HHOACHUTEJBHAA 3AIINCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-3
«O6 obpazoBanuu B Poccuiickoit ®Denepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
ydaeOHoro npeamera «bHonIorus» U OCHOBHBIX IMOJIOXKEHUN (emepanbHO pabodel mporpaMMbl
BOCIIMTaHUA.

VYueOusiii npenmer  «buonorus» yrnyonénnoro yposus wu3ydenus (10—11  kiaccsr)
ABIISICTCA OJHUM M3 KOMIIOHEHTOB IIPEIMETHOM 00nactu «EcTecTBEHHO-HAyUHBIE MPEAMETHD».
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnaniu 00y4eHus Ha YpPOBHE CPETHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeHUM OOLIMM, CpeAHMM IPOQPECCHOHATIBHBIM U BBICIIMM 00Opa3oBaHueM. B To jxe Bpems
KaX/IbI U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa30oBaTeNbHbIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 33Jay, CBS3aHHBIX C MpodopHueHTanuen
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH 00JacTH HAay4YHOTO 3HAHHMA,
CBSI3aHHOTO C OWOJOrMed, METUIMHOM, HKOJOrMel, ICHXOJOrHed, CIOPTOM MM BOEHHBIM
JIEIIOM.

[Tporpamma no yueObHomy npeamety "buosnorua" naér npexacraBieHue O LEIM U 3ajadax
u3ydeHus yaeOHoro npeamera «bruosorus» Ha yriyOnéHHOM ypOBHE, OTPEIEIsieT 00s3aTeIbHOE
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUpOBaHUE IO pasjesiaM U TeMmaw,
pacrpeneneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yUeHHs y4eOHOT0 MaTepuraa
C Y4éTOM MEXINPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3ell, JIOTMKM YdeOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH o0ywaromuxcs. B mporpamme mo OMONIOTHH peann30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Y€HHEM OMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarojgapss uyemMy IIpOCMAaTpUBAaeTCs  HAIPaBICHHOCTb Ha  IOCIEAYIOIEee  Pa3BUTUE
OMOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTHUYECKOI0 MBILIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoaHoit cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO K MiIaHUPYEeMbIM JMYHOCTHBIM, METANpeJAMETHBIM U HPEAMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH OOYYaIOIUXCs 10 OCBOCHMIO COJEp)KaHUs OMOJOrMYEcCKOro OoOpa3oBaHUsS Ha
YPOBHE CpeHero 001ero oopa3oBaHus.

VYueOHnblii npenmer «buosnorus» Ha ypoBHE cpeAHEro oO0IIero oOpa3oBaHMs 3aBEPILIAET
Ounonoruveckoe oOpa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriayOJieHne 3HaHUMN
00ydJarommxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOM W KJIETOYHOM Ouoyioruw,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUYCHUA U SKOJIOTHH.

N3zyuenne yuebHOTO mpenmMeTa «buonorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIUXCS K TOCIEIYIONIEMY TOJIYYCHHIO OWOJIOTHYECKOro oOpa3oBaHUs B
By3aX U OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CHUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHH OOYy4YaroUIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3/esioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouosornyeckre 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YelIoBeKa,
06HH/IX 3aKOHOMCPHOCTAX JKHU3HH, JOIOJHUTCIBHO BKJIKOUYCHBI OHMOJIOTHYECKHE CBCACHU
NPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJIb30BATh KAaK OPUEHTUPBI IS



MOCIEAYIOET0 BhIOOpa mpodeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTHYECKHX 3HAHHHA C
COOTBETCTBYIOIIMMH 3HAHHUSMH, TIOTYICHHBIMU 00yYArOIIUMUCS TIPU U3y4eHUH (PU3HKH, XHUMHH,
reorpadun U MaTEMATHKH.

Ctpykrypa mporpamMmbl 1Mo ydeOHOMYy mnpenmery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIN MOAXOABI K H3yueHuio Ouonoruu. COriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 MHupa Ha 3emile, COXpaHEHHUs OHOJOTMYecKOro pazHooOpaszus
wiadetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSIPHOW M KIETOYHOW Ouojoruw,
SMOPUOJIOTUH U OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJEKLUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTYAIM3UPYIOTCS 3HAHUS OOYyYaIOMUXCS MO OOTaHWKE, 300JOTHH, aHATOMHH,
¢dbuznonoruu yenoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI AKOJIOTUU U
yuenue o 6uocdepe.

VYuebubiii npeamer «buonorus» mnpuszBaH 00ECHEYUTh OCBOCHHUE OOYYAIOIIUMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHIMIIOB W IpaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJsALud, OUOLIEHO3a, SKOCHCTEMbI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX aClEeKTax
Ouosnornyeckux 3HaHui. /g pa3BUTHS U MOJJEp)KaHUS MHTepeca 00ydarolmuxcs K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COJIEPIKAaHUU TPOTPAMMBI 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUSA TOW WIM MHOH
oOnacTu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€XkHBIX YUEHBIX B PELIECHUE BAKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX ITPOOIIEM.

Llens m3ydeHust yueOHoro mpeamera «buonorus» Ha yriayOJaEHHOM ypOBHE — OBIIAJICHUE
00YyYalOUIMMHUCS 3HAHUAMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHOW OPraHM3alH >KUBBIX CHUCTEM
pa3HoOro paHra u NpuoOpeTeHHe YMEHHUH UCIIONb30BaTh ATH 3HAHH B (JOPMUPOBAHUHM MHTEpeca
K ONpenenéHHO 00acTu npoQecCHOHaIbHOM ESATEIbHOCTH, CBSI3aHHON C OMOJIOTHEH, WIN K
BBIOOPY y4eOHOTO 3aBEeICHHS IS TPOIOIDKEHHS OMOIOTHIECKOTO 00pa30BaHM.

Joctmxenue nenu usydeHus yueoHoro npeamera «buosnorus» Ha yriyOn€HHOM ypoBHE
o0ecreunBaeTcst pelieHrueM caeyomuX 3a/1au:

OCBOGHHE  OOYYarOIIMMHUCA CHCTEMbl OHOJOTMYECKMX 3HaHHW: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIHUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBHIIAX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHHU,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHWu3M, TOMYJISIHS, BHI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCSA OTKPBITUSX M COBPEMEHHBIX HCCIEIOBAHUSX B
OHOJIOrnH;

O3HaKOMJIEHHE  OOyyaromMxcsi C  METOAAMU  [O3HAaHMS  JKUBOW  NPHUPOJBL:
MCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHON U KIETOYHOM OMoJioruu,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUH, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJICOHTOJOTMM, O3KOJOTHH); METOJaMH  CaMOCTOSITEJIBHOIO  MPOBEIEHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B Jlabopatopuud M B IpHpone (HaONoJaeHHe, H3MepeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHE);

OBJIaICHUEC O6yanOHIHMHC${ YMCHHUAMU: CaAMOCTOSATCIBHO HaXOAWTb, aHAJIUM3HUPOBATH H
HCIIOJB30BaTh 61/IOJ'IOPI/I‘-ICCKyIO PIH(I)OpMEl].[PIIO; MOJIb30BAThCS OMOJIOTHYECKOM TCpMHHOJ’IOFHCfI u
CI/IMBOJ'II/IKOI\/II; YCTaHAaBJIMBATb CBs3b MCXKIAY  pPa3BUTHEM Ouoorun u COoMaJIbHO-
O9KOHOMUYCCKUMHN H SKOJIOI'MYCCKHUMH HpOGJ’ICMaMI/I YCJIO0BCUYCCTBA, OLICHUMBATL IIOCICACTBHA



CBOCH JIEATENILHOCTH [0 OTHOIIEHUIO K OKpPYXKAIOIIeW MTPHUPOIHON cpene, COOCTBEHHOMY
3I0POBBIO W 3J0POBBIO  OKPYXKAIOIIMX JIFOJel; OOOCHOBBIBATH M COONIOAATH  MEpbI
npodunakTuku HHQPEKIIMOHHBIX 3a00JICBaHMA, MPaBUIa TIOBEJICHUS B MPUPOJIE U 0OCCIICUCHUS
0€30MacHOCTH COOCTBEHHOM J>KM3HEIEATEIIBHOCTH B YPE3BBIYAWHBIX CHUTYAIUSAX MPUPOIHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIE HAyYHBIC OTKPBITHS B 00JacTH
OHOJIOTHH;

Pa3BUTHUC Y o6yqa10umxc;1 HHTCIUICKTYAJIBHBIX U TBOPYCCKUX CIocoOHOCTEH B mponecce
3HAKOMCTBaA C BbIJAIONIUMHUCA OTKPBITHUAMU U COBPCMCHHBIMU HCCJIICIOBAHUAMH B GI/IOJIOI‘I/II/I,
peuia€MbIMU €10 HpO6HeMaMI/I, MCTO,I[OJIOFI/Ieﬁ OMOJIOrTYECKOr0 HCCIICO0BAaHMUs, ITPOBEACHUA
SKCIICPUMCHTAJIbHBIX HCCJIGIIOB&HI/Iﬁ, pelICHUA OMOJIOTUYECKUX 3aaa4y, MOACIIUPOBAHUA
OMOJIOTHYECKUX O0BEKTOB U IMponecCoB;

BOCIIUTaHHE Y OOYYaIOIIMXCSl IEHHOCTHOTO OTHOLICHMS K JKUBOW MPHUPOJIE B LIEJIOM MU K
OTHENbHBIM €€ O0bEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyJIbTyphbl IMOBEJIEHHUS B NPUPOJE; MHTEIPALMM €CTECTBEHHO-HAy4YHbIX
3HAHUI;

npuoOpeTeHne 00yJarolUMHUCS KOMIETEHTHOCTH B PallMOHAIbHOM IPUPOIONIOIb30BAHUU
(cobOnrosenne mpaBWJI TOBEACHHS B MPHPOJE, OXPaHbl BHJIOB, OJKOCHCTEM, OHOC(eEpsb),
COXpPaHEHUHU COOCTBEHHOI'O 370POBBS U 3[0POBBSl OKPYXKAIOUIMX JtoAed (COOMIOaeHUsT Mep
npopUIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MACHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOICHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJOrMYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBHHM [UIsI OCO3HAaHHOIO BbIOOpa OOY4YaIOLIUMMUCS HMHAWBHUIYAJIbHOU
00pa30BaTEeIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH HOCIEayoIEeMy HNpopecCHOHATbHOMY
CaMOOoIIPEACIICHUIO, B COOTBCTCTBUM C HWHIAWBUAYAJIbHBIMH HHTEPCCAMU U HOTpe6HOCT$IMI/I
pEeruoHa.

OO0mee 4yuCIO YacoB, OTBEIEHHBIX Ha HM3yuyeHUE OMOJIOTMU Ha YrIyOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 uaca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefiento).

Ot0op opraHM3alMOHHBIX (QOpPM, METOJOB M  CpPEACTB O00y4eHHs OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CHELU(PHUKH €ro COAepKaHUs M HANpaBIEHHOCTH Ha MPOJOJIKEHUE
OMoIOTHYEeCKOro 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM TMPU O0yYEeHUU OMOJOTHU Ha YrIyOJEHHOM YpOBHE SIBIISIETCS
MpOBEJCHUE JAa0OpPaTOPHBIX U TMpakTHueckux pabdotr. Takke ywyacTtue oOydarmmxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM  y4eOHO-UCCIIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS. YYUTEJIEM Ha OCHOBE HWMEIOIIMXCA MAaTepUaIbHO-TEXHUUECKHX PECypCcoB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.

COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxxaHve  TpPOrpaMMbl,  BBIICIICHHOE KYPCUBOM, HE  BXOJUT B  IMPOBEPKY
rocynapcTBeHHoU utoropoi arrecranuu (I'MA).



Tema 1. buojiorusi Kak HayKa

CoBpemenHass OMoNOrUs — KOMIUIEKCHAs Hayka. KpaTkas uctopusi pa3BUTHS OHOJIOTHU.
buonornyeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3nayenue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHple c¢ Ouosorueil. 3HaueHHWe OHOJOTHMM B MPAKTUYECKOU
JESTEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
PUPOJIBIL.

JdemoHcTpauuu
Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mengens, B. W. Bepuanckuii, W. II. IlaBnos, M. W.Meunuko, H. W. BaBuios, H.

B. Tumodees-Pecosckmii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabauupl u cxembl: «CBA3b OMOJIOTHHU C IPYTUMH HayKamm», «Cucrema OHOJIOTMYECKHX
HaYK».

Tema 2. ’KuBble cucTEeMbI M UX U3yYeHHUE

’KuBbIe cuCTEMBI KaK npeaAMET U3YUCHU A ouoaoruu. CBOMCTBA JKUBBIX CHCTEM: CANHCTBO
XUMHYECKOI'0 COCTaBa, HAUCKPCTHOCTb MU HEJIOCTHOCTH, CJIOKHOCTL W YHOPAAOUYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMoopranusanus, CaMOBOCITPOM3BCJCHUC, pPasaApa)knuMocCThb,
HU3MCHUYUBOCTDB, POCT U pa3BUTHUC.

YPOBHM OpraHuM3allMM >KMBBIX CHCTEM: MOJIEKYJSIPHBIN, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. IIpoueccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak popma cymiectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMbI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. MeToasl Ouosornueckoil Hayku. HabmioneHue, nusmepenue,
DKCIIEpUMEHT, CUCTeMaru3anus, wmeraaHanus3. IloHaTMe O 3aBUCUMOM M HE3aBUCHUMOU
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsaTHE BBIOOPKH U €€ J0CTOBEepHOCTh. Pa3dpoc B Omonornueckux AaHHbIX. OleHka
JIOCTOBEPHOCTH TOJIy4EHHBIX PEe3yJbTaTOB. [IpMUMHBI UCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuuel u  cxembl: «OCHOBHBIE NPU3HAKM JKU3HU», «buolOrMYecKHe CUCTEMBI,
«CBoOliCTBa )KMBON MaTepun», «Y pOBHHM OPraHU3ALMM KUBOU MPUPOB, «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buocdepan, «MeTo bl H3ydeHHS] JKUBOU MPUPOIBI.

OGopynoBanue: 1a00paTopHOE  00OpYIOBaHWE  JUId  INIPOBENEHUS  HAOJIIOJECHMH,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckasi padora «/crnoap30BaHNe PA3NMYHBIX METOJOB IPU HM3YYEHUU JKUBBIX
CUCTEMN.



Tema 3. BuoJsiorusi KjieTku

Krnetka — cTpykTypHO-QYHKIMOHANIbHAS €IMHULA KUBOTO. MICTOpUS OTKPBITUS KJIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IllBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOM OMOIOTHMH: MHUKPOCKOINHUsS, Xpomartorpadus,
anekTpodope3, MeTOJ, MEUYeHbIX aTroMoB, AuddepeHunanbHoe  EeHTpUdyrupopasue,
KYJIbTUBUPOBaHUE KIIETOK. M3y uenue purcuposanmuix K1emoK. DneKTpoHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.

