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IHOACHUTEJIBHASA 3AIINCKA

IIporpamma mno ywyeObHomy npenmery "buonorus" (manee - Ouosiorusl) Ha ypOBHE
cpeaHero odiero oopa3zoBaHus pa3padoTaHa Ha ocHOBe DeaepaibHOTO 3aKkoHa 0T 29.12.2012
No 273-®3 «O06 oOpazoBanun B Poccuiickoii @enepaunun», ®I'OC COO, Konuenmuu
npenofaBaHus yueOHOro mpeamera «buojorus» W OCHOBHBIX MOJIOKEHUU (eaepaabHON
paboueit mporpaMMbl BOCITUTAHUS.

VYyeonslii npeamer «buonorus» yriyos€HHoro ypoBHs u3ydeHus (10—11 xmaccsr)
ABIIIETCS OJTHUM M3 KOMIIOHEHTOB MIPpeIMETHOM 00acTu «EcTecTBEeHHO-HAYYHbIE TTPEIMETHD».
Cornacao monoxenusm OPI'OC COO mpodunpHbie ydeOHbIE NMpPEAMETHI, H3ydyaeMble Ha
yrayOnE€HHOM YpOBHE, SBIAIOTCS crocoboMm muddepeHnuanu oOydyeHUsT Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHMsT M TNpU3BaHbl O0ECHEUYUTHh IPEEMCTBEHHOCTh MEXKAY
OCHOBHBIM OOIIMM, CpeAHMM OOIIMM, CpPEAHUM NPO(PECCHOHATBHBIM M  BBICIIUM
oOpa3oBaHueM. B ToO ’xe BpeMsi KaXIbli M3 3TUX Y4YEOHBIX MPEIMETOB JOJIKEH OBbITh
OPUEHTHPOBAaH Ha MPUOPUTETHOE pELICHHUE O0pa30BaTEIbHBIX, BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33aJa4, CBSI3aHHBIX C MPOPOpUEHTALMEH 00Yy4arOIIUXCS U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTh HayYyHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEN, MEAULIUHOM,
AKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" gaét npencraBieHue O LENd U 3a/1a4ax
u3ydeHus: ydeOHoro mpenmera «buonorus» Ha yriyOJEHHOM YpOBHE, ONpEEsIeT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTypUpPOBaHUE IIO
pazzenam M TemaMm, pacopelesieHue IO KiaccaMm, PEKOMEHAYET TMOCIeA0BaTeNIbHOCTh
M3y4YeHUsl y4eOHOro mMaTepuaja ¢ YY4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JIOTUKHM y4eOHOro mpolecca, BO3pacTHbIX 0COOEHHOCTEN oOyuaroniuxcs. B mporpamme mno
OMOJIOTMM pPEaTU30BaH MPHUHIMII MPEEMCTBEHHOCTH C H3y4Y€HHEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHus, Onarogapst yeMy IpOCMaTpUBAETCS HAIPABIEHHOCTh Ha
MOCJIEAYIOIEee Pa3BUTHE OMOJOTMYECKUX 3HAHWUN, OPUEHTHUPOBAHHBIX Ha (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOTO0 MHUPOBO33PEHUS, 3KOJIOIMYECKOrO MBIIIIEHUS, NPEICTAaBICHUN O
3I0pOBOM 00pa3e KU3HHU, HA BOCIIUTaHHE OEPEKHOT0 OTHOIICHHUS K OKPYXKaIOIIe IpupoIHON
cpene. B mporpamMMe mo Ouosniornu Takke IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTO IpenmMera
«buonorus» B peamuzaumu TpedboBanuit GI'OC COO k mIaHUPYEMBIM JUYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM OO0ydeHHUs M B (OPMHUPOBAHWU OCHOBHBIX
BUJIOB YUEOHO-TIO3HABATENBHOU ACSITENBHOCTH OOYYAIOMIMXCS MO OCBOEHUIO COJEpKaHUS
OMOJIOTHYECKOT0 00pa30BaHMs Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHMUs.

VYyebnblii npeamer «buonorus» Ha ypoBHE CpeHEro oO1ero oopa3oBaHus 3aBepuiacT
Ouonoruyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YIIIyOJIeHHE
3HaHUN 00yYaromMXCs O KUBOW MPUPOJIE, OCHOBAX MOJICKYJAPHOU M KJIECTOUYHOWU OMOJIOTHH,
HMOPHUOJIOTUN U OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUHN, OMOTEXHOIOTHH, YBOJIIOIMOHHOTO
YUEHUS U KOJIOTUH.

Nzyuenne yuebHOTro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHUEHTHPOBAHO
Ha MOJITOTOBKY O0YYaIOIIUXCS K MOCIEAYIOMEMY TOJTYISHHIO OMOIOTUYECKOTO 00pa3oBaHMs
B By3aX M OpraHM3alMsIX CpeaHero mnpodeccuoHaabHOro obpa3oBanus. OCHOBY €ro
COJIEP’KaHUsI COCTABIIACT CHCTEMa OHOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3yYECHUU
OOy4arolMMHUCSl COOTBETCTBYIOLUX CHUCTEMATHUYECKUX pa3/ejoB OHOJOTMU Ha YpOBHE
OCHOBHOro obuiero oopasoBanusi, B 10—11 kyaccax 3Tu 3HaHMs nojy4aroT pa3zsurtue. Tak,
paciiupeHbl M YIiIyOJIeHbl OMOJIOTMYECKHE 3HAHHUA O PACTEHUSX, >KMBOTHBIX, IpuOax,
OaKTepusx, OpraHu3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HHU, JONOJIHUTEIbHO



BKJIIOUEHBI OMOJIOTMYECKHE CBEACHHUS MPUKIAIHOTO M TOHWCKOBOTO XapakTepa, KOTOphIe
MO>KHO HCTIOJIb30BaTh KaK OPUEHTHUPHI I MOCIEAYIoNero Beidopa nmpodeccuu. Bosmoxkna
TaK)Ke UHTErpanysi OMOJIOrHYeCKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSIMU, OJTyYEHHBIMU
00y4aroIUMUCS MpU U3y4eHUU (QUBUKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

Crpyktypa mnporpamMmbl o ydeOHOMYy TmpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIN U SBOJIOIUOHHBIA MOAXObI K U3y4eHHUIO Onosioruu. CoriacHO UM, U3Y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTE€pHble Il JKUBBIX CHUCTEM pa3HOrO0 YPOBHS
OpraHu3alliM, SBOJIOUUUA OPTaHUYECKOr0 MHUpa Ha 3emiie, COXpaHEHHUs OMOJIOTHYECKOro
pazHooOpasus miuaHeTsl. Tak, B 10 ki1acce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOUHOM
OuoN0orUY, SMOPUOJIOTUA U OMOJIOTUM PAa3BUTHSA, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKOM OMONIOTHH, aKTYAIU3UPYIOTCS 3HAHUSA 00YYaIOIINXCs 0 O0TaHUKE, 300JI0THH,
aHATOMMH, (PU3HOJIOTUH YesnoBeka. B 11 kimacce n3yyarorcs 3BOJIIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U YueHHe o buocdepe.

VYyeoOnslii mpenmer «buonorus» npusBaH OOECIEUUTh OCBOCHHE OO0YYarOIUMHUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HWJAEH, NPUHIMUIOB M IPAaBUJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA, 3HAHUW O CTPOCHHH, MHOTO0Opa3uu H
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJIALNH, OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHKEHUSIX, COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHH, MPUKIIATHBIX aCIIEKTax
OMOJIOrMYeCcKUX 3HAHUU. [{71s1 pa3BUTHUS U OIepKaHUsI MHTepeca 00yJaromuxcs K OM0JI0ruu
Hapsily CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOIO MaTepHala B COACPKaHUH MPOTrpaMMbl
1o OMOJOTMM MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS M PA3BUTHUS TOM Win
MHOM 005aCcTH OMOJIOTHH, BKJIAJOM OTE€YECTBEHHBIX U 3apyOekKHBIX YUYEHBIX B pEIICHUE
BOKHEHIIIMX OMOJOTUUECKUX M DKOJIOTHYECKUX MPOOIEM.

Lenp u3yuenus yueOHoro npeamera «buonorus» Ha yriamyOaéHHOM ypOBHE — OBJIaJICHUE
0Oy4aroIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allMM >KUBBIX CHUCTEM
pa3HOr0 paHra W NPUOOPETEeHHE YMEHUM MCIOJIb30BaTh 3T 3HAHHMS B (POPMUPOBAHUU
MHTEpeca K OmnpenenéHHoN o0aacTu Npo(ecCHOHANbHON AESTENbHOCTH, CBSI3aHHOM C
OuoJyiorued, Wi K BBIOOPY Y4YEOHOTO 3aBeACHUS ISl TMPOJAOKEHUS OHOJOTHYECKOTro
o0pa3oBaHus.

JlocTuxeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJaEéHHOM YpOBHE
o0ecneunBaeTcs PeleHuEM CIEAYIOIUX 3a/1a4:

OCBOCHHE OOyYarOIIMMHCS CHCTEMbl OHMOJIOTMYECKHUX 3HAHWHW: 00 OCHOBHBIX
OMOJIOTMYECKHUX TEOPHUSIX, KOHILIETILHUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHUpa; O CTPOEHUH,
MHOT000Pa31H U 0COOCHHOCTSIX OMOJIOTUYECKUX CHUCTEM (KJIETKA, OpraHU3M, OIYJISILIHS, BUI,
OouoreoreHo3, omocdepa); 0 BBIJAIOIMIMXCS OTKPBITHSAX M COBPEMEHHBIX HCCISAOBAHUIX B
OroJorny;

O3HAKOMJIEHME  OO0ydYaromuxcsi ¢ METOAaMu  [O3HAHMUS  SKMBOM  TPUPOABL:
UCCJIEI0OBATEIbCKUMU  METOJaMH OUOJIOTMYECKUX HAayK (MOJEKYJISIpHOM U KIETOYHON
OuoJ0ruY, SMOPUOJIOTUA U OMOJIOTUM PA3BUTHSA, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OMOJOrMHU, NaJCOHTOJIOTMH, SKOJOTHMU); METOJAMH CaMOCTOSITEIBHOTO
pOBE/ICHUs] OMOJIOTMYECKUX HUCCIEeOBaHUN B J1abopatopuu U B mpupoie (HaOioAeHHe,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE O0YYaIOIMIMMHCS YMEHUSIMHU: CAMOCTOSITEIbHO HaXOIUTh, AHAJTU3UPOBATh U
UCIIONIb30BaTh  OHMOJOrMYecKylo  HH(popmaimio; MOJIb30BAaTbCA  OMOJIOTUYECKON
TEPMHHOJIOTHEH W CHUMBOJIMKOHN; YCTaHABIMBATh CBSI3b MEXIY pa3BUTHEM OHOJOTHH U
COLIMAJIbHO-9)KOHOMUYECKUMHU U 3KOJIOTUYECKUMU IMPOOIeMaMH YeIOBEUYECTBAa; OLIEHUBATH



MOCJICJICTBUSL CBOEU JEATENBHOCTH IO OTHOLICHUIO K OKPYXAIOUIEW MPUPOAHOM Cpene,
COOCTBEHHOMY 3JIOPOBBIO M 3[IOPOBBIO OKPY’KAIOIIHMX JIFO/ICH; 0OOCHOBBIBATh U COOJIIOIATH
Mephl TIporiIakTHKA WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUjia TOBEICHUS B TPHUPOAE U
oOecrieueHus1 0€30MacCHOCTH COOCTBEHHOMW KU3HENESITEIIbHOCTH B YPE3BbIYAHBIX CUTYALUsX
IPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAYUHbIEC OTKPBITHS
B 00/1aCTH OMOJIOTHH;

pa3BUTHE y 00yYarOUIUXCsl MHTEJUIEKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMU U COBPEMEHHBIMU MCCIICIOBAHUSMH B OMOJIOTHH,
penraeMbIMH €10 MpoOJIeMaMHu, METOI0JIOTHEN OMOJIOTMUECKOT0 UCCIEA0BaHMs, TPOBEACHUS
HKCIIEPUMEHTAJILHBIX HCCIEAOBaHUM, pelieHusT OMOJIOTMYECKHX 3a/ad, MOJETUPOBAHUS
OMoNOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCITUTAaHNE Y 00YJArONINXCs IIEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIC B TICJIOM U K
OTIETBHBIM €€ OOBEeKTaM W SIBICHUSAM; (OPMHUPOBAHUE DSKOJOTUYECKOH, TCHETHYCCKOM
IPaMOTHOCTH, O0OIIEH KyJIbTYPhl IOBEACHUS B MIPUPOJIC; HHTETPAIIUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHue 00yJaroIUMuUCs KOMITETCHTHOCTH B paIrmoHAIEHOM
MIPUPOIONIOIL30BaHNH (COONIOICHNE TIPaBWII TIOBEJACHUS B TPUPOJE, OXpaHbl BHIIOB,
sKOCUCTEM, Ouocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 3J0POBbS OKPYKAIOIIUX
mone (cobOmoneHuss Mep MNpodHIAKTUKH 3a0ojeBaHui, obecredeHne O0e30MacHOCTH
KU3ZHENIEATEIbHOCTH B UYPE3BBIYANHBIX CUTYAIUSX MPUPOJTHOIO U TEXHOTCHHOIO XapaKTepa)
Ha OCHOBE MCIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUN U YMEHHI B OBCETHEBHOM JKU3HH;

CO3JIaHUE YCIIOBUM JJII OCO3HAHHOTO BBIOOpa OOYYAIONIUMUCS WHAUBUIYaTIbHOU
o0pa3oBaTeNbHON TPAEGKTOPHUH, CIOCOOCTBYIOIIEH TMOCIEAYIONIEMY TPO(EeCCHOHATEHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHM C WHIWBHIYyIbHBIMA WHTEpPECAMU M TOTPEOHOCTIMH
pEerHoHa.

OO6miee yucI0 9acoB, OTBEJCHHBIX HAa M3YYCHHE OWOJIOTMH Ha YTIIYOJICHHOM ypOBHE
cpeaHero odmero obpa3oBanus, cocrariseT 204 yaca: B 10 kmacce — 102 gaca (3 4daca B
Henento), B 11 kmacce — 102 yaca (3 gaca B HEJETO).

OT6op opranu3anMoHHBIX (OpPM, METOJAOB U CPEIACTB OOy4YEeHHsT OHOJIOTHMU
OCYIIECTBIISIETCS C YUETOM CHEIIU(UKH €ro COJIepKaHMs U HAITPABICHHOCTH Ha MPOJI0KCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3AIMIX CPEIHEr0 MPOPECCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHUs.

OO0s13aTeNBbHBIM YCIOBHEM MPU 00y4YEeHHUH OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE SIBJISETCS
MPOBE/ICHUE JIA0OPATOPHBIX W TpakTUdeckux pabor. Takke ydactue oOydarommxcs B
BBITIOJIHCHUH TIPOEKTHBIX U Yy4eOHO-UCCIIENOBATENHLCKUX padoT, TeMaTHKa KOTOPBIX
OTIPEIEISICTCS YUUTENIEM Ha OCHOBE MMEIOIIHUXCS MaTepHUAbHO-TEXHUUECKHX PECYpCOB U
MECTHBIX ITPUPOTHBIX YCIOBUH.

COILEPKXAHUE OBYUYEHUA

10 KUIACC

ConepxaHue NOpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyjapcTBeHHoi utoropoi arrecrauu (I'MA).
Tema 1. buosiorusi Kak HayKa



CoBpemeHHas OuoJIOrusi — KOMIUIEKCHas HayKa. KpaTkas uctopust pa3BuTHs OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMHU npoOiembl. DyHIaMeHTaIbHbIE, IPUKIAJHbIE U
ITOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue O6uonoruu B (QOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe OUOJOTUU B MPAKTHUYECKOM
NEATEIIBHOCTH 4YEJIOBEKAa: MEIULIMHE, CEIIbCKOM XO34MCTBE, IPOMBIIUICHHOCTH, OXPAaHE
IPUPOIBI.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apsei,
I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, . 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeen-Pecosckuit, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuis! u cxembl: «CBSI3b OMOJIOTHH C IPYTUMH HayKaMuy, «CucTeMa OMOJIOTHIECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX U3YYCHHUE

XKuBble cucTteMbl Kak OpeaMeT u3ydeHus Ouosorud. CBOWCTBA JKUBBIX CHCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M  ILEJIOCTHOCTh, CJOXKHOCTh H
YHOOPSIAOUYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHM3allHsl, CaMOBOCIPOU3BEICHUE,
pa3IpaxuMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHu3alMM >KMBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIN,
OpPraHU3MEHHbIM,  MOMYJALUOHHO-BUJIOBOW,  SKOCHUCTEMHbI  (OMOreoleHOTHYECKHU),
ouocgepusii. [Ipouiecchl, MpoucxoasIIKe B KUBBIX cucTeMax. OCHOBHBIE IPU3HAKY JKHUBOTO.
Kuznb kak popma cymiectBoBanus Mmarepuu. Hayku, n3yyatoniue >kuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3alyH.

N3ydenue xxuBbIX cucteM. Metojsl Ouosiorndeckoid Hayku. HabGmronenue, usmepenue,
DKCIIEPUMEHT, CHCTEMATH3alusd, MeTaaHann3. l[loHATHE O 3aBUCHMOW M HE3aBHCUMOMN
nepeMeHHou. [lnanupoBanue skcnepuMeHTta. IloctaHoBKa m mpoBepka runore3. Hynesas
runore3a. [lonarue BbIOOpKM M €€ AOCTOBEpHOCThb. Pa3zdpoc B OMOJOTMYECKHX AaHHBIX.
OneHka TOCTOBEPHOCTH IMOJYYEHHBIX PE3YyJbTaTOB. [IpUUMHBI HCKaKEHUS PE3YIBTATOB
sKkcnepuMeHTa. [loHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmumsr u cxembl: «OCHOBHbIE NPU3HAKH JKU3HW», «bHoJOrmueckue cucreMmsl,
«CBoiiCTBa KHBOW Marepum», «YPOBHU OPraHU3ALMM KUBOW MOpUPOAbD, «CTpoeHue
KUBOTHOM KJIETKN», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreornienos3y», «buocdepa», «MeToabl U3ydEHUS KUBON TPUPOIBD.

O6opynoBanue: mabopaTopHOe 00OpyIOBaHWE I TPOBEICHUS HAOJIOJICHHM,
M3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHUE pa3NUYHBIX METOAOB IPU U3YUYEHHUH JKHUBBIX
CUCTEM.

Tema 3. buoJsiorust KJieTKku

Kierka — cTpyKkTypHO-(QYyHKIIMOHAIbHAS €AUHUIIA )KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lneitnen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHHU.

MeToapl MOJEKYJISIPHOW W KIETOYHOW OHOJIOTMH: MHUKPOCKOMHUS, XpomaTorpadus,
ANeKTpodope3, METOJ MEUYEHbIX aTOMOB, auddepeHunanbHoe IeHTpUu(yrupoBaHue,
KYJbTUBUPOBAHUE KIIETOK. M3yuenue Quxcuposannvix K1emoK. DneKTpoHHas
MUKpockonus. Kongokanvuas mukpockonus. Bumanvhoe (npudicusnennoe) usyuenue
KJIemoK.



JemMoHCcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryxk, T. IlIBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIM MUKPOCKOID», «HcTopus
Pa3BUTHS METOJIOB MUKPOCKOITAN.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTsl paCTUTEIbHBIX, >KUBOTHBIX U
OaKTepHabHBIX KIETOK.

IIpakTuyeckas padora «3yyeHue MeTONOB KJIETOYHOU OMoOruM (Xpomatorpadus,
anektpodopes, nuddepeninanbaoe neHTpudyrupoBanue, [11[P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKAN COCTAB KJIETKHA. Makpo-, MUKpPO- U YJIBTPAMUKPOIJIEMEHTHI. Boma u eé
POJIb KaK pacTBOPUTEINS, PeareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KJIETKH, TEIJIOPETYIISLUN.
MunepanbHble BelIeCTBa KJIETKH, UX Ouoyornyeckas pojb. Pojgb KaTHOHOB M aHHMOHOB B
KJIETKE.

