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IosicHuTeIbHAA 3aNIMCKA

[Iporpamma no yueOHomy mpeamery "buonorus" (manee - Guosjorusi) Ha ypoBHE
cpenHero ooOmero obOpazoBaHus paszpaboraHa Ha ocHoBe denepaqbHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit denepanun», GI'OC COO,
Konuenuuu npenogaBanusi yuyeOHOro npeamMera «buosorus» M OCHOBHBIX MOJIOKEHUMN
(benepanbpHOI paboueil MporpaMMbl BOCITUTAHUS.

VY4eOublil npeamet «buonorus» yriyonénnoro ypoHs uzydenus (10—11 kmaccer)
ABJISIETCSI OJHUM U3 KOMIIOHEHTOB HpeaMeTHOil oOmactu «EcTecTBeHHO-Hay4yHBIE
npeamMetb». CornacHo nosioxkeHussMm ®PI'OC COO mnpoduiibHblEe y4eOHbIE MPEIMETHI,
M3y4yaeMble Ha yrIyOJIE€HHOM YpPOBHE, SIBIAIOTCA criocoOoM auddepeHnnanum o0ydeHus
Ha YpPOBHE CpeJHEero oomero oOpa3oBaHUs M MPHU3BAHBI 00ECIIEUUTh NMPEEMCTBEHHOCTh
MEX/y OCHOBHBIM OOILIMM, CPEJIHUM OOIIMM, CPEIHUM NPOo(eCcCHOHAIBHBIM U BBICIIUM
oOpazoBanueM. B TO e Bpemsi KaXIbplii M3 3TUX YUYEOHBIX MPEIMETOB JIOJKEH ObITh
OpUEHTUPOBAH Ha MPUOPUTETHOE pelIeHUue 00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U
pa3BHBAIOUIMX  33/Jay, CBA3aHHBIX ¢  npodopueHTanueil  oOydamomuxcs U
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HaHUS, CBSI3aHHOTO C
OnoJoTHEeH, MEUIIMHOM, KOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HJIH BOCHHBIM JIETIOM.

[Iporpamma no yueb6Homy npeamety "buonorus" maér mpeinctaBieHUE O LENH U
3aJayax uW3y4yeHus yueOHoro mnpenmera «buonorus» Ha yriayOnEHHOM YpOBHE,
ompezenser  o0s3arenbHOe  (MHBApMaHTHOE)  MPEAMETHOE  COJEp)KaHue,  ero
CTPYKTYpUpOBaHUE MO pazlieliaM M TeMaM, paclpelielieHHe MO KiaccaM, PEeKOMEHIYET
MOCJIEIOBATENIbHOCTh M3YyYEHHs Y4eOHOro marepuaia ¢ y4€TOM MEXIpPEIMETHBIX U
BHYTPUIIPEMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuatomuxcsi. B mporpamme 1no Ouojioruu peann3oBaH MPUHIUI MPEEMCTBEHHOCTH C
U3y4YeHHEeM OHMOJIOTHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus, Oiarojgaps yemy
IPOCMATPHUBAETCS HAINIPABJICHHOCTh HA TOCEAYIONIee pa3BUTHE OMOJIOTMYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHpPOBAHUE ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,
HKOJIOTMUYECKOr0 MBIIIEHHUS, MTPEICTABICHUH O 3I0pOBOM 00pa3e KU3HH, Ha BOCITUTAHUE
OepeXHOr0 OTHOIIEHUSI K OKpY’Karollel npupoaHoit cpene. B nporpamme no Ouosioruu
TaKKe II0Ka3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buonorus» B peanu3anuu
tpedboBanuii PI'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM H
IpEeIMETHBIM pe3yibTaTaM oO0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BUJOB Y4eOHO-
MO3HABATEIbHOW  AESATENBHOCTH  OOyYaromMXCSi 1O  OCBOCHHMIO  COJEPIKAHMUS
OMOJIOrMYecKOro 00pa30BaHMs Ha YPOBHE CpeAHEro 001ero oopazoBaHusl.

VYyeOubrii mpenMer «buonorus» Ha ypoBHE cpeaHero oOuiero o06pa3oBaHUS
3aBepiaeT OMoJIoTHYecKoe 00pa3oBaHHe B IIKOJIE W OPUEHTUPOBAH HA PACHIMpPEHUE U
yrayOneHre 3HaHUW OO0ydYarouuxcs O >KMBOM TMPUPOJIE, OCHOBAX MOJICKYJSIPHOU U
KJIETOYHOM OuoJIornu, SMOpPUOJIOTMM U OHOJIOTUM pPa3BUTHUSA, TEHETHKH, CENEKIIHUH,
OMOTEXHOJIOTUH, BOJIOIMOHHOTO YUCHHS U KOJIOTHH.

WN3yyenne yueOHoro mpeamera «buonorusy» Ha  yrayOoJeHHOM  ypOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYyYalOIIUXCS K TIOCIEAYIONEMY TONyYEeHUIO
Ouonorudeckoro oOpa3oBaHusl B By3aX M OPraHHU3AIUsAX CPETHETrO MPOQeCcCHOHATBLHOTO
oOpa3zoBanusi. OCHOBY €ro coJiep>kKaHHsl COCTaBJSIeT cHCTeMa OMOJIOTMYECKHX 3HAHUH,
MOJYYEHHBIX TPU H3YYEHUU OOYyUYalOUMMHUCS COOTBETCTBYIOUIMX CHUCTEMATHUYECKHX
paszenoB OHMOJIOTHH Ha YPOBHE OCHOBHOTO 00mero odpaszoBanusi, B 10—11 kimaccax 3tm
3HAaHUS TIONYYaloT pa3BUTHE. Tak, paciMpeHbl U yriayOiaeHbl OHOIOTUYECKUE 3HAHUS O
pacTeHHsiX, KUBOTHBIX, TIpubax, OakTepusiX, OpraHu3Me UeJOBeKa, OOIIHUX
3aKOHOMEPHOCTSIX O KHU3HH, JIOTIOJIHUTEIbHO BKIIOUEHBI OHOJOTHYECKHE CBEICHUS



MPUKJIAJHOTO U IOMCKOBOT'O XapaKTepa, KOTOPbIE MOYKHO MCIOJIb30BaTh KaK OPUEHTHPHI
U1 TIOCIEeAyoIero Beioopa nmpodeccun. Bo3zmoxkHa Takke MHTErpanysi OMOJIOTHYECKUX
3HaHHUW C COOTBETCTBYIOIIMMH 3HAHUSAMU, [TOJyYEHHBIMH O0YYaIOIUMUCA NIPU U3YUEHUHU
(¢u3KUKHM, XUMUH, Teorpaduu U MaTEMaTUKH.

CrpykTypa nporpammsl o yueOHOMYy npeamety "buonorus" orpaxaer CUCTEMHO-
YPOBHEBBI UM DSBOJIOLUMOHHBIA MOAXOAbl K H3ydyeHUIO Ouosoruu. COrjiacHO UM,
M3YyYaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE [UIsl JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3alliM, DSBOJIONUU OPraHMYECKOro MHUpa Ha 3emie, COXpaHEHUus
OMOJIOTMYECKOr0 pa3HooOpasusi IiaHeTel. Tak, B 10 kjacce H3y4aroTCsi OCHOBBI
MOJIEKYJISIPHON M KJIETOYHON OMOJOTHU, SMOPHOJIOTUU M OMOJIOTUU Pa3BUTHUSA, TEHETUKHU
U CeJIEKIIMH, OMOTEXHOJOTUM M CUHTETUYECKOW OHMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS
oOyyJaroruxcsi mo 00TaHUKE, 300JI0TUH, aHATOMUH, Puznojoruu yenoseka. B 11 kmacce
M3YyYaroTCs 3BOJIIOLIMOHHOE YUEHHE, OCHOBBI AKOJIOTHH U yUeHHE 0 buocdepe.

VYy4eOublil npeamer «buonorus» npusBaH o6ecneyuTbh OCBOECHUE O0YYarOUIMMUCS
OMOJIOTMYECKUX TEOPUl M 3aKOHOB, WUJEH, NPUHLMIIOB U TMpaBWJ, JIEKAIIMX B OCHOBE
COBPEMEHHOH €CTeCTBEHHO-Hay4YHON KapTHUHBI MUpa, 3HAHUI O CTPOCHUU, MHOTO0Opa3uu
U OCOOECHHOCTSIX KIETKH, OpraHusma, MOMyJsluu, OWOIeHO3a, HKOCHUCTEMbI, O
BBIJIAIOIINXCS HAYUYHBIX JOCTHUKEHHSX, COBPEMEHHBIX HCCIEAOBAHMUSIX B OHOJIOTHUH,
MPUKJIAIHBIX aclieKTax OMOJIOTrMYeCKUX 3HaHUM. [[1s pa3BUTHS U oAep )KaHUs UHTEpeca
oOydaromuxcsi K OHOJIOTMM Hapsy €O 3HAUYUTEIbHBIM OOBEMOM TEOPETUYECKOTO
MaTepuaia B COAEp)KaHUU MPOrpaMMbl MO OHOJOTHUU MPEIyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBIIEHWS W pa3BUTHS TOM WM HMHOM oO0NacTu OHOJIOTUH, BKJIAJA0M
OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHUE BaXHEHIIUX OWMOJIIOTMYECKHX U
HKOJIOTHYECKHUX MPOOIIEM.

Lenr uzyuenuss yueOHoOro mnpeamera «buonorus» Ha yriyoJ€HHOM YpOBHE —
OBJIaJIeHUE OOYyYaIOIIUMUCA 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAIBLHON OpraHu3aiiuu
KHUBBIX CHCTEM PAa3HOTO paHra W NpUOOpEeTeHHE YMEHUI MCHOJb30BaTh 3TH 3HAHUS B
(dbopMUpOBaHUHU MHTEpEca K ONpeesiéHHON o0nacTu nmpodeccuoHanbHON JesTeIbHOCTH,
CBSA3aHHOW C OHWoOJoruMed, Wiau K BbIOOPY yueOHOro 3aBeleHUsS I MPOIOTHKEHHS
OMOJIOrMYeCcKOro 00pa30BaHMUs.

Joctxkenue 1enu usydeHus yuyeOHoro npeamera «buonorus» Ha yriayOnéHHOM
ypoBHE 00eCIeYrBaETCs PEIIeHUEM CIeAYIONINX 3a/1ay:

OCBOCHHE OOYYarOIIMMHCS CHCTEMbl OHOJOTMYECKHUX 3HAaHUU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUsX, KOHIEMIUAX, THUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W
IpaBWJIaX, COCTABIISIONIMX COBPEMEHHYIO ECTECTBEHHO-HAYYHYIO KapTUHY MHpa; O
CTPOEHUU, MHOTOOOPa3UH U OCOOECHHOCTAX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHU3M,
MOMYJISIUS, BUI, OMOTEOIIeH03, Orocdepa); O BBIIAOIINXCS OTKPHITHSIX U COBPEMEHHBIX
UCCIIeIOBAaHUSAX B OMOJIOTHUH;

O3HAaKOMJICHHE OOy4alolmuxcsi ¢ METOJaMH TIO3HAHHS KHUBOW  TPUPOJIBI:
UCCIIeIOBATEIbCKUMU METOJaMH OHMOJOTHYECKUX HayK (MOJIEKYJSIPHOW U KJIETOYHOU
OUMOJIOTHH, SMOPUOJIOTHH U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKIIUU, OUOTEXHOIOTHH
U CUHTETHUYECKOI OMOJIOrHH, MaJIEOHTOJIIOTHUH, SKOJIOTHH); METOAAMU CaMOCTOATEIHHOTO
MPOBE/ICHUsI OMOJIOTUYECKUX MCCIEeIOBAaHUIN B JIa0OpaTOpuu U B Npupoze (HaOIroaeHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHNUE);

OBJIAJICHUE o0yyaronMucs YMEHUSIMU: CaMOCTOSITENIBHO HaXO/WTbh,
aHaM3UpOBaTh U  HUCHOJb30BaTh OWOJOTMYECKYI0 HH(OPMAIUIO; IOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTMEH ¥ CHUMBOJIMKOW, YCTAHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTUU U COLMATbHO-3KOHOMUYECKUMH M HKOJIOTUYECKUMH IpoOIeMaMu



YeJIOBEYECTBA; OLEHUBATh IOCJIEACTBHUS CBOEH JESITENIBHOCTH 10 OTHOUIEHUIO K
OKpYy Karolle MpUpogHON cpelie, COOCTBEHHOMY 3/0POBbI0 M 3/IOPOBBIO OKPY’KAOLIUX
mofeil; 00O0CHOBBIBAaTH W COONMIOJATh  MEphl  MNPOPUIAKTUKA  HHQPEKIHOHHBIX
3a00JIeBaHM, TMpaBUia TMOBEJACHHS B TMpuUpoAe U obecrieyeHUs Oe30MacHOCTU
COOCTBEHHON KM3HENEATENbHOCTA B UPE3BBIUAWHBIX CHUTYyalUSX MPUPOJHOTO U
TEXHOI€HHOI'O0 XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIE HAy4YHbIE OTKPHITUS B
o0yracT OMOJIOTHH;

pa3BUTHE Yy OOYYarOUIUMXCsl MHTEIJIEKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH B
Ipolecce  3HAKOMCTBA C  BBLAAIOIIMMUCS  OTKPBITUSIMU U COBPEMEHHBIMU
HCCIIEIOBAaHUSAMH B  OHOJIOTUM, pEIIAEMBIMH €10 MpoOJIeMaMH, METOIO0JOTHEH
OMOJIOTMYECKOTO HCCIEAOBAHUS, TPOBEACHUS SKCIEPUMEHTAJIBHBIX HCCIIEIOBAaHUM,
pereHus OMOJOTUYECKHX 3ajlad, MOJEIUPOBaHUs OHUOJOTUYECKHX OOBEKTOB H
MPOLIECCOB;

BOCIIUTaHUE y 00yYarOUIMXCsl IEHHOCTHOTO OTHOIIEHUS K KUBOM MPHUPOJAE B LIEIOM
U K OTACNbHbIM €€ o0bekTaM U SBJICHUSAM; (HOPMHpPOBAHUE HKOJIOTHYECKOMH,
T€HEeTUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTyphl MOBEACHHUS B MPUPOJIE; HHTErpaluu
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuodpeTeHue oOy4armuMucs KOMITETEHTHOCTH B palMoHATILHOM
MIPUPOAONOIB30BaHUH (COONIOCHUE TPaBWJI TOBEIEHUS B MPHUPOJIE, OXpaHbl BHUJOB,
AKOCHUCTEM, Ouochepsl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 3J0POBbS OKPY KAIOIINX
monen (coOmroeHus Mep npoduiakTUKU 3abojeBaHMi, oOecriedeHue O0e30MacHOCTH
KU3HEACATCIIBHOCTH B  YPE3BbIUAHHBIX CHUTYaIlUsAX MPUPOJHOTO M TEXHOTECHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BAaHUS OHOJOTMYECKUX 3HAHUM M yMEHUH B
MOBCE/THEBHOMN KHU3HU;

CO3/IaHH€ YCJIOBHMI Ui OCO3HAHHOTO BBIOOpa OOYYAIOUIUMUCS HHIMBUYaTbHOMN
o0pa3oBaTeIbHON TPAEKTOPHUH, CIIOCOOCTBYIONICH MociienyoieMy npoheccCuoHaIbHOMY
CaMOOIPENICJICHUIO, B  COOTBETCTBMM C  MHAMBUAYAIbHBIMH  HHTEpECaMH U
NOTPEOHOCTSMU PETHOHA.

OO611ee YKcIo 4acoB, OTBE/IEHHBIX HA U3y4YeHHE OMOJOTUHU Ha YIITyOJIEHHOM YPOBHE
cpeaHero oomero oopa3oBanus, coctaBiser 204 gaca: B 10 kmacce — 102 ygaca (3 yaca B
Heaenmo), B 11 kimacce — 102 gaca (3 yaca B Heneno).

OT60op oOpraHu3alMoHHbIX (OpM, METOJOB M CpPEACTB OOydeHHUs OUOIOTHH
OCYHIECTBIISIETCSI C Y4€TOM CHElU(pUKA €ro CoJep:KaHWi U HaIpaBICHHOCTH Ha
OpOJODKEHHE  OMOJOTHYECKOTo  00pa3oBaHMs B OpraHU3alUsIX  CPEIHEro
pohecCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

OO6s13aTebHBIM yCIIOBUEM TIPH OO0yYeHHWW OMOJIOTMM Ha YTIIyOJIEHHOM YpOBHE
SABJISIETCSI TIPOBEJCHUE JIA0OpAaTOPHBIX M TpakTHueckux pabor. Takxke yuactue
oOydaromuxcsi B BBIIOJHEHUH TIPOEKTHBIX H Y4eOHO-UCCIIEeIOBATEIbCKUX pPaloT,
TEMaTUKa KOTOPBIX OINpEJeNaeTCs y4YWUTeJIeM Ha OCHOBE HMEIOIIUXCS MaTepUalbHO-
TEXHUYECKHX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHIA.

Conep:xanue
10 knace
ConepxaHve MpPOrpaMMbl, BBIICJIEHHOE KYpPCU8OM, HE BXOOUT B MPOBEPKY
rocyJapcTBeHHoU nroropoit arrecranuu (I'MA).
Tema 1. buoJsiorus kKak HayKka



CoBpemeHHass Ouosiorusi — KOMIUIEKCHass Hayka. KparTkas HCTOpus pa3BUTHUSA
ouonorun. buonornueckue Hayku W u3ydaeMble UMM TpoOiaeMbl. DyHIaMEHTaIbHEIE,
MIPUKJIATHBIE ¥ TOUCKOBBIC HAYUHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHne OuUONIOTMH B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOU
Kaptuabsl Mupa. Ilpodeccun, cBs3aHHble ¢ Ouosioruedl. 3HaYeHHE OHOJOTHH B
MPAKTUYECKOM  NESITEIbHOCTH  YEJOBEKA:  MEIUIIMHE,  CEIbCKOM  XO3SIMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPaHe MPUPO/IBI.

JdemMoHcTpanuu

[loptpets: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. dapBun, V.
l'apseit, I'. Mengens, B. U. Bepuanckuii, 1. II. IlaBnos, M. . Meunukos, H. U.
Basunos, H. B. TumodeeB-Pecosckuit, . Yorcon, ®. Kpuk, JI. K. benses.

Tabmuubpl u cxembl: «CBsA3bp OHONOTHHM C JAPYIMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuUCTeMbI M UX U3y4YeHHE

’KuBbie cucTeMbl Kak mpeaMer u3ydeHusi omosoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh MW IEJIOCTHOCTh, CJOXHOCTh U
YHOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3AIUsA, CAMOBOCIIPOU3BEICHHUE,
pa3ApakuMOCTh, K3BMEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aluy >KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOUYHBIN, TKaHEBBIH,
OpTraHW3MEHHBIN, TOMYJSIMOHHO-BUIOBOH, OSKOCHUCTEMHBIM (OMOreOICHOTHYECKUN),
ouocdepnsiii. [Iporiecchl, mpoucxosdnue B >KUBbIX cucTeMax. OCHOBHBIC MpPU3HAKHU
xuBoro. Ku3ub kak (opma cymiecTBOBaHMsS MaTepuu. Hayku, u3ydaroniyge >XUBbBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3AINH.

N3yuenne >xuBBIX cucteM. MeToabl Ouosiorndyeckoii Hayku. HaOmroaenwe,
U3MEpPEHHE, SKCIIEPUMEHT, CHCTeMaTu3alus, MeraaHanu3. [loHsTHe O 3aBUCHUMON M
He3aBUCMMOM mnepemeHHoOU. [lmanupoBanue skcnepumenta. [locTaHoBka W IMpoBepka
runore3. HyneBas rumoresa. Ilonartue BbIOOpkM U €€ ngocToBepHOCTh. Pazbpoc B
Ouonoruueckux JaHHbIX. OleHKa JOCTOBEPHOCTH MOJYUYEHHBIX pe3ysbTaToB. [IpuunHb
UCKQ)KEHMS PE3yJIbTaTOB dKCIIepuMeHTa. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpamumn

Tabmuipl 1 cxeMbl: « OCHOBHBIE TIPU3HAKU KU3HW», «BHOIOrMUEcKHe CHUCTEMBDY,
«CBolicTBa XMBOM MaTepum», «YPOBHU OpPraHU3ALMHU >KUBON HpUPOAbD», «CTpoeHHe
XKUBOTHOM KJIETKW», «TKaHUM IKUBOTHBIX», «CHCTEMBI OpPraHoOB YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buocdepa», «MeToabl U3y4eHUS KUBON TIPUPOIBI».

O6opynoBanue: naboparopHoe oOOpyJOBaHHE [UIsl TPOBEACHHUS HaOIIO/ICHUH,
WU3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonp3oBaHuE pa3IMYHBIX METONOB IPU HU3yUECHUU
KUBBIX CUCTEM.

Tema 3. buoJiorusi KJ1eTKH

Knerka — cTpykTypHO-GYyHKIIMOHANIbHAS €IWHUIIA KUBOTO. VICTOpHUS OTKpBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. [netineH, P.
BupxoB). OcHOBHBIE MTOJI0OKEHUSI COBPEMEHHOU KJIETOYHON TEOPUH.

MeTo/1bI MOJIEKYJISIPHON M KJIETOYHON OMOJIOTHMH: MHUKPOCKOIUS, XpoMaTorpadus,
ekTpodope3, METOA MEUEHBIX aTOMOB, auddepeHInaNIbHOe EeHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHHE KIETOK. M3yuenue  ukcuposamHvlx  Kiemox. IIEKTPOHHAas
Mukpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe (npudicusnennoe) uzyyeHue
KJIeMmoK.

JdeMoHcTpanuu



[Toptpersl: P. I'yxk, A. JleBenryk, T. IlIBann, M. lllneinen, P. Bupxos, K. M. bap.

Tabmupel u  cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBI MHKPOCKOID»,
«McTopus pa3BUTHS METOJIOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM  MHKpPOCKON, MHMKpPOIIpENapaTbl  PacTUTENbHBIX,
KUBOTHBIX U OaKTEPHUAIbHBIX KIIETOK.

IIpakTuyeckass  padora  «l3yyeHume  MeETONOB  KJIETOYHOM  OHOJIOTHH
(xpomatorpadusi, snekrpodopes, mupdepennuansaoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumuyeckass OpraHu3anus KJIETKH

XUMUYECKUN COCTaB KIJIETKA. Makpo-, MUKpO- U yIbTPaMHUKPOAJIEMEHThI. Boga u
€€ poJb KakK pacTBOPUTENS, pEarcHTa, y4acTUEe B CTPYKTYPUPOBAHUM KIIETKH,
TEIIOPETyJISIIuU. MuHepanabHble BeIECTBA KJIETKHU, MX Ouoyorudyeckas poiab. Pomib
KaTUOHOB M aHWOHOB B KJIETKE.

Opranvueckue  BemiecTBa  KIETKUM.  buonormueckue  nonumepsl.  benku.
AMUHOKHUCIOTHBIH cocTaB OenkoB. CTpykTypsl OenkoBoW Mosekynbl. I[lepBuunHas
CTpPYKTypa Oeyika, menTuHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTUYHAS CTPYKTYPBHIL.
Henatypanusi. CpoiictBa OenkoB. Knaccuduxanus OenkoB. buomornueckue (GyHKIIUH
0enkoB. /Ipuonsi.

Yraesoapl. MoHOocaxapuibl, IMCAXapUJIbl, OJIMTOCAXAPUIIBI W TOJHCAXAPUIBI.
OO6mwmii mnaH CTpoeHUs U (PU3NKO-XUMHUYECKHE CBOMCTBa YyrieBOJOB. buomormueckue
(GyHKIMU yTIEBOIOB.

Jlumuael. TuapodunbHO-rHApOoPoOHBIe cBoiicTBa. Kiaccudukauus TUNUAOB.
Tpurnuuepuasi, oconunuapl, BOCKH, cTepouabl. bruomornueckue QyHKIIUU JTUTIHAIOB.
OO6mue cBoiicTBa OHONOTMYECKUX MeMOpaH — TEeKydecTb, CIOCOOHOCTh K
CaM03aMbIKaHUIO, IMOJTYTPOHNULIAEMOCTb.

Hykneunossie xkucinorsl. JHK wu PHK. CrtpoeHue HYKIEHHOBBIX KHCIOT.
Hyxneotuasl. [lpunnun kommiementaproctu. [Ipasuno Yapradda. Ctpykrypa JHK —
NBOMHas crnupaib. MecTtoHaxoxaeHue u ouosnornyeckne ¢pynkumu JJHK. Buasr PHK.
Oyukiuu PHK B kieTke.

