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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yyeOnomy npeamery "buonorus” (manee - 6uosiorusi) Ha ypoBHE CPEAHEr0 OOIIEero
oOpa3zoBanwus pa3paborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccutickoit ®eneparuny, PI'OC COO, Konuenuuu npenogaBanus ydeOHoro npeamera «buonorusy u
OCHOBHBIX IOJIOKEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnslii npenmet «buonorus» yriyonaéunoro yposss uzydenus (10—11 kiaccsl) ABIsieTcss OHUM U3
KOMIIOHEHTOB IpeAMETHON obsacti «EctecTBeHHO-HayuHble npeaMeTb»y. CornacHo nonoxeHusm PI'OC
COO mnpoduibHble y4yeOHbIE TpPEIMEThI, M3y4daeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIIOTCS CIOCOOOM
muddepeHnman  00ydeHUsT Ha YpOBHE CpenHero oOmero oOpa3oBaHWS M TPHU3BAHBI OOCCIICUYHTH
MIPEEMCTBEHHOCTh MEXKJIy OCHOBHBIM OOLIMM, CPEIHHM OOILIMM, CPETHHM NMPO()EeCCHOHAIBHBIM U BBICIIMM
oOpazoBanueM. B To ke BpeMs KaXIblil U3 3THX Y4eOHBIX NMPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pElIeHHE O00pa30BaTENbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopuenrtanueit 00yJyaronmxcs 1 CTUMYJIHPOBAaHHEM HHTEpeca K KOHKPETHOU 00J1acTH HAyYHOTO 3HAHMS,
CBS3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHEH, ICUXOJIOTUEHN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma o yueOHOMY TipeameTy "buosorus" na€t mpencraBlieHHue O IeNIM U 3aJadaxX U3YYCHHS
yuebHoro mpenmera «buonorus» Ha yrayOiaEHHOM YpOBHE, OIpenesseT 00s3aTesbHOe (MHBApHAHTHOE)
MPEeIMETHOE COJIep’KaHue, €ro CTPYKTYpUPOBAaHUE MO paslieiaM MW TeMaM, paclpelesieHHe MO Kiaccam,
PEKOMEH/IYET IOCIEeIOBAaTeIbHOCTh HM3Y4YCHHs Y4eOHOro MaTepualia C Y4ETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO IpOoIlecca, BO3PAcTHBIX O0COOEHHOCTEH oOywaromumxcs. B
mporpaMMe 1o OHOJIOTMH peajr30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4eHUEM OWOJIOTMH Ha YPOBHE
OCHOBHOTo 0011ero o0pasoBanusi, Onarofapsi yeMy MpOCMaTpUBAETCsl HANpPaBICHHOCTb Ha MOCIeayolee
pa3BUTHE OHMOJOTMYECKMX 3HAHWM, OpPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHME E€CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, IPEACTaBIEHUIN O 3I0pOBOM 00pase *HU3HU, HAa BOCIIUTAHUE
OEpEeKHOTO OTHOIICHHUS K OKPY’KaloIIew MpUpoAHOi cpene. B mporpamme mo OMONIOTHU Tak)Ke MOKa3aHbI
BO3MOXXHOCTH yueOHoro mpenmera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k miuaHupyeMbiM
JTUYHOCTHBIM, METaNpeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOydeHHs U B (POPMUPOBAHUHU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIbHON JEATENILHOCTH 00YYaroIIMUXCsl 10 OCBOGHHUIO COAEPKAHUS OMOJIOTHYECKOTO
o0pa3oBaHMs Ha YPOBHE CPEIHEr0 0011Iero 00pa3oBaHus.

VYuebnblil npeamer «buonorus» Ha ypoBHE CpeHEro o01ero oopa3oBaHus 3aBepiaeT OnoJI0rHIecKoe
oOpa3oBaHHe B IIKOJIE ¥ OPUEHTUPOBAH HAa pPACHIMpPEHUE U yriayOJleHHe 3HAaHUN O0Yy4aromMxcs O KUBOU
MIPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUEHHUS U SKOJIOTHH.

Nzyuenne yueOHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OPHEHTUPOBAHO HA TIOJITOTOBKY
o0yyaromuxcs K MOCIEIyIomeMy MOJIyYeHHUI0 OMOJIOTMYECKOro 0Opa3oBaHMs B By3aX M OpPraHU3ALUAX
cpenHero npogeccruoHanbHOro o0pa3zoBaHusi. OCHOBY €ro CoepaHHs COCTaBIISIET CUCTEMa OMOJIOTHYECKUX
3HAHMUW, TOJYYEHHBIX NPU H3YYEHHH OOYyYarolIMMHCS COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pa3JIeoB
OMOJIOTMU HA YPOBHE OCHOBHOTO 00mero oopasosanusi, B 10—11 kiaccax 3Tu 3HaHMS MOIY4alOT pa3BUTHE.
Tak, pacmmpeHsl U yriayOJeHbl OWONOTMYECKHME 3HAaHUS O PACTeHMSIX, JKMBOTHBIX, Tpubax, OakTepwHsix,
OpraHM3Me 4YeloBeKa, OOIIUX 3aKOHOMEPHOCTSX MKU3HHU, JONOJHUTENHbHO BKJIIOYEHBI OHOJIOrMYecKue
CBEJICHUS MPUKIATHOTO M IMOMCKOBOIO XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BATh KaK OPHUEHTHUPHI IS
nocjenymomero BbiOOpa npodeccun. Bo3MokHa Takke HMHTErpanus OHOJIOTMYECKMX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TTOJTyICHHBIMH O0YYAIOIIMMHUCS PU U3YYCHUU (PU3HKHU, XUMUU, Teorpaduun
U MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buosnorusa" oTpakaeT CHUCTEMHO-YPOBHEBHIH H
HBOJIIOIMOHHBIN MOIXOBI K U3yueHHto 0nonoruu. CoraacHoO UM, U3ydaroTcsl CBOMCTBAa M 3aKOHOMEPHOCTH,
XapaKTEpHbIE ISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alliu, 3BOJIIOLMN OPTraHMUYECKOTO MUpa Ha 3emiie,
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COXpaHEeHHUsI OMOJIOTHYECKOTO pa3HooOpasus TiaHeTsl. Tak, B 10 Kiacce U3ydaroTcsi OCHOBBI MOJICKYIISIPHOM
1 KJICTOYHOW OMOJIOTHH, SMOPHOJIOTHUA U OMOJIOTHMH Pa3BUTHSA, TCHETUKU U CEJCKIIUH, OMOTEXHOJIOTHU H
CUHTCTHYECKON OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHHS OOYyYaroIMXcs 1Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢dusnonornu 4enoBeka. B 11 kimacce M3ydaroTCsl SBONIOIMOHHOE YYCHHE, OCHOBBI DKOJIOTHH U yYEHHE O
ouocdepe.

VYueOusbiii npeamer «buonorus» npuszBaH o0ecrneyuTbh OCBOCHHE OOYHYAIOIIUMUCS OHOIOTHMYECKUX
TEOpUN U 3aKOHOB, WJICH, IPUHLMIIOB U IMPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, 3HAHUH O CTPOSHUH, MHOTOOOPAa3HMH U OCOOCHHOCTSIX KJICTKH, OpraHW3Ma, IMOMYJISIHIH,
OMOIIeHO3a, SKOCUCTEMBbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEAOBAHUAX B
OMOJIOTMH, TPUKIATHBIX acleKTax OWOJIOTMYECKMX 3HaHMW. {7 pa3BUTHUS W MOJJAEpKaHUS HHTEepeca
oOydaromuxcst K OMOJIOTUU HapsAy CO 3HAYUTEIHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaia B COJICPKAHUH
MPOrPaMMBI TI0 OMOJIOTHUU TIPEyCMOTPEHO 3HAKOMCTBO C HCTOPHUEH CTAaHOBJICHUS U PA3BUTHUS TOW WM WHOU
ob0nacTd OHONIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEUICHHE Ba)KHEUIINX
OMOJOTrMYECKHUX U 9KOJOTHYECKHUX MpobieM.

Lenp w3yueHus ydeOHOoro mnpeamera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBJAJICHUC
00yJaroMUMUCS 3HAHUSIMHA O CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM PAa3HOTO paHTa
npruoOpeTeHne yMEHHUI HCIOJIb30BaTh 3TH 3HAHUSA B (POPMUPOBAHUU HHTEpeca K ompeAenéHHOM obractu
npodeccCHoHaNbHOM NIeATENbHOCTH, CBSI3aHHOW ¢ OMojorueid, Wiu K BbIOOPY Yy4eOHOro 3aBeleHHus Ui
IIPOJOJKEHHSI OMOJIOTMYECKOT0 00pa30BaHUsI.

Hoctmkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyOn€HHOM ypOBHE
o0ecrieunBaeTcs pelieHueM CIEAYIOIUX 3a/1ay:

OCBOEHHUE 00YYaIOIUMUCS CUCTEMBI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHUSX,
KOHIIEIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TIPaBHIAX, COCTABISIONIUX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYIO KApTUHY MUPA; O CTPOCHUU, MHOTOOOpa3HH U 0COOCHHOCTSIX OMOJIOTHYECKHX CHCTEM
(x7eTka, OpraHu3M, MOMYJISALKUsS, BUJ, OMOTEO1IeH03, Orocdepa); 0 BELAAIOIINXCS OTKPHITUAX U COBPEMEHHBIX
UCCIIETOBAaHMIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCS C METOJAaMH II03HAHWUS JKUBOW TPHUPOIBI: HCCICIOBATEIIbCKIUMHE
MeToAaMH OUOJOTHYECKUX HAyK (MOJEKYISIPHOW W KJIETOYHON OWOJIOTHH, dMOPHOJIOTHH U OHOJIOTHH
pa3BUTHUSA, TEHETUKH U CEJIEKIIUU, OMOTEXHOJIOTUN U CHHTETHUUYECKOM OMONIOTHH, TATIEOHTOJIOTUH, KOJIOTHH);
METOJIaMU CaMOCTOSITEIBHOTO MPOBEIEHUsI OMOJOTHYECKUX HCCIEIOBaHUN B JTaOOpaTOpHH U B MPHUPOIE
(HabmroieHne, U3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIQJICHHE OOYJAIOIIMMHUCS YMEHHUSIMH: CAMOCTOSITSIIBHO HAXOIUTh, aHAJTM3UPOBATh U HCIIOJIb30BATh
OMOJOTHYECKYl0 HMH(OpPMAIIMIO; IOJH30BAThCSI  OMOJIOTHYECKOW TEPMHHOJOTHEH W  CHMBOJIMKOW;
yCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJOTHH M COLMATBHO-’KOHOMHYECKUMHU U JKOJOTHYECKHUMH
po0JIeMaMy YeJIOBEYECTBA; OIICHUBATH TIOCIICICTBHS CBOCH JISATSIIBHOCTH MO0 OTHOIICHUIO K OKPYIKAIOIICH
MIPUPOJTHOM Cpejie, COOCTBEHHOMY 3I0POBBIO U 3I0POBBIO OKPYKAIOITUX JTFOIEH; 000CHOBBIBATH M COOJIIOIATH
Mepbl TPOQUIAKTUKA WHQPEKIMOHHBIX 3a00JIeBaHUI, TpaBHUiia TOBEACHUS B TMPUPOAEC U oOecredeHus
0e30MmacHOCTH COOCTBEHHOM KU3HEACSITEILHOCTH B YPE3BBIYAMHBIX CUTYAIIUSAX PUPOJHOTO M TEXHOTCHHOTO
XapakTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyYHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y 00yYaIONMUXCS HHTSILICKTYIbHBIX H TBOPYECKUX CITOCOOHOCTEH B IpOIIecce 3HAKOMCTBA ¢
BBIIAIOIIMMUCS OTKPBITUSMHU U COBPEMEHHBIMHU UCCIIEIOBAHUSMU B OMOJIOTHH, PEIIAEMBIMHE €10 MPOOIeMaMH,
METOJIOJIOTHEH OMOJIOTHYECKOTO UCCIICIOBAHMSI, TPOBEICHUS IKCIIEPUMEHTATBHBIX HUCCIICIOBAHUN, PEIICHUS
OMOJIOTUYECKHX 3a/1a4, MOJICTTUPOBAHUS OMOJIOTUUECKHX 0OBEKTOB M IIPOIIECCOB;

BOCIUTAaHKE y 00YYAIONINXCS IEHHOCTHOTO OTHOLIEHUS K )KMUBOW MPHUPO/IE B LIEJIOM U K OTJEJIbHBIM €€
Oo0BEKTaM U SIBICHUSM; (OPMUPOBAHHE DKOJIOTUYECKOM, T€HETHYECKOW TPaMOTHOCTH, OOIIEH KYyIbTYpBI
MOBE/ICHUS B TIPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHMUIA;



npuoOpereHne  OOyYarONIMMHCS ~ KOMIIETEHTHOCTH B pAalMOHAJIbHOM  IPHUPOJOMNOIH30BAHUHI
(cobOmronenne TpaBWiI TOBEICHUS B TPUPOJIEC, OXPaHbl BUIOB, YKOCUCTEM, Ouochepsl), COXpaHEHUHU
COOCTBEHHOTO 37I0POBbBS U 3JI0POBbSI OKPYKAIOIIUX JIF0JIeH (COOIt0IeHrs Mep TPO(UIaKTUKN 3a00JIeBaHHIA,
obecriedeHre 0€30MacHOCTH KU3HEACITEIbHOCTH B UPE3BBIYANHBIX CUTYALUAX IPUPOIHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJIOTHUECKUX 3HAHUI U YMEHHI B MOBCEAHEBHOMN KU3HU;

CO3/IaHHE YCIIOBUH JAJIi OCO3HAHHOTO BhIOOpa OOy4YaIOMIMMUCS WHAMBUAYAIbHON 00pa3oBaTeNbHOM
TPAaeKTOPUH, CIOCOOCTBYIOLIEH MOCIEayIoIeMy TPO(HEeCCHOHATTEHOMY CaMOOIIPEICICHUIO, B COOTBETCTBUH C
WHIVUBUAYATHHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PETHOHA.

OO0111ee 4nciIo YacoB, OTBEICHHBIX HA U3yueHUE OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE CPEHET0 OOIIEero
oOpazoBanus, coctaBiseT 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3
yaca B HEZICIIO).

OT60p OpraHU3anMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUYCHHSI OMOJIOTHH OCYIIECTBISETCS C YUETOM
cnenu(puKA €ro CoAep)KaHUs W HaIMPaBICHHOCTH Ha NPOAOIKEHHE OHOJIOTHYECKOro oOpa3oBaHUS B
OpraHM3aIysIX CpeaHero NpoheCcCUOHaILHOTO U BBICIIEI0 00Pa30BaHMUS.

OO0s3aTenbHBIM YCIIOBHEM ITPpHU 00yUeHHH OMOJIOTHU Ha yTiayOJEHHOM YPOBHE SIBIISIETCS TIPOBEICHHE
71a00paTOPHBIX M MPAKTUIECKUX paboT. Taxke ydactue 00ydaronuxcs B BBITOJTHEHUN MPOSKTHBIX U Y4eOHO-
UCCIIEIOBATENIbCKUX paboOT, TEeMaTHKa KOTOPHIX OINPEAENSeTCS YYUTEIeM Ha OCHOBE HMEIOLIUXCS
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBU.

COJAEPXAHUE OBYUYEHMUS

10 KJIACC

Copep:kaHue IporpaMMbl, BbIIEJICHHOE KYPCUBOM, HE BXOJIUT B POBEPKY T'OCYJaPCTBEHHON UTOrOBOI
arrecrauuu (I'MA).

Tema 1. Bunosorus kak Hayka

CoBpemenHas Ouosiorus — KOMIUIEKCHass Hayka. Kparkas uCTOpusS pa3BUTHUS OHOJOTHH.
buonoruueckue Hayku M uzydaemble UMu mpoOsiembl. DyHaamMeHTadbHbIE, NMPUKIAJHBIE U TOUCKOBBIE
Hay4yHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouonorud B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
ITpodeccun, cBsizaHHble ¢ Ouonorueil. 3HayeHHe OHOJIOTMH B IMPAKTUYECKOM AEATENbHOCTH 4YeJOBEKa:
MEJUILIMHE, CEIbCKOM X035 MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpauuu

[Moptpetsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Mennaens,
B. U. Bepnaackuii, U. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-PecoBckuii, Jx.
Yorcon, @. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMU HayKaMuy, «CuctemMa GMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHUE

JKuBble cucTeMsl Kak rmpeaMeT u3ydeHus 6uoaorun. CBONCTBA JKUBBIX CHCTEM: €IMHCTBO XUMHUECKOTO
COCTaBa, JHCKPETHOCTh M LEIOCTHOCTh, CIIOKHOCTh M YIHOPSAIOYEHHOCTb CTPYKTYpPBI, OTKDPBITOCTD,
CaMOOpraHu3alMsl, CAMOBOCIIPOU3BEICHHE, PA3IPa)KMMOCTh, U3MEHYMBOCTh, POCT U pPa3BUTHE.

VYpoBHU OpraHu3aluu *UBBIX CUCTEM: MOJEKYJISPHBIA, KIETOUYHBIM, TKAHEBBIM, OpPraHW3MEHHBIMH,
MOMYJISIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OroreoneHoTnueckuit), nocdepusiii. [Iporeccsl, mpoucxoasiue
B JKMBBIX cucTemax. OCHOBHBbIE MpU3HAKU KUBOro. JKu3Hp kak ¢opMma cymiectBoBaHusi marepuu. Haykw,
M3YYaroIlKe XKUBBIE CUCTEMBI HA PA3HBIX YPOBHSAX OPraHU3aLNH.

W3ydenue xuBbIX cucreM. Metosbl 6uosnornueckoit Hayku. Habmronenue, nusmepeHue, SJKCIEpUMEHT,
cucremarusanus, MmeraaHanus. [loHATHe O 3aBUCHMMOM W HE3aBUCUMOW IepeMeHHOH. I[lnaHupoBanue
skcriepuMmeHnTa. I[loctaHoBka u mpoBepka rumote3. HyneBas rumote3a. [lonsarue BbIOOpKHM W €€
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ocTOBepHOCTh. Pa3dbpoc B Ouosnornueckux AaHHbIX. OIEHKA JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJbTATOB.
[IpyuumnHBl HCKaXXEHUS PE3YJIBTATOB dKCIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TecTa.

JdemMoHcTpanuu

Tabnuubl u cxembl: «OCHOBHBIE IPU3HAKH KU3HWY», «bronoruueckue cucremb», « CBONCTBA ®KUBOU
Marepumn», « YpOBHU OpraHU3allH )KUBOM NpUPOAb», « CTpOEHUE KUBOTHOUN KIETKW», « TKaHU )KUBOTHBIX),
«CucTteMbl OpPraHoB YeJI0BEUYEeCKOro oprannuiMay, «buoreorenos», «buochepa», «MeTobl U3yueHUs )KUBOU
MIPUPOJIBI».

O6opynoBanue: mabopatopHoe 0OOpyAOBaHWE [UIsl TPOBEICHUS HAONIOJCHUN, W3MEpEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «Vcronb30BaHUE Pa3IMYHBIX METO/IOB IIPU U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buosorusi KieTku

Kretka — CcTpyKTypHO-(QYHKIIMOHATBHAS €IUHHUIA KUBOTO. VICTOpUS OTKpBITHUS KIETKU. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Llneiinen, P. Bupxos). OcHOBHBIE MOJI0XKEHUS
COBPEMEHHOU KJIETOYHON TEOPUHU.

MeToapl MOJIGKYJISIPHOH ¥ KJIETOYHOH OWOJIOTMH: MHUKPOCKOIHS, Xpomarorpadwus, 3eKkTpodopes,
METOJ MEUEHBIX aToMOB, Iu(depeHIraIbHoe HEHTPUPYTHPOBAHNE, KYJIbTUBUPOBAHUE KIICTOK. M3yueHue
Quxcuposannvix Kiemox. DNEKTpOHHas MHKpockonusi. Kowugoxanvnaa muxpockonus. BumanvHoe
(npudicusHennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toprpetsi: P. I'yk, A. Jlesenryk, T. [llsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuipr 1 cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MUKpPOCKOM», «Vctopusi pazBuTHs
METOJIOB MUKPOCKOIIUI.

O6opyoBaHue: CBETOBOM MUKPOCKOII, MUKPOMPENapaThl PACTUTENbHBIX, )KUBOTHBIX M OAKTEpUAIbHBIX
KJIETOK.

IIpakTnueckas padora «l3yueHne MeTo 0B KJIETOYHOM Onosoruu (xpomarorpagus, 31eKTpodopes,
middepennmanbHoe neHTpupyruposanue, [1LIP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKH

XHWMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJbTPAaMHKPOdJeMEHThl. Boxga m e€ ponp Kak
pacTBOPUTEIIS, PEareHTa, y4acTUe B CTPYKTYPUPOBAHNN KIIETKH, TEIIOPETYISIIUA. MUHEpaabHble BEIECTBa
KJIETKH, UX OHosorndyeckas posb. Pojib KaTHOHOB M aHUOHOB B KJIETKE.

Opranudeckue BeliecTBa KJIETKU. buonornueckue mnonumepsl. benku. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpykTypsl OenkoBoil Moisiekynbl. IlepBuunas cTpykTypa Oenka, mentuaHas cBsi3b. BTopuuHnas,
TpeTUYHas, dYeTBEepTUYHAs CTpPYKTyphl. J[lenarypamnus. CsoiictBa OenkoB. Kiaccuduxamnms Oenkos.
buonoruueckue ¢pyHkunu 0enkos. [lpuonul.

VYrneBonbl. MoHOCaxapuabl, TUCaXapuIbl, OIMTOCaXapuabl U mojucaxapuabl. OOIIH TUTaH CTPOSHUS
1 GU3UKO-XMMHUYECKHE CBOMCTBA yriieBo10B. buonornueckue GyHKIUHN YTIIEBOAOB.

Jlumuapl. TunpodunsHo-ruapodoOHble cBoiicTBa. Kiaccudukamus maunuaoB. Tpuriuiepuabl,
dochonunuapl, Bocku, crepouibl. bruonornueckue Gpynkunu aunuaos. OOmue cBoicTBa OHOIOTHUECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK u PHK. Crpoenne nHyknemHoBbix kucnor. Hykneorwuapl. IIpuniun
kommuiemMentapaoctu. IlpaBuno Yapragda. Crpykrypa JAHK — nBoitHas crupans. MecToHaxoxIeHHE U
ounonornueckue pynkuuu JJHK. Bugst PHK. @ynkuuu PHK B kiierke.

Crpoenue monekynsl AT®. Makpospruyeckue cBs3u B Mosiekyine AT®. buonorundeckue QpyHKImm
AT®. BoccraHOBIICHHBIE IEPEHOCYUKH, UX (QYHKIMU B KIETKe. /pyeue nykneozuompugpocghamor (HTD).
CexsenupoBanue JJHK. Memoowvr cenomuru, mpanckpunmomuxu, npomeomuxu.



CrpyktypHass Ouonorusi: OWOXMMHYECKHE M OWodu3Myeckue WCCIEeNOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OMOMOJEKYI. Moodenuposanue cmpykmypol u QYHKYU OUOMONEKYL U UX
Komniaekcos. Komnviomeprulil OU3aun u opeanudeckuti CuHme3 OUOMONEKY U UX HeNPpUPOOHBIX AHANI0208.

JdemMoHcTpanuu

[Toptpertsrt: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnipenenenue XMMHUYECKUX 3JIEMEHTOB B HEXKHBOW mpupoie», «Pacmnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM IPUPOLIEY.

Tabmuuer u cxemsl: «llepuoguueckas TabnuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJIbI
BOoAb», «BemectBa B cocrtaBe opraHu3MoB», «CTpoeHue MoJeKysbl Oenka», «CTpyKTypbl O€IKOBOM
MOJIeKYJIbDy, «CTpOCHHE MOJIEKYJ YIieBoA0B», « CTpoeHHe MOJIEKYIT TUMUA0BY, « HyKiIenHOBBIE KHUCIOTHIY,
«Ctpoenue Monekyisl ATO».

Ob6opynoBanue: XUMUYECKas OCy1a U 000py10BaHHE.

JlaGopaTopnasi pabora «O0HapykeHHe OETKOB C TOMOIIIbIO KAYECTBEHHBIX PEAKIIHII.

JlabopaTopuas padora «lccienoBanne HyKJICHHOBBIX KHUCIOT, BBIICICHHBIX U3 KJIETOK Pa3IHYHBIX
OpPraHU3MOBY.

Tema 5. CTpoenne u pyHKIMH KIeTKH

Tunsl K1€TOK: dyKapuoTHUYecKas U npokapuoTudeckas. CTpyKTypHO-(QYHKIMOHAIBEHBIE 00pa3oBaHUs
KIICTKHU.

Crpoenne npokapuoTudeckoi kietku. Kierounas crenka 6akrepuii u apxeil. OCOOEHHOCTH CTPOCHUS
reTepoTpoHOI 1 aBTOTPOGHON MPOKAPUOTUIECKHUX KJIETOK. MECTO U POJIb MPOKAPHOT B OMOIIEHO3aX.

Ctpoenne u (QyHKIMOHMpPOBAHUE OSyKapuOTHUecKoW KieTku. [lmazmatmdeckas MeMOpaHa
(mnazmanemma). CTpykTypa mjazMaTHuecKod MeMmOpaHbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIA (quddy3us, odbnery€éHHas AuQQy3us), aKTUBHBIN (TEPBUYHBIA M BTOPUYHBII
aKkTUBHBIN TpaHcnopt). [Tomynponuiaemocts MeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. DHIOLMTO3:
NUHOIUTO3, (aronuro3. Dk3ouuTo3. Kierounas crenka. CTpykTypa M (PyHKIUM KJIETOYHOH CTEHKH
pacteHuii, rpuboB.

Huronnazma.  [urozonms.  [{utockener.  JIBuwkeHue  1uToruiasMbel.  OpraHowabl  KIETKH.
OnHoMeMOpaHHbIe OpraHOUAbI KIETKH: SHAoIUIazMaThueckas cetb (DI1C), anmapat ["oiabaxu, TM30COMBI, NX
cTpoeHue M (GyHKUMU. B3auMocBA3b OJHOMEMOpPAaHHBIX OpPraHouJ0B KiIeTKH. CTpoeHHe IpaHyJSIpHOTO
petukyinyma. Mexanusm nanpaenenusi 6enxkogé ¢ IIIC. CuHTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyssIpHBIN) 3HIOIUIa3MAaTUYECKUN peTHKyiIyM. CekperopHas (YyHKIMS armapara
TNonemxu. Moougurkayus 6enxos 6 annapame Ionvoocu. Copmupoexka benkos 6 annapame I onvooicu.
Tpancnopr BemiecTs B kileTke. Bakyonn pacturenbHbIx kiieTok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHJIPUH, IACTUBL. [Ipoucxodcoenue mMumoxoHopuil u
naacmuod. Cumouoeenez (K.C. Mepeoxckosckuui, JI. Mapeyiuc). Ctpoenne u (QyHKIIUA MUTOXOHIPUH H
wiactul. [lepBuyuHble, BTOPUYHBIE U CIOXKHBIE TUIACTUBI (DOTOCUHTE3UPYIOMIUX IYKAPUOT. XJIOPOIIACTHI,
XPOMOIIIACTHI, JIEMKOILIACTHI BBICIIMX PACTEHUH.

HememOpanuble opranougsl kietku CrtpoeHue M (pyHKIMM HEMEMOPAaHHBIX OPTraHOWIOB KIIETKH.
PuGocomel.  IIpomescymounvie ¢punamenmor. MukpodunaMeHTbl. AKmuHnosvie MUKPOQDUIAMEHMDL.
Mplle4HbIe KIIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblX Kiemok. Mukpotpy0Oouku. KneTouHslit ieHTp.
CrtpoeHre ¥ JBW)KEHHE XIYTHUKOB M pecHHYEK. MHKpoTpyOouku nurormiasmsel. Llentpuons. benxu,
accoyuuposanuvie ¢ MUKpOGUIAMeHmamu u Muxpompyooukamu. Momopusvie benxu.

Anpo. OGonouka siapa, XpOMaTHH, KapuoIUia3Ma, SPBIINIKH, WX CTPOCHHE U (yHKIHMH. SIepHBIA
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacHoOIOKEHUE XPOMOCOM B MHTEpPGhA3HOM sape. Jyxpomamun u
eemepoxpomamun. Benku XpomMaThHa — TUCTOHBI. /J[unamukxa s0epHou 06010YKu 6 mumose. SoepHbiii
Mpancnopm.



Knerounsie BxmoueHus. CpaBHUTENbHAS XapaKTEpUCTHKAa KIETOK JYKapuoT (pacTUTEIbHOMH,
YKUBOTHOM, TPUOHO).

JdemMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuipl u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIeTKH», «CTpoeHue MKUBOTHOM KIIETKW»,
«CtpoeHue pacTUTENIbHOW KIETKW», «CTpoeHHuE MUTOXOHAPUMN», «Anpoy, «CTpoeHrne MpoKapuoTUYECKON
KJIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIIPENaparbl pPAaCTHTEIbHBIX, >XUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlabGoparopHas padora «/3yueHne CTpOCHUS KJIETOK pa3InuHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3yyeHnue CBOWCTB KIIETOYHONH MEMOpPaHBD».

