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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma mo yueOHOMY mpeamery "buosorus" (manee - OWOJIOTHS) HA YPOBHE CPEIHETO
oOmiero oopa3oBaHus pazpadboraHa Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoii ®Penepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHusi Y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil pabouelt mporpaMMbl BOCTIUTAHHS.

VYuebubiii npeamer «buonorus» yriayonéaHoro ypoBHs usydeHust (10—11 kmaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoi obnactu «EcrtecTBeHHO-Hay4yHble MpenMeTsl». CorjacHo
nonoxenusM GI'OC COO npodunbHble yaeOHBIE MPEAMETHI, U3y4aeMble Ha YIIyOJEHHOM ypOBHE,
SBIIAIOTCS criocoboM nuddepenimann oOydeHUss Ha ypOBHE CpenHero olmiero oOpa3oBaHUS U
MpU3BaHbl OOECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHHM OOIIUM, CPEIHUM
npodeccuoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B To jke BpeMs KaKIblid U3 3TUX y4EOHBIX MPEAMETOB
JOJKeH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE pelIeHHe O00pa30BaTENbHBIX, BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ Npo(dOpHUEHTAE 00ydaroIUXCsl U CTUMYJIMPOBAaHUEM HHTEpeca
K KOHKPETHOW OOJaCTH HAY4YHOTO 3HAHUs, CBS3aHHOTO C OWOJOTHEW, MEAMIIMHOM, HKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma mo yueOHOoMy mnpeamery "buonorusa" na€r mpeacTaBieHHe O LETU W 33Jayax
u3ydyeHust ydeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM YpPOBHE, ONpElENsieT 00s3aTenbHOe
(MHBapuUaHTHOE) NPEIMETHOE COJIEp)KaHUuEe, €ro CTPYKTYpUpOBaHUE IO pasfellaM U TeMaMm,
pacmpejieieHue Mo Kiaccam, peKOMEHAYeT MOCIeAOBaTeIbHOCTh M3Y4YeHHs] y4eOHOro marepualia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€U, JIOTUKU Y4eOHOTO MpOIecca, BO3PACTHBIX
ocobeHHOCTel oOydaronuxcs. B mporpamme 1o 61osoruu peann3oBaH IPUHLUI IPEEMCTBEHHOCTH C
U3ydeHHeM OHOJIOTMM Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onarojapss d4emy
IPOCMATPUBAETCSl  HANpaBJIEHHOCTh Ha TMOCIEAYyIOIlee pa3BUTHE OMOJIOTMYECKUX  3HAHMH,
OpPMEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAyYHOI'O0 MHPOBO33PEHUS, HSKOJIOTHYECKOTO
MBIIIEHUS], MTPEACTABICHUN O 370pOBOM 00Opa3e *KU3HU, Ha BOCHUTAHHE OEPEKHOTO0 OTHOILIEHUS K
OKpY’Karolel mTpupoaHo cpeae. B mporpamme mo OHOJIOTHH TakKe IMOKa3aHbI BO3MOXKHOCTH
yuebHoro mpenMera «buonorus» B peamuzanuu TpedoBanuit ®PI'OC COO k mnIaHUPYyEMbIM
JMYHOCTHBIM, METaNpeIMETHBIM U MpPEIMETHBIM pe3ylbTaTaM oO0ydeHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABaTEIbHON JESITEIbHOCTH OOYYAIOLIMXCS [0 OCBOCHUIO COAEPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYueOubiii npenmer «buonorus» Ha ypOBHE CpeaHEro ooOmero o0pa3oBaHUs 3aBEpIIACT
Ouosiornyeckoe 0Opa3oBaHHE B IIKOJIE W OPUEHTHPOBAH Ha pacIIMpeHHue U YriyOJeHue 3HaHUi
o0yJaromuxcs 0 KUBOM MPHUPOJIE, OCHOBAX MOJIEKYJISPHON M KJIETOYHON OMONOTHH, SMOPHOIOTUU U
OMOJIOTHH Pa3BUTHA, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

N3ydyenne ydeOHOro mnpeamera «buonorus» Ha YriIyOJ€HHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaroImUXcs K MOCIEIYIOEMY MOMyYeHHIO OMOIOTHYECKOro 00pa3oBaHUs B By3ax U
OpraHu3alMsIX CpeaHero npodeccuoHanbHOro obpasoBanHusi. OCHOBY €ro CoOJEpXaHHUsS COCTaBIISET
cucreMa OWOJIOTMUECKUX 3HAHUMU, MOJYYEHHBIX NMPU HU3YYEHHH OOYYaIOUIUMUCS COOTBETCTBYIOIIUX
CHUCTEMaTUYEeCKUX Pa3/esoB OMOJOTUU HAa YpOBHE OCHOBHOIO o0miero odpasosanus, B 10—11 kmaccax
3TH 3HAHUS MOIYYAIOT pa3BUTHE. TakK, pacCIIMPEHbl U yrTyOJeHbl OMOIOTHYECKHE 3HAHHSI O PACTCHUSX,
KUBOTHBIX, Tpubax, OaKTepUsx, OpPraHW3ME 4YeJNOBeKa, OOImUX 3aKOHOMEPHOCTSAX JKHU3HH,
JIOTIOJTHUTENBHO BKIIIOUEHBI OHOJIOTHUYECKUE CBEACHUS MPUKIAJAHOIO M TIOMCKOBOIO Xapakrepa,
KOTOpbIE€ MO’KHO MCIOJIb30BaTh KaK OPUEHTUPHI AJIs MOCIeAyIoulero Beioopa npodeccun. Bozmoxkna
TaKXKe MHTErpauus OWMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHMSAMH, IOJTY4YECHHBIMHU
00y4aroIuMUCs MPH U3y4EeHUH (PU3MKH, XUMUH, Treorpaduu 1 MaTEeMaTHKH.



CtpykTypa nmporpaMmsl 1o yaeOHoMy npenmMery "buosnorus" orpaxaeT CHCTEMHO-YPOBHEBBINA U
HBOJIIOIMOHHBIA TMOAXOAbl K U3ydyeHHI0 Ouonoruu. CorimacHo UM, HU3Y4YalOTCs CBOICTBa U
3aKOHOMEPHOCTH, XapaKTEepHbIC [JIsl JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3alldd, 3BOJIIOIIUH
OpPraHMYECKOro MHpa Ha 3emiie, COXpaHEeHHs] OHOJIOrHYecKOoro pasHooOpasusi miuaHeTsl. Tak, B 10
KJIacCe M3Y4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OWMOJIOruH, 3MOpPUONIOTUUM M OHOJIOTUU
pa3BUTHUS, TEHETHKU U CENEKIHUU, OMOTEXHOJOTUU U CHHTETUYCCKOW OMOJIOTHH, aKTyaIH3UPYIOTCS
3HAHUS OOYYaromMXCs MO OOTaHWKE, 300JI0THH, aHAaTOMuHU, (u3HoNormu yenoBeka. B 11 kmacce
M3Y4al0TCsl SBOIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHUe 0 buocdepe.

VYueOubiit npeamer «buonorus» nTpu3BaH  00€CIEYUTh OCBOEHHUE  OOYYarOIIUMUCA
OMOJIOTHYECKUX TEOPHUH U 3aKOHOB, WAEH, MIPUHIUIIOB U MPaBHJI, JEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MUPA, 3HAHUHA O CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KIICTKH,
Opranusma, TMONyJasuu, OWOIEHO3a, SKOCUCTEMBbI, O BBIJAIOMIMXCA HAYYHBIX JOCTH)KCHHUSX,
COBPEMEHHBIX HCCIICIOBAHHUSIX B OWOJIOTMH, MPHUKIAIHBIX acHeKTaXx OWOJIOTMYeCKUX 3HaHuM. J{is
Pa3BHUTHA W TOJJICPKAHUS HHTEpPEca 00YJArOIIMXCSl K OMOJIOTUH Hapsy CO 3HAYMTEIBHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuaja B COJAEPKaHUHU MPOrpamMMbl IO OMOJIOTUU IPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAaHOBJICHUSA W PA3BUTHUS TOW WIM WHOW oOJacTu OMOJOTHH, BKIAIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHNE BKHEUIINX OMOIOTUYECKUX U SKOJIOTHUYECKUX MpooIIeM.

Lenp wm3yueHust ydeOHOTO mpenMera «buojorus» Ha yriyOJEHHOM YpOBHE — OBIIAJCHHUE
00yJaIOMUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHHW3aIiK JKHBBIX CHUCTEM Pa3HOTO
paHra u mnpuoOpeTeHHEe YMEHUN WCHONb30BaTh OSTH 3HAHHUA B (HOPMHUPOBAHUU HUHTEpeca K
onpeaenéHHoi 00sacTu NpoheCCUOHATBLHON JIeATENIBHOCTH, CBSI3aHHOM ¢ OMOJIOTHEd, WK K BBIOOpPY
y4eOHOT0 3aBeJICHUS JUTsl TPOJOJKEHUS OMOJIOTMYEeCKOT0 00pa30BaHuUs.

JocTiokenne 1enu u3ydeHus ydeOHoro mnpenmera «buosiorusi» Ha yriayOJaEHHOM YpOBHE
o0ecrneunBaeTcs pelieHueM CIeAYyoInX 3a1ay:

OCBOEHHE OOYYAIOIIMMHCS CHUCTEMBI OMONOTHYECKHX 3HAHUI: 00 OCHOBHBIX OMOJOTHYECKHX
TEOPUSIX, KOHIICTIIUSAX, THUIOTEe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W TpaBUjaX, COCTaBJISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTHHY MHUpPa; O CTPOCHHH, MHOTOOOpa3sMU U OCOOEHHOCTSIX
OMOJOTMYeCKUX CHCTeM (KJIeTKa, OpraHu3M, TMONyJasius, BUA, OuoreomeHos, Ouochepa); o
BBIIAIOIINXCS OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4arolIuxcs ¢ METOAAMM IMO3HAHUS >KUBOM MPUPOJBI: UCCIIENOBATEIbCKUMU
MeToJaMH OMOJIOTUYECKHX HAyK (MOJIEKYJSIPHOW M KJIETOYHOW OMOJIOTHHU, SMOPHUOJIOTHH B OUOJIOTHH
pa3BUTHS, TEHETHUKH M CENeKIMH, OMOTEXHOJIOTMH M CHUHTETUYECKOW OHMOJOTHH, MaJICOHTOJOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEILHOTO MPOBEICHUSI OMOJOTUYECKHUX UCCIIEeIOBaHMH B 1abopaTopuu
U B ipupojie (HaOroaeHne, N3MepeHue, IKCIIEPUMEHT, MOJIEIIUPOBAHHE);

OBJIaJieHHe OOy4YaloIMMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAXOJWTh, AaHAJIW3HPOBaTh U
WCIONIb30BaTh OHMOJIOTHMUYECKYI0 HH(POPMAINIO; TOIH30BAThCS OWOJIOTMYECKON TEPMHHOJOTHEH |
CUMBOJIMKOH; YCTaHABIMBATH CBS3b MEXKIY Pa3BUTHEM OHUOJIOTMU U COIUAIBHO-DKOHOMHUYECKHUMH U
9KOJIOTMYECKUMHU MpoOJIeMaMH YEeJIOBEYECTBA; OIEHMBATh IOCIEACTBUS CBOEH MEATEIBHOCTH IIO
OTHOIICHHUIO K OKpY>Karolleil MpUpoaHOH cpelie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPY>KAIOIIHUX
moeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPOMUIAKTUKH MH(EKIIMOHHBIX 3a00NIeBaHUM, MpaBUiIa
MOBEJCHUS B TPUPOJAE © oOecrmeueHus: OE30MaCHOCTH COOCTBEHHOW IKH3HEACATEILHOCTH B
Ype3BBIYANHBIX CUTYalUSIX TPUPOJHOTO M TEXHOI'€HHOT'O XapaKkTepa; XapaKTephu30BaTh COBPEMEHHbBIE
Hay4HbBIC OTKPBITUS B 001aCTH OUOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMUXCS HWHTEIIEKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH B TIpoIecce
3HAKOMCTBAa C BBIIAIOIIUMUCA OTKPBITHSIMH ¥ COBPEMEHHBIMH HCCIICOBAaHUSIMH B OHOJOTHH,
pelaeMbIMi €10 MpobOjeMamMH, METONOJIOTHed OHOJIOTHYECKOro HCCIEeIOBaHUS, MPOBEACHUS



SKCIIEPUMEHTAJbHBIX  HCCIENOBAaHUM,  pelIeHHs  OMOJOTMYECKMX  3a/Jady,  MOJEITUPOBaHUs
OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOYYAIOIIMXCS IICHHOCTHOIO OTHONICHUS K XHBOW MPHUPOJE B IEIOM U K
OTJENbHBIM €€ 00BbEKTaM U SIBICHUAM; (OPMHUPOBAHUE IKOJIOTUYECKOM, TeHETUYECKOM IPaMOTHOCTH,
o01ieil KyJabTyphl OBEICHUS B IPUPO/IC; MHTETPAIIMH €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuoOpeTeHrne OOYJAIOIIMMHCS KOMIETCHTHOCTH B PAIIMOHAIBHOM IPUPOJIONOIB30BAHUH
(coOmroieHne TpaBUIl TIOBEJCHUSI B TPUPOJIE, OXPaHbl BHJIOB, IKOCUCTEM, OMocdephl), COXpaHESHUU
COOCTBEHHOTO 37I0POBbsi M 3JI0pPOBbS OKpYXKAIOUMX JoJel (coOmoneHus Mep NpodUIaKTUKU
3a0oneBaHui, oOecneueHne O€30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYALHMSIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE HCIOJb30BaHUs OHMOJOTHMYECKHX 3HAHUH U
YMEHUH B IOBCEAHEBHOW JKU3HH;

CO3/IaHHE  yCIOBHHM  JUII  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS  HWHIUBUIYaTbHOU
o0pa3oBaTeNnbHOM  TPAaGKTOPHH,  CHOCOOCTBYIOIIEH — mocieayroumeMy  npodecCHOHATLHOMY
CaMOOIIPEICIICHHUIO, B COOTBETCTBUH C MHAUBUYaTbHBIMUA HHTEPECAMH U IOTPEOHOCTSIMU PETHOHA.

OOmiee 4ncIo 4acoB, OTBEACHHBIX Ha M3y4YCHHE OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE CPEIHETO
obmero oopazoBanus, coctaisaeT 204 yaca: B 10 knacce — 102 gaca (3 vaca B Heaeno), B 11 kiacce —
102 gaca (3 gaca B HeZIEI0).

OTb6op OpraHW3alMOHHBIX (OPM, METOJIOB U CPEACTB OOYYCHHS OMOJOTHH OCYIICCTBISETCS C
yaéToM crenuPuKd ero CcoacpaHWsl W HAMPaBICHHOCTH Ha MPOJODKCHHE OHOJOTHYECKOTO
o0pa3oBaHMs B OPraHU3ALUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s13aTeNbHBIM  yCIIOBHEM MpU OOydYeHHH OHOJOTMU Ha YIIIyOJNEHHOM YPOBHE SBIISETCA
MPOBEACHUE JTAOOPATOPHBIX M MpaKkTHUeCKuX padboT. Takxke ydacTue oOydaromMXCS B BHITTOJHEHUH
MPOCKTHBIX U y4eOHO-UCCIEOBATENbCKUX Pa0OT, TEeMAaTUKa KOTOPBIX OMPENEISeTCs yduTelIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

CopepxaHue NmporpamMmsl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B INPOBEPKY IOCYNAapCTBEHHOU
utoroBoii arrectauuu (I'NA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass Ouosiorus — KOMIUIEKCHass Hayka. KpaTkas ucropusi pa3BUTHUS OHOJIOTHH.
buonoruyeckue Hayku ¥ U3y4aeMmble UMU npoOsieMbl. DyHIaMeHTalbHbIe, IPUKIAIHbIE U TOUCKOBBIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUHM B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, csa3anHbie ¢ Ononoruei. 3HaueHne OMOJIOTUN B MPAKTHUECKOHN JEATEIbHOCTH YellOBeKa:
MEIUIIMHE, CENbCKOM XO3SIICTBE, TPOMBIIIJIEHHOCTH, OXPaHE IMPUPOIBL.

JdemMoHcTpanuu

[Toptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I'.
Mennens, B. U. Bepranckuit, U. I1. [Tasnos, 1. U. Meunnkos, H. 1. Basunos, H. B. Tumodeer-
Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. benses.

TaGnuue! u cxembl: «CBsI3b OMOJIOTHH € APYTUMHU HayKaMu», «CructemMa OMOJIOrHYecKUX HayK.