Crpoenune wmousekyinsl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonorunueckne ¢ynkiun AT®. BoccraHoBneHHblE NTEPEHOCUMKH, HMX (YHKIUUA B
Kinetke. JIpyeue wuyxneozuompugpocpamor (HT®D). Cexenupoanue JHK. Memoow
2CHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHasi Ouojorus: OuOXMMHYECKHEe U OuopU3MUECKHe HCCIeTOBaHUS
cOCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OUOMOIIeKyI. Modenupoearue cmpykmypsi u
@yHKyutl OGuomonexynr u ux Komniekcos. Komnviomepmuwiii ouzatin u opeanuyeckull
cunme3s OGUOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamumn

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Courep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHre XMMHUUYECKUX 3JIEMEHTOB B HEXKHMBOM MPHUPOIEH,
«PacmpeeneHre XUMHUUECKUX 3JIEMEHTOB B KUBOU IIPUPOJIE.

Tabmumet u  cxembl:  «llepuogudeckass TabnauIa XUMHUYECKUX DIIEMEHTOBY,
«Ctpoenne MoJekyidbl BoAbl», «BemectBa B cocraBe opraHu3moBy, «CtpoeHue
MOJIeKYJbl  Oenkay, «CTpyKTyphl OENKOBOW MONEKyNb», «CTpOCHHE MOJEKYI
yrieBoJoB», «CTpoeHue Mojekyna aunuioBy, «HykinenHoBble KHUCIOTHDY, «CTpoeHue
MoJieKyJbl ATO».

O6opynoBaHue: XUMHUECKast Tocy1a 1 000pyI0BaHHE.



Jlaboparopnasi pa6ora «OOHapykeHHE OEJIKOB C IOMOIIbI0 KauyeCTBEHHBIX
peaKuuii.

Jlaboparopnas padora «lccienoBaHue HYKIEMHOBBIX KHUCJIOT, BBIAEIEHHBIX W3
KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue n PYHKIHMHU KIETKH

Tunsl  KIETOK:  dyKapuoTHdeckas W mpokapuoTuueckas.  CTpyKTypHO-
(yHKIMOHAJIbHBIE 00pAa30BaHUs KIETKH.

CrpoeHue mNpoKapuOTHYECKOM KieTku. KieTouHas crteHka OakTepuil U apxew.
Oco0eHHOCTH CTPOEHUsI TeTepOoTpPO(GHON M aBTOTPOPHONW MPOKAPUOTHUYECKUX KIIETOK.
MecTo 1 poJib IPOKApUOT B OMOILIEHO3AX.

Crpoenne W (PYHKIIMOHUPOBAHUE SYKAPUOTHUYECKOM KieTku. I[lnasmarudeckas
MeMmOpana (masmanemma). CTpykTypa Iuta3MaTtuueckoi wmeMOpanbl. TpaHcmopT
BEILECTB 4epe3 IUIa3MaTHYecKyl0 MeMmOpaHy: maccuBHbI (nuddy3usa, oOneryéHHas
muddy3us), aKTUBHBIMA  (MEpBUYHBIE W BTOPUYHBIA  AKTUBHBIM  TpaHCHIOPT).
[Tonynponunaemoctr MeMOpanbl. Pabota HaTpuii-kaiueBOoro Hacoca. OHAOLUUTO3:
MUHOIUTO3, (arouurto3. Ik3omuTo3. Kierounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH pacTeHUi, rpuooB.

Hurtomnazma. Iluto3ons. Iutockener. JlBuwkeHue uuTOIIa3Mbl. OpraHousl
kietkd. OpHOMeMOpaHHbIE OpTaHOWAbl KIETKU: sHJominasmaruuyeckas cetb (OI1C),
annapat [oapmku, nM30COMBI, HMX cTpoeHue U (QyHKuud. B3aumocBs3b
OJTHOMEMOpaHHBIX OpraHouj0B kieTkh. CTpoeHHe TpaHyISIPHOIO PETUKYIyMa.
Mexanuzm wnanpaenenus 6enkos 6 IIIC. CuHte3 pacTBOpuMBIX OenkoB. CuHTE3
KJIETOUHbIX MeMOpaH. [nmajgkuii (arpaHyJsIpHBIN) SHIOMIA3MATHUYECKUH PETUKYIYM.
CekpetopHas ¢yHkuus amnmapatra [onbmku. Moouguxkayus 6Oerkos 6 annapame
Tonvoorcu. Copmupoexa benxos 6 annapame I onvodcu. TpaHCIOPT BEIIECTB B KIIETKE.
Baxkyoinu pacturenbHbiX ki1eTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUBI KJIETKU: MUTOXOHIPHUH, IIACTUABL. [Ipoucxoswcoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crtpoenue U QyHKIIMM MUTOXOHIpUN M mactuj. [lepBuyHble, BTOPUYHBIE U CJIOKHBIE
IUIACTU/IBI (POTOCHHTE3UPYIOIMIUX FYKAPHOT. XIIOPOIUIACThI, XPOMOILIACTHI, IEHKOILIACThI
BBICIIUX PACTCHUIA.

HememOpannbie opranounbl kjeTku CTpoeHune u  (QyHKIMM HeMeMOpaHHBIX
OpraHouJOB KIETKU. PuGocoMbl. [lpomescymounvie ¢hunamenmoi. MuUKpoduiIaMeHTHI.
Axmunogvle muxpoguiamernmol. MBpIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
Hemblueynvlx Kiemok. MukpoTpyoouku. Knerounsiii nentp. CTpoeHne U JBUKEHUE
KTYTUKOB W  pecHuuek. Mukporpybouku 1murorinasMel. llentpuons.  benxu,
accoyuuposannvle ¢ MuKpoguiamenmamu u Mukpompyoouxamu. Momopmsie 6enxu.

SAnpo. O6onouka siApa, XPOMATHH, KapHOIJIa3Ma, SIIPBIIKH, MUX CTPOCHUE U
bynkuuu. AnepHsiit 6enKOBBIH MaTpUKC. [IpocTpaHCTBEHHOE PACTOIOKEHUE XPOMOCOM
B UHTepda3HOM siape. Jyxpomamun u cemepoxpomamur. belku XpoMaTUHA — TUCTOHBI.
Hunamuxa soepHotl 06010uKU 8 Mumose. Hoepuwviii mpancnopm.

Knerounsie BkimtoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHKA KIETOK JSyKapuOT
(pacTuTenbHOMU, )KUBOTHOM, TPUOHOM).

JdemoHcTpannu

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryimuc.

Tabmuiet u cxembl: «CTpoeHHE PYKAPHUOTUIECKON KIETKN», «CTpoeHue KUBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpOEHHE MHUTOXOHIPUN», «SIpoy,
«CTpoeHue NpoKapuoOTHUECKON KIETKN.



O6opynoBaHue: CBETOBOM  MHKPOCKON, MHUKpPONpENapaTbl  PACTUTEIBHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEPHATBbHBIX KIIETOK.

Jlaboparopnas padora «/3ydueHue CTpOECHHS KIETOK PA3IMYHBIX OPTAaHU3MOBY.

IpakTnueckas padora «/3ydyeHne cBOWCTB KIIETOUHON MEMOpaHBI».

Jlaboparopnass pabora «lcciaenoBanue IuIasMoiM3a M JACIUIA3MOJIM3a B
PaCTUTENIbHBIX KIIETKAX).

IIpakTuyeckass padora «l3ydeHHne IBMKEHHUS LHUTOILUIA3MbI B PACTHTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB U NMpeBpaLlieHHe YJHEPIrUM B KJIETKe

AccuMuisIiIs U AMCCUMMIISILUSA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: AaBTOTPO(HBIA U TreTepoTpodHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX
mpoueccax. JHepreTuueckoe obecnieyeHue KieTku: npeBpamieHue ATD B 0OMEHHBIX
npoueccax. @DepMEHTaTUBHBIM  XapakTep peakuuid KIETOYHOro metabonu3ma.
depMeHThI, UX CTpPOEHHE, CBOMCTBAa M MexaHus3Mm nedctBus. Kodepmentsl. Otnnuus
(GepMEeHTOB OT HEOpPraHMYeCKUX KaTalu3aTopoB. benku-aktuBatopsl U  OenKu-
MHTHUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEaKUUA OT Pa3IUYHBIX
(haxkTopoB.

[TepBUYHBIN CUHTE3 OpraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEeHHbLI
u okcueenHulll pomocunmes y oaxmeputi. Ceemocoduparowjue nueMeHmol U NUSMeHmbl
peaxkyuonno2o yeuwmpa. Ponb xmopomnacTtoB B mpouecce QorocuHTe3a. CBeToBas U
TeMHOBas Gazpl. Domoovixanue, Csz., C4. u CAM-munsvt pomocunmesa. [IpoayKTUBHOCTD
doTocuHTe3a. BnusHue pa3znuyHbIX (PAKTOPOB HAa CKOPOCTH (HOTOCHHTE3A. 3HAUYCHHE
dboTocuHTE3A.

XemocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETHUKOB: HHUTPUMULHPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHUHTE3A.

Ana’poOHble opranu3Mbl. Bupael Oposkenus. Ilpogykrtsl OpokeHHs W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHblE  MHUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUHU U BO3OYAUTENH OOe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpPreTudeckoro oobmena. IloaroroBUTENbHBIN
sTan. [ nukonu3 — 6eCKUCIOPOAHOE PACIIETIIICHUE TITIOKO3HI.

buonornueckoe OKWCIEHHWE, WIM KIETOYHOE JbIxaHue. Pojib MUTOXOHIIpUN B
nporeccax Ouosnornyeckoro okucieHus. [luknudeckue peakuun. OKUCIUTENIbHOE
dbochopuwmupoBanmne. Duepeus memopanunoz2o epaouenma npomoros. Cummesz ATD:
paboma npomonrnoi AT@-cunmasvl. [IpenmyiecTBa adpoOHOTO MyTH OOMEHa BEIECTB
nepen aHadpoOHBIM. DPPEKTUBHOCTH IHEPTETHUECKOT0 OOMEHA.

JdeMoHCcTpamumn

[Moptpersr: JIx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenprapar, [1. Muruen, I'. A. 3aBap3uH.

Tabmuner u cxembl: «DOTOCUHTE3», «DHEpreTudeckuii obmeny», «buocuHTE3
oenka», «CTpoeHue pepMeHTa», « XeMOCUHTES.

O6GopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE Il TPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHnas padora «/3ydyeHne KaTaIUTHUECKONW aKTUBHOCTU (DepMEHTOB (Ha
MpUMeEpe aMuUIa3bl WM KaTalasbl)y.

JlaGopaTtopHasi padora «/3yueHue (hepMEHTATUBHOIO pacIICIUIEHUs MEPOKCHIA
BOJIOpOJa B PACTUTEIbHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTopnas pa6ora «CpaBHeHHE ITPo1ieccoB (HOTOCUHTE3a U XEMOCHUHTE3a.



Jlaboparopnas padora «CpaBHeHHUE MTPOLIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HacsiencreenHas muHGpopManus U peajn3anus e€é B KJIeTKe

Peakiiuu wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpu4yHOro cuHTe3a. Peanuzanusa HacnenctBeHHOW uHpopmaruu. ['eHeTHUecKuil Ko,
ero cpoucrBa. Tpanckpunuus — matpuusslid cuHTe3 PHK. IIpunnuner tpanckpunmuu:
KOMILIEMEHTapHOCTb, AHTHUIIAPAJLICTBHOCTb, ACUMMETPUYHOCTb. Cospesanue
mampuunvlx PHK 6 ayxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yuactue TpaHcnopTHelix PHK B OuocunTeze Oenka.
YcnoBus 6uocuntesa 6enka. KogupoBanue aMuHOKHUCIOT. Pos pubocom B OMOCHHTE3E
Oenka.

Coepemennvie npeocmaeénenuss o cmpoenuu 2enos. OpraHuzauus T€HOMA Yy
MPOKAPUOT U DYKapHOT. Perynsius akTHBHOCTH T€HOB y MpokapHuoT. ['umores3a onepoHa
(®. XKakob, XK. Mano). MoznexynapHnvie mexanuzmvl IKcnpeccuu 2eHo8 y dykapuom. Ponb
Xpomamuna & pezynayuu pabomwl 2enog. Perynsius oOMEHHBIX IMPOLIECCOB B KIIETKE.
Kiterounsliit romeocras.

Bupycbr — HekneTrounele (QopMbl KU3HM M oOnuraTHbie mnapa3uThl. CTpoeHHE
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. ;Kusnennwiit yuxn JJHK-
cooepacawux eupycos, PHK-cooepoxcawux eupycos, 6axmepuogpacos. QObpamuas
MPAHCKpunyus, pesepmasa, uHmezpasd.

Bupychble 3a0oneBanus 4yenoBeka, *KUBOTHbIX, pactenuil. CIINJ], COVID-19,
COIMATbHBIC U MEAUIIMHCKUE MPOOICMBI.

Buoungopmamura: umwmezpayus u ananuz 6onvuwux maccusos («bigdatay)
CMPYKMYpPHbIX Ouonocuyeckux OanHvlx. Hanomexwonocuu 6 6Ouonocuu u meouyume.
IIpoepammupyemvie ynxyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcma.

JdeMoHcTpamumn

[Toptpetsr: H. K. Kosbiios, 1. Y. iBaHOBCKUIA.

Tabmuupl u cxembl: «buocuHTe3 Oenka», «['eHeTMUeckuid Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTHyeckan padora «Co3nanne MOJIEIU BUPYCay.

Tema 8. JKu3HeHHBbII IMKJI KJIETKH

Krnerounslit nuki, ero nepuoas! u peryisus. Marepdasza u muto3. OcoGeHHOCTH
IpoIeccCoB, MpoTeKkaromux B wuHTepdaze. [loAroroBka KIETKH K  JEJICHUIO.
[IpecunTeTHUeCcKUi  (MIOCTMUTOTUYECKHI), CHHTCTHYECCKUH M TMOCTCHHTETHYCCKUM
(IpeMUTOTHYECKUI ) TIEPHOIbI HHTEP(a3HI.

Marpuunsiii  cunte3 JIHK — pennukanus. Ilpunnuner perukanuu  JJHK:
KOMILUIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHBIN CHHTE3, aHTUNAPAJLIEIbHOCTh. MeXxaHu3m
permukauuu  JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepbl U Teaomepasa.
XPpOMOCOMHBI HA0Op KIETKH — KapUOTHIN. JIWIIIOMAHBIA W TaIIOWAHBIA HaOOpHI
xpoMocoM. ['oMonoruyabie XxpoMocoMbl. [1010BbIE XPOMOCOMBI.

Henenue knerku — Muto3. CTraauu MUTO3a M MPOUCXOIALIME B HUX IPOLIECCHI.
Tunel muto3a. Kapruokunes n uutokuHes. buonornueckoe 3HaueHUE MUTO3A.

Perynsuus MutoTrdeckoro nukia kiuetku. [Iporpammupyemast kinetodHasi rTudenp —
anomnTo3.

Knerounoe smpo, XxpoMocombl, (yHKIMOHANbHAS Te€HOMHKA. Mexanuzmoi
npoaugepayuu, ouggepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemrxay —
ououngpopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuu



Tabmuubpt u  cxeMbl: <«OKU3HEHHBIM LUK KIETKW», «Muto3», «CrpoeHue
xpomocom», «Permmukanusa JTHK».

O6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenapaTsl: «MHTO3 B KIETKax
KOpELIKa JTyKay.

JlaboparopHas padora «/3yuyeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

Jlaboparopnas pabdora «Habnronenre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoenne U pyHKIUHM OPraHU3MOB

buonornueckoe paszHooOpasue opraHu3moB. OJHOKIETOYHBIC, KOJOHHUAIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHUS U IKU3HEACSITENIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrtepun, apxeuw, OIHOKJIETOYHbIE TpHUObI, OJHOKJIETOYHBIE BOJOPOCIH, JApPYyrue
poTUcThl. KoJIOHManpHbIE OpraHU3MBI.

B3anMocBa3b yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak eguHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHas, MOKPOBHa,
MpOBOJsIIas, OCHOBHas, MexaHuyeckas. OcoOeHHOCTH CTpoeHus, (QyHKUMA U
PACIIOJIOKEHUS TKAHEN B OpraHaxX pacTCHUN.

TkaHM KUBOTHBIX M 4YEJOBEKAa. THUIBI JKMBOTHBIX TKAaHEW: OHIUTEIUAIbHAs,
COCIMHUTENbHAs, MbllIeyHas, HepBHas. OcoOeHHOCTH CTpoeHus, GQyHKUMA U
PacIIOJIOKEHNs TKAHEH B OpraHax KUBOTHBIX M YEJIOBEKa.

Oprassl. BereraTuBHble U T€HEPATHBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpraHOB XUBOTHBIX U yeaoBeKa. DyHKIIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranusmoB. Kapkac pacreHuil. CkeneTsl OAHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHbli W BHyTpeHHUH ckeneT. CTpOEHHE U THIIbI
COEIMHEHUS KOCTEH.

JIBuKeHHe OpraHu3MoB. J[BH)KEHHE OJHOKIETOYHBIX OPraHU3MOB: amMEOOUAHOE,
KT'YTUKOBOE, pECHUYHOE. [|BU)KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPONU3MBbl U HACTHUHU.
JIBMKeHHe MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJOBEKa: MbIllIeyHasi cuctema. Peduekc.
CkelneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlornoiieHne BOABI, YIVIEKUCIOTO Tra3a M MHUHEPAJIbHBIX
BEILIECTB pacTeHHsMU. lIuTaHuWe >XMBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPHUKIETOUHOE
nunieBapenue. [luranre no3BOHOYHBIX KUBOTHBIX. OTAENbl MUIIEBAPUTEILHOTIO TPAKTA.
[IumeBapurenbHbie xkene3bl. [luneBaprurenpHas cucremMa 4eoBeka.

JlpixaHue opraHu3MoB. Jlpixanwe pacTteHuid. JlpixaHue >KUBOTHBIX. Juddysus
ra3oB 4epe3 IMOBEpXHOCTh KieTkU. KoxkHoe papixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
XKabepnoe u n€rouHoe npixaHue. J[pIXaHWE IMO3BOHOYHBIX >KUBOTHBIX W YEJIOBEKa.
DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX JKUBOTHBIX. J{pIxaTrenbHas
CUCTEMa YesioBeKa. MeXaHW3M BEHTWISIUUU JETKUX Yy NTUL M  MIJICKONUTAOIIMX.
Perysiius npixanus. J{prxarenbHbIe 00bEMBI.

TpancnopT BelIECTB y OpraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcnopT BewmiecTB y KUBOTHbIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas
CUCTEMa IT03BOHOYHBIX KXUBOTHBIX U yenoBeka. Cepale, KpOBEHOCHBIE COCYJIbl U KPOBb.
Kpyru kpoBooOpaiieHusi. OBOJIOLMOHHBIE YCIOXKHEHHS CTPOCHHS KpPOBEHOCHOMU
CHCTEMBI T03BOHOYHBIX KUBOTHBIX. PaboTa cepama u e€ peryssus.

Brinenenue y opranun3MoB. Beiaenenue y pacteHuil. BulaeneHue y KUBOTHBIX.
CoxparutenbHble Bakyoiau. Opransl BbifeneHUs. PUIbTpaLus, CEKpeluuss U oOpaTHOE
BCACHIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeleHUA. CBsA3b IOJOCTU Tela C



KPOBEHOCHOM M BBIICINUTEIBHON CHCTEMaMU. BblfelieHre y T0O3BOHOYHBIX KMBOTHBIX U
yenoBeka. [loukn. Ctpoenue u QyHKIMOHHpOBaHHE HedpoHa. OOpa3zoBaHHE MOYH Y
YEJI0BEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. Criopsl OakTepuil
W LUCTHl MPOCTEHIIUX. 3aluTa y MHOTOKIETOYHBbIX pacTeHuid. Kytukyma. Cpenctsa
MACCUBHOU M XUMHUYECKOHN 3aIUTHI. OUTOHIIUIEL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIC. 3alUTa
opranu3ma ot Oone3Heil. IMmyHHast cuctema dvenoBeka. KieTo4yHblii U TrymMOpasibHBIN
UMMYHHUTET. Bpoxkn€HHbIM U NpHOOpeTéHHBIN cnenupuyeckuii UMMyHUTET. Teopus
KIIOHAJTbHO-ceiekTuBHOrO uMmmynuteta (II. DOpnux, ®. M. bepner, C. Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoB. Poiib BpOXKIEHHOIO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTs u perynsanus y opraHusmMoB. Pa3ipaXMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucsl. PaznpaxxumocTts u perynsauus y pacteHuid. PocToBele BelecTBa u
VX 3HAYCHHE.

HepBHas cucrema u pedriekropHas peryisuus y >KMBOTHBIX. HepBHas cucrema u
€€ orzenbl. DBOJIOLNMOHHOE YCIIOKHEHHUE CTPOCHUS HEPBHOW CHCTEMBI y >KMBOTHBIX.
OTtaenbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekTopHas ayra.
besycnoBHbIe U yCIIOBHBIE pe(IeKCHI.

I'ymopanbHas perynasuus ¥ S3HAOKpPUHHAS CHUCTEMa )KUBOTHBIX U ueloBeKa. JKene3bl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [[ercTBME TOPMOHOB. B3anMOCBS3b HEPBHOU U
SHJOKPUHHON cucTeM. [ mmoranamo-runodusapHas cuctema.

JdemoHcTpannu

[Toptper: U. 11. I1aBinos.

Tabmupt u cxembl:  «OJHOKIETOYHBIE  BOJOPOCIN», «MHOTIOKIETOUHbIE
Bogopocnn», «bakrepuny, «IIpocreitmme», «Opransl HBETKOBBIX pacTeHUID, « CUCTEMBI
OpraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOMbIX», «TkaHu
pactenuit», «KopHeBble cucremor», «CrtpoeHue credns», «CTpoeHHe JHCTOBOM
IUIACTUHKW», « TKaHU KUBOTHBIX», «Ckener yenoBeka», «lluieBapurenbHas cucremay,
«KpoBeHocHast cucrtemar», «/lpixatenpHas cucteMa», «HepBHas cucrema», «Koxar,
«Mpblleynass cucreMa», «BpimenurtensHas cucrema», «OHIOKPUHHAs CHUCTEMay,
«Ctpoenne wmpimnb», «Mmmynuter», «Kumednononoctasie», «(CxemMa NUTaHUS
pacteHuit», «KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTPOECHHE THAPBD»,
«Ctpoenue mianapun», « BHyTpeHHee cTpoeHne nokaeBoro 4epss», «HepBHas cucrema
pBI0», «HepBHas cuctema nsarymkmn», «HepBHas cucrtema npecMbikaromuxcs», «HepsHas
cucrteMa ntuny, «HepBHas cucrema mMiekonuTarmux», «HepBHas cucrteMa uenoBekay,
«Pednekcy.

O6GopynoBaHue: CBETOBOW  MHKPOCKOI, MHKpPOIpenapaThl  OJHOKIETOYHBIX
OpraHMU3MOB, MUKPOIIPENAPaThl TKaHEW, PAaKOBUHBI MOJUTIOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXKUX, JKUBBIE DK3EMIUISIPhl KOMHATHBIX PACTEHUN, TepOapuu pacTeHUN pa3HBIX
OTZENIOB, BIIAXHBIE IIpENnapaTbl >KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUJIEKIIMHU
0eCrO3BOHOYHBIX J>KMBOTHBIX, CKEJET YeJIOBeKa, OOOpYJOBaHHE JUISI JEMOHCTpPALUU
MOYBEHHOTO U BO3AYILIHOIO MUTAHMS PAaCTECHHH, paclIeIUIEHUs] KpaxMana U OelIKOB IM0J
neicTBreM (EepMEHTOB, 00OpYyIOBaHHME Uil JAEMOHCTPALMH OMNBITOB IO H3MEPEHUIO
KU3HEHHOU €MKOCTHU JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX ABMKCHUN, MOJEIU TOJIOBHOTO
MO3Ta Pa3IuYHbIX )KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TkaHel pacTEeHUN».

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX».



JlabopaTtopnas padora «/3ydyeHue opraHoB LBETKOBOI'O PACTEHUSD.

Tema 10. PazmHoKeHue 1 pa3BUTHE OPraHM3MOB

@opMBI pa3MHOXKEHUS OpPraHuU3MOB: Oecrojoe (BK/IIOYas BEreTaTuBHOE) U
noyioBoe. Bunpl Gecnonoro pazMHOKEHHS: MOYKOBaHHUE, CHOPYJALHMS, (parMeHTalus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoseie kieTku, nnu ramersl. Meno3. Ctaguu meiosa.
[loBenenne xpomocom B Menosze. Kpoccunrosep. buonornueckuii cMmbicin Meio3a
IIOJIOBOTO mporecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPIraHU3MOB.

[IpenzapoasimieBoe pasButue. ['ameroreHe3 y JKMBOTHBIX. [lonoBbIE JKee3bl.
OOpa3zoBaHue W pa3BUTHE IMOJIOBBIX KieTOK. Crnepmarorene3 u ooreHes. CTpoeHue
ITOJIOBBIX KIIETOK.