JlabopaTopHasi padora «/ccnenoBanue niaazMonnsa U JeI1a3MoiIn3a B PACTUTENBHBIX KIETKaX».

IIpakTnyeckas padora «l3ydyeHue ABMKEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpalleHHe YJHEPTUU B KJIETKe

AcCCUMUIISIIAS U AUCCUMMIISIIISL — JIB€ CTOPOHBI MeTa0oi3Ma. THITbl 0OMEHa BEIIECTB: aBTOTPO(HBIHA
U TeTepoTpodHBIA. YYacTHe KUCIOpo/a B OOMEHHBIX IMpOLEccax. JHEpreTudeckoe odecreueHne KIeTKH:
npeBpamieane AT® B oOMeHHbIX mnpoueccax. DEepMEHTATUBHBIM XapaKTep peakluil KIETOYHOTO
Metabonu3ma. DepMeHTHI, WX CTpOeHHUe, CBoiicTBa M MexaHusMm JeiictBus. Kodepmentsl. Ornuums
(epMEeHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. BelKu-akTHBATOPHI U OCNKU-WHTUOUTOPHL. 3aBUCHMOCTD
CKOpPOCTH (PEepPMEHTATUBHBIX PEAKIUN OT Pa3IMUHBIX (PAKTOPOB.

[lepBuuHbIl CUHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU
gomocunmes y o6axmepuii. Ceemocoduparowujue nuemenmsl U NUSMeHmsl peaKyuoHnoz2o yermpa. Ponb
XJIOpPOIIIacTOB B porecce hotocuaTeza. CreToBas u TeMHOBas (haszel. Pomoovixanue, C3-, Cs. u CAM-munuwt
domocunmesa. llpogyktuBHOCTh (hoTOCHHTE3a. BiiusiHue pa3nuuHbix (JakTOpOB Ha CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCHHTE3A.

XemocuHTte3. Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHMKOB: HHUTpUQHUUUpYIOLUIHME OakTepuw,
&Kele300aKTepun, cepodaKTepru, BOIOPOAHbIE OaKTepuu. 3HaUeHUE XEMOCUHTE3A.

AHarpoOHbIe opranu3Mbl. Buabl Opokenus. IIpoaykTbl OpoKeHUS U UX UCIIOIB30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHHU U BO30OYAUTENH OONIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro oomena. IloaroroButensHbil dTam. [nmukomus —
OECKHUCIIOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruueckoe okucieHue, WIM KJIETOYHOE JbixaHue. Poib MUTOXOHIpPHII B mpoleccax
Oouosiornyeckoro okucieHus. Lluknuueckue peakuuu. OkuciaurensHoe (ochopunupoBanue. Ixepeus
Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomounnot AT@-cunmasvl. [lpenmymiecTsa
a’pOoOHOTO MyTH OOMEHA BEIIECTB Nepe1 aHadpOoOHBIM. DPHEKTHBHOCTH DPHEPTETUIECKOTO OOMEHA.

JdemMoHcTpauuu

Hoptpetsr: k. Ipuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuubr u cxembl: «PoTOCHHTE3», «IDHEpreTHdeckuii oOMen», «buocuHTes Oenka», «CTpoeHue
bepmeHTa», « XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOW MUKPOCKOII, 000py10BaHHE /ISl IPUTOTOBIICHHUS TOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpEnaparoB.

JlaGopaTopHas padora «/I3ydyeHne KaTaTuTHUECKONH aKTUBHOCTH (DEPMEHTOB (Ha IPUMEPE aMHUIa3bl
WJTU KaTajasbl)».

JlabopaTopHuasi pabora «l3ydyeHue QepMEHTATHBHOTO paCHICIUICHUS MEPOKCHIAa BOAOpPOJa B
PACTHTETBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».
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JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOIKEHUS U JIBIXAHUSD.

Tema 7. HacieacrBeHHasi MHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. I[IpmHIMI KOMIUIEMEHTAPHOCTU B PEAKLMSIX MATPUYHOIO CHUHTE3A.
Peanuzanus nacneactBenHoi nHpopMmarmu. ['eHeTHUecKuit Ko, ero cBOMCTBa. TpaHCKPHUIILINS — MATPUYHBIN
cunte3 PHK. IlpuHuMnbl TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuyactue TpancnoptHeix PHK B GumocunTese Oenka. YcinoBus 6buocunresa
oenka. KogupoBanue aMuHOKUCIIOT. Ponbs pubocom B OnocuHTE3e Oenka.

Cogpemennvie npeocmagnenus o cmpoenuu 2enog. OpraHu3anusi reHoMa y MPOKapuoT U SYKapuoT.
Perynsinus akTuBHOCTH TeHOB y mpokapuoT. ['mmotesa omepona (®. XKako06, XK. Mano). Monexynsaprole
MexXaHusmMbl dKcnpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 peeyiayuu pabomul eenos. Perynsuus
O0OMEHHBIX IPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycol — HeksieTouHble (hOpMBI KU3HU B 0o0nHraTHeie mapa3utbl. CTpOoeHUE MPOCTHIX U CIOMKHBIX
BUPYCOB, pETpPOBUPYCOB, OaktepuodaroB. Kuznennwvii yuxn [HK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHCKpunyus, peeepmasa, Unmezpasa.

Bupycubie 3aboneBanusi 4enoBeka, XUBOTHBIX, pactenuid. CIIN/], COVID-19, coumanbHbie u
MEIHUIIMHCKUE MPOOTIEMBI.

Buoungopmamuxa: unmezpayusi u anamuz 6Goavwux maccusos («bigdatay) cmpyxkmypuoix
ouonocuueckux danHwvix. Hanomexnonoeuu 6 ouonocuu u meouyune. llpoepammupyemvie yHkyuu 6€axos.
Cnocobwl 0ocmasku 1ekapcms.

JdeMoHcTpanun

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabnuub! u cxemsl: «bruocunTes Oenkay, «I'eneTndeckui kKo, «Bupycen», «bakrepuodarny.

IIpakTnueckas padora «Co3naHue MOAEIU BUPYCay.

Tema 8. JKn3HeHHBIH MUKJ KJIETKHA

Knerounslif nmki, ero mepuonasl M peryisuusa. Mutepdaza m muto3. OcoOEHHOCTH IPOLECCOB,
nporekamux B uHTepdase. Iloaroroska kiuetku K aeneHuto. IlpecunTeTnueckuil (MIOCTMUTOTUYECKUH),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TEPUO/Ibl HHTEP(DA3HI.

Matpuunslii cunte3s JJHK — perumxamus. [lpunnuns! permkanuu [IHK: kommiemeHTapHOCTS,
II0JIyKOHCEPBAaTUBHBII CUHTE3, aHTUNapauienbHocTh. Mexannsm permukanuu JJHK. Xpomocomsl. Ctpoenue
xpoMocoMm. Temomepsl U Teaomepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuOTHN. JIWIMIOWIHBIA U
rarIonIHbIN Habopel XxpoMocoM. ['oMonoruuHbie XpoMocoMbl. [10510BbIE XpPOMOCOMBI.

Henenue knetkn — muto3. CTaauM MHMTO3a U IMPOUCXOIAUIME B HUX Mpolecchl. THUIBI MUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsuus mutoTndeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — aromnTos.

Knerounoe sapo, XpoMocoMbl, (YHKIMOHaJIbHAs TEeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kremka» — ouounHgopmamuyeckue mooenu
@DYHKYUOHUPOBANUS KNEMKU.

JdemMoHcTpauuun

Tabmuisl u cxeMbl: «OKU3HEHHBIH LUK KIETKW», «Muto3», «CtpoeHue xpomocom», «Permukamus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKa.

JlaGoparopHas pabdora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopHas padora «HaOmromeHne MHUTO3a B KJIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpENnaparax)y.

Tema 9. CTpoenune u pyHKIMH OPraHu3MoOB



buonoruyeckoe pazHooOpazue opraHu3mMoB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIC, MHOIOKJIETOYHBIE
OpPTr'aHHU3MBI.

OCOOCHHOCTH CTPOCHHSI M KU3HEAEATEILHOCTH OJHOKJIETOYHBIX OpPraHm3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYTHe NPOTHCTHL. KoloHNanbHbIE OpraHu3MBl.

B3aumocBsI3b 4acTell MHOIOKJIETOYHOTO Opranusma. TkaHu, opransl ¥ CUCTeMbl OopraHoB. Opranusm
KaK enuHoe nenoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, IMOKpPOBHAs, IMPOBOJALIAs,
OCHOBHas1, MexaHu4eckas. OCOOEHHOCTH CTpOeHUs, QYHKIMI U pacoIoKeHusl TKaHEeH B OpraHax pacTeHU.

TkaHu JKMBOTHBIX M YeEJIOBEKa. THUIBI >KMBOTHBIX TKAaHEH: OINTENHAIbHAsA, COCIUHUTENIbHAs,
MbllIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHUs, PyHKIMI U pacroyioKeHusl TKaHell B opraHax >KMUBOTHBIX U
YEJIOBEKa.

Opranbl. BeretaTuBHbIE U T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX
1 yenoBeka. OyHKIUU OPraHOB M CUCTEM OPIaHOB.

Onopa Tena oprannzmoB. Kapkac pacternii. CKkeaeTsl OTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX JKUBOTHBIX.
HapyxHbiii u BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI COEAUHEHUS KOCTEH.

JIBu>keHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpIraHu3MOB: aMEOOMJIHOE, JKIYTHKOBOE,
pecHUYHOE. J[BU)KEHHME MHOTOKJIETOYHBIX PACTEHUMH: TPONM3MBI M HACTHH. J[BM)KEHHE MHOIOKIETOYHBIX
’KMBOTHBIX U YeJOBeKa: MbllIeyHas cucreMa. Pediexc. CkeneTHble MBIl U UX paboTa.

[Intanune opranu3mos. llornomenre Bobl, yII€KUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB PACTCHUSMH.
[IntaHnue >KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHMKJIETOYHOE MNHIIeBapeHue. [IluTaHue MO3BOHOYHBIX
KUBOTHBIX. OT/EIB] NUILEBAPUTENILHOTO TpakTa. [InmeBapurensHele xkenessl. [InmesapurensHas cucreMa
YeJI0BeKa.

Hpixanue opranu3moB. [lpixanue pacteHui. Jlpixanwe >kuBOTHBIX. Jluddys3us ra3oB uepes
MOBEpPXHOCTh KieTku. KokHoe npixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabOepHOoe M JIETOYHOE JbIXaHHE.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOIUOHHOE YCIOXXHEHHME CTPOCHMS JETKUX
[IO3BOHOYHBIX >KMBOTHBIX. JlbIXaTelbHasg CHCTEMa 4YeloBeKa. MeXaHW3M BEHTUIIALUU JIETKUX y NTUL] U
MiekonuTamux. Perynsanus apixanus. JpixareabHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOPTHBIE CHUCTEMBbI pacTeHUH. TpaHCHIOPT BEIIECTB Yy
XKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas cuUCTeMa IO3BOHOYHBIX J>KMBOTHBIX H
yenoBeka. Cepjle, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOpariieHusi. DBOIIOLUOHHbIE YCI0KHEHUS
CTPOEHHSI KPOBEHOCHOM CHCTEMBbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsuusi.

Brinenenne y opranuszmoB. Beiienenne y pacteHuil. Beinenenue y KMBOTHBIX. COKpaTHTENIbHbBIE
Bakyosu. Opransl BeieneHus. OunbTpanus, cekpeuus U oOpaTHOE BCAChIBAHHE KaK MEXaHH3Mbl pabOThI
OpraHoB BblieeHMs. CBS3b IIOJIOCTH TE€la ¢ KPOBEHOCHOW M BBIIEIMTEIBHOW cUCTEMaMM. Boeiaenenue y
MMO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢yHkiuonupoBanue HeppoHa. OOpa3oBaHUe
MOYH Yy YEJIOBEKA.

3ammra y OpraHu3MoB. 3alIUTa Yy OJHOKJIETOYHBIX oOpraHu3mMoB. Cnopbl OakTepuil M IUCTHI
MIPOCTENIINX. 3alUTa Yy MHOTOKJIETOYHBIX pacteHuil. Kyrtukyna. CpencrBa NMacCMBHOM M XMMHUYECKOU
3amuThl. OUTOHIINIBI.

3ammra y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpDOBBI M HMX IpPOM3BOAHBIEC. 3allUTa OpraHu3Ma OT
Oone3nell. MIMMyHHasi cuctema dyenoBeka. KieTOuHbIM W TyMOpajgbHBIE MMMYHUTET. BpoxnéHHbI H
npuoOpeTéHHBIN criennpuIecKuii UMMYHHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOTO nMmyHuTtera (I1. Dprmux,
®. M. bepner, C. Tonerasa). BocnanuTenbHbie OTBETHI OpraHU3MOB. Poib BpOXAEHHOTO UMMYHHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUIL.

PasgpaxxuMocTs ¥ peryisinus 'y OpraHusMoB. PasgpakMMOCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacreHuil. POcToBbIe BelecTBa U X 3HaYCHUE.



HepBHast cucrema u peduiekTopHas peryisiius y >KMBOTHBIX. HepBHas cucrema u €€ OTHENBI.
DBOJIOIMOHHOE YCIIO)KHEHHWE CTPOEHUS HEPBHOM CHUCTEMbl y KUBOTHBIX. OTHedabl TOJOBHOTO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaekropHas ayra. besycioBHbie U yCIOBHBIE pedIIeKCHI.

I'yMopanbHas peryisius U 3HIOKPUHHAs CUCTEMa JKUBOTHBIX M uenoBeka. JKesne3bl 3HIOKPHUHHOM
CUCTEMBI U UX TOPMOHBI. JleiicTBue ropMOHOB. B3auMOCBs3b HEPBHOM M SHAOKPUHHOM crucTeM. | 'nnoranamo-
runodusapHas cucTema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabnuipl u cxeMbl: «OQHOKIIETOUHBIE BOAOPOCTN», «MHOTOKIETOYHbIE BOJOpoCciny», «bakrepun»,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHMiD», «CHCTEMbl OPraHOB IO3BOHOYHBIX KHBOTHBIX»,
«BHyTpenHee crtpoeHne HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucrembl», «CTpoeHHe cTeOIs,
«CTpoeHue JUCTOBOM IUIACTUHKW», «TkaHM KUBOTHBIX», «Ckener uenoBekay, «lIumeBapurenbHas
cucremay, «KpoBeHocHas cucremay, «/lpixarenpHas cucremay, «HepBHas cuctemay, «Koxkay, «Mblieunas
cucremay», «BwinenurenbHas cucreMayn, «DHIOKpPUHHAsSI cucTeMay, «CTpoeHHe MBIIIb, « MMyHUTET,
«KumeunomnonoctHsie», «Cxema nUTaHus pacTeHui», « KpoBeHOCHBIE CHCTEMBI I03BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruzips», « CTpoeHHe I1aHapun», « BHyTpeHHee CTpOeHUE J105KIEBOT0 YepBsh», «HepBHas cuctema
pr10», «HepBHas cucrema msarymku», «HepBHas cucrtema npecMbIKaronmxcs», «HepBHas cuctema ntuin,
«HepBHas cucrema MiekonuTamIux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opyoBaHMe:  CBETOBOM  MHKPOCKOI,  MHKpOIIpenapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIpenapaTbl TKaHeW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKUX, )KUBbIE SK3EMILIAPHI
KOMHATHBIX pacTeHul, repObapuul pacTeHUIl pa3HBIX OTAENIOB, BIAXKHBIC MpENapaThl KUBOTHBIX, CKEIIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4eJOBeKa, 00opynoBaHHE JJIs
JIEMOHCTPALIMM TIOYBEHHOTO M BO3AYIIHOTO MUTaHUS PACTEHUM, pacllelIeHHs] Kpaxmajga U OelKOB IO0j
neiictBueM (hepMEHTOB, 00OpYyIOBAaHUE ISl JEMOHCTPALMK ONBITOB MO W3MEPEHUIO KU3HEHHOW €MKOCTU
NErKMX, MEXaHU3Ma JbIXaTeIbHBIX JBUKEHUN, MOJIEIU TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHeW paCTEHUI».

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHure opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOKEHHSI OPTraHU3MOB: Oecronioe (BKIII0Yas BereTaTUBHOE) U 1osioBoe. Buabl 6ecnionoro
Pa3MHOXKEHHUS: TOYKOBAHUE, CIOPYJISLUS, PparMeHTalNsl, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. I[lomoBbie kneTku, wim rameTbl. Meio3. Craguu Meiiosza. IloBenenne
xpomocoM B Meio3ze. Kpoccunrosep. buonornuecknii cMpici Meiio3a M MOJIOBOro mporecca. Meio3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[Ipen3zaponpieBoe pazsutue. ['amerorenes y x«uBoTHbIX. [looBbIe xene3bl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHes u ooreHes. CTpoeHre MOJOBBIX KIETOK.

Ono10TBOpEeHNE M SMOPHOHAIBHOE pa3BUTHE XKUBOTHBIX. CIOCOOBI OIIOAOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOPUOIIOTHs — HayKa O pa3BUTHUH OPraHU3MOB.
Mopdghoeenez — o0na u3z enasuvix npooaem amopuonoeuu. Konyenyus mopghozcenos u mooenu mopgoeenesa.
Cragun »o>MOpuoreHesa KHMBOTHBIX (Ha mnpumepe Jsarymku). [pobnenme. Tunbsl  apoGieHHs.
Jemepmunuposantnoe u Hedepmunuposanmoe Opoobaenue. bnacmyna, munvt 6aacmyn. OcoOeHHOCTH
OpoOJieHUsT MIIEKOMUTAIOMIMX. 3apoAbIIIeBble JIMCTKU (TacTpysisauusi). 3akjiajka OpraHoB W TKaHEH u3
3apOJbIILIEBbIX JIMCTKOB. B3amMHOe BIMsSHUE YacTell pa3BUBAIOLIETOCS 3apojbllia (dMOpHUOHANIbHAS
MHIYKUHUS). 3aKiIajika [IaHa CTPOSHUS )KMBOTHOTO KaK Pe3yJbTaT UEPAPXUUECKUX B3aUMOACHCTBUN T'€HOB.
Bnusinue Ha SMOpHOHANBHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbI.
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Poct u pazButne xuBoTHBIX. [locTamMOpuoHanbHbIN iepuoa. [Ipsmoe u Henpsimoe pa3ButHe. Pazsutue
¢ MeraMop(o30oM y OECrO3BOHOYHBIX U MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HadeHue MpsiMoro u
HEIPSIMOT'O Pa3BUTHS, UX PACIIPOCTPAHEHHUE B IPUPOAE. THIIBI pocTa KUBOTHBIX. DaKTOPHI PEryJIALMU pOCTa
KUBOTHBIX M dyesoBeka. CTaauu MOCTIMOPHOHAIBHOTO DPAa3BUTHS y >KMBOTHBIX W dYeloBeka. I[lepmonsr
OHTOTeHe3a yesioBeka. CTapeHue U cMepTh Kak OMOJIOTUYECKUE TPOIECCHI.

Pa3zmuoxxenue u pa3Butue pacrenuil. ['amerodut u cnopodur. Melio3 B )KU3HEHHOM IUKJIE PACTCHUM.
OOpazoBanue cmop B mpormecce Meio3a. ['amerorenes y pacrteHuil. OIUIOJOTBOPEHHE W Pa3BHUTHE
pPacTUTENIFHBIX OPraHU3MOB. [[BOWHOE OIJIOOTBOPEHHE Y IIBETKOBHIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE
CEMEHU.

MexaHu3Mbl peryasiiuyu OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumet uw  cxembl: «BereraTuBHOE pa3MHOXeHHE», «THUMIBI 0ecrmonoro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJIaMUJIOMOHaAb», «Pa3MHOXeHue »3BriaeHb», «Pa3MHOXkeHue ruapb», «Mehnos3y,
«Xpomocombl», «l'amertorenes», «CTpoeHue SHLEKIETKH M crepmaro3onna», «OCHOBHbBIE CTaauu
oHTOreHesza», «lIpsamoe wm Henpsmoe paszButue», «PasBurHe maickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nArymkm», «/[BoliHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX pacTeHHi», «CTpoeHue CceMsH
OJIHOJOJIBHBIX U JIBYJIOJIbHBIX PACTEHUIN», «JKM3HEHHBIN LIMKI MOPCKOM KammycTbl», «  KM3HEHHBIN LIMKI MXay,
«OKW3HEHHBIV LHUKJ TATOPOTHUKAY, <« KU3HEHHBIN LIMKIT COCHBIY.

O6opyoBaHMEe: CBETOBOM MHUKPOCKOI, MHUKpPOIIpENnapaThl SAWIEKIETOK U CIIEpMaTO30MI0B, MOJEIb
«LIuKI pa3BUTHS JIATYILIKWY.

JlabopaTopHas padora «/3ydyeHne cTpoeHHs OJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTnueckas padora «BplsBlIeHNE TPU3HAKOB CXO/ICTBA 3apPOIbIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIINX PACTECHUN.

Tema 11. I'eneTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHHs M Pa3BUTHUS IeHETUKHM Kak Hayku. PaGotel I'. Menpens, I'. ne ®dpwuza, T.
Moprana. Posib oTeuecTBeHHBIX Yu€HbIX B pazButun reHeTuku. Padotsl H. K. Koneiiosa, H. U. BaBuiosa, A.
H. benoszepckoro, I'. 1. Kapneuenko, 0. A. ®unmmmnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE MOHATHS M CHUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, AJUIENIbHBIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKH, JTOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UI0TA, TE€TEPO3UTr0Ta, YUCTAs
JIUHUS, THOpUABL, reHoTHIl, (eHOoTUIl. OCHOBHBIE METO/Ibl T€HETUKHU: THOPHI0JIOTHYECKUH, IINTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETHYECKH.

JdemMoHcTpanuu

[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. beno3epckui,
I'. 1. Kapnieuenko, 0. A. ®wmmuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIIUBaHUS.

JlaGopaTopHas padora «/{po3oduia kak 00bEKT FreHeTUYECKUX HCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

Mounorubpuanoe ckpemnuanue. [lepBorit 3axkoH Menaens — 3ak0H eIuHO00pa3usi THOPHI0B MEPBOTO
nokoJsieaus. [IpaBuno gomuHupoBaHusg. BTopoilt 3akoH MeHzaenss — 3aKOH pACHICIUICHUS ITPU3HAKOB.
[{uTonoruyeckre OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHusl. [ nmore3a 4ucTOTh TaMeT.

AHanuzupytolee ckpemubanue. [I[poMexyTouHblil XapakTep HacaeA0BaHus. Paciienienue Npu3HakoB
IIPY HEMOJIHOM JOMHHHUPOBAaHUH.

JurubpuaHoe ckpenuBanue. TpeTudi 3akoH MeHIens — 3aKOH HE3aBUCHMOTO HacJIeIOBaHUs
NpU3HAKOB. L{UTOMOrNYecKrne OCHOBBI TUTUOPUAHOTO CKpPEIIMBAaHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenseHHOe HaclelIOBaHUE T'€HOB,
HapyILICHHUE CLEIJICHUS MEXy F'€eHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.
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I'eneruka mosia. XpOMOCOMHBIM MEXaHHM3M OMPEACIICHUS MoJia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHbIN M TeTeporaMeTHbIM Moj. ['eHeTmyeckas CTpPyKTypa MOJIOBBIX XpoMocoM. HacnmenoBanue
MIPU3HAKOB, CIICTUICHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucrema. [meloTponus — MHOKECTBEHHOE AEHCTBUE TeHa. MHOKECTBEHHbIN
aiuienu3M. BzaumopeiictBre HeauienbHbIX reHoB. KoMieMenTapHocTh. Dnuctas. [lonmumepust.

I'eneTnyeckuit KOHTPOJIb Pa3BUTUSA PACTCHMI, KUBOTHBIX M UYEJIOBEKa, a TakkKe (hU3HOJIOTHYECKHX
MIPOLIECCOB, MOBEJACHHS M KOTHUTUBHBIX (DYHKIWH. ['eHeTHYecKre MeXaHU3Mbl CHMOMOTEHEe3a, MEXaHU3MBI
B3aUMOJICHCTBUSL «XO3MH — MApPa3UT» U «XO35IMH — MHUKpoOHOM». ['eHeTHueckue acmneKkThl KOHTPOJS U
M3MEHEHHUS HACJIEICTBEHHONW NH(OPMALIUY B TOKOJECHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupr u  cxembl: «llepBblii u BTOpoil 3akoHbl Mennpens», «Tperuil 3akoH Menaensa»,
«AHanuzupymoliee ckpenBaiuey, «Henonnoe nomuaupoBanue», « CIEIIIEHHOE HAaCclIeJOBaHUE MPU3HAKOB
y npo3ohuns», «I'eneruka nonay, «Kapuotun yenoekay», «Kapuorun apozoduiby, «Kapuotun nTuiisn,
«MHOXECTBEHHBIN ajIeIn3M», «B3aumMoaercTBIE TCHOBY.

O6opyaoBaHue: MOAECID IS IEMOHCTPAIIUU 3aKOHOB €IMHOO00pa3usi THOPUAOB MIEPBOTO MOKOJICHUS U
pacuIeIuIeHus] IPU3HAKOB, MOJENb Ul JIEMOHCTpAllMU 3aKOHA HE3aBUCUMOIO HACIEAOBaHUS INPU3HAKOB,
MOJEJIb JUIsl JEMOHCTPALIMH CUEIJIEHHOTO HAClIeJOBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKPOIIpenapar:
«Apozodumnay.

IIpakTunyeckas padora «l3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UITBI».

IIpakTnyeckas padora «l3ydyenue pe3yabTaToB JUTHOPUTHOTO CKPEUIUBAHUS Y APO30PIIBDY.

Tema 13. 3akoHOMEpPHOCTH M3MEHYHMBOCTH

B3aumoneiictBue renotuna u cpenbl npu GopMupoBaHuU (eHoturna. M3MEeHYMBOCTh MPU3HAKOB.
KadecTtBeHHBIC U KOTUYECTBEHHBIE MPU3HAKKA. BUIbI N3MEHUMBOCTH: HEHACJIEICTBEHHAS M HACIIC/ICTBEHHAS.

Monudukanronnass u3MeHYMBOCTh. Ponb  cpenbl B (OPMUPOBAHMU  MOAUDUKAIIMOHHOM
n3MeHunBoctH. HopMma peakuuu nmpusHaka. BapuanmonHslil psa u BapuanuonHas kpusas (B. Moranucen).
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

['enoTunuueckas 3MeHYUBOCTh. CBOMCTBA T€HOTUTTMYECKON M3MEHYMBOCTH. BUIbI TEHOTUTIMYECKON
W3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KoMb6unaTtuBHast n”3MEeHYHBOCTh. Meii03 U MOJIOBOM MpoIiecc — 0CHOBAa KOMOMHATHBHON N3MEHYMBOCTH.
Ponp koMOMHATHBHON M3MEHUUBOCTU B CO3/IaHUH T'€HETUYECKOT0 PA3HOOOpa3us B Mpejiesiax OJTHOTO BUIA.

MyTanuoHHasi ©'3MEHUYHMBOCTh. Bupl MyTaruii: reHHble, XPOMOCOMHBIC, TeHOMHBIC. CITOHTaHHBIE U
WHIYIUPOBAHHBbIE MYyTalMH. fepHble W LUTOIIa3MaTHdyeckue myrauuu. CoMaThyecKue U TIOJIOBBIC
MyTanuu. [[puurHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl ¥ UX BIUSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTallMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKUX PAIOB B HacyencTBeHHOU n3meHunBocty (H.. BaBuios).
BresinepHast ”3MEHYHNBOCTh U HACJIEICTBEHHOCTbD.

Onueenemuka u dnUeHOMUKA, POJib INULEHEMUYECKUX PaKmopos 6 HACIe008aHUU U USMEHYUBOCTU
GenomunuyecKux NPU3HAKo8 y opeanu3Mos.

JdemMoHcTpauuun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuie! u cxeMbl: « Busisl u3MeHUNBOCTHY, «MoaudukaonHas n3MEeHIHBOCThY», «KoMOnHaTHBHAS
U3MEHUYUBOCTBY, «Meio3», «OmmomoTBopenue», «[eHernueckue 3a0oyieBaHUs deIOBEeKa», «Busl
MYyTaLun».

