3KMX BUIOB, 00Pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JladopaTopHas pa6oTa «BbisBiIeHHE H3MEHYNBOCTH Y 0CO0OCH OHOTO BHAAY.

JlabopaTopHas padora «[IpncrocoOneHust OpraHu3MOB U X OTHOCHTENBHAS IIEJIECO00PA3HOCTDY.

JladopaTopHas padora «CpaBHEHHE BHOB 110 MOP(HOIOTHYECKOMY KPUTEPHION.

Tema 3. MakpodBo/1onus 4 €€ pe3yJbTaThbl

MeTtonbl M3y4eHHS MaKpOdIBOJIOLMH. [laJeoHTONOrMYeCKHe METOAbl H3Y4eHHs SBosolud. Ilepexonusie (GopMbl U (QUIOrEHETHYECKHE DPSAIBI
OpTaHHU3MOB.

Buoreorpaduueckue MeTossl n3ydenus dBononun. CpaBaenne Giopsl u GayHbl MAaTEpUKOB U OCTPOBOB. bruoreorpadgudeckue obnactu 3emiu. Bupi-
SHJEMHKH U PENUKTHIL.

OMOpHOIOTrHYecKUE U CPAaBHUTEIHHO-MOP(OIOTHIECKHE METOIBI H3YICHHUS SBOIONNH. [ eHeTHIeckrue MeXaHH3MbI DBOJIIOIINH OHTOT€HE3a U MOSIBIICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. [ OMONOTMYHBIE M aHAJOTHUYHbIE OpraHbl. PynuMeHTapHble OpraHsl W aTaBU3MBL. MOJEKyIIpHO-TEHETHUECKHUE,
OMOXMMHYECKHEe M MaTeMaTHYeCKHEe METOIbl M3ydeHHs 3BoJONMH. ['omonoruunbie reHbl. COBpeMEHHbIE METOABI MOCTPOCHUS (DMIIOT€HETHYECKIX
JIEPEBBLEB.

XpOMOCOMHBIE MyTalliy ¥ YBOJIIOIIHSI TCHOMOB.



O01wue 3akoHOMEpHOCTH (TIpaBuiia) dBoJOLMK. [Ipunyun cmenvt @ynxyuii. HeobpatuMocTh 3BOTIOLMH. AfanTHBHAs paauauus. HepaBHOMEpHOCTH
TEMITOB 3BOJIIOLIUH.

JleMoHCcTpauuu

TToptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mroutep, O. I'exkens.

Tabmuipl U cxembl: «DUIOreHETHUSCKUI P JIOMIAAN», «ApXeonTepukcy», «3Bepo3yObie suiepb», «Crerouedansy, «PuHHOGUTHY, «CeMeHHbIe
MarnopoTHUKW», «buoreorpaguueckue 30HBI 3emim», «Jpeiid konTHHEHTOBY», «PenmukTey, «HauanpHBle cTagun SMOPHOHAIBHOTO Pa3BHTHS
MIO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTHYHbIE U aHAJIOTUYHBIE OPTaHbD), «PyIUMEHTB), «ATaBU3MBD», «XPOMOCOMHBIE HAOOPHI YeIOBEKa U IIUMIIAH3EY,
«['aBHBIE HAIIPABJICHUS YBONIOIMNY, «OOIMNE 3aKOHOMEPHOCTH 3BOIFOLIUM».

OO6opynoBaHue: KOJUICKIINH, TepOapHH, MyJISDKU HCKOIIA@MBIX OCTaTKOB OPT'aHM3MOB, MYJIDKH TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYIHMEHTapHBIX OPraHOB
U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoskaenne U pa3BUTHE KU3HA HA 3emJie

HayuHble rumoTess! NpOUCXOXKACHUS XKU3HU Ha 3emiie. AOuoreHes u nancrepMmus. JloHaydHble TIPEICTABICHHS O 3apOXKACHUH SKU3HU (KPEA[OHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOXKAeHUS KU3HU U e€ ompoBepkeHue onbitamu . Penu, JI. Cnamnanunanu, JI. ITactepa. IlpoucxoxkaeHue KU3HU U
acTpOOHOJIOTHSL.

OcCHOBHBIE 3Talbl HeopraHudeckoi spomoruu. [lnanerapras (reonoruyeckas) 3BOTIONHA. XUMHUYECKas 3BOONNSA. AOHOTE€HHBII CHHTE3 OpraHUYeCKUX
BemecTB n3 Heopranmdeckux. OnsiT C. Mmmepa u I'. FOpu. O6pa3oBanne nonmumepos n3 MoHoMepoB. KoanepsarHas runoresa A. M. Onapuna, rumnoresa
nepBuuHoro OynpoHa J[x. Xonaelina, renernyeckas runotesa I'. Mémnepa. Pubosumer (T. Yek) u runotesa «vupa PHK» V. T'un6epra. ®opmupoBanue
MeMOpaH M BOZHHKHOBEHHE MPOTOKIETKH.

Hctopusa 3emmu u meronsl e€ m3ydeHus. lckomaemble opraHmdeckue ocTaTki. ['eoxponomorust u e€ meronsl. OTHOCHTENbHAs M aOCOMIOTHAs
reoxpoHosorus. I'eoxpoHosorudyeckas 1IKana: 0Hbl, 3pbl, IEPUOIbL, ATOXU.

HauanbHble 3Tans! opranndeckoi sBomonuu. [1osBiIeHre 1 SBOTIONUS MEPBBIX KIETOK. DBOMIONNS MeTabonn3Ma. BO3HIKHOBEHNE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKpOOHBIe OMOIUIEHKN KaK aHAJIOT NepBbIX Ha 3emiie coobmiecTB. CTpomaTosuThl. [IpoKapHoTHl M 3yKapHuOTHL.

IIpoucxoxnenue dykaproT (cMMOHOTeHe3). BOJIOLMMOHHOE IPOHCXOXKAEHHE BHPYCOB. IIpOMCXOXAEHHE MHOTOKJICTOYHBIX OpPraHH3MOB.
Bo3HNKHOBEHHE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl SBOJIOLMH BBICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHHH. Beixox pactenuii Ha cymry. IlosiBIeHHe CIIOPOBBIX PAcTEHHH H
3aBoeBaHue NMH cymu. CeMeHHbIe pacTeHus. [IponcxoxaeHne IBETKOBBIX PAaCTCHHH.

OCHOBHBIE OTaIlbl HYBONIOIMU KMBOTHOro Mmupa. OcHOBHBIE apoMopdo3bl >KMBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — THOSBICHHE
COBpEMEHHBIX THITOB. [lepBrie XOpA0oBBIE )KUBOTHBIE. JKU3HD B BoJIe. DBOIOINS MO3BOHOYHBIX. [Iponcxoxknenne ampuduii u pentinuii. [IponcxoxaeHne
MJICKONMTAIONX ¥ ITUL. [IprHIunm kimodeBoro apomopdosza. OcBoeHne 6€CII03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PasButne xm3HM Ha 3emie IO dpaM M IepHOJAM: apxel, MpOTepo3oi, maneo3oi, Me3030i, kaliHO30H. OOmas XapakTepucTHKa KiuMara W
re0JIOTHYECKUX TporieccoB. [TosiBIeHNE U pacBET XapaKTEPHBIX OPraHU3MOB. YTI€00pa30BaHUE: €TO YCIOBHS U BIMSHUE HA Ta30BBI COCTAaB aTMOC(HeEpHI.

MaccoBble BRIMHPAHHS — SKOJIOTHYECKHE KPH3UCHI TIPOILTOro. [IpHYMHBI U CIIECTBUSL MacCOBBIX BEIMUpaHHH. COBPEMEHHBIH 9KOJIOTUYECKUIT KpU3HC,
ero ocobenHoctu. [Ipobnema coxpanenus: bnopasHooOpasust Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa. [IpuHnums! knaccudukanny oprann3mMoB. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI OPraHU3MOB.

JleMmoHcTpanuu

[Moptpersr: ®. Penu, JI. Cnanmnannanu, JI. [acrep, U. . Meunukos, A. W. Onapun, /x. Xonaeiin, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmunper 1 cxemsl: «Cxema ombita @. Peqm», «Cxema ombita JI. [lactepa mo u3y4eHHIO caMO3apOKIeHHUS KU3HN», «Cxema onbita C. Muepa, .
Opu», «OTamsl HeopraHUIecKoi 3BoMonUY», «[eoxpoHOoIOTHUYECKas ImIKana», «HadanpHble 3Tambel opraHudeckoil 3Bomonum», «Cxema o0pa3oBaHUS
9yKapHoT myTéM cuMOMoreHesa», «CucTema >KHBOH mpuponas», «CTpoeHHe BHpyca», «ApoMopdo3sl pacTteHuit», «PHUHHOQHUTB, «OIHOKIIETOYHbIE
BoJOpoCTNY, «MHOTOKIeTOUHBIE BoJopocim», «Mxwm», «[lamopoTHukm», «lomoceMeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema
Pa3BHUTHS XHBOTHOTO MHpPa», «ApomMop¢o3bl KHBOTHBIX», «[Ipocreiimmey, «KumeuanononoctHee», «Ilnockue yepBuy», «UineHucToHOTHE», «PBHIOBD),
«3emHOBOAHBIEY, «[IpecMpikaromuecsy, «[ITuiery, «MiekonuTaroonmey, «Pa3BuTHe )XU3HN B apXeHCKod spe», «Pa3BuTHE KH3HU B MPOTEPO30HMCKOM
ape», «Pa3BuTHe XKU3HU B NalIC030MCKOM 3pey, «Pa3BUTHE )KU3HU B Me30301cKoi ape», «Pa3BuTHe xU3HU B KailHO30MCKOMH 3pey, «CoBpeMeHHas cucreMa
OPTaHUIECKOTO MHPA».

Ob6opynoBanue: repOapuu pacTeHHH Pa3IMIHBIX OTAENIOB, KOJIEKIINY HACEKOMBIX, BIAXXHBIE MIPEIapaThl )KUBOTHBIX, PAKOBHHBI MOJLTIOCKOB, KOJUIEKITHN
UTJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX )KMBOTHBIX, YydeNna NTHUIl U 3Beped, KOJJICKIMH OKaMEHENIOCTEH, MOJIE3HBIX MCKOIAeMbIX, MYJSDKH OpraHHYeCKHX
OCTAaTKOB OPTaHM3MOB.

BupryanbHasa naGopaTtopHas padora «Moaenuposanue oneltoB Mmuiepa—tOpu 1o n3yueHHo abMOT€HHOI'O CHHTE3a OPraHMYeCKUX COCIMHEHHUH B
MIEPBUIHON atmMochepe».

JlaGopaTopHas padoTta «3ydyeHue 1 onucaHne UCKOMAeMbIX OCTaTKOB APEBHUX OPTaHU3MOB).

IpakTHyeckas padora «/3ydeHne 0coOEHHOCTEH CTPOCHNUS PACTECHUHN Pa3HBIX OTACIOBY.

IIpakTnyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHHS TO3BOHOUHBIX )KUBOTHBIX).

Tema S. IIpoucxoskaeHue 4ea10BeKa — aHTPOINOreHe3

Paznensr u 3a1a9u aHTPOIIONOTUH. METOIBI aHTPOTIOTIOTHH.

CraHOBJIEHHE NPEJICTABICHUI 0 MPOUCXOXKICHNUH YenoBeka. Pennurnosnsie Bo33peHusi. CoBpeMeHHbIe Hay4UHbIE TEOPUH.

CXOJICTBO YeNoBeKa ¢ XKMBOTHBIMH. CHCTeMaTHUecKoe ITOJIOKEHHE desioBeKa. CBHAETENbCTBA CXOJCTBA UYEJIOBEKA C JKHBOTHBIMH: CPAaBHHTEIHHO-
MopoJoriuueckue, sMOpronornyeckie, GU3noIoro-0HoXuMuIeckue, nopeaeHueckue. OTINYMS YellOBeKa OT JKMBOTHBIX. [IpSMOX0XKICHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOIOBHOTO MO3ra M BTOPOI CHTHAIBHOM CHCTEMBL.

JBmxymiue cuibl ((akTopbl) aHTPOIIOreHe3a: orooruueckue, connaabubie. COOTHOIICHHE OMOTOTHYECKUX U COLMATIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUM AHTPOIIOreHe3a. PaHHME uenoBeKooOpa3Hble 00e3bsiHBI (IPOKOHCYINBI) U paHHHE MOHTUABI — OOLIME MPEIKH YeTOBEeKOOOpa3HBIX
00e3bsH U JTI0JIel. ABCTPAJIIONIUTEKH — JIBYHOTHE MpPEAKH Jitojei. UeroBek yMenblil, HepBble U3TOTOBIEHHS Opyauid Tpyzaa. UenoBek MpsIMOXOASIIUA 1
MePBBIi BBIXOJ JI0JIeH 3a npeaensl Adppuku. YenoBek reiiaenboeprekuii — oOIIHid IpeIoK HeaHIepTaIbCKOTO YeloBeKa U delioBeKa pasyMHoro. YenoBek
HEeaH/IePTANGCKUH KaK BHJ JIOJEH XOJOJHOTo KiuMaTa. YelloBeK pasyMHBIH COBPEMEHHOIO THUIIA, IEHHCOBCKHH UYENIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreHeTnka v najeoreHOMHUKA.

OBOIONMS COBPEMEHHOTO YeloBeKa. EcTecTBeHHBIH 0TOOp B MOMyIsIMAX denoBeka. MyTaruoHHBIH mpouecc u momuMopdusm. [omymsimoHHbIe
BOJIHBI, ipeii¢ reHoB, MUrpanus U «3pQexT 0CHOBATEND B HOIMYJIALMAX COBPEMEHHOTO YeI0BeKa.

Uenoseueckne pacel. [lonstue o pace. Bombmme pacel: eBponeougHas (eBpaswiickasl), aBCTpano-HerpoupaHas (3KBaTOpHANbHAs), MOHTOJIOHHAS
(asnarcko-amepukaHckas). Bpems m myTn pacceneHunst denoBeka 1o IutaHere. EnuHCTBO uenmoBeueckux pac. HaydHass HECOCTOSITENBHOCTH pacu3Ma.
IMpucnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBHSIM OKpy)XKarmomied cpensl. BiusiHue reorpaduyeckoil cpemsl u apeiida reHoB Ha MOPGOIOTHIO U
(HI3HOIIOTHIO YeTOBeKa.



