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IMNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no yuyeOHOMy mnpeamery "buonorus" (nmajgee - OMOiOTUs) Ha
YPOBHE CpeaHero odiiero oOpa3oBaHus pa3padoTaHa Ha OCHOBEe denepaibHOro
3akoHa oT 29.12.2012 Ne 273-d3 «O6 oOpazoBanuu B Poccuiickoii denepanuimny,
OI'OC COO, Konuenuuu npenogaBaHus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX MOJIOXKEHUH (enepalibHOi paboyeil mporpaMmbl BOCIIMTAHUS.

YueOHbli nmpeaMeT «buosiorus» yriyOnéHHOro ypoBHs uszydenus (10-11
KJIacChl) SIBJISIETCSI OJHUM U3 KOMIIOHEHTOB NMPEAMETHON 00nacTh «ECTECTBEHHO-
HayuHble IpeaMeTh». CornacHo nonoxeHusM GI'OC COO npoduibHbIE yUeOHbIE
OPEOIMETHI, HW3y4YacMble Ha yIAOyOJIEHHOM YPOBHE, SBISAIOTCA  CIOCOOOM
muddepeHuuanuu 0Oy4YeHHsT HA YPOBHE CPEAHEro oo0mero oOpa3oBaHUs U
NpU3BaHbl OOECIIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOUIMM, CPEIHHM
o0LMM, cpeTHUM NpOo(EeCCUOHATBHBIM U BBICIIUM 00pa3oBaHUEM. B To xe BpeMs
KOKABIA M3 3TUX Yy4yeOHBIX TMPEAMETOB JODKEH OBbITh OPUEHTUPOBAH Ha
NPUOPUTETHOE PELIEHUE O0OpPa30BATENIBHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOLIUX
3aa4, CBS3aHHBIX C MNpodopueHTauuel OoO0yyaroluXxcs U CTUMYJIUPOBAHUEM
MHTEpECa K KOHKPETHOM O0JIACTM HAYyYHOTO 3HAHHUS, CBSI3AHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHEN, ICUXOJIOTUEHN, CIIOPTOM HUJIK BOEHHBIM JIEJIOM.

[Tporpamma no yueOHOMY npeameTy "buonorus” 1aét npeacTaBaeHUe O UETH
M 33/a4ax U3ydeHHs yuyeOHoro npeameta «buonorus» Ha yriyOlE€HHOM ypOBHE,
ONpeAensieT 00s3aTeNbHOE (MHBAPUMAHTHOE) MPEAMETHOE COACPKAHUE, €r0
CTPYKTYPUPOBAHUE MO Ppa3AeiaaM M TemaMm, paclpeacieHle Mo Kiaccam,
PEKOMEHIYET MOCJIEAOBATEIBHOCTh M3YUYECHHUsST Y4EOHOTO Marepuayia ¢ y4éTOM
MEXXTPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKKM y4eOHOro Mpolecca,
BO3PACTHBIX 0COOCHHOCTEN 00yUaromuxcs. B mporpamme no Ouosioruu peajiu3oBaH
INPUHLMUI TPEEMCTBEHHOCTHU C U3YYEHHEM OMOJIOTUM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Onarojgaps 4YeMmy MPOCMATPUBACTCS  HAMPaBJICHHOCThL  Ha
NOCAEAYIOUIEE PA3BUTHE OMOJOTMYECKMX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(OpPMUPOBAHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  IKOJOTUYECKOTO
MBILICHU S, IPEACTABIIEHHI 0 30pOBOM 00pa3e KM3HHU, HA BOCIIUTAHUE OEPEIKHOTO
OTHOILICHUS K OKPY>Karollel NPUPOAHOH cpene. B mporpaMme no OMOJOTHHU TakxkKe
NOKa3aHbl BO3MOXKHOCTH Y4yeOHOro mnpeaMera «buosorus» B peaau3auuu
tpedoBanuit ®I'OC COO K MmIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U
IPEIMETHBIM pe3yJibTaTaM 00y4eHHUs U B POPMUPOBAHUM OCHOBHBIX BUJIOB YUEOHO-
MO3HABATENLHOM  JEATENIBHOCTH OOYYAIOIIMXCS MO OCBOEHUK) COACPYKaHMS
OMOJIOTUYECKOTO 00pAa30BaHMS HA YPOBHE CPEIHETO OOLIET0 0Opa30OBaHUSI.

YueOHbli npeaMeT «buonorus» Ha ypoBHE CpemHEro ooOwero oopa3oBaHus
3aBepuIacT OMOJIOTMUECKOE 0OPA30BAHUE B ILIKOJIE U OPUCHTUPOBAH HA PACIIMPEHUE
¥ yrayOsieHre 3HaHUH 00y4aroumxcs 0 KUBOW NPUPOIE, OCHOBAX MOJIEKYJIIPHON U



KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUU U OUOJIOTHUH PA3BUTHS, TEHETHKH, CEJICKIUH,
OMOTEXHOJIOTUHU, SBOJIOLMOHHOTO YUEHHUS U KOJIOTUH.

H3yyenue ydeOHoro mnpeamera «buONOTHUS» HA YIUIYOJEHHOM YPOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYAKOIIMXCS K MOCIEAYIOMIEMY MOJIYYECHHUIO
OMOJIOTUYECKOTO  00pa3oBaHMsl B By3ax M OpraHu3alMsIX  CPEAHEro
npodeccuoHaIbHOro oOpa3oBaHus. OCHOBY €ro COACPKAHUS COCTABJISECT CUCTEMA
OMOJIOTMYECKUX  3HAHUH, TMOJYYEHHBIX TMPU HU3YYCHUH  OOYYarOUIMMHCS
COOTBETCTBYIOILIMX CUCTEMATUUECKUX PA3JcsiOB OMOJIOTUM HA YPOBHE OCHOBHOTO
obutero oOpazoBanus, B 10—11 kmaccax 3TH 3HAaHUS MOJIY4arOT pa3BuTHe. Tak,
paclIMpeHbl M yrIyOJeHbl OMOJOTMYECKHE 3HAHUS O PACTCHUSX, >KMBOTHBIX,
rpubax, OakTepusx, OpPraHM3ME 4YeJIOBEeKa, OOUIMX 3aKOHOMEPHOCTSAX J>KU3HH,
JOTIOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEEHUS MPUKIIAAHOTO U MTOUCKOBOTO
XapakTepa, KOTOPble MOXKHO MCHOJB30BaTh KaK OPUEHTUPBI IJI MOCIEAYOLIETO
BbIOOpa mnpodeccun. Bo3mMokHa Takke HHTErpainus OHOJOTMUECKMX 3HAHUN C
COOTBETCTBYIOILIMMHU 3HAHUSIMHU, MOJYYCHHBIMH OOYYAIOLIMMUCS MPU H3yUYEHUH
(U3MKH, XUMUHU, Teorpaduu 1 MATEMaTUKH.

CrpykTypa mnporpaMmbl 1o ydeOHOMYy mnpeameTry "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI M 3BOJIIOLMOHHBIA MOAXOABl K H3YYCHUIO OUOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XaPAKTEPHBIE VISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aly, SBOJIOLMU OPraHM4eCKOro MUpa Ha 3emiie,
COXPaHEHUs OMOJIOTMYECKOTO pa3HooOpa3ust aneThl. Tak, B 10 kiacce u3yvarorcst
OCHOBBI MOJICKYJISPHOM M KJIETOYHOW OMOJOTUH, IMOPUOJIOTHM M OHOJIOTHH
Pa3BUTHSI, TCHETUKUA U CEJIEKLMU, OMOTEXHOJOTUM M CUHTETHYECKOH OMOJIOTuH,
AKTYaJTU3UPYIOTCS 3HAHMUS OOYyYarOIMXCS MO OOTAaHUKE, 300JIOTMHM, AHATOMUM,
¢uznonorun yenoseka. B 11 kiacce M3ydaroTcs 3BOIOLMOHHOE YYEHHE, OCHOBBI
AKOJIOTUH U YUeHUe 0 Ouocdepe.

YueOHbli  npenmer  «buosorus»  mpu3BaH = O0ECHEUYUTH  OCBOCHHUE
00y4arIUMHUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UACH, MPUHUMUIIOB U MPABUJI,
JIe)KallMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa, 3HAHUI O
CTPOEHHM, MHOTOO0Opa3MM MU OCOOEHHOCTSX KIJIETKHM, OpraHu3Ma, MNONyJIsIuH,
OMOLEH03a, 3KOCUCTEMBI, O BBIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJICOBAHUSAX B OMOJIOTMH, PUKJIAJHBIX ACIIEKTaX OMOJIOTMYECKUX 3HAHUM. st
Pa3BUTHS W TOAJACP)KAHUS HMHTEpeca OOy4YarOIIMXCS K OHMOJOTMM Hapsiay co
3HAYUTEJbHBIM 00BEMOM TEOPETHUECKOIO MaTrepHaia B COACPKAHUU MPOTPAMMBI
1o OMOJIOTUM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS U PA3BUTHS
TOM WJIM MHOH 00J1aCTH OMOJIOTUH, BKJIAIOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX
B PELIEHHE BAKHEHIIMX OMOJIOTMYECKUX M 3KOJIOTMUYECKUX MTPOOIIEM.

Lenb n3yueHus yuyeOHoro npeamera «buonorus» Ha yrinyOnéHHOM YPOBHE —
OBJIaICHUE  OOYYarOUIMMMCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKLMOHAIBHOM



OpraHM3allMi >KUBBIX CHUCTEM PA3HOTO paHra M MNPUOOPETEHHE YMEHMIA
UCMOJIb30BaTh 3TH 3HAHUSI B (JOPMUPOBAHUM MHTEPECA K ONMPEACIEHHONW 00acTH
npo(ECCUOHATIBHON JIEATEBbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WM K BBIOOpY
yueOHOTr0 3aBeACHUS ISl TPOJOJIKEHUS OMOJIOTUUECKOT0 00pa3oBaHMsl.

JlocTkeHue 1end  Mu3ydeHuss yuyeOHoro mnpeamera «buosorus» Ha
yrIIyOJIEHHOM YPOBHE 00€CIEUMBAETCS PELUICHUEM CIIEAYIOLIMX 3a1aY:

OCBOCHUE 00YyYarOUIUMUCS CUCTEMBI OMOJOTMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSIX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBUJIaX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3MM MU OCOOCHHOCTSAX OUOJIOTMYECKUX CHCTEM (KJIETKAa,
OpraHu3M, MONyJisius, BUA, OMOT€OLEH03, OMocdepa); O BHLAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHUE OOYyYarolmMXCs C METOJAAMU TO3HAHMS KUBOW MPHPOMIBI:
UCCJICOBATEIIbCKAMU  METOAAMHM  OMOJOTMYECKMX HAayK (MOJEKYJSPHOW WU
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU M OUOJIOTUM PA3BUTHS, TCHETUKHU U CEJIEKLIUH,
OMOTEXHOJIOTUM W CHUHTETUYECKOW OWOJIOTMH, MAJCOHTOJIOTHH, 3KOJIOTUH),
METOJAMH CAMOCTOSATEIBHOIO MNPOBEACHUS OWOJIOTUYECKUX HCCIIECTOBAHUI B
Jabopatopud W B nOpupoae  (HaAOMHOJACHUE, M3MEPEHUE, OSKCIEPUMEHT,
MOJCIUPOBAHUE);

OBJIaZicHUE OOy4YalOIIUMUCS  YMEHUSMHM. CaMOCTOSATENIBHO  HAXOJMUTh,
aQHAJIM3UPOBATh M HCIOJIB30BATH OMOJIOTMYECKYI0 HMH(POPMALMIO; TMOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHUMBOJIMKOW, YCTAHABIMBATh CBSA3b MEXAY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHUYECKUMH M 3KOJIOTUYECKUMHU
npoOJieMaMHi  YEJIOBEYECTBA, OLEHHBATh MOCICACTBHS CBOEH NEATEIBHOCTH IO
OTHOUIEHUIO K OKpYXKalolIeH NpUPOAHON cpele, COOCTBEHHOMY 370pPOBBIO M
3MIOPOBBI0  OKPY)XAIOIIMX  JIFOACH, OOOCHOBBIBaTH U COONIOAATH  MEPBI
npoUIAKTHKM UHPEKUMOHHBIX 3a00J€BaHuil, MpaBuiia MOBEACHUS B MPUPOAE U
obecrnieueHus: 0€30MaCHOCTA COOCTBEHHOW >KU3HENEATENIBHOCTH B UPE3BBIYAHBIX
CUTyalUMsiX TMNPUPOAHOIO M  TEXHOTEHHOTO  XapakTepa, XapaKTepH30BaTh
COBPEMEHHBIEC HAYUHBIE OTKPBITUS B 00JIACTU OMOJIOTHH,

Pa3BUTHE y 00YYAIOLIMXCS MHTEIJIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
Opolecce 3HAKOMCTBA C  BBIAAOIIMMUCA OTKPBITUSMH U COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHWOJIOTMH, PEIIAEMBIMU €10 MpPOOJeEMaMH, METOIOJOTUE
OMOJIOrMYECKOT0 UCCIEA0BAHUS, TPOBEACHUS SKCIIEPUMEHTATIbHBIX UCCIIEI0BAHUH,
peleHusi OMOJOrMYEeCKUX 3a4ay, MOJACIUPOBAHUS OMOJOTMYECKMX OOBEKTOB M
MPOLIECCOB;

BOCIHUTAHUE Y O0YYAKOLIMXCS LICHHOCTHOTO OTHOLLEHUS K KMUBOW MPUPOJE B
LIEJIOM U K OTIEJBHBIM €€ 00bEKTaM U SIBJICHUSM;, (POPMUPOBAHUE SKOJIOTHUECKOH,



T€HETHUYECKOM rPaMOTHOCTH, OOLIEH KYJITYPhI MOBEACHUS B IPUPOJIE; UHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUM,

npuoOpeTeHre  OOyyarOlMIMMUCS  KOMIETEHTHOCTH B PalMOHAIBHOM
IPUPOIOTIONB30BAHUH (COOJIFOICHUE TPABUII TOBEACHUSI B TPUPOJE, OXPaHbl BUJIOB,
AKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOIO 3I0POBbS U  3J0POBbS
OKpyXarwlux Joae (coOmoaeHuss Mep npoduiuakTikd — 3a00JIeBaHUM,
oOecrieueHue O€30MaCHOCTU KU3HEACATEIBHOCTH B UYPE3BBIYAWHBIX CUTYaLUsIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHMS
OMOJIOTMYECKUX 3HAHUI U YMEHUI B MOBCEAHEBHOM KU3HM,

CO3/IaHME  YCJIOBMHA  JUII  OCO3HAHHOrO  BbIOOpa  OOyYarOIIMMHUCS
UHIUBUALYAIIBHON 00pa3oBaTeabLHOM TPacKTOPUH, COCOOCTBYIOLIEH
NoCAEAyoUEMY NPOPECCUOHAIBHOMY CAMOOMNPEAEIICHUID, B COOTBETCTBUM C
VHIMBUAYyaIbHBIMA UHTEPECAMH M MOTPEOHOCTSIMHU PETHOHA.

OO1ee 4ucao 4yacoB, OTBEACHHBIX HA M3y4YEeHUE OMOJIOTHH HA yIiyOJIeHHOM
YPOBHE cpenHero ooiiero oopasoaHusi, coctapiseT 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heaento), B 11 knacce — 102 yaca (3 yaca B HEACIIO).

Ot60p opraHu3alMOHHBIX (HOPM, METOJOB M CPEACTB OOYYEHHS] OMOJIOTUU
OCYIIECTBIISIETCS C YYETOM CHEUM(PUKU €ro COACPXMaHWs M HAlpaBJIEHHOCTH Ha
NPOAOJDKEHUE  OMOJIOTMYECKOTO 00pa3oBaHUsl B OpPraHM3alMsIX CPEIHETO
npo(heCCUOHATILHOTO U BBICIIEr0 0OPa3oBaHUs.

OOs13aTeNbHBIM YCIIOBUEM NPH 00YyUEHUN OMOJIOTHH HA YTIyOJIEHHOM YPOBHE
SBJISIETCS. MPOBEACHUE JTAOOPATOPHBIX M TMPAKTUYECKUX padoT. Takxke ywacTtue
00y4aroluXcsi B BBINOJHEHUHM MPOCKTHBIX U YUEOHO-MCCIIENI0OBATENLCKUX PadoT,
TEMATHKA KOTOPBIX ONMPEACISETCS YUUTEIEM Ha OCHOBE UMEIOILIMXCSI MATEPUATTBHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYUEHUA
10 KUJIACC

CopnepxaHue mporpaMMbl, BBIIEIEHHOE KYpCU8OM, HE BXOIUT B IMPOBEPKY
roCyJJapCTBEHHOU UTOrOBO#M arrectauuu (I'MA).

Tema 1. Buosiorus KaKk HayKa

CoBpeMeHHas OMOJIOTUsl — KOMIUIEKCHAs Hayka. Kparkas uctopust pa3BUTUS
Ouonoruu.  buosmornyeckue  Haykd U M3ydyaeMble UMM NPOOJIEMBI.
QOyHIaMEHTAJIbHBIE, TNPHUKIAAHBIE M TIOMCKOBBIE HAYYHBIE HCCIIEAOBAHUS B
OMOJIOTHH.

3HaueHre OMOJNIOrMM B (POPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. Ilpodeccun, cBszaHHbie ¢ Ouosnoruedd. 3HaueHUEe OMOJIOTUU B
NPAKTUYECKON  JEATENBHOCTH 4YEJIOBEKA: MEIMLMHE, CEJIbCKOM  XO3sCTBE,
NPOMBILIIEHHOCTH, OXPAHE MPUPOIBI.

JleMOHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH, VY.
["apeeit, I'. Menaens, B. M. Bepuanckuit, M. I1. [1aBnos, M. 1. Meunukos, H. H.
Basunos, H. B. Tumodees-Pecosckuit, JIk. Yorcon, @. Kpuk, /. K. benses.

Tabnuubsl U cxembl: «CBsI3b OMOJIOTMM C JAPYTMMH Haykammuy, «Cucrema
OMOJIOTMUECKUX HAYKY.

Tema 2. ’KuBble cCHCTeMbI U HX H3yYEHHE

JKuBble CUCTEMBI Kak MNpeaAMET HU3ydyeHUs Ouosioruu. CBOHCTBA >KUBBIX
CUCTEM. €IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTbH M  UEIOCTHOCTD,
CJIOKHOCTh M YNOPSAAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOPraHMU3aLus,
CaMOBOCIIPOU3BEACHHE, PA3IPAKUMOCTb, U3MEHYUBOCTD, POCT U PA3BUTHE.

YPOBHM OpraHu3alMd >KMBBIX CHCTEM: MOJIEKYJISIPDHBIA, KJIETOUYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISUOHHO-BUIOBOMA, 3KOCHUCTEMHBIN
(OuoreoneHoTHUeCKMid), OnochepHbii. Ilpomeccsl, MPOUCXOAAIIUE B KUBBIX
cucremMax. OCHOBHbIE NpHU3HAKK >kUBOro. JKM3Hb Kak (opMa CylIECTBOBaHMS
marepud. Hayku, u3ydaromue KuBblE CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3aLyH.

H3ydeHue xuBbIX cUCTeM. Meroabl Ouonoruyeckoid Hayku. HaOmrogeHwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3ALMS, MeTaaHAIU3. [ToHATHE O 3aBUCUMOIT 1
HE3aBUCUMOW repeMeHHOH. [lmanupoBanue skcnepumeHTta. [loctaHoBka W
npoBepka runore3. Hynepas runoresa. [loHsTtue BHIOOPKHM U €€ TOCTOBEPHOCTD.
PazOpoc B Ouosormyeckux mAaHHbIX. OILIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ysbTaroB. [IpUuYMHBI HMCKOKEHWS PE3YJbTATOB JKCIEpUMEHTA. [loHsTHe
CTAaTUCTUYECKOr0 TECTA.

JleMOHCTpanuu



Tabnuuel u cxembl: «OCHOBHbIE MPH3HAKH >KU3HW», «bUOIOrHUecKue
cuctemel»y, «CBOHCTBA KMBOM Marepum», «YPOBHU OPraHU3aluu KUBOM
npupoael», «CTPOEHUE KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOTO0 opraHu3may, «buoreoneHos», «buochepa», «Meromasl
M3yUYECHUS YKUBOWU MPUPOBIY.

O6opynoBanue: 1adopaTOpHOE 000PYI0BAHUE JIs TPOBEICHHU S HAOMIOACHUH,
U3MEPEHMNI, DKCIIEPUMEHTOB.

IIpakTnyeckas pabora «lMcnonpb30BaHME pPaA3IUYHBIX METONOB IPH
M3yUCHUH SKUBBIX CUCTEM).

Tema 3. buoJsiorust KJIeTKu

Knetka — CTpyKTypHO-(QYHKUMOHAIbHAs €AMHULA KUBOro. Hcropus
oTKpbITUs KiieTkH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBaHH,
M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KIETOYHOM
TEOPHH.

MeToapl  MOJIEKYJISIDHOM M KJIETOYHOH  OHMOJIOTMM:  MHUKPOCKOIIHS,
xpomarorpadus, 31aeKTpodope3, METOI MEUEHBIX aTOMOB, AU(PPEepeHIUATBHOE
LHEHTPU(YTUPOBAaHUE, KYJIBTUBUPOBAHUE KIETOK. /3yuenue ¢huxcuposaniibix
K1emox. DJIEKTPOHHAass MUKpockonus. Kowugokrairvnas muxpockonus. Bumanvhoe
(NpUICU3HEHHOE) U3YYEeHUEe KIIeMOK.

JleMOHCTpanuu

[Toprpetsl: P. I'yk, A. Jlesenryk, T. [lIsann, M. [lneiinen, P. Bupxos, K. M.
bap.

Tabnuupl ¥ cxeMbl: «CBETOBOM MUKPOCKOI», « DNEKTPOHHBIA MHUKPOCKOIMY,
«Hcropus pa3BUTHS METOJOB MUKPOCKOITHIY.

OOopyaoBaHUE: CBETOBOM MHKPOCKOIN, MHUKPOMNpEnaparbl pPacTHUTENbHBIX,
KMUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass paGora «/3yyeHue METOAOB KJIETOYHOH OMOJIOTUU
(xpomarorpadusi, 3aekrpodopes, aupdepeHnuaTbHOe UEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuyeckasi OpraHu3anms KJIETKU

XUMHYECKUA COCTAB KJIETKA. Makpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Boja u €€ poJib Kak paCTBOPUTEIIS, PEAreHTa, y4aCTUE B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOPETYJIAUMU. MUHEpaIbHBIE BEIIECTBA KIIETKU, X OMOJOorn4eckas poJib. Posb
KaTUOHOB U AHMOHOB B KJIETKE.

Opranuueckue BelIECTBA KIETKH. buomornueckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB O0enkoB. CTPyKTypbl OeNKOBOH MoJiekyiibl. [lepBruHas
CTpyKTypa Oenka, NenTHAHas CBsi3b. BTOpWYHAas, TpEeTHYHAs, YETBEPTUYHAS
CTpykTypel.  [lenatypauusi. CpoiictBa OenkoB. Kiaccupukaumss — OenkoB.
buonoruyeckue QyHkiuu 6enkoB. [Ipuonsi.



YraeBoabl. MoHOCAaxapu/ibl, AMCAXAPHUIbI, OJIMTOCAXAPUIBI U MTOJIUCAXAPUIBI.
OOwmi niaH CTpoeHMssT M (PU3MKO-XMMHMYECKHE CBOWCTBA  YIJIEBOJOB.
Bbuonoruueckue GyHKIMU YTIIIEBOJOB.

Jlunuael. I'uapodunsHo-ruapodoOHbie cBoiicTBa. Kiaccudukanms unuaos.
Tpurnuuepuabl, (ocHoaUNUabl, BOCKH, CTEpPOUbl. buosornueckue QyHKIMM
aunuoB. O0LMe CBOWCTBA OMOJOTHYECKMX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTH K
CaMO3aMbIKAHHUIO, MOJYTPOHULIAEMOCTb.

Hyxkneunoseie kucnotel. JJHK u PHK. CrTpoeHHe HYKIEHMHOBBIX KHCIOT.
Hyxneoruapl. Tlpunuun komrmieMmeHtapHocT. [IpaBuno Yapradgda. Crpykrypa
JIHK — nBoitHas cniupanb. MecToHaxoxaeHue u ouonorndeckue pynkumu JTHK.
Buael PHK. ®ynkiuu PHK B kiieTke.

Crpoenue mosiekysnbl AT®. Makpospruyeckue cBsisu B moisiekysne ATO.
buonornueckue Gy ATO. BoccTaHOBICHHBIE NEPEHOCUYUKH, UX (PYHKUIUHU B
KIeTKe. /{pyeue nyxkieosuompugpocpamer (H1'®). Cexpenuponanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: OMOXMMUYECKUE U OMO(PU3NYECKUE UCCIIENOBAHMS
CoCTaBa M MPOCTPAHCTBEHHOM CTPYKTYypbl OHOMOJIEKYN. Mooeruposarue
CIMPYKMYpsl U QYHKYUti OUOMONEKYN U UX KOMNIeKco8. Komnvlomephulil OusaiiH u
op2aHuyeckuil cunmes OUOMONIEKYl U UX HENPUPOOHBIX AHALOCOB.

JleMOHCTpanuu

[Toprpersl: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiul, O.
Conrep, C. [Ipy3unep.

Jluarpammsbl: «PacnpeeneHue XuMUYEeCKUX 3JIEMEHTOB B HEXXUBOM IPUPOIEY,
«PacnipegeneHre XuMU4YECKMX 3JIEMEHTOB B KUBOH MPUPOIEY.

Tabmuusl U cxemsbl: «llepuoanueckas TabnuLIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYJbl BOIbI», «BemecTtBa B cocTtaBe opraHu3mMoBy, «CTpOeHHUE
MOJIEKYJIbI  Oenka», «CTPYKTyphl O€NKOBOW MOJIEKYNb», «CTPOCHHE MOJIEKYI
yrIeBoaOBY, «CTpOEHHE MOJIEKYJ JUNUAOB», «HYKIEHMHOBBIE KHCIOTBIY,
«CtpoeHnue MonekyJibl ATOy.

O0opyioBaHUE: XUMUUECKAS TOCYAa U 000PYI0BAHUE.

JlaboparopHasi padora «OOHapyx eHUE OCKOB ¢ MOMOIIBIO KAYECTBEHHBIX
peaKuny.

JlaGopaTopHnasi padora «VccnenoBaHue HyKIEUMHOBBIX KUCIIOT, BbIICJICHHBIX
U3 KJIETOK Pa3IM4HbIX OPraHU3MOBY.

Tema S. CTpoeHue U QyHKUHH KJIETKH

Tunbel KJIETOK: DJYyKApUOTHYECKass M MNpokapuotuyeckas. CTpPyKTypHO-
(YHKLIMOHATBHBIE O0OPA30BAHUS KIIETKH.



CTpoeHuE MPOKAPUOTUYECKOH KiIeTKU. KiieTouHas cTeHka OakTepuil U apxei.
OcoOeHHOCTH CTpPOEHUs] TeTepoTPOPHON U aBTOTPOPHOH MPOKAPUOTHUECKUX
KJIETOK. MECTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Ctpoenue U (PyHKIIMOHUPOBAHUE SYKAPUOTUUECKOH KiIeTKU. [ nazmaTnueckas
meMOpaHa (mnazmanemma). CTpykTypa nja3MaTH4eckoil memMOpaHbl. TpaHcnopT
BEIIECCTB YePE3 MIA3MATHUECKY0 MEMOpaHy: NacCUBHBINA (Auddy3ust, o0neryéHHas
au(pQy3usi), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN AKTUBHBI TPAHCHOPT).
[TomynpoHuiaeMocTe MeMOpaHbl. PaboTa HaTpuii-kalueBOro Hacoca. DHIOLUTO3:
NUHOLIMTO3, (paronuTo3. Dk301uTo3. KinerouHas creHka. CTpykTtypa U (PyHKIMH
KJIETOYHOU CTEHKU PACTEHUH, TPUOOB.

[{uromnazma. [{uro3ome. [lutockener. JIBuxkeHne nuroria3Mbl. OpraHou bl
Ki1eTku. OTHOMEMOPAHHBIE OPTaHOMBI KJIETKU: SHAOIIIa3MaTndeckas cetb (J11C),
anmapar [ onbkM, JHM30COMBI, WX CTpoeHHWE M (PyHKUMU. B3auMoCBs3b
OTHOMEMOPAHHBIX OpPraHOMAOB KJIETKH. CTPOEHHE TPaHYJIIPHOTO PETUKYJIyMa.
Mexanuzm nanpasnenusn 6enxkos ¢ IIIC. CUHTE3 pacTBOPUMBIX OenKOB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyJisipHbIi ) 3HI0MIa3MaTUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbxu. Moougukayua Oenxkos 6 annapame
Tonvooicu. Copmuposrka beaxoe 6 annapame [ onv0ocu. TPaHCHIOPT BELIECTB B
KJieTke. Bakyosin pactutenbHbiX KieToK. Knerounslii cok. Typrop.

[IolyaBTOHOMHBIE ~ OPraHOMABl  KJIETKH.  MHUTOXOHJAPHHM,  IUJIACTHIBL.
IIpoucxoocoenue mumoxonopuit u naacmuo. Cumouoeenes (K.C. Mepesckosckuil,
JI. Mapeynuc). CtpoeHue M (QPyHKUMM MUTOXOHAPUH W miacTul. [lepBUYHBIE,
BTOPUYHBIE U CJIOKHBIE MTACTUABI POTOCUHTE3UPYIOIUX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIIINX PACTCHUN.

HememOpanHbie opraHouabl Ki1eTkd CTpoeHHe W (QYHKIMH HEMEMOPAHHBIX
OpraHouI0B KJIETKH. PuGocomsl. [Ipomesxcymounwvie Guramermot.
MukpodunameHTsl. Axkmurosvie  muxpoguiamernmel.  MBIIIEYHbIE  KIIETKHU.
Axmunosvie kKomnonenmul Hembiuleynvlx kiemox. MukporpyOouku. KierouHslit
ueHtp. CTpoeHME W JBMU)KCHHME SKITYTUKOB M PECHMYEK. MHUKpOTpyOOUKH
uutoruiadmel.  LleHTprons. beaku, accoyuuposanmvie ¢ muxkpoguiamenmamu u
Muxpompybouxamu. Momopnuwlie 6enxu.

SAnpo. OGosi0UKa siApa, XPOMATUH, KapHOIUIa3Ma, SAPBILIKA, UX CTPOEHHE U
¢yHkumMu. SnepHeiii OenkoBblii MaTpukc. [IpoCTpaHCTBEHHOE paCHOJIOKEHUE
XpOMOCOM B HHTep(ha3HOM sApe. Iyxpomamun u eemepoxpomamur. benku
XpOMaTuHa — THUCTOHBI. J[unamuxa s0epHoil 000104KU 6 Mmumose. Hoepmbiil
Mpancnopm.

Knerounsle BrtoueHUs. CpaBHUTENBHAS XapPAKTEPUCTHKA KJIETOK 3YKApUOT
(pacTUTENBHOM, YXKUBOTHOH, TPUOHOIA ).

JleMOHCTpanuu



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

Tabnuupsl 1 cxeMbl: «CTpPOEHHE JYKAPUOTUUYECKOH KIETKHW», «CTpoeHHE
KUBOTHOW  KieTkn», «CTpOeHME  PACTUTENBHON  KIETKM»,  «CTpoeHue
MUTOXOHIPUMY, «Sapo», « CTPOEHUE MPOKAPUOTHUECKON KIIETKM.

OOopyaoBaHuE: CBETOBOM MHKPOCKOIN, MHUKPOMNpPEnaparbl pPacTHUTEIbHBIX,
YKMBOTHBIX KJIETOK, MUKpONpenaparbl OaKTepHalIbHbIX KJIETOK.

Jlabopatopnass pabGora «/3yyeHHWE CTPOECHHMS KIIETOK  Pa3JIMUHBIX
OpPraHU3MOBY.

IIpakTHyeckas padora «3yueHue CBOWCTB KIIETOUHOW MEMOPAHBIY.

JlabopaTopnass pabora «lccnenoBanue mnazmonuza M ACIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTHyeckas padora «M3ydyeHne ABMKEHUS IUTOIUIA3MBbl B PACTUTENIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBPALLEHHE JHEPIUH B KJIeTKe

ACCUMWIIALIUASA U TUCCUMIISALIUS — IBE CTOPOHBI MeTadou3Ma. Tunel oOMeHa
BEUIECTB. ABTOTPO(HBIA M TeTepOTPO(PHBIA. YyacTHE KHUCIOpoJa B OOMEHHBIX
npoleccax. JHEPreTHYecKoe OOeCnedeHUue KIETKU: npeBpaiicHue ATD B
OOMEHHBIX mpoueccax. OEPMEHTATUBHBIA XapakTep peakuuid KJIETOUYHOTO
meTabonu3ma. DEpMEHTHI, WX CTPOCHUE, CBOWCTBA W MEXAHW3M JCHCTBUSL.
Kodepmentsl. OTnnuus GEpMEHTOB OT HEOPraHUYECKUX KAaTaIM3aToOpoB. benku-
AKTUBATOPbl M OCIKU-UHTMOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKLmii OT pa3IM4HbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHMYECKUMX BEIIECTB B KieTke. DOTOCHUHTES.
Anoxcueennviti u oxcueenuviii pomocurnmes y baxkmepuii. Ceemocodbuparoujue
nueMeHmel U NUCMEeHMbl PeakyuoHHo20 yeHmpa. Poiab XJI0pOMIacToB B MPoLEcce
¢dorocunteza. CBetoBas U TeMHOBas ¢asbl. Pomoowixanue, Cz., Cy. u CAM-munwi
gomocunmesa. IIpoayKTUBHOCTb (POTOCUHTE3A. BiiMsHUE pa3iuyHbIX PaKkTOPOB Ha
CKOPOCTh (poTOCHHTE3a. 3HaUCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB!
HUTpUUUMpPYIOIIUE OaKTEPHH, >KEIe300aKTEpUH, CEPOOAKTEPUU, BOJOPOIHBIE
OakTepru. 3HAYCHUE XEMOCUHTESA.