OpraHnyeckre  BEHIECTBA  KIIETKH. buonornueckne - moJMMEPHI. benku.
AMUHOKHUCIIOTHBIN cocTaB 0ekoB. CTPYKTYpbl OenKoBOM MoJieKkyibl. [lepBudHas cTpykTypa
OeJika, MeNTUHAs CBA3b. BTOpHUYHAas, TpeTu4yHasi, YeTBEpTUUYHAs CTPYKTYphl. [leHarypanus.
CaoiicTBa OenkoB. Knaccudukanus 6enkoB. buonornueckue pyHkiuu 0enkoB. [lpuonsi.

VYrieBoapl. MoHOCaxapu/ibl, AUCaxapuabl, OJUrocaxapuibl U nosaucaxapuabl. OOmmii
IUIaH CTPOEHMSI U (PU3MKO-XMMHUYECKHE CBOICTBa YrieBoJoB. buosornueckue QpyHKIUU
yTJIEBOJOB.

Jlumuasl.  T'mapodunsHo-TunpOodPOOHBIE  cBoMcTBa. Kiaccuduxanus — Iunumios.
Tpurnuuepunsl, ¢ochoaunuabl, BOCKHU, cTepouibl. buonornueckve ¢QyHKIUM JTUIUIOB.
OO61ue cBoKcTBAa OMOJIOTMYSCKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenne HyknenHoBbIX KUCHOT. HykneoTuasl.
[Tpunuun xkommuiementapuoctu. [IpaBuno Yapradgda. Ctpykrypa [JHK — nBoiinas cnupaiis.
Mecronaxoxaenue u ouonornueckue pynkuun JJHK. Buast PHK. ®ynkuun PHK B knertke.

Ctpoenue moisekynsl AT®. Makpospruueckue cBsizu B Moiiekyiae ATO.
buonornueckne @ynkuun AT®. BoccraHOBIEHHBIE NEPEHOCUYUKH, HUX (YHKIHH B
Kietke. [pyeue  Hykneosuompugocpamor  (HT®D). CexBenupoanue JHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas OHOJOTHS: OMOXUMHYECKUE U OMOo(dHU3NUeCKUe UCCISIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonexyi. Mooenupoganue cmpykmypsvl u @QyHKYui
OuoMoneKyn u ux komniexcos. Komnvromepuwiii Ouzaun u opeanudeckull Cunmes 6uomMonexy
U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuun

[Toptpetst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. IIpy3unep.

Junarpammel:  «PacnpenerieHue XUMHYECKHX JJIEMEHTOB B HEXKUBOM TNPUPOAE»,
«Pacnpenenenue XMMHYECKUX 3JIEMEHTOB B )KUBOM MPUPOIL».

Tabmuiel u cxemsl: «llepuoanueckas Tabiuiia XUMUUECKUX IJIEMEHTOB», « CTpoeHHUE
MOJIEKYJIbI BOJABD», «BemiectBa B cocraBe Opranu3aMoBy», «CTpoeHHE MOJEKYJbl OenKay,
«CTpyKTyphl O€TKOBOM MOJIEKYIbD», «CTpOEHUE MOJIEKYIT YTIIeBOAOBY», « CTPOCHHE MOIEKYJI
munuaoBy, «HykinenHoBble KUCIOTHD, «CTpoeHue MosieKyibl ATD».

O6opynoBanue: XUMAYECKAsI IOCYAa U 000PYI0BaHNUE.

JlabopaTopnasi pabora «O6HapyxeHHe OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID).



Jlaboparopnasi paborta «/ccneqoBaHue HYKIEHMHOBBIX KHCJIOT, BBIJCJICHHBIX W3
KJIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. CTpoeHue u QyHKIHMHU KJICTKH

Tumbl KIIETOK: dyKapuoThyeckas u nmpokapuorudeckasi. CTpyKTypHO-(QyHKIIMOHATBHBIC
00pa3oBaHUsl KIETKHU.

Crtpoenue mnpokapuoThdeckor kieTku. Kiierounass crTeHka OakTepuil U apxeil.
Oco0eHHOCTH CTPOEHHUS reTepoTPOPHON U aBTOTPOPHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
U pOJIb MPOKAPUOT B OMOLIEHO3aX.

Ctpoenne u (GYyHKIMOHUPOBAHUE dyKapuoTHUecko kieTku. [lnazmaruueckas
MeMOpana (miazmanemma). CTpykTypa Iia3MaTH4eckol MeMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IUTa3MaTHUecKylo MemOpaHy: mnaccuBHbIA (nuddysus, obneruénnas auddysus),
aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TpaHcnopT). [lodynpoHuraemocTs
MeMOpaHnbl. PaboTa HaTpuii-KaqumeBOro Hacoca. ODHAOUMUTO3: HUHOLMTO3, (ParouuTos.
Ox3ouuTo3. Kiterounas crenka. CTpykTypa v QyHKIMU KIETOYHOW CTEHKU PACTEHUM, TpHOOB.

Huronna3sma. [uto3ons. LluTockener. JIBmxkeHne muroruiazMbl. OpraHonabl KIETKHU.
OnnoMeMOpaHHBIE OPTaHOWBI KIETKU: »SHJomiasmatudeckas cetb (OIIC), ammapar
["onb KM, TU30COMBI, KX CTPOEHHUE U PYHKIMU. B3auMOCBSA3b 0THOMEMOPaHHBIX OPraHOUIOB
kietku. CTpoeHue TrpaHyJIsIpHOTO peTUKyiIyma. Mexanusm Hanpasienus 0elKko8 8
OIIC. Cunte3  pacTBOpUMBIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [ nmamkuit
(arpanynspHBIN) BHAOIIA3MATUYECKUN peTukyinyM. CekperopHas GyHKIUS —amnmapara
[Nonsmxu. Moouguxayus benxoe 6 annapame Ionvoocu. Copmupoexka 6enkos 6 annapame
T'onvooxrcu. TpancnopT BeliecTB B KiieTke. Bakyonu pacturenbHbIX KIeTOK. KiieTouHbIi COK.
Typrop.

[TomyaBTOHOMHBIE OpPraHOMbI KIJIETKH: MHUTOXOHIPHUH, IIacTHABL. [Ipoucxoocoenue
mumoxonopuil u naiacmud. Cumouoecenes (K.C. Mepeosckoeckuii, JI. Mapeynuc). Ctpoenue u
(GyHKIMM MHUTOXOHJpUN W TuiacTui. [lepBUYHBIE, BTOPUYHBIE W CJOXHBIE IUIACTUIBI
(OTOCUHTE3UPYIOIIUX JYKApPHOT. XJOPOIJIACTHI, XPOMOILUIACTHI, JEHKOIJIACTHl BBICIIUX
pacTeHUN.

HememOpanHnbie opranonabl kjaetku CTpoeHue u GyHKIUA HEMEMOPaHHBIX OPTaHOU OB
KIeTku. Pubocomsl. Ilpomescymounvie  unamenmoi. MuxpodunaMeHTbl. AKmuHosbie
Muxkpogunramenmol.  MplllIEUHbIE  KJIETKU. AKMUHOBbIE ~ KOMNOHEHMbl  HEMbIUEUHbIX
knemok. Mukpotpy6ouku. Kierounsiit ieHTp. CTpoeHUE U TBUKEHUE )KT'YTUKOB U PECHUYEK.
MukpoTpyOouku LUTOIUIA3MBI. LenTpuoins. benxu, accoyuuposanHbvle c
MUKpoguramenmamu u Mukpompyoouxkamu. Momophuie benxu.

Snpo. Obonouka siipa, XpoOMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOEHUE U (QYHKIUH.
S nepusrit 6enkoBwIi MaTpuKC. [I[poCTpaHCTBEHHOE PACTIONOKEHNE XPOMOCOM B UHTEP(Pa3HOM
anpe. Jyxpomamun u eemepoxpomamuti. benku XxpomaTiuHa — TUCTOHBI. /Junamuka si0epHot
obonouku 6 mumose. AoepHulil mparcnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAs XapaKTEpPUCTUKA KIETOK  JYKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuupr u cxembl: «CTpoeHHE 3YKAPUOTHYECKON KIETKW», «CTpOEHHE KUBOTHOU
KIeTKN», «CTpoeHHe pacTUTENbHON KIETKW», «CTpOE€HHEe MUTOXOHIAPUN», «Sapoy,
«CTpoeHHe NMPOKAPUOTHYECKON KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOMpENaparbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTpenapaTsl 0aKTepHalbHbIX KIETOK.



JlaboparopHasi pabora «/3yueHue CTpoeHus KJIETOK Pa3aIu4HbIX OPTraHU3MOB.

IIpakTnueckas padora «l3ydyeHue CBOICTB KIETOYHON MeMOpaHbD».

JlabopaTopHas padora «lccienoBaHue mia3Moin3a U ASIIa3MoIn3a B pACTUTEIbHBIX
KJIETKax».

IpakTnueckass padora «/3yueHue [ABMKEHHUS LMUTOILUIA3Mbl B  PAaCTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBPallleHUE JHEPIUH B KJIETKe

AccUMWIISLIUS U TUCCUMUIISLIUAS — JIBE CTOPOHBI MeTabom3Ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpo(HBIH U TerepoTpodHbIl. VYyacTHe Kuciopoga B OOMEHHBIX Ipolieccax.
DHepreTuueckoe obOecneueHre KieTku: mnpeBpainieHue ATD B 0oOMEHHBIX Mpolieccax.
depMeHTaTUBHBIA XapaKTep peakuuil KJIeTOYHOro Metabonmmusma. GepMEHThI, UX CTPOCHUE,
cBoiicTBa U MexaHu3M feiictBus. Kopepmentsl. OTnuuns (epMEeHTOB OT HEOPTaHHMUECKHUX
KAaTaJIn3aToOpOB. bBenKu-akTUBaTOphl U OENKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIM CUHTE3 OPTAHUYECKHUX BELIECTB B KieTKe. DPOTOCUHTES. AHOKCUCEHHbIU U
oxcuceHHbvll gpomocunmes 'y oaxkmepui. Ceemocobuparowue nucMeHmovl U NUSMEHMbI
peaxkyuonno2o yenmpa. Poiib XJIOpOIIacToB B mporecce porocuHTeza. CBeTOBast U TEMHOBAs
basbl. @omoovixanue, Cs., Cs- u CAM-munsi pomocunmesa. [IponyKTUBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuysbix (pakTOpoB Ha CKOPOCTh POTOCUHTE3A. 3HAUE€HHE (POTOCHUHTE3A.

XemocuHTte3. Pa3HooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIOLINE
OakTepuu, xKene3o0aKTepun, cepoOaKTepuu, BOAOPOIHbIE OaKTEpUU. 3HAUEHUE XEMOCHUHTE3A.

AnasrpobOHbIe opranu3Mbl. Bunbl 6poxenust. [IpoayKTsl OpoKeHUs U X UCIIOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MUKPOOPTAaHU3MBI KaK OOBEKThl OMOTEXHOJIOTHH U BO30YIUTEIU
OoJe3He.

AdpoOHBIE OpraHW3MBbI. DTanbl dHEpreTudeckoro oomeHa. IloAroTOBUTEILHBIN ATaIl.
['nukonu3 — OECKUCIOPOAHOE PACIICTIIEHUE TIIFOKO3bI.

buonornyeckoe OKUCIEHNE, WM KIETOYHOE AbIXxaHue. Pojib MUTOXOHApPHUI B IpoLIeccax
OMOJIOTUYECKOTO OKHUCJICHUSI. Huknuueckue peaKIMH. OxucnurensHoe
dhochopunupoBanue. Inepeus membpanrnozo epaduenma npomonos. Cunmes ATD: paboma
npomouuou AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MTyTH OOMEHAa BEIIECTB MeEpes
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsr: JIk. ITpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHreasrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «DoTocuHTE3)», «DHEpreTuueckuii oOMeH», «brocuHTEe3 OeIKay,
«Ctpoenue pepMeHTa», «XEMOCHUHTE3.

O6opynoBaHKe: CBETOBOM MUKPOCKOIT, 000pYA0BaHUE 1JIsI IPUTOTOBJICHUS ITOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «/3yueHune KaTaJIuTUUYECKOM AaKTUBHOCTH (EepMEHTOB (Ha
MpUMEpPE aMUJIa3bl UITU KaTajasbl)y.

Jlaboparopuasi pabora «/3yyeHue QepMEHTATUBHOIO paCUICIUICHHUS TEepOKCHIA
BOJOpPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnas pabora «CpaBHeHuE NMpo1ieccoB (POTOCHHTE3A M XEMOCHHTE3a.

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHHUS U TBIXAHUSI.

Tema 7. HacaencreenHass uH(popManus U peajqusanus e€ B KiIeTKe

Peakuuu MmatpuyHoro cunTesa. [IpuHIHN KOMITIIEMEHTAPHOCTU B PEAKLIUSIX MATPUYHOTO
cuHte3a. Peanuzanus HacneiacTBeHHOM HHpopMmaiuu. ['eHeTHyeckuit KoJ, €ro CBOWCTBA.



Tpanckpunuus — matpuussii cuaTe3 PHK. [IprHIUITBI TpaHCKpUNIIMK: KOMILZIEMEHTAPHOCTb,
AHTHUIAPAJIIETBHOCTD, acuMMmeTpu4HOCThb. Co3pesanue MAMPUYHBIX PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnsamnus u e€ stanbl. Yuactue Tpancriopteix PHK B GnocunTese Oenka. YcimoBus
ouocunresa 6enka. KonupoBanue amunokuciot. Posb pubocoM B OnocuHTE3€ Oeka.

Cogpemennvie npedcmasnenusi 0 cmpoenuu eeHog. Opranuzaiysi reHoMa y IpOKapuoT U
syKkapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['unoresa onepona (P. Kakoo, XK.
Mano). Monexynsapuvie mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu  pabomsl 2eHos. Perynsiuss 0oOMEHHBIX MpolleccoB B kieTke. Kiierounsii
rOMEOCTa3.

Bupyce — HekneTouHbIe (POPMBI KU3HH U 00JIUTaTHBIC Tapa3uThl. CTPOEHUE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusnenusiii yuxn JIHK-cooepacawux
eupycos, PHK-coodeporcawux eupycos, 6axmepuoghazos. QObpamnas mpaHcKpunyus,
pesepmasza, uHmezpasa.

Bupycubsie 3aboneBaHus dYenoBeka, >XKMBOTHBIX, pacteruit. CIINI, COVID-19,
COIMAJIbHBIE U MEJIUIIMHCKUE MPOOJIEMBI.

buoungopmamurka: ummecpayus u aumanuz oOorvuwux maccueog («bigdatay)
CMPYKMYPHLIX — Ouoo2udeckux OauHvlx. Hanomexnonoeuu 6 oOuonoeuu u meouyune.
IIpoepammupyemvie ghynxyuu d6enxos. Cnocobvl 00CmasKu 1ekapcms.

JdemoHcTpanuun

IToptpetsl: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabmumet u  cxembl: «buocunTes Oenkay, «l['eHeTnueckuit koma», «Bupyce»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3naHue MOIEIIA BUPYC».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsit muki, ero mepuoasl u perynsmnus. Muatepdaza u muto3. OcobeHHOCTH
MpoIeccoB, mnporekaromux B uHTepdaze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKMH UM  MOCTCUHTETUYECKUI
(IpeMUTOTHUYECKHI) TIEpHO Ikl UHTEP(DA3HI.

Marpuunbeii  cunre3 JHK — pemmmkanusa. [lpunnuner  permkanvu  JIHK:
KOMIUIEMEHTAPHOCTb, TOJYKOHCEPBATUBHBIM CHUHTE3, AHTUNAPAILIEIBHOCTh. MexaHu3m
perummkanuu  JIHK. Xpomocombl. CtpoeHue xpomocoMm. Tenomepsl U Teaomepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KapUOTHIL. JIMTUIOUTHBIN U TaTUIOUTHBIN HA0OPHI XPOMOCOM.
['omonornunsie XxpoMocoMmsl. [10J10BbIE XPOMOCOMBI.

Jenenue knetku — muTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLECChl. THIIbI
Muto3a. Kapruokunes u nuTokuHes. buonornueckoe 3Hau€HUE MUTO3A.

Perynsiuss MUTOTUYECKOTO HUKIA KJIETKH. [Iporpammupyemasi kjaeTouHasi ru0enb —
aroInTo3.

Knerounoe  sapo,  XpoMocoMmbl,  (DyHKIMOHANbHAasT ~ TeHOMHUKA. Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenru kiemox. «lL{ugpposas xkiemkar —
ouounpopmamuveckue mooeau GyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHCcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIN TUKI KIETKH», «Muto3», «CTpO€HHE XpOMOCOMY,
«Permkanusa JTHK».

O6opynoBanme: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: « MUTO3 B KJIETKaX KOPEIIKa
JTyKay.

JlaGopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.



JlabopaTopnas padora «Habmonenne MuTo3a B KJI€TKaX KOHYMKA KOpeIIKa Jyka (Ha
rOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonorunueckoe pasHooOpazue opraHu3MoB. OJHOKJIETOYHBIC, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OpPIraHU3MBI.

OcoOeHHOCTH CTPOEHHUA M KU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OPIraHU3MOB.
baktepuu, apxen, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUHbIE BOJOPOCIIHU, APYTUE MPOTUCTHI.
KonoHunasbHbIE OpraHUu3MBI.

B3anMoCBA3p 4acTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpPraHbl U CHUCTEMBI
opranoB. Opranusm Kak euHoe 1eioe. ['omeocras.

Txanu pactenmii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHAasA, IOKPOBHAs,
MPOBO/AIIAsA, OCHOBHAsI, MexaHnueckast. OCOOEHHOCTH CTpOeHHUs, GYHKIINI U pacIOIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX UM 4eJIOBEKa. THUMbl >KUBOTHBIX TKaHEW: SIUTEIHAIbHAS,
COEIMHUTENbHASA, MbIIIeUHasl, HepBHAs. OCOOEHHOCTH CTpOEHUs, (DYHKIMI U PaCION0KEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BeretatuBHbIE W T€HEpaTUBHBIE OPraHbl pacTeHWd. OpraHbl U CHUCTEMBI
OpraHoOB KMBOTHBIX U Yel0BeKa. PYHKIIMU OPraHOB M CHCTEM OPraHOB.

Onopa Ttema opranu3sMoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbli M BHYTpeHHUH cKesneT. CTpOeHuE W TUIIbI
COCIMHEHUS KOCTEN.

JIBU>KEHHE OpraHu3MOB. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHMH: TPOINW3MBI M HACTHUHU.
JIBMK€HME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJOBEKAa: MblllleyHas cucrema. Pediexkc.
CkeneTHbIE MBIIILBI U UX padoTa.

IIntanue oprann3mMos. [lornonienrne BobI, YIIIEKUCIOrO ra3a i MUHEPAJIbHBIX BEIIECTB
pacteHusMu. [Iutanue XKMBOTHBIX. BHYTpPUIIOJIIOCTHOE M BHYTPUKIJIETOYHOE MHUILEBAPEHUE.
IInTanue mMo3BOHOYHBIX )KMBOTHBIX. OTAEIBI MUILEBAPUTEIBHOTO TpakTa. [InimeBapuTenpHbIe
xkenessl. [InmeBapuTenbHas cucTemMa 4ejIoBeKa.

