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IosscHUTEIbHAA 3aAIIUCKA

[Tporpamma mo 6MOJIOTUM Ha YPOBHE CpelHEro ooiero oopaszoBanus papaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparuny, De-
JepaIbHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApTa CpeaHero obmero obpasosanusi, Kon-
LEeNIUHU IpernoaaBanus yueOHoro npeamera «bruosiorus» u OCHOBHBIX MOJIOXKEHUH (eepaibHON Mpo-
IpaMMbl BOCITUTAHUS

Yuebusbiii mpeamer «bruonorusy yriryoaéuanoro yposss uzyuenus (10—11 kiaaccel) ssBIseTcst o1
HUM U3 KOMITIOHEHTOB TpeaMeTHON obnactu «EcrecTBeHHO-HAayuHBIe TpeaMeTh». COracHo MoIoxKe-
HusM ®I'OC COO, npodunibHBIe yueOHBIC TPEAMETHI, U3y4aeMbIe Ha YTIyOJIEHHOM YPOBHE, SIBISIOTCS
ciocoboM muddepeHpanuu o0ydyeHus Ha ypOBHE CpeiHero o0miero oopa3oBaHus U MpU3BaHbI o0ec-
MEYUTh IPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM, CPETHUM OOIIMM, CPETHUM CIIeUaTIbHBIM U BBIC-
mmM oOpa3oBanueM. B To xe BpeMst Kax bl U3 3TUX Y4eOHBIX IPEAMETOB I0JIKEH ObITh OPUECHTUPOBAH
Ha MPUOPUTETHOE pelIeHre 00pa30BaTeIbHbIX, BOCIUTATEIbHBIX U Pa3BUBAIOLINX 3a/1a4, CBSI3aHHBIX C
npodopreHTaIel 00yJaloUMXCs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOH 00JacTH Hay4HOTO
3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEN, MEIUIIMHON, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM Jie-
JIOM.

[TporpamMma o Ouosioruu AaéT npeAcTaBleHUE O LIeTIH U 331a4aX U3y4eHUs y4eOHOro npeamera
«buonorus» Ha yrmyOJa€HHOM ypOBHE, ONIPEACIIICT 00s13aTeNbHOe (MHBAPHUAHTHOE) IIPEIMETHOE COJIep-
KaHKe, ero CTPYKTypUPOBaHUE 110 pa3esiaM U TeMaM, pacipeeieHHe 1Mo KiiaccaM, peKOMEHAYeT Mo-
CIIeZIOBATENFHOCTh M3YYEHHUSI YUeOHOTO MaTepHalia ¢ YI€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€iA, JIOTUKH y4eOHOT0 Mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH o0yJaromuxcs. B nporpamme mo 6mo-
JIOTHH PEeaTM30BaH MPUHIUI IPEEMCTBEHHOCTH C M3y4YeHHEM OMOJIOTUN Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, Oaroaps ueMy MpoCMaTPUBACTCS HAPABICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OHUOIIO-
THYECKUX 3HAHUW, OPUEHTHPOBAHHBIX HA (POPMUPOBAHKE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, IKO-
JIOTUYECKOTO MBILUICHHUS, TPEJCTaBICHUIN O 3I0pOBOM 00pa3e JKU3HH, Ha BOCIIUTAHUE OEPExKHOro OT-
HOILIEHUS K OKpYXarolle npupoaHoi cpene. B nporpamme no 610a0ruu Takke MoKa3aHbl BO3MOYKHO-
ctu yueOHoro npeamera «buonorus» B peanuzauuu TpedoBanuii @PI'OC COO k muaHUpyeMbIM JIHY-
HOCTHBIM, MeTarnpeIMETHBIM u PEIMETHBIM pe3yabTatam o0yueHHs
U B (OpMHUPOBAHUHN OCHOBHBIX BUIOB YU€OHO-IT03HABATEIHHON JEATEIHHOCTH 00YJAIOIIUXCS IO OCBO-
€HUIO COJIEp>KaHUsI OMOJIOTHYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO OOIIEro 0Opa30BaHMUs.

VYueOHblit mpeamer «brosorus» Ha ypoBHE CpeHero oouero oopa3oBaHus 3aBepiuiaeT 61uoo-
rU4Yeckoe 00pa3oBaHME B IIKOJIE 1 OPUCHTUPOBAH HA PACIIMPEHUE U YyIITyOIeHUE 3HAHUH 00yJaronuXCst
0 YKUBOM MPUPOJIE, OCHOBAX MOJEKYISIPHON U KIETOYHOU OMOJIOTHH, SMOPUOIOTHH U OHOJIOTHH Pa3BH-
THSl, TEHETUKHU, CEJICKIIH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YUEHHSI U DKOJIOTHH.

N3yuenune yuebHoro npeamera «bruosorus» Ha yriiyOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha IMOJI-
TOTOBKY O0yYaroImuXxcsl K MOCIEIYoUeMy HOTYy4eHHI0 OMOJI0rnyeckoro o0pa3oBaHus B By3ax U opra-
HU3ALHUAX CPEIHEro npodeccuoHanbHOro oopazoBanusi. OCHOBY €ro COAEpkKaHUs COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX 3HAHMM, MMOTYYCHHBIX MPU U3YYCHUH O00YYarOIIMMHCS COOTBETCTBYIOIIUX CUCTEMATH-
YECKUX Pa3JieJIOB OMOJIOTMH Ha yPOBHE OCHOBHOTO 0011ero oOpazoBanus B 10—11 kimaccax 3Tv 3HaHUS
MoJTydaroT pa3BuTue. Tak, paciiupeHsl U yriyoJIeHbl OMOIOTUYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX XKH3HH, JTOTIOJIHUTEIHFHO BKIIO-
YeHbl OMOJOrMYECKHE CBEACHUS MPUKIIAJHOTO U MOMCKOBOTIO XapaKTepa, KOTOPble MOKHO MCIOJIb30-
BaTh KaK OPUEHTHPHI TS TIOCIIEAYIONIETo BIOOpa mpodeccun. BosMokHa TakykKe HHTETpaIus OMOJI0TH-
YeCKUX 3HaHUU C COOTBETCTBYIOIIMMHU 3HAHUSMHU, MTOJYUCHHBIMH 00YYaIOIIUMUCS TIPU U3y4eHUH (Hu-
3WKH, XUMHUH, Teorpauu 1 MaTeMaTHKH.

Crtpykrypa MIPOTPaMMBbI 1o Ounonoruu OTpakaeT CUCTEMHO-yPOBHEBBIIA
M DBOJIONMUOHHBIN TOIXOAbl K w3ydeHuto Owuosornn. CorjacHO WM, H3YYarOTCS CBOWCTBA
Y 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIs )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliH, IBOJIOLUU Opra-
HUYECKOT0 MHpa Ha 3emJie, COXpaHeHHs] OMOJIOrMYecKoro pasHoobOpasus miaHeTsl. Tak, B 10 kimacce
M3YYalOTCsI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH, YMOPUOIIOTUU U OUOJIOTUH Pa3BUTHS, Te-
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HETHKH U CEJIEKLIUHU, OMOTEXHOJIOTHHN U CUHTETUYECKOW OMOJIOrUH, aKTYaJIn3UPYIOTCS 3HAaHUS 00yJaro-
IIUXCS 10 OOTaHUKE, 300JI0TUH, aHATOMUH, (PU3UOJIOrUU YenoBeka. B 11 kiacce n3yyaroTcst 3BONIOLHN-
OHHOE YYEHHE, OCHOBBI SKOJIOTHH U YUCHHE 0 Onocdepe.

VYuebublit npeamet «buonorus» npusBaH 00eCeYnTh OCBOCHHE 00yJarolUMHUCs Onosoruye-
CKUX TEOPHH M 3aKOHOB, UJIeH, IPUHILIUIIOB U MIPABUJI, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAYYHOH KapTHHBI MUPa, 3HAHUHA O CTPOCHUH, MHOTOOOpa3uu U 0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, mo-
MyJSUY, OMOIIEHO3a, IKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX UCCIIENIO0-
BaHUSX B OWOJIOTMM, TPHUKIAIHBIX AaCHeKTax OHOJOrMYecKHX 3HaHuil. Jlns  pasBuTus
U TOJIIEpKaHUs MHTepeca o0yJaronmxcs K OMOJIOruy Hapsay CO 3HAUUTEIbHBIM 00BEMOM TEOpETUYE-
CKOT0 MaTepHajia B COJIEP)KaHUM MPOrpaMMbl IO OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C UCTOpUEH
CTaHOBJICHUS U Pa3BUTUS TOW WIIM MHOM 00nacTu OMOJIOTUHU, BKJIAIOM OTEUECTBEHHBIX U 3apyOe HbIX
YU€HBIX B PEIICHHE BAKHEHIINX OMOJIOTHYECKUX U SKOJIOTUYECKHUX MPOOIIEM.

Lenb nzydyenus yuebHoro npenmera «bruonorus» Ha yrny0iaEéHHOM ypoBHE — OBJIa/ieHHe 00yya-
IOUIMMHUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAIBHONW OpPraHU3ally KUBBIX CUCTEM PAa3HOTO paHra u
npuoOpeTeHne YMEHUH UCIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpEca K OMpeesi€éHHOM 00a-
CTHU MPO(PECCHOHATBHOM JEATEIBHOCTH, CBA3aHHOW C OMOJIOTHEH, I K BBIOOPY Y4eOHOTO 3aBe/ICHUS
VIS IPOJIOJIKEHHS] OMOJIOTUYECKOTO 00pa30BaHusl.

JocTmwkenne nenu u3ydeHust yaeoHoro npeamera «buosorus» Ha yriryoa€HHOM ypoBHE obec-
MEYUBACTCS PEIICHUEM CIIEIYIOIINX 3aau:

OCBOCHHME OOYYArOMIMMUCS CHUCTEMBbl OMOJIOTHYECKUX 3HAHUH: 00 OCHOBHBIX OHMOJIOTUYECKHUX
TEOPUAX, KOHIENIIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IIPABHIIAX, COCTABISIONIUX COBPEMEH-
HYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPa; O CTPOCHUHU, MHOT0OOpa3uu U 0COOEHHOCTSIX OMoJIornye-
CKUX CUCTEeM (KJIETKa, OpraHu3M, MOMYJISIMs, BUI, OMOreoreHos3, ouocdepa); 0 BHIIAIOMIMXCS OTKPBI-
THUSIX U COBPEMEHHBIX HCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCsl C METO/IaMU MO3HAHUS KUBOU MPHUPOABI: UCCIEIOBATEIbCKUMU
METOJIaMU OHOJIOTHYECKUX HAYK (MOJEKYJISIPHOW M KJICTOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUN
pPa3BUTHUS, TEHETUKU U CENEKINH, OMOTEXHOJIOTHH U CHHTETUYECKOM OMOIOTHH, NaJIeOHTOIOTHH, KO-
JIOTHH); METO/IaMU CAMOCTOSITEITLHOTO IPOBEICHUS OMOJIOTHYECKUX UCCIIEAOBAaHMH B T1a00opaTOpuu U B
npupoae (HabmoaeHe, U3MEepEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIa/ICHUE O0YJAIOIIUMUCS YMEHHUSIMH: CAMOCTOSITEIbHO HAXOIUTh, aHAIM3UPOBAThH U MCIIOJIb-
30BaTh OMOJOrMYECKYI0 MH(POPMALIMIO; MTOJIb30BATHCS OMOIOTMYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOM;
YCTaHABJIMBATH CBSI3b MEXKTY Pa3BUTHEM OMOJIOTHH U COIIMATHLHO-3KOHOMUYECKUMH B DKOJIOTHUECKUMH
npobjeMaMy 4eJI0BEeYeCTBa; OLIEHUBATh MOCIEICTBHS CBOEH AEATEIIbHOCTU MO OTHOIIEHHUIO K OKpYXKa-
IOIIIEH PUPOTHOM cpejie, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX JIFO/I€H; 000CHOBBIBAThH
U co0oaaTh Mepbl MPO(UIAKTUKY HWHPEKIIMOHHBIX 3a00J€BaHUN, TpaBWa TIOBEJACHUS B IPUPOJE U
oOecrnieueHns: 0€30MacHOCTH COOCTBEHHON JKU3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYALUSAX MPUPOJI-
HOTO U TEXHOTC€HHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HayUHbIe OTKPBITUS B 00J1acTH OHO-
JIOTHH,

pa3BUTHE y 00yUarOIIMUXCSl HHTEIUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce 3Ha-
KOMCTBA C BBIJAIOIIMMUCS OTKPBITHUSIMH U COBPEMEHHBIMU UCCIIEIOBAaHUSIMUA B OMOJIOTHH, PEIIaeMBbIMU
el MpobieMaMy, METOJ0JIOTHEeH OMOIOTHYECKOro UCCIeI0BaHMs, MPOBEACHHS SKCIIEPUMEHTAIbHBIX
HCCTIEIOBaHUH, pelIeHUsI OMOJIOTUUECKHX 3a]1a4, MOJICTUPOBAHMS OUOTOTHYECKUX O0OBEKTOB U TIPOIIeC-
COB;

BOCIIUTaHHE y 00yUJArOIIUXCs [IEHHOCTHOTO OTHOMICHUS K )KUBOM MPHUPOJIE B IIEJIOM U K OTIEITh-
HBIM €€ 00bEKTaM M SBJICHUAM; (OPMHUPOBAHUE IKOJIOTUUECKOM, TeHETHUECKOW TPaMOTHOCTH, O0IIei
KYJIbTYpBI IOBEJICHUS B IPUPOJIE; MHTETPAIIMN €CTECTBEHHO-HAYYHBIX 3HAHU,

npruobpereHne 00yJaromUMUC] KOMIIETEHTHOCTH B PAallMOHAIBHOM MPUPOAOIOIB30BaHUH (CO-
OJr0/IeHue MpaBUil MOBEACHUS B IPUPOJAE, OXPaHbl BUAOB, IKOCHCTEM, OHOC(EpPHI), COXpaHEHUH CO0-
CTBEHHOTO 37I0POBBS U 3/I0POBbS OKPYKAIOIIUX JIF0AEH (COOII0IeHHS Mep MPOPHIAKTUKY 3a001€BaHUH,
obecriedeHre 0€30MacHOCTH JKU3HEICSITEIPHOCTH B UPE3BBIYAMHBIX CHTYAIUSX MPUPOJHOTO M TEXHO-
TEHHOTO  XapakTepa) Ha OCHOBE HCIIOJNB30BaHUS  OMOJOTMYECKHMX 3HAaHUM M yMEHU#
B IIOBCETHEBHOM KH3HMU,
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CO3/1aHH€e YCIOBUH JUIsI 0CO3HAHHOTO BEIOOPA 00YYaIOIUMKCS UHANBUIYAIbHOM 00pa3oBaTeb-
HOW TPAaeKTOPHH, CTIOCOOCTBYIOILEH MOCIeAYIOMEMY TPopeCCHOHATTLHOMY CaMOOIIPEICIIEHUIO, B COOT-
BETCTBHH C HHIUBUIYAJTbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OOmiee YMCIIO YacoB, PEKOMEHIOBAHHBIX JJISi HW3Yy4eHUs OMOJIOTMM Ha YriIyOJIeHHOM
ypoBHe, - 268 wacos: B 10 kmacce - 136 yacoB (4 waca B Henenmo), B 11 kmacce - 132 gaca (4 gaca B
HEJIEIIO).

OT160p opranu3anMoHHBIX (HOPM, METOIOB M CPEACTB 0Oy4eHUsI OMOIOTHUH OCYIIECTBIISETCS C
yu€TOM crienn(UKH ero CoIepKaHus U HAPABICHHOCTH Ha MPOO0DKEHHE OHMOJIOTHYECKOro 00pazoBa-
HUS B YUPESKICHUAX CPEIHETO MPO(EeCCHOHANBHOTO U BBICHIETO 00pa30BaHUsl.

OO0s13aTeIbHBIM YCIOBUEM TIPU 00YYSHUN OMOJIOTHU Ha YriyOJIEHHOM YPOBHE SIBIISIETCS] TIPOBE-
JeHre J1a00paTOPHBIX U MPAaKTHYECKUX paboT. Takxke ydactue o0y4yaromuxcs B BBITOJTHEHUH MTPOCKT-
HBIX U Y4eOHO-HUCCIIEI0BATEIIbCKAX PA0OT, TEMAaTHKA KOTOPBIX OMPEACISIETCS] YUUTEIIEM Ha OCHOBE MME-
IOLIMXCSl MAaTEPUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MIPUPOIHBIX YCIOBUH.

1. Conep:xanue yueOHOro npeamera «buoJiorus» Ha ypoBHe OCHOB-
HOI'0 0011ero 00pa3oBaHus

1.1. Copep:xxanue o0yuenus B 10 kiacce
ConeprxaHuie mporpaMMBbl, BBIICIIEHHOE KYpCHBOM, HE BXOJUT B IPOBEPKY | ocynapcTBeHHON
urorosoi arrectanuu (I'MA).

Tema 1. Buosorust kak Hayka (4 4).

CoBpemeHHast OMOJIOTHS — KOMITICKCHAst Hayka. KpaTkast uctopus pa3putus ouonorun. buomoru-
YecKue HayKU U U3ydaeMble UMH 1pobiembl. OyHaaMeHTaIbHbIe, TPUKIIaJHbIE U TOUCKOBBIC HAYYHbBIE
HCCIICIOBAHUS B OMOJIOTHH.

3HaueHne 6MOJI0THH B POPMHUPOBAHUHU COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI Mupa. [1po-
¢beccun, cBs3anHbIe ¢ OMonoruel. 3HaueHHe OMOJIOTHH B MPAKTHYECKON JESITETbHOCTH YEIOBEKa: Me-
JUIMHE, CEJILCKOM XO035IMCTBE, MPOMBIIIJIEHHOCTH, OXPaHe MPUPOIbI.

JeMoHcTpanmu:

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. dapeun, V. I'apseii, I'. Mennensp,
B.M. Bepunanckuii, W.IL [laBnoB, W.M. Meunuko, H.W. Basunos, H.B. Tumodeer-PecoBckuii,
JIx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnune! u cxembl: «CBsI3b OMOJIOTUY C IPYTUMH HayKaMu», «Cuctema OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cuctembl 1 ux uzyuyenue (6 ).

JKuBbie cucTembl Kak mpeaMeT u3ydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO XUMHU-
YECKOI'0 COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb, CIOXKHOCTh M YIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBI-
TOCTh, CAMOOPTaHU3aIINsI, CAMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHU OpraHU3alMH KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBINA, TKAHEBBIA, OPTaHU3MEHHBIM,
MOMYJIIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OnoreorneHoTH4eckuit), buochepusriii. [Iporeccel, mpoucxo-
JSIIKE B )KUBBIX cucTeMax. OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak hopMa CyIIeCTBOBaHUS MaTEPUH.
Hayku, nzyuaromye )uBbIE CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIIAH.

N3ydenue »)uBbIX cucteM. MeToabl Onojorudeckoi Hayku. Habmroenue, nusmepenue, SKCrepu-
MEHT, CHCTeMaTu3anus, Metaananus. [loHsTie 0 3aBUCUMON M HE3aBUCUMOM nepemMeHHou. [Inannpona-
Hue sKcrepuMenTa. [locranoBka u nposepka runores. Hynesas runoresa. [lonstue BoIOOpKH 1 €€ 110-
cToBepHOCTh. Pazopoc B Omosiorndeckux AaHHBIX. OleHKa JOCTOBEPHOCTH MOJIYYSHHBIX PE3yIbTaTOB.
[IpuumnHbl HCKaXXKEHUS PE3YJIbTATOB HKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

Tabmuib! 1 cxembl: «OCHOBHBIC TTPU3HAKY JKU3HWY, «brHonorndeckue cucteMon», «CBOWCTBA KHU-
BOM MaTepun», «Y pOBHU OpraHu3aluu )KUBOU IpUpoaAbD», «CTpOECHHE KUBOTHOM KIIETKNY, « TKaHU K-
BOTHBIX», «CHCTEMBI OPraHOB YE€JIOBEUECKOT0 opraHu3may, «buoreomnenosy, «buocdepa», «Metombt
U3Yy4YEHUs KUBOU IPUPOIBDY.
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Ob6opynoBanue: 1aboparopHOe 00OPYIOBaHKE I MTPOBEACHUS HAOTIOACHH, N3MEPECHHIA, IKC-
IIEPUMEHTOB.

IIpakTH4eckune padoThI:

[TpakTuyeckas padora Nel «l/cronb30BaHue pa3IMYHBIX METOAOB IIPU U3yYCHUHU )KUBBIX CHCTEM.
Tema 3. Buojiorust kierku (6 4).

Kretka — cTpykTypHO-(YHKIIMOHATIbHAS €UHUIIA KUBOTO. VICTOpHS OTKPBITUS KIIETKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llIneiaen, P. Bupxo). OcHOBHBIE MOJI0Ke-
HUsI COBPEMEHHOM KIIETOYHOM TEOPHH.

MeTo1b1 MOJIEKYJISIPHOM U KJIETOUHOM OMOJIOTHH: MUKPOCKOIIHS, XpoMatorpadusi, snekrpodopes,
METOJ MEUEHBIX aTOMOB, AH(PepeHInaTbHOe HEHTPUPYTHPOBAHNE, KYIbTUBUPOBAHHUE KIIETOK. M3)ue-
Hue uKcUpoB8anuvix Kiemok. DIEKTPOHHAS MUKPOCKONUs. Kongokanvuas mukpockonus. Bumanvuoe
(npudsicusHenHoe) usyieHue Kiemox.

JeMoHcTpanuu:

IToprpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. llneiinen, P. Bupxos, K.M. bap.
Tabmuup! u cxembl: «CBETOBOM MUKPOCKOID, «JIEKTPOHHBIH MUKPOCKOID», «MICTOpHS pa3BUTHS METO-
JI0OB MUKPOCKOIITHH.
O6opynoBaHue: CBETOBOMH MUKPOCKOII, MUKPOIIPENIapaThl PaCTUTEIbHBIX, >KUBOTHBIX U OaKTepH-
QJIbHBIX KJIETOK.
I[IpakTuyeckue padboTbi:
[TpakTuaeckas pabora Ne2 «/3ydeHne MeTOI0B KJIETOYHOM Onosioruu (xpomarorpadus, dnexrpodopes,
muddepennnansHoe neHTpudyruponanue, [1LP)».
Tema 4. Xumudeckas opranu3anus kieTku (12 u).

XUMHYECKUH  COCTaB  KJIETKH. Makpo-, MHKpPO- M  yJIbTpaMUKpO3JeMeHTh. Bona
1 €€ poJIb KaK pacTBOPUTEIIS], pEareHTa, yuacTue B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPEryJsiiuu. Mu-
HEepaJibHbIE BELIECTBA KJIETKH, UX Onoornyeckas poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.
Opranunueckue BeliecTBa KieTku. bruonornueckue nonumepsl. benku. AMUHOKHUCIOTHBIN cocTaB Oel-
KoB. CTpyKTyphl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBsA3b. BTopuuHas,
TpEeTUYHas1, YeTBEPTUYHAS CTPYKTYpHL. [leHarypamus. CBoiictBa 6enkoB. Knaccugukamnus 6enkos. buo-
noruyeckue QyHKIUU OeNKoB. [IpuoHul.

VYrneBoabl. MoHOCaxapubl, [ucaxapuabl, OJIMrocaxapu/isl U noarcaxapuasl. OOImumii miax cTpo-
eHMs U PU3UKO-XMMHUYECKHE CBOMCTBA YIiIeBO10B. bruonorndeckne GyHKIUN YTIeBOOB.

Jlurunet. T'uapodunsro-runpododusie crorictBa. Knaccudukamus aunuaos. Tpurnumepusl, pocdo-
JUMUIBI, BOCKH, cTepoubl. buonmornueckue ¢yHkuuu aunuaoB. OOmiye cBoilcTBa OHOIOIMYECKHX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYTIPOHUIIAEMOCTb.

Hyxneunnossie kucnotsl. JJHK n PHK. Ctpoenne HyknennoBsix kucnot. Hykneoruast. [IpuHnun
komruieMenTapHocTH. [Ipasuno Yapradgda. Ctpykrypa JHK — naBoitHas cnimpans. MecToHaxoxIeHNE
u ounonornueckue Gynkiun JJHK. Bunet PHK. ®ynknun PHK B knertke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B moisiekyine AT®. buonorndyeckue QpyHk-
i AT®. BoccraHOBNIEHHBIE IEPEHOCUMKH, UX (QYHKIHU B KIETKe. /pyeue nykneosuompugocpamoi
(HT®). CexenupoBanue JJHK. Memoowl cenomuru, mpanckpunmomuru, npomeomuxu.

CrpykTypHas 6uosiorusi: OnoXuMHUecKue nu OnopU3nUecKue NCCIIeA0BaHUs COCTaBa U MPOCTPaH-
CTBEHHOW CTPYKTYpbl OMOMONEKy. Mooderuposanue cmpykmypul u (YHKYull OUOMONEKY U UX KOM-
nnexcos. Komnvromepnuiii ousaiin u opeanuyeckutl cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHATI0208.

JeMoHcTpanmu:

IToptpersr: JI. ITonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, @. Canrep, C. [Ipy3unep.
Huarpammel: «PacnpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOM NTpUpoie», «Pacnpenenenne Xumu-
YECKUX 3JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuuer u cxembl: «llepuoanueckas TabnHIa XUMHUYECKUX 3IIEMEHTOB», «CTpOEHUE MOJIEKYIbI
BOJIbI», «BemecTBa B cocTaBe opraHu3mMoBy», «CTpoeHHe MOJIEKYNbl Oenka», «CTpyKTypbl OeIKOBON
MOJIEKYIb», «CTpoeHUEe MOJIEKYJ YIiieBoA0B», «CTpoeHne MOJeKy JIUMUI0BY, «HykienHoBble Kuc-
70T, «CTpoeHne MosieKyinsl ATD».

O6opynoBaHue: XUMUYECKast IOCy1a 1 000pyI0BaHHeE.

