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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o yuebHomy npeamety «buonorus» (mnanee - OMOIOTHs) HA YPOBHE CPEIHETO
obmero obpazoBanusi pazpaborana Ha ocHOBe DenepanbHOro 3aKoHa OT 29.12.2012 No 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepauun», ®I'OC COO, Konnenuuu npenogaBaHus
yuebHoro npeamera «brnosorus» m OCHOBHBIX MOJIOKEHUN (henepaapbHO padbodeil nmporpamMmmbl
BOCTIUTAHUS.

Cormacao nonoxenusm ®I'OC COO npodunbHbIe ydeOHbIE TPEIMETHI, U3ydacMble Ha
yIrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanuu o0y4eHusl Ha YPOBHE CPEIHEro
obmiero o0pa3oBaHus W MPU3BAaHBI 00ECIICUUTHh MPEEMCTBEHHOCTh MEXIAY OCHOBHBIM OOIIWM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPECCHOHAIBHBIM U BBICHIMM OOpa3oBaHHEeM. B To ke Bpems
KXKIBIA U3 3TUX Y4EOHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHHE
00pa3oBaTeNbHbBIX, BOCIUTATEIBHBIX M PA3BHBAIOIIMX 3a7a4, CBS3aHHBIX C MpodopueHTanuen
o0OydJaromuxcsi U CTUMYJUPOBAHHWEM HHTEpeca K KOHKPETHOW O0JIaCTH HAy4yHOTO 3HaHUf,
CBSI3aHHOTO ¢ OMOJIOTHEN, METUIIMHOM, YKOJIOTHEH, IICUXOJIOTUEH, CTIOPTOM MJIH BOCHHBIM JICTIOM.

[Iporpamma no yuebHOMy npeamery «buosorusp» 1aét npeacTaBieHUe O LEIH U 3aJadax
u3ydeHus yaeOHoro npeamera «bromorusy Ha yriyOiIEHHOM ypOBHE, ONIpeeNsieT 00s3aTeNIbHOe
(MHBapHaHTHOE) MpPEIMETHOE COJCpXKAaHUE, €ro CTPYKTYpUpOBaHME IO pas3feiaM U TeMmam,
pacrpenenenue 1o KiaccaM, peKOMEHIYeT IOCIIe0BaTeIbHOCTh U3yUeHHs YIeOHOTO MaTepHasa
C Y4Y€TOM MEXIpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOJIOTHM pea30BaH TPUHIIMIL
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMH Ha YpOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHMs,
Omarosapst 4emy MpOCMaTPUBAETCS HAIPABICHHOCTH HA IOCIIEAYIONIEe Pa3BUTHE OMOIOTHYECKIX
3HAaHUI, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMUS,
9KOJIOTUYECKOTO MBIIIJICHNS, TPEACTABICHUH O 3J0pOBOM o0Opa3e >KM3HU, Ha BOCIIHTaHHE
OepeKHOro OTHOILIEHUS K OKpY’Karolleld NpupoaHoil cpene. B mporpamMmMe no 6uonoruu Taxxke
NOKa3aHbl BO3MOXHOCTH yueOHoro npeamera «buonorus» B peanuzauun tpeboanuit ®I'OC
COO K m1aHupyeMbIM JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3ysibTaTaM 00y4eHus
U B (DOPMUPOBAHUH OCHOBHBIX BHJIOB yUEOHO-ITO3HABATEIHHOMN JEATEIEHOCTH 00yUYaIOIIMXCS TI0
OCBOCHMIO COJIEpXKaHMA OMOJIOTHYECKOr0 00pa3oBaHMsS Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus.

VYueOnblii peamer «buonorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUSI 3aBepIIAcT
Ouosiornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YIiIyOJeHHe 3HaHUN
00yYaromuxcs 0 )KUBOK MPUPOE, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH, SMOPHOIOTUN
U OMOJIOTUM DPA3BUTUS, T'CHETHKH, CEJCKIUH, OUOTEXHOJOTHH, SBOJIIOLMOHHOIO YYEHUS U
JKOJIOTHH.

Nzydenune yuebHOTO mpeamera «bruomorus» Ha yriyOieHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOy4YaloIIUXCsl K IMOCJIEAYIOIIEMY MOMyYeHHUI0 OHOIOTHUYECKOro OOpa3oBaHHs B
By3aX W OpPraHU3aLUSAX CPEeIHET0 MpodecCHOoHATBHOTO 00pazoBaHus. OCHOBY €ro CoJepKaHus
COCTaBIISIET CHUCTEMa OMOJNOTMYECKUX 3HAHUM, MONYYEHHBIX MPU HU3YYECHHH OOYYaroIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3ZesioB OHMOJOTHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kinaccax 3Tu 3HaHHS MOTY4aloT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
OuoJIOTHYEeCKHe 3HAHWS O PACTEHUSX, KUBOTHBIX, TprOax, OakTepusx, OpraHM3Me 4YeJOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKHU3HH, [OMOJHHUTEIHHO BKJIIOYEHBI OHOJOTHMYECKHE CBEJICHUS
IPUKIAJHOTO U TOMCKOBOIO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPHI AJIs
nocleayroero Beibopa npodeccun. BosmoxkHa Takke MHTErpanus OMOJIOTHYECKHX 3HAHHUM C



COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOJTYYCHHBIMU 00yYaIOIIUMUCS TIPH U3yUYeHUU (DU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa mnporpammbl no ydeOHoMy mpenmery "buonorus" oTpaxkaeT CHUCTEMHO-
YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJBl K H3ydeHUIo Ouosoruu. COrjgacHO MM, M3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpPraHU3allNU,
9BOJIIOLMM OPraHMYECKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOro pa3HOOOpa3us
wianetsl. Tak, B 10 Kkiacce M3ydaloTcs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOM Ounosioruu,
SMOPHOJIOrUY ¥ OMOJIOTMU Pa3BUTHUS, TCHETUKU U CEIEKIMH, OMOTEXHOJIIOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTyalU3UPYIOTCS 3HAHUS OOydYalommxcsi 1mo OOTaHWUKE, 300JI0THH, AaHATOMHH,
¢uznonorun yenoseka. B 11 kiacce u3ydaroTcs 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebubiii npeamer «buonorus» mnpuszBaH 00ECIEYUTh OCBOCHHE OOYYAIOIIUMHCS
OMOJIOTHMYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W IPaBUJ, JIEXKALIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOr00OpasuH U
OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMyJSLNH, OUOLIEH03a, SKOCHCTEMBI, O BBLAAIOIIUXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCIIEJOBAHUSAX B OHMOJIOTMH, MPUKIATHBIX aCHEKTax
OuosIorn4eckux 3HaHWM. [ pa3BUTHS M MoanepKaHus MHTepeca oOydaromuxcs K OMOoIorun
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUU MPOTPaMMBI 110
OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHMS MU PA3BUTHUA TOW WIM HMHOU
o0acTi OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B PEIICHHE BaXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX ITPOOIIEM.

[lenb u3yuenus yueOHoro npeamera «buonorus» Ha yrirybaéHHOM ypOBHE — OBIIaJIEeHUE
00yYarolUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CHUCTEM
Pa3HOTO paHra u NpUoOpEeTeHne YMEHUHN HUCIIONIb30BaTh ATH 3HaHUSA B (POPMUPOBAHUU MHTEpECa
K onpeaenéHHoN o0nacTu mpoQecCHOHANBHON NEATEIbHOCTH, CBA3aHHON ¢ OMONOTHEH, WU K
BbIOOPY YUEOHOr0 3aBe/IeHUS ISl IPOAOJIKEHUST OMOJI0rH4ecKoro o0pa3oBaHusl.

JlocTikeHne e u3ydeHus ydeOHoro npenmera «buomorus» Ha yriayOn€HHOM ypoBHE
o0ecreunBaeTcsl pelIeHneM CIeIyoInX 3a/1a4:

OCBOCHHE 00YJaIONTUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUHN: 00 OCHOBHBIX OMOJIOTHUECKHUX
TEOPHSAX, KOHIICTIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBUIAX, COCTABISIONINX
COBPEMCHHYIO C€CTCCTBCHHO-HAYYHYIO KapTHHY MHUpPA;, O CTPOSHHH, MHOrooOpasuu u
OCOOCHHOCTSIX OHMOJIOTHYECKHX CHCTeM (KJI€TKAa, OpPraHu3M, MOIMYJISIHs, BUJI, OHOTEOILCHO3,
o6uocdepa); 0 BIIAIOIINXCS OTKPHITHUSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH,

O3HaKOMJICHWE  OOydalommxcsi C  METOJAaMH  [O3HAHWUS  JKUBOW  TPHPOJIBL:
MCCIIEIOBATEILCKUMHU METOIaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOW U KJIETOYHOM Onosoruy,
3M6pI/IOJ'IOFI/II/I 1 OMOJIOTHH pa3BUTHA, TCHETHUKU U CCICKIHHU, OMOTEXHOJIOTUH M CUHTETHYECKOM
OWONOTHH,  TAJCOHTOJOTUH, OKOJOTWH); METOJAaMH  CaMOCTOSTENFHOTO  IPOBEACHHS
OMOJIOTMYECKUX HCCIEeOBaHUM B JsabopaTopud U B Ipupone (HaOmoJeHHE, H3MEpPEHUE,
9KCTIEPUMEHT, MOJICIINPOBAHUE);

OBJaJIcHHE OOYYaIOUIMMHUCS YMEHUSMH: CaMOCTOSATENIBHO HAaXOJWTh, AHAIM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CHMBOJIMKOH; yCTaHABIMBATH CBSA3b MEX/Y Pa3BUTHEM OMOJIOTHUH U COLUATIBHO-9KOHOMUYECKUMHU
¥ DKOJIOTHYECKUMH MpoOIeMaMH 4eJI0BEYECTBA; OIICHWBATh MOCIEACTBHS CBOCH AEATEIbHOCTU
10 OTHOMICHHIO K OKpY’)KaloIled NPHPOJHON cpene, COOCTBEHHOMY 3I0POBBIO U 37I0POBBIO
OKpY’KaIOIIMX JIIOJeH; OOOCHOBBIBaTH W COOJIIOJATh MEpbl MPOPHUIAKTHKH HH()EKIMOHHBIX



3a0oJeBaHM, MpaBUja TOBEJACHUS B NpUpOAE M obecredeHus: Oe30MacHOCTH COOCTBEHHOM
KHU3HENEATSIFHOCTH B YPE3BBIUAMHBIX CHUTYAIMsIX MPUPOIHOTO M TEXHOTCHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 0071acTH OMOJIOTHH;

Pa3BUTHC Y 06yqa}0mnxc;l HHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B mponecce
3HAKOMCTBa C BBIJAIOHIUMHUCA OTKPBITUAMHU W COBPCMCHHBIMH HCCICAOBAHHUAMHU B 6I/IOJ'IOFI/II/I,
peuacMbIMU  CHO HpO6J'IeMaMI/I, MeTOHOHOFHeﬁ OHOJIOTUYECKOI0 HCCIICOOBAHUSA, IIPOBCIACHHA
OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ, peicHuA OMOJIOTMYECKUX 3a1a4, MOACIHMPOBAHUSA
OMOJIOrHMYECKUX 00HEKTOB U MpoucCCOB;

BOCIIUTaHHUE Y OOy4YarOLIMXCSl LIEHHOCTHOI'O OTHOILEHHs K >KUBOM IpUpPOAE B LEJIOM U K
OTHCNbHBIM €€ OO0bEeKTaM M SBJICHUAM; (POPMHUPOBAHUE HKOJOTHYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEAEHUS B MPUPOJE; MHTETPAlUM €CTECTBEHHO-HAYUYHBIX
3HAHUI;

npuoOpereHre 00ydyaroMMUCT KOMIIETEHTHOCTH B PALlMOHAIBHOM MPHPOJIONIOIb30BAHIH
(cobmoneHne mpaBWJI MOBEACHUS B TMPUPOJE, OXpaHbl BHUAOB, AKOCHCTEM, OHocdepsl),
COXPAaHEHMH COOCTBEHHOI'O 3/I0POBbSI M 3JI0POBbsSI OKPYKAIOMIMX JroAed (COONIOeHUs Mep
npodrtakTuKH 3a00JIeBaHUH, 0OeCTICUeHIE O€30MaCHOCTH KU3HEICITSIILHOCTH B UPE3BBIYATHBIX
CUTYyaIMAX MPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHUs OMOJIOIMYECKUX
3HAHUM U YMEHUH B MOBCEIHEBHOM )KU3HH;

CO3/laHME YCIOBHUH JUISI OCO3HAHHOTO BBIOOpa OOYYAOIIMMHCS WHAWBUIYAIbHOU
00pa3oBaTeNFHON  TPAaeKTOPHUH, CIIOCOOCTBYIOUIEH —MOCIeayomeMy NpodecCHOHATbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUMU C HWHIAWBHUAYAJIbHBIMHU HWHTCpPCCAaMU U HOTpe6HOCT$IMI/I
peruoHa.

OO0mmee 4yuciIO 4YacoB, OTBEACHHBIX HAa H3yYEHHE OWOJOTUM Ha YIUIyOJICHHOM YpPOBHE
cpenHero oomero oopasobanusi, coctaBusieT 204 yaca: B 10 xmacce — 102 gaca (3 gaca B HeJIeln0),
B 11 kimacce — 102 gaca (3 gaca B Henemio).

OT60p opraHn3alMOHHBIX (HOPM, METOJIOB U CPEICTB 00yUEHUST OMOIOTUH OCYIIECTBIISCTCS
¢ yuéToM crienu(UKU ero CoAep KaHus M HAIMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHYECKOTO
0o0pa3oBaHHsl B OpraHU3alMIX CPEAHETO NPO(ECCHOHATBFHOTO U BBICIIETO OOpa30BaHUA.

OO0s3aTeNbHBIM YCIIOBHEM NpU O0yYEeHHUH OHOJIOTMM Ha YriyOJE€HHOM ypOBHE SIBISICTCS
IpoBe/ieHUe JIabOpaTOpPHBIX M MpakTHYecKux pabor. Taxke ydacTHe oOydaroumMxcsi B
BBIMIOJTHEHUH MPOEKTHBIX U y4eOHO-HCCIIeI0BATENIbCKUX paboT, TeMaThKa KOTOPBIX ONpeesieTcs
yUuTeNIeM Ha OCHOBE MMEIOLIUXCS MaTepHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCJIOBUU.

COJAEPKAHUE OBYYEHUA

10 KITIACC



CopepxaHve  IpOrpaMMbl,  BBIIEJIEHHOE KYPCUBOM, HE  BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buojsiorus Kak HayKa

CoBpemeHHas OMOJOTHS — KOMILIEKCHAs Hayka. KpaTkas uctopust pa3BUTHS OMOJIOTHH.
buonornyeckue Hayku M H3ydaeMble UMM poOiembl. DyHIaMeHTalbHbIE, NPUKIATHBIE U
MIOMCKOBBIC HAYYHBIEC UCCIICOBAHMS B OMOJIOTHH.

3HayeHue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3aHHbIe ¢ OMoOIOTHEN. 3HaUEHNE OMOJIOTUN B IPAKTUYECKOMN eI TEIIBHOCTH
YCJIOBCKA: MCIUITMHE, CCIIbCKOM X03$II>’ICTB€, MPOMBIINIJICHHOCTH, OXpAaHC MPHUPOABI.

JdemoHcTpauuu

Hoptpeter: Apuctorens, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. Jlapsun, V. I'apseid,
I'. Mengens, B. W. Bepnanckuii, WM. II. IlaBnos, M. W. MeunuxoB, H. W.Basunos, H.
B. Tumodeer-Pecorckuii, /[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTHUN C IPYTUMH HaykamMu», «CuctemMa OHOJI0rHYeCcKUX
HAYK».

Tema 2. ’KuBble cucTeMbl U UX U3YUYEeHHUE

’KuBbIe CHCTEMBI KaK NpeaAMCT U3YUCHUA ouonorun. CBOMCTBA KUBBIX CHCTEM: CINHCTBO
XUMHYECKOI0 CoCTaBa, AUCKPCTHOCTL MW HEJIOCTHOCTb, CJIOXHOCTL W YIOPAJOYCHHOCTDH
CTPYKTYPBHI, OTKPBITOCTb, caMOOpranu3anus, CaMOBOCITPOU3BCACHUC, pa3apaxKuMocCTh,
HN3MCHUYNBOCTDL, POCT U Pa3BUTHUC.

YpOBHHM OpraHu3alydyd JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBI,
OpTraHU3MEHHBIH, MOMYJISIUOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ),
ounocdepnsiid. [Iporeccsl, Tpoucxoasmye B KUBbIX cUcTeMax. OCHOBHBIC MPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHusl Matepuu. Hayku, n3ydaromiye )KMBbIe CHCTEMBI Ha Pa3HbIX
YPOBHSX OpPraHU3ALUU.

N3yyenne xuBBIX cucTeM. MeToabl Ouonornueckoil Hayku. HaOmronenue, u3aMepeHue,
SKCIIEPUMEHT, CUCTeMaTu3anusi, MeraaHanu3. [loHsATHE O 3aBUCHUMOM M HE3aBUCHUMOM
nepeMeHHo. [lnanupoBanue skcnepuMmeHnrta. lloctaHoBka u mposepka rumnore3. Hynesas
runote3a. [lonarue BEIOOPKH U €€ J0CcTOBEpHOCTh. Pa3zdopoc B Ononornveckux gaHHbiX. OreHka
JIOCTOBEPHOCTHU ITOJYUYEHHBIX PE3yibTaToOB. [IpUUMHBI UCKaXKEHUS PE3YJIbTATOB JKCIIEPUMEHTA.
IloHsITHE CTATHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TIPHU3HAKU IKU3HW», «BHOJIOTHYECKHEe CHCTEMBI,
«CBoiiCTBa KUBOU MaTepum», « YpOBHU OpraHU3alMU KUBOU TPUPOIbD», «CTpOCHHUE KUBOTHOM



KJIETKN», « TKaHU )KMBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHu3may, «buoreoneHos»,
«buocdepay, «Metoabl U3yueHUs KUBOU TPUPOJIBI».

O6opynoBanue: 1abOpaTopHOe  O0OpYIOBaHWE Uil  MPOBEICHUS  HAOIIOICHHIA,
U3MEPEHUH, SKCIICPUMECHTOB.

IIpakTuyeckas padora «lcronb30BaHue Pa3IMYHBIX METOJIOB IMPU HU3YUYCHHH >KHUBBIX
CHUCTEM.

Tema 3. BuoJiorusi KieTku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €AMHULA )KUBOTO. MICTOPHUS OTKPBITHS KIETKH.
Paboter P.I'yka, A.JleBenryka. Knerounas teopus (T.llBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KIIETOYHOU TEOPUHU.

MeToabl MOJICKYJSIPHOM ¥ KJICTOYHOW OWOJIOTUH: MUKPOCKOIHUsS, Xpomarorpadus,
anekTpodope3, METOJ  MEYCHBIX aTOMOB, auddepeHmanTpHoe  HeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIICTOK. M3yuenue @urcuposanmvix KAEmOoK. DJIeKTpOHHAsS
MUKpockonusi. Kougokanvras mukpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemox.

JdemMoHcTpanuu

HoptpeTtst: P. I'yk, A. Jleenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuibl 1 cxembl: «CBETOBOM MHKPOCKOI, «IJIEKTPOHHBIH MHKPOCKOM», «HcTopus
Pa3BUTHUSI METOJ0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENApaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHATIbHBIX KIIETOK.

IIpakTuyeckas padora «/3yuyeHne MeTof0B KJIETOYHOM Ouojoruu (xpomartorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyruponanue, [TL[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUH COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTpaMUKpOaJieMeHThl. Boja u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHNH.
MunepanbHbIe BELIECTBA KIETKH, UX OHMoJIorhyecKkast posib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Oprannueckue BemecTBa KIeTKU. bruomornueckue nomuMepsl. beinkn. AMHUHOKUCITIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mosekynbl. IlepBuunas crpykrypa Oenka, MenTuaHas
CBsI3b. BTopwuHasi, TpeTW4Has, 4eTBEPTUYHAS CTPYKTyphl. JleHarypamusi. CBoiicTBa OEJIKOB.
Knaccudukanus 6enxos. buonornueckue GyHkuuu 0enkos. [lpuonul.



VYrneBoasl. MoHOcaxapupbl, JUCAaXapuabl, OJUrocaxapuabl W monucaxapuisl. OOmmid
IJIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOMCTBa YyIuieBoAoB. buonoruueckue ¢yHkunn
YIJIEBOJIOB.

Jlumunel.  T'mapodunbsHO-THApOdOoOHBIE  cBolcTBa.  Knaccubukanus — numumaos.
Tpurmunepuabl, Gochoaumuabl, BOCKH, CTepouIbl. buomornyeckue GpyHkmun umuaos. O0mume
CBOWCTBA OHMOJOTMYECKMX MEMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOy TIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Crpoenne HykiienHOBBIX KHciI0T. HykieoTusl.
[Tpuniun komrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — aBoitHas criupaiib.
Mecronaxoxaenue u ononorndeckue ¢pynkmmu JHK. Buast PHK. ®@ynkuun PHK B kinetke.

Crpoenne Mmoinekynsl AT®. Makpospruueckue cBsizu B moiekysne AT®. buonornueckne
¢byakmun  AT®. BoccTaHOBICHHBIE TMEPEHOCUYHKH, WX (GYHKIMH B  KIETKe. /pyeue
HYKIeo3uompugocghamuol (HT®). CekBeHUpOBaHHE JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKIU.

CrpykrypHast Ouosiorus: OMOXUMUYECKUE U OMO(DU3MUYECKUE WCCIICIOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYphl —Ouomonekyn. Mooderuposanue cmpykmypvl U @DyHKYui
OUOMONEKY U UX KOMRIIeKco8. Komnbromephviti Ou3aiin U OpeaHuyeckuti Cunmes OUOMONEKYT U
UX HenpupOOHbLIX AHALO208.

JdemoHcTpauuu

Hoptpertst: JI. [Tonunar, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ©. Crnrep,
C. Ilpy3unep.

[lnarpammel: «Pacnpenenenne XMMHYECKHMX DJIEMEHTOB B HEXHUBOM  IPHUPOAEH,
«PacnpeneieHre XUMUYECKUX 3JIEMEHTOB B )KUBOM ITPUPOJIEY.

Tabmuuer u cxemsl: «Ileproanyeckas Tabiua XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOAbI», «BemecrBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTYypbl 0O€enKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJ yriaeBofoB», «CTpOoeHHE MOJIEKYIl
aunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MoJeKyJIbl ATD.

O060opyI0oBaHKE: XUMUYECKasl TOCY1a M 000pYyI0BaHHE.

JlabopaTopHnasi pa6oTa «O0HapyXKeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITUIN.

JlabopaTopHas pabora «/ccneqoBanue HyKI€MHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KJIETOK
PAa3IMYHBIX OPTAaHU3MOBY.

Tema S. CTpoeHue 1 pyHKIIUM KJIETKHU

Tumbel KIETOK: dyKapHOTUYeCKas W Mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATHHBIC
00pa3oBaHMsl KIETKH.



CrtpoeHue mpokKapuOTHYECKOW KiIeTku. KieroyHas cTeHka OakTepuil U apXeid.
OcoOeHHOCTH CTpOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHUOT B OMOIIEHO3aX.

Crpoenue U pyHKIMOHUPOBaAHHUE dyKapuOTHUYECKOM KieTkH. [Inazmaruyeckass memOpaHa
(mna3manemma). CrTpykTypa mazMaTH4ecKod MemOpaHbl. TpaHCHOPT BELIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIM (muddys3us, obneruéHHas auddysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabota
HATPUI-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, parouuTo3. Dk3ouuto3. Kinetoynas cTeHka.
CrpykTypa v QyHKUMHU KJIETOYHON CTEHKU pacTeHUi, rpu0oB.

Hurornnaszma. Ilutozonb. llutockener. JlBuxenue uuroriazMmbl. OpraHOMIbI KIIETKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKHU: 3HAoIIazMarnueckas cetb (DIIC), ammapar ['onbmku,
JU30COMBI, UX CTpOCHHE W (YHKIUU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TpaHyJISIPHOTO peTuKyiyma. Mexanuszm Hanpasienus oOenkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KJIEeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssIpHBIN)
SHJOIUIa3MaTHYeCKud peTukyiayM. CekperopHas ¢yHkuus anmapara [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB
B KJleTke. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWIBI KIIETKH: MHUTOXOHJAPHH, IUIACTUABL. [Ipoucxoscoenue
mumoxonopuii u naacmud. Cumobuocenes (K.C. Mepeowckoeckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MUTOXOHAPHA W TulacTHI. llepBUYHBIC, BTOPHYHBIE U CIOXHBIE TUIACTHIIBI
(DOTOCHHTE3UPYIOMIUX HYKAPHOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIUX
pacTeHui.

HememOpanHubie opranousl kieTku CTpoeHre U PYHKIIMH HEMEMOPAHHBIX OPTaHOUIOB
KIeTku.  Pubocomel. Ilpomesxcymounvie  hunamenmol.  MukpodunaMeHThl. AKmMuHOBble
Mukpogunamenmol.  MBpIIIEUHBIE  KICTKH. AKMUHOBblE ~ KOMHOHEHMbl — HEMblULeUHbIX
kaemok. Mukpotpyoouku. Kierounsni neHtp. CTpoeHHE W JBMKEHUE KTYTUKOB M PECHUYCK.
MuxkpoTpy0Oouku nutoriasmel. LieaTpuons. berku, accoyuuposantuvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIiazMa, SAPBIIIKH, UX CTPOEHUE U (DYHKIHH.
Snepublii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. dyxpomamun u 2emepoxpomamun. belkn XpoMaTUHa — TMCTOHBL. Junamuxa s0epHol
obonouku 6 Mmumose. HA0epubviti mpancnopm.

Knerounele  BriroueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKAapHOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[optpetsl: K.C. MepexkoBckuit, JI. Mapryuc.

Tabauibl u cxeMbl: «CTpoeHHE SYKapUOTHUECKON KiIeTkn», «CTpoeHue >KUBOTHOU
KIeTKN», «CTpOCHHE PaCTUTEIBHON KIETKN», «CTpOEHUE MUTOXOHIAPUI», «Sapoy», «CTtpoeHue

HpOKapHOTquCKOﬁ KIICTKI).

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenapaTbl pPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepuaIbHbIX KIETOK.



JlabopaTopHasi padora «/3ydeHue cTpoeHUs KJIETOK Pa3IuyHbIX OPraHU3MOB.
IpakTuyeckasi padora «3yueHne cBONCTB KIIETOYHOM MEMOpaHBI».

JIaﬁopaTopHaﬂ paﬁoTa «HCCJ’ICI{OB&HI/IC ImjaasmMoJin3a 1M ACIIasMoJIin3a B PaCTUTCIIBHBIX
KJICTKax>».

HpaKanecxaﬂ paﬁoTa ((I/I3y‘-ICHI/IC JABHIKCHUA MUTOILIA3MbBI B PACTUTCIIbHBIX KJICTKAX).

Tema 6. O0MeH BelecTB U MPeBpPallleHHe YJHEPTUHU B KJIETKe

AccuMMIIAIMS U AUCCUMMWIISALMS — JIB€ CTOPOHBI MeTabonau3Ma. Tumnsl oOMeHa BEIleCTB:
aBTOTPOGHBIN U TeTepOoTPOHBINA. YUyacTre KHCI0poaa B OOMEHHBIX MPOLEccax. DHEPreTHYECKOe
obecnieuenue kietku: npespamieHue AT® B oOMeHHbIX mporieccax. PepMeHTaTUBHBINA XapakTep
peakiuii KiIeTo4yHoro Merabonuzma. GepMEeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMUYECKUX KaTalnu3aTopoB. benku-akTuBaToOphl U
OeNKU-UHIMOUTOPBl. 3aBUCUMOCTb CKOPOCTH (PEPMEHTAaTUBHBIX pEaKUUi OT pa3iIMyYHBIX
(hakTOpOB.

[lepBuyHBII CMHTE3 OpPraHUYECKUX BEHIECTB B KieTkKe. DOTOCUHTE3. AHOKCUSeHHbIU U
oKcucennvlll  pomocunmes y  6axkmepuil. Ceéemocobupaiowue nueMeHmsvl U  NUSMEeHmbl
peaxkyuonHoz2o yenmpa. Ponb xjmopormnactoB B mponecce (potocunTeza. CBeToBas U TEMHOBAs
¢bazpl. @omoovixanue, C;, C, u CAM-munvt ¢pomocunmesa. IIpomyKTUBHOCTH (HOTOCHHTE3A.
Brnustaue pa3nuunbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIIUPYIOIINE
OakTepuu, Kene300akTepuu, cepoOaKTepru, BOAOPOIHbIC OaKTepun. 3HaYCHIE XEMOCHHTE3A.

AHasrpobHbIe opranu3Mbl. Buabl 6poskenus. [IpoaykTbl OpoXKeHHUS U UX HCIOJNb30BAHHE
YeJIOBEKOM. AHa3pOOHBIE MHKPOOPTaHM3MBI KAaK OOBEKThI OMOTEXHOJOTHH W BO30YIUTEIN
0ose3Hei.

AdpoOHBIE OpPraHW3MBbl. JTambl dHEpPreTudeckoro oobmena. [loArOTOBUTENBHBIN ATall.
I'mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TTIOKO3HI.

buonoruueckoe okucineHue, Wik KIETOUHOE JbIxaHue. Poib MUTOXOHIIPHI B Mpolieccax
OHMOJIOTUIECKOTO OKHCIICHHSI. [Muknnueckue peaKIuy. OxucnurensHoe
¢bochopunuposanue. duepeus memobpannoeo epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumyiecTBa a’poOHOTO IMyTH OOMEHa BEMIECTB TMEpen
aHa’pOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO 0OMEHA.

JdemoHcTpauuu

Hoptpetst: JIx. [Tpuctimn, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiubl u_cxembl: «POTOCHHTE3», «IDHEpreTudeckuii oOMen», «bwocuHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTES).



O6opyioBaHKe: CBETOBOM MUKPOCKOI, 000py/I0OBaHKE JJIsi IPUTOTOBJICHUSI TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIPENAPATOB.