JdemoHcTpauuu

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

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «Mctopus
Pa3BUTHSI METOZI0B MUKPOCKOIIUI.

O6opyI0oBaHKE: CBETOBOM MHUKPOCKOII, MUKPOIPENapaTbl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTuuyeckas pa6ora «/3ydeHne MeETONOB KIETOYHOH OHojoruu (xpomarorpadus,
aekTpodopes, ruddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi opranusanus KJICTKHA

XHWMHMYECKUH COCTaB KIETKA. Makpo-, MUKpO- U YJIIbTPaMUKpPO3JIeMEHTHL. Boja u e€ pons
KaK pacTBOPUTENs, pPEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISALHH.
MuHepanbpHble BELIECTBa KJIETKH, UX Onosiornyeckas posib. Posib KATHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKu. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocrtaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, MmenTuigHas
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYpbl. [leHaryparus. CBoiicTBa O€JKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHkium 6enkoB. [Ipuonui.

VYrneBonbl. MoHOCaxapu/ibl, aUcaxapujibl, OJUrocaxapuiibl W monucaxapuisl. OOmmit
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonorumdeckune QyHKIUN
YTJIEBOJIOB.

Jlumunel.  I'mapodunbsHO-THApOdOOHBIE  cBoMcTBa.  Kiaccudukauus — n1unuaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, cTrepouibl. buonornyeckue Gpynkuun nunuaos. Obume
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJYIPOHHUIIAEMOCTb.

Hyxnennosbie kucnotel. IHK u PHK. Crpoenne HyknenHOBbIX KHCIOT. HykneoTuubl.
[Tpunmun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.



Crpoenne Mosnekynbl AT®. Makposprudeckue cBsizu B moJiekysie AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, HX (QYHKIIMH B  KIETKe. /pyeue
HYKIeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JAHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouosiorus: OMOXUMHUYECKHME U OMO(pU3MYECKHE HCCIETOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —Omomoiiekyl. Modenuposanue cmpykmypovl U QYHKYuUi
buomonexyn u ux Komniekcos. Komnvromepmuiti Ousaiin u opeanuyecKuti Cunme3s 6UOMONEKY U
UX HenpupoOHbIX AHALO208.

JdemMoHcTpanuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. lIpy3unep.

EI/IaF[zaMMHZ ((PaCHpeI[eJICHI/IC XUMHYCCKHX DJIEMEHTOB B  HEKHMBOM IIpupoac»,
((PaCHpe,Z[CJ'ICHI/Ie XUMHYECKHUX 3JIEMEHTOB B JKHBOM IpUpoOaACH.

Tabnuuel u cxemsl: «Ilepuoguueckas Tabiuna XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe OpraHu3moB», «CTpO€HHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€nKOBOW MOJEKYIb», «CTpoeHHEe MOJEKYJd YrieBoAoB», «CTpoeHHE MOJIEKYI
ununoBy», «HykienHoBble KUCTOTHIY, «CTpoeHre MosIeKyIbl ATO».

OO6opynoBanue: XMMUYECKas MOCyia U 000pyI0BaHHE.
JlaGopaTopnas padora «OOHapyxeHue OelKOB € MOMOLIbI0 KAU€CTBEHHBIX PEAKLIUII».

JIaﬁopaTopHaﬂ paﬁoTa «HccnenoBanue HYKJIICMHOBBIX KUCJIOT, BBIACIICHHBIX N3 KJICTOK
PAa3JIMIHBIX OPraHU3MOB).

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIETOK: dyKapuoTHYecKass U mpokapuotnueckas. CTpyKTypHO-(YHKIIMOHATBHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHueckoil kierku. Kierounas crTeHka OakTepuii ©u  apXei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenne u pyHKIIMOHUPOBAHHUE dyKapUOTHIECKOH KieTku. [masmarndeckas memOpana
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes3
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddysusa, oOneruéHHas nudQys3us), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIA aKTHBHBIA TpaHcnopT). [lomymponunaemocts memOpansl. PaGota
HATpHUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (paronnTo3. k301unTo3. Kierounas creHka.
Crtpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

Hurommaszma. [luro3zonb. Lutockener. JBumxkeHue uuroriazMbl. OpraHoujbl KIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: »HJomIazmMarndyeckas cetb (DIIC), anmapat I'onbmku,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TpaHyIApHOTO peTUKyiayma. Mexanusm Hanpasnenus 6eikog 6 OIIC. CunTtes
pactBopuMbIXx  OenkoB. CuHTe3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHyssipHBIi)
SHJIOMIa3MaTHYecKuil petukyinyMm. CekpetopHas ¢yHkuus annapata ['onbxu. Moougukayus



benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbix KieTok. Kiierounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KIETKU: MHUTOXOHIPUHU, IUIACTHIBL. [Ipoucxoaicoenue
mumoxonoputi u naacmuo. Cumdbuocenes (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MHUTOXOHApUA © mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUTACTHI  BBICIIIUX
pacTeHuil.

HememOpanubie opranoupl kietku CtpoeHue U QyHKIUH HEMEMOPaHHBIX OPraHOUIOB
KJIeTKU.  Pubocomsl. Ilpomescymounvie  guramenmol.  MuUkpopuiaMeHTbl. AKmunosvle
Mukpogunamenmol.  MBIIICUHBIE — KJICTKU. AKMUHOBble — KOMNOHEHMbL — HEMbIULEUHbIX
kremok. Mukpotpyoouku. Kierounsiii mentp. CTpoeHHE W JABHIKCHHE KTYTHKOB U PECHHYCK.
MukpoTtpybouku 1uroriasMel. LleHTprons. berku, accoyuuposanivie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopuuvie benxu.

Snpo. O6on0YKa sipa, XPOMATHH, KapHOIIa3Ma, SAPBIIIKA, UX CTPOCHUE U (DYHKIHH.
Snepubliii GenkoBelid MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. dyxpomamun u 2emepoxpomamut. benKkn XpoMmaTuHa — TUCTOHBL. Junamuxa s0epHol
06010uKu 6 Mumo3se. foepuulii mpancnopm.

Knerounsie BriroueHus. CpaBHUTENIbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapHOT
(pacTuTeIBHOM, )KUBOTHOM, TPUOHO ).

JdeMmoHcTpamun
Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabauiel u cxeMbl: «CTpoeHHE JYKAPUOTUYECKON KIETKH», «CTpOeHHE KUBOTHOM

KJIeTKH», «CTpOeHNe pacTUTENbHOM KIeTKN», «CTpoeHrne MUTOXOHAPHW», «Sapo», «CtpoeHune
MPOKAPUOTUYECKOUN KIIETKI.

OO6opyoBaHME: CBETOBOM MHUKPOCKOI, MHKpPOIpENapaTrbl pPacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparhbl 0aKTepHUaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK PA3IUYHBIX OPraHU3MOB).
IMpakTuyeckas padora «/3ydyeHue cBOMCTB KJIETOUHON MEMOpaHbD».

JlabopaTopHnas pab6ora «/ccienoBanue mia3smoinnsa U ACIUIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax).

IIpakTnyeckas padora «/3ydyeHne NBIKEHUS IUTOILIA3MbI B PACTUTEIBHBIX KIETKAX).
Tema 6. O0MeH BelecTB U MpeBpPaLlieHHe JHEPIHMH B KJIeTKe

AccUMWISIIIMS U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTabonu3Ma. Turmbsl oOMeHa BellecTs:
aBTOTpOGHBIH M reTepoTpoHBIA. YyacTue Kuciaopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrnieueHue kietku: mpespamieHne ATdD B 0oOMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHil KIeTOYHOro meradonusMa. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otianuusi (epMEHTOB OT HEOPraHMYECKHX



KaTaln3aTtopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPBL.  3aBUCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUI OT Pa3INIHBIX (haKTOPOB.

[lepBuyHBII CMHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennvitl  gpomocunmes y  baxmepuii. Ceemocodoupaiowue nueMeHmvl U NUSMeHMbl
peakyuonHo2o yeumpa. Ponas xmoporutactoB B mporecce porocuHTe3a. CBeTOBas W TEMHOBAS
dazel. @omoovixanue, Cs., Cio u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuunbix (pakTopoB HAa CKOPOCTh OoTOCHHTE3a. 3HAaYeHUE (OTOCUHTE3A.

Xemocunre3. PazHooOpa3ue  OpraHu3MOB-XEeMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKkTepuu. 3HAUCHHE XeMOCHHTE3a.

Anas’poOHbIe opranu3mbl. Bunsl 6poskenus. [IpogykTsl OpoXeHHS U MX HCIOJIB30BaHHE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOJOTHH M BO30YAHTETH
Oome3Hei.

AdpoOHBIE OpraHu3Mbl. DTallbl dHEPreTHUecKoro odmeHa. IloaroToBUTENbHBIN ATarl.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIEINIEHUE TIIIOKO3bI.

Buonornveckoe OKUCIIEHHE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHI B MpoIeccax
OHMOJIOTUYECKOTO OKHUCJICHHUS. Huknuueckue peaxkuuu. OxucnuTenbHoe
dochopmmmpoBanue. dnepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou  AT®-cunmasei. llpeumyniecTBa a’poOHOr0 MyTH OOMEHAa BELIECTB  IEpen
aHadpOOHBIM. D(PPEKTUBHOCTD IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «POTOCUHTE3Y, «DHEpreTudecKkuii oOMen», «buocunTe3 Oernkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

O6ODVI[OB3.HI/ICZ CBETOBOH MHKPOCKOII, O60py,HOBaHI/Ie JJIL IPUTOTOBJICHUA MMOCTOAHHBIX
" BpCMCHHBIX MUKPOIIPCIIapaToB.

JlaGopaTtopunass pa6ora «/3yyeHne KaTaJIUTHUYECKOM AaKTHUBHOCTH (EpMEHTOB (Ha
IpUMEpPe aMUJIa3bl WIIA KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHue (EepMEHTAaTUBHOIO paCHICIJICHUS IEpPOKCHAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopuas padora «CpaBHeHUE NPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».
JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U JbIXAHUSI.

Tema 7. HacieacrBeHHasi MHpOpMalus U peajau3anus eé B KJeTKe

PeaKHI/II/I MAaTpU4YHOI'O CHUHTE3A. HpI/IHIII/IH KOMINUIEMCHTAPHOCTHU B PCAKIHAX MATPUIHOI'O

cuHTe3a. Peanmmzanms HacieacTBeHHOM uWHQoOpMmainuu. ['eHeTHYeckwil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. [IpuHIUNBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,



AHTUIApaLIEIbHOCTh, acUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnanus u e€ stanbl. Yuactue Tpancnopteix PHK B OmocunTe3e Oenka. YcinoBus
o6uocunresa 6enka. Koguposanue amuuokucnot. Pois pubocom B GnocuHTe3e Oemka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT 1
9yKapuoT. Perymsmus akTUBHOCTM TeHOB y mpokapuorT. [mmore3a omepona (P. XKakoo,
K. Mano). Monekynsapuvie mexanusmvl sKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpoiieccoB B kKieTke. Kierounslii romeocTas.

Bupycsl — HeksieTounble (hOpMBI )KU3HU M 00IUratHeie napasutbl. CTpoeHHe IPOCThIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusneunnviti yuxn JIHK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi 4YenoBeKa, JKUBOTHBIX, pacrenuit. CIINI, COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TIPOOJIEMBI.

buoungpopmamuka: ummecpayus u  awmanuz  ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — OUuoI02UecKUX — OanHvix. Hanomexnonoeuu 6  oOuonocuu u  meouyume.
Ilpoepammupyemoie gpynxyuu 6enkos. Cnocobvt 00cmasku 1ekapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabouiel 1 cxeMmsbl: «buocunTes  Oenkay, «l'eHeTmueckuii kom», «Bupyce»,
«baxrepuodaru.

IMpakTuyeckas padora «Co3gaHre MOJEIU BUPYCa.
Tema 8. ) KusHeHHBIH MUKJ KJIETKHA

Knerounslii 1mmki, ero mepuoasl u perynsuus. Murepdaza m muto3. OcobeHHOCTH
IpoLecCcOoB, MpoTekatronux B uHTepdase. [loaroroBka kietku K JeneHuto. IIpecunrernueckuit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTHYECKUN) TMEepPHOAbI
UHTEP(PA3BI.

Marpuunsiii  cunte3 JHK —  permmmkanms.  I[lpunnuner  permkanmu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIIAPALICIBHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocom. Temomepbl u  Temomepasa.
XpOMOCOMHBIIT HA0Op KJIETKH — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. I1010BbIE XPOMOCOMBI.

I[CJ'ICHI/IC KJICTKU — MHUTO3. CTa,Z[I/II/I MHUTO3a U MPOUCXOIAAIINEC B HUX IMPOLICCCHI. Tunel
MHUTO3a. KapI/IOKI/IHGS ¥ IIATOKWHE3. bronornueckoe 3Ha4eHNE MUTO34.

PCFYJ'IHIII/ISI MHUTOTHYECKOI'O ITHKJIa KJICTKH. HporpaMMpreMaﬂ KJIETOYHAs THOEIb —
alloIITOo3.



Knerounoe spo, XpoMOCOMBI, (DyHKIIMOHATTbHASI TEHOMUKA. Mexanusmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrka» — ououngopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauuu

Tabnuubl U cxembl: «OKU3HEHHBIM LUK KIETKW», «MuUT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanmsa [JHK».

O6opyaoBaHue: CBETOBOM MHKPOCKOIM, MUKpompenaparbl: «MHUTO3 B KJIeTKaxX KOpelIka
JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopuasi pa6ora «Habmonenue MuTo3a B KJIETKaX KOHUMKA KOpELIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3Hoo6pa3He OpraHu3MOB. OI[HOKJ'ICTO‘IHBIG, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OpTraHHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KUIHEACATEIILHOCTH OJHOKJICTOYHBIX OpraHu3MOB. bakrepuu,
apxeH, OAHOKJIETOUHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIIH, Apyrue npoTucThl. KojgoHnuansHble
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHW, OPraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeH: oOpa3oBaTelibHAs, IIOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHUs, (PYHKUUH U PacHOIOKEHHS
TKaHE! B OpraHax pacTEHUM.

Tkanm JKWBOTHBIX HW  YeEJIOBEKA. Tumnel JKUBOTHBIX TKaHEH: OIIMTCIIMAJIbHaA,
COCAMHUTCIIbHAsA, MBIIICYHAA, HCPBHAs. OcobeHHOCTH CTPOCHUH, q)YHKI_II/Iﬁ U PaCIOJIOKCHUA
TKaHEH B opraHax KMBOTHBIX W YCJIOBCKaA.