JlabopaTopHble padoThbI:
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JlaGopatopnas pabora Ne 1«O0Hapy>keHHe OETKOB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii».
JlaGopatopHnas padota Ne 2« ccrnenoBanue HyKJIEHHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK Pa3INnYHbIX
OpPraHHU3MOBY.

Tema S. Ctpoenne u pynkuuu kiaerku (12 u).

Tunsl K1€TOK: dykapuoThyecKkas u npokapuornyeckas. CTpyKTypHO-(QyHKIIMOHATIbHBIE 00pa30-
BaHUS KJIETKU.

Crtpoenue nmpokaproTuueckoi kinetku. Kiierounas ctenka 6akrepuii u apxeir. OCOOEHHOCTH CTPO-
eHHS reTepoTpOoHON U aBTOTPOPHON MPOKAPUOTHIECKUX KIETOK. MecTo M poiib IpOKapuoT B OHOIIe-
HO3aX.

Crpoenne u GyHKIMOHUPOBAHUE DYKAPHOTHUECKOM KieTku. [Inasmaruyeckas memOpaHna (1uias-
Manemma). CTpyKTypa mia3MaTudeckoil MemOpaHnbl. TpaHCIOPT BelecTB Yepes I1a3MaTHUeCKy0 MeM-
Opany: naccuBHbIN (MU dy3us, odneraénnas nuddysus), akTUBHBIN (IEPBUYHBIN U BTOPHYHBIN aKTHUB-
Hblil Tpancnopt). [lonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kameBOro Hacoca. DHIOLMTO3:
MUHOIUTO3, (haronuto3. Jk3ouuTo3. Knerounas crenka. CTpykTypa ¥ GyHKIMU KJIETOYHOM CTEHKH pac-
TEHHH, TPHOOB.

Huronnasma. Lutozone. Lutockener. Jpmxenue nuromiazmel. Opranouasl kieTkd. O1HOMEM-
OpaHHBIE OpraHoubl KJIeTkH: sHaormnazMatudeckas cets (DIIC), ammapar ['onbaku, TM30COMBI, HX
cTpoeHue U GyHKIUHU. B3anMOoCBsI3b 0THOMEMOPAaHHBIX OPraHOMIOB KIIeTKH. CTpOeHHE TPaHyIIIPHOTO-
petukynyma. Mexanusm nanpagnenus 6enxos ¢ IIIC.CuHTe3 pacTBOPUMBIX O0enkoB. CHHTE3 KIETOY-
HBIX MeMOpaH. [mankuii (arpaHyNsipHBII) SHAOIUIA3MAaTHYECKUH peTukynyM. CekpetopHas (QyHKIusS
anmapata lonpmku. Moougukayus 6erkos 6 annapame Tonvoocu. Copmuposka 0enkos
6 annapame [ onvoxcu. TpaHcnopT BEIIECTB B KiIEeTKe. Bakyonu pacTUTeNbHBIX KiIETOK. KieTouHsrit
cok. Typrop.

[TosiyaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHJPHUH, IIACTUIBL. [Ipoucxoocoenue Mumoxom-
Ooputi u nnacmuo. Cumouozernes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenre u GyHKIIMH MUTOXOH-
npuii ¥ actu . [lepBudHbIe, BTOPUYHBIE U CIIOXKHBIE TIACTHIBI (POTOCHHTE3UPYIOMIMX DYKAPHOT. XJI10-
POILIACTBI, XPOMOILIACTHI, JICHKOMIIACTHI BBICIIUX PACTCHHIA.

HememOpanusie opranon sl kieTkd CTpoeHrne U GyHKIMH HEMEMOPAHHBIX OPTraHOUIOB KIETKH.
PuGocomsl. IIpomesicymounvie punamenmol. MuxkpoduaaMeHTbl. AkmurosbleMukpoguiamenmsi. Mpl-
IIEYHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HeMbluieunblx Kiemok. Mukporpybouku. KiieTounsrit
neHtp. CTpoeHue M JBMKEHHE KT'YTUKOB M pecHHYeK. MUKpOTpyOOuKH LUTOIIa3Mbl. LleHTproms.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6enxu.

SAnpo.  OO6onouka  sapa,  XpOMaTHH,  KapuoIasMma,  SAPBIIIKH, WX  CTPOEHHE
u GyHKIUK. SAnepHblit 6e1KoBbI MaTpUKc. [IpocTpaHCTBEHHOE pacoioKeHne XpOMOCOM B UHTep(has3-
HOM sifipe. Dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. /JuHamuka s0epHoti 060-
JIOYKU 8 Mumose.floepuwviii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SYKapHOT (PaCTUTEIbHOH, KH-
BOTHOM, TPUOHOI).

JleMoHCTpauuu:

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

TaGnuue! 1 cxembl: «CTpoeHHE YYKapUOTHUYECKON KIETKW», «CTpoeHHe )KUBOTHOM KIeTKH», «CTpoe-
HUE PACTUTEIIbHOW KIETKH», «CTpoeHrne MUTOXOHIApHH», «Aapoy», «CTpoeHue MpOoKapuOTHUECKOM
KJIETKU».

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MUKpOIIpENapaThl PacTUTEIbHBIX, KUBOTHBIX KIIETOK,
MUKpOTIpenaparbl 0aKTepHalbHbBIX KIETOK.

JlaboparopHble U NpaKkTUYecKue padoThbl:

[TpakTryeckas padora Ne3«3yueHue cBOMCTB KJIETOUHON MEMOpaHbI».

[IpakTuueckas padota Ned«M3yueHune NBUKEHUS IIUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

JlaGopatopHnas pabota Ne3«3yueHne CTpOeHHUs KIETOK Pa3IMUHbIX OPTaHU3MOBY.

Jlabopartopnast pabota Ne 4« ccnenoBanue miia3MoIn3a 1 JerIa3MoIn3aB PACTUTEIBHBIX KIETKAX .
Tema 6. O6MeH BelecTB M NpeBpalieHue IHepruu B kierke (10 u).

MyHunmmaibHOe aBTOHOMHOE 001ieobpa3oBarensHoe yupexaenue I mvuasus Ne 104 «Knaccndeckas THMHA3HS»
Pabogas mporpamMma 0CHOBHOTO 001Iero 00pa3oBaHus 0 61ONOTHH (YTrITyOJICHHBIH YPOBEHB)



AccUMUIISINS U TUCCUMIIISIAS — JBE CTOPOHBI MeTabonm3Mma. Tumbsl oOMeHa BEIIeCTB: aBTO-
TpoHBINA U TeTepoTpodHBIA. YyacTue KHCIopoaa B 0OMEHHBIX Ipoleccax. JHepreTuyeckoe obdecre-
YyeHue KJIeTKU: mpeBpaiieHne ATD B 0OMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep peaKIuil Kiie-
TOyHOrO MeTabonu3zMa. DepMeHTHI, X CTPOCHUE, CBOMCTBA U MexaHu3M jaencTBus. KodepmenTsr. OT-
Tu4ust PEPMEHTOB OT HEOPraHUYECKHUX KaTalu3aTopoB. benku-akTuBaTopbl M OENKU-UHTHOUTOPHI. 3a-
BHUCUMOCTH CKOPOCTH (DepPMEHTATHUBHBIX PEaKIUil OT Pa3InYHbBIX (PAKTOPOB.

[lepBHUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KJIeTKE. DOTOCUHTE3. AHOKCULEHHDIU U OKCUSEHHbIU
gdomocunmes y bakmepuu. Ceemocobuparowjue nuemeHmol U NUSMeHmyvl peakyuoHHo2o yenmpa. Ponb
XJIOPOILIACTOB B Mporiecce poTocuHTe3a. CBeToBasu TeMHOBas (a3bl. Pomoodvixanue, Cz., Ca. u CAM-
munsl pomocunmesa. [IpogykTuBHOCTE (poTOCHHTE3a. BrmsiHue pasnuuHbIX (HakTOpOB Ha CKOPOCTh
dboTocuHTe3a. 3HaUeHHUE (DOTOCHHTE3A.

XemocuHTe3. PaznooOpasue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOIIUE OaKTepuu, ske-
ne300akTepun, cepoOaKTepru, BOAOPOIHBIE OaKkTepun. 3HaYCHIE XEMOCHUHTE3A.

AmnaspoOHbIe opranu3Mel. Bugsl 6poxkenust. [IpogykTel OposkeHUSI M MX HCIIOJIIb30BaHUE YEIIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00EKThl OMOTEXHOJIOTHH M BO30YIUTEIN OOJIE3HEH.

AspoOHbIe OpraHu3Mbl. JTambl SHEpreTudeckoro oomena. [loaroropurensusiit atan. [nukonus —
OECKHUCIIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHue, UM KJIETOUYHOE AblxaHue. Pojab MUTOXOHIpHI B mpolieccax 0uoio-
rudeckoro okucinenus. luknuyeckue peakuuu. OxkucnutensHoe GochopunupoBanue. IHepeus mem-
bpannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoi AT@-cunmasvl. [Ipeumyiiectra
a’poOHOT0 MyTH OOMEHa BEIIeCTB Nepe] aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOT0 0OMEHa.

JeMoHcTpanuu:

[optpetsr: k. [Ipuctin, K.A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, 11. Murtuemn,
I'.A. 3aBap3uH.

Tabmuis! u cxemsl: «@oTocunTe3», «IHEpreTudecKkuil 0oMen», «bruocunres o6enka», «Ctpoenue dep-
MEHTay, «XEMOCHHTE3».

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE JJIsl IPUTOTOBJICHUS MTOCTOSIHHBIX U Bpe-
MEHHBIX MUKPOTIPEIapaToB.

JlabGopaTopHble H NpaKTHYecKue padoThbl:

Jlaboparopnas padora Ne5 «M3yueHune karanuTHUECKON aKTUBHOCTH ()EPMEHTOB (Ha IPUMEPE AMUIIA3bI
WJIM KaTaasbl)y.
Jlaboparopnast pabota Ne6 «M3yuenue hepMEeHTATUBHOTO PACIICTIEHUS IEPOKCHIa BOAOPO/Ia B PaCTH-
TEJIbHBIX 1 JKUBOTHBIX KIIETKAX).
Jlabopartopnast pabota No7 «CpaBHeHHE TTPOILIECCOB (POTOCUHTE3A U XEMOCHHTE3AY.
Jlaboparopnas pabota Ne§ «CpaBHeHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsencrBennast nngopmanus u peanauzanus eé B kiaerke (10 u).

Peakuuu matpuyHoro cunresa. [[puHIIMT KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
Peanuszanus HacnencTBeHHOM nHpopManuu. ['eHeTnueckuii KoJ, ero cBoicTBa. TpaHCKpUIIIUS — MaT-
puunbiii cuate3 PHK. TIpuHIMIBI TpaHCKPUTIIIUN: KOMILJIEMEHTAPHOCTD, AaHTUIIAPAIIIEIbHOCTD, ACHM-
MeTpudHoCTh. Co3spegsanue mampuyunvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHbix PHK B 6nocunTese 6enka. YcioBust GMOCHH-
te3a 6enka. KogupoBanue amuHokucinot. Posb pubocoM B OrocuHTE3€ O€enka.

Cosepemennvie npeocmagnenuss o cmpoenuu 2eHog. OpraHuszalys reHoMa y IpoKapuoT U dyKa-
puoT. Perymsiius akTMBHOCTH TeHOB y pokapuoT. [ ' unotesa onepona (®. XKakoo, XK. Mano). Mozexy-
JIAIPHBLE MEXAHUMbL IKCNpeCccuu 2eHo8 y sykapuom.Ponb xpomamuna 6 pezynayuu pabomol 2enos. Pe-
TYJSIUs OOMEHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycsl — HekiieTouHbIe ()OPMBI KU3HH B O0IUraTHBIE Tapa3uThl. CTpOEHUE MPOCTHIX U CII0KHBIX BH-
PYCOB, peTpOBUPYCOB, OakTepuodaroB. Kuznennwiti yuxi JJHK-cooepacawux supycos, PHK-cooepaca-
wux supycog, bakmepuoghazos. Obpamnas mpaHcKpunyus, peeepmasa, UHmezpasa.

BupycHuble 3a0601eBaHus yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-19, counanbHbie U Meau-
LUHCKHE TPOOIEMBI.
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buoungopmamurxa: unmezpayus u ananuz boavuiux maccusos («bigdata») cmpyxmypruix 6uono-
euveckux oaumHwvix. Hanomexnonoeuu ¢ ouonozuu u meouyune. Ilpoepammupyemvie yHKyuu 0enixos.
Cnocobwl 0ocmasku n1ekapcms.

JleMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [{.11. UBaHOBCKUIA.
Tabmuuer u cxemsl: «brocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «baktepuodarmy».

JlabGoparopHble H NIpaKkTHYecKue padoThbl:

[TpakTuyeckas padora Ne5 «Co3nanne MOAETH BUPYCay.
Tema 8. ’KuzHeHHblii UK kiaeTku (10 1).

Knerounsnii nuki, ero nepuonsl U peryisinus. Matepgaza u muto3. OcoOeHHOCTH MPOLIECCOB,
nporekammux B uHrepdasze. [logroroBka kierku K aeneHuto. [Ipecunternueckuil (MOCTMUTOTHYE-
CKHUI), CHHTETUYECKHI U IOCTCUHTETHYECKUN (IPEMUTOTHUECKUN) TIEPUOIBI HHTEP(ha3HI.

Marpuunsiii cunte3 JJHK — peruikanus. [punuuner permukanuu JJHK: komieMeHTapHOCTSD,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUIAapauleabHOCTh. MexanusMm permmkanuu JIHK. Xpomocomsl.
Ctpoenue xpomocoM. TeaoMmephl U TeroMepa3a. XpOMOCOMHBIN HA0Op KIETKH — KapuoTwuil. {urion -
HBIW ¥ TarIOUTHBINA HA0OPH! XpoMocoM. ['omMonoruynbie XpoMocoMbl. [10710BBIE XPOMOCOMBEI.

Jlenenue knetku — Muto3. CTaiuu MUTO3a U IPOUCXOAIIME B HUX Ipolecchl. Tunel Murosa. Ka-
PUOKHMHE3 U IUTOKMHE3. brosiornueckoe 3HaueHuEe MUTO3A.

Perynsmus MutoTrueckoro ukia kietku. [lporpammupyemas kinetounas rubens — anonto3.Kie-
TOYHOE PO, XPOMOCOMBI, (PYHKIMOHATbHAATCHOMUKA. Mexanusmol nponugepayuu, oupgepenyu-
PO6KU, cmapeHus u eubenu kiemox. «L{ugposas knemrkay — buounghopmamuueckue mooenu yHKyuo-
HUPOBAHUSL KIEMKU.

JlemoHcTpauu:
Tabmuubl 1 cxeMbl: «OKU3HEHHBIN HHUKIT KIETKHY», «Muto3y», «CTpoeHue xpomMocomy, «Permmkamms
JIHK».

O6opynoBaHMe: CBETOBOM MUKPOCKOI, MUKponpenaparbl: «MuTo3 B KIeTKaxX KOpeLKa JyKay.

JlabGopaTropHble H NpaKTUYecKue padoThbl:
Jlaboparopras padota Ne9 «3ydueHne XpoMOCcOM Ha TOTOBBIX MUKPOIIpENapaTax».
Jlaboparopnas padora NelO «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOpELIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 9. Ctpoenue u pynkuuu opranuzmosn (18 u).

buonoruueckoe paznooOpazue opranu3moB. OJHOKIETOYHBIE, KOJIOHUAIBHbBIE, MHOTOKJIETOUHbBIE
OpraHU3MBl.

Oco0eHHOCTH CTPOEHUS U KU3HEEATEIIbHOCTH OJJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJIETOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrue NpoTUCThl. KoloHNanbHbIe OpraHu3MBl.
B3aumocBs3p yacteil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. OpraHusm
Kak equHoe 1enoe. 'omeocras.

Tkanu pacrenuil. Tunsl pacTUTENbHBIX TKaHEH: 0Opa3oBaTeabHasi, MOKPOBHAs, MPOBOALIAs, OC-
HOBHas1, MexaHnueckas. OcoOeHHOCTH CTpOeHUs, QYHKIMHA U PacloNoKEHHs TKaHell B opraHax pacte-
HHUI.

TkaHM )KMBOTHBIX M 4YeJIOBEKa. TUIbI dKUBOTHBIX TKaHEH: SMUTEINAIbHAS, COEAUHUTEbHAS, MbI-
nieyHas, HepBHas. OCOOEHHOCTH CTPOEHHUsI, QYHKIIUHN U PacIOIOKEHHs TKaHEH B OpraHax >KUBOTHBIX U
4eJI0BEKa.

Opransl. BereratuBHble U reHEpaTUBHBIE OPTaHbl pacTeHNU. OpraHbl U CUCTEMBI OPIraHOB KUBOT-
HBIX U yenoBeka. DyHKIIMM OpraHoB U CUCTEM OPIraHOB.

Omnopa Tena oprann3moB. Kapkac pacrenuii. CkeneTbl 0JHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX JKH-
BOTHBIX. HapyxHblli 1 BHyTpeHHMI ckeneT. CTpOEHHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBukeHne opraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, KI'YTHKOBOE,
pecHuyHoOe. J[BI>KEeHNE MHOTOKJIETOYHBIX PACTEHUMN: TPOMU3MbI U HACTHH. J|BUKEHUE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEeKa: MbllieuHas cuctema. Pedexc. CkeneTHble MBI U UX paboTa.
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IInranue opranusmos. Ilornomenne Boabl, yriIeKUCIIOro ra3a U MUHEpaIbHbIX BELIECTB PACTCHHU-
amu. [Iuranue )xUBOTHBIX. BHYTPUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE NuuieBapeHue. [Intanue no3soHou-
HBIX )KMBOTHBIX. OTZ€JIbI MUILEBAPUTEIBHOTO TpakTa. IInmeBapurensHble xkenessl. [Inmesapurensras
CUCTEMa YEJIOBEKaA.

Jlpixanue opraHu3MoB. [[pixanue pacteHuid. J{prxanue xuBOTHBIX. (uddy3us razos depes mo-
BEPXHOCTh KieTku. KoxkHoe npixanue. JlprxareiapHasi MOBEPXHOCTh. JKabepHoe U JIErouyHOE JbIXaHHE.
JIpIxaHKe O3BOHOYHBIX )KMBOTHBIX U Y€JI0BEKA. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX T103BO-
HOYHBIX KUBOTHBIX. J[pIXaTelIbHAs cUCTEMa YesoBeKa. MexaHn3M BEHTUIISLUHU JIETKUX Y IITHUL] U MJIe-
Konurtarouux. Perymsuus neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIIOPT BEIECTB Y
*KUBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas: cuCTEMa IO3BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepale, KpOBEHOCHBIE COCYIbI M KpOBb. Kpyru kpoBooOpatieHus. DBONIONUOHHbIE YCIIO0XK-
HEHMsI CTPOEHUsI KPOBEHOCHOM CHCTEMBI IT03BOHOUHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsaius.

Brinenenue y opranusmoB. Beiienenue y pacrenuii. Beinenenue y ;kuBoTHbIX. COKpaTUTENIbHBIE
Bakyosd. Oprasbl BbiaeneHus. OUIbTpanys, ceKpenus U 00paTHOE BCAChIBAHUE KaK MEXaHH3MbI pa-
00THI opraHoB BblAeTeHHs. CBS3b MOJIOCTH Tella C KPOBEHOCHOW U BBIICIUTEIBHON crcTeMaMu. Boijie-
JIEHHE Y I03BOHOYHBIX )KUBOTHBIX M 4yenoBeka. [louku. Ctpoenue u GpyHkuonupoanue Hedpona. O6-
pa30BaHKME MOYH y YEJIOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl 6aKTepHii U LUCTHI MPO-
cTeIuX. 3alumTa y MHOIOKJIETOUHbIX pacTteHuil. Kyrukyna. CpencrBa maccUBHOM U XMMUYECKOM 3a-
U Thl. DUTOHIMIBI.

3ammTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M X IPOU3BOAHKIE. 3alIUTa OpraHu3Ma ot 6o-
ne3Hel. IMMmyHHas cucreMa denoseka. KileTouHbl U TyMOpaJIbHbII IMMYHUTET. BpoXXAE€HHBIN U IPH-
o0peTEHHBIN crienudruecKruii UMMYHUTET. Teopus KIOHAIBHO-CceNeKTUBHOro nMmyHuTera (I1. Dpnux,
@®.M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Polib BpOXKIEHHOTO UMMYHHUTETA
B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxxuMocTh U peryssauus y opraHu3MoB. Pa3pa)kxuMOCTh y OJHOKJIETOUYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisanus y pacTeHuil. POcToBbIE BelecTBa U UX 3HaYCHUE.

HepsHas cuctema u peduiekTopHas peryssius y »kuBoTHeIX. HepBHas cucrema u e€ otaesnsl. DBo-
JIIOLIMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI Y )KUBOTHBIX. OT/IENIbI TOJIOBHOTO MO3Ta MO3BO-
HOYHBIX KMBOTHBIX. Peduiekc u pedexkropHas ayra. besycinoBHble 1 yclioBHBIE pedIIeKChI.

I'ymopanibHas perynsauus 1 S9HAOKPUHHAS CUCTEMA )KMBOTHBIX U 4yenoBeKa. JKeses3pl 3HT0KpUHHON
CUCTEMBI U UX F'OPMOHBI. JlelicTBHE TOPMOHOB. B3aMOCBs3b HEPBHOW U SHIAOKPUHHOU cucTeM. I uno-
Tajamo-Tunogu3apHas CUCTEMA.

JleMoHCTpanuu:

[Toptper: N.II. I1aBnoB.

Tabmuuel u cxempl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKJIETOUHbIE BOAOpociany, «bakrepum»,
«IIpocreiimmey, «OpraHbl BETKOBBIX pacTeHHiD», «CHCTEMBbI OPraHOB MO3BOHOYHBIX KHUBOTHBIX),
«BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu pacTeHuit», «KopHeBble cucTeMbl», «CTpoeHue cTeds»,
«CTpoeHue JUCTOBOM IIIaCTUHKNY, « TKaHU KUBOTHBIX», «CKeneT uenoBekay, «llummesapurenbHas cu-
cremMa», «KpoBeHocHas cuctema», «JlpixarenpHas cucreMay, «HepsHas cucremay, «Koxay, «Mpliieu-
Has cucteMay,«BbraenuTenbHas cuctemMa», « JHIOKpUHHASA cuctemMa», «CTpoeHne MbIbhy, «MMmy-
HUTETY, «KHIIEeYHOMOoIOCTHBIEY, «CXeMa MUTaHUs pacTeHU», «KpOBEHOCHBIE CCTEMBI TI03BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruapei», «CTpoeHHe IIaHapumny, «BHyTpeHHee CTpOEHHE 10K IEBOTO YEPB»,
«HepBHas cuctema pwio», «HepBHas cuctema nsarymku», «HepBHas cuctemMa MpecMBIKAOIIUXCS,
«Hepsnas cucrema nruny, «HepBHasg cuctema miiekonuTaromux», «HepBHas cucrema yenosekay, «Pe-
dbeke».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOITIPENapaThl OJHOKJIETOUHbIX OPTaHU3MOB, MUKPO-
npenaparsl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, JKUBBIE DK3EMILIAPHI
KOMHATHBIX pacTeHUH, repOapuu pacTeHUI pa3HbIX OTAENIOB, BIa)KHbIE MPEnapaThl ’KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM O0ECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelloBeKa, 000pyJ0BaHUE IS IEMOH-
CTpalldi IOYBEHHOTO W BO3AYIIHOIO IHUTAaHUS PpACTEHMM, pacHIelyieHus Kpaxmajia U OeJKoB
noJi JeiictBueM (epMeHTOB, 000pYAOBaHUE JJIS AEMOHCTPALUMHU OIBITOB MO M3MEPEHUIO >KU3HEHHOMN
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€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBHKEHHM, MOJIETTU TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOT-
HBIX.
JlabGopaTopHble U NpaKkTHYecKue padoThbl:
JlaGopatopnas pabora Nell «3yuenue Tkaneil pacreHuii».
JlaGopartopnast pabota Nel2 «/3y4ueHne TKaHEH KUBOTHBIXY.
Jlaboparopnas pabota Nel3 «M3yueHne opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3mHoxkeHHe U pa3BuTHE OPpranu3mos (14 v).

®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecronioe (BKJItoYasi BETeTaTUBHOE) U MOJIoBoe. Bunbr Oec-
IOJIOTO Pa3MHOXKEHHUS: IOYKOBaHKE, CIOPYJIsLUs, hparMeHTaIlus, KIOHUPOBAaHUE.

[TonoBoe pazmuoxkenue. IlonoBeie KieTkH, uiu rametsl. Meito3. Craauu meiio3a. [loBenenue
xpomocoM B Meiio3ze. Kpoccunrosep. buonornueckuii CMbIC Mei03a U MOJ0BOTO Ipoiecca. Meios u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y ;kuBoTHbIX. [lonoBeie sxene3bl. O6pazoBaHue U paz-
BUTHE NOJIOBBIX KJIeTOK. CriepmaroreHnes u ooreHes. CTpOeHHUE MOJIOBbIX KIETOK.