JlaGopaTtopnass padorta «/3y4eHne KaTaIUTUYECKOW AaKTHBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WM KaTajasbl)».

JlabopaTopHasi padora «/3ydyeHne QGEpMEHTATUBHOTO pACHICIUICHUS TEPOKCH]IA
BOAOpPO/Ja B paCTUTCIIbHBIX U )KUBOTHBIX KJICTKAX».

JlabopaTopnasi pabota «CpaBHeHHE TPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHHE POIECCOB OPOKEHUSI U JBIXAHHS.

Tema 7. HaciencTtBenHasi nH(popMaIusl U peaaiu3anus eé B KJieTKe

Peaknun matpuuHoro cuntesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanusi HacneacTBeHHONM uWHpopMmauuu. ['eHeTHYecKwil KoJi, €ero CBOMCTBA.
Tpanckpunuus — matpuusblii cuaTe3 PHK. [IpuHIMOB TpaHCKPUNIIMU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJLIEIBHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue tpancnopTHeix PHK B OnocunTese Oenka. YcinoBus
ounocunTe3a 6enka. Kogupoanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasierus 0 cmpoenuu eeHos. OpraHu3ainus reHoMa y IpOKapuoT U
9YKapuoT. Perynsanusi akTHBHOCTM TE€HOB Yy mpokapuoT. [wumotesa omepona (P.Kakoo,
K. Mano). Monexynspuvle mexanuszmvl dKcnpeccuu 2enos y aykapuom. Ponv xpomamuna 6
pezynayuu pabomei 2enog. Perynsanus 0OMEHHBIX MpoIieccoB B kieTke. Kierounslii romeocras.

Bupycsl — HeksieTouHbIe (hOPMBI )KU3HU U OOJIMTraTHbIe mapa3uTbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yukn JIHK-cooepocawjux
supycos, PHK-cooeparcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,

unmeepasda.

Bupycneie 3a0oneBanusi uenoBeka, JKUBOTHbBIX, pactenuit. CIIUJ], COVID-19,
COIMAIbHBIC U METUITMHCKHUE TIPOOJICMBI.

buoungopmamuka: unmeepayus u ananiuz donrvuux maccusos («bigdata») cmpykmypHuvix
buonocuneckux oannvix. Hanomexnonoeuu ¢ buonocuu u meouyune. Ilpoepammupyemole pynxyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JdeMoHcTpanun

Ioptpetsl: H. K. Konbuos, /1. 1. UBaHOBCKUI.

Tabouiel ~ w  cxeMmbl: «buocunTe3  Oenka», «l'eHetmueckuit  kom», «Bupyce,
«baktepuodarmy.

IIpakTnyeckas padora «Co3ianue MOJEIH BUPYCa.



Tema 8. JKuU3HeHHBIA MUK KJIETKH

Krnerounsnii mukin, ero mepuonbl u perymnsiius. MHTepdasza um Muto3. OcoOEHHOCTH
MpoI1ieccoB, mpoTekaronmx B uHTepdasze. [loaroroBka kietku k Aenenuro. [IpecuHTeTnUYeCKUin
(MOCTMUTOTUYECKUH), CHUHTETUYECKHI M TOCTCUHTETHUYECKUN (NMPEMUTOTHUECKU) TMEPHOIbI
uHTEpPasbl.

Marpuunsii  cunte3  JIHK —  permmmkanms.  I[lpunHnuner  permmmkanuu  JIHK:
KOMIUIEMEHTApHOCTb,  ITOJIyKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAUIEIbHOCTb. MexaHu3M
permukanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Teromepsl u TeoMepasa. XpOMOCOMHBII
Ha0Op KJIETKU — KapuoTul. JIMIIOMAHBIM U ramaoufHblii Habopbl XpoMocoM. ['omooruyHbIe
XpOMOCOMBI. [10110BBIE XPOMOCOMBI.

I[GJIGHI/IG KJICTKU — MUTO3. CTaIII/II/I MHUTO3a U MPOUCXOIAAIINNEC B HUX IPOLCCCHI. Turnel
MUTO3a. KapI/IOKI/IHCS U IUTOKHUHES. buonorndyeckoe 3HaUueHNE MUTO3A.

Perynsuus muroTHueckoro mukia kietku. [Iporpammupyemasi kieTtoyHass rudenb —
aromTo3.

Knerounoe spo, XpoMOCOMBI, ()yHKIIMOHAIIbHASI TEHOMUKA. Mexanuzmbvl npoaughepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugpposasn knemrka» — buoungopmamuyeckue
MoOenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabmuubl u cxembl: « KU3HEHHBIM UK KICTKW», «Mutos», «CTpoeHHEe XPOMOCOMY,
«Penmmukanms JJHK».

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKponpenapaTsl: « MHUTO3 B KJIE€TKax KOpelIKa
TyKa».

JlabopaTopnasi padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnasi padora «Habmoenue MuTo3a B KJIeTKaxX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  paszHooOpasue  OopraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHUAJIbHBIC,
MHOT'OKJIETOYHbIE OPIaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATENIbHOCTH OJTHOKJIETOUYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUObI, OTHOKIETOYHbIE BOJOPOCIH, ApyTrue mpoTucThl. KosonuansHble
OpraHU3MBI.



B3anmocBs3b yacTeil MHOIOKJIETOYHOTO OpraHu3ma. TkaHu, Opranbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTellbHAsA, MOKPOBHAs,
NpOBOJAINAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKLUUH M pacHOIOKEHUs
TKaHEH B OpraHax pacTECHUM.

Tkanm JKMBOTHBIX M  YeJOBEKAa. THWNBI JKMBOTHBIX TKaHEH: DSIHUTEIHAIbHA,
COC/IMHHTEIIbHASI, MBIIICUHas, HepBHass. OCOOCHHOCTH CTPOCHHMsI, (DYHKIIMH M PaCIOJIOKEHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMM OpraHOB U CUCTEM OPIaHOB.

Omopa Tena opranu3moB. Kapkac pactenuit. CkeneTsl OAHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. Hapy kHbIi U BHyTpeHHUH ckesneT. CTpOeHHE U TUIIbI COeTUHEHUS
KOCTEH.

JIBmokeHHe OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMIKEHHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3MBI W HACTHH.
JIBuKeHEe MHOTOKJICTOYHBIX )KUBOTHBIX M U€JIOBEKA: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIuranne OpTraHnu3MOB. HOFJ’IOIII@HI/IG BOJBI, YIJICKUCIIOrO ra3da 1 MUHECpPAJIbHBIX BCIICCTB
paCTCHUAMMU. Ilutanue >XUBOTHBIX. BHyTpI/IHOJ'IOCTHOC U BHYTPUKIICTOYHOC IHIICBAPCHUC.
IIutanne 1MMO3BOHOYHBIX >KHBOTHBIX. OT)IGJ'IBI IMUIICBAPUTCIBHOI'O TpPAKTa. HI/IHIeBapI/ITeJ'H)HI)Ie
KCIIC3hbI. HI/II_LICBapI/ITCJIBHaSI CUCTEMA YCJIOBCKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. J{prxanue >kuBoTHbIX. Juddy3us razoB yepes
MOBEPXHOCTh KieTkU. KokHoe nbixanue. [[pixarenbHas moBepxHocTh. XKabepHoe M JIErOUHOE
npixaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLMOHHOE YCIIOKHEHUE
CTpPOEHHUs JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHasi cUCTeMa uejoBeKa. MexaHu3m
BEHTWISILIMK JIETKUX Y NITUI U MIEKONUTaromuX. Perynsauus asixanus. [{pixaTenbHbie 00bEMBI.

TpaHcnopT BEHIECTB y OpPraHuM3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHuid. TpaHcmopt
BCIICCTB Yy KUBOTHBIX. KpOBCHOCHaH cucreMa 4 eé OpTraHbl. KpOBeHOCHaH CHUCTEMA MTO3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBbIE COCYIbl U KpoBb. Kpyrum kpoBooOpamieHwus.
3BOJHOI_[I/IOHHLIC YCIOKHCHUSA CTPOCHUA KpOBeHOCHOﬁ CUCTEMBbI ITO3BOHOYHBLIX JXHMBOTHBIX.
Pabota cepana u e€ perymsiusi.

Beinenenne y opranuzMoB. Belnenenue y pacreHumil. BeineneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyoau. Opransl BblieneHus. OUiabTpariys, ceKpelus 1 00paTHOe BcachbIBaHHUE
KaK MEXaHU3Mbl PAOOThI OpraHoB BbIAeNeHUS. CBs3b IMOJOCTU Tella C KPOBEHOCHOM U
BBIIEJIUTENILHON cucTeMamMu. BblneiieHne y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukm.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHHE MOYH y YEIIOBEKa.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allliTa Y MHOTOKJIETOUHBbIX pacTeHui. KyTukyna. CpencrBa nacCUBHON U
XUMHYECKOM 3aiUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [IOKpOBBI M HX TPOM3BOHBIE. 3aIIUTa OPraHU3Ma
or OonesHeil. MMmyHHast cuctema denoBeka. KieTOuHbII W TyMOpalbHBII HWMMYHHTET.



Bpoxnéuuplii M npuoOpeTéHHbIM  cneunpuueckuii  MMMYHUTET. Teopusi KIOHAIbHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnianutenbHble OTBETHI
opranu3MoB. Poiib BpoXIEHHOTO MMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PasnpaxkxumMocTs M perysisanuss y OpraHu3MoB. Pa3zIpa)kmMoCTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisnuus y pacTeHuil. PocToBble BemecTBa M HX
3HAUEHHUE.

HepBHast cuctema u peduiekTopHas peryisuus y >KUBOTHbIX. HepBHas cucrtema u eé
OTJeINbl. DBOJIOIMOHHOE YCIIO)KHEHHE CTPOCHHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTHEIBI
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Pediexkc m pednexropnas nyra. besycnoBubie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbHass perynsuus M 3HIOKPHHHAs CHCTEMa JKUBOTHBIX U 4YesloBeka. Kesessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleHCTBHE TOpMOHOB. B3anMOCBS3b HEpPBHOW H
SHIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMmoHcTpanumn
Ioptper: U. I1. [TaBnos.

TaGmuiel 1 cxembl: «OTHOKJIETOUHbIE BOAOPOCIN», «MHOTOKJIETOUHbIE BOAOPOCIH,
«baktepun», «llIpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMbl OpraHoB
NIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHne HaceKoMbIx», «TkaHm pacTeHui»,
«KopueBbie cucremor», «Ctpoenue crebmss», «CTpoeHHE ITUCTOBOM IUIACTUHKMY», «TKaHU
KUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHass cucTemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxka», «MpbleyHas cucremay,
«BpigenurensHas cuctemMay, « DHIOKPUHHAA cucTemay, «CTpoeHue MBIIbD, «MMMyHUTET,
«KumeyHomnonoctHbie», «CxeMa nuTaHusl pacteHui», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue TuiaHapun», « BHyTpeHHee CTpOCHHE O0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymkun», «HepBHas cucrema
IMPECMBIKAIOIIHUXC», «HCpBHafl CucTeéMa ITHUID), ((HepBHaSI CHUCTEMA MIICKOIIUTAIOIIINX)),
«HepBHas cuctema uenoBeka», «Peduexcey.

OOGopynoBaHue: CBETOBOH MHKPOCKOII, MUKPOIpEnaparsl OJHOKICTOYHBIX OPraHU3MOB,
MHUKpOIpenapaTsl TKaHEeH, pAKOBUHBI MOJITIOCKOB, KOJIJICKIIMH HACEKOMBIX, UTJIOKOXKHX, KUBBIC
9K3EMIUISIPhl KOMHATHBIX PAaCTeHHH, TepOapiy pacTeHHI Pa3HbIX OTIEIIOB, BIAXKHBIE MPETapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMY OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
000py10BaHUE ISl AEMOHCTPAIMU OYBEHHOTO U BO3AYIITHOTO MUTAHUSI PACTEHUH, PacIeTUICHHS
Kpaxmaiia ¥ OelKOB Moj AecTBUEM (EPMEHTOB, 000pyIOBaHHE JUIsI AEMOHCTPALIUU OMBITOB 110
U3MEPECHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHHW3Ma [bIXaTeJIbHBIX ABIKCHUH, MOJIEIH
TOJIOBHOTO MO3Ta PA3JIUYHBIX )KHBOTHBIX.

JlabopaTopHasi padora «/3yueHne TkaHeH pacTeHUID.
JlaGopaTropHas padoTa «l3yueHne TKaHel KUBOTHBIX).

JlaGoparopHas padora «l3yueHre opraHoB IIBETKOBOTO PACTCHUS.



Tema 10. Pa3MmHokeHMe U pa3BUTHE OPraHU3MOB

@DopMbI pPa3MHOXKEHHUS OPIraHU3MOB: Oecrioioe (BKJItoYasi BEreTaTUBHOE) U MoJI0Boe. Bubl
0ecIoJI0ro Pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJISIHA, (parMeHTaIHsl, KIOHUPOBAHHE.

[TonoBoe pasmHoxkenue. IlomoBble kineTku, wiM ramersl. Meio3. Craauu Meiosa.
[ToBenenue xpomocoM B meito3e. KpoccunroBep. buosnornueckuii cMbICci Mel03a U MOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputue. [‘ametorene3 y JKUBOTHbBIX. [loyoBble  Jkemne3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Ono10TBOpeHUE U SMOPUOHANBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHOeE, BHyTpeHHee. [lapTeHorenes.

WuauBrayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenesz — oOna u3z enasuvix npooaem smopuonocuu. Konyenyus mopghozeros
u modenu mopghoceneza. Craguu 3MOpHOreHe3a KUBOTHBIX (Ha pUMepe JArymku). Jpodnenue.
Tunsl npoGnenus. Jemepmunuposannoe u HedepmuHuposanHoe opodrenue. bBracmyna, munvl
onacmyn. OcoOeHHOCTH APOOTICHUS MIIEKOMUTAIOMUX. 3apOJBIIIEBbIE JTUCTKU (TaCTpPYJISAIH).
3akjialka OpraHoB W TKaHEHW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIUsSHHE YacTei
Pa3BHUBAIOIIETOCS 3apOIbIiia (AMOPHUOHATIEHAS HHYKITHS ). 3aKIIaKa IaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUyecKux B3aUMOJEHCTBUI reHoB. BriusHue Ha sMOpHOHaAIbHOE pa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH Cpebl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBIA mepuon. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3Haue€HHE MPSIMOTO M HENPSMOIO Pa3BUTHSI, UX PACIPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >XUBOTHBIX. DaKTOpbl pPETYJSIIUM POCTAa KUBOTHBIX W dYenoBeka. Cramuu
MOCTAMOPHUOHANILHOTO PAa3BUTHS Y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a 4YeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHEe TPOLECCHI.

PasmHoxenune u paszBurue pacrenuid. ['amerodur m crmopodur. Meiio3 B KH3HEHHOM
nukie pacrennit. OOpa3oBaHue crmop B Tpolecce Meio3a. [aMeTroreHe3 y pacTEeHHIA.
OnnogoTBOpeHHE M pa3BUTHUE PACTUTENBHBIX OPraHW3MoOB. J[BOHHOE OIUIONOTBOPEHUE Yy
[BETKOBBIX pacteHuii. OOpa3oBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBI PETYIISAIMN OHTOTEHE3a Y PACTCHHUM U )KUBOTHBIX.
JdemMoHcTpanuu
Hoptpets: C. I'. Hapammn, X. [lneman.

Talnuiel 1 cxemel: «BeretaTuBHOE pa3MHOXKEHHE», « TUIIBI 0ECONIO0ro pa3MHOKEHU,
«Pa3MHOXkEHHE XJaMHUJIOMOHANb», «Pa3MHOXKeHuEe HBIrJIEHb», «Pa3MHOXEHHE THUIPBIY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHUILEKIETKH U CIIEPMATO30UIa,
«OcHOBHBIE CTaIUM OHTOTEeHE3a», «IIpsiMoe u HenpsiMoe pa3BuTHE», «PazBuTHe MaliCKOTO KyKay,
«Pa3zButne capanun», «Pa3Butue nArymkm», «J[BoifHO€ OIUIOAOTBOPEHUE Yy IBETKOBBIX
pactenuit», «CtpoeHne ceMsiH OAHOJOJBHBIX U JBYAOJBHBIX PACTCHUIN», «KU3HEHHBIA LMK
MOPCKOM KamycTbl», «  KM3HEHHbIN UK MXa», <« KU3HEHHBIN [IUKJI MalIOPOTHUKAY, « KM3HEHHBIN
LIAKJI COCHBD».



O6opynoBaHKe: CBETOBOM MUKPOCKOIT, MUKPOIIPENapaThl IMIIEKIETOK U CIIEPMaTO30UI0B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKY.

JlabopaTopHasi padora «/3ydeHre CTpOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax.

HpaKTI/I‘leCKaﬂ paﬁoTa «BrigBiienne IMIPHU3HAKOB CXOJCTBA 3apoz[blme171 IIO3BOHOYHBIX
JKHUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OpraHOB Pa3MHOXKEHUS BHICIIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U MI3MEHYHBOCTH OPraHN3MOB

Hcrtopusi craHOBIIEHHMsST U pa3BUTHUA TEHETHUKM Kak Hayku. Paboter [. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTeuecTBEHHBIX Y4YEHBIX B pa3BUTUU TeHeTuku. Paborer H.
K. Konsrosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuyenko, 0. A. ®ununyenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MTOHATUS U CUMBOJIBI. | OMOJIOrUYHEIE XpOMOCOMBI, AJUICIIBHBIC
TeHbl, allbTePHATUBHbBIC TNPU3HAKH, TOMHHAHTHBIM M pEIEeCCUBHBIA NpPU3HAK, TOMO3HUIOTa,
reTepo3uroTra, 4ucrad JIMHUA, FI/I6pI/II[I:I, I'CHOTHUII, (1)GHOTI/IH. OcHOBHEIE METOAbI T'€HCTUKHU:
THOPUIOJIOTUYECKUH, ITUTOIOTHUECKUH, MOJIEKYIIIPHO-TEHETUICCKU.

JdemMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ge ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockwuii.

Ta6J'II/I!!I>I U CXEMBbI. «MeTOI[BI IT'CHCTUKN)), «Cxembl CKpCIIMBAaHUA .

JlabopaTopnasi padora «/[po3oduia kak 00bEKT TCHETHUECKUX UCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHnens — 3aKOH €AMHOOOpa3us
ruOpuoB nepBoro nokosjeHus. IlpaBuno nomuHupoBaHus. Bropoi 3akoH MeHpaens — 3akoH
pacuiernieHust Ipu3HakoB. Lluromornueckne OCHOBBI MOHOTHOPUIHOTO CKpemuBanus. [ umnoresa
YUCTOTBI FaMeT.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM — XapakTep  HaclaeqOBaHUS.
Paciuennenue npu3HaKkoB IIPU HEIIOJIHOM JTOMUHUPOBAHUU.

Z[I/IFI/I6pI/I,Z[H06 CKPCIIMBAHUC. TpeTI/IfI 3aKOH MeH,I[CJ'ISI — 3aKOH HC3aBHCHMOI'O
HacCJICOOBaHUs MMPU3HAKOB. HI/ITOJ’IOFI/I‘-ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIIMBaHMs.



CuenuieHHOe HacsieoBaHue pu3HakoB. PaboTsl T. Moprana. CrerieHHOe HacIeJOBaHue
T€HOB, HAPYUIECHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHAas TEOpUsl HACIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIM MEXaHHU3M OIpeeIeHHsl 1osia. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBII M reTeporaMeTHblii moi. ['eHeTnueckas CTpyKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3sHaKoB, CHEIIICHHBIX € IIOJIOM.

I'enotun kak nenoctHas cucreMa. [lmedoTponus — MHOKECTBEHHOE JACUCTBUE I'€Ha.
MHOXeCTBEHHBI ajuienu3M. B3auMojelcTBue HeaulebHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [Tonmumepust.

I'enetnyeckuii KOHTPOJIb PAa3BUTHA paCTCHHﬁ, JKHUBOTHBIX M UYCJIOBCKA, a TaKXC
(i)I/ISI/IOJ'IOFI/I‘IeCKI/IX mponeccoB, NOBEACHNUA U KOTHUTUBHBIX (i)YHKHHﬁ I'eneTnueckne MeXaHNU3MBI
CI/IMGI/IOFCHCZ’»a, MEXAaHU3MBbI BSaHMOHeﬁCTBH}I «XO35IMH — MapasuT» U «XO35UH — MI/IKpO6I/IOM».
I'eneTnyeckue acmeKTHI KOHTPOJIA U U3MCHCHUSA HaCHel[CTBeHHOﬁ I/IH(l)OpMaI_[I/II/I B ITOKOJICHUAX
KJICTOK XU OPIraHU3MOB.

JdeMmoHcTpanumn
Ioptpetst: I'. Menaens, T. Mopran.

Tabmuibl u cxembr: «IlepBbrit U BTOpoit 3akoHBl MeHnens», « TpeTuit 3akon Mennens»,
«Ananuzupymouiee ckpeuupanue», «Hemnonnoe noMmunupoBanue», «ClemieHHOE HACIeJOBaHUE
MPU3HAKOB Yy NIpo30duibl», «I enetnka monay, «Kapuorun yenosekay, «Kapuotun apo3oduiib,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajiean3m», «B3anmoaencTere reHoBY.

OO06opynoBaHKWE: MOJICTH IS TEMOHCTPAIIMKM 3aKOHOB €IMHO0Opa3usi THOPHIOB MEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHMOIO
HACJICI0BaHMS MMPU3HAKOB, MOJIENb JUISl IEMOHCTPAIIMH CIETIJICHHOTO HACIE0BaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jlpozoduiay.

IIpakTuyeckass padora «3yueHne pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IpakTnyeckasi pa6ora «3ydeHue pe3ynbTaToB JUTHOPHUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu (popmupoBaHuu ¢eHotumna. M3MeHUMBOCTH
npu3HakoB. KauyecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKK. BuUIbl  M3MEHYUMBOCTH:
HEHACIIeJICTBEHHAs] U HACJIE/ICTBEHHASI.

MonudukanronHas usmMeH4uBOCTh. Poib cpenbl B (opMUpOoBaHUM MOIU(DUKAIIMOHHOM
n3MeHunBocTH. HopMa peakuuum npusHaka. BapualMoHHBIM psif M BapuallMOHHAs KpuUBas
(B. Horanncen). CBoiicTBa MOAM(PUKATMOHHON U3MEHYUBOCTH.

T'enorunmueckass M3MEHUYUBOCTH. CBOWCTBA T'E€HOTHIIMYECKOW W3MEHYMBOCTH. BUAbI
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.



KomOunaTtuBHas n3aMeHYMBOCTh. Mei03 U MOJI0BOM mpolecc — 0CHOBa KOMOMHATUBHON
W3MEHYUBOCTH. POIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IJaHUM T€HETUYECKOTO pa3HooOpa3us
B [IpeJIeJIax OJTHOTO BHJA.

MyTanuonHass M3MEHYMBOCTh. Buabl MyTanuil: reHHblE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYUUPOBAHHBIE MYTalMH. SIAepHBIE M IUTOIUIA3MAaTHYECKHUE MYTallUU.
ComMaruueckre W MoJoBble MyTauud. [IpuUnMHBI BO3HUKHOBEHHMS MyTaluil. MyTareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIlecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacieacTBeHHOW wu3MmeHunBocTH (H.M. BaBwiioB). BHesnepHas HM3MEHYHMBOCTH H
HACJIEACTBEHHOCTD.

Onuecenemuxa u ONUSEHOMUKA, pOJlb SNUCEHEeMUYECKUX qbakmopoe 6 HACAe008aHuu U
usmerHvdusocmu ¢€HOW1LH”IM'-I€CKMX NPU3HAKOEB Y OPcaAHU3IMOE.

JdeMoHcTpanun
Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabouiel u cxembl: «Buapl W3MEHUUBOCTHY, «MoOAH(PUKAIMOHHAS W3MEHUYUBOCTHY,

«KomMOMHaTHBHAS U3MEHYUBOCTHY, «Meio3y, «OmnogoTBopeHney, «['eHeTnueckre 3a00eBaHus
4yeJoBeKay, « Buapl myTauuin.

O6opynoBaHue: )KUBbIe W repOapHble JK3EeMIULSIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(dboTorpacdun) >KHBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopnasi  padota «/ccienoBaHne — 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeH4YnBOCTU. [locTpoeHre BaprallMoHHOTO psifa U BapHAIllHOHHOW KPUBOIY.

IIpakTuyeckasi padora «MyTaruu y 1po30¢ bl (Ha TOTOBBIX MUKpPOITpENapaTax).

Tema 14. I'eneTnka 4yej10BeKa

Kapuotun uenoseka. MexyHaponHas mnporpamma HCCIIEIOBaHUS I'€HOMa YeJlOBeKa.
MeTtoapl M3ydeHUs] TeHETUKU YellOBeKa: IeHealornyecKuii, OIM3HELOBBIH, [IUTOr€HEeTHYECKU,
HOMYJISIIMOHHO-CTATUCTUUECKUH, MOJEKyJIsIpHO-reHeTuueckuidl. COBpEMEHHOE ONpeesIeHne
TeHOTHIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHKHE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ moMornisko TTLP-
aHanuza. HacnencrBennsle 3a0oseBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEJIOBEKA.
Bone3nn ¢ HacneACTBEHHOW MpPeapacHoIOkKEeHHOCTbIO. 3HAYCHHE MEAMLMHCKOW TeHETUKU B
NOPEJOTBPALICHUM M JIEUEHUU TI'eHETHYeCKHUX 3a00JieBaHUN YesnoBeKa. MeIuKo-reHeTH4ecKoe
KOHCyJbTUpOoBaHHe. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTUYECKHE aCIIEeKThI
UCCJIEIOBaHUM B 00J1aCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOphl MOBHIIIEHHONW YyBCTBUTEIBHOCTH YEJIOBEKA K (PU3HMUECKOMY U
XMMHMYECKOMY 3arps3HEHHMIO OKpYJKaroleh cpenbl. l'eHeTmdeckas MpenpacrnoiokeHHOCTh

YCJIOBCKA K IMaTOJIOTHAM.

JdemMoncTpanuu



Tabnuier u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4YEeHUSI TEHETHKH YeJIOBEKay,
«I'eneTnueckne 3a00JI€BaHUS YEIOBEKaY.

IIpakTHyeckas pa6ora «CocraBieHNE U aHAIN3 POIOCIOBHOW.

Tema 15. Cenexuusi oprann3mMosn

JloMecTukanus M CeJleKUMs. 3apoXKICHHME CEJIeKIMM M JoMecTuKauuu. YdeHue H.
W. BaBmwioBa o IleHTpax TpOHMCXOXKICHHST W MHOTOOOpaswsi KyJbTypHBIX pacTeHuid. Poib
CEeJIeKLIMU B CO3[JaHUU COPTOB PACTEHUI W MOPOJ KUBOTHBIX. CopT, mopoja, mramMM. 3aKoH
TOMOJIOTHYECKHUX PSAJ0OB B HaclencTBeHHOM n3MeHunBocTd H. M. BaBunosa, ero 3Hauenue mjist
CEJIEKIIMOHHON PabOTHI.

Mertoab! cenekiMoHHOM paboThl. VIcKyccTBEHHBIH 0TOOP: MacCOBBINA M MHAWBUIYIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceeKiuu. VcnbiTanue mpou3BoAUTENe 1Mo motoMcTBy. OTOOp MO
TEHOTHITY C ITOMOIIBIO OIICHKH (PEeHOTHIIa TOTOMCTBA M OTOOP MO TE€HOTHUITY C MOMOIIBIO aHAJIN3A
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PamuanvoHHBIN 1
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MyTallMi y KyJbTYpHBIX ()OpPM OpraHHU3MOB.
Hcrnonb30BaHre TEHOMHOTO PEIaKTUPOBAHMS U METOZI0B pekoMOnHaHTHBIX JIHK mis momyduenust
MCXOJIHOTO MaTepuaa Jijisi CEJIeKIUU.

[lonyuyenune mnonummounoB. BuyTpuBumoBas rubpuauzanus. brauszkoponacTBeHHOe
CKpelLIBaHue, Wi MHOpuIuHr. HepoacTBeHHOE CKpelBaHue, Uiu ayTOpuauHr. ['eteposuc u
ero npuyuHbl. Mcnonb3oBanue rerepo3uca B cenekiuu. OtaanéHHas rudOpuau3anus.
[Ipeononenne Oecryiogusi MEXKBUAOBBIX THOPUAOB. JIOCTMKEHUS CENEKUUH pacTeHUH W
JKUBOTHBIX. «3€1€Has pegontoyusy.

CoxpaHeHHe U U3Y4YEHHME T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHUH M HUX JUKHX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3IWCTBEHHBIX KYJIBTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuMu pecypcamil CenbCKOX03AUCMEEHHbIX U NPOMbICI0EbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYWEeCMBYIOWUX U CO30aNUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUuemM CO8PEMEHHBIX MEMO008 HAYYHbIX UCCIe008AHULL, NEepedosblx Uoell U
NepCcneKmueHbIX MexXHON02UL.

JdemoHcTpauuu

Hoptpeter: H. . BaBunos, Y. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykssinenko, b.
JI. Actaypos, H. bopnoyr, /I. K. benses.

Talnuiel u cxembl: «L{eHTpbI MPOUCXOXKICHUS U MHOT000pa3us KyJIbTypHBIX paCTEHUID,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJEACTBEHHOM HM3MEHUYMBOCTH», «METOJbl CENEKINN»,

«OTnanénnas rudpuan3anus», «MyTareHesy.

JlaGoparopHasi pabdora «l3yuyeHre COpTOB KYJIbTYPHBIX PACTEHHI M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHasi padora «/I3ydyeHre METOI0B CENEKIIUN PACTEHUI.



IpakTuyeckas pabora «[IpuBuBKa pacTeHUII».

