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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yueOHOMY mnpeamery "buomorus" (manee - OuoNOTHsI) HAa YPOBHE
cpeanero oOmiero oOpa3oBaHusi pa3paboTana Ha ocHoBe DenepaqbHOrO0 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 o6OpazoBanuun B Poccuiickoit ®Denepanmny, ®I'OC COO,
Konuenmun npenoxaBanust y4eOHOro mnpeamera «bHOOTHS» U OCHOBHBIX TOJOKEHUI
benepanpHON paboueii mporpaMMbl BOCITUTAHHSL.

VYueOunbiii npeamer «buonorus» yriayonéHHoro ypoBHs uszydenust (10—11 xmaccer)
SBIIAETCS OJHUM H3 KOMIIOHEHTOB TpeaMmeTHoM obnactu «EcTecTBeHHO-Hay4YHbIE
npenMetsl». CormacHo mnonoxeHussM OI'OC COO mpodunbHbie y4deOHbIE MpPEIMETHI,
n3ydaeMble Ha YriayOJIIEHHOM ypOBHE, SIBISIFOTCS criocobom nudpdepeHuunanu ooydeHus Ha
YpOBHE CpeIHEro oo1ero oopa3oBaHus U MPU3BAHbI OOECIEUNUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM  OOLIUM, CpeAHMM OOLIUM, CpeAHUM NPO(ECCHOHATBLHBIM U  BBICHIUM
oOpa3oBanueM. B To ke BpeMs KaXKIbld M3 ITHX Yy4EOHBIX MPEIMETOB JIOJKEH OBbITh
OPUEHTHUPOBAH Ha IPUOPUTETHOE pEIIEHUE O00pa30BaTENIbHBIX, BOCIUTATEIbHBIX MU
Pa3BUBAIOMIMX 3374, CBS3aHHBIX C MPO(OpPUEHTAINEH O0YYaIOIIMXCS U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOU 00JacTh HAyYHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH, MEAUIIMHOM,
AKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM MIJIH BOEHHBIM JETIOM.

[Iporpamma mo ydeOHOMy mipeamety "buosorus" na€r mpencraBieHue O IENH U
3a/ayax U3ydeHus: yuyeOHoro mpeamera «buonorus» Ha yriiyOJ€HHOM YpPOBHE, OIpeNeisieT
o0si3aTenbHOE (MHBApUAHTHOE) TPEIMETHOE COAEpKaHHE, €ro CTPYKTypUPOBaHUE IO
paszzmenaM W TeMaM, pachpeleleHHe Io KlaccaMm, pPEKOMEHIYeT IOCIeI0BaTeNbHOCTh
M3YYCHHS y4eOHOTO MaTepuana ¢ YIETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOTO Tpollecca, BO3pAaCTHBIX OCOOCHHOCTEW oOydwaromuxcsi. B mporpamme 1o
OMOJIOTHHM pealM30BaH TPHUHIIUI MPEEMCTBEHHOCTH C HW3Yy4Ye€HHEM OHOJIOTHH Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, Onaromaps 4eMmy HpOoCMaTpUBAeTCs HAIPAaBICHHOCTh Ha
MocieAyrolee pa3BUTHE OUOJOIMYECKUX 3HAHWW, OPHUEHTUPOBAHHBIX Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOT'O MMPOBO33PEHHSI, IKOJIOTUYECKOTO MBIIUICHHS, MPEJCTaBICHUN O
3I0pOBOM 00pa3e J>KU3HU, HAa BOCHHTAHHE OEPEeKHOrO OTHOIIEHHS K OKpY’Karomen
MPUPOAHON cpene. B mporpamme mo OHOJOTHH TaKKe MOKa3aHBI BO3MOKHOCTH Y4eOHOTO
npeameta «buomormsi» B peanmzanuu  TpeboBannit PI'OC COO K MmIaHUPYEMBIM

JUYHOCTHBIM, METaIPEeIMETHBIM U IIPEIMETHBIM pe3ysbTaTaM 00ydeHHsI U B GOpPMUPOBAHUN



OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM JEATEIBHOCTH OOYYaloIUXCA 10 OCBOEHUIO
coJiep KaHusl OMOJIOrMYECKOTro 00pa3oBaHUs Ha YPOBHE CpeHEro o0uiero o0pa3oBaHusl.

VYuebublil mpeamet «bruonorus» Ha ypoBHE CpeTHET0 00IIero o0pa3oBaHus 3aBepIIaeT
Ouosiornyeckoe 0Opa3oBaHME B IIKOJE W OPHUEHTUPOBAH HA PACHIMPEHHE U YriyOieHue
3HaHUI 00y4aroIMXCs O KHUBOW MPUPOJE, OCHOBAX MOJEKYJISPHOW U KJIETOYHOH OMOJIOrHH,
SMOPHOJIOrUY U OUOJIOTHH PA3BUTHS, TEHETUKH, CEJIEKLIUU, OMOTEXHOJIOTUH, IBOJIFOLIUOHHOTO
YUEHUS U 3KOJIOTUH.

Nzyuenne yuebnoro npeamera «buonorus» Ha yriryOJeHHOM ypOBHE OPHEHTHPOBAHO
Ha MOJTrOTOBKY O00yYaroIuXxcs K HOCIEIYIoUIeMy OIy4eHHI0 OMOJIOrHYecKoro 00pa3oBaHus
B BYy3aX M OpraHu3alMsx CcpeaHero mnpodeccuoHaabHOro obpasoBaHus. OCHOBY €ro
COJIEp’KaHUsl COCTABJISIET cUCTEMa OMOJIOTMYECKMX 3HAHUN, MOJIYYEHHBIX IMPU HU3YYEHUU
00y4aroIUMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/IeloB OHOJOTHM Ha YPOBHE
OCHOBHOro obuiero oopazoBanus, B 10—11 knaccax 3T 3HaHMA MONydaroT pa3ButHe. Tak,
pacliMpeHbl M yriyOJieHbl OWOJIOTMYECKHE 3HaHMS O PACTEHMSX, >KUBOTHBIX, Ipubax,
OaKkTepHsix, OpraHU3ME 4YeJOBeKa, OOMMX 3aKOHOMEPHOCTSAX JKH3HH, IOMOJHHUTEIHHO
BKJIFOYCHBI OHMOJIOTMYECKHE CBEICHUS MPHUKIAJHOTO M TIOMCKOBOTO XapaKTepa, KOTOpHIC
MO>KHO HCHOJIb30BaTh KaK OPUEHTHUPHI JUIs MOcieaytomero Beidopa npodeccun. BozmoxHa
TaKKe MHTerpanus OMOJOrMYECKUX 3HaHUI C COOTBETCTBYIOIIMMU 3HAHUSMMU, MOJTYyYEHHBIMU
o0yyarolMMuUCs Npy U3y4eHUU (U3UKH, XUMHUH, reorpaduu 1 MaTEMaTHUKH.

Crpykrypa mporpaMMmbl mo y4debHoMy mpenmery "buonorus" orpakaeT CHUCTEMHO-
YPOBHEBBIM M 3BOIOLMOHHBIN MOAXO0Mbl K M3ydyeHHI0 Ouosoruu. CoriacHO UM, M3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XAapakTEpHbIE I JKUBBIX CHCTEM PA3HOIO YPOBHSA
OpraHM3allK, SBOJIOLMU OPraHMYECKOro MHpa Ha 3emile, COXpaHEHUs OMOJIOTHYECKOTro
pa3zHooOpa3us miaHeTsl. Tak, B 10 kiacce u3y4yaroTcs OCHOBBI MOJIEKYJISPHON U KIETOYHOU
O6uosioruu, SMOPHONIOTUU U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJIOTUH U
CHUHTETHYECKOM OWOJIOTHH, aKTYaJIM3UPYIOTCS 3HaHUS oOydaromuxcs 1o OOTaHUKE,
300JI0TUU, aHATOMHH, (PU3MOJIOTHM dYeynoBeka. B 11 kimacce HW3ydarOTCs HBOIOIMOHHOE
Y4€HHE, OCHOBBI KOJIOTHH B YYeHHE 0 Onocdepe.

VYuebublii npenmer «buonorus» Mpu3BaH OOECIEYUTh OCBOCHHE OOYUYarOIIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, MJIEH, NMPUHIUIOB M MpaBHJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HAHUNH O CTPOCHHH, MHOTOOOpa3uu u

O0COOEHHOCTSIX KJIETKH, OpPTaHW3Ma, MOMYJISIHUHA, OWOIEH03a, YKOCHCTEMBI, O BBIIAIOIINXCS



HAyYHBIX JOCTH)KCHUSIX, COBPEMEHHBIX MCCJIEIOBAaHUSAX B OMOJIOTUH, MPUKIAIHBIX aCMEKTax
Ouonornueckux 3HaHWM. g pa3BUTHS U TOJAEpXKaHUS HHTEpeca OOydaroluxcs K
OMOJIOTUU HapSly CO 3HAUYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MaTepHalia B COJCpKAHUU
MIPOrpaMMBbI 110 OMOJIOTUHU TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIICHUS U Pa3BUTHUS
TOM wiM MHOM oOjacTu OWOJIOTMH, BKJIAJJOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
pelieHre BaXKHEHIINX OMOIOTUYECKUX U AKOJIOTHYECKUX MPoOIIeM.

Lenp wu3ydenus ydeOHoro mnpeamera «buojorus» Ha yrayOn€HHOM YpOBHE —
OBNIaJicHUEe OOYyYAIOMIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3aliu
KUBBIX CHCTEM pPa3HOTO paHra W NPUOOpEeTEeHHEe YMEHHI HCIONb30BaTh STH 3HAHUS B
dbopMUpOBaHUM WHTEpeca K OmpeAenéHHON 00IacTu NpoQecCHOHANIBHON NeATeIbHOCTH,
CBA3aHHOM ¢ Owuosoruedd, WA K BbIOOPY yueOHOro 3aBedEHUS JUISI IPOJOJKEHUS
OMOJIOTHYECKOTO 00pa30BAHUS.

Joctuxenune 1enu u3ydeHus ydeOHoro mnpenmera «buonmorus» Ha yriayOn€HHOM
YpOBHE 00eCreunBaeTCsl peleHUEM CIEAYIONUX 3a/1ay:

OCBOCHHE OOYYAIONIMMHCS CHUCTEMBl OWOJIOTMYECKUX 3HAHHWN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIETIIHNAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUIIaX,
COCTABIIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTpPOEHHH,
MHOI000pa3suy U OCOOEHHOCTAX OHOJOTMYECKHX CcHCTeM (KJIEeTKa, OpraHu3M, MOMYJISAIHs,
BHJI, OroreorieHo3, Ouocdepa); 0 BBIIAIOIINUXCA OTKPBITUSIX U COBPEMEHHBIX MCCIEIOBAHUSIX
B OMOJIOTHY;

O3HAKOMJIGHHE  OOy4yalomMxcsi €  METOJaMH  IO3HAHUS  JKUBOW  NPHUPOJBIL:
HCCIIEIOBATEIbCKUMH  METOJIaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOH U  KJIETOYHOU
Onosiornu, SMOPHOIOTUU U OMOJIOTHH Pa3BHUTHS, TCHETUKU W CEJEKIMH, OMOTEXHOJIOTHH U
CUHTETUYECKON OMOJOrMM, TMaJe€OHTOJIOTUH, SKOJOIMHM); METOJAAMHU CaMOCTOSTEIbHOIO
NpoBe/IeHUsT OMOJIOTHYECKUX HCCIIEOBAaHUM B J1aboparopuu M B npupoze (HabmoneHue,
U3MepeHue, SKCIIEPUMEHT, MOJICTUPOBaHKE);

OBJIaJIcHUE OOYUAIONIMMHUCS YMEHHUSIMHU: CAMOCTOSITETbHO HAXOUTh, aHAJTH3HPOBATh U
WCIIOTh30BaTh OMOJIOTUYECKYIO nHpopmaIuio; TOJTH30BATHCS OMOJIOTHYECKOU
TEPMUHOJIOTHEH W CHMBOJIMKOH; YCTaHaBIMBAaTh CBSA3b MEXJIY pa3BUTHEM OHOJOTHHM U
COLIMAJIbHO-9KOHOMHUYECKUMH U HKOJIOTHYECKUMH IpoOJieMaMH YelIOBEYECTBA; OIICHHWBATh
MOCJIEACTBHSL CBOEH JEATEIbHOCTH IO OTHOUIEHMIO K OKpYKalollell NpUpoJHOU cpene,

COOCTBEHHOMY 3/IOPOBBIO M 3JI0POBBIO OKPYKAIOIIHMX JIFOZCH; 00OCHOBBIBaTh U COOJIIOIATH



Mepbl NPOGUIAKTUKYA HHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuja IMOBEACHHUS B MPHUPOAE U
oOecrnieueHrs 06€30MacHOCTH COOCTBEHHON JKU3HEIEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSIX
IPUPOJHOTO U TEXHOIEHHOI'O XapakTepa; XapaKTepHU30BaTb COBPEMEHHBIE HAay4HbIE
OTKPBITHS B 00JIaCTH OHOJIOTHH;

pazBuTHE Yy OOy4aroUMXcs HWHTEIJICKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B
Mpolecce 3HaKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSMU U COBPEMEHHBIMU UCCIIEJOBAHUSIMH B
OMOJIOTHH, pelIaeMbIMU €10 MPOoOJIeMaMu, METOAOJIOTHEH OMOJIOTHYECKOTO HCCIIEeIOBaHMA,
MIPOBE/ICHUSI OKCIIEPHUMEHTAIBHBIX  HCCIEAOBAaHUM, pElIeHUs OHOJIOTMYEeCKHX — 33a7]ad,
MOJIETTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOIECCOB;

BOCIHUTAHKE Y 00YYaIONINXCS LIEGHHOCTHOTO OTHOILICHUS K KUBOI MPUPOJIE B LIETIOM U K
OTACNbHBIM €€ OO0BeKTaM U SBICHHUSM; (OPMHPOBAHUE HKOJIOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, 001l KyJIbTYpbl MIOBEJCHUS B IPUPOJIE; UHTETPAllMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruodpeTeHue 00y4aroIUMUCS KOMIETEeHTHOCTH B parroHaIbHOM
[IPUPOIONOIB30BaHUN (COOJIIO/IEHNE TIPaBUJI TMOBEIEHUS B IPUPOJIE, OXPaHbl BHJIOB,
IKOCHUCTEM, OHOC(EphI), COXPAaHEHUH COOCTBEHHOTO 370POBBS M 3JI0POBBSI OKPY)KAIOIIHX
moneit (cobmromeHus wmep mnpoduiIakTUku 3a0oJeBaHUil, oOecmedyeHrne Oe30MacHOCTH
KHU3HEJEATENBHOCTH B UPE3BbIYAHBIX CUTYAIUSIX MPUPOJHOIO M TEXHOTEHHOI'O XapakTepa)
Ha OCHOBE HCIOJIb30BaHMUs OMOJIOTMYECKUX 3HAHUM U YMEHUI B TOBCEIHEBHOM JKU3HH;

CO3/IaHHE€ YCIIOBHHM 711 OCO3HAHHOTO BBIOOpa OOYYaIOLIMMUCS WHAMBHUIYaJTIbHOMN
00pa3oBaTeNbHON TPAaEKTOPUH, CIIOCOOCTBYIOLIEH MOCIeAyIoImeMy MpodecCHOHATbHOMY
CaMOOIIPEIJIEHUIO, B COOTBETCTBUHM C MHIMBHyalbHBIMH MHTEpECaMH M NOTPEOHOCTAMHU
pervoHa.

OO1iee yuCiIoO 4acoB, OTBEICHHBIX Ha M3Y4Y€HHE OMOJIOTMHM Ha YIJIyOJIEHHOM YpOBHE
cpenHero o6mero odpasoBanus, cocrtapnsieT 204 daca: B 10 kmacce — 102 gaca (3 ygaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

OTO6op opraHm3anMoOHHBIX (OPM, METOJOB H CPEACTB O0OydeHUss OHWOJIOTHH
OCYyILIECTBISIETCST C Y4€TOM cCHeuu(pUKH €ero coiepXaHusi U HalpaBiIeHHOCTH Ha
MIPOJOJKEHHE OMOJIOTHYECKOTO o0pa3oBaHUs B OpraHMu3aLusIX CpEIHETO
po¢heCCHOHATBHOTO U BBICIIETO 00pa30BaHuUs.

O0s13aTeNbHBIM YCIOBUEM MTPU 00YYEHUH OMOJIOTUH Ha YTiyOlIEHHOM ypOBHE SIBJISIETCS

MPOBEACHUE JIA0OPATOPHBIX U MPAKTUIECKUX paboT. Taxke ydacTre o0ydarommxcs B



BBIIIOJIHCHUHU ITPOCKTHBIX U y‘le6H0-I/ICCHe,Z[0BaTeJ'IBCKI/IX pa60T, TEMATHUKa KOTOPBIX
OIMPEACIICTCA YUUTEIIEM Ha OCHOBE HMCIOINXCSA MAaTCPUATIbHO-TCXHUYCCKUX PECYPCOB U

MECTHBIX IIPUPOJIHBIX YCIOBUM.



COJEPKAHUE OBYYEHUA

10 KJIACC

Conepkanve MpOrpaMMBbl, BBIJICICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecranuu (I'A).

Tema 1. buojiorusi Kak HayKa

CoBpemeHHast OMOJIOTHs — KOMITICKCHAs Hayka. KpaTkast uCTopus pa3BUTHS OUOJIOTHH.
buonorudeckne Hayku M W3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTANbHBIC, MPUKIATHBIC U
MIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B GOPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI
mupa. IIpodeccun, cBszanHble C Ouonorueid. 3HaueHWE OHWONOTUM B TPAKTHYECKOU
JIEATEIIbHOCTU YEJIOBEKA: MEIULHMHE, CEJIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpamun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneid, XK. b. Jlamapk, U. dapsun, Y. I'apseid,
I'. Mengens, B. 1. Bepnanckuii, W. I1. IlaBnos, 1. 1. Meunukos, H. U. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuier u cxembl: «CBsi3b  OHOJOTHM € JAPYrUMH  HaykaMuy», «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. ’KuBble ccTeMbI U UX U3YUYEeHUE

Kupbie cucteMbl Kak TpeaMer uzydeHusi Ouosjoruu. CBOWCTBA KUBBIX CHCTEM:
€AMHCTBO XMMHYECKOTO COCTaBa, JHUCKPETHOCTb M  IEJIOCTHOCTb, CIIOKHOCTh H
YHOPSAOYEHHOCTh CTPYKTYPBl, OTKPBITOCTb, CaMOOpraHU3allMs, CaMOBOCIPOU3BEICHUE,
pa3IpakuMOCTh, K3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMM KUBBIX CHCTEM: MOJICKYJSPHBIM, KJIECTOYHBIN, TKAHEBbIM,
OpraHM3MEHHBIH,  TOMYyJISAUOHHO-BUOBOM,  DIKOCHCTEMHBIH  (OMOTeOleHOTHYECKUA),
ounochepnsiid. [Iporeccsl, mpoucXoasIre B )KUBBIX cucTeMax. OCHOBHBIC IPU3HAKH KUBOTO.
Kusznp kak (opma cymectBoBaHus Marepuu. Hayku, wW3ydaromme >XHUBBIE CHCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3AIINH.