O6opynoBaHue: KUBbIE U TepOapHbIE dK3EMIUIIPl KOMHATHBIX pacTeHH, pucyHKH ((ororpadum)
KUBOTHBIX C Pa3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTtopnas pabora «VccrenoBaHue 3aKOHOMEPHOCTEW MOIU(PUKAIMOHHON H3MEHUYUBOCTH.
[TocTpoeHue BapualluOHHOTO psifia M BApUALIMOHHON KPUBOI».
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IIpakTuyeckasi padora «MyTaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka 4yesnoBeka

Kapuotun uenoBexka. MexayHapoaHasi nporpaMma MCCIEIOBaHUS TE€HOMa uesloBeKa. MeTobl
W3YYCHHS] TCHETUKH YEJIOBEKAa: TIeHEAIOTWYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYECKUH, MOMYJISIIMOHHO-
CTATUCTUYECKUN, MOJIEKYJIIpHO-TeHeTHUUeCKUil. COBPEMEHHOE OIpEACIICHHEe T€HOTUNA: IOJHOI€HOMHOE
CEeKBEHHPOBaHUE, FTEHOTUIIUPOBaHKE, B TOM uncie ¢ nomonibio [1I[P-ananuza. Hacnencrsennsie 3a0oeBanus
yenoBeka. ['@HHbIE W XpOMOCOMHBIE  OOJE3HM  4eloBeKa. bonesHm ¢ HacleICTBEHHOMH
MPEAPACIIONO0KEHHOCTHI0. 3HAUYEHNE MEIUIIMHCKON F€HETUKU B MPEJOTBPALICHUN U JICUCHUH TeHETHUYECKUX
3a0oneBaHui 4YenoBeka. Meauko-reHeTHYecKoe KOHCylbTHpoBaHue. CTBoJoBble KieTKU. [lonsTue
«TEHETHYECKOT0 Tpy3a». ODTHYECKHE AacleKThl HCCeIOBaHUM B 00JacTH peJaKTUPOBAHUA TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOPHI MOBBIIICHHONW YyBCTBUTEILHOCTH Y€IOBEKA K (PHU3NIECKOMY U XHMHYECKOMY
3arpsi3HEHUIO OKpY Karolien cpepl. ['eHeTnueckas nmpeapacnonoKeHHOCTh YEI0BEKa K MaTOJIOTUsIM.

JdeMoHcTpanun

Tabmuubl 1 cxembl: «Kapuotun yenoBeka», «MeToabpl U3yUEHUsI TCHETUKHU YeTIoBeKa», «[ eHeTnueckue
3a00JIeBaHUS YCITOBEKAY.

IpakTHyeckasi padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanus U cenekuus. 3apoXkAeHHue celeKiuu U nomectukauuu. Yuenue H. Y. BaBunosa o
[leHTpax MPOUCXOXKICHUS U MHOTOOOpa3usi KyJBTYPHBIX pacTeHHU. Poib celeKknuu B CO3JaHUHM COPTOB
pacTeHui ¥ Mmopoj *KUBOTHBIX. COpT, MOpPOJA, MITAMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEIACTBEHHOMN
u3menunBoct H. M. BaBunoBsa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtoapl cenekiMoHHOM paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBI M MHAMBHUAYaJIbHBIN. OTallbl
KOMOWHAIIMOHHOM cenekiuu. VcrbItanue mporu3BoauTesniel mo notoMctBy. OTOOp 10 T€HOTHUITY C TIOMOIIBIO
OLIEHKH (peHOTHUIa MOTOMCTBA U OTOOp IO TEHOTHUITY ¢ ToMoIIbio aHanu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKIMOHHOW paloThl. PanuanuoHHBIN M XUMHYECKHA
MyTareHe3 Kak HWCTOYHHK MyTaluid y KyJbTYpHBIX (opMm opranu3moB. lcnonb3oBaHue T€HOMHOTO
penaKkTUpoBaHus U MeTO10B pekoMOnHaHTHBIX JJHK a1 monmyuenus ucxonHoro Marepuania st CeJIeKIUU.

[Tonydyenue nmonumiaonaoB. BHyTpusumoBas rudpunnzanus. bIu3kopoacTBEHHOE CKpEIIUBaHKUE, WU
uHOpuuHT. HepoacTBeHHOE ckpeliBaHue, Wik ayTopuaunr. ['erepo3uc u ero npuyuHsl. Mcnonbp3oBaHue
rereposuca B ceneknuu. OtnanéHHas rudbpuausanus. [Ipeogonenue Oecriouss MEXBHIOBBIX THOPHIOB.
JloCTIKEeHMSI CENTeKITUU PACTCHUM M )KUBOTHBIX. «3e1éHAs1 pegontoyusLy.

CoxpaHeHHe U U3YYEHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW U MX UKUX POAMYEH IS
CO3/IaHUS HOBBIX COPTOB U THOPHIOB CECKOXO3SIMICTBEHHBIX KYIbTYD. M3yuenue, coxpanenue u ynpasienue
2EHEMUYECKUMU Pecypcamu CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUGOMHBIX 6 YENAX YIAVUULeHUs
CyUWecmsyroumux U co30anusi HO8bIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCe C NPUMEHEHUeM CO8DPEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NEPeO08blX UOel U NePCNeKMUBHBIX MEXHOI02U.

JdemMoHcTpanuu

[Toptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. /[. Kapneuenko, I1. I1. JIykesanenxko, b. JI. Acraypos,
H. bopnoyr, 1. K. benses.

Tabnuier u cxembl: «L[eHTPBI TPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHUi», «3aKoH
TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOM WM3MEHUMBOCTH», «Mertoasl cenekuumny, «OTaanéHHas
rubpuanzanus», «MyTareHesy.

JlaGoparopHas pabdora «/3yueHre COpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAITHUX >KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJ0B CEJIEKIIUU PAaCTEHUII.

IIpakTnueckas padora «IIpuBuBKka pacTeHuin».
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JkcKypeust «OCHOBHBIE METO/IBI U IOCTUKEHUS CENICKIIUN PACTEHUH U JKUBOTHBIX (Ha CEEKIIMOHHYIO
CTAaHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIM y4acTOK, B TEINIMYHOE XO34HCTBO, B JA0OPaTOPHIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuorexHo/10rusi U CHHTeTH4YecKasi 0M0JIOTHA

OOBEKTHI, UCTIONIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKaHEBbIE KyJIbTYpPbl, MUKPOOPIaHU3MBI,
UX XapakTepucTHKa. TpagulMOHHAs OHOTEXHOJOrHs: XjeOoledyeHue, IOJyYeHHE KHCIOMOJIOUHBIX
IPOAYKTOB, BUHOIENHUE. MukpoOuonornueckuii cunte3d. OOBEKTHI MUKPOOMOJIOTUYECKUX TEXHOJIOTHUH.
[Tpou3BoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMH M HMHCTPYMEHTOB IICJICHAIIPABJICHHOIO W3MEHEHHMS M KOHCTPYHPOBAHHUS
TE€HOMOB C LI€JIBIO MTOIYYEHHsI OPTaHU3MOB U X KOMIIOHEHTOB, COAEPKAIUX HE BCTPEYarOIIMecs B IPUPOJE
OMOCHHTETHYECKHUE MTyTH.

Knerounas unxkenepus. Meronbl KyJabTyphl KIETOK M TKaHEH pacTeHMH M XUBOTHbIX. KpuoOaHkwu.
Comaruueckass ruOpuau3anus U comMaTudeckuil smoOpuoreHes. Vcmosib3oBaHUE TaluloOMIOB B CEJICKIUH
pacteHuil. [lonyueHue MOHOKNIOHANbHBLIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHANbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILJIOOTBOpEHHE. PEKOHCTPYKIMS SHLEKIETOK M KJIOHHPOBAHME
KUBOTHBIX. MeTOJl TpaHCIIAaHTALMU sIep KIETOK. 1exHonocuu 0300po6nenus, KyIbMUusUposanus u
MUKPOKIOHATLHO20 PABMHOIICEHUS CENIbCKOXO3AUCHBEHHBIX KYIbMYP.

XpoMOCOMHasi W TE€HHas WHXEHepus. VICKycCTBEHHBIM CHUHTE3 TI€Ha U KOHCTPYMpPOBAaHHE
pexomOuaanTHBIX JJHK. Cos0anue mpanceennvix opeanuzmos. JJoctixkeHuss ¥ NepCeKTHBBI XPOMOCOMHOM
Y TEHHOW MH)KEHEPHH. DKOJIOTUYECKHE U ITUIECKHUE TIPOOIeMbl TeHHON HHKCHEPHH.

Menununackue  OuorexHosorun. IloctreHomuas mmdpoBas wmeaunmHa. [IIP-muarHoctuka.
MeTaboa0MHBI aHaNM3, TEHOLEHTPUYECKUN aHaIM3 MpPOTeOMa YelIOBeKa JUIsl OLIEHKU COCTOSIHHS €ro
3110poBbs. Vcronb30BaHre CTBOJIOBBIX KileTOK. TapreTHast Tepanus paka. 3D-0unonnxenepust s paspaboTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/JaHHA KOMIUIEKCHBIX TKaHEW CcoYeTaHueM
TEXHOJIOTUH TpEXMEPHOro OMONpPUHTHHra M ckadoAMHTa IJs PELIeHus 3aJad MepCoOHATU3UPOBAHHON
MEIULIVHBI.

CoznaHue BEKTOPHBIX BaKIUH C I€Jb0 o0ecrieueHnss KOMOMHUPOBAHHOM 3alIMThl OT BO30yAMUTENEH
OPBMH, ycraHoBieHHE MOJEKYJISpPHBIX MexaHu3MoB (yHkunonupoBanus PHK-conepkammx Bupycos,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuipr u  cxembl: «lcnonp30BaHME MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounas nHxeHnepus», «['eHHas HHKEHEPUI.

JlaGopatopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

Jkekypeust «buorexHomoruss — BaxHellas NpPOM3BOAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue 1 pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHUN B OMOJIOTHHI

OpomononHas teopust Y. lapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4yHas
nesrenbHocTh Y. JlapBuHa.

JBwxkyme cuibl 3Bomounu BuaoB mo Y. JlapBuHy (BbICOKas WHTEHCUBHOCTh Pa3MHOKEHHUS
OpPraHU3MOB, HACIEJACTBEHHAs U3MEHYMBOCTh, OOpHOa 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN U NCKYCCTBEHHBIN
oToop).
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Odopmnenne cuHTeTndeckord teopuu ospomonmu (CTD). HelttpanbHas Teopus HSBOIOIUU.
CoBpeMeHHas SBONIOIMOHHAs OMOJIOTHS. 3HaYeHHE YBOJIIOIIMOHHON Teopur B (HOPMHUPOBAHUH €CTECTBEHHO-
Hay4HOW KapTHUHBI MUpAa.

JdemMoHcTpanuu

[Toptpetsl: Apuctorens, K. Jlunnei, K. b. Jlamapk, 2. XK. Cenr-Unep, K. Kioswe, U. Hdapsun, C. C.
Yersepuxos, U. U. llImansraysen, . Xonnein, /1. K. benses.

Tabmuup! u cxemsl: «Cucrema xuoit npupossl (o K. Jlunnero)», «JlectHuna kuBbIX cyliecTs (110
Jlamapky)», «MexaHnu3m GOpMHPOBAHUS IPUCTIOCOOTICHNUHN y paCTeHUH U KUBOTHBIX (10 Jlamapky)», «Kapra-
cxema Mapmpyrta nyrtemectBus Y. Jlapsunan, «Haxoaxku Y. Japsuna», «Dopmbl O0pbOBI 3a
cyiectBoBanue», «lloposl rony6eit», « MHOrooOpasue KynbTypHbIX (hopM KanmycTbl», «[lopoab! romanHux
KHUBOTHBIX», «Cxema oOpa3oBanus HOBbIX BUIOB (110 Y. [apBuHY)», «CXxemMa COOTHOUICHHUS JBIXKYIIUX CHI
3BOJIIOLIMNY, « OCHOBHBIE IIOJIOKEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €€ Pe3yJIbTAThI

[Momynsus kak ’neMeHTapHas equHuIa 3Boatouu. COBpEeMEHHbBIE METObl OIEHKH T€HETUYECKOTO
pasHoOOpa3usi W CTPYKTypsl mnonyisinuid. V3MeHeHwe reHO(OHIa TMOMyNAIUU KaK dIIEMEHTApHOE
9BOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTrudeckoro pasHosecus /x. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHI (IBUXKYILINE CUJIbI) 3BOIIONUU. MyTanuoHHBIA mporecc. KomOuHatuBHas
M3MEHUYUBOCTb. J[peiid) reHoB — ciydailHble HEeHalpaBlIeHHbIE U3MEHEHHS YacTOT ajuleliel B MOMyJSAUsIX.
Dddexr ocHoBarens. Ipgexm Oymuiiounozo eopaviuka. CHUdICEHUE 2EHEMUYECKO20 pPaA3HO0OPA3UsL:
npuyunvl u credcmeust. Ilposenenue s¢pgpexma opetigha eenos 6 601bUIUX U MaANbLIX nNONYAAYUAX. MUTparym.
W3omsmus nonynsanuii: reorpadudeckas (IpocTpaHCTBEHHAs), OMoorudeckas (pernpoyKTUBHAs).

EcrecTBeHHbIl 0TOOp — HampaBisonmii ¢gaxkrop sBomtounu. PopMbl ecTecTBEHHOro 0TOOpa:
JOBUOKYLIUHM, CTaOMIM3UpPYIOUINi, paspbiBatouinil (au3pyntuBHblil). IlomoBoii oT60p. Bo3HukHOBeHuE u
ABOJIIOLIMSI COLIMAJIBHOTO MIOBEICHUS )KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPO3BOIIONMY. BO3HUKHOBEHHE TPUCTIOCOOIECHUH
y opranuzMoB. Apomopdo3bl u uamoanantauuu. Ilpumepsl npucnocoOneHudt y OpPraHU3MOB:
Moponoruueckue, ¢bu3nonoruyeckue, OMOXMMHYECKHE, MTOBE/ICHYECKUE. OTHOCHUTENBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BunoobpazoBaHue kak pe3yiabTaT MUKpodBojtouuu. Mzomsauus —
KII04eBOil  ¢akTop BHpooOpazoBanus. Ilytm u  cmocoObl  BHI00Opa3oBaHUS:  aJIONAaTPUYECKOe
(reorpaduueckoe), CUMIATPUIECKOE (IKOJIOTUYECKOE), «KMTHOBEHHOE» (TTOJIUILIONIN3ALINS, THOPUAU3ALINS).
JITMTeTbHOCTh 3BOJIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIOLIMOHHON OMONIOTMU B pa3paboOTKe HAYYHBIX METOJO0B COXpaHEHUs: Omopa3zHooOpasus.
MUuKpO3BOIIONUS M KOIBOJIOIMS Mapa3uTOB M UX X031eB. MexaHn3mbl (POPMUPOBAHUS YCTOWYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

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

Tabmuubl u cxempl: «MyTamnoHHasT HU3MEHUYHMBOCTEY, «I[lomynsmuonHast cTtpyktypa Buaa», «Cxema
MpOsIBJICHUST 3aKoHa Xapau—BaitnOepray, «/IBWKyIiwe CHIIBI IBOJIOIUNY», «IDKOJIOTHYECKAs H3OJISIIH
nomnyJisinuil ceBanckoi (openn», «I'eorpaduueckas U30ALUMs JTUCTBEHHULBI CUOMPCKON M JTMCTBEHHHIIBI
naypckoit», «[lomyasuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U )KEPTB», «Cxema AeMCTBHSI €CTECTBEHHOTO
otbopay, «PopMbl 6OpHOBI 3a cyliecTBOBaHUEY», «HIycTpuanbHbI MenaHu3M», «KuBble UCKOMaeMbIey,
«IlokpoBUTENbCTBEHHAs ~ OKpacka  JKMBOTHBIX»,  «[Ipemympexparomias  okpacka  KHBOTHBIXY,
«Duznonoruueckue agantauun», «[IpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTENbHOCThY, «Kputepun
Buma», «Buabl-nBoiiHukm», «CTpykTypa Buaa B mnpupoae», «CrnocoObl  BHI000pa30BaHH,
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«['eorpaduueckoe BU1000pazoBaHKue TPEX BUIOB JaHJBIIIEH», «DKOJOTHUECKOE BHI000pa30BaHUE BHUJIOB
cununy, «llomummonaer pacteHui», «KamycrHo-peneunsiii ruGpums.

Ob6opynoBanue: repbapu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydela MTHUI] U 3BEepel ¢ MmpuMepaMu
Pa3NUYHBIX TPUCHIOCOOICHUH, Yydena MTUI] U 3Bepel Pa3HBIX BUAOB, repOapuu pacTeHHUN OJM3KUX BUIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTopHas padoTa «BrlsBiIeHHE N3BMEHUUBOCTH Y OCOOCH OJTHOTO BHJIA».

JlaGopaTopuas padora «[IpucnocoOieHns opraHu3MoB U UX OTHOCUTEIIbHAS 11€7€CO00Pa3ZHOCTDY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(HOIIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJIIOIIUS U €€ pe3yJibTaThl

Metonel u3ydeHus MakposBomoonuu. llaseoHTonormdeckue METOABl M3YyYEHHUs 3BOJIOLUU.
[Tepexonnbie HOpMBI U PUIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduyeckue meroapl nsydenHus spomounu. CpaBHeHue Quopsl M (payHBI MaTepHKOB U
ocTpoBoB. buoreorpaguyeckue obnacti 3emau. Bunbl-3HAEMUKN U PETUKTHL.

OMOPHOTIOrHUECKUE U CPABHUTEIIBHO-MOP(HOIOTHUECKUE METO bl H3YUEHUS IBOJIOLUY. | eHeTnyeckue
MEXaHU3MbI 3BOJIIOLIUU OHTOT€HE3a U NOSIBIIEHHUS BOJIFOI[MOHHBIX HOBLIECTB. | OMOJIOrMYHbIE U aHAJIOTUYHbIE
opransl. PynuMmeHtapHple OpraHbl W aTaBU3MBL. MOJEKYJISIPHO-TCHETHYECKHE, OWOXMMHUYECKHE W
MaTEeMaTHYECKUE METObl U3YUYEHHUs IBOMIOLMU. ['oMoaornunbie reHsl. COBpEMEHHBIE METO/bI TOCTPOCHHUS
(bUIIOreHeTUYECKUX JEPEBBEB.

XPOMOCOMHBIE MyTaI[M{ U 3BOJIIOLMSI TEHOMOB.

OOmue 3aKoOHOMEpPHOCTH (TmpaBuia) 3BoNOIUHU. [lpunyun cmensvt Gyukyuti. HeoOpaTuMocCTh
9BOJIIOLIMU. AflanTUBHAsA paauanusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUU.

JdemoncTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupl U cxembl: «OUIOTEHETHYECKUN P JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe SIIEPHI»,
«Crerouedains», «PuHNOPUTHY, «CeMeHHbIe MTanopOTHUKNY, «bruoreorpadudeckne 30ub1 3emian», «peid
KOHTHHEHTOB», «PenmukTb», «HavanbHble cTaiuu SMOPHMOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX KHUBOTHBIXY,
«I"'oMOIOrMYHbIE U aHAJOTHYHbIE OpraHbl», «PyTUMEHTBI», « ATaBU3MBI», «XpOMOCOMHbBIE HA0OPHI YeJIOBEKA
U IIMMIIaH3e», «[ TaBHbIe HarpaBieHus IBOIIOIMNY, «O0I1IKe 3aKOHOMEPHOCTH IBOJIIOLIUM.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKM HMCKOIMAEMbIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. [IponcxoxneHue U pa3BUTHe )KM3HU HA 3emJie

HayuHnble rumoTespl MpOMCXOXKIEHUS XU3HU Ha 3emse. AOuoreHe3 M maHcrnepMmusi. JloHayuyHbIe
MPECTAaBICHUS O 3aPOKICHUU JKU3HU (KpealnoHu3M). [ MrmoTe3a moCTOSHHOTO CaM03apOsKIeHUS KU3HH U €€
orpoBepskeHue onsitamu @. Penu, JI. Cniayutannanu, JI. Iacrepa. [IpoucxoxxaeHne >Ku3Hu U acTpoOHOIOTUsl.

OcHoBHbIE 3Tambl HeopraHuueckod sBoitonuu. [lmaHerapHas (reojoruyeckasi) HBOJIIOLMSL.
Xumuyeckasi 3BOMIONUSA. AOHOTeHHBIH CHHTE3 OpPraHWYecKuX BellecTB U3 Heopranuudeckux. Ombir C.
Mmunepa u I'. FOpu. OGpa3zoBanue nonuMepoB u3 MoHoMepoB. KoanepBarHas rumnote3a A. M. OnapuHa,
runoTesa nepsuuHoro Oynsona Jix. XonneitHa, renerndeckas runotesa I'. Mémepa. Pu6osumsr (T. Yek) u
runore3a «mupa PHK» V. 'un6epra. ®opmupoBanre MeMOpaH v BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnu u meToapl €€ n3ydeHus. Mckomnaemble opraHU4ecKrue OCTaTKU. ['eoXpoHoorus u eé
MeToabl. OTHOCHUTENbHAs U A0COIIOTHAS T€0XPOHOJOrHs. ['€0XpOoHOIOrnYecKas IKaia: S0HbI, 3PbI, TEPHOIBI,
AIOXHU.

HavanpHblie 3Tansl opraHnndeckon 3Boonuu. [losBieHHe U BOMIOLMS NEPBBIX KIETOK. DBOIOLMS
Metabonu3ma. BozHukHOBeHHe nepBbix 3KkocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKHM Kak aHajor
nepBbIxX Ha 3emiie coobmecTB. CTpoMaToiauThl. [IpokapuoOTHI  3yKapHOTHL.
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[Ipoucxoxaenne  SykapuoT  (CHMOMOTEHE3).  DBOJIOIMOHHOE  IMPOUCXOXKICHHE  BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPYIIl MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OCHOBHBIE 3TaIbl BOJIFOLUY BBICIIUX pacTeHUi. OCHOBHBIE apoMOp(}03bl pacTeHU. Brixoa pacTtenuit
Ha cyury. [TosiBneHue criopoBbIX pacTeHU U 3aBoeBaHre UMU cylin. CemeHHble pacTteHus. [Ipoucxoxaenue
LIBETKOBBIX PAaCTCHUH.

OCHOBHBIE 3TaIbl BOJIIOLIUH KUBOTHOTO MHpa. OCHOBHBIE apoMOp(}03bI )KUBOTHBIX. BeHckas ¢ayHa.
KeMOpuiickuii B3pbIB — MOSIBIICHHME COBPEMEHHBIX TUIOB. llepBbie XOpaoBbie XUBOTHBIC. JKU3Hb B BOJE.
OBosonus Mo3BOoHOUYHBIX. [Iponcxoxknenue ampuoOuit n pentuiuil. [IporcxoxaeHne MICKOMUTAOMNX U
ntul. [Ipunuun xiaroueBoro apomopdosa. OcBoeHHe OECrO3BOHOUYHBIMH U MMO3BOHOYHBIMH YKMBOTHBIMH
CyILH.

PazButue xu3Hu Ha 3emiie 1O 3paM U MepuojaM: apxeil, mpoTepo30il, maneo3on, Me30301, KalHO30M.
OOmiass xapakTepucTUKa KIUMaTa W TeOJIOTMYECKUX ImpoieccoB. [losBiaeHHe W paciBeT XapaKTEpHBIX
Opranu3MoB. YTiieoOpa3oBaHHE: €0 YCIOBUS U BIMSHUE Ha T'a30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHHSI — HKOJIOTMYECKHUE KPU3HUCHI Mpouuioro. IIpuyuHBI U CIEACTBUS MAacCOBBIX
BbIMUpaHuil. COBpEMEHHBIH HKOJIOIMYECKUH Kpu3uc, ero ocobeHHoctu. IIpobiema coxpaHeHus
O6uropaszHooOpasus Ha 3emIie.

CoBpemeHHas cucTemMa opraHudeckoro mupa. [IpuHnunel kaaccuukanuu opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamunannanu, JI. [lactrep, Y. . Meunukos, A. Y. Onapun, [[x. Xonugein, I'.
Ménnep, C. Munnep, I'. IOpu.

Tabmuubpr u cxemsl: «Cxema ombita @. Pemu», «Cxema omwita JI. Ilactepa mo wusydeHuto
camo3apoeHus xu3Hm», «Cxema onsita C. Mumepa, I'. FOpu», «IOTansl HEOPraHUYECKOM IBOIOIUNY,
«['eoxpononoruueckas mkanay, «HauyanpHbple 3Tambl OpraHMueckoi sBosouuu», «Cxema 00pazoBaHMS
9YKApHOT NyTéM cumbOuoreHesayn, «Cucrema >XKMBOM mMpupoasl», «CTpoeHue BuUpyca», «ApoMopdo3bl
pactenuit», «PuHnoduth», «OTHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOAOPOCIN», «MXm»,
«ITanmopoTHUKN», «l'0Nl0CEMEHHbIE pacTeHHs», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHSA
KHBOTHOT'O MUDPa», K ApoMOpP(]O3bI )KUBOTHBIX», «IIpocTeiimuey, «Kumeunononoctaeie», «I1nockue uepsm»,
«Unenucronorue», «PviOb, «3eMHOBOmHBIE», «lIpecmbikaromuecs», «IITuip, «MiaekonuTammuey,
«Pa3BuTHe XU3HM B apXeHUCKOW 3pe», «Pa3BuTme XH3HM B IPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B
MaJIE030MCKON 3pe», «Pa3BuTHe KU3HU B ME3030MCKON 3pe», «Pa3BuTue XM3HM B KallHO30MCKON 3pey,
«CoBpeMeHHas cUCTeMa OPraHMYECKOro MUPay.

ObopynoBanue: repOapuM pPaCTEeHUH pa3IMYHBIX OTJEJIOB, KOJJICKIMM HACEKOMBIX, BIIa)KHbIE
IpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUH UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yyyelia NTHUIl U 3BEpei, KOJJIEKIMU OKAMEHEJOCTEH, IMOJIE3HBIX HCKOMAEMbIX, MYJISKM OPTraHUYEeCKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnasa nadopatopHasi padora «MonenupoBanue oneitoB Mumnepa—lOpu no usyueHuro
a0MOTEHHOTO CHHTE3a OPTAaHMYECKUX COSAMHEHUN B IEPBUYHOM aTMochepe.

JlaGoparopHas padora «l3ydeHne u onMcaHue UCKOMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHne ocOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHOBIIEHHE NPEACTABIECHUN O IPOUCXOXKACHUN UelnoBeKa. Pennrnosnsie Bo33zpeHus. CoBpeMeHHbIE
Hay4YHbIE TEOPUHU.
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CxoncTBOo denmoBeKa ¢ JKMBOTHBIMU. (CHCTEMaTHyecKoe TMOJOKEHHE 4elloBeka. (CBUAETENbCTBA
CXOJICTBA YE€JOBEKA C JKUBOTHBIMHU: CPaBHUTEIbHO-MOPQOJIOTrHYeckre, 3MOpHOJIOruuecKue, (pU3noyIoro-
OnoxuMu4eckue, rnoBeneHuYeckne. OTIMYUS YellOBeKa OT JKUBOTHBIX. [IpSIMOXOXKICHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOIl CUTHAJIBHOM CHCTEMBI.

JBuwxkyme cuibl  (pakTophl) aHTpomoreHesa: Ouosoruueckue, couuaibHble. COOTHOIIEHUE
OHMOJIOTMYECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaJMU aHTpoNOreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHBI (IIPOKOHCYJIBI) U paHHHE
MOHTHJIBI — OOIIKE MPEeIKH YeITOBEKOOOPA3HBIX 00€3bsiH M JI0/IeH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
mozaeil. YemoBek yMeblil, IepBble U3TOTOBJICHUS OpY AU Tpya. YenoBek NpsMOXOIAIINANA U EPBBIA BHIXO]
monen 3a npenensl Adpuku. YemoBek reieab0eprckuii — o0l IpeloK HeaHIepTaIbCKOrO YeIOBeKa 1
yesroBeKa pa3yMHOro. UenoBek HeaHIepTaIbCKUNA KaK BUJ JIFOJIEN XOJIOAHOTO KiMMarta. YeloBeK pa3yMHbIN
COBPEMEHHOT0 THIIA, ICHUCOBCKUIN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [Tageorenernka
Y NaJICOTEHOMHUKA.

DBOJIOIUS COBPEMEHHOTO YeioBeka. EcTecTBeHHBIN OTOOP B MOMYJISAIUAX YeloBeKa. MyTallMOHHBIH
nporecc u noaumopdusm. IlonmyssimroHHbIe BONHBI, Apel( reHoB, MUTpalus U «3(PQPEKT OCHOBATEIS» B
MOMYJISALMUSAX COBPEMEHHOT'O YEIOBEKA.

Yenoseueckue pachl. [lonsitue o pace. bonbiime pacel: eBporneouHas (eBpa3uiickas), aBCTpajo-
HerpouHas (dKBaTopuaibHasl), MOHTOJIOMIHAs (a3uaTCKO-aMEepUKaHCKas). Bpemss u myTu pacceneHus
yenoBeka 1o IiaHere. EnuHCcTBO uenoBeueckux pac. HaydHass HeCOCTOSATENbHOCTh —pacu3Mma.
[TprcnocoOIeHHOCTD YeIoBeKa K pa3HbIM YCIOBHUAM OKpYKatolien cpeapl. BnusHue reorpaduyeckoit cpebl
u apeiida reHoB Ha MOPQOJIOTHIO U (GUZHUOJIOTHUIO YEIOBEKA.

MexaucuuIUIMHApHble MeTO/bl B (hu3nyeckoi (OMOJIOTMYECKOI) aHTPOIOJOTHH. DBOJIOLUOHHAS
aHTPOTOJIOTHUS U MAJICOAHTPOIOJIOTHS YEIOBEUECKUX NOMyJsiuid. bruoconuanbHble Uccaea0BaHus MPUPOIbI
yenoBeka. VccnenoBannue KOABOMOLNN OMOJIOTHYECKOTO U COLMATIBHOIO B YEJIOBEKE.