Tema 2. ’KuBble cucTeMbI M UX U3yYeHHUE

XKusple cucteMbl Kak npeaMeT u3ydeHus Ouosornu. CBOICTBAa JKMBBIX CHUCTEM: €JUHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTH, CJIOKHOCTb U YHOPSAOYEHHOCTh CTPYKTYPHI,



OTKPBITOCTh, CaMOOpPraHU3alUs, CaMOBOCIPOU3BENCHUE, DPA3APAXKUMOCTb, W3MEHUYUBOCTH, POCT U
pa3BUTHE.

YpOBHM  OpraHu3alMi  KHUBBIX  CUCTEM:  MOJEKYJSPHBIMA,  KJIETOYHBIM, TKAHEBBIM,
OpPraHU3MEHHbIHM, MOMYIALHMOHHO-BUAOBOM, 3KOCHUCTEMHBIH (OMOIreOoLeHOTHUYECKH), OMOChEepHBIH.
ITponiecchl, mpoucxonsmye B KHUBbIX cucTteMax. OCHOBHbIE NpPHU3HAKU XKUBOro. JKu3Hp kak (opma
cyuiecTBoBaHMs Marepuu. Hayku, u3yuaroniyie )KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUHU.

N3ydyenne >kuBBIX cucTeM. MeTonasl Ouonornyecko Haykw. HaOmronenwe, wu3MepeHue,
JKCIIEPUMEHT, CUCTeMaTh3auus, MeraaHanu3. [loHAaTHe 0 3aBUCHMON M HE3aBUCHUMON NEPEMEHHOM.
IInanupoBanue skcnepumenta. [loctanoBka u mposepka rumnore3. HyneBas runoresa. llonsarue
BbIOOpKM U €€ JocToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX  pe3ynbTaToB. [IpuyMHBI HMCKaXEHHUs  pe3yapTaToB dKcrepumeHTta. llonsarue
CTaTUCTUYECKOI'O TECTA.

JdeMoHcTpamun

Tabmuipl n cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «buonornueckue cuctemsl», «CBONCTBa
AKHUBOU MaTepumn», «YpoBHU OpraHU3alUU )KUBOK IPpUPOIbI», «CTpOEHHE )KUBOTHON KIIETKW», «TKaHu
KHUBOTHBIX», «CHCTEMBl OpraHOB 4YeJIOBEUECKOro opraHuszMay, «buoreouenos», «buochepar,
«MeTozbl U3y4eHUS )KUBOU IIPUPOIBD.

ObopynoBanue: mabopaTopHOe O0OpYyIOBaHHME MJIS TPOBEACHUS HAOMIOACHUHN, W3MEpPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHbIX METOIOB IIPU U3YYEHHUHU KUBBIX CUCTEM.

Tema 3. Brnosnorus Kierku

Krnetka — cTpykTypHO-QyHKIMOHAIbHAS €AMHULIA XKUBOTO. McTOpHs OTKpbITHS KIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE
TI0JIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHH.

Metoabl  MOJEKYISPHOM W KJIETOYHOM  OHMOJOrMH: MMKpPOCKOIHUS, Xpomartorpadus,
anexkTpodopes, METOJ MEYEHBIX aTOMOB, g depeHInaIbHOe LEeHTpU(]yrupoBaHue,
KYJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢uxcupoeanuvix Kiemox. IIEKTPOHHAS MHMKPOCKOIMS.
Kongoxanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemoncTpanuu

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

Tabmuis! u cxembl: «CBETOBONH MUKPOCKOI», «DJIEKTPOHHBIN MUKpOcKomn», «Mcropus pa3BuTHs
METOJI0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOH MHKpPOCKOI, MHKpOIpenapaTsl pPAaCTUTEIbHBIX, JXKHUBOTHBIX H
OaKTepUaTbHBIX KIIETOK.

IIpakTnueckas padora «V3yueHue MeTONOB KJIETOYHOW Ouonorun (xpomartorpadus,
anekTpodopes, tupdepenimansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHWMHMYECKUI COCTaB KIJIETKH. Makpo-, MEUKpO- U YyJIBTPaMHUKpPO3JIEMEHTHI. Boa n e€ ponb kak
pacTBOpUTENIS, peareHTa, ydyacTUe B CTPYKTYpUPOBAHUU KIIETKH, TEIJIOperyisuuu. MuHepaabHbIe
BEIIECTBA KJIETKU, UX OMOJIOrHYecKas poiib. Poib KaTHOHOB 1 aHHOHOB B KIIETKE.

Opranuueckue BelleCTBA KIETKU. buosornuyeckue mnoaumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB OesnkoB. CTpyKTypbl OenkoBoil Mosiekyinbl. IlepBudHas cTpykTypa Oenka, MENTHAHAS CBS3b.
Bropuunas, Tpernunas, yeTBepTudHas cTpykTyphl. JleHarypamus. CoiictBa 6enko. Knaccuduxarus
0enkoB. buonornueckue GyHKIMN OEIKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapupl, AMCAaXapUabl, OJUTOcCaxapuibl M moiucaxapuapl. OOmuil muan
CTPOEHUS U (PU3MKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue (pyHKIMU yTII€BOIOB.



Jlumuaet. ['uapodunsHO-TUApOdOOHBIE cBOMicTBa. Knaccudukanust mumunos. Tpuraurepuasl,
dbochomunuabl, BOCKH, cTepounbl. buonormueckue ¢yHKuu JunuaoB. OOmme cBOWCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CTIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYTIPOHULIAEMOCTb.

HyxkneunoBeie xuciotel. JJHK um PHK. Crpoenue HykienHOBbIX KHCIOT. HykieoTuasl.
[Ipunuun komruiementapHoctu. IlpaBuno Yapradhda. Crpykrypa JAHK — naBoitHas crnupaib.
Mecronaxoxaenue u ononornuyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizsu B Mojekyine AT®. buonormyeckue
¢byaxkuun  AT®D. BoccTaHOBJIEHHBIE  TMEPEHOCUYHMKH, WX (GYHKOMH B KIeTKe. /J[pyeue
nykaeosuompugpocpamor (HT®). CexBenupoBanue HK. Memoowi cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHas Ouonorusi: OuoXxuMu4eckne M OuMOPHU3MUECKHE MCCIEIOBaHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYpBl OMOMoIeKyl. Moodenuposanue cmpykmypuol u yHKYuil OUOMOoneKyn u
ux xomnnexcos. Komnviomephulii ousaiin u opeanuyeckutl cunmes OUOMONEKYI U UX HenpupoOHbIX
aAHAN0208.

JdemMoHcTpanuu

[Toptpetsr: JI. [lomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, ®@. Courep, C.
[Ipy3unep.

Huarpammsl: «Pacripenenenne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOW NpUPOJe», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabnuiet u cxemsl: «llepruoaudeckas Ta0IKIIa XUMUYECKUX DJIEMEHTOBY, «CTPOSHHE MOJIEKYJIbI
BOJbI», «BemiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MONEKYIbl 0enka», «CTpyKTYpbl OeIKOBOM
MoJIeKynb», «CTpoeHue MOJIeKyn YIJIeBOAOB», «CTpoeHHe MOJeKyd JIUNUIoB», «HykienHoBble
KHCIOTh, «CTpoeHne Mosekyiasl ATD».

ObopynoBaHue: XUMUYECKas ocy1a 1 000pyi0BaHHE.

JlaGopatopHas pabora «OOHapyxeHHe OeIKOB € OMOIIbI0 KAUeCTBEHHBIX PEAKLIUi».

JlabopaTtopnasi pab6ora «lccienoBaHne HYKJIEMHOBBIX KHCIOT, BBIIETIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema S. Ctpoenune n pyHKIMH KIETKH

Tunbl KkJIeTOK: JyKapuoTHYecKas U MpokapuoTudeckas. CTpyKTYpHO-(QYHKIHOHAIbHbIE
00pa3oBaHMS KIETKHU.

Crpoenune npokapuoTnueckoil kineTku. Kierounas crenka Oaktepuil um apxeil. OcoOeHHOCTH
CTPOEHUS TeTepoTpOodHON U aBTOTPO(PHON MPOKAPUOTUUECKUX KIETOK. MecTo U pojib MpOKapuoT B
OuoIIeHO3aX.

Crpoenne u (GYHKIIMOHHPOBAHME OJyKapHoTHyeckoi kieTku. [lmazmatmueckass memOpaHa
(mna3manemma). CrpykTypa  Iula3Matuyeckoil  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM (nuddy3us, obneryéHHas auddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN akTUBHBINA TpaHcnopT). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-
KaJINEBOTO HAcoca. DHIOIMMUTO3: MUHOIUTO3, (haronuTo3. Ik301uTo3. Kinerounas creaka. CTpykTypa u
(GYHKIIUM KIETOYHON CTEHKH pacTeHHd, TpuOOB.

Huromnazma. Ilurozomb. IluTtockener. JIBmkeHue 1uroIUiasMel. OpraHouisl  KIIETKH.
OpHoMeMOpaHHBIE OPTaHOWABI KIETKU: SHaomnazMatudeckas cerh (DIIC), anmmapar [onbmxw,
JIU30COMBI, UX CTpoeHue U GyHKIUU. B3auMocBs3b 0fHOMEMOpPaHHBIX OPraHoONI0B KiieTku. CTpoeHue
TPaHYJISIPHOTO peTHKyiIyMa. Mexanuzm nanpasnenusi oeaxos 6 IIIC. CUHTE3 pacCTBOPUMBIX OEITKOB.
Cunte3 KIeTOYHBIX MeMOpaH. [magkuii (arpaHymisapHBIA) HSHAOIUIA3MATHUYECKUN PETHKYIYM.
Cekperopnast ¢ynknust anmapara [onbmku. Moougukayus 6erkoe 6 annapame 1 01604CuU.



Copmuposka 6enxoe ¢ annapame I onv0oxcu. TpaHCHIOPT BELIECTB B KiIEeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMIBl  KJIETKH: MHTOXOHIPHH, IUIACTUABL.  [Ipoucxooicoenue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeosickosckuii, JI. Mapeynuc). Ctpoenne u pyHKITUH
MUTOXOHApUM M 1iactua. IlepBuyHble, BTOpPUYHBIE U CJIOXHBIE IJIACTUIBI (POTOCHUHTE3UPYIOIIHUX
3YKApUOT. XIIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIUX PACTECHUN.

HememOpanusie opranouisl kietku CTpoeHue u GyHKIUN HEMEMOPaHHBIX OPTaHOUIOB KIIETKH.
PubGocomsl. [lpomesicymounvie unamenmoi. MUKpopUIAMEHTBL. AKmMuHOGble MUKPODUIAMEHMbL.
MBpl11euHble KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleyHblX KiemoK. MuKkpoTpyoouku. Kierounslii
neHtp. CTpoeHue W JBUKEHHUE XT'YTHKOB M pecHHYEK. MHKpPOTPYOOUKH HUTOIIa3Mbl. LIeHTpHOIb.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxkamu. Momoprvie 6enxu.

SAnpo. OGonouka spa, XpOMAaTUH, KapUoIlIa3Ma, SAPBILIKY, UX CTpoeHHe U GyHKUIUU. S nepHblii
OenkoBblll MaTpukc. I[IpocTpaHCTBEHHOE pacHONOXKEHHE XPOMOCOM B HUHTepa3zHOM  sjpe.
Dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBL. JJuHamuxa s0epHOU 00O0NOUKU 8
mumo3se. Hoepuulilt mpancnopm.

Knerounble BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAapUOT (pacTHTEIbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[optpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKAPHUOTHUECKOM KileTKn», «CTpOEHUE >KUBOTHOM KIIETKN»,
«CtpoeHne  pacTuTenbHOM  KieTkw», «CTpoeHHMe  MHUTOXOHIApuUW»,  «Sapo»,  «CtpoeHue
MPOKAPHOTHYECKON KIETKH.

ObopynoBaHHe: CBETOBOW MHKPOCKOM, MHKPOIpEnapaThl PacTUTENBHBIX, KUBOTHBIX KIIETOK,
MHUKpOIIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHas pabora «l/3yueHne cTpoeHUs KJIETOK Pa3IUUYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIETOUHON MEMOpaHbD».

JlaGopaTtopnass pabora «lccnenoBanme IIa3MoiM3a W JICIUIA3MOJIM3a B PACTHTEIBHBIX
KJIETKax».

IIpakTnuyeckas padora «/3ydeHne IBHKEHHUS UTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccHMWIISIIASL. ¥ JTUCCUMMJISIIIASL — JIBE CTOPOHBI MeTaboim3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIA M TeTepoTpOodHBIH. YdacTHe KHUCIOpOoAa B OOMEHHBIX Ipolieccax. DHepreTuieckoe
obecrieyeHre KieTku: npeBpamieHne AT B oOMeHHBIX mporeccax. depMeHTaTUBHBIN Xapaktep
peaknuii KJIeTouHoro mertabonusma. DEepMEHTH, UX CTPOCHHE, CBONCTBA M MEXaHU3M JICHCTBUS.
KodepmenTtsr. OTimmuns pepMEeHTOB OT HEOPraHMIECKUX KaTaTN3aTOPOB. belkn-akTnBaToOpsl U OeNKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMyYHbIX (DaKTOPOB.

[lepBUYHBIIT CHHTE3 OpPraHUYECKUX BelIeCTB B KieTke. DOTOCUHTE3. AHOKCU2eHMbIU U
oKcueennvllti pomocunmes y 6axmepuu. Ceemocoduparowjue nueMenmsl U NUSMeHmovl peaKyuoHHO20
yenmpa. Ponp XmoporutacToB B mporecce GorocuHTe3a. CBeToBas U TeMHOBast Ga3sl. Pomoovixanue,
Cs., C4. u CAM-munvr pomocunmesa. IlpoaykTUBHOCTD (hoTOCHHTE3a. BrinsiHue pa3znuyHbIx (akTopos
Ha CKOpOCTh (poTocuHTE3a. 3HAaUeHue (POTOCHHTE3A.

XemocuHTe3. PazHOOOpa3me OpraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIHPYIOMIHE OaKTEpHH,
XKene300aKTeprn, CepoOaKTEPHH, BOJOPOIHBIC OaKTepun. 3HAUCHHE XEMOCHHTE3A.

Ana’poOHble opraHu3mbl. Buasl Opoxkenus. [IpogykTel OpoXXeHHMS W HX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOIOTUU M BO30YAUTENH OOIE3HEH.



AspoOHBIE OpraHU3Mbl. DTaIbl SHEpreTudeckoro oomMena. [loaroroBurensupiit dtan. ['nukonus
— OECKMCIIOPOIHOE PACIIETIIIEHUE TIIFOKO3BI.

buonoruueckoe okuciaeHHe, WIM KIETOYHOE JAblXxaHHWE. Pojib MMTOXOHApPUN B Ipoleccax
O6uonorudeckoro okucienus. Luknuueckue peakiuu. OkucnutenbHoe GochopunupoBanue. Jxepeus
Membpannoeo  epaduenma npomonos. Cummes ATD: paboma npomonnoi ATD-cunmasol.
[IpeumymiectBa a’poOHOrO0 TyTH OOMEHa BEMIECTB IMepe] aHa’poOHbIM. ddekTuBHOCTH
HHEPreTUIECKOro oOMeHa.

JdemoHcTpauuu

[Toptpetsr: Jx. Ilpuctiu, K. A. Tumupssze, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubt u cxembl: «DoTocUHTE3», «IJHEpreTudyeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOM, OOOpYAOBaHHE MIJii MPHUTOTOBICHHS MOCTOSHHBIX U
BPEMECHHBIX MHKPOIIPEIIApaToB.

JlaGopaTtopuas padora «l/3yueHHe KaTaIUTUYECKON aKTHBHOCTH (EpMEHTOB (Ha MpuUMepe
amMmIIa3bl WIK KaTajaas3bl)y.

JlabopaTopuasi padora «/I3yueHue pepMEHTATUBHOTO pacIIEIUICHHUs MEPOKCHUIa BOJOPOJIA B
PaCTHTEIBHBIX M JKUBOTHBIX KIIETKAX).

JladopaTopnasi pabora «CpaBHeHHUE MPOIIECCOB (HOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnas pa6ora «CpaBHEHHUE MPOIIECCOB OPOXKEHUS U JBIXAHUS.

Tema 7. HacieacrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peaknmm marpudHOTO CHHTE3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MaTPUIHOTO
cuHTe3a. Peanu3auus HaciencTBEHHOM uHQopmanuu. ['eHeTMueckuid KoOJ, €ro CBOMWCTBa.
Tpauckpunuuss — wmarpuusbiii cunte3 PHK. TlpuHIunel TpaHCKpUNIMM: KOMILJIEMEHTAPHOCTb,
aHTHUMAPALIETbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemxe.
Hexooupyrowue PHK.

Tpancnauuss u e€ sranmbl. Yyactue TtpancnopTtHeix PHK B OuocunTese Oenka. YcmoBus
o6uocunTe3a 6enka. Konupoanue aMuHOKUCIOT. Posb pubocom B OnocuHTe3e Oernka.