Opranbl. BereratuBHble M TeHEpaTHUBHBIE oOpraHbl pacTeHUH. OpraHbl U CUCTEMBI
OpraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CHUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmit. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBmxkeHue opraHu3MoB. JIBIDKeHHE OJHOKJIETOYHBIX OPTraHU3MOB: amMEOOUIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PpACTEHUH: TPONU3MbI U HACTHM.
JIBi>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pedexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIutanue OpTraHUu3MOB. ITornomenue BOJBbI, YTJICKUCIIOTO I'a3a U MUHCPAJIbHBIX BCIICCTB
paCTCHUAMMU. IIutanue >KUBOTHBIX. BHyTpI/IHOJ'IOCTHOG U BHYTPUKIICTOYHOC IIHIICBAPCHUC.



ITutanue TO3BOHOYHBIX >KUBOTHBIX. OTI[G.HBI MUIICBAPUTCIIBHOI'O TpaKTa. HI/IIJ_IeBapI/ITCJIBHBIe
KCEJIE3BbI. HI/IH_IeBapI/ITeJ'IBHaﬂ CHCTEMaA YCJIOBCKA.

Jlpixanue opraHusmoB. Jlpixanue pacteHuid. Jlpixanue >kuBOTHBIX. uddysus razos
yepe3 MOBepXHOCTh kieTku. Koknoe papixanue. JlpixarenbHas moBepxHOCTb. JKabepHoe u
NEroyHoe JpIXaHue. JIpIXxaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI JIETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIxaTeslbHasi CHCTEMa YeJIOBEKa.
MexaHu3M BEHTWISIUY JIETKUX Y ITHUI] U MIIEKONIUTAOIMX. Perynsauus npixanus. JlpIxaTeibHble
00BEMBL.

TpaHcnopT BeleCTB y OPraHu3MOB. TpaHCIOPTHBIE CHCTEMbl pacTeHul. TpaHcrnopt
BEUICCTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Beinenenue y opranuzMoB. Beigenenue y pacteHuil. BeineneHune 'y  KMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeaeHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLICIUTEIBHON CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amMra y OpraHM3MOB. 3alllUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil u
LUCTBI MPOCTEUIINX. 3aIMTa Yy MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa naccCUBHOW U
XUMHUYECKOH 3auThl. DUTOHIMIBL.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M HMX MpPOU3BOAHBIEC. 3allUTa
opranusma oT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbIi M TIyMoOpasbHbBIN
UMMYHUTET. BpoxkaAEHHBIN 1 puoOpeTEHHbIN ciennduueckuii UMMYHHUTET. Teopus KIoHaIbHO-
cenexktuBHoro ummynurera (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pa3,[[pa)KI/IMOCTB U peryjmsigusa 'y OpraHu3MoOB. PaS,[[pa)KI/IMOCTB Y OIHOKJICTOYHBIX
OpTraHHu3MOB. Takcucsl. Pa3,I[pa)KI/IMOCTL u peryimanusa 'y paCTCHHﬁ. PocToBhie BemiecTBa U MX
3HA4YCHUC.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHbIX. HepBHast cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u pednexkropnas ayra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHass perynsuus M SHIOKPHHHAs CHCTEMa XUBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOW U
SHIOKpUHHOU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuun

[Moptper: U. I1. ITanos.

Tabmuiel 1 cxembl: «OTHOKIETOYHbIE BOJAOpPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHCTEMBbI OpraHOB
MO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHee CcTpoeHuEe HaceKOMbIX», «TKaHM pacTeHui»,



«Kopuesbie cuctembl», «Crtpoenue crebias», «CTpoeHHE IMCTOBOM IIACTHMHKMY», «TKaHu
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurenbHas cucrema», «KpoBeHOCHas cuUCTEMay,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplueunas cucremay,
«BploenurenpHas cucreMa», «DHIOKpPHHHAA cucreMay, «CTpoeHne MbIunb, «MIMMyHUTETY,
«KumeunomnonoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkmn», «HepBhas cucrema
npecMbIKaomuxcs», «HepsHas cuctema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynioBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTsl OJHOKIETOUYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJIJIFOCKOB, KOJJIEKIIMM HACEKOMBIX, UIJIOKOKHUX, JKUBBIE
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuul pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE IPEmapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE Il JIEMOHCTpPAlMM IIOYBEHHOI'O M  BO3AYIIHOIO IMTAHHUS PACTEHUH,
pacuieruieHdsi Kpaxmaina ©u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE s
JIEMOHCTpALIMK OIBITOB 110 U3MEPEHMIO KUZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3Tra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI».
JlabGoparopHas padora «3yueHne TKaHEe )KUBOTHBIX».
JlabGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOT'O PACTECHUS».
Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAaHU3MOB

@®opMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) U IOJIOBOE.
Bunpt 6ecrionoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINSA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTku, win rameTsl. Meio3. Craguum Meiiosa.
[ToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornuecknii cMbIci Melo03a U MOJIOBOTO
npouecca. Melo3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiuieBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBble  kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmI010TBOPEHNE U AMOPHUOHATFHOE Pa3BUTHE >KMBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHs — HayKa O pa3BUTHH
OopranusMoB. Mopghozcenes — oOna uz 2nagnvix npooiem smbpuonocuu. Konyenyus mopghozenos
u modenu mopgpozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunel npoGnenus. [Jemepmunuposannoe u HedepMuHupoganHoe opodirenue. bnacmyna, munv
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKOMUTAIOMINX. 3apOJBIIIEBbIe JIUCTKU (TaCTPYIISLIMS).
3aknazka OpPraHoB M TKaHEH W3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE yacTei
Pa3BUBAIOIIETOCS 3apojblia (dMOpHOHANBHAS MHAYKIMS). 3akjiajka IUlaHa CTPOEHUS
KUBOTHOTO KaK pe3ylpTaT HepapXW4YecKUX B3auMoJeHcTBUN TeHOB. BnusHue Ha
IMOPHOHAIEHOE PA3BUTHE PA3THUHBIX (PAKTOPOB OKPYKAIOMIEH CPEIBI.



Poct u pasBurme xuBOoTHBIX. I[locTamOpuoHanpHBIM mepuon. I[Ipsmoe u HempsiMoe
pa3zButue. Pa3Bute ¢ meramopdo3oM y O€CMO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEMPSIMOTO PAa3BUTHUS, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOPbl pEryisiliid pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAIMOPUOHAIBHOTO PA3BUTHUSI Y KMBOTHBIX M 4esoBeKa. llepuojpl OHTOreHe3a uenoBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MTPOLECCHI.

PasmuoxeHue u pasButue pacreHuid. ['amerodur u crmopodut. Meiio3 B KM3HEHHOM
nukie pacrenuid. OOpazoBaHue CHop B Tporecce Meio3a. ['ameToreHe3 y pacTeHUH.
Om1og0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIONIOTBOPEHUE Yy
[[BETKOBBIX pacteHuii. OOpa3zoBaHUe U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEryJiaiuyd OHTOr€HEe3a Y PACTEHUN U KUBOTHBIX.
JdemMoHcTpanuu
[optpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuibl U cxeMbl: «BereratuBHOE pa3MHOKEHHEY, « THIIBI 6€CIIOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIbDY, «Pa3MHOKeHUE »HBIJIEHB», «Pa3MHOXKEHHE THAPBI»,
«Meiio3y, «Xpomocombly, «l'amerorenesy, «CTpoeHHE SHUEKICTKH U CIIEpMaTO30UIay,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmMoe u Hempsimoe pa3ButHe», «Pa3BuTHE MaCKOTO
Kyka», «Pa3zButue capanum», «Pa3Butue IArymku», «/{BoiiHOE OMIOJOTBOPEHUE Y LBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OAHOIOJbHBIX U JABYJOJBHBIX pacTeHUiD», «OKU3HEHHBIN LUK
MOpPCKON  KamycTbl», <«JKW3HEHHBI1 LHMKI MXa», <OKW3HEHHBI [UKI MNanopOTHUKAY,
«Ku3HEHHBIN LUK COCHBIY.

O6opyaoBaHKE: CBETOBOM MHUKPOCKOII, MHUKpOIpenaparbl ANLIEKIIETOK u
CrIepMaTo301u10B, MOACIIb <<I_[I/IKJI Pa3sBUTHUA JIATYIIKHW.

JlabopaTtopnasi padora «/I3ydeHHe CTpOEHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

HpaKanecxaﬂ paGOTa «BrIsiBICHHUE IMIPU3HAKOB CXOJACTBA 3apoz[blme171 ITO3BOHOYHBIX
JKHUBOTHBIX).

JlabopaTopuasi pa6ota «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcrtopusi craHOBIIEHWST W pa3BUTHUA TEHETHKM Kak Hayku. PabGoter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponp oTeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHeTUKU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumo¢eepa-Pecosckoro.

OCHOBHBIE T€HETUYECKNE MOHIATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
T€Hbl, AJITEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WUIOTA,
reTepo3nUroTa, YMCTas JUHUS, THOPHUAbI, TeHOTHIN, (peHoTur. OCHOBHBIE METOJ]bl T€HETHUKH:
TUOPUAO0IOTHUECKHUM, TUTOJOTUYECKHH, MOJIEKYIISIPHO-TE€HETUUECKHII.



JdemoHcTpauuu

Hoptpetsr: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-Pecorckmii.

TaOJauIbl ¥ CXEMBI: «MCTO,I[BI TCHCTUKU), «Cxembl CKpCUIMBaHUA).

JladopaTopnasi pa6ora «/po3oduia kak 00bEKT FreHETUUYECKUX HUCCIEAOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOO0Opa3us
ruOpus1oB nepBoro nokosjeHus. IIpaBuno nomunupoBanus. Bropoil 3akoH MeHaens — 3aKkoH
pacieruieHus Ipru3HaKkoB. L{UuTonoruuyeckne 0OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTBI FaMeT.

AHaJ'II/ISI/IPYIOH_[ee CKpPCIHIMBAHHUC. HpOMC)Ky'TO‘{HHﬁ XapaKTep HaCJICJOBaHUA.
Pacmiennenue IMPHU3HAKOB IIPpHU HECIIOJIHOM JOMUHHUPOBAHHUU.

HI/IFI/I6pI/II[HOC CKpCIIUBAaHUC. TpeTI/Iﬁ 3aKOH MGHI[CJ'IH — 3aKOH HE3aBHCHMOI'O
HaCJICAOBaHUs IPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBBI I[I/IFI/I6pI/IIIHOF0 CKpCIIMBaHUs.

CuennenHoe  HacinenoBaHue  npusHakoB. PabGorsr  T. Moprana. CuemieHHoe
HAcJeJOBaHHE TC€HOB, HapYyIICHHWE CIEIUICHHS MEXIy TIeHaMH. XPOMOCOMHAs TEOpHs
HaCcJIEJCTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBI MEXaHU3M OIIpeNeNeHus Iona. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBli M TreTeporaMeTHbI 1moJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIVIEHHBIX € TIOJIOM.

l'enoTun kak wnenoctHas cucrema. [lnernorponuss — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHOKeCTBEHHBI ajuien3M. B3auMoJelcTBUe HeaUIebHBIX T€HOB. KOMIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUIT KOHTpOJIb pa3BUTUA PACTEHUN, >XUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MONOrMYECKUX TPOIECCOB, TOBEIEHHWS W KOTHUTUBHBIX (yHKuMi. ['eHernyeckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — Mapa3uT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacJeICTBEHHOW nH(popMaluu B
MIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoncTpanuu

[Moptpetsl: I'. Menaens, T. Mopran.

Tabauiet u cxemsl: «IlepBrlif 1 BTOpoil 3akoHbl Menaensa», «Tpetuil 3akoH MeHens»,
«AHanu3upymrollee ckpenuBanue», «HenonaHnoe nomuHupoBanuey, «CLEIIIEHHOE HAclIel0BaHUE

IPU3HAKOB y Apo3oduisy, «I'eHeTnka nonay», «Kapuorun yenosekay, «Kapuotun qpo3oduis»,
«Kapuorun ntuns», «MHOKECTBEHHBIN alIeTn3M», «B3anMoneicTBIe TEHOBY.

O6ODV,Z[OB8.HI/I€I MOJCIIb JIA ACMOHCTpall 3aKOHOB CI[I/IHOO6pa31/I$I FI/I6pI/II[OB TIepBOTO
IMMOKOJICHHUA W PpacCHICINICHUS IMPU3HAKOB, MOJCIb A JACMOHCTpPAIMU 3dKOHA HE3aBUCUMOIO



HacCJICOJOBaHUA NPU3HAKOB, MOACIIb I ACMOHCTpAalluU CHCIIJICHHOI'O HACIICAOBAHUSA ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «J{po3zodumnar.

IpakTuueckas padora «/3yueHne pe3ynbTaTOB MOHOTMOPUIHOTO CKPCUIMBAHUS Y
JPO30(UITBD».

IIpakTuueckass padora «/3ydyeHne pe3yapbTaTOB JUIMOPUIHOTO CKpELMBAaHUSA Yy
JIPO30(UITBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BiaumopeiictBue renotuna u cpeabl npu popmupoBaHuu QGeHotuna. M3amMeHYnBOCTH
npu3HakoB. KauecTBeHHble W KOJMYECTBEHHbIE NPU3HAKU. BuAbl  M3MEHYHMBOCTH:
HEHACJIEJICTBEHHAsI U HACJIEICTBEHHASI.

MonudukarnmonHas ©u3MeHIUBOCTh. Poib cpenbl B (hopMUpPOBAaHHH MOIU(DUKAITHOHHOM
u3MeHuYMBOCTH. Hopma peakumu npusHaka. BapualMoHHBIA DSl M BapUallMOHHAs KpUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHYUBOCTH.

T'enoTunnyeckass W3MEeHUYUBOCTH. CBOWCTBA T€HOTHIIMYECKON W3MEHYMBOCTH. BHIBI
TeHOTUITNYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KoMOuHnaTtuBHasT M3MEHYNBOCTE. MeH03 U IT0JI0BOK mpouecc — OCHOBA KOMOMHATHBHOU
W3MEHYUBOCTHU. POIb KOMOMHATHBHON U3MEHYHUBOCTH B CO31aHHHU I'€CHECTHUYCCKOI'O pa3Hoo6pa31/I;1
B [IpcJciiax OJJHOIO BU/JaA.

MytranuonHas W3MEHUYMBOCTb. Buapl MyTanuil: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CnoHTaHHble W WHAYLHUPOBAaHHbIE MyTalMM. SnepHple M LUTOIIA3MAaTHYECKHE MYTalUH.
ComaTtnueckue W 1oOJIOBble MyTauuu. lIpuumHBl BO3HUKHOBEHHUS MyTanuid. MyTareHbl U UX
BIMSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO IMpOIecca. 3aKOH TOMOJOTHYECKHX
psanoB B HaciencTtBeHHoM wusMeHunBoctu (H.M. BaBunos). Buesdnepnass u3MeH4YMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u INUSCCHOMUKA, pPOJlb INUCEHEeMUYECKUX qbaKmopoe 6 HaC1e0o6aHuu u
usmerndusocmu d)eHomunuquKux NPU3HAKOB Y OPSAHU3SMOE.