OmnonoTBopeHue W SMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CHOCOOBI
OIUIOOTBOPEHHUSI: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPUOJIOTHS — HayKa o
pPa3BUTHUU OPraHu3MOB. Mopgoecenes — 00Ha u3z 2n1asHuIX NpoodIeM IMOPUOTOSUU.
Konyenyus mopgpocenos u mooenu mopgoecenesa. Ctaguu sMOpruoreHes3a >kMBOTHBIX (HA
npumepe Jarymku).  [poGnenuwe. Tunbel npoOnenus. /Jemepmunupoeannoe u
HedepMuHuposannoe opooaenue. bnacmyna, munet 6aacmyn. OCoOOEHHOCTH APOOICHUS
MJICKOMHUTAIOIMIMX. 3apO/AbIIIEBbIC TUCTKU (racTpyisauus). 3aKiajka OpraHoB U TKaHeH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOEe BIMSHHE 4YacTed pa3BUBAIOLIEIOCS 3apojbliia
(oMOpuoHanbpHas MHAYKLIMS). 3akiajka IJIaHa CTPOEHHUs KUBOTHOTO KaK pe3yjbTaT
MEepapXUuecKX B3aMMOJICHCTBUN TE€HOB. BiusHue Ha SMOpUOHANBbHOE pAa3BUTHE
pa3InYHbIX (PAKTOPOB OKpYKAIOIIEH cpebl.

Poct u pa3Butue xuBotHbIX. [TocTamMOproHaneHblil nepuoa. [psimoe u HenpsiMoe
pasButue. PazBurue ¢ MeraMop(o3oM y Oecrio3BOHOYHBIX M MO3BOHOYHBIX KHUBOTHBIX.
buonornueckoe 3HaueHHE NPSMOTO U HENPSIMOIO PA3BUTHSI, UX PACIHPOCTPAHEHHE B
npupoae. Tumbsl pocTa )KUBOTHBIX. DAKTOPBI PETYISIMUU POCTA KUBOTHBIX U YEJIOBEKA.
Cragun nocToMOPHUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U uenoBeka. [leprosl oHTorenesa
yenoBeka. CTapeHne U cMepTh Kak OMOJI0THYECKUE TPOIECCHI.

Pasmuoxxenue wu pasButhe pacteHuid. ['ameropur um cmopodur. Meio3 B
KU3HEHHOM ILMKJIe pacTeHuil. OOpa3oBaHHe croOp B Mmpoiiecce Menos3a. ['amerorenes y
pacteHuil. OIUIOAOTBOPEHWE U PA3BUTHE PACTUTENBbHBIX OpPraHu3MoB. JIBoliHOE
OILIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJisilii OHTOI€HE3a Y PACTEHUMN U KUBOTHBIX.

JdeMoHcTpamuun

[Toptpersl: C. I'. Hapamun, X. [lIneman.

Tabmumet u  cxembl: «BereraruBHoe pasmHOkeHHe», «Tumbsl OGecroioro
pa3MHOXeHUs», «Pa3MHOXEHHME  XJIaMUIAOMOHANbD, «Pa3MHOXEHHE  3BTJIIEHBD»,
«Pa3mHOXeHue rtuape», «Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHue
SUIEKIIETKH U ciepMaTo3onia», « OCHOBHbIE CTauu OHTOreHe3a», «IIpsiMoe u HenmpsiMoe
pazButue», «Pa3BuTue Maiickoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JATYLIKH,
«JIBOIHOE OIJIOIOTBOPEHUE Y IBETKOBBIX pacTeHuid», «CTpoeHue ceMsiH OJTHOAOIbHBIX
U JIBYJOJIbHBIX pAaCTEHUN», «KU3HEHHBIN UK MOPCKOM KanycTbDy, « KU3HEHHBIN UK
Mxa», «KW3HEHHBIN UK NANOPOTHUKAY, <« KU3HEHHBIN IIUKI COCHBDY.

OObopynoBaHue: CBETOBOW  MHKPOCKOI, MHUKpOIIpernapaTrbl — SHLUEKIETOK |
CHEepMaTO30MA0B, MOJieb « LUK pa3BUTHUS JATYLIKI.

JlaGopaTopnasi pabora «l3ydyeHue CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».



IIpakTHyeckass padora «BpriBaeHHME NPU3HAKOB CXOACTBA  3apOJBILICH
IT03BOHOYHBIX KUBOTHBIX).

JlaGopaTopHas pab6ora «CTpoeHHE OPraHOB Pa3MHOXKEHHS BBICILIUX PACTEHUN.

Tema 11. TI'eHeTMka — HayKa O HAacCJEeACTBEHHOCTM M H3MEHYHUBOCTH
OPraHu3MoOB

Wcropus craHoBIEHUS U pa3BUTHUSA I'€HETUKH Kak Hayku. PabGotel I'. Menpens, T
ne ®@pusa, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B pa3BUTUM TeHeTHKU. Pabotsr H.
K. KomemoBa, H. M. BasumoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Oununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE IOHATUS W CHUMBOJIBL. [ 'OMOJOTHYHBIE XPOMOCOMBI,
aJUICIIbHBIC T€HBI, AIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIM U PELIECCUBHBIN MPU3HAK,
TOMO3UI0Ta, TeTePO3UroTa, YUCTas JUHUS, THUOpHUIbI, TeHOTun, (eHoTun. OCHOBHbIE
METO/1bl TEHETUKU: TUOPUIO0TOTUYECKUN, TUTOJOTUYECKUH, MOJIEKYIIPHO-TE€HETUYECKU .

JdemMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos,
A. H. benoszepckuii, I'. JI. Kapneuenko, KO. A. ®ununuenko, H. B. Tumodees-
PecoBcknid.

Tabmuie! 1 cxembl: «MeTobl TeHETUKNY, «CXeMbl CKpEUTUBaHUY.

JlaGopaTopnas pa6ora «/lpo3oduna kak 00bEKT FreHETUUECKUX UCCIIeI0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuatoe ckpeuranue. [lepBbiii 3akoH MeHzens — 3akoH eauHooOpa3us
ruOpuoB nepBoro nokoseHus. [lpaBuno nomuHupoBanus. Bropoi 3akon Menaenst —
3aKOH  pacllelyieHus Mpu3HakoB. LluTojmormyeckue OCHOBBI  MOHOTHOPHIHOTO
CKpeIlMBaHus. [ unoresa 4nucToTH raMer.

Ananusupyromee ckpemnBanue. IIpoMexyTouyHbIli XapakTep HacJeIOBaHUS.
Pacmieruienre Npu3HaKkoB IIPU HEMOJHOM JIOMUHUPOBAHHUH.

JurnbpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOIO
HacJieZIOBaHUs MPU3HAKOB. LluTonornueckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHNUS.

CueruienHoe HacienoBaHue mnpusHakoB. Paborel T. Moprana. CuerieHHOe
HaCJIEIOBaHUE TE€HOB, HApYyIICHHWE CLEIUICHUS MEXIy T€HaMH. XPOMOCOMHAsl TEOPHs
HaCJIEICTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBI MEXaHU3M OINpENENICHNs I1oja. AyTOCOMBI MU
IIOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHblii W rereporamMeTHbli moi. ['eHeTnmdeckas
CTPYKTYypa IIOJIOBBIX XpoMOcoM. HacrnenoBanue npu3HakoB, CLEIUIEHHBIX € ITOJIOM.

I'enoTun xak nenoctHas cucrema. Ilneiiorponus — MHOKECTBEHHOE JEMCTBUE TEHA.
MHOX€eCTBEHHBIN AJUICIIU3M. B3aumopencreue HEaJJIETIbHBIX TEHOB.
KommnementapaocTs. Onucras. [Tonnmepus.

I'eneTnuecknii KOHTPOJb Pa3BUTUSA PACTEHUM, >KMBOTHBIX M YEJIOBEKA, a TAKXKe
($U3MOIOTUYECKUX IPOLECCOB, MOBEJACHUS M KOTHUTHBHBIX (QYyHKIMHA. ['eHeTnyeckue

MEXaHU3Mbl CHUMOHMOI€HEe3a, MEXaHU3Mbl B3aUMOACUCTBHUS «XO3SIMH — TMapa3uT» u
«XO3fMH — MHKpoOMOM». ['eHeTHdecKkue acreKThl KOHTPOJsI U HM3MEHEHUs
HACJIeICTBEHHON MH(POPMAIIUU B MIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpaunu

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

Tabmuer 1 cxemsl: «llepBwiii U BTOpoW 3akoHBl Menpaens», «Tperwil 3akoH
Menpnens», «Ananusupylollee ckpemuBanue», «HemnonHoe — 1OMUHHMpPOBaHHEY,
«CreruieHHOe HaclleJJoOBaHue MPU3HAKOB Y Apo30¢miby, «I eHeTuka monay, «Kapuorun



yenoBeka», «Kapuorun apozodpumiby, «Kapuotun nrunby», «MHOXECTBEHHBIN
aJuIeIn3My, «B3anMoaenucTBIue TEHOBY.

O6opynoBaHue: MOJENb Uil JEMOHCTpAllMM 3aKOHOB €IUHOO0Opa3us TruOpuIoB
MEPBOr0 MOKOJEHHUS M PACHICIUIEHUS] MPU3HAKOB, MOJEIb Uil JEMOHCTPALMU 3aKOHA
HE3aBHCHMOI'O0 HAcCJICOBAHUSA IPU3HAKOB, MOJENb Ul JAEMOHCTPALlMM CLEIJIEHHOTO
HacJe0BaHus MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoIpenapar: «Jpo3odumnay.

IIpakTHyeckas padora «3yuenue pe3yiabTaToB MOHOTUOPUIHOTO CKPEITUBAHUS
y ApO30(HIIBI».

IIpakTnueckas padora «/3ydyeHue pe3yapTaToB TUTMOPHIHOTO CKPELIMBAHUS Y
Ipo30(GUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u  cpenbl  mpu  popmupoBaHuu  ¢GEHOTHIIA.
N3menunBocTh mnpu3HakoB. KayecTBEHHbIE M KOJIMYECTBEHHBIE MPU3HAKU. Buasl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHAS U HACJICICTBCHHASI.

MoaudukanmonHass  U3MEHUYMBOCTh.  Ponb  cpeapl B (OPpMHPOBAHUHU
MoaudukanmoHHol M3MeHuyuBocTH. Hopma peakuuu npusHaka. BapualmoHHbIN psan u
BapuanronHas kpusas (B. Moranncen). CBoiicTBa MOIU(DUKAIIMOHHONW U3MEHYUBOCTH.

I'enoTunuueckass M3MEeHYMBOCTh. (CBOWMCTBA TE€HOTHUIMYECKON HW3MEHYMBOCTH.
Bupl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KomOunatnBHas W3MEHYMBOCTHL. Melo3 W TIOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHOM W3MEHUYMBOCTH. PoOjIb KOMOWHATHMBHOW HW3MEHYMBOCTH B CO3JaHUU
TeHEeTHUYECKOro pa3Hoo0pas3us B mpejienax 0JHOro BUIA.

MyTanoHHas U3MEHYMBOCTh. BUIbI MyTalMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHbIE U MHIYLIUPOBAHHBIE MyTalUU. SIAepHbIE U HUTOIUIa3MaTUYECKUE MYTalUH.
ComMarnueckue u mosioBble MyTauuu. [IpuunHbl BO3BHUKHOBEHHS MyTaluili. MyTareHsl u
UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO IIpolecca. 3aKoH
TOMOJIOTUYECKHUX PsIIOB B HacleacTBeHHoW nameHunBocTH (H.W. BaBunos). Buesnepnas
U3MEHYHMBOCTh U HACJIEACTBEHHOCTb.

OnuceHemuka u 3MUEHOMUKA, POJIb INULEHEMUYECKUX (haKmopos 8 Hacaed08aHUU
U UBMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOB.

JdeMoHCcTpamumn

[Toptpetsr: I'. ne ®pu3s, B. Moranucen, H. 1. BaBuios.

Tabmuie! 1 cxembl: « Buasl u3MeHUUBOCTY, « MoanudukamoHHas U3MEHYUBOCTDY,
«KomOuHaTuBHAsE W3MEHUYUBOCTHY», «Meito3y, «OmnonoTBopeHue», «l eHernyeckue
3a00JIeBaHUsI YeIOBeKay, « BUIpl MyTaruii».

O6opynoBaHue: KUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTCHUI, PUCYHKHU
(dboTorpadun) KUBOTHBIX C pa3IMUHBIMU BHIaMH H3MEHUHNBOCTH.

Jlabopatopnasi padora «lccienoBaHue 3aKOHOMEPHOCTEH MOIUDHUKAIIMOHHOMN
M3MEHYMBOCTH. [locTpoeHre BapuallmOHHOTO psiia U BapUAllMOHHON KPUBOI».

IIpakTnueckass  padora «Mytammun y  apo3oduiasl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTnka 4enoBeka

Kapuotunn uyenoBeka. MexayHapoaHas mporpaMma HMCCIEIOBAHUS TE€HOMaA
yenoBeka. MeToapl M3yYeHUs TeHETUKH 4YelIOBEKa: T'€HEaJOTWYEeCKUH, OJM3HEIOBbIH,
LUTOT€HETUYECKUM,  MOMYJIALMOHHO-CTATUCTUYECKUN,  MOJIEKYJISPHO-TEHETUYECKHM.
CoBpemeHHoe olnpeeeHue TEHOTHIIA: ITOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUpOBaHWE, B TOM uucie ¢ nomombto [I[[P-ananuza. HacnencrBenHbie
3a0o0yieBaHMsI 4YeJoBeKa. [ €HHbIE M XPOMOCOMHBIE Oo0Jie3HM 4denoBeka. boje3nu ¢



HACJEJCTBEHHOW MPEeapacloNOkKEHHOCThI0. 3HAYEHUE MEJIUIMHCKON TEHETUKH B
MpPEeIOTBPAIlEHUA M JIEYEHUM TEeHETHYeCKHX 3a0oseBaHUM dYelloBeKa. Menuko-
TE€HETUYECKOe KOHCYJIbTHUpoBaHUE. CTBOJIOBbIE KIETKU. [lOHSATHE «TEHETHYECKOTO
rpy3a». DTHYECKHUE AacCHEKThl HCCIEIOBaHUNW B 00JIaCTU PENAKTHUPOBAHUS TE€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetnyeckue  ¢GakTOpbl  TMOBBINICHHOM  YYyBCTBUTEIBHOCTH  YEJIIOBEKAa K
(U3MYeCKOMY M XUMHUYECKOMY 3arpsi3HEHHUIO OKpYKaromied cpenpl. ['eHeTmyeckas
MPEIPACIION0KEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemMoHcTpauuu

Tabmuubpt u cxembl: «KapuoTun uenoBeka», «MeTOapl HU3YyYEHHS TEHETUKH
YyesoBeKay, «I eHeTnueckue 3a00IeBaHUs YETIOBEKay.

IIpakTuyeckas padora «CocTaBlIeHHE U AaHAIN3 POJOCIOBHONY.

Tema 15. Cesekuusi Opranu3mMos

JlomecTukamust u cenekuus. 3apoKICHHUE CENEeKIUH U TIoMecTUKaluu. YueHnue H.
. BaBunosa o LleHTpax nporcxoxJIeHus U MHOrooOpasus KyJIbTYpHBIX pacTeHuid. Posib
CEJIEKIIMM B CO3JaHWHM COPTOB PACTEHUU M MOPOJ >KUBOTHBIX. COPT, MOpPOAA, IITAMM.
3aKOH TOMOJIOTMYECKUX PSAJIOB B HacieacTBeHHOW m3meHunBoctu H. M. BaBuiosa, ero
3HAUYCHHE JIJIs1 CeTIEKIIMOHHON PaOOTHI.

Metoasl  cenekIMoHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHUBHUYaIbHBIN. JTanbl KOMOWHAIIMOHHOW CceNleKIuu. VcrbITanne mpou3BouTeNeH o
moToMcTBY. OTOOp MO T€HOTHUIY C TMTOMOIIBIO OLIEHKHU (PEHOTHIA MOTOMCTBA U OTOOP O
TEeHOTHUITY ¢ nmomoiibio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNEeKIMOHHON paboThl. PajiuanvoHHbIN ¢
XUMHYECKHM MyTareHe3 KakK HCTOYHHUK MYTalil y KyJIbTYpPHBIX (OPM OpraHU3MOB.
Hcnonb3oBaHre T€HOMHOTO pEeAaKTUPOBAHHUS UM MeTOAoB pekomMOMHaHTHbIX JIHK mms
NOJIyYEHUSI NCXOJIHOI0 MaTepuaia Jisl CENEKLHH.

[Tonyyenune nomumuonaoB. BHyTpuBuaosas rubpuanzauusa. biuskopoacTBeHHOE
CKpeliuBaHue, uiau HHOpuAMHT. HepoacTBeHHOe CKpellMBaHHWE, WM ayTOPUIAUHT.
I'erepo3uc u ero npuumsbsl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuanzamus. [lpeogonenue Oecrmonus MEXKBHUIOBBIX THOpHAOB. JlocTkeHUs
CEJIEKLIMY PACTEHUM U )KUBOTHBIX. «3€1EHAS PeBONIOYUSL.

CoxpaHeHue U U3y4YEHUE T€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUNW U HUX
IUKUX pOAMYEH s CO3JaHHsl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHCTBEHHBIX
KyJabTyp. M3yuenue, coxpaHenue u YnpaeieHue 2eHemudyecKumMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JCUBOMHLIX 8  YedsaX  YIY4uleHusl
CYWecmsyrouux U Cco30aHUsi HOBbIX NOPOO, JAUHUL U KPOCCO8, 8 MOM uucie ¢
NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUll, Nepedosblx uoeu u
NepCneKmuHbIX MexHOI02Ul.

JdeMoHCcTpamumn

[Toptpersi: H. M. BaBwio, M. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabmumer u cxembl: «LIeHTPBI TPOUCXOXKACHUS M MHOTO00pas3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKMX PSJ0B B HACIEACTBEHHOW W3MEHUYMBOCTHY,
«Metoap! cenekiumny, «OtnanéHHas rudpunusamnusy, «MyTtareHes.

Jlaboparopnasi padora «/3yueHue COpPTOB KyJIbTYPHBIX PACTEHUU U TIOPOJ
JOMAIIHUX )KUBOTHBIX).

JlaGopaTtopHas padora «/3ydeHue METOIOB CENEKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUII».



Ikcekypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U KUBOTHBIX
(Ha CENeKIMOHHYIO CTaHIIMIO, ITUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA yYacTOK, B
TEIJTNYHOE XO3SMCTBO, B 1a00OpaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHosiorusi 1 CHHTeTHYECKAs 0MOJIOTUA

OOBEKTHI, HCTIOJIb3yeMbIe B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKaHEBBIEC KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEepPUCTUKA. TpaaullmoHHas OMOTEXHOJIOTHS: XjieOoneueHue,
MOJIyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOJETHE. MHUKPOOHOIOTUUECKUN CHHTES.
OOBEKTHl MUKPOOMOJIOTHYECKUX TeXHoJorui. IIpousBoACcTBO Oeika, aMHHOKHUCIOT M
BUTaMUHOB.

Co3gaHve TEXHOJOTHMM M WHCTPYMEHTOB LEJICHANPABICHHOTO WM3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C UEIbI0 MOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
CoJIepKaIIuX HE BCTPEUAIOIIUECS B MPUPOC OMOCUHTETUYECKHUE MYTH.

Knerounas wunxkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEH pACTEHUH U
KUBOTHBIX. Kpnobanku. Comatuyeckas ruOpuan3anisl 1 cOMaTUUYECKH SMOpHUOTeHes.
Hcnonb3oBaHue ramiougioB B CEICKUMH pACTEHUW. [lonyueHue MOHOKIOHANbHBIX
anmumen. HMcnonv3osanue MOHOKIOHANLHLIX U NOTUKIOHAILHBIX AHMUMENL 8 MeOUuyuHe.
HckyccTBEHHOE  OIIIOAOTBOpEHUE. PEKOHCTPYKIMSA AMIEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIJIAaHTAllUM SAEP KIETOK. TexHono2uu  0300p06ieHusl,
KYIbMUBUPOBAHUsL U MUKPOKIOHANbHO20 — PA3SMHONCEHUS  CeNbCKOXO3AUCMBEHHbIX
Kybmyp.

XpoMOCOMHasi M Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pexomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHUST U MEepPCHEKTUBBl XPOMOCOMHON M T€HHOW WHXKEHEPUU. IJKOJOTMYECKUE U
ATUYECKHE MPOOIEMbl T€HHOW MHXKEHEPHH.

Menunuackue OuorexHosnoruu. Iloctrenomuas uudposas wenununaa. [11[P-
IMarHocThKa. MeTaboJOMHBIN aHajIu3, TeHOIICHTPUYECKUH aHaju3 MpPOTeOoMa uYeIoBeKa
JUISL OLIEHKU COCTOSIHUSL €ro 3J0poBbi. Mcrnonb30BaHME CTBOJOBBIX KIETOK. TapreTHas
Tepanusi paka. 3D-OuommkeHepust ans  pa3paboTku  (GyHIAMEHTaJIbHBIX OCHOB
MEJUUMHCKUX TEXHOJIOTMH, CO3/1aHUsI KOMIUIEKCHBIX TKAHEH COYETaHWEM TEXHOJIOTHIA
TPEXMEPHOTO OMONPUHTHHTA | ckapdonauHra  aus pemieHus  3a4ad
NEPCOHAIU3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BAKIMH C LEIbI0 0OecrieueHnss KOMOUMHUPOBAHHOM 3aIUThHI
oT BO30OyaUTENCH OPBH, YCTaHOBJICHUE MOJICKYJISIPHBIX MEXaHU3MOB
¢bynkumonupoBanus PHK-cogepkammx BUpycOB, BBI3BIBAIONIMX 0CO00 OMACHbBIE
3a00JIeBaHUSI YEJIOBEKa U )KUBOTHBIX.

JdeMoHCcTpamumn

Tabmuner u  cxembl: «lcnonb30BaHMEe MHUKPOOPTAaHH3MOB B TMPOMBIIUIEHHOM
MPOU3BOJCTBEY, «KieTouHas unxeHepus», «['eHHas HUH)XeHepusD».

JlaGopaTopnas pa6ora «/3yueHne 0ObeKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «llonyyeHne MOIOYHOKHUCIIBIX IPOAYKTOBY.

Jkekypeusi «buorexHoioruss —  BaKHeEWIIas ~— OPOU3BOAMUTENbHAs  Ccuja
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 kiacc
Tema 1. 3apoxkaeHne u pa3BUTHE IBOJTILIMOHHBIX NPEACTABJICHNA B 0M0JI0TIH
OBomonmonHas teopust Y. JapBuna. I[Ipennocsuiku BO3BHUKHOBEHUS JapBUHU3MA.
JKu3ub u HayuHas nestensHOCTh Y. JlapBuHAa.



JBrxkymue cuiabl 3Boatonuu BHIOB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTH
Pa3MHOXXEHHsI OPraHU3MOB, HACJIEJICTBEHHAs: N3MEHYMBOCTh, OOph0a 3a CyIlleCTBOBAHHE,
€CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunternueckor Teopun sBomtounu (CTD). HelrpanbHas Teopus
sBosmonii. COBpeMEHHas SBOMIOLMOHHAS OMO0JIOTHS. 3HAUEHHUE SBOJIIOIMOHHON TEOPUU B
(hopMHUpPOBaHUY €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JdemMoHcTpauuu

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K. KroBse,
Y. lapsun, C. C. YUerBepukos, 1. U. [lImansraysen, /. Xongenn, . K. benses.

Tabmuner 1 cxembl: «Cuctema xuBod npuponsl (nmo K. Jlunuero)», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «MexanusMm (HopMHUpPOBaHUS MPUCIIOCOOTIEHUN Yy
pacteHuil u xkuBoTHbIX (mo Jlamapky)», «Kapra-cxema mapmipyTta mytemectBus Y.
Hapsuna», «Haxoaku Y. JlapBuna», «®@opmel 00pbObl 3a cyuiecTtBoBaHue», «Ilopomabl
ronyoeit», «MHoroobpasue KyJabTypHbIX GopM KamycTel», «llopoasl momamrHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BuAOB (mo Y. J[lapBuny)», «Cxema
COOTHOILIEHUS ABWXXYUIUX CHJI 3BOMIOLUNY», «OCHOBHBIE MOJOXKEHUS CHUHTETHUYECKOMN
TEOPUU IBOJIIOLIUI.