AHa3poOHbIe OopraHu3Mbl. Buael Opoxenus. [IpoaykTel OpoKeHHS U MX
UCMOJIBb30BAHUE UYEIOBEKOM. AHA3pOOHBIE MHUKPOOPraHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO3OYAUTENH OOJIE3HEH.

A>poOHBIE OpPTraHU3MBI. Otansl SHEPreTHYECKOrO oOMeHa.
[ToaroToBuTeNbHbBIHA 3TAN. [ TMKOIN3 — OECKUCIOPOIHOE PACUIETIICHUE TITHOKO3BI.

Bronornueckoe OKUCIEHHE, WK KIETOYHOE AbIXaHue. Poib MUTOXOHApHIA B
nporeccax OMOJOrMUECKOro okucieHus. Liuknuueckue peakuuu. OKUCIUTENIBHOE
docopunupoBanue. Snepaus membparo2o epaouerma npomonos. Cunmes ATD:



paboma npomontoii AT®-cunmasei. [lpeumylecTBa a3poOHOr0 myTd OOMEHA
BEUIECTB NMEpea aHa3POOHBIM. DPPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMOHCTpanuu

[Toprpeter: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl U cxeMbl: «DOTOCUHTE3Y, « DHEPreTUUECKUil 0OMEH», « BUOCUHTE3
Oenka», «CTpoeHue GepMeHTa», « XEMOCHUHTESY.

OOopyaoBaHue: CBETOBOH MHUKPOCKOI, 0OOPYJOBaHUE AJSi MPUTOTOBJICHHS
MNOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENApaToB.

JlaboparopHasi padora «3yyeHue KaTaIuTUUECKONH aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amuiIa3bl WK Karajiassl ).

Jlaboparopuass paGora «M3yueHue (HEPMEHTATUBHOIO PACLICIIIICHUS
NEPOKCUAA BOJOPOIA B PACTUTENBHBIX U YKUBOTHBIX KIIETKAX).

Jlaboparopuass paGora «CpaBHEHUE mpouecCOB  (OTOCHHTE3a U
XEMOCHHTE3A.

JlaboparopHasi padora «CpaBHEHHE MPOIECCOB OPOXKEHUS U IBIXAHUS .

Tema 7. HacaeacrBeHHass uHpopmauus U peajusanus eé B KIeTKe

Peakuuu mMaTpuyHOro cuHTe3a. [IpUHLIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOIrO CUHTe3a. Peanuzauus HacaeaCTBEHHON uHpopmaimu. ['eHeTnueckuit
KOA, ero cmoicrea. TpaHckpunuus — marpuyHelii cuHte3 PHK. IlpuHumIb
TPAHCKPHUIILMHU. KOMIUIEMEHTAPHOCTh, AHTHUNAPAUIEIBbHOCTh, ACUMMETPHYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoi kiemrke. Hexkooupyrowue PHK.

Tpancasums u €€ sranel. Yuactue TpaHcnopTHeix PHK B OnocunTrese Oenka.
YcnoBust OuocuHTe3a Oenka. KomupoBaHue amuHOKHUCIOT. Posb pubocom B
OunocuHTe3e OenKa.

Cogpemennvie npeocmasienus o cmpoenuu 2eHog. OpraHu3alusi T€HOMA Y
NPOKAPHOT M 3YKApUOT. Peryisiius akTUBHOCTH T'€HOB Yy MPOKapHOT. ['unoresa
onepoHa (. XKako6, XK. Mano). Monexyiaprvie mexanusmbl 5KCNpeCccull 2eHo8 y
aykapuom. Ponv xpomamuna 8 pez2yiayuu pabomul 2erHos. Perynsuus 0OMEHHBIX
NpOLECCOB B KiieTke. KiieTouHbli romeocTas.

Bupycbl — HekJIeTOUHbIE (DOPMBI )KU3HU U OOJIMraTHele napa3utbl. CTpOECHUE
NPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. SKusHenHblll Yuki
JIHK-cooeporcawyux  eupycos, PHK-cooepoicawux eupycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHbie 3a00sieBaHus Yesl0BeKa, s)KMBOTHBIX, pactenuil. CITU]], COVID-19,
COLMATBHBIE U METMLIUHCKUE TPOOJIEMBI.

buoungopmamura: unmezpayus u anaius doavuux maccusos («bigdatay)
CMPYKMYPHbLX OUON0CUYECKUX OaHHbIX. HanomexHoiocuu 6 ouonocuu u meouyume.
IIpoepammupyemvie pynryuu beaxos. Cnocodvl 00CmMasku 1ekapcme.



JleMoHCcTpanuu

[Toptpetsl: H. K. Koneuos, 1. M. MBaHOBCKHIA.

Tabnuubl U cxembl: «brocuHTe3 Oenkay, «[ eHeTnueckuii koa», «BUpPYyChI»,
«bakrepuoparmy.

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. JKu3HeHHbII HHKJI KJIeTKH

Knetouneld 1Mkn, e€ro mnepuoasl U peryisuus. HHtepdaza um MUTO3.
Oco0eHHOCTH NPOLECCOB, MpOTEKaroIux B uUHTEpdaze. [loaroroBka KIETKH K
neneHuro.  [IpecuHTeTMYeCKuid  (MOCTMUTOTUYECKUH),  CHUHTETHYECKHM U
NOCTCUHTETUYECKUHN (MIPEMUTOTUYECKUH ) TEPUOIBI UHTEP(A3BI.

Martpuunbiii cunre3 JAHK — pemnukanus. [Ipunmuner perumkauuu JJHK:
KOMILJIEMEHTAPHOCTD,  IOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIEIBHOCTE.
Mexanusm perumkanuu JTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl U

TejaoMepa3a. XPOMOCOMHBIA HAOOp KJIETKU — KapuoTwum. JIMIJIOWOHBIA U
rarionaHbIA -~ Habopbl  XpoMocoM. ['omojorduHbie  XpomocoMmbl. [losoBbie
XPOMOCOMBI.

Jlenenue KIeTku — MUTO3. CTaAMM MUTO3a U ITPOUCXOAILME B HUX MTPOLIECCHI.
Tunsl MuT03a. KapuokuHe3 U LUTOKUHE3. BUOJIOrnYecKoe 3HaYeHue MUTO3a.

Perynsduus MUTOTHUYECKOrO UMKIA KJIETKU. [IporpammupyemMas KiaeTouyHas
rudensb — anonTo3s.

KnetouHnoe saapo, XpoMOCOMBI, (YHKLUHMOHAJIbHAs TE€HOMMKA. Mexanusmul
nponugepayuu, ouggepenyuposxku, cmaperus u eubeiu riemokx. «l{ugposas
KAemKay» — OuouHpopmamuyeckue Mooeau QyHKYUOHUPOBAHUS KIeMKU.

JleMOHCTpanuu

Tabnuubl ¥ cxembl: «OKU3HEHHBIA UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy», «Perukauus JJTHK».

OOopyaoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenaparhl: « MUTO3 B KJIETKaxX
KOPEILKA JIYKa».

JlaGopaTtopnass  pabora  «M3ydeHMe  XpOMOCOM  HAa  TOTOBBIX
MUKpOIpenaparax.

JlaboparopHasi padora «HabnoaeHe MUTO3a B KJIETKaX KOHYMKA KOpEUIKa
JIyKa (Ha TOTOBBIX MUKPONPENApaTax ).

Tema 9. CTpoeHue 1 QyHKUHH OPraHM3MOB

buonoruyeckoe pazHooOpazue OpPraHu3MOB. OOHOKJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U SKU3HEIEATEITBHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
baktepun, apxeu, OAHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTUE
npoTUCThl. KOJIOHMAIbHBIE OPTaHU3MBI.



B3auMoCBsA3bp 4YacTeil MHOTOKJIETOYHOIO OpraHudma. TKaHW, OpraHbl U
CUCTEMBI OpraHoB. Opranus3m Kak eIMHOe 1enoe. I'omeocras.

Tkanu pacTeHui. TUNBI paCTUTEIBHBIX TKAHER: 00pa30oBaTe/IbHAs, TOKPOBHAS,
NpOBOASIIAS, OCHOBHAsi, MeXaHudeckas. OCOOCHHOCTH CTpOCHHMs, (DyHKUMH U
pacIioyoKEHUs TKAHEN B OpraHax pacTeHUM.

TKaHW >KUBOTHBIX M 4eOBeKAa. THUIBI >KUBOTHBIX TKAHEH: dMUTEIUATIbHAS,
COCIMHUTENbHAS, MbIlICUHasi, HEpBHAas. OCOOEHHOCTH CTPOCHHUS, (PYHKLMHA U
pPacnoJIoKEHUs TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE M T'€HEPATUBHBIE OpraHbl pacteHuid. OpraHel U
CUCTEMBI OPraHOB )XMBOTHBIX U YeaoBeKa. DyHKIUMU OPraHOB U CUCTEM OPraHoOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeENeThl OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy>kHbIN 1 BHYTPEHHMIA cKesteT. CTPOCHUE U THUIIBI
COCIUHEHUS KOCTEN.

JIBOKEHHE  OpraHusMoB.  [IBIDKEHHME  OJAHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX DPACTEHUM:
TPONU3MBI M HACTUU. JIBMOKEHHE MHOIOKJIETOYHBIX >KMBOTHBIX U YEJIOBEKA:
MblleyHas cuctema. Peduexc. CkeneTHpie MbILIIBI U UX padoTa.

[Tutanue opranu3MoB. [loromenue BOABI, YIIIEKUCIIOr0 ra3a i MUHEPaIbHbIX
BELECTB  pacTeHUusMH.  lluTtaHue  >KUBOTHBIX.  BHYTPUIIOIOCTHOE U
BHYTPUKJIETOYHOE MHUIIEBAPEHUE. [IMTaHME MO3BOHOYHBIX YXMUBOTHBIX. OTHEIBI
NULIEBAPUTENBHOrO TpakTa. [lumiesapurtenbHble kenesbl. [lumeBapurtenbHas
CUCTEMA YEJIOBEKA.

JlbixaHnue opraHu3MoB. [[pixanue pacteHuil. [Ipixanue >kuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKH. Ko)kHOe apixaHue. JlpIXxareabHas MOBEPXHOCTb.
JXKabepHoe u 1€royHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KHBOTHBIX M YEJIOBEKA.
OBOJIIOLUMOHHOE ~ YCJIIO)KHEHHE CTPOCHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JlpIxaTesibHas CHUCTEMa 4YesloBeKa. MeXaHM3M BEHTUISALMMU JIETKUX Y ITHL] U
MJICKOMTUTAOIMX. Perynsuus napixanusi. JpxareibHble 00bEMBI.

TpaHcnopTr BELIECTB Y OpPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUIA.
TpaHcmopr BeWECTB Yy >KABOTHBIX. KpOBEHOCHass cucrema W €€ Oprassl.
KpoBeHocHass cucremMa IMO3BOHOYHBIX JKMBOTHBIX M uyenoseka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaleHusi. DBOIHOLMOHHBIE
YCJIO’)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryssusi.

Breinenenue y opranu3sMoB. Beiaenenue y pacteHuil. BelieneHue y )KUBOTHBIX.
CokparutenbHple Bakyosau. Oprasbl BblacieHUs. DOuiabTpauus, CEKpeLMs U
OoOpaTHOE BCAChIBAHME KaK MEXaHW3Mbl PadOTBl OPraHoB BbiACICHUS. CBs3b
NOJIOCTA Tejla € KPOBEHOCHOW U BBIACIUTENBHOW cucTeMaMmu. Breiaenenue y



MO3BOHOYHBIX XMBOTHBIX U 4enoBeka. [louku. CTpoeHue U (PyHKIMOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYHM Y YEJIOBEKA.

3ammra y OpraHu3MOB. 3aluTa y OJHOKIECTOYHBIX OpraHu3MoB. CHOpbI
OakTepuil ¥ LUCTHI NPOCTEMIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIMThL. DUTOHLIMIBI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M HMX NPOU3BOJHBIE.
3amura opraHusma ot Oone3Held. UMMyHHas cuctema 4yenoBeka. KieTouHblil u
TYMOpP&JIbHBIA MMMYHUTET. BpoxAEHHBII W NpUOOpPETEHHBIN creuupuyecKuil
UMMYHUTET. Teopus KIOHAIBHO-CENEKTUBHOrO ummyHurera (I1. Opmux, ©. M.
bepuer, C. ToHnerasa). BocnaJuteibHbIe OTBETHI OPraHU3MOB. POJIb BPOKIAEHHOTO
UMMYHHUTETA B PA3BUTUUA CUCTEMHBIX 3a00JICBAaHUIA.

Paznpaxumocte M peryinsuus |y  OpraHusMmoB. PaszapaxuMocts y
OTHOKJIETOYHBIX OPraHu3MoB. TakCcUChl. Pa3apaKUMOCTb U PETYIISALUS Y PACTCHUI.
PocTtoBble BelllecTBa U X 3HAUYEHHUE.

HepBHast cucrema u peduiekTopHas peryjsiusi y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIIBl. DBOJIKOLMOHHOE YCIOKHEHUE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENBl TOJIOBHOTO MO3ra TMO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
peduiekTopHas ayra. be3ycnoBHbIE U YCIOBHBIE PEDIIEKCHI.

['yMOpaneHad peryasuus U 3HIAOKPUHHAA CUCTEMA YKUBOTHBIX U YEJIOBEKA.
JKene3pl 3HAOKPUHHOMN CUCTEMBI M UX TOPMOHBEL. J[eficTBUE TOPMOHOB. B3auMoCBA3b
HEPBHOM M 3HJAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JleMOHCTpanuu

[Toptper: Y. I1. I1aBnos.

Tabmuubsl U cxembl: «OAHOKIETOUHBIE BOJOPOCINY, «MHOIOKJIETOUHBIE
Bojopocim», «bakrepumny, «IIpocreiimmey, «Opranbl LBETKOBBIX PACTEHUN,
«CuCTEMBI  OpPraHOB  MO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTPOCHHE
HacekoMbIX», «TkaHu pacteHuity, «KopHeBbie cuctemsbl», «CTpoeHUE cTeOns»,
«CTpOEHHE JIMCTOBOM IUIACTUHKWY», «TKaHU >KMBOTHBIX», «CKENET YEIOBEKAY,
«ITnmesapurensHas  cucreMa», «KpoBeHOCHas cucrteMma», «JlpIxaresibHas
CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpIeyHas CUCTEMAY,
«BpinenurenbHas CUCTEMA», «OHIOKPUHHAA CHCTEMA», «CTPOEHUE MBILILBDY,
«HUmmynurer»,  «KumedHonosoctHele»,  «CxemMa  NUTaHUS  PACTEHUN,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHME THIPBDY,
«CTtpoeHue 1uiaHapum», «BHYTpEeHHEE CTPOCHHME NOKIEBOro uepss», «HepsHas
cucrema  peid», «HepBHas cucrema Jarymku», «HepBHas — cucrema
npecMmbikaronmxcs»,  «HepBHaga — cucrema  nTuuy», «HepBHag — cucrtema
MJIEKOMTUTAOINX Y, « HepBHAs cucTteMa uenoBekay, «Peduiekcy.

OOopyaoBaHue: CBETOBOW MHMKPOCKON, MHUKpPONpEnaparbl OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIIpENaparbl TKAaHEW, PaKOBUHBI MOJIIIOCKOB, KOJUIEKLIMU



HACEKOMBIX, MITIOKOXKUX, >KMBBIE 3K3EMIUISIPbl KOMHATHBIX pacTeHUil, repdapuu
pacTEHUil pa3HbBIX OTHAEJIOB, BIAXKHBIE MpENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM O€CIMO3BOHOUYHBIX YHBOTHBIX, CKEJET YEJOBEKA,
000pyIOBaHUE AJIs1 AEMOHCTPALMU NOYBEHHOTO U BO3YLIHOTO MMUTAHUS PACTCHUH,
pacLIETICHUs] KpaxMajia U OEJKOB MO AEHCTBHEM (PEPMEHTOB, 000PYI0BAHHE IS
JEMOHCTPALIMU OMNBITOB MO U3MEPEHHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTEJIbHBIX ABM)KCHUH, MOJIENIM FOJIOBHOTO MO3Ta PA3JIMUHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «3yueHHe TKaHEH PaCTCHUIY.

JlaGopaTopHasi padora «3yueHHE TKAHEH )KUBOTHBIX).

JlaGopaTopHasi padora «3yueHre OpraHoB IBETKOBOI'O PACTCHUSY.

Tema 10. Pa3mHoOKeHHe U pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHUSI OPraHU3MOB: O€Croyoe (BKJIKOYas BETETAaTUBHOE) U
nojoBoe. Buasl  Oecrmosioro  pa3MHOXKECHMS:  MOYKOBAHMUE, CHOPYJISLUS,
(¢parMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pa3MHOkeHHE. [10JIOBBIE KJIETKHM, WM ramerel. Meho3. Craauu
Mmeio3a. [ToBeneHue xpoMocoM B Meito3e. KpoccuHrosep. buonornyeckuit CMbIcCi
Meio3a U TOJIOBOrO mporecca. Melo3 M €ro MECTO B JKM3HEHHOM LHKJIE
OpPTraHU3MOB.

[IpenzaponpiiieBoe pa3Buthe. ['amMeToreHe3 y »KUBOTHBIX. [10JI0BBIE JKENEBI.
OOpazoBaHu€e U pa3BUTHE MOJIOBBIX KJIETOK. CriepMaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHue U 3MOPUOHAJIBHOE Pa3BUTUE SKUBOTHBIX. CrHOCOOBI
OIJIOJOTBOPEHUS: HAPY>KHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayalbHOE PAa3BUTHE OPraHU3MOB (OHTOTE€HE3). DOMOPHOJIOTHs — HayKa
O Pa3BUTHM OPraHU3MOB. Mopghocernes — oOna uz 2aashvix npobiem sMOpUOI0CUU.
Konyenyua mopgoceros u  mooeau mopghoceneza. Cranum 3MOPUOTEHE3a
KUBOTHBIX (Ha mnpumepe Jjsaryuiku). Jlpobnenue. Tunel  apoOeHus.
Jlemepmunupogannoe u HeoepmuHuposarHoe Opobienue. biacmyna, munel
onacmyn. OCOOECHHOCTH APOOJIEHUS MJICKONMUTAIOLIMX. 3apO/bIIIECBbIE JIUCTKH
(racTpynsinus). 3aKiiajika OPraHOB M TKAHEH U3 3apPOJIbIIEBBIX JIUCTKOB. B3aumMHoe
BIMSIHUE 4YacTel PAa3BUBAIOLIETOCS 3apojpilia (3MOpUOHAIbHAS WHIYKLIMS).
3akyiagKka T[JlaHa CTPOCHUS JKMBOTHOTO KaK pe3ysibTaT HEPAPXUUECKUX
B3aUMOJCUCTBUNA TeHOB. BiMsHHE Ha SMOPUOHAIBHOE PA3BUTHE Pa3IMUYHBIX
(aKkTOPOB OKPY>KArOUIEH CPE/IbI.

Poct u pa3ButHe >kMBOTHBIX. [locTomMOpuoHanbHel mepuon. Ilpsmoe u
HenpsiMoe  pa3BuTue. Pa3zputue ¢ meraMopo3oM y OECMO3BOHOUHBIX U
NO3BOHOYHBIX JKMBOTHBIX. BHOOTMYECKOE 3HAYECHHUE MPSAMOTO M HEMPSMOro
Pa3BUTHSI, UX PAaCOPOCTPAHEHUE B MPUPOAC. THUIMBI POCTa XKUBOTHBIX. DAKTOPEI
pEryJsiuU POCTA )KMBOTHBIX U YesloBeKa. CTaguu NOCT3MOPUOHATILHOTO PA3BUTHS



y )KUBOTHBIX U 4YesoBeka. [leproabl OHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOrMUYECKUE TPOLECCHI.

PazmHOXXeHMEe M pa3BuUTUE pacTeHui. ['ametodut u cnopodut. Meho3 B
YKM3HEHHOM LIMKJIE pacTeHuil. OGpa3oBaHueE CoOp B mpoliecce Meio3a. ['ameTorenes
y pactenuii. OTUIOAOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE
OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHHit. OOpa30BaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJILIMA OHTOTEHE3a Y PACTEHUI U KUBOTHBIX.

JleMOHCTpanuu

[Toprpetsr: C. I'. Haamumn, X. [lIneman.

Tabnuubsl 1 cxembl: «BereratuBHOe pa3MHOXEHUEY, «Tumel Oecnosaoro
Pa3MHOXKEHUSY, «Pa3zMHOXKEHUE XITaMUIAOMOHAIBDY, «Pa3MHOXEHHE JBIJIEHBDY,
«PasMHOkeHUE TUapBY, «Meito3», «Xpomocombly, «I'amerorenesy, «CTpoeHue
SWLEKIIETKH U CcriepMaro3ouaa», « OCHOBHBIE CTaauM OHTOreHesa», «lIpsmoe u
HENPSIMOE pa3BUTHEY, «Pa3BuTHe MaiCKkoro xyka», «Pa3BuThe capaHumy,
«PazputHe narymku», «J{BOMHOE OIUIOAOTBOPEHME Y LIBETKOBBIX PACTCHUIY,
«CTpOeHHE CEMSIH OQHOMOJIBHBIX M JIBYAOJIbHBIX PACTCHUI», « KU3HEHHBIA LMK
MOPCKOM KanycTol», « KU3HEHHBIA LUK MXa», « KU3HEHHBINA LIMKJI MAIOPOTHUKAY,
«OKM3HEHHBIN LIUKIT COCHBIY.

OOopynoBaHuE: CBETOBOM MHMKPOCKON, MHMKPONpENapaThl SHLEKIECTOK U
CIEPMATO30UI0B, MOJEND « LMK pa3BUTUS JATYLIKIAY.

JlaGopaTopHasi padora «/3yueHHe CTPOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpONpenaparax.

IIpakTnyeckass padora «BBISIBIEHUE NPU3HAKOB CXOACTBA 3apOABILICH
NO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnass pabora «CTpoeHME OpPraHoB pPa3MHOXKEHUS BBICIIMX
pacTEHU».

Tema 11. I'eHeTMKa — HayKa 0 HACJEACTBEHHOCTH H H3MEHYHMBOCTH
OpPraHu3MoOB

HcTopust cTaHOBJICHHUS U pa3BUTUS TCHETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poip OT€YECTBEHHBIX YYEHBIX B Pa3BUTUH I€HETHUKHU.
Pabotsl H. K. KonbiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. JI. KaprieueHko,
FO. A. ®ununuenko, H. B. Tumodgeera-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
QUICIIbHBIE TEHBI, AIBTCPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIMI
NPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAsl JIMHUS, TMOPUbI, TEHOTHUI, (PEHOTHUI.
OCHOBHBIE ~ METOABl  TCHETUKU.  THMOPHIOJIOTMYECKUH,  LIUTOJIOTMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUNA.

JleMoHCTpauuu



[Toprperel: I'. Mennens, I'. ne ®pus, T. Mopras, H. K. Konsuos, H. HU.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuid.

TaGnuupl U cxeMbl: « MeTObl TEHETUKNY, « CXEMBI CKPELIUBAHUS.

Jlaboparopuass padora «Jlpozoduna Kak OOBEKT TIECHETUUYECKHX
HCCIIEI0BAHUIY .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBEHHOCTH

MounorubpunHoe ckpemmBanue. IlepBblii 3akoH MeHaens — 3aKkoH
eAMHOO00pa3usi rTHOPUIOB NMEPBOTo NMoKoJaeHus. [IpaBuno nomuHrpoBanusi. Bropoit
3aKOH MeHaens — 3aKOH paclIeIUIeHUsl MPU3HAKOB. [[UTOJIOrMYECKUE OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHusl. [ MmoTe3a YUCTOTHI raMeT.

AHanmusupyrouiee ckpelubadue. [IpoMeXyTOYHbBIN XapakTep HacIea0BaHuUs.
Pacuieniene npu3HakoB PH HEMOJIHOM JOMUHUPOBAHUU.

JlurnbpuaHoe ckpemmpanue. Tpetuil 3akoH MeHaess — 3aKOH HE3aBUCUMOTO
HaCJIEJOBaHUsI PU3HAKOB. L{UTOJIOrMUECKHNE OCHOBBI AUTUOPUTHOTO CKPELIUBAHUSI.

CueruieHHOe HacnenoBaHue npusHakoB. Padotel T. Moprana. CuerieHHoe
HACJEA0BAaHUE TI'€HOB, HApyLUEHHUE CLEIJIEHUS MEXAYy TreHamu. XpOMOCOMHas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTuka noja. XpoMOCOMHBIA MEXaHU3M OIpeaeseHus noia. AyTOCOMBI U
[0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M reTeporamMeTHblii moJ. ['eHeTnyeckas
CTPYKTYpa MOJOBbIX XpoMOcoM. HacnenoBanue nNpu3HaKkoB, CLETUIEHHBIX C [T0JIOM.

['eHoTun Kak uenocTHas cucrema. [ieiioTtponusi — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBI auienu3M. DB3aumoaeicTBue HeaUIeNbHBIX T'EHOB.
KoMmnemenrapHocts. Onucras. [Tonmmmepus.

['eHETHYECKUI KOHTPOJIb PA3BUTUS PACTEHUI, JKUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOJIOTUYECKUX ~ TMPOLIECCOB, TMOBEIEHUS W KOTHUTUBHBIX  (DYHKIUH.
['eHeTHYECKE MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3AUMOACHCTBUS «XO3SUH
— Mapa3uTy U «XO35IMH — MHKPOOMOM». ['€HETMYECKHE AaCMEKTBl KOHTPOJS H
MU3MEHEHUS HACJIEACTBEHHON HH(POPMALMH B MOKOJICHUSX KIETOK U OPraHU3MOB.

JleMOHCTpanuu

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

Tabnuupst u cxembl: «[lepBblif U BTOpO# 3akOHBI MeHaens», « TpeTuii 3aKoH
Menaensa», «AHAM3UPYIOLIEE CKpelIUBaHuEe», «HemosiHoe ITOMUHUPOBAHUEY,
«CLEMIEHHOE HACAEA0BAHUE MPH3HAKOB y Apo30owmiby, «l'eHeTuka mnonay,
«Kapuotun d4enoseka», «Kapuotun apozodumiby, «Kapuotunm OTHLBD,
«MHOXXECTBEHHBIN aIJICIN3MY, « B3aUMOICHCTBUE T€HOBY.

OOopyaoBaHue: MOJENb [  JEMOHCTpPALMM  3aKOHOB €AMHOOOpa3us
ruOpuI0OB TMEPBOrO TMOKOJEHUS W PACLIECIUICHUS NPU3HAKOB, MOJENb JUIs
JEMOHCTpALMM 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHUS NPU3HAKOB, MOJENbL Ul



JEMOHCTPALUU CUEIJIEHHOIO HACIEI0BAaHUs IPU3HAKOB, CBETOBOW MUKPOCKOI,
MUKponpenapar: «/{pozodumnay.

IIpakTuyeckass padora «M3yueHwe pe3yapbTaTOB  MOHOTHOPUIHOIO
CKPELLMBAHUS Y TPO30(DUIIBI».

IIpakTuyeckass  padora  «M3yueHue  pe3ynbTraroB  AUTMOPUAHOTO
CKPEILMBAHUS Y TPO30(DUIIBI».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

B3aumopeiictBie reHotuna W cpeabl npu  GopMHpoBaHUM (HEHOTHMA.
M3MeHunBOCTh NMpU3HAKOB. KaueCTBEHHBIE U KOJUYECTBEHHBIE MPU3HAKU. BHabl
U3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MonupukauronHass U3MEHUYMBOCTh. Ponb cpenpl B (hOpMHUpPOBaAHHU
MOIM(UKALMOHHOW M3MEHUYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBbIH
psn v BapuauuoHHas kpuBas (B. Horanncen). CpoiicTBa MoAM(UKALMOHHOM
U3MEHYUBOCTHU.

['eHOTMIIMYECKAS U3MEHYUBOCTh. CBOWCTBA F€HOTUITMYECKON U3MEHUMBOCTH.
Buabl reHOTUNNYECKOW M3MEHUYMBOCTU: KOMOMHATUBHAS, MyTALIUOHHAS.

KoMOuHaTtuBHas HM3MEHUYUMBOCTh. Mei03 M MOJOBOM MpoLEcC — OCHOBA
KOMOMHATUBHON U3MEHUYUBOCTH. POJIb KOMOMHATUBHOM U3MEHUMBOCTH B CO3/IaHUU
T€HETUYECKOr0 Pa3HOO0pa3us B Mpeaesax OAHOrO BUIA.

MyTanmMoHHass W3MEHYMBOCTb. BHIbl MyTaLMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE M  MHAYLUMPOBAHHBIE MYTaUMH. SIOEpHbBIE WU
LUTOIUIa3MaTHYECKUE MyTali. COMATUYECKME U TOJIOBBIE MyTaUMH. [IpUunHEI
BO3ZHUKHOBEHUs MyTauuil. MyrtareHel M HUX BIMSIHUE Ha OPraHu3MBbl.
3aKOHOMEPHOCTH MYTALMOHHOIO0 MpOLEcca. 3aKOH T'OMOJIOTMYECKUX PAIOB B
HaCJIeNCTBEHHOW M3MeHuuBOCTH (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH M
HACJIEACTBEHHOCTD.

Onueenemuxa U dNUSEHOMUKd, POJb  SNUSCHEMUYECKUX (DAKMOpPO8 8
HACN008ANHUU U USMEHYUBOCMU (hDeHOMUNUYECKUX NPUSHAKOB ) OPAHUSMOB.

JleMOHCTpanuu

[Toprpetsl: I'. ne ®pus, B. Moranucen, H. Y. Basuios.

Tabmuuet u  cxembl: «Buael  u3meHunBocTHY, «MoaudpuKanuuoHHas
U3MEHUYUBOCTBY, «KoMmOuHaruBHas U3MEHUYUBOCTBY, «Meno3y,
«OmnoaoTBopeHuey, «I'eHeTnyeckue 3ad00neBaHus YeaoBekay, « Buabl mytanuiiy.

OOopyaoBaHue: XKUBbIE U TepOAPHBIE IK3EMIUISAPbl KOMHATHBIX PACTECHUH,
pucyHku ((pororpadum) >KMBOTHBIX C PA3JTMUHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(UKALMOHHOW M3MEHUYMBOCTU. [lOoCTpoeHME BapUaUMOHHOIO psiga U
BapUaLlMOHHON KPUBOY.



IIpakTuyeckas paGora «Myrtauuu y  apo3oduiabl  (Ha TOTOBBIX
MUKpONpenaparax)».

Tema 14. I'eHeTnka 4es0BeKa

Kapuotun yenoseka. MexxayHapoaHas NporpamMmma MCCIECIOBAHUS T€HOMA
4yesoBeKa.  MeToapl  M3yYEHMs] TEHETMKM  4YEJIOBEKA.  I'EHEAJIOrMYECKHi,
ONMM3HELOBBIM, LMTOTCHETUYECKHUIMA, MOMYJIAMOHHO-CTAaTUCTUUECKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE OIpPEIEIICHUE TeHOTHIIA:
NOJIJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C NOMOILLUBIO
[11{P-ananu3a. HacnenctBeHHble 3a001€BaHKs YeI0BeKa. [ €HHbIE U XpPOMOCOMHBIE
Oone3Hn d4enoBeka. bone3HM ¢ HacIEACTBEHHOW MPEAPacroOOXEHHOCTBIO.
3HAUYEHUE MEIUMLMHCKOW T'€HETHKH B NMPEAOTBPALLCHUM U JICUEHUU T€HETUUYECKUX
3a00JIcBaHUI 4eoBeKa. MeAMKO-TEHETUUECKOE KOHCYJbTUPOBaHUE. CTBOJIOBBIC
KJIETKUA. [TOHATHE «TEHETHUYECKOrO Irpy3a». DTUUYECKHE ACHEKTHI MCCICIOBAHUMN B
00J1aCTU PEIAaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (PaKTOppl MOBBILIEHHOH UYBCTBUTEJIBHOCTH 4YEJIOBEKA K
(U3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKPY>KAKOIICH cpelbl. ['eHeTnueckas
PEAPACTIONIOKEHHOCTD YEJIOBEKA K NMATOJIOTUSIM.

JleMOHCTpanuu

Tabnuupsl U cxembl: «Kapuotun uenoBeka», «MeTOIbl U3YyUEHHUS] T€HETHKU
4enoBeKay, «I eHeTnueckue 3a00JIEBaHUS YETOBEKAY.

IIpakTnyeckas padora « COCTaBICHHUE U AHAJIU3 POJOCIOBHOWY.

Tema 15. Cesnekuusi OpraHu3mMoB

JloMecTUKaLMs U CENEKUHUS. 3aPOKICHUE CEJIEKLUU U TOMECTUKALIMU. Y YEHHUE
H. M. BaeunoBa o LleHTpax NpPOUCXOXKACHHUS M MHOro0Opazus KyJbTYPHBIX
pacTteHuid. PoJib CENEKLMU B CO3AAHUHU COPTOB PACTEHU U OPO KMBOTHBIX. COpT,
NOpOoJA, WITaMM. 3aKOH TOMOJIOTUYECKUX PAIOB B HACJIEACTBEHHON U3MEHYMBOCTH
H. Y. BaBuiioBa, ero 3Hau€HUE 151 CEIEKLIMOHHON padOTHI.

