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[Iporpamma mo yueOHOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboraHa Ha ocHoBe DenepanpHOro 3aKoHA OT
29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit ®Dexneparun», OPI'OC COO,
Konuenuuu mnpenogaBaHusi yd4eOHOro mnpeamera «bHONOTHs» U OCHOBHBIX MOJOXEHUN
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyeonslii npeamer «buonorus» yriyos€HHoro ypoBHs u3ydeHus (10—11 xmaccsr)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CoriacHo mnonoxkenusm @OI'OC COO mnpodunbHbie y4eOHbIE MPEIMETHI,
u3y4yaemble Ha yriayOJE€HHOM YpPOBHE, SIBISIOTCA criocoOoM auddepeHuanum oOy4eHus: Ha
YpOBHE CpeIHEro 00IIero 0Opa3oBaHusl U MPU3BAHBI 00ECIICYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOITUM, CpPEAHUM OOIIMM, CpPEIHUM TPO(PECCHOHATBEHBIM W  BBICIIAM
oOpa3zoBanneM. B To ke Bpemsi KaxAbli M3 ITHUX Y4YEOHBIX NPEIMETOB JOHKEH OBIThH
OpPUEHTHUPOBAaH Ha NPHUOPUTETHOE peIlIeHnEe O00pa30BaTENbHbIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 3a]]a4, CBSI3aHHBIX C MPOPOPUECHTALUENH 00YUAIOIIUXCS U CTUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHUS, CBA3AHHOIO ¢ OMOJIOTHEH, MEAUIIMHOM,
AKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHE O LETU U
3a/layax U3y4deHus yueOHoro npenmera «buosnorus» Ha yriayOiaEéHHOM YpOBHE, ONpENCIseT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHME, €ro CTPYKTYpUpPOBaHUE IIO
pazzenam M TemaMm, pacHpeleleHue M0 KiaccaMm, PEKOMEHAYET IOCIEeI0BATEIbHOCTh
M3Yy4YeHUs Y4eOHOro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKK Y4eOHOTro Ipoliecca, BO3pacTHBIX OcoOeHHOocTel oOyuwatonuxcsa. B mporpamme mno
OMOJIOTUM pPEaM30BaH MPUHIUIT MPEEMCTBEHHOCTU C HM3yYE€HHEM OHMOJIOTUM Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojgarogaps 4emy IpOCMATPUBAETCS HANPABIEHHOCTh Ha
MOCJIEIyIONIee pa3BUTHE OHMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (POPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOTO MBIIIJIEHUS, MPEICTABICHUN O
3I0pOBOM 00pa3e >KM3HM, Ha BOCIHTAHHWE OEpPEeHKHOrO0 OTHOUICHHS K OKpyKarolien
NpUpoAHON cpene. B mporpamMme mo OMOJIOTMM TaKkXe MOKa3aHbl BO3MOKHOCTH y4€OHOTrO
npeamera «buosorus» B peanuzanuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM pe3ybTaraM oO0ydeHus U B (POPMUPOBAHUU
OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEJIBbHON MAESATENLHOCTH OOYYaroIIMXCS IO OCBOEHUIO
coJiepKaHusl OMOJIOrMUecKOro oOpa3oBaHMs Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl.

VYyeoOnblii npeamer «bruonorus» Ha ypoBHE CpeHEro oO1ero oopa3oBaHus 3aBepuIacT
Oouonornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YIIIyOJIeHHE
3HAHWN 00YyJarouuxcsi 0 )KUBOW MPUPOJIC, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTHM W OHOJIOTHH  PA3BHTHS, TEHETUKH, CEJICKIMH, OHOTEXHOJIOTHH,
ABOJIFOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM ypOBHE OpUEHTHPOBAHO
Ha MOJITOTOBKY 00YYalOIIUXCs K MOCIEAYIOIIEMY OJYYSHUI0 OMOJIOTUYECKOro 00pa30oBaHus
B By3aX M OpraHm3alusx cpeaHero mnpodeccuoHambHOro obpasoBaHus. OCHOBY €ro
CoJIepKaHUsl COCTABISIET CHCTEMa OMOJIOTUYECKMX 3HAHUM, TMOIMYYEHHBIX MPU H3yUYCHUH
O0Oy4aronIMMHUCS COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3eloB OHOJIOTMM Ha YpPOBHE



OCHOBHOTO o0miero oopazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOTy4yaroT pa3Butue. Tak,
pacIIMpeHbl W YTiayOJieHbl OWOJIOTMYECKHE 3HAHWUSA O PACTEHUSX, KXUBOTHBIX, TpHOaX,
OakTepusiX, OpPraHU3ME€ 4YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKWU3HH, JIOMOJHUTEIHHO
BKJIFOUEHbl OMOJIOTUYECKUE CBEACHHS MPUKIATHOTO U MOUCKOBOTO XapaKTepa, KOTOPbIE
MOKHO HCITOJIh30BaTh KaK OPUEHTHUPHI IS MOCIEAYIomero Bpioopa mpodeccun. Bozmoxxaa
TakkKe HWHTErpanus OWOJOTHYECKUX 3HAHWUH C  COOTBETCTBYIOIIUMHU  3HAHUSMH,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydeOHOMYy mnpenmety "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIA U SBOJIOIUOHHBIA MOAXObI K U3y4eHHUIO Onosioruu. CoriacHO UM, U3Y4aroTcs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC [JII JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHM3alliM, SBOJIOIMHA OPraHUYECKOro MHpa Ha 3emjie, COXpaHEHHUs OHMOIOTHYEeCKOTO
pazHooOpasus miuaHeThl. Tak, B 10 kiacce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOUHOM
Ouon0oruY, SMOPUOJIOTUM U OMOJIOTUM PAa3BUTHS, T€HETUKU U CEJEKIMH, OMOTEXHOJIOTUU U
CUHTETUYECKON OWONIOTHH, aKTyaIM3UpPYIOTCS 3HAHHA OOYyYarommMxcs 10 OOTaHUKE,
300JI0TUM, aHATOMHH, (Puiznosoruu ueinoBeka. B 11 kiacce u3ydaroTcsi 3BOJIIOIMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYyebnniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJICW, TMPHUHIIMIIOB M TpaBWJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA, 3HAHUU O CTPOCHHH, MHOTO0Opa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALNUY, OUOIIEHO3a, IKOCUCTEMBI, O BBLIAIOIINXCS
HAYYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX HMCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCIIEKTax
Ouonornyeckux 3HaHUW. [l pa3BUTUS U TONJEPKAHUS HWHTEpeca OOydarolmuxcs K
OMOJIOTUN HApAly CO 3HAUYUTEIBHBIM 00BEMOM TEOPETHUYECKOTO Marepuaia B COJCPKaHUU
MporpaMMbl  TI0 OMOJIOTHUHM TIPEITyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAHOBICHUS U
pa3BUTHS TOW WM WHOW OOJacTH OHOJIOTHH, BKJIAIOM OTEYECTBEHHBIX W 3apyOeHBIX
YVUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUYECKHUX MTPOOIEM.

ens wusydyenuss ydeOHoro mpeamera «buonorus» Ha yrayOn€HHOM YpOBHE —
OBJIAJICHUE OOYYAIOIUMHUCS 3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pa3HOTO paHra W TMPHOOpPETeHWe YMEHHWH HWCIIOJIh30BaTh ATH 3HAHUSI B
dbopMUpOBaHUM HHTEpeca K ONpeAcsi€HHOM 00sacTu npodecCHOHATBHON ESITeIbHOCTH,
CBSA3aHHOW C OHWOJIOTHEW, WM K BBIOOPY Yy4eOHOTO 3aBeJEHUs [JIs MPOJIOJDKECHUS
OHoI0rHYecKoro oopa3zoBaHusl.

JlocTmkenne 1end u3ydeHus ydeOHoro mpenmera «buomorus» Ha yrimyOonéHHOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYy4YaIOIMMUMHCS CHUCTEMbl OWOJIOTHYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U MpaBUjiax,
COCTABJISIFONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOIYJISIuS,
BHJI, OMOTeo1eHo3, orocdepa); 0 BHIIAOIINXCS OTKPHITUAX U COBPEMEHHBIX MCCIICIOBAHUSIX
B OMOJIOTHH;

O3HAKOMJIEHHE  OOydYaromuxcsi ¢ METOJAaMH  TIO3HAHWUS  JKHUBOW  MPUPOJIBIL:
WCCIIEIOBATEIbCKUMH METOJIaMH  OMOJIOTHYECKUX HayK (MOJEKYISIpHOM M KIETOYHOU



Ounonoruu, SMOPUOJIOTUHA ¥ OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTUH H
CUHTETUYECKON OWONOTHHU, TAJICOHTOJIOTHH, SKOJOTHUH); METOJAMH CaMOCTOSTEIHHOTO
IPOBE/ICHUs] OMOJIOTMUYECKUX HMCCIEI0OBaHUN B jabopaTopuu W B Npupojae (HaOIro[eHuE,
U3MEpEeHUe, HIKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHUE OOYYAIOIMMHUCS YMECHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHATU3UPOBATH H
UCIIOJIB30BaTh  OWOJIOTMYECKYI0  HMH(OpMAaInIo; MOJIB30BAThCS ~ OMOJIOTHYECKOM
TEPMUHOJIOTHEN M CHMBOJIUKOW; YCTAaHABIMBATHb CBSI3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAIbHO-PKOHOMUYECKUMHU M SKOJOTMYECKUMH MpoOJjIeMaMu 4YeOBEYECTBA; OLICHUBATh
MOCJIEJICTBUS CBOEH JIEATENIbHOCTH IO OTHOIICHHIO K OKpY)Karolled NpUpoJIHOM cpeje,
COOCTBEHHOMY 3JI0POBBIO M 3/IOPOBBIO OKPYKAIOIIMX JIFOACH; 000CHOBBIBATH U COONIOAATH
Mepbl TIporiIakTHKM WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUjia TOBEICHUS B TPHUPOAE U
oOecrieueHus 0€30MacCHOCTH COOCTBEHHOMU KU3HEACSITEIIbHOCTU B UPE3BbIYANHBIX CUTYAITUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTEepU30BaTh COBPEMEHHBIE Hay4YHbIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYArONIUXCS WHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MIPOIIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMH HCCJICIOBAHHSIMU B
OMOJIOTHH, pelllaeMbIMU €10 MPOoOJIeMaMU, METOA0JOTHENH OMOJIOTUYECKOr0 UCCIEOBaHUS,
MPOBEICHUSI OKCIEPUMEHTAIBHBIX HCCJICJOBAHUM, pelIeHus OHOJIOTMYeCKUX —3ajiad,
MOJICIIUPOBAHUS OMOJIOTHUECKIX 0OBEKTOB H IMPOIIECCOB;