OmnogoTBopeHre U 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHHMS: HapyKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOJIOrusl — HayKa O pa3BUTHH Opra-
HU3MOB. Mopghoecenes — 00Ha u3 enaguwvix npobiem amopuonozuu. Konyenyus mopgozenos u moodenu
mopghocenesza. Ctaguu >MOpuoOreHe3a >KUBOTHBIX (Ha mpumMepe Jarymkn). Ipobnenue. Tumnst gpobiie-
HUs. [emepmunuposannoe u nedepmunuposantoe opooaenue. bracmyna, munvl 6nacmyn. OcobeHHO-
CTH APOOJICHHS MICKOITUTAIONINX. 3apO/IbIIIEeBbIE JIUCTKH (TacTpyIaLus). 3aKiajika OpraHOB U TKaHen
13 3apOJIBILIEBBIX JUCTKOB. B3anMHOe BiMsHKE YacTel pa3BUBAIOLIETOCS 3apo/bliia (3MOpHOHAJIbHAS
WHIYKINS). 3aKIa/IKa [IaHa CTPOSHUS )KUBOTHOTO KaK pe3yIbTaT UEPAPXUUECKUX B3aUMOICHCTBUIL r'e-
HOB. BiisiHre Ha 3MOpHOHATBHOE PA3BUTHE PA3IUIHBIX (DAKTOPOB OKPYKAIOMICH CPE/IBI.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpuonanbhbliil nepuo. [Ipsmoe u Henpsmoe pazputue. Paz-
BUTHE C MeTamMop(}o30M y OECrO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. broiorndeckoe 3Ha4eHHe
MPSAMOTO U HENPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpoae. THUIIBI pocTa )KUBOTHBIX. PaKTOPHI
PEryJSIIH pOCTa KUBOTHBIX M YenoBeka. CTanu mocTaIMOPHOHAILHOTO Pa3BUTHS Y dKUBOTHBIX U Ye-
noseka. [lepuonbl oHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

Pa3muoxenue u pa3Butue pactenuil. 'amerodur u ciopoput. Meiio3 B KU3HEHHOM LIUKIIE pac-
teHuit. O6pazoBaHue crop B nporecce Meiiosa. [lamerorenes y pactenuil. OmiofoTBOpEHUE U pa3BUTHE
pacTUTENBHBIX OpraHu3MOB. [[BOifHOE OIIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U pas-
BUTHE CEMEHH.

MexaHu3MBbl peryJsluU OHTOT€HE3a Y PACTEeHUM U KUBOTHBIX.

JleMoHCTpanuu:

[Toptpersr: C.I'. HaBamun, X. IlInemas.

TaGnuiel 1 cxeMsl: «BereraTuBHOE pa3sMHOXKeHUEe», « THUIBI Oecronoro pa3MHOKEHUs», «Pa3MHOKeHne
XJIaMUJIOMOHAJIbI», «Pa3MHOXKEHNE IBIIIEHBIY, «Pa3sMHOKEHNE TUAPBDY, «Meno3y, «XpoMocoMbDy, «I a-
MeToreHes», «CTpoeHHe SHLEKIETKU U cliepMaTo30na», «OCHOBHBIE CTauM OHTOreHe3a», «lIpamoe
U HelpsiMoe pasBUTHE», «Pa3BuTHe Maiickoro xyka», «Pa3Butue capaHum», «Pa3BuTue JATYHIKHY,
«/IBOifHOE  OIUIOJOTBOPEHME Yy ILBETKOBBIX pacTeHHiD», «CTpoeHue CceMsH OJHOJOJBHBIX
U JIBYJOJIBHBIX pacTeHUuN», «KM3HEHHBIN UK MOPCKON KanycTh», «OKM3HEHHBIN LUK MXay, «Kn3-
HEHHBIN [IUKJI TAIOPOTHUKAY, «PKU3HEHHBINA IUKIT COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIpenapaThl SHIEKIETOK U CIIepMaTo30UI0B, MO-
nenb «L{uKi pa3BUTHS JAATYIIKN.

JlaboparopHble U NpaKkTUYecKue padoThbl:

JlaGopatopHnas pabora Nel4 «3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MUKpOIpenapaTax.
[TpakTryeckast pabota Ne6 «BrIsiBIeHHE TPU3HAKOB CXO/ICTBA 3aPOJIBIIIEH MO3BOHOYHBIX )KHBOTHBIX).
JlaGopatopnas padora Nel5 «CtpoeHre opranoB pa3MHOXKEHHSI BHICITUX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHu3MoOB (2 4).

HcTtopus cTaHOBIEHMS M Pa3BUTUSI 'eHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oreuecTBeHHBIX YU€HbIX B pa3BuTuu reHetuku. Paborsr H.K. Konsriosa, H.W. Basu-
noBa, A.H. benozepckoro, I'.J]. Kapneuenko, F0.A. ®unumnuenko, H.B. Tumodeera-Pecosckoro.
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OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE T'€HBI,
aJIbTEpHATUBHBIC NPU3HAKY, JOMUHAHTHBIA U PELIECCUBHBIN NIPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YU-
cTas JIMHUS, THOPUIbI, TeHOTUI, peHOoTUIl. OCHOBHBIE METO/Ibl T€HETUKH: TMOPUA0IOTUYECKUHN, LINTO-
JIOTUYECKHM, MOJIEKYJISIPHO-T€HETUYECKU .

JeMoHcTpanuu:

[Hoptpersr:I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. Basunos, A.H. benoszepckuid,
I'.JI. Kapnieuenko, F0.A. ®ununyenko, H.B. Tumodees-PecoBckuii.
TaOmuis! u cxembl: «MeTobl TEHETUKNY, «CXEMBbl CKpELIMBaHUI.
JlaboparopHble U NpaKTHYecKue padoThbl:
Jlaboparopnas pabotaNel6 «JIpo3oduia kak 00bEKT FTeHETHUECKUX HCCIICTOBAHUI.
Tema 12. 3akoHoMepHOCTH HacJieAcTBeHHOCTH (14 1).

Monorubpuanoe ckpenBanue. IlepBoiii 3akoH MeHens — 3aKoH eInH000pa3usi THOPUIOB Tep-
BOro nokosnenus. IIpasnno nomunupoBanus. Bropoi 3akoH Menaens — 3aK0H pacIleIUICHHUs IPU3HA-
KoB. [{uTonornyeckre 0CHOBbI MOHOTMOPHUIHOTO CKPELMBaHuUs. | MII0T€3a YUCTOTHI FaMeT.
Ananusupyroniee ckpemysanue. [IpomexyTounslil xapakrep HacienoBanus. Pacuiemienue npu3HakoB
IIPU HETIOJIHOM JIOMUHUPOBAHUHU.

JurndpunHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBUCUMOT'0 HacjieI0BaHUs IIpH-
3HaKoB. L{uTonornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIBAHUS.

CueruieHHoe HacineoBaHue npu3HakoB. Pa0otsl T. Moprana. CuersieHHOe HaclieI0BaHUE T'eHOB,
HapyLICHUE CUEIUIEHUS MEX 1y TeHaMu. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXaHU3M ONPEIEIICHUS 110J1a. AYTOCOMBIH ITOJIOBBIE XPOMOCOMBI. 1'0-
MOT'aMETHBIA M reTeporaMeTHbIN noil. ['eHeTndeckas CTpyKTypa IOJIOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLIETJIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucreMa. [ImedoTponus — MHOKECTBEHHOE JeHCTBHE reHa. MHoOxe-
CTBEHHBIN ayienn3M. BzaumonencTeue HeauienbHbIX reHoB. KoMiiementapHocTs. Onuctas. [lonume-
pusi.

I'eHeTHuecKuil KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, a TAKXKe (PU3UOIOrMUECKUX
MPOIIECCOB, TTOBEACHUS U KOTHUTHUBHBIX (YHKIUH. [ eHeTHYecKne MEeXaHn3Mbl CHMOMOTeHe3a, MeXa-
HU3MBI B3aMMO/IEHCTBHS «XO35IMH — Iapa3uT» U «X035IMH — MUKPOOHOMY. [ 'eHeTnyeckre aclieKThl KOH-
TPOJIS M U3SMEHEHMSI HAacJIeICTBEHHON NH(OpMAaIMK B TOKOJIEHUSAX KJIETOK U OPTaHHU3MOB.

JleMoHCTpanuu:

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

Tabnuue! u cxemsl: «IlepBblit 1 BTOpoii 3akoHbI Menzaens», « Tpetuit 3akoH MeHnens», «AHanu3upy-
Iollee cKpemuBanue», «Hemonnoe noMuHnpoBanuey, «ClenjieHHOe Hacae10BaHue MPU3HAKOB Y JApO-
30¢uibly, «['eHeTnka nona», «Kapuotun venoseka», «Kapuotun npozodpmisl», «KapuoTun nTHLED,
«MHO€ECTBEHHBIN aIeaIn3M», «B3auMoaeCTBIE TEHOBY.

Ob6opynoBaHue: MOAETH Ui IEMOHCTPAILIMH 3aKOHOB €IMHO00pa3Hsi THOPUA0B MEPBOTO MOKOJIEHUS U
pacUICTUICHHs] IPU3HAKOB, MOJENb JUI JEMOHCTPALMM 3aKOHA HE3aBUCHUMOI'O HACJIEJAOBAHUS IIPU3HA-
KOB, MOJIENIb [l IEMOHCTPALMH CLEIUIEHHOTO HACJIE€OBAHNS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUK-
pomnpemnapart: «JIpo3odumnay.

JlaGopaTopHble U NpaKTUYecKue padoThbl:

[IpakTnueckast pabora  No/  «l3yueHue  pe3yapTaTOB  MOHOTHOPHIHOTO  CKpEIIMBAHHUSA
y Ap030(HITB».
[Mpaktnyeckas  pabora  Ne8  «l3ydeHme  pe3ynbTaTOB  TUTHOPUIHOTO  CKPEUIMBAHUS
y Ap030(HITB».

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH (6 1).

B3aumoneiicTBre reHOTHIIA U cpeibl TpH (popMHUpoBaHUH QeHoTHIa. I3MEeHYHMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KONMUYECTBEHHBbIE MPHU3HAKU. BUIIbI M3MEHUYMBOCTH: HEHACNEACTBEHHAs U HacJel-
CTBEHHasI.

MonudukanrionHas U3MEeHUUBOCTh. Poiib cpezbl B hopMUpoBaHUH MOIU(DUKAIIMOHHONW H3MEHYH-
BocTu. Hopma peakuuu npusHaka. Bapmanmonuslit psin v BapuanuonHas kpusas (B. Moranncen).
CaoiicTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.
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I'enotunuueckas n3MeHUYNBOCTh. CBOMCTBA FTEHOTUNMMYECKON M3MEHYMBOCTH. BUIbI reHOTUITYE-
CKOM M3MEHYHMBOCTH: KOMOWHATUBHAS, MyTaIl[HOHHASI.

KomOunaTtuBHas H”3MEHUYUBOCTH. Mei03 1 TTOJIOBOH MPOIECC — 0CHOBA KOMOWHATHBHOW M3MEHUHNBOCTH.
Ponb kOMOMHATHBHOW M3MEHUMBOCTH B CO3/IaHUU TE€HETUYECKOTO pa3sHOOOpa3us B Mpeaenax OJHOTO
BHJIA.

MyrarmonHasi ”3BMEHYMBOCTh. BUIbI MyTaiuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE
Y UHIYLUPOBAHHbIE MyTalUU. S nepHbIe U HUTOIIa3MaTndeckue Mytaiuu. CoMaTu4ecKue U MOJIOBbIE
MyTaiuu. [I[puunHbl BOSHUKHOBEHHS MyTalluii. MyTareHsl U UX BIUSHAE Ha OPraHu3Mbl. 3aKOHOMEp-
HOCTHM MYTAaIMOHHOI'O Ipoliecca. 3aKOH T'OMOJIOTMYECKUX PSAOB B HACIEACTBEHHONM HW3MEHUYMBOCTH
(H.A. BaBusnoB). BuesiepHas u3MEHUMBOCTh M HACIEICTBEHHOCTD.

Onucenemuxa U 9SNUCEHOMUKA, pPOIb  INULEHEMUYeCKUX (dakmopose 6 HACIe008aHUU
U UBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKO ) OPSAHUZMOB.

JeMoHcTpanuu:

IToprpersr: I'. ne ®pus, B. Moranncen, H.M. BaBunos.

Tabmuis! 1 cxembl: «Buabsl n3MeHYNBOCTU», «MouduKkaloHHas U3MEHYUBOCTEY, «KoMOnHATHBHAS
M3MEHYMBOCTBY, «Meio3», «OmionoTBopeHney, «I eHeTndeckue 3a00aeBaHus 4YeI0BeKa», «Buabl my-
TaLumny.

O6opynoBanue: XUBbIe W TepOapHbIC IK3EMIUISIPHI KOMHATHBIX PACTEHH, PUCYHKH ((oTorpa-
(un) )XKUBOTHBIX C Pa3IMUYHBIMH BHJIaMU U3MEHYHBOCTH.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Jlaboparopuas pabota Nel7 «lccnegoBanue 3aKOHOMEPHOCTEH MOAM(PHUKAIMOHHON H3MEHYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U BApUALIMOHHOW KPUBOW».
[TpakTuueckas pabora Ne 9 «Myranuu y apo30¢uibl (Ha TOTOBBIX MUKPOIIpernapaTax).

Tema 14. I'eneTnka desioBeka (4 4).

Kapuorun yenoseka. MexayHapoaHasi mporpaMmma HMCCIEIOBaHUsI T€HOMa 4denoBeka. Meroabl
M3Yy4YEHUs] TeHETUKH YEJIOBEKA: FeHEATOrHYeCKU, OJU3HEIIOBBIN, IMTOTCHETHUYECKUH, TOMYSIIUOHHO -
CTaTUCTUYECKUN, MOJIEKYJISIpHO-TeHEeTHYeCKUd. COBPEMEHHOE ONpPENEICHNE TeHOTUIIA: MOJHOTEHOM-
HOECEKBEHUPOBAHNE, TCHOTUIIMPOBAaHKE, B TOM ynucie ¢ nomoueto [1I[P-ananusa. Haciencreennsle 3a-
0osieBaHMs YenoBeKa. [ 'eHHbIe B XpOMOCOMHEBIE 00JIe3HU YenoBeka. bone3sHu ¢ HacnenCTBEHHOM npe-
PaCIOJIOKEHHOCTHI0. 3HAYCHHE MEIUIIMHCKON TeHETHKHY B MPEOTBPAIICHUN U JICYCHUH TeHETUUECKUX
3a0oneBaHui yenoBeka. MeInKko-TeHeTH4eckoe KOHCYnbTupoBaHue. CTBONOBBIE KIeTKH. [loHsTHE «Te-
HETHUYECKOTO TPy3a». ITUUECKHE aCIIeKThl UCCIEIOBAaHUN B 00JIACTH pEJaKTUPOBAHUS T€HOMA M CTBO-
JIOBBIX KJIETOK.

['eneTndeckue GpakToOpsl MOBBIIEHHON YYBCTBUTEIBLHOCTH YEIOBEKA K (U3MUECKOMY U XUMUYE-
CKOMY 3arpsi3HEHUIO OKPYKarolleu cpepl. ['eHeTnyeckas npeapaconoKeHHOCTh YeJIOBEKa K MaTojo-
THSIM.

JleMoHCTpauuu:

Tabmuips! u cxemsl: «KapuoTturm yenoBekay, «MeToIbl U3YUCHHS TEHETUKHU YelloBeKay, «[ eHeTnueckue
3a005IeBaHUs YETTOBEKAY.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

[Tpaktuueckas pabora Ne 10 «CocraBnenue u aHaan3 poAOCIOBHOMN.
Tema 15. Cenexuusi opranusmos (4 4).

JlomecTuKanus U ceeKus. 3apoKaeHue celekunu u goMectukanuu. Yuyenue H.M. Basunosa o
[leHTpax MPOUCXOKACHUS K MHOTOOOpa3usl KyJIbTYPHBIX pacTeHHU. Pob cenekiuu B CO3JaHuN COPTOB
pacTeHui ¥ opoA KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTMYECKUX PsIIOB B HACIEIACTBEH-
Hoit n3menunBocTy H.W. BaBuiosa, ero 3nauenue Juist CEJIeKIIMOHHON paOOTHI.

MeTo/bI CeNeKITMOHHOM paboThl. FICKyCCTBEHHBIN OTOOP: MACCOBBINA M MHIUBUYaTbHBIA. DTaIbl
KOMOWHAIIMOHHOM cenekiuu. VcrpiTanue nmpou3BoauTeniei mo motoMctBy. OTOOp MO reéHOTHITY C TO-
MOIIIBIO OIIEHKU ()eHOTHUIIa TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ IoMolsio aHanmu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEIEKIIMOHHON paboThl. PaananoHHbI U XUMHAYECKHMA
MyTareHe3 Kak UCTOYHUK MyTalliil y KyJIbTYypHBIX ()OpM OpraHuzMoB. Vcrons30BaHrne TEHOMHOTO pe-
JTAKTUPOBAHUS U METO/I0B pexoMOnHaHTHRIX JIHK s momydeHuss mCX0qHOTO MaTepuana s CeleK-
LUH.
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[Tonyyenue nonuruion10B. BHyTpuBHaoBas rubpuansanus. bIu3kopoacTBEHHOE CKpeluBaHue,
i nHOpuauHT. HepoacTBeHHOe cKpenBanue, uin ayropuausr. ['ereposuc u ero npuuussl. Micnonb-
30BaHMe rereposuca B cenekuun. Otaanénnas rudpuausanus. [Ipeononenne Gecrionus MeKBUIOBBIX
ruOpuoB. JloCTHKEHNS CeNEKIIUU PACTEHUH U KUBOTHBIX. «3e1éHAs pesontoyusny.

CoxpaHeHue U U3ydeHUe INeHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POIUYEH
IUISL CO3JJaHUS HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIUCTBEHHBIX KYIBTYp. M3yueHue, coxpanerue u
ynpaenenue ceHemui4ecKuMu pecypcamu CeibCKOX03AUCTEEHHbIX U NPOMbBICIO6bIX ICUBOMHBIX 8 YesX
VAYUUEHUS CYWeCmEYIouux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIe ¢ NPUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NePedosblx UOel U NePCneKMUEHbIX MeXHON02U.

JleMoHcTpanuu:

[Toptpetsr: H.W. BaBunos, W.B. Muuypun, I'.Jl. Kapneuenko, ILIIL Jlykssanenko, b.JI. Actaypos,
H. bopnoyr, 11.K. benses.
Tabnuue! u cxembl: «L{eHTpbl IPOMCXOKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHuil», «3aKkoH ro-
MOJIOTHUECKHUX PSJIOB B HACJIEACTBEHHOW N3MEHUMBOCTIY, «MeToabl cenekium», «OtaanéHnas ruopu-
auzanusy, «MyTareHes».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnast paborta Nel8 «M3yueHue cOpTOB KYJIbTYpHBIX PACTCHHH M MOPOJ JOMAIIIHHUX >KUBOT-
HBIX».
Jlaboparopnas pabota Nel9 «3yueHue METOA0B CENEeKIIUU PACTCHUII.
[Tpaktuyeckas padora NelO «[IpuBuBKa pacTeHuU».
Okckypeust «OCHOBHBIE METOIbl U TOCTH)KEHUS CEJIEKLIMU PACTEHUH UM J)KUBOTHBIX (Ha CEJICKIMOHHYIO
CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JTabOpaTo-
PHIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 cHHTeTHYEeCKasi OuoJiorust (4 4).

OOBEKTHI, HCIIOJIb3YeMbIE B OMOTEXHOJIOTUH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOpIa-
HU3MBI, UX XapaKTepucTHKa. TpaTuiioHHast OMOTEXHOIOTHA: XJIeOoneueHne, moaydeHne KuCIOMOI0q-
HBIX IIPOAYKTOB, BUHOZAEINE. MukpoOuosornueckuii cuate3. OObeKThl MUKPOOHOIOTHYECKUX TEXHO-
noruii. [Ipon3BoacTBO O€lka, aMIHOKHCIIOT U BUTAMHUHOB.

Cozanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJIEHAIPAaBIEHHOTO U3MEHEHUS U KOHCTPYUPOBAHHUS T'e-
HOMOB C ILI€JIBIO MOTYYEHHS] OPraHU3MOB M X KOMIIOHEHTOB, CO/IEp KAIlUX HE BCTpeUarolrecs B MpH-
poJie GMOCUHTETUYECKUE ITYTH.

Kinerounas mnxeHepus. MeTtoasl KyabTypbl KJIETOK M TKAHEW pacTEHUN M KUBOTHBIX. Kpuo-
6anku. CoMmaTHueckas rHOpUIM3aIis U coMmaTndeckuii sMOproreHes. Vicronbp3oBaHue ramionusioB B ce-
JIEKIIUM pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonb306anue MOHOKIOHAIbHBIX U NOJIUK-
JIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEKOHCTPYKIUS SHIEKIETOK U
KJIOHUPOBaHHE KUBOTHBIX. MeTO/1 TpaHCIIJIaHTALIUU SJEP KIETOK. TexHono2uu 0300poenenus, Kyaomu-
BUPOBAHUSA U MUKPOKIOHATLHO20 PASMHONICEHUS CENbCKOXO3AUCNBEHHBIX KYIbMYP.

XpoMoCcOMHasi ¥ TeHHas MH)KeHepHsl. ICKyCCTBEHHBIN CHHTE3 TeéHa U KOHCTPYHPOBAHUE PEKOM-
ounanTHbIX JAHK. Coz0anue mpanceennvix opeanuzmos. JJoCTUKEHHS U IEPCIIEKTUBBI XPOMOCOMHOM 1
TFeHHON MH)KEHEPHUH. DKOJIOTUYECKHE U 3TUYECKHE ITPOOIeMbl T€HHON MHKEHEPUH.

Menununckue 6unotexHonoruu. [locrrenomuas nugposas meauuusa. [1IP-nuarnoctuka. Mera-
0O0JIOMHBIN aHaIN3, TEHOLIEHTPUYECKHI aHaIM3 IPOTEOMa YeI0BeKa JIJIsl OLEHKH COCTOSHUS €T0 370pO0-
Bbs. Mcnonbp30oBaHue CTBOJIOBBIX KieToK. TapreTHas tepanus paka. 3D-0nonHxeHepus i pa3padoTKu
(GyHIaMEHTaJIbHBIX OCHOB MEIUILMHCKHX TEXHOJIOTUH, CO3JaHUSl KOMIUIEKCHBIX TKaHEH couyeTaHueM
TEXHOJIOTUH TPEXMEPHOT0 OMONPUHTHHTA U cKaddonauHra 115 pereHns 3a/1a4 nepcoHaTu3upOBaHHON
MEIUIIMHBI.

Co3aHne BEKTOPHBIX BAaKIIMH C LEIbI0 00ecreueHus] KOMOMHUPOBAHHON 3aIlIUTHI OT BO30YyAHTe-
neit OPBU, ycranoBieHne MOJIEKYISIpHBIX MexaHu3MoB (yHKunoHupoBanus PHK-conepsxamux Bupy-
COB, BBI3BIBAIOIINX 0CO0O OMacHbIe 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JeMoHcTpanmu:

TaGnuie! u cxemsl: «cronb30BaHEe MUKPOOPTaHU3MOB B TIPOMBIIIIJIEHHOM IIPOU3BOICTBEY, «Kiterou-
Hasi UHXXeHepus», «[ eHHast HH)KEeHEepHsI».
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
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Jlaboparopuas padota Ne 20 «M3ydeHre 00beKTOB OMOTEXHOIOTHI.

[Tpaktuyeckas padora Nell «[lomyueHre MOJOYHOKHUCIBIX TPOLYKTOBY.

Okckypeus «bnoTexHonorus — BaxHenas Ipou3BOIUTENbHAs CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIO-
TMYECKOE IPOU3BOICTBO).

1.2. Coaep:xanue o0yuenus B 11 kiacce.

Tema 1. 3apo:kaenue u pa3BUTHE IBOJIIMHOHHBIX NMpeacTaABIeHHI B Onoioruu (6 4).

OpomonmonHas reopust Y. JlapBuna.llpeanocbuiki BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb U Hayy-
Has JaesarenbHocTh Y. JlapBuHa.

JIByokymiye cuiiel 3Botonuu BujoB 1o Y. JlapBuHy (BbICOKAs HHTEHCUBHOCTb PA3MHOKEHUS Op-
raHU3MOB, HACJIEJICTBEHHAs] N3MEHYUBOCTh, OOpH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIA M MCKYCCTBEH-
HBI 0TOOD).

Odopmnenne cuaTeTndeckoil Teopun sBomonuu (CTD). Hewtpanshas teopus sBomtonuu. Co-
BpEMEHHasl SBOJIIOLIMOHHAS OHMOJIOTHA. 3HAYCHHE SBOJIIONMOHHON Teopuu B (OPMHUPOBAHHU €CTE-
CTBEHHO-HAyYHOU! KapTUHBI MUPA.

JeMoHcTpanuu:

[Toptpetsr: Apucrorens, K. Jlunneit, X.b. Jlamapk, 39.K. Cent-Unep, XK. Krwosbe, Y. JlapBuH,
C.C. Yerepukon, U.U. [lImaneraysen, . Xonxaein, [I.K. benses.

Tabmuis! u cxembl: «Cucrema sxuBoit mpuposl (o K. JIunuero)y, «Jlectauia xuBbix cymects (1o Jla-
Mapky)», «Mexanusm (OpMUPOBAaHUS MPUCIOCOOJIEHUN y pacTeHUil M KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmipyrta myremectusa Y. lapsuna», «Haxonku Y. lapBunay, «D@opmbl 00pbObI 32
cymectBoBanuey, «Ilopoasl romy6eity, «MHOrooOpaszue KylnbTypHBIX (hopM KamycTs», «Ilopoas! mo-
MAaIlIHUX XUBOTHBIX», «Cxema obpazoBaHusi HOBBIX BUAOB (10 Y. JlapBuny)», «Cxema COOTHOIICHUS
JBUKYIIUX CUJT 3BOJIIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. Mukpo3Boawonus u eé pe3yabtarsl (20 4).

[Tomymnsius Kak 3jeMeHTapHas elnHUIa 3BoJoUnUd. COBpEMEHHbIE METObl OLICHKH T'€HeTHYe-
CKOTO pa3Ho00pa3us U CTPYKTYpHI nomyJsiuil. I3Menenue reHooH1a MOMYIISIIUK KaK JIEMEHTapHOe
9BOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTH4eckoro pasHosecus k. Xapau, B. BaiinGepra.

DOnemeHTapHbie (DaKTOPHI (ABMKYIIHME CUJIBI) 3BOMonMU. MyTanmonsslit nmponecc. KomOuHaTus-
Hasi ©I3MEHYUBOCTS. J{peli reHoB — ciaydaliHble HEHANpaBIeHHbIC U3MEHEHUS YacTOT aJliesied B TIOMy-
asusix. Dddext ocHoBarens. Ipgpexm OGymovinounoco copaviuika. CHUdCeHUe 2eHemu4ecKo20 pazHo-
obpaszus: npudunsl u credcmsusi. Ilposenenue aghghexma opetigha 2enos 6 HOILUIUX U MATLIX NONYIAYUSIX.
Murpauuu. M3omsiuus nonysuii: reorpaguyueckas (IpocTpaHCTBEHHAas ), Ononoruyeckast (pernpoayk-
TUBHA).

