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HOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo ydeOHOMY mpeamery "buosnorust" (manee - OWOJOrHs) HA YPOBHE CPEIHETO
obmero oOpasoBanus pazpadorana Ha ocHOBe DenepanbHOTO 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpaszoBanun B Poccuiickoit ®enepaummn», ®I'OC COO, Konuenuun npenopaBaHus y4eOHOTO
npeamera « bHONOrus» U OCHOBHBIX MOJNOXKEHUH (enepanbHOI padoueli mporpaMMbl BOCITUTAHUSI.

Yuebnbiii npeamer «buonorus» yrayonéHHoro ypoBHs usyudeHust (10—11 xmaccel) siBisiercs
OJHUM U3 KOMIIOHEHTOB mpenMeTHol obnactu «EctecTBeHHO-Hay4dHBIe mpeaMeTsl». CorjiacHo
nonoxeaussiMm @I'OC COO npodunbHbele yueOHbIe MPEIMEThl, U3ydaeMble Ha YIIIyOJEHHOM YPOBHE,
SBISIIOTCST criocoboM  nuddepennmanuu odydeHnss Ha ypoOBHE cpemHero oOmiero oOpa3oBaHUS W
NPU3BAHbI OOECIIEYUTh IMPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOIIMM, CPEOHMM OOIIUM, CPEAHUM
npodecCHOHAIBHBIM U BBICIIUM 00pa3oBaHHEeM. B TO ke BpeMst KaXKIbli U3 5TUX y4eOHBIX MPEAMETOB
IOJDKEH OBITh OPUEHTHPOBAH HAa NPHUOPUTETHOE pelleHHe OOpa3OBaTENbHBIX, BOCIHTATENBHBIX MU
Pa3BUBAIOIIMX 3344, CBS3aHHBIX ¢ MpoQopHeHTaIeld 00yJaloMNXCcs U CTUMYJUPOBAHUEM HHTepeca
K KOHKpPETHOH OOJaCTM HAy4YHOrO 3HAHUS, CBSI3AHHOTO C OWOJIOTHMEH, MEAUIMHON, SKOJIOTHEH,
NICUXOJIOTHEH, CIIOPTOM WJIM BOSHHBIM JEJIOM.

[Iporpamma mno yuyebHomy mnpenmery "buonorus" nmaér mpencraBieHHE O IENW U 3amadax
u3yueHust yueOHoro mpenmera «buonorus» Ha yriyOnéHHOM ypOBHeE, ompenensier oOsi3aTenbHOe
(MHBapMaHTHOE) TMPEIMETHOE COMAEPKAaHHE, €ro CTPYKTYpPHpPOBaHHWE TIO pasfenaM M TeMaw,
pacripeneneHie 1Mo KjaccaM, PEKOMEHIYeT IMOCIENOBATebHOCTh M3YUeHHs Yy4eOHOro marepuana ¢
yUETOM MEXINPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOrO IMpolecca, BO3PACTHBIX
ocobeHHoCTeH oOyyaromuxcs. B mporpamme mo 6Hojoruy peann3oBaH NPUHIHI IPEEMCTBEHHOCTH C
u3yueHneM OHOJOrMM Ha ypOBHE OCHOBHOro obmero oOpasoBanus, Onaromaps dYemy
NPOCMATPUBAETCSl  HANPABJIEHHOCTh HA IMOCIENYIOIee pPa3BUTHE OHOJOTMYECKHX  3HAHHIA,
OPUEHTHUPOBAaHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, SKOJIOTHYECKOTO
MBILLIEHHS, MPEACTABICHUH O 3I0POBOM 00pas3e >KM3HM, Ha BOCIHTAaHHE OEPEKHOTO OTHOIIEHUS K
OKpYKaloIeld NpUPOIHON cpere. B mporpamme mo OHONOTMH TakKe IMOKAa3aHbI BO3MOKHOCTH
yuebHoro mpeamera «buomorus» B peammzauun TpeboBannit @I'OC COO x mnnaHMpyeMbIM
JUYHOCTHBIM, METANPeIMETHBIM M TPEAMETHBIM pe3yjbTataM OOyueHHsi U B (POPMHPOBAHUHU
OCHOBHBIX BHIIOB y4eOHO-ITO3HABATENbHON NESITEIbHOCTH OOYYarOLIUXCS 1O OCBOSHHIO COAEPIKaHUS
Ouonorndeckoro oOpa3oBaHUs Ha YPOBHE CPpeaHEro o01ero oOpa3oBaHusl.

Yuebnbiii npenmer «buonorus» Ha ypoBHe cpenHero oOmero o0Opa3oBaHHUs 3aBepIIAET
Ounonorndyeckoe oOpa3oBaHHE B INKOJE U OPHUEHTHPOBAH HAa pacIIUpeHHe U yriyOJieHWe 3HaHWH
00y4aroImuXxcst O YKUBOHM MPHUPOJE, OCHOBAX MOJICKYJISIPHOH M KJIETOYHOH OMONIOTHH, SMOPUOJIOTHH U
OMONIOTUYU Pa3BUTHS], TEHETUKH, CEJIEKIIMH, ONOTEXHOIOTHUH, HBOJIFOLIMOHHOTO YUEHHS U SKOJIOTHH.

Uzyuenne yueOHOro mpenmera «buomorus» Ha yriiyOJEeHHOM ypOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYarOIIUXCsl K MOCIEAYIOIEMY TOJYYeHHIO OMOJIOTHYECKOro o0pa3oBaHus B By3aX U
OpraHu3alusax cpeaHero mnpodeccuoHanbHOro odpasosaHusi. OCHOBY €ro COAEpIKaHUS COCTABIISET
cucreMa OHMOJIOTMYECKHX 3HAHUH, MOJNYYEHHBIX MPH U3YYEHHH OOYYaIOIIUMICS COOTBETCTBYIOIINX
CUCTEeMaTUYEeCKUX Pa3fesioB OMOJIOTHH HA YPOBHE OCHOBHOTO obmero obpasosanusi, B 10—11 kmaccax
5TH 3HAHUS MOJYYar0T pa3BuTHE. Tak, pacimpeHsl U yriayoaeHsl OMOIOrHYeCKUe 3HAHKS O PACTEHUSIX,
JKUBOTHBIX, rpubax, OakTepusx, OpraHu3Me 4UejoBeKa, OOIMUX 3aKOHOMEPHOCTSX SKH3HH,
JOTOJHUTENPHO BKJIFOUEHBI OMOJIOTMYECKHE CBEACHUS NPUKIAJHOTO W TIOMCKOBOTO XapakTepa,
KOTOpPbIE MOXKHO HCITOJIb30BAaTh KaK OPUEHTHPHI ISl TOCIEAYIOIero Beidoopa npodeccun. BozmokHa
TAK)K€ MHTerpanus OHONOTMYECKUX 3HAHUHW C COOTBETCTBYIOIIMMH 3HAHHSMHU, TIOJYYEHHBIMU
00y4arOIUMUCS NPH U3YYEHUHU (PU3UKHU, XUMUH, reorpaduu 1 MaTEMaTHKU.

Crtpykrypa nmporpammel 1o yuebHoMy npeamery "buonorus" orpaskaeT CHCTEMHO-YPOBHEBBIH U
SBOJIIOLMOHHBIA TOAXONbl K u3yueHHro Owonormu. COrjgacHO WM, H3YyYalOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEePHbIE ISl JKUBBIX CHCTEM pPAa3HOIO YPOBHS OPraHM3aLUH, 3BOJIOLHIU
OpPraHMYECKOr0 MHpa Ha 3emiie, COXpaHeHHs] OMOJOrHYecKoro pasHooOpasusi miaHetsl. Tak, B 10
KJIaCCe M3YYArOTCSl OCHOBBI MOJIGKYJSIPHOH MW KJIETOYHOW Ouonoruu, 3MOpuojiornd U OWONOruu
Pa3BUTHS, T€HETUKU M CEJEKIHMH, OMOTEXHOJIOTUH U CHHTETUYECKON OMOJIOTHH, aKTYaJlIU3UPYIOTCS
3HaHWs OOydaroumxcs 1mo OOTaHWKE, 300J0THH, aHaTOMuH, (U3HOJOrHH uejoBeka. B 11 kiacce
U3yYar0TCsI HBOJIOLIMOHHOE YUEHHE, OCHOBBI HKOJIOTUHU U yueHHe o0 Onocdepe.



Yuebnblii npeamer «bumomorums» mpu3BaH  00ECHEUUTh  OCBOCHHE  OOYYarOIUMUCS
OMONIOrNMYECKUX TEOPHH M 3aKOHOB, WACH, MPUHLMIIOB M MPABWII, JISKAIIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAyYHOW KapTHHBI MHpPA, 3HAHUI O CTPOCHWHU, MHOTOOOpa3uu M OCOOEHHOCTSX KIJIETKH,
OpraHu3Ma, TMOMyJSILMH, OWOLEHO03a, 3KOCHUCTEMBI, O BBIJAOIIUXCA HAYYHBIX JOCTIIKEHHSIX,
COBPEMEHHBIX HCCIENOBAHUAX B OHMOJIOTWH, TPHUKJIATHBIX aCMeKTax OHOJIOrudeckux 3HaHWi. s
Pa3BUTHA U TOANEPKAHUS WHTepeca O0y4aromuxcsi K OMOJOrHH HapsAy CO 3HAYUTENbHBIM O0BEMOM
TEOPETHUYECKOr0 MaTepHraja B CONEP’KaHUH MPOrPaMMbl 1O OHOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBIEHMS M Pa3BUTHA TOH WM MHOW obymactu OMONIOTHH, BKJIAIOM OTE€YECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAXKHEHIITNX OMOJIOTHYECKUX U HKOJIOTHUECKUX MPobiem.

Lenp wusyueHus yueOHoro mnpeamera «buomorus» Ha yriayOn€HHOM YpPOBHE — OBJAJCHHE
00y4arOIUMHUCS 3HAHMSIMA O CTPYKTYPHO-(pYHKLIMOHAJBHON OPTraHU3alLlH JKUBBIX CHCTEM Pa3HOTo
paHra W mnpUOOpeTeHHe YyMEHWH UCIONb30BaTh 3TH 3HAHUS B (OPMUPOBAHMM HHTEpeca K
onpenenéHHON 00acT MpoQecCHOHATBHON NeATENIbHOCTH, CBSI3aHHON ¢ OMOJIorHel, Win K BBIOOPY
y4eOHOTr0 3aBEACHHUS ISl MPOIOJDKEHUST OUOJIOrHYECKOT0 00pa3OBaHMSI.

JocTikeHne 1enu u3ydeHuss ydeOHoro mnpenmera «buonmorusty Ha yriayOJ€HHOM ypOBHE
o0ecreunBaeTCs pelIeHueM CIeIYIOMUX 3a1ad:

OCBOEHHE OOYYarOIIUMHCS CHUCTEMbl OMOJIOTMYECKMX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOPUSIX, KOHLEMNIMsX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IMPaBHJIAaX, COCTABIISIFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MHpPA; O CTPOSHHH, MHOTOOOpPasHM U OCOOEHHOCTSX
Ounojiorndecknx cucTeM (KJIeTKa, OpraHW3M, TMOMyJslus, BUA, OuoreomeHos, Ouocdepa), o
BBIJAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEOBAHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYHAIOLINXCS C METONAMH IMMO3HAHUS JKMBOH NMPHPOIBL HUCCIEIOBATEIBCKIMHU
MeToaMHu OMONIOrHYECKUX HayK (MOJIEKYJIIPHOW U KJIETOYHOU OMOJIOTHH, SMOPHUOIIOTHU U OUOJIOTUH
Pa3BUTHS, T€HETUKH W CEJEeKIHH, OHOTEXHOJIOTMH U CHHTETUYECKOH OWOJIOTHH, MalleOHTOJIOTHH,
SKOJIOTHH); METOZIAMH CAMOCTOSITEJIbHOTO MPOBEIEHUsST OMOIOrNYECKUX MUCCIeNOBaHNH B Taboparopun
u B ipupoze (HabiroaeHne, u3MepeHne, SKCIIEPUMEHT, MOJEINPOBAHHE);

OBJIaIcHHE OOYYarOIIMMHUCS YMEHHUSIMH. CaMOCTOATENBHO HAXOIWUTh, AaHAJIM3UPOBATh M
UCTIOJB30BaTh OHOJIOTHMYECKYI0 HH(POPMALIMIO; TOJIB30BATHCS OHOJOTMYECKOW TEPMHUHOJIOTHEH U
CHUMBOJIMKOH, YCTaHABJIHMBATb CBSI3b MEXKAY Pa3sBUTHEM OHMOJIOTMH U COLMAIBbHO-3KOHOMHUYECKUMH U
SKOJIOTUYECKHUMHU MpoOJieMaMy YeNlOBEYEeCTBA, OLCHMBATH IOCJIEACTBHSA CBOEH [EATENbHOCTH IO
OTHOIIEHHIO K OKPYKAIOLIEH MPUPOAHOH cpene, COOCTBEHHOMY 310POBBIO U 3I0POBBIO OKPYIKAFOLITHX
Jronieli; 0OOCHOBBIBATH U COOMIOAATh Mepbl MPOPUIAKTUKA MHPEKIMOHHBIX 3a00JEeBaHUH, MpaBHia
MOBENEeHUsT B mpupode u obecrnedeHus: 0Oe30MacHOCTH COOCTBEHHOH IKU3HENESTEIbHOCTH B
Ype3BBUANHBIX CUTYALMSIX MPUPOIHOTO M TEXHOICHHOI'O XapaKTepa, XapaKTepPH30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHS B 00aCTH OMOJIOTHY;

pa3BuUTHE y OOYYarOIIUXCS HMHTEJUIEKTYAJIbHbIX W TBOPYECKHUX CIIOCOOHOCTEH B Tmporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH W COBPEMEHHBIMH HCCJIECJOBAHUSMU B OHOJIOTUH,
pemaeMbIMH €10 TpoOJeMaMu, MeTOoAoJorueld OWONIOTHYEeCKOTO HCCIIEAOBAHUS, IPOBENCHUS
SKCIIEPUMEHTAIbHBIX ~ HMCCIENOBAHWH,  pelIeHHuss  OWOJOTMYECKHX  3a1a4,  MOJACIHPOBAHUS
Ononorn4eckux 0ObEKTOB U MPOLECCOB;

BOCIIUTaHHE Yy OOYyYarOIUXCs LIEHHOCTHOTO OTHOWICHHWs K JKUBOH MpUpOAEe B IEJIOM H K
OTHENBHBIM €€ 00BbeKTaM W SBJICHHSIM; (OPMHUPOBAHHE HKOJOTHYECKOH, FeHETHIECKON IPaMOTHOCTH,
oO1meli KyJIbTypbl IIOBEICHUS B TIPUPO/IE, HHTErPALIH €CTECTBEHHO-HAYYHBIX 3HAHHIA,

npuodpereHne OOYYarOIIUMHUCS KOMIIETEHTHOCTH B PAalMOHAJBHOM IPHPOIONOJIb30BAHUH
(cobmroneHre TpaBHJT TIOBENEHUST B MPUPOJE, OXPAHBI BUIOB, SKOCUCTEM, OMOChepbl), COXpaHEHHU
COOCTBEHHOTO 3/I0pOBBbsI M 3J0POBBbSl OKPYKAIOIIMX JIIOAeH (coOmonmeHust mMep npodriakTHKH
3a0oneBannii, oOecrniedyeHne O€30MACHOCTH JKU3HENESTEIbHOCTH B YPE3BBMUANHBIX CHUTYALHSIX
NPUPOAHOTO U TEXHOTCHHOIO XapakTepa) Ha OCHOBE HCIOJb30BAHUS OWOJOTHYECKHUX 3HAHUH U
YMEHHUH B MOBCEAHEBHOM JKU3HH,

CO3laHWE  YCJIOBUH U1  OCO3HAHHOTO  BbIOOpa  OOYYarOIUMHUCS — WHAWBHAYAJIbHOM
0o0pa3oBaTeNbHOW  TPAEGKTOPUH,  CIIOCOOCTBYMOINEH  moOcienyromeMy  npogpecCHOHAIbHOMY
CaMOOIIPEENIEHUI0, B COOTBETCTBUU C MHANBHUIYaJIbHBIMI HHTEPECAMH U MOTPEOHOCTSIMHU PErHOHA.