BOCITUTAaHHE Y 00YJarONIUXCsl IIEHHOCTHOTO OTHOMICHHMSI K )KUBOW MPUPO/IE B IEJIOM U K
OTIIETbHBIM €€ O00bEeKTaM U SIBICHUSM; (POPMUPOBAHUE SKOJOTUUYECKON, TE€HETUYECKOM
IPaMOTHOCTH, OOIIIeH KyJIbTYphl TOBEACHUS B MPUPOJIE; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHue 00yJaroIUMuUcCs KOMITETCHTHOCTH B paIrmoHATEHOM
MIPUPOIONIOIL30BaHNH (COOJIOIEHNE TIPaBWJI TIOBEJACHUS B TPUPOJE, OXpaHbl BHUIIOB,
sKOCUCTeM, Ouocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS M 3J0POBBS OKPYKAIOIIHUX
moner (cobmomeHuss Mep NpodHMIIAaKTUKH 3a0ojeBaHui, obOecriedeHue O0e30MacHOCTH
KU3HENICATCITLHOCTH B UYPE3BBIYAMHBIX CUTYAIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUN U YMEHUI B TOBCEAHEBHOM JKU3HMU;

CO3JJaHUE YCIOBHHA JJII OCO3HAHHOIO BbIOOpa OOYyYarOUIMMUCS WHIAWBUAYaTbHOU
o0pa3oBaTeNbHON TPAEGKTOPHUH, CIOCOOCTBYIOIIEH TOCIEAYIONIeMYy TPO(PEeCCHOHATEHOMY
CaMOOTIPE/ICICHUIO, B COOTBETCTBUM C WHIWBHUIYAIbHBIMU WHTEPECAMU U TOTPEOHOCTIMHU
pEerHoHa.

OO0miee ynCcI0 9acoB, OTBEJECHHBIX HAa M3YYCHHE OWOJIOTMH Ha YIIIYOJICHHOM ypOBHE
cpeaHero obmero oopa3oBaHus, cocraBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henento), B 11 knacce — 102 yaca (3 yaca B HeZIeli0).

Ot6op opranu3anMoHHBIX (GOpM, METOJOB M CPEACTB OOydeHHs OUOJIOTHH
OCYIIECTBISIETCA C Y4ETOM CHEIUPUKH €ro COJCpKaHWS ¥ HAMpaBJICHHOCTH Ha
MIPOJIOJDKEHNE OMOJIOTHYECKOTO oOpa3oBaHMsI B OpraHU3aIHsIX CpEIIHETO
MPOQ)eCCHOHATILHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MPU 00y4eHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE SIBIISIETCS
MpoBeJIeHUE JIAOOPATOPHBIX U MPAKTUYECKUX paboT. Takxke ydacTue 0O0ydaronuxcs B



BBITIOJIHCHUHM TIPOEKTHBIX U Yy4eOHO-UCCIIENOBATEILCKUX padOT, TEeMaTHKa KOTOPBIX
ONPEAEISACTCS YUYHUTEIEM HAa OCHOBE MMEIOIIMXCS MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOJHBIX YCIOBUM.

[Iporpamma peanusyercsi B cooTBeTcTBUM ¢ PabGodeil mporpammoii Bocnutanuss MbOY
«COIII No 4 VMEHU MapIasa ®.MN.TonOyxuna» 2024-2026 IT






COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HadyeHue OWoJoruu B (HOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OHMOJOTHM C JPYTMMH HaykamMuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTb M YIOPSAJIOYEHHOCTh CTPYKTYpPhI, OTKPBITOCTh, CaMOOpraHu3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYHNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KWBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, nu3ydaroniue ,1uBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIlUU.

N3yuenne >kuBBIX cucTeM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux gaHHBIX. OTIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE IOJOKECHUS COBPEMEHHON KJICTOYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOLOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranm3anus KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [enatypamnus. CpoiictBa OenkoB. Knaccuduxamus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMcTBA. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (DYHKIIUH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyi. Moodenuposarue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKU. KineTouHas cTeHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Jk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onsmxu. Moougurxayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHTOXOHJPHUH,  IJIACTHUIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBWKEHUE JKTYTHUKOB U pecHUYeK. MHKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIIONOXKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTETBHOM, JKUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuE: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXAaHHU3M JICHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpPOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mnepes; aHadpOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pPAaCIIEIICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIUICTBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekiieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel mMuto3a. KapuoknHes u nuToknHe3. buosiornyeckoe 3HayeHuUe
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kKiemok. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKa JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacioNIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomenue BOABI, YIVIEKMCIIONO rasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. J[pixanue pacteHuid. Jlpixanue sxuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opraHu3mMoB. Beigenenue y pacteHud. BeigeneHue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTpoeHne u (PyHKITMOHHPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnianutenbHble OTBETHI OpraHu3MoOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocts u  peryimsiqus y  OoprauusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBeie BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE pe(IEKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIeT 4YeloBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MprIneynas CHCTEMa,
«BpigenurenbHas cuUcTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«Mmmynurer»,  «KuiieuHomonoctHele»y, «CxeMa  NHUTaHUS  PaCTECHUN,

«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX KHUBOTHBIX», «CTpPOCHHE THUIAPHY,
«CTtpoeHue 1aHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cucrema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKUX, KUBBIE IK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmana U 0eKoB Moj AeicTBreM (hepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEN KUBOTHBIX.

JlabopaTropHasi pabora «/3yyeHue opraHOB [IBETKOBOI'O PACTEHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Buthe. ['ameTorenes y »kMBOTHBIX. [10JI0OBBIE XKeEIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepruospl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHuid. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHue», «Tumsl OGecrosioro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe waiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKHM Kak Hayku. Pabotsr T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpauun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacLICIUICHUs IPU3HAKoB. LluTosiormueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUTHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIEHUs moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aJulen3M. B3anmMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOil 3akoHbl Menpaens», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabpl Ipu  dopMmupoBaHMU (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Meio03 W TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUPOBAHHbICE MyTallMHh. SoepHble W
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHOM u3MeHunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet w cxembl: «Bugel  u3mMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE T€HOTHIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTuyeckue 3a00JIeBaHUS UETTOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJBTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIINU. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PannaniMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpelniuBaHWe, WiIM  WHOpuauHT.  HepojacTBeHHOE
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T'€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensax YIAyuueHus Cyuecmeayrouux u co30aHus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGoparopHas padora «l3ydyeHue cOpTOB KyJIbTYPHBIX PACTCHUN U MOPO
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTAHLIHIO, IJICMEHHY IO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas ruOpuau3aiuss U COMATHUECKH
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AULEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALMU SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
OUarHocTuka. MeraOOoJOMHBIM aHaiau3, TEeHOLIGHTPUYECKUHM aHadu3 MIpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTro OMONpHUHTHHTra M ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-conepskammx BUPYCOB, BBI3BIBAIOIIUX OCO00 OIAcHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OpomonmonHas teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
npUCHOCcOONeHnt y pacTeHuii U KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUIEHHMS JBMXKYIIMX CHJI OSBOJIOLUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOr0 pPa3sHooOpazus M CTPYKTypbl mnomyisanuil. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B  Homymsauusx. OPQext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoJoTHYecKast (PEnpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monumiouM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIBI 3BOJIONUNY, «IKOJIOTHUECKas HU30JSIUS TMOMYyJIALUNA CeBaHCKON (opernny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil ruOpuI.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydesia MTUIl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pa6ora  «llpucmocoOieHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEeMEHHBIE METO/ABl MOCTPOCHUS (PHIOTeHETUYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. Koanesckuii, @. Mromep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHple cTaauu 53MOPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSKM HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [J[oHayuHble IpeACTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapwuna, TunoTe3a nepBuIHOro Oynpona J[x. XomnaeitHa, TeHeTHYeCcKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUU BbICIIMX pacTeHUH. OCHOBHBIE apoOMOpPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCaoBUs U BIUSIHUE HA Ta30BbIM cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. IlpuHuunel knaccudukanmn
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAb, «CTpoeHHE BUpYyCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimmey, «KuIeqHOMOTOCTHEIE,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Kn3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHBI — OOIITHE TIPEIKH Y€IOBEKOOOPa3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii —  oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBeK HeaHAEpTalbCKUAN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOpP B MOMYJISIIIHIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHoB Ha MOPQOJIOTUIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUJIBI AHTPONIOT€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4eperna IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yyeHne 3KOJIOrMYECKHUX aJIallTalluil YETOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpPbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccupukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBIL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI JKUBOTHBIX: THIPOOHUOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuity, <« KuszHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pACTEHUM, Uydelia MTUIl U 3Bepel, repdapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHSIM YCJIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TMOMYJANHA: poyib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas v peanr3oBaHHAs HULIW.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dOyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPOIOIE€HHBIE BO3JICUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneul, nyCmultb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormveckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOosanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUS.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYypHBIX M IUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapHas o0osiouka 3eMJM, TNI€ CYIIECTBYET WU
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEephl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHApa, XBOMHBIE JIECa, CMEILIAHHbIE U IIIUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, J. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay», «Taliray, «Cmemannsliii jgec», «lIIupokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpsizHeHuEe BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasus 3emiu. OOImMe 3aKOHOMEPHOCTH TJI0OABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9KoOpeadurumayuy dKocucmem U cnocobos 0O0pvbOLL ¢  OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: dotorpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UumMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU MU HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KyJbTYpHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIIMEH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TIO03HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBaXXUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE 3MOIIMOHAIBHOTO BO3/ICMCTBHSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 37J0pOoBOro U 0e30macHoro ooOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm MpodeccnoHalbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHME TJI00aJBPHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIIATD UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATETbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
UCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO W UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIC PE3yJIbTaTbl OCBOCHMHA y‘{€6HOFO mpcameTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BGH.[GCTBO, OHCPIrusd, sSABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COUMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJlsITUBHBbIE YHHUBEpCAlbHbIE YYEOHbIE JEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbBIC, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMuHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJIHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYyIbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTUX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMM OOINEHWS M B3aWMOJCWUCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOImUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMHM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBbl JPYIMX IIPH aHaJu3€ pe3yJIbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIHX Ha OIIHOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHuss — oOydaromuxcs — Ouojmormr. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XKW3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTMUECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o muenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON NU3MCHUYUBOCTHU H. . Basusiosa), MPUHLIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACATH CYLUIECTBEHHBIEC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHS,  HMHIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMH OpPraHOB y pPACTEHMH, *XMUBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpakTUYECKHe padoThl, cOOOIATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouonormd ¥ MEAUIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHPOABI M PEIICHHH 3KOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BIAJETh CHUCTEMOW OHMONOTHYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMubl JHEpruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHU B PUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKWA: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIYy TPOIECCAaMH SBOJIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, EAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJ1y UCCIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBIICHUSMH, JI€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiel mpodecCHoHAIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEpPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosunyecTBo 4acoB DJIeKTPOHHbBbIE
n/ HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Kontpoabnbie  [IpakTHueckue (undpossie)
Bcero oOpa3oBaTeJibH
I padoThI padoThI BIE PECYPCDI
1 buonorus kak Hayka 1 0 0
2 JKuBble crcTeMbl M UX H3Y4YECHUE 2 0 0
3 buosnorust kietku 0 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 0
5) Crpoenrne u GyHKIUH KIETKU 0
6 OOMeH BellecTB U MPEeBpallleHUue SHEPTUU B KIIETKE 0
7 HacnencrBennast nndopmanus u peanusanus e€ B KJIETKe 0 0.5
8 JKU3HEeHHBIN UK KIETKU 0 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 0 1.5
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
11 I'enernka — HayKa O HaCJIEICTBEHHOCTH U H3MEHYHBOCTH ) 0 05
OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 I'enernka yenoBeka 3 0 0.5
15 Cenexuust OpraHu3MoB 4 0 1
16 BroTeXHONOTHS M CHHTETHYECKast OMOJIOTHS 4 0 0
17 PesepBHOE Bpems 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

