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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmery "buomorus" (mamee - OMOJOTHSA) Ha ypOBHE CPEIHETO
obmiero obpazoBanusi pazpaboranHa Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit ®eneparuny, GI'OC COO, KoHuenuwu mnpenogaBaHus y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (eaepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnsiii npenMer «buonorusi» yriryonéaHoro ypoBHs uiydeHus (10-11 kmaccer) siBisercs
OJHUM U3 KOMIIOHEHTOB TMpenMeTHON obnactu «EcrecTBeHHO-Hay4Hble mpenMmeTs». CormacHo
nonoxenusMm ®I'OC COO npodriibHbIe y4eOHBIE TTPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM YpPOBHE,
SBIIIOTCS  criocoboMm auddepeHnranun oO0y4eHHsT Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHUs H
MpHU3BaHbl OOECMEUNUTh MPEEMCTBEHHOCTb MEXKIY OCHOBHBIM OOIIMM, CPEeIHUM OOILIUM, CPEeTHUM
npoeCCHOHATLHBIM U BBICIIUM 00pa3zoBaHueM. B TO ke BpeMs KaKAbIi U3 ATUX y4EOHBIX NMPEIMETOB
NOJKeH OBbITh OpUEHTHPOBAH Ha MPUOPUTETHOE pelIeHHEe O0pa30BaTEIbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 33J]a4, CBSA3aHHBIX C MPOQOpHEeHTANEH 00yJaIOMIKUXCsl M CTUMYJIUPOBAaHHEM MHTEpeca K
KOHKpETHOW 00JacTu Hay4yHOro 3HaHMs, CBSI3aHHOrO C OWOJOrHel, MEeAMIIMHON, 3KOJOTHEH,
MICUXOJIOTHEH, CTIOPTOM MJIM BOCHHBIM JICTIOM.

[IporpamMma mo y4yebHomy mnpeamery "buomorus" naét mpeincTaBieHHE O IEIU U 3aladax
u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriyOJIEHHOM YpOBHE, OIpeneNseT 00s3aTeNbHOe
(MHBapUaHTHOE) TPEIMETHOE COJAepXKaHHe, €ro CTPYKTypUpOBaHWE IO pa3ienaM U Temaw,
pacripeniesieHue 1Mo KiaccaM, PEeKOMEHIYeT IOCIIEOBAaTEIbHOCTh M3YyUeHHUs Y4eOHOro Mmarepuaia C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBA3EH, JIOTMKU Yy4eOHOro Mpollecca, BO3PACTHBIX
ocoOeHHOCTEH oOydaromuxcsi. B mporpamMe mo OMOJIOTHH peaM30BaH MPUHIMIT TPEEMCTBEHHOCTH C
M3y4YeHHeM OHMOJIOTMH Ha YPOBHE OCHOBHOTO oO0IIero oopa3zoBaHus, Oyiarogapst 4emMmy npocMaTpuBaeTCs
HANpaBICHHOCTh Ha TMOCIEAYIOIIee pa3BUTHE OWOJOTHYECKUX 3HAHWH, OPHUEHTHPOBAHHBIX HA
(dhopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, HKOJIOTMUECKOTO MBILIUICHUS, MIPEACTABICHUI
0 37I0pOBOM 00pa3e >KU3HH, Ha BOCIIUTaHUE OEpPEKHOTO OTHOLIEHUSI K OKpYXKaIoLIel IpUpOIHOH cpene.
B mporpamMMe mo OuONOrMM TakXe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buomorusi» B
peanmzauuu  TpedoBanuii OI'OC COO K mnIaHUpPyEMbIM JIMYHOCTHBIM, METAlPEIMETHBIM U
MpeIMETHBIM pe3yiabTaTaM 00y4eHHUsS U B (OPMUPOBAHHWHM OCHOBHBIX BUIOB y4eOHO-TIO3HABATEIBbHOMN
NEeSITEIbHOCTH O0Y4YarolIMXCsl 10 OCBOCHHIO COAEpKaHMsSI OMOJIOTMYECKOro 0oOpa3oBaHUS HA YpOBHE
CpeAHero o01ero oopazoBaHusl.

VYuebnsiii npeaMer «buonorus» Ha YpOBHE CpeaHEro o0mero oOpa3oBaHMs 3aBEpIIACT
Ouosoruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH HAa paCHIMpEHUE W YriayOJeHHe 3HaHHMA
oOyyaroluxcsi 0 KUBOM NMPUPOJAE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH, SYMOpPHOJIOTUU U
OMOJIOTHH Pa3BUTHSA, TCHETUKH, CEJIEKINH, OMOTEXHOIOTHH, YBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3yuyenne yuebHOro mnpenmera «buonorus» Ha yriyOJIEeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJIFOTOBKY O0ydYaromuxcs K MOCIeNyoIEeMy MOIyYeHHI0 OMOJIOrMYeckoro o0pa3oBaHMs B By3ax U
OpraHM3alMsIX CpeaHero mnpodeccruoHanbHOro oOpa3oBaHus. OCHOBY €ro COJEpXKaHUS COCTaBJISET
cucteMa OWOJIOTMYECKUX 3HAHWM, MONYYEHHBIX MPU H3YYEHUU OOYYAIOMIMMHCS COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX pa3J/ieloB OMOJIOTHH Ha YPOBHE OCHOBHOro o0miero obpaszoBanus, B 10—11 kmaccax
9T 3HAHUS TOTYYalOT pa3BUTHE. TaK, pacIIMpPeHbl U YIIyOIeHbl OMOIOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, TpubOax, OaKTepusix, OpraHU3ME UeIOBEKa, OOMMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOphIe
MOKHO WCIIOJIB30BaTh KaK OPHEHTUPHI U TMOCIEIYIOMEro BhIOOpa mpodeccnu. Bo3mokHa Tarke
MHTETpaIus OMOIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSMU, MOMYUYEHHBIMH O00YUYaIOITUMUCS
TP U3y9ICHUH (PU3UKH, XUMHUH, Teorpadui 1 MAaTEMaTHKH.

CtpykTypa mporpaMmMsl 1o yueOHoMy mpeamety "buonorus” oTpakaeT cHCTEMHO-YPOBHEBBIH U
OBOJIIOIMOHHBIA  MOAXOABI K U3ydeHWIo Owonornu. CorjmacHO WM, U3y4arOTCsl CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTEpHbIE i1 JKUBBIX CHCTEM pa3HOTO YPOBHS OpTraHU3AIMH, JBOJIOIUU
OpraHWYECKOTO MHpa Ha 3emMJjie, COXpaHEHHUs OWOJIOTHYECKOTO pa3HooOpasws TuiaHeThl. Tak, B 10
KJIacCe€ M3YYaloTCs OCHOBBI MOJIEKYJSIPHOM M KIETOYHOH Ouonoruu, sMOpHONOrHM U OUOJIOTHHU
pa3BUTHSI, TEHETUKA W CEJIEKIIUU, OMOTEXHOJOTUU W CHHTETHYECKOW OHMOJOTHH, aKTyaTH3HpPYIOTCS



3HaHUA OOydarolmuxcss Mo OOTaHWKE, 300JI0TUHM, aHATOMUHU, Qu3Moyioruu denoBeka. B 11 kmacce
M3Y4al0TCsl BOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

Y4eOHsbIii mpeamer «broorusy Mpu3BaH 00eCIeYNTh OCBOSHUE 00YUAIOIUMUCT OMOJIOTHIECKIX
TEOpUH W 3aKOHOB, HJIeH, MPUHLMUIOB M TMPABUJ, JEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpA, 3HAHWNA O CTPOSCHUH, MHOTO0Opa3uu U OCOOEHHOCTSAX KIIETKH, OpraHHU3Ma,
MOMYJISIIK, OWUOIIEHO3a, SKOCHUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JIOCTHXKEHUSX, COBPEMEHHBIX
UCCJICIOBAaHMSIX B OHWOJOTWU, NPUKIAJHBIX acreKkTax OWOJIOTWMYeCKUX 3HaHwid. s pa3BuUTUS U
nojAJepKaHusl HMHTepeca OOydalomuxcsi K OHOJNIOTMM HapsAdy CO 3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuana B COJEPKaHUU MPOTPaAMMBbI IO OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIECHUS W Pa3BUTUS TOM WJIM MHOM 00JIacTu OMOJNIOrMM, BKJIAJIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

Henp wusydenust yueOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YypOBHE — OBJIAJCHHE
O0OyJaIoIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATHHOW OPraHU3allid JKUBBIX CHUCTEM pPa3HOTO
paHra u npuodOpeTeHue yMEeHU UCIOIb30BaTh AT 3HaHMS B (POPMUPOBAHUU HHTEpeca K ONpeaeI€HHOM
obmactT TPOoQecCHOHANBHON AEATENbHOCTH, CBS3aHHOW ¢ OMOJOTHeW, WM K BBIOOpY Yy4eOHOTO
3aBelIeHus JJIs IPOJOIKEHUSI OMOIOTHYECKOT0 00pa30BaHusl.

JocTikenne 1enu u3ydeHusi ydeOHoro mpeamera «buosorusi» Ha yriiyOJI€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYoIuX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBl OWOJIOTHUECKUX 3HAHHWI: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUAX, KOHIEMIUAX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IMpaBWIAX, COCTABJISIOIINUX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KApTUHY MHUpPA; O CTPOCHHUM, MHOTOOOpa3MU M OCOOCHHOCTSAX
OMOJOTMYeCKHX CcHCTeM (KJeTKa, OpraHu3M, IOMylsAlus, BUJI, OuoreorneHos, Ouochepa); o
BBIIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OO0YyYaromuxcs C METOJaMU TO3HAHHS KUBOH MPHUPOJABI: MCCIEI0BATEIbCKUMHU
METOJIaMU OHOJIOTMYECKUX HayK (MOJIEKYJSIPHOW W KJIETOYHON OMOJIOTHH, SMOPUOJIOTHH M OHOJIOTHUU
pa3BUTHSA, TEHETHKU U CEJIEKIMH, OMOTEXHOJOTMH M CHHTETUYECKOW OWOJIOrHH, MaJICOHTOJIOTUH,
9KOJIOTHH); METOJIJAMU CAMOCTOSITEIILHOTO IMPOBEICHUST OMOJIOTHYECKIX UCCIICOBAHMIA B Ta00paTopun U
B Ipupoe (HabmaroeHne, n3MepeHne, SKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIAJICHUE OOYYaAIOIUMHCS YMEHHUSIMHU: CaMOCTOSITEJIbHO HAaxOJWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMOJOTHYECKYI0 HWH(GOpPMAIMIO; TOJIb30BAThCd OHOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOH; YCTaHABIIMBATH CBS3b MEXKIY Pa3BUTHEM OWOJIOTMH W COIMATHLHO-3KOHOMHYCCKHMH M
9KOJIOTMUECKUMHU TMPOOJIeMaMU 4YeNOBEYECTBA; OIICHUBATh IOCIEJICTBUS CBOEH MAESITENbHOCTH IO
OTHOIIEHUIO K OKPYXKAIOIIEH MPUPOIHON cpejie, COOCTBEHHOMY 3/I0POBBIO M 3JJOPOBBIO OKPYXKAIOIIHNX
Toeil; 00OCHOBBIBaTh M COONIO/IATh Mepbl MPO(PHUIAKTUKN HWHMEKIIMOHHBIX 3a00JeBaHMM, MpaBHUiia
MOBEJICHUsT B TMpUpPOAEC U oOecredeHus: OEe30MacCHOCTH COOCTBEHHOW IKM3HEACSTEIHLHOCTH B
Ype3BBIYANHBIX CUTYAIMSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001acTH OMOJIOTUH;

pa3BUTHE y OOYyYaIOUUXCS HMHTEJUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSIMH W COBPEMCHHBIMH UCCIICJIOBAaHHSIMH B OHOJIOTHH,
pelmaeMbIMi €10 TpoOJieMaMH, METOAOJOTHe OHWOJOrMYecKOro HCCIEAOBAaHUS, MPOBEICHUS
AKCIIEPUMEHTAIIbHBIX MUCCIIEIOBAHUM, pEIICHUsI OMOJIOTHYECKUX 3a]1a4, MOJICTUPOBAHUST OMOJIOTHYECKUX
O00BEKTOB | MPOIIECCOB;

BOCIIUTAaHHE Yy OOYYArOIIMXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOH MPHPOJE B IEIIOM W K
OTJENbHBIM €€ 00BEeKTaM U SIBJICHHSIM; (OPMUPOBAHUE IKOJOTUYECKON, TeHETUYECKOW TPaMOTHOCTH,
o0IIeH KyIbTYPHI IOBEJICHUS B TIPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYUYHBIX 3HAHU;

npuoOpereHrne OOYyJYaIONUMUCS KOMIIETEHTHOCTH B PAIlMOHATBLHOM MPHPOAONOIB30BaHUU
(cobmroneHne TpaBWiI TOBEJACHUS B TPHUPOJAE, OXpPaHbl BHJIOB, YKOCHUCTEM, Ouochepsl), COXpaHEHUU
COOCTBEHHOTO 3I0POBbsI M 3J0POBbSI OKpYXKAIOIMUX JoJel (coOmoeHuss Mep MpOQPHUIaKTUKH
3a0oneBaHuid, oOecreyeHne O€30MaCHOCTU KU3HEAESTEIbHOCTH B UYPE3BbIUAHHBIX CUTYalLUAX
MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCMOJIb30BaHUS OMOJIOTHYECKUX 3HAHUNM U YMEHUI
B IIOBCETHEBHOM KH3HMU,



CO3/IaHHe  YCIOBUM  JJsi  OCO3HAHHOTO  BBIOOpa  OOydYAIOMIUMHUCS  WHAWNBUAYAIbHON
o0Opa3oBatenbHON TPACKTOPHH, CIoCOOCTBYIOMIEH MOCJIETYIOLIEMY po¢eCCHOHATHPHOMY
CaMOOTIPEICIICHUI0, B COOTBETCTBUU C HHIMBUyaTbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO1miee 4nCiI0 YacoB, OTBEACHHBIX HA M3y4CHHWE OWMOJIOTUM HA YIIIyOJIIEHHOM YPOBHE CPEIIHETO
obmiero oOpa3oBanus, cocrapisier 204 yaca: B 10 kmacce — 102 gaca (3 waca B Hegento), B 11 kimacce —
102 gaca (3 gaca B HeZEIO).

Otb6op OpraHuM3anMOHHBIX (HOPM, METOIOB W CPEICTB OOYYCHHs] OMOJOTHH OCYIIECTBISETCS C
yu€TOM crenupuKd €ero COACpKaHUS W HANPaBICHHOCTH Ha MPOJOJDKCHHE OWOJIIOTHYECKOTO
00pa3oBaHMs B OpPraHU3aALUAX CPETHETO MPOPECCHOHATBFHOTO M BBICILIETO 00pa30BaHU.

OOs3aTeNbHBIM  YCIOBHEM TIpU OOYYCHHWH OHWOJOTHHM Ha YIIIyOJNEHHOM YPOBHE SIBIISCTCS
poBeJieHUE 1a00paTOPHBIX M MpaKTHUecKUX pabor. Takke ydactre OOydyaromMXcs B BBIIOJHEHUU
MPOCKTHBIX M y4eOHO-MCCIIEAOBATEILCKUX PAa0OT, TEeMaTHKa KOTOPBIX OIPEICIIACTCS y4YUTEIeM Ha
OCHOBE UMEIOIINXCS MaTePUATHHO-TEXHHYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

CopepxaHue NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TOCYJapCTBEHHOMN
uroroBou arrectanuu (I'NMA).

Tema 1. buosorusi Kak HayKka

CoBpemeHHass OWOJIOTHSI — KOMIUIGKCHAas Hayka. KpaTkas wucTropusi pa3BuUTHS OHOJIOTHU.
buonoruyeckne Hayku U u3ydaemble UMU Ipobaembl. DyHIaMeHTaNbHbIE, IPUKIAJAHbIE U TOMCKOBBIE
Hay4yHbIE UCCIIEIOBAaHUS B OUOJIOTHH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MUPA.
[Ipodeccun, cBszanHbIe C OMoNMOTHEH. 3HaYCHNE OMOJIOTUN B MPAKTUYECKOH JEATEIEHOCTH YeJIOBEKa:
MEIMIIMHE, CEIBCKOM XO3SI1CTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOBI.

JdemMoHcTpanuu

IToptpetsl: Apucrortens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. 1. Bepuanckuii, U. I1. T1aBnos, . 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.

TaOmuis! u cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKamMmuy, «CucTeMa OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

JXKuBble cucteMbl Kak NOpeaMeT u3yueHuss Ouosoruu. CBOHCTBAa KHUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTb U IIEJIOCTHOCTb, CIOKHOCTb U YIOPSJIOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CaMOOPraHU3allUs, CaMOBOCIPOM3BEACHHE, Pa3aPaKUMOCTh, HM3MEHUHMBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHM3alMy )KUBBIX CUCTEM: MOJIEKYJISIPHBIHN, KIETOUHBIN, TKAHEBBIN, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM,  DKOCHUCTEMHBIM  (OuoreonieHoTHueckuii), Ouocdepusiii.  I[Iporeccsr,
MIPOUCXOJIAIINE B XKUBBIX crcTeMaX. OCHOBHbBIE MTPU3HAKM KUBOTO. JKM3Hb Kak (hopMa CyIIEeCTBOBAHMS
Matepuu. Hayku, n3ydaromiye *HuBble CUCTEMBI Ha PAa3HBIX YPOBHSAX OpraHU3alUU.

W3yuenne >kuBBIX cucTeM. Metoabl Ouonornueckoil Hayku. Habmionenue, wusmepeHue,
JKCIIEPUMEHT, CHCTeMaTHh3anus, MeraaHanus. [IoHATHE O 3aBUCHMOM W HE3aBUCHMOM IEPEMEHHOM.
[InanupoBanue skcnepumenta. I[locranoBka m mpoBepka rumnore3. HyneBas rumotesa. Ilonstue
BbIOODKHM U €€ jgocToBepHOCTh. Pa3bpoc B Ouonornueckux AaHHbIX. OLEHKAa JOCTOBEPHOCTH
MIOJIyYEHHBIX  pe3yibTaToB. IIpUumHBl HCKaXkeHMS  pe3ynbTaroB  JKcnepumeHrta. Ilonsarue
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipel u cxembl: «OCHOBHBIE MPU3HAKHU JKU3HWY», «buonornuyeckue cucrembl», «CBoicTBa
KUBOM MaTrepumn», «YpOBHU OpraHM3alMM KUBOM Mpupoasl», «CTpOeHUE )KUBOTHOU KIeTKN», «TkaHu



KHUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUECKOTO Opranusmay, «buoreounenosy, «buocdepay, «Metosl
U3Y4EHHUS KUBOU IPUPOABI».

O6opynoBanue: JabopaTopHOE OOOpYyIOBaHWE MJis TPOBEACHUS HAOMIOACHUIA, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonb30BaHUE PA3IUUYHBIX METO/I0B IIPY U3YYEHUHU KUBBIX CUCTEM).

Tema 3. Buosnorus Kierku

Krnetka — cTpykTypHO-(QDYHKIIMOHAIbHAS €UHUIIA KUBOTO. McTOpus OoTKphITHS KieTku. PaboTsl
P. T'yka, A. JleBenryka. Knerounas teopusi (T. IlIBamn, M. Ilneiinen, P. BupxoB). OcHoBHBIC
IIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTozbl MOJEKYISIPHON U KJIETOYHOM OMOJIOTHH: MUKPOCKOIIMS, Xpomartorpadus, anekrpodopes,
METOJ MEYEHBIX aTroMoB, aupdepeHnnanbHOe UHEHTPUDYTUPOBAHHUE, KYJIBTUBUPOBAHHE KIIETOK.
H3yuenue ukcuposannvix Kiemok. DNEKTPOHHAs MHUKpockonus. Kougoxanvnas mukpockonus.
Bumanvnoe (npuoicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toprpersr: P. I'yk, A. JleBenryk, T. lIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOI, «IJIEKTPOHHBIM MUKPOCKOM», «McTopust pa3BUTUS
METOJI0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpENnapaTbl pacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTnueckass padora «l3yyeHue MeTOJOB KJIETOUHOW Oumonoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnanpHoe neHTpudyrupoanue, [ILIP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHWMHMYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTpaMUKpPOIEMEHTHL. Boga u €€ ponb kak
pacTBOpUTENIS, PEarcHTa, y4acTHE B CTPYKTYPUPOBAaHUMU KJIETKH, TEIUIOPETyJsALUUA. MuHepanbHbIe
BELIECTBA KJIETKH, UX Onosiornyeckas posib. Posib KATHOHOB ¥ @aHUOHOB B KJIETKE.