Ikckypensi «OCHOBHBIE METOJBI U TOCTHKEHUS CENEKIIMU PACTEeHHH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO0 (epMy, COPTOUCIIBITATENbHBIA yYacTOK, B TEIUTMYHOE
XO03SIIICTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

Tema 16. BuorexHoJ0rust 1 CHHTeTHYecKass OM0JIOrus

OOBEKTHI, HCIONB3yeMble B OHMOTEXHOJIOTUHM, — KIETOYHbIE M TKAaHEBbIE KYJIBTYpBI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJiebomeueHue,
NOJy4YEeHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornyeckuii cuares. OOBbEKThI
MHUKPOOHOJIOTHYECKUX TexHosorui. [Ipon3BoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

CO3,Z[3.HI/IC TEXHOJIOTUH U HHCTPYMCHTOB HCJICHAIIPABJICHHOT O U3MCHCHHUA U
KOHCTPYUPOBaHUA 'CHOMOB C IECJIBIO IMOJTYYCHHA OPraHM3MOB U UX KOMIIOHCHTOB, COACPKAIIHUX
HC BCTPCYAIOIIUCC B IIPUPOAC OMOCHUHTETHYECKHE IIyTH.

Knerounas unxkeHepus. MeToabl KyJbTypbl KJIETOK M TKaHEH pacTeHUl U >KMBOTHBIX.
Kpunobanku. Comarudeckas THOpUAM3ALMS M COMaTHUECKHil sMOpHorenes. lcmonb3oBaHue
rarjiongoB B CCICKIHUHU paCTeHHﬁ. HOﬂyquue MOHOKIOHANbHLIX anmumen. Mcnoavszoeanue
MOHOKIOHANbHBIX U NOAUKTIOHAbHBLIX anmumen 6 meouyure. VICKycCTBEHHOE OIIIOAOTBOPEHHUE.
PexkoHCTpyKuMs SHIEKIETOK M KIOHMPOBAHUE JKMBOTHBIX. MeTOJ TpaHCIIAaHTALUK sJiep
KJIETOK. TexHonocuu 0300p06aeHUs, KYIbMUBUPOBAHUL U MUKPOKIOHANbHO20 PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI ¥ TeHHas UHKeHEepHsl. ICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYHPOBAHHUE
pexombunanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmog. JIOCTHXKEHHUS U TIEPCIIEKTUBBI
XPOMOCOMHOW M TEHHOM WHXXCHEPUU. OKOJIOTHUYECKHE M OJTHYECKHE TMPOOJIeMbl TEHHOU
WHXXEHEPUHU.

Menaununckue 6uotexnonoruu. [loctrenomuas mudposas meaununa. [TIP-auarnoctuka.
MeTa00JIOMHBII aHaJIN3, TEHOIEHTPUYECKUI aHaJT|3 MTPOTEOMa YEJIOBEKa IS OIEHKH COCTOSHUS
€ro 3710poBbs. Mcnonb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTSE pa3paboTKH (hyHIAMEHTAIBHBIX OCHOB MEIUITMHCKUAX TEXHOJIOTHMA, CO3/IaHUS KOMITJICKCHBIX
TKaHel COYeTaHHWEM TEXHOJOTHH TpEXMEPHOro OMONMPUHTHHrA U ckaddoiauHTa IS pelieHus
3a7a4 NEPCOHATM3UPOBAHHON MEULIMHBI.

Coznmanne BEKTOPHBIX BAKIUH C IEJBbIO 0OecreYeHns] KOMOMHUPOBAHHOW 3alUThI OT
Bo3Oyauteneir OPBU, ycraHoBiIeHHE MOJICKYJISPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
COJIepIKaIINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHBIC 3a00JIeBaHMUs YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmuuel  u  cxemsl: «Mcnonb30BaHue  MUKPOOPraHU3MOB B MPOMBIIICHHOM
IIPOU3BOACTBEY, «KileTouHas nHKeHepus», «I eHHas HHKEHEepUs».

JlabopaTopHnasi pa6ora «/3ydueHre 00beKTOB OMOTEXHOIOTHI.

HpaKTH‘leCKaﬂ paﬁoTa ((HOJIy‘-ICHI/IC MOJIOYHOKHUCJIBIX ITPOAYKTOBY.



JKckypenst «bHOTeXHOIOTUS — BaXkKHEHIash MPOM3BOJAUTENbHAS CUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue U pa3BuTHE IBOJTIOIUOHHBIX MPeACTABJIEHUA B OHOJIOTHHI

OpomonnonHas Teopust Y. lapeuna. [Ipeanocbuiky BOSHUKHOBEHUS AapBUHU3MA. JKU3HB
U Hay4Has nesrenbHocTh Y. JlapBuna.

JIBrokyme Ccwiibl  dBONMOUMH BuAoB 1o Y. /lapBuHy (BBICOKas WHTEHCHBHOCTH
PA3SMHOXKCHUS OpPraHu3MoOB, HACJICACTBCHHAA W3MCHYUBOCTD, 60p563. 3a CYHICCTBOBAHMHC,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cuateTndeckoi Teopun 3Bosroruu (CTD). HelitpanbHast Teopust 2BOJTIOIHIH.
CoBpeMeHHas SBOJIIOIMOHHAST OUOIOrHs. 3HaAUYEHUE SBOIIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JdemMoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. lapsun, C. C. YerBepukos, 1. U. [lImansraysen, Ix. Xonaeitn, . K. benses.

Tabmuiel u cxemsbl: «Cucrema xuBoil npupozs! (no K. JIunuero)», «JlecTHuma *uBbIx
cyuiects (1o Jlamapky)», «Mexanu3M (popMHUPOBaHUS IPUCTIOCOOTEHUHN Y PACTEHHUI 1 )KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsunay, «Haxoaku Y. lapsuHay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUE», «[loposl romybeii», «MHoroobpasue KyJabTypHbIX HhopM
KamycTel», «llopombl JTOMAamIHUX JKUBOTHBIX», «(CxemMa o00pa3oBaHHS HOBBIX BHJIOB (TI0
Y. TapBuHy)», «CxemMa COOTHOIUIEHUS IBHXKYIIMX CHUJI 3BOJIIOLUNY», «OCHOBHBIE IMOJOKEHHS
CUHTETUYECKOIN TEOPUU IBOJIIOLIM.

Tema 2. MukposBoonus 4 eé pe3yJbTaTbl

HOHyHHHHH KaK DJJICMCHTAapHad CIWHHILA 3BOJIFOLWH. COBpeMeHHBIe METOAbI OIICHKHN
TCeHETUYECKOTO Pa3HO00pas3us U CTPYKTYPbI MONyJsiuid. Mi3mMeHenne reHo(oH1a oy sy KakK
DJIEMEHTApPHOE JBOJIIOIIMOHHOE SIBJICHWE. 3aKOH TIeHeTHYecKkoro paBHoBecus JIxk. Xapnau,
B. Baitn6epra.

DOnemeHTapHble (aAKTOPbl (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTallMOHHBIA MpoIiecc.
KomOunaTtuBHas U3MEHYMBOCTb. [[peli¢ reHoB — ciryuyaiiHble HeHapaBJIeHHbIE H3MEHEHUS 4YacTOT
aiuteniedt B monyJisinusx. Dddext ocHoBatens. dghgexm Oymuiiounoeo eopaviuwika. CHudxiceHue
2eHemuyYecko20 paszHooobpasusn: npuuunsl u cieocmeus. Ilposenenue s¢hpghexma opetigha 2enos @



oonvwux u  manelx nonyrayuax. Murpamuu.  M3omsuus  nmomyssinuii: - reorpaduueckast
(mpocTpaHcTBeHHas ), OnMojgorudeckas (penpoayKTUBHAS).

EcrecTBeHHBII 0TOOp — HampaBisFOIIUN (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUHN, CTaOWIM3UPYIOLUUH, pa3pbIBaroiuii (au3pyntuBHbii). [lomgoBoit oTOOp.
Bo3HuKHOBEHHE M 9BOJTIOLUS COI[MATLHOTO TIOBEJICHHUS YKUBOTHBIX.

[TpucmocoOIeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHKPOAIBOJIONUU. BO3HHUKHOBEHHE
npucnocoOieHnit y opranu3smMoB. Apomopdo3sl n uauoananrtanuu. [Ipumepsl mpucrnocodaeHun
y opraHu3MoB: Mopdosornueckue, Q(U3NOIOTHYECKUE, OWOXUMUYECKUE, IOBEJICHUCCKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3zoBanme Kak pe3yibTaT MHKPOIBOIIOIHH.
W3onsaums — ximroueBoil (akrop BumooOpazoBanus. I[lyth u cmocoObl BHIO0Opa30BaHMS:
ajyionarpuyeckoe (reorpaduueckoe), CUMOATPUUYECKOE (IKOJOTHYECKOE), «MIHOBEHHOE»
(monurutonan3anus, rudpuanzanus). JIuTeaIsHOCTh SBOTIOLMOHHBIX TPOLIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Pomes  »BOMOIIMOHHON OHWONOrMKM B pa3pa0OTKe HAYYHBIX METOJIOB COXpaHECHHUs
Oomopa3zHooOpasusi. MUKPOIBOMIONUS W KOABOJIOIMS MApa3sUTOB W HMX XO035€B. MeXaHU3MBbI
(hbopMHUpPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanun
Hoptpetst: C. C. YerBepukos, . Maiip.

TaOnuirel v cxembl: «MyTalmOHHAs H3MEHYUBOCTBY, «[loMyIsInOHHAs CTPYKTYypa BUIAY,
«Cxema mposiBIeHHsS 3akoHa Xapau—BainOepra», «/IBmwkyImue CHIIBI  DBOJIIOIUNY,
«OKOJIOTHYECKasT M30JALUs TOMYJSIIMKA ceBaHCKOM (openn», «I['eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHMILIBI Jaypckoiy, «IlomysiMoHHbIE BOJIHBI YUCIEHHOCTH
XMIMHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otdopa», «®Popmbl OOpbOBI 32
CYLIECTBOBaHHEY, «MHaycTpuanbHbli MEJIaHU3M», «OKusbie HCKOIIaeMBbIe»,
«IIokpOBUTENBCTBEHHAs OKpacka >»XHBOTHbIX», «llpemynpexnaromas oOKpacka >KUBOTHBIXY,
«®uznonoruueckue aganrauun», «IIpucrnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kputepun Buna», «Bunsl-aBoitHukm», «CrpykTypa BHma B mpuponae», «CrocoObl
BusooOpazoBanms», «l'eorpapuyeckoe  BumooOpazoBaHwe TPEX  BHUAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHUIOB CHHUI, «llomumiouasl pactenuii», «KamyctHo-
peaeUHBIN THOPUITY.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dyuesa IMTHIl U 3BepeH C
npUMepaMu pa3iMyYHbIX MPUCIOCOONICEHUH, Yydyena NTHIl U 3Bepeil pa3HbIX BHUIOB, repdapuu
pacTeHuil OIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JlabopaTopHasi pa6oTa «BrIsBIeHUE H3MEHYUBOCTH Y 0COOCH OHOTO BUIAY.

JlabopaTopnasi pa6ora «IIpucnocobneHuss OpraHU3MOB M HMX OTHOCHUTENIbHAS
11e7IeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHHUE BUAOB [0 MOPPOJIOTUIECKOMY KPUTEPHUIO.



Tema 3. Makpossosonust 4 eé pe3yJbTaTbl

Metonel  u3ydyeHus MakpodBoronuu. llaneoHTonormueckue METOIbl  M3Y4EHHS
sBomoni. [lepexonubie popmbl U GpuitoreHeTHYecKre psiabl OpraHU3MOB.

buoreorpadpuyeckne meronsl u3ydeHus osBomonud. CpaBHenue (uopsl u  QayHbI
MaTEepHKOB U 0CTpoBOB. buoreorpapuueckue obnactu 3emau. BUapl-sHIEMUKH U PETUKTHI.

DOMOpHOIOrHYecKre U CPaBHUTEIbHO-MOP(POIOTHUECKIE METOJIbI M3YUYEHHS IBOJIIOIINH.
['eneTnveckne MexXaHU3MbI SBOJIOLMM OHTOT€HE3a W IMOSIBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['omonornyHble ¥ aHAIOTMYHBIE OpraHbl. PyarMeHTapHbIe OpTraHbl U aTaBU3MblL. MOJIEKyIIpHO-
TeHeTHUYECKHe, OHOXMMHUYECKME M  MaTeMaTHYeCKUE METOAbl U3YYCHHUs  HBOJIOIHH.
['omonornynsle renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUITOTEHETHUECKHX IEPEBHEB.

XpOMOCOMHI)Ie MyTalli1 U 5BOJIIOIHUA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH  (mpaBwia)  ABONOUUU. [lpunyun  cmenvl  YyHKYuULl.
HeoOpatumocTs 3BoIIIONIMU. AanTuBHAs paauaius. HepaBHOMEPHOCTh TEMITOB YBOJIOIUH.

JdemoHcTpauuu
Hoptpetst: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuibl U cxeMbl: «DuoreHeTHUECKU psifl JOMAIN», K APXEONTEPUKCY, «3BEPO3yObIe
smepbl», «Creromedans», «PuanodguTe», «CeMeHHbIE TanopoTHUKN», «buoreorpaduyeckue
30HBI 3emun», «[peiid koHTHHEHTOBY», «Penmuktbly, «HadambHble cTaguu 3MOPHOHAIHHOTO
pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX», «['OMOJIOTHYHBIE U aHAJIOTUYHbBIE OPTaHbD), «PyIUMEHTBD),
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI YEJIOBEKAa W IIMMITaH3e», «[JlaBHBIC HaAMpaBIICHUS
ABOTIONUNY, «OO0ITHE 3aKOHOMEPHOCTH SBOJTIOITHI.

O6opynoBaHue: KOJUIEKIMH, TepOdapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB OPIraHHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, AHAJTOTHYHBIX, PYJAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBbIX.

Tema 4. [IpouncxoxaeHue U pa3BuTHe )KM3HU HA 3emJie

HayuHple THMOTE3BI MPOMCXOXKIEHUS XU3HH Ha 3emiie. AOHWOTeHE3 M MaHCIIEPMHUSL.
JloHay4Hble TPEACTaBICHUS O 3apOKJICHHM >KU3HU (KpealuoHu3M). ['Mmoresa MOCTOSHHOTO
camMo3aposK/IeHus )KU3HU U e€ onpoBepkeHne onbitamu @. Peau, JI. Cnamnanuanuy, JI. [lactepa.
[IpoucxosxaeHne >ku3Hu U acTpOOUOIIOTUSI.

OcHoBHbIE ATanbl HeOpraHuvecko 3Boronuu. [lnanerapuas (reosioruyeckas) YBOJIOLHUS.
XuMHUECKasi IBOJIONHA. AOHOTeHHBIH CHUHTE3 OPraHMYECKMX BEIIECTB M3 HEOPTaHUYECKHUX.
OnpiT C. Muwmepa u I'. FOpu. O6pa3oBanue nmoimMmepoB u3 MoHoMepoB. KoatiepBaTHast runoTesa
A. W.Onapuna, rumnorte3a mnepBuuHoro OynboHa JIx. XonaeiiHa, TeHETHUYECKas THUIIOTE3a



I'. Ménnepa. Pu6osumer (T.Yek) m rumoresa «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MTPOTOKIICTKH.

Uctopuss 3emnum u wmeronsl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ wmeroabl. OrTHocuTenbHass W aOCOJIOTHAasE  T'€OXPOHOJIOTHSL.
['eoxpoHONIOrNYecKast MmKajia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

Hauanbnbie 3Tanel opranndeckor 3Bosrouny. [1osiBIIeHHE U 3BOJIFOLUS TIEPBBIX KIIETOK.
Dol Metabonm3Ma. Bo3HukHOBeHHE MeEpBBIX 3KOcucTeM. COBpPEMEHHBIE MHUKPOOHBIC
OWOIUIEHKU Kak aHajor mnepBbiXx Ha 3emuie coobmiectB. Crpomaronuthl. [IpokapuoTsl U
3YKApHUOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOIOIMOHHOE MPOUCXOKIECHUE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJICTOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIONMH BBICIINX pacTeHUHd. OCHOBHBIE apoMOp(O3bl PACTCHHM.
Beixon pactennii Ha cyury. IlosiBiIeHne cliopOBBIX pacTeHUH U 3aBOeBaHUE UMU cyIlId. CeMeHHbIE
pacrenus. [IponcxoxaeHne BETKOBBIX PACTEHUMN.

OCHOBHBIE ATaIlbl SBOJIIOLUUHN JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHWE COBPEMEHHBIX THUIIOB. [lepBhie XOpI0BBIE
KUBOTHBIE. JKU3HBb B BOJIE. DBOIIONUS TO3BOHOUHBIX. [Ipoucxoxaenrne aMmpuOuit M penTuimii.
[Ipoucxoxkaenre MiekonmuTaronux W OTUI. [IpuHIMD KitoueBoro apomopdosa. OcBoeHue
6CCHO3BOHO‘IHBIMI/I 1 IO3BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3BuTHe %u3HM Ha 3emJie 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, MAIE0301, ME30301,
KaiiH0301. O0111as XapakTeprUCcTUKa KJIMMaTa U reoJoruueckux npoieccon. [losiBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIeoOpa3oBaHUE: €ro yCIOBHMsS M BIMSHHE HA Ta30BbIil cOCTaB
aTMocdepshl.

MaccoBsie BbIMHUPAHHUA — 3KOJIOTHYECKUC KPU3ZHCHI MPOIILIOro. HpI/IIII/IHBI n CICOCTBUA
MaccoBbIX BbIMHpaHHUH. COBpPEMEHHBIN 3KOJIOTHUECKHH KpH3HC, ero ocobdeHHocTH. [Ipobmema
COXpaHeHHus1 OMopa3zHo00pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHudeckoro mupa. [IpuHIunsl Ki1accupuKanuy OpraHu3MoB.
OcCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

Hoptpetsr: ®. Peau, JI. Cnamnannanu, JI. [lacrep, WM. . MeunukoB, A. W. OnapuH,
Hx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. [Tactepa mo nzyuenuro
camo3apoxxeHus xku3Huw», «Cxema omnbita C. Munepa, I'. FOpu», «Otansl HeopraHu4eckon
sBoNIIOLIMMY, «['eoxpoHosornyeckas mkana», «HavyanbHble 3Tanbl OPraHUYECKOil IBOJIOLUN,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesay», «Crucrema xuBoit npupoas», «CTpoeHue
BUpyCca», «ApoMopdo3bl pacTeHuit», «PunnopuTE», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHorokneTounsle Bogopocianw», «Mxu», «llanoporHukm», «l'0J0CEMEHHBIE pacTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS JKUBOTHOTO MHUDPA», «APOMOP(O3bI
XKUBOTHBIX», «lIpocteitmmey, «Kumeunononoctusle», «llnockue uepBu», «UneHuCTOHOTHEY,
«PwI10BIY, «3eMHOBOAHBICY, «lIpecmbikatomuecs», «Iltunby, «Mnekonuraromue», «Pa3Butne



JKU3HM B apXEUCKOH dpey, «Pa3BUTHE KU3HU B IPOTEPO3OMCKOU 3pe», «PasBurue Xu3HHU B
MaJIC030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHAsI CUCTEMA OPTaHUYECKOTO MHUPAY.

OO6opyoBaHue: rep6ap1/m paCTeHI/Iﬁ pPa3InYHbIX OTACIOB, KOJUICKIHU HACCKOMBIX,
BJIQJKHBIC TMIPCriapaTbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJIJICKIIMKW HIJIOKOKHX, CKCJICTHI
IMO3BOHOYHBIX JKUBOTHLBIX, 4YydCla HOTUL U 3Bepel71, KOJJICKIIN OKaMCHeHOCTCﬁ, IIOJIC3HBIX
HCKOIMACMbIX, MYJISKH OPraHNMYCCKUX OCTAaTKOB OPTraHHU3MOB.

Bupryanbnasa nadopatopHasi padora «MoaenupoBanue omnbsiToB Mumiepa—tOpu 1o
U3yUYEHHIO a0MOT€HHOI0 CHHTE3a OPraHUYECKUX COSAMHEHHH B IEpBUYHOI aTMochepe».

JlabopaTopHasi pabora «/3yueHne u OmNHMCaHWE MCKOMAEeMbIX OCTAaTKOB JIPEBHHUX
OpraHU3MOB.

IIpakTuyeckas padora «/3yyeHne ocoOeHHOCTEW CTPOEHUS PACTEHHMH Ppa3HBIX
OTJICJIOBY.

IIpakTnyeckas padora «3yuenne ocOOEHHOCTEN CTPOCHHUS TO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3
Paspgensl u 3ana4n aHTpOnosIoru. MeToasl aHTPOIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUN O IPOUCXOXKICHHUU YEJIOBEKAa. PElMruo3Hble BO33PEHHSA.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBo uyenoBeka € JKMBOTHBIMH. CHCTeMaTHYeCKOe IMOJIOKEHHE YeJIOBeKa.
CBuzerenbcTBa CXOJACTBA Ye€JIOBEKa C JKMUBOTHBIMHM: CpPaBHHUTEIbHO-MOp(hoIOruyeckue,
AMOPHUONIOTUYECKUE, (DU3HOIOTO-OMOXUMHUYECKHEe, TMoBeAcHUeckne. OTiauuus YenoBeKa OT
KUBOTHBIX. [IpsMOXOK/IeHHE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roj0OBHOIO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOHOreHe3a: OWOJOTHYECKUE,  COLUAJIbHBIE.
CooTHolieHrne OMOJIOTrMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTpoIoreHe3a. PanHue yenoBekooOpas3Hbie 00€3bsHBI (TIPOKOHCYJIBI)
U PaHHUE NOHTH]IbI — OOLIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsH U JOACH. ABCTPAIOMUTEKH —
JBYHOTHE TNpPEIKH Jiroaek. YenoBek yMmenbli, NepBble M3TOTOBICHUS OpyAud Tpyna. Hemosek
NPSMOXOSIIMI M MEepPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
00K Tpe0K HEaHIEPTAIBCKOTO YEIOBEKa M YeJIOBeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUN
KaK BHJ JIIOACH XOJOIHOIO KIMMara. YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUMN
YeJI0BEK, OCBOSHHE KOHTHMHEHTOB 3a peaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

DBOJIIOLIUST COBPEMEHHOI'0 4YesjoBeKa. EcTecTBeHHBIH OTOOp B MOMYJSIUSAX UYeEIOBEKa.
MyrtaunonHsiii iporiecc U nonumopdusm. [lonynsnuoHHble BOJIHBI, Apeiid reHoB, MUTpaLUs U
«3(p ekt ocHOBATENS» B MOMYJISILIUAX COBPEMEHHOT'O YEJIOBEKA.



Yenoseueckue pacel. [lonarue o pace. bonbiume pacel: eBponeouaHas (eBpazuiickas),
aBCTPAJIO-HETPOMIHAsA (PKBaTOpHalbHAsl), MOHIOJIOMIHAsA (a3MaTCKo-aMepukaHckas). Bpems u
IIyTM pacCeJICHWs 4YeloBeKa MO0 IulaHere. EnmHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOATENIBHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YeoBeKa K Pa3sHbIM yCIOBHSM OKPYKatoLIeH
cpensl. BausiHue reorpaduueckoil cpeabl u apeiida reHoB Ha MOpPQOJIOTHIO U (DU3HOJIOTHIO
YeIJI0BEKA.

MexaucuurimHapaple . MeToAbl B (pu3nyeckod (OMOJOTUYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASI ~ QHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKUX  MOMYJISALUMN.
buoconmaneHubie  WCCleOBaHUS ~— MPUPOABI  4YeloBeka.  VcciemoBaHuWe — KOPBOJIOLUU
OMOJIOrMYECKOr0 U COLMAILHOIO B UEJIOBEKE.

JdemoHcTpauuu
Hoptpetst: Y. Japsun, JI. Jluku, A. 4. Porunckuii, M. M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToapl  aHTpomnojiorTun», «['0JIOBHOM MO3r  4elOBEeKay,
«UYenoBekooOpa3Hbsie 00e3bsiHBDY, «CKeJIeT uenoBeKa M CKeleT MHMMMaH3e», «PynuMeHTsl u
aTaBU3MBbI», «/[BIKyIIME CHUJIBI AHTPOMOTreHe3a», «DBOJIIOIMOHHOE JPEBO  YEIIOBEKa,
«ABCTpaJIONUTEK», «YHemoBek yMenblit», «HenoBek mpaMoOXoasuiuiy, «J{eHUCOBCKUN 4eT0BEK
«Heangepraneupy, «KpomanboHis, «lIpenku uenoBeka», «ITambl HBOJIONUN YEIIOBEKa,
«Pacpl uenoBekay.

O06opynoBaHue: MYyJISKA OKaMEHEIOCTEH, MPeIMETOB MaTepUAIbHON KYJIBTYPhI TIPEIKOB
4eloBeka, penpoaykiun (pororpadun) KapTHH ¢ MU(DOTOTHISCKUMH U OUOJIEHCKUMU CIOKETaMU
IPOUCXOXKICHUS 4eloBeKa, Gororpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKAa, CKeJeT
YyeJI0BeKa, MOJENb Yepera 4YejJoBeKa M 4Yepera IIMMIIaH3€, MOJENb KHUCTHU YeJOBEKa M KHUCTU
HIMMITaH3€, MOJIETN TOpca MPEIKOB YeJIOBEKa.

JlabopaTopnasi pabora «/3ydueHne OCOOCHHOCTEH CTPOCHHS CKeJleTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTnyeckas padora «/3ydeHre S3KOJIOrHYECKUX aanTalyid 4eT0BEKa.

Tema 6. OJkojormsi — Hayka O B3aUMOOTHOLIEHHSIX OPraHu3sMoOB H
HA0PraHU3MEHHBIX CHCTEM € OKPY Kalollel cpeaoi

3apoxaeHue W pa3BuTHEe HKojoruu B Tpydax A.I'ymGonbara, K. @.Pynve, H.
A. CesepuoBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBs3b
9KOJIOTUH C JIPYTUMH HayKaMHu.

Mertoap! 3kosnoruu. IToneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE U
naboparopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY: KaroIled cpefbl: JOKaJIbHBIMH,
PETHOHAJILHBIN U T7100aTbHBIN.

3HaueHUe HKOJIOTUYECKUX 3HAHWM Ul YeJOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBA3€H YeEJIOBEUECTBA C MNpUpOnoH. POPMHUpPOBAHUE DKOJOTMYECKOM KYJIBTYpbl U
JKOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.



JdemoHcTpauuu

Hoptpetst: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B.
H. Cykaués.

Tabmuimel u cxembl: «Pa3mensr skonorum», «MeTobl 3Kkoaorun», «Cxema MOHUTOPUHTA
OKPYKaIOIIEH Cpeab».

JlabopaTopHnasi padora «/3ydeHne METOIOB IKOJIOTHIYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaAHHUS

Okonornyeckue (akTopel W 3aKOHOMEPHOCTH UX JaeiictBusa.  Knaccudpukamus
9KOJIOTUYECKUX  (akTopoB:  abuoThyeckue, OHMOTHUECKHE, aHTpororeHHsle.  OOuue
3aKOHOMEPHOCTH JCUCTBHs dKosorudeckux (akropos. IlpaBuno muaumyma (K. [llnpenrens,
1O. JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue aktopbl. CBET Kak 3KoNorudeckuid paxrop. /leficTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOIIEHUIO K cBeTy. CUTHalbHAs poJib cBeTa. DOTOMEPUOAU3M.

Temnepatypa kak skosiornyeckuil Qaxrtop. [leficTBue Temieparypbl Ha OpraHU3MBIL.
[loiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIAHU3MBI.

BrnaxnocTe kak skonoruyeckuit ¢akxrop. I[Ipucnocobnenuss pacTeHUI K MOAIEPKaHUIO
BojiHOTO Oamanca. Kiaccudukanus pacTeHHid TO OTHOIICHWIO K Boje. [IpucmocoOneHust
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs, INTyOWHHAas
MOJMOYBCHHASI, BHYTPHOpPTaHW3MeHHas. (DU3NKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opranu3moB. [Ipucrnoco0naeHust OpraHu3MoB K *KU3HU B Pa3HbIX CpeAax.

buonoruueckue purmbl. BHemnne u BHyTpeHHHE pUTMBbL. CyTOUYHbBIE U TOIUYHBIE PUTMBI.
[TpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HH.

JXKuznennsie Gopmbl opranu3moB. [lonsTre 0 xu3HeHHOU (opme. XKu3HeHHBIE (HOPMBI
paCTeHHﬁZ ACPECBbs, KYCTApHUKH, KYCTAPHUYKH, MHOI'OJICTHUC TpaBbl, OAHOJICTHHUC TpPAaBhbI.
JXuzHeHHble (OPMBI KUBOTHBIX: THIPOOHOHTBI, T'€OOHOHTBI, a3pOOMOHTHL. (OCOOEHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buornueckne Qakropel. Buasl OMOTHMYECKMX  B3aUMOJCHCTBMIA:  KOHKYPEHIIMA,
XHUIIHWYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusMm, koomnepanus, MyTyaJiu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyieOHMYecTBO). HeTpoduueckne  B3aMMOAEUCTBUS  (TONHUYECKHE,
dbopuueckue, (adbpuyeckue). 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBHUMA IS CYIIECTBOBAHUS
OpPraHu3MoB B cpejie ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKITIOUESHHUSI.

JdeMmoHcTpanumn



Tabauiel 1 cxeMbl: « Ikojorudeckue (HpakTopsr», «CBETOBOM CIEKTP», « IKOJIOTHUECKUE
TpyHIibl )KUBOTHBIX ITIO OTHOHICHUIO K CBETY», ((TeHJ'IOKpOBHBIe JKHUBOTHBIC», ((XOJ'IO}IHOKPOBHBIG
KUBOTHBIEY, «DUNOIOTUYECKUE aJanTalllK >XKHUBOTHBIX», «Cpeapl OOMTaHUS OpPTraHU3MOBY,
«buonornyeckue putMe», «JKuszneHHsie Gopmbl pacTeHuin», « KuzHeHHbIe POPMBI JKUBOTHBIX),
«IJKocHucTeMa MIMPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOro Jseca», «llenu nuranusy»,
«XumanaectBoy, «Ilapazutuzmy, «Konkypermusy, «Cumonosy», «KommMmeHncamuzmy.

