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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo yueOHOMY mpenMery "buomnorusa" (mamee - OHOJIOTHS) HA YPOBHE CPEIHETO
obmero obpa3oBanus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O06 obpazoBanuu B Poccuiickoit @enepanuny, ®PI'OC COO, Konnenuuu npenojaBanus yueOHOTO
npeamera «bronorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMmbl BOCITUTAHHUS.

VYueobnsiii peameT «buonorus» yriayonéanoro ypoBHsa uzydenus (10—11 kmaccel) siBasieTcst
OJIHUM U3 KOMIIOHEHTOB MNpeAMETHOIl oOnactu «EcTecTBeHHO-Hay4yHble HpeaMeThbD». CorjacHo
nonoxkeHussMm @I'OC COO npoduinbHbIe yU4eOHbBIE MPEAMETHI, H3y4yaeMbIe Ha YIIIYOJIEHHOM YPOBHE,
SIBIIFOTCST criocoOoMm nuddepennmanuu oOydeHuss Ha ypOBHE CpPEIHEro OOIIero oO0pa3oBaHUS H
puU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOUIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHANBPHBIM U BBICHIMM 0Opa3zoBaHueM. B To ke BpeMs KaxAbld M3 3TUX Y4EOHBIX
OPEIMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPHUOPUTETHOE peIIeHHne O00pa3oBaTEIbHbIX,
BOCIIUTATEIbHBIX M PAa3BHBAIOIIMX 3a/1a4, CBS3aHHBIX C NpodopueHTanuel oO0ydyaromuxcs Hu
CTUMYJIMPOBAaHUEM MHTEpECca K KOHKPETHOM 00JaCTH HAy4yHOTO 3HaHMs, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEAMIMHOMN, KOJIOTHEH, ICUX0I0THeH, CIOPTOM MM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHOMy mpenmery "buosnorusa" ma€t mpeacraBlieHHE O L€ U 3ajadax
u3ydeHust yyeOHoro npeamera «buoorus» Ha yriayOIEHHOM YpOBHE, ONpenenseT o0si3aTeIbHOoe
(MHBapuaHTHOE) MpPEIMETHOE COAEpXaHHe, €ro CTPYKTypUpOBaHUE IO pa3AesiaM U TeMaw,
pacrpeziefieHue Mo KjiaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh U3YUYEeHUS y4eOHOro MaTepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKK Y4€OHOTO MPOIecca, BO3PACTHBIX
ocobeHHocTel oOyyaromuxcs. B mporpamme o 61Moa0ruu peanu3oBaH NPUHIUI IPEEMCTBEHHOCTH
C wu3yuyeHUeM OHOJIOTMM Ha YpPOBHE OCHOBHOrO o00mero oOpa3oBaHus, Onarogaps dYemy
MPOCMATPUBAETCA HAMpPABICHHOCTh HA TMOCIEAYyIOIlee pa3BUTHE OHOJOTHYECKHX 3HAHUU,
OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOJIOTMYECKOTO
MBIIICHHS, TIPEACTABICHUN O 3JI0pOBOM 00pase KU3HHU, HAa BOCIIHUTAHHE OEPEKHOTO OTHOUICHHUS K
OKpYyXarolled MpUpoAHON cpene. B mporpamme mo OWONIOTHM Tak)Ke MOKa3aHbl BO3MOXKHOCTHU
yuebHoro mpeamera «buonorus» B peamuzanuu TpeboBanuit ®I'OC COO kx mmaHUpyeMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM H IPEJAMETHBIM pe3yibTaraM OOyYeHHS W B (HOPMHPOBAHHH
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOW JEATEIBHOCTH OOYYaIONMXCS MO  OCBOCHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHMs Ha YpOBHE CpeHero ooiiero o0pa3oBaHusl.

VYuebHblit mpenmer «buonorus» Ha ypoBHE CpeAHEro oomero oOpa3oBaHUS 3aBeplIaeT
Ouosornyeckoe oOpa3oBaHHME B IIKOJIE€ W OPHEHTHUPOBAH HAa PACIIMPEHUE W YIIIyOJIeHHE 3HAHUH
o0yJaronuxcs 0 JKUBOM MPUPOJAE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOJIOrMH, SMOPUOJIOTUU
¥ OMOJIOTHH Pa3BUTHS, TEHETUKHU, CENIEKIIMY, OMOTEXHOIOTHH, YBOIIOIIMOHHOTO YUEHUS U SKOJOTHH.

Wzyuenue ydeOHoro mpenmera «buonorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIONIMXCS K TOCIEAYIONIEMY TTOJYYeHUIO OMOIOTHIECKOTO0 00pa3oBaHUs B By3ax
W Opra"u3anusx cpeaHero mpodeccuoHambHoro ooOpa3zoBanus. (OCHOBY €ro COJEpXKaHUs
COCTaBISiET CHUCTeMa OHMOJOTHYECKHX 3HAHWM, TMOMYYEHHBIX TMpU M3YYCHHH OOYyUYaIOUUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3/eioB OHOJOIMM Ha YPOBHE OCHOBHOIO OOIIETOo
obpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS TONYYarOT pa3BuUTHE. Tak, pacUIUpEeHbl U YriayOJIeHbI
OMOJIOTHYECKHUE 3HAHUSI O PACTCHUSX, )KUBOTHBIX, TPHOax, OaKTepHUsIX, OpraHu3Me YeJIOBeKa, OOIINX
3aKOHOMEPHOCTSIX JKU3HH, JAOMOJHHUTEIBHO BKIFOYCHBI OMOJIOTMYECKHE CBENEHUS MPHKIAIHOTO U
MOMCKOBOTO XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPHEHTUPBI s TMOCIEAYIOUIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OMOJIOTHUECKUX 3HAHUN C COOTBETCTBYIOIIUMU
3HAHHUSMH, ITOJIYICHHBIMH OOYYarONIMMHKCS TPU HW3YYCHWH (DHU3UKH, XHMHH, Teorpaduud u
MaTeMaTHKH.



CrpykTypa mporpammbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIII M HBOJIOLMOHHBIA MNOAXOAbl K H3ydeHHIO Ouosiormd. COrjgacHO UM, H3Yy4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHBIC AJS >KUBBIX CHUCTEM pPa3sHOIO YpPOBHs OpraHM3alluy,
ABOJIIOIMHM OPTaHUYECKOTO MUpPa Ha 3eMJie, COXpaHEHHUs OMOJIOTMYECKOTO pa3HOOOpa3us IJIaHETHI.
Tak, B 10 ximacce M3y4aroTCsi OCHOBBI MOJIEKYJISIDHOW W KJIETOYHOH OMOJIOTHH, SMOPUOJIOTHH U
OMOJIOTUU DPa3BUTHUSA, TEHETUKU U CENEKLIMH, OMOTEXHOJOIMM M CHHTETHYECKOH OHOsoruy,
aKTyalIM3UpYyIOTCS 3HAaHUA OOydaroumMxcss no OOTaHUKE, 300J0TMH, AHATOMHHM, (PU3HOIOTUU
yenoBeka. B 11 kiacce u3yyaroTcss HBOJIIOLIMOHHOE YUYEHHUE