N3ydenue xxuBbIx cucteM. MeToibl Ouonorudeckoit Hayku. Habmonenue, namepenue,

OKCIICPUMCHT, CHCTCMATU3allUusl, MCTAaaHAJIU3. IlonssTie o0 3aBUCHMMOM H HE3aBHCHMOM



nepeMeHHOH. IlnanupoBanue skcrnepumenTta. IloctaHoBka u nposepka rumnore3. Hynesas
runote3a. [lonarue BBIOOPKM M €€ NOCTOBEpHOCTh. Pa3bpoc B OMONOrMYECKMX JIaHHBIX.
OneHka JOCTOBEPHOCTH IIOJIYYEHHBIX pe3yibTaToB. I[IpUuMHBI UCKaXEHHUsS pPE3yJIbTaTOB
sKcriepuMeHTa. [loHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpaumuu

Tabmuupel u cxembl: «OCHOBHbIE NPU3HAKU KU3HM», «bHONOrMYecKHe CUCTEMBD»,
«CBoiicTBa KMBOW Marepun», «YPpPOBHM OpraHU3aluu >KUBOW Npupoasd», «CTpoeHue
KUBOTHOM KIIETKN», «TKaHU XKUBOTHBIX», «CHCTEMBI OPIaHOB YEJIOBEYECKOIO OPraHU3May,
«buoreouenos», «buocdepa», «MeTobl U3yUEeHUS )KUBOM TPUPOIBD».

Ob6opynoBanue: saboparopHoe 0O0OpyIOBaHHME JJs TPOBENCHMS HAOIIOACHUH,
U3MEPEHMH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnoiab30BaHUE PAIUYHBIX METOJIOB IIPU U3YUEHUH KUBBIX
CUCTEM.

Tema 3. Bnosnorus Kierku

Knerka — cTpykTypHO-(QYHKIMOHANbHAS EIMHHULA >KABOTO. VICTOpPHS OTKpBITHS
kietku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUHOW TEOPHH.

MeTtoabl MOJIEKYJISIPHOH M KJIETOYHOM OMOJIOTMU: MMKPOCKOIUS, Xpomartorpadus,
anekTpodope3, METOJA MEUYEHbIX aToOMOB, aud@epeHIralIbHOe IEHTPU(PYTrupOBaHUE,
KYJIbTUBHPOBAHUE KIIETOK. M3yueHue pukcuposantulx Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Kongoxranvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpanuu

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

Tabmuis! u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOM», « cTopus
pa3BUTHS METOJI0B MUKPOCKOITUN».

Ob6opynoBaHue: cBETOBOMH MUKPOCKOI, MUKpOIpENapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTepUaTHHBIX KIIETOK.

I[IpakTnueckas padora «3yyeHre MeTo 0B KJIETOUHOI Ononoruu (xpomarorpadus,
anekTpoopes, nupdepentnansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTpaMUKpO3JIeMeHThl. Boma u eé

pOJIb KaK pacTBOPUTENS, pEAareHTa, y4acTHe B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYIISLUN.



MuHepanbHble BeleCTBA KIETKU, WX Ouoioruueckas poiib. Ponb KaTHOHOB M aHHOHOB B
KJIETKE.

Opranuueckue  BewiecTBa  KIETKUM.  buonoruueckue — moiaumepsl.  benxwu.
AMUHOKHUCIOTHBINA cocTaB 0enkoB. CTPYKTYpbI O€IKOBOW MOJEKyIbl. [lepBruHas cTpykTypa
Oenka, menTUAHAsA CBsI3b. BTOpuuHas, TpeTuyHas, YeTBEPTUUHAsL CTPYKTYpHI. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckue GyHKIuu 0enKoB. [Ipuonai.

VYraeBoasl. MoHOCaxapuabl, AUCaXapHIbl, OJUTrOcaxapuabl U moaucaxapuabl. O0mui
IUTAaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOWCTBAa yIieBoAoB. buomornyeckue ¢GyHKIUU
YIJI€BOJIOB.

Jlumuaer.  I'mapodunbHO-THIpOGOOHBIE  cBoMcTBa.  Kiaccudukamuss — ITUIUIOB.
Tpurnuuepunsl, dhocdonmunuapl, BOCKH, crepouabl. buomorndyeckne (GyHKIHM JTHIUIOB.
OOmme cBoiicTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotsl. JIHK n PHK. Crpoenne HykiienHoBBIX kKuciaoT. Hykneoruast.
[Tpuntun komruiementapaoctu. [pasuno Yapradda. Crpykrypa JJHK — nBoiinas crimpais.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kierke.

Crpoenne Monekynsl AT®. Makpospruueckue cBa3u B Mojekyiae ATO.
buonornueckue Qpynkuuu AT®. BoccraHOBIEHHbIE MEPEHOCUUKH, UX (YHKIUMH B KIIETKE.
lpyeue wnykneosuompughocpamovr (HTD).CexenupoBanne [IHK. Memoowr ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas 6uosiorusi: OMoXuMHUYeckre U 0Mo(pu3nYecKkue UCClIeJ0BaHUs COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooenuposanue cmpykmypvl u @yuKyui
Ouomonekyn u ux komniekcos. Komnvromepuwiii Ouzaiin u op2aHuyeckuii cunmes 6UoMONeK)
U UX HeNnPUPOOHBIX AHATIO208.

JdemMoHcTpanuu

[optpersr: JI. Ionunr, Jx. Yorcon, ®@. Kpux, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammsbl: «PacnpeneneHne XUMHUYECKHUX DJJIEMEHTOB B HEXHBOW MPUPOJACH,
«Pacnipenenenne XUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuue! u cxemsl: «llepuonuueckas TabiauIa XMMUYECKHX HIIEMEHTOBY, «CTpoeHue

MOJICKYJIBI BOJBI», «BCHIGCTBa B COCTaB€ OPraHu3MOB», «CTpOGHI/Ie MOJICKYJIbL 66.]'[1(3»,



«CTpyKTYyphl OETKOBON MOJIEKYIbD», «CTpOEHUE MOJIEKYJ YTIeBOA0BY, «CTpoeHHE MOJIEKYI
TUnuaAoBY», «HykiIeMHOBBIE KUCIOTh», «CTpoeHue MoieKyabl ATD.

Ob6opynoBanue: XUMUYECKas OCyia 1 000pyI0BaHHE.

JlabopaTopuasi paGora «OOHapyXeHHE OCIKOB C TIOMOIIBIO KAa4eCTBEHHBIX
peaKkuuii.

JlabGoparopHass pabora «lcciaegoBaHne HYKJIEHMHOBBIX KHCIOT, BBIJEICHHBIX W3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tumsl  KJIeTOK:  JdykKapuoThueckas W mpokapuortuueckas.  CTpyKTypHO-
(byHKIIMOHATBbHBIE 00Pa30BaHMS KIETKH.

CrpoeHne mpokapuoTHdecKoi KieTku. KilerouyHas cTeHka OakTepwii M apXeu.
OcoOEeHHOCTH CTPOCHHUS reTepOTPOGHON U aBTOTPO(DHON MPOKAPHOTHUECKUX KIIETOK. MecTo
U POJIb IPOKAPUOT B OMOILIEHO3aX.

Ctpoenne u (YHKIMOHMpPOBAHHE JSyKapuOTHYeckoi kieTku. [lmazmaTudeckas
MeMOpaHa (rmasMainemma). CTpykTypa IutasMatudeckoi memOpaHbl. TpaHCTIOPT BEmIECTB
gyepe3 IUIa3MaTHUECKyl0 MeMOpaHy: mnaccuBHBIA (muddysus, obneru€nnas muddysus),
aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA akTHBHBIM TpaHcmopT). IlomynpoHumaemocTh
MeMOpanbl. PabGota Harpuii-kaaueBOro Hacoca. OHAOLMTO3: IMUHOLUTO3, (arouuTos.
Ox3omuro3. Kiierounas crenka. CrpykTypa M (YHKIUU KIE€TOYHOW CTEHKHM pacTeHH,
rpuboB.

[uromnazma. Lluro3ons. Llutockener. JIBmxeHune nuronnazMbel. OpraHouibl KJIETKH.
OnHomeMOpaHHBIE OpraHoMJbl KJIETKH: sHaomuazMatuueckas cerb (OIIC), ammapat
lonpmxu, nu3ocombl, HMX cTpoeHMe M (QYHKIMH. B3auMocBs3b 0JHOMEMOpaHHBIX
opraHouioB kjaeTku. CTpoeHHe TpaHyIsIpPHOTO peTuKyiyma. Mexanusm Hanpaénenus 0e1Kkos
6 OIIC. Cunte3 pacTtBopuMbIXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuit
(arpanymsipHBIN) dHAOIUIA3MATHUECKU peTukynayM. CekperopHas QYHKIMS ammapaTa
TlNomemxu. Moougurayus denxos ¢ annapame I onvosxcu. Copmupoexka benxkos é annapame
T'onvoorcu. TpaHcniopT BemiecTB B KieTke. Bakyonn pacTuTenbHbIX KIeTOK. KieTouHbll COK.
Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKU: MUTOXOHAPHH, IUIACTHABL [Ipoucxoocoenue
mumoxonoputl u naacmuo. Cumouocenes (K.C. Mepexcxosckuii, JI. Mapeynuc). CtpoeHue u

GYyHKIIMM MUTOXOHJpUM u rmuactuiA. llepBuyHble, BTOPUYHBIE U CJIOXKHBIE IJIACTHJIbBI



(OTOCUHTE3UPYIOLINX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHl BBICIINX
pacTeHui.

HememOpanusie opraHougsl kinetkn CTpoeHne u  (GyHKIMHM HEeMEMOpaHHBIX
OpraHoujoB KieTKu. Pubocomsl. [lpomexcymounvie ¢uramenmsi. MHUKPODUIAMEHTHI.
Axmunogvlemuxkpounramenmel.  MplllIeUHble  KJIETKU.  AKMuUHOBble  KOMNOHEHMbL
HemblueuHolx Kkiemok. MukpoTpyoouku. Kierounsiii 1entp. CTpoeHHEe W JABHKCHHE
KTYTUKOB U pecHHYeK. Mukporpyboukn  muromnasmel.  LleHTpuons.  benku,
accoyuuposanuvie ¢ MUKpoGuiIamenmamu u Muxpompyooukamu. Momopusie benxu.

SAnpo. Obonouka sapa, XpOMaTHUH, KApUOILIa3Ma, SIAPBIIIKHA, UX CTPOCHUE U (PYHKIIHH.
SAnepupiii  OenkoBbIi  MaTpukc. IIpocTpaHCTBEHHOE  pacHoONIOKEHHE XPOMOCOM B
uHTephazHoM siape. Dyxpomamun u eemepoxpomamuH. Beaku XpoMaTHHa — THCTOHBI.
Junamuxa soeproii obonouku 6 mumose. Aoepuwviii mpancnopm.

Knerounsie BriitoueHusi. CpaBHHUTENbHAs XapaKTEPUCTUKA  KIETOK OJYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpauuu

[optpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuel u cxembl: «CTpoeHHE JYKapUOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KIETKW», «CTpOCHHME pacTUTEIBHON KIETKN», «CTpO€HHE MHTOXOHApUN», <«Slapoy,
«CTpoeHue MPOKapuOTHYECKOM KIETKI.

O6opynoBaHMe: CBETOBOM MHUKPOCKOII, MUKpPOIpENapaTbl pacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopnasi padora «/3ydeHne CTpOeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTropnass pabGora «lccienoBanue miazMonm3a W JeMJa3MoiiM3a B
PaCTUTENBHBIX KIIETKaX).

IIpakTnyeckas padora «l3yueHue JBWKEHUS LUTOIUIA3Mbl B PaCTHUTEIBHBIX
KJIETKaxX».

Tema 6. O0MeH BelecTB U NMpeBpaLliecHUe JHEPITUHU B KJIETKe

AccUMMIISIIMS M JAUCCUMMWIISIMS — JIB€ CTOPOHBI Merabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbI. YdacTHe KHCIopoJa B OOMEHHBIX Ipoleccax.
DHepreTudeckoe obecrieueHne KieTku: TmpeBpamienne ATO B 0OMEHHBIX MpoIeccax.

depMeHTaTUBHBIA XapaKTep peakiuil KJIeToyHoro mMeradonuzMa. GepMeHThI, UX CTPOEHUE,



cBoiicTBa U MexaHu3M JelictBus. Kopepmentsl. Oinunst (pepMEHTOB OT HEOPraHMYECKHX
Karajn3aropoB. benku-akTuBaTtopel M O€IKU-MHTMOUTOPBI. 3aBUCHUMOCTh  CKOPOCTH
(epMEeHTaTUBHBIX PEaKIHil OT pa3IMYHbIX (PaKTOPOB.

IlepBUUHBI CUHTE3 OPraHUYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbI U
okcuzennbvlll omocunmesz y obakmepui. Ceemocobupaiowue nuemenmsl U NUSMEHmMbl
peakyuonro2o yenmpa. Ponb xJ10pomaacToB B npouecce GorocuHre3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cs., Cs- u CAM-muner pomocunmesa. IlpogykTHBHOCTH (POTOCUHTE3A.
Bnusiaue pa3nuuHbIX (GakTOpPOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHre3. Pa3HooOpazue OpraHM3MOB-XEMOCHUHTETHUKOB: HUTpUDULUpYOIIUE
OakTepuH, xeae300aKkTepun, cepoOaKTeprun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buabl  Opoxenus. IlpogykTel OpoxeHus U HX
MCIIOJIb30BaHNE YEJIOBEKOM. AHaIPOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTHH U
BO30yauTeNn OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTalnbl 3HEpreTuyeckoro ooMmeHa. IloaroroBurenbHbIN STarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETNICHHE TITFOKO3BI.

buonornueckoe OKHCIEHWE, WIM KIETOYHOE JbIXaHue. Ponb MHUTOXOHApUM B
nporeccax — Ouonoruueckoro  okucieHus. Luknanueckue peakiuu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT®-cunmaszvl. IlpeumyinecTBa a’poOHOrO0 MyTH OOMEHa BEIIECTB IMepe
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHA.

JdemoncTpanuu

IToprpersr: JIx. Ilpuctim, K. A. Tumwumpsszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCUHTE3», «IHEPreTUUECKUil 00MeH», «bruocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOW  MHKpPOCKOI, O0OpylOBaHHME JJsi  I[PUTOTOBJICHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi padora «/3yueHue KaTaqTUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
IpUMEpe aMHJIa3bl WM KaTallasbl)».

JlaGopaTtopHnas pabora «l3yueHue (epMEHTATHMBHOTO pacCIIEIUIEHUs IEePOKCUAA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.



JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacieacrBeHHasi MHpopMalus U peaju3anus eé B KJeTKe

Peaknun wMarpuuyHoro cunrte3a. [IpUHIMI KOMIUJIEMEHTApHOCTH B  PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanm3zaius HacneacTBeHHON nHopmanmu. ['eHeTHYeckuil Ko, ero
corictBa. Tpanckpumniusi — wMarpuunbli cuHTe3 PHK. IlpuHimunel TpaHCKpunuuu:
KOMIUIEMEHTApHOCTh, aHTHUIAPAIICIIBHOCTh, aCUMMETpUYHOCTh. Co3pesanue MampuyHvlx
PHK 6 sykapuomuueckotui kniemxe. Hexooupyiowue PHK.

Tpancnsiius u e€ stanbl. Yuactue Tpancnoptabeix PHK B 6nocunTe3e Oenka. Y cnoBus
o6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Posibs pubocom B OnocuHTese Oenka.

Cogpemennvie npedcmasnenuss 0 cmpoeruu 2enog. OpraHu3anusi reHoMa y MPOKapHoT
U 9yKapHOT. Perymsus akTMBHOCTH TeHOB y npokapuot. ['unoresa onepona (P. XKakoo, XK.
Mano). Monexynapnvie mexanusmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomwvl 2eHos. Perymsainus OOMEHHBIX MPOIECCOB B KieTke. KieToyHbId
rOMeocCTas.

Bupychl — HeksieTouHbIe (POPMBI KU3HU U OOHMTaTHBIC Mapa3uThl. CTPOSHUE MPOCTHIX
U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnenuviti yuxi JJHK-codepacawux
supycos, PHK-codepocawux eupycos, obaxmepuogpacos. QObpamuas mpancKpunyus,
pesepmasa, uHmezpasd.

BupycHble 3a0ojeBaHus 4YellOBeKa, JKMBOTHBIX, pacrenmid. CIINI, COVID-19,
COIMAJIBbHBIC U MEJUITUHCKHE MPOOJIEMBI.

Buounpopmamura: umwmeepayuss u ananuz  6onvuiux maccusos  («bigdata»)
CMpPYKmMypHuIX Ouonocudeckux Oaunvix. Hanomexnonocuu 6 oOuonoeuu u meouyume.
IIpoepammupyemvie pynxkyuu 6eaxos. Cnocobvl 00cmasku 1ekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBckui.

Tabmumer u  cxembl: «buocunTe3 Oenka», «[eHeTHueckuii Kom», «Bupycs,
«baxTepuodaru».

IMpakTnyeckas padora «Co3nanre MOJIEIIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Krnerounsnii mukn, ero mepuoasl u perynsius. MHtepdaza u muto3. OcoOEHHOCTH

IIponeccos, MPOTCKAOIIUX B I/IHTep(l)a?:e. IToaroroBka KIICTKHU K JCIJIICHUIO.



[IpecunTeTnyeckuii  (MMOCTMUTOTHYECKUI), CHHTETHYCCKUA M  MOCTCUHTETUYECKHM
(IpEeMHUTOTUYECKHH ) TIEpUOIbl UHTEP(A3HI.

Marpuunsiii  cunre3 JHK — pemumkanusa. Ilpunnuner  permmmkanuu  JITHK:
KOMILUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUMAPAUICTIBHOCTh. MexaHu3M
pemwukauun  JJHK. Xpomocombl. CtpoeHue xpomocoM. Temomepbl H  TelloMepasa.
XPOMOCOMHBIN HA0Op KJIETKH — KapUOTHUII. JIUTUIONTHBIN ¥ TaruIOUIHBIA HAOOPBI XPOMOCOM.
I'omonornyneie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Jenenne kiaeTku — MuTo3. CTaiuud MHUTO3a M MPOUCXOJIAIINE B HUX MpolLecchl. THIbl
muTo3a. Kapuokunes u nutoknnes. buonornueckoe 3HaueHre MUTO3a.

Perynsmus mMutoTHyeckoro Iukia kietkd. [Iporpammupyemasi kiaetodHas rubeib —
arornTo3.

Knerounoe simpo, XpoMocombl, (YHKIMOHaNbHAash TE€HOMHUKA.  Mexanuzmuol
nponughepayuu, oughgepenyuposku, cmapenus u euderu kiemox. «Llugposas knemray —
ououngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KIEMKUL.

JdemMoHcTpauuu

Tabmuubl U cxeMbl: «KHU3HEHHBIM UK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoIipenapaTsl: «MHUTO3 B KJIETKaX KOpeIiKa
JTyKay.

JlaGopaTopnas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopnas padora «HabmoieHue MuTO3a B KJIETKaX KOHUMKA KOpeEIIKa JTyka (Ha
TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe pasznooOpaszue opraHu3moB. OJIHOKJIETOYHBIE, KOJIOHHUAJHHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcCoOeHHOCTH CTpPOEHUSI W IKUZHENCATEILHOCTH OJHOKJIETOUHBIX OpPTaHH3MOB.
bakrepuu, apxeu, OqHOKIETOYHBIC TPHUOBI, OJTHOKJIETOYHBIC BOJAOPOCIH, JAPYTrUe MPOTUCTHI.
KononunanpHbIe OpraHu3MBI.