JdemMoHcTpanuu
Hoprpertst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.
Tabmauiel 1 cxembl: «Buapl W3MEHUUBOCTHY, «MoOAU(PHUKAIIMOHHAS HM3MEHUHUBOCTHY,

«KoMOMHATUBHAs  H3MEHUYHMBOCTDHY, «Meiio3y, «Omnog0TBOpEHUEY, «['eHeTHUECKHE
3a001eBaHUs YEIOBEKaY, «BUIIbI MyTaIHii».

O6opynoBaHue: )KUBble W TrepOapHble 3K3eMIUISIPbl KOMHATHBIX PACTeHHUH, PUCYHKH
(poTorpadum) KUBOTHBIX C Pa3TUUHBIMU BUIAMU U3MEHYHBOCTH.

JlaGopaTtopunass  pa6ora «/ccnenoBaHue — 3aKOHOMEpHOCTEH  MOJIM(UKAIMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOM.



IIpakTnyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uenoseka. MexayHapoaHas INporpamMma HCCIEJOBaHMsS I'€HOMa 4YEJIOBEKa.
Metonbl n3yueHusl TeHETUKU YeJIOBEKa: T'€HeaJloTMYeCKUi, OJIM3HENOBbIM, [IUTOreHEeTUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIsspHO-reHeTuuecKuil. COBpPEMEHHOE OIpeleIeHNe
IeHOTHIIA: IOJJTHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUIIMPOBAHKE, B TOM yKcie ¢ moMouisio T11P-
ananu3a. HacnencrBennsle 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacinencTBEHHOM NPEApacrooKEHHOCThIO. 3HAYEHUE MEIUIMHCKOM T'€HETHKH B
NPEJOTBPALICHUN W JICUCHUHM TEHETHYECKHX 3a00JeBaHMU YelloBeKa. MeIHKO-TeHETHYECKOe
KOHCyJIbTUpOoBaHHEe. CTBOJIOBBIE KJIETKU. [IOHATHE «T€HETHUECKOro rpy3a. ITHYECKUE aCIeKTh
UCCIICIOBAaHUI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTOpbl MOBHILIEHHONW YyBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIleW cpeabl. ['eHeTrnueckas IpeapacronoKeHHOCTh
YeJI0BEKA K ITATOJIOTUSIM.

JdeMmoHcTpamun

TaOauIbl U CXEMBI: ((KapI/IOTI/IH YCJIIOBCKA», «MeTtoasl HU3YyYCHUS T'CHCTUKHU YCIIOBCKA»,
«I'eneTnyeckue 3a00ICBaHMS YCITOBEKAY.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHON.
Tema 15. Cejieknusi Opranu3MoB

JloMecTukanus M CeJeKUMs. 3apOKICHHE CEJIEKIMH M JoMecTHKauuu. YdueHue H.
. BaBunoBa o lLleHTpax HOpoOMCXOKJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTEHHMH M MOpoJ KHUBOTHbIX. CoOpT, mopoza, WTaMM. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacyeICcTBeHHOW u3MeHunBoct H. M. BaBunosa, ero sHauenue st
CEJIEKLIMOHHOM pabOTHI.

Metoabl  celneKUMOHHOM  paboTbl.  McKyccTBEHHBIH ~ OTOOp:  MaccoBbli U
UH/IMBUYaJIbHBIA. DTanbl KOMOMHALIMOHHOM cenekiuu. McnbiTaHue mnpou3BoauTeneil mo
notoMcTBy. OTOOp MO TIEHOTUIY C TMOMOINBIO OLEHKM (EHOTUIIA MOTOMCTBA U OTOOp IO
reHoTuny ¢ nomoiusto ananusza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paboThl. PaguanuoHHbli U
XUMHUYECKUM MyTareHe3 Kak MCTOYHUK MyTalluid y KYJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJAKTUPOBaHHUS M MeToAoB pekomMOuHaHTHhIX JIHK mis
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[lonyuyenne mnomumuounoB. BHyTpuBugoBas rubpuauszanus. bauzkopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Wi ayTOpuauHr. ['etepo3uc u
ero mpuuuHbL. Mcmonp3oBanue reTeposnca B - cenekiuu. OtmanéHHas TruOpuaH3aIus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTMXKEHMSI CENEKLUHUHW pacTeHUd u
KUBOTHBIX. «3€1EHAs PeBOOYULY.

CoxpaHeHNe U N3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HUX JHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB U TMOPHUIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMu pecypcamii cebCKOX03AUCTEEHHbIX U NPOMbICIO6bIX



HCUBONMIHBIX 6 YEJIAX YAYHUUECHUS CYulecmeyrouyux u CO30aHUSL HOBbIX nopod AUHULL U Kpoccos, 6
mom vucie ¢ npuMerHenHuem co8pemeHHblx Memooos HA)Y4YHbIX ucc;zedoeaﬂuﬁ, nepedoebzx uoeil u
nepcnekmueHbslx MexHoN02U.

JdemMoHcTpauuu

[Toprpetsl: H. W. Basunos, 1. B. Muuypun, I'. 1. Kapnieuenko, II. II. JIykpsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl U cxembl: «L[eHTpBI MPOUCXOKICHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOM HM3MEHUYMBOCTHY», «METObI CEIEKINnY,
«Otnanénnas rubpuanzans», «MyTareHes3y.

JlabopaTopHas padora «/3ydeHHne cOpPTOB KyJbTYPHBIX PACTEHUHN U IOPOJ JOMAIIHHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJOB CEJIEKIIUU PACTEHUII.
IpakTuyeckasi padora «lIpuBrUBKa pacTeHUII».

Ikckypenst «OCHOBHBIE METOJbl U JIOCTHKEHUS CEJIEKLUU PACTEHUM M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035HCTBO, B n1aboparopuio arpOyHHMBEPCUTETA WU Hay4HOI'0 LEHTPA)».

Tema 16. BuoTexHoJI0rus 1 CHHTeTHYeCKass OH0JIOrus

OOBEeKThI, HCHOJb3yeMble B OWOTEXHOJOTUM, — KIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepucTuka. TpaauluoHHas OHOTEXHOJIOTHUS: XJeOomedyeHue,
MOJTyYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAETUE. MuKpoouonorndeckuii cuaTe3. OO0BbeKTHI
MUKpoOronornyeckux TexHonoruii. [[ponsBoactso Oeiaka, aMUHOKUCTIOT U BUTAMHHOB.

CO3I[aHI/IC TEXHOJIOTUM U HHCTPYMCHTOB LEJICHAIPABJICHHOTO HN3MCHCHHUA nu
KOHCTPYHUPOBAHHA I'CHOMOB C LCJIBIO MMOJTYYCHUS OPraHU3MOB U UX KOMIIOHCHTOB, COJICPKAIIUX
HC BCTpCUAKOIIHUECCA B IIPUPOAC OMOCUHTETHYECKHE IMyTH.

Krnerounas mmxeHnepus. MeTonbl KyJabTyphl KJIETOK U TKaHEW PACTEHUN M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus U coMaTH4eckuil sMmOpuoreHnes. lcmonb3oBaHue
rarion/ioB B CENIEKIMU pacTeHuil. [lonyuenue moHnoknonanvuwvix awmumen. Hcnonvszosanue
MOHOK/IOHANbHBIX U HOTUKIIOHANbHLIX aHmumell 8 meouyuHe. ICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHCTpyKIMS SUIEKIETOK W KIOHUPOBAaHHE >KUBOTHBIX. MeTOJ TpaHCIUIAHTAIUN SIIEP
KIETOK. TexHonocuu 0300posienuss, KyIbMUSUPOSAHUs U MUKPOKIOHAIbHO20 DPA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHas U T€HHasi UHKEHEpHsl. FICKyCCTBEHHBIN CUHTE3 IT'eéHa U KOHCTPYMPOBAHHE
pexoMmOuHanTHBIX JIHK. Co3z0anue mpamnceennvix opeanusmos. JIoCcTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE NpoOJieMbl TeHHOU
UHKEHEPUHU.

Menununackue  OmorexHonoruu. I[loctreHomuas mudpoBas wmemunuua.  [II[P-
JTUArHOCTHKA. MeTaOoIOMHBINH aHanu3, TeHOICHTPUYECKH aHallu3 MpoTeoMa dejoBeKa s
OLIEHKHU COCTOSIHMS €r0 3I0pOBbA. Vcronb30BaHuE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka.



3D-6uonmxeHepust s pa3paboTKU (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHIA,
CO3JaHMS KOMIUICKCHBIX TKaHEH COYETAaHHEM TEeXHOJOTHIl TpEXMEpHOro OWONPHHTHHTA |
ckaddonaunTra 1715 perieHus 3a1a4 NepCOHATM3UPOBAHHON METUIIMHBI.

Cozmanue BEKTOPHBIX BaKIMH C IIENbI0 00eCredYeHruss KOMOMHHPOBAHHOW 3aIUTHI OT
Bo3Oyauteneli OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB ¢GyHKIuoHupoBanus PHK-

COZACPpIKAIMNX BUPYCOB, BbI3bIBAIOIIHUX 0c000 omacHbIe 3a00JIeBaHUS YEJIOBEKA U JKMBOTHBIX.

JdemMoHcTpauuu

TaGmuiel ~ u  cxemsbl: «lcnonp30BaHne  MUKPOOPraHM3MOB B IIPOMBILUIEHHOM
IIPOU3BOACTBEY, «KileTouHast HHKeHepus», «I'eHHas HHKEHEepUs».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOT M.
IIpakTuyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKckypeust «bHOTeXHONIOTHS — BaKHEUIIas MPOM3BOIUTENbHAS CHJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TPOU3BOCTBO)Y.

11 KJIACC
Tema 1. 3apoxxneHue u pa3BuTHE IBOJTIOIUOHHBIX MPEACTABIEHU B OMOJI0TUHN

OpomonmonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHMSI JIapBUHU3MA.
JKu3Hb n HayuHas nesrenpHOCTh Y. JlapBuHa.

JBuwxkymue cwibl sBosionMu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudueckod Tteopuu HsBomounn (CTD). HeilitpanbHas Teopus
sBostolMi. COBpEeMEHHasi HBOJIIOLMOHHAS OHONOrus. 3HaueHHE OSBOJIOIMOHHON TeopuHu B
(OpMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunneit, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. Hapsun, C. C. YerBepukos, 1. U. llImansraysen, [xx. Xongeitn, /1. K. benses.

Tabnuiel u cxembl: «Cucrema xuBoil npupozs! (nmo K. JIunuero)», «JlecTHuna » uBbix
cymectB (mo Jlamapky)», «MexaHusm (opMuUpOBaHHUs NPUCHOCOONEHUN Yy pacTeHUd u
#KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra nyremectBusi Y. lapBunay», «Haxonku
Y. lapsunay, «®Dopmbl 60pbOBI 3a cymiecTBoBaHue», «llopoabl romybei», «MHoroobpasue
KYJIbTYPHBIX (popM KamycTel», «[lopoabl joMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuzoB (mo Y. JlapBuny)», «CxemMa COOTHOIIEHUS MABIKYLIMX CHJI 3BOTIOIMHN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MuKpo3BoJIIOLUS U €€ pe3y/IbTaThl

[Monynauus kak sJeMeHTapHas eauHuna 3Boiouud. COBpPEMEHHBIE METO/bl OLEHKH
TEHETUYECKOTO Pa3Hoo0pasus M CTPYKTYpHI omyssiiuid. I3mMeHenne reHopoH 1a MOmy sy KakK



AIIEMEHTApPHOE JBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TeHeTHYecKoro paBHoBecus JIx. Xapnau,
B. Baitn6epra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHUJIBI) 9SBOJIONMU. MyTallMOHHBINA Ipoliecc.
KomOunatuBHass m3aMeHUuBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
yacToT aiened B momymsmusax. OddexT ocHoBarens. Dghgexm OymuvliouHo20 20pavbluKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u cireocmeus. Illpossnenue 3¢pgexma
opeticha eenos 6 Oonvwux u manelx nonyaayusx. Murpanuu. M3zomsmus  mOMysiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndecKas (penpoayKTUBHAS).

EcrecTBeHHBI 0TOOp — Hampapisiomuil (akTop 3BoIrONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: JBWKYIIMHA, CTAOMIM3UPYIOIIMN, paspbIBalOMUN (Iu3pynTuBHbBIN). IlomoBoi oTOOp.
Bo3HnukHOBEHHE M SBOJTIOIUS COIIMATIBHOTO TIOBEACHUS )KUBOTHBIX.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yJlbTaT MHUKPOIBOJIONMH. BO3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u unuoagantanun. [Ipumepsr nmpucnocodaeHuit
y OpraHu3MoB: Mopdosornyeckue, QU3MOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCUTENBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3zoBaHue Kak pe3yabTaT MHKPOIBOJFOIHH.
Wzonmsiust — wirodeBoit (akrop BupooOpazoBanus. Ilytm u crmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(mosmruTonAM3anus, ruOpuu3anys). JMTeIbHOCTh YBOIIOIUOHHBIX ITPOIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0Opa3usl.

Ponp o2BOmIOLMOHHON OHONIOTMU B  pa3pabOTKE HAYYHBIX METOJOB COXPaHEHUs
Oounopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO03s1€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu
Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabmuubl U cxeMmbl: «MyTalmoHHasi W3MEHYUBOCTHY», «llomynsiMoHHass CTpyKTypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaitHOepra», «/IBmxyiue cuibl 3BOIIOLUNY,
«DKOJOTHYeCcKass H30JALMs MONYJISIIUKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomynsimoHHbIe BOIHBI YMCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBHUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CYIIICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIAHU3M, «Kussie HCKOIIa€MBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas okpacka XHUBOTHBIXY,
«Duznonornyeckue agantanuny, «l[IprucrnocobIeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIIBHOCTH,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHJIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpadmyeckoe BHUI00Opa3oBaHHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUYECKOe BMJI000pa3oBaHME BHUJOB CHHUI, «[lomuruionasl pacteHuit», «KamycTHo-
peneyHbli THOPHUIY.

OO6opynoBanue: repoapuy pacTeHUHM, KOJJIEKIIMA HACEKOMBIX, Yydesa IMTHIl U 3Bepei C
IpUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOIEHHM, yydena NTHUIl ¥ 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCSl Pa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.



JlabopaTopuasi pabora «[IpucnocobneHuss OpraHu3MOB U HUX  OTHOCHUTENbHAS
11eJIECO00PA3HOCTHY.