JdemoncTpanuu

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

Tabmuupl U cxembl: «MeToasl aHTpOnoIOTHNY, «['0JTOBHOW MO3r denmoBeka», «YeroBekooOpaszHbIE
00e3bsiHb», «CKeNleT 4YenoBeKa U CKeJleT IuMIaH3e», «PylnuMeHThl M aTaBu3MbD», «JIBHXKYIIME CHIIBI
aHTPOIIOTEHE3a», «IBOJIIOLMOHHOE JIPEBO YEJIOBEKa», «ABCTpaJIONUTEK», «UemoBek ymensli», «HenoBek
npsMoxosauminy, «JleaucoBckuil uenoek» «Heannpepranbiupy, «KpomanboHibl», «IIpenku uenoBekay,
«OTarnbl 3BOJIIOLNHU YEJIOBEKay, «Pachl uemoBekay.

O6opynoBaHue: MYJISKU OKaMEHEJIOCTeH, MPeIMETOB MaTepualbHON KYJIbTYphl IPEIKOB YEIOBEKa,
penpoaykimu (pororpadguu) KapTuH ¢ MUGPOIOTMYECKUMH U OUOJIEHCKUMHU CIOXKETaMU MPOHCXOXKICHUS
4enoBeka, (ortorpaduu HAXOJOK MCKOMAeMbIX OCTATKOB YEJIOBEKAa, CKEJET 4YelloBeKa, MOJeNb ueperna
YeloBeKa M uepena HIMMIIaH3€, MOJENb KHUCTH 4YeJoBeKa M KHCTH HIMMIIaH3€, MOJENIM Topca IMpPeIKOB
YeloBeKa.

JlaGopatopuas padora «lI3yuyeHne OCOOCHHOCTEH CTpPOEHHUS CKeleTa 4eJIOBeKa, CBS3aHHBIX C
MIPSIMOXOKIEHUEM.

IIpakTnueckas padora «l3yueHne 3K0IOTHYECKUX aJaNTallMi YeIOBEKay.

Tema 6. IKko10rusi — HAyKa 0 B3aMMOOTHOLLICHUSIX OPTAaHU3MOB M HAIOPTAaHM3MEHHBbIX CUCTEM C
OKpY:KaoleH cpeaou

3apoxaeHue W pazButue dKkosoruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. Cesepuona, 3.
I'exkens, A. Tenciu, B. H. Cykauéna. Paznensl u 3agaun 3x0s0orud. CBsI3b SKOJIOTUU € IPYTUMHU HayKamHu.

Metonsl sxonorun. [lonesbie HabMOAeHUS. DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOIHBIE U TAOOpaTOpHbIE.
MopenupoBanue B DKOJOTMU. MOHHUTOPUHI OKpYKAIOIIEH Cpefbl: JIOKaJIbHBIM, PETMOHAIBHBIA W
TII00aTBHBIN.
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3Ha4YeHHNE HKOJIOTMYECKUX 3HAHUM ISl 4eJTOBEKa. JKOJOTHYECKOEe MUPOBO33PEHUE KAK OCHOBA CBA3EH
YyeJjoBeYecTBa ¢ MpUpoaoil. DOPMUPOBAHHE HKOJOTHUECKOM KYJIBTYPbl U 3KOJOTMYECKON TIPaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynbse, H. A. CeBeprios, O. I'exkenb, A. Tencnu, B. H. Cykaués.

Tabmuis! u cxemsl: «Pa3aensl s3koa0rum», «MeTo bl IKoIorum», «CxeMa MOHUTOPUHTA OKPY KalolIei
CpeIbD».

JlabopaTopHas padora «/3ydyeHne METO0B KOJIOTMUYECKUX HCCIICTOBAHUIY.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Dkojoruueckre (akToppl M 3aKOHOMEPHOCTHM HX JelcTBusa. Kiaccudukanus 3KOIOTHYECKUX
¢dakTopoB: abuOTHYECKHE, OWOTHYECKHE, aHTpomoreHHele. OOmMe 3aKOHOMEPHOCTH JCUCTBUS
skosnormueckux (aktopo. IIpaBuno wmmammyma (K. Ilnpenrens, [O. JIuGux). TomepaHTHOCTH.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue dakropbl. CBET Kak SKoiorudeckuii paxkrop. JJeficTBue pa3HbIX y4aCTKOB COJIHEYHOTO
CIEKTpPa Ha OpraHu3Mbl. ODKOJOIMYECKHE TPYIIbl PAaCTEHUM M >KUBOTHBIX IO OTHOILEHUIO K CBETY.
CurnanbHas pojb cBeTa. PoToneproan3M.

Temmnepatypa kak sxonorudeckuii paxrop. JleiictBue TemmnepaTypsl Ha opraHu3Mel. [lolikunoTepMHubIe
Y TOMOHMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts Kak skonormueckuii ¢akrop. Ilpucmocobienus pacTeHWid K HOJIEPKaHUIO BOIHOTO
Oanmanca. Knaccudukanusi pacTeHHid 110 OTHOIICHUIO K Boje. [IpucriocoOaeHus )KUBOTHBIX K M3MEHEHHIO
BOJTHOT'O PEKUMA.

Cpenpl 0OUTaHMsI OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/AYIIIHAs, IOYBEHHAs, TTTyOUHHAs MOAIIOYBEHHAs,
BHyTpUOpranu3MeHHas. @PU3nKO-XUMHUYECKHE 0COOEHHOCTU cpei oOuTaHus opraHu3MoB. [Ipucnocobnenus
OpPraHMU3MOB K JKHU3HU B Pa3HBIX cpefax.

buonornueckue putmbl. BHemHue u BHYTpeHHHME pUTMBL. CyTOUYHBIE U TOJUYHBIE PUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HH.

XKuznennoie Gopmbl opranuzMoB. Ilonsrue o xusHeHHON (opme. JKuzHeHHbIE (OPMBI PACTEHMIA:
JepeBbsl, KyCTApHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: THJIPOOMOHTHI, F€OOMOHTHI, a9pO0OHNOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue pakTopsl. Buasl OMOTHYECKHUX B3aUMOCHCTBUN: KOHKYPEHIHSI, XUIIIHUYECTBO, CHMOMO3
u ero ¢popmel. [lapazurusm, Koonepanus, MyTyalin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3ammoneiicTBusi (Tomuueckue, (opuueckue, (adpuueckue). 3HaUYeHUE OMOTHYECKUX
B3aMMOJICHCTBUIA Ul CYIIECTBOBAaHHMS OpraHU3MOB B cpelne oOuTaHus. I[IpuHIMI KOHKYpEHTHOTO
UCKJIIOUEHHUS.

JdemMoHcTpauuu

Tabmuipel u cxeMmbl: «Jkojorudyeckue (GaxTopbl», «CBETOBON CHEKTP», «IKOJOTHUYECKUE TPYIIIIbI
KUBOTHBIX II0 OTHOIIEHHUIO K CBETY», «TEIUIOKpOBHBIE XUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIEY,
«DPU3NONIOTHYECKUE alalTallui KUBOTHBIX», «Cpeabl 0OUTaHUs OPraHU3MOBY, «BHOJIOrHUECKUE PUTMBDY,
«Kusnennsle Gopmbl pacTeHui», «Knu3HeHHble (OPMBI JKUBOTHBIX», «IKOCHCTEMA IIMPOKOINCTBEHHOTO
neca», « IKOCUCTEMa XBOMHOTO Jiecay, «Llenu nutanusy, « XuniaunuectBoy, «Ilapazutuzmy», « KonkypeHuus»,
«CumbOmno3y», «KoMMeHcaauzm.

ObopynoBanue: repOapuyl pPacTeHUH W IKUBOTHBIX, IMPHUCIIOCOOJCHHBIX K BIMSHUIO Pa3IUYHBIX
9KOJIOTUYECKUX (PaKTOPOB, repOdapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIWBBIX PACTCHUH,
CBETOJIIOOMBBIE, TEHEMIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pAcCTeHHs, Tepbdapuu M KOJUIEKUUU
TEIUIONIIOOUBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX PACTCHUH, UyUena MTUIl U 3Bepel, repdapuu pacTeHUH,
OTHOCALINXCS K rurpoduram, kcepopuram, Me3opuram, KOMHATHbIE PACTECHHS JAHHBIX TPYII, KOJJICKIUH
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PAacTEHUH M KMUBOTHBIX, 00JIa/1al0lIuX
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YyepTaMu IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBU )KU3HH, repOapuy U KOJUIEKIIMU PaCTeHUN
U JKMBOTHBIX PAa3IMYHBIX XU3HEHHBIX (OPM, KOJJIEKUIUU >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKIX B3aMMOJCHCTBHSIX.

JlaGopaTopnasi paboTa «BrisBneHre MPUCTIOCOOIEHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTopHas padoTa «BrisiBiIeHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIUSTHUIO TEMIIEPATYPhI».

JlaGopaTopHas padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PAa3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIAIMIA

DKOJIOTUYECKHE XapaKTepUCTUKU momyisaiuu. [lomymnsmust kak Ouonormyeckas cucrema. Poub
HEOJIHOPOJAHOCTH cpenbl, (U3HUeCKUX OapbepoB U OCOOCHHOCTEW OHOJIOrMU BHIIOB B (DOPMHPOBAHHUU
MIPOCTPAHCTBEHHOW CTPYKTYphI NONysiiuil. OCHOBHBIE MTOKA3aTENN MOMYJIALMH: YACIEHHOCTD, INIOTHOCTb,
BO3pAaCTHas U MOJ0Basi CTPYKTypa, pOK1aeMOCTh, TPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIHS.

DKoJlIoruueckasi CTpykrypa nomyiasinuu. OneHka YUCACHHOCTH MOMysuu. JJuHaMuka nonyJsiuud u
e€ peryssinusi. buornueckuil noteHmMan nomyasiuuu. MoaenupoBaHue TMHaMUKY nonyJisunn. Kpusele pocra
YHUCIEHHOCTH Tonyisiuud. KpuBble BbDKHMBaHUA. Perynsius 4UCIEHHOCTH MOMYJSLUNA: Poib (DaKTOPOB,
3aBUCAIIUX M HE 3aBUCAIIMX OT IJIOTHOCTU. DKOJIOTHUECKHUE cTpaTteruu BunoB (I- u K-ctparerun).

[Tonsitue 00 sKonormyecko Humie Bujpa. MecrooOutanne. MHOromMepHass MOJIETIb SKOJOTUUYECKOU
Humu Jx.M. Xaruuncona. Pazmepsl skosornueckoi Hu. [loTeHmanbHas 1 peaain30BaHHAs] HUILIN.

Bua kak cucrema nomyssiiuil. Apeansl BUIOB. Buabl 1 UX )KM3HEHHBIE CTPATETHU. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAIIUIl )KUBOTHBIX. brosiornueckue MHBAa3MM 4y KEPOTHBIX BUJIOB.

JdeMoHcTpanun

[Toprper: Ix. . XaTuynHCOH.

Tabmuibl U CXeMbl: « IKOJOTUUYECKHE XapaKTEPUCTUKU MOMysuny», «[IpocTtpancTBeHHAs CTPyKTypa
nonynsauuny, «Bo3pacTHble mTupamMuabl nOmyasmuny, «CKOPOCTh 3acelieHHus TOBEPXHOCTH 3eMIId
pa3sIUYHBIMU OpranuzMamm», «Moguenp skonornyecko Humm JIx. M. XatunHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJIJIEKINN )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocobnenus ceMsiH paCTeHUN K pacCeIeHUIO.

Tema 9. Ikos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMBbI.

Coo0miecTBa opraHu3MoB. buoiieHo3 u ero cTpykrypa. CBsi3u MeX1y OpraHu3MamMu B OMOIIEHO3E.

Okocuctema Kak OTKpbiTas cuctema (A. JIkx. Tencnu). DyHKIMOHANBHBIE OJIOKH OPraHHU3MOB B
AKOCHUCTEME: TIPOYIEHThI, KOHCYMEHTHI, peayleHTol. Tpodudeckue ypoBHU. Tpoduueckue menu u CeTH.
AlGuoTtndeckue 010ku 3kocucTteM. [10uBBI U UITBI B 3KOCHCTEMaX. KpyroBopoT BEMIECTB U MOTOK SHEPTHUH B
JKOCHUCTEME.

OcHOBHBIE TMOKa3aTeIN 3KOCHCTeMBbl. buomacca W mpoayKiusi. DKOJOTUYECKUE MUPaMUIbl YHCEll,
OMOMAacChl U YHEPIHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HamnpaBieHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBUYHBIE U BTOPUYHBIE CYKIIECCUU U HMX TMPHUYUHBI.
AHTpPOIIOTeHHBIE BO3JCUCTBUSA Ha cykieccuu. KimMakcHoe coobmiecTBo. buopaznooOpasme u MoiHOTa
KpyTroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie PKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocucmemvl MOpeli U OKeaHos8. IKOCUCTNEeMbl
MYHOp, 71eco8, cmeneti, nyCmulHb.

AHTpPONOT€HHBIE SKOCUCTEMBI. ATpo3KocucTeMa. ArporeHo3. Paznnunst Mexay aHTpONOT€HHBIMU U
MIPUPOIHBIMHU YKOCUCTEMAMU.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas d¢uopa u dayHa.
CuHaHTpomnu3alus TOPOJCKON QayHbl. bronormdeckoe M XO03AHCTBEHHOE 3HAUEHUE AarpoOdKOCUCTEM U
ypO03KOCHUCTEM.
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3akoHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICMCTBHN OPraHU3MOB B 3KOCHCTeMaX. Ponb
KackaoHo2o s¢hghexkma u 6u008-30udpuxamopos (Kuouesvlx 6udo8) 6 OYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoC 3HEPrUM U BEIIECTB MEXAY CMEXHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISLUN U
SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanuzmvl 8030eticmeus 3a2pA3HEHULl PA3HbIX MUNO08 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8o30eticmausi. MeToJ0JI0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX 3KOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuer u  cxembl: «CTpykTypa OuoneHo3a», «DKOcHCTeMa UIMPOKOJIMCTBEHHOTO Jiecay,
«9KocucTeMa XBOMHOrO Jjeca», «DyHKIMOHAJIbHBIE TPYIIIBI OpPraHU3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B 9KocucTeMey, «llenn nmutanus (macTOUIIHAs, AETPUTHAS)», « DKOIOTHYecKast MUPaMHJIA YHCEID»,
«OKosornyeckas nupamuga Ouomacchl», «dKoJorudeckas nupammuaa Heprum», «OopazoBanue 000Ta,
«IlepBuunas cykueccus», «BoccTtaHoBnenue yeca mocne moxkapa», «IKOCHCTEMa 03epa», «ATPOLEHO3Y,
«KpyroBopoT BemiecTB U MOTOK SHEPTHH B arporeHo3ey, «IIpumepst ypooskocucTem».

ObopynoBanue: repdapuy pacTeHUH, KOJUJICKIIMM HACEKOMBIX, dydella NTHII U 3Bepei, repbapun
KyJbTYPHBIX U JUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypo0o3KOCHCTEMBIY.

JlabopaTopHnas pab6ora «/3yuenue pazHOOOpa3usi MEIKUX MOYBEHHBIX UJICHUCTOHOTHUX B Pa3HBIX
HKOCUCTEMAX).

IKCKypeust « IKCKYpCHUs B TUIIMYHBIN OHoreoleHo3 (B AyOpaBy, Oepe3HsIK, eIbHUK, Ha CYyXOIOIbHBIN
WM IOWMEHHBIH JIyT, 03€p0o, 60I0TO)».

IKCKypeust «IKCKypCHsl B arpo’KOCUCTEMY (Ha MOJIE WIIM B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obmermanerapHass o6onouka 3eMiid, TA€ CYLIECTBYeT WM CYLIECTBOBANA JKHU3Hb.
PasButue npezacrasnenuit o 6uocdepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o 6uochepe. Obnactu
6uocgepsl u e€ cocras. JKupoe BerecTBo Ouocepsl U €ero PyHKIHH.

3aKOHOMEPHOCTH CyIliecTBoBaHUs Onochepsl. OcobeHHOCTH OMoCchephl Kak T100aTbHON IKOCUCTEMBI.
JluHamuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKHE LUKIBI (yriaeposa,
a30Ta). PUTMUYHOCTH siBIeHUN B Onocdepe.

3onanbHOCTh Ounocheprl. [lonsitue o OGwome. OCHOBHBIE OMOMBI CYIIW: TYHJZIpa, XBOWHBIE Jeca,
CMEIlIaHHble ¥ HIMPOKOJINCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MyCTHIHU, TPOIMUYECKHE Jieca, BHICOKOTOPBS.
Knumar, pacTUTeNnbHBIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYpCHOT0 MOTEHIMaNa U OMOChEpHBIX QYHKIHUI.

JdemMoHcTpauuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eocdepsr 3emuam», «Kpyrosopor a3ora B npupoae», «Kpyrosopot yriepona B
npupoje», «KpyroBopor kucimopona B npupozae», «KpyroBopor Boasl B mpupoje», «OCHOBHbIE OHOMBI
cymmny, «Knumarnueckue nosgca 3emum», « Tynapay, «Taira», «CMmemanubii jgecy, « [ LInpokoancTBeHHBII
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponuyeckuit gecy.

Ob6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawIas cpeaa

DKOJIOTHYECKUE KPHU3UChI M WX TpUYHHBL Bo3zeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHUe
BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsisHEHHE BOAHOM cpeapl. OXpaHa BOJIHBIX pecypcoB. PazpyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue knumara.
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AHTpPOINIOT€HHOE BO3/ICMCTBME HA PACTUTEIBHBIA M KXUBOTHBIM MHUp. OXpaHa pacTUTEIBLHOIO U
KUBOTHOrOo Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl npupoabl. Kpacuele kuuru. Oco0o oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannueckue cazibl U 300JI0THUECKUE TTAPKH.

OCHOBHBIE TPUHLHUIBI YCTOMYMBOTO pa3BUTUSA 4YEJIIOBEUECTBA U MNpUPOJbL. PanmoHanbHOE
MPUPOIONOIB30BaHUE U COXpaHEHHE OuoJornyeckoro paszHooOpaszus 3emun. OOmIMe 3aKOHOMEPHOCTH
rJI00AMBHBIX JKOJOTUYECKHX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOIO KpH3UCa U €ro BEpOSTHBIC
IIOCJICAICTBUSI.

Pa3BuTne METOZOB MOHMTOpPMHIA pa3BUTUSl ONACHBIX TEXHOI€HHBIX IHpoueccoB. CucmemHvle
uccne0osanusi nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonozuueckoe
pasnoobpasue u obuopecypcvl. Hayuonanvuvle ungopmayuonnvie cucmemvl, obecnewusaroujue 00Cmyn K
ungopmayuu no cocmosiHuO OMOenbHbIX U008 U dKocucmem. OcHo8bl IKoOpeadburUmayuy dIKOCUcmem u
€cnocobos 60pboObLL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX u HA3eMHbBIX IKOCUCTEM.

JdeMoHcTpanun

Tabnuie! 1 cxemsl: «3arps3HeHue atMocheps», «3arps3HeHne ruapocdepony, «3arpsi3HEHUE TOUYBB»,
«ITapaukoBsIii 3¢ dexT», «Ocobo oxpaHseMbIe PUPOTHBIC TEPPUTOPHI», « MOICTH YIPABIIEMOTO MHUPaY).
O6opynoBanue: Qororpaguu OXpaHIEMBIX pAcTCHH W IKUBOTHBIX KpacHoit kuurm Poccuiickoii
Oenepanun, KpacHol KHUTM peruoHa.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MH HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJibTaTaM OCBOEHHUS OOYYAIOMIMMUCS MPOrpamMm
CpenHero oo1ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOSHHS MPOTpaMMbl IO OHMOJIOTUHU BBIIEICHBI CIEAYIOIINE
COCTaBJISIONINE: OCO3HaHHE OOYYAIOIIMMHUCA POCCHUICKON Tpa)KTAHCKOW WACHTUYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH W CAMOOIIPENEIICHHUIO, Haluyue Momusayuyu XK OOyIeHUI0 OHOIIOTHH,
yeneHanpasienHoe pasgumiue BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX LEHHOCTEH |
UCTOPUYECKUX TPAAULIMN Pa3BUTHUSI OMOJOTHYECKOTO 3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb 00YYaIOIUXCS
PYKOBOJICTBOBATBCSI B CBOEH AESITENFHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BAHUS, HAIUYUE NPABOCOZHANUS DKOIOTUIECKON KYIBTYPbI, CHOCOOHOCIU CIABUMb
LEJIN U CTPOUTH )KMU3HCHHBIC ITJIaHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOEHUSI MPOrPaMMBbI 10 OMOJIOTHH JTOCTHTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIHHONW JESITETFHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUUCKUMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYCCKHUMHU U NYXOBHO-HPABCTBCHHBIMHU IICHHOCTSAMU, ITPUHATBIMU B O6HIGCTBC I[MpaBHUJIaMHi U HOpMaMU
MOBEJICHUSI M CHOCOOCTBYIOT TIPOIIECCAM CaMOTIO3HAHWS, CAMOBOCIIUTAHHS W CaMOPA3BUTHS, Pa3BUTHS
BHYTpPEHHEH MO3HINU JTUYHOCTH, TATPUOTU3MA U YBAXKEHHUS K 3aKOHY W MPABOIOPSJIKY, YEIOBEKY TpyAa U
CTaplieMy IMOKOJIEHHIO, B3aMMHOTO YBAKCHHS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HACIEIUI0 U
TpaJuLMsIM MHOTOHAIIMOHAJIBHOTO HapoAaa Poccuiickoit denepannn, MpUpoOE U OKPYKAIOIIEH cpere.

JInyHOCTHEIE PE3YIbTATBl OCBOCHUA yqe6Hor0 nmpeameTa «buonorusn» JOOJIKHBI OTpaKaTb T'OTOBHOCTD
U CIIOCOOHOCTh OOYYaloNIMXCs PYyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIIMEH JTUYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, MO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LEHHOCTSAM POCCUHCKOro OOILIeCTBa, pacIIUpEHHE >KU3HEHHOTO OMbITa U  OIbITa
NesITeNIbHOCTH B IIPOLIECCE peann3allii OCHOBHBIX HAIIPABJIEHU N BOCIIUTATEILHON IS TEIBHOCTH, B TOM YU CJIE
B 4aCTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:
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c(OPMHUPOBAHHOCTH I'PAXAAHCKON MO3UIIMK 00YyYaIOUIerocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O 4YJICHA
POCCHICKOTO 00IIIeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPAaB U OOS3aHHOCTEH, YBAXKCHHIE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCILHOCTH MPU CO3JAHUH yUEOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOITHUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENESTh COOCTBEHHYIO MO3UIIMIO 10 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U
O0OBICHATH €¢;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUIX HEOOXOJIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBHS JTIOJIEH C
pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMU M COL[UAIBHBIM MOJO0XKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOI'O BHIMOJHEHHS YYEOHBIX, [I03HABATEIbHBIX U
UCCIIEIOBATENLCKUX 33]1a4, YBAKHUTEILHOTO OTHOIICHUSI K MHCHHIO OMIIOHEHTOB MPHU OOCYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

c(OPMUPOBAHHOCTh POCCHICKOM TPKIAHCKOW HJICHTUYHOCTH, IMATPHUOTHU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTU mepea PoauHol, ropnoctu 3a cBOM Kpai, cBow PonuHy, CBOH SI3bIK U
KYJbTYpY, IPOLUIOE U HACTOSIIIEE MHOIOHALIMOHANILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJAHOMY HACJIEAMIO U MaMITHUKAM IPUPOJIbI, JOCTUXKEHUAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJT POCCUHMCKHX YUIEHBIX B CTAHOBJIICHHUE U PA3BUTHE OMOJIOTHH, TOHUMAHHUS
3HaYeHUSI OMOJIOTHH B TO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YEIIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOexxIEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pOCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACHh Ha MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSAM, CO3[JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMENHOM KU3HH B COOTBETCTBHUHU C TPaJAULMAMU Hapo1oB Poccuu;

4) 3cTeTUYECKOT0 BOCTIUTAHMSI:

ACTETUUYECKOE OTHOIICHHE K MUPY, BKIIOYAsi ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CTHOpTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3ICHUCTBUS KUBOM MPHUPOIBI U € IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISITH KayecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (GOPMUPOBAHMS KYJbTYPbl 310POBbSI M JIMOLHOHAJBLHOIO
0J1aronosyyus:

MMOHMMAaHUE W Pean3aIlis 3JI0pPOBOTO B 0€30MMacHOr0 00pa3a )KU3HH (3I0pOBOE MMUTAHUE, COOIIOICHHE
TUTUEHUYECKUX MPaBUI U HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHITHHA U OT/ABIXA, PEeryysapHas (uznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIECHUSI K COOCTBEHHOMY (PH3UYECKOMY U
[ICUXUYECKOMY 370POBBIO;

MOHMMAaHWE LEHHOCTHU MpaBWJI HMHIUBUAYaJbHOTO U KOJUIEKTMBHOIO O€30MAacHOrO MOBEACHHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCIECTBUN M HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUs aJIKOTOJIsl, HAPKOTHKOB,
KypeHus);
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6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPY1y, OCO3HAHHUE IICHHOCTH MacTEepPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AaKTUBHOM JIEATETLHOCTH TEXHOJIOIMUYECKOM U COIMAIbHOM HAMpaBICHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIEHO BBIIIOIHSTH TAKYIO JACSITEILHOCTD;

HWHTEpEC K pa3InyHbIM cdepam npodecCHOHATBHON JAeATEIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyy1iel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 0O0OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIC KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYphl: TPHOOPETEHUE OMbITA IIAHHPOBAHUS MOCTYIKOB H
OILICHKU WX BO3MOXKHBIX TTOCIICICTBUM JIJIs1 OKPYIKAIOILEH Cpe/ibl;

OCO3HaHUe T100aTbHOr0 XapaKTepa SKOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

CIOCOOHOCTH HCIOJIb30BaTh MPUOOPETaeMble PU U3YUECHUN OMOJIOTUY 3HAHUS U YMEHUS IIPH PELICHUH
po0JIeM, CBSI3aHHBIX C PAIMOHATLHBIM IPHUPOIOIOIB30BAHIEM (COOITIOICHUE TTPABHII IIOBEICHHS B IIPUPOJIC,
HaIPaBJICHHBIX HA COXPAaHEHUE PAaBHOBECHS B 3KOCHCTEMAX, OXPaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HEMpPUATHE ICHCTBHM, NMPHUHOCSAIIMX BpEH OKpYKaIOIIEeH NPUPOIHON cpene, yMEHHe
MIPOTHO3UPOBATh HEOJArONPUATHBIE OSKOJOTHYECKHE IOCICICTBHS MPEANPHUHUMACMBIX JICUCTBUH W
MpeA0TBpaIaTh UX;

HaJU4YUe PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI, OIbITa ACSITEIHHOCTU
HKOJIOTMUECKOM HaIpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI MU B MTO3HABATEIBHON, KOMMYHHKATUBHOM
U COLMAIbHOW TIPAKTUKE, TOTOBHOCTHM K YYacCTHUIO B MPAKTUYECKOW JESITEIIbHOCTU 3KOJIOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHOHN MPAKTHUKH, OCHOBAHHOTO Ha JWAJOre KyJbTYp, CIOCOOCTBYIOIIETO OCO3SHAHHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATENBCKON KYJIBTYpPHl KaK CpPEACTBA B3aUMOJACHCTBUS MEXIY
JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHKEe Celn(PUKU OMOIOTUU KaK HayKd, OCO3HaHMs e€ poiu B (POPMUPOBAHUU PAIIMOHAIBEHOTO
HAay4YHOTO MBIIUJICHUS, CO3JaHUU LIEITOCTHOTO MPEJCTABIECHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IMHCTBE
MPUPOJIBI, YeJIOBEKa W OOIIeCTBa, B TO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH MpoodsieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJOTHH Ui COBPEMEHHOW IHMBHIIM3AIMU: OOECIeUeHUs: HOBOTO
YPOBHS Pa3BUTHSI MEIUIIUHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PeCcypCHbIS
mpoOJeMbl pa3BUTHS UYEIOBEUECTBA, MOWCKA MYTEeH BBIXOJA M3 TJI00ATBHBIX JKOJIOTHYECKUX TMPOOJIEM U
obecriedeHus nepexoia K yCTOHIMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BAHUIO TIPUPOIHBIX PECYpCOB
1 (POPMHPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TIOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IIEJISIX MOBBIIICHUST OOIIEH KyJIbTYPHI,
€CTECTBEHHO-HAyYHON IPaMOTHOCTHU, KaK COCTABHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTU OOYJarOIINXCS,
dbopMupyeMoii mpu U3y4eHur OHOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMMO3HAHUs, UCIOIb3YEMBIX B €CTECTBCHHBIX HAayKaxX, CIIOCOOHOCTH
WCIIONIB30BaTh TOJIy4aeMble 3HAaHWs JUIsl aHajdu3a W OOBSICHEHUs SBIECHUW OKPYXKAIOIIEr0o MHUpa U
MPOUCXOAAIINX B HEM U3MEHECHUM, YMEHHUE JIelaTh 000CHOBAaHHBIC 3aKIIIOUEHUS HA OCHOBE HAyYHBIX (PaKTOB
Y UMEIOIIMNXCA JAHHBIX C LEIbIO MOTYUYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHHS [UIsl pPEHICHHs MpoOieM B
peaNbHBIX KU3HCHHBIX CUTYAIHIX;
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OCO3HAaHWE IIGHHOCTH HAayYHOH JESTENbHOCTH, TOTOBHOCTh OCYIIECTBISATH TPOCKTHYIO H
HCCIIEJOBATEIbCKYIO IETEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3yIbTaThl OCBOSHHUS Y4eOHOTO mpeaMeTa « bHoorusy BKIIOYAOT: 3HAYUMBIE JUTS
(GhOopMUPOBaHHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIE (MEXIPEAMETHbIE) OOIeHaAYyYHbIC
MOHATHSA, OTPAKAIOIINE IEJOCTHOCTh HAy4YHOW KApTUHBI MHUpa M CHeUu(PUKy METOIOB ITO3HAHMSI,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, sIBJICHHUE, MPOIIECC, CUCTEMa, Hay4HbIH (akT,
NPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeOBaHHe, HAOII0JCHIE, W3MEpPCHHE,
SKCIIEPUMEHT W JAPYTHe€); YHUBEpPCAIbHBIC y4eOHbIE JEUCTBHUS (IMO3HABATEIbHbIC, KOMMYHUKATHBHBIC,
peryisTuBHbIe), obecrneuuBarone ¢GopMupoBaHue (YHKIHOHAIBHOM TIPaMOTHOCTH U COIMANLHOM
KOMITETEHIUN o0y4aromuxcs; CIIOCOOHOCTD oOy4aromuxcst HCII0Ib30BaTh OCBOEHHBIE
MEXIUCIUTITMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIE IEHCTBHS B IIO3HABATEIIHLHOM
Y COUMAIBHOM MPAKTHKE.