MexancuuIuinHapHble MeTobl B (pu3ndeckoil (0M0Iornueckoi) aHTPONOIOTHH. DBOJIOIMOHHAS aHTPOIOJIOTHS U MAJEOaHTPOIIONIOTHS YETOBEYECKUX
nomyJsiyi. bruoconnanbHbIe HCcIen0BaHs IPHPOALI YesioBeKa. VccneioBanne KOIBOMIONUN OHOJIOTHIECKOTO U COLMAIBEHOTO B USTIOBEKE.

JleMoHCcTpauuu

Iloptperst: Y. Jdapsun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.

Tabmunp! u cxembl: «MeTobl aHTPOMOIOTHNY, «I"0JI0BHOM MO3T yenoBekay, «HenoBekooOpa3Hble 00e3bHb», «CKENIET YeJI0BEKa U CKEJICT MIMMIIaH3ey,
«PyIVMEHTHI U aTaBU3MBD», «/IBIDKYIIHE CHJIBI aHTPOIIOTeHe3a», « DBOJIONMOHHOE PEBO YeI0BEKa», «ABCTPATIONUTEK», «UeroBek yMenslity, «UemoBek
npsAMOXOoIAIuit», «JeHucoBckuii uenoek» «Heanmepranpis», «KpomansoHIB», «[lpenkn uemoBeka», «ITambl SBOJIIOLHU YelOBeKa», «Pachl
YEJTOBEKaY.

OOopynoBanne: MyJSDKH OKaMEHEJOCTeH, IPEeIMETOB MaTepHajbHON KyNbTYpHl IIPEIKOB UEJIOBEKa, pPenpomyKuuu ((poTorpaduu) KapTHH C
MHGBOJIOTHYECKUMH U OHONEHCKUMH CIOJKETaMH IIPOUCXOXKICHHS 4elloBeKa, (oTorpadn HaXOJOK HUCKOIIAEMBIX OCTaTKOB YEJOBEKa, CKEJET YeNIOBEKa,
MOJIENb Yepera 4eIoBeKa 1 uepera MIMMITaH3e, MOJIeIb KUCTH YeIOBeKa U KHCTH IIMMIIaH3€e, MOJIEIH TOpca IPEIKOB YeOBeKa.

JlabopaTopHasi padota «/3ydeHre 0COOEHHOCTEN CTPOSHHUS CKelleTa YeT0BEKa, CBSI3aHHbIX C MPIMOX0XKICHUEM».

IIpakTHyeckast padora «/I3yyeHue SKOJIOTHYECKUX aJlalTalluii 4eJI0OBEKay.

Tema 6. IxoJ10rHsI — HAYKa 0 B3aHMOOTHOIICHUSIX OPTAHH3MOB H HAJ0PraHU3MEHHBIX CHCTEM C OKpY KaroLlei cpenoii

3aposkeHHe U pa3BUTHE HKOJOTuH B Tpyaax A. I'ymbompara, K. ®@. Pymee, H. A. CeBepuosa, 3. 'ekkens, A. Tenciu, B. H. Cykauésa. Pa3nens u
3a1a4n 9K0J0THUH. CBS3b 3KOJIOTHH C IPYTUMH HayKaMH.

Mertonp! 3xonoruu. IloneBsie HaOMOAEHU. DKCIEPUMEHTHI B SKOJIOTHU: MPUPOAHBIE U JabopaTopHble. MojaenupoBaHue B 3K0JI0rud. MOHUTOPUHT
OKPYIKAFOIIEH CPeIbl: JTOKATBHBIIN, PETHOHATIBHBIN U TII00ATBHBIH.

3HaueHHe SKOJOTHUECKUX 3HAHUM A denoBeka. DKOJIOTMYecKoe MHPOBO33pEHHE KaK OCHOBa CBsA3ell uenoBedecTBa ¢ mpupojoil. dopmuposaHue
9KOJIOTHYECKON KYJIBTYPHI U SKOJIOTUIECKOH TPAMOTHOCTH HACEIICHHSI.

JleMmoHcTpanuu

Toptpersr: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuis! 1 cxemsl: «Paznensl sxonoruny, «MeTozbl sKooruny, «CxeMa MOHUTOPHHTA OKPY)KArOIeH Cpeab».

JlabopaTopnas padoTa «/3ydeHrne METOIOB SKOJOTHYECKHUX UCCIIETIOBAHMIT.

Tema 7. Opranusmsl 1 cpea 00UTAHUS

Okonoruueckue (HaKTOPbl K 3aKOHOMEPHOCTH UX AercTBHA. Kiaccudukamus 5KoIorndeckux pakTopoB: adHOTHYECKUE, OMOTHYECKHE, aHTPOTIOT CHHBIE.
OO0mue 3aKOHOMEPHOCTH JEHCTBUS 3KoJorndeckux (akropos. [Ipasmino munumyma (K. Hlnpenrens, 0. JInOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBL.

Abunortnueckue paxktopsl. CBeT Kak IKOJIOTHIECKHH (akTop. JleficTBHEe pa3HbIX YU4acTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3MBI. DKOJIOTHYECKHE TPYIIIBI
pacTeHui 1 )KUBOTHBIX 10 OTHOIICHHUIO K cBeTy. CUrHajibHast poiib cBeta. DoToneproausm.

Temmeparypa kak 3Koiorndeckuii gpakrop. [eiicTBre TemMnepaTypbl Ha OpraHu3Mbl. [I0HKHMIIOTEpMHBIE B TOMOHOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPraHU3MBIL.

BrnaxxHocTh Kak sKkonorndeckuii ¢paxrop. [IpucnocobneHus pacTeHui K MOJAEpKaHUIO BOIHOTO OanaHca. Kinaccugukanus pacTeHUH MO OTHOIMICHHUIO K
BoJe. [IprcriocoOieHust )KUBOTHBIX K M3MEHEHHIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUSI OPTAaHM3MOB: BOJHAS, HA3eMHO-BO3JyINHAs, ITOYBEHHAs, INTyOWHHAsl MOATIOYBEHHAs, BHYTPHOpPTaHW3MeHHas. DH3NKO-XUMHUYECKHE
0COOEHHOCTH Cpesl 00MTaHMsl OpraHu3MOB. [IprucrIocoOIeH s OPraHU3MOB K )KU3HH B Pa3HBIX CPEIax.

Bronornueckue putmel. Brenrane u BHyTpeHHne putMbl. CyTOUHBIE U TOANYHBIE PUTMBL. [IpHCcIIoco0IeHHOCTS OPTaHU3MOB K CE30HHBIM H3MEHEHHAM
YCIJIOBUH JKU3HU.

Kuznennsie popmbl opranu3MoB. [loHsTHe 0 xH3HEeHHOI (opme. JKn3zHeHHbIe GOPMBI PaCTEHHH: JIepeBbs, KYCTapHUKH, KyCTAPHUUKH, MHOTOJICTHHE
TpaBbl, OTHOJIETHHE TPaBbl. JKU3HEHHBIE ()OPMBI JKHBOTHBIX: THIPOOUOHTHI, T€OOHOHTHI, a9p0OHOHTEL. OCOOEHHOCTH CTPOSHHUS M 00pa3a KU3HH.

buortnueckue dakropsl. Bunmsl OGHMOTHMUECKHX B3aMMOJCHCTBHIl: KOHKYPEHLHS, XHIIHUYECTBO, CUMOMO3 M ero ¢opmbl. [lapasutusm, koomeparys,
MyTyalIn3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxyieOHHIecTBO). HeTpoduueckne B3anmoaeiicTus (Tonmnueckue, popudeckne, padpudeckne). 3HaueHHE
OMOTHUYECKNX B3aUMO/ICHCTBHI JUIS CYIIECTBOBAHMS OPraHU3MOB B cpesie oOuTanusl. [IpHHIMI KOHKYPEHTHOTO UCKITIOYEHHSI.

JleMoHcTpanuu

Tabmmirs! 1 cxeMbl: «OKoIornieckne GakTopel», «CBETOBOI cEKTPy», «DKOTOTHIECKUE TPYIITEl )KUBOTHBIX IT0 OTHOMICHHIO K CBETY», « TeTIIOKpOBHEIE
JKMBOTHBIE», «XO0JOTHOKPOBHBIE KHBOTHBIE», «DH3HOIOrNYECKre alanTalluy )XKUBOTHBIX», «Cpelbl 00UTaHHUsI OPraHu3MOBY, «BHOJIOTHYecKre PUTMBIY,
«Km3nennsle hopMbI pacTeHUi», «OKn3HeHHBIE (OPMBI KUBOTHBIX», «DKOCHCTEMA MIMPOKOIHCTBEHHOTO JIecay, « DKOCHCTeMa XBOHHOTO Jecay, «Llemn
OUTaHUsDY, «XuHndecTBo», «[lapasutusmy, «KoHkypeHnus», «Cumonos», «KoMmeHcaanmy.

ObopynoBanue: repdapuy pacTeHUH U KUBOTHBIX, IPHCIIOCOOJICHHBIX K BIMSHHIO PA3NINYHBIX IKOJOTHYECKHX (AaKTOPOB, repOapHu CBETONIOOUBEIX,
TeHeJ’lI'O6l/IBbIX U TCHCBBIHOCIIHBBIX paCTeHHi’I, CBeTOJ’I}O6I/IBbIe, TEHENIOONBBIE M TEHEBBIHOCIMBBIE KOMHATHEIE pacTeHus, rep6apvm U KOJUICKIIUH
TETIIONIIOOMBBIX, 3MMOCTOMKHIX, MOPO30YCTONYMBEIX PACTEHHI, Uydela ITHI U 3Bepel, TepOapuil pacTeHHi, OTHOCAINXCS K TUrpoduTam, Kkcepoduram,
Me30(1)I/ITaM, KOMHATHBIC paCTCHUS JaHHBIX I'PYIII, KOJUIEKIHUH )XUBOTHBIX, OGI/ITa}OU.[I/IX B pa3HbIX Cpe€aax, rep6ap1/m 1 KOJUICKIIMU paCTeHMP’I U XU BOTHBIX,
o0alafonIMX YepTaMH MPUCTIOCOOICHHOCTH K CE30HHBIM HM3MEHEHWSIM YCJIOBHH JKM3HH, repOapuy M KOJUICKIUH PACTEHMH M JKUBOTHBIX Pa3IMYHBIX
XKHU3HEHHBIX (POPM, KOJUIEKIMH KHUBOTHBIX, yIACTBYIONINX B PA3IMIHBIX OMOTHYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopuas padoTa «BbIsBIcHHE MPUCTIOCOOICHNI OPraHN3MOB K BIIUSHHIO CBETa».

JlabopaTopHasi pa6oTa «BrIsiBIeHHE IPUCTIOCOOICHUH OPraHM3MOB K BIHSHHIO TEMITEPATyPBI».

JlaGopaTopuas paboTa «AHATOMHYECKHE OCOOCHHOCTH PAaCTEHHUI M3 Pa3HbIX MECT OOUTAHHSIY.

Tema 8. Dxos10rust BUAOB U MOMYJISIIUIA

DKOJIOTMYECKUE XapaKTEPUCTHKH momyisuun. [lomynsuus kak Ouojoruueckas cucrema. Poinb HEOJHOPOAHOCTH cpenibl, (BH3MYECKHX OapbepoB U
0coOCHHOCTEH OHMOJIOTMH BUIOB B (DOPMHUPOBAHHMU INPOCTPAHCTBEHHOH CTPYKTYphl HoOmyisiiuil. OCHOBHBIE MMOKa3aTeIM MOMYJSLMH: YHCICHHOCTD,
IUTOTHOCTH, BO3PACTHASI U MIOJIOBAsl CTPYKTYpPa, POXKIAEMOCTb, TIPHPOCT, TEMII POCTa, CMEPTHOCTD, MUTPALHSI.

Okosoruueckasi CTpykTypa mnomynsiud. OLeHKa YHCIEHHOCTH MOMyIAnuH. JMHaMHKa MOMyIsUuM M €€ perynanus. buoTHyeckui MoTeHIHan
nonmyysiuy. MopenmupoBanue JUHAMUKH IOy sinud. KpuBble pocTa 4HCICHHOCTH mOmMyJsinud. KpuBble BBDKHBAHMS. Peryisinmust 4YHCICHHOCTH
HOMYJIALMI: POk GaKTOPOB, 3aBUCAIINX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJOrH4Yeckue crparerud BunoB (I- u K-crparerun).

Tonsitue 06 sxonorndeckoii Hume Buna. Mectoobnuranue. MHOroMepHast Mojielb Skojornaeckoi Humm k.M. Xatunncona. Pasmeps! skoioruaeckoi
numy. [loTeHnuansHas u peann3oBaHHAsT HUIIN.

Bupn xak cucrema nomyisiuil. Apeans! BUIOB. BUIBI M BX KHU3HEHHBIE CTPAaTErHi. DKOJIOTHYECKUE SKBUBAJICHTEI.

3aKOHOMEPHOCTH HOBECHHS ¥ MUTPallii )KUBOTHBIX. brosornueckne NHBa3uM Ty»KepOIHBIX BHIOB.

JleMoHCcTpauuu

IToptper: dx. U. XaTunHCOH.



Tabmuiel 1 cxembl: «OKOJOTMUECKUE XapaKTEPUCTHUKH Tomynsinuu», «lIpocTpaHCcTBeHHas CTpyKTypa MOmymsanun», «Bo3pacTHble NupaMuabl
nomyJsiuny, «CKOPOCTh 3aCENICHUS TOBEPXHOCTH 3eMIIN Pa3IMIHBIMU OpraHu3MaMmny, «Mozenb sxonorudeckoit Humu J[x. Y. XaranacoHay.

Ob6opynoBanue: repoapuu pacTeHU, KOJUICKIIH )KUBOTHBIX.

JladopaTopHnas padora «[IprucriocoOneHus CeMsH PaCTEHUI K pacCEeTICHHUION.