Jlpixanue opraHu3moB. JlpixaHue pacteHui. JpixaHue >kMBOTHBIX. Juddy3us razon
gyepe3 MoBepXHOCTh KieTku. KokHoe npixanue. J[pixarenbHash mMoBEepXHOCTh. JKabepHoe u
NEroyHoe JpIXaHue. JIpIXaHWE MO3BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE
YCIIOKHEHUE CTPOEHUS JETKUX MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHas CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISILMM JIETKUX Yy NOTUL W MIEKONUTAIUX. Perynsuus JIbIXaHHS.
JlpixarenbHbIC 00BEMBI.

TpaHCHOpT BEWIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI pacTeHUM. TpaHCropT
BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ opraHbl. KpoBeHOCHass cucrema
ITO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Ceplle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHsl. DBOJIOIUOHHBIE YCIOXHEHUST CTPOCHHMSI KPOBEHOCHOM  CHUCTEMBbI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaiuia u e€ perynsuus.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. BolnenieHue y KUBOTHBIX.
CoxkpaturenbHble Bakyonau. Opranbl BblaeneHHUd. DuibTpauus, cekpenuss U oOpaTHOe
BCaChblBaHME KaK MEXaHH3Mbl pPa0bOThl OpraHoB BbyieNeHUs. CBs3b MOJIOCTH Tela C
KPOBEHOCHOW W BBIIEIUTENBHOW cHCTEeMaMHu. BplielieHne y NMO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. [louku. Ctpoenwe u QyHKIHMOHUpOBaHHE HeppoHa. OOpa3oBaHHE MOYHU Y
YEJI0BEKA.



3amuTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropsl OakTepuil u
LUCTHI MPOCTEUIINX. 3allUTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpeacrsa nacCuBHOR
1 XUMHAYECKOM 3aIuThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX >XMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJAHBIC. 3aluTa
opranuzma ot Ooisie3Heil. MMMyHHasi cucrema uesnoBeka. KileTouHbli U TymMOpajbHBIM
UMMYHUTET. BpoXnéHHpIE W nOpHOOpPeTEéHHBIM crenuduyeckuii uMMyHUTeT. Teopus
KJIOHaJIbHO-celneKTuBHOrO umMyHutera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETHI OPraHU3MOB. Poib BpPOXKIAEHHOIO HMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHUM.

PazgpaxxuMoCcTp M peryisiius y OpraHu3MoB. Pa3gpakuMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. PaznpaxuMocTs U peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U UX
3HAYCHHUE.

HepBnast cuctema u pediekropHas peryisinus y >KuBOTHbIX. HepBHasi cucrtema u eé
OTAENbI. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTIEIIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednekropHas ayra. besycioBHble
YCIOBHBIE PE(IIEKCHI.

['ymopanbpHast perynsuus U SHIOKPHUHHAs CHCTEMA >KMBOTHBIX M uesioBeka. JKene3bl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JleHicTBME TOPMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cuctema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabnuupl u cxembl: «OJIHOKIETOUHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE BOJAOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl LIBETKOBBIX pacTeHHi», «CHCTEMBbl OpPraHoB
MO3BOHOYHBIX UBOTHBIX», «BHyTpeHHee CTpoeHHEe HacCeKOMBbIX», «TKaHM pacTeHU»,
«KopneBbie cucrembl», «CtpoeHue credmsn», «CTpoeHHe JUCTOBOM IUIAaCTUHKW», «TkaHu
KUBOTHBIX», «CKkerner yenoBekay, «lIumeBapurensHas cucremay», «KpoBeHocHasi cucremay,
«/lpixatenbHass cucrema», «HepBHas cucrema», «Koxka», «MplliedyHas cucremay,
«BprgenurensHas  cucrema»,  «OHIOOKpHHHAs  cuUcTeMa», «CTpOEHME  MBIIILBD,
«Ammynurtery, «KumednonosnoctHeie», «Cxema mNHUTaHUsS pacTeHui», «KpoBeHOCHbIE
CUCTEMBbl I[IO3BOHOYHBIX KUBOTHBIX», «CTpoeHne Tuape», «CTpOeHHE IUIaHaApUN,
«BHyTpeHHee cTpoeHue J0KIeBOro uepBs», «HepBHas cucrema poioy, «HepBHas cucrema
marymku», «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepsHas
cucTeMa MieKonuTaronmx», «HepBHas cuctema yenoBeka», «Pediaexey.

O6opynoBanHue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl OTHOKJICTOYHBIX OPTAHU3MOB,
MHUKpoTNpenaparbl TKaHEH, PaKOBUHBbI MOJUIFOCKOB, KOJUICKIIMU HACEKOMBIX, HUIJIOKOXKUX,
’KUBBIE DK3EMIUISIPhl KOMHATHBIX PACTCHHM, TepOapuu paCTEHUI Pa3HBIX OTAEIIOB, BIAKHbBIE
npernapaTthbl )KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOUYHBIX KUBOTHBIX,
CKEJIET YeJIOBeKa, 000PYIOBaHUE JJIsl IEMOHCTPAIIMHU MMOYBEHHOTO U BO3IYITHOTO MUTAHUS
pacTeHul, paculeieHus Kpaxmaia U OeJKOB o1 AeCTBUEM (PEpPMEHTOB, 000PYIOBAHUE JIJIS
JEMOHCTPALlUM OIBITOB II0 M3MEPECHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUM, MOAEIN TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydueHre TKaHEN paCTCHUI».

JlaGopaTopHas padora «/3yueHne TKaHel >KUBOTHBIX.

JlaboparopHasi padora «/3yyeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIIOYash BET€TaTUBHOE) U TIOJIOBOE.
Bunpr 6ecionoro pa3sMHOKEHHUS: TOYKOBAHUE, CIIOPYIISIITHUS, (hparMEeHTAIHsI, KIIOHUPOBaHUE.



[TonoBoe pa3mHoxkeHue. IlomoBeie KieTkH, WM rameTrsl. Meio3. Craguum Mmeitosa.
IToBenenue xpomocom B merose. Kpoccnarosep. buosorndyecknii cMbICiI MeHO03a U MOJI0BOTO
nponecca. Menos u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [ameroreHes y JkuBOTHBIX. IloyioBBIE JKemme3bl.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHHe MOJIOBbIX
KJIETOK.

OnooTBOpeHre 1 AMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIIOAOTBOPEHUS:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OpPraHu3MOB (OHTOreHe3). OMOPHOJIOTHS — HayKa o
Pa3BUTHUU OpTraHU3MOB. Mopghoecenes — oOna u3 enasHvix npobdiem smopuonocuu. Konyenyus
mopghocenod u moodenu mopghoceneza. Ctaauu >MOpUOTeHe3a KUBOTHBIX (Ha MpUMepe
nsarymikn). JpoOnenue. Tumnbsl apoOnenus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvr 6Onacmyn. OCOOCHHOCTH APOOJEHUS MIIEKOMUTAIOIIUX.
3apoJbIeBble JTUCTKU (TacTpyssilius). 3akjajgka OpraHoB U TKaHEW M3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojpllia (3MOpHUOHANTbHAS
MHIAYKIUSA). 3aKiajika IUIaHa CTPOCHHS JKMBOTHOTO KAaK pe3yJbTaT HUEPapXUUYECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHuMe Ha >MOpPHUOHATIBHOE pa3BUTUE Pa3IUYHBIX (HAKTOPOB
OKPY’KarOIIEH CPEIBI.

Poct u pa3Butne xuBOTHBIX. IlocTamOpuonaneHelii nepuon. Ilpsimoe u Hempsimoe
passutue. Pa3Butne ¢ mMetamopdo3oM y O€CrO3BOHOYHBIX M IMO3BOHOYHBIX KHUBOTHBIX.
buosiornueckoe 3HaueHUE NMPAMOT0 U HENPAMOTO Pa3BUTH, UX PACIIPOCTPAHEHUE B IIPUPOJIE.
Tunel pocra XUBOTHBIX. PAKTOPBI pErysiUMU POCTAa KXUBOTHBIX U 4esoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHSI Yy JKUBOTHBIX UM 4esoBeka. [leprosl oHTOreHe3a yenoBeka.
CrapeHue u cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

Pa3smHoxxenue u pazButue pacteHuil. ['ametoput u cnopodput. Meio3 B )KM3HEHHOM
nukiae pacrenuit. OOpazoBaHue crHop B mpoliecce Meiosza. ['ameroreHe3 y pacTeHU.
Omnog0oTBOPEHHE W PA3BUTUE PACTUTENBHBIX OPraHUM3MOB. J[BOMHOE OIIONOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuEe U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISLAN OHTOT€HE3A Y PACTEHUNA U JKUBOTHBIX.

JdemoHcTpanuun

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

Tabnuub! u cxembl: «BereraTuBHOE pa3sMHOXKEHHEY, « THUTIBI 0ECIIOIOT0 PAa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHaAb», «Pa3MHOXXEHHE OHBIIIEHb», «Pa3sMHOXEHHE THUIpHD,
«Meiio3», «Xpomocombl», «l'ameTorenes», «CTpoeHue SMIEKICTKH M CIEPMATO30Ha»,
«OCHOBHBIE CTaIuM OHTOreHe3a», «lIpsimoe m HenpsMoe pa3BuTue», «PazBurHe MancKoro
Kyka», «Paszsutue capanum», «PaszBurue mnArymkm», «JlBOMHOE OILUIOAOTBOPEHHE Y
LBETKOBBIX pacTeHHi», «CTpOEHHE CEMSH OIHONOJIBHBIX M JBYAOJIBHBIX PpPaCTCHUIN»,
«OKW3HEHHBIN LMK MOPCKOW KamycThbD», «KM3HEHHBIM LUK MXa», «KU3HEHHBIA UK
MarnopoOTHUKA», «KM3HEHHBIN LUK COCHBDY.

O0OopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpONpemnaparbl  SULEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHSA JIATYILKI.

JlaGopaTtopnasi pabOora «/3yyeHne CTpOEHUsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenaparax».

IIpakTuyeckas padora «BplsiBIEeHUE NPU3HAKOB CXOJCTBA 3apPOJIBIIIEH TO3BOHOYHBIX
AKUBOTHBIX.

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICHINX PACTEHUI.

Tema 11. I'eneTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB



HcTopusi cTraHOBIEHUS M Pa3BUTHS T€HETUKH Kak Hayku. Paboter I'. Mengens, I'. ne
®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUYEHBIX B pa3Butuu renetuku. Paborer H. K.
Komnbuosa, H. U. BaBunosa, A. H. beno3zepckoro, I'. JI. Kapneuenxko, 10. A. ®ununuenko, H.
B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUSA U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJJIETIbHBIE
T€HbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIN IMPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YucTas JIMHUS, TUOPUIbI, TeHOTHUIl, (peHoTur. OCHOBHbIE METO/bl T€HETUKHU:
rUOPUI0JIOTHUECKUM, IUTONOTHYECKUN, MOJIEKYJISIPHO-T€HETUYECKUM.

JdeMoHCcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basusos, A. H.
benozepckuit, I'. /[. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabmuupl 1 cxeMbl: «MeTobl TeHETUKI, «CXEMBbI CKPELIUBAHUS .

JlaGopaTopHas padora «/Ipo3oduia kak 0ObEKT TeHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpenBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpuI0B NepBoro nokoneHus. [Ipasuno nomuHupoBanusa. Bropoil 3akon Menzaens — 3akoH
pacuieruieHusl Npu3HakoB. Lluronormyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUS.
['unoresa 4UCTOTHI ramMer.

AHamuzupyroniee  ckpeuiuBaHue.  [IpoMeXyTOUHBI — XapakTep  HacIeJOBaHMS.
Pacmennenue npu3HakoB IIPU HEMIOJHOM JIOMUHHUPOBaHUMU.

HurnbpugHoe ckpeumBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HaCJIeJOBaHUsI MPU3HAKOB. [{uTomornueckre OCHOBBI AUTMOPUHOTO CKPEIIMBAHMSL.

CuerienHoe HacnenoBanwe mpusHakoB. Paboret T. Moprana. CuemnseHHoe
HACJICJOBAHUE T€HOB, HApPYIIECHUE CLEIUIEHUS MEXAY TIeHamMu. XPpOMOCOMHAs TeOpHs
HAaCJIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXAHU3M OIpENETIEHU MMojaa. AyTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TeTEpPOraMeTHbIN MOJ. ['eHeTHYecKass CTPYKTypa MOJIOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CHETUICHHBIX C ITOJIOM.

['eHotun kak nenoctHas cuctema. [lmeroTponuss — MHOXKECTBEHHOE IEHCTBUE TE€HA.
MHOXECTBEHHBIN ajienu3M. B3anmoaencTBue HeaUIeIbHBIX I€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonumepus.

['eHeTyeCKU KOHTPOJIb PA3BUTUS PACTECHUM, >KUBOTHBIX M YEJIOBEKA, a TaKKe
(GU3HONIOrMYeCKUX TPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (QyHKUuH. [eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO31UH — Mapa3uT» U «XO35IMH —
MUKpoOHnom». ['eHeTHyecKkne acrekThl KOHTPOJIA U K3MEHEHHsI HaclieICTBEHHON HH(popManuu
B [TOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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

Ta6muier u cxembl: «IlepBeIil 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akon Menensy,
«Anamusupyromee  ckpemmBaHue», «HemomHoe — momumHuMpoBanue», — «CLEIIEHHOE
HacJe/l0BaHWE TMPHU3HAKOB Yy Japo3oduiib», «l'eHetnka mnosa», «KapuoTunm uenoBekay,
«Kapuotun  npozoduns», «Kapuotun  nTuub», «MHOXECTBEHHBIM — alsieau3M,
«B3anmoaencTBrIe reHOBY.

ObopynoBanue: MOAETH IS IEMOHCTPAIIMH 3aKOHOB €AMHO00pa3us THOPHUIOB IEPBOTO
ITIOKOJICHHS M PACUICIUIEHUS NPU3HAKOB, MOJENb UIsI AEMOHCTPALMU 3aKOHA HE3aBUCHUMOTO
HACJICOBAHMS TNPU3HAKOB, MOJAENIb JUIA JEMOHCTPAllMM CLENJIEHHOTO HAaCIECIOBAHMS
MPU3HAKOB, CBETOBOIl MUKPOCKOI, MUKpoTMpenapar: «Jpo3oduay.



IIpakTuyeckas padora «/3ydeHne pe3ynbTaTOB MOHOTHOPHIHOTO CKPEITUBAHUS Yy
APO30(UITBDY.

IpakTnueckass padora «M3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEUIMBAHUS Y
ApO30UITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renotuna u cpenbl npu popmupoBanuu GpeHorumna. M3MeHUHBOCTD
npu3HakoB. KauyecTBEeHHbIE U  KOJIMYECTBEHHBIE IMPU3HAKU. BHIBI H3MEHUYUMBOCTHU:
HEHACJICICTBEHHAS U HACIICICTBECHHASI.

MoaudukanronHas U3MeHYUBOCTh. Poiib cpeibl B popMupoBaHUN MOAUPUKAUOHHOM
n3MeHunBoctu. HopMa peakinu npusHaka. BapuanmoHHsii psia v BapualimoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(DUKAIIMOHHONW N3MEHYHUBOCTH.

I'enoTunuueckass U3MeHUYMBOCTh. CBONCTBAa T€HOTUIIMYECKON W3MEHUYMBOCTH. Bujbi
F€HOTUITMYECKOU N3MEHUUBOCTH: KOMOMHATUBHASI, MyTaIllMOHHASI.

KombOunaTuBHas 13MEHYUBOCTh. M€i103 1 MOJ0BOI MPOIIECC — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. PoOiab KOMOWHATHMBHONW WM3MEHYMBOCTH B CO3JaHUU T'€HETUYECKOTO
pazHooOpa3us B mpejenax 0JHOTO BUA.

MyTanmoHHasi WU3MEHYMBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIEC, T'€HOMHBIE.
CrnoHTaHHBIE U WHIYUUMPOBAaHHbIE MyTalWU. SIIEpHbIE U IIUTOIUIA3MATHYECKHUE MYTAIWH.
ComaTtnueckue W noJioBble MyTauuu. [I[puunHbl BO3HUKHOBEHUSI MyTaluid. MyTareHsl U UX
BJIMSIHUE HA OPTAaHU3MbI. 3aKOHOMEPHOCTH MYTAalIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacieacTBeHHoi u3MmeHunBoctd (H.M. BaBunoB). BHesimepHas u3mMeHUYMBOCTH U
HACJIEICTBEHHOCTb.

Dnuecenemurxa u 3MUEHOMUKA, PONb INUSEHEMUUECKUX (DaKmopos 8 HACIeO08aAHUU U
UBMEHYUBOCTNU (hEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMO8.

JlemoHCcTpanumn

IToptpetsr: I'. ne ®pu3, B. Uoranucen, H. 1. BaBuios.

Tabmuiel 1 cxembl: «Buasl u3amMeHunBOoCTHY, «MoauduKallMOHHAs U3MEHYUBOCTHY,
«KoMOvHaTHBHAsT U3MEHUMUBOCTBY, «Meio3y, «OmnoaoTrBopeHue», «l eHeTH4YecKue
3a00JIeBaHUs YeIOBEKa», «BUIbl MyTallUi».

OO6opynoBaHue: XKMBbIE M TepOapHbIC JK3EMIUIAPhl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMHA U3MEHYUBOCTH.

JlaGopaTtopnasi pa6ora «lccienoBanue 3aKOHOMEPHOCTEH  MOIU(PUKAITMOHHOM
M3MEHUYMBOCTH. [locTpoeHrE BaprallmOHHOTO psiia U BAPUALMOHHON KPUBON.

IIpakTuyeckas padora «MyTtanmu y 1po30(duisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuotun uvenoBeka. MexayHapoaHasi IporpaMma HCCIEIOBaHMSI T€HOMa YeJIOBEKA.
MeTtobl W3YUYECHUS T€HETUKU 4eJI0BEKA: reHEaJIOTMYECKHUM, OM3HEIOBEIH,
UTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKH, MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpeMeHHOE OIpeIeSICHUE TeHOTUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE,
B TOM unciie ¢ nomomplo [11P-anann3a. HacimencTBeHnnubie 3a001eBaHus Yea0BeKa. I eHHEBIC U
XPOMOCOMHBIE€ 0OJIe3HU uesioBeKa. boyie3Hu ¢ HacieACTBEHHOM MpeapacioyioKEHHOCTHIO.
3HaueHUE MEIULUUHCKOM TEHETUKU B MPEIOTBPAILCHHMM W JICYEHUH TEHETUYECKHUX
3a0oneBaHU YeIoBeKa. MeIUKO-TeHETHYECKOe KOHCYIbTHpOoBaHHE. (CTBOJOBBIC KIIETKH.
[loHsiTHE «TEHETUYECKOTO Tpy3a». OITUYECKHE AaCHeKThl HWCCIAEAOBaHWN B 00JacTH
PEIAKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.



['enetnaeckue GpaxTOpbI MOBHIIIICHHOW YYBCTBUTEIBPHOCTH YEJIOBEKA K (PU3UUIECKOMY H
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXamuel cpeabl. ['eHeTnueckas NpeapacriookKEHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JdemoHcTpauumn

Tabnuupl u cxemsbl: «Kapuotun 4enoBekay, «MeTo/ibl U3yUEHUsI TEHETUKHU YEJIOBEKay,
«I"enernyeckue 3a001€BaHUS YEIOBEKAY.

IpakTnueckast padora «CocTaBieHUE U aHAIU3 POLOCIOBHOW.

Tema 15. Cesnrekniusi OpraHu3MoB

JlomecTuKanusa U CeNeKUus. 3apOoKICHUE CEIEKIMU U qomectukanuu. Yuenue H. H.
BaBunoBa o LleHTpax NpoOUCXOXACHUS W MHOTOoOpasusi KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIINU B CO3JaHUU COPTOB PACTEHUM M MOPO/ KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKHX PSOB B HACHEACTBEHHOM n3MeHunBocTy H. M. BaBuiosa, ero 3naueHue 11t
CEJIEKIMOHHOM padoTHI.