Cogpemennvie npedcmagienus o cmpoeHuu 2cenog. OpraHuzanus T€HOMa y TPOKapHOT U
9yKapuoT. Peryssmus akTUBHOCTU T€HOB Yy mpokapuoT. ['unoreza onepona (®. XKakob, XK. Mano).
MonekynapHvle mexanusmol IKCHpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynsayuu pabomol
2enos. Perymnsuns oOMEHHBIX IPOIeccoB B KieTke. KieTounslif romeocTas.

Bupycbl — HeknerouHble (GOpPMBI KH3HU M OOIUraTHbie mMapasuThl. CTpOEHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. ;Kusnennwii yuxn JJHK-cooepocawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, peeepmasa, unmezpasd.

Bupychsle 3a0oneBaHus uyenoBeka, )kUBOTHbBIX, pacteHuil. CIINJ], COVID-19, conuanbable U
MEAUIIMHCKUE MPOOTIEMBI.

Buoungpopmamura: ummeepayus u aunaruz 6oavwux maccusog («bigdatar) cmpyxmyprvix
ouonocuueckux oamnvix. Hanomexnonocuu 6 ouonocuu u meouyuue. Ilpocpammupyemvie ¢hyHxkyuu
benxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

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

Tabmuub! u cxemsl: «buocunTes Oenkay, «I eHeTHYecKuid Koy, «Bupycen», «bakrepruodarmy.

IIpakTnueckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU



Kinerounsnii ki, ero nepuosl u peryisiusa. Marepdaza u muto3. OcoOOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdasze. IloaroroBka  kierkm K  jgeneHuro.  [IpecuHTeTHUECKU
(MOCTMUTOTUYECKHM), CHUHTETUYECKUH M  TOCTCUHTETUYECKUM (IIPEMUTOTUYECKHI) MEepHOJIbI
nHTEep(da3hI.

Marpuunsiii cunte3 JJHK — permukanus. [punuune pernmukanuu JIHK: koMmiiemeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTUIApauieabHOCTh. Mexanusm permukanuu JIHK. XpomocoMsl.
Crpoenue xpomocoMm. Tenomepbl U TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKHM — KapHOTHIL
JIMIIIONAHBIHN U TarIoONAHbII HA00pbl XpoMOcoM. ["'oMosorudHbIe XpOMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jenenne knetku — Muto3. CTaguu MHUTO3a M MPOUCXOIAIIME B HUX MPOLECCHl. THUIIBI MUTO3A.
Kapuokunes u nurokuses. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiieTouHast THOENb — alonTos.

Knerounoe simpo, xpomMocombl, (yHKUIHMOHallbHAs Te€HOMUKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemok. «Ljugpposas xknemxa» — oOuoungopmamuueckue
Mooenu QYHKYUOHUPOBAHUSA KILeMKU.

JdemMoHcTpanuu

Tabmuiet u  cxembl: <«OKU3HEHHBIH LUK KIETKH», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Penmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydueHne XpoMOCOM Ha TOTOBBIX MUKpOITpEnaparaxy.

JlabopaTopnas padora «Habmonenue MuTo3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)».

Tema 9. CTtpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPTaHU3MOB. OHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEAESTEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakTtepuu, apxeu,
OJIHOKJIETOYHbIE TPHObI, OHOKJIETOYHBIE BOJAOPOCIH, JpyTrUe NpoTUCThl. KoloHMaIbHbIE OpraHU3MBI.

B3anMoCBA3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl M CHUCTEMBI OPIaHOB.
OpranusMm Kak enquHoe nenoe. I'omeocras.

Txanu pactenuil. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHas, MOKPOBHAs, MPOBOJALIASL,
OCHOBHasi, MexaHuueckasd. OCOOEHHOCTH CTpoeHHs, (PYHKIUN W pacrlojOKeHUs TKaHEeW B opraHax
pacTeHui.

TkaHM KUBOTHBIX M 4e€lOBEeKa. TWUIMBI )KMBOTHBIX TKAaHEH: SMUTENHAbHAs, COCAMHUTENbHAS,
MbllIeyHas, HepBHasi. OCOOEHHOCTH CTpOeHHUs, (YHKIMHA M pPACIONOXKEHHS TKaHeH B oOpraHax
KUBOTHBIX U YEJIOBEKa.

Opransl. BereratnBHblE M T€HEpaTHBHBIE OpPraHbl pacTeHUi. OpraHbl M CUCTEMBI OpPraHOB
KUBOTHBIX U 4yenoBeKka. DyHKIMN OpraHoOB U CUCTEM OPraHOB.

Omnopa tena opranuzmoB. Kapkac pactenmil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOEHHE U TUITbI COEUHEHNS KOCTEH.

JIBukeHne OopraHu3MOB. J[BHkeHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMAHOE, KTYTUKOBOE,
pecHHuYHOe. [IBMKEHME MHOTOKJIETOYHBIX pAacTEeHWil: Tpomu3Mbl W  HacTuM. JIBuxkeHHe
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKAa: MbIleyHas cuctema. Pedexc. CkeneTHble MBIl U UX
pabora.

[Iutanne opranusmoB. llornomieHne BOIBI, YIVIEKMCIOrO ra3a M MHMHEPAJIbHBIX BEIIECTB
pacteHussMH. IIuTaHue XUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE NuIleBapeHue. Ilutanue
[I0O3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. [IuIeBapUTENbHBIE JKEJIE3BI.
[InmeBapuTenpHas cuCTEMa YEIOBEKa.



Jlpixanue opraHusmoB. Jlpixanue pacteHuid. Jlpixanue >kuBOTHBIX. Juddy3us ra3zoB uepes
NMoBEepXHOCTh KIeTKH. Koxnoe napixanue. JlpixarenbHass mnoBepxHOCTh. JKabGepHoe U JIEroyHOE
nbixaHue. /[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UEJIOBEKAa. DBOJIIOLMOHHOE YCIIO)KHEHHUE CTPOEHUS
JIErKMX MMO3BOHOYHBIX KUBOTHBIX. [[pIXaTenpHas cucTeMa 4yeaoBeka. MeXaHu3M BEHTWISLMY JIETKUX Y
ITHUI] U MIIeKoNUTaromux. Perynsnus asixanus. [IpixaTenbHbie 00bEMBI.

TpaHcnopT BeleCTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TPaHCIIOPT BEIIECTB Y
#UBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas cucTteMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyrum kpoBooOpaieHus. IBOJIIOLHOHHBIC
YCIIO)KHEHUS CTPOCHUS KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora cepaua u eé
perysanus.

Beinenenne 'y opraHusMoB. Beigenenue |y pacreHuid.  BwlaeneHue  y  JKMBOTHBIX.
CoxpaturensHblie Bakyosnu. Opransl BeineneHus. OuiabTpaius, cekperus 1 o0paTHOe BCAChIBAaHUE KaK
MEXaHU3Mbl pabOThl OpPraHoB BblaeNeHHUS. CBS3b MOJIOCTH Tela C KPOBEHOCHOM M BBIIEIUTEIHHOU
cucreMaMy. BbigeneHue y I103BOHOYHBIX JKMBOTHBIX U 4yenoBeka. [louku. Crpoenue wu
¢dbynkunonupoBanue Hepona. OOpazoBaHHE MOYH Y YEIIOBEKA.

3ammTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl OakTepuil M IUCTHI
MpOCTeUIINX. 3alMTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpencrBa NaCCUBHONM M XMMUYECKOM
3amuThl. OUTOHIUABI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IpPOM3BOJHBIC. 3alllUTa OpraHU3Ma OT
6one3neil. IMmyHHas cuctema uyenoBeka. KieTouHblil M TyMOpaibHbIE UMMYHUTET. BpoxaEHHBIN 1
NPUOOPETEHHBIN crienupUIecKuii UMMYHHUTET. Teopusl KiIOHaNIbHO-cenekTUBHOro mMmynurera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHuW3MOB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3znpaxxuMocTh M perynsauus y opraHu3moB. Pa3ipa)kuMOCTh y OZHOKJIETOYHBIX OPraHM3MOB.
Taxcucel. Pazapa)kuMocTh 1 perynsuus y pacTeHuid. PocToBble BeleCcTBa M UX 3HAYECHHUE.

HepBHas cuctema u pedrextopHas perynsuus y >kMBOTHbIX. HepBHas cucrema u €€ OTIelnbl.
DBOJIOIMOHHOE YCIIO)KHEHHWE CTPOECHUSI HEPBHOM CHCTEMBI y XUBOTHBIX. OT/EIBI TOJIOBHOTO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedekc u pedaexropHas ayra. besycioBHble U YCIOBHBIE pe(IIEKCHI.

I'ymopanbHass perynsuus W OHIOKPHUHHAs CUCTEMAa >KMBOTHBIX M uenoBeka. JKenmesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHON M 3HIOKPUHHOMN
cucreM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuubpr u  cxembl: «OTHOKJIETOYHBIE BOJOPOCHH», «MHOTOKIETOUYHBIE BOJOPOCITH,
«bakrepuny», «lIpocreimmuey, «Opranbl IIBETKOBBIX pacTeHUI», «CHCTEMBI OPraHOB IMO3BOHOYHBIX
KUBOTHBIX», «BHYyTpeHHee CTpoeHHME HaceKOoMbIX», «TkaHu pacreHui», «KopHEBBIE CHCTEMBIY,
«Ctpoenue ctebnst», «CTpoeHHe JIMCTOBOM IUIACTHHKM», «TKaHU >KUBOTHBIX», «CKeNeT 4eIoBeKay,
«[InmeBapurenbHass cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas
cucremay, «Koxay, «MpliedHas cucreMa», «BelaenurenbHas cucreMa», « JHIOKPUHHAS CUCTEMAy,
«Ctpoenne wmplp», «MMMmyHuter», «KumeuHononocTHele», «(CxeMa TNHUTaHHUA PacTEHUI,
«KpoBeHOCHBIE cHCTEMBI ITO3BOHOUYHBIX JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHE IUIaHApUMY,
«BHyTpeHHee cTpoeHue J0KIeBoro uepBs», «HepBHas cuctema poid», «HepBHas cuctema JIATymKu»,
«HepBHas cucrema npecMmbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIEKONUTAOMNX Y, «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPONpEnapaTsl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIMHM HACEKOMBIX, HUIJIOKOXKHUX, KUBBIE



SK3EMIUIAPhl KOMHATHBIX PAcTeHUM, repOapuul pacTeHUH pa3HBIX OTHAEJIOB, BIaKHbBIE MpenapaThbl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KHBOTHBIX, CKEJIET YeIOBEKa,
o0opyJOBaHUE Ui JEMOHCTPALlMU TOYBEHHOTO M BO3YIIHOTO MUTAaHHWS PACTCHHUN, paCIICTUICHUS
Kpaxmasia u OelKOB moj naeicTBUeM (epMEeHTOB, 00OpYyIOBaHUE ISl JEMOHCTPALMU OIBITOB IO
M3MEPEHUIO JKU3HEHHON €MKOCTH JIETKMX, MEXAHM3MAa JIbIXATeJIbHbIX JIBUKEHUN, MOJEIHN T'OJIOBHOTO
MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHU».

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTCHHSI».

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAaHU3MOB

@opMBbI Pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIKOYasi BEreTaTUBHOE) M IOJIOBOE. Bujbl
0€ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALNS, (hparMeHTaIusl, KIOHUPOBaHUE.

[TonoBoe pasmuoxxenue. [lonoBbie kneTku, wiu ramersl. Meiio3. Craaun meno3a. IloBenenue
XpoMocoM B Mero3e. KpoccnHrosep. bronornyecknii CMbICI Mei03a U IOJI0BOTO Iporecca. Menos3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pa3sute. ['amerorenes y >kuBoTHBIX. [lonoBeie kene3sl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KiIEeTOK. CiepmaToreHes u oorenes3. CTpOeHHE MOJIOBBIX KIETOK.

OmnongoTBOpeHHEe U 3MOPHOHANBHOE pa3BUTHE KUBOTHBIX. CroOcOOBl OMIIOJOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHnorenes.

NnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONOTHS — HayKa O Pa3BUTUU
opraHu3MoB. Mopgozeenes — 00Ha u3 enasuvix npobdrem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopghozeneza. Ctanuu 3MOpUOreHe3a KUBOTHBIX (Ha mpuMepe Jrymkn). Jpobnenne. Tumbl
npobnenus. [Jemepmunuposannoe u HedepMuHuposanumoe oOpodOnenue. bnacmyna, munvi Oracmyn.
OcoOenHocTH APOOICHUS MIIEKOMTUTAIONINX. 3apO/IBIIIEBbIE JTUCTKHU (TaCTPyALN). 3aKiIagKa OPraHOB
W TKaHEWd W3 3apoAbIIEBBIX JIMUCTKOB. B3auMHOe BIMAHHME 4YacTel pa3BUBAIOLIETOCA 3apojibllia
(aMOpHoOHanbHAsE MHAYKIMS). 3aKiajKa IaHa CTPOEHUS KMBOTHOIO KaK pe3yjbTaT MEpPApXHUECKUX
B3aUMOJICHCTBUY TeHOB. BimsiHue Ha SMOpHOHATBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAKOIIEH
Cpelbl.

Poct u pasButue xuBOTHBIX. [TocToMOpuoHanbHbIl nepuon. Ilpsimoe U HempsMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopo30M y 0€CII03BOHOUHBIX U MIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO PAa3BUTHSI, X PACIIPOCTPAHEHHUE B MIPUPOJIE. THUIIBI pocTa KUBOTHBIX. DakTOphI
PETYIAIMA POCTa KUBOTHBIX U 4enoBeka. CTaguu MOCTIMOPUOHAILHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [lepuoapl onTOoreHesa yenoseka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxenune u passuthe pacteHuil. 'ametodpur u cnopodur. Meiio3 B KU3HEHHOM ILHKIIE
pactenuii. OOpa3zoBaHme crop B mpoiecce meio3a. ['amerorene3 y pacteHuil. OIioJI0TBOPEHHE U
pa3BUTUE PACTUTENIbHBIX OpraHu3MoB. JIBOIlHOE€ OIJIOJIOTBOPEHHE Yy LBETKOBBIX PACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuer u cxemsl: «BererarnuBHoe pa3MHOXeHHE», «Turmbl 0ecnojoro pasMHOKECHHUSY,
«Pa3MHOXKEHHE XJIaMUJIOMOHAbI», «Pa3MHOMXEHHE 3BIJICHbD», «Pa3MHOXXeHuEe TUApb», «Meno3y,
«Xpomocombl», «l'amerorenes», «CTpoeHUE AMIEKIETKH W crepMaro3onaay, «OCHOBHBIE CTaJuU
oHTOreHesa», «lIpsamoe u Henpsmoe pasBurue», «Pa3BUTHE MaMCKOro Xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymkm», «/[BoiiHOE OIIONOTBOpEHUE Y LBETKOBBIX pacTeHHi», «CTpoeHue cemsiH



OJIHOJIONBHBIX W JIBYJOJBHBIX pacTeHUil», «KW3HEHHBIA UK MOPCKOW KamycTbl», «KW3HEHHBIN
LUK MXay, « KU3HEHHBIN HUKII IAOPOTHUKAY, «KU3HEHHBIN LUK COCHBDY.

O6opynoBaH#e: CBETOBOW MHUKPOCKOI, MHKPOIPENapaThl SIMICKICTOK M CIEPMATO30UI0B,
Mozeinb «L{uKII pa3BUTHS JIATYILIKH Y.

JlaGoparopnass  paGora  «/3yueHwe CTpoeHHMS  TOJIOBBIX  KJIETOK HA  TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBIieHHE NPU3HAKOB CXOJCTBA 3apOJIbIINICH ITO3BOHOYHBIX
YKUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

VcTopus craHOBIIEHUS U pa3BUTHs T'CHETHKHU Kak Hayku. Pabotel I'. Mengens, I'. ne @pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Paborsr H. K. Kombumosa, H. U.
BaBunoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, 1O. A. ®umunuenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIC TEHBI,
albTEPHATUBHBIE NPHU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIM NMpPU3HAK, TOMO3HUI0OTa, I'€TEPO3UrOTa,
qucTas JUHUS, TUOpHUIbL, TeHOoTHr, ¢eHoturl. OCHOBHBIE METOJbl T€HETUKH: THOPUAO0IOTHYECKHIA,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKUM.

JdemMoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®@pu3, T. Mopran, H. K. Konsrios, H. 1. BaBunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuub! U cxembl: «MeTOoIbl TeHETUKIY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopHas padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemnmBanue. [lepBreiii 3akoH MeHaens — 3akoH e€IUHO00pa3us TUOPHUIIOB
nepBoro mnokoJsieHus. [IpaBuino pnomuHupoBanus. BTopol 3akoH MeHnens — 3aKOH paclIeTUICHUs
Mpu3HaKoB. [[uTomornuecke OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHMS. [ HTIOT€3a YUCTOTHI TaAMET.