Oprannueckue BelecTBa KJIETKU. bruosnornueckue nonumepsl. beiakn. AMMHOKHUCIOTHBINA COCTaB
6enxoB. CTpyKTyphI OeNKOBOM MoieKyibl. [lepBuynas cTpykTypa Oenka, nentuaHas cBs3b. Bropuynas,
TpeTU4Has, 4yeTBepTHUHas CTPYKTypbl. [leHarypanus. CpoiictBa OenxoB. Kinaccudukanus Oenkos.
buonoruueckue pynkuu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuipl, AMCAXapHIbl, OJUTrOcaxapuabl M mnosucaxapuisl. OOmmi 1uiaH
CTpOEHUS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiIeBOJOB. buonoruueckue GyHKIUN yriieBOJOB.

Jlumuasl. 'wapodunsHO-rUApOdOOHBIE cBoMicTBa. Knaccupukanus nunuaos. Tpuriauuepuisl,
dbochomunuapl, BOCKH, cTepounbl. buonorndeckue ¢yHkuuu aunuaoB. OOmwMe cBoWCTBA
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenue nyknennoBbix kucnot. Hykneorusl. Ilpunnun
komruiemMenTapHoctu. [IpaBuno Yapradgda. Crpykrypa JJHK — nBoifHas cnupans. MecToHaxoXAeHUE U
ounonornueckue ¢pynkiun JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenne wmomnekynsl AT®. Makpospruueckue cBszu B Mosekyne AT®. buomornueckue
¢byaxkuun  AT®. BoccraHoBieHHbIE  TEPEHOCUYMKH, HX  (QyHKIIMU B KIETKe. /Jlpyeue
nykneozuompugocpamor (HT®). CexsenupoBanue [IHK. Memoow eenomuxu, mpanckpunmomuxu,
NPOMEoMUKU.

CrpykTypHas Ouonorus: OHOXMMHUYECKHE U OHO(U3MYECKHE MCCIIEeJOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIEeKy. Moodenuposanue cmpykmypol U YHKYuli OUOMONEKY U UX
Komniaekcos. Komnwvlomepnulii ouzaiin u opeanuyeckuil cuxme3 OUOMONEKYI U UX HEeNPUPOOHbLIX
aHano2os.

JdemMoHcTpanuu

[optpertsr: JI. [onunr, k. Yorcon, ®@. Kpuk, M. Vunkunc, P. ®panxnun, ®. Conrep, C.
IIpy3unep.

Huarpammsbl: «Pacnpenenenre XMMHUYECKUX JIEMEHTOB B HEXHUBOU mpupoje», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NMPUPOAEH.



Tabnuuer u cxemsl: «llepuoauueckas Tabiua XUMUYECKHX 3JIEMEHTOBY», «CTPOCHHUE MOJIEKYJIBI
BOJbI», «BerecTBa B coctaBe opraHu3MoBy», «CTpoeHHEe MoJeKyabl Oenkay, «CTpyKTypbl OEIKOBOM
MoJIeKyNb», «CTpoeHue MoJeKysl YriaeBoaoB», «CTpoeHne MoJieKyd Junuios», «HyknenHoBble
KUCIOTBD, «CTpoeHne MoJiekysibl ATD».

Ob6opynoBanue: XUMUYECKas OCyia 1 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyXeHHE OCITKOB C TOMOIIbIO KAUeCTBEHHBIX PEAKITUI».

JlabopaTopHasi pabGora «lccienoBaHuEe HYKIEHMHOBBIX KHCIIOT, BBIIEIEHHBIX M3 KIIETOK
Pas3IUYHBIX OPIaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl  knerok: »sykapuoTHueckas U Hpokapuotudeckas. CTpyKTypHO-()yHKIIMOHAJIbHBIE
00pa30BaHMsI KJICTKH.

Ctpoenue mpokapuoThueckor kieTku. Kierounas creHka Oakrepuit m apxeil. OcoOeHHOCTH
CTpOEHUS TeTepOoTpOo(PHON U aBTOTPO(DHON MPOKAPUOTHUECKUX KIETOK. MeCTO W Posib MPOKAPHOT B
OnolLIEHO3aX.

Crpoenne u (YHKIMOHHPOBAHHE OJyKapuOTHUecKoW kieTku. Ilma3smatmueckass memOpaHa
(mnazmanemma). CTpykTypa miaasMarudeckoil MeMOpaHbl. TpaHCHIOPT BEIECTB Yepe3 MIa3MaTUYeCKyIo
MeMOpaHy: maccuBHBIN (muddy3us, odneraéHHas nud¢y3us), akKTUBHBIN (IEPBUYHBI U BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponumaemocts MemOpanbl. Pabora HaTpuii-kaqueBoro Hacoca.
OHAOIMTO3: MUHOIUTO3, (aronuro3. OIk3omuTo3. Kierowynas crenka. Ctpykrypa W (QyHKIHA
KJICTOYHOM CTEHKH pacTeHUil, rpuoOoB.

Huronnazma. [uro3zons. Ilutockener. JIBmxenue 1urToruiasMbel. OpraHowabl — KIIETKH.
OnHomeMOpaHHBbIE OpraHoMJbl KIETKH: 3HAoruasmarudeckas cerb (OIIC), ammapar I'osnbmxu,
JM30COMBI, HX CTPOEHHE U (PYHKIMHU. B3auMOCBS3b 0OTHOMEMOpPAHHBIX OPraHoOHIOB KieTKH. CTpoeHue
IpaHyJSIpHOTO peTukyinyma. Mexanusm nanpaenenus denxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIIKOB.
CunTe3 KIeTOYHBIX MeMOpaH. [mamkuii (arpaHyJspHBIA) SHIOIIA3MATUYECKHHA  PETUKYIYM.
Cekperopnass Qynkuus anmapata [ompmxu. Moougukayus 6Genkoe 6 annapame 1 01b0dxCU.
Copmuposka benxos 6 annapame I onv0xcu. TpaHCIOpT BelIECTB B KJE€TKe. Bakyoyin pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHouAbl  KJIETKH:  MHUTOXOHAPUHM, IIACTUAbL.  [lpoucxodcoenue
mumoxonopuii u niacmuo. Cumoduoecenes (K.C. Mepexckosckuil, JI. Mapzynuc). Ctpoenue u QyHKIMH
MUTOXOHJpUM ¥ miacTui. IlepBUuHbIE, BTOpPUYHBIE U CIIOXKHBIE IUIACTUABl (POTOCHHTE3UPYIOLIUX
9yKapuoT. XJI0pOILIaCThI, XPOMOIUIACTHI, JEMKOIIACTHI BBICIIUX PACTCHUMN.

HememOpannbie opranonipl kieTku CTpoeHue U GyHKIUU HEMEMOpPAHHBIX OPraHOUJIOB KIIETKH.
PubGocomsl. [lpomesicymounvie guramenmol. MukpoduiaaMeHTbl. Axmunogvle MuKpoguiamenmuol.
MpllieuHble KIETKU. AKMuUHO8ble KOMNOHEHmbl HeMbluledHblx kiemox. Mukporpybouku. Knetounslit
neHtp. CTpoeHHe U JBU)KEHHE XT'YTUKOB M PEeCHHYEK. MHKpOTpYOOUKH LUTOMIa3Mbl. LleHTpuoisb.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6enxu.

Snpo. O6os04ka spa, XpOMAaTUH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHUE U (GYHKUUU. SnepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE paclonokeHne XpOMOCOM B UHTEp(ha3HOM sizipe. dyxpomamun
u cemepoxpomamun. beakn XxpoMaTuHa — TUCTOHBL. [Junamuka s0epHol 000104Ky 68 Mumose. HoepHulii
MpaHcnopm.

Knerounsle BximoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK SYKapuOT (PacTUTEIbHOM,
KUBOTHOH, TpHOHOIA).

JdemMoHcTpanuu

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

Tabmuuer n cxembl: «CTpoeHHE JYKapUOTHUECKOH KiIeTKn», «CTpOoeHUe >XUBOTHOW KIIETKH,
«CTpoeHHE  pacTUTENbHOM  KIeTKm», «CTtpoeHme  MUTOXOHApUM», <«Aapo»,  «CtpoeHune
IIPOKAPUOTHUYECKOMN KIIETKHY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOIpENapaTbhl pPacTHUTENbHBIX, >KMBOTHBIX KIIETOK,
MHUKpOIIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpoeHHS KIETOK Pa3IUYHbIX OPraHU3MOB).



IIpakTnyeckas padora «/3yyeHne CBOUCTB KJIETOYHOH MEMOpPaHBD».

JlaGoparopuass pabGora «lccienoBaHue TIUIa3MoJKM3a M JIEIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpaLlieHHEe JHEPTHH B KJIeTKe

AccuMmisivsT M AUCCUMWJISIUSL — JIBE€ CTOpPOHBI MeTabonu3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPOGHBIA U TeTepoTpo(dHBIA. YyacTue KHCIOpoJa B OOMEHHBIX IpOLECCax. DHEPreTHYECKOe
obOecrieuenne kieTku: mnpeBpaimieHue AT B oOmMeHHBIX mporeccax. DepMEHTATHBHBIN XapakTep
peaknuii kjIeToyHoro Meradonm3ma. DepMeHTH, MX CTPOCHUE, CBOWCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinnuns GepMEeHTOB OT HEOPraHMYECKUX KaTalIu3aTopoB. belnku-akTUBaTOphI U OEIKU-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IuYHbIX (DaKTOPOB.

[lepBUYHBIl CUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCU2eHHbll U
oKcueeHuvili pomocunmes y 6axkmepuil. Ceemocodouparowue nueMeHmsl U NUSMEHMbl PEeaKyuOHHO20
yeumpa. Ponp xynoporuiactoB B npouecce potocunTeza. CBeToBas u TeMHOBasi (ha3bl. DomoovixaHue,
Cs., Co. u CAM-munvt pomocunmesa. IlponykTuBHOCTH (hoTOCHHTE3a. BiiMsiHUE pa3nudHbIX (HaKTOPOB
Ha CKOpOCTh poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XemocuHTte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUGUUMPYIOIIME OakTepuu,
Kele300aKTepun, cepodakTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opoxkenus. [IpoaykThl OpokeHUSS M UX UCIHOJIb30BaHUE
4el0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MbI KaK 0ObEKThl OMOTEXHOJIIOTUU U BO30YAUTENU OOIEe3HE.

AdpoOHBIE OpraHU3MEbIL. JTanbl 3HEpreTHYecKkoro ooMeHa. [loaroroBuTenbHbIHM dTam. [ukonu3 —
OECKHUCIOPOAHOE PACIHICTNICHUE TITFOKO3bI.

buonoruueckoe oxuciaeHue, WIM KIETOYHOE JAblXxaHWE. Poiab MUTOXOHIpHII B Mpoleccax
ouonorudeckoro okucienus. L{uknuueckue peakuuu. OxucnurenbHoe (ochopunrpoBaHue. IHepaus
Membpannoeo  epaduenma  npomonos. Cummes AT®: paboma npomonnou ATD-cunmasol.
[IpeumymiectBa a’spoOHOrO myTH OOMEHa BEIIECTB TMepen  aHa’poOHbIM. I HEKTHBHOCTH
SHEPreTHYecKoro oOMeHa.

JdeMmoHcTpamun

[Moptpersr: JIx. Ipuctou, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuemn, I'. A. 3aBap3uH.

Tabnmuupl u cxembl: «@oTocuHTe3», «IHEpreTUIecKuii oomMen», «buocuntes denkay, «CtpoeHue
bepmeHTa», «XEeMOCHHTE3).

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyAOBaHWE MJii HPUTOTOBIEHMSI TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi padora «/3ydyeHHe KaTaJUTHUYECKOH aKTUBHOCTH (epMEHTOB (Ha IMpuMmepe
aMuIIa3bl WIH KaTaaasbl)y.

JlabopaTopHnasi padora «l3yueHue ¢GepMEeHTATUBHOTIO pACIICIIEHUsS TMEPOKCHAA BOJIOpOAA B
PaCTUTENBHBIX M )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajiu3anus eé B KJeTKe

Peakuuu marpuuHoro cunresa. [IpuHIMI KOMINIEMEHTAPHOCTH B pEAaKLUsAX MAaTPUYHOIO CUHTE3A.
Peanuzamust HacnenactBeHHoit wHpopmaruu. ['eHeTHUeCKWil KOJ, €ro cBOWCTBAa. TpaHCKpunmus —
MarpuuHblii cuHTe3 PHK. IlpuHumnel TpaHCKpUNIMH: KOMIUIEMEHTApPHOCTh, AHTUIIAPAJUIEIbHOCTD,
acumMeTpudHOCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsuuss u e€ osranbl. Yuactue TpaHcnopTHeix PHK B OuocunTesze Oenka. VYcinoBus
6uocunTe3a 6enka. Konupoanue amuHokuciot. Ponbs pubocom B 6GuocuHTese Oenka.

Cosepemennvie npedcmasnenus o cmpoenuu cenog. OpraHuzanuss reHoOMa y NpPOKapUoT U
9yKapuoT. Perynsauus akTUBHOCTH TeHOB y mpokapuot. ['mmoreza omepona (d. XKako6, XK. Mano).
MonexynapHnvle mexanuzmvl dKCnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna é pezynayuu pabomoi
2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.



Bupycel — HekneTouHble (GOpMBI KU3HM M OONHMraTHbie mapa3uThl. CTpOEHHE MPOCTBHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. JKuszneunwviti yukn JJHK-cooepocawux seupycos,
PHK-cooeparcawux supycos, bakmepuogaecos. Obpamnas mpanckpunyus, pesepmasd, UuHmezpasa.

Bupycubie 3a0oneBanus 4denoBeka, kuBoTHBIX, pactenuii. CIINJ, COVID-19, conmanpHbie 1
MEIULUHCKUE TPOOIIEMBI.

Buoungpopmamura: unmeepayus u anamuz 6boavuux maccueos («bigdatay) cmpyxmyphoix
ouonocuueckux oaunvix. Hanomexuwonocuu 6 ouonocuu u meouyune. Ilpocpammupyemvie Gyuxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKU.

Tabmuuer u cxemsl: «brnocunres 6enkay, «I'eHeTHueckuil Koy, «Bupycs», «bakrepuodarm.

IpakTnyeckas padora «Co3nanue MOJICIIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Krnerounslii 1uki, ero nepuonsl u perymsaus. Uatepdaza u muto3. OCoOOEHHOCTH MPOIIECCOB,
mporekaomux B wmHTepdasze. IlomroroBka  kimeTkn K JeneHur0.  [IpecwHTETHYECKUi
(MOCTMUTOTUYECKUI), CHUHTETHUYECKUH ¥  IMOCTCUHTETUYECKHH  (IPEMUTOTHYECKUN) TMEPUOJIBI
uHTEep(a3bI.

Marpuunsiii cunte3 JIHK — permukanus. [punuuner permukanuu JIHK: komimeMeHTapHOCTD,
ITOJIYKOHCEPBATUBHBIM CHUHTE3, AaHTHUNApPAUIENbHOCTh. Mexannsm permkanuu JHK. Xpomocowmsr.
Crpoenne xpomocoMm. Temomepsl u Tenomepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KApUOTHIL
JIMTUTOMTHBIH U TaruIONIHBIN HA0OpBI XpOMOCOM. [ 'OMOJIOTHYHEBIE XpPOMOCOMEIL. [10JIOBBIE XPOMOCOMBI.

Jenenne kinetku — Muto3. CTaiuu MUTO3a U MPOUCXOJAIIME B HUX Ipolecchl. TUIbl MUTO3a.
Kapnokunes n nuroknnes. buosornyeckoe 3Ha4eHUE MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi TuOeNb — aromnTos.

Knerounoe smpo, XxpomMocombl, (yHKIMOHANbHAsh TEHOMHKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u cubenu Kiemok. «Lugposas knemrka» — Ououngopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdeMmoHcTpamun

Tabmuubpl u cxembl: <«JKWU3HEHHBIM UK KIETKW», «MuTo3», «CTpPOEHHE XPOMOCOMY,
«Penmukanms JJHK».

O6opynoBaHMe: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJI€TKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOIIpeNapaTaxy.

JlabGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonornyeckoe pazHooOpasue opraHu3mMoB. OHOKIETOUHbIE, KOJIOHUAIbHbBIE, MHOTOKJIETOYHbIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHUS M KU3HENEATEIbHOCTH OHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPHObI, OHOKJIETOYHBIE BOAOPOCIH, JpyTrUe NpOTUCTHI. KoloHMaIbHbIE OpraHU3MBI.

B3auMocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CHUCTEMBI OpIaHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAasl, MOKPOBHAs, MPOBOASIIAS,
OCHOBHasi, MexaHuyeckasi. OCOOEHHOCTH CTpOoeHHs, (YHKIHMI M pacHoOKeHUs TKaHEeH B opraHax
pacTeHui.

TkaHu KMBOTHBIX M 4YeJIOBeKAa. THUIBI KUBOTHBIX TKaHEW: JMHUTEIMATbHAS, COCIWHUTEIbHAS,
MbIlIeYHas, HepBHasg. OCOOCHHOCTH CTpoeHus, (YHKUMNA U pacloONIOKEHUS TKaHEH B oOpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T'eHEpaTHBHbIE OpraHbl pacTeHuM. OpraHbl U CHUCTEMBI OpPraHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMM OpraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3smMoB. Kapkac pacrtenuii. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHbII 1 BHyTpeHHMI ckeneT. CTpOEHHE U TUITbI COEUHEHNS KOCTEH.



JIBI>KeHHE OpraHu3MOB. J[BHM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTUKOBOE,
pecHUYHOE. /[BMKEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIU3MBI U HACTHH. [IBMKEHHE MHOTOKIIETOYHBIX
’KMBOTHBIX U Y€JOBEKa: MbllIeyHas cucrema. Pediekc. CkeneTHble MBI U UX padoTa.

IIntanue opranuzmoB. IlormomeHue BOABI, YIVIEKHCIOTO TIa3a M MHUHEPAJIbHBIX BEILECTB
pactenussMu. IluTaHue XKMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. [Iuranue
IIO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lIuineBapuTeNbHBIE KENIEe3bl.
[InmeBapuTenpHas CUCTEMA YEJIOBEKa.

Jlpixanue opranu3MoB. Jlpixanwe pacteHuil. Jlpixanue >xuBOTHBIX. Juddy3us ra3zoB uepes
MOBEPXHOCTh KJIeTKU. KoxHoe apixanue. J{pixarenapHas moBepXHOCTb. XKabepHoe U IEroyHoe AbIXaHHe.
JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE CTPOCHMS JIETKHX
ITI03BOHOYHBIX XKMBOTHBIX. J[bIXaTelIbHAs CUCTEMaA 4el0BeKa. MexaHu3M BEHTUIISLUU JIETKUX Y NTULl U
MIIEKONUTAOMUX. Perymsauus npixanus. J{pixarenabHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTEHUU. TpaHCIIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranel. KpoBeHOCHas CUCTEMa IO3BOHOYHBIX )XKMBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHus. BOJIOLUOHHBIC
YCIOXKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMbl IO3BOHOYHBIX JKMBOTHBIX. Pabora cepauma u eé
perynsanus.