B3auMocBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpPraHbl M CHCTEMBbI

opranoB. OpranusM Kak equHoe 1enoe. ['omeocras.



Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOJAINAsA, OCHOBHAsA, MexaHuuyeckas. OCOOEHHOCTH CTPOEHUS, PYHKIMMA U PACIOI0KEHHUS
TKaHEH B OpraHax pacTECHUMU.

TkaHu KUBOTHBIX M YEJIOBEKA. THIBI JKUBOTHBIX TKaHEW: JNUTEIUAJIbHAS,
COEMHUTEIIbHAs, MbIllIeyHasi, HepBHas. OCOOEHHOCTU CTPOEHHUSI, GYHKIMI U PACIOI0KEHHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble W TeHEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBbI
OpPraHoOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMKA OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttenma opranu3smoB. Kapkac pacrenunit. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyxHblii W BHyTpeHHUU ckeneT. CTpoeHHUE U THUIBI
COEMHEHHUS KOCTEM.

JIBW>kKeHHE OpraHu3MoB. JIBMKCHHE OJHOKJIETOYHBIX OpPraHU3MOB: aME&OOWTHOE,
KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONU3Mbl U HACTHHU.
JIBU>keHHe MHOTOKJIETOUHBIX JKMBOTHBIX W UEJIOBEKa: MbIIIeYHass cuctema. Peduiekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlormomieHue BOIBI, YIVIEKHCIOrO ra3a M MUHEPaJIbHBIX
BEIIECTB pacTeHUusIMU. [IuTaHue >KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE
nuieBapeHue. llutanue MO3BOHOUHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTENIBHOIO TPaKTa.
[TumeBapuTenbHbie xkene3nl. [IuneBapurenbHas cucTtemMa 4eJIoBeKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHuid. [Ipixanue kuBOTHBIX. nuddy3us razos
yepe3 MOBEPXHOCTh KIeTku. KokHoe apixanue. [IpixaTenbHas moBepxHOCTh. JKabGepHoe u
NEroyHoe JApixaHue. JIpIXaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OJBOJIOLIMOHHOE
YCJI0)KHEHUE CTPOCHUS JIETKMX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas CUCTEMA YEIOBEKA.
MexaHu3M BEHTWJISALMM JIETKUX Yy MNOTHI W MICKONMUTAKOIUX. Peryndimus IbIXaHusl.
JlpIxareabHbIe 00BEMBI.

TpaHCHIOpPT BELIECTB y OpPraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI pACTEHUM. TpaHCIOPT
BEIIECTB y >KUBOTHBIX. KpoBeHOcHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX XWBOTHBIX W 4esoBeka. Cepane, KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru
KpOBOOOpAIICHHs. DBOJIIONHOHHBIE  YCIOXKHEHHSI CTPOCHUS KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perynsmus.

Beinenenne y opranusmoB. Belnenenue y pacteHuid. BeiieneHne y JKMBOTHBIX.

CoxkpatutenpHble Bakyonu. Oprasbl BblaeneHus. PuiabTpanus, cekpenuss U oOpaTHOe



BCAaChIBaHHE KaK MEXaHHU3Mbl pPAa0OTHI OpraHoB BblIeNeHUS. CBS3b MOJOCTH Tela C
KPOBEHOCHON M BBIICIUTEIBHOM cUCTEMaMU. BplneneHue y NMO3BOHOYHBIX KUBOTHBIX H
yenoBeka. llouku. Crtpoenue u ¢yHkunonupoanue Hedpona. OOpazoBaHHE MOYH Y
YEJI0BEKa.

3amuTa y OpraHu3MoB. 3allliTa Y OJAHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
LMUCThl TPOCTEHIIMX. 3aluTa y MHOIOKIEeTOuHblX pacteHud. Kyrtukyna. Cpencrsa
MACCUBHOU M XUMHUYECKOH 3amuThl. DUTOHIIUIEL.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX MNPOU3BOJHBIC. 3aliuTa
opranu3ma ot Oone3Heil. MmMmyHHas cucrema uenoBeka. KieTouHblii W TyMOpasIbHBIN
UMMYHHUTET. Bpoxa€HHbII ©u NpHOOpeTEéHHBIM crneruduveckuii uMMyHHTET. Teopus
KJIOHaJIbHO-ceNekTuBHOTO uMMyHHTeTa (II. Dpnux, @®. M. bepuer, C. Tonerasa).
Bocnanurtenbubie OTBETHI OpraHu3MoB. Poiib BpPOXKIEHHOTO HMMYHHTETa B Pa3BUTHHU
CUCTEMHBIX 3200JIeBaHUIA.

PazgpaxxumocTs U perynsiiuds y OpraHu3MoB. Pa3ipakuMocTb y OJHOKJIETOUYHBIX
opranu3moB. Takcucel. Pa3apaknuMocTe U peryisinus y pacTeHuid. POCToBbIE BelecTBa U X
3HAYEHUE.

HepBHas cuctema u pedriekTopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJZI€JIbl. DBOJIIOIIMOHHOE YCI0)KHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTIENBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XMBOTHBIX. Pediiekc u pednexkropnas ayra. besycinoBHbie u
YCIIOBHBIE PEQIIEKCHI.

['ymopanbHas perynisiius U SHIOKPUHHAs CUCTEMa KMBOTHBIX M uenoBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI MU UX TOPMOHBI. /[lelicTBMEe TOPMOHOB. B3aMMOCBSI3p HEPBHOU M
SHIOKPUHHOM cucteM. [ unmoranamo-runoduzapHas cuctema.

JdemMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuiel u cxembl: «OTHOKIETOUHBIE BOJOPOCINY, «MHOTOKIETOUHBIE BOJOPOCIHY,
«bakrepun», «lIpocreiimme», «Opranbl I[BETKOBBIX pacTeHUil», «CUCTeMbl OpPraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEEe CTpOeHHE HACEKOMBIX», «TKaHW pacTeHU»,
«KopueBsie cuctembl», «Ctpoenue crebms», «CTpoeHHe TUCTOBOM IIACTHHKWY, «TKaHH
XKUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cuctemay, «KpoBeHOCHasi cucteMay,
«/IpixaTtenpHas cucrema», «HepBHas cucrema», «Koxa», «MplllleyHass cUCTEMay,

((BI)IJIeJ'II/ITeJ'II)Haﬂ CHUCTEMA», ((QHI[OKpI/IHHaSI CHCTEMA», ((CTpOeHI/Ie MBIIINBID),



«MUMmmynuteT», «KumedHonosoctHbie», «CxeMa TMUTaHUsA pacTeHuil», «KpoBeHOCHbIE
CUCTEMbl IO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapbe», «CTpoeHHE IUIAHApUNY,
«BuyTpeHnHnee cTtpoeHue noxjeBoro uepsi», «HepBHas cucrema pwid», «HepBHas cucrema
narymku», «HepBHas cucrema npecMmbikaromumxcesa», «HepBHas cucrema nrtuny, «HepBHast
cucTeMa MieKonuTarImuxy, «HepBHas cucrema yenoBekay, «Pediaexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpPOIpernapaTbl  OAHOKIETOYHBIX
OpraHu3MOB, MHUKpOIIpEnaparbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIMA HACEKOMBIX,
UTJIOKOKHUX, JKHBBIC SK3EMIUIAPhl KOMHATHBIX PACTCHHIA, repOapuy pacTeHH pa3HBIX
OTJIEJIOB, BJIAXKHBIE Ipernaparbl JKUBOTHBIX, CKEJETbl IO3BOHOYHBIX, KOJUJICKLIMHU
0€CIO3BOHOYHBIX JKMBOTHBIX, CKENET 4YeloBeKa, O0OpyIOBaHUE [UIsl JEMOHCTPAIUH
MMOYBEHHOTO W BO3AYIIHOTO TUTAaHUS PACTCHUM, PACHICTUICHHS Kpaxmana U OCJIKOB TOJ
neicTBrueM (EpPMEHTOB, OOOPYIOBAaHHWE IS JIEMOHCTPAI[MH OMBITOB IO HW3MEPCHHIO
KU3HEHHOM EMKOCTHU JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX JIBH)KEHHH, MOJEIN TOJOBHOTO
MO3ra pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKkaHell pacTeHUI.

JlabopaTopHas padora «/3yueHne TkaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. PazMHOKeHMe 1 PAa3BUTHE OPTaHU3MOB

®opMBI pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) U TOJIOBOE.
Bupl 6ecrionioro pa3MHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (parMeHTaIHs, KIOHUPOBAaHHUE.

[TonoBoe pa3muHoxkenue. IlomoBble kneTku, win ramersl. Meio3. Ctaguu Meinosa.
[ToBenenue xpomocom B Meroze. Kpoccunrosep. bruomornueckuii cMpIcit Melio3a U MOJI0BOTO
npouecca. Meio3 u €ero MecTo B dKU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazBuTue. [ameroreHe3 y OJKMBOTHBIX. [lonoBBIE Kele3Bbl.
OOpazoBanue 1 pa3BUTHUE MOJNOBLIX KIeTok. Criepmarorenes u oorenes. CTpoeHHe MOIOBBIX
KJIETOK.

Ormio1oTBOpEeHHE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OIIII0IOTBOPECHHUS:
Hapy’KHoO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHM3MOB (OHTOTEHE3). OMOpHUONOTHs — Hayka o
pa3BUTUU OPTaHU3MOB. Mopghozernez — 00Ha u3 enasHvlx npoodiem smopuonozuu. Konyenyus
mopghoeenos u mooenu mopgoeeneza. Ctaauum 3MOpUOTEHE3a >KMBOTHBIX (HA TpUMeEpe

JISATYIIKH ). Hpobnenue. Tunbl TpOOICHUSI. Jlemepmunuposannoe u



HeoepMUuHuposanrHoeopooaenue. bnacmyna, munst oOnacmyn. OCOOEHHOCTH JIpOOICHUS
MJICKOMUTAIOMINX. 3apOJbIIIEBbIE JIMCTKU (racTpyiisuus). 3aKkiagka OpraHoB W TKaHeW u3
3apOJBIILEBbIX JIMCTKOB. B3auMHOE BiIusSHHE 4YacTed pPa3BUBAIOLIEIOCS  3apoJbliia
(omOpuoHanbHAs MHAYKLMS). 3aKjiajka IUIaHa CTPOEHUs >KUBOTHOTO KakK pe3yJbTar
HepapXUueCcKUX B3aUMOJICHCTBUI reHoB. BrnusHue Ha SMOpHOHATIBHOE Pa3BUTHE Pa3IHMUHBIX
(hakTOpOB OKPYKAIOIIEH CPEIbI.

Poct u pasBurue xuBOTHBIX. [locTamOpuoHanbHbli nepuon. Ilpsmoe u HempsiMoe
paszButue. Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX KHUBOTHBIX.
buonornueckoe 3HaU€HHUE MPSMOI0 U HEMPSMOT'O Pa3BUTHS, UX PACHPOCTPAHEHUE B IPUPO/IE.
Tunel pocra XKUBOTHBIX. (DAaKTOpPBI peryisiiuu pocTa >KUBOTHBIX U 4YenoBeka. Craauu
MOCTAMOPHOHAILHOTO Pa3BUTHA Y JKUBOTHBIX U 4eloBeKa. [lepnonel oHTOTEHEe3a YeoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['ameToduT n cnopopur. Meio3 B KU3HEHHOM
uukie pactenuit. OOpa3zoBaHue cIop B mpoiecce Meiosa. ['ametoreHe3 y pacTeHHil.
OmnogoTBOpEHHE M Pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOHHOE OIJIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHU.

MexaHu3MBbI PETYISIIUN OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupt w  cxembl: «BereratuBHoe  pasmMHOXeHHE», «TuIbl  OECroyoro
Pa3MHOKEHUSD, «Pa3zMHOXEHUE  XJIAMUJOMOHAJIbI», «Pa3MHOXEHUE  3BIJICHBI»,
«Pa3MHOXeHue ruaps», «Meio3y, «XpoMocoMbly, «['ameTorenesy, «CTpoeHue sIeKIeTK
u crnepmaTto3onga», «OCHOBHBIE CTaJuu OHTOreHe3a», «lIpsMoe M HempsMoe pa3BUTHEY,
«Pa3Butne Malickoro xyka», «PasBurue capanum», «PaszButHe narymkn», «/IBoiHOe
OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHMi», «CTpOeHUE CEMSH OJHOJOJBHBIX U JABYAOJIbHBIX
pacteHui», <OKW3HEHHBIH UHMKJI MOPCKOW KamycTbl», <OKM3HEHHBIM WHKI MXay,
«OKM3HEHHBIN LIUKJ TAOPOTHUKAY, «KM3HEHHBIN LIUKIT COCHBI».

O6opynoBaHMe:  CBETOBOM  MHUKPOCKOI,  MHKpONpenapaTrbl  SHIEKIETOK U
CIIEpMATO30U 0B, MOJAEINb «LIUKII pa3BUTHS JISTYLIKW.

JlabopaTtopHasi pabora «/3yueHue CTpOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX

MHUKpOTpernaparax.



IIpakTHyeckasi padora «BpIsiBIeHHE NPU3HAKOB CXOCTBA 3apObIIIEH TO3BOHOUYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIECTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcropus ctaHOBICHUS M pa3BUTHS TCHETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne
®pwuza, T. Moprana. Poib oTeuecTBeHHBIX y4€HBIX B pa3BuTUM reHetuku. Padorer H. K.
Konwuosa, H. 1. Basunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 10. A. ®ununuenko, H.
B. Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHE TIIOHATUS W CUMBOJBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE T€HbI, AJbTEPHATHUBHBIC IPU3HAKU, JOMUHAHTHBIA M PEUECCUBHBIA NPHU3HAK,
TOMO3HI0Ta, TE€TEPO3UTOTA, YUCTas JTMHUS, THOPUIBI, TeHOTUT, (eHOTHIT. OCHOBHBIE METOIBI
TEHETUKH: THOPUI0JIOTUYECKHH, IUTOJOTNYECKUI, MOJIEKYISIPHO-TE€HETUYECKUI.

JdeMoncTpamun

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosbios, H. 1. BaBuios, A.
H. Benozepckuii, I'. /1. Kapneuenko, 10. A. ®wmmmuenko, H. B. Tumodees-Pecorckuii.

TaOnuis! u cxeMbl: «MeTobl TEHETUKNY, «CXEMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FTeHETUYECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuiuBanue. Ilepsbiii 3akoH MeHaens — 3aKoH €IUHO0Opasus
ruOpu0B nepBoro nokonenus. IlpaBuno nomuHupoBanus. Bropoii 3akoH Menzens — 3akoH
pacuienyieHuss Npu3HakoB. lluTonormyeckue OCHOBBI MOHOTMOPHUIHOIO CKpEIIUBAHMS.
I'unore3a 4MCTOTHI raMeT.

AHanmusupyromee — ckpemuBaHue.  IIpoMekyTOUHBI — XapakTep  HacJIEIOBaHUS.
Pacmienyienue npr3HaKkoB NMPU HETIOJIHOM JOMUHUPOBAHHUU.

JurnbpunHoe ckpeuBanue. Tpetuid 3akoH MeHzaenss — 3aKOH HE3aBHCUMOIO
HaclleIoBaHus MpU3HaKoB. LluTonornyeckre oCHOBBI TUTMOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBaHue TmpuszHakoB. PaGorer T. Moprana. CreruieHHOE
HacJIeJOBaHHE TEHOB, HapyLIEHHE CIEIUIEHUS MEXIy TeHaMUu. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIN MEXaHU3M ONPEIENIEHUs 10ja. AYTOCOMBI U MOJIOBbIE
XpPOMOCOMBI. ['OMOraMeTHBII U TeTeporaMeTHbI MoJ. ['eHeTndeckass CTPyKTypa IHOJIOBBIX

XPOMOCOM. HaCJ'IeJIOBaHI/Ie MIPHU3HAKOB, CHCIVICHHBIX C ITOJIOM.



I'enotun kak nenoctHas cucreMa. [lnefioTponus — MHOXKECTBEHHOE JACHCTBUE I'€Ha.
MHoxecTBEeHHbI ajuienu3M. B3zauMmopelcTBue HealieabHbIX NeHOB. KoMIIEeMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeT4eCKUT KOHTPOJIb DPAa3BUTHUs PACTEHUM, XUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MONIOrMYeCKUX TMPOLIECCOB, MOBEIEHUS M KOTHUTUBHBIX (YyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3IUH — MAPa3UT» U «XO35IMH —
MUKpOOHOM». ['eHeTHYecKue AacmeKThl KOHTPOJSI ¥ HM3MEHEHHs]  HACIEJICTBEHHOUN
nH(OPMALIUY B TOKOJICHHUSIX KJIETOK M OPTaHU3MOB.

JdeMmoHcTpamun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuuper u cxembl: «llepBblii U BTOpoil 3akoHbl Mennens», «Tperuil 3akoH
Mennens», «AHanu3upyrolee ckpemurBanuey, «Hemnonnoe nomuaupoBanuey, «CrienieHHoe
HacJIeJOBaHHe MPU3HAKOB Yy Apo3oduibl», «['eHetnka mnona», «Kapuotum uenoBekay,
«Kapuotun  gpozodpunb»y, «Kapuotunm  nTunb»y, «MHOXKECTBEHHBIH  aJUICTU3M,
«B3aumMoielicTBE TEHOBY.

OGopynoBanme: MOJENIb JJIs JCMOHCTPAIlMH 3aKOHOB €IWHOOOpa3us THOPHIOB
MIEPBOTO TOKOJEHUS W PACLICIJICHUs MPU3HAKOB, MOJENb Uil JIEMOHCTpaluu 3aKOHa
HE3aBUCHUMOI'O HACIEJOBaHUs MPU3HAKOB, MOJAENIb JJs JEMOHCTPALMH CIEMJIEHHOTO
HacJeI0BaHUs TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «pozoduiay.

IIpakTuyeckasi padora «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
IpO30(UITBD».

IIpakTnyeckass padora «/3ydyeHue pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHHS Y
JIPO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotumna u cpensl mnpu GopmupoBanuu (eHotuna. M3MeHIHBOCTH
npu3HakoB. KauecTBeHHblE U  KOJMYECTBEHHbIE MpPU3HAKU. BUIBI H3MEHYMBOCTH:
HEHACJIEACTBEHHAS U HACJICICTBECHHASI.

MoaundukarmonHas ”3MEHUYUBOCTh. Posth cpesbl B hopMHUpOBaHUM MOIU(DUKAITMOHHON
n3MeHunBocTH. Hopma peakiinu mpusHaka. BapuanroHHslil psij 1 BapuannoHHas Kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHON U3MEHUYUBOCTH.

'enoTunnueckas n3MeHYMBOCTh. (CBOMCTBA T€HOTHIUYECKOW W3MEHUYHMBOCTH. Buabl

Te€HOTUITNYECKON N3MEHUYNBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAas.



KomOunatuBHasT W3MEHYMBOCTh. MeWo03 ¥ TOJOBOM  mpolecc —  OCHOBaA
KOMOMHATHBHOH HW3MEHYHMBOCTH. Polb KOMOMHATHBHOM HW3MEHYMBOCTH B CO3JaHHH
TeHETUYECKOTO pa3Hoo0pa3us B Ipe/ienax OTHOTO BHUIA.