Tema 2. MUKpPOIBOIIOLNS U €€ Pe3yJIbTaThI

[Tonmynsuumss Kak »djeMeHTapHas eAuHHIA dBoJOUUU. COBpPEMEHHbBIE METOb
OLICHKH T€HETHUYECKOIro pa3Hoo0pa3us U CTPYKTYpbl nonyasuuid. MIsmeHenue reHogonaa
MOMYJISIMUU  KaK 3JIEMEHTAapHOE DHBOJIIOIIMOHHOE SIBJICHHME. 3aKOH T'€HETHYECKOIo
paBHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (AaKTOPHI (ABMKYLIUE CUIIBI) ABOJIONMH. MyTallMOHHBIN IMpoliecc.
KomOnHaTuBHas wu3MeHUuBOCTh. Jlpeiid TreHoB — cllyyailiHble HEHalpaBJIEHHBIE
U3MEHEHUs YacToT ajuieie B monyisanusax. Oddexkt ocHoBarens. JIpgexm
oymuinounoeo eopaviuika. CHUdiceHue 2eHemuyeckozo pasHooopazus: NPUHUHbL U
cneocmsus. Ilposesnenue sghghexma Opetigha cenos 6 GoONbWUX U MANBIX NONYAAYUSIX.

Murpanuu. N3onsuus MOy JIALIMIA: reorpaduueckas (mpocTpaHCTBEHHAs ),
Oounonornyeckas (penpoayKTUBHAS).

EcrectBennniii  oTOOp — HampaBiasomuid  (akTop  IBoMOIUMHA.  DopMbI
€CTECTBEHHOTO otOopa: JBIKYIIUH, CTaOUITU3UPYIOIIHIA, pa3phIBAOIINIA

(mu3pyntuBHbli). [lomoBoit oTOOp. BO3HMKHOBEHHME U 3BOJIONHS  COIMAIBLHOTO
TIOBEJICHHSI )KHBOTHBIX.

[Tpucmoco6ieHHOCTh OpPTaHU3MOB Kak pe3yabTar MUKPOIBOJIIOIUH.
Bo3HukHOBEHHE MPHUCIIOCOONCHUH y OpraHu3MoB. ApoMop]o3bl M HIMOaJANTAIHH.
[Tpumepsl TPHUCIIOCOOJICHUIT y OpPraHu3MOB: MOP(}OJIOTHYECKUE, (PU3UOTOTHICCKHUE,
ouoxumuueckue, nopeneHueckue. OTHOCUTEIBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun UM CTpyKTypa. BmumooOpazoBaHue Kak pe3ysibTaT
MUKpOdBOItoNMU. M3oisnus — kiroueBoit ¢pakrop BumooOpazoBanus. [lytu u ciocoOs
BHUJI000pa30BaHUS: AJJTOTIATPHYECKOE (reorpaduyeckoe), CHUMITaTPHYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (TONMHMILIONAN3AIMS, THOpuau3anus). JmuTensHoCTh
HBOJIIOLIMOHHBIX MPOIIECCOB.

Mexaau3mbl GopMUpOBaHUS OMOIOTHYECKOTO Pa3HOOOpa3usl.

Ponb sBomronmonHoi Ouosiornu B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUS
O6uopazHooOpazusi. MHUKPOIBONIONUS W  KOABOJIOIMS TApa3sUTOB M HUX  XO35EB.
Mexaau3mbl GOpMUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTUKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpanuu

[Toptpetsl: C. C. UerBepuxos, D. Maiip.



Tabmunp! 1 cxembl: «MyTalMoOHHas U3MEHYUBOCTHY, «[lonmynsnnoHHas cTpyKTypa
Buja», «Cxema mposiBieHuss 3akoHa Xapau—BaitHOepra», «IBmKyniue Cuibl
IBONIIOIMMY,  «OJKOJIOTMYECKass  M3OJSIMS  MONMYJSAIMA  CeBaHCKOW  (openny,
«I'eorpadguueckass M30JSLMSA JUCTBEHHUIBI CUOMPCKOW W JIMCTBEHHUIBI J1AypCKON»,
«llomynsilMOHHBIE BOJHBI YUCJIEHHOCTH XHUIIHUKOB M XKepTB», «Cxema AelcTBUs
€cTeCcTBEHHOro otoopa», «Dopmbl GoppOBI 3a cymiecTBoBaHuE», «MHaycTpuanbHbIN
MenaHu3zM», «KuBble uckomaembie», «IIOKpOBUTENBCTBEHHAs] OKpacka MKUBOTHBIXY,
«Ilpenynpexpamoomas  OKpacka  >KMBOTHBIX», «DU3HOJOTHYECKHE  aJanTalun,
«IIpucnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCTHY, «Kpurepun Bunay, « Buabl-
nBonHukM», «CTpykTypa Buma B mpupoae», «CrnocoObl BHA000pa30BaHUS,
«l'eorpadguueckoe BUmooOpazoBaHUWE TPEX BUJOB JAHJBILIEH», «DKOJIOTUYECKOE
BH1I000pa3oBaHue BUAOB cuHUI, «l[lomumiounsl pactenuit», «KamycTHo-penedHbin
THOpUIY.

O6opynoBanue: repbapuu pacTeHUM, KOJIJIEKIMM HACEKOMBIX, Yyueja NTHIl U
3Bepeil ¢ MpuMepaMu pazIWYHBIX MPUCTIOCOONICHUH, Yyuena NTUIl U 3BEeped pa3HbIX
BUJIOB, TepOApUU paCTEHUN OJIM3KUX BUAOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMM.

JlabopaTopnas pa6ora «BrisBieHIE U3BMEHUNBOCTH y 0COOEH OJTHOTO BHUIa».

Jlaboparopnasi pa6ora «lIpucnocoOneHuss OpraHU3MOB M HUX OTHOCHUTEIIbHAS
1e71eCO00Pa3HOCThY.

JlabopaTopnas pa6ora «CpaBHEeHHE BHIOB 110 MOP(OIOTHUESCKOMY KPUTEPHIO.

Tema 3. MakposBoJironus 1 eé pe3yJibTaThl

Metonbl u3ydeHHs] MakpodBoJoluud. [lameoHToNOrHYecKne METOIbl H3yuYeHUs
sBomonuy. I[lepexoansie GopMbl U GUITOTEHETUUECKHE PSAIbI OPTaHU3MOB.

buoreorpaduueckue Meroabl u3ydeHus sBomonuu. CpaBHeHUE (QIIOpbl U QayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaguueckue oOmactu 3emian. Buibl-sHAEMHKH U
PEIUKTHI.

OMOPHOJIOTHYECKUE M CPAaBHUTEIHHO-MOP(OIOTUYECKHE METOJIbl HM3yuYeHUs
9BOJIOUMU. ['€HeTHMYEeCKME MEXaHHW3Mbl SBOJIOLMM OHTOIE€HE3a U  IOSBIICHUS
ABOJIIOLIMOHHBIX HOBUIECTB. ['OMOJIOTMYHBIE M aHAJOTWYHBbIE OpraHbl. PyauMeHTapHbIe
Oprabl M aTaBU3Mbl. MOJIEKYIIpHO-TEHETUYECKUE, OMOXUMUUECKHE U MaTEeMaTUYECKUE
METO/bI U3YUEHHUS 3BOJIIOIUHU. I'oMonornynblie reHsl. COBpeMEHHBIE METO/IBI TOCTPOCHUS
(UIOreHeTUUECKHX JIePEBhEB.

XpOMOCOMHBIE MyTallUX U 3BOJIIOLIMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TMpaBuia) OHBOMIONUUU. [Ipunyun cmenvl @yHKYuUIL.
HeobOpatumocts 5Bontouuu. AnanTuBHas paguanus. HepaBHOMEPHOCTh TEMITOB
3BOJIIOLIUH.

JdeMoHCcTpamumn

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, ®. Mroinep, 3. I'ekkens.

Tabmuer u  cxembl: «DUIOTEHETUYECKUM psA  JIOMIAAW», «ApPXEONTEPUKCY,
«3Bepo3yOnie smiepbl», «Creronedans», «Punnodute», «CeMeHHBIE MAOPOTHUKNY,
«buoreorpaduueckue 30Hb 3emiun», «Jpeiid koHTHHEHTOBY, «PenukThl», «HauanbHbie
CTaud SMOPUOHATHHOTO PA3BUTHsI TMO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrHMYHBIE U
aHAJIOTMYHBIE OpTaHbl», «PynIuMeHTh», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOPHI
YyeloBeKa M muMMaH3e», «lmaBHble  HampaBieHus — dBomonuny,  «Oomme
3aKOHOMEPHOCTH IBOJIIOLIUM.

O6GopynoBaHue: KOJJIEKIIMU, TepOoapuu, MyJsKH HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAMMEHTapHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.



Tema 4. Ilpoucxo:xxaenue U pa3BUTHe )KU3HHU Ha 3emJie

Hayunsie runore3sl NpouCXOoKISHUS KU3HA Ha 3emiie. AOMOTreHe3 U MaHCIepMHUS.
JloHayuHble TpEACTABICHUS O 3apOXKJACHUM KU3HU (Kpeaunonu3M). [wumnoresa
MMOCTOSHHOTO CaMO3apOoKACHUSA KH3HH M €€ ompoBepxeHue omnbitamu . Pemm, JI.
Cnannanuanu, JI. [Tactepa. [IporcxoxieHue >Ku3HU U aCTPOOUOJIOTHSI.

OCHOBHBIC 3Tallbl HEOPraHUYECKO# sBojronuu. IlmanerapHas (reosormyeckas)
ABOJIONUSI. XUMHYECKas ABOIIONUS. AOWOTEHHBIM CHHTE3 OPraHWYECKUX BEIECTB W3
Heoprannueckux. Omeir C. Mwumiepa u I'. FOpu. OOpa3zoBaHue NOIUMEPOB U3
MoHomepoB. KoanepBatnas runore3a A. M. Onapuna, rumnore3a NepBUYHOTO OyIhOHA
Jlx. Xonpaeitna, renerudeckas runoresa ['. Mémnepa. Pubosumer (T. Uek) u rumotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanrne MeMOpaH U BOZHUKHOBEHUE MTPOTOKJIETKH.

Hcropus 3emsin n Meronsl €€ m3ydeHus. MckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononorus u e€ wmetonpl. OTHOCUTENIbHAE U aOCONIOTHAs T'E€OXPOHOJIOTHS.
['eoxpoHonOrMUeckas mkajia: 30Hbl, 3Pbl, NIEPUOABL, STOXH.

Hauanbnbie 3Tanel opranuwdeckoil 3Bomtonuu. [losiBIeHHe M 3BOMIONUS MEPBBIX
KJIETOK. DBOIONMS MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX dKOocHucTeM. COBpeMEHHBIE
MUKpOOHBIE OHMOIUIEHKM Kak aHaJor MepBbiXx Ha 3emiie cooOuiecTB. CTpOMATOJUTHI.
[TpokapuoThl ¥ DYKapuOTHI.

[Ipoucxoxaenue dSykapuoT (CUMOMOTEHE3). OBOJIOIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IponcxokeHHEe MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
TrPyNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE OTambl SBOJIONMHK BBICHIUX pacTeHuil. OCHOBHBIE apoMOpQo3bI
pactenui. Beixox pactenui Ha cymry. [losiBieHHe CHOPOBBIX PACTEHUM W 3aBOCBAHUE
umu cym. CemenHsle pacTeHus. [IpoucxoxaeHne HBETKOBBIX PaCTEHMIL.

OcHOBHBIE 9Tallbl 3BOJIOLMHM KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THIIOB.
Ilepole  xopmoBble kMBOTHBIE. JKu3Hp B BoAe. OBOJNIONUS IO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuinunil. IlpoucxoxneHne MICKONUTAIONIMX U ITHUL.
[Mpunnun kimoueBoro apomopdosa. OcBoeHue O€CrO3BOHOUYHBIMU M IMO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emiie MO 3paM U MEpUOJaM: apXxei, MPOTEepOo30ii, MaIeo30i,
Me3030#, KaitHo30#l. OOmas XapakTepUCTUKA KJIMMAaTa U TeOJIOTUYECKUX MPOIECCOB.
[TosiBneHMe M pacuBET XapaKTEPHBIX OPraHU3MOB. YTieoO0pa3oBaHHE: €r0 yCIOBUS U
BJIMSTHUE Ha Ta30BbIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUSI — 3KOJOTHYECKHME KpHU3HUCHl mpouuioro. IlpuumnHsl u
CIEICTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrema coxpaneHus: buopasHooOpasus Ha 3emiie.

CoBpemeHHasi cucTeMa oOpraHudeckoro wmwupa. [IpuHIUNBI KiIaccupuKauu
opranu3mMoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHCcTpamumn

[Moptpers: @. Pemn, JI. Cnamnanumanu, JI. ITacrep, M. M. Meunukos, A. .
Omapun, JIx. Xonnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita ®. Peam», «Cxema ombita JI. IlacTepa mo
M3YUYEHHUIO CaMo3apokJeHus Xu3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Irtansl
HEOPraHWYECKON J3BOMOLMN», «l'eoxpoHomormyeckas mkana», «HadampHble dTansl
OpraHuueckor HBomonum», «Cxema o0pa3oBaHUS JIYKAPUOT IMyTEM CHUMOHOTCHE3a»,
«Cucrema xuBoW mpupoab», «CTpoeHue BHUpYyca», «APOMOPQO3BI PACTECHUI,
«Punnodutey, «OMHOKIETOUHBIE BOJOPOCIH», «MHOTOKIETOUYHBIE BOIOPOCIN,



«Mxwny, «IlamopotHukn», «I'onoceMeHHble pacTeHUsD, «OpraHbl IBETKOBBIX PACTEHUID,
«Cxema pa3BUTUS JKUBOTHOTO MHUPa», «Apomop(o3bl KMBOTHBIX», «lIpocteiimmey,
«KuI11e4HOno10CTHEIEY, «Ilnmockue YEpBW», «YneHucToHoruey, «PBIOEI,
«3emHoBOSIHBIEY, «lIpecmbikatomuecsy, «lltunpy, «Mnexkonuratomue», «Pa3Butue
KU3HU B apXEHUCKOU ape», «PazBuTHe U3HU B IPOTEPO30MCKON dpey, «Pa3BuTue Xnu3Hu
B TAJICO30MCKON 3pe», «Pa3zBuTHhe XM3HM B ME3030MCKOM 3pe», «Pa3BuUTHE XU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMA OPTAHUYECKOTO MUPay.

O6opyaoBanue: repOapuu pacTeHUN Pa3IUYHBIX OTAENIOB, KOJUICKIIMA HACEKOMBIX,
BJIAKHBIE TIPENapaThl JKABOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUH HIJIOKOXKUX,
CKEJICTHI MIO3BOHOYHBIX KMBOTHBIX, Yydesa NTUL U 3BEPEH, KOJJIEKIIMH OKaMEHEIIOCTEN,
ITOJIE3HBIX UCKOMAEMBIX, MYJISKH OPTaHNYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas jgadoparopHas padora «Mozaenuposanue onbiToB Mmuepa—lOpu
M0 M3yYEeHHIO aOWOreHHOr0 CHUHTE3a OPraHMYeCKUX COEIMHEHUH B TEPBUYHOUN
atMocdepe».

JlabopaTopHnas padora «/3ydyeHue u OonMcaHWE MCKOMAEMbBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckass padora «l3yyeHne ocoOeHHOCTEW CTPOEHHUS pPAacTEHUI pa3HBIX
OTZIETIOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEW CTPOCHHUS TMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eJI0BeKa — AaHTPOIIOreHe3

Paszpensl 1 3a1aun anTponosaoruu. MeTopl aHTPOIOJIOTUH.

CraHoBieHME TPEACTAaBICHUNW O TPOUCXOXKICHUM 4eJOBEeKa. PenurnossHsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPUHU.

CxoacTBO yenoBeKa € KUBOTHBIMU. CHCTEMAaTHYECKOE II0J0KEHHE YEeJIOBEKA.
CBuzeTenbCTBAa CXOACTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHHUTEIHLHO-MOP(OIOTUYECKHUE,
sMOpuosioruueckue, (HU3noIoro-oMoXuMHUeckue, noBeaeHueckre. OTINUMs YenoBeKa
OT JXKHUBOTHBIX. [IpsIMOXOXkIAEHNE U KOMIUIEKC CBA3AaHHBIX C HUM IpU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOI CUTHAJIbHOM CHCTEMBI.

JBuxymme cuibl ((akTopbl) aHTPOINOreHe3a: OWOJIOTMYECKHE, COILMAIbHBIE.
CooTtHorieHre OMOJIOTMYECKUX U COLMAIbHBIX ()aKTOPOB B AaHTPOTIOTCHE3E.

OcHOBHBIE CTaJAuU aHTpororeHe3a. PaHHue dYenmoBekooOpaszHble 00E3bSIHbI
(IpOKOHCYJIBI) W PaHHUE TOHTHABI — OOIIUE MPEIKH YEeIOBEKOOOPa3HBIX 00€3bSH U
JOJIel. ABCTPAJIONUTEKHM — JBYHOTHE Mpenku JiroAeil. UenoBek yMenblil, INepBbie
V3TOTOBJICHUSL OpYyIui TpyAa. YemoBek NpsAMOXOASIIAN W TEPBBIM BBIXOJ JIIOACH 32
npenensl Adpuku. YenoBek reiaenbOeprckuii — oOMmIMA MpeIoK HeaHAepTaTbCKOTO
YeJIOBEKa U YeJIOBEKa pa3yMHOro. UenoBek HeaHaepTaabCKUM KaK BUJL JTIOJIEH XOJIOJHOTO
KinMara. YeloBeK pa3yMHBII COBPEMEHHOIO THIA, JIEHHCOBCKUW YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [TaneoreneTrka u najaecoreHOMHKA.

DBOJIOLUSA COBPEMEHHOTO0 4YeloBeKka. EcTecTBeHHBIH OTOOp B  MOMYJAIMSIX
yenoBeka. MyTalmoHHbBIN Tpoiiecc u noaumopdusm. [lomynsiuoHnHble BOJIHBI, Apeid
T€HOB, MUTpalus U «3¢p(PEeKT OCHOBATEN» B MOIMYJISAIHUIX COBPEMEHHOTO YeI0BEKa.

UYenoseueckue pacel. [lonstue o pace. bonpmme pacel:  €BpONEOUIHAS
(eBpazmiickasi), aBCTpajO-HETpoMJHAsl (SKBaTOpUAJIbHAS), MOHIOJOMAHAs (a3UaTCKO-
amMepuKaHcKas). Bpems W nyTH paccelleHMs 4YeJIoBeKa IO IulaHeTe. EamHCTBO
yenoBeueckux pac. Haydnas HecocToATenbHOCTh pacu3ma. IlpucrnocobieHHOCTh
YelloBeKa K Pa3HbIM YCIOBHUSM OKpYXKarolei cpenbl. BiusiHue reorpaduyeckoit cpenbl u
npetiha reHoB Ha MOPGOJIOTHUIO B (PU3UOIIOTUIO YETIOBEKA.



MexXaucuuIInHapHble METOJIbI B (pu3MUEcKoil (OMOJIOTHYECKOi) aHTPOIMOJIOTHH.
DBOJIIOIIMOHHAST AHTPOIOJIOTHUS Y TAJCOAHTPOIOJNOTUS YEJIOBEUECKUX TMOMYJISIUH.
buoconuanbHple HccleqOBaHUS NPUPOABI  4YenoBeka. lcciaemoBaHue KO3BOIIOLUHU
OMOJIOrMYECKOT0 U COLUAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpersr: Y. Japsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeTOoJbl aHTPOMOJIOTHUNY», «[OJOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHB, «CKENIeT YeIOBEeKa U CKEJIET MUMIaH3e», «PyaruMeHThI
U aTaBU3MBD», «JIBHXKYIIME CUJIBI aHTPOIOTeHE3a», « IBOJIIOIMOHHOE JPEBO UYETIOBEKAY,
«ABcTpanonurexk», «4YemoBek yMenbli», «YemoBek NpsAMOXOAIMM», «JleHUCOBCKUM
yenoBek» «Heangepranpup»y, «KpomanboHub», «lIpeaku yenoBeka», «ITambl
ABOJIIOIMH YeI0BeKay, «Packl yenoBekay.

O6opyaoBaHue: MYJSDKM OKaMEHEIIOCTeH, MPEeJAMETOB MaTepUalibHOW KYJIbTYPhI
MPEeIKOB YeNloBeKa, penpoaykuuu (¢pororpaduu) KapTUH ¢ MHQPOJOTHUYECKUMU U
OuONeCKUMU  CIOKETaMH  MPOMCXOXKACHHUS — 4elnoBeka, (Qororpadpuum  HaXOJOK
MCKOIAeMBbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBeKa, MOJIeb Yeperna yejoBeKa U yepena
IIUMIIaH3€, MOJIEJIb KHCTH 4YeJIOBEKa M KHUCTH IIHMMIIaH3€, MOJEIN Topca MPEaKOB
YEJIOBEKA.

JlabopaTopnasi pa6ora «l3ydyeHne oCOOCHHOCTEHW CTPOEHHUS CKEJeTa YEIOBEKa,
CBSI3aHHBIX C MIPSIMOXO0KICHUEM.

IpakTnyeckas padora «/I3ydyeHre SKOIOrHUECKUX aJanTaluil 4eJI0BeKay.

Tema 6. Jxojormss — HAayKka O B3aHMOOTHOLIECHHSIX OPraHU3MOB H
HAJ0PraHUu3MEeHHBIX CUCTEM C OKPY Kaloule cpeaou

3apoxaeHue U pa3BUTHE dKOJOTHU B Tpyaax A. ['ymbGonwsara, K. ®@. Pynse, H. A.
CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znenbl u 3a7auu 3KOJIOTHH.
CBs13b DKOJIOTHH C APYTUMHU HAyKaMH.

Metonsl sxonoruu. I[loneBble HaOmoAeHHUS. ODKCIEPUMEHTHI B  SKOJOTHU:
IpUpoIHbIe U JabopaTopHbie. MoenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKpY:KarolIe
Cpebl: JOKaIbHBIN, peTHOHAIBHBIA U TJ100aTbHBIN.

3HaueHUE HKOJIOTUYECKUX 3HAHUW JJIsl YeJOBEKa. JKOJOTHUYECKOE MUPOBO33PEHHE
KaK OCHOBa CBsI3€l YeloBeuecTBa C€ MpUpoAoi. DOpPMHPOBAHHE SKOJOTHYECKOM
KyJbTYPBI U SKOJIOTHYECKON I'PAaMOTHOCTU HACEJICHUS.

JdeMoHcTpamuun

[Toptpetsl: A. I'ym6oapaT, K. @. Pynse, H. A. CeBepuios, D. I'ekkens, A. TeHcnw,
B. H. Cykaués.

Tabmumer u  cxembl: «Pazmensl skomorum», «MeTtonsl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOUIEH CPEABI».

JlabopaTopnas padora «/3yueHrne METOJ0B S3KOJOTUYECKUX HCCIIEIOBAHUI.

Tema 7. OpranusmMsbl u cpea oOUTAHUS

Okonorudyeckue (HakKTOppl U 3aKOHOMEpPHOCTH uX JneictBusa. Kiaccuduxarms
HKOJIOTHUECKHX (PaKTOpOB: abMOTHYECKHEe, OMOTHYECKHEe, aHTpornoreHHnle. OOmue
3aKOHOMEPHOCTH JEeHCTBUSL dKojorudeckux ¢akropoB. IlpaBuno wmumammyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTb. DOBPHUOMOHTHBIE U CTEHOOMOHTHEBIC
OpraHU3MBbL.

Ab6uornueckue ¢akrtopsl. CBeT kKak aKkoioruueckuii (axrtop. JlelcTBUe pasHbBIX
YYaCTKOB COJIHEUHOI'O CIIEKTpa HA OPraHM3Mbl. JKOJOTUYECKUE TPYIIbl PACTEHUH U
YKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUrHaibHasi pojb cBeta. @DOTONepHoIu3M.



Temneparypa kak 3xosiorndeckuii gpaxrop. JlelictBue remnepaTypbl HA OpPraHU3MBbl.
[loiikunoTepMHblE M TOMOMOTEPMHBIE OPraHUW3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHHU3MBI.

BnaxHocte kak 3kojormdeckuil  ¢paxtop. Ilpucmocobnenuss pacteHuil K
MOJJIEPKaHNI0 BOAHOro OanaHca. Knaccugukauus pacTeHMid MO OTHOIIEHHMIO K BOJIE.
[IpucnocobneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO pEXHUMA.

Cpeapl oOuTaHUs OpPraHU3MOB: BOJAHAsl, HAa3eMHO-BO3IyIlIHAsA, IOYBEHHAs,
rNyOMHHAs MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTHU
cpen oOuTaHusi opraHu3MoB. [IpucrnocoOneHuss OpraHu3MoB K ’KU3HU B Pa3HBIX Cpeliax.

buonoruueckue purmbl. BHeninue u BHyTpeHHUE pUTMbL. CyTOUYHBIE U TOJAUYHBIE
puTtMbL. [Iprcnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUN KU3HU.