B pe3ynbrate u3yueHus: OMoioruu Ha ypoBHE cpeHero obiiero oopazoBaHus y o0yuaroierocs OyayT
chopMUPOBaHbI [T03HABATEIbHBIC YHUBEPCAIbHBIE yUueOHbIE IEHCTBUS, KOMMYHUKATUBHbBIC YHUBEpCAIbHbIC
y4eOHBIC JCHCTBYS, PETYJISITHBHBIC YHUBEPCAILHBIC YICOHBIC CHCTBHUS, COBMECTHAS JICATCIHLHOCTb.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEI CPEIIHEro OOIIero 0oOpa30BaHUS JOJKHBI
OTpa)aTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMY J1€HCTBUAMM:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOATENbHO (HOPMYITUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MIPU OCBOCHHUH 3HAHHUM MTPUEMBI JIOTHIECKOTO MBITIUICHHS (aHAIN3a, CHHTE3a, CPAaBHEHUS,
KinaccupuKanuu, 0000IIeHNs), PACKPBIBATh CMBICT OMOJIOTHYECKHX MOHSATUH (BBIACTATh UX XapaKTepHBIE
MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHATHUSIMHU );

OTIpENIENATh 1NN JEeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHKEHHS, COOTHOCUTH
pe3yIBTATHI IEATETLHOCTH C MIOCTABIIEHHBIMU EJISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE pacCykIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIC, [0 AaHAJIOTHUH), BBHISBISTH
3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIUPOBATH BHIBOIBI M 3aKIIIOUCHHUS;

MIPUMEHATHh CXEMHO-MOJICTTLHBIE CPEJICTBA JIJISl IPEICTABIICHUSI CYIIIECTBEHHBIX CBSI3€H M OTHOIIICHUH B
M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUUH Pa3HOTO PO, BBISIBIECHHBIX B PA3TUYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTheiBaTh IIJIaH pENMICHHS TPOoOJeMbl C Yy4€TOM aHajdu3a HMMEIONIUXCS MaTepUalbHBIX H
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBbHOCTh, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OIICHUBATH
PHUCKH MOCIEACTBUHN AESATENbHOCTH;

KOOPJMHHUPOBATH U BBHIMOJIHATH PabOTy B YCIOBUAX PEaTbHOTO, BUPTYaTbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHCTBHS:

BJIQJICTh HaBBIKAMHU YYEOHO-HCCIIET0BATEILCKOM U MMPOCKTHOM JEATEIHLHOCTH, HABBIKAMU Pa3pEIICHUS
po0sieM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHUS MPAKTHUYCCKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/IOB [TO3HAHMUS;
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HCIIOJIb30BaTh Pa3IMYHbIE BUJBI JACSITEILHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUH,
peoOpa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3AaHUU YUEOHBIX U COIUAIbHBIX
MIPOEKTOB;

(dbopMHpOBATh HAYYHBIN THI MBIIJICHUS, BIaCTh HAYYHOW TEPMUHOJIOTHEN, KIFOUEBBIMH TTOHSATHIMHU
U METOJIaMH;

CTaBUTHh U (HOPMYJIHUPOBATH COOCTBEHHBIE 33a/laud B 00pa30BaTENIbHOM JESATENbHOCTH U JKU3HEHHBIX
CUTYyaIHAX;

BBISIBIIAT TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalU3UpOBaTh 3ajady, BBIABUIaTh THIIOTE3Yy €€
pellIeHus, HaXOIUTh apTYMEHTHI JJI JO0Ka3aTeJIbCTBAa CBOUX YTBEPKICHUI, 3aJaBaTh MapaMeTPhl U KPUTEPUU
pelieHus;

aHAJTM3UPOBATh IOJNYYCHHbIE B XOJ€ PELICHUS 33/Ja4d PE3yJbTaThl, KPUTUYECKHA OLEHHBATH HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh  LIEJICHANPABICHHBIA IMOUCK IMEpeHoca CpelcTB U crnocoOoB  JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETbh NEePEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEACATEILHOCTH;

yMETbh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTell;

BBIBUTATh HOBBbIE WJEU, MpeAsiaraTb OPUTHHAJIbHBIC MOAXOAbI U PEIHICHUS, CTaBUTh MPOOIEMBI H
3aJ]auu, JOITyCKAIOIINe allbTePHATUBHBIC PELICHHUS.

3) padora ¢ nunpopmanmeii:

OPUEHTHPOBATLCS B PA3NUYHBIX HCTOYHHKAX HHPOpMAIMHU (TEKCTe Y4yeOHOro mocoOusi, Hay4HO-
MOMYJISIPHON JUTEpaType, OMOJOTHYECKHX CIIOBapsiX M CIHPABOYHMKAX, KOMIIBIOTEPHBIX 0a3axX TaHHBIX, B
WuTepHere), aHamM3UpoOBaTh WHPOPMALMIO pA3TMYHBIX BUAOB W (QOPM TIPEACTABICHUS, KPUTHUYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMyaMpOBaTh 3aMpOChl U MPUMEHSTh pa3IMYHbIE METOJAbI IPU MOMCKE M 0TOOpe OMOJIOrHYecKon
uHpopMalny, HEOOXOJUMOM [T BBIMOIHEHUS YUeOHbBIX 3a1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHUSA  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIIECHCTBOBATH KYJIBTYpPy aKTHBHOTO UCTIOIH30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY NpeACTaBICHUs OMOJIIOTMYecKoll HHpOpMaIu
(cxembl, TpaduKH, TUArpamMMbl, TAOIHIIBI, PUCYHKH U JIPYTOe);

WCIIOJIb30BaTh HAYUYHBIM SI3bIK B KAueCTBE CpeACTBa Mpu paboTe ¢ OMOIIOrHYecKO HHpOpMaIUei:
MPUMEHSITh XUMHUYECKHE, (PU3NYECKHe W MaTeMaTHYeCKHWe 3HAKW W CHUMBOJBI, (OpMyJbl, ab0peBHaTypy,
HOMEHKJIATypy, UCIOJIb30BATh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHME CPEACTBA HATJISTHOCTH;

BIIaJIETh HAaBBIKAMHM pACTO3HABaHWS W 3alUThl WH(OpManuu, HHPOPMAIMOHHOW OE30MaCHOCTH
JMYHOCTH.

OgJaaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIe€HCTBHSIMU:

1) o6menmue:

OCYIIECTBIISATh KOMMYHMKAllUM BO BceX c¢epax >XU3HU, AKTUBHO Y4YacTBOBAaTh B JHAIOre WIH
JMCKYCCHH TI0 CYIIECTBY OOCYXTaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CY)KICHHS
OTHOCHTEIIFHO BBIMTOJHEHHS TIpelaraeMoi 3a/a4d, YUUTHIBATb MHTEPECHI M COTJIACOBAHHOCTH TTO3UITUIA
JIPYTUX YYACTHUKOB JIMAJIOTa WU IUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOLICHHS, MOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENNOCHIIOK BO3SHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMST4aTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOILIEHUS U B3aUMOJICICTBHS, TIOHUMATh HAMEPEHUS JPYTUX JII0IeH,
MPOSIBIISATh YBAXHUTEIHLHOE OTHOIIEHHWE K COOECeNHUWKY W B KOPPEKTHOW Qopme (HopMyIHpOBaTh CBOU
BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJ/ICTB.
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2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW M MHAMBHIYyabHOM pabOThI MPH pElICHUH
Ouosiornuyeckoii mpo0aeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHSI TPYIIIOBBIX (HOPM B3aUMOICHCTBHSA
IIpU peuIeHny y4eOHO! 3a1auu;

BBIOMpATh TEMATHKY ¥ METOJIbl COBMECTHBIX NEHCTBUI ¢ y4éTOM OOIIMX UHTEPECOB U BO3MOKHOCTEMH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATD L€JIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
JOCTHIKEHHIO: COCTABJIATDH IUIAH JEHCTBUH, paclpenessiTh poju ¢ Y4ETOM MHEHHH YYaCTHUKOB, OOCYXKIATh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKIOr0 yYacTHUKAa KOMaHAbl B OOIIMI pe3ylbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpesaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULMHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKON
3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMUECKOE I[IOBEJECHUE B PAa3JIMYHBIX CUTYyalUsX, MPOSBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OgiajeHne YHMBePCAJIbHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHHSI MPOOJIEM M WX PEIICHUS B XKU3HEHHBIX U
Y4eOHBIX CHUTYaIHsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IE€JICBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JICHCTBHSIX H
MIOCTYIKAaX MO OTHOILIECHHUIO K )KUBOH MPUPOJE, CBOEMY 3[I0POBbIO U 3/I0POBbI0 OKPY’KAOIIHNX ;

CaMOCTOSITENILHO OCYILIECTBIATh MO3HABATENbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaATEIbHON JESITENBHOCTU U )KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITEJILHO COCTAaBJIATh IUIaH pelIeHUs MPOOIeMbI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHNM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYIUIIMU B pasHbIX 00JACTAX 3HAHHM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE
pE3yJIbTATOB LIEIAM,;

BJIaIeTh HABbIKAMHU TI03HABATENbHOM pedIeKCMM KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI H
MBICITUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIOIb30BaTh NMPUEMBI pe(IEKCUU AJIsl OLIEHKH
CUTYyallU{, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO NIPUHUMAThH PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaToOB AEITEIbHOCTH;

3) npuHsATHE CeOsI U IPYTrHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOT0 YEJIOBEKa.

HNPEIMETHBIE PE3YJIbTATHBI
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IIpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS yueOHoro npenmMera «buonorus» Ha yriryOnéHHOM
YpPOBHE OpHEHTHUPOBaHBI Ha oOecrieyeHue MPOPMIBLHOTO o00ydeHus oOyuaromuxcsi Owonorun. OHU
BKJIIOYAIOT: crienu(duieckue JUisi OMOIOTUN HAaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI JICHCTBUI 110 OCBOCHHIO,
UHTEPIIPETAlMM U MPEOOPa30BaHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO IOJYYEHUIO HOBBIX 3HAHUH M UX
IIPUMEHEHHMIO B Pa3JIMUHBIX YUEOHBIX, a TAK)KE B PEAJIbHBIX )KU3HEHHBIX cUTyanusax. [IpenmeTHble pe3yibTaTbl
IIPEJCTABIIEHBI 110 F0JIaM U3YUYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 10 knacce NOMKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe€ M pOJM OHUOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMHPOBAaHNUN €CTECTBEHHO-HAYYHOMN KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB IIPUPO/IbI U PELIEHUH IPobiIeM
palMoOHAIBHOIO PUPOIONOIB30BaHU, O BKIIAI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTUY;

BJIaJICHHE CUCTEMOM OMOJIOTHYECKUX 3HAHUI, KOTOpast BKIIOYAET: OCHOBOIIOJIATAIOIIE OMOJIOTHYECKUE
TEPMUHBI M MOHATHS (KM3Hb, KIETKA, OpraHu3M, MeTa0oiu3M, TIOMEeocTa3, CaMOperyJssanus,
CaMOBOCIIPOM3BEJICHUE, HACJIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U DPAa3BUTHE), OUOJIIOTMYECKUE TEOPHH
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHas TeOpHUsi HACAEACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBuioBa — 0 1ieHTpax MHOTOOOpa3us ¥ MPOUCXOKICHUS KyJIbTYPHBIX PACTCHHIA),
3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IIEPBOrO IMOKOJIEHUS, PACIIEIUIEHUS, YMCTOTHI I'aMeT, HE3aBHUCHMOIO
HacnenoBanus I'. MeHpens, roMOJIOrMYecKuX psAA0B B HacleACTBeHHOM u3meHuuBoctd H. V. Basuiosa),
IPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAMHU HAy4YHOI'O TIO3HAHMS, MCIONb3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAHMX KHUBBIX O0BEKTOB (OIHMCAHKUE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYLIECTBEHHbIC IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT U  DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4Hclie OaKTepuil, rpuOOB, pacTeHU, )KUBOTHBIX U
YelioBeKa, CTPOEHUsI OpPraHoB W CHCTEM OpraHoB pacTeHUH, JKUBOTHBIX, YEJIOBEKa, IIPOLECCOB
KHU3HEICSATENbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHMH, XUBOTHBIX M YEJIOBEKA, OMOJOTMYECKUX
IpOIlecCOB: OOMeHa BelecTB (MeTabonM3M), MNPEBpPAIIECHUs DSHEPruu, OpOKEHHs, aBTOTPOPHOro MU
reTepoTpopHOro THUIOB NUTAaHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MMHTO03a, Meio3a, rameroreHesa,
SMOpHOreHe3a, MOCTAIMOPUOHAIILHOTO Pa3BUTHSA, Pa3MHOXKEHHS, WHIUBUAYAIbHOIO PA3BUTHUS OpraHu3Ma
(oHTOT€HE3a), B3aMMOJICHCTBHS T€HOB, TE€TEPO3HCA, HUCKYCCTBEHHOTO 0TOO0PA;

YMEHHUE YCTaHaBIMBATh B3aUMOCBS3M MEXIy OpPTaHOMJAMM KJIETKH U UX (YHKUUSAMH, CTPOCHHEM
KJICTOK Pa3HbIX TKaHEeW U UX QyHKIUAMH, MEXKAY OpraHaMU U CUCTEMAaMU OPTaHOB y PACTEHHM, )KUBOTHBIX
YesoBeKa U MX QYHKIUSAMH, MEXTy CUCTEMaMH OPTaHOB U MX PYHKIMSIMH, MEK/Ty 3TallaMyd OOMEHa BEIIECTB,
JTanaMM KJIETOYHOTO IMKJIa U YKU3HEHHBIX I[MKJIOB OPraHU3MOB, 3TalaMud AMOPHUOHAIBHOIO DPa3BUTHS,
TEHOTHUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/ibl OOUTaAHMUS;

YMEHUE BBIABIATH OTIIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE€ PACTCHUMH, KUBOTHBIX U
YeNoBeKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE ApPTYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY
JUISL I0KA3aTeNIbCTBA POJICTBA OPTaHU3MOB PAa3HbBIX CUCTEMATUYECKUX TPYIII;

yMEHUE pemaTh OHOJOrMYecKHe 3aJjauyd, BbUIBIATH TNPUUYMHHO-CIEIACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBJICHUSIMH, JI€IaTh BBIBOJBI U MPOTHO3bI HA OCHOBaHHUU
MOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATH JIAOOpAaTOPHBIE W TNpaKTHUYECKUe pabdoThl, cOOM0AaTh MpaBuiia MpH padore ¢
y4eOHBIM U J1a00paTOpHBIM 000pYI0BaAHUEM;

YMEHHE BBIABUraTh TMIIOTE3bI, IPOBEPATh UX SKCHEPUMEHTAIbHBIMU CPEICTBAMH, (HOPMYIUPYs LENb
UCCIIEeI0BaHMsI, aHATU3UPOBATh [10JIy4YEHHBIE Pe3yJIbTaThl U JIeNIaTh BHIBOJIBI;

YMEHHE Y4acTBOBAaTh B y4E€OHO-HCCIENOBATEIbCKONH paboTe MO OMOJIOTUH, SKOJIOTUU M MEIHIIMHE,
IPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ MyOIMYHO MPEACTABIATH TOJIyYeHHBIE Pe3YyIbTaThl HA
YYEHUYECKUX KOH(EPEHIUIX;
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yMEHHE OILICHMBATh JTHYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBaHUW B 00JIacTu OHONOTHH U
MEAUIHMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIO0TBOPEHUE, HAIIPABIEHHOE N3MEHEHNE TeHOMA U CO3aHHe
TPaHCTE€HHBIX OPTaHNU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oyaymiel mpodecCHOHaTbHON AEITEeNbHOCTH B 001aCTH
OMOJIOTHH, MEIULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CETTLCKOTO XO035HCTBA, MUIIEBON MPOMBIILIEHHOCTH,
yriyOJsaTh M03HABATEIbHBIN HHTEpEC, HAPaBICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH Mpodeccuu
U TIPOAOIDKEHHE OMOJIOTHYECKOro 00pa3oBaHus B OPraHU3alUAX CPEIHETO MPO(EeCCHOHATFHOTO U BBICIIETO
oOpa3oBaHwUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buosnorus» B 11 knacce n0MKHBI OTPaXKaTh:

chOpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJU OHOJOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TO3HAHUHM 3aKOHOB MPUPOIBI H
pELIEHNN SKOJOIMYECKUX IIpO0JIEM 4YEJIOBEYECTBA, a TAKKE B PELIEHUU BOIPOCOB PALUOHAIBLHOIO
MPUPOJIONONIB30BaHuUs, U B (POPMUPOBAHUHN LIEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIC POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIAJIETh CUCTEMOI OMOJIOrMYECKUX 3HAHUI, KOTOpas BKJIIOYAET ONpeAeSeHUS U TOHUMaHUE
CYIIHOCTH OCHOBOIOJIAraloMIMX OMOJOTHYECKMX TEPMHHOB M TOHATHH (BHI, SKOcHcTeMa, Omocdepa),
Ouosoruueckue Teopur (3BonorronHas Teopus Y. JlapBuHa, CHHTeTUYECKas TEOPHS IBOIIOIUN ), YUeHHUS (A.
H. CeBepuoBa — o myTtsx u HampaBieHusx sBomtouuu, B.M. Bepnanckoro — o Omocdepe), 3aKoHBI
(reneruueckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apoasimeBoro cxojctsa K. M. bapa), npaBuina
(muaumyma HO. JIubuxa, 3K0JIOrMYECKON NUpaMuibl SHEpruu), runoressl (rumoreza «mupa PHK» V.
I'unGepra);

yYMEHHUE BIa/leTh OCHOBHBIMH METOJaMM HAy4YHOTO IMO3HAHUSA, UCHOJIb3yEeMbIMH B OHOJOTMUYECKUX
MCCTIEIOBAHUSAX JKMBBIX OOBEKTOB W IKOCUCTEM (OMHMCaHHWE, H3MEpeHue, HaOJIoJCHHE, SKCIEPUMEHT),
Croco0aMy BBISIBJIEHHSI U OIIEHKU aHTPOIIOI€HHBIX U3MEHEHUHN B IPUPO/IE;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE IMPHU3HAKU: BHJIOB, OMOTIE€OI[EHO30B, 3KOCHCTEM M OHochepsl,
CTaOWJIM3UPYIOLIETO, JIBUXKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOI'O OTOOpa, aIONaTpPUYECKOro H
CUMIaTPUYECKOT0 BHUA000pA30BaHMsI, BIMSHUS JBIKYLIUX CHUJ 3BOJIOUMU HA TE€HO(QOHI MOIYJISIHH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie 0OMTaHUs, YepEe0BaHUsl HApPaBICHUMN 3BOMIOINH, KPYrOBOpPOTa
BELIECTB U MTOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBaTh B3aMMOCBS3U MEXIy MpPOILECCaMU HBOJIOLUH, ABWKYLIUMH CHUJIaMHU
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIbHBIE MPU3HAKU >KUBBIX CHCTEM, NMPUCIHOCOOIIEHHOCTh BHJIOB K Cpele
oOuTaHUs, aOMOTHYECKUX M OHOTHYECKHMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3€H OpPraHu3MOB B
cooO1iecTBax, aHTPOITOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOIrMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY
JUIS JI0Ka3aTelIbCTBAa POJCTBA OPraHM3MOB Pa3HbIX CHCTEMAaTHYECKUX TpYMI, B3aMMOCBA3H OpPTraHU3MOB U
cpeabl OOMTaHMS, €JUHCTBA YEJOBEYECKUX pac, HEOOXOJUMOCTH COXpAaHEHHsS MHOTooOpasus BHIOB H
9KOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHUS IPUPOBI U UEIOBEUYECTBA,

yMEHHE peliath OHOJOTMYeCKHe 3a/ladd, BBISBISATh NPUYMHHO-CIECJCTBEHHBIE CBSI3M MEXIY
UCCIIETyeMbIMU OMOJIOTHYECKMMH TPOIECCAMU U SIBJICHMUSIMH, JI€1aTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUU
MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JTAOOPAaTOPHBIE W TNpaKTHUYECKUEe paboThl, cCOOMIOAAaTh MpaBmiia MpH padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIABUTATh TUIIOTE3bI, MPOBEPSITh UX SKCIIEPUMEHTAIBHBIMU CPEeICTBaMU, POPMYIUpPYS LENb
HCCIIEI0BaHMsI, aHATTU3UPOBATh MOJIyUYEHHBIC PE3yIbTAThl U JAETaTh BIBOBI;

29



YMEHHE y4yacTBOBaTh B y4eOHO-HCCIEIOBATEIbCKONW paboTe MO OMOJIOTMH, SKOJIOTMU M MEAMIIMHE,
IIPOBOJIMMON Ha 0a3e IKOJIbHBIX HayYHBIX OOIIECTB, U ITyOIMYHO MPEACTaBIATh IOIYYEHHBIE pe3yJIbTaThl Ha
YYEHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLICHUBATh THIIOTE3bl U TEOPUM O MPOUCXOKICHUU KU3HU, YEJIOBEKA U YEIIOBEYECKUX pac, O
IPUYMHAX, IOCIEICTBUAX U CIIOCO0AX MPel0TBpaIleHus [100aIbHbIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBIJIATh OCO3HAHHBIA BBIOOp Oyayuiel npodeccuoHalbHOW NesATeIbHOCTH B 001aCTH
OMOJIOTUH, SKOJIOTUH, NPHUPOJIONOIb30BAHUS, MEIUIIMHBI, OMOTEXHOJOTHH, ICHXOJOTHH, BETEpUHApHUH,
CEeITbCKOTO XO3sICTBA, MUIEBON MPOMBIIIICHHOCTH, YIIIyOJsITh MO3HABATEIbHBIN UHTEPEC, HAIIPABICHHBIH
Ha OCO3HAHHBIA BBIOOpP COOTBETCTBYIOLIEH Ipodeccuu U MPOJODKEHUE OMOJIOrMYecKoro oOpa3oBaHMs B
OpraHu3alMsIX CPEAHEro NPOPECCHOHATBHOIO U BBICIIEr0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/t

g B~ W DN B

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

buonorus xak Hayka

JKuBbIe cUCTEMBI M UX U3YUYEHUE
buonornsa xneTku

XuMUYecKasi OpraHu3aius KIETKA
Crtpoenue u QyHKIMU KIETKU

OOMeH BelIEeCTB U NPEBpALLEHUE SJHEPTUU B
KIIETKE

HacneacrBennas nuapopManus u
peanu3auus €€ B KIEeTKe

JKM3HEeHHBIN TUKIT KIETKH
Ctpoenue u GyHKIIMH OPraHU3MOB
Pa3zmHOXeHUE U pa3BUTHE OPTAHU3MOB

I'emetuka — HayKa O HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPraHN3MOB

3aKOHOMEPHOCTHU HACIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTH

I'eneTtuka yenoseka

Cenexkunsi OpraHu3MOB

buoTtexHonorust u cHHTETUYECKask OMOJIOTHS

PesepBHOE Bpemst

KoaudecTBO 4acoB

Bcero

10

R A~ B~ W O

Kontpoabubie IlpakTuueckue
padoThbI padoThI

0.5

0.5

1.5
1.5

0.5

0.5

31

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

Ne i/

9

10
11
12

HanmeHnoBaHMe pa3aesioB U TeM
NPOrpamMmbl

3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX
MpEeACTaBICHUN B OMOJIOTUH

Muxkpo3BOIIOLNS U €€ PE3YIIbTATHI
MakposBontonus U €€ pe3ynbTaTsl

[IpoucxoxaeHue U pa3BUTHE KU3HHA HA
3emiie

[IpoucxoxaeHne yeaoBeKa — aHTPOIIOT€HES
DKOJIOTHS — HayKa O B3aMMOOTHOIIIEHHUSX

OpraHnu3MOB U HAAOPIraHU3MECHHBIX CUCTEM

C OKpY>Karoleu cpenou

OpranusMsl 1 cpeia OOUTaHUS

DKOJIOTHS BUJOB U MOMYJISIIIUI

DKOIOTUA COOOILIECTB. DKOJIOTUIECKUE
CUCTCMBI

buocdepa — rmobanpHast skocucTemMa
UYenoBek 1 OKpy:Karolas cpesa

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

KoaudecTBO 4acoB

Bcero

14

15

10

12

102

KonTposbHbie
padoThbI

32

13

IIpakTn4yeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHbBIE
(uudgposbie)
oOpa3oBaTejibHbIE

pecypchbl



INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne

. Tema ypoka

buonorus Kkak KOMIIEKCHAs HayKa 1 Kak
4acTb COBPECMCHHOI'O O6H.[€CTBa

JKuBrle cucTeEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3aiysi >KUBbIX CUCTEM

WcTopust OTKPBITHS U U3YYEHUSI KIIETKHU.
Kiterounas teopus

Meto1bl MOJNIEKYIAPHOM U KJIIETOYHOH
6uonorun. [Ipaktuueckas pabora «13yuenue
METOHO0B KJICTOYHOM OMOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepennmnanbHoe NeHTpUdyTrupoBaHue,
[I1IP)»

6 XHUMHYECKHM COCTaB KJIETKHU

MuHepasbHbIE BEIIECTBA KIETKH, UX
Ouosiornyeckas poJib

OpraHnyeckre BEmecTBa KICTKA — OeNKH.