Brinenenue y oprauusmoB. Beinenenue y pacrenuil. Boigenenue y xKuBOTHbIX. COKpAaTUTENbHbBIE
Bakyosin. Opranbl BblaeneHUs. DUiIbTpalus, CEKpeuuss U OOpaTHOE BCaChbIBAaHME KAaK MEXaHU3MbI
pa0boTbl opraHoB BblAeneHHs. CBs3b IMOJIOCTU Tela C KPOBEHOCHOM M BBIIEIMTENBHOM CHUCTEMaMH.
Boigenenne y NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [louku. CrpoeHue M (PyHKIHOHUpPOBaHUE
HeppoHa. OOpa3oBaHUEe MOYH Y YETIOBEKA.

3amura y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopbl OakTepuil M IMCThI
IIPOCTENIINX. 3alIuTa Y MHOTOKJIETOUYHbIX pacTeHui. Kyrukyna. Cpencrsa nacCMBHOM M XMMHUYECKOU
3amuThl. OUTOHIUABI.

3amuTa Y MHOTOKJIETOYHBIX XUBOTHBIX. 1IOKpOBBI M HMX NpOM3BOAHBIE. 3alllUTa OpPraHU3Ma OT
Oonesnell. IMMyHHast cucrema 4enoBeka. KieTouHblid M TyMOpaNbHBI UMMYHUTET. Bpoxn€HHBIN 1
npuoOpeTéHHBIN crnenupuueckuii UMMYyHHUTET. TeopHsl KIOHaJIbHO-CeleKTUBHOro umMmyHurera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurensHble OTBETH OpraHu3MoB. Poiib BpOXIAEHHOTO
MMMYHHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxumocTe M perynsauus y opraHu3MoB. Pa3gpakuMMoOCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Taxcucel. Pazapa)kuMocTh 1 peryisuus y pacTeHuid. POcToBbIe BelECTBa M UX 3HAYECHHUE.

HepBHas cucrema u peduiekTopHas peryisiius y KuBOTHbIX. HepBHas cuctema u e€ OTHENbI.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI y >KMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. be3ycioBHbie U yCIOBHBIE PEIICKCHI.

I'ymopanbHas peryisanus 1 SQHJOKPUHHAs CUCTEMA JKUBOTHBIX U yesioBeKa. JKenes3sl S HIOKpUHHON
CUCTEMBbl M WX TOPMOHBI. JlelicTBHE€ TOPMOHOB. B3aMMOCBSI3b HEPBHOW M HSHIOKPUHHOW CHUCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuupt u  cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCITH,
«bakrepun», «IIpocreiimme», «Opranbl IBETKOBBIX pacTeHH», «CHCTEMBI OpPraHOB I103BOHOYHBIX
KUBOTHBIX», «BHyTpeHHEee CTpO€HHE HACEKOMBIX», «TKaHu pacreHnid», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue crebns», «CTpoeHHE JHUCTOBOH IUIACTHHKN», «TKaHU >KUBOTHBIX», «CKEJeT ueloBeKay,
«[InmeBapurenpHass cucrema», «KpoBeHOcHas cucremay, <«/lpixarenbHass cucrema», «HepBHas
cucrema», «Koxkay», «MpleyHas cuctema», «BpiienurenpHas cucreMay, « JHIOKPUHHAs CHCTEMay,
«Ctpoenne Mbpiunbs», «MMMmyHuTeT», «KnmeyHononmoctHele», «(CxemMa TIHTAHMWS PACTEHUN»,
«KpoBeHOCHbBIE cHCTEMBI TO3BOHOYHBIX KXHBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IIaHapum»,
«BuyTpeHnHee cTpoeHue J0XkaAeBoro yepss», «HepBHas cucrema poio», «HepBHas cucrema JIATymkm,
«HepBHas cucrema npecmblkaromuxcsi», «HepBHas cucrema nrtuny, «HepHas cucrema
MIIeKONUTamuX», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, WIJIOKOXKHX, >KHBBIC
IK3EMIUIAPhl KOMHATHBIX pPACTEHUH, TepOapuu pacTeHHW pPa3HBIX OTMEIOB, BIIAXKHBIC TpeErapaThl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJIJICKIUU OECIIO3BOHOUHBIX MHBOTHBIX, CKEJET YeJOBeKa,
o0opyJIOBaHUE I JIEMOHCTPAIMM TOYBECHHOTO W BO3AYIIHOTO IMUTAHUS PACTCHUH, PACIICTICHUS
Kpaxmajia ¥ OelKoB Moja JeHCTBHEM (QEepMEHTOB, OOOpYIOBaHME Ui JEMOHCTPALlMHM OIBITOB IO
W3MEPEHHIO JKMU3HEHHOW EMKOCTHM JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JBH)KEHUW, MOJEINA TOJIOBHOIO
MO3ra pPa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHU».

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOXEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M IMOJIoBoe. Buabl
0ecI0I0ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTalus, KIOHUPOBaHUE.

ITonoBoe pazmuoxenue. [lonoBble kineTku, wiu ramersl. Meio3. Craguu Mmeiosa. IloBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buosmornueckuii cMpicii Melio3a M MOJOBOTO Ipouecca. Melo3 u
€ro MeCTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pazputhe. ['ameroreHe3 y >kuBOTHBIX. [lonoBble >kerne3pl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHuE MOJIO0BBIX KIIETOK.

OmnogoTBopeHre U 3MOpHOHAIbHOE pa3BUTHE JKUBOTHBIX. CHocoObl  OIJIOJOTBOPEHHUS:
Hapy)KHO€, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHONIOTHS — Hayka O pa3BUTHUU
opranusmoB. Mopgoecenez — oOHa u3 enaeuvix npodrem smopuonoeuu. Konyenyus mopghocenos u
mooenu mopgoeceneza. Craguu >MOpUOreHe3a KUBOTHBIX (Ha mpumepe JarymkH). Jpobnenue. Tumnsl
apoOnenus. /Jemepmunuposannoe u HedepMuHuposanHoe opodaenue. bnacmyna, munvl oOaacmyi.
OcobenHoctu ApoOIeHUS MICKOMUTAIOMINUX. 3apOAbIIIEBbIC JIUCTKU (TacTPYJIsius). 3aKiiajka OpraHoB
M TKaHEM u3 3apOJBbIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHME 4YacTed pPa3BUBAIOLIEIOCS 3apoOJbliia
(oMOpuoHanbHasT MHAYKLHSA). 3aKiajka IUIaHa CTPOCHHS >KMBOTHOTO KaK Pe3yJabTaT HUEPAPXHUECKUX
B3alMOJICICTBUI reHoB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE Pa3IMUHBIX (AaKTOPOB OKpY’Karolei
Cpelbl.

Poct u pasButue xuBoTHbIX. [locTamOproHanbHbl nepuon. [IpsiMoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopo3zom y 0ecro3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3HaueHuE
MPSIMOTO M HEMPSIMOTO PA3BUTHUSI, UX PACIIPOCTPAHEHHE B MPUPOJE. THIIBI pOCTa KUBOTHBIX. DAKTOPHI
pPEryNaluU POCTa KUBOTHBIX M dYenoBeka. CTaluu MOCTAIMOPHUOHANBHOTO Pa3BUTHS y KMUBOTHBIX U
yenoBeka. [leprnosabl oHToreHesa yenoneka. CTapeHue U CMEpTh Kak OMOJIOTHYECKUE MPOIIECCHI.

PasMHoOxeHMe U pa3ButHe pacTteHui. 'amerodut m crnopodpur. Meio3 B KU3HEHHOM IIHKIIE
pactenuii. OOGpa3oBaHue CIop B Tpoliecce Meio3a. ['amerorene3 y pacreHuid. OIIOJOTBOPEHHE M
pa3BUTUE PACTUTENbHBIX OpPraHU3MOB. JIBOIIHOE OIJIOIOTBOPEHUE Yy LBETKOBBIX pacCTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbI PETryISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpauuu

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

Tabmupr u  cxembl: «BereraTuBHOE pa3sMHOXKeHHE», «THUIBI OECMONOro pa3MHOXKEHUS,
«Pa3MHOXeHUE XJIaMUJIOMOHANb», «Pa3MHOXEHUE HBIUVIEHb», «Pa3MHOXXeHHE THUApBI», «Meio3»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SAWIEKIETKH W chepMaro3onna», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsmoe u Hempsimoe pa3ButHe», «Pa3zBuTHE MaliCKOro xyka», «Pa3BuTue capaHum,
«Pa3BuTtHe nATYIIKW», «/[BOWHOE OILUTONOTBOPEHUE Yy IBETKOBBIX pacTeHHI», «CTpoeHue CceMsH
OJIHOJIOJIBHBIX U JIBYJOJIBHBIX pacTeHUN», «KU3HEHHBIN ITUKI MOPCKOM KanmycTbl», « KU3HEHHBIA ITUKIT
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBIA [IUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpEnapaThl SHIEKIETOK U CIEPMaTO30H]IOB,
Mozenb «L{uKII pa3BUTHSA JIATYILIKA Y.



JlabopaTopHas padora «/3yueHne CTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOTMPENapaTax.

IIpakTuyeckass padora «BbIABIECHHE TPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eneTuka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropus cTaHOBICHHUS W pa3BUTHS T€HETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponp oreuecTBeHHbIX yu€HBIX B pa3Butuu renetukd. Paborer H. K. Komsmoa, H. W.
BaeunoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, FO. A. ®umunuenxo, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATUS U CHUMBOJIbI. [ OMOJIOTrMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T'€HBI,
QIbTEPHATUBHBIC TPHU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIM NpPHU3HAK, TOMO3UI0Ta, TE€TEPO3UTOTA,
yucTas JIMHUA, TUOpUIbl, reHoTur, (eHotun. OCHOBHbIE METOJbl T€HETUKU: TUOPUIIOTOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JdemoHcTpauuu

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuub! U cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIIMBAHUS.

JlabopaTopnas pa6ora «/po3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH Menaenss — 3aK0oH eAMHOOOpa3usi THOPHIOB
nepBoro nokoJjieHus. IIpaBuiio nomuHupoBanusi. BTopoil 3akoH MeHzaenss — 3aKOH pacIlCIUICHUS
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unore3a YuCTOTHI raMeT.

AHanusupyromee ckpemuBaHue. IIpomexyTouHbl XapakTtep HacinenoBaHus. PacuerieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Hurubpugnoe ckpemmBanue. Tperuid 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO HAcIleOBAaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBAHUA.

Cuermuiennoe HacnenoBanue npusHakoB. Padboter T. Moprana. CreruieHHOe HaclieJoBaHUE T€HOB,
HapylLIEHUE CLUEIIJICHUS MEKy T€HaMU. XPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka mnosa. XpPOMOCOMHBIM MeEXaHM3M ONpENeNeHUs Toja. AYTOCOMBI U TOJIOBbIE
XpPOMOCOMBI. ['OMOraMeTHbId M reTeporaMeTHbIN noji. ['eHeTndeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBaHnue npu3HakoB, CLETJIEHHBIX C I1OJIOM.

l'eHotunn kak wemoctHass cucrema. IlmeldoTrponuss — MHOMKECTBEHHOE JEHMCTBHE TIEHA.
MHoxecTBeHHBIN ayuienu3M. B3aumoselicTBue HeawienbHbIX TeHOB. KoMIieMeHTapHOCTh. DINHCTa3.
ITonumepus.

I'eneTnueckuii KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3HOTIOTHUECKUX
IPOIIECCOB, TIOBEICHHUS M KOTHUTHUBHBIX (yHKIMH. ['eHeTmueckne MexaHM3Mbl CHUMOUOreHesa,
MEXaHU3MBbl B3aUMOJCHCTBHS «XO3MH — Mapa3uT» U «XO35IMH — MUKpPOOHOMY. ['eHeTndyeckre acreKThl
KOHTPOJISl U M3MEHEHMsI HaclIeICTBEHHON MH(OPMAIIUH B TOKOJCHUAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuier 1 cxemsl: «llepBelii u BTOpoW 3akoHBl Mennens», «Tperuil 3akoH MeHaensy,
«AHanu3upymolee ckpemuBaHue», «HemonHoe poMuHupoBaHMe», «CLENIEHHOE HaclleJOBaHHUE
MpU3HAKoB y Jpo3oduisl», «['eHernka mona», «Kapuorun uenoBeka», «Kapuortum 1npo3oduis»,
«Kapnotun nrunen», «MHOKECTBEHHBIN ajuienn3M», «B3anMozaeicTBue reHOBY.

O6opynoBaHue: MOJENb Il JIEMOHCTpAaIlii 3aKOHOB €JIMHOO0Opa3usi TUOPHUIOB IEPBOTO
IIOKOJIEHUS M pacUICIUICHUS MPU3HAKOB, MOJENb [UIsl JAEMOHCTPAallMM 3aKOHA HE3aBUCHUMOIO
HACJIEIOBaHUsI MPU3HAKOB, MOJENb JUIS JIEMOHCTpPAIMU CIEIUIEHHOTO HAacleOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpo3odpunay.

IIpakTnueckas padora «l/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO  CKpEHIMBAHUS Y
IpO30(UITBD.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO3OPUIBIY.



Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeisl npu popMupoBanuu ¢peHotumna. MI3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHBIE U  KOJIMYECTBEHHbIE TMPU3HAKU. BUIbI HW3MEHUYMBOCTU: HEHACHEJCTBEHHAs W
HacCJeICTBEHHAs.

MoudukanoHHass W3MEHYMBOCTh. Ponb cpeasl B (opMupoBaHUM  MOIM(UKALMOHHOM
u3MeHuuBocTH. Hopma peaknuu mnpusHaka. Bapuanuonsblii psin ¥ BapuauuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

l'eHoTunuueckass  M3MEHUMBOCTh. (CBOICTBA  T'€HOTUIIMYECKOW  WM3MEHYMBOCTH.  Buasl
TCHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHAS.

KoMOunatuBHasi M3MEHUMBOCTh. MeHo3 M TMOJIOBOHM Mpolecc — OCHOBA KOMOWHATHBHOU
W3MEHUYUBOCTH. POJh KOMOWHATHBHON W3MEHYHBOCTH B CO3J[aHUU TEHETUYECKOTO pa3HOoOpasus B
Ipezeiax OJHOro BUA.

MyTaimonHasi U3MEHYMBOCTh. BUibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIEC. CIIOHTaHHBIE
Y MHOYLHMPOBAaHHbIE MyTallMU. SInepHble U HuTOIUIa3MaTudeckue Mytanuu. CoMaTUYECKUE U MOJIOBbIE
MyTaiuu. llpuuvHBl BO3HUKHOBEHHUsT MyTauuil. MyTareHsl ¥ HMX BIHSHHE HAa OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO IpoIecca. 3aKOH T'OMOJOTMYECKUX PSAJOB B HACIEACTBEHHOM
n3menuuBoctu (H.M. BaBuiioB). BaesinepHast ©13MEHUMBOCTh M HACIIEICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, pPONb INUSEHEMUYECKUX (HaKkmopoe 8 HACIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMmoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumet  u cxembl: «Bumgsl  u3MeHunBOCTH», «MoAH(PUKAIMOHHAS U3MEHYUBOCTDHY,
«KomOuHaTUBHAasE M3MEHUHUBOCTHY, «Meio3», «OmiogorBopenuey», «l'eHernueckue 3a00JIeBaHUS
YyesoBeKay, «Bunbl myranuii.

OOopynoBanue: KHBBIE M TrepOapHble OSK3EMIULSIPHI KOMHATHBIX  pAacTEHUH, PHUCYHKH
(doTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHUYHBOCTH.

JladopaTopuasi padora «/ccnenoBanue 3aKOHOMEPHOCTEH MOTUGMUKAIMOHHOW M3MEHYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnueckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 14. I'eneTuka 4esaoBeka

Kapuotun uenoBeka. MexayHaposHas mporpamma HCCIIEIOBaHMsS T'€HOMa 4eloBeKa. MeTombl
M3YYEeHUS TEHETUKU YeJOBeKa: TeHeaJOrn4ecKuil, OJM3HEIOBBINA, IMTOTEHETHUYECKU, TTOMYISIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYyIsipHO-TeHeTuYecKuil. COBpeMEHHOE OIpeiesieHne TeHOTHIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHHE, T€HOTUNHMPOBAaHHE, B TOM uwuciie ¢ nomombto [Il[P-ananuza. HacnencrBeHHble
3a0oeBanus 4ejoBeka. ['eHHbIE M XpOMOCOMHBIE OO0JIE3HM 4YenoBeKa. Boje3Hu ¢ HacieICTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAUYE€HWE MEAMIIMHCKOM TE€HETUKM B MNPEJOTBPAIICHUH U JICUCHUH
reHeTUYECKUX 3a00JeBaHuil yeroBeka. MenKo-reHeTn4eckoe KOHCYIbTHpoBaHue. CTBOJIOBBIE KIIETKH.
[ToHsITHE «TE€HETHYECKOTO Tpy3a». DTHUECKHE aCHEeKThl HMCCIENOBaHUN B 00JacTH PEIaKTHPOBAHHS
r€HOMa M CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YeNOBEKa K (QU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYyKarollled cpebl. ['eHeTrueckas mpeapacroiokeHHOCTh YeloBeKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer u  cxembl: «Kapuotun denmoBeka», «MeTOAbl HM3yUeHHUST TEHETHKU YEIOBEKay,
«['eneTnueckue 3a00€BaHUS YETIOBEKA.

IIpakTuyeckasi padora «CocTaBieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukanus u cenekuus. 3apoKaeHne celekuuu u gomectukanuu. Yuenue H. 1. BaBunosa o
[leHTpax MPOUCXOXKICHUS M MHOTO0Opa3us KyJbTYPHBIX pacTeHUi. Pob cenexiuu B CO3JaHUN COPTOB
pacTeHuid U mTOpox O KUBOTHBIX. CopT, MmOpoja, IITaMM. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacneAcTBeHHOM n3MenunBocty H. Y. BaBuiioBa, ero 3HadueHue 115l CENEKIIMOHHON paboTHI.



MeToabl ceneKIMoHHOM paboThl. MICKyCCTBEHHBIH 0TOOP: MacCOBBIN U MHAWBUIYAIbHBIA. DTambl
KOMOWHAIIMOHHOM ceneknuu. VcmbiTaHue mpow3BOAUTENeH 1o mOoToMcTBY. OTOOp 1O TEHOTHITY C
MOMOIIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA M OTOOp 1O TeHOTUIY ¢ nomortbio ananuza JTHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEeJNEKIMOHHOHN paboThl. PanuanvoHHBI U XUMHYECKUN
MyTareHe3 KaK HMCTOYHHUK MYTAallMi y KyJbTypHBIX ()OpM OpraHm3MoB. Mcroiib30BaHHE TE€HOMHOTO
penakTupoBaHus M MeTonoB pekoMOuHaHTHBIX JIHK g monydenus ucxogHoro marepuana st
CEJIEKLIUH.

[Tonydyenue nonumnonnoB. BuyTpuBunoBas rubpuanzanus. bin3kopoacTBEHHOE CKpEIIMBaHUE,
Wi UHOpuauHT. HepoacTBeHHOE CKpeliuBaHWe, WIH ayTOpuauHT. ['eTepo3nc W ero NpPUYHHEL
Hcnons3oBanue rerepo3uca B cenekuuu. OtmanénHas rubpunuzanusa. [Ipeogonenue Oecrutomus
MEXBHUIOBBIX THOPUAOB. JOCTHIKEHUS CENEKIINN PACTCHHUI U KUBOTHBIX. «3e1EHASA PeBOIOYUsLY.

CoxpaHeHHe U U3y4yeHHE F'eHETUYECKHX PECYpCOB KYJIBTYPHBIX PACTEHHUUA M UX AUKUX POJUYEH
JUISL CO3/IaHUsI HOBBIX COPTOB U THOPUIOB CEIIbCKOXO3SHUCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
YHpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICI0BbIX JHCUBOMHBIX 8 Yelax
VAYYUEHUST CYUeCmBYIOWUX U CO30AHUsL HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUC/ie ¢ NPpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NePedo8blX udell U NepCneKmuU8HbIX MexHoN02Ul.

JdemMoHcTpanuu

[Hoprpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. besnses.