Tema 9. Ikosiorusi coodecTB. IKOJIOTHYECKHE CHCTEMBbI.

Coo0mmectBa oprann3MoB. bronenos u ero ctpykrypa. CBs3u MKy OpraHU3MaMH B OHOLICHO3E.

OkocucreMa kak oTKpbITast cucrema (A. Jx. Tencnu). dyHKUMOHAIBHBIE OIOKHM OPraHU3MOB B SKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyIEHTHL
Tpoduueckue ypoBuu. Tpoduueckue renu u cetd. AGHoTndeckue OIOKH 3KocucTteM. I10YBBI M MBI B 3KOcHcTeMaX. KpyroBOpOT BEIIECTB U MOTOK
SHEPTHU B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeN 3KOCUCTeMbI. broMacca 1 mpoayKius. DKoIOrH4ecKre MUpaMHUJIbl YHCell, 0MOMacChl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @uyxmyayuu. HanpapieHHbIe 3aKOHOMEPHBIC CMEHBI COOOIIECTB — CyKIeccud. [lepBuyHEbIC
U BTOPHYHBIE CYKLECCHM M WX HPUYHHBL. AHTPOIOreHHbIE BO3JEHCTBHA Ha cykieccuu. KnmmakcHoe coobmiectBo. buopasHooOpasue u momHOTa
KPYroBOpOTa BEUIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTB.

IIpupogHbIe 3KOCHCTEMBL. DKOCUCHmeMbl 03ED U peK. DKoCUCmeMbl MOpell U 0Keanos. IKocucmemsl MyHOP, 1ecos, cmeneti, nycmbolHb.

AHTpPOTIOTeHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMA. ATPOLeHO3. Pasmiuns Mex Iy aHTPOIIOTeHHBIMU U IPUPOAHBIMU SKOCHCTEMAaMH.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoxackast ¢mopa u dayna. CunHanTponmmsanus ropoackoil ¢ayHsl. buomormdeckoe u
XO035HCTBEHHOE 3HAUEHHE arpPO’KOCHUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aHMMOJCHCTBUH OpraHM3MOB B JKOCHCTEMax. Poab Kackaonozo s@gexma u 6udo8-30upuxamopos
(knioyegvix 6u006) 6 pynxyuonuposanuu sxkocucmem. IlepeHOC FHEPTUM M BEIIECTB MEXIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYHBOCTh OPTaHH3MOB,
TIOMYJISILMI U 9KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX M AHTPOIIOTCHHBIX BO3/ICHCTBHUIA.

Mexanusmel 6o30eticmaus 3azpA3HeHUll pasHbIX MUN08 Ha CyOOpeaHU3MEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL
9IKON02UYECKO20 HOPMUPOBAHUS AHMPONOLEHHO20 8030elicmaus. MeTo0I0rHs MOHUTOPHUHIAa €CTECTBEHHBIX U aHTPOIIOI€HHBIX SKOCHCTEM.

JlemoHcTpanun

Toptper: A. Ix. Tencmu.

Tabmuis! n cxemsl: «CTpyKkTypa OMOIEHO3a», «IKOCHCTEMa IIHMPOKOIMCTBEHHOTO Jieca», «KOCHCTEMa XBOWHOTO Jecay, «DyHKIMOHAIBHEIE TPYIIIBI
OpPTaHMU3MOB B 3KocHcTeMe», «KpyroBopoT BemecTB B 3kocucTeMe», «llemn muTanus (macTOWINHAS, ASTPUTHAS)Y», « DKOIOTHUYECKAs] MUPaMUIa IHUCET»,
«JKonornuecKas mupamuga GHoMacchl», «KOJIOrHYecKas MmiupaMuna SHeprum», «OopaszoBanue OonoTay, «IlepBuuHas cykneccus», «BoccranoBieHue
Jeca mocie moxapay, « JKocucTeMa 03epay, «ArpouneHos», «KpyropopoT BeIecTB U MOTOK SHEPTUH B arporieHo3ey, «[IpuMepst ypooskocuctem».

OobopynoBanue: repdapuu pacTeHHH, KOJUIEKIINE HACEKOMBIX, dydelia ITHUII U 3Bepei, repOapruul KyJIbTypHBIX ¥ JUKOPACTYIIMX PACTEHHUH, aKBAPHYM Kak
MOJIENb SKOCUCTEMBIL.

IpakTHyeckas padora «/3ydeHue u onucanne ypOOIKOCUCTEMBD».

JladopaTopHnas pabdora «/I3ydeHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX WIEHHCTOHOTHX B Pa3HBIX YIKOCHCTEMAaX).

IKrerypeusi «IKCKYpCus B THIIMYHBIA OHOTeo1eHo03 (B 1yOpaBy, Oepe3HsK, eIbHUK, HA CyXOJOJIbHBIN MM MOWMEHHBIH YT, 03€pO, 00I0TO)».

IKceKypeHst «IKCKYPCHsl B arpodKOCHCTeMY (Ha I0JIe MIIH B TEILIMYHOE XO3SHCTBO)Y.

Tema 10. Buocdepa — riaodanpHas 3KocucTeMa

buocdepa — oOmennanerapHas 000j04ka 3eMIH, TI€ CYLNIECTBYET WM CYIIECTBOBaNa XHM3Hb. Pa3BHTHE NpeAcTaBIeHHMH o Ouocdepe B Tpynaax O.
3rocca. Yuenne B. U. Bepranckoro o 6mnocdepe. Obmactu 6nocheps! u e€ cocran. JKusoe BerecTBo 6nochepsl U ero GyHKIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocgepsl. OcobeHHOCTH Omocdepsl Kak TI00aIbHOM SKocHcTeMbl. JlMHAMHYecKoe paBHOBecHe B Omocdepe.
KpyroBopoTsI BenecTB 1 OMOreoXMMHYeCKUe IUKIIBI (YIiiepo/a, a30Ta). PUTMHYHOCTE sIBICHUH B Gnochepe.

3onaneHOCTE OMocheprl. [loHsATHe o Omome. OCHOBHBIE OMOMBI CYIIW: TyHApa, XBOWHBIE Jeca, CMEIIaHHBIE M IIMPOKOJMCTBEHHBIC Jeca, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITHYECKHE Jieca, BEICOKOTOpbsl. KimmaT, pacTUTENBHBIN 1 )KHUBOTHBII MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIUS KUBBIX CHCTEM, OI[EHKa X PECYPCHOTO MOTEHIHANA 1 OnocepHBIX QyHKIN.

JlemoHcTpanun

Toptpetsr: B. U. Bepuanckwuit, 3. 3rocc.

Tabmmpr u cxemsl: «I'eocdepsr 3emim», «KpyroBopot a3oTa B mpupoe», «KpyroBopot yriepona B mpuponae», «KpyroBopor kuciopoa B Ipupoae»,
«KpyroBopor BoAbl B mpupozae», «OcHOBHBle Ouombl cymmy», «Knmumatndeckue mosica 3emun», «TyHapa», «Taiira», «CmemaHHBI Jiecy,
«npokonucTBeHHBIH 1ecy, «Crenby, «CaBanHay, «[lycTermsay, « Tponmaeckuii xecy.

Oo6opynoBanue: repdapuu pacTeHHH pa3HbIX OHOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:Ka0Ias cpega

DKOJIOrMUeCKue KPH3KMCHI M HUX NPUUYMHBL BoszzeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHne Bo3myinHo# cpeapl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpenpl. OXpaHa BOJHEIX pecypcoB. Paspymienne mouBsl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KinMara.

AHTpONOTeHHOE BO3ICHCTBHE HA PACTUTEIbHBIH M >KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U >KMBOTHOTO MHpa. OCHOBHBIE NPUHLUIBI OXPaHbI
npupoasl. Kpacusie kauru. Oco6o oxpansiemsie npupoznsie teppuropun (OOIIT). BoTann4yeckue caabl ¥ 300I0THYECKHE TapKH.

OCHOBHBIE TPUHIUIEI YCTOHYMBOTO PAa3BUTHS UYENIOBEUSCTBA M MHPHUPOABL. PanmoHambHOE NPHPOIONONB30BAHHE M COXpAaHEHHE OMOIOTHYECKOTO
pasnooOpasust 3emnu. OOmMe 3aKOHOMEPHOCTH TIIOOATBHBIX AKOJOTHYECKHX Kpu3UcoB. OCOOSHHOCTH COBPEMEHHOI'O KPHM3HCa W €ro BEpOSTHHIC
TIOCJIC/ICTBUSL.

Pa3BuTHe METOZOB MOHHTOPHHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX HpoueccoB. Cucmemmvie ucciedosanus nepexooa K pecypcocbepezaiowjeii u
KOHKYypeHmocnocobnoli suepeemuxe. buonocuueckoe pasnoobpasue u buopecypcvl. Hayuonanvhvie ungopmayuonnvie cucmemsl, obecneyusaioujue
oocmyn K un@opmayuu no COCMOAHUIO OMOenbHbiX 6u008 u dKkocucmem. OCHOBbL SKopeabunumayuu dKocucmem u cnoco6og 60pvobl ¢
buonospesxcoenuamu. Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTIEM.

JlemoHcTpanun

Tabnuisl U cxembl: «3arps3HeHue armocheps», «3arps3Henue ruapochepbi», «3arps3HeHne mo4Bbl», «IlapHukosslit apdexr», «Ocobo oxpaHseMble
MIPUPOIHEIE TEPPUTOPHMY, «MOIEIN yIpaBIsIieMoro MUPa.

Ob6opynoBanue: ¢pororpadun oxXpaHseMbIX pacTeHH 1 )KUBOTHBIX KpacHoii kuuru Poccuiickoit @enepannu, KpacHoit KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTUH HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysIbTaTaM OCBOCHUS OOYJAIOIMMUCS IPOTpaMM CPEIHEro o0Imero oOpa3oBaHUS: JIMYHOCTHBIC,
METanpeaMeTHBIE U IPEAMETHBIE.

B cTpykType NUUHOCTHBIX PE3yNIbTaTOB OCBOCHHS IMPOTPaMMbI IO OHOJIOTHUH BBIAEIEHBI CIETYIOIINE COCTABIAIOIINE: OCO3HAHUE 00YUJarOIIUMHUCS
poccuiickoi TpaXKIaHCKOH MIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIEHOCTH M CaMOOIIPEACNICHHUIO, Hatuyue Momueayuu K 00yIeHNIO
OGUOJIOTHH, Yelenanpasiennoe pazeumue BHYTPEHHHUX YOEXAEHHH JIMYHOCTH HAa OCHOBE KIFOUEBBIX IIEHHOCTEH M HCTOPUYECKHMX TPAAUIUI pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHMUS, 20MOBHOCHb U CHOCOOHOCHb 00YJAIOIINXCS PYKOBOJCTBOBATHCS B CBOSH NEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
MPUCYIIMMH CHCTEME OHONOTHYECKOTO O00pa3oBaHUA, Haluuue NPasoco3HaHUs SKOJIOTUUECKOH KyIbTYPhI, CHOCOOHOCMU Ccmagums LETH U CTPOHUTHh
JKU3HECHHBIC IIaHBL.

JIngHOCTHBIE pe3yabTaThl OCBOSHHUS MIPOTPAMMBI 110 OMOJOTUH JOCTUTAIOTCS B €IUHCTBE YUeOHOM U BOCHHTATENILHON JESITEIbHOCTH B COOTBETCTBUH
C TPAAUIMOHHBIMU POCCUICKAMU COLMOKYIBTYPHBIMU, HCTOPHYECKIMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NIPUHITHIME B OOIIECTBE MpaBUIaMH U
HOpPMaMH IIOBEJICHHSI W CIOCOOCTBYIOT IpoIleccaM CAaMOMNO3HAHUS, CaMOBOCIUTAHHMS M CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH IO3WIUH JIMYHOCTH,
MaTPUOTH3MA U YBa)KEHMS K 3aKOHY M IIPABONOPAIKY, YEIOBEKY TpyAa M CTapIIeMy IIOKOJNEHMIO, B3aHMHOTO YBa)KEHHs, OEpEKHOTO OTHOMICHHS K
KyJIbTYPHOMY HaclleJIUI0 U TpaJuLMsIM MHOTOHAIIMOHANBHOrO Hapoaa Poccuiickoit denepanun, Ipupoe U OKpyKaroliel cpese.