XKuznennole ¢opmbl opraHuzMoB. [loHsTHe o ku3HeHHOH ¢opme. Ku3HeHHbIE
dbopMbl  pacTeHuM: JepeBbsl, KYCTapHUKH, KyCTapHUYKHA, MHOTOJIETHHE TpPAaBBI,
onHosieTHUE TpaBbl. JKu3HeHHble (OPMBI >KMBOTHBIX: THJAPOOMOHTHI, T'€OOMOHTHI,
a’3poOuOHTHL. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HH.

buotnueckue dakropsl. Buapl OMOTHYECKUX B3aMMOJICHCTBHUI: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOMO3 u ero Qopmbl. I[lapazutusMm, Koomepaunus, MyTyalu3M,
KOMMEHcanu3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue B3anmoaeicTBUs
(Tommueckue, dopuueckue, dadpuueckue). 3HauyeHHE OMOTHUYECKUX B3aUMOJICHCTBUI
JUIs CYLIECTBOBAaHUS OPraHU3MOB B cpefe obOurtaHud. I[IpUHIMI KOHKYPEHTHOTO
UCKITIOYECHMUSI.

JdemoHcTpannu

Tabmuubplt u  cxeMbl: «Oxoyiorudyeckue  ¢GakTopel», «CBETOBOW  CIEKTPY,
«JKOJIOTUYECKUE TPYNNbl KXUBOTHBIX [0 OTHOUIEHUIO K CBETY», «TemIokpoBHbIE
XKUBOTHBIE»,  «XOJOJHOKPOBHBIE  JKMBOTHBIE», «Du3nonoruyeckue  ajaantanuu
KUBOTHBIX», «Cpelibl 0OUTaHUsI OPraHu3MoOBY, «buonornueckue puTMb», « Ku3HeHHbIE
(bopMbI pacTeHuiD, «’KuzHeHHbIe dbopMbI KUBOTHBIX), «JKocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOHMHOro Jjeca», «llenn mnurtanus»,
«XumunyectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomnosy», «KommeHncamuzmy.

O6opynoBanue: repoapun pacTeHU U KUBOTHBIX, MPUCTOCOOIEHHBIX K BIUSHUIO
Pa3IMYHBIX SKOJOTHYECKUX (PaKTOpOB, TepOapuu CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJMIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIIHBbHIC
KOMHAaTHbIE pacTeHHs, TepOapud U KOJJIEKUMU TEeIJIONIOOMBBIX, 3UMOCTOMKHUX,
MOpO30YCTOMUMBBIX ~pacTeHHIl, dYyuena TNTHULl W 3Bepeil, repbapuu pacTEeHUI,
OTHOCSIIIUXCS K Turpopuram, kcepoduraMm, Me30puTaM, KOMHATHBIE PACTEHUS JaHHBIX
TpyNI, KOJUICKIIMH XKUBOTHBIX, OOMTAIOIIUX B Pa3HBIX CpellaxX, repOapuu M KOJUICKIIUU
pacTeHUil W S>KMBOTHBIX, OOJANAIONIMX YepTaMU MPHUCTOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSM YyCIIOBUW JKU3HHM, TepOapuud ¥ KOJUICKIMM PpACTEHUH U >KMBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTHUYECKUX B3aUMO/ICHCTBHSIX.

JlaGopaTopHnasi padora «BrisBlieHHE MPUCTOCOOIIEHUN OPraHU3MOB K BIIUSHUIO
CBETa».

JlabopaTopHnasi pa6ora «BbIsBICHHE MPHUCITOCOOIICHHI OPraHU3MOB K BIIUSHHIO
TEMIIEpaTyphl».

JlaGopaTopHasi pa6ora « AHaTOMHYECKHE OCOOCHHOCTH PAaCTEHUHN U3 Pa3HBIX MECT
oOUTaHUSD».

Tema 8. IkoJ10rusi BU0B ¥ MOMYJISALM A



DKOJIOTUYECKUE XapaKTepUCTUKU mnonyisuuu. llomynsuus kak Ouosioruyeckas
cucreMa. Ponb HEOTHOPOTHOCTH cpenbl, (PU3NUECKUX OapbepoB M OCOOCHHOCTEH
Oouonmoruu BHUAOB B (OPMUPOBAHUU NPOCTPAHCTBEHHOM CTPYKTYpPHl MOIMYJISIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSIUUA: YUCICHHOCTh, TJIOTHOCTh, BO3pacTHAas M IOJIOBAs
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPAITHSI.

DKOJIOTHYECKass CTPYKTypa mnomyssiiuu. OLeHKa YHCICHHOCTH TMOMYJISINH.
Juunamuka monynsauuud W €€ peryisiuus. buoTHYeckuil MOTEHIMaN MOMYJISIHUH.
MogenupoBanue IWHAMHUKA TOMYJsiiud. KpuBbie pocTa YHCICHHOCTH MOIMYJISIUU.
Kpussie BeKUBaHUS. Perymnsius 4uciaeHHOCTH MOMYJISIIIUN: poib (GaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIINX OT MNIOTHOCTH. DKOJOTUYECKHUE CTpareruu BUAOB (I- u K-ctpaterun).

[Tonsatue 00 ’konoruyeckor Huiie BUAa. MectooOuTanue. MHOromepHas MOJIEINb
skonornyeckorn Humm JOx.M. XarumHcoHa. Pa3Meprl  3KOJIOTMYECKOM  HUIIW.
[ToTeHunanbHas U peain30BaHHAS HUIIIU.

Bun xak cucrema nomymnsuuil. Apeanbl BUAOB. BUIBI M MX )KU3HEHHBIE CTPATETHM.
DKOJIOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU TOBEJCHHUS M MUTPAIMil KUBOTHBIX. bHONOrMYecKkre WHBa3UU
9y>KEePOJHBIX BUJIOB.

JdemoHcTpannu

[Toprper: /Ixx. . XaT4ynHCOH.

Tabmuupt u  cxembl:  «IKOJOTHMUECKHE  XAPAKTEPUCTUKH  TOMYJISIIIUNY,
«IIpocTpancTBeHHasi CTPyKTypa THomyJsuun», «Bo3pacTHple mUpamMuabl MOMYJISIITUN,
«CKOpOCTh 3acelieHUs] MOBEPXHOCTH 3eMJIM Pa3IuYHBIMH OpraHu3zMaMu», «Mojenb
skonornueckor Humu J[x. M. XaruuHcoHay.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMH KHUBOTHBIX.

JlaGopaTopnas padora «IIpucnocoOiaeHus: ceMsiH PaCTEHU K pACCETICHUION.

Tema 9. IkoJ10rus coo0mECTB. IKOJOrHYECKHE CHCTEMBI.

CooOmiecTBa opranu3mMoB. bruoiieHos u ero cTpykrypa. CBsi3u MeX]ly OpraHu3MaMu
B OMOILIEHO3E.

OkocucreMa kak oTkpbitas cuctema (A. JIx. Tencnu). OyHKIMOHAIbHBIE OJIOKU
OpPraHU3MOB B HKOCHCTEME: MPOAYLEHThl, KOHCYMEHTBHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. Abuorudeckue 0710k 3kocucteM. [10YBBI U WIIBI B
skocuctemax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNIM S3KOCHCTEMBbI. buomacca u mIpoayKuusa. DKOJIOTHYECKHE
MUPAMUJIBI YUCEN, OMOMACCHI U DHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Diykmyayuu.
HampaBiennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. llepBuuHble u
BTOPUYHBIE CYKLECCHUM W MX NPUYHMHBL. AHTPOIOIE€HHBIE BO3ICHCTBUS Ha CYKIECCHU.
Knumakcnoe coo6miectBo. bropaznooOpasue u mojHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopeu u
oKeanos8. Jkocucmemvl MYHOP, 1ecos8, cmeneli, NyCMblHb.

AHTpONOTrE€HHbIE IKOCUCTEMBI. ATpolsKocucTeMma. ArpoieHo3. Pazmuuus mexay
AHTPOIIOIrE€HHBIMU U TPUPOTHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢uiopa u
dayna. CuHaHTpomm3amusi Topojackod ¢ayHbl. buonmormdeckoe u X034HCTBEHHOE
3HaYEHUE arpO’KOCUCTEM U yPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJICWCTBHI OPraHW3MOB B
sKocucTeMax. Poib Kackaono2o aghgexma u u008-30upuramopos (Kiroueswlix 8U008) 6



@yHrkyuonuposanuu sxocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKAY CMEKHBIMU
SKOCHUCTEMAMU. Y CTOWYHMBOCTh OPraHU3MOB, IMOMYJISIUA M IKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX H AaHTPOMOT€HHBIX BO3JACHCTBUML.

Mexanusmbl 6030eticmeusi 3a2pA3HeHUll PA3HbIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKON02UUECKO20
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  B030eticmeus.  MeTononorus  MOHUTOPHMHIA
€CTECTBEHHBIX U AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencnu.

Tabmunp! u cxembl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMA IIUPOKOIUCTBEHHOTO
meca», «IKOCHCTeMa XBOWHOro jecay, «OyHKIMOHAIbHBIC TPYIIbl OPraHW3MOB B
skocucteme», «KpyroBopor BemecTB B 3kocuctemey», «llemu mutanus (macTOuIIHas,
NEeTpUTHasA)», «DKOJIOTUYeCKas MNHpaMuja 4YHucel», «DKOJOruueckas mNUpaMuja
Oouomaccel», «OJKoJIOTHMYecKas mnupamuga sSHeprumy, «OOpazoBaHue 0o0y0Tay,
«IlepBuunas cykueccusi», «BoccTaHoBienue meca mocie moxkapa», «IKOcUCTEMaA
o3epa», «ArpoueHos», «KpyroBopor BeHIECTB U MOTOK BSHEPrUUM B arpoleHo3e»,
«IIpumepsl ypOo3KOCHCTEM.

O6opynoBanue: repbapuy pacTeHM, KOJUIEKIIMM HACEKOMBIX, uydejia NTHI[ U
3Bepeil, repbdapum KyJbTYpPHBIX W JUKOPACTYIIUX PACTCHUH, aKBapUyM Kak MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBI.

Jlabopatopnasi padora «l3yueHue pa3HOOOpa3us MEIKUX TMOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX SKOCHCTEMAX).

IKekypeusi «IKCKypcHs B TUIHYHBIA OuoreorneHo3 (B ayOpaBy, OepesHsK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TOMMEHHBIHN JIYT, 03€p0, O0JI0TO)».

JKeKypeusi «OKCKypcusi B arposkocucteMy (Ha T1ojie WIM B TEIUIMYHOE

X035IUCTBO)».
Tema 10. buocdepa — rnodanbHas 3kocucTEMa
buochepa — obOmennanerapHas o0ojouka 3eMiid, TI/I€ CYLIECTBYET WIIU

CylllecTBOBaja >KW3Hb. Pa3zButue mpencraBieHuil o Ouochepe B Tpyaax . 3rocca.
Yuenue B. U. Bepnaackoro o 6uochepe. O6mactu Omocdepsl u e€ coctaB. Kupoe
BeIeCcTBO Onocdepsl U ero GyHKIIHUH.

3aKOHOMEPHOCTH cyllecTBoBaHUsA Ouochepbl. OcobeHHOCTH OHochepsl Kak
ro6ansHOM 3KOcHcTeMbl. JlnHamuyeckoe paBHOBecue B Ouochepe. KpyroropoTs
BEUIECCTB M OHMOT€OXMMHYECKHE IUKIBI (yrieponaa, a3ora). PUTMHUHOCTH SIBICHUU B
omocdepe.

3onanbHOCTh OHocheprl. Ilonstue o OGmome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOMHBIE JIeca, CMEIIaHHble U HIMPOKOJIMCTBEHHBIC Jieca, CTEMH, CABaHHBI, ITYCTBHIHH,
TPOMMYECKUE Jieca, BBHICOKOTOpbs. Kimmar, pacTUTeIbHBIA U JKUBOTHBIM MUpP OMOMOB
CYIIIN.

CtpykTypa ¥ (QYHKIMS KMBBIX CHCTEM, OIIEHKA WX PECypCHOro MOTEHIHaIa M
o6uochepHbIx GYHKITUH.

JdemoHcTpaunu

[Toptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmuner u cxembl: «l'eochepsl 3emmm», «KpyroBopoT azora B MHpHUpPOIAEY,
«KpyroBopor yriepoga B mpupoae», «KpyroBopor kuciopoma B - mpuUpoiey,
«KpyroBopot Bozapl B mipupojae», «OcHOBHbIE OMOMBI cymny», «KimnMartndyeckue mosica



3emumm», «Tynapa», «Tabiray, «CmemanHbli Jec», «lIIUpOKOTUCTBEHHBIN JEeCy,
«Cremnby, «CaBanHay, «Ilycteiasay, « Tponudeckuit gecy.

O6opyaoBanue: repdapuu pacTeHUM pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YennoBek u OKpyxammias cpeaa

DKOJIOTUYECKUE KPU3UCHI U WX NpUYUHBL. BosznelicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYIIHOM cpeabl. OxpaHa BO3ayxa. 3arps3HEHHE BOJHOU cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspymenne mouBbel. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJINMATA.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa pPACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHbBIE MPUHLMUIIBI OXpaHbl npuposl. KpacHsie
kHUru. Oco0o oxpansiemblie npupoausie teppuropun (OOIIT). borannueckue caapl u
300JIOTUYECKHE MTAPKH.

OCHOBHBIE TPHUHIMIBl YCTOHYMBOTO PA3BUTHUS YEJIOBEYECTBA M  MPHUPOJBL
PannonanbHOE MPUPOIOIIOIB30BAHUE U COXpPAaHEHHE OHOJOTMYECKOTO pPazHOOOpa3us
3emuu. O01mMe 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOI'0 KpU3HCa U €ro BEPOSITHbIE OCIEACTBUS.

Pa3BuTue MeTO/I0OB MOHMTOPHHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnble ucciredo8anus nepexooa K pecypcocbepezaroujeli U KOHKYPEeHmMOCHoCoOHOU
oHepeemuke.  buonoeuueckoe  pasznoobpazue u  6uopecypcel.  HayuonanvHvie
ungopmayuonnvie cucmemsl, obecnevusarouwue 00OCMyn K uH@poOpmayuy no coOCMosHUIO
omoenvubix 6u0o8 u sxocucmem. OCHOBbL IKOpeabuIUmayuy IKOCUCMeM U cnocobos
60pbObL ¢ OuOnospedcoeHuaMU. Pekoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpannu

Tabmuipl u cxembl: «3arpsisHeHHEe aTMocdepbl», «3arpsizHeHue Tuapochepsn,
«3arpsizHeHure MouBbl», «[lapHukoBeIi 3ddexT», «Ocobo oxpaHseMble HPHUPOIHBIE
TEPPUTOPUNY», « MO yIPaBISIEMOTO MUPAY.

O6opynoBanue: (ororpaduu oxpaHsieMbIX pacTeHUN U KUBOTHBIX KpacHoil kHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH peruoHa.

Ilnanupyemble pe3yabTaThl
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMUCS
nporpaMM CcpeAHero oOmero oOpa3oBaHUs: JUYHOCTHBIE, MeETalpeIMETHbIE W
peIMETHBIE.
JInyHOCTHBIE Pe3yJIbTAThI

B cTpykType NIHMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS MPOTPaMMBI MO OHOJIOTHUHU
BBIZICTICHBI  CIEAYIOIIUE COCTABJISIONIME: OCO3HaHWE OOYYaIOIIUMUCS POCCHUICKOM
TPaXTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPENICICHUIO, Haluuue momusayuu K OOYYCHHIO OHOJIOTHH, YeleHanpagieHHoe
passumue BHYTPEHHUX YOEXKIEHUW ITUYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAJAULUNA PAa3BUTHUS OHOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms O0YyYaAIOUIUXCS PYKOBOJCTBOBATHCS B CBOCH NIE€ATEIHLHOCTH IEHHOCTHO-
CMBICTIOBBIMUA YCTAaHOBKAMH, TPUCYIIMMH CHCTEME OHOJIOTHYECKOro oO0pa30BaHMs,
Hanuyue npasoCcO3HAHUs SKOJOTHUECKOW KYJNbTYPBl, CHOCOOHOCMU CMA8UmMb TEId |
CTPOUTD >)KM3HEHHBIE TIIaHBL.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMbI MO OHOJOTHUU JIOCTHTAIOTCS B
€IMHCTBE YUYeOHON M BOCIIUTATENBHON JIEATEIHbHOCTH B COOTBETCTBUU C TPATUITUOHHBIMU
POCCUICKHMH  COLMOKYJIbTYPHBIMU, HMCTOPUYECKMMH U JIyXOBHO-HPABCTBEHHBIMU
LIEHHOCTAMH, MPUHATHIMA B OOLIECTBE TMpaBWIAMHM W HOPMAMHU TOBEACHUS U



CIOCOOCTBYIOT MPOLIECCAM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3ULUHU JUYHOCTH, IMATPUOTHU3MA U YBAXXCHUS K 3aKOHY U IIPABOIOPSAKY,
YeJIOBEKY TpyJa U CTaplIeMy ITOKOJIEHUIO, B3aMMHOTO YBaKE€HUS, OEPEKHOI0 OTHOLIEHUS
K KyJBTYPHOMY HacCJE€IMI0 W TPaJulUsM MHOTIOHAIIMOHAJIBHOrO Hapona Poccuiickoit
denepanyu, IPUPOAE U OKPYKAIOLIEH Cpene.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs Yy4yeOHOro mnpeamera «buonorus» AOMKHBI
oTpakaTb ~ TOTOBHOCTb U CIIOCOOHOCTh  OOyYaroUIMXcs  PyKOBOJACTBOBATHCS
chopMUPOBaHHON  BHYTPEHHEW  MO3MIIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpUEHTAUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIMUX TPAaTUIIMOHHBIM
LEHHOCTSIM POCCUMCKOrO0 OOIIECTBa, pAaCUIMPEHUE JKU3HEHHOI'O OIbITa M OINbITa
NEATEIbHOCTH B IMPOLECCE pEATN3alMyd OCHOBHBIX HAIPABICHUN BOCHUTATEIbHON
NESATEIBbHOCTH, B TOM YHCJIEC B YACTHU:

1) rpa:kIaHCKOro BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh TPAXKJAHCKOW MO3UMLIMU OO0yYarolerocs Kak akTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOT0 00IECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB M 00S3aHHOCTEW, yBa)KCHHE 3aKOHA U
IIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTU MPU CO3JaHUM yueOHBIX
MIPOEKTOB, PELICHUU YUYEOHBIX M MO3HABATEJBHBIX 33]a4, BHIOJHEHUU OMOJIOTMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBJICHHUIM
COBPEMEHHOM KM3HU U OOBIICHATH €€;

yMEHHE YYUTHIBaTh B CBOMX JEHUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICICTBUSL JIIOACH C pa3HbIMU YOEXKACHUSIMH, KYJIbTYpPHBIMH ILIEHHOCTSIMU U
COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLIECCE COBMECTHOT'O BBIMIOJHEHUS yUEOHBIX,
NIO3HABATEJIbHBIX M MCCIIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOIO OTHOLICHUS K MHEHUIO
OIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TFOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKON 1€ATEIIbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUSA:

c(OpMUPOBAaHHOCTh POCCHUICKON TpaxKJaHCKOM WACHTUYHOCTH, NaTPUOTH3MA,
YBaXEHUs K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU meper PonmHol, ropaoctu 3a
CBOM Kpail, cBOW PoauHy, CBOW A3bBIK W KYJIbTYpy, MPOIUIOE H HACTOSAIIECE
MHOTOHallMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0 W MaMITHUKAM IPUPOJIBI,
JIoCTHXKEeHUsM Poccru B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCThH OIIEHMBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBIIEHHWE M Pa3BUTHUE
OMOJIOTHH, TTOHUMAaHUS 3HAYCHHs] OMOJIOTMU B TO3HAHUHM 3aKOHOB MPHUPObI, B JKU3HU
YeJloBeKa U COBPEMEHHOI0 00IIECTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXKeHUI0O U 3amure OTedyecTBa,
OTBETCTBEHHOCTH 3a €T0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHME JYXOBHBIX LIECHHOCTEW POCCUICKOr0 HApoAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEACHNUS;

CIOCOOHOCTh OLIEHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHbBIE pELICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUNBOTO Oy IyIIero;



OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3JAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LEHHOCTENM CEMEWHOW KW3HU B COOTBETCTBHUHM C TPAgULUASIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr 0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIIECHU;

MOHUMAaHWE SMOIMOHATIBHOTO BO3ICUCTBUS KUBOM MIPUPOJBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JINYHOCTH;

5) ¢usunyeckoro BocnMTaHHUS, (OPMHUPOBAHUA KYJIbBTYPbI 310POBbA U
IMOLMOHAJIBHOI0 0JIAr OOy YU :

MOHMMAaHWE U pealu3alus 3J0POBOTO M 0e30macHOro olpasa KU3HH (370pOBOE
MUTAaHUE, COOJIIOICHUE TUTHEHUYECKUX TMPAaBUI U HOPM, COAIAHCUPOBAHHBIN PEXKUM
3aHATUW W OTAbIXA, PEeryJsipHas (U3MYECcKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TCUXUYECKOMY
310POBbBIO;

MOHMMAaHKUE IIEHHOCTH MPaBWJ WHJWBUAYaJbHOTO W KOJUICKTUBHOTO 0€30MacHOro
MOBEACHUA B CUTYaIIUSX, YTPOKAIOIIMNX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCIEJACTBUN U HENPUATHS BPEAHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJI5, HAPKOTUKOB, KypEHHUS]);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K aKTHMBHON JICATCJIBHOCTH TEXHOJOTMYECKOM U  COI[HAJIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh HWHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSITEIHLHO
BBITIOJIHATH TAKYIO JEATEIIbHOCTH;

WHTEpEC K pas3nuyHbiM chepam mpodecCHoHANbHON JeATEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu W peanu30BBIBATH COOCTBEHHBIC
JKM3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO W CaMOOOpPa30BAaHUIO HAa MPOTSHKCHUH
BCEH KM3HU,

7) IKOJIOrH4€eCKOro BOCIIMTAHUSA

9KOJIOTHYECKH IeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJEe KaK MCTOYHUKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUSI;

MOBBIIICHUE  YPOBHS  JKOJOTUYECKOW  KYJBTYpHl:  MPUOOPETCHHE  OMBITA
IJJAHUPOBAHUSA TOCTYIKOB M OLIEHKM HMX BO3MOYKHBIX TMOCHEICTBUUA JJISI OKpYXKaroIieh
Cpebl;

OCO3HaHHUE TJI00ATHHOTO XapaKTepa 3KOJIOTHIECKUX MPoOIeM U MyTeH UX peIICHHUS;

CIOCOOHOCTh MCIOJIB30BaTh MPHOOpeTaeMble MPH H3yYCHHH OMOJOTUM 3HAHUS U
YMEHHUS MPH PEIICHUH TPOOJIeM, CBA3aHHBIX C PAIlMOHAIBHBIM MPHUPOJIONOIH30BAHUEM
(coburoieHre MpaBwWII MIOBEICHKS B IPUPOJIC, HAITPaBJIEHHBIX HA COXpPaHEHHUE PAaBHOBECHS
B 9KOCHCTEMax, OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE JCHUCTBUM, MPUHOCAIIMX BpPEI OKPYXKAIOIIEH HPUPOTHOU
cpene, yMEHHE TMPOTHO3WPOBATh HEOJArONMPHUSATHBIE OSKOJOTHUYECKHE TIOCIISICTBUS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALATh HX;

HAJIMYUE PA3BUTOrO SKOJOTMYECKOTO MBIIIECHHS, 3KOJOTHYECKON KYJbTYPHI,
ONbITa ACATEIBHOCTH 3KOJOTMYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
WMHU B TO3HABATEJIbHOW, KOMMYHMKATUBHOW M COLMAJIBLHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHYECKON JEATENBHOCTH 3KOJIOTMYECKOW HAIIPABIEHHOCTH;



8) HeHHOCTH HAYYHOI' O O3HAHMS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKd M OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JHaloOre KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHME SI3BIKOBOM M YHUTATEIbCKOM KYyJIbTYpbl Kak CpeICTBa
B3aUMOJICHCTBUS MEXIY JIOJIbMH U TIO3HAHUS MUPA;

MOHMMaHue chernuUuKu OHOJNOTMH KaK HayKd, OCO3HaHUA €€ poiau B
(GOpMHUPOBaHMHM  PALMOHAIBHOIO HAYYHOI'O  MBIIUICHHS, CO3JaHUM  IEJIOCTHOTO
MpeicTaBiIeHUsl 00 OKPYKAIOLEM MUPE KaK O €IMHCTBE MPUPO/IbI, YETOBEKA U OOLIECTBA,
B TIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHuu MnpoOJeM COXpaHEHUs
MPUPOJAHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTMM JUIsl COBPEMEHHON IMBUJIM3ALUU:
oOecrieueHUsT HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh PecypcHble MPOOJIeMbl PAa3BUTHS YEIOBEUECTBA,
MOMCKa MyTel BBIXOJAa W3 TIJI00ANbHBIX HKOJOTMUECKUX MpolieM H olecrnedyeHus
nepexoja K YCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ (pOPMUPOBAHHIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJIOTUYECKUX 3HAHUW B IEJAX TMOBBIMICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIIMOHAIBHOW  TPaMOTHOCTH  OOydaromuxcs, (opMUpyeMOil TMpU HU3yUYCHHUH
Oonosoruu;

MOHUMAHHUE CYIIHOCTH METOJOB TIO3HAHUSI, HCIOJIb3YEMbIX B ECTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJIsl aHaiM3a U OObSICHEHHS
SBJICHUN OKPY’KAIOLIEro MUpa M MNPOUCXOASIIMX B HEM HM3MEHEHHWH, YMEHUe JelaTh
00OCHOBAaHHbBIE 3aKIIOYEHHS] HAa OCHOBE HAyYHbIX (PAKTOB M HMMEIOMIMXCSA JAaHHBIX C
EJIbIO TIOJTyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO MCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIsl peLICHUS
npo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME LIEHHOCTHM HAy4YHOW JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO ACATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSMH.