Metoapl cenekuMoHHONH paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIA U
WHVBU Y AJIbHBIH. Oranel  KOMOMHAIIMOHHOW  cenexkuuu.  McnbitaHue
NpOU3BOAMTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUIY C MOMOILLUBIO OLICHKH
(eHOTUINa MOTOMCTBA U OTOOP MO FEHOTUITY ¢ NOMOLIbIO aHam3a JJTHK.

HCKyCCTBEHHBIH ~ MyTareHe3  Kak  METOA  CEJICKUMOHHOM  paboThl.
PagnanMOHHBIA U XUMUYECKMI MyTareHe3 Kak UCTOUYHUK MYTAlUUH Y KYJIbTYPHBIX
(¢opM opraHu3MoB. Hcrnonb30BaHME TE€HOMHOIO PEIAKTUPOBAHUS W METOJOB
pekoMOuHaHTHBIX JTHK 11 nonydeHust HCXOAHOrO MaTepuaia JUisl CEJIEKIUH.

[Tony4yenue NOJIMIIJIOUIOB. BuyTpuBuaoBas ruOpuaIn3anus.
BAM3KOpOACTBEHHOE  CKpEIMBAHWE, WAM  MHOpuauHr.  HepoacTBeHHOE
CKPEILMBAHUE, UM ayTOpUAMHI. ['eTepo3uc M ero npuuuHbl. Kcnonp3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuamsauus. [Ipeogonenue Gecnnoaus



MEKBUIOBBIX THOPUAOB. JIOCTH)KEHHUS CEJIEKIIMKM PACTCHUIA U )KUBOTHBIX. « 3e18Has
pesonoyus ».

CoxpaHEHHUE U U3YUEHUE NTEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKUX POAMYEHN IJ CO3IaHUSI HOBBIX COPTOB M THOPHUIOB CEIBCKOXO3HCTBEHHBIX
KyJIbTYp. H3yuenue, coxpamenue u ynpasienue 2eHemuyecKUMu pecypcamu
CENIbCKOXO3ANUCMBEHHBIX U NPOMBICTIOBbIX  JICUBOMHBIX 8 YeNsaX  YIYHULeHUs]
CYwecmeylowux u Co30aHusi HO8bLX NOPOO, JUHULL U KPOCCOB, 8 MOM HUCie C
NpUMeHEeHUeM COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIeO08AHUT, NePeoosblX UOell U
NepCneKmuUBHbIX MEeXHON0CUTI.

JleMOHCTpanuu

[Toprpersl: H. M. Basunos, M. B. Muuypun, I'. J[. Kapneuenko, I1. IL
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

TaGnuupl U cxembl: «LIEHTPBl MPOMCXOXKIECHUS 1 MHOTOOOPA3Hs KYJbTYPHBIX
pPacTeHUi», «3aKOH TOMOJIOTHYECKMX PAJOB B HACJIEACTBEHHOW M3MEHYHUBOCTHY,
«Metoapl cenexkuumy, «OTnanéHnas rudpuausanusy, « MyTtareHes».

JlaboparopHasi paGora «3ydeHre COPTOB KyJbTYPHBIX PACTEHUH U MOPOJ
JOMAITHUX KMUBOTHBIX).

JlaGopaTopHasi padora «3yuyeHre METOAOB CEJICKIIUA PACTCHUINY.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUIN.

Ikckypeust «OCHOBHBIE METOIAbI M JOCTMIKEHUS CEJEKLMM PACTEHUN H
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, TUIEMEHHY IO bepmy,
COPTOUCHBITATENBHBIA YUAaCTOK, B TEIUIMYHOE XO3AHCTBO, B JIADOPATOPUIO
ArpOyYHHUBEPCUTETA UIIM HAYYHOT'O LEHTPA)».

Tema 16. BHOTeXHOJIOIHS U CHHTETHYECKasi OHOJIOTHSA

OOBEKTBI, UCHOIB3YEMBIE B OMOTEXHOJIOTMH, — KJIETOUHBIE U TKAHEBBIC
KYJIBTYPBHI, MUKDPOOPraHU3MBI, 1754 XapaKTEPUCTHUKA. TpagvumroHHas
OMOTEXHOJIOTUS:  XJIEOOMEUEHUE, TMONYYEHHE KHCJIOMOJOYHBIX MPOAYKTOB,
BUHOZENHE. MukpoOroaornyecknii cuHTe3. OOBEKTBI MHUKPOOUOJIOTMUYECKUX
TEXHONIOTHA. [Ipou3BOACTBO O€Ka, AMUHOKUCIIOT M BATAMHHOB.

Co3naHue TEXHOJOTMA U MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHUST OPraHU3MOB U UX KOMITOHEHTOB,
COJIEPKALIMX HE BCTPEYAKOIIMECS B MTPUPOAEC OMOCUHTETHUECKUE MYTH.

Knerouynas uHxeHepus. MeTopl KyJbTYphl KIETOK M TKAHEH PACTEHHHA M
KUBOTHbIX. KpuobGanku. Comaruyeckas ruOpuau3anusi W COMATHYECKUN
sMmOpuoreHe3. Hcnonb30BaHME TrariOMIOB B CENEKUMU PACTeHW. [lonyuenue
MOHOKJIOHAIbHBLX anmumei. Flcnonv3o6are MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpyKUMs
SAWLEKIIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METOA TPAHCIUIAHTALMUA SAEP KIIETOK.



Textonocuu 0300posieHus, KYIbMUSUPOBAHUS U MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNIbCKOXO3ANUCMBEHHBIX KYJIbMYD.

XpPOMOCOMHAsi M TE€HHas WHXXEHEpHs. VICKyCCTBEHHBIH CHHTE3 T€Ha H
koHCTpyupoBaHue pekomMOuHaHTHBIX J{HK. Cozoanue mparceennvix opeanusmos.
JIOCTM>KEHU ST U IEPCIIEKTUBBI XPOMOCOMHOM U T€HHOW MHXKEHEPUU. DKOJIOTUYECKHUE
1 3TUYECKUE MPOOJIEMBI TCHHON MHXKEHEPHH.

MenuuuHckue OuoTexHosoruu. [loctreHomHas nuudposas meaununaa. [11P-
AMarHocTuka. MeTaOOJOMHBIA aHaIM3, TEHOLCHTPUUYECKUNA aHaIM3 MpoTeoMa
YeJIOBEKa Il OLICHKM COCTOSIHUSI €r0 3J0pOBbsl. MICHOJIB30BAaHUE CTBOJIOBBIX
kietok. TapretHas Tepanus paka. 3D-OumoumkeHepus Ans  pa3pabOTKH
(yHIAMEHTAIBHBIX OCHOB MEIMUMHCKUX TEXHOJIOTMHA, CO3JaHUS KOMIUIEKCHBIX
TKAHEW COYETAHMEM TEXHOJIOTMH TPEXMEPHOrO OMONPHUHTUHIA U ckadosiauHra
JUIS PELLICHUS 3a7a4 NEPCOHAITU3UPOBAHHON MEULIMHBI.

Co3naHMe BEKTOPHBIX BAaKLMH C LEJIbIO 00ECNE4YeHUss KOMOMHHUPOBAHHOM
3amuTel OT BO30yauteneid OPBU, yCTaHOBIEHHE MOJIEKYJISIPHBIX MEXAHU3MOB
¢ynkumonupoBanus PHK-conepxaiux BUPYCOB, BBI3BIBAIOIIMX OCOO0 OMACHBIE
3200JIEBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMOHCTpanuu

Tabnuupsl U cxembl: «Fcnoap30BaHNE MUKPOOPTraHM3MOB B MPOMBILIJIEHHOM
NpOM3BOACTBEY, «KiieTouHas MHXeHEpHs», «['eHHast UHKEHEPUSD».

JlaboparopHasi padora «3yyeHue 00bEKTOB OMOTEXHOJIOTHIY.

IIpakTHyeckas padora «IlonyyeHrne MOJTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeust «buoTexHONOrMsT — BaKHEHIIas MPOM3BOAMUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE TPOU3BOCTBO ).

11 KJTIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOINHMOHHBIX MPEACTABJICHUII B
Oonosiorum

OpomoumoHHass teopuss Y.  JlapBuHa. 1IpeamnochulKM  BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4yHas nesatesibHoCTh Y. JlapBuHa.

JIBMOKYILIME CUJIBI SBOJIFOLMHU BUIOB 10 Y. /[apBUHY (BBICOKAast HHTEHCUBHOCTD
Pa3MHOXKEHUSI  OPraHM3MOB, HACJICACTBEHHAas M3MEHYMBOCTh, Ooppda 3a
CYLIECTBOBAHME, ECTECTBEHHBII U UCKYCCTBEHHBINH 0TOOD).

OdopmiieHue cunteTuuecko Tteopun s3Bomounu (CTD). HelTpanbHas
Teopusi  3BOMHOUMU. COBpEMEHHAs  SBOJIIOLIMOHHAS  OWOJIOTHS.  3HAYCHHE
3BOJIFOLIMOHHON TEOPHH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMOHCTpanuu



[Toprpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Hnep, XK.
Kroeee, U. lapun, C. C. UerBepukos, M. Y. [lImaneraysen, Ix. Xonanehn, . K.
benses.

Tabnuupst u cxeMbl: «Cucrema sxxuBoi npupoas! (no K. JIunuero)y, «JlectHuna
KHUBBIX CylIecTB (1o Jlamapky)», «Mexanu3am (GOpMUPOBaHUS MPUCTOCOOJICHUH Y
pacTeHuii U >kUBOTHBIX (110 JIamapky )», «Kapra-cxema Mmapuipyra nyremectsus Y.
Hapeuna», «Haxomku Y. JlapuHayn, «Dopmbl OOpbOBI 3a CYLIECTBOBAHHEY,
«[Topoasl rony6Geit», «MHorooOpa3ue KyJbTypHbIX (opM KamycCTel», «llopomsl
JOMAILIHUX >KMBOTHBIXY», «CxeMa 00pa3oBaHus HOBbIX BUIOB (o Y. JlapBuHYy)»,
«CxemMa COOTHOLUEHUS ABMKYILUMX CHJI 3BOJIOLMHY, «OCHOBHBIE IOJIOKCHHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMY.

Tema 2. MUKPO3BOIIOLHS U €€ pe3yJIbTaThI

[TonynsuuMs Kak 3JIEMEHTApHAas €IMHULA 3BOJOLMU. COBPEMEHHBIE METOMBI
OLICHKM TE€HETUYECKOTO0 Pa3HOOOpazus M CTPYKTypbl nomyssiuuil. M3meHenue
reHopoHAa NONYJSALUMM KAk 3JEMEHTAPHOE JBOJIOLMOHHOE SBJICHUE. 3aKOH
reserudeckoro pasHosecus [x. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOpPbl (ABMXKYIIME CHJIBI) S3BOJIIOLMHU. MyTalMOHHBIH
npouecc. KomOuHaTtuBHas M3MEHUYMBOCTh. [Jlpeld TreHoB —  ciydvaiiHbie
HEHANPABJICHHBIE U3MEHEHHSI YACTOT ajljlesici B MONyJsiuusax. DPPexT ocHOBaTENS.
Sppexm Oymeinounoco eopaviuika. CHUMNCEHUE 2EHEMUYECKO20 PA3HOOOPA3USL:
npudunsl u creocmausl. llpossnenue s¢hgpexma opeiicha eeHo8 8 OONILULUX U MATILIX

NONYJISAYUSX. Murpauum. N3onsuus HOMYJISILUHA: reorpaduueckas
(MpocTpaHCTBEHHA ), OMOJIOrHYecKas (Penpo yKTUBHAS ).
EcrectBenHblii 0TOOp — Hampapisitouii  gaktop sBomouud. DPopMmel

€CTECTBEHHOTO  OTOOpa:  ABWXKYLIMH, CTAaOMIM3UPYIOLIUI,  pa3pblBarOLLUii
(mm3pyntuBHbIi). [lo10BOM 0TOOp. BO3HMKHOBEHHE W 3BOJIOLHUS COLMAIBHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnOCOONEHHOCT,  OPraHU3MOB  KakK  Pe3yjbTal  MHMKPO3BOJIIOLIMH.
BO3HUKHOBEHHUE IPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}H03bl U MANOAJANITALMH.
[IpuMepsl NpUCOCOONIEHHIA Y OpraHu3MOB. MOP(OJIOTUYECKUE, (HU3UOTOTUYECKHE,
OMOXMMMUYECKUE, TOBEAEHUECKHE.  OTHOCUTENBHOCTh  MPHUCIOCOOJEHHOCTH
OpPraHu3MOB.

Bun, ero kputepunm W CcTpykrypa. BuaooOpa3oBaHue Kak pe3ysbrar
MUKpO3BOJIIOIMKM. M3onsauus — kiatoueBoit ¢aktop BuaooOpazoBaHus. [lytu u
CHoCOOBI BUI000pa30BaHUs:; aJI0NaTPUUECKOE (reorpaduueckoe),
CUMIIATPUUECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE) (MOJIUITON IN3a1us,
rudpuauzanus). JMMTeasH0CTh 3BOJIFOLIMOHHBIX MPOLIECCOB.

Mexanusmbl (GOPMUPOBAHUS OMOJOTUYECKOTO Pa3HOOOpasusl.



PoJib 3BOTFOLIMOHHOM OMOIOTUH B pa3pab0OTKE HAYYHBIX METOJA0B COXPAHEHUS
OuopazHooOpazus. MHMKPO3BOMIOLMS M KO3BOJIIOUMS MAPA3UTOB U HX XO3SEB.
MexaHu3mbl ((OPMUPOBAHUS YCTOHUYMBOCTH K aHTHOUOTHKAM M CIOCOOBI OOPBOBI €
HEM.

JleMOHCTpanuu

[Toprpetel: C. C. UeTBepukos, O. Maiip.

Tabmuubel U cxeMbl: «MyTallMOHHAsE M3MEHYUBOCTBY, «llomynsiiuoHHas
CTPYKTypa BUAa», «Cxema nposiBiicHUs 3akoHa Xapai—BaitnOepray, «/|Bwxyiue
CWJIbI 3BOJIIOLMNY, « JKOJOIMYECKas M3OJSALMS MONYJIsAUUNA CEBAHCKOH (openmy,
«["eorpaduueckas U30aUUs TUCTBEHHULIBI CHOMPCKOH U JTMCTBEHHULIBI AAy PCKOI»,
«[TonynsiuMOHHBIE BOJIHBI YMCIEHHOCTH XMUIIHUKOB M JKEPTBY», «CxeMa NEHCTBUS
€CTECTBEHHOT0 0TO0pay», «@opMbl OOPHOBI 3a CYLECTBOBAHHUEY, «MHIyCTpUabHBbIi
MeNnaHu3M»,  «KuBble — uckomaembie»,  «IIOKpOBHUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «lIpemynpexnaromas OKpacka >HUBOTHBIX», «DHU3MOJOTUUYECKUE
anantauuny, «lIpucnocoONIeHHOCT OpPraHu3MOB U €€ OTHOCHTEJIbHOCTBY,
«Kpurepun Buaa», «Buabl-npoiinukny, « CTpykTypa Buaa B Npupoae», « CnocoOsl
BU000pa3zoBaHusy, «['eorpadguueckoe B1000pa3oBaHUE TPEX BUIOB JIAHABILICH,
«IKOJIOTUYECKOE BUA000pPA30BAHUE BUAOB CUHULY, «[lONMMIOUIBI pacTEHHIt»,
«KanycTHo-peneunslii rudpumy.

O0opynoBaHue: repdbapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydesia MTULl U
3BEpEeH C MPUMEPAMHU PA3JIUUHBIX PUCTIOCOOJIEHUH, YyUena NTUL U 3BEPEH Pa3HBIX
BUJIOB, repOapuu pacTeHUi OJNU3KUX BHJOB, OOpa30BaBIIMXCS Pa3JIMUHBIMU
croco0amu.

JlaboparopHasi padoTa «BbIsBIICHHE UBMEHUUBOCTH Y 0COO€H OJTHOTO BUAAY.

JlaboparopHnasi padora «IIpucnocoOneHus OpraHu3MOB U UX OTHOCUTEIbHAS
1EIECO00Pa3ZHOCTDY.

Jlaboparopuast pabora «CpaBHEHHUE BHJIOB 1O MOP(OJOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIOLNS U €€ pe3yJibTaThbl

MeToapl  M3y4yeHUsT MAaKpO3BOJIOUMHU. [laleOHTONOTMYECKME  METO.BI
u3yueHuss osBojtouuu. llepexomgnbie  (GOpMBI M (PUIOTEHETUYECKHE  PSbI
OpPTraHU3MOB.

buoreorpagpuyeckue MeToabl M3yueHUs 3BOMIOLMH. CpaBHeHHE (UIOPBI U
(dayHbl MaTE€pUKOB M OCTPOBOB. buoreorpapuyeckue odgactu 3emyu. Bunubi-
SHAEMUKH U PEITUKTHI.

DOMOPHUOJIOTUYECKUE U CPABHUTEIBHO-MOP(POIOrHUECKUE METOABI M3YUEHUS
3BOJIFOLMHU. ['€HETUUYECKUE MEXAHU3MBI SBOJIIOLMM OHTOTEHE3a U MOSIBJICHMS
SBOJIFOLIMOHHBIX ~ HOBIIECTB.  ['OMOJOrMYHBIE W  AQHAJOTUYHBIE  OPraHbIL
PynuMeHTapHble  OpraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHYECKUE,



OMOXMMHMUYECKUE U MATEMATUUYECKUE METO/IbI H3yUEHUS SBOJIIOLMHU. [ OMOJIOTUYHBIE
reHbl. COBPEMEHHBIE METOIbI TOCTPOCHUS (PUITOTEHETHUECKUX ICPEBBEB.

XPOMOCOMHBIE MYTaLlMX U 3BOJIFOLMSI TEHOMOB.

OO0uMe 3aKOHOMEPHOCTH (MpaBUJia) 3BOJIOUMH. [IpuHyun cmenvl yHkyuil.
HeoOpatuMocTh 3BOMIIOLIMKM. AJANTUBHAs paauauus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIFOLIMH.

JleMOHCTpanuu

[Toprpetel: K. M. bap, A. O. Koanesckuii, . Mrosuiep, O. I 'eKkerb.

Tabnuupl U cxeMbl: «OUIOTEHETUYECKUI PsJl JIOMIAINY, «APXEONTEPUKCY,
«3Bepo3yObie  samEepb»,  «Cteronedanevly,  «PuHMOQUTBH),  «CeMEHHBIE
nanopoTHUkW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeil) KOHTUHEHTOBY,
«Penuktey, «HauanbHble cTaguu 3MOPHOHAIBHOIO PAa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJIOTMYHBIE OpraHel», «PyIUMEHTBD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpPbI 4YEJIOBEKA M IIUMMAaH3e», «[J1aBHbIE
HaMpaBJIEHUS 3BOJOLUNY, «OOLIME 3aKOHOMEPHOCTH 3BOJTIOLIUN .

OOopynoBaHUE: KOJUICKIIUU, TepOapuu, MYJISDKA HMCKOMAEMbIX OCTaTKOB
OPraHU3MOB, MYJISDKA FOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIMMEHTAPHBIX OPraHOB M
aTaBU3MOB, KOJUIEKLMUA HACEKOMBIX.

Tema 4. IIpouncxoxkaeHne u pa3BUTHE KM3HU Ha 3emJie

HayuHple TUMNOTE3bI MPOUCXOXKACHUS >KU3HM Ha 3emsie. AOHUOreHe3 u
naHcnepmus. JIoOHay4YHbI€ MPEICTABIEHUS O 3aPOXKIACHUM YKU3HU (KPEALMOHU3M ).
['MnoTe3a NOCTOSHHOTO CaMO3aPOKICHHUS KU3HU U €€ ONPOBEP)KEHHUE OnbiTaMu O.
Penu, JI. Cnannannanuy, JI. [lactepa. [IporcxoxaeHue >ku3HU U aCTPOOMOJIOTHSI.

OCHOBHBIE STalbI HEOPraHU4eCcKon 3BOJIIOLIUH. [InanerapHas
(reojoruueckas) SBOJIOIUSA. XHMHYECKas OHBOJIIOLMSA. AOWOIEHHBI CHHTE3
OpraHu4ecKux BewecTB U3 Heopranuueckux. Ombit C. Mumepa u I'. FOpwm.
OO6pazoBaHue noaumMepoB U3 MoHoMepoB. KoalleppatHas runote3a A. M. OnapuHa,
runote3a nepBuuHoro OyipoHa [k, XonpaelHa, reHetuyeckas rumnore3a [
Ménnepa. Pubosumel (T. UYek) m runoresa «mupa PHK» V. T'mnGepra.
dopMHpoBaHUE MEMOPAH U BOBHUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emid 1 METOBI €€ M3y4eHUs. FICKOmaeMble OPraHuueCKUeE OCTATKH.
['eoxpoHonoruss u €€ Meroabl. OTHOCUTEIbHAs M aOCOIKOTHAs T€OXPOHOJIOTHSL.
['eoxpoHOIOrMYecKas Kaia: 30HbI, 3Pbl, NEPHUOIBI, SITOXH.

HauaneHble 3Tanel OpraHU4yecKkol HJBOIOLMU. [losBIIEHHME W 3BOJIHOLUSA
NEPBBIX KJIETOK. DBOIIOLUS MeTabonu3Ma. BO3HUKHOBEHUE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpOKaprOTHI U 3yKApUOTBHI.



[IpoucxoxxaeHue 3ykapuoT (CUMOUOTEeHE3). DBOTOLUMOHHOE TPOUCXOXKACHUE
BUpYCOB. [IpoucxokaeHHE MHOTOKIETOYHBIX OpraHu3sMoB. BO3HMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIMX pacTeHUH. OCHOBHBIE apoMOpP(O3bI
pacteHuii. Bbixon pacreHuid Ha cywy. [losgBiaeHue CHOpPOBBIX pPACTEHUN WU
3aBocBaHUE MMM Cylu. CeMeHHble pacTeHus. [IpOMCXOKIEHME LBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Tambl 3BOJIONMU >KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(}O3bI
KUBOTHBbIX. BeHnackas ¢ayHa. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TUIOB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUUS MO3BOHOUYHBIX.
[Ipoucxoxnenue ampuOuid u pentwnmid. [IpoucxokaeHNe MIIEKONUTAOIUX U
ntul,.  [lpuHuun kmroyeBoro apomopdosa. OcBoeHHE O€CMO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMU CYILU.

Pa3Butue xu3HM Ha 3emiie MO 3pamM M NEPUOJAM. apXel, MpOoTepo30id,
najeo30i, Me30301, KaiitHO30M. O01Ias XapaKTEPUCTHKA KJIMMAaTa U T€OJI0TUUYECKUX
npoueccoB. [10siBJIEHHE U PACLBET XapaKTEPHBIX OPraHU3MOB. YTJe0Opa30BaHUE!
€ro YCJIOBUS U BJIUSTHHE HA ra30BbINA COCTaB aTMOCHEDHI.

MaccoBble BBIMUPAHUST — 3KOJIOTHYECKUE KPU3UCHI MPOLLIOro. [IpuyuHbl U
CJIEICTBUSI MACCOBBIX BbIMMpAHUH. COBPEMEHHBIM 3KOJIOTMYECKUI KPU3HC, €ro
ocobeHHocTu. [Tpodaema coxpaHeHust OMopazHOOOpa3us Ha 3eMJIE.

CoBpeMeHHas cUCTeMa OpraHuueckoro mupa. [IpuHuunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

JleMOHCTpanuu

[Toprpetel: ®@. Pemu, JI. Cnayutanuanm, JI. Ilacrep, M. 1. Meunuxkos, A. H.
OmnapuHn, k. Xonnewn, I'. Mémnep, C. Munep, I'. FOpu.

Tabnuubl U cxembl: «Cxema onbita . Penuy, «Cxema onbita JI. [Tactepa mo
U3YYECHHUIO CaMO3apOoKIeHUs Ku3HM», «Cxema ombita C. Muinepa, 1. HOpwm»,
«JTanel  HEOPraHMYECKOW  BBOJOLMK»,  «['€OXpOHONOrMYeckas LUKy,
«HavanpHble 3Tanbl OpraHMYECKOi 3BOMIOLUMNY, «CxeMa 00pa3oBaHMs 3yKapHuOT
nyTéM cuMmOuOreHe3a», «CucreMa >KUBOM MNpupoab», «CTpOeHHE BHpycCay,
«ApoMopdo3bl  pacTeHMit»y, «PuUHMOUTE, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHorokiietounble Bogopociany, «Mxu», «llanopotHukuy», «l onoceMeHHbIE
pactenus», « Oprassl IBETKOBBIX paCTEHUIY, « CXxeMa pa3BUTHS )KMBOTHOTO MUPAy,
«ApoMopdo3bl KUBOTHBIX», «lIpocteiimumey, «Kumeunonosocteiey, «llnockue
yepBu», «UneHuctoHoruey, «PbuiOb», «3eMHOBOMAHBIEY, «lIpecMBIKAIOIIUECSY,
«IItuuely, «Miekonurarowmey, «Pa3Bute )Xu3Hu B apxeruckoi spe», «PazButue
JKMU3HU B TMPOTECPO3OUCKONA 3pen», «Pa3BUTHE KU3HU B NAJICO30MCKOA 3pen,
«Pa3zBuTHe XU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KailHO30MCKOM 3pey,
«COBpeEMEHHAs CUCTEMA OPraHUYECKOTO MUPAy.



O0opynoBanue: repbOapud pacTEeHUR pa3IUYHBIX OTACIOB, KOJJIEKIIUU
HACEKOMBIX, BIQKHBIE NIPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTKOCKOB, KOJUIEKLUU
UTJIOKOXKMX, CKEJIETI TO3BOHOYHBIX YKUBOTHBIX, Uy4esia ITUL] U 3BEPEH, KOJUIEKLIUU
OKAMEHEJIOCTEH, TOJIE3HBIX HCKOIMAEMBIX, MYJISDKM OPraHMYEeCKMX OCTATKOB
OpPraHu3MOB.

BuprtyanbHas jadoparopHasi padora «MoaenupoBaHue onbITOB Musiiepa—
FOpwu 1o u3y4yeHnro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTMHEHHI B TEPBUYHON
aTMocdepey.

JlaGopaTopnasi paGora «/M3yueHue M ONMCaHUE MCKOMAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTHyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTEHUMN
PA3HBIX OTAETIOBY.

IIpakTHyeckas padora «/3yueHue 0COOEHHOCTEH CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — AHTPOINOreHe3

Paznenel 1 3a0a4v aHTPOINOIOTUU. METOIbI aHTPOIIOJIOTHH.

CTaHOBJICHUE TPEACTABJICHUIA O MPOUCXOKICHUM YEJIOBEKA. Pemuruo3nbie
BO33peHUsI. COBPEMEHHBIE HAYYHBIE TEOPHUH.

CX0JCTBO YEIOBEKA € )KUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHUE YEIIOBEKA.
CBHAETENBCTBA  CXOACTBA  4YEJIOBEKA C  JKABOTHBIMU.  CPAaBHMUTEJIBHO-
Mopdosoruyeckue, AMOPUOJIOTUUYECKHUE, (bU3H0JI0r0-OMOXUMHUYECKHUE,
noBefcHuYecKue. OTIMYUS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIACHUE U KOMILIEKC
CBA3aHHBIX C HAM NPU3HAKOB. PazBUTHE TrOJIOBHOIO MO3ra U BTOPOH CUTHAIBHOM
CUCTEMBI.

JIBm>kyiue cuibl ((hakTopbl) aHTPONOreHe3a: OMOJIOTMYECKUE, COLIMATIBHBIE.
CooTHOILIEHUE OUOJIOTUUECKUX U COLIMATBHBIX (PAKTOPOB B AHTPOINOTEHESE.

OCHOBHBIE CTaJMU AHTPOINOTeHe3a. PaHHME uenoBeKOOOpa3Hble OOE3bSHBI
(MPOKOHCYJIbI) U PAHHUE MOHTUJIbI — OOUINE MPEIKU YEJTOBEKOOOPA3HBIX 00E3bSH U
JOAEH. ABCTPATIONUTEKU — ABYHOTHE MPEAKHU JOACH. UENOBEK yMENbIid, NEPBBIC
U3rOTOBJIEHUS OPY Ui Tpyaa. YeloBeK NPAMOXOISILMNA U EPBBINA BBIXO JFOAEH 3a
npenenbl Appuku. UenoBek reidaenbOeprekuii — o0uil mpe10K HEaH IEPTATTLCKOTO
YEJIOBEKA U YEJIOBEKA Pa3syMHOro. YUenoBEK HEAHICPTAILCKUN KakK BHUJI JIKOJCH
XOJIONHOTO KiauMara. YenmoBeK pa3yMHBIA COBPEMEHHOIO THUIA, JIEHUCOBCKHI
YeJIOBEK, OCBOCHHUE KOHTMHEHTOB 3a mnpeaenamu Adpuku. [laneoreHetuka u
NAJIEOreHOMMKA.

OBOJIIOLMST COBPEMEHHOTO 4YeJIoBEKA. ECTECTBEHHBIH OTOOP B MONYJISLUSX
4yenoBeka. MyTalMOHHBIN mporecc U noauMopdu3M. [lonyysiiMOHHBIE BOJIHBI,
apeid reHoB, murpanus U «3p@PEKT OCHOBATENS» B MOMYJISIMIX COBPEMEHHOTO
YeJI0BEKA.



Yenoseueckue pachl. [lonstue o pace. bonbluue pachl: €BpOIEOUIHAS
(eBpasmiickas),  aBCTPAJO-HETpOMAHAA  (DKBATOpUAJbHAS),  MOHIOJOWIHAS
(a3narcko-aMepuKaHcKas). BpemMs M NmyTH paccesieHHus 4YEJNOBEKa IO IJIAHETE.
EnuHeTBO  yenoBedeckux — pac.  HayyHad  HECOCTOSATENBHOCTH  pacu3Mma.
[IprcnOCOONEHHOCTh 4YEJIOBEKA K Pa3HBIM  YCJIOBUSIM  OKPYXAIOLIEH CpPEMIBL.
Bnusinue reorpadguueckoi cpeasl v apeida reHoB Ha MOP(OIOTHI0 U (HU3HOIOTHIO
YeJI0BEKa.

MexauCiUIIMHapHble  MeToAbl B (pu3MYeckoid  (OMOJOTUYECKOM)
AHTPOIOJIOTMM.  OBOJIIOLMOHHAA ~ AHTPONOJIOTHS M MAJCOAHTPONOJIOTHS
YeJIOBEYECKUX MONMYJALMi. buoconuanbHble UCCIeN0BaHUs MPUPOABI YEJIOBEKA.
HccnenoBaHue KO3BOMIOLMHA OMOIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMOHCTpanuu

[Toprpetsl: Y. JlapsuH, JI. Jluku, 5. 5. Porudackuit, M. M. ['epacumos.

Tabnuubl U cxembl: «MeTOIbl AHTPOMOJOTUMY, «I OJJOBHOM MO3T YEJIOBEKAY,
«YenmoBekooOpa3Hble 00€3bsHbI», «CKEJIET YeJOBEKA M CKEJET IIMMIIAH3e»,
«PyIMMEHTBI U aTaBU3MBIY, «J{BHKYLIME CUIIBI AHTPOIIOTEHE3A», « DBOIOLUOHHOE
ApPEBO  yesoBeKa», «ABcTpaionuTexk», «YenoBek  ymensli»y, «Uenosek
NPAMOXOIALLNIY, «JIeHUCOBCKUM YesioBek» «Heanaepranpub», « KpoMaHbOHUBIY,
«IIpenku yenoBeka», « ITarnbl IBOJIIOLUHN YETOBEKA», «Pacel 4eIoBeKay.

OOopyaoBaHue: MYJSDKM  OKAMEHENIOCTEH, MPEAMETOB  MaTepUalIbHOM
KyJbTYpbl ~MPEIKOB 4YeJIOBEKa, penpoaykuuud (dortorpaduu) KapTUH C
MUQPOJIOTUYECKUMU U OUOJNECHCKMMH  CIOKETAMHM  MPOUCXOXKACHUS YEJIOBEKA,
(dororpaduu HaXOAOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEIET YEJIOBEKA, MOJIENb
yeperna 4eIoBeKa M Yeperna [UMITaH3€, MOAEIb KUCTH YEI0BEKA U KUCTH LIMMITAH3E,
MOZEJIM TOpCa NMPEAKOB YEI0BEKA.

JlabopaTtopnass padora «M3yueHue 0COOEHHOCTEH CTPOCHMs CKeEJeTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXOXKICHUEM.

IIpakTnyeckas padora «M3ydeHne 3KOJOrMYECKUX afanTaluil YeJIOBEKA.

Tema 6. Jkosorusi — HAyKa O B3aHMOOTHOLIECHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpPYKarolei cpenoi

3apoKACHHUE U Pa3BUTHE 3KOJIOTUH B Tpyaax A. ['ymOonbara, K. @. Pynse, H.
A. CesepuoBa, JO. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0ruu. CBsI3b SKOJIOTHH C IPYTUMH HAYKaAMHU.

Metoapl 3kxonoruu. [loneBbie HaONIOACHUSA. DKCIEPUMEHTHI B 3KOJIOTHU:
OpupoaHbie M jaboparopHele. MoaenupoBaHue B 3KOJOTMU. MOHHUTOPUHT
OKpY Xaroleh Cpebl: JJOKAIbHBIA, PETUOHANBHBINA U TI00ATBHBIN.