OO11ee YMCIIO 4aCcOB, OTBEACHHBIX HA M3yueHHE OMOJIOTMU Ha YriyOJIeHHOM YPOBHE CPEIHEro
oOmero odpasoBanus, cocrasisier 204 vaca: B 10 knacce — 102 vaca (3 gaca B Henemo), B 11 ximacce —
102 gaca (3 gaca B HEZEJIO).

Ot0op opraHM3alHOHHBIX (HOPM, METOAOB U CPEACTB OOy4YeHHUs] OHOJNIOTHH OCYILECTBJIISIETCS C
y4éTOM CHEeUU(pUKH €ero COAep)KaHWs K HAMNpaBISHHOCTH Ha MPOJOUKEHHE OHOJOrHYECKOro
o0pa3oBaHUs B OPTaHU3ALUAX CPEIHETO MPOPECCHOHATBHOTO U BBICIIETO O0Opa3OBaHHSI.

OOGs3aTenbHBIM  yCJIOBHEM TpH OOyYE€HHWH OHWOJOTHH Ha YIUIyOJEHHOM YypOBHE SIBISIETCS
npoBefeHHe TabOPaTOPHBbIX U MpakTHUecKux padoT. Takke ydacThe OOydaroIIMXCs B BBITOJHEHUH
MPOEKTHBIX M Y4eOHO-HCCIIeNOBATENbCKUX padoT, TeMaTHKa KOTOPBIX OMPEAeNSIeTCs] YYUTeNeM Ha
OCHOBE MMEIOIIUXCSl MATEPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBHIL.



COAEP/KAHUE OBYYEHUA
10 KJIACC

CopmepxkaHue mporpaMMbl, BBbIIEJIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
roCcyAapcTBeHHOM ntorosoii arrecraruu (I’ A).

Tema 1. buoJjiorusi Kak HayKa

CoBpemennass Ononorus — KOMILUIEKCHasE Hayka. KpaTkas mCTopusi pa3BUTHS OHOJOTHU.
buonornyeckne Hayku W u3ydaeMble UMH Tpobiembl. DPyHAaMEHTANbHbIC, NMPHUKIAIHBIE U
MIOUCKOBBIE HAYUHBIE UCCIIEOBAHNS B OMOJIOTHH.

3nayenne Ouojornu B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cpsi3aHHbie ¢ Owonorweit. 3HaueHWe OWONOTMM B MPAKTHYECKOH
NESTEJIbHOCTH YEeJOBEKA: MEIULIUHE, CEeJIbCKOM XO35HCTBE, MPOMBILIIICHHOCTH, OXpaHe
MPUPOJBIL.

JeMOHCTpaLuHn

Ioptpetsr: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apseii, I
Menaens, B. . Bepnanckuii, 1. 1I. IlaBnos, U. M. Meunukos, H. U. Basunos, H. B.
Tumodees-Pecosckutii, Jlxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmmuer u cxembl: «CBsi3b OMONOTHH C IPYrUMHU Haykammuy, «Cucrema OMONOrH4ecKnX
HayK».

Tema 2. JKuBble cucTeMbl H HX H3YUYEeHHE

JKuBbie cuctemsl kak mpeamer uyderus ouonorun. CBOMCTBA JKUBBIX CUCTEM: €JHHCTBO
XHMHYECKOrO0 COCTaBa, MOUCKPETHOCTb M LEJIOCTHOCTb, CJIOXKHOCTb H YHOPSOOYEHHOCTH
CTPYKTYPBL,  OTKPBITOCTb, CaMOOpPraHW3aUus, CaMOBOCIHPOU3BEINEHUE, Pa3APaKUMOCTD,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHuszalMyd JKUBBIX CHUCTEM. MOJIEKYJISIPHBIA, KJIETOYHBbINA, TKAHEBBI,
OpraHU3MEHHBbIH, MOMYJIALIMOHHO-BUJIOBOIA, SKOCHUCTEMHBIHI (OmoreoneHOTHYECKHIA),
ounocdepnerii. [Ipoueccsl, MPOUCXOAAIINE B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH YKHUBOTO.
’Kuznp kak opma cymecTBoBaHusl Matepun. Hayku, u3ydaromue KMBble CUCTEMbI Ha Pa3sHBIX
YPOBHSIX OpraHu3aliu.

Nsyuenne xuBbix cucteM. Metonsl Ouonorndeckoil Hayku. Habmionenue, msmepenwue,
SKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. llonsTue o 3aBUCMMOM UM HE3aBHCUMOU
nepemeHHoil. Ilnanmposanue skcnepumenrta. IlocranoBka u nposepka runores3. Hynesas
rurnore3a. [lonsrue BoIOOpkH 1 €€ nocToBepHOCTh. Pazdpoc B Ononornyecknx maHHbX. OLeHKa
JOCTOBEPHOCTH MOJIyYEHHBIX pe3yabTaToB. IIpUUMHBI UCKaXKEHUs] Pe3yJbTaTOB HKCIEPUMEHTA.
IIoHATHE CTATUCTUYECKOIO TECTA.

JeMoHCTpaLun

Tabmuubt u cxembl: «OCHOBHbIE TPHU3HAKK JKU3HWY, «bHonorndyeckne CUCTEMBD»,
«CBoiicTBa *XUBOWH MaTepun», «YpOBHU OpraHu3alliy >KUBOH NpUponb, «CTpoeHue KUBOTHON
kneTkn», «TkaHm  KUBOTHbIX», «CHUCTEMbl OpPraHOB  4YeJOBEYECKOTO0  OpraHu3Mar,
«buoreonenosy, «buocdepay, «MeToabl H3YUEHUS KUBOH PUPOABD?.

Obopynoanue: nadboparopHoe 00OpyIOBaHUE ISl TPOBENCHUS HAOTIOICHUH, H3MEPEHUIA,
5KCIEPUMEHTOB.

IIpakTuyeckasn padora «lcnonb3oBaHHE Pa3NUYHBIX METOAOB MPU H3YUEHUHU >KUBBIX
CUCTEMY.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(QYHKIIMOHAIBHAS €IUHHUIA KUBOTO. VICTOPHUS OTKPBITHA KJIETKHU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHbIE MOJIOKEHUS] COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MONEKYJSIPHOH M KJIETOYHOW OHOJOrMH: MHKPOCKONMS, Xpomartorpadus,
snektpodopes, MeTon  MeueHBIX aroMoB, auddepeHIHanbHOE — LEHTpH(yrupoBaHue,



KyJbTUBHPOBAHUE KIETOK. H3yuenue purcuposanneix kKiemox. DIEKTPOHHAS MHUKPOCKOIIHSL
Konghoxanvnasa muxpockonus. Bumansroe (npusicusnennoe) usyueHue Kiemox.

JeMoHCTpaLun

IToptpeter: P. I'yk, A. Jlesenryk, T. Illsann, M. Ilnefinen, P. Bupxos, K. M. bap.

Tabmmuer 1 cxembl: «CBETOBONW MHKPOCKOID), «DJIEKTPOHHBI MHUKpOCKOM», «HcTopwus
Pa3BUTHS METOAOB MUKPOCKOIIUNY.

ObGopynoBaHue: CBETOBOW MHKPOCKON, MHUKPOMNpENapaThl PaCTUTEIbHBIX, *KUBOTHBIX HU
OaKkTepuaTbHBIX KJIETOK.

IpakTnyeckas padora «/3yueHue MeTonoB Ki€TOYHON Omonoruu (xpomarorpadus,
anekTpodopes, nuddepernnansHoe neHTpudyruposanne, [ILP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMHUKPO3JIeMEHTH. Bona u €€ ponb
KaK pacTBOpMUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMM KJETKH, TEIUIOPEryJIsiLuu.
MuHepanbHbIe BEIIECTBA KJIETKH, HX OUOJIOTHYeCKasi poiib. POJIb KATHOHOB U AHHMOHOB B KJIETKE.

Opranunueckue BelecTBa KjeTku. buonorndeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypel OenkoBoii Monekyinel. [lepBuuHas cTpykTypa Oenka, menTHIHAS
CBsi3b. BTOpuuHas, TpeTudHas, deTBepTHUUHAs CTPYKTypbl. [leHarypamms. CaoiicTBa OenkoB.
Knaccupukauus 6enxos. buonornueckne pynkunu 6enxos. [lpuonsr.

VYraeBoael. MoHOCaxapuabl, AWCaXapyIbl, OJUTrOcaxapuabl U monucaxapunel. OOmuit
IUIAH CTPOEHWs] U (PU3NKO-XUMHUYECKHE CBOMCTBA YIJIEBOAOB. buonorndeckne (PyHKIUU
YTJIEBOJIOB.

Jurmpel.  'mapodunpHO-ruapodobHble  cBoiicTBa.  Knaccmdukamuss — aunumos.
Tpurmunepunsl, Gpocomunuasl, BOCKH, crepounsl. buonorndeckue Gpynkuun munuaos. O6mue
CBOWCTBA OWOJOrHYeCKHMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMBIKAHHIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunossle kuciorel. [IHK u PHK. Ctpoenue HykienHoBbIX KuciaoT. Hykineotuasbr
[punun kommiementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiiHas crnimpas.
Mecronaxoxaenue u ononorndeckue pynkunu JJHK. Buger PHK. ®@ynxkimu PHK B xietke.

Crpoenue monekynel AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonoruueckue
¢ynkunn  AT®. BoccTaHOBJIEHHBIE TEPEHOCUMKH, WX (YHKUMU B KIeTKe. J[pyeue
nykneozuompugochamer - (HTD). CexsenupoBanne  JTHK.  Memoowr  eenomuxu,
MPAHCKPUNMOMUKY, NPOMEOMUKI.

CrpyxrypHas Ouonorus: Ouoxummuueckue u OMOPHU3MUECKHE HCCIEAOBAHUS COCTaBa H
NPOCTPAHCTBEHHOH CTPYKTYpbl OuOMONeKkyn. Mooeruposanue cmpykmypst u  Qynxyuii
OUOMONEKYN U UX KOMNAEKCc08. KomnslomepHulil Ou3aiin u opeanuyeckuii cunmes 6uUOMonexyn u
UX HeNPUPOOHBIX AHANOL08.

JeMOHCTpaLuH

IToptpeter: JI. Ilonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

Huarpammsel.  «PacnpeneneHue XUMHUYECKHX 3JIEMEHTOB B HEXKHBOW MPHUPOAEY,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOLEY.

Tabmuuer u cxemsl: «Ilepuopmueckast Tabnuna XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKyJIbl BOmbDY, «BemectBa B coctaBe opraHm3moB», «CTpoeHHe MOyeKysbl Oeikay,
«CTpyKTYyphl OENKOBOH MOJEKyJbD, «CTpoeHHe MOJEKyJ yrieBoaoBy, «CTpoeHue MOJEKYJ
aununoBy, «HyknenHoBble KUCIOTH, «CTpoeHHe MOeKyJbl ATOy.

ObGopynoBanue: XUMHUYECKas Mocya 1 000pyIOBaHUE.

JlaGopaTopnas pa6ora «O0HapykeHHe OEIKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKIUID.

JlabopaTopHasi padora «lccnegoBaHue HyKJI€HMHOBBIX KUCJIOT, BBIAEIEHHBIX U3 KJIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenne U GyHKIHMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUEcKass M mpokapuornieckas. CTpyKTypHO-(PYHKLUHOHAIbHBIE
o0pa3oBaHUsI KIIETKH.



Crtpoenue mpokapuoTmydeckoil kierku. Kierounass crenka OakTepuil U apxei.
OcobeHHocTH CTPOEHUs TeTepoTPOdHON U aBTOTPOPHON MPOKAPUOTUIECKHX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Ctpoenne 1 GyHKIMOHMPOBAHUE 3YKapUOTHUECKON KieTkH. [Inmasmarndeckas memOpana
(mnazmanemma). CrTpykTypa I1a3Matudeckoii MemOpanbl. TpaHCHOpT BewIecTB depes
IUIA3MaTHYECKYI0 MeMOpaHy: maccuBHbIN (nuddysus, oOnerdéHHast nud¢ys3us), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIH aKTUBHBIA TpaHcnopT). Ilomynponumaemocts memOpaHel. Pabota
HATPHI-KAJIMEBOro Hacoca. DHAOLMTO3: MUHOLMTO3, (parounTo3. Jxk3ounTo3. Knerounas creHka.
CTpykTypa ¥ PyHKIHMH KIETOUHOW CTEHKH PacTEeHHH, TPHOOB.