MeTanpeamMeTHble pe3yJIbTAThI

MertanpenMeTHble pe3ylbTaThl OCBOEHUS ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT:  3HA4YMMble JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYArOIIMXCS
MEXIUCHUIITMHAPHBIE  (MEXKIpEIMETHbIE) OOIeHAayuHble TOHATHSA, OTpPaXKAIOUIUE
[[EJIOCTHOCTh Hay4YHOM KapTUHBI MUpa U CHEIU(PUKY METOJOB MO3HAHUS, UCIIOIb3yEMBbIX
B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBICHHE, MPOIECC, CHUCTEMA, HAy4YHBII
dakT, TNPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOII0/IeHNe, U3MEPEHHUE, IKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHBIE YUeOHbIE ICHCTBUS

(T03HaBaTEINbHEIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), oOecreyrBaroe
dbopmupoBannue (QYHKIIMOHAIBHOW TPAMOTHOCTH H  COLMAIBHOM  KOMIICTCHIIUU
00ydJaronumxcs; CIIOCOOHOCTH oOyyarommxcs WCITOJTH30BATh OCBOCHHBIC

MEXIUCIUIINHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS H YHHBEpPCAIbHBIC Y4ueOHBIC
JICUCTBUS B ITIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.



B pesynbrare nzyueHus: OMOJOTUM HA YPOBHE CpPEAHETO 00IIero oOpa3oBaHUS y
oOyyaromierocsi O0ynyT chOpMUpOBaHbI TO3HABATEIbHBIE YHHUBEpPCAIbHbIE YyueOHBbIE
JCWCTBUSA, KOMMYHUKATHUBHBIC YHHBEpCAJIbHBIC Yy4YeOHBIC [CHCTBHS, pPETyIATUBHBIC
YHHUBEpCATbHBIC YYeOHBIC IEHCTBUS, COBMECTHAS JIETEIbHOCTb.

MertanpenMeTHsie  pe3ydbTaTbl OCBOCHHS TMPOTPAMMBI  CPEJHEro  OOIIero
o0Opa3oBaHus JOKHBI OTPAXkKaTh:

Osgiiajienne yHHBEPCAJIBHBIMYU Y4eOHBIMH MO3HABATEIBLHBIMU JICHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBHUSL:

CaMOCTOSITENbHO (HOPMYIMPOBATh U AKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCTIOTh30BaTh MPU OCBOCHHUH 3HAHWN MPUEMBI JJOTHYECKOTO MBIIUICHUS (aHATN3a,
CUHTE3a, CpaBHEHUS, Kilaccuukanuu, 000011eHus1), paCKPbIBATh CMBICT OMOJIOTUYECKUX
MOHATUN (BBIOCNATh WX XapaKTEPHBIE TNPU3HAKH, yCTAHABIMBATh CBS3U C JPYTHMH
MOHATHUSIMHU);

OTIPENIeNISITh I JACATEIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHIKCHHS,
COOTHOCHUTBH PE3yJIbTAThI ACATEIHHOCTH C IOCTABICHHBIMH LEIISIMH;

MCIIOJIb30BaTh OMOJIOrMUECKHUE MOHATHUS U1 0ObSICHEHUS (PAKTOB U SIBJICHUI KUBOU
TIPUPO/IBL;

CTPOHTPH JIOTHUECKUE PACCYXIEHUS (MHAYKTUBHBIC, ICTyKTHBHBIC, 10 AHAJOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUMST B  PAaCCMATPUBAEMBIX  SIBICHUSX,
(bopMyITHPOBAThH BHIBOBI M 3aKIIFOUCHHS,

NPUMEHSITh CXEMHO-MOJICNbHBIC CpPEACTBA JUIS TPEJCTABICHUS CYIIECTBEHHBIX
CBsI3eH W OTHONICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUId
Pa3HOTO poa, BBISBIEHHBIX B PA3IUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3zpabarbiBaTh IUJIaH peLIeHUs MNpoOJeMbl C Y4YETOM aHalu3a MMEIOIINXCA
MaTepUaIbHBIX U HEMATEPUATIBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OIEHHUBAaTh COOTBETCTBHE pPE3YJbTAaTOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUM 1€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH padOTy B YCIOBHUSIX PEajbHOr0, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUHN KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE AEHCTBHS:

BJIa/IETh HABBIKAMU YYEOHO-UCCIIEIOBATEIbCKOM W TMPOEKTHON JesATENbHOCTH,
HaBbIKaMU pa3peleHus mpoliaeM, ClioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MIOMCKY METOJIOB DEIIEHUsl MPAKTUYECKUX 3a/lay, MPUMEHEHHMIO PA3JIHYHBIX METOJIOB
MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUBI IEATEIHHOCTHU 10 MOTYYCHHIO HOBOTO 3HAHMSI, €TI0
MHTEpIpEeTaIuy, MpeoOpa3oBaHUI0 U TPUMEHEHUIO B YUEOHBIX CHTYaIUsAX, B TOM YHCIIE
MIPH CO3JIAaHUU YUEOHBIX U COLUATBHBIX TPOEKTOB;

(dbopMUpOBaTh HAyYHBI THUI MBIIUICHUS, BIJIAJIETh HAY4YHOH TEPMHUHOJIOTHEH,
KITFOUEBBIMH TMOHSATUSIMU U METO/IaMU;

CTaBUTh U  (GOPMYyJIHpPOBaThH COOCTBEHHBIE 3aJaull B  00pa30BaTENbHOMN
JESITETbHOCTH U )KU3HEHHBIX CUTYaLIUsX;

BBISIBJIATH IPUYMHHO-CIICCTBEHHBIE CBSA3HM U aKTyaJIM3UPOBATh 33]audy, BBIABUTaTh
TUNOTE3y €€ pelIeHUs, HAXOIUTh apryMEHTHI JJIs I0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH,
3aJ]aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHaJM3MPOBATh IMOJYYECHHBIE B XOJI€ PEIICHHUS 3a/aud PEe3yJbTaThl, KPUTUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;



JaBaTh OI[CHKY HOBBIM CHUTYAIHsIM, OIICHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISITH II€JIEHAIIPaBICHHBIN TOUCK IIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS
B MPOo(eCCUOHATIBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAHUS B IIO3HABATEIbHYIO M TPAKTHYECKYIO 00JacTu
KHU3HEESITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC HJIEH, TPEIaraTh OpUTHHAIBHBIE TIOJXOIbI M PEIICHNUs, CTAaBUTh
MpoOJIeMBI U 33Ja4H, JOIMYCKAOIUE albTEePHATUBHbBIE PELICHUS.

3) padora ¢ unpopmanuei:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HHQOpManuu (TeKcTe y4eOHOro
0COOMs, HAyYHO-TIOMYJISIPHOM JTUTEPAType, OMOJOTNYECKUX CIOBAPSAX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaau3upoBaTh HH(HOPMALIUIO PA3IUYHBIX
BUJIOB W (opM mpelncTaBiIeHUs, KPUTHUYECKHM OIEHMBAaTh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUNBOCTb;

(GbopMynHMpoBaTh 3aIIPOCHl U MPUMEHSATH PA3JIMUHbIE METOJIbI MIPU MOUCKE U O0TOOpE
Oouonornueckoit nHGopMaIuu, He0OXOAMMOM /IJIsl BHIIOTHEHHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BaHHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpy AaKTUBHOT'O HCIOJIb30BAHMS Pa3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BHIOMPATh ONTUMAIBHYIO (POPMY MPEACTABICHUS OMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, TUarpaMMbl, TAOIUIbI, PUCYHKH U JPYToe);

UCIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpPH paboTe ¢ OMOJOTHYECKOM
uHpOpMAIMCH: TPUMEHSITh XUMHUYECKHE, (PU3MYeCKMe W MaTeMaTHYecKue 3HAKu U
CUMBOJIBI, POpMYJIbI, a00peBUaTypy, HOMEHKIIATypy, UCIOIb30BaTh U MpeoOpa3oBbIBATh
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISAHOCTH;

BJIa/IETh HABBIKAMHU PACIIO3HABaHUS M 3alUThl MH(OpManuu, WHOOPMAIIMOHHON
0€301MacCHOCTH JINYHOCTH.

OgBiageHne yHUBEPCAJbHBIMU KOMMYHHKATUBHBIMU /1eliCTBUSIMMU:

1) odmmenue:

OCYUIIECTBIISITh KOMMYHHKAIIMU BO BceX c(epax >KM3HHM, aKTUBHO y4acTBOBATh B
JMalioTe WIK AUCKYCCHH MO CYIIECTBY OOCYKJIaeMOM TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI,
BBICKA3bIBATh CY>KJE€HUS OTHOCUTENIHHO BBIMIOJHEHUS MpeJiaracMoi 3a1auu, YYUThIBATh
MHTEPECHI M COTTIACOBAHHOCTD MO3UIIUN JPYTHX YUYACTHUKOB JUAJIOra WU JUCKYCCUN);

pacno3HaBaTh  HeBepOaJdbHBIE CpelCTBa  OOIICHHS, [OHUMAaTh 3HAYCHUE
COLIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYallUid, YMETh
CMSITYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh Pa3jIMYHBIMH crocoO0amMu OOIIEHUS W B3aUMOJICHCTBUS, TMOHUMATh
HaAMEPEeHHs IPYTUX JIOJCH, MPOSBIATh YBAXKHUTEIHHOE OTHOIICHHE K COOECEIHHKY U B
KOppeKTHOH (hopme popMyTUpOBaTH CBOU BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEIICTB.

2) coBMeCTHasl 1eATeIbHOCTh:

HOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIBHON pabOThI
P pelieHuH OUOJIOTHYECKON MPo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOJCHCTBHS MPH pEIIEHUH Y4eOHO! 3a1auu;

BBIOMpPATh TEMATHKY U METOJIbl COBMECTHBIX JEMCTBUI € yUETOM OOIINX HHTEPECOB
¥ BO3MOYKHOCTEH Ka)kJJ0r0 WieHa KOJUIEKTHBA,



MIPUHUMATD 1IEJIU COBMECTHOU JEATEIbHOCTH, OPTAaHU30BLIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHUIO: COCTABIIATH IJIAH JIEUCTBUM, PACIPEACIISITH POIHU C YUYETOM
MHEHHM YYaCTHUKOB, 00CYkAaTh Pe3yJIbTaThl COBMECTHOU PaOOTHI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa M KaXKIOTO Y4YaCTHMKAa KOMAaHJAbl B OOIIMI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh  HOBBIE  TPOEKTHI, OIEHWBATh HJAEH C TO3UIMH  HOBU3HHI,
OPUTHMHATLHOCTH, MTPAKTUUECKOM 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUUYECKOE MOBEJACHUE B PA3IUYHBIX CUTYAIMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBjajieHue YHUBEPCAJBLHBIMH PEryJATUBHBIMHY J1€iiCTBUSIMH:

1) camoopraHu3zanus:

WCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JJIS BBISBICHHS MPOOJIEM M UX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIHSIX;

BBIOMPATh HA OCHOBE OMOJOTUYECKUX 3HAHHM 11€JIEBbIC U CMBICIIOBBIE YCTAHOBKHU B
CBOUX JICUCTBUAX U TMOCTYIKAaX IO OTHOILICHUIO K KHBOUW MPUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPY KAIOIIHX;

CaMOCTOSITEIbHO ~ OCYILECTBIISAITh  [MO3HABATEIbHYIO JESTENIbHOCTh, BBISBISAThH
npoOaeMbl, CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJadyd B 0Opa3oBaTEILHOUN
JESTETLHOCTH Y KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITEILHO COCTAaBJIATh IJIaH PELIECHUs MPOoOJeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuupsaTh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEINOYTCHHII;

JieNiaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBAThH €ro, OpaTb OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO HMIMPOKON SPYIAUIIMH B Pa3HBIX
o0nacTsiX 3HAHWUM, IOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTENbHBI W KYyJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/ICTh HAaBBIKAMHU TO3HABATEJIbHOW pediiekcuM Kak OCO3HAaHHWS COBEPIIAEMbBIX
NEHUCTBUIM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIL, HCIIOIb30BAThH
npuémbl pedriekcun JUIsl OLIEHKH CUTYaIluH, BBIOOpa BEPHOTO PEIICHHUS;

yMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHUKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JPYrUX MNpHU aHaju3€e pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0sT M IPYTUX:

NPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI M AapryMEHThl JPYrUX MNpH aHaju3€e pe3yJbTaToOB
NEeSTETbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUTUOKHU;

pa3BHBaTh CIOCOOHOCTh TOHUMATh MHP C TIO3HIIMU JPYTOro YeIOBEKa.

IIpeameTHbIe pe3yabTaThI
[IpenMeTHbIe pe3ybTaThl OCBOCHUS COJIEpKaHUs yueOHoro npeamera «buonorusy
Ha yriyONE€HHOM YpOBHE OPHEHTHPOBAHBI Ha obecriedyeHue MpOo(HILHOTO O0y4YeHUS



oOyuaromuxcsi 6uojoruu. OHU BKIIIOYAIOT: cleUU(PUUECKHE 11 OMOJOTMU Hay4yHbIE
3HaHMUS, YMEHUS U CHOCOOBl JIEHCTBUH IO OCBOCHMIO, MHTEPIPETALMH U
peoOpa30BaHUI0 3HAHUM, BHUJBI JIEATEIBHOCTH IO IOJYYEHUIO HOBBIX 3HAaHUM M HX
NPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAK)K€ B PEAIbHBIX KU3HEHHBIX CUTYalMSX.
[IpenMeTHbIe pe3ynbTaThl IPEACTABIEHBI 10 TOAAM U3YUYEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUU O MECTE M POJIM OMOJOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHUHM €CTECTBEHHO-HAyYHON KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
NpPUPOABI M PEIIEHUH MpoOJIEM palMOHAJIbHOTO MPUPOJONOIb30BaHUsA, O BKJIAJAE
POCCHUICKHX U 3apyOekKHBIX YUEHBIX B pa3BUTHE OMOJIOTHUH;

BIIQJICHME  CUCTEeMOW  OMOJIOTMYECKHMX  3HAHMM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIararonire OMoJIOrMuecKre TEPMUHBI M MOHATHUS (3KU3Hb, KJIETKa, OPTaHM3M,
MeTaboJaM3M, TOMEOCTa3, CaMOPETYJSUs, CaMOBOCIPOU3BENICHUE, HACIIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT W pa3BUTHE), OHojornueckue Teopuu (KiIeTtouyHas Teopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa, XpoMOCOMHasi TE€OpUs HACIEACTBEHHOCTH T.
Moprana), yuenuss (H. M. BaBunoBa — o meHTpax MHOrooOpasus M MPOUCXOKJEHUS
KyJIbTYPHBIX pacTeHHil), 3aKoHbl (eAMHOOOpa3us MOTOMKOB TEpPBOr0 TOKOJEHUS,
pacuieryieHusi, 4YHMCTOThl TrameT, He3aBUCMMOro HacienoBanuss [. Mengens,
TOMOJIOTHUECKHUX PSJIOB B HacieAcTBeHHOW u3MeHunBocTy H. V. BaBuiiosa), mpuHIMIIBI
(KOMIJIEMEHTAapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMHM HAyYHOT'O T[IO3HAHMS, UCIHOJb3YEMbIX B
OMOJIOTMYECKUX MCCIIEIOBAaHUSAX KUBBIX 0OBbEKTOB (OMHMCAHKE, U3MEPEHHE, HAOTI0ICHUE,
IKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U
9YKApHUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE OaKTEpHi,
rpuOOB, PACTEHUH, >XUBOTHBIX M YEJIOBEKAa, CTPOEHUS OPraHOB M CHCTEM OPIaHOB
pacTeHui, >KMBOTHBIX, YEJIOBEKAa, IPOLECCOB >KU3HEIESITEIbHOCTH, NPOTEKAIOIIUX B
OpraHu3Max pacTeHHH, JKUBOTHBIX M YEJIOBEKa, OMOJIOIMYECKUX IMpOLEecCOB: OOMeHa
BeliecTB  (MeTadoau3M), MpEeBpALICHUs] SHEPruH, OpoXKeHus, aBTOTPO(HOro U
reTepoTpo(HOro TUIIOB NUTaHMS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeTroreHesa, ASMOpuoreHe3a, IMOCTAIMOPHUOHAIBHOTO  PAa3BUTHS,  Pa3sMHOXKEHHUS,
UHIUMBUIYaIbHOIO Ppa3BUTHUA OpraHu3Ma (OHTOTEHe3a), B3aUMOJACWCTBUS TI€HOB,
reTepo3nuca, HICKyCCTBEHHOr0 0TOO0pa;

YMEHHE YyCTAaHABIMBaTb B3aUMOCBSI3M MEXJIY OpraHoMJaMHM KIETKH M HX
(GYHKIMSIMH, CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (PyHKUUSAMHU, MEXKAY OpraHaMu U
CHUCTEMaMHU OpTraHOB Y PACTEHUil, KUBOTHBIX M YEJIOBEKA U UX (DYHKIUSMHU, MEXKIY
CHUCTEMaMHU OpTraHoB M MX (YHKUIUSMH, MEXIYy dSTanmaMd OoOMEHa BEIIEeCTB, dTalaMu
KJIETOYHOTO LUKJIAa U JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TalaMud 3MOPHOHAIBHOIO
pa3BUTHUS, TEHOTUIIOM U (P€HOTUIIOM, (PEHOTUIIOM U (paKTOpaMH CpeJibl OOUTaHMS;

YMEHUE BBIABIIATH OTIMYUTENbHbIE MPHU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTEeHM, )KUBOTHBIX U YEIOBEKA;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOLIME  apryMEHTHI,  OMOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIUKY JJIs JOKa3aTeIbCTBAa POACTBA OPraHM3MOB pPa3HBIX
CUCTEMATUYECKUX TPy,

YMEHHE pelaTth OHOJOTHYECKHEe 3a/ayH, BBISBIATH MPUYMHHO-CIIEJACTBEHHBIC
CBSI3M MEXJy MCCIEeIyeMbIMH OWOJOTUYECKUMH IPOLIECCAaMH U SBICHUSIMH, [EJIaTh
BBIBO/IbI M IIPOTHO3bI HA OCHOBAHUU NIOJyYEHHBIX PE3YJIbTATOB;



YMEHHUE BBINOIHATH J1A00paTOPHBbIE U MPAaKTHUYECKUE paboThl, COOII0IaTh IpaBUiia
pu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTATh TUIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dbopMynupys 1eNb UCCIEIOBAaHUS, aHAIU3UPOBATh MOJYYEHHbIE PE3YyJbTaThl U JEIaTh
BBIBO/IBI;

YMEHHE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIbCKOW paboTe MO OHOJIOTHH,
9KOJIOTUU U MEJIUIIMHE, POBOJUMON Ha 0a3e MIKOJbHBIX HAYUYHBIX OOIIECTB, U MyOJIMYHO
MIPEACTABIAT MOJYyUYCHHBIC PE3YIbTAThl HA YYCHUUECKUX KOH(PEPECHITUX;

YMEHHUE OLIEHUBAaTh 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEI0BAaHUU B 00JIacTU
OMOJOrMM M MEIUUUHBI  (KJIOHUPOBAHME, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE F€HOMA U CO3JJaHiE TPAHCT€HHBIX OPraHU3MOB);

yMEHHE OCYIIECTBIISTh OCO3HaHHBIM BBIOOp Oyayiied mpodeccuoHaIbHOM
NESTETLHOCTH B 00JacT OWOJOTHUU, MEIUIIUHBI, OHOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO  XO3sIiCTBa, MUIIEBOM MPOMBIIIEHHOCTH, YINIYONATh MO3HABATEIbHBIN
MHTEpEC, HaIpaBJICHHbIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYMOIIEW mpodeccun u
MPOJOJKEHHEe  OMOJOTMYecKoro  0o0pa3oBaHMsl B OpraHu3alMsIX  CPeJHEro
npodeccuoHaNnbHOIO U BBICIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 knacce
JIOJIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M POJM OMOJOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (OpMUpPOBAHMU COBPEMEHHOW €CTECTBCHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHUU 3aKOHOB MPUPOJBI M PELIEHUWU SKOJIOTMYECKHX MpoOJeM dYelloBEeYeCTBa, a
TaK)k€ B PEIICHUH BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIONB30BaHUsA, U B (HOPMUPOBAHUU
[IEHHOCTHOT'O OTHOILIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUHCKHUX H
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OHOJIOTMYECKMX 3HAaHWW, KOTOpas BKIIOYaET
ornpezesieHUs: U TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUX TEPMUHOB U
MOHATUH (B, 3KOCHCTEMA, Onocdepa), OMOTOTHIecKUue TeOPHH (IBOTIOIMOHHAS TECOPHUS
Y. lapuHa, cuHTEeTUYECKask Teopus 3Boitonun), yuenus (A. H. CeBepiuioBa — o myTsx u
HanpaBiieHusax 3Boitounuu, B.M. Bepuaackoro — o 6uocdepe), 3akoHbI (T€HETUYECKOTO
paBHoBecus k. Xapau u B. BaiinOGepra, 3apojsiieBoro cxoactsa K. M. bapa), mpaBuia
(Muanmyma 1O. JInbOuxa, HKOJIOTHMUECKONW MHUpaMUIbl SHEPTUU), THUMOTE3bl (THMOTE3a
«vupa PHK» V. I'un6epta);

yMEHHE BJIaJIETh OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, WUCIOJIb3yEeMbIMU B
OMOJIOTMYECKUX HCCIIEOBAHUAX )KMBBIX O0OBEKTOB U SKOCHUCTEM (OIKCaHue, U3MEpEHHeE,
HaOItO/ICHNEe, OHKCIEPUMEHT), CIMOCO0aMH BBISBICHUS UM OLCHKH aHTPOIOTEHHBIX
W3MEHEHUI B IPUPOJIE;

yMEHHE BBIICTISTh CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U
o6uocdepsl, cTabMIM3UPYIONIETro, IBUKYIIErO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpa,
AIJTOMATPUYECKOTO U CHUMIIATPUYECKOTO BUI000PA30BAaHMS, BIUSHUS JBIDKYIIAX CHJI
HBOJIIOIMM HA TEHO(POHI TOMYJSLUU, TPUCTOCOOIEHHOCTH OpPraHU3MOB K Cpefe
oOuTaHus, YepeOBaHUS HAINpPaBICHUI 5SBOJIONMH, KPYroBOpOTa BEIIECTB M IOTOKA
SHEPTUH B HIKOCUCTEMAX;

yYMEHHE YCTaHaBJIMBATh B3aMMOCBS3M MEXYy MPOllecCaMy 3BOJIOLNH, ABUKYIIIUMHU
CWJIaMH aHTPOIOTeHEe3a, KOMIIOHEHTAMHU PA3JIMYHbBIX YKOCHUCTEM U MPUCITOCOOICHUSIMH K
HUM OPTaHU3MOB;

YMEHHE BBISBISTh OTJIMUNTEIbHBIC TIPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOICHHOCTD
BHUJIOB K cpele oOWTaHUs, aOMOTHYECKMX U OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM,



B3aMMOCBSI3€l OPTaHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX H3MEHEHUH B SKOCHUCTEMAX
CBOEM MECTHOCTH;

YMEHUE  HCIOJNB30BAaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI,  OHOJIOTHYECKYIO
TEPMHUHOJIOTHI0O W CHMBOJIMKY JUIS JO0Ka3aTelIhCTBA POACTBA OPTraHW3MOB pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPraHW3MOB W CpeAbl OOWTaHWS, EIMHCTBA
YEIIOBEYCCKUX Pac, HEOOXOIUMOCTH COXPAHECHHUSI MHOTOOOPAa3usi BUIOB M DKOCHCTEM KaK
YCJIOBHS COCYIIIECTBOBAHUS MTPUPOIBI M YCIIOBEUECTBA,