3HAQUEHUE DOKOJOTMYECKUX 3HAHMA JUIS  4YEJIOBEKA. OKOJIOTMYECKOE
MUPOBO33PEHHE KaK OCHOBA CBA3EH 4YesoBedecTBa ¢ MPUPOAOo. DopMHUpOBaHUE
JKOJIOTMYECKOMN KYJIBTYPbI U IKOJIOTMYECKON IPAMOTHOCTH HACEJIEHUS.



JleMoHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynbe, H. A. Ceepuos, O. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl U cxemul: «Pa3aensl 3kogorun», «MeToasl 3KojJoruny», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEH CPEIbD».

JlaGopaTopHast padora «H3yuenue METOJI0B SKOJIOTHYECKUX
HCCIIEIOBAHUNY .

Tema 7. Opranusmsbl H cpeaa 0OOMTaHUsA

Okonornyeckue GakTopbl U 3aKOHOMEPHOCTH UX AckcTBUsA. Knaccuduxaums
HKOJIOTUUECKUX (PAKTOPOB. AOMOTUUECKUE, OMOTUYECKHUE, AHTPONOTreHHbIe. O0Iue
3aKOHOMEPHOCTH JACUCTBUS 3Kojoruueckux (axropos. [IpaBuno munumyma (K.
[MInpenrens, HO. JIudux). TonepaHTHOCTb. DBPUOUMOHTHBIE M CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abunornyeckre Qaxktopel. CBeT Kak 3kojoruyeckuit ¢akrop. JlelcTtBue
Pa3HBIX YYACTKOB COJIHEYHOIO CHEKTPA HA OPraHU3Mbl. DKOJIOTMUYECKUE TPYIIIbI
pacTeHUil M KUBOTHBIX MO OTHOIICHWIO K CBeTy. CHUTrHajbHas pOJib CBETA.
DOTONEPUOIU3M.

Temneparypa Kak 3KoJoru4eckuii Qaxrtop. JlelcTBUE TemmepaTypel Ha
opranusmbl. [1OWKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTe kak 3kojornyeckuit Qaxrtop. [lpucnocoOneHus pacTeHuid K
NoAJIEP>KaHuI0 BoJAHOTO OanaHca. Knaccudukaius pacTeHUil 1Mo OTHOUIEHUIO K
Boze. [IpucnocoOneHus KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl 0OMTaHUS OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYLIHAs, MOYBEHHAS,
rnmyOMHHAs  MOANOYBEHHAs, BHYTPHOPraHU3MEHHasd.  DHU3UKO-XUMUUECKUE
0COOEHHOCTH Ccpel 0OUTaHUsl OpraHu3MoB. [IprcrnocoOIeHnst OPraHu3MOB K KU3HU
B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHemHue W BHYTpeHHHE PUTMBL. CYTOYHBIE W
rOAWYHBIE PUTMBI. [IpUCIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM HM3MEHECHMSIM
YCJIOBUH JKU3HU.

KuzHeHHsie popmbl opraHnu3MoB. [ToHsTHE 0 )Ku3HEHHOH (hopMme. JKU3HEHHBIE
(GOpMBl pacTCHHUiA: JEPEBBS, KYCTAPHUKH, KYCTApPHUYKH, MHOTOJIETHUE TPAaBHI,
OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a3poOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (paktopsl. Buabl OMOTHYECKUX B3aMMOIEHCTBUI: KOHKYPEHLIUS,
XMIIHUYECTBO, cCUMOMO3 U ero ¢opmbl. [lapazutu3m, Koomepauus, MyTyajau3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTRO). Hetpoduueckue
B3auMoeicTBUS  (Tomuueckue,  (Qopudeckue, (paOpuueckue).  3HaAYEHHE



OMOTUYECKMX B3aUMOJECHCTBUNM Uil CYIIECTBOBAHMS OPraHu3MOB B CpEJE
oOutanus. [[puHIMI KOHKYPEHTHOTO UCKITHOYECHHUSI.

JleMOHCTpanuu

Tabnuubsl U cxeMmbl:  «OKoJIOTUYECKUE (PAKTOPBI», «CBETOBOH CHEKTPY,
«OKOJIOTUYECKUE TPYMIBI )KUBOTHBIX MO OTHOILLEHUIO K CBETYY, « TemIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3HOIOTMYECKUE aaanTauuu
KHUBOTHBIX», «Cpeapl OOUTaHUS OPraHu3MOBY», «BHOJIOTUUECKUE PUTMBIY,
«KuzHeHHble HOpPMBI pacTeHU», « KM3HEHHBIE POPMBI ) KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOIO JIECA», «DKOCUCTEMA XBOMHOIO Jjeca», «llenu mnuraHusy,
«XHUIIHUYECTBOY, «Ilapazutusmy, «KOHKypeHLUs», «CumOuo03»,
«KoMmeHcanuzmy.

OOopynoBaHue: repdapud pacTEHU U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSIHUKO PA3JIMYHBIX 3KOJOTMYECKUX (PAKTOpPOB, repOapuu CBETOJIOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIIMBBIX PACTCHUM, CBETOJIIOOMBBIC, TCHETIOOMBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, FepOapuy U KOJJIEKIMHU TETUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOHYMBBIX PACTEHMIA, dydesa NTHUIl U 3BEped, repObapuu
pacTeHuii, OTHOCAUIMXCA K rurpopuram, kcepouram, me3opuraMm, KOMHATHBIE
pPaCTEHUs] JaHHBIX TPYI, KOJUIEKIIMUA >KUBOTHBIX, OOMTAIOIIMX B PA3HbIX CPEAax,
rep0apuM M KOJUIEKUMM PACTEHUH M SKUBOTHBIX, OOJQJAIOMIUX YepTaMH
NPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHUM >KU3HHU, repOdapuu M
KOJIJIEKUMU PACTEHUN M SKMBOTHBIX PA3IMYHBIX YXH3HEHHBIX (OPM, KOJUICKUUH
’KMBOTHBIX, YYaCTBYIOILUX B PA3TUYHBIX OMOTUUYECKUX B3AUMOJCHCTBUSX.

JlaboparopHasi padora «BbIsSBIEHUE MPUCTOCOOJIEHUI OpPraHu3MOB K
BIIMSIHUIO CBETAY.

JlaboparopHast padora «BbIsSBIEHUE MPUCTOCOOJIEHUI OpPraHU3MOB K
BJIIMSIHUEO TEMIIEPATYPhI».

JlaboparopHasi paGoTa « AHATOMHUYECKKE OCOOCHHOCTU PACTEHUIN U3 Pa3HBIX
MECT OOUTAHUS.

Tema 8. Jkosiorust BUIAOB U NONMYJISILIH i

OKOJIOTUYECKHE  XAPAKTEPUCTHKUA  MOMYJISLHUH. [lomynsiumst ~ Kak
ouonoruyeckas cuctema. Posib HEOTHOPOAHOCTH Cpeabl, PU3NUEeCKUX OAPLEPOB U
0COOEHHOCTEH OMONOTMU BUAOB B (POPMUPOBAHMHU MPOCTPAHCTBEHHOMU CTPYKTYPHI
nonyiasuuid. OCHOBHBIE MOKA3aTEMW MOMYJISLUU. YUCIEHHOCTh, IUIOTHOCTB,
BO3pacTHasi M II0JIOBAs CTPYKTYpa, POKIAEMOCTb, NPHUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUS.

OKOJIOTMYECKAss CTPYKTypa nomyiasiuuu. OLEHKA YUCICHHOCTH IONYJISLHM.
JIuHaMuKa MOoNyJssLMM U €€ peryysauus. bUOTHYECKUI MOTEHLMAT MOMYJISLHUH.
MopaenupoBaHie AMHAMUKY NONyJissuuy. KpuBele pocTa YUCIEHHOCTH NOMYJISILUH.
KpuBbie BbDKMBaHMs. Perymisiiusi 4uMCICHHOCTH MNOMYJSLMA: poJsib (aKTOpPOB,



3aBUCALIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[lonstue 00 sKkoNOrvyeckoil Huiue Buaa. MectooOutanue. MHoOromepHas
Mozaenb dKonornyecko HumM JDHx.M. XarunHcoHa. PazMmepbl 3KOJIOrMYeCKOin
HUIIK. [[oTeHIManpHas U peayIu30BaHHAs HULLIH.

Bua kak cucrema nonyusuuid. Apeansl BUIOB. BUAbl M UX JKU3HEHHBIE
CTPATETruU. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMMOBEACHUS M MUIPALMil XUBOTHBIX. buosornueckue
MUHBA3UM 4y>KEPOJHBIX BUIOB.

JleMOHCTpanuu

[Toptper: k. M. XaT4uHCOH.

TaOmuubel M CXeMbl:  «DKOJIOTUYECKUE XAPAKTEPUCTUKU TMOMYJISIHUNY,
«IIpocTpaHcTBEHHAss  CTPyKTypa  mnonyJjsauuu», «Bo3pacTHele  mUpaMubl
nonyiasauum», «CKOPOCTb  3aCeleHUs TMOBEPXHOCTH  3EMJIM  Pa3JIMUHBIMH
opranusmammny, «Mogaeib 3kosornyeckoit Hum /x. M. XatyuHcoHay.

OOopyaoBaHue: repOapuu pacTeHUM, KOJUIEKIUH KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOsieHus: CEMSIH pACTEHUI K PaCCEIEHUIO.

Tema 9. Ikos10rusi c000IECTB. IKOJTOTHYECKHE CUCTEMBI.

CooOuiectBa opraHu3MoB. buoueHo3 u ero crpykrypa. CBsi3U MEXIY
OpraHu3MamH B OMOLICHO3E.

Okocuctema kak OTkpeitas cucrteMa (A. Jbk. TeHcnu). DOyHKUMOHAIBHBIC
OJIOKM OpPraHM3MOB B 3KOCHCTEME. MPOAYLEHTHI, KOHCYMEHTBI, PEAYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu U cetd. AOMOTUYECKUE OJIOKH
skocucTeM. [104BBI M MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U MOTOK 3HEPTUH
B DKOCUCTEME.

OCHOBHBIE TOKA3ATENM 3KOCUCTEMBI. broMacca v MpoAyKLMs. DKOJIOTHYECKHUE
NUpaMUIbl YUCE, OMOMACCHI M SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HanpapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOWIECTB — CyKueccuu. [lepBuunbie n
BTOPUYHBIE CYKUECCMM W HX TPUYUHBL. AHTPOINOIEHHbIE BO3ACHCTBUS Ha
cykueccuu. KnmmakcHoe cooOuiectBo. bropazHooOpaszue v nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.

[IpUpOaHBIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUcCmeMbl MOpeil U
OKeaHoB. Jxocucmemvl MyHOP, 1€C08, CMenet, NYCMultb.

AHTpPOIIOreHHBIE 3KOCUCTEMBL.  Arpo3kocucTemMa. ArpoueHo3. Paznnuwms
MEXAY aHTPOIMOT€HHBIMUA U TPUPOJHBIMH 3KOCUCTEMAMM.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteMm. ['oponckas
¢dnopa u ¢ayHa. CuHaHTponu3alusi Tropojackoi ¢ayHbl. buonorudeckoe u
XO3SIICTBEHHOE 3HAYEHUE arPO3KOCUCTEM B YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMOJACHCTBUNA OPraHU3MOB B
JKOCUCTEMAX. Poib Kkackaonozo aggpexma u 8u008-20upukamopos (Kioyeavix
81008) 8 PyHKYUuoHuposanuu skocucmem. [1epeHOC SHEPrUM M BEUICCTB MEXKIY
CMEXXHBIMHM 3KOCUCTEMAMH. Y CTOHYMBOCTb OPraHU3MOB, MOMYJILUNA U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U @aHTPOMOTEHHBIX BO3ACHCTBUMA.

Mexanuzmbl 8030€eticmaust 3aeps3HeHUll PA3HbIX MUNO8 Hd CYOOPAHUSMEHHOM,
Op2AHUSBMEHHOM, — NONYJSAYUOHHOM U DKOCUCIIEMHOM  YPOBHSX, — OCHOGYI
IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeTom0JIoTus
MOHUTOPHUHIA €CTECTBEHHBIX M AHTPOMOTEHHBIX SKOCHCTEM.

JleMOHCTpanuu
[Toptpet: A. Jk. TeHncnu.
Tabmuuet 1 cxembl:  «CTpykTypa  OuoLEHO3a»,  «OJKOCHCTEMA

IIMPOKOJIMCTBEHHOTO JIeCa», « DKOCHUCTEMa XBOHHOIO Jiecay, « DyHKIIMOHAbHBIE
TpyIIbl OPraHU3MOB B IKOCUCTEMEY, « KpyroBOPOT BEILIECTB B 3KOCHcTEMEY, «Llenu
NUTaHus (MAcTOMINHASA, JETPUTHAsA)», «IKOJOTMYECKas MUpaMHAa YUCEND,
«DKojoruueckas nmupamuaa OHOMacChl), «IKOJIOrMYecKas MUpaMHUIa SHEPTUNY,
«O0bpazoBanue 60n0tay, «[lepBuuHas cykueccus», «BoccTaHOBIIEHHUE Jieca MOCHE
noxapay, «KOCUCTEMA 03epa», «ArpoueHo3», «KpyroBopoT BEUIECTB U MOTOK
SHEPruu B arporieHosey, «[Ipumepsl ypoosKocucTem».

OOopynoBaHue: repbapuu pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Uydesia MTULl U
3Bepeit, repdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUMN, akBAPUYM KaK MOJEIb
SKOCHCTEMBI.

IlpakTnyeckas padora «3yueHue u onucaHnue ypoo3IKOCUCTEMBIY.

JlaboparopHast padora «M3yueHue pazHOOOpa3usi MEJIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX 3KOCHCTEMAX).

IKCKypCcHs «DKCKYpCUsl B TUIIMYHBIA OMOreoneHo3 (B AyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXO0/10JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO ).

IKCKYpcUsi «ODKCKYPCHUSI B arpO3KOCHUCTEMY (HA MOJE WIA B TEIUIMYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodaabHas IKOCHCTEMA

buocepa — oOulennanerapHas 000Ji04ka 3€MJIM, T/I€ CYLIECTBYET WM
CYLIECTBOBAJIA >KM3Hb. PazButue npeacrasieHuid o onochepe B Tpyaax 3. 3rocca.
Yuenue B. K. Bepnanackoro o duocgepe. Odnactu 6uochepsl u €€ cocra. XKupoe
BEUIECTBO OUOC(hEPHI U €r0 PYHKIIUH.

3aKOHOMEPHOCTH CYLIECTBOBaHMs Ouocheprl. OCOOEHHOCTH OMOChEpPBI Kak
rnoOanbHOM 3KOCUCTEMBIL. JlMHaMu4eckoe paBHOBecue B Onochepe. KpyroBopotsl
BEILIECTB ¥ OMOr€OXUMHUYECKUE IUKIIBI (YIIIepoa, a30Ta). PATMUYHOCTD SIBJIEHHIA B
ounocdepe.



3oHanbHOCTHL OuOchepsl. [TonsTre 0 Ouome. OCHOBHBIE OMOMBI CYILIN: TYHAPA,
XBOWHBIE JI€CA, CMEIIAHHBIE W ILIMPOKOJMCTBEHHBIE Ji€Ca, CTEMM, CABaHHBI,
MYCTBIHU, TPOTIMUYECKHUE JIECA, BBICOKOTOPbs. KiIMMaT, pacTUTENbHBIA U dKUBOTHBIHI
MUP OMOMOB CYIIH.

CtpykTypa U HyHKLMS KUBBIX CUCTEM, OLICHKA UX PECYPCHOT0 NOTEHIHAA U
OounochepHbIX PyHKLUHA.

JleMOHCTpanuu

[Toprpetel: B. M. Bepnaackuii, 3. 3rocc.

Tabnuust 1 cxemel: «I'eocdepsl 3emnn», «KpyroBopor a3ota B MPUPOIEY,
«Kpyrosopor yranepoga B mnpupone», «KpyroBopor kucioposa B NPUPOACY,
«Kpyrosopot Boabl B npupoae», «OCHOBHbIE OMOMBI cyumny, «Knumaruueckue
nosica 3emnu», « Tynapa», «Taiira», «CMmemanHeiil jiecy, «1IMpOKOJUCTBEHHBIN
aecy, «Crenby, «CaBaHHay, «[lycTbiHmy, « Tponnueckuit gecy.

O6opynoBaHue: repdapuu paCTEHHIM pa3HbIX OMOMOB, KOJUICKIIUHU >KMBOTHBIX.

Tema 11. YesroBek u oOKpy:Kaouias cpeaa

DOKOJIOTMYECKUE KPU3UChl WM MX NpUUYUHBL. Bo3aeilcTBue 4YenoBeka Ha
ounochepy. 3arps3HeHre BO3AYIIHOM cpeibl. OxpaHa BO31yXa. 3arpsi3HEHUE BOIHOM
cpeapl. OxpaHa BOIHBIX pecypcoB. Paspyuienue mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHue kuMara.

AHTPOINOreHHOE BO3ACHCTBME HA PACTUTEIBHBIA M KUBOTHBIA MUpP. OXpaHa
PACTUTENIBHOTO U >KMBOTHOrO MHpa. OCHOBHBIE MPHHLMIIBI OXPAHbI MPHPOMIBI.
KpacHeie kHurun. Oco0o oxpaHsemblie mnpupoanbie Tepputopun (OOIIT).
BoraHnueckue caabl M 300J10TMUYECKHE MAPKH.

OCHOBHBIE NPUHLMIIBI YCTOMYMBOIO Pa3BUTHUSl YEJIOBEYECTBA M IPUPOJIBI.
PanmoHanpHOE  NPUPOAONOJB30BAHUE U COXPAHECHUE  OUOJIOTMUYECKOTO
pazHooOpa3ust 3emau. OOHIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHYECKUX
Kpr3ucoB. OCOOCHHOCTH COBPEMEHHOIO KPU3UCA U €0 BEPOSITHBIE MOCIIEICTBUS.

PazButiie METOAOB MOHUTOPUHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle UCCICO08AHUA nepexooa K pecypcocbepezaioujeti u
KOHKYPEHmMOoCnocoOHoti anepeemuke. buoniocuyeckoe pasHoobpazue u buopecypcswi.
Hayuonanvneie ungopmayuonnvie cucmemvl, obecnequsarowyue OOCMYNn K
unpopmayuu  no  COCMOAHUI0  OMOENbHBIX  6U008 U  dKocucmem. (CHOBbI
sKopeabuumayuyu dKocucmem U cnocobog 0opvbvl ¢  OUONOBPEHCOCHUAMU.
PexoHcmpyKkyus MOPCKUX U HA3EMHBIX SIKOCUCTEM.

JleMOHCTpanuu

TaOnuisl U cxeMmbl: «3arpsisBHEHUE aTMoc(epb», «3arpsa3HeHUE TuAPOCHEPBIY,
«3arpsizHeHuE NouBbly, «[lapHuKoBBIH 3QdekT», «Oc000 OXpaHsSIeMbIe TPUPOAHBIE
TEPPUTOPUMNY, «MOAenn ynpaBisieMOro MUPay.



O6opynoBanue: ¢oTtorpadpuu OXpaHSIEMbIX PacTeHHl M >KMBOTHBIX KpacHoii
kHUru Poccuiickoit denepaunn, KpacHoil KHUIHA peruoHa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BNOJIOI'NN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS
OoOy4aroUIMMHUCS MPOrpaMM CpEIHEro o0mero o0pa3oBaHUS: JUYHOCTHBIE,
METANPEIMETHBIE U IIPEIMETHBIE.

B cTpyKType JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpPaMMBbI MO OMOJIOTUU
BBIJICTIEHBI CIIEAYIOUIME COCTABJSIOLIME. OCO3HAHUE OOYUYarOIIUMUCS POCCUHCKOM
IPOXAAHCKON MAEHTUYHOCTH — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONPENENICHUIO, Haluyue momueayuu K  OOyUYEHUIO  OWOJIOTUH,
yeaeHanpasiennoe pazsumue BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE
KIFOYEBBIX LICHHOCTEH M HCTOPUYECKMX TPAAUMUMH pPa3BUTHS OUOJIOTMUYECKOTO
3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb O0YUYAIOUINXCS PYKOBOJCTBOBATLCS B CBOCH
JEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, TPUCYIIMMH CHUCTEME
OMOJIOrMUYECKOT0 00PA30BAHUS, HAIUYUE NPABOCO3HAHUS FKOTOTUYECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb UETHA U CTPOUTH JKU3HECHHBIE MJIaHBI.

JIMYHOCTHBIE PE3YJITAThl OCBOCHHUS TPOrPaMMBbI IO OMOJIOTHH JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM UM BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAJIMLIUOHHBIMU POCCUHCKUMHU COUMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMM LIEHHOCTSMH, NPUHATHIMM B OOLIECTBE MpPAaBUJIAMU M HOpMamH
MOBEJICHUS U CHOCOOCTBYIOT MPOLIECCAM CAMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOPA3BUTHUSA, PA3BUTHS BHYTPEHHEH MMO3MLMMA JIMYHOCTH, MATPUOTH3MA M
YBOKECHUS K 3aKOHY W MPABOMNOPAIKY, YEJIOBEKY TPyAa M CTapLIEMy NOKOJICHHIO,
B3aUMHOI0 YBOXKCHMS, OCPENKHOrO0 OTHOLUEHUS K KYJIbTYPHOMY HACJIECIUI0 U
TPAAMLMAM MHOIOHALMOHAJIBHOrO Hapoaa Poccuiickoit denepauuu, Npupoac 1
OKPY>KarollIen cpeae.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIMTOCOOHOCTh O0YYAIOIIMXCS PYKOBOICTBOBATHCS
C(OPMUPOBAHHOI BHYTPEHHEH TMO3ULMEH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX
OpUEHTALMKA, TMO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLLMX
TPAJIMLMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOUIECTBA, PACIIMPEHHE >KU3HEHHOIO
OMBbITA U OMNbITA JACIATEIBHOCTH B MPOLIECCE PeAIM3alMM OCHOBHBIX HalpaBJICHUI
BOCIIUTATENILHON AEATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh IPAXKIAHCKOM MO3ULIMK 00YYAIOIIETOCs KAK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOrO OOLIECTRA,

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MPAB U 00S3aHHOCTEN, YBAXKEHUE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATETBHOCTH TP CO3JaHUU YUEOHbIX
NPOEKTOB, PEIICHUM Y4YEOHBIX M TMO3HABATENIbHBIX 3a7a4, BBINOJIHECHUH
OMOJIOTUYECKUX IKCTIEPUMEHTOB,;

CHOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3UIMK) MO OTHOUICHHID K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBICHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HbIMU YOKACHUSIMU, KYJbTYPHBIMU LEHHOCTSIMHU U
COLMAJIBHBIM TOJIOXKEHUEM

TOTOBHOCTh K COTPYIHMYECTBY B MPOLIECCE COBMECTHOTO BBIMNOJHEHUS
yueOHBIX, TO3HABATEIBHBIX M HUCCIECIOBATENbCKUX 33[a4, YBAKHUTEIbHOTO
OTHOUIEHUS! K MHEHUIO ONMOHEHTOB TMpH OOCYXKJICHUU CHOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS,

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM EATEIBLHOCTH,

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH POCCUHCKOHN IPaXKAAaHCKON UIEHTUYHOCTU, NAaTPUOTU3MA,
YBOKECHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH Nepel PoanHOI, ropaoctu
3a CBOW Kpail, cBOXO POauHYy, CBOl SA3BIK M KYJBTYpY, MPOUUIOE M HACTOsLIEE
MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LUEHHOCTHOE OTHOILICHUE K MPUPOAHOMY HACICIUIO U MAMATHUKAM NPUPOJBI,
JOCTHMXKEHUSAM POCCHUM B HAyKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE,

CNOCOOHOCTh OLCHUBATh BKJIAJ POCCHUACKMX YUYEHBIX B CTAHOBJIEHUE W
pa3BUTHUE OHWOJIOTMM, TMOHMMAHUS 3HAYEHUST OWOJIOTUM B TO3HAHUU 3aKOHOB
IPUPOJBI, B KM3HU YEIOBEKA U COBPEMEHHOTO OOLIECTRA,

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KCHUIO W 3ammre OTedecTma,
OTBETCTBEHHOCTH 3a €0 CYyAb0Y;

3) IyXOBHO-HPABCTBCHHOT0 BOCIIMTAHUSI

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUIICKOr0 HApOaa,

c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACH HA MOPATBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyIIETO;

OTBETCTBEHHOE OTHOLLEHUE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOI'O MPHUHATUS LEHHOCTEW CEMEHHON JKU3HU B COOTBETCTBUU C
TpaguuusMHu HapooB Poccun;

4) 3¢cTeTH4YeCKOro BOCIMTAHUSI:

ACTETUYECKOE OTHOLIECHUE K MHUPY, BKJIKOYAs 3CTETUKY ObITa, HAYUYHOIO W
TEXHUYECKOTO TBOPUYECTBA, COPTA, TPyJa, OOUIECTBEHHBIX OTHOLIEHHUH;

MOHUMAHUE SMOLMOHAJIBHOTO BO3AECHCTBUS >KUBOU MPUPOIBI U €€ LIEHHOCTH,



TOTOBHOCTb K CaMOBBIP@KECHHMIO B PA3HBIX BHAAX HMCKYCCTBA, CTPEMIICHHUE
NPOSIBJIATH KAYECTBA TBOPUYECKON JIMUHOCTH,

S) ¢u3uyeckoro BocnuTaHus, GOpPMHPOBAHUA KYJALTYPbl 310POBbS H
3MOLHMOHAJIBHOIO 0JIaroNmoJIy4msi:

NOHUMAHUE U peajiu3alus 3J0pOBOro U 0€30nacHOro 00pasa KHU3HH (3A0POBOE
NUTAHUE, COOMIOEHIE TUTUEHUUECKUX MTPABUII K HOPM, COATAHCUPOBAHHBIA PEXKUM
3aHATMH W OTHbIXA, peryisipHas (Qu3nueckas AaKTUBHOCTbh), OEpEXKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOLICHUSI K COOCTBEHHOMY (PU3MUECKOMY M
NICUXUUYECKOMY 3I0POBBIO;

NOHMMAHWE LEHHOCTA TMPAaBUJl HWHIUMBUAYAJIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYyaLUsX, YTPOXKAIOUINX 3J0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE MOCJIECACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

6) TPy10BOIr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIOOHE,

FOTOBHOCTH K AKTUBHON JEATEIBHOCTH TEXHOJOIMYECKON U COLMAIBHOU
HaNpaBJIEHHOCTH, CMIOCOOHOCTh WHUIMMPOBATH, MJIAHUPOBATh U CAMOCTOSITENIBHO
BBITIOJIHATH TAKYIO IEATEIBbHOCTD;,

MHTEPEC K Pa3iM4yHbIM cdepaM Npo(ECCHOHATBHONU ACSITEIBbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOpP Oyayuieid mnpodeccuu W peaiu30BBIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI,

FOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEN JKU3HU,

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUUYECKH LIENECO00PA3ZHOE OTHOUIEHUE K MPUPOJE KAK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYILICCTBOBAHUS,

MOBBILICHUE YPOBHS JKOJIOTMYECKOH KYJbTYPhl: NPUOOPETEHUE ONbITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCJIECACTBUA  JUIs
OKPY>KaroIen Cpeabl;

OCO3HAaHUE MIOOAJIBHOTO XapaKTepa J3KOJOTMYECKUX MPOoOJieM M MyTed HuX
pELLEHuUS,

CHOCOOHOCTh UCIIOJIB30BATh MPHOOPETAEMbIE TPU U3YUEHU U OMOJIOTUY 3HAHHUS
M YMEHUS OpPU  PEIICHUM NOpoOJieM, CBA3aHHBIX €  PALMOHAIBHBIM
NPUPOJONOIB30BAHUEM  (COOMIOJIEHHME  TMPaBUJ  TMOBEICHUS B NPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHME PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHIOB,
3KOCUCTEM, OUOCheps);

AKTUBHOE HENIPUATHUE NENUCTBUM, IPUHOCAIINX BPEI OKPYI>KAKOLLENH PUPOIHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUATHBIE 3KOJOTMUYECKHE MOCIEACTBHS
NpEANPUHUMAEMBIX IEMCTBUI U NIPEOTBpAILATh UX;



HaJIMYME Pa3BUTOTO HKOJIOTMYECKOTO MBILIUIEHUS, SKOJIOTMUYECKON KYJIbTYPBI,
OMbITa JESATEBHOCTH HKOJIOTUUYECKOMA HAMNPABJIEHHOCTH, YMEHHUS
PYKOBOACTBOBATbLCS MMM B IMO3HABATEIBbHON, KOMMYHUKATUBHON M COLMAIBLHON
NPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON NEATEIBHOCTH SKOJIOTMYECKOM
HaNpaBJIeHHOCTH,

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOLUECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIBTYP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYUTATENILCKOW KYJBTYPhl KaK CpEICTBa
B3aUMOJCHCTBUS MEXIY JIFOJABMU U MO3HAHUS MUDA,

NOHUMAaHWE creuu@uku OUONOTUM Kak HayKH, OCO3HaHUs €€ poju B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOTO MBIIIIEHHUS, CO3JaHUU LEIOCTHOTO
NPEICTABICHUs 00 OKPYXaroIIeM MHpPE Kak O €IMHCTBE MPUPOJbI, YEIOBEKa M
oOuiecTBa, B MO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEUICHMH NpodJieM
COXPAHEHUSI MPUPOJIHOTO PABHOBECHS,

yOEXKNEHHOCTh B 3HAYMMOCTH OHWOJIOTUM JUISi COBPEMEHHOM LIMBUJIM3ALMU:
00ECrieYeHUs: HOBOTO YPOBHSI PAa3BUTUS MEAULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUHA,  CIMOCOOHBIX  pellaTh  PECypCHble  MPOOJEMBI  PA3BUTHS
YEJIOBEUECTBA, MOUCKA NYTEH BBIXOAA M3 MOOATBHBIX 3KOJOTHYECKUX MPOOJIEM U
oOecrieueHUs:  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PalMOHATBHOMY
UCMOJIB30BAHUK NPUPOIHBIX PECYPCOB M (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU,

3aUHTEPECOBAHHOCTh B TMOJYYEHUM OMOJIOTMUECKUX 3HAHUH B LENAX
NOBBILICHUS OOIIECH KYJBTYPbl, €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH, Kak
COCTaBHOI 4acTh (PYHKUMOHAJIBHOW I'PaMOTHOCTH OOydaroluxcs, GopMupyeMoit
NPU U3y4YECHUU OMOJIOTHH,

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHMS, MUCMOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM HCHOJB30BaTh IMOJIy4acMble 3HAHUS JJs aHaiM3a M|
OOBSICHEHMSI SIBJIEHUI OKPYXAIOLIETO MUPA M MPOUCXOAAIIMX B HEM M3MEHEHUH,
YMEHUE JejaTb OOOCHOBAHHBIE 3aK/IFOUEHUSI HA OCHOBE HAY4YHBIX (PAKTOB M
MUMEKOUINXCS JAHHBIX C LEJIbIO MOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HMCIHOJIb30BATh OWMOJIOTUYECKUE 3HAHUS IS
peleHus NpoOJIeEM B PEAIbHBIX YKU3HEHHBIX CUTYaLUsIX;

OCO3HAHUE LIEHHOCTH HAYYHOW JAEATEIBbHOCTH, FOTOBHOCTb OCYIIECTBIISATH
NPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTD HHAMBUAYAJIBHO U B TPYIINE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMNPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TMOJYYEHUK) HOBBIX 3HAHWHA MO OWOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHMS YUEOHOro mnpeamera «Bbuonorus»
BKJIFOYAIOT.: 3HAUMMBbIE s  (POPMHUPOBAHHS MHUPOBO33PEHUSI OOYyYarOIIMXCS
MEXKIMCUUIUIMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHbIE MOHSATHS, OTPAXKAIOLINE
LEJIOCTHOCTh HAy4YHOH KapTUHBI MUpPa M CHCUM(PUKY METOAOB MO3HAHMS,
UCMOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELLIECTBO, SHEPIHsl, SIBICHUE, MPOLECC,
CUCTEMA, HAY4YHBIA (PAKT, MPUHLIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
MCCJIEIOBAHUE, HAONIOICHUE, U3BMEPEHUE, SKCTIEPUMEHT U IPYTHE ), YHUBEPCAJIBHBIE
yueOHbIE JEHCTBHS (MMO3HABATEIBHBIC, KOMMYHUKATHBHBIE, DETYJSTUBHBIC),
obecneunBaronme GopmMupoBaHue GyHKIMOHAIBHOW IPAMOTHOCTH M COLUATIBLHOM
KOMIETCHLIMM  OOYyYaroIIMXCs; CIMOCOOHOCTh  OOYYAIOIIMXCS  MCHOJIb30BaTh
OCBOEHHBIE MEKIUCLMIIJIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIE
yueOHBbIE ICHCTBHUS B MO3HABATEIBHON M COMAJIBHOM MPAKTHUKE.

B pe3ynbTare udyuyeHusi OM0JIOTMU Ha YPOBHE CPEHETO OOLIEr0 00pa30BaHMS
y oOyyarouierocs OyayT cGOpPMUpPOBaHbI TMO3HABATEJbHBIE YHUBEPCAIbHBIE
yueOHbIE JEHCTBUS, KOMMYHUKATUBHBIE YHHMBEPCAIbHBIC Y4E€OHBIC JECHCTBUS,
PETYJSTUBHBIC YHUBEPCAJIbHBIC YUECOHBIE ACHCTBUS, COBMECTHAS AEATEIBHOCTb.

