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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yue6HOMY npenMety «buosnorus» (nanee - Onosorusi) Ha ypoBHE cpeAHero oouiero oOpazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunn», GI'OC COO, Konuenuuu mnpenogaBaHus
yueOHoro npeamera « buosaorus» 1 OCHOBHBIX MOJIOKEHUH (enepanbHON paboueil mporpaMMbl BOCITUTAHHUS.

CornacHo nojnoxenusM ®PI'OC COO mnpo¢unpHble ydeOHbIE HpPEIMEThl, W3y4aeMble Ha YIIIyOJEHHOM YpOBHE, SBJSIOTCA CIIOCOOOM
muddepenanuy o0yuyeHusl Ha YpOBHE CpeAHEro o0Iiero o0pa3oBaHus U NMPU3BaHbl 00ECIEUUTh IPEEMCTBEHHOCTh MEK/Yy OCHOBHBIM OOIINM,
CPEIHUM OOIIUM, CPETHUM NPOPecCHOHAIBHBIM U BBICIIMM 00pa3oBaHuEM. B To jxe BpeMsi KaKAbli U3 3TUX Y4eOHBIX MPEIMETOB JIOJIKEH ObITh
OPHEHTHPOBAaH Ha TMPUOPUTETHOE pEUICHHE OO0pa30BaTENbHBIX, BOCIHTATENBHBIX W PA3BHBAIOIIMX 3a7ad, CBA3AHHBIX C MPOQPOPHEHTAIUEH
o0yyaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTh HAyYHOTrO 3HAHMsS, CBA3aHHOTO ¢ OWOJIOTHEH, MEIUIIMHOM, HKOJIOTHEH,
TICXOJIOTHEH, CITOPTOM MJIH BOSHHBIM JICTIOM.

[Iporpamma no yyebHomy npeamety «buosnorus» naét mpeacTaBlieHHe O LENU U 3ajadax U3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriayOnEéHHOM YpOBHE, ONpenensieT 00s3aTeabHoe (MHBapUaHTHOE) MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpUpPOBAaHUE MO pa3felaM U TeMaM,
pacrpeieJieHHe 1o KjiaccaM, peKOMEHIyeT ITOCIIe0BAaTEIbHOCTh H3yUeHHs yUeOHOT0 MaTepuaa ¢ y4éTOM MEXIIPEIMETHBIX M BHYTPUIPEMETHBIX
CBSI3eH, JIOTMKM Yy4eOHOTO TMpoIecca, BO3PACTHBIX OcoOeHHOcTel oOydarommxcs. B mporpamme mo OHONOTHH peann30BaH TMPUHITHIT
MIPEEMCTBEHHOCTH C U3y4YeHHEM OMOJIOTUU Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBanus, Oiaronapst 4eMmy MpocMaTpHUBAETCsl HAIIPAaBJIEHHOCTh Ha
MOCTIeIYIOIIEe pa3BUTHE OMOJIOTHYECKUX 3HAHUH, OPUCHTUPOBAHHBIX Ha (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, YKOJIOTUIECKOTO
MBILIUIEHUS, IPEICTABICHUN O 3J0POBOM 00pa3e KU3HHU, Ha BOCIIUTaHHE OepeKHOT0 OTHOLICHMSI K OKpY:Karollel MpupoaHoii cpene. B nporpamme
Mo OMOJIOTUM TakX e MOKa3aHbl BO3MOXHOCTH yueOHoro mpeamera «buonorus» B peanuzauuu TpedoBanuit ®I'OC COO k miuaHUpyeMbIM
JMYHOCTHBIM, METaNpeJAMETHbIM U TNPEAMETHBIM pe3yiabTaTaM oOydeHus M B (POPMHUPOBAHHMU OCHOBHBIX BHJOB Y4e€OHO-ITO3HABATEIBLHOU
JEATeTLHOCTH 00YYaIOIIUXCs IO OCBOCHHUIO COJEPKAHUS OMOJIOTMYECKOTO 00pa30BaHus Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus.

VYueOnblii mpenmer «buosOTHsS» Ha YpOBHE CpeaHETro O0O0IIero oOpa3oBaHMs 3aBepilaeT OWOJoTHYeckoe oOpa3oBaHHE B IIKOJIC H
OPHEHTHPOBAaH HAa PACIIMPEHUE W YIiayOJieHWe 3HaHWU OOydJaloUIMXCs O KMBOW MPHPOJIE, OCHOBAX MOJICKYJISIPHOW M KJIETOYHOW OMOJIOTHH,
HMOPHOJIOTHH U OMOJIOTHU PA3BUTHSL, TEHETUKH, CENIEKIINU, OMOTEXHOJIOTHH, IBOJTIOIMOHHOTO YUE€HHUS U SKOJIOTHH.

Wzydenune ydeOHOTO mpeamera «buosorus» Ha yriyOJIeHHOM YPOBHE OPHEHTHPOBAHO HA TIOJATOTOBKY OOYYAIOIMIUXCS K TOCIETYIOIEMY
MIOJTyYCHHIO OMOJIOTHYECKOro 00pa3oBaHMs B By3aX M OpraHM3alMsIX CpeaHero npodeccroHambHOro obpazoBaHHs. OCHOBY €ro COACpKaHUS
COCTaBIISIET CHCTeMa OWOJIOTMYECKMX 3HAHWM, MOJYYCHHBIX TPU H3yYEeHHH OOYYaIOUIMMHECS COOTBETCTBYIOIIMX CHCTEMATHYECKHUX pa3feiioB
Ouosioruy Ha YpOBHE OCHOBHOTO obmiero oOpasoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOJYYarOT pa3BUTHE. Tak, pacIIMpeHbl W YIIyOJIeHBI
OMOJIOTUYECKUE 3HAHUS O PACTCHUSX, KUBOTHBIX, TprOax, OAKTEpHUIX, OPraHU3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX YKU3HH, TOTIOJTHUTEIBHO
BKJTIOYCHBI OMOJIOTHYECKHE CBEICHUS MPUKIAIHOTO U MMOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO UCIIONIB30BATh KAK OPUEHTHUPHI JJIs IIOCIIETYIOIIEr0



BbIOOpa npodeccun. BozMoxkHa Takxke HHTErpalys OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSMU, MTOJIYY€HHBIMHU 00YYaroIMMUCS TPy
U3ydeHUH (PU3UKH, XUMUH, reorpaduu 1 MATEMATHKH.

CtpykTypa mnporpammsl o yueOHoMy npeameTy "buonorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM M ABOJIIOIMOHHBIN MOAXOABI K U3yYEHUIO
ouonorun. CoriacHO UM, U3y4arOTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIs )KUBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHU3alliu, dBOJIIOIUN
OpraHMYECKOro Mupa Ha 3emJie, COXpaHeHUs OMOJOTUYECKOTO pa3HooOpa3us miaHeTsl. Tak, B 10 kiacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U
KJIIETOYHOM OHOJIOTHH, ASMOPHUOJIOTUM UM OHUOJIOTMM Pa3BUTHSI, TEHETUKU U CEJEKIUU, OWOTEXHOJOTMM M CHUHTETHMYECKOM OHOJIOrHH,
aKTyaJIM3UPYIOTCS 3HAHHS OO0ydaromuxcsl o 0OTaHHWKE, 300JI0TUH, aHATOMUH, (U3HoIoruu 4enoBeka. B 11 kimacce m3ydaroTcst 3BOJIIOIMOHHOE
y4eHHUE, OCHOBBI SKOJIOTUH U YUeHue 0 orocdepe.

VYueOublii npeamet «buonorus» npu3Ban 006ecneyuTh OCBOEHHE O0YUYaIOIMIUMUCA OMOJIOTUYECKUX TEOPHUM U 3aKOHOB, WEH, TPUHIIUIIOB U
MIpaBUIIL, JISKAIIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAyYHOM KapTUHBI MHUpA, 3HAHUI O CTPOCHHH, MHOTOOOpa3uu U 0COOEHHOCTSIX KIIETKH,
OpraHm3Ma, MOIYJISIINH, OHWOIEHO3a, DKOCHCTEMBI, O BBIJAIONIMXCS HAYYHBIX JIOCTHIKCHHUSIX, COBPEMEHHBIX HCCIICIOBAHUSAX B OHOJIOTHH,
MPUKJIAIHBIX acTeKTaX OMOJNOTUYECKUX 3HaHWM. [ pa3BUTHS U MOJAEpKAHUS HHTEepeca 00yJaronmxcs K OMOJI0TUU HapsAy CO 3HAYUTEIbHBIM
00BEMOM TEOPETUUECKOTO MaTepHalia B COACP>KaHUM MTPOTPAMMBI IO OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHHS U PA3BUTHUS
TOUM UM MHOW 00J1acTU OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHHE BAKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX
pooIeM.

Ilenr u3yuenus ydeOHoro mpeamera «buonorus» Ha yriiyoJ€HHOM YpPOBHE — OBJAJIEHHE OOYYalOIIMMHCS 3HAHUSIMHU O CTPYKTYPHO-
(YHKITMOHAIEHON OpTaHW3aIliH )KUBBIX CUCTEM Pa3HOTO paHTa M MPUOOpPETEHNUE YMEHUN UCIIOB30BaTh 3TH 3HAHUS B (HOPMHPOBAHUU UHTEPECa K
ornpeaenéHHoi o6mactu MpodecCUOHANBHON NEATeTbHOCTH, CBA3aHHOW C OMOJIOTHEH, WM K BHIOOPY Yy4eOHOTrO 3aBeleHUs IJI MPOIOJIKEHUS
OMOJIOrM4YEeCKOr0 00pa30BaHMSL.

JlocTrxeHue ey n3ydeHus yaeOHoro npenmera «bruonorusy Ha yriryOJI€HHOM ypOBHE 00ECIIEUHBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTHMUYECKUX TEOPUSIX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX U MPaBUJIAX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O CTPOEHUH, MHOTO00Opa3uu M 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, NOIMYJSIUs, BHJ, OuOoreoueHo3, Ouocdepa); O BBIJAIOLUIUXCS OTKPBITUAX U COBPEMEHHBIX
WCCIIeIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOY4YaroluXxcsi C METOJaMU TO3HAHUS >KUBOM MPUPOJBI: HCCIEIOBATEICKUMU METOJaMU OUOJIOTUYECKUX HAayK
(MONEKyYNISIPHOM U KJIIETOYHOM OMOJIOTHHN, SMOPHUOIOTUYU U OMOJIOTUH PAa3BUTHS, TCHETUKH U CETIEKIINN, OMOTEXHOJIIOTUH ¥ CAHTETHUECKON OMOJIOTHH,
MaJI€OHTOJIOT MU, SKOJIOTHH ); METOJIaMU CAMOCTOSITENIbHOTO MTPOBEICHUS OMOIOTMUECKUX HUCClIeJOBAaHM B 1a00paTopuu U B mpupo/e (HabmoieHue,
M3MepeHue, SKCIIEPUMEHT, MOJICITTUPOBAHHUE);

OBJIQJICHHE OOYYAIOIMMHCS YMEHHMSIMHU: CaMOCTOSITEIbHO HAXOJWTh, aHAJTM3UPOBATh M HCIOIB30BaTh OHOJIOTHYECKYIO HH(OPMAIUIO;
MOJIB30BAThCSI OMOJIOTUIECKON TEPMUHOJIOTHEH U CHMBOJIMKOW; YCTAaHABIIMBATh CBSI3b MEXY PA3BUTHEM OUOJIOTHH U COIIMAIbHO-D)KOHOMHYECKIUMH
Y DKOJIOTHYECKUMHU MPOOJIEMaMu YeJIOBEUECTBA; OIEHUBATh MOCIECTBUSI CBOCH JEATEIbHOCTH MO0 OTHOIIICHHUIO K OKPY>KAOIICH MPUPOTHON Cpeie,
COOCTBEHHOMY 3JIOPOBBIO M 3JI0POBBIO OKPYKAIOIIMX JIt0/IeH; 000CHOBBIBATh U COOIOATH MEPBI MPO(PUIAKTHKY HHPEKIIMOHHBIX 3a00JIeBaHUH,



MpaBWJia TIOBEJICHUs B MPHUpPOAE U obecreueHus: 0€30MacHOCTU COOCTBEHHOM KM3HEAESTEIIbHOCTH B UPE3BBIYAMHBIX CUTYAlUSAX MPUPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTePU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y OOYYaIOIUXCS MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B MPOLIECCE 3HAKOMCTBA C BBIAAIOMIMMUCS OTKPBITHSIMHU U
COBPEMEHHBIMHU HCCIICJIOBAaHUSMHU B OWOJIOTHH, PEIIaeMBIMU €I0 TPOOJIeMaMU, METOJOJIOTHEH OMOJOTUYECKOTO WCCICIOBAHUS, MPOBEICHHUS
AKCIIEPUMEHTAIBHBIX UCCIEAOBAHUMN, PEIICHUs OMOIOTUYECKUX 3aa4, MOJIETUPOBaHUS OMOJIOTUYECKUX O0BEKTOB U MIPOIIECCOB;

BOCITUTAHME y 00 YJAIOIIUXCS [ICHHOCTHOTO OTHOIICHHMSI K )KMBOW TIPUPOJIC B IIEJIOM H K OTACIIBHBIM €€ 00BhEKTaM U SIBJICHUAM; (hopMUpOBaHHE
HKOJIOTHYECKON, TeHETUYECKON TPaMOTHOCTH, O0IIeH KyJIbTyphl MOBECHUS B IPUPO/IC; MHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUM;

nproOpeTeHrne 00yJarOIIMMHUCS KOMIIETCHTHOCTH B PAIMOHAIIEHOM TPUPOJIOTIONB30BaHUH (COONIOACHHE MPaBUJI MMOBEJICHUSI B TIPUPOJIE,
OXpaHbl BUOB, IKOCHCTEM, OUOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JJ0POBBS OKPYKAIOIIMX JIF0JIe (CoOt0ieHns Mep TPOQUITAKTUKI
3a0osieBaHMii, obecrieueHrue 6€30MaCHOCTH KU3HEACITEILHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCIIOIb30BAHUS OMOJIOTHUECKUX 3HAHUM U YMEHHM B TTOBCEHEBHOMN KU3HMU;

CO3/IaHME YCIOBUHM [JI1 OCO3HAHHOTO BHIOOpa OOYYAIONIMMUCS WHIWBUIYabHON 00pa3oBaTENIbHON TPAEKTOPHUH, CIOCOOCTBYIOIIEH
MOCIIeYIOIEeMY podheCCHOHATBHOMY CaMOOTIPEICIICHHUIO, B COOTBETCTBUH C HHINBHIYAIBHBIMUA HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

Oo611ee unco 4acoB, OTBEACHHBIX HA U3YYeHHE OMOJIOTUH Ha YIITYOJICHHOM YPOBHE CpEHEro o01ero oopazoBanus, coctanisier 204 Jaca: B
10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102 gaca (3 gaca B HeIeIio0).

OT60p opraHu3anMoHHBIX (OPM, METOAOB M CPEICTB OOy4YEHHS OMOJOTHUU OCYIIECTBISETCS C Y4ETOM CHEIU(UKH €ro COAEpKaHUS U
HAIPABJICHHOCTH Ha MPOJIODKEHUE OMOJIOTHYECKOTO 00pa30BaHus B OpraHU3aIUAX CPEIHETO MTPO(HECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.

OO6s13aTenbHBIM YCIIOBUEM IIPH 00yYEHUU OMOJIOTUH Ha YTIIYyOJIEHHOM YPOBHE SIBIISIETCS POBEACHHE TAO0OPATOPHBIX U MPAKTHYECKUX PaboT.
Taxxe yuactue 00yJaronuxcs B BBITIOJHEHUU MMPOCKTHBIX U YUeOHO-UCCIICIOBATEIILCKUX padOT, TEMAaTHKA KOTOPBIX OMPEIEIACTCS YUUTEIEM Ha
OCHOBE UMEIOIIUXCS] MAaTepUATbHO-TEXHUYECKIX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKAHUE OBYUYEHUSA
10 KITIACC

CopepxaHue MporpaMMbl, BBIJICIIEHHOE KYpCUu680oM, HE BXOJIUT B MIPOBEPKY rOCyAapcTBEHHOI utorosoit arrecrauuu ([ MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemenHasi Onoyiorust — KOMIUIEKCHasi Hayka. KpaTkas uctopust pa3Butus 6uosioruu. bruonornyeckue Hayku U u3ydaemble UMH TPOOJIEMBI.
dyH1aMeHTalbHbIC, MPUKIIAIHBIEC U TOMCKOBbIE HAYYHBIE CCIICIOBAHUS B OMOJIOTHH.

3HaueHue Onosioruu B pOpMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HAYyYHOM KapTHHBI Mupa. [Ipodeccun, cBsa3anHbie ¢ Onoaorueil. 3HaueHue
OMOJIOTUH B MPAKTUYECKON JEATETbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO35UCTBE, MPOMBIILIEHHOCTH, OXpaHe MIPUPOIbI.

JleMoHCcTpan U

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, . Mennens, B. U. Bepuanckuii, U. I1. ITasnos, U.
N. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuit, . Yorcon, ®. Kpuk, J1. K. benses.

Tabmuiet u cxembl: «CBsI3b OMOJIOTUU C IPYTUMHU HayKaMuy, «CrucreMa OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cucTeMbl M UX H3yYeHHUE

XKuBble cucteMbl Kak mpeAaMeT u3ydeHus Ouoniorud. CBONCTBA JKHUBBIX CHUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U
LEJIOCTHOCTh, CJOKHOCTh M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3alUsA, CaMOBOCIPOW3BEICHUE, Pa3ApaKUMOCTbD,
M3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy *KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbINA, OPraHU3MEHHBIHN, MOMYIAIIMOHHO-BUIOBOM, S3KOCUCTEMHBIN
(bnoreonieHoTHYECKHUii), OnocdepHsbIii. Ilporeccel, nmpoucxoasimue B XKUBBIX cHcTeMaxX. OCHOBHBIC TpPHU3HAKW >KUBOro. JKu3HB Kak (opma
CyliecTBOBaHUs MaTepun. Hayku, n3ydaromine >kMBble CHCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aLIUH.

N3ydyenne xuBBIX cucteM. MeTtonbl Ouonorndeckoil Hayku. HaOmronenue, u3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3allvsl, MeTaaHallu3.
[TonsiTue o 3aBucUMOil U He3aBUCUMOHM mnepeMeHHoul. [ImanupoBanue skcnepumenTta. [loctanoBka u mpoBepka rumorte3. HyneBas rumoresa.
[Tonsitne BBIOOpKH U €€ HOCTOBEpPHOCTh. Pa3bpoc B Ouosormveckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH TOJYUYEHHBIX Pe3ynbTaToB. [IpuymHbBI
WCKaKEHUS PE3YyJbTATOB AKCHEPUMEHTA. [IoHATHE CTaATUCTUYECKOTO TECTA.

JleMoHCcTpanu

Tabmuupl U cxembl: « OCHOBHBIE TIPU3HAKHU XKU3HWY», «buonorndeckue cucrtemb», «CBONCTBA KUBOW MaTepuu», «YPOBHU OpraHU3AIUU
XKUBOU mpUpoabl», «CTpoeHue >KUBOTHOM KIETKH», « TKaHU >KUBOTHBIX», «CHCTEMBbl OpPraHOB 4YEIOBEUYECKOr0 OpraHu3May, «bHoreoreHos,
«buochepar, «MeToabl HU3YUYSHHS )KUBOW TTPUPOIBI.

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHUE JUISI POBEACHUS HAOTIOCHUH, U3MEPEHUN, YIKCTIEPUMEHTOB.

IIpakTnyeckas padora «/Mcnosb30BaHUE Pa3IMUYHBIX METOIOB MIPU U3YUYECHHUH )KUBBIX CUCTEM.

Tema 3. buoJiorust KJieTkn

Krnerka — cTpykTypHO-(QyHKIIMOHANbHAS eAMHUIIA )KUBOTO. McTopus oTkpbiTusa kieTku. Pabotsl P. 'yka, A. JleBenryka. Knerounas teopus
(T. lIBann, M. Illnetinen, P. BupxoB). OCHOBHBIE MTOJIOKEHNS COBPEMEHHOM KIIETOUYHON TEOPUH.



Metonbl MOJEKYISIPHOM U KJIETOYHOM OMOJOTMHM: MHKPOCKONUS, Xpomarorpadus, 3JIeKTpodope3, METOJl MEUYEHbIX aTOMOB,
muddepeHanbHoe MEHTPUPYTHPOBaHUE, KYJIbTHBHPOBAHHUE KIETOK. M3yuenue @QuKcupo8annvlx Kiemok. INEKTPOHHAsS MHKPOCKOIIHS.
Kounghoxanvnas muxpockonus. Bumanvrnoe (npusxcuznennoe) uzyuenue Kiemox.

JdeMoHcTpanumn

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K. M. bap.

Tabmuue! u cxembl: «CBETOBON MUKPOCKOID, « DIIEKTPOHHBIA MUKPOCKOI», «VICTOpHS pa3BUTUS METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTENBHBIX, )KUBOTHBIX M OaKTepUATbHBIX KIJIETOK.

IIpakTuyeckass padora «/3ydeHue METONOB KIETOYHOM Ouosnoruu (xpomartorpadus, »siaekrpodopes, auddepeHnnanTbHoe
nentpudyruposanue, I[1L[P)».

Tema 4. XuMuveckasi OpraHu3anus KJIeTKH

XUMHYECKAA COCTaB KJIETKH. Makpo-, MHUKpPO- M YJIBTPAMHKPOIJIEMEHTHl. Bona m €€ ponb Kak pacTBOPUTENsA, pearcHTa, y4acThe B
CTPYKTYPUPOBAHUH KJIETKH, TEILIOPETysuU. MUHepaabHbIe BEIIECTBA KIETKU, UX OMOJIOTHYECKast poJib. POJIb KATHOHOB ¥ aHHOHOB B KJIIETKE.

Opranuyeckue BelecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eakoB. CTPYKTYphl O€IKOBOM MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, MeNTHIHAs CBA3b. BTopuyHas, TpeTHuHas, 4YeTBepTUUHas CTPYKTypel. JleHarypamms. CBoiicTBa O€IKOB.
Knaccugukanus 0enkoB. buonornueckue Gpynkuuu 6enkoB. /lpuonsl.

VYrneBoasl. MoHOcCaxapuibl, AUCAXapHIbl, OJUTOcaXxapuabl U noiucaxapuabsl. OOmuMiA MaaH cTpoeHuss U (PU3UKO-XMMHUYECKUE CBOMCTBA
yrieBoaoB. buonornueckue GyHKIUU yrieBOI0B.

Jlumupel.  TwapodunsrHo-ruapododHble cBolicTBa. Knaccubukanus mununoB. Tpurmunepuasl, (HochOIUNUIB, BOCKH, CTEPOUIIBI.
buonornueckue Qynkuuu sgunuaoB. OOmMeE CcBOWCTBAa OHOJIOTHYECKUX MEMOpaH — TEKydecTh, CIHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxnennossie kucnotsl. JIHK u PHK. Ctpoenue nyknennoBbix kuciot. Hykneorunst. [Ipuniun kommiaementapuoctu. [Ipasuno Yapradda.
Crpykrypa JJHK — nBoitnas cnupans. Mecronaxoxaenue u ononornyeckue ¢pynkuuu JJHK. Buast PHK. ®ynknun PHK B kietke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. buonornueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH,
ux QyHKIMH B KIeTKe. /[pyeue nykneozuompugocgamol (HT®). CexBennpoBanue JJHK. Memoowvr cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Ouonorusi: OMOXUMHUYECKHE W OHOPU3UYECKUE HCCIEOBAaHUSA COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYII.
Mooenuposanue cmpykmypvl u @QYHKYUti 6UOMONIEKY U UX Komniekcos. Komnviomepnwiti ouzatin u opeanudeckuii cunme3 OUOMONIEKYI U UX
HEnpupoOHbIX AHALO208.

JdemoHcTpanuu

[Toptpertsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Juarpammsl: «PacrpeneneHue XuMAYECKUX JIEMEHTOB B HEXKUBOU IPUPOE», «PacnipenesieHre XMuMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOLEY.



Tabmuue! u cxemsl: «[lepuonuyeckas TabauIa XUMUYECKUX JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI BOABI», «BeliecTBa B cOcTaBe OPraHU3MOBY,
«Ctpoenne Monekynsl Oenka», «CTpyKTypbsl OEIKOBOH MOJEKyabl», «CTpoeHHE MOJEKYT YIiIeBOAOB», «CTpOeHHE MOJEKYJ JIUMUAOBY,
«HyknenHoBbie KUCTOTBD, «CTpoeHne MoJIeKyIbl ATD».

O6opynoBaHue: XUMHUYECKast IOCy1a U 000pyJOBaHHE.

JlabopaTopHas padora «O6Hapyx eHHe OEJIKOB C TOMOIIbIO KaYECTBEHHBIX PEAKIUIN.

JlabopaTopHas padora «/ccienoBanrue HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne n pyHKUMHU KIETKH

Tunsl KIETOK: 3yKapuoTHUecKasi ¥ mpokaprotudeckasi. CTpyKTypHO-(QYHKIIMOHAJIbHbIE 00pa30BaHMSI KIETKH.

CrtpoeHue mpokapuoTHueckor kieTkd. Kimetounas crenka Oaktepuil u apxeil. OcCOOCHHOCTH CTPOEHHs reTepoTpodHON U aBTOTPOdHOMN
MPOKAPUOTHUYECKUX KIETOK. MeCcTO U poJib MPOKAPHOT B OMOIIEHO3aX.

CrpoeHue u (yHKUMOHUPOBAHUE dyKapHOTHUYecKON KieTku. Ilnasmatuueckas memOpana (miasmanemma). CTpykTypa IMiia3MaTH4YeCKOU
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 MIa3MaTHICCKyI0 MeMOpaHy: maccuBHbIN (Tuddy3us, odneruénnas nuddy3us), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIM akTUBHBIN TpaHcnopt). [lomynponunaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHIAOLMUTO3: MUHOLUUTO3, (arouTo3.
Ox3omuto3. Kierounas crenka. CTpykTypa U QyHKIIMU KJIETOYHOW CTEHKH pacTeHUH, rpruooB.

Huromnasma. I[uro3zons. Ilutockener. [IBmwxkenue nuromiaasmel. Opranounbl kineTkd. OpgHOMEeMOpaHHBIE OpPraHOUIBI  KIICTKHU:
suporiazmatudeckas cethb (DI1C), anmapat ['onbxku, TH30COMBI, UX CTpOoeHUE U QPyHKIMH. B3auMocBs3b 0qHOMEMOpPaHHBIX OPTAHOUIOB KIIETKH.
CrtpoeHue rpaHyisIpHOTO peTukyiayma. Mexanuzm nanpasnenus 6enkos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
['magxuii (arpa”ymisipHbIN) SHAOMIA3MaTHuYeckuid petukynyMm. CekperopHas GyHkius ammapata [onbmku. Moougurkayus berkos 6 annapame
Tonvoocu. Copmuposka benxos 6 annapame I onvoocu. TpaHcTopT BelIecTB B KeTke. Bakyonu pacturenbHbix kieTok. Kierounsrit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOWIBI KIETKH: MHUTOXOHIPHUH, TIACTHIBL. [Ipoucxooscoenue mumoxounopui u naacmud. Cumbdbuocenes (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u GYHKIMH MHUTOXOHApWM © 1uacTul. llepBUuHBbIE, BTOPUYHBIE M CIIOXKHBIC TUIACTU]IBI
(OTOCHHTE3UPYIOMIUX FYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHUI.

Hemem6pannblie opranon bl kiaeTku CTpoeHue u QyHKIUKA HeMeMOpaHHBIX OpraHOUI0B KiIeTKU. Pubocomsl. IIpomescymounvie ghpunamenmel.
MukpodunaMeHTbl. AkmuHossvle Mukpoguiamernmoi. MbIIIICUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HeMblUleYHbIX KiemoK. MUKPOTPYOOUKH.
Knerounsiii nentp. CtpoeHre M ABMKEHHE KTYTHMKOB UM pecHHMYEK. MHUKpoTpyOouku nutomiasMbl. Llentpuons. benku, accoyuuposanmsvie c
MuKpogunamenmamu u Mukpompybouxamu. MomopHvie oenxu.

SAnpo. OGonouka siipa, XpOMaTHUH, KapuoIUIa3Ma, SAPHIIIKY, UX CTpoeHue U QyHKIUH. SnepHbiil OenkoBelil MaTpuke. IIpocTtpancTBeHHOE
pAacIoNoKeHne XPOMOCOM B HHTEP(A3HOM sape. Dyxpomamun u cemepoxpomamut. benku XxpoMaTuHa — TUCTOHBL. JJunamuka A0epHol 000104YKU
6 Mmumose. Hoepmuwiii mpancnopm.

Knerounsie Brmouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SyKapuoT (PacTUTENbHOM, )KUBOTHON, TPHOHOM).

JleMoHCcTpanu

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



Tabmuue! u cxembl: «CTpoeHUE SYKapUOTHIECKOM KIeTKN», «CTpOeHHUE JKUBOTHOM KIIeTKn», «CTpoeHHEe pacTUTENbHON KIeTKn», «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpoeHHE TPOKAPHUOTUYECKOMN KIETKN.

O6opynoBaHuE: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTHyeckas padora «/3yueHrne CBOMCTB KJICTOYHONH MEMOpaHbD.

JladopaTopHas padora «/ccrnenoBanue mia3mMolin3a U Aeia3MOIn3a B PACTUTEIbHBIX KIETKAX.

IIpakTnueckas padora «l3yueHue qBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BellecTB U NpeBpalleHUe IHEPTUH B KJIETKE

AccuMWISIIUS U AUCCUMHIIIALUS — JBE CTOPOHBI MeTabonm3ma. Turmbl oOMeHa BelIECTB: aBTOTPOGHBIN M TeTepoTpodHBIA. YyacTue
KHCIIOpo/ia B OOMEHHBIX Ipolieccax. DHepreTuieckoe obecrieueHue kieTku: mpeBparieHne AT® B oOMeHHBIX mporeccax. PepMeHTaTUBHBIN
XapakTep peakuui KjaeToyHoro metadonusma. GepMeHThl, UX CTpOEHHE, CBOMCTBA U MexaHu3M AeiicTBus. Kopepmentsl. OTinuus pepMeHTOB OT
HEOPraHMYECKUX KaTaln3aTopoB. benku-akTUBAaTOphl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIMI OT pa3IMYHBIX
(hakTOpOB.

[lepBuuHbIli CHHTE3 OpraHWYECKHX BeEIIECTB B KieTke. DoTocuHTe3. AHOKCUceHHbIN U OKCU2eHHbl (omocunmes )y Oaxkmepuil.
Csemocobuparowjue nuemeHmol U nUSMeHmbl peakyuoHHo2o yermpa. Poiab XmoporuiactoB B npouecce potocunre3a. CBeToBas U TeMHOBas a3bl.
@omoovixanue, Cs., Cs- u CAM-munst homocunmesa. IlpogykTuBHOCTH (hoTOCUHTE3a. BriusHue pa3nuuHbiX (akTOpOB HA CKOPOCTH (DOTOCHHTE3A.
3HaueHue GOTOCUHTERA.