8 JlabopaTopHas pabota «OO0Hapyx)eHHe
OEJIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIAI
CoiicTBa, Knaccupukanys u GyHKIUN
0enKoB

Opranuyeckue BeliecTBa KIeTKH —
yTJIEBOABI

10

KoaudecTBO 4acoB

Bcero

Jara
Kontpoabubie IIpakTuueckue
U3y4eHus
padoThI padoThbI
0.5
0.5

33

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl



11

12

13

14

15
16

17

18

19

20

21
22

23

24

OpraHqucxne BCIICCTBA KJIICTKU — JIMIIUbI

Hyxneunossie kucnotsl. JIHK u PHK.
JlaboparopHas padora «ccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JINYHBIX OPTraHU3MOBY

Crpoenue u pynknuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)
CexBenupoBanue JIHK. Meroabl reHOMHKH,
TPaHCKPUNITOMUKHU, IPOTEOMUKH

MeTob1 CTPYKTYPHON OHOIOTHH

Tunel knerok. [Ipokapuornyeckas kieTka
CrpoeHue 3yKapruOoTUYECKON KIIETKH.
[IpakTnueckas padbora «M3yueHue cBONCTB
KIJICTOYHON MEeMOpaHbI»

IToBepXHOCTHBIN anmapar KJIETKH

OnHomMeMOpaHHbBIE OPTaHOUIBI KIIETKH.
[IpakTuueckas padota «M3ydeHne IBUKEHUS
LIUTOIUIa3MBI B PACTUTEJIBHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast
pabota «MccnenoBanue mia3mMonusa u
JICTIIIa3MOJIN3a B PACTUTEIbHBIX KIIETKAX»

HCMCM6p AHHBIC OpTaHONABI KJICTKH

CrtpoeHue u QyHKIMHU apa

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopnas padora «M3yuenue
CTPOCHUS KJIIETOK Pa3IMIHBIX OPTaHU3MOBY
AcCCUMUIISIIIAS U TUCCUMMIISIIUS — JBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa

34
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0.5
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0.5

0.5



25

26
27
28

29

30

31

32

33
34
35

36

37

BemiecTB. JlabopaTopHas padora «3yuenue
KaTaJIUTUYECKON aKTUBHOCTH (PepPMEHTOB (Ha
IpUMEpe aMHJIa3bl WA KaTalla3bl)»

DepMEHTAaTUBHBIN XapaKTep peaKimil

KJIETOYHOTO MeTabosm3ma. JlabopaTopHas

pabota «M3y4yenue pepMEeHTaTUBHOTO 1
pacliLerieHust IepoKCcHia BOIOpoa B

PACTHTENBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTUBAaTOPHI ¥ OEIKU-UHTUOUTOPBI
ABTOTpOQHBIN TUII OOMEHA BELLIECTB

DoTOCUHTE3

XemocuHTe3. JJabopaTropHas pabora

«CpaBHeHue mpoleccoB POTOCHHTE3A U 1
XEMOCHHTE3a»

AHa’poOHbIe Opranu3Mbl. Busibl OposkeHusI.
JlabopaTtopHas pabota «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U TBIXaAHUS

AspoOHBIE OpraHU3MbI. JTaIbl
SHEPTEeTUYECKOro OOMeHa

OHeprust MeMOPaHHOT'O IPaIUEHTa IPOTOHOB.
Cunte3 AT®: pabota nporoHHoit ATO- 1
CHHTA3bI

Peakuuu MarpuyHoro cuHresa
Tpanckpunuus — Marpuunbiii cuaTe3 PHK
Tpancnsuus u e€ srarbl

KonupoBanue amunokucnot. Poias pubocom
B OMOCHHTE3¢e Oenka

Opranuzanus reHoma y mpokapuor u
3YKapUOT

35
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38

39

40

41
42
43

44

45

46

47
48

49

50

51

MounekyJIapHbIE MEXaHU3MBI KCIIPECCUU
T€HOB Y 9yKapuOT

Bupycel — HekseTouHble (YOPMBI )KU3HH U
obnuratHele apa3uThl. [IpakTuueckas
pabota «Cozanre MoJIeIIu BUPYCay»

Bupycuble 3a06051eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN

HanorexHooruu B OMOJIOTHH ¥ MEIULIHE
JKU3HEeHHEBIN UK KIETKA
Marpuunsii cuares JJHK

XpomocoMsl. JTaboparopHas paboTa
«3yueHue XpoMOCOM Ha TOTOBBIX
MHUKpOIIpernapaTax»

Jlenenue KIETKH — MHUTO3

Tunel knetok. Kapuokunes U IUTOKUHES.
JlabopaTtopHas paborta «Habmroaenne MmuTosa
B KJIETKaX KOHYHMKA KOpEeIIKa Jiyka (Ha
TOTOBBIX MHKpOIIpernapaTax)»

Perynsnus ’KM3HEHHOTO ITUKJIA KJIETOK
OpraHusMm Kak eJMHOE LeJoe

Txanu pactenuit. JlaboparopHas pabota
«M3ydyeHune TkaHel paCTeHUN»

TKaHM )KUBOTHBIX U YEJIOBEKA.
JIaGopartopHas pabota «3yueHue TkaHei
KUBOTHBIX»

Opransbl. Cucremsl opraos. JlaboparopHas

pabota «M3y4yeHue opraHoB IIBETKOBOTO
pacTeHus»

36
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0.5

0.5
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52
53
54

55

56

57

58

59

60
61
62
63

64

65
66
67

68

69

70

Omnopa Tena opraHu3MoB
JIBM>KeHHE OpraHU3MOB
[Intanue opranu3sMoB

IIutanue MO3BOHOYHEIX JKUBOTHEIX.
HI/IH_IeBapI/ITeJ'IBHaH CHCTEMaA YCJIOBEKa

JIpIXxaHue OpraHu3mMoB

HBIX&HI/Ie IIO3BOHOYHBIX )XMBOTHBIX M
YCJIO0BCKa

TpchnopT BCIICCTB y OpraHU3MOB

KpoBeHocHas cucteMa nmo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Beinenenue y opranu3mMos

3amuTa y OpraHu3MoB

HMmmyHHas cucrema yenoBeka
PazapaxxuMocTs 1 peryisinus y OpraHu3MoB

I'ymopasnbHast perynsinus 1 9HI0KpUHHAsS
CHCTEMa KUBOTHBIX U YEJIOBEKa

®opMBI pa3MHOKEHHUSI OPraHU3MOB
[TonoBoe pa3zmMHOKEHUE
Meiio3

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabota
«M3y4ueHne CTpOCHUS MOJIOBBIX KIETOK HA
TOTOBBIX MHUKpOIpEenapaTax»»

WNHnuBuayanpHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

3a1<ﬂazu<a OpraHoB U TKaHEeH 13
3apOJAbIIICBBIX JINCTKOB

S

37

0.5



71

72

73

74

75

76

77

78

79

80
81
82
83

Poct u pa3zButue x)uBoTHBIX. JIabopaTtopHas
pabota «BrIsiBI€HNE TPU3HAKOB CXOZCTBA
3apoJbIIIel TO3BOHOYHBIX KUBOTHBIX)
PazmHoxeHue 1 pa3BUTHE PACTCHUH.
JlaboparopHas pabora «CTpoeHue OpraHoB
Pa3MHOXKEHHUS BBICUIMX PACTCHUI

HcTopus cTaHOBJIEHUS U Pa3BUTHUS FTEHETUKU
KaK HayKH

OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETUKH.
JlaboparopHas pabota «JIpo3oduia kak
00BEKT FeHETUYECKUX UCCIICA0BAHUID)
3aKOHOMEPHOCTH HaCJIEIOBAHHSI TPH3HAKOB.
MoHOorubpuaHOE CKpPEIIUBAHHE.
[IpaxTnueckas padora "U3yuenue
pe3yJIbTaTOB MOHOIMOPUIHOTO CKPELIMBAHUS
y apo3o¢uisr"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEUIBAaHUS

Ananusupyroiee ckpenuBanue. Hermomnnoe
JIOMUHUPOBaHNE

Jurnbpunnoe ckpemubanue. [Ipaktuueckast
pabota «M3yuyeHue pe3yabTaToB
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(PHIIBD»
[{uTonornyeckrie OCHOBBI AUTHOPHIIHOTO
CKpEUIBaHUS

CuenieHHOE Hacle10BaHKEe MPU3HAKOB
XpOMOCOMHas TEOPUSI HACTEICTBEHHOCTH
I'eneTuka momna

I'enoTun Kak 11€10CTHAs CUCTEMA

e
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84

85

86

87

88

89

90

91

92

93

94

I'eHeTH4eCKU KOHTPOJIb Pa3BUTHUS
pacTeHul, )KUBOTHBIX U YEJIOBEKA

HN3MeHuYnBOCTh NMpU3HAKOB. Bubl
U3MEHYUBOCTH

MonudukarnronHas 3MEHYUBOCTh

BapuanuvoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOTU(UKATMOHHONW N3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiaa U
BapUAIIMOHHOW KPUBOW

I'enoTunnaeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

MyTanuoHHast ©3MEHYHBOCTb. [IpakTndeckas
pabota «MyTtauuu y n1po3oduisl (Ha
rOTOBBIX MHUKpOIIpenapaTax)»

3aKOHOMepHOCTI/I MYTAlMOHHOTI'O ITponecca.
ONUTeHETHKA U SITUTSHOMHUKA

I'enernka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHHE U aHAJN3 POIOCIOBHOI»

MeTtoasl METUIIMHCKON T€HETUKU

3HaueHUe MEIUITUHCKON T'¢HETUKHU B
nNpeaAOTBPAIICHNUN U JICHCHUU I'CHCTHUYCCKUX
3a00JIeBaHUI YeI0BEKa

OCHOBHEI€E IOHATHA CCJICKIINU.
JlabopaTtopHas pabota «3ydeHue copToB
KYJIbTYPHBIX PACTEHUI U MOPOJ JOMAIITHUX
KUBOTHBIX)»

39
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MeTob! ceneKIMOHHON paboThI.

95 JlaboparopHas pabota «/3ydyeHne MeTo10B 1
CEJICKLIUN PACTCHUIN
JIoCTH>KEHHUSI CeJIEKIIUU PACTEHHUI U

96 KUBOTHBIX. [IpakTHueckas pabota 1
«IIpuBuBKa pacTeHHI»

COXpaHeHI/Ie, N3YUYCHUEC U UCIIOJIB30BaHNC

97 1
TeHETUYECKUX PECYpPCOB
buoTtexHoMOTHSI KaK HayKa U OTPaCIib
98 npou3BojicTBa. [IpakTrueckas pabora 1
«M3yueHune 00bEKTOB OMOTEXHOIOTHUIY
99 OcCHOBHBIE HAMPABJICHHUS] CHHTETUICCKOU 1
OmosorNH
100 XPpOMOCOMHAsI U TeHHAsI HWH)KEHEPUS
101 Menunnackue OMOTEXHOIOTUN
102 PezepBHbIi ypoK. HOBT(v)peHHe, o0o01ieHue, 1
CUCTeMaTH3aIusl 3HAaHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0
11 KUIIACC
KosamnuecTBo yacoB
Ne
w/n Tema ypoka Beero KonTpoJbHbIe
padoThbI
1 OpomtonuonHas teopus Y. JlapBuna 1
5 JBYoKyIre CUIIbl 3BOJIFOIUHA BUIOB 10 Y. 1

HapBuny
40

0.5

0.5

13.5

IIpakTH4eckune
padoThbI

Jara
U3YYEeHUS

DJIEKTPOHHBIE
uugposeie
o0pa3oBaTte/ibHbIE

pecypcbl



10

11

12

13

14

Bops0a 3a cymiecTtBoBaHNEe, ECTECTBEHHBIHN U
HCKYCCTBEHHBIN 0TOOD

dopMupoBaHUEe CUHTETUYECKON Teopuu
SBOJTIOIINH

DTarnbl HBOJIIOIMOHHOTO Mpolecca:
MUKPO3BOIIOIUS U MAKPOIBOJIOLIUS

HOHy.H}IL[I/I}I — DJICMCHTAapHasd CANHUIA
9BOJIFOIIUH

3aKOH reHeTUYECKOTo paBHOBecus J[xk.
Xapau, B. BaiitnOepra. JlabopaTopHas
pabota «BrIsBIeHUE H3MEHYHBOCTH Y
oco0eil oHOro BUIa»

DOnemeHTapHbIe (HaKTOPBI IBOIOLIUU

Db ekt ocnoBarens. dpdext OyTrIIIOUHOTO
TOpJIbILIKA

Murpauuu. 3019014 NOMYJISALMMA:
reorpaduueckas, 6uonoruueckas

EcrecTBeHHbI 0TOOp — HaNpaBIAIOMIUN
(baxTop 3BONIIOLIUU

[TonoBoit oT6Op

[Tprcnoco01eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPO3BOIIONMHU. JITabopaTopHast
pabota «M3yuenue apomopho30B 1
WMO0AIANITALMM Y PACTEHUH U )KUBOTHBIX)

[Tpumepbl pUCTIOCOOIEHHUH Y OpraHU3MOB:
Mopdosoruueckue, HU3noI0ru4ecKue,
OMOXMMUYECKHE, TOBEIEHYECKHUE.
JlaGopatopHas pabota «IIpucnocoGnenus

41
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15

16

17

18

19

20

21

22

23

24

25

26

27

OpTraHu3MOB U UX OTHOCHUTCJIbHAA
1EJIECO00PA3ZHOCTH

Bun, ero kxpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHUE BIIOB
10 MOP(OJTOTUIECKOMY KPUTECPHUIO»
CtpykTypa BuIa

BunooOpa3oBanue Kak pe3yibTar
MUKPOIBOIIOIIUN

CBs13b MUKPO3BOJIIOIUH U SMTUAECMHOIOTHI
MakpoaBomtonus. [laneonronorunueckue
METOJIbI U3YUYCHHS IBOJFOIIUN
buoreorpaduyeckue MeTOAbI U3y4EHUS
HBOJIIOIUH

3M6pI/IOHOFI/IquKHe U CPABHUTCIIBHO-
MOp(bOJ'IOFI/ILIGCKI/Ie MCTOIbI U3YUYCHU
9BOJJIIOIIMH

MoneKyJIsIpHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MAaTeMAaTUYECKHUE METOIbI
W3YYEHHUS SBOJIOIIH

OO0m1re 3aKOHOMEPHOCTH IBOJTIOINH
AnanTuBHas paguanus. HepaBHoMepHOCTH
TEMIIOB BOJIOIUU

HaydHble THIIOTE3bI POUCXOKICHUS KU3HH
Ha 3emiie

JloHay4YHBIC PEACTABICHUS O 3aPOXKICHUN
KU3HU

OcCHOBHBIE TaIlbl HEOPTAaHUYECKOU
HBOIIOLIUN

42
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28

29

30
31

32

33

34

35

36

37

38

39

40

41

I'unoressl 3apOXKACHUS )KU3HU

Hcropus 3eMiu 1 METOIbI €€ H3YUYCHUSI.
JlabopaTtopHas pabora «3yueHue u
OIHCAaHHUE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

HauanbHble 3Tanbl OpraHn4ecKoi IBOTIOLUH
OBOIIOLUS DYKAPUOT

OcCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIIHLHOTO
mupa. [Ipaktuueckas pabora «13yuenue
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OTJICIIOB»

OCHOBHBIE 3TaIlbl BOJIOIUH )KUBOTHOTO
Mupa

DBOJIOIUS KUBOTHBIX. [IpakTHueckas
pabota «M3y4eHne 0cOOEHHOCTEH CTPOCHUS
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3Butune xu3HM Ha 3eMJie 1o 3pam U
nepuogam

MaccoBble BBIMUPAHHSI — IKOJIOTHUYECKUE
KPU3HCHI MIPOILTIOTO

CoBpeMeHHBIH KOJOTUYECKUI KPU3HUC, ET0
0COOEHHOCTH

COBpeMeHHaH CUCTCMA OPraHNYCCKOT0O MHpa

OCHOBHBIE CUCTEMAaTUYECKHE TPYIIITHI
OpraHU3MOB

AHTPOIIOJIOTHS — HayKa O YeJIOBEeKe

Pazputne Hpe,[[CTaBJICHHf/'I O ITPOUCXOKACHUU
YCJI0OBCKAa

43

0.5

0.5

0.5



42

43

44

45
46
47

48

49

50

51

52

53

54

55

Mecto uenoBeka B CHCTEME OPraHUYECKOTO
mupa. JlaboparopHas pabora «3ydenue
0COOEHHOCTEHN CTPOEHHUS CKEJIETA YEIIOBEKA,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
JBHoKy1IME CUIIbI aHTPOIIOrEHE3a
CootHolieHre OMOJOTHYECKUX U
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E
OCHOBHBIE CTaIMM AHTPOIIOTEHE3a
[Taneoreneruka u najaeoreHOMHUKa
OBOJIIOLUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas padora

«I/I3yquI/Ie 9KOJIOTHYCCKHUX aﬂaHTaHI/Iﬁ
YCIIOBCKa»

MexnucuuIumHapHbIe METOIbI
AQHTPOTIIOJIOTUH

3apokeHNe U pa3BUTUE SKOJIOTUU
Mertonpb! skonoruu. JlabopatopHas padora

«M3yuyeHre MeTo10B HKOJIOTUUECKHUX
HUCCJIENOBAHUIT

3Ha4yeHue 3KOJIOrMUECKUX 3HAHUH 115
4eJIoBeKa

OKkonorudeckue GpakTopsl
AbuoTtnueckue paxkropbl. CBET Kak
sKoJyioruueckuit gpaxrop. JlaboparopHas

pabota «BpIsiBIeHHe npucnocodaeHnit
OpTraHUu3MOB K BJIUAHHUIO CBETA»

Abuotnueckue (axropsl. Temneparypa kak
sKoJsioruueckuit gpaxrop. JlaboparopHas
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57
58
59
60

61
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64

65
66

67

68

69

pabota «BpIsiBIeHNE TPUCTIOCOOICHHIHA
OpPTraHU3MOB K BIIMSHUIO TEMIIEPATyPb»

AbGuotnueckue dakTopbl. BiaxHoCTh Kak
sKosoruueckuii akrop. Jlaboparopuas
paboTa «AHATOMHUYECKHE OCOOECHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUSDY

Cpenbl 00uTaHUs OPraHU3MOB
buosornueckue puTMsl
XKuznenusie GopMbl OpraHU3MOB
buotnyeckue pakTopsl

3HaueHre OMOTHYECKHUX B3aUMOIECHCTBUI
JUISL CYIIECTBOBAHHS OPIaHU3MOB B Cpelie
oOHUTaHusI

DKOJOTUYECKHE XapaKTEPUCTHUKU MOMYIISILIMU
OCHOBHBIE TIOKA3aTEIIN MO JISIIIHH:
YUCIIEHHOCTb, TJIOTHOCTD, BO3pPAcTHAS U
MOJIOBAs CTPYKTypa

OcHOBHBIE TTOKA3aTENN MOMYJISIIH:
POXKIAEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPAIIAN

Dkonoruyeckasi CTpyKTypa MOMyJISIun
JlnHaMUKa TIOITYJISIIIAA U €€ PETYIISIIHS
KpuBbie pocta 4MCIEHHOCTH TOMYJISIIHY.
KpuBbie BEIKHBaHUS

Dkonorudeckas Huma Buaa. JlaboparopHas
pabota «IIpucnocobneHus ceMsH pacTeHUui
K pacceneHuIo»

Bup xak cucrema nomyJisiiui

e

45

0.5

0.5



70

71
72
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7

78

79

80

81

82

83

84
85

3aKOHOMEPHOCTHU MOBEJACHUS U MUTPALIUIA
JKUBOTHBIX

Co00111eCTBO OPraHu3MOB — OHOIICHO3
DKocucTeMa Kak OTKPBITasi CUCTEMaA

KpyroBopot BelecTB 1 MOTOK 3HEPTUHU B
IKOCHCTEME

OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI
DKOJIOTHYECKUE TUPaMU/IbI
H3MeHeHus: coO0IIeCTB — CYKIECCHU

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMBbI MOPEH U OKEaHOB
[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI
TYHJIP, JIECOB, CTEMEH, MyCThIHb
AHTpOHOFeHHBIe 3KOCHUCTEMbI
YpboakocucreMmsl. [Ipaktudeckas padora
«3yuenue u onucanue ypO03KOCUCTEMBD)

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMOJICVICTBUM OPraHU3MOB B
3KOCHUCTEMAX

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN
pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISILIUOHHOM U
HKOCUCTEMHOM YPOBHSX

buocdepa — obmennanerapuas 0607109Ka
3emun

VYuenne B. U. BepHanackoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hepbl

46

0.5



86

87

88
89
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92

93
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97

98

99

100

KpyroBopotsl BeliecTs u
OHOreOXUMHUYECKUE IIUKIIBI

3oHanbHOCTH OMocdepbl. OCHOBHBIC OHOMBI
CylIu

YcroitunBocTh 6Hocheps

DKOJOTUYECKUE KPU3UCHI M MX TIPUIUHBI
Bo3zaeiicTBue yenoBeka Ha Ouochepy
AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
paCTUTENBHBIN U dKUBOTHBIA MU

OxpaHna npupoIsl

OCHOBHBIE IPUHIIUTIBI YCTOWIHUBOTO

Pa3sBUTHA YCIIOBCUYCCTBA U ITPUPOIbL

ParnmonanbHOE MPUPOIOIIOIL30BAHNE U
COXpaHEHHE OMOJIOTUIECKOT0 Pa3HOOOpasus
3emin

O60611eHne 10 TeMe «MUKpPO3BOIOLUS U €€
pe3yIbTAThD)

O600menue mo Teme «MakpoIBOIIONUS U €€
pe3yIBTaThI»

O6006menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3emiie»

O6061enne o teme «IIpoucxoxeHue
YeJI0BEKa — aHTPOTIOT€HE3»

O06o0meHue Mo Teme «IKOJIOTUs — HayKa O

B3aUMOOTHOLICHUAX OPraHU3MOB

O6061enne o Teme «OpraHu3Msl U cpesia
oOuTaHU»
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101 00001eHu e 110 TeMe «DKOJIOTUs BUIOB U

MOy JISILAID

O606menue mo Teme «buocdepa —

102
ry100anbHas HIKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

48

7.5



ITPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHMS

Kon

NpoBepsieMoro

TpeOoBaHUs

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjJbTaTaM OCBOCHUSA
OCHOBHOM OﬁpaSOBaTeJILHOﬁ MmporpaMMmasl CpeaHEro 0611161"0 06p330B3HI/IH

CdopmupoBaHHOCTH 3HAHUHM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B
MMO3HAHUM 3aKOHOB NPHUPOABl W PEIICHUH >XU3HEHHO BaXXKHBIX COLIMAIBHO-
TUYECKHUX, SKOHOMUYECKUX, SKOJIOTHUYECKHUX MPOOJIEM YEI0BEYECTBA, a TAKKE B
pElIeHUH BOMPOCOB PAIMOHAIBLHOTO MPHPOIONOIL30BaHUs, B (HOPMUPOBAHUU
IIEHHOCTHOTO OTHOIIECHUSI K TPUpPOJE, OOIIECTBY, UEIOBEKYy; O BKJIAJE

POCCHICKHX U 3apyO€KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHU

Bnanenue cucremoll 3HaHMH 00 OCHOBHBIX METOJAaxX HAy4YyHOTO ITO3HAHMUS,
WCTIOJIb3YEMBIX B OMOJIOTUIECKUX UCCIIETOBAHMSIX JKUBBIX 00BEKTOB M AKOCUCTEM
(onmcanue, U3MepeHue, MpoBeACHUE HAOMIOIEHU); cl10cO0aMu BBISABICHUS U
OLIEHKU aHTPOIIOTCHHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbIABUIATh TUIIOTE3bl, MPOBEPSITb HUX AKCIEPUMEHTAJIbHBIMU
cpeacTBamMu, (GopMyJHpys LEJb HCCIEIOBaHUS, AHATU3UPOBATh IOTYYEHHbIE
pE3yJIbTAThI U JE€JIaTh BBIBOJBL.

BbisiBieHHEe 3aBHCHMOCTH MEXJy HCCIIEAYEeMbIMU BETUYMHAMH, OOBSICHEHUE
MIOJIyYEHHBIX pe3yJlbTaTOB U (OPMYJUPOBAHHUE BBIBOJAOB C HCIOJIb30BaHHUEM

Hay4HBIX [IOHATHHI, TEOPUHI U 3aKOHOB

YMeHue BIaeTh CHUCTEMON OHOJOTHYECKHX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIOJATaloIIMe OUOJIOTHYECKHe TEPMHUHBI M TIOHSTHS (3KH3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, TOMYJIALHS, SKOCHCTeMa, OMOLIeHO3, Orochepa; METaboIH3M,
TOMEOCTa3, KJICTOUHBII MIMMYHHUTET, OMOCHHTE3 OeJIKa, OMONOIMMEPHI, TUCKPETHOCTD,
CaMOpETyJISlIUS,  CaMOBOCIIPOM3BEICHHE,  HACIEICTBEHHOCTb, HM3MEHYMBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosornyeckue teopuu: kierouHas teopus T. IlIBanna, M. Ilneiinena, P.
Bupxoa; kioHansHO-cenekTuBHOro umMmmyHnurera I1. Opmux, .M. Mednukosa,
XpOMOCOMHasi Teopus HacieiacTBeHHocTH T. MopraHa, 3aKOH 3apOJbIIIEBOIO
cxoactBa K. bapa, sBomtounonnas teopust Y. JlapBuHa, CHHTETHYECKasi TEOpUs
HBOJIIOIUH, Teopus aHTpororeHeza Y. [lapBuHa; Teopusi OumoreoreHoza B.H.
CyxkauéBa; yuenne H.I. BaBuioBa o 1ieHTpax MHOT0OOpa3usi ¥ MPOUCXOKICHHS
KyJbTypHbIX pacTeHud, yuyeHue A.H. CeBeproBa 0 MyTsSX W HaINpPaBICHUSIX
sBoonny, yueHue B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI  (eIMHOOOpa3usi TMOTOMKOB TMEPBOTO  IOKOJICHHS, pacIIeTICHHS

IIPHU3HAKOB, HE3aBUCHUMOI'0 HACJICAOBAHHS ITPU3HAKOB I. MCHI[CHSI; CHCIIJICHHOTI'O
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Hacje[OBaHUS NPU3HAKOB W HapylIeHUs cueryieHuss reHoB 1. Moprana;
FOMOJIOTHYECKUX PSAOB B HacieACTBeHHOW wusmeHuunBocth H.M. Bauiosa;
reHeTudyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra; 3apobIieBoro
cxoxactea K. bapa; 6uorenerndeckuii 3akon 3. ['ekkerns, . Miosiepa);
MPUHIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTapHOCTH );

npaswia (MuauMyma FO. JIubuxa, sxonornyeckoil mupaMuisl yuces, 6uomMaccol
Y DHEPTUHN);

runote3bl (koanepsarHoi A.M. Onapuna, nepsuyHoro OynpoHa k. XomaeliHa,

mukpocep C. Pokca, pudo3uma T. Yek)

YmMmenue peiiaTth IMOUCKOBBIC OMOJI0rNYeCKUe 3ala4i; BBIABJIATL HNPUYHMHHO-
CJICACTBCHHBIC CBA3HM MCKAY HUCCICAYCMbIMU OHOJIOTHYECKUMU O6”I>CKTaMI/I,
mponeccaMu U ABJICHUAMU, ACJIIAaThb BBIBOJAbBI U IIPOTHO3bI HA OCHOBAHWHU IMOJIYYCHHBIX
PE3YJIbTATOB;

COCTaBJATb  I'CHOTHUIIMYCCKHME CXEMbl CKPCIIMBAHUA  JJIdI  Pa3HbIX  THUIIOB
HaCJICAOBAHUS IIPU3HAKOB Y OPraHU3MOB, COCTABJIAITH CXEMBI IICPCHOCA BEIICCTB U

OHCPI'H B SKOCUCTEMAX (uenn IIUTaHuA, ITNIICBLIC ce’m)

YMeHue YCTaHAaBJIIMBATh B3aUMOCBA3HU MCKIAY CTPOCHHUECM U (I)YHKI_[I/IHMI/IZ
OpraHonaoB, KJIICTOK pPa3HbIX TKaHeﬁ, opraHaMu M CHCTEMaMH OpPraHOB Yy
paCTeHI/II\/JI, JKUBOTHBIX W YCJIOBCKA; MCXKY 3TallaMu oOMeHa BCIICCTB, OTallaMu
KJICTOYHOTI'O UKJIa u KHN3HCHHBIX OUKJIOB OpraHnu3MOB; oTallaMHu
3M6pI/IOHaJ'IBHOFO pa3BUTHA; TCHOTUIIOM U (I)GHOTI/IHOM, CI)GHOTI/IHOM 151 (baKTOpaMI/I
CpCablL O6I/ITaHI/I$I; nmponeccamMu 3BOJIIOLUN; IBUKYIIIUMU CUJIaMU daHTPOIIOTI'CHE34,

KOMITOHCHTaMH pa3JINYHbIX SKOCHCTEM U HpI/ICHOCO6HeHI/I$IMI/I K HUM OPraHnu3MoB

YMeHue BhIIENATh CYIeCTBEHHbIE TPU3HAKHU:

CTPOCHHUSI BHPYCOB, KIIETOK TIPOKAPUOT W JYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BI/10B, OMOT€0IIEHO30B, SKOCUCTEM U OUOCHEPBI;
CTPOEHHUS OpPraHOB U CHCTEM OpraHOB pAacTEHHH, KHMBOTHBIX, YEJIOBEKa;
MPOIIECCOB  YKU3HEICATEILHOCTH, MPOTEKAIOMINX B OpPraHW3Max pacTeHUH,
KMBOTHBIX W 4YeJOBEKa; OWOJOTMYECKHX TIPOIECCOB: OOMEHa BEIIeCTB
(Merabonu3M), HMHQOPMALMU W  TPEBpALICHUS  OSHEPrHM, OpOKeHUs,
aBTOTPOGHOIO U reTepoTPOPHOro TUIIOB MUTAHUA, POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeTorenesa, SMOpHoreHesa, NocCTIMOPHOHAILHOTO Pa3BUTHS,
pa3sMHOXKEHHUsS, HHIUBHIYyaJbHOTO  pa3BHTUS  OpraHm3Ma (OHTOTeHe3a),
B3aMMOJICHCTBHUS T€HOB, TeTepo3Hca; MAEUCTBUI MCKYCCTBEHHOro 0TOOpa,
CTaOMJIN3UPYIOUIETO, ABIDKYIIETO M Pa3pbIBAIOIIErO E€CTECTBEHHOTO OTOODA;
aJIONaTPUYECKOT0 U CUMIATPHUUECKOro BUJ000pa30BaHNUS; BIMSHUS JIBIOKYILNX
CHJI 3BOJIIOLIMM HA T€HO(OHJ HOMYJISALUH; MPUCIOCOOTIEHHOCTH OPraHUu3MOB K
cpene oOMTaHus, YepelOBaHHs HANPaBJICHUI HBOJIOIMH; KPYTOBOPOTa BEIECTB

1 IOTOKA SHCPIrur B SKOCUCTCMAX
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ChopmupoBaHHOCTE YMEHHUSI BBIICIATH CYIICCTBEHHBIC NPU3HAKH BUPYCOB,
KIETOK TPOKAPUOT M OJYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJIOB, OMOTCOIEHO30B M IKOCHCTEM; OCOOECHHOCTH TPOIIECCOB
oOMEHa BemIECTB M IMpEBpaIleHUs] »HHEPruh B KJIETKe, (POTOCHHTE3A,
TUTACTHYECKOTO M YHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHTO03a, Meho3a,
OIJIOJIOTBOPEHHMSI, PA3BUTUS W Pa3MHOXKCHHUS, WHIAMBHIYaJIbHOTO Pa3BUTHUS
opranusma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa,
BHUJI000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHus,
BIIMSIHUS. KOMIIOHEHTOB SKOCHUCTEM, aHTPOIOTEHHBIX M3MEHEHHUI B 9KOCHUCTEMAax

CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U MPEBpALeHHs SHEPTUU B buocdepe

YMeEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHME APTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBSI3M OpPraHU3MOB U Cpeabl OOUTAHUS;
€IMHCTBA YEJOBEYECKHX pac; HEOOXOIMMOCTH 3I0pOBOTO o00pa3a KH3HH,
COXpaHEHHUs Pa3HOOOpa3us BUIOB U HKOCHCTEM KaK yCIOBHUS COCYIIECTBOBAHUS

IpUpOAbI U YCJIOBCUCCTBA

YMeHue KpUTHYECKHM OLIEHMBaTh MH(OpMAIMI0 OHMOJOTMYECKOro COJEpKaHMs;
UHTEPIPETUPOBATh ITHUECKUE ACHEKThl COBPEMEHHBIX HCCIEI0BaHUM B
OMOJOrMM,  MEAMLIMHE, OHOTEXHOJOTMH;  paccMaTpuBaTh  IJI00aNbHbIE
AKOJIOTMYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM

COOCTBEHHYIO MO3HIIUIO

MHNEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'3 110 BUOJIOT'NU

Kon

11

1.2

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

buonorusa xak HaykKa. JKuBbIe CHCTEMEI U UX HU3YUCHUC

CoBpemeHnHas OMoJOTUs — KOMILIEKCHast HayKa. bronorndyeckue Hayku ¥ U3y4aeMble UMH
npobnembl. DyHaMEHTaNbHbIE, MPUKIAJHbIE W TIOMCKOBBIE HAy4YHbBIE MCCIIEOBAHUS B
ouostorum.