MeTtanpeaMeTHble pe3yJIbTaThl OCBOCHMSI MPOTrPAMMBI  CPEIHETO OOILEro
00pa3oBaHUsl TOJKHBI OTPAXKATh:

Ognagenue YHUBEPCAIbHbIMU y4eOHbIMH NO3HABATEJbHbIMU
AeCTBUSIMH:

1) 6a30Bble JJOorHYecKkHue AeiCTBHSI:

CaMOCTOSITENbHO  (OPMYJIMpPOBaTh M AKTyaIM3UPOBaTh  MpOOJEMY,
paccMarpuBarh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPH OCBOCHUM 3HAHUNA NPUEMBI JIOTMUECKOTO MBIIIJIEHHS
(aHayM3a, CUHTE3a, CpaBHEHUS, KiaccupuKkaiu, 0000IIECHHUS ), pACKPBIBATH CMbICIT
OMOJIOTMUYECKUX MOHATHI (BBIICIATh UX XAPAKTEPHBIE NMPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMU MOHSATHIMH );

ONMpEACTATh UENM JACATEIBbHOCTH, 33JaBas MApaMETPbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl ACSITEIBHOCTU € OCTABJICHHBIMU LIEJISIMU,

UCMOJIb30BaTh OMOJIOTUUECKUE TIOHATUS JJI1 OOBACHEHUS (PAKTOB U SIBJICHUM
YKUBO NIPUPOJIEL,

CTPOUTh JIOTUYECKUE PACCYXICHUS (MHIOYKTUBHBIE, JACAYKTHUBHBIC, IIO
AQHAJIOTUM), BBIIBIATH 3aKOHOMEPHOCTH W NPOTHBOPEYMS] B PaccMaTpUBAEMBIX
SIBJIEHUSIX, (POPMYJIMPOBATH BBIBOJbI U 3aKTFOUYCHHUS,

NPUMEHSTh CXEMHO-MOJETBHBIE CPEACTBA AJIs1 PEACTABIICHUS CYIIECTBEHHbBIX
CBA3CH M OTHOUICHUA B H3Y4YaEMbIX OMOJOTMYECKMX OOBEKTaX, a TaKXKe
NPOTUBOPEYMI PA3HOTO POJAA, BBIABJICHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX
MUCTOYHMKAX;



pa3pabaThiBaTh IMJIaH PELICHUS NPOOJIEMBI C YYETOM aHAIM3a MMEHOIIMXCS
MaTEPUATbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ICITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEACTBUN ACSITEIbHOCTH,

KOOPAMHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBHIX PEAJIbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBILUICHUE NIPU PELIEHUH SKU3HEHHBIX MTPOOJIEM.

2) 6a30Bble HCCIeA0BaTeIbCKHE IeiiCTBHS:

BJIQJIETh HABBIKAMU y4E€OHO-UCCIIETIOBATENIbCKON U MPOECKTHOM AESTEIbHOCTH,
HaBbIKAMM  pa3pellieHus  npoOsieM, CHOCOOHOCTBHO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TTOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 33]1a4, TPUMEHECHHUIO
Pa3JIMYHBIX METO0B O3HAHMUS,

UCMOJIb30BaTh PA3JIMYHBIE BHIBI ACITEIBHOCTH MO MOJYUYEHUIO HOBOTO
3HAHUS, €r0 HWHTEPINPETALMU, MPEOOPA3OBAHMIO U TMPUMEHEHHKD B Y4YEOHBIX
CUTyalUsIX, B TOM YUCJIE TPU CO3JaHUH YUEOHBIX U COLMAJIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA THUM MBILIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTUEH,
KJIFOYEBBIMU MOHITUSIMHU U METOJAMM;

CTaBUTh M (HOPMYJIHUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIBHON
JEATEILHOCTU U )KU3HEHHBIX CUTYALUSIX;

BBISIBJIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3W W aKTYaJU3WPOBATh 3aaadvy,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS, HAXOAUTh APTYMEHTHI AJIs1 JOKA3aTENbCTBA CBOUX
YTBEPXACHUM, 3a71aBaTh MAPAMETPBI U KPUTEPUHU PELLEHUS,

aQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCLICHHWS 3adaud  Pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYalMsIM, OLEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHANPABJICHHBII MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JENCTBUS B MPOPECCUOHAIIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJIBHYK) M TMPAKTUUYECKYH) 00NacTH
KU3HEACITEIbHOCTH,

YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIE WUJIEU, MPEAJIararb OPUTMHAIBHBIE MOAXOMbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIIUE ATbTECPHATUBHBIE PELLICHUSI.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpPMALMU (TEKCTE Y4eOHOrO
nocoOusi, HAYYHO-TIOMYJISPHOW JIUTEpAType, OHOJOTrMYECKMX CJOBapsAX MU
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B WHTEpHETE), aHAIM3UpPOBATh
MH(POPMALMIO PA3TUYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUYECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;



(GopMyJIMPOBATh 3aPOCHl U MPUMEHATH PA3IMYHBIE METOJBI MPU MOUCKE U
otOope Ouojoruueckor MHMOpPMaIMK, HEOOXOAUMON JUTsl BBIOJIHEHUS YYEOHbBIX
3a1au4,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO UCMOJb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CUCTEM,;

CaMOCTOSITEIbHO ~ BBIOMpPaTh  ONTUMAIbHYKD  (OPMYy  NPEACTABIICHUS
Ounonornueckoi uHpopmaluu (Cxembl, rpaduKu, TMarpaMmbl, TAOJIHLIBI, PUCYHKH U
Ipyroe);

UCMOJIb30BaTh HAy4YHBIA S3bIK B KAyeCTBE CPEACTBA MNpH padoTe ¢
OMONOrMUecKod MH(pOpPMALMEH: TPUMEHATh XUMHUYECKHE, (QU3NYECKHE WU
MaTEeMAaTUUYECKUE 3HAKA W CHMBOJIBL, (HOpPMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCMOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HarJIsi AHOCTH,

BIQJCTh  HABbIKAMM  PACMO3HABAHUS W 3alIUThl  MH(pOPMALUH,
MH(POPMALMOHHOM 0€30MaCHOCTH JINYHOCTH.

OgyageHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMU:

1) oOmienme:

OCYILECTBIISATh KOMMYHHUKALIMK BO BCEX chepax HKU3HU, AKTUBHO y4aCTBOBATh
B JUAJIOre WM AUCKYCCHUU MO CYLIECTBY OOCYXKIAeMOW TeMbl (YMEHHME 3a1aBaTh
BOMPOCHI, BBICKA3bIBaTh CY)KACHUS OTHOCUTENIBHO BBINOJIHEHUS MpeajaracMoit
3aJ1a4M, YYUTHIBATh MHTEPECHl U COTJTACOBAHHOCTD MO3ULMN APYTHMX YYACTHUKOB
JMaJIora Ui JUCKYCCUH ),

pacno3HaBaTh HEBEpPOATbHBIE CPEACTBA OOIICHUS, NOHMUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYallUH,
YMETh CMSAT4aTh KOH(MIUKTHI U BECTH MEPETOBOPBI;

BJIQJIETh PA3JIMUHBIMU CIOCOOaMU OOLLEHUS WM B3aMMOJCHCTBHS, TTOHUMATh
HaAMEPEHUs IPYTUX JIFOJAEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOH (hopMe pOpMyIMpOBaTH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3PEHHMS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHasi AeATE/IbLHOCTD:

NOHUMATh M MCHOJIb30BATh MPEUMYILECTBA KOMAHAHON U WHAMBHAYaAJIbHOM
padOThI NMPHU PEeLICHUH OUOTOTUUYECKOH MPOOIEMBI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOACHCTBHSI PU PELIEHUH YY€OHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBUHA C y4ETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaKIOT0 YieHA KOJUICKTHBA,

NPUHUMATh LEJIM  COBMECTHOM  JESATENIBHOCTH, OPraHu30BbIBATH U
KOOPAMHUPOBATE JEUCTBUSA IO €€ IOCTHIKEHUIO. COCTaBJATH IUIAH ACHCTBHIA,



pacnpencasiTe pPojaud C y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXJAThb PE3YJIbTATHI
COBMECTHO# padoTHl,

OLICHMBATh KAYECTBO CBOETO BKJIA[a U KAKI0T0 YYaCTHUKA KOMAHIbl B OOIIMH
pe3yabTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJACU C TO3ULMUA HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUUYECKON 3HAUUMOCTH;

OCYLIECTBJISATh [MO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3JIMYHBIX
CUTYyaUUsIX, MPOSBJISATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULUATHBHBIM.

Ogy1ageHHe YHUBEPCAJbHBIMHU PeryiSTHBHbIMH JeiCTBUSIMU:

1) camoopranuszanms:

UCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS [Ji BBISBICHUS MpOOJIEM U HX
PELIEHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHWM IIEJIEBBIE U CMBICJIOBBIC
YCTAaHOBKU B CBOMX JCHCTBUSAX M MOCTYNKAaX MO OTHOLICHHUIO K >KMBOM MPUPOJE,
CBOEMY 370POBBIO U 3I0POBBI) OKPYIKAOILHUX;

CaMOCTOSATENIbHO OCYILUECTBIIATH MO3HABATEIIBHYH) JEATEIbHOCTD, BBISBIIATH
npoOsieMbl, CTaBUTh M (HOPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEILHOM
JEATEILHOCTU U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIBHO COCTABJIATh [UIAH PELICHUSI TPOOJIEMBI C YUETOM UMEFOLIMXCS
PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEHN M MPEANOUTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacIMPATh PaMKH Y4EOHOTO IPEAMETA Ha OCHOBE JIMYHBIX MPEANOUYTEHMIA,

JIeJ1aTh OCO3HAHHBII BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pELLIEHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT,

CcocoOCTBOBATh (POPMHPOBAHUIO M MPOSIBICHUIO LIMPOKOH 3pyAMLIMUA B
pa3HbIX OOJACTSAX 3HAHWUH, MOCTOSHHO MOBBIIIATH CBOHW OOpa30BATEIbHBIA U
KYJIETYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIBTATOB LEJISIM;

BJIQJICTh  HABbIKAMM  TO3HABATEJbHON  pernekcMu  Kak  OCO3HaHUs
COBEPIUAEMBIX JEHCTBUA M MBICIUTENBHBIX IPOLECCOB, MX PE3YJbTATOB M
OCHOBAHU, MCMOJb30BaTh MPUEMBI pEQIIEKCUM IJI1 OUEHKU CUTyallMH, BbIOOpA
BEPHOI'0 PELUECHUS,

YMETh OLEHUBAaTh PUCKM M CBOCBPEMEHHO NPUHUMATh PELIEHUS MO MX
CHU)KEHUIO,

NPUHUMATh MOTUBBI M apPryMEHTBHl APYTUX IMpPH aHAIM3E pPE3yJIbTaTOB
NEATENBHOCTH,



3) npuHsATHE Ce0sl M IPYTHUX:
NPUHUMATh CeOsl, MOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;
NPUHUMATh MOTHBBI M aQPTyMEHTHI JAPYrMX TMPHU AHAJIU3E PE3YJIbTATOB
JEATEIIBHOCTH,
NpU3HABATh CBOE MPABO U MPABO JPYTHX HA OLIUOKH,
pPa3BUBATh CMIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTrOrO YEJIOBEKA.
IHHPE/IMETHBIE PE3YJIBTATHBI

[IpenMeTHBIE pE3yabTaThl OCBOEHHUSI COACPXaHHS Yy4eOHOro MpeaMeTra
«buonorusiy Ha yrayOJEHHOM yPOBHE OpPUEHTHUPOBAaHbI Ha 00eClEeUEHUE
npoduibHOro  00y4yeHHuss  oOywatromuxcs  Ouojorud. OHM  BKJIKOYAKOT:
cneuudurueckue st OMOJIOTMH HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUIA 1O
OCBOCHMIO, UHTEPNPETAUMN U MPeoOpa30BAaHUIO 3HAHWMA, BUIBI IEATEIBHOCTH MO
NOJYYEHUIO HOBBIX 3HAHUH M UX MPUMEHCHUIO B PA3JIMUHBIX YYEOHBIX, a TAKXKE B
pPEATbHBIX >KM3HEHHBIX cUTyauusx. [IpeamMeTHeie pe3ysbTaThl NPEACTABIICHBI 10
roJam U3y4eHHusl.

[IpeaAMeTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

C(OPMUPOBAHHOCTh 3HAHUWA O MECT€ M pOJU OHOJIOTUM B CUCTEME
€CTECTBCHHBIX HaykK, B (D)OPMHUPOBAHUU €CTECTBEHHO-HAYyYHOH KapTUHbI MHpa, B
NO3HAHUM  3aKOHOB NPHUPOAbI M  PEIICHUM NOpOOJEM  PALMOHAIBHOTO
PUPOJIOTIONB30BAHMS, O BKJIAAE POCCUICKUX U 3apyOC)KHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BIQJCHUE CHCTEMOW OHOJIOTMYECKMX 3HAHUH, KOTOpas BKJIKOYACT:
OCHOBOIOJIAraroIe OUOJIOTUYECKUE TEPMUHBI M TOHATHS (KU3Hb, KJIETKA,
OpraHu3M, MeTa0O0JIM3M, TOMEOCTa3, CaMOPETrYJSIUsl, CaMOBOCIPOU3BEICHUE,
HACJIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHE), OMOJOTUYECKHE TEOPUH
(xknetouynas teopus T. [1IBanna, M. I1neiinena, P. BupxoBa, XpoMOCOMHas T€OPHsI
HaciaencTBeHHocth T. Moprana), yuyenus (H. WM. BaBunoBa — 0 wHeHTpax
MHOTr000pa3usi U NPOUCXOXKACHHUS KyJIBTYPHBIX PACTCHUI ), 3aKOHBI (€AMHOOOpa3us
NOTOMKOB NEPBOTO MMOKOJIEHUS, PACUICIUIEHUS, YACTOTBI I'aMET, HE3aBHUCHUMOIO
HacnenoBaHus [, Menaens, TrOMOJIOTUYECKUX pPAJOB B HACIEICTBEHHOM
u3meHunBocTy H. M. BaBuiioBa), mpuHUMUIBI (KOMIUIEMEHTAPHOCTH ),

BJIQJICHUE OCHOBHBIMM METOJAMM HAYYHOTO IO3HAHHUS, HCIOJB3YEMBIX B
OMOJIOTMUECKUX HUCCIECNOBAHUSAX JKUBBIX OOBEKTOB (OMHMCAHUE, W3MEPEHUE,
HaAOJIIOICHUE, SKCTIEPUMEHT);

YMEHHE BBIIEIATH CYLIECTBEHHBIE MMPU3HAKU. BUPYCOB, KIIETOK NPOKAPUOT M
JYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCJE
OakTepuii, rpuOOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM
OpraHOB pACTEHUMN, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB >KU3HENEATEIbHOCTH,



NPOTEKAIOLIMX B OPraHM3Max pacTeHUil, >KUBOTHBIX U UEJIOBEKA, OMOJIOTMUECKUX
NpOLECCOB: OOMEHA BEUIECTB (METabOIM3M), MPEBPALUEHUS 3HEPTUU, OPOXKECHUS,
aBTOTPOGHOr0 U reTepoTpoHOro0 TUMOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMETOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
Pa3MHOXEHUS,  MHAMBHAYAJbHOTO  pPa3BUTUs ~ OpraHu3mMa  (OHTOTEHE3Q),
B3aUMOJICHCTBUS FEHOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA,

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXAY OPraHOMJAMHU KJIETKH M MX
(GYHKUMSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEH M MX (YHKLUUIMHU, MEXKAY
OpraHaMM M CHCTEMaMU OPraHOB Yy pPACTEHMiA, >KMBOTHBIX M YEJIOBEKA U UX
GYHKUMSAME, MEXKIY CUCTEMAMM OPraHoB M UX (YHKIMSIMHU, MEXKIY 3Tarnamu
oOMEHa BEUIECTB, 3TallaM KJIETOUYHOTO LIMKJIA U KU3HEHHBIX LIMKJIOB OPraHU3MOB,
3TanaMu >MOPUOHATIBHOTO Pa3BUTHUS, TEHOTUIIOM U (HEHOTUIIOM, (PEHOTUIIOM U
(dakTopamu cpeibl OOMTaHUs;

YMEHHUE BBISBJISATH OTJIMYMTEIbHBIE MPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE
PaCTEHUl, )KUBOTHBIX U YEJIOBEKA,

YMEHUE MCIOJb30BaTh COOTBETCTBYIOIUME APTYMEHTHI, OMOJIOTMUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTEJIbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMATHUYECKUX IPYII;

YMEHHUE peIIaTh OMOJOTUYECKUE 3aJa4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIIEAYEMBIMU OUOJIOTUYECKUMHU TPOLIECCAMH U SIBJICHUSIMU, 1E€TIATh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUHU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHUECKUE PadOThI, COONIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U 1a0OPaTOPHBIM 000PYA0BAHUEM,

YMEHUE BBIABUIATh TUIMOTE3bl, MPOBEPATh UX OSKCIEPUMEHTATIHHBIMU
cpeactBamu, (GOpMYyJIUpys LEdb MCCICIOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIE
pEe3yJbTAThI U JIENATh BBIBOJIBI,

YMEHHE y4acTBOBaTh B y4E€OHO-MCCIIEI0BATENBCKON padoTe 1no OUOJIOTHH,
SKOJIOTMM U MEIULMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX Hay4HbIX OOLIECTB, W
nyOJIMYHO  MPEACTABIATH  MOJYYEHHBIE  PE3yJbTaThl HAa  YUYCHUUYECKHUX
KOH(EPEHUUSX;

YMEHUE OLICHUBATh JTUUYECKUE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHHUI B
00nacTv OMOJIOTUH U MEUIIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOAOTBOPEHHUE,
HaNpaBJIE€HHOE U3MEHEHUE T'€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILUECTBJISITH OCO3HAHHBIA BBIOOp Oyayuieid mpoecCHOHaTbHON
JEATENBHOCTA B 00MacTH OWOJIOTHH, MEAUIIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO34HCTBA, NMUILEBON MPOMBILIJIEHHOCTH, YIIyOJIsITh NO3HABATE/IbHBIHI
MHTEPEC, HAMTPABJICHHBIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPOPECCUU U
NPOAOJDKEHUE  OMOJIOTMUYECKOTO 00pa3oBaHUsl B OpPraHM3alMsIX CPEIHETO
npo(heCCUOHATILHOTO U BBICIIEr0 0OPa3oBaHUs.



[IpeaAMeTHBIE pe3yabTaThl OCBOCHUS yuyeOHOro npeamera «buonorus» B 11
Kjlacce NOJHKHBI OTPAKATh:

c(hOPMHPOBAHHOCThL 3HAHUA O MeECT€ U POJAM OUOJIOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOH
KapTUHbI MHpa, B TO3HAHWU 3aKOHOB MPUPOJABI U PEIICHUU IKOJOTHYECKUX
npoOJieM 4YeJIOBEYECTBA, a TAaKKE B PELICHUM BOMPOCOB PALMOHAIBHOTO
NPUPOAOIIONIB30BaHUS, U B ()OPMUPOBAHUU IIECHHOCTHOIO OTHOLLIEHUS K MPUPO/IE,
OOLIECTBY, YEJOBEKY, O BKJIAJEC POCCHUICKUX M 3apyOEHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOW OUOJIOTUYECKUX 3HAHUH, KOTOpas BKIKOYACT
OMpEACNAEHUS] U TOHMMAHUE CYUIHOCTHM OCHOBOIOJIATAIOIIMX OHOJOrMYECKHX
TEPMUHOB M TMOHATUH (BHUI, 3KocucTema, Ouocdepa), OMOJOTMYECKHE TEOPUHU
(aBosmroniMOHHAs Teopus Y. JlapBuHA, CUHTETHUYECKAS TECOPHUS 3BOJIFOIMH ), YUCHUS
(A. H. CeepuoBa — 0 myTsX U HampaejieHUsx >Boitouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3aponpiieBoro cxoactea K. M. bapa), mpaBwia (Munumyma HO. JluOuxa,
DKOJIOTMYECKON NUpaMUIbl 3HEPTUM), TUMOTE3bl (runore3a «mupa PHK» V.
['unGepra);,

YMEHHE  BJIAJCTh  OCHOBHBIMM  METOJAaMU  HAYYHOTO  MO3HAHUS,
UCIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEIOBAHUSX KUBBIX O0OBEKTOB U IKOCUCTEM
(omucaHue, U3MEpPEHUE, HAOJIOACHHUE, SKCIIEPUMEHT), CIOCOO0aMHU BBISBICHUS U
OLICHKH aHTPOIMOTEHHbIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIACNATh CYIICCTBEHHbIC MPU3HAKU: BUJIOB, OHOTEOILEHO30B,
AKOCUCTEM U OHOochepbl, CTAOMIM3UPYIOLIETO, ABMXYILIETO M Pa3pbiBAIOLIETO
€CTECTBEHHOT0 0TOOPA, AJJIONATPUUECKOT0 U CUMIIATPUYECKOT0 BUA00Opa30BaHus,
BIMSHUS ~ JBWKYUIMX  CWJI  DJBOJIOIMM  HAa  TeHOQOHA  TOMYJISINH,
PUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHMs, YE€PEIOBAHUSI HANIPABJICHUM
3BOJIFOLIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCUCTEMAX;

YMEHUE YCTAHABJIMBATH B3aMMOCBSI3M MEXIY TMPOLIECCAMU 3BOJIIOLMH,
JBUKYIIUMUA CUJIAMU AHTPOIOT€HE3a, KOMIOHEHTAMM Pa3/IMYHBIX JKOCHUCTEM U
NPUCTIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBISBIISATH  OTJIMYUTEJIbHBIE  MPU3HAKM  KUBBIX  CHCTEM,
NpUCTIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHUs, a0MOTHMYECKMX U OUOTHMYECKHUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOUIECTBAX,
AHTPONOT€HHBIX U3MEHEHUI B DKOCUCTEMAX CBOEW MECTHOCTH,

YMEHUE MCHOJb30BaTh COOTBETCTBYIOIUME APTYMEHTHI, OMOJIOTMUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIs JOKA3aTeIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPy, B3AUMOCBS3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, €IUHCTBA



YEJIOBEYECKMX pac, HEOOXOAMMOCTH COXPAHEHUS MHOrooOpasusi BHAOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUSI TPUPOIbI M UEIOBEUECTRA,;

YMEHHUE peliaTh OMOJIOrMUYECKUE 3a1a4H, BBISBIISTH MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIEAYEMbIMU OMOJIOTMUYECKUMHU MPOLIECCAMU U SBJICHUSMHU, JIENIATh
BBIBOJIbI U MPOTHO3bI HA OCHOBAHUH MOJIyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHUECKUE PabOThI, COONIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U 1a0OPaTOPHBIM 000PYA0BAHUEM,

YMEHUE BBIABUTATh THIOTE3bl, MPOBEPATH UX SKCINEPUMEHTATLHBIMU
cpeacTBaMu, (GOpPMYJIUPYs UENb HCCIEIOBAHUS, AHAJTU3UPOBATh MOJYUYECHHBIE
pEe3yJIbTaThl M JIENIaTh BHIBOJIBI,

YMEHHME y4acTBOBaTh B Yy4E€OHO-MCCIIEI0BATENBCKON padoTe 1mo OUOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAUMON Ha 0a3e WMIKOJbHBIX HAYYHBIX OOLIECTB, U
nyOJUYHO  TPEACTABISATH  MOJYUYEHHBIE  PE3yJIbTaThl  HA  YYEHHYECKHX
KOH(EPEHUUSX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPHH O MPOUCXOKIECHUU JKU3HH, YETIOBEKA
M YeJIOBEUECKUX PaC, O MPUYMHAX, MOCIEACTBUIX U COCO0AaX MPEeAOTBpPAIICHUS
r1o0abHBIX U3MEHEHUH B Ouochepe;

YMEHHUE OCYILUECTBJISITH OCO3HAHHBIA BBIOOp Oyayuieid mpoecCHOHaTbHON
JESITENbHOCTU B 00J1aCTU OMOJIOTUHU, SKOJOTHH, TPUPOIOTNONB30BAHMS, MEULIUHBI,
OMOTEXHOJIOTUHU, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOrO XO35MCTBa, MUIIEBON
MPOMBIIIJICHHOCTH, YIIyOJsTh TO3HABATENIbHBIM HMHTEPEC, HaMpaBJICHHBIH Ha
OCO3HAHHBIH  BBHIOOP  COOTBETCTBYyIOIIEH  Mpodeccud M MPOJOHKEHHUE
OUOJIOTMYECKOr0 00pa30BaHUsl B OpraHU3alUsx CPeIHEro nmpodecCHoHaTbHOTO U
BBICIIIETO 0Opa30BaHUsI.



TEMATHUYECKOE IIJNTAHUPOBAHUE

10 KUJIACC
KosanuecTBo yacos JIeKTPOHHbIE
HaumenoBaHue pa3aesioB u Tem (undposnbie)
Ne n/n KonTposbubie | IIpakTHuyeckue
NMPoOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 buonorus xak Hayka
2 JKuBble CUCTEMBI U UX U3YUECHHUE
3 buonorus knetku 0.5
4 XHMHYEeCKast OpraHu3aLus KJIeTKU 10
5 Ctpoenue 1 pyHKLUH KJIETKH 2
6 OOMeH BeleCcTB U NPeBpaLleHHe SHEPTUH B 9 i
KJIeTKe
7 HacnencreenHast undopmauyst u 9 0.5
peanu3auus €€ B KJIETKE '
JKU3HEHHBII LUK KJIETKU 6 1
9 Ctpoenue 1 pyHKLUH OPraHU3MOB 17 1.5
10 Pa3sMHOXkeHHne U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHka — HayKa O HaCJEeICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEeICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka yenoseka 3 0.5
15 Cenexuusi OpraHM3MOB 4 1
16 buorexHosorus U cuHTETUYECKast OMOJIOrHs 4
17 PesepsBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

102

13




11 KNIACC

KoauuyecrBo yacos DJIeKTPOHHbIE
No /i HaunmeHoBaHue pa3aesioB U TeM Korrrponsmpie | Hpaxraseckue (undposbie)
NporpamMmbli Bcero o0pa3oBarTejibHbIE
padoThI padoThI pecypebi
1 3apoXkIeHHe U Pa3BUTHE 3BOJIFOLIMOHHBIX 4
npeAcTaByieHUuH B OUONIOruu
2 MukposBomonus U €€ pe3yJIbTaTbl 14 2
Makpo3BomoLHUs U €€ pe3yJIbTaThbl
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emie '
5 IIpoucxoxaeHue yeaoBeka — aHTPONOreHe3 10 1
JKOJIOrusi — HayKa O B3aMMOOTHOLUEHHSIX
6 OpraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpy>Karolen cpenou
7 Opranusmsl 1 cpena oOuTaHus 1.5
8 DKOJIOrusi BUAOB U MOMYJIALIUN 0.5
9 DKosorusi cooOIecTB. DKOJOTHUECKHE 12 0.5
CUCTEMbI
10 buocdepa — rnobanpHast 3kocucTemMa
11 UYenosek U OKpy>Karouias cpeaa
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




INOYPOUYHOE IVIAHUPOBAHUNE

10 KUJIACC
KoauuyecrBo yacos DJIeKTPOHHbIE

Ne Hara uM¢pposbIe

Tema ypoka KonTposbnbie | IlpakTHuyeckue
n/n Bcero H3ydeHHusi | o0pa3oBaTeibHbIe
padoThI padoThI
pecypcbl

Buonorust kak KOMIJIEKCHast HAyKa U Kak

1 1 01.09.25
4aCTh COBPEMEHHOr0 00I1ecTBa

2 JKuBble CUCTEMBI U UX CBOICTBA 1 01.09.25
YpoBHEBasi OpraHu3aLus KUBbIX CUCTEM 1 04.09.25
VicTopust OTKPBITUSL M U3YUEHUS! KJIETKH.

4 P P y 1 08.09.25
Knerounas Teopus
Metoael MOJIEKYJIIPHOHN U KJIETOYHOMN
Ouonoruu. [1pakTrueckas padbora
«HM3yueHne MeTon0B KJIETOUHON

5 Y 1 0.5 08.09.25
Ouonoruu (xpomarorpadus,
snexTpodopes, nuddepeHunaabLHOE
ueHtpudyruposanue, I1LIP)»

6 XHUMHUYECKUH COCTaB KJIETKU 1 11.09.25
MuHepasbHbI€ BEIIECTBA KJIETKHU, UX

7 P 1 15.09.25
Ouonoruyeckas poJb
OpraHuyeckue BEeLECTBA KJIETKH —
oenku. JlaboparopHas padora

8 1 0.5 15.09.25
«O0HapysxeHHe OEJKOB C MOMOILBIO
Ka4eCTBEHHBIX pEaKLU»
CaoiicTsa, ki1accudukauys U GyHKLUUN

9 ¢ by 1 18.09.25

OeNKoB




10

OpraHuyeckue BEeLECTBA KJIETKH —
yrJeBObI

22.09.25

11

OpFaHI/I'{eCKI/Ie BE€IIECCTBA KJIETKH —
JIMITU bI

22.09.25

12

Hyxneunossie kucnorel. /IHK u PHK.
JlaboparopHas padora «Mccnenosanue
HYKJIEUHOBBIX KUCJIOT, BbIIEJIEHHBIX U3
KJIETOK Pa3JIMUHBbIX OPraHU3MOBY»

0.5

25.09.25

13

Ctpoenue u pyHkuuun ATD. [lpyrue
Hykjieo3uarpudocharel (HTD)

29.09.25

14

Cexsenuposanue JIHK. Meronsr
FeHOMHKH, TPAHCKPUIITOMHKH,
NPOTEOMUKH

29.09.25

15

Metonbl CTpyKTYpHOH OUONOrUu

02.10.25

16

Tune! knerok. [Ipokapuornyeckas kiaerka

06.10.25

17

CtpoeHue 3yKapuOTHYECKON KJIETKH.
ITpakTuyeckas padora «M3yuenue
CBOWCTB KJIETOUYHOW MeMOpPaHb»

0.5

06.10.25

18

IToBepxHOCTHBIN annapar KJIeTKH

09.10.25

19

OnHomMeMOpaHHbIE OPraHOUIbI KJIETKH.
[TpakTuyeckas padora «M3yuenue
IBM)KEHUS LIUTOIJIa3Mbl B PACTUTENBHBIX
KJIETKaX»

0.5

13.10.25

20

[TonyaBTOHOMHbBIE OPraHOUbI KJIETKH:
MUTOXOHApPUH, TacTubl. JlabopaTtopHas
pabora «Mccnenosanue mia3mMoiamsa u
JEeMIa3MOJIN3a B PACTUTENbHBIX KJIETKAX

0.5

13.10.25

21

HememOpaHHbIe OpraHOUIbI KIETKH

16.10.25




22

Ctpoenue u pyHKUUH sipa

20.10.25

23

CpaBHI/ITe.HbHaH XapaKTEPUCTHKA KJIETOK
sykapuot. Jlaboparopnas padora
«HM3ydyenune CTpoeHust KJIETOK pa3IMYHbIX
OpPraHU3MOB»

0.5

20.10.25

24

ACCUMUJISILIUS U TUCCUMMJISILIUS — JIBE
cTopoHbl MeTadonusma. Tunel oOMeHa
Bewtects. JlabopaTopHasi padora
«M3yueHune KaTaIuTUYeCKOU aKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMujIa3bl U
KaTaJiasbl)»

23.10.25

25

DepMEHTaTUBHBIN XapaKTep peakLHil
KJIeTOYHOro Metadonu3ma. JlaboparopHas
pabora «M3yueHune hepMEHTaTUBHOTO
pacIIerieHus: IepoKCHIa BOXOPOaa B
PACTUTENIbHBIX U XKMBOTHBIX KJIETKAX»

0.5

27.10.25

26

benku-akTuBaTope! U O€NKH-UHIHOUTOPBI

27.10.25

27

ABTOTpOGHBIN THIT OOMEHA BEIIECTB

30.10.25

28

dorocunTe’

03.11.25

29

Xemocunres. JlabopaTopHasi paborta
«CpaBHeHHe nmpoLeccoB GpoToCHHTE3a U
XEMOCHHTE3a»

0.5

03.11.25

30

AHaspobHble Opranu3Mbl. Bumbl
Oposxenus. JlaboparopHas pabora
«CpaBHeHMe NMPOoLecCOB OPOKEHUs U
IbIX aHHS»

06.11.25

31

A>poOHbIE OPraHU3Mbl. DTambl
SHEpreTH4ecKoro oOMeHa

10.11.25




DHeprus MEMOpPaHHOTO rPaiueHTa

32 npotoHoB. Cunres AT®: pabGora 10.11.25
npoTtoHHON AT®d-cuHTa3bI

33 Peaxkuun MaTpu4HOro CHUHTE3a 13.11.25
TpaHckpunuusi — MaTpUYHbINA CUHTE3

34 P purt P 17.11.25
PHK

35 TpaHcasuus U e€ 3Tanbl 17.11.25
Koauposanue amunokucnor. Ponp

36 AP 20.11.25
pubocom B OGrocuHTE3€e Henka
Opranuzanus reHomMa y NpoKapHoT U

37 P H ymp P 24.11.25
3yKapuoT
MonexyspHble MEXaHU3MbI 3KCIIPECCUHU

38 YA P 24.11.25
I€HOB y 3YKapUOT
Bupycbl — HekseTouHble POPMBbI KU3HU

39 1 obnuraTHble napa3uthl. IIpakTuyeckas 0.5 27.11.25
padota «Co3naHue MoesId BUpyCay
BupycHble 3a00j1eBaHus uegoBeKa

40 by B ’ 01.12.25
YKUBOTHBIX, PACTEHUII
HaHotexHoNOrMu B OMOJOTUH U

41 01.12.25
MEIULUHE

42 JKu3HEeHHBIN LUK KJIETKH 04.12.25

43 Marpuunsiii cuntes JJHK 08.12.25
Xpomocomel. Jlabopatophas padbota

44 «HM3yyenne XxpoMOCOM Ha FOTOBBIX 0.5 08.12.25
MHUKpOIpenaparax»

45 JleneHue KJI€TKU — MHUTO3 11.12.25
Tuns! knerok. KapuokuHe3 U LUTOKUHES.

46 P ! 0.5 15.12.25

JlaboparopHas padora «HabnroneHue




MHTO32a B KJIETKaX KOHUMKA KOpeLlIka Jiyka
(Ha roTOBBIX MHKpOIpenapaTax )»

47 Perynsuus :KM3HEHHOrO LIMKJA KJIETOK 15.12.25

48 OpranusM Kak eauHOe LeJioe 18.12.25
Tkanu pacrenuii. JlaboparopHas pabora

49 P _ avopatopraz p 0.5 22.12.25
«H3yueHue TkaHel pacTeHU»
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 JlabopatopHas pabota «M3yuenue TkaHei 0.5 22.12.25
’KUBOTHBIX»
Opranbl. CucTteMbl OpraHoB.