XemocuHTe3. PasHOOOpa3ne opraHm3MOB-XE€MOCHHTETUKOB: HUTPUDHIIUPYIOIIHE OaKTEPHH, KeNIe300aKTEPHH, CEPOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaAUEHUE XEMOCHUHTE3A.

AmnaspoOHbie opranu3mbl. Busl Oposkenust. [IpoaykTel OpokKeHHS U UX HUCIIOJIB30BAaHUE YEIOBEKOM. AHa’pOOHBIE MUKPOOPTraHU3MBI Kak
00BEKTHl OMOTEXHOJOTHH M BO30yIUTENN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTalbl 3HepreTuuaeckoro oomena. IloarorosurenbHslit 3Tamn. ['MUKoOIN3 — GECKUCIOPOIHOE PACIICIUIEHUE TIFOKO3bI.

buonorudeckoe okuciIeHUE, WM KIETOYHOE JAbIxaHue. Ponb MUTOXOHIpuM B mpoleccax OMOJOrM4eckoro okucieHus. L{uknuueckue
peakuuu. OkucnuTenabHoe pochoprupoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmesz AT®: paboma npomonnoti AT@-cunmasol.
[IpenmymiecTBa a3poOHOro MyTH OOMEHa BEIIECTB nepes aHadpoOHbIM. D (HEKTUBHOCTD SHEPTETUYECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: [Ix. Ilpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I[1. Mutuem, I'. A. 3aBap3us.

Tabmuer u cxembl: «@oTOCHHTE3Y, « IHEpPTreTUYECKUit 0OMeny, «brocunTes 6enkay, «CtpoeHue hepmeHTay, « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHKE I IPUTOTOBJICHUSI IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHasi pa6oTa «/3ydyeHne KaTaTMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha MpUMEpE aMUIa3bl WIIM KaTaaas3bl)y.

JlabopaTopHas padora «/3yyeHne pepMEHTaTUBHOIO pacllerIeHUs IEPOKCHIa BOJOPOa B PACTUTENBHBIX M )KUBOTHBIX KIJIETKAX).

JlaGopaTtopHasi paboTa «CpaBHEeHHE TPOLIECCOB (DOTOCUHTE3A U XEMOCHUHTE3a».



JlabopaTopHasi padora «CpaBHEHHE MTPOLIECCOB OPOKEHUSI U IBIXAHUS.

Tema 7. HaciiencreenHass uH(OpMaIus U peajn3anus €€ B KJIeTKe

Peakuun wmatpuuHoro cuHresa. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEAKUUSIX MATPUYHOTO CHHTe3a. Peann3anus HaciaeICTBEHHOU
uHpopmauuu. ['enernueckuid kof, ero ceoiictBa. Tpanckpunuus — matpuunblid cuHTe3 PHK. [IpuHIune! TpaHCKpUIIIMK: KOMILIEMEHTAPHOCTb,
aHTHUIIAPAUICTLHOCTh, aCUMMETPUIHOCTh. Co3spesanue mampuunvix PHK 6 ayxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ atanel. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. Ycnosus Onocunresa 0enka. Kogupoanue amuHokucior. Poib
pubocoM B OMOCHHTE3€e OelKa.

Coepemennvie npedcmagnenuss o cmpoeHuu 2enog. OpraHusanys TeéHOMa y IMPOKapHOT M 3YKapHOT. Perynsuus akTUBHOCTH T'€HOB Yy
npokapuoT. ['unoresa onepona (®. XKako0, XK. Mano). Moznexynapuvie mexanuzmvl s3Kcnpeccuu 2eHo8 y aykapuom. Ponw xpomamuna 6 peaynayuu
pabomel eenog. Perynsanus 0OMEHHBIX MPOIECCOB B KiieTke. Kietounsiii romeocTas.

Bupycsl — HeksleTouHbIe (OPMBI dKU3HU U OOIUraTHbIE apa3uThl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.
Kusnennwiti yuxn [JHK-cooepocawux eupycos, PHK-cooepocawux supycos, bakmepuoghazos. Obpamuas mpancKkpunyus, pegepmasa, unmezpasa.

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pacteHuit. CIIN ], COVID-19, connanbHbie 1 MEAUITMTHCKUAE TTPOOICMEI.

Buoungopmamura: unmeepayus u ananuz 6orvuux maccugos («bigdatar) cmpyxkmypuvix 6uonoeuueckux oamnvix. Hanomexnonoeuu 6
ouonozuu u meouyune. Ilpoepammupyemoie hynkyuu 6eaxos. Cnocobwvl 00cmasKu 1eKapcme.

JleMoHCcTpanu

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmuer u cxemsl: «bruocunTe3 6enka», «I'eHeTudeckuit kon», «Bupyce», «bakrepruodarmy.

IIpakTHyeckas padora «Co3nanne MOJIEIU BUPyCay.

Tema 8. ’KuzHeHHBIH UK KJIECTKH

Krnerounsiit nuki, ero nepuoas! u perynauus. Marepdasza u muto3. OcoGeHHOCTH MpolieccoB, MpoTekaromux B uurepdase. [logroroska
KJIETKHU K JieneHuro. [I[pecuHTeTnaeckuil (MOCTMUTOTUYECKHI ), CHHTETHUECKHI U TIOCTCUHTETHUECKHH (TPEMUTOTUYECKUI) TIepruoabl HHTEp(]a3bl.

Marpuunsiii cunrte3 JHK — perumkanms. Ilpunnuner pemmkanmn JIHK: kommiiemMeHTapHOCTB, IMOJTYKOHCEPBATHBHBIM CHHTE3,
aHTUnapamuiensHocTh. Mexanusm perumukaiuu JJHK. Xpomocomsbl. Ctpoenue xpomocom. TernoMepsl u Tenromepasza. XpoMOCOMHBIN HA0Op KIETKU
— KapuoTuIl. JIMIIONAHBIN U rariouIHbIH Habopbl XpoMocoM. ['oMoorudHbIe XpOMOCOMBI. [10110BbIE XPOMOCOMBL.

Henenne knetkn — Muto3. CTaguu MUTO3a U IPOUCXOJAIINE B HUX mpouecchl. Tunsl MmuTo3a. Kapruoknnes n nutokuHes. buonorunueckoe
3Ha4YEHUE MUTO3a.

Perymsiius MuTOTHYECKOTO ITUKIIA KIIeTKU. [IporpaMmupyemMast KjaeToyHas TuOesb — aronTos.

Kinerounoe simpo, xpomocomsl, GyHKIIMOHATIbHASI TEHOMUKA. Mexanuszmuvl nponugepayuu, oug@epeHyuposku, cmaperus u cubeiu Kiemox.
«ugpposas knemxa» — buoungopmamuueckue mooenu QYHKYUOHUPOBAHUSA KIeMKU.

JleMoHCcTpanu

Tabmuier 1 cxembl: «OKU3HEHHBIN UK KIETKW», «MuT03», « CTpoeHne xpomocomy, «Permmukanus JJHK».



O0opynoBaHMe: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHUTO3 B KJIeTKaxX KOpELIKa JIyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGopaTtopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX MUKpPOIpENnapaTax)y.

Tema 9. Ctpoenue u GpyHKIIMHA OPraHM3MOB

buonornyeckoe pazHooOpasue opraHu3zMoB. OJHOKIETOYHbIE, KOJOHUAIbHbBIE, MHOTOKJIETOUHBIE OPIaHU3MBI.

Oco0OEHHOCTH CTPOCHHUS U KUZHEIACATEIBHOCTU OJTHOKJIETOYHBIX OPraHu3MoB. bakrepuu, apxeu, 0OJHOKIETOUHbIE TPUOBI, OJHOKIETOUYHbIE
BOJIOPOCIIH, IPYrUe NPOTUCTHI. KOJIOHNANbHBIE OPraHU3MBI.

B3aumocBs3b yacTeil MHOMOKJIETOYHOT'O OpraHu3mMa. TkaHu, opranbsl ¥ cUCTeMbI opraHoB. Opranusm kak eauHoe nenoe. ['omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas, MOKPOBHAs, MPOBOJAINAs, OCHOBHas, MexaHuueckas. OcoOeHHOCTH
CTPOEHUS, QYHKIMNA U pacHOIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHu KUBOTHBIX U YesloBeKa. THUIIbI )KUBOTHBIX TKAHEN: SMIUTENHANIbHAS, COEUHUTENIbHAS, MblIIeUHas, HepBHasA. OCOOEHHOCTU CTPOCHHUS,
(GyHKIMH U pacloIOKEHUs TKaHEeH B OpraHax >KUBOTHBIX U U€JIOBEKa.

Oprassl. BeretaTuBHbIE U T€HEPATUBHBIE OpPTraHbl pacTeHU. OpraHsl U CHCTEMBI OPraHOB JKUBOTHBIX M 4YelOBeKa. DyHKIMM OPraHoOB U
CUCTEM OPIaHOB.

Omnopa Tena oprannsmMoB. Kapkac pacrenuit. CkeneTsl OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX. Hapy)KHBIM M BHYTPEHHUN CKEJIET.
CrtpoeHue 1 TUIIBI COETUHEHUSI KOCTEN.

JIBUKeHHe OpraHu3MoB. J[BU)KE€HUE OJHOKJIETOYHBIX OpraHM3MOB: aMEOOMIHOE, KT'YyTHMKOBOE, PECHHUYHOE. J[BH)KEHHE MHOTOKJIETOYHBIX
pacTeHuil: TPONU3Mbl U HacTUU. [IBM)KEHHE MHOTOKJIETOYHBIX )KMUBOTHBIX U YeJIOBEKa: MbllleuHas cuctema. Pedrexc. CkeneTHbIE MBIIIIBI U X
pabora.

IInranne opranusmoB. [lorjomenne BOABI, YITIEKUCIOrO Tra3a W MHUHEPAIbHBIX BEIIECTB pACTCHUAMHU. [IuTaHue IKUBOTHBIX.
BuyTpumnonoctHoe u BHYTPUKJIETOYHOE muIIeBapeHue. [IuTaHme DNO3BOHOYHBIX JKMBOTHBIX. OTAENbl MHUIIEBAPUTENBHOIO TPAKTAa.
[InmeBapurenbHble xKenes3bl. [IuneBapurenbHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. J[pixanue *uBOTHbIX. Juddy3us ra3oB uepe3 moBepXHOCTh KieTKU. KokHoe abIxaHHe.
JlbIxarenbHas MOBEpXHOCTh. JKabepHoe u n€royHoe apixaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIIOKHEHUE
CTPOCHHUsI JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTesnbHass chcTeMa 4elnoBeKa. MeXaHW3M BEHTWISLUM JIETKUX y NTHUL U MIJIEKONUTAOIIMX.
Perymsiuus neixanus. JlprxarenbHble 00bEMBI.

TpancnopT BEHIECTB y OpraHuM3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuid. TpaHCOPT BelecTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHOCHast cucTemMa MO3BOHOYHBIX XKHBOTHBIX M d4enoBeka. Cepjile, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOparieHus.
DBOJIIOLMOHHBIE YCI0KHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u e€ peryssusi.

Beinenenne y opraHusmoB. Beinenenue y pactenumil. Bpinenenue y xuBOTHbIX. CoKpaTuTelbHblE Bakyoiau. OpraHbel BbIAEIEHUS.
OunpTpanus, cekpeuus U oOpaTHOE BCAacblBAaHME KaK MEXaHM3Mbl paOOThl OpraHoB BbieneHHs. CBs3b MOJOCTH Tela C KPOBEHOCHOW U



BBIICNIUTEILHON CcHCTeMaMU. BbleneHue y MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (pyHKUMOHMpOBaHUE HepOHa.
OO6pa3oBanre MOUYH y YETOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OopraHu3MoB. Cropbl OakTepuil W IUCTHI MPOCTEHIIMX. 3amuTa Y MHOTOKJIETOYHBIX
pactenuil. Kyrukyna. Cpencrsa nacCUBHOM M XUMHUYECKOH 3aIUThl. DUTOHLUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX MPOU3BOJAHBIE. 3alUTa OpraHu3Ma oT OoJe3Hel. IMMyHHas cucTeMa uyeioBeKa.
KrneTounslii u rymopanbHbli UMMMYHUTET. Bpoka€HHBIN U npuoOpeTéHHBIA crenupuueckuii UMMYHUTET. Teopusi KIOHaJIbHO-CEJIEKTUBHOIO
nmmynurtera (I1. Dpnaux, @. M. bepner, C. ToneraBa). BocmanurensHble OTBEThI OpraHU3MOB. Pob BpOXKIEHHOIO MMMYHUTETA B Pa3BUTUHU
CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxuMocTh U peryisiiusl y opraHu3MoB. Pa3apaknuMocTh y OZHOKJIETOUHBIX OpraHu3MoB. Takcucel. PazapakxumMocTs U peryisuus y
pacteHuid. PocToBbIe BelllecTBa U UX 3HAUYCHHUE.

Hepshas cucrema u pediekTopHas peryiasuus y ;KUBOTHbIX. HepBHas cuctema u e€ oTembl. DBOJIIOLMOHHOE YCI0)KHEHUE CTPOCHHSI HEPBHOU
CUCTEMBI Y )KUBOTHBIX. OT/1eJIbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Pediekc u pednexropHas ayra. be3ycinoBHbIe U yCIIOBHBIE PEQIICKCHI.

['ymopanbHast perynsiuus M SHIOKPHUHHAS CUCTEMA >KMBOTHBIX M 4eJoOBeKa. JKele3bl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. [lelicTBHE
TOPMOHOB. B3anMoCBsI3b HEPBHOM U SHIOKPUHHON cucTeM. [ unoranamo-runoduzapHasi CUCTEMa.

JdeMoHcTpanumn

[Toptper: U. I1. [TaBnos.

Tabmuup! u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOoJopociny, «baktepuny», «IIpocreimmey, «Opranbl IBETKOBBIX
pacteHuii», «CuctemMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHee CTpoeHHe HaceKOMbIX», « TkaHu pactenui», « KopHeBble CHCTEMBI»,
«Ctpoenue credis», « CTpoeHHe JIMCTOBOM MIAaCTUHKNY, « TKaHH KUBOTHBIX», «CKeneT uenoBekay, «lluieapurtenbHas cucteMay, «KpoBeHocHas
cucrteMa», «JlpixarenbHast cucrema», «HepBHas cucrema», «Koxa», «MbllieyHas cucteMa», «BbiaenuTenbHas cuctemay, «HIOKPUHHA
cucrteMa», «CtpoeHne MbIb», «IMMyHuTeT?, «Kumeunononoctusie», «Cxema nuTaHusl pacTeHun», « KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpbl», «CTpoeHHe TuiaHapun», «BHyTpeHHee cTpoeHue H0XKIAeBOro uepBs», «HepBHas cucrema pwidy», «HepBHas
cucrteMa Jarymkn», «HepBHas cucrtema mpecMbikaronuxcs», «HepBHas cucrema nruny, «HepBHasg cucrtema Miuekonuraronux», «HepBHas
cUcTeMa uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpENnapaTbl OAHOKIETOUYHBIX OPraHU3MOB, MUKPOIIpENapaThl TKaHEH, PAKOBUHBI MOJUTFOCKOB,
KOJUICKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE IK3EMIULIPHl KOMHATHBIX PACTCHHM, TepOapuu PacTeHUU Pa3HBIX OT/EJIOB, BIAKHBIC MpEnapaThl
KUBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJJIEKIIMH OE€CII03BOHOYHBIX )KMBOTHBIX, CKEJIET YesIoBeKa, 000pyJ0BaHHE JIJIsl IEMOHCTPALUK TOYBEHHOTO U
BO3/IYIIHOTO MHUTAHUS PACTCHHM, PACIICIUICHUS KpaxMaia U OeIKOB Mo AecTBreM (PepMEHTOB, 000PYyIOBAaHUE JIJIsl IEMOHCTPAIIUU OIIBITOB TI0
M3MEPEHUIO KU3HEHHON EMKOCTHU JETKUX, MEXAHU3MA JIbIXATEJIbHBIX ABMKEHUN, MOJEIIHN T'OJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHel pacTeHUN».

JlaGoparopHasi padora «/3yueHne TKaHEel KUBOTHBIX).

JlabopaTopHas padora «/3yyeHre opraHoB IBETKOBOI'O PACTEHUSI.



Tema 10. PasMHoKeHue ¥ pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOKEHHSI OpraHU3MOB: Oecmoinoe (BKIIIOYash BETETaTHMBHOE) W IOJIOBOEe. Buasl Oecronoro pa3sMHOXKEHHS: MOYKOBAHUE,
cropyJsnus, GpparMeHTanus, KIOHUpOBaHUE.

[TonoBoe pasmuoxenue. I[lonoBwie kieTku, wiu rametbl. Meios. Craguu Mmeiiosza. [loBenenue xpomocom B Mmenose. Kpoccunrosep.
buonornueckuii cMbIC Mei103a U NIOJIOBOTO npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipen3apoasimieBoe pa3ButHe. ['amerorenes y xuBOTHbBIX. [lon0BbIe xene3bl. OOpa3oBaHUe U pa3BUTHE MOJOBBIX KIeTOK. CrepmMaToreHes u
ooreHe3. CTpOEHHE MOJOBBIX KIETOK.

Ormo10TBOpEHUE U AMOPHOHAIIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOA0TBOPEHHUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHSI — HayKa O Pa3BUTUU OPTaHU3MOB. Mopgoeenes — 00Ha u3 2nagHwIx
npoonem smopuonoeuu. Konyenyus mopgoecernos u mooenru mopgoeeneza. Cramuu sMOpruoreHesa >KMBOTHBIX (Ha puUMepe JArynikun). IpoGienue.
Tunel napobGnenus. /Jemepmunuposannoe u HedepMUuHuposanHnoe oOpooaenue. bnacmyna, munvt 6Onacmyn. OcCOOEHHOCTH APOOJICHUS
MJIEKOINUTAIOMINX. 3apOABIIIEBbIEC JIUCTKU (racTpyssilus). 3aKkiajka OpraHOB M TKaHEH W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOe BiIusiHHE YacTeil
pa3BHUBAIOLIETOCS 3apoblia (AMOpUOHAIbHASI MHIYKIIHS). 3aKiIaJIKa [J1aHa CTPOEHUs )KMBOTHOTO KaK pe3yJbTaT HepapXUUECKUX B3aUMOIEUCTBU I
reHoB. Brnusinue Ha sMOpHOHANIbHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPE/IBI.

PocT u pa3zsurue xuBoTHbIX. [locTaMOpuonanbuelil nepuon. [psimoe n Henpsimoe pa3zsutue. Pazpurue ¢ Metamop(}o3oM y 6€Cri03BOHOYHBIX
Y IO3BOHOYHBIX JKUBOTHBIX. brosiornueckoe 3HaueHUE MPSMOTo U HEMPSIMOTO pa3BUTHSI, UX PACIIPOCTPAHEHUE B Ipupoie. TUIbI pocTa )KUBOTHBIX.
@dakTophl PEryysAlUU POCTa KUBOTHBIX M yenoBeka. CTaJuu MOCTAIMOPUOHAIIBHOTO Pa3BUTHS Y KUBOTHBIX M yenoBeka. Ileproasl oHTOreHesa
yenoBeka. CTapeHue u CMepTh KaK OMOJIOTUYECKUE MPOLIECCHI.

Pa3mHokeHnue u pazputue pacteHuil. 'ameroput u cnopoput. Meiio3 B )KM3HEHHOM LiMKIIEe pacTeHuil. OOpa3oBaHue crop B Ipoliecce Meiio3a.
I'amerorene3 y pacrteHuil. OmIOJOTBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpPraHU3MOB. JIBOIIHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHHI.
OO0pa3oBaHuEe U PA3BUTHE CEMEHU.

MexaHu3Mbl peryJislii OHTOT€HE3a Y PACTEHUMN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [IIneman.

Tabnuue! u cxembl: «BereraTuBHoe pasMHO)KeHHE», « TUIBI 0ECIIOIOr0 pa3MHOXKEHUS», «Pa3zMHOKEHHE XJIaMUI0MOHaAb», «Pa3MHOXKeHne
3BIIIEHBDY, «Pa3MHOKeHue TuipbDy, «Meno3», «XpomocoMbl», «['ameTorenes», «CTpoeHue AULEKIETKUA U criepMaTo3ouia», « OCHOBHbBIE CTaIUU
oHTOreHe3za», «lIpsmoe m Hempsmoe pas3ButTue», «Pa3Butne Maiickoro xyka», «Pa3Butue capanum», «Pa3Butue nsarymkw», «/[BoiliHoe
OIJIOIOTBOPEHNUE Y IIBETKOBBIX pacTeHUi», «CTpOeHHE CEMSIH OJJHOIOJIbHBIX U JIBYJOJIbHBIX pacTeHUI», « ) KM3HEHHBII UK MOPCKOM KaITyCThD»,
«KU3HEHHBIA UK MXa», «KM3HEHHBIN LMK NaOPOTHUKAY, «KM3HEHHBIN IIUKII COCHBD.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIPENapaTsl SUIEKIETOK U CIIEPMATO30MA0B, MOJeNb «L{UKII pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «/3ydyeHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEIapaTax.

IIpakTnyeckasi padora «BpIsBIEHNE IPU3HAKOB CXOACTBA 3apObIILIEH TO3BOHOYHBIX )KMBOTHBIX).



JlabopaTopHas padora «CTpoeHrEe OPraHOB pa3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH ¥ H3MEHYHUBOCTH OPraHU3MOB

Hctopus cTaHOBICHUS M pa3BUTHS TeHETHUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pwusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B
passutuu reHetuku. Padotsl H. K. Koneosa, H. 1. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumogeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBIE T€HbI, AIbTEPHATUBHBIC TPU3HAKHU, JOMUHAHTHBIN
U PELECCUBHBIA TPHU3HAK, TOMO3WUIOTa, TE€TEPO3UTOTa, YUCTas JIMHUS, TUOpUIbI, TeHOTur, ¢GeHotun. OCHOBHBIE METOAbl TE€HETHUKH:
TUOPUA0TIOTUYECKUH, IUTOIOTHYECKUI, MOIEKYIIPHO-TEHETUYECKU .

JleMoHCcTpan U

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBusnos, A. H. benozepckuii, I'. 1. Kapneuenko, FO. A. @ununyueHko,
H. B. Tumodees-PecoBckuii.

Tabmuie! 1 cxembl: «MeTobl TeHETHKNY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas padorta «/[po3oduia Kkak 00BEKT FT€HEeTUUECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepsoiii 3akon Menaens — 3aKoH e AMHO00pa3usi TMOPUAOB MEPBOro MokoieHus. [IpaBuino 1oMuHUPOBAHMUSL.
Bropoii 3akon Menzens — 3akoH pacuierieHus Mpu3HakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUAHOTO CKpEIIMBaHUsL. [ MTIOTe3a YUCTOTHI TaAMET.

Ananmsupyroniee ckpenuBanue. [I[poMexyTouHbIN XapaKkTep HAaclIe10BaHus. PaciienieHue Npu3HakoB IPU HEMIOJHOM JOMUHUPOBAHUU.

JuruGpunnoe ckpeniuBanue. Tpetwili 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO HAacleAOBaHMs MPHU3HAKOB. [lUTONOrM4YecKue OCHOBBI
JTUTHOPUTHOTO CKpPEIIMBAHUSI.

CuernneHHoe HacienoBanue mpusHakoB. Pa6otel T. Moprana. CremnyieHHOe HaclleJJoBaHHE T'€HOB, HAPYIIICHUE CIEIUICHHUS] MKy T€HaMHU.
XpOMOCOMHas TEOPHUsI HACIIEICTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIN MEXaHU3M OMpPEACIICHUs M0J1a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI. | 'OMOTaMETHBIN 1 reTepOoraMeTHbIN TMOJI.
I'eneTnyeckas cTpykTypa MoJIOBbIX XpoMocoM. HacienoBanne nmpu3HaKkoB, CHEIJICHHBIX C ITOJIOM.

I'enoTun kak wnenoctHas cucrema. llneldorponuss — MHOKECTBEHHOE JEMCTBUE TeHa. MHOMXECTBEHHBIM ayuienus3M. B3aummonpeinctsue
HeaJuenbHbIX TeHOB. KoMiiemenTapHocTs. Onuctas. [lonmumepust.

['eHeTnueckuil KOHTPOJIb PA3BUTUS PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a TAKKe (PM3HOJIOTUYSCKUX MPOIIECCOB, MOBEJCHUS U KOTHUTHUBHBIX
¢byukuuit. ['eHeTHUecKre MEXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOICHCTBHSI «XO3SIMH — MApa3uT» U «XO035MH — MUKpoOHoMY. ['eHeTnyeckue
ACTIEKThI KOHTPOJISI U U3MEHEHHUS HACJIEJICTBEHHON NH(OPMAIINH B MIOKOJICHHUSIX KIIETOK M OPTaHU3MOB.

JleMoHCcTpanu

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



Tabmuupl u cxembl: «IlepBbiii 1 BTOpO#l 3akoHBI Menaens», « Tpetuit 3akon MeHaemns», «AHanu3upymoliee ckpenmBanue», «HemomHnoe
JOMUHHUpOBaHHE», «CIEIJICHHOE HAaCIeI0BaHNe MPU3HAKOB y Apo30¢uiibl», «I enernka nonay, «Kapuorumn yenoseka», «Kapuorum apo3ouisn»,
«Kapuorun ntuns», « MHOKECTBEHHBIN AJIIENU3M», «B3aMMOIEHCTBHAE TEHOBY.

O06opynoBaHue: MOJICIb JIJIsl IEMOHCTPALIMK 3aKOHOB €AMHOO0pa3usi TMOPHUIOB MEPBOTrO MOKOJEHUS U PACIICIUICHUS PU3HAKOB, MOJEIb JIJIs
JEMOHCTpALMH 3aKOHA HE3aBUCHMOI'O HACIEIOBAHMS ITPU3HAKOB, MOJENb JJI IE€MOHCTPALMH CLETUIEHHOTO HACJIEN0BaHNs IIPU3HAKOB, CBETOBOU
MHUKPOCKOI, MUKpoIpenapar: «Jpo3oduiiay.

IIpakTnyeckas padora «/I3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y APO30(PUIIBI».

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBD).

Tema 13. 3aKoHOMEpPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHoTHna W cpeisl npu (GopmupoBaHuu (eHotumna. M3meHUMBOCTH mpu3HakoB. KauecTBEHHBIE W KOJIMYECTBEHHBIE
IIPU3HAKN. BUIBI N3MEHYMBOCTHU: HEHACIICCTBCHHAS U HACJIEICTBEHHAS.

MoaudukamonHass U3MEHUYUBOCTb. Poyib cpeasl B (OpMUPOBAHUMU MOAM(PHUKAIMOHHOW H3MeH4YMBOCTH. Hopma peakium mnpusHaka.
Bapuanuonssiii psin u Bapuanuonsas kpusast (B. Moranncen). CoiicTBa MOAM(PUKATMOHHOW H3MEHUNBOCTH.

['enoTunuyeckass W3MeHUYUBOCTh. CBOMCTBA T'€HOTUIIMYECKONW M3MEHUYMBOCTH. BUABI M€HOTUNUYECKONH HM3MEHYMBOCTU: KOMOWHATHBHAs,
MYyTalMOHHASI.

KomOuHaTuBHas N3MEHYMBOCTh. Mel03 U 10JIOBOM MPoliecc — 0CHOBAa KOMOMHATUBHON U3MEHUMBOCTHU. P0JIb KOMOMHATHBHON N3MEHUYUBOCTH
B CO3JJaHUM I'€HETUYECKOr0 pa3HO00pasusl B Mpeaeax OJHOTO BUA.

MyTtannoHHas U3MEHUYMBOCTh. Bubl MyTanuii: reHHble, XpOMOCOMHBIE, FTeHOMHbIE. CIIOHTaHHBIE M MHAYLIUPOBaHHBIE MyTallMK. SnepHble u
nuroruiazMarndeckue myranuu. CoMaTrndeckue W MOJIOBbIE MyTaluu. [IpuymHBl BO3ZHMKHOBEHMS MyTanuii. MyTareHsl M WX BIIMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOI'O Ipoliecca. 3aKOH IOMOJOTMYECKUX PSIOB B HacieAcTBeHHOM m3meHunBoctd (H.M. Basuios).
BuesnepHas "3MEHUMBOCTD U HACJIEACTBEHHOCTb.

Onueenemuka u 9NUSEHOMUKA, PONb INULEHEMUUEeCKUX (aKmopos 6 HACAeO008aHUU U USMEHUUBOCMU QEeHOMUNUYECKUX NPUSHAKOE Y
OpP2aHU3MOS.

JleMoHCcTpanu

[Toptpersr: I'. ne @pus, B. Moranucen, H. Y. BaBunos.

Tabmuer u cxembl: «Bunbl w3MeHunBocTH», «MoauduKalmoHHasT W3MEHYUBOCTHY, «KoMOWMHATHBHAas W3MEHYMBOCTHY, «Meio3y,
«OmnonoTBopeHuey, «I'enernueckue 3adoneBaHus yenoBeka», « Bumbl myranuiny.

ObopynoBaHue: XHUBbIE W TepOapHbIe SK3EMIUIIPHl KOMHATHBIX PAaCTeHHMH, PUCYHKU ((doTorpaduu) >KMBOTHBIX C PA3IUYHBIMU BUIAMH
M3MEHYUBOCTH.

JlaGopatopnasi paGora «/ccienoBaHue 3aKOHOMEpHOCTEH MOIM(UKALMOHHON M3MEHUYMBOCTH. [locTpoeHne BapHallMOHHOTO psAga U
BApUALMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIPETIapaTax)y.



Tema 14. 'eHeTHKa Yen0BeKa

Kapuotun wuyenoeka. MexayHapogHas mporpaMMa HCCIEOOBAHUS T'€HOMA 4YeloBeKa. MeTonbl W3y4eHUs TE€HETUKH YeJIOBEKA:
TeHEAIOTUYECKUN,  OJM3HEIOBBIM, I[MTOr€HETHUYECKUM, TOMYISAIMOHHO-CTATUCTUYECKUN, MOJIEKyJsipHO-reHeTHnueckuil. CoBpemMeHHOe
ONpEIIETICHNE T€HOTHUIIA: MOJHOTC€HOMHOE CEKBEHUPOBAHME, I'€HOTHIMPOBAHME, B TOM uuncie ¢ nomouipto III[P-ananuza. HacnencrBenHbie
3a0o0yieBaHMsI YellOBeKa. | eHHble M XPOMOCOMHBIE OOJIe3HM 4eNoBeKa. bojle3HM C HacelICTBEHHOM MpeapacroNokEeHHOCThI0. 3HAauYeHUe
MEJUIIUHCKON TeHETHKH B MPEAOTBPAIICHUH U JICYCHUU TEHETHYECKUX 3a00JIeBaHUM 4YelloBeKa. MeanKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE.
CtBosoBble KIETKH. [IOHSATHE «T€HETUYECKOTO rpy3a». DTHYECKHE acleKThl UCCIEIOBaHUM B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckre (HakTOPhI MOBBIMIEHHON YYBCTBUTEIBLHOCTH YeJIOBEKA K (PU3UYECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKPYXKAIOIIEH Cpe/Ibl.
I'eneTnyeckas npeapacrnoOKEHHOCTh YEJIOBEKa K MaTOJOTHUSIM.