AHanusupytoee ckpemuBanue. [IpomexxyTouHblli XapakTep HaclieqoBaHusA. Pacmiemnienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

Jurubpugnoe ckpemmBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOTO HaCJIeIOBaHUS
Mpu3HaKoB. [[uTomornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuernnieHHoe HacnefoBaHue Mpu3HakoB. Pabotel T. Moprana. CrerieHHOe HacleIoBaHUe
T€HOB, HAPYIICHHE CLIETUICHUS MEX1Yy TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mnoma. XpOMOCOMHBIM MEXAHU3M ONpPENEIEHUs Ioa. AYTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN U rereporaMeTHbId Moj. ['eHeTHdecKasi CTpyKTypa MOJOBBIX XPOMOCOM.
HacnepgoBanue npr3HakoB, CHEMJIEHHBIX C MTOJIOM.

l'enotunn kak nenocrHas cucrema. IlnedoTrponuss — MHOXKECTBEHHOE JCHCTBUE TIEHA.
MHOX€eCTBEHHBIN ajuiein3M. B3anuMoielicTBue HeauieNIbHbIX TeHOB. KoMIieMeHTapHOCTh. DNUCTa3.
[Tonumepust.

['eHeTnyeckuil KOHTPOJIb  pa3BUTUSL PACTEHUM, IKUBOTHBIX U 4YEJIOBEKa, a TaKkKe
(bI/I3I/IOJIOFI/I‘-IeCKI/IX nponeccoB, MOBCACHUA W KOIHUTHBHBIX q)YHKLII/Iﬁ I'eneTnyeckue MeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MH — TMapa3uT» M «XO3AUH — MHUKPOOHOM).
['eHeTnyeckue aceKThl KOHTPOJIL U U3MEHEHHsI HacleACTBEHHON NH(OPMallMU B MOKOJICHUSIX KJIETOK
U OPTaHHU3MOB.

JdemMoHcTpanuu

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



Tabmuupr u cxemsl: «llepBblii W BTOpoM 3akoHbl Mennens», «Tperwit 3akoH Menuens»,
«AnHanuzupyroiiee ckpemuBanuey, «Henomnoe nomuHupoBaHue», «CIEMVIEHHOE HaCIEeI0BaHKE
MPU3HAKOB y JApo3odmibly, «[eHetnka mona», «Kapuortum uenoBeka», «KapuoTum apo30QuIbI,
«Kapuotun ntune», « MHOKECTBEHHBIN allIen3M», «B3anuMoieiicTBUe TeHOBY.

OOGopynoBanue: MoJelnb s JEMOHCTpAlldd 3aKOHOB €IWHOO0Opasus THOPUIOB IEPBOTO
MOKOJIEHUS M pacCUICIUICHUS MPU3HAKOB, MOJENIb JUIsl JIEMOHCTpAllMd 3aKOHAa HE3aBUCUMOTO
HacJeJOBaHUS TPU3HAKOB, MOJENb Ui JIEMOHCTpAllMy CLEIUIEHHOTO HACIeOBaHUsl IMPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3oduiay.

IIpakTuyeckasi padora «/3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO CKPCIIMBAHUSA Y
TIPO30UITBD).

IIpakTuyeckas padora «/3ydeHue pe3yabTaToB JTUTHOPHUIHOTO CKPEITUBAHUS Y APO30PIITBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aunmopeiictBue rTeHoTMma W cpenbl npu  GopmupoBaHMHM (peHoTuna. V3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUJIbI N3MEHUMBOCTH: HEHACIICICTBEHHAS U
HacJICACTBCHHAS.

MopaudukamoHHass HW3MEHYUBOCTh. Ponb cpeabl B (OPMHPOBAHMHM MOJIU(DHKAITMOHHOM
n3MeHunBoCcTH. Hopma peaknuu mnpusHaka. BapwanvoHHBIM psj W BapuanuoHHas KpuBas (B.
Noranucen). CoiicTBa MOIU(UKAIIMOHHON H3MEHUYMBOCTH.

I'enoTnnuueckass M3MeHYUBOCTH. (CBOMCTBA TIE€HOTHIMYECKOH  H3MEHYMBOCTH. Buibl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHAsT W3MEHYMBOCTh. MeEi03 W TMOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHUBHOMN
M3MEHYUBOCTH. Polb KOMOWHATUBHOM W3MEHUYMBOCTU B CO3/IaHMHM TE€HETHYECKOTO Pa3HOOOpas3us B
npejenax OJHOroO BUJA.

MyTtalmonHass M3MEHUYMBOCTh. BuIbl MyTanMii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W UWHAYLUMPOBAHHBIE MyTallMu. SIepHblE M LUTOIJIA3MATHUYECKHE MYTAlMH.
CoMaruueckue W ToJIOBble MyTanuu. [IpuurHbl BOBHUKHOBEHUS MyTaluid. MyTareHsl U UX BIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TMpoIlecca. 3aKOH TOMOJIOTHYECKUX pPSAIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). BHesnepHas H13MEHYMBOCTH U HACIEACTBEHHOCTD.

Onucenemuxa u 3SNUSEHOMUKA, POJb ONUSEHEMUYECKUX (AKmopos 6 HAC1e008aHuU U
UBMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumer u  cxembl: «Bugsl  w3MeHunBOCTHY», «MonudukanmonHas HM3MEHYUBOCTHY,
«KomOnHaTHBHasE HW3MEHYUBOCTHY», «Meo3», «OmiogorBopenuey», «l'eHernyeckue 3a00JEeBaHU
yenoBekay, « Buasl myranuii.

O6opynoBaHue: >KHBbIE M TepOapHbIe OSK3EMIUSIpHI KOMHATHBIX PACTEHUH, PHUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3TMUYHBIMH BUJIAMU H3MEHYUBOCTH.

JlabopaTopnas pa6ora «VccienoBanne 3akOHOMEPHOCTEH MOIU(DUKAITMOHHON N3MEHUYNBOCTH.
[TocTpoeHne BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytaruu y Apo30puibl (Ha TOTOBBIX MHKPOIPETapaTax).

Tema 14. 'eHeTHKa Ye/l0BEeKA

Kapuotun denoseka. MexayHapoaHasi mporpaMma HMCCII€IOBaHUS TeHOMa 4esioBeka. MeToibl
M3Yy4YEHUs TEHETUKHU YEJIOBEKA: TeHeaJTOTHUECKUM, OJTM3HEIIOBBINA, IIMTOTCHETHYECKUH, TOMYJISIIMOHHO-
CTaTUCTHYCCKUI, MOJIEKYJIIPHO-TE€HETUUECKU. CoBpeMeHHOE onpeerIeHue TCHOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHME, TE€HOTUIIMPOBAHME, B TOM uucie ¢ nomouipto [II{P-ananuza.
HacnenctBennbie 3a0osieBaHusl 4YenoBeKa. | €HHbIE U XPOMOCOMHBIE 0OJI€3HM uenoBeka. bonesnu ¢



HAaCJEACTBEHHON NPENpPaCIONIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKON F€HETUKH B IPEIOTBPAIICHUN U
JICYCHUH TEeHETUYECKUX 3a00JeBaHMK 4YeJoBeKa. MEINKO-TeHETHUYEeCKOe KOHCYJIbTHPOBAHHE.
CrBonoBble KiIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». DTUUECKUE ACIIEKThl UCCIEIOBAaHUI B 00J1aCTH
peOaKkTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HhakTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH 4YeJNOBEKa K (U3MUECKOMY H
XMMHUYECKOMY 3arpsi3HEHUIO OKpPYKarolllel cpefbl. | 'eHeTnueckast peipacioaoKEHHOCTh YeJI0BEKa K
[IATOJIOTUSIM.

JdemoHcTpauuu

Tabmupsr u cxembl: «Kapuotun uenoBekay, «MeToapl H3ydeHUsS TEHETUKHU YEJIOBEKay,
«["enernueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesieknusi Opranu3mMoB

JloMecTukanus v ceyeKius. 3apoKIeHUe CeJIeKIUU U qomectukanuu. Yuenue H. WM. BaBuiona
o lleHTpax mpoMCXOXIEHUS U MHOrooOpa3usi KyJbTypHBIX pacTeHuid. Posb cenexkuuu B cO3/1aHUU
COpPTOB pacTeHHl M mopoj >KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH TIOMOJIOTMYECKHUX PAJIOB B
HacyencTBeHHoM n3menunBoctu H. V. BaBuiioBa, ero 3HaueHue A CeNeKIMOHHOM paboThl.

MeTtoasl ceneKUMOHHOW paboThl. VcKycCTBEHHBI OTOOP: MacCOBBI W WHIWUBUAYAJIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnblTanue mnpou3BoguTeNnel 1mo moromMcTBy. Otbop 1o
TCHOTHITY C TOMOIIBIO OIEHKH (EHOTHIIA MOTOMCTBA W OTOOP MO TCHOTHILY C IOMOUIBIO aHajH3a
JIHK.

HckyccTBeHHBINH MyTareHe3 Kak METOJl CENEeKIIMOHHONW padoThl. PannanmoHHbIil 1 XUMUYECKUN
MyTareHe3 Kak MCTOYHUK MYTallMi y KyJbTYpHBIX (opM opraHu3moB. Mcmosib30BaHWE T€HOMHOTO
penaKkTUpoBaHUs W MeTo/0B pekoMOuMHaHTHBIX JIHK 1isi momydeHuss MCXOAHOTO MaTepuaia st
CEJIEKIUU.

[Tonydenue monumnnou0B. BHyTpuBuaoBas rubpuau3saius. bIu3kopoICTBEHHOE CKpelBaHUE,
unu uHOpuauHr. HepoJcTBeHHOE CKpeluBaHUe, WIM ayTOpuauHr. ['€Tepo3nuc W ero MpPUYHUHBL
Hcnonb3oBanue rereposuca B cenekuuu. OtnanénHas rulOpuausanus. [Ipeomonenue Oecronus
MEXBUJAOBBIX THOPUAOB. JIOCTHKEHUS CENEeKIINN PACTCHUM U KUBOTHBIX. «3e1EHAS PeBOIOYUsLY.

CoxpaHeHHe U U3y4eHUE I'eHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHHM U UX JUKHUX POAUYEH
JUIS CO3JaHMSI HOBBIX COPTOB M TMOPUAOB CEJIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbBICTIO8bIX HCUBOMHBIX 8 YETIAX
VAYYUEHUS. CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YlUce ¢ NPUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPEeO08bIX UOel U NePCNEeKMUBHBIX MEXHOI02U.

JdemMoHcTpanuu

[Toprpersr: H. U. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KYIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHOW HW3MEHUUBOCTH», «METOAbl CeNeKINn»,
«Otnanéunas rudpunuzamnusy», «Myrtarenes.

JlabopaTtopHasi pabora «/3yueHue COpPTOB KyJIbTYPHBIX PACTE€HHUH M TOPOJ JAOMAIIHUX
KUBOTHBIX).

JlabGoparopHas pabora «/3yueHne MEeToA0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Jkekypeust «OCHOBHBIE METOJbI M JIOCTHUKEHUS CEJEKIMH PAaCTeHUW M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIUTMYHOE
XO035IIICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



Tema 16. BuoTexXHOJI0Orus H CHHTETHYECKASI OHOJIOTHS

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTMH, — KJIETOYHBIE M TKAaHEBBIC KYJIbTYPHI,
MHUKPOOPIaHU3MBbI, UX XapaKTEepUCTHKA. TpaaunnoHHas OMOTEXHOJIOTHS: XJieOOoNeueHue, MOoTydeHnue
KHUCJIOMOJIOYHBIX ~ IPOXYKTOB,  BHMHOJENIHE. MukpoOHosornyeckuii  CHHTES. OOBeKThI

MUKpOOHOIOrnyecKux TexHooruii. [IponsBoacTBo Oeiaka, aMUHOKHCIOT U BUTAMUHOB.

Co3anue TEXHOJOTUNA M MHCTPYMEHTOB LEJICHAIIPABICHHOTO M3MEHEHHUsI U KOHCTPYUPOBAHUS
F€HOMOB C IIEJIbI0 MOJIYYEHHS] OPTaHM3MOB M MX KOMIIOHEHTOB, COJACPKAIUX HE BCTPEYAIONIUECS B
pHUpoie OMOCUHTETHUECKHE MTYTH.

Kinerounas wunxeHepus. MeTonpl KyJnbTyphl KIETOK M TKAHEM pPAcTEHUHM U IKUBOTHBIX.
Kpuobanku. Comarudeckas THOpHIM3alMUS U COMATHUECKUW dmOpuoreHes. Mcmonb3oBaHue
ralyionJiIoB B CEJEKUUM pacTeHui. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U  NOJUKIIOHANbHLIX awmumen 8 Mmeduyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCcTpyKIMsT SHLEKIETOK M KJIOHHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonozuu 0300po8IeHUs, KYIbMUeUpo8aHus u MUKDOKNIOHANILHO20  PA3MHOIICEHUS
CEeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpoMOCOMHass U Te€HHas WHXeHepHus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYHMPOBAHHE
pexombunantueix JIHK. Cozodanue mpanceennvix opeanuzmos. JloCTHXKEHHS] W TEPCIEKTHUBBI
XPOMOCOMHOM Y TeHHOH MH)KEHEPHH. JKOJIOTHICCKHE U ATHYSCKHUE TPOOJIEMbI TCHHOW WHKCHEPUH.

Menunuackue OuorexHonoruu. IloctreHomHas mmdposas wmemuiuHa. [1IP-muarnocTuka.
MeTabonOMHBINM aHANNU3, TEHOLEHTPUYECKUN aHalIu3 MPOTeOMa YellOBEKa I OLIEHKU COCTOSIHUS €ro
310poBbs. Mcnonp30BaHUE CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-Omoumkenepus s
pa3paboTku (pyHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUS KOMILJIEKCHBIX TKaHEH
COUETAaHHEM TEXHOJOTUM TPEXMEPHOTO OWONPUHTHHTA W cKaddoaauHra JUisi penieHus 3ajad
MIEPCOHAIU3UPOBAHHON METULIUHBI.

Cozmanue BEKTOPHBIX BakIMH C LEJIbl0 oOecreuyeHus: KOMOWHUPOBAHHOW 3alUThl OT
Bo3Oynuteneii OPBU, ycraHoBieHHE MOJEKYISpHBIX MeXxaHU3MOB (yHKunoHupoBanus PHK-
coJiep KallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIe 3a00JI€BaHUs YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabnuier u cxembl: «/cnonb30BaHHEe MUKPOOPTAaHU3MOB B IPOMBIIUIEHHOM IMPOU3BOJICTBEY,
«Knerounast umxeHnepus», «I'eHHass HHXCHEPUSI».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckast padora «I[lonydyeHue MOJIOYHOKUCIBIX TIPOTYKTOBY.

JKekypeust «BbUOTEXHONOTHMS — BaKHEWIas MPOU3BOJIUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaeHue U pa3BuTHE IBOJIOIHOHHBIX NPEICTABJICHNA B 0HOJIOTHHI

OpomononHas teopust Y. Jlapsuna. [Ipeanochiiku BO3HMKHOBEHHUs JapBUHU3MA. JKU3HB U
Hay4Has nearenpbHocTh Y. JlapBuHa.

JiBmokymye cuibl sBostonny BUJOB o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTb Pa3MHOKEHHUS
OpPraHU3MOB, HACJIEICTBEHHAs W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAaHHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuHTeTHYecKoi Teopuu sBojtonnu (CTD). HeirpanpHas Teopust SBOJIOLNH.
CoBpeMeHHasi dBOJIONMOHHAS OHOJIOTHs. 3HAYCHHE OHBOJIONMOHHON Teopur B (HOpMUpPOBaAHUH
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsr: Apuctotens, K. JIunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krobe, Y. JlapBuH,
C. C. YetBepuxkos, U. 1. Imansraysen, x. Xongeitn, J. K. benses.

Tabmuups! u cxemsl: «Cucrema xuBoil npupoas! (o K. JIunuero)», «JlecTHHLA )KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHusMm GOPMHPOBAHUS TPUCIIOCOOJICHUA Yy PACTEHUH W IKUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyta nmyremecteus Y. [lapsunay, «Haxonku Y. Jlapsunan, «®opmbl
60pb0BI 3a cymecTBoBaHuEe», «Ilopoabl romybei», «MHOTOOOpasue KylIbTYpHBIX (DOPM KaIlyCThD»,
«[Topoapl mOMaNIHUX >KUBOTHBIX», «Cxema oOpazoBanus HOBbIX BuioB (o Y. [apBuny)», «Cxema
COOTHOILIEHUS JBUXKYIIUX CHII 53BOJIOUNY», «OCHOBHBIE TMOJOXKEHHUS] CHUHTETHUYECKONH TEOopuu
SBOJTIOLIMM.