51 JlabopatopHas pabota «M3yuenue 0.5 25.12.25
OpraHoOB LIBETKOBOI'O PaCTEHHsI»

52 Ornopa tesna OpraHU3MOB 29.12.25

53 JIBM>K€HHE OPTaHU3MOB 29.12.25

54 IIutanue opranusMoB 12.01.26
ITuTaHue MO3BOHOUHBIX KUBOTHBIX.

55 12.01.26
[InmeBapuTenpHas CUCTEMA YeJI0BeKa

56 JpIxaHue OpraHu3MOB 15.01.26
J{pIxaHue MO3BOHOUYHBIX KMBOTHBIX U

57 19.01.26
4eJI0BeKa

58 TpancnopT BewecTs y OpraHu3MoB 19.01.26
KpoBeHoCHast cucteMa no3BOHOYHBIX

59 22.01.26
’KUBOTHBIX U UeJioBeKa

60 Brigenenune y opraHusmMoB 26.01.26

61 3amura y OpraHu3MoB 26.01.26

62 HMMmyHHas cuctema uenoBeka 29.01.26




PazgpaxxumocTs U perynsauus y

63 02.02.26
OpraHU3MOB
I'yMopanbHas peryiasius U SHAOKPUHHAS
64 yMop pery P 02.02.26
CHCTEMA KMBOTHBIX U YEJIOBEKA
65 DopMBbI pa3MHOXKEHHUS] OPraHU3MOB 05.02.26
66 ITonoBoe pa3zmMHOXkeHUE 09.02.26
67 Meiios 09.02.26
["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTOK. JJaboparopHas paboTa
68 patopHai p 05 12.02.26
«M3y4yeHue CTpOeHUs MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOTpenapaTax»
UHnuBuayanbHOE Pa3BUTHE OPTraHU3MOB
69 y P P 16.02.26
— OHTOTeHE3
3akjagka OpraHoB U TKaHEHl U3
70 A P 16.02.26
3apOJbILIEBbIX JTUCTKOB
PocT u pa3BuUTHE KUBOTHBIX.
JIaGopaTopHas pabora «BrisiBieHue
71 patopHaz p ! 05 19.02.26
MPU3HAKOB CXOJCTBA 3apObIliei
MTO3BOHOYHBIX KUBOTHBIX)
Pa3sMHOkeHHe U pa3BUTHE PACTEHUI.
JIaGopaTtopHast padora «CTpoeHue
72 patopHaz p P 05 23.02.26
OpPraHOB Pa3MHOEHHUS BBICIINX
pacTeHui»
HcTopust CTAaHOBJIEHUS U PA3BUTHS
73 P P 23.02.26
reHETHKH KaK HayKu
OCHOBHBIE NTOHATHUS U CUMBOJIBI
74 0.5 26.02.26

reHetuku. JlabopaTopHas pabora




«lpo3oduna kak OObEKT reHeTHUECKUX
UCCJIEIOBAHUI»

3aKOHOMEPHOCTH HaCJIeIOBaHUS
npu3HakKoB. MoHOrubpuaHoe
ckpewrBanue. [IpakTuueckas pabora

75 . 1 0.5 02.03.26
H3yyeHue pe3yabTaToB
MOHOTHOPUIHOTO CKPELUBAHUS Y
nposodusr”
UTOJIOTMYECKHE OCHOBBI
76 1 1 02.03.26
MOHOTHMOPHUIHOTO CKPELUBAHUS
AHanu3upyrouiee CKpeluBaHue.
77 PYTOTHEE eIl 1 05.03.26
Henonnoe nomunupoBanue
JuruOpunHoe CKpeLuBaHue.
[TpakTuudeckas pabora «3yuyeHue
78 P P Y 1 0.5 09.03.26
pe3yJbTaTOB AUTHOPUAHOTO
CKpELIUBAaHUS Y TPO30(UITBI»
UTOJIOTHYECKHE OCHOBBI AUTHOPUIHOTO
79 H P 1 09.03.26
CKPELUBAHUS
80 CuenneHHoe HacleA0BaHHUE MPU3HAKOB 1 12.03.26
81 XpPOMOCOMHasl TEOPHs HACJIEACTBEHHOCTH 1 16.03.26
82 I'eneruxa nona 1 16.03.26
83 I'eHoTun kak LeNOCTHAs cCUCTEMaA 1 19.03.26
I'eHeTHUECKHIT KOHTPOJIb PA3BUTUS
84 ) poibp 1 23.03.26
pacTeHHH, )KUBOTHBIX U YEJIOBEKA
HN3meHunBOCTb NpU3HAKOB. Buabl
85 P 8 1 23.03.26
U3MEHUYHUBOCTH
86 MonudrkaoHHast U3MEHUYUBOCTD 1 26.03.26




87

BapuaunoHHslil psia U BApUaLIMOHHAs
kpuBas. JJaboparopnas pabora
«HMccnenoBanue 3aKkOHOMEPHOCTEN
MO (PHUKAITMOHHON U3MEHYHBOCTH.
ITocTpoeHue BapuaLlMOHHOIO psifa U
BapUaLMOHHOM KPUBOI»

0.5

02.04.26

88

I'enoTunuueckass U3AMEHYUBOCTb.
KomOuHaTHuBHAast U3BMEHYHUBOCTD

06.04.26

89

MyTanuoHHas U3MEHYUBOCTb.
[IpakTuyeckas pabora « MyTauuu y
npo30¢duibl (Ha TOTOBBIX
MHKpOIIpenapaTax)»

0.5

06.04.26

90

3aKOHOMEPHOCTH MYTaLlMOHHOIO
npouecca. JMUreHeTUKa U 3ITUIeHOMHUKA

09.04.26

91

I'eneruka yenoseka. [IpakTuyeckas
pabota «CocTaBieHue 1 aHaJIH3
POIOCIOBHOI»

0.5

13.04.26

92

MeTtoabl MEOULIMHCKON Fr€eHETUKH

13.04.26

93

3HaueHue MEIULIMHCKONA I'eHETUKHU B
npeaoTBpali€HUN U JICUEHUH
reHeTuyeckux 3a00jeBaHuil YeloBeKa

16.04.26

94

OCHOBHbBIE TTOHATUS CCJICKLINU.
JlaboparopHas padora «/3yueHue COpToB
KYJBbTYPHBIX PACTEHUN U NOPOA
AJOMAITHUX >KUBOTHBIX»

0.5

20.04.26

95

Metonbl ceaeKLMOHHOH paboThl.
JlaboparopHas padora «M3yueHue
METOJIOB CEJIEKLIMM PaCTEHUI»

0.5

20.04.26




JIoCTH>KEeHHsI CeNeKLIMU PAaCTeHUI U

96 *kuBOTHBIX. [IpakTHueckas pabora 1 23.04.26
«IIpuBuBKa pacTeHUN»

97 CoxpaHeHue, U3yueHHe U UCIOJIb30BaHUE 1 704,96
reHETHYECKUX PECYpCOB
buorexHonorus kak Hayka 4 oTpacib

98 npousBoacTea. [IpakTuueckas padbora 1 0.5 27.04.26
«H3yuyeHne oObeKTOB OMOTEXHOJIOT UMY

99 OcHOBHbIE HanpaBAeHUs] CHHTETHYECKOH 1 04.05.26
Ouonorun

100 XpPOMOCOMHas1 U FeHHasl UHXKEHEePUsl 1 04.05.26

101 MenuuuHcke GHOTEXHOJOTHH 1 11.05.26

102 PezepBHblii ypok. [ToBTopenue, ) 11.05.26
000011IeHHe, CUCTEMATH3a11s] 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPO'PAMME




11 KNIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hata uudgpoBbie
Tema ypoka Kourpoabubie | IlpakTuueckue p
n/n Bcero H3ydeHHusi | 0o0pa3oBaTeibHbIe
padoThI padoThI
pecypchl
1 JpomounoHHas Teopust Y. JlapsuHa 1 01.09.25
BIDKYIIME CUJIbI 3BOJKOLIMHK BUAOB 1o Y.
2 Haiicy 1 01.09.25
Hapsuny
Bopnba 3a cyliecTBOBaHUE,
3 P yu . 1 04.09.25
€CTeCTBEHHbIH U UCKYCCTBEHHbIIH 0TOOp
dopMUpOBaHHE CUHTETUYECKOI TEOpUHU
4 PMHP P 1 08.09.25
3BOJIFOLIUU
DTanbl 3BOJIIOLIMOHHOTO Mpoliecca:
5 b 1 08.09.25
MHUKPOIBOJIFOLIMSI U MAKPOIBOJTIOL[UST
[Tonynsuus — 3jeMeHTapHasi eIMHHULA
6 y P s H 1 11.09.25
3BOJIFOLIUU
3aKOH reHeTUYECKOro paBHOBeCHs JIxk.
Xapau, B. BaiinOepra. JlJabopatopHast
7 P P patop 1 0.5 15.09.25
padota «BbIsiBIeHUE U3BMEHYUBOCTHU Y
oco0eli OTHOrO BUAA»
8 DneMeHTapHbIe PaKTOPbI IBOJTIOLMU 1 15.09.25
Dddext ocHoBarens. IddekT
9 (b(b (b(b 1 18.09.25
OyTBUIOYHOTO rOPJIbILIKA
Murpanuu. M30as0ud Mony sy
10 P y 1 22.09.25
reorpadudeckasi, Ouosorudyeckas
EcrecTBeHHbII OTOOP — HanpPaBJIsO LU
11 P P 1 22.09.25

(bakTOp 3BONIOLIU




12

[Tonosoii oT6op

25.09.25

13

[TpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOLIUH.
JlaboparopHas padora «M3yueHue
apoMop(h030B U UIHOAAANTALUH Y
PacCTEHUI U JKUBOTHBIX)»

0.5

29.09.25

14

[Tpumeps! nprcniocobeHuit y
OpPraHU3MOB: MOP(OJOrHYECKHE,
¢buznonornueckue, OHOXMMUYECKHE,
noeeneH4eckue. Jlaboparopnas padora
«I[IpucnocobieHus OpraHu3MOB U UX
OTHOCHTEJIbHAS LIeJIeCO00Pa3HOCTDY

0.5

29.09.25

15

Bun, ero kpurepuu u CTPyKTypa.
JlaboparopHas padora «CpaBHEeHUE
BUIOB MO MOP(OJOrHYeCcKOMy
KPUTEPHIO»

0.5

02.10.25

16

CtpykTypa BUIa

06.10.25

17

BunooOpa3oBaHue kak pe3yjabTar
MHKDPO3BOJIFOLIUU

06.10.25

18

CBs13b MHKPO3BOJIOLIMH U
3MUAEMHOJIONMH

09.10.25

19

Maxpossomouus. [laneonronoruueckue
METOAbI U3YUCHHUA 5BOJIIOLIUU

13.10.25

20

buoreorpaduyeckue MeToabl U3y4eHUs
5BOJIFOLIMH

13.10.25

21

OMOpPHOIOrHUECKHE U CPABHUTENBHO-
MOPGOJIOrMYECKUE METOIbI U3YHYEHUS
3BOJIIO LU

16.10.25




MonekynsapHO-reHeTUUeCKHe,

22 OMOXUMHYECKHE U MaTEMAaTUYECKUe 20.10.25
METOAbI U3YUEHHUS IBOJIFOLIMU

23 OO61ue 3aKOHOMEPHOCTH 3BOJIFOLIMU 20.10.25
AnanTtuBHas paguanus.

24 P 23.10.25
HepaBHOMEpPHOCTb TEMIIOB 3BOJIFOLIUH
HayuHble runoTe3bl MPOUCX0XKIEHHUS

25 Y b 27.10.25
»KU3HU Ha 3emiie

OHAay4HbIe MPEACTABJIEHUS O

26 A Y P 27.10.25
3apOXKIEHUH JKU3HU
OCHOBHbIE 3Tarnbl HEOPraHUYECKOM

27 30.10.25
3BOJIFOLIMU

28 ['unore3b! 3apOKaAEHUS KU3ZHU 03.11.25
Hcropus 3emMiid 1 METOAbI €€ U3YUYEHHUS.
JlaboparopHas padora «M3yueHue u

29 paTOpHa p Y 0.5 03.11.25
OMKCAHUE UCKOMAEMbIX OCTATKOB
OPEBHUX OPTraHU3MOBY»
HauanpHble 3Tanbl OpraHu4ecKkon

30 06.11.25
3BOJIFOLIMU

31 DBOJIFOLHS 3YKAPUOT 10.11.25
OCHOBHBIE 3Tarlbl 3BOJIOLUH

actutenbHOro mupa. [Ipakruueckas

32 P pa. 1P . 0.5 10.11.25
padota «M3yueHue ocobeHHOCTE
CTPOEHUS PACTEHUI Pa3HbIX OTIEIOBY
OCHOBHBIE 3Tarbl 3BOJTIOLUH )KUBOTHOTO

33 13.11.25

Mupa




JBomrouus )kUBOTHBIX. [IpakTHueckas

34 padota «M3yueHue ocobeHHOCTE 0.5 17.11.25
CTPOEHMUSI MO3BOHOUYHBIX KHBOTHBIX)»
PazBurue xxu3Hu Ha 3emiie 1o 3paM u

35 17.11.25
nepyuoaam
MaccoBble BBIMUPAHUST —

36 20.11.25
3KOJIOTUYECKHE KPU3UCHI POLILIOTO
CoBpeMeHHbIH 3KOJOrH4ecK1il KpU3HC,

37 24.11.25
€ro 0COOEHHOCTH
CoBpemeHHast cUCTEMa OPraHUYeCcKOro

38 24.11.25
Mupa
OCHOBHbBIE CUCTEMAaTHYECKUE IPYIIIIbI

39 27.11.25
OpraHU3MOB

40 AHTpPOMOJIOTUst — HayKa O YeJIOBEKe 01.12.25
PazBuTue npencraBieHuit o

41 P 01.12.25
NPOUCXOXKIECHUU YEJIOBEKa
MecTto yenoBeka B CUCTEME
opranuudeckoro mupa. JlaboparopHas

42 padota «M3yueHue ocobeHHOCTE 0.5 04.12.25
CTPOEHUS CKeJleTa YeJ0BeKa, CBSI3aHHbIX
C MPSIMOXOXKACHUEMY

43 JIBM>Ky1LME CUJIBI aHTPOINOreHe3a 08.12.25
CooTtHolieHue OUOJOrHYeCKUX U

44 08.12.25
COLIMANIbHBIX ()aKTOPOB B AHTPOMOreHe3e

45 OcHOBHbIE CTaIUH aHTPOIOreHe3a 11.12.25

46 [Taneorenernka U najeoreHOMMKa 15.12.25

47 DBOJIFOLIMS] COBPEMEHHOTO YeJIOBEKA 15.12.25




48

Yenoseueckue pacel. [IpakTudeckas
padota «M3yueHue 3K0JIOru4eCcKux
ajanTtalui 4ejaoBeKa»

0.5

18.12.25

49

MexxaucuunianHapHble METOAbI
AHTPOIOJIOTUH

22.12.25

50

3apoxaeHHE U Pa3BUTHE 3KOJOTHUH

22.12.25

51

Mertons! 3kosoruu. JlabopaTopHas
padota «M3yueHue MeTonoB
IKOJIOrMYECKUX HUCCIEeT0BaHHI»

0.5

25.12.25

52

3HaueHue SKOJOrHYECKUX 3HAHUH 1Jis
YEJI0BEKA

29.12.25

53

Jkosorudyeckue GpakTopbl

29.12.25

54

Abuotuyeckue pakropbl. CBeT Kak
skosiornueckuii paxrop. JlaboparopHas
pabota «BpIsiBIEHHE PUCITOCOOIEHHI
OpPTraHU3MOB K BIIMSTHHIO CBETa»

0.5

12.01.26

55

Abuorudeckue paxropel. Temneparypa
KaK 3KOJIOrHYeCKuii (hakTop.
JlaboparopHas padora «BrisiBieHue
MPUCTIOCOOIEHUI OPraHU3MOB K
BJIMSIHUIO TEMITEPATYPbI»

0.5

12.01.26

56

Abuotuyeckue GpakTopbl. BinaxxHOCTb kak
skosiornueckuii paxrop. JlaboparopHas
padoTa «AHaTOMUYeCKUe OCOOEHHOCTU
pacTeHuil U3 pa3HbIX MECT OOUTAHUS)

0.5

15.01.26

57

Cpenbl 0OUTaHUsI OPraHU3MOB

19.01.26

58

buonornueckue puTMbl

19.01.26

59

XuzHeHuble HOPMbI OpraHU3MOB

22.01.26




60 buotuyeckue ¢pakTopsl 26.01.26
3HayeHue OMOTUYECKUX B3aUMOAEHCTBUI

61 IJIs1 CYLIECTBOBAHUS OPraHU3MOB B Cpelie 26.01.26
oOuTaHus

2 DKOJOrn4eckre XxapakTepuCTHKH 56,0126
NOMyJIALUU
OcHOBHbIE NOKa3aTENH MOMYJISILIUU:

63 YUCJIEHHOCTD, MJIOTHOCTh, BO3PACTHAs U 02.02.26
N0JIOBAsi CTPYKTypa
OcHOBHbIE NOKa3aTENH MOMYJISILUU:

64 POKIaeMOCTb, IPUPOCT, TEMII POCTA, 02.02.26
CMEPTHOCTb, MUTPALIUH

65 DKOJOoru4eckasi CTpykTypa nomnyJsiiuu 05.02.26

66 JIvHaMuKa NonyJsiuuU U €€ peryJisiLus 09.02.26

67 Kpusble pocTa YMCIEHHOCTH MOMYJISILIUM. 09.02.26
KpuBbie BbDKUBaHUSA
JKxoJoruyeckasi HMlLa BUAA.

68 JlaboparopHas padora ] 0.5 12.02.26
«ITpucnocobneHus ceMsiH paCTeHUH K
pacceneHHo»

69 Bun xak cucrema nonyisinui 16.02.26

70 3aKOHOMEPHOCTH MOBEAEHUS] U MUTPaLIU 16.02.26
’KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OUOLIEHO3 19.02.26

72 JKOocHUCTEMA KaK OTKpbITasi cCUCTEMa 23.02.26

7 KpyroBopot BelecTs 1 NOTOK 3HEPTHH B 53.02.96
3KOCHCTEME

74 OcHOBHbIE NOKa3aTENHU IKOCUCTEMBI 26.02.26




75 DKOJIOrM4eCKHe MUPAMHIbI 02.03.26

76 M3meHeHHs cooOLIeCTB — CYKLIECCHH 02.03.26
IIpuponaHbie 3KOCUCTEMBL. DKOCUCTEMBI

77 03€ep U peKk. IKOCUCTEMbI MOpeN U 05.03.26
OKE€aHOB
IIpupoaHble 3KOCUCTEMBIL. DKOCUCTEMBI

78 . 09.03.26
TYHJp, JIECOB, CTeMNeH, MyCThIHb

79 AHTPONOreHHbIE 3KOCUCTEMBI 09.03.26
Ypb6oskocucremsr. [Ipaktuueckas padora

80 «HM3yueHue u onucaHnue 0.5 12.03.26
ypOO3KOCUCTEMBIY
3akOoHOMEpHOCTH (OPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB 16.03.26
B 3KOCHCTEMax
MexaHu3Mbl BO31€MCTBUS 3arpsiI3HEHU

a3HBIX TUIOB Ha CyOOPraHU3MEHHOM,

82 P ybop 16.03.26
OpraHU3MEHHOM, MOMYJISILIMIOHHOM U
3KOCHUCTEMHOM YPOBHSIX
Bbuocdepa — oOwennanerapHas

83 Pep P 19.03.26
obonouka 3emiu

84 Vuenue B. 1. Bepnanckoro o Guocdepe 23.03.26
3aKOHOMEPHOCTH CY1€CTBOBAHUS

85 23.03.26
ouocdepsr
Kpyrosopotsl BewecTs u

86 Py P 26.03.26
OHOreOX UMHUYECKHE LIMKJIBI
3oHanbHOCTL OUocheprl. OCHOBHBIE

%7 tbep 02.04.26
OHOMBI CyILIH

88 YcroituuBoctb 6uochepsl 06.04.26




89 JKOJOrn4eckre KpU3uChbl U UX MPUUUHBI 1 06.04.26

90 BosneiicTBue uenoseka Ha buocdepy 1 09.04.26
AHTPONOreHHOE BO3AEICTBUE HA

91 P ¢ § ] 13.04.26
PaCTUTENbHbBIN U XKUBOTHBIA MUP

92 OxpaHa npuponbl 1 13.04.26
OCHOBHbBIE MPUHLUIBI YCTOMYHUBOTO

93 PHHHHIBLY 1 16.04.26
pa3BUTHS Y€JIOBEYECTBA U MPUPOIBI
PainoHabHOE MPUPOIOIOIb30BaHHE U

94 COXpaHeHHue OMOJIOrHYeCKOro 1 20.04.26
pa3zHooOpasust 3emiu
O60061eHue M0 TeMe « MUKPO3BOJIIOLIHUS

95 ° P 1 20.04.26
1 €€ pe3yJIbTaThl»
O60061eHue O TeMe «MakpOIBOJIO LS

96 ° P H 1 23.04.26
1 €€ pe3ysIbTaThl»
O60061enue o teMe «IIpoucxoxxneHue u

97 b 1 27.04.26
pa3BUTHE )KU3HU Ha 3emiie»
O60061enue o teMe «IIpoucxoxxnenue

08 P 1 27.04.26
4eJI0BeKa — aHTPOMOreHE3)
O0600111eHHE TTO TEME « DKOJIOTUS — HayKa

99 Y 1 04.05.26
0 B3aMMOOTHOUIEHUSIX OPraHU3MOBY
060061 enue o teMe « OpraHu3Mel U

100 P 1 04.05.26
cpena oOuTaHUsI»

101 O600111eHHEe TTO TEME « DKOJIOTUST BULIOB U i 11.05.26
NONyJIALUIA»

102 O606enue no reme «buocdepa — i 11.05.26

ry100ajabHast 3KOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJILHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kon
NMpPoBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHHUSI K MPeIMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
001mero oopa3oBaHus

ChopMHpPOBAaHHOCTb 3HAHUH O MeCTe U POJM OMOJIOTHH B CUCTEME
€CTECTBEHHbIX HayK, B bopmupoBaHuU COBPEMEHHOI
€CTeCTBEHHOHAYYHOI KapTHHBI MUpA, B MO3HAHUHU 3aKOHOB MPUPOIbI
M PEUIEHMH  JKU3HEHHO  BAXHBIX  COLIMAJIbHO-3THYECKHX,
HSKOHOMHUECKHX, 3KOJOrHYECKHX MPOOJIEM YEJIOBEUECTBA, a TAKXKE B
PELIEHHH BOMPOCOB PALMOHAJIBHOIO MPUPONONONb30BAHHS, B
(GbOpMHPOBAHUM LIEHHOCTHOTO OTHOILUEHHUsS] K TNpPHpOAe, OOLIECTBY,
4eJIOBEKY, O BKJIaZle POCCHICKUX U 3apyOexHbIX YUEHBIX — OHOJIOrOB

B pa3BUTHE OUOJIOTUU

Bnanenne cucremoii 3HaHMH 00 OCHOBHBIX METONAX Hay4yHOIo
MIO3HAHUsI, UCIIOJIb3YEMbIX B OMOJIOrHYECKHX UCCIEAOBAHMSIX JKUBBIX
OOBEKTOB M 3KOcHCTeM (OMHCaHWE, HU3MEpPEHHe, MPOBEAECHUE
HaOmoeHuil); cnocobamMu BBIBJIEHHUS U OLIEHKH aHTPOINOTE€HHBIX
MU3MEHEHUI B IPUPOJE.

VYMeHue BbIIBUraTh M'MIIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTAIbHBIMU
cpeactsaMu, (opMynupyst Lelb HCCIEAOBaHHs, aHAJIU3UPOBATH
NOJyYeHHbIE pe3yJIbTaThl U J€J1aTh BbIBOABI.

BblsiBieHHe 3aBUCUMOCTH MEXIYy MCCIEAYEMbIMH BeJIHMYHHAMH,
OOBSICHEHHUE MOJyYEHHBIX PE3YJIbTATOB U GOPMYJIMPOBAHUE BBIBOIOB

C UCNOJIb30BAHUEM HAYUYHbIX MOHATHUH, TEOPUH U 3aKOHOB

VMeHue BIafeTb CUCTEMOH OHOJOTMUYECKHX 3HAHWH, KOTOpas
BKJIFOUAET: OCHOBOMOJIAraroIie OHONOrMYeCKUe TEPMUHBI U MOHSATHS
(’KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJISILKS, 3KOCHCTEMA,
OuoueHos, duochepa, Merabos3M, roMeocTas, KJIETOYHbIH UMMYHUTET,
OuocuHTe3 Oenka, OMOMONMMEpBI, IUCKPETHOCTb, CaMOpEryJsiLus,
CaMOBOCIPOU3BENIEHHUE, HAaCJIeICTBEHHOCTb, M3MEHUYUBOCTb,
3HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruyeckue Teopuu: kierouHas Tteopus T. IlIBanHa, M.
Ilneitnena, P. BupxoBa, k1OHaIbHO-CENEKTUBHOrO UMMyHUTeTa I1.
Opaux, U.U. MeuHukoBa, XpOMOCOMHAasi TEOPHsI HACJIEICTBEHHOCTH

T. MopraHa, 3ax0H 3apoabliiieBoro cxoactsa K. bapa, spomonuonHas




teopust Y. JlapBHHA, CHHTeTH4YECKass TEOPHUs 3BOJIOLUH, TEOPUs
antpornoreHe3a Y. JlapsuHa, Teopust OuoreoueHoza B.H. Cykauéga,
yuenue H. M. BaBuioBa o LeHTpax MHOrooOpasusi U MPOUCX OXKIAEHUSI
KyJbTypHbIX pacteHuil, yuyeHue A.H. CesepuoBa o nytiax u
HanpajeHusX 3BoJirouuy, yueHue B.M. BepHanckoro — o 6uocdepe);
3akOHbl  (eguMHOOOpa3uss  MOTOMKOB  MEPBOrO  IOKOJEHMS,
paclLieruieHusl NPU3HAaKOB, HE3aBUCUMOIr0 HacllefIOBaHUsl NMPU3HAKOB
I'" Menpens; CUEMIEHHOrO HACleNOBaHUsl MPU3HAKOB U HapYLIEHUS
cuennenuss reHos 1. Moprana, TroMOJOrHYeCKUX psOOB B
HacjencTrBeHHol wusMeHuuBoctd H.IW. BaBunoBa, reHerudeckoro
paBHoBecust Jxx. Xapau u B. Baiin6epra; 3aponbiuesoro cxoncrsa K.
bapa; Ouoreneruyeckuii 3akoH J. ['exkens, @. Mrosepa);
NPUHLHUIBI (YUCTOTBI FAMET, KOMILIEMEHTAPHOCTH);

npasuia (MuaumyMa FO. JInbuxa, 3K0J0ruyeckor mupamMHuIbl YUCel,
OuoMacchl U SHEPTUH);

runore3bl (koauepeatHoii A.M. OnapuHa, nepeuuHOro Oynbona JIx.
XonnetiHa, mukpochep C. Dokca, pudbozuma T. Yek)

YmMmeHue peulatb MOUCKOBBIC Ouosioruueckue 3aaa4yH, BbIIBJIATH
MNPUYIUHHO-CJIENCTBEHHDBIE CBsA3H MEXOY UCCIIENYEMbIMH
OHOJOrHYeCKUMU O6”beKTaMI/I, npoueccamMmu M SBJICHUAMH, HO€JIAThb
BbIBOJbI U MPOrHO3bl HA OCHOBAHUH MNOJYYCHHbIX PE3YJIbTATOB,

COCTaBJIATb MT€CHOTHUITMYECKHUE CXEMBI CKPEIUBAHUA IJI Pa3HBIX TUIIOB
HaCJICAOBAaHHS NMPU3HAKOB Y OPraHU3MOB, COCTABJIATL CXEMbI NEPEHOCA

BELIECTB U SGHEPIrUH B SKOCUCTEMAX (uenn NMUTAHUA, MULIEBbLIC cem)

VMeHue yCTaHaBIMBAThb B3aUMOCBSI3M MEXAy CTPOEHHEM |
(GYHKUMSAMHU: OpPraHOMIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu |
CHUCTEMaMH OpPTraHOB y PACTEHHUH, >XMBOTHBIX U UEJIOBEKA, MEXAY
3TanaMu oOMeHa BEILECTB; 3TallaMH KJIETOYHOT'O LIMKJIA U )KU3HEHHBIX
LMKJIOB ~ OPraHM3MOB, JTanaMu 3SMOPHOHAJIBHOTO  Pa3BUTHS,
reHoTUnoM M (GeHoTunoM, (eHoTunoM U (PakTopamMu Cpenbl
OOWTaHHUs;, MpoLeccaMH  SBOJIIOLMH,  JABWXKYLIMMH  CHJIAMH
aHTPOIIOreHe3a,  KOMIIOHEHTAMM  PAa3JIMYHbIX  3KOCHUCTEM |

MPUCTIOCOOIEHUSIMI K HUM OpPraHU3MOB

VMeHue BbIIESATh CYLIECTBEHHbIE MPU3HAKH:

CTPOEHHUST BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT; OMHOKJIETOUHBIX
1 MHOTOKJIETOUHBIX OPraHU3MOB, BUIOB, OHOreOIIEHO30B, IKOCHCTEM
U Ouocdepsl, CTPOEHHUs OPraHOB M CHCTEM OPraHOB pACTEHHIA,

JKUBOTHBIX, YEJIOBCKA, npoueccoB KHU3HEACATCIIbHOCTH,




MPOTEKAIOINX B OPraHM3Max pPACTEHUH, >KUBOTHBIX M YEJOBEKA,
OMOJIOrMYEeCKUX MPOLIeCCOB. OOMeHa BeulecTB  (MeTraboau3Mm),
MH(pOPMaLIUK U MpeBpalleHHst 3HePruu, OpoXKeHHs1, aBTOTPOGHOrO U
reTepoTpoHOr0 THUMOB NUTaHHs, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mei03a, raMeTOreHe3a, 3MOpuoreHe3a, NoCTIMOPUOHAIBHOTO
Pa3BUTHsI, PA3MHOXEHHUS, MHIMBUAYAIbHOrO Pa3BUTHUs OpraHU3Ma
(oHTOreHe3a), B3aMMOJEHUCTBUSI TEHOB, TeTepo3uca; IEHUCTBUIA
MCKYCCTBEHHOrO OTOOpa, CTa0WJIM3MPYIOLIEro, JBHXYLIEro |
pa3phIBAIOLIEr0 E€CTECTBEHHOro O0TOOpa; ajIonaTpU4ecKoro u
CHUMIMATPUYECKOr0 BUI000pAa30BaHMsS; BIMSHUS MABMXKYIUUX CHJI
3BOJIOLMHM HAa TeHODOHO  MONYJIALMH, MPHCIOCOONIEHHOCTH
OpPraHM3MOB K cpene OOMTaHMS, YEPENOBAHUS HAIpaBJEHHI

9BOJIOLHUH, KPYTOBOPOTA BELIECTB U ITOTOKA SHEPIrUHU B SKOCUCTEMAX

ChopMHPOBAaHHOCTb yYMEHHsI BBIAENSATh CYLUIECTBEHHbIE MPU3HAKH
BUPYCOB, KJETOK IMPOKAPUOT M JYKAPUOT;, OJHOKJIETOUHBIX U
MHOTOKJIETOUHBIX OPraHM3MOB, BUOB, OHOr€OLEHO30B U 3KOCHCTEM,;
0COOEHHOCTH MPOLIECCOB OOMEHA BEILECTB U NMPEBPALLEHUs SHEPTHH B
KJjeTke, POTOCHHTEe3a, MIACTUYECKOrO M SHEPreTH4eckoro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meii03a, OIUIOOOTBOPEHUS, PA3BUTHS U
pa3MHOXEHHs!, MHAUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa),
O0pbObI 3a CYLIECTBOBaHMUE, €CTECTBEHHOIO oTOopa,
BHI000Opa30BaHMsl, MPHUCIIOCOOJEHHOCTH OpraHUu3MOB K cpene
OOMTaHHs, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM, AHTPOIMOTeHHbIX
M3MEHEHUI B 3KOCUCTEMAaX CBOE MECTHOCTH, KPyroBOpPOTa BEILECTB

U MpeBpalleHus 3Hepruu B Ouochepe

YMenue MCIONB30BaTh COOTBETCTBYIOLIHE apryMeHTbI,
OUOJOrHYECKYI0 TEPMUHOJIOIUIO U CUMBOJIMKY ISl 10KAa3aTelbCTBA
poOACTBA OPraHU3MOB PA3HBIX CUCTEMATUYCCKHUX I'PYIIIT, B3AUMOCBA3HU
OpPraHU3MOB M Cpelnbl OOUTaHUs, €IMHCTBA 4YeJOBEUECKUX pac;
HEOOXOOUMOCTH  3I0pPOBOro  oOpa3a  KM3HM,  COXPAaHEHHs
pa3HooOpa3usi BUAOB U 3KOCHCTEM KaK YCJIOBHUSI COCYILECTBOBAHMS

NPUPOABI U YEJIOBEUYECTBA

VYMeHHe KpPUTHYECKU OLEHUBaTh WHGPOPMALUMI OHOJIOTHYECKOrO
CONIEP>KAHUS, UHTEPIPETUPOBATh ITUUECKUE ACTIEKThI COBPEMEHHbBIX
UCCAENOBaHMII B OMOJOrMHM,  MeOULUHE,  OHOTEXHOJIOTHUH,
paccMaTpUBaTh rjao0abHbIe 3KOJIOTHYeCKUe npodeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO

NMO3ULUIKO




INEPEUYEHD DJIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O BNOJIOI'NN

Kon IIpoBepsiemMblii 31eMeHT COAePKAHUS

1 buonorus xak Hayka. XKuBble CUCTEMBI U UX U3yUYEHUE

CoBpemeHHass Ouonoruss — KOMILIEKCHAash Hayka. buonoruyeckue Hayku U
u3yyaemMble UMH NpoOsiembl. DyHAaMEHTabHbIE, MPUKJIAIHbIE U MOUCKOBbBIE
Hay4HbI€ UCCJICOBAHUSI B OUOJIOTUH.