MyTrauroHHasi W3MEHUYMBOCTh. BHJIBI MyTalMil: T€HHbBIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrnoHTaHHbICE U MHAYUMPOBAHHBIE MyTalUH. SIepHbIC U LUTOIIA3MATUYECKUE MYTallWH.
ComaTtuyeckue U moJioBble MyTaluu. [IpyurHbl BOSHUKHOBEHUST MyTaluil. MyTareHsl U ux
BJIMSIHHE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHo u3MeHuuBoctd (H.M. BaBunos). BuesaepHas u3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemura u dNUSEHOMUKA, POIb INUCEHEMUUECKUX (PaKmopos 6 HAC1e008aHUU U
UBMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemMoHcTpauuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuupl 1 cxembl: «Buabpl W3MEHUMBOCTHY», «MoaudukalnoHHas W3MEHUYHUBOCTHY,
«KomOuHaTUBHAasE M3MEHUMBOCTHY, «Meito3», «OmiogorBopenuey», «l eHeTnyeckue
3a00JIeBaHUs YEIIOBEKaY», «BUIBI MyTaIHii».

O6opynoBaHue: KHUBbIe U TepOapHBbIE IK3EMIUISIPHl KOMHATHBIX PACTEHH, PUCYHKHU
(poTorpadum) KUBOTHBIX C PA3TUUYHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTtopnasi padora «MccrmenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHOMN
W3MEHYHUBOCTH. [locTpoeHrEe BaprallmOHHOTO psA/ia U BApUAMOHHOW KPUBOW».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MHUKPOIIpENapaTax).

Tema 14. I'eHeTnKA YesiOBEKA

Kapuotun yenosexka. MexayHapoaHas mporpamma HCCIIEIOBaHUS F€HOMa YEJIOBEKa.
Metoant HA3YYEHUS F€HETUKH 4eJI0BeKa: TCHCAIOTHYCCKU, OIM3HEIOBEIH,
IIUTOICHETUYCCKUM, MONYJSALUOHHO-CTaTUCTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKU .
CoBpeMeHHOe oIpe/ielieHHe TeHOTUIIA: TOJIHOTEHOMHOECEKBEHUPOBAaHUE, TEHOTUITMPOBAHKE,
B TOM umcie ¢ momotisio [11[P-ananu3a. HacineacTBennbie 3a00aeBanus yeaoBeka. I eHHbIC U
XPOMOCOMHBIE 0O0JIE3HH 4YelloBeKa. boyie3HW ¢ HacIeJICTBEHHOW MpeapacroyiOKeHHOCTHIO.
3HaueHHEe MEAMIIMHCKON TEeHETUKW B MPEJOTBPALIEHUH U JICYEHUHM TE€HETHYECKHUX
3a00eBaHUN 4YeNmoBeKa. MeIUKO-TeHeTHYeCKOoe KOHCYIbTHpoBaHUE. CTBOJOBBIE KIIETKH.
[lonsiTHEe «TEeHETHYEeCKOro Trpy3a». OTHYECKHE AaCHeKThl MCCIIEeIOBaHUM B 00JacTH

PEAAKTUPOBAHUA T€HOMA U CTBOJIOBBIX KJICTOK.



I'enernueckue (HhakTOpHI MOBBILIEHHOW YYBCTBUTEILHOCTH Y€IOBEKa K (PU3NUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXarolend cpenpl. ['eHeTndeckas NpeapacnoyioKEeHHOCTb
YEJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuis! u cxembl: «Kapuotun yenoBekay, «MeToIbl U3y4eHHUsI TEHETUKU YEJIOBEKay,
«["enetnueckue 3a00J€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Centekuusi OpraHusMoB

JlomecTrkanuus U ceiaekuus. 3apoKIeHHE CeNeKUUU U aoMectukanuu. Yuenue H. 1.
BapunoBa o lleHTpax NpOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. Pomb
CEJIEKIIMM B CO3JaHUM COPTOB PACTEHHM M mopoJ kXUBOTHBIX. CopT, mopoja, MTaMM. 3aKOH
TOMOJIOTHYECKHUX PsIOB B HaciencTBeHHOW m3meHunBocTH H. M. BaBuioBa, ero 3naueHue
JUISL CENIEKIIMOHHOM pabOTHI.

Metoasl  cenekuMOHHOW — paborel.  MckyccTBeHHbBIE  OTOOp:  MaccoBbli U
WHIWBUYAIbHBIA. JTambl KOMOMHALIMOHHOW celeKuuu. VcrpiTaHue Mpou3BOAMTENEH IO
notoMcTBy. OTOOp MO T'EHOTHITy C TOMOIIBIO OICHKH (PEHOTHIIA MOTOMCTBA U OTOOp MO
reHoTuIy ¢ nomousto ananusa JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paloThl. PaguanuoHHBIA U
XUMHUYECKUH MyTareHe3 Kak HCTOYHMK MYyTaluil y KyJIbTYpHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOIO peJakTUpPOBaHUS U MeToJoB pekoMOuHaHTHBIX JHK mis
MIOJIyYEHUSI UCXOJHOI0 MaTepuaia JUisl CEIEKLNN.

[Tonyyenne mnonumiaonaoB. BryTpuBupoBas rubpuansanus. bauzkopoacTBeHHOE
CKpeniuBanue, uiv nHOpuauHT. HepoacTBeHHOE CKpeluBanue, Wi ayropuaur. ['ereposuc
u ero npuuMHbl. Mcmonb3oBaHue rerepos3uca B cenekuuu. OtnanéHHas ruOpuau3aus.
[Ipeononenune Oecroaust MEXBHUIOBBIX THOPUIOB. JlOCTHXKEHMS CeNEeKUUH pacTeHuil u
KUBOTHBIX. «3€1EHAs peGoOYUL.

CoxpaHeHHne U U3yuyeHUE TeHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX
ponuyeil Juis CO3JaHHS HOBBIX COPTOB U THUOPHUIIOB CEIBCKOXO3SIMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpaeiexue 2eHemudecKuMu pecypcami CelbCKOX03AUCMBEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YENAX VIYYUIEHUS CYWeCMBYIOWUX U CO30aHUs HOBLIX NOPOO,
JUHULL U KPOCCOB, 6 MOM 4Yucle ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX

uccre0o8anuil, nepeoosvix uoetl U NepcneKmusHbIX MexHoI02Ul.



JdemoHcTpauuu

[Toptpetsr: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupel u  cxembl: «LleHTpbl NPOUCXOXKAEHHS M MHOro0o0pasus KyJIbTYPHBIX
pacTeHuiD», «3aKOH FOMOJIOTMYECKHUX PAIOB B HACIECACTBEHHOM M3MEHYMBOCTH», «MeTombl
cenekuumny, «Otnanénnas rudpuanzanusy, «MyrareHes».

JlabopaTropnasi pabGora «/3yueHue COpPTOB KyJIbTYpHBIX PpacTEeHUHl M MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJ0B CEJIEKIIUN PACTEHUI».

IpakTnyeckas padora «lIpuBuBKa pacTeHUII».

IKceKypenst «OCHOBHBIE METO/IbI U IOCTHXKEHUS CEJIEKIMU PACTEHUN U )KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTUsSI U CHHTeTHYeCKast OMOI0THs

OOBEKTHI, HCIONB3yeMble B OMOTEXHOJIOTUH, — KIETOYHBIE W TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBI, WX XapaKTepHCTUKAa. TpaauiuoHHas OWOTEXHOJIOTHA: XJieOOomeueHue,
MOJly4YeHUE KHUCIOMOJOYHBIX MPOAYKTOB, BHUHOJeNUE. MUKPOOHOIOTHYECKHIA CHHTE3.
OOBeKThl MHUKpPOOHONOTHYECKUX TexHoJorui. IlpousBojncTBO Oenka, aMMHOKHUCIOT U
BUTaMHUHOB.

CozaHue TEXHOJOTMH M HHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUs |
KOHCTPYMPOBAaHUSI TE€HOMOB C LEJIbI0 IIOJIy4EHHS OPraHU3MOB U HX KOMIIOHEHTOB,
COJIep KALINX HE BCTPEUAroIIUecs B IPUPoJie OMOCHHTETUYECKHUE TTYTH.

Kinerounas nnxenepus. MeToasl KyJlbTyphl KJIIETOK U TKAHEW PAaCTEHUM M KUBOTHBIX.
Kpuobanku. Comarnyeckass ruOpuan3anust 1 coMmaTudeckuii amOpuorenes. Mcnonp3oBanue
raluiOuJI0B B CEIEKIUU pacTeHul. [lonyuenue monoxknioHanvHulx anmumen. Hcnonvzosanue
MOHOKNIOHANbHLIX U NOJUKIOHANbHGLIX — awmumen 6  MeouyuHe.  VICKyccTBEHHOE
orIooTBOpeHue. PeKOHCTpyKuMs SHWIEKIETOK M KJIOHUPOBAaHUE >KMBOTHBIX. Mertoa
TpaHCIUIAaHTAllMK  Siflep KIETOK. Texwonocuu  0300poénenus,  KyIbmMUUpo8aHus u
MUKPOKIOHATLHO20 PA3MHONCEHUS CENbCKOXO3AUCBEHHBIX KYIbMYP.

XpoMocoMHass M TIeHHas  MHKeHepus. VICKycCTBEHHBIM CUHTE3 TIeHa U

koHcTpyupoBanue pexkomOuHauTHeIX JHK. Cozoanue mpanceennvix  opeanusmos.



JlocTKEHMsT M NEPCHEKTUBBl XPOMOCOMHOM M TE€HHOM HMH)KEHEPHHM. OKOJIOTMYECKHE U
TUYECKHUE MTPOOJIEMbl T€HHON MHIKEHEPUH.

Menumunckue Ouorexnonoruu. Iloctrenomuas unudpoBas Meauuuua. [IP-
IrarHocThKa. MeTaOoJOMHBIA aHall3, TEHOLUEHTPUUECKUI aHaIn3 MPOTEOMa YeIOBeKa s
OLICHKM COCTOSIHUS €ro 370pOBbs. VCnonap30BaHuE CTBOJIOBBIX KJIETOK. TaprerHas Tepanus
paka. 3D-OmounxeHepus Uil pa3paOOTKM (QyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHUX
TEXHOJIOTHM, CO3JaHMsI KOMIUIEKCHBIX TKAaHEH COYETAHMEM TEXHOJOTHH TPEXMEPHOIO
OuonpuHTHHTA U cKapOIAUHTA IS PELICHNUS 33124 IEPCOHATU3UPOBAHHON METUIIMHBI.

Co3naHue BEKTOPHBIX BaKIUH C 1IeJbI0 oOecreueHns KOMOMHUPOBAHHOM 3aIlUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHME MOJIEKYJISPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHHUS
PHK-conepxammx BUPYCOB, BBI3BIBAIOMIMX OCOOO OMACHBIC 3a00JE€BaHUS 4YEJIOBEKAa U
KUBOTHBIX.

JdeMoncTpamun

Tabmuupl u  cxemsl: «lcronb30BaHME MHUKPOOPIaHU3MOB B IPOMBIIIICHHOM
pou3BoJIcTBeY, «KileTouHas nHxkeHepus», « eHHas HHKEHEPUs».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKCKypenst «bHOTEXHONIOTHS — BayKHEMIIAasi IPOU3BOJUTENBHAS CHIIA COBPEMEHHOCTH

(Ha OMOTEXHOJIIOTHYECKOE TTPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxaenne u pa3sBUTHE IBOJIONMOHHBIX NPEACTaBJICHUH B 0M010THH

OpomonmonHass Teopuss Y. JlapBunHa. [Ipennocwinky BO3HUKHOBEHHUS JapBHUHHU3MA.
JKusHp n HayuHas nesrenpHOCTh Y. JlapBuHa.

JBmwxymue cunbsl 3Boionuu BugoB mo Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXEHHsT OpPraHU3MOB, HACJIEJICTBEHHAs HM3MEHYMBOCTb, OOpb0a 3a CyIEeCTBOBAaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerndeckoil Tteopun sBomtonuu (CTD). HelttpansHas Teopus
sBosolu. COBpEMEHHas! HBOJIIOLMOHHAS OMOJIOrUs. 3HAY€HHE JBOJIIOLMOHHOW TEOpUHU B
(opMHUPOBAHNUHN €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemMoHcTpanuu



[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. KroBbe, Y.
Hapsun, C. C. YerBepuxos, . U. llImansraysen, J[x. Xonnein, /. K. benses.

Tabmuis! u cxemsl: «Cucrema xuBoit npupoas! (o K. Jlunuero)», «JlectHuna xKuBbix
cymectB (rmo Jlamapky)», «MexaHuzM (GOPMHPOBAHUS TNPHUCIIOCOONICHUH y pacTeHH U
)UBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyra myremectBus Y. Jlapsunay, «Haxoaku
Y. JlapBuna», «dopmbl 60psOBI 3a cymecTBoBaHueY, «Ilopoasl romyoeiy», «MHoroodbpasue
KyJIbTYpHBIX (OopM KarmycTel», «Iloponabl moMamHuX >KUBOTHBIX», «Cxema o0pa3oBaHuUs
HOBBIX BuAoB (1o Y. [lapBuHy)», «CXxeéMa COOTHOLIEHUS MABMXKYILHUX CHJI HBOJIIOLIUNY,
«OCHOBHBIE MIOJIOKEHUS CUHTETUYECKOIN TEOPUH IBOJIIOLIUM.

Tema 2. MUKpPO3BOJIIOLUS U €€ pe3yJIbTaThl

[Tomynsmus kak aeMeHTapHasl equHuIa 3Boatoluu. COBpEMEHHBIE METOJIbl OLEHKU
TeHETHYECKOTO Pa3HO00pasus U CTPYKTYpPHI MOMyIsAui. M3mMeHenne reHoGoHIa MOnyIsiiui
KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE sIBIEHUE. 3aKOH I'eHeTHYecKkoro pasHoBecus Jx. Xapau,
B. Baitn6epra.

OneMeHTapHbIe (AKTOPHI (IBMIKYIIUE CHIIBI) ABOJIONUH. MyYTallMOHHBIN IpoIecc.
KomOunatuBHas m3MeHUMBOCTh. [Ipeiid reHoB — cirydaliHble HEHANpaBJICHHbIC W3MEHEHHUS
qacToT amjeneil B monyasauusx. DQQexT ocHoBaTens. Iphgexkm 6ymubliouH020 20PAbIUIKA.
CHuoicenue eenemuuecko2o pasHoobpasus: npuuunvl u credcmeus. llpoaenenue s¢gpgexma
opetigha 2enos 6 Oonbwux u manvlx nonyrayusx. Murpamuu. M3omsmus moOmymsSiun:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHoJIornueckast (pernpoayKTUBHAs).

EcrecTBenHbIil 0T00p — Hampasisomuil gaxkrop s3Bomonuu. GopMel ecTeCTBEHHOTO
oTOOpa: ABMKYILIMM, CTaOMIIN3UPYIOIIMH, pa3pbiBatoluid (1u3pynTuBHbIi). [lonoBoii oT6op.
Bo3HMKHOBEHUE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHM3MOB KakK pe3ysbTaT MUKpPO3BOJIOLMHU. BO3HHMKHOBEHUE
npucrocobieHuit 'y  opraHusmMoB. Apomopdo3pl U uauoasanTtanud.  [Ipumepsl
MPUCTIOCOOTICHUH Y OpraHU3MOB: MOpQOIOruyeckue, (U3NOIOrHUecKre, OMOXUMHUYECKUE,
noBeieHYeckrue. OTHOCUTENbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykrypa. BumoobpasoBanue kak pe3yabTaT MUKPOIBOJIOLNH.
W3onsauus — kimo4eBod QaxkTop BHI000pa3oBaHus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajionatpudeckoe (reorpaduueckoe), CHUMIATpUYEcKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuansans). JJIMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.



Ponp »BoOmMIONIMOHHONM Ouojgoruu B pa3pa60TI<e HAay4YHBIX MCTOAOB COXpaHCHUA
61/10pa3H006pa3I/1>1. MI/IKpO3BOJ'IIOI_II/I$I H KO3BOJJIIOLHA IMApasUTOB U HUX XO35ACB. MexaHnu3MBbl

(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaumuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupl u cxempl: «MyTalnoHHas M3MEHUYMBOCTHY», «llomynsnuoHHast CTpyKTypa
Buja», «Cxema mposiBaeHUs 3akoHa Xapau—BaiinOepray, «BHKylllne CHUIIBI 3BOJIOLUNY,
«OKojoruyeckas M30JALMs MOMYIAUUi ceBaHCKOM (openn», «l'eorpaduyeckas M30JALUSA
JUCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHMLBI Jaypckoi», «llomynsuuoHHBIE BOJHBI
YHUCJIEHHOCTH XHUIIHUKOB M XKepTB», «Cxema JEHCTBUS €CTECTBEHHOIO O0TOOpa», «DOopMbl
00pb0BI 3a cymiecTBOBaHHME», «MHIyCcTpHanbHBI MenaHu3M», <« KHBBIE HCKOIaeMbIe»,
«IloxpoBUTENBCTBEHHAsT OKpacka >KMBOTHBIX», «lIpenynpexnaromas okpacka >XKMBOTHBIX),
«PU3H0I0rMYECKHe aZlanTanumny, «ITpucnocobseHHOCTD OpraHU3MOB U eé
OTHOCHUTENBbHOCTbY, «Kpurepuu Buna», «Bunpl-nBoiiHukmn», «CTpyKkTypa Buja B MPUPOJIE»,
«Crioco0bl  BuIO0OOpazoBanus», «l'eorpaduueckoe BUmOOOpazoBaHWEe TPEX  BUAOB
JaHJBIIIEH», «IKOJIOrHYecKoe BUJ000pa30oBaHne BUOB CUHUL, «[1oMIIONABI pacTeHU»,
«KamycTHo-peieuHblit THOpUI.

ObopynoBanue: repOapuu pacTeHUH, KOJUICKIIMU HACEKOMBIX, Uydesa MTHI] U 3Bepeil ¢
MpUMepaMu Pa3InYHbIX MPUCTIOCOOIEHUH, yyyena NTUL U 3Bepel pa3HbIX BUAOB, TepObapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BpIsiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTtopuasi padora «lIpucrnocoOneHuss OpraHu3MOB U HMX OTHOCHUTEJIbHAs
11eTIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

Metoael u3ydeHus MakposBostonMu. [lameoHTonoruueckue MeToAbl HM3y4YEHUS
sBoronni. [lepexonupie Gopmbl 1 QpriIOreHeTHYECKHE PSAAbl OPIaHU3MOB.

buoreorpadudeckue metoabl u3ydeHus sBoitonuu. CpaBHeHHe ¢Giopbl U (hayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emian. BUIbl-35HIEMUKN U PETUKTHI.

OMOpHUOIOTHYECKHE U CPaBHUTEIBHO-MOP(OJIOTUYECKUE  METOABl  M3y4YEHHS

OBOJJIOIMH. I'ereTnyeckne MeXaHU3MEI OBOJIOIMH OHTOT'CHE3a U ITOABJICHUA 3BOJIIOIITMOHHBIX



HOBIIECTB. | OMOJIOTMYHBIE U aHAJOTUYHBIE OpPraHbl. PylMMeHTapHbIE OpraHbl U aTaBU3MBI.
MonekyasipHO-TeHeTHYeCKHe, OUOXMMMYECKHME W MaTeMaTU4YeCKHe METOAbl H3y4YeHUs
sBomonuK. ['omonornunbie reHsl. COBpEMEHHBIE METOABI MOCTPOCHUS (PHIIOTEHETHYECKIX
JIEPEBbHEB.