JdeMoHcTpanumn

Tabmuiet u cxemsl: «Kapuortur yenoBeka», «MeToabl H3y4eHUs TEHETUKU YelloBeKay, «[ eHeTrnueckue 3a001eBaHUs Y€IOBEKaY.

IIpakTHyeckasi padora «CocTaBiIeHHE U aHAJIA3 POJOCIOBHON».

Tema 15. Cesiekuusi Opranu3smMoB

JlomecTuKalus U CeNeKIus. 3apoKIeHne ceeKInu u qomectukanuu. Yuenue H. 1. BaBunosa o LleHTpax mpoucxoxIeHust 1 MHOT000pa3us
KYJBTYPHBIX pacTeHui. Ponb cenexkunuu B CO3JaHUU COPTOB PACTEHUHN U MOPOJ KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HaciencTBeHHOM n3MenunBocty H. . BaBuiioBa, ero 3HaueHue Jisi CEIEKIIMOHHOM paOoThI.

MeTtobl ceneKiroHHOM padoThl. VICKyCCTBEHHBIN 0TOOp: MacCOBBIN U MHAMBUAYATbHBINA. DTarbl KOMOWHAIIMOHHON celeKkiuu. McnpiTanue
MPOU3BOAUTENEH 110 MOTOMCTBY. OTOOP MO T€HOTUITY C MOMOIIbIO OLIEHKH (PEHOTUIIAa MOTOMCTBA M OTOOP 0 FreHOTHITY ¢ oMol aHanuza JIHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJ| CENEKIIMOHHOW paboThl. PagualiMoHHBI M XMMHYECKH MyTareHe3 KaK HCTOYHUK MYTalHuid y
KyJIbTYpHBIX (popM opraHuzmoB. Mcronp30BaHHE TEHOMHOTO PEJAaKTHUPOBAaHMS U MeTon0B pekomMOuHaHTHBIX JIHK st monmydyenus mcxomHoro
Marepuaia AJis CeJeKIUU.

[Tonyuenue mnonumionnoB. BuyTpuBumoBas rubpuausamnus. biau3kopoicTBEHHOE CKpeniuBaHue, Wid HUHOpuauHT. HeponcTtBeHHOE
CKpeluBaHue, uiau ayropuauur. ['eteposuc u ero npuuuHsl. Mcnonas3oBanue rerepo3uca B cenekiuu. Otnanénnas rubpuansanus. [lpeogonenue
OecruIoIus MeKBHUIOBBIX THOPUIOB. JIOCTIIKEHHS CENEKIIUUA PACTEHUM U JKUBOTHBIX. « 3€1E€HAS PeGONIOYULY.

CoxpaHeHue ¥ U3y4yeHUEe TEHETUYECKUX PEeCYpPCOB KYJIbTYPHBIX PACTEHUH M MX JUKUX POJIWYEH IJIS CO3/IaHUS HOBBIX COPTOB M THOPUJIOB
CEJIbCKOXO35MCTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICA0BbIX
HCUBOMHBIX 8 YETIAX VIVUUEHUS CYUJeCmBYIOWUX U CO30AHUSL HOGbIX NOPOO, TUHULL U KPOCCOB, 8 MOM YUCTe C NPUMEHEHUEM CO8PEMEHHbIX Memo00os
HAYYHbIX UCCIEe008AHUU, NePeO08biX el U NePCneKmMuEHbIX MexHoN02U.

JdemoHcTpanuu

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. /[. Kapnieuenko, I1. I1. JIykpsanenxko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.



Tabmuie! u cxembl: «LleHTPBI TPOUCXOKIECHUS U MHOTOOOPA3Us KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHON
U3MEHYUBOCTHY, «MeTobl ceneKknny, «Otaanéunas rudpuanzanus», «MyTtareses».

JlabopaTopHas padorta «/3ydeHne coOpTOB KyJIbTYPHBIX PACTEHUI U OPOJ IOMAIIHUX )KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHrne METO/I0B CENEKIINU PACTCHUIN.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN».

drckypensi «OCHOBHBIE METONBI U JIOCTUKEHHUS CEJIEKIMU PACTEHUM M KUBOTHBIX (HAa CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (epmy,
COPTOMCIIBITATENIbHBIN YYaCTOK, B TEINIMYHOE XO3SIIICTBO, B 1a00OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJIOrHsI U CHHTeTHYeCKasi O0HOJIOTHS

OOBEeKTHI, UCTIONB3yeMbIe B OMOTEXHOJIOTHH, — KJIIETOUHbIE U TKAHEBBIE KYJIbTYpPhl, MUKPOOPTaHU3MBI, X XapaKTepucTuka. TpaauironHas
OMOTEXHOJIOTHUS:  XJIeOOMeUeHHe, TMOJYyYeHHEe KHCIOMOJIOYHBIX MPOJAYKTOB, BHHOJenue. Mukpoduomornueckui cuHTe3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TeXHOoJIorui. [Ipon3BoACTBO Oenka, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TeXHOJOTHM U HHCTPYMEHTOB 1LIEJICHANPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C LIEJIbIO MTOJIYYEHUsI OPraHU3MOB U
HX KOMITIOHEHTOB, COJICPKAIUX HE BCTPEUAIOIIUECS B MPUPOI€ OMOCUHTETUYECKHUE MYTH.

Knerounass mnxkeHepus. MeTonbl KyIbTypbl KJIETOK M TKaHEW pacTeHUM u KMBOTHBIX. KpmoOanku. Comatuueckas THOpUIM3AIMS |
coMaTuyeckuid 3mOpuorenes. lMcnonb3oBaHHe TamiON0B B CEJIEKIUH pacTeHUil. [lonyuenue monoKnoHaNbHbIX anmumen. Mcnonv3oeanue
MOHOKIIOHATIHBIX U NOIUKIOHAILHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHHE. PEeKOHCTPYKIUS SHIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTOA TpaHCIUIAaHTALIMKU SIIEp KIETOK. TexHono2uu 0300pO6NieHuUs], KYIbMUBUPOBAHUS U MUKPOKIOHANIbHO20 PAZMHOMCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbIMYP.

XpoMocoMHasi ¥ TeHHas WHKeHepus. MIcKkyccTBeHHBIN CHHTE3 TeHa u KoHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennwix
opearu3mos. JIOCTHKEHHS U IePCIIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPHUH. DKOJIIOTUYECKUE U ITHUECKHE MPOOIEMbI TEHHOW WHKEHEPHH.

Menununckue Ouorexnonoruu. [loctrenomuas mudposas memuiuna. [IP-nuarnoctuka. MeTtaGooMHBIN aHaNW3, T€HOIEHTPUYCCKUM
aHaJau3 MpOTeoMa YelloBEKa NJisi OLEHKH COCTOSIHMSI €ro 3710poBbs. lcronb3oBaHHE CTBOJIOBBIX KJIETOK. TaprertHas tepamust paka. 3D-
OMOMHXKEHEpHUs I pa3paboTKu PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHUEM TEXHOJIOTUHN
TpEXxMepHOro OuonpUHTUHTA U cKaddOIIUHTA TSl PEeIISHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BaKLMH C LENbl0 oOecrieueHrnss KOMOMHUPOBAaHHOM 3amuThl 0T Bo30yauTeneid OPBU, ycraHoBiIeHHE MOJIEKYISPHBIX
Mexann3MoB ¢yHkimoHupoBanus PHK-conepskamux BupycoB, BRI3BIBAIOIINX 0CO00 OMAcHBIC 3a00JIEBaHUS YEIOBEKA M JKUBOTHBIX.

JleMoHCcTpan U

Tabmuer u cxembl: «Mcmonb3oBaHME MHKPOOPTaHU3MOB B MPOMBINIIEHHOM TMpou3BojaAcTBe», «Kiierounas wumxkeHepus», «[eHHas
VHXXECHEPUSD).

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «lloaydeHne MOJTOYHOKHUCIIBIX TPOAYKTOBY.

IKCKypcusi «kBUOTEXHOIOTHS — BayKHEHTIIAs IPOU3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).



11 KJIACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOJIOIMOHHBIX MPEACTABJICHUNA B OMOJI0TMH

OpomononHas Teopust Y. J{apeuna. [Ipennoceuiku BO3SHUKHOBEHUS AapBuHU3Ma. JKU3Hb U HayuyHas nearenbHocTh Y. [{apBuHa.

JIBroKyMe cuiibl 3BOMIOLNUU BUIOB 110 Y. /lapBuHY (BbICOKass HHTEHCUBHOCTb PA3MHOXEHHUSI OPraHU3MOB, HACJIEACTBEHHAs! H3MEHUNUBOCTD,
60pn0a 3a cyliecTBOBaHMNE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunretudyeckodt teopuu sBononuu (CTI). HelttpanbHas Teopusi sBomonud. CoBpeMEHHAasl SBOJIOLMOHHAS OWOJIOTHSL.
3HaueHue HBOJIIOIIMOHHOMN TeoprH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.

JdeMoHcTpanumn

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. apsun, C. C. UerBepukos, 1. 1. HImansraysen, [[x.
XongeitH, /. K. benses.

Tabmuue! u cxembl: «CucreMa xxuoi mpuposl (1o K. Jlunuero)», «JlectHuia xuBbix cymects (1o Jlamapky)», «Mexanu3m popMUpOBaHU
npucnocoOieHnid y pacTeHui M kMBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. Jlapsuna», «Haxonku Y. JlapBuHay,
«Dopmbl 60pBOBI 32 cymecTBoBaHUE», «Ilopoasl romybei», «MHorooOpa3ue KylnbTypHBIX (GOpM KamycThbl», «Ilopojpl TOMalIHUX >KMBOTHBIXY,
«Cxema oOpazoBanusi HOBbIX BHIOB (o Y. JlapBuny)», «CxeMa COOTHOILIEHHUS IBIDKYIIUX CHUJI SBONIONUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MuKkpo3BoIIOLHS U €€ pe3yJIbTAThI

[Tonynsuus kak 3eMeHTapHas equHuIa 3Botouu. COBpeMEHHbIE METO/IbI OLICHKH T'€HETUYECKOT0 Pa3HOO0Pa3us U CTPYKTYPbI ONYJISLIAMN.
N3menenne renodoHa TOMYJISAIMHA KaK 3JIEMEHTapHOE BOIOIIMOHHOE SBJICHHE. 3aKOH TeHeTHdYecKkoro paBHoBecus JIk. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOpbl (ABMIKYIIME CHUJIbI) SBOJIONMH. MyTanuoHHbIN mporecc. KomOuHaTtuBHAsT M3MEHUUBOCTH. [lpeiid reHoB —
Clly4aifHble HeHampaBlIeHHbIE U3MEHEHUS YacTOT ajuienied B momyisiiusax. Dpdext ocHoBarens. dghgexm 6ymouinounoco eopaviwxa. CrudxiceHue
2eHemu4eckKo20 pazHoobpasus: npuduHvl u creocmsus. llposenenue s¢ghghexma Opetiha 2enoe 6 OOnbUWIUX U MATLIX NONYAAYUAX. MUTrparuu.
W3onsus nomyssiuii: reorpadudeckas (IpocTpaHCTBeHHAs ), Ononoruyeckas (pernpoayKTUBHAs).

EctecTBeHHBIN 0TOOP — HAPABIAIOMINNA (PaKTOP 3BOTIOLUU. DOPMBI ECTECTBEHHOTO 0TOOpA: IBHKYILUNA, CTAOMIN3UPYIOLIUH, pPa3pbIBAIOILIUN
(mm3pynTuBHBIA). [TonoBoit 0T60p. Bo3HUKHOBEHNE U BOJIONNS COIUATBHOTO MTOBEJCHUS )KUBOTHBIX.

[IprcnocobseHHOCTh OPraHU3MOB KakK pe3yJbTaT MUKPOABOJIOLMHU. BO3HHKHOBEHHME MPHUCIIOCOOIEHUN y opraHu3MoB. Apomop¢do3bl U
uanoanantanuu. Ilpumepsl npucnocoOneHHid y OpraHu3MoB: MopdoJjoruueckue, (QU3NOIOTHYECKHe, OMOXMMHUYECKHE, TOBEICHUECKHUE.
OTHOCUTETBHOCTH MPUCITIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpa3oBanue kak pe3yabTaT MUKPO3BOIIONHMH. M30manuus — Kiro4eBoil pakTop BHI000pa30BaHUS.
[TyTu 1 cnoco6sl BU1000pa3oBaHus: ajutonaTpuieckoe (reorpaduueckoe), CUMIaTprUIecKoe (IKOJIOTHYECKOE), «KMTHOBEHHOE (TIOJUTIIIOU U3,
ruOpuau3anus). JJIuTebHOCTh HBOIIOUOHHBIX POIIECCOB.

Mexanu3mbl popMUpPOBaHUS OUOIOTHUYECKOTO Pa3HOOOpa3Hsl.



Ponb sBomonmoHHoN Ouosiornu B pa3paboTke HAy4YHBIX METOJOB COXpaHEHUs OuopazHooOpasus. MHKPOIBOMIONUS M KOIBOJIOIUS
Mapa3uToB U UX X035€B. MexaHn3Mbl (OPMHUPOBAHHS YCTOWIMBOCTH K AHTUOMOTHKAM H CITIOCOOBI OOPHOBI C HEH.

JleMoHCcTpan U

[Toptpetsl: C. C. YerBepukos, O. Maiip.

Tabmuie! u cxeMbl: «MyTalMoHHAs U3MEHYUBOCTBY, «[lomymsimonHas cTpykTypa Busa», «Cxema nposiBieHus 3akoHa Xapan—BaitnOepray,
«/IBrKylre CHIIbI 3BOJIOLUNY», «JKOJOrMYEcKas M30JLMs NOMyJsiUud ceBaHCKOM (openn», «l'eorpaduyeckas U30JSLMS JTUCTBEHHULBI
CUOMPCKOM 1 JTUCTBEHHUIIBI AaypCKOil», «[lonmynsiinoHHbIe BOTHBI YUCICHHOCTH XUIITHUKOB U KepTBY», «Cxema e CTBUS €CTECTBEHHOTO 0TOOpay,
«Dopmbl 00pHOBI 3a cyniecTBOBaHUEY, «HAYCTpHanbHbIl MenaHu3M», «KuBble uckonaemsie», «[I0KpOBUTENBCTBEHHAS! OKpacKa >KMBOTHBIXY,
«[Ipengynpexnaromas oKpacka >XHUBOTHBIX», «DHU3nOIOTHMUEcKHe aaantanuny», «lIpucrnocoO0iIeHHOCTh OpPraHu3MOB M €€ OTHOCHUTEIBHOCTDHY,
«Kpurepuu Buna», «Buabi-nBorinukmny, « CTpykTypa Buaa B mpupoje», «Crnoco0sl BU1000pa3zoBanusy, «I eorpadpuyeckoe BumpoodpazoBanme TpEX
BUJIOB JIAHJBIIICHY, « IKOJIOTUUECKOE BUA000pa30BaHNe BUIOB CUHUI, «[lomumnimonnsl pacteHuit», «KamyctHo-peneunslii ruOpumgy.

O6opynoBanue: repbapun pacTeHUi, KOJIJIEKIIMA HACEKOMBIX, Uydelia MTHIl U 3Bepell ¢ MpUMEpaMH pa3iINdHbIX MPUCTIOCOOICHUH, yydena
NITUI ¥ 3BE€PEIl pa3HbIX BUIOB, TepOapun pacTeHHU OJIM3KUX BUIOB, 00pa30BaABIIUXCS PA3TMUYHBIMU CIIOCOOAMHU.

JlabopaTopHas pabdota «BrisiBIeHne N3MEHYUBOCTH Y 0COO€H OHOTO BHIa».

JladopaTopHas padora «[IpucrnocobsieHrst OpraHu3MOB U KX OTHOCUTEIbHAS 11€TIECO00Pa3ZHOCThY.

JlabopaTopHas pabdora «CpaBHEHHE BUIOB IO MOP(OIOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJionus M eé pe3yJibTaThl

Metoap! u3yueHust Makpo3Botronuy. [laneonronornueckue MeToabl U3ydeHus sBoonuu. [lepexoansie popmbl U HUIOTEHETUUECKHE PSIIbI
OpraHU3MOB.

buoreorpaduueckre Meroapl u3yueHus sBoonuu. CpaBHeHue ¢Guiopsl U (payHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obdiactu
3eminu. Buapl-sHAEMUKY U PETTUKTHI.

OMOpPHOTIOTHYECKHE U CPABHUTEIHLHO-MOP(HOIOTHYECKHE METO/IbI U3YUEHUS IBOIIOINHU. | eHeTHUeCKue MeXaHU3Mbl 3BOJTIOIIMM OHTOTEHE3a U
MOSIBJICHUSI HBOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISpHO-
reHeTH4ecKre, OMOXMMUYECKHEe U MaTeMaTHYeCKUe METO/bl M3ydeHHs HBOJIONUU. ['oMosnornynbie reHsl. COBpEeMEHHbIE METOJbI MMOCTPOCHUS
(buUIOreHeTHYECKUX JePEBHEB.

XpOMOCOMHBIE MyTallM U 3BOJIFOLIUS] TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (mpaBwia) H3BoMOIUU. [lpunyun cmenvt @ynkyuti. HeoOpaTUMOCTh SBOJIONMH. AJanTUBHAS paavallus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUY.

JleMoHCcTpanu

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroep, O. ['ekkens.

Tabmuupel 1 cxembl: «DUIOTEHETUYECKUN Pl Jowaan», «ApxeonTepukc», «3Bepo3ydbie suiepbl», «Crerouedanbn, «PuHHOGUTHD,
«CeMeHHBIE MaNOPOTHUKMY, «buoreorpapuueckue 30Hb1 3eMum», «/pelip KoOHTHHEHTOBY», «PenukTe», «HauanpHble cTaguu 3MOPHOHAIBHOTO



Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ 'OMOJIOTHMUHbIE ¥ aHAJIOTUYHBIE OpraHbl», «PyauMeHTb», « ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI YETTOBEKA
U IIMMIIaH3€e», «l JTaBHbIE HAIIPaBJIEHUS 3BOTIOLUNY, «O0IIME 3aKOHOMEPHOCTH IBOJIFOLIUN .

O6opynoBaHue: KOJUIGKIMH, TrepOapuy, MYJSHKH HCKOMAeMbIX OCTAaTKOB OPraHM3MOB, MYJBSDKM TOMOJIOTHYHBIX, aHAJOTUYHBIX,
PYAMMEHTAPHBIX OPTaHOB U ATaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BUTHe KU3HU Ha 3emJie

HayuHble rumnoTe3bl NpOUCXOXKACHUS KU3HM Ha 3emiie. AOHoreHe3 W naHcnepmus. JloHayyHble NMPEACTABICHUS O 3apOKJIECHUHU KU3HU
(xpeannonu3M). ['UmoTe3a MOCTOSHHOTO camMoO3apoXKIeHUs XU3HU U e€ ompoBepkeHue onbitamu D. Penu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxkaeHue )KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tamnbl HeOpranuyeckon sBomtonuu. [lnanerapuas (reojgorudeckasi) BOJIONMS. XUMUYECKasi SBONIONUS. AOMOTEHHBI CHUHTE3
OpraHnyeckux BeuiecTB u3 Heopranndeckux. OneiT C. Musiepa u I'. FOpu. OGpa3oBanue noiumMepoB u3 MoHomepoB. KoarepBaTHas rumotesa A.
N. Onmapuna, runoresa nepBuyHoro OynsoHa JIx. XonaelHa, renernueckas runotesa I'. Ménnepa. Pu6o3umsl (T. Yek) u runotesa «mupa PHK»
VY. I'unbepra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHHE TPOTOKIIETKH.

UcTtopus 3emnu u MeTobl €€ nzyuenus. Mickonaemple opraHndeckue octaTku. I'eoxpononorus u e€ meroasl. OTHOCUTENbHAS U a0COIOTHAS
re€OXPOHOJIOTHS. ['e0XpOoHOIOrnYecKas MIKalla: 30HbI, 3Pbl, IEPUO/IbI, SITOXH.

HavanbHble Tansl oprannyeckoil sBotonny. [losBieHrne U 3BOTIOLHUS MEPBHIX KIETOK. DBOJIONMS MeTaboan3Ma. Bo3HUKHOBEHUE IEPBBIX
skocucTeM. COBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coolmiecTB. CTpoMaTonuThl. [IpoKaproThl U SyKapHOTHI.

[IpoucxoxaeHue 3ykapuot (CUMOHOreHe3). DBOJIIOIMOHHOE MPOUCX0XKAECHUE BUPYCOB. IIponcxoxaeHrne MHOTOKIETOUYHBIX OpPTraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLUHU BbICHIMX pacTeHud. OcHOBHBbIE apoMopdo3bl pacTeHui. Boixon pactenuil Ha cymry. [losBieHne ciopoBbIX
pacTeHuii 1 3aBoeBaHue UMM cyid. CemeHHble pacTeHus. [Iponcxoxk1eHue 1IBETKOBBIX PACTEHMIA.

OcCHOBHBIE 3TaIlbl SBOJIOLUHU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl )KMBOTHBIX. BeHickast hayna. KemOpuiickuii B3pbIB — MOSBIICHUE
coBpeMeHHbIX THIOB. [lepBbie XOpmoBble >XKMBOTHBIE. JKH3HB B BOjJie. DBOJIONUS MO3BOHOYHBIX. [IpoucxoxaeHue ampuOuii M penTUiIuil.
[Ipoucxoxaenue miekonurtarommx U nrui. [Ipunuun kimouyeBoro apomopgoza. OcBoeHHe OECO3BOHOYHBIMU U TO3BOHOYHBIMHM KUBOTHBIMU
CYILH.

PazButue xu3HU Ha 3eMiie 1o IpaM U MepUojaM: apxeu, MpoTepo3oi, maaeo30il, Me3030H, kaitHo30M. OO0IIas XapaKTepUuCTUKa KIuMara u
reoJIOTHYecKuX mnpoueccoB. [losiBIeHne U pacBeT XapaKTEpHBIX OPTaHU3MOB. YTJI€00pa30BaHUE: €ro yCJIOBHSA M BIMSHUE Ha ra3oBBIA COCTaB
aTMOoCdephl.

MaccoBbl€ BBIMUPaHUS — YKOJIOTMUECKHE KPU3UCHI TPOILIOTo. IIpuunHbI ¥ CiieICTBUS MacCOBBIX BBIMUpaHU. COBpEMEHHBIN 3KOJOTUYECKUN
Kpu3uc, ero ocodoennoctu. [Ipobmema coxpanenus: 6nopasnoooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa opraHnudeckoro mupa. [IpuHimns! knaccupukannm opranu3MoB. OCHOBHBIE CHCTEMAaTHUECKHUE TPYTIIBI OPTaHU3MOB.

JleMoHCcTpanu

[Hoptpetsl: @. Penu, JI. Cnannanuanwy, JI. [lacrep, . . Meunukos, A. U. Onapun, x. Xongeitn, I'. Ménnep, C. Munep, I'. FOpu.



Tabmuuer u cxembl: «Cxema omnbita @. Penny», «Cxema ombita JI. [lacTtepa mo m3ydeHHIO camo3apokIeHus ku3Hm», «Cxema ombita C.
Munnepa, I'. FOpu», «Otanbsl HeopraHuyeckoil 3Boionun», «l'eoxpoHonornyeckas mkana», «HavyanbHble 3Tanbl OpraHMYEcKON 3BOJIIOLUNY,
«Cxema o0pa3oBaHHMs SyKapuoT NyTEM cuMmOuorenezay, «Cucrema >XUBOW mpupoasl», «CTpoeHue BHUpycay, «ApomMop]o3bl pacTeHHi»,
«Punnodute», «OTHOKIETOYHBIE BOJIOPOCIN», «MHOTrOKJIETOUHbIE Boaopocin», «Mxu», «llanmopoTHukmu», «l'0J0CEMEHHBIE pPACTEHUS,
«Oprasbl IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHsI KHUBOTHOTO MHpPay», «ApomMopho3bl KUBOTHBIX», «IIpocteitmuey, «KueuHonoaocTHbIEY,
«Ilnockue yepBu», «Unenucronorue», «PuiObl», «3eMHOBOAHBIEY, «[IpecMbikatonuecs», «IItuupy, «Mnekonutatomuey», «Pa3Butue XU3HU B
apXenucKou 3pe», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKOMN 3pe», «Pa3zBuTHE XKU3HU B MANIEO30MCKOMN 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE KN3HU B KalTHO30MCKOM 3pe», « COBpeMeHHasi CUCTEMa OPTaHUYECKOI0 MUPay.

O6opynoBanue: repdbapuu pacTeHUIN pa3IUYHBIX OTAENOB, KOJUIEKIIUU HACEKOMBIX, BIQXKHbBIE MperapaThl >)KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB,
KOJUIEKLIUH UTJTIOKOKHX, CKEJIEThl IO3BOHOYHBIX )KUBOTHBIX, Uyuesa NTUI] U 3Bepei, KOJUIEKIIUNA OKaMEHEJIOCTEN, TI0JIE3HBIX NCKOMAEMBIX, MYIISIKH
OpPraHNYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas J1abopatopHas padora «MojenupoBanue onbiToB Musuiepa—tOpu nmo u3yueHuto aOMOT€HHOTO CHHTE3a OPraHMYeCKHX
COEIMHEHUH B IEPBUYHON aTMOcheper.

JlabopaTopHas padora «/3ydeHne u onrMcaHne UCKOMAaEeMbIX OCTATKOB APEBHUX OPraHU3MOB.

IIpakTnueckas padora «3yuenne ocoOeHHOCTEN CTPOCHUS paCTEHUI pa3HBIX OTAEIIOBY.

IIpakTnueckas pa6ora «l3ydenne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxokaeHue 4YeJa0BeKa — AaHTPONOTeHe3

Paszpgensl u 3a1aun aHTpONOIOrHA. METOAbl aHTPOIIOJIOT U H.

CraHOBIIEHHE NPEJICTABICHUN O MTPOUCXOKICHUN YesloBeKa. Penurno3neie Bo33peHus. COBpeMEHHbIE HAyYHbIE TEOPHUU.

CxoncTBo 4yenoBeKka C KUBOTHBIMU. CHCTEMAaTHMYECKOE IOJOKEHUE YelaoBeKa. CBHUAETENBCTBA CXOACTBA YEJIOBEKA C YKUBOTHBIMU:
CPaBHUTENbHO-MOP(OJIOrHuecKre, 3MOpUOSIOTUYECKUE, (PU3NO0JIOr0-0MOXUMUYECKUe, MoBeAeHuYeckrue. OTiMuusg 4eloBeKa OT JKUBOTHBIX.
[IpsAMOXOXKIEeHHE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAJIIBHOW CUCTEMBI.

JBuokyue cuibl ((hakTopbl) aHTpoOINOreHe3a: OMoJIorudeckue, conuanbHbie. COOTHOIIEHHE OMOJIOTMYECKUX U COLUMAIbHBIX (PAaKTOPOB B
aHTPOIIOr€HE3E.

OcHoBHBIE CcTaguM aHTpornoreHe3a. PaHHue 4YenoBekooOpas3Hble 00€3bsiHbl (IIPOKOHCYNBI) M pPAaHHHUE MOHTHIBI — OOIIMe MNpeaKu
YeJI0BEeKOOOpa3HBIX 00€3bSH U JIOACH. ABCTPAJIONUTEKH — JBYHOTHE MPEIKH Jofei. YeIoBeK yMenblil, mepBble U3TOTOBJICHUS OPYIUN Tpyaa.
YenoBek NpIMOXOIALININ U IEPBbIN BHIXOJ JIt01eH 3a npeaenbl Adpuku. Uenoek reinenboeprckuii — oOUIuil mpeok HeaHAepTalbCKOTo YeIoBeKa
Y YEJIOBEKA pa3yMHOro. YeloBeK HeaHAePTaIbCKUN KaK BU JIIOJIEH XOJIOJHOIO KinMaTa. YenoBeK pa3yMHbI COBPEMEHHOTO TUIIA, TEHUCOBCKU I
YeJI0BeK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najaeoreHoMHKa.

DBOJIONUS COBPEMEHHOTO 4YeyioBeka. EcTecTBeHHBI OTOOp B MOMyMNSIUSAX YeloBeKa. MyTallMOHHBIA MpOIECcC W TMOIUMOPQPHU3M.
[TonynsiuuoHHBIE BOJIHBI, Apeiid TeHOB, MUTrpalus U «3(QQPeKT OCHOBATENN» B MOMYJIALMIX COBPEMEHHOI'O YEJIOBEKA.



Yenoseueckue pacwl. [lonsitue o pace. bonblime pacel: eBporeouaHas (eBpasuiickas), aBCTpalo-HErpoujaHas (PKBaTOpUaIbHas),
MOHroJIoujiHas (a3uaTcKko-aMepuKaHckas). Bpemss m myTu pacceneHusi yenoBeka no IulaHere. EnuHcTBO dYenoBedyeckux pac. Hayunas
HECOCTOSTEIBHOCTh pacu3Ma. [Ipucrnoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKpY»Karolled cpensl. BrnusHue reorpaduueckoit cpenbl u
npeiida reHoB Ha MOPQOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucuurinHapHble METobl B (U3MYecKoil (OMOJIOTUYECKOI) aHTPOMOJIOTHU. DBOJIIOLNMOHHAS aHTPOMOJOTHUS U TMaJCOAHTPONOIOTHUS
YeJI0BEYECKUX NMoNysuui. bruoconuanbable Hccaea0BaHNs TPUPOAbI yenoBeka. MccnenoBanrue K03BOMIONMHE OMOJIOTHYECKOTO U COLUAIBLHOIO B
YEJIOBEKE.

JdeMoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, 4. 4. Porunckui, M. M. I'epacumos.

Tabmuiet u cxeMbl: «MeTobl aHTPOIOJIOTHIY, «[ 0JIOBHOM MO3T uenoBekay, «HeroBekooOpa3Hbie 00e3bIHbI», « CKEJET YeloBeKa U CKEIET
muMnan3e», «PyIuMeHThl 1 aTaBU3MbL», «JIBUKYIHE CUIIbI AHTPOTIOTeHE3a», « DBOJIIOLIMOHHOE APEBO YEIOBEKay, « ABCTpaIoNUTEK», «HenoBek
yMenbliny, «HeaoBek npaMoxoasimniiy, «JlenucoBckuil yenosek» «Heanaepranbub», «KpomanboHIsy, «lIpeaku yenoBekay», « ITarbl 3BOIIOLIUN
4eJ0BeKay, «Pacel uenoBekay.