Oo6opynoBanue: repOapuu  PaCTEHUH W IKUBOTHBIX, INPUCIOCOOJICHHBIX K BIIUSHUIO
pa3IMYHbIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHH, CBETONIOOWBBHIC, TCHEIIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHus, repoapuu U KOJIJIEKIMU TEIUI0II00UBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX paCTEHU,
yyyena MNTULl U 3Bepei, repOapuu pacTeHHi, OTHOCALIMXCS K TUrpoduraM, Kcepopuram,
Me30(guTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJJIEKIMH )KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax, TrepObapum M KOJUJIEKUMHM pacTeHUM W JKUBOTHBIX, OOJaJalOIIUX YepTaMu
IPUCIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBMH JKU3HH, TrepObapuM M KOJUIEKLIHUU
pacTeHuil U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIMH KUBOTHBIX, YUAaCTBYIOIIUX B
pas3InYHbIX OMOTHYECKUX B3aUMOJICHCTBHUSAX.

JlabopaTopHasi padoTa «BrisiBIeHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi padora «BbisiBJICHHE TPHUCTIOCOOJICHU OPraHU3MOB K  BIIHASHHIO
TEMIIEPaTypbI».

JlabopaTopHasi pa6oTra «KAHaTOMHUYECKHE OCOOCHHOCTH pPACTEHUH W3 pa3HBIX MeECT
oOUTaHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU nonyssinuu. [lomymnsanus kak Ouojgoruyeckas CucTema.
Pons HeomHOpomHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEH OWOJOTHU BHUIOB B
(hopMHUPOBAHUN TPOCTPAHCTBEHHOM CTPYKTYpHI MOy iauuii. OCHOBHbIE MTOKA3aTeNH MOMYJISIIHN:
YHCJICHHOCTh, TUIOTHOCTh, BO3pPACTHAash M IOJIOBAsl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocra, CMEPTHOCTDb, MUTPALIHSL.

Dkojorudeckas CTpykTypa nomyisiuu. OleHka YHCICHHOCTH MOMmyJsaiuu. J(nHamuka
NOMyJIAUU U €€ perysiius. buornueckuit moTeHman nonyasaui. MoaenupoBaHue TUHAMUKA
nomyysiiui. KpuBbIe pocTa YUCICHHOCTH momyisiuu. Kpuble BbhkuBaHUS. Perymsus
YUCIICHHOCTH TOMYJISIIIAIA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBHCAIIAX OT IUIOTHOCTH.
DKOJOTHYeCKHe cTpaTeruu BUaoB (1- u K-ctparerun).

[Tonstne 00 »sKoJOTMUYECKOW HHUIE BUIA. MecTooOuTaHue. MHOromMepHas: MoOJIEb
skosornueckord HumM Jx. .M. Xarunncona. Pasmepsl skonorudyeckord HUIIM. [loTeHnmanbHas u
pearu30BaHHAas HUILIHU.

Bun kak cucrema momynsiumid. Apeanbl BUIOB. BHAbl M UMX JKU3HEHHBIE CTPaTErwu.
DKOIOTrHYeCKre SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MHIPAalUid JKUBOTHBIX. bHOJOrmueckue uWHBa3UU
Yy’KEpOJHBIX BUOB.



JdemoHcTpauuu

Iloprpet: dx. N. XaTunHCOH.

Tabuuibl ¥ cXeMbl: « DKOJIOTHUECKUE XapaKTePUCTUKH OMyJIsaumny, «IIpoctpancTBeHHas
CTpYKTypa mnonyisuun», «Bo3pactHble mnupamuasl nomnyiasmun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTH 3eMJIM pPa3JIMYHBIMU OpraHuzMamu», «Mopenb 3Konorudeckod Humu JIx.

N. XaTtunnconay.

OO6opynoBanue: repoapuy pacTeHU, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHus ceMsH pacTeHUN K PacCEeNeHUIO.

Tema 9. DKoJ10rus cCOO0IIECTB. DKOJOTHYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHM3MaMH B
ouoreHo3se.

Okocucrema Kak oOTkpeiTas cuctema (A. Jx. Tencnaun). DyHKUMOHATIBHBIE OJIOKU
OpraHM3MOB B SKOCUCTEME: NPOAYLEHThbI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. Abuorndyeckue O10KU 3kocucTeM. [10UBBI U MIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoOBHBIE ITOKa3aTeau SKocUcTeEMbl. brioMacca u mpoayKuus. JKOJIOrHuecKue MMpaMuIbl
qrces, 6MoMacchl ¥ SHEPTUU.

Junamuxa OKOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HamipaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBudHbBIC U
BTOPUYHBIC CYKIIECCHM M WX NPUYUHBL. AHTPOIOTCHHBIC BO3JCHCTBUS Ha CYKIICCCHU.
KnumakcHoe coobmiectBo. buopazHooOpasue M TOTHOTa KpPYyroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpupoHbie SKOCUCTEMBL. DKocUcmeMbl 03€p U peKk. DKocucmemvl MOpel U OKeaHos.
Oxocucmemvl myHOp, 1eco8, cmenetl, NyCnbvlHb.

AHTpOHOFGHHHe OKOCHCTCMBI. AI‘pOBKOCI/ICTeMa. Al"pOI.[CHO3. Pazmuuns MCKIY
AHTPOIIOTCHHBIMU U ITPUPOJHBIMH SKOCUCTCMAMMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas ¢iopa u dayna.
CuHaHTponuzauus ropojackoi (¢ayHbl. buonornueckoe ¢ XO34HWCTBEHHOE 3HAYEHUE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aUMOJACWCTBUN  OpPraHU3MOB B
IKocUcTeMax. Poib  kackaonozo spgexma u 6ud06-30udpuxamopos (Kiouesvix 6udos) 6
@yHrkyuonuposanuu sxocucmem. IlepeHoc SHEPTUU U BEIIECTB MEXKAY CMEKHBIMU YKOCUCTEMAMHU.
YCTOWYUBOCTh OpPraHW3MOB, TOMYJSIIMA W JKOCHCTEM B YCIIOBUSX ©CTECTBCHHBIX U
AHTPOIIOT€HHBIX BO3IECUCTBUN.



Mexanuzmvl  6030eticmeust 3a2pﬂ3H€HulZ PA3HbIX munoe Ha Cy60p2aHu3M€HHOM,
OP2AHUSMEHRHOM, NONYJAYUOHHOM U  OKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJOSUHUECKO2O
HOpMUpOBAHUA AHNPONOCERHO2CO0 6030€liCmeEusl. MeTtomoorus MOHUTOpPpHHTA CCTCCTBCHHBIX U
AHTPOIIOTCHHBIX 3KOCUCTEM.

JdemMoHcTpanuu
Hoptper: A. k. Tencnu.

Tabauisl u cxembl: «CTpyKTypa OMOIIEH032», « IKOCUCTEMA IIIUPOKOTUCTBEHHOTO JIECAY,
«JKocUCTeMa XBOWHOTO Jiecan, «DyHKIMOHAIBHBIE TPYIILI OPTaHWU3MOB B JKOCHCTEME),
«KpyroBopor BemecTtB B dkocucrteme», «llemn muTaHus (macTOWIHAs, JETPUTHAsN)»,
«IKOJOTHYECKAs TUPaMHJIa YUCEI», «DKOJIOTHIYECKas MUpaMuia OMOMacCh», « DKOJIOTHIECKast
nupaMua sHeprun», «OdpaszoBanue 6onota», «[lepBuunas cykuneccus», «BocctaHoBneHue neca
ocJIe ToXkapay, «IKOCHCTEMa 03epay», K ATPOIeHO3», «KpyroBopoT BEmIECTB U MIOTOK SHEPTHH B
arporieHo3e», «[IpumMepsl ypoboskocucTem.

Ob6opynoBanue: repbapun pacTeHUil, KOJUIEKLIIMHM HACEKOMBIX, dydeja NTHULl U 3BepeH,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onrcanue ypOooIKOCHCTEMBDY.

JIaﬁopaTopHaﬂ paﬁoTa «I/I3yquI/1e pa3H006pa31/1;1 MCJIKHUX IMOYBCHHBIX YJICHHUCTOHOI'NX
B Pa3HBIX DKOCHUCTCMAX.

IKCKypeus «IKCKypcHsi B TUITHIHBIA OMOTeoneHo3 (B AyOpaBy, OCpe3HsIK, IbHHK, Ha
CYXOJIOJIbHBIN WIJIM MIOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha T0JIC WU B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3KocUCTEMA

buocdepa — oOmennanerapuast o6osiouka 3emiiH, Te€ CYIIECTBYET WIH CYIIECTBOBaja
*u3Hb. Pa3BuTHe npeacrasnenuit o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnazackoro o
6uocgepe. Obnactu 6nocdeps u e€ coctas. JKnpoe BemecTBo 6uochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIliecTBOBaHusl 6uocdepbl. OcobeHHOCTH Orochephl Kak TI00ambHOM
9KOocHCTeMBbl. J[MHamuuyeckoe paBHOBecwe B  Ouocepe. KpyroBopoTbl BemiecTB
OMOTeOXMMHUECKUE LUKIIBI (Yriiepoa, a3ota). PUTMUYHOCTH sBIEHMIA B Gnocdepe.

3onanbHOCTh OMochepsbl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJPA, XBOWHBIE
jeca, CMEIIaHHbIE W IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHBI, ITyCTHIHH, TPOIIHMUECKHUE Jieca,

BBICOKOTOPBS. KitMMar, pacTUTENbHBIN U )KUBOTHBIN MHP OMOMOB CYIITH.

CtpykTypa W (QYHKLUUS JKUBBIX CHUCTEM, OLEHKAa WX PECypCHOro NOTEHIMalda |
O6rocepHbIX QyHKITHIA.

JdemMoHcTpanuu



[Hoptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabaumst u cxembl: «I'eochepst 3emnmn», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriepoja B npupoae», «KpyroBopor kuciopoaa B npuponae», «Kpyropopor Boasl B IpUpOIE»,
«OcHoBHBIE OMOMBI cy1ny, « Knumatudeckue nosca 3emnn», « Tynapay, «Taiiray, «CMenaHHbIH
necy, «IupokonucTBeHHBIN ecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii gecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBek 1 OKpYyKawIIas cpeaa

DKOJOTHYeCKHe KPHU3UChl M WX MNPUYMHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHne BOAHOM cpeapl. OXpaHa BOIHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPOIIOr€HHOE BO3JICUCTBME HAa PACTUTEIbHBIA M SKMBOTHBIM Mup. OxpanHa
pacTUTEIBHOTO U KMBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXpaHbl MpUpoabl. KpacHble KHUTH.
Oco0o0 oxpansiembie npupoansie Tepputopun (OOIIT). boTtannueckue caabl U 300JI0THYECKUE
MapKU.

OCHOBHBIE TPUHIMIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA U IPUPOJIbI. ParoHansHoe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOoTHYecKoro pasHooOpasust 3emnm. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3rcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIC MTOCIIEICTBUSI.

Passurne METO/I0B MOHUTOPHHIA pa3BuUTHUsA ONACHBIX TEXHOTE€HHBIX
npoueccos. CucmemHule uccnedosaHus nepexooa K pecypcocbepezarowell u
KOHKYpeHmocnocoonot  sHepeemuke. buonocuueckoe  pasnoobpasue  u  b6uopecypchni.
Hayuonanvnvle ungopmayuonusie cucmemvl, obecneuusarowue OOCMyn K UHGopmayuu no
COCMOSIHUIO OMOENbHBIX 8U008 U IKocucmeM. OCHOBbI IKOpeadbUIumayuu 3KoOCUcmem u cnocobos
O60opvOLL ¢ buonospescoenusmu. Pexoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JdemoHcTpauuu
Tabmuubl W cxewmbl: «3arpsisHeHHE aTMocdepb», «3arps3HeHue TUIpocheph»,
«3arpsi3HeHHE MOYBBDY, «[[apHUKOBBIHI dPPerT?, «Oc000 0XpaHseMble IPUPOIHBIE TEPPUTOPUID,

«Mogenu ynpasisieMoro MUpay.

Oo6opynoBanwue: Gororpaduu oOXpaHsIeMbIX PaCTeHUH U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepaunn, KpacHol KHUTH peruoHa.

IHNJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI



@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHUS OOyYarOMIMMUCS
pOrpaMM CpeAHEro o0miero o0pa3oBaHus: JINYHOCTHBIC, METAIIPEIMETHBIC M ITPEAMETHEIE.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUSA IMPOrpaMMBI 110 ouoJIornu BBIICJICHBI
CIIEAYIOUINE  COCTAaBIIAIONIME: OCO3HAHHE OOy4YaIOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
WJEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEIIBHOCTH u
CaMOOIIPECACIICHUIO, Haluvue momueayuu K O6y‘{eHI/IIO 6I/IOJ101"I/II/I, yeirenanpaeieHnoe
paseumuye BHYTPEHHUX yOEXKICHUN JTMUYHOCTH HA OCHOBE KJIIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX
TPagUIMNA Pa3BUTHA OHOJOIMUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUAIOIIUXCS
PYKOBOACTBOBATHCA B cBOEH ACATCIBHOCTH IEHHOCTHO-CMBICJIIOBBIMU YCTaAaHOBKaMU, IMMPUCYIITUMHU
CUCTEME OMOJIOTNYECKOT0 o0pa3oBaHusl, Hanuuue npasoco3Hanus YKOJIOTUIECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS B €IMHCTBE
y4eOHOH M BOCIHUTATEIBHOMW JEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHUCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, TPUHATHIMHU B
o0IecTBe TpaBWJIaMH W HOPMaMH TOBEJICHHUS W CIIOCOOCTBYIOT TpoIleccaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUS, PAa3BUTHS BHYTPEHHEHW MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa W CTaplIieMy ITOKOJEHHUIO, B3aHMHOTO
YBOKCHHS, OEpPEe)KHOTO  OTHOMIEHUS K  KyJIbTYpHOMY  HACJIEIUI0O W TPAJUIUAM
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiiuu, NpUpoae U OKpy-Karolieu cpene.

JIN4HOCTHBIE pe3yIbTAaTHl OCBOCHHS YUeOHOTO npeaMeTa «bHonorusy T0MKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIUXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
NO3UIMEH JIMYHOCTH, CHCTEMOW ILEHHOCTHBIX OpPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOILIECTBa,
pacuMpeHne XU3HEHHOTO ONbITa M OINbITA JAEATEIBHOCTH B INPOIECCe PEeaTH3aldl OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpak1aHCKOr0 BOCIIUTAHMSA:

C(OPMHPOBAHHOCTh TPAXKIAAHCKON TMO3WIMUA  OOYYArOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTH K COBMECTHOM TBOpLIeCKOﬁ ACATCIIBHOCTH IpHU CO3AaHNN y‘IC6HI)IX IMPOCKTOB,
pCIICHUA yLIe6HBIX M IIO3HABATCJIbHBIX 3a1a4, BBIIIOJITHCHHUN OMOJOTHYECKUX OKCIICPUMCHTOB;

CIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO TIO3ULMIO 110 OTHOLIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U O0BACHATH €€;

YMCHUC YUUTBIBATH B CBOUX ﬂeﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTHBHOT'O
BSaHMOﬂeﬁCTBHﬂ n}oneﬁ C pasHbIMHA y6e>K)IeHI/I$IMI/I, KYJbTYPHBIMU LEHHOCTSIMU U COLIMATIbHBIM
IMOJIOKCHUEM,;



TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJTHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX W HCCIEIOBATENbCKUX 3aJad, YBAKHUTEIBHOTO OTHOIIEHUS K MHEHHUIO
OTIIMTOHEHTOB NP 00CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh POCCUMCKOM TPakIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA, YBAKCHHS
K CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH mepes PoauHOM, rOpAOCTH 3a CBOW Kpau, CBOIO

Ponuny, cBOM SI3BIK M KYJIBTYPY, NPOIUIOE U HACTOSIIIEE MHOIOHAIIMOHAIIBLHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUI0 W IAMATHUKAM IPUPOMBI,
JNOCTHKEHHAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE
OHMOJIOTHY, TOHUMAHWsI 3HAYCHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB MIPHUPOJIBI, B )KU3HU YEJIOBEKA U

COBPEMEHHOTO OOIIECTBA;

HﬂeﬁHafI Y6€)K)IéHHOCTI), TOTOBHOCTD K CJIYKCHHUIO U 3alIUTEC OTe‘—ICCTBa, OTBECTCTBCHHOCTbH
3a ero cyap0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPOa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYyallMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATUSA LIEHHOCTEM CEMEHHOMN *U3HU B COOTBETCTBUM C TPAJAULMSIMHU HAPOJIOB
Poccun;

4) ICTETHICCKOTO BOCIIMTAHMUA

ACTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs ICTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IIOHHMMaHHE SMOIIMOHAJIBHOI'O BO3I[GI710TBH$I JKHBOM npupoasl 1 eé HOECHHOCTH,

TOTOBHOCTH K CaMOBBIPAXXCHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPCMIJICHUC IIPOSBJIATH
Ka4dycCTBa TBOp‘IGCKOﬁ JIMYHOCTH,

5) puzuyeckoro  BOCHUTAHUAA, (OPMHMPOBAHUA  KYJbTYPbl  30POBbS U
IMOIMOHAJIBHOIO 0JIArONOJIYYHS:

MIOHMMaHMEe U peasn3alys 3J0pOBOro 1 6€30macHOro oopasa KU3HU (340pOBOE NMUTAHMUE,
coOI0ICHNE TUTMEHUYECKUX IMPaBWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,



peryisipHass (U3MUECKass AaKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

IMOHUMAaHWEC [CHHOCTU IIPpaBUJI HWHAUBHUAYAJBHOI'O W KOJUJICKTUBHOI'O 0e301acHOTO
IMOBCACHUA B CUTyallUAX, YI'POKAOIIUX 30J0POBbIO U JKU3HU nroz[eﬁ;

OCO3HAHME IOCIEACTBUI M HENPHUITHUS BPEAHBIX NMPUBBIUEK (YIOTPEOJICHMS aJIKOTroJIs,
HapKOTUKOB, KypeHUs);

6) Tpya10BOr0 BOCIMTAHMS:
TOTOBHOCTB K TPY/Y, OCO3HAHUE IICHHOCTH MacTepCTBa, TPY101100He;

TOTOBHOCTB K aKTHUBHOU JCATCIIBHOCTH TEXHOJIOTHYECKON n COHH&J’IBHOﬁ
HaITpaBJICHHOCTH, CIIOCOOHOCTH HHULIUUPOBATh, IJIAHUPOBATL U CAMOCTOATCIILHO BBIIIOJIHATH
TaKYyIO ACATCIIbHOCTD,

WHTEPEC K Pa3IMuHbIM cepaM MpoPecCHOHATBHONU ACATEIHHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOpP OyayIieii mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO U CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HU,

7) 3K0JI0TMY€eCKOT0 BOCTIUTAHMSI:

9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HH HA 3eMIIe,
OCHOBE €€ CYIIIECTBOBAaHUS,

MOBBIILIEHUE YPOBHS HKOJIOTMYECKOM KyJIbTYphl: NPHOOPETEHUE ONBITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKN UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEN CPEIBI;

OCO3HaHHUE TI100aTbHOI0 XapaKTepa dKOJOTHUYEeCKUX Mpo0OieM U MyTel X peleHus;

CIIOCOOHOCTH MCIOJIB30BATh NMPHUOOpETaeMble IPU U3yYEeHUH OMOJIOTMH 3HAHUS U YMEHUs
IpU PEIICHUH MPOOJIeM, CBSA3aHHBIX C PAIMOHAIBLHBIM IPUPOIONOIB30BaHUEM (COOIIOICHHE
IMpaBuJI MOBCACHUA B IIPUPOAC, HAIIPABJICHHBIX Ha COXPAHCHUC PABHOBCCHA B 3KOCHCTCMAX,
OXpaHy BUIOB, YKOCHCTEM, OHochepsl);

AKTHUBHOE HETIPUATHE ACHCTBUN, MPUHOCAIIMX BPEI OKPYKAIOIICH MPUPOTHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUATHBIE IKOJIOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JIEUCTBUI U NMPEIOTBpAIATh UX;

HAJINYHUEC Pa3BUTOr0 SKOJIOTHYECKOI'O0 MBIIICHUS, 9KOJIOTHYCCKOU KYyJbTYpPBbI, OIIbITA
JIESITEILHOCTH  DKOJIOTHYECKOM HAIllpaBJICHHOCTHU, YMCHHUSA PYKOBOJACTBOBATHCIA HUMHU B
HO3HaBaTeJ'II>HOI71, KOMMYHHKaTHBHOP'I n COHH&J’IBHOﬁ IMPAKTUKE, TOTOBHOCTH K Y4YaCTHIO B
HpaKTquCKOﬁ JI€SITEILHOCTH DKOJIOTHYSCKOM HAIIPpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUSL:
C(OPMHPOBAHHOCTL MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHA HAyKd M OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOIO Ha JUaJIOre KyJbTYyp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;



COBEPILICHCTBOBAHUE A3BIKOBOM U YUTATEIBCKOM KYJIBTYPbI KaK CPEJICTBA B3AUMOICHCTBU
MEKy JIFOJIbMU U TIO3HAHUS MUDAa;

MOHMMaHHE CIEeNU(PUKN OMOIOTHM KaK HAyKH, OCO3HaHUS e€ ponu B (HOPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUU LIEIOCTHOTO MPECTaBICHUS 00 OKpY KalolLieM
MHpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH ITPOOJIeM COXpPAHEHUS IPUPOHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTU OUOJIOTUU I COBPEMEHHOM LMBUIN3ALUU: 00eCTeUeHUS
HOBOTO YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MIOUCKA MyTeH BBIXOJA U3 II00aNbHbBIX
HKOJIOTHUECKUX MPOoOJIeM U obecreueHus epexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJOTMYECKUX 3HAHUU B LENSIX MOBBIIICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YyHKIIMOHAJIBLHOU
IrPaMOTHOCTH o0yuaroumxcs, GopMUpyeMOl Mpu U3y4eHUU OHOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJOB IIO3HAHUA, HUCIOJb3YEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJy4YyaeMble 3HAHUS [Js aHainu3a u OOBSCHEHUS SIBICHUMN
OKPY’KaIOIIET0 MHpa M MPOUCXOASHIMX B HEM HM3MEHEHUW, YMEHHE JenaTh OOOCHOBAaHHBIC
3aKJIIOUYEHHsT HAa OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C IEIbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OWOJNIOTUYECKUE 3HAHUS MJISl PEIIeHUs
npo0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE€ I€HHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHWUW 10 OWOJIOTMM B COOTBETCTBUU C IKH3HECHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeamMeTHbIe pe3yibTaThl OCBOCHUsI y4eOHOro mpeamera «bruomorusy BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexXnpeaMeTHbIC) OOIIEHAYYHBIC TOHATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
u CHCI_H/I(I)I/IKy MCTOHOB IMO3HAHMS, UCTIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAayKax (BGH_ICCTBO, SHEpru-,
SIBJICHHE, TPOIIECC, CHCTeMa, HAYyYHBIM (DAaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsi, UCCIEOBaHNUEe, HAOIIOJIEHNE, U3MEpPEHUE, SKCIICPUMEHT W JPYTHE); YHHBEpCaIbHBIC
y4ueOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYIISITUBHBIE), 00ECIIEUYNBAIOIINE
(dhopMupoBanre (QYHKIIMOHATHHONH TPAMOTHOCTH U COIMALHOW KOMIIETCHIIMU OOYYarOIIUXCS;
CIOCOOHOCTh o0ydJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,



MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHBIC Yy4eOHBIC JICHCTBHS B IO3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

B pesynprare u3ydeHuss OMOJOTMM Ha YpOBHE CpeaHEro ooOimero oOpa3oBaHUsA Yy
oOyuarorierocsi OyayT copMUpOBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUCOHBIC NEHCTBHS,
KOMMYHHMKAaTHBHbIE YHUBEpCAJbHbIE Y4eOHblEe JEWCTBUSA, PETYJISITUBHbIE YHHBEpPCAJIbHBIC
yueOHbIC JICHCTBUS, COBMECTHAS JICATEIILHOCTb.

MeTtanpenmeTHble pe3ysbTaThl OCBOCHHUS MPOTPaMMBbl CPETHEro 00IIero oopa3oBaHUs
JOJKHBI OTpaXkaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:
1) 6a3oBbIe JIOrMUYecKHe AeHCTBUA:

CaMOCTOSITENIbHO (POPMYJTIMPOBATh M aKTyalIM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAThH IIPU OCBOCHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA (aHaJ'II/Ba,
CHUHTE3a, CpaBHEHMS, KiacCcUpUKaIuu, OOOOIICHHsI), PACKpPbIBATh CMBICT OHOJOTHYECKHUX
HNOHATUHN (BBLIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATD CBS3H C APYTUMHU NOHATUIAMH);

OIPCACIIATL LCIU ACATCIBbHOCTH, 3a/laBast IapaMCTpbl W KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTDB PE3YyJIbTAThl ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCTIOJIb30BaTh OHMOJIOTUYECKHE TMOHATUS Il OOBSICHEHUS (PAKTOB M SBICHHHA KUBOU
HPUPOJIBI;

CTPOUThH JIOTUYECKHE PACCYKAECHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, [0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IMPUMCHATE CXCMHO-MO/JICJIIbHBIC CPEACTBA IJId NPCACTABJICHUA CYHICCTBCHHBIX CBs3EH U
OTHOIIICHUU B HN3YyYaCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXKce HpOTI/IBOpe"II/Iﬁ pa3Horo pozaa,

BBISAIBJICHHBIX B Pa3JIMYHbIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKAX,

pa3pabarbIBaTh IJIaH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIIMXCS MAaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTUBBI B ACATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PE3YJILTATOB LECJIAM,
OLCHUBATL PUCKH HOCHCI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJIMHHUPOBATh W BBIMONHATH pPabOTy B YCIOBHSX pEANIbHOTO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHHUU )KU3HCHHBIX HpO6JICM.



2) 0a30Bble HCCIeA0BaTENbCKUE 1eCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKONW U MPOSKTHON AESITeTbHOCTH, HABBIKAMHU
paspelieHuss npodeM, COCOOHOCThI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOHMCKY METO/OB
pelleHus MPaKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIO/Ib30BAaTh PA3IUYHbIE BUIbI JIEATEIBHOCTH I10 IIOJYYEHHIO HOBOI'O 3HAHUSA, €T0
UHTEPIPETALNH, PEOOPA30BAaHUIO U MPUMEHEHHIO B Y4EOHBIX CHUTYaIMsIX, B TOM YHWCIE TpU
CO3JIaHMM Y4EOHBIX U COLMAIbHBIX IPOEKTOB;

(hopMHUpPOBATH HAYYHBIN THI MBIIUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATHUSAMHU U METOJIAMMU;

CTaBUTb U CI)OpMy.]'II/IpOBaTL COOCTBEHHEIE 3aJa4dyu B O6pa3OBaTCHBHOﬁ ACATCIIbHOCTH H
JKU3HCHHBIX CUTYALUAX;

BBISIBJIATH TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaATh 3a/Jady, BbIABUTATh
TUNOTE3y €€ pelIeHus, HAX0IUTh AprYMEHTHI I J0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh

rapameTpsl U KpUTEPUH PELLCHUS;

AHAJIM3UPOBATL TIOJIYUCHHBIC B XOJC PCHICHUA 3aJadud pPE3YyJIbTaTbl, KPUTUYCCKU
OIICHUBATHb UX NOCTOBECPHOCTD, IPOTHO3UPOBATHL UBMCHCHHUEC B HOBBIX YCJIOBUAX;

AaBaTb OICHKY HOBBIM CUTYyallUsIM, OLICHUBATDH HpHO6p€TéHHI:Iﬁ OIIBIT,

OCYUICCTBJIATDH LICJIGHaHpaBHeHHBII;'I IMOUCK IEpPCHOCAa CPCACTB U CHOCO6OB HeﬁCTBHH B
npoecCHOHANIbHYIO Cpey;

yMETh TIEPEHOCHTh 3HAHUS B TIO3HABATEIBHYI0O W  MPAKTUYECKYIO  00JacTh
KU3ZHENIESATEIIbHOCTH;

YMCTb UHTCIPHUPOBATH 3HAHUSA U3 PASHBIX y‘le6HBIX npeaAMCETOB;,

BBIJIBUT'aTb HOBBIC HJCH, IPCjiaraTb OPUTHHAJIIBHBIC IMOAXOJAbl W PCHICHUSA, CTAaBUTH
HpOGHGMLI " 3aJiavuu, JOIYyCKAaOIUC aJIbTCPHATUBHBIC PCIICHU.