XPOMOCOMHBIE MYyTallM1 U IBOJIIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBwWiia) OHBOMONUHU. [Ipunyun cmeuvl  GYHKYULL.
HeoOpatumocTs 3BotoMU. AnantuBHas paauays. HepaBHOMEPHOCTh TEMIIOB YBOJOIUH.

JdemMoHcTpanuu

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

Tabmuupl u  cxembl: «DWIOr€HETUYECKHH sl JIOIIAAN», «APXEONTEPHKCY,
«3Bepo3yOnie  smepsl», «Creronedansl»y, «Punnodure», «CeMEHHBIE ITallOPOTHUKMY,
«buoreorpaduueckre 30HB 3emimy», «/Ipelid kKoHTHHEHTOBY», «PenmukThl», «HavambHblE
CTaguM SMOPHOHAIBHOTO PAa3BUTHUA IO3BOHOYHBIX IKMBOTHBIX», «l OMOJIOTUYHBIE U
aHAJIOTHYHBIE OpPraHbl», «PyIUMEHTBI», «ATaBU3MBbD», «XpPOMOCOMHBIE HAOOPHI YeIOBEKa U
mumMnansey, «['aBHble HanpaBIeHUs 3BOIIOLUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOLUN.

O6opynoBanue: KOJUIEKIIUHU, TepOapuu, MyJISDKA MCKOMAeMbIX OCTaTKOB OPTaHHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHE )KM3HU HA 3emJie

HayuHble rumoTte3bl MpoOMCXOXACHUS >KU3HM Ha 3emiie. AOMOreHe3 M NaHCHepMUs.
JloHay4HbIe MPEICTaBICHUS O 3apOXKACHUH >KU3HU (KpealmoHu3M). ['umnore3a mocTosHHOro
camMO3apoKJIeHusl KU3HU U €€ ompoBepkeHue onbiTamu D. Penn, JI. Cnamnanuanu, JI.
[Tacrepa. [IpoucxoxaeHne KU3HU U aCTPOOUOTOTHSI.

OcHoBHblE 3Tanbl HeopraHuyeckoil »sBomonuu. Ilinanerapnas (reosoruyeckas)
HBOJIONUSA. XHUMHYECKash HBOJIONMSA. AOHOreHHBIH CHHTE3 OpPraHMYeCKHX BEIIECTB U3
Heopranndeckux. OneiT C. Munnepa u I'. FOpu. O6pazoBanue noJmmMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A. WM. Onapuna, runore3a nepBuyHoro OynpoHa [[x. XonneiiHa,
reHetudeckas rumnoteza [. Mémnepa. Pubosumer (T. Yek) m rumoreza «vupa PHK» V.
I'unbepra. DopmupoBaHre MeMOpaH U BOSHUKHOBEHHE MIPOTOKJIETKH.

Hcropus 3emnn u Mmertonapl €€ u3ydeHHs. VckomaeMbple OpraHMYECKHE OCTATKH.
l'eoxpononmoruss u e€ w™eroapl. OTHocuTeNnbHAasT UM aOCONIOTHAsE T€OXPOHOJIOTHS.

FGOXPOHOHOFquCKaﬂ IIKaja: 50HbI, OpPbI, ICPUOABI, STTOXH.



Havanpnbele oSTanel opraHmdeckod sBomrouuu. llosBieHue u »BoMOLUSA INEPBBIX
KJIETOK. OBOJIOLMSA MeTabosn3Ma. Bo3HuMKHOBeHHME mepBbIX 3KkocucTeM. COBpEeMEHHBIE
MUKpPOOHBIE OWMOIUIEHKM KaK aHajor nepBbIXx Ha 3emie coobmiectB. CTpOMATOIHTEHI.
IIpokapuoTHI U 3YKapHUOTHI.

ITpoucxoxaenue 3ykapuoT (CuMOMoreHes). BOJIIOLIMOHHOE ITPOUCXOKICHNE BUPYCOB.
IIponcxoxkaeHue MHOTOKJIETOYHBIX OpPraHM3MOB. DBO3HHKHOBEHHE OCHOBHBIX IPYII
MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl BOJIONUH BBICIIUX pacTeHUA. OCHOBHBIE apoMOp(h03bl pACTEHUH.
Beixon pacrenuit Ha cymy. IlosiBieHHMe CIOpPOBBIX PAacTeHHMH M 3aBOEBAHUE WMH CYIIH.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tanbl BOJIIOLNU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benackas Qayna. KemOpuiickuii B3pbIB — TIOSBICHHE COBPEMEHHBIX THUIMOB. llepBbie
XOpJ10oBbI€ XKHUBOTHBIE. JKU3HB B BoJie. DBOIOLUS T03BOHOYHBIX. [Ipoucxoxaenne ampuodbuii
u pentwinil. [Ipoucxoxnenne muekonuraromux 1 ntul. [Ipunnun kimoueBoro apomopdosa.
OcBoenne 6ecri03BOHOYHBIMH U TIO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM U INEpUOoAaM: apXxei, MpOoTepo30H, Maueo30M,
Me3030, KaifHO30M. OOmas XapakTepUCTHKa KIUMaTa M TeOJOTHYECKUX IPOILIECCOB.
[losiBneHre W pacuBeT XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBUS HU
BJIUSIHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHSI — SKOJIOTMUECKHE KPU3UCHI Mpouuioro. IIpuuuHs! U cieacTBus
MaccoBBIX BIMUpaHUil. COBpeMEeHHBIH 3KOIOrHYeCKU KpU3HUC, ero ocooeHHocTu. Ilpobiaema
COXpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpemeHHass cucreMa opraHudeckoro wmupa. IlpuHnunel — kinaccuduxanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: @. Pean, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. Y. Onapus,
Jx. Xongeiin, I'. Ménnep, C. Muuiep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo
U3Y4YEHHUIO CaMO03apoXkaeHus xkusHu», «Cxema ombeita C. Mwuepa, I'. Opu», «Otamnsl
HEOpPraHMYECKON HBoJouun», «l'eoxpoHonornueckas Imkana», «HauanbHble 3Tamnbl
OpraHuyeckoil spomroruu», «Cxema o00pa3oBaHUS JYKapuOT MYTEM CHUMOMOTEeHe3ay,

«Cucrema xuBOM Tipupoasl», «CTpoeHue BHUpyca», «Apomop]o3sl  pacTeHUI»,



«Punnoutel», «OTHOKIETOUHBIE BOJOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY», «MXn»,
«ITanopotHukn», «l 0l0CEMeHHbIE pacTeHus», «OpraHbl IIBETKOBBIX pPACTeHMIl», «Cxema
pa3sBUTUA  KUBOTHOI'O MHDPaAY, «ApomMoph03bl  KHBOTHBIXY, «IIpocrenmmey,
«Kumeunomnonoctueie», «llnockue uepu», «HUnenucronoruey, «PriOb», «36MHOBOIHBIEY,
«IIpecmbikaronuecs», «IItumpny, «Miekonuraromuey, «Pa3BuTue KU3HU B ApXEHCKOU 3pey,
«Pa3BuTHE KU3HU B MPOTEPO3OMCKOM 3pe», «Pa3BuTue XU3HM B NAJICO30MCKON 3pey,
«Pa3BuTHE JKM3HM B ME3030MCKOH 3pe», «Pa3BuTuEe XU3HM B KaWHO30MCKOH 3pey,
«CoBpeMeHHas CCTEMa OPraHUYECKOT0 MUPay.

Ob6opynoBanue: repbapuul pacTEHUIl PA3IWYHBIX OTIENIOB, KOJUICKIIUHA HACEKOMBIX,
BJIQXKHBIE IIpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM WIJIOKOKUX, CKEJIEThI
MTO3BOHOYHBIX XMBOTHBIX, Yydesia NTUIl U 3BepeH, KOJJIEKLUU OKaMEHEJIOCTEH, MOJIEe3HBIX
HCKOIAEMBbIX, MYJISKA OPTraHMYECKHUX OCTaTKOB OPIaHU3MOB.

Bupryanbnas n1aéoparopHas padora «MogenupoBanue onbiToB Musiepa—tOpu o
M3YYCHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOI aTMOCchepe».

JlabopaTtopHasi padora «/3yyeHue M OINHUCAHHME HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3yueHne OCOOEHHOCTEH CTPOEHUS PACTEHHH pPa3HbBIX
OTJIEJIOBY.

IIpakTuyeckass padora «l3yyeHue o0COOEHHOCTEH CTPOCHHUS TMO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pazgensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHoBJIEHHE TPEJCTABICHUN O TMPOUCXO0K/IEHUHU YeJIOBEKa. Peluruo3nsie BO33peHusl.
CoBpeMeHHbIE HaYyYHbIE TEOPUH.

CxoncTBo 4enoBeka C KMBOTHBIMM. CHCTEMATHUYECKOE TIOJOKEHUE YETIOBEKa.
CBueTenbCcTBa CXOJCTBA 4YEJNOBEKA C JKUBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHYECKUE,
aMOpHosoTHYeCKHe, (HU3UOJIOTO-OMOXUMUYECKHE, TOoBeAeHUeCKre. OTINYHS YelIOBEeKa OT
KUBOTHBIX. [IpsSIMOXOXXKIEeHHE W KOMIUIEKC CBSI3aHHBIX C HHUM TIpU3HAaKOB. Pa3Butune
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIbHOW CUCTEMBI.

JBwxkymme cuibl  ((hakTophl) aHTPOINOTeHe3a: OMOJNOTHYECKHE, COIHMATbHBIC.

CooTHolieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAaKTOPOB B aHTPOIIOTEHE3E.



OcHoBHbIE ~ CcTaguu  aHTpororeHe3a. PaHHue  4enoBeKOOOpa3Hble  00E3bSHBI
(IpOKOHCYJIBI) U paHHUE TOHTHUJIBI — OOIIUE MPEAKH YEIOBEKOOOPA3HBIX 00E3bsIH M JIFOCH.
ABCTpaJIONUTEKN — JIBYHOTHE NPEAKHA JIOJeH. UenoBEeK yMeEnbli, MEpPBbIE MU3TOTOBIICHUS
opyauii Tpyna. UenoBek NMpSAMOXOISAUIMKA U TEPBBIA BBIXOJA JIOACH 3a mpeaensl AQpHkH.
UYenoBek reiinenbOeprckuii — oOUIMI NMpeaoK HeaHIepTalbCKOro YelOBeKa U 4YellOBeKa
pa3zyMHoro. YenoBek HEaHIEPTAIbCKUM Kak BHJ JIIOJEH XOJOJHOro KiMmara. YeroBek
pa3yMHBIi COBPEMEHHOIO THUIIA, JEHUCOBCKHI YEJIOBEK, OCBOEGHHUE KOHTHUHEHTOB 3a
npenenamu Adpuxu. [laneoreHernka u najaeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOP B MOMYJISAIUSAX YETOBEKa.
MyTtanunoHHbIi mpotiecc U noaumopdusm. [lonynsuoHHbIe BOJIHBI, Ipei]) reHOB, MUTPAIHs
1 «OQPEKT OCHOBATEIS» B MOIYIISAIUIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacol. [lonstue o pace. bonbiine pacel: eBponeouiHas (€Bpaszuiickasi),
aBCTpaJo-HErpouiHas (SKBAaTOpHAlbHAs), MOHTOJIONIHAS (a3MaTCKO-aMepHuKaHCcKasi). Bpems
U TyTH paccelieHHs 4YejoBeKa no IuiaHeTe. EaumHCTBO uenmoBedyeckux pac. HayuHnas
HECOCTOSITENIBHOCTh  pacu3ma. IIpucnocoOaeHHOCTh 4YenoBeKa K Ppa3HbIM  YCIOBHSIM
OKpYy’Karolel cpezpl. Bimsiaue reorpaduyeckoit cpesl U Ipeiida reHoB Ha MOP(OIOTHIO
(U3MOJIOTHIO YesIOBEKa.

MeXIUCUUIUIMHAPHBIE METOAbl B (U3MYecKoi (OMOoIOornueckoif) aHTPOMOJIOTHH.
OBOJIOIMOHHAsA ~ aHTPOMNOJIOTHS Y MAJEOAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOMYJISAIHil.
buocounanpHple  HccleAoBaHUA ~OpUPOJBI  YenoBeka. lccienmoBaHue — KO3BOIIOLUHU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «MeToapl aHTpomoyioTHuN», «[ OJIOBHOW MO3T 4YelIOBEKa,
«YenoBekooOpazHble 00€3bsHbIY, «CKeNeT YeloBeKa U CKeNeT MMMIaH3e», «PyauMeHTs u
aTaBU3MBDY, «/IBIXKyIIME CHJIBI AHTPOIOreHEe3a», «DBOJIOLUOHHOE JIPEBO YEIOBEKa»,
«ABcTpamonurek», «YenoBek ymenbli»y, «YHemoBek MOpAMOXOASIIUN», «JleHHCOBCKUI
yenosek» «Heangepranpub», «KpoMmanboHIB», «lIpenku yenoBeka», «ITarbl 3BOIIOLHH
yenoBekay, «Packl uenoBekay.

OO6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, NpPEeIMETOB MaTepHalbHONW KYIbTYpHI
MPEeIKOB 4eloBeKa, penpoaykuuu (doTtorpaduu) KapTuH C MHUGPOJOTUYECKUMHU U

OMOIeCKUMHU CIO’KETaMU MPOMCXOXKJEHHUS ueloBeka, (¢oTtorpaduu HaXoJ0K HCKOMaeMbIX



OCTATKOB YEJIOBEKA, CKEJIET 4YEJIOBEKa, MOJEIb 4Yeperna 4YelOBeKa M ueperna IIMMIAaH3e,
MOJI€JIb KUCTH YeJIOBEKAa U KUCTH IIMMIIaH3€, MOJIENIN TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTtopuas paGora «/3ydueHne OCOOCHHOCTEH CTPOCHHS CKeJleTa 4YeJOBeKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM).

IIpakTuyeckas padora «3ydeHre S3KOJIOrHYECKUX aJanTaluid 4eTOBEeKay.

Tema 6. DJkosiorusi — Hayka O B3aUMOOTHOIIEHHMSIX OPraHU3MOB M
HA/IOPTaHU3MEHHBIX CHCTEM C OKpYKaloLlel cpenoi

3apokJeHue U pa3BUTHE 3KoJoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A.
Cesepuosa, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3agaun sxonoruu. CBs3b
9KOJIOTUHU C APYTMMH HayKaMHu.

Metoap! skonoruu. [lonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOIHBIE U
nabopatopuble. MonenupoBaHue B OKOJOTHH. MOHHUTOPUHI OKPY)KAIOLIEH Cpellbl:
JIOKQJIbHBIN, pErMOHANIBHBIN U TI100aTbHBIH.

3HauYE€HHUE HKOJIOTUYECKUX 3HAHUU JJIA YeJIOBEeKa. DKOJIOTMYECKOe MUPOBO33PEHHUE KAK
OCHOBa CBS3€H 4elloBeuecTBa € Npupoaor. POpMHpPOBAHME SKOJOTMYECKOW KYJIbTYpHI U
9KOJIOTMYECKON TPaMOTHOCTH HACEJIECHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuuer #u cxeMmbl: «Pasgennl  skomorum», «Metoansl dkojorumy, «Cxema
MOHHMTOPHHIA OKPYKAIOLIEH CPEIbI».

JlabopaTopnasi padora «/3ydeHre METOI0B IKOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosjorudeckre (akTopsl M 3aKOHOMEpHOCTH uX jedctBusa. Knaccuduxamms
HKOJIOTHYECKUX  (akTopoB: alOmoTWyeckue, OHOTHUECKUE, aHTpororeHHsle. OOmme
3aKOHOMEPHOCTH JielcTBUS HKoNornueckux (axkropos. [Ipasuino munumyma (K. Hlnpenrens,
10. JIn6ux). TonepanTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunotnyeckue ¢akroppl. CBeT Kak 3Kojoruueckuit Qaxrtop. JleWcTBue pasHBIX
YYacTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHM3Mbl. OKOJOTMYECKHE TPYMNIBl PACTEHUH U

JKUBOTHBIX 110 OTHOUICHUIO K CBETY. CurHanbHas PpOJib CBCTA. (DOTOHepI/IOI[I/ISM.



TemnepaTtypa kak skonoruyeckuil akrop. [leficTBue TemmepaTypbl Ha OpPraHU3MBI.
[lolikmiioTepMHBIE W TOMOMOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxxaocTh Kak skosorudeckuit hakrop. [Ipucnocobienust pacTeHU K TOAIEPKAHUIO
BogHoro Oananca. Kmaccudukanus pacteHuii mo orHomeHuio K Boje. IIpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOAHAs, HA3€MHO-BO3YIIHAs, TOYBEHHAs, TITyOUHHAs
IIO/IIOYBEHHAsI, BHYTpUOPraHu3MeHHasd. PU3NKO-XUMUUECKHE OCOOEHHOCTH Cpej] OOUTaHus
opranu3moB. [Ipucnoco0iaeHnst OpraHu3MoB K KH3HU B Pa3HBIX Cpeax.

buonornueckue purmbl. BHemnune u BHyTpeHHHE pUTMBbL. CyTOYHBIE M TOAUYHbBIC
putMel. [Iprcnoco0aeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHIA YKHU3HH.

XKuznennsie popmbl opranu3mMoB. [ToHsTre o xxu3HeHHOH (opme. KuzHeHHBIE (OPMBI
pacTeHuii: epeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJICTHUE TPAaBBbI.
XKuznennole (HOpMBI KUBOTHBIX: THIPOOMOHTHI, T€OOHOHTHI, adpOOHOHTHL. OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckne Qakropel. Buabl OHOTHYECKHMX B3aUMOJICHCTBUH: KOHKYPCHIIUS,
XMIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusm, Koomepamusi, MYyTYaJlu3M,
KOMMeHCau3M (KBapTHPAaHTCTBO, HaxjeOHW4YecTBO). HeTpodudeckue B3amMoaeicTBus
(Tormnueckue, Qopuyeckue, hadpuveckue). 3HaueHHE OMOTHUUECKUX B3aUMOJCHCTBUN IS
CYLIECTBOBAHMSI OPraHU3MOB B cpejie oOuTaHusl. [IpMHIMI KOHKYPEHTHOTO UCKIIOUEHHUS.