EctecTBeHHBII 0TOOP — HaNIpaBIAOMIMKA GakTop 3BoMOLNN. POPMBI €CTECTBEHHOTI0 0TOOpa: JBH-
KYLIUH, CTAOMIM3UPYIOLIHH, pa3phIBatoni (AU3pynTHUBHBIN). [TooBoii oT60p. Bo3HuKHOBEHNE U 3BO-
JIOLUS COLIMATIBHOTO MTOBENCHUS KUBOTHBIX.

[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOAIBOJIIOLNU. Bo3HUKHOBEHHE TPUCTIOCO0-
JeHU# y opraHuzMoB. ApoMopdo3sl U uamoagantanuu. [Ipumepsl mpucrnocodIeHui y OpraHu3MoB:
Moponoruueckue, GpuznoNIoruuecKre, OMOXUMHUUYECKHE, oBeaeHYecKre. OTHOCUTEIBHOCTh IPUCIIO-
COOJIEHHOCTH OpraHU3MOB.

Bupn, ero xpurepuu u crpykrypa. BunooOpazoBanue kak pe3ysibTaT MUKpOIBOIOIUH. M3omsanus
— KJIt04eBoi (paktop BupooOpazoBanus. IlyTi u cocoOsl BU1000pa3oBaHus: ajuionaTpudeckoe (reo-
rpaduyeckoe), cCUMIaTpuyeckoe (IKOJOTUYECKOE), «MIHOBEHHOE» (MOJIUILIONANU3alMs, THOpuan3a-
1us). JITMTeTbHOCTD SBOMIOIMOHHBIX ITPOLIECCOB.

Mexanuzmbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Poitb 3BOMIOIIMOHHOI OHONOTHHN B pa3paboTKe HaAyYHBIX METOJIOB COXPaHEHUs] OMOpa3HOOOpa3Hsl.
MuKpo3BOIIOIHS U KOABOJIIOLMS MMAPA3UTOB U UX X035€B. MexaHU3Mbl (OPMUPOBAHUS YCTOMYNBOCTU
K aHTUOMOTUKAM U CIOCOOBI OOPHOBI ¢ HEl.

JeMoHcTpanmu:

IToprpetsr: C.C. YerBepukos, 3. Maiip.
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Tabmuie! u cxembl: «MyTalMOHHAs U3MEHYHBOCTEY, «[lomynsimoHHas CTPYKTypa Buaa», «Cxema mpo-
ABIICHUS 3aKOHa Xapau—BainOepray, «/[BrxKyIye CUibl 3BOTIOIUNY, « DKOJIOTUYECKAs U30JISLHUS M0-
MyJISAIUN ceBaHCKOU hopemny, «I'eorpadryueckast H30ISIUS TUCTBEHHUIIBI CHOUPCKON W JTMCTBEHHUIIBI
naypckoi», «llonmyiasuoHHbIE BOJIHBI YHCIECHHOCTH XHUIIHUKOB MU XKepTB», «Cxema NeiCTBUA ecTe-
CTBEHHOT0 0TOOpay, «@opMbl OOPHOLI 3a cyliecTBOBaHHE, «HIyCTpUaIbHBIH MeTaHu3My, «KuBbie
uckonaembiey», «IlokpoBUTEIBCTBEHHAS OKpacKa >KUBOTHBIX», «lIpenynpexnaromas okpacka XUBOT-
HbIX», «Du3nonoruyeckue agantauumn», «lIpucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTD,
«Kputepun Bunay, «Buasl-aBoiHUKNY, «CTPYKTypa BUAAB MPpHUPOE», «CrocoObl BUI000pa30BaHM,
«["eorpaduueckoe Bu1000pa3oBanue TPEX BUIOB JAHABIIICH), « IKOIOTHUECKOE BU1000pa30BaHe BU-
10B cuHMLY, «[lonumuionasl pacteHuit», «KanycTHO-peaeuHbiid THOPUI.

O6opynoBanue: repOapuy pacTeHU, KOJUJIEKIIMN HACEKOMBIX, Yydelsla ITHIl U 3Bepel ¢ mpume-
paMu pa3IMYHbIX IPUCIIOCOOICHMIA, Yydesa ITUI U 3Bepei pa3HbIX BUI0B, repOapuu pacTeHHUA OIM3KIX
BUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopartopnast pabota Nel «BwIsiBJI€HHE M3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.
JlaGopatopnast pabota Ne2 «IIpucrnocobieHust OpraHu3MOB U UX OTHOCHTEIbHAS 11eIeCO00Pa3HOCTHY.
Jlaboparopnas padota Ne3 «CpaBHeHHE BIUIOB IO MOP(OIOrHIECKOMY KPUTEPHIO.

Tema 3. MakposBosawonusi u eé pe3yiabrarsl (10 ).

Meroabl u3yueHus: Mmakpo3Boiirouu. [laneonTonornueckue MeTo1pl u3ydeHus spontouuu. [lepe-
XOHbIE (POPMBI U (PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.
buoreorpaduueckue Mmetonbl uzydeHus 3oironuu. CpaBHeHnue (Giaopsl v GhayHbl MAaTEPUKOB U OCTPO-
BOB. buoreorpadudeckue obmactu 3emin. BUIBI-O9HIEMUKH U PEITHKTHL.

DOMOPHUOIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METO/IbI H3yUEHUs SBONIONHH. [ eHeTH-
YEeCKUE MEXAHU3MBbI 3BOJIIOI[MM OHTOIEHE3a U MOSBICHMSI BOJIIOIIMOHHBIX HOBIIECTB. [ 'OMONIOTHYHbIE U
aHaJIOTUYHBIEC OpTraHbl. Py uMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKYIISIPHO-TEHETHYECKHE, OMOXUMHU-
YEeCKUE U MaTEMaTHUYECKUE METObI U3yUEHHs IBOIOLMU. ['oMonornuHble renbl. COBpeMEHHbIE METObI
MOCTPOCHUS (PUITOTEHETHUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAI[MH U 3BOJIIOLMSI TEHOMOB.
OO11e 3aKOHOMEPHOCTH (TIpaBuIIa) 3BOMIOIUH. [ Ipunyun cmerwvl hynxyui. HeoOpaTUMOCTB SBOIIOIHUH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLMH.

JleMoHCTpanuu:
[Toptpersr:K.M. Bap, A.O. Kopanesckuii, @. Mrosep, 3. I'ekkens.
Tabmuupl u cxembl: «PUITOTEHETUUECKUI Ps JIOMAAN», «APXEONTEPUKC», «3BEpO3yOble SIIephD»,
«Crerouedanb», «Puanodutery, «CeMeHHbIE TANOPOTHUKNY, «buoreorpaduyeckue 30HbI 3eMITN»,
«peiid xoHTHHEHTOBY, «PenukThly, «HavyanbHble cTaguu 3MOPHOHATBLHOTO Pa3BUTHS MTO3BOHOYHBIX
AKHUBOTHBIX», «[ OMOJIOTMYHBIE Y aHATIOTUYHBIE OpraHb», «PyIUMEHTBI», «ATaBU3MBI», «XPOMOCOMHbBIE
HaOOpBbI YeNoBeKa U MUMIMaH3e», «[ 1aBHbIe HampaBIeHus 3BOMIOLUNY, «O0IIHe 3aKOHOMEPHOCTH BO-
JIFOLIVM.

O06opynoBaHHe:KOIIEKIIUH, TepOapuy, MyJISKH HCKOMAEMbIX OCTATKOB OPraHU3MOB, MYJISIKU I'0-
MOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue u pa3BuTHe KU3HU Ha 3emute (26 ).

HayuHble runoressl NpoucxXokaeHHs )KU3HU Ha 3emiie. AOnoreHnes u naHcrnepmusi. JloHayunbie
MIPEJICTABICHUST O 3apPOKICHUM XU3HU (KpealuoHM3M). ['mmore3a MOCTOSHHOIO CaMO3apOKICHUs
XKU3HM U €€ onposepkeHne onsitamu @. Penn, JI. Cnamtannann, JI. [Tactepa. [Iponcxoxaenue xu3Hu
U acTpOOHOJIOTHS.

OcHoBHbIE 3Talbl HeOpraHuueckoi 3poronun. I nanerapuas (reojorudeckas) SBOIONMS. XUMU-
YyecKas 3BONIONM. AOMOTeHHBIN CHHTE3 OPraHUYeCcKUX BellecTB U3 Heopranumdeckux. Onbir C. Mui-
nepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHomepoB. KoamepBarnas runoreza A.M. Omapuna, ru-
note3a nepBu4HOro OynboHa /. Xonneitna, reaernueckas runote3a I'. Mémnepa. Pudosumsr (T. Yek)
u runote3a «mupa PHK» V. 'un6epra. @opMupoBanue MeMOpaH 1 BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3eMan u MeToipl €€ n3yueHus. MckonaeMble opraHM4ecKue oOCTaTKU. ['€0XpoHOI0Tus U
e€ metozbl. OTHOCHUTEIbHAS U a0COTIOTHASI TEOXPOHOJIOTHS. [ '€0XpOHOIOTHYeCKas IIKala: 30HBL, 3PbI,
MIEPUOBI, TTOXH.
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HavanpHble 3Tamnbl opranuueckoil aBomtonnu. [losBiaeHre 1 3BOOLNS EPBBIX KIETOK. DBOJIIO-
s Metabonu3Ma. Bo3HukHOBeHHE MepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH Kak
aHasior nepBbIxX Ha 3emiie coobmecTB. CTpomMaToauThl. [IpOKapUOTHI B SYKapUOTHI.

[Tpoucxoxaenne sykapuoT (cUMOMOTeHe3). DBOMIOIMOHHOE MMPOUCXOXKACHHE BUPYcoB. [Ipouc-
XO0’KJIEHUE MHOTOKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHNE OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX Opra-
HU3MOB.

OcHoOBHBIE 3Talbl HBOJIIOLNU BeICIIUX pacTeHuil. OcHoBHBIE apoMop( 03kl pacTeHuid. Brixon pac-
TeHul Ha cyuy. [losiBieHre cnopoBbIX pacTeHUi U 3aBoeBaHue UMHU cylu. CemeHHble pacTeHus. [Ipo-
HCXO0KJICHUE LIBETKOBBIX PACTECHUM.

OCHOBHBIE 3Talbl BOJIOIMH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpA0BbIe KUBOTHBIE. JKU3HB
B BOJI€. DBOIIIOLIMS MTO3BOHOYHBIX. [Iponcxoxxaenne ampubmii u pentumid. [Ipoucxoxxaenne MiaeKkonu-
tatomux 1 ntull. [Ipunnun kiroueBoro apomopdoza. OcBoeHue 6ecrno3BOHOYHBIMHU U TO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMJie IO 3paM U IIEPUOIaM: apXeul, MPOTEpPO30H, Majeo30il, ME3030i, KailHO-
30i1. O01Iast XxapakTepuCcTUKa KJIIMMaTa U Fe0JIOTHYeCKUX TporeccoB. [osBiIeHne 1 paciBeT xapakrep-
HBIX OPraHU3MOB. YTIieoOpa3oBaHUE: €ro YCIOBUS U BIMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMUPaHHSI — SKOJIOTMUECKHUE KPU3UCHI Mpouuioro. IIpuunHbl U ciaencTBrUs MacCOBBIX BbI-
mupanuii. COBpeMEHHBIN SKOJIOTMYeCKHil Kpu3uc, ero ocooeHHoctu. [Ipobnema coxpanenus: 6uopas-
HOOOpa3us Ha 3emiie.

CoBpemenHas cucteMa opranudeckoro mupa. [Ipuniuns! kinaccupukanuu opranu3mMoB. OCHOB-
HbIE CUCTEMAaTHUYECKHE I'PYNIbl OPIaHU3MOB.

JlemoHcTpauu:

[Moptpersr: ®. Penu, JI. Cnammanmanu, JI. [Tacrep, U.U. Meunukos, A.U. Onapun, J[x. XonneiH,
I'. Ménnep, C. Muinep, I'. IOpu.

Tabnuubl u cxembl:«Cxema omnbita @. Peqny, «Cxema omnbita JI. [Tactepa mo u3yueHuro camo3apoxk/ie-
HU XU3HW», «Cxema onbita C. Mumnepa, I'. FOpu», «9tansl Heopranuueckou 3Booumny, «I'eoxpo-
HOJIOTUYECKas 1IKana», «HavyanbHble 3Tanbl opraHnyeckoi sBoioluny», «Cxema oOpa3oBaHUs dyKa-
puoT myTéM cuMOuoreHesay, «Cucrema xKuBoi Ipupoibl», «CTpoeHue Bupyca», «ApoMopdossl pacte-
HUi», «PuHNOGUTE, «OTHOKIETOUYHBIE BOJOPOCTNY, «MHOTOKIETOYHBIE BOIOPOCTNY, «Mxuy, «Ila-
MIOPOTHUKMNY, «I 0JI0CEMEHHbIE pacTeHHs», «OpraHbl IIBETKOBBIX pacTeHU», «CxeMa pa3BUTHS )KUBOT-
HOTO MHUpa», «ApoMop(o3bl KUBOTHBIXY», «IIpocTeiimuey, «Kumeunononoctusiey, «llnockue uepsuy,
«Unenucronoruey, «PeiOb», «3eMHOBOIHBIE, «[IpecMbikarommecs», « ITuIb, «MiekonuTaroume,
«Pa3BuTHE KU3HU B apXeUCKOHN 3pe», «Pa3BUTHE )KU3HU B IPOTEPO30MCKON dpey, «Pa3BuTre )XHU3HU B
MAJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOU dpey,
«CoBpeMeHHas cucTeMa OpPraHMYeCcKOTro MUpay.

Ob6opynoBaHue:repoapru pacTeHUH pa3IMUHBIX OTJENIOB, KOJJIEKIIMY HACEKOMBIX, BIaXHbIE ITpe-
napartbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU WIJIOKOXKHMX, CKEJIEThl MO3BOHOYHBIX KUBOT-
HBIX, Yy4deJia IITHUI] ¥ 3BEpPEH, KOJUIEKIIMM OKAMEHEJIOCTEN, MOJIE3HBIX NCKOIIAEMbIX, MYJISDKA OpraHuye-
CKHX OCTaTKOB OPTaHU3MOB.

JlaGopaTopHble U NpaKTUYecKue padoThbl:

BupryansHas  nmabopatopHas  pabora  Ne4  «MogenupoBanue — onblToB  Muimiepa—tOpu
10 U3YYEHHUIO A0MOT€HHOr0 CHHTE3a OpPraHNYeCKUX COeIMHEHHH B IEpBUYHOI aTMochepe».
Jlabopartopnast pabota Ne5 «M3ydeHne u onmucaHrue NCKOMMAeMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.
[TpakTuyeckas padora Nel «3yueHre ocobeHHOCTEH CTPOSHHS paCTEHUI Pa3HBIX OTIEIOBY.
[IpakTnueckas padbora No2 «M3yueHre ocoOeHHOCTEN CTPOSHHS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxkaeHue yejoBeka — antponorenes (12 u).

Paszpnensl u 3anaun avTponosioru. MeTopl aHTPONOJIOTHH.

CraHoBIIEHHE TIPEJCTABICHUN O ITPOUCXOXKACHNUN YenoBeka. Penurnosnsie Bo33peHus. COBpeMEHHbIE
Hay4YHbIE TEOPUH.
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CxoAcTBO uUenoBeKa ¢ KUBOTHBIMU. CHCTEMATHUECKOE IMOJIOKEHUE uenoBeka. CBUAETENbCTBA
CXOJICTBA YeNIOBEKAa C YXUBOTHBIMHU: CpPaBHHUTEIbHO-MOp(dosorndeckue, sMOPUOIOTHUECKUE, (HU3NO-
J0ro-6MoxXuMuYeckue, nopeneHyeckre. OTINYUS YeloBeKa OT KMBOTHBIX. [IpsMoXokieHHue U KOM-
IJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOM CUCTEMBI.

JiBmokymiue cuibl (hakTopbl) aHTpOIIOreHe3a: Ouonorunyeckue, cornuanbubie. CooTHOIIEHHE Ono-
JIOTHUYECKUX U COIHATIBHBIX (DaKTOPOB B aHTPOIIOT€HE3E.

OcHoBHbIE CTaJIMU aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsiHbI (TPOKOHCYJIbI) U paH-
HUE MOHTUBI — O0IIUE MPEIKH YeTIOBEKOOOPA3HbIX 00€3bsH U JIO/ACH. ABCTPAJIOMUTEKH — JIBYHOTHE
MpeaKH JitoJel. YelloBeK yMenblil, MEpBbIe U3TOTOBICHUS OpyAuil Tpyaa. YenoBek npsiMOXOASIIUN U
NEPBbIA BBIXOA JIoAeH 3a mpenensl Adpuku. UenoBek reinenbOeprekuii — oOmui npeaok HeaHaep-
TaJbCKOTO YEJIOBEKa U YeJOBEKa pa3yMHOro. YeaoBek HeaHIEPTAIbCKUNA KaK BUJ JIIOJEH XOJIOAHOTO
KJIuMaTa. YenoBek pasyMHbIM COBPEMEHHOTO THUIIA, IEHUCOBCKUI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenerrka u najaeoreHOMuKa.

DBOIIOLIUS COBPEMEHHOT0 uesioBeka. EcrecTBeHHbIH 0TOOp B MOMyIIALUAX YeToBeKa. MyTalnoH-
HBIH npouiecc u nonuMopdusm. [lonynsuuoHHbIe BOJHBL, Apeiid reHoB, Murpauus u «3P¢GexT ocCHOBa-
TEJs» B NOIMYJISILUSX COBPEMEHHOTO UEJIOBEKaA.

Yenoseueckue pacsl. [lonstue o pace. bonbiine pacel: eBporneouaHast (eBpazuiickasi), aBCTpalo-
HerpouiHas (3KBaTopHUajibHas), MOHIOJIOMIHAS (a3MaTCKO-aMepUKaHcKasi). Bpems u myTu paccesnenus
YenoBeKa Mo riaaHere. EquHcTBO yenoBeueckux pac. Hayuynast HecocTosiTensHOCTh pacu3ma. [Ipucmo-
COOJIEHHOCTh YeJIOBeKa K pa3HbIM YCIOBHUSIM OKpYXarolei cpenbl. Biusaue reorpaduueckoi cpeab
u apeiida reHoB Ha MOPQOITIOTUIO U (GUZHUOJIOTHIO YEIOBEKA.

MeXIuCUUTUTMHAPHBIE METOIbI B (PU3UUECKOM (OMOIOTHYECKON) aHTPOTIOIOTUH. DBOTIOIMOHHAS
AHTPOTOJIOTHUS U MATIEOAHTPOIIOJIOTUS YEIIOBEUECKUX MOMYISIIHi. bruoconnanpHbie Hccnea0BaHus MPH-
pozbl uenoBeka. MccnenoBanre K03BOMIONUUONOIOTHIECKOTO U COLMAIBHOTO B YETIOBEKE.

JlemoHcTpauu:

IToprpersr: Y. lapsun, JI. JIuku, 5.4. Porunckuii, M.M. I'epacumos.

Tabmuis! u cxeMbl: «MeToIbl aHTPOIIONIOTHMY, «I 0JI0BHOI MO3T UyenoBekay, «UenoBekooOpa3Hbie 00e-
3bsiHBI», «CKeJeT UeloBeKa U CKEJIET MIUMIIaH3e», «PyTuMeHTsl U aTaBU3Mbl», «/[BHXKylue cuibl aH-
TpPONOreHe3a», «IBOIIOLIHUOHHOE IPEBO YEJIOBEKa», «ABCTPANIONUTEKY, «HenoBek ymenblity, «HenoBek
npaMoxo iy, «Jlenucockuii yenoBek» «Heannepransub», «KpomaHboHIb, «lIpegku uemno-
BEKay, «IJTallbl BOJIIOLUH YEI0BEKa», «Packl uenoBekay.

O60opyaoBaHHE: MYISKA OKaMEHEJIOCTEH, TPEeIMETOB MaTepUaAIbHOM KYJIbTYpHI IIPEIKOB YEJIOBEKA, pe-
npoaykuu (pororpaduu) KapTUH ¢ MUDOTOTHUECKUMU M OMOJIEHCKUMU CIO’KETaMH TTPOUCXOKACHUS
yenoBeka, pororpaduu HaX0J0K MCKOMAEMbIX OCTAaTKOB YE€JIOBEKa, CKEJIET YEeJIOBEKa, MOJIENb Yepera
YeJI0OBEKa M Yepera IHUMIIaH3€, MOJIEIb KUCTH YEJIOBEKA U KUCTH LMIMMIIAH3€, MOAEIN TOPCa MIPEIKOB
YeJioBeKa.

JlaGopaTopHble U NpaKTUYecKue padoThbl:

Jlaboparopnast pabota Ne6 «M3yueHne ocoOEHHOCTEN CTPOCHUS CKelleTa YeoBeKa, CBA3aHHBIX C Mpsi-
MOXO0XKJIEHUEM.
[IpakTnueckas padota Ne3 «M3ydyeHne S3K0I0rMUecKHX aJanTalnuil 4eJIoBeKay.

Tema 6. JKo0JIOTHSI — HAYKA 0 B3AaHUMOOTHOIIEHUSIX OPTraHU3MOB U HAJOPTraHNU3MEHHBIXCH-
CTeM ¢ OKpYxatoulei cpenoi (5 u).

3apoxaeHue u pasBuTHE 3Konoruu B Tpynax A.['ymbGompara, K.®. Pynse, H.A. CeBepriosa,
O. I'exkens, A. Tencnmu, B.H. Cykau€Ba. Paznensr u 3agaun skojoruu. CBsi3b SKOJOTUU C APYTHMH
HayKaMH.

Mertoapt sxonorun. [loneBsie HaOMIOAEHHS. DKCIIEPUMEHTHI B DKOJIOTHH: IPUPOJIHBIE U JIabopa-
TOopHbIE. MoaenupoBaHue B 3K0J0TMU. MOHUTOPUHT OKPY>KAIOIIEH Cpebl: JIOKaIbHbINA, pETMOHAIBHBII
1 TJIOOQJTHHBIN.

3HaueHUe SKOJIOTMYECKUX 3HAHWM AJI 4eloBeKa. JKOJIOIMYEeCKOE€ MHUPOBO33PEHHE KaK OCHOBA
CBA3EH 4YeIoBeYEeCTBA C NMpUpoaAoH. DOpMUPOBAHUE SKOJIOTMUYECKON KYJIbTYpPhl M 3KOJIOITMYECKON Ipa-
MOTHOCTH HACEJIEHHUS.

JeMoHcTpanmu:

[Toptpetsr: A. 'ym6onpaT, K.®. Pynwe, H.A. CeBepiios, O. ['ekkens, A. Tencnu, B.H. Cykaués.
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Tabmuiet 1 cxembl: «Pa3aensl sxonoruny, «MeToasl FKoIorumn», «CxeMa MOHUTOPHUHTA OKpYKatoIen
CpenbD».
JlabGopaTopHble U NpaKkTHYecKue padoThbl:
Jlaboparopnas pabota Ne7 «/3ydeHne METOJ0B IKOJOTUIECKIX HUCCIICTIOBAHHIN.
Tema 7. Opranu3mbl U cpeaa oouranus (14 ).

Dkonorudeckre (akTopbl U 3aKOHOMEPHOCTH WX jAeicTBus. Kiaccudurarus KOIOTHYECKUX
¢dakTopoB: abuoTHueckue, OMOTHYECKUE, aHTpoIoreHHbie. O0IMe 3aKOHOMEPHOCTH JEHCTBUS SKOJIO-
ruyeckux (axropos. Ilpasuno munnmyma (K. Inpenrens, FO. JInbux). TonepaHTHOCTH. DBpUOHOHT-
HbIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue pakTopsl. CBET Kak IKOJIOTHUECKuil (hakTop. JleficTBIE pa3HBIX y4aCTKOB COJIHEY-
HOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE IPYIIbl PACTEHUHN U dKUBOTHBIX 110 OTHOIICHHUIO K CBETY.
CurnaspHas poib cBeTa. PoTONEpUOaAU3M.

Temneparypa kak skosorundeckuii akrop. [erictBue Temmneparypsl Ha opraHu3mbl. [loHkuiIo-
TEPMHBIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

Brnaxnocts kak skosnoruueckuii ¢akrop. [Ipucnocobnenuss pacTeHuil K MoAiep >KaHui0 BOJHOTO Oa-
nanca. Kimaccudukarus pactenuil mo otHomeHuto K Boze. [Ipucnocobaenns KUBOTHBIX K H3MEHEHUIO
BOJHOI'O PEeKUMa.

Cpenbl oOUTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3/1yIlIHAsA, [TIOYBEHHAsl, TIIyOMHHAsI IOJIIOY-
BEHHas1, BHyTpuopranuzMeHnHas. @u3nko-xuMuueckrue ocoOEHHOCTH cpefi 00uTaHus opraHu3MoB. [1pu-
CTIOCOOJICHUS] OPTaHU3MOB K )KH3HH B Pa3HBIX Cpeax.

buonoruueckue putmel. BHeninre u BHyTpeHHUE puTMbl. CyTOYHBIE U TOAUYHBIE pUTMBIL. [Ipu-
CTIIOCOOJIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSM YCIIOBUH JKU3HU.