JladopaTopHasi paboTa «CpaBHeHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».
Tema 3. Maxkpo3BoJII01IHS U €€ pe3yJibTaThbl

Metonel  u3ydeHus MakposBoionuu. I[lameoHTonormueckue METOJAbl  M3Yy4YEHUs
sBomonuu. [lepexonnbie popmbl U pUIIOreHeTHYECKUE PSAIbl OPraHU3MOB.

buoreorpaduueckue Meroabl wuzydenus: sBonouuu. CpaBHeHue ¢Gaopsl U (ayHb
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BHIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEIbHO-MOP(POIOTUISCKUE METObI U3YUCHUS IBOIFOIUH.
['eHeTHUYECKUE MEXaHU3MBI SBOJIIOIUU OHTOTCHE3a M IOSBJICHUS 3BOJIOIMOHHBIX HOBIIECCTB.
["'oMonornyHbIC ¥ aHATOTHYHBIC OpTaHbl. PyMMeHTapHbIe OpTraHbl U aTaBU3MbL. MOJICKYISPHO-
IFCHETUYECKUE, OHOXMMHUYECKHME ¥  MATeMaTHYeCKHE METOJbl  M3YUCHHs]  DBOJIOIUH.
['omonornynbie TeHbl. COBpeMEHHBIC METOIBI TOCTPOCHHSI (PHIIOTEHETUYECKHX JICPEBHEB.

XpOMOCOMHI)IG MyTal1 U 5BOJIIOIUA 'CHOMOB.

OOmue 3aKkOHOMEpPHOCTH  (MpaBWia)  DBOJOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeobOpaTumocTs 3BoJIONNK. ATaiTUBHAS paauaiys. HepaBHOMEpHOCTH TEMITOB 3BOJIOIUH.

JdemMoHcTpanuu
Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkensb.

Tabauiel u cxembl: «DUTOTEHETUUECKUH P JTOMIAINY», «APXEONTEPUKCY, «3BEPO3yObIe
sepb», «Creronedans», «Puanoduren, «CemMeHHBIE TAaNOPOTHHUKWY, «broreorpaduueckue
30HbI 3emnmn», «Jlpelip koHTHHEHTOB», «PenukTh», «HauanmpHble cTaguu >MOPHOHATBHOTO
paSBI/ITI/H[ ITO3BOHOYHBIX JKHUBOTHBIX), «FOMOJ’IOFI/ILIHI)IC n AHAJIOTUYHBIC OpFaHI)I»,
«PynumeHTB», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IIUMMaH3e», «[ maBHbIE
HaIpaBJIECHUs YBOTIOIUNY, «O0IIME 3aKOHOMEPHOCTH SBOJIOIIHI.

OO0opyoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTaTKOB OpPTraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYIAMMEHTApHBIX OPTraHOB M aTaBU3MOB, KOJIJIEKIIUU
HACCKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHE )KM3HH Ha 3emJie

HayuHble rumores3bl NPOUCXOKIEHUS KM3HU Ha 3emiie. AOHMOreHe3 M IaHCHEPMHS.
JloHayuHble TPEICTaBICHHUSI O 3apOXKACHUU >KU3HMU (KpealuoHM3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtannanmy, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE JTambl HEOPraHWYECKOW dBoyonmu. IlmaHerapHas (Teoyiormyeckas)
IBOMONIMS. XHWMHUYECKas DBOJIONUS. AOWOTEHHBIH CHHTE3 OPraHWYeCKHX BEIIECTB W3
Heoprannuecknx. Omeir C. Munnepa u I'. FOpu. OOpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoanepBatnas rumoreza A. W. Onapuna, rumote3a mnepBuyHOro OymnboHa JIk. XomnpeitHa,



reHernueckas rumnotesa I'. Mémnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» V. I'unbepra.
®opmupoBaHue MeMOpaH 1 BOSHUKHOBEHHE TPOTOKJIETKH.

I/ICTOpI/IH 3emian u METOAbl €€ HU3Yy4YCHUSI. Hckomaembie OpPraHu4YCCKUC OCTATKHU.
FGOXpOHOHOFI/IH n eé METO/JHEI. OtHocurenbHas n a0COJIIOTHAS TCOXPOHOJIOTHA.
FGOXpOHOJ'IOFI/I‘{eCKaH IIKaja: 50HbI, 3pbI, ICPHUOABI, SIIOXH.

HavanpHblie sTansl oprannyeckoil sBoitonuu. [losBieHre 1 3BOIIONUS MEPBBIX KIETOK.
Oomonuss Metabonu3Ma. Bo3HukHOBeHHE MepBbIX 3KocucTeM. COBpeMEeHHblE MHKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomartonutel. [IpokapuoTsl u
9YKapuOTBHI.

[Tpoucxoxaenne dykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
Hponcxomz[eHHe MHOT'OKJICTOYHBIX OpTraHnu3MOB. Bo3HuknoBeHue OCHOBHBIX Ipynin
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BONIONMU BBICHIMX pacTeHuil. OCHOBHbIE apoMOP(O3bl pacTEeHUil.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHUE HMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OCHOBHbBIE 3Tallbl 3BOJIOLUHN JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
AKUBOTHBIE. J)KHU3Hb B BO/ie. DBOJIOLUS MO3BOHOYHBIX. [Iponcxoxnenne ampuduil U penTHIIHii.
[TpoucxoxaeHre MIICKONMHUTAIUX W NTUI. [IpuHnmn kimrodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTtre >xu3HM Ha 3eMie MO 3paM W TEpUOAAM: apXeil, MPOTEepO30H, Maneo30i,
Me3030H, KaitHo30i. O01as XxapaKTepUCTHKa KJIMMaTa U reoJoruueckux mpoueccos. [losBiaenue
U PacIBET XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BBIMHpaHHUSI — DKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHIums! Ki1accupuKanuy OpraHu3MoB.
OcCHOBHBIE CHCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdemMoHcTpanuu

Hoptpeter: @. Penu, JI. Cnannannanu, JI. [lacrep, WM. . MeunukoB, A. W. Onapum,
Hx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombita @. Penny, «Cxema ompita JI. [Tactepa mo usyuenuro
caMo3apoxJieHus ku3Huw», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHuyeckou
IBOMIOIUNY, «['eoxpoHOMOTHUECKas miKanay, «HauanpbHbie 3Tambl OPraHUYECKOW SBOJIOIHH,
«Cxema o00pa3oBaHusi JyKapuoT MMyTéM cuMmOmoreHeza», «CucreMa >KUBOM TMPUPOIBI»,
«Ctpoenmne Bupyca», «Apomopho3bl pacTeHHit», «PUHHOPUTBHY, «OTHOKIETOUYHBIE
BOJIOpOCIIN», «MHOTOKJIETOUHbIE BoAopociany, «Mxu», «IlanoporHukn», «l'010CEMEHHbBIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKMUBOTHOTO MHUpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecmblikaronuecs», «[Ituisy,




«Mutekonmraromue», «Pa3BuTue JKM3HM B apXeHWckou apew», «Pa3zBurue KH3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B TMAICO30MCKOM dpe», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPaA».

O6ODVI[OBaHI/IeZ rep6ap1/11/1 paCTeHI/Iﬁ pa3sinydHbBIX OTACIOB, KOJUICKOWMH HACCKOMBIX,
BJIQJKHBIC TIIpCIiapaThbl XKUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIIMW MIJTIOKOXHUX, CKCJICThI
MMO3BOHOYHBIX JXHMBOTHbLIX, Yy4dCJjia HITHUI H 3Bepel71, KOJUICKIINH OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HCKOITACMbIX, MYJISI?KH OPTraHUYCCKUX OCTATKOB OPTraHHU3MOB.

BupryanbHas nadopatopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3y4EHHIO Aa0MOT€HHOr0 CUHTE3a OPraHNYEeCKUX COeIMHEHHI B IEpPBUYHOI aTMocheper.

JlabopaTopHasi pa6ora «/I3yyeHre M ONHCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnyeckass padora «3ydeHne o0cCOOEHHOCTEH CTPOCHUS PACTEHHM pas3HbIX
OTJIEJIOBY.

IpakTuuyeckass  padora «/3yueHne  OCOOCHHOCTEW  CTPOCHHS  MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIIOTeHe3
Paznensl u 3a1aun aHTpOIonorur. MeToabl aHTPOITOIOTHUH.

CraHoBJICHHE HpeIICTaBJIeHI/Iﬁ O MPOUCXOKICHUNU YCIOBCKA. Penuruosueie BO33pCHU.
COBpeMeHHHe HAaYYHbIC TCOPUH.

CxoncTtBo uenoBeka ¢ KUBOTHBIMH. CHCTEeMAaTH4YEeCKOE IOJIOKEHHE 4YellOBEeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHUecKHe,
aMOpHOIOoTHYECKHe, (U3HOIOTO-OMOXUMUYECKHUE, TMoBeAeHUeckrue. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsMOX0kKIE€HNE W KOMILJIEKC CBSI3aHHBIX C HUM NMPHU3HAKOB. Pa3BUTHE TOIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwkymue  cuibl  (pakTopel)  aHTpONOreHe3a:  OWOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OcHOBHbBIE CTa/IMU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKN YeTOBEKOOOPa3HbIX 00€3bsiH U JH0JIe. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKU HroAcd. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TEepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTAIbCKOT0 YeIOBEKa 1 YelloBeKa pa3yMHOro. YenoBek HeaH 1epTalbCKUi
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIA, JIEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOJIIOLIUS COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOP B MOMYJSAIMIX YEIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasioHHbIE BOIHBL, Apeiid) reHOB, MUTpaLUs U
«a(dexT ocHoBaTeNA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbime pacel: eBponeouHas (eBpaszuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOWIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u



IOyTH pacceleHHss 4YelloBeKa Mo IulaHere. EnuWHCTBO denoBedeckux pac. Hayunas
HECOCTOATENIFHOCTh ~ pacu3Ma. [IpHcrmocoOIIeHHOCTh  YeloBeKa K  PasHBIM  YCJIOBHUSM
OKpyKaromien cpensl. Biausiaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOP(HOJIOTHIO U
(Gu3HOIOrHIO YenoBeKa.

MexaucuuIiMHapHele  MeToAbl B (Gu3nueckoil (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTHUS M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJISIUM.
buocouuanpHple  MCcneAOBaHHMA ~— OPUPOJBI  dYeloBeka.  VccnepoBaHue — KOIBOJIOLUU
OMOJIOrMYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu
Ioprpetsl: Y. JdapBun, JI. JIuku, A. A. Porunckuit, M. M. ['epacumos.

Tabmuuel 1 cxembl: «MeToabl  aHTpomosiorun», «['OJOBHOM MO3r  YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIlME CWJIBI aHTPOIOIEHE3a», «IDBOJIOLUOHHOE [PEBO YEIOBEKay,
«ABcTpanonutek», «4enosek ymenblity, «HenoBek npaMoXoasiiuiiy, «J{eHUCOBCKUN YEIOBEK»
«Heanpepransup»y, «KpomanboHus», «lIpenknm denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacsl yenoBeKay.

OO6opynoBaHue: MYJISDKA OKAMEHEJIOCTEH, TPEIMETOB MaTEPUATBLHOU KYJIbTYPhI TIPEIKOB
yenoBeka, penpoaykiuuu (dotorpadun) KapTUH C MHQOJIOTHYECKUMH U OuOIecKuMU
CIOXKETaMH MTPOUCXOKICHHS YelIOBeKa, GoTorpaduu HAXOIOK MCKOIMAEMBIX OCTaTKOB YEIIOBEKA,
CKeJIeT YeJIOBeKa, MOJICIb 4Yeperna 4elioBeKa M 4epera IIUMIIaH3e, MOJICNb KUCTH YeJIOBeKa U
KHCTHU IIMMITaH3€, MOJICITH TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpPOEHHUs CKelleTa YelloBeKa,
CBA3aHHBIX C MIPAMOXOKIACHHUCM.

IpakTuyeckasi padora «lI3yueHne HKOIOrHYECKUX aAaNTaUi YETOBEKA.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOLUIEHHUSIX OPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pa3BuUTHE OSKojJoruu B Tpyaax A. I'ym6onsara, K. @.Pymse, H.
A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amaunm skonoruu. Csizb
HKOJIOTHU C APYTUMH HayKaMH.

Metoapl 3xonoruu. IloneBsie HaOMOAEHNUS. DKCIEPUMEHTHI B AKOJIOTMU: NPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMA. MOHUTOPUHT OKPYXKAOLIEH Cpesbl: JIOKAIbHBIMH,
PErHOHANIBHBIN U TJI00AILHBIN.

3HaYeHHUE PKOJOTMUYECKUX 3HAaHUM Ul 4eloBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uenoBeuecTBa € MNpupoAoid. DOpMHUPOBAHME 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKOM IPaMOTHOCTH HACEJICHUS.

JdemMoncTpanuu

Ioprpetsl: A. 'ym6onpar, K. @. Pynee, H. A. CeBepros, D. 'ekkens, A. Tencnu, B.
H. Cyxaués.



Tabmuibl u cxembl: «Pa3gensr sxonoruny, «MeToasl dKoIoruny», «CxemMa MOHMTOPUHTA
OKPYKaIOIIEeH Cpeiby».

JlabopaTtopHasi  padora «/I3yueHrne METOJOB  HKOJOTMYECKHUX  HCCIIEIOBAHMII.

Tema 7. Opranusmsl u cpeia OOUTAHUS

Okonornyeckue (GakTopel W 3aKOHOMEpHOCTH WX JjeictBus. Knaccuduxamus
HKOJIOTHYECKUX  (haKTOpOB:  aOMOTHYECKHe, OHOTHUeCKHe, aHTponoreHneie.  OOmme
3aKOHOMEPHOCTH JeWUCTBHA 3Kosornueckux (akropos. [IpaBmio munumyma (K. npenrens,
1O. JInbux). TonepaHnTHOCTh. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTAHU3MBI.

Abnortnueckue paxTopsl. CBET KaK 3KOJOTHUECKUi GakTop. JlelicTBUE pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKHUE TPYIHIbl PACTEHUH U JKUBOTHBIX 110
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiusm.

Temmeparypa kak skomormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpTaHHU3MBI.
[ToikunoTEepMHBIE U TOMOHOTEPMHBIE OPIraHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxaocTs kak 3kxonorndeckuii gakxrop. I[IpucnocobieHuss pacTeHU K MOAICPKAHUIO
BojHOro Oananca. Knaccudukauus pacteHuid mo OTHOIIeHHIO K Boje. [Ipucnocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJTHOT'O pPEKUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAasl, HAa3eMHO-BO3AYIIHAs, [NOYBEHHAs, INyOUMHHAas
HOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonoruueckue putmel. BHemnune u BHyTpeHHHE puUTMbl. CyTOYHBIE W TOJUYHBIE
putMblL. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

XKuznennnie ¢popmbl opranu3moB. [lonstue o xu3HeHHo#l (opme. KusHeHHbIE HOPMBI
pacTeHHM: NepeBbs, KyCTApHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
KuszneHHble (QOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI, a’poOMOHTHL. (coOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buornueckne ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO,  HaxJeOHHW4ecTBO). Herpoduueckne  B3aMMOAECHUCTBUS  (TONMHYECKHE,
dopuueckue, (adpuyeckue). 3HaueHUE OWOTUYECKUX B3aWMOJCHCTBUN Jisi CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIIMT KOHKYPEHTHOTO HCKITFOYCHHS.

