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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuyebHOMy mpeamery "buonorus" (manee - Ouojorus) Ha
YpOBHE cpeaHero obmiero oOpazoBaHusi pa3zpaboraHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanun»,
OI'OC COO, Konmenuuu mnpenojaBanusi yuyeOHoro mnpenmera «buosorus» u
OCHOBHBIX IOJIOKEHUH (pesiepanbHOi paboyell mporpaMmMbl BOCITUTAHUA.

VYuebnniii npeamer «buonorus» yriayonaéHHoro ypoBHs u3ydenust (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOU obinactu «EcrecTBeHHO-
HayuHble npeameTb». CormacHo mnonoxenusmM OPIOC COO npoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
maddepennman  oOydeHUsST Ha ypOBHE CpeaHero ooOmero oOpa3oBaHUS U
MPU3BaHBl OOECIEYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpoheCcCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTHUX Y4YeOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHHuE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIHNX
3a/ay, CBSI3aHHBIX C TpodopueHTaruenn o0yJaronmxcss U CTUMYJIHPOBAaHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOT'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULUHON, YKOJIOTUEU, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenMery "buosorus" naétr mpejacTtaBieHUE O
Helau M 3ajadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriiyOl€HHOM
YpOBHE, OIpeneisieT 00s3aTenbHoe (MHBApUaHTHOE) IPEIMETHOE CO/IepKAHNE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEH/yeT MOCIeA0BATeIbHOCTh H3Y4YEHUs YYEeOHOro marepuaia ¢ y4€ToM
MEXIIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKKM Y4YeOHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEl oOywaromuxcsd. B mporpamme mno Ouosoruu
peanu3oBaH MPUHIUI TPEEMCTBEHHOCTH C H3YyYEHUEM OHOJIOTMU Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onaromaps 4YeMy  IPOCMATpPUBAETCS
HAlpaBJICHHOCTh HA  TMOCJEAYIOIIee pa3BUTHE  OHOJOTMYECKHX  3HAHUU,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, MNPEACTaBICHUNA O 370pOBOM oOpa3ze >KU3HM, Ha
BOCIIUTaHUE OEpeXKHOTr0 OTHOIIECHHS K OKpY’XKaromed NpupoaHou cpene. B
nporpaMme No OWOJOTMU TakKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mpeaMera
«buonorusty B peanuzauuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbOpMHpPOBAaHWM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHLHOW  JESITEILHOCTH
OOy4JaromMXcs IO OCBOCHHIO COJEpKaHUS OHOJOTMYECKOro 00pa3oBaHUS Ha
YpOBHE CpeAHEro o0uiero o0pa3oBaHus.

VYuebnsblil npenmer «buosorus» Ha ypoBHE CpeIHEro oO0Iliero oopa3oBaHuUs
3aBepiiaeT OMOJIOTMYECKOoe O00pa3oBaHWE B IMKOJIE W OPUEHTHPOBAH Ha



pacliMpeHre U yriiyoJieHHe 3HaHUuM oOydarouuxcsi O KMBOW MPUPOJE, OCHOBAX
MOJICKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM W OHWOJOTHUU Pa3BUTHS,
TeHETHKH, CEJICKI[UU, OMOTEXHOJIOTHUHU, IBOIIOIMOHHOTO YUYSHUS U KOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCA K MOCIEAYIOIIEMY MOJYyYEeHHUIO
OMOJIOTMYEeCKOro  o0Opa3oBaHUsi B By3aX M OpraHu3alUsiX  CpPEHEro
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro CoAepKaHHs COCTABIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYECHUH  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOILIUX CHUCTEMATHYECKUX DPA3eJIOB OMOJOTMU Ha YPOBHE OCHOBHOIO
obOuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJMy4YaroT pa3ButHe. Tak,
paclMpeHbl W YIUIyOJIeHbl OWOJIOTHYECKHWE 3HAHUS O PACTCHUSAX, JKUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YEJIOBEeKa, OONIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIATHOTO U IIOMCKOBOIO
XapakTepa, KOTOPble MOKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJISi MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mMokHA Takke HHTErpanusi OUOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYYAIOIUMUCA TIPU H3yUYCHUH
bu3uKu, XUMHUH, reorpaduy U MaTEMATUKH.

Ctpykrypa mporpaMmbl 1o yudeOHOMYy mnipeamety '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TOAXOAbl K H3YYEHHIO OWOIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allMU, 3BOJIIOIMHA OPraHUYECKOro MUpa Ha 3eMile,
COXpaHEeHUs: OHOJOTUYECKOro paszHooOpasus 1uianetol. Tak, B 10 kmacce
U3YYaloTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OWONOruu, 3MOpPUOJNIOTHH U
OMOJIOTUN PA3BUTHSA, T€HETUKU U CEJIIEKIUH, OMOTEXHOJOTMH U CUHTETHYECKOU
OWoJOTHHY, aKTyaTM3UPYIOTCS 3HAHHUS OOYydYaroImUXCcs MO0 OOTaHWKE, 300JI0THH,
aHatomuu, (usmonormu uenoBeka. B 11 kiacce wW3y4aroTcs SBOIIOINMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebusiii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
oOy4JaromuMucs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MPABUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTO00pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OUOJIOTUH, MIPUKIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HAHUU. J[7s
pa3BUTHS WU TOAJEPKAHMS HHTEpeca OO0ydallluxcs K OHOJOrMu Hapsay co
3HAUYUTENIbHBIM 00bEMOM TEOPETUUYECKOI0 MaTepuasa B COACPKaHUU MPOTrpaMMBbl
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM HMHOW 00iacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEIICHUE BAKHEUIINX OMOJIOrMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



[enp n3yuenus: yueOHoro npeamera «buosorus» Ha yriry0JI€HHOM YpOBHE —
OBJIaZICHHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHON
OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpEca K ONpenenaeéHHON 00aacTu
npo(ecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOTO 3aBEACHUS IS TTPOJIOJDKEHUS OMOJIOTMIECKOTO 00pa30BaHUAL.

JlocTmkeHre 1enu Uu3ydeHus yueOHoro mnpeamera «buonorus» Ha
yTriyoJIEHHOM YpOBHE 00€CIIeUYnBaeTCs PEIICHUEM CIICTYIONIUX 3a/1a4:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIHMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IpaBUiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpPA; O
CTPOCHHH, MHOTO00pa3WuH M OCOOSHHOCTSX OHOJOTHYeCKHX CHCTeM (KIICeTKa,
OpraHu3M, MOMyJIALHUs, BUA, OMOreoreHo3, onocdepa); 0 BELAAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUU;

O3HAKOMJIEHHME OOYy4YaloIIMXCAd C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHOJIOTHYECKMX HayK (MOJEKYJISpHOM U
KJIETOYHOM OMOJIOTUM, HSMOPHOJOTUM W OHOJOTHM Pa3BUTHS, TEHETUKU U
CEJICKI[UU, OHOTEXHOJOTMU U CUHTETHYECKOM OHOJIOTMH, NaJIeOHTOJIOTHH,
HKOJIOTHUH);  METOJAaMH  CaMOCTOSITEIBHOTO  NPOBEICHUS  OMOJOTMYECKHUX
UCCIeIOBaHUM B JlabopaTopur U B mOpupoae (HaOIOAeHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUe OOYYarONIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAJIM3UPOBATh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMALINIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-d)KOHOMUYECKUMH U  OIKOJOTMYECKUMU
npobiieMaMy 4YEeJIOBEYECTBA; OLECHUBATh IOCIEJACTBUS CBOEH JEATEIHHOCTH IIO
OTHOILEHUIO K OKpYyXKarolled NpUpOAHON cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIMX JIIOIe; OOOCHOBBIBATH M COONIOAATH  MEPHI
nporiIakTUKU UH(GEKIIMOHHBIX 3a00J€BaHNi, MpaBWIa MOBEACHUS B MPUPOJE U
oOecrieueHus OE30MaCHOCTH COOCTBEHHOM KU3HENEATENHHOCTH B UPE3BBIUAMHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00yYaroUIMXcsl UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOILlECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU WU COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMBIMH €10 MpobeMaMHu, METOJ0JIOTHEN
OMOJIOrMYECKOTO UCCIIEIOBAHMUSI, IPOBEICHMUS AKCIIEPUMEHTAIbHBIX
WCCJIeIOBAaHUM, PEeIIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJIETUPOBAHUS OMOIOTHYECKUX
OOBEKTOB U MPOILIECCOB;



BOCIIUTAHUE Yy O0YYAIOUIUXCSl IEHHOCTHOTO OTHOUIEHHUS K KMBOM MPUPOJIE B
IEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTHYEeCKOM TPaMOTHOCTH, OOIIeH KyJIbTYypbl TMOBEAEHUS B MPHUPOJIE;
WHTETpallii €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOYyYaIOIIMMUCA  KOMIIETEHTHOCTM B PallMOHAIBLHOM
MPUPOIOTIONH30BaHUN (COOMIO/IEHNE TPABWJI TOBEICHUS B TPHUPOJIE, OXPAHbBI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3JI0POBBS
OKpyXaromux Joae (cobmoaeHuss wMep nOpoduiakTukd — 3a00JeBaHUM,
oOecrieueHue OE30MAaCHOCTH >KU3HEJEATCIIbHOCTH B YPE3BBIYAMHBIX CHUTYaIUIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJOTUYECKUX 3HAHUN U YMEHUN B IOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIUBUY AIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
noclieyrouemMy npo(ecCHOHaTbHOMY CaMOOIIPEIECICHUIO, B COOTBETCTBHM C
WHJIMBUAYJIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO01ee 4yuCI0 YacoB, OTBEICHHBIX HA M3yYCHHE OWOJIOTHU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctaBiser 204 gaca: B 10 ximacce — 102
yaca (3 yaca B Hejien0), B 11 kitacce — 102 yaca (3 gaca B Heeio).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHUU
OCYULIECTBJISIETCS ¢ YYETOM CcHEUU(UKH €ro COAEp>KaHHs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOTO O0Opa3oBaHUS B OpPraHU3ANMSIX  CPEIHETO
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MIPU 00YYEHUU OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE
ABJISIETCS. TPOBEACHUE JTa0OpAaTOPHBIX M MIpakThuueckux pador. Takxke ywactue
OOy4YarOMMXCS B BBIMOJTHCHUHM MPOEKTHBIX W y4eOHO-UCCIIENOBATEILCKUX PalOT,
TEMAaTHUKa KOTOPBIX  OINpENEeNseTcsl y4uTelIeM Ha OCHOBE HMEIOLIUXCS
MaTepPHATbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUN.



COJEPXAHME OBYUYEHUA
10 KIIACC

ConepxaHue mporpaMMbl, BBIICJIIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuTHUs
Ouonoruu.  buonormdyeckue  HAyKH M HM3yYaeMble MMH  TPOOJIEMBI.
@DyHIaMEHTaJIbHbIE, NPHUKIAJHBIE K IIOUCKOBBIE HAy4YHbIE HCCIEIOBAaHHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabsl mupa. [lpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHue OUOJIOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEAULMHE, CEIbCKOM XO34MCTBE,
MPOMBILLJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpaLuKn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuHs,
V. I'apgeit, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, M. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cucCTeMBI Kak mpeaMeT wu3ydeHws: Ouosioruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAaMOOpPTraHU3aIus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSPHBIA, KJIETOYHBIMH,
TKAQHEBBLIN, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepuprit. Ilporecchl, mpoucxomsdiue B >KUBBIX
cucteMax. OCHOBHBbIC MpPU3HAKU KUBOTrO. JKH3HBb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiue KuBble CUCTEMbI HAa Pa3HBIX YPOBHSIX OpPTraHU3AIUU.

W3yuenue kuBbIX cucTeM. MeToasl Ouonornueckor Hayku. HaOmromeHwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. llonsaTue o 3aBucuMon u
He3aBUCUMOUM TiepeMeHHOU. IIlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runore3a. [lonarue BoIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UMCKaxeHHWs pPe3yabTaToB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuipt u cxeMbl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KMBOW MAaTepum», «YPOBHU OpPraHU3alll >KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepar, «Metoasl
V3y4E€HUs )KUBOU IIPUPOIBDY.

O6opynoBanue:  ynabopaTopHoe  OOOpyJIOBaHWE  JUIsl  IPOBEICHUSA
HaOII0/ICHNUM, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHuME pPa3aUYHBIX METOAOB IIPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHUIIA KUBOTO. Mcropus
oTKpbITUs KiIeTKH. Pabote! P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, ImeKTpodopes, METoI MEUYCHBIX aToMOB, au(depeHITnaATHHOES
HEeHTpU(YTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHnue @urcuposanHvix
K1emoK. DIEeKTpoHHash MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(Mpudsicu3HeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTITUI.