O6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, TPeIMETOB MaTepUAIbHON KYJIBTYphI IPEIKOB YeJIOBEKa, penpoayKiuu (hoTorpadgum) KapTHH C
MU(DOIOTHYECKUMH U OMOJIEHCKUMH CIOKE€TaMHU IMPOUCXOKJIEHUS 4esnoBeka, (oTorpaguu HaXOJOK MCKOMAEMBIX OCTAaTKOB YE€JIOBEKAa, CKEJET
YeJI0BEeKa, MOJEIIb Ueperia YelIoBeKa U yepena MHUMIIaH3€e, MOJEIb KUCTH YEJI0BEKAa U KUCTU LIMMIIaH3€, MOJIENIM TOpca MPEIKOB YEIOBEKa.

JladopaTopHas padora «/3ydyeHne 0coOEHHOCTEN CTPOCHUSI CKEJIETa YeJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHue 3KOJOTUUECKUX A/IalTAllil YETOBEKa.

Tema 6. IK0JI0THsI — HAYKA 0 B3AHMOOTHOLICHUSIX OPTAaHM3MOB M HA/IOPTAaHM3MEHHBIX CHCTEM C OKpY Karouieil cpenoi

3apokzenue u pa3zButue dkonoruu B Tpyaax A. ['ymGonbnra, K. @. Pynwse, H. A. CeseprioBa, O. ['ekkens, A. Tencnu, B. H. Cykauéna.
Paszpnensl u 3anaun skonornn. CBs3b DKOJOTUHU C APYTUMHU HayKaMHU.

Mertoas! skonoruu. IloneBeie HaGmOnEeHUS. DKCIIEPUMEHTHl B HKOJIOTUU: MPUPOJHBIE U JabopaTtopHble. MonearpoBaHUE B 3KOJOTHHU.
MOHMTOPHUHT OKpYKaIOIEeH Cpe/ibl: TOKAIbHBINA, PETHOHATIBHBIN U I100aIbHbIN.

3HauEHUE HKOJIOTMYECKMX 3HAHMM JUIS 4YeJoBEKa. ODKOJOTMYECKOE MHMPOBO33PEHHME KaK OCHOBA CBA3EH YEIOBEYECTBA C IMPHUPOAOH.
@OopMHUPOBAHHE IKOJIOTUYECKON KYIbTYPbI U DKOJIOTHYECKON IPAMOTHOCTH HACEIICHHUS.

JdemoHcTpanuu

[Moptpetsi: A. I'ym6oasar, K. ®@. Pynse, H. A. CeBepuos, J. 'ekkens, A. Tencnu, B. H. Cykaués.

Tabmurer u cxemsl: «Paznensl sKoorumy, «MeToabl IKoIoTHn», «CXeMa MOHUTOPUHTA OKPYIKAIOIIEH CPEIbl.

JlaGoparopHasi padora «/3yyeHre METOAOB AKOJOTMYECKUX UCCIEIOBAHUI».

Tema 7. Opranusmsl 1 cpeaa 0OUTAHUS



Okosornyeckre (HakTopbl U 3aKOHOMEPHOCTH uX jaedcTBus. Knaccuduxaums skonoruueckux (akTopoB: abMOTHYECKHE, OMOTHYECKHE,
anTpororenssie. OOmMe 3aKOHOMEPHOCTH JAEUCTBUS dKojormueckux (akropos. IlpaBmno mmammyma (K. IInpenrens, 10. JIu6ux).
TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue Qaktopbl. CBeT Kak 53KoJorHMueckuid (axrtop. JlelicTBHE pa3HBIX YYACTKOB COJHEYHOI'O CIEKTpa Ha OPIraHHU3MBI.
OKOJIOTMYECKUE TPYIIIBI PACTEHUH U )KMBOTHBIX 110 OTHOIIECHHUIO K CBeTy. CUrHasiIbHas posb cBeTa. POTONEpUOIU3M.

Temneparypa Kak skonorudeckuil ¢gakrop. [leficTBue temmneparypbl Ha opraHu3mbl. [1oiKuiIoTepMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OpPIraHU3MBI.

Bnaxxnocts kak skonoruueckuit gakrop. [Ipucrnocobnenust pacteHui K moajep:kaHuio BogHoro Oananca. Kimaccudukaius pactenuil mno
OTHOILIEHHIO K Boje. [IpucnocoOnenns ;KUBOTHBIX K M3MEHEHHIO BOJHOIO PEXKUMA.

Cpenbl oOMTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs, INyOWHHAs MOANOYBEHHAs, BHyTpUOpraHUu3MeHHas. PU3UKO-
XUMHUYECKHE 0COOEHHOCTH cpefl 00uTaHus opranu3mMoB. [IpucnocoGnennst OpraHu3MoB K KU3HHU B pa3HbIX cpefax.

buonornyeckue putmbl. BHemnue u BHyTpeHHHe pUTMbl. CyTOUHBIE U TOAWYHBIE pUTMBIL. [IpHcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM
WU3MEHEHMSIM YCIOBHM KU3HH.

XKuznennsie Gopmbl opranuzMoB. [lonstue o xu3HeHHO# (opme. Ku3HeHHbIe (HOPMBI pacTeHUl: NepeBbsl, KYCTAPHUKHU, KYCTapHUYKH,
MHOTOJIETHHUE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HeHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, F€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHUS U
o0Opa3a KH3HHU.

buotnueckue Qaxropbl. Bunbl OMOTHYECKHMX B3aMMOAECUCTBMI: KOHKYPEHIUS, XHUIIHUYECTBO, CUMOMO3 M ero ¢opmel. [lapasutusm,
KOOIIepalys, MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAaHTCTBO, HaxjeOHH4yecTBO). Herpoduueckne B3aumoneicTBHs (Tonmuyeckue, (popuuecKue,
¢dabpuueckue). 3HaueHHEe OMOTHMYECKMX B3aUMOJICHCTBUI IUIsl CYyIIECTBOBAHUS OPTraHW3MOB B cpefe obutanus. [IpUHLIMI KOHKYPEHTHOTO
VCKJIIOUEHHUS.

JdemMoHcTpanuu

Tabmuubl u cxembl: «Jkonoruyeckue GaxTopb», «CBETOBOM CHIEKTP», «IDKOJOTUUECKHUE TPYMIIbI KUBOTHBIX MO OTHOLIEHHIO K CBETYY,
«TenaoKkpoBHbIE KUBOTHBIE», «XOJOJIHOKPOBHBIEC KUBOTHBIE», «DPU3MONOrHUECKHE afanTalluH KUBOTHBIX», «Cpeabl 0OOMTaHUsI OpraHU3MOB,
«buonornueckue purMme», «KuzneHHsle Gopmbl pacTeHui», «KuzHeHHbBIE (OPMBI KUBOTHBIX», «DKOCHCTEMa LIMPOKOJUCTBEHHOIO JiEcay,
«3JKocucTemMa XBOMHOTO Jiecay, «llenu nmutanusy, «XunHudectBo», «Ilapasutuzmy, «Konkypenmusa», «Cumonosy», «KoMMeHcainzmy.

ObopynoBanue: repbapuu pacTeHUH M JKUBOTHBIX, MPHUCIIOCOOJEHHBIX K BIMSHHUIO PAa3IMYHBIX IKOJOTHYECKHX (HAaKTOpOB, TepOapuu
CBETOJIIOOUBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETONIOOMBEIE, TEHENIOOUBBIE U TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS, repOapuun
U KOJUICKLIUU TEIUIOTIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYHMBBIX PAcTEHUH, Uydesa MTULl U 3Bepeil, repOapuu pacTEeHHM, OTHOCAIIUXCA K
rurpoduram, kcepopuram, Mme3opuTaM, KOMHATHbIE PACTEHUSI TAHHBIX FPYII, KOJUIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HbIX cpenax, repdapuu u
KOJJICKIIUM PACTECHUM M >KUBOTHBIX, OOJANaIOUIMX YepTaMH MNPUCHOCOOJCHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHU XHU3HHU, repOapuu u
KOJUIEKIIMM PACTEHUH U >KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (OPM, KOJJIEKLIHMU >KMBOTHBIX, YYAaCTBYIOIIMX B pa3IUYHBIX OHOTHYECKUX
B3aMMOJICUCTBHUSIX.



JlabopaTopHas padora «BrisiBneHue npucrnoco0IeH! OPraHu3MOB K BIHSIHUIO CBETa.

JlabopaTopHas padota «BrisiBieHne npucrnocoOIeHN OPraHu3MOB K BIHSHUIO TEMIIEPATYPHD».

JlabopaTopHas padoTa « AHaTOMHYECKHE OCOOCHHOCTH PAaCTEHUH U3 Pa3HbIX MECT OOUTAHUS.

Tema 8. Jkos10rusi BUIOB ¥ MOMYJIAUI

DKOJIOTHYECKUE XapaKTepucTuku mnonyisuuu. [lomynsiuus kak Ouosornyeckas cucreMa. Poiab HEOIHOPOIHOCTH cpeibl, (U3HUECKHX
O0apbepoB U OCOOCHHOCTEHW OMOJIOTHUH BUJIOB B (JOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPHI Momyisaiuil. OCHOBHbIE MOKA3aTeNd MOMYJISIUU:
YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJIO0Basi CTPYKTYPa, POKIAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJIoruueckas CTpykTypa nomyisiuuu. O1eHKa YUCICHHOCTH ToNyaiuy. JJuHaMuKa MOMyJISIIUY U €€ peryisius. buoTuyeckuii moTeHuan
nonyaAanuu. MoJienupoBanue JUHAMUKU Nonmyissuuu. KpuBble pocTta yuciaeHHOCTH nonyisauuu. KpuBble BbDKUBaHUS. Perynsuns 4ucieHHOCTH
MOMYJISIUI: poiib PAKTOPOB, 3aBUCAIIUX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJIOTHUECKHE cTpaTeruu BUaoB (I- u K-ctparerun).

[Tonsitne 06 skonorumueckoi Hume Buga. MecrooOutanue. MHoromepHas mozenb skonorudeckord Humu Jix.M. Xarunncona. Pa3mepsl
sKoJornyeckor Humu. [loTeHnnanpHas U peaar3oBaHHAs HUILIU.

Bup xak cucrema nomyssanui. Apeasnbl BUIOB. BUIBI M X KU3HEHHBIE CTPATETHUU. JDKOJIOTUYECKHAE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPALMI )KUBOTHBIX. brosorMuecKkne NHBa3uu 4yKEpOJAHBIX BUJIOB.

JdeMoHcTpanumn

[Toptper: [dx. . XaTunHCOH.

Tabmuibl 1 CXeMBbl: « DKOJIOTHYECKUE XapaKTEPUCTUKU TONysaumy», «[I[pocTpaHCTBEHHAs CTPYKTYpa MOMYIALNy, «Bo3pacTHbie MUpaMuIbl
nonyanuny, «CKopocTh 3aceeHusl TOBEPXHOCTH 3€MJIU Pa3InyHbIMU opraHuzmMammy», «Mojenb sxonorundeckoi Humu k. M. XatunHcoHay.

O6opynoBanue: repObapuu pacTeHUN, KOJUICKIIMH )KUBOTHBIX.

JlabopaTopHas padora «IIpucnocobiieHrs ceMsH paCTeHHI K pacCeICHUIO.

Tema 9. IkoJi0rus c000MIECTB. IKOJOTHYECKHE CUCTEMBI.

Coo0miecTBa opranu3mMoB. buoiieHos u ero ctpykrypa. CBsizu MeXIy OpraHu3MaMH B OUOIIEHO3E.

OkocucTtema kKak oTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHAIBHBIE OJOKM OPTaHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI,
penyneHTsl. Tpodpuyeckue ypoBHU. Tpodudeckue menu U ceTu. Adnorndeckue 010ku skocructeM. [1ouBBI U WiIbI B 3KOCHUcTeMax. KpyroBopoT
BEIIECTB U MOTOK YHEPTUHU B HKOCHUCTEME.

OcHOBHBIE TTOKA3aTENN IKOCUCTEMbI. buomacca u mpoiyKius. DKOJOTUISCKUE TUPAMHUJIBI YHCel, OMOMACChl U DHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @ayxkmyayuu. HarpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[TepBu4HbBIC U BTOPUYHBIC CYKIIECCUU U UX MPUYNHBI. AHTPONOTEHHBIE BO3ACHCTBHS Ha cykieccun. KimMmakcHoe coobmiectBo. bruopaznoobpaszue
Y TIOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMUYUBOCTH COOOIIIECTB.

IIpupoaHbIe IKOCUCTEMBI. DKOCUCTEMbL 03ED U peK. IKOCUCEMbL MOPell U OKeaHo8. IKocucmemsvl myHOp, 1eco8, cmenet, nyCmulHb.

AHTPOIIOr€HHbIE YKOCUCTEMBI. ATpo3KkocucTemMa. ArporeHo3. Paznuuust Mex 1y aHTpONOT€HHBIMUA U MPUPOIHBIMH 3KOCHCTEMAMHM.



VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas dmnopa u ¢dayna. CuHaHTponu3alusi TOPOJACKON (ayHBI.
buonoruueckoe n X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B JKOCUCTeMaX. Poib kackaonozo sghgexma u 6udog-
a0uguxkamopos (Knouesvlx 6u008) 8 GYHKYuoHuposanuu sxkocucmem. llepeHOC PHEPrUM M BEHIECTB MEXKIY CMEXKHBIMH HKOCHCTEMaMHU.
VY CTONYMBOCTS OPTraHW3MOB, OMYJISILAA U SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanusmul 6030eticmeus 3a2pA3HeHUl pa3HbIX MUNO0E8 HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM, NONYJIAIYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeTOA0JIoTUS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTE€HHBIX
9KOCHUCTEM.

JleMoHCcTpan U

[Toptpert: A. Ix. Tencuu.

Tabnuipl u cxembl: «CTpyKTypa OMOLIEHO3a», « IKOCHCTEMAa ITUPOKOJIUCTBEHHOTO JIeCay, « IKOCHCTEMA XBOMHOTO Jiecay, « DyHKIIMOHATbLHbIE
TPyNIbl OPraHU3MOB B dKocHcTeMe», «KpyroBopot BemiecTB B skocucteme», «llenu nutanus (mactOuIHas, AETPUTHAs)», «IKOIOTHUYECKas
nUpaMujia 4ucen», «IKoJorhueckas mupamMuaa OMoMacchly, «IDKOJOTHYecKas mupamuga sHeprum», «OOpazoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBiieHHE Jieca MoOcie MoXkapa», «IKOocHUcTema o03epa», «ArpoueHos», «KpyroBopoT BeHIECTB U IMOTOK SHEPrUU B
arporieHose», «lIpumepsl ypOboskocucTem.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Yy4esa MTHUIl U 3BEped, repoapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH,
aKBapUyM KaK MOJIEIb SIKOCUCTEMBI.

IIpakTnuyeckas padora «l3ydyenue u onrcanue ypOOIKOCHCTEMBI».

JladopaTopHas paGora «/3ydeHne pasHOOOpa3Hs MEIKUX TTOUBEHHBIX WICHUCTOHOTUX B Pa3HBIX 9KOCUCTEMAX).

IKCKypcusi «IKCKYpCus B THTUYHBIN OHoreoreHo3 (B AyOpaBy, Oepe3HsK, eIbHUK, Ha CyXO0I0IbHBIN HIIM TOWMEHHBIH JyT, 03€p0, 00JI0TO)».

IKCKYpcHusi « IKCKYPCHUS B arpOIKOCUCTEMY (Ha T0JIe WU B TEIITUYHOE XO3SIICTBO).

Tema 10. Buocgepa — rinodabHas IKOCHCTEMA

buocdepa — obmiennanerapHas 06o049Kka 3eMiid, Te CYyIIeCTBYET WU CYIIeCTBOBaJA )KU3Hb. Pa3BuTHe nmpencTaBieHuii o 6nocdepe B Tpyaax
9. 3rocca. Yuenue B. W. Beprajackoro o 6uocdepe. Ob6aactu 6mocheps! u e€ coctas. JKuoe BeliecTBo 6Mochepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdeprl. OcobeHHOCTH Onocdepbl Kak TIOOATBHOM IKOCHUCTEMBI. JlMHaMHueckoe paBHOBECHE B
ounochepe. KpyroBopoTsl BemecTB 1 OMOre0OXMMHUYECKHE IUKIIBI (YTiIepo/a, a30Ta). PUTMUYHOCTE siBNieHU# B Onocdepe.

3onanbHOCTh Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpPA, XBOWHBIC Jieca, CMEIIaHHBIC U IHUPOKOJIUCTBEHHBIC Jieca,
CTETH, CABaHHBI, ITYCTHIHH, TPOIIUYECKHUE JIeCa, BRICOKOTOPhs. KilnMar, pacTuTenbHbINA U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa v GyHKIHSI )KUBBIX CUCTEM, OI[EHKA UX PECYpPCHOTO MoTeHIana U OuochepHbIx GHyHKIIHA.

JdemoHcTpanuu

[Toptpetsr: B. U. Bepnaackuii, J. 3rocc.



Tabmuue! u cxemsl: «I'eocheprr 3emnn», «Kpyrosopot azora B npupoze», «KpyroBopot yriepoja B npupojie», «Kpyropopot kucinoposaa B
npupoae», «KpyroBopot Boasl B mpuponae», «OcHoBHbIE OMoMbl cymny, «Knmumatuaeckue nosica 3emnn», « Tyaapay, «Taiiray, «CMmemaHHbIH
necy, «lllnpokonuctBeHHBI Jiec», «Ctenby, «CaBanHay, «IlycTeiHg», « Tponuueckuii gec.

O6opynoBanue: repObapun pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIINHU >KUBOTHBIX.

Tema 11. YesroBek U OKpysKawoumas cpeaa

DKOJIOTMYECKUE KPU3UCHI M UX MpUUMHBL. Bo3naeiicTBue yenoBeka Ha Ouocdepy. 3arpsizHeHHE BO3IYIIHOM cpenabl. OXpaHa Bo3ayxa.
3arpsi3HeHue BOJHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Paspymenue nmoussl. OXpaHa IOUYBEHHBIX pecypcoB. MI3MeHeHne Kiaumara.

AHTpPOIIOr€HHOE BO3/EHCTBUE HA PACTUTEIBHBIM M >KMBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M XKUBOTHOrO Mupa. OCHOBHBIE MPUHIIMUIIBI
oxpanbl ipupoabl. Kpacusie kauru. Oco6o oxpansieMble npupoaasie Teppuropun (OOIIT). borannueckue cajpl U 300JI0TUYECKHE TTAPKU.

OCHOBHBIE TPUHLMIBI YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA W MpUpoAbl. PalMoHalbHOE NPUPOAOIIOIB30BAHUE U COXPaHEHUE
Ouonoruueckoro paznooopaszus 3emiid. O01IKME 3aKOHOMEPHOCTH II100aTbHBIX SKOJOTHYECKUX KpU3UcOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3nca U
€ro BEpOSITHBIE TIOCIIE/ICTBUSI.

Pa3BuTHe METOOB MOHUTOPUHIA pa3BUTHUA OINACHBIX TEXHOTEHHBIX mporeccoB. CucmemHuvle uUcCCre008anusi nepexooa K
pecypcocbepezatoweli U KOHKYPEeHmMOCnocoOHol sHepeemuke. buonocuueckoe pasnoobpaszue u 6uopecypcol. Hayuonanvuvie ungopmayuonusie
cucmemsl, obecneuusarowue 00CmMyn K UHGopmayuu no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OCcHO8bl IKOpeadbunumayuy SKocucmem u
cnoco6os 6opvobL ¢ buonospedcoeHuaMU. Pexoncmpykyus MOpCKux u HA3eMHBIX IKOCUCTIEM.

JdeMoHcTpanumn

Tabmumer 1 cxemsl: «3arpsisHeHne atMochepbl», «3arpsizHeHue ruapocheps», «3arpsasHeHue mouBb», «IlapHukoBbIl 3 dexT», «Ocobo
OXpaHsieMble TPUPOJAHBIE TEPPUTOPUN», «MOJIeNH YIPaBIIEMOr0 MUPay.

Oo6opynoBanue: dpotorpadguu oXpaHseMbIX pacTeHUI 1 )KUBOTHBIX KpacHoii kauru Poccuiickoit denepanun, KpacHoit KHUTH perroHa.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI 10 BUOJIOT YU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHMUA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COOQO ycranaBnuBaet TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS 00YUaIOIIUMHUCS IPOTPAMM CPEIHETO 00I1IeT0 00pa30BaHuUs: TMYHOCTHBIE,
MeETanpeIMETHbIE U TPEAMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHHMS IPOTpaMMbl IO OHOJIOTMHM BBLACJIEHBI CJIEAYIOIIUE COCTABISIOLIME: OCO3HAaHUE
00y4aroImMUMHUCS POCCUMCKON IpaskJaHCKONW MAEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPENIEICHHUIO, Haluyue
Momusayuu K OOy4EHHIO OWOJIOTHUH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUI JTUYHOCTUM HA OCHOBE KIIIOUEBBIX LEHHOCTEW U
UCTOPUUYECKUX TPaAULUN pa3BUTHS OMOJIOTMYECKOTO 3HAHUSA, 20MOBHOCMb U CHOCOOHOCMb OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[EHHOCTHO-CMBICTIOBBIMM ~ YCTAaHOBKaMH, TPHUCYIIUMH CHCTEME OHOJOrMYECKOro OOpa3oBaHUA, Haluyue NpasoCco3HaAHUs
AKOJIOTHYECKON KYIbTYPBl, CHOCOOHOCMU CMABUNb LETN U CTPOUTD KU3HEHHbIE TUIAHBI.

JINYHOCTHBIE PE3yJabTaThl OCBOCHHS MPOTrpaMMbI MO OHOJOIMM JOCTUTAIOTCS B €IMHCTBE YUEOHOW M BOCHMTATEIbHOHN NEATENbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMU POCCUICKUMHU COLMOKYIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, IPUHSITHIMU B
o0miecTBe MpaBWJIaMd W HOPMaMHU IMOBEIEHUS U CIIOCOOCTBYIOT IpoLieccaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUS W CaMOpAa3BUTHUS, Pa3BUTHS
BHYTPEHHEW MO3ULUU JUYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY M MPaBOIOPAJIKY, YEJIOBEKY TPYyJa U CTaplieMy HOKOJEHHUIO, B3aUMHOIO
yBa)KeHUsI, OEPEKHOTO OTHOILEHUS K KyJIbTypHOMY HacleAMIO U TPAIULUsAIM MHOTOHALMOHAIBbHOTO Hapoaa Poccuiickoit @enepanuu, npupoie u
OKpY>Karolleu cpeae.

JInuyHOCTHBIE PE3YyJIbTAThl OCBOCHHUS yueOHOro mpeamera «buomorus» AOKHBI OTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEW MO3ULIMENH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHUEHTALMW, MO3UTUBHBIX BHYTPEHHUX
yOex/1eHui, COOTBETCTBYIOUINX TPATUILIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBA, paclIMpPeHNEe KUZHEHHOT'O ONBITA U OMbITA JAECATEIHLHOCTH B
MpoLecce peaqu3alui OCHOBHBIX HAMPABIECHUN BOCIIMUTATEIbHON e TEIbHOCTH, B TOM YUCJE B YACTH:

1) rpa:KIaHCKOro BOCTIUTAHMS:

c(OpMUPOBAHHOCTD IPAKIAHCKOMN MO3UIIMH 00YYaIOIIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTI'O 4JIeHA POCCUICKOro 00IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEH, yBaKEHUE 3aKOHA U MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESATENILHOCTH MPH CO3JaHUU Y4E€OHBIX NMPOEKTOB, PEIICHWH YYEOHBIX U MO3HABATENbHBIX 3ajady,
BBITMIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD OMPEENATh COOCTBEHHYIO MO3UIIMIO IO OTHOUICHHUIO K SBJICHUSM COBPEMEHHON MU3HU U OOBSACHSATH €€;

YMEHHE YUYUTHIBATH B CBOUX JICUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS JIFOICH C pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMH
HEHHOCTSIMHU U COLIMAIbHBIM MOJIO)KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIECCE COBMECTHOTO BBHINOJHEHHUS Y4YEOHBIX, MO3HABATENbHBIX M HCCIEIOBATEIBCKUX 3a1ad,
YBaXXUTEJIILHOTO OTHOIICHHUS] K MHEHUIO OMIMOHEHTOB IPU 00CYXACHUH CTIOPHBIX BOIMPOCOB OMOJIOTMYECKOT0 COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHON ¥ BOJOHTEPCKOM AESITENBHOCTH;



2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUUCKOMN IPaKIaHCKON HICHTUIHOCTH, MATPUOTHU3MA, YBAKCHHSI K CBOEMY HAPOJTy, YyBCTBA OTBETCTBEHHOCTH TEPE]]
Ponunoii, ropnoctu 3a cBoil kpail, cBO10 PoinHy, CBOII SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOIO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUI0O W TaMITHUKAM TMPUPOJBI, JOCTIKEHHSIM Poccuum B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OIIEHMBATH BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHWE U PA3BUTHE OMOJIOTMU, TOHUMAHUS 3HAYCHUS OMOJIOTMHU B MO3HAHUU
3aKOHOB MIPHUPO/BI, B )KM3HU YEJIOBEKa U COBPEMEHHOT'O OOIIECTRA;

uaenHas yoexx1EHHOCTh, TOTOBHOCTH K CIY>KEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €r0 CYAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEN pOCCUICKOTO HAPOIa;

c(hOopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTD OIICHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JTUYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO OyAYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTEIISIM, CO3JAaHUI0 CEMbUM HA OCHOBE OCO3HAHHOI'O NPUHATHS LIEHHOCTEW CEMEHHOU XU3HU B
COOTBETCTBUU C TpAAUIUIMH HapoaoB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIOPTa, TPYyHAa, OOIIECTBEHHBIX
OTHOILICHUI;

MMOHUMAaHHE YMOILIMOHATIEHOTO BO3ICHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE MPOSIBIIATh KAYECTBA TBOPUYECKOM JTMUHOCTH;

5) pusuyeckoro BocnuTaHUsA, POPMHUPOBAHMS KYJIbTYPbI 310POBbSI M SMOLNOHAJBLHOI0 0JIarONOJyYHs:

MOHUMAaHUE W peann3aius 3J0pOBOro U 0e30macHOro odpasa >KM3HU (30pOBOE MUTAHUE, COOJIIO/ICHNE TUTHEHUYECKUX TPAaBHII U HOPM,
cOQTaHCUPOBAHHBIN PEKUM 3aHATUM U OTJIbIXA, PETYISIpHAs (PU3HUECKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICH UsI
K COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHUE [EHHOCTHU MPABUJ MHIUBUIYAJIBLHOTO M KOJUIEKTUBHOTO 0€30MacHOT0 MOBE/ICHUSI B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HU
JIIOJIEH;

OCO3HAHUE TOCJIECICTBUN U HEMIPUATUS BPEIHBIX MPUBBIUCK (YIIOTPEOICHHS aJIKOTOJIs, HAPKOTHUKOB, KypEeHHUs]);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEpPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOU ACSITEIILHOCTH TEXHOJOTHYECKOW M COIMAbHON HANPABICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBAThH U
CaMOCTOSITEIHHO BBITMIOJHATH TAKYIO JEATEIbHOCTD;



MHTEpPEC K pa3iuuHbIiM cdepam npodhecCHOHAIbHON JesTENbHOCTH, YMEHUE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccuu u
pea30BBIBATh COOCTBEHHBIC KU3HECHHBIC TUIAHBI,

TOTOBHOCTb U CITOCOOHOCTH K 00Opa30BaHUIO M CAaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTUY€CKOT0 BOCTIMTAHMS:

HKOJIOTHUECKH 11eTIeCO00pa3HOe OTHOILIIEHUE K TPUPO/IE KaK UICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIMIEHUE YPOBHS AKOJIOTHUECKON KYIbTYPBI: MPUOOPETCHHUE ONBITA TJIAHUPOBAHUS MOCTYIIKOB U OIICHKH UX BO3MOJKHBIX IMOCIICICTBUN
JUTSL OKpY>KaloIen cpeibl;

OCO3HAHHE INI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeEM U yTeH UX peLICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh IMpUOOpeTacMble MpPU H3YYEHUU OWOJNOTHHM 3HAHUS W YMEHHUS TMPU PEHICHUH NPOOJIeM, CBSI3aHHBIX C
paIMoOHaTBFHBIM MIPUPOIOTIONH30BAHUEM (COOIIIOICHHUE TTPABIII TOBEICHUS B IIPUPO/IE, HAPABIEHHBIX HA COXpaHEHHE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BHUJOB, YKOCUCTEM, OHOC(EPHI);

aKTUBHOE HEIPUSATUE NEHUCTBUM, MPUHOCAIIUX BPEA OKPYXKAIOUIEH MPUPOAHON cpejie, YMEHHE NPOTHO3HPOBATH HEOIAronpuUsTHHIE
AKOJIOTHYECKHE ITOCIICICTBHS MPEANPUHUMACMBIX IEHCTBUN U TIPEIOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO JKOJOTUYECKOTO MBIIIIECHUS, SKOJOTHYECKOW KYJIbTYphI, OIMbITa ACSTEIBHOCTH HSKOJOTMYECKOW HANpaBICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCS UMHU B IMO3HABATEIHLHOW, KOMMYHUKATHBHOW M COITMAIIBHON IMPAKTHUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHUYCCKOM
JeSITEIIbHOCTH SKOJIOTUYECKOIM HApaBIeHHOCTH,

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

chOpMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHON TMPaKTHKH,
OCHOBAaHHOTO Ha JIMajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOUM U YUTATEIbCKOW KYJIBTYPhI KaK CPE/ICTBA B3AaMMOJICHCTBUS MEXY JIFOABMH M IO3HAHUS MUPA;

MOHWMaHWe crenu(PrKd OMOJOTUU KaK HAayKH, OCO3HAHUS €€ poyi B (JOPMUPOBAHHMH PAIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3IaHUH
I[EJIOCTHOTO TPEJICTaBICHHS 00 OKPYKAIOIIeM MHUPE KaK O IUHCTBE IPUPO/IbI, UEJIOBEKa M OOIIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U PEIICHUH TPOOJIeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHU ISl COBPEMEHHOW IMBIIIM3AIMHI: 00eCIieueHrsI HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3aHHE
MIEPCIICKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX pelIaTh PECypCHBbIC MPOOJIEMBI Pa3BUTHS YEJIOBEUECTBA, TOUCKA IMYyTEH BBIXOJA M3 TII00ATBHBIX
HKOJIOTHYECKHX MPOoOIeM M OOecreueHus Mepexofa K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATLHOMY HCIOJIB30BAHUIO TPUPOJIHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTD B MOJIYICHUH OMOJIOTUYECKUX 3HAHUH B IEJISIX MOBBITIICHHSI 00IIEH KYIbTYPhI, €CTECTBEHHO-HAYIHON IPAMOTHOCTH, KaK
COCTaBHOM 4acTH (DYHKIIMOHATBHOW TPAMOTHOCTH O0YyJaroIuXcs, OPMHPYEMOU MPU U3YICHUH OUOJIOTHH;

MOHMMAaHKE CYIIHOCTH METOJIOB TIO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONBH30BAThH MOTyYaeMble 3HAHUS JIJIS
aHayM3a U 00BSCHEHUS SBJICHUI OKPYIKAOIIET0 MUPA U IPOUCXOSAIINX B HEM U3MCHEHHH, YMEHHE JIeIaTh 000CHOBAaHHBIC 3aKJIFOUYCHHS HA OCHOBE
HAy4YHBIX (DaKTOB U UMEIOIINXCS TAHHBIX C IEIbI0 TIOIYUYEHHUs JOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTh CaMOCTOSATEIBHO UCIOIb30BATh OMOJIOIMUECKUE 3HAHU JUIsl pellieHus MPOOJIeM B peaslbHbIX JKU3HEHHBIX CUTYalLlUsX;

OCO3HAaHME IEHHOCTH HAyYHOU JEeSATENBHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIIbHOCTh MHIMBUIyaJIbHO
U B IpYyIIIE;

TOTOBHOCTh M CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHNIO, K AaKTUBHOMY IOJIyUYE€HUIO HOBBIX 3HAHUM 1O OMOJIOTHH B
COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTSMH.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3yibTaTbl OCBOEHHS yuyeOHOro mpeamera «buosiorus» BKIIOYAIOT: 3HAYUMBbIE 17 (DOPMHUPOBAHUS MHPOBO33PEHUS
00y4aromuxcsi MEXAUCUUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIleHayyHble MOHATHS, OTpPaXKarollyMe LEJOCTHOCTh HAyYHOM KapTUHBI MHUpa H
crnenupuKy METOJO0B MO3HAHMS, MCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, SHEPIHs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHBIH (akxT,
NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAOJNIOJIEHHE, W3MEPEHHE, SKCIEPUMEHT U JAPYTHUE); YHUBEpPCAIbHbIC
ydeOHble 1eCTBUS (MI03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), 0OecrneunBaronye GopMupoBaHie GyHKIMOHATBHON I'PaMOTHOCTH U
COLMAJIbHOM KOMITETEHIIMH O0YYaroIuXcsl; CIIOCOOHOCTh 00YUYaIOUINXCsl UCIOIb30BaTh OCBOCHHbIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHMS U YHUBEPCAJIbHbIE YUeOHbIE IeUCTBHS B TIO3HABATEIbHON U COLIMAJIbHOM MPAKTHUKE.