Tabmuis! u cxembl: «LIeHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Hsl KyJIbTYPHBIX PACTCHHID», «3aKOH
TOMOJIOTUYECKUX PAIOB B HACJIEICTBEHHOM HW3MEHUMBOCTHY», «MeToabl cenekuumn», «OTnanéHHas
rubpuanzanus», «MyTareHes3».

JlabopaTtopnasi pabora «lI3ydeHue cCOpTOB KyJAbTYpPHBIX pACTEHUW M TMOPOJ JIOMAITHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne METOJIOB CEJIEKIIUN PACTCHUII.

IMpakTnyeckas padora «lIpuBuBKa pacTeHUII».

IkceKkypeust «OCHOBHBIE METOABI M JOCTUIKEHHSI CEJIEKUMH PAcTeHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM Yy4acTOK, B TEIUIMYHOE
XO035IICTBO, B J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TUA M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, WCHOJb3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MbI, UX XapakTepucTuka. TpaauiMoHHas OMOTEXHOJIOTHS: XJIeOOINeYeHHe, MOTydyeHHe
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOHoIOTHUeCKHit CHHTE3. OOBEKTHI

MHUKPOOHOIOTHYeCKUX TexHonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CoznaHue TEXHOJIOTMA U MHCTPYMEHTOB IEJIEHAIIPABICHHOTO M3MEHEHUS U KOHCTPYHPOBAHHUS
T€HOMOB C LEJbI0 MOJYyYEHHUs OPraHU3MOB M UX KOMIIOHEHTOB, COJEpXKAlllMX HE BCTPEUYAOILHECS B
pUPOie OMOCUHTETUUECKHUE MTYTH.

Knerounas wuHxeHepuss. Meronbl KyJIbTypbl KJIETOK M TKaHEW pAacTeHUl M JKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuau3ainus 1 coMaTH4eckuii amopuorenes. Vcnonbp3oBanue ramnjaiou1oB
B CEJIEKIIMM pacTeHui. llonyuenue MOHOKIOHANbHLIX anmumen. Flcnonb3oeanue MOHOKIOHANbHLIX U
NONMUKIIOHANbHBIX — aumumen 8  meouyune. VICKycCTBEHHOE OIIONOTBOpeHUE. PeKkoHCTpyKuus
SAWLEKIETOK M KJIOHMPOBAaHUE JKMBOTHBIX. MeTox TpaHCIIIaHTAUUMU saep KIETOK. IexHonocuu
0300p0GNeHUs, KYIbMUBUPOBAHUS U MUKPOKIOHAILHO2O —PASMHONCEHUS.  CElbCKOXO3AUCMBEHHBIX
Kybmyp.

XpOMOCOMHass W TEHHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHPOBAaHHUE
pexomOuHanTHeIX JIHK. Co3z0anue mpanceennvix opeanusmos. JlOCTHXKEHHS W TEPCHEKTHBbI
XPOMOCOMHOM U T€HHOI MH)KE€HEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIeMbl TeHHON MHKEHEPHUH.

Menununckue OuotexHonoruu. IloctrenomHast uudpoBas weaunuuHa. IILP-auarnoctuka.
MeTaboIOMHBIN aHANN3, TEHOLICHTPUYECKUA aHAIN3 MPOTEeOMa YEeJIOBEKa /I OICHKHA COCTOSHUS €ro
310poBbs. cmonb30BaHMe CTBOJOBBIX KieTOK. TaprerHass Tepanusi paka. 3D-Omommxenepus amns
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3AaHMsI KOMILJIEKCHBIX TKaHEH



COUETAHHEM TEXHOJIOTUH TpEXMepHOro OuompuHTHHTa U ckadONIUHTAa IS pElIeHUs 3aaad
MEPCOHANU3UPOBAHHON METUINHBI.

Cozmanue BEKTOPHBIX BAaKIMH C IEIbI0 O0ecrleueHuss KOMOWHUPOBAHHOW 3alWTHl  OT
Bo3Oyauteneii OPBU, ycraHoBieHHWe MOJEKYISPHBIX MeXaHu3MoB ¢yHkuuonupoBanus PHK-
COJIEp KaIliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcCHBIC 3a00JICBAaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuubl U cxembl: «lcronb30BaHHE MHUKPOOPTAHM3MOB B MPOMBIIUICHHOM IPOU3BOJICTBEY,
«Kinerounas unxenepus», «I eHHas HHXXEHEPHS.

JlabopaTopHas padora «/3yueHue 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonyyeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

Jkekypeust «bUOTEXHONOTMS — BaKHEWINAs MPOU3BOJUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kienue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JIOTHHI

OomounonHas teopust Y. [lapBuna. Ilpeanocbulky BO3HMKHOBEHMs JapBUHU3MA. JKHU3HB U
Hay4Has aearenbHocTs Y. JlapBuHa.

JIBIKylMe cuiibl 3BOJIONMM BUAOB 1o Y. /lapBuHY (BBICOKAas MHTEHCHBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HAaclE€ACTBEHHas HW3MEHUYMBOCTb, OoOppbda 3a CyIIECTBOBAHHE, €CTECTBEHHBIM U
UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTeTHueckor teopuu sBomonun (CTD). HelTpanpHas Teopusi SBOIIOLUU.
CoBpeMeHHass 3BOJIIOLMOHHAS OHOJOrHA. 3HAYEHHE OHBOJIOLUUOHHOW TeopuH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUPA.

JdeMmoHcTpamun

[loptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepukos, 1. U. llImansrayzen, x. Xonzgeitn, . K. benses.

Tabmuips! u cxembl: «Cucrema xuoit npupossl (o K. Jlunnero)», «JlecTHHIIa KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm (HOpMUPOBAHMSI TPHUCIOCOONEHUI Yy pacTeHHM W >KMBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyra nyremectBus Y. Jlapsunay, «Haxonku Y. JlapBuna», «Dopmbl
060pb0bI 3a cymiecTBoBaHue», «llopoasl romybei», «MHoOroobpaszue KyJbTypHBIX (OPM KammycTb»,
«[Topoapl noMamIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusl HOBBIX BUIOB (mo Y. [apBuny)», «Cxema
COOTHOLIEHUS JBWXKYIIMX CHJI DBOMIONUM», «OCHOBHBIE IIOJIOKEHUS CHHTETUYECKOM TEOPHUH
SBOJIIOLIVM.

Tema 2. MukposBosaonust 4 €€ pe3yJabTaThl

[Momynsimust kak 2yeMeHTapHas eAuHuna H3Boiouuu. CoBpEeMEHHBIE METOJbl  OLIEHKHU
TEHETUYECKOro pa3HoOOpasusi M CTPYKTYpbl monyimsuuid. M3meHenue reHodoHIa MONYISIIMU Kak
3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH reHeThuyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble  (akTOpbl  (ABWXKYIIME  CHMJIBI)  3BOJIOLUMHM. MyTalMOHHBIM  mpoliecc.
KombOunaruBHast maMeHunBocTh. Jlpelid reHoB — ciydailHble HEHANpaBJIEHHbIE M3MEHEHHUS 4acTOT
ateneit B momymauusax. Opdekt ocHoBatens. Ipgexm oOymuiniounoeo eoprviuka. CHudicenue
2EHeMUYecKo20 pasHoobpasus: npuyuHvl u cieocmeus. Ilpossnenue s¢ggexma Opeiigha cenos 6
oonvuwux  u  manelx  nonyaayusx.  Mwurpamun.  M3omsamms  monmyssiuMid:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), OrosoTuUecKas (pernpoayKTHBHAS).

EcrecTBenHbIii 0T00p — Hampasisoounmii gakrop sBomonun. @opMbl €CTECTBEHHOTO OTOOpa:
IBUKYIIUM, CTaOUIU3NPYIOLUH, pa3pbiBaonil (1n3pyntuBHbIi). [lonoBoit oTO00p. Bo3HukHOBEeHNE U
IBOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  Kak  pe3yjiabTaT  MHUKpPOABOJIOLMU. Bo3HUKHOBeHHE
npuUcrnocoOIeHnit y opraHu3smoB. ApoMop¢do3sl M uavoanantauuu. [Ipumepsl npucrnocobieHui y
OpPraHHU3MOB: Moponoruueckue, ¢bu3nonoruyecKue, OMOXMMHYECKUE, MOBE/ICHYECKHUE.
OTHOCHUTENBHOCTD MPUCHIOCOOTEHHOCTH OPraHU3MOB.



Bun, ero xpurepun u cTpykrypa. BunoobpazoBanue kak pe3yabTaT MUKpO3BotoLUHU. M3omsius
— ximoueBor (akTop BumooOpaszoBanms. [lyTm W cmocoObl BHAO0Opa30BaHUS: aJUIONATPUUYECKOE
(reorpaduueckoe),  CHMMATPUYECKOE  (IKOJIOTHMYECKOE),  «MTHOBEHHOE»  (TIOJIUILIOWAM3AIIHS,
rubpuau3anys). JnurenbHOCTh 3BOIIOLMOHHBIX IPOLIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Posib 3BOMIOLIMOHHOM OMOJI0rMM B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHUs OMOPa3HOOOpa3Hsl.
MUKPO3BOIONHS ¥ KOABOIIOIHS MMAPA3UTOB U UX X0351eB. MexaHu3Mbl (pOpMUPOBAHHS YCTOHUNBOCTHU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[ToptpeTtsr: C. C. YerBepukon, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAs HW3MEHUYMBOCTHY», «llomynslMoOHHAas CTPyKTypa BHAAY,
«CxeMa mposiBieHusi 3akoHa Xapau—BaitnOepray», «/IBuxyiue cuibl 3BOJTIOLMUNY, «IKOJOTHUYECKass
M30JIALUS TIOMYJISIUI ceBaHCKOU Qopenu», «l eorpaduyeckas M30ISAIMS JTUCTBEHHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JaypcKoi», «llonmynsnuoHHBIE BOJHBI YHCICHHOCTH XHMILNHUKOB U XepTB», «Cxema
JCWCTBUSL €CTECTBEHHOTO oTOOpa», «@DopMbl OOpbOBI 3a cymiecTBoBaHUEY, «MHAYCTpUAIBHBINA
MEJIaHU3M», «OKuBbie HCKOIIaEMBIE», «IloxpoBuTENBCTBEHHAS OKpacka JKUBOTHBIX»,
«[Ipenynpexxaaromas okpacka XHBOTHBIX», «Dusnonorndyeckue amantauun», «lIpucnocobOreHHOCTH
OpPraHM3MOB M €€ OTHOCUTENIBHOCTBY», «Kpurepum Buna», «Bunbl-nBoiiHuKW», «CTpykTypa Buia B
npupoge», «CrocoOsl BHI000pa3zoBanus», «leorpaduueckoe BHuIO00Opa3zoBaHWe TPEX BUIOB
JaHIblIIeH», «JKolorudeckoe BUAOOOpa3oBaHUE BUAOB CcUHMLY, «llonumuonasl pacTeHHi»,
«KanyctHo-peneunblii rHOpHUI».

Ob6opynoBanue: repOapuu pacT€HHUH, KOJUIEKLMHM HACEKOMBIX, 4Yydela MNTULl U 3Beped ¢
pUMEPaMHU Pa3IMYHBIX MPUCIIOCOOJICHHH, Yydena NMTUIl U 3Bepel pa3sHbIX BUIOB, TepOapuu pacTeHUH
OJIM3KUX BUJIOB, 00PAa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BbIsSBICHIEC H3MEHUIUBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopatopnas  paGora  «lIpucnocobireHus  OpraHusmMoB M HUX  OTHOCHUTEJIbHas
11e1eCO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3sBosonusi 4 eé pe3y/JbTaThl

Metonpl M3ydeHUsT MakKpodBOJMIOLMH. [laneoHToNOrnMueckne MeTOoAbl W3YyYEHHUS DSBOJIIOLMH.
[lepexonubie popMbI U PUIOTEHETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpagudeckue meronbl nzyueHus spostonuu. CpaBHeHue (Giaopsl U ¢GayHbl MaTepUKOB U
ocTpoBOB. buoreorpadguyeckue odnactu 3emin. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE M CPABHUTEIBHO-MOP(HOJIOTHUECKHE METOJbl H3Y4EHHUS  HBOJIOLMH.
'eHernueckue MeXaHU3Mbl DHBOJIIOIMM OHTOI€HE3a W TOSBJIEHUS OSBOJIOLUOHHBIX HOBILIECTB.
I'oMosiornuHbple M aHAJOTMYHBIE OpraHbl. PynuMmeHTapHble oOpraHbl M aTaBU3Mbl. MOJEKYJISPHO-
reHeTUYEeCKHEe, OMOXMMHUYECKHE M MaTeMaTH4YEeCKHE METOJbl M3Y4YEHHs SBOJIIOIMH. ['OMOJOTrHYHbBIE
reHbl. CoBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIMSI TEHOMOB.

OOue 3akoHOMEpHOCTH (mpaBuiIa) 3BostouUuH. [lpunyun cmensvt @yuxyui. HeoOpatumocTth
ABOJIIOLIMU. AflanTUBHAS paananusi. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuupel u cxempl: «QDUIOTEHETUYECKUN psAA  JIOMAAN», «ApPXEONTEpUKC», «3Bepo3yOble
amepb», «Crerouedainby, «PuHnoputs», «CeMeHHble NManoOpoOTHUKW», «buoreorpaduyeckue 30HbI
3emin», «/peiidp koHTHHEHTOB», «PenukTh», «HauyanpHble cTaAUM SMOPUOHATBHOTO PA3BUTHUS
MTO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTHYHBIE U AHAJIOTMYHBIE OpraHb», «PyaUMeHTH», «ATaBU3MBI»,
«XpoMOCOMHbBIE HAOOpbI YeloBeKa W IIMMIaH3e», «[JlaBHbIE HAIpaBICHHs HBOIIOLMN», «OO0mmme
3aKOHOMEPHOCTH 3BOJIOLUN.

Ob6opynoBaHue: KOJUIEKLUH, TepOapuu, MYJSDKA HCKOIMAeMbIX OCTaTKOB OPraHU3MOB, MYIISDKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.



Tema 4. IIponcxoxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumoTessl MpOMCXOXKIACHUS KU3HU Ha 3emie. AOuorene3 u mancnepmus. JloHaydHbIe
MPEACTABICHUS O 3apOXKICHUU KHU3HU (KpealmoHu3M). [umore3a MOCTOSHHOIO CaMO3apOKICHUS
KU3HU U €€ onpoBepkeHre onbitamu @. Penu, JI. Cnamnanuanu, JI. [Tactepa. [IpoucxoxaeHue xu3Hu
1 acTpoOUOIIOTHSI.

OcHoBHblE 3Tanmbl Heopranuyeckoil sBomoonuu. Ilnanerapnas (Teosiornueckas) 3BOIIOLUS.
XuMuueckasi dBONIONUSA. AOHMOTCHHBI CHHTE3 OPraHWYeCKUX BElIecTB u3 HeopraHwdeckux. Ombit C.
Munnepa u I'. KOpu. OOpa3zoBanue mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumorteza A. U.
Omnapuna, rumote3a mnepBuuHoro OynpoHa Jx. XongeiHa, reHermueckas rumoreza I'. Mémnepa.
Pu6ozumsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue MmeMOpaH 1 BOSHUKHOBEHHE
MPOTOKJIETKHU.

Hcropus 3emun u MeToasl €€ udyueHus. Mckonaemple oprannyeckue octatku. ['eoxpoHonorus u
e€ meroapl. OTHOCUTENbHAS U a0COTIOTHASI TeOXPOHOJIOTHS. [ €OXpOHOIOTHYecKas MIKajaa: 30HBI, dPHI,
MIEPUO/IbI, STIOXH.

Hauanbnubie 3Tanel oprannueckod sBosouuu. [losBiaeHWe W 3BOMIOLMS TEPBBIX KIETOK.
OBomonus MetabonuizMa. Bo3HukHOBeHHE MEepBBIX dKocucTeM. COBpEeMEHHbIE MUKPOOHBIE OUOTIIEHKU
Kak aHajor nepBbix Ha 3emiie cooOmiecTB. CtpomMaTonuTsl. [IpokapuoThl U 3YKapUOTHI.

[Ipoucxoxaenne »dykapuor (cumOuoOreHes). DBOIIOLHUOHHOE MPOUCXOXKIECHHE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3TaIlbl 3BOJIONUU BBICIINX pacTeHuid. OCHOBHBIE apomMopd03bl pacTeHHid. BBIXon
pacteHuil Ha cymy. [losiBneHue cropoBbIX pacTeHUW M 3aBOE€BaHHE UMHU cylid. CeMEeHHbIE PACTEHMUS.
[IpouncxoxaeHne BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamnbl 3BOJIOLUHU KUBOTHOrO MHpa. OcHOBHBIE apoMop(h03bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX TUIOB. [IepBbie XOp0BbIC )KHUBOTHEIC. JKU3HB
B BOJe. OBOJIONUS MO3BOHOYHBIX. I[Ipoucxoxnenue ampubuii u pentunmii. IlpoucxoxneHue
MJICKOMUTAOIMUX W nTHI. [lpuHiun kimodeBoro apomopdo3a. OcBoeHHE OCECIIO3BOHOYHBIMH U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIU.

PazButue >xu3Hu Ha 3emiie MO 3paM M TEpUOJAM: apXeil, MPOTEepOo30i, Maleo30M, Me3030,
KaifHO30#. OOmas XapakTepUCTHKa KiMMaTa M TeolIoTWYecKuX mporeccoB. [losiBieHne u paciseT
XapaKTEePHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €0 YCIOBHS U BIUSHUE HA Ta30BBIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUS — SKOJIOTUYECKUE KPU3HUCHI MPONUIOro. I[pUunHbI U CIIeCTBUS MAaCCOBBIX
BbIMUpaHuil. CoBpeMEHHBIH 53KOJOTMYECKHI Kpu3uc, ero ocobeHHocTH. I[Ipobiema coxpaHeHUs
O6uropa3zHooOpasus Ha 3emIie.

CoBpeMeHHasi CHUCTeMa OpraHW4ecKoro wwupa. I[IpuHIUNB KiIaccuUKAIMM OPraHU3MOB.
OcHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTraHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: @. Pemu, JI. Cnamnanuanm, JI. Ilactep, M. M. MeunukoB, A. WU. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa mo wusydeHUro
camo3apokJeHus: ku3Hu», «Cxema omnbeita C. Mwumnepa, I'. Opu», «3Otansl HeopraHudeckoi
sBONMIOLUNY, «['eoxpoHonmoruueckas mkanay, «HadanbHble 3Tanbl OpraHu4YecKoil BoMOIUNY, «Cxema
o0pa3zoBaHHs J2YKapuOT NyTéM cuMmOuoreHesza», «CucreMa KUBOW TPHUPOABD», «CTpOEHHE BHpyCan,
«Apomopdo3sl pacteHuil», «PuHHOPUTBH», «OTHOKIETOUHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
BoJiopociiny, «Mxuy», «IlanopoTHukn», «l'oJoceMeHHbIe pacTeHus», «Opranbl IBETKOBBIX PACTCHUI»,
«CxemMa  pa3BUTHA  JKMBOTHOrOo  Mupa», «Apomopdosbl  kuBOTHBIX»,  «lIpocreitmmey,
«Kumeunomnonoctueie», «llmockue uepBu», «YUnenucrtonorue», «PbuiOBI», «3€MHOBOIHBIEY,
«IIpecmbikaromuecs», «lItuupy», «Mnekonuratomue», «Pa3BuTue KU3HM B apXEUCKOW 3pey,
«Pa3BuTHE KU3HH B IIPOTEPO30MCKOM 3pen, «Pa3BUTHE )KNU3HU B MATIE030MCKOM 3pe», «Pa3BUTHeE KU3HU
B M€3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KallHO30MCKOM 3pey, «COBpeMEHHas cucTeMa OpraHu4ecKoro
MHPAY.