JIngHOCTHBIE pe3ynbTaThl OCBOEHMS YyueOHoro mpeamera «buomorus» MOKHBI OTpakaThb TOTOBHOCTh M CHOCOOHOCTh OOydYaromIuxcs
PYKOBOJCTBOBATECSI CHOPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JMYHOCTH, CHCTEMOI IIEHHOCTHBIX OPHCHTALMH, MO3UTHUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOMINX TPAAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBa, PACIIUPEHUE KH3HEHHOTO OIBITA W OIBITa AESTEILHOCTH B MPOLECCE peaTn3alui
OCHOBHBIX HaIpaBJICHUH BOCIIMTATEIbHON AEATEIBHOCTU, B TOM YHUCIIE B YACTHU:

1)rpa:kiancKkoro BOCIUTAHMS

c(OPMHPOBAHHOCTH IPA’KAAHCKON MO3HIHN 00YJAIOIIETocs KaK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHHCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX ITPaB M 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKON NEATENBHOCTH INPH CO3JAHHM YYEOHBIX IIPOEKTOB, PEIICHWH YYeOHBIX M II03HABATENBHBIX 3aiad,
BBITIOJTHEHUH OHOJIOTHYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIHUIO IO OTHOLIEHHIO K SBICHHUSAM COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBaTh B CBOHMX JEHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIOJEH C pasHBIMH YOSKISHUSIMH, KyJIbTYPHBIMHU
LIEHHOCTSIMH U COLIUAJIbHBIM IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOTO BBINOJIHEHMS yIE€OHBIX, IO3HABATENBHBIX M HCCIEIOBATENbCKUX 3a1ad, yBAXKUTEILHOTO
OTHOIIICHNS] K MHEHHIO OTIIIOHEHTOB IIPY 0OCYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIepIKaHuS,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON AEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMA:

c(OPMHPOBAHHOCTh POCCHHCKON TPayKITaHCKOH WACHTHYHOCTH, NMATPHOTHU3MA, yBAKCHUS K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH IIE€PEX
Ponunoii, ropaoctu 3a cBoii kpaif, cBoro PontuHy, CBOI SI3BIK M KyJIBTYpY, IPOLIOE M HACTOsIIIIee MHOTOHAIOHAIBHOr0 Hapoaa Poccuy;

IIEHHOCTHOE OTHOIIEHHE K MPHPOIHOMY HACIIEAHIO M MaMATHUKAM IPUPOIBI, TOCTIDKEHUsIM Poccum B Hayke, HCKYCCTBE, CHOPTE, TEXHOJOTHSIX,
TpyAae;

CIOCOOHOCTh OLICHMBATH BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BHTHE OMOJIOTWH, TOHMMaHUs 3Ha4YeHHs OMOJIOTMH B MTO3HAHHWU 3aKOHOB
MIPUPOJIBL, B KM3HHU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

upeiHast yoexJEHHOCTh, TOTOBHOCTD K CITY)KeHHIO U 3amunTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOr0 BOCIUTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH pOCCUIICKOro Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3THIECKOTO ITOBEICHNS,;

CIOCOOHOCTH OIIEHWBATh CUTYAIHIO ¥ MPUHUMATH OCO3HAHHBIE PEIICHUSI, OPHUEHTHPYSICh HA MOPAIEHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

0CO3HaHHME JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHUBOTO OyIyIlIero;

OTBETCTBEHHOE OTHOIIEHNE K CBOMM POAUTENSIM, CO3AHHIO CEMBH Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CeMEeHHOH KH3HU B COOTBETCTBUH
¢ TpaauuusMu Hapoaos Poccun;

4) 3cTeTUYECKOr0 BOCIUTAHUA:

3CTETUYECKOEC OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY 6bITa, HAaYYHOI'0 U TEXHUYECKOTO TBOPUYECTBA, CIIOpTa, Tpyada, OGLL[BCTBCHH])IX OTHOmeHMﬁ;

MIOHMMAaHHUE SMOIOHAIFHOTO BO3IEHCTBHS )KUBOI MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKCHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IIPOSABIIATH Ka4€CTBa TBOp‘IeCKOﬁ JIMYHOCTH,

5) pu3nyeckoro BocnuTAHUsA, GOPMHUPOBAHUS KYJbTYPhI 310POBbSI H SMOLMOHAJIBLHOI0 0/1arONOyYHs:

MOHMMaHUE ¥ pealn3allis 340pOBOr0 M Oe30macHOro obpasza XH3HU (3M0pOBOE MHTaHUE, COONIOAEHHE THIHEHWYECKHX IPaBWII W HOPM,
cOaJIlaHCHPOBAHHBI PEKUM 3aHATHH M OTAbIXa, perysspHas (u3uvecKas aKTHBHOCTb), OCPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DM3HIECKOMY H IICHXHUYECKOMY 310POBBIO;

INOHUMAaHUE LEHHOCTU NpPaBUJI MHAWBUAYAJIBHOTO W KOJUIEKTUBHOI'O 66301’13CHOF0 INNOBEJACHUA B CUTYyalUAX, YIrpOXKaroLIUX 310POBBIO U KU3HHU
JTIOIEH;

0CO3HaHHUE MOCIIECTBUI U HEMPUATHS BPEIHBIX NPUBbIUEK (YIOTPEOICHHS alKOroJis, HAPKOTUKOB, KYpeHHUs);

6) TPyAOBOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYIy, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYNOoIIo0He;

TOTOBHOCTh K AKTHBHOW MAESATENbHOCTH TEXHOJIOTMYECKOH M COLHMATbHON HANpaBIEHHOCTH, CHOCOOHOCTh HHHUIMHPOBATh, IIaHUPOBATH H
CaMOCTOSTENBHO BBIIOIHATh TAKyIO JCATEILHOCTD;

MHTEpEC K pa3iIn4HbIM chepam npodecCHOHANBHON JIeATeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH BHIOOp Oyayiuei npodeccun U peatn3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TIAHEI,

TOTOBHOCTh U CIIOCOOHOCTB K 00pa30BaHHIO 1 CAaMOOOPA30BaHUIO Ha MPOTSHKEHUH BCEH KHU3HU,



7) 3K0JIOTHYECKOI0 BOCTIHTAHMS:

9KOJIOTHYECKH 1[eJIECO00pa3HOe OTHOLIEHHUE K IPUPOJE KaK HCTOYHUKY JKH3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIICHHUE YPOBHS HKOJOTHYECKON KYJIBTYpHI: NPHOOPETEHHE OIBITa IUIAHUPOBAHMS ITOCTYIKOB M OLEHKM MX BO3MOXKHBIX ITOCIEACTBHHN JUIS
OKpPYXaloIlEeH cpeabl;

OCO3HAHHME ITI00AIBFHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeM U IyTel HX peleHus;

CIOCOOHOCTh HCIHONIB30BaTh MPUOOpeTaeMble NPU U3y4EeHUH OMOJOTHM 3HAHUS M YMEHMS IPH PElIeHHH MpoOJieM, CBA3aHHBIX C pallHOHANbHBIM
MIPUPOJIOTIONB30BaHNeM (COOMIOAEHNE TIPaBMII TOBEACHMS B IIPUPOJE, HANpPABICHHBIX Ha COXPaHEHHE PAaBHOBECHS B DKOCHCTEMaX, OXpaHy BHJOB,
IKocucTeM, bnocdepsl);

aKTHBHOE HENpHTHE AeHCTBUH, MPHHOCSIIMX BPeA OKPYXAIOIIEH MPUPOAHOI cpeae, yMeHne MPOrHO3UPOBaTh HEOIArOoNpHATHBIE SKOJIOTHUECKHE
TIOCJIe/ICTBYS IIPEIIPHHIMAEMBIX ICHCTBHI U MPEAOTBPAIIATh HX;

HaJIM4YMe Pa3BUTOTO SKOJOTUUECKOTO MBIIITIEHHS, KOJOTHYECKON KyIbTYphl, ONBITA AESITENILHOCTH SKOJOTMYECKOH HAmpaBIEHHOCTH, YMEHHS
PYKOBOJCTBOBATECSI MMH B IIO3HABaTEJIbHOH, KOMMYHHKAaTHBHOH M COIMAIBHOH IPaKTHKE, TOTOBHOCTH K YYacTHIO B IIPAKTHYECKOH AESITENFHOCTH
9KOJIOTHYECKON HANpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BMTHS HAyKHM M OOLIECTBEHHOMN NMpPAKTHKH, OCHOBAaHHOTO Ha
Janore KyJabTyp, CIIOCOOCTBYIONIETO OCO3HAHHIO CBOETO MECTA B MOJIHUKYIETYPHOM MHPE;

COBEPIICHCTBOBAHHE S3BIKOBOI N YNTATEIBCKOH KYIbTYPHI KaK CPEACTBA B3aUMOACHCTBUS MEXK/TY JTIOIBMH U TO3HAHUS MUPA;

NOHUMaHHUE CreHU(UKY OHONOTMH KaK HayKH, OCO3HAHHUS e€ posu B GOPMHUPOBAHUH PALMOHAIBHOTO HAYYHOTO MBILUICHHUS, CO3AaHUH LIETIOCTHOTO
TIPE/ICTABIICHUS 00 OKPYXKAIOIIEM MHpPE KaK O €JMHCTBE IPUPOJIBI, YeJIOBEKa U OOLIECTBA, B IIO3HAHUU IPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHH! 1podieM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS,;

yOSKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUIS COBPEMEHHOH IMBIIIM3ALMM: OOECIEeYeHHsT HOBOTO YPOBHS Pa3BUTHS MEAWIMHBI, CO3IaHHE
MEPCIICKTUBHBIX OMOTEXHOJNOTHH, CIIOCOOHBIX peMaTh PEeCypCHbIe MpOOIEMBI DPa3BUTHS UEIOBEUECTBA, IOHCKA IIyTed BHIXOAAa M3 TIIOOAIBHBIX
9KOJIOTHYECKUX MpoOeM U obecnedeHus epexoaa K yCTOWYNBOMY Pa3BUTHIO, PAllMOHAJIBHOMY HCIIOJIB30BAHHUIO NPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTaHJapPTOB )KU3HH;

3aUHTEPECOBAHHOCTh B MONYyYEHHH OMOJOTMYECKUX 3HAHUHM B ILENSIX IOBBIIIEHUS OOIMIEH KyIbTyphl, €CTECTBEHHO-HAyYHOH I'DaMOTHOCTH, Kak
COCTaBHOM 4acTH (QyHKIMOHAILHOW TPaMOTHOCTH 00y4aromuxcst, popMHUPYEMOi U H3ydeHHH OHOJIOTHY;

MOHMMAaHHUE CYIIHOCTU METOAOB ITO3HAHUS, UCIIONIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIOJIB30BaTh MOJTydaeMble 3HAHUS [UIS aHAIIM3a
U OOBSICHEHUS SIBIICHUI OKPY)KAIOIIEro MUPa M MPOUCXOAAIINX B HEM H3MEHEHUIl, yMEHHE AeaTh 000CHOBaHHbIE 3AKIIOYEHHS HA OCHOBE HayYHBIX (DaKTOB
1 UMEIOIIUXCSI JAHHBIX C IEIbIO MOIyYEeHHs JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITEIEHO HCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS [UTS PELIEHHs IPOOJIEM B peabHBIX JKH3HEHHBIX CUTYaLUsIX;

OCO3HAaHHE NIEHHOCTH HAyYHOH JEATeIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO M HCCIENOBATENbCKYIO AEATEIBHOCTh MHANBUAYAIbHO U B
rpymmne;

TOTOBHOCTb M CIOCOOHOCTh K HENPEephIBHOMY O0pa30BaHHMIO M CaMOOOpPa30BaHWIO, K AKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMH MO OHMOJIOTHH B
COOTBETCTBUH C XU3HEHHBIMHU TOTPEOHOCTAMI.

METANIPEJMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3ysbTaThl OCBOGHUs YydueOHoro mnpeaMera «buosnorus» BKIIOYAKOT: 3HAYMMBIE IS (OPMHPOBAHHS MHPOBO33PEHUS
o0ydaronmxcss MEKAUCIUILIMHAPHEIE (MEXIIPeIMeTHbIe) OOIeHaydHbIe MOHATHS, OTPAKAlONIWe IEOCTHOCTh HAYYHOM KapTHHBI MHpa M CIENU(HUKY
METOJIOB MO3HAHUS, HCIOIBb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHHE, MPOILECC, CHCTEeMa, HAydHHIH (akT, MPUHINUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIe0BaHNe, HAOMOAeHHEe, H3MEPEHHE, SKCIIEPUMEHT U JIpYyrue); yHUBEpcallbHble yaeOHble NeiCcTBU (TI03HaBaTeIbHEIE,
KOMMYHHKATHBHBIE, PETYISATHBHBIE), obecnednBaromme (GopmupoBaHue (GyHKIHOHAIFHOH T'PaMOTHOCTH W COLMANBGHON KOMIETEHIIMH OO0yJaloIIuXCs;
CIOCOOHOCTh O0YYAaIOIIMXCSI UCIIONBb30BaTh OCBOCHHBIE MEXIHCIHUIUIMHAPHBIE, MHPOBO33pDEHUECKHE 3HAHUS W YHUBEpCalbHbIC ydeOHBIE NEHCTBHS B
M03HaBaTEIbHON U COIIMATIbHON IPAaKTUKE.

B pesynpraTe mM3ydeHus OMOJOTMHM Ha ypOBHE CpeiHero ooOmiero obpasoBaHus y oOydaromierocst OyayT cdopmupoBaHBI HMO3HAaBaTENbHbBIC
YHUBepcanbHble ydeOHbIe HeHCTBHS, KOMMYHUKAaTHBHBIC YHHBEPCAJIbHBIC Y4eOHBIE NEHCTBHS, PETYIATHBHBIC YHHBEpCAIbHBIE ydeOHBIE HEHCTBUSA,
COBMECTHAs JIeSTENbHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHSI IIPOTPaMMBI CPEIHEr0 001Iero 00pa3o0BaHus JOIKHBI OTPaXKaTh:

OBJjaieHNe YHUBEPCAILHBIMH y4eOHBIMH NMO3HABATEbHBIMH JeCTBUSMU:

1)6a30Bble JoruyecKue AeicTBUs:

CaMOCTOSITENFHO (POPMYITHPOBATH U AKTYAIH3UPOBATH MPOOJIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHHM 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHHs (aHaIn3a, CHHTE3a, CPAaBHEHUsI, KilacCu(HKaIuy, 00001IeH s), PACKPBIBATD
CMBICIT OMOOTHYECKUX ITOHATHH (BBIIEIATH HX XapaKTepHbIe MPU3HAKH, YCTAaHABINBATh CBS3H C IPYTHMH HOHATHIMH);

OMpeNeNATh LeNu AesSTeIbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUHM UX AOCTHIKEHHS, COOTHOCUTH PE3YJIbTAaThl JEATEILHOCTH C MOCTABIECHHBIMU
LETSIMU;

HCTIONB30BATh OMOJIOTHYECKNE TOHITHUS ISt OOBSICHEHHS (PAaKTOB U SIBICHHI KHBOH IIPHPOJIBL;

CTPOUTEH JIOTHUECKHE PACCYKICHUS (MHAYKTUBHBIC, e IyKTUBHBIE, I10 aHAJIOTUH), BBIABIATE 3aKOHOMEPHOCTH U IIPOTUBOPEUNS B pacCMaTpPUBae MbIX
SIBIEHUSX, (JOPMYITHPOBATH BEIBOJIBI M 3aKIIFOUCHUS;

INPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA AJS MPEACTAaBICHHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHHH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTax, a
TaKOKe MIPOTUBOPEYUH Pa3HOTO POJIA, BEISIBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTsIBaTh IIaH PEIISHUS TPOOJIEMBI C yIETOM aHANIN3a UMEIOIINXCS MaTEPHANBHBIX U HEMaTepHallbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3yIbTATOB LIEIIM, OLCHUBATh PUCKU NTOCICICTBUN JCSATEIBHOCTH;

KOOPIWHHUPOBATH U BHIIOIHATH pabOTY B yCIOBUSX PEaTbHOT0, BUPTYAIFHOTO M KOMOMHHPOBAHHOTO B3aHMOACHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIIEHHE NIPU PELICHUHN KH3HEHHBIX IPOOIEM.