YMEHHUE peliaTh OMOJOTHYECKUE 3a/Jaud, BBIABIATH IPUYUHHO-CIICIICTBEHHBIC
CBSI3M MEXIy WCCICIyeMBbIMA OHOJOTHYECKUMH TMPOICCCAMH W SIBJICHHUSAMH, JeaTh
BBIBOJIBI M TIPOTHO3HI HA OCHOBAHUH TIOJyYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOIHATE JTa00paTOPHBIE M MPAKTHYECKUE PabOThI, COOIOIATh MpaBuia
pu paboTe ¢ yueOHbIM U 1abopaTOPHBIM 000PYI0BAHHEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, POBEPATh UX AKCIICPUMEHTAIBHBIMU CPEJCTBAMM,
dbopMynHpys 1eb UCCIICIOBAHUS, aHATM3UPOBATh IMOJYYCHHBIC PE3YyJbTaThl M JIJaTh
BBIBOJIBI;

yMEHHE Y4YacTBOBaTh B y4eOHO-HCCIEAOBATENbCKOM paboTe 1O OHOJIOTHH,
AKOJIOTHH W MEJUITUHE, TIPOBOJUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIUIHO
MIPEJICTABIIATH MOJIYYCHHBIC PE3YJIbTaThl HA YUCHUYCCKUX KOH(PEPEHITUAX;

YMCHHE OIICHMBATh THUIOTE3bI M TECOPHUU O IMPOUCXOXKICHWM KH3HHU, YEIOBEKa U
YeIIOBEYCCKUX pac, O TpPUYUHAX, TMOCICACTBUAX U CIOCO0aX TMPeIOTBpALICHUS
rI00aNTbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE  OCYIISCTBIISATh  OCO3HAHHBIM  BBIOOp  Oyaymieli  mpodeccuoHaTbHON
JCSATCIIBHOCTH B O0JIACTH OWOJIOTHH, 3KOJIOTHUH, MPHUPOAOINOJIb30BAHMS, MEIUIINHEI,
OMOTEXHOJOTUHU, TICUXOJOTUU, BETEpPUHAPUH, CEJIbCKOTO XO3SHCTBA, MHIIEBOMN
IPOMBIIIJIEHHOCTH,  yIAyOnsTh MO3HABaTEJIbHBIM MHTEpPEC, HAMNpaBlICHHBIM Ha
OCO3HaHHBII BBIOOP COOTBETCTBYMOIIEH Mpodeccun M MpoaoiKeHHE OUMOJIOTHYECKOIro
o0pa3oBaHUs B OpraHU3alUsAX CPEeIHET0 MPO(hecCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TeMmaTn4veckoe IJIAHUPOBaHUE

10 kiacc
Koan4yecTBO yacoB DJIEKTPOHHbIE
No HaumeHnoBaHue K I P —_—
| pa3jgeqoB M TeM | Beer OHTPOJT paKTH p
n/n bHbIE yeckue o0pa3oBaTe/ibHbIE
NMPOrpamMMmblI 0
padoThI padoThI pecypchl

BHONOrHs Kak bu6mnoreka [JOK
1 Hayka 1 https://m.edsoo.ru
) JKuBble cHCTEMBI ) BH6H_HOTeKa HOK

W MX W3yYCHHE https://m.edsoo.ru

bu6mnoreka [IOK

3 buonorus knetku 2 0.5 https://m.edso00.ru

Xumuueckas bu6munoreka [IOK
4 OpraHu3anus 10 1 https://m.edsoo.ru

KIICTKH

bu6muoreka [JOK

Crpoenue u
S (yHKIH KIeTKH 8 2 https://m.edsoo.ru

OOMeH BelecTB U bu6muoreka [JOK
6 npeBpalieHue 9 1 https://m.edsoo.ru

SHEPTHUH B KIIETKE

HacnencrBennas bu6muoreka [JOK
v uHpopMaIus U 9 05 https://m.edsoo.ru

peanuzanus e€ B '

KJICTKE

O T a— but6mmoreka [IOK
8 — 6 1 https://m.edsoo.ru

Crpoenue u bubnuoteka [{OK
9 GyHKITIH 17 1.5 https://m.edsoo.ru

OpraHHU3MOB

PasmHoxeHue u bubnuoteka [IOK
10 pasBUTHE 8 1.5 https://m.edsoo0.ru

OpraHU3MOB

I'enernka — Hayka bubnunoreka [JOK

0 https://m.edsoo0.ru
11 HACJICACTBEHHOCT 2 05

uu

U3MEHYHMBOCTH

OpraHHU3MOB

3aKOHOMEPHOCTH bubnuoreka [IOK
12 HACJIEJICTBEHHOCT 10 1 https://m.edsoo0.ru

u
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bu6mnoreka LIOK
3aKOHOMEPHOCTHU _
13 HEMEHTHBOCTI 6 1 https://m.edso0.ru
bu6mnoreka LIOK
I'eneTuka
14 | eropexa 3 0.5 | https://m.edsoo.ru
bu6mnoreka [JOK
Cenexuusa _
15 OpraHu3MOB 4 1 https://m.edsoo.ru
buorexnonorus u bu6mnoreka [IOK
16 CUHTETUYECKAs 5 1 0,5 https://m.edso0.ru
ouosorus
OBIIIEE
KOJMYECTBO
YACOB IIO 102 1 1355
ITPOI'PAMME
11 kaacc
Ne | HaumenoBanue Ko.sin4yecTBo yacoB DJIEeKTPOHHbIE
n/ | pa3siesioB U TeM Bce | Konrpoan | Ilpakruu | (umdposbie)
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n NMpOrpamMmblI ro HbIE ecKHe o0pa3oBaTejibH
padoThI padoThI ble pecypchbl
3apoxaeHue u bubnuoteka [{OK
pa3BUTHE https://m.edsoo.ru
1 SBOJIFOIIMOHHEBIX 4
MPEJICTABICHUN B
OHOJIOTHH
3 bu6mnoreka [JOK
MuxkposBomtonus u eé _
2 — 14 2 https://m.edsoo.ru
3 MaxkposBosronus u eé 6 BH6H_HOTeKa HOK
PE3yIBTATEI https://m.edsoo.ru
[Ipoucxoxnenue n bubnnoreka IIOK
4 pa3BUTHUE JKU3HU Ha 15 1.5 https://m.edsoo.ru
3emiie
[Ipoucxoxaenue bubnnoreka IOK
5 YyeoBeKa — 10 1 https://m.edsoo.ru
AHTPOIIOTCHE3
DKOJOrusi — HayKa O bubnuoteka [JOK
B3aMMOOTHOILIEHUAX https://m.edso0.ru
6 OpPTaHU3MOB U 3 05
HaJI0PraHU3MEHHBIX
CHUCTEM C OKpY KaroIen
cpenou
bu6mnoreka [JOK
OpraHu3Mebl U cpeia _
7 OOUTANILS 9 15 https://m.edso0.ru
g DKOJIOTUS BUIIOB U 9 0.5 BH6H_HOTeKa HOK
rony st - https://m.edsoo.ru
DKOJIOTHUSA COOOIECTB. but6mmoreka [IOK
9 DKOJIOTHYECKHUE 12 0.5 https://m.edso0.ru
CHUCTEMBI
buocdepa — bubmmorexa [JOK
10 rinodaipHast 6 https://m.edsoo0.ru
YKOCHUCTEMA
YeloBeK 1 bubnuoteka [IOK
11 OKpY3 KA Cpesa 6 1 https://m.edso0.ru
OGoGwaroree bubnunoreka [JOK
12 HOBTOpEHe 8 https://m.edso0.ru
OBILIEE KOJIMYECTBO 102 1 75

YACOB IIO ITPOTPAMME
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I[MoypouHoe muiaHupoBaHHue

10 kaacc
KoanuecTBo 4acoB DJIEKTPOHHbBIE
ara uudposbie
Nen/m | Tema ypoka A
yp Beero KOﬁHTpOJILHbIe H%aKanecKne H3yueHHsi | 0GpA3OBATEbHbIE
padoThI padoThI pecypeh

1 buonorus kak KOMIUIEKCHAsI HAyKa U KaK 1 EH6H_I;I/0TGI;3 LHOK

9acTh COBPEMEHHOT0 00IIecTBa ttps://m.eds00.ru

JKUBBIE CHCTEMBI U HX CBOMCTBA. YPOK — bubnnorexa LIOK
2 - 1 https://m.eds00.ru

VpoBHEBas OpraHu3alysl KUBLIX CUCTEM. bu6moreka TIOK
3 VpoK — SKeKypeHst 1 https://m.edso0.ru
4 VcTopHst OTKPHITHS ¥ U3YYEHHS KIIETKH. 1 EH@I_I;I/OTGI? HOK

Knerounas teopusi. Ypok- ucciiejoBanue. tps://m.eds00.ru

MeToapl MOJEKYJISPHOU U KIIETOYHOMU bubnuoteka I[JOK

ouonoruu. [Ipaktudeckas padora https://m.edsoo.ru
5 «/3yueHne MeTo0B KIIETOYHOU 1 05

ouonoruu (xpomarorpadusi, '

anekTpodopes, nuddepeHimairHoe

nentpudyruposanue, [TL[P)»

XHUMHYECKHUI COCTAB KIETKH. Y POK- Bubsmorexa [IOK
6 naGoparopis 1 https://m.edso0.ru
7 MuHepalibHbIE BEIIECTBA KJIETKH, UX 1 EI/I@I.I;I/OTeKda LHOK

Ouonorudeckas poJb tps://m.eds00.ru
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Opranndeckue BENeCTBA KIETKA —
oenku. JlabopatopHas pabota

bu6anoreka LIOK
https://m.edsoo.ru

[TpakTuyeckas pabora «3ydyenue

8 «ObHapyx)eHue OeIKOB € MOMOIIBIO 0.5
Ka4eCTBEHHBIX PEaKITUI
9 CaoiicTBa, kiaccupukanus u QyHKIIIH BHGH_HOTeKa LHOK
0eKoB https://m.edso0.ru
10 OpraHuuecKue BEIECTBA KIETKH — EI/IGJI.I;I/OTGI;a LIOK
YIJIEBOBI ttps://m.edso00.ru
11 OpraHuuecKue BEIECTBA KIETKU — EI/IGJI.I;I/OTGI;a LIOK
JIATIU B ttps://m.edsoo.ru
Hyxnennossie kucnotsl. JJHK n PHK. bubnnoreka IIOK
12 JlaGoparopnas padbora «VccrienoBanue 0.5 https://m.edso0.ru
HYKJICMHOBBIX KUCJIOT, BBIJICJICHHBIX M3 '
KJIETOK Pa3JIMYHbIX OPTaHHU3MOBY
13 Crpoenne u Gpynkuun ATD. [Ipyrue BI’I6H_I’I0TeKa LIOK
nykieosuarpudocdarer (HTD) https.//m.edsoo0.ru
CexBenupoanue JHK. Metoib bu6mmoreka [IOK
14 T€HOMHKH, TPAHCKPUIITOMUKH, https://m.edsoo.ru
MIPOTCOMHMKH
bu6mmoreka [IOK
15 MeTopl CTPYKTYPHOU OHOJIOTHH https://m.eds00.ru
16 Tunst kietok. [TpokapuoTuyeckas BI/I6J1.I/IOTeKa LTOK
KJIETKA. YPOK — JIUCITYT https://m.edsoo.ru
17 CtpoeHne 73yKapuOTHUYECKON KICTKH. 05 bubnuoreka [IOK
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CBOICTB KJIETOYHOU MEMOpaHbI»

https://m.edsoo0.ru

bu6anoreka LIOK

18 [ToBepXHOCTHBIN anmapar KJIEeTKU https://m.edso0.ru

OnHomMeMOpaHHBIE OPTAHOUIBI KJIETKH. bu6anoreka LJOK
19 [Mpaktudeckas padora «M3yueHue 05 https://m.edsoo.ru

JIBYKCHUS ITUTOIIA3MbI B PACTUTEIBHBIX

KJIETKAX»

[TonyaBTOHOMHBIE OPraHOMBI KIIETKU: bubnnoreka IOK
20 MUTOXOHJIPUH, I1acTu kL. JlabopaTopHas 05 https://m.edsoo0.ru

pabota «/ccnenoBanue mia3Mon3a u '

JICTIa3MOJIN3a B PACTUTEIIBHBIX KJIETKaX)
21 HemeMOpaHHBIC OPraHOUIBI KIICTKH. BH6JI_HOTeKa HOK

VPOK - CeMHHAp https://m.edso0.ru

bu6auoreka [JOK

22 Crpoenne u GpyHKIHMH 1pa https://m.eds00.ru

CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK bubnnoreka IIOK
23 sykapuor. JlaboparopHas pabora 05 https://m.edso0.ru

«M3yuenue CTpoeHus KIETOK Pa3InIHbIX '

OpPraHU3MOBY

ACCUMUIISIIIAA U TUCCUMMIIALIUS — [BE bu6mmoreka [IOK

cTOpoHBI MeTabonu3ma. Tumsl oOMeHa https://m.edsoo.ru
24 BemecTB. JlaboparopHas pabora

«M3yuenune KaTaJIuTHUYeCKOH aKTUBHOCTHU

(dbepMeHTOB (Ha IpUMepe aMuiIa3bl UITU

KaTayasbl)»
25 depMEeHTAaTUBHBIN XapaKkTep peakinii 0.5 bubnmoreka [JOK
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KJIETOUYHOr0 MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEHTATUBHOTO
pacuienyeHns IepoKcuIa BOIOpoIa B
PACTHUTENHHBIX U )KUBOTHBIX KIETKAX)

https://m.edsoo0.ru

bu6anoreka LIOK
26 benku-akTuBaTOphl U OENKU-UHTUOUTOPHI https://m.edso00.ru
bu6anoreka [JOK
27 ABTOTpOGHBII THIT 0OMEHA BEIIECTB https://m.edso0.ru
bu6anoreka [JOK
28 dotocunTE3 https://m.edsoo.ru
Xemocunres. JlabopaTopHas paboTa bubnnoreka IIOK
29 «CpaBHeHHE MPoIIecCOB POTOCHHTE3A U 0.5 https://m.edsoo.ru
XEMOCHHTE3a»
AHa’poOHBIe OpraHu3Mbl. Buibi bubnuoteka [JOK
30 opoxxenwus. JlabopaTtopHast paboTta https://m.edsoo.ru
«CpaBHeHHE NPOIECCOB OPOKEHUS U
JIBIXQHHS
31 AdpoOHBIE OpraHu3MBbl. DTaIlbl BH6H_HOTeKa HOK
HHEPreTUIEeCcKoro oomMeHa https://m.edsoo.ru
DHeprus MeMOpaHHOTO TpareHTa bubnuoteka [IOK
32 nporoHoB. Cunte3 AT®: pabora https://m.edsoo.ru
1poToHHOU AT®-cruHTa3bI
bubnuoteka [IOK
33 Peakiiu MaTpu4HOrO CUHTE3a https://m.edso0.ru
34 TpaHcKpUNKsT — MaTPUYHBIN CUHTE3 bubnmoreka [JOK

PHK
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https://m.edsoo0.ru

bu6anoreka LIOK
35 Tpaucasus u e€ 3Tarnb https://m.eds00.ru
36 KomupoBanue aMHHOKUCTIOT. Poitb BHGH_HOTeKa LHOK
pubocoM B GHocHHTE3e OenKa https://m.edsoo.ru
bu6anoreka [IOK
Opranuzanus reHoMa y IpOKapuoT U .
37 JYKapHOT https://m.edsoo.ru
38 MonekyJisspHble MEXaHU3MBI SKCIPECCUU BHGH_HOTeKa LHOK
I'€HOB Y DYKapuOT https://m.edsoo.ru
Bupycsl — BHeks1eTOUHbIE (POPMBI KU3HU bubnnoreka IOK
39 1 o0JIMraTHbIEe Mapa3uThl. [IpakTHueckas 0.5 https://m.edsoo.ru
pabora «Co3manue MOJEeN BUPyCay
40 BupycHrbie 3a001eBaHus YeIOBEKa, BI’I6H_I’10TeKa LHOK
’KUBOTHBIX, PACTECHUN https://m.edsoo.ru
41 HaHOTEXHOJIOTHH B OHOJIOTHH 1 BI’I6H'I’I0TeKa LHOK
MeTULIIHE https://m.edsoo.ru
42 JKM3HEHHBIN UK KIeTKU. MaTpu4HbINH BI/I6JI'I/IOT6K3 [HOK
cuntes JJTHK https://m.edsoo.ru
Xpomocomsbl. JlabopaTopHast paboTa bubnunoreka [JOK
43 «3yueHnue XxpoMocoM Ha TOTOBBIX 0.5 https://m.edsoo.ru
MUKpPOITpEnapaTax»
bu6mmoreka [IOK
44 JleneHne KIEeTKu — MUTO3 https://m.eds00.ru
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Tunsl kieTok. KapuoknHes v IUTOKUHES.
JlabopaTtopnas padota «Habmogenue

bu6anoreka LIOK
https://m.edsoo.ru

45 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKPOMpENapaTax)»
bu6anoreka LIOK
46 Perynsiuus uU3HEHHOTO IUKIIA KIETOK https://m.edso0.ru
47 O6001IeHNE U CHCTeMaTH3aIHs BHGH_HOTGKa LHOK
Matepuana 3a | momyromue. Ypok - 3a4et https://m.edsoo.ru
bu6anoreka [JOK
48 OpraHu3Mm Kak eIMHOE IeJI0e https://m.edso0.ru
. bu6auoreka [JOK
Txanu pactenuii. JlaboparopHas pabora _
49 «M3yueHue TkaHel pacTeHUID 0-5 https://m.eds00.u
TKaHM )KMBOTHBIX M YEJIOBEKA. bu6anoreka [JOK
50 JIabopatopnas padora «l3yucHue TKaHek 0.5 https://m.edsoo.ru
YKUBOTHBIX)
Opranbl. CUCTEMBI OPTAHOB. bubnuoteka [JOK
51 JlabopaTopHas pabota «/3yuenue 0.5 https://m.edsoo.ru
OpPraHOB IIBETKOBOT'O PACTCHHS
bu6mmoreka [IOK
52 Ormopa Tesra OpraHu3MoB https://m.edso0.ru
bubnuoteka [IOK
53 JIBIDKCHHE OPraHU3MOB https://m.eds00.ru
bubnuoteka [IOK
54 [IuTtanue oprann3mMoB https://m.edso0.ru
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IIutanue MO3BOHOYHBIX JKUBOTHBIX.

bu6anoreka LIOK

55 [TumieBapuTenbHas cUcTeMa YejoBeKa https://m.eds00.ru
bu6mnoreka LIOK
56 JlbIxaHue opraHusMoB https://m.edso0.ru
bu6mnoreka LIOK

JIpIXaHW€e TMO3BOHOYHEIX JKUBOTHBIX U )
S7 GeloBeKA https://m.edso0.ru
bu6anoreka [JOK
58 TpaHcnopT BeleCcTB y OpraHu3MOB https://m.eds00.ru
59 KpoBeHOCHas CHCTeMa TTI03BOHOYHBIX BH6H_HOTeKa HOK
YKUBOTHBIX M Y€JIOBEKA https://m.eds00.ru
bu6auoreka [JOK
60 Brinenenue y opraHuzmMoB https://m.edso00.ru
bu6anoreka [JOK
61 3amura y OpraHusmMoB https://m.edso0.ru
bu6mmoreka [IOK
62 MmmyHHas cucTeMa 4eoBeKa https://m.edsoo.ru
63 PaznpaxkuMoCTh U peryJismuus y BH6”_HOTeKa HOK
OpTaHH3MOB https://m.edsoo.ru
64 ['ymopanbHas peryJisius 1 SHAOKPUHHAS EH@I_I;I/OTGI? HOK
CHCTEMa JKUBOTHBIX U YeJIOBEKa ttps://m.eds00.ru
65 @opMbl Pa3MHOXKEHHUS OPTAHU3MOB bubnnoreka [JOK
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bu6anoreka LIOK
66 [TosoBOE pa3MHOXKEHHE https://m.edso00.ru
bu6anoreka LJOK
67 Metios https://m.edso0.ru
['amerorene3. OOpa3zoBaHuE U pa3BUTHE bubnnoreka IIOK
68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 05 https://m.edsoo.ru
«3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenaparax»
69 NHnuBuayansHOE pa3BUTHE OPTraHU3MOB Eggg_%’;i%iiﬂﬁ
— OHTOTEHE3 . '
20 3akiajKa OpraHoB U TKaHei u3 Eggg?/ﬁeelaiigﬁ
3apOJBIILIEBBIX JTUCTKOB e '
Poct u pa3BuTHe :KUBOTHBIX. bubnuoteka [JOK
71 JIabopaTopnast paboTa «BI:I?[BJ'IGEH/I@ 05 https://m.edsoo.ru
MIPU3HAKOB CXOJICTBA 3apObIIIEH
MTO3BOHOYHBIX KUBOTHBIX)
PasmHoOXeHue u pa3BUTHE PACTECHUM. bubnuoteka [IOK
79 JIabopaTopnas paborta «CTpoeHHE 05 https://m.edsoo.ru
OpraHOB Pa3MHOEHUS BBICIIUX
pacTEHUIN»
HcTopus cTaHOBIICHUS U pa3BUTHS bubnunoreka [JOK
73 TeHETHKHU KaK HayKd. YPOK - https://m.edsoo.ru
HCCIIEI0BaHUE
74 OCHOBHBIE MTOHSATUS U1 CUMBOJIbI TEHETUKH. 05 bubnmoreka [JOK

Jlaboparopnast pabora «J[po3odua kak
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00BEKT Fr€HETHYECKUX HCCIIEIOBAHUI

https://m.edsoo0.ru

3aKOHOMEPHOCTH HACIIEIOBAHUS
MPpU3HAKOB. MOHOTUOPHAHOE
ckpemmuBanue. [Ipakruueckas padbora

bu6anoreka LIOK
https://m.edsoo.ru

75 " 0.5
N3yueHne pe3yapTaToB
MOHOTHOPHIHOTO CKPEIIUBAHMS Y
npo3oduis"
76 LIUTOIOrMYEeCKUE OCHOBEI BHGH_HOTeKa HOK
MOHOTHOPHIHOTO CKPEIIUBAHMS https:/m.edsoo.ru
7 AHanusupyloniee CKpelyBaHue. BH6H_H0TeKa HOK
Hemnonnoe JOMUHUPOBaHKE https://m.edsoo.ru
JurubpuHoe cKpeluBaHue. bubnnoreka IOK
78 [Mpaktudeckas padora «M3yueHue 05 https://m.edsoo.ru
PE3yIIBTATOB JUTHOPHIHOTO '
CKPEIIMBAHUS Y APO30(PHIBI»
29 [IMTONOrNYECKHE OCHOBBI JUTHOPUIHOTO BH6H_HOTeKa HOK
CKpeIHBAHHS https://m.edsoo.ru
bu6mmoreka [IOK
80 CueIieHHOE HACIIeIOBaHKE TIPU3HAKOB https://m.eds00.ru
81 XpoMOCOMHast TEOPHs HACIIEACTBEHHOCTH. BH6H_M0TeKa HOK
VpoK - neKis https://m.edsoo.ru
bubnuoteka [IOK
82 I'eneruka nona https://m.edsoo.ru
83 I'eHoTHII KaK 1IETTOCTHAS CUCTEMA bu6mmoreka [JOK
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84 ['eHeTHYECKUIi KOHTPOJIb Pa3BUTHS EH@I_I;I/OTeI:ja LIOK
pacTeHuH, )KUBOTHBIX U YeJIOBeKa {tps://m.eds00.ru
85 V3MeHUYMBOCTh NPU3HAKOB. BHIbI EHGH_I;I/OTG? LHOK
H3MEHYMBOCTH ttps://m.edso0.ru
bu6anoreka [IOK
86 MoaudukarmonHasi U3SMEHYUBOCTh https://m.edso0.ru
BapuannoHHbIil psii M BapUallMOHHAS bu6anoreka [JOK
kpuBas. JlaboparopHas pabora https://m.edsoo.ru
87 «HccnemoBanne 3aKOHOMEPHOCTEH 05
MOTUGUKAITUOHHOW H3MEHYHUBOCTH. '
[TocTpoenune BapUallMOHHOTO psa U
BapPUALIMOHHOW KPUBOW)
a8 [eHOTHIMYECKAs U3MEHYUBOCTD. EH6§?fTei?IK)K
KomOnHaTHBHAs N3MEHUYNBOCTh tps://m.eds00.ru
MyTannoHHast U3MEHYUBOCTb. bu6mmoreka [IOK
89 [TpakTrueckas pabora « MyTaluu y 05 https://m.edsoo.ru
npo30(]TB! (Ha TOTOBBIX '
MUKPOITPETapaTax)»
90 3aKOHOMEPHOCTH MYTAllHOHHOTO EH6§?fTei?LK)K
nporecca. DMUTCHETHKA U SITUTCHOMHUKA tps://m.eds0o.ru
I'enetuka yenoBeka. [IpakTuyeckas bubnmnoreka [{OK
91 pabota «CocTaBlieHUE U aHATH3 0.5 https://m.edsoo.ru

POIOCITOBHOM»
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IIpomexyTouynas arrecranusi. Y poK —