O6opynoBanue: repbapuu pacTeHUN pPa3NMYHBIX OTNEIOB, KOJUICKIIMH HACEKOMBIX, BIIAKHBIE
rpenaparsl JKMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HIJIOKOXHX, CKEJEThl IO3BOHOYHBIX
KUBOTHBIX, Yydyesja NTUIL U 3BEepeH, KOJUICKIMU OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbBIX, MYJISIKU
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnas nadoparopnas pabora «MogenupoBanue onbiToB Munepa—tOpu o uzyyenuto
aOMOTreHHOr0 CMHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOM aTMOcdeper.

JlabGopaTopHas padora «/3ydyeHne u onucaHrue UCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4yeioBeKa — AaHTPONOreHe3

Pazpgensl u 3agaun antponosioruu. MeTopl aHTPOIIOIOTHH.

CraHOBJIEHHE TMIPEACTABICHUN O IPOUCXOXKICHHM YEIOBEKa. PeauruosHele BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoacTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE 4esioBeka. CBUIETENbCTBA
CXOJICTBA Y€JIOBEKA C )KMBOTHBIMH: CPABHUTEIHHO-MOP(}OIOTHUECKHE, YMOPHUOIOTHYECKUE, (PU3HOIIOTO-
Oonoxumuueckue, mnoseaeHueckue. OTIUYMs YelloBeKa OT >KUBOTHBIX. [IpAMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAJIBHOMN CHCTEMBI.

JBwxymue cuibl ((pakTopbl) aHTpomoreHesa: Ouojormyeckue, comuanbHbie. COOTHOIIEHUE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaJAMM AaHTpONOreHe3a. PaHHME 4YenoBeKOOOpasHble 00€3bsHbI (MPOKOHCYNBI) U
paHHUE MOHTHJIBI — OOIIHE MPEAKU YeTIOBEKOOOPA3HBIX 00€3bsH U JIFO/ICH. ABCTPAIONUTEKHA — JBYHOTHE
NpeaKu JiroAci. YenoBek yMenbli, IEpBbIE U3TOTOBIEHUS OPYAUU Tpynaa. YeloBeK NpsMOXOIAIIUN U
NEepPBBIA  BBIXOA JIOAeH 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — oOmmMiA  Mpesok
HEaHJIEPTAJIbCKOTO YEJIOBEKAa M 4YEJIOBEKa pa3yMHOro. YemoBeKk HEaHJAEPTAIbCKUN Kak BUJ JIIOJAEH
XOJIOAHOTO KiuMaTa. YeJoBeK pa3yMHBIH COBPEMEHHOTO THIIA, JEHHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najaeoreHOMHUKa.

DBONIIOLIMSL  COBPEMEHHOTO 4YeloBeKka. EcTecTBeHHBIH OTOOP B MONYISIIHAX —YEIOBEKa.
Myrtanuonsnslii npouecc u noaumopdusm. l[lomynsuuoHHBIE BOJHBI, Apeiid T€HOB, MUTpauus H
«3(hdexT ocHOBaTENA» B MONYJISAUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pachl. [lonsTie o pace. bonbiine pacel: eBporneonaHas (eBpasuiickas), aBcTpalo-
HerpouiHas (9KBaTopHajbHasi), MOHTOJOUHAs (a3uaTcKo-aMepuKaHcKas). Bpems u mytu pacceneHus
yernoBeka Mo IuiaHere. EquHCTBO denoBedeckux pac. HaydHas HeCOCTOSTENbHOCTh pacu3Ma.
[TpucnocoOneHHOCTh YelloBeKa K pa3HbIM YCIOBHSIM OKpY’KaroIle cpenbl. BnusHaue reorpaduaeckoit
cpensl U Apeiida reHoB Ha MOPQOTIOTHIO U (HU3HOIIOTHIO YETOBEKa.

MexucuuIIMHapHble METO/IbI B GU3NYeCKOM (OMOJIOrMYEeCcKOi) aHTPOIOIOTUH. DBOJIIOLIMOHHAS
AQHTPOIOJIOTUSI W TAJEOAHTPOIOJOTUs YEJIOBEUECKUX Monyisauuil. buocouuanbHble HCCIEI0BaHUS
pUpOo/bI uenoBeka. McciaenoBanue K03BOIIOUN OMOJIOTMYECKOT0 U COLIMAIBHOTO B UETIOBEKE.

JdemoncTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet  u cxembl:  «MeToasl  aHTpomojorum»,  «['OJMOBHOM  MO3r  YeloBEKay,
«YenoBekooOpa3Hbie 00€3bIHBI», «CKEET YeJIOBEKA U CKEJIET MUMITaH3e», «PyIuMEHTHI U aTaBU3MBbI»,
«/IBMKyIIIME CUITBI aHTPOTIOreHE3a», «IBOJIOLIMOHHOE IPEBO UEJIOBEKA», «ABCTpPANIONUTEKY, «HenoBek
yMeIbIiny, «HemoBek npAMoXoaaiuniiy, «JlenncoBckuil yenoek» «Heanaepranbub», «KpomMaHbOHIIBD,
«IIpenku yenoBekay, «ITanbl 3BOJIOLNH YEIOBEKa», «Pachl uenoBekay.

O6opymoBaHue: MyJSDKA OKaMEHENOCTEeH, MPEAMETOB MAaTepUaTbHON KYJIBTYPHI TPEAKOB
qyenoBeka, penpoaykuuu (dororpadun) KapTUH ¢ MHUGPOIOTUYECKUMU U OHONEHCKUMH CIOKETaMHu
MIPOUCXOXKICHUS YelloBeKa, PoTorpaduu HAXOIOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIEJIb Yeperna YeloBeKa U uepena HIMMIIaH3€, MOJIEIb KUCTH YeJIOBeKa U KHCTH IIMMIIaH3€e, MOIENIN
TOpca MPEIKOB YeIOBEKa.

JlaGopaTopuasi pa6ora «3yueHne ocoOEHHOCTEW CTPOEHUS CKeJeTa YellOBEKa, CBS3aHHBIX C
MIPSMOXOXKIECHUEM Y.



IIpakTnueckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHONIEHUSIX OPraHU3MOB M HAJAOPraHM3MeEHHbIX
CHUCTEM C OKPYKawluei cpenoi

3apoxaeHUe U pa3BUTHE IKOJIOTHHU B Tpynax A. 'ymbonsara, K. @. Pynse, H. A. Cesepiiona, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skosnoruu. CBsA3b 3KOJIOTHMM C JIPYrUMHU
HayKaMH.

Mertoabl skonoruu. IlonmeBeie HaOMIONEHUS. OKCIEPUMEHTHl B OSKOJOTMU: TPUPOAHBIE U
naboparopuble. MojaenupoBaHue B JKOJOTMU. MOHUTOPUHI OKpYXaloUlel cpeabl: JIOKaJbHBIMH,
pPEruoHANIbHBIN U TJI00AJIbHBIN.

3Ha4YeHUE HKOJIOTMYECKUX 3HAHUM JJI1 4YeIOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBsI3€M yenoBeyecTBa € MNpUpoAoi. POPMUPOBAHHE SKOJIOTMYECKOW KYJIBTYPbl U SKOJOTMYECKOU
IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpersr: A. I'ymGompar, K. ®. Pynse, H. A. CeseproB, 3. I'ekkenb, A. Tencou, B. H.
Cykaués.

Tabmumer u cxemsl: «Pasznmensl skomorum», «MeTonasl 3Konorum», «Cxema MOHUTOPUHTA
OKpY>Karollen Cpesib».

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTHYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTaAHUSA

Dkojoruyeckre (GakToppl U 3aKOHOMEPHOCTH UX nedcTBusA. Kimaccudukaius 5KOIOrHYECKUX
¢dakTopoB: abmotmyeckue, OuoTHyeckwe, aHTpororeHHble. OOmmMe 3aKOHOMEPHOCTH JEHCTBHUS
skonorunueckux ¢akropoB. IlpaBuno muammyma (K. [mpenrens, 0. JIubux). TonepaHTHOCTD.
OBpHOMOHTHBIC 1 CTCHOOMOHTHBIE OPTaHNU3MBI.

Abuotnyeckue ¢akropel. CBer kak skojorudeckuii Qaxrtop. [leficTBMEe pa3HBIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. JKOJIOTMUYECKHUE IPYIIbl PACTEHUM U )KUBOTHBIX 110 OTHOLIEHUIO K
ceeTy. CurnaibHas posb cBeta. POTONEpUOAN3M.

Temnepatypa kak dkojoruueckuit Qakrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTp kak skxonorndeckuil ¢pakrop. IIprcnocobnenust pacTeHU K NOAAEpKAHUIO BOJHOTO
Oananca. Kraccudukauus pacteHMi 1O OTHOUIeHHIO K Boje. IlpucnocoOieHuss >KMBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl  oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, [OYBEHHAs, TIyOMHHAas
MO/IMOYBEHHAsl, BHyTpuUOpraHuzMeHHas. Dusnko-xumuyeckue OCOOEHHOCTH cpell  OOuTaHHs
opranu3MoB. [Ipucnocobi1eHns opraHu3MoB K KU3HU B pa3HbIX cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOYHBIE U TOAMYHBIE PHUTMBIL.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HH.

XKuznennsle popmbl opranuzMoB. [lonsaTue o xu3HeHHol Gpopme. JKuzHeHHbIe HOPMBI PACTEHUNA:
JIepeBbsi, KyCTApHUKU, KyCTapHUYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qaxtopbl. Bunbl OnoTHdYecKMX B3aMMOJEHCTBHMIA: KOHKYpPEHIIMS, XHUIIHUYECTBO,
cumbuo3 u ero Qopmsl. [lapazutusm, koomepainus, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJIeOHH4UecTBO). Herpoduueckue B3aumopeicTBust (Tomudeckue, ¢dopuyeckue, Hadpuueckue).
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MJi CYIIECTBOBaHHS OpPraHU3MOB B cpelae OOUTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JdemMoHcTpanuu

Tabnuue! 1 cxeMsl: «JKoJoruueckue pakTopsl», «CBETOBOU CIIEKTP», « DKOJIOTUUECKUE TPYIIIIbI
KUBOTHBIX MO OTHOUIEHHIO K CBETY», «TE€IIOKpOBHBIE KHUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIEY,
«DU3NOJOTHYECKUE aJaNTallud >KUBOTHBIX», «Cpenpl oOuTaHus opraHuzMoBy», «buonornueckue
putMbl», <« KuzHeHHble (opmbl pacteHuit», <« KuszHeHHble (OPMBI KMBOTHBIX», «IKOCHUCTEMA
LIMPOKOJINCTBEHHOIO Jieca», «JKOCHCTEMa XBOMHOro Jjecay, «llemu nurtanus», «XHUIIHUYECTBOY,
«[Tapazutuzmy», «Korkypenmusay, «Cumonosy», «KommeHcanuzm.



O6opynoBanue: repOapuul pacTeHUH W >KUBOTHBIX, MPUCTIOCOOIECHHBIX K BIUSHUIO PAa3TMYHBIX
AKOJIOTUYECKUX (PaKTOPOB, TepOapuu CBETONIOOMBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM,
CBETOJIOOMBBIC, TCHETIOOWBBIC W TECHEBBIHOCIMBBIC KOMHATHBIC PACTEHUS, TepOapuu W KOJUICKIIHH
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOpPO30yCTOMUMBHIX PACTEHUM, dydena NOTHIl U 3Bepel, repdapuu
pacTeHmii, OTHOCAIUXCS K TUrpoduram, kcepodutam, mMe30pUTaM, KOMHATHBIC PACTEHUS JaHHBIX
TPy, KOJUJIEKIUU XUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpelax, repOapuu U KOJUIEKIMH PAaCTECHHH U
KUBOTHBIX, OOJIAJJAIONINX YepTaMU MPHUCIOCOOICHHOCTH K CE30HHBIM W3MEHEHUSM YCIIOBUU KHU3HH,
repOapyu M KOJUIEKIIMH PACTEHUHN U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUU >KUBOTHBIX,
YYaCTBYIONINX B Pa3IMYHBIX OMOTUYECKUX B3aMMOJCHCTBHSIX.

JlaGopaTopHas padora «BrIsiBiIeHHE MPUCTTIOCOOICHHI OPTaHU3MOB K BIIMSTHUIO CBETAY.

JladopaTopHasi paboTa «BrIsiBIeHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHas padoTa «AHaATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMIA

DKOJIOTHYECKHe XapakTepucTuku nomyisuuu. [lomymsuus kak Ouosnorumueckas cucrema. Ponb
HEOJIHOPOJAHOCTH Cpelibl, (U3HUECKUX OapbepoB U OCOOEHHOCTEW OWOJIOTHH BUAOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYypbl mnomynsuuid. OCHOBHBIE [OKa3aTelnW MOMYJSIUN: YUCICHHOCTD,
IJIOTHOCTh, BO3pAacTHAas MU TIOJIOBasi CTPYKTYpa, POXKIAAEMOCTb, MPHUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaIus.

Dkosoruueckasi CTpykrypa mnonyiasnud. OILeHKa YHCIEHHOCTH mnonyisnud. J[uHamuka
nonmyysiuu U e€ perynsuus. buoTtuyeckuii moTeHHMan NOMyisiuu. MoJenupoBaHue AUHAMHUKHU
nonyJsiiuu. KpuBble pocTa YuCIeHHOCTH monyisiuu. KpuBbie BEDKUBaHUA. Peryisius 4ucieHHOCTH
MOMYJISIIHM: Poib (HAKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTU. DKOJOTUYECKHE CTPATErHH
Bu0B (I- u K-cTparerun).

[TonsiTne 006 oSKomormyeckoil Hume Buga. Mecroodutanne. MHoromepHas MoOJEIb
skonornyeckor Humum Jx.M. Xatumncona. Pasmepsl skosmornueckord HumM. [loreHnmaneHas wu
peai30BaHHas HUIIIH.

Bun xak cucrema mnomynsuuid. Apeansl BUAOB. Buabl M UX KU3HEHHBIE CTPaTETUU.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJCHUS W MUTPALUA KUBOTHBIX. BHONOTrHYECKHE WHBA3UM YY>KEPOJIHBIX
BH/JIOB.

JdemMoHcTpauuu

[Toprper: Ix. . XaTuynHCOH.

Tabmuupl ¥ CcXeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Tomyisiuny», «lIpocTpancTBeHHas
CTPYKTYypa HOIyJsIun», «Bo3pacTHble mupamMuabl Homyisuuny», «CKOpOCTh 3aceleHusl MOBEPXHOCTU
3emMit pa3IMuYHBIMU opraHu3Mammny, «Moens skonorudeckoi Humm Jx. . Xatannconay.

Ob6opynoBanue: repOapun pacTeHUN, KOJIJIEKIIUU JKUBOTHBIX.

JlabopaTopuas padora «I[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkoj10rus cO001IECTB. IKOJIOTHUECKHE CHCTEMBbI.

CoobmectBa oprann3MoB. bruorienos u ero crpykrypa. CBsi3u MEX1y OpraHu3MaMH B OMOIIEHO3E.

Dkocuctema Kak oTkpeitas cuctema (A. Jx. Tencnu). OyHKIIMOHANBHBIE OJOKH OPraHW3MOB B
9KOCHUCTEME: TPOAYIIEHThI, KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBHH. Tpodudeckue mnenu u
cetn. AGnotudeckue 010k SKocucTeM. [1ouBbI U UIbl B 3KOcHcTeMax. KpyroBopot BemiecTB U MOTOK
SHEPTHUH B DKOCUCTEME.

OcHOBHBIE TTOKa3aTeNn 3KocucTeMbl. buomacca u npoaykuus. JKoJIOTHUECKUE TUPaMUIbl YHUCET,
OMOMAacChl U YHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Dnykmyayuu. HampapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUuHbIE U BTOPUYHBIE CYKIIECCUU M MX TPUYHHEI.
AHTpOIIOTeHHBIE BO3JIEHCTBUS Ha cykileccun. KnmmakcHoe coobiiecTBo. bruopasHooOpasue u moiaHoTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHblE DKOCUCTEMBI. JKOocucmemvl 036p U pex. IDKOCUCmeMbl MOpel U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, nyCmbvlHb.



AHTpOIIOTEHHbIE ~ YKOCHCTEMBI. Arposkocucrema. ArporeHos. Pazmuuna ~ Mexny
AHTPOIIOT€HHBIMH U IIPUPOJAHBIMU IKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucrteM. ['opoxackas d¢uopa u dayna.
CunaHTpomnu3anus ropoackoi (ayssl. buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpO’IKOCHCTEM U
ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B SKOCUCTEMaX. Posb
KACKaoHo2o 2¢hghexma u 6u006-30upuxamopos (Kuouesvix 6u008) 6 YHKYUOHUPOBAHUU IKOCUCMEM.
IlepeHoc 53HepruM M BEUIECTB MEXKAY CMEXKHBIMH HKOCUCTEMAaMHU. YCTOHYMBOCTH OPraHU3MOB,
MOMYJISIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanusmbl 6030eticmeus 3a2pA3HeHUll pasHblX MUnog Ha cyOOpeanu3MenHoOM, OpP2aAHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOI02ULECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8o30eticmeusi. MeToJ0J0T sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOI'€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmumer u cxembl: «CTpykrypa OmOIEHO3a», «IJKOCHCTEMa HIMPOKOJIUCTBEHHOTO JIEcay,
«KocucTeMa XBOMHOrO Jieca», «DYyHKINOHAIbHbBIE TPYIIIBI OPraHU3MOB B 3KocucTeMey, «Kpyrosopor
BEUIECTB B dKocucteme», «llemm nurtanus (mactOuinHasi, JETpUTHAas)», «IKOJOruyeckas nupamuaa
qyucen», «OKoloruyeckas nMpamuga Ouomaccel», «IKOJIOTMYEcKas MUpaMHUIa  SHEPruu»,
«O0pazoBanune Oonora», «llepBuuHas cykueccus», «BoccraHoBieHue seca TMocie IMOXKapay,
«xocucreMa o3epa», «ArponeHos», «KpyroBopor BelIECTB M IOTOK 3SHEPIMU B arpoleHO3eY,
«[Ipumeps1 ypbosKocucTEM.

Ob6opynoBanue: repdapuy pacTeHHH, KOJJIEKIIMM HACEKOMBIX, yydesa MTULl U 3Bepel, repoapuu
KYJIBTYpPHBIX U JUKOPACTYIIMX PACTCHUN, aKBAPUYM KaK MOJIENIb IKOCUCTEMBI.

IIpakTnueckas padora «3ydyeHue u onrcanue ypoo3KOCHUCTEMBD».

JlabopaTtopnasi pabGora «l3yueHue pa3zHooOpa3zusi MEJIKWX TOYBCHHBIX UJICHHUCTOHOTHX B
pa3HBIX 3KOCHCTEMAX .

JIKCKypeusi «OKCKypcUsi B TUIUYHBIA OHOreorneHo3 (B ayOpaBy, Oepe3HSK, CIbHHK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKYypcHus «IKCKYPCUSI B arpOIKOCUCTEMY (Ha TOJI€ UM B TETTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTema

buocdepa — obmennmanerapHas o0onouka 3eMiu, T/I€ CYHIECTBYET HJIM CYIIECTBOBaja >KU3Hb.
Pa3zButue npezacrasienuit o ouochepe B Tpynax O. 3tocca. Yuenue B. 1. Bepnanckoro o Guocdepe.
ObnacTtu Ouocdeps! u e€ cocran. JKuBoe BeniecTBo 6uocheps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBOBaHMA Ouocdeprl. OcobeHHocTH Ouochepbl Kak Tri100aabHON
sKkocucTeMbl. JluHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemecTB U OMOreoXHMHUYECKUE
UKIBI (Yriieposa, a3oTa). PUTMHUUHOCTS siBIeHUH B Ouocdepe.

3onanbHOCTh OMocheprl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIM: TYHIpPA, XBOWHBIC Jieca,
CMELIaHHbIE U IIUPOKOJUCTBEHHBIE JIeca, CTENH, CABaHHBI, IYCTHIHU, TPOIIUYECKHE JIECA, BHICOKOTOPBbSI.
Knumat, pacTUTenbHbINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa UM (YHKLHUS >KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOro IMOTeHIHana U OumochepHbIX
GbyHKIHI.