Tema 2. MukposBosonus 4 eé pe3yibTaThl

[lonmynsimuss kak 2yeMeHTapHas eauHuIa dBoonUH. COBpPEMEHHBIE METOAbl OLIEHKU
TEeHETUYECKOT0 Pa3HO00pasus U CTPYKTYypbl momynsuuil. M3mMeHeHue reHodoHIa MOMYISALUU Kak
AJIEMEHTAapHOE SBOJIOIMOHHOE sIBIIEHHE. 3aKOoH reHeTHdeckoro paBHoBecus JIx. Xapaum, B.
BaiinGepra.

OnemeHTapHble  (akTOpbl  (ABMXKYIIME CHJIBI) ABOJIONMH. MYyTalMOHHBIA  IPOILECC.
KoMb6unatuBHast mu3MeHYMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHAIpaBJICHHbIE W3MEHEHHUS 4YacTOT
anneneid B momymauusx. Oddexkt ocHoBarens. Ipgexm Oymowinounoco eopaviuika. CHudiceHue
2eHemU4ecko2o pasHoobpasus: npuduHel u cieocmeus. Illposaenenue s¢pgexma Opeiigha cenos &
oonvwux u  manvlx  nonyaayusx.  Mwurpauuu.  M3omaumus  momynsiuii:  reorpaduueckas
(mpocTpaHCTBeHHas ), OHoJIoruueckast (penpoayKTUBHAS).

EctectBennblit 0T00p — HampaBistouuii gakrop sBomtonuu. GopMbl €CTECTBEHHOTO OTOOpa:
JOBUKYIIUM, CTaOMIM3UPYIOMIMM, pa3peiBatolinid (qu3pynTuBHbIi). [lonoBoil oT6op. Bo3HukHOBEHME
1 3BOJIIOLIMS COLIMATIBHOTO MTOBEACHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCTh  OpPraHU3MOB  Kak  pe3yjibTaT MHUKPOIBOJIIOLMHU. Bo3HHKHOBEHHE
npucrocoOaeHuit y opraHuzMoB. Apomopdo3bl M uavoanantauuu. [IpuMeps! npucrnocoOieHuil y
OpPraHU3MOB: Mophonoruueckue, duznonoruyeckue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCHUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u CTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOIIOIHIH.
M3onsaumss — ximoyeBod  ¢akTtop BupooOpazoBanus. Ilytm u  cmocoObl  BHI000pa3oBaHUS:
ajutonaTpuueckoe  (reorpaduueckoe),  CUMIATPUYECKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»
(monurmonan3anus, TiOpuau3anus). JMUTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOPMHUPOBaHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Pone  oBosoMOHHOM ~ Ouonmoruu B pa3pabOTKe  HAy4YHBIX  METOJIOB  COXPAaHEHHS
O6uopazHooOpazusi. MUKpPO3BOIIONUS U KOJBOJIOLHUS MApasUTOB U HUX X031€B. MexaHHu3Mbl
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmumpr u cxembl: «MyTallMOHHAsT WU3MEHYMBOCTHY», «llomymsioHHas CTpyKTypa BHAa»,
«Cxema mposiBlieHUs 3aKkoHa Xapau—BairinOepra», «JIBHXKyIIHE CHUIIBI IBOJIOIUNY, «IKOJOTHUYECKAs
W3OJISIIMS TONYJSIui ceBaHckol (openu», «['eorpaduueckas U30ISIHs TUCTBEHHUIIBI CHOUPCKON U
JTUCTBEHHUIIBI Jaypckoi», «llomynsmuoHHbIe BOJIHBI YUCICHHOCTH XHIIHUKOB U JKEpPTBY», «Cxema
NEHUCTBUS E€CTECTBEHHOTro oTOopay, «PopMmbl OOprOBI 3a cymiecTBOBaHUE», «HAyCTpHaTbHBIN
MEJTaHU3M», «KuBble  HCKOMaeMbley, «IlokpoBUTENbCTBEHHAs ~ OKpacka  YKMBOTHBIXY,
«[Ipepynpexnaromnias oKpacka KXHBOTHBIX», «Du3nonorndeckue amanranun», «[Iprucmnoco0ieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepuu Buma», «Bumsl-nBoitHukn», «CTpyKTypa BUIa B
npupose», «CrocoObl BugooOpa3zoBaHus», «l'eorpaduyeckoe Bug00Opa3zoBaHue TPEX BUIOB



JMaHJbIIEH», «IKOJOTHUYECKOe BHUIA000pa30BaHWE BHUIOB CHUHHIY, «llonmMmuionasl pacTeHHi»,
«KanyctHo-peneunbiii rHOpum».

ObopynoBanue: repOapuu pacTeHUH, KOJUJICKIMM HACEKOMBIX, Yydeja MTHIl W 3Beped ¢
MpUMepaMu pa3IMYHbIX MPUCIOCOOIEHUH, Yydena NTHI] U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHun
OJIM3KUX BUJIOB, 00pa30BaBUINXCS PA3IMUHBIMH CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE H3MEHUYNBOCTH Y 0COOCH OJTHOTO BUAAY.

JlaGopatopuass  padora  «lIpucnocoOneHuss OpraHmsMOB M  HMX  OTHOCHTEJbHas
1[e1eCO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3sBosonust 4 eé pe3y/JibTaThl

Meroasl u3ydeHHMsT Makpod3BOIIOLMHU. llaneoHTONOrM4YecKkne MeETOIbl HM3Yy4YEHUs HBOJIIOLUU.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSIBI OPTAaHHU3MOB.

buoreorpaduueckue metoasl n3ydenus sBomonun. CpaBHeHue (aopsl U (ayHbl MATEPUKOB U
ocTpoBoB. bruoreorpadudeckue odactu 3eMin. BUIbI-DHIEMUKH U PEITUKTHL.

DOMOpHOJIOTHUECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3YYEHHUS SBOJIOLUH.
['eHeTyeckue MexaHU3Mbl 3BOJIIOLMM OHTOI€HE3a W TMOSBIEHUS HBOJIOLIUMOHHBIX HOBIIECTB.
['omonornyHple U aHaNOTM4YHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISAPHO-
reHETUYECKUE, OMOXMMUYECKHE M MAaTEeMAaTUYECKUE METOJAbl M3y4eHHUs 3BOIIOLUH. ['oMosiornyHbIe
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS T€HOMOB.

OO0mue 3aKkoHOMEpHOCTU (TpaBuia) 3Bojtouuu. [lpunyun cmensvt @yuxkyui. HeoOpatumocThb
ABOJIIOLIMU. AflanTUBHAS paauannsa. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINU.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabmuupl u cxempl: «DPWIOreHETHUYECKHH psAJ JIOMIAIN», «APXEONTEPHKCY, «3Bepo3yOble
ameps», «Crerouedainbl», «Punnopute», «CeMeHHbIe NanoOpoTHUKWY, «buoreorpaguyeckue 30HbI
3emnn», «/peiid koHTUHEHTOB», «PenukTbl», «HawanbHble cTaauM SMOPUOHAIBLHOTO pPa3BUTHUS
IT0O3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIE U aHAJOTUYHBIE OpPraHbDy, «PyIuMEHTB», «ATaBU3MBI»,
«XpOMOCOMHBIE HAaOOpPHI ueNOBeKa M LIMMIIaH3e», «lJlaBHbIe HampaBlieHUs 3BOJIOLMNY, «O0Imue
3aKOHOMEPHOCTH IBOJIFOLIUN».

O6opynoBaHue: KOJJIEKIIUH, TepOapuu, MYJISDKA MCKOIAEMbBIX OCTAaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHE )KU3HU HA 3emJie

HayuHble runoTe3bl mpoucxoxaeHus XKU3HU Ha 3emiie. AOuorenes u nancnepmus. JlonayuHsie
MIPEJICTABICHUSI O 3apOKICHUM XU3HU (KpealuuoHM3M). ['mmore3a MOCTOSHHOTO CaMoO3apOKJIEHUs
XKU3HU U €€ onpoBepxkenue onbitamu @. Penu, JI. Cnannanuanu, JI. ITactrepa. [Ipoucxoxaenne xu3Hu
U acTpOOHOJIOTHS.

OcHoBHbIE 3Tambl HeopraHuyecko nsBomtonuu. [lmaHerapHas (reojoruueckasl) 3BOJIOLHUS.
XuMmudeckasi dBONIOIMSA. AGUOTEHHBI CUHTE3 OpraHM4eCKUX BellecTB U3 Heoprannyeckux. Onwit C.
Munepa u I'. FOpu. OOpa3oBanue mnoiumepoB u3 MoHomepoB. KoarepBatHas rumoreza A. U.
Omnapuna, rumore3a nepBuyHoro OymboHa Jx. XonneitHa, remermueckas rumnoreza I'. Mémnepa.
Pubosumer (T. Yek) um rumoresa «vupa PHK» V. T'mnbepra. dopmupoBanme meMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Hcropus 3emnu u meroasl €€ nusyuyeHus. VMckonaemple opraHndeckie ocTaTku. I'eoxpoHoaorus
u e€¢ meroapl. OTHOCUTENbHAS U a0COJIOTHAS T'€OXPOHOJOTHs. ['eoXpoHOoIOrnyeckas miKaua: 30HbI,
9pbI, NEPUOJIBI, STTOXH.



HavanbHple s3Tanbl opraHnyeckoi 3Boitouud. [losBlieHHE M 3BOJIONMUSA MEPBBIX KIETOK.
OBonronusi  Mera0onusMa. Bo3HUKHOBeHHE TEpBBIX JKocucTteM. CoBpeMeHHBbIE MHKPOOHBIC
OMOTIEHKH KaK aHaJor MepBhIX Ha 3emiie coobmecTB. CTpoMaTonauThl. [IpokaproTHl 1 3yKapHOTHI.

[Ipoucxoxaenue d>ykapuoT (CUMOHMOreHe3). OBOJIOLMOHHOE TPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPIraHU3MOB. BO3HMKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpPraHu3MOB.

OCHOBHBIE ATambl ABOJIONUU BBICIIMX pacTeHui. OcHOBHBIE apomMop(do3bl pacTeHuil. Brixon
pacteHuii Ha cymy. [losiBineHrne cnopoBbIX pacTeHUN M 3aBO€BaHHUE MMHU CylId. CeMEHHbIE PaCTEHUSI.
[IponcxoxaeHne IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3TaIlbl YBOJIIOINHUH KUBOTHOTO MHpa. OCHOBHBIE apoMOp(dO3bI JKUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THIIOB. llepBbie XOPAOBBIC >KUBOTHBIC.
Kuznp B Boje. DBoumonus Mo3BOHOUHBIX. [Ipoucxoxaenue ampubuii u pentunuid. [Ipoucxoxnenue
miekonuTamux W nruil. [IpuHnun kmodeBoro apomopdoza. OcBoeHue O0ecro3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emie MO 3paM U MEpUoAaM: apxei, MpOTepo30H, Maneo30i, Me3030i,
KaifHO30#. OOmas xapakTepuCTUKa KJIMMara U TeoJIOTMYecKuX mporueccoB. [losBnenue u pacuser
XapaKTepHBIX OPraHW3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS U BIHMSHHE Ha Ta30BbI COCTaB
aTMoc(hephl.

MaccoBble BBIMHpPAHHSI — OKOJOTHYECKUE KPU3UCHI MPONUIOro. [IpuuuMHBI W CleacTBUA
MaccoBbIX BbIMUpaHHi. COBpPEMEHHBIN DSKOJOTHYECKH Kpusuc, ero ocobennoctu. I[IpoGiema
coxpaHeHus 6nopazHooOpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHudeckoro wmupa. [lpuHIUNBl KiaccupuKanuu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHE TPYIITBI OPTaHU3MOB.

JdemoncTpanuu

[optpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, U. M. Meunukos, A. U. Onapun, [Ix.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo u3ydeHuto
camo3apoxkJeHusa ku3Hu», «Cxema ombita C. Mwumnepa, I'. FOpu», «OTanbsl HeOpraHMYECKOM
3BONMIOLUNY, «['eoxpoHONIOrNUecKas mkanay, «HavdanbHble 3Tanbl OpraHU4ecKoil 3BoIIOIUNY, «Cxema
oOpa3oBaHMs dYKapHOT MyTEM cuMOHoreHesa», «Cucrema >KUBOM HpHUpOIbI», «CTpOeHHE BHpycay,
«Apomopdo3sl pactenuity, «Punnoduts», «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUYHBIE
BoJOpocIny, «Mxuy», «[lanopotHukny, «I'ogocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX PACTEHUN,
«CxeMa  pa3BUTUS  KUBOTHOTO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «[Ipocreiimey,
«Kumeunononoctueie», «llmockue depBu», «UnenucrtoHorue», «PvIObI», «3eMHOBOJHBICY,
«Ipecmbikaromuecs», «lItuupy, «Maekonutarommey», «Pa3BUTHE KU3HU B apXEHUCKON 3pey,
«Pa3BuTHe XU3HU B IMPOTEPO3OMCKON 3pe», «Pa3BUTHE KMU3HU B MAJECO30MCKOU 3pe», «Pa3Burue
KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XMU3HU B KailHO30MCKO#l 3pe», «CoBpeMeHHas cucTeMa
OPraHr4YeCKOro MUpPay.

ObopynoBanue: repObapuu pacTEHUH Pa3IMYHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX, BIAXKHBIC
npenaparbl JKUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, Uydesia MTHI[ U 3BEped, KOJJICKIIMM OKAMEHEJOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJIISKHU
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryaabHass JjaGoparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu  no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHUYECKHUX COSIUHEHHN B IEPBUYHON aTMOchepey.

JlaGopaTopHas padora «/3ydyeHne u onucaHrue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHne oCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.



IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxokaeHue YeJI0BeKa — AaHTPONOreHe3

Pazpgensl u 3agaun anTponosioruu. MeTopl aHTPOIIOIOTHH.

CraHOBIIEHHE TIPEACTABICHUM O TMPOUCXOKICHUU YeJIOBeKa. Pelnrno3Hple BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoAcTBO yenoBeKka C KMBOTHBIMU. CHCTEMaTHYeCKOe IMOJI0KeHHEe YesioBeka. CBUIIETEIbCTBA
CXOACTBA 4YEJOBEKa C IKUBOTHBIMHU: CPaBHUTEIHbHO-MOPQOJIOTUYESCKUE, IMOPHOIOTHYECKHE,
¢busnonoro-6MoXxuMHUEcKre, nopeaeHyeckue. OTINYMS YeIoBeKa OT KUBOTHBIX. [IpsMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIIBHOW CHCTEMBI.

JBwxyume cuibl ((pakTopbl) aHTpomoreHesa: Ouosiorniyeckue, couuanbHbie. COOTHOIIEHHE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHbBIE CcTaAuM aHTpororeHe3a. PanHue dyenoBekooOpa3Hble 00E3bSHBI (IIPOKOHCYIBI) H
paHHHE TMOHTHUIBI — OOIIME MPEAKH YeIOBEKOOOpA3HBIX 00€3bsSH M II0JCH. ABCTPATIONUTEKU —
JBYHOTME TMpEIKU Jroae. YemoBeK yMesbld, IepBble HW3rOTOBICHUS Opyauid Tpyna. Yenosek
MPSIMOXOJISAIINI U TIEPBBIA BBIXOJ JIOACH 3a npeneisl Adpuku. UemoBek reinep0eprekuii — oouuii
MPEAOK HEaHJIEPTAIbCKOTO YEJIOBEKa M YEJIOBEKa pa3syMHOro. YernoBeK HeaHAEPTAIbCKUI Kak BUJ
JIOJIed XOJIOAHOrO KiaumaTa. YenoBek pa3yMHBIM COBPEMEHHOIO THWIIA, JEHUCOBCKHMI YEJIOBEK,
OCBOEHHUE KOHTHHEHTOB 3a mpenenamMu Adpuku. [lareoreneTrnka u majieoreHOMHKa.

OBONIOIMS COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHbI O0TOOp B HOMYJALMSX YEJIOBEKA.
Myrtaunonsnsiii nporecc U nomumopdusm. IlomynsnuoHHbIe BOJHBI, Apeld TeHOB, MUTpalUs U
«3(hdexT ocHOBaTENA» B MOMYISAIUIX COBPEMEHHOT'O YeJIOBEKa.