Huromnasma. Llurozons. Llutockener. Jpmxkenue wnuroruiasMbl. OpraHouabl KJIETKH.
OnHomeMOpaHHBIE OpraHOWbI KJIETKH: 3HAora3Matudeckas cetb (JI1C), anmapar I'ombmxkwy,
JU30COMBI, UX CTpoeHHe W (PyHKIUH. B3anmMOCBsI3b OOHOMEMOpPAHHBIX OPraHOWAOB KJIETKH.
Ctpoenne rpaHyssipHOro petukynyma. Mexanusm nanpaenenus o0eaxkoe 6 JIIIC. Cunres
pactBopumbix  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. [nmangkuii  (arpaHyJsipHBIN)
sHAoIUIa3MaTuaeckuil perukynyMm. CexperopHas ¢yakumst anmapara [ompmxu. Mooughuxayus
oenxos 6 annapame I'onvooicu. Copmuposxa 6enxos 6 annapame I onvdoicu. TpaHCTIOPT BEIIECTB
B KjieTke. Bakyonu pacturenbHbix kietok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAHOWMIBI KIETKH: MHTOXOHAPUH, TUIACTUABL [Ipoucxoocdenue
mumoxondpuii u naacmuo. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapaynuc). Ctpoenne u
¢byHKUMH MHUTOXOHApWHA W twiactun. IlepBUuHBIE, BTOPHYHBIE H CJOXHBIE IJIACTHUABI
(bOTOCHHTE3UPYIOIINX 3YKApHUOT. XJIOPOILIACTBL, XPOMOIUIACTBI, JIGHKOIUIACTBI  BBICLIMX
PacTeHMIA.

HememOpannbie opranouzs! kinetku CtpoeHne U GyHKUMHM HEMEMOPaHHBIX OPraHOHIOB
kiaetkn. Pubocombl.  Ilpomesicymounsie  punramenmsr. MuxkpodunaMenTel. Axmunossie
Mukpoghuramenmsi. MBpIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHNbl HEMBbIUEUYHBIX KAEmOK.
Muxkpotpybouku. Knerounsiii wnentp. CTpoeHHEe U ABIDKEHHE JKIYTHKOB M PECHHYEK.
MuxpotpyOouku nurtorasmel. LleaTpuons. beiku, accoyuuposannvie ¢ MUKpoguiamenmamu u
muxpompyoouxamu. Momopusie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapUOIUIA3Ma, SAPBILIKH, X CTPOCHHE M (DYHKIHH.
Anepusiii OenkoBblii MaTpukc. [IpoCcTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jdyxpomamun u 2emepoxpomamun. benku XpoMatwHa — THCTOHBL Jlunamuxa s0epHoil
obonouxu 6 mumose. Hoepuuiii mpancnopm.

Knerounbie  BrmoueHus. CpaBHUTENbHAs  XapakTePUCTHKA  KJIETOK  3YKapuOT
(pacTUTENBHOM, KUBOTHOH, IPUOHOI).

JeMOHCTpaLuH

IToptpeter: K.C. MepesxkoBckuit, JI. Maprynuc.

Tabmuuer u cxemsl: «CTpoeHHE 3YKapHOTHUECKOW KieTKm», «CTpoeHHe >KUBOTHOH
KJIEeTKN», «CTpoeHne pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHApUN», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOHN KJIETKIY.

ObGopynoBanue: CBETOBOH MHKPOCKOI, MHUKPONpENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIPETapaThl OaKTePHUANTBHBIX KJIETOK.

JladoparopHas pabora «/3yueHne CTPOCHHS KJIETOK PAa3IUYHBIX OPTraHU3MOBY.

IpakTnyeckas padora «M3ydeHne CBONCTB KJICTOYHOH MEMOpPaHBD».

JlabopaTopHas pabora «MccinenoBaHue muasMoiu3a U AEMIA3MOJIN3a B PACTUTENbHbIX
KJIETKaX».

IIpakTuueckas padora «3yueHue ABIKEHUS LIUTOMIA3MbI B PACTUTENBHBIX KJIETKAX).

Tema 6. O0MeH BemecTB U NPeBpallleHUE YJHEPTHHU B KJIEeTKe

AcCUMUISIINS ¥ AUCCUMILIALUS — JIB€ CTOPOHBI MeTabomm3ma. Tumnbl oOMeHa BeIIecTs:
aBTOTPOPHBIH U  reTepoTpodHBIA. YyacTHe KUCIOpona B  OOMEHHBIX — IPOIeccax.
Oueprernueckoe obecneueHne kieTku: npespamieHne AT® B 0OMEHHBIX mpoleccax.
DepMeHTAaTHBHBIN XapakTep peakuuil KIeTO4Horo merabomusma. PepMeHTHI, HX CTPOEHHE,
cBolicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otinmuns (QepMEHTOB OT HEOPTraHUYECKHX
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KaTalnu3aTopoB.  benku-akTuBaTopel U O€JIKU-MHTHOUTOPBL.  3aBUCHMOCTb  CKOPOCTH
(bepMEHTaTUBHBIX pEaKuii OT pa3IMIHbIX (HAKTOPOB.

[lepBu4HBIA CHHTE3 OpPraHUYECKHX BeEUIECTB B KieTke. DortocuHTe3. AHOKCUCEHHbI U
okcuzennsiii  pomocunmes y oaxmepuii. Ceemocoduparowjue nueMenmsl U  NUSMENMb
peakyuonno2o yeumpa. Ponb xnoporactoB B npouecce porocuHTesa. CBeToBass U TEMHOBAs
dasel. Qomoovixanue, C;, Cy u CAM-munsr pomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nudabIx (akTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (PoToCHHTE3A.

XemocuHTe3.  Pa3sHooOpasme  OpPraHM3MOB-XEMOCHHTETHKOB.  HUTpHPUIHpYOIIHE
Oaktepuy, skene300aKkTepun, cepodaKkTepru, BOJOPOAHbIE OaKTepHUU. 3HAUSCHHE XEMOCHHTE3A.

Anaspobnble opranusMbl. Buner Opoxenus. [IpoaykTer OpoxkeHHs M MX HUCHOJIb30BaHUE
YeJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThI OHOTEXHOJOTHMH U BO30yIUTENH
OonesHei.

AspoOHBIE OpraHM3MBL. JTambl 3HEpreTudeckoro odmeHa. lloaroToBUTENbHBIA 3TarL.
I'mukonu3 — OeCKUCIOPOAHOE PACIETNIEHHE TITFOKO3bL.

buonornveckoe oKHCIeHHE, WM KJIETOYHOE AbIXxaHue. PoJb MHUTOXOHIPHUN B MPOLIECCax
Oouonorndyeckoro okucieHus. Lluknndeckne peakuuu. OxuciaurenabHOe (HOCHOPHIINPOBAHHE.
Onepeusi membpannoeo epaduenma npomonos. Cunmes ATD: padoma npomonnoii ATD-
cunmaszer. Ilpeumymectsa a3’poOHOro myTH OOMEHa BELIECTB Iepen  aHa’POOHBIM.
O} dexkTHBHOCTh SHEPTETUIECKOrO OOMEHA.

JeMoOHCTpaLuHl

IToptperer: k. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmupr 1 cxembl: «D@oTocHHTE3», «DHepreTudeckuii oOmen», «buocwHTe3 Oenkay,
«Ctpoenue pepmeHnTay, « XEMOCHHTESY.

Ob6opynoBanue: CBETOBOH MHKPOCKOII, 00OPYAOBaHHUE [JIsl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JlaGopaTopnass paGora «/3ydeHue KaTaJTUTHYECKOH aKTHBHOCTH (PepMEHTOB (Ha
NpUMepPe aMHJIa3bl WIIH KaTalla3bl)y.

JlaGopaTtopuas paGora «lI3yueHne (EepMEHTATHBHOTO pAaCIIEIUICHHUsSI MEPOKCHIA
BOJIOPOJIA B PACTUTENbHBIX M KMBOTHBIX KJIETKAX).

Jla6opaTopnas pa6ora «CpaBHeHHe POIIECCOB (POTOCHHTE3A U XEMOCHHTE3aY.

JlaGopaTopnas pa6ora «CpaBHeHHE POIIECCOB OPOKEHUS U TBIXAHHSD.

Tema 7. HacneacrBeHHast HHpopManus M peaan3anus eé B KeTke

Peakunn marpudHoro cunresa. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLIUSIX MATPUIHOTO
cuHTe3a. Peanmmszamusi HacnenacTBeHHONW wH(popmaumu. ['eHeTwdeckwii Konm, €ro CBOWCTBA.
Tpanckpunuusa — matpudsbiii cuHTe3 PHK. IIpuHIMOBI TpaHCKPUNLIMK: KOMIUIEMEHTAPHOCTD,
AHTUTIAPAJIIENbHOCTh, aCUMMETPUIHOCTb. (Cospesanue mampuunsix PHK 6 sykapuomuueckoii
xremxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OmocunTese Genka. YcioBust
onocunTesa Oenka. Kognposanue amuHokucnot. Ponb pudocom B OnocunTese Oenka.

Coepemennvie npeocmaenenus o cmpoenuu 2ernos. OpraHn3zanns TeHOMa y MPOKapUOT U
sykapuoT. Perymsiums akTuBHOCTH reHOB y mpokapuotr. ['mmoresa omepona (P. XKakob, XK.
MaHno). Monekyaspusie Mmexaunuszmsl dKCHpeccu 2enos y aykapuom. Ponv xpomamuna 6
peaynsayun pabomet 2enog. Perynsanus OOMEHHBIX POLIECCOB B KieTke. KiieTouHblii romeocTas.

Bupycer — HekneTounble GOpPMBI JKU3HH U 00NUraTHele napasutbl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, peTpOBUpPYcOB, Oaxtepuodaros. Kusmennwiii yuxn J{HK-codepowcauux
supycoes, PHK-cooepoicawux supycos, 6akmepuopaos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuable 3a0oneBaHusi 4YenoBeka, JKUBOTHBIX, pactenwit. CIIMJ], COVID-19,
COLMAJIbHBIE M MEAUIIMHCKHE TTPOOIIEMBI.



Dbuoungopmamura: unmeepayus u ananus donrvuiux maccueos («bigdata») cmpyxmypnsix
ouonocuveckux oaunvix. Hanomexmonoeuu 6 oOuonoeuu u meouyune. IlIpocpammupyemsie
Qyuxyuu 6en1xo6. Cnocober 0oCmasku 1eKAPCme.

JeMOoHCTpaLun

IToptpersr: H. K. Konbuos, 1. Y. MBaHOBCKHIA.

Tabmuupr u  cxemsl:  «buocunTes Oenka», «[eHermueckuii kom», «Bupychm,
«baxrepuodarm».

IIpakTuueckas padora «Co3gaHue MOAEIU BUpyCay.

Tema 8. ZKu3HeHHbIH MK KJIETKH

Knerounslii nmkn, ero mepwoabl u perymsnus. WHtepdaza u muro3. OcobeHHOCTH
MPOLIECCOB, MpoTeKarIux B uHTepdase. [loaroroeka kieTku k aeneHuro. IlpecuHreTndeckuit
(TTOCTMHUTOTHYECKHI), CHHTETHYECKHH W TOCTCHHTETHYECKHH (IIPEMUTOTHYECKUN) IMEPHOMBI
uHTEep(a3bL

Martpuuneiii  cuntes JHK -  pemnukanus.  Ilpunnunsr  perummkanuun  JHK:
KOMIUIEMEHTAapHOCTb,  IOJIYyKOHCEPBAaTUBHBIA  CHHTE3, AHTHUMAPAJUIENbHOCTh. MexaHu3sMm
perumkaunu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U TenoMepasa.
XpoMOocOMHBIH HaOOp KJIETKH — KapHOTHUN. JMIUIOMIHBIA M raruiongHBIA HaOOPBI XPOMOCOM.
I'omonornunsie xpomocoMsl. [1010BbIE XPOMOCOMBL

Henenue kjnetku — mMuto3. CTraguu MHUTO3a M MPOUCXOZSALIME B HUX MpoLecchl. Turbl
muTo3a. Kapnokunes u nurokuses. buosjoruueckoe 3HaueHHe MUTO3A.

Perymsauus mutoTMdeckoro 1ukia kietku. [lporpammupyemasi kierodHas rudenp —
arnonTo3.

Knerounoe siapo, XpoMocoMsl, (pyHKLHMOHANBHAS T€HOMUKA. Mexanusmer npoaugepayuu,
oughghepenyuposku, cmapenus u 2ubenu kremok. «l{ugposasn xremra» — b6uoungopmamuyeckue
MOOenu PYyHKYUOHUPOBAHUS KIIEMKIL.

JeMOHCTpaLuHl

Tabmupr u cxembl: «KU3HEHHBIA LUK KIETKW», «Mutosz», «CTpoeHHe XpOMOCOMY,
«Pennukanms JTHK».

OGopynoBanue: CBETOBOH MHKpPOCKOI, MHUKpompenapaTel: «MHUTO3 B KIETKax KOpEIIKa
JyKay.

Jla6opaTopHasi padota «l3ydyeHre XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTax».

JlaGopaTopuas pabora «Habmonenne MuTO3a B KJIE€TKaXx KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MHKPOIIPETapaTax).

Tema 9. CTpoenue u pyHKIHH OPraHU3MOB

buonorndeckoe  pasHooOpasue  opraHusMoB.  OIHOKJIETOUHBIC, KOJIOHHAJbHBIE,
MHOTOKJIETOUHbIE OPTaHU3MBbI.

OcoOeHHOCTH CTPOEHHUS U JKU3HEIESTEIBbHOCTH OIHOKJIETOYHBIX OpraHu3MOB. bakrtepumn,
apXxeH, OIHOKJIETOYHbIE IPUOBI, OJHOKIETOUYHbIE BOAOPOCIH, APyrue nmpoTucTel. KomoHnanbHbIe
OpPraHU3MBL.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOIO OpranusMa. TkaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak enuHoe Lenoe. ['omeocras.