2)0a30Bble HccIe0BaTe/IbCKUe JeficTBUSA:

BJaIeTh HaBBIKAMU Y4eOHO-HCCIIEOBATENLCKOH 1 MPOEKTHON JIEATEIbHOCTH, HaBBIKAMHU Pa3pelIeHHs: MPoOiIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY HOMCKY METOJIOB PEIICHHs IPAKTHIECKUX 3a/ad, IPIMEHCHUIO PA3INIHBIX METOIOB IO3HAHMS;

HCTIOIb30BATh PA3IUYHbIE BUIbI ASSITEILHOCTH 110 MOJNyIEHHIO HOBOTO 3HAHMS, €TO MHTEPIPETALNH, IPE0OPa30BaHUIO U MIPUMEHEHHUIO B y4eOHBIX
CHUTYalNsIX, B TOM YUCIIE IIPH CO3AaHUHU YIEOHBIX U COI[HAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUIT MBIIIEHHUS, BIaIeTh HAYIHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU MTOHATUAMU 1 METOAAMU;

CTaBUTH U (POPMYIIUPOBATE COOCTBEHHBIE 331a9l B 00pa30BaTEIbHON JIEITEIPHOCTH M )KU3HEHHBIX CUTYaINsIX;

BBIIBIIITH NIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M AaKTyalH3HpOBaTh 3a/ady, BBIABUTATb THIOTE3y €€ pelleHHs, HAaXOAUTh apryMEeHTBl IS
JI0Ka3aTeNIbCTBA CBOUX YTBEP KICHHUMH, 3a71aBaTh NapaMeTPhl ¥ KPUTEPUH PEILICHUS;

aHAIN3UPOBATh IIOJMyYEHHBIC B XOJE€ PELICHHs 3aJadd Pe3yibTaThl, KPUTHUECKH OIEHHBATh MX JOCTOBEPHOCTDH, NIPOTHO3MPOBATH M3MEHEHHE B
HOBBIX YCIIOBUSIX;

JTaBaTh OL[EHKY HOBBIM CHTYallUsIM, OIIEHUBATh IPHOOPETEHHBII OITBIT;

OCYIIECTBIIATH IeJICHANIPABICHHBII MOUCK MepeHoCca CPEACTB U CIOCO00B AeHCTBHSA B MTPO(ECCHOHANBHYIO CPELy;

YMeTb IIepEHOCHUTH 3HAHUS B TI03HABATEIHHYIO M IIPAKTHYECKYIO 00JIACTH KU3HEACSATENFHOCTH;

YMETb HHTETPHPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0acTei;

BBIZIBUTaTh HOBBIE HJIEH, NTPpe/yIaraTh OPUTHHAIBHBIE TIOAXO0/bI M PEIICHNs], CTAaBUTh IPOOJIEMBI 1 3a/1adH, TOITYCKAIOIINE allbTepPHATHBHBIC PEIICHHU .

3) pabora ¢ uHpopmanmeii:

OPHEHTUPOBATHCS B PA3IUUHBIX HCTOUYHUKAX HH(OpMaIH (TeKCTe yIeOHOro MocoO s, HayYHO-IIOMYIIPHON JIUTEpaType, OMOIOTUUECKUX CIOBAPSIX
U CIIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaNn3UpoBaTh MHGOPMAIMIO PA3INYHBIX BHIOB M (GOPM NPEACTaBICHHS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTE;

(opMyIMpOBaTh 3arPOCHl U MIPUMEHSTh Pa3INYHbIe METOMBI IIPU MOUCKE U 0TOOpe OMoornIecKoil HHPOPMaINK, HEOOXO0IUMON ISl BHITIOJHEHHS
y4eOHBIX 3a1a4;

IIpUOOpeTaTh OIBIT MCHOJB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEpIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIb30BAHUS
Pa3IMYHBIX OMCKOBEIX CHCTEM;

CaMOCTOSITEBHO BBIOMPATh ONTHMAIBHYIO (OPMY MpEICTaBICHHS OHOJOTHYECKOH WHpOpManuu (CXeMbl, TpadUKH, AUATPAMMBI, TaOJHIEL,
PHCYHKH U Ipyroe);

HCTIONB30BAaTh HAYYHBIM SI3BIK B KadeCTBE CPEACTBa IpH pabore c Ouonormueckoid MHGOpManuen: NMPUMEHATh XUMHUECKHe, (U3MUecKue u
MaTeMaTH4YeCKHe 3HAaKH W CHMBOJIEL, (OpMyIbl, abOpeBHaTypy, HOMEHKIATYpY, HCIOJIB30BaTh W HPEoOpa3oBHIBAThH 3HAKOBO-CHMBOJMYECKHE CPEICTBA
HAarJISIHOCTH;

BJIaJIeTh HABBIKAMH paclO3HABaHMs U 3aIIUTHI HHpOpMaIn, NHGOPMAIIMOHHOH 6€3011aCHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCATbLHBIMH KOMMYHHKATUBHBIMH JeifiCTBUSIMHU:

1)o01menne:

OCYIIECTBIIATh KOMMYHHUKAIMM BO BCeX cepax >KM3HM, aKTHBHO y4YacTBOBATh B JMAJIOTe WIJIM JUCKYCCHH IO CYIIECTBY OOCY)KAaeMOW TEeMBI
(yMeHHe 3aJaBaTh BOIPOCHI, BBICKAa3bIBATH CYXCHUS OTHOCHTEIHHO BBIIONHEHHS Mpe/ularaéMoil 3aJadd, YYUTHIBAaTh MHTEPECHl U COIJIACOBAHHOCTD
MO3UIMI JPYTUX YYACTHUKOB JANAJIOTa WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeACTBA OOIICHHUS, MOHMMATh 3HAUCHHE COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHKHOBEHUS KOH(DIMKTHBIX
CHUTYyaIHil, yMETh CMST4aTh KOH(IMKTHI U BECTH NEPErOBOPHI;

BJIAI€Th PA3IMYHBIMH CIIOCOOaMH OOIIECHMS M B3aMMOAEHCTBHSA, IOHUMATh HAMEPEHHs OPYTHX JIIOJEH, MPOSBIATh yBAXKUTEIGHOE OTHONIEHUE K
co0eceIHUKY U B KOPPEKTHOU popMe POpMyTHPOBATH CBOW BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2)coBMecTHasl AesITeTbHOCTD:

MOHMMATh M WCIOJB30BaTh NMPEUMYLIECTBA KOMAaHAHONW M WHIMBUAYalbHOH PabOTHI MU pEeNIeHHH OWONOTHYEeCKOH MpoliemMbl, 000CHOBHIBATH
HEOOXOJMMOCTh TIPIMEHEHHS TPYIIIOBBIX (JOPM B3aMMOAEHCTBHS IPH PEICHNH yIeOHO! 3a1atuH;

BBIOMPATh TEMATHKY U METO/IbI COBMECTHBIX JEUCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUIEKTUBA;

MIPUHAMATH IETH COBMECTHOH AEATEeNbHOCTH, OPTaHU30BBIBATH M KOOPIMHUPOBATH JEHCTBUS IO €€ JOCTW)KEHHIO: COCTABIATH IUIAH JEHCTBUH,
pacnpenensTh poJi ¢ y4TOM MHEHHI y4aCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4ECTBO CBOETO BKJIA/J(a U K&)KIOT0 y4aCTHHKA KOMAH/Ibl B OOIIHNIA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Mpe/UIaraTb HOBBIE IIPOEKTHI, OIIEHUBATh HJEH C ITO3HUIIH HOBH3HBI, OPUTHHAIBHOCTH, TPAKTHIECKOI 3HAUNMOCTH;

OCYLICCTBJIATH ITIO3UTUBHOE CTPATEIMYECKOE ITOBEACHUE B PA3JIMYHBIX CUTYALUAX, IPOSABIIATEL TBOPUECTBO U 13006pa>1<e}me, OBITh WHUIUATUBHBIM.

OBJjaieHNe YHUBEPCAILHBIMH PeryJIITHBHBIMH JefiCTBUSIMU:

1)camoopranuzanus:

HCTIONB30BaTh OMOJIOTMYECKNE 3HAHUS IS BBIIBJICHNUS IIPOOJIEM M UX PELIeHHs B )XU3HEHHBIX U YIE€OHBIX CUTYaIHAX;

Bb[6l/lpaT]> Ha OCHOBE OMOJIOTMYECKHX 3HAHMH LEJICBBIC W CMBICJIOBBIE YCTAaHOBKH B CBOHUX ﬂeﬁCTBHﬂX U MIOCTYNKaxX IO OTHOWICHHUIO K JKMBOM
HPHPOJE, CBOEMY 370POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIFHO OCYIIECTBIIATH ITO3HABATENBHYIO JEATEIHHOCTD, BBIIBISTH IPOOJTEMBI, CTaBUTh W (DOPMyTHpOBaTH COOCTBEHHBIE 3aladyd B
06pa303aTean0f/i ACATECIIBHOCTU U )KU3HEHHBIX CUTYaAlUAX,

CaMOCTOSITEIFHO COCTABIIATH IUIaH PEIISHNUS IPOOIEMBI ¢ YIETOM NMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U NMPEATIOYTEHUIH;

J1aBaTh OLEHKY HOBBIM CUTYALlUSIM;

pacmmpsATh paMKH ya4eOHOTO TIpeIMeTa Ha OCHOBE JIMIHBIX IPEIIOUTCHHIH;

JIeNIaTh OCO3HAHHBII BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATH NIPUOOPETEHHBIH OIIBIT;

croco0CcTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO MINPOKOH SPYAUIIMH B Pa3HBIX 00JIACTAX 3HAHUI, HOCTOSIHHO MOBBIMIATE CBOH 00pa30BaTENILHEIN H
KYJIbTYPHBIH yPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB LEISIM;



BJIaJeTh HABBIKAMM MO3HABATENbHON pedIeKkCHM Kak OCO3HAHMS COBEPILIAEMbIX NEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX PE3yNbTATOB U
OCHOBaHUH, HCIIOJIB30BATH IPUEMBI Pe(IICKCHH U1t OLIGHKH CUTYallH, BBIOOpa BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMECHHO IIPUHUMATh PELICHUS 110 UX CHIKCHUIO;
MIPUHAMATh MOTHBBI M apTyMEHTHI APYTUX IPH aHAIIU3€ Pe3yIbTaTOB ASSITENbHOCTH;
3)npunsaTHe ceds U JPYTUX:
MIPUHUMAThH ce0sl, TOHUMasi CBOU HEIOCTATKH U JOCTOUHCTBA;
IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIN3E PE3yIbTaTOB AEATECIbHOCTY;
MIPU3HaBaTh CBOE MPABO M MPABO APYTUX Ha OIIUOKHY;
pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP C MO3UIIMH APYTOrO YEIOBEKa.
NPEJMETHBIE PE3YJIBTATBI

IIpenmeTHBIE pe3ynbTaThl OCBOEHHS COJEp)kKaHUS ydeOHOro mpeamera «buomorusy Ha yriyOn€HHOM ypOBHE OPHUEHTHPOBAaHBI Ha oOecleueHHe
npodmisHOTrO 00yUeHns obydaromuxcst Ouosornu. OHHM BKIIIOYAIOT: crenuduieckue Ui OMOJIOTUH HaydHBIC 3HAHHUS, YMEHHS M CIIOCOOBI NEHCTBUH IO
OCBOEHHMIO, HHTEPIIPETALMH U IIPe0OPa30BaHUIO 3HAHUHM, BUBI AATEIBHOCTH MO MOTYyYEHHIO HOBBIX 3HAHUH M MX NPHUMEHEHMIO B PA3IMYHBIX y4eOHBIX, a
TaKOKe B peaTbHBIX )KU3HEHHBIX cUTyauusx. [IpenqmeTHbIe pe3ynbTaThl MPeACTaBISHbI 10 TOAaM U3y4eHHUS.