3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATbCA B Pa3IMYHBIX MCTOYHHMKAX MH(OpMaIM (TekcTe yuyeOHOro mocolwus,
HAYYHO-TMOMYJISIPHOM JUTEepaType, OMOJIOTHYECKUX CIIOBApsSX M CIPABOYHUKAX, KOMIIbIOTEPHBIX
06a3ax JaHHbBIX, B VIHTepHeTe), aHAIM3MPOBaTh HH(POPMALMIO pa3IUYHBIX BUAOB U (opMm
IPEJICTaBICHUS, KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(bopMyJIHpOBaTh 3aMpOChl W MPUMEHATH PA3IMYHBIC METOJBI TPU TMOUCKE W OTOOpe
Ouosornueckoi nHGpopMauu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUSI YUSOHBIX 3a/1a4;

HpI/I06peTaTB OIIBIT HMCIIOJIB30BaHUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFI/Iﬁ,
COBCPHICHCTBOBATH KYJIbTYPY dKTHBHOT'O UCITIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTCM;



CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY NpPEICTABICHUS OHMOJIOTHYECKON
nHpopmanuu (cxeMsbl, rpaduKy, JUarpamMmbl, TaOJIUIIbI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HAy4yHBIM f3BIK B KAauyeCTBE CpeACTBa IpH paboTe C¢ OMOJOrHYecKOu
uH(popManueil: MpUMEHITh XUMHUUYECKHE, (PU3MUECKHEe U MAaTEMAaTHYECKHE 3HAKH M CHMBOJIBI,
¢dopmyinel, abOpeBuaTypy, HOMEHKJIATypy, WHCIONb30BaTh M IPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIAJE€Th HAaBBIKAMHM paclO3HaBaHWs W 3alIMThl HHGOpMANKH, HHOOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBi1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:
1) o0menmue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH B JHANIOTe
WIN JUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMOH TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBAThH
CY)XJIEHUSI OTHOCHUTEJIbHO BBINOJHEHUSI MpeIIaraéMod 3aJlayd, y4HUTbIBATbH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUHI IPYTUX YUACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHHUS, MOHMMATh 3HAUYEHHE COIMAIbHBIX
3HAKOB, NMPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallu, yMETh CMAr4aTh KOH(IUKTHI U
BECTH I1EPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHHUS W B3aUMOJACHUCTBUS, MOHMMATh HAMEPEHHUS
JIPYTUX JIFOICH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme
(hopMynHupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAas /1eATeJIbHOCTD:

MOHUMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U UHIMBUAYAIbHOW pabOTHl pU
pelieHny OMoJI0ruueckor mpobieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS ITPYMIIOBBIX
(hopM B3aMMOAEHUCTBUS NPH PEIICHUH yueOHO 3a1auu;

BBI6I/IpaTB TEMATUKy U METOAbl COBMCCTHBIX JEUCTBUM C y‘léTOM O6H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH KaXKI0TO 4jIcHa KOJIJICKTHUBA,

MPUHUMATH 1I€JIM COBMECTHOM J€ATEIBbHOCTH, OpPraHU30BbIBATH M KOOPIUHUPOBATH
JIEUCTBUSA 10 €€ TOCTUKEHUIO: COCTABIISTH IUIaH JEUCTBUM, paCIIPEACIISATh POJIU C YYETOM MHEHHI
YYaCTHUKOB, O0CYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHMBATh KAUeCTBO CBOETO BKJIAJA U KaX/I0TO YYaCTHUKA KOMaH/bl B OOIIMN pe3yiabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;



npejaraTb HOBBIE MPOEKTHI, OLICHUBATH UAEU C MO3ULHUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTYyaAlUAX,
MMPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMATHUBHBIM.

OBiajieHHe YHUBEPCAJIbHBIMY PeryJATHBHBIMHU AeHCTBUAMM:
1) camoopranu3anus:

HCIIO/IL30BaTh OHMOJIOTHMYECKUE 3HAHUS JJIs1  BBIABJICHUA HpO6J’IeM U HUX PCUICHHUA B
KHU3HCHHBIX U yqe6HBIX CUTyalusXx;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSAX M IMOCTYIKAaX IO OTHOIICHUIO K YKHBOW MPHUPOJAE, CBOEMY 370POBBIO U 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATh IMO3HABATEIBHYIO ACATEIBHOCTD, BBISABISATH MPOOIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3adaud B O0Opa30BATEIBHON JAESITENLHOCTH U

KU3HCHHBIX CUTYallUAX;

CaMOCTOSITEJILHO COCTABJISATh IUIAH PELIEHUs IPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MTPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paclMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;

JieJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO IIUPOKON 3PYTUIMU B PA3HBIX 00JIaCTAX
3HaHUH, MOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHTyallMsIM, BHOCHTb KOPPCKTHUBBI B ACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECJISAM;

BJIJICTh HaBbIKAMH [TO3HABATEIBHON pedieKCun Kak 0CO3HAHMS COBEPIIAEMBIX JICHCTBUI
Y MBICIIUTEJIBHBIX POLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOIB30BATh MPUEMBI pedieKCUn
JUIsl OLIEHKU CUTYalllH, BIOOpA BEPHOTO PEILICHHS;

YMEThb OUCHUBATH PUCKHU U CBOCBPECMCHHO IIPUHHUMATDL PCHICHUS 110 UX CHHIKCHUIO,

NMPpUHHUMATh MOTHBBI U APTYMCHTBI APYTHUX IIPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,



3) npuHsTHE Ce0s1 M APYrUX:

IMpUHHUMATh CG6$I, IHOHHMMas CBOM HEJOCTATKN U JOCTOMHCTBA,

[IpUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX MIPU aHAJIA3€ PE3YIbTaTOB AE€ATEIbHOCTH;
IpU3HABATh CBOE MIPABO U MPABO APYTUX Ha OLIMOKY;

pa3BUBATb CIIOCOOHOCTD ITIOHUMATh MHUP C IO3ULHU APYTI'Oro 4YCJIOBCKaA.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOSHHS cojAepkaHHUs yueOHoro mpeamera «buonorus» Ha
yri1yOJI€HHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecnieueHue pouIBLHOTO
o0yueHus oOyuaromuxcst 6uogorud. OHM BKJIIOYAIOT: cnenuduyeckue s OMOJOrMHM HayuyHbIe
3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH 10 OCBOEHUIO, UHTEPIIPETALIMU U IPe0Opa30BaHUI0 3HAHUI,
BUJIbI IEATEIIBHOCTH 10 NOJTYYESHUIO HOBBIX 3HAHUHN M UX MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cUTyanusx. [IpeameTHble pe3ysbTaThl IPEICTaBIEHbI 110 rojlaM
U3Y4CHHUS.

IIpenmeTHble  pe3ynbTaThl  OCBOEHHUS ydeOHoro mnpenmera «buomorus» B 10
KJacce N0IKHBI OTPAKATh:

c(hOPMUPOBAHHOCTH 3HAHUN O MECTE M POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(hOpMHUPOBAHNUY €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IPUPOJIBI U PEIICHUN
npo0JeM palMoHaIBHOTO MPHPOJIONIONIB30BAHMS, O BKIIA/Ie POCCUHCKUX U 3apyOeKHbIX YUEHBIX
B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHUCTEMON OMOJIOTMYECKHX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
OMOJIOTMYECKHEe TEPMUHBI W TIOHATUS (JKU3Hb, KJIETKa, OpPraHW3M, MeTaboJM3M, TOMEOCTas,
CaMOPETYJISIITUS, CAMOBOCTIPOM3BECHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BHUTHE),
omonormdeckue Teopun (kinerounas tTeopus 1. I1lIBanma, M. llneiinena, P.Bupxosa,
XpoMocoMHasi Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. W. BaBunoBa — o neHTtpax
MHOT000pa3usi U MPOUCXOKACHHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
MEPBOTO MOKOJICHUS, PACILICIUICHUS, YACTOThI TAMET, HE3aBUCUMOI0 HacjienoBanus I'. Mennens,
TOMOJIOTUYECKUX PsIIOB B HaciencTBeHHod wu3sMmeHuuBoctd H. W. BaBuiosa), mpuHIMIBI
(KOMIJIEMEHTapHOCTH);

BJIAICHUC OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHUS, UCITIOJIB3YCMbIX B OHOJIOTHNYECKUX
HCCIICIOBAHUAX KHMBBIX 00BHEKTOB (OHHC&HI/IC, HU3MCPCHUC, Ha6J'IIO,I[eHI/Ie, BKCHepI/IMeHT);



YMEHME BBIJIENSATH CYLIECTBEHHbIE ITPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U DYKapHuOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKa,
MIPOLIECCOB KUZHEEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (MeTab0JIn3M), MPEBPAILEHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(HOI0 U reTepOTPO(YHOT0 TUIIOB MUTAHUS, POTOCUHTE3a M XEMOCHHTE3a, MUTO34a, MEH03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIEHOTO pa3BUTHS, pPa3sMHOXKEHHS,
WHIMBUAYAIbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TI'€HOB, Te€TepO3Hca,
HCKYCCTBEHHOT'O 0TOOpA;

YMEHHE yCTaHaBJIMBaTh B3aMMOCBS3U MEXIYy OPraHOMIAMHU KIETKH M UX (YHKUIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUAMHU, MEXKAY OpTaHAMH M CUCTEMaMU OPTaHOB Y
pacTeHui, JKMBOTHBIX M 4YENOBEKa M WX (DYHKIMAMH, MEXIy CHCTEMaMH OPraHOB M HX
(GYHKIMAMH, MEXIy dSTalmaMd OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA M YKU3HEHHBIX
IIMKJIOB OPraHM3MOB, OJTalaMyd SMOPHOHAJIBHOTO PpA3BUTHSA, TCHOTUIIOM M (EHOTHUIIOM,
(eHoTHIIOM U (paKTOpaMu cpesibl OOUTaHHS;

YMCHUC BBIABJIATL OTIWMYHUTCIIBHBIC MPU3HAKU KUBBIX CUCTCM, B TOM YHCIJIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCEHUC HCIIOJIB30BATh COOTBCTCTBYIOIIMEC APTYMCHTHI, 6I/IOHOFI/I‘I€CKYIO TCPMHUHOJIOTUIO
W CUMBOJIMKY JJI JOKa3aTCJIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTCMATHYCCKUX I'PYIIII;

YMCHHUC pPCIIaTb OMOJOrHYEeCKUe 3a/laud, BbIABJIATH HNPUYUHHO-CIICACTBCHHLIC CBA3U
MCKAY UCCIICAYECMbIMU OMOJIOrHYECKUMU nponeccaMu U SIBJICHUAMU, 1€JIaTh BBIBO/IbI U ITPOTHO3bI
Ha OCHOBAHHH ITIOJTYUCHHBIX PC3YJIbTATOB;

YMEHHE BBIIOIHATH JIAOOPATOPHBIE U MPAKTUYECKHE pabOoThl, cOOMI0OaTh MpaBuiIa Mpu
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPSATh HX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
hopmynupys 1esb UCcCae0BaHus, aHATM3UPOBATh TIOJYYCHHBIC PE3YJIBTATHI U JICNIaTh BHIBOIBI,

YMEHHE Y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKONW paboTe Mo OMOJIOTHH, SKOJIIOTUH U
MeAMIIMHE, TPOBOIUMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOLIECTB, U MyOJUYHO MPEACTABISATH
MOJTYYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHE OIICHMBATh JSTHUYECKHE aCMEeKThl COBPEMEHHBIX WCCICIOBaHW B 00JacTu
OMOJOTMM U MEIUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBICHHOE
M3MEHEHHE TeHOMA M CO3/]JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATH OCO3HAHHBIN BbIOOp Oyayiiel npodeccnoHanbHOM AeATeNbHOCTH
B o0nacth OWOJOTMH, MEIWIWHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIILCKOTO XO35HCTBA,
MUIIEBONH TPOMBIIIIEHHOCTH, YIIyONsTh TO3HABATENbHBIM MHTEpPEC, HAMpaBICHHBIH Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOMIEH MpPOGEcCCHH W TPOAOCIDKEHHE OHOIOTHYECKOTO
00pa3oBaHMs B OPraHU3ALUAX CPETHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMS.

Hpe,[[MeTHLIe PE3YJIbTaThl OCBOCHUAA yqe6Hor0 npeamMeTa «buonorusy» B 11
Kjiacce NOJUKHBI OTpaXaTb:



c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE M POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBaHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa, B TO3HAHWW 3aKOHOB
IPUPOJIBI U PEHICHUH DKOJIOTHUYECKUX MPOOJIeM YelIOBEUeCTBa, a TaKXKE B PEIICHHUU BOIIPOCOB
PaIMOHAILHOTO IPUPOIOTIOIH30BaHUS, U B (DOPMHUPOBAHHH IICHHOCTHOTO OTHOIIICHUS K PUPOJIC,
o0IIecTBy, YENOBEKY, O BKJIAJleé POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Onoyoruu;

YMEHHE BJIAJICTh CHCTEMOU OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIFOUACT ONMPEICICHUS H
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAralouMX OWOIIOTUYECKUX TEPMUHOB U TOHITHHA (BHI,
sKocucTtema, Ouocdepa), Ouonormyeckue Teopun (dBonormoHHas Tteopus Y. JlapBuna,
CUHTeTHYeCKas Teopusi »3Bomtouuu), ydenus (A. H. CeBepuoBa — 0 MyTAX M HampaBICHHSIX
spommtonuu, B.W. Bepnanackoro — o 6uocdepe), 3akoHbl (reHeTu4eckoro papHoBecus Jx. Xapau
u B. BaitnOGepra, 3apoapimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma FO. JIubGuxa,
9KOJIOTUYECKON MUpaMUIbl SHEPTHUH ), TUOTE3bI (runore3a «vmupa PHK» V. I'unbepra);

YMEHHME BJIAJETh OCHOBHBIMM METOJAMU HAy4YHOTO I[I03HAHUSA, HCIOJb3yEMBIMU B
OMOJIOTMUECKUX HCCIAEAOBAHUSAX JKHUBBIX OOBEKTOB W JKOCHUCTEM (OINMHCAaHHWE, HW3MEpPEHHE,
HaOII0/IeHNE, PKCIIEPUMEHT), CITIOCOOaMU BBISBIICHUS U OLIEHKH aHTPOTOTEHHBIX M3MEHEHUU B
MIPUPO/IE;

YMCEHHUC BBIACIIATE CYHICCTBCHHBIC ITPU3HAKW: BHUIOB, 6I/IOF€0H€HO3OB, OKOCHUCTEM H
6I/IOC(bepLI, CT3.6I/IJ'II/I3I/IPYIOU.ICFO, ABWIXKYIICTO H  pPa3pbIBArOMICIO CCTCCTBCHHOI'O 0T60pa,
AJIOMaTPHUICCKOIro U CUMIIATPUICCKOI' O BI/II[006pa3OBaHI/I$I, BJIMAHUSA JABMOKYIIHUX CHUJI SBOJIIOIUHN
Ha FGHO(I)OHI[ MOITyJIAIHHU, HpI/ICHOCO6H€HHOCTI/I OpTraHu3MOB K CpCac O6I/ITaHI/I}I, qepeaoBaHUA
HaHpaBJ'ICHI/Iﬁ 9BOJIIOLIMH, KPYTOBOPOTa BCIICCTB U ITOTOKA SHEPTHUU B SKOCUCTEMAX

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXK]y MPOIECCAaMU HBOJIIOIUH, JIBIKYITUMU
CHWJIaMU aHTPOINOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpTaHU3MOB;

YMCHUC BbISBJIATH OTJIMUUTCIILHBIC IPU3HAKU JKUBBIX CUCTCM, HpI/ICHOCOGHGHHOCTL BUJ0B
K Ccpeac O6I/ITaHI/I5I, a0OMOTHYECKUX M OHMOTHYECKMX KOMIIOHEHTOB OKOCHUCTEM, B3aHMOCBSI3EH
OpTraHu3MOB B COO6IJ.I€CTBaX, AHTPOIIOTCHHBIX W3MEHEHMI B AKOCHCTEMax CBOEH MCCTHOCTH,

YMCHHUEC HCIIOJIB30BATH COOTBCTCTBYIONIUC APTYMCHTHI, 6I/IOJ'IOFI/I‘IeCKy'IO TCPMUHOJIOTUIO
U CHUMBOJIMKY IJId J0Ka3aTCJIbCTBa POJACTBA OPraHM3MOB PA3HBIX CHCTECMATHYCCKUX TPYIIII,
B3aUMOCBA3U OPTaHU3MOB U CPCIbL O6I/ITaHI/I${, CAUHCTBA YCJIOBCYCCKUX pac, HeO6XOI[I/IMOCTI/I
COXpPAaHCHUA MHOFOO6paSI/I$I BUJIOB W 3KOCHUCTEM KaK YCJIOBHA COCYLICCTBOBAHUSA IPUPOJAbI U
YCJIOBCUYCCTBA,

YMCHHUC pPCIIaTb OMOJOrHYeCKUe 3a/laud, BbIABJIATH HNPUYUHHO-CIICACTBCHHBIC CBA3U
MCIKAY UCCIICAYCMbIMU OMOJIOrHYECKUMU nmponeccamMu U SIBJICHUAMU, N€JIaThb BBIBO/IbI U ITPOTHO3bI
Ha OCHOBAHHH ITIOJIYUCHHBIX PC3YJIbTATOB;

yYMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKTUYecKue padboThl, cOOJI0IaTh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPSATh HX OSKCIEPUMEHTAIBHBIMH CPEACTBAMH,
(hopMyHpys 1IEeTh UCCIIEA0BAHNUS, aHATM3UPOBATH ITOJTYICHHBIC PE3YIIbTAThI U JICJIaTh BHIBO/IBI,



YMEHHUE y4acTBOBATh B y4eOHO-HMCCIEI0BATEIbCKONH paboTe Mo OMOJIOTHH, SKOJIOTUH U
MeAMIIMHE, TPOBOJUMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, U MyOJUYHO IMPEACTABIATH
MOJYYEeHHBIEC PE3YIbTaThl HA YUEHUUECKUX KOH(DEPEHIUIX;

YMEHHE OILICHUBATh THUIOTE3bl U TEOPHH O MPOMCXOXKJICHUU JKU3HU, 4EJIOBEKAa U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBHIX M CIOCO0AX MPEAOTBPAICHUS TIIOOATBHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BHIOOP Oyayiel npodeccuoHalbHOM AesTeIbHOCTH
B o0mactu OWOJNIOTHH, OSKOJOTHUHU, MPHUPOJONOIL30BAHUS, MEIUIUHBI, OWOTEXHOJIOTHUH,
TICUXOJIOTUH, BETEPUHAPHHU, CEJIBCKOTO XO3SHCTBA, MHUIIEBON MPOMBIIUICHHOCTH, YTiIyOJsiTh
M03HABATEIIbHBIN HHTEPEC, HAITPABIICHHBIM HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccun
U TIPOJIOJDKEHNE OMOJIOTHYECKOro 00pa3oBaHMs B OPraHU3AIMIX CPETHETO MPodeccuOHAIbHOTO

U BBICIIETO 0Opa30BaHuUs.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHue pa3genoB 1 TeM nporpamMmel KonnyectBo 4acos
n/n Bcero  KoHTporbHble MpakTnyec
paboTbl paboTbl

1 Buonorus kak Hayka 1

2 XKunBble cuctembl n UX N3ydeHune 2

3 Buonorus knetku 2 0.5

4 Xnumuyeckasi opraHmsaums KneTku 10 1

5 CTpoeHune 1 OyHKUUKN KIEeTKN 8 2

6 O6MeH BeLLecTB U NpeBpaLleHne aHeprum B 9 1 1
KneTke

7 HacnepncreeHHada nHgopmaumnsa n peanusaums eeé 9 1 0.5
B KrneTke

8 YKM3HEHHbIN LMK KNETKN. 6 1

9 CTpoeHue 1 yHKUMKN opraHmamoB.IMMyHUTET 17 1 1.5

10 PasmHOXeHue n pasBuTne OpraHn3MoB 8 1.5

11 leHeTuka — HayKka O HacrneaCTBEHHOCTU U 2 0.5
N3MEH4YMBOCTM OPraHN3mMoB

12 3aKOHOMEpPHOCTU HacneacTBEHHOCTMU 10 1

13 3akoOHOMEpPHOCTU M3MEHYMBOCTH 6 1

14 [eHeTuka yernoBeka 3 1 0.5

15 Cenekunsa opraHn3MoB 4 1

16 BuoTexHonorusa n cuHTeTU4eckas duonorus 4

17 PesepBHoOe Bpems 1

18 0 0

19 0 0

20 0 0

OBLEE KOJIIMYECTBO YACOB MO NPOIrPAMME 102 4 13

11 KJIACC



Ne
n/n

oo Ok WDN

7
8
9
10
11
12

HanmeHoBaHne pa3aernioB n TemM nporpamMmmbl

3apoxaeHne n pa3suTne 3BONIOLMOHHBLIX NpeacTaBneHnn
B Ouonoruu

MwukpoaBontouus n e€ pesynbTaThl
Makpoasontouus n e€ pesynbTaThl
[MpoucxoxaoeHne n passuTne XXmM3Hu Ha 3emne
[MpoucxoxaeHne YenoBeka — aHTPoOMNoreHes

JKoSormsa — Hayka 0 B3aMMOOTHOLLEHUSX OpraHn3mMoB U
HaZopraHM3MeHHbIX CUCTEM C OKpY»XKatoLlen cpeaomn

OpraHnambl 1 cpega obuTaHms

OKonorns BUOoB 1 Nonynsaunim

3JKonormsa coobLLEecTB. DKONMOrM4Yeckne cUcTembl
Buocdepa — rnobanbHas akocuctema

Uenosek 1 okpyxatowiada cpega

PesepBHoOe Bpems

OBLEE KONMMYECTBO YACOB IO NMPOIrPAMME

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

a b WDN

N

10
11
12

13

Tema ypoka

Brvonorns kak koMnnekcHas Hayka u Kak 4acTb
coBpeMeHHoro obuiecTtsa

KuBble cuctembl N NX CBOMCTBA
YpoBHEBasi opraHmM3auns X1UBbIX CUCTEM
NcTopus oTKpbITUA U n3yveHuns kneTkn. KnetoyHas Teopus

MeToabl MONEKYNSPHOM N KNEeTOYHON Bruonornu.
MpakTnyeckasn paboTa «M3yvyeHme MeToaoB KIeTO4HOM
Buonoruun (xpomaTtorpadus, anekTpodopes,
anddepeHumansHoe ueHTpudyrnposanue, MNUP)»
XUMUYECKUI COCTaB KNeTKu

MuvHepanbHble BelwecTBa KneTku, ux buonornyeckas posb

OpraHudeckne BewecTBa KneTkm — 6enku. JlabopatopHas
paboTta « O6HapyxeHne 6enkoB C NOMOLLIbIO Ka4eCTBEHHbIX
peakumnmn»

CeoicTBa, knaccudgmkaums u yHKumm 6enkos
OpraHu4yeckne BelecTBa KNeTkM — yrrneBoabl
OpraHudyeckne BelwecTBa KNeTkM — nunuabl

HyknewnHosble kucnotel. AHK n PHK. JlTabopatopHas
paboTta «/ccrnegoBaHne HyKNENHOBBIX KUCHOT,
BblAEeSIEHHbIX N3 KNEeTOK pasfinyHbIX OPraHN3MOB»

CtpoeHue un coyHkunn AT, [pyrue
HykneosnaTpugocdatol (HTP)

Bcero KoHTponbHbIe

4

14
6
15
10
3

—_—
N © ©o

o 00 O O

[ N N Y N

—_— ) -

KonunyecTtBo 4yacos

paboThl

Mpak
pe

KonunyectBo 4YacoB
Bcero KoHTponbHble [lpakTy

paboThl

pat



n/n

14

15
16
17

18

19

20

21
22
23

24

25

26
27
28
29

30

31

32

33
34
35

Tema ypoka

CekBeHunpoBaHue [JHK. MeToabl reHOMUKM,
TPaHCKPUNTOMMKM, NPOTEOMMUKMN

MeToabl CTPyKTypHOM Buonorum
Tunbl kNeTok. [NpokapnoTrnyeckas KrneTka

CTpoeHune aykapmoTmnyeckomn kneTku. MNpakrtnyeckasa paboTa
«M3yyeHme cBONCTB KNETOYHON MeMBpPaHbI»

[MoBEPXHOCTHbIN annapat KNneTku
OpaHomembGpaHHble opraHomnabl kKneTku. MNpaktudeckas

paboTa «M3yyeHne ABMKEHNS LMTONNasMbl B
PacTUTENbHbIX KNeTKax»

[MonyaBTOHOMHbIE OpraHonAbl KNEeTKU: MUTOXOHOPUN,
nnactugbl. JlabopaTtopHas pabota «MccnegosaHne
nnasmonusa n gennasMmonunsa B pacTUTENbHbIX KNeTKax»

HemembpaHHble opraHouabl KNeTkn
CtpoeHue n byHKuumn sgpa

CpaBHuUTENbHAsA XapaKTepUCTMKa KNEeTOK 3yKapuoT.
JTabopaTopHas paboTta «M3yyeHne CTpoeHns KneTok
pasnU4YHbIX OPraHN3MoB»

AccnmMunaumnsa n QUCCUMMuUnsaUnsa — ABe CTOPOHDI
meTabonuama. Tunbl obmMeHa BewecTB. JlabopaTtopHas
paboTa «/3yyeHne kKaTannTn4eckon akTMBHOCTU
depMeHTOB (Ha nNpumepe amunasbl U Katanasbl)»

depMeHTaTMBHbIN XapakTep peakunin KNneTovyHoro
meTabonuama. JlabopatopHasa paboTa «M3yveHune
dhepMeHTaTMBHOIO pacLiensieHnsa nepokcuaa Bogopoaa B
pPacCTUTENbHbIX N XMBOTHbIX KNEeTKax»

Benku-aktnBaTopbl 1 6€NKN-MHIIMOBUTOPBDI
ABTOTPOMHbIV TUMN 0OMeHa BeLlecTs
doTOCUHTES

XemocuHTes. JllabopaTtopHasa pabota «CpaBHeHne
npoueccoB OTOCUHTE3A N XEMOCHHTE3a»

AHaspobHble opraHnambl. Buabl 6poxeHus. JlabopaTopHas
paboTta «CpaBHEHME NPOLECCOB DPOXEHUS U AbIXaHUS»

A3p0o6HbIe OpraHM3Mbl. JTanbl IHEpreTuyeckoro obmeHa.
OHeprna membpaHHOro rpagneHTa NnpoToHoB. CuHTe3 ATO:
PaboTta npoTtoHHOM AT®-CuHTa3bI

O606wweHne 1 cuctemaTudaums 3HaHun no teme "ObmeH
BELLECTB 1 NpeBpaLleHme aHeprum B knetke" /
KoHTponbHas pabota no teme "ObmeH BeLWECTB U
npeBpaLleHne aHeprnmn B kneTke"

Peakuun maTpmnyHOro cnHTesa
TpaHckpunuus — MmaTpuyHbIM cuHTEe3 PHK
TpaHcnauus n eé atansbl

KonunyectBo 4YacoB
Bcero KoHTponbHble [lpakTy

paboThl pact
1
1
1
1 0
1
1 0
1 0
1
1
1 0
1
1 0
1
1
1
1 0
1
1
1 1



n/n

36

37
38
39

40
41
42
43
44

45
46

47

48
49

50

51

52
53
54
55

56
57
58
59

60
61
62

Tema ypoka

KoonpoBaHne ammHokucnoT. Ponb pubocom B GMOCUHTE3E
Oenka

OpraHusauusi reHoma y NpokapuoT 1 3ykapuoT
MonekynsipHble MexaHn3Mbl 3KCMPEeCCHM FTEHOB Y 3yKapuoT

Bupycbl — HekneTouHble OPMbI XN3HM U 0BNUraTHble
napasuTbl. [MpakTuyeckas pabota «Co3gaHne mogenu
BMpYyCca»

BupycHble 3aboneBaHunsa YenoBeka, XXUBOTHbIX, paCTEHUN
HaHoTexHonorum B 6uonorun n meamunHe

KN3HEHHbIN LMKN KNETKN

MaTpuyHbin cnHTes OHK

Xpomocombl. JlabopaTopHas paboTta «N3yyeHne xpoMocom
Ha roToBbIX MUKpONpenapaTax»

[leneHne KneTkn — MuTo3

Tunbl kneTok. KapnoknHes n untoknHes. Perynauums
XM3HEHHOro LMKna KneTok. JlabopatopHas paboTa
«HabntogeHne MMTo3a B KNeTkax KOHYMKa KOpeLLKa Jyka
(Ha roToBbIX MUKpoOMNpenaparax)»

O0600LeHne n cnctemaTusaumns 3HaHMM No Temam
"HacneactBeHHas nHopmaums n peanusaums ee B
kneTke", "XKnusHeHHbIn umkn knetkn" / KoHTponbHasa paboTta
no Teme "Peakumm MaTpuyHoro cuHtesa"

OpraHusm kak eauHoe uenoe

TkaHu pacteHui. JlabopaTtopHasa paboTta «N3yyeHune
TKaHEWN pacTeHun»

TKaHW XXMBOTHbLIX 1 YenoBeka. JlabopaTopHas paboTta
«M3yyeHmne TKaHen XNBOTHbIX»

OpraHbl. Cuctembl opraHoB. JlabopaTtopHas paboTta
«WM3yyeHne opraHoOB LIBETKOBOIO pacTeHUsI»

Onopa Tena opraHM3moB
[BVXeHe opraHn3MoB
MuTaHne opraHnM3MoB

[MnTaHMe NO3BOHOYHbIX XXMBOTHbIX. [TVLLeBapuUTenbLHaAs
cucrtemMa 4ernoBeka

[bixaHve opraHn3mos
[bIXxaHre NO3BOHOYHbIX XUBOTHBIX U YeroBeka
TpaHcnopT BeLecTB y OpraHn3moB

KpOBeHOCHaFI cncrtemMa No3BOHOYHbLIX XXKUBOTHbBIX U
yesioBeKka

BbligeneHue y opraHnamos
3awmTa y opraHM3mos
MMmyHHas cuctema yenoseka

P N N Y N, N

[ N N Y N

[ O . U

KonunyectBo 4YacoB
Bcero KoHTponbHble [lpakTy

paboThl

pat



n/n

63
64

65
66
67
68

69
70
71

72

73

74

75

76
7

78

79
80
81
82
83
84

85
86

Tema ypoka

Pa3,D,pa)KI/IMOCTb n peryndaumna 'y opraHm3amoB

FyMOpaanaﬂ perynauna n SHOOKPUHHaA cuctema
XMBOTHbLIX N YeJltOBEKa

®dopMbl pa3MHOXEHMS OPraHN3MOB
[MonoBoe pasMHOXeHne
Mewnos

MameToreHes. ObpasoBaHue 1 pas3BUTME NOMOBbLIX KIETOK.
JTabopaTtopHas paboTa «M3yvyeHne cTpoeHns NonoBbIxX
KNeTOK Ha roToBbIX MUKpOMNpenapaTax»

NHovBmnayanbHoe pasBuTne opraHM3MOB — OHTOreHes
3aknagka opraHoB U TKaHeW U3 3apOAblLLIEBbIX NTIUCTKOB

PocT n passutne xuBoTHbIX. JlTabopaTopHasa paboTta
«BblsiBneHne npu3HakoB cxoAcTBa 3apoabllLen
MO3BOHOYHbIX XXMBOTHbIX»

PaamMmHOXeHWe 1 passuTtre pacteHui. JlTabopaTopHas
paboTta «CTpoeHne opraHoB pasMHOXEHWS BbICLLUNX
pacTeHumn»

O0600LeHne n cnctemaTusaumns 3HaHuU No Teme
"CTpoeHune n pyHKuumn opraHnamos" / KoHTponbHasa paboTta
no Teme "CTtpoeHne n pyHKLMmM opaHn3mos"

NcTopus cTaHOBREHUS 1 pasBUTUSA FTEHETUKM KaK HayKu.
OCHOBHbIE MOHATMSA U CUMBOIbI reHeTUKW. JlabopatopHas
paboTa «[lpo3oduna kak 0O beKT reHeTUYECKNX
ncenegoBaHUny

3aKoHOMEpPHOCTM HacnegoBaHWsS NPU3HAKOB.
MoHornbpuaHoe ckpewmBaHue. lNpaktuyeckas paboTta
"U3yyeHmne pesynbTaToB MOHOrMOPUOHOIO CKpeLLMBaHNA y
aposodunbl”

LinTonornyeckne ocHOBbl MOHOMMBPUAHOIO CKPELMBaHUS

AHanM3V|py+0Luee CKpelwmBaHue. HenonHoe
OOMUHUNPOBaHUE

AunrnbpunaHoe ckpelumBaHue. MNMpaktudeckasa pabota
«M3yyeHmne pesynbTaToB ANrMOPUOHOIO CKpeLLMBaHUS y
Apo3odurbi»

LinTonormnyeckmne ocHoBbl AUrMOpMOHOro CKpeLLmBaHns
CuenneHHoe HacnegoBaHMe NPU3HAKOB
XpoMoCOMHasa Teopus HacneacTBEHHOCTH

"eHeTuKa nona

(eHOTUN KaK LenocTHasa cuctema

"eHeTn4ecKnn KOHTPOSb Pa3BUTUSA PACTEHUN, XKUBOTHbIX U
Yyenoseka

MN3ameHuMBOCTb Npu3HaKkoB. Buabl nameH4MBOCTH
MoaudunkaunoHHas N3MEHYMBOCTb

—_— o )

[ N N YR N "

KonunyectBo 4YacoB
Bcero KoHTponbHble [lpakTy

paboThl

pat



n/n

87

88

89

90

91

92

93
94

95

96

97

98

99

Tema ypoka

BapVIaLI,I/IOHHbIﬁ paa v BapmnaumnoHHadA KpuBasd.