Txann pactenmii. Tunbl pacTUTENbHBIX TKaHeH: oOpasoBaTelbHAst, ITOKPOBHAS,
NPOBOASIIAS, OCHOBHas, MexaHHueckas. OcoOeHHOCTH CTPOeHUs, PYHKUUH M pacCIONIOKEHUS
TKaHEeH B OpraHax paCTEHH.

TkaHu OKUBOTHBIX M  4YeJoBeKa. THIbl JKUBOTHBIX TKaHEW: SMUTeIHalbHAaf,
COEAMHUTENbHAS, MbllIeyHast, HepBHas. OCOOEHHOCTH CTpPOeHHs, (PYHKUUN U paCIONIOKEHUS
TKaHel B OpraHax *KMBOTHBIX U U€JOBEKa.

Opranel. BereraTuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesoBeka. @yHKIMN OpraHoOB U CUCTEM OpPIraHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbBIX. Hapy>kHbIi 1 BHyTpeHHui ckener. CTpoeHue U TUIbl COeIMHEHUS
KOCTEH.



JIBuokeHMe OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpraHU3MOB. aMEOOUITHOE,
JKITYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX pPACTEHUH: TPONHU3MBbI M HACTHH.
JIBIKEHHE MHOTOKJIETOYHBIX KMBOTHBIX U UEJIOBEKA: MbllIeyHast cuctema. Peduexc. CkenerHeie
MBIl U UX padoTa.

IIutanue opranusmos. Ilornomenue BOABI, YITIEKUCIOrO ra3a U MHUHEPAIbHBIX BELIECTB
pacteHusiMHu. IluTaHne >KUBOTHBIX. BHYTPHUIONOCTHOE W BHYTPUKJIETOYHOE MNHILEBAPECHHUE.
IIutanue MO3BOHOYHBIX >KMBOTHBIX. OTnenbl muieBapuTeabHOro Tpakrta. IluineBapurenbHble
kenesbl. [InmesapuTtenbHas cucTeMa 4eI0BeKa.

Jpixanue opranu3MoB. Jlpixanue pactenuil. [Ipixanue xuBoTHbIX. Juddysus razos depes
noBepXHOCTh KieTku. KoxkHoe npixanue. JlpixatenpHasi moBepxHOCTh. JKabepHoe u néroyHoe
npixaHue. JlpIxaHue MNO3BOHOYHBIX >KUBOTHBIX U YeJOBEKA. JBOJIOLMOHHOE YCJIOKHEHHE
CTPOEHHMs JETKMX IO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas CHUCTEMa 4YeloBeKa. MexaHu3Mm
BEHTHJISILIMM JIETKUX Y NITHI U MIIEKONUTAOIIKX. Perysauns aprxanust. JlpixaTtenbHble 00BEMBL.

TpancnopT BewWECTB y OPraHu3MOB. TpPaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopt
BELIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KposeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepile, KPOBEHOCHBIE cOCyApl M KpoBb. Kpyru
KpOBOOOpAIleHnsl.  DBOJIOLMOHHBIE  YCIOXKHEHUS  CTPOGHUST  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ peryssius.

Brinenenne y opraHusmos. Brinenenue y pacteHuil. BeineneHue y KHBOTHBIX.
CoxparutenpHble Bakyonu. Opradel BeigeneHus. @Puubrpanms, cekpenuss U oOpaTHOe
BCACBIBAaHME KaK MEXaHNU3MbI pa0OThI OpraHoB BblAeTIeHUsA. CBsI3b MTOJIOCTH TeNIa ¢ KPOBEHOCHOH
U BBIIEIUTENbHON CHUCTEMaMU. BrineneHue y MO3BOHOYHBIX JKMBOTHBIX M 4enoseka. Iloukw.
Crpoenue u pynkiuonuposanue Hegpona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammra y OpraHu3MOB. 3alUTa y OAHOKJETOYHBIX OpraHu3MoB. Cropel Oaktepuii u
LUCTBI MPOCTENINX. 3aIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOH U
XUMHUYECKON 3alIUThl. DUTOHLUBI.

3amuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBEI 1 X MPOU3BOAHBIE. 3alliuTa OpraHu3Ma
or OonesHeil. MMmyHHas cuctema uenoBeka. KJEeTOUHBIH M TyMOpajbHBIH HWMMYHHTET.
Bpoxxnénnblii u  npuoOpeTéHHbI  cneunpUUecKUii HUMMYHUTET. Teopusi KJIOHAJIBHO-
cenexktuBHOro nMmmynutera (I1. Dpnux, @. M. beprer, C. Tonerasa). BocnanurenbHble OTBETHI
opraHu3MoB. Posib BpOKIEHHOTO MMMYHHUTETA B PA3BUTUN CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTs W peryysnust y OpPraHusMoB. Pa3apakMMOCTb y  OAHOKJIETOYHBIX
opranu3moB. Takcucel. PasgpaxumocTs U peryisiuus y pacteHuil. POCToBble BeIECcTBa U HX
3HAYECHUE.

Hepsras cucrema u peduiekTopHast peryjsinust y >KMBOTHbIX. HepBHas cucrema m eé
OTAeNbl. DBOJIOLUOHHOE YCJIOXKHEHHE CTPOEHHs] HEPBHOM CHUCTEMBl y SKMBOTHBIX. OTaenbl
TOJIOBHOTO MO3ra TO3BOHOYHBIX JKMBOTHBIX. Pediexkc u pedrnexkropnas nyra. besycioBHble u
yCIIOBHBIE pedIIeKChI.

I'ymopanpHas peryiasiuus M SHOOKPUHHAs CHUCTEMAa >KHUBOTHBIX M 4esobeka. JKenessl
SHAOKPUHHOM CHUCTEMbI W UX TOpPMOHBL [lelicTBHe TOpMOHOB. B3anmMOCBsI3b HEPBHOW H
SHAOKPHUHHOM cucteM. [ unoranamo-runodusapHas cuctTema.

HeMOHCTpaLun

IToptper: U. I1. I1aBnos.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOIOPOCIHY,
«bakrepun», «lIpocreiimme», «OpraHel LBETKOBBIX pacTeHuit», «CHCTEMBI OpraHoB
MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpOEHHE HACEKOMBIX», «TKaHM pacTeHHID»,
«Kopnesble cucremb», «Ctpoenue crelmst», «CTpoeHHE JIHCTOBOH IUIACTUHKWY, «TKaHU
KUBOTHBIX», «Ckener uenosekay, «llumesapurenbHas cucrema», «KpoBeHocHasi cucremar,
«/lpixatenbHass cuctema», «HepsHas cucremay, «Koxa», «MpblleyHas CUCTEMAY,
«BrimenurenpHas cucremMa», «JHIOKpUHHAs cucteMa», «CTpoeHue MbIuLby, «MMMyHUTETY,
«KumeuHonosnocTHele», «CxeMa NUTaHUsS pacTeHUi», «KpoBEeHOCHBIE CHUCTEMbI MO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue rufpel», «CTpoeHue miuaHapun», «BHyTpeHHee cTpoeHue 0XKIEBOTrO
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yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema ssarymkwy, «HepHas cucrema
npecMbikatouuxcs», «HepsHas cucrema nruny», «HepBHas cucreMa MIIEKOMUTAOLINXY,
«HepsHas cucrema uenoekay, «Peduexcy.

ObGopynoBanue: CBETOBOH MHKPOCKOI, MHKPOIPENapaThl OJHOKJIETOYHBIX OPTaHU3MOB,
MHUKpOIIpenapaThl TKaHel, paKOBUHbBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, KUBbIE
SK3EMILISIPbl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pasHbIX OTIENOB, BIAXKHBIE MPEnapaThl
JKHBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUIEKLIMK OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHHE Ui JIEMOHCTPALMM TMOYBEHHOIO Y BO3AYIIHOIO TIMTAHUS PAaCTEHH,
pacuierieHuss Kpaxmana U OenkoB TOx AeWcTBHEM (EpPMEHTOB, O0OpyHOBaHHE s
J€MOHCTPALIUU OTBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKHUX, MEXaHHU3Ma AbIXaTeJIbHbIX
JOBUKEHUM, MOJIENIN FOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladoparopHas pabora «M3yueHne TkaHeH paCTCHUIN.

JladoparopHas padora «M3ydeHne TkaHeH KUBOTHBIX.

Jladoparopnas pabota «/3yueHne OpraHoB LIBETKOBOTO PACTCHUSI.

Tema 10. PazMmHoOKeHHE U PA3BUTHE OPTaHH3MOB

@DopMBbI Pa3MHOKEHHUST OPraHU3MOB: Oecrojioe (BKIIFOYAsi BET€TaTUBHOE) U MOJIOBOE. Buibl
6ecroJyIoro pa3sMHOXKEHUsSI: TIOYKOBAHUE, CIIOPYJIALINS, (parMeHTanus1, KIOHUPOBAHUE.

ITonosoe pasmuoxenue. IlonoBble kierku, uaum rametol. Meiioz. Craguu Meiioza.
IloBenenne xpoMocoMm B Meiose. KpoccuHrosep. buonornuecknii CMbICT MeH03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B XKU3HEHHOM LIMKJIE OPTaHU3MOB.

IlpensaponbimieBoe  passutue. lamerorenes y o kuBOTHBIX. IlojOBBIE  JKENE3BL
OOpasoBaHue U pa3BHUTHE MOJOBBIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHe TOJIOBBIX
KJIETOK.

OmutonoTBOpeHue U 3MOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CrocOOBI OMIIONOTBOPEHHUS:
Hapy>KHOE, BHyTpeHHee. llapTenorenes.

WnnuBuayaspHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOrHus — HayKa O Pa3BUTHU
opraHusMoB. Mopgoeenes — oona uz 2naenvix npodaem smopuonocuu. Konyenyus mopgoeenos
u mooenu mopghozenesa. Ctanuu 3MOprOreHe3a KUBOTHBIX (Ha pUMepe Jiarymku). J{poOnenue.
Tunbr npobnenus. /lemepmunuposeannoe u nedepmunuposannoe opoodnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH APOOJICHUST MJICKOMHUTAIOINX. 3apOIbIIIEBbIe JINCTKH (TracTPyJIsIus).
3aknmagKka OpPraHOB M TKAaHEW U3 3apOABIIIEBBIX JHUCTKOB. B3anmmHOE BiIusSIHUE YacTel
pa3BUBarOIIErocsi 3apoablma (3MOpUOHANbHAsE WMHAYKUMSA). 3akjagka IUlaHa CTPOEHUs
JKUBOTHOTO KaK pPe3yJbTaT HEPAPXUYECKUX B3aMMOJEHCTBHI TIeHOB. BiusHue Ha
SMOPHOHANIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u passutue sxuBOoTHBIX. IlocTamOpuoHanbHbIi Tmepuon. Ilpsmoe u HempsimMoe
pasBurue. PasButue ¢ meramopdo3oM y O€CHO3BOHOYHBIX W TIO3BOHOYHBIX JKHBOTHBIX.
buonoruyeckoe 3HaueHHE MPSAMOIO U HENPSMOIO Pa3BUTHsL, UX PacIpOCTpPaHEHUE B NPUPOJE.
Tunel pocta >KUBOTHBIX. PakTOpbl peryjsiiuud pocTa >KUBOTHbIX U uenoseka. Craguu
NOCTSMOPHOHAIBHOTO PA3BUTHSL Y JKMBOTHBIX M YellOBeKa. llepuonbl OHTOreHe3a 4YeoBeKa.
CrapeHue 1 cMepPTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxxenue u passutrue pacrenuil. ['amerodur m crmopodur. Mero3 B JKU3HEHHOM
nukie pacreHuid. OOpasoBaHue CHop B Tpolecce Meio3a. [ameroreHes y pacTeHUN.
OnonoTBOpEHHE U pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. JIBOIiHOE OIJIOJOTBOpPEHUE Y
LIBETKOBBIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbI peryJisiliii OHTOT€HEe3a Y PaCTeHHUH U KUBOTHBIX.

A eMOHCTpaLuH

IToptpeter: C. I'. HaBamun, X. IlInemas.

Tabmmuer 1 cxembl: «BereraruBHoe pasmMHOkeHUE», « TUIbI 6€CNONIOrO Pa3MHOKEHUS,
«Pa3MHOXeHHE XJaMUIOMOHanbD»y, «Pa3MHOXXeHUEe 3BrjeHb», «Pa3MHOXKEHHE THIAPBD),
«Meiiozy, «Xpomocomb, «l'amerorenes», «CTpoeHHe SNWLEKIETKH H CIEPMATO30UAAY,
«OcHOBHBIE cTaauu OHTOreHesza», «lIpsimoe u HempsiMoe pasBuTue», «Pas3Burne Malckoro
Kykay, «Passutue capaHun», «Passutue narymkwn», «/{BOHHOE OMIOAOTBOPEHUE Y LIBETKOBBIX
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pacteHuit»y, «CTpoeHHe CeMsH OJHOMAOJNbHBIX M JBYAOJbHBIX pacTeHUi», «KU3HEHHBIH LUK
MOPCKOW  KamycCTbl», <« Ku3HEHHbIH LHUKI Mxa», «KU3HEHHBI LMK NAnoOpOTHUKAY,
«KW3HEHHBIN LUK COCHBIY.

ObGopynoBanue: CBETOBOH MHUKPOCKOII, MUKPOITPENapaThl SIMIEKJIETOK U CIIEPMATO30U/IOB,
Moznenb «LIuKIT pa3sBUTHS JIATYIIKW.

Jladoparopnass paGora «M3yueHue CTPOEHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenapaTax».

IIpakTnyeckasn padora «BrpisiBlIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHasi paboTa «CTpoeHUEe OPraHOB Pa3MHOKEHUS BbICIIUX PACTEHUID.

Tema 11. I'eneTHKA — HAYKA 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHHU3MOB

Hctopust cTaHOBNIEHUS M Pa3BUTHUS IeHETUKU Kak Hayku. Paborel I. Menpens, I'. ne
@®pusza, T. Moprana. Pomb OTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU reHeTtuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. [I. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodeesa-PecoBckoro.

OcHOBHbIE '€HETUYECKUE MOHSTHUSI U CUMBOJIBL. | OMOJIOrHYHBIE XPOMOCOMBI, ajllebHble
TeHbl, AJbTEPHATUBHBIE NPHU3HAKHM, JOMUHAHTHBIA W PELECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepO3UroTa, 4HUCTash JUHHS, THOpHAbl, reHoTur, (eHorun. OCHOBHBIE METOABI T'€HETHKH:
TUOPUIOTIOTHYECKHH, IUTOJIOTUIECKUN, MOJIEKYJISIPHO-T€HETHYECKHUIA.