92
KOHTpOJIbHAsi paboTa
MeToapl MeTUITMHCKON T€HETUKHU bu6anoreka LIOK

93 3HayeHue MEIUIIMHCKONU TEHETUKU B https://m.edsoo.ru
MPEIOTBPAIICHUN U JICUCHUN
TCHETHUECKHUX 3a00JIEBAaHUN YEIIOBEKA
OCHOBHBIC TIOHSATHUS CEJICKIUH. bu6anoreka LJOK

94 JlabopaTopHast pa60T'ci «HW3y4eHue copToB 05 https://m.edso0.ru
KyJbTYPHBIX PACTCHUN U TTOPOJT
JIOMAITHUX JKUBOTHBIX)

MeTompl CeneKIIMOHHON PaOoTHI. bu6anoreka [JOK

95 JlabopaTopnast pabota «M3yueHue 0.5 https://m.edso0.ru
METOJIOB CEJICKITUU PACTCHUI
JlocTrxkeHus: cenekuu pacTeHUN U but6mmoreka [IOK

96 KHUBOTHBIX. [IpakTHueckas pabora https://m.edsoo.ru
«IIpuBHUBKa pacTEHUIN»

97 CoxpaHeHue, U3ydeHUEe U HCIIOIb30BAHKE Eggg?/ﬁeeziiqﬁ
TeHETUYECKHUX PECypCOB = :
buorexHosorus kak Hayka U OTpacib bubnuoteka [IOK

98 npou3sBojcTBa. IIpakTryeckas paborta 0.5 https://m.edsoo.ru
«M3ydyeHne 00bEKTOB OMOTEXHOIOTHI)

99 OCHOBHBIE HaNpaBJIEHUs CUHTETHYECKOH Etl’tI@I_I;I/OTeKa LHOK
P — ps://m.edsoo.ru

bubnuoteka [IOK

100 XpOMOCOMHAs ¥ TeHHas! HHKEHEPHs https://m.edso00.ru

101 MenuuuHcKkre OMOTEXHOIOT MU bu6mmoreka [IOK
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[ToBTOpEeHnue, 060061ICHHE,

bu6anoreka LIOK

102 cHCTEeMAaTU3aIMsl 3HaHUH. YPOK — CMOTP 1 https://m.edsoo.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O0 102 1 135
ITPOI'PAMME '
11 kaace
KosnuecTBo 4acoB DJIEKTPOHHBIE
. Mara nugpoBbIe
Nenn/m | Tema ypoka Beero Kongpo.m,Hme HpﬁaKanecmle WiyueHHS | 0GPA3OBATEIbHbIE
padoThI padoThI pecypenI
bu6anoreka [JOK
OBomonronHad teopud Y. lapsuHa. Ypok
1  rexus P Jlap P 1 https://m.edsoo.ru
) JIBMKYIIME CHJIBI SBOJIFOLMH BUIOB 110 Y. 1 Etptlm'l;/(r)rfeelija (])-E)OK
I[apBI/IHy PS: .0S00.ru
3 Bops6a 3a cyliecTBOBaHUE, €CTECTBEHHEII 1 BH6H_HOTeKa HOK
¥ UCKYCCTBEHHBIH 0TOOP https://m.edsoo.ru
dopMUpOBaHNE CHHTETUYECKOH TEOPHH brbmmorexa LIOK
4 BOJTIONHH 1 https://m.edsoo.ru
5 DTarbl 3BOJTIOIMOHHOTO Mpoliecca: 1 bubnuoreka [IOK
MHKDPODBOIIOLKS K MAKPOIBOIOLHSI
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6 [Monmynsuus — 3IeMeHTapHas €IMHHIA BH6H_HOTeKa HOK
SBOIIOIHAR https://m.edsoo.ru
3aKOH r€eHeTUYECKOro paBHOBeCHS JK. bubnuoteka [{OK

- Xapmu, B. BaitnOepra. JlabopaTopHast 05 https://m.edso0.ru
pabota «BrIsBI€HHE U3MEHUNBOCTH Y '
ocobeil OHOTo BHIa»

bu6anoreka [JOK

8 DneMeHTapHbIe (DaKTOPHI IBOTIOIUN https://m.edso00.ru

9 DddekT ocHoBarens. Dpdext BH6H_HOTGKa HOK
OyTBUTOYHOTO TOPJIBIIIIKA https://m.eds00.ru

10 Murpanuu. M30n0uu nomyJisiuuii: BH6H_HOTGKa HHOK
reorpaduyeckas, buojgornyeckas https://m.edsoo.ru

1 EcTecTBeHHBIH 0T60p — HaNPaBISAIOIUI BH6H_HOTeKa HOK
(bakTop FBOTOMHH https://m.edsoo.ru

bu6mmoreka [IOK

12 IHonoBoii 0TOOp https://m.edso0.ru
[Tpucrnoco6aeHHOCTh OPraHU3MOB KaK bubnuoteka [IOK
PE3YJIBTaT MUKPOAIBOIIOIIUH. https://m.edsoo.ru

13 Jlaboparopnast pabora «3yuenue 0.5
apoMop(}030B U uAMOATANTAIINN Y
pacCTeHHI U >KUBOTHBIX)

ITpuMepsl IPUCTIOCOOIEHU bubnmoreka [TOK

14 prvEph! TP Y 0.5 https://m.edsoo.ru

OpraHu3MOB: MOP(HOIOTHYECKHE,
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¢u3nonoruueckre, OMOXNMHYECKUE,
noBenieHueckue. JlaboparopHas pabora
«IIpucnocoOnenns OpraHu3MoB 1 X
OTHOCHUTEJbHA 11€J1IECO00PA3HOCTh)

Bup, ero kputepuu u CTpykTypa.

bu6anoreka LIOK

15 JlabopaTopnas pabota «CpaBHEHHE BHUIOB 0.5 https://m.edso0.ru
110 MOP(OJIOTUYECKOMY KPUTEPHUIO»
bu6anoreka [IOK
16 CrpykTypa Buaa https://m.edso0.ru
17 Buioo6pa3oBanue Kak pe3ysibTaT BHGH_HOTGKa HOK
MUKPOIBOJTIONHH https://m.edsoo.ru
bu6auoreka [JOK
18 CBsI3b MHUKPO3BOJIIOIUH M SITHIEMUOJIOTHH https://m.edsoo.ru
19 MakposBosoius. ITaneonTosornyeckue EH@I_I;I/OTE’I? HOK
METO/Ibl U3yUEHHS SBOFOIIHH tps://m.eds00.ru
20 Buoreorpaduueckye MeTO bl H3ydeHHUs BH6H_HOTeKa HOK
SBOJIOIAH https://m.edsoo.ru
DOMOPHOIOTHYECKUE B CPAaBHUTEIBHO- bubnuoteka [IOK
21 MOP(HOIOTHIECKHE METOIbI H3YyUEHUS https://m.edsoo.ru
IBOJTIOIIUU
MouJiekyasapHO-T€HETUYECKUE, bubnnoreka [JOK
22 OMOXMMHYECKHEC ¥ MAaTEMAaTHUCCKUE https://m.edsoo.ru
METOJIbl U3yUCHHS SBOJFOIIHH
bu6mmoreka [IOK
23 OO61re 3aKOHOMEPHOCTH IBOJIIOINH https://m.edso0.ru
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AnantuBHas paguanusa. HepaBHOMEpHOCTD

bu6anoreka LIOK

24 .
TEMIIOB YBOJIOLHH https://m.edsoo0.ru
o5 HayuHble TUIIOTE3b! TPOUCXOKICHHUS EHGH_HOTGKE‘ HOK
SKISHI Ha 3eMie ttps://m.edsoo.ru
26 JloHay4HbIE NPECTABIEHHS O 3aPOKICHHH EHGH_I;I/OTGI? HOK
KH3HU ttps://m.eds00.ru
27 OCHOBHBIE HTalbl HEOPTAHUYECKOI EHGH_I;I/OTGI? HOK
SBOJIOLHH ttps://m.edso0.ru
8 ['mnoressl 3apokKACHUSA )KU3HU. YPOK - EH@I_I;I/OTGI:;‘ HOK
BUICOOKCKYPCHSI ttps://m.edso0.ru
Uctopus 3emnu u MeTObl €€ N3yUYEHUSI. bubnuoteka [{OK
29 JlabopatopHas padota «l/3yueHue u 05 https://m.edsoo.ru
ONKMCaHUE UCKOMAEMBIX OCTATKOB '
JPEBHUX OPraHU3MOBY
30 HauasbHble 9Tanbl OpraHu4ecKoit EH@I_I;I/OTE’? HOK
SBOJIIOLUN ttps://m.edso0.ru
bu6mmoreka [IOK
31 OBOJIIOLNS DyKapHOT https://m.edso0.ru
OCHOBHBI€E dTaIbl DBOJIIOIIUHA bu6mmoreka [JOK
32 pactutenbHoro mupa. [Ipakrnueckas 05 https://m.edsoo.ru
pabota «M3yueHue ocobeHHOCTEN '
CTPOCHUS PACTCHMI Pa3HbIX OT/ICIOBY
OCHOBHBIE ATallbl SBOJIOINH KUBOTHOTO Bubsmorexa [OK
33 https://m.eds00.ru

MUpa
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3BOJHOHPI$I JKHUBOTHBIX. HpaKTI/ILICCKaH

bu6anoreka LIOK

34 pabota «/3yueHre 0COOCHHOCTEH 0.5 https://m.edso0.ru

CTPOCHHUS MMO3BOHOYHBIX KHBOTHBIX)

PazButne xxu3Hu Ha 3emiie 1o »pam 1 bubmoreka [IOK
35 HeproaaM https://m.edsoo.ru
36 MaccoBble BEIMAPaHHS — EHGH.I;I/OTGI? LIOK

3KOJIOTMYECKHE KPU3HCHI POIILIOTO ttps://m.edsoo.ru
37 CoBpeMEHHBIN DKOJOTUYECKUIA KPU3HC, EHGH_HOTeKa [HOK

€ro 0COOEHHOCTH ttps://m.edsoo.ru

CoBpeMeHHas CUCTeMa OPraHM4ecKoro bubmroreka [IOK
38 IPOILIOTO https://m.edsoo.ru

OCHOBHBIE CHCTEMATHYECKHE TPYIIITbI bubmmorexa IIOK
39 OPraHu3MOB https://m.edsoo.ru

AHTPONOJIOrUs — HayKa O YENOBEKE. bubmorexa LHOK
40 VpoK - nexuus https://m.edsoo.ru
a1 PasBuTHe npeacTaBIeHHi O lgI/I6JI'I;I/OTeI§ja LHOK

POMCXOXKICHUN YEJIOBEKA ttps://m.edsoo0.ru

MecTo 4yenoBeKa B CUCTEME bu6mmoreka [IOK

opranuueckoro mupa. JlaboparopHas https://m.edsoo.ru
42 pabota «M3yuenue ocobeHHOCTEMH 0.5

CTPOCHHSI CKeJIeTa YeIOBEKa, CBI3aHHBIX

C MPSIMOXOKICHUEM)

bu6mmoreka [IOK

43 JIBMOKYIIIAE CHITBI aHTPOTIOTCHE3a https://m.eds00.ru
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CooTHOIIIEHHE OUOIOTHUECKUAX U

bu6anoreka LIOK

44 COIMABHBIX (DAKTOPOB B aHTPOIIOTCHE3E https://m.edsoo.ru
bu6mnoreka LIOK
45 OCHOBHBIE CTa/IUM AaHTPOIOTEHE3A https://m.edso00.ru
bu6mnoreka LIOK
46 [TaneoreHeTrka U MAJICOTCHOMUKA https://m.edso0o.ru
bu6anoreka [JOK
47 DBOJIOLMS COBPEMEHHOIO YEJIOBEKA https://m.edso0.ru
Yenoseueckue pacel. [IpakTnueckas bubnuoteka [IOK
48 pabota «l3yueHre FKOIOTHYECKIX 0.5 https://m.edso0.ru
aJanTanui YeJoBeKay
49 MexXaucIuIInHAPHBIE METOIbI BH6H_HOTeKa LHOK
AHTPOTIOOTHH. https://m.edsoo.ru
bu6anoreka [JOK
50 3apoXKIAEHUE U Pa3BUTHE IKOJIOTUU https://m.edso00.ru
Mertoasl skonoruu. JlabopaTtopHas bubnuoteka [IOK
51 pabota «l3yucHre METOI0B 0.5 https://m.edsoo.ru
9KOJIOTUYECKUX HCCIIETIOBAHUI)
59 3HaueHNE PKOJIOTHUECKUX 3HAHUM JUIS BH6H_HOTeKa HOK
S https://m.edso0.ru
53 Dkonorudeckue GpakTopel. Yok — BH6H_HOTeKa HOK
ceMumHap https://m.edso0.ru
o4 Abuotnueckue pakropsl. CBET Kak 0.5 bubnuoreka [JOK
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sKosiornueckuil gpakrop. Jlaboparopuas
pabota «BbIsABI€eHHE TPUCTIOCOOIEHUI
OPTaHMU3MOB K BIIMSIHHIO CBETa»

https://m.edsoo0.ru

AlGuotuueckue pakropsl. Temrepatypa
KaK 9KOJOTHYECKHM akTop.

bu6anoreka LIOK
https://m.edsoo.ru

95 JlabopaTtopnas pabota «BrisiBiieHHE 0.5
MPUCTIOCOOJIEHUI OPTaHU3MOB K
BIIUSTHUIO TEMITEPaTyPhbD»
AGuotuueckue paxropsl. BnaxxHocTs Kak bu6anoreka [JOK
56 sKosioruueckuii pakrop. JlabopaTopHast 05 https://m.edsoo.ru
pabota « AHATOMUYECKHE OCOOEHHOCTHU '
pPaCTCHUI M3 Pa3HBIX MECT OOMTAHHS
57 Cpenpl 00UTaHKs OPraHU3MOB. YPOK - BH6H_HOTGKa HOK
MPAKTHRYM https://m.edso0.ru
bu6anoreka [JOK
58 buonornueckue puTmMbl. Ypok - 6ecena https://m.edsoo.ru
bu6anoreka [JOK
59 Kuznenubie GOpMBbI OPraHN3MOB https://m.edso00.ru
60 buotuueckue GpakTophl. YPOK — BH6H_HOTeKa HOK
MPAKTHRYM https://m.edso0.ru
3HayeHre OMOTUYECKUX B3aUMOICUCTBUI bu6mmoreka [IOK
61 JUIS CYIIIECTBOBAHHUS OPTaHU3MOB B CpeJie https://m.edsoo.ru
oOuTaHus
62 DKOJIOTNYECKUE XapAKTEPUCTUKH BH6H_MOTeKa LHOK
MOy ISIHH https://m.edsoo.ru
63 OCHOBHbIE TTOKA3aTEIH MOIMYJISLUN: bubmmoreka [JOK
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YHCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTypa. Ypok - becena

https://m.edsoo0.ru

OcHOBHBIE TTOKa3aTeIIN MOMyJISIINH:

bu6anoreka LIOK

64 POXKIaEMOCTb, ITPUPOCT, TEMIT POCTA, https://m.edso0.ru
CMEPTHOCTh, MUTPAITUN
bu6mnoreka LIOK
65 DKOJOrnu4ecKas CTpyKTypa Momyasiiuu https://m.edsoo.ru
bu6anoreka [IOK
66 JlunaMuKa MOMyYJIALMH U €€ PeryJisiius https://m.edso00.ru
67 KpuBble pocTa YMCICHHOCTH MTOMYJISAIINH. BH6H_HOTGK3 HOK
KpHBbIC BHDKABAHMS https://m.edsoo.ru
DKoJIOTHUYECKas HUIIA BUA. bu6auoreka [JOK
68 JlabopaTopnast pabota «IIpucrmocooacHus 0.5 https://m.edso0.ru
CEMSIH PACTCHHUU K PacCEICHUION»
bu6anoreka [JOK
69 Bua kak cucrema momysisimii https://m.edso00.ru
20 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIUi BH6H_HOTGK3 HOK
KHBOTHEIX https://m.edsoo.ru
bu6mmoreka [IOK
71 Coo0011ecTBO OpraHu3MOB — OHOIICHO3 https://m.edso0.ru
bubnuoteka [IOK
72 DKocHCTEMa KaK OTKPBITas CUCTEMaA https://m.edsoo.ru
73 Kpyrosopot BemecTs 1 NOTOK SHEPIUU B bubnmoreka [JOK

JKOCHUCTEME. YPOK - TPAKTUKYM
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bu6anoreka LIOK
74 OcCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI https://m.edso0.ru
75 DKOJIOTrHYeCcKUe TUPAMUIBL. YPOK - EHGH_I;I/OTG? HOK
IPAKTHKYM ttps://m.edso0.ru
bu6anoreka [IOK
76 N3menenus cooOI1ecTB — CyKIIECCUU https://m.edso0.ru
[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI bubnnoreka IIOK
77 03ep U peK. IKOCUCTEMbI MOpeil U https://m.edsoo.ru
OKCaHOB
78 [TpupoaHbIe 3KOCHUCTEMBI. IKOCUCTEMBI EH@I_HOTGKE‘ HOK
TYH/JIp, JIECOB, CTEIIEH, IIyCTHIHb ttps://m.edsoo.ru
bu6anoreka [JOK
79 AHTPOIOT€HHBIE YKOCUCTEMBI https://m.edso00.ru
Ypboskocucremsl. [Ipaktuaeckas padora bubnuoteka [JOK
80 «M3y4yeHune u onucaHue 0.5 https://m.edsoo.ru
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHMS bubnuoteka [IOK
81 OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB https://m.edso0.ru
B 9KOCHCTEMAX
MexaHu3Mbl BO3IEHCTBHS 3arPsI3HEHUN bu6mmoreka [IOK
82 pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM, https://m.edsoo.ru
OpraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmieruianerapHas bubmuoreka [JOK
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o0oJiouka 3eMiau. YpoxK -
BHJICOIKCKYPCHS

https://m.edsoo0.ru

84 Vuenue B. Y. Bepraznckoro o 6uocdepe. EH@I_HOTeKa LIOK
VPOK - TeKIps ttps://m.edso00.ru
85 3aKOHOMEPHOCTH CYILIECTBOBAHHS EHGH_HOTGKE‘ LHOK
Grochepst ttps://m.edsoo.ru
KpyroBopots! BemecTs u bubnnoreka IOK
86 OMOTCOXUMHUYECKHE ITUKIIBL. YPOK - https://m.edsoo.ru
naboparopust
87 3oHanbHOCTH 6Mocdephl. OCHOBHBIE BH6H_HOTeKa HOK
GHOMBI CyIIIH https://m.edsoo.ru
bu6auoreka [JOK
88 YcroitunBocTh Ouochepsl https://m.edso0.ru
bu6auoreka [JOK
DKOJIOTHYECKUE KPUZHUCHI M UX MPUYHHBIL. )
89 Vpok - meryT https://m.edsoo.ru
90 [IpomexxyTouHast aTTecTamus
Bo3zneiicTBue uenoBeka Ha Ouochepy bubnuoteka [IOK
91 AHTpOIIOreHHOE BO3JCHCTBHE Ha https://m.edso0.ru
PACTUTENBHBIA U KUBOTHBIA MUDP
bubnuoteka [IOK
92 Oxpana npupoIe! https://m.edsoo.ru
o bubnuoteka [IOK
OCHOBHBIC TPUHIIUIIBI YCTOHYUBOTO
93 R https://m.edsoo.ru

Pa3BUTHUA YCIIOBCUCCTBA U IIPUPOALI
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PanrionansHoe Npupo10M0JIb30BaHNUE U

bu6anoreka LIOK

94 COXpaHEHHE OMOJIOTHUECKOTO 1 https://m.edso0.ru
pazHooOpasust 3eMin
O6001eHue mo TeMe « MUKPOIBOTIOLUS bubnuoteka [{OK
95 U e€ pe3yabTaThD». YPOK — 1 https://m.edso0.ru
OOIIECTBEHHBI CMOTp 3HAHUIA.
O06001menue 1o Teme «Makpo3BOITIOIHS bubnuoteka [{OK
96 U e€ pe3ynbTaThl». YPOK — 1 https://m.edso0.ru
OOIIECTBEHHBI CMOTp 3HAHUI
O6006menue no Teme «IIpoucxoxaeHue u bubnuoteka I[{OK
97 pa3BUTHUE JKU3HU Ha 3emiie». YPoK — 1 https://m.edso0.ru
0OIIIeCTBEHHBIN CMOTp 3HAHUH
O6006menue o teme «IIpoucxoxaenne bu6auoreka [JOK
98 YeJI0BeKa — aHTPOIOTeHE3». YPOK — 1 https://m.edsoo.ru
0OIIIECTBEHHBIN CMOTp 3HAHUH
O06o0011eHre 10 TeMe «DKOJIOTHS — HayKa bu6anoreka [JOK
99 0 B3aMMOOTHOIIIEHUSIX OPTaHU3MOB). 1 https://m.edsoo.ru
Ypok — 00IIECTBEHHBI CMOTpP 3HAHHM
O6006m1enue mo TeMe «OpraHu3Mbl U bu6auoreka [JOK
100 cpena oouTaHus». YpOoK — 1 https://m.edsoo.ru
0OIIeCTBEHHBIN CMOTp 3HAHUH
O000111eHE 10 TEME «IKOJIOTUSA BUIOB U bu6mmoreka [IOK
101 MOMYJIAIUNY. YPOK — 00LIeCTBEHHBIN 1 https://m.edso0.ru
CMOTp 3HAHUMU
O6o6menue o Teme «brochepa — bubnunoreka [JOK
102 rJ100anpHast SKOCUCTEMAY. Y POK — 1 https://m.edsoo.ru
0OIIEeCTBEHHBIM CMOTP 3HAHUH.
OBILEE KOJIMYECTBO YACOB I1O 102 75

ITPOTPAMME
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NogakownpE

Y4eOHO-MeTOANYECKOE 0OecniedyeHHe 00pa30BaTeJIbHOIO MpoLecca
Oobs3aTes1bHbIE YUeOHbIE MATEPHUAJIBI YYeHHKA

buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuii A.A., Py6nos A.M. u ap./ [lox
penakmueii [laceunnka B.B., «M3narenscTBo «IIpocBemenne» 2023 r.
buonorus, 11 knacc/ Ilaceununk B.B., Kamenckuii A.A., Py6ioB A.M. u ap./ [lon
penakuueit [laceunnka B.B., «M3narensctBo «IIpocBemenue» 2024 r.

Metoauyeckne MaTepruabl y4uTe s
MeTtonnyeckoe nocodre MmoAroToBIEHO K U3AaHHOMY B cooTBeTcTBUU ¢ DPI'OC
yueOHuKky A. A. Kamenckoro, E. A. KpukcyHnosa, B. B. Ilaceunuka «buonorus.
O6mas 6uonorus. 10—11 knaccel. YriayOnennsiit ypoBeHb» 2023r.
B.C.PoxyoB. TemaTuueckuii 1 UTOroBbI KOHTPOJIb. COOPHUK POBEPOUHBIX
pabot. buonorus. 10 knacc. Mocksa 2022r.
O.I1. Aynkuna. buonorus 6-11 knaccel. [IpoBepouHblie TECTHI, pa3HOYPOBHEBBIE
3amanus. Bonrorpan: Yuurens, 2022 1.
H.A.borganos. KoHTposibHO-U3MepuTENbHBIE MaTepuaibl. bruonorusa 10 knacc.
®I'OC. Mocksa. Baxko, 2020r.
H.A.bornanos KoHTposnbHO-U3MepuTenbHble MaTepuaisl. buomnorus 11 knacc.
®I'OC. Mocksa. Bako, 2021r.
A.A Kupunenxko. buonorus. Pazgen «9Bontonust oprannueckoro mupa». Teopus,
TpeHUPOBOUHBIE 3aAanus. Jlernon, 2023r.
A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bce Tunel 3a1ay.
TpenupoBouHnas terpaas. Jlernon, 2020 r.
C.N.Konecnukos. buonorus. Paznen «Okonorus». Teopus, TPEeHUPOBOYHBIE
3aganus. Jlermon, 2019r.
B.C.PoxnoB. Temarndeckuii 1 UTOTOBBINM KOHTPOJIb. COOPHUK TTPOBEPOUHBIX
pabot. buonorus. 11 kmacc. Mocksa 2024r.

IudpoBbie 00pazoBaTebHbIE PeCypPChl CETH HHTEPHET
https://resh.edu.ru/ - Poccuiickas 3eKTpOHHAas IIKOJIa
http://www.virtulab.net - BupryansHas nabopaTopus
http://www.bioword.narod.ru/ - 6uonoruueckuii OHIaiH-CIIOBap
https://ege.sdamgia.ru/ - TperupoBouHbie BapuaHThl EI'D
http://bio.1september.ru/urok/ -Marepuaibl K ypoKy
http://djvu-inf.narod.ru/ - saexTpoHHas OMOIHOTEKA
http://ebio.ru/ - DnexTpoHHBIN yaeOHUK «BHOTOTHSIY.
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