JTabopaTopHas paboTta «MccnegoBaHne 3akOHOMEPHOCTEN

MOAndUKaALMOHHON N3MEHYMBOCTU. ToCcTpoeHne
BapunaLMOHHOro psiga U BapuaLmMOHHOW KPUBOM»

eHoTUNUYeckasa nameH4YnBocTb. KomMObuHaTuBHasA
M3MEHYMBOCTb

MyTaunoHHasi uaMeH4MBoCTb. MNpakTnyeckas paboTta

«MyTauunn y aposodurnbl (Ha roToBbIX MUKpOMNpenapaTax)»
3aKOHOMEPHOCTN MyTaLMOHHOrO npouecca. nUreHeTnka u

SNMMreHoMunKa

O606LeHre n cnctemaTudauyusa no teme "eHeTuKa - Hayka

O HacneacTBEHHOCTU N U3MEHYMBOCTU OpraHnamoB" /
KoHTponbHas paboTta no teme "eHeTMka"

"eHeTuka yenoseka. NpakTnyeckas pabota "CocraBneHue

N aHanus pogocrnosHon"
MeToabl MeAULIMHCKOW rEHETUKU

3HayeHne MeauLMHCKOM reHeTMKN B NpeaoTBpaLLeHnn U
nevyeHnn reHeTUYeckux 3abonesaHui YenoBeka

OcHoBHble NOHATUA cenekunn. JlabopaTtopHasa paboTa
"M3yyeHne copToB KYJIbTYPHbIX pacTEHUN 1 NOPOL
JOMaLLHNX XXNUBOTHbIX"

MeToabl cenekunoHHoun paboTol. JlabopatopHas paboTa
"M3yyeHne meTooB cenekummn pacteHmn"

[oCTumxKeHnsa cenekunm pactTeHnn U XMBOTHbIX.
MpakTnyeckas pabota "lMpmBuBKa pacteHnn"

CoxpaHeHue, U3y4eHUe 1 UCMOoNb30BaHNE reHeTUYECKMX
pecypcoB

BuoTtexHonorns kak Hayka u oTpacsib NPoOn3BOACTBA.
MpakTnyeckas pabota "M3yyeHne o6bEKTOB
ounotexHonornn"

100 OcHOBHbIe HanpaBneHNsa CUHTETMYECKUIA Bruonorum
101 XpoMOCOMHas 1 reHHas UHXXeHepus
102 MeanumHckme bruoTexHonormm

OBLEE KOJNMYECTBO YACOB MO NMPOIrPAMME
11 KJIACC

Ne
n/n

Tema ypoka

OBosntounoHHasa Teopus Y. apsuHa
[BuxyLime cunel aBosnoumm Bugos rno Y. [lapsuHy

KonnyecTtBo 4yacoB

Bcero KoHTponbHble [lpakTy

1

QO = 2

paboThl pact

0

4 1

KonuyecTtBo 4acol

Bcero KoHTposnbHble [lpatl

Bopbba 3a cyuwecTBoBaHME, €CTECTBEHHbINA U UCKYCCTBEHHbIN

oTbop

paboThl p



11
12
13

14

15

16
17
18
19

20
21

22

23
24
25
26
27
28
29

30

Tema ypoka

d)OpMI/IpOBaHI/Ie CUHTETMNYECKON TEOPUN 3BOJTHOLINN

OTanbl 3BOMOLMOHHOIO npouecca: MMKpO3BOJIHOLUUA N
MaKpO3BOJ1IOLUNA

Monynauns — saneMeHTapHas eauHuLIa 3BOSTHOLUK

3akoH reHeTn4yeckoro pasHoBecus k. Xapawn, B. BanHbepra.
JTaBopaTtopHas paboTa «BbisiBneHne nameH4nBoCTM y ocoben
ofHoro Bnga»

OnemeHTapHble hakTopbl 3BOMHOLUN
O dekT ocHoBaTend. ekt ByTbITOYHOro ropribillka

Mwurpauuun. A3onsaummn nonynsaumn: reorpagpuyeckas,
Buonornyeckas

EcTecTBeHHbI 0OTOOP — HanpaBnsoLWmMn akTop 3BOMOLNN
Monoeon oT6op

MpncnocobneHHOCTb OpraHM3MOoB Kak pesynbTat
MUKpoaBonoumn. JlabopatopHas paboTa «MN3yyeHune
apoMop@o30B 1 ngmoagantauum y pactTeHnn n XMBOTHbIX»

Mprmepbl NnpucnocobneHnin y opraHn3moB:
mMopdhonornyeckune, uanonorndyeckne, bUoXnmMmyeckme,
noBegeH4eckue. JlabopaTtopHasn pabota «[MpncnocobneHus
OpraHn3moB N NX OTHOCUTESbHAs LienecoobpasHOCTb»

Bua, ero kputepun n ctpyktypa. JlabopaTtopHas paboTta
«CpaBHeHne BMAOB N0 MOPGOIOrM4eCKOMY KpUTEPUIO»

CTpykTypa Bnga
BupoobpasoBaHue kak pe3ynbTtat MUKPOIBOOLNN
CBs13b MMKPOIBOMOLUUKN U 3NNOEMUNOSIOTUN

MakpoaBontouusi. [NaneoHTonornyeckne MeToabl U3y4eHus
3BONOLMM

Buoreorpadgunyeckne meToabl U3y4eHUs 3BOSOLUU

OMbpuronornyeckue n cpaBHUTENbHO-Mopdonornyeckme
METOAbl N3y4YeHNs 3BOMOLUN

MOJ'IeKyJ'IFIpHO-FeHeTVI‘-IeCKI/Ie, Brnoxummnyeckmne n
mMaTemMaTundyeckme MetTogbl N3y4eHunsa aBosiounm

Ob6Lwwue 3aKOHOMEPHOCTU 3BOMOLMN

ApanTuBHas paguvauns. HepaBHOMEPHOCTb TEMMOB 3BONIOLMMN
Hay4Hble runoTesbl NPONCXOXAEHNS XN3HM Ha 3emne
[oHay4Hble NpeacTaBneHns O 3apoXXAEeHUN KU3HN

OCHOBHbIe 3Tanbl HEOPraHN4YeCKOM 3BOMOLINK

M'MnoTe3bl 3apOXKAEHNS KU3HU

NcTopusa 3emnn n metoabl €€ nsyyeHus. JlabopaTtopHas
paboTa «M3yyeHne n onncaHme NckonaemMbix OCTaTKOB
APEBHUX OPraHN3mMoB»

HavanbHble aTan.l opraqueCKoﬁ aBonwounn
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Konun4yectBo 4acol
Bcero KoHTponbHble [lpal
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n/n

31
32

33
34

35
36
37
38

39

40
41
42

43
44

45
46
47
48

49
50
51

52
53
54

55

56

Tema ypoka

JBoSoUNA aykapmoT

OCHOBHbIE 3Tanbl 3BONIOLUUN PacTUTENBbHOIO MUpa.
MpakTtnyeckas paboTa «MN3yyeHne ocobeHHOCTEN CTPOEHNS
pacTeHW pasHblX OTAENOBY»

OcHoBHbIe aTanbl 3BOMNHOLNN XXNBOTHOIO MuUpa

OBontounsa XnBOTHbIX. [pakTnyeckasn pabota «3yyeHune
0COBEeHHOCTEN CTPOEHUSI NO3BOHOYHbIX KUBOTHBIX»

Pa3BuTue XM3HM Ha 3emne no apam 1 nepuogam

Maccosble BbIMNPAHNA — ISKOJTOTMHECKNE KPU3UCHI NPOoLLUS1oro

CoBpeMEHHbIN 3KONOMMYECKMI KPU3UC, ero 0COBEHHOCTH

CoBpemeHHasi cuctema opraHmyeckoro mmpa. OCHOBHbIE
cucTemaTU4ecKkme rpynnbl OpraHn3mMoB

O6006LeHre n cnctemaTnsaunsa 3HaH1MM No Temam
"Mukpoasontouma n ee pesynbtaThl”, "Makpoasonioumna n ee
pe3ynbTathl"/ KOHTponbHasa paboTta no teme "OBontoums”

AHTpOI'IOJ'IOFVIFI — HayKa O 4yeJioBeke
Passutne Hpe,D,CTaBﬂeHMVI O NpouncxoxgeHmn 4yernoBeka

MecTo yenoBeka B CUCTEME OpraHM4YecKoro Mupa.
JTabopaTopHas paboTta «M3ydyeHne ocobeHHOCTEN CTPOEHMS
cKerneTa YenoBeKka, CBA3aHHbIX C NPAMOXOXAEHUEM»

[BwxyLLne cunbl aHTponoreHesa

CooTHowweHne BUONOrMYECKMX N coLmanbHbIX hakTOPOB B
aHTponoreHese

OcHoBHble cTagumn aHTponoreHesa
lNManeoreHeTnka 1 NnaneoreHoMuKa
dsonouma COBpPEMEHHOIO 4YeroBeka

Yenoseueckne pachbl. [Npaktnyeckas paborta «M3ydeHne
3KONOrMyeckmx agantaumm YenoBeka»

MexxancumnnnHapHble METOAbI aHTPOMNOSIOrMm
3apoxaeHve 1 pasBuTrUe 3KONormm

MeToabl akonorun. JlabopatopHasa paboTa «M3yveHne
MEeTOO0B 3KOSTIOrMYECKNX nccnegoBaHniny

3HauyeHne 3KOMorMYecknx 3HaHUn 4nsa Yenoseka
Jkonornyeckune gakTopsl

AbunoTtnyeckme aktopbl. CBET Kak 3KONOrM4ecKknin daktop.
JTabopaTopHas paboTta «BbisiBneHme npmucnocobneHun
OpraHM3MoB K BIIMSIHUIO CBETa»

AbunoTtuyeckue gaktopbl. Temnepartypa Kak aKosiorm4yeckmm
dakTop. JlabopaTtopHas paboTta «BbisBneHune
npucnocobrieHnin OpraHnM3MoB K BIIUSIHUIO TeMnepaTypbl»

AbuoTtnyeckme akTopbl. BNaHOCTb Kak 3KONOrM4ecKknn
dakTop. JlabopaTtopHas pabota « AHaTOMUYECKMNE
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Bcero KoHTponbHble [lpal
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n/n

57
58
59
60
61

62
63

64

65
66
67
68

69
70
71
72
73
74
75
76
77

78

79
80

81

82

83

84

85
86

Tema ypoka

0COBEHHOCTN pacTeHU U3 pa3HbIX MECT OBUTaHUS»
Cpenbl 0buTaHnsa opraHn3MoB

Buonornyeckne putmbl

KunsHeHHble (bopMbl OpraHM3MoB

BuoTtuyeckue dakTopbl

3HayeHne BUOTUYECKNX B3anMoaencTBuiA Ans
CYLLLeCTBOBaHUS OpraHn3MoB B cpefie 00MTaHus

Jkonormyeckne xapakTepucTuk/ Nonynauum

OcHoBHble nokasaTtenu NonynsaumMmn: YACNEHHOCTb, NITOTHOCTb,
BO3pacTHas 1 nonosas CTpyKTypa

OcHoOBHble nokasaTenu Nonynsauun: poXxaaeMocTb, NPUPOCT,
Temn pocTa, CMEPTHOCTb, MUrpaLmm

Okonorunyeckasi CTpyKTypa nonynsiumm
[dvHamuka nonynsaumm n eé perynaums
KpuvBble pocTa umcneHHocTn nonynsaummn. Kpmeble BbKMBaHMS

Jkonornyeckas Huwa Buga. JlabopatopHas pabota
«lMpncnocobneHnsa ceMsiH pacTeHu K pacceneHmno»

Bua kak cuctema nonynauum

3aKOHOMEPHOCTN NOBEAEHMST 1 MUTPALIMA XKUBOTHbIX
Coo6uecTBO OpraHn3MoB — BMOLIEHO3

JKocuCTeMa KaK OTKpbITad cuctema

KpyroBopoT BeLLECTB 1 NOTOK S3HEPIMM B 3KOCUCTEME
OCHOBHbIE MOKa3aTenn 3KOCUCTEMbI

JKonornyeckne nupamuabl

M3meHeHuns coobLecTB — CyKLeccum

MpupogHble 3KOCUCTEMBI. DKOCUCTEMbI 03EP U PEK.
OKOCUCTEMbI MOPEN N OKEAHOB

MpupogHble 3KOCUCTEMbI. DKOCUCTEMbI TYHAP, FIECOB, CTENEMN,
NYyCTbIHb

AHTpOI'IOFeH Hbl€ S3KOCUCTEMDbI

Yp6oakocuctemsl. MNMpaktudeckas pabota «M3ydeHne n
onucaHue ypbo3aKoCUCTeEMbI»

3aKOHOMEPHOCTU POPMUPOBAHMSA OCHOBHBIX B3auMOOENCTBUIA
OpraHn3MoB B 3KOCUCTEMaX

MexaHn3mbl BO3AENCTBUA 3arpsi3HEHUN PasHbIX TUNOB Ha
cybopraHn3amMeHHOM, OpraHU3MeHHOM, NONyNALMOHHOM U
9KOCUCTEMHOM YPOBHSIX

Buocdepa — obuwennaHetapHas obonoyka 3emnum
YueHue B. . BepHagckoro o 6uocdepe
3aKOHOMEpPHOCTU CyLLEeCTBOBaHNS Buocdepbl
KpyroBopoTbl BELLECTB 1 BUOreoxnmMmyeckmne LuKnbl
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n/n

87
88
89
90
91

92
93

94

95

96
97
98
99

100 PesepBHbIN yPOK
101 PesepBHbIN yPOK
102 PesepBHbIN YPOK

Ob

Tema ypoka KonunyectBo yaco

paboThl

3oHanbHoCcTb 6uocgepbl. OCHOBHbIE BMOMBI CyLIN
YcTonumnBocTb Grocdepbl

OKonornyeckme Kpusncbl n Nx NpUYMHLbI

BosgencTteue Yenoseka Ha Guocdepy

AHTpPOMOreHHoe BO3AENCTBME Ha PACTUTENbHbBIA N KMBOTHbIN
MUp

OxpaHa npupoabl 1
OCHOBHbIEe MPUHLUMIMbI YCTOMYMBOrO pa3BuTuA yernosedectsam 1
npupoabl

PauunoHanbHoOe npMpoaonosnib3oBaHMe U COXpaHeHne 1
Ouonoruyeckoro pasHoobpasunsa 3emnu

O06o0LeHre n cnctemaTusaums 3HaHKUM nNo Temam "3konorms 1 1
- HayKa O B3aMMOOTHOLLEHUSIX OPraHM3MOoB ApYr C APYrOM m
HaZopraHM3MeHHbIX CUCTEM C OKpy»KatoLleun cpegon”,

"OpraHu3mbl 1 cpega obutaHms", "Okonormst BUAOB U

nonynsauma”, "Okonorms coodLecTB. JKONorn4yeckmne

cuctembl", "Bruocdepa - rmodbanbHaga akocuctema" /

KoHTponbHas paboTta no teme "3Okonorus"

PesepBHbIN ypok
PesepBHbIN ypok
PesepBHbIN ypok
PesepBHbIN ypok

_ e A A

O A A A A A A

LWEE KONMMYECTBO YACOB MO NMPOIrPAMME

—

2 3

ITPOBEPSIEMBIE HA EI'J 110 BUOJIOTI'MA TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOM OBPA30BATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Ko
DOBe ﬂiMOFO IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yibTATaM OCBOECHUS
posep OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
TpeOoBaHMS

CdopMupOBaHHOCTh 3HAHHMIA O MECTE€ M POJU OWOJIOTUM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUpPOBAHMH COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHPA, B TO3HAHUH 3aKOHOB
MPHUPOJBI W PEIICHUH KM3HEHHO BAXKHBIX COIHAIBHO-3THYECKUX, HKOHOMHUECKHUX,
9KOJIOTHYECKHX MPOOJIEM YEIOBEYECTBA, a TAKKEe B PENICHUW BOIPOCOB PAIIMOHAIBLHOTO
MIPUPOJIOTIONIE30BaHUS, B (DOPMUPOBAHUK IICHHOCTHOTO OTHOIICHHS K MPHUPOJIE, OOIICCTRY,
YEeJIOBEKY; O BKJIAJE POCCHICKUX M 3apYOEIKHBIX VUEHBIX — OMOJIOTOB B PAa3BUTHE OMOJIOTHH

Bcero KoHTponbHble [lpal

P



Kon
NpoBepPsIeMoOro
TpeOoBaHUs

IIpoBepsiembie TPeGOBaHNS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMBbl CpeIHEro 001ero 00pa3oBaHus

Brnagenue cuctemMoli 3HaHHI 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHWS, HCIOJIb3yEMbIX B
OHMOJIOTMYECKUX HCCIICOBAHMUSX >KUBBIX OOBEKTOB M DKOCHUCTEM (OMHCaHUE, W3MEpEHHE,
MPOBEJICHUE HAOIIOCHUN ); CIIOCO0aMHU BBISIBIICHHS M OLICHKH aHTPOIIOTEHHBIX H3MEHEHUH B
IIPUPOJIE.

YMeHue BBIIBUTATh THUIIOTE3bI, IPOBEPSITh HUX HKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(dhopMynupys TeNb HCCIIEJOBaHUS, aHAU3UPOBATh IOJYYCHHBIC pE3yJIbTaThl W JIeNIaTh
BBIBO/IBL.

BrusiBneHne 3aBHCHMOCTH MEXKAY HCCIEAYEMBIMH BETUYMHAMH, OOBSICHCHHE IONYyYCHHBIX
pe3ynbTaToB U (opMyIMpOBaHUE BHIBOJOB C UCIOJIH30BAHUEM HAYUYHBIX TIOHATHMA, TCOPUHA U
3aKOHOB

YMeHue BIaaeTh CUCTEMOM OMOIOTHYSCKHUX 3HAHHIA, KOTOPast BKJIIOYACT: OCHOBOIIOJIATAOIIIHE
OMOJIOTHYECKUE TePMHUHBI U TIOHATHs (3KH3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BUI, MOMYJISIIAS,
AKOCHCTEMA, OMOIIEHO3, Orocdepa; METaboH3M, TOMEOCTa3, KIETOUHBIH IMMYHHUTET, OMOCUHTE3
OeJka, OHOTIOMMEPBI, TUCKPETHOCTh, CAMOPETYJIALHS, CAMOBOCIPOHM3BE/ICHUE, HACIICCTBEHHOCTD,
H3MEHYHUBOCTD, SHEPTO3aBUCHMOCTD, POCT U Pa3BHTHE);

Ouonormdeckue Teopuu: kietouHas Tteopust 1. IlIBamna, M. lllneiinena, P. Bupxosa;
KJIOHAJIbHO-CENeKTUBHOrO0 uMmyHuTera I1. Opaux, 11.1. MeunukoBa, XpOMOCOMHas TeOpuUs
HacyieacTBeHHocTH T. Moprana, 3akoH 3apojsiiieBoro cxozacrsa K. bapa, sBosounonnas
teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHs ABOIIOLNH, Teopus aHTporioreHesa Y. JlapsuHa;
Teopusi buoreoneno3a B.H. Cykauépa; yaenue H.U. BaBmiioBa o nieHTpax MHOroo0Opasus u
IIPOUCXOXKJEHUS KyJIbTYpHbIX pacTeHu, yueHue A.H. CeBeprioBa 0 MyTsIX U HaNpaBJICHUSIX
sBomonuy, yaenue B.W. BepHaackoro — o 6uocdepe);

3aKOHBI (eAUHOOOpa3usi TOTOMKOB TIEPBOTO TMOKOJICHHS, pACIISIUICHUS MPH3HAKOB,
HE3aBHCHMOI'0 HAacJeJ0BaHMA TMpu3HAKoB [. MeHpaens; CLEIJIEHHOrOo HaciaeIO0BaHUS
MPU3HAKOB M HApYILIEHUs cLelyieHus reHoB 1. MopraHa; TroOMOJOTHYECKHX PSZIOB B
HaciencTBeHHoN m3MeHunBocty H.M. BaBuiioBa; renernueckoro pasHoBecus Jx. Xapau u
B. Baitn6epra; 3apossimeBoro cxonctsa K. bapa; Ouorenernueckuii 3akon 3. ['ekkens, .
Miromnnepa);

MIPUHLUIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);
npasuia (MuHuMyMa 1O. JInbuxa, 3Komoruyeckor mupaMuIbl Yuces, 0MOMacChl U SHEPTHHN);

rurnote3bl (koarepsaTHoii A.U. Onapuna, nepeuuHoro Oynbona J[x. XonaeliHa, Mukpocdep
C. ®oxkca, pudbo3uma T. Uek)

Ymenne peuiaTtb MOMCKOBLIC OHOJIOTHYECKHE 3aJa4u; BBIABJIATH NPUYIUMHHO-CICACTBEHHLIC
CBA3U MCKIY UCCICAYCMbIMU OHOJIOTHUCCKUMU 06’beKTaMI/I, nponeccaMu U ABJICHUAMU, N€JIaTh
BbBIBOJIbI U IPOTHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PE3YJIbTATOB;

COCTABJIATh TEHOTHITHYECKHIE CXEMbI CKPEIIUBAHUS /ISl PA3HBIX TUIIOB HACICIOBAHUS MIPU3HAKOB
y OPraHU3MOB, COCTABJISATh CXEMBI [IEPEHOCA BEIIECTB U SHEPTUH B IKOCUCTEMAX (LICTH MUTAHUS,
THILEBBIE CETH)

Ymenue YCTaHaBJIMBATh B3AaUMOCBA3U MEKAY CTPOCHUEM U (I)yHKHI/IﬂMI/II OpraHoOn0B, KJICTOK
Pa3HbIX TKaHCI\/'I, OopraHaMu M CUCTEMaMM1 OPraHoB Y paCTCHI/II\/'I JKUBOTHBIX M YCJIOBCKA, MCKIY




Kon
NpoBepPsIeMoOro
TpeOoBaHUs

IIpoBepsiembie TPeGOBaHNS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMBbl CpeIHEro 001ero 00pa3oBaHus

3TanaMu 0OMeHa BEIECTB; 3TanaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX [[UKJIOB OPraHU3MOB,;
3TarmaMu SMOPHOHAIBHOTO Pa3BHTHS; TCHOTHIIOM M (peHOTHIIOM, (PEHOTHIIOM M (aKTOpaMu
Cpeabl O6I/ITaHI/IH; nmponeccaMu 3BOJIOIUH, AOBWXYIIHUMH CHUJIaMU  aHTPOIIOTCHE3a,
KOMIIOHCHTAMU pPa3JIMYHbIX DKOCUCTEM U HDI/ICHOCO6HCHI/I$[MI/I K HUM OpraHu3MoOB

Ymenne BBIACIIATD CYIICCTBCHHBIC ITPU3HAKHU:

CTPOEHHS BUPYCOB, KICTOK MPOKAPHOT M 3YKapUOT; OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpPTraHWU3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCHCTEM U Onochepsl; CTPOSHUS OPTaHOB U CHCTEM
OpPraHOB PaCTEHHH, )KMBOTHBIX, YEIIOBEKA; IPOIIECCOB JKU3HEACIATEIHHOCTH, TPOTEKAIOIINX B
OpraHu3Max PacTeHHIA, )KUBOTHBIX M YeJIOBEKa; OMOJIOTHYECKHUX MPOLIECCOB: OOMEHa BEIIECTB
(merabonu3M), uHGOpMAMK W MPEBpaIlEHUS HHEPruH, OpOKEHHUs, aBTOTPO(GHOro u
6 reTepoTpoHOr0 THIIOB MUTAaHUS, (OTOCHHTE3a H XEMOCHHTE3a, MHUTO3a, Meko3a,
raMeToreHesa, HSMOpHOTeHe3a,  IOCTAMOPHOHAIBHOTO  Pa3BHTHUS,  Pa3MHOKCHUS,
WHIWBUIYaJIbHOTO Pa3BUTHS OpraHni3Ma (OHTOTEHe3a), B3aUMOICHCTBHS T€HOB, T€TEPO3HCa;
JIEUCTBUI HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOMIETO, IBIDKYIIETO U Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOPA; aJTOMaTPHYECKOTO U CHMITATPUIECKOTO BUI000Pa30BaHUS; BIUSHUS
JBWOKYIIUX CHJI 3BOJIOIMHM HAa TeHO(QOH] MOMYJISIHUN; MPUCTOCOOTICHHOCTH OPTraHU3MOB K
cpene oOWTaHMA, YEpeJOBAHUS HAMPABIECHUI SBOJIOIUK;, KPYTOBOPOTAa BELIECTB M MOTOKA
9HEPrHH B DKOCUCTEMAX

ChopMHPOBAaHHOCT, YMCHHUSI BBIICIATh CYIICCTBEHHBIC NPU3HAKH BHPYCOB, KJIIETOK
MPOKAPHOT M DYKAPHOT; OJHOKJIETOYHBIX WM MHOTOKJIECTOYHBIX OPIaHHW3MOB, BHJIOB,
OHOreOLIEHO30B H DKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U IPEBPAIICHHS SHEPTHH B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO WM DHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHHMS, PA3BUTHA M Pa3MHOKCHHS, WHAWBUAYAJHHOTO pPa3BHTHS OpraHH3Ma
(oHTOTeHE3a), OOpBHOBI 3a CYIIECTBOBAHWE, ECTECTBEHHOTO OTOOpa, BUIA000pa3oBaHUS,
MPUCTIOCOOICHHOCTH OPTraHM3MOB K Cpelle OOMTaHHMs, BIMSHHS KOMIIOHGHTOB JKOCHCTEM,
AQHTPOIIOr€HHBIX M3MEHCHHH B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTA BEIECTB U
IpeBpalleHns DHEPIUU B onochepe

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOIOTHIO U
CHMBOJIUKY JUIS JIOKA3aTelbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIIL;
8 B3aMMOCBSI3U OPTaHU3MOB U CPE/bl OOUTAHHS; SMHCTBA YSTOBEUECKUX pac; HEOOXOAUMOCTH
3J0pOBOT0 00pa3a KHU3HH, COXPAHEHUS Pa3sHOOOpasus BHUAOB M DKOCHCTEM KaK YCIOBHUS
COCYILIECTBOBAHUSI IPUPO/IbI U YEJIOBEUESCTBA

YMeHHe  KpPUTHYECKH  OIICHMBATh  HWH(POPMAIMIO  OWOJOTMYECKOTO  CONIEpXKAaHUS;
WHTEPIPETUPOBATh ITUYECKHE AacCMeKThl COBPEMEHHBIX HCCIICOBAaHUN B  OHOJIOTHH,
MeIUIMHe, OWOTEXHOJIOTUH; pPaccMaTpuBaTh III00ATbHBIE JKOJOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO MO3UIIMIO

HEPEYEHDb 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 BUOJIOI'NA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 buosnorus kak Hayka. JKuBble cCTEMBI U UX U3yYEHHUE




Kon

1.1

IIpoBepsieMblii 3JIEeMEHT COAePKAHUS

CoBpeMeHHast ouosorus — KOMIUIEKCHAS HayKa. Buonornueckue HA
W u3ydaeMble MU TpoOsiembl. DyHIaMeHTa bHbIC, NPUKITAIHbIE M ITOMCKOBBIC HAYYHBIE HCCIICIOBaHY
OHOJIOTHH.