JeMoOHCTpaLuHl

IToptpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuios, H. M. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. @unumyenko, H. B. Tumodees-Pecosckutii.

Tabmmuel u cxembl: «MeToabl reHeTHKI, KCXEMbI CKPEIUBAHMS.

JlaGopaTopHas pa6ora «J{po3oduia kak OOBEKT FreHETHUECKHUX UCCIETOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpunHoe ckpemupanue. I[lepBbiii 3akoH MeHaenss — 3aKOH €IUHOOOpas3usi
ruOpunoB neporo nokosneHus. Ilpasuno nomuHMpoBaHus. BTopoil 3akoH MeHnmenst — 3akoH
paciiernieHus Npu3HakoB. L{uTonornueckue OCHOBBI MOHOTHOPUIHOTO CKpeIlnBaHus. I unoresa
YUCTOTHI TAMET.

AHamu3upyroliee  ckpemuBaHue.  IIpoMexxyTOUHBIE ~ XapakTep  HacledOBaHMSL.
Pacmennenne npu3HakoB NPU HEMOJHOM TOMHUHHUPOBAHUU.

HurubpunHoe ckpemuBaHue. Tperwii 3akoH MeHnmens — 3aKOH HE3aBHCHMOTO
HACJIeIOBaHUs MPU3HAKOB. LluToNornueckrue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

Cuernnennoe HacienoBaHue npusHakos. Padoter T. Moprana. CuemyieHHOe HacaenoBaHUE
T€HOB, HAPYIIEHHUE CLIETUICHUs MEXKly FT€HaMU. XpOMOCOMHAasl TEOPHs HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBII MEXaHHU3M ONpeAeNeHus mnoja. AyTOCOMBI U MOJIOBbIE
XpPOMOCOMBI. ['OMOrameTHelii M reTeporaMmeTHblii moJ. I'eHeTudeckas CTPyKTypa MOJOBBIX
xpomocoM. Hacnenosannue Npu3HAKOB, CLEIUICHHBIX C MOJIOM.

I'enorun kak wnenoctHas cuctemMa. IlneloTponuss — MHOKECTBEHHOE JIEHCTBHE T€HA.
MHOXeCTBEHHBIN ajulenu3M. B3auMopeicTsBue HeajuleNbHbIX TI'eHOB. KOMIIeMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyecknii KOHTPOJb pPAa3BUTHsl PACTEHUIN, OJKUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3NONOTHUECKUX TMPOLECCOB, TMOBENEHWs W KOTHUTHBHBIX (yHKumi. ['eHeruueckue
MEXaHN3Mbl CUMOHMOT€He3a, MEXaHU3MBbl B3aMMOACHUCTBUS «XO35IMH — MapasuT» U «XO35UH —
MHUKpOOHOM». I'eHeTHUeCKre acieKThl KOHTPOJISI U M3MEHEHHsI HaCJIeICTBEHHON MH(pOpMAIUU B
MOKOJICHUSIX KJIETOK M OPraHU3MOB.

A eMOHCTpaLuH

IToptpersr: I'. Mennens, T. Moprasn.

Tabmmuer u cxemsl: «IlepBbiii U BTOpOi 3aK0HBI MeHaensy, « Tpernii 3akoH MeHnemns»,
«AHanuzupyollee ckpeuiusanue», «HenonHoe nomunupoBanue», «CLenaeHHOe Hacael0BaHue
NPU3HAKOB Y Apo3oduis, «I enernka nonay, «Kapuorumn yenosekay, «Kapuorun npozodunsy,
«Kapuortun ntuuspy, « MHOKECTBEHHBIN ajuienn3m», « BzauMoaencTsue reHopy.
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ObGopynoBanue: MOAeNb UIsI AEMOHCTPAlMA 3aKOHOB €IUHOOOpa3usi rHOpHIOB MEPBOTO
MOKOJICHHWsI U PACLIEIJIEHUs] MPU3HAKOB, MOAENb Uil AEMOHCTPAallMM 3aKOHA HE3aBUCHUMOIO
HACJIEIOBAaHMs TPU3HAKOB, MOAENb IJIs1 AEMOHCTPALIUK CLEMJIEHHOIO HACAEAOBAHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapar: «J{po3odpuiar.

IpakTnyeckass padora «l3ydeHne pe3yJbTaTOB MOHOTHOPHUAHOTO CKPELIMBAHHUSA Y
Ipo30UITBDY.

IpakTnyeckass pabora «l3yueHne pe3yabTaToOB AUTHOPUAHOTO CKPELIMBAHUS Y
IpO30(UITBDY.

Tema 13. 3aKkoHOMepHOCTH H3MEHYHBOCTH

BsanmopetictBue renoruna u cpeasl npu (GopmupoBaHuH (peHoTuna. M3MEeHYHBOCTH
npusHakoB. KadecTBeHHbIE W KOJMYECTBEHHblE MpHU3HAKU. Buael HU3MEHYUBOCTH!
HEHACJICICTBEHHAs! U HACJIEICTBEHHAsI.

MomudukamoHHass ©3MEHUYUBOCTb. Ponb cpenpl B pOpMHPOBaHUN MOIU(PUKALIMOHHON
u3MeHunBoCcTH. HopMa peakimu mpusHaka. BapuarmoHHBINA psig U BapuanmoHHast kpusas (B.
Horanncen). CpoticTBa MOTU(UKALTMOHHONW H3MEHUHNBOCTH.

I'enorunuyeckass u3MeH4YMBOCTb. (CBONCTBA T€HOTHUIMYECKON HW3MEHUYMBOCTU. Bumel
T€HOTUITUYECKON N3MEHYUBOCTH: KOMOWHATHBHAS, MyTAllHOHHASI.

KomOuHaTuBHast W3MEHUYNBOCTh. MeHO3 M TOJIOBOH MPOLIECC — OCHOBA KOMOMHATHBHON
U3MEHYNBOCTH. POJIb KOMOMHATHBHONW U3MEHYMBOCTH B CO3AaHUU M€HETUUECKOrO pazHooOpas3us
B [IpeAeIIax OJJHOrO BUJA.

MyTaunuoHHas W3MEHYUBOCTb. Bunbl MyTauuii: Te€HHblE, XPOMOCOMHbBbIE, T€HOMHBbIE.
CrioHTaHHbIE W UHAYLUPOBAaHHblE MyTalUM. SnepHble M LUTOMJIA3MaTHYECKHE MyTaLUu.
Comatuueckue W mnoJsioBble MyTauuu. IIpuduHbl BO3HUKHOBEHUS MyTauui. MyTareHel U HUX
BJIMSIHE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH IOMOJIOTMUYECKUX
psinoB B HacienctBeHHOH usMeHumBoctu (H.M. BasuioB). BHesnepHas H3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemura u SNUCEHOMUKA, PONb INULEHEMUYECKUX (PAKMOPOE 6 HACTeO06aAHUN U
UBMEHYUBOCIU (YeHOMUNUYECKUX NPUSHAKOE ) OPLAHUZMOB.

HeMOHCTpaLuH

Iloptpersr: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuuer u cxembl: «Bunbl m3MeHUHBOCTH», «Moau(UKaMOHHAS HW3MEHYHBOCTHY,
«KoMOnHaTUBHAasT ~ W3MEHUYHMBOCTBHY, «Meiosy, «OmIoa0TBOPEHHEY, «I"eHernveckue
3aboneBaHus YenoBeKka», «Bunbl MyTauniiy.

ObGopynoBanne: >kuBble W TepOapHbIE 3K3EMIUIPbI KOMHATHBIX PACTEHHH, PUCYHKH
(dororpadun) ;KMBOTHBIX ¢ PA3TUYHBIMHU BHIAMH U3MEHYHBOCTH.

JlaGopaTtopnas padora «MccnemoBaHue —3aKOHOMEPHOCTEH — MOAUDUKAIMOHHOM
U3MEeHYMBOCTH. [I0CTpOEeHHE BapHallMOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

IpakTnyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuxka 4en0Bexka

Kapuorun denosexka. MexnyHapogHas mnporpamma HCCIENOBAHUS T€HOMAa 4YEJIOBEKa.
MeTtonbl M3y4eHUsI TEHETUKH YEJIOBEKA. MeHEaJOrHYeCKUid, OJIM3HEIOBBIH, IUTOTEHETHUSCKHIA,
MOMYJIALIUOHHO-CTATUCTUYECKUH, MOJeKyJIsipHO-reHeTudeckuil. CoBpeMEHHOe OmperesneHne
TeHOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHNUE, TEHOTUIMMPOBAHKE, B TOM 4Kciie ¢ nomoubro T11P-
aHanm3a. HacnencreenHble 3a00seBanus yenaoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKa.
Bonesnn ¢ HacleACTBEHHOW MPEapacloNIOKEHHOCThIO. 3HAUYCHHE MEAWLMHCKON TEHETHKU B
NPEIOTBPALICHUN W JICUCHHH Te€HETH4YeCKUX 3a00JeBaHUi denoBeka. MenMKO-TeHEeTHYECKOe
KOHCyJbTHUpOBaHue. CTBONOBBIE KiIeTKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUECKHUE ACTIEKThI
UCCIIEIOBAHUN B OOJIACTH PENAKTUPOBAHMS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckre (akTOpPbl MOBBILIEHHONH YyBCTBHTEIBHOCTH YEJIOBEKA K (PH3HUECKOMYy U
XUMHYECKOMY 3arpsi3HEHUI0 OKpY’Karolled cpeapl. ['eHeTHueckass MNpeapacrnooKeHHOCTh
YEJI0BEKa K MaTOJIOTHUSIM.

JeMOHCTpaLuHl
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Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeTonbl M3y4eHUs] TE€HETHUKH YEJIOBEKAy,
«'enernueckne 3a00I€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocraBieHne U aHAIU3 POAOCIOBHON.

Tema 15. Cenexuusi opranHuzMosn

JomecTukanuust M CeNeKIus. 3apOoXKACHUE CENIeKUUU U AoMectukauuu. Yuenue H. WM.
Basunosa o LleHTpax MpOUCXOKAEHUSI U MHOr00Opa3usi KyJbTYPHBIX pacTeHUH. Poib ceneximm
B CO3JaHMM COPTOB pacTeHud u mnopond kuBOoTHbIX. CopT, Mopoaa, WTaMM. 3aKOH
FOMOJIOTHYECKHX PSIAOB B HaciencTBeHHOU usMeHunsoctd H. M. Basuiosa, ero 3HaueHue njs
CEJIEKIIMOHHON PadOThI.

Mertons! ceneknMOHHOHN paboTel. IcKyccTBEHHBINH OTOOp: MAacCOBBIN U WHAMBHIYAIbHBIH.
Dranbl KOMOMHAMOHHOW cenekiuu. McnbiTanne mpousBoauTeseil mo moroMctsy. OtOop mo
T€HOTHUITY C TOMOIIBIO OLIEHKH (PEHOTHUIA TIOTOMCTBA U OTOOP IO T'€HOTHUITY C TIOMOLIBIO aHAJH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METON CeNIeKIHOHHOW padoTel. PanuanvoHHBIA U
XUMHYECKHH MyTareHe3 Kak HCTOYHHK MyTauud y KyJbTYpHbIX (OpM OpraHmsmos.
Hcnonbp3oBaHNE TEHOMHOTO pENAaKTHUPOBAHUS M METOAOB pekoMOmHaHTHbIX JIHK s
MOJIY4E€HHS] UICXOHOTO MaTepuana JJisi CENEeKLUN.

[Monyuenne momurionaoB. BHyTpuBumoBass rubpuamsanmsa.  bruskopoacTBeHHOE
CKpelLInBaHue, WM HHOpuanHr. HeponcTBeHHoOe ckpeluBanue, Wik aytopuaunr. [ereposuc u
ero npuunHbl. cmonb3oBanme rereposuca B cenekuun. OtpanéHHas TUOpUAM3ZALIUSL.
IIpeononenne Oecrutomusi MEKBHUAOBBIX THOPUAOB. JOCTHMIXKEHHS CENEKUUH pACTeHUH W
JKUBOTHBIX. « 3€1€HAs PeBONIOYUSY.

CoxpaHeHne U HU3y4deHHE T€HETHYECKHX PEeCypCcOB KYJIbTYPHBIX PACTEHHUNH U HMX JUKHUX
poamueit JIsl CO3MaHUsI HOBBIX COPTOB M THOPUIOB CENIbCKOXO3IHCTBEHHBIX KYIBTYp. M3yuenie,
COXpaHenue U ynpasieHue 2eHeMuUYeCKUMU Pecypeamt CeNbCKOXO3ANCMBEHHBIX U NPOMbICIO0GLIX
ACUBOMHBIX 8 YEIAX YIYUUIEHUS CYUeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, JTUNUIL U KPOCCO8, 8
mMoM yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIeO06AHUIl, Nepe006bIX uoell u
NepCReKmMUGHbIX MEXHON02UIL.

HeMOHCTpaLuH

IToptpersr: H. . Basunos, M. B. Muuypun, I'. Jl. Kapneuenko, I1. I1. JIykbsanenko, b. JI.
Acraypos, H. bopnoyr, J1. K. benses.

Tabmuuer 1 cxeMbl: «L{€HTPBI IPOUCXOXKIEHUSI 1 MHOTOOOPa3usl KyJIbTYPHBIX PACTEHUID,
«3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW H3MEHYMBOCTHY», «MeETonbl CenexkLumny,
«Otnanénnas rubpuansanys», KMyTtareHes».

JlabopaTopHasi pabora «/3yueHue cCOPTOB KyJbTYpHBIX PaCTeHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX».

Jladoparopuas pabota «/3yueHrne METOAOB CEJICKIIUN PACTEHHIT.

IIpakTuueckas padora «IIpuBuBka pacTeHuiD.