N Kosun4yecTBo 4acoB DJIeKTPOHHbIE
n/ HauMeHoBaHue pa3ejioB H TeM MPOrpPaMMbI Koutpoabubie  [IpakTuueckue (undporrie)
Bcero oOpa3oBaTeJibH
I padoThI padoThI bIe pecypel
1 3apoxIeHUE U Pa3BUTHE SBOJIIOIIMOHHBIX TPEJICTABICHUH B 4 0 0
Ounoaorun
2 Mukpo3Bostonus 1 €€ pe3yabTaThl 14 0
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 0
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 0 1.5
5 [IpoucxoxaeHue YeI0BEKa — AaHTPOIIOTCHE3 10 0 1
5 DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSX OPTaHU3MOB U 3 0 05
HAJIOPraHU3MEHHBIX CHCTEM C OKpYIKAroIIeH cpe1oi
7 Opranu3mel 1 cpesia OOUTaHHS 0 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0 0.5
9 DKoJorusi cood1ecTB. DKOJIOTMUECKUE CUCTEMBbI 12 0 0.5
10 buocdepa — rimobanbHas sxocucrema 0 0
11 UenmoBek U OKpyKarommas cpeaa 0 0
12 PesepsHOe Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoaunuyecrBo yacos
Ne ni/m Tema ypoka B KonTposabHbie IIpakTuyeckue
cero padoThbI padoThI

1 Buonorus kak KOMIJIEKCHAs HAyKa U KaK 4acTh 1 0 0
COBPEMEHHOTO0 00IIIecTBa

2 JKuBble cucTeMbl U UX CBOMCTBA 0 0
YpoBHEBas OpraHU3anus KUBBIX CUCTEM 0

4 HcTopust OTKpbITHS U M3yueHus KieTku. Knetounas treopus 0
MeToap! MOJIEKYISIPHON M KIIETOYHOH OMOJIOTHH.

5 [TpakTuueckas pabota «/3ydeHre MeTo10B KIETOYHOU 1 0 05
ouosoruu (xpomarorpadusi, snekrpodopes, '
muddepennmansHoe neHTpudyruposanue, [1LP)»

XUMHUYECKUH COCTaB KIIETKH 0
MuHepaJibHbI€ BEllleCTBa KJIETKU, UX OMOJIOTHYECKas pOJib 1 0
Opranuyeckue BellecTBa KiIeTku — Oenku. JlabopaTopHas

8 pabota «O6Hapyx’eHHe OETKOB ¢ TOMOIBI0 KAUeCTBEHHBIX 1 0 0.5
peaxkuuii»

9 CgoiicTBa, Kaccuukanys 1 GyHKINU OSIKOB 1 0 0

10 Oprannyeckue BEeUIeCTBa KIETKU — YIIIEBOAbI 0

11 Opraanyeckue BenIeCTBa KJIETKU — JIMIHUIbI 0
Hyxnennossie kucnotsl. JJHK u PHK. JlaGopaTtopnas pabora

12 «ccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIICJIEHHBIX U3 1 0 0.5
KJIETOK Pa3JIMIHBIX OPTaHHU3MOBY

13 Crpoenue u pynkuun AT®. [Ipyrue nHykineo3unrpudocdarsl 1 0 0




(HT®)

CexBenupoanue JIHK. MeToapl reHOMHKH,

14 TPAHCKPUIITOMUKH, TIPOTCOMUKHU 0

15 MeTopl CTPYKTYPHOM OMOIOTHH

16 Tunel knertok. [Ipokapuorndeckas kierka

17 Crtpoenue sykapuoruueckoil kinerku. [Ipaktuueckas pabora 05
«M3yueHune cBOMCTB KJIECTOYHOU MEMOpaHbI» '

18 [ToBepxXHOCTHBIN amnmapar KIeTKU 0
OnnomeMOpaHHbIe opraHou bl KieTku. [IpakTudeckast

19 pabota «3yueHue ABUKEHUSI LIUTOTIa3MbI B PACTUTEIIbHBIX 0.5
KJIETKax»
[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH,

20 miactuabl. JlaboparopHas padora «MccnenoBanue 0.5
IJIa3MOJIM3a U JICTIIIa3MOJIN3a B PACTUTEIBHBIX KIETKaX»

21 HememOpaHHbIE OpTaHOUIBI KICTKH 0

22 Crpoenuie u GyHKIUH s7pa 0
CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK DYKapHUOT.

23 JlaGopatopHas pabota «/3yueHne cTpoeHus KIeToK 0.5
pa3IMYHBIX OPTAHU3MOB)
ACCUMMIISIIHS U AUCCUMIISIINS — J[BE CTOPOHBI

24 Merabonuszma. Tunsl oOMeHa BemiecTB. JlaboparopHas padoTa 0
«M3yueHne KaTaIuTHYECKON aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMHIIA3bl HIIM KaTanas3bl)»
DepMEHTaTUBHBIN XapaKTep PeaKUid KIETOYHOTO

o5 MeTtabonmsma. Jlaboparopnas padota «3yuenue 05
(bepMEeHTaTUBHOTO PACHICTIIICHNS IEPOKCHIa BOJOPOIA B '
pPaCTUTEIBHBIX M JKUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpPhI U OENKU-UHTUOUTOPHI 0




27 ABTOTpO(HBIN THIT 00MEHA BEIIECTB 0

28 ®doTocuHTE3 0

29 Xemocunres. Jlaboparopnas pabora «CpaBHEHHE POLIECCOB 1 0 05
($OTOCHHTE3a U XEMOCHHTE32)

30 AHa’poOHbBIe opraHu3Mbl. Bubsl 6pokenus. JlabopaTopHas 1 0 0
pabota «CpaBHEHHUE TIPOIECCOB OPOKCHUS U JIBIXAHHS

31 AspoOHBIEC OpraHU3MbI. DTaIlbl YHEPTETUYECKOT0 0OMEHa 1 0 0

32 DHeprusi MeMOpaHHOro rpagaueHTa npotoHoB. Cunrte3 ATD: 1 0 0
paborta npotonHoi AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a 1

34 Tpanckpunius — marpuuabiii cuaTe3 PHK 0

35 TpaHcasus u e€ Tarbl 0

36 KonupoBanue aMuHOKHCIIOT. Poiib pubocoM B OMOCHHTE3E 1 0 0
Oenka

37 Opraau3anys TeHOMa y TPOKapHUOT U SYKapUOT 1 0 0

38 MoutekynsipHblE MEXaHU3MBbI SKCIIPECCUH T'€HOB Y 3 YKapHOT 0 0
Bupycel — BHEKIIeTOUHBIC ()OPMBI KU3HH U O0JIMTaTHBIC

39 napa3uThl. [IpakTrueckas padbora «Co3ganue MoIeIu 1 0 0.5
BUpYCa»

40 Bupychsbie 3a005eBanus 4enoBeKa, )KUBOTHBIX, PACTEHUHN 1 0 0

41 HanorexHonornu B OMOJIOTHH U MEIUIIMHE 1 0 0

42 JKM3HEeHHBIN IUKIT KIETKH 1 0 0

43 Matpuunsiii cunte3 JJTHK 1 0 0

44 Xpomocomsl. JIaboparopHast pabota «M3ydeHne xpoMocom 1 0 05
Ha TOTOBBIX MHUKPOTIpEIIapaTax»

45 [enenue KI€TKU — MHUTO3 0 0

46 Tume! kirerok. Kapuoknnes u nutokuHes. JlabopaTopHast 1 0 0.5




pabota «Habmonenre MUTO3a B KIIETKaX KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEraparax)»

47 Peryisnus »)KU3HEHHOIO LIUKIIA KIETOK 0

48 Opranu3M Kak eIuHOE 11eJI0e 1 0

49 Tkanu pacrenuii. JlJaboparopuas padota «3yduenue Tkanen 1 0 05
pacTeHHIN»

50 TkaHM )KUBOTHBIX U 4esoBeka. JlabopaTopHas pabora 1 0 05
«M3yveHune TKkaHeH JKUBOTHBIX ) '

51 Opransl. CucreMsl opranoB. Jlaboparopras padota 1 0 05
«M3y4yeHune opraHoB IIBETKOBOTO PACTCHUS '

52 Ornopa Tena opraHu3MoB 1 0 0

53 JIBroKeHre OpraHu3MOB 0

54 [MuTanue opranu3MoB 0

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. [IHIieBapuTEIHHAS 1 0 0
cUCcTEeMa YeJIoBeKa

56 JlpIxaHue OpraHu3MoB 1 0 0

57 JIprxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1 0 0

58 TpaHCIIOPT BEMIECTB Y OPraHU3MOB 1 0 0

59 KpoBeHocHasi cucrteMa Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1 0 0

60 Beiaenenue y opranusmos 1 0 0

61 3ammrTa y OpraHu3MoB 1 0 0

62 HMMMmyHHas cucTema 4enoBeKa 1 0 0

63 PazipakxuMOCTh M peryIisiius y OpraHu3MoB 1 0 0

64 ['yMopanbpHas perymsiius 1 SHIOKPUHHAS CHCTeMa KUBOTHBIX 1 0 0
U YeTIOBEeKa

65 ®DopMBI pa3MHOKEHHUST OPTAaHIU3MOB 0

66 [TonoBoe pazmMHOXkEHUE 0




67 Meiio3 0
['ameTorenes. OOpa3oBaHueE U Pa3BUTHE MOJIOBBIX KIETOK.

68 JlaboparopHas paboTa «/3ydeHne CTpOCHHSI MOJIOBBIX KIETOK 0.5
Ha TOTOBBIX MHUKPOTIpENapaTax»

69 WHauBryaibHOE Pa3BUTHE OPTaHU3MOB — OHTOTEHE3

70 3akia Kka OpraHoB U TKaHEH U3 3apO/bIILIEBBIX JIUCTKOB
Pocr u pa3ButHe ®%uBOTHBIX. JlabopaTropHas padboTa

71 «BpIsBIEHNE TPU3HAKOB CXOJICTBA 3apOABIIIECH TO3BOHOYHBIX 0.5
JKHBOTHBIX)

79 PasmHoxeHue u pasButue pactenuii. JlaboparopHas padorta 05
«CTpoeHue OpraHoB pa3MHOXKEHUS BBICIIIUX PACTCHHI» '

73 Hcropust cTaHOBIICHUS M PA3BUTHS TCHETUKH KaK HAYKH 0
OCHOBHBIC TIOHSTUS U CUMBOJIBI TeHeTHKH. JlabopaTtopHas

74 pabora «/Ipo3oduna kak 00BEKT FTeHETUICCKUX 0.5
HCCIICIOBAHUID)
3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB.