XKuznennsie popmbl oprann3MoB. [lonsTue o xxusHeHHON Qopme. XKuznenHsie GopMbI pacTEHUH:
JepeBbsi, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHUE TPAaBbI, OJJHOJETHUE TpaBbl. JKuzHeHHBIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a >KU3HHU.

bruotnueckue ¢axTopsl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpodudaeckue B3anmoaeiicTBus (Tonndeckue, popudeckue, hadpuyueckue). 3Ha-
YeHHe OMOTHYECKHX B3aMMOJICUCTBUMN /ISl CYIIECTBOBAHUSI OPraHU3MOB B cpese oouTanus. [Tpunmmmn
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JleMoHCTpanuu:

Tabnuis! u cxeMbl:«Qkosornyeckue (GakTopb», «CBETOBON CHEKTP», « IKOJOTUUECKHE TPYIIIIbI
KUBOTHBIX 10 OTHOILEHUIO K CBETY», «TE€IIOKpOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY,
«DPU3HONOTMYECKHE alanTalul XKUBOTHBIX», «Cpeapl oOUTaHHS OpraHu3MOB», «buosornueckue
puTMBD», «Ku3HeHHbie HOpMBI pacTeHUI», «Ku3HeHHBIE (POPMBI JKUBOTHBIX», «IKOCHCTEMA IIHUPOKO-
JIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOTO Jjecay, «llenmu mutanus», «XumHuuectBoy, «llapasu-
TH3M», «KonkypeHnuus», «Cumonosy, «KoMmMmeHcaanzmy.

O6opynoBanue:repOapiui PacTeHU M KUBOTHBIX, MPHUCTIOCOOJICHHBIX K BIUSHHUIO Pa3TUYHBIX
HKOJIOTHYECKUX (DAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIHMBBIX PACTECHMH,
CBETOJIIOOUBBIE, TEHENIOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAaCTE€HUs, TepOapry U KOJIJIEKLIUHU TEeTl-
JIOJFOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUUBBIX pAacTeHUH, yydena NTULl U 3Bepel, repbapuu pacte-
HUM, OTHOCSIIMXCS K TUrpoduraMm, kcepoduram, Me3opuraM, KOMHATHBIE PACTEHHS JaHHBIX TPYIIIL,
KOJUIEKIIMH KUBOTHBIX, OOUTAIOMINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIUUA PACTEHUH U )KUBOTHBIX,
o0aarolux 4epTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBUHN KU3HHU, repbapuu u
KOJUIEKIIMH PACTECHUH M )KHUBOTHBIX PA3UYHBIX KU3HEHHBIX (JOPM, KOJJIEKIIUU KUBOTHBIX, YIaCTBYIO-
IIUX B Pa3IMYHBIX OMOTHYECKUX B3aUMOIECHCTBUSX.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 8 «BrIsiBieHHE MPUCTIOCOOIEHNN OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopatopHnas pabora Ne9 «BrisiBIeHHE TPUCTIOCOOIEHUH OPraHU3MOB K BIMSHUIO TEMIIEPATypPhD».

Jlaboparopnast pabota Nel) «AHaromuyeckne 0COOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.
Tema 8. Ixonorus BuaoB u nomyJasiuuii (10 v).
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DKOJOTUYECKHE XapaKTEPUCTUKU MOy asiuu. [lomynsnus kak Ononoruyeckas cuctema. Pors He-
OJTHOPOJHOCTH Cpe/ibl, PU3NIECKUX OaphepoB U 0COOEHHOCTEH OMOIOTHN BUIOB B (HOPMUPOBAHHUH ITPO-
CTPAHCTBEHHOM CTPYKTYpbI NOMyJsIuii. OCHOBHBIE IIOKA3aTENN MOMYJISUN: YUCIEHHOCTD, INIOTHOCT,
BO3pACTHAs U MOJ0Basi CTPYKTYpa, POKIaeMOCTh, TPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJloruueckasl CTpykrypa nomyisinuu. OneHka YMCIeHHOCTH NOMyIsinuu. JMHaMuka mnomysi-
MU U €€ peryisnusa. buotnyecknii noTeHuMan nonyaanuu. MoaenupoBaHue JUHAMUKH TOITYJISLIHH.
Kpussie pocta yncinennoctu nonynsiuuu. KpuBbele BbKMBaHUA. Perynsuus 4uCI€HHOCTH MOMYJISLUN:
poib (aKTOPOB, 3aBUCALINX M HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTHYECKUE cTpaTeruu BuaoB (r- u K-
CTpaTeTun).

[TonsiTue 06 sxonornyeckoi Huiie Bujaa. Mecrooouranue. MHOroMmepHast MOJI€Ib SKOJIOTUUECKOM
Humu/x. M. Xarunacona. Pazmepsl sxosiorndeckoit Humu. [loTeHnuanbHas U peaan3oBaHHas HULIH.

Bun kak cucrema nomynsuuid. Apeaiibl BUAOB. Buabl 1 UX )KM3HEHHBIE CTPATEruu. DKOJIOrHYe-
CKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPALINI )KUBOTHBIX. broOrnyeckrne HBa3MM Yy>KE€POJIHBIX BH-
TIOB.

JleMoHcTpanuu:

[Toptper: Ix.N. XaTunuHCOH.
Tabmuubl U cxembl: « IKOJIOTMUECKHE XAPAKTEPUCTUKHU MOMYISIuny, «[IpocTpaHcTBeHHAs! CTPYKTypa
nonyJasauumny, «Bo3pactHeie nupaMuapl NOMyIsIun», «CKOPOCTh 3aceleHus MOBEPXHOCTH 3EMIIH pa3-
JIMYHBIMM OpraHu3MaMm», «Mogeinb sxosorndeckord Humm/x. M. XatunHcoHay.
O6opynoBanue:repdbapuu pacTCHHUM, KOIEKIIUY KUBOTHBIX.
Tema 9. Dkos0orus cooduiecTB. Ikojgoruueckue cucremb (19 u).

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykTypa. CBsizu MEX]1y OpraHu3MaMu B OMOLIEHO3E.
Okocucrema Kak oTKpbITas cuctema (A.Jx. Tencnn). @yHKIHOHATBHBIE OJIOKH OPTaHU3MOB B DKOCH-
CTeMe: MPOJYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHu. Tpoduueckue 1enu U CeTu.
Abuortnueckue 610ku dkocucteM. [10uBbI 1 Uil B 9KOcHcTeMax. KpyroBopoT BemecTB U MOTOK SHEP-
U B SKOCUCTEME.

OcHoBHBbIE NTOKa3aTeNu 3KocucTeMbl. buomacca v mpoyKius. DKOJIOTHYECKUE MUPaMUIbl YUCEIL,
OMOMACChI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu. HanpapiieHHbIE 3aK0-
HOMEpHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [lepBUYHBIC U BTOPUYHBIE CYKIIECCHH U UX MPUYNHBL. AH-
TPOIIOT€HHbIE BO3JIEHCTBUS Ha cykueccuu. KnumakcHoe coobmiectBo. buopasHoobpasue u monHoTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKOCUCMEMbl 036 U peK. DKOCUCHEeMbl MOpel U OKeanos. IKOCU-
cmembl MYHOp, 1eco8, cmeneti, NyCmbltb.

AHTpPOIIOT€HHBIE AKOCUCTEMBI. Arpol’kocucTeMa. ATpolueHo3. Paznuuus Mexay aHTpONOreH-
HBIMU ¥ IPUPOJAHBIMU SKOCUCTEMAMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oposckas ¢iiopa u payna. Cunas-
Tponu3anus ropoackoit gayHnsl. buonornyeckoe u X031HCTBEHHOE 3HaYEHHUE arpO3KOCUCTEM M ypOo-
HKOCHCTEM.

3aK0OHOMEPHOCTH (OPMUPOBAHHUSI OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB B IKOCHCcTeMax. Poib
KackaoHo2o 3ghghekma u 8uU006-30uhpukamopos (Kirouesvix 6u008) 8 )YHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc 3HEpruM 1 BELIECTB MEXKAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYNBOCTh OPTaHU3MOB, MOIYJIS-
LU ¥ DKOCHUCTEM B YCIOBUAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanusmvl 6030eticmeus 3a2pA3HeHUl pa3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKONO2UUECKO20 HOPMUPOBAHUSA AHMPONOSEHHO20
8o30eticmausi. MeToJ0J0THsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOT€HHBIX 9KOCHCTEM.

JeMoHcTpanuu:

IToprpet:A./x. Tencnn.

Tabnuue! u cxembl: «CTpyKTypa OHOIIEHO03a», « IKOCHUCTEMA IIMPOKOJIMCTBEHHOT O Jiecay, « IKOCUCTEMa
XBOMHOTO jecay, «OyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B SKOcucTeMe», «KpyroBopoT BelecTB B
sKocucTteMme», «Llenu nutanus (macToUIHAs, NETPUTHAS)», « DKOJOTHUYECKas MUpaMUAa YHCET», « KO-
Joruyeckas mupammia Ouomacchel», «KoJorudeckas nupamuaa sHeprum», «Ob6pa3zoBanue 0o0m0Tay,
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«IlepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIE MOXKapa», «IKOCUCTEMA 03epay, «Arpole-
HO3», «KpyroBopoT BEIIeCTB 1 MOTOK YHEPTUU B arporeHose», «IIpumepsl ypOoskocuctem».

O6opynoBanue: repOapril pacTeHUM, KOJUICKIIMA HAaCEKOMBIX, Uydelia NITUIl U 3Bepel, repbapuu
KYJIbTYPHBIX M IMKOPACTYIIUX PACTEHHUH, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

JlaGoparopHble H NpaKTHYecKue padoThbl:

[TpakTuueckas pabota Ne 4 «3ydeHue u onucanue ypoo3IKOCHCTEMBI.
Jlaboparopnas padora Nell «M3ydenue pazHooOpa3usi MEJIKHUX MOYBEHHBIX WICHUCTOHOTHX B Pa3HbBIX
9KOCUCTEMAX».
DKcKypcust «IKCKypcus B TUIIMYHBINA OHOTeoleHo3 (B AyOpaBy, Oepe3HsK, eIbHHUK, Ha CyXOJOJIbHbBIN
WJTU TOMMEHHBIN JIyT, 03€pO, O0JI0TO)».
DKCKypcus «IKCKYypCUs B arpo3KOCHCTEMY (Ha 0JIe WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas s3xocucrema (6 9).

buocdepa — obmennanerapHas 000g0yka 3eMiH, TJ€ CYIIECTBYET WJIM CYIIECTBOBAJa KU3Hb.
PasButne npencrasienuii o 6nochepe B Tpynax 3. 3rocca. Yuenue B.U. Bepranckoro o 6uochepe. O6-
nactu 6uocdepsl u e€ cocraB. JKupoe BemecTBo 6nocdepsl U ero pyHKIUN.

3aKOHOMEPHOCTH CyIlecTBoBaHus Ouochepsl. OcodbenHocTr 6rochepsl Kak rio00aabHON IKOCH-
crembl. J[uHaMuyeckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB U OMOre0OXUMUYECKUE ITUKIIBI
(yrnepona, azora). PurMuuHocCTh siBIeHUI B Ouocdepe.

3onanbHOCTh OuOchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIIU: TYHIpa, XBOWHBIE Jieca,
CMEILIaHHBIE U IIMPOKOJINCTBEHHBIE JIeca, CTENH, CAaBaHHbI, ITYCThIHU, TPOIIMUYECKHUE JIECA, BBICOKOTOPBS.
Knumat, pacTUTenbHbIi U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO OTEHITHAIa U OMOCHEepHBIX HyHK-
AH.

JeMoHcTpanuu:

[Toptpetsr: B.U. Bepnanckuii, 3. 3tocc.
Tabmuer u cxembl:«l'eocdepsl 3emmny», «KpyroBopot azora B npupoje», «KpyroBopor yriepoaa B
npupoae», «kKpyroBopot Kuciaopoaa B npupoae», «KpyroBopot Boibl B Ipupoae», «OCHOBHbIE OMOMBI
cymmny, «Knumaruueckue nosica 3emuny, «Tyaapay, « Tairay, «CMmemanusbiii necy, «1IupokonucTBeH-
HBIH 1ecy, «Crenby, «CaBanHay, «Ilyctoiaay, « Tponuueckuit gecy.
O6opynoBanue:repOapru paCTEeHUM pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesntoBek u oOKpy:kawoiias cpeaa (4 ).

DKOJIOTHYECKUE KPU3UCHI 1 UX TPUUUHBL. Bo3ieiicTBue yenoBeka Ha Ouocdepy. 3arpsi3HeHHe BO3-
OymHou cpensl. OxpaHa Bo3ayxa. 3arpsa3HeHHe BOAHOM cpenbl. OXxpaHa BOJHBIX pecypcoB. Paspymie-
Hue nouBbl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONOTr€HHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBINA MUp. OXpaHa paCTUTEIBHOTO U KH-
BOTHOTr0 MUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Ipupoabl. KpacHbie kuuru. Oco0o oxpaHsemble MPUPOI-
Hele Tepputopun (OOIIT). borannueckue caapl U 300JI0TMUECKHAE TAPKH.

OcHOBHbIE IPUHLIUIIBI YCTOWYUBOTO Pa3BUTHSI YEIOBEUECTBA U MPUPO/bl. ParmonansHoe npupo-
JIONOJIb30BaHNUE M COXpaHEHHE OMOJIOTMYecKoro pazHooOpasus 3emiu. OO1Me 3aKOHOMEPHOCTH TJI0-
OaJIbHBIX YKOJIOTMUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPU3KCA M €T0 BEPOSTHBIE MOCTE]-
CTBHUSL.

Pa3BuTHe METO0B MOHUTOPUHTA PAa3BUTHSI OMACHBIX TEXHOT'€HHBIX NpoleccoB. CucmemHule uc-
c1edo6anus nepexooa K pecypcocbepezaroujeli u KOHKYPeHmocnocobnou snepeemuxe. buonoeuueckoe
pasHoobpa3zue u buopecypcwi. Hayuonanvhvie ungpopmayuonnsie cucmemvl, obecneuusaioujue 00Cmyn
K UHGhopmayuu no cocmosanuio omoenvbHbix 8u008 u sxocucmem. OcHo8bl IKOpeadbuIumayu IKocUucmem
U cnoco6o8 60pvoBI ¢ buONopedcoeHuaAMU. PeKoOHCMpPYKYus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanuu:

Tabnuue! U cxembl: «3arpsa3HeHre aTMocepb», «3arpsa3HeHne ruApocepbl», «3arps3HeHNEe MOUBBD,
«[TapaukoBsiii 3dpdexT», «Ocobo oxpaHseMble TPUPOJHBIE TEPPUTOPUN», «MOJenu yIpaBlIsIeMOTo
MUDPay.

O6opynoBanue:pororpaduu OXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoii kauru Poccuiickoit

®enepannn, KpacHol KHUTH peruoHa.
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Cnucok 1200paTOPHBIX M MPAKTHYECKUX PadoOT

HaumeHnoBaHue J1a00paTOPHON (IPAKTHYECKOIi) padoThI Kuace
1.IIpakTudeckas padora Nel «lcrosnp3oBaHue pa3IMYHBIX METOIOB IPH HU3YYCHUU
KHUBBIX CUCTEM» 10

2. IIpakTrdeckas padbora Ne2 «/3yueHne METOI0B KICTOYHON OMOIOTHI

3.Jlaboparopnas padota Ne 1«O0HapykeHHE OCIIKOB C MMOMOIIBIO0 KAaUeCTBEHHBIX pe-
aKIUN»

4 Jlaboparopnas padota Ne 2«lccnenoBanrie HyKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

5.Jlaboparopnas pabora No3«M3yueHne cTpoeHus! KJIETOK Pa3IUYHbIX OPraHU3MOBY

6. [Ipaktraeckas pabota Ne3«3yueHne CBONCTB KJIETOYHOW MEMOpaHbI»

7. JJaboparopnas pabora Ne 4«lccrnenoBanue mia3mMoiu3a U Jemia3MoIn3aB pacTh-
TEJIbHBIX KJIETKaX)

8. HpaKTI/I‘leCKaﬂ pa60Ta N94«I/I3yquI/Ie JABHXXCHHA HUTOILIIA3MbI B PACTHUTCIIBHBIX
KJIICTKax»

9. JIabopartopHas padora Ne5 «/3ydeHne KaTaTUTUYECKON aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl WIKM KaTaaasbl)»

10. JIaGopatopHas pabota Ne6 «M3yueHue pepMEeHTATUBHOTO PACLICTICHUS TEPOK-
CHJIa BOJOPOJIa B PACTUTEIIBHBIX U )KHBOTHBIX KIECTKAX)

11. JTabopatopnas padora No7 «CpaBHeHHUeE Mpo1ieccoB (HOTOCHHTE3A U XEMOCHHTE3a)

12. JTaboparopHas pabota Ne «CpaBHEHHE IPOIIECCOB OPOXKEHUS M IBIXAHUSD)

13. IIpaktuyeckas pabora NoS «Co3manue MOIeIH BUPYCay

14. JlabopatopHas padota Ne9 «M3yueHue XpoMOCcOM Ha TOTOBBIX MHKpOIIpenapa-
Tax»

15. JIabopatopnas pabora Nel0 «HaGmrogenne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpPOIIpenapaTax)»

16. JTaboparopHas pabota Nell «3yueHue TkaHel pacTeHHiD)

17. Jlaboparopnas pabota Nel2 «3yueHue TKaHel JKUBOTHBIX»

18. JIaboparopHas paboTta Nel3 «l3yyeHne opraHoB IBETKOBOT'O PACTEHHD)

19. JTabopatopHas pabota Nel4 «3ydeHue cTpOSHUS MOJIOBBIX KICTOK Ha TOTOBBIX
MHUKpOTMpernaparax

20. Ipaktuyeckas pabota Ne6 «BpIsiBIeHHE TPU3HAKOB CXO/ICTBA 3apO/IbIIIEH T03BO-
HOYHBIX JKUBOTHBIX)

21. Jlaboparopnas padota Nel5 «CtpoeHue opraHoB pa3MHOKEHUS BBICIIUX pacTe-
HUAN

22. JIaboparopHast pabota Nel6 «/Ipo3zoduia kak 0ObEKT reHeTHUECKUX HCCIIe0Ba-
HHI»

23. Ilpaktuueckas padora Ne7 «M3ydyeHune pe3yabTaToB MOHOTHOPUIHOTO CKpEIBa-
HUS Y Ap030QUITB»

24. TIpaktaeckas pabora Ne§ «M3yueHue pe3yabTaToOB JUTHOPUIHOTO CKPEIITBAHUS
y 1p030(OUITBI»

25. Jlabopatopnas pabora Nel7 «MccaenoBanne 3akoHOMEpHOCTEH MOAM(PHUKAIIMOH-
HOW M3MEHYMBOCTH. [locTpoeHre BapHallMOHHOIO psAJia U BApUAMOHHOW KPUBOI»

26. IIpakTrueckas padora Ne 9 «Mytanuu y apo30¢guisl (Ha TOTOBBIX MUKpOIIpena-
paTax)»

27. Ilpaktrueckas pabora Ne 10 «CocTaBneHne u aHaIHU3 POJIOCIOBHOM»

28. JIaboparopHas pabora Nel8 «3yueHune copToB KyJIbTypHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIX)»
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29. Jlabopatopnas pabota Nel9 «/3ydeHne METOI0B CENEKIINN PACTEHUI

30. Ipaktrueckas pabora No 11 «IIpuBrBKa pacTeHMIN

31. JIaboparopnas pabota Ne 20 «M3yueHue 00bEKTOB OMOTEXHOIOTHI

1. JlabopatopHas pabora Nel «BpIsiBIIeHHE H3MEHYMBOCTH Yy 0COOEH OTHOTO BHA
2. JIabopartopHas padora Ne2 «IIpucrnocoOneHust OpraHu3MOB U X OTHOCHTEIbHAs 11
11e71€c000Pa3HOCTH)

3. Jlabopatopnas pabota Ne3 «CpaBHeHHE BUJOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO»
4. BupryaneHas naboparopHas pabora Ned «MonenupoBanue onbsiToB Musiepa—
KOpuno u3ydyenunro abMOreHHOTro CUHTE3a OPraHUYEeCKUX COCTUHEHHUI B MEPBUYHON
aTMocdepe»

5. JIabopaTtopHas paborta No5 «/3yueHue u onucaHue UCKOMAeMbIX OCTaTKOB JPEB-
HUX OPTaHU3MOB)

6. [Ipaktrueckas padota Nel «/3ydeHne ocoOOEHHOCTEH CTPOSHUS PaCTCHUH Pa3HbIX
OTJICJIOBY

7. ITpaktrueckas padorta No2 «3yueHrne 0cOOEHHOCTEH CTPOCHHMSI TO3BOHOYHBIX JKH-
BOTHBIX)

8. JIaboparopnas pabora Ne 6 «/3ydyeHre 0oCOOEHHOCTEH CTPOCHHS CKelleTa 4esio-
BEKa, CBSI3aHHBIX C MPSMOXOXKICHUEMY

9. [IpakTnueckas paborta Ne3 «/3ydeHne SKOIOTHUECKHUX aIaNTaluil 4eJOBeKa

10. Jlaboparopuas pabota No7 «/3ydeHrne METOJOB 3KOJOTHICCKUX HUCCIICTOBAHUIN
11. Jlabopatopnas padota Ne 8 «BrIsiBIeHHE MTPUCIIOCOOICHHI OPTaHU3MOB K BIIHS-
HUIO CBETa»

12. JIaboparopHas pabota Ne9 «BeisiBIIeHHE MTPUCITOCOOICHUN OPTaHU3MOB K BIIHS-
HUIO TEMIIEPATYPHI»

13. JIaboparopnas padota Nel0 «AHaromuyeckre 0COOCHHOCTH PAaCTCHUN U3 pa3-
HBIX MECT OOMTaHUS»

14. Ilpaktuyeckas padora Ne 4 «M3ydyeHue u onrcanue ypo0IKOCHUCTEMbI)

15. JIabopatopnas padora Nell «M3ydyenue pazHooOpa3usi MEIKUX MOYBEHHBIX lie-
HUCTOHOTHX B Pa3HBIX 9KOCHCTEMAaX)»

Cnucok 3KcKRypeui

HaumeHoBaHMe IKCKYPCHH Kaace
Okckypeust «OCHOBHBIE METOJIbI U JJOCTUKEHMSI CEJIEKIIMU PACTEHUI U JKUBOTHBIX

9KCKprI/ISI «bHOTEXHOJIOTH — BaXKHEHIIIas IMPOU3BOAUTCIIbHAA CHUJIa COBPEMCHHOCTHU 10

(Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)»

DKckypeust «KCKypcHs B THIIMYHBIN OnoreoreHos (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJI0JIbHBIN MM TOWMEHHBIN JIyT, 03€p0, O0I0TO)» 11
DKcKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJI€ WM B TEINIMYHOE X031 CTBO)»

2. Tlmanupyemble pe3yJbTaThl OCBOCHUS Kypca Onosaorum (yriyoJjeH-
HbI{ YPOBEHb) HA YPOBHE CpeHero o0uero 00pa3oBaHus

JINYHOCTHBIE Pe3yJbTAThl

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHMSI MPOTPaMMBbI 110 OMOJIOTHH BBIJEJIEHBI CIIETY-
IOLIHME COCTABIISIONINE: OCO3HAHNE 00YUYAIOIIUMUCS POCCUICKON TPayKAaHCKON HIEHTUYHOCTH — FOTOB-
HOCTHU K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTU U CaMOOIIPENIENIEHUIO, Haau4ue Momusayuy K 00y4eHuIo
Ouosnoruu, yenenanpasiennoe pasgumue BHyTPEHHUX YO€KICHUH INYHOCTH Ha OCHOBE KJIFOYEBBIX IICH-
HOCTE W  HCTOPUYECKUX Tpaauluil  pa3BUTUS  OWUOJOTMYECKOTO  3HAHHS, 20MOGHOCHIb
U cnocobHocms 00YUYAIOUIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
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YCTaHOBKaMH, IPUCYIIUMHU CHCTEME OMOJIOrHYECKOT0 00pa30BaHUsl, HaluuUue npagoco3Hanus SKOIOTH-
YEeCKOH KYyJIbTYPbI, CHOCOOHOCIU CA8UMb 1I€TH U CTPOUTH JKU3HEHHBIE TJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IPOTrPAMMBI 110 OMOJIOTMH JOCTUTAIOTCS B €JMHCTBE y4eO-
HOM M BOCIIUTATEJIbHOM JEATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMH COLIMOKYJIb-
TYpPHBIMH, HICTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, IPUHATHIMU B OOILECTBE MPaBU-
JaMM ¥ HOPMaMH TIOBEIEHUS M CHOCOOCTBYIOT TIIpOLIECCAM CaMOIIO3HAHMSA, CAMOBOCIUTAHUS
U CaMOpPa3BUTHUS, PAa3BUTUSA BHYTPEHHEH IO3MLIMM JIMYHOCTH, IATPUOTH3Ma M YBAKEHUSA
K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPy/Ja U CTaplIeMy IMOKOJICHHIO, B3aUMHOTO YBa)KEHUS, Oepex-
HOT'O OTHOILEHUS K KyJbTYpPHOMY HAaCJIEJUIO U TPAJAULUAM MHOTOHAILIMOHAIBHOIO Hapoja Poccuiickoin
denepanuu, NpUPOJIE U OKPYXKAIOLIEH Cpele.