B pesynbpraTte n3ydeHus OMOJIOTHUM HA YpPOBHE CpeHEro obuiero oOpa3oBaHus y oOydaromerocs 0yayT copMUpOBaHbI MTO3HABATEIbHbIE
YHUBEpCaJIbHbIE Y4eOHbIE IeUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIEC yUeOHbIE AEUCTBUS, PETYISITUBHBIE YHUBEPCAIbHbIEC yUeOHbIE AEHCTBYS,
COBMECTHas JIeSITEIbHOCTb.

MeTtanpeaMeTHble pe3ybTaThl OCBOEHUS TPOTrPAMMBI CPETHErO 0011ero 00pa30BaHUs JOJIKHBI OTPAKATh:

OBiageHne yHUBepPCAJbHBIMH Y4eOHBIMH N03HABATEIbHBIMU /1€liCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE T1eHCTBHA:

CaMOCTOATEIBHO (OPMYIUPOBATH U AKTyaJIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPHUEMBI JOTMYECKOTO MBILUICHMS (aHajdu3a, CUHTE3a, CPaBHEHUS, KilacCUpUKaLUU, 000OIIEeHHUS),
pacKpbIBaTh CMBICI OMOJIOTUYECKUX MOHATUH (BBIIACIATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABINBATH CBSI3U C IPYTMMHU MOHATUSMN);

OTIpeAeIIATh LIeJIU e TENbHOCTH, 33/1aBasi HapaMeTPbl U KPUTEPUN UX TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C TOCTABJIIEHHBIMU
LEJSIMU;

MCIOJIb30BAaTh OMOJIOTMUECKHE MOHATHUS AJ11 00bICHEHUS (DAKTOB U SABJICHUN XKUBOI MPUPOJIBI;

CTPOUThH JIOTUYECKUE PACCYKIEHUSA (MHAYKTUBHbBIE, NEJyKTHUBHBIE, IO AHAJOIMM), BBISBIATh 3aKOHOMEPHOCTHM W NPOTHUBOPEUYHUS B
paccMaTpUBaeMbIX SIBICHUSX, (POPMYIHPOBATH BBIBOJIbI U 3aKIIOYCHUS;

MPUMEHSTh CXeMHO-MOJIENIbHBIE CPEICTBA [Tl IPECTABICHHS CYIIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX,
a TaKKe MPOTUBOPEUHI Pa3HOTO POJIA, BHISABICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs IPOOIEMBI C YIETOM aHaIM3a MMEIOIIMXCS MaTepUaIbHBIX U HEMaTepPUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JACSATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIbTATOB LIESM, OLIEHUBATH PUCKU MOCIEICTBUMN AESITEIbHOCTH;

KOOPAMHUPOBATH U BBITIOIHATH paObOTy B YCIOBHSIX PEaTbHOTO, BAPTYaIHbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;



pa3BHUBaTh KPEAaTUBHOE MBIIILJIEHUE TPU PEIICHNUHN KU3HEHHBIX MPOOIeM.

2) 6a30BbIe UCCIe0BATEIbCKAE TelCTBHS:

BIIAJIETh HABbIKAMHU Y4e€OHO-HUCCIEIOBATEIBCKON M TMPOEKTHOW JEsITeIbHOCTH, HABbIKAMU pa3pelieHuss MNpodsieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITETbHOMY MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1ay, IPUMEHEHHUIO Pa3IMYHbIX METOOB MO3HAHNUS,

WCIIOJIb30BaTh Pa3JIMYHBIC BUBI JEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETalud, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B
Y4EOHBIX CUTYyAIUSAX, B TOM YHCIIE IPU CO3JaHUU YUEOHBIX M COLIUATIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBILUICHHUS, BIIaJIETh HAYYHON TEPMUHOJIOTUEN, KITFOUEBBIMU MOHATUSIMH U METO/IaMH;

CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00PA30BaTEILHOM IEITEIIbHOCTU U KU3HEHHBIX CUTYaIUSX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3a/layy, BBIABUTATh THIOTE3Yy €€ PEIICHMs, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOUX YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIC B XOJ€ PEIICHUS 3a]a4H Pe3yJIbTaThl, KPUTUYECKH OLICHUBATH UX JOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHE
B HOBBIX yCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH II€JICHANPABIICHHBIH MOUCK MTEPEHOCa CPEJICTB U CIIOCOOOB IEUCTBUS B MPOPECCUOHATLHYIO CPEY;

YMETb MePEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIACTH KU3HEACATEIHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE MJICH, MIPEJIaraTb OpUTHHAIbHBIC TTOAXOAbl U PEIICHHS, CTABUTh MPOOJIEMBI U 3a/1a4, JOMYCKAIONIUE albTePHATUBHbBIC
pEIICHHUS.

3) padora ¢ unopmanueii:

OpPUEHTUPOBATHCSA B PA3IMUYHBIX UCTOYHUKAX MHPOpPMAIUHU (TEKCTe Y4eOHOTO MOCOOHs, HAyYHO-TIOMYJISIPHON JTUTEepaType, OMOIOTHUECKUX
CIOBapsiX W CHPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHBIX, B HHTepHere), aHanu3upoBaTh WHOOPMAIMIO Pa3IMYHBIX BUAOB U (opm
MpeACTaBICHUS, KPUTUUECKHU OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

dbopmynupoBaTh 3anpoChl U MPUMEHSITh PA3IUYHBIE METOIbLI MPHU MOUCKE W OTOOpe Ouojornyeckoi mHpopManuu, HEOOXOAUMOUM s
BBITIOJTHEHUS yUEOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HCMIOIB30BaHUs HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO
WCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIHHO BHIOMPATh ONTUMANEHYIO (OpPMY TIpeACTaBiIeHUsT Onoaoruueckoil nHpopManuu (cxembl, rpadUuKu, TUarpaMMbl, TaOJIHIIBI,
PUCYHKH U JpYroe);

WCIIO0JIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEACTBA MpH padboTe ¢ Orogornuecko nHPpopManueil: MpUMEeHITh XUMUYecKue, GU3nIecKue 1
MaTEeMaTUYECKUE 3HAKH U CHMBOJIBI, (OPMYIbI, aO0OpeBUaTypy, HOMEHKIATYPY, HCIIOJIB30BaTh U MPeoOpa30BLIBATH 3HAKOBO-CHUMBOJIIMYECKUC
CpEeJICTBA HATJIATHOCTH;

BIIAJICTh HaBBIKAMH PACIIO3HABAHUS U 3alIUTHI HH(OpMarmu, HOOPMAITMOHHON 6€30MMaCHOCTH JIMYHOCTH.



OBjajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU J1€HCTBUSIMU:

1) o0omeHue:

OCYILIECTBIISITh KOMMYHHKAIIMU BO BeeX cepax )KU3HH, aKTUBHO y4aCTBOBATH B THAJIOTE WIIM TUCKYCCHHU TI0 CYHIECTBY 0OCY)KIaeMOi TEMBI
(yMeHHe 3a7aBaTh BOIMPOCHI, BBICKA3BIBATH CYXKICHUS OTHOCHTENLHO BBIMOJHEHHS MpEAIaraeéMoil 3aJavd, YYHUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3UIMI PYTUX YIACTHHUKOB THAOra WIH AUCKYCCUH);

pacrno3HaBaTh HeBepOAIbHBIC CPEICTBA OOLICHUS, IOHUMATh 3HAYEHHE CONUAIBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBCHHUST KOH(DIMKTHBIX
CUTYAIlUii, YMETh CMATYaTh KOH(GIUKTHI U BECTH IIEPETOBOPHI;

BJIAJICTh PA3IMIHBIMHU CIIOCOOAME OOIIICHUSI ¥ B3aUMOICUCTBHSI, TOHMMATh HAMEPESHUS IPYTUX JIFO/ICH, IPOSBIIATH YBAKUTEIBHOE OTHOIICHHE
K co0eceTHUKY U B KOPPEKTHOH hopme GopMyITHpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOIB30BAHHEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh M UCTIOIh30BATh MPEUMYIIECTBA KOMAHTHOM U UHIMBUIYaTbHOM pabOThI IPU PEIICHUH OHOIOTUIECKO# MPobIIeMbl, 000CHOBBIBATH
HEOOXOMMOCTD IIPUMEHCHHUS TPYMIOBBIX (JOPM B3aUMOICHCTBUS MPH PEIICHUN YIeOHOM 3a1a4u;

BBIOUPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUH C YUETOM OOLIMX HHTEPECOB M BO3MOXHOCTEH KaX 0T0 WieHa KOJUICKTUBA;

OPUHAMATH e COBMECTHOM MESTEIbHOCTH, OPTaHU30BBIBATH M KOOPAWHHUPOBATH JCHCTBUS MO €€ JOCTIKEHHIO: COCTABIIAThH IUIAH
NeHCTBHM, PaCTIPEIEIIATh POIIH C YYETOM MHCHHU I YIaCTHUKOB, 00CYKIaTh PE3y/IbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIA/Ia M KAKIOTO YUYaCTHHKA KOMAH/IbI B OOIIHIl pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npe/iarath HOBbIC MPOCKTHI, OIICHUBATh UICH C MO3UIMH HOBU3HbI, OPUTMHAIILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3MTHBHOC CTPATETHUECKOE MOBEACHUE B PA3IMYHBIX CHTYAIMSAX, MPOSBIIATH TBOPYECTBO U BOOOPaXKCHHE, OBITH
UHUIMATHBHBIM.

OBj1ajieHHe YHHBEPCAIbHBIMH PeryJIATHBHBIMH JIeHCTBUSIMH:

1) camoopraHu3zanus:

HCIIOIh30BaTh OMOJOTHYECKUE 3HAHUS JIJTsI BBISIBIICHHUS MPOOJIEM M UX PEIICHUS B XXM3HEHHBIX U YICOHBIX CUTYAIUAX;

BBIOMPATh Ha OCHOBE OMOJIOTHUSCKHUX 3HAHHI I[EJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JCUCTBUSAX U MOCTYIKAX MO OTHOIICHUIO K )KUBON
PUPOJIC, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIIBHO OCYIIECTBISITh MO3HABATEIBHYIO JIESITEILHOCTD, BBISBISITH ITPOOJIEMBbI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a1a4Yl B
00pa30BaTeIbHON JIEATETBHOCTH U KM3HEHHBIX CUTYAIIHAX;

CaMOCTOSITEIIPHO COCTABIISITh IJIAH PEIICHUS MPOOIEMBI C YUETOM HUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHI;

71aBaTh OLEHKY HOBBIM CHUTYaIlUSIM;

PACHIUPATH PAMKH Yy4eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MIPEAOYTCHHIA;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;



CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO INUPOKOM SPYIAUIMM B pPa3HbIX O0JAacTIX 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM
00pa30BaTENbHBIN U KyIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIa/I€Th HABBIKAMU MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHUH, UCIIOJI30BATh NMPUEMBI PedICKCUH JIs1 OLIEHKH CUTYyalllH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX TIPU aHAIHN3E PE3YJIHTAaTOB ACSATEIHLHOCTH;

3) npuHSATHE Ce0s1 M APYTUX:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U ApPTYMEHTHI IPYTUX TIPHU aHAIHN3E PE3YIHTaTOB ACATEIHLHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OUIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHMUMATh MUP C TO3UIIUU JPYTOTO YEIOBEKA.

HPEJMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yabTaThl OCBOCHHS coOJepkaHus ydeOHoro mpeamera «buomorus» Ha yriayOonéHHOM YpOBHE OPHEHTHUPOBAHBI Ha
obecrnieyeHne nMpopuiIbHOr0 00yueHus odydatonuxcs Ouonorun. OHM BKIIOYAIOT: crieruduyeckue isi OMOJIOTUN Hay4YHBIC 3HAHUS, YMEHUS U
CIOCOOBI JIEUCTBUN 1O OCBOCHHUIO, MHTEPIIPETAlMM U TPeoOpa3OBaHUIO 3HAHUM, BUIBI JEATEILHOCTH MO TMOJIYYEHHUIO HOBBIX 3HAHMU M UX
MPUMEHEHHIO B PAa3JIMYHBIX YYEOHBIX, a TAKXKE B PEATHHBIX JKU3HEHHBIX cUTyalusaX. [[peMeTHbIe pe3ynbTaThl MpeCTaBICHBI 10 TOJaM H3yUeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS YueOHOro npenmera «buonorus» B 10 knacce NOMKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAHUN O MECTE W POJU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, B MO3HAHUU 3aKOHOB MPUPOJIBI U PEUICHUU MPOOJIEM PAIIMOHAIIBHOTO IPUPOOTIONB30BaHUS, O BKJIA/I€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX
B pa3BUTHE OMOJIOTHUH;

BJIaJIEHHE CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KOTOpasi BKJIF0OUAET: OCHOBOIOJIArarone OMOI0THYECKIE TEPMUHBI M TOHATUS (KU3Hb, KJIETKa,
Oopranms3M, MeTaboiM3M, TOMEOCTa3, CaMOPETYJAlUsS, CaMOBOCIPOM3BEIIEHUE, HACIEJICTBEHHOCTh, HW3MEHUMBOCTh, POCT U pPa3BHUTHE),
ouonornueckue teopuu (kierounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopusi HacieacTBeHHOCTH T. Moprana),
yuenus (H. Y. BaBunoBa — o 1ieHTpax MHOTOOOpa3us W MPOUCXOKIACHUS KYJIBTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOpa3usi TIOTOMKOB IIEPBOTO
MTOKOJICHUS, PACIICTUICHHSI, YUCTOTHI TaMET, HE3aBUCUMOTO HacaeaoBanus ['. MeHiens, TOMOJIOTHYECKHUX PSOB B HACIEICTBEHHON U3MEHYMBOCTH
H. 1. BaBunosa), npuHLIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHWE OCHOBHBIMU METOJaMU HAaYYHOTO IO3HAHHS, MCIOJIB3YEMbIX B OMOJOTMUYECKUX HMCCIICIOBAHMIX JKUBBIX OOBEKTOB (OMHCAHUE,
u3MepeHue, HaboIeHue, SKCTIEPUMEHT);

YMEHHUE BBIJICTSATH CYIIIECTBEHHBIC MPU3HAKK: BUPYCOB, KJIECTOK MMPOKAPUOT U IYKAPHUOT, OJHOKIETOUHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B
TOM 4Hclie 0aKTepuil, TpuOOB, paCTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHHSI OPTaHOB M CUCTEM OPT'aHOB PACTEHUH, )KUBOTHBIX, YETIOBEKA, ITPOIIECCOB



KU3HEIEATEIbHOCTH, IPOTEKAIOLIMX B OpPraHM3Max pAacTEeHUil, >KUBOTHBIX M YEJIOBEKa, OWOJOTMYECKHX IPOLECCOB: OOMEHa BEILECTB
(MeTabonm3M), TpeBpalleHus] SHEPTUH, OPOXKEHHUsA, aBTOTPOGHOTO U TreTepoTPO(PHOTrO THUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MHUTO3a,
Meiio3a, raMeToresesa, 3MOpHOTreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS, PA3MHOXKEHUS, HHANBUIYAJIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aMMO/JICHCTBUS F€HOB, FETEPO3UCA, HCKYCCTBEHHOI0 0TOOPA;

YMEHHUE yCTaHaBJIMBATh B3aMMOCBS3HM MEXAY OPraHOMIaMU KJIETKU U UX QYHKIMSIMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHeH M X (QYHKIHUSIMHU,
MEX1y OpraHamMH U CHUCTEMaMHU OPraHOB Y PAaCTEHUM, )KMBOTHBIX U YEJIOBEKA U UX (PYHKIMSAMHU, MEKIY CUCTEMAaMHU OPTaHOB M UX (YyHKIUSAMHU,
MEXJly dTanamMu OOMEHa BEIECTB, 3TalaMH KJIETOYHOIO LUKJIAa U KU3HEHHBIX LUKIOB OPraHU3MOB, 3TalaMd 3MOPHOHAIBHOTO pa3BUTHA,
TE€HOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (PaKTOpaMu Cpesibl OOUTaHUS;

YMEHUE BBISBIISATh OTIIMUUTENbHBIE IPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE PACTEHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHThl, OHMOJOTHYECKYI0 TEPMHUHOJOTHMIO M CHUMBOJHUKY Ul JOKa3aTelIbCTBa POJCTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OMOJIOrHYeCcKre 3a/1a4M, BBISBISATh NPUUMHHO-CIIEICTBEHHBIC CBA3H MEXY HCCIe1yeMbIMU OMOJIOIHUYECKUMH MPOLECCaMU
U SIBJICHUSIMU, JI€JIaTh BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH IOJIYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBITIOJIHATH JIA0OpaTOPHbIE U ITPaKTHYECKUe paboThl, COOII0IATh ITPaBHiIa IIPHU paboTe ¢ yueOHBIM U TAOOPATOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPITh HUX AHKCHEPUMEHTAIBHBIMU CPEICTBAMH, (QOpPMYNHpYs I€Nib HCCIEIOBaHUs, aHAIU3UPOBATH
MOJTyYEHHBIE Pe3yJIbTAThI U JI€JaTh BHIBOJIBI;

YMEHHUE Yy4acTBOBATh B yueOHO-UCCIIEA0BATEIBCKON paboTe N0 OMOIOTUH, SKOJIOTUU U MEAUIIMHE, TPOBOAMMON Ha 0a3e HIKOJIbHBIX HAYUHbIX
00I11eCTB, U MyOJIMYHO MPEACTABIATH MTOJIyY€HHBIE PE3YIbTAThl HA YYEHUUECKUX KOH(EepeHIIHIX;

YMEHHUE OLIEHUBATh ITUYECKHE ACTIEKThl COBPEMEHHBIX HCCIEAOBAHUM B 00JaCTH OMONOTMU U MEIUUMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE
OIJIOIOTBOPEHNE, HAIPABIIEHHOE U3MEHEHUE TEHOMA U CO3/1aHNE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATH OCO3HAHHBIN BBIOOP OyyIiel npodeccuoHaIbHOM JeATeTbHOCTH B 00J1acTh OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIBCKOI0 XO35CTBA, MUIIIEBON MPOMBIIUIEHHOCTH, YIIyOIATh MO3HABATENIbHBIN HHTEPEC, HAIIPAaBIEHHBIH Ha OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIECH Mpodeccruu U MPOAOIHKEHHE OMOJOTMYECKOTro OOpa30BaHMsI B OpPraHM3alMsaX CpelHEro NpodecCHOHAJIBHOIO M BBICHIETO
oOpa3zoBaHusI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS YueOHOro npenmera «buonorus» B 11 knacce NOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTE M POJU OMOJIOTMU B CHCTEME €CTECTBEHHBIX HAayK, B ()OPMHPOBAHMU COBPEMEHHOHW €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, B TIO3HAHUHM 3aKOHOB MPHUPOJBI M PEIICHUU 3KOJOTUYECKUX MPOOJIEM YEeIOBEUYECTBA, a TaKXKE B PEIICHHWH BOMPOCOB
paMOHAIBHOTO MPUPOJIOONIE30BAaHUs, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K IPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIA/Ie POCCUNCKUX H
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH;

YMEHHUE BJIAJETh CHUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONPEJEIICHHS M MOHHUMAHUE CYIIHOCTH OCHOBOIOJATrarOIIMX
OMOJOrMYEeCKUX TEPMUHOB U MOHATHH (BUI, SKOCUCTeMa, brocdepa), brojaorunueckue Teopuu (3BoaronnonHas teopus Y. JlapBuHa, cuHTEeTHYECKas
Teopus 3Bomonmn), yaerus (A. H. CeBepuoBa — o myTsax u HanpaBieHusX sBoitonuu, B.M. Bepaanackoro — o 6uocgepe), 3aK0HbI (TeHETUYECKOTO



paBHoBecus JIx. Xapau u B. Baitabepra, 3apoapieBoro cxojctsa K. M. bapa), npaBuna (Muanmyma FO. JInbuxa, 9KOJI0THYECKON MUPAMMUJIBI
sHepruu), runotessl (runoreza «vmupa PHK» V. I'unbepra);

yMEHHE BJaJIeTh OCHOBHBIMH METOJaMHM HAyYHOTO TMO3HAHUS, WCIOJIb3YEeMbIMU B OMOJOTUYECKUX HCCIIEIOBAHUAX YKUBBIX OOBEKTOB U
AKOCUCTEM (OMHUCaHUE, U3MEpPEHUE, HAOMI0eHUE, IKCTIEPUMEHT), CIIOCOOaMU BBISIBIICHUS M OLICHKH aHTPOTIOTEHHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNATH CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OHMOTEOIEHO30B, SKOCHUCTEM M OHocdepbl, CTAOWIM3HPYIONIETO, IBHXKYILIETO U
Pa3phIBAIOIIETO €CTECTBEHHOIO0 OTOOpa, ajuIoNaTpUYECKOr0 W CHUMIIATPUYECKOrO BUA000pa30BaHMs, BIUSHUS JBIXKYIIUX CHJI 3BOJIIOLMUA Ha
reHo(oH ] MOMYJISIUHU, MPUCTOCOOIEHHOCTH OpraHU3MOB K cpeie 0OMTaHus, YepeloBaHus HalpaBlICHUN 3BOJIONNU, KPYTOBOPOTA BEIIECTB U
MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE yCTaHABIMBATh B3aWMOCBS3M MEXKIY MPOLECCAMH 3BOJIIOIUH, IBW)XYIIMMH CHJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMU Pa3INYHbIX
HKOCUCTEM M MPUCTOCOOICHUSIMHU K HUIM OPTaHU3MOB;

YMEHHUE BBIABIISITH OTIUYUTEIBHBIC MPU3HAKH KUBBIX CUCTEM, TPUCTIOCOOJIEHHOCTH BUIOB K Cpejie OOMTaHUs, a0MOTUYECKUX U OMOTUYECKUX
KOMITOHEHTOB SKOCHCTEM, B3aUMOCBS3€ OPraHU3MOB B COOOIIIECTBAX, AHTPOIIOTEHHBIX M3MEHEHUN B YKOCUCTEMaX CBOEH MECTHOCTH;

YMEHUE HCIOJIB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOTUYECKYI0 TEPMHHOJIOTHMIO W CHMBOJIMKY [JIsl JOKa3aTelbCTBa POJICTBA
OpPraHU3MOB PA3HBIX CHUCTEMATHYECKUX TPYII, B3aUMOCBSI3U OPraHW3MOB M Cpejbl OOMTAHMSI, €IUHCTBA YEIOBEUYECKUX pac, HEOOXOIUMOCTH
COXpaHEHUsI MHOT00Opa3us BUIOB U HKOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOJIBI U YEIIOBEUECTRA;

yMEHHE peliaTh OMOJIOTHYeCKHEe 3a]]a4H, BBISIBIISITH TPHUUMHHO-CIICICTBEHHBIE CBA3U MEXIY HCCIIETyeMbIMUA OUOJIOTHYECKIUMH MTPOLiecCaMu
U SIBIICHUSIMU, JICJIaTh BHIBOJBI M TTPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHSATH JJA00PATOPHBIE U MTPAKTUYECKUE PAOOTHI, COOITIOAATH IPABIIIA IPU pabOTe C yueOHBIM U JTa00PaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATH UX HKCICPUMEHTAIBHBIMH CpEACTBAMU, (GOPMYIUPYs 1edb HCCIEIOBAaHMS, aHATU3HPOBATH
MIOJIyYEHHBIE PE3YJIbTAThI U JENaTh BHIBObL;

YMEHHE y4acTBOBATh B yUeOHO-UCCIIEA0BATEIBCKOM paboTe M0 OMOIOTHH, SKOJIOTUU U MEAUIIMHE, TPOBOIUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX
OOIIEeCTB, U MyOJIUYHO MPEACTABIATD MMOJIYYCHHBIC PE3YIbTAaThl HA YUCHUUYECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLICHUBATh TUIOTE3bl M TEOPUH O TIPOUCXOXKICHUH KU3HH, YeJIOBEKa U YEJIOBEYECKUX pac, O MPUUNHAX, TTOCIEICTBHUIX U CIIOCco0ax
MPEAOTBPAICHHS TII00AIBHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied nNpodEecCHOHANBHOW MESITENIBbHOCTH B 00JacTH OMOJIOTHH, HKOJOTHUH,
MPUPOIOIIONIB30BAHMS, METUITUHBI, OMOTEXHOIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO035HUCTBA, MUIEBON MPOMBIIUICHHOCTH, YTITyOJIsSTh
MMO3HABATEIBHBIN HHTEPEC, HAIPABICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MpodecCcuu U MPOAOTIKEHNE OMOJIOTHIECKOTO 00pa30BaHUS
B OpraHU3alUAX CPETHEr0 MPO(HEeCCHOHAIBHOTO U BHICIIIET0 00pa30BaHMUS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC

Ne KoumnuecTBo yacoB DJIeKTPOHHBbIE

E/ HanMeHoBaHHe pa3aeJoB M TeM MPOrpaMMbI Beero  Komrpomsmeie  Hpaxriueckue f;ggﬁlj;ﬂwm

padoThI padoThI pecypebr
1 Bronorus kak Hayka
2 JKuBbIE CHCTEMBI U HX M3Yy4EHHE
3 Buonorus KieTku 2 0.5
4 XuMHYECKast OpraHU3aLHs KIETKH 10 1
S Crpoenue U QyHKIUH KIETKH 2
6 OOGMEH BEIIECTB U NPEBPAICHUE SHEPTHU B KIIETKE
7 Hacnencreennas uadopManys u peanusanus eé B 9 05
KIIETKE
8 Ku3HEeHHBIH UK KJIETKA 6 1
9 Crpoenre n GyHKIIMH OPTaHU3MOB 17 1.5
10 PasmHOXeHUE U Pa3BUTHE OPraHU3MOB 8 1.5
11  [eneruka — Hayka o HACENCTBEHHOCTH U 9 05
M3MEHYUBOCTH OPraHM3MOB

12 3akOHOMEPHOCTH HACIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH M3MEHYHBOCTH 6 1
14 Teneruxa yenoseka 3 0.5
15 Cenekius oprannszmoB 4 1
16 BuOTEeXHOIOrMs M CHHTETHYECKAs OUOJIOTHS 4
17 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO HACOB I1O I[TPOTPAMME 102 0 13




11 KJTACC

KosauvecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposbie)
Ne i/l Konrpoasubie IIpakruyeckue
NMporpaMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3apoxaeHUE U Pa3BUTHUE IBOIIOIUMOHHBIX 4
npeACTaBICHUN B OMOJIOTUHU
Muxkpo3Botonus u e€ pe3yabTaThl 14 2
MaxkposBomtonus U €€ pe3ysIbTaThbl 6
[TpoucxoxkaeHne u pa3BUTHE KU3HHU Ha
4 P P 15 15
3emuie
5 [IpoucxoxaeHue 4eIoBeKa — AHTPOIIOT€HES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIEHHUIX
6 OpPraHHW3MOB U HAJOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyXarouien cpeaon
Opranusmesl u cpesia oOuTaHus 1.5
DKOJIOTHS BUJOB U TIOMYJISIIHMA 0.5
DKOoJ0Tusl COOOIIECTB. DKOJIOTUYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmodbanpHas sxocucTemMa
11 YenoBek 1 OKpyxkaromias cpeia
12 PesepBHOE Bpems
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauvecTBO 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoibubie IIpakTHyeckue
n/n Bcero H3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh 1
COBPEMEHHOT0 0011IeCTBa
2 JKuBble cucTeMbl 1 UX CBOMCTBA 1
3 YpoBHEBasi OpraHu3aius >KMBbIX CUCTEM 1
4 HcTtopust OTKPHITUS U U3YUYEHUS KIICTKH. 1
Kiterounas teopust
MeToapl MOJIEKYISIPHOM U KJIETOYHOU
ouonoruu. [Ipaktuueckas pabora «3yuenue
5 METOA0B KIE€TOYHOM OMOJIOTHH 1 05
(xpomarorpadus, 31eKTpodopes, '
muddepeHimanbHoe HeHTPUPyrupoBaHue,
[TLP)»
6 XUMHYECKHIA COCTAB KIIETKH 1
7 MuHepanbHbIE BELIECTBA KIETKU, UX 1
Ouosoruveckas pob
OpraHuyeckue BeIecTBa KIeTKH — OeIKH.
8 JlaGopartopHas pabora «O0Hapy)KeHHe OETKOB ¢ 1 0.5
TTOMOIIBI0 KAUECTBEHHBIX PEAKIINii»
9 CaoiicTBa, knaccuukaiys U QyHKIHHA OSIKOB 1
10 Opranuyeckue BellecTBa KIETKU — YTIEBOJIbI 1
11 OpraHuyecKue BEIECTBA KIETKH — JIAIHIbI 1
12 Hyxnennossie kucnotsl. JJHK u PHK. 1 05

JlabopaTtopnas pabota «ccrnenoBanue




HYKJICMHOBBIX KUCJIOT, BBIACJICHHBIX U3 KJIICTOK
PAa3INYHBIX OPTaHU3MOBY

Crpoenue u pynkmuu ATO. Jlpyrue

13
Hykineosuarpupocdatsl (HTD)
14 Cexsenupoanue [JHK. Metoibl rTeHOMUKH,
TPAHCKPUIITOMHKH, IPOTCOMUKH
15 MeToabl CTPYKTYpHOM OHONIOTHH
16 Tune! knetok. IIpokapuornueckas Kierka
CTtpoeHue SyKapuOTHYECKOM KIICTKH.
17 [MpakTryeckas pabora «V3ydeHue CBONCTB 0.5
KJIETOUYHON MeMOpaHbD»
18 [ToBepXHOCTHBIN anmapar KJIETKU
OnnomeMOpaHHBIE OPTAaHOUIBI KJIETKH.
19 [TpakTrueckas padora «M3y4ueHnue ABHKESHUS 0.5
IIUTOILIa3Mbl B PACTUTEIBHBIX KJICTKAX)
[TosryaBTOHOMHBIE OpTaHOUIBI KICTKH:
20 MUTOXOHPUH, IIacTu bl JlabopatopHas 05
pabota «VccnepoBanue mia3Monu3a u
JIETIIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX)
21 HemeMOpaHHbIE OpPraHOMIbI KIETKH
22 Crpoenue u QyHKIUH sAapa
CpaBHHTEIbHAS XapaKTEPUCTHUKA KIETOK
23 sykapuor. JlaGoparopHas pabora «/3yueHue 0.5
CTPOEHUS KJIETOK Pa3InYHBIX OPTaHU3MOBY
AcCUMUIIAIUS U TUCCUMMIISAIINAS — JIBS
CTOpOHBI MeTabonu3Ma. Turmbl 0OMeHa BEIIEeCTB.
24 JTaGoparopuas pabora «3yuenue
KaTaTUTUICCKON aKTUBHOCTH ()EPMEHTOB (Ha
MpUMEpe aMUIa3bl WIIA KaTanasbl)»
@epMeHTaTUBHBIN XapaKTep peaKLnui
25 KJIETOYHOTO MeTabonu3Mma. JlaboparopHas 0.5

pabota «/3yueHue GpepMeHTaTUBHOTO




PacCiICIICHUS IMICPOKCHUIAa BOAOPO/Ia B
PACTUTCIIBHBIX 1 ) KUBOTHBIX KJICTKAX»

26 benku-akTUBaTOPHI U OEIKU-UHTUOUTOPHI

27 ABTOTPOQHBIN THII 0OMEHA BEIECTB

28 dorocunTes
Xemocunres. Jlaboparopnas padota

29 «CpaBHeHHe MpoLEecCoB (POTOCHHTESA U 0.5
XEMOCHUHTE3a»
AmnaspobHbIe Opranu3Mbl. Bujibl OpoxeHusl.