75 Monorubpuanoe ckpemrBanue. [Ipaktuueckas pabota 05
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y '
npo3o¢uisr"

76 [uTomornueckne 0OCHOBBI MOHOTHOPUIHOTO CKPEIINBAHUS

77 AHanm3upyrolee ckperuBanue. Hemonnoe 1oMUHIpOBaHHE
Jurubpunnoe ckpemuBanue. [Ipaktuueckas pabota

78 «M3ydyeHue pe3ynpTaToB IUTHOPUIHOTO CKPEIMBAHUS Y 0.5
JPO30(QHITBI»

79 [{uToMOTHYeCKUEe OCHOBBI JUTUOPHUTHOTO CKPEITHBAHUS

80 CuermnneHHOe Hacle0BaHNEe TPU3HAKOB

81 XpoMOCOMHasT TEOpHsT HACIIEICTBEHHOCTH




82

I'e”HeTuka nmona

83 ['eHOTHI Kak LEIOCTHAs cucTeMa

84 ['eneTndeckuii KOHTPOJIb PaA3BUTHS PACTEHUMN, )KUBOTHBIX U 0
YyeJloBeKa

85 M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHYMBOCTH

86 MoaudukanroHHass K3MEHIYMBOCTh
Bapuanunonsslii psii 1 BapuanuonHas Kpusast. JlaboparopHas

87 pabora «MccnenoBanue 3akOHOMEpHOCTEN 05
Mo i (pUKAIIMOHHON n3MeHUnBOCTH. [locTpocHwme '
BApUALIMOHHOTO Psiia U BApUALIMOHHOM KPUBOW»

88 I'enorunuueckas uameHunBocTh. KomOunatuBHas 0
U3MEHYUBOCTh

89 MyrtanronHas u3MeHYUBOCTh. [IpakTuyeckas pabora 05
«Mytanuu y 1po30duiisl (Ha TOTOBBIX MUKpOIpEnaparax )» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. JIMUTeHEeTHKa U 0
SIUT€HOMUKA

01 I'enetuka yenoseka. [Ipaktuueckas pabora «CocraBieHue u 05
aHaJIN3 POJIOCIOBHOM

92 MeToapl METUIIMHCKON T€HETUKU 0

93 3HavyeHNE MEIUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUN U 0
JICYCHUH TeHETUUECKHUX 3a00I€BaHU YeIOBEeKa
OcHoBHble oHATHSA cenekiun. JlaboparopHas pabota

94 «M3yueHune copToB KyIbTYPHBIX PACTEHUH U TIOPOJT 0.5
JIOMAIITHUX KUBOTHBIX)

95 MerTtob! cenekimoHHoi padboTel. JlaboparopHas pabota 05
«3y4yeHune METOI0B CENEKIIUH PACTEHUN» '

96 JloCTIKEeHHS CENIeKITUN PACTEHHH 1 )KUBOTHBIX. 0

[TpakTnueckas pabota «IIpuBuBKa pacTeHu»




CoxpaHeHHe, HU3YUCHHUC U UCITIOJIB30BAHNEC I'CHCTUYCCKUX

97 1 0
pecypcoB
broTexHoMOTHs Kak HayKa U OTPaCiib MPOU3BOJICTBA.

98 [TpakTuueckas padora «M3ydeHrne 0ObEKTOB 1 0.5
OMOTEXHOIOTUN»

99 OCHOBHBIE HAIIPABJICHHUS] CAHTETUIECKON OMOI0THI 1

100 XpoMOCOMHAas M TeHHAsI HH)KEHEPUs

101 Menunuacke OMOTEXHOJIOTUA 1

102 P63€p]iHI)II71 ypok. [ToBTopenune, 0000IIeHIEe, CUCTEMATH3AIIHS 1 0
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoTsbI

OponrormonHas teopus Y. JlapsuHa 1 0 0
JBrokyiue cuiibl 3BOJIIOIMU BUAOB 110 Y. [lapBuUny 0 0

3 Bbopr0a 3a cymecTBOBaHME, ECTECTBECHHBIN M HCKYCCTBEHHBIN 1 0 0
oTOop

4 DopMHUPOBAHUE CUHTETHYECKOW TEOPHUH IBOJIIOIIHH 1 0 0

5 DTarnbl BOIOIMOHHOTO MPOLECCa: MUKPOIBOIIOIHS U 1 0 0
MaKpOAIBOJIOIHS

6 [Monynsus — 3reMeHTapHast €IMHALIA YBOJTIOIAN 1 0 0
3akoH reHerndeckoro papHosecus J[x. Xapau, B.

7 Baitn6epra. JlaboparopHas padora «BeIsiBiIcHHE 1 0 0.5
U3MEHYMBOCTH y 0c00€el OJHOTO BH1a»

8 DOnemMeHTapHbIe (HPAKTOPHI IBOJIOIHN 0 0

9 A ekt ocHoBarens. IPpdeKT OyTHIIIOUHOTO rOPIIbIILIKA 0 0

10 Murparnuu. U3omsmun nomynsiiuii: reorpaduyeckas, 1 0 0
Ounonoruveckas

11 EcrecTBeHHBI 0TOOp — HAMPABISIOMNN (AKTOP SBOIIOLUU 0 0

12 [TonoBoit oTOop 1 0 0
[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yabTaT

13 MUKpOo3BOTIOIUH. JlJaGoparopHas padota «3yueHue 1 0 0.5
apoMoph030B U UIUO0ATANITAINNA Y PACTEHUH U )KUBOTHBIX)

14 [Ipumeps! npucnocobIeHu y OpraHu3MOB: 1 0 05

Mopdotornueckue, GPU3N0IOTHIECKUe, OMOXUMHUECKHE,




noBeneHyeckue. Jlaboparopuas padora «IIpucmocobiaeHwst
OpPraHU3MOB M UX OTHOCHTEIIbHAS [eJIECO00Pa3HOCThY

Bupn, ero kpurepuu u ctpykrypa. Jlabopatopuas pabora

15 1 0 0.5
«CpaBHEHHE BUIOB 110 MOP(HOIIOTHYECKOMY KPUTEPHUIOY

16 CtpykTypa BUaa 1 0 0

17 BunoobpazoBanue kKak pe3ysibTaT MUKPOIBOIOLUT 0 0

18 CBs13b MUKPOIBOJIIOIIH M SITHICMHOJIOTUH 1 0 0

19 Makpossomtonus. [TaneoHTomornueckre MeTo bl U3y4eHUs 1 0 0
HBOJIIOIUH

20 buoreorpadudeckue MeTOAbl U3yUEHUS IBOIIOLIUN 1 0 0

21 DOMOPHOJIOTHYECKUE H CPABHUTEIEHO-MOP(HOIOTHUECKUE 1 0 0
METO/IbI H3YYCHUS IBOJFOIHU

99 MonexynsipHO-TeHeTUUECKUE, OMOXUMUYECKUE U 1 0 0
MaTEeMATHYECKHUE METO/IbI U3YUCHHSI IBOJTIOIIUU

23 OO0111e 3aKOHOMEPHOCTH YBOJTIOIHH 1 0 0

24 AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 1 0 0
SBOJTIOIIH

25 HayuHple runoTe3sl MPONCXOKACHUS )KU3HU Ha 3eMIie 1 0 0

26 JloHay4HBIE IPEACTABIEHUS O 3aPOKACHUM KU3HU 1 0 0

27 OCHOBHBIE ITaITbl HEOPTAHUIECKOH IBOITIOLIUT 1 0 0

28 ['unotessl 3apoxKACHUS )KU3HU 1 0 0
Ucrtopus 3emnu u Mmeroasl e€ uzydeHus. JlaboparopHas

29 pabota «/3ydeHre 1 ONIHCAaHNEe UCKOTIAeMBIX OCTaTKOB 1 0 0.5
JPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tamnbl opraHu4ecKoi 3BOJIIOIUN 0 0

31 OBOIIOLUS DYKAPUOT 1

32 OCHOBHBIE TaITBI YBOJIOIMH PACTUTEIHLHOTO MHpA. 0 0.5




[TpakTuueckas padora «3yueHre 0oCOOCHHOCTEH CTPOCHUS
pacTeHul pa3HbIX OTAEIIOB)»

33 OcCHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOTO MHUpa 1 0 0

34 DBoJIONMS KUBOTHBIX. [IpakTdeckas padbora «M3yuenue 1 0 05
0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX JKUBOTHBIX) '

35 Pa3Butue xu3Hu Ha 3emIie 1o IpaM U eproaaM 1 0 0
MaccoBbie BBIMUPAHUST — IKOJIOTUIESCKHE KPU3IUCHI

36 1 0 0
TPOIILIOTO

37 CoBpeMeHHBIH 9KOIOTUYECKHI KPU3UC, €r0 OCOOCHHOCTH 1 0 0

38 CoBpeMeHHas cucTemMa OpraHM4ecKoro npouuioro 1 0 0

39 OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTraHU3MOB 1 0 0

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE 1 0 0

41 PazButHe npeacTaBiacHU 0 MPOUCXOKICHUHN YeIIOBEKA 1 0 0
MecTo 4yenoBeka B CHCTEME OPTaHUIECKOTO MHUPA.

42 JlaGopatopHas pabota «3yueHne ocobeHHOCTEH CTPOCHHS 1 0 0.5
CKeJleTa YeJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHHEM)