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHUS yueOHOro npeamMeTa «brosorus» 10IAKHbI OTpakaTh TOTOB-
HOCTh M CHOCOOHOCTh OOYYaIOLINXCS PYKOBOJACTBOBATHCSA CHOPMUPOBAHHOW BHYTPEHHEH MO3MIMEH
JIMYHOCTH, CUCTEMOMN LIEHHOCTHBIX OPUEHTALMH, TO3UTHUBHBIX BHYTPEHHHUX YOEXKI€HUH, COOTBETCTBYIO-
[IUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBa, paCIIMPEHUE )KU3HEHHOTO OIbITa U OIbITA
JESATEIBHOCTH B IIPOLIECCE PEATM3aLlNN OCHOBHBIX HAIIPABJICHUI BOCIIUTATENIBHOM IEATENBHOCTH, B TOM
YUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIMTAHUS:
- ¢(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIMH 00YUJAIOIIErocsl KaK aKTUBHOTO W OTBETCTBEHHOTO 4WJIEHA
poccuiickoro oo1ecTBa;
- OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00S3aHHOCTEH, yBa)KEHUE 3aKOHA U IIPABONOPSIKA;
- TOTOBHOCTb K COBMECTHOM TBOPYECKON IEATEIILHOCTU MPH CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 3324, BHIIIOJHEHUN ONOIOTHIECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTH ONPEENATh COOCTBEHHYIO MO3UIUIO TI0 OTHOILEHHIO K SBJICHUSAM COBPEMEHHOM JKU3HU
" OOBICHATSH ¢€;
- YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOACHCTBUS JIHOACH C
pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSAMU U COLIUAIbHBIM IIOJIOKEHUEM;
- TOTOBHOCTb K COTPYJHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS YUEOHBIX, IO3HABATEIIbHBIX U
HCCIIEIOBATENbCKUX 3a/1a4, YBaKUTEIBHOI'O OTHOLIEHUS K MHEHHUIO OIIIIOHEHTOB IPU 00CYXKJIEHUU
CIIOPHBIX BONPOCOB OMOJIOIMYECKOTO COJCPKAHUS;
- TOTOBHOCTh K TYMAHUTApPHOU U BOJIOHTEPCKOM 1€ATENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS
- c()OpMHUPOBAHHOCTb POCCUICKON I'pa)1aHCKONW MIECHTHUYHOCTH, NMaTPUOTU3MA, YBAXKEHHS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH nepel Poaunoii, ropaocTy 3a CBOM Kpai, cBoX0 PoauHy, CBOM A3BIK
U KyJIbTYpPY, IPOILIOE U HACTOSIIEE MHOIOHAIMOHAIILHOTO Hapoa Poccny;
- IEHHOCTHOE OTHOILLIEHUE K IPUPOJHOMY HACIIEINIO U TaMATHUKAM NPUPOABI, TOCTHKEeHUIM Poccnn B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;
- CIIOCOOHOCTD OIIEHHBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE M pa3BUTHE OMOJIOTHH, TOHUMA-
HUS 3HauY€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IBI, B KU3HU YEJIOBEKA U COBPEMEHHOIO O0IIIECTBA;
- ujeitHas yOeKJEHHOCTh, TOTOBHOCTh K CIYXEHMIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:
- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJA;
- ¢(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;
- CHOCOOHOCThH OIIEHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYICh HA MO-
paJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;
- OCO3HaHMEe JUYHOT'O BKJIa/1a B MIOCTPOCHHUE YCTOMYMBOTO Oy IyIEro;
- OTBETCTBEHHOE OTHOILLEHUE K CBOUM POAUTENSM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HH B COOTBETCTBUHU C TPaJAULMAMU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:
- 5CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyZa, OOIIEeCTBEHHBIX OTHOILICHHIA;
- IOHUMaHHUE SMOIMOHATIBHOI'O BO3JICHCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;
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- TOTOBHOCTh K CAMOBBIPKEHUIO B Pa3HBIX BUIAaX UCKYCCTBA, CTPEMIICHUE MPOSIBISATH KauecTBa TBOP-
YeCKOI JTUYHOCTH;

5) ¢pu3HYecKOro BOCIIUTAHUS:
- MOHMMAaHKE U pealin3alivs 3J0POBOT0 ¥ 0€30MacHOr0 00pasa KHU3HU (310pOBOE TUTAHKE, COOTIOICHNE
TUTHEHUYECKUX MPaBUI U HOPM, COATAaHCUPOBAHHBIN PEXUM 3aHATUN U OT/AbIXA, peryispHas pusude-
CKasi aKTUBHOCTH ), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hH3H-
YECKOMY UM IICUXUYECKOMY 3[I0POBbIO;
- MOHUMaHUE IICHHOCTH MPaBUJI WHIUBHIYAILHOTO M KOJJICKTUBHOTO 0€30MaCHOTO IMOBEJCHUS B CUTY-
anusx, yrpoXkKarolux 3J0pPOBbIO U )KU3HU JIIOCH;
- OCO3HAHHE MOCIEJACTBUN U HENPUATUSA BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTHKOB,
KypeHus);

6) TPy10BOT0 BOCIIMTAHMSI:
- TOTOBHOCTb K TPY/ly, OCO3HaHHUE [IEHHOCTH MacTepCTBa, TPY10J100ue;
- TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJIOTMYECKON M COIMAIbHOM HAlpaBlIEHHOCTH, CIIOCO0-
HOCTb UHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO JEATEIbHOCTD;
- HHTEPEC K Pa3IMuHbIM chepaM MpodecCHOHATEHON e TEIEHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIH -
BbIOOD Oynyiieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIaHBI,
- TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCCH KU3HH,

7) 3KOJIOTHYECKOT0 BOCITUTAHMSA:
- DKOJIOTMYECKH  IIeJecCO00pa3HOE€  OTHONICHHWE K  TNPUPOJE KaK  HUCTOYHUKY  IKU3HHU
Ha 3emiie, OCHOBE €€ CyILIEeCTBOBAHMS;
- TMOBBIIIEHUE YPOBHS SKOJOTUUECKOU KYJIbTYphI: IPUOOpPETEHUE OMbITA TJIAHUPOBAHUS TTOCTYIIKOB U
OLICHKU X BO3MOXHBIX TIOCJIECTBUM JIJIs1 OKPYXKAIOILLIEH CPEbL;
- OCO3HaHHE II100aJTHLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTel WX pelIeHNS;
CHOCOOHOCTH UCIIOJIB30BATh TPUOOpETaeMble IPU U3YUEHUU OUOJIOTUH 3HAHUS U YMEHHUS IIPH PEIICHUN
po0JIeM, CBSI3aHHBIX C PAIMOHATBHBIM IPHPOJIONOIL30BaHUEM (COOIIOACHHE MPABUI MTOBEACHUS B
MIPUPO/Ie, HATIPABIICHHBIX HA COXPaHEHUE PABHOBECHS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHO-
cepen);
- aKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCAILNX BPEJ OKPY>KAIOLIEH PUPOIHON cpesie, yMEHHUE TPOTHO-
3UPOBATH HEOIATOMIPHUATHBIC IKOJIOTHYECKHE TTOCIIECICTBUSI TPEANPUHIMAEMBIX JICUCTBUHN U MTPEAOTBpa-
aTh UX;
- HAJIMYHE PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpPhI, OMbITA AEATEIbHOCTH
9KOJIOTUYECKON HAINpPaBIE€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCS MU B IO3HABATEIbHOM, KOMMYHHKA-
TUBHOM W COLIMAJIbHOW MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JACSITEIHHOCTUA YKOJIOTHYE-
CKOM HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:
- chopMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
0OIIIeCTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHPE;
- COBEPILEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYPhl KaK CpPEIACTBA B3aUMOJIECHCTBUS MEKIY
JIIOJIBMU U TIO3HAHMS MUPA;
- TOHUMaHHUe crenuUK OMOJIOTHH KaK HayKH, OCO3HAHUS €€ poJii B (POPMUPOBAHUHU PAITMOHAIBHOTO
HAyYHOTO MBIIUICHHS], CO3aHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEeM MUpPE KaKk O €IMHCTBE
MIPUPO/IBI, YETIOBEKA U OOIIECTBA, B TIO3HAHUH IIPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM CO-
XpaHEHUs] TPUPOJHOTO PABHOBECHS;
- YOeXIIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJII COBPEMEHHOW ITMBUIIM3AIMH: OOECIEYCHHUS HOBOTO
YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JJTaHHE MEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIOCOOHBIX peIlaTh pecypc-
HbIE MPOOJIEMBI Pa3BUTHS YEJIOBEUECTBA, TIOMCKA MyTEH BBIXOJIAa M3 TJIOOATBHBIX YKOJOTUYECKHUX TPO-
6meM u obecriedeHust mepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHATHBHOMY HCIIOIH30BAHUIO TTPHPOI-
HBIX pecypcoB U (H)OPMHUPOBAHHIO HOBBIX CTAHJIAPTOB KU3HH;
- 3aMHTEPECOBAHHOCTH B TIONYYEHUH OMOIIOTUYECKUX 3HAHWN B LIETSX MOBBIIICHHS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTAaBHOW 4acTH ()YHKIIMOHAJIHLHON TPaMOTHOCTH O0yd4aro-
mmxcs, GopMUPYEMO IPU U3ydEeHUH OUOJIOTHH;
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- MOHMMAaHKE CYITHOCTU METO/IOB MIO3HAHMUSI, MCTIOIh3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH UC-
MOJIb30BATh TMOJTyYaeMble 3HAHUS I aHAIM3a U O0BSCHEHUS SBICHUN OKPYXKAIOIIETO MUPa U MPOUC-
XOJSAIIMX B HEM U3MEHEHHM, yMEHHE eaTh 000OCHOBAaHHBIE 3aKJIIOYEHHS HA OCHOBE Hay4YHBIX (DaKTOB
Y UMEIOIIMXCA JAHHBIX C LEIbIO MOTYYEHUs! JOCTOBEPHBIX BHIBOJIOB;

- CHOCOOHOCTH CAMOCTOSITEJILHO UCII0JIb30BAaTh OUOIOrMYECKUE 3HAHUS [T pelIeH s Tpo0JieM B pealib-
HBIX KU3HEHHBIX CUTYAIIUSX;

- OCO3HAHHE IIECHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U HCCIeI0Ba-
TEIBCKYIO JIEATeIbHOCTh UHIUBUYAJIbHO U B TPYIIIIE;

- TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO, K aKTUBHOMY I1O-
JYYESHUIO HOBBIX 3HAHUH 1O OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH IMTOTPEOHOCTSAMHU.

B mpouecce nocTHKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS OOYYArOIIMMHCS MPOTPamMMBbl
cpeaHero oomero o0pa3oBaHUS y OOYYArOIIUXCS COBEPUICHCTBYETCS 2MOYUOHANbHbIU UHMEILIEeKN,
Mpenoiaralonuii copMUPOBAHHOCTE:

CaMOCO3HAHUs, BKIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BU-
JIeTh HAIIPaBJICHUs Pa3BUTHSI COOCTBEHHOM SMOIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

camope2ynuposansl, BKIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJIEHUE, CIIOCOOHOCTh AAANTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH T'HO-
KOCTb, OBITh OTKPBITBIM HOBOMY;

BHYMpeHHel  Momuséayuu,  BKIIOYAIONIEH  CTpemJieHHe K  JOCTHKCHHIO LU
U yCrexy, ONTUMHU3M, MHUIIUATUBHOCTh, YMEHUE JICHCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOXKHOCTEH;

aMnamuu, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSIHUE OPYTUX, YUUTHI-
BaTh €T0 NIPU OCYIIECTBICHINH KOMMYHUKAIIH, CIOCOOHOCTH K COUYBCTBHIO H COTIEPEKUBAHHUIO;

COYUANbHBIX HABLIKOG, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBAaTh OTHOLIEHUS C JPYTHMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

MeranpeaMeTHbIe pe3yJIbTAThI

MertanpenmeTHble pe3ysibTaThl OCBOEHUS yueOHOro npeaMera «buosorus» BKIOYAIOT: 3HAYU-
Mbl€ U1 YOPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOLIMXCSl MEXKIUCLMITIIMHAPHbIE (MEKIPEAMETHBIE) 00-
II€HAY4HbIE TIOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTHHBI MUPA U CclleU(UKY METO/I0B I0-
3HaHUS, UCTOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIHUs, sIBIEHHUE, MPOILecC, CUCTEMA,
Hay4yHBIH (aKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, HCCIIEJ0BAHNE, HA0IIOIEHUE, U3-
MepeHHe, HIKCIIEPUMEHT U JpYyTHue); yHUBepcalbHble yueOHbIe JIeficTBUA (TT03HaBaTeNbHbIE, KOMMYHUKA-
TUBHBIE, PETYJIATUBHBIE), obecreunBaronire GopmMrupoBaHue PyHKIIMOHATBHON IT'PAMOTHOCTH U COLIM-
aJIbHOM KOMITETEeHIIMU 00YUaIOIIMXCsl; CIOCOOHOCTh 00YYaOLINXCS HCIIOIB30BATh OCBOCHHBIE MEXKIHC-
LUUIUTMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE IeHCTBUS B M03HABATEIbHON
U COLIMAJIbHON IIPAKTHKE.

B pesynbraTe n3yueHus OMoyioruy Ha ypoBHE CpeHero oo1iero oopazoBaHus y 00y4yaronierocs
OynyT chopMUpOBaHbI IO3HABATENIbHBIE YHUBEPCAIbHbIE yueOHbIe JIeHCTBUS, KOMMYHUKATUBHBIE YHU-
BepcalibHble YueOHbIEe IEHCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUeOHbIE JEMCTBYS, COBMECTHAS J1es-
TEJIbHOCTb.

MeranpeameTHble pe3yabTaThl OCBOCHUSI IPOTPaMMbl CPETHEr0 001IEero 00pa30BaHus JOKHbI
OTpaXkaTh:

Osgi1aieHHe YHUBePCAJbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHUS:
- CaMOCTOATENBHO (POPMYINPOBATh U aKTyaIU3UPOBATE IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
- UCTOJIb30BATh NPH OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIEHHS (aHaiIu3a, CHHTE3a, CpaBHe-
HUS, KJ1accupuKauu, 0000111eHNs ), PACKPbIBATh CMBICT OMOJIOTUYECKUX TOHATUHN (BBLAETATH UX Xapak-
TEpHbIE IPU3HAKH, YCTAHABIIUBATH CBS3U C IPYTMMU MOHATHIMH);
- OMPEENATh NN AESITeIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCHUTD pe-
3yJbTAThI IEATENBHOCTH C IOCTABJIEHHBIMU LIETISAMU;
- HCII0JIb30BaTh OMOJIOTUYECKHE MOHATHUS AJ1s1 OOBSICHEHUs (PAKTOB U SBJICHUH KUBOM TPUPOIBL;
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- CTPOUTbH JIOTHYECKHE pacCyKIeHUS (MHAYKTUBHEIE, IETYKTUBHBIC, 10 aHAJIOTUH), BBISBISATH 3aKOHO-
MEPHOCTH ¥ MPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYITUPOBATH BBIBOIBI U 3aKIIFOUCHUS;
- IPUMEHATHh CXEMHO-MOJICIbHBIC CPEJICTBA IS TIPEICTABICHUSI CYIIECTBEHHBIX CBS3€H W OTHOIICHUI
B U3y4aeMBbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTUBOPEUUI PA3HOTO POJIa, BHISIBJICHHBIX B PA3/INd-
HBIX HHPOPMAIIMOHHBIX HCTOYHUKAX
- pa3pabaTbIBaTh UIAH PELICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOIINXCSI MaTEPUAJIbHBIX U HEMaTe-
pHATBHBIX PECYPCOB;
- BHOCUTH KOPPEKTUBBI B JIEATEIILHOCTh, OLEHUBATH COOTBETCTBHE PE3YyJIbTATOB LIEJISIM, OLEHUBATH
PHUCKH MOCTEACTBUHN ACATCIBHOCTH;
- KOOPJMHUPOBATH U BBITIOIHATH PAOOTY B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;
- pa3BUBATb KPEATUBHOE MBILUICHUE MPU PEIICHUH KM3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:
- BIIQJICTh HABBIKAMU Y4eOHO-MCCIIE0BATEIHCKON U IPOSKTHOM JESATEIbHOCTH, HABBIKAMH Pa3peIeHUs
po0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPaKTHYe-
CKHX 3aJ1a4, MPUMEHEHUIO Pa3INYHBIX METOJIOB MTO3HAHUS,
- UCIIOJIH30BaTh PA3JIMYHbIE BUJIBI JICATEILHOCTH I10 IMOJYYCHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAIUH,
PeoOPa30BAHUIO U TIPUMEHEHUIO B YICOHBIX CUTYAIUSIX, B TOM YHCJIC IIPU CO3JaHUH YICOHBIX U COIIH-
ANBHBIX TTPOCKTOB;
- popMUpOBaATH HAYYHBIN THI MBIIUICHUS, BJIAJIETh HAYYHONU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATUSIMHU
1 METOJaMH;
- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4U B 00pPa30BATECIILHON JCSITEILHOCTA U KU3HEHHBIX
CUTYaIUsX;
- BBISIBIIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ pele-
HUS1, HAXOJIUTh apTyYMEHTHI [Tl I0KA3aTeNIbCTBA CBOUX YTBEPKIACHHUIA, 3a71aBaTh apaMeTphl U KPUTEPUU
penieHus;
- aHAJIM3UPOBATH MOJTYYEHHBIC B XOJ€ PEIlIeHUs 3a7aun pe3yIbTaThl, KPUTUYECKU OLIEHUBATh UX JJOCTO-
BEPHOCTH, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;
- IaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;
- OCYIIECTBJISTH LI€JICHANIPABICHHBIN TOUCK MEPEHOCA CPEJICTB U CITOCOOOB JIEUCTBHS B MPOhecCHOHab-
HYIO Cpeny;
- YMETb MePEHOCUTH 3HAHMS B TIO3HABATEIBHYIO U TPAKTUUYECKYIO 00JIACTH KU3HEACITEIIHLHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;
- BBIJIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIC MOXO0/IbI U PEIICHUS, CTABUTH TPOOIEMBI U 3a-
Jla4M, TOMYyCKAIOLMe albTEPHATUBHBIE PEILICHUS.

3) padora ¢ uHdpopmanueii:
- OPUEHTUPOBATHCS B PA3JIMYHBIX HICTOYHHKAX HHPOPMAIUH (TEKCTE Y4eOHOTO MOCOOUS, HAyYHO-TIOMY-
JISIPHOM TUTEPATYpPE, OMOJTIOTUUECKHUX CIIOBAPSAX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B H-
TEepHEeTe), aHATU3UPOBATh HH(GOPMAIIUIO PAa3TUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUECKH Olle-
HUBATh €€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;
- (opmynHpoBaTh 3aMpPOCHl U MPUMEHSTH Pa3jIMYHble METOJbI MPU MOUCKE U 0TOOpE OMOIOTHYECKOH
nH(popMaIuu, HeOOXOAUMOM ISl BBITIOJTHEHUS YIeOHBIX 3a/1a4;
- MPUOOpPETaTh OMBIT WCHOJIB30BaHUS WH(HOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEpIICH-
CTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIb30BAHUS PA3TMIHBIX ITOUCKOBBIX CUCTEM;
- CaMOCTOSITENIbHO BBIOMPATh ONTHMANBHYIO (OpMy TpeacTaBiIeHHUS OUOIOTHYECKOW WH(pOpMAaIUU
(cxembl, rpaduKH, TUarpamMmbl, TAOIHUIbI, PUCYHKHU U IPYrOe);
- UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ Ononornyeckoi HHpopMaIie: mpu-
MEHSATh XUMUYECKHE, PU3NUECKUE U MAaTEMATUUECKHIE 3HAKWA U CUMBOJIBI, (hOpMYJIbI, aO0OpeBHUaTypy, HO-
MEHKJIaTypy, UCTIOJIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOINYECKUE CPEACTBA HATIISTHOCTH;
- BJIQJIETh HaBBIKAMHU PACTIO3HABAHUS U 3aIIUTHI HH(MOpMAITUU, HHPOPMAIIMOHHON 0€30MacCHOCTH JINY-
HOCTH.

OBjaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMMY JIeHCTBUSIMH:

1) oOmenue:
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- OCYILECTBIIATh KOMMYHHKAIIUU BO BCeX cepax )KU3HU, aKTUBHO YUIaCTBOBATH B IMAJIOTE HIITU TUCKYC-
CHH TIO CYILECTBY 00CYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKACHUSI OTHOCH-
TEJIbHO BBIIIOJIHEHUS ITPEIaracMou 3a1a4u, yYUThIBATE HHTEPECHI U COTTIACOBAHHOCTD IO3ULUH APYTUX
YYaCTHUKOB JUaJIora WIN JUCKYCCUN);
- pacro3HaBaTh HeBepOaJlbHbIE CPeACTBA OOIIEHUS, TIOHUMATh 3HAU€HHE COLIMAIBHBIX 3HAKOB, IIPEIO-
CBUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluii, YMETh CMTr4aTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;
- BJIaJIETh Pa3IMYHbIMU ClI0COOAMH OOIIEHUS U B3aUMO/ICHCTBU S, IOHUMAaTh HAMEPEHMS IPYTUX JHO/IeH,
MPOSIBIISATH YBAKUTEIBHOE OTHOIIEHUE K COOCCETHUKY B B KOPPEKTHOU (Gopme hopmynupoBaTh CBOU
BO3Pa)KCHNUS;
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C HUCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAs 1eITeILHOCTD:
- TIOHUMAaTh U HMCIOJb30BATh MPEHMYILECTBA KOMAaHAHON M MHAWBUAYAIBHON PabOTHI MPH PELICHUU
Ouosiornyeckoil mpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS I'PYIIIOBBIX (OPM B3aHUMO-
JENCTBUS NpU peLIeHUH yueOHOU 3a1auu;
- BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA,;
- IIPUHUMATh LIEJIM COBMECTHOM NEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUSA IO €€
JOCTUKEHUIO: COCTABJIATD IJIaH JIEHCTBUH, pacCIpeeIaTh POIU ¢ yUETOM MHEHUN YY4aCTHUKOB, 00CYX-
JaTh Pe3yJIbTaThl COBMECTHOM paboThl;
- OLICHUBATh KAY€CTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaH bl B OOIIHI pe3ynbTaT 1o pa3pado-
TaHHBIM KPUTEPUSIM;
- IpeJyIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UACH C MIO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;
- OCYILIECTBIIATH IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B PA3JIMYHBIX CUTYalMsIX, IPOSIBISATH TBOPYE-
CTBO M BOOOpaXkeHHE, ObITh HHULIUATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMU AeHCTBUAMM:

1) camoopranmu3anus:
- UCTIOJIF30BaTh OMOJIOTHUECKUE 3HAHUS [T BBISIBIICHUS MTPOOJIEM U MX PEHICHUS B )KU3HEHHBIX U yueO-
HBIX CUTyalUsX;
- BbIOMpaTh Ha OCHOBE OHOJIOTMYECKHMX 3HAHUM IeJeBble M  CMBICIOBbIE  YCTAaHOBKHU
B CBOMX JCUCTBUSAX UM TIOCTYIKAax II0 OTHOIICHWIO K J>XUBOM IIPUPOJE, CBOEMY 3I0POBBIO
1 3I0POBBI0 OKPYKAIOIIHX;
- CaMOCTOSITEJIBHO OCYILECTBIISATh IMO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI, CTABUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENbHOCTH U )KU3HEHHBIX CUTYALIUAX;
CaMOCTOSITENIbHO COCTABIIATH [UIaH PEeIIeHUs MPOOIEMbI ¢ yIETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
- paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
- JIeNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
- OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
- crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM 3pYAMLIMU B Pa3HBIX 00JacTAX 3HAHUM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:
- 1aBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTUBHI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBHE
pe3yIbTaTOB LIEIISAM;
- BJIa/IETh HaBbIKAMM MO3HABATEJIbHON peduIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX NEHCTBUI U MBICIIH-
TEJBbHBIX MPOLECCOB, UX PE3YJITATOB U OCHOBAHUH, UCIIOIb30BATH MPUEMBI pe(ISKCHH IS OLICHKU CH-
TyaluH, BbIOOpa BEPHOTO PEIICHUS;
- YMETb OLIEHUBATh PUCKHU U CBOCBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;
- IPUHAMATh MOTHUBBI U aPTYMEHTBHI IPYTUX IIPU aHAJIU3€E PE3YJIbTAaTOB AEATEIbHOCTH;

3) npuHATHA ce0s M APYrux:
- IPUHUMAThH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JIOCTOUHCTBA;
- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYIUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
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- IPU3HABAThH CBOE MPABO U MPABO APYTUX HA OLUIMOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYToro YeJIOBEKa.

Hpe)lMeTHI)Ie Pe3yJIbTAThI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS CoJepKaHusl yuebHoro npeamera «buonorus» Ha yriy0-
NEHHOM YpOBHE OPUEHTHPOBAHBI Ha o0ecrieueHne mpopmIbHOro 00y4eHHs CTapIIEKIaCCHUKOB OHUO0JIO0-
rur. OHYM BKIIIOYAIOT: crienupuyeckue 1ig OUOIOruy Hay4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI IeHCTBHI
10 OCBOEHUI0, MHTEPIPETALNH U TPEOOPa30BaHUIO 3HAHUH, BU/IbI IEATEILHOCTH 110 TOJYYEHUIO HOBBIX
3HAHUU U UX IPUMEHEHHUIO B PA3INYHBIX YUEOHBIX, a TAK)KE B pEANIbHBIX KU3HEHHBIX cuTyauusx. [pen-
METHBIE Pe3yJIbTAThl MPEJICTABIICHBI 10 F0/IaM U3yUCHUS.