30 Jlabopartopnast pabota «CpaBHEHHUE MPOIIECCOB
OpO’KCHHUSI U JTBIXaAHUSD)
AdpoOHBIE OpTraHU3MBI. DTalbl

31 HHEPTETUYECKOr0 OOMEeHa. DHEPrus
MEMOpPaHHOIO IpagueHTa NpoToHOoB. CHUHTE3
AT®: Pabora nporonHoit AT®D-cuHTa3bl
O060011eHne 1 cucTeMaTU3alys 3HaHUH 10 TeMe

32 "OOMEeH BEIIECTB U MPEBpaIlleHue YHEPTHH B
knetke" / KontponbHas pabora o teme "OO6MeH
BEILIECTB M MPEBPAILCHNUE SJHEPTUU B KJIeTKe"

33 Peaxiuy MaTpUYHOrO CHHTE3A

34 Tpauckpuriums — MaTpuuHblii cuaTre3 PHK

35 Tpancnsanys 1 €€ dTamnsl

36 Koauposanue amunokucior. Ponb pubocom B
onocuHTe3e Oenka

37 Opranuzanusi reHoMa y IpOKapuoT U 3yKapHoT

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUHU TEHOB
Y 9YKapHuoT
Bupycsl — HekieTouHble (JOPMBI KUZHH U

39 obnuratHble mapasuTel. [IpakTudeckas padora 0.5

«Co3znanue Mo BUPYyCay




BI/IPYCHI)IC 3a00JICBaHUS YCJIOBCKA, )KUBOTHBIX,

40 .
pacTeHHM

41 HaHoTexHOMIOTHY B OMOJIOTHH Y MEITUITTHE

42 JKY3HEHHBIN IUKIT KIETKU

43 Matpuunsiii cunres JJHK

44 Xpomocowmsl. JlabopatopHas padota «3yuenue 05
XpOMOCOM Ha TOTOBBIX MHUKPOIIPENapaTax '

45 JleneHne KIETKH — MUTO3
Tumne! ketok. KapnokuHes v MUTOKHHE3.

Perynsiiust )KU3HEHHOTO IIUKIIA KIETOK.

46 JlaGoparopuas pabora «Habmonenne MuTo3a B 0.5
KJIETKaX KOHYHMKA KOpPEITKa JyKa (Ha TOTOBBIX
MUKPOITPETapaTax)»

O060011eHre U cucTeMaTU3alus 3HAaHUM 110
temaM "HacnencrBenHas nHGOpMaIus 1

47 peanusanys ee B kiuetke", "YKu3HEeHHBIN UK
knetku" / KontposbHas pabota o teme
"Peakiiuu MaTpu4HOTO CUHTE3A"

48 OpraiusM Kak eJHHOE IIEI0€E

49 Tkanu pacrenuii. Jlaboparopnast paborta 05
«M3yueHune TkaHel pacTCHUI»

50 Tkanu )XKHUBOTHBIX U YenoBeka. JlabopatopHas 05
pabota «/3yueHne TKaHel KUBOTHBIX» '
Opransl. Cuctemsl opradoB. JlabopartopHast

o1 pabora «3yueHue OpraHoB [BETKOBOTO 0.5
pacTeHus

52 Ornopa Tejia OpraHu3MoB

53 JIBUKEHUE OPTaHU3MOB

o4 [utanue OpraHM3MOB

55 [TuTanre MO3BOHOYHBIX YKMBOTHBIX.

HI/IH_IeBapI/ITeJIBHaH CHCTCMa YCJIIOBCKA




56 JIbIXaHHEe OPraHu3MOB 1

57 JIbIXaHU€E TI03BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1

58 TpaHCIIOPT BEMIECTB y OPraHU3MOB 1

59 KpoBeHOCHas CHCTEMa TTO3BOHOYHBIX KMBOTHBIX 1
Y YesloBeKa

60 Brlienenue y opranu3MoB 1

61 3ammTa y OpraHu3MoB 1

62 MMMyHHas cucTeMa 4eloBeKa 1

63 Pa3ipaxuMOCTh U PETYIAIHS Y OPraHU3MOB 1

64 ['yMopaibHas peryisiuus U SHIOKPHHHAs 1
CHCTEMA )KUBOTHBIX U YeJIOBEKA

65 ®opMBI Pa3sMHOXKEHHS OPTaHU3MOB 1

66 [To0BOE Pa3sMHOKEHUE 1

67 Meiio3 1
['amerorene3. OOpa3zoBaHue U pa3BUTHE

63 MOJIOBBIX KJeTOK. JJabopaTopHas paboTa 1 05
«/3ydeHue CTpOEeHHs TIOJOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIPENapaTax»

69 VHauBHAyalbHOE Pa3BUTHE OPraHU3MOB — 1
OHTOI€HE3

70 3akiiaKa OpraHoB U TKaHEeW U3 3apOJIBIIIEBBIX 1
JIUCTKOB
Poct u pa3zsutue xuBoTHBIX. JlJabopaTtopHas

71 paboTta «BbIsSBIEHHE IPU3HAKOB CXO/ICTBA 1 0.5
3apO/IBIIIEN TT03BOHOYHBIX JKUBOTHBIX)
PazmHOXeHuME U pa3BUTHE PACTEHUM.

72 JlabopaTtopnas padota «CTpoeHHE OpraHOB 1 0.5
Pa3MHOKEHHUS BBICIIMX PACTEHHI»

73 O60011eHne U cucTeMaTU3alus 3HaHUH 10 Teme 1

"Crpoenue 1 GyHKIIMH OpraHu3mMoB" /




KontponpHas pabota no teme "CtpoeHue u
GbyHKIIMHA OpaHU3MOB"

I/ICTOpI/I}I CTAaHOBJICHUS WU PAa3BUTUA I'CHCTUKU
KaK HayKH. OCHOBHBIE TTIOHATHS U CUMBOJIBI

74 1 0.5
reHetuku. Jlaboparopnas padora «Ipozoduia
KaK O0BEKT T€HEeTHUECKUX UCCIIeTOBaHUI»
3aKOHOMEPHOCTHU HaCJIeI0BaHUS IPU3HAKOB.

75 Monorubpuanoe ckpeuuBanue. [Ipaktuueckas 1 05
pabota "U3ydeHue pe3yabTaToB '
MOHOTHOPUIHOTO CKPEIIUBAHMS Y APO30PUIIbI"

76 [{uTonoruyeckrue OCHOBBI MOHOTHUOPUITHOTO 1
CKpEIMBaHUS

77 Amnanusupyromee ckpenBanue. Hemoianoe 1
JOMUHHUPOBAHHE
Jurubpunnoe ckpermubanue. [Ipaktuyeckas

78 pabora «/3yueHue pe3yabTaToB JUrHOPHIHOTO 1 0.5
CKpEIIMBaHUS Y APO30(DHITBD»

79 [{uTonornyeckue OCHOBBI JUTUOPHUIHOTO 1
CKpEIIUBaHUS

80 ClLENJIEHHOE HACIIEI0BAHUE TIPU3HAKOB 1

81 XpOMOCOMHas TEOPHs HACJIeICTBEHHOCTH 1

82 [eneTrka mosa 1

83 ['€HOTHII KaK [ETOCTHAS CHCTEMA 1

84 ['eHeTnuecknii KOHTPOJIb Pa3BUTHSI PACTEHUN, 1
YKHUBOTHBIX M YEIIOBEKA

85 N3meHunBOCTS IpU3HAKOB. Buasl 1
W3MEHYHBOCTH

86 MoauduKanuoHHas K3MEHYUBOCTh 1
BapuaunoHHBIN psif U BapUallMOHHAs KpUBasi.

87 Jla6oparopnas pabora «MccnenoBanue 1 0.5

3aKOHOMEpHOCTENH MOAU(PUKAITMOHHON




n3MeHunBocTH. [locTpoeHne BapuanimoHHOIro
psila ¥ BapuallMOHHON KPUBOW»

88

I'enoTunuueckass N3SMEHYUBOCTb.
KomOnHaTBHAS N3MEHUYHBOCTD

89

90

91

MytannoHHas U3BMEHYUBOCTh. [IpakTrueckas
pabota «MyTtanuu y apo30(}uiibl (Ha TOTOBBIX
MUKpOIpernapaTax)»

3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIIECcCa.
DNUreHeTuKa U SITUTeHOMUKA

O0600111eHre U cUCTeMaTU3AIIHS IO TEME
"I'eneTnka - HayKa O HaCJIEJACTBEHHOCTH U
M3MEHUYMBOCTHU opranu3mMoB" / KoHTponsHas
pabora o teme "I'eHeTHka"

0.5

0.5

92

I'eneTuka yenoBeka. [IpakTudeckas padoTa
"CocTaBJjieHHE U aHAJIU3 POJAOCIOBHOM"

93

94

95

Metoasl MEAUITMHCKON T€HETUKH

3HaYeHre MEIUIIMHCKON TEHETUKY B
MPEIOTBPAIICHUH U JICUCHUU TCHETUYCCKUX
3a00JIEBaHUH YeJIOBEKA

OcHoBHBIC TTOHATHS celiekiun. JlaboparopHas

paborta "N3yueHue cCOpToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIIHUX KUBOTHBIX"

0.5

0.5

96

MeTtonbl ceneknnoHHOM paboThl. JlaboparopHas

pabora "N3yueHne METOIOB CEIEKITNU
pacteHui"

97

JIOCTHIKEHUS CENEKIIUA PACTEHUM U )KUBOTHBIX.
[IpakTuyeckas padota "[IpuBuBka pacreHuit"

98

CoxpaHeHue, U3y4eHUE U UCIIOIb30BAHHE
T€HETUYECKUX PECYPCOB

0.5

99

buoTtexHon0rus Kak Hayka v oTpacib
npousBoactsa. [IpakTuueckas padborta
"N3ydyeHre 00beKTOB OMOTEXHOIOTUH"




OcCHOBHBIC HaIlpaBJICHUA CHUHTETUYECKUM

100 1
ouosoruu
101 = XpomocoMmHas ¥ TeHHAs HHKEHEPUS 1
102  MenguuuHcKue 6MOTEXHOIOTUU 1
OBIIEE KOJIMYECTBO YACOB 10 [IPOT'PAMME 102 13.5




11 KJTACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoububie IIpakTuyeckue
n/n Bcero u3yuyeHust oOpasoBaTe/IbHbIE
padoThI padoThI
pecypchl
1 OpomtonuonHas reopus Y. Jlapuna 1
) JIBWKyIIME CHIIBI HBOTIOLMH BUAOB 1O Y. 1
JlapBuny
3 Boprba 3a cymiecTBoBaHme, €CTECTBEHHBIHN U 1
MCKYCCTBEHHBII 0TOOp
A @opMHUPOBAHNE CUHTETUYECKON TEOPUH 1
ABOJIIOLIMH
5 DTanbl H3BOIIOLHUOHHOIO MPoIlecca: 1
MUKPO3BOJIIOLINS U MAKPOIBOJIIOLIHS
6 [Tonynsiust — 37eMeHTapHas eIUMHHLIA 1
ABOJIIOLIMH
3akoH reHeTuyeckoro papHosecus Jx. Xapau,
7 B. BaiinGepra. Jlaboparopnas pabota 1 05
«BbIsiBIIEHHE N3MEHUNBOCTH Yy 0CO0OEH OJTHOTO
BHUIA»
8 DneMeHTapHbIe (PaKTOPHI IBOJIIOIIUN 1
9 Oddext ocHoBarens. DpdeKT OyTHIIOYHOTO 1
TOpPJIBIIIKA
10 Murpauyu. 30401 momynsuuii: 1
reorpaduueckasi, onoJornueckas
11 EctecTBenHbIN 0TOOpP — HAINPABIIAIOMIUI 1
(hakTOp IBOIIOLUH
12 [TonoBoii 0T6Op 1
13 [Ipucnoco6seHHOCTh OPraHU3MOB KaK pe3yJbTar 1 05

MUKposBostonnu. Jlaboparopnas pabora




«M3yuenune apoMop}o30B U UaMOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)

[Tpumeps! npucnocoOIeHN Y OpraHU3MOB:
Mopdoiorudeckue, PrU3noIoruyeckue,
OMOXMMHYECKHE, TOBEACHUCCKHE.

14 0.5
JlabopaTtopnas padota «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCUTEIbHAs
1[e7IeCO00Pa3ZHOCThY
Bupn, ero kxputepuu u ctpykrypa. JlaboparopHas

15 pabora «CpaBHEHHE BUIOB 110 0.5
MOP(]OJIOTHIECKOMY KPUTEPHIO»

16 CrpykTrypa Buja

17 BunooOpa3oBanue Kak pe3ynbTar
MHUKPO3BOJIOLIUU

18 CBsi3b MUKPOABOJIOLUH U STTHAEMHOJIOTHI

19 Makpoasontonus. [lameontonornyeckue
METOJIbl U3YUEHUS IBOTFOIUH

20 buoreorpaduueckre METOAbI U3YUECHHUS
IBOJIOIIUU

21 OMOPHOJIOTHYECKUE U CPABHUTEIBHO-
MOP(HOTIOTUIECKHE METO/IBI N3YUCHUS IBOTFOIUH

29 MonexkynsipHO-TeHETUYECKHUE, ONOXUMUYECKHE U
MaTeMaTUYECKHE METO bl U3YICHHUS IBOIIOIIUU

23 OO61Ke 3aKOHOMEPHOCTHU JBOJIIOLMU

24 AnantuBHas paguanusa. HepaBHomepHOCTD
TEMIIOB 3BOJIIOLIAN

or Hayunble runoTe3sl IpOUCXOKICHUS KU3HU HA
3emiie

26 JloHay4YHBIE TIPEACTABICHHS O 3aPOXKICHUH
KU3IHU

27 OCHOBHBIE ATAIbl HEOPTAHNYECKOH IBOIOINN

28 [THIIOTE3bI 3aPOKACHUS KUZHU




Uctopus 3emiiu 1 MeTOIbl €€ N3ydYeHHUS.

29 JlaboparopHras paboTa «/3ydeHne 1 ONUCaHnE 0.5
MCKOIIA€MbIX OCTATKOB JIPEBHUX OPTaHU3MOBY
30 HauanbHble 3Tansl OpraHuyecKoi IBOIOLUU
31 DBOJIOLHS 3YKAPUOT
OCHOBHBIE FTalbl 3BOIIOINH PACTUTEIBHOTO
32 mupa. [Ipaktnueckas padora «3yuenue 05
0COOEHHOCTEHN CTPOEHHUS PACTEHUH pa3HbIX '
OTJIEJIOB
33 OCHOBHBIE 3TaIbl SBOJIIOIUH )KUBOTHOTO MUPa
OBoronus KUBOTHBIX. [IpakTuyeckas padota
34 «M3yuenue 0coOOEHHOCTEN CTPOEHHS 0.5
MO3BOHOYHBIX KHUBOTHBIX)
35 PasButre )xn3HM Ha 3emuie 1O ApaM U IEPUOIaM
36 MaccoBble BEIMUPaHUSI — SKOJIOTMUECKUE
KPHU3HCHI IPOILIIOTO
37 CoBpeMEeHHBIN 3KOJIOTMYECKUN KPU3UC, €T
0COOEHHOCTHU
CoBpemeHHas cucTeMa OpraHuYecKoro Mupa.
38 OCHOBHBIE CHCTEMATHYECKUE TPYIIIIEI
OpraHU3MOB
O000111eHIE U CHCTEMATH3AIMs 3HAHUH 110
39 TeMaM "MUKpPO3BOIIOLNS U €€ pe3yJIbTaThl'",
"Makpo3BOJIONUS U €€ pe3yabTaThl"/
KonTpomnpsHas padota no teme "DBostonus"
40 AHTPOIIONIOTHS — HayKa O YeJIOBEKE
a1 Pa3BuTHe npeacTaBieHu 0 IPOUCXOKACHUH
YeJloBeKa
MecTo yenoBeka B CUCTEME OPTraHUYECKOTO
42 mupa. JlabopaTopHnas padota «3yueHue 05

0COOCHHOCTEH CTPOEHUS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C MPAMOXO0XKICHUEM




43

I[BI/DKYHII/IG CUJIbI aHTPOIIOTCHE3a

CooTtHolIeHE OHOJIOTHYECKUX U COIIHATIbHBIX

44
(hakTOpPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUH AHTPOIIOreHE3a

46 [TaneoreHeTHKA ¥ TAJI€Or€HOMHUKA

47 DBOJIOIHMS COBPEMEHHOIO Y€I0BEKA
Yenoseueckue pacsl. [Ipakrndeckas padoTta

48 «M3ydeHHne SKOTOTUICCKHIX a/TallTaIii 0.5
YEeIIOBEKa

49 MeXIUCIMITTTHHAPHBIC METO Bl AHTPOIIOJIOTUU

50 3apoXKIEHUE U PA3BUTUE DKOJIOTHU
Metoap! 3konorun. JlabopaTopHas padoTta

ol «/3ydeHne METOI0B SKOJIOTHUECKUX 0.5
HCCIIEJOBAHUI)

52 3HaYCHHUE YKOJIOTUYCCKUX 3HAHUH IS YSIIOBEKa

53 DKOJIOrUYeCKUe (PaKTOPbI
Abuotnueckue hakTopsl. CBET Kak

54 skojoruueckuii pakrtop. JlabopaTopHas padota 05
«BrIsiBIIeHHE TPUCTIOCOOIEHU OPTAaHU3MOB K '
BJIMSTHUEO CBETa»
Abuotnueckue daktopsl. Temneparypa kak

55 skosoruueckuit gpakrop. Jlaboparopnas padora 05
«BpIsBIIEHHE TPUCTIOCOOJIEHUI OPraHU3MOB K '
BIIUSTHUIO TEMITEPATYPhD»
Abuotnueckue (akTopsl. BnaxHocTh Kak

56 skojoruueckuii ¢paktop. JlabopaTopHas padota 05
«AHaTOMUYECKHE OCOOEHHOCTH PACTCHUI U3 '
Pa3HBIX MECT OOUTAHUS»

o7 Cpenbl 00UTaHKs OPraHU3MOB

o8 Broornueckme puTMbl




59

XKuznennoie GOpMbI OPraHU3MOB

60 Brotnueckue GpaxTopbl

61 3HavyeHne OHOTHYECKHUX B3aUMOJEHCTBHIMN IS
CYLIECTBOBAHMUS OPIraHU3MOB B CPEJIe OOMTAHUSI

62 DKOJIOTUYECKUE XapAKTEPUCTUKH TTOMYJIALUH
OCHOBHBIE TIOKA3aTENHU HOIYJISIHUHN:

63 YHCIIEHHOCTH, INIOTHOCTh, BO3PACTHAS M I0JIOBas
CTPYKTypa
OCHOBHBIE TIOKA3aTENHU HOIYJISLHUH:

64 POXKIAEMOCTD, PUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUH

65 DKOIIOrUYeCKas CTPYKTYpPa MOMYJISALUK

66 JIMHAMUKA TIOMYJIALMA U €€ PEryJIsius

67 KpuBble pocTa YUCIEHHOCTH MOMYJISALUH.
KpuBble BEDKHBAHUS
Dkonoruueckas Huma sujaa. JJaGoparopHas

68 pabora «IIpucrnocoOaeHus ceMsaH PaCTEHHI K 0.5
PACCENEHHION

69 Buz kak cucreMa momysisinuit

70 3aKOHOMEPHOCTH MOBEICHHS ¥ MUTPaLIUii
JKUBOTHBIX

71 Co0011eCTBO OPraHM3MOB — OHOLIEHO3

72 DKOCHCTEMA KaK OTKPHITAs CUCTEMA

73 KpyroBopoT BENIECTB U MOTOK YHEPTUH B
SKOCUCTEME

74 OCHOBHBIE TTOKA3aTENH YKOCUCTEMEI

73 DKOJIOTHYECKUE TIHPAMUJIBI

76 M3MeHeHHs COOOLIECTB — CYKLECCHH

77 [IpUpOAHBIE DKOCUCTEMBL. JKOCHCTEMEI 03€P M

peK. DKOCHCTEMbI MOPEN U OKEaHOB




[Ipupoanbie IKOCUCTEMBI. DKOCUCTEMBI TYHAP,

78
JIECOB, CTEIIEH, MyCTHIHb

79 AHTpOIIOT€HHBIE YKOCHCTEMBI

80 Ypboskocuctemsl. [IpakTuueckas pabora 05
«M3yueHue u onucanue ypo0o3KOCUCTEMBI» '

81 3aKOHOMEPHOCTH (OPMHUPOBAHHS OCHOBHBIX
B3aMMO/JICHCTBUIN OPraHU3MOB B IKOCHCTEMAaX
MexaHu3mMbl BO3JAECHCTBHS 3arPsI3HEHUM pa3HbIX

82 TUIIOB Ha CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIIUOHHOM U DKOCHCTEMHOM YPOBHSIX

83 buocdepa — oOmiennanerapHas 060109Ka
3emin

84 Vuenue B. W. Bepraiackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOC(EpbI

86 KpyroBopoTs! BemiecTB 1 OMOT€OXUMUIECKHE
IUKITBI

87 3oHanbHOCTH Onocheprsl. OCHOBHBIE OMOMBI
CYLIH

88 Veroiunocth Ouochepsl

89 DKOJIOTHYECKUE KPUUCHI U UX TIPUYUHEI

90 Bo3sneiictBre uenoBeka Ha ouocdhepy

91 AHTpPONIOT€HHOE BO3/ICMICTBUE HA PACTUTEIbHBII
Y KUBOTHBIN MU

92 Oxpana npupOIbI

93 OCHOBHBIE TPUHIIUITBI YCTOHYHUBOTO Pa3BUTHUS
YeJI0BEUECTBA M ITPUPOIBI
ParmonanpHOE MPUPOAOTIONB30BAHUE U

94 COXpaHEHHE OMOJIOTUYECKOTO Pa3HOOOpa3us
3emin

95 O60011eH1e U cucTeMaTU3alus 3HAaHUM 110

TeMaM "DKOJIOrus - Hayka O B3aMMOOTHOLIEHUSIX




OpPTaHWU3MOB JPYT C APYTrOM U
HaJIOPTraHU3MEHHBIX CUCTEM C OKPY>KaIOIIeH
cpenoit”, "Opranusmsl u cpefa ooutanus'",
"IKOJ0THS BUAOB U oMy, " IKOI0THs
COO0OIIECTB. DKOJIOTHIYECKUE CUCTEMBI",
"buocdepa - rodanbHas skocuctema' /
KontponpHas pabora mo Teme "Ikomorus"

96 PesepBHbIii ypok 1
97 Pe3epBHBIN ypoK 1
98 PesepBHbIii ypok 1
99 Pe3epBHBIN YpOK 1
100  PesepsHbIii ypok 1
101 = Pesepsublii ypok 1
102 PesepsHblii ypok 1
OBIIEE KOJIMYECTBO YHACOB IIO I[TPOI'PAMME 102 7.5




MPOBEPSIEMBIE HA ET'D 110 BUOJOT'UU TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOM MPOI'PAMMBI CPETHET'O OBIIIEI'O OGPA3OBAHUA

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbI CPeIHEro
0o01ero oopazoBaHus

ChopMHpPOBAaHHOCTh 3HAHMK O MECTE W POJU OHOJOTMH B CHUCTEME ECTECTBCHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOMN
€CTECTBCHHOHAYYHOW KApTUHBI MUpPA, B MMO3HAHWU 3aKOHOB MPHUPOJBI M PEIICHUU XU3HEHHO BAXKHBIX COIMATBHO-3TUYCCKUX,
9KOHOMHYECKHUX, IKOJIOTHYSCKUX MPOOJIEM YEJIOBEUECTBA, a TAK)KE B PEIICHUH BOIIPOCOB PAIlMOHATIBHOTO IIPUPO/IONOIH30BAHUS, B
(hopMUPOBaHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJC POCCUUCKHX M 3apyOekKHBIX YUEHBIX —
OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenue cucremoii 3HaHuit 00 OCHOBHBIX METOAAX HAYYHOTO MTO3HAHMSI, HCTIONIb3YEMbIX B OMOJIOTHYECKHUX UCCIIeI0OBAHUSX KUBBIX
00BEKTOB M IKOCHCTEM (ONHCAaHUE, H3MEPEHHE, MPOBEICHUE HAOIIONEHUI); crioco0aMy BBISBICHHS M OLEHKH aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJE.

YMeHHe BBIIBUTATh THIIOTE3bl, INPOBEPSATh HX OKCIIEPHUMEHTAIBHBIMU CpPEACTBaMH, (QOPMYIHPYS LelIb HCCIECIOBAHUS,
aHAJIM3UPOBATh NOJIYYCHHBIE PE3YJIBTATHI U JAEJIaTh BHIBOJBI.