JdemMoHcTpanuu

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

Tabmuuer m cxemsl: «I'eocdepsr 3emnm», «KpyroBopor azora B mpupozae», «KpyroBopot
yriaepoaa B mpupone», «KpyroBopor kuciopoaa B mpupoae», «KpyroBopoT Boabl B NPHUPOAE»,
«OcHoBHBIE OMOMBI cymny, «KnumaTtuueckue nosica 3emuny, « Tynapa», «Taiiray, «CMmenaHHbli ecy,
«[IInpokonucTBeHHbIN JeCy», «CTenby, «CaBanHay, «IlycTbiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa



DKoJIoTHYeCKHe KPU3UCHl M MX NpUYMHBL. BosneiicTBue venoBeka Ha Ouocdepy. 3arps3HeHUE
BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHWE BOJIHOW cpenbl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE BO3JIEHCTBHE HA PACTUTENIbHBIA U KMUBOTHBIA MHp. OXpaHa pacTUTEIBHOIO U
KUBOTHOrO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl Npuponabl. KpacHeie kHuru. Ocobo oxpaHseMmble
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TNPUHIMUIBl YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA M MpPUPOAbl. PannoHanbHOE
MIPUPOIONOIB30BaHUE M COXpaHEHUE OMOJIOrHYecKoro pazHooOpaszus 3emiuu. OOmie 3aKOHOMEPHOCTH
rJI00ANBHBIX HKOJOTHYECKUX KpHU3HCOB. OCOOEHHOCTHM COBPEMEHHOTO KpH3HCAa WU €ro BEpOSTHBIC
MIOCJIE/ICTBHSL.

Pa3BuTie METOJOB MOHMTOPHMHIA pPa3BUTUSl ONACHBIX TEXHOIEHHBIX mpoleccoB. Cucmemmbie
uccnre0osanus nepexooa K pecypcocoepezaioueli U KOHKYpeHmocnocobHou snepeemuxe. buonozuueckoe
paznoobpazue u dbuopecypcuvl. Hayuonanvhvie ungopmayuontsie cucmemsl, obecneyusaioujue 00Cmyn
K UHGhopmayuu no cocmosanuio omoenbusix 8u008 u sxocucmem. OCHOBbl IKOpeabuIumayuu IK0CUcmem
U cnocobos 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUX u HA3eMHbBIX IKOCUCTIEM.

JdeMmoHcTpamun

Tabmuuer n cxemsl: «3arps3HeHue atMocheps», «3arps3HeHue ruapochepbl», «3arps3HeHHe
nouBb», «IlapHukoBbiii 3ddexT», «Ocobo oxpaHseMmble NPUPOIHBIE TeppUTOpUNY, «Moaenu
YIPaBISEMOT0 MUPay.

O6opynoBanue: (otorpaduu oxpaHseMbIX pacTeHHid U KUBOTHBIX KpacHoil kHuru Poccuiickoit
®enepaunn, KpacHOM KHUTH perHoHa.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpebOBaHUA K pe3yjbTaTaM OCBOCHHUS OOYUYaIOLIUMUCS MPOTrpamMm
CpeHero od1iero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType NHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OWOJIOTMH BBIIEICHBI
CJIEIYIOIME COCTABIISIONINE: OCO3HAHME OOYYAIONIUMHUCS POCCUMCKON TPaKTaHCKOW HUACHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAaMOCTOSITEILHOCTH W CaMOOIIPENCTICHUIO, Haluyue MOMU8ayuu X
o0yueHUI0 OWOJIOTUH, YeleHanpasienHoe paszeumiue BHYTPEHHUX YOEKIEHHH JIMYHOCTU Ha OCHOBE
KITFOUEBBIX 1IEHHOCTEH M MCTOPUYECKUX TPATUIMHA pa3BUTH OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms O0YYaIOLIUXCSl PYKOBOJICTBOBATHCS B CBOEHM JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMHU, TMPHUCYIIMMH CHCTeME OHOJOTUYECKOTO OOpa3OBaHUS, HaAludue HNpPABOCOIHAHUS
AKOJIOTMUECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUMb 1I€TU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS IPOTPAMMBI 110 OMOJIOTHH JTOCTHTAIOTCS B €UHCTBE Y4eOHOM
M BOCIUTATEIBHON  JEATEIbHOCTH B  COOTBETCTBUU C  TPAAUIMOHHBIMH  POCCHUHUCKHUMHU
COLIMOKYIbTYPHBIMH, HWCTOPUYECKHUMH U JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TPHHSTHIMH B
o0miecTBe MpaBUjIaMM W HOpPMaMU TIOBEJEHHMS U CHOCOOCTBYIOT IIpolieccaM CaMOIO3HaHMS,
CaAaMOBOCIIUTAaHUS W CaMOPAa3BUTHsI, PAa3BUTHS BHYTPEHHEH MO3WIMM JIMYHOCTH, MMATPHOTH3MA U
YBaXKEHMsSI K 3aKOHY U IIPABOIIOPAJIKY, YETIOBEKY Tpy/la U CTapllieMy MOKOJIEHHIO, B3aMMHOTO YBa)KEHUS,
OEepeXKHOTO OTHOIICHUS K KYJIbTypHOMY HACIHEAWIO M TPATUIUSM MHOTOHAIMOHATBLHOTO Hapoaa
Poccuiickoit deneparuu, npupoie U OKpYKaroIen cpee.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4eOHOro mpenMera «bUONOTHS» TOMKHBI OTPaKATh
TOTOBHOCTh U CIIOCOOHOCTH OOY4YalOIIUXCSl PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMH, TO3UTHBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJAULHMOHHBIM I[EHHOCTSIM POCCHIICKOr0 0OIeCTBa, pacIIUpPEHHE >XU3HEHHOTO
OTBITAa M OIBITa JEATEIHHOCTH B MPOILIECCE PEaTU3allid OCHOBHBIX HAIPABJICHUN BOCHUTATENHHOM
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:



1) rpaIaHCKOTr0 BOCIUTAHUS

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0Yy4aromerocsi Kak akKTUBHOTO M OTBETCTBEHHOI'O
YJIeHA POCCHICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATEIBHOCTA TIPU CO3MaHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBHITTOJHEHUH OUOJIOITMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONPENENSITh COOCTBEHHYIO TMO3UIMIO 1O OTHOIICHHWIO K SIBICHUSM COBPEMEHHOUN
KHU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBaTh B CBOUX JICUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMOJCUCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSMHU U COLUATBHBIM MOJI0KEHUEM;

TOTOBHOCTh K  COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO  BBHITIOJHEHHUS  Y4EOHBIX,
[T03HABATEJIBHBIX U MCCIIEOBATEIbCKUX 3a/1a4, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHHUIO OIIIOHEHTOB MPH
00CYKIICHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHWS;

FOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa)TaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHO, ropnoctu 3a CBOM Kpail, cBoro Ponuny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAILIMOHATILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHHWE K MPUPOJAHOMY HACIEAUI0 M TMaMSITHUKAM MPUPOABI, TOCTHKECHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHEC OHOJIOTHH,
MMOHUMAaHUS 3HAYEHUS OWOJIOTUM B MO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU UYEIOBEKA M COBPEMEHHOTO
o01ecTBa;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTh OILICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POJUTENSAM, CO3[JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULUSIMU Hapoa0B Poccuu;

4) 3cTeTUYECKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO MU TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE YMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMJICHUE MPOSIBIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usnueckoro BocnuTaAHMSA, GOPMHPOBAHMSA KYJIbTYPbI 310POBbSI U IMOLHOHAJIBHOIO
os1aromostyums:

MOHMMAaHWE M pealu3alus 37J0pOBOro M 0e30macHoro obOpasza KU3HU (30POBOE MHUTAHHE,
COOJIIO/ICHNE TUTUEHWYECKUX TIpaBUI W HOPM, cCOaJaHCHPOBAHHBIM PEXKUM 3aHATHUA W OT/ABIXA,
perynspHasi ¢uznUecKas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE EHHOCTH TPABUJI WHIUBUIYATHHOTO U KOJJICKTUBHOTO O€30MAacHOTO TMOBEIEHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAaHWE TIOCTEACTBUA U HENPHUATHS BpPEAHBIX MPHUBBIUEK (YMOTPEONEHUsSI AaJIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;



TOTOBHOCTh K AKTHUBHOW J€ATEIbHOCTU TEXHOJOTMYECKOW M COLMAJIBHON HaIlpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSATENIBHO BBIMOIHATh TAKYIO AEATEIBHOCTD;

UHTEpEC K pa3NIuyHbiM cdepaM NpoPecCHOHATBHON JEeSTETbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIHM BEIOOP OyayIel npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHbIC MIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

HKOJIOTUYECKH 11e€71€CO00pa3HOe OTHOLICHNE K MPUPOE KaK NCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyILleCTBOBaHMSI;

MOBBIIIEHUE YPOBHS YKOJIIOTUYECKOH KYIbTYpHl: IPHOOPETEHUE OIBITA IJIAHUPOBAHUS OCTYITKOB
Y OLEHKHU MX BO3MOXKHBIX IMOCJIEIACTBUI /JIs1 OKpYXKaroIlel cpeibl;

OCO3HAHME TTI00AIHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX PelIeHus;

CIOCOOHOCTh MCIIOJIb30BaTh MPUOOpETaeMble NMPH M3Yy4EHUU OMOJIOTMU 3HAHHUS M yMEHUs NpHU
pemeHn Mpo0JieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJOIOIB30BAaHHEM (COOIOJICHUE MPaBUII
MOBEJICHUsI B IPUPOJE, HAIPABICHHBIX HAa COXPAaHEHHME PABHOBECHS B HKOCHCTEMax, OXpaHy BMJIOB,
IKocucTeM, orochepsl);

aKTUBHOE HEMpUATHE JEHCTBUH, NPUHOCALIMX Bpell OKpYy)Karolleil NmpupoaHoil cpexe, ymMeHue
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE JKOJIOTMYECKHE ITOCIEACTBUS TPEANPUHIMAEMBIX JEHCTBHIA W
IIpeJOTBpalIaTh UX;

HaJIM4Yue Pa3BUTOTO HKOJIOTMYECKOTO  MBILIUIEHUS, 3KOJOTHYECKOHW KYJIbTYphl, OIbITA
JESTeIbHOCTH KOJIOTUYECKOM HAIllpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MU B MO3HABATENbHOI,
KOMMYHHMKATUBHOW U COIIMAJIbHOM MpPaKTHUKE, TOTOBHOCTU K YYaCTUIO B IPAKTHUECKOH JEATEIbHOCTH
HKOJIOTUYECKOI HAaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH ¥ OOLIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JTHAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MHpE;

COBEpIICHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOM KYJIbTYPhI KaK CPEACTBA B3aUMOJICHCTBUS MEXTY
JIOABMU U TIO3HAHUSI MUDA;

MOHMMaHWE CHenu(pUKH OWOJIOrMM KaK HayKd, OCO3HaHMS €€ poiu B (POPMHUPOBAHUU
palMOHAIBFHOIO HAYYHOT'O MBILIUIEHUS, CO3[JaHUU LEJIOCTHOTO MPEACTaBIECHUs 00 OKpPY)KAIOIIEeM MHUpe
KaK O €IMHCTBE INPUPOAbI, YEJIOBEKAa U OOIECTBa, B IMO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodIeM CoOXpaHeHUs IPUPOTHOTO PABHOBECHUS;

yOEXKAEHHOCTh B 3HAUUMOCTH OMOJIOTUU JJIi COBPEMEHHOM IUBWIM3ALMU: 00eCcTieueHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pelaTh
pecypcHble poOIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTEH BBIXOJA U3 I100AbHBIX 3KOJIOTHYECKUX
npobinemM M olecreyeHHs Mepexofa K YCTOHUMBOMY pa3BUTHIO, PAIlMOHAIBHOMY HCIOJIb30BAHUIO
MIPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB XKHU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHMM B LEISIX MOBBILIEHUS OOIei
KYJbTYpPbl, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTaBHOM yacTH (QyHKLIMOHAIBHON IPaMOTHOCTH
o0yyaromuxcs, GopMUPYEMOM TP N3y4EeHUH OMOIOTHH;

MMOHMMAaHUE CYLUIHOCTH METOJOB I[IO3HAHUS, MHCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJIB30BATh MOJTY4YaeMble 3HAHUS Ul aHAU3a U 00bSICHEHUS SBJICHHH OKPYKAIOIIETO
MHUpa ¥ TOPOUCXOSAIINX B HEM HM3MEHEHHH, yMEHHue JellaTh OOOCHOBAHHbBIE 3aKJIIOUYEHHS HAa OCHOBE
HAYYHbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C HEJIBIO OIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs pelIeHHs] mpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAay4YHOM JeSTEJbHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh HHINBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.



METANIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO npenMeTa «bHonorus» BKIIOYaoT: 3HAaYUMbIe
st GOPMHPOBAaHUST MHUPOBO33PCHUS OOYYAIOIIUXCS MEKAUCIUIUIMHAPHBIE —(MEXIPEIMETHBIC)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOH KApTHHBI MHpA U CIEUU(PHUKY METOI0B
MO3HAHUs, UCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, JHEPTHs, SIBICHUE, MPOIIECC, CUCTEMA,
HAYYHBII (aKT, MPUHLIHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, MCCIEI0BaHHEe, HAOIIOACHUE,
U3MEpEHUe, OSKCICPHUMEHT | JIpyTue); YHUBEPCAIbHBIC Y4YeOHbIC JEHCTBHs (ITO3HABATEIbHEIC,
KOMMYHHKATHUBHBIC,  PETYISATUBHBIE),  oOecrneunBatonme  GopMupoBaHHe  (PYHKIIHMOHATBHON
IPaMOTHOCTH U COITUAILHOW KOMITETEHIIMY O0YYarOIIUXCsI; CIIOCOOHOCTh O0OYUYAIOIIMXCS MCIIOJIb30BaTh
OCBOCHHBIC MEXIUCIUTIIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC yUeOHbBIC ICHCTBUS B
M03HABATEIBHON U COIUAILHON TIPAKTUKE.

B pesynbrare n3ydeHusi OMOIOTHN HA YPOBHE CpPEeIHEro oOmero oopa3oBaHus y 00y4aromerocs
Oyaytr chopMuUpOBaHBI TO3HABaTEIbHBIC YHUBEPCAIBHBIC YUYEOHBIC IEHCTBUS, KOMMYHHUKATHBHBIC
YVHHUBEpCaJbHbIC y4eOHBIE NEHCTBUS, PETYNIATUBHBIC YHUBEPCAIbHBIC y4COHBIE NEHCTBUS, COBMECTHAs
TS TEITbHOCTb.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIEro 0O0pa3oBaHMS IOJDKHBI
OTpaXKaTh:

OBy1aieHNe YHMBEPCAJILHBIMH YU4€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpoOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIB30BaTh NMPH OCBOSCHHHM 3HAHUH NPUEMBI JIOTUMECKOTO MBIIUICHUS (aHalW3a, CHUHTE3a,
CpaBHEHUS, KiIaccupUKaIuu, 0000IICHNS ), PACKPBHIBATh CMBICII OMOJIOTUYECKUX MOHATHH (BBIICIATH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMH ITOHATHSIMH);

OTIPENIENIATh 1ENIN JACATEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPHH UX JTOCTHYKCHUS, COOTHOCUTh
Pe3yIbTATHI AESITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATHS 111 OOBSICHEHUS (PAKTOB U SIBIICHHI KHBOH IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, ICIYKTUBHBIC, 10 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHS B pacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BBHIBOJIBI U
3aKITIOYCHUS;

MPUMEHSITh CXEMHO-MOJIENIbHbIE CpPEICTBA JUIsl TPEJICTaBICHHUS CYHIECTBEHHBIX CBs3eH U
OTHOIIIEHUHA B M3y4aeMbIX OMOJOTHYECKMX OOBEKTaX, a TakKe TMPOTUBOPEUHH pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAaH PEHICHHS IMPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS MaTepUAbHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTHBBI B JCATCILHOCTD, OIICHUBATH COOTBETCTBHE PE3Y/IHTATOB IICIISIM, OI[CHUBATH
PUCKHU TOCTEACTBHI NeSTENbHOCTH,

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSAX pPEaIbHOrO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJIETh HAaBBIKAMH YYEOHO-HCCIIEIOBATENICKON M TPOSKTHON NeATETbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM, CiocOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY ITOMCKY METOJIOB PEIIeHUs
MPAKTUYECKHX 3aJ1a49, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIONIb30BaTh Pa3fUYHbIe BUABl JEATEIBHOCTH IO TOJXYYSHHIO HOBOTO 3HAHUS, €ro
WHTEpIIPETAINH, TIPeoOpa30BaHUI0 W MPHUMEHECHUIO B YICOHBIX CUTYAIUAX, B TOM YHCIIE IPU CO3JIaHUU
y4eOHBIX M COITMAIBHBIX TPOEKTOB;

(dbopMHUpOBAaTh HAYYHBIH THI MBIIIICHHUS, BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSIMU U METOJIaMU;



CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aqaud B O0pa30BATENBHOW MACSATENLHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBJISATh NTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTYaJIM3HpPOBATh 3a/1auy, BBIIBUTATh THIIOTE3Y €&
pellleHrs, HaXOAUTh apryMEHThI Ul J0Ka3aTelbCTBA CBOMX YTBEP)KIEHUH, 3a/JaBaTh MapaMmeTpbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh MOJYYECHHBIE B XOJI€ PEUICHMS 3aJlaud Pe3yJIbTaThl, KPUTHUECKU OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LIEJCHANPABICHHBI IOMCK IEpeHOca CpPEACTB M CIIOCOOOB JICHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MIEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIC UJICH, MPEAaraTh OpUTMHAIBHBIC TTOAXO0/IBI U PEUICHUs, CTABUTH MPOOIEMbI U
3aJla4u, JOMYCKAIOILIUE aIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(POpManuu (TeKcTe y4eOHOro mocodus, Hay4HO-
MOMYJISIPHOM JTUTEeparype, OMOIOTHYECKUX CIOBApSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHGOPMAIMIO Pa3IMYHBIX BHIOB U (POPM MperCTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

dbopMynupoBaTh 3ampockl U TNPUMEHATH pA3IUYHbIE METOAbl MpPU TIOUCKE U OTOOpe
OmoIorn4ecKkoi nHGOopMaIuu, HEOOXOIMMOH JIJIS BBIITOJIHCHUS yUeOHBIX 3a/1a4;

MpHOOpeTaTh  OMBIT  MCIOJNB30BaHHUS ~ MH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCTIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (hOpMY IpEACTaBICHUsS OMOJOTHYecKor MHGOpMauu
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH H JAPYroe);

HCIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPEICTBA MpHU paboTe ¢ Ouonornyeckoil nHbpopMamueii:
NPUMEHSATh XUMUUECKUE, PU3NUECKHEe M MaTeMaTHYeCKHe 3HAKK ¥ CUMBOIIBI, (hOpMyJibl, aO0OpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPEe0Opa3OBhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIaJIETh HAaBBIKAMH PACIIO3HABAHMS W 3aAIIUTH MHPOpPMALWHU, WHOPMAIIMOHHON 0€30macHOCTH
JIMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cdepax >KU3HU, aKTUBHO YYaCTBOBATH B JTHAJIOTE WU
JMCKYCCHM TI0 CYIIECTBY 0OCy)XJaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CYXKIACHHUS
OTHOCHTEIIEHO BBITIOJTHEHHUS MPEIaraéMou 3a/1a4u, YIUTHIBATH HHTEPECH! U COTJIACOBAHHOCTH MO3UIIHN
JPYTUX YYaCTHUKOB JMANIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBAa OOILICHMS, TMOHMMATh 3HAYEHHE COIMAJBHBIX 3HAKOB,
NPENOChIIOK BO3HUKHOBEHMS KOH(JIMKTHBIX CHUTyallMi, yMeTb CMsSAr4yaTb KOH(JIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh Pa3lIMYHBIMHU CIIOCOOaMU OOLIEHMS W B3aUMOJEHCTBUS, MTOHMMATh HAMEPEHUs IPYTHX
JIO/ICH, IPOSIBIIATH YBOKUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popMyInpoBaTh
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MMOHUMATh 1 UCIIOJIb30BaTh MPEHMYIIECTBA KOMaH/IHOW W MHIUBUAYAITLHON paOOTHI IPU PEIICHUN
Ouosiornyeckoil mpoOyiemMbl, OOOCHOBHIBATH HEOOXOAMMOCTb MPUMEHEHHS TIPYIIOBBIX (opMm
B3alMOJICHCTBUS NMPU pEeUIeHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMATUKy W METOJbl COBMECTHBIX JEHCTBUH ¢ Y4€ToM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICKTHBA;



NPUHUMATh LIEJIM COBMECTHOM JeATEIIbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JCHCTBUS IO
e¢ MOCTIKEHHIO: COCTaBJIATH IIaH JEHCTBHUI, pacrpelersiTh poiM ¢ Y4€TOM MHEHHUH y4JacTHHKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBATh KAyeCTBO CBOETO BKJIAJa M KaXKJIOIO y4acTHHKAa KOMAaHIbl B OOLIMH pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeaaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh WJIEH C TIIO3UIMHM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUECKOE IOBEACHHWE B PA3JIMYHBIX CUTYalHUsAX, MPOSBIATH
TBOPYECTBO U BOOOPaKECHUE, OBITh MHUIIATUBHBIM.