JdemMoHcTpanuu

Tabmuiel U cxembl: « IKoJIoTHUecKre (GakTopbl», «CBETOBOM CHEKTP», «IKOJIOTHICCKUE
TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KHUBOTHBICY, ((q)I/I?,I/IOJ'IOFI/I‘—IeCKI/Ie ajganrtaiguu XKUBOTHBIX), «Cpenm O6I/ITaHI/I${ OpFaHI/ISMOB»,
«buonoruyeckue put™Me», «KusHeHHble HOPMBI pacTeHuit», « Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«JKocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOrO Jyecay, «llenmu mutanusy,
«XumaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmuzm».




ObopynoBanue: repbapul  pacTEHUH M KUBOTHBIX, TPUCIIOCOOJEHHBIX K BIUSHUIO
Pa3IMYHBIX  DKOJIOTHYECKUX  (PakTopoB, TepOapuu  CBETOJNIOOMBBIX, TEHETIOOWBBIX W
TEHEBBLIHOCJINBBIX paCTeHI/If/’I, CBCTOJII06I/IBBIG, TEHETIOOUBLIE U TEHEBBLIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapuM ¥ KOJUICKIIMH TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHYHMBBIX
pacTeHHi, uyyena MNTUI W 3Beped, repdapuu pacTeHHH, OTHOCSIIMXCA K TUTPOQHTaM,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIC PACTEHHs JaHHBIX TPYIIN, KOJUICKIUU >HKHBOTHBIX,
0oOUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTEHUH W KMBOTHBIX, 0OJIATArOIINX
YepTaMH NPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSM YCJIOBUH JKU3HHU, TepOapuul u
KOJUJICKIIUU paCTCHI/Iﬁ N JKUBOTHBIX Pa3JIMYHbIX KHU3HCHHBIX (I)OpM, KOJUICKIIUKU JKHUBOTHBIX,
YYaCTBYIOUIMX B PA3IHMUHBIX OMOTHYECKUX B3aHMMOJICHCTBHSIX.

JlabopaTopnasi pa6ora «BrIsiBieHe MPUCTOCOOIECHUI OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopHasi pa6ora «BbisiBieHHe NPUCIOCOOJICHUI OPraHM3MOB K  BIMSHUIO
TEeMIIEpaTypPhbI».

JlabopaTopHasi padora «AHATOMHUYECKHME OCOOEHHOCTH DPACTEHUM U3 pa3HbIX MECT
oOuTaHU».

Tema 8. Jxkos0rust BUAOB U NMOIYJISILUM

DKOJIOrM4eCKHe XapaKTepUCTUKH nomyisiuu. [Tomynsuus kak Ouosiornyeckas cucrema.
Ponp HeogHOpomHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOEHHOCTEW OMOJIOTHH BHUJIOB B
(opMHUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpbI NONMysauuid. OCHOBHbIE MOKA3aTENN MOMYJISLINN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U IOJIOBas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUSL.

Dkojorudeckas CTpykTypa nomymsiuu. OIeHKa 4YMCIEHHOCTU MOMyJsinuu. J{nHamuka
HOMYJSIMK U €€ perysauus. buornueckuil nmoTeHIMan nonyssinuu. MoaenupoBaHue JUHAMUKH
nomyisiuud. KpuBble pocta 4uciIeHHOCTH mnomynsuuud. Kpusble BbDKHMBaHMs. Perymsanus
YUCIIEHHOCTU MOMYJSLMHA: pojb (PaKTOPOB, 3aBUCIIIMX M HE 3aBUCALIUX OT IUIOTHOCTH.
DKosoruyeckue crpaTeru BUIoB (r- u K-crparerun).

ITonatne 00 5kojoruyeckoi Huiie BuAa. MectooOuTaHnue. MHOroMepHass MoOjENb
skosnornyeckor Humm JIx.M. XarunHcona. Pa3mepsl skonornyeckod Humu. [loTeHnmanbHas u
peanu30BaHHas HUILLU.

Bun kak cucrema momynsuuid. Apeanbl BHIOB. BUIBI U WX KU3HEHHBIE CTPATETHH.
DKOJOTUUECKUE DKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MWrpallMid >KUBOTHBIX. buonormyeckue WHBa3UU
YyKEpPOJHBIX BUJOB.

JdemMoHcTpanuun

Ioptper: Ix. . XaT4nHCOH.

Tabnuiel u CXEMBI: «IKOJIOTUYECKUE XapaKTEPUCTUKU NONYJSLUAN,
«IIpocTpaHCTBEHHass CTPyKTypa MNONyJAIUW», «Bo3pacTHple NHUpaMuAbl  MOMYJISLHANY,

«CKOpOCTh ~ 3aceleHusi T[OBEPXHOCTH 3eMJIM  pa3du4yHbIMM  OpraHuzMamu», «Mojaenb
skostorndyeckor Hummu Jx. M. XatunHcoHay.




O6opynoBanue: repOapuy pacTeHUM, KOIJIEKINN )KUBOTHBIX.

JlaGoparopHas padota «lIpucnocoOneHuns ceMsaH pacTeHH K PacCEICHUIO.
Tema 9. DKo0J0rMe COOOIIECTB. DKOJOrHYECKUEe CHCTEMBI.

Coo0miecTBa opraHu3MoB. buoneHos u ero crpykrypa. CBs3u MEXIy OpraHH3MaMu B
OuoleHo3E.

Okocucrtema kak oTkpeitas cuctema (A. JIxk. Tencnu). DyHKUMOHATBHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTBI, peAylueHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGuorndeckue OOk 3KocucTeM. [10UBBI U WIIBI B 9KOCHCTEMAX.
KpyroBopot BeuiecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OCHOBHBIE TIOKa3aTelId »dKOCHCTEMEI. buomacca wu MMPOAYKIIH. DKOJIOTHYECKHUE
mUupamMmuJabl YUCCII, OuoMaccel u OHCPTHHU.

Junamuxa 9KOCUCTEM. Kamacmpodgpuueckue nepecmpouKu.
@aykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie U
BTOpPUYHBIE CYKLIECCHM M UX NPUYUHBL. AHTPOIOT€HHbIE BO3JCHCTBUS Ha CYKIIECCHUHU.
KnmmakcHoe coobmectBo. buopa3zHooOpasue u IMONHOTAa KPYroBOPOTa BEIIECTB — OCHOBA
YCTOHYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKocucmemsbl 03Ep U pex. IKocucmemvl Mopeli U OKeaHo8.
Ixocucmemvl myHOp, 1€co8, cmenetl, NyCMvlHb.

AHTpPOIIOTEHHBIE AKOCHUCTEMBbI. Arposkocucrema. ArpoueHo3. Pazmuuus Mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposackas dnopa u dayna.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornyeckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHSI ~OCHOBHBIX  B3aMMOJICHCTBHI  OpPraHU3MOB B
KOCUCTeMaX. Porb  Kackadnozo aggekma u 6ud08-30udhukamopos (Kiouegvix 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIMIECTB MEXKAY CMEXKHBIMU
HKOCHCTEMaMHU. Y CTOWYMBOCTh OPTraHU3MOB, TMOMYJISALUN M SKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3JACHCTBUI.

Mexanuzmvl  8030eticmeus  3a2pA3HeHUll  PASHbLIX MUN08 Ha  CYOOP2aHUBZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030elcmsusi. MeTo0I0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemMoHcTpanuu

Hoptper: A. JIx. Tencnu.

Tabauie! u cxembl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECAY,
«JKocucTeMa XBOMHOrO Jeca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOCUCTEME,

((prT OBOpPOT BCIICCTB B 3KOCUCTEMC), ((I_ICHI/I MNUTaHUsA (HaCT6I/IH_IHa$I, r[[GTIZ)I/ITHS.}I)»,
«DKonmoruuecKas nmupaMuga 4ucein,, «DKoIornYecKas nupamMuaa 6I/IOMaCCBI>>, «DKOoJI0THYEeCKast




nupamuaa sHeprumy», «OOpasoBanme Ooinoray, «llepBuunas cykneccus», «BoccTaHoBIeHHE
jeca mocie moxkapay, «IKOocucTema o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporeHosey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuy pacTeHUH, KOJUICKIIMA HACEKOMBIX, dydena NTHUI] U 3BEpei,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypoo3KOCHUCTEMBI.

JlabopaTopuasi padora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX WJICHUCTOHOTUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIMYHBINA OMoreoneHo3 (B AyOpaBy, Oepe3HsK, €JIbHMK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO3SIMCTBO).

Tema 10. Buocdepa — rinodanpHast IKkocucTeMa

buocdepa — obmennanerapHas o0onouka 3emid, TlIe CYHIECTBYET MM CYIIECTBOBAla
)u3Hb. PasButne npencrasieHuii o bunocdepe B Tpynax D. 3tocca. Yuenue B. 1. Bepranckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocdeprl. OcodeHHOCTH OUocdephl Kak riodalbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OroreoXMMHYECKHe HUKIBI (yriieposa, a3ora). PurmMuuHocTs siBneHuii B Ouocdepe.

3onanbHOCTh OMochepsl. [lonsTue o 6mome. OcHOBHBIE OMOMBI CYIIH: TYHIpPA, XBOHHBIC
jeca, CMEUIaHHbIC W IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CAaBaHHbI, ITYCTBIHH, TPOIIMUYECKUE Jieca,

BBICOKOTOpbsi. Kinmar, pacTuTeNIbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

CtpykTypa W (QYHKIUS JKUBBIX CHUCTEM, OIIEHKAa WX PECYpCHOrO IMOTEHIHala u
O6rochepHbIX QYHKIUI.

JdemoncTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabmuibl u cxembl: «I'eochepsr 3emmn», «Kpyroopot azora B mpupojae», «Kpyrosopor
yriepojia B npupojie», «KpyroBopor kucnoponaa B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kmumaruueckue mosica 3emum», «Tynmapaw, «Taiiray,
«CMmewmannbii  nec», «lllupokonucTBeHHbIl nec», «Crenby», «CaBaHHa», «llycTbiHaY,
«Tponmuecknii necy.

ObopynoBanue: repoapun pacCTeHUN pa3HBIX OMOMOB, KOJUIEKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKoJIOTHYeCKHe KpU3UChl M WX MpUYUHBL. Bo3neiicTBue wyenmoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.



AHTpPOIIOTEHHOE BO3JICMCTBUE Ha PACTUTEIbHBIA W KUBOTHBIM MHp. OxpanHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIC MPUHIIUIIBI YCTOWYNBOIO PAa3BUTHUS YEJIOBEYECTBA M IPUPOABL. PanmonansHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH IIIO0ABHBIX SKOJIOTMYECKHX KpU3UCcOoB. OCOOCHHOCTH COBPEMEHHOI'O KpU3HUca
" €TI0 BEPOATHBIC ITOCIICACTBUA.

PazButne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmoie uccied08anus nepexooa K pecypcocbepezarouyell u
KOHKYPEeHmMOCNnOocoOHol  3Hepeemuxe. buonocuueckoe  pasHoobpasue  u  6UOpecypcoi.
Hayuonanvhvle ungopmayuonuvie cucmemvl, obecnevusaowue O00CmMyn K uH@opmayuu no
COCMOANUIO  OMOENbHBIX 6U008 U dKocucmem. OcHo8bl dKOpeaburumayuu dKOCUcmem u
cnoco606 6opvobL ¢ buonospedicoeHusMuU. Pexoncmpykyus MOpCKUX U HA3eMHBLX IKOCUCTNEM.

JdeMmoHcTpamun
Tabmuuel W cxeMmbl: «3arpsi3HeHre  atMocdepbl», «3arpsa3HeHHue THAPOchEpbI»,

«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHsEeMble NPUPOIHBIC
TeppuTOopun», «Mozenu yrnpasisieMoro Mupay.

Oo6opynoBanue: Gororpapuu oXpaHseMblX pacTeHU U kUBOTHBIX KpacHol kHuru Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHMS OOYYarOIIUMHCS
IIPOrpaMM CPeTHEro 00Iero 00pa3oBaHus: IMUHOCTHbBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX PE3YyIbTATOB OCBOEHHUS MPOTrpaMMbl IO OMOJIOTUHU BbIIEIECHBI
CIIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH - TOTOBHOCTHU K CaMOPAa3BUTHIO, CaMOCTOSTEJIBHOCTH u
CaMOOIIPEJICIIEHUIO, Haludue mMomueayuu X 00y4eHuIo OMOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHHUX YOSKIEHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUECKUX
TpaiuUUi pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOLIUXCS
PYKOBOJACTBOBATbCS B CBOCH  JCATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKAMH,
NPUCYIIMMU CHCTEME OHOJIOTMUECKOTO 00pa3OBaHUSsl, Haluuue Nnpasoco3Hanus SKOJIOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UMb TIETTA U CTPOUTD KU3HEHHBIE TITAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPAMMbI IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
yqe6H0171 A BOCIUTATEIbHOU ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCPIfICKPIMPI
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHITHIMU B
o01IecTBe MpaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEW MO3WLMHU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHMSI K 3aKOHY M IPABOIOPSIKY, YEIOBEKY TpyJa U CTApLIEMy IIOKOJIEHHWIO, B3aHMHOI'O
YBOXKEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.



JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUSI yU4EOHOTO MpenMeTa « BHOTOT s JOIKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEH
HO3HI_[I/ICI>'I JINYHOCTHU, cucTeMOU IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIECTBa,
paCliupCHUC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIBHOCTU B MPOLCCCC pCain3dalliid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIILHOM JCSITEIPHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUSI:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3WIMU  OOydYaromerocs Kak aKTUBHOIO |
OTBETCTBEHHOT'0 WJICHA POCCHIICKOr0 O0IECTBA;

OCO3HAHHE CBOMX KOHCTUTYL[MOHHBIX IIpaB M OOS3aHHOCTEW, YBa)KEHUE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH MPH CO3JJaHUU y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATENbHBIX 33/1a4, BBINOJIHEHUN OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPEAEATh COOCTBEHHYIO TO3ULUIO 110 OTHOILIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHHE YYHUTBHIBATH B CBOUX JICHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATEIIbHBIX W HCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEJIbHOTO OTHOLICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TpakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoInMHONM, ropiaocTH 3a CBOM Kpaid, CBOIO

Ponuny, cBOI A3BIK U KyJIBTYpPY, MPOIILJIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

IHEHHOCTHOC OTHOUICHWE K TIMPHUPOAHOMY HACJICIUIO W TIMaMIATHHUKaM [MIPHUPOAHI,
JOCTHXXCHHAM Poccuu B HAYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OLICHUBATL BKJIad pOCCHfICKHX y‘IéHBIX B CTAHOBJICHUC W PA3BUTHC
6I/IOJ'IOFI/II/I, IMOHUMaHUs 3HAYCHHS OMOJIOTUH B TIO3HAHUU 3aKOHOB MMpUpOAbIL, B JKU3HHU YCIIOBCKA U

COBPEMEHHOT0 00I11eCTBa;

uneiHas  yOeXIEHHOCTh, TOTOBHOCTh K CilyXeHHro u 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HApoa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBE/ICHNUS,



CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PELICHMUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEISIM, CO3JIaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

9CTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYAsA 3CTCTUKY 6BITa, HAay4YHOI'O U TEXHUYCCKOTI'O
TBOpUYCCTBA, CIiopTa, Tpyaa, O6HICCTB€HHBIX OTHOH.IGHPIIZ;

IIOHHMMAaHHUEC SMOIIMOHAJIbBHOTI'O BOBI[GIZCTBHH JKHUBOM npupoabl U eé OECHHOCTH,

TOTOBHOCTBL K CaMOBBIPAKCHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMIJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) puzuueckoro  BocnuTaHus, (OPMHUPOBAHMS  KYJBTYPbI  310pPOBbSI W
IMOLMOHAJIBLHOI0 0JIArONnoJIy4us:

MMOHMMAaHUE U pealih3alus 3J0pOBOro u 0e30macHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
COOJIFOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COAITAHCUPOBAHHBIA PEKUM 3aHSATHH M OT/bIXA,
perymsipHass QU3MYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO

OTHOLICHHA K CO6CTBCHHOMy Q)HSH‘IGCKOM}/ U IICUXHUYCCKOMY 31O0POBbIO;

IIOHMMAHHUEC [CHHOCTU IIpaBUJI HWHAUBUAYAJIBHOI'O W KOJUJICKTHUBHOI'O 0€e3011acHOTO
IMMOBCACHUS B CUTYyAllUAX, YTPOKAOIIHNX 310POBbIO U JKU3HU J'IIO,I[eI‘/‘I;

OCO3HAHME IOCIEICTBUI M HENPUATHA BPEAHBIX MPUBBIUEK (YNOTPEOICHMS aIKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOT00HE;

FOTOBHOCTh K  AKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLUMAJIbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, TJIAHUPOBATH M CAMOCTOSITEIBLHO BBIMOJIHSTH

TaKYyHO OCATCIIbHOCTD,

HMHTEpEC K pa3nu4HbIM chepam mpodeccruoHalbHON NesSTeNbHOCTH, YMEHUE COBEpPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU,

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;



MOBBILIEHUE YPOBHS 3KOJIOTMYECKOW KYIbTYpPbl: MPUOOpPETEHHE OMbITa IJIAHUPOBAHMUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUH ISl OKPYKaIoIIel CpeIbl;

O0CO3HaHME TII00aIBLHOIO XapakTepa 3KOJIOTHYCCKUX HpO6J’I€M n HYTeﬁ UX pCIICHU,

CIIOCOOHOCTH MCIIONIb30BaTh MPHOOPETaeMbIe MTPHU N3YUYCHUN OMOJIOTHH 3HAHHUS U YMEHUS
OpU pEIICHUH MpOoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
NpaBWI IOBEJCHUS B NPHPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHBHOE HEIpUATUE ACUCTBUM, NPUHOCAIIUX BpEI OKpPYXKalolleHd IPUPOAHOU cpene,
YMEHME MPOTHO3UPOBATH HEOIArONPUATHBIE KOJIOIMUECKUE IOCIEIACTBUS IPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYKUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYJIbTYPhI, OMNbITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIIPaBJICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTHBHOW M COLMAIbHON MpPAKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(pOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAayKd M  OOILECTBEHHOM MpaKkTUKM, OCHOBAHHOIO Ha JUAJIOIEe KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBCPLHICHCTBOBAHUEC SI3BIKOBOM n YHUTATENbCKON KYJIbTYPbI Kak cpeacrtBa
BBaI/IMOILGI\/JICTBI/ISI MCKAY JIOAbMU U IMTO3HAHWA MHPA,

MOHWMaHHE CIEeHU(PUKHA OMOJIOTHH KaK HAayKd, OCO3HAHHs €€ poiud B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MUpE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelieHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JUIsI COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUM B II€JISX MMOBBIIIECHUS 001IeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIMOHAIbHOM
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMOil pu U3yu4eHUU OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJIOB TO3HAHHUS, HMCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMmble 3HAHUS JUIS aHaiu3a WU OOBSICHEHHs SBICHUN
OKPY’KAIOIIET0 MHUpa W TMPOUCXOANIMX B HEM H3MEHCHMH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M MMEIONMIMXCSA JaHHBIX C IEJBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OMOJIOTHYSCKUE 3HAHMS AJi1 PCIICHUA
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAallUAX,



OCO3HAaHUEC IIE€HHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPBIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 110 OHOJOTMU B COOTBETCTBUU C IKHU3HECHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI Y4eOHOTrOo mpeaMeTra «bHonorus» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMUSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXAUCITUIUTMHAPHBIC
(MeXTmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienrKy METOJIOB IMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTH,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIICIOBaHNUE, HAOIIOJCHUE, M3MEpPEHUEe, DKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
yueOHble JeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIOLIIE
dbopmupoBanre (PyHKIHOHAIBHON TPAMOTHOCTH M COLMATbHONW KOMIIETEHIIMH OOY4YarolIUXCS;
CIIOCOOHOCTD o0yJaronmxcs HCII0/Ib30BaTh OCBOEHHBIE MEXIUCIUTIITUHAPHBIE,
MUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajbHble yueOHBbIE JEWCTBUS B IMO3HABATEIbHOU U
COLIMAJIbHON ITPAKTHKE.

B pesymbraTe wm3yueHus OHOJOrMH HAa YpPOBHE cpenHero oomiero oOpa3oBaHUS Y
oOyuaroierocsi 0yayr copMupoBaHbl [O3HABaTEIbHbIC YHUBEpCalbHble ydeOHbIE JEHCTBHI,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHBbIE JIEHCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeTaHpe,I[MeTHBIe pPE3yJabTaTbl OCBOCHUA IIPOTPpaMMbl CPEIAHETO O6H.[€FO O6paSOBaHI/IH
JOJIKHBI OTpaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:
1) 6a30BbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBATh MPOOJIEMy, paccMaTpuBaTh eé
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMUECKOrO MBIIUICHUS (aHamu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHOJIOIMYECKHUX
HOHATHUH (BBIIENATH UX XapaKTE€PHbIE MPU3HAKH, YCTAHABJINUBATH CBSI3U C APYTUMHU MTOHITUSIMH);

OIPCACIATE LU ACATCIBbHOCTH, 3aJiaBasd IIapaMCTpPpbl U KPUTCpUU HX HOCTHUKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBbsiCHEHHs] (aKTOB U SIBICHUH >KHBOU
IIPUPOJIBI;

CTPOUTL JIOTHUYCCKUC PACCYKIACHUA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaHOPI/II/I),
BBIABJIATE 3daKOHOMCPHOCTU U IMPOTHUBOPCYHA B paCCMAaTPUBACMBIX ABJICHHUSX, (I)OpMy.l'II/IpOBaTB
BBIBObI 1 3aKJIFOUYCHHU S,



MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPENICTBA Ui MPEACTABICHUS CYLIECTBEHHBIX CBSI3EH U
OTHONICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IUIaH peHIeHHWs MNpoOJemMbl C  Y4ETOM  aHaM3a  HMEIOIUXCS
MaTEepUAIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCHUTBH KOPPECKTHUBBI B ACATCIIBHOCTb, OLHCHHMBATb COOTBCTCTBUC PE3YJILTATOB LECJIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJAWHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCIEN0BATEILCKHE A€l CTBHA:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITeNbHOCTH, HABBIKAMU
paspelieHus npodeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/I0B
pellIeHus MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOAOB MTO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBbIC BHUIAbI ACATCIIBHOCTU I10 IIOJYYCHHIO HOBOI'O 3HAHHA, €TI0
HHTCPIIPCTANM, Hp606p330BaHI/II-O U IIPUMCHCHUIO B y‘le6HBIX CUTyalusXx, B TOM YHUCIIC IIpU

CO3JJaHNuHn y‘~IC6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(hopMHPOBATh HAYYHBIN THIT MBIIIIJICHHSI, BIAACTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATUSAMU U METOAAMU;

CTaBUTb H (bOpMy.]'II/IpOBaTB COOCTBEHHBIC 3aga4u B O6p&30B8.T€HBHOI>i JACATCIIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBSI3M M AKTYaJIU3MpOBaTh 3aj7ady, BBIABUIATh
TUIIOTE3y €€ pELICHHs, HaXOAUThb apryMEHThl Ul JI0KAa3aTelIbCTBA CBOMX YTBEP)KICHHU,

3a/1aBaTh MapaMETpPbl U KPUTCPHUUN PCHICHUA;

AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3ada4du pPE3yJbTaTbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHEC B HOBBIX YCIIOBUAX;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpHO6p€TéHHLII>i OIIBIT;

OCYIIECTBIISITH IIeJICHANPABIEHHBI MOUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
poeCCHOHAIBHYIO CPEy;

yMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYIO M  TMPAKTHYECKYI0  00JacTH
JKU3HEACSITEIbHOCTH;

YMCTb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX MMPCAMCETHBIX O6J'IaCTCI71;

BbIJIBUT'aTb HOBBLIC HJICH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTHb
HpO6JICMBI U 3aJla4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUS.



3) padora ¢ ungopmanmei:

OpPUEHTUPOBATLCS B PA3IMUHBIX MCTOYHUKAX MH(MOpManmu (TeKcTe y4eOHOro mocolus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIOBapsIX W CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B HHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BUIOB U (POpM
NPEJICTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMpOChl M TPUMEHSTHh pa3IMYHbIE METOIbl IPU TOUCKE U OTOOpE
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA HH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHbIX TEXHOJIOTI" I/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpPMY TpEACTABICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKU U JPYTOE);

UCIOJIb30BAaTh HAYUHBIH S3bIK B KAauyecTBE CpEACTBa IpuU paboTe ¢ OMOIIOrHYecKoit
uH(popMaluel: NPUMEHITh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTHUUYECKUE 3HAKU U CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJISIHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIIUTHl MHPOpPMAUWH, HHOOPMAITMOHHON
0€30IaCHOCTH JTUYHOCTH.

OBj1ajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHUBHBIMH J1€/ CTBUSIMH:
1) oo1enmne:

OCYILECTBIATh KOMMYHHKAILIMU BO BCEX cepax KM3HU, aKTUBHO y4yacTBOBAaTh B 1MAJIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoOW TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BbICKAa3bIBaTh
CYKIEHHSI OTHOCUTEIIBHO BBIMIOJHEHMsI IIpEUIaraéMod 3aJadd, YYMTBIBaTh MHTEPECHl U
COTJIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JAMANIOTa WIN JUCKYCCUN);

pacrno3HaBaTh HeBepOaJibHbIE CpeACTBa OOIEHHS, MOHMMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3JIUYHBIMU CIIOCOOAMH OOIICHUS W B3aMMOJICUCTBHS, TIOHUMATh HAMEPECHHS
JIPYTHUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GhOopMyIUpPOBATh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HMCIIOJb30BaHHEM SI3BIKOBBIX
CpPE/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHIUBUAYAIbHON pabOThI MPU
peleHny OMONIOTHYEeCKOi MpoOiIeMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX

¢dbopM B3auMMOEHCTBYS IPU pELIEHUH yueOHOM! 3a/1auH;

BBI6I/IpaTB TEMATUKyY U MCTOJbI COBMCCTHBIX JIEHCTBUI C y‘{éTOM O6IJ_II/IX HUHTEPCCOB U
BO3MOXKHOCTEH KaXXJ10ro 4JI€Ha KOJIJICKTHBA,



NPUHUMATh IEJIM COBMECTHOM [EATEIbHOCTH, OPraHU30BBIBAaTH M KOOPAMHUPOBATH
JNIEUCTBUA TIO €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, pPaCIpelesiaTh PO C y4ETOM
MHEHHUI y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YIaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYHICCTBIIATL MO3UTHBHOC CTPATCIrMYCCKOC IMOBCACHHUC B Pa3JIMYHBIX CHUTYyallUdX,
MMPOSBJIATE TBOPYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHUBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PEryJIATUBHBIMH J€fiCTBUSIMU:
1) camoopranu3anus:

HCIIOIL30BaTh OMOJIOTMYECKHEC 3HAHUS JJIsA  BBIABJIICHUSA Hp06JI€M H UX PCHICHHA B
KHU3HCHHBIX U y‘IC6HLIX CUTYyalUsIX,

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKaX MO OTHOILIEHHIO K KMBOH NIPUPOJE, CBOEMY 3/I0pPOBBIO U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILLIECTBJISTh IM03HABATEIbHYIO NEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIbHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHUs IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CMOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW HPYIUIUH B pa3HbIX
00JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyallUsAM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTH, OLICHHUBATH
COOTBETCTBUEC PEIYJIbTATOB LECIISAM;



BJIa/IETh HABbIKaMU MO3HABATENIbHOI peIeKCuu Kak OCO3HAHMS COBEPILIAEMBbIX ACHCTBUIA
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMIA, UCIIOJIb30BATh NMPUEMBI pedIeKCUN
JUISL OLICHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE CeOsl U IPYTHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IPABO IPYTUX Ha OUIMOKU;

pa3BUBATH CIIOCOOHOCTH IIOHUMATh MUD C MMO3UIUHN APYroro 4€jI0BCKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yibTaThl OCBOSHHS COAEpKaHMs ydeOHoro mpeamera «buomorus» Ha
yriry0néHHOM YpPOBHE OPHEHTHPOBAHbI Ha obecricueHme npouIBHOTO
o0yueHus oOydaromuxcst Ononornd. OHU BKIIIOYAIOT: crieUpUUEcKre JUisi OMOIOrMM Hay4HbIE
3HAHMS, YMEHHS M CIOCOOBI ACHCTBHU IO OCBOCHMIO, MHTEPIIPETAMUd U MPEoOpa30OBaHHIO
3HAHUH, BUJIBI JEATEIBHOCTH IO TOJTYYEHUIO HOBBIX 3HAHWWA M MX MPUMEHEHHIO B PA3JIUYHBIX
y4eOHBIX, a TaKke B peaJbHBIX JKU3HEHHBIX CHUTyauusix. llpenMerHble pe3yiabTaThl
NPEJCTABIICHBI 110 T0JIaM M3y4YCHUSI.