Jxckypeust «OCHOBHBIE METOIBI U JOCTHXKEHHSI CEJIEKLIMU PACTeHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO0 CTaHLMIO, IJIEMEHHYIO (epMy, COPTOHCIBITATENbHBIH Y4aCTOK, B TEIUIMYHOE
XO3SICTBO, B JTA0OPATOPHUIO arpOYHUBEPCHUTETA WIIH HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHSI H CHHTeTHYeCKasi 0HoJ10rus

OOBeKThl, WCHONB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MHUKPOOPTAHU3MBI, HX XapaKTEpUCTHKA. 1pagulHOHHAass OHOTEXHOJOrHs: XJjeOornedeHue,
MOJIy4€HHE KHUCJIIOMOJIOUHBIX MPOAYKTOB, BHHOAEIHE. Mukpoduonornueckuii cuaTe3. OOBEeKTHI
MHUKpPOOHONIOrH4ecKnX TexHoNoruil. [IponsBoncTBo Oenka, aMHHOKHUCIOT M BHTAMHHOB.

Cozpanne TEXHOJNOTMH M MHCTPYMEHTOB  LI€JICHANpPAaBIEHHOINO  M3MEHEHUs U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIUX
HE BCTPEYANOIIUECS B MPUPOAE OMOCHHTETHIECKUE Ty TH.

Knerounas unxenepus. MeTonbl KyJabTypbl KJIETOK U TKAHEH PACTEHUHM U >KUBOTHBIX.
Kpunobankn. Comarndeckas rubpuamzauuss u coMarmyeckuii smOpuorenes. HcmonmpzoBanue
rarjiouJIoB B CeleKUuu pacTeHuil. [lonyuenue monorkionanenwvix aummumen. Hcnonv3oeanue
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MOHOKIOHQIBHBIX U ROTUKTOHAIbHBIX anmumein 6 meouyune. VICKyCCTBEHHOE OIJIOAOTBOPEHHE.
PexoHCTpyKkIMsl SIMIIEKTIETOK M KJIOHHUPOBAaHUE >KUBOTHBIX. MeTOn TpaHCIUIaHTaLUU saep
KJIETOK. 1exnonocuu 0300po6ieHus, KyIomueUpOSAHUs U MUKPOKIOHATbHO2O PAZMHOICEHUS
CEeNbCKOXO3ANCMBEHHBIX KYAbMYP.

XpOMOCOMHas1 U IreHHass UHXeHepusl. MCKyCCTBeHHBIN CHHTE3 I'€éHa U KOHCTPYUPOBaHHE
pexomOunanTHbIX JAHK. Cosdanue mpanceennvix opeanuzmog. JIOCTHKEHUS W MEPCIIEKTHBBI
XPOMOCOMHOM M TE€HHOM HWH)KEHEPUH. OKOJOTWYECKHEe M 3THYeCKHe NpoOJIeMbl T'€HHOM
HHXXEHEPHH.

MennumHckue ouorexnonoruu. Ilocrrenomuas nudposas menuuuHa. [P -ararHocTuka.
MeTabonOMHBIH aHaJIN3, TEHOLEHTPUIECKUN aHAJIN3 IPOTEOMa YEIOBEKa ISl OLEHKH COCTOSTHUS
ero 310poBbs. Mcnonp3oBaHWe CTBOJIOBBIX KJIETOK. TapretHas Tepanuss paka. 3D-
OuoMH)XeHepusi IJIs1  pa3padoTku  (PyHOAMEHTAJIbHBIX OCHOB MEOUIIMHCKHX TEXHOJOIUH,
CO3MIaHMsI KOMIUIEKCHBIX TKaHEH COYeTAaHHEM TEXHOJIOTHH TPEXMEPHOro OUONPHUHTHHTA U
ckaddonanHra 1 peeHns 3a1a4 NepCOHANTN3HPOBAHHON METULIHBI.

Co3maHne BEKTOPHBIX BAKLHMH C LEJIbI0 OOecredeHus KOMOMHHUPOBAHHOH 3aIHUTHI OT
Bo3Oynuteneii OPBU, ycraHoBieHHEe MONEKYJISPHBIX MexaHU3MOB (yHkIuoHupoBanus PHK-
COZIEPIKALINX BUPYCOB, BBI3BIBAIOIINUX O0COOO OMAacHbIE 3a00JIEBAaHHS Y€JIOBEKA U JKUBOTHBIX.

JeMoHCTpaLun

Tabmuuer u  cxemel: «McCnonp30BaHWE  MUKPOOPTaHM3MOB B MPOMBIILIEHHOM
pou3BoACTBe», «KnerouHas nHxeHepus», «I'eHHas UHKeHepUsD».

JlaGopaTopnas pa6ora «/3yyeHrne 0ObeKTOB OMOTEX HOJIOTHI.

IIpakTuueckas padora «IlonyueHne MOJOYHOKUCIBIX IPOAYKTOB.

JKcKypeust «<bruoTexHoNOrus — BaskHeHIIas MpOM3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO)Y.
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INIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA TPOI'PAMMBI 11O BUOJIOTI'M HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJBbTATHI

®I'OC COO ycraHaBmuBaeT TpeOOBaHMWS K pe3yJbTaTaM OCBOEHHUS OOyYaAIOIIUMUCS
NPOTrpaMM CPEAHEro 00IIero o0pa3oBaHus: JUYHOCTHBIE, METAIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHS MPOTPAMMbl IO OWOJIOTHH BBIAEIEHBI
CIEYIOIIHUE COCTABIISIONINE. OCO3HAHNE O0YYArO ITUMUCS POCCHICKON IMPa*KIaHCKOUW UEHTHYHOCTH
— F'OTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIbHOCTH U CAMOONPENENIECHUIO, Hallye MOMUsayuu K
o0y4ueHHI0 OMONIOTHH, YeleHanpasienHoe passumite BHYTPEHHUX YOSKIEHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH U NCTOPUYECKUX TPAIULINI Pa3BUTHs OMOJIOTHUECKOTO 3HAHUS, 2COMOBHOCHTb
u cnocobnocms OOYHAIOIINUXCSl PYKOBOJACTBOBATBCSI B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, NPUCYIIMMU CHUCTeME OMOJIOTMYECKOro OOpa3OBaHUs, HAIuyle
NpABOCO3HANUsL YKOIOTHYECKOH KYJBTYPBL, CHOCOOGHOCMY CMAGUMs UEeTU U CTPOUTH JKU3HEHHBIE
TJIaHBbL.

JIMYHOCTHBIE PE3yJbTATHl OCBOEHUS MPOrpaMMbl MO OWOJIOTUH JOCTUTAIOTCS B €AMHCTBE
yueOHOH W BOCHIHTATENbHON HEATEIBHOCTH B COOTBETCTBHH C TPAAULHUOHHBIMH POCCHHCKIMHU
COLIMOKYJIBTYPHBIMH, HUCTOPHUYECKMMM M IYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, NPUHSATBHIMU B
oOIiecTBe MpaBHJAMH W HOPMaMH TIIOBEACHUS M CHOCOOCTBYIOT IPOLIECCAM CAaMOIO3HAHMS,
CaMOBOCIIUTaHUSI M CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3ULMM JUYHOCTH, NATPUOTHU3MA U
yBaXXEHUs] K 3aKOHY U IPaBOINOPSAKY, YEJOBEKY Tpyla U CTapllieMy IOKOJIEHHIO, B3aUMHOTO
yBa)KEHUsI, OEPEKHOrO OTHOIIEHHS K KyJIbTYPHOMY HACIEIHIO U TPAAULIUSIM MHOTOHAILIOHAIBHOTO
Hapoaa Poccuiickoi @enepanun, NpUpPOAE U OKPYKAKOLIEH cperne.

JIMYHOCTHBIE PE3yJbTaThbl OCBOCHHs y4eOHOro mpeamera «bBHONOTHs» MOJKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOLIUXCS PYKOBOACTBOBATHCA CHOPMHUPOBAHHOH BHYTPEHHEH
MO3ULMEH JTUYHOCTH, CHCTEMON LEHHOCTHBIX OPHEHTALNH, MTO3UTHBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOLINX TPAIULIMOHHBIM LIEHHOCTSIM POCCUHCKOrO OOINECTBa, PACIINPEHNE KU3HEHHOTO
OMbITa U ONBITA AESTENBHOCTU B MPOLIECCE peau3alliil OCHOBHBIX HAIPaBJIEHUH BOCIMUTATENbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskaaHCcKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKOH MO3MIMU  OOydaromerocs Kak AaKTUBHOIO M|
OTBETCTBEHHOTO HWJIEHA POCCUICKOro 00IIecTBa,

OCO3HaHHE CBOMX KOHCTUTYLHOHHBIX TIpaB M OOsI3aHHOCTEH, yBa)keHHE 3aKOHA U
MIPaBOTOPAIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOW NESTENBbHOCTH NPHU CO3JAHHH Y4eOHBIX MPOEKTOB,
peleHny y4eOHBIX B ITO3HABATENbHBIX 33124, BBIMOJIHEHUH OHOJIOTHYECKIX SKCIIEPHUMEHTOB;

CIOCOOHOCTB OMpPENENsATh COOCTBEHHYIO MO3HUIHIO 110 OTHOLICHHUIO K SIBJIEHUSIM COBPEMEHHOMN
JKM3HU U OOBSICHSITD €€

YMEHHE YUYHUTHIBATh B CBOMX JIEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHUBHOTO B3aUMOAEHCTBUS
Jroziel ¢ pa3sHbIMHU YOEKACHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM TOJIOKEHHUEM,

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJNHEHHS Yy4eOHBIX,
MO3HABATENbHBIX U UCCIENOBATEIbCKUX 3a7a4, YBAKUTEILHOIO OTHOIIEHNS K MHEHHIO ONIIOHEHTOB
npu 00CYKIEHUH CITOPHBIX BOMPOCOB OMOIOTHUECKOTO CONEPIKAHMS,

TrOTOBHOCTb K T'yMaHUTApHOMN U BOJIOHTEPCKON AESTEIbHOCTH,

2) NaTPpUOTHYECKOr0 BOCIIUTAHUSI:

c(hOPMUPOBAHHOCTh POCCHICKON TPAKIAHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKECHHS K
CBOE€MY HapOay, YyBCTBAa OTBETCTBEHHOCTH Mepen PoauHON, ropiocTH 3a CBOM Kpal, CBOK Poauny,
CBOI1 SI3BIK U KYJIbTYPY, IPOLLIOE U HACTOsALIee MHOIOHALMOHAIBHOTO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOIIEHUE K MPUPOIHOMY HACICAHMIO M MaMSITHUKAM MPUPOABI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CHOCOOHOCTh OLIEHMBATH BKJIAJl POCCHICKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHMOJIOTHH,
NOHMMAHMs 3HAYeHHWss OHOJOTMM B TO3HAHMM 3aKOHOB MPHUPOIBI, B JKU3HH 4YEJIOBEKA U
COBPEMEHHOT0 001IIeCTBa,;

uneliHas yoe:1EHHOCTb, TOTOBHOCTD K CITYKEHHIO M 3auure OTeuecTBa, OTBETCTBEHHOCTD 32
ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHUE AYXOBHBIX LICHHOCTEN POCCUICKOrO HApOaa,

c(pOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ’THYECKOTO MOBEICHHS,

CHOCOOHOCTh OLIEHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIUEHHs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE YCTOMYHUBOrO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJAUTENSIM, CO3JAHHIO CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPAAULIUAMU HaponoB Poccuy,

4) 3¢TeTHYeCKOT0 BOCITUTAHHS:

JCTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAsl 3CTETUKY OBITAa, HAYYHOrO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOLICHUH;

MOHUMAaHHE YMOLMOHAIILHOTO BO3AECHCTBUS JKUBOH MPUPOABI U €€ [IEHHOCTH,

TOTOBHOCTb K CAaMOBBIPQ)KEHHIO B pAa3HBIX BHUAAX HCKYCCTBA, CTPEMJIEHHE TMPOSBISTH
Ka4eCTBa TBOPUYECKON JINYHOCTH;

5) ¢pusnueckoro BocnuTaAHUSA, (POPMHPOBAHHUS KYJAbTYPhI 310POBbsi H IMOLHOHAJIBLHOI0
osnaromosyyqusi:

MOHVMAaHUe U pear3alysi 3M0pOBOTO M Oe3omacHOro obpasa KU3HH (3MOpPOBOE THUTAHMUE,
COOMIOIeHNe THTHEHUYECKUX TPaBWJI M HOPM, COAJAaHCHPOBAHHBIA PEXUM 3aHATHH W OTABIXA,
peryisipHas (U3HUYECcKasi aKTUBHOCTD), O€PEKHOr0, OTBETCTBEHHOTO U KOMITETEHTHOI'O OTHOLI EHHSI
K COOCTBEHHOMY (PH3UUECKOMY U NMCUXUYECKOMY 37JOPOBBIO;

MOHUMAHHE LIEHHOCTH MPaBWJI HHANBHIYAJIbHOTO U KOJJIEKTUBHOTO OE30MacHOr0 MOBEICHMS
B CHUTYaLUsX, YTPOXKAIOLINX 3JOPOBBIO U J)KU3HH JIFOJEH;

OCO3HAHHME TNOCJIEACTBHA W HENPUATUS BPEAHBIX NPUBBIUEK (yIOTPEOJNEHUs] aJKOTOJIs,
HApKOTHKOB, KypeHHs);

6) TPyAOBOr0 BOCIUTAHUSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTE€PCTBa, TPYAOI00HE;

TOTOBHOCTb K aKTMBHOH IEATEIBHOCTH TEXHOJOIMYECKOW M COLMAIbHON HANpaBIIEHHOCTH,
CHOCOOHOCTh HHUILIUUPOBATD, TUITAHUPOBATH U CAMOCTOSTEIBHO BBIITOIHATh TAKYIO AESITEIbHOCTD,

UHTEpPEeC K pa3inu4yHbIM cdepam npodecCHOHANBHON NEesTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHN BEIOOP Oyaymei mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE YKU3HEHHBIE T1JIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHMI0O M CaMOOOPA30BAHMIO HA TMPOTSDKEHUU BCEH
KU3HH,

7) 3KO0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH LIeJecO00pa3HOe OTHOIIGHHE K MPUPOAE KaK MCTOUYHHUKY JKH3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKOW KYJbTYPBl: NPHOOPETEHHE ONbITa [UIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIEICTBUHN ISl OKPY’KAIOLIEH CPEb,