3HaueHne OWONOTHH B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBCHHO-HAYyYHOW KapTWHBI Mupa. [Ipodece
CBsI3aHHBIC ¢ OMOJIOTHEH. 3HaUeHHEe OUOJIOTHH B IMPAKTHUECKOM JESATETLHOCTH YEIOBEKA: MEIUITUHE, CEITbC
XO3MCTBE, IPOMBIIUICHHOCTH, OXPAaHE IPUPOILI

1.2

JXuBple cucTeMbl Kak mpenMmer n3ydeHus Ouosnoruu. CBOKMCTBA >KHUBBIX CHCTEM: CIHMHCTBO XHMHUECK
COCTaBa, IUCKPETHOCTh M IIETIOCTHOCTb, CIOXKHOCTh M YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITO
caMOoOpraHu3allys, CaMOBOCIPOU3BEIEHUE, Pa3APAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alM{ JKUBBIX CHCTEM: MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OpraHU3MEHH
MOIYJISIIIMOHHO-BUIOBOI, 9KOCHCTEMHBIH (OnoreorieHoTHYeCKuit), bnochepHslit. [Iporeccsl, Tporcxo s
JKUBBIX cucTeMax. OCHOBHBIE IPU3HAKHY KUBOT0. JKH3HbL Kak hopMa CyIIeCTBOBAHUS MAaTEPUH

1.3

Metoapl  Ouonormueckoid  Haykd. HaOmiojgeHuwe, U3MepeHHE,  OKCIEPUMEHT,  CHCTEMAaTu3al
MetaaHanu3. [ToHsTHE 0 3aBUCUMOI U He3aBUCHUMOU NepeMeHHo. [InanupoBanue sxcnepumenTa. [locTaHc
u mpoBepka runore3. HyneBas rtumote3a. I[loHsTue BBIOOpKHM © €€ JOCTOBEPHOCTh. PasC
B OHOJOrMYeCKMX JaHHBIX. OIlEHKa JOCTOBEPHOCTH IOJYYCHHBIX pPE3yJbTaToB. [IpHUYUHBI HCKaXe
pe3yabTATOB dKcHepuMeHTa. IToHITHE CTAaTHCTHYECKOTO TECTA

Knerka xak OmoJiorudyeckas CHCTEMa

2.1

Knetka — crpykrypHO-(pyHKIIMOHANbHAsA eauHUla xuBoro. Mcropus oTkpeiTusi kietku. Paboter P. T
A. JleBenryka. Knerounas teopus (T. [LIBann, M. Lneliaen, P. Bupxos). OcHOBHbIE IOJ0XKEHHU COBPEMEH
KJIETOYHOM TEOPHH.

MeToapl MOJIEKYJIIPHOH W KIETOYHOM OHOJOTMH: MHKPOCKOMUS, XpoMaTorpadus, siekTpodopes, Me
MEUEHBIX aTOMOB, nuddepeHimanbHoe NeHTpuyrupoBanue, KyJIbTHBUPOBAHKIE KIETOK

2.2

XUMHUUECKHI COCTaB KIETKU. MaKpo-, MUKPO- U YJIbTPaMHUKpO3JIeMeHThl. Boxa u e€ posib Kak pacTBOPHT
peareHTa, y4yacThe B CTPYKTYPUPOBAHUHU KIIETKH, TEIIOPEryJsuud. MUHepallbHble BEIIeCcTBa KIETKH,
Ononorudeckast poib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Buonornyeckue monmumepsl. benku. AMUHOKHUCIOTHBIH cocTaB OesKOB. CTpyKTypbl OEIKOBOH MOJIEK)
[lepBuunast cTpykTypa Oenka, NeNTHIHAS CBI3b. BTOpHYHAs, TpeTHYHAs, YCTBEPTUYHAS CTPYKTY
Jenarypamus. CporicTBa 6enkoB. Kitaccudukaryst 6enkoB. bruonornueckue QyHKIUN GSIKOB.

VraeBopl. MOHOC&X&pI/II[I)I, Aucaxapuabl, OJUrocaxapubl U IOJHUCAXapUIbI. O6H_II/II71 IJIaH CTPOCHHU
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/I€ CBOMCTBa YIJIeBO4OB. buonornyeckue (1)YHK]_II/II/I YTJICBOAOB.

Jlunu el T'unpodunsHo-rUApPOPOOHDIE CBONCTBA. Knaccuduxka
munuaoB. Tpuraunepuasl, GocOIUITUABL, BOCKH, cTepouabl. buonorndueckue ¢yakuuun mumugoB. OO
CBOWCTBA OMONOTHYECKUX MEMOpPaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, TIOYIIPOHUIIAEMOCTb.

Hyxneunosble kuciotel. JHK u PHK. Crpoenue HykienHoBbix kuciaoT. Hyxneoruast. [Ipun
komImieMeHTapHoct. [IpaBmno Yapradga. Crpykrypa JHK — nBoiiHas cmupans. MecTOHaxOXICHH
ounonornyeckue ¢pynkimn JJHK. Buaer PHK. ®yakiun PHK B kietke.

Ctpoenue monexynsl AT®. Makposprudeckue cBsizu B mosiekyie AT®. Buomornueckue QyHkmmum A
BoccranoBieHHbIe IEpeHOCUHKH, X QyHKIHHU B KieTke. CexBenupoBanue JJHK.

CtpykTypHasi Ouoyiorusi: OMOXUMHUYECKUE U OMO(M3MUECKHE WUCCIICIOBAaHUS COCTaBa M MPOCTPAHCTBEH
CTPYKTYPBI OHOMOJICKYI
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TuIbl KJIETOK: 3yKapHOTHYECKas U IpokapuoTHdeckas. CTpyKTypHO-(QYHKIIHOHAIBHBIE 00pa30BaHUs KIICT

CrpoeHue mnpokapuoTHueckoil kietku. Kiierounass crenka Oaktepuii n apxeil. OCOOEHHOCTH CTpOE
reTepoTpodHOIl U aBTOTPOPHOI MPOKAPUOTHIECKHIX KIETOK. MeCTO M pOJb MPOKAPHOT B OMOIIEHO3aX.

Ctpoenue U (YHKIHOHHPOBAHHE J3YKapUOTHUECKON KieTku. Ilmazmarmdeckas memOpaHa (ILUtazMaiieM
CrpyKTypa mma3MaTuieckoid MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUIa3MaTHISCKYI0 MeMOpaHy: acCHBI
(maddysus, obmeruéHHas audpdy3ns), aKTUBHBIN (TEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIO
[MomynporunaeMocTh MeMOpaHbl. PaboTa HaTpHii-KaIHeBOTO Hacoca. DHAOIUTO3: IMHHOIMTO3, (aroIu
Ox3omuTo3. Kietounas crenka. CTpykTypa v QyHKIINH KIETOYHON CTEHKH pacTeHUMN, IPHOOB.

urornasma. Iluto3osb. llutockener. JIBwkeHue nmromiazMbl. OpraHowabl kieTkd. OmHoMeMOpaH
OpTraHOMIbI KIIETKH: SHoIUIa3MaTnueckas cethb (DI1C), ammapat I'ob 1k H, TH30COMBI, UX CTPOSHUE U (DYHKI
B3auMocBsa3p  0THOMEMOpaHHBIX OpPraHOMIOB KiIEeTKA. CTpoeHHE TpaHyJspHOTO peTukyinyma. Cut
pacTBOpHMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mamkuil (arpaHyJspHBIA) SHAOMIa3MaTHUEC
perukynyM. CekperopHass ¢yHkuus ammapata lonpmxu. TpaHcmopTr BemiecTB B KIeTKe. Baky
pacTtutenbHbIX KIeToK. Kierounsiii cok. Typrop.

HOHyaBTOHOMHI)Ie OpraHouabl KJICTKU: MUTOXOHAPHUHU, IIJIACTUABI.

Crpoerne u (QYHKOMM MUTOXOHApWUH u TwiacTua. llepBUuHBIC, BTOPHYHBIE W CIIOXHBIC ILIACT!
(hOTOCHHTE3UPYIOUINX 3YKAPHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JISHKOIIACTHI BBICIIUX PACTCHUH.

HememOpanubie opraHowabl kietku CTpoeHHe W (DYHKIMH HEMEMOpPaHHBIX OPraHOMIOB KIETKH. Puboco
MuxkpodunamenTsl. Mplmeynsle kieTkd. Mukpotpy6ouku. Kierounsiii ientp. CTpoeHHE 1 IBIKSHUE KTy TY
U pecHUIYEK. MUKpOTpyOOUKH IUTOIIIa3MBI. LeHTpHos.

Anpo. O6o0YKa siApa, XPOMATHH, KapuoIiazMa, SIPBIIIKH, HX CTpOeHHE W (PyHKIUH. SnepHbIN Oenko
MaTpukc. [IpocTpaHCTBEHHOE pacToiOkKEeHUE XPOMOCOM B HHTep(Da3HOM sizipe. beiku xpomaTnHa — THCTOH

Knerounsie BrmoueHws. CpaBHUTENbHAS XapaKTEPHCTHKA KICTOK JYKapHOT (PacTHTEILHOM, KHBOTI
TPHUOHOI)

2.4

AccuMunAnus U JUCCUMMIISILUS — JBE CTOPOHBI Merabomusma. Tumbl oOMEHa BEILIECTB: aBTOTPOQ:
U reTepoTpo(HbI. YdacTue KUCIOpPOAa B OOMEHHBIX Ipolleccax. DHEPreTUUecKoe OOecHeueHHue Kile
npespamnienne AT® B oOMeHHbIX mponeccax. PepMeHTaTUBHBIA XapaKTep peakuil KIeTOYHOTO MeTabomn!
depMmeHTBI, UX CTpOeHHE, CBoiicTBa W MexaHm3M JelcTBus. Kodepmentsl. Ommmuust (epMeHTOB
HEOPTaHWYECKHX KaTalnu3aTOpoB. bBenKH-akTuBaTOpbl ¥ OENKH-MHTHOWTOPHI.  3aBHCHMOCTH  CKOPC
(bepMEHTATUBHBIX PEAKIINH OT Pa3INIHBIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OPraHMYECKUX BemIECTB B KieTke. PoTtocuHTE3. PoJb XJIOPOIUIACTOB B IPOII
¢dorocunTe3a. CBeTOBas M TeMHOBas (a3bl. [IpoxyKTHBHOCTH (poTOCHHTE3a. BivsiHre pa3snudHbIX GaKTOPO

CKOpOCTh (hoToCHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XemocuHTe3. PasHOOOpa3ne opraHu3MOB-XeMOCHHTETHKOB: HUTPUPHUIIMPYIONIHE OaKTEPHH, KeJIe300aKTe]
cepobakTepuH, BOJIOPOTHBIC OaKTepHH. 3HAYCHHE XEMOCHHTE3A.

Ana’poOHble opraHu3Mmbl. Bumbsl OpokeHus. IIpogykTsl OpOKEHHsI W HX HCHOJNB30BaHHE YEJIOBEE
AHa’po0HBIE MUKPOOPTaHU3MbI KaK 00EKThI OMOTEXHOJIOTHH U BO30YAUTENN OOJIE3HEH.

A3pO6HLIe OpTraHHU3MBI. OTaIbl OHEPTECTUYCCKOI'O obOMeHa. IlogroroBurenpHbl ATamn. [ IHUKOIU:
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6eCKI/ICJIOp0)1HOC pacuIeTijICHUEC I'TTFOKO3bI.
Buosnornueckoe OKHCJICHHE, WJIHN KIICTOYHOC AbIXaHHEC. Pons MI/ITOXOHJIpI/Iﬁ B IIporeccax OHOIOTHYECK

okucienus. [uknunueckue peakuuu. OxucnutensHoe Gochopmanposanue. [IpenmyiinecTBa aspoOHOro I
00MEHa BeIIECTB niepe]; aHa3pOOHBIM. D((HEKTUBHOCTH YHEPrETUIECKOr0 0OMEHA

2.5

Peaknuu matpuuHOro cunresa. IIpuHIMI KOMIUIEMEHTaPHOCTH B peaklUsaX MaTpUYHOIO CUHTe3a. Peanusa
HacJeICTBeHHOI nHpopmanun. ['eHeTndeckuil kox, ero ceoicTra. TpaHCKpUNIUS — MATPUYHBIN cuHTe3 P
[IpuHIUIBI TPAHCKPHUIINK: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIIENIBHOCTh, ACHMMETPUYHOCTD. TpaHCsus |
stambl. Yuactue TpancnoptHeix PHK B OmocunTese Oemka. YcmoBus Omocunre3a Oenka. Koampoma
aMHHOKHCIOT. Posb pubocoMm B OrocuHTE3€e OemKa.

Oprasuzaiys TeHOMa y IPOKapHoT U DYKapHOT. Peryiisius akTHBHOCTH T€HOB Y TPOKapUoT. [ unoresa omep
(®. XKaxo0, XK. Mano). Perynsmnus 0OMEHHBIX IPOLIECCOB B KieTKe. KiteTouHbIil roMeocTas.

Bupychl — HekieToUHble (OPMBI )KU3HU U OONMUraTtHeie napasutel. CTpOeHHE MPOCTHIX U CIIOKHBIX BUPY!
PETPOBHUPYCOB, OaKTEpUO(aroB.

Bupycuble 3a0oneBanus 4eloBeKa, ®KHUBOTHBIX, pacTenuit. CIIN, COVID-19, conuanbHble H MEAUIIIHC
po0IeMbI

2.6

Knerounsrif ki, ero nepuofs! u perymsuus. Mitepdasza u muro3. OcoOEHHOCTH MPOLECCOB, MPOTEKAIO]
B uHTepdaze. I[loaroroska kieTku k AeneHuto. lIpecuHrernueckuit (MIOCTMUTOTUYECKHUI), CHHTETHUECKY
MOCTCUHTETHYECKHUIT (IIPEMUTOTHYECKHUH) TEpHOIBI HHTEP(]A3HI.

Matpuunbiii  cunre3 JHK — pemnukanus. Ilpunnuner permmkxanuu  JHK:  xoMmneMmeHTapHO
TIOJIYKOHCEPBATHBHBIA CUHTE3, aHTUNapauienbHoCcTh. Mexanusm perwnkanuu JJHK. Xpomocomsl. Ctpoe
xpomocoM. TermoMepbl 1 TeioMepasa. XpOMOCOMHBINA HAOOp KIETKH — KapUOTHUII. [IUIIIOUTHBIN M FarIOH/I]
Ha0OPBI XpoMocoM. ["'oMoIorHYHBIE XpPOMOCOMBI. [10JIOBBIE XPOMOCOMBI.

I[e.]'[eHI/IC KIICTKU — MHTO3. CTaZ[I/II/I MHUTO3a U IMPOUCXOOAIINE B HUX IMPOLCCCHI. Tunel MuTO3A. KapI/IOKI/
W IIUTOKHHE3. bronorunyeckoe 3HaueHUEe MUTO3a. P CryJIAIrsad MUTOTHYCCKOT'O IUKJIA KJIICTKH. HporpaMMpre

KJIETOYHas THOeIIb — aronTo3.

(DyHK]_II/IOHaJ'ILHaFI T'CHOMMKA

OpFaHI/ISM Kak OMOJIOTHYECKasi CHCTEMA

3.1

OZ[HOKJ'IGTOLIHLIC, KOJIOHUAJIbHBIC, MHOTOKJICTOYHBIC OPpraHU3Mbl © MHOT'OTKAaHEBBIC OPTraHU3MBbI.

(I)OpMI)I Pa3MHOXCHHS OPraHu3MOB: Oecrmonoe (BKJ'II-O‘{aH BeI‘eTaTI/IBHOG) U T1ojoBoe. Bumsl Oecrior
PA3MHOXCHUSA: ITIOYKOBAHUEC, CIIOPYJISANA, (bpaFMeHTaIII/Iﬂ, KIIOHUPOBaHUE.

[TonoBoe pasmuoxenue. [lonoBble kieTku, nian ramersl. Mero3. Cragun meiioza. [loBegenune xpomoco
Merioze. Kpoccunrosep. buosornueckuii cMbIcii Meio3a U IOJIOBOro Ipouecca. Melo3 U ero Mect
JKU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapogpiieBoe pa3ButTHe. ['amerorenes y >XMBOTHBIX. [lonoBbie skene3pl. OOpa3oBaHUE U PasBy
MOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHes3. CTpoeHue mojioBbIX KieToK. OmioJ0TBOpeHNe U SMOPHUOHATIE
pas3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

WNupuBuayanbHOE pa3BUTHE OpraHu3MOoB (OHTOTeHe3). CTaaun SMOpHOTreHe3a )KUBOTHBIX (Ha MpUMepe JISATYII
JlpoOnenne. Tunel  apoOnenus. (OcCOOSHHOCTH APOOIEHUS MJICKONMTAIOMMX. 3apObIIIEBLIE  JIN
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(racTpymsamusg). 3akiamka OpPraHOB W TKAaHEH W3 3apOJBIIECBBIX JIMNCTKOB. B3anMHOE BIHMSHHE dag
Pa3BHUBAIOIIETOCS 3apOIbIIIa (AMOPHOHATBHAS MHIYKIHS). 3aKiIaKa IUIaHa CTPOCHUS JKUBOTHOTO KaK Pe3yiT
HepapxXUuecKuX B3aMMOJCHUCTBUII TeHOB. BmmsHne Ha >MOpPHOHAIFHOE pa3BHTHE pA3NUYHBIX (DAKTC
OKpY Karolle cpepl.

Poct u pasButHe xuBOTHBIX. [locTaMOpHoHaNbHEIN Tiepuon. [IpsmMoe u HempsiMoe pa3BuTHE. Pa3BUTE
MeTaMOpq)OSOM y 0€ECIO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX. BHOJIOTHYECKOE 3HAUYECHHE IIPAMOT
HENPsAMOro pa3sBUTHs, UX PACIPOCTpaHEHUE B NpUpoAe. TUIbl pocTa KUBOTHBIX. DAKTOPHI PETYIALUU PC
KUBOTHBIX M 4eJoBeka. CTaguu MOCTIMOPHUOHAJIBLHOTO PAa3BUTHS Y JKUBOTHBIX W 4YenoBeka. [lepu
OHTOT€HE3a YeI0BeKa.

PasmHOXeHHEe U pa3BuTHE pacTeHHd. ['amerodur u cmopodur. Melo3 B KU3HEHHOM LHUKJIE pacTer
O06pazoBaHue crop B IpoLecce Meio3a. ['ameTorenes y pacrenuii. OmiooTBOPEHUE U Pa3BUTHE PACTUTEND]
OpraHusMoB. JIBolfHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHME U Pa3BUTUE CEM(
MexaHU3MBI PETryJISILIHE OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX

3.2

Ucropus cTaHOBIEHUS W Pa3BUTHS TEHETUKH Kak Haykd. OCHOBHBIE T'€HETHUECKHE TOHSTHS U CHMBC
['oMonornaHbIe XPOMOCOMEI, aJUIebHBIE TeHBI, allbTEPHATUBHBIC MPU3HAKU, TOMUHAHTHBIA W PEICCCHBI
MpHU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YHCTass JIMHUS, THOPHIBI, TeHOTHI, (QeHOTHI. OCHOBHBIC MET!
TCHETHKHU: THOPHJIOJIOTMUSCKHM, IIMTOJOTHYCCKUN, MOJICKYISPHO-TEHETHUCCKHIMA

33

MoHoruOpuaHoe ckpemuBanue. [lepBblii 3akoH MeHJens — 3aKOH €IWMHOOOpa3Hus THOPHUIOB TEpE
nokosnenus. IlpaBuno ngomuuHmMpoBaHus. Bropol 3akoH MeHnenss — 3aKOH paciueryieHHsl TMpHU3Hal
[uTonoruueckue OCHOBBI MOHOTHOPHUIHOTO CKPEUIMBaHHA. | MTI0TE3a YUCTOTHI FaMeT.

AHnanmmzupymomee ckpermuBaHue. [[poMexxyTOUHBIM XapakTep HacleIoBaHUs. PacuieniieHue Npru3HaKoB
HCIIOJIHOM TOMUHUPOBaHUH.

JurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBHCUMOTO HaclleJOBaHUs IpH3HA
[{uTonoruyeckue OCHOBBI TUTUOPUIHOTO CKPEIIIMBAHUS.

CueruieHHOE HaclienoBaHue npu3HakoB. Padoter T. Moprana. CrieriieHHOe HaclieJJOBaHHE TeHOB, HaPYIIIE
CLETUICHHS] MEXKy TeHaMH. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH.

I'eneruka rnoJa. XPpOMOCOMHBIH MEXaHU3M OInpeeeHUs noJa. AyToc
A TIOJOBBIE XPOMOCOMBI. ['OMOTaMeTHBIMI W TreTeporaMeTHbld Mod. ['eHeTWyeckas CTpyKTypa ITOJIO
xpomocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX € IIOJIOM.

l'enotun kak wenoctHas cucrema. [lmedoTpomuss — MHOMKECTBEHHOE IEWCTBHUE TIeHa. MHOMKECTBEH]
amenn3M. B3anMoelicTBre HeamneabHbIX TeHOB. KoMmiemenTapaocTs. Dnucta3. [lomnmepus

34

BzamMopeiicTBre reHOTHIIA B Cpepl IPH (opMHpoBaHUH (peHoTHITa. M3MEeHINBOCTE MpH3HaKoB. KauecTBeHH!
KOJIMYECTBEHHbIE IIPU3HAKYU. BU/IbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS 1 HACJIEICTBEHHAs.

MomnduKanronHas H3MEHINBOCTb. Ponb cpenpl B (OpMHPOBaHHN MOAW(HUKAIMOHHON W3MeHUnBOCTH. Ho
peakiiy npu3Haka. BapuanmoHHbIA psn v BapuannoHHas kpusas (B. Moranncen). CBoiicTBa MOIM(PUKAIIOH

N3MCHYHBOCTHU.

I'enoTunuueckas u3MeHYUMBOCTL. CBOHMCTBA T'€HOTHUIMYECKOM HM3MEHYMBOCTH. BHABI T'€HOTHIIMYEC
W3MEHYHMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMOuHaTHBHAsS M3MEHYMBOCTL. Melo03 M IOJIOBOM IIpOCCC — OCHOBa KOMOMHATHBHOM W3MEHYHMBOCTH. I
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KOMOMHATHBHOM U3MEHUMBOCTH B CO3/IAHUU T'€HETUUESCKOTO pa3HOOOPa3us B MpeieIax OJJHOTO BHIA.

MyTaumoHHas HM3MEHYMBOCTb. Buabl MyTalMil: TI€HHBIE, XpPOMOCOMHBIE, T€HOMHBbIE. CIIOHTaHHbIE
WHIYLUPOBAaHHBIE MyTallMH. SImepHBle W OUTOIUIa3MaTtudeckue MyTanud. COMaTHYecKhe ¥ TOJIOBBIC MYyTal
[MprunHb BO3HUKHOBEHUS MyTalwid. MyTareHsl ¥ WX BIISTHHE HA OPTaHU3MBL 3aKOHOMEPHOCTH MYTAIlHOHI
mporiecca. 3aKOH TOMOJIOTHYECKUX PAJIOB B HaciencTBeHHOW waMeHunmBoctu (H.U. BaBunoB). Baesner
N3MECHYHNBOCTHh U HACJICACTBCHHOCTh

3.5

Kaprnotun demnoBeka. MexmyHapomHasi mporpaMma HCCIEAOBAaHUS T'€HOMAa dYeJoBeKa. MeTompl u3yde
TCHETHKH YeJIOBEKA: I'CHEATOTHYECKUi, OIM3HEIOBBIH, [TUTOTCHETHUCCKHUH, MOMYIISIIINOHHO-CTaTHCTHYCC]
MOJIEKYJIApHO-TeHeTHYeCKUi. COBpPEMEHHOE ONpeNeNICeHHe TI'eHOTHUINA: MOJHOI€HOMHOE CEKBEHHPOBal
TeHOTUIMPOBAHUE, B TOM uucie ¢ nomosto I11[P-ananuza. HacneactBenHble 3a00neBaHus uenoseka. I'en
Y XpOMOCOMHBIE OOJIe3HM ueloBeKa. bonesHn ¢ HacleACTBEHHOH IpenpacloiioKeHHOCThIO.  3Haue
MEJIULUHCKOA TeHETUKH B MPENOTBPAILECHUH M JICUCHUH T€HETHMYEeCKUX 3aboneBaHUi yenoBeka. CTBOIIO
KIIETKU

3.6

JlomecTukanyst W CeNeKIws. 3apoXKACHUE CEeJIeKIUW | noMmecThkarmy. Yuenne H.M. BaBumoBa o 1em
MIPOHMCXOKACHHUS. © MHOTOOOpa3Hs KyJIbTYPHBIX pacTeHui. Polb cenekiuu B cO31aHHH COPTOB PACTEHUH M TIC
*KUBOTHBIX. CoOpT, TOpOAa, IITaMM. 3aKOH TOMOJIOTHUECKHMX PS/IOB B HACJEACTBEHHON H3MEHUYMBC(
H.J. BaBuioBa, ero 3Ha4eHHUE /ISl CEJICKIIMOHHON PadOTHI.

MeToapl  CeNIeKIIMOHHON padoThl. M CKYyCCTBEHHBI OTOOp: MAacCOBBIH W WHAMBHIYalbHBIA. OT
KOMOHMHAITMOHHOH cenekiny. Vcnpitanne npon3BoguTenei mo moToMctBy. OTOOp 1Mo FeHOTHILY C TTOMOL
OLICHKH (PEeHOTHIIa ITOTOMCTBA M OTOOP TI0 TEHOTHITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak MeTOJ CEJICKIIMOHHOW paboThl. PamuanmoHHbIi 1 XUMUYECKUH MyTareHes3
HCTOYHHK MyTalluil y KyJbTYpHBIX (OPM OpraHu3MOB. VICIOIb30BaHNE TEHOMHOTO PEJAKTHPOBAHNUS U METC
pexomOuHanTHBIX JJHK 1151 momydeHust HCX0JHOTO MaTepHaa AJsl CENICKIHH.

[Monyuenwe MOMMILIONIOB. BHYTpUBHIOBasT ruOpuam3aniisi. bIM3KOpOICTBEHHOE CKPEIIHBAaHUE, WM HHOPHI
HepozcTBeHHOE CKpEIIMBaHIE, WK ayTOPUAUHT. ['eTepo3uc 1 ero mpryuHsbL. VCrnons30BaHme reTepo3rca B CeleK
Otnanénnas rubpuamsanys. [Ipeogonenne 6ecrionuss MeXBUIOBBIX THOPHIOB. JIOCTIKEHUS CENEKIMK PACTEH]
YKUBOTHBIX

3.7

OOBEeKTHI, UCIONb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE M TKAHEBBIE KYJIBTYPbl, MHUKPOOPTaHU3MBI,
XapakTepucTuka. TpagulroHHas OMOTEXHOJIOTHS: XJeOoleueHHne, MOMYYEHHE KHUCIOMOJIOYHBIX MPOIYK
BUHOJENHE. Mukpobuonoruyeckuit cuates. OO0BeKThl MUKpoOUoIorudeckux TexHonoruil. [lpoussoactso 6e
aMHUHOKHCJIOT U BUTaMHUHOB. VICKYCCTBEHHOE OIUIOJJOTBOPEHUE. PEKOHCTPYKIUS SHLEKIETOK U KIOHUPOBZ
KUBOTHBIX. MeTO TpaHCIUIAaHTALMHU SIAEP KIIETOK.

XpoMocOMHasi U T'eHHas MH)KeHepus. VICKYyCCTBEHHBIM CHHTE3 réHa M KOHCTPYMPOBAHUE PEKOMOHHAHT!
JIHK. JlocTrXeHHS W TIEPCIIEKTUBBI XPOMOCOMHOM M TeHHOW WH)XEHEpHUH. MenUIIMHCKAE OHOTEXHOJIO!
Vcnonbp30oBaHHE CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/I€ OpraHn4€CKOIro Mupa

4.1

buonoruueckoe pasH006pa31/Ie OpraHnu3MOB. COBpeMeHHaS[ CUCTEMA OPraHNM4YeCKOro Mmupa. HpI/IHH]
KJ'IaCCI/I(bI/IKaI_II/II/I OpraHnu3MOB. OCHOBHBIEC CHCTEMATHICCKHE T'pynIibl OPraHnu3mMoB.

OcobeHHoCTH CTPOCHUSI W IKUBHCACATCIBHOCTH OJHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I, ap:
OJHOKJICTOYHBIC I‘pI/I6BI, OOHOKJICTOYHBIE BOAOPOCIIH, APYIrU€ TMPOTUCTHI. Kononuanbhusie OopraHus3
I[BI/I)KGHI/IC OIHOKJICTOYHBIX OPraHU3MOB: aMé6OI/IZ[H06, KT'yTUKOBOC, pECHUYHOC. 3aH_II/ITa Y OOHOKJIETOY]
OpPTraHU3MOB. PaSZ[pa)KI/IMOCTL Y OJHOKJICTOYHBIX OPIraHU3MOB. Takcucel

4.2

MHOTOKIIETOUHBIE PACTeHUs. B3aMOCBS3b YacTell MHOTOKIIETOYHOTO OpTraHn3Ma. TKaHU, OpTaHbl U CUCT
OPraHOB MHOT'OKJICTOYHOI'O opranu3Ma. OpraHusM Kak eawHoe Ieioe. Tkanu pacTeHuid. THITBI pacTHTEIb!
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TKaHel: oOpa3oBaresbHAs, MMOKPOBHAs, MPOBOJIAIIAS, OCHOBHAs, MeXaHndeckas. OcCOOEHHOCTH CTpoel
(GYHKIMI 1 PaCIIOIOKEHNS TKAaHEH B OpraHax PacTEHMIt
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BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHui. @yHKIMU OpraHoB U cHcTeM opraHoB. Kapkac pacrer
JIBIJKEeHME MHOTOKJIETOYHBIX PAaCTeHHUM: TponusMmbl W HacThW. IloryomeHue BOIbI, YIIEKHCIOIO Ia3
MUHEpAIBHBIX BEIIECTB pacTeHusiMH. Jlpixanue pacreHuil. Juddys3us razoB depe3 MOBEPXHOCTh KIIE
TpaHcnOpTHBIE CCTEMBI pacTeHUN. Brinenenue y pacteHuid. 3aluTa y MHOIOKJIETOUHBIX pacTeHuil. KyTuk,
CpencTBa macCUBHON M XMMUYECKOH 3aIUThl. DUTOHIMIBL.