[IpenmeTHEIe pe3ynbTaThl OCBOSHHS yaeOHOTO npenmeTa «buonorus» B 10 knacce NOIKHBI OTPaXaTh:

c(OpMHUPOBAHHOCT 3HAHMIT O MECTE M POJIM OHOJIOTHH B CHCTEME €CTECTBCHHBIX HAyK, B (JOPMUPOBAHMH €CTECTBEHHO-HAYYHOHW KapTHHBI MHUpa, B
TIO3HAaHUH 3aKOHOB IPHPOABI M PENICHHH IPOOJIeM PalfoOHANIBFHOTO MPUPOJOIIONL30BaHMUS, O BKIaJe POCCHHCKHX M 3apyOeXHBIX YYEHBIX B pa3BHTHE
OHOJIOTHH;

BJIaJICHUE CHCTEMOIl OMOJIOTMYECKMX 3HAaHHH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAlONIHe OMOJOTMYECKHE TEPMHHBI M NOHATHS (KH3HB, KIIETKA,
OpraHM3M, MeTab0oIN3M, TOMEOCTa3, CaMOPETyIIIINS, CAMOBOCIIPOU3BEICHIE, HACTIEICTBEHHOCT, H3MEHUNBOCTD, POCT U PAa3BUTHE), ONOTOTHIECKHE TEOPUI
(xerounas Teopus T. [lIBanna, M. llneiinena, P. Bupxosa, xpomocomHas Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pasuss W IPOUCXOKACHHS KYIBTYPHBIX DACTeHHil), 3aKOHBI (eqMHOOOpa3us IMOTOMKOB IIEPBOTO IOKOJEHHMs, pACIICIUICHHs, YHUCTOTHI TaMeT,
HE3aBHCUMOTO HacienoBaHus . MeHemst, TOMONIOTHYeCKUX PSAIOB B HAacleICTBeHHOH m3MeHunBocTH H. U. BaBnioBa), mpuHIMITE (KOMIIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIAMH HAYYHOTO ITO3HAHMUS, NCIIOJIb3YEMBIX B OMOJIOTHUECKUX HCCIIEIOBAHUAX )KUBBIX 00BEKTOB (ONHMCaHUE, U3MEPEHHE,
HaOJIr0IeHNE, SKCIIEPIMEHT);

YMEHHE BBIIEINATh CYIIECTBEHHbIC IPH3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U 3YKApUOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHH3MOB, B TOM
gyucne OakTepuil, rpuOOB, pacTeHMil, XKMBOTHBIX U YEJIOBEKAa, CTPOCHHS OPTaHOB M CHUCTEM OPraHOB PACTEHMH, >KHBOTHBIX, YEJIOBEKa, IIPOLECCOB
KHU3HENIEATENIbHOCTH, MPOTEKAIONIMX B OpraHM3Max pacTeHUH, JKMBOTHBIX M UYEJIOBEKa, OMOJOTMYECKHX IIPOIIECCOB: OOMEHa BEUIeCTB (METaboIHM3M),
NIpeBpaLICHHs SHEPrHu, OpOXKEHHs, aBTOTPO(HOr0 M TeTepOTPO(GHOr0 THIOB IHTAaHHSA, (OTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Melo3a, raMeToreHesa,
IMOpHOTeHe3a, HOCTIMOPHOHAIBHOTO PA3BUTHUS, PA3MHOKECHUSI, HHANBHIYAJIbHOTO PAa3BUTHUsI OPraHN3Ma (OHTOT€HEe3a), B3aUMOACIHCTBHS T€HOB, TeTePO3HCca,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABINBATH B3aHMOCBSI3H MEX/y OPTaHOWAAMH KIETKH U UX (QYHKIHAMH, CTPOCHHEM KIIETOK Pa3HBIX TKaHEH U UX (QYHKIHAME, MEXIY
OpraHaMM ¥ CHCTEMaMH OPraHOB Y PacTeHWH, )KUBOTHBIX M 4eJOBEKa M WX (YHKUIUSIMH, MEXKAY CHCTEMaMH OPraHOB M MX (YHKLUSIMH, MEXIY dTarnaMu
oOMeHa BEIIEeCTB, dTANaMH KJIETOYHOTO IMKJIA W XM3HEHHBIX LUKJIOB OPraHU3MOB, 3TallaMH >MOPHOHAIBHOTO PAa3BUTHUS, TCHOTHIIOM M (heHoTHIOM,
(eHoTHITOM M (paKTOpaMHu Cpezbl OOUTAHUS;

YMEHHUE BBISBISTH OTJINYUTENIBHBIC TPU3HAKHU JKUBBIX CHCTEM, B TOM YHCIIE PACTEHHH, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HUCHONb30BaTh COOTBETCTBYIONINE apTyMEHTHI, OHOIIOTHYIECKYI0 TEPMHUHOJIOTHIO M CUMBOJIHKY JUIS JJOKA3aTeNbCTBA POJICTBA OPTaHM3MOB
Pa3HBIX CHCTEMaTHYECKUX IPYIIIT;

YMEHHE pemnaTb OMONOTHYECKHE 3aJadd, BBIABIATh HMPUIMHHO-CIEACTBEHHBIE CBSI3M MEXY HCCIECAYeMBIMH OMOIOTHYECKHMMH IIPOLECcCaMH U
SIBJICHUSIMH, JIEIaTh BBIBOJIBI U TPOTHO3BI HA OCHOBAHUH TOJTyYEeHHBIX PE3yJIbTaToB;

YMEHHE BHITIOHATH Ta00paTOPHBIE U IPAaKTHYECKHE pabOoThI, COOIOIATh MTPaBHIIA IPH PadoTe ¢ YIEOHBIM U Ta00paTOPHBEIM 000PYIOBaHUEM;

YMEHHE BBIABUTATh THIIOTE3BI, IIPOBEPSATh MX 3KCIHEPUMEHTAIBHBIMU CPEACTBaMH, GOPMYIHPYs LeNb MCCIIeIOBAHUs, aHATU3HPOBATh MOTyYeHHbIE
pe3yIbTaThl U IETaTh BBIBOIBI,

YMEHHE YJacTBOBaTh B y4eOHO-HCCIIEOBATENLCKOM paboTe 10 OMOJOTHH, SKOJIOTHH M MEIWIMHE, IPOBOAMMOI Ha 0a3e MIKOJBHBIX HAyYHBIX
00I1IeCTB, ¥ MyOJINYHO NPECTABIATh OJTyYCHHBIC Pe3y/IbTaThl HA YYeHUUECKUX KOH(EpeHIHUsIX;

YMEHHE OLICHMBATh ITHYECKHE AaCIEKTHl COBPEMEHHBIX HCCIEJOBaHMII B oOsacTh OMONOTMHM W METUIUHEI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAIIPaBJICHHOE U3MEHEHHE T'eHOMA U CO3JaHUe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIH BBIOOp Oymaymiedl mpodecCHOHAIBPHOM AEATENFHOCTH B O0JAcTH OHMOJOTWH, MEAWIHMHBI, OMOTEXHOJIOTHH,
BETCpHUHAPUHU, CEJILCKOT'O XOSﬂi’ICTBa, HHLLLeBOﬁ IMPOMBIIUICHHOCTH, yl"J'ly6.]'lflTb MMO3HABaTENbHbII UHTEPEC, Hal'[paBJ'[eHHbe/i Ha OCO3HAHHBIN BblGOp
COOTBETCTBYIOMIEH MpodeccHy 1 MPOI0IDKEHNE OMOTOTHUECKOro 00pa30BaHMs B OPraHU3AMMSIX CPEIHETO MPO]eCCHOHATBPHOTO U BHICIIET0 00pa3oBaHusL.

IIpenmeTHEIE pe3ynbTaThl OCBOEHHS yaeOHOTO npenmeTa «buonorus» B 11 knacce NOIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHWI O MecTe M POJM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHHHM COBPEMEHHOIl €CTECTBEHHO-HayYHON
KapTHHBl MHpPA, B MO3HAHUM 3aKOHOB IIPUPOJBI M PEUICHHH SKOJOTHYECKHX IPOOIEM UENIOBEUECTBA, a TAKXKE B PEIIEHHH BOIPOCOB PAlOHAIHEHOTO
HPHPOOTIOIB30BaHMs, U B (JOPMUPOBAHHMHU IIEHHOCTHOTO OTHOLICHMSI K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHHUCKHX M 3apyOeKHBIX y4EHBIX-
OHOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIAACTh CHCTEMOH OHOJIOTMYECKMX 3HAHWH, KOTOpas BKJIIOYAET ONpPEACNeHHS M MOHMMaHHE CYI[HOCTH OCHOBOIOJATAIONINX
OHMOJIOTHYECKNX TEPMUHOB U TOHATHH (BUA, IKOCHCTeMa, Onocdepa), Gronornaeckne Teopruu (IBomoonHas Teopus Y. JlapBuHa, CHHTETHIECKas TEOpUs
sBouonnK), yuaeHus (A. H. CeBeprioBa — o myTsx ¥ HanpaBieHusx 3Boirounn, B.M. BeprHanckoro — o 6uocdepe), 3aKoHbI (TeHEeTHYECKOTo paBHOBecHs J[k.
Xapau u B. BaitnGepra, 3apogsimesoro cxoactsa K. M. bapa), mpaBuna (Muaumyma lO. JInOuxa, 3K0JI0TH4eCKON HMUpaMHIBbl SHEPTUH), THIIOTE3bI
(runoresa «vupa PHK» V. T'unGepta);

YMEHHUE BIafeTh OCHOBHBIMH METOJAMH HAYYHOT'O MO3HAHUS, HCIHOJIb3yeMbIMH B OMOJOTHYECKUX HCCIEIOBAHUIX JKHBBIX 00BEKTOB M 3KOCHCTEM
(onmcanue, n3Mepenue, HabmoAeHne, YIKCIEPUMEHT), CHOCO0AMH BBISIBIICHHS U OLIEHKH aHTPOIIOTSHHBIX H3MCHEHHH B IIPHPOJIE;



YMEHHE BbIJICIATH CYLIECTBCHHbIC IIPU3HAKH: BHJOB, OMOTCOLIEHO30B, 3KOCHCTEM U OHOC(Eephl, CTAOMIM3NPYIOLIEro, ABMKYIIETO U Pa3phlBalOIIEro
€CTECTBEHHOTO O0TOOpa, AJUIONATPUYECKOTO M CHMIATPUYECKOTO BHIOOOPA30BaHMS, BIMSHHUA ABIKYIIMX CHJ SBOJIIOLMM Ha TeHO(OHX IOMYJISALUH,
MIPUCTIOCOOIEHHOCTH OPTaHN3MOB K CpeJie OOMTaHHs, YepeJOBaHMUS HAIIPaBJICHUH 3BOJIIONUH, KPYTOBOPOTa BEIIECTB U ITOTOKA SHEPTHU B IKOCHCTEMAX;

YMEHHE YCTaHaBIUBATh B3aHMOCBSI3H MEXY NPOLIECCAMH BOJIIOLIMH, IBIKYIIUMH CHJIAMH aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3JIMYHbIX SKOCHCTEM
U TIPUCTIOCOOICHUSIMU K HIM OPTaHU3MOB;

YMCHHUE BBIABIATH OTJIMYMTENBHBIC NPU3HAKH KUBBIX CHUCTEM, NMPHUCIOCOOJIEHHOCTh BHAOB K Cpele OOMTAaHMS, aDMOTHYECKMX U OMOTHYECKHX
KOMIIOHEHTOB YKOCHCTEM, B3aHMOCBsI3el OpraHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX H3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apIyMEHTbI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUISL JIOKa3aTeNbCTBA POJCTBA OPraHM3MOB
Pa3HBIX CUCTEMAaTHYECKUX TPYII, B3aUMOCBA3U OPTaHU3MOB U Cpe/lbl OOUTAHMUS, CIMHCTBA YEIOBEYECKUX Pac, HEOOXOIMMOCTH COXPaHEHHS MHOT000pasHsl
BHUJIOB M 9KOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS IIPHPOABI M YEJIOBEUCSCTRA;

YMCHHE pellaTth OHOJIOTMYECKHE 3a/1auM, BBIABIATH IPUYMHHO-CICACTBEHHbBIC CBS3M MEXIY HCCIECIYEMbIMH OHOJIOTHYECKMMHM IPOLECCAMH U
SIBTIGHHUSIMH, JIeIaTh BEIBOJIBI M IIPOTHO3BI HA OCHOBAHMH MOTyIEHHBIX PE3yJIbTaToB;

YMEHHE BBINOJHATD Ta00paTOPHBIE U MPAaKTHYECKHEe paboThl, COOMIOAATh IPAaBUIIA IPH PadOTe ¢ Y4eOHBIM U Ja00paTOPHBIM 000PYLOBaHUEM;

YMEHHE BBIIBHTAaTh TUIIOTE3BI, IPOBEPSATH MX AKCIEPHMEHTAILHBIMHI CPENCTBAMHU, (OPMYIHpPYS IIeTb MCCIESIOBAHNs, aHAIH3UPOBATh IIOJTyIeHHEIE
pE3yJIbTaThl M JeNaTh BBIBOJBIYMEHHE Y4aCTBOBAaTh B y4eOHO-HCCICIOBATENLCKONH paboTe MO OMONOTHH, SKOJOTHH M MEIHUILMHE, NPOBOAUMON Ha 0ase
IIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ IMyOINYHO NPEACTaBIATh MOTyUeHHBIE Pe3yIbTaThl Ha YICHNIECKUX KOH(PEPEHINIX;

YMEHHE OICHUBATh THIIOTE3Bl M TEOPHU O HMPOUCXOXKACHHM JKU3HH, YeJIOBEKa M YEIOBEYECKHX pac, O NpHUYMHAX, MOCIEACTBHSAX M crocobax
MPEeIOTBPAICHUs TTI00aTBHBIX U3MEHEHHI B Onochepe;

YMEHHE OCYLIECTBISITH OCO3HAHHBIH BHIOOp Oymymiel mpoecCHOHAIBHON AESTENFHOCTH B 00JIaCTH OMOJIOTUH, 3KOJIOTUH, IPHPOAOIIOIb30BaHMS,
MEIUIUHBI, OHOTEXHOJOTHMH, ICHXOJIOTHH, BETEPHHAPHH, CEIBCKOTO XO35HCTBA, MMIIEBON IPOMBIIUICHHOCTH, YIIyONsTh IO3HABaTENIbHBII HHTEpEC,
HaNpaBJICHHBIII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH NpOoQeccHd W MpOJODKEHHE OHOJIOTMYECKOro OOpa3oBaHUs B OpPraHHU3AIMAX CPETHErO
Mpo¢eCCHOHATBHOTO U BBICILIETO 00pa30BaHuUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosanyecTBouyacon DJIeKTPOHHbIE
/i HauMeHoBANNEPa3NETOB U TEMUPOrPaMME! Bcero Kontponbsnsiepadorsl  IIpakTudecknepadoTnl (tnppossie)
o0pa3oBaTeabHbIEpeCypChI
1 BuonornskakHayka 1
2 JKuBble CUCTEMBI M UX U3yUEHUE 2
3 Buonorusikinetku 2 0.5
4 XuMuuecKasopraHu3ausaKIeTKU 10 1
5 Crpoenue U QyHKUMHKIETKA 8 2
6 OOMEH BEIECTB U IMPEBPAIICHUAEC YHEPTHH B KJICTKE 9 1
7 Hacnencteennas nHpopmanus u peaau3anus e€ B KICTKE 9 0.5
8 JKU3HEHHBIAIMKIIKIIETKA 6 1
9 CrtpoeHrne U QyHKIIUHOPTAaHH3MOB 17 15
10 PasMmHOXeHHE U pa3BUTHEOPTaHU3MOB 8 15
11 I'eHeTHKa — HayKa O HACJIEICTBEHHOCTH H U3MEHIYNBOCTH OPTaHU3MOB 2 0.5
12 3aKOHOMEPHOCTHHACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYHBOCTH 6 1
14 I'eHeTukauyenoBeka 3 0.5
15 CeneknusopraHu3MoB 4 1
16 BHOTEXHOIOTHS ¥ CHHTETUYECKAIOHOIOT HsT 4
17 PesepBHOEBpEMS 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13