OCO3HAHHE TNI00ATBHOTO XapaKTepa SKOJOrHUECKUX MPoOiIeM U MyTel UX PeLIeHNS,

CHIOCOOHOCTh MCIIONIb30BaTh NMPHOOpETaeMble P U3YUEHUN OUOJIOTHH 3HAHUS U YMEHHS IIPH
pewmeHny mpolOsieM, CBSI3aHHBIX C PAOHAIBHBIM IMPHPOIOIIONB30BAaHIEM (COONIOEHIE TPaBUII
NOBEICHHS B IPUPOAE, HANIPABJICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCHCTEMAxX, OXPaHy BUIIOB,
sKocuctem, buochepnr);
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AKTUBHOE HEMPUATHE NEHCTBUM, MPUHOCILINX BPe OKPY KAKOIIEH NPUPOIHON Cpene, yMEHUe
MPOTHO3UPOBATh HEOJArONPHUAITHBIE YKOJIOTHYECKHUE TIOCIEACTBUS MPENNPUHUMAEMBIX ACHCTBUHI U
NPEIOTBPALIATD UX;

HAJINYHME PA3BUTOTO HKOJIOTUYECKOrO MBIIIICHUS, SKOJOTMYECKOH KYJBTYpPBI, OIbBITA
OEATEIbHOCTH  SKOJOTMYECKOH  HANpaBJIGHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HUMH B
MO3HABATENbHON, KOMMYHHMKATHMBHOM M COLMAJIbHOW TMpPAaKTHKE, TOTOBHOCTH K YYacTHUIO B
NPAKTUYECKOH NeATeNIbHOCTH HKOJIOTHYECKOI HANPaBICHHOCTHY,

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(pOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOINETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOINECTBEHHOH MNPAKTHKH, OCHOBAHHOIO Ha JHAJOre KYJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTA B TIOJHKYJIBTYPHOM MHDE;

COBEPIIEHCTBOBAHKE SI3BIKOBOH M YUTATENBCKON KYJIBTYPBI KaK CPEICTBAa B3aUMOIEHCTBHS
MEKY JIFObMH H MTO3HAHUS MHPA,

NOHMMaHue CrenupuKn OHONOTMH KaK HAayKH, OCO3HaHWA €€ poiau B (HOpMHUPOBaHUH
PaLMOHAIIBHOTO HAyYHOTO MBIIIIEHUS, CO3MAAHHH LEJIOCTHOTO MPEACTAaBICHUS 00 OKPYXKAKOILIEM
MHpe KaK O €IMHCTBE IPUPO/BI, YeJIOBEKa 1 OOINECTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peIIeHuH MpodiieM COXPaHEHUs TPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTD B 3HAYUMOCTH OWOJIOTMH AJISi COBPEMEHHOH IMBWIM3ALMH. OOECTIeUeHHS
HOBOTO YPOBHSI Pa3BUTHA MEIULMHBI, CO3MAHUE NEPCHEKTHUBHBIX OWOTEXHOJIOTWH, CHOCOOHBIX
pewmarb pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEYECTBA, NMOUCKA MyTel BhIXOAa M3 TI0OAJBbHBIX
SKOJIOTUYECKHX TpodieM U obecrieueHus! mepexona K yCTOWYHMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIB30BAHUIO MPUPOIHBIX PECYPCOB B (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HUY,

3aMHTEPECOBAHHOCTh B TOJIyYEHHH OHMOJOrMYECKMX 3HAHUH B LEJSIX TOBBILICHUS OOIIeH
KyJbTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOH 4acTH (yHKIIHMOHAJIBHON
rpaMOTHOCTH 00yUaromuxcsi, GOopMUpyeMOi PH U3YIEHUN OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METO/OB TIIO3HAHUS, HCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKax,
CHOCOOHOCTH  HCIIOJIb30BAaTh IOJlydaeMble 3HAHMA Ui aHAIW3a W OOBSCHEHUs SIBJICHUI
OKPY’KaIOIIEro MHpPa M MPOUCXOIMALINX B HEM HM3MEHEHUH, yMeHue nenaTb OOOCHOBaHHBIC
3aKJIFOYEHMs] HAa OCHOBE HAy4YHbIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 TOJyYeHHUs
TOCTOBEPHBIX BHIBOJOB,;

CIIOCOOHOCTH CAMOCTOSITENIbHO HCIIOIBb30BaTh OMONIOTNUECKUE 3HAHUS ISl PELIeHHsI IpodieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALHSIX;

OCO3HAHHE LEHHOCTH HAYYHOH AEATENbHOCTH, TOTOBHOCTb OCYIIECTBJIATH IMPOEKTHYI H
HCCIIEIOBATENBCKYIO ASSITeIbHOCTh MHANBHAYAJIBHO U B IPYIIIIE,

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPLIBHOMY OOpa3sOBaHHI0O U CaMOOOpa3OBaHMIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHWH 1O OHOJOrMM B COOTBETCTBHH C JKU3HEHHBIMHU
nOTPEOHOCTSIMIL.

METANPEIMETHBIE PE3YJbTATHI

MeranpenMeTHble pe3yJbTaTbl OCBOSHHs y4eOHOro mnpeamera «bHOJOTHS) BKIIOYAIOT:
3HauuMble A (QOPMHUPOBAHMA  MHUPOBO33PEHUST  OOYYAIOMIMXCS  MEKAHCLUIUIMHAPHBIC
(MexnpenMeTHbIe) OOIIeHayYHbIE MTOHATHS, OTPAKAIOIINE LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
cneun(rKy METONOB TO3HAHUS, MCIIONB3yEMBbIX B €CTECTBEHHBIX HayKaxX (BEINECTBO, YHEPTHS,
SIBJIEHHE, MPOLIECC, CHCTEMA, HayUHBIH (DaKT, MPUHLUIL, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHH,
UCCIIeIOBaHNe, HAaOMIOIeHHe, W3MEPEeHHe, SKCIEPUMEHT U JAPYIHe), YHUBEpCalbHble yueOHbIE

NEHUCTBUSA (To3HaBaTENbHbIE, KOMMYHUKATUBHBIE, PETryJSITHBHBIE), obecrieunBaromye
dopmupoBanne (HyHKIHMOHAIBHOW TI'PAMOTHOCTH M COLMAJIBHOH KOMIIETEHIMH OOyYarolIuXxcs,
CIIOCOOHOCTh 00yHaroIuXCst HCIIOJIb30BAaTh OCBOEHHBIE MEXIUCLUIIIINHAPHBIE,
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MHUpPOBO33PEHYECKHE 3HAHHWS W YyHHUBEpPCajbHbIe Yy4yeOHble MAEHCTBUS B TO3HABATENIbHOH U
COLIMAIbHON MPAKTUKE.

B pesynbrare wusyueHus OWOJOTHMM Ha YpOBHE cpenHero oOmiero oOpa3oBaHUs Y
obyuaromerocss OynyT cpopMHUpOBaHBI TMO3HABATENbHBIE YHHUBEPCAJbHBbIC Yy4eOHbIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCATbHBIE YueOHbBIC NEHCTBYS, PEryJISITUBHBIC YHUBEPCAJIbHBIE yUueOHBIS
NEHCTBUS, COBMECTHAS IeATEIbHOCTb.

MeranpenMeTHble pPe3yJibTaThl OCBOCHHUS MPOrpaMMbl cCpemaHero obmero oOpa3oBaHUs
JOJIKHBI OTPaKATh!

OBiageHNne YHHBEPCAJBLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMHU:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBATh M aKTYaJIM3HpPOBAaTh NPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIOJIb30BATh MPH OCBOSHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIILICHUS (aHaln3a, CHHTE3a,
CpaBHEHHUs, KiacCUpUKauu, OOOOIIeHHs), PACKPbIBATh CMBICT OWOJIOTMYECKUX TMOHSATUH
(BBIIENSATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIINBATh CBSI3U C IPYTUMU TOHATUSIMH);

OTpEeAeNsATh LN MACSITebHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHM HUX JOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTaThl NESITEIPHOCTH C MOCTABJICHHBIMU IICJISIMU,

UCTIOJIb30BATh OWOJNIOTMYECKUE TOHITHS it OOBsICHEHHsI (DAKTOB M SIBJICHHH >KHBOM
IPUPOIB;

CTPOUTH JIOTHUECKUE PacCykIeHUs (MHAYKTHBHbBIE, NeIYKTHUBHBIC, MO aHAJIOTHH), BBISIBIISTD
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHHUSIX, (POPMYJHUPOBATH BHIBOIBI W
3aKJTFOUCHHS,

MPUMEHATh CXEMHO-MOJICNIbHBIE CPENCTBa MJIsl TPEACTABICHUS CYLIECTBEHHBIX CBsi3ed W
OTHOLICHUN B HM3y4YaeMbIX OUOJOrMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH(POPMAITMOHHBIX UCTOYHUKAX,

pa3pabaThiBaTh IJIAH PEIICHHs MPOOJIEMbl C YUETOM aHAN3a UMEIOIITUXCS MAaTEPUATbHBIX U
HEMaTepUAIbHBIX PECYPCOB,;

BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTb, OICHHBATH COOTBETCTBHE PE3yJIbTATOB ILENSM,
OLICHUBATh PUCKHU MOCIENCTBUIN AESITEIbHOCTH,

KOOPAWMHHUPOBATh W BBIIOJHATH pPadOTy B YCIOBHSIX pPEaJbHOrO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUSI,

Pa3BHUBATh KPEATUBHOE MBIIJICHHE MMPU PEIICHUH KU3HEHHBIX TPOoOieM.

2) 0a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIIENOBATEIbCKOW W MPOEKTHOW AEATEIbHOCTH, HaBBIKAMU
paspemieHust mpobieM, CrocOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOHUCKY METOJIOB
pelIeHus] MPaKTHYECKHX 3a7a4, IPUMEHEHUIO PAa3IMYHbIX METOJOB MMO3HAHUS,

UCTIOJIb30BATh Pa3JINYHbIE BUABI JAESATEIBPHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETaluY, MPEOoOPa3OBAHUI0O W MPUMEHEHUI0 B y4YE€OHBIX CUTYalHUsX, B TOM YHCIIE MPU
CO3/IaHUU YUEOHBIX W COIMANIbHBIX MPOESKTOB,

(bopMUPOBATh HAYYHBIA THI MBILUICHHS, BJIaleTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHSITUSIMHA U METOJIAMH,

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a7a4l B OOpa30BATENbHON NESITEIBHOCTH U
JKU3HEHHBIX CUTYAIUsIX;

BBISIBJISITH PUYUHHO-CJIEICTBEHHBIE CBS3U M aKTYaJHU3UPOBATh 337a49y, BBIIBUTATH TUIIOTE3Y
e€ pelIeHus], HAXOIUTb APTYMEHTBI JJIS1 TOKAa3aTeIbCTBA CBOMX YTBEPIKIEHUH, 3a1aBaTh MapaMeTphbl
U KPUTEPUU PEIIEHUS,

AQHATM3UPOBATH TMOJIyUYEHHBbIE B XOJE PEIISHUS 3aa4ll Pe3yJbTaThl, KPUTUYECKH OLICHUBATH
UX JOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;
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OCYIIECTBIISATh LEJICHAPABJICHHBIA TOMCK MEPEeHOCa CPEACTB M CHOCOOOB MAEHCTBUS B
poeCCUOHATTBHYIO CPeay,;

yMeTb  NEPEHOCHUTb 3HAHWUS B  [O3HABATENBHYKD M  MPAKTHYECKYHD  0ONacTu
KU3HENEATENIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JacTel;

BbIIBUTaTh HOBBIC HWIEH, INpEAiaraTb OPUTMHAJIbHBIE TOAXONbI W PELICHHs, CTaBUTH
npoOIeMBl M 3371a49H, JOMYCKAOIHE aJIbT€PHATUBHBIC PELICHHUSI.

3) padora ¢ nundopmauueii:

OPUEHTHPOBATbCS B PAa3JMYHBIX HCTOYHHMKAX HH(popmaruu (Tekcre yueOHOro mnocodwus,
HAYYHO-TIONYJSIPHOH JHTeparype, OUONIOTHYECKUX CIIOBApPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pmaHHBIX, B VIHTepHETE), aHANM3UPOBaTh WHPOPMALMIO PA3IUYHBIX BHIOB U (HOPM
NPEACTaBICHUS, KPUTUIECKU OLIEHUBATD €€ TOCTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

dbopMyIHpoBaTh 3ampoChl U TMPUMEHITH Pa3MYHbIE METOABl INPH TIOUCKE U OTOOpe
Oouonornvyeckoii nHGOpMALK, HEOOXOIUMOHN IS BBIOJIHEHUS YIeOHBIX 337124,

npuoOperaTb OMBIT HCIOJBb30BAaHUA HWH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPIIEHCTBOBATh KYJBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM,;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMANbHYIO (QOpPMy MpEACTaBICHHs OHMOJIOTHYECKOH
uHpopMauuu (Cxembl, rpag UK, TUArpaMMbl, TAOIHULbI, PUCYHKH U IPYTOE);

UCTIONB30BAaTh HAy4YHBIA SI3bIK B KadecTBE cpeacTtBa mpu pabore ¢ OHOIOrHYecKO
uHpOpMauMell: NMPUMEHATh XUMHUYECKHe, (pu3ndyeckue W MaTeMaTHYeCKHue 3HAKHM U CHMBOJIBI,
dopmynbl, abOpeBmaTypy, HOMEHKIATYPy, HCIONb30BaTh H MPeoOpa3oOBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJSIIHOCTHY,

BJIANETh HABbIKAMU pPACMO3HABaHUS M 3a(UThl  MHQOpPMALUH, WHPOPMALMOHHOH
6€30MacHOCTH JIUYHOCTH.

OBnaneHne yHHUBEpCANBHBIMH KOMMYHUKATHBHBIMH J€HCTBHSMH:

1) oOmenue:

OCYIIECTBIIATE KOMMYHHKAIIMH BO BCEX cdepax KU3HH, aKTHBHO Y4aCTBOBATh B AUAJIOTE WUJIH
IMICKYCCHH TI0 CYIIECTBY 0OCY>KAaeMOil TeMbl (YMEHHE 331aBaTh BOMPOCHI, BBICKA3bIBATH CYKACHUS
OTHOCHUTEJIbHO BBIMTOJIHEHHSI TPEAJaraeéMoi 3aiadd, Y4YUThIBATH HHTEPEChl M COIJIACOBAHHOCTH
MO3ULUH IPYTUX YYACTHUKOB AUAJIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOATbHBIE CPENCTBA OOIICHHUS, TOHUMATh 3HAYEHUE COLMANIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HHUKHOBEHHUS] KOH(IMKTHBIX CHUTyalUH, yMETh CMAr4aTh KOH(MJIUKTBI U BECTU
NIEPErOBOPHI;

BJIAETh PA3TUYHBIMU crocobamMu OOIIEHUS W B3aMMONCHCTBHS, INOHMMATb HaMEpEHHs
APYTUX JIIOAEH, MPOSBISITh YBAKHUTEIBHOE OTHOLIEHHWE K COOECENHHUKY M B KOPPEKTHOU (opme
(bopMyIHPOBATH CBOU BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCIIOJIB30BAHUEM SI3BIKOBBIX CPENICTB.