3HaueHue 61oJI0ruu B POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTHHBI MUpA.
[Tpodeccun, csi3anHble ¢ OHonorueit. 3HaueHre OMOIOTUU B MPAKTUYECKON NeATeTbHOCTH

YCJIO0BCKa: MCIUIIMHE, CCIIBCKOM XO3HﬁCTBC, NPOMBIINIJICHHOCTH, OXpaHC MMPUPOAbI

JXusble cuctembl Kak npeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTb U LEIOCTHOCTb, CIOKHOCTb U YIOPSIJAOYEHHOCTH
CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHM3alUs, CaMOBOCIPOM3BEICHUE, DPA3APAKUMOCTD,
U3MEHUYUBOCTb, POCT U PAa3BUTHE.

YpoBHU OpraHu3allM¥ JKUBBIX CHCTEM: MOJICKYJIAPHBIM, KJIETOYHBIM, TKaHEBBIN,

OpPraHU3MEHHBIH, MOMYJSIIIHOHHO-BUIOBOM, JKOCHCTEMHBIH  (OMOTEeOIEHOTUYECKHIA),
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1.3

2.1

2.2

ouocdepnsiid. [Iporeccel, mpoucxomsiye B KUBbIX cucTteMax. OCHOBHBIE MPU3HAKU

xuBoro. JKu3Hp kak popMa CylieCTBOBaHHSI MAaTEPUHI

Metonbl  Ouwonornyeckod — Hayku.  HaOmromenue,  u3MepeHHe,  SKCIIEPHMEHT,
cucreMaTH3anus, MeraaHanu3. lloHSATHE O 3aBUCHMONM M HE3aBHCUMOH IEPEMEHHOM.
[TnanupoBanue skcnepuMenTta. llocraHoBka m mpoBepka rumnote3. HyneBas rumoresa.
[Tonatue BBHIOOPKH W €€ JOCTOBEpHOCTb. Pa3bpoc B Omosormueckux AaHHbIX. OLeHKa
JOCTOBEPHOCTH  TOJYYEHHBIX pE3yJbTaToB. IIpUUMHBI  HCKaKEHHUS  PE3yJIbTAaTOB

OKCIICPUMCHTA. IToHsgaTHE CTATHCTHYECKOTO TECTa
Knerka kak Ouoiorudyeckas cucremMa

Knerka — cTpyKTypHO-(QYHKLUMOHANbHAs €AMHULA >KUBOTO. MICTOPHS OTKPBITUS KJIETKH.
PaGote! P. I'yka, A. Jlesenryka. Knerounas teopus (T. [LIBann, M. lIneiinen, P. Bupxos).
OCHOBHBIE MOJIOXKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoabl MOJIEKYJISIPHOM W KIIETOYHOH OHOJIOTMH: MHKpPOCKOIHS, XpomaTorpadus,
u1eKTpoope3, METOA MEYEeHbIX aTOMOB, AupdepeHLualIbHOEe LEeHTPU(YTUPOBaHHUE,

KYJbTHUBUPOBAHHUC KIICTOK

XHUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOJIEMEHTBL. Bosa 1 e€ posib Kak
pacTBOpUTENs, peareHTa, y4yacTHE€ B CTPYKTYpPUPOBAaHMM KJIETKH, TEIJIOPETYIISIIUHU.
MuHepanbHble BelleCTBA KIETKU, UX Ouosiornyeckas pojb. Pojib KaTHOHOB M aHHMOHOB B
KIIETKE.

buonornueckue mnonumepsl. benku. AMMHOKHCIOTHBIM cocTaB OenkoB. CTpPYyKTypsl
O0enkoBoil Mosekynbl. [lepBuuHas cTpykrypa Oenka, nentujgHas cBsi3b. BropuuHasg,
TpeTUUHasi, YeTBEPTHUHAsl CTPYyKTypbl. [lenatypamus. CsoiictBa OenkoB. Kiaccudukanus
6enkoB. buonornueckne GyHKIUU OENKOB.

VYraeBoasl. MoHOCaxapuabl, JUcaxapyu/bl, OJUrocaxapuabl U monucaxapuisl. OOmuii mian
CTpOeHHsI M (PU3MKO-XMMHUYECKHE CBOMCTBA YIJeBOJOB. buonoruueckue QyHKunn
YIJIEBO/IOB.

Jlumuasl.  T'uppodunbHo-ruapodoOHble  cBoiicTBa.  Kiaccudukanms — aumumios.
Tpurnuuepunsl, Gocoaunuasl, BOCKH, crepouabl. buonornyeckne (GpyHKIUN JUTHIOB.
OO6mme cBoiicTBa OMOJIOTHIECKUX MEMOPAH — TEKYUIECTh, CIIOCOOHOCTh K CAMO3aMBIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HyxienHoBbIX kucior. HykimeoTuusl.
[Tpunun kommnementapuoctu. [Ipasuno Yaprapda. Ctpykrypa JJHK — nBoiinas cimpains.
Mectonaxoxaenue u Ouonornyeckue ¢ynkuuu JIHK. Buast PHK. ®ynkuuun PHK B
KJIETKE.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B Moiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHOBIECHHBIE TEPEHOCYUKH, UX (DYHKIMHU B KileTKe. CEeKBEHHPOBaHHUE
JHK.

CtpykTypHas OuwoJjiorus: OMOXUMHUYECKHEe W OMO(U3MYECKHE HCCIEAOBaHUS COCTaBa M

MIPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKYJI
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2.3

2.4

Tunbl kneTok: sykapuoTHyeckas M INpokapuoTHuecKas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHMS KIETKH.

Ctpoenue nmpokapruoTudeckoi kiaeTku. Kierounas crenka 6akrepuii u apxeid. OcoOeHHOCTH
CTpoeHUsl TreTepoTpo(HOM U aBTOTPO(PHOHN MPOKAPUOTHUECKUX KIETOK. MecTo W poJib
MPOKAPHOT B OMOIIEHO3aX.

CrpoeHue U (QyHKUMOHUPOBAHHE 3yKapuoTHYeckol kieTku. Ilnazmatnueckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHUecKOM MeMOpaHbl. TpaHCmoOpT BellecTB uepes
TUIa3MaTHYECKy0 MeMOpaHy: maccuBHbIN (auddy3us, odneruénnas nuddysus), ak THBHBIHN
(mepBUYHBIA M BTOPWUYHBIN aKTHBHBIA TpaHcnopt). llomynponumaemocts MeMOpaHBI.
Pabora Harpmii-kammeBoro Hacoca. DHJOLUTO3: MUHOLMUTO3, (harouuTo3. DK30LMUTO3.
Knerounas crenka. CTpykTypa U ()yHKLUH KJIETOYHON CTEHKU pacTeHUM, rpuOoB.
Huromnnaszma. I{uto3onb. I[lutockener. [[Bmwkenue uurToruiazMbel. OpraHoujbl KIIETKU.
OpHoMeMOpaHHbIE OpraHouAbl KIETKU: H3HjomIasMmaruyeckas cers (OIIC), ammapat
lonbky, aM30COMBI, HMX CTpoeHHe W (yHKOMH. B3auMocBs3p 0AHOMEMOpPaHHBIX
opraHouJ1oB kietku. CTpoeHue TpaHyJIIpHOro peTuKyiayMa. CUHTE3 paCTBOPUMBIX OEJIKOB.
CuHre3 K1eTOYHbIX MeMOpaH. [ maakuil (arpanyssipHbIil) 3HI0MIa3MAaTUYECKU I PETUKYITYM.
CekperopHast pynkmusi anmapata ['onpmku. TpaHCoOpT BemecTB B KieTKe. Bakyomm
pacTuTenpHBIX KieToK. Knerounstii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, TUTACTUIBL.

Crpoenne u QyHKIUM MUTOXOHJpPUN W muacTui. [lepBuyHbIE, BTOPUYHBIE U CIIOXHbBIE
m1acTUIbl (POTOCHHTE3UPYIOIIUX 3YKApHOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JEHKOMIACTHI
BBICILINX PACTCHHM.

HememOpannble opranoungsl kietkun CTpoeHue M (DyHKIHMHM HEMEMOpaHHBIX OpPraHOWIOB
kieTku. Pubocombl. MukpodunamenTsl. Mpliieunblie kietku. MukpotpyOouku. Kinerounsiii
ueHtp. CTpoeHHe U JBUKEHHE JXIYTHKOB M pecHHYeK. MHKpOTpyOOUKHM IUTOIUIA3MBI.
Lentpurosns.

Snpo. Ob6onouka siipa, XpOMAaTUH, KapUOIIa3Ma, S/PBIIIKH, UX CTPOCHHUE U (YHKIIMH.
SAnepHpiii  O6enkoBbiii  MaTpukc. [IpocTpaHCTBEHHOE pacHoONIOKEHHE XPOMOCOM B
uHTepdazHoM siape. benku XxpoMaTHHA — THCTOHBI.

Knerounsle  BimroueHusd. CpaBHUTENbHAsT ~ XapaKTEPUCTUKA  KJIETOK  JyKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIT)

AcCCUMMIISAIIMS U TUCCUMWISIIMA — JBE CTOPOHBI MeTabonu3ma. Turbel oOMeHa BEIecTB:
aBTOTPOPHBIH U TeTepoTpodHBIA. VYuacTHe KucCIOpoJa B OOMEHHBIX Ipoleccax.
DHepretudeckoe oOecrneveHue KkieTku: npeBpamieHrne ATdD B oOMeHHBIX mpoleccax.
depMeHTaTHUBHBIN XapaKTep peakiuil KIeToYHoro Meradonuzma. GepMeHTHI, UX CTPOCHUE,
cBOMCTBa U MexaHu3M JeiictBus. Kopepmentsl. OTianuust GepMEeHTOB OT HEOPraHHMUECKUX
KaTajn3atopoB. benku-akTuBaToppl M  OENKU-MHTMOUTOPBI. 3aBHCHUMOCTb CKOPOCTH

(hepMEHTAaTUBHBIX PEAKIIUN OT Pa3InYHBIX (DAKTOPOB.
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2.5

2.6

IlepBHUYHBII CUHTE3 OPraHUYECKUX BELECTB B KileTKe. PorocuHTes. Poib X1opomiacTos B
nporecce ¢doTtocurTe3a. CeroBas u TemHoBass (as3bl. [IpoaykTuBHOCTE (OTOCHHTE3A.
Brnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.
XemocuHTe3.  Pa3HooOpaswe  OpraHU3MOB-XEMOCHHTETHKOB:  HHUTPHUQPUITUPYIOIIHEC
OakTepuu, kene300aKkTepuu, CcepodaKTepuH, BOJOPOAHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

Anarpobubie opranusMbl. Bunbl Opoxenus. [IpoaykTsl OposkeHUsT U WX HCIOJIb30BaHUE
9YeJI0BEKOM. AHaIpOOHbBIE MUKPOOPTaHU3MBbl KaK 00BEKTH OMOTEXHOJIOTHU U BO3OYIUTENN
Oose3Hen.

AdpoOHBIE OpraHu3Mbl. OTambl 3HepreTudyeckoro obOmeHa. I[loAroToBUTENbHBIA HTaIl.
['mukonn3 — 6eCKUCIOPOAHOE paCHICTNIEHUE TIFOKO3HI.

Buonornveckoe OKuCIeHHE, WM KIETOYHOE JAbIXaHHE. Poib MUTOXOHIpHI B Iporeccax
OMOJIOTUYECKOTO OKHCJICHUSI. [{uknnueckue peaKIuy. OxucnuTensHoe
dbochopunupoBanue. I[IpermymiectBa a’poOHOro myTH OOMEHa BeUIECTB Tepen

aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUYECKOT0 0OMEHa

Peakiun MatpuuHoro cunresa. [IpMHLIMI KOMIUIEMEHTAPHOCTH B PEAKLMAX MATPUUYHOTO
cuHTe3a. Peanmszanus HaciencTBeHHON mHpopMmanuu. ['eHEeTHYeCKuit KO, ero CBOWCTBA.
Tpanckpunuus  —  marpuunblii  cuHre3  PHK.  IlpuHnummer  TpaHckpunuuu:
KOMILUIEMEHTAPHOCTb, aHTUIAPAIIEIbHOCTh, ACHMMETPUYHOCTb. TpaHCHALM U e€ dTarbl.
VYyactue TtpaHcnoptHeix PHK B Ounocuntese Oenka. VYcnoBus OuocuHTe3a Oernka.
KoaupoBanue amunokucior. Ponbs pubocom B OuocuHTese Oenka.

Opranuzanys reHoMa y TPOKAapUOT W OYKapuoT. Perynsuus akTUBHOCTU T€HOB Yy
npokapuoT. ['unoresa onepona (®. XKaxo6, XK. Mano). Perymsmus oOMeHHBIX IPOIIECCOB B
kietke. Knetounslii romeocras.

Bupycsl — HekneTouHble (OpMBI KU3HU U OOMUraTHble napasutbl. CTpoOeHHE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychblie 3a00neBanus yenoBeKa, KUBOTHBIX, pacTenuit. CIINI, COVID-19, conmansHsie

1 MCIUIIMHCKHEC HpOGJ’ICMLI

Knerounslii nmkn, ero mepuoisl u peryisnus. Murepdaza u muro3. OcobeHHOCTH
mpoIeccoB, mpoTekaromux B uHTepdaze. IloaroroBka KIETKH K  JICJIEHHUIO.
[IpecunTeTnyuecknii  (MOCTMUTOTUYECKHUM), CHHTETHUYECKHH W  TIOCTCUHTETHYECKHI
(mMpeMuTOTUYECKUI ) TepHOIbl UHTEP(A3BI.

Matpuunelii  cunres JHK — pemnumkaumsa. Ilpunnuner  perumkanuu — JITHK:
KOMIUIEMEHTAPHOCTh, IOJyKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAJUIEIBHOCTh. MexaHu3M
pemwukanun  JIHK. Xpomocombl. CtpoeHue xpomocoMm. TermoMepbl u Tenomepasa.
XpOMOCOMHBIN HAa0Op KIETKHM — KapHOTHUIL. JIWIJIOMAHBIA ¥ TaruIOWIHBIA HaOOpHI

xpomocoM. ['oMmonoruunbie XxpoMocoMbl. [10J10BBIE XPOMOCOMBI.
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3.2

I[eJIGHI/Ie KIICTKH — MHMUTO3. CTaI[I/II/I MHUTO3a U HpOI/ICXOI[HH_II/Ie B HHUX Hpoueccm. TI/IHBI
muTo3a. KapuoknHe3 W UUTOKMHE3. buonorndeckoe 3HaYeHUEe MUTO3a. Perynsuus
MUTOTHYECKOTO ITMKJIAa KIIeTKH. [IporpaMmmupyemas kieTodHasi THOEb — arornTo3.

OyHKIIMOHAIbHAs TEHOMUKA
Opranusm Kak OMOJIOTHYECKasi CUCTEMA

OAHOKJIETOYHBIE, KOJOHUAJIbHBIE, MHOIOKJIETOYHBIE OpPraHU3Mbl M MHOTI'OTKAHEBbHIE
OpPraHU3MBI.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrosioe (BKJIH0Yas BEreTaTUBHOE) U 10J0Bo€e. Buibl
0€ecIoJI0ro Pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYJILHNA, (pparMeHTalusl, KIOHUPOBaHUE.
[TonoBoe pa3muHoxkeHue. IlonoBble kieTku, wWiaM Tramersl. Meiio3. Craaun Melosa.
IToBenenne xpomocoM B Mmeio3e. KpoccuHrosep. buonornueckwii CMbICH MeHo3a U
II0JIOBOT'O Ipoliecca. Meio3 1 ero MecTo B dKU3HEHHOM LIUKJIE OpPraHU3MOB.
IIpenzapoapiieBoe pa3BuTHe. I'amerorenes y :xuBoTHbIX. [1o0BbIe xene3bl. OOpa3oBaHue
U pa3BUTHE MOJNOBBIX KieToK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX KIIETOK.
Ormi010TBOpEHHE W SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIIOAOTBOPEHUS:
Hapy>kHoe, BHyTpeHHee. [lapreHorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Ctaguu sMOpuoreHesa >KUBOTHbIX (Ha
npumepe Jarymku).  Jpoonenme. Tumbl  gpobnenms.  OcoOeHHOCTH — IpOOICHHS
MJIEKOITUTAIOIIMX. 3apOAbIIIEBbIE JUCTKU (TacTpyJisilus). 3akiajka OpraHoB U TKaHEeW u3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiusHME 4YacTell pa3BHBAIOLLErOCS 3apoAblllia
(oMOpuoHanbHAs MHAYKIMS). 3akjajJka IUIaHa CTPOEHHUsl KMBOTHOTO KakK pe3yibTaT
HepapXUUeCcKUX B3aUMOJIeHcTBUM TeHoB. BiusHue Ha aMOpHOHAIbHOE Pa3BUTHE Pa3IMUHbBIX
(hakTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3zButHe xuBOTHBIX. [locTaMOproHanbHbIi nepuo. [lpsmoe u HenpsiMoe pa3BUTHE.
Pazputue ¢ wmeramop¢do3oM y O€CHO3BOHOUHBIX M  TO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MNPSMOTO U HENPSIMOIO pPa3BUTHUS, UX PaCHPOCTpaHEHUE B
npuposae. Tumsl pocta KUBOTHBIX. DAKTOPHI PETYJSLUU POCTa KUBOTHBIX U YEJIOBEKA.
Craaun nocTPMOPHOHATIBHOTO Pa3BUTHUS y KUBOTHBIX M yelioBeka. [leproabl oHTOreHesa
4eJI0BEKa.

Pasmuoxkenue u pa3Bute pacreHuil. 'ameroput u cnopogut. Meiio3 B ’KU3HEHHOM LIUKJIE
pactenuii. OOpa3oBaHue cmop B TIporecce Meio3a. [ameroreHes y pacTeHUM.
Omiog0TBOpPEHNE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOMHOE OIJIOJOTBOPEHHE Y
[BETKOBBIX pacTeHuid. OOpazoBaHME M pPa3BUTHE CEMEHH. MeEXaHM3MbI PeTyJISIUH

OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX

Hcropus cTaHOBIIEHNS U pa3BUTHUS TEHETUKHU Kak HAyKd. OCHOBHBIE TEHETUYECKUE MTOHITHS
Y CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHBIE I€HbI, aIbTEPHATUBHBIE MTPU3HAKH,
JOMUHAHTHBIA M PELECCUBHBIA MPU3HAK, TOMO3UI0OTa, TE€TEPO3UTr0Ta, YUCTas JIMHUA,
ruOpuapl, TeHOTHN, (QeHOTUn. OCHOBHBIE METOMbI TEHETHKU: THOPUIOIOTHUCCKHIA,

LIHUTOJIOTMYECKHUM, MOJIEKYJISIPHO-TE€HETUYECKHI
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3.5

Mouorubpuanoe ckpernuBanue. [lepBblii 3akoH MeHens — 3aKOH eTMHO00pa3us THOPUIOB
nepBoro mnokoyieHus. [IpaBuno pomuHupoBanusi. Bropoil 3akoH Menpaenss — 3akoH
pacierieHuss npusHakoB. [luTonmormyeckue OCHOBBI MOHOTHMOPHIIHOTO CKpEIIMBAHMSL.
['unioresa 4MCTOTHI raMeT.

Ananusupytoiee ckpemniuBanue. [[pomexyTounsiil xapaktep HacienoBanus. Paciernienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

JluruOpuaHoe CKpemuBaHWe. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HACJIeIOBaHMS MPU3HAKOB. [[uTONOrNYecKe OCHOBBI JUTUOPUTHOTO CKPEIIIMBAHHSL.
CuerieHHOE HacnenoBaHue npuszHakoB. Pabotel T. Moprana. CuenieHHOe HacaeI0BaHUuE
I€HOB, HAPYIIEHUE CLETUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.
I'enetuka moma. XpOMOCOMHBIN MEXaHHU3M OIPEACICHUS Moja. AYTOCOMBbI U IOJIOBBIE
XpPOMOCOMBI. |'OMOraMeTHBIN U reTeporaMeTHbIN MoJl. I'eHeTnyeckass CTpyKTypa IOJOBBIX
xpoMmocoMm. HacnenoBanue mpu3HaKkoB, CIIETVICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. llneloTponusi — MHOXECTBEHHOE JACHCTBUE TIEHa.
MHoxecTBEeHHbIN aienn3M. B3anmoaeiicTBre HeauielbHbIX TeHOB. KoMIieMeHTapHOCTb.

Onucras. [lonumepust

B3aumoneiictBue reHotuna W cpeabl npu  (GopmupoBaHud (eHoTHNa. M3MEeHYMBOCTH
NpU3HAKOB. KauecTBEHHbIE W  KOJNMYECTBEHHBIE IPU3HAKM. Buasl M3MEHYMBOCTH:
HEHACJICICTBEHHAs Y HACIIEICTBCHHASI.

MopaudukaionHas U3MEeH4YMBOCTb. Ponb cpensl B (hOPMHUPOBAHMM  MOIU(DHUKAIIMOHHON
n3MeHunBocTH. Hopma peakunu npusHaka. Bapuannonsslil psi v BapuanrionHas kpusast (B.
Noranncen). CpoiicTBa MOTU(PHUKALIMOHHON U3MEHUYHUBOCTH.

I'enotunnyeckass u3MeHYMBOCTh. (CBOMCTBa TE€HOTMIIMYECKOW HW3MEHYMBOCTU. Bujsl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallHOHHASL.

KomOunaruBHas u3MeH4YMBOCTh. Melo03 M TOJIOBOW MpOLEcC — OCHOBAa KOMOMHATHBHOM
W3MEHYUBOCTH. Ponb KOMOMHATMBHOM M3MEHUMBOCTM B  CO3JJaHMHM T'E€HETUYECKOTrO
pa3Ho00pasust B Mpezenax OJHOro BUA.

MyranuoHHass M3MEHYMBOCTb. Buabl MyTanumi: TI'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE W HMHIYLMPOBaHHBIE MyTalMH. SepHbIE M LUTOIUIA3MATUYECKHE MYTAalWU.
Comarnyeckrie ¥ NOJ0BbIE MyTaluu. [I[puurHBI BOZHUKHOBEHMST MyTanuid. MyTareHsl U UX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLECCA. 3aKOH TOMOJIOTHYECKUX
psnoB B HacienctBeHHoW m3MeHunBoctd (H.M. BaBunoB). BHesaepHas u3MeHUYUBOCTh U

HacCJICACTBEHHOCTD

Kapuotun uenoBeka. MexayHapoaHass HporpaMMa HCCIEJOBaHUST T€HOMa YeJIOBEKa.
Metonabl W3yYCHUS T'€HETHKU yeJIOBEKA: reHeaJornuecKui, OJM3HELIOBBIN,
IIUTOr€HETUYCCKHUH, MOMYJISIIIMOHHO-CTATUCTUYECKHIA, MOJIEKYJIIPHO-TEHETUYECKU .
CoBpeMeHHOE onpeaecHue TCHOTHIIA: IIOJJHOTCHOMHOC CEKBEHUPOBAHHUE,
TeHOTUITUPOBaHUE, B ToM uncie ¢ momotbio [T1[P-ananu3a. HacinencrBenHblie 3a00meBaHus

YyeoBeKa. ['@HHBIE M XPOMOCOMHBIE OOJIe3HM 4esioBeKa. boie3Hu C HacleacTBEHHON
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4.1

4.2

npeaApacnoIOKCHHOCTBIO. 3HaucHUe MCI[HHHHCKOP'I TCHCTUKHU B IPCAOTBPAILLICHUN U JICUCHUN

FeHETHYECKHX 3a00J1eBaHni uestoBeka. CTBOIOBEIC KIIETKH

JlomecTukaius u cenekuust. 3apokAeHue ceNleKIUU 1 fomectrkanuu. Yuenue H.W. BaBuiosa
0 LIEHTpaxX MPOMCXOXAEHUS U MHOrooOpas3usi KyJlbTypHBIX pacTeHuil. Ponb cenekuuu B
CO3/IaHMM COPTOB pAcCTeHWH M MNOpoJ >KUBOTHBIX. CoOpT, mOpojaa, IWITaMM. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HACJIEACTBEHHOM n3MeHunBocTy H.M. BaBuiosa, ero 3nauenue s
CEJIEKLIUOHHOM paboTBhI.

Meroapl CeNneKIMOHHON padoThl. MICKyCCTBEHHBIN OTOOpP: MacCOBBIN M MHIUBHUAYAJIbHBIMH.
Dtarnbl KOMOMHAIIMOHHOW ceNleKIuu. VciblTanne nMpou3BouTeNeH Mo moToMcTBy. OTOOD
10 TEHOTHITY C IIOMOIIBIO OIIEHKU ()EHOTHITA TOTOMCTBA M OTOOP 1O TCHOTHUITY C TTOMOIIBIO
ananusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNEeKIHOHHOW paboTel. PagmanuonHsii u
XUMHYECKU MyTareHe3 Kak HCTOYHHK MYyTallMid Yy KyJIbTYpHBIX (DOpM OpraHu3MOB.
Hcnonb30BaHne T€HOMHOI'O peNaKkTUpOBaHUS M MeToa0B pexkomOuHaHTHBIX JIHK nns
MOJIyYEHUSI UCXOJIHOT'O Marepuaa Jiisl CEeNeKLIHH.

[Nomyuenue nonumonioB. BHyTprBHIoBas rubpuu3anus. bIuskoponcTBeHHOE CKpelBaHue,
Wi uHOpUAMHT. HepoICTBEeHHOE CKpEIMBAaHUE, WU ayTOPUIUHT. ['eTepo3nc U ero Mmpu4IuHEIL.
Hcnonb3oBanue rereposuca B cenekiun. Otnanéunas rudpummsanust. [Ipeomonenue 6ecruioaus

MCKBHUIOBBIX I'I/I6pI/I,Z[OB. Z[OCTI/I)KGHI/IH CCIICKIIUH paCTeHHﬁ M ) KUBOTHBIX

OOBeKThl, HCIONB3yeMble B OWOTEXHOJIOIWH, — KIETOYHbIE U TKAHEBBIE KYJBTYpHI,
MHUKPOOPIaHU3MBbl, UX XapakTepUCTHKa. TpaaulMoHHas OUOTEXHOJIOTHS: XJeOOoNeueHue,
MOJy4YE€HHE KHUCIOMOJIOUHBIX MPOAYKTOB, BHHOJAENNE. MMKpPOOHOIOTHYECKUH CHHTE3.
OOBekTel MHKpoOMonorndyeckux TexHojoruil. IlponsBoacTBo Oenka, aMUHOKHMCIOT U
BUTaMUHOB. MICKyCCTBEHHOE OIIOIOTBOPEHUE. PEKOHCTPYKINS ANIIEKIIETOK U KIIOHUPOBAaHUE
KUBOTHBIX. METO/ TpaHCIUIAHTALIUN SIEP KIIETOK.