Meronbl  celneKUMOHHOM  paboThl.  VICKycCTBEHHBI  OTOOp:  MacCOBBIA U
WHJIUBUAYAJIbHBIA. DTambl KOMOMHAIMOHHOM cejekiuu. VcmbiTaHue Npou3BOAUTENEH IO
nOTOMCTBY. OTOOp MO TE€HOTHUIY C MOMOIIBIO OIEHKHA (PEHOTHUIIAa MOTOMCTBA U OTOOp IO
reHOTUMNy ¢ nomouipto ananusa JHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJl CEJIEKIMOHHOM paboThl. PaauianiioHHBIN H
XUMUYECKUN MyTareHe3 KaK HCTOYHMK MyTalud y KYJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb3oBaHWe TEHOMHOTO PEAAKTUPOBAHUS M METOA0B pekoMmOuHaHTHhIX JIHK s
MOJYYEHHS UCXOITHOTO MaTepuaa IJis CEJICKIUU.

[Tonyyenue mnomumiongoB. BHyTpuBumoBas rubpuausamnus. bIu3kopojCcTBEHHOE
CKpelniuBanue, Wi uHOpuauHT. HepoacTBeHHOE cKpenuBanue, i ayTopuauur. ['eteposuc
u ero npuuuHbl. Mcmonb3oBaHue reTepo3uca B cenekuuu. OtTnanéHHas ruOpuan3aius.
[Ipeononenne Oecruionusi MEXBHAOBBIX THOpUIOB. JlOCTHXKEHUS CENEKIMU pPAcTeHUU U
KUBOTHBIX. «3€1€HAs PeBOIIOYULY.

CoxpaHeHue U U3yYCHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM M MX JTUKUX
poaude Il CO3JAaHUS  HOBBIX COPTOB W THUOPUIOB  CEIHCKOXO3SMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpamenue U YNpaeleHue - 2eHeMmudecKuMu - pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCIO0BBIX HCUBOMHBIX 8 YETIAX VIIYUYUIEeHUS CYUeCmBYIOUuUxX U
CO30aHUsL HOBBIX NOPOO, JUHUL U KPOCCO8, 8 MOM UYUCIe C NPUMEHEHUEeM COBPEMEHHbIX
Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX Uell U NePCNEeKMUBHBIX MEXHOI02ULL.

JdemoHcTpanuu

[Toptpersr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b.
JI. Acraypos, H. Bopinoyr, JI. K. benses.

Tabmuubr u cxemsl: «lIeHTpBI NPOUCXOKACHUS W MHOTO0Opas3wsi KyJIbTYpPHBIX
pacTteHuii», «3aKoOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW U3MEHYMBOCTH», «MeTombl
cenekumny, «Otnanénnas rudpuauzamus», «MyrareHesy.

JlaGopaTopHasi padora «3yueHne cOpTOB KyJIbTYPHBIX PACTEHHI U ITOPOJI AOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METO0B CEIEKIINN PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHU.

Ircekypeust «OCHOBHBIE METO/IbI U IOCTHXKEHHUS CEJIEKIIMUA PACTEHUN U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENILHBIN yU4aCTOK, B TETUIMYHOE
X035TUCTBO, B JIJAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJIOTUS



OOBEKTHI, UCTOIb3YEMbIE B OMOTEXHOJIOTHH, — KIJIETOYHBIC W TKAHEBBIC KYJIHTYPHI,
MUKPOOPTAaHU3MBI, MX XapaKTEPUCTHKA. TpaaulinoHHAs OMOTEXHOJIOTHs: XJeOoleueHue,
MOJIyYeHUE KHUCJIOMOJOYHBIX MPOAYKTOB, BHHOJAETUE. MHKPOOMOIOIHYECKUI CHHTES.
OOBeKThl MHKPOOHOJOTHYECKHX TexHonoruil. [Ipom3BoacTBO Oenka, aMUHOKHUCIOT U
BUTAMUHOB.

Co3gaHue TEXHOJOTHMM W HWHCTPYMEHTOB IICJICHANPABIECHHOIO MW3MEHEHUA U
KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 IOJYYEHHUS] OpPraHM3MOB W HX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaroIIMecs B IPUPOie OMOCUHTETHUECKUE TTYTH.

Knerounas uHxeHepusi. MeToasl KyJIbTypbl KJIETOK U TKaHEW PACTEHHM W KMBOTHBIX.
Kpuobanku. Comatnyeckas ruOpuiu3anus 1 coMaTudeckuii smopuoreHes. Mcnonb3zoBanue
raruiouiOB B CEJIEKUUU pacTeHul. [lonyuenue monoxknonanvHolx anmumen. HMcnoavzosanue
MOHOKIOHANbHBLIX U NOJUKIOHANbHBLIX — anmumen 6  Mmeouyune. VIckycCTBEHHOE
OIUIOOTBOPEHUE. PEKOHCTpYKIMS SWIEKIETOK W KJIOHUPOBAaHHWE >KMBOTHBIX. MeTon
TPaHCIUIAHTALIMK  SiA€p  KJIETOK. TexHonozsuu  0300po6ieHus,  KYIbmMUeUpPO8aHus U
MUKDPOKIOHATLHO20 PASMHONCEHUS CENbCKOXO3AUCTNGEHHBIX KYAbIMYD.

XpOMOCOMHas1 U T€HHasl NH)KEHEPHsl. FICKyCCTBEHHBIN CUHTE3 I'€HA U KOHCTPYUPOBAHUE
pekomOuHanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JJoCTHKEHUS U IEPCIICKTUBBI
XPOMOCOMHOM M TE€HHOM HWHXXEHEPUHU. DKOJOTMYECKHE U ATHUYECKHE MPOOJIeMbl T€HHOMN
WHKEHEPUH.

MenuuuHckne OuorexHojoruu. IloctreHomHas 1umdpoBas wmemununHa. [ILP-
JTMarHocTuka. MeTaboJIOMHBIN aHaIu3, TEHOIEHTPUYECKUN aHAlIM3 MPOTeOMa YeJioBeKa JJIs
OLICHKH COCTOSIHUSI €0 3J0pOBbs. VICronb30BaHME CTBOJIOBBIX KIIETOK. TapreTHast Tepanus
paka. 3D-OuoumkeHnepusi uisi pa3pabOTKU (DyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTUM, CO3/IaHUSI KOMIUICKCHBIX TKaHEH COYETAaHUEM TEXHOJIOTUNA TPEXMEPHOTO
OuonpuHTUHTA U cKaddoaauHTa 1 perieHus 3a1a4 NIepCOHATU3UPOBAHHON MEIUIIHBI.

Co3nanue BEKTOPHBIX BAKIMH C IIEJIbI0 00€CTICUeHUs] KOMOMHUPOBAHHOM 3alUThI OT
Bo3Oyauteneid OPBU, ycraHOBieHHE MONEKYJISAPHBIX MEXaHU3MOB (YHKIHOHUPOBAHUS
PHK-conepxammx BUPYCOB, BBI3BIBAIOIIMX OCO0O OMAacHble 3a00JIEBaHUSI YEJIOBEKa U
KUBOTHBIX.

JdemoHcTpanuun

Tabmuubr u cxemsbl: «Vcnonb3oBaHWE MHKPOOPTaHU3MOB B  MPOMBINIJICHHOM
MpOU3BOJICTBEY, «KileTouHast uHxxeHepus», «['eHHast HHXXEHEpUs».

JlabopaTtopnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

IKeKypeus «buoTeXHOIOTUsT — BaXKHEHIIasi MPOU3BOAUTENbHASI CUJIa COBPEMEHHOCTH
(HA OMOTEXHOJOTHYECKOE IIPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIOIMOHHBIX MPEACTABJIECHUI B 0MO0JI0THH

OpomonnonHas teopusa Y. JlapBuHa. IIpeanochulky BO3HUKHOBEHHS [IapBUHU3MA.
Ku3zHp 1 HayuyHas nearenbHOCTh Y. JlapBuHAa.

JBwkymue cwibl 3BoouMd BuaoB no Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTH
Pa3MHOXKEHUsI OPraHU3MOB, HAcCJIEJICTBEHHAas M3MEHYMBOCTb, OOpb0a 3a CyILECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTndeckon teopun osBomonuu (CTD). HelttpanbHas Teopus
sBosony. COBpeMEHHasi 3BOJIOLMOHHAS OMOJIOTHSA. 3HAUEHHUE 3BOJIOLMOHHONW TEOPUU B
(GbOopMHPOBAHNUN €CTECTBEHHO-HAYYHOW KApTUHBI MUDA.



JemMoHCcTpanumn

[Toptpetsl: Apuctoteins, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, U. U. llImansraysen, [Ix. Xonneitn, /. K. benses.

Tabmuupl u cxemsl: «CucremMa xuBoi pupoas! (o K. JInauer)», «JlecTHUIA KUBBIX
cymects (o Jlamapky)», «MexaHuzm (HopMHUpOBaHUS MPUCHOCOONCHUN y pacTeHUH Hu
®UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaku
Y. JapBunay, «®opmbl 60pbOBI 3a cyliecTBoBanuey, «Ilopoasl ronyoei», « MHOroodpasue
KyJIbTYpHBIX (QopM KamycTb», «llopoabl JomaliHMX >KMBOTHBIX», «Cxema 00pa3oBaHUs
HOBBIX BUJOB (mo Y. JlapBuHy)», «Cxema COOTHOIIECHUS IBHXKYIIMX CHJI SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETHYECKON TEOPUH 3BOJIFOLIUN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JIEMEHTapHas e€IuMHULA 3BOIMOUMHA. COBPEMEHHBIE METOJbI OLIEHKU
TF€HETUYECKOr0 pa3HoO0pa3us U CTPYKTYphl NOMyJsiuil. Mi3Menenne reHodoHAa MOMyIISIIuI
KaK 3JIEMEHTapHOE 3BOJIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTnYeckoro pasHosecus Jlx. Xapwu,
B. BaiinGepra.

DOneMeHTapHble (akToOpbl (ABMKYIIME CHUJIBI) 3BOJIIOUMUA. MyTallMOHHBIM MpoLECC.
KomOunHatuBHast n3MeHYUBOCTh. Jlpelid reHoB — ciydyallHble HEHAIlpaBJIECHHbIE W3MEHEHUS
4acToT ajuiesied B momyisiusax. DhdeKT ocHoBatenss. Ipgexm OymviIoUHO20 2OPIbIUKA.
CHudiCeHUe 2eHemuyecko20 pazHooopasus: npuduHvl u cieocmeus. Ilposenenue sghghexma
opetigha cenos 6 Ooabwux u manrvix nonyaayusx. Murpamuu. W3o0nsmus MOMyJIsSIuii:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoJIoTUYEcKast (PEIPOTyKTUBHAS ).

EctectBenHblil 0T00Op — Hampapistouuii gaxtop 3Bostouund. OOpMbl €CTECTBEHHOTO
otOopa: ABMKYIIUN, CTAOMIN3UPYIOIIHHI, pa3pbiBatouil (Au3pynTuBHbIN). [Tog0BoI 0TOOD.
Bo3HMKHOBEHKE 1 3BOJIIOIUS COLIMAIIBHOTO MOBEICHUS dKUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHM3MOB KakK pPe3yJbTaT MUKPOABOMIONUHU. BO3HUKHOBEHHE
NpUCHocoONeHnit y  opranu3sMoB. ApomMopdo3sl W uwauoagantauuu. llpumepsl
MPUCIIOCOOJIEHUI Y OpraHu3MOB: MOpQOJIOrHdecKue, (pu3nosorunyeckue, OMOXUMUYECKUE,
noBefeHYeckue. OTHOCUTENbHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BuaoobpasoBanue kak pe3yjabTaT MUKPOIBOJIIOLIMH.
M3onsmusa — ximoueBoit ¢aktop BuaooOpazoBaHus. Ilyth u cnocoObl BHI000pa30BaHMS:
ajionarpuueckoe (reorpauyeckoe), CUMIATPUUYECKOE (IPKOJIOTMUYECKOE), «MIHOBEHHOE)
(monmmonu3anus, TuOpuan3anus). JauTenbHOCTh 3BONIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp sBOMOIIMOHHON Ouonornd B pa3pabOTKe HAyYHBIX METOJIOB COXPAHEHHS
O6unopaszHooOpaszus. MHUKPOIBOJIOLKSA M KOABOJIOLUA Mapa3uTOB U UX X031€B. MeXaHU3MbI
(hopMHUpPOBaHUS YCTOMYMBOCTU K aHTHOUOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTalMoHHasE U3MEHUYUMBOCTHY», «llomynsiumoHHas CTpyKTypa
BUIa», «Cxema mposBieHus: 3akoHa Xapau—BaiinOepray, «JIBHKyIIue CUIIBI DBOJIIOIUN,
«IKojoruyeckas M30JA1Us MONyJsUuid ceBaHCKoW Qopenn», «I'eorpaduueckas 30U
JUCTBEHHHUIIBI CUOMPCKOW W JIMCTBEHHUIBI Jaypckoit», «llomynsiiMoHHbIE BOJIHbBI
YHCIIEHHOCTH XMIIHUKOB U KepTB», «Cxema NeWUCTBUSA €CTECTBEHHOro O0TOOpa», «Dopmbl
O0oprOBI 3a cymiecTBOBaHUE», «HIyCTpuambHBIA MelaHu3M», <«OKUBBIE HMCKOMAaeMbIey,
«IToKpOBHTENBCTBEHHAS] OKpacKa KUBOTHBIX», «IIpeaymnpexnaromas okpacka KMBOTHBIXY,
«DU3NOIOTHUYECKNE ajantanum, «IIpucnocobieHHOCTh OpraHu3MOB u e
OTHOCUTEIBHOCTBY, «Kputepuu Buna», « Buasl-nBoiiHukm», «CTpyKTypa BUAa B IPUPOIEY,



«CmocoOb1  BumooOpaszoBanusi», «l'eorpaduueckoe BumooOpazoBaHwe TPEX BUIOB
JaHABIIIENH», « JKOJOTHYECKOe BUI000pa30BaHre BUOB CUHUL, «[lomumionasl pacTeHuiny,
«KamycTHo-peneunbIii THOPHITY.

ObopynoBanue: repdapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yy4ela MTHIl U 3Bepel ¢
IpUMepaMH pa3IMyYHbIX PUCIOCOOIEHUH, Uydea MTULl U 3Bepell pa3HbIX BUAOB, repOapuu
pacTeHHi OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BblsiBIeHNE H3MEHUNBOCTH Y OCOOEH OTHOTO BUAAY.

JlabopaTopnass paborta «lIpucnocobiieHuss OpraHu3MOB M HMX OTHOCHUTEJbHAs
LI€JIECO00PA3ZHOCTDY.

JlabopaTopnas pabora «CpaBHEHUE BUI0B 110 MOP(POIOrHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLMSA U €€ pe3yabTaThl

Meroapl u3yyeHus MakpolsBomouMH. llaneoHTosormdyeckne MeTOABl HU3YyUEHUS
sBostonuu. [lepexoansie (hopmbl U PUITOTEHETUYECKHE PSAJIbI OPTaHU3MOB.

buoreorpapuueckue metonpl u3ydeHus s3Boarouud. CpaBHeHue @uopsl U (ayHBbI
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue oo61actu 3emian. BUabI-sHAEMUKU U PETUKTHI.

OMOpPHOJIOTHUECKUE U CPABHUTEIBbHO-MOP(OJIOTHUECKAE METOIbI U3YUEHUS IBOJIIOLUH.
['eHeTHUecKrE MEXaHU3MbI 3BOJIIOLIMM OHTOIE€HE3a U MOSBIECHUS 3BOJIIOLIMOHHBIX HOBIIECTB.
['oMonorn4yHble M AHAJOTWYHBIE OpraHel. PynuMeHTapHbIE OpraHbl W aTaBU3MBL.
MonekynspHO-TeHETUUECKHE, OMOXMMUYECKUE U MATEMaTU4YECKHE METOJbl HU3yueHUs
sBoItOLIMU. ["'oMosornuHble reHbl. COBpeMEHHbIE METObI MOCTPOEHUS (PUIOTEHETHYECKIX
JEPEBLEB.

XPOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO6me 3aKOHOMEpPHOCTH  (TMpaBuiaa) ABOMIOUMH. [Ipunyun  cmenvl  YHKYULL.
HeobOpatumocTs 3BoMOIMU. AfanTiBHas paauanvs. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JlemoHCcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosuiep, 3. ['ekkenb.

Tabmuubr u  cxeMbl: «ODUIONEHETUYECKUH pAll  JIOMIAAW», «ApPXEONTEPUKCY,
«3Bepo3yOnie smiepb», «Creronedansr», «Punnoputey, «CeMeHHbIE ManOPOTHUKWY,
«buoreorpaduueckue 30Hbl 3emiun», «Jlpeid kKoHTUHEHTOB», «Penuktbl», «HaudanbHbie
CTaaud SMOPHOHAIBHOIO pa3BUTHUA TIO3BOHOYHBIX JKMBOTHBIX», «['OMonornunesie wu
aHaJIOTUYHbIE OpraHby, «PyqIuMeHTb», «ATaBU3MBbD), « XpOMOCOMHBIE Ha0OPHI YEJIOBEKA U
muMnan3e», «l aBHble HanpaBIeHUS 3BOTIOLIUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOLIUN.

O6opynoBaHue: KOJJIEKIUU, repOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HaCEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emuie

Hayunble TMmoTe3bl MPOUCXOXKIEHUS KM3HU Ha 3emiie. AOHMOTeHe3 U MaHCHepMHUS.
JloHay4yHbIe MPEACTABICHUS O 3apOXKICHUU KU3HH (KpealnoHu3M). ['umore3a mocTostHHOro
caMoO3apoXKIeHus XU3HU U €€ omnpoBepkeHue onbvitamu D. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [IpoucxoxxaeHue KU3HU U aCTPOOHUOTIOTHS.

OcHOBHBIE dTanbl HEOpraHWYecKoM HBoionuu. Ilnaneraphas (reojoruyeckas)
ABOJIIOLIMA. XUMHUYECKass 3BOJIOLUSA. AOHOTE€HHBIM CHUHTE3 OpPraHMYECKHUX BEILECTB U3
Heoprannyeckux. OnbiT C. Muiepa u I'. FOpu. OOpa3oBaHue noiuMepoB U3 MOHOMEPOB.
Koanepparnas runoreza A. . Omapuna, runoreza nepsuuHoro Oynbona JIx. XomjaeiiHa,
reHeTndeckas rumnore3a [. Ménmnepa. Pubosumer (T. Yek) u rumore3a «mupa PHK» V.
['un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.



Hcropuss 3emim u Meroabl €€ u3zydyeHus. lckomaemble OpraHM4ECKHE OCTATKH.
['eoxpononoruss u e€ ™eroabl. OTHOcUTENbHAass U aOCONIOTHAsT TEOXPOHOJIOTHA.
I'eoxpoHoOIOrnYeCcKas mKaja: 30Hbl, dPbI, IEPUOJIBI, SIIOXU.

HauanpHble 3Tansl oprannveckomn 3BOoIonuu. [10sBIIeHrE U DBOMIOLINS IEPBBIX KIIETOK.
Oodonus Metadbonu3ma. Bo3HuKHOBEHUE MepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHbIE
OMOIIEHKM Kak aHallor mepBbIXx Ha 3emuie coodimiectB. CtpoMaronuthbl. [IpokapuoTsl u
DYKapHUOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxieHrMe MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX TpyHIl
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tarbl HBOJIIOLMU BhICIIUX pacTeHUd. OCHOBHBIE apoMOpP(O3bI pacTCHHIA.
Beixon pacrenui Ha cymry. [losiBaeHue CIIOPOBBIX pAacTEHUMM W 3aBOCBAHME MMH CYIIH.
Cemennsie pacTtenus. [I[poncxoxkIeHre IBETKOBBIX PACTEHUM.