43 JIBrKymiye cuibl aHTPOIIOTEHe3a 1 0 0

44 CooTHo1ieHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B 1 0 0
aHTpOIIOreHe3e

45 OCHOBHBIE CTaJTUW AaHTPOTIOTCHE3a 0 0

46 [Taneorenerrka 1 najeoreHOMHKa 0 0

47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa 1 0 0

48 Yenoseueckue packl. [Ipaktuueckas padora «3yuenue 1 0 05
OKOJIOTMYECKUX aJJaNTallii YEIOBEKay

49 MeXIuCIHATUTMHAPHBIE METOIBI AaHTPOTIOJIOTHA 0 0

50 3apoKAEHUE U Pa3BUTUE SKOJIOTUU 0 0

51 Mertoel 5kosorun. Jlaboparopras padota «3ydenne 1 0 0.5




METOJIOB PKOJOTMUYECKUX MCCIICIOBAHUI)

52 3HaueHne YKOJIOrNYECKUX 3HAHUN I YeJIOBeKa 0 0
53 Dkonorudeckue GpakTopsl 1 0 0
Abuotnueckue paxkropbl. CBET Kak IKOJOTHUECKUI (PakTop.
54 JlaboparopHast paboTa «BbIsIBICHHE TPUCIIOCOOTCHUIA 1 0 0.5
OpPTraHU3MOB K BIIUSTHHIO CBETa»
Aobuotndeckue akTopsl. TemrepaTypa Kak IKOJOTHUECKUM
55 daktop. JTaboparopHas pabora «BrIisiBiIcHHE 1 0 0.5
NpUCNOCOOICHNUH OPraHU3MOB K BIIHSTHUIO TEMIIEPATYPhD»
AobuoTrueckue GpakTopbl. BiaaKHOCTh KaK 3KOJOTHYSCKHH
56 daktop. JlaboparopHas paboTa «AHATOMHYECKHE 1 0 0.5
0COOCHHOCTH PaCTEHUH U3 pa3HbIX MECT OOUTAHHS
57 Cpenpl 0OuTaHUS OPTaHU3MOB 1 0 0
58 buonornueckue puTMbI 1 0 0
59 Kuznennsie popMbI OpraHU3MOB 1 0 0
60 buotnyeckue pakTopsl 1 0 0
61 3HadyeHne OMOTUYECKUX B3aUMOACHCTBUI JUIs 1 0 0
CYIIECTBOBaHMS OPraHU3MOB B CcpeJie OOMTaHUsS
62 DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJIALNN 1 0 0
63 OcCHOBHBIE TIOKA3aTeNIN NOMYJISAILMH: YUCICHHOCTbD, 1 0 0
IUIOTHOCTb, BO3PACTHAS U MOJIOBAs CTPYKTypa
64 OCHOBHBIE TIOKA3aTeH MOMYJISIINH: POXKIAEMOCTh, IPHPOCT, 1 0 0
TEMIT POCTa, CMEPTHOCTh, MUTPAITHH
65 DKoornyeckasi CTpyKTypa MOIyYJISIIIN 0 0
66 JlnHamuKa NONyJIssLUU U €€ PEryJIALns 1 0 0
67 Kpussle pocta uncnennoctu nonyasanuu. Kpussie 1 0 0

BBIDKUBAaHU A




Dkonorudeckas Huima Buaa. JlaboparopHas pabora

68 . 1 0 0.5
«[IpucriocobneHust ceMsiH pacTeHUi K pacCeICHUIO»
69 Bun kak cucreMa momyIisimii 1 0 0
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPAINI JKHBOTHBIX 1 0 0
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1 0 0
72 DKOCHCTEMA KaK OTKpBITasi CHCTEMA 1 0 0
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B IKOCHCTEME 1 0 0
74 OCHOBHBIE TIOKA3aTeNIN SKOCUCTEMBI 1 0 0
75 DKOJIOTUYECKHE TUPAMHUJIBI 1 0 0
76 H3meHeHus coo0111ecTB — CYKIIECCHH 1 0 0
7 [IpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. 1 0 0
DKocucTeMBbl MOPEN U OKEAHOB
78 [IpupoaHBIe 5KOCUCTEMBI. DKOCHCTEMBI TYH/IP, JIECOB, 1 0 0
CTETICH, TyCTHIHB
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1 0 0
80 VYpb6oskocucremsl. [Ipaktuueckas pabora «M3yuenue u 1 0 05
omnucaHue ypooIKOCUCTEMBD '
81 3aKOHOMEPHOCTH POPMHUPOBAHUS OCHOBHBIX 1 0 0
B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arpsS3HEHUN Pa3HbIX TUIIOB Ha
82 cyOOpraHu3MeHHOM, OpPraHU3MEHHOM, MOMYJISIIMOHHOM U 1 0 0
9KOCUCTEMHOM YPOBHSIX
83 bruocdepa — obmierianerapaast 000109Ka 3eMITH 1 0 0
84 VYuenne B. U. Bepranckoro o 6uocdepe 1 0 0
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHocheps 1 0 0
86 KpyroBopoTsl BemiecTB © OMOT€OXUMUIECKHIE ITUKITBI 1 0 0
87 3oHaBHOCTH OHOChepbl. OCHOBHBIC OMOMBI CYIITH 1 0 0




88 YcroitunBocTh 6rocheps 0 0

89 DKOJIOTHYECKUE KPUZHUCHI U UX PUIUHBI 0 0

90 BosneiicTBue dyenoBeka Ha 6uochepy 1 0 0

91 AHTpOHOI;eHHOG BO3JICHCTBUE HA PACTUTEIIBLHBIN U 1 0 0
JKUBOTHBINA MHP

92 OxpanHa npupo bl 1 0 0

93 OCHOBHBIE IPUHIIUIIBI YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA 1 0 0
U TIPUPOJIBI

94 PanmoHanbHOE MIPUPOIOIOIE30BAaHUE U COXPAHCHUE 1 0 0
OHMOJIOTMYECKOTO pa3HOOOpa3us 3eMin

95 O6061menne mo Teme «MUKPOIBOIIOIUS U €€ Pe3yTbTaThD» 0 0

96 O606menne o Teme «MakpOIBOIIONUS U €€ pe3yIbTaTh 0 0

97 Oo6o06menue o Teme «I[IponucxoxaeHre U pa3BUTHE KU3HH 1 0 0
Ha 3emiie»

98 O6006menue mo Teme «IIporcxoxaeHue yemoBeka — 1 0 0
AQHTPOTIOTEHE3)

99 O60611eHrne IO TeMe «DKOJIOTHS — HayKa O 1 0 0
B3aMMOOTHOIICHHSIX OPTAaHU3MOB)

100 O606menue o Teme «OpraHu3Mbl U cpefia 0OUTaHUs» 0 0

101 O06o6mIeHne 110 TeMe «DKOJIOTHS BUIOB H TTOMTYITSIITHI 0 0

102 O6o06menne o Teme «buocgepa — rnmodanbHas 3KOCUCTEMAY 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBePsSIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHMS oOpa3oBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayYK, B dbopMHupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
PEIICHUHN KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKHUX, SKOHOMUYCCKHX,
HKOJIOTHYECKUX MPOOIJIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
palMoHaAIBFHOTO PUPOAONOIH30BaHNUs, B OPMUPOBAHUH LIEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUICKUX H

3apyOeKHBIX YUYEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUH

Bnanenme cucremoll 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJb3YEMBIX B OMOJIOIMUECKHUX HCCIIEJOBAHMSIX KHUBBIX
O0BEKTOB M JKOCHCTEM (ONMCaHME, W3MEpeHUe, IPOBEECHUE
HaOIIOACHNH); CIIOCOOAMU BBISIBICHUS M OLEHKM aHTPOIOTI€HHBIX
W3MEHEHUH B PUPOJIE.

2 YMeHue BbIIBUraTh T'MIIOTE3bI, MPOBEPSTh MX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GoOpMyIHMpys Ielb HUCCIEAOBaHUS, aHAJIU3UPOBATh
IIOJIyYE€HHBIE PE3YJIBTATHI U AENIaTh BBIBOJBI.

BoisiBneHre 3aBUCHUMOCTH  MEXKIY HCCIENyEeMbIMH BEJIMYMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUHM, KOTOpas
BKJIIOYAET: OCHOBOINOJAraroIiye OHUOJIOTMYECKHE TEePMHMHBI M TOHATHSA
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
OuorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OvocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTh, CaMOpETyJILus,
CaMOBOCIIPOU3BEICHUE, HACJIEACTBEHHOCTb, WU3MEHYNBOCTD,
3 SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Ouosjormuyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieIcTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBomonnonHas
teopust Y. JlapBHHA, CHHTETHYECKAas TEOPHUS DHBOJIIOLMUHU, TEOpUs

antpornoreHe3a Y. JlapBuna; teopusi Ouoreonenoza B.H. Cykauépa;



yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOMKIACHUSI
KylnbTYpHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 nyrix u
HampaBJIeHUsX 3BoJroIUH, yuenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CLICTUIEHHOTO HACJEI0BAaHUS IMPU3HAKOB W HApYyILIEHUS CLEIUICHUs
reHoB T. Moprana; roMOJOrMYECKHX PSAJOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBwioa; renernueckoro paBHoBecus JIk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (Munumyma lO. JIlubuxa, skojgoruueckoi mupaMuibl 4ucen,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona JIx.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuarb IMOHMCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
IIPUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HcciIieyeMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mpoueccamMm MW ABJIICHUAMU; OCIIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HACJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CHUCTEMAaMU OpPraHOB y pAcCTEHHH, >KMBOTHBIX U YEJIOBEKAa; MEXAY
JTarnaMu OOMEeHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHWUS,
IpoleccaMy  3BOJIIOIMH;  JIBIKYLIIUMH CHJIAaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOIECHUSMH K HUM

OpraHnu3MOB

YMeHue BbIIEIATh CYIIECTBEHHbIEC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B, YKOCUCTEM U
ouocthepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEIBHOCTH, TPOTEKAIOLIUX
B OpraHuU3Max pAacTCHHWH, >KMUBOTHBIX W YETOBEKA; OMOJOTHYECKHX

mpoueccoB: oOMmeHa BemiecTB (MeTabonusMm), uHGOpMaUUU U



MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO U TeTepoTpodHHOro
TUIOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 53MOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXEHHUs, UHIUBHYyalbHOIO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEHUCTBUM HMCKYCCTBEHHOI'O
oTOopa, CTAOMIM3UPYIOUIETO,  JBIDKYLUIETO M Pa3pbIBAIOILETO
€CTECTBEHHOTO O0TOOpa; aJIONaTPUYECKOr0 M CHUMIATPHUECKOro
BUJI000pa30BaHusl; BIUSHUS JABHKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
4yepe[OBaHMsl HAaNpaBICHUI 3BOJIOLUHU; KPYroBOpOTa BEILECTB U