2) coBMeCTHAasI 1eSITeJIbHOCTh:

NOHUMATh W UCIOJNB30BaTh NMPEHMYINECTBA KOMAHIHOM M WHIAWBHUAYAJIBHOW pPabOThHI IMpH
pemeHnn Ouojorndeckoi mpodiembl, 0OOCHOBBIBATH HEOOXOMUMOCTH NMPUMEHEHHUS! TPYIIOBBIX
¢dbopM B3aUMOAEHCTBUS NPH peIleHNH yueOHOH 3a1aum;

BbIOMPATh TEMATUKy W METOIbl COBMECTHBIX NEHCTBHHA C Y4éTOM OOIIHMX HHTEPECOB H
BO3MOYKHOCTEH KayK/IOT0 WiIEHA KOJUIEKTHBA,

NPUHUMATD L€ COBMECTHOH AEATENbHOCTH, OPTaHU30BBIBATh U KOOPIAWHUPOBATH EHCTBHS
o €€ MOCTHXKEHUIO: COCTaBJIATh IJIaH [EHCTBUM, pacnpenensTb poiau ¢ y4€TOM MHEHHH
YYaCTHHUKOB, OOCYKIaTh Pe3yJIbTaThl COBMECTHON padOTHI;

OLICHUBATh KA4e€CTBO CBOET0 BKJIA/IAa U KAKAOTO YUYACTHHKA KOMaHABI B OOIIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

NpeayaraTb HOBBIE IPOEKTHI, OLEHWBATh HIEH C IO3WLHH HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,
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OCYILIECTBJIATD [NO3UTHBHOE CTPATErHYECKOE MOBEEHUE B PA3JIMUHBIX CUTYaLMSIX, IPOSBIATH
TBOPYECTBO U BOOOpaskeHHE, OBITh MHUIIHATHBHBIM.

OBnageHnne yHHBepCAJbHBIMH PeryJsiTUBHBIMH JeiiCTBUSIMU:

1) camoopranusaumusi:

UCTIOJIB30BATh OMOIOTHYECKUE 3HAHMS [UIs1 BBISIBIICHHSI TPOOJIEM B UX PELICHHS B KM3HEHHBIX
U y4eOHBIX CUTYAIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHWMH IIeJIEBbIE M CMBICJIOBBIC YCTAHOBKH B CBOUX
NEeNCTBUSIX M IOCTYNKAax IO OTHOLIEHUIO K JKMBOW MPUPOAE, CBOEMY 30POBBI0 U 310POBBIO
OKPYKaIOIIHUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh TO3HABATENBHYIO JAEATENbHOCTb, BBIIBJISATH IMPOOJIEMBI,
CTaBHUTh M (POPMYJIUPOBATH COOCTBEHHBIE 331a4l B 00Pa30BATEIbHON AESITEIBHOCTH M KU3HEHHBIX
CUTyaLUsX,

CaMOCTOSITEJIbHO COCTAaBJISITh TUIAH PELICHUS MPOOJeMbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHUH,

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

PaCLINPATh pAaMKH Y4€OHOTO IPEeAMETa Ha OCHOBE JIMUHBIX MPENNOYTEHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHHIO LTUPOKOW 3PYIULHMH B Pa3HBIX 00JaCTAX
3HAaHUH, MOCTOSTHHO MOBBIIIATH CBOH 00Pa30BaTENbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyallMsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM,

BJIAJICTh HABBIKAMH TO3HABATEIBHON pe(pIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHUH, UCIIONB30BATh MPUEMBI PeICKCHH IS
OLIEHKU CHTYyalllH, BIOOPA BEPHOTO PEILECHMS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELIEHMUs 10 UX CHUXKEHMUIO,

MPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX MPU aHAJIN3€ PE3yJIbTaTOB AeATEIbHOCTH,

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ceOsl, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX MPU aHAJIN3€ PE3yJIbTaTOB eATEIbHOCTY,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHUOKHW,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MHP C MO3ULMH APYTOro YEJIOBEKa.

NPEJIMETHBIE PE3YJbTATHI

[IpenverHble pe3ynbTaThl OCBOCHHUS conepkaHus ydeOHoro mpenmera «buonorus» Ha
yrayOJEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha obecrmeueHue NpoPUIbHOrO OOy4YeHHUs O0yHaromuXcs
Oounonornu. OHU BKJIIOHAIOT: crielu(pUUecKue st OMOJOrHY HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
OEWCTBUH MO OCBOEHUIO, WHTEPIpPETAMU U MpeoOpa3sOoBaHUIO 3HAHWN, BHIbI AEATEIBHOCTU IO
MOJIyY€HUIO HOBBIX 3HAHMH W WX NPUMEHEHUIO B PAa3JIMYHBIX Y4eOHBIX, & TaKK€ B PEaJbHBIX
JKU3HEHHBIX CUTyauusx. IlpeaMeTHbie pe3ynbTaTsl MPECTaBICHBI IO TOAAM H3yUESHHSL.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yieOHOro npeamera «buonorus» B 10 Kiacce nomxHbI
OTpaXKaTh:

c(pOPMHPOBAHHOCTh 3HAHWH O MECTE€ W POJU OHOJIOTHHM B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB NMPUPOABI M PELICHUN
npodJeM panroOHAIBHOTO MPUPOIONIONB30BAHMSA, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OUOJIOTHH;

BJIAJICHHE CHCTEMOH OWOJOrMYeCKHX 3HAHWN, KOTOpas BKJIIOYAET: OCHOBOIIOJIATA0IINE
Ouonornyeckne TEPMUHBI W TOHATUS (CKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyn3M, TrOMeoCTas,
CaMOperyJisius, CaMOBOCIIPOU3BENEHHE, HACIEeICTBEHHOCTh, W3MEHYMBOCTb, POCT M Pa3BUTHE),
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ouosorndeckne Teopun (knerounas reopust T. [llsanna, M. Illnetinena, P. Bupxosa, xpomocomHast
Teopusi HacnencTseHHoctn T. Moprana), yuenusi (H. Y. BaBuioBa — 0 meHTpax MHOrooOpasusi u
MPOMCXOXKACHUS KyJbTYPHBIX PACTEHUIT), 3aKOHBI (€AMHOOOPa3Hsl MOTOMKOB IEPBOIO MOKOJIEHHS,
paclIeryieHns, YUCTOTHI TaMeT, HE3aBUCUMOTO HacienoBaHus 1. MeHens, rOMOJIOTHYECKUX PSIOB
B HaclencTBeHHOH n3MenunBocTy H. 1. BaBuiosa), npuHIUNIBI (KOMIUIEMEHTAPHOCTH),

BJIAJICHHE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, HCIOJB3yeMbIX B OHMOIOTHYECKHX
HCCIIEIOBAHMSX JKUBBIX OOBEKTOB (OMHCaHHe, U3MepeHHe, HabII0AeHNE, SKCIIEPUMEHT),

YMEHUE BBIIEISATh CYIIECTBEHHBbIE MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT U 3YKAPHOT,
OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HCle OakTepuid, rpuboOB, pacTeHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CHCTEM OPraHOB PACTEHUH, KMBOTHBIX, YEJIOBEKA,
NPOILIECCOB JKU3HEAESTEIbHOCTH, POTEKAIOIUX B OPraHU3Max PAaCTeHMH, SKUBOTHBIX U YEJIOBEKA,
OMONIOrNYECKUX MPOLIECCOB. OOMEHa BelecTB (MeTaboNIu3M), MPEBPAIIECHUS SHEPTHH, OPOXKEHHUH,
aBTOTPO(HOro U reTepoTpoPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeH03a,
raMeToreHesa, SMOPHUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHSA, PA3MHOXKEHUS, HHANBHIYAJIbHOTO
pPa3BUTHA OpraHnu3Ma (OHTOTreHe3a), B3aUMOJIEHCTBHS T€HOB, reTepPO3NCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YyCTAHABJIMBATH B3aMMOCBSI3H MEXAY OpPraHOMAAMH KJIETKH H HX (YHKIHAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKLMSIMH, MEXIY OpraHaMH W CHCTEMaMH OPraHOB Y
PaCTeHH, )KUBOTHBIX M YeJIOBeKa M MX (PYHKIUSMH, MEXKAY CHCTEMaMH OPTraHOB U UX (YHKIUSIMH,
MEXXIy 3TarnaMu OOMeHa BELIeCTB, 3TalaMH KJIETOYHOrO LIUKJIA M JKU3HEHHBIX LIUKJIOB OPTraHU3MOB,
STanaMy 3MOPHOHAIBHOTO PA3BUTHUS, T€HOTUIIOM U (PEHOTHIIOM, (PEHOTUIIOM B (HaKTOpaMH CpeIbl
oOuTaHus,

YMEHUE BBIABISTH OTJIHUYUTENbHBIC NPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA,

YMEHHE HCIONb30BaTh COOTBETCTBYIOLIHE APTYMEHTHI, OHOJOTHYECKYI) TEPMHHOJOTHIO U
CHUMBOJIMKY JIJIs TOKAa3aTeJbCTBA POACTBA OPraHU3MOB PA3HbIX CUCTEMATUYECKUX TPYIIIL,

yMEHHE peuarb OHOJOTHYECKUE 3a7a4H, BBISBISTh MPUYMHHO-CIECICTBEHHBIE CBA3H MEXAY
UCCIIENyeMbIMH OHOJIOTHUECKUMH TPOLIECCAMH M SIBJICHUSIMH, J€JaTh BbIBOABI M IPOTHO3bI HA
OCHOBAHUU TIOJIYYE€HHBIX PE3yJIbTAaTOB,

YMEHHE BBIMIOJHATH J1a0OPATOPHbIE M MpPaKTHYeCKHe pPadoThl, COOMIOAATh TpaBWiIa TPU
pabote ¢ yueOHBIM U JTaOOpaTOPHBIM 0OOPYIOBAHUEM,

YMEHHUE BBIABUIaTh THIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMH CPEACTBAMH,
bopMyIHpys LIeNb UCCIEAOBAHMS, AHATU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI U I€JIaTh BHIBOJHI,

yMEHHE yYacTBOBAaTb B y4eOHO-HCCIENOBATENbCKOW padoTe mo OHOJNIOTHH, 3KOJIOTHH U
MeIUIHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W MyOJHYHO MPEICTABISTH
MOJIyYE€HHBIE PE3YJIbTAThl HA YUEHMUECKUX KOH(PEPEHIIHSAX,

yYMEHHE OLIEHUBATh 3TUYECKNE aCIIeKThl COBPEMEHHBIX UCCIIEIOBAHMIA B 00JIaCTH OHOJIOTHH U
MeIULUHBI (KJIOHHPOBAaHUE, HCKYCCTBEHHOE OILIOOTBOPEHHE, HANIPABICHHOE N3MEHEHHE reHoMa U
CO3JIaHHME TPAHCTEHHBIX OPTraHU3MOB);

yMEHHE OCYLIECTBJISITh OCO3HAHHBINA BRIOOp Oyayiiei mpod)ecCHOHANBHON NEesTENbHOCTH B
obmacti OMOJOrUH, MEAULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUHU, CEITbCKOTO XO3SHCTBA, MUIIEBOH
MPOMBIIIJIEHHOCTH, yIIIyOJIATh MO3HABATENbHBIA HHTEPEC, HANPABJICHHBIH HA OCO3HAHHBIN BBIOOP
COOTBETCTBYIOLIEH mpodeccun U MPOAOLKEHHE OMONIOTHYECKOro OOpa3oBaHUS B OPraHU3ALMAX
cpenHero npogpeCCHOHATBPHOTO U BBICIIErO 0Opa30BaHUSI.
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TEMATNYECKOE NMIAHNPOBAHWE

10 J1ACC

No HanmeHoBaHue
n/ pa3fenos u TeM
n nporpaMmmsbl

10

1

12

13

buonorua Kak Hayka

JXVBble CUCTEMbBI U UX
n3y4yeHue

Brnonormna Knetku

Xunmunyeckas
opraHm3auma KneTku

CTpoeHune n hyHKUnK
KNeTKu

O6MEeH BelLLLEeCTB U
npeBpaLLeHne sHeEPrnn
B K/NeTKe

HacnefncteeHHasd
nHopmayns n
peannsalmnsa eé B
KNeTke

XXUN3HEHHbIA LKUKN
KNeTKN

CTpoeHue n yHKLMN
OpraH1M3moB

PasmHOXeHNe n
pa3BuUTME OpPraHU3mMoB

leHeTnKa - Hayka 0
HacneLCTBEHHOCTM 1
N3MEHUYNBOCTU
opraHn3moB

3aKOHOMEpPHOCTU
HacnefCTBEHHOCTK

3aKOHOMEpPHOCTU

Konwn4yecTBo yacoB

Bcero (+
yachl
yoyoy)

10

16

10

KoHTpo
NbHble
paboThbl

MpakTny
ecKue
paboThbl

0.5

0.5

15

15

15

ONIeKTPOHHbIE
(undposble)
obpasoBaTesfibHble

pecypchbl
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N3MEHYNBOCTU

FeHeTUKa YyenoBeka

Cenekuymns opraHm3MoB

bunoTtexHonorua un
CUHTeTMYeCKas
6uonorusa
MpomMexyToyHasa
(roposasi)
aTTecTauusa.

OBLUWLEE KOJTMYECTBO
YACOB IO NMPOrrAMME
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YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJ/IBHOI'O
HPONECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YUEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuii A A., Pybuos A M. u npyrue; nojg
penakmueii [Taceunnka B.B., AkimonepHoe obmectso «M3natenscTBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJIA YUUTEJA
buonorus. Iloypounsie pazpadorku. 10-11 kmaccsL

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/
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