JdemoncTpanuu

Tabmumet  u cxeMbl:  «OKonoruueckue  Qaktopel», «CBETOBOM  CHEKTpY,
«DKOJIOTUYECKUE TPYyNNbl KUBOTHBIX [0 OTHOLIEHUIO K CBeTy», «TenaokpoBHbIE
KHUBOTHBIEY, «XO0JIOAHOKPOBHBIE KUBOTHBIEY, «DU3NOIIOTHMYECKUE a/lallTallud >KUBOTHBIXY,
«Cpenpl  obutanuss opraHusmMoB», «buonormueckue putTMmb», <«KuU3HEHHBIE (OPMBI
pactenuii», «Ku3HeHHble (OPMBI JKUBOTHBIX», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«9KkocucreMa XBOMHOro Jeca», «llemn nwuranms», «XumHudecTBO», «llapasutuzmy,
«Konkypenuusy, «Cumonos», «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHUN W KUBOTHBIX, MPHUCIIOCOOICHHBIX K BIUSHHUIO
pPa3MUYHBIX DKOJOTMYECKUX (PaKTOpOB, TepOapuu CBETONIOOWBBIX, TEHEMIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHH, CBETOIIOOMBBIE, TEHEIIOOUBBIE U TEHEBBIHOCINBbIE KOMHATHBIE

pacTeHus, TrepOapuu M KOJUICKIIUH TETUIOTIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX



pacTeHuii, 4ydena NOTHUI[ M 3Bepei, repOapuu pacTeHUU, OTHOCSIIMXCS K THUrpoduram,
kcepoduram, Me3oduTraM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX,
OOUTAIONINX B Pa3HBIX CpeliaxX, repOapuu U KOJUICKIINH PACTCHHUA U KUBOTHBIX, 00JIaAF0IINX
YepTaMu TPHUCIIOCOOJICHHOCTH K CE30HHBIM H3MCHECHHSM YCIOBUW JKU3HHU, TepOapuu u
KOJUIEKIIUM PACTEHUN M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJIEKIHUU >KMBOTHBIX,
Y4acTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHasi pa6ora «BBISBICHHE MPHUCIIOCOOJICHUI OpPraHU3MOB K BIIMSHUIO
CBETa».

JlabopaTopuasi paGora «BbIsiBiIeHHE MNPHUCIOCOOICHUI OpPraHU3MOB K BIIUSHUIO
TEMIIEPaTypPbI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOuTaHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJIOTHYECKHE XapaKTepuCTUKH mnomnynsiuuu. [lomynsmus kak Ouonormyeckas
cucrema. Poib HEOHOPOTHOCTH Cpeibl, GU3NYECKUX OaphepoB U OCOOCHHOCTEH OHOIOTHH
BHJIOB B ()OPMUPOBAHUH MMPOCTPAHCTBCHHON CTPYKTYPHI MOMyJsiuii. OCHOBHBIE TTOKA3aTeIN
MONYJISALMKA: YUCIEHHOCTh, TUIOTHOCTh, BO3pAacTHas M TOJIOBas CTPYKTYpa, POKIAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIUSI.

DKoJiorrueckasi CTpykTypa nomyssiiuu. OneHka YMCIICHHOCTH NOomyJsiiuu. J{nnamMuka
NOMYJSAUUA U €€ peryyanus. bHOTHYecKHid MOTeHIMan mnomyiadanuu. MoaennpoBaHue
JUHAMUKU momynsinuu. KpuBble pocTa YHCIEHHOCTH monyiasuuu. KpuBble BBIKUBAHMUSL.
Perynsmuss 4uclieHHOCTH TOMYNALUNA: poyib (AaKTOPOB, 3aBHUCSIIMX U HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUaoB (I- u K-ctparerun).

[Tonstue 00 sKkosornueckoil Humie BuAa. MecroobOuranue. MHoOromepHas MOEIb
skosiornyeckor Humm k.M. Xatunncona. Pazmepsl akonornyeckoit Humu. [lorennumansHaas
U peain30BaHHas HUIIIU.

Bun kak cucrema momyisiiuid. Apeasibl BUAOB. BUIbI M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUST M MHUIpalui >KUBOTHBIX. buoliormueckue WHBa3UU
Yy>KE€pPOJIHBIX BUIOB.

JdemMoHcTpauuu

[Toprper: Ix. Y. XatunHCOH.



Tabmumpt  u CXEMBL: «OKOJIOTUYECKHE  XApaKTePUCTHKU  TOMYJISIIHI,
«[IpocTpaHCcTBeHHast CTPYKTypa MOmyisinuu», «Bo3pacTHble nHpaMuabl MOMYIALUN,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTU 3€MJId Pa3IMUHBIMU OpranusMammn», «Mojenb
skoJiornyecko Humu Jix. M. XaTunHcoHay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlabopaTopHas padora «lIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkoj10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBs3u MeXay opraHu3Mamu B
OHOLIEHO3E.

Okocuctema kak oTkpbitasg cuctema (A. k. Tencnu). DyHKIMOHaJIbHBIE OIOKHU
OpPraHU3MOB B KOCHCTEME: MPOYIECHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nernu u cetu. AOHoTHIECKHE OJIOKH SKOCUCTEM. [10UBBI U MITBI B DKOCHCTEMAX.
KpyroBopot BemecTB ¥ MOTOK YHEPTUH B SKOCUCTEME.

OcHoBHbBIE TOKa3aTeldN JKOCHCTEMBbl. buomacca M mpoayKius. DKOIOTHYECKUE
MUPaAMUJIBI YKCesl, OMOMACChHI U SHEPTHUH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpouixu. — @aykmyayuu.
Hampaprnennbie 3akoHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUHbIE M BTOPUYHBIE
CYKLECCUM U WX NPHUYMHBI. AHTPOINOTEHHbIE BO3JIEUCTBUS Ha CyKleccuu. KimmakcHoe
coobmiecTBo. buopazHoobpasue u MojaHOTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH
COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKocucmemsl 03€p U peK. IKOCUcmemvl Mopell U OKeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmblHb.

AHTpOTIOTEHHBIE JKOCUCTEMBI. ATpodKocHcTeMa. ArporeHo3. Pazmuuus Mexmay
AQHTPOIIOTCHHBIMH U MIPUPOTHBIMU IKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas d¢uopa u
¢dayna. CuHaHTpOMMU3aIUsI TOPOACKON (ayHbl. bronornueckoe U X031HCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U YPOOIKOCHUCTEM.

3aKkOoHOMEPHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aHMMOJICUCTBUI OpraHU3MOB B
sKocucTeMax. Ponbs kackadnoeo 3gpgexma u 6ud08-30upukamopos (Kirouesvix 6ud08) 8
@yurkyuonuposanuu dxocucmem. IlepeHOC SHEPrUM W BEHIECTB MEXKIY CMEKHBIMHU
SKOCUCTEMAMH. Y CTOMYHMBOCTh OpPraHU3MOB, TONYJALUNA M HSKOCUCTEM B YCIOBHSIX

€CTECTBEHHBIX U aHTPOMOT€HHBIX BO3JEHCTBUM.



Mexanusmol  8030elicmeus. 3aepsA3HEHUli  pA3HbLIX MUNO8 HaA CYOOpP2aHUIMEHHOM,
OpP2AHU3MEHHOM, NORYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUUECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeTo0IoTHsI MOHUTOPHHTA €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpaumuu

[Toptpet: A. Ix. Tencnu.

Tabmuuper 1 cxembl: «CTpykTypa OHOLIEHO3a», «IJKOCHUCTEMA UIMPOKOJINCTBEHHOIO
neca», «OJKocHCTeMa XBOHHOro Jsecay, «DyHKIMOHAIBHBIE TPYNIBl OpPraHU3MOB B
skocucreme», «KpyroBopor BemiecTB B 3kocucteme», «llemum nuranus (mactOuiHas,
JETPUTHAs)», «IKOJIOrHuyecKas MupaMmuia gyucem», «IKoJoruyeckas nupamuga OMoMacchl»,
«QKojoruyeckas nupamuaa sHeprum», «OOpasoBanue Oonotay, «IlepBuUUHas CyKLIECCHS,
«BoccranoBiieHue seca mocie noxapa», «9KocucremMa o3epay, «ArporeHos», «Kpyrosopor
BEIIECTB M [TIOTOK YHEPTUU B arpolueHose», «[Ipumepsl ypOoskocucTemy.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uydesa NTHIl U 3BepeH,
repOapuu KyJIbTypHBIX U IUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENTb DIKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypOoIKOCHCTEMBI».

JlaGopatopnas  paGora  «/3ydenue  pa3HOOOpa3usi  MENKHUX  IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 9KOCHCTEMAX».

IKCKypenst «IKCKypcHsl B THIIMYHBIN OnoreoreHos (B 1yOpaBy, Oepe3HsK, elNbHUK, Ha
CYXOJIOJIBHBIN WJIM IOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

JKCKypeus «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJI€ MU B TEIUNIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmemnanerapHas 0o0o0uka 3emMiid, TJIe CYIIECTBYET WM CyIIeCTBOBAJIa
KU3Hb. PaszBuTue mpeacraBieHnii o Ouochepe B Tpymax . 3rocca. Yuenume B. U.
Bepnazackoro o 6uochepe. Obmactu 6uocdeps u e€ coctas. JKuBoe BemiecTBo 6nochepsl U
ero (pyHKIuH.

3aKOHOMEPHOCTH  cyuiecTBoBaHMsl  Ouocdepbl. OcobeHHocTH  OHochepsl  Kak
ri106anpHOM sKocucTeMbl. J[nuHaMu4yeckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTreoXUMHUECKUE LIUKJIIBI (Yriaeposia, a3oTa). PUTMu4yHOCTS siBneHuii B 6uocdepe.

3oHanbHOCTh Onocgepsl. Ilonstne o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHJpA,
XBOWHBIC Jieca, CMEIIaHHBbIE W MIMPOKOIHMCTBEHHBIE Jieca, CTEMHW, CaBaHHbBI, ITYCTHIHH,

TPOIMUYECKUE JIeca, BBICOKOTOPbsl. KilmMaT, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.



Ctpykrypa U (QYHKIUS >KUBBIX CHCTEM, OLIEHKa HX PECYpPCHOrO MOTEHIHUana u
onocdepHbIX QYHKIIUA.

JdemMoHcTpanuu

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

Tabmuupt u cxembl: «l'eocheppr 3emmm», «KpyroBopor aszora B HIPHPOICH,
«Kpyrosopot yriepona B mpupoae», «KpyroBopor kucinopoga B mnpupozae», «Kpyrosopot
BOJBI B mpupoze», «OCHOBHBIE OMOMBI cymmy, «Knumarnueckue nosca 3emnmn», « TyHapay,
«Taiira», «Cwmemannbii secy, «lllupokonuctBennsii secy», «Crenb», «CaBaHHaY,
«[Iycteiasay, «Tponnueckuii ecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBeKk M OKpYKalolas cpeaa

DKOJIOTHYECKUE KPU3HChl M UX MNpUYUHBL. BozjaeiicTBue dyernoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymienne noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHe Kiumara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PpACTUTENbHBIM M KUBOTHbIM Mup. OxpaHa
pPacTUTENBHOTO M JKUBOTHOTO MHpa. OCHOBHBIE MHPUHIMIBI OXpaHbl Mpuponbl. KpacHbie
kauru. Oco0o oxpansiemble mnpuponnbie Tepputopuu (OOIIT). botanuueckue caasl u
300JI0TUYECKUE TTAPKHU.

OcCHOBHBIE TPUHLHUIBI YCTOMYMBOTO PA3BUTHS  UYEJIOBEYECTBA U MPHUPOBI.
PanmionansHOEe pUpOIOIIONIB30BAHNE U COXpPaHEHUE OMOIOTHYECKOTO pazHooOpasust 3eMIIu.
OOmue 3aKOHOMEPHOCTH  TJIOOANBHBIX  JKOJOTMUYECKUX  Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOT'0 KPU3HCA U €0 BEPOSATHBIE MOCIEICTBUA.

Pa3Butre MeTOIOB MOHHMTOPHHTA pa3BUTHSI OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemusble ucciedo8anusi nepexooa K pecypcocbepezaiowell U KOHKYPEHMOCHOCOOHOU
oHepeemuke.  buonoeuueckoe  pasnoobpazue  u  Ouopecypcul. Hayuonanvnule
ungopmayuontsvie cucmemvl, obecneuugarowue O0OCMyn K ungopmayuu no COCMOSHUIO
omoenbHuIX 8u008 u dKocucmem. OCHO8bl dIKOpeadburumayuu IKoOCUcmem U cnocooos 6opvowl
¢ buonogpesicoeHusMuU. PeKoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

Tabmuiel U cxeMmbl: «3arpssHeHHE aTtMocdepbl», «3arpsi3HeHue Tuapocheps,
«3arpsizHeHue 1ouBbl», «llapHukoBBIE >PdexT», «Ocobo oxpaHseMble MPUPOJHBIE

TeppUTOpUN», «MoJIenn yIpaBIseMoro MUpa.



Ob6opynosanue: pororpaduu oXxpaHseMbIX pacTeHUI U )KUBOTHBIX KpacHoil kHUTH

Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOTI'MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS OOYYArOIIMMUCS
IIPOrpaMM CpeHEro O0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3YJIbTaTOB OCBOCHHUS TPOTPaAaMMBI MO OHOJIOTHUU
BBIICJICHBl  CJIEAYIOIIME  COCTaBISIOLIME: OCO3HAHUE OO0YyYaroIIMMMCS  POCCUNCKON
IPaXTaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEILHOCTH U
CaMOOMPEEIICHUIO, Haluyue Mmomusayuu K OOy4EHHIO OHOJIOTUH, YeleHanpagieHHoe
pazeumue BHYTPEHHUX YOCKICHMM JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
HCTOPUUYECKUX TPAAWIMHA Pa3BUTUS OMOJOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCHb
o0Oy4aromuxcsi PYKOBOACTBOBATHCA B CBOCH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MIPUCYIIIMMH CHCTEME OMOJIOTUYECKOTO 00Pa30BaHMUS, HAIUYUE NPABOCOIHAHUS
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIn4HOCTHBIE PE3yAbTAaThl OCBOCHUS MPOTPAMMBI TIO OHOJIOTHH JIOCTHUTAIOTCS B
€IMHCTBE Y4EOHOW M BOCIUTATEIHHON IEATEILHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH
POCCUICKMMHM  COLUUOKYJIBTYPHBIMH,  HCTOPUYECKUMHU U  JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSMHU, TPUHATHIMU B OOIIECTBE MPaBWJIAMU U HOPMaMU TOBEJIEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HaHUS, CaMOBOCTIMTAHUSI W CaMOPAa3BUTHSA, PAa3BUTHS BHYTPEHHEU
TTO3UIINH JINYHOCTH, MATPUOTU3MA M YBOXKECHHS K 3aKOHY M TIPABOTIOPSIKY, YEIIOBEKY TPyAa U
CTaplieMy MOKOJEHUIO, B3aMMHOTO YBa)KEHHUS, OEpeKHOro OTHOUICHHS K KYJIbTYPHOMY
HacJeAUI0 M TPAJULIMIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, npupoe u
OKpY>Karollen cpene.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS Yy4deOHoro mpeamera «buosorus» MTOKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH O0YyYaIOIINXCsS PYKOBOACTBOBATHCS COPMUPOBAHHOM
BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPUEHTALNM, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIICHHI, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
o01ecTBa, pacIMpeHne KU3HEHHOTO OTBITa U OMBITA IEITEIILHOCTH B IIPOIIECCE peaTu3alliu
OCHOBHBIX HallpaBJICHUI BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1)rpaaaHcKoro BOCHUTAHMS:



cOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0y4arouierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0o OOIIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M O0OsS3aHHOCTEH, YBaKECHHME 3aKOHAa M
IIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENbHOCTH MPU CO3JaHUM YUEOHBIX
MIPOEKTOB, PELICHUU Y4YEOHBIX M TO3HABATEIbHBIX 3a]a4, BBIIOJHEHUU OHMOJIOTHYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YYHUTHIBAaTh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH C pPa3HBIMA YOCKICHUSMHU, KYIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIbHBIM I0JIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHHS YYEOHBIX,
[I0O3HABATEJIbHBIX W MCCIIEIOBATEIbCKUX 3a/]a4, YBAKUTEIBHOTO OTHOILIEHHS K MHEHUIO
OIITOHEHTOB MPU 0OCYKJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TFOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

chOPMUPOBAHHOCTh  POCCHICKOM  TpakIaHCKOH HWIACHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHMsI K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH repen PoauHol, ropaoctu 3a cBOi
Kpai, cBOXO PonnHy, CBOH S3BIK U KyJIbTYpPY, IPOLUIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO
Hapoza Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M TMaMITHUKAM MPUPOJBI,
nocTuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTHH, TMOHUMAHUS 3HA4YeHHS OWOJOTMH B TO3HAHWHM 3aKOHOB TPUPOJBI, B JKU3HH
YeJI0BEKa U COBPEMEHHOT0 O0IIEeCTBa;

uneiHas yOexAEHHOCTh, TOTOBHOCTh K CHy)XeHHIO U 3ammure (OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;



CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pELICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOSHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTEISM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEMHON J>XHU3HM B COOTBETCTBHHM C TPAAUIMSIMU
HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

JCTETHYECKOE OTHONIEHWE K MHUpPY, BKIIOYas OJCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B PAa3HBIX BHJIAX HUCKYCCTBA, CTPEMIICHHE IPOSBISTH
KauecTBa TBOPUYECKOU JTMYHOCTH;

5) ¢usnuyeckoro BocnuTaHHMSA, G(OpMHPOBAHMSA KYJbTYPbl 3/A0POBbSI U
AMOLUMOHAIBHOTO 0JIArONOIyYns:

MOHMMAaHUE W peau3alus 370pOBOTO M 0e30MacHoro odbpasza >KU3HH (30POBOE
MUTaHUE, COOJIIO/ICHNE TUTUEHUYECCKUX MPABUII M HOPM, COATaHCUPOBAHHBIA PEXKHUM 3aHATUN
U OTHbIXa, peryiaspHas Qu3uyeckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE IICHHOCTH TPAaBWJ WHIUBUAYAIBHOTO W KOJJICKTUBHOTO 0O€30MacHOTO
MTOBEJICHUS B CUTYAIHSX, YTPOKAIOIINX 370POBBIO M KU3HHU JFOJICH;

OCO3HaHWE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS alKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYJly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00HE;

TOTOBHOCTh K AaKTHBHOW  JEATENbHOCTH  TEXHOJOTHYECKOW W  COLHAIbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSITEILHO BHITIOMHATH
TaKyIo JCSITeIbHOCTD;,

WHTEPEC K pa3sIunIHbIM cepaM MpoPecCHOHATBHON JeSTSIIbHOCTH, YMEHHE COBEPIATh
OCO3HaHHBIN BBIOOp Oyaymiedt mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE
TUJTaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHUIO M caM000pa30BaHUIO Ha MPOTSHKEHUU Beel

KU3HU,



7) 3K0JI0ru4ecKOro BOCIMTAHMS:

HKOJIOTUYECKU 11eJIecO00pa3HOe OTHOLIEHHE K IMPHpOJie KaK HMCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMUYECKOU KYJIBTYpBI: PUOOPETEHUE OMBITA TIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUH ISl OKPY>KAIOLIEH Cpeibl;

OCO3HaHME ITI00AJILHOIO XapaKTepa 3KOJIOIMYECKUX Mpo0iIeM U IyTel UX peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble NMPU H3yYCeHUH OHOJOTHHM 3HAHUSA U
YMEHHUS TpPU pPEIICHHH MpOoOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IPUPOIOIOIBE30BAHHEM
(cobmroneHne npaBwil MOBEACHUS B IIPUPOJIE, HAIIPABICHHBIX HAa COXPAaHEHUE PaBHOBECHUS B
HKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATUE JAEHCTBUM, MPUHOCAIIUX BPEI OKpYXarollel MpUpoJHON cpene,
yYMEHHE IIPOrHO3UPOBATH HeOJIaronpusITHBIE 9KOJIOTMYECKUE MOCIIEACTBUS
IPEeINPUHIMAEMBIX IeHCTBUI U MPEIOTBPAILATh UX;