IIOTOKa S9HEPI'UH B DKOCHUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIICHO30B U JKOCHUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (pOToCHHTE3a, IJIACTUYECKOrO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
00pbOBI 32 CYyILIECTBOBAHUE, €CTECTBEHHOTO0 OTOOPA, BU1I000pa30BaHMUsl,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelae OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHH B HKOCHUCTEMAx
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTeIbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHu3MOB WU cpelbl OOUTAHHUS; €IUHCTBA YEJIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37I0pPOBOT0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BHUJIOB M OKOCUCTEM KaK YCIOBUA COCYHICCTBOBAHUA MNPUPOALI H

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAIMI0 OHOJIOTHYECKOTO
CoJiepKaHUs; MHTEPHPETUPOBATH ITHUUYECKHE ACIEKThl COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ri00aJbHbIE SKOJIOTHYECKHE POOIIEMBI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO

ITO3HUIIHNIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Koxa
1

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. JKuBble cucTeMbl U X HN3YUCHHUEC

CoBpemenHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemple uMH 1pobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBICE W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannble ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITENIbHOCTH YEJOBEKa: MEAUIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILLIICHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus ouosnoruu. CBOMCTBA KHUBBIX CHCTEM:
€IMHCTBO XMMHYECKOT'O COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CIOKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMOOpraHu3alus,
CaMOBOCITPOM3BENICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alMH >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BUI0BOIA, HKOCUCTEMHBIN
(buoreoneHoTuueckuii), OmocdepHsiid. I[Iporecchl, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIC TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepun

1.3

Meroasl Ouosornueckoid Hayku. HaOmrogeHue, u3MepeHUe, SKCIEPUMEHT,
cucreMaruzanus, Mertaadanmu3. IloHsTme o 3aBUCHMOM ©W HE3aBHCHUMOH
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHoBKa U MpoOBEpKa TUIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocTOBepHOCTb. Pa3bpoc B
Onosornuecknx MaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB.
[IprunHBl HCKaXKEHHSI PE3YJIBTATOB 3KCIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTa

2.1

2.2

Knerka kak Omosiorudyeckasl CuicteMa

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LHEHTPUPYTUPOBaHUE, KYIbTUBUPOBAHHE KIETOK

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOdJIEMEHTHL. Bona u
€€ poJb KaK pacTBOPUTEINSl, PEArcHTa, y4acTHEe B CTPYKTYPUPOBAaHHWH KIIETKH,

TeIIoperynsauud. MuHepaabHble BEIeCTBAa KIETKH, WX OHOJIOTHYecKas pOJib.



2.3

Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monmmepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTWyHas, 4YETBEPTUUHAs CTPYKTyphl. [leHaTypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBoabl. MoHOcaxapuJpl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAXapUbl.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBa  yrJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuner. T'wapodubHo-rUApOodoOHBIE cBolicTBA. Knaccudukamus JmmuaoB.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpouabl. buonormueckue ¢(yHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CAMO3aMBbIKaHHUIO, TOJTYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHUCIOT.
Hyxneorunsl. [Ipunnun kommiemenTapuoctu. [Ipasmio Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanbs. MectoHaxoxaeHue u ouonoruueckue ¢pynkiuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonornueckue pynkunn AT®. BoccTanoBieHHBIE IEPEHOCYHKH, X QYHKIIUU B
kierke. CekBenuposanue JJHK.

CrtpykrypHast Ouojorusi: OMOXMMHUYECKHE W OHMOPU3NYECKUE HCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mnpokapuotudeckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHust TeTepoTpodHOl M aBTOTPO(HON MPOKAPHUOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

CrpoeHne M (QYHKIMOHMPOBAHUE SyKapuOTHUecKOH KieTku. [lnmazmaTmueckast
MeMmOpaHa (ruazmanemma). CTpyKTypa Iuia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AKTHUBHBIN
tpancnopt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haromuro3. Dk3ouuTo3. KietouyHas cTeHka.
CrpykTypa 1 GyHKIHUU KIETOYHOU CTEHKH PACTEHUM, TPHOOB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe wuTomiaasmbl. OpraHoubl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocBs3b
OJTHOMEMOpaHHbBIX OPraHouA0B KJeTkH. CTpOeHHE TPaHyJSIPHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['mamkuit

(arpaHyssipHBIN) SHAOIUIA3MATHUECKUH peTUKyiayM. CekpeTopHas QYHKIHS



annapara [onbmku. TpaHcmopr BemecTB B KiETKe. Bakyoin pacTUTENBHBIX
kierok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKWA: MUTOXOH/IPUH, TUIACTUIBI.

Crpoenve W (QyHKIMM MUTOXOHApPUN U TiacTul. I[lepBuuHble, BTOpUYHBIE M
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIUX  JIYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEWKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QYHKIUMH HeMeMOpaHHBIX
opraHoujioB kjetku. Pubocombl. MukpodunameHnTsl. MbplllieuHble KIETKH.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHE U [BHXKEHHE SJ>KTYTUKOB H
pecHrdek. MUKpOTpyOOUKH HUTOIIa3Mbl. L{eHTpros.

SAnpo. Obonouka spa, XpOMaTHUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byakuun. SnepHbiii OSNKOBBIA MaTpHKC. [IpOCTpaHCTBEHHOE pPACIONOKEHUE
XpoMOcoM B HHTep(]a3HOM sizipe. benku xpoMaTnHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

2.4

AccuMUIISILMS M IUCCUMMIISILMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M rerepoTpodHbIil. YuacTue KHucIopoAa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obOecrieueHne KieTku: mpeBpameHne ATD B
OOMEHHBIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakuuil KIETOYHOTO
Metabonu3ma. DepMEeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JIEHUCTBHSL.
Kodepmentsl. OTiinuns pepMEeHTOB OT HEOPraHWYECKUX KaTanu3aTropoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BewlecTB B KieTke. PorocuHTe3. Poup
XJoporjactoB B mpouecce ¢orocuHTe3a. CBetoBas U TeMHOBass (hasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (aKTOpPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIHUPYIOLIHE
OaKkTepuH, Kele300aKTepuu, cepoOaKTepHH, BOAOPOJAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtsl OpoxeHUsS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOTIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. [loaroroBuTenbHBIN
stan. ['Mukonn3 — 6ecKucIopoaHOe paculieyieHUue TI0KO3bI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHUE. Poab MUTOXOHIpHN B
mporueccax OMOJIOTUYECKOTO OKHCJICHHUS. Huknnyeckue peaxkuuu.
OxucnurensHoe dochopunupoBanue. [IpenmymecTsa aspodHoOro mytu oOMeHa

BELIECTB Mepes aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTEeTHUECKOr0 0OMeHa



2.5

Peaknun marpuunoro cuHrte3a. [IpUHLIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanu3arus HacneacTBeHHON nHGopMaruu. [ eHeTrnueckuit
KoJ, ero cBoWctBa. TpaHckpunuus — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Oenka.
YcnoBuss OuocuHTe3a Oenka. KomupoBanuwe amMuHOKHUCIOT. Poibs pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTUBHOCTH F€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH U OOJMUratHeie napasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHsle 3a0oseBaHus 4yelioBeKa, KMBOTHBIX, pactenmii. CIIN/, COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpO6JI€MI)I

2.6

3.1

Knerounsnii nwmkn, ero mnepuonbl W perymsiiusa. Wurepdasza u  MuUTO3.
OcoOeHHOCTH TpOIIECCOB, MpoTeKawmux B uHTepdaze. [loaroroBka KiIeTku K
nenenuto. IlpecunreTnueckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUIECKUN ) IEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. IlpuHnunsr perumkanum  JIHK:
KOMILUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPATUIEIbHOCTb.
Mexanusm pemmukanuu JIHK. Xpomocomsl. Ctpoenune xpomocoM. Temomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTwil. JIWMIouaHbId U
rarion bl - Habopbl XpoMocoM. ['omonorunynsie Xpomocombl. IlosoBeie
XPOMOCOMBI.

Jlenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunel muto3a. KapnoknHe3 W LIHUTOKHMHE3. bHonormdyeckoe 3HA4YE€HHE MMTO3a.
Perynsus mutotndeckoro nukia kiaetku. [lporpammupyemas kietodynasi rudens
— amomnTo3.

cDYHKI_II/IOHEIJ'I]':HQJI ICHOMHKA
OpraHI/ISM Kak OMOJIOrHuYecKasi CHCTeMa

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3MBbI u
MHOT'OTKAaHCBBIC OPraHUu3MBbI.

@opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojoe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Oecrnosioro  pasMHOXKEHHUS: [OYKOBaHHME,  CIIOPYJISIUS,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [TonoBsie kieTku, Wi rameTel. Mernos. Craauu Meio3sa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbica Meo3a

1 ITOJIOBOT'O ITpoIecca. Meiio3 u ero MecTO B )KU3HEHHOM LIMKIIS OpTaHHU3MOB.



IIpenzaponpimeBoe pazButue. l'amMerorenes y »UBOTHBIX. IlosioBBIE JKeie3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJNOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOIIMX. 3apobIILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHoB M TKaHEHd M3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOe BiusHHME wYacTel
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiaaka IJIaHa
CTPOEHUSI KHBOTHOTO KakK pe3yJbTal HEPapXUUECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKArOIIEH
cpenpl.

Poct u pazButue xuBoTHBIX. [locTamMOpronansHbIi iepuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSAMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHBIX. (DaKTOpBI peryisLun
pocta KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBLHOTO PA3BUTHS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl OHTOreHe3a yeaoBeKa.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM ILMKJIe pacTteHuid. OOpa3zoBaHue cHop B Imporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIONOTBOpPEHHE M Pa3BUTUE PACTUTEIbHBIX
OpraHus3MoB. J[BOMHOE OIIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

3.3

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAyKH. OcHOBHEIE
TeHETUYECKHE IIOHATHS W CHUMBOJIBL. ['OMONIOTHYHBIE XPOMOCOMBI, aJIJICJIbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMHHaHTHBIﬁ u pGIIeCCI/IBHI)II\/’I IIpHU3HAK,
roMo3urora, rercpo3urora, 4YucTtasd JHUHUA, FI/I6pI/IJII>I, T'CHOTHII, (1)GHOTI/IH.
OcHoBHbBIE MCTOAbI I'CHCTHUKU! I‘I/I6pI/II[OJ'IOFI/I‘IeCKI/II\/’I, HHTOHOFHHGCKHﬁ,

MOJ'IGI(y.TISIpHO'l"eHeTI/I‘{eCKI/Iﬁ

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuoB mepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ MmoTe3a 4ucToTh raMerT.