Pa311pa)KI/IMOCTI) n peryjsiusa 'y OpraHu3MOB. PaSI[pa)KI/IMOCTL " peryjisinys Y MHOTOKJICTOYHBIX PACTEl
PocToBbIe BCLICCTBA U X 3HAUCHUC

4.5

MHOTOKJIETOYHBIE JKUBOTHBIE. B3aMOCBsI3b YacTel MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTY
OpraHOB MHOTOKJIETOYHOTO opraHu3ma. OpraHusMm kak emuHoe Ienoe. ['omeocrta3d. TkaHM KUBOTHBI
yeroBeka. TUMbl )KUBOTHBIX TKAHEH: SIUTENHANIbHAS, COSANHUTENbHAsS, MbIIeuHas, HepBHas. OCOOEHHC
cTpoenust, GYHKIMI 1 PACTIONOKEHHUS TKAHEH B OpraHax »KUBOTHBLIX U YEJIOBEKA

4.6

OpFaHLI 1 CUCTEMBbI OpraHOB >XHMBOTHBIX. (DYHKI_II/II/I OpraHoB U CHUCTEM OpPraHOB. Onopa TCJIa OpPraHu3N
CxkeneTsl OJHOKJICTOYHBIX M MHOI'OKJICTOYHBIX >XHWBOTHBIX. Hap}I)KHHﬁ n BHYTpeHHI/Iﬁ CKCJICT. CTpOGHI/j
THUITBI COSIUHEHUS KOCTEH.

IIBI/I)KGHI/IC MHOT'OKJICTOYHBIX JKMBOTHHIX. IIuTanue >kuBoTHBIX. [InTaHre MO3BOHOYHBIX KUBOTHBIX. ,HBIX&
JKHBOTHEIX. KokHOE JbIXaHUC. )Ka6epH0e H NIEroYHOE JbIXaHHUE.

JlbIXaHHe N03BOHOUHBIX KHUBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX TT03BOHOUHBIX XKUBOTE
JpixarenpHas cucTeMa denoBeka. MeXaHU3M BEHTWJISLMM JETKUX Y NTHL U MIIEKONUTAaMUX. TpaHcr
BELIECTB

y opranu3MoB. TpaHcropT BeliecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa u e€ opranbl. KpoBeHOCHas CUCT
MO3BOHOYHBIX JKUBOTHBIX. Kpyrum kpoBooOparieHus. DBOMIOIMOHHBIE YCIOKHEHHS CTPOCHHUS KPOBEHOC
CUCTEMBI II03BOHOYHBIX >KUBOTHBIX. BbineneHue y opraHuzMoB. Beigenenue y xuBoTHbIX. COKpaTUTEIb
Bakyosu. Oprassl BelieeHus. CBsI3b IIOJIOCTH Tela ¢ KPOBEHOCHOH U BBIACIUTENBHOI crcTeMaMu. Brinene
y MO3BOHOYHBIX KMBOTHBIX. 3aIUTa Y MHOTOKJIETOUHBIX KUBOTHBIX. IIOKPOBBI U UX MPOU3BOIHBIC.

Pa3pakuMocTh M peryisanus y OpraHu3MoB. Pa3[paKMMOCTb y OJHOKIETOYHBIX OpPIaHU3MOB. Takcy
Pa3ipakuMoCTh U PeryJiIsalysl y MHOTOKJIETOUHBIX pacTeHull. POCTOBBIE BElECTBA U UX 3HAYCHHUE.

Hepsnast cucrema u peiaekTopHast perysius y MHOTOKICTOYHBIX XKHUBOTHBIX. HepBHas cuctema u e€ oT/e
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka amropuTMOoB U TporpamMMm IS 3((EeKTHBHOW (QYHKIMOHATGHOW aHHOTALUH T'EHO!
TPAHCKPUOTOMOB, TPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHHUMH, )KUBOTHBIX U YeJIOBEKA

OpraHu3M 4YejoBeKa U ero 370pOBbe

5.1

Oprasel ¥ CHCTEMBI OPraHoB 4ejoBeka. OTHENsl TOJOBHOTO MO3Ta ITO3BOHOYHBIX JKHBOTHBIX. Pediiex
peduexTopHas xyra. besycinoBHbIE U yCIOBHEBIE pediekchl. ['yMopagbHas perysius U SHIOKPHHHAS CHCT
JKUBOTHBIX W uerioBeka. JKene3pl SHIOKPUHHOW CHCTEMBI M MX TOPMOHEI. [leficTBue ropMoHOB. B3anmoci
HEPBHON M DHIIOKpUHHOU cucteM. [umortamamo-runodusapHas cuctema. Peduiekc u peduiekTopHas 1
Be3ycaoBHBIC M YCIOBHBIC Pe(hICKChI

5.2

3ammra opraHusma oT Oones3Heil. IMMyHHast cucrtema denoBeka. KieTOUHBIN M ryMoOpaibHBIM MMMYHH
BpoxnéHnslit, npuoOpeTéHHbI crieruduyeckuii UMMyHHUTET. Teopusi KIOHATBHO-CENIEKTUBHOTO HMMYHU"
(IL.2pnux, ®.M.bepuet, C.Tonerasa). BocnanuTensHble OTBEThI OPraHU3MOB. PoJb BpOXKIEHHOTO UMMYHI
B Pa3BUTHU CUCTEMHBIX 3a00/1€BaHUM
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Kposenocnas cucrema u e€ opransl. Cepie, KpoBEHOCHBIE COCY bl U KpoBb. Kpyru kpoBoobOpaiueHus. Pa¢
cepaua U e€ perysauus
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Jpixanne denoBeka. Juddysus ra3oB depe3 MOBEpPXHOCTh KIETKU. JlpIxaTenbHas cUCTEMa 4eJoB
JIpIxatenbpHas MoBepxHoCTh. Peryistimg nerxanust. JIsxaTensHble 005EMBI

5.5

[MumeBapurensHas cucrema denoBeka. OTHEnsl MUIEBAPUTENHFHOTO TpakTa. lIWImeBapuTeNbHBIC KEI
BHYTpHIIOIOCTHOE M BHYTPHUKJISTOYHOE ITHIIEBAPCHUE

5.6

[okpoBel m ux mpom3Bomubie. Opranbl BeineneHus. [louku. CrpoeHHe W (QYHKIHMOHHpOBaHHE Hep
OupTpanys, cekpenus 1 00paTHOE BCachIBaHUE KaK MEXaHU3MBI pabOTH opraHoB BhAeneHUs. OOpa3oBa
MOUH Y 4€JIOBEKa

5.7

I[BI/I)KGHI/IG YCJIOBCKA: MbIIICYHAsA CUCTECMA. CKeJ'ICTHbIe MBIIIIBI U UX pa60Ta. CTpOCHI/Ie U TUIIBI COCOIUHE
KOCTel

Teopm{ 3BOIIOLMHU. Pa3BuTHe )XU3HU Ha 3emite

6.1

OpomormonHast Teopust Y. JlapBuHa. I[lpenmocwiiky BO3HMKHOBEHHUS napBUHU3MA. JKHW3HB W Hay®
nearenbHocTh Y. JlapBuHAa.

JBuxymue cuibl 3Boiaonuu BUAoB no Y. JlapBuHy (BbICOKas MHTEHCHBHOCTb Pa3MHOMXEHHS OpraHH3}
HacJIeICTBEHHAs H3MEHINBOCTh, 0Oph0a 3a CYIIeCTBOBAaHHE, €CTECTBEHHBIN M MUCKYCCTBEHHEIH 0TOOD).

Odopminernne cuateTmdeckoii Teopun 3Bomoruu (CTD). Helirpampras Teopus sBomonmu. CoBpeMeE
HBOJIONMOHHAS OHMOIOTHS. 3HAYCHNE YBONIOMUOHHOI TeOpHH B JOPMUPOBAHUH €CTECTBCHHO-HAYTHON KapT!
MHpa

6.2

[omynauus xak »syeMeHTapHass eauHMLA 3BOJIOLUH. COBpEeMEHHBIE METOIbl OIIEHKH T'€HETHYeCk
pasHOOOpasust W CTPYKTYpbl NOmysinuii. l3MeHeHwe TreHOpOHAA TOMYIBIMH KaK dJIeMEHTaf
SBOITIOIMOHHOE SBJICHHE. 3aKOH reHeTH4YecKoro paBHoBecus Jxx. Xapmu, B. BaiinOepra.

OneMeHTapHBIe (AaKTOPHl (IBIKYIIME CHJIBI) OBONIONHMU. MyTalMOHHBIA Tporecc. KoMOWHATHE
M3MEHYUBOCTh. JIpeiid) reHOB — cilydaiiHble HEHANpAaBJICHHbIC M3MEHEHHS YaCTOT ayuieNeil B MOIMyJISLy
Dddekr ocHoBarens. Mwurpanuu. M3omsamus — momyssinmid:  reorpaduyeckas  (IIPOCTPAHCTBEHH
ouosiornyeckas (perpoayKTUBHAS).

EcrectBenHblii oT60p — HampaBistonuid Gaktop sBontoruu. DOpMbl €CTECTBEHHOrO 0TOOpa: JBUKYIL
CTaOMIIM3UPYIOIINH, pa3pbIBarOIIUi (IU3pyNnTHBHBIN). [TomoBoit oTOOD.

[TprucocoONeHHOCTh OpPraHMU3MOB KaK pe3ylibTaT MHKPOIBOJIONHMH. BO3HHKHOBEHHE MPHUCHOCOOIE
y opranu3MoB. Apomoph o356l 1 uanoagantanuu. IIpaMeps! mpucrocoOIeHui y opranu3MoB. OTHOCHTETBH(
MIPUCTIOCOOTICHHOCTH OPTaHI3MOB.

Buj, ero kputepuu u CTpyKTypa. BumoodpazoBaHue Kak pe3ybTaT MUKPOIBOIIOIHHU. V30U — KITFOUE
¢dakrop BHAo0OpasoBaHusA. IlyTm W cmocoObl BHAOOOpa3oBaHUS: aionaTpudeckoe (Teorpaduyeck
CUMIATPUUECKOE (PKOJIOTHYECKOE), «MIHOBEHHOE» (MOJMUILTOMIU3aIysl, rubpumuzamus). JmuTenpHC
9BOJIFOLIMOHHBIX MPOIIECCOB.

MexaHu3Mbl HOpMUPOBAHSI OMOJIOTHYECKOTO Pa3HOOOPa3Hsl.
Poip 3BOMIOIMOHHON OHONMOrMU B pa3pa0OTKe HAaydHBIX METOMOB COXPaHCHUs OHOpa3HOOOpa

MUKpOIBOJIIONKS M KOBOJIIOIHUS MApa3sUTOB M HX XO035€B. MeXaHu3Mbl (POPMHPOBAHHUS YCTOMYMBOCT
AHTUOMOTHKAM M CITOCOOBI OOPLOBI ¢ HEHN

6.3

Meroapl U3ydeHHs MaKpOIBOJIOLHMH. I[laleOHTOJIOTHYECKHe METOIbl H3y4deHHs 3BooNuHU. llepexon
(hOpMBI U PUITOTEHETUIESCKHE PSIJIbI OPTaHU3MOB.

buoreorpaduueckre MeTOAbl M3ydeHMs dBoMONMH. CpaBHeHHe (Gaopbl M (ayHbl MAaTEPUKOB KM OCTPO!
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buoreorpaduueckue odbnactu 3emin. BUABI-O9HICMHUKH U PEITHKTHI.

OMOPHOIIOTHYECKHE M CPaBHHUTEIBFHO-MOP(QOJIOTHISCKAE METOABl HW3YUYCHHUS HBOJIONHH. [ eHeTHdec
MEXaHU3MbI HBOJIIOLIMY OHTOTEHE3a U MOSIBJIICHUS IBOJIIOLMOHHBIX HOBILECTB. | OMOJIOrMYHbIE U aHATIOIHY
opransl. PymuMeHTapHbIE Opranbl W aTaBU3MBL ~ MOJCKYISIPHO-TCHETHYCCKHAE, OMOXMMUYECKUE
MaTEMAaTUYECKUE METOAbl U3yueHHs BOJIIOLMHU. ['oMosiornyHble reHsl. COBpeMEHHbBIE METOJBI ITOCTPOE
(PUITOTEHETHYECKUX JICPEBhEB.

XpOMOCOMHI)IC MYyTalluy U 9BOJIIOINA TC€HOMOB.

OO0mue 3aKkOHOMEPHOCTH (TpaBuia) H3Boionud. HeoOpaTUMOCTh 53BONMIONMU. AJanTHUBHAS —pajual
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIIH

6.4

HayuHple rHIIOTE3BI TPOUCXOXKICHHS JKM3HM Ha 3emie. AOuoreHe3 u mancmepmus. JloHayd
MIPEACTABICHHS O 3aPOKACHIH JKU3HH (KpealmoHn3M). I'HIIoTe3a IOCTOSHHOTO CaMO3apOKICHUS JKU3HH ]
onposepkenue onbitamu ®@. Penu, JI. Ciannannanu, JI. [Tacrepa. [IporcxoxneHue )U3HU U aCTPOOHOIIOTT

OcHOBHbIE 3Tanbl HEOPraHWYecKod sBoonuu. IlnmanerapHas (reosiorndeckasl) 3BOJIOLUSA. XUMHYEC
9BOIIONUS. AOGUOTCHHBIM CHHTE3 OpraHMYeCKUX BenlecTB W3 Heopranudeckux. OmeiT C. Mumtepa u I'. K
O6pa3oBanne mosmMepoB 3 MoHOMepoB. KoamepsatHas runotesa A.M. OmapuHa, TUHOTE3a HEPBUUE
OynboHa k. XonaeliHa, reHeTnueckas rumnote3a . Ménnepa. Pubo3umsr (T. Uek) u rumoreza «mupa Pl
V. I'un6epta. @opmMupoBaHre MEMOPaH U BOZHUKHOBCHHE IPOTOKJIETKU.

Hctopus 3emnu u meronsl e€ usydeHus. Vckonaemple OpraHu4ecKUe OCTaTKU. I'€0XpOoHOIOrus u €€ MeTc
OtHocuTenpHas U a0COMOTHAs Te0XPOHOJIOrHA. ['e0XpoHONOrnYecKas MKaa: 30Hbl, 3pbl, IEPHObL, SIOXH.

Havanpupie stambl oprannyeckoil sBosronuu. l[losiBIeHWE ¥ 3BOJIONMS MEPBBIX KIETOK. BOJIO
MeTabonu3Ma. BosHHKHOBEHHE MEePBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT Iep
Ha 3emie coobmecTB. CTpoMaTonuTsl. [IpoKapHOTH! U DYKapUOTHI.

[Mpoucxoxaenne sykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE BHUPYcOB. IIpomcxoxie
MHOTOKJICTOYHBIX OPTaHU3MOB. Bo3HnKHOBEHNE OCHOBHBIX rpynmn MHOT'OKJIETOYHBIX OPraHnu3MOB.

OCHOBHEBIEC 3Tanbl ABOJIONUK BBICIINX pacTeHud. OcHOBHBIE apoMop(o3bl pacTeHU. BeIxon pacTeHH
cymy. IlosiBneHne crnopoBBIX pacTeHHM W 3aBoeBaHMe MMHU cymid. CeMeHHble pacteHus. [Ipomcxoxne
LBETKOBBIX PaCTEHUI.

OCHOBHBIE 3Tambl 3BOIIONUHU KUBOTHOTO Mupa. OcHOBHbIE apoMopdo3bl KHBOTHBIX. BeHnckas ¢a;
KemOpuiickuil B3pBIB — MOSBICHHE COBPEMCHHBIX THIOB. llepBBle XOpIOBBIE XKHBOTHBIC. JKU3HH B B
OBoioIHs M03BOHOUHBIX. [Iporcxoxaenne ampubuii u pentuiamit. [IpoucxoxxaeHne MICKOMUTAIOMINX U IT
IMpuxnun xogeBoro apoMopgo3a. OcBoeHue 6ecro3BOHOYHBIMU U TO3BOHOUHBIMH XKHUBOTHBIMU CYIIIH.

Pasputue xu3Hu Ha 3emiie MO dpaM W MEepPHOAaM: apXei, MPOTepo30i, Maaeo30i, Me3030H, kaiiHO30H. OO
XapaKTEepUCTHKA KJIMMaTa M TeOJOTHYECKUX MporeccoB. [losBiIeHHe W pacuBET XapaKTEPHBIX OpPTaHU3)
VYriieobpazoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEPHI.

MaCCOBI)Ie BI)IMI/IpaHI/ISI — 3KOJIOTUYECCKHUEC KpI/I3I/ICI)I l'[pOHIJ'IOFO. HpI/I‘H/IHI)I U CJICIACTBUA MACCOBBIX BI)IMI/IpaI-
COBpEeMEHHBIH dYKOJTOTHUECKHI KPU3HC, ET0 0COOEHHOCTH

6.5

Paznpensl u 3amaun AHTPOIIOJIOTHUH. MeTtoabl AHTPOIIOJIOTHH. CraHoBiicHHE HpeI[CTaBHeHI/Iﬁ O MMPOUCXOKAC
YCJIOBCKA. COBpeMeHHLIe HAay4YHBIC TCOPHHU.
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CXOICTBO UeNOBeKa C SKUBOTHBIMH. CHCTEMaTHYECKOE ITOJIOKEHHE dYeloBeKa. CBUAETENBCTBA CXOZI
YelloBeKa ¢ )KMBOTHBIMU: CPaBHUTEIBHO-MOP(OIOTHYecKre, SMOpHOIOTHIECKHE, (PU3UOTIOT0-OHOXUMHUYEC]
IIOBCICHYCCKHEC. OTanuMs YeaoBeKa OT JKUBOTHBIX. HpHMOXO)KIIeHI/Ie 1 KOMIIJIEKC CBA3aHHBIX C HUM ITPU3HA!
Pa3Butue ro10BHOro M0o3ra 1 BTOpO CUTHAIBHOM CUCTEMBI.

JlBrokymme cribl ((pakTopbl) aHTPOIIOreHe3a: OHoIorHYeckue, corraibabie. COOTHOIICHHE OMOIOTHYCCKE
COIHAIIBHBIX (JAKTOPOB B AHTPOIIOTEHE3E.

OCHOBHBIE CTaUU aHTPONIOTeHe3a. ABCTPAIIONUTEKN — BYHOTHE TIPEIKH Jfofei. YemoBek yMemnbIid, mep
M3TOTOBJICHUS OpyIui Tpyaa. YeaoBek MpsAMOXOISAIINN U IIEPBBINA BBIXO JItOJIei 3a npenenbl Adpuku. Henc
reIebOeprcKiii — OOIMUI MpenoK HEeaHJePTAbCKOTO YeOBEKa M YelloBeKa pasyMmMHoro. Yerc
HeaHJepTalbCKUM KaK BUJ JIIOJEH X0JI0AHOT0 Kiumara. UenoBek pa3yMHBI COBPEMEHHOIO THIIA, JEHUCOBC
YeJI0BEK, OCBOCHUE KOHTUHEHTOB 3a Ipeaenamu Apuku.

DBOITIOIHSI COBPEMEHHOTO YeJloBeKa. EcTecTBeHHBIN 0TOOP B MOMyNIALMAX YeT0BeKa. MyTaIlMOHHBIN POl
u nonumopdusM. [lomynsSnuoHHBIE BOJHEL, Apel( TeHOB, MUrpanus U «3¢p¢HeKT 0CHOBATENSD B MOILYJIAL
COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonsiTre o0 pace. bonbmine pacel: eBpornieonaHas (eBpazuiickas), aBcTpaao-HETPou;,
(9KBaToOpuUabHas1), MOHTOJIONIHAS (a3UaTCKO-aMeprKaHcKast). Bpems u myTu pacceneHus 4enoBeka 1o riaH
EnuncTBo uenoBeueckux pac. Hayunas HecocToaTenbHOCTD pacu3ma. [Ipucnoco01eHHOCTh YeloBeKa K past
YCIIOBUSAM OKpYy)Karomied cpensl. Bnmsaue reorpadudeckodd cpeabl w Apeiida reHoB HaA MOpQOIOrHI
(U3HOJIOTHIO YeITOBEKa

DKOCHCTEMEI U IIPpUCYIIUME UM 3aKOHOMEPHOCTHU

7.1

Pazgensl u 3agaun SKOJIOTHH. CBSI3b KOJIOTHH C ApYruMy HayKaMH.

Meronsr skomoruu. [loneBble HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJOTHHU: HPUPOTHBIE U J1a0OpaTOpE
MopenupoBaHue B 3K0JIOTUH. MOHUTOPUHI OKPY’KaIOIIEeH Cpeibl: JIOKAIbHBIN, PErMOHAIBHBINA U I100aJIbH]

7.2

Okosornueckre (akTopsl U 3aKOHOMEPHOCTH HX AeiictBusi. Knaccudukarms skosormueckux (hakTo]
abuoTudeckue, OMOTUYECKUE, aHTpOoHoreHHble. OOIe 3aKOHOMEPHOCTH JEUCTBUS HKOJIOTHIECKUX (PaKTo]
[IpaBuno munumyma (K. Idmpenrens, FO. JInOux). TonepanTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHT
OpTaHM3MEI.

Abuorndeckue paktopsl. CBET Kak IKOJOTrHUecKuil pakTop. [eiicTBre pa3HbIX YYaCTKOB COJTHEUHOTO CIIET
Ha OpPraHu3MBbl. DKOJOTMYECKUE TPYIIBI PACTEHUM U KUBOTHBIX MO OTHOIIEHHUIO K cBeTy. CHUTHaJIbHAS [
cBeta. PoTONEPUOAU3M.

Temneparypa kak skonormueckuid (akrop. [eiicTBue Temmeparypbl Ha opraHusMsbl. lloiikumioTepm
Y TOMOHOTEpPMHBIE OpraHU3Mbl. DBPUTEPMHBIE 1 CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHoctp kak okomormueckuid aktop. IlpucmocobneHuss pacTeHWid K MONAEP)KAHHIO  BOJIE
Oananca. Kitaccudukarws pacTeHuid o OTHOLICHHIO K Bozie. [IprcrocoOaeH st >KHBOTHBIX K M3MEHEHUEO BOJIE
pexxuma.

CpeIlBI ooHuTaHUA OpraHu3MOB: BOJHas, HA3€MHO-BO3AylIHasd, IMOYBCHHAaA, I‘J'Iy6I/IHHa$I IIOAIIOYBCH.
BHYTPHUOPraHU3MEHHAs. DU3NKO-XUMHUYECKHE OCOOCHHOCTH cpen ooHuTaHus OpraHnu3MOB. HpI/ICHOCO6J'Ie

OpTraHrU3MOB K )KM3HHU B pa3HbIX Cpeaax.

buonorunyeckue PUTMBEI. BHemnue u BHYTPCHHUEC PUTMEIL. CYTO'-IHLIC 1 IT'OJUYHBIC PUTMBEI. H‘pHCHOCOﬁ]’IeHH(
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OpraHmu3MoB K CE30HHBIM U3MCHCHUAM yCJ'IOBI/Iﬁ KHU3HU.

JKuznennsie hopmel opranm3moB. [loHsaTre 0 ku3HEHHOW (QopMme. JKu3HEHHBIE QOPMBI pacTeHHI: Jepe
KyCTapHUKH, KyCTAPHWYKH, MHOTOJETHHE TPaBbl, OAHOJETHHE TpaBbl. JKH3HEHHbIE (OPMBI >KHBOTH
TUJIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KH3HH.

Buortuyeckue pakropbl. Buasl GHOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUIHHIESCTBO, CUMOUO3 U
dopmbl.  Tlapasutusm, Koomepauus, MyTyaldu3M, KOMMEHCAIM3M (KBapTHPAHTCTBO, HAXJIEOHUUYECT
Hetpoduueckne B3aumojeiicTBus (Tomudeckue, ¢Gopudeckue, ¢dabpuueckue). 3HaYeHHE OHOTHYEC
B3aMMOJICUCTBUIT JJIsl CYIIECTBOBAHMUS OPraHU3MOB B cpejie o0uTanus. [IpUHIIMI KOHKYPEHTHOI'O UCKIIIOUe

7.3

OKOJIOTHYECKHE  XapaKTepUCTUKW  momyysinud.  [lomynmsamust kak — Owoyormdeckas — cucTeMa. [
HEOJTHOPOJHOCTH CpeJbl, (U3NYECKUX OaphepoB M OCOOCHHOCTEH OWOJOTMH BHAOB B (OPMHPOBA
IIPOCTPAaHCTBEHHOM CTPYKTypbl HOMyJsAnuid. OCHOBHBIE IOKA3aTeNIM MOIYJSLMU: YUCIEHHOCTb, INIOTHO
BO3pacTHas | MOJIOBAsI CTPYKTYpPa, POKIAEMOCTh, IPHUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIUSL.

Oxojoruueckass cTpykrypa nomyssanuu. OneHka 4MCIEHHOCTH MONyJsAlMU. JIMHaMuKa NONMyJsUuM U
peryisanus. buortudeckuil noreHnuan nomyiasanud. MoJenupoBaHue ITUHAMMKM NOIMy/siuuu. Kpusble p
YUCIEHHOCTH Nomynauuu. KpuBble BbDKMBaHUs. Perymsuus 4YUCICHHOCTH MOMYJSIUN: poib (BakTo;
3aBUCSIIUX U HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIIOTHUECKHUE CTpaTeruu BuaoB (r- u K-crparerun).

[Monsatue 00 skomoruyeckod Humie BUaa. MectooOuTanue. MHOTOMEpHas MOJAETb JKOJIOTMYECKOW HI
Jxx. M. Xatunncona. Pazmepsl skonmorudeckoit Hum. [loTeHnanpHas U peain3oBaHHAs HUIIIN.

Buj kak cucreMa nomyssanuii. Apeasisl BUIOB. Buibl 1 UX XKU3HEHHBIE CTPAaTErMH. 3aKOHOMEPHOCTH ITOBEJIE
U MUI'DALUH )KUBOTHBIX. BUOJIOrMYeCKUE NHBAa3UU 4y KEPOHBIX BUJOB

7.4

CoobmiecTBa opranu3mMoB. broneHo3 u ero cTpykTypa. CBsI3U MEXAy OpraHu3MaMu B OMOIIEHO3€. DKOCHUCT
Kak oTkpbITas cucrtema (A.Jx. Tencnu). OyHKIMOHANBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: MPOJYIIC
KOHCYMEHTBI, pPeIylLeHTH. Tpoduyeckue ypoBHH. Tpoduyeckne menu U ceTH. AOHOTHYECKHE O
skocucTeM. [T04BbI U UITBI B 3KOCHCTEMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH B IKOCHCTEME.

OCHOBHBIE TIOKA3aTelIM YKOCUCTEMEI. brioMmacca u IMpOAYKIUA. DKOJIOTHYECKUE nrupaMuJbl YUCECII, Ooromacc
OHEPTHHU.

HanpasneHHble 3akOHOMEpHbBIE CMEHBI COOOIIECTB — CyKIecCHH. [IepBUYHBIE U BTOPUYHBIE CYKLECCHUU ¥
MIPUYMHBL. AHTPOIIOTEHHBIE BO3JEUCTBHA Ha cyKueccur. KitmmakcHoe coobiectBo. buopasnoodpasue u nost
KPYTOBOPOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

HpI/IpO)JHLIe OKOCUCTCMBI. AHTpOHOFeHHLIe O9KOCHUCTCMBI. AFpOSKOCI/ICTeMa. ArpoueHo3. Paznuuus me
AHTPOIIOT€HHBIMU U TPUPOJHBIMH 3 KOCUCTEMAMMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. I'opoackas ¢uopa u dayna. CuHaHTpOIH3a
ropojckoil (¢ayHbl bromornyeckoe ¥ XO3SAMCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHC
3akoHOMEpHOCTH ()OPMHUPOBAHNS OCHOBHBIX B3aHMOAEHCTBHI OPraHM3MOB B 9KOCHCTEMAX.

HepeHoc OHEPIruu M BEHICCTB MEXKAY CMCKHBIMHU 3KOCHUCTEMaMHU. YV CcToONYnBOCTD OpraHu3MoB, MOIYJIA
1 DKOCHUCTEM B YCJIIOBUAX CCTCCTBCHHLIX M AHTPOIIOI'CHHBIX BO3JICHCTBUI

7.5

Buocdepa — obOmennanerapuas oOojiouka 3emild, TA€ CYLIECTBYeT WM CYIIECTBOBajla XU3Hb. YUe
B.U. Bepraackoro o 6uocdepe. Obmactu 6nochepsr 1 e€ coctas. JKupoe BemecTBo OHOCHEpHI U ero QyHKIII

3aKOHOMEpPHOCTH CyIiecTBOBaHUsA Omocdepbl. OcoOeHHOCTH OHochephl Kak II00aJbHOW 3KOCHUCTE




Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Jlunamuyeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB W OHOTC€OXMMHUYECKHE LUKIBI (YIiiep
a3oTa). PUTMUYHOCTH sIBNICHHIA B OHOChepe.

3onanmpHOCTE OHOcdepsl. TloHsTne o Omome. OCHOBHBIC OMOMBI CYIIH: TYHIpPA, XBOHHEIC Jieca, CMEIIaH
U IIMPOKOJINCTBEHHbIE Jieca, CTENM, CaBaHHbI, IyCTHIHM, TPONMYECKUE Jieca, BbICOKOropbsa. Kiu

PACTHUTENBHBIA U )KUBOTHBIH MUP OMOMOB CYIIIH.

CTpykTypa U (HYHKIHS )KMBBIX CHCTEM, OLIEHKA MX PECYPCHOI0 MOTEHIMAIA M OMOC(hEPHBIX (DYHKIIMIA

OKkoNormyeckre KpU3UCH M WX MPUYHHBEL Bo3meiicTBue denmoBeka Ha Omocdepy. 3arps3HeHHE BO3IYII
cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHne BOIHOU cpenbl. OXpaHa BOIHBIX pecypcoB. Paspymenne mouBsl. OXy
MOYBEHHBIX pecypcoB. Vi3MeHeHNe KiuMaTa.

AHTpOIIOTEeHHOE BO3ACHCTBHE HA PACTUTEIBHEIN U )KUBOTHBIN Mup. OXpaHa paCTUTEIHHOTO 1 JKHBOTHOTO M
OCHOBHBIE TIPUHIMITBI OXpaHbl mpupoabl. KpacHele kauru. Oco0o oxpaHseMbIe IPHPOIHBIC TEPPUTO
(OOIIT). borann4eckue caibl H 300J0THUECKUE TTAPKU.

7.6

OCHOBHBIE TIPHUHIIAIIBI YCTOWIMBOTO PA3BUTHS YEIOBEYECTBA M IPUPOILL. PallMoOHaIbHOE IPUPOIOIIOIB30Ba
M COXpaHeHne OMOIOrHYECKOT0 PasHoo0pasus 3eMin

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