OCHOBHBIE 3Talbl 3BOJIIOLMHU >KMBOTHOIO MUpa. OCHOBHBIE apoMOp(03bl )KMBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THIOB. IlepBbie
XOpAOBBIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLMS MO3BOHOUHBIX. [Iporcxoxaenne ampuomii
u pentwinid. [Iporcxoxnenne miuekonuramux 1 ntul. [puanun kinroyeBoro apomopdosa.
OcBoeHHe OECIO3BOHOUYHBIMH U T03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emile MO 3paM M IEPUOJAM: apXeil, MpOTEpO30H, MaIeo30i,
Me3030H, KaiiHO30M. OOmias XapakTepUCTHKa KiIUMaTra M Te0JIOTUYECKUX IIPOIECCOB.
[TosiBiieHne 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €r0 YCIOBUS U BIUSHHUE
Ha Ta30BbIil cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUPaHHS — 3KOJOTHUYECKUE KPU3UCHI MPOUIoro. [IpuunHel U ciieCTBHS
MacCOBBIX BbIMUpaHuil. COBpEMEHHBIN KOJIOTMUYECKUI KpU3HUC, ero ocodeHHocTH. [Ipodnema
coXpaHeHus1 OMopa3HO00pa3us Ha 3eMiie.

CoBpeMeHHas cucTteMa oprauudeckoro Mupa. I [puHuumne! kaccupukanuy OpraHu3MoOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHCcTpanumn

[Toptpetsr: @. Penu, JI. Cnannanuanwy, JI. [lactep, . 1. Meunuxkos, A. 1. Onapun, [Ix.
Xonpaeiis, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Penny», «Cxema onwita JI. Ilactepa 1o nzyueHuro
caMo3apoXaeHus ku3Hn», «Cxema onsita C. Muiepa, I'. FOpu», «3Tanbl HeopraHu4eckou
3BOJIIOLIUNY, «] 'e0XpoHONOrHUecKas mkana», «HauanpHble 3Tanbl OpraHuueCKOU 3BOTIOLIUN,
«Cxema o00pa3oBaHHsA JYKapUOT MyTEM cuMOHOreHesa», «Cucrema >KXUBOM IPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIC
BOJAOpOCN», «MHOTOKJIETOUHBIE BOAOpOCHn», «Mxwm», «IlanmopotHukm», «I'omocemMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHu», «CxeMa pa3BUTHS KUBOTHOTO MHPA»,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimmey, «KumeuHononoctHeiey, «llnockue uepBuy,
«Unenucronoruey, «PviOb», «3emHOBOAHBIEY»,  «lIpecmbikaronuecs»,  «lITuip,
«Mnekonuraroue», «Pa3Butue KA3HU B apXeuckou ospe», «Pa3BuUTue KU3HU B
MPOTEPO30UCKON 3pe», «Pa3BuUTHE XKU3HU B MAJICO30MCKOM 3pe», «Pa3BuTne XU3HU B
M€3030MCKON 3pe», «Pa3BuTHe XKWU3HM B KalWHO30MCKOW 3pe», «COBpeMEHHasi CHCTEMa
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuul pacTeHUN Pa3TUYHBIX OTACJIOB, KOJJICKIIMA HACEKOMBIX,
BJIAKHBIE TpEnapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUM UTJIOKOXKHUX, CKEJIETHI
ITI03BOHOYHBIX >KMBOTHBIX, Yy4delsla ITUL] U 3BEPEH, KOJUIEKIUH OKAMEHEJIOCTEH, IOJIE3HBIX
MCKONAEMBIX, MYJISKA OPTAHUYECKUX OCTaTKOB OPraHU3MOB.



BupryaabHnas jgabopaTtopHas padora «MonenupoBanue onsiToB Musuiepa—tOpu no
M3YYECHUIO a0MOTEHHOTO CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOIN aTMochepe».

JlaGopaTtopnass pabota «/3yyeHre W ONMCAaHUE HCKOMAEMBbIX OCTAaTKOB JIPEBHUX
OpPTraHU3MOB.

IpakTnueckasi paodora «/3yyeHne OCOOCHHOCTEW CTPOEHUS PACTeHHM pa3HBIX
OT/ICJIOBY.

IIpakTuyeckass pabora «/3ydeHne OCOOEHHOCTE  CTPOCHHMSI  MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznensl 1 3a7aun aHTPONOIOTHH. METO/IBI aHTPOTIOJIOTHH.

CraHOBIIEHHE NIPENCTABICHU O MPOUCXOKIECHUN YEJIOBEKa. Pelnruno3npie BO33peHHUs.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoncTBO 4enoBeKa € KMBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzeTeNnbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTrHYECKUE,
AMOpHOJIOTHYECKHE, (PU3HOJIOr0-OMOXUMUYECKUe, MoBeaeHYeckrue. OTan4usi 4eloBeKa OT
KUBOTHBIX. [[pAMOX0KAEHNE N KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE ronoBHOTO
MO3ra U BTOPOM CUTHAIIBHON CHCTEMBI.

JBuwkymue cuibl  ((pakTopbl) aHTpOINOreHe3a: OHOJOTMYECKHE, COIHAJIbHBIE.
CooTHolIeHrne OMONIOTMYECKUX U COIIMANIbHBIX (PaKTOPOB B aHTPOIIOIEHE3E.

OcHoBHbIE  CTaaguu  aHTponoreHe3a. PaHHue  4enoBekooOpa3Hble  00E3bsHBI
(IpOKOHCYIBI) U PAaHHUE MOHTUABI — OOIIUE MPEAKU YET0BEKOOOPA3HBIX 00€3bsIH U JIIOJIEH.
ABCTpaJONUTEKN — JIBYHOTHE MNPEAKH JIoJei. UenoBeK yMmenblid, NEpPBbIE M3TOTOBICHUS
opyauii Tpyaa. UenoBek MpsSMOXOISIINI M TEPBBIM BBIXOJ JIIOJAEH 3a Tpeaenbl ADQpukH.
YenoBek reiaenbOeprckuii — oOIMK TpeloK HEeaHAEPTaIbCKOrO0 YEIOBEKa M YeJIOBEKa
pasymHoro. YenoBek HeaHAEPTAIbCKUMUA KaK BHUJ JIOJEH XOJOAHOTO KiauMmara. YenoBek
pa3syMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreHeTrka u najJeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO ueoBeKa. EcTecTBEHHBIM OTOOP B MOMYJSALMIX YEIOBEKA.
MyTanonsbli pouecc U noJuMoppusm. [lonynaiuroHHbIe BOJIHBI, Ipeii() TeHOB, MUTPALUs
1 <« deKT OCHOBATEINS» B MOMYJIAIMIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue packl. [lonsarue o pace. bonbiue pacel: eBporneoniHas (€Bpa3uiickas),
aBCTpaJIo-HErpouAHAas (SKBATOpUAIbHAS), MOHTOJIOMHAS (a3uaTCKO-aMepuKaHckas). Bpems
U TYyTH pPacCeleHUs 4YeloBeKa N0 IutaHere. EAuMHCTBO denmoBeueckux pac. Haydnas
HECOCTOSITENIbHOCTh  pacu3Mma. [IpucnocoOneHHOCTh uejoBeKa K Ppa3HbIM  YCIOBUSM
OKpYXarolen cpeasl. Biausiaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOPGOJIOTHIO U
(M3HOJIOTHIO YeTIOBEKaA.

MexaucuuruinHapHbie  MeToAbl B (pusnueckoil (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAA ~ AHTPOIOJOTHS W MNAJCOAHTPOIIOJIOTHSA  YEJOBEYECKUX  IOILYJISLIHM.
buocounansHple  McCIENOBaHMS INPUPOABI  4YelloBeKa. FcciaegoBaHne — KOSBOJIIOLMHU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpertsr: Y. HapBun, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabmuupr U cxembl: «MeTonbl aHTPONOJOTHN», «l OJOBHOKW MO3I YEIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHB), «CKENeT YeloBeKa U CKeNeT MuMnan3e», «PyIuMeHTs u
aTaBU3MbDY, «JIBMKyIlME CHIIBI AHTPONOreHEe3a», «OBOJIIOIMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonutek», «YemoBexk ymensli», «YenmoBexk mNpAMOXoasumny», «/leHncoBckuii



yenoBek» «Heanaepranbib»y, «KpomanboHilby, «IIpegku demoBeka», «ITambl 3BOJIOLUN
4eJoBeKay, «Packl uenoBekay.

O6opynoBaHue: MYyJSDKA OKaMEHENIOCTEeH, NPEeIMETOB MaTepHaTbHON KYJIBTYPHI
MPEAKOB deNoBeKa, penponaykimu (dotorpaduu) KapTUH C MHGPOJIOTHUYCCKUMHU U
OMOJIEHCKUMU CIOKETaMH TPOMCXOXKICHUS 4yesoBeKka, (pororpaduu HaAXOJOK HCKOMAEMBIX
OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJIEIIb YEPETIA YETIOBEKA U Yeperna IUMIIaH3€, MOACIb
KHCTH Y€JIOBEKA M KUCTU IIMMIIaH3€, MOJEIH TOPCa MPEIKOB YEJIOBEKA.

Jlabopatopnasi pabora «/3yueHne O0COOECHHOCTEH CTPOEHHUS CKeJeTa 4YeIOBeKa,
CBSI3aHHBIX C MIPSAMOXO0KICHUEM.

IIpakTnueckast padora «/3yuyeHne 3KOJIOrMYECKUX aIalTallui YETOBEKAY.

Tema 6. Jxojorusi — Hayka O B3aHMOOTHOIIEHMAX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KaloLei cpeaoi

3apoxneHue M pa3BuTHe dKonoruu B Tpyaax A. ['ymGombara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensr u 3amaun sxonoruu. CBs3b
HKOJIOTUU C IPYTUMH HayKaMH.

Mertonsl skonoruu. [loneBbie HAOIIOAEHUSA. DKCIIEPUMEHTHI B SKOJIOTUU: TPUPOIHBIE U
nabopaTopHble. MoaenupoBaHrue B HKOJOTMUM. MOHHUTOPUHI OKpYKAarOUIEHd Cpebl:
JIOKaJIbHBIM, PETHOHATBHBIN U I100aTBHBIN.

3HAYEHHE DKOJOTUYECKUX 3HAHUM I YEJIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KaK
OCHOBA CBSI3€H 4YEJIOBEUECTBA C NPUPOAOH. POPMUPOBAHUE SKOJIOIMYECKON KYJIBTYpPBHI U
HKOJIOTUYECKON TPAaMOTHOCTH HACEICHUS.

JdemoHcTpanuun

[Toptpetsi: A. 'ym6onbar, K. @. Pynbe, H. A. Ceseprios, 3. I'ekkens, A. Tercnu, B. H.
Cykaués.

Tabnuiet u cxeMsbl: «Pazaensl 3Koa0rumn», «MeToabl FKoJorun», «CxemMa MOHUTOPUHTA
OKPYXaIOUIEH CPEIbD».

JlabopaTopHas padora «/3yueHrne METoq0B SKOJIOTUYECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTaHUA

Okosornueckre (GakToppl M 3aKOHOMEpHOcTH ux JeictBud. Kiaccudukanms
HKOJIOTUYECKUX (DAKTOpOB: aOUOTHYECKHEe, OuOoTHYecKue, aHTpororeHHsie. OOmme
3aKOHOMEPHOCTH JIeUCTBUS dKosornueckux (aktopos. [Ipasuno munumyma (K. Hlnpenrens,
1O. JIu6ux). TonepaHTHOCTH. DBPHUOUOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (akropbl. CBeT Kak dKojoruueckuit ¢aktop. JleiicTBUe pasHBIX
YYAaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHWE TIPYINIbl pPAaCTEHUN U
’KUBOTHBIX 11O OTHOILIEHHIO K cBeTy. CUTHaJIbHAS poJib cBeTa. DoTOnEeproOAN3M.

Temneparypa kak sxosiormdeckuii axrop. JlelicTBue TemrepaTypbl Ha OPTaHU3MBI.
[ToMKunOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

BnaxnocTs kak sxonoruueckuil paxrop. [IpucnocoOnenust pacTeHuid K MoaAep>KaHuio
BogHoro OanaHca. Kmaccudukauus pacteHuid mo oTtHoumeHuto kK Boge. [IpucnocoOneHus
KUBOTHBIX K H3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuMTaHUsS OpraHU3MOB: BOAHAs, HA3€MHO-BO3/AYIIIHAs, MOYBEHHAs, TJTyOUHHAS
MOJIMOYBEHHAsA, BHyTpUOpraHu3MeHHast. OU3NKO-XUMHUECKHEe OCOOCHHOCTH Cpel OOUTaHus
opranu3moB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHenmiHue u BHyTpeHHHE PUTMbI. CyTOYHBIE M TOJIUYHBIE
puTMbL. [Iprcnoco61eHHOCTh OpraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HU.



XKuznennsie popmel opranu3moB. [loustue o xu3zneHHon Gopme. XKuzHennsie HOpMbI
pacTeHMil: IepeBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIECTHUE TPaBHI.
’Kvznennole (OpPMBI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a’dpoOHOHTHL. OcoOeHHOCTH
CTpO€HUs U 00pa3a KU3HH.

buotnueckue daktopel. Buubl OMOTHMYECKHMX B3aUMOJCUCTBHUI: KOHKYpPEHIIUS,
XUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MYTyalu3M,
KOMMEHCalu3M (KBapTHUPAHTCTBO, HaxJieOHMYecTBO). Herpoduueckue B3anmoiedcTBUS
(Tommueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTHUUECKUX B3aUMOJCUCTBUN JIS
CYILIECTBOBAHMS OPTAaHU3MOB B cpezie oOuTaHus. [[pUHIMI KOHKYPEHTHOTO UCKITIOUECHHUS.

JdeMoHCcTpanuu

Tabnuupl 1 cxembl: « DKoNorudyeckue pakropb», « CBETOBOM CIIEKTP», « IKOJIOTHUECKHE
IPYINNbl  KABOTHBIX IO OTHOIICHUIO K  CBETY», «TenjJoKpOBHbIE KUBOTHBIEY,
«XO0JIOMHOKPOBHBIC >KUBOTHBIE», «DU3MONOTMYECKUE aJalTallui >KUBOTHBIX», «Cpenbl
oOuTaHud OpraHu3sMoB», «buonormueckue putMmb, <«Ku3HeHHbIE (OPMBI PACTEHUN»,
«KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA IIIUPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO Jeca», «llemn nuranusy», «XumuudectBo», «llapasutusm», «KoHKypeHLU»,
«Cumbmo3», «KoMmMeHcamn3m.

O6opynoBanue: repOapuul pacTeHUM W >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIHUSHUIO
Pa3IUYHBIX DKOJOTUYECKHX (HAaKTOpPOB, TepOapuu CBETOJMIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHH, CBETOJIIOOUBBIC, TEHETIOOMBBIE U TEHEBBIHOCINBBIC KOMHATHBIC
pacTeHusi, repObapuu M KOJUICKIMU TEIJIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHul, uyydena NTHUI[ U 3Bepel, repbapuu pacTeHHil, OTHOCSAIIUXCS K TUTpoduTaMm,
Kcepoduram, Me3oduTam, KOMHATHBIE PACTCHHS JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX,
OOUTAIOIIKX B Pa3HBIX Cpeliax, repdapuu U KOJJIEKIIMHY PACTEHUN U )KMBOTHBIX, 00JIaJal0IINX
yepTaMu MPHUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIIOBHHM >KU3HM, repboapuu u
KOJUJIEKIIMM PACTEHUM W JKUBOTHBIX PA3JIMYHBIX JKM3HEHHBIX (POPM, KOJUICKIIUMU KUBOTHBIX,
YYaCTBYIOIIHUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopnasi padora «BeisBieHHe NOPUCTOCOOJEHUM OPraHU3MOB K BIUSHUIO
CBETa».

JlaGopaTopHasi pa6ora «BeisBieHHe NPHUCIOCOOJEHUM OPraHU3MOB K BIUSHHIO
TeMIEPaTypbI».

JlabopaTopHasi pa6oTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHA M3 Pa3HBIX MECT
oOUTaHUs.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE XapaKTepUCTUKU momyisinuu. [lomymsnus kak —OuoJioTHYecKast
cucrtema. Posilb HEOTHOPOIHOCTH Ccpefibl, PU3HUECKUX OaphepOB M OCOOESHHOCTEH OHMOIOTHH
BHUJIOB B (DOPMHUPOBAHUU TIPOCTPAHCTBEHHOM CTPYKTYphI onyJisiiiuii. OCHOBHBIE TTOKa3aTEIN
MOMYJISIUN: YUCIEHHOCTb, IUIOTHOCTb, BO3pACTHAs M MOJOBas CTPYKTYpa, POXKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJyiornueckas CTpykrypa nonyisauud. OueHka YuciaeHHOCTH nmonysuuu. JuHamuka
MOMYJSALMU U €€ peryinusa. bUOTMYECKMH NOoTeHUMal Ionyasauuu. MonaenupoBaHue
OUHAMHUKA TonyJsiuu. KpuBble pocTa YMCIEHHOCTH NOMyJAluu. KpuBble BBIKUBAHMUS.
Perynsanusi 4uCIIEHHOCTH TOMYJSAIUNA: pOJib (aKTOPOB, 3aBHUCSIIMX W HE 3aBHUCSIIUX OT
IJIOTHOCTU. DKOJOTMYECKUE CTpaTeruu BUI0B (r- u K-ctpaterun).

[Tonsitue 00 sKoyoTMUYEcKOW HUIIE BHIa. Mectoobutanwe. MHOTOMEpHasi MOJIETh
skosiornueckor HuiM J[>x.M. Xarunacona. Pazmepsl skonornueckor Huiu. lloreHnmansuas
Y peajan30BaHHAas HUILIU.



Bun xak cucrema nonyisuuid. Apeanbl BUAOB. BHIBI M UX KU3HEHHBIE CTPATEIHH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHS M MHIpaluil >KUBOTHBIX. bHOJIOrMYEeCKMEe WHBA3UU
Yy’KEPOJHBIX BUIOB.

JdeMoHCcTpanuu
[Toptper: x. . XaT4ynHCOH.
Tabnuibt U CXEMBI: «IKOJIOTHYECKHUE XapaKTEpUCTUKU MOy JISIIIUNY,

«IIpocTpaHcTBEHHAss CTpyKTypa MNONyiasuun», «Bo3pacTHple nUpamMuabl TOMYJIALUNY,
«CKOpOCTh 3aceficHHs] TOBEPXHOCTHM 3E€MJIM pPa3JIMYHBIMA OpraHusMamu», «Mogaenb
skoJiorndeckor Humu JIx. M. XatauHconay.

O6opynoBanwue: repbapun pacTeHUH, KOJJICKIINH KHUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOieHust ceMsH paCTeHUN K PacCEeNCHUIO.

Tema 9. IKo10rus co00IECTB. IKOJIOTHYECKUE CHCTEMBI.

Coo0OmiectBa opranu3mMoB. bruoneHos3 u ero crpykrypa. CBsi3u MexJly OpraHu3MaMH B
OMOlLIeHO3E.

Oxocucrtema kak OTkpeiTas cucrema (A. JIx. Tencnu). DyHKIUMOHAIBHBIE OJOKHU
OpPraHu3MOB B SKOCHCTEME: MPOAYLIEHThI, KOHCYMEHTBI, PeAYyLIeHThI. Tpodruueckrue ypoBHH.
Tpoduueckue nenu u cetu. AbroTuyeckue 6JI0Kku IKOCUCTeM. [10UBBI U UITBI B 9KOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeld JKOCHCTEMBbI. buomacca © MHpOAYKIUSA. DKOJIOTUYECKHUE
MUpaMUIbl YUCEN, OMOMACChl U SHEPTHUH.