11 KJIACC

N KosnuecTBouacos DJIeKTPOHHbIE
HaumeHnoBaHnepa3aegoB H TEeMIPOIPaAMMBI (uudposnie)
n/n Bcero Kontpoasusiepadorsl | IlpakTudecknepadoThl
o0pa3oBaTeIbHBIEPECYPCHI
1 3apoykIeHNe U pa3BUTHE IBOIIOIMOHHBIX MIPEICTaBICHUN B ONOJIOTHH 4
2 MuKkposBOIIOIHS U €€pe3yIbTaThI 14 2
3 Maxpo3BoronHs U e€pe3yIbTaThl 6
4 IIpouncxosxaeHne u pa3BUTHE KU3HU HA 3eMiIe 15 15
5 IIpoucxoxaeHneuenoBeKka — aHTPOIOTreHe3 10 1
6 DKOJIOTHsA — HayKa O B3aMMOOTHOIICHHAX ?praHnvaOB u 3 05
HaJIOPTaHN3MEHHBIX CHCTEM C OKpY’Kafolen cpenon
7 OpraHusMbl U CpeaoOouTaHus 9 15
8 DKOJOTHUABUAOB U MO IISIIUHA 9 0.5
9 DKOJIOTHACOOOIIECTB. DKOJIOTHYECKUECUCTEMBI 12 0.5
10 Buocdepa — rmobampHasIKOCHCTEMA 6
11 YenoBek u OKpyxaromasicpea 6
12 PesepBHOEBpEeMs 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne KoanuyecTBouacoB

n/ Temaypoxa Bcer Jarauzyden JJeKTpoHHbIeNU(ppoBBIEOGpa3OBaTEIbHBIE
KonTpoabHbiepad [pakTuyeckuepad

I o s pecypchl
OThI OThI

1 Bronorns kak KOMIUIEKCHasI HAyKa 1 KaK 4acTh 1
COBPEMEHHOT'O 00IIIeCTBa

2 JKuBble cCTEMBI U X CBOMCTBA 1

3 Y poBHEBasIOpraHU3aNMKUBBIXCHCTEM 1

4 Hcropust OTKPHITHS ¥ U3Yy4YEHUSI KIETKH. 1
Krnetounasteopus
Mertonbl MOJEKYIIPHON U KIETOYHON
6nonoruu. [IpakTrdeckas pabdora «M3yuenne

5 METO/IOB KJIETOYHOW ONOTIOTHH 1 05
(xpomarorpadus, >1eKTpodopes, '
muddepeHunansHoe HEHTPUBYTHPOBAHUE,

TILIP)»

6 XUMHUECKUIICOCTABKIICTKH 1

7 MuHepanbHbIe BEIECTBA KICTKH, HX 1
Guonornieckast poib
OpraHuyeckre BEeLIeCTBa KIETKH — OeJIKH.

8 JlabopatopHas padoTta «OOHapyKeHHE OEIKOB C 1 0.5
MOMOIIIBIO KaUeCTBEHHBIX PEAKIIUI»

9 CpoiicTBa, KITaccUPUKAIHSI U QYHKIIUH OSITKOB 1

10 OpraHn4ecKHeBeeCTBAKICTKH — YTIICBOIBI 1

11 Oprann4ecKreBeIeCTBAKIETKH — JIUITHIBI 1
Hyxneunossie kucnotel. ITHK u PHK.

12 JlabopatopHast padoTa «VccnenoBanue 1 05
HYKJICHHOBBIX KHCIIOT, BBIJICJIEHHBIX U3 KIETOK '
Pa3JIMYHBIX OPraHU3MOB

13 Crpoenue u ¢pynkuun ATO. Ipyrue 1
Hykneosunrpudocdarsr (HTD)

14 CexsenupoBanue JJHK. MeToibl reHOMUKH, 1
TPaHCKPUIITOMHKH, TIPOTEOMUKHU




15

MeToapICTpYKTypHOHOHOIOTHHI

16

THUOBIKIETOK. HpOKapI/IOTI/I"IeCKaHKHeTKa

17

18

19

20

CrpoeHne 3yKapHOTHIECKOH KIICTKH.
IIpaxTrdeckas paborta «/3ydeHne cBOMCTB
KJICTOYHOH MeMOpaHbI»

HOBerHOCTHLIﬁaHHapaTKJ'IeTKH

OnHOMEMOpaHHBIC OPTaHOUBI KIICTKH.
IpakTryeckas padora «3yueHne ABIKCHHS
[IUTOILIA3MBI B PACTUTEIIBHBIX KICTKAX)

[ToryaBTOHOMHBIE OPTaHOHUIBI KJICTKH:
MUTOXOHJIPHH, IIacTUIbL. JlabopaTopHas
pabora «/ccnenoBanue mia3mMonusa u
JICTIA3MOJIH3a B PACTUTEIBHBIX KICTKAX

0.5

0.5

0.5

21

HeMeM6paHHH€OpFaHOI/I,E[LIKJ'IGTKI/I

22

Crpoenue u QpyHKIUHUIpA

23

24

25

26
27
28

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTtopHas padota «M3y4uenue
CTPOCHHMS KJICTOK Pa3INIHBIX OPTaHU3MOB)»

AcCCUMWIISIIINS ¥ AUCCUMUIISILIAS — JIBE
CTOpOHBI MeTabonu3Ma. Tl 0OMeHa BEIeCTB.
JlabopatopHas pabota «3y4ueHne
KaTAIUTHYECKO aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMHIA3bl I KaTajasbl)y

DepMEHTAaTUBHBIN XapaKTep peaKkLui
KIIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «/3ydenue pepMEHTaTUBHOTO
pacIIerieHns IIepOKCHa BOJOPOa B
PacTUTENIBHBIX W KUBOTHBIX KJIETKAX)

Benku-akTHBaTOPHI U OEITKU-HHTHONTOPBI
ABTOTPO(HBINTHIIOOMEHABEIIECTB

doTocuHTE3

0.5

0.5

29

XemocunTes. Jlaboparopnas padora
«CpaBHeHHe MpoIeccoB POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Mbl. Bujsl OposkeHus.
JlabopaTopHast padoTa «CpaBHEHHE IIPOIIECCOB




6pO)KCHI/I}I W ObIXaHUA)

AbdpoOHBIE OpraHu3MBbl. JTarbl

31
JHEPreTUIECKOr0 0OMeHa
OHeprust MeMOPaHHOTO TPAIHEHTA IPOTOHOB.

32 Cunre3 AT®: pabora npotoHHoit ATD-

CHHTa3bl

33 PeakiuumaTpu4HOrOCHHTE3a

34 Tpanckpunus — marpuussiiicuate3 PHK

35 Tpaucnsanys u eé3Tarnbl

36 Konuposanue amuHokucnot. Pons pubocom B
6uocuHTe3€ Oenka

37 Opranuzanys reHoMa y MPOKapHoT U 3YKapHoT

38 MonekynsipHble MEXaHU3MBI 3KCIIPECCHH ['C€HOB
y 9yKapuoT
Bupycsl — BHeEKJIETOUHBIE (POPMBI XKU3HHU U

39 obnuratHeie mapa3uTsl. [IpakTrdeckas pabora 0.5
«Co31aHre MOJIENN BUPYCa»

40 BI/IpyCHI:je 3a00JIeBaHMS YEJIOBEKA, JKUBOTHBIX,
pacteHui

41 HanotexHomoruu B OMOJIOTUN ¥ MEIUIIMHE

42 JKM3HEHHBIIIMKIIKIIETKA

43 Martpuunsiicuates JJHK

m Xpomocomsl. JlaboparopHas pabota «3ydeHue 05
XPOMOCOM Ha TOTOBBIX MUKPOIIPEIapaTax»

45 JleneHneKIIeTKH — MHUTO3
Tumel kneTok. KaprokuHes 1 IUTOKHHES.

46 JlabopatopHas padorta «HabnroneHre MUTO3a B 05
KJIeTKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX '
MHUKpPOIIpEnapaTax)»

47 Perynsanuskn3HEHHOTOIUKIIAKIICTOK

48 Opranu3MKaKeIMHOELEN0e

49 Txanu pacrennii. JlaboparopHas pabota 05
«M3ydeHue TkaHell pacTeHUiD» '

50 TkaHu )KUBOTHBIX U uenioBeka. JlabopaTopHast 05

pabota «M3ydeHne TKaHel KUBOTHBIX)»




Opransl. CucteMbl opranoB. JlJaboparopras

51 pabota «/3ydeHune opraHoB IIBETKOBOTO 1 0.5
pacreHus»

52 OnoparenaopraHu3MoB 1

53 JIBrKeHHUEeOpraHU3MOB 1

54 ITuTanneopraHu3zMoB 1

55 [MutaHre TO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapuTenpHas cUCTEMa YeJIOBEKa

56 JIpIXxaHHEOPraHN3MOB 1

57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX M UEJIOBEKA 1

58 TpaHCTIOPTBEIIECTB Y OPraHMU3MOB 1

59 KpoBeHocHast cucTeMa II03BOHOYHBIX 1
JKHBOTHBIX U 4eJIOBEKa

60 Brigenenne y opraHmsmMoB 1

61 3ammTa y OpraHu3MOB 1

62 HNMMmyHHascrcTeMadeioBeKa 1

63 Pa3npakuMocCTh U peryIsius y OpraHu3MoB 1

64 ['yMopanbHas peryysinus U SHIOKpUHHAS 1
CHCTEMa )KUBOTHBIX H YeJIOBEKa

65 DOpMBIPa3MHOKECHUSIOPTraHU3MOB 1

66 ITosoBOEpa3MHOKEHHE 1

67 Meiio3 1
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas pabota 1 05
«V3yyeHune cTpoeHHs NOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIPENapaTax»

69 WHnuBHyanbHOEPa3BUTUEOPTAaHU3MOB — 1
OHTOTeHEe3

20 3akJiajKa OpraHoB M TKaHEH U3 3apO/IbIIIEBBIX 1
JIMCTKOB
Pocrt u paszsutne xuBOTHBIX. JlabopaTopHas

71 pabota «BpIsBIEHHE TPU3HAKOB CXOJICTBA 1 0.5
3apObIIel TTO3BOHOYHBIX HKHBOTHBIX)

72 Pa3mHOXeHHe U pa3BUTHE PACTEHHH. 1 0.5




Jlaboparopnas padota «CTpoeHHE OPTaHOB
Pa3MHOMEHHUSI BBICIINX PACTECHHID»

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTUS I'CHCTUKU

73 1
KaK HayKu
OCHOBHBIE TTOHSTHSI 1 CHMBOJIBI T€HETHKH.
74 JlabopaTopHast paboTa «/lpo3oduia kak 0ObEKT 1 0.5
TEHETHYECKUX HCCIIC0BAHUI»
3aKOHOMEPHOCTH HACJICIOBAHUS IIPU3HAKOB.
MoHornOpuIHOE CKpEIIBaHNUE.
75 [IpakTrgeckaspabora 1 0.5
"H3y4eHnepe3ynbTaTOBMOHOTHOPUAHOTOCKPEIL
MBaHUS y Opo30¢pHib"
76 HuTonornyeckrneoCHOBEIMOHOTHOPHIHOTOCKPE 1
IBAHAS
77 AHanu3upytoleecKkpennBatHume. 1
HenonnoenomunupoBanue
Jurunbpunnoe ckpemmBanue. [Ipaktrdaeckas
78 pabota «3y4yeHune pe3yabTaToB TUTHOPUIHOTO 1 0.5
CKpPEIIMBAHUS Y IPO30(HUIIB)
79 [uTonornyeckreoCHOBB UTHOPHITHOTOCKPETIIN 1
BaHUA
80 CruernureHHOEHACTIe TOBaHUETIPU3HAKOB 1
81 XpOMOCOMHASTCOPHUSIHACIICACTBEHHOCTH 1
82 I'enetukanona 1
83 T'eHoTHNIKaKIIETIOCTHASICUCTEMA 1
84 I'eneTnueckuil KOHTPOJIb PA3BUTHUS PaCTEHUH, 1
JKMBOTHBIX U YeJIOBEKa
85 M3MeHunBOCTBIIPU3HAKOB. BUABIM3MEHUNBOCTH 1
86 MoubuKanMOHHASU3MEHYUBOCTD 1
BapuanmoHHbIH ps 1 BapUalMOHHAs KpUBas.
Jlaboparopnas pabota «Mccnenopanme
87 3aKOHOMEPHOCTEH MOAH(DUKATMOHHON 1 05
HW3MEHYMBOCTH. '
[TocTpoeHneBaprannoHHOTOpsAA U
BapHalIOHHONKPHUBOI
88 ' eHOTHITHYECKATU3MEHUHBOCTb. 1




KomOuHaTHBHASM3MEHYHUBOCTD

MyTaIII/IOHHaH N3MCHYHBOCTD. HpaKTH‘IeCKaﬂ

89 pabora «MyTtanuu y 1po30¢ sl (Ha FOTOBBIX 1 0.5
MHUKpOIIperapaTax)»

9 3aKOHOMEPHOCTH MYTAallMOHHOTO Ipoliecca. 1
OnureHeTHKa ¥ SIIUT€HOMHUKA

91 I'eneruka genoseka. [IpakTnueckas padora 1 05
«CocTaBlieHHE U aHAIN3 POJIOCITOBHOM» '

92 MeTtonpIMeTMITMHCKONTEHETUKHA 1
3HaueHHEe MEANIIMHCKON TeHETHKH B

93 NPEeOTBPAIICHUH U JICYCHUH T€HETHYECKUX 1
3a00JIeBaHUIl YenoBeKa
OcHOBHBIE OHATHSI ceneknnu. JlabopaTopHas

94 pabora «/3yueHne cOpTOB KYJIBTYPHBIX 1 0.5
pacTeHuil U MopoJ| JOMALTHUX KUBOTHBIX)
MerTomp! ceneKMoHHO padoThl. JlabopaTtopHas

95 pabota «/3ydeHne METOIOB CENEKIIUI 1 0.5
pacTeHui»