IIpeameTHbIC pe3yJIbTaThl OCBOEHHU y4eOHOro npeaMera «buoJiorus»
B 10 Ky1acce 10KHBI OTPAXKATD
- ¢(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B (popMUpOBa-
HUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B MO3HAHUH 3aKOHOB MPUPOJIbI U PEILICHUU MPOOIIEM palu-
OHAJILHOTO IPUPOJIOTNIOIB30BAHMS, O BKIIAJE POCCUICKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;
- BIIQJICHUE CHUCTEMOH OMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOIOJIAraromue Onogornye-
CKHE€ TePMUHBI U MOHATHS (KU3Hb, KJIETKa, OpraHu3M, MeTad0JIn3M, TOMEOCTa3, CaMOPEryJIsIus, CaMo-
BOCIIPOM3BEICHHE, HACIIEACTBEHHOCTh, N3MEHUYNBOCTh, POCT U Pa3BUTHE), OMOJIIOTHYECKHE TEOpUH (KiIe-
touHas teopusi T.IlIBanna, M. lllneiinena, P. BupxoBa, XpoMOCOMHasi TEOpHsi HACIEICTBEHHOCTH
T. Moprana), yaenus (H./. BaBunoBa — 0 eHTpax MHOT000pa3us ¥ IPOUCXOXKICHUS KYIbTYPHBIX pac-
TEHUH), 3aKOHBI (€ANHOOOpa3Hsi TOTOMKOB IEPBOT0 MOKOJIEHUS, PACIICIUICHUS, YUCTOTHI raMeT, He3a-
BUCHUMOro HacienoBanus ['. MeHensi, TOMOJOTHUYECKUX PSAIOB B HACIEICTBEHHOW H3MEHYMBOCTH
H.N. BaBunoBa), npuHIUIIEI (KOMIUIEMEHTAPHOCTH ),

- BJIaJICHUE OCHOBHBIMU METO/IaMU HAayYHOT'O MO3HAHUS, UCIIOJIb3YyEMbIX B OMOJIOIMUECKUX UCCIIE0Ba-
HUSX JKUBBIX 00BEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0IeHNE, SKCIIEPUMEHT);

- YMEHHE BBLACIATHh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U YKAPUOT, OJHOKIIETOU-
HBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJI€ OaKTepuil, rpruOOB, paCTeHU, )KUBOTHBIX U YEJIO-
BEKa, CTPOEHHUSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUH, KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEEs-
TEIBHOCTH, NMPOTEKAIOIINX B OPTaHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKHUX TIPOIec-
coB: oOmeHa BemecTB (MeTabonM3M), TMpEBpallleHUsT »HHEPruH, OpOoXKeHHUs, aBTOTPO(HOTO
U reTepoTpOoPHOro TUIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, ME103a, raMeTOreHe3a, M-
OpuoreHesa, MOCTIMOPHOHAIBHOTOPA3BUTHS, PA3MHOKEHUS, UHAUBUIYAILHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOTEHE3a), B3AaMMO/JICHCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOpA;

- YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKIY OPTaHOMIaMHU KJIETKU U UX (PYHKIHUSIMH, CTPOCHHEM KJle-
TOK Pa3HbIX TKaHEH U UX QYHKIHUSIMHU, MEX]Iy OpraHaMu U CUCTEMaMHU OPTaHOB Y PaCTeHH, )KUBOTHBIX
U YeloBeKa U UX (QYHKIUAMHU, MEXIYy CUICTEMaMH OPTaHOB U WX (YHKIIMSIMH, MEXKIY dTaaMu oOMeHa
BEIIIECTB, dTAllaMu KJIETOYHOTO ITUKJIA M KU3HEHHBIX IIMKJIOB OPraHU3MOB, dTallaMyd dMOPHUOHATIEHOTO
pa3BUTHSA, TECHOTUIIOM U ()eHOTUTIOM, (DEHOTHIIOM U (PaKTOpaMu Cpebl OOUTaAHUS;

- YMEHHUE BBISIBIIATh OTJIMYMUTEIIbHBIC TIPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE€ PACTCHUH, )KUBOTHBIX U
YEJIOBEKa;

- YMEHHE UCIO0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTMUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY
JUIS 1I0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATUUYECKHUX TPYIIIL;

- YMEHHE peniaTh OMOJOTHUECKHUE 3a7]a4H, BBISIBIISITH TPHUYUHHO-CIICACTBEHHBIC CBSI3H MEX]Ty UCCIIETY-
€MBIMU OMOJIOTMUECKUMU TPOIIECCAMHU U SBJIICHUSMH, JI€TaTh BEIBOJIBI M IPOTHO3BI HA OCHOBAHHUH TIOITY-
YEHHBIX PE3YJIHTATOB;

- YMEHHE BBITIONHSATH IA0OpaTOpHBIE U MPaKTUYECKHe paboThl, COONIOAAThIIpaBUIIa Ipu paboTe ¢ yued-
HBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

- YMEHUE BBIIBUTaTh THIIOTE3bI, MPOBEPATH MX IKCIIEPHUMEHTATBLHBIMU CPEICTBAMU, (HOPMYIHUPYS TIeTTh
WCCTIEIOBAHMS, aHAIM3UPOBATH TIOJYUYCHHBIE PE3YJIBTATHI U JCJIaTh BHIBO/IBI,

- YMEHHE Y4acTBOBAaTh B Y4e€OHO-HCCIIEIOBATENIbCKONW paboTe 1Mo OMOJOTHH, SKOJOTHH M MEAHIIMHE,
MMPOBOIUMOM Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, M MyOJIUYHO MPEACTABIIATH OJYICHHBIC PE3YITb-
TaThl HA YYEHUYECKUX KOH(PEPEHIIUSX;
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- YMEHHE OLIEHUBATh ATUYECKHUE ACTIEKThl COBPEMEHHBIX MCCIEI0BaHUN B 00JacTH OMOJIOTHH U MeIu-
UHBI (KJIIOHUPOBaHKE, HCKYCCTBEHHOE OIJIOZOTBOPEHHE, HAIIPABICHHOE U3MEHEHHE TeHOMa M CO3/1a-
HUE TPAHCT€HHBIX OPraHU3MOB);
- YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BbIOOp Oymymiei mpoeccnoHaIbHON NeSTENbHOCTH B 00IaCTH
OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOT0 X035ICTBa, MUIIEBON MPOMBILIUICH-
HOCTH, YTJIyOJIATh TIO3HABATENILHBI MHTEPEC, HAPaBJICHHBIH Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIO-
e mpodeccuu U MpoaoKEHUE OUOIOrHYecKOro 00pa3oBaHus B YUPEKICHUSAX CPEAHEro npodeccu-
OHAJIBHOTO U BBICHIET0 00pa30BaHUsl.

IIpenmeTrHble pe3yJbTaTbl OCBOeHUS Y4deOHOro mpeamera «buosormsi» B 11 Kiacce
JTOJIZKHBI OTPAKATH:
- ¢(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CUCTEME €CTECTBEHHBIX HayK, B JOpMUPOBa-
HUHM COBPEMEHHOI eCTeCTBEHHO-HAYYHOH KapTHHBI MUPA, B MO3HAHUM 3aKOHOB MPUPOABI U PELICHUU
HKOJIOTMUYECKUX MPOOIIEM YEIOBEUECTBA, 4 TAK)KE B PEILIEHUU BOIPOCOB PALIMOHAIBHOTO PUPOIOTIONb-
30BaHMs, U B (YOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K IPUPO/IE, OOLIECTBY, YEIOBEKY, O BKIIJE POC-
CUICKHUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;
- YMEHHE BJIaJeTh CHCTEMOW OMOJIOTHUECKUX 3HAHUN, KOTOPas BKJIIOYACT OINPEEJICHUS] U TIOHUMaHHue
CYUIHOCTH OCHOBOIIOJIAraloUIMX OMOJIOTMYEeCKUX TEPMUHOB U MOHATUHN (BUI, SKOCUCTeMa, Ouocdepa),
Ouosiornyeckue Teopun (dBosonnonHas reopus Y. JlapBruHa, CHHTETHYECKast TEOPHSI SBOJIOLINH ), yUe-
Hus (A.H. CeBeprioBa — o myTax U HampaBieHHsx 3Boitouuu, B.M. Bepuanckoro — o 6uocdepe), 3a-
KOHBI (reHeTHuecKoro pasHoBecus [x. Xapau u B. BaitaOepra, 3aposimeBoro cxoacrsa K.M. bapa),
npaBwia (MuHumyma 0. JInbuxa, sKonoruyeckoil mupaMuasl SHEPTUH), TUIIOTE3bl (THIIOTE3a «MHUPa
PHK» V. I'unbepra);
- YMEHHE BJIaJIeTh OCHOBHBIMH METO/IaMU HAYYHOTO TIO3HAHMSI, UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX HC-
CIICZIOBAHMSIX JKUBBIX O0BEKTOB U SKOCHCTEM (OMHCaHKE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT), CIIO-
co0aMU BBISBIICHUS U OLIEHKH aHTPOMOTEHHBIX H3MEHEHHH B PUPOJIE;
- yMEHHE BBIIENATH  CYIIECTBEHHBIE  IpPHU3HAKH:  BUJOB, OHOTEOIEHO30B, HIKOCHCTEM
1 6uocdepsl, CTaOUIN3UPYIOMIETO, TBUKYIIEr0 U Pa3pbIBAIOIIEr0 €CTECTBEHHOT0 0TOOpa, alljlonaTpu-
YEeCKOT0 M CUMITATPUYECKOTO BUA000PA30BaHMS, BIMSIHUS ABIKYIIIMX CHJI SBOJIIOLIMU HA TeHO(OH T TT0-
MYJSUU, IPUCTIOCOOICHHOCTH OPraHU3MOB K cpejie OOUTaHUs, YepeJOBaHUS HAIIPABICHUH SBOIOIHH,
KpPYroBOpPOTa BEMIECTB M MIOTOKA YHEPTUHU B IKOCHCTEMAX;
- YMEHHUE YCTaHABJIMBATh B3aUMOCBS3H MEX/Y MPOLIECCAMH YBOJIIOLUH, ABHXKYIIUMH CHIIAMH aHTPOTIIO-
reHe3a, KOMIIOHEHTaMH Pa3JInYHbBIX YKOCUCTEM U MIPUCTIOCOOIEHUSIMHA K HUM OpPTraHU3MOB;
- YMEHHE BBISBIIATh OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, MPHCIIOCOOIEHHOCTh BHJIOB K Cpejie
0oO0UTaHUs, AOMOTHYECKNX W OMOTHYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aMMOCBSI3€l OPraHu3MOB B CO-
o0111ecTBax, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;
- YMEHHE UCTIOIh30BATh COOTBETCTBYIOINE APTYMEHTBI, OMOJIOTUIECKYIO TEPMUHOJIOTHIO H CHMBOJIHKY
IUIs I0Ka3aTeNIbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OpPraHU3MOB
U cpenbl OOMTaHUs, €TUHCTBA YEIOBEYECKHUX pac, HEOOXOIUMOCTH COXPaHEHHsI MHOTOOOpa3us BUJIOB U
HKOCHUCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPO/IbI U YETIOBEUECTBA;
- YMEHHE penaTth OMOJIOTUIECKHE 3aa9H, BBISIBIIATH TPUIHHHO-CIICICTBEHHBIE CBS3H MEXKILy UCCIIEIy-
€MbIMH OMOJIOTHYECKMMH MPOLIECCAMHU U SIBJICHUSMHU, JIeNIaTh BBIBOBI U IPOTHO3bI HA OCHOBAHUH IOJTY-
YEHHBIX Pe3yJIbTaTOB;
- YMEHUE BBITIOIHATH JJa00OpaTOpHBIE U MTPAKTUYECKHE PadOThI, COOII0AaThIIpaBmiia MpHu padoTte ¢ yued-
HBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;
- YMEHHE BbIIBUTaTh I'MIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTATBHBIMU CPEICTBAMHU, (OPMYIUPYS LIETb
WCCIIEIOBaHMSI, aHATU3UPOBATH MOJTyYSHHBIE PE3yIbTAThI U JETaTh BEIBOIBI;
- YMEHHME y4acTBOBaTh B y4ye€OHO-MCCIIEOBATENbCKON paboTe 1Mo OMOJIOTUH, SKOJOTHHU U METUIIMHE,
MIPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M ITYOJUYHO TPEICTABIATh MOTyYSHHBIE PE3YITb-
TaThl HA YUEHUUECKUX KOHPEpPEHIIHSX;
- YMEHHE OIICHUBATh THIIOTE3bl U TEOPHUU O TIPOMCXOXKIACHUH )KU3HH, YEJIOBEKA M YEIIOBEUYECKUX pac, O
MPUYMHAX, TOCTIEICTBUAX U CIIOCOOaX MPeI0TBpaIlleH s I100aIbHBIX U3MEHEHU B Ouocdepe;
- YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BRIOOp OynmyImiei nmpodeccnoHaTbHOM MeATeIbHOCTH B 001acTH
OMO0JIOTUH, SKOJIOTUH, IPUPOJIOTIONIE30BAHMS, MEIULIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTUH, BETEPUHAPHH,
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CENIbCKOT0 X0341CTBA, MUILEBON MPOMBIIIIJICHHOCTH, YTIYOJIATh M0O3HABATEIbHBIN HHTEPEC, HAIPaBJICH-
HBI HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH MPOdECCHU U MPOAOIDKEHUE OHOIOTHYecKOro oopa3o-
BaHUS B YUPEKICHUAX CPEIHETO NPO(HECCHOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

3. TemaTHueckoe INTAHUPOBAHHUE C YKA3AaHHEM YaC0B, OTBOAUMbIX HA

3.1. Ilepedyennb 00s13aTeJIbHBIX OLIEHOYHBIX MPOLEAYP

U3YYeHHEe KAKI0U TeMbl

Knace KoanyecTBo 4ya- | O0meeKoIuIeCTBO HaHM€HOBaHﬂe dopma
COBB HeJIeJII0 4acoB OLIEHOYHOW MpPoueaypsI KOHTPOJIsI

KontponbHas paboTa 1o teme KoHnTposnbHas

«XuMHuuecKas OpraHu3alus pabota

KIICTKH

KontponbHas padbora 1mo Teme KonTponbsHas

«Ctpoenue 1 QYHKIHH KICTOK» pabota
KonTponbhas padora no teme KonTtponbsHas

«Peanuzanusa HacinenCTBEHHON pabora

nHGPOpMAIHN

10 4 136 Konrponbnas pabota o Teme Konrponbnas

KJ1ace «OKW3HECHHBIH UK KICTKIDY pabota
KonTponbnas pabota «Ctpoe- KonTposbHas

HUE U QYHKIIUY OPTraHU3MOBY pabora
KonTponbHas pabota o Teme KontponbsHas

«3aKOHOMEPHOCTH HACJIEI0BAHUS pabota

HPH3HAKOB»

KonTponbnas padora «3akono- | KonTpombHas

MEPHOCTH U3MEHYHUBOCTH» pabora
KonTponbnas padbota no teme KonTtponbHas

«MUKpO3BOJIIOLUS U €€ Pe3yJIib- pabora

TaTbD»

KonTponbnas padbota no teme KonTtponbHas

«IIpoucxoxxieHue U pa3BUTHE pabora

11 4 132 JKU3HU Ha 3eMIIey»

KJ1ace KonTtponbHast pabora o Teme KonTposbHast

«DKONOTHs» pabora
KonTponbhas padota no teme KonTtponbHas

«buocdepar pabora

Hroro 268
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3.2. TemaTuueckoe miianuposanue s 10 kiacca

Ne Tema ypoka IIpumeyanue
[ Buosaorus kak Hayka. 4 yaca
1 Buosiorust Kak KOMIJIEKCHast HayKa
2 CoBpeMeHHBIE HalPaBJICHHUS B OMOJIOTUU
3 [podeccun, cBsA3aHHBIE C OHONOTHEH.
4 3HadeHre OMOJIOTHH B MPAKTHUYECKON IEATEITEHOCTH YeIOBEKa
1 7KuBble cucTeMbl H X H3YUYeHHe. 6YacoB
5 JKuBbie crcTembl Kak npeamet usyuerns ouonoruu. CBOWCTBA JKUBBIX CUCTEM
6 VYpOBHM OpraHU3aLuy )KUBOro. MeTo/1bl HAyYHOI'O TI03HAaHUS OpraHuye-
CKOT'0 MUpa
7 [IpaxTuueckas padora Nel «lcrnonb30Banue pa3IMyHbBIX METOOB MIPU IIp.p. Nel
U3YYEHHUH KHUBBIX CUCTEM»
8 [ToHsATHE 0 3aBUCUMOM U HE3aBUCUMOM nlepeMeHHOoU. [IimannpoBanue sKkc-
HepUMEHTA
9 ITocranoBka u mposepka runores. Hynesas runoresa
10 OlieHKa TOCTOBEPHOCTH MOTYUYEHHBIX Pe3yNbTaToB. [ [pHunHbI HCKaXKEHUS pe-
3yJbTAaTOB 3KCIEPUMEHTA
111 | Buojorus KjieTku. 6 4yacoB
11 | Knerka — cTpykTypHas ¥ (pyHKIMOHAIbHAS eIMHHLIA )KUBOTO. McTopus
OTKPBITHUS KIETKH
12 | PaGotsl P. I'yka, A. JleBenryka
13 Knerounas teopus
14 MeTopl MONEKYISPHOHN U KIETOYHON OUOIOTHH
15 | DnexTpoHHAsE MUKPOCKOIUS
16 | IIpaxTmueckas pabota Ne2 «/3ydyeHue MEeTOI0B KICTOYHON OHOJIOTHI» IIp.p. Ne2
IV | Xumuyeckasi opranu3anusi KjaeTku. 12 yacos
17 | Heopranuueckue BeniectBa kieTku. Boga u e€ ponb B KileTke
18 | MuHepaibHbIe BellecTBa KIETKH, UX OMOJIOTHYecKas poJib
19 | Opranuyeckue BeniecTBa. benku
20 | OyskIMyu O0eIKOB
21 | JIaboparopHas pabota Nel «OOHapyxeHue OeKOB ¢ IOMOLIbIO Kaye- JLp. Nel
CTBEHHBIX PEAKIUI»
22 | YrneBoapl. DYHKIUHU YIIIEBOJOB
23 | Jlunmnapl. YHKIUY B CBOWMCTBA JIMTTHJIOB
24 | Hykneunossle kucnotsl. JIHK
25 | PHK
26 | JlJaboparopHas pabota Ne2 «lccnenoBanne HyKJIEHHOBBIX KUCIIOT, BbIJIE- JLp. Ne2
JICHHBIX M3 KJIETOK pa3IMYHbIX OPraHU3MOBY
27 0O000meHne 1Mo TeMe «XUMHAYECKUHA COCTaB KIIETKU
28 | KonrtponbHas paboTta «XUMHUYECKasi OpraHu3alns KIETKH» K.p.
V Crpoenne u GpyHKIUM KJIeTKU. 12 yacoB
29 | CtpoeHHe NPOKapUOTUIECKON KIETKU
30 | Crpoenue u GyHKITMOHUPOBAHUE SYKAPUOTHICCKOM KieTkh. [Ima3marnde-
ckast MeMOpaHa. TpaHCIIOpT BelecTB uepe3 MIa3MaTHYECKy0 MeMOpaHy
31 | Ilpaktuueckas paborta Ne2 «M3ydeHne CBOMCTB KJIETOUHONH MEMOpPaHbD» IIp.p. Ne2
32 | Huromna3Mma. I{uto3ons. [lutockener. JIBuKEHUE IIUTOILIA3MbI
33 [Ipaktuueckas padora Ne 3 «3ydyeHue ABUKESHUS IUTOIIIA3MBI B pacTH- Ip.p. Ne3
TEJBHBIX KIETKAX»
34 | OnnomeMOpanubie opranouas! kinetku: JI1C, annmapar ['onbaku, 1130-
COMBI, UX CTpPOEHHE U (PyHKINU
32
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Ne Tema ypoka IIpumeyanue

35 HOHyaBTOHOMHBIC OpraHoOn bl KJIICTKHU. MUTOXOHAPUH, MJIACTUBI

36 | HemeMOpaHHBIE OpraHOUIBI KIETKU: PUOOCOMBI, KIICTOYHBIH IIEHTP.
CTpoeHNE U IBUKEHUE )KTYTUKOB U PECHUYEK

37 | JlabopatopHas paborta Ne3 « M3ydyeHue cTpoeHUs KJIETOK Pa3InYHBIX Op- JLp.Ne3
TaHU3MOBY
38 | Jlaboparopnas pabota Ned «lccrnenoBanue miia3Moin3a 1 ATia3MOIu3a JLp.Ned

B PaCTUTCIIBHBIX KJICTKAX»

39 | O6o6menue no reme «CTpoeHHE KIETKI»

40 | KonrposbHas pabota «CtpoeHne U QyHKIIUH KIETOKY K.p.

VI | O0meH BelecTB M IpeBpallieHHe JHepPrum B KieTke. 10 yacos

41 AccuMWISIIS U TUCCUMIIISIIHS. THUIIBI 0OMEHa BEIeCTB: aBTOTPO(HBIN
U reTepoTpOHBIN

42 | depMeHTHI, UX CTPOCHHE, CBOICTBA U MEXaHHU3M JIEHCTBUS

43 | JlabopaTopHas pabota Ne5 « M3yueHue KaraquTHIECKON aKTUBHOCTH JLp.Ne5
(hEpPMEHTOBY
44 | Jlaboparopnas pabota Ne6 «uzydeHue (epMEeHTaTUBHOTO pacUIeIICHUs JLp.Ne6

IMEPOKCH A BOAOPOAA B PACTUTCIIbHBIX U JKUBOTHBIX KJICTKAX)»

45 | dotocunTes. CBeToBasi M TeMHOBas (asbl

46 | XemocuHTe3. PazHoOOpasue opraHn3MOB-XeMOCHHTETHKOB. 3HAUEHUE Xe-
MOCHHTE32

47 | Jlaboparopnas pabota Ne7 « CpaBHEHHE MPOIIECCOB (POTOCHHTE3A M XEMO- JLp.Ne7
CHUHTE3a

48 | AnaspobOnbie oprann3mbl. Buer Oposkenus. [IpoayKTsl OpoKeHHs 1 UX
UCIIOJIb30BAHNE YEIIOBEKOM

49 | AspoOHbIe OpraHU3MBbl. DTaIlbl SHEPTeTHICCKOro 0OMEHa

50 | JIaboparopHas pabota Ne§ «CpaBHEHHE POLIECCOB OPOKEHUS U JbIXa- JLp. Ne8
HUS»
VIl | HacaencrBenHasi HH(popManus U ee peaju3anus B kierke. 10 yacos

51 Peakium MaTpu4HOrO CUHTE3a

52 | Peanmu3zamus HacleACTBEHHOW HHPOpManuu. [ eHeTHYeCKuid KO ¥ €T0
CBOMCTBA

53 | Tpanckpunmws - matpuunbiid cuaTe3 PHK

54 | Tpancnsauus u ee stanbl. Yyactue TpancnopTHbix PHK B 6uocunTese
Oenka.

95 | Ycnous 6uocuntesa 6enka. KonupoBanne aMUHOKHUCIIOT

56 | OpraHu3anusi TeHOMa y IPOKapuoT U 3YKapuoT

57 | 'mnoreza Onepona. Perymnsimst 0OOMEHHBIX MPOIIECCOB B KIIETKE

58 | Bupycsl — HexsieTouHble popmbl ku3HU. [IpakTrueckas padora Ne4 «Co- IIp.p. Ne4
3JTaHHE MOJICJIU BHPYCa»

59 | BupycHsble 3a005eBaHMsI YeJI0BEKa, )KUBOTHBIX, PACTEHUN

60 | KonrponbHas paboTa «Peanu3aius HacIeICTBEHHOW HHPOpMAIINU B K.p.
KJIETKE)
VIl | 7KusHeHHbli UK KjiaeTKU. 10 yacoB

61 | KiterouHnslil ukI, ero nmepuo el u peryisnus. Martepdasa

62 | Marpuusnsrii cunte3 JHK - perumikauus. [Tpuniuns! peruinkanuun JJHK

63 | XpoMocOMHBIN HAOOp KIETKH — KaPUOTHUIIL. JIMITJIOUTHBIA U TaIION THBIH
HabopBI XpomocoM. ['oMosiornuHbie XpoMocombl. [1ooBBIE XPOMOCOMBI

64 | Jlaboparopuas pabora Ne9 «/3ydeHre XpOMOCOM Ha TOTOBBIX MHKPOIIPE- JLp. Ne9
napaTax»
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Ne Tema ypoka IIpumeyanue
65 | Jlenenue xietku — mMuto3. CTaguu MUTO3a U POUCXOASIIIE B HUX IIPO-
IECCHI
66 | Perymsmus MUTOTHYECKOTO IMKJIA KiIeTKU. [IporpaMmupyemast kierouHast
rubensb - arnonTo3
67 | JJaboparopHas pabota Nel(O «HabmroneHre MUTO3a B KJIETKaX KOHYHKA JLp. Nel0
KOPEIIIKA JTYKay
68 | Pemenue 3aa4 o MOJICKYJISIPHOM OMOJIOTHA
69 | Mexanu3mbl nponudepanyu, 11 epeHInpoOBKY, CTApEHUS U THOETH
KJICTOK
70 | KontponpHas pabora «KU3HEHHBIN UK KICTKU K.p.
IX | Crpoenue u pynknuu opranu3mon. 18 yacon
71 | buonorudeckoe pa3HOOOpa3ne OpraHN3MOB
72 | OCOOEHHOCTH CTPOCHUS U KHU3HEIEATSILHOCTH OJTHOKIETOUYHBIX OPTaHU3-
MOB
73 BzaumocBssi3p yacTeid MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI
opraHoB. Oprauusm Kak euHoe 1enoe. ['omeocras
74 | TkaHu pacTeHUH
75 | Jlabopatopnas pabora Nel1 «3ydenne TkaHel pacTCHHII JLp.Nell
76 | TkaHu )KUBOTHBIX U YEJIOBEKA
77 | Jlabopatopnas pabora Nel2 «3ydyeHne TkaHen KUBOTHBIX)» JLp.Nel2
78 | Opranbl. BereraTiBHbIC M TCHEPATUBHBIC OPTaHbl PACTCHUIN
79 | JlJaboparopHas pabota Ne 13 «/3yueHune opraHoB IIBETKOBOTO PACTEHHSI JLp. Nel3
80 | Omopa Tena opraHM3MOB
81 | JIBmkeHuE OpraHu3MOB
82 | Iluranue opranu3mMoB
83 | JlpixaHue opraHu3MoOB
84 | TpancnopT BemIECTB y OPraHU3MOB
85 | Beinenenue y opraHu3smMoB
86 3amuTa y OpraHu3MOB
87 | PazapaxuMoCThb U peryisiiusi y OpraHu3MoB
88 | Konrponpnas pabora «CtpoeHre u GyHKIIMN OPTaHH3MOBY K.p.
X Pa3mHoxkxeHue u pa3BuTre opranusmoB. 14 yacos
89 | ®opMbl pa3MHOXKEHHUsI OPraHU3MOB: O€CIIONIOe U TI0J0BOE
90 | ITomoBoe pazmHoxeHUe. [107I0BbIC KIIETKH, WITH TAMEThHI
91 | JIaboparopHas pabota Ne 14 «M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha JLp. Nel4
TOTOBBIX MUKPOIPENapaTax»
92 | Meiio3. Craguu meiiosa. [ToBeneHre XpoMocoM B Meio3e
93 | Pemenue 3a1a4 o MOJIEKYIISIPHOM OMOIOTHN
94 | I'amerorene3 y xuBOTHBIX. [TonoBble xkene3pl. OOpazoBaHUEe U pa3BUTHE
TIOJIOBBIX KJIETOK
95 | Onrorenes. OmI00TBOPEHHE U SIMOPHUOHATHHOE PAa3BUTHE KIUBOTHBIX.
Crioco0bl OIUI0IOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes
96 | Ilpaktuueckas pabota NeS « BrIsiBiIeHHE TPU3HAKOB CXOJICTBA 3apPOIbI- IIp.p.Ne5
11l TO3BOHOYHBIX KHBOTHBIX)
97 | Poct u pa3BuTHE XHBOTHBIX. [locTamMOproHamsHbIH iepuo. [Tpsmoe
U HETIPSIMOE pa3BUTHE
98 | PasmHOXEHUE M pa3BUTHE pacTeHUH. ['ameTodut u ciopoput
99 | Meiio3 B )kH3HEHHOM ITUKJIE pacTeHuit. OOpa3oBaHue CIIOp B IIpoIecce
MeHo3a.
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Ne Tema ypoka IIpumeyanue

100 | I'amerorenes y pactenuii. OMIOAOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MOB

101 | [BoiiHOe OMIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue U pa3-
BUTHE CEMECHU

102 | JIaGopatopnas pabota Ne 15 «CTpoeHne opraHoB pa3sMHOKEHHUS BBICIINX JLp. Nel5
pacTeHuin»
Xl | 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH M M3MEHYHBOCTH OPTaHU3-

MOB. 2 yaca

103 | McTopus cTraHOBJIEHHS U Pa3BUTHUSI TCHETUKH KaK HAYKU

104 | OcHOBHBIEC T€HETHYECKHUE MTOHATHSA U CUMBOJIBL. JlabopaTropHas paboTa JLp. Nel6
Nol6 «JIpo3zoduia kak 00BEKT FreHETHYECKUX UCCIICTOBAHUIN)
X1l | 3akoHOMepHOCTH HAC/AeICTBEHHOCTH. 14 yacoB

105 | Monorubpuanoe ckpemuBanue. [lepBroiii 3aKkoH MeHaens

106 | Bropoii 3akoH Menzensi. AHAIM3UPYIOLIEe CKPEITMBAaHHUE

107 | IIpaxtuyeckas pabora Ne6 « M3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO IIp.p.Ne6
CKPEIIMBAaHHS Y APO30PHIIBD)

108 | Jlurubpuanoe ckpemuBanue. TpeTuii 3akoH Menaens

109 | IIpaxrtuyeckas pabora Ne7 « M3ydyeHue pe3ysbTaToB JUrHOPUIHOIO CKpe- IIp.p.Ne7
HIMBAHMS Y IPO30(DHITBI)

110 | Pemenne mpocCThIX 3a/1a4 HA TUTHOPHUIIHOE CKPEITMBAHNC

111 | HacnenoBanue rpyni KpoBU

112 | CuerieHHOE HacleOBaHUE IpU3HAKOB. HapylieHue cuerieHus: Mexay
reHaMu

113 | Pewenue 3amay Ha CHEIUIEHHOE HACIIEIOBAHUE

114 | I'eneruka mosa. XpOMOCOMHBIH MEXaHU3M ONpeAeNeHHs MMoJia. AyTOCOMBI U T10-
JIOBBIE XPOMOCOMBI.