Jlunamuka 9KOCUCIEM. Kamacmpoguueckue nepecmpouxu.
@nyxmyayuu. HanpaBneHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIIECTB — CyKileccuu. [lepBudinbie u
BTOPUYHBIE CYKIIECCHUU W HMX NPUYUHBI. AHTPOTOTCHHBIC BO3JCHCTBUS Ha CYKIIECCHUMH.
KimmmakcHoe coobiiectBo. buopasnooOpasue u moigHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBI. DKOCUCHEMbL 03€D U peK. IKOCUCmeMbl MOpeU U OKEeaHO8.
IKocucmemvl MyHOp, 1€C0o8, cmeneti, NYyCmvlHb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. ATrpO3KOoCcUCTEMA. ATrpoueHo3. Paznuuus wMexny
AHTPONOT€HHBIMHU Y IPUPOJHBIMU SKOCHUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas ¢iopa u
¢dayna. Cunantponuzanus ropojckor (gayHbsl. buojgorndeckoe U X03sUCTBEHHOE 3HAUYCHHE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (POPMUPOBAHHUS OCHOBHBIX B3aMMOJICUCTBHA OpPTraHU3MOB B
aKocHucTeMax. Poib kackaonoco sgpghekma u 6u008-30upuxamopos (Kiouesvix 6uo0s8) 6
@yHryuoHuposanuu dxocucmem. llepeHOC DHEPrUU W BEIHIECTB MEXKAY CMEKHBIMU
DKOCHUCTEMaMH. Y CTOMYHUBOCTb OPraHU3MOB, TMONYJSIHIMM U DKOCHUCTEM B YCIOBHSAX
€CTECTBEHHBIX U aHTPOIIOIEHHBIX BO3JAEHUCTBUM.

Mexanusmvl  6o30eticmeusi  3a2psA3HEHULl PA3SHLIX MUNO08 HA CYOOPSAHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U DSKOCUCTNEMHOM YPOBHAX, OCHOBbl IKOJIOSUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo0JI0THsI MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPONOT€HHBIX DKOCHUCTEM.

JemMoHCcTpanumn

[Toptper: A. JIxx. Tencnu.

Tabmumpsr u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMa MIMPOKOJIMCTBEHHOTO
neca», «ODKOCHUCTEMa XBOWHOro Jjeca», «QDyHKIHOHAIIbHbIE TPYNIbl OpPraHu3MOB B
skocucTemMe», «KpyroBopoT BellecTB B 3kocucteMe», «llenu nutanusa (mactOulHasi,



JETPUTHAS )», « DKOJIOTHUECKAs MUPAMHUJIA YUCe, « IKOJOTUYECKas MUpaMuia OMOMacch»,
«Konoruyeckas nupamuga sHeprun», «Obpa3oBanue Oonota», «llepBuuHas cykueccus,
«BoccTaHoBiieHHE Jieca Mocie moxapa», « IKOCUCTEMA 03epay, «ArpoueHo3y», «KpyroBopot
BEILIECTB U MMOTOK 3HEPTUU B arporeHo3e», «lIpumepsl ypboskocuctem.

O6opynoBanue: repdbapuu pacTEHUM, KOJIEKIIMU HACEKOMBIX, Uydesa NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U IUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onrucanue ypO03KOCUCTEMBD.

JlaboparopHnasi padora «/3ydeHne pazHooOpa3usi MEJIKUX TOYBEHHBIX YWICHUCTOHOTHX
B Pa3HbIX SKOCUCTEMAX).

IKekypeust «IKCKypcus B TUIIMYHBIN OroreoneHo3 (B 1yOpaBy, Oepe3HsiK, eIbHUK, Ha
CYXO/JIOJIbHBIN UITH TOWMEHHBIN YT, 03€p0, O0I0TO)».

IKCKypcHs «IKCKYPCHs B arpo3KOCUCTEMY (Ha TOJI€ WM B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buocdepa — obuienanerapHas 000y04ka 3eMiu, TJIe CYIIECTBYET MU CYIIECTBOBajA
®u3Hb. PazButne mnpexacraBieHuid o Ouochepe B Tpymax . 3iocca. Yuenue B. U.
Bepnaackoro o 6uochepe. Odnactu 6uochepsl u e€ cocran. XKuBoe BeriectBo ouochepst u
ero (PyHKIHH.

3aKOHOMEpPHOCTH  cymiecTBoBaHusi  Ouochepbl. OcobeHHOCcTH  OHOcdepbl  Kak
ri100anpHON 3K0cucTeMBI. JIMHaMUuYeckoe paBHOBecHe B Ouocgepe. KpyroBopoTsl BEIECTB U
OMOreoXUMHUUYECKHEe IUKIIBI (Yriaepoja, a30Ta). PUTMUYHOCTS siBJIeHUH B Onocdepe.

3oHanbHOCTH OMochepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
jeca, CMEUIaHHbIE U IIUPOKOJMCTBEHHBIE JIECA, CTENHU, CABAHHBI, IYCTBIHU, TPOIMUYECKUE
Jeca, BRICOKOropbs. Kiimmar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa W (QyHKIHS >KUBBIX CHCTEM, OIIEHKAa HUX PECYpPCHOro MOTEeHIMAala |
Oonoc@epHbIX PYyHKIUH.

JlemoHcTpanumn

[Toptpetsl: B. . Bepranckuii, 9. 3rocc.

Ta6nuiet u cxemsl: «I'eochepst 3emnny, «KpyroBopot azorta B mpupoje», «Kpyropopot
yriaepona B mnpupoae», «Kpyroeopor kwuciopona B mpupone», «KpyroBopor Boabl B
npupoe», «OcHOBHbIE OMOMBI cymny, « Kimnmatuaeckue nosica 3emnny», « TyHapay, « Taiiray,
«Cwmemannbiii  nec», «lllupokonucTtBeHHBbIN Jec», «Ctenby, «CaBaHHa», «IlycThIHSY,
«Tponmueckuui necy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xawIIas cpeaa

DKOJIOTUUECKHEe KPU3WChl M WX NpUYUHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OxpaHa Bo3ayXa. 3arpsisHeHUe BOAHOUM cpeabl. Oxpana
BOJHBIX pecypcoB. Pazpyiienue moussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHre Kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA W KUBOTHbIM Mup. OxpaHa
PaCTUTENILHOTO M KUBOTHOrOo Mupa. OCHOBHBIC MPHUHIMIBI OXpaHbl ONpUpojbl. KpacHbie
kHuru. Ocobo oxpansemsbie mnpupognbie Tepputopun (OOIIT). boranuueckue canbl U
300JIOTMYECKUE TTApKH.

OCHOBHBIE TNPUHUMUIIBI  YCTOMYMBOTO  Pa3BUTHS  4YENOBEYECTBA M MPUPOJBIL.
ParnmonansHo€ MprUpOIONOIb30BAaHUE H COXPAHEHNE OMOJIOTHYECKOTO pa3Hoo0pa3ust 3eMIIH.
OOmue 3aKOHOMEPHOCTH  INIOOANBHBIX  JKOJOTHYECKHX  Kpu3ucoB. OcobGeHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJI0B MOHUTOPUHTA pa3BUTHUS OMaCHBIX TEXHOTE€HHBIX
nporeccoB. Cucmemuvle  UCCIe008aAHUS —~ nepexooa K  pecypcocoepezaroueii U



KOHKYPEeHMOCHnocoOHoti  onepeemuke. buonocuueckoe pasznoobpasue u o6uopecypcoi.
Hayuonanvnvle ungopmayuonusie cucmemsi, obecneyugarowue 00cmyn K uHgopmayuu no
COCMOAHUIO OMOENbHbIX 6U008 U dKocucmem. OCHOBbI dKOpeabunumayuu 3K0CUcmem u
cnoco606 bopvovL ¢ buonogpexcoeHuaMU. PeKoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.
JdeMoHCcTpanuu
Tabmuubl u cxembl: «3arpsisHeHHe atMocepbly, «3arps3HeHue ruapocheprn,
«3arpsizHenue 1ouBbl», «llapHukoBbii 3PdexT», «Ocobo oxpaHsemMble NPUPOIHBIC
TeppuTOpun», «MOAENH YIIPABIIEMOTO MUPAY.
Oo6opynosanue: ¢Qororpaduu OXpaHSEMbIX PACTEHUM U >KUBOTHBIX KpacHoW KHUTH
Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BNOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYaOIIUMUCS
MIpOrpamMM CpeJIHEro 00IIero 00pa30BaHusl: JUYHOCTHBIC, METANPEIMETHBIE U MTPEAMETHBIE.

B cTpyKType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH BbIJICJICHbI
CIIEIYIOLIME COCTaBIIAIOIIME: OCO3HAHWE OOYYAIOIMIMMHUCS POCCUHCKOM TIpaXkIaHCKOU
UJEHTUYHOCTH  —  TOTOBHOCTH K  CaMOpPa3BUTHIO, CaMOCTOATENILHOCTH U
CaMOOTIPEACNICHUIO, Haluyue Momueayuu K  OOy4eHUI0  OWOJIOTHH, YyereHanpasieHHoe
paseumue BHYTPEHHUX YOEXIEHUN JMYHOCTM HA OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPAAMLMA  pa3BUTHS  OHUOJOTMYECKOTO  3HAHMUS, 20MOGHOCMb U
cnocodoHocms 00YHarOUINXCsl PYKOBOJACTBOBATHCS B CBOEH JI€ATEIIBHOCTH II€EHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHM, MPUCYIIMMHU CUCTEME OMOJOTMYECKOTO 00pa3oBaHUs, Haluuue
NpPaBoCoO3HAHUs SKOJIOTHUECKON  KYJIBTYpbl, CHOCOOHOCMU — cmasumb IeId U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS TPOTPAMMBI TIO OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOM ¥ BOCIIUTATENHHOU ACSATEIHHOCTA B COOTBETCTBUU C TPATUITUOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH, HICTOPUUYECKUMU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHSITHIMU
B 00IIIECTBE MPABWIIAMHA U HOPMaMU MTOBEJICHUS U CITIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHUS,
CaMOBOCIIMTaHUSI U CAMOPa3BUTHS, Pa3BUTUSI BHYTPEHHEHW MO3UILIMH JTUYHOCTH, TATPUOTU3MA
Y YBO)XXCHUS K 3aKOHY U MPABOMOPSJIKY, YETOBEKY TPya U CTapIIEeMy IMOKOJICHUIO, B3AUMHOTO
YBOKCHUS, OCEPEKHOTO OTHOIICHHS K KYJbTYpHOMY HacJeAWI0O U  TPaTUILUSIM
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuiickont denepanuu, IpupoIe U OKPYKAIOIIEN CPELE.

JIM4HOCTHBIE pE3yNbTaTbl OCBOCHUS YyuyeOHOro mnpeamera «bHOJOTHS» TOJKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTH O0YUYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPECHHEW TIO3ULMENA JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTALMH, MO3UTHUBHBIX
BHYTPCHHUX YOEXKICHHM, COOTBETCTBYIONIUX TPATUIUOHHBIM IIEHHOCTSIM POCCHMCKOTO
00II1ecTBa, PacCIIUPEHNE KUZHEHHOTO OMBITA U ONBITA JIEATEITLHOCTH B TIPOIIECCE PeaTh3aIiuu
OCHOBHBIX HalpaBJICHUN BOCIUTATENBHOMN AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCITUTAHUSI:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEW, yBa)KEHUE 3aKOHA WU
IPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCATEIHHOCTH TPU CO3JaHUHM YYCOHBIX
MIPOEKTOB, PEIICHUU Y4YEOHBIX M TO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENATh COOCTBEHHYIO TMO3UIIMI0O [0 OTHOLICHUIO K SIBJIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €&;

yMEHUE YYUTHIBAaTh B CBOUX JEUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HbIMU YOEKIEHUSMU, KYJIbTYpPHBIMU LIEHHOCTSMHU H
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMIOJHEHHUS Y4YEOHBIX,
MO3HABATEIBHBIX M MCCIEAOBATEIbCKUX 337a4, YBAXXUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIMIOHEHTOB TIPH OOCYKICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh  POCCUMCKOM  TpaXJTaHCKOM HJEHTUYHOCTHU, MATPUOTU3MA,
YBaKEHUSI K CBOEMY HapoAdy, YyBCTBAa OTBETCTBEHHOCTHU Tepes PoauHoi, ropaoctu 3a cBoOit
Kpaii, CBO0 PoaunHy, CBOM A3BIK U KyJbTYPY, HPOLLJIOE U HACTOAILIEE MHOTOHAITMOHAIBHOTO
Hapojaa Poccuu;

[EHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEAUI0 U IMAMSATHUKAM [PUPOIbL,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHUHCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OWOJIOTHH, TIOHMMAaHUSl 3HAYC€HUsS] OMOJOTMU B TO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOI0 00I1IeCTBa;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CHOyKeHutro u 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIEHUBAThH CUTYAIIUIO U PUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISAM, CO3JAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O IPUHSATHS IEHHOCTEW CEMEUHOW )KU3HHU B COOTBETCTBUU C TPAAUIUSMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUIA;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMJICHHE MPOSBISATH
Ka4yeCcTBa TBOPUYECKOM JIMYHOCTH;

5) d¢usuyeckoro BocnuTaAHUSA, (OPMHPOBAHMS KYJBTYPbI 30POBbA M
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMAaHUE U pean3alus 310pOBOro u 6e3onacHoro oopasa >ku3Hu (310pOBOE MUTAHKE,
COOJTI0/IEeHNE TUTUEHUIECKUX MTPABUIT U HOPM, COATTaHCUPOBAHHBINA PEKUM 3aHATUN U OT/IBIXA,
perynspHas ¢usnueckas aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY M IICHXUYECKOMY 370POBBIO;

MMOHMMAHUE I[IEHHOCTU MpPaBUJl WHIMBHUAYaJbHOIO M KOJJIEKTUBHOIO O€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;



OCO3HAHMWE TOCIICJCTBUNA U HEMPUATHS BPEIHBIX NMPUBBIUEK (YIOTPEOICHUS aIKOTOJS,
HAapKOTUKOB, KYpPEHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K aKTHUBHOM  JICSITENIBHOCTHM TEXHOJOTHMYECKOM M  COLUMAIBbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh HHUIIUUPOBATh, INIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHAThH
TaKyl0 JEATEIbHOCTD;

UHTEPEC K pa3inyHbIM chepaM npodeccruoHaIbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynyiiei npodeccuu U peai30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
IUJIaHBI;

TOTOBHOCTH U CIIOCOOHOCTBH K 0OpPa30BaHMIO M CaMOOOPA30BAHMIO HA MIPOTSHKCHUH BCEH
KU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00Pa3HOE OTHOLIEHUE K MPUPOE KaK HCTOUHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CylIECTBOBaHUS,

MOBBIIIIEHUE YPOBHSI AKOJOTHUECKON KYJIbTYphl: MPUOOPETECHUE ONbITA IJIAHUPOBAHUS
MMOCTYNKOB M OLICHKU WX BO3MOKHBIX MOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEIbl;

OCO3HaHME rI00aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U ITyTeH UX pelIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIC IPU U3YUCHUH OMOJIOTUY 3HAHUS U YMEHUS
MIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOIOTIONB30BaHIEM (COOIIOICHUE
MIPaBUJI TTOBEJICHHS B IPUPOJIE, HAITPABIECHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Orochephl);

AKTUBHOE HEMPHUSITHUE JTEUCTBUN, MPUHOCSIIIUX BPEI OKPYKAIOIIEH MPUPOIHOU Cpele,
yMEHHUE MPOTHO3UPOBAThH HeOJIaronpusiTHbIC AKOJIOTUYECKHUE MOCJIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYue PA3BUTOrO0 SKOJIOTHYECKOTO MBIIIJICHUS, AKOJOTHUUECKON KYJIbTYPHI, OIbITA
NEATEIbHOCTU HAKOJOTUYECKON HAmNpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI HUMH B
MO3HAaBaTEJIbHOW, KOMMYHUKATUBHOM U COLMAJIBHOW MpPAaKTUKE, TOTOBHOCTH K y4YacTHIO B
MPAKTUYECKOMN EATETbHOCTH KOJOTUYECKOW HAITPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM H OOIINECTBEHHOW TMPAKTUKH, OCHOBAHHOIO Ha JHAJOre KYJIBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE  S3bIKOBOM M  YUTATEIbCKOM  KYyJIbTYpbl Kak CpeICTBa
B3aMMO/ICUCTBUS MEXK]TY JIFOJbMH U TIO3HAHUS MUPA;

MOHUMaHue crnenupuKkr OMOJIOTUU KaK HAayKd, OCO3HAHHS €€ poiu B (opMUpOBaAHUHU
pallMOHAJILHOTO HAYYHOT'O MBIIUICHHS, CO3J@aHUM IIEJIOCTHOTO TpPEACTaBiIeHUS 00
OKpY)KalollleM MHpPE KaK O €IMHCTBE IPHUPOJbI, YEJIIOBEKAa M OOIIECTBa, B IMO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEHN U PEIICHUHU TPOOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM [IUBUIU3AIUU: 00eCTICUeHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOT U, CTIOCOOHBIX
pemiath pecypcHble MpoOJieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKAa MyTeW BbIXOAA W3
TJI00QTBHBIX YKOJIOTHIECKUX MPOOJIEM U 00ECTIeYeHHS Mepexo/ia K YCTOMIMBOMY Pa3BUTHIO,
paIMOHAIBHOMY  HMCIOJIb30BAaHUIO TMPUPOIHBIX PECYypcoB W (OPMHPOBAHUIO HOBBIX
CTaHJapPTOB KU3HU;



3aMHTEPECOBAHHOCTD B MOTYYSHUH OMOIOTMUECKUX 3HAHUN B LIEJISIX TOBBIIICHUS O0IIeH
KYJbTYpbI, €CTECTBEHHO-HAy4YHON TPaMOTHOCTH, KaK COCTaBHOW YacTh (DyHKUIMOHAIBHOM
IPaMOTHOCTH 00y4aronuxcs, GopMUpyeMOil Mpu U3yueHUU OUOJIOTHH;

IIOHMMAHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble 3HAaHUS ISl aHalIW3a U OOBSCHEHUS SBJICHUUN
OKPY>KaIOIIET0 MUPA U MPOUCXOIAIINX B HEM M3MEHEHMH, YMEHUE JelaTh 0O0OCHOBAaHHbBIE
3aKJIFOUYEHUS HA OCHOBE HAyyHBIX ()AaKTOB U HMMEIOUIMXCS JaHHBIX C LEIbI0 IMOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JUIsl pEIICHUs
po0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LICHHOCTH HAyYHOU JAEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO U
HCCIIEIOBATENIbCKYIO JEATENIbHOCTh MUHANBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTBH K HENPEPHIBHOMY 00pa30BaHUI0 U CaMO0O0pa30BaHUIO, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHU MO OWOJOTMU B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHS YU4eOHOTO TIpeaMeTa « buosiorusy BKIIOYAIOT:
3HaUUMBbIEe [T (POPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOUIUXCS MEXIUCITUTUTMHAPHbIE
(MexxnpenMeTHbie) oOIeHAyUHbIE MOHSATHSA, OTPAXKAIOIIUE 1IEIOCTHOCTh HAYYHON KapTHHBI
MHpa U CcrienuPUKy METOI0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEPTUs, SIBJICHUE, TPOLIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIIUIL, TUTIOTE3a, 3AKOHOMEPHOCTD,
3aKOH, TEOpHUs, HCCJIEeJIOBaHUE, HAOJIOJCHUE, HW3MEpPEHUEe, DKCIEPUMEHT U JIpyTrue);
YHUBEpCaIbHbIC YU4eOHBIC NEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecneunBarme GopmupoBaHue (GYHKIMOHAIBHOM TPaMOTHOCTHU U COLMAIBHOM
KOMIETEHIIUH OO0YYaIoINXCsl; CHOCOOHOCTh OOYYaloIIMXCsl HCIMOJb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33pEHUYCCKIEC 3HAHUS U YHUBEPCAIIbHBIC yUeOHbIC ACHCTBUS B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

B pesynbrate u3zydeHuss OMOJOTMM Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHUS Yy
oOyuatorerocs 0yyT chopMUpOBaHbI MO3HABATE/IbHBIC YHUBEPCAJIbHBIC yUeOHbIC ICHCTBYSI,
KOMMYHUKATHUBHBIC YHUBEpCAJIbHbIC yYEeOHBIC ICUCTBHS, PETYISTHBHBIC YHHBEPCATbHBIC
y4eOHbIE ICHUCTBUS, COBMECTHAS JACSTEIHHOCTb.