9% JlocTrxeHus celeKIny pacTeHUH U JKUBOTHBIX. 1
[pakrnyeckaspadbora «IIpuBuBKapacTeHni»

97 CoxpaHeHue, U3y4eHHe 1 UCTIOIb30BAHNE 1
TFeHETHYECKUX PECYPCOB
BrorexHoorns Kak HayKa U OTpacib

98 mpou3BoiacTBa. [IpakTudeckas padora 1 0.5
«M3yuenne 0OBbEKTOB OMOTEXHOIOTUI)

99 OcCHOBHBIEHATIPABIICHUICHHTE THUECKOHOMOIOTH 1
u

100 XpoMOocOMHas M TeHHASTMH)KEHEPHUS 1

101 MeauunHCcKneO O TEXHOIOTUHA 1

102 PeseprHbIil ypok. HOBT(zpeHI/Ie, 00001IeHHE, 1
cHCTeMaTH3asl 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 102 13.5




11 KJIACC

KosuuecTtBouacos
Ne Temaypoka Konrpon Jaranzyuen JJIeKTPpOHHBICNN (PPOB
n/n IIpakTuuec pleodpa3oBaTelbHbIED
Bcero bHbIEPa0 s
KHepadoThI ecypcehl
OTBI

1 OpomonunonHas Teopus Y. lapBuna 1

2 JBI>Ky1iue cuibl 3BOIOUMK BUAOB 110 Y. JlapBuny 1

3 Bopr0Oa 3a cymiecTBoBaHUE, €CTECTBEHHBIH M UCKYCCTBEHHBIH OTOOD 1

4 ®DopMUpoOBaHKE CHHTETUUECKON TEOPHUH IBOJIOLIUI 1

5 Drarsl HBOIOLHUOHHOTO TPOLECCa: MUKPOIBOJIIONHNS M MaKPOIBOIIOLUS 1

6 [Momymsnust — 31eMeHTapHas eAUHNIA YBOITIOLUH 1

7 3akoH reHetudeckoro pasHosecus /Ix. Xapau, B. BaiinOepra. Jlabopatopras padoTa 1 05
«BbIsIBIIEHHE N3BMEHYUBOCTH y 0c0o0el OJTHOTO BHIA» '

8 DneMeHTapHBIE(aKTOPHIIBOIIOIHN 1

9 Dddexr ocHoBarens. DhGeKT OYTHUIOUHOTO TOPIBIIIKA 1

10 Murpanuu. Y301y nonysiuii: reorpaduueckas, 0HoIornaeckas 1

11 EcrecTBeHHBIN 0TOOP — HanpaBIsIOMIK (aKTOpP BOJIIOLMN 1

12 IMonoBoii oT60p 1

13 [TpucnocoOneHHOCTh OPraHU3MOB Kak pe3yJibTaT MUKpodBoutoiy. JlaboparopHas pabora 1 05
«M3y4yenne apomoph030B U UIHOAJANTAINI Y PACTCHUI U JKUBOTHBIX) '
[Tpumeps! nprcocoOIeHN y OpraHu3MoB: Mopdoiorndeckue, GHU3HoJIOrHIecKue,

14 Oouoxumueckue, nopeaeH4yeckue. JlaboparopHaspabora «[IpucrnocobaeHUsIOpraHu3MoB 1 1 0.5
HMXOTHOCHTEINIBHASLENECO00Pa3HOCTH)

15 Bup, ero xputepun u cTpykrypa. Jlaboparopnas pabora «CpaBHeHHE BUIOB IO 1 05
MOP(OJIOTHYECKOMY KPHUTEPHUIO» '

16 CrpykTypa BHUIa 1

17 Bunoobpa3oBanune Kak pe3ysibTaT MUKPO3BOJIIOLMN 1

18 CBS13b MUKPO?BOJIIOLUHU U SMTUIAEMHOIOT I 1

19 MaxkposBosmonust. [1ageoHTon0rnuecKre MeToIbl H3y4eHHs 3BOJIOIINN 1

20 Buoreorpaduueckre MeTOabI N3y4EHNUS SBOJIOINT 1

21 DOMOpHOJIOTHYECKUE U CPABHUTEIHHO-MOP(OIIOTHYECKAE METO/IbI U3YYEHUsI IBOIOLIUH 1

99 MornekysipHO-TeHeTHYeCKIe, OMOXMMHUYECKIE M MaTeMaTHIECKHe METOIbI N3yYEeHUS 1
SBOJIIOLUH

23 O01Me 3aKOHOMEPHOCTH 3BOJTIOLAN 1

24 AnantuBHas paguanys. HepaBHOMEPHOCTH TEMIIOB 9BOJIOLUHT 1

25 Hay4Hble rumore3sl IpOUCXOXKICHNS J)KU3HH Ha 3emiie 1




26 JloHayuHbIe IPEICTABICHUS O 3aPOXKACHUU KU3HU 1

27 OCHOBHBIE ATAIbl HEOPTAHUYECKON IBOIIOLIUU 1

28 l'umoTe3p3apoXKICHAS KI3HA 1

29 Hcropus 3emun 1 Mmetop! e€ usyuenus. Jlaboparopnas padora «/3yuenne u onrcanue 1 05
HCKONAEMBIX OCTaTKOB JIPEBHUX OPraHU3MOBY»

30 HauanbpHbIeaTaIIbIopraHu4eCKOHIBOTIOLUH 1

31 DBOIONHUAIYKAPUOT 1

32 OCHOBHBIE 3TaITBl SBOJIIOLUHN pacTUTeIbHOro Mupa. [IpakTudaeckas pabora «M3yueHue 1 05
0COOCHHOCTEH CTPOCHHUS PACTCHUN Pa3HBIX OT/EIOB '

33 OCHOBHBIE 3TaIbl YBOJIOIHN )KHBOTHOTO MUpa 1

34 OBoumtonys )KUBOTHBIX. [IpakTiyeckas pabora «/3yueHune ocobeHHOCTEl CTpOeHHs 1 05
MO3BOHOYHBIX )KUBOTHBIX)

35 Pa3Burue xu3HN Ha 3eMile 0 3paM U IepHoIaM 1

36 MaccoBble BHIMHPaHUsI — 3KOJIOTHYECKUE KPU3UCHI TPOLIIIOTO 1

37 CoBpeMEHHBII SKOJIOTHYECKUIN KPU3HC, €M0 0COOCHHOCTH 1

38 CoBpeMeHHast CUCTEMa OPraHMYECKOTO MPOILIOTO 1

39 OCHOBHBIE CHCTEMaTHYECKUE IPYIIIBI OPraHHU3MOB 1

40 AHTpOTIONIOTHS — HayKa O YeIIOBEKe 1

41 PasBuTHE MpeACTaBICHUIT O IPOUCKOKICHUH YEIIOBEKa 1

42 Mecro uesioBeka B cucTeMe oprannueckoro mupa. Jlaboparopnas pabora «M3yuenne 1 05
0COOEHHOCTE CTPOEHUS CKeJleTa YeI0BeKa, CBSI3aHHbBIX C MPSIMOX0KICHHEM) '

43 JIBIOKYLIMECUIIBIAaHTPOIIOT€HE3a 1

44 CooTHolIIeHHE OHOJIOTMYECKUX U COLMAIbHBIX (PaKTOPOB B aHTPOIIOTeHE3e 1

45 OCHOBHBIECTAIMMAHTPOIIOTEHE3a 1

46 [TaneoreneTuka u najaeoreHOMUKa 1

47 DBOJIOIUSACOBPEMEHHOTOUETIOBEKA 1

48 Yenoseueckue packl. [Ipaktndeckas padoTa «3ydeHne s5K0I0THUECKHX aanTalui YeI0BeKa» 1 0.5

49 MexaCcHUILUINHAPHBIEMETOABIAHTPOIIOIOT HU 1

50 3apokAeHUE U Pa3BUTUEIKOIOTHU 1

51 Mertonp! sxonoruu. JlabopatopHas padora «V3yueHne METo10B FKOIOTHIECKUX 1 05
HCCITeIOBAHUIN '

52 3Ha4YeHNe SKOJIOTHIECKUX 3HAHNHN TSI YeTOBEeKa 1

53 DKotorudeckueGpakTopbi 1

54 Abuotndeckue gaktopbl. CBET Kak dKoJIoTHIecKuit pakrop. JlabopaTopHas padora 1 05

«BorsaBiIeHnE HpI/ICHOCO6H€HI/Iﬁ OpPraHM3MOB K BJIUSTHUIO CBETa»




Abuornueckue paxropsl. Temiieparypa Kak skonoruueckuii gpaxrop. JlaboparopHas pabora

> «BrIsBICHNE TPHUCTIOCOOTICHNUN OPraHU3MOB K BIHSHUIO TEMIIEPATYPhI» 1 05
56 AobuoTtuueckue pakropsl. BiaxXHOCTh Kak 3koyoruueckuii Gpakrop. JlaboparopHas pabora 1 05
«AHATOMUYECKHE OCOOCHHOCTH PACTEHHH M3 Pa3HbIX MECT OOUTaHHUS '
57 CpenbloOuTaHUSIOPTraHU3MOB 1
58 BuonoruueckuepuTMsl 1
59 JKusnenurbieopMbIOpraHn3MOB 1
60 BuornueckuedaxTops 1
61 3HayeHrne OMOTUYECKUX B3aMMOACHCTBHI JJIS CYIIECTBOBAHHUS OPTAaHU3MOB B Cpelie OOUTaHM 1
62 DKOIOTHIECKAEXAPAKTEPUCTUKUTIOY JISIIIH 1
63 OCHOBHBIE TIOKa3aTeNy MOMYJISIIIMU: YHCICHHOCTh, INIOTHOCTh, BO3PACTHAS M MOJIOBAs 1
CTPYKTypa
64 OCHOBHBIE TIOKa3aTeNN HOMYJIAIHAN: POKIAEMOCTh, IIPUPOCT, TEMIT pOCTa, CMEPTHOCTH, 1
MUTpanuu
65 DKOJIOrMYECKasICTPYKTYPAOMYJISLUH 1
66 JlnHaMuka TOMYJSIAA U €€ perysnus 1
67 Kpusrlie pocta ynuciieHHOCTH Oy . KpruBbie BEKABAHHS 1
68 Okouoruyeckast Hua Buja. Jlaboparopuas padora «IIpucrnocoOneHus: ceMsiH pacTeHHH K 1 05
pacceseHnIo
69 Buakakcucremaromnysiunit 1
70 3aKOHOMEPHOCTH MOBEJCHUS I MUTPAIUi )KHUBOTHBIX 1
71 Co00111eCTBOOPraHU3MOB — OHOIICHO3 1
72 DKOCHUCTEMaKaKOTKPHITAsICHCTEMA 1
73 KpyroBopoT BeIecTB 1 MOTOK 3HEPTHH B IKOCHCTEME 1
74 OCHOBHBICTIOKA3aTEITHIKOCHCTEMBI 1
75 DKOJIOrnYeCKUETUPAMUIbI 1
76 M3MeHeHHAC000EeCTB — CYKIIECCHH 1
77 [TpupoHbIe 3KOCHCTEMBL. DKOCHCTEMBI 03€p M PeK. DKOCHCTEMBIMOPEH 1 OKEaHOB 1
78 [TpupoHbIe 3KOCHCTEMBL. DKOCUCTEMBI TYH/IP, JIECOB, CTEIICH, YCTHIHb 1
79 AHTpPOIOTEHHBIEAKOCUCTEMBI 1
80 Ypboskocucremsl. [Ipaktuaeckas padota «M3ydeHue u onrcanue ypooIKOCUCTEMBI» 1 0.5
81 3aKOHOMEPHOCTH (OPMHUPOBAHHUST OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX 1
82 MexaHu3MBbI BO3ACHCTBUS 3arpsA3HEHNH Pa3HBIX THIIOB Ha CyOOpraHU3MEHHOM, 1
OpPraHU3MEHHOM, TOITYJISILIMOHHOM M 9KOCHCTEMHOM YPOBHSIX
83 Buocdepa — obuierianerapHaso6oa04ka3eMin 1




84 VYuenue B. U. BepHanckoro o buochepe 1
85 3aKOHOMEPHOCTHCYIIECTBOBAHUIONOC(HEPHI 1
86 KpyroBopoTsI BemecTB 1 OMOTCOXUMUYECKUE ITUKITBI 1
87 3onaneHOCTH OHochepsl. OCHOBHBIE OHOMBI CYIIIN 1
88 YcroitunBocTEOHOChEPHI 1
89 DKOIOTHYeCKHe KPU3UCH U X TPUINHBI 1
90 BozpneiictBueuenoBekanadbnochepy 1
91 AHTpPOTIOT€HHOE BO3/ICHCTBHE HAa PACTUTEIBHBIIN U YKUBOTHBIH MU 1
92 OxpaHannpupost 1
93 OCHOBHBIC IPUHIIMITBI YCTOMYUBOTO PA3BUTHUS YEIOBCUCCTBA U IIPUPOIBI 1
94 ParnonansHOE IPUPOIOTIOIB30BAHUE U COXPAHEHHE OMOIOTHUECKOTO pa3HooOpasus 3eMiu 1
95 0606meHre 110 TeMe «MUKPOIBOJIIONHS U €€ PEe3yIbTaThI» 1
96 06006mIeHHe 10 TeMe «MaKpOIBOJIONHS U €€ PEe3yIbTaThI» 1
97 O6o6menue 1o Teme «[IpoucxokaeHne u pa3BUTHE XKU3HN Ha 3eMIe» 1
98 0O6006menne 1o Teme «[IponucxokaeHre YeIoBeKa — aHTPOIIOTEHE3» 1
99 O60061eHne TI0 TeMe «IKOJIOTHS — HayKa 0 B3aNMOOTHOIICHUSIX OPTaHU3MOBY 1
100 O6o06menne 1o TeMe «OpraHu3Mbl B cpefia OOUTaHU» 1
101 O060061eHre 0 TeMe «DKOJIOTHS BUAOB ¥ MOITYIISAIHID 1
102 0606menHue 1o Teme «brocdepa — riaodanbHasE IKOCUCTEMa» 1
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 7.5