OO6opynoBaHHE: CBETOBOM MUKPOCKOI, MHUKPOIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeETONOB KJIETOYHON OMOJIIOTHH
(xpomarorpadusi, aekTpodope3, auddepeHnuanpLHoe eHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAHUHU
KJIETKHU, TEIUIOperysanuu. MUHepallbHbIe BEIIECTBA KJIETKH, WX OHOJOrHuYecKas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorundyeckne mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoi Mojekybl. [lepBuunas
CTpYKTypa Oenka, TeNTUIHAs CBs3b. BTOpuYHas, TpeTHYHAs, YETBEPTHUHAS
cTpykTypbl. Jlenarypauus. CaoiictBa OenkoB. Knaccupukauuss  Oenkos.
buonornyeckne pyHkuun 0enkoB. [Ipuonui.



VYrneBoasl. MoHOCaxapubl, 1UCaxapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OOmuii TUTaH CTpPOEGHHUS U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buosnornyeckue GyHKIMH YTII€BOIOB.

Jlunuast. I'mapodunsHo-ruapodoOHBIe cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnuuepunabl, QocPoaunuisl, BOCKH, cTepoujibl. buonmornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MeMOpaH — TEeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. [JHK u PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommuiementapHoctu. IlpaBmio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Buner PHK. ®ynkiiuu PHK B kietke.

Crpoenue moiekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas Ouoiorus: OMOXHMHYECKHE U OMO(HU3NYSCKUE HCCICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuOMONEKyl. Mooeruposarnue
CmpyKmypol U QYHKYull OUOMONEKYN U ux Komniekcos. Komnviomepnuolii ousaiin u
opeaHu4ecKull cunmes 6UOMOIEKY U UX HENPUPOOHBIX AHALO208.

JlemoHcTpanuu

[Toptpetsr: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XHUMHUYECKUX JJEMEHTOB B HEXKHUBOMU
npupojie», «PacrnpeneiseHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE.

Tabmuubr u cxembl: «llepuogmueckas TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3mMoB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OENKOBOM MONEKyJbD», «CTpoeHHEe MOJIEKYI
yraeBofoBy», «CTpoeHre MOJEKyd JUNUaoB», «HyKIeuHOBBIE KHUCIOTHI»,
«Ctpoenue monekyasl ATD».

O6opynoBaHue: XUMUYECKas TOCYJla U 000pYAOBaHUE.

JlabopaTtopnas padora «O6HapyxkeHHE OETKOB C TOMOIIBIO KAYECTBEHHBIX
peakui».

JlaGopaTropnass  paGora  «lccrmemoBaHuWe — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumnel KIETOK: JyKapuoTHYecKas U mpokapuotnyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KJICTKHU.



CtpoeHune npokapuoTuueckoil kietku. Kierounast creHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOEHHsI TEeTepOTPOdHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHNUE YKAPUOTUYECKOU KJIETKH.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykKTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IUTa3MaTUYECKyI0 MEMOpaHy: TaCCUBHBIN
(muddysus, obneruénnas auddysus), akKTUBHBIA (TMIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). IlomympoHuriaeMocts MeMOpanbl. PabGorta HaTpuii-
KaJIUEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aronuros3. Dx3o1uuTo3. KierouHas
creHka. CTpykTypa U (QyHKIHMH KIETOYHOM CTEHKH pacTeHU, IpuOOB.

[Hutomna3zma. [uto30mae. [lutockeneT. JIBrkenue muroria3Mbl. OpraHoUIbI
kietkn. OnHoOMeMOpaHHBIE OpPTraHOWABl KIETKH: HHAOIJIA3MAaTHYeCKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHHE W (QyHKIHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUAOB KieTKU. CTpOoeHHE TPaHYJSIPHOTO PETHUKYJIyMma.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIAOIUIA3MATHYECCKUUN
perukynyM. CekperopHas ¢yHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MUTOXOHAPUM,  ILJIACTHU[IBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJIpUW W Iwiactul. llepBuunsle,
BTOPUYHBIE M  CJIOXKHBIE  IUIACTUABI  (POTOCHHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

HememOpanubie opranouapl kiaetku CtpoeHHe u (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. IIpomedsicymounvie Qunamenmol.
MuxkpodunameHTsl. AkmuHogvle Mukpoguiamenmsl. MBbIIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Kierounbrit
neHtp. CTpoeHuWE U JBWKEHHE KIYTUKOB U pecHHYEeK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvle 6enku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapuoIuiazMa, SAPBIIITKA, UX CTPOCHHE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHE
XpOMOCOM B HUHTEppazHOM slpe. Iyxpomamun u eemepoxpomamunr. benaxu
XpoOMaThUHa — TUCTOHBI. JuHamuxa s0epHou o000n0uKu 68 Mmumo3ze. foephbiil
mpauncnopm.

Knerounsie BkitoyeHUsl. CpaBHUTEIbHAS XAapAKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmumbsl u cxeMbl: «CTpoeHHE 3YKapUOTHUYECKON KieTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKn», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NpOKapUuOTHIECKON KIETKU.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIpENnapaThl 0aKTeprUaIbHbIX KJIETOK.

JlabopaTopnass paGora «l3ydyeHue CTPOEHUS KIETOK  Pa3IMYHbBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHre cBOWCTB KIETOYHOU MEMOpPaHBI».

JlabopaTopnass pabora «JccrnepoBanue Ia3mMosin3a W JACIUIA3MOJIN3A B
PACTUTENbHBIX KIETKaX).

IIpakTuueckass paGora  «l3ydyeHue  [OBMKEHUA  UUTOIJIA3MbI B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpALieHHE JHEPIUHU B KJIETKe

AccUMWIIALNS U AUCCUMIISILIUS — JIBE€ CTOPOHBI MeTabonmu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOdHBINA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoleccax. JHepreruueckoe oobecrnedeHue kietku: mnpeBpamienue ATD B
oOMeHHBIX Tporeccax. DOepMEHTATUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBONCTBA U MEXaHH3M JICHCTBUSI.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX
peakiuii OT pa3IMYHbBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll Gomocunmes y oaxkmepuii. Ceemocoouparoujue
nUCMeHmbl U NUMEeHMbl PeakyuoHHo2o yenmpa. Pomb XJI0pOIUIacTOB B MpoLEcce
dotocunteza. CBeToBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., C4. u CAM-munol
gdomocunmesa. IlponyktuBHoCcTh doTOCHHTE3a. BrnusHue pasnuuHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POToCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuLUpyomue OaKTepuH, XKene300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OaxkTepuu. 3HaYCHUE XEeMOCHUHTE3a.

AHaspoOHble opraHu3Mbl. Buasl Opokenus. [IponykTbl OpokeHHs M HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYyAUTENH OOJIE3HE.

AspoOHBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTtenbHbBIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTNICHUE TITFOKO3HI.

buonornyeckoe okuclieHHEe, WM KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUiL B
npoleccax Onojgornyeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpannozo epaduenma npomonos. Cumnmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BelIecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3», « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHnTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHE MJII IMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «l/3ydyeHue  KATaAIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnass pabGora «M3yueHue (GHepMEHTATUBHOTO PpaCIICIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JBIXAHH.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakiiun MarpuyHoro cunrtes3a. [IpuHIIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTPUYHOIO CHHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuusa — wmarpuudbeli cuHTe3 PHK. IlpmHummsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B 6nocuntese Genka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue aMuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapHoOT. Peryisiusi akTUBHOCTH T'€HOB Yy MHpOKapuoT. l'mmoresa
oneponHa (®. Kako0, XK. Mano). Moaekynapuvie mexanusmovl IKCHpecCcUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HeksieTouHble (OPMBI JKU3HU U 00NuUTaTHbICe apa3uThl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. /KuszneHHbIl YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasd.

BupycHble 3a001eBaHus 4enoBeka, )KUBOTHBIX, pacteHuid. CIIN, COVID-
19, conuanbHbIe U MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamura: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanumn

[Toprpetsr: H. K. Kosbios, /1. 1. UBanoBCkuHA.

Tabmuier 1 cxembl: «buocuHTe3 Oenkay, «I eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarm.

IIpakTueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKnsHeHHBIH MUK KJIETKH

Knerounsiéi 1ukin, ero mepuoabl W peryisinusa. Wutepdaza u MuUTO3.
Oco0eHHOCTH TPOIIeCCOB, MpoTeKalimux B HHTepdaze. [loaroroBka KIETKH K
nenennto.  [lpecunteTndyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIepUOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JHK — permmukanus. [lpuamunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm perukanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. TernoMmepsl U
TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuoTUll. JIUIJIOWAHBIA W
rariouHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u HUTOKMHE3. brosornuyeckoe 3HaueHUE
MHTO3a.

Perynsauuss mutotndeckoro nukia kinetku. [Iporpammupyemasi KieTouHas
rudenb — anomnTo3.

Knerounoe siapo, XpoMocombl, (DYHKIIMOHAlbHAsg TeHOMUKA. Mexanusmul
npoaugpepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugpposas
K1emKay — buouHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabauupl U cxembl: <«OKW3HEHHBIM ITMKI KIETKW», «Mutos»n, «CTpoeHue
xpomocomy, «Perukanus [JHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapaTthl: «KMUTO3 B KJIETKax
KOpEIILIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM HA TOTOBBIX
MUKPOIIpENapaTaxy.

JlabGopaTopHasi pabora «HaGmoeHre MUTO3a B KJIeTKaX KOHUYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEIapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUZHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. baktepumu, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak euHoe 1esoe. I'omeocTas.

Tkanum pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeIbHas,
NOKPOBHAs, MPOBOJSIIAsA, OCHOBHAas, MexaHudeckasd. OCOOEHHOCTHM CTpOEHUS,
(GyHKUMNA U paclofioKEeHHs TKAHEH B OpraHax pacTEHUU.

TKaHW KUBOTHBIX M YEJIOBEKA. THWIBI KUBOTHBIX TKAHEH: IMUTEIIHAIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PyHKUMHA U
pAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M T€HEpaTUBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTraHOB KMBOTHBIX 1 yenoBeka. OyHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CkeneTrsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBr>keHue  OpraHu3MoB.  [I[BH>KEHHME  OAHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacTeHUM:
TPOIU3MBI M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrnekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIJIEKUCIOTO Ta3a W
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMH. lIuTaHne xMBOTHBIX. BHyTpHumomocTtHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurensHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpixarenbHas HOBEPXHOCTD.
’KabepHoe u né€royHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA.
OBOJIIOLMOHHOE YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JIpixaTenpHass cucrema 4esoBeka. MeXaHu3M BEHTWIIUMU JIETKUX y MTHUL] U
MieKkonuTaromux. Perymnsmus apixanus. JprxareabHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHncropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIIOIUOHHBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryJisius.

Brinenenue y opraausmoB. Beigenenne y pacrenuid. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaeneHus. PuiabTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne M QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHl MNPOCTEMIIMX. 3auUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa nacCUBHOM M XUMUYECKOU 3aUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranu3ma oT OonesHeil. IMmyHHas cuctema yenoBeka. KieTouHbld u
I'YMOpaJbHBIE UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUUecKuii
UMMYHHUTET. Teopusi KiIoHaIbHO-celiekTUBHOTO ummyHutera (I1. Dpmux, d. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETBI OpraHu3MoB. Poiib BpOKIAEHHOTO
UMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocts u  perymsuuss |y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasapaxumMocts u perymauus y
pactennii. POCTOBBIE BElIECTBA U UX 3HAYCHHUE.

HepBHass cucreMa u peQuekTOpHas peryjsiuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEJbl. DBOIIOLUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnexc u
pedaekTopHas ayra. be3ycinoBHbIE U YCIOBHBIE PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE T'OPMOHOB.
B3auMoCBsI3b HEpBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanamo-runodusapHas
cUCTEMA.

JleMoHCTpaLumn

[Toptper: U. I1. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKIETOUYHBIE
Bojopocnmy, «baktepumn», «lIpocreiimme», «Opranbl IBETKOBBIX PpPaCTCHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuil», «KopueBbie cuctembny, «CTpoeHue cTediis,
«CTpoeHHEe JHMCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIET 4YelIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «J/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas cucTeMay,
«BblaenurenbHas CUCTEMa», «IDHAOKPUHHAsA cucTeMa», «CTPOECHHE MBIIIIbIY,
«Ammynuter»,  «KumeunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TO3BOHOUYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue H0KIeBOro uepmsi», «HepBHas
cuctema peib», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKomUuTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.



OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHH, repOapuu
pacTeHUN pas3HbIX OTIEJIOB, BJIAXHBIE MPENApaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy10BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3yIIIHOTO MUTAHUS PACTCHUH,
pacuIeTUIeHUs KpaxMalia U OSIKOB MO/ IeHCTBUEM (hepPMEHTOB, 000OPYAOBaHHE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JILIXaTeNIbHBIX JBUXKEHUH, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEeN paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHasi padora «l3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHSA OpPraHuU3MOB: Oecronoe (BKJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHUS:  I[OYKOBAaHUE,  CHOPYJIALUS,
dbparMenTanus, KJIOHHpOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KIeTkW, wian ramersl. Meio3. Craguu
Mmeno3a. [loBegenne xpomocoM B Meno3e. Kpoccunrosep. brosiornuecknii cMbICi
M€No3a M TIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameToreHes y »KMBOTHBIX. [10710BbIE KETE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe U SMOpPUOHAIBHOE pa3BUTHUE KUBOTHBIX. CHocoOb
OIUIOIOTBOPEHUSA: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

WunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
JKUBOTHBIX (HAa mpumepe Jsarymiku). Jpobnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONINX. 3apOJABIIICBBIC JUCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpHUOHATIbHAS HMHIYKIHSA).
3akjagka IUlaHAa CTPOEHHUS KMBOTHOTO KakK  PE3yJibTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI T'€HOB. BiusHMe Ha >MOPUOHAIBHOE Pa3BUTHUE PATUUHBIX
(GhaKkTOpPOB OKpYKAIOIIEH CPEeIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbli nepuoa. Ilpsmoe wu
HenpsiMmoe pas3BuTue. Pa3zBute ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUSA, UX PACIPOCTPAHEHUE B MpUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsuy POCTa JKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKUE TPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuil. ['amerodpur u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue croop B Ipolecce Meno3a.
['amerorene3 y pacreHuidd. OIIOAOTBOPEHHE U Pa3BUTHE PACTUTEIIbHBIX
opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pPa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJaiuyu OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBammun, X. [IIneman.

Tabmuubr u cxembl: «BereratnBHoe pasmHokeHHe», «Tumbl Oecmosioro
pa3MHOXEHUs», «Pa3MHOXEHUE XJIaMHJAOMOHAIb», «Pa3sMHOXEHHE 3BIJICHBI»,
«Pa3MHOXeHue ruapsy, «Menosy, «XpoMocoMsly, «l'amerorenes», «CTpoeHue
AUIEKIETKH U crepmMaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsmoe u
HENpsIMOE pas3BuTue», «Pa3BurtHe wMalckoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUINY,
«CTpoeHne ceMsAH OJHOIOJIBHBIX U JABYJOJbHBIX pAacTeHU», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <«OKW3HEHHBIM LHKIT MXa», <« KU3HEHHBIM  IUKI
ManoOPOTHUKA», «KU3HEHHBIN I[TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEpMATO30HUI0B, MOJIENb «L MK pa3BUTHS JISTYIIKW.

JlaGoparTopHasi padora «l3ydeHue CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEenapaTaxy.

IIpakTuueckass padora «BblgBIeHUE MNPU3HAKOB CXOJCTBA 3apPOAbIIICH
MO3BOHOYHBIX JKMBOTHBIX».

JlaGoparopnass pab6ora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopusi cTaHOBIIGHHMST W pa3BUTHS TEHETHMKU Kak Hayku. PaGoter I
Mennens, I'. ne @puza, T. Moprana. Poinp oTe4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbuioa, H. 1. Basunona, A. H. benozepckoro, I'. JI.
Kapmeuenko, FO. A. ®unummuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAS JTUHUSA, TUOPUbI, TEHOTUI, ()EHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHICCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1.
BaswioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuier 1 cxembl: «MeToIbl TeHETHKIY, « CXEeMBI CKPEIIMBAHUS .

JlaGopaTopHasi padora «J/lpo3oduna Kak OOBEKT T'€HETHUYECKUX

VICCIICIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH Menaens — 3akKoH

eIMHO00pa3us THOPUIOB MepBoro mokojeHus. [IpaBuno noMmuanpoBanus. Bropoi
3aKOH MeHJenss — 3aKOH pAaclIeIuIeHUs MPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelMBanus. [ unoresa 4ucToThl ramer.

AHanmsupyomee ckpemmBanue. [IpoMexyToOuHbIA XapakTep HAaclIeIO0BaHMUS.
Pacmiennenne npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHHH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJlelOBaHMUs ~ TpHU3HAKOB.  lluTosmornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEILBAHUS.

CuennenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYLICHHWE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBanue pu3HaKkoB, CLEIVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aIeau3M. Bz3auMoaencTBUEe HeEaJUICIbHBIX TEHOB.
KommniementapHocTs. Onuctas. [lonumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHSI PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TakKe (PU3NOIIOTUYIECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue acmekTbl KOHTPOJIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAIIMU B TOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JlemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuubr u cxemsl: «IlepBoiif 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHanUM3UpYROLIEE CKpeluBaHue», «HemnoaHoe AOMUHUPOBaHHEY,
«CuenyieHHOe HaclieIoBaHUE MPU3HAKOB Y Jpo30puibl», «l'eHeThka moJay,



«Kapuotun 4enoBeka», «Kapuotun napozoduiby, «Kapuotum nOTHIBD,
«MHOXeCTBEHHbBIN ajaenu3m», «B3aumMo1eicTBUE T€HOBY.

O6opynoBaHue: MOJEIb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpuIOB TIEPBOTO TOKOJCHUS M pacHICIUICHUs NPU3HAKOB, MOJENb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS TMPU3HAKOB, MOJIEIb IS
JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MMKPOCKOII,
MHUKpoIpenapar: «/[po3oduiay.

IIpakTuueckass padora «l3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpELIMBaHUS y APO30(PIIBDY.

IIpakTnueckas  paGora  «l3yyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUS y TPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHIA M cpenbl Tpu  (GopMHUpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHASI.

MopaudukanmoHHass HW3MEHYMBOCTh. Poiab  cpeasl B (hOpMHUPOBAHHUH
MOAU(UKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psia u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MoAu(UKaIMOHHON
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYMBOCTH.
Bupl reHOTUTIMYECKOM U3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeWO3 M MOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHBHON U3MEHYNBOCTH. POJIb KOMOMHATUBHOM NU3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BuHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHIYUMPOBAaHHbIE MyTauuu. SaepHbie U
HUTOoILIa3MaTuyeckue myTtanuu. CoMaTUYeCKUE U IMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHol W WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTHYECKUX PSIIO0B B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHasi U3MEHUHUBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  DNUSCHEMUYECKUX (HAaKmopos 6
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Uoranncen, H. 1. BaBuios.

Tabmuet u cxeMbl: «Buasl  u3MmMeHuMBOCTHY», «MoauduKkaoHHas
U3MEHUYHUBOCTHY, «KomOnHaTnuBHAS U3MEHUYHUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHus YeI0BeKay, « BUabl MyTaluii.



O6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUIAPbl KOMHATHBIX PACTECHU,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMK BUIAMH H3MEHYUBOCTH.

JlaGopaTopHuas padora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuUallMOHHOTO psiga U
BApUALIMOHHON KPUBON».

IIpakTuyeckass padora «Myrtanuu y apo3o¢uisl (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eHeTuKka 4yesioBeKka

Kapuotun denoBeka. MexayHapoaHas IporpamMMma HCCIEIOBaHUS TE€HOMa
4yenoBeKa. MeTonbl  M3YyYE€HUsT T€HETHMKH  YEJOBEKA: TIE€HEaJOTHMYECKHiA,
OJIM3HEIOBBIM, LIMTOTCHETUYECKUIA, MOIMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YellOBeKa. [ €HHbIE U XPOMOCOMHBIC
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEapacloiOKEHHOCTHIO.
3HayeHuEe MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JIEYEHUU T'€HETUYECKUX
3a0oneBaHui 4YenmoBeka. MeauKo-TeHeThuecKoe KOHCYJbTHpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEeKThl UCCIEIOBAHUN B
00J1acTU peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKaroiieil cpesl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JleMoHCTpaLumn

Tabnuiel 1 cxembl: «KapuoTtun yenoBekay, «MeToJbl U3yUEHUs] T€HETUKU
yesoBekay, «I'eHeTnyeckre 3a00JIeBaHUs YETOBEKAY.

IIpakTuueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust Opranu3sMoB

JloMecTukanuss W CeleKuus. 3apoKJACHUE CEJIEKIMM U JIOMECTHUKALINU.
VYuenue H. WM. BaBunoBa o IleHTpax mnpoucxoxkaeHUss U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poib cenekuum B CO3JaHMM COPTOB PACTEHUM W MOPOJ
#uBOTHbIX. CopT, MOpoAa, IMTaMM. 3aKOH TIOMOJIOTUYECKHX PSJIOB B
HacieacTBeHHOM wu3meHunBoctd H. WM. BaBunosa, ero 3HadueHue s
CEJICKIIMOHHOU paboTHI.

MeTonbl cenekuMoHHOM padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHOU CCJICKIIUU. HUcnsrranue
mpou3BOAMUTENEH MO TOTOMCTBY. OTOOp N0 TEHOTHUNY C MOMOIIBIO OIICHKU
¢dbeHoTHNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThl.
PannanoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJbTYyPHBIX



dbopm opranu3zmMoB. HMcmnosib30BaHHE TE€HOMHOTO PEAAKTUPOBAHHUS U METOJOB
pexkoMmOunanTHbIX JIHK 115 momydenust iCXoaHOTo MaTepurana ajisi CEeJIeKIIUU.

[Tonyuenue HOJINIIOUIOB. BnyTtpusugosas ruOpUIU3aIus.
bnu3kopoACcTBEHHOE — CKpeniuBaHWe, Wid  WHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayTOpuauHr. 'erepo3uc u ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. OtaanéHHas rudpunuzauus. [Ipeogonenue Oecrutiogus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUM U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHuEe U M3YYECHHE T'CHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX  poAuMyed sl CO3JaHusT  HOBBIX COPTOB U THOpUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU Pecypcamu CeabCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yesax YAVYUEeHUs CYWecmeyiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JleMoHCTpanuu

[Toptperer: H. W. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuirel U cxeMbl: «L{eHTpbI IPOUCXOXKICHHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYUBOCTHY,
«Metonpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGoparTopHasi pabora «/3yueHrne METOOB CEIICKIINU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

dkckypceusi «OCHOBHBIE METOJbl U JOCTHIKEHHUS! CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, MIJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

Tema 16. BuorexHo0rusi 1 CHHTETHYECKAasA OMOJIOTHA

OOBEKThI, HCHOJIb3yEeMblE B OHMOTEXHOJOTUM, — KJICTOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJOTUSI:  XJICOOMEUCHHE, TIOJYUYCHHE KHUCIOMOJOYHBIX IPOJYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MUKPOOHOIOTUYECKUX
TexHosorui. [Ipon3BoacTBO Oelika, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJOTHMil U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIINECS B MPUPOAEC OMOCUHTETUYECKUE MTYTH.



Kiterounas unxeHepuss. MeTonpl KyJbTypbl KJIETOK M TKAaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMaTHUYECKUN
smOpuorene3. Mcmnonapb30BaHWE TarIOWJOB B CEJIEKUMU pacTeHuil. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIus
SAWLIEKJIETOK U KJIOHMPOBAHUE >KUBOTHBIX. METO/A TPaHCIUIAHTALMH SIJEP KIIETOK.
Texnonoeuu 0300po8JIeHs, KYIbMUBUPOBAHUsL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass YU TeHHas HWHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€HAa W
KoHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHMss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HWHXKCHEPHH.
DKOJIOTHYeCKHUEe U 3TUYECKUE POOIeMbl FTEHHONW HH)KEHEPHUH.

Menuuuackue 6uorexnonoruu. [locrrenomuas mudponsas meaununaa. TTLP-
JMAarHoCThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUM aHaliu3 MpoTeoMa
YeJIoBEKa ISl OLEHKM COCTOSIHUSA €r0 370poBbs. MCIonb30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Ouommxenepuss g pa3paboOTKu
byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHM, CO3/1aHMsI KOMILJIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJIOTHH TPEXMEPHOro OMOnmpUHTHMHIra U ckaddosaunra
JUTSL pelIeHus 3a/1a4 NepCOHATU3UPOBAHHON MEIUIIMHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C LEJbI0 00ecnedeHHs: KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycrtaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
dbynkuunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuupl n cxemsl: «/cnoap30BaHHE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHass HH)XEHepUs».

JlabopaTtopHnas padora «/3yueHue oObEKTOB OMOTEXHOIOTUNY.

IIpakTuueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

Jdkckypeusi «buortexHonoruss — BakHEWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBUTHE SBOJIOMUOHHBIX NpeICTABJICHUNA B
OouoJioruu

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. [lapBuHa.