1.1 3HaueHue Ouojoruu B (HOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
kapTunbl Mupa. [Ipodeccun, cBsazanHble ¢ Ouonoruei. 3HaueHue OUOJIOTHUU B
NPaKTUYECKON MeSITeIbHOCTU YejiOBeKa: MENULIMHE, CeJbCKOM XO3SIHCTBE,

NPOMBILLIEHHOCTH, OXPaHe NPUPOALI

JXuBble cuCTeMbI Kak mpenMeT usydeHusi ouojoruu. CBONHCTBA KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOI0 COCTaBa, AUCKPETHOCTb U LIEJOCTHOCTD, CI0XKHOCTb U
yHNOPsIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCT, CaMOOpraHu3aLus,
CaMOBOCIPOU3BENCHHUE, PA3APAKUMOCTb, UI3MEHYUBOCTD, POCT U Pa3BUTHE.

1.2 YPpOBHM OpraHu3aLMM KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUHBIHN, TKAHEBbIH,
OpraHU3MEHHbIH, NONYyJIALIMOHHO-BUIIOBOM, 3KOCHUCTEMHBIN
(6buoreoueHoTuueckuii), 6GuochepHsplid. Ilporeccrl, mpoucxonsiiue B KUBBIX
cucremax. OCHOBHbIe NMpU3HAKU kUBOro. JKu3Hb kak ¢opMa CylieCTBOBAHUS

MaTepuu

Metonbl Ouosnoruueckoid Hayku. HaOmromeHue, HM3MepeHHE, SKCHNEPUMEHT,
cucreMarusauusi, MeraaHanus. lIoHsTme O 3aBUCMMONM U HE3aBUCUMOM
nepemeHHoi. [lnanuposanue sxcnepumenTa. [loctaHoBka U poBepka runoTes.
1.3 Hynesast runoresa. Ilonstue BbIOODKM U €€ mOCTOBEpHOCTb. Pa3bpoc B
Ouonornyeckux AaHHbIX. OLEHKA JTOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTATOB.
IIpuumnHbI HCKaXeHUsl pe3yNbTaTOB 3KkcnepumenTa. IloHAaTne craTucTuyeckoro

TeCTa

2 Krnerka kak duojiornyeckasi CUCTEMA

KrneTka — cTpykTypHO-(QYHKIIMOHAIbHAS €IMHHULA )KUBOTO. McTOpHUst OTKpBITUS
kaetku. Padorer P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[Ineiinen, P. Bupxo). OCHOBHbIE TMOJOXEHUS COBPEMEHHOW KJIETOYHOM
2.1 TEOPUU.

MeTtoabl  MOJIEKYJISIPHOM M KJIETOYHOHW  OWOJNIOTMU:  MHUKPOCKOMUS,
xpomarorpadus, snekrpodopes, MeTon MeYeHbIX aTOMOB, nUbhepeHLHaNbHOe

HeHTpUyrupoBaHUe, KyJIbTUBUPOBAHHUE KJIETOK
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XHUMHUECKUH COCTaB KJIETKH. Makpo-, MUKPO- U YJBTPaMUKPO3JIeMeHTbL. Bona u
€€ poJib KaK pacTBOPUTEJNs], peareHTa, y4acTHe B CTPYKTYPHUPOBAaHUHU KJIETKH,
TEIUIoOperyasauud. MuHepaibHble BELIECTBa KJIETKH, UX OHOJOrHYecKasl poJb.
Ponb kaTHOHOB M aHHOHOB B KJIETKE.

buonoruyeckue mnonumepbl. benku. AMHHOKHUCIOTHBI cocTaB  OeJKoOB.
CtpykTypel OenkoBoii monekyinbl. IlepBuuHast cTpykTypa Oenka, menTHaHas
CBsA3b. BTOpuuHas, TpeTHyHas, ueTBEpPTUYHAs CTPYKTyphl JleHaTypauus.
Caoiictea 6enkoB. Knaccupukauus 6enkos. buonornueckue QyHkuuu OeaKos.
VYrnesonbl. MoHOcaxapupl, AUCaxapHUIbl, OJMrocaxapuibl U MOJUCAXapHUabl.
OOwmii nnaH cTpoeHuss U (PUIMKO-XMMHMYECKHE CBOWCTBA  YIJIEBOIOB.
Bbuonoruyeckue GyHKLUH YrIEBOIOB.

Jlunupel. T'uapodunbHo-ruapodoOHele cBoiicTBa. Knaccudukauus nununos.
Tpurnuuepunsl, ¢ochonunuabl, BockH, crepounsl. buonorndeckue GyHKUUU
aununoB.  OOue cBoiicTBa OHOJOrMYeCKMX MeMOpaH — TEKy4ecTb,
CHOCOOHOCTh K CaMO3aMbIKAHHIO, MOJIYTTPOHUIIAEMOCTb.

Hykneunosbie xucnorsl. JJHK u PHK. CtpoeHue HYKJIEHMHOBBIX KHCJIOT.
Hyxneoruasl. [Ipunuun kommiementapuocTu. [Ipasuno Yapradda. Ctpykrypa
JUHK — nBoiiHas cnupans. MectoHaxoxaeHue u onosnoruyeckue pynkuuu JHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Ctpoenue wmonekyapl AT®. Makpospruueckue cBsisu B Mojekyie ATO.
buonoruyeckue pynkuun AT®. BoccTaHOBNIEHHbIE MEPEHOCYUKH, UX HYHKLIMU
B kietke. CexBeHuposanue JJHK.

CtpykrypHast Ouonorusi: Ouoxumudeckue u OHOPU3MUECKHE HCCIIEAOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYT
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Tunel knerok: 3ykapuoTudeckas M mnpokapuoruueckas. CTpykTypHO-
(byHKIMOHANBHBIE 0Opa30BaHUS KIJIETKH.

CTtpoeHue npokapuoTHUeCKOH kieTku. KiertouHasi cTeHka OGakTepuii u apxe.
OcoOeHHOCTH CTpOEHHUsl reTepoTpoPHON M aBTOTPOPHOH MPOKAPUOTHYECKHX
KJIETOK. MeCTO M POJjib MPOKAPHOT B OHOLIEHO3aX.

Ctpoenue 1 QyHKLHOHUPOBAHHE 3yKapuUOTHYeCKOW kieTkH. [lnazmaThueckas
MeMmOpaHa (rasmanemma). CTpykTypa niazmaTudyeckoit MeMOpansl. TpaHcnopt
BEIECTB Yepe3 IIJ1a3MaTH4YeCKyrd MeMOpaHy: mnaccuBHbll (auddy3us,
obneruéHHast nupdy3usi), akTUBHBIN (MEPBUYHBIH U BTOPHYHBIA AKTHUBHBIN
tpaHcnopt). IlonynpoHunaemocts MemOpanbl. Pabora HaTpuii-kanaueBoro
Hacoca. DHIOLMTO3. MUHOLUMTO3, arouuro3. Jxk3ouuto3. KnerouHas creHka.
CtpykTypa ¥ GYHKUMH KIETOUHOH CTEHKH PacTEHHil, rpUOOB.

Huronna3zma. Luro3zons. Llutockener. [IBukenue uurorasmel. OpraHouasbl
kaetku. OnHOMeMOpaHHbIE OpraHOMABI KJIETKH: JHIOMJIa3MaTHYecKas CeTb

(OI1C), annapat ['oabmkH, JTU30COMBI, UX CTpOeHHE U PyHKUMH. B3auMocBs3b




OHOMEMOpaHHBIX OpPraHOUAOB KJIeTKU. CTpOeHHEe rPpaHyJSIPHOTO PETHUKYJIyMa.
CuHre3 pacTtBopuMbIX OenkoB. CHHTe3 KJIeTOYHbIX MeMOpaH. [nankuii
(arpaHynsipHBI) 3HAOMIa3MaTHUecKUi petukynyMm. CekperopHast (yHKLHMS
annaparta 'onbmku. TpaHcnopT BewecTB B kjieTke. Bakyonu pacTUTENbHBIX
kyetok. Knerounslit cok. Typrop.

[TonyaBTOHOMHbBIE OPraHOUAb! KJIETKH: MUTOXOHIPHH, IIACTUIbL.

Ctpoenue U GYHKLIMM MUTOXOHAPHHA M miactun. IlepBuuHble, BTOpUUYHbIE U
CJIOXKHbIE  MacTUAbl  (OTOCHHTE3UPYIOIIMX  3YKapHOT.  XJIOPOILIACTHI,
X POMOIJIACTHI, JIEHKOIIACTbI BBICIIUX PACTEHUH.

HememOpannbie opraHouab! kierku CtpoeHue M (QyHKIMH HeMeMOpaHHBIX
opraHouzoB Kkjetkd. Pubocombl. MukpodunameHTsl. MBbIIeYHbIE KJIETKH.
Muxkpotpybouku. Knerounsiii ueHtp. CTpoeHHe U JABIXKEHHE >KXI'YTHUKOB U
pecHu4yek. MukpoTpyOouku uuTorasmMel. LleHTprons.

Anpo. Obonouka sapa, XpOMATHH, KapUOIJIa3Ma, SIAPBIILKU, UX CTPOEHHE U
¢bynkumu. SAnepHelii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacnojokeHHe
XpOMOCOM B HHTep(]a3HOM sipe. benku XxpomaTuHa — rMCTOHBI.

Knerounsle BkmoueHus. CpaBHMUTENbHAsl XapakTEPUCTHUKA KJIETOK 3YKapUOT

(pacTUTeNbHOM, )KUBOTHOM, rPUOHON )
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AccUMMIALMSA U OTUCCUMHIIALIUS — JIB€ CTOPOHBI MeTabonusma. Tunbl oOMeHa
BELIECTB. aBTOTPO(MHBIN U rerepoTpodHbId. YuacTue KUcIopoga B OOMEHHbIX
npoueccax. JHepreTuueckoe obecneueHue KieTku: mnpespaiieHue ATD B
oOMeHHbIX mnpoueccax. DepMeHTATUBHBIA XapaKTep peakUud KJIETOYHOrO
metabonusma. DepMeHTbl, UX CTPOCHUE, CBOHCTBA U MEXAHU3M JEUCTBUS.
Kodepmentsl. Otnuunst (pepMEHTOB OT HEOPraHMYeCKHUX KaTaJHU3aTOpOB.
benku-aktuBatopel M OENKU-UHTMOMTOpPBL.  3aBHCHUMOCTb  CKOPOCTH
(bepMEHTaTUBHBIX peakLUi OT pa3Iu4YHbIX (aKTOPOB.

IlepBuuHBIl CHMHTE3 OpraHMuYecKUX BelecTB B kieTke. Portocunres. Ponb
XJoporiactoB B mpouecce (orocuHtesa. CBeroBass U TeMHOBas (hasbl.
[TponykTuBHOCTE (poTOCHHTE3a. BiusHue pa3nuyHbX (AaKTOPOB Ha CKOPOCTH
dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XeMOCHHTE3. PaznoobOpa3zue OpPraHU3MOB-XE€MOCUHTETHUKOB:
HUTpUHLUpYyIOIIMe OaKTepHH, XKene300aKTepuH, cepodaKkTeprH, BOIOPOIHbIE
Oaxrepuy. 3HaUeHHE XEMOCHHTE3A.

AHaspobHble opraHu3mbl. Bunbl Opokenusi. Ilponykrsl OpoxkeHus U UX
HCIOJIb30BAHHE YEJIOBEKOM. AHA3pOOHbIE MHMKPOOPTraHM3Mbl KaK OOBEKTHI
OMOTEXHOJOTMH U BO30YAUTENU OOJIE3HEN.

AspoOHble OpraHU3Mbl. JTanbl 3HepreTudeckoro oomena. [1oaroToBUTENbHBII

sTan. I'nmrkonus — 6eCKUCIOPOIHOE pacLIenIeHHe IIFOKO3BbL.




buonornueckoe OkHUCIE€HME, UM KJIETOYHOE AbIxaHue. Ponb MUTOXOHApHI B
npoueccax  Ouonorudeckoro  okucineHus.  Llukianueckue — peaxuuu.
OxucnurensHoe ¢pocopunuposanue. [Ipenmyiuectsa a3podHOro nytu ooOMeHa

BEILECTB nepen aHa3pOoOHbBIM. D¢ (HEKTHBHOCTb SHEPreTUYECKOro OOMeHa
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Peakuuu matpuyHoro cuHresa. IIpyHLMIT KOMIIJIEMEHTApHOCTH B peakLUsX
MaTPUYHOrO  CHUHTe3a.  Peanusauust  HacleACTBEHHOW  MHGOpMALMH.
I'enernyeckuii kox, ero ceoiicrBa. Tpanckpunuus — MatpuuHbIil cuHte3 PHK.
[IpyHUMNBI  TPAHCKPUIMLMU:  KOMIUIEMEHTapHOCTb, aHTHUMApaselbHOCTb,
aCMMMETPUYHOCTb. Tpancnauus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B
OuocuHTese Oenka. YcnoBus OuocuHTe3a Oenka. KopnpoBaHue aMHHOKHCIIOT.
Ponb pubocom B OuocuHTe3e Oenka.

OpraHuzaLys reHoMa y MpOKapHoOT U 3YKapUOT. Peryisuus akTHBHOCTH 'eHOB
y npokapuoT. ['unoresa onepona (P. XKako06, XK. Mano). Perynsauus oOMeHHbIX
npoueccos B kietke. Kinerounsiii romeocras.

Bupycel — HekneTrouHble GOpMbI XXKU3HH U oOsnuraTHele napa3utbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.

BupycHble 3aboneBaHus uenoBeka, ®UBOTHbIX, pactenuid. CITU]I, COVID-19,

COoLHaJbHbIE U MEOUIITMHCKHUE HpO6.IIeMbI

2.6

Knetounblii uukn, ero mnepuonsl u perymsuus. HHrepdasa u  MUTO3.
OcobeHHOCTH MpoLecCoB, MpoTeKaroux B uHTepdase. IToaroToBka KJIeTku
nenenuro. Ilpecunrernueckuit  (MOCTMUTOTHYECKHI), CHHTETHUYECKHI U
MOCTCUHTETHYECKHH (MPEMUTOTHUYECKHUIT) NepUoabl HHTEP(a3bl.

Marpuuneiii cunre3 JJHK - pennukaums. Ilpunuuner pennukauun JHK:
KOMIIJIEMEHTAPHOCTb, TMOJYKOHCEPBATUBHBIN CHHTE3, aHTHUNApaJUIeIbHOCTb.
Mexanusm perutukaiuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl 1
TenomMepasza. XpPOMOCOMHBI HaOOp KJIETKH — KapuoTun. JMIJIOMIHBIA U
raryionHblii  Habopbl xpomocoM. I'omosoruynele xpomocombl. IlonoBeie
XPOMOCOMBIL.

Henenue knerku — Muto3. CTaauu MUTO3a U NMPOUCXOSLINE B HUX MPOLIECCHI.
Tuner muroza. Kapuokunes u nutokuHes. buonornueckoe 3HaueHHe MHUTO3A.
Perynsauuss MutoTHYeckoro uukiaa kiuetku. IIporpammupyemast kieTodHas
rubenpb — anonTos.

(DyHKLlI/IOHaJIbHaSI r€HOMHKa

Opranusm kak OHOJOrHyecKast CUCTEMA

3.1

OHHOKHGTO"IHbIe, KOJIOHHAJIbHBIE, MHOTI'OKJICTOYHBIC OpTraHU3MbI H

MHOIOTKAHEBbIE OPraHU3MBI.




@DopMbl  pa3MHOXXEHHUs] OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTMBHOE) U
nojoBoe. Bunmbl Oecrnonoro pa3sMHOXKEHHUS: TOYKOBaHHE, CIOPYJISLIUS,
dbparMeHTaLMs], KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie kneTku, wnu ramersl. Meito3. Cranuu
menos3a. Iloenenue xpomocom B Menose. Kpoccunrosep. buonorudeckuit
CMBICT M€H03a U MOJIOBOro npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpensaponbiieBoe passutue. ['amerorenes y >kMBOTHBIX. IlonoBbie xenes3bl.
OObpa3oBaHue W pa3BUTHE MOJOBbIX KjeToK. CnepMaToreHe3 M OOreHes.
Ctpoenue nosnoBbIX kieTok. OMIOAOTBOpEHHE U 3MOPHOHAIBHOE Pa3BUTHE
’KUBOTHBIX. CrocoObl  OIJIOAOTBOPEHMUS: Hapy>KHOE, BHYTpEHHEE.
[TapTeHorenes.

WHnuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cramuu smOpuoreHesa
’KMBOTHBIX (Ha npumMepe JsryukH). Ipodnenue. Tunbl npobnenus. OcodeHHOCTH
OpoOJeHUs MIIEKOMUTAKOLINX. 3apOJbIlIeBble JTUCTKH (racTpyjsiius). 3aknanka
OpPraHoOB U TKaHEH W3 3apOIbILIEBbIX JIMCTKOB. B3auMHOe BiusiHME uacTel
Pa3BUBAIOILErOCs 3apoAbliia (AIMOpUOHATIbHAS MHAYKUMS). 3akiaaka IUlaHa
CTPOEHHUSI UBOTHOIO KaK pe3ysbTaT HepapXHuecKHUX B3aUMOIEHCTBUN TI'€HOB.
BnusiHue Ha SMOpHOHANBHOE Pa3BUTHE PA3JIMYHBIX (PAKTOPOB OKPYIXKAKOLIEH
cpenbl.

Poct u pasBurue xuBOTHbIX. IlocTamOpuoHanbHbli mnepuoxa. Ilpsimoe u
HerpsiMmoe pa3BuTHe. PasButne ¢ Meramopdo3oM y OeCno3BOHOYHBIX U
MO3BOHOYHBIX >XMBOTHBIX. bHoOnoruyeckoe 3HaueHHE MNPSMOro M HENpsiMoro
pa3BUTHS, UX pacnpocTpaHeHue B npupoae. Tumsl pocra KUBOTHBIX. PakTOphI
peryJsiiMM pOCTa JKMBOTHBIX M uenoBeka. CTaguu MNOCTIMOPUOHAIBHOIO
pPa3BUTHS Y )KUBOTHBIX U yenoBeka. [leprnoapl oHTOreHesa uesnoBeka.
PasmHOoxeHue u pasButue pacrteHud. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM LuMKJe pacreHuid. OOpasoBaHue CHop B MpoLecce Meio3a.
['amerorenes y pacreHuil. OmNIogOTBOpEHHE M pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOIiHOe OIMJIOAOTBOPEHHE Y LIBETKOBLIX pacTeHuil. OOpa3oBaHue
M pa3BUTHE CEeMEHHM. MexaHU3Mbl peryjslMM OHTOreHe3a Yy pacTeHuH Hu

JKUBOTHBIX

3.2

Uctopust craHoBieHUss U pPa3BUTUS TEHETUKU Kak Hayku. (OCHOBHbIC
TF€HETUYECKUE MOHATUS U CUMBOJIbL. [ OMOJIOrHUHbBIE XPOMOCOMBI, aJlJIEbHbIE
reHbl, aJIbTEPHATUBHbIE MPU3HAKH, AOMHHAHTHBIA U PELECCUBHBIA MNPU3HAK,
rOMO3UI0OTa, TIeTepO3UroTa, UUCTasl JIMHWS, THOPUABI, TEHOTHI, (EHOTHIL.
OCHOBHbIE ~METOAbl TEHETHKU. THUOPUNOJOrMUECKUN, LUTOJOTHYECKHIA,

MOJIEKYJISIPHO-T€HETUYECKU I
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MounorubpunHoe ckpewuBaHue. IlepBelii  3akoH MeHnens —  3aKOH
enuHooOpa3usi rMOpUIOB MEpPBOro MokojeHus. [IpaBuiO NOMHUHHPOBAHMS.
BTtopoi1 3axkoH Mennens — 3akOH pacluernjienus: npusHakos. Llutonoruueckue
OCHOBBI MOHOTHOPHIHOTO CKpELMBaHMs. | MIoTe3a YUCTOThI FaMeT.
Ananusupyrouiee ckpewjuBaHue. [IpoMexxyTOUHBIH XapakTep HacjieqOBaHHs.
Pacuennenue npu3HakoB NPU HEMOJIHOM JOMHUHHUPOBAHUH.

JurubpunHoe ckpernBaHue. TpeTuil 3akoH MeHzaenss — 3aKOH He3aBUCHMOTO
HaclenoBaHMUs  MNpHU3HAKkoB.  LluTONOrMuYeckre  OCHOBbI ~ ITUTMOPUIOHOrO
CKpELIMBaHUs.

CuernuieHHoe HacnenoBaHue npu3HakoB. Padorer T. Moprana. CuernyieHHOe
HacJleIOBaHUE T'€HOB, HapyLUEHUE CLEMJEHUs MEXOy NeHamMH. XpOMOCOMHas
TEOpHs HACJIeICTBEHHOCTH.

I'eneruka nosna. XpoOMOCOMHBIII MEXaHHU3M ONpeneNneHus nona. AyTOCOMbI U
NOJIOBbIE XPOMOCOMBI. ['OMOramMeTHelli U rereporaMeTHbii noi. I'enerndeckas
CTPYKTypa MOJIOBBIX XpOMOCOM. HacrnenoBaHue NPHU3HAKOB, CLETUIEHHBIX C
MOJIOM.

I'enorun kak uenoctHas cucrtema. [lneloTponuss — MHOXKECTBEHHOE NENCTBUE
reHa. MHOXeCTBEHHbIH ajulenu3M. BsaumopeicTBue HeajuleNbHbIX TI'€HOB.

KommnnemenrapHocts. Dnuctas. [lonumepus
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B3aumopeiictBiie reHotuna W cpexbl npu  (popmupoBaHHMM  eHoTHMA.
H3meHunBoOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Byl
MU3MEHUYMBOCTHU. HEHACJIECTBEHHAs! U HACJIEACTBEHHAS.

MonudukanonHas ~ u3MeHYMBOCTb. Ponb  cpembl B (hOPMHUpPOBAHUM
Monu(HKaLHOHHONW M3MeHurBOCTH. Hopma peakuuy npusHaka. BapuanyoHHbIH
psn u BapuauuoHHas kpusas (B. HMoranncen). CpoiictBa MoaM(HKALIMOHHOM
WU3MEHUYMBOCTH.

['eHoTunuyeckass u3MeHYUBOCTb. (CBONCTBA T€HOTHUIHMYECKON H3MEHUMBOCTH.
Bunbl reHOTUNTHYECKOI M3MEHUHMBOCTH: KOMOMHATHBHAS, MyTaLIMOHHASL.
KoMOuHaTuBHAast M3MEH4YMBOCTb. MeHo3 U TNOJNOBOM MpOLEecC — OCHOBA
KOMOWHATBHOW H3MEHYMBOCTH. PONIb KOMOMHATHBHONH H3MEHYHUBOCTH B CO31aHUU
FeHeTMYECKOro pa3HOO0pa3usi B Mpezenax OqHOro BUA.

MyTannoHHast ©3MEHYUBOCTb. BUIbI MyTaLlMii: FeHHbIE, XPOMOCOMHBIE, FEeHOMHBIE.
CrioHTaHHble M MHIYLMPOBAHHbIE MyTaLUUM. SnepHble M LMTOMIa3MaTHYECKHE
myTtauuy. ComaTuueckue M MOJOBble MyTauuu. IIpuunHBI BO3HHMKHOBEHMS
MyTauui. MyTtareHbl M MX BIMSHME Ha OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTALIMOHHOIO TMpolecca. 3aKOH TOMOJIOTMYECKUX pSIIOB B HACJIE€ICTBEHHOM
mameHuuBocty  (H.M.  BaBunos).  BHesmepHas  HM3MEHUMBOCTb U

HAaCJI€ACTBEHHOCTb
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Kapuorun uenoseka. MexxayHaponHass mnporpamma HCCJAEIOBAaHHUS T'€HOMa
yenoBeka. MeTonbl M3Y4YEHUsT TEHETUKH 4YeJIOBEKa. I'EHEeaJOTHYECKU,
OJIU3HELOBBIH, LIMTOr€HETUYECKHUM, NONyJALIMOHHO-CTaTUCTUYECKUA,
MOJIEKYJIIPHO-T€HETUYECKHIL. CoBpemeHHOe onpeneaeHue reHOTHIA!
MOJIHOT€HOMHOE€ CEeKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCJIE C OMOIIbIO
[MI[P-ananmu3a. HacnencreenHnle 3a0ojeBaHus 4ejoBeKa. I e€HHblE W
XPOMOCOMHbIE  OOJIe3HHM  4YeJlOBeKa. bonesnn ¢ HacnencTBeHHOM
NPEapPacroOKEHHOCTHIO. 3HAYeHHE MEAULIMHCKOM N'€HETUKU B IPEIOTBPAIICHUU

U JIEUEHUH FEHETUYECKUX 3a00eBaHuii ueoBeka. CTBOIOBbBIE KJIETKU

3.6

JloMecTukalusi ¥ cenekuus. 3apokAeHHe CeNeKLMU U TOMECTHKAalMU. YdeHue
H.M. BaBunoBa 0 ueHTpax MNPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYypPHBIX
pacteHuil. Pojb cenekLuu B CO3JaHUM COPTOB PAcT€HUIl U MOpOJ >KUBOTHBIX.
Copr, moponma, mramMM. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACJIEICTBEHHOM
u3MenuuBocty H .M. BaBunoBa, ero sHaueHue Juist CeIeKLIUOHHON padoThL.
Metonbl cenekUMOHHOH padotbl. MckyccTBeHHBIH OTOOp: MacCoBbI U
MHIMBUAYAIbHBIA.  OJTanbl  KOMOMHALMOHHOH  cenekuud. Mcnbranue
npousBogUTeNe Mo noroMctsy. OTOOp MO TE€HOTHNY C MOMOLIBIO OLEHKHU
¢deHoTuna noromMcTaa U OTOOP MO reHOTUITy ¢ oMokl aHaiau3a JJHK.
HckycCTBEHHBINH MyTareHe3 Kak METOJ CeeKIMOHHOMN paboThl. PanqualimoHHbIi
M XUMHYECKUH MyTareHe3 Kak HCTOYHMK MYyTalMid y KyJbTYpHBIX (Gopm
opranusmoB. HMcnonp3oBaHHE T'€HOMHOrO penakTHPOBaHUS W METOIOB
pekomOuHanTHBIX JJHK 1ist mony4yeHus HCXOIHOro MaTtepHana st CENEKLHH.
[Tonyyenne noymuruionnos. BHyTpusnnosas ruOpunuzaums. biauskoponcreeHHOE
CKpellMBaHue, WM UHOpUIMHT. HeponcTBeHHOE CKpelBaHUe, WM ayTOPUIMHI.
I'ereposuc u ero npuuuHbl. Mcnone3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpunausanysi. [Ipeononenue Oecruioaus MeXBUAOBBIX THOpUAOB. JlocTikeHus

CEJIEKLIUM PACTEHUH U KUBOTHBIX

3.7

OO1BeKThl, UCNIONB3YEMbIE B OMOTEXHOJOTHH, — KJIETOUHbIE U TKAHEBBIE KYJIBTYPBI,
MHMKPOOpPIraHM3MbI, HX XapakTepuctuka. TpamuiMoHHass OHOTEXHOJOIHUS:
xynedoneyeHne, MOJyYeHHE  KUCIOMOJIOUHBIX  NPOAYKTOB,  BHHOJEJHE.
MukpoOuonorudeckuii cuHte3. OOBEKTbl MHKPOOHOJIOTHYECKUX TEXHOJOTHH.
[TpomsBoacTBo  Oenka, aMHHOKHCIOT W BUTaMUHOB. HckyccTBeHHOE
OIIONOTBOpeHHE. PEeKOHCTPyKLus SHLEKIETOK M KJIOHUPOBAHHUE >KUBOTHBIX.
Merton TpaHcnIaHTaLMU iAepP KJIETOK.

XpoMocOMHass U TreHHass UWHXeHepus. HcCKkyCcCTBeHHbI CHHTE3 TeHa U
KOHCcTpyupoBaHue pekomOuHaHTHbIXx JIHK. JloCTikeHUS M MEpCHeKTHBBI
XPOMOCOMHOW M TE€HHOW WHXXeHepuH. MenHUMHCKHE OHOTEXHOJIOTHH.

Hcnonb3oBaHue CTBOJOBBIX KJIETOK




Cucrema 1 MHOrooOpasue OpraHM4ecKoro Mupa

4.1

buonoruyeckoe  pa3HooOpa3zue  opraHu3moB. CoBpeMeHHas  CcUCTeMa
opranudeckoro mupa. IlpuHuune! knaccupukanuu opraHu3mMoB. OCHOBHbIE
CHUCTeMaTHYeCKHe IPYIIbl OpraHU3MOB.

OCoOEHHOCTH CTPOEHHS M KU3HENESITEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, ONHOKJIETOYHbIE IPUOBI, OMHOKJIETOUHbIE BOAOPOCIH, IPyTrue
npotuctel.  KonoHuanbHele  opraHu3mbl.  JI[BIDK€HHE  OJHOKJIETOUHBIX
OpPraHu3MOB: aMEOOHTHOE, )KIYTHKOBOE, PECHUYHOE. 3al1Ta Y OJHOKJIETOYHBIX

Opra’Hu3MoB. Pa3apakuMOCTb y OJTHOKJIETOUHBIX OPraHU3MOB. TakCHUCHI

42

MHorokyierounble  pacTeHus. B3auMocBs3b  yacTeld  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, Opra’bl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOIO OpraHu3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. TUnbl paCTUTENbHBIX TKaHe:
oOpa3oBaTeNibHasi, TOKPOBHAs, NPOBOASLLIAS, OCHOBHAs, MeXaHUYecKas.
OcoOeHHOCTH CTpoeHMs, (YHKIMI U pacHojiOKEHUs TKaHeW B oOpraHax

pacTeHuil
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BererartuBHble U reHepaTUBHbIE OpraHbl pacTeHUH. @yHKLIUY OPraHOB U CUCTEM
opraHoB. Kapkac pactenuil. J[Bu>k€eH1E MHOTOKJIETOUHBIX PACTEHUI: TPOMU3MBbI
u Hactuu. llornomenue BOAbI, YIJIEKHMCIOTrO ra3a U MHUHEpAJIbHBIX BELIECTB
pactenusiMu. [{prxanue pacreHuil. J{uddysus ra3os uepes moBepXHOCTb KIETKH.
TpaHncropTHbele cucTeMbl pacTeHui. Bbinenenue y pacrenHuil. 3amura y
MHOTOKJIETOUHbIX pacTeHud. Kyrukyna. Cpencrsa nacCMBHOH M XMMHYECKOH
3a1UThl. PUTOHLIUBIL.

PazgpaxxumocTs U perynsiuusi y OpraHu3MoB. Pa3zapakuMocTh U peryssinus y

MHOTI'OKJIETOYHBIX paCTeHHﬁ. PocToBbIe BemecTBa U UX 3HAYEHHUE

4.5

MHOrokJIeTOUHblE  KMBOTHblE. B3aMMOCBSI3p 4acTeil MHOTOKJETOYHOIO
opraHusma. TkaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOUHOTO OPraHU3Ma.
Opranusm kak equHoe 1enoe. I'omeocras. TkaHU )KMBOTHBIX U 4YeJIOBEKa. TUIIbI
JKUBOTHBIX TKaHEH: 3MUTEIHANIbHAS, COCIUHUTENIbHAS, MbILIEYHAs,, HEPBHAS.
OcoOeHHOCTU CTpoeHusl, (QYHKIUI U pacHoOJIOKEHUS TKaHEH B oOpraHax

JKUBOTHBIX H Y€JIOBEKA

4.6

Oprasbl ¥ CUCTEMbI OPraHOB KUBOTHBIX. DYHKI[MHU OPraHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CKejeTbl OJHOKJETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>xHbIi1 U BHyTpeHHUH ckeneT. CTpOEHHE U TUIbl COETUHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. IluTaHue »KUBOTHBIX. IluTaHue
MO3BOHOYHBIX XUBOTHBIX. JIbIxanue xuBoTHbIX. KoxxHOe nbixanue. YKabepHoe

U JIETOYHOE JbIXaHHUE.