Uenoseueckue packl. [lonstue o pace. bonbime pacel: eBporeouHas (€Bpa3uiickas), aBCTpaio-
HerpouiHas (3KBaTopHajbHasi), MOHIOJIOMIHAS (a3MaTCKO-aMepuKaHcKasi). BpeMs 1 myTu paccenenus
yelnoBeka Mo rmaHere. EAMHCTBO uenoBedeckux pac. HaydHas HECOCTOSTENBHOCTh pacu3ma.
[TpucnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSAM OKpYXaroleil cpenbl. BausHue reorpadudeckoit
cpenbl U aperda reHoB Ha MOP(OTIOTHIO B PUZUOIOTHIO YETOBEKA.

MexaucuurnianHapasle  MeToAsl B (usuueckod  (OMOJIOTMYECKOW)  aHTPOIOJIOTHH.
DBOJIIOLIMOHHASI aHTPOIOJIOTUSA U MAJIEOAHTPOIIOJIOTUsl YEOBEYECKUX MNomyisiiuil. buocounanbHbie
WCCIIeIOBaHMS MPUPOBI YeroBeka. VccienoBaHue KOIBOMIOIUN OMOIOTHYECKOTO W COLUAIbHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

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

Tabmumer  u cxemsl:  «MeToasl  aHTpornoioruu»,  «[OJOBHOW  MO3r  4eJIOBeKay,
«YenoBexkooOpa3Hble 00e3bsiHb», «CKeneT dYeloBeKa U CKeleT I[uMIaH3e», «PyauMeHTbl u
aTaBU3Mbl»,  «JIBHKyIIMEe CUJIBl  QHTPONOreHe3a», «ODBOJIOLHMOHHOE JpPEBO  YEJIOBEKay,
«ABcTpasionuTek», «YemoBek ymenbii», «HenoBek NPSIMOXOASAMIMIY, «JIeHUCOBCKHI YeIOBEK»
«Heanpepranbup», «KpoManboHub», «llpegku demoBekay, «ITambl 3BONIOLMU 4YeTOBEKa», «Packl
YEJIOBEKay.

O6opynoBaHue: MYJSKH OKaMEHEJIOCTeH, NPEIMETOB MaTepHAIbHOM KYJIbTYpPhl IPEIKOB
4enoBeKa, penponaykiuu (dotorpadun) KapTUH ¢ MHQPOIOTUYECKUMH U OHONEHCKUMHU CHOKETaMu
MIPOUCXOXKACHUS YeIoBeKa, pororpaduu HaXOAOK UCKOTAEMBIX OCTATKOB YEIIOBEKA, CKEIET YeIOBeKa,
MOJIEJIb YEpeIa YEeJIOBEKa M yepena IUMITaH3€, MOJENIb KUCTH YEJI0BEKa U KUCTU IIUMIaH3€e, MOJEIN
TOpca MPEJKOB YEIOBEKa.

JlabopaTopHas padora «/I3ydueHne ocCOOEHHOCTEH CTPOCHUS CKeJeTa YeloBeKa, CBSI3aHHBIX C
MPSMOXOKJIECHUEM.

IIpakTnyeckas padora «/3ydeHre S3KOJIOTHYECKUX aJanTaluid Y€TOBEKa.



Tema 6. JKo010TH — HAYKa 0 B3aMMOOTHOLUIEHHUSX OPraHM3MOB M HAJAOPraHU3MEHHbIX
CHUCTEM C OKPYXKawIuei cpenoi

3apoxaeHue u pazButue 3kojoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H. A. CeBepriosa, O.
I'exkkens, A. Tencnu, B. H. CykauéBa. Pa3nensl un 3amaun skosiorud. CBsi3b 3KOJOTUM C JPYTUMH
HayKaMH.

Metonpl skonoruu. lloneBple HaOmoAEHHA. OKCHEPUMEHTHl B 3KOJOTMHU: IPUPOJIHBIE H
nabopaTtopuble. MojenupoBaHue B 3KOJOTHH. MOHHUTOPUHT OKpPYKAIOLIEH Cpeabl: JIOKAIbHBIMH,
PErMOHAIIbHBIN U TJI00ATBHBIN.

3Ha4YeHHE HKOJIOTMYECKUX 3HAHUM IS YEJIOBEKAa. DKOJIOTMYECKOE MUPOBO33PEHUE KAaK OCHOBA
CBSI3€M YeoBeYeCTBA C MNPUPOAOH. POPMHUPOBAHUE SKOJOTMYECKOW KYJIBTYPhl M 3KOJIOTMYECKOU
I'PaMOTHOCTH HaceJIEHUS.

JdeMoHcTpamun

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuubr u cxembl: «Pasznmensl skojmorum», «Meroawl sKojorum», «Cxema MOHUTOPHUHTA
OKPY’KaIoILEeH CpeabD».

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Dkojnoruveckre (GakTopbl W 3aKOHOMEPHOCTH WX jAeicTBHs. Kiaccupukamus 3KOJOTHYISCKHX
dakTopoB: abuoTHyecKkue, OHOTHYECKHE, aHTpomoreHHole. OOIME 3aKOHOMEPHOCTH JEWUCTBUS
skonorunueckux akropoB. IlpaBmino munumyma (K. Hlnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid axrop. [leficTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTPa Ha OPraHu3Mbl. DKOJOTUUECKHE TPYMIbl PACTEHUHM U )KUBOTHBIX IO OTHOLIEHUIO
K cBeTy. CurHanbeHas poiib cBeta. oTonepuoau3m.

Temnepatypa kak okosormyeckuil ¢akrop. JleiictBue TtemrepaTypsl Ha OpPraHU3MBIL.
[TolikmoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIEC U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonorunueckuit paxtop. [lpucnocobnenus pacTeHuii K MOAAEPKaHUIO BOJHOTO
Oamanca. Kmaccudukamuss pacteHudt 1o OTHOWIEHUIO K Boje. I[IpucmocoOneHus >KMBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, I[IOYBEHHAs, IJIyOMHHAS
MOMMOYBCHHAS, BHYTpUOpPraHM3MeHHas. @DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOUTaHHSA
opranu3moB. [Ipucnoco0ieHnst OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckne putmbl. BHemnue u BHyTpeHHHE PUTMBL. CyTOYHBIE W TOJAWYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HHU.

XKuznennole ¢Gopmbl opranu3moB. llonatue o xuszHeHHOUW ¢opme. JKuzHeHHBIE (OPMBI
pacTeHui: J1epeBbsl, KYCTApPHUKH, KYCTAapPHUYKH, MHOIOJETHUE TpaBbl, OJHOJIETHUE TPAaBBIL.
XKuzHeHHble GOpPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTH. OCOOEHHOCTH CTPOEHUS U
o0Opa3a KU3HH.

buotnueckue dakropbl. Buapl OMOTHYECKUX B3aWMOAEUCTBUN: KOHKYPEHIIHS, XUITHHYECTBO,
cumbuo3 u ero ¢opwmel. [lapazuTusMm, koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjeOHnuectBo). Herpoduueckne B3ammonerncTBust (Tommueckue, dopudeckue, (adbpuyeckue).
3HaueHue OMOTHUYECKUX B3aUMOJEWUCTBUN [UIsl CYHIECTBOBAHMS OPTraHMW3MOB B cpele OOWUTaHUS.
[IpuHUKIT KOHKYPEHTHOTO UCKIIFOUEHHSI.

JdemMoHcTpanuu



Tabmuubl 1 cxeMmbl: «Okoyorudeckue (axTopb», «CBETOBOM CHEKTpP», «IKOJIOTHUYECKHE
TPYIIbl KUBOTHBIX [0 OTHOIICHHIO K CBETY», «TEeIIOKPOBHBIE XUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HONIOTHYECKHE aJaNTalid >KUBOTHBIX», «Cpenbl OOWTaHUS OPTraHU3MOBY,
«buonornueckue putmbl», «KuzHeHneie (Gopmbl pacteHuit», <«KusHeHHBbIE (OPMBI KUBOTHBIXY,
«IJKOocUCTEMa IIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHCTeMa XBOWHOro Jjeca», «llenmn mnutanus»,
«XunanaectBoy, «Ilapazutuzmy, «Konkypenuusy», «Cumonosy», «KoMmmeHcamuzmy.

Oo6opynoBanwue: repbapuul pacTEHUN U KUBOTHBIX, MIPUCIIOCOOTICHHBIX K BIUSHUIO Pa3IMYHBIX
9KOJIOTMYECKUX (PAKTOPOB, TrepOapuu CBETONIOOUBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIHMBBIX PACTCHHIA,
CBETOJIIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIIMBBIE KOMHATHBIE PAaCTEHHS, repOdapuu U KOJJICKUIUU
TEIUIONIIOOMBBIX, 3MMOCTOMKMX, MOPO30YCTOWYHMBBIX pacTEHUH, yydena NTULl U 3Beped, repbapuun
pacTeHHid, OTHOCSIIUXCS K TUrpoduram, kcepoduram, mMe30puTaM, KOMHATHBIE PACTCHUS JTaHHBIX
TPy, KOJIEKIIMU XKUBOTHBIX, OOMTAIOIINUX B Pa3HBIX cpefax, repOdapuul U KOJUIEKUUU PAacTeHUH U
KUBOTHBIX, 00JIAAIONINX YepPTaMU MPUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUU JKU3HH,
repOapuy 1 KOJUICKIIUK PACTEHUH M )KUBOTHBIX Pa3IMIHBIX )KU3HEHHBIX (DOPM, KOJUICKIIMU KUBOTHBIX,
YYaCTBYIONINX B Pa3IMYHBIX OMOTUYECKUX B3aHMMOJCHCTBHSIX.

JlabopaTopnasi pabora «BrIsiBIeHE MPUCTIOCOOIECHII OPTaHU3MOB K BIIUSTHUIO CBETa.

JlabopaTtopuasi pabGora «BbIsBIeHHE TMPUCIIOCOOJIICHUN  OPraHM3MOB K  BIIHMSHHIO
TEMIIEPATYpPhI».

JlabopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMA

DKOJOTHYECKHe XapakTepucTuku nomynsauuu. [lonmynsius kak Ouonoruyeckas cuctema. Poib
HEOJHOPOJHOCTH CPeibl, PU3HMUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTHUH BUIIOB B (HOPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYphl momyiasiiuii. OCHOBHBIE TOKa3aTeNM TMOMYJSALMH: YHUCIEHHOCTD,
IJIOTHOCTh, BO3pAcTHasi M MOJOBasi CTPYKTypa, POKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTparusl.

Dkosornuueckas CTpykTypa mnonyisuud. OleHka YHUCICHHOCTH TOmyisaiuu. JuHammuka
MoNyJIsAMA U €€ peryysnus. buoTudeckuil MOTEHIMAN MOMynsanuu. MojenupoBaHUe TUHAMUKH
nonyssuuud. Kpuble pocta yrciieHHOCTH nonynsiuuu. KpuBble BEKMBaHUA. Perynsuus 4ucieHHOCTH
MOMYJISIIHI: polib (PaKTOPOB, 3aBUCALINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu
Bu0B (I- u K-cTparerun).

[TonsiTue 06 »sKosornyeckol Hume Bujga. MecrooOutanue. MHoOroMmepHass MoJeNb
skosiornyeckor Humm Jk.M. XarumHcona. Pa3mepbl skosnormueckor HuIM. lloTeHnmanbHas u
peann30BaHHAs] HUIILIU.

Bung kak cucrema mnonyndanuid. Apeanbl BHAOB. Buapl M UX JKU3HEHHBIE CTPATErUU.
DKOJOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEJAEHUS W MUTPALMKA KUBOTHBIX. bHomornueckre MHBa3uM 4Yy>KEPOIHBIX
BH/JIOB.

JdemMoHcTpanuu

[Toptper: Ix. WM. XatunHCOH.

Tabmuiel U cxembl: «DKOJOTHMUECKHUE XapaKTEepUCTUKH momymsuun», «l[IpocTpaHcTBeHHas
CTPYKTYypa MOMmyJsinun», «Bo3pacTHble mupamMuabl Tonyasuun», «CKOpOCTh 3acelIeHHs] TOBEPXHOCTH
3eMJIu pa3JIMYHbIMU OpraHuzMamMmu», «Mozenb sxkosiorndeckod Humu Jx. M. XaTunHconay.

O6opynoBanue: repOapun pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHus ceMsaH pacTeHHI K PacCeIeHUIO.

Tema 9. Jkon0rus coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.



CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3m MeXAy OpraHU3MamMH B
ouoreHose.

Okocucrema Kak oTkpbitas cucrema (A. Jlx. Tencnu). @yHKIHOHATBHBIE OJIOKH OPraHU3MOB B
HKOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u
cetu. AOnotuueckue 6;10ku 3kocucteM. [1ouBsl 1 Mkl B 3kocucteMax. KpyroBopoT BemiecTB 1 MOTOK
SHEPrUM B 3KOCHUCTEME.

OcHOBHbBIE TIOKa3aTEJIM IKOCUCTEMBbI. buomacca M mIpoAyKuus. ODKOJOTMYECKHE MHPAMUIbI
qrces, OMoMacchl U SHEPTUu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Daykmyayuu. HampaBieHHBbIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlieccuu. IlepBUUHbIE U BTOPUUYHBIE CYKLECCUHU M UX IPUUUHBI.
AHTpOTIOreHHBIC BO3ICHCTBH Ha cykueccun. KimnmmakcHoe coobmectBo. bropasnooOpasue u moinHora
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpuponHblE 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeli U OKeaHos.
Oxocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuumsas  Mmexnay
AHTPOIIOI€HHBIMU U PUPOJHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas ¢mopa u ¢dayna.
CunaHTpOnUM3aus ropoAckoi gayHsl. bruonornyeckoe u X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM H
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJCHCTBUII OpPraHU3MOB B 3KOCHUCTEMaX.
Ponv xackaonozo sgpgpexma u 6u008-30upuxamopos (Knouegvix 6u008) 8 QOYHKYUOHUPOBAHUU
akocucmem. llepeHOC BSHEpPruM M BEIIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTH
OpPraHMU3MOB, MOMYJISIIINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3ICHCTBUIMA.

Mexanuzmwvl 8030eticmaust 3a2ps3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUBMEHHOM, OP2aAHUBMEHHOM,
NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSAX, OCHOBbL IKON02UUECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6030eticmeus. MeTo070TUsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencan.

Tabmuuel u cxembl: «CTpykTypa OMOIIEHO3a», «IJKOCHCTEMa UIMPOKOIMCTBEHHOIO JiEcay,
«JKxocucTeMa XBOMHOro Jjeca», «DOyHKIMOHAJIbHbIE TPYNNbl OPraHu3MOB B JKOCHUCTEMEY,
«KpyroBopot BemiecTB B 3xocucteMey, «Llenu nuranus (macToMIHas, AE€TPUTHAS)», « IKOJIOrHIecKas
NUpaMU/Ia Yucel», «IKOJOTHUecKas MupaMuia Ouomacchly», «IKOJIOTHYecKas MUpaMuia SHEPIUn»,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBieHHe Jjeca TIOcie MOXKapay,
«IKocucTeMa o03epa», «ArporeHo3», «KpyroBopoT BemIeCTB M TMOTOK JHEPTUM B arpolEeHO3e»,
«[Ipumepsr ypboskocucTeM.

Ob6opynoBanue: repbapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena ITHUI] U 3Bepeid, repoapuu
KYJIbTYPHBIX U JUKOPACTYLIUX PACTEHUH, aKBAPUYM KaK MOJENIb YKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypOo0o3KOCHUCTEMBI.

JlabopaTopHasi pab6ora «l3ydeHue pazHOOOpazwsi MEJIKUX IMOYBEHHBIX UJICHHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX .

IKCKypeust «OKCKypcus B THUIHYHBIA OwWoreoneHo3 (B 1ayOpaBy, Oepe3HsK, €NbHHUK, Ha
CYXOJIOJIBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKYypcHs «IKCKYPCUS B arpO’KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SKUCTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTeMa



buocdepa — obmieruranerapruas 00o0uka 3eMiTd, TAE CYIMIECTBYET WM CYIIECTBOBAJA KU3Hb.
Pa3sButne npencrasiennii 0 ouocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuaackoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo 6Hocdepsl U ero QyHKIHH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Ouochepsl. OcobeHHOoCcTH Ouochepsl Kak IIOO0aTbHOM
sKkocucTeMbl. /JluHamuueckoe paBHoBecue B 6uocdepe. KpyroBopotsl BemecTs 1 OMOreOXUMHUECKHE
UKJIBI (yriieposa, a3oTa). PUTMu4HOCTh siBJIeHU# B Onochepe.

3oHanpHOCTH OHOochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOWHEIE Jieca,
CMEIlIaHHblE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHbBI, IYCTBIHHU, TPOMHUYECKHUE Jieca,
BBICOKOTOpBs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa U (yHKIUS JKMBBIX CHCTEM, OLIEHKAa MX PECYpCHOr0 MOTeHIHana M OnochepHbIX
GyHKIHUH.