MeranpeaMeTHbIe pe3yabTaThl OCBOEHHUS MPOTPAMMBI CPETHET0 O0IIero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBjajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMU

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh MPHU OCBOCHHWHM 3HAHWK TPHUEMBI JIOTUYCCKOTO MBIINUICHUS (aHAIn3a,
CUHTE3a, CpaBHEHHUS, Kiaccuukauuu, oOO0OIIEHMs), PACKPBIBATh CMBICI OMOJIOTUYECKUX
MOHATUH (BBIACIATh WX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh CBS3M C JIPYTHMH
MOHSATUSIMHU );

ONpeNeNsaTh LEeTu NeATeTbHOCTH, 3aJlaBas NmapamMeTpbl U KPUTEPUH UX JOCTHUXKEHUS,
COOTHOCHUTH Pe3yJIbTAThI IEITEIILHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

MCIIOJIh30BaTh OMOJIOTMYECKUE TOHATHS JUIsi OOBSICHEHUS (DAKTOB W SIBICHUHN KUBOU
MIPUPOJIBL;



CTPOUTH JIOTHYECKHE pACCYXIEHUs (MHAYKTHBHBIC, NEAYKTUBHbBIE, IO aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTUBOPEYMS B  pacCMaTPUBAEMBIX  SIBJICHMSIX,
(bopMyIIHpOBaTh BHIBOJBI U 3aKIIOUCHHUS,

MPUMEHSTh CXEMHO-MO/JICIbHBIE CPEJICTBA JIJIs PEACTABIICHUS CYIIIECTBEHHBIX CBSI3€H U
OTHOILEHUH B U3y4aeMBbIX OMOJIOTUYECKMX 00BEKTaX, a TAKKe MPOTUBOPEUHII pa3HOIoO poJa,
BBISIBJICHHBIX B Pa3JIMYHBIX NTHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabaThiBaTh IUIaH pEIIEHUS MpoOJeMbl C YY4ETOM aHalIM3a HMEIOIIUXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLIEHHBATh PUCKH MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBHINOJHATH PadOTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEI0BATEIBCKON U IPOSKTHOU JIEATEIHPHOCTH, HABBIKAMH
paszperieHus mpooIeM, ClIoCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOATEIFHOMY ITOMCKY METOZIOB
pEIIeHUs MPAKTHUECKUX 3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCIIOJb30BaTh Pa3jMyYHbIE BUJbI JEATEIBHOCTU IO IMOJYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHNIO M IPUMEHEHHUIO B YUEOHBIX CUTYalUsX, B TOM YUCIIE PU
CO3/1aHUU YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

(opMuUpOBaTh HAyuYHbIM THUI MBIIUICHUS, BJIAJE€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMH MOHATUSAMHU U METOJIaMU;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aud B 00Opa30BaTEIBHOMN JEATEILHOCTH U
KU3HEHHBIX CUTYaIlUsIX;

BBISIBJISITh TIPUUMHHO-CJICAICTBEHHBIE CBS3M W aKTyalW3WpOBaTh 3aady, BBIIBUTATH
THMOTE3y €€ pelIeHus], HaXOIUTh apryMEHTHI JUIsl JOKa3aTelIbCTBA CBOUX YTBEPKIACHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE pEUICHHs 3aJaud pPe3yJabTaThl, KPUTHUECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH LIEJICHANPaBICHHbBIN OUCK MEepeHoca CPEACTB U COCOO0B JIEHCTBUS B
poheCCHOHAIIBHYIO CPENIY;

YyMETb TEPEHOCUTh 3HAaHUS B I[IO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTH
KHU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE MJIEH, IpejlaraTh OpUTHHAIIbHBIE MOJAXOAbl U PEIICHUS, CTaBUTH
npoOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATHBHBIC PEIICHUS.

3) paboTa ¢ uHpopmanmeii:

OpPUEHTHUPOBATHCS B PA3MYHBIX UCTOUHUKAX MH(pOpMAIH (TEKCTE y4eOHOro nocoous,
HAYYHO-TIOMYJISIPHOM ~ JUTEpaTrype, OWOJOTMYECKUX  CIOBAapsAX W CHPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETe), aHAIM3UpPOBaTh MHGOPMAIUIO Pa3THIHBIX
BUJAOB M (OpM NPEJICTaBICHUs, KPUTUYECKH OLIEHWBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUHBOCTD;

(GopMynupOBaTh 3ampPOCHl M MPUMEHSITHh PA3IUYHbIE METOABI MPHU MOUCKE U 0TOOpe
OuonoruuecKkor HHPpopMaIi, HeoOX0TUMOM I BHITOTHEHUS Y4eOHbIX 3a/1a4;

NpUOOpETaTh OMBIT UCMOJIB30BaHUS HH(POPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY MpeACTaBICHUS OHOJOTHYECKON
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKHU U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIA SI3bIK B KauecTBE CPEACTBa Npu paboTe ¢ OUOJOTHYECKOM
uH(pOpMalMel: IPUMEHATh XUMHUECKHe, (PU3HMIecKue 1 MaTeMaTHUeCKUe 3HaKU U CUMBOJIBI,
dopMyiibl, abOpeBHaTypy, HOMEHKJIATYpy, HCHOJIb30BaTh M INpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEACTBA HAIJIAIHOCTH;

BJAJ€Th HABBIKAMM pACIIO3HABAHWSA M 3alllUThl MHPOpMaLuu, HH(GOPMALUOHHOU
0€30MacCHOCTH JIMYHOCTH.

OgiageHne yHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

1) oO1eHne:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BCEX cepax *KU3HU, AKTUBHO YIaCTBOBATh B TUAJIOTE
WM JUCKYCCHUHU TIO CYIIECTBY 00CYk/1aeMOoil TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJEHUS OTHOCHUTEJIbHO BBIMOJHEHUS MpEeAJIaraéMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COrJJaCOBAaHHOCTb MO3MIIMI IPYTUX YYACTHUKOB IUAJI0Ta WIH JUCKYCCUHN);

pacno3HaBaTh HEBepOalbHbIE CPEICTBA OOIIECHHSA, NOHMMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTyallud, YMETh CMAT4aTh
KOH()JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh Pa3JIMYHBIMU CTIOCOOAMU OOILEHUS U B3aUMOJCHCTBUS, TOHUMATh HAaMEPEHUs
APYTUX JIOAEH, IPOSIBIIATH YBaKUTEIBHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOH (hopme
(bopMyJIpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHUSl C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

MOHWMATh U UCTIOJIB30BATh IPEUMYIIECTBa KOMaHIHON U WHANBHIYAIbHON paboThI pU
pelieHu  OMOJIOTHYECKOM TMpoOJieMbl, OOOCHOBBIBaTH HEOOXOAUMOCTh IPUMEHEHUS
IpynnoBbIX (hOPM B3aMMOJIEHCTBHSI PU PEIICHUH Y4eOHOM 3a/1auu;

BbIOMpATh TEMAaTUKy M METOABl COBMECTHBIX JCHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA;

MPUHUMATh €M COBMECTHOM JEATEeIbHOCTH, OPTraHW30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUS MO €€ OCTHXKEHUIO: COCTABIATH IUIAH JACHMCTBUU, PACHpPEICIIATh POJIA C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAAa M KaXk/10I0 yUaCTHUKA KOMaH/Ibl B OO pe3ynbTat
1o pa3pabOoTaHHBIM KPUTEPUSIM;

npesiaratb HOBbIE MPOEKTHI, OLICHUBATh WJEH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TOBEIECHUE B Pa3IMYHBIX CUTYyalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATUBHBIM.

OBiaieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIA BBISBICHUS MPOOJEM M HMX pElIeHUs B
KU3HEHHBIX ¥ YI€OHBIX CHTYAITHsX;

BbIOHMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUN LIE€JIEBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JIEUCTBUSX M NOCTYIKax MO OTHOLICHHIO K >KMBOW MPUPOJIE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYKAIOILKX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITEIbHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh U (HOPMYNIHpPOBATH COOCTBEHHBIE 33/Ja4d B 0OOpPa30BATEIbHOW ACSATENBHOCTH U
KU3HEHHBIX CUTYaIUsIX;



CaMOCTOSITENIbHO COCTaBIIATh IUIAaH PEHICHHs] MPOoOJeMbl € YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieJlaTh OCO3HAHHBIA BBIOOpP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTHh 32
pelIcHuE;

OLIEHUBATb IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW HPYAULMH B pPa3HBIX
o0JacTsax 3HaHUH, IOCTOSHHO MOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIQJIETh HABBIKAMHM IIO3HABATEJIbHOM pEQIEKCHUH KaK OCO3HAHUS COBEPIIAEMbIX
NEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuEMBI pedIEeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI M APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX PU aHAJIU3€E PE3yIbTaTOB JIEATEIBHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEKa.
HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHS COJEpKaHus yueOHoro npeameta «buonorus» Ha
yIrIIyOJIEHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecreueHne NPOPUIBLHOTO OO0ydYeHHS
oOyuaroruxcst Onosioruu. OHHM BKITIOYAIOT: crieluPUIecKue A1 OM0JIOTHH HayYHbIe 3HAHUS,
YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAMHA U MPeoOpa30BaHHUIO 3HAHUH,
BHU/Ibl JEATEIbHOCTA MO MOJYYEHUIO HOBBIX 3HAHUW W WX NPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKkKe B pPEAIbHBIX >KU3HEHHBIX CHUTyalusax. lIpenMeTHbie pe3ysbTaThl
MIPEACTABIICHBI IO TOJaM U3yYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs YydeOHoro mpeamera «buonorus» B 10
KJaacce IOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJI OMOJIOTHU B CUCTEME €CTECTBEHHBIX HayK,
B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B MO3HAHWU 3aKOHOB MPUPOIBI U
penieHnud MpoOJIeM PpalMOHATBHOTO MPHUPOJIONONIB30BaHUS, O BKJIAAE POCCHUHUCKHX U
3apyOeKHbIX YUEHBIX B pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CUCTEMON OMOJIOTHYECKUX 3HAHHWM, KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIOIIIHE
OMOJIOTUYECKUE TEPMHUHBI M TOHATHUSI (KU3HB, KJIETKA, OPraHu3M, MEeTaboIn3M, TOMEOCTa3,
CaMOpEryJisilivsi, CaMOBOCIPOU3BEIAEHUE, HACIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT H
pasBuTHe), Ouosnormdyeckue teopuu (kierounas teopus T. [lIBanna, M. Illneiinena, P.
Bupxosa, xpomocoMHas Teopust HacienctBeHHocTd T. Moprana), yuenus (H. Y. BaBunosa —
0 TIEHTPAaX MHOTO00Pa3us ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUI ), 3aKOHBI (€TMHOOOpa3Us
NOTOMKOB IIEPBOIO MOKOJIEHHUS, PACUIEIIIIEHUS, YUCTOThI FaMET, HE3ABUCUMOTO HACIIEIOBAHUS
I'. MeHpnens, roMoIOrHYecKux psAAoB B HacleacTBeHHOM m3meHunBocth H. V. BaBuioga),
MPUHIUIBI (KOMIUIEMEHTapPHOCTH);



BIIQJICHUE OCHOBHBIMH METOJAaMH HAYYHOTO I[IO3HAHWS, UCIOJB3yeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHMIX JKUBBIX OOBEKTOB (OMUCAaHWE, W3MEPEHHE, HAOJI0JeHuE,
JKCIIEPUMEHT);

YMEHHUE BBIJEIAThH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM YHCIie OaKTepHil, rpuOOB, paCTEHUH,
KUBOTHBIX U 4YEJIOBEKa, CTPOCHMSI OpPraHOB M CHUCTEM OpPraHOB PACTEHUM, >KUBOTHBIX,
YeJIOBEeKa, IMPOILIECCOB KU3HENEATEIbHOCTH, NPOTEKAIONIMX B OpraHU3Max pacTeHUM,
KUBOTHBIX W YeJIOBEKa, OWOJOTMYECKUX MPOIECCOB: OOMEHa BelecTB (MeTabonmn3M),
NpeBpallleHusT SHEPruH, OpOKEHHUs, aBTOTPO(PHOr0 U TreTepoTPOPHOrO THUIOB MHUTAHMS,
dboTocuHTE32a M  XEMOCHHTE3a, MHTO3a, MeW03a, TaMeToreHe3a, »MOpUOreHesa,
MOCTAIMOPHUOHAIBPHOTO PAa3BUTHS, PA3MHOKCHHS, WHIWBUIYAIBHOTO PAa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJEICTBUS T€HOB, F€TEPO3UCA, HCKYCCTBEHHOIO 0TOO0pA;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXKIY OpTraHOWIAMHU KIETKH M MX (DYHKITUSIMH,
CTPOSHHEM KJIETOK pa3HbIX TKaHEH 1 UX QyHKIHSIMH, MEXTy OpraHaMH U CHCTEMaMH OPTaHOB
Yy pacTEeHHM, KUBOTHBIX M UYEJIOBEKA W WX (PYHKIUSIMH, MEKIY CHCTEMaMH OPTaHOB U UX
GYHKIUSIME, MEXKTy 3TallaMu OOMEHa BEIIECTB, dTalaMu KJIETOYHOTO ITUKIIA U KU3HCHHBIX
IUKJIOB OPTaHW3MOB, 3TallaMH ASMOPHOHAJILHOTO Pa3BUTHS, TEHOTHIIOM MW (PEHOTHIIOM,
(dbeHoTUNOM U (paKTOpaMu Cpeibl OOUTAHUS;

yYMEHHUE BBISBISATH OTIIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCII€ PAaCTCHH,
’KUBOTHBIX U YEJIOBEKA;

yYMEHHUE UCTOIB30BaTh COOTBETCTBYIOIIUE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY JIJIsI IOKA3aTeNbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE peliaTh OMOJOTUYECKUE 3a/laud, BBISBISATH MPUYUHHO-CIICICTBEHHBIC CBS3U
MEXIy HCCICAYeMBIMH OWOJIOTHYECKUMHU TPOIECCAaMU M SBJICHUSMH, JelaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATH JJA0OPATOPHBIE U MPAKTUYECKHE pabOThI, COONIOAATH MTpaBuia Mpu
paboTe ¢ yueOHbIM U J1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, MPOBEPITh WX OKCICPUMEHTATBLHBIMU CpPEACTBAMH,
dbopMyIupys TIeNh HWCCIASAOBAHMS, aHAJTU3UPOBATH IOJYYEHHBIC PE3yNbTaThl M JCNaTh
BBIBOJIBL;

yMEHHE y4aCTBOBAaTh B YUE€OHO-UCCIEA0BATEIBLCKON paboTe 0 OMOJIOTHH, YKOJOTHH U
MEJUITMHE, POBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEACTABIISTH
MOJTyYCHHBIC PE3YNIbTAThl HA YUCHHUECKUX KOH(PEPEHIIUSIX;

YMEHUE OIICHMBATh STUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH
OMONIOTUM W METUITMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAMPABICHHOE
M3MEHEHHNE TeHOMA U CO3/[aHNe TPAHCTEHHBIX OPTraHU3MOB);

yMEHUE  OCYIIECTBISAITh  OCO3HAHHBIM  BbIOOp  Oyaymieil  mpodeccruoHanbHON
JESATETBHOCTH B 00JIACTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITHCKOTO
XO35MCTBA, THUIIEBON  TPOMBINLICHHOCTH, YIJIYOJIATh  IO3HABaTEIbHBIA  HMHTEpEC,
HalpaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu M MPOJOJDKEHHE
OMOIOTHYecKOro 00pa3oBaHusl B OPraHU3AIMAX CPETHETO MPO(ECCHOHATHFHOTO W BBICIIETO
oOpa3oBaHus.

[IpeameTHBIe pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Kjiacce TOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (JOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB
MIPUPOIBI U PEIICHUH YKOJIOTUUYECKHUX TTPOOJIEM YeTIOBEYECTBA, a TAK)KE B PEIICHUU BOTIPOCOB



PaIMOHAIIBHOTO TPUPOJIOIOIB30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K
MIpUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCHICKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHHUE BIAJACTh CHCTEMON OMOJIOTHUECKUX 3HAHUH, KOTOpas BKIIIOYACT OTPEICICHUS 1
MOHUMaHUE CYUIHOCTH OCHOBOMOJAraroNIMX OHOJIOTMYECKHMX TEPMUHOB M TOHATUN (BUI,
aKocHucTeMa, Oumocdepa), Ouosiorudeckre Teopuu (dBosormoHHas Teopus Y. JlapsuHa,
CUHTEeTHYecKas Teopus 3Boitonun), yueHus (A. H. CeBeprioBa — 0 myTSX U HampaBICHUAX
sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbI (TeHeTHUYeCKoro paBHoBecus Jx.
Xapau u B. BaitnOepra, 3apojsimeBoro cxojacrea K. M. bapa), npasuna (muaumyma HO.
JInbuxa, 3KOJIOTMYECKOW NUpaMHUAbl HEpPruu), rumnoresbl (rumoreza «mupa PHK» V.
['unbepra);

YMEHHE BJIaJIETh OCHOBHBIMU METOJaMH HAy4YHOTO I[IO3HAHUS, HUCIOJIb3YEMbIMHU B
OMOJIOTUYECKUX MCCIICIOBAHUSAX >XUBBIX OOBEKTOB M AKOCHUCTEM (OMHUCaHUE, U3MEPEHUE,
HaOJI0/IEHNE, SKCIIEPUMEHT), CIIOCO0AMU BBISIBIICHUSI M OIEHKH aHTPOIIOT€HHBIX U3MEHEHUM
B MPUPO/IE;

YMEHHE BBIACISATh CYIIECTBEHHBIC MPU3HAKHU: BHUJIOB, OUOrEOIIEHO30B, SKOCHUCTEM U
ouocdepnl, CTAOMIU3UPYIONIETO, IBIKYIIETO M Pa3pblBAIONIErO0 €CTECTBEHHOrO OTOOpa,
AJUTONATPUUECKOTO M CHUMIATPUUYECKOrO0 BHUA000pAa30BaHUS, BIUSHUS JBUXKYIIUX CHII
HBOJIIOIMU HA T€HO(OH] MOMYJISAIUU, TPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOUTaHus,
YepeOBaHUs HAIpPABICHUI 3BOJIIOIUHU, KPYrOBOPOTAa BELIECTB M IIOTOKA HHEPTHHU B
AKOCHCTEMAX;

YMEHHUE YCTAHABIMBAaTh B3aWMOCBS3M MEXKIY IMPOLECCAMHU SBOJIOLMH, ABWKYIIUMU
CUJIaMH aHTPOTIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHbBIX SKOCUCTEM U MPUCTIOCOOICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISBJISATh OTJIWYUTEIbHBIC MPU3HAKU >KUBBIX CUCTEM, MPUCTIOCOOJEHHOCTH
BUJIOB K cpele OOuTaHUs, AOMOTUYECKUX M OHUOTHYECKUX KOMIIOHEHTOB HSKOCHUCTEM,
B3aMMOCBSI3€l OpraHW3MOB B COOOIIECTBAaX, AHTPOMOTCHHBIX W3MEHEHHI B JKOCHCTEMax
CBOEM MECTHOCTH;