HaJIMYME Pa3BUTOIO SKOJOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KyJIbTYpbI, OIBITA
NESTEIbHOCTH  SKOJIOTMYECKOM HaIlpaBI€HHOCTH, YMEHMsSI PYKOBOJICTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAJbHON IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH IeATEIIbHOCTH SKOJIOIMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOIO Ha Juajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE  SI3BIKOBOM M  YMTATENbCKOW  KYJNbTyphl Kak CpeJCcTBa
B3aMMOJICHCTBHS MEXTy JTFOIbMHU M TIO3HAHUS MHUPA;

MMOHUMaHHE creurn(PUKN OMONOrMM KaK HayKH, OCO3HaHHS €€ poju B (pOpMHpPOBAHUU
palMOHAPHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeJCTaBiIeHus 00
OKpY’KaloIlleM MHpe KaK O €IUHCTBE INPUPOJbI, 4YelIOoBeKa M OOlIecTBa, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoodIeM COXpaHEeHUs: IPUPOIHOTO PaBHOBECHS;

yOeXKAEHHOCT, B  3HAYMMOCTH OHMOJOTHMH JUIsl COBPEMEHHOM IMBHWJIM3ALUU:
oOecriedeHruss HOBOTO  YPOBHS  DPa3BUTUS  MEIUIUHBI, CO3JaHHE  MEePCHEKTHBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh PECYPCHBIE MTPOOJIEMBbI Pa3BUTHS YEIOBEUECTBA, TIOUCKA

MyTell BBIXOJA U3 TJIOOAIBHBIX SKOJOTMUECKHX MpolieM u olecrieueHus mepexoja K



YCTOMYHMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO IPUPOJHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOTYYCHHH OWOJOTMYECKUX 3HAHWNA B IEJSAX IOBBIIICHUS
o0mmieil  KyJNbTypbl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOW  YacTH
(YHKIIMOHATILHOW IPaMOTHOCTH 00yYaromuxcs, GopMUPyeMOii IpH U3y4EeHUU OUOJIOTUH;

IIOHMMAaHHE CYIIHOCTU METOJOB IO3HAHUS, MUCHOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJI30BaTh TOJMydyaeMble 3HAHUWS IS aHAIM3a W OOBSICHCHHS SIBICHUUN
OKPY>KaIOIIEr0 MHUPAa U MPOUCXOASIINX B HEM HM3MEHEHUH, YMEHHUE JeiaTh 00OCHOBaHHBIC
3aKJIIOUYEHHS HAa OCHOBE HAay4YHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIEJIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIBb30BaTh OMOJOTMYECKHE 3HAHUS UIS PEIICHUS
po0JIeM B pealTbHBIX KU3HECHHBIX CHTYAIIHSIX;

OCO3HaHUE LEHHOCTH HAYYHOU IESITEeIbHOCTU, TOTOBHOCTh OCYHIECTBIATH MPOCKTHYIO
1 UCCJIE0BATENbCKYIO IESITEIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTb K HENpPEPHIBHOMY 00Opa30BaHUI0 U caM000pa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUH MO OWOJIOTMH B COOTBETCTBHUU C JKU3HCHHBIMH

MOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIbTATHI

MeTaHpeI[MCTHI)IG p€3YJ'II>TaTI)I OCBOCHUA yqe6Hor0 Hpe)]MeTa «BI/IOJ'IOFI/IH» BKJIFOYAKOT:
3HaYuUMBble U1 (OPMHMPOBAHMS MMPOBO33PEHMSI OOYHAIOIIMXCS MEXKIUCUUIUIMHAPHBIE
(MexXMpenMeTHbIE) OOIIeHAYYHbIE MOHSATHUS, OTPAKAIOIIUE IETOCTHOCTh HAYUYHON KapTHUHBI
MHUpa U crieln(uKy METOI0B MO3HAHUS, UCIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO,
SHEPTHsI, SIBJICHUE, TTPOIIECC, CUCTEMa, HaYIHBINA (PaKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOpHs, HWCCICJOBaHUE, HAONIOJCHUE, W3MEPEHHE, OJKCIEPUMEHT U JIpyTHe);
yYHHUBEpCalTbHbIE y4eOHbIE NEeHCTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIE, PETYIISITHBHBIE),
obecnieunBaromue (popmupoBaHue  (GyHKIIMOHATHHOW TPaMOTHOCTH U COIHAIBHOU
KOMITETCHIIMM OOYYaIOIINXCSI; CIMOCOOHOCTh OOYYAIOIIMXCS HCIOIb30BaTh OCBOEHHBIE
Me)K)II/ICHI/IHJ'H/IHapHI)Ie, MHpOBOBSpqueCKHe 3HAHUA U YHI/IBepcaJ'IBHI)Ie y’—Ie6HBIe }IeﬁCTBI/IH B

MMO3HABATEIbHOMN U COLMAIbHOM IIPaKTUKE.



B pesynpraTe n3ydeHus: OMOJOTMU HAa YpPOBHE CpelHEro olmiero oOpa3oBaHUS Y
oOyuatoierocst OyayTt chopMUpoBaHbl TO3HABATENIbHbIC YHUBEPCAIbHbIE yueOHbIC IeCTBHS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIC YUeOHbIE NEHCTBHS, PETYJSATHBHBIC YHHBEpPCAJIbHBIC
y4ueOHbIE ACWCTBUS, COBMECTHAS JIEATEIBHOCTb.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS MPOTrpaMMbl CpEIHEro oo1iero oopa3oBaHus
JOJKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATh U AKTyalIM3UPOBaATh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJB30BATh MPHU OCBOCHUM 3HAHWW MPHEMBI JIOTUYECKOTO MBIILICHUS (aHAIU3a,
CHHTE3a, CPaBHEHUS, KiIacCH(pHKaImH, 000OIICHHUS), PAaCKPHIBATh CMBICI OHOJOTHYECKHX
MOHATHM (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMUBATH CBSI3U C JAPYTUMU
TIOHSATHSIMH ),

OTIPENIeNIATh LENU JESITeIbHOCTH, 33JaBasi MapaMeTpbl U KPUTEPUU UX JTOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEILHOCTH C MOCTABICHHBIMHU IEIISIMU;

MCIOJIb30BaTh OMOJOTHYECKHE MOHATHS s OOBsICHEHHS (PAKTOB U SIBICHUM >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTHUECKHE pACCYXIEHHsS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO AaHAJOTHH),
BBISIBIIITh  3aKOHOMEPHOCTH M TNPOTHUBOPEUMST B PAacCCMAaTPHBAEMBIX  SIBJICHUSX,
(GbopMynHUpOBaTh BHIBOJBI M 3aKITIOYCHHUS,

IPUMEHSATh CXEMHO-MO/IEIbHbBIE CPEJICTBA JUIsl MPEJICTABICHHS CYILIECTBEHHbBIX CBsI3ei
Y OTHOIICHUH B HM3y4aeMbIX OMOJOTHUYECKHMX OOBEKTaX, a TaKKe IMPOTUBOPEUU pazHOTO
poJia, BBISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX

pazpabarhiBaTh IUIAH pEHICHUS TMPOOJeMbl ¢ Y4E€TOM aHalIM3a HMEIOIUXCS
MaTepUaIbHBIX ¥ HEMaTEePUATBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTh, OLIEHHUBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OILIEHUBATh PHCKH MOCIIEICTBUI NESATEIHLHOCTH,

KOOPJIUHUPOBATh M BBIIOJHATE PabOTy B YCIOBUSX pPeaTbHOTO, BUPTYATbHOTO U
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2)0a30Bble UCCJIeI0BaTEIbCKUE IeHCTBUS:



BJIQJIETh HABbIKAMU Y4eOHO-HMCCIEIOBAaTEIbCKOW U MPOEKTHOW JAESITeNbHOCTH,
HaBbIKAMHU pa3pelleHus MpodiieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOATEIbHOMY
MOMCKY METOJIOB pEIICHUsl MPaKTUYECKUX 3a/lay, NPUMEHEHHUIO pPa3IUYHBIX METOJ/IOB
MMO3HAHMS;

WCIIOJIb30BaTh PA3JIMYHBIE BBl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIIpEeTalH, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YU€OHBIX CUTYallUsX, B TOM YHCIE MPU
CO3/IaHUU YYEOHBIX U COIMAILHBIX TIPOCKTOB;

dbopMUpOBAaTh HAy4YHBI THII MBIIIICHUS, BIAACTh HAYYHOH TEPMUHOJIOTHCH,
KJIFOUEBBIMH IMOHATUSIMU U METOJAMU;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]a4l B 00PAa30BaTEIbHOM JESITEILHOCTH U
KU3HEHHBIX CUTYaIMsIX;

BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIE CBS3M M aKTYaJIU3UpPOBATh 3ajady, BBIJBUTaTh
TUIIOTE3y €€ pELICHUs,, HaXOAUTh apryMEHThI Ul J0Ka3aTejlbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PEUICHMs 3a/Jaddl pe3yJbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH IIeJICHANIPABICHHBIN MOUCK MEpPEeHoca CPEACTB U CIIOCOOOB JCHCTBUS B
po¢eCCUOHANBHYIO CPENY;

yMETb TMEPEHOCUTh 3HaHWs B IIO3HABATEJIBbHYI0 M IPAKTUYECKYI0 o001acTu
KU3ZHEIESATEIIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE UJECH, MpEAjaraTb OpPUTHHAIBHBIC TMOJIXOMBI U PEIICHHS, CTaBUTh
MpOoOJIEMBI U 3a/1a4H, TOIYCKAIOIMeE allbTEPHATUBHbBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX HHPOpMAIHH (TeKCTe yueOHOTro Mocoous,
HAay4YHO-TIOMYJISIPHOM  JHTepaType, OWOJIOTMYECKHUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMITHIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHAMM3UpOoBaTh HWHGOPMAIMIO Pa3TMYHBIX
BUJOB © (OpM TMpPEACTaBICHHs, KPUTHUYECKH OLIEHWBAaTh €€ JIOCTOBEPHOCTH U
HEMPOTUBOPEUNBOCTb;

dbopMynupOBaTh 3amMpOChl U MPUMEHITh PA3IMYHBIE METOJNBI MPHU IMOWCKE U OTOOpe

Oouosornueckoil nHpopMaIuu, He0OOXOAMMOM JIJIs1 BBITIONHEHUS YI€OHBIX 3a7a4;



IIPUOOPETATh OIBIT UCIIOJIB30BaHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3JINUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY INPEACTABICHUS OUOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYToe);

UCIOJIb30BAaTh HAYyYHBIH S3bIK B KadyeCTBE Cpe/ICTBa NpH paboTe ¢ OMOIOrMYecKOon
uHbopMaluen: IPUMEHATh XUMUYECKHe, GU3NYECKUE U MAaTEMAaTUYECKHUE 3HAKU U CUMBOJIBI,
¢dopmynbl, abOpeBuaTypy, HOMEHKIATYpYy, HCHOJB30BaThb W IPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJaJIeTh HaBBbIKAMU DACHO3HABAHUSA W 3alIUThl MHQOpPMaLuu, HHGOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1)o0menue:

OCYILIECTBIATh KOMMYHHMKAallUM BO BCeX cdepax JKU3HU, aKTMBHO Y4YacTBOBaTh B
JMajore WIM JUCKYCCHUHM IO CYIIECTBY OOCyXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJECHUS OTHOCUTENIBHO BBINOJIHEHUS IIpeagaraéMoil 3ajayd, y4UThIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpelCTBa OOIIEHUS, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAaKOB, NPEANOCHUIOK BO3HUKHOBEHHMS KOH(MJIMKTHBIX CHUTYyallMil, yMeTb CMAr4arh
KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh Pa3IMYHBIMU CcIIOCOOaMH OOLIEHUS U B3aUMOJEHCTBUS, TOHUMATh HAMEPEHUS
ApYTUX JIOAEH, MPOSIBISATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOM
¢dopme popMynupoBaTh CBOM BO3PAKEHMS;

pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HMCIIOJIb30BAHMEM S3BIKOBBIX
CPEACTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYILECTBA KOMAHIHONW M WHAMBUAYAJIbHOW pabOThHI
MpU peHIeHUH OHOJOTHYECKOW MpoOIeMbl, 0OOCHOBBIBATH HEOOXOJAUMOCTh MPUMEHEHUS
IPYNNOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIIEHNN Y4eOHOH 3a71auu;

BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JACUCTBHUH ¢ Y4ETOM OOIIMX MHTEPECOB U

BO3MOKHOCTEH Ka)KJ0T0 4JICHa KOJIJICKTHUBA,



IIPUHUMATH LIEJIM COBMECTHOM [EATEIBHOCTH, OPIaHHU30BBIBATH U KOOPIMHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHHIO: COCTaBIAThH IUIAH JEHUCTBUMN, PAaCHpPElNeNsTh POJIU C Y4ETOM
MHEHHI y4aCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaKJIOr0 y4YyaCTHHMKAa KOMaHIbl B 0OLIUil
pe3yiabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UJEU C NO3ULUY HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMUYECKOE IIOBEICHUE B Pa3jIMYHBIX CUTYaLUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.

OByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:

1)camoopranusanus:

HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMs JJIS BbISIBICHUSA NMPOOJIEM M HUX PELICHUS B
KM3HEHHBIX M Y4EOHBIX CUTYyalLlUsX;

BbIOMpPATh HAa OCHOBE OMOJOIMYECKUX 3HAHUH II€JIeBble U CMBICIOBBIE YCTAaHOBKH B
CBOMX JIEHCTBUSAX M IOCTYIKax IO OTHOIIEHHIO K JKMBOH IMPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  IIO3HABATEJIBHYK)  JACSTEIBHOCTb,  BBIABIATH
npobaemMbl, CTaBUTh M (OpMyaHpoBaTh COOCTBEHHBIE 33Jayd B 0Opa3oBaTEeIbHOU
JeSTEIbHOCTH U KU3HEHHBIX CUTYyaIUsIX;

CaMOCTOSITEJIbHO COCTaBIISITh IJIaH pEIIeHUsT MpoOJeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIM BBIOOp, apryMEeHTUpPOBaTh €ro, OpaTb OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHHUIO LIMPOKON SPYIUIMH B Pa3HBIX
o0JacTax 3HaHUH, OCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHD.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTD, OLIEHUBATh

COOTBCTCTBHUEC PE3YJIBTATOB LCIAM;



BJIJIETh HABbIKAMHU II03HABATENbHON pe(JIeKCuu Kak OCO3HAHMSI COBEPIIAEMBIX
NEHUCTBUI M MBICIUTENBHBIX IPOLIECCOB, MX pPE3yJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh
npuéMsbl peIeKCHu Ui OLIEHKH CUTYallud, BBIOOPA BEPHOTO PEILICHHS;

YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATh PCUICHUS 110 UX CHUKCHUIO,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB ACITEIbHOCTH;

3)npuHsTHE Ce0S U APYTrUX:

MIpUHHUMATh 06651, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

IIPUHUMAaTh MOTUBEI U apIyMEHTBI IPYTUX IIPU aHAJINU3€ PE3YIbTaTOB AEATEILHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYTOr0 YeIOBEKa.

MHNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS colepkaHus ydeOHoro npeaMera «buoiorus» Ha
yrayOJaEHHOM  yYpOBHE OpPHUEHTHUPOBAaHBI Ha oOecrneueHne MNPOGUIBLHOTO OO0ydYeHUS
oOyyaromuxcs Ouonoruu. OHU BKIIOYAIOT: crienu(udIeckue Uit OMOJIOrUY HayYHbIe 3HAHUS,
YMEHHUS U CHOCOOBI JAEHCTBHI IO OCBOCHUIO, MHTEPIIPETALMN U MPeoOpa30BaHUIO 3HAHUM,
BHUJBl JEATEIBHOCTH 10 IOJYYEHUI0 HOBBIX 3HAaHUM M KX NPUMEHEHUI0 B DPA3IMYHBIX
y4eOHBIX, a TakK€ B pEAIbHbIX JKU3HEHHbIX cHUTyalusxX. [IpeaMmeTHble pe3ynbTaThbl
MIpe/ICTaBJIEeHbI 10 TOJjaM U3yYeHUS.

IIpenmeTHble pe3ynbTaThl OCBOEHMsI ydeOHoro mpeamera «buonorus» B 10 knacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B NIO3HAHUM 3aKOHOB MPUPOJBI U
peleHn MpoOJieM pPALMOHAIBHOTO MPUPOAONOIB30BAHUSA, O BKIJAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CHCTEMOM OMOJIOrMYeCKUX 3HaHUH, KOTOpasi BKIJIFOYAET: OCHOBOIIOJIATalolne
OMOJIOrMYeCcKHe TEPMHUHBI U MOHATUSA (KU3HB, KJIETKa, OpraHu3M, MeTaboJin3M, TOMeocTas,
CaMOpPETYJIALIMS, CAMOBOCIPOM3BEIEHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, pOCT U
pa3BuTHe), Ouonoruyeckue teopuu (kierounas teopus T. IlIBanma, M. Ilneiinena, P.
BupxoBa, xpomocomHas Teopust HacaeacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa —
0 LEHTpax MHOroodpasus W TPOUCXOXKIEHUS KYJIbTYpHBIX PpAacTEHHUI), 3aKOHBI

(CI[I/IHOO6p3.3H5{ IIOTOMKOB  IICPBOI'0  IMOKOJICHHUA, PpaClICIICHUA, YHCTOTBI TaMCT,



HEe3aBHUCUMOro HacienoBaHusi ['. MeHzens, rOMOJIOITMYECKUX PsIOB B HACIEICTBEHHOMN
u3menuuBoctu H. Y. BaBunosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BIIQJICHHEC OCHOBHBIMH  METOJaMH HAyYHOTO T[IO3HAHHWS, HUCIOJIb3YEeMBIX B
OMOJIOTMYECKUX HCCIICIOBAHUSX KHUBBIX OOBEKTOB (OMHCAHWE, W3MEpPEHHUE, HaOIoJICHUE,
AKCIICPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE PU3HAKK: BUPYCOB, KJIETOK IPOKAPHOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCJIE OakTepwii, TrpudoB,
pacTeHMIiA, XUBOTHBIX W YEIIOBEKa, CTPOCHHS OPTraHOB M CHCTEM OpPraHOB PACTCHHIA,
KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KUIHEACITENbHOCTH, MPOTEKAIOIUX B OpPraHu3Max
pacTeHMii, >KMBOTHBIX M UEJIOBEKa, OWOJIOTMYECKUX TPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), MpeBpaIleHus YHEPTHH, OPOKECHHUS, aBTOTPO(HOTO U TeTePOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MEW03a, TaMeToreHesa, IMOpHoreHesa,
MOCTAMOPUOHANIBHOTO PA3BUTHS, PA3MHOXKEHUS, WHIANBUAYAIBHOTO DPAa3BUTHS OpraHu3Ma
(oHTOrEHe3a), B3aUMOJICHCTBUS T€HOB, TeTEPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATH B3aMMOCBSI3U MEKy OpraHOMJIAMH KJICTKH U UX (DYHKIUSIMU,
CTPOCHHEM KJIETOK pPa3HBIX TKaHEW W WX (QYHKIUAMH, MEXAY OpraHaMd M CHUCTEMaMHU
OpPraHOB y PaCTeHH, ’KUBOTHBIX U YETIOBEKa M UX (QYHKIUSIMU, MEKIY CUCTEMAMH OPTaHOB U
ux (QyHKIUAMH, MEXIy OSTamaMd oOMeHa BEIIeCTB, JTalaMU KIETOYHOTO IHKIA U
KU3HECHHBIX ITUKJIOB OPraHW3MOB, JTallaMH SMOPHOHAIBHOTO PAa3BUTHS, TCHOTHIIOM U
(denotunom, GeHoTUnoM 1 HakTopaMu Cpeibl OOUTAHNUS;