BrsiBIIeHHE 3aBHCHMOCTH MEXAY HCCIEAYEMBIMU BEIMYMHAMH, OOBSICHEHHE IOJNyYEHHBIX PE3YJIbTAaTOB M (POPMYIHpOBAHHE
BBIBOJIOB C MCIIOJIb30BAHUEM HAYUYHBIX MOHATUN, TEOPUNA U 3aKOHOB

Kon
NPoBepPsSIeMOro
TpeOOBaHUA

1
2
3
4

YMeHue BIaieTb CUCTEMOM OMOJOTHYEeCKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATraoIe OUOIOTHYECKUE TEPMHUHBI U TIOHSTHS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OpPraHW3M, BUJ, MOIMYJISIHS, SKOCUCTeMa, OUOIIeH03, Onocdepa; METaboIM3M, TOMEOCTa3, KIETOUHBINA
UMMYHUTET, OWOCHHTE3 OenKa, OWOMOIUMEPBl, IUCKPETHOCTh, CaMOPETyJSLHUs, CaMOBOCIPOU3BEICHHE, HACIeICTBEHHOCTS,
W3MEHYUBOCTb, SHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);

ouosnorudeckue Teopun: kierounas teopus T. [lIBanna, M. [lneiinena, P. BupxoBa; kjioHanbHO-CEIeKTUBHOTO UMMYyHHTETA [1.
Opnux, .M. MeunukoBa, XpoMOCOMHasi Teopus HacieacTBeHHOCTH T. Moprana, 3akoH 3apojsimieBoro cxojactsa K. bopa,
sBoONIMOHHAs Teopus Y. JlapBuHa, CHHTETUYECKasl TEOPHUs IBOIIOIUH, TeOpHs aHTpornoreHe3a Y. JlapBuHa; Teopusi OuoreoieHo3a
B.H. Cykauésa; yuenne H.W. BaBunoBa o meHTpax MHOroo0pasus M MPOMCXOXKJIEHUS KYIbTYPHBIX pacTeHuil, yuenue A.H.
CeBep1ioBa 0 MyTSAX U HaIlpaBJICHUAX 3BoMIoNWH, yueHue B.U. BepHaackoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3Hsi TOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUs MPU3HAKOB, HE3aBUCUMOTO HAClIeIOBAaHUS MPU3HAKOB .
MeHensi; CLEIUIEHHOrO0 HAacJeJI0BAaHMs TMPU3HAKOB M HApYIIEHUs cUEIjieHuss reHoB T. MopraHa; TOMOJOTHYECKUX PSJIOB B
HacneAcTBeHHON m3MeHunBoctd H.M. BaBwmiioBa; renermueckoro paBHoBecus [[x. Xapau u B. BaitHOepra; 3aponbIieBoro
cxoxactea K. bapa; 6uorenernyeckuii 3akon 3. ['ekkens, . Miomiepa);

MPUHITUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaswia (MmuHIMYMa FO. JInOuxa, 5K0I0rnuecKoil mupamMuabl 4ucen, OMOMAacChl U YHEPTHH ),

runotesbl (koauepatHoi A.W. OnapuHa, nepBuyHoro 0ynboHa JIx. Xonaerina, mukpocdep C. @okca, pudo3uma T. Uek)

YMmenue peuiatb IMOUCKOBLIC OMOJIOTHYECKHUe 3aa4uu; BBbIABJIATL HNPUYUHHO-CICACTBCHHBIC CBA3UM MCKIAY MHCCICAYCMbIMU
OHOJIOrMYECKUMU O6’I)GKTaMI/I, ImporeccaMu U SABJICHUAMM, AC€JI1aTh BBIBOAbI X ITPOTHO3bI HA OCHOBAHWHU ITOJIYYCHHBIX PE3YJIbTATOB,




COCTaBJIATh T€HOTUIIMYECKHUE CXEMbl CKPELIMBAaHUSA U1 Pa3HbIX TUIIOB HACIIENOBAaHUS IPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMBI
MEpPEeHOCca BEIIECTB ¥ SHEPIUU B 3KOCUCTeMaxX (1IeTM MUTAHUS, TUILEBHIE CETH)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U MEXIY CTPOCHHEM W (DYHKIHMSIMU: OPraHOMIOB, KIETOK pa3HBIX TKaHEH, OopraHamMu U
CHCTEMaMM OpraHOB y pPAacTE€HUH, KUBOTHBIX M UEJIOBEKAa; MEXIY 3TallaMd OOMEHa BEIIECTB; ATAallaMU KJIETOYHOrO LUKJIA U
KU3HEHHBIX IMKJIOB OPraHW3MOB; dTallaMyd 3MOPUOHAIBHOTO Pa3BUTHS; TCHOTHIIOM U (EHOTHIIOM, (EHOTHUIOM H (haKTOpamu
cpeabl OOMTaHUA; MPOLECCAaMHU 3BOJIOLMM; JIBHKYILMMHU CHJIAMM aHTPOIOIE€HE3a; KOMIIOHEHTAMHU DA3JIMYHbIX JKOCHCTEM H
MPUCIIOCOOTICHUAMHU K HUIM OPTaHU3MOB

YMenune BBIACIIATh CYIICCTBCHHLIC ITPHU3HAKU:

CTPOEHUSI BUPYCOB, KJIETOK IPOKApUOT U SYKApHOT; OJHOKJIETOYHBIX U MHOIOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOI€OLEHO30B,
HKOCHUCTEM U OMOC(EPHI; CTPOCHHUSI OPTaHOB U CHCTEM OPTraHOB PACTEHHM, )KMBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIbHOCTH,
IIPOTEKAIOIINX B OPraHW3Max PAacTEHMH, *KUBOTHBIX U YEJIOBEKa; OMOJOTMYECKUX IPOLIECCOB: OOMEHa BelecTB (MeTaboyIn3M),
uHbOpMAlM W TPEBpAIICHUS SHEPrUu, OpPOKEHHs, aBTOTPOPHOTO W TETEPOTPOPHOrO THUIOB INHUTAHHS, (OTOCHHTE3A U
XeMOCHHTE3a, MUT03a, MeH03a, FaMeToreHe3a, SMOpPHOreHe3a, HOCTIMOPUOHAIBHOIO PA3BUTHUS, PA3MHOKEHHSI, HHAUBUYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOT€HE3a), B3aUMOJIEHCTBUS T€HOB, FETEPO3UCA; IEHCTBUI HCKYCCTBEHHOI0 0TO0pa, CTAOMIM3UPYIOLIETO,
JBIDKYILETO U Pa3pbIBAIOLIETO €CTECTBEHHOro O0TOOpa; ajIoNaTpUYECKOro M CHUMIATPUUYECKOro BUAO000PA30BaHUS; BIMSHUA
JOBYOKYIIMX CHJI SBOJIIOIMM Ha TEHO(MOHJ TOMYJSAINN; TPUCIOCOOIIEHHOCTH OPraHW3MOB K Cpelle OOWTaHWS, YepelOBaHUS
HampaBJIeHUH 3BOJIIOLMHU; KPYTOBOPOTA BELECTB U IIOTOKA SHEPIMU B IKOCUCTEMAX

C(l)OpMI/IpOBaHHOCTI) YMCHHA BBIACTIATH CYIICCTBCHHBIC MMPU3HAKU BUPYCOB, KJICTOK HNPOKAPHUOT U 3YKApPHUOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUIOB, OMOT€OIICHO30B M 3KOCUCTEM; OCOOCHHOCTH MPOIECCOB 0OMEHA BEIECTB U MPEBPAILCHHSI
SHEPIUU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO U SHEPreTHIECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIUIOI0TBOPEHUS,
pa3BUTHA U Pa3MHOXKEHUS, UHJIMBUIYaJbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOreHe3a), OOpBHOBI 3a CyIeCTBOBAaHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUsI, NPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHUs, BJIMSHHS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTNOTEHHBIX U3MEHEHH B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBpAIlleHHs] SHEPTUU B buochepe

YMeHHe HUCMOib30BaTh COOTBETCTBYIOLIME APTYMEHTHI, OMOJIOIMYECKYI0 TEPMUHOJOTHIO M CHMBOJHUKY JUIS JIOKa3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX T'PYII; B3aHUMOCBS3M OPraHU3MOB U Cpelbl OOUTaHUS; €AUHCTBA YEIIOBEYECKUX
pac; He0OX0IMMOCTH 3I0POBOT0 00pa3a >KU3HM, COXPAHEHUS Pa3sHOOOpa3Hs BUAOB U 3KOCUCTEM KaK YCIOBHS COCYIIECTBOBAHMS
IIPUPOJIBI U YETIOBEYECTBA

YMeHue KpUTHUECKH OIEHMBaTh HHPOPMAIUIO0 OHOJOTHYECKOrO COAEpKAHMS;, HHTEPIPETHUPOBATh 3TUYECKUE aACIEKTHI
COBPEMEHHBIX MCCJIEOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOIOTUH; PACCMAaTPUBATh ITI00AIbHBIE YKOJIOTHUECKUE MPOOIIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO




IHEPEYEHD 3JIEMEHTOB COJAEPKXAHUS, ITPOBEPAEMBbIX HA EI'D 11O BUOJIOI'MHN

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemenHas OMOJIOTHS — KOMILJIEKCHAs! Hayka. bruosnornueckue Hayku U n3ydaemble UMU poOsieMbl. yHaaMeHTanbHble, TPUKIaIHbIE
Y TTIOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHUH.

3naueHue Ouonoruu B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAay4HON KapTuHbl mupa. [Ipodeccuu, cBszaHHbIe ¢ OHOIOTHEH.
3HaueHue OUOJIOTHH B IPAKTUYECKON JACSITEILHOCTH YEIIOBEKA: MEHUIIMHE, CEIbCKOM XO03SICTBE, TPOMBIIUICHHOCTH, OXpaHe MPUPOIBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHust Ouosnoruu. CBOWCTBA JKMBBIX CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh H
LIEJIOCTHOCTb, CIOKHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3alMs, CAMOBOCIIPOU3BEAEHUE, PA3APAKUMOCTD,
HW3MEHUYHUBOCTh, POCT U pa3BUTHE.

VYpOBHM OpraHu3aldMd JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIE€TOYHbIMA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJISIHUOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OHMOTeOIeHOTHYECKUI), OnocdepHslid. [Iporecchl, mpoucxoasire B )XKUBBIX cucTeMax. OCHOBHBIC IPU3HAKH YKHUBOTO.
Kuznb kak ¢popma CyliecTBOBaHUS MaTEPUU

Mertoapl Omonornyeckoil Hayku. HaOmioneHue, n3MepeHue, IKCIEepUMEHT, CUCTeMaTH3alus, MeTaaHanu3. [loHsATHe O 3aBUCUMON U
He3aBHCUMOU nepeMeHHOu. [InanupoBanue skcriepumenTa. [locranoBka u mposepka runote3. Hynepas runoresa. [ToHsiTue BIOOPKHU U €€
JOCTOBEPHOCTb. Pa3zbpoc B Ouosornueckux AaHHbIX. OIlIEHKa JIOCTOBEPHOCTH IIOJIYYEHHBIX pe3ysibTaroB. IIpuumHBl HCKakeHUS
pe3ynbTaToB 3KcnepuMeHTa. [IoHsATHE CTaTUCTHYECKOro TecTa

2.1

KneTka kak Omosioruyeckasl CicteMa

Krnerka — cTpykTypHO-QyHKIMOHANbHAS eAuHMIA KuBoro. Mctopus otkpeitusa kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas
teopus (T. [IBann, M. Ilneiinen, P. Bupxo). OcHOBHbIE M0JIOKEHUS] COBPEMEHHOM KJIETOYHON TEOpHUH.

MeToapl MOJNEKYISpHOW M KJIETOYHOM OMONOrMM: MHMKPOCKONUS, Xpomarorpadus, 3JeKTpopope3, MEeTOJ MEUYEHbIX aTOMOB,
muddepeHManbHOe HEeHTpUYTUpoBaHHE, KyJIbTUBUPOBAHUE KIETOK

2.2

XVWMUYECKUH COCTAaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHKPOJIEMEHThl. Bojga u €€ posib Kak pacTBOPUTENs, pEeareHTa, y4acTHe B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYJIAINH. MUHEpaIbHbIE BEIIECTBA KIETKH, UX OWOJOTHYecKas pojb. Pojb KaTHOHOB M aHUOHOB B
KJIETKE.

buonornueckue nmonmumepsl. benku. AMMHOKUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl 0elKoBOM Mojekynbl. [lepBudHast cTpykTypa Oenka,
MEeNTUAHAS CBS3b. BTOpWYHAs, TpeTHYHAas, 4yeTBEepTUYHAs CTPYKTypbl. Jlenarypanus. CpoiictBa OenkoB. Knaccudukanus Oenkos.
buonoruueckue GpyHKIuM 6EIKOB.

VYrneBoabl. MoHOCaXapuabl, TUcCaXapuibl, OJIUTOCaxapu bl U moircaxapuasl. OOmui miaH cTpoeHus U (PU3NKO-XUMUYECKUE CBOHCTBA
yTIIeBOI0B. bronorndyeckre GyHKIMH YTIIEBOIOB.

Jlumunel. 'mapodunbHO-TUApOdOOHBIE cBoiicTBa. Knaccudukanus nunumos. Tpurmunepuas, (Gochonunuasl, BOCKH, CTEPOUIBL.
buonornueckne Qynkmuu yumumoB. OOmmMe CBOWCTBA OMOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIMOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJYITPOHUIIAEMOCTb.




2.3

2.4

Hyxneunnosesie kucnotel. JIHK m PHK. Crpoenue HyknemHoBbix kucinoT. Hykneotuawl. [lpuniun kommeMentapHocTH. IlpaBuiio
Yapradpda. Ctpykrypa JJHK — nBoitnas cnupans. Mecronaxoxxaenue u ouonornueckue Gpynkiun JIHK. Buasr PHK. ®@ynkiun PHK B
KJIETKE.

Crpoenne wmonekynsl AT®. Makposprudeckne cBs3u B Moiekyine AT®. buonornueckue ¢ynknun ATO. BoccraHoBiieHHBIC
nepeHocurky, nx Gynkmnuu B kietke. Cexkpenuponanue JJHK.

CrtpykrypHast OMOJIOTHS: OMOXUMHUYECKHE U OMO(DU3MUECKHUE UCCIICIOBAHMSI COCTaBa U MIPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYJT

Turb! KJIETOK: SyKapHOTHYECKas U poKaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue npoKapuoTHIECKO KieTku. Kietounas creHka Oaktepuid u apxeil. OCOOEHHOCTH CTPOCHHUSI TeTePOTPOPHON U aBTOTPOGHOMN
MPOKAPUOTHYECKHUX KIETOK. MECTO M POJIb MPOKAPHOT B OMOIIEHO3aX.

CrpoeHue U pyHKIMOHUPOBaHHUE dyKapHOTHUecKOW KieTku. [lna3marnueckas memOpana (ruasmanemma). CTpyKTypa I1a3sMaTudecKon
MeMOpanbl. TpaHCHOPT BEIIECTB yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: MacCUBHBIA (muddysus, obmeruéunas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHJIOLUTO3:
MUHOMHKTO3, (aroruTo3. Dk301uTo3. Kirerounas crerka. CTpykTypa v QyHKIHH KJIIETOYHOW CTEHKH PACTEHUH, TPHOOB.

[Mutormasma. ILlurozons. ILlutockener. J[Bmxenue wnuromnasmsl. OpraHouasl KieTkd. OJHOMeMOpaHHbIE OpPraHOMIbI KIIETKH:
supomazmaTrueckas ceth (JI1C), anmapar I'onbpku, TH30COMBI, UX CTpOeHHE U (YHKIMU. B3aMOCBs3b 0JHOMEMOPAaHHBIX OPTaHOUI0B
kieTkd. CTpoeHue rpanyssipHoro petukyiayma. CuHTe3 pacTBOpuUMbIX OeiakoB. CHHTE3 KIeTOUHbIX MeMOpaH. ['aakuil (arpanyssipHbIii)
SHJIOIIA3MaTHUECKUI peTukynyM. CexperopHas (yakius annapata ['onpmxu. TpancrmopT BemiecTB B KieTKe. Bakyonn pacTUTEIBHBIX
kierok. Kierounsii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

Crpoenve U (QyHKUUMM MHUTOXOHApPUHA M miactui. IlepBUuHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHABI (POTOCUHTE3UPYIOIIUX IYKAPHUOT.
XJIOpOMIACThI, XPOMOIUIACTHI, IEUKOIIIACThI BHICHIUX PACTECHUM.

HememOpannble opraHouapl kinetkd CrTpoeHue M (QYHKIMHM HEMEMOpaHHBIX OPraHOMIOB KIETKH. Pubocombl. MukpoduiaMeHTsl.
Mpimeunsle kieTku. Mukpotpybouku. Knerounsiit ientp. CTpoeHue u JBUKEHUE KTYTUKOB U peCHUYEK. MUKpOTpYyOOUKH IUTOIIIA3MBl.
Lentpurosns.

Anpo. Obonouka sapa, XpOMAaTHH, KapHoILIa3Ma, SJIpbIIIKY, UX CTpoeHHe U GyHKIUU. SnepHblil 6enkoBbIi MaTpuke. [IpocTpaHcTBEHHOE
pacroyio’keHre XpoMOCcoM B MHTep(a3HOM sijipe. benku xpomaTrnHa — THCTOHBI.

Krnerounsie BiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (pacTUTENbHOM, )KUBOTHOM, TPHOHOI)

AccuMUISIIMS U AUCCUMMIISLMS — JBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BellecTB: aBTOTPOQHBIA M reTepoTpodHbId. YuacTue
KHCIIOpO/la B OOMEHHBIX Ipolleccax. OJHepreTudeckoe olecnedyeHue KieTku: npeBpamieHue AT B oOMEHHBIX mpoleccax.
@depMEeHTAaTHBHBIN XapakTep peakUud KIeTOYHOro meradosnmsma. DepMeHTBl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otnnuus GpepMEeHTOB OT HEOPraHMYECKHX KaTalnu3aTopoB. benku-akTuBaTOpbl U OEIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpPOCTH (PEpMEHTATUBHBIX PEAKIIUN OT Pa3IMUHBIX (PAKTOPOB.

[TepBuuHBIil CMHTE3 OpraHUYEeCcKUX BemecTB B kieTke. @otocunTes. Posb xmopormiactoB B mpoiiecce poTocuHTe3a. CBeTOBass 1 TEMHOBAs
¢azel. [IponykTuBHOCTH hoTOCHHTE3a. BiusHue paznuyHbXx (akTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHHTESA.

XemocuHTe3. Pa3zHooOpa3ne OpraHu3MOB-XE€MOCHHTETHUKOB: HUTpUQHUUMpYIOIIME OakTepuH, Keine300akTepuu, cepodaKTepuu,
BOJIOPOJIHBIE OaKTepHU. 3HAUEHUE XEMOCHHTE3A.

AHarpobHbIe opranu3Mbl. Buasl 6poskenus. [IpoaykTsl OposkeHUs U UX UCIIONb30BaHHUE YeIOBEKOM. AHa3pOOHbIE MUKPOOPIaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUHU M BO30OYyAUTENH OOJIE3HEH.




AspoOHBIE OpraHM3Mbl. JTambl dHeprerudeckoro oomena. IloaroroButenbHBIM 3Tam. [NMKOIM3 — OECKHCIOPOIHOE PaCHICTUICHHE
TJTFOKO3BI.

buonoruueckoe okucieHue, WM KJIETOUYHOE JbixaHue. Poinb MUTOXOHApUI B mpoieccax Ouosiornyeckoro okucieHus. L{ukinyeckue
peakuu. OxucnurensHoe hochopunupoanue. [IpenmyiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB Mepel aHadpOOHBIM. DD PEKTUBHOCTD
SHEPreTHYecKoro ooMeHa

Peakuymn MarpuuHoro cusresa. [IpyHIMI KOMIIEMEHTAPHOCTH B PEAKLUUAX MATPUYHOIO CUHTE3a. Peanmmsanus HacieICTBEHHOU
uHpopmanuu. ['eHeTnyeckuii Kox, ero cBoWcTBa. TpaHckpunuus — MaTpuusblii cunte3 PHK. IlpuHOunsl TpaHCKpHUIIUU:
KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcisanus u e€ 3tansl. Yuactue TpaHcnoptHeix PHK B OnocunTese
Oenka. YcnoBus Ouocuntesa 6enka. KonupoBanue aMuHOKUCIOT. Posie pubocom B 6uocuHTe3e Oenka.

2.5 Opranu3anys reHoMa y IpoKaproT U 3YKapuoT. Perymsius akTHBHOCTH T€HOB Y IpokapHoT. ['unoresa onepona (P. XKakoo, XK. Mano).
Perynsauust oOMeHHBIX MpolieccoB B KiieTke. Kiierounsiii romeocTas.
Bupycbl — HeksieTouHble (OpMBI KU3HU M OOJMratHele mapasuTbl. CTpOEHHE NPOCTBIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB,
Oakteprogaros.
BupycHrble 3a6oneBanus yenoBeka, xkuBoTHbIX, pactenuit. CIINJI, COVID-19, counanbHble 1 MEIUIIUHCKHE TPOOIEMBI
Knerounsrii nuki, ero nepuofst U perynsauus. Uarepdasza u muto3. OcOOEHHOCTH POIECCOB, MpoTeKawmux B uuTepdaze. [loagroroka
KJIETKU K neneHuto. IlpecunTernueckuil (HOCTMUTOTUYECKUI), CUHTETUYECKUM M MOCTCUHTETUYECKUHN (IPEMUTOTUYECKUI) MEPUOJIbI
nHTEep(Da3HI.
Marpuunsiii cunte3 JHK — permkaums. Ilpunouner permukanumu [IHK: kommieMeHTapHOCTb, MOJYKOHCEPBATUBHBIA CHHTE3,

2.6 a"HTHNapaenbHocTs. Mexanusm pervtukanun JJHK. Xpomocomser. CTpoenue xpomocom. Tenmomeps! u Tenomepasza. XpoMOCOMHBINH HA00p
KJIETKU — KapuOTHIL. JIUIJIONIHBIN 1 rarmionIHbIM Habopel XpoMocoM. ['oMooruunbie XpoMocoMbl. [10110BbIE XpPOMOCOMBI.
Jenenue kneTku — MuTo3. CTauym MUTO3a U IPOUCXOASAIINE B HUX Mpouecchl. Tumbsl muto3a. Kapuokunes u nutokunes. buonornueckoe
3HaYEHUE MUTO3a. Perymsuus MUTOTHYECKOro IuKia kieTku. [Iporpammupyemas kiieTouHasi THOeinb — aromnTo3s.
QOyHKIMOHATbHAs TCHOMHKA

3 OpranusMm Kak OMOJIOTUYECKAs CHCTEMa

OnHOKJIETOYHBIE, KOJIOHHATBHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOTOTKAHEBBIE OPTaHU3MBI.
@opMBI pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BEreTaTMBHOE) U TMOJIOBOE. Buapl Oecroioro pa3MHOXKEHHS: MOYKOBaHUE,
cropyJsiusi, parMeHTaIus, KIOHUPOBAHUE.
[TonoBoe pasmuoxkenue. [lonoBeie kineTku, wian ramersl. Meio3. Craguun meitoza. [loBegenue xpomocom B meno3e. Kpoccunrosep.
buonornueckuii cMbIca MEH03a U TIOJIOBOTO ITpolecca. Meno3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

31 [IpenzaponpiieBoe pazputue. ['ameroreHes3 y »kuBOTHBIX. [lo0BbIe jkene3sl. OOpazoBaHUE U pa3BUTHUE MOJOBLIX KIeTOK. CriepMaTrorexnes

u ooreHes. CTpoeHue MoNoBbIX KIeToK. OmIo10TBOpEeHUE U SMOPUOHAIIBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OTIIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WnauBunyanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu >MOpuoOreHe3a XKUBOTHBIX (Ha mpumepe Jiarymku). [Ipobnenue. Tumbl
npo6sieHns. OcoOEHHOCTH JIpOOJIEHUS MIICKONUTAIONIMX. 3apOoJIbIIIeBble JIUCTKUA (TacTpyisiuus). 3akiajka OpraHoB M TKaHEH u3
3apOJIBIIIEBBIX JUCTKOB. B3anMHOe BiMsiHME yacTel pa3BUBAIOIIETOCS 3apo/iblia (IMOpHOHAIbHAS UHIYKINA). 3aKJIa/IKa TJIaHa CTPOEHUS
KUBOTHOTO KakK pe3ylbTaT HEepapXWYEeCKUX B3aUMOACUCTBUI TreHOB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE pPA3IUYHBIX (PaKTOPOB
OKPY’KAIOLIEH CPEIbL.




Poct u pasButue xkuBOTHBIX. [locTomOpuoHanpHBIM mepuon. I[lpsimoe u Hempsimoe pas3Butue. PasButne ¢ meramopdo3om y
0€CIO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. BHONOrMuYeckoe 3HAYeHHE MPSIMOTO W HEMPSMOrO Pa3BUTHS, MX PACHPOCTPAHEHUE B
npuposae. Tumbl pocta *KUBOTHBIX. DAKTOPBI PEryNsSIIMM POCTa KUBOTHBIX U 4esioBeka. CTaauu MOCTAMOPUOHAIBLHOTO PAa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepuosipl oHTOreHe3a yenoBeka.

Pazmuoxxenue u pazButue pacrenuit. ['lametoput u cmopodur. Meiio3 B KU3HEHHOM IUKIJIE pacTeHu. OOpa3oBaHuE CIOp B Ipoliecce
Meio3a. ['ametorenes y pacrenuil. OmiogoTBOPEHUE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OMIOAOTBOPEHHUE Y LIBETKOBBIX
pactenunii. O6pazoBaHue U pa3BUTHE CEMEHH. MeXaHU3Mbl PETyJIsLUNd OHTOT€HEe3a Y paCTEHUN U )KUBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHUA W Pa3BUTHA I'CHCTUKH KAaK HAaYyKH. OCHOBHBIC T€HETHUYCCKHE MOHATHS U CUMBOJIBL. | OMOJIOrHYHEIS XPOMOCOMEI,
AJUICIIBHBIC T'CHBbI, AJIbTCPHATHUBHLIC IIPU3HAKH, JOMUHAHTHBIM U peHCCCHBHLIﬁ IMPU3HAK, TOMO3HUI0Ta, IreTcpo3urora, 4Yucrasd JIMHUA,
FI/I6pI/II[BI, T'CHOTHII, (I)eHOTI/IH. OCHOBHBIE METOJAbI TCHECTHUKU . FI/I6pI/I,Z[OJ'IOFI/I‘IeCKI/II71, HHTOHOFHHGCKHﬁ, MOHCKYHH];)HO'FGHCTI/ILICCKI/Iﬁ

3.3

3.4

3.5

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaenss — 3akoH eauHOOOpasusi THOPHIIOB TEepBOTO mMoOKoJieHus. IIpaBuio
noMUHUpoBaHus. Bropoit 3axkoH Meniens — 3aKoH paclierieHus Mpu3HaKoB. [{uTonorndyeckue 0CHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHMSL.
I'mmoTte3a YMCTOTHI TaMET.

Ananuzupyroiee ckpemupanue. [I[poMexyTouHbli XapakTep HaciaeqoBaHus. Pacuierienrne Nnpu3HaKkoB MPY HEMOJHOM JIOMUHUPOBAHUU.
JluruOpuaHoe ckpeniuBanue. TpeTuid 3akoH MeHIens — 3aKOH HE3aBHCHMOIO HAcCJICIOBaHUS NPH3HAKOB. lluTosIOrHMYeckrue OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS.

CuerienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CrernieHHOe Hacae10BaHUE TeHOB, HAPYIIEHUE CIETUICHUS MEXK1y TeHaMH.
XpOMOCOMHAasI TEOPHS HACTEACTBEHHOCTH.

I'enetuka nosa. XpoOMOCOMHBIM MEXaHU3M ONpPEEICHUs M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U TeTepOoraMeTHbIN
noJj. ['eHeTnyeckas CTpyKTypa noJioBbIX xpomocoM. HacnenoBanre npu3HakoB, CUEIUICHHBIX C ITOJIOM.

l'enorun xak nenocrHas cucrema. [lmeloTponus — MHOXKECTBEHHOE IEHCTBUE TeHa. MHOXKECTBEHHBIM ayenu3Mm. B3anmopencresue
HeaJuIeNbHBIX TeHOB. KoMriementapuocts. Onucras. [Tomumepust

BzaumoneiicTBue reHoTuma u cpepl npu popmupoBanun GpeHotHma. I3aMeH4MBOCTh pU3HaKoB. KauecTBeHHBIE M KOJIMUECTBEHHBIE TIPH3HAKH.
Bupl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASI.

MopandukaoHHasl U3MEHUMBOCTb. Posb cpenpl B (opMHpOBaHMM MOAMGHKALMOHHOW W3MEH4YMBOCTH. Hopma peakuuu npu3Haxa.
Bapuarionsslii psia v BapuannonHas kpusas (B. Moranncen). CoiicTBa MoAM(DUKAIIMOHHON H3MEHUMBOCTH.

I'eHoTnMueckass M3MeHUYMBOCTh. CBONCTBAa T'€HOTMIIMUECKOM M3MEHYMBOCTH. BHIBI T'€HOTHIHMYECKOW HM3MEHYMBOCTH: KOMOWHATHBHAs,
MyTalMOHHASI.

KomOunaTuBHas 3MeHUMBOCTh. Mel03 1 MOJI0BOI Mpoliecc — OCHOBA KOMOMHATUBHOM M3MEHUMBOCTU. PoJIb KOMOMHATHBHOM N3MEHUYNBOCTH
B CO3/IaHUU F'€HETUYECKOr0 pa3HOOOpa3Hs B IpeiesiaX OHOTO BUJIA.

MyranroHHas 3MEHUYMBOCTb. Brpl MyTalyii: FeHHbIE, XpPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U MHAYLIMPOBaHHbIE MyTaluu. SnepHble n
UTOIIa3MaTuueckiue Myrtaruu. ComMaTudeckue W MosioBble MyTaluu. [IpyunHbI BO3ZHMKHOBEHHS MyTauui. MyTareHbl W MX BIUSHHUE Ha
OpraHM3Mbl. 3aKOHOMEPHOCTU MYTALMOHHOTI'O ITpoILiecca. 3aKOH FTOMOJIOTHYECKUX PSAAOB B HacieAcTBeHHOW n3meHunsoctu (H.M. BaBunos).
BHesiepHast ©3MEHUMBOCTh M HACJIE€ICTBEHHOCTD

KapI/IOTI/IH YCIIOBCKa. MG)KJIYHapO}IHaH nmporpaMma HCCICAOBaHUA TI'€HOMaA 4YCJIOBCKaA. MeTO)II)I HU3YUYCHUSA TCHCTUKU YCJIIOBCKA:

TeHEaTOTUYECKUI, OIM3HELOBBIM, IMUTOrCHETUYECKUH, MOMYNISIIMOHHO-CTATUCTUYECKHUHM, MOJEKyIsapHO-reHeTuueckuil. CoBpeMeHHOe
ONpeeICHUE TeHOTHUIA: TOJTHOT€HOMHOE CEKBEHUPOBaHNE, TCHOTUITMPOBAHKE, B TOM yucie ¢ noMmoibto [1I[P-ananu3a. HacnenctBenHsbie




3a0071€BaHUs YeJIOBEKa. | €HHbIE U XPOMOCOMHBIE OO0JIE3HU YeIOBEeKa. boJie3HM ¢ HACIeACTBEHHOHN MPEApacloioKEHHOCThIO0. 3HAYCHHE
MCI[HHHHCKOP'I TCHCTUKHU B IPCAOTBPAIICHUHN U JICHCHUH I'CHCTUYICCKUX SaGOHCBaHI/Iﬁ yennoBeka. CTBOIOBBIE KIIETKHU

3.6

JlomMecTHKaLus U celeKuus. 3apokKIeHUE CeNIeKIMU U ToMecTukanuu. Yuenue H.M. BaBunoBa o neHTpax MporcXoKIeHUs] 1 MHOTO0Opa3us
KYJIBTYpPHBIX pacTeHuil. Posb cenekunn B CO30aHUM COPTOB paCTEHUH M MOPOJ KUBOTHBIX. CopT, Mopoa, ImraMM. 3aKOH TOMOJIOTUYECKUX
ps0B B HaciencTBeHHOM n3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CENEKIIMOHHON paOOThI.

Meroapl ceneKImoHHOM pPaboThl. VMCKycCTBEHHBIH OTOOpP: MAacCOBBIH M WHIAWMBUIYAJbHBIA. OTambl KOMOWHAIIMOHHOW CEJICKIIUH.
HcnpiTanue npou3BoauTeneil mo noroMctBy. OTOOp MO FeHOTHITY C MOMOIIBIO OLEHKH (PEHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHILY C
momonisio ananmm3a JIHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEICKIIMOHHOW paOoThl. PajinanoHHBI U XUMHUYECKUI MyTareHe3 Kak MCTOYHHK MyTaluil y
KyJIBTYpHBIX ()OpM OpraHu3MoB. lcroiab30BaHHE T€HOMHOI'O PEAAKTHPOBAHUSA M MeTon0B pexkomOumHaHTHBIX JIHK mia momydenus
HCXOJHOr0 MaTepuaa JUlsl CEJIEKLUU.