YMEHHE UCTI0JIb30BAaTh COOTBETCTBYIOIIUE APTYMEHTHBI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO
M CUMBOJIMKY JJISI JOKa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTaHMUSI, €TUHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHUs1 MHOT000pa3us BUIOB U SKOCUCTEM KaK YCIIOBUSI COCYIIECTBOBAHUS TIPUPOIBI U
YeJI0BEYECTBA;

YMEHHUE peIIaTh OMOJOTHYECKHE 3a/Ja4d, BBISBISATH MPUYUHHO-CICACTBEHHBIC CBSI3U
MEXy HCCICAYyeMbIMH OWOJIOTHYECKUMHU MPOIECCAaMU M SIBIICHUSMH, JelaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATH Ja00OPATOPHBIE U MPAKTUUYECKUE padOThl, COOJIIOAATH IpaBuiIa MpH
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh HUX IKCICPUMEHTAIBHBIMU CPEICTBAMU,
dbopmynupyst 1eJb HMCCICAOBaHUS, aHAJW3UPOBATh TMOJYyYCHHBIE pe3yJbTaThl U JI€NIaTh
BBIBO/IbI;

yMEHHUE Y4acTBOBATh B YUEOHO-UCCIIEIOBATENbCKON paboTe Mo OMOJIOTHH, SKOJIOTUU U
MEUITMHE, POBOJIUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U IYOJIHMYHO MPEJCTABISAThH
MOJTyYCHHBIC PE3YNIbTAThl HA YUCHUUECKUX KOH(DEPEHIIUSX;

YMEHHE OIEHUBATh TUMOTE3bl U TEOPUH O MPOUCXONKICHUM KU3HHU, YEJIOBEKa U
YEJIOBEUECKHUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIIOCO0aX MPEAOTBPAIIECHUS TII00ATBHBIX
n3MeHeHu# B onocdepe;



YMEHHE  OCYIIECTBISTh OCO3HAHHBIA BbIOOp Oynymed  mpodeccrnoHanbHOM
ACSITeTPHOCTH B 00JacTH OWOJIOTUH, OJKOJOTHH, IPHPOJONOIB30BaHUS, MEIUIUHBI,
OMOTEXHOJIOTHH,  TICUXOJIOTUH,  BETCPUHAPHH,  CEIBCKOTO  XO3SCTBA,  MUIIEBOM

MIPOMBIIIUICHHOCTH, YTIyOJsSTh TO3HABATEIbHBIA WHTEPEC, HAMPABICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccud U MPOAOTKEHHE OHOJOTHYECKOro O0pa3oBaHUsS B
OpraHu3alMsIX CPeAHEro NPodheCcCUOHATBFHOTO U BBICIIETO 00pa30BaHMUs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
HauMenoBanue
Ne a23/1eJ10B U TeM K II (ungposeie)
n/n E OI; - Beero Oﬁl-lTpo.]IbeIe pﬁaanqecmle 06pazoBaTebHbIe
porp padoTbI PaooThI pecypeni
1 buosormi Kax 1 https://resh.edu.ru/
HaykKa
2 ’KuBbie ccTemb! 1 2 1 https://resh.edu.ru/
WX U3y4YCHHE
3 Buonorus kietku 2 0.5 https://resh.edu.ru/
XuMuueckas
4 OpraHH3aIHs 10 1 https://resh.edu.ru/
KJIETKHA
5 Crpocnue n 8 2 https://resh.edu.ru/
(YHKIUH KJIETKH
OOMEeH BeIEeCTB U
6 IpeBpalleHe 9 1 https://resh.edu.ru/
3HepFI/II/I B KJICTKC
Hacnencrsennas
7 MHQOpMaLLHA " 9 0.5 https://resh.edu.ru/
peanu3zauus e€ B
KJIIETKE
8 FKUSHEHHBIA K 6 1 https://resh.edu.ru/
KJIETKHA
Crpoenue u
9 byHKIIH 17 1.5 https://resh.edu.ru/
OpraHu3MOB
PazmBoxenue u
10 pa3BuTHE 8 1.5 https://resh.edu.ru/
OpraHu3MOB
I'enetnka — Hayka
0
11 HACJIEICTBEHHOCTH 2 0.5 https://resh.edu.ru/
U N3MCHYUBOCTHU
OpraHu3MoOB
12 3axonomeprocTH 10 1 https://resh.edu.ru/
HaCJICACTBCHHOCTHU
13 3axonomepHOCTH 6 1 https://resh.edu.ru/
N3MEHUYUBOCTH
14 I'eHeTHKa yenoBeKa 3 0.5 https://resh.edu.ru/
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Cenexus
OpraHu3MoB

15

buorexnonorus u
16 CUHTETHYECKAS
ouonorus

17 PezepBHOE Bpemst
OBUIEE KOJIMYECTBO

YACOB 110
ITPOTPAMME

11 KJIACC

HaumenoBanue
pa3iesioB U TeM
MPOrpamMMbI

Ne
n/n

3apoKIeHUE U
pa3BUTHE

1 9BOJIFOLIMOHHBIX
MPEJICTABICHUN B
OHoJ0oruu

MukposBontonus u
€€ pe3yJbpTaThl

MakposBonronus 1
€€ pe3yIbpTaThl

[Ipoucxoxnenue u
4 pa3BUTHE )XKU3HU Ha
3emie

[IpoucxoxaeHue

5 YeJI0BEKa —
aHTPOIIOTEHE3
DKoJjorus — Hayka
0

B3aMMOOTHOIIICHUAX

OpraHu3MoB U

HaaAOPraHu3MEHHBIX

CHCTEM C
OKpYy>Karoleu
cpenoiu
Opranusmsl 1
cpena oouTaHus

DKoJIorus BUIOB U
MOIYJSAHAN
OKoJIoTHsI
COOOIIIECTB.
DKOJIOTHYECKHE
CHCTEMBI
buocdepa —

10 riaodanLHas
9KOCHUCTEMA

102 0

KoanyecTBo 4acoB

KoHnTtpoabHbie

Bcero
padoThI

14

15

10

12

1.5

155

IIpakTHYeckue
padoThI

1.5

0.5

1.5

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

JIeKTPOHHbIE

(uudpossbie)
oOpa3oBaTeJibHbIE

pecypcbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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Yenosek u
OKpYy>KaloIas cpea
12 PesepBHoe Bpems
OBIIEE KOJIMYECTBO

YACOB 110
I[TPOTPAMME

102

7.5

https://resh.edu.ru/



https://resh.edu.ru/

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

Ne
n/n

Tema ypoka

buonornsa xak
KOMILUJIEKCHAsl HayKa 1
KaK 4acThb
COBPEMEHHOTO
oOmiecTBa

JKuBnie cucTteMsl U UX
CBOMCTBA

YpoBHeBas
OpraHu3aIlys KUBBIX
CUCTEM

Hcropus oTkpsITHA 1
U3Y4YEHHUS KIIETKH.
Kinerounas teopus

MeTtoab!
MOJIEKYJIAPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«3yueHne meToa0B
KJIETOYHOU OMONIOTHHU
(xpomarorpadus,
anekTpodopes,
muddepennmanbaoe
neHTpudyrupoBaHue,
[T1IP)»

XUMUYECKUN COCTaB
KJIETKU

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

0.5

Jara
HU3yUYeHHs

DJIEeKTPOHHBIE

uudgposbie
o0pa3oBaTejibHbIE

pecypchI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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10

11

12

13

14

MunepasibHbIe
BEILIECTBA KJIETKH, UX
Ouosoruueckas poib

Opranuueckue
BEIIECTBA KIETKH —
oenku. JlaboparopHas
pabota «OOHapyKeHHe
OEJIKOB C IIOMOIIIBI0
KaueCTBEHHBIX
peaKkuuii»

CBolicTBa,
Kinaccupukanus u
¢GbyHKIIIN OEIKOB

Opranunueckue
BEIIECTBA KIETKH —
YTJIEBOJIbI

Opranunueckue
BEIIECTBA KIETKH —
JIUTIVTBI

Hyxnennosbie
kuciotsl. JIHK u PHK.
JlabopaTopHas pabota
«HccnenoBanue
HYKJIEUHOBBIX KUCJIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX
OpraHUu3MOB»

Crpoenue U pyHKIIUH
AT®. Jlpyrue
HYKJI€03UTpUdochaTel
(HT®)
Cexsenuposanue JJHK.
MeTobl TEHOMUKH,
TPaHCKPUITOMHKH,
MIPOTEOMUKHU

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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15

16

17

18

19

20

21

22

23

Metoibl CTPYKTYPHOM
OonoIorNH

THIIBI KJIETOK.
[Ipokapuornyeckas
KJIETKA

Crpoenue
3YKAPUOTUYECKON
kietku. [IpakTnueckas
pabota «M3yuenue
CBOWCTB KJIETOYHOH
MEMOpaHBI»

[ToBepXHOCTHBII
anmnapart KJIeTKU

OnHomMeMOpaHHbBIC
OpPraHou/Ibl KJIETKHU.
[IpakTrueckas pabora
«M3yueHne NBUKEHUS
IIUTOIIAa3MBI B
paCTUTENBHBIX
KJIETKaX»

ITomyaBTOHOMHBIE
OpPTaHOM[IBI KIJICTKH:
MUTOXOH/IPHH,
TUTACTHIBI.
JlaGopatopHnas pabora
«MccnenoBanue
IUIa3MOJIN3a U
JeTIIa3MOoJIH3a B
PacTUTENIbHBIX
KIIETKaX)»

HemeMmOpanHbie
OpraHouAbl KIETKU
CrtpoeHue u QyHKIINH
a1apa

CpaBHuTenbHas
XapaKTepUCTHKA

0.5

0.5

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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24

25

26

27
28

29

KJIETOK 9yKapHOT.
Jlaboparopnas pabota
«M3yueHune cTpoeHus
KJICTOK PAa3JIMIHBIX
OpraHU3MOBY»

Accummianus u
JTUCCUMMUJISIIUS — JIBE
CTOPOHBI METa0OIU3MA.
Tunel oOMeHa BelecTs.
JlaGopaTopHas paborta
«M3yueHue 1
KaTaJTuTHYeCKON
AKTUBHOCTH
dhepmeHTOB (Ha
MIpUMEpe aMIJIa3hl HIIN
KaTaJia3bl)»

DepMEHTATUBHbBIN
XapakTep peakuuin
KJIETOYHOTO
MeTabonu3ma.
JlabopaTopHas pabota
«H3yuenue 1
(hepMEeHTaTUBHOTO
pacuienyieHus
MepOKCHJIa BOJIOPO/IA B
PaCTUTETBHBIX
KUBOTHBIX KIIETKAX»

benku-akTuBaTOpHI N

1
OeIKU-UHTMOUTOPBI
ABTOTpO(DHBIN THIT 1
oOMeHa BeIlecTB
dortocuHTE3 1
XeMOCHHTE3.
JlaGopatopHnas pabora 1
«CpaBHeHne

MIPOIIECCOB

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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30

31

32

33

34

35

36

37

38

(dboTocuHTE3a U
XEMOCHHTE3a»

AnaspoOHbIe
opranu3Msbl. Bubt
OpOKEHUSI.
JlaGopaTopHas paboTta
«CpaBHeHUE
MIPOIIECCOB OPOKEHUS U
TIBIXAHUSD)

ABpOOHBIC OPTaHU3MBI.
OTanel
HEPreTHYECKOI0
oOmeHa

DHeprust MeMOpPaHHOTO
rpaJieHTa MPOTOHOB.
Cunre3 AT®: pabora
npotoHHON AT®-
CHHTA3bl

Peaknun Matpu4HOro
CUHTE3a
Tpanckpunuus —
MaTpUYHBIA CHHTE3
PHK

Tpanciauys u e€
JTarnbl

Konuposanue
aMUHOKHCIIOT. Poib
pubdocom B OMocuHTE3E
Oenka

Opranu3zanus reioMa y
IIPOKApUOT U DYKAPUOT
MonexkyisapHbie
MEXaHU3MBI
JKCIIPECCUU TE€HOB Y
JyKapuoT

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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39

40

41

42

43

44

45

46

47

Bupycst —
BHEKJIETOUHBIE (hOPMBI
KU3HU U O0JIUTaTHbIE
Mapa3UTHL.
[IpakTuueckas pabora
«Co3nanue Mozienu
BHUpYCa»

Bupychbie
3a00JIeBaHUs YEI0BEKa,
JKUBOTHBIX, PACTCHUI

Hanorexnoioruu B
OHMOJIOTUH U MEIUIIUHE

JKU3HEeHHEBIN IUKIT
KJIETKHA

Matpu4HbIii CHUHTE3

JTHK

XpOMOCOMEBI.
Jlaboparopuas pabora
«M3ydyenne XxpomocoM
Ha TOTOBBIX
MHUKpOIIpenapaTax»

JleneHue KIeTKu —
MUTO3

TuIbI KIETOK.
Kapnokunes n
LIUTOKHUHE3.
JlabopaTopHas pabota
«Habmronenne Muto3a
B KJIETKaX KOHYMKA
KOpelka Jyka (Ha
TOTOBBIX
MHUKpOIpenaparax)»
Perynsauus
KU3HEHHOTO IHKJIa
KJIETOK

0.5

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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48

49

50

51

52

53
54

55

56

57

58

59

60

Opranusm Kak eIMHOE
1enoe

TkaHu pacTeHuUN.
JlaGopaTopHas paboTta
«M3ydeHue TKkaHen
pacTeHui»

TkaHU KUBOTHBIX U
YeloBeKa.
Jlaboparopnas pabota
«M3yuenue TKkaHeu
KUBOTHBIX)

Opraunsl. Cuctemsl
OpraHoB.
Jlaboparopuas pabota
«3ydenue opranoB
I[BETKOBOT'O PACTCHHUS»

Omopa Tena
OpPraHU3MOB
JIBr>KEeHHE OpPraHU3MOB
IInutanue opranu3sMoB
[Intanne MO3BOHOYHBIX
KUBOTHBIX.
[InmeBapurenpHas
CUCTEMA YEJIOBEKa
JlpIXaHue OpraHu3MOB
Jprxanue
ITO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA
Tpancnopt BewecTB y
OpraHU3MOB
KpoBeHocHas cucrema
IT03BOHOYHBIX
YKUBOTHBIX W YEJIOBEKa
Brinenenue y
OpraHu3MOB

0.5

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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61
62

63

64

65

66
67

68

69

70

71

3amuTa y OpraHu3MoB

I/IMMYHHaH chucremMa
YCJIO0BCKa

Paznpaxxumocts u
perynsiuus y
OpraHHU3MOB
I'ymopanbHas
perymsiuus u
SHAOKpPUHHAS cucTeMa
YKUBOTHBIX U YEJIOBEKa

®opMBbl pa3MHOKEHUS
OpraHu3MOB

[TonoBoe pa3MHOXeHUE
Meiios

l'amerorenes.
OO6pazoBanue u
pa3BUTHE MOJIOBBIX
kJyeTok. JJaboparopHast
pabota «3yuenue
CTPOEHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB
— OHTOT'CHE3

3akJajKa OpraHoB 1
TKaHel u3
3apOJIBILIEBBIX JITUCTKOB

Pocr u passutue
KUBOTHBIX.
JlaGopatopHnas pabora
«Bp1siBeHUE
IIPU3HAKOB CXOZCTBa
3apoJIbIen

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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72

73

74

75

76

77

IIO3BOHOYHBIX
KHUBOTHBIX»

Pazmuoxenue u
pa3BUTHE PACTEHUH.
Jlaboparopnas pabota
«CTpoeHue opraHoB
Pa3MHOXKEHUS BBICIIIUX
pacTeHuin»

Ucropus cranoBneHUs
Y Pa3BUTHS T€HETUKHU
KakKk HayKu

OCHOBHBIC TIOHSTHS U
CHMBOJIBI TCHETUKH.
JlaboparopHast pabota
«/Ipo3odmuna kak
O00BEKT TeHETUYCCKUX
UCCIIEIOBAaHHII»

3aKOHOMEPHOCTH
HacJIeJOBaHHS
MIPU3HAKOB.
Mouorubpuanoe
CKpeLI1BaHUE.
[IpakTnueckas padbora
"N3y4yenue
PE3yNIbTaToB
MOHOTUOPUIHOTO
CKpEUIMBAHUS Y
apo3oduisr”

I[uTonoruyeckue
OCHOBBI
MOHOTUOPUIHOTO
CKpEUIBaHUS

AHanusupyroiiee
CKpEILMBaHUE.
Henonnoe
JOMUHUPOBaHUE

0.5 https://resh.edu.ru/

https://resh.edu.ru/

05 https://resh.edu.ru/

0.5 https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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78

79

80

81
82
83

84

85

86

87

JurudpumHnoe
CKpEIIUBaHHUE.
[IpakTrueckas pabota
«M3yueHue
pe3yIbTaTOB
TUTUOPUTHOTO
CKpEITUBaHUS Y
Ip0o30(UITBD)

Hutosmornueckue
OCHOBBI TUTHOPHUIHOTO
CKpEILIMBaHUS

CuerieHHoe
HacJIeJ0BaHNE
MIPU3HAKOB

XpoMOCOMHasi TEOpHs
HACJIEJICTBEHHOCTH

T'enetuka momna

T'enorun kak
IeJIOCTHAs CHUCTEMa

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHUH, KUBOTHBIX U
YeJIOBEKa

N3menunBoCcTh
MIPU3HAKOB. Buel
U3MEHYHUBOCTHU

MonuduxarnronHas
W3MEHYNBOCTh
BapuanunonHsli psaa u
BapHaIOHHAs KPUBasl.
JlabopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOAU(PHUKAITIOHHOM
W3MEHYHUBOCTH.
[Toctpoenue

0.5

0.5
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BapUAIMOHHOTO Psia U
BapHalMOHHOU
KPUBOI»
I'enoTnnnueckas
H3MCHYHUBOCTb.
KomMOunarusHas
H3MEHYUBOCTh

MyTanronHas
U3MEHYUBOCTb.
[IpakTuueckas pabora
«Myranuu y
npo3odubl (Ha
TOTOBBIX
MUKpOTpernaparax)»

3aKOHOMEPHOCTH
MYyTaIlMOHHOTO
mporecca.
OnureHeTHKa u
SMUTEHOMMKA

I'eneTuka yemoBeka.
[IpakTnueckas padbora
«CocraBienue u
aHaJu3 pOJOCIOBHON»

MeTtoabl MeTUITHHCKOM
TeHETUKU

3HaueHHne
MEIUIMHCKOMN
TeHETUKU B
MPEeAOTBPAIEHUN U
JIEYSHU N T'€HETHYECKUX
3a00JIeBaHNM YEIOBEKa

OcCHOBHBIE MIOHATHUS
CEIIEKITUH.
JlaGopatopHnas pabora
«M3y4yenne copToB
KYJIbTYPHBIX PaCTCHHUU
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Y TIOPOJT IOMAITHUX
JKUBOTHBIX)

Mertobl
CEJIEKIIMOHHOM paboThlI.
95 Jlaboparopnas pabota 1 0.5 https://resh.edu.ru/
«3yueHnue meToa0B
CEJICKLIUN PACTCHUIN»

JlocTrxkeHus celleKuuu
pacTeHUH U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBUBKa pacTeHHI»

96 1 https://resh.edu.ru/

CoxpaHeHue, u3yueHue
Y HCIIOJIb30BaHNE
TCHETHYECKUX
pecypcoB
buorexnomnorus xak
HayKa ¥ OTpacib
98 IIPOM3BOCTBA.
[IpakTnueckas padbora
«M3ydyeHue oObeKTOB
OMOTEXHOJIOTHI

97 1 https://resh.edu.ru/

1 05 https://resh.edu.ru/

OcHOBHBIE
HarpaBlIeHUs
CHUHTETHUECKOH
OHoJI0run
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XpoMOCOMHas U
TeHHasl HHKEHEPUs
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Menuimackue
OMOTEXHOIIOTUH
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l'omoBast KOHTpONBHAS
pabora

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102 1 https://resh.edu.ru/
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