YMEHHE BBISBIISTH OTIMYUTENbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM UYHCJIE PACTCHUH,
KUBOTHBIX U YETIOBEKA;

YMCHHE UCIIOJTb30BATh COOTBETCTBYIOIIHE apTryMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHI0O W CHMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTeMaTUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTUYECKHE 3aJaud, BBISBIATH MPUYMHHO-CIECICTBEHHBIE CBS3H
MEXIYy HCCIICTyeMBIMH OHOJIOTHYCCKUMHU TIPOIECCAaMH M SBJICHUSMH, JeJaTh BBIBOJBI U
MTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHHE BBITIOJIHATD JTA00OPATOPHBIE U MPAKTUUYECKHE padOThI, COONIONATh MPaBUIa MpU

paboTe ¢ yueOHBIM U 1a00paTOpHBIM 000pYIOBAHUEM;



YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HX OSKCICPUMEHTAIBHBIMU CpPEACTBAMM,
bopmMynupys 1elb MCCIEIOBAHUS, AaHAIU3UPOBATH IIOJIyYEHHBIE pPE3yJbTaTbl U JIENaTh
BBIBO/JIbI;

YMEHHUE y4acTBOBaTh B Y4EOHO-MCCIIEIOBATENBCKONW paboTe O OMOJIOTHH, SKOJIOTUU U
MeIULMHE, IPOBOJMMOM Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, U IyOJINYHO MPEACTaBIAThH
MIOJIyYEHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHUE OLEHHBATh OSTHYECKUE AacleKThl COBPEMEHHBIX MCCIEJOBaHMH B 001acTH
OMOJIOTUU ¥ MEIUIUHBI (KIOHHPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIECHHOE
M3MEHEHHE T'€HOMa U CO3[aHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYILECTBJIATh  OCO3HAHHBIA  BBIOOp Oynymedl  mpodeccruoHaabHON
JESTEIbHOCTH B 00J1aCTH OMOJIOTMM, METULMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUU, CEIBCKOTO
XO3SCTBA, THUIIEBOH  TMPOMBINUIEHHOCTH,  YIJIyOJIsiTh  TIO3HABAaTENbHBIA  HHTEpEC,
HalpaBJICHHBIH Ha OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIIEH NpOPeccuu M IMPOAOKEHHE
OM0JIOrnYecKoro oOpa3oBaHUsl B OPraHU3aALMIX CPEIHEro NpopecCHOHAIBHOIO U BBICIIErO
oOpa3oBaHMUs.

[IpenMeTrHble pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buosnorus» B 11 Knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK,
B ()OPMHUPOBAHNUN COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTUHBI MHUpA, B IO3HAHUU 3aKOHOB
MPUPO/BI U PELICHUH 3KOJOTUYECKUX MPOOJIEM UeIOBEYECTBA, a TAK)KE B PEIIEHUH BOIIPOCOB
palMOHAIBHOTO TMPHPOJIONIONIB30BAaHMsL, U B (OPMUPOBAHUM LEHHOCTHOIO OTHOIIEHHUS K
pupojie, OOLIECTBY, YETIOBEKY, O BKJIAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIJIAZIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUU, KOTOpas BKJIIOYAET ONpeesICHus
U TOHMMaHHUE CYIIHOCTH OCHOBOIOJAraloIuX OMOJIOTHYECKUX TEPMUHOB M MOHATUH (BHI,
sKocucTeMa, Ouocdepa), Ouojormueckue Teopuu (dBosoumoHHas Teopus Y. JlapBuHa,
CHUHTEeTHYeCKasi Teopus 3Boironun), yueHus (A. H. CesepiioBa — 0 MyTSX U HaIlpaBJICHUAX
sBomtoniuu, B.W. Bepnanckoro — o Ouocdepe), 3aKoHBI (F€HETHYECKOro paBHOBecHs J[xK.
Xapnu u B. BaitnOepra, 3apoasimeBoro cxonactBa K. M. bapa), npasuna (Munumyma lO.
JInbuxa, HSKOJOTHMYECKON NHpaMUAbl JHEPruH), rumore3sl (rumoresa «mupa PHK» V.

I'unGepra);



YMEHHE BIAJETh OCHOBHBIMM METOJAMHU HAay4YHOTO MO3HAHUS, HCIOIb3yEeMbIMH B
OMOJOTMYECKUX HCCIIEIOBAHUSAX JKHUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, W3MEpEHUE,
Ha0JII0/IeHNE, SKCIIEPUMEHT), CIIOCOO0AMU BBISBICHHS U OLICHKH aHTPOIIOTEHHBIX U3MEHEHUI
B IIPUPOJIC;

YMEHHE BBLICIATh CYIIECTBEHHbIC NMPU3HAKH: BHUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U
ouocdepsl, CTAOMIM3UPYIOLIETO, ABIKYILIETO M pa3phbIBAIOIIET0 €CTECTBEHHOTO 0TOopa,
AJUIONNaTpUYCCKOIro MW CHMIIATPHUYCCKOI'O BI/IZ[OO6p2130BaHI/ISI, BJIMAHUA ABWXXYHIUX CHUIL
IBOJIIOIIMH HA TEHO(OH/| MOMYJISIIINK, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpelie oOuTaHus,
Yepe[OoBaHMs HAIMpPaBJICHUN HBOJIOLUWH, KPYrOBOpPOTa BELIECTB M IOTOKA SHEPruu B
KOCUCTEMAX;

YMCHHUC YCTAaHABJIMBATH B3aWMMOCBA3U MCXKAY HOpoHcCCaMu 3BOJIOIHH, ABUIKYITHMU
CHJIaMH aHTPOIIOTC€HE3a, KOMIIOHCHTAMHU Pa3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM
OpPraHHU3MOB;

YMEHHE BBISBISATh OTIUYUTEIbHBIC MPHU3HAKU KUBBIX CUCTEM, MPHCIOCOOJICHHOCTH
BUJOB K Cpeac 06I/IT8,HI/I$I, a0HOTHYECKUX WU 6I/IOTI/I‘~I€CKI/IX KOMITIOHEHTOB 3JKOCHUCTEM,
B3aMMOCBSI3€ii OpPraHU3MOB B COOOINECTBAX, AHTPOIIOTCHHBIX HM3MEHCHHH B IKOCHCTEMAax
CBOEH MECTHOCTH;

yMEHHE UCIIONIb30BATh COOTBETCTBYIOIIUE apryMEeHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY IJId JO0Ka3aTCJIbCTBA POACTBA OPraHU3MOB PpPa3HbBIX
CUCTCMATUYCCKUX TPYIIl, B3aMMOCBA3HW OPraHu3MOB HU CPEALI O6I/IT3HI/I$[, C€ANHCTBA
YeNOBEYECKHX pac, HEOOXOAUMOCTH COXpPaHEHHS MHOTO00pa3us BHJIOB M DKOCHCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

YMCHHUEC pCIIaThb Onoornyeckue 3ala4, BBIABJIATL NMPHUYHUHHO-CICICTBCHHBIC CBA3H
MCXKAY HCCICAYCMBIMU OMOJIOTHYECKUMHA nmponeccaMu M SBJICHUAMHU, ACIATb BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBITIOJIHATD JTA00OPATOPHBIE U MPAKTUUYECKHE padOThI, COOIOIATh MPaBUIa MPU
pabote ¢ yaeOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMCHHUEC BBIABUTaTb THUIIOTC3bI, IMPOBEPATH HX OSKCICPHUMCEHTAJIBHBIMHU CpCACTBAMU,
dbopMynupys 1elnb HWCCIENOBAHUS, aHAIM3UPOBAaTh TONyYeHHBbIC pE3yJabTaThl M JeNaTh

BBIBOJBI,



YMEHHE Y4acTBOBATh B y4eOHO-HCCIIECAOBATEILCKOW pabOTe 10 OUOIOTHH, IKOJIOTHH H
MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTABIISATH
MOJTyYCHHBIE PE3yJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMCHHUC OLCHHUBATL THUIIOTC3bBI U TCOPHUHU O IMMPOUCXOKACHHUU XKU3HU, YCIOBCKA U
YeJIOBEYECKHUX pac, O MPUYHMHAX, IMOCIEACTBUAX H CIIOCO0aX MPEIOTBPAICHHS TI00aTbHBIX
M3MEHEHUH B Onocdepe;

YMEHHE OCYIICCTBISATh OCO3HAHHBIM  BBIOOpP  Oyaymielt  mpodeccrHoHanbHON
NEeSATENIbHOCTH B 00JacTH  OWOJIOTMH, JKOJIOTUH, TPUPOJIONOIB30BAHMS, MEIUIIHBI,
OMOTEXHOJIOTHH,  IICUXOJIOTUH,  BETEPUHAPUHU,  CEJIBCKOTO  XO3SAHCTBA,  MHIICBOU
MPOMBIIICHHOCTH, YIITYOJISITh TO3HABATEIIbHBIM WHTEPEC, HAINPABICHHBIH HAa OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIEH MPOPECCHH W MPOJOJIKCHHE OHOJIOTHYEeCKOro 0o0pa3oBaHUs B

OpraHu3aIMsIX CpeIHero poheccuoHaIbHOTO U BBICILIETO o0Opa3oBaHMUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHnoBaHue KoauvecTBoyacoB
Ne DJIeKTPOHHbIE (undposbie)
pa3aejio u TeM KoHTpoJibHbIC IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
MporpamMmMbl padoThI padoThI
bubanoreka HOK
buonorns kak Hayka 1
https://m.edsoo.ru/7f41c292
KuBble CHUCTEMBI M HX 5 bubmnoreka HOK
U3ydeHHE https://m.edsoo.ru/7f41c292
bubnuoreka HOK
Buonorus kneTku 2 0.5
https://m.edsoo.ru/7f41c292
Xumuueckas 10 1 bubnmoreka HOK
1
OpraHu3aIys KIETKU https://m.edsoo.ru/7f41c292
Ctpoenne u (QyHKIUU g . ) bubnuorexa HOK
KJICTKH https://m.edsoo.ru/7f41c292
O0OMeH  BelmecTB U
[IPEBPAILCHUE SHEPrUuU o 1 bubnuoreka HOK
1
B KIICTKE https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Hacnencrsennasa

Bubnuoreka LHOK
7 uHpopMmanus u| 9 0.5
https://m.edsoo.ru/7f41c292
peanu3anus e€ B KICTKE
8 KusaenHarin LIUKJI 6 1 Bbubmanoreka HOK
KIICTKH https://m.edsoo.ru/7f41c292
9 Ctpoenue u GyHKIUU 17 15 bubnmnoreka HOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
PasmHOXeHUE i bubnuorexa HOK
10 8 15
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
I'enetuka — Hayka o
HacjlaeACTBEHHOCTU u bubnuoreka HOK
11 2 0.5
U3MEHYHUBOCTH https://m.edsoo.ru/7f41c292
OpraHU3MOB
3aKOHOMEPHOCTH bubnuorexa HOK
12 10 1
HACJIEICTBEHHOCTH https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH 6 L bubnuoteka HOK
U3MEHYHUBOCTH https://m.edsoo.ru/7f41c292
I'eneTnka yemoBeka
Bubmnunoreka HOK
14 3 0.5

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Bubnuoreka LHOK
15 Cenek1usi OpraHu3MOB 4 1
https://m.edsoo.ru/7f41¢c292
buorexnonorus "
Bubnuoreka LHOK
16 CUHTETHUYECKAS 4
https://m.edsoo.ru/7f41c292
ouosorus
bubnuoreka HOK
17 PesepBHOE Bpems 1
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoaunuecTBO 4acoB

Ne HanmeHnoBanmue pa3nenoB u DJIeKTPOHHbIE (uu¢posBbie)
KoHTpoJibHbIE
n/m | TeM NPOrpaMmbl Bcero IIpakTuyeckne padoTsl oOpa3soBaTeIbHbIE Pecypehbl
padoThI
3apoxkaeHue W pa3BHUTHE
bubnnoreka HOK
1 ABOJIIOIMOHHBIX 4
https://m.edsoo.ru/7f41c292
MpEACTaBICHUIN B OMOJIOTUH
Muxkpo3Boronus u eé bubnuoreka [HOK
2 14 1 2
PE3YIIbTATHI https://m.edsoo.ru/7f41¢c292
3 Maxkpo3Bononus u eé 6 bubnuoreka [HOK
PE3YIIbTaThI https://m.edsoo.ru/7f41¢c292
[Ipoucxoxnaenue u pas3BUTHE bubnuoreka [HOK
4 15 1 1.5
KM3HH Ha 3emiie https://m.edso0.ru/7f41¢c292
. [IpoucxoxaeHne demoBeka — 10 . . bubnuoteka [HOK
AHTPOITOTEHE3 https://m.edsoo.ru/7f41¢c292
Dkojiorusi —  Hayka O
6 B3aHMOOTHOIIICHUSIX 3 05 bubnuorexa LHOK
OpPTraHHU3MOB u . https://m.edsoo.ru/7f41c292

HaaAOPraHUW3MEHHBIX CHUCTEM C



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OKpYy>Karollen cpeon

Bbubnuorexa HOK
7 Opranusmsl 1 cpesia OOUTaHus 9 1.5
https://m.edsoo.ru/7f41¢c292
Bbubnuorexa HOK
8 DKOJIOTHS BUJOB U MOIMYJISIIIUI 9 0.5
https://m.edsoo.ru/7f41¢c292
. DKOI0THs COOOIIIECTB. 12 05 bubnmoteka HOK
DKOJIOTHYECKUE CUCTEMBI . https://m.edso0.ru/7f41c292
10 buocpepa  —  rmobampHas 6 bubmmoreka LIOK
AKOCHCTEMA https://m.edso0.ru/7f41c292
bubnnoreka HOK
11 UYenoBek U OKpyKaromas cpea 6
https://m.edsoo.ru/7f41¢c292
bubnnoreka HOK
12 PesepBHOE Bpems 8
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYHECTBO YACOB
102 7.5

10 [TIPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

VYueOHUKM

10 knmacc — buonorust. 10 knacc. ba3zoBsrii u yriryonennsiit ypopau: Yuebnuk / I.B. Aradonosa, B.W. CuBoriazos. — M. [Ipocda, 2019

r.—256c.

11 xmacc — buonorwus. 11 kiacc. ba3oBeiii u yrmyonennsiii yposau: Yueonuk / U.b. Aradonosa, B.M. CuBornazos. — M. [Ipoda, 2020

r.— 208 c.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

1. EI'D. buonorus : TumoBsle 3kx3aMeHanmonHblie BapuaHtel : 30 BapuantoB / mox pen. B.C. PoxmoBa. — M.: HM3nareinscTBO
«HammonansHoe obpazoBanuey, 2019.- 368 c.
2. buonorus. EI'D — 2018. Temarnueckuit TpeHuHr. Bee Tunsl 3aganuii: yuebnoe nocodue / A.A. Kupunenko. — Poctos uv//1: Jlernon,
2017.- 384 c.
3. Bbuonorusa. COopHUK 3a1ad 1o reHeTHke. ba3oBbIii, TIOBBIIIICHHBIN, BRICOKHH ypoBHH EI'D : yueOHO-MeTomuueckoe mocooue /A.A.
Kupunenko. — U3n. 5-e., nepepad. 1 nonosnn.- Poctos v//1: Jlernon, 2013 .- 272 c.
. EI'D. buonorus: ITomarosas moaroroska / KO.A. CagoBanuenko.- Mocksa : Dkcmo, 2018.- 368

«Cnam I'MMA: Pemry EI'D u Peury OI'O»

OdunmansHbiii nHPOpMarmonHsiid moptan EI'D. http://ege.edu.ru/ru/

4
5
6. https:/fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda
7
8. Bcepoccuiickue nposepounslie padoThl. OuiinanbHbIN callT

9

. PemernukoBa, O. A. Ocobennoctu nepcnekTuBHbIX Moaeineir KUM OI'D.

10. Poxios B. C. IlepcniektuBHas mozaens KM OI'D no 6uonoruu.


https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda
http://ege.edu.ru/ru/

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Teneruka B 3agayax : yueOHOe ocobue o Kypcy ouonorun / I’ A. Anensimnna, @.K. Agensmun.- M.: [nanera, 2013.- 174 c.

2. buonorus. OCHOBI TCHETHKH, MEHJICITU3M : YPOKH C UCIIOJIb30BaHUEM MOAYJIbHOU TexHosoruu. 10 kimace / aBT.-cocT. B.M. XykoB. —
Boarorpan : Yuutens, 2007.- 108 c.

3. Jumpaktudeckuit marepuan mo obmieit ouomoruu : 11 k1. : mocodbue s yaureneid — M. [Ipocsemenue.- 1990.- 127 c.

4. Meronndeckre peKOMEHIAIUH 10 TPOBEICHHIO 1abopaTtopHbIX padot. buonorus. / F0.B. Axmanuna.- M.: OOO «Pycckoe ciioBo -
yueOHuK» , 2014.- 40 c.

5. Tunwuunsle ommobku npu BeinonHenuu 3aganuii EI'D.- M.: OO0 «TU]JI «Pycckoe cnoBo — PCy», 2009.- 120 c.

6. Meroauueckue Marepuaibl i Mpeacenareeii U WieHOB MpeaIMeTHBIX KOMUCCHH cyobekToB Poccuiickoit denepanuu mno mpoBepke
BBITIOJTHEHUSI 3aJaHU C pa3BEpPHYTBIM OTBETOM JK3aMeHalMoOHHbIX padbor EI'D 2019 roma. buonorus :meto-guueckue
PEKOMEH/IAINH TI0 OIIEHUBAHUIO BBHITTOJIHEHHS 3aJIaHUM C pa3BEPHYTHIM OT-BeTOM. / aBT.—coCT.: B. C. Poxyos, E. A. Hukumiona, P. A.

IlerpocoBa — M., 2019. — 48 c.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccwuiickas anexrponnas mkonahttps://resh.edu.ru/

Sxmacchttps://www.yaklass.ru/

Wurtepret-ypok (0Opa3oBarensHbIi BUaeo nmoptai) https://interneturok.ru/

buonorus — Hayka o »xwuBo# npupozae https://resh.edu.ru/subject/lesson/3827/start/118940/

CuemnnenHoe Hacienosanue reros https://resh.edu.ru/subject/lesson/3861/start/295751/

o o~ wbdE

T'enetnka u cenexmusa https://resh.edu.ru/subject/lesson/3861/start/295751/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

7. JloxasarenscTsa 3Bosronuu https://resh.edu.ru/subject/lesson/5391/start/301036/

8. Coobmectsa u skocucremsl https://resh.edu.ru/subject/lesson/5501/start/119075/

9. TnmoGanbHbIe SKOTOrHYecKUe podaembl https://resh.edu.ru/subject/lesson/3896/start/17493/



https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/3896/start/17493/
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