OBJ1aleHHe YHUBEPCATBLHBIMH PeryJIATHUBHBIMH JeiiCTBHAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS /ISl BBISABICHHUS MPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BBIOMpAaTh HAa OCHOBE OWMOJIOTMYECKMX 3HAHWH LIEJIEBBIC W CMBICIOBBIC YCTAaHOBKHM B CBOHUX
JICUCTBUSAX M TOCTYNMKAaxX IO OTHOWICHWIO K J>KUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKAaIOLIHX;

CaMOCTOSITEITFHO OCYILECTBIIATH TI03HABATEIILHYIO ESTEIBHOCTD, BEISIBIATH IPOOJIEMBI, CTABUTH U
(bopMynrpoBaTh COOCTBEHHBIE 334l B 00pa30BATEILHOM JIESATEIBHOCTH U JKU3HEHHBIX CHTYaIHIX;

CaMOCTOSITENIPHO COCTABIJIATh IUIAH PEHICHHS TNPOOJIEMBI C YYETOM HMMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTECHHIA;

J1aBaTh OLICHKY HOBBIM CHTYaI[HSIM;

pacIMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX PEAIOYTECHHIA;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHHUIO M TIPOSIBICHUIO IIMPOKOH APYIUIMH B PAa3HBIX 00JACTAX
3HAHMH, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBI YPOBECHb.

2) CAMOKOHTPOJIb:

7aBaTh OLEHKY HOBBIM CHUTYaIMsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb, OICHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIAJICTh HaBBIKAMH II03HABATENBHON pE(IIEKCUH KaK OCO3HAHWS COBEpIIAEMbIX ICUCTBHU W
MBICTHTENBHBIX TPOILECCOB, UX PE3yJIbTATOB W OCHOBAHWH, MCIOIB30BaTh NMPHUEMBI pedIeKCHu s
OLICHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATH PEIICHHS TI0 MX CHUKEHHIO;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX TIPU aHAIIU3€ PE3yIIbTaToOB JICSTEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

NPUHUMATh ce0s1, MOHUMast CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX TIPU aHAITU3E PE3yJIbTAaTOB JICSTEIBHOCTH,

NpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKY;

pa3BUBaATh CITIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJI0BEKa.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenMeTHble pe3ynbTaThl OCBOECHUS coJepKaHus ydeOHoro mnpenmera «buomorus» Ha
yriyOn€HHOM YpOBHE OpPHUEHTHpPOBAaHbI Ha obecrieueHue MNpo(UIBLHOro 00ydeHus oO0ydaroumuxcs
o6uonoruy. OHU BKIIOYAIOT: crenu@uueckue i OMOJOTUM HAaydHbIEe 3HAHHS, YMEHHS M CIOCOOBI
JEUCTBUI 10 OCBOCHHUIO, HMHTEPIPETAllMi W NpeoOpa3oBaHUIO 3HAHWUM, BHJIBI JESITEIBHOCTH IO
MOJIYUEHUIO HOBBIX 3HAHUW M WX NPUMEHEHUIO B pPa3jMYHbIX Y4YEOHBIX, a TaKkKe B pealbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYECHHUS.

IIpenmerHble pe3ynbTaThl OCBOeHMs ydeOHOro mpeamera «buosorus» B 10 knacce NOMKHBI
OTpaXkaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OWUOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(GOpMHPOBAHUN €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, B MO3HAHUM 3aKOHOB IPUPOABI U PELICHUU
npoOJeM pPaIMOHANIBHOTO TPUPOIONOIB30BAHUS, O BKJIAAE POCCUHCKHX M 3apyOEXKHBIX YYEHBIX B
pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHUCTEMOH OWONOTHMYECKMX 3HAHWHM, KOTOpas BKJIIOYACT: OCHOBOINOJAraroIIne
OMoJIOTMYECKHE TEPMHMHBI M TMOHATUSA (KMU3Hb, KIJIETKA, OpPraHM3M, MeTa0oJIu3M, TIOMEOoCTa3,
CaMOpPETyJIALNs, CAaMOBOCIPOU3BEJIEHUE, HACJIEICTBEHHOCTh, WM3MEHUYMBOCTb, POCT U pa3BUTHE),
ouosornueckre Teopuu (kiaerounas teopus T. [lIsanna, M. llneiinena, P. BupxoBa, xpomocomHas
Teopusi HacienctBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax MHOrooOpaszus u
IPOUCXOXKACHUS KYyJIbTYPHBIX PAaCTeHHM), 3aKOHBI (eIUHOOOpa3usi MOTOMKOB IIE€PBOI0 IOKOJICHUS,
pacIleIIeHHs], YUCTOThl FaMeT, HE3aBUCUMOTr0 HacienoBaHus I'. MeHnzaens, roOMOJIOTHYECKUX PSAOB B
HacneacTBeHHOM u3meHunBocty H. 1. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOAAMU HAYYHOTO TO3HAHMSA, HCIIOJIB3YeMbIX B OHOJOTHYECKUX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OMMCaHUE, U3MEpEHHE, HAaOII01eHUE, SKCIICPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT M 3YKapHOT,
OJTHOKJICTOYHBIX M MHOI'OKJIETOYHBIX OpraHU3MOB, B TOM 4Hcie OakTepui, rpu0OoB, pacTeHuil,
KUBOTHBIX U 4YEJIOBEKa, CTPOEHMSI OPraHOB M CHUCTEM OPIraHOB pPACTEHUMH, >KMBOTHBIX, 4YEJIOBEKa,
IIPOLIECCOB KHU3HEIEATEIbHOCTH, NPOTEKAOIMX B OPraHM3Max pPAaCTeHUH, XKMBOTHBIX M 4YeJIOBEKa,
OMOJIOTHYECKUX TPOIIECCOB: OOMEHa BemecTB (MeTaboyM3M), TpPEBpalleHHUsl >HEPTHH, OpOKEHHUS,
aBTOTPO(HOr0 M TreTepoTpOoHOro THUIIOB NMUTaHMs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHes3a, SMOpPHOTreHe3a, MOCTIMOPHUOHAIBHOTO Ppa3BUTHUS, PA3MHOKEHUS, WHIUBUAYAIHLHOTO
pa3BUTH OpraHu3Ma (OHTOI€He3a), B3aUMO/IEHCTBHSI T€HOB, FeTepo3Kca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE yCTAaHABIIMBATh B3aUMOCBS3H MEXKIY OPTaHOMIAMH KJIETKU U UX (PYHKIUSAMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHEeH M MX (YHKUHAMH, MEXAY OpraHaMM M CHUCTEMaMH OpPraHOB Y DPaCTEHHI,
KUBOTHBIX W YEJOBEKa W WX (YHKUIUSMH, MEXKIY CHCTEMaMH OPraHOB M WX (QYHKUIUSIMH, MEXKIY
sTanamMy oOMEHa BEIECTB, 3TAallaMM KJIETOYHOIO LUKJIA M >KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TalaMu
SMOPHOHAILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM H (DaKTOpaMH Cpeibl OOUTAHHUS;

YMEHUE BBISBIATh OTIMUUTENbHbIEC IPU3HAKH J)KUBBIX CUCTEM, B TOM YHCJIE PACTCHUMH, KUBOTHBIX
U 4EJIOBEKa;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHUIO U
CHUMBOJIMKY JIJIS I0Ka3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJjaud, BBIABJIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OHOJOTMYECKMMH TPOLIECCAaMU U SIBICHUSMH, JeNlaTh BBIBOJBI M IIPOTHO3bI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINIOJHATH J1a0OpaTOpPHBIE U MpPaKTUYECKUEe paboThl, COOMIOAATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U JIaOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBHTATh THUIIOTE3bI, TIPOBEPATh WX AKCIEPUMEHTAIBHBIMHA CPEICTBAMH, (POPMYIHUPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

YMEHHE Yy4acTBOBATh B YUYEOHO-MCCIIEI0BATEIBCKON paboTe MO OMOJIOTHH, YKOJIOTHH U MEIHUITMHE,
NpoBOJMMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOLIECTB, M IMYOJUYHO TMPEICTAaBIATh IOJIY4YEHHBIE
pe3yNbTaThl HA YYEHNYECKUX KOH(PEPEHIINAX;

YMEHHUE OLIEHUBATh 3TUYECKHE ACIMEKThl COBPEMEHHBIX HCCIIEOBAaHHHM B 001acTH OMOJIIOTMU U
MEAUIHMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHME, HANpPaBIEHHOE W3MEHEHHE T'€HOMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAaHHBIM BbHIOOp Oyayuiel mnpodeccnoHaNTbHON JEATENbHOCTH B
obnacT OHOJOrMH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPUHAPHUU, CEIBCKOIO XO3AHCTBA, MHILEBOU
MIPOMBIIIJIEHHOCTH, YIUIyOJATh IO3HABAaTENbHBI HHTEPEC, HANpPABJICHHBII HAa OCO3HAHHBIM BBIOOP
COOTBETCTBYIOILIEH mpodeccu U NPOJOHKEHHE OHOJIIOTHYECKOTO OO0pa3oBaHMs B OpraHU3aIMIX
cpenHero mpohecCuOHaIBLHOTO M BBICIIIETO 00Pa30BaHUs.

[IpenmerHble pe3ynbTaThl OCBOeHHs yueOHoro mnpeamera «buomorusi» B I1 knacce NOMKHBI
OTpaXkaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OWUOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOopMHPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYyYHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOABI U
pELICHHH SKOJIOTUYECKUX TMPOOJIEM YeJIOBEYECTBA, a TAKXKE B PELICHUH BOMPOCOB PAIMOHAIBHOTO
MIPUPOJIONOIB30BaHuUs, U B (POPMUPOBAHUHU LIEHHOCTHOI'O OTHOILIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY,
0 BKJIa/I€ POCCUHCKUX U 3apYyOEXKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJ€Th CHUCTEeMONH OWOJIOrMYECKHUX 3HAHWM, KOTOpas BKIIOYAET OMNpelIeieHUs U
MOHMMaHHE CYIIHOCTH OCHOBOIIOJIATAIOIINX OMOJIOIMYECKHX TEPMUHOB M MOHATHH (BU, SKOCHCTEMA,
ouocdepa), Ouonornueckue Teopuu (dBoJonMoHHas Teopus Y. JlapBuHA, CHUHTETHYECKas TEOpHs
sBosironnn), yueHus (A. H. CeBeprioBa — 0 myTsx M HampasiieHusX 3Bontonuu, B.M. Bepnanckoro — o
6uocdepe), 3akoHbl (reHeTHueckoro pasHoBecus /x. Xapau u B. BaitnOepra, 3apo/ipiieBoro cxoacTaa
K. M. bopa), npaBuna (Munumyma FO. JIuOuxa, 5KOJIOTHYECKOW NHpPAMUABl SHEPTHUH), THIIOTE3HI
(rumotesa «mupa PHK» V. I'mnGepra);

YMEHHE BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOT'O [TO3HAHUS, UCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX
UCCJIEIOBAHMAX KUBBIX OOBEKTOB M HSKOCHUCTEM (OIMCaHUE, U3MEpEHHE, HAOI0IeHUE, IKCIIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIIETATh CYIIECTBEHHbIC NMPU3HAKHU: BUIOB, OMOTEOLIEHO30B, SKOCUCTEM U Ouochepsl,
CTaOMIIM3UPYIOMIETO, JBIDKYIIETO M Pa3pbhIBAIOIIEIO E€CTECTBEHHOTO OTOOpa, ajuIONaTpHUYecKoro M
CUMIATPUYECKOT0 BUI000pa30BaHuUs, BIMSHUS JIBUKYIIUX CHJI IBOJIOLMU Ha TeHO(OH MOMYIISINH,
IPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpeie OOWTaHus, YepeloBaHUS HANpPABIECHUN 3BOJIOLUH,
KpYroBOpOTa BEILIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJy IPOLECCAMM 3BOJIIOLUH, IBHKYLUIUMH CHIIAMU
aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3IMYHbIX IKOCHCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISATH OTIUYUTENIbHBIC MPHU3HAKH JKUBBIX CHUCTEM, IMPHCIIOCOOJICHHOCTh BHJIOB K
cpene oOuTaHusl, a0MOTUYECKHMX U OMOTUYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3€H OpPraHU3MOB
B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHUI B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME AapPryMEHThI, OHOJOTHYECKYI0 TEPMHUHOJIOTHUIO H
CUMBOJIMKY JJIsl JOKA3aTeNbCTBA POJICTBA OPraHM3MOB PAa3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBS3U
OpraHM3MOB U Cpeapl OOWTaHUs, EIWHCTBA UEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHHUS
MHOroo0pa3usi BUAOB U IKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUS IPUPO/IbI U YEIOBEUYECTBA,

YMEHHUE peliaTh OMOJIOTMYEeCKHE 3aJaud, BBIABISATH NPUUMHHO-CIIECACTBEHHBIE CBSI3U MEXITY
UCCIIETyeMbIMU OHOJOTMYECKMMH TPOLIECCAaMU U SIBICHUSMH, JeNlaTh BBIBOJBI M IPOTHO3bI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE U MPAKTUYECKUE paboThl, COOMI0aTh MpaBuia Mpu padoTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TPOBEPATh WX IKCIIEPUMEHTAIBHBIMU CPECTBAMH, (POpMyIHpys
1eJIb UCCIIEIOBaHMS, aHATIM3UPOBATh MOJYyUEHHbIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

yYMEHHE y4acTBOBATh B YUYEOHO-MCCIIEAOBATEIBCKON paboTe MO OMOIOTHH, YKOJIOTHH U MEIHUITMHE,
OpoBOJMMON Ha 0a3ze MIKOJBHBIX HAy4YHBIX OOIIECTB, M IMYOJMYHO TMPEICTAaBIATh IOJIY4YEHHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(PEPEHIINAX;

YMEHHUE OLICHMBATh TUIOTE3bl U TEOPUHU O NMPOUCXOKICHUM KM3HM, YEIOBEKAa M YEJIOBEYECKHUX
pac, o IpuYHMHAaX, MOCIEICTBUAX U CIIOCO0aX Mpel0TBPaLeHHs II100aIbHBIX H3MEHEHUH B 6uocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccHoHaIbHON JesTeIbHOCTH B
o0nacth OWOJIOTHUH, SKOJIOTUH, MPHUPOJONOIB30BAaHUS, MEAMIMHBI, OHOTEXHOJIOTHH, ICUXOJIOTHH,
BETEpUHAPUH, CEJIbCKOTO XO3AHCTBAa, MHUIIEBON NPOMBINUIEHHOCTH, YTIyOJIATh MO3HABATENbHBINA
WHTEpEC, HANpaBJICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Npodeccnr W TMPOIOJDKEHUE
OMoJIOTMYEeCKOro 00pa3oBaHMsl B OpPraHU3ALUAX CpPEeIHEro MNPO(PECCHOHATBHOTO U BBICIIETO
oOpazoBaHws.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Jlj;-)n HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Beero Kourpoasubie Ilpakruueckue (uupposbie)
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 buonorus xak Hayka
2 JXKuBble cucTeMbl M UX U3y4EHUE
3 buonorus knetku 0.5
4 XUMHYeCKash OpraHu3alusl KICTKH 10
5) Crpoenne U QyHKIIUH KICTKH 8
6 OOMeH BelecTB U MpEeBpallleHue YHEPTUH B KIIETKE 9
7 HacnencrBennast undopmanus u peannsanus e€ B KJIeTKe 9 0.5
8 JKU3HEHHBIN UK KIETKU 6 1
9 CrpoeHne U GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTrka — HayKa 0 HaCJIEICTBEHHOCTH M M3MEHYHBOCTH ) 05
OpPTaHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTnka yenoBexa 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 buorexHonorus u cuHTeTUYECKAsk OHOIOTHS 4
17 PesepBHoe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KosmuecTBo yacos DIeKTPOHHBIE
Jlj;-)n HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Beero Konrpoabusie  IIpakruueckue (uupposbie)
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypchl
1 3aporIeHue U Pa3BUTHE IBOJTOIMOHHBIX MTPEICTABICHUN 4
B Ononoruu
2 MUKpO3BOIIONHUS U €€ Pe3yJIbTaThI 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMIie 15 1.5
5) [IpoucxoxaeHue yenoBeka — aHTPOIIOTeHE3 10 1
6 DKOJIOTUSl — HayKa O B3aUMOOTHOIIEHUSIX E)praHvaOB u 3 05
HA/IOPTraHU3MEHHBIX CHCTEM C OKpYIKaIoIIeH cpeIoi
OpranusMmel U cpea OOUTaHUs 9 15
DKOJIOTHS BUJOB U MOMYJISIIUI 9 0.5
9 DKoJ0rus COO0IIECTB. DKOJIOTUYECKUE CHCTEMBbI 12 0.5
10 buocdepa — rimobanbHast skocucTema 6
11 UYenmoBek U OKpyKaroIas cpeja 6
12 PesepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

buosorus kak KOMIIJICKCHAsI HayKa U KaK 4aCTb
COBPEMCHHOT'O O6H.[CCTB8.

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA 1

YPOBHeBaﬂ OpraHu3anus KUBbIX CUCTCM

Hcropus oTkpeiThA U N3ydeHUs KieTku. Knetounas
Teopus

MeToap! MOJIEKYISIPHON M KJIIETOYHOH OMOJIOTHH.
[IpakTuueckas pabora «M3y4eHne MeTOI0B

KJIETOYHOW Onosyoruu (xpomarorpadus, 1
anekTpodopes, muddepeHnraibHoe

ueHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUHN COCTaAB KIIETKU 1

MI/IHepaJ'ILHHe BCIICCTBA KJICTKH, UX
Ouosoruueckas pOJib

Opranudeckue BemecTBa KICTKH — OCJIKH.
JlaGopaTtopHnast pabora «O0HapykeHHe OEIKOB C 1
MOMOIIbI0 KAYECTBEHHBIX PEAKITUII»

0.5

10

CgoiicTBa, kinaccuukaius u GyHKIIHHA OSITKOB

Opl" AHUYCCKHUEC BCIICCTBA KIICTKHU — YIJICBOAbI

11
12

Opl"aHI/I'-IeCKI/Ie BCIICCTBA KJICTKU — JINIIUbI

N R R

Hyxneunossie kucnotsl. JJHK n PHK.