AHanuzupyrolee ckpemuBaHue. [IpomMexXyTOUuHBIM XapakTep Hacl€JOBAHHUS.
Pacuennenue npu3HaKkoB U HENIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHJenst — 3aKOH HE3aBHCHUMOI'O
HacJleOBaHUsl  TNpHU3HAaKoB.  lluTonorumueckue  OCHOBBI  TUTHOPHIHOTO

CKpCHIMBAaHHA.



CueruieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXAy TeHamMu. XPOMOCOMHAas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEICTICHUs Moja. AyTOCOMBbI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEPOraMeTHbIN MoJ. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneioTponuss — MHOKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM ajjienu3M. B3anMoAeHCcTBHE HEAJUICIbHBIX T'€HOB.

Kommemenrapaocts. Onucras. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun peHotuna. I3sMeHYMBOCTb
IIPU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE INPU3HAKU. BUbl M3MEHUMBOCTH:
HEHACJICACTBEHHAS U HACIIECTBEHHAS.

MopaudukanonHas ~ U3MeHYMBOCTb.  Pomp  cpensl B (popMHpOBaHUM
MoAM(UKAIMOHHOM n3MeHYnBoCcTH. HopMa peakuuy npu3Haka. BapuamoHHbIA psg
u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKAIIMOHHON
WU3MEHYUBOCTH.

I'enorunuyeckas u3meH4nBOCTh. CBOMCTBA FEHOTUIIMYECKON N3MEHUMBOCTU. Buipl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

Kom0OunatuBHass un3MeH4YMBOCTb. Mel03 U MOJNOBOM mporecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTU. Posib KOMOMHATHUBHONW M3MEHYMBOCTU B CO3/IaHUU
TEHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyranmoHHas U3MEHYMBOCTb. BHJIbI MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAHHBIE MyTalMU. SEpHBIE M LMTOIUIA3MAaTHYECKHE
Myraruu. CoMaTH4ecKue U NoJIoBble MyTauuu. [ IpuarHEl BOSHUKHOBEHUS MyTaLUi.
Myrarenbl M WX BIMSHHE Ha OpraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIZIOB B HaclecTBeHHOU n3MenunBocty (H.U.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDh U HACJICIACTBCHHOCTD

3.5

Kapunotun wyenoBeka. MexayHapoaHas MOporpaMMa HCCIEIOBAaHHS T'€HOMA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJIOTMYECKUH,
OJIM3HEIOBBIH, LIUTOIr€HETUIECKHUIA, MO YJISIIUOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpemeHHOE omnpeaeseHue TE€HOTHIIA:
MOJJTHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a00jeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oJIe3HH YyeJIoBeKa. bone3nu c HaCJIEACTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKH B MPEAOTBpPALICHUN

U JICUEHUN TEHETHUECKUX 3a00eBanuii ueioBeka. CTBOJIOBBIE KIIETKHA

3.6

JloMecTuKaIus ¥ CeNeKIs. 3apoxkKIeHNE CeNIeKIIUU U JomecTukarmu. Yaenue H.U.



3.7

BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJIbTYPHBIX PACTEHHH.
Posnp cenexiyu B co31aHUM COPTOB pacTeHUM M mopoA *HUBOTHBIX. CopT, mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnpiTanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOUIBIO OILEHKH
(dbeHoTHIIa TOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolIkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHON pa0oThl. PaqnannoHHbIi 1
XUMAYECKH MyTareHe3 KaK HWCTOYHHMK MYTAllMid Yy KYJIbTYPHBIX (opm
opranu3moB. Mcnons3oBaHHE TEHOMHOIO PEJNAKTUPOBAaHUS M METOJOB
pexombunanTHbeix JIHK 1715 momydeHus ucxoiHOTo Matepuana Jjisi CEJIeKIHH.
[lonyuenne mnomumuonnoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wik MHOpuauHr. HepojcTBeHHOE CKpelBaHWEe, WIM ayTOpUIUHT.
I'erepo3uc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B ceneKuuu. OTnanéHHas
rubpumzanyst. [Ipeononenne Oecruioquiss MeXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

OOBEKTHI, UCIOIBb3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HUX  XapakTePUCTHKA. 1pajuliMOHHAas  OHOTEXHOJIOTHS:
xJieboneueHne,  MOJNlydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHUOIOTHYECKUX TEXHOJOTHIA.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M TeHHas HHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 Te€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus U MEepCreKTUBBI
XpOMOCOMHOM ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHu4€CKOro Mmupa

4.1

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opraHudeckoro wmwupa. IlpuHuMnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE TPUObI, OJHOKJIETOUYHbIE BOJOPOCIH, IpYyTrUe
npotucTsl. KonoHnanbHble OpraHu3Msl. J[BUkeHNE OJHOKJIETOUYHBIX OpraHU3MOB:
amMEOOUHOE, )KT'YTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OPraHU3MOB.

PaSHpa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHU3MOB. Taxcucer

4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBS3b YaCTEH MHOTOKJIETOYHOI'O OpraHUu3Ma.
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Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUHOIo opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHu pacteHuid. TUIBI  PacTUTENIBHBIX TKAHEW:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PyHKIUN U pacloiOKEeHUs TKaHEH B OpraHax pacTeHH

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuil. /[BUkeHre MHOTOKJIETOYHBIX PACTEHUM: TPOIIM3MbI U
Hactuu. IloriomieHue BOABI, YIVIEKUCIOrO ra3a M MUHEPAJIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB uepes3 MoBEpXHOCTh KIICTKH.
TpancriopTHble cuCTeMbl pacTeHui. Bbimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBbIX pacteHuil. Kyrukyna. CpeAcTBa NMacCMBHOM M XMMHYECKOH
3amuThl. OUTOHIIMIBI.

PaznpaxxumocTh U perynsuus y opraHu3MoB. Pa3ipaxumocTe U peryiasuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BemiecTBa M UX 3HAYCHHUE

4.5

4.6

MHOrokieTouHbsle  KMBOTHBbIE.  B3auMOCBS3b  4acTe€il =~ MHOTOKJIETOYHOI'O
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOT'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKUBOTHBIX TKaHEH: OIUTCIMAIbHAsA, COCAWHUTCIIbHAA, MbIIICUYHAsdA, HCPBHAJ.
OcoOenHoctu cTpoeHHs, (YHKUMH U pacloNOKeHHs TKaHeW B OpraHax

JKHNBOTHBIX N YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opranu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanume >xkuBOTHBIX. IluTanume
MO3BOHOYHBIX UBOTHBIX. J[pIxaHue kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIErO4YHOE JIbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JIErKUX TO3BOHOYHBIX XUBOTHBIX. J[bIXaTelIbHAs CHUCTEMa 4elnoBeKa. MexaHusMm
BEHTWIALIMM JIETKUX Yy NTUI ¥ MICKONUTAOUMX. TpaHCHOPT BEWIECTB Yy
opranu3MoB. TpaHCIIOPT BEHIECTB Yy XMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHas  cucreMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUs. DBOJIIOLIMOHHBIE  YCIIOKHEHHUS] CTPOEHHUST KPOBEHOCHOM
CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosin. OpraHsl BoieneHuss. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIICIUTEIIBHOW CHCTEMaMH. BpineneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIOKpoBBI M HX
MIPOU3BOIHBIE.

PaznpaxuMocTh U peryndinust y opranu3mMoB. Pa3ipakuMocTh y OJTHOKJIETOYHBIX
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5.2

5.3
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opranu3moB. Takcuchbl. Pa3apaXuMocTe W PpEryjsiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BelleCTBAa U UX 3HAYCHUE.

HepBHas cucrema u pedeKTopHas peryisiius y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepsHas cucrtema u e€ otaesnsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOEHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputMoB u mporpamm i 3PQPeKTHBHON (PYyHKIIHMOHATBEHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTeHHﬁ, JKHUBOTHBIX U YCJIIOBCKA
OpraHmM YCJIOBEKA U €TI0 3JO0POBLEE

Oprasbl ¥ cUCTEMbI OPraHoB 4esioBeKa. OTaenbl TOJI0BHOIO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas ayra. be3ycnoBHbIE U yCIOBHBIC
peduexcer. 'ymopanbHast perynsiiusi W SHAOKPHHHAS CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl 3HAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[elicTBE TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHIAOKPUHHOW cucTeM. [unoramamo-runoduszapHas

cucrema. Pediekc u pedaexropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

3ammra opraHu3ma oT Oosne3Hed. MIMMyHHas cuctema yenoBeka. KierouHslit u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crennuIecKuit
UMMYHHUTET. Teopusi  KIOHaJIbHO-CEIEKTUBHOro ummyHutera (IL.DOpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3sMoB. Poib
BPOX/IEHHOI'0 UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM

KposeHnocHas cucrema u e€ opransl. Cepale, KPOBEHOCHBIE COCYABI U KpPOBb.
Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ peryiasuus

Jbixanue yenoseka. /uddysus razoB yepe3 MOBEPXHOCTh KIETKH. J[pIxarenbHas
cucrteMa 4eloBeKa. JlpIxarenpHas IMOBEpXHOCThb. Perymsmus  abIXaHUS.

JlpixaTeabHbIe 00BEMBI

5.5

5.6

5.7

[MumeBapurtenbHast cucremMa uenoBeka. OTHenbl MUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapurenpHple  kKene3bl.  BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE

IMUIICBAPCHUC

ITokpoBbl m wux mnpowusBojaHble. Oprasbl BbiaeneHus. Ilouku. CrpoeHue u
¢yHkuroHMpoBaHUE HedpoHa. DuIbTpalys, ceKpeuns U oOpaTHOe BCAChIBaHUE
KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

JIBI>KeHHE 4eloBeKa: MblliedHas cucreMa. CKeleTHble MBIIIIBI U UX padoTa.

CTpoeHHE U TUITBI COEAMHEHUS KOCTEU

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomonvonHass  teopuss Y.  JlapBuHa. IlpeAamnochUikM  BO3HUKHOBEHHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

I[BI/I)KYH_II/IC CHJIBI ABOJIIOIUMHU BUIOB 1o Y. I[apBI/IHy (BLICOKa}I HMHTCHCHUBHOCTD
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pPa3sMHOXEHHsI OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHUE, €CTECTBEHHBINH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopuu Bomonuu (CTD). HeltpanbHas Teopwus
sBoioid. COBpeMEeHHAasi SBOJIIOIMOHHAS OMOJIOTrHs. 3HAYEHHUE HBOJIIOLIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTUHBI MUPA

IMonmynsanus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[bl
OLICHKM TI'€HETHYECKOTO pa3HOOoOpa3usi U CTPYKTYpbl HONyJsAuuid. M3meHeHue
reHooHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (HAKTOPbl  (IBMDKYILME CHJIBI) 3BOJIOLUUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHbie
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aulened B momymsmusax. Oddekr
OCHOBATEJIS. Murpauuu. W3onsanus HOIYJISLIMNA: reorpaguueckas
(mpoctpaHcTBeHHas ), Orojgoruveckas (penpoayKTUBHAS).