[IpenmerHble  pe3ynbTaThl OCBOeHUs yueOHoro mpeamera «buonorus» B 10
Kacce JOJDKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI H
petieHuu mpoOJIeM PalMOHATIEHOTO MTPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCUMCKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BIIQJICHUE CUCTEMOW OHMOJOTMYECKHX 3HAHUH, KOTOpasl BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKUE TEPMUHBI M TOHATHUS (KU3Hb, KIJIETKA, OpPraHu3M, METa00JIM3M, TOMEOCTa3,
CaMOpETYJISIINSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacineacTBeHHocTH T. Moprana), yuenust (H. M. BaBunoBa — o nentpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIIECTUICHUS, YACTOTHI TAMET, HE3aBUCUMOr0 HaclienoBanus I'. Mennens,
TOMOJIOTUYECKUX PSIAOB B HacieacTBeHHOM wu3MmeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAICHUC OCHOBHBIMH MECTOJaMH HAYUYHOT'O IMO3HAHUS, UCITIOJIB3YEMbBIX B OMOJIOrHYECKUX
HUCCICAOBAHUAX KHUBBIX 00BEKTOB (OHI/ICElHI/IC, HU3MCPCHUC, Ha6J'IIO,Z[eHI/IC, 3KCHepI/IMCHT);



YMEHHE BBIICISTH CYIIECTBEHHBIC IPH3HAKU: BHPYCOB, KJIETOK MPOKAPUOT M JDYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCJIe OaKkTepwii, IpHOOB, pacTeHUIA,
JKMBOTHBIX U YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHI/II;'I, JKHUBOTHBIX, YCJIOBCKA,
IPOLIECCOB KU3HEACATEIBHOCTH, IPOTEKAIONMX B OPraHU3Max pPACTCHHH, JXHUBOTHBIX H
YeJI0BEKa, OMOJIOTHYECKUX MPOLeccoB: 0OMeHa BelmecTB (MeTaboIn3M), IPEeBpaICHUs SJHEPTUH,
OpokeHHs, aBTOTPOGHOr0 U TeTepOTPOPHOro THIIOB NHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mel03a, TaMeToreHe3a, IMOPHOreHe3a, NOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOKECHUS,
VH/MBU/IyaIbHOIO pa3BUTUSl OpraHu3ma (OHTOreHe3a), B3aHMOJCHCTBHUS T'CHOB, I'eTEpO3HCa,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIIMBATH B3aUMOCBSI3U MEXKIY OpPraHOMIAMH KJICTKH M MX (DYHKIUSIMU,
CTPOCHHUEM KJIETOK PAa3HBIX TKaHEH M X (QYHKIHIMHU, MEKIY OPraHAMH M CUCTEMaMHU OPTaHOB Y
pacTeHUii, >KUBOTHBIX W 4YEIIOBEKa M MX (QYHKIHSIMH, MEKIy CHCTEMaMHU OPTraHOB U HX
(GYHKIMSAMHU, MEXIy dTalaMd OOMEHA BEIIECTB, ATAallaMH KIIETOYHOTO IHMKIA M YKH3HEHHBIX
[IUKJIOB OPTraHW3MOB, JTallaMd AMOPUOHAILHOTO PA3BUTHS, TEHOTUIIOM H (PEHOTHUIIOM,
(dbeHoTUnoM u (pakTopamMu CpeJibl OOUTAHNS;

YMCHHC BbIABJIATHL OTJIUYHUTCIBHBIC IMPU3HAKU KUBBIX CHCTCM, B TOM YUCIIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHHUEC HCIIOJIB30BATh COOTBCTCTBYIOIIHUEC APTyYMCHTHI, 6I/IOJIOFPI‘~I€CKYIO TCPMUHOJIOTUIO
N CUMBOJIMKY IJI1 AO0KA3aTCJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYCCKUX TI'PYIIIL,

YMCHHUC pPEIIaThb OMOJIOrHYeCKHUe 3ala4i, BBIABJIATL HNPUYIUHHO-CIICACTBCHHBLIC CBA3U
MCKAY HUCCICAYCMbIMU OMOJOrHYECKUMU npouoceccaMu MW ABJICHUAMHU, ACJIATb BbIBOJAbLI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBITIONHATEH JTAOOPATOPHBIC W MPAKTUYECKUE pabOThI, COOJIIOIATh MpaBUia MPH
a00Te ¢ yueOHBIM U JIA00pATOPHBIM 000PYI0BAHUEM;
b

YMCHHEC BbIABUTATH THUIIOTE3bI, IPOBCPATH HX ISKCICPUMCHTAJIBHBIMU CPEACTBAMU,
q)OpMy.]'II/IpySI [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATHI U ACJIaTh BHIBObI,

YMCHHE Y4YaCTBOBAaThb B y‘le6HO'I/ICCHeﬂOBaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHUH H
MCHUIINHE, HpOBOI[PIMOfI Ha 0a3e MIKOJbHBIX HAay4YHBIX O6HI€CTB, n Hy6J’II/I'-IHO MMpeaACTaBIATh
MMOJIYYCHHBIC PE3YJIbTAThI HA YHCHUYCCKUX KOH(I)CpCHHI/IHX;

YMEHHUE OIICHWBAaTh JSTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO3/1aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BHIOOP OyAyleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0OyiacTu OHOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOrO XO35HCTBa,
MUIIEBON TMPOMBINIJICHHOCTH, YIAyOJsATh TO3HABAaTEIbHBI WHTEpPEC, HaIpaBICHHBIM Ha
OCO3HAaHHBII BBIOOP COOTBETCTBYIOIIEH TpOodeccCud U MPOJOIKEHHE OWOJIOTUYECKOTO
00pa3zoBaHus B OpraHU3AIMAX CPETHEr0 MPOPECCHOHATHHOTO W BBICIIIETO 00pa30BaHUsI.

[IpenmerHbie  pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buomorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

C(bOpMI/IpOBaHHOCTB 3HaHUH O MeCTe U poiin OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(I)OpMI/IpOBaHI/II/I COBpCMGHHOﬁ CCTCCTBGHHO-HaquOI‘/’I KapTUHbI MHpa, B IMO3HAHWU 3aKOHOB



IOPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJeM YelIOBEYeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
paLMOHAIBHOTO [PUPOJIONIONB30BaHUS, W B (HOPMHPOBAHMM IIEHHOCTHOTO OTHOIICHHS K
npupoje, oOIIEeCTBY, YENIOBEKY, O BKJIAJ€ POCCHMCKHX M 3apyOeKHBIX y4EHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BIIaJIETh CUCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OIMpENeIeHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONINX OWOJIOTUYECKUX TEPMUHOB U TOHSTHH (BHI,
J9KocucTema, Ouocdepa), Ouomornueckue Teopurm (dBosroIMOHHAs Teopuss Y. JlapuHa,
CUHTETHYeCKass Teopusi »Boitonuu), yueHus (A. H. CeeprioBa — o myTsiX M HamnpaBJICHUSIX
spostonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaitaOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (mMunumyma FO. JIuOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAMH HAy4HOTO TIO3HAHUS, WCIOIb3YEeMbIMH B
OHMOJIOTHYECKUX HUCCIICA0OBAHUAX KUBBIX O6’beKTOB U DSKOCUCTEM (OHI/ICB,HI/IG, HU3MCPCHHUC,
HaOJIF0/ICHUE, DPKCTIIEPUMEHT), CIIOCOOAMHU BBISBICHHS U OIICHKH aHTPOIOTCHHBIX M3MCHEHUH B
pUpoJIE;

YMCHHUC BBIACIATH CYHICCTBCHHBLIC IPU3HAKU: BHJIOB, 6I/IOFGOIIGHO3OB, OKOCHUCTEM H
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIDKYIIETO W  pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
QJUTONATPUYECKOTO U CUMITATPUYECKOTO BUA000PA30BAHUS, BIUSHUS JBIDKYIIMX CHII ABOJIOLUH
Ha I‘eHO(l)OHII nomyJjadanuuu, HpI/ICHOCO6JIeHHOCTI/I OpraHu3MoOB K CpCec O6I/ITaHI/I$I, ucpeaoBaHus
HAaIpaBJICHUH SBOJIOINHU, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTUH B DKOCHCTEMAX;

YMCHHEC YCTAHABJIMBATH B3aUMOCBA3U MCKAY MNpOoLHECCaMH 5SBOJKOIHH, ABUKYIIUMU
CHJIaMH aHTPOIIOICHE3d, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTCM M HpI/ICHOCO6JI€HI/I$IMI/I K HUM
OpPraHu3MoB;

YMEHHUE BBISABIATH OTJIMYUTENbHBIE MPHU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOIECHHOCTH
BUJIOB K cpelne oOuTaHus, aOMOTHMUYECKMX U OHUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€il OPraHu3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX M3MEHEHHI B 9KOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJIMKY /Ul JOKa3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HBIX CHCTEMATHYECKHX TpYII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHMS, €IMHCTBA UYEIOBEUYECKUX pac, HEoOXOAMMOCTHU
COXpaHEHMs] MHOrooOpa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
4eJI0BEYECTBA;

YMCHHEC PpCIIATh OMOJIOTHYCCKUE 3a/la4y, BbIABJIATH MNPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY HCCICAYCMbIMU OMOJIOrHYECKUMU mnmpoueccaMmi W SABJICHUAMMH, J€JIaTb BBIBOJAbLI U
IMPOrHO3bl HA OCHOBAHHWHU ITOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOIHATH Ja0OpaTOpHbIe M MPAaKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHbBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPITh WX OSKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
bopMyIupys 1IeTb UCCIEA0BaHMS, aHATM3UPOBATH MOJYyUYECHHBIE PE3YJIbTATHI U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B Yy4EOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO MPEACTaBIATH
MOJIy4YEHHBIE PE3yJIbTAaThl HA YYCHUUECKUX KOHPEPEHIUSX;



YMCHHC OLCHHUBATH THIIOTC3bl W TCOPUHU O IMPOUCXOKIACHHUH KHU3HHU, UYCIOBCKA H
YCJIOBCUCCKUX pacC, O IpUYMHAX, IIOCICACTBUAX U croco0ax MpCaO0TBPpalICHHA rJI00aJIbHBIX
U3MeHeHul B ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oynymieil mpodeccnoHaIbHON AeITeIbHOCTH
B o0macTu OHOJOTMM, SKOJOTUH, NPUPOAONOIb30BAHUSA, MEAMLUHBI, OHOTEXHOJOTHH,
IICUXOJIOTMM, BETEPUHAPUH, CEIBCKOTO XO35AMCTBA, MUIIEBOM IPOMBIIIJIEHHOCTH, YIIyOIsITh
IIO3HABATENIbHBI MHTEpEeC, HANpaBICHHbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLICH
npodeccun M MPOJOIDKEHHE OHMOJIOTMYecKOro o0pa3oBaHMsS B OPraHU3ALUAX CPEIHEro
po¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHue KosinyecTBO 4acoB JJIeKTPOHHBIE
n/no asziesioB U TeM udpoBble
/ pasi Bcero|| KonTpoJsibHble || [IpakTH4YecKkue (wdp )
IporpaMMbl o6pa3oBaTesibHbIE
paboThI paboThl
pecypchl
|1 “BI/IOJIOI‘I/IH KaK HayKa H H H H
2 | KuBble cucTeMbl U UX 2
u3y4yeHue
‘3 HBI/IOJIOI‘I/IH KJIETKU H 2 H H 0.5 H
4  |XuMuyeckas 10 1
OopraHu3alnus KJIeTKU
5 |[Ctpoenue u pyHKUUHU 8 1 2
KJIETKHU
6 ||O6MeH BellecTB U 9 1
npeBpalieHHe 3HEPTUU
B KJIETKE
7 |HacneacrBeHHast 9 0.5
MHpopManusa u
peasi3anuda eé B KJleTKe
8 |PKusHeHHBIN LMK 6 1
KJIETKH
9 |[CTpoeHue U PyHKLUHU 17 1.5
OpPraHuM3MOB
10 ||PazaMHOXeHuEe U 8 1.5
pa3BUTHE OPraHU3MOB
11 |FeHeTuKa - HayKa o 2 0.5
Hac/1eICTBEHHOCTH U




Ne HavmeHoBaHue KosinyecTBo 4acoB JJIeKTPOHHBIE
n/m Pa3/ieJIoB 1 TEM Bcero|| Kontposbnble | [IpakTuyeckue (unposere)
IporpaMMbl obpa3oBaTesIbHbIE
paboThl paboThI
pecypchl
M3MEHYUBOCTH
OpPraHU3MOB
12 ||[3aKkOHOMEepHOCTH 10 1
Hac/1eCTBEHHOCTH
13 ||3akoHOMepHOCTH 6 1
U3MEHYUBOCTH
‘14 HFeHeTI/IKa yeJIOBEKA H 3 H 1 H 0.5 H
‘15 HCEJIGKLU/IH OpraHMW3MOB H 4 H H 1 H
16 |buoTexHosiorusa u 4
CUHTeTUYecKas
b6uoJsiorus
‘17 HPesepBHoe BpeMs H 1 H H H
OBILIEE KOJIMYECTBO 102 2 13
YACOB I10 I[TPOTPAMME
11 KJIACC
Ne || HaumeHOBaHKe pa3ziesioB KosinyecTBo 4yacos JJIeKTpOHHbIE
n/n ¥ TEM IIpOrpaMMBl Bcero|| KouTpoJsibHbie || [IpakTHyeckue 5 (mm¢possie)
paGoThI pPaGoTHI obpasoBaTesIbHbIEe
pecypchl
1 ||3apoxzaeHHe U pa3BUTUE 4
3BOJIIOIIMOHHBIX
npeAcTaBJIeHUU B
6M0JIOT U
2 |[MuKpO3BOJIIOLHUA U €€ 14 2
pe3yJIbTaThl
3 |[MakpoaBoJiroLud U eé 6
pe3yJbTaThl
4 |[IpoucxoxgeHue u 15 1 1.5
pa3BUTHE KU3HU Ha 3eMJie
5 |lpoucxoxaeHue yesoBeka| 10 1
- aHTpomoreHes
6 | 9KoJsiOTHA — HayKa O 3 0.5
B3aMMOOTHOUIEHUSX
OpPraHuM3MOB U
HaZl0praHU3MeHHbIX
CUCTEM C OKpY»Kalollen
cpenou
7 ||OpraHusmsl U cpeza 9 1.5
0OUTaHUs




Ne || HauMeHOBaHUe pa3/esioB KoJsinyecTBO 4acosB JJIeKTPOHHbIE
n/n ¥ TEM IpOTPaMME Bcero| KonTposbHble || [IpakTuyeckue (undposrre)
pPaGoThI pa6oThI ob6pa3oBaTe/ibHbIE
pecypchbl
8 | 9xosi0orusi BUAOB U 9 1 0.5
NonyJasAnUn
9 ||9KoJ10rus COOOILECTB. 12 0.5
JK0JIOTUYECKHE CUCTEMBI
10 |buocdepa - riobanbHas 6
3KOoCcHCTeMa
11 |YesioBek u OKpy:KawoLias 6
cpena
‘12 HPesepBHoe BpeMs H 8 H H H
OBIIEE KOJIMYECTBO YACOB | 102 2 7.5
I10 IPOTPAMME

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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