JlpIXxaHue TMO3BOHOYHBIX JKUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHHE CTPOEHHUS
JETKUX MO3BOHOYHBIX )KUBOTHBIX. JpIXaTeNbHasi CUCTEMa YesloBeka. MeXaHu3M
BEHTWSILMM JIETKMX y NTUL M MJEKONMUTAIOIIMX. TpaHCIOPT BEILIECTB Y
OpraHu3MoB. TpaHCHOPT BelIECTB Yy >XMBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl. KpoBeHoCHass cucTeMa  NO3BOHOUYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpAIeHHUsl. DBOJIOLMOHHBIE YCIOXXHEHHUS] CTPOEHHs] KPOBEHOCHOM
CHCTEMbI MMO3BOHOYHBIX )XKMBOTHBIX. BbineneHue y opranusmoB. Brinenenue y
*uBOTHBIX. CokpatuTenbHble Bakyoiau. OpraHbl BbineneHus. CBs3b MOJOCTH
TeJa ¢ KPOBEHOCHOH U BbIIEIUTENBbHOM ccTeMaMu. BbieneHue y mo3BOHOYHbIX
’KMBOTHBIX. 3allMTa y MHOTOKJETOYHBbIX JKHMBOTHBIX. IIOKpoBBI M HX
MPOU3BOIHBIE.

PaznpaxuMOCTb 1 peryJisitusi y OpraHu3MoB. Pa3npakuMocCThb y OMHOKJIETOUHBIX
opranusMoB. Takcucel. PasnpaxuMoCTb M peryysiluss y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BeleCTBa U UX 3HAUYECHUE.

HepsHas cucrema u pediiekTopHas peryJsiiusi Y MHOTOKJIETOUHBIX KHBOTHBIX.
HepBhass cucrema M e€ oTneibl. JBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS
HEpPBHOW CHUCTEMBI Y KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm ans 3Q¢eKkTHBHOH (YHKIMOHAIBHON
AHHOTALlUM ~ T€HOMOB,  TPAHCKPHUITOMOB,  MpPOTEOMOB,  MeTabOJOMOB

MHUKpPOOPraHU3MOB, PaCTE€HUH, )KUBOTHBIX U Y€JIOBEKA

OpFaHI/BM YECJIOBEKA U €ro 310pOBLE

5.1

OpraHbl 1 CUCTEMbI OpraHoB yenoBeka. OTAenbl FOJIOBHOIO MO3ra O3BOHOUHBIX
KUBOTHBIX. Pednexc u peduexkropHass ayra. besycnoBHble U yClOBHbIE
pedaexcel. ['yMopanbHasi peryjsinusi U SHOOKPUHHAs CHCTEMa >XHBOTHBIX U
yenoBeka. JKene3bl 3HIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleiicCTBHE FOPMOHOB.
B3auMocCBsi3b HEPBHOH M SHAOKPUHHOH cucteM. I 'unoranamo-runopuzapHas

cucreMa. Pedrexc u pedaextopHas nyra. besycinoBHble U ycioBHbIE pedieKch
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3amuTa opranusma ot 6onesHeit. UIMMmyHHasi cuctema denoeka. KnetouHslii u
ryMOpajbHbIi UMMyHHUTET. BpOXAEHHBINA, NMPHOOPETEHHBIH crnenudruecKuil
uMMyHuTeT. Teopuss KIJIOHaJNbHO-ceNeKTUBHOro uMmyHutera (I1.Dpnux,
® M. bepuer, C.ToneraBa). BocnanurenpHele OTBeTbl OpraHusmoB. Poub

BPOXIEHHOTO UMMYHUTETA B Pa3BUTUM CUCTEMHbBIX 3a00J1€BaHUI
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KposeHocHas cuctema u e€ opranbl. Cepale, KPOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoooOparienus. Pabora cepaua u eé perymsiuus
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Hbixanue 4yenoseka. Juddysuss ra3oB dyepe3 MNOBEPXHOCTb  KJIETKH.
JpixatenpHass cucTeMa 4enoBeka. JlpixaTeabHass MOBEPXHOCTb. Perynsuus

nbIxaHusl. J{pixaTenbHble OOBEMBI
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HmueBapnTeanaﬂ CHCTEMA 4YCJIOBEKA. OTHC.IIbI MULIEBAPUTEIIBHOTO TpPAKTaA.
HI/ILLleBapI/ITe.HbeIe JKEJIE3bI. BHyTpI/IHO.HOCTHOC 15 BHYTPHUKJIETOYHOC

nuIIeBapeHHe

5.6

ITokpoBel U ux mnpousBoaHble. Opranbl BeigeneHus. [louku. CtpoeHue u
¢byHkuMoHMpoBaHUe HedpoHa. PunbTpaLys, CeKpeLus U 0OpaTHOE BCaChbIBAHHE

KaK MeXaHH3Mbl paboThl OpraHoB BbiieneHus. OOpa3oBaHUE MOUYHM Y YeJOBEKa

5.7

I[BI/DKGHI/IG yeJioBeKa: MbliieyHasi cucteMma. CkeJieTHbIE MBIIILbI U HUX pa60Ta.

CtpoeHue u THUIbI COEAMHEHHUST KOCTEH

Teopus apomonuu. Pazputue )xu3HU Ha 3emie

6.1

OpomononHass Teopus Y. JlapunHa. Ilpenmoceuiku  BO3HMKHOBEHHUS
napsuHu3Ma. JKu3Hb 1 HayuHas nearenbHoOCTh Y. JlapBuHa.

JiBrkyie cuibl 3pomouuy BuaoB no Y. JlapBuHy (BbICOKass MHTEHCHBHOCTD
Pa3MHOXKEHHUSI OpPraHU3MOB, HACIENCTBEHHas M3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, €CTECTBEHHbIIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenue cunternueckoi teopuu 3Bomouuu (CTD). HelitpanbHas Teopus
sBosroLIMH. COBpEeMEHHast 3BOJIFOLIMOHHAST OMOJIOrUs. 3HAY€HUE 3BOJIFOLIMOHHOM

Teopuu B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tonynsauust kak 3JeMeHTapHas eauHULA 3BONMOLUH. COBpPEMEHHbIE METOAbI
OLIEHKU TI'€HETHUYECKOro pa3HooOpa3ust U CTPYKTYpbl monyisuuid. M3menenue
reHopoHna MomyJsiLMH KaK 3JEMEHTAPHOE 3BOJIIOLHOHHOE sIBIeHHE. 3aKOH
reHerudeckoro pasHoBecust [[xx. Xapnu, B. Balin0Oepra.

OnemeHTapHble (aKTOpbl (OBHXKYIIME CHJIbI) 3BOMIOLUMHU. MyTalMOHHBIN
npouecc. KomOunaTuBHass usmeHuuBOCTb. Jlpeiid reHoB — ciyuaiiHble
HEHaIpaBJieHHble HW3MEHEHHs 4YacToT ajuleneil B nonymsiusx. Oddext
OCHOBATEJISL. Murpauuu. H3onauus NOMYJISILUI: reorpaduyeckas
(mpocTpaHCTBeHHas ), Ouojoruyeckas (penpoayKTUBHAS).

EcrectBeHHblli oTOOp — HanpaBnsoowuii  Qakrop sBomouuu.  Popmel
€CTeCTBEHHOro OTOOpa: IBIXKYLIMHA, CTAaOMJIM3UPYIOLIMNA, pa3pbIBAOLIMI
(mu3pynrusHblii). [Tonosoit otoop.

[TpucrnocobaeHHOCTh  OpPraHU3MOB  Kak  pe3yjbTaT  MHKPO3BOJIOLHH.
Bo3HukHOBeHHE  mpucnocodneHuit  y  opraHu3MoB.  Apomopdosbl U
unuoanantauuu. ITpumeps nprcnocodnenuii y opranuzmMoB. OTHOCHTENBHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu U CTpykTypa. BunooOpasoBaHue kak pe3yjbTar
MHUKpO3BOIOLMU. M3omsuus — kmouyeBoi gakTop BupooOpasoBaHus. Ilytu u
CrocoObl BUI000pa30BaHUS: aJIONaTpU4eCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (IMOJIMILIOUAN3ALIUS,

rudpunusauus). JIUTeIbHOCTb 3BOIOLMOHHBIX MPOLIECCOB.




MexaHu3Mbl HOpMHUPOBaHHS OHOJOrHYECKOr0 pasHOOOpasusl.

Ponb 3BOMIOLMOHHON OHONOrMU B pa3padoTke HayyHBIX METOJOB COXPAHEHUs
OuopaszHooOpaszusi. MUKPOIBOIIOLMS U KOIBOJIKOLIMS MApPa3UTOB U UX XO3SIEB.
MexaHu3Mbl (HOPMHPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CHOCOOBI

OopbObI ¢ Hel

6.3

Metonbl U3ydeHus: Makpo3Boouuu. [laneoHTosoruyecke MeToabl U3y4eHus
sBosroLuH. IlepexonHble GOpMbI U PHIIOreHETUUYECKHE PSIIbl OPTraHU3MOB.
buoreorpaduyeckue MmerTonsl u3ydeHus sponouu. CpaBHeHue Guiopbl 1 GayHbl
MaTepUKOB U OcTpoBOB. buoreorpaduueckue odbnactu 3eman. Buabl-aHneMuku
M PEJTUKTHL

DOMOpHOJIOrHYeCKHe U CPaBHUTEJIbHO-MOP(}OIOrHueckre MeTOoAbl U3Y4EeHHs
3BOJIIOLIMH. | '€HeTHUecKre MeXaHW3Mbl 3BOJIOLMHM OHTOrE€HEe3a M MOSIBIEHHS
SBOJIFOLIMOHHBIX ~ HOBLIECTB. [ OMOJOTMYHBIE M  aHAJOTMYHBIE OpraHbI.
PynumeHtapHble opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHUYECKHE,
OMOXMMHYECKHE W  MAaTeMaTHYeCKHE METOAbl  H3y4YeHHs]  3BOJIOLMH.
["'omonoruuHeie reHbl. COBpeMEHHbIE METOMBI MOCTPOEHHs! (PUITOreHETHUECKUX
JePEBBLEB.

XpOMOCOMHbBIE MYTaLMH U 3BOJIOLMSI TEHOMOB.

OO6wmue 3akoHOMepHOCTU (TMpaBuiia) 3BOMOLMH. HeoOpaTUMOCTh 3BOJIOLIUU.

ApnantusHas panvauus. HepaBHOMEpPHOCTb TEMIIOB 3BOJIIOLIMU

6.4

HayuHble THIOTE3bl NPOMCXOXKNEHUS >KU3HM Ha 3emse. AOHOreHes u
na"Hcnepmusi.  JloHayuHble  TNpeACTaBAEHUs O  3apOXIEHHUH  JKU3HU
(kpeaunoHu3M). I'unoresa MOCTOSSHHOIO CaMO3apOXKAEHMsI >KU3HM U e
onposepxkeHue onbitaMu @, Penu, JI. Cnamnanuanu, JI.  Ilacrepa.
[TpoucxoxaeHue )KU3HU U aCTPOOUOJIOT Ul

OcHoBHbI€ 3Tanbl HeopraHudeckoi 3somouuu. IlnanerapHas (reojsorudeckast)
3BOJIOLIMS. XHUMHUYECKas 3BOMIOLMA. AOHUOreHHBI CHHTE3 OpraHMYECKHX
BeuiecTB U3 HeopraHudeckux. OnbiTr C. Mumnepa u I'. FOpu. OGpaszoBanue
noaumepoB U3 MoHoMepoB. KoanepsarHas runoresa A.M. Onapuna, runoresa
nepsuuHoro OynboHa JIk. XonpaeiiHa, reHeruveckas rumoreza I'. Ménnepa.
Pu6o3umer (T. Yek) u runoresa «mupa PHK» V. I'unGepra. @opmupoBaHue
MeMOpaH 1 BO3HUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnu u Metonwl e€ uzyueHus. Mckonaemble opraHu4eckue OCTaTKH.
I"'eoxpoHonorust 1 e¢ meronbl. OTHOCUTENbHAST U aOCOMIOTHAS! F€OXPOHOJIOTHS.
["'eoxpoHonoruyeckas 1ikajna: 0Hbl, 3pbl, NEPUOBI, ITOXH.

HauanbHbie 3Tansl opraHuyeckoit 3postouuu. [losiBneHue u 3BOIIOLMS NEPBBIX

KJIETOK. OBOJIOLUS MeTabonu3ma. Bo3HHKHOBEHUE NEPBBIX SKOCHUCTEM.




CoBpeMeHHble MHKpPOOHblIE OMOIUIEHKHM KakK aHajor NepBbIX Ha 3emiie
coobuiects. Ctpomaronutsl. [IpoKapHOTEI U 3yKapHOTHI.

[TpoucxoxxaeHue 3ykapuor (CUMOUOreHe3). DBOJIOLMOHHOE MPOUCXOXKIEHHE
BUpycoB. IIpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HHUKHOBeHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHbIE 3Tamnbl 3BOJNIOLMU BBICHIMX pacTeHHil. OCHOBHbIE apoMopdo3bl
pacrenuii. Beixon pacrenuit Ha cymy. IlosiBieHue crnopoBbIX pacT€HHUH U
3aBoeBaHue UMM cyuid. CemeHHble pacteHus. IIpoucxoxaeHHue LBETKOBbBIX
pacTeHHUil.

OCHOBHbBIE 3Tamnbl 3BOJIOLUMU KUBOTHOro Mupa. OCHOBHbIE apoMopdo3bl
’KMBOTHBIX. BeHnckas dayHa. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
Tunos. I1epsrie xopaoBble )kUBOTHbIE. JKHU3HB B BOJE. DBOIOLMS TO3BOHOUHBIX.
[Tpoucxoxaenue ampuduii u pentunuii. [IpoucxoxaeHue MIEKOMUTAIOIUX U
nruu. [lpuHuun kmoueBoro apomopdosa. OcBoeHue OeCrO3BOHOYHBIMH U
MO3BOHOYHBIMH )KMBOTHBIMHU CYIIH.

PazBurue xu3Hu Ha 3emiie Mo 3pam U MEepUOIaM: apXeid, MPOTEPO30il, Majeo30M,
Me3030i, kahHOo30i. OOmas XapakTepuCTHKa KJIMMaTa W TeOJIOTUYEeCKUX
npoueccoB.  IlosBneHne M pacuBeT  XapakTePHbIX  OPraHU3MOB.
Vraeobpa3zoBaHue: ero yCJIOBHs U BIMSHUE HA Ia30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BbIMMpaHHUsl — 3KOJOrMueckue Kpusuchl npountoro. IlpuumHbsl u
CJIEACTBHUSI MacCOBbIX BbIMHpaHuil. COBpeMEHHBIN 3KOJOrHYeCKUil KpU3UC, €ro

0COOEHHOCTH

6.5

Pasnenel u 3amauu aHTpornosiorud. Mertoabsl antpononoruu. CraHoBIeHHE
NpeaCTaBIeHUN O MPOUCXOKAEHUH HesoBeka. COBpeMEeHHbIE HayUHbIE TEOPHH.
CxoncTBo yenoBeka ¢ KUBOTHbIMU. CHCTeMaTHYeCckoe MOJOKEHUE YeOBeKa.
CBunerenbcTBa CXOACTBA  4Ye€JIOBEKAa C  JKMBOTHBIMU.  CpPaBHHUTENIbHO-
MopdoJIoru4ecKue, 3MOpPUOIOTHUYECKHE, ($U3HOJIOr0-OHOXUMHYECKHE,
noseneHveckue. OTiMyus dYenoBeKka OT S>KUBOTHbIX. [IpsMoxoxkneHue
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe ronoBHOro Mo3ra U BTOpOH
CUTHAJIbHOU CUCTEMBI.

JBmxyuiue cunbl ((hakTopbl) aHTPOIOreHe3a: OHUOJOTHUECKHE, COLMAaJIbHBIE.
CooTHoleHne OMONOrH4YeCKUX U COLMANBbHBIX (DaKTOPOB B aHTPOINOreHes3e.
OcCHOBHblE CTagUM aHTpOIOreHe3a. ABCTPAJONMUTEKU — JBYHOrHME IMpenku
moned. YenoBek yMenblil, NepBble U3rOTOBIEHUs OpyaAuil Tpyaa. YUesnosek
NpsMOXOISIIMIA M TepBbId BbIXOA Jroneil 3a mnpenensl Adpuxu. Uenosek
refinensOeprckuil — oOLIMil MPeNoK HeaHOEepPTaNbCKOro YeNIOBeKa U YesOBeKa
pazymHoro. Yenosek HeaHAEPTaIbCKUM Kak BUJ JIOAEH XOJOAHOrO KJIMMaTa.
Yenosek pa3yMHBbIII COBPEMEHHOTO THUMA, ACHUCOBCKUH YEOBEK, OCBOCHHE

KOHTHHEHTOB 3a npeaenaMmu AQpuku.




DBONIOLUS COBPEMEHHOro 4enoBeka. EcrecTBeHHbIH OTOOp B MOMYJSLIMSIX
yejoBeka. MyTalMOHHBINA npouecc U noauMopdusM. [TonynsLuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3PQPeKT OCHOBATENSI» B MOMYJISLIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacbl. Ilonatue o pace. bonbline pacel. eBponeouaHas
(eBpa3uiickasi), aBCTpajO-HErpouaHasi (3KBaTOpHajbHasl), MOHTOJOUIHAsS
(a3marcko-amepukaHckas). Bpemst U myTH pacceneHusi 4eloBeKa MO IUIAHETe.
EnuncTBO yenoBeyeckux pac. HayuHas HECOCTOSTENBHOCTb —pacH3Ma.
[TpucnocobaeHHOCTh 4YeJOBEeKa K Pa3HbIM YCIOBUSIM OKpYXKaroleH Cpensl.
BnusiHue reorpadudeckoii cpeabl u apelida reHoB Ha MOPQOJOrU U

¢buznonoruo yenoseka

DKOCUCTEMBI U npUucymue M 3aKOHOMEPHOCTH

7.1

Pasznene! 1 3agaun sxonoruu. CBsi3b 3KOJIOTHHU C IPYTMMH HayKaMU.
Metonbl 3kosorud. IloneBble HaOmoOaeHHs. DKCNEPUMEHTbl B 3KOJOTHH:
npuponHele U jadoparopHble. MopenupoBaHUE B 3KOJOTMH. MOHUTOPUHT

OKpYKarolel Cpeabl: JIOKaNIbHbIN, pErMOHANBHBIN U MI0OATBHBIH

7.2

Dkojoruyeckue (HakTopbl U 3aKOHOMEPHOCTH MX aedcTsus. Knmaccuduxanms
sKoJoruueckux (GakTopoB: aduoTuueckue, OUOTHUECKHE, AHTPONOTEHHBIE.
OOume 3aKOHOMEPHOCTH OEWCTBUSL dKosorudeckux Qaxrtopos. IlpaBuno
munumyMa (K. Hlnpenrens, ). JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U
CTEHOOUOHTHBIE OPTaHHU3MBI.

Abuotuyeckue paxropsl. CBeT kak 3konorudeckuii gaxrop. JleiicTBue pasHbIX
YyYaCTKOB COJHEYHOIO CIEKTpa Ha OpraHu3Mbl. DKOJOTMYECKHE TIpYIIIbI
pacTeHUH W XKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CUrHanbHas pojb CBETA.
doTonepruoau3M.

Temmnepatypa kak skojoruuyeckuil ¢akrop. /[lefictBue TemmnepaTypsl Ha
opranusmel. [TolikunorepmMHblie U TOMOHOTEPMHbIE OPraHU3Mbl. DBPUTEPMHbIE U
CTEHOTEPMHbIE OPTaHU3MBI.

BnaxxkHocTh kak 3kosoruueckuil ¢akrop. Ilpucnocobnenust pacreHuii K
noanep kaHuio BogHoro Oanmanca. Knaccudukauust pacteHuid MO OTHOLIEHHIO K
Boze. [IpucrnocoOneHus )KMBOTHBIX K U3SMEHEHHIO BOAHOTO PEXKHUMA.

Cpenbl oOuTaHHMsi OpraHU3MOB: BOJHAs, HAa3€MHO-BO3NYLIHAs, IMOYBEHHAs,
rnyOMHHAs TOANOYBEHHAs, BHYTpPHOpraHu3MeHHas. ®U3MKO-XUMHYECKHE
0COOEHHOCTH cpen obuTaHust opraHu3MoB. [IpucrnocoOneHust OpraHu3MOB K
’KU3HHU B Pa3HbIX Cpenax.

buonornueckue putrmbl. BHewHue u BHyTpeHHUe puTMbl. CyTOdHBIE U
rofu4Hble pUTMbI. [IpUCIOCOOIEHHOCTD OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM

YCJIOBUM JKU3HHU.




XuznenHsle popmel opraHu3mMoB. [TonsiTue o xu3HeHHOH dopme. JKU3HEHHbIe
¢bopMBl pacTeHuil: nepeBbsi, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPAaBHI,
onHOJIeTHHE TpaBbl. JKu3HeHHbIe (OPMBI dKMBOTHBIX: THAPOOHOHTHI, T€OOHOHTH,
a3poOuoHThEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotuueckue ¢akroprl. Buael OMOTHYECKUX B3aUMOIEHCTBUNA: KOHKYPEHLMS,
XHULIHUYECTBO, CUMOMO03 U ero ¢opmel. [Tapasutusm, koonepauus, MyTyaiusm,
KOMMEHCanu3M  (KBapTUPAHTCTBO,  HaxjeOHHuecTBo).  Herpoduueckue
B3aumMopelcTBus  (tomuveckue, ¢opuueckue, (Padbpuueckue). 3HaueHue
OMOTHYECKUX B3aUMOIEHCTBUH Ui CYLIECTBOBAHUS OPraHM3MOB B Cpene

obutanus. [IpyHLMIT KOHKYPEHTHOIO UCKJIFOUYEHHS
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DKOJIOrHYeckne XapakTepucTuku nonyisuu. [lonynsauus kak Ouonoruueckas
cucrema. Posib HEOMHOPOAHOCTH cpenbl, GU3UYECKUX OapbepPOB U OCOOEHHOCTE
Ouonoruu BUnOB B GOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISLIMHA.
OcHOBHbIE MMOKa3aTeau MOMYJSLMU: YHUCIEHHOCTb, TUIOTHOCTb, BO3pacTHas U
MOJIOBasi CTPYKTypa, pPOXKAAeMOCTb, NPUPOCT, TEMI pPOCTa, CMEPTHOCTD,
MUTpaLusl.

Jxonoruyeckasl CTpykTypa nonyasuud. OLeHKa YHCJIEHHOCTH MONyJIsLUH.
JluHamKKa MOMyJsLMU U e€ peryssiiuus. bBuoTnyeckuil moTeHuyan nonyJasiuy.
MopenupoBaHue auHaMHKM nonyisuud.  Kpubble pocTra UHCIEHHOCTH
nonyasauuyd. Kpusble BbDKMBaHUSA. Peryisiius 4MCcIeHHOCTH MOMYJISILMM: poJib
(bakTOpOB, 3aBUCALIMX W HE 3aBUCSIUMX OT IUIOTHOCTH. DKOJIOTHUECKHE
cTpareruu BuaoB (r- u K-ctparerumn).

[Tonsatue 00 skoymormueckoil Huwe Bupa. MecrooburaHue. MHoromepHas
moznenb 3konorudeckor HumM k.M. Xatunncona. Pasmeprl 3konoruyeckon
Huy. [ToreHumanbHas U peanu3oBaHHast HULLIH.

Bun kak cucrema nomynsuuil. Apeansl BHAOB. Bumbl ¥ UX JKU3HEHHBIE
CTpaTerMd. 3aKOHOMEPHOCTM  MOBENEHHUS M  MHUIPaLMi  >KMBOTHBIX.

buonmornueckue MHBa3UM Yy>XE€pPOAHbIX BUAOB

7.4

CoolmectBa opraHu3MoB. buoueHo3 u ero crpykrtypa. CBsizu Mexnay
opraHusMamMu B OuoueHo3e. DKocucTeMa Kak OTKpbiTas cucrema (A.JDk.
Tencnu). @yHKUMOHANBHBIE OJIOKU OPraHU3MOB B 3KOCHUCTEME: MPOIYLIEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBuu. Tpoduueckue nenu u ceTu.
Abuotuyeckue 6yoku 3kocucteM. [TouBbl U uibl B 3kocuctemMax. Kpyrosopor
BELIECTB U NMOTOK SHEPTHUU B SKOCHUCTEME.

OcHoBHbIE MOKa3aTeNu 3kocucTeMbl. buomacca u npoaykLus. DKOJOrHueckue
nmUupaMuabl HUCE, OHuoMacchl U SHEPruu.

HanpasneHHble 3akOHOMEpHbIE CMEHbI COOOLIECTB — CyKLecCHU. [lepBHUHBIE U

BTOPUYHbIE CYKLIECCUM M HX MPUUYUHBL. AHTpONOreHHble BO3AEHCTBHUS Ha




cykueccuu. KiumakcHoe cooOmiectBo.  buopasHooOpasue U mojHOTa
KPyroBOpPOTa BELLECTB — OCHOBA YCTOHWYMBOCTU COOOILECTB.

[TpuponHble 3KOCUCTEMBI. AHTPOIIOTE€HHBIE 3KOCUCTEMBI. ATPO3KOCHUCTEMA.
ArpoueHo3. Paznuuus Mexny aHTpONOreHHbIMH M IIPUPOAHBIMU SKOCHCTEMAMHU.
Vpboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opoackas ¢uopa
u ¢ayHa. CuHaHTponmmzauusi ropoackoi (QayHel. buonoruyeckoe u
XO03IICTBEHHOE 3HAUEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH
(bopMHpOBaHUS OCHOBHBIX B3aMMOJEHCTBHI OPraHU3MOB B 9KOCUCTEMAX.
IlepeHoC 3HEPrUHU U BEUIECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTOHYUBOCTb
OpPraHM3MOB, TIOMYJSIHMA W 3KOCUCTEM B VYCIOBHSIX €CTECTBEHHBIX U

AHTPOINOIreHHbIX BO3AECUCTBUI

7.5

buochepa — oOwennanerapHas oboyodka 3emiu, TAe CYIIeCTBYeT WM
cyuiecTBoBasa ku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. Obnactu
ouocdeps! u eé coctas. JKuBoe BerecTBo 6HOCHEPHI U €ro QyHKIHH.
3akOHOMEpHOCTH cylecTBoBaHUsl Onocdepbl. OcoOeHHOCTH OuOcdeprl kak
rnodanbHONW  3kocucTeMbl.  JluHamuueckoe paBHOBecue B Ouocdepe.
KpyroBoporsl Bemects M OHOreoXMMHMYeckHe LMKIbI (yrieponma, a3ora).
PurMu4HOCTB siBNIeHUI B Ouocdepe.

3oHanbHOCTh OHochepsl. [TonsTue o 6rome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOHHbIE Jieca, CMELIaHHble W LIMPOKOJMCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTbIHK, TPOIMHUYECKHE Jieca, BBICOKOropbsi. Kimmar, pacTuTenbHbIi U
’KMBOTHBIA MHP OHOMOB CYLLIH.

CtpykTypa U QYHKLHS KUBBIX CHCTEM, OLEHKa UX PECYPCHOro MoTeHLHata u

ourocdepHbIx GyHKLIUMI

7.6

DKkoJioruyeckre KpU3uchl U UX Npu4YrHbL. Bo3aeiicTBue yenoseka Ha Ouocdepy.
3arpsi3HeHHe BO3AYLIHOM cpeabl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM Cpebl.
OxpaHa BoHbIX pecypcoB. Pazpyuienue nousel. OXpaHa MOYBEHHBIX PECYPCOB.
H3meHeHue kiumara.

AHTpPONOreHHOe BO3AEHCTBHE HAa PACTUTENbHBIH U >KMBOTHBIH Mup. OxpaHa
pPacTUTENBHOIO U KUBOTHOro mupa. OCHOBHbIE MPUHLIUIIBI OXPAHbI MPUPOJBI.
Kpacubie kHuru. Ocobo oxpansemble mnpuponasbsie Tteppuropun (OOIIT).
boranuueckue caabl U 300J0rH4YECKHE MapKH.

OcCHOBHblE MPUHLMUIBI YCTONYMBOrO pPAa3BUTHSI YEJIOBEYECTBA U MPHUPOIBI.
PanmoHanbHOE  MPUPOAOIONB30BAaHME M COXPAHEHHE  OHOJOrMYECKOro

pa3zHooOpasust 3emiu




1. YYEBHOE OBOPYJIOBAHMUE:

- HOyTOYK, KOJIOHKHU, IPOEKTOP, TEMOHCTPALIMOHHAS TOCKA.

- MHKPOCKOII 3JIEKTPOHHbII Mukpomen «IBpHKa», JyMa, penapoBalbHbIE UIIIbI, TPEAMETHOE
CTEKJIO, TOKPOBHOE CTEKJIO, CKAJbIIENb.

- JJIeKTPOHHas-BHAeoKamepa «Releon».

- uuposasi Buneokamepa

- Hudpossbie 1adopaTopun Releon no Ouonoruu (1aT4uk U3MepeHUs BJIaru, JaTYUK U3MEPEHUS
CBETA, JaTYUK U3MEPEHUs TeMrepaTypbl, 1aTyuk usmeperus PH).

- Hudpossie nadboparopuu Releon no dusuonoruu  (dbusuonoruss AbIxaHus, (HUIHOJIOTHS
CepIEeYHO-COCYAUCTON  CHUCTEMBI, ¢dbuznonoruss pabOTbl BEreTaTUBHOW pPEAKTUBHOCTH,
peructpauusi myjibca, peructpauus u ananu3 OKI', aHanusz TemmnepaTypsl Tena, U3MEpPEeHHE
nasneHusi, uamepenue PH, usmepeHne ocBemeHHOCTH, JaTYUK CUIIOBON KHCTH).

- YyeOHas 1aGopaTopusi no HeliporexHoJsioruu BiTronics

. Cencop OMI' — 1 w.

. Cencop ®OIII" — 1 wr.

. Cencop 29I’ — 1 wr.

. Cencop KI'P — 1 wr.

. CeHcop apixaHus — 1 wr.

. Cencop OKI' — 1 .

. Cencop Button nnst pa3merku naHHbix — 1 wrT.

00 3 O N KW=

. llenTpanpHblil MOAYab — 1 WT.

9. YCTpOMCTBO A1 perucTpaliy apTepUaIbHOrO AaBjieHus - 1 T,
10. ®dnemwka ¢ ITO u meTroauueckumMu MaTepranamMyu — 1 1T.

11. YueOGHO-MeTOnMYECKOE ocodue - 1 .

2. OBOPYAOBAHUE JJIAA NNPOBEJAEHUA JTJABOPATOPHBIX, IPAKTHUYECKHUX
PABOT:

- JlaboparopHass mocyna: mpoOHpPKH, MOACTABKH - ILITATHB JJs NMPOOMPOK, KOJOBI, MEpPHBIH
LUUJUHAP, MUIETKU, CTEKJISIHHbIE NAaJOUYKHU IJIs1 pa3MELIMBAHUS, MEPHBIN CTaKaH, Jieiika, MUHLIET,
yamku Iletpu, noxka Oas CKUraHus BELUECTB, MEH3YpPKa, CHOUPTOBKA IEMOHCTPALMOHHAas,
CTYIKa, YalllKa BbIIAPUBATEJIbHAS, LIUMLBL.

- I'epbapuu: COpHBIX PAaCTEHH, AMKOPACTYLIMX PACTEHUH, NPEBECHBbIE MOPOABbI, HACEKOMBIE -
BPEIUTEINH, FOJIOCEMEHHBIE PACTEHUS, MJIOAbI PACTEHUN, COCTaB MOYBbI, KOJUIEKLIUH HACEKOMBIX,
PAKOBHUHBI MOJIIKOCKOB, CEMEHA M IUIOAbI C pa3faTOYHbIM MaTepUajoM, KOJUIEKLUS CEMEHa U
TUIOABI, KOJJIEKLMS XJIOMOK M TMPOAYKThI €ro mnepepadoTKH, KOJUIEKLMs IIHIIeK W CeMsH
KYCTapPHHUKOB U 1€PEBLEB.

- Bnaxxnblii mpenapart: BHyTPEHHEE CTPOCHHE JISITYLIKH, CKEJeT LIbINJIEHKA



- OGopynoBaHue: Bechl yueOHbIe, KOpOOKa sl H3YYEHUs] HACEKOMBIX, JIYTIbI, HOXHHLIBI, TPHOOP
s cpaBHeHus coneprxkanus CO2 Bo BAbIXaeMOM BO3ayXxe, OOTaHUYeCKasl Marka Jisi COCTaBJIeHHs
repOapusi.

- MukponpenapaTbl MO 300J10rHH, OOTAHUKE 1 aHATOMHH YeJIOBEKa.

- Monenu: rnasa, yepena, ropTaHH, yxa, CepALa, CEIE3eHKH, MO3)KeUKa, TOJIOBHOIO MO3ra.

YUYEBHO-METOANYECKOE OBECIHIEHEHHE
OBPA3OBATEJIBHOI'O IIPOIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

Y4eOHUKH:
Astopsl: Tepemos A.B., IlerpocoBa P.A. buonorus. buonoruueckue CUCTEMBI U
npoueccsl (yriyOJeHHbIA YPOBEHD)

HaumenoBanue: buonorus: 10-if kyacc: yrityOaeHHbIH YPOBEHDb: yUEOHUK
buosiorus: 11-# knacc: yriyOneHHbIH ypOBEHb: Y4EOHUK
HzparensctBo: OO0 "HOLL "MHuemo3una", 2022 ro.
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