JIBrKy1ue cuibl 3BoJoNMK BUIOB 110 Y. J[apBuHY (BhICOKasi MTHTEHCUBHOCTh
pa3MHOXXEHHUSI  OPTaHU3MOB, HACJICICTBEHHass WM3MEHUMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternyeckor Teopun HBomouun (CTDI). HelrpanpHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIIOLMOHHAS  Ouoyorus. 3HAUYEeHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpanuKn

[Toptpersl: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. lapsun, C. C. YerBepuxosn, 1. U. Hlmansraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna skuBbIX cymectB (o Jlamapky)», «Mexanuzm GHopMUpOBaHUS
MPUCIIOCOOJICHNT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapiuipyTa nyremectus Y. lapsunay, «Haxonku Y. JapBunay, «@opmbl 60pbObI
3a cymecTtBoBaHuey», «llopoapl romybeit», «MHorooOpa3zue KyJIbTypHBIX (hopm
KarycThl», «[lopoapl JoOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuUKPOIBOJIIONNS U €€ Pe3yJIbTaThI

[Tonmynsinus Kak 3J€MEHTapHasl €quHULA 3BOMIOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOrO pa3HOOOpa3uss M CTPYKTypbl mnonyisuuid. M3menenue
reHopoHJa TOMyJISIUMU KaK 3JIEMEHTApHOE »SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

DOnemeHTapHbie (HAKTOPHI (IBUMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KomOuHathBHas u3MeHUYHMBOCTh. Jlpelid reHoB — ciyualiHble
HEHAIpaBJeHHbIE HW3MEHEHHs 4YacToT ajiened B nonmyiauusax. Oddext
OocHOBatensl. Igpgexm oOymuinounoeo eopaviwka. CHUMNCEHUE 2eHeMmUYEecKO20
pasnoobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos @
oonvwux U manvlx  nonyiayusax. Mwurpauun.  M3omAnpd  MOMJISIUI:
reorpadguueckas (mpocTpaHCTBEHHAs), Oroorndeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil @akrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOIIMNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOIOIUS COIUATHLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3ysibTaT  MHUKPOIBOJIOIUH.

Bo3HukHOBeHHE — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodseHuil y opranu3mMoB: MOp(OIOruH4YecKue,
¢usnonornueckue,  OMoxumMHUeckue,  moBeaeHUeckre.  OTHOCUTENBHOCTD

MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u CcTpyKTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOIOIMHU. M3omauus — kioueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHHUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rulOpuauzanus). JIuTenbHOCTh 3BOIOIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OMOJIOTHUECKOT0 Pa3HOOOpa3usl.

Ponb »BONIOMOHHONM OWOJOrMKM B pa3padOTKE Hay4YHbIX METOOB
coxpaHeHusi 6ruopazHooOpaszusi. MUKpPOIBOIONMS U KODBOJIOIHUS MTapa3sUTOB U UX
x0351eB. MexaHu3mMbl (OPMUPOBAHUS YCTOMUYMBOCTA K AHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEl.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTauuoHHass H3MEHYUBOCTHY, «llomynsuuonHas
CTpYKTypa Buaa», «Cxema MposiBIeHUS 3akoHa Xapau—BaitnOepray, «JIBmwkyrue
CHJIBI 3BOJIOLUNY, «DKOJOrHUecKas HU30JISALUS MOMYJALUNA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoin», «IlomynsimoHHbIE BOTHBI YUCICHHOCTH XUIITHUKOB U KEPTB», «Cxema
JEUCTBUSA €CTECTBEHHOIo o0T00pa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HpycTpranibHpIl MenaHu3sM», «KuBble uckonaembie», «llokpoBuTenbcTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Dusnonornueckre ananrauun», «llpucrnocoOieHHOCTH OpraHu3smMoB M e
OTHOCUTENBHOCTHY, «Kputepun Buaa», «Buasl-nBoiHukn», «CTpyKTypa BHUAA B
npupoze», «CrocoObl BugooOpazoBanus», «l'eorpapuueckoe BuA00Opa3zoBaHUE
TpEX BUIOB JAHJIBIEH», «IDKOJOTHYECKOE BHUI000pa30BaHHME BHJIOB CHUHUID),
«ITonurmonasl pacreHuit», «KamycTHo-peneuHblid THOPHIY.

O6opynoBaHue: repOapuy pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI[ U
3BEpell ¢ MpUMepaMH pa3IMYHbIX MOPUCHOCOOJEHUN, dYyuyena NOTUI U 3Bepei
pa3HbBIX BHJIOB, TrepOapuM pacTeHUd OJM3KUX BHUAOB, OOpPa30BaBLIMXCS
pa3IUYHBIMU CIIOCOOAMU.

JlabopaTtopnass paGora «BrisiBlIeHHEe HW3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnass  paGora  «[lpucrnocoOysieHuss  OpraHu3MOB U UX
OTHOCHUTENbHAS L[EIECO00Pa3ZHOCTDY.

Jlabopatopnas pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Bosaouus U eé pe3yJabTaThbl

MeTonbl  M3yuyeHHS ~ MaKpO3BOJIOLMHM. [lameoHTONOrMYecKue MeTO[bl
u3ydyeHus odBomouuu. Ilepexomnsie QGopmMbl U (QUIOTEHETHYECKHE PSAbI
OpraHU3MOB.

buoreorpaguyeckue mMetoasl uzydeHus sBoitouuu. CpaBHeHue QIoOpbl U
dbayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-
DHAEMUKHU U PEJIUKTHI.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUUECKHE METOIbI H3yUCHHUS
ABONIOLMH. ['€HEeTHYeCcKrne MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a M IOSABJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPTaHBbL.
PynuMentapuble  opraHbl W aTraBuU3Mbl.  MOJIEKYJISIPHO-TE€HETUUECKUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIOIUU.
['omonornunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETHYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluy U 3BOJIIOLINS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) dBOJOIUU. [IpuHyun cmenvl yHKyull.
Heob6patumocTs 3BoMtOUMK. AnanTvBHAs paguaius. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLIHH.

JleMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkens.

Tabnuiel 1 cxembl: «DuIoreHeTUUEeCKUN Psijl JOMIAINn», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Pununodurs»y,  «CemeHHBIE
nanopoTHukm», «buoreorpaduyeckue 30HBI 3emum», «Jlpeid KOHTHHEHTOBY,
«PenukThl»y, «HauvanmpHble cTaauu SMOPUOHAIBHOTO Pa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTHMYHBIC OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IMUMIIaH3e», «[aBHbIE
HaIpaBJICHUS BOTIONUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayyHnble rumore3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHE3 W
naHcrnepmusi. JJoHayuHble TPEACTABICHUS O 3aPOXKICHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHHUS )KU3HU U €€ OIpoBeEpKeHUE onbiTamu .
Penu, JI. Cniannanuanu, JI. I1actepa. [IpoucxosxieHne >xu3Hu U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPraHU4EeCKON 3BOJIIOLUH. ITmanerapHas
(reosoruueckas) HSBOJIONUA. XHUMHYECKas DSBOJIONUSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BeniectB W3 Heopranudeckux. Omeir C. Mumiepa u I'. IOpu.
OOpa3zoBanue mnonuMepoB U3 MoHoMepoB. KoanepBarnas runoresa A. .
OmnapuHa, runotesa nepBuyHoro OynpoHa J[x. XomnaeitHa, reHeTuuecKas TurnoTes3a
I'. Ménnepa. Pu6osumbl (T. Yek) um runoreza «mupa PHK» V. TI'unGepra.
dopmupoBaHrE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopuss 3emnn u meroAbl €€ wu3ydyeHus. lckomaemble OpraHUYecKHe
octatku. ['eoxpoHonoruss u e€ wmetonbl. OTHOCUTENbHAsT M aOCOIOTHAS
reoxpoHosiorus. ['eoxpoHosioruyeckast mKasna: 30Hbl, 3Pbl, IEPUOJIbI, ITTOXHU.



HauanbHbpie 3Tanel opraHndeckod H3BodoIMU. llosBieHune u 3BOIOIUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboiu3Ma. Bo3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEepPBbIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHl M DyKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CuMOMOreHes3). DBOIIOIMOHHOE MPOUCXOKACHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIOUUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunn Ha cymy. [losBieHue CHOpPOBBIX pacTeHUH U
3aBoeBanne umu cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pacTeHUM.

OCHOBHbIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(o3bI
KUBOTHBIX. BeHjckas dayna. KeMOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIe )KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOUUSA NO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOMINX U
ntul. [lpunnun kmoueBoro apomopgdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne ku3HM Ha 3emie IO 3paM U IEepuoAaM: apxe, MpPOTEPO30,
najgeo3ou, Me3030M, KaifHo3oi. OOm@as  XxapakTepucTuka KiuMmMata U
TEOJIOTHYECKUX IPOLECCOB. llosBIIeHHE M pacuBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSHHUE Ha Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMUYECKUE KPHU3UCHI pouuioro. IIpudunHel u
CJIEICTBUSI MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3HUC, €r0
ocobennoctu. [Ipobnema coxpanenus: 6mopaznooOpaszusi Ha 3emIie.

CoBpemMeHHasi cuCTeMa OpraHu4ecKoro mupa. [IpuHIUIBI KiaccupuKamm
oprann3mMoB. OCHOBHbIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHncTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamutanuanu, JI. Ilacrep, . . Meunukos, A. .
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabauupl 1 cxembl: «Cxema onbiTa @. Penny, «Cxema omnbita JI. [Tactepa mo
W3YUYCHHUIO CaMO3apokIeHUs Ku3Hm», «Cxema ombita C. Mumiepa, I'. HOpwuy,
«JTanbl  HEOPraHWYECKOW  JBoMOUUM»,  «l'€oXpoHosOrMYeckass  mIKajiay,
«HauanbHble dTanbl OpraHUYecKor IBONMIONUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumounoreHesza», «Cucrema XUBOM mpupoab», «CTpoeHue BUpPYCay,
«Apomopdossl  pacrenuit»y, «PuHHOGUTHD, «OTHOKIETOYHBIE BOJOPOCINY,
«MHoOroknerounsie Boaopociam», «Mxwuy», «llamoporHukn», «l onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmme», «KuilleuHOMOTOCTHBIEY,
«ITnockue YepBUY, «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronmecs», «lItuupy, «Mnekonurtaromue», «Pa3Butne XU3HU B
apxenckou ape», «Pa3Burre )KU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue xu3HU B
[1aJIC030MCKOM 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIUH
WUITIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesla ITHI WU 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJSIKH OpPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sadoparopHass  paGora «MopnenuMpoBaHUME — ONIBITOB
Munnepa—tOpu 1o n3y4eHn0 abMOTEeHHOTO CUHTE3a OPTaHUYECKUX COCTMHCHHUN B
NEPBUYHON aTMOChepe».

JlabopaTtopnasi pabGora «/I3yyeHue MU ONHCAaHUE MCKONAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l/3yyeHue OCOOEHHOCTEW CTPOEHUS PACTEHHI
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «l3yyeHue ocoOOEHHOCTEN CTPOEHUSI MTO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOTeHe3

Pasznens! n 3agaun aHTpONnoOaoruv. MeTo bl aHTPOIOJIOTUH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJCHHHM YeJIOBEKa. PenurunosHble
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE TTOJI0KEHHUE YEIIOBEKA.
CBuzerenbCcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMHM:  CPABHUTEIBHO-
MopdoJioruyeckue, AMOPHUOJIOTHYECKHE, (bU3U0I0r0-OMOXMMHUYECKHUE,
noBesieHueckue. OTan4usl 4enoBeKa OT )KMBOTHBIX. [IpIMOX0XKIEeHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrxymine cuiibl ((pakTopbl) aHTPOINOreHe3a: OMOJIOrHYEeCKUE, COLIMANIbHBIE.
CooTHoIIEHNE OMOTOTUYECKUX M COUATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAWM aHTpororeHe3a. PaHHuWe 4enoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U paHHUE TTOHTHUBI — OOIIUE TTPEIKUA YETTOBEKOOOPa3HBIX 00€3bsIH U
JMo/ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroAeh. UenoBeEK yMelnblid, MepBbIC
W3TOTOBJICHUS OpyAul TpyzAa. YemoBeKk NMpAMOXOAANIMN U MEPBBIM BBIXOJ JOJACH
3a  mpenensl  Adpukn. YenoBexk reWmenbOeprckuii — 0OOmMUNA  TPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOT0. YelloBEK HeaHAEPTaIbCKUU
KaK BUJ JIIOJIEM XOJIOAHOTO KiauMmara. YernoBek pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHMI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenaMu AQpUKH.
[TaieoreneTrka v MajiecOreHOMUKA.