EcrecTBennblii  oTOOp — HampaBusiommid  paxTop dBomoiMH.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JBMXKYILUH, CTAOMIM3UPYIOIIMH, pa3pblBaOIIUN
(mu3pyntusHbii). [TonoBoit oT6Op.

[TpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yJlbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobsenuit y opranuzMoB. OTHOCUTENBHOCTD
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBaHue kak —pe3ysbTaT
MUKpO3BOJIIOIUHU. M3omsauus — kimrodeBod ¢akrop BuIooOpasoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CHUMITaTpU4Yeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJIMIUIOWIU3AINs,
rubpuansanys). JJMTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO pa3HOO0pa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O6uopazHooOpasus. MUKpPOIBOIOLUS M KOIBOJIOLUS MApa3sUTOB M HMX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTONUYHMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI O0PHObI

C HeH

6.3

MeTtoapl n3ydeHuss Makpol3Boitonuu. [lameoHTonornueckne MeToAbl M3y4deHUs
sBosonnu. [lepexonubie Gopmbl 1 QpHUIIOreHETHUECKHE PSAAbl OPIaHU3MOB.
buoreorpadudeckue Metobl u3yueHust 3BoIOIMH. CpaBHEeHUE (IOPHI U QayHbI
MaTEepUKOB M OCTPOBOB. buoreorpadudeckue odnactu 3emnu. Buasl-sHIeMUKH 1
PEITUKTHI.

OMOpHOIOTHYEeCKHEe U CPaBHUTEIbHO-MOPQHOIOTUYECKUE METO/Abl U3yUYEHUS

3BOIIOLMHU. ['eHeTMYeCKHe MEXaHH3MBl SBOJIIOLMU OHTOI€HE3a M IIOSBIICHUS
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SBOJIIOLIMOHHBIX ~ HOBUIECTB. | 'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHtapHbsle  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHYECKHEe M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHS]  DBOJIOLIHUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOMBI MOCTPOCHUS (PUIOTeHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuiia) 3BojronuU. HeobpaTUMOCTh 3BOJIOLUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIOTIUN

Hayunbple rumoTessl MNpPOMCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4Hble MPpeICTaBICHUS O 3apOKICHUH KU3HU (KPEAllHOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. I[lpoucxoxaeHue KU3HH U
acTpOOHOJIOTHS.

OcHoBHBIE 3Tallbl HEOpraHMYecKoW sBomtonuu. [lmaHetapHas (reororuyeckas)
HBOJIIOIUS. XUMHUECKas »dBOJIOLMUSA. AOHOTCHHBI CHHTE3 OpPraHHYECKUX
BemiecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nonumepoB u3 MoHoMmepoB. KoanepBatHas rumnore3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XonjeilHa, reHetuueckas runore3a I. Mémnepa.
Pu6o3umer (T. Uek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnun u meroabl €€ u3yudeHus. Vckoraemble OpraHMYeCKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonornyueckas 1Kasa: 0HbL, Ipbl, HEPUOIbL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIOLUS MeTabosin3Ma. BO3HMKHOBEHHE TIE€PBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycOB. [IpouncxokeHne MHOIOKJIETOUHBIX OpraHu3MoB. Bo3HuUKHOBeHuHe
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUUA BBICHIUX pacTeHuil. OCHOBHBIE apoMOPGO3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIONUU JKUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBeie XOpnoBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNEe MICKOMHUTAOIINX U

ntul. [lpuHmun xmodyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU U
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MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpHOJaM: apXei, poTepo30H, MaIe030H,
Me30301, KaiHO30H. OOmas XapakTepUCTHKA KIWMaTa M TeOJIOTHYSCKUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPU3UCHI mnponuioro. I[lpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBI SKOJOTUUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

Paspgenst m 3amaum  anTpomnosnoruu. Metonsl anTpornonoruu. CraHoBIEHUE
MPEACTABIECHUI O MPOUCXOKACHUM YeoBeKa. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHUYECKOE IOJOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3H0JIOT0-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTau4ms 4elloBeKa OT JKUBOTHBIX. [IpsIMOX0KI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTpONOreHe3a: OHOJIOTHYECKHe, COIHalIbHBIC.
CooTHoteHrne ONOIOTHIECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaIuM AHTPOIIOTreHEe3a. ABCTPAIONUTEKU — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMmenblil, MEpBble WU3TOTOBICHUs opyauidl  Tpyaa. Yenosek
MPSMOXOJISAIIMNA W TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YenoBek
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUWA KaK BHJ JIIOACH XOJIOJHOTO KJIMMATta.
UYenoBek pa3ymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEIOBEK, OCBOEHUE
KOHTHHEHTOB 32 MpeneiaamMu AQppuku.

DOBONIOIUS COBPEMEHHOIO uesnoBeKka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTalMoOHHBIN Tpoluecc U nonuMopdusM. I[lomynsiiioHHBIE BOJIHBL,
npetid reHoB, Murpanusa U «3OQPeKT oCHOBATENA» B MOMYISIIHIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeonHas
(eBpas3uiickasi), aBCTpaJO-HErpoWJHAs  (PKBATOpUAJbHAS),  MOHTOJOMIHAS
(a3uarcko-aMepukaHckas). Bpemss u myTu pacceneHusi 4yelIoOBEKa IO IJIaHETE.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HecOCTOSTENbHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YelloBeKa K pa3HbIM YCIOBHUSM OKPYXKaloUEH Cpesbl.
Bnusinue reorpaguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJOTHUI0 U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U IMpUCymue UM 3aKOHOMCPHOCTHU

7.1

Pazgene! u 3a7a4M SKOJIOTHH. CBSI3b DKOJIOTUH C APYIruMH HayKaMHu.




Metoner skonoruu. lloneBeie HaOMIOAEHUS. ODKCHEPUMEHTHI B  OKOJIOTHH:
MPUPOJHBIE U JiabopaTopHbIe. MoOJENIUpOBaHHE B DKOJOTUH. MOHUTOPHHT

OKPYIKaIOIIeH Cpeibl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Knaccudukanms
JKOJIOTMUECKUX (PAaKTOpOB: abMOTHYECKHE, OMOTHYECKHE, aHTPOIOI€HHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHS 3Koyorndeckux ¢akropoB. Ilpasuiio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii akrop. JleicTBue pasHbIX
YYaCTKOB COJHEYHOIO CIIEKTpa HA OPTraHu3Mbl. OKOJOIMYECKHUE TPYIIIbI
pacTeHMil M JKMBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJsib CBETA.
DoTonepruoAn3M.

Temnepatypa kak okojorudeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranu3msl. [IoHKUIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oskonoruyeckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
nojAep KaHuio BoAHoro Oananca. Knmaccudukainus pacTeHHl 1O OTHOLICHHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHMS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3]YyILHAs, IIOYBEHHAas,
ryOWHHAs  TMOANOYBEHHAs, BHYTPUOpPraHuU3MeHHas. (DU3NKO-XMMHUYECKUE
OCOOCHHOCTH Cpell OOWTaHuUs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHI
KU3HU.

XKuznennnle Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUKH, MHOTOJIETHUE TpPaBbl,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIIHAYECTBO, cUMMOMO03 U ero ¢opmsel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHHYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomuueckue, (opuueckue, (dabpuueckue). 3HaUeHUE
OMOTHYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTHYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUU. HOHYJ'ISIHI/ISI Kak OMOJIOrMYecKast
cuctemMa. Poiib HEOTHOPOTHOCTU Cpeibl, PU3HUECKUX OaphepOB U OCOOEHHOCTEH

O6uoJIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIMMA.



OcHOBHbBIE TMOKa3aTeNN MOMYJALMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAsl CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLU.

Okosorudeckass CTpykrypa nomyiasiuud. OLleHKa YHCIEHHOCTH IOIMYJISLUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MonenupoBanue AUHaAMMKU — nomymsinuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonymsiuuu. Kpusble BbDKMBaHMs. Perymsnus 4uCIEHHOCTH MOMYJISILUM: pOJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsiTne 00 oKojormyeckod Hume Buaa. MecrooOutanue. MHoOromepHas
Mozenb sKkonorndeckod Humm Jk.M. XatumHcoHa. Pa3smepsl 3KOIOrMYeckoin
Huuy. [loTeHnnanpHas v pealn30BaHHAs HULIN.

Bun xak cucrema mnonynasuuid. Apeansl BUAOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opranu3mMamMu B OuWOIleHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: IMPOAYIEHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHH. Tpodudeckue Ienu U CeTH.
Abuotnyeckue 65m0ku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEILIECTB U [TOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MMUPaAMUJIBI YHCesl, OMOMACCHI  SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPONOIE€HHbIE BO3ACHCTBHUS Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 nmonHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATpPO3KOCUCTEMA.
ArpoueHos. Paznnunst Mex1y aHTpONIOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. ['opozackas diopa u
(dayna. CuHaHTponHM3alKs TOpOACKOM ¢ayHbl. bromornueckoe U X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTU (HOPMHUPOBAHUS
OCHOBHBIX B3alMOJIEWCTBHI OPraHM3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh
OpraHWU3MOB, TIOMYJSITUA W OSKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3JECHCTBUN

7.5

buocepa — oOmemnanerapHas o6Oojgouka 3emiid, T CYIIEeCTBYeT WU

cyliecTBoBasna XHu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu



6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
3aKOHOMEPHOCTH CYyIIeCTBOBaHUS Ouocdeprl. OcobeHHOCTH Omochepbl Kak
rnobanbHOM  9KocucTeMbl.  JluHamuyeckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3oHanpHOCTH Ouochepsl. [TonsTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jleca, CMEIIAHHbIE M IIMPOKOJHMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
IYCTHIHHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimMmar, pacTUTENbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KHBBIX CHCTEM, OILCHKAa MX PECYpCHOrO MOTEHIMANa M

onocdepHbIX QyHKIUN

7.6

DKOJOTUYeCcKe KPU3UCH M MX NMPUUYMHBL. BosnmelicTBue denoBeka Ha O6uochepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Pa3pymenue nmoussl. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3Menenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
pacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHbBIE MPUHLMIIBI OXPaHbl MPUPOJBL.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranuueckue casibl ¥ 300JI0TUYECKHUE TAPKH.

OCHOBHBIE TPUHUMUIIBI YCTOWYMBOIO PA3BUTHUSI YEJIOBEUECTBA M IPUPOJIBIL.
PanmonansHoe  mpUpOJOMONB30BAHME U COXpPaHEHHE  OHOJOTHYECKOro

pazHooOpa3zus 3emin




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