0.5




JlaboparopHas pabota «lccrnenoBanme
HYKJICHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHHU3MOBY

Crpoenne u pynkuuu ATO. [pyrue

13 Hykneosuarpugpocdarsr (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTopl CTPYKTYPHOM OHOIOTHI

16 Tunel knetok. [Ipokapuorndeckas kierka

17 Crpoenue sykaproTrueckoi kinetku. [Ipakruyeckas 05
pabota «/3ydyeHue cBOICTB KJIETOYHON MeMOpaHbI» '

18 [ToBepxHOCTHBIN amnmapar KJIeTKA
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [TpakTiueckas pabota «/3yueHue IBUKECHUS 0.5
IIUTOILIA3MbI B PACTUTEIBHBIX KIIETKAX)»

[ToyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MUTOXOHAPHH, TIaCTH L. JTabopaTopHas paboTta 05
«HccnenoBanue miuazmMoin3a 1 Jemia3mMosn3a B '
pPACTUTENBHBIX KIETKAX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH

22 Crpoenuie U GyHKIUH s7pa
CpaBHMTENbHAS XapaKTEPUCTUKA KIETOK DYKApHUOT.

23 JlaGopatopHas pabota «3yueHne CTpoeHus KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIIHS ¥ TUCCUMHIIISIIINSI — J[BE CTOPOHBI

24 MeTtabonu3ma. Turbel oOMeHa BEIECTB.

JlaGopatopHas pabota «/3yueHne KaTaIuTHIEeCKOM
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHJIa3bl WU




KaTaJasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKlHil KIIETOYHOTO
metabonu3ma. JlaboparopHas pabora «/3yuenue

25 (epMEeHTaTUBHOTO PACIHICIUICHUS TIEPOKCHIA 05
BOJIOPO/IA B PACTUTENIBHBIX M YKUBOTHBIX KJIETKAX)

26 benku-akTHBaTOPHI U OCIKHU-UHTHOUTOPBI

27 ABTOTpO(DHBIN THIT 00MEHA BEIIECTB

28 ®DoTocuHTE3

29 Xemocwunres. Jlaboparopras pabota «CpaBHEeHHE 05
MPOIEeccCOB (POTOCHHTE3a U XEMOCUHTE3a '
AHa’poOHbBIC OPraHU3Mbl. Buibl OposkeHusl.

30 Jlaboparopras pabota «CpaBHEHHUE MPOIIECCOB
OpOXKEHUS U JBIXaHUSD)

31 AspoOHBIE OpraHU3MBbL. JTaIbl SHEPTETHIECKOTO
oOMeHa

39 OHeprusi MeMOPaHHOT'O TPAJUEHTA IIPOTOHOB.
Cunte3 AT®: pabota npotoHHOI AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro CMHTE3a

34 Tpanckpunuus — matpuussii cuaTe3 PHK

35 TpaHcHsIHUs U €€ dTarbl

36 KonupoBanue amuHokucnot. Poss pubocom B
O6uocuHTe3e OenKa

37 Opraau3anys TeHOMa y IPOKapHUOT U SYKapUOT

38 MonexymnsipHbIe MEXaHU3MBI IKCTIPECCHU TEHOB Y
JYKapuoT

39 Bupycsl — BHeks1eTOUHBbIE (POPMBI )KU3HU U 0.5

oOnuratHble napazutsl. [IpakTudeckas pabota




«Co3zanue MoJIelid BUPycCa

BI/Ip}/'CHBIC 3a0071eBaHus YECJIOBCKa, ) KUBOTHBIX,

40 .
pacTeHwmiA

41 HanoTrexHo0rnu B OMOJIOTUH U MEIUIIUHE

42 JKU3HEHHBIN 1K KIETKU

43 Martpuunsiii cuate3 JJHK

44 Xpomocomsl. JTaboparopHas pabora «3ydeHue 05
XPOMOCOM Ha FTOTOBBIX MUKPOIIpEIapaTax»

45 JleneHue KICTKHM — MHTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.

46 JlaGopaTopHnas pabora «HabmrogeHue Mmuto3a B 05
KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX '
MUKpOIIpenaparax)»

47 Peryssinus »KM3HEHHOIO IUKIIA KJIETOK

48 OpranusM Kak €IMHOE 11eJ10€

49 Txanu pacrenuii. JlJabopatopnas pabora «3yueHue 05
TKaHeW pacTeHU»

50 TkaHU )KHBOTHBIX M UenoBeka. JlabopaTopHas 05
pabota «/3ydeHre TKaHeH KUBOTHBIX) '

51 Opransl. Cucremsl opranos. Jlaboparopnas pabota 05
«M3yueHue opraHoB IIBETKOBOTO PACTCHHSI» '

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHne OpraHu3MoB

54 IIntanne opraHu3smMoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTeIbHAS CHCTEMA YeIOBeKa

56 JIpIxaHue opraHu3MoB




57

HBIX&HI/IG IIO3BOHOYHBIX XXUBOTHBIX M YCJIOBCKA

58 TpaHcHOpT BENIECTB y OPTaHU3MOB
59 KpoBeHocHas crcrema mo3BOHOYHBIX )KUBOTHBIX U 1
YyelioBeKa
60 Brigenenue y opranu3mMon 1
61 3ammura y OpraHu3MoB 1
62 NMMmyHHast cucrema yenoBeka 1
63 PazapaxkxuMoCTh U perynsiius y OpraHu3MoB 1
64 I'ymopanbpHast perynsus 1 SHIOKPUHHAs CUCTeMa 1
KUBOTHBIX U 4€JIOBEKa
65 ®DopMbl pa3MHOKEHHUS OPTaHU3MOB 1
66 [TonmoBoe pazMHOXKEHHE
67 Meiios 1
["amerorenes. OOpazoBaHue U Pa3BUTHE MOJIOBBIX
68 kJieTok. JJaboparopnas pabora «3yuenue 1 05
CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
69 WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
20 3aksaika OpraHoOB M TKaHEH U3 3apOJIBIIIEBBIX 1
JIMCTKOB
Poct u pazButue xxuBoTHbIX. JlabopaTopHas pabora
71 «BpIsiBIEHNE TPU3HAKOB CXOACTBA 3apO/IbIIIEH 1 0.5
MTO3BOHOYHBIX JKHBOTHBIX)
PasmHuoxenue u passutue pacrenuii. JlJabopatopnas
72 pabota «CTpoeHne OpraHoB pa3MHOKEHHSI BBICILIUX 1 0.5

pacTeHun»




I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA 'CHCTUKU KaK

73 1
HAyKH
OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.

74 JlaboparopHnas padota «JIpo3oduia kak 00bEKT 1 0.5
TEHETUYECKUX HCCIIET0BAaHUIN»
3aKOHOMEPHOCTH HACJIeI0BAaHUS IPU3HAKOB.

75 Monorubpunnoe ckpeuuBanue. [Ipakruueckas 1 05
pabora "U3ydeHne pe3ynIbTaToOB MOHOTUOPUTHOTO '
CKpeLIMBaHus y Apo30duinr"

76 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO 1
CKpEIIMBAaHUSA

77 AHanusupyroliee ckpeuiuBanue. Hernomnnoe 1
JOMHHHUPOBAHHE
Jurubpunnoe ckpenmBanue. [Ipaktudeckas padbora

78 «M3yueHue pe3ynbTaToB JUTHOPUIHOTO 1 0.5
CKpEUIUBaHUS Y APO30(PHIIBI»

79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEeLBaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasi TEOpHS HACIECTBEHHOCTH 1

82 I'eneTuka nona 1

83 I'enoTHI Kak 1eNIOCTHAS CUCTEMA 1

84 I'eneTndeckuii KOHTPOJIb Pa3BUTHS PACTCHUI, 1
KUBOTHBIX U YeJIOBEKa

85 N3MeHYMBOCTh NPHU3HAKOB. BHUIbI N3MEHUNBOCTH

86 MoudukaoHHas U3MEHYUBOCTh 1

87 BapuanvoHHbIN psig 1 BaApHALIMOHHAS KPUBAs. 1 05

JlabopaTtopHnas pabota «HcciaenoBanue




3aKOHOMEPHOCTEN MOJU(PHUKAITMOHHON
n3MeHuuBocTU. [locTpoeHre BapralluOHHOTO psiaa U
BapHUAIMOHHON KPUBO»

['eHoTHnnuyeckas N3MEeHINBOCTE. KoMOMHATHBHAA

88
U3MEHYMBOCTh
MyranuonHast U3MeHUUBOCTb. [IpakTudeckas
89 pabora «MyTtanuu y Apo30(uiibl (Ha TOTOBBIX 0.5
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIIOHHOTO MpoIiecca.
DONUreHeTHKa v SITUTeHOMUKA
01 I'enernka yenoseka. [IpakTuueckas pabora 05
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI» '
92 MeToapl MEAUIIMHCKON T€HETUKHI
3Ha4YeHrEe METUIIMHCKON T€HETUKH B
93 MPEIOTBPALICHUH U JICUEHUU TeHETUYECKHIX
3a00JeBaHNi YeI0BeKa
OcHoBHble NIOHATHSA cenekiuu. JlaboparopHas
94 pabora «M3ydyeHne copToB KyJIbTYpHBIX PACTEHUN U 0.5
MIOPO/T IOMAITHUX KAUBOTHBIX)
95 Mertompl ceneKMoHHOM padoThl. JlabopaTopHas 05
pabora «/3yueHne MeToI0B CENEKIINN PACTCHUID) '
96 JloCTHKEHUSI CeNeKIIMN PAaCTEeHUN U )KUBOTHBIX.
[Tpaktuyeckas pabora «IIpuBuBKa pacreHuil»
97 CoxpaHeHue, n3yueHHe 1 NCIIOJIb30BaHHE
TeHETHYECKUX PECYPCOB
BuoTexHonorus Kak Hayka u OTpacib
98 npou3BojicTBa. [IpakTndeckas padora «M3ydeHue 0.5

00BEKTOB OMOTEXHOJIOTHN)




99

OcHOBHBIC HAMPABICHUS CHHTETUICCKOM OMOJIOTHI

100 XpOMOCOMHasI ¥ T€HHAsE MH)KCHEPHS
101 MeaunuHcKe OMOTEXHOJIOTHI 1
102 Pe3epBHbIi ypoK. HOBT(jpeHI/Ie, 00o0meHwme, 1
cucTeMaTtu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
°
Jlj;n Tema ypoka Beero Koutpoasubie IIpakTuyeckue fI[:;‘?eHI/Iﬂ :gl?;l;zil;fenbnme
padoThI padoThI pecypeE!
OpomonnonHas teopus Y. Jlapsuna
JIBrKymue Cuibl 3BOIONMH BUAOB 10 Y. /lapBuny 1
3 BopnOa 3a cymiecTBoBaHMEe, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOIIOLIMHU 1
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Honynsauus — sneMeHTapHas €IMHULIA SBOIIOLUN 1
3akoH reHeTrudeckoro papHoBecus Jx. Xapau, B.
7 Baitn6epra. Jlaboparopnas padota «BwisiBieHHE 1 0.5
M3MEHYUBOCTH y 0COO€H OJTHOTO BHIa»
DnemeHTapHbIE (HaKTOPHI IBOIIOLIUN 1
9 OS¢ ekt ocnoBarens. IhdekT OyTbUIOUHOTO




TOpJIbIILIKA

Murpauuu. M3o0aumuu nomyssimii:

10
reorpaduyeckas, OnoIornIecKas

1 EcrecTBeHHbIl 0TOOP — HampaBisironui hakTop
HBOJIIOLIMU

12 [TosoBoit oTOOP
[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTar

13 MUKpo3BoJtonuu. Jlaboparopuas pabota 05
«M3yduenue apoMop(h030B U UANOATANTALUHN Y '
pPacTEHUN U KUBOTHBIX»
[Ipumeps! npucnocodIeHU Y OpraHu3MOoB:
Mopdonoruueckue, GU3NOIOTHYECKUE,

14 OMOXHMMHYECKHE, IToBeieHYeckue. JlabopaTopHas 0.5
pabota «IIpucmocobaeHus] OPraHu3MOB U MX
OTHOCHUTEIIbHAS 1IeTIECO00Pa3ZHOCTD)
Bun, ero xpurepuu u ctpykrypa. JlaboparopHas

15 pabota «CpaBHEHHE BUAOB IO MOPPOIOTHYECKOMY 0.5
KPUTEPHIO»

16 CrpykTypa B

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOITIOIUN

18 CBs13b MUKPO3BOJIIOLUH U MUJEMHOJIOTUU

19 MakposBosntonus. [TaneonTonornyeckue MeTo bl
M3YUYEHUS SBOJTIOIINN

20 buoreorpaduyeckre MeTOAbI U3y4EHHUS IBOIOLIH

21 OMOpPHOIOTHYECKHUEe U CPAaBHUTEIBHO-
MOP(OJIOTHYECKUE METO Bl N3YUEHHS SBOITIOLINT

29 MornekysipHO-TeHeTHYeCKHe, ONOXMMHUYECKHE U

MAaTEMAaTUYCCKHUE METOJAbI U3YUCHUA DBOJIOIUA




23

OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

A,[[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TEMIIOB

24
HBOJIIOIIH
o5 Hay4Hble TUTIOTE3bI TPOUCXOXKACHUS )KU3HU Ha
3emiie
26 JloHay4dHBIC IPEACTABICHUS O 3aPOKICHUH KU3HU
27 OCHOBHBIE 3TaIbl HEOPTaHUYECKOU IBOIOIIH
28 ['unoTe3sl 3apOKACHNUS )KU3HU
Hctopus 3emiu U METO/IbI €€ H3yUYCHUSI.
29 JlaboparopHas padota «3ydenue u onucanue 0.5
HCKOTIAEMBIX OCTATKOB JIPEBHUX OPTaHHU3MOBY»
30 HadanbHbIe 3Tarbl OpraHMYeCKON IBOJTFOIIH
31 DBOIIOLUS YKAPUOT
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHLHOTO MHpA.
32 [IpakTuueckas pabora «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS PaCTEHUI pPa3HBIX OTAEIOB»
33 OCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOTO MUpa
DBouoNMs )KUBOTHBIX. [IpakTHueckas padoTa
34 «M3ydenne 0cOOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 0.5
KUBOTHBIX)
35 Pa3Butue xu3Hu Ha 3eMiie IO paM U Mepruoiam
36 MaccoBbie BBIMUPAHUST — SKOJIOTUIECKHE KPH3UCHI
MIPOIIIIIOTO
37 CoBpeMEeHHBIN YKOJIOTUYECKNN KPU3HUC, €ETO
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OPraHMYecKOro MpoILIoro
39 OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI OPTaHU3MOB




40

AHTpPOIIONOrUsl — HayKa O 4eJIOBEKE

PaszButne Hpe,Z[CTaBJ'IeHI/Iﬁ O IIPOUCXOXKACHUN

41
YeJI0BeKa
MecTo yenoBeka B CUCTEME OpPraHU4eCKOro MUpA.

42 JlaGopaTtopHas pabota «M3yueHue ocooeHHOCTEH 05
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoIIeHNE OMOTOTHYECKUX W COITHATBHBIX
(akTOpPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaIUU AaHTPOIIOT€HE3a

46 [TaneoreHeTrka U MajgeoOreHOMHUKA

47 DBOJIOIHUS COBPEMEHHOTO YEJIOBEKa

48 Yenoseueckue pachl. [Ipakruueckas pabora 05
«M3yueHune 3K0NIOrnYeCKuX aJanTalnuii 4eTOBEKa» '

49 MeXIUCIUTIITMHAPHBIE METOIBI AHTPOIOJIOTUN

50 3apokeHUE U pa3BUTHE IKOJIOTUN
Mertoas! skomnoruu. JlaboparopHast padbota

ol «3yueHne MeTo10B HKOJIOTMUECKUX 0.5
HCCIIE0BAHUIN

52 3HaueHue YKOIOTUYECKUX 3HAHUMN I YellOBeKa

53 Okonorndeckue GaKTopsl
AbGuotnueckue GpakTopbl. CBET KaK IKOJIOTHUECKUN

54 (dakTop. JTaboparopHas pabota «BrisiBieHne 0.5
MIPUCIIOCOOICHUI OPTaHU3MOB K BIIHSTHHUIO CBETA»

55 AbGuotuueckue paktopsl. Temneparypa Kak 0.5

sKosioruueckuit gpaxtop. Jlaboparopuas padota




«BpIsBIIEHNE IPUCTIOCOOICHHUI OPTraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD)

Abunornueckue GpakTopsl. BiaxxHocTs Kak
skosioruueckuii pakrop. Jlaboparopuas pabora

56 . 1 0.5
«AHaTOMHYECKHE OCOOCHHOCTH PacTEHUH U3
Pa3HBIX MECT OOUTAHHMS
57 Cpensl 0OuTaHUSI OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennrie GopMbI OpraHN3MOB 1
60 buotnueckue GpakTopsl 1
61 3Hauenre OMOTUYECKUX B3aUMOIEUCTBUAIN IS 1
CYIIECTBOBAHHS OPTaHU3MOB B CpeJie OOMTaHUS
62 DKOJIOTMYECKUE XAPAKTEPUCTUKH HOIMYIISILIUN 1
63 OCHOBHBIE TIOKA3aTeNN NOMYJISAINH: YACICHHOCTbD, 1
IUIOTHOCTbB, BO3PACTHAS U TI0JI0Basi CTPYKTypa
64 OcCHOBHbBIE TIOKA3aTeNIN NOMYJISILUH: POXKIAEMOCTb, 1
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHX
65 DKoJoru4ecKasi CTpyKTypa Mmonysiuu
66 JlnHaMuKa TONYIISIIAN U €€ PeryIsnus 1
67 KpuBsie pocta yricnenHocTy nomyssitiuu. Kpusbie 1
BBDKHUBaHUS
Dxonornyeckast Huia Buaa. Jlaboparopnas padora
68 «[IpucrocobneHns ceMsiH pacTeHUH K 1 0.5
pacceneHnIo»
69 Bun kak cucrema nmomyssiuit 1
70 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIAN 1

KHNBOTHBIX




71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B
IKOCHCTEME

74 OcCHOBHBIE TOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK.
DKOCHCTEMBI MOPEIl U OKEAaHOB

78 [TpupoaHbIe 5KOCHCTEMBI. DKOCHCTEMBI TYH/IP,
JIECOB, CTEMEeH, MyCThIHb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuueckas pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '

81 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aMMO/ICVCTBUI OPraHU3MOB B 3KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPS3HEHUN Pa3HbIX

82 TUTIOB Ha CYOOPTaHU3MEHHOM, OpPTaHU3MEHHOM,
TIOTTYJISITUOHHOM M 9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHas 060104ka 3eMiIu

84 VYuenue B. . Bepuajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBaHMs OHochepbl

86 KpyroBopoTsI BenecTB 1 OMOT€OXMMHUYECKHE
TTAKJITBI

87 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIITH

88 YcroitunBocTh 6uOCheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI




90 BosneiicTBue uenoBeka Ha 6uochepy 1

01 AHTponorveHHoe BO3/ICHCTBUE HA PACTUTEIbHBIN U 1
KUBOTHBIN MUP

92 Oxpana nmpupo bl 1

93 OCHOBHBIE TIPUHITUIIBI YCTOWYHBOTO Pa3BUTHS 1
YeII0OBEYECTBA U TIPUPO/IBI

94 ParnmonanbeHOE MPUPOIONIOB30BAaHUE U COXPAHEHUE 1
OHMOJIOrMYeCKOro pasHoobpasus 3emiu

95 O6006meHne o Teme «MUKPOIBOIIOIUS U €€ 1
pe3yabTaThI»

96 O6006menne o Teme «MaKpOIBOIIOIUS U € 1
PE3YIIbTAThI»

97 O6061menue o teme «IIpoucxoxaeHue u pa3BUTHE 1
KU3HU Ha 3emiie»

98 O6006menue o Teme «IIporucxoxkacHne YeIoBeKa — 1
aHTPOTIOTEHE3

99 O060061eHne 10 TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O6o006menne o Teme «OpraHu3mMsl U cpenia 1
OoOUTaHUS»

101 O06001eHne o TemMe «IKOJIOTHS BUIOB U 1
TIOTYJISIIIHI

102 O6006menue o teme «buocdepa — rmodanbHas 1
IKOCHUCTEMAY»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5
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