OBOJIOLMSA COBPEMEHHOIO 4esoBeKa. ECTEeCTBEHHBI OTOOp B IMOIMYJISLMIX
yesoBeka. MyTanuoHHBIN Tiporiecc U moiaumopdusm. [lomynsimroHHbIE BOJHBI,
npeiid reHoB, murpauus U «d(QpQexT ocHoBaTeNs» B MOIMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. Ilonarue o pace. bosplunme pacel: €BpOIEOUHAs
(eBpasmiickasi),  aBCTpajO-HErpoujHAas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMsa M MmyTH paccesieHHsl 4YelIOBeKa IO IUJIaHETe.
EnuncTtBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YeIOoBEKa K Pa3HbIM YCJIOBHUSIM OKpY>KAroIIel cpenbl.
BnusHue reorpaduueckoil cpeapl M Apeiida reHoB Ha Mop(doJoruo U
(bU3HOTIOTHIO YeIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mueckoi  (OMOIOTHYECKOM)
AHTPOMOJIOTHHM.  DBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJ€OaHTPOMOJIOTHUS
YeJIOBEUECKUX MNOMyssiui. buocouuanbHble MCCIEAOBAHUS MPUPOJIBI YEIOBEKA.
HccnenoBanue KO3BOTIOLUH OMOJIOITMYECKOT0 U COLUATIBHOIO B UEJIOBEKE.

JleMoHCTpanuu

[Toprpetsr: Y. lapBuHn, JI. Jluku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTolIbl aHTPONOJOTUNY, «[ 0JJOBHOM MO3T YeTOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKeleT dYeloBeKa M CKelleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbDY, «J{BHXKyLIME CUJIBI AHTPOIIOTE€HE3a», « DBOJIIOLUOHHOE
JIpEeBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NpAMOXOASIINY, «/leHncoBckuil yenoek» «Heannepranbups», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, MPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB dYeloBeKa, penpoaykiuuu (pororpadmm) xapTuH C
MUQPOIOTUYECKUMU U OHOJIEHCKUMH CIOKETaMH  TPOUCXOXKACHUS 4YeNOBEKa,
dboTorpaduu Hax0I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIb
yeperna uYeJoBeKa M Yeperna IIMMIIaH3€, MOJeNb KUCTH 4YeJIOBeKa W KHUCTHU
LIMMIIaH3€, MOJEJIH TOPCA MPEIKOB YEJIOBEKA.

JlabopaTtopnass padGora «V3ydyenme o0COOCHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3yyeHne F3KOJOTMUECKUX aJanTalui 4eJIOBEKaY.

Tema 6. Jxosorus — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHM3MEHHbIX CHCTEM € OKPY Kaloule cpeaoi

3apoxaeHue u pa3BUTHE dKojoruu B TpyAax A. ['ymGonsara, K. @. Pynre,
H. A. CesepmoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sKOJIOrUH. CBSI3b HKOJIOTUU C IPYTUMH HayKaMH.



Meroasl skosoruu. IloneBbie HaOmOAEHUS. DKCIEPUMEHTHI B HKOJIOTHUH:
OpUPOAHBIE U JlabopaTopHble. MoJenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKPY’KaroIIeH Cpebl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00AIBHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUI1  YEJIOBEKA. DKOJOTMYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBS3E€M 4YeJIOBEYECTBA C MpUPOAoil. PopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHUYECKOW TPAMOTHOCTH HACEJICHUA.

JdeMoHCTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepios, 2. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Pa3genbl skomorum», «MeTomsl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEbD.

JlaGopaTopHas padora «3yuyenne METOJ0B 3KOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

OKonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccuukanms
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JEHCTBUA 3Koyornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBlI.

Abuotnueckue ¢akropel. CBeT Kak 3Kosnoruueckuil axrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHil W JKMBOTHBIX [0 OTHOWICHUIO K cBeTy. CHUrHaimbHas pojb CBETA.
DoTonepruoanu3M.

Temneparypa kak skosnoruueckui akrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdeckuit ¢akrop. I[lpucmocoOneHusi pacteHuii K
nojJiep>kaHui0 BojgHoro Oananca. Kmaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco0ienus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHW3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAS, MOYBCHHAS,
rIyOMHHAasT  TOAMOYBEHHAsA, BHYTpUOpraHuU3MEHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. [IpucnocoOieHuss OpraHusmMoB K
JKU3HU B Pa3HbIX CpeJiax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roAndHble pUTMBIL. [IprcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kuznennoie ¢opmbl  opraHusmoB. I[loHarne o Jku3HEHHOW dopme.
’Kuznennnie pOpMBI pacTEHUMN: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUUYKH, MHOTOJIETHUE



TpaBbl, OJIHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopHI. Bunbr OMOTHUYECKUX B3aNMOJIENCTBUIN:
KOHKYPEHIIUS, XUITHUYECTBO, cCUMOM03 U ero ¢opmel. [lapazutusm, kooneparus,
MYTyaJu3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxJaeOHnuecTBo). HeTpoduueckue
B3auMoelicTBus  (Tommueckue,  (Qopuyeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpee
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKIIOYCHHUSI.

JleMoHCTpanumn

Tabmuupl 1 cxembl: «Ikonorudyeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbl )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOBY», «DBHOJOTHYECKUE PUTMBDY,
«Kuznennole  Qopmbl  pacTeHuit», <« KuzHeHHbIe  (DOPMBI  KHUBOTHBIXY,
«IJKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUS), «XHIMHHYeCTBO», «llapasutusm», «KoHkypeHmus», «CumMOno3y,
«KoMMeHcanuzm.

O6opynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO Pa3UYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOUBBIC, TEHEIIOOWBBIE U
TEHEBBIHOCIIUBBIC KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Uyuerna MTHUIl U 3Bepel, repbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHBIE
pacTeHUsl JaHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repOapuu W KOJUICKIIMM PACTEHWH W JKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HH, repbdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIBI€HHUE TNPUCTOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnass pabora «BrpisiBIeHHE MPUCTOCOOJICHUIT OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PpACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISALM M

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIMYJISLHH. [Tonmynsiuusa ~ Kak
Oouosnoruyeckas cucreMa. Posib HEOAHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEM OMoI0orUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPhI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pAaCTHAsT M TOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUT'PALIUSL.

DKkosiornyeckas CTpykrypa nonyiasiund. OueHKa YUCIEHHOCTU MOITYJISLIHM.
JlnHamuka nomyiAnuu U e€ peryiinusa. buothdeckuil nmoTeHIMan IOIYJIALMH.
MopenrupoBaHue JUHAMUKHU NOMyIssuuy. KpuBble pocTa YMCIEHHOCTH MO JISIUU.
KpuBble BbDKMBaHUS. Perynsnus YWCICHHOCTH MOMYJIANHNA: POJib (DaKTOpOB,
3aBUCSIINX U HE 3aBUCSALIMX OT INIOTHOCTH. DKOJIOIMYECKUE CTPATETUN BUJIOB (T- U
K-ctparerun).

[Tonsitue o0 sKkonormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
Mozens dkosormdueckon HumM Jx .M. XatumHcona. Pa3zmepsr skosormueckon
Hu. [loTeHnmnanpHast U peanu30BaHHAs HUILU.

Bun kak cucrema nonynsuuil. Apeansl BUAOB. Buabl U MX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE SKBUBAIECHTHI.

3aKOHOMEpPHOCTM TOBEJAEHUS W MUrpalud >KUBOTHBIX. buosiormueckue
VMHBA3UU YyKEPOJHBIX BUJIOB.

JleMoHCTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTUKU MOMYJISLUANY,
«IIpocTpaHcTBEHHas  CcTpykTypa  nonyysiqum», «Bo3pacTHble  nupaMubl
nonyysiqun», «CKOpPOCTb  3aCeNeHUsl IOBEPXHOCTH  3EMJIM  Pa3IUYHBIMU
opranuzMamMm», «Mogeinb 3kosiorndeckoit Hummu [[x. M. XatuuHconay.

O6opynoBanue: repbapuu pacTeHHM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHHHl K
PACCETICHUION.

TeMa 9. IK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmiecTBa opraHu3mMoB. buoneHo3 u ero crpykrypa. CBs3u MeExAy
OpraHu3MaMu B OHMOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHATBHbBIE
OJIOKH OpPraHM3MOB B HKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckne nenu u cetd. AOMOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTEMax. KpyroBopoT BEMIECTB M TOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3aTelNM  JAKOCHCTEMBI. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUJIBI UUCET, OMOMACChI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — Cykileccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HUX NPUYMHBL. AHTPONOT€HHBIE BO3JCHCTBUSA HA
cykueccuu. KimmmakcHoe coobuiectBo. buopaznooOpasue 1 moiHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[TpupogHbIe YKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeli u
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMenell, nyCmbitb.

AHTPONOreHHBIE HIKOCUCTEMBI. ATpPOIKOCUCTEMA. ATrpoLeH03. Paznuuus
MEXTy aHTPOIIOTCHHBIMH U IMPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opoackas
bnopa u dayna. CuHaHTpomm3alus TOPOJACKOW QayHbl. buonormdeckoe wu
X03SIUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHUI OPraHW3MOB B
sKkocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 pynkyuonuposanuu sxocucmem. IlepeHOC YHEPTUU U BEIIECTB MEXKITY
CMEKHBIMU DKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmuol 8030elicmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbI ~ 9KOJ02UYEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo/1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCHCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykrypa  OuoneHo3a»,  «DKOcHUCTeMa

HIMPOKOJUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHbBIE
TpYINNbl OPraHU3MOB B 3KOcUCTEME», «KpyroBOopoT BEIIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEID,
«IJKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHUYECKass MUpaMuia SHEPrUumn»,
«O0pazoBanue OosoTay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxapa», «2JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BelIECTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypoboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMU HACEKOMBIX, Yydelia ITHIL U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJICTb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD.

Jlabopatopnas padora «l3ydeHue paszHooOpaszusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcHsl «DKCKypcHsl B TUIIMYHBIM OMoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TTIOMMEHHBIN JIYyT, 03€p0, OOJIOTO)».

DKCKypcusi «IDKCKypCcUs B arposKocuctemy (Ha Moje WId B TEIIMYHOE
XO35UCTBO)».

Tema 10. buocgepa — riodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas o000j04Ka 3€MJIM, T/€ CYIIECTBYET WIH
CyIIIECTBOBaJIa XKW3Hb. Pa3zBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



Yuenne B. U. Bepranckoro o 6nochepe. O6mactu 6uochepst u e€ coctas. XKuBoe
BEIIECTBO Ouochepsl u ero PyHKIUY.

3akoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH OHochephl Kak
rJ100aJIbHOM 3KocHCcTeMbl. JluHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOreOXMMHUYECKUE LUK (YIiieposa, a30Ta). PUTMUYHOCTD SIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Omocdepnl. Ilonarue o Omome. OCHOBHBIC OHOMBI CYIIH:
TYyH/Ipa, XBOMHBIE Jieca, CMEIIaHHBIC U IIIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCThIHU, TPONTUYECKHE JIeCa, BEICOKOTOPhs. KimMar, pacCTUTEIbLHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIX QyHKITHIA.

JdemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emn», «KpyroBopoT a3zora B mpupoje»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmny, «Kinumarnueckue
nosica 3emnmy», «TyHapay, «Talra», «Cmemannsiii jgec», «IIuMpokoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuil gec.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:kaw0inas cpeaa

DKOJIOTUYECKHE KPHU3UChl M WX NpUYMHBL. Bo3neicTBue dYenoBeka Ha
ouochepy. 3arpssHeHue BO3AYIMIHONW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJHOW cpenbl. OxpaHa BOJAHBIX pecypcoB. Pazpymenne mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kkaumara.