XpOoMOCOMHasl M IeHHasi UHKeHepus. MICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAHUE
pekomOuHanTHbIX JIHK. JlocTmkeHWs W TMEpPCHEKTHBBI XPOMOCOMHOM U TEHHOM

HWHXXCHCPUU. Me)II/IIII/IHCKI/Ie ouorexuoornu. Mcmnonn3oBaHne CTBOJIOBLIX KIETOK
CucreMa 1 MHOTOOOpa3He OpraHMIecKoro Mupa

bronornueckoe pazHooOpaszue opranu3mMoB. COBpeMeHHas CUCTEMa OPraHU4eCKOro MHpa.
[Mpunmunsl  knaccudukanuu — opraHu3MoB. OCHOBHBIE  CHUCTEMATHUECKHE  TPYIIIBI
OpraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu,
apxew, OJHOKJIETOYHblE TPHUObI, OJHOKJIETOYHbIE BOJOPOCIH, JAPYTru€ MPOTUCTHL
Kononunanbuple opraHu3mbl. [IBIH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOUHBIX OpraHu3MoB. Pa3apaxumocTts y

OAHOKJICTOYHBIX OPIraHU3MOB. Takcucer

MHorokjieTouHble pacTeHHs. B3anMOCBA3b YyacTei MHOTOKJIETOYHOTO OpraHu3ma. TKaHu,

Opradbl U CUCTEMBI OPTraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KakK €IUHO€C LICJI0C.
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Txanu pacreHuif. TuUmIbl pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHas, IOKPOBHA,
IPOBOJAINAsA, OCHOBHas, MexaHndeckasd. OcOOEHHOCTH CTpoeHus, GQYHKIMA U

pacrosoKeHusl TKaHel B OpraHax pacTeHH

BereratuBHble U reHepaTUBHBIE Opranbl pacTeHuid. DyHKIIMU OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenunii. JIBuKEHUE MHOTOKJIETOUHBIX PACTEHUH: TPONU3MBI U HACTHM.
[Tornomnienue BOJbI, YIIACKUCIOTO ra3a U MUHEPAJIbHBIX BEIECTB pPACTCHUSAMU. [[pixaHue
pactenmii. Jluddys3ust razoB yepe3 MOBEPXHOCTh KICTKU. TPAHCIOPTHBIE CHUCTEMBI
pacteHuii. Bbigenenue y pacreHuil. 3amura y MHOTOKJIETOYHBIX pacTeHuid. Kyrtukyna.
CpenctBa NacCUBHOM M XUMHYECKOM 3aIllIUThl. DUTOHITUIBI.

PazgpaxkumocTte W perynsiiuss 'y OpraHu3mMoB. PazgpakumocTb U peryisinus  y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

MHOroKJIETOYHBIE KUBOTHBIE. B3aMMOCBS3b YacTell MHOTOKJIETOYHOTO Opranu3ma. TkaHu,
OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O0 opranuzma. Opranu3M Kak €JMHOE IIeJI0€.
I'omeocras. TkaHW >KUBOTHBIX M deloOBeKa. THIIBI JKUBOTHBIX TKaHEH: SIMTEJIMAaJIbHAs,
COCMHUTENIbHASA, MbllleyHasi, HepBHas. (OcoOeHHOCTH CTPOEHMs, (QYHKIUH U

PAaCIIOJIOKCHU A TKaHEH B opraHax XMBOTHBIX WM YCJIOBCKaA

OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM opraHoB. Omnopa Teina
opranu3mMoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapykHbIl u
BHYTpEHHUH ckeneT. CTpOeHUE U TUIIBI COEANHEHNS KOCTEM.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTaHne >kxuBOTHBIX. [IMTaHME MO3BOHOUYHBIX
KUBOTHBIX. JIpixanue xuBOTHBIX. KoxHOe nbixanue. KadepHoe 1 TErouyHoe JAbIXaHue.
JlpIxaHWe TI103BOHOYHBIX >KMBOTHBIX. OBOJIOIMOHHOE YCJIOXHEHHE CTPOEHHUs JETKUX
[I0O3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMA 4YeEJIOBEKAa. MeXaHU3M BEHTWIALNU
JNETKUX Yy NOTHIL M MIEKONMMUTAOMUX. TpaHCHOpPT BEIECTB y OpraHU3MOB. TpaHCIOpPT
BEUIECTB Yy KHUBOTHbIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHocHasi cucrema
MMO3BOHOYHBIX KUBOTHbIX. Kpyru kpoBooOpaiieHusi. OBOJIIOLUOHHBIE YCIOKHEHUS
CTPOEHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX. BbleneHne y opraHuzMos.
Brinenenue y xxnBoTHbIX. CokpaTuTeNbHbIEe BaKyonu. Opranbl BelieneHus. CBA3b NOJIOCTH
Tela C KPOBEHOCHOW M BBLACTUTENBbHON cucTtemMamu. BpiieneHne y M0O3BOHOYHBIX
KUBOTHBIX. 3allIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U NX MPOU3BOIHEIE.
PasnpaxxumMocTs W perymsiuus y OpraHu3MoOB. Pa3gpaXumMocTh y OJHOKJIETOUHBIX
opranu3moB. Takcuchl. Pa3gpaxumMocTb W perynsuus y MHOTOKJIETOYHBIX PACTEHM.
PocToBbIe BemiecTBa U UX 3HaYCHHE.

HepBHas cuctema u peduiekTopHasi peryisiiys y MHOTOKJIETOUYHBIX KMBOTHBIX. HepBHas
cucTeMa U €€ OTAENbl. ODBOJIOLIUOHHOE YCJIOXHEHHE CTPOEHUS HEPBHON CHCTEMBI Yy
KUBOTHBIX.

Pazpabotka anroputmoB u mporpamm st 3GGEKTUBHON (PYHKIIMOHATHHOW aHHOTAITUU
TC€HOMOB, TPAHCKPUITOMOB, IMPOTEOMOB, METa00JIOMOB MHKPOOPTaHU3MOB, pPACTCHHUH,

JKHUBOTHBIX U YCJIOBCKA
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6.1

6.2

OpFaHI/BM YCJIOBCKA U €T0 3JOPOBLC

Opranel U cucTteMbl OpraHoB uenoBeka. OTHeNbl TOJOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pedrnextopHas ayra. be3ycnoBHble M YCIOBHBIE pe(IeKChI.
I'yMopanbHass perynsiuus M SHIAOKPDUHHAs CUCTEMA JKMBOTHBIX M 4YesoBeKa. JKesessl
SHJOKPUHHOM CUCTEMBI M UX TOPMOHBI. [lelicTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOU M
SHIOKpPUHHOW cucTeM. ['mmoranamo-runodusapHas cucrema. Peduexc u pediiekropHas

nyra. besycnoBHbIe U YCIOBHbIE pehIeKChI

3ammra opraHu3Ma oT Oose3Heidl. MmmyHHas cucrema uyenoBeka. KileTouHbId |
TYMOpPaJIbHBIA UMMYHUTET. BpoxkaEHHBIN, MPpUOOPETEHHBIN CrIeU(PUISCKU UMMYHUTET.
Teopust knonanbHO-cenekTuBHOro ummynurtera (I1.0pnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble OTBETHl OpraHu3MoB. Poiib BpOXAEHHOTO WMMYHHUTETAa B Pa3BUTHH

CHCTEMHBLIX 3a00JIeBaHUI

KpoBeHocHass cuctema u e€ opransl. Cepjue, KpOBEHOCHbIE cocyabl M KpoBb. Kpyru

KpoBooOpanienus. Pabota cepua u e€ perynsuus

HLIXaHI/Ie YCJIOBCKA. I[I/I(I)(i)YSI/ISI ra30B 4CpPEC3 MMOBCPXHOCTL KIICTKH. HLIX&TGJIBH&SI CHUCTEMaA

YCJIOBCKaA. HBIXaTCJ'ILHaH ITOBCPXHOCTD. PCFYJ'IHI_[I/IH JbIXaHUs. I[BIXaTCJ'ILHLIe 00BEMBI

HI/IH_IeBapI/ITCJ'ILHaH CHUCTEMaA YCJIOBCKA. OT)IGJ'ILI MUIICBAPUTCIIBHOT'O TpaKTa.

HI/IH_IeBapI/ITeJ'ILHHe KCEJIC3bI. BHy'TpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOYHOC MHUIICBAPCHUC

IlokpoBel m wux mnpousBoaHsle. Opranbl BbieneHus. Ilouku. CrpoeHune n
¢byHKuUMOHMpOBaHUE HedpoHa. DuibTpalus, cekpeuus U OOpaTHOE BCACBIBAHUE Kak

MeXaHMU3MBbI paboThl OpraHoB BblaenaeHus. OOpa3zoBaHHe MOYH Y U€IOBEKa

JIBrokeHure denoBeka: MbllieuHas cuctema. CkeneTHbIe MBIIIIB 1 uX padora. CTpoeHune u

THIIBI COETMHEHMS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OodonionHast Teopust Y. Jlapsuna. [Ipeanockuiku BOSHUKHOBEHHS TapBUHU3MA. JKU3HB 1
Hay4Has aesartenbHocTh Y. /lapBuHa.

JIBMOKyIIIHEe CHITBI BOJIONMHY BU0B 10 Y. JlapBuHY (BBICOKast ”THTEHCUBHOCTh PA3MHOKEHUS
OpraHM3MOB, HACJE/ICTBEHHAs: HN3BMEHYUBOCTb, 00phOa 3a CyLIECTBOBAHNE, ECTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunternyeckoit Teopun sBoouuu (CTI). Heifrpanbhas Teopus 9BOJIOLNH.
CoBpeMeHHass 3BOJIOIMOHHAs OWoNOTMs. 3HAu€HHE OHBOJIOLHMOHHONM TEOpUH B

(hOpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

[lonmynsuus kak aJeMEHTapHas €IWHULA 3BOMIONUH. COBpPEMEHHBIE METOABI OLEHKU
TEHETUYECKOr0 pa3HooOpa3us M CTPYKTypbl momynauui. M3meHenue reHodoHIa
MOMYJIALUY KaK 3JIEMEHTapHOE 3BOJIIOIIMOHHOE SIBJIEHHE. 3aKOH FT€HETHYECKOTO PABHOBECHS
JUx. Xapnu, B. Baiin6epra.

OneMeHTapHble (DaKTOphl (IBMKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoLEecC.

KomOunatuBHas u3MeHYMBOCTH. Jpelid) TeHOB — ciryuyaiiHble HEHANTPaBJICHHBIC U3MECHECHHUS
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6.3

6.4

gyacToT ayuieneil B nomymauusax. Dddexr ocnoBarens. Murpauuu. M3051s1us DOMyIAIIA:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOIorndecKas (penpoayKTUBHAS ).

EcrecTBeHHbIl 0TOOp — HampaBisIOIUi (akTop 3BOMIONMUA. DPOPMBI €CTECTBEHHOTO
orOopa: IBWXKYIIMHA, CTaOWIM3UPYIOUIMHA, pa3pbIBalOINi (qu3pynTuBHEIA). IlonoBoii
otoop.

ITpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHUKPOIBOJIOLMH. BO3HMKHOBEHHE
IpUcrocoOaeHuit y  opraHu3MoB. Apomopdo3sl U uauoaganrtanuu. Ilpumepsr
MpUCIIOCOOTICHNUN Y Oprann3MoB. OTHOCUTEIBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xputepum m CTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MHKPO3BOJIOLUU.
W3onsauus — ximoueBoi gaxTop BugooOpasoBanus. Ilytu u cnocoObl Bup00Opa3oBaHUS:
ajuionaTpudeckoe (reorpaguueckoe), CUMIaTpUUECKOe (IKOJIOTHYECKOE), «MIHOBEHHOE
(monmurmonau3anus, TuOpuan3anus). JJJIMTeTbHOCTh IBOIIOIIMOHHBIX TIPOIIECCOB.
MexaHu3Mbl (POPMHUPOBAHUST OMOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp »BomtOnMOHHONW OMONOrMHM B pa3pabOTKe HAy4YHBIX METOAOB COXPaHEHMs
O6uopazHooOpazus. MUKPO3BOIIOMS M KO3BOIIOLUS MApa3sUTOB U UX X035€B. MeXaHU3Mbl

(hopMUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPLOBI ¢ HE

MeTtoapl u3yueHus: Makpo3Boitoluu. [laneonTonornueckre METOAbl U3YyUEHHS IBOJIIOLINH.
[lepexonnbie GOpMBI U PUIIOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduyeckne MeTo b1 n3ydeHus 3Boonuu. CpaBHeHHE (GI0pHI U hayHbl MATEPUKOB
1 ocTpoBOB. buoreorpapuueckue obnactu 3emMan. BUabl-3HIEMUKH U PETUKTHI.
OMOpPHOIOTHYECKUE U CPABHUTEIBbHO-MOP(OIOrHUYECKHE METOJbl M3YyUEHUS HBOJIIOLHUU.
I'eneTnueckue MeXaHU3MbI SBOJIIOIIMM OHTOTE€HE3a U MOSBJICHHUS SBOJIIOLIMOHHBIX HOBIIIECTB.
I'oMosiornuHble M aHAJIOTMYHBIE OpraHbl. PyauMmeHTapHble OpraHel M aTaBU3MBL
MonekyaspHO-TeHeTHYeCKue, OMOXMMUYECKHEe M MaTeMaTH4YeCKHe METOJbl H3y4eHUs
sBoioMU. ['oMonornuneie reHsl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUITOTEHETHUECKUX
JIePEBbHEB.

XPpOMOCOMHBIE MyTalluy 1 DBOJIOLUS TEHOMOB.

OOu1re 3aKOHOMEPHOCTH (TIpaBuiia) BoJtoIUH. HeoOpaTUMOCTh HBOIOIMK. AJanTHBHAS

panuanusi. HepaBHOMEPHOCTH TEMITOB 3BOFOLIMHI

Hayunble TuIoTe3sl NPOUCXOXKICHHUA JKM3HM Ha 3emiie. AOHOreHe3 M MaHCHEepMUs.
JloHayuHbIe Mpe/ICTaBICHHS O 3apOKICHUH KU3HU (KpeallnoHu3M). [ umnore3a mocTostHHOTro
camo3apokJeHusl Ku3Hu u e€ omnposepxkeHue onbitamu ®. Peau, JI. Cnannanuanu, JI.
[Tactepa. [IporcxoxaeHue KU3HU U acTPOOUOIIOTHSL.

OcHoBHBIE 3Tanbl HEOPraHWYeCKOU ABoonnH. [1nanerapHas (reosorudeckast) 3BOIIOLUS.
Xumuueckas BOJIOLUSA. AONOTeHHBIN CUHTE3 OPraHUYECKUX BEILECTB U3 HEOPIraHUYECKHX.
Onpir C. Mumiepa u I'. FOpu. O6pa3oBanue nmoaumepo n3 MoHomepoB. KoarepBarHas
runote3a A.M. Onapuna, runoresa nepsuyHoro OynsoHa J[x. XonneitHa, reHeTndeckas
runoreza . Mémnepa. Pubosumer (T. YUek) u runoresa «vmpa PHK» V. T'mnGepra.

®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.
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6.5

HUctopus 3emimn u  Metonsl €€ wu3ydeHHd. Vckomaemble OpPraHMYEeCKHE OCTAaTKH.
I'eoxpononorust u e€ wmeroapl. OTHOCHTENbHAsE U aOCONIOTHAsE TE€OXPOHOJIOTHUA.
['eoxpoHOnOrMYecKas mKajna: 30Hbl, 3pbl, IEPUOBL, FTOXH.

HavanpHble dTansl opraHudeckod »Bosronuu. IlosBiaeHue u 3BOMIOLMS NMEPBBIX KIETOK.
Opontonus MeTabosn3ma. BosHHKHOBEHME ITEepBBIX 3KocucTeM. COBpEMEHHbIE MUKPOOHbIE
OMOIUIEHKU KaK aHajor mepBbIX Ha 3emie coobmectB. CtpomaTonuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIIOLUOHHOE MPOUCXOXKICHUE BHUPYCOB.
IIpoucxoxkaeHUE MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHMKHOBEHHME OCHOBHBIX TIpYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOMIONMU BBICHIMX pacTeHud. OCHOBHbIE apoMOp(oO3bl pacTeHUil.
Brixon pacrenuii Ha cynry. [losiBieHHE CIIOPOBBIX PACTEHUH W 3aBOCBAaHUE MMHU CYLIM.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tallbl HBOJIOLUM >KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3phIB — MOSIBICHHE COBPEMEHHBIX THIMOB. [lepBbie
XOPIOBBIE )KUBOTHBIE. JKH3HB B BOZIe. DBOIONHS TO3BOHOYHBIX. [Iporcxoxnenue ampuomii
n pentwmid. [IpoucxoxnaeHue wmieKonuraromMx W OTyl. [IpUHIUI — KIFOYEBOTO
apomopo3za. OcBoeHre OECTIO3BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3BuTHe xu3HM Ha 3eMiie 10 3paM U NEpUOJaM: apXei, MPOTEepPO30H, NaNe030i, ME3030M,
KaifHO301. OO1as xapakTepucTUKa KiIMMaTa U reojlorndeckux npoueccon. [losBnenue u
paciBeT XapaKTepHbIX OPraHU3MOB. YTiieo0pa3oBaHUe: €ro YCIOBUS U BIMSHUE Ha Fa30BbIN
cocTaB aTMochepsl.

MaccoBble BBIMHUpaHMsI — JKOJOTMYECKHE KpU3HCHI Ipouutoro. IIpuumHbl M ciencTsus

MaccoBbIX BIMUpaHHUil. COBpEMEHHBIN IKOJIOTUYECKUIN KPU3HUC, €T0 0COOEHHOCTH

Pa3nens! u 3agaun antpononoruu. Meroas! anTponosorud. CTaHOBIEHHE NPEICTaBICHUN
0 MIPOUCXOXKIAEHUHU YyesioBeka. COBpEeMEHHbIE HAyUHbIE TEOPHH.

CxoncTBo uenoBeka € JKMBOTHBIMU. (CHCTEMAaTHYECKOE IIOJIOKEHUE  4YEJIOBEKa.
CBuerenbcTBa CXOJCTBA YEIOBEKAa C JKUBOTHBIMH: CPAaBHUTEIBbHO-MOP(}OIIOTHYECKHUE,
aMOpHOTOTHYECKHE, (PU3HOTIOTO-OMOXUMUYECKre, TToBeaeHYecKrne. OTINYus YeIoBeKa OT
KUBOTHBIX. [IpsIMOXOXI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IpU3HaKoB. Pa3Burtue
TOJIOBHOT'O MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

JIBxytue cuitbl (pakTopbl) aHTpONoreHesa: 6buosornyeckue, connanbabie. COOTHOIIEHUE
OMOJIOTrMYECKHUX U COUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHbIE CTaJIUK aHTPOINOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE TPeKU roaei. Uemosek
YMEIbII, IEPBbIC U3TOTOBIECHU OPY AU Tpya. HenoBeK NPpsMOXOIAIIUN U ITEPBBIN BBIXOL
moxae 3a mpenensl  Adpuku. Yemoek reipensOeprckuit — oOmmii  mpemox
HEaHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTo. YelmoBeK HEaHAEPTAIbCKUM KaK BH]L
JIOAEH XOJOMHOro KiuMmarta. YenoBeKk pa3yMHbId COBPEMEHHOrO THIA, JEHUCOBCKHI

YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeeiaaMu AQpUKH.
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7.1

7.2

DBOJIIOLUS COBPEMEHHOTO ueloBeKa. EcTecTBEHHBIH OTOOp B MOMYJIMAX YEJIOBEKa.
MyTtanuonHslii mporiecc ¥ moaumMopdusm. IlomynsuuoHHBIE BOJHBI, Apeid TeHOB,
MuUrpanus u «3¢pQGeKT 0OCHOBATEIN» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacwl. llonarue o pace. bonbiine packl: eBponeouHas (eBpasuiickasi),
aBCTpaJIO-HErpoMiHasl (PKBATOpHUATIbHAS), MOHIOJOUJHAS (a3MATCKO-aMEPUKAHCKAs).
Bpewmst u nytu paccenenus 4enoBeka 1o miaaHere. EnnHcTBO yenoBedeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. llpucnocoOneHHOCTh 4YeaoBeKa K pa3HbIM  YCIOBHSIM
OKpy’Karomien cpensl. Biusinue reorpaduueckoit cpensl u apeiida reHoB Ha MOpdoIoTHio

1 (U3UOJIOTHIO YeTIOBEeKa
DKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.
Mertoab! 3konoruu. IloneBble HaOMOAEHUS. DKCIIEPUMEHTBl B AKOJOTHM: MPHUPOJHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJOIMH. MOHHUTOPHHI OKpYXKaoLed cpeabl:

JIOKaJIbHBIN, pErMOHAJIbHBIN U I100aJIbHBIN

Okosnorudeckre (akTopel M 3aKOHOMepHOCTH uX jAeiictBua. Kriaccuduxarms
HKOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHE, OWOTHYECKHe, aHTpomoreHHsie. Oomme
3aKOHOMEPHOCTH JeWCTBUS dKojormueckux (akropos. IlpaBmino wmmuaumyma (K.
Hnpenrens, FO. JInbux). TonepaHTHOCTb. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.
AbuoTtnueckue (axkropbl. CBeT Kak KoJorudeckuil gaxtop. JleicTBUE pa3HbIX y4acTKOB
COJTHEYHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTMUECKHUE IPYIIbl PACTEHUN U KUBOTHBIX I10
OTHOIIIEHUIO K cBeTy. CUTHaJIbHAs poJib cBeTa. DoTonepuoausm.

Temmnepatypa kak skojoruueckuit ¢akrop. [leiicTBue Temmeparypbl Ha OpPTraHU3MBIL.
[ToiikunoTEPMHBIE M TOMOMOTEPMHBIE OPraHU3MBl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHHU3MBI.

Brnaxnocts kak skonornueckuid ¢akrop. [lpucrnocobnenus pacTeHud K MOIACPKAHHIO
BoJHOro Oananca. Knmaccudukanus pacteHuit mo oTHouleHuto K Boje. Ilpucnocobnenus
YKMBOTHBIX K N3MEHEHHIO BOJHOIO PEXXHUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIlHAas, IOYBEHHas, INTyOWHHAas
MOJINOYBEHHAsA, BHYTpHOpraHu3MeHHas. DU3HKO-XUMUYECKHE 0COOEHHOCTH Cpell OOMTaHUS
opranu3MoB. [IpucnocoOieHns OpraHu3MoB K KHU3HHU B pa3HbIX Cpeax.

buonoruueckue putmel. BHentnue u BHyTpeHHHE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBIL.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN )KU3HU.

XKuznennsie Gopmbl opranuzMoB. [loHsTHe 0 ku3HEHHOW (popme. KuzHeHHBIE (OPMBI
pacTeHMii: AepeBbs, KyCTapHUKHU, KyCTaApDHUUKHA, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPaBBI.
JKusnennbsie oOpMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpOCHHUS 1 00pa3a >KU3HHU.

buornueckne  QaxkToppl. Buapl OMOTMYECKMX  B3aMMOJACHCTBHM:  KOHKYpEHLHS,
XMITHUYECTBO, cuMOMO3 © ero ¢Qopmel. Ilapasutusm, Koomepamus, MyTyalu3M,

KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxjeOHW4ecTBO). Herpoduueckue B3ammonencTBHs
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7.3

7.4

(Tommueckue, popuueckue, padpuyeckue). 3HaUeHNE OMOTUYECKUX B3aMMOICHCTBHM IS

CYILECTBOBAHMSI OPraHU3MOB B cpejie oOuTaHus. [IpHHIMI KOHKYPEHTHOTO UCKIIOYEHHUS

DKOJIOTHYECKHE XapaKTepUCTUKU mnomnyisauuu. Ilonmynsanus kak Ouosormyeckas cucreMma.
Poinb HeotHOPOJHOCTH cpelibl, (pu3nuecKkux 0apbepoB U OCOOEHHOCTEH OMOJIOTUU BUJIOB B
(GOpMHpPOBAaHUN TPOCTPAHCTBEHHOM CTPYKTYpbl mnomyisiuil. OCHOBHbIE IOKa3aTeIu
MONYJIALIMU: YUCJIIEHHOCTD, INIOTHOCTh, BO3PACTHAsl U II0JIOBAasl CTPYKTYpa, POKAAEMOCTbD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALU.

OKkosorudeckas CTpyKTypa nomyisauuu. OneHka 4YUCIEHHOCTH momyysuud. /IuHamuka
NOMyJIAUMU U €€ peryisiuud. buoTudeckuii NmOTeHUIMan nomyiasanuu. MozjenupoBaHue
JUHAMUKHU nonyJysanuu. KpuBble pocTa YMCIEHHOCTH INONYJUUU. KpuBble BBDKUBAHMS.
Perynsauus 4ucIeHHOCTH MOMYJIALUI: poiib (HaKTOPOB, 3aBHCAIIMX U HE 3aBHCALINX OT
IUIOTHOCTH. DKOJIOTMYECKUe cTpareruu BuioB (I- u K-crparerun).

[lonatue 006 »5kojoruyeckod Huie Buaa. MectooOuTaHue. MHOroMepHas MOJENb
skojornyeckod Humum  Jx.JM. XarumHcoHa. Pa3Mepel  3KOJIOrMYECKOM  HUIIM.
[loTeHunanpHas ¥ pealn30BaHHAs HULIN.

Bun xak cucrema nomynsuuid. Apeansl BUAOB. Buipl M MX KU3HEHHBIE CTPATETHU.
3aKOHOMEpPHOCTH IMOBEAECHUS M MUTpalUUil KUBOTHBIX. bHoOJOrmueckue WHBA3UU

Yy>KEPOJIHBIX BUJIOB

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MaMH B
OuoneHo3e. Jkocuctema kak oTkpbiTas cuctema (A./x. Tencnn). DyHKkunoHaNBHBIE OJOKU
OpPraHU3MOB B 3KOCHCTEME: TPOAYLIEHTbI, KOHCYMEHTHI, pelylleHThl. Tpodudeckre ypoBHH.
Tpoduueckne nenu u ceru. AOHOTHUecKue OJOkM s3KocucteM. IlouBbl W Wbl B
sKocucTeMax. KpyroBopor BemiecTB v MOTOK SHEPTUH B 3KOCHCTEME.

OcHoBHBbIE MTOKa3aTeau dKocUcTeMbl. bruoMacca u npoaykuus. DK0JI0rHuecKue nupaMubl
qucen, OMoMacchl U SHEPTUU.

HamnpasneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuuHbIe U BTOpUYHBIE
CYKLIECCMM M WX NPUYUHBL. AHTPOIIOI€HHBIE BO3JCHCTBUS Ha cykKueccuu. KimmakcHoe
coobuiectBo. bruopazHooOpasue 1 MoyiHoTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTU
COOOIIECTB.

IIpuponHble SKOCUCTEMBI. AHTPOIIOT€HHBIE 3KOCHCTEMBL. ATrposKocucTemMa. ATpOLEHO3.
Paznmiuaunst Mexxay aHTPONIOTEHHBIMH U TIPUPOIHBIMUA YKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. ['oponckas ¢uopa u ¢ayHa.
Cunantponu3zanusi ropoackoil Qaynsl. buonormdyeckoe u X03siCTBEHHOE 3HAuEHHE
arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[lepenoc sHepruM W BEIIECTB MEXKIY CMEXKHBIMU SKOCHUCTEMaMH. Y CTOWYHUBOCTh
OpPTraHU3MOB, TONYJSIMA M 3KOCUCTEM B YCJOBUSAX E€CTECTBEHHBIX M AHTPOIOTCHHBIX

BO3JEUCTBUN
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7.6

buocdepa — obuienmanerapHas 00onouka 3eMiIH, TJ€ CYIIECTBYET WIM CYLIECTBOBaja
*u3Hb. YueHnue B.W. Bepranckoro o 6uochepe. Ob6nactu 6uocheps u e€ cocras. JKupoe
BeIIEeCTBO OMOCcdepsl U ero QyHKITUH.

3aKOHOMEPHOCTH cyIiecTBoBaHus Onochepsl. OcoOeHHOCTH Onocdephl Kak TiodaipHON
sKocucTeMbl. JluHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemiectB u
OMOreoOXMMHYECKHUE ITUKIIBI (YTiiepoia, a3oTa). PUTMUYHOCTH siBieHUH B Orocdepe.
3onanbHOCTh Ouochepsl. [Tonstue o Guome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBONHHBIE
Jeca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CAaBaHHBI, IYCTHIHH, TPOIMUIECKUE
Jieca, BBICOKOTOpbsl. KitmMar, pacTUTENbHBIN U 5KUBOTHBIH MUP OMOMOB CYIIH.

CrtpykTypa 1 GyHKIUS KUBBIX CUCTEM, OIICHKA UX PECYpPCHOT0 MOTEHIMala U OuochepHbIX
byHKIUI

DKOJIOTHYECKHe KpHU3UChl W WX MNpu4YuHBL. BosneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOW cpenbl. OXpaHa Bo3Ayxa. 3arps3HeHuEe BOJAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenue mouBbl. OXxpaHa IOYBEHHBIX pecypcoB. M3meHenue
KJIMMarTa.

AHTpOIMOreHHO€e BO3/ICHCTBIE HA PACTUTENBbHBIN U )KUBOTHBINA MuUp. OXpaHa pacTUTEIHHOTO
1 KUBOTHOTO Mupa. OCHOBHBIC NPHUHIMUIBI OXpaHbl Mpuposl. KpacHeie kaurH. Ocodo
oxpansiemble npupoansie Tepputopun (OOIIT). boranuveckue caabpl U 300J0TUYECKHE
MapKH.

OcHOBHBIE TPHUHIIMITBI YCTOWYMBOTO Pa3BUTHS YeIOBEUECTBA U MPUPOJbL. PannoHanbHOe

MIPUPOIONOIB30BaHUE U COXPAaHEHHE OMOJIOTHYECKOT0 pa3HO00pa3us 3eMiIu
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