JdeMoHcTpamun

[Hoptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumper u cxemsl: «l'eocdepsr 3emnn», «Kpyrosopor azora B mpupone», «Kpyroopor
yriaepoga B mpupone», «KpyroBopor kucimopoia B Tmpupoje», «KpyroBopoT BOABI B NPHPOIELY,
«OcHoBHBIE OMOMBI cymny, «Knumaruueckue mosca 3emnu», «TyHuapay, «Taiira», «CMemaHHbIN
necy, «llupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudeckuil nec.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUY KHUBOTHBIX.

Tema 11. YesioBeKk M OKpYyKalolas cpeaa

DKOJOTHYecKre KPU3UChl U UX NMpU4YuHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOHM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Paspymenune moussl. OXpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHHe Kinmara.

AHTpOTIOTEHHOE BO3/ICMCTBUE HAa PACTUTENBHBIN U KMUBOTHBIA MHUp. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHHIMIIBI OXpaHbl mpupoasl. KpacHsie kHUTH. OC000 OXpaHsiembie
npupoausie Tepputopun (OOIIT). Borannueckue cajasl 1 300JI0THYECKUE TTAPKH.

OCHOBHBIC TIPUHIMITBI yYCTOWYMBOTO pAa3BUTHS UYEJIOBEYECTBA M TPUPOABI. ParmoHanbHOE
MIPUPOIONOJIB30BaHNE U COXPaHEHUE OMOIOrMUECKOTo pa3HooOpasus 3emin. O01me 3aKOHOMEPHOCTH
r7100aNbHBIX JKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3HCAa M €ro BepOsTHbIE
MOCIIEZICTBUSI.

PazBuTne METOOB MOHHTOpPWHTA Pa3BUTHS OINACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmbvie
uccreoosanusi nepexooa K  pecypcocbepezaioujeri U KOHKYPEHMOCHOCOOHOU — SHep2emuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcwi. Hayuonanvnvie ungopmayuonnvie cucmemol,
obecneuusarowue 00CMyn K UHGOpMAyuUU no COCMOAHUIO OMOEIbHBIX U008 U IKocucmem. OCHOBb
aKoOpeadunumayuu IKocucmem u cnocobos 6opvowl ¢ buonospexcoenusmu. Pexoncmpyrkyus mopckux
U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabnuuel n cxemsl: «3arps3HeHHe aTMochepbl», «3arpsisHEHHE THAPOCchephl», «3arps3HeHHe
nmouBel», «llapaukoBbrii 3¢ dexT», «Ocobo oxpaHseMmble MPUPOIHBIE TeppuTopun», «Momenu
VIIPaBIISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu oxpaHseMbIX pacTeHHH W >KMBOTHbIX KpacHoil kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0YJaIOIUMHUCS MPOTPaMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U ITPEIMETHEBIE.

B cTpyKkType JNMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOrpaMMbl IO OHOJOTHH BbIIEICHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0yUYaIOUUMUC POCCUNCKON TPaXKIaHCKOM UACHTUYHOCTH —
FOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOONPENEICHUIO, Haludue MOmusayuu X
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHHMH JMYHOCTH HA OCHOBE
KITIOYEBBIX IIEHHOCTEH W MCTOPHUYECKUX TPAJAULUI Pa3BUTHA OMOIOTHUECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobHocms 00YYaIOIUXCSl PYKOBOJACTBOBATHCA B CBOEU JAEATEIBHOCTU II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTMYEeCKOro 0O0pa3oBaHUsl, Haiuyue npasoCcoO3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb IETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS IPOTPaMMbl 10 OHOJIOTMM JOCTUTAIOTCS B E€IAMHCTBE
y4eOHOW U BOCHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBHHM C TPAJAULUOHHBIMU POCCUUCKUMU
COLIMOKYJBbTYPHBIMUA, HCTOPUYECKMMH M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUSl U CAMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW NO3UIMM JIMYHOCTH, MATPUOTHU3MA U
YBaXEHUSI K 3aKOHY W NIPaBOMNOPSIKY, YEJIOBEKY TpyAa M CTapuIeMy I[OKOJEHHUIO, B3aUMHOIO
yBa)KEHHUS, OEPEKHOT0 OTHOUICHHS K KyJIbTYpPHOMY HACIEAUI0 M TPAAMIMUSIM MHOTOHAI[MOHAIHHOIO
Hapoza Poccuiickoit @enepanuu, NpUpoae U OKPYKAIOIIEH cpeie.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS YyueOHOro mnpeaMera «buonorus» MOIKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpMEHTAllMii, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIIUX TPaJWLMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, pacHIMpEHUE >KU3HEHHOTO
OMbITAa U ONbITA JIEATEIBHOCTH B MPOIECCE pean3alMid OCHOBHBIX HaNpaBiICHUM BOCHHUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpak1aHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKTAHCKON MO3MIMU 00yYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 001eCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEeHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESTENbHOCTH NPU CO3JAaHHM Y4YEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U 03HABAaTENbHbIX 33/1a4, BHITOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONpPENENSITh COOCTBEHHYIO MO3UIIMI0 MO OTHOIIEHHUIO K SBJIECHUSM COBPEMEHHOMN
J)KU3HU U O0BICHSTE €€;

YMEHHUE YUYUTHIBATh B CBOUX JEHCTBHIX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O B3aMMOJICHCTBHSA
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOTO  BBIMIOJHEHUS  y4EOHBIX,
MO3HABATENbHBIX U HCCIIEI0BATENIbCKUX 3aj[ad, YBaXXUTEIbHOTO OTHOILIEHHUS K MHEHHUIO ONIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HMICHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUSA K
CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iepen PonauHOMN, ropaocTy 3a CBOW Kpail, cBor0 Ponuny,
CBOM A3BIK U KYJIbTYPY, IPOILJIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;



LIEHHOCTHOE OTHOIIECHHE K NPUPOJHOMY HACIECIHMI0 M MaMATHUKAM HPHUPOABI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUUCKUX YUEHBIX B CTAHOBIICHHUE W Pa3BUTHE OUOJIOTHH,
MMOHMMAaHUS 3HaYeHHs] OMOJIOTUU B MMO3HAHWU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIIOBEKAa U COBPEMEHHOIO
00I11eCTBa;

ujeitHas yoexIEHHOCTh, TOTOBHOCTh K CIYKCHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEACHHSI,

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3JAHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBCHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIJICHUE IPOSIBISTh KaueCTBA
TBOPYECKOH JIMYHOCTH;

5) ¢pusnueckoro Bocnutanus, GopMHUPOBAHMUS KYJIbTYPbI 3A0POBbS M IMOIMOHAIBLHOIO
os1aromostyums:

MOHMMAaHWE W peanu3alus 370poBoro u Oe3omacHoro obpa3a >KM3HH (3I0pOBOE MHUTAHUE,
COONIOICHNE TUTHEHUYECKUX TPaBHI W HOPM, COATAaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perymnsipHasi (pU3nyYecKass akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMUMAaHKUE [[EHHOCTU MPaBWJ WHAMBUAYAILHOTO M KOJUIEKTHBHOTO O€30MacHOTO MOBENEHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIICJICTBUM W HENPHUATUS BPEIHBIX TNPUBBIUEK (YMOTPEOICHHUS aJKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTHBHOW JEATEILHOCTH TEXHOJIOTMYECKOWM M COIMAIBHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJHSITH TAKYIO JICSITEIIBHOCTD;

WHTEpEeC K pas3nu4HbIM cdepaM mpodecCHOHANbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0OJI0rM4eCcKOro BOCIMTAHMS:

OKOJIOTHYECKH IIeJIecCO00pa3HOe OTHOIIGHHWE K TMPUPOJE KaK HMCTOYHHMKY J>KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYypbl: MPUOOpETEeHHE ONbiTa IUIAHWPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPpeibl;

OCO3HaHUE TT100aThHOT0 XapaKTepa KOJOTUIECKUX MPOOJIeM U MMyTei X PelIeHMS;

CIIOCOOHOCTH HCITONIb30BaTh MPUOOpPETaeMbIe MPU W3YYCHUH OWOJIOTHH 3HAHWUS W YMEHUS TpU
pelieHnr MpoOsieM, CBSI3aHHBIX C palMOHAIbHBIM MPHUPOAONOJB30BaHUEM (COOIOCHHE MPaBUI



MIOBE/ICHUS B IPUPOJIE, HAIIPABICHHBIX Ha COXPAaHCHHE PABHOBECHSA B DKOCHCTEMAaxX, OXpaHy BHUIOB,
aKocucTeM, orochepsl);

AKTUBHOE HEINpPUATUE JECUCTBUH, NPUHOCALIUX BpEl OKPYKAIOLICH NPUPOJHON Cpele, yMEHue
IIPOrHO3UPOBATh HEOJArONpPUSATHBIE SKOJIOIMUYECKHE IOCIEACTBUS NPEANPUHUMAEMBbIX JEHCTBUH U
IIPEIOTBPALLATH HUX;

HaJIM4YUE€ Pa3BUTOTO SKOJOTMYECKOTO MBILIUIEHUS, HKOJIOIMYECKOM KYyJbTYpbl, OIIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBATHCS. MU B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIbHON IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B NIPAKTUYECKOU ACSATEIBLHOCTU
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayK{ U OOILECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O HA JIMAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM W YWUTATEIbCKOW KYyJIbTYpbl KaK CpEICTBa B3aUMOJICHCTBUS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

[IOHMMaHue cneuuuku OHOJIOTMM Kak HayKd, OCO3HaHMs e€ poiau B (opMuUpOBaHUU
palMoOHAIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/IaHUM LIEJIOCTHOTO MPECTaBIECHUs 00 OKpYXKaroleM MUpe
KaK O €JUHCTBE INPUPOJbI, YEJIOBEKAa M OOIIECTBAa, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpPaHEHUs IPUPOJIHOIO PABHOBECUS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJIsi COBPEMEHHOM IIMBUIM3ALMU: 00ecrieueH!s] HOBOTO
YPOBHS pa3BUTUS MEAULUHBI, CO3JaHME TIEPCIEKTUBHBIX OHOTEXHONOIUH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHSA 4YEJIOBEYECTBA, IIOMCKA TMyTeH BbIXOJAa M3 TJI00aNbHBIX
9KOJIOTMUECKUX Mpo0ieM U obecrneueHus nepexoja K YCTOHYMBOMY pa3BUTHIO, PalliOHAIbHOMY
MCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TMOJIyY€HUM OWOJOTMYECKUX 3HAHUHA B II€NAX IOBBIIEHUS OOMIei
KYyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIDaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAIbHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB II0O3HAHHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHUS [Tl aHaIU3a U 00bACHEHHUS SBJICHUN OKPYKAIOIIETO
MHUpa U HPOUCXOASIIMX B HEM M3MEHEHHH, yMEHHE JieslaTh 0OOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TaHHBIX C LIEJIBIO MOJIy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO UCIOJIb30BaTh OMOIOTHYECKUE 3HAHUS ISl pelIeHUs pobiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOW J1eATelIbHOCTH, TOTOBHOCTH OCYIIECTBISATh HPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTBH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUH B COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4yeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHS  OOYHAIOMIMXCS  MEXIUCIHUILTMHAPHBIC
(MexnpeaMeTHbIE) OOILICHAYUYHBIE MOHATHUS, OTPAXKAIOIIUE IIETOCTHOCTh HAYYHOM KapTUHBI MUpa U
cneun(uKy METOJOB IIO3HAHUS, HCIOJb3YyEeMBIX B E€CTECTBEHHBIX HayKax (BEILECTBO, JHEprus,
ABJICHHE, NPOLECC, CUCTEeMa, HaY4HbIM (aKT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaOMIoeHNe, W3MEpeHHe, HKCIEPUMEHT M JpYyrue); YyHUBEpCaJbHbIE YydeOHBIC
neiicTBus (IO3HaBaTeNIbHbIE, KOMMYHHKATHBHBIE, PETYISTUBHBIE), obecneunBaionye GopMupoBaHue



(YHKIIMOHATBFHOM TPaMOTHOCTH H  COIMAIBHOM KOMIIETCHIIMM OOYYarolIuXcsi; CIIOCOOHOCTH
00y4aroImuxcs HMCIOJIb30BaTh OCBOCHHBIC MEXKIMCLUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA U
YHHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS B TO3HABATEIBHON U COIUAIEHON TPAKTHKE.

B pesynbrare uzydenusi OMOJIOTHH Ha YPOBHE CpeAHEro o0Iiero oopa3oBanus y o0ydaroerocs
OyayT chopMUpOBaHBI MO3HABATEIbHBIE YHHUBEpCAIbHbIE y4eOHbIE NEHUCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJIbHbIE YUeOHbIE JICHCTBUSA, pEryIsaTUBHbIC YHHUBEpCAJIbHBIC YUeOHbIC JICHCTBHS, COBMECTHAs
NESITENIHOCTbD.

MertanpeaMeTHble pe3yibTaThl OCBOCHHS MPOTrpaMMbl CPEIHEro 00IIero o0pa3oBaHus JIOKHBI
OTpaXkaTh:

OgJajieHNe YHUBEPCAIBLHBIMHM YYeOHBIMH O3HABATEIbHBIMH 1€CTBUSIMM:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENILHO  (OPMYJIMPOBAaTh U  aKTyalu3upoBaTh mpoljeMy, paccmMaTpuBaTth &
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHSI, KJIacCUpHUKAIMK, 0000IICHNS), PACKPHIBATH CMBICI OMOJIOTHYECKUX MOHATUH (BBIICIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMHU IMOHSATUSIMHU);

OTIpEACTIATh LI ACSITeNbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPHUH MX JTIOCTHXKEHUS, COOTHOCUTH
pe3yJIbTaThl JESATENILHOCTH C IOCTABJIEHHBIMHU LIENSIMU;

HCI0JIb30BaTh OMOJIOTMYECKHUE MOHATHS 1Sl OOBSICHEHUSI (DAKTOB U SBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JACNYKTUBHBIC, [0 aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYEHNS;

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBa Il TPEACTABIEHUS CYIIECTBEHHBIX CBSI3ed H
OTHOLICHUH B H3y4yaeMbIX OHOJOIMUECKHUX OOBEKTaX, a Takke IPOTUBOPEUMH pa3HOTo poja,
BBISIBIIEHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOUYHHUKAX;

paspabarbiBaTh IUIaH pEIICHUs MPOOJeMbl C YYETOM aHajdn3a MMEIOLIUXCS MaTepualbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATb COOTBETCTBUE pE3yJIbTaTOB ILEJAM,
OLIEHUBATh PUCKH MOCIEICTBUH JesITeIbHOCTH;

KOOPJMHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBUSIX PpEAIbHOrO, BHUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABbIKAMHU Yy4YeOHO-HCCIIEOBATEIbCKON M MPOEKTHOM JEATEeIbHOCTH, HaBBIKAMH
paspeiieHuss mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IIOMCKY METO/OB
peleHusl MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIOJb30BaTh pAa3IMYHble BHUJAbI JEATEIBHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAIMH, TPE0OPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUsIX, B TOM YKCJE MPU CO3AaHUN
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

¢dbopMHUpOBaTh HAayyHBIH THUI MBIIUICHHUS, BJIAJAETh HAYYHOH TEPMHUHOJIOTMEH, KIHOYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTb M (POpPMYIHpPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON JACATEIHPHOCTH W
KU3HEHHBIX CUTYaIHIX;

BBISIBJISATH IPUYUHHO-CIICICTBEHHBIE CBS3M M aKTYaJIU3HPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
peleHHs], HaXOAUTh apryMEHTHI JJIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHMM, 337aBaTh MapamMeTpbl U
KPUTEPUHU PELICHUS;



aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 3a7aud Pe3yJabTaThl, KpUTHUECKHU OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYILIECTBIISITh LIEJICHANPABICHHBIN MOMCK IIepeHoca CpPEeACTB M CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJI€U, IIPEjIaraTh OPUTUHAIbHBIC TIOX0/Ibl U PELICHHS, CTABUTH IPOOJIEMBI U
3aJla4u, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIK (TeKCTe y4eOHOTo Mocoous, HayqHO-
MOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIOBAPSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHaIM3upOoBaTh HHPOPMAIIMIO PA3IMYHBIX BUAOB U (GOPM MPEACTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

(dbopMynIHpOBaTh 3ampOCHl M MPHUMEHSATh pa3WYHBIE METOJABl TPU TOMCKE H O0TOOpe
Ouonornueckoi nHGopMaIu, He0OXOAUMOH JIJIs BHITIOJIHEHUS yYEOHBIX 3a/1a4;

NpHOOpeTaTh  OMBIT  KCIOJIb30BAHUA  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMaNbHYO  (opMy  mpencTaBieHUS  OHMOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeAcTBa Mpu padboTe ¢ OHOIOTHYECKOM
uHpoOpManMel: MPUMEHATh XHMHUYECKHe, (U3NYeCKHe M MaTeMaTWYecKHe 3HAaKd W CUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOIb30BaTb U  MPeoOpa3oBBIBAThH  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HAIJISIIHOCTH;

BJIaJIeTh HABbIKAMM pAaclO3HABaHMs U 3alUThI UH(OpMAIMK, HHPOPMALMOHHOW 0€30MacHOCTH
JMYHOCTH.

Ogaaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYILECTBIATh KOMMYHHUKAIIMK BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOTe WU
JMCKYCCHH TIO CYIIECTBY OOCY)KIaeMoi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3BIBATH CYKICHHS
OTHOCHTEIIFHO BBIMIOJHEHUSI TIpeIjiaraeMoil 3afad, YYUTHIBAaTb HMHTEPEChl M COTJIACOBAHHOCTH
MO3ULMK APYTUX YYACTHUKOB TUAJIOTA UK TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, MOHMMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTYallMid, YMETh CMATYaTh KOH(IJIUKTBI W BECTH
MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHUSI U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUs IPYTrUX
JoAeH, TPOSIBIATH YBAXKUTEIBHOE OTHOIIEHHME K cOoOecelHMKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHMMAaTh W HCIHOJb30BATh IPEHMYILECTBA KOMAHIHOW M HWHIMBUAYAJIbHOW pabOTHl IpH
perieHuu OMOIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX (HOpM
B3aUMOJICHCTBUS TP PEIICHUN yueOHOM 3a1a9H;

BBIOMPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH € y4€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KI0T0 WIeHA KOJUIEKTHUBA;



IIPUHUMATH LIEJIM COBMECTHOH ACATEIbHOCTH, OPraHU30BBIBATE U KOOPIUHUPOBATH JCHCTBUS 110
€€ JNOCTH)KECHHIO: COCTAaBJATH IUIAH JIEHCTBHUM, pacIpenesaTh poM C y4€TOM MHEHMU Y4YaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHMBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXIOr0 y4acTHMKA KOMAaHJbl B OOLIMH pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHWBAaTb HUIEHM C IIO3ULUU HOBU3HBI, OPHUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE INOBEIACHHUE B PA3JIMYHBIX CUTYalLUsX, NPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OgBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranu3amnus:

HCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS Ul BBIBICHUS MIPOOJIEM U UX PELCHUS B )KU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JEUCTBUAX M TOCTYNKAaX II0 OTHOLICHHIO K JKUBOM NPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY>KAIOILKX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH 03HABATEIbHYIO JESTEIbHOCTD, BBIBISTH IPOOJIEMBbI, CTABUTH
1 GOpPMYIHPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYaIHsAX;

CaMOCTOSITENTHO COCTAaBJIATH IUIAH PEIICHUS TMPOOJIEMBI C Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEAIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieN1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO INIHPOKOM SPyIUIMM B pa3HbIX 001acTsaX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCATEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HABbIKAMU I103HABATEIbHOW peQIeKCHMM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUH U
MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB W OCHOBAHUMU, UCHOJIb30BaTh MPUEMBI pediieKcuu ais
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMUS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

MIPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YIbTAaTOB ACATEIbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYrOro YeJlIoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ylabTaTBl OCBOCHHS COJNEpKaHUs YydyeOHOro mpenMera «buonorus» Ha
yriyOJIEHHOM YPOBHE OpPHUEHTHPOBAaHbI Ha oOecredeHne Npo(UILHOTO OO0Y4YeHHUs OO0ydYaroIuXxcs
onosornn. OHU BKJIIOYAIOT: CIeU(PUISCKUE JIJIi OMOJIOTMH HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
JIeWCTBUI 1O OCBOCHMIO, WHTEPIpPETAlMM M NpPeoOpa3oBaHUIO 3HAHUM, BHUIBI JESATEIBHOCTH 10



MOJIYUEHUIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX, a TaKKe B pEabHBIX
KU3HEHHBIX cuTyalusx. [IpenmeTHsle pe3yabTaThl IPEICTABICHBI 110 TOAAM U3YUYEHHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHOro mnpeamera «buonorusi» B 10 Knacce NOJKHBI
OTpa)kaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCTE€ U POJM OUOJIOTUHM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B TO3HAHWM 3aKOHOB MPUPOJLI U PEIICHUU
npoOJeM PalMOHATIBHOTO MPHPOJIONONIB30BAHMS, O BKJIAAE POCCHICKMX M 3apyOekHBIX YUYEHBIX B
pa3BuTHE OHOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolue
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KW3Hb, KIJIETKA, OpPraHu3M, METaboIM3M, TOMEOCTas,
CaMOpETryJIliUs, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ounonornueckue teopun (kietouHas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocomHas
Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHHil), 3aKOHbI (€IMHOO0Opa3usl MOTOMKOB IE€PBOrO IOKOJICHHUS,
paclleIIeHus], YUCTOThl TaMEeT, HE3aBUCUMOro HacienoBaHus I'. MeHens, roMOJIOrMuecKux psoB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiioBa), mpuHIUIBI (KOMILIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMH METOJaM{ HAy4YHOTO II03HAHUS, HCIOJb3YEeMbIX B OHOIOTHYECKUX
MCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HAOIII0ICHHE, SKCTIEPUMEHT);

YMEHHE BBIJIENSATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3SyKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTEeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEJECATEIILHOCTH, MPOTEKAIOIIUX B OpraHM3Max pacTeHUMH, >KMBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKHUX MpOILIECCOB: OOMeHa BeulecTB (MeTaboyn3M), NPEBpAIICHUs] SHEPrUH, OpOKEHUs,
aBTOTPO(HOrO U TeTepoTpOo(HOro TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
ramMeToreHesa, SMOpHOreHe3a, MOCTIMOPUOHATBLHOTO Pa3BUTHS, PA3MHOXKEHUS, WHIUBUIYaTHHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€He3a), B3aUMOJICICTBHS T'€HOB, FeTepO3uca, UCKYCCTBEHHOTO 0TO0Da;

YyMEHUE YCTAaHABIIMBATh B3aUMOCBSI3M MEXAY OPraHOMJIaMU KIETKH W UX (QYHKIUSIMHU,
CTpPOCHHEM KJIETOK pPa3HbIX TKaHEH W UX (YHKIUSMHU, MEXKAYy OpraHaMH U CHUCTEMaMH OPIraHOB Yy
pacTeHUIA, JKUBOTHBIX M YeJIOBEeKa M UX (YHKIHSIMH, MEXKIY CUCTEMaMHU OPraHOB M MX (PYHKIMSIMU,
MeX1y dTanamMu oOMeHa BEIEeCTB, dTalaMH KJIETOYHOIO LUKJIA U JKU3HEHHBIX IIMKJIOB OPIaHHU3MOB,
sTanamMu 3MOPUOHAJIBLHOIO Pa3BUTHS, TE€HOTUIIOM U (EHOTUNIOM, (PEHOTUNOM M (aKTOpaMH Cpeabl
oOuTaHus;

YMEHUE BBISBIATh OTIMYMTENIbHBIE TPU3HAKA >KUBBIX CHCTEM, B TOM YHCIE pPacTeHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPTraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTb OWOJIOTUYECKHE 3aJla4M, BBISBISATH MPUYUHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLleCCaMU U SIBJICHUSMH, JI€l1aTh BBIBOJABI M IPOTHO3bI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH Ta00PaTOPHBIE U MpaKTHUeCKre paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPSTHh UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, (OPMYIUPYS
LIE€JIb UCCIIEIOBAHMNS, AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI U 1€J1aTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B YUEOHO-MCCIIENOBATENLCKOH padoTe MO OWONOTHH, JKOJIOTUU H
MEIWIIMHE, MPOBOIMMOM Ha 0a3e NIKOJIBHBIX HAayYHBIX OOMIECTB, W TMYOIWYHO TIPEICTABIATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHNUYECKUX KOH(PEPEeHUIUSAX;



yYMEHHE OIIeHMBATh 3TUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUN B 00JIacTH OMOJIOTUH U
MEIULUHBI (KIOHHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE, HANpaBICHHOEC M3MEHEHHE T'€HOMa
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIIATh OCO3HAaHHBIM BbIOOp Oynymieil mpodeccuoHaNIbHON AeATeIbHOCTH B
o0nactd OHOJOTUU, MEIUIMHBI, OMOTEXHOJOTMH, BETEPUHAPUH, CEIHCKOTO XO34KWCTBA, MHILEBOMN
MPOMBIIIICHHOCTH, YIIIyOJSTh IO3HABATEIBHBIA WHTEPEC, HANPABICHHBIM HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Npodeccu M NPOAOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHUsi B OpraHU3aIMIX
cpenHero npodecCUOHaIbHOTO U BBICIIEro 00pa3oBaHMUsl.

[IpenMeTrHbie pe3ynbTaThl OcBOeHUsl yueOHoro mpenmera «buonorus» B 11 Knacce AOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJM OMOJOTHMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOIBI U
pEIIeHNH SKOJOTHYECKHX MpoOJIeM YeloBeuecTBa, a TAaKKe€ B PEIICHHWH BOIPOCOB PAIMOHAIBHOIO
MPUPOJIONIONB30BaHNUA, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOIICHHS K MPHPOJE, OOIIECTBY,
YeIIOBEKY, O BKJIAJIC POCCUUCKHX M 3aPYOCIKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BIAJE€Th CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OMpPENEICHUS U
MMOHMMAaHKUE CYIIHOCTH OCHOBOIIOJIATalOIINX OMOIOTUYECKUX TEPMUHOB U MOHATUHN (BUI, SKOCHUCTEMA,
ounocdepa), Omonorudeckne teopuu (IBoronMoHHAss Teopus Y. JlapBuHA, CHHTETHUYECKas TEOPHS
sBostonnn), yueHus (A. H. CeBeprioBa — 0 myTsx U HampaiieHusx sBosounu, B.M. Beprnaackoro — o
ouocdepe), 3akoHbl (TeHermueckoro paBHoBecus JDk. Xapau u B. BalinGepra, 3apojsiimeBoro
cxoactBa K. M. bopa), npaBuna (munumyma lO. JIlubuxa, »KOJIOTHYECKOW NHpPaMUIBl SHEPTUH),
runotessl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIQJECTh OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHS, HCIIOJB3YeMBIMH B
OMOJIOTMYECKUX MCCIIEeI0OBAaHUSAX )KUBBIX O0BEKTOB U HKOCUCTEM (ONMCaHUE, U3MEpEHHe, HaOIr01eH e,
HKCIIEPUMEHT), ClIOcO0aMU BBISIBICHUS U OIIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHHUE BBIICISATh CYIIECTBEHHbIC MTPU3HAKK: BHUJOB, OMOTEOIEHO30B, IKOCUCTEM U Onocdepsl,
CTaOMIIM3UPYIOMIETO, JBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aIoNaTpUYecKOro M
CUMMATPUYECKOTO BUI000PA30BaHMsI, BIUSHUS JABIKYIIUX CHII HBOJIOLUU HA TeHO(POH] MOMYIISALNH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHus, 4YepeloBaHMs HaNpaBiICHUH SBOJIOLMH,
KpPYroBOpOTa BEMIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY MPOIECCaMHU JBOJIONHHU, ABIKYIIUMH CHIAMHU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCHCTEM U MPUCITIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISIBISTH OTIWYUTEIbHBIC NMPU3HAKU >KUBBIX CHUCTEM, MPUCIOCOOIEHHOCTH BUIOB K
cpene oOuTaHusI, AOMOTHYECKUX U OMOTHYECKHX KOMITOHEHTOB 9KOCHCTEM, B3aMOCBS3€i OpPraHN3MOB
B COOOIIECTBaX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OWOJIOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOIIUKY IS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U
OpPTaHU3MOB W CpeIbl OOWTaHUs, €JUHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOT000pa3us BUIOB M DKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHHUS IPHPO/IBI U YEIOBEUECTBA,

YMEHHE pelIaTb OWOJIOTUYECKHE 3aJla4M, BBISBISATH MPUYUHHO-CIEACTBEHHBIE CBS3H MEXITY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TPOLIECCAMU U SIBJICHUSMH, JI€7aTh BBIBOJABI M MPOTHO3BI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOIHATH JA0OPATOPHBIE U MPAKTUUECKHE pabOThI, COOJIIOAATH IPaBUIa TP paboTe C
y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, POBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMH, (POPMYIUPYS
1eJIb UCCIIeI0BAaHUS, aHATTU3UPOBATD MOJIyYE€HHBIE PE3YJIbTaThl U I€TaTh BHIBObL;



YMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIEIOBATENBCKON paboTe MO OWOJOTHM, JKOJOTHU U
MEAWIIMHE, MPOBOJUMONM Ha 0a3e NIKONBHBIX HAyYHBIX OOIIECTB, W MYOJHYHO WPEICTABISTH
MOJIy9YEeHHBIC PE3YJIbTAThI HA YYCHUYECKHX KOH(PEPEHIINSX;

YMEHHE OLIEHWBATh TMIOTE3bl U TEOPUH O MPOUCXOKICHUH >KU3HH, YEJIOBEKAa U YEIOBEYECKUX
pac, o MpUYHHAX, MOCIEICTBUAX U CIIOCO0aX MPeloTBpaleHHs II100aIbHBIX U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oymymie mpodeccrnoHabHON JesSTEIEHOCTH B
obnacTi OWOJIOTHHU, DKOJIOTHUH, MPHPOJOTOIL30BAHUS, MEIUIMHBI, OWOTEXHOJOTHUH, TICHXOJIOTHH,
BETEPUHAPUU, CEJIBCKOTO XO3SICTBa, MUILNEBON MPOMBIIUIEHHOCTH, YIAyOJIsITh [O3HABATEIbHBIN
MHTEpEC, HAIpPaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MNpodeccuu U MPOJOKEHUE
Ouosiornyeckoro oOpa3oBaHUS B OPraHM3ALMUSAX CPEAHEro MNPOPECCHOHATBHOTO W BBICIIETO
oOpa3oBaHwUs.



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

Ne HaunmeHnoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
Konrpoubnbie  IIpakTnuyeckue
n/n NporpaMMbl Bceero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoTshI
1 ErONOris KaK Hava 1 bubanoreka IJOK https://lesson.academy-
)51 'St H
" e content.myschool.edu.ru/06/10
bubnmorexa LIOK https://lesson.academy-
2 JKuBbIC CHCTEMBI M HIX H3Y4CHHE 2 content.myschool.edu.ru/06/10
bubmmoreka ITOK https://lesson.academy-
3 bronorns kinetku 2 0.5 content.myschool.edu.ru/06/10
bubmmoreka IIOK https://lesson.academy-
4 XuMu4ecKasi Opranu3anus KIeTKHA 10 1 content.myschool.edu.ru/06/10
bubmmoreka ITOK https://lesson.academy-
S5 Crpoenne v GYHKUMH KICTKH 8 2 content.myschool.edu.ru/06/10
A OGMeH BEIIECTB H MPEBPAITICHHE . . bu6mmoreka ITOK https://lesson.academy-
SHEpTHH B KIICTKE content.myschool.edu.ru/06/10
, HacrtenicTBenHas HEGOPMAIHS 1 . 05 bubamnoreka IJOK https://lesson.academy-
peanu3aIms €8 B KIeTke : content.myschool.edu.ru/06/10
bubmmoreka ITOK https://lesson.academy-
8 JKn3HEHHBII LIUKIT KICTKA 6 1 content.myschool.edu.ru/06/10
. Crpoene 1 byHKIHH . r bubaunoreka I{OK https://lesson.academy-
OPraHH3MOB : content.myschool.edu.ru/06/10
0 PasMHOEHHE U PA3BHTHE . e bubmmoreka LIOK https://lesson.academy-

OpraHu3MOB

content.myschool.edu.ru/06/10
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['eneTrKa — HayKa O bubmuoreka I1OK https://lesson.academy-
11 HACJIEICTBEHHOCTH U 2 0.5 content.myschool.edu.ru/06/10
N3MCHYUBOCTH OpraHnu3moB
” 3aKOHOMEPHOCTH 0 . bubmmoreka IIOK https://lesson.academy-
HAC/IEICTBEHHOCTH content.myschool.edu.ru/06/10
bubanoreka IJOK https://lesson.academy-
13 3aKOHOMepHOCTI/I HN3MCHYHNBOCTHU 6 1 Content_mvschoolledulru/OG/lO
bubanoreka IJOK https://lesson.academy-
14 I'eHeTHKa YeoBeKa 3 0.5 content.myschool.edu.ru/06/10
bubmmoreka IIOK https://lesson.academy-
15 Cenekuus opranu3mMoB 4 1 content.myschool.edu.ru/06/10
. S —— , bubmmoreka ITOK https://lesson.academy-
P — content.myschool.edu.ru/06/10
17 [TpomexxyTouHa aTTecTanus 1
OBHIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME
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