AHTpOIIOr€HHOE BO3/ICICTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAHBI MPHUPOJIBIL.
Kpacubsie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
boranndeckue casibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YETOBEUECTBA W MPHUPOJIBI.
PanionanbHO€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emuu. OOmKME 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE TIOCIICICTBUSI.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTUS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaioueil u
KOHKYDEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaowue 00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. OCHOBbI



9Kopeadburumayuu dKocucmem U Ccnocooos 060pvoObLl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvix IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr W cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arps3HeHue nouBb», «llapHukoBblid  3ddexT», «Ocobdo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAEIN yIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX PACTCHHA M KUBOTHBIX KpacHoit
kHuru Pocculickon ®@enepanuu, KpacHOW KHUTH pETHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOy4YarolmuUMHCsL TPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CAMOONpENENeHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTHuH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMU, TPHUCYIIUMHU CHUCTEME
OMOJOrMYecKoro  oOpa3OBaHMs, Haluyue  NpaABOCO3HAHUA  IKOJIOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOTPAMMBI MO0 OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIHHOCTH B COOTBETCTBHM C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTpPEHHEH MO3UIMM JIMYHOCTH, NATPUOTHU3MA U
YBOKCHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHHS, OCPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaauIMsIM MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupojae u
OKpYKaroLIeH cpele.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIr0 OOIIECTBA, PACHIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITAa ACATEIBHOCTUA B MPOLIECCE pealn3alii OCHOBHBIX HaIlpaBIICHHI
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHcKOro BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUYaAOIIET0Cs KaK aKTUBHOTO |
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa U MIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JECATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATENbHBIX 3a/a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMH [IEHHOCTSMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TI03HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXXKUTEJIBHOIO
OTHOILICHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXJCHWU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WUJIEHTUYHOCTH,
[IaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPEX
Ponunou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOIMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEAMIO U MaMSATHUKAM MPUPOLBI,
JNOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKHX YYEHBIX B CTAaHOBJIEHHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHs OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBA;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUIMCKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OLICHUBATh CHUTYyalMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaIuuusaMu HaponoB Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOLICHUH;

MTOHUMAHHUE SMOLIMOHAIBHOTO BO3/IECTBHUS JKUBOM IPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S5) ¢usnyeckoro BocnuTaHus, GOPpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOIMOHATIBLHOTO 0JIaronoJay4Yns:

MOHMMAaHWE W pealu3alus 3J0pOBOr0 M 0Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  mHUTaHME, COOJIOJCHHE TUTHCHUYECKUX TPaBUI U HOPM,
cOaTlaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXA, pETyJsipHas ¢uznueckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/10POBbIO;

MOHMMAHWE I1[EHHOCTU TMPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAIUIX, YTPOKAIOIINX 3J0OPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHUE TMOCIEACTBUI M HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEPCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTHUYECKOM M COLMAIBHOUN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TaKyIO J€STEeIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp OyAywed mnpodeccun H  Pealrn30BbIBATH
COOCTBEHHBIC KU3HCHHBIE TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYyJNbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TIOCHCACTBUM IS
OKPYXaIOIIEN CPEeJIbL;

OCO3HAHUE I00ATBHOrO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM M MyTel HX
peuieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble NpPH U3YYEHUH OHOJIOTHU
3HaHUS M YyMEHUS TpPU pEHIeHUH MpoO0JeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TMpaBWJI  TOBEJAEHUS B IPUPOJIE,
HaIpPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HENPUSATHE JEHCTBUH, MNPUHOCIIIMX BpPEd  OKPYKaIOIIEH
OPUPOAHON Cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIIaTh UX;



HaJIMYKUE PA3BUTOIO HKOJIOTMYECKOr0 MBILUICHHS, SKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHOM M COLMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHNUE SI3bIKOBOW M YHUTATENbCKOM KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHMMaHUE creuu(puKy OUONOrMM Kak HayKH, OCO3HaHHUs €€ pojau B
GbopMHpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBleHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPHUPOJbI, YeIOBEKAa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH IpodiemM
COXpaHEHUs! IPUPOJAHOIO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJII COBPEMEHHOW IMBUIIM3AIINU:
oOecrieyeHus: HOBOIO YpPOBHSA Pa3BUTUSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPEecypcHble  MpOoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeM BBIXOAA U3 II00aJbHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYaroImmuxcs, GOpMHUPYEMOM
IpU U3y4eHUH OMOJIOTHHY;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a U
OOBSICHEHHU SIBJICHUI OKPYXAlOLIEro MUpPa M MPOUCXOASAIIMX B HEM M3MEHEHMI,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IEJIbI0 TTOJYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus Npo0OJIeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHHME LIEHHOCTHM HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATENBHOCTh HHINBHUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUM MO OWUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMSI yuyeOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTpaKarolue
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHUs, SBJICHHUE, MPOIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCalIbHbIe yueOHble JeicTBUS (MTO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJIATUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPAaMOTHOCTH H  COIMAJIBHOH KOMIICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
00yJaronmxcs UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBbIE Yy4yeOHbIE JCHCTBUS B
ITO3HABATEIbHOM U COLMAJIBHOM ITPAKTHUKE.

B pesymprare wu3ydeHus OWOJIOTMM HAa YPOBHE CpEIHEro OOIIEro
oOpazoBanus y oOydaromerocss OyayT chopMHUpOBaHBl IO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBUSI, KOMMYHHUKATHBHBIC YHUBEPCAIbHbIE yUeOHbIC
JNEUCTBUS, PETYJATHUBHBIE YHUBEpPCAIbHBbIC YueOHbIE JEHUCTBUS, COBMECTHAas
JIeSITEIILHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS IPOTpaMMBbl CPEIHEro OOIIEero
o0pa3oBaHUs JIOJKHBI OTPaXKaTh:

Osaaenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJbLHBIMH
AeHUCTBUSIMM

1) 0a3oBbIe JIorHYecKHe AeliCcTBHSA:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilacCupUKaIu, 0000IIeHHS ), PACKPbIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBLACISITh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3U C JIPYTUMH MOHATHUSIMH ),

OTpPENeNATh 1N JCATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIsl 0OBSICHEHNUS (PAKTOB M SIBJICHHM
YKUBOU ITPUPOLBI;

CTPOUTHh JIOTMUECKHE PACCYXJICHHS (MHIAYKTUBHBIC, JECIYKTHUBHBIC, IO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbBIX
SABJICHUSX, GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPHUMEHSTh CXEMHO-MOJICIBbHEIC cpencTBa TSI MpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3ydaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  poAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS] MPOOJEMBbI C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€E HCCIEeI0BaATEIbLCKHE JelHCTBHS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEI0BATEIbCKON U MPOSKTHON JESTEIIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IUYHbIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BUJbl JEITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B y4eOHBIX
CUTYaIIHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
JEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh ApryMEHThl NJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTathl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeHCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh TIEPEHOCUTH 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYIO OOJacCTH
KU3ZHENIEATEbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIbHBIE MOJAXOJbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTrOo
nocoOusi, HAYYHO-TOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MHTEpHETE), aHaIu3UpOBaTh



UHGOPMAIUIO PA3IUYHBIX BUIOB U (POPM IPEACTABICHUS, KPUTHUECKH OLICHUBATDH
€€ T0CTOBEPHOCTh U HENIPOTUBOPEYUBOCTb;

bopMyIMpPOBATh 3aMpPOCHl U MPUMEHATH PA3NIMYHBIE METOJbI MPU TOUCKE U
orOope Ouosornueckoit MHGOpMaUU, HEOOXOIUMOM JJIsi BHIMOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckoil nHpopmauu (CXeMbl, rpaduKH, TUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYUYHBIM A3BIK B KadecTBE CpeAcTBa Mmpu paboTe ¢
Ouonornyeckoil HMHPOpMaNMEN: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJIAJ€Th  HABBIKAMHM  pAaclO3HaBaHUS W 3allUThl  WH(OpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU /1€fiCTBUSIMM:

1) o0menume:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCHUU MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMOIHEHHS MpEAiaraeMoi
3a]a4M, YYUTHIBaTh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JIPYTUX YYACTHHKOB
JMaNIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMS, IMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(MIMUKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CHOCO0aMU OOINEHWS W B3aUMOJICHCTBUS, MOHMMATH
HaMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboTHI IPH pelIeHNH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHHS TPYNIOBEIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh  I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiaTh pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh Kaue€CTBO CBOETrO BKJAJa W KaXJOr0 YyYaCTHUKA KOMAaH]bI B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh HAEU C TMO3UIUUA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranusanmusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpOOJIieM H UX
pEIIeHUs B )KU3HCHHBIX U YUEOHBIX CUTYaIUSX;

BHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUN I1ICJIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JACHCTBHSIX M MOCTYIKAaX MO OTHOUIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESTCIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO  COCTABJISITH IUTAH  PEIICHUS TPOOJIeMBl €  YIETOM
UMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUI;

JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX O0O0JIACTSIX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHBBLI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  pediiekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCTONB30BaTh MPUEMBI PEQIICKCUU [JIsT OIEHKH CHUTYallMH, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHHUIO;



OPUHUMATh MOTHUBBI W apryMEHThl APYrMX IpU aHAIW3€ pe3yJIbTaToOB
NEATENbHOCTH;

3) npuHATHE Ce0NA U APYTUX:

IPUHUMATh ce0sl, MIOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrUX IMpU aHaJM3€ pe3yibTaToB
NEeSATENbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUSI COJEpXKaHUS Y4eOHOro MpeaMera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYEeHHE
npopuapHOro  obyueHuss  oOydawomnuxcss — Ouomorumu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTHHN HAyYHbIEC 3HAHUSI, YMEHUS U CLIOCOOBI JEHCTBUM O
OCBOCHUIO, UHTEPIIPETALNU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JIEATEIBHOCTH MO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl MPENCTABICHBI IO
rojiaM U3y4eHusl.

[IpenmeTHbie pe3ynbTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» B 10
Kacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUA O MECT€ W pOJM OUOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU ECTECTBEHHO-HAYYHOM KApTHUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoOHaILHOTO
MPUPOJIOTNIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIararomue OUOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnerounas Teopus T. llIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3vsi M TMPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TEPBOIO TMOKOJICHMSI, PACIICIUICHUS], YUCTOThl TaMerT,
HE3aBUCHUMOro HacieaoBaHus ['. MeHaens, TOMOJOTHYECKUX PAJIOB B
HaCJICICTBEHHOM U3MEHUYMBOCTH H. n. Basuiiona), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHUS, HCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, U3MEPECHUE,
HaOII0/ICHNE, SKCIIEPUMEHT);



YMEHHUE BBIICIATH CYIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M UEIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHWIl, >XUBOTHBIX, YEIOBEKa, MPOIECCOB >KU3HEACATEIHHOCTH,
NPOTEKAOIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTHYECKHIX
IPOLIECCOB: 0OMEHA BEHIECTB (METab0IM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, TaMEeTOTeHe3a, YMOPUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOKEHUSI,  WHAUBUAYaIbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXKIy OpPraHOWJAMH KIETKH U HX
GyHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHeW MW WX QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpTraHOB y pPAaCTCHHM, >KMBOTHBIX M YEIOBEKa U WX
GYHKIUSIMH, MEXAY CHCTEMaMH OpPraHOB M WX (DYHKIUSAMH, MEXKIY OSTallaMH
oOMeHa BEIIEeCTB, dTallaMi KJIETOYHOTO IUKJIa U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
dhakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JIOKa3aTEIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CHCTEMAaTHICCKUX TPy,

YMEHHE peliaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMU OUOJIOTHYECKUMU MPOIECCAaMH U SBJICHUSMH, JAETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTATOB;

YMEHHUE BBIMOJTHATL JIA0OPATOPHBIE W TPAKTUYECKUE padOThI, COOMIOIATH
npaBuia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYAO0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMEHTAIbLHBIMU
cpeacTBamMu, (QOpMYIUpPYs LEdb HCCIEAOBAHUSA, aHAIM3UPOBATH IMOJyYCHHBIC
pE3yNbTATHI U ICTIaTh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH,
IKOJIOTUM W MEIHIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHUYECKHX

KOH(epeHUHUsX;
YMEHUE OLEHHUBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBaHUI B
obmactu  OuoysorMMd M MEAMUMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE I'€HOMa M CO3/IaHhE TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccrnoHambHOMI
NEeSTeIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOI'O XO034WCTBA, MUILIEBOM MPOMBIIIIEHHOCTH, YIIyOIsTh MO3HABATEJIbHBIHI
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJOJDKEHUE OMOJOTMYEeCKOro oOpa3oBaHUS B OpPraHU3AlMsIX  CPEJAHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

[IpenmeTHbIe pe3yiabTaThl OCBOEHHs yueOHoro npeamera «buonorus» B 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MeCT€ U POJM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAy4YHOH
KapTUHBl MHpa, B IIO3HAHWHM 33aKOHOB MPUPOABI M PEUIEHUH 3SKOJOTMYECKHUX
npobyieM 4YeloBeYecTBa, a TaKKe B PEIICHUH BOINPOCOB PALUOHAIBHOTO
IPUPOJIONOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOLIEHMS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJAJ€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJOrMYECKUX 3HAHUN, KOTOpas BKIIIOYAET
ONpEe/ENCHUs] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIAralolMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOcucTeMa, Ouocdepa), OHOIOTrMYECKUE TEOpUU
(aBomonnoHHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHs SBOJIOLNH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus JIx. Xapau m B. BaiinOepra,
3apojeimeBoro cxojacrea K. M. bapa), mpaBmia (Munmmyma FHO. JluOuxa,
HKOJIOTHYECKON MHpaMubl 3HEpruu), runoressl (rumoresa «mupa PHK» V.
['unbepra);

YyMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  IMO3HAaHUA,
UCTIOJb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U IKOCHCTEM
(onucaHue, u3MepeHue, HaOIIOJEHUE, SKCIEPUMEHT), CIIOCOOAaMU BBISABICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIETO, ABMKYIIETO U Pa3phIBAIOILIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOT O " CHUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBMKYLIUX CHJI SBOJIOLMU HA T€HO(POH]I TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeAOBaHUs HaIlpaBiICHUI
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aUMOCBA3M MEXAY MpOLECCaMU HBOJIIOLUH,
JBIDKYIIMMHM CHJIAMH AHTPOIIOI€HE3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKH  KUBBIX  CHUCTEM,
MPUCTIIOCOOJICHHOCTh BHUJIOB K Cpejle OOMTaHMS, a0MOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JUIsl JOKA3aTENbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YeNIOBEYECKMX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MPUPOJIBI U YEITOBEUECTBA;

yMEHHUE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJOTHYSCKUMH MPOIIECCAMU U SBJICHUSMH, JEIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBIMOJIHATH JITA0OPATOPHBIE W TPAKTUYECKHUE padOThI, COOMIOIATH
npaBuiIa mpu padboTe ¢ yueOHBIM U Jab0paTOPHBIM 000pYA0BaHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIbLHBIMU
cpeacTBamMu, (QOpMYIUpPYs Leidb HCCIEAOBAHUS, aHAIM3UPOBATH IMOJyYCHHBIC
pE3yNbTATHI U I€JIaTh BEIBOBL;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIECIOBATEIHCKON padoTe Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEJICTaBIATH  IOJYYCHHBIC  pE3yJbTaThl HAa  YYCHHYCCKHX
KOH(epeHIHUsX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHUN JKM3HHU, YETOBEKa
U YeNOBEYECKUX pac, O MPUYHHAX, MOCIEACTBUAX M CIOC00axX MpeaoTBpaIEHUs
ri100adbHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayulied mpodeccuoHanTbHON
JEATETHPHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, MEIUITHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUU, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MPOMBITNIUICHHOCTH, YTIIyONIATh TIO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOIOrHUecKOT0 00pa30BaHUsl B OPTaHMU3AIMIX CPEAHETO MPOPECCHOHATHLHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

(U, T ~URE US B N

10

11

12
13
14
15
16
17

HanmeHnoBaHue pa3jeiioB U TeM
NPOrpamMMbl

buonorus xak Hayka

JKuBbie cuCTEMBbI U UX U3yUYECHUE
buonorus kierku

XuUMHUUECKasi OpraHu3aIus KIEeTKU
Crtpoenue 1 QyHKIIMU KIETKU

OOMeH BelllecTB U NPeBpallleHNe YHEPTHH B
KJIETKE

Hacnencteennas nadopmanus u
peanuzanusi €€ B KIIETKE

JKU3HEHHBIN UK KJIETKU
Crpoenue ¥ QyHKIIH OPraHU3MOB
Pa3mMHOXeHME 1 pa3BUTHE OPTraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHHU3MOB

3aKOHOMEPHOCTHU HACJEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eHeTuka yenoBeka

Cenexkuusi OpraHu3MOB

buoTtexHoOTHS ¥ CUHTETHYECKAsT OMOIOTHS

PesepBHoe Bpems

Koan4yecTBo 4acoB

Bcero

10

- kA B~ LW O

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
L.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I1O IIPOTPAMME

HanmeHnoBaHue pa3ieiioB U TeM
NPOrpamMMbl

3apoxaCHUE U Pa3BUTHE YBOFOIIMOHHBIX
MpeJICTaBICHUI B OMOJIOTUI

MuxkposBontonus u €€ pe3yJbTaThl
MakponsBontonus 1 €€ pe3ynbTaThl

IIpoucxoxaeHue u pa3BUTUE )KU3HU Ha
3emie

[IpoucxoxaeHne yeaoBeKka — aHTPOIIOTEHE3
DKOJIOTHSI — HayKa O B3aMMOOTHOIIICHHSIX

OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM

C OKpYXarollei cpeaoi

OpranusMsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U MTOMYJISIIAN

DKOJIOrUs COOOIECTB. DKOJIOTHUECKUE
CUCTEMBI

buocdepa — rmobanbpHast SKOocUCTEMA
UYenoBek 1 OKpysKarolas cpeia

PesepBHOE Bpems

KoanuyecTBO 4acos

KoHnTpoJbHbIe

Bcero
padoThI

14

15

10

12

102 0

IIpakTH4eckue

padoThI

L.5

0.5

L.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE INTAHUPOBAHMUE

10 KITIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypora Bcero Konrpoaprbie  Ipaxririeckie u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI

buonorus kak KOMIUIEKCHas HayKa U KaKk 1

4acTh COBPEMEHHOTO O0IIeCTBa

JKuBble CUCTEMBI U X CBOMCTBA 1

VYpoBHEBas opranu3aius KUBbIX CUCTEM 1

Ucropwust OTKPBITUS U U3YUEHUS KIIETKH. )

Kiterounas teopus

Metonasl MOJIEKYJIAPHON U KJIETOYHON

ounonoruu. [IpakTuueckas padbora

«M3ydyeHne MeToI0B KJIETOUHON OMOJIOTUH | 0.5

(xpomarorpadus, snekrpodopes, '

nuddepeHnuanibHoe IeHTPUGyTHPOBAHUE,

TTLIP)»

XUMUYECKUN COCTaB KJIETKU 1

MuHepanbHbI€ BEIIECTBA KIETKU, UX |

Ouonoruueckas poib

Oprannyeckue BeliecTBa KJIETKH — OEIKH.

Jlabopartopnas pabora «O0HapyKeHHe | 0.5

O€JIKOB C IOMOIIBIO0 KAUECTBEHHBIX
peaxkuuin

CoiicTBa, KIacCUPUKAIMA U PYHKIUU
OenKoB



10

11

12

13

14

15
16

17

18

19

20

21
22

OpraHndeckue BEIeCTBa KIETKH —
YIJIEBOJIBI

Opranuyeckue BeliecTBa KJIeTKH —
JIUIHJBI

Hyxnennossie kucnotsl. JJHK u PHK.
Jlabopartopnas pabora «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)»
Crpoenue u pyukuuu ATO. [Ipyrue
nykineozunrpudocparsl (HTD)

CexBenupoBanue JIHK. Meroabl

FCHOMHKHU, TPAHCKPUIITOMHUKHU, IPOTCOMHUKHU

MeToapl CTPYKTYpPHO# OHOTOTHI
Tunel knetok. [IpokapuoTnyeckas Kierka

CrtpoeHue 3yKapuoTHYECKOM KIETKH.

[TpakTuueckas padora «/M3ydeHnue cBoicTB

KJIETOYHOM MeMOpaHb»
IToBepXHOCTHBIN anmapar KJIETKH
OpnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
ITpakTrueckas padbora «3yueHue
JIBUKECHHUSI LIUTOIUIA3MBI B PACTUTEIIBHBIX
KIIETKaX»

ITosryaBTOHOMHBIE OpraHOU B! KIETKU:
MUTOXOH/PHUH, TUIacTH L. JlabopaTtopHas
pabora «MccnenoBanue miasmMoian3a u
JIIIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»

HeMeM6paHHBIe OpraHonbl KJICTKN

Crtpoenue u PyHKIIUHU sIpa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapHot. JlabopaTopnas padora
«M3yueHune cTpoeHus KJIETOK pa3Iu4HbIX
OpraHU3MOB»

ACCUMUIISIINS U TUCCUMUIISLIUS — JIBE
CcTOpOoHBI MeTabonu3ma. Tumnsl oOMeHa
BemiecTB. Jlaboparopuas pabora
«/3y4eHne KaTaJIuTHIeCKONH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJias3bl)»

DepMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
pabota «3yueHnue hepMeHTATUBHOTO
paciierieHust EPOKCHIa BOIOPO/Ia B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTuBaTOpPbI U OEIKU-UHTHOUTOPHI
ABTOTpOGHBIN THIT 0OMEHA BEIIECTB
DOTOCUHTE3

XemocuHnres. JlaboparopHas paboTa
«CpaBHeHHe po1ieccoB POTOCHHTE3A U
XEMOCHHTE3a

AHa’poOHbIe opraHu3Mbl. Busibl OposkeHwUs.

JlaGopatopHnas paborta «CpaBHeHUE
IPOLIECCOB OPOKEHHS U IBIXaHHSD»
AspoOHBIE OpraHNU3MBbI. DTarbl
SHEPTEeTUYECKOT0 0OMEHa

DOHeprusi MeMOpPaHHOTO TPaIUeHTa
npotoHoB. Cunrte3 AT®: pabora

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3sl

Peakuuum MaTpu4HOIO CHHTE3a
Tpanckpunuus — Matpuunbiid cuate3 PHK
Tpancisiius u e€ sransl

Konunposanue amunokuciior. Pons
pubdocom B OuocuHTe3€e Oenka

Opranuzanys resoMa y Ipokapuor u
3YKapuoT

MonekysipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB y 9yKapHOT

Bupycsl — BHeKJI€TOUHBIE (POPMBI )KU3HU U
oOnuratHele napasuThl. [lpakTnueckas
pabota «Co3aHue MOJENIN BUPYCa»

BupycHsle 3a0051eBaHMs YelloBeKa,
JKUBOTHBIX, PACTCHUIN

HanoTtexHoJIornH B OMOJOTMN K MEIULIMHE
JKu3HEeHHBIN MK KISTKH
Marpuunsiii cuate3 JJHK

Xpomocowmel. JTabopatoprast pabota
«M3yuenne XpoMOCOM Ha TOTOBBIX
MHKpOTIpernapaTax»

Jlenenre KIeTKU — MUTO3

Tumns! kieTok. KaproknHes 1 IUTOKUHES.
Jlaboparopnas pabota «Habmonenue
MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

PGFYJ'IHHI/IH JKHU3HCHHOI'O NUKJIa KJIICTOK

0.5

0.5

0.5



48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

OpraHusMm Kak €IMHOE LIEJI0e

Tkanu pacrenuii. JlJabopaTopHas pabora
«3yueHne TKaHel pacTeHUID)

TxaHu KMBOTHBIX U YEJIOBEKA.
JlaGopaTtopnas pabora «M3yuenue TkaHeu
KUBOTHBIX)

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «M3y4eHne opraHoB I[BETKOBOTO
pacTeHus»

Ornopa Tena OpraHu3MoB
JIBr>KeHNE OpraHn3MoB
IIuranue opraHu3smMoB

IIuTanne 1M03BOHOYHBIX JKUBOTHBIX.
HI/IH_IeBapI/ITeJ'IBHaH CHUCTCMaA YCJIOBCKaA

JIpIxaHue opraHu3smMoB

I[BIXaHI/Ie IIO3BOHOYHBIX XMBOTHBIX U
YCJIIOBCKA

TpaHCIOPT BEIIECTB y OPraHU3MOB

KpOBCHOCHa}I CHUCTEMA ITIO3BOHOYHBIX
JKHMBOTHBIX W YCJIOBCKaA

Brinenenue y opranu3zmMoB

3amuTa y OpraHu3MoB

NMMyHHast cucTeMa 4eloBeKa
Pa3npaxxuMocTs 1 perynsiuus y
OpraHU3MOB

['yMopanbHas perymsius ¥ SHAOKPUHHAS
CUCTEMa KUBOTHBIX U YEJIOBEKA

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

DopMBbI pa3MHOKEHHUSI OPTraHU3MOB
[TomoBoe pa3MHOXKEHUE
Meriios

I"ameTorenes. OOpazoBaHKe U Pa3BUTHE
MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta
«3y4yeHue cTpoeHus MojaoBbIX KIETOK Ha
TOTOBBIX MUKpOIIpErapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHUEC OPIraHU3MOB —
OHTOI'CHE3

3akiajKa OpraHoB U TKaHEH U3
3apOAbIIICBLIX JTUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlaGopatopHnas pabota «BpisiBieHue
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3MHOX€EHME U pa3BUTHE PACTEHUIA.
JlaGopatopHnas pabora «CTpoeHHE OPraHoOB
Pa3sMHOXKEHHUs BBICIIMX PACTEHUI»

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTUSA
ICHCTHUKHN KaK HAYKH

OCHOBHBIE IIOHSITUA U CUMBOJIBI T€HETUKH.
Jlabopartopnast pabota «JIpo3zodwua kak
00BEKT TeHETUYECKUX MCCIICTOBAHUI

3aKOHOMEPHOCTHU HACIEAOBaHUS
pU3HaKoB. MoHOrMOpUIHOE
ckpemuBanue. [Ipaktuueckas padora
"N3ydeHnue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpeluBanus y 1po3oduibr”

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

[{uTonmornyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBAHUS

Ananusupyrouiee ckpemupanue. Hermonnoe
JIOMUHUPOBaHUE

JurunbpuaHoe CKpemmrBaHue.
[TpaxTnueckas pabora «3yuenue
Pe3yJIbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS
y 1p030(HUIBDY

[{uTonoruvyeckre OCHOBBI TUTHOPUTHOTO
CKPCIIMBAHMS

CuermieHHOE HaclIe10BaHKE MPU3HAKOB
XpoMOCOMHas TEOPHST HACTIEACTBEHHOCTH
I'eneruka nona

I'eHoTHI KaK LIETTOCTHAS CUCTEMA
I'eHeTMYECKUI KOHTPOJIb Pa3BUTH
pacTeHuM, >KUBOTHBIX U YEJIOBEKA
N3meHunBOCTh NpHU3HAKOB. Buabl
U3MEHYMBOCTH