INomny4enue nonmuruion108. BHyTprBHaoBas ruopuan3zanust. biuskopocTBeHHOE CKpellBaHue, Wik MHOpuauHT. HeposicTBeHHOE cKpelBaHue,
i ayropuauar. 'ereposuc u ero npuunHel. Mcnons3oBanue rereposuca B cenekimn. Otnanénnas ruopuanzanyst. [Ipeononenne 6ecrumomus
MEXBHI0BBIX THOPUI0B. JIOCTHIKEHHUS CEJIEKIIMU PACTEHUI 1 )KUBOTHBIX

3.7

OOBEKTBI, UCTOJIb3yeMble B OMOTEXHOIOTUH, — KIIETOYHbIE U TKAHEBbIE KYJIbTYpbl, MUKPOOPIaHU3MBI, UX XapaKTepucTuKa. TpaauiioHHas
OMOTEXHONOTHA: XJIEOONeUeHNEe, MOMYyYeHHEe KHCIOMOJIOYHBIX MPOAYKTOB, BHHOIENUE. MHUKpoOHOIOrnuecknii cuHTe3. OOBEKTHI
MHUKpoOHoIornyeckux texHosnoruil. [IpousBoactBo 6enka, aMMHOKMCIOT U BUTAaMUHOB. MckyccTBeHHOE OMIoJoTBOpeHue. PexoHcTpyKuus
SIMLIEKIIETOK ¥ KIIOHUPOBAaHUE KUBOTHBIX. METO ] TpaHCIUIAHTALMU SAEP KIETOK.

XpoMocoMHasi U TeHHas HHXeHepus. VICKycCTBEeHHBI CHHTE3 IreHa M KoHCTpyupoBaHue pexomOuHaHTHBIX JIHK. Jloctmxenus u
MIEPCIIEKTUBBI XPOMOCOMHOW U T€HHOM MH)KeHepuu. MenuuuHckue 6MoTeXHOoIoruu. VMcnoib30BaHne CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHU4Y€CKOro Mmupa

4.1

buonorundeckoe pazHoobOpasue opraHu3moB. CoBpeMeHHas cHUCTeMa OpraHudeckoro Mupa. ITpuHIUNBI Ki1accupUKAMU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIBI OPraHU3MOB.

OCOoOEHHOCTH CTPOSHHUS M KHU3HEIEATENbHOCTH OJTHOKJIETOYHBIX OPraH3MoB. bakTepun, apxeu, 0THOKIETOYHbIE IPUOBI, OJTHOKJIETOYHbBIE
BOJOPOCHH, Apyrue npoTUCTbl. KojoHManmbHbIE OpraHu3Mbl. J[BH)KEHHE OJHOKIJIETOUHBIX OPraHHU3MOB: aMEOOUIHOE, >KTYTHKOBOE,
pECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHU3MOB. Pa3Ipa’kuMOCTh y OJHOKJIETOUHBIX OpPraHu3MOB. TakcUCHI

4.2

4.3

MHorokeroynsle pacTeHus. B3auMoCBsA3b 4acTeld MHOIOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CHCTEMBI OPTaHOB MHOTOKJIETOYHOTO
opranusma. Opranusm Kak enuHoe 1eioe. Tkanu pacteHuid. TUIbl pacTUTENbHBIX TKaHEH: oOpa3oBaTesibHasi, OKPOBHAs, IPOBOASIIAS,
OCHOBHasl, Mexanndeckasi. OCOOEHHOCTH CTpOeHHUs, (YHKIUI U pacoI0KEHHUs TKaHEH B OpraHax pacTeHUun

BererarnBHbIe 1 reHEPATUBHBIE OpraHbl pacTeHUl. @YHKIIMN OPTaHOB U cucTeM opraHoB. Kapkac pacteHuil. /[BHykeHne MHOTOKIIETOUYHBIX
pacTeHui: TPONM3MbI U HAacTUU. Iloriomenne BOIBI, YIVIEKUCIIOrO ra3a U MUHEpAJIbHBIX BEIIECTB PACTCHUAMU. J[bIXaHUE PACTEHUM.
Huddy3us razoB yepe3 MOBEPXHOCTh KJIETKU. TpaHCTIOPTHBIE CUCTEMBI pacTeHUH. Brijenenne y pacTeHnii. 3amuTa y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. Cpencrsa nacCUBHOW U XUMHUUYECKOM 3aIUThl. OUTOHLUBI.

PasgpaxxuMocTe M peryssiius y opranu3smMoB. PasapaknuMoCTe M peryssiius y MHOTOKJIETOYHBIX pacTeHHi. POocToOBbIE BemecTBa M MX
3HAYCHHUE




4.5

MHOroKJIETOUHBIE )KUBOTHBIE. B3aMMOCBA3b 4acTel MHOTOKJIETOUHOTO Opranu3Ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHusMm Kak enuHoe nenoe. ['omeocrtas. TkaHM >KMBOTHBIX M 4YENOBEKA. THIbI KMBOTHBIX TKAHEW: 3MUTENUATbHAs,
COCIMHMTEIIbHAS, MbITIIeYHas1, HepBHas. OCOOEHHOCTH CTPOCHHUSI, PYHKIIUI M paCIIOI0KEHUS TKaHEH B OpraHax >KMBOTHBIX M Y€JIOBEKa

4.6

Opranel ¥ CUCTEMBI OpPraHOB XUBOTHBIX. DYHKIIMKM OPraHOB U cucTeM OpraHoB. Onopa Tena opraHu3MoB. CKeNneTbl OAHOKIETOYHBIX U
MHOT'OKJIETOUYHBIX KUBOTHBIX. HapyxHblil 1 BHyTpeHHUI ckeneT. CTpOEHUE U TUIIbI COEAUHEHUS KOCTEM.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IInTanue >xuBOTHBIX. [InTaHME MO3BOHOYHBIX >XKMBOTHBIX. JlpIXaHue >KMBOTHBIX. KokHOE
npixanue. XKabepHoe 1 IEroyHoe JAbIXaHHe.

JIpIxaHe MO3BOHOYHBIX XHUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHMS JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. /[pIXaTenbHas cucrema
4yesloBeKa. MexaHu3M BEHTWIIALUU JIETKUX y NTHUIL U MIICKOIUTAKOIUX. TpaHCIOPT BEWECTB Yy OpPraHu3MoB. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cucrtema u e€ opranbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX KMBOTHBIX. Kpyrn KpoBooOparieHus.
OBOJIIOIIMOHHBIE YCIOKHEHUS CTPOEHHUSI KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bblaenenue y opraHusMoB. Breinenenue y
#KUBOTHbIX. CokpaTturenbHbple Bakyosuu. Opransl BblieiacHHUs. CBSA3b IOJIOCTH T€la C KPOBEHOCHOM U BBIJEIHUTEIBHONW CHUCTEMAaMHU.
Boiaenenue y n03BOHOYHBIX )KUBOTHBIX. 3aIllMTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KPOBBI ¥ UX MPOU3BOAHBIE.

Pa3npaxuMocCTh M perynisanus y opranu3MoB. Pa3zapaxumMocTs y OJHOKIIETOUHBIX Opraiu3MoB. Takcuchl. PazapaxumocTs u perynsuus y
MHOT'OKJIETOYHBIX PaCTeHUH. POCTOBBIE BEECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduieKTopHas peryssuus y MHOTOKJIETOYHBIX >KMBOTHBIX. HepBHas cucremMa M €€ oTJelbl. DBOIIOLMOHHOE
YCIIO)KHEHHE CTPOCHMSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3zpaGorka anroputMoB u mnporpamm Uit 3((eKkTHBHOM (YHKIMOHAIBHOW aHHOTALlMM TE€HOMOB, TPAHCKPHUIITOMOB, MPOTEOMOB,
MeTab0JI0MOB MUKPOOPTraHU3MOB, PACTEHH, d)KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

5.1

5.2

5.3

Opranel U CUCTEMBI OpraHoB dYenoBeka. OTAensl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Pedrekc u peduiekTopHast mayra.
besycnoBubie u ycinoBHbIE pediekchl. ['yMopaibHas perysiius U SHIOKPUHHAS CUCTEMa KUBOTHBIX U 4esioBeKa. JKesne3bl 2HI0OKPUHHON
CUCTEMBI U UX TOpMOHBL [leiicTBre ropMOHOB. B3auMoCBs3b HEPBHOI U PHAOKPUHHON cucTeM. ['unotamamo-runodusapHas cUCTeMa.
Pedunexc u peduiektopHas qyra. be3sycinoBHbIE U yCTOBHBIE pedIIeKCh

3amuTta opraHusma ot OoneszHedl. MmmyHHas cucrema denoBeka. KieTouyHbli W TryMopaibHbIE HMMMYHHUTET. BpoxnéHHbIN,
NpUOOPEeTEHHBIN crienupuueckuii UMMYHHUTET. TeopHst KJIOHanbHO-cenekTuBHOro nmmyHutera (I1.9pmux, ®.M.bepner, C.Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOXkAEHHOIO UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00J1€BaHUM

KpoBeHocHas cucrema u e€ opranbl. Cepjle, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpamienus. PaboTa cepana u e€ perysmus

5.4

5.5

5.6

Jbixanue uenoBeka. uddysus ra3oB yepe3 MOBEpXHOCTh KIETKH. [lpIxarenbHas cucTeMa yeloBeka. JlpIxaresibHasi MOBEPXHOCTb.
Perynsus npixanusd. JlpixarenbHble 00BEMBI

[InmeBapurtenbHas cucreMa 4enoBeka. OTHenbl NHUILEBAPUTENBHOTO Tpakra. IlumeBaputenbHble jkene3bl. BHyTpumonoctHoe u
BHYTPHUKJIETOYHOE NTUIIEBAPEHUE

[ToxpoBbl 1 ux npousBojaHble. Opransl BblAeneHud. [louku. Ctpoenue u ¢GyHKIMOHHpOBaHHE HePpoHa. DuUiIbTpanus, cCeKpeuus H
o0paTHOe BcachblBaHHE KaKk MEXaHU3MBbl pabOThI OpraHoB BblAeIeHU. OOpa3zoBaHHe MOYH Y YeJlOBeKa

5.7

I[BI/I)KCHI/IC YyeJI0BEKa: MBIIIeUHas cucTeMa. CKelIeTHEIC MBbIIIIBI 1 KX paGOTa. CTpOCHI/Ie U THIIbI COSANHEHUS KOCTEeM




Teopust sBoMIOIIMKU. Pa3BuTHe xu3HU Ha 3emiie

6.1

6.2

Oodmonionnas reopust Y. Jlapsuna. [Ipeanocsiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb 1 Hay4yHas aestenbHocTh Y. JlapBuHa.
JIBroKyIire cuiibl 3BO0LMHY BU0B 110 Y. JlapBuHY (BbICOKasi ”HTEHCUBHOCThH Pa3MHOKEHUSI OpPraHM3MOB, HAClIeICTBEHHASI HK3MEHYHUBOCTD,
00pn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuaTeTndeckoil Teopun 3Boonnu (CTD). HelitpanpHas Teopus 3Bosoruu. CoBpeMeHHass 3BOJIIOIMOHHAS OMOJIOTHS.
3HaueHue 3BOTIOIMOHHON TEOpHH B (POPMUPOBAHIH €CTECTBEHHO-HAYYHON KapTHHBI MHpa

[Momynsanust Kak sMeMEHTapHas eAuHULA HBOJIONMH. COBpPEeMEHHBIE METOJbI OLEHKH T'€HETHYECKOrO pa3zHooOpasusi U CTPYKTYpPHI
nonyisiiuil. Mi3mMenenue reHooHAa MOMyIALUKA KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH T'€HETUYEeCKOro paBHoOBecus J[xk.
Xapnau, B. Baitn6epra.

DOnemeHTapHble (PAKTOPBI (IBMXKYIINE CHIIBI) 3BOJOUMU. MyTtanuonnsiii npouecc. KomObunatuBHass uaMeH4nBoCTh. [pelid renos —
CJIyJaiiHbIe HEHANpaBJICHHBIC M3MCHCHHS YacTOT ajuteliel B momyisiusx. Dddekr ocHoBatens. Murpanuu. V30msmus TOMyIISIANA:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OHoJIoruUecKast (penpoayKTUBHAS).

EcrecTBennbIii oTOOp — HampaBisiommid  ¢GaxTop HBoiionuH. DOpPMBI €CTECTBEHHOTO OTOOpa: ABWXKYIIMHA, CTAOMIU3UPYIOIINH,
paspsiBaromui (au3pyntusHbiit). [TonoBoit oToOp.

[TprcrocoOIeHHOCTh OPraHN3MOB KaK Pe3yibTaT MHUKPOAIBOIIONMHA. BO3HMKHOBEHHE MPUCTIOCOOICHUH Y OpraHu3MoB. ApoMopdo3sl U
uanoanantanuu. [Ipumeps! npucnocobnaeHuit y opranu3mMoB. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BumoodpazoBaHue Kak pe3ysibTaT MUKPOIBOIIOUWH. V30ms1us — KitoueBoi (pakTop BHI000pa30BAHHUS.
I[Iytu u cnocoObl BUI000pa3oBaHUA: ajulonaTpudeckoe (reorpaduyeckoe), CHUMMATPUUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumionan3anust, rudbpuansanus). JJMTenbHOCTh BOIIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBaAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BonIOLIMOHHON OMOJIOTHU B Pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHHUs OmopazHooOpasus. MHUKpPO3BOIIONUS U KOIBOIIOLUS
Napa3uTOB U UX X031€B. MexaHn3Mbl HOpMUPOBaHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI 60pbOBI C HEl

6.3

MeTtoapl u3ydeHUs] MaKpoIBOMIOIMH. [laneoHToNOrMYecKne METOIbl u3ydeHus sBomonud. [lepexonnbie GopMbl U PUIOTEHETHYECKIE
PAIBI OPTAHU3MOB.

buoreorpaduueckue Meroas! nuzydenus sBontonuu. CpaBHeHue Guopsl U GpayHbl MAaTEPUKOB U OCTPOBOB. buoreorpaduyeckue obmactu
3emMitn. BI/II[I)I-BHIIGMI/IKI/I " PCIIMKTHI.

DOMOpPHONIOTHYECKHE W CPaBHUTEIHHO-MOP(HOIOTHYECKHE METOJbl HW3YUEHHUs OHBONIONMU. [ eHeTHYecKHe MEXaHU3MbI SBOJIOIHH
OHTOI'CHE3a U ITOABJICHHUS 3BOJOIHUOHHBIX HOBIIIECCTB. I'oMonoruunele ¥ aHaJIOTHYHBIE OpTraHBbI. PYJII/IMCHTapHBIC OpraHbl U aTaBU3MBbI.
MonekynsipHO-TeHETHUECKHe, OMOXMMHUUYECKHE U MaTeMaTUYeCKHEe METObI H3yuyeHUs 3BOMIONUHU. ['oMonoruunbie reHbl. COBpeMeHHBIE
MCTOABI ITIOCTPOCHHUA (bHHOFeHeTI/I‘—IeCKI/IX JCPEBLHCB.

XPpOMOCOMHBIE MYTAITUHU M SBOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBmiIa) 3BoJoNMH. HeoOpaTUMOCTh ABOMIONMU. AmanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIINH

6.4

Hayunble runoTe3sl MpOUCXOKICHUS KU3HU Ha 3emiie. AOuoreHes u naHcrnepmus. JloHayyHble TPEACTaBICHUS O 3apOXKICHUU JKU3HU
(xpeauoHu3M). ['unoresa nMoCTOSHHOTO CaMO3apOKIeHUS KU3HU U €€ onpoBepkeHue onbiTamu @. Penu, JI. Cnannannanw, JI. [Tacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.




6.5

OcHOBHBIE Tanbl HEOPraHWYECKON IBONMIOIKU. [T1aneTapHast (reosloruueckas) BOIONK. XUMHUUECKas IBOJIIOIUSA. AOMOTEHHBIN CUHTE3
opraHudeckux BemiecTB u3 Heoprannyeckux. OmbiT C. Musepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHoMmepoB. KoanepBarHas
runote3a A.M. Omapuna, runore3a nepBuyHoro OynsoHa JIx. XonnaeiHa, renerndyeckas rumnoreza I'. Mémnepa. Pubosumsr (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. @opmupoBanne MeMOpaH 1 BOSHUKHOBEHHE TPOTOKIIETKH.

Hcropus 3emin n MeToabl e€ u3ydenust. Mickonaemble opranudeckue octarku. ['eoxponosorus u e€ metofipl. OTHOCUTEIbHAS U a0COMOTHAS
reoxpoHoJiorusi. ['eoxpoHosoruueckas 1Kaja: 30Hbl, 3pbl, IEPUOJIBL, JTOXH.

HauanbHble 3Tanbl opranuuyeckoi sposouuu. IlosBineHue u 3BosoLMs NMEPBBIX KJIETOK. DBosoLUsA MeTaboinu3Ma. Bo3HuKHOBeHue
nepBbIxX 3kocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKHN KaK aHaJoT MepBbIX Ha 3emiie coobmecTtB. CtpomaTonutsl. IIpokapuoTsl u
9yKapUOTBHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE IPOUCX0KIEHUE BUPYCOB. [Iporcx0k/1eHne MHOTOKJIETOUHBIX OPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOIIOLUH BbICIIUX pacTeHuid. OcHOBHBIE apoMop(o3bl pacTeHuil. Boixos pactenuit Ha cymry. [losiBiaeHune cniopoBbIx
pacTeHuii 1 3aBoeBaHue UMM cylund. CeMeHHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHU.

OCHOBHBIE 3TaIbI HBOJIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3HI KUBOTHBIX. Benckas payna. KemOpuiickuii B3pbIB — MOSIBICHUE
COBpPEMEHHBIX TUIOB. IlepBbie XOp1oBbIE )KUBOTHBIE. JKU3HB B BOjie. DBOMOLIMS TO3BOHOUHBIX. [Iponcxoxaenue ampuduil u penTinii.
[Tpoucxoxaenne miexonuTaromux W ntull. [lpuHmmm kiarodeBoro apomopdosa. OcBoeHHEe OECITO3BOHOYHBIMHA M TO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3eMJIe IO IpaM U Mepuoam: apxeu, mpoTepo30il, maneo3om, Me3030i, KaiiHo30M. O0IIast XapaKTepUCTUKA KIuMaTa 1
reoJIOTNYECKUX IMporeccoB. 11osBIeHNE U paclBET XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHME: €ro YCJIOBUS U BIMSIHHME Ha ra30BbIil
cocTtaB arMochepsl.

MaccoBble BBIMHUPAaHMSI — DKOJIOTMUYECKHE KpHU3UCBHl mpouuioro. IlpuumHbel M ciencTBus MaccoBbIX BbeIMHpaHUil. COBpeMEHHBIN
9KOJIOTMYECKUN KPU3HUC, €T0 0COOEHHOCTH

Paznensl u 3anaun anTpononorud. Meroas! antpononorud. CTaHOBIECHHE MPEACTaBIECHUI O IPOUCXOXKACHUU yenoBeka. CoBpeMeHHbIE
Hay4YHBIE TEOPUHU.

CxoncTBO uenoBeka C KMBOTHBIMHM. CHCTEMaTH4ecKoe IOJIOKEeHHE uernoBeka. CBUAETENhCTBA CXOJACTBA YEJIOBEKA C >KMBOTHBIMHU:
CpaBHUTEIbHO-MOPQOIOruyeckue, IMOpHOIOrnyeckre, PU3n0I0ro-OMoXuMHIecKue, nopereHIeckue. OTIMYUs YeI0BeKa OT )KUBOTHBIX.
[IpsiMox 0k I€HIE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOM CUCTEMBI.

JIBrxyue cuiibl ((hakTophl) aHTpONOreHe3a: OuojJoruueckue, conuanbHble. COOTHOLIEHHE OMOJIOIMYECKUX U COLMATIbHBIX (PaKTOPOB B
aHTPOIIOIeHE3e.

OCHOBHBIE CTaIMM AHTPOTNIOr€HE3a. ABCTPAJIONUTEKH — IBYHOTHE MTPEKH JItoieH. UeoBEK yMeblil, IEpBbIE N3TOTOBIEHUS OPYIUH TPYa.
YenoBek NpsIMOXOISAIINMA U IEPBBIN BBIXOJ JIt0/IeH 3a mpeneisl Adpuku. Yenosek reienb0eprekuii — oOIMiA Mpe1oK HeaH 1epTalIbCKOro
YeJI0OBEKa M YEJIOBEKA pa3yMHOTo. YenoBeK HEaHIEPTAIbCKUNM KaK BHUJ JIFOJEN XOJOJHOTO KIMMara. UenoBeK pa3yMHBIM COBPEMEHHOTO
THUIIA, ICHUCOBCKUH YEJIOBEK, OCBOEHHE KOHTUHEHTOB 3a MpeaeaamMu AQpukH.

DBOJIIOLIUSL COBPEMEHHOI0 uesioBeka. EcTecTBeHHbI 0TOOp B HOMYJALMAX uesloBeka. MyTallMOHHBINM Mporecc M MOIUMOP(U3M.
[TonynsioHHbIE BOJHBL, Ipeiid reHoB, Murpanus u «3pdeKkT ocHoBaTeN » B MONYJSIUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue packl. Ilonsatue o pace. bombime packl: eBporneougHas (eBpazuiicKasi), aBCTpalo-HETpoOUaHas (PKBaTOpUANIbHAs),
MOHIOJIOUHAsA (a3MaTCKO-aMEepUKaHCKas). BpeMs u myTH pacceseHus yeinoBeka Ho miaHere. EauHCTBO denoBedeckux pac. Hayunas




HECOCTOSITEIBHOCTh pacu3Ma. [Ipucrnoco0IeHHOCTh YelloBeKa K pa3HbIM YCIOBHSM OKpY)Karolled cpeasl. BiusHue reorpaduueckoi
cpenbl 1 apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YeTIOBEKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU

7.1

Pa3nens! u 3agaun sxosnoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metonst 3xonoruu. [loneBsie HAOMIOACHUS. DKCIEPUMEHTHI B YKOJIOTHH: MPUPOJHBIC U JabopaTtopHbie. MoaenupoBaHrue B SKOJOTHHU.
MOHUTOPUHT OKPYXKAIOIIEH CPEebl: JIOKATbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN

7.2

7.3

Okosornyeckue (HakTopbl U 3aKOHOMEPHOCTU uX JeicTBus. Kiaccudukamus skonorndeckux (pakTopoB: aOMOTHUYECKUE, OMOTHYECKUE,
arTpororeHusie. OOmMe 3aKOHOMEPHOCTH JEHCTBUS dKoyoruueckux ¢axtopos. IIpaBuno munmmyma (K. lnpenrens, 0. JIubux).
TonepantHOCTb. DBpUOHMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue Qaxrtopbl. CBeT Kak 3Kojormyeckuii (akrop. [leiicTBue pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OPraHU3MBL.
OKOJIOrM4€eCKHE IPYIIbl PACTEHUI U )KUBOTHBIX 110 OTHOILEHHUIO K cBeTy. CUTrHasIbHas posb cBeTta. DOTOnepruoIn3m.

Temmeparypa kak skonorndeckuii ¢akrop. [leiicTBue TeMmnepaTypsl Ha OpraHu3Mbl. [I0HKHIOTEpMHBIE 1 TOMOWOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTh Kak 3konorudeckuii gaxrop. [Ipucrnocodnenns pacTeHuil K MoyiepskaHuio BoaHOro Oamanca. Kiaccudukamms pacTeHui 1o
OTHOIIEHUIO K BoJie. [IpucnocobiaeHus )KUBOTHBIX K M3MEHEHHIO BOJHOTO PEXKHMA.

Cpenbl 00MTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/1YIIIHAs, IOYBEHHAs, [NIyOMHHAsI [TOANIOYBEHHAs, BHYTPpUOpPraHUu3MeHHast. OPU3NKO-
XMUMHYECKHE 0COOEHHOCTH cpesl o0uTaHus opranu3moB. [IpucnocoOaeHns opraHu3MoB K KU3HU B pa3HbIX cpelax.

buonoruueckue purmbl. BHemnne u BHyTpeHHUE puTMbl. CyTOUYHBIE ¥ TOAUYHBIE PUTMBI. [Ipucnocob1eHHOCTh OpraHM3MOB K CE30HHBIM
U3MEHEHHUSAM YCIIOBUH KU3HMU.

XKuznennsie popmbl opranuzMoB. [lonsTue o xxu3HeHHoil popme. JKuzHeHHbIe GOPMBI paCTEHUN: 1€pPEBbS, KyCTaPHUKHU, KYCTAPHUYKH,
MHOTOJIETHUE TpPaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (HOPMBI JKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3pOOMOHTEL.. OCOOEHHOCTH
CTPOEHHS U 00paza KU3HU.

buotnueckue Qaxrtopbl. Buabl OMOTHYECKMX B3aMMOJIEHCTBHM: KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero ¢opmsl. Ilapazutusm,
Koomnepainusi, MyTyalu3M, KOMMEHCAJIW3M (KBapTUPAHTCTBO, HaxjeOHM4YecTBO). Herpoduueckue B3auMoeHCTBHS (TOMUYECKHUE,
¢dopuueckue, padbpudeckue). 3HaueHHME OMOTHUECKUX B3aUMOJIEHCTBUI JJIs CYIIECTBOBAHMS OPraHU3MOB B cpenie ooutanus. [IpuHuun
KOHKYPEHTHOT'O UCKIIFOUECHHS

DKOJIOTHYECKUE XAPAKTEPUCTUKH momyisiuu. [lomymsiius kak Ouonoruyeckas cucrema. Poiib HEOAHOPOAHOCTH Cpenbl, (PU3HMUECKUX
O0appepoB U OocoOeHHOCTel OWONIOTHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphl momynsuuid. OCHOBHBIE MOKa3aTelH
MOMYJISAINAN: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJI0Bas CTPYKTYpPa, POKAAEMOCTh, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAITUS.
DKoyloruueckas CTpykrypa nomyiasuuu. OLeHKa YMCIEHHOCTH mnomyisuuu. JluHamuka nonynsuuu U e€ perynsuus. buornueckuit
MOTEHIMAN MONyIsuud. MoaenupoBaHue AWHAMHUKH TONyJsiqud. KpuBble poCTa YHMCIEHHOCTHM mNOMyisanuu. KpuBble BBDKUBAHUSA.
Perynsmus 9ucieHHOCTH MONYJSAIUI: POib (AKTOPOB, 3aBUCSAIIUX M HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUIOB (I-
u K-ctparerun).

[TonsiTre 06 sxonmoruveckor Huile Buaa. Mectoooutanue. MHOromepHas MoJienb dKonorudeckoit Humm JIx. M. Xatunacona. Pasmepsr
3KoJIornYeckol HUIM. [ToTeHunanbHas u peaau30BaHHAs] HULIY.

Bun xak cucrema momynsiiuid. Apeasibl BUI0B. BUTBI ¥ MX )KU3HEHHBIE CTPATETHH. 3aKOHOMEPHOCTH MTOBEJCHUS U MUTPAIINI )KHBOTHBIX.
buosornueckue nHBa3uM 4y KEPOJHBIX BUIOB




CoobmmecTBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBa3u MeXIy OpraHu3MaMy B OMOIICHO3E. DKOCHUCTEMA KaK OTKpPBITas CUCTEMa
(A.Ix. Tercnu). @yHKIHOHATBHBIE OJOKH OPraHU3MOB B AKOCHCTEME: MIPOAYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckre ypoBHH.
Tpoduueckue nenu u cetu. Abuornyeckue 6;10ku 3xocructeM. [1ouBbI U Wikl B 3kocucTeMax. KpyroBopor BeliecTB ¥ MOTOK HEPTUU B
JKOCHUCTEME.

OcHoBHbIE MOKa3aTeNn IKocucTeMbl. bruomacca u npoykius. DKoJIornuecKrue MTUpaMuIbl yuces, OnomMacchl U SHEPTuu.

HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBrUHBIC U BTOPHYHBIC CYKIIECCUU M UX MPUYHHBL. AHTPOIIOTEHHBIC
BO37elicTBUS Ha cykueccud. KimmakcHoe coobiectBo. buopaznoobpasue M MOJTHOTa KPyroBOpPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTHU

7.4 COOOLIECTB.
[TpupoaHble 3KOCHUCTEMBL. AHTPOIOTEHHBIE 3KOCHUCTEMBL. ATpodKocHcTeMa. ArpolieHo3. Pa3nmuums MexJay aHTPOIOTEHHBIMH |
MPUPOJTHBIMH SKOCHCTEMaMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. ['opojackas ¢uopa u dayna. CuHaHTponmM3almsi TOPOACKOH (ayHBHI.
buomornveckoe # XO3SCTBEHHOE 3HAYCHHE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX
B3aMMOJICHCTBHIA OPTaHU3MOB B IKOCHCTEMAX.
HepeHoc SHEPTrUU M BCUICCTB MCKAY CMCKHBIMU 3KOCHCTCMAMU. YcToluuBoOCTh OpTraHnu3MoB, HOHy.]I?[HPIfI H 3KOCHUCTEM B YCJIOBHAX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3JICHCTBUI
buocdepa — obuierianerapHas 006004ka 3eMitd, Ie CYIIECTBYET MM CYIIECTBOBaNa u3Hb. Yuenue B.M. BepHajackoro o 6uochepe.
Ob6nactu 6uocdeps u €€ cocta. JKuBoe BemecTBo 6nocdepsl U ero GPyHKIUH.
3aKOHOMEPHOCTHU cyliecTBoBaHUs Ouocdeprl. OcobeHHOCTH OMochepsl Kak TI00abHOW AKOCUCTEMBI. J[MHAMHUYECKOEe PaBHOBECHE B
7.5 ounocdepe. KpyroBopoTsl BenecTB 1 OMOTCOXMMHYSCKHE ITUKITBI (YIiieposia, a30ta). PUTMudHOCTS siBlieHUE B Onocdepe.
3oHanpHOCTH OMOoCcdepsl. [ToHsaTHe 0 Orome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOWHBIC JIeCa, CMEIIAHHBIC U ITMPOKOJIMCTBEHHBIC Jieca,
CTCIIN, CaBaAHHBI, ITYCTBIHU, TPOIMUYCCKUC JICCA, BBICOKOT'OPbA. KJ'II/IMaT, paCTHTeJ’IBHBIfI ¥ JKUBOTHLIN MHUp OMOMOB Cylu.
CtpykTypa 1 (HYHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEeHIMAaNa U OMOoCepHbIX (HYHKIUI
DKoslornyeckue KpH3UChl U UX NpuuMHBL. Bo3zaelicTBue yenoBeka Ha Ouocdepy. 3arpsi3sHeHHe BO3AYIIHOW cpeabl. OxpaHa BO3jayXa.
3arpsizHeHue BoiHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienne nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne kinumMara.
7.6 AHTpONOreHHOe BO3/IeHCTBUE HA PACTUTEIbHBIN U KUBOTHBIA MHUp. OXpaHa pacTUTEIBHOIO U )KUBOTHOTO MUpa. OCHOBHbIE NPUHIUIIBI

oxpanbl puposl. Kpacueie kuuru. Oco6o oxpansemsie npupoanbie Tepputopuu (OOIIT). boTannueckue casibl U 300J0THYECKUE TAPKH.
OCHOBHBIE TNPUHIUIBI YCTOMYMBOIO Ppa3BUTHS 4YEJNOBEYECTBA M NIPHUPOIbI. PalmoHalbHOE NPUPOAONOIB30BAHUE M COXPAHEHHE
OMOJIOTMYECKOT0 pa3HooOpa3us 3emin




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET
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