115 | Pemrenue 3a1a4 Ha CLHEIUIEHHOE C TIOJIOM HACJIEIOBAHUE

116 | IlceBmoayrocoMHOE HaclIeAOBaHUE

117 | I'ononapuyeckuil TUIT HACclIeJOBaHUSI IPU3HAKOB

118 | KontponbHas paboTta o TemMe «3aKOHOMEPHOCTH HACJI€0BaHUs NPU3Ha- K.p.
KOB)
X1l | 3akoHOMepHOCTH N3MEHYHUBOCTH. 6 YACOB

119 | V3MeH4YHMBOCTH MPHU3HAKOB.

120 | MoaudukanrnoHHas H3MEHIUBOCTh

121 | JIaGopatopHas pabota Ne 17 «MccnenoBanue 3aKOHOMEPHOCTEH MOAU(H- JLp.Nel7
KaIlMOHHOW M3MEHYNBOCTHU. [locTpoeHNE BapHAIMOHHOTO Psiia U Bapua-
LIUOHHOM KPUBOI»

122 | I'enorunmyeckas N3MEHYMBOCTh: KOMOWHATHBHAS M MYTAIIHOHHAS

123 | [IpaxTuueckas padora Ne§ «Myrauuu y apo30(uisl (Ha TOTOBBIX MUKPO- IIp.p. Ne
npenaparax)»
124 | KontposnbHas pabota «3aKOHOMEPHOCTH U3MEHYHBOCTH K.p.

X1V | I'eneruka yesioBeka. 4 uaca

125 KapI/IOTI/IH YyeJloBeKa. MeTo bl HN3YUCHUA T'CHCTUKU YCJIIOBCKA

126 | IlpakTtuueckas pabota Ne 9 «CocraBneHue u aHaan3 poOCIOBHONY IIp.p.Ne 9

127 | CoBpeMeHHOE OIpe/esieHie TeHOTHITA: TIOJTHOT€HOMHOE CEKBEHUPOBAHHE,
T€HOTUIIMPOBAHKE, B TOM yKciie ¢ nomoibto [T1[P-ananuza

128 | HacnencrBenHble 3a001€BaHUS YEI0OBEKA

XV | Ceneknusi opranu3mos. 4 yaca

129 | Homectukanus u ceneknus. JlaboparopHas padora Ne 18 «3ydenue cop- JLp.Ne 18
TOB KYJIbTYPHBIX PACT€HUH U NOPOJ] IOMAITHUX JKUBOTHBIX»
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Ne Tema ypoka IIpumeyanue
130 | JIaGoparopHas pabota Ne 19 «M3ydyeHne METOI0B CEJICKIIMH PACTECHHI JLp. Ne19
131 | Ilpaktrueckas pabora Ne9 «IIpuBHBKa pacTeHUI IIp.p. Ne9
132 | Dkckypcust «OCHOBHBIC METOJIBI U JJOCTUKCHHSI CEJICKIIUU PACTEHUHN U DKCKypcus

KUBOTHBIX»»
XVI | buorexHo/10rusl M CHHTeTHYeCKasi 0MoJ0orus. 4 yaca
133 | JlaGoparopnas pabota Ne 20 «M3ydeHne 00bEKTOB OMOTEXHOIOT U JLp. Ne20
134 | IlpakTudeckas pabora NelO«llomydeHre MOJTOYHOKHCIIBIX POTYKTOBY IIp.p. Nel0
135 | Knerounas urxenepusi. MeMIIMHCKIE OMOTEXHOJIOTUI
136 | DOxckypcus «bruoTexHoIOrus — BakKHEHIIas IPOU3BOCTBEHHAs CHUJIa CO- DKCKypeus
BPEMEHHOCTH
3.3. TemaTuyeckoe niiaHupoBanue s 11 kiacca
Ne Tema ypoka IIpumeuyanue
| 3apoxkaeHue M pa3BUTHE IBOJIIOLUOHHBIX MNpeICcTABJIeHUN B 0M010-
ruu. 6 yacos
1 PasBurtue Ononoruu B J0AapBUHOBCKUN niepuol. CrucreMa OpraHndecKoi
npupozs! K. Jlunnes
2 OpomononHas reopus JK.b. Jlamapka
3 OpomtonuonHas Teopus Y. Jlapsuna. [Ipeanoceliku BOSHUKHOBEHUS Jap-
BUHHU3Ma
4 JKu3Hb n HaydHas nesrenbHOCTh Y. JlapBuHa.
5 JBrokyiume cuiisl 3Boronuu BUA0B 110 Y. JlapBuny
6 OdopmieHne CHHTETUYECKOM TEOPUH DBOJIIOIIHHI
1 MuxpodBosonusi u eé pe3yabTarhl. 20 yacoB
7 [Tonynsanus kak 3J€MEeHTapHasi €IMHULA IBOJIOLUN
8 N3MeHeHne reHooHAa NOMYJISAIUHN KaK 3JIEMEHTapHOE BOIIOLIMIOHHOE SIB-
JICHUE.
9 JlaboparopHas paboTa «BpIsiBiIeHNE H3MEHUNBOCTH Y 0COO€H 0JIHOTO JLp. Nel
BUJIA»
10 | Baxon rereruueckoro paBHoBecus J[x. Xapau, B. BaitnOepra
11 | DnemenTapHble (HaKTOPHI (ABUXKYIIKE CUIIbI) SBOIIOLUH. MyTallmOHHBII
nporecc. KomOrHaTnBHAs H3MEHYMBOCTD.
12 | Jpeiid reHoB - ciaydaiiHble HEHAPaBIEHHbIE H3MEHEHUS YacTOT ajlielneit
B nomyJisiusix. JddexT ocHoBarenst. hdeKT OyTHUIOYHOTO TOPJIBIIIKA.
13 | Murpauuu. M3onauus nonynauuil: reorpaguyeckas (IpoCcTpaHCTBEHHAs),
Ouonornyeckas (penpoyKTUBHAs)
14 | EcrecTBeHHBIN 0TOOP — HanpaBIsIONUi (PaKTOp IBOTIOIHH.
15 | dopMmBbl ecTecTBEHHOTO 0TOOPA: ABMKYIIHH, CTAOMIN3UPYIOLIHMA, pa3phl-
Barolui (u3pyntuBHbIN). [lonoBoit oTOOD
16 | Bo3HukHOBeHHE MPUCIIOCOOTIEHUH Y OPraHu3MOB
17 JlaGoparopnast padota Ne2 «IIpucnocoOyieHust OpraHu3MOB M UX OTHOCUTENbHAS JLp. Ne2
11EJIECO00PAa3HOCTH
18 Apomopdo3bl U HANOATANITAITUU
19 | [Ipumeps! MpHUCTIOCOOICHHH Y OpraHM3MOB: Mopdoorudeckue, Gpusmono-
rHYecKue, OMoXMMUYeckue, nopeaeHdeckrne. OTHOCUTENBHOCTh MPUCIIO-
COOJICHHOCTH OPTaHHU3MOB.
20 | Bua, ero KpuTepuu U CTPYKTYpa
21 JlaGoparopnast pabora Ne3 «CpaBHeHHE BUIOB IO MOP(OIOTHIECKOMY KpUTE- JLp. Ne3

pHUIO»
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22 | BunooOpa3oBaHue Kak pe3yabTaT MUKPOAIBOIIOHHU. M30msa1ust — Kitoue-
BOH (hakTOp BUI000pa30BaAHUS

23 | Iyt u criocoOBl BU000pa30BaHus: ajuionarpudeckoe (reorpaduae-
CKO€), CUMIATpUYEeCcKOe (IKOJIOTHYECKOE), «KMTHOBEHHOE» (TOTUTLION M-
3anwsi, THOPUIM3aIIHs)

24 | Ponb 3BOJIIOIIMOHHON OMOJIOTUH B pa3pabOTKe HAyYHBIX METOJIOB COXpa-
HEHHsI OMOpa3HO00pa3us

25 | MuKpO3BOIIONHS ¥ KOIBOJIOIUS MMAPA3UTOB U UX X0351€B. MeXaHU3MBbI
(GhOpMHUPOBAHMS YCTOMYMBOCTH K aHTUOMOTHKAM U CITOCOOBI O0pBHOBI ¢ HEl

26 KonTpoabHas padora no teme « MUKpO3BOIIOIMS U €€ pe3yNbTaThD) K.p.

11l | MakposBosonusi u eé pe3yjabtarhl. 10 yacon

27 | Meronsl nu3yueHust MakposBostonuu. [laneoHronornueckue MeTo bl U3y-
YEHUSI SBOJIIOIUU

28 | Ilepexonnbie (opMBbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB

29 | Meronbl u3yyeHus: MmakposBostonuu. [laneonTonsornueckre MeTo bl U3y-
YECHUS IBOJIOIHH

30 | Ilepexonnbie (opMbl M PUIOTEHETUYECKHUE PSIbI OPTAHU3MOB

31 | buoreorpaduueckue o6nactu 3emnau. Buabl-oHIEMUKH U PETUKTEHL.

32 | DMOPHOJIOTHYECKUE U CPABHUTEIHEHO-MOP(OIOTHUECKIE METOIbI H3yUe-
HUS HBOJIIOLIUN

33 | 'enernyeckre MeXaHU3MBI HBOJIIOIIH OHTOTEHE3a U TOSBICHHS YBOIIIO-
IMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIC Y aHAJIOTUYHBIC OPTAHBI.

34 | PynuMmeHTapHbIC OpraHbl U aTaBU3MBI.

35 | MounekynspHO-TeHeTHYeCKHe, ONOXUMUYECKHE U MaTeMaTUUeCKue Me-
TOJIBI U3YUEHHSI SBOJIOLUHU. [ OMOJIOTHYHBIE TE€HBI.

36 | XpoMOCOMHBIE MYTAIlUU U SBOIIOIUS TeHOMOB. O01111e 3aKOHOMEPHOCTH
(mpaBuIIa) HBONTIOIUN

IV | ITpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emite. 26 yacoB

37 HayuHble TumoTe3sl IporCcX0XKICHNS KU3HU Ha 3eMie

38 I'mmoTe3a moCcTOSTHHOTO CaMO3apOXXACHUS X KU3HU U eé OIMPOBCPIKCHUEC ONIBITAMHA
®. Pean, JI. Cnannannanu, JI. [Tactepa

39 OCHOBHBIE 3TaIbl HEOPTAHUIECKOU IBOTFOITUN

40 OmnsiT C. Musutepa u I'. FOpu. O6pazoBanne moJimmMepoB U3 MOHOMEPOB.

41 | BupryansHas nabopaTtopHas pabota Ne 4 «MoenupoBaHue ONbITOB JLp. Ne4
Munnepa -FOpu 1o nzydyeHnto abuoreHHoro CHHTe3a OPraHMYecKux co-
€/IMHEHUH B NEepBUYHOM aTMochepe»

42 Ob6paszoBanue noauMepoB U3 MoHomepoB. KoanepBaThnas runoresa A. 1. Ona-
pHHa, TUTIOTE3a ICPBUIHOTO 6y.]'H>OHa I[)K XOJ'IZ[CﬁHa, TFCHCTUYCCKAaA rmiore3a
I'. Ménnepa

43 | Pu6osumsl (T. Yek) u runote3a «mupa PHK» V. I'mnbepra. ®@opmupona-
HUEe MeMOpaH ¥ BO3HUKHOBEHHUE NMPOTOKIIETKH

44 | Ucropus 3eMiH U METO/IbI €€ N3yUESHHS.

45 | I'eoxpoHosOruyecKas ImKaja: S0HbI, 3pbl, IEPUOJIbI, STIOXU

46 | HauanbHble 3Tarbl OpraHnyeckoi 3Bomonuu. [losBienne u 3BOIIOIUSA
MEPBBIX KIETOK. DBOJIOIHS MeTabO0IM3Ma

47 | Bo3HuKHOBEHUE MepBBIX FKocucTeM. CoBpeMeHHbIe MUKPOOHBIE O1O-
TUIEHKY KaK aHAJIOT TIEPBBIX Ha 3eMiie COOOIEeCTB

48 | Crpomaronutsl. [IpokapuoThl U DYKapUOThI

49 | [IpoucxoxxaeHue 3ykapuoT (CUMOMOreHes3). DBOIIOIMOHHOE TIPOUCXOXKIe-
HHUE BUPYCOB
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50 | IlpoucxoxaeHue MHOTOKJICTOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOB-
HBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB

51 | OcHOBHBIE 3TaNbl HBOJIOIMH BBICIINX PACTCHUN

52 | OcHOBHBIE ATanbl IBOJIOLNUU KUBOTHOTO MHpa

53 | Pa3Butue xu3Hu Ha 3emie. Apxeit, [Iporepo3oid.

54 | Ilaneosoit

55 | Me3so3oit

56 | KaitHo3oit

57 Jlaboparophas padota Ne 5 «M3ydeHHe U ONMUCaHUE UCKOTIAEMBIX OCTATKOB JLp. Ne5
APCBHUX OPraHU3MOB»

58 | YrieoOpa3oBaHue: €ro yclOBHsS M BIMSHHE Ha Ta30BbIii COCTaB aTMO-
cdepsl. MaccoBble BRIMUPAHUS — KOJIOTHYECKHE KPU3UCHI MPOIILIOTO

59 | CoBpemenHas cucremMa oprannyeckoro mupa. [IpuHuumne! kinaccugpuka-
I[UU OPTaHU3MOB

60 [TpakTrueckas padora Ne 1 «/3yueHre 0COOCHHOCTEH CTPOCHUS pACTCHHUI pa3- [Ip.p. Nel
HBIX OTACIOB»

61 [TpaxTrueckas padora No2 «3ydenue ocoOeHHOCTElH CTPOSHHUS TTO3BOHOYHBIX IIp.p. Ne2
JKUBOTHBIX»

62 | KonurpousHas padora no teme «l[Iporcxoxxaenne u pa3BuTHe KU3HA HA K.p.
3emuie»

\Y IIpoucxoxkaeHue 4eJI0BeKa — aHTPONoreHes. 12 yacon

63 | AHTPOIIOJIOTHS — HAyKa O YEJIOBEKe

64 PasBuTue npencraBieHuil 0 MPOUCXOKICHUN YEJI0BEKA

65 | MecTo 4yenoBeka B CHCTEME OPraHMYECKOro MUpa

66 | Jlaboparopnas pabota Ne6 «3yueHne ocoOEHHOCTEH CTPOCHUS CKeNeTa JLp. Ne6
YeJIOBEKa, CBA3aHHBIX C MPIMOXOXKICHHEM)

67 JBmwxymiue cuibl (hakTophl) aHTPOIOTeHE3a

68 | OcHOBHBIE CTaMM aHTPONOTEHE3a

69 | IlanmeoreHeTnka u rnajgeoreHOMHUKA

70 | DBorOLUS COBPEMEHHOTO YeoBeKa. EcTecTBeHHBIM 0TOOp B MOMYISIIUAX
YyeJloBeKa

71 | IlonmynsiroHHBIE BOJHBI, Apeii¢ reHoB, MUrpanus 1 «d3pQPeKT ocCHOBa-
TEJIST» B MOIYISALUSAX COBPEMEHHOTO YEIOBEKA.

72 UYenoBeueckue pacsl

73 | MexauciuIuimHapHble METOIbI aHTPOTIOJIOTUT

74 [TpakTiueckas pabota Ne3 «/3ydeHne HKOIOTHUECKHUX aIalTaluil yeno- Ip.p.Ne3
BEKa»

VI | Dkosorus - Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HAJlOpPraHu3-
MEHHBIXCHCTEM C OKPY/KaloLIen cpeaon. S yacos

75 | 3apoxieHue U pa3BUTHE SKOJIOTHH

76 | Pazgens! u 3a1aun 5K0s0ruH. CBSI3b 9KOJIOTUH C JPYTUMH HAyKaMU

77 MeTobI KOO

78 | JJaboparopHas pabota Ne7 «3yueHne MeToJ0B SKOJIOTHUYECKUX UCCIIE0- JLp.Ne7
BaHUI

79 | 3HaueHue SKOJIOTUYECKUX 3HAHUN JJIS YeJIOBeKa. DKOJIOTHUECKOe MUPO-
BO33pEHUE

VIl | Opranusmsl u cpeaa oouTanus. 14 yacos

80 | DOkosornyeckue GakTopbl

81 | OOmue 3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTHYeCKUX (hakTopoB. [IpaBmio
MUHHUMYyMa

82 | Abuotnueckue (hakropel. CBET KaK KOJOTHUECKUI (pakTop.
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83 | JlJaboparopHas pabota Ne§ «BpIsiBIIeHHE TPUCTIOCOOICHHI OPraHU3MOB K JLp. Neg
BIIMSHUIO CBETAY
84 | Temnepatypa Kak skonorudeckuii pakrop. JleiictBue reMnepaTypsl Ha
OpraHHU3MBI
85 | JlaboparopHas pabota Ne9 «BbIsiBIeHUE TPUCTIOCOOICHHII OPraHU3MOB K JLp.Ne9
BIIMSHUIO TEMIIEPATYPhI»
86 | BoakHOCTH Kak KOJIOTHYECKUH (hakTop
87 | JJaboparopHas pabora Nel) «AHaToMHu4eckre 0COOEHHOCTH paCTeHUH U3 JLp.Nel0
Pa3HBIX MECT OOUTAHU
88 | Cpenpl oOuTaHNs OPraHU3MOB
89 | buonormueckue puTMBI
90 | JXKusHeHHbIe (POPMBI PACTCHUI: AEPEBHS, Ky-CTAPHUKH, KyCTaPHUYKH,
MHOTOJICTHUE TPABbl, OJHOJICTHUE TPABBL.
91 | )KusHeHHbIe ()OPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, A9POOHOHTHI.
OcobeHHOCTH CTpOeHHUS B 00pa3a KU3HH
92 | buornueckue GakToOphl
93 | Herpoduyeckue B3anumoseiicTBus (Tonuueckue, hopudeckue, padpuye-
CKHE)
VIl | Oxosnorus BunoB u nonyJsinuii. 10 yacon
94 | DKonoru4ecKre XapakTepUCTUKU Momysiud. [lomymsus kak Orosoru-
YyecKasi CHCTeMa
95 | Posib HEOTHOPOHOCTH Cpeibl, (PU3NUECKUX OAPhEPOB U OCOOECHHOCTEH
Ouosornu BUIOB B (POPMUPOBAHUM MTPOCTPAHCTBEHHOM CTPYKTYPHI IO~
JIAIUNA
96 | OcHOBHBIE OKA3ATEIN NOMYIISIHH
97 | Dxonoruyeckasi CTpyKTypa MOMyJISIHN
98 | /luHamuKa NONYNSIUH U €€ perysius
99 | Perynsimusi YUCIICHHOCTH MOITYJISIIIUH.
100 | Dxonoruueckue crpareruu BuaoB (r- u K-crparerun)
101 | IToHsaTHE 00 PKOJOrMYECKOM HUIIIE BUA
102 | Bug xak cuctema nonynsiiuid. Apeansl BUIOB
103 | 3akOHOMEPHOCTH MOBENEHHSI U MUTPALINI JKHBOTHBIX
IX | Oxosorusi coodmecTB. IK0JOrHYecKue cucreMbl. 19 yacon
104 | CooOmiecTBO OpraHu3MOB — OHOLIEHO3
105 | DxocucreMa Kak OTKpBITasi CHCTEMA
106 | ®yHkuMOHATIBHBIE OJIOKM OPraHM3MOB B SKOCUCTEME: TPOAYLIEHTHI, KOH-
CYMEHTBHI, PEIYIICHTHI.
107 | Tpoduueckue ypoBHU. Tpoduueckue Lenu 1 CeTH
108 | KpyroBopoT BeniecTs 1 MOTOK SHEPTUU B SKOCHCTEME
109 | OcHoBHBIE MOKa3aTeIN SKOCHCTEMBl. briomacca U mpoayKIus
110 | Dxonoruyeckue MUPaMUAbI YUCE, OMOMACChl M SHEPTUU
111 | Mi3meHeHus co00MmIEeCcTB — CYKIIECCHU. AHTPOIIOTCHHBIC BO3ICHCTBUS Ha
CYKIIECCHH
112 | IlpupoiHBIE SKOCUCTEMBI
113 | Dkckypcus B THIIMYHBIN OMOTEOIIEHO3 3KCKypCus
114 | AHTpONOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMA. ATPOIICHO3.
115 | Dxckypcus B arposKOCUCTEMY (Ha MOJIe WIM B TEIIMYHOE X03HCTBO) SKCKypCHsI
116 | Yp6oskocucrembl. OCHOBHBIC KOMITOHEHTBI
117 | IIpaktuyeckas padota Ne4 «3yuenue u onucanue ypO03KOCHCTEMBD») Ilp.p. Ne 4
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118 | buomoruyeckoe U X03sIICTBEHHOE 3HAYCHHUE arpPOIKOCHUCTEM U YPOOIKOCH-
CTEM
119 | 3akonomepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OpraHu3-
MOB B 9KOCHCTEMAaX
120 | MexaHu3MBbl BO3ACUCTBUS 3arpsiI3HEHUN Pa3HbIX TUIIOB HAa CyOOpraHu3-
MEHHOM, OPTraHU3MEHHOM, MOMYJISIIIMOHHOM U SKOCHCTEMHOM YPOBHSIX
121 | Jlaboparopnas padota Nell «M3yueHnue pazHooOpas3usi MEIKHUX TTOYBEH- JLp. Nel 1
HBIX WICHUCTOHOTHX B pa3HBIX SKOCHCTEMAX)
122 | KontponbHas paboTa 1o TeMe « IKOJOTHS» K.p.
X buocdepa — riaodaiabHas Ikocucrema. 6 yacos
123 | buocdepa. Ctpykrypa u coctaB Ouochepsl
124 | 3akOHOMEPHOCTH CylIecTBOBaHUs OHochepbl
125 | KpyroBopoThl BemecTB 1 OMOreOXUMHUYECKHE IIUKIIBI (Yriieposa, a30Ta)
126 | 3onanmpHOCTH OMOChHepsl OCHOBHBIC OMOMBI CYIIIH
127 | YcroitunBocts 6nocheps
128 | KonTpouabHasi padora o teme «buochepa K.p.
Xl Yesi0BeK U OKpy:Kalomas cpeaa. 4 yaca
129 | BosgeiicTBue yenoBeka Ha buochepy
130 | AuTpomoreHHOe BO3/ICHCTBHIE HA PACTUTENIBHBIA U )KUBOTHBIH MU
131 | Oxpana npupozsl
132 | PanmonanbHOE MPHUPOIONOIB30BaHUE M YCTOWYMBOE Pa3BUTHE
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