MoaudukanroHHast K3MEHYUBOCTh
BapuanunoHHsli psii 1 BapuallMOHHAs
kpuBas. JlabopaTopHas pabora
«HMccnenoBanue 3aKkOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH.
[TocTpoeHre BapuallMOHHOTO psiia U
BApUALIMOHHON KPUBOI»

I'emoTunmueckass N3MEHYHNBOCTb.
KoMmb6uHaTuBHAsS H3MEHYUBOCTD

MyTaI_II/IOHHaSI HU3MCHYHNBOCTB.

e e e T Y

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

[TpakTuyeckas pabora «MyTauuu y
Tpo30¢UiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlIMOHHOI'O ITpoILEecca.
DNUreHETHKA U SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas padota
«CocraBieHue U aHAJINU3 POJIOCIIOBHO»

MeTto bl METUIIMHCKON T€HETUKHA

3HaueHne MEIUIIMHCKON T€HETUKHU B
MPEAOTBPALIEHUH U JICUEHUHU T€HETUYECKUX
3a00JIEBAHUI YETIOBEKA

OCHOBHBIE TIOHSTHS CEJICKITUU.
Jlaboparopnas pabota «3yueHue copToB
KyJbTYPHBIX PACTEHHUI U TIOPOJI JOMAITHUX
JKUBOTHBIX)»

MeToapl CeNeKIIMOHHOM pabOoTHI.
Jlabopartopnast pabota «3yuenne MeTo0B
CEJICKIIUU PACTCHUI

JlocTrKeHMs CeNIeKIIUN PACTEHUN U
KUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE
T€HETUYECKUX PECYPCOB

buorexHonorns Kak Hayka ¥ oTpacib
npousBojcTBa. [IpakTrueckas padoTa
«M3y4yeHne 00beKTOB OMOTEXHOIOTUN

OCHOBHBIE HaIlPaBJICHUSI CHHTETUYECKOU
onosornu

0.5

0.5

0.5

0.5



100 XpOMOCOMHasl U TEHHAasl HHXEHEPUs 1

101 Menunackre OMOTEXHOIOT NI 1
102 PesepsHelii ypok. IloBTopeHnue, |
0000111eHKEe, CUCTEMATH3AIIAS 3HAHUI
BIIEE KOJJMYECTBO YACOB IT
OBIL O CTBOHACO 0 102 0 13.5

I[TPOTPAMME



11 KITACC

Ne
n/n

10

11

Tema ypoka

OpomononHas teopus Y. Jlapsuna
JIBM>KyLIME CUIIBI ABOJIIOLIMU BUIOB 110 Y.
JapBuny

Bbopn0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN
Y UCKYCCTBEHHBII 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPUH
ABOJIIOLIMU

Oransl HBOJIIOIIMOHHOTO Mpoliecca:
MHUKPO3BOJIIOLUS U MAKPOIBOJIIOLIHS
[Momynsiius — sneMeHTapHas €AMHULIA
HBOJIIOLIUU

3aKOH reHeTUYEeCKOro paBHoBecus JIx.
Xapau, B. BaiinGepra. JlabopaTopHas
pabota «BblsiBIEeHNE U3MEHUUBOCTH Y
0cobeil 0THOTO BUAA»

OnemeHTapHbIE (DaKTOPHI IBOJIOLUN

D¢ ekt ocnoBarens. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30a0uu nomyJisiui:
reorpaduyeckas, OnoIorudecKas
EcrecTBeHHbII 0TOOp — HAINPABISIONINNA
(hakTop IBOITIOIIHH

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3Y4YeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoit oT6OP

ITprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOIIOLMH.
JlaGopaTopnas pabora «3yuenue
apoMop(030B U UAMOAAANITALIUN Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! npucnocoOIeHU y OPraHu3MOB:

Mopdooruueckue, GU3nOIOTHIECKUE,
OMOXHUMHUYECKHUE, TOBEICHUYECKHUE.
JlaGopaTopHnas padora «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00Pa3HOCTHY

Bun, ero kputrepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BHIOB
0 MOP(OTOTUIECKOMY KPUTEPHIO)
CrpykTypa BUaa

Bunoobpas3oBaHue kak pe3ynbrar
MHUKPOIBOTIOIUN

CBsI3b MUKPOSBOIOIMH U STTUIEMHOJIOTHH
Makpossontonus. [Taneontonornyeckue
METO/bI U3YUYEHUS IBOTIOIUN
buoreorpaduueckue MeToabpl U3YUCHUS
3BOJIIOLIUU

9M6pI/IOJ'IOFI/ILIeCKI/IC " CPABHUTCIIBHO-
MOpq)OJ'IOl"I/I‘IeCKI/IC METObI NU3YUYCHUSA
9BOJJIOIINH

MounekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MaTeMaTUYeCKue

0.5

0.5

0.5



23

24

25

26

27

28

29

30

31

32

33

34

35

METO/Ibl U3YUEHHS 3BOTIOLUN

OO6111e 3aKOHOMEPHOCTH IBOJIIOLINH
AnanTtuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIIOLUU

HayuHble runoressl IpOMCX0KIEHUS
KU3HU Ha 3emJie

JloHayuHble PeACTaBIEHUS O 3apOXKICHUU
KU3ZHU

OcCHOBHBIE 3TaIlbl HEOPraHUYECKON
9BOJIIOLIUU

['unoressl 3apoxkaeHUS KUZHU

Hcropus 3emin 1 METOABI €€ N3YUYEHUSI.
Jlaboparopuast pabota «3yuenue u

OIMCaHME UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHUu3MOB»

HauanbpHbie oTans! opraHn4ecKon
HBOJTFOLINHT

OBOIIOIUS 3YKapUOT

OCHOBHBIE TaITbl YBOJFOIIH
pactutensHOro Mupa. [IpakTrueckas
pabota «3yueHune ocoOeHHOCTEH
CTPOEHUS PaCTEHUI Pa3HBIX OTAEIOB»

OCHOBHBIE 3TaIlbl BOIIOLUH JKUBOTHOTO
MHpa
OBounronus )KUBOTHBIX. [IpakTnueckas

pabora «M3yuenue ocobeHHOCTEM
CTPOCHUSA TO3BOHOYHBIX JXUBOTHBIX»

PasButne xn3HM Ha 3emie o 9paM "
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nepuoiam
MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE
KPHU3UCHI MPOILIOTO

CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

CoBpeMeHHas cuctemMa OpraHu4ecKoro
IPOILLIOTrO

OCHOBHBIE CHCTEMaTHYECKHIE I'PYIIIIbI
OpraHu3MoOB

AHTpOII0JIOTHUSI — HAyKa O YEJIOBEKE

PazBuTue npeacrabieHuii o
MIPOUCXOXKACHUH YETTOBEKA

MecTo 4yeoBeKa B CHCTEME
opranudeckoro mupa. JlaboparopHas
pabora «/3yuenne ocoOeHHOCTEH
CTPOEHHUS CKEJIeTa YEJIOBEKa, CBI3aHHBIX C
MPSAMOXOXKICHUEM

JIBHOKyIIIME CHIIBI aHTPOIIOTEHE3a
CooTHoIIeHHEe OMOJIOTMYECKHUX U
COIMATILHBIX (PAKTOPOB B AaHTPOIIOTECHE3E
OCHOBHBIE CTaITUU AaHTPOTIOT€HE3a
IlameoreneTnka u majeoreHOMUKA
DBOJIOIHS COBPEMEHHOTO YeIIOBEKa
Yenoseueckue packl. [IpakTuueckas
pabota «/3yueHune 3KOJIOrHIeCKUX
aJanTalyil 4eJIOBEKa
MexaucuurninHapHble METOIb
AHTPOIIOJIOTHHU

0.5
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3apo>1<neHHe " Ppa3BUTUC 5KOJIOTUHU

Metonsl sxonorun. JlabopatopHast paborta

«3yueHne MeTog0B IKOJIOTHUECKUX
HUCCIIEJOBAHUI

3HadyeHne YKOIOrNYECKUX 3HAHUN IS
yeJoBeKa

Okonorndyeckue paKTopsl

AbuoTtnueckue daxkTopsl. CBET Kak
sKoJsioruueckuit gpakrop. JlaboparopHas
pabota «BplsiBneHHe mpucnocodaeHuit
OpPraHU3MOB K BIUSHUIO CBETa»

AbGuoTtnueckue daxktopsl. Temmneparypa
KaK 3KOJIOTHYECKH pakTop.
Jlaboparopnas pabota «BrisiBieHue

HpHCHOCO6HeHHf/'I OpraHnu3MoOB K BJIMAHUIO

TeMIepaTypb»

Abunotnyeckue pakropsl. BraxHocTh Kak

skosornueckuit pakrop. JlaboparopHas
paboTta « AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUSDY

Cpensr 06uTaHUsI OpraHU3MOB
buonornueckue puTMbl
Xuznenusle HopMbl OpraHU3MOB
buotnyeckue hakTopsl

3HaueHre OMOTHUECKUX B3aUMOIEHCTBUMN
IUTsl CYIIIECTBOBAHHUSI OPTaHU3MOB B CpeJie
oOUTaHusA

DKOJIOTHYECKHE XapaKTePUCTUKU

— e
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nomnyJsinun

OCHOBHBIE TIOKA3aTENIN HOIMYJIALUU:
YHUCIEHHOCTb, INIOTHOCTh, BO3pAcTHAs U
MI0JIOBasl CTPYKTYpa

OcHOBHBIE TTOKA3aTEU TOMYJISAIINN:
POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

DKoJjoruueckasi CTpyKTypa MonyJisiuu
JluHaMuKa MOMYJIALUN U €€ PeryIIsIIus

KpI/IBBIe pocTa YNUCJICHHOCTHU IOITYJIAIHH.
KpI/IBLIC BBIDKUBAHU S

DKoslornyeckas HUIlA BU/A.
JlaGopatopHnas pabora «IIpucnocobnenus
CEMSIH pacTeHUH K PacCEICHUIO»

Bun xak cucrema nomysisiiui

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALIHIA
SKIBOTHEIX

Coo0111ecTBO OPraHu3MOB — OHOIIEHO3
DKocHucTeMa KaK OTKpBITask CUCTEMA

KpyroBopoT BewEeCTB 1 MOTOK SHEPTUHU B
IKOCUCTEME

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI
DKOJIOTHUECKUE TUPAMHUIBI
V3MeHeHus cOOOIIECTB — CYKIIECCHH

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOPEN U OKEAHOB

IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI

0.5



79

80

81

82

83

84

85

86

87

88
89
90

91

92
93

TYHJp, JIECOB, CTEIIEH, IIyCThIHb
AHTPONIOT€HHBIE YKOCUCTEMBI

Ypboakocucremsl. [IpakTudeckas padora

«M3ydenue u onrcanue ypooIKOCUCTEMBD)

3aKOHOMEPHOCTH (HOPMUPOBAHUS

OCHOBHBIX B3aMMOICHCTBUI OpTraHu3MOB B

OKOCHUCTEMAX

MexaHu3Mbl BO3JICHCTBUS 3arpsI3HECHUI
Pa3HBIX THIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIALIMIOHHOM U
SKOCHUCTEMHOM YPOBHSIX

buocdepa — obuierianerapHast 0601049Ka

3emun

Yuenne B. . Bepraackoro o 6unochepe
3aKOHOMEPHOCTHU CYIIECTBOBAHUS
o6uocdepsl

KpyroBopoTs! BemecTs u
OMOreOXMMHYECKHUE [TUKIIBI

3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocts 6uoCheps
DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI
BosneiicTBue yenoBeka Ha 6uochepy

AHTpONOreHHOE BO3JEHCTBHE HA
PaCTUTENBHBIN U KUBOTHBIA MU

Oxpana npupozs

OCHOBHBIE TIPUHIUIIBI YCTONYUBOTO

0.5
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Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

ParronanbHOE TPUPOIOTIOIH30BAHKE U
COXpaHeHHEe OUOJIOTHYECKOTO
paszHooOpaszus 3eMiaun

O60061eHne o TeMe «MUKpPO3BOIIOLUS U
€€ pe3ynpTaThD)

O6o006mienne o Teme «MaKpOIBOIIOLUS U
€€ pe3yJabTaThb»

0O6006mmenue o reme «IIpoucxoxnaeHue u
pa3BUTHE KU3HU Ha 3emiie»

O6061enue o Teme «IIpoucxoxneHue
YeJI0BeKa — aHTPOTIOTCHE3)»

Oo6o00meHne no TeMe «IKOJIOTHsI — HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O06o6mmenue o Teme «OpraHu3Mbl U cpeaa
OoOUTaHUS

O60061eHne 10 TeMe «IKOJIOTHS BUJIOB U
MTOMYJIALIMI

O6o06menue no Teme «buocdepa —
rio0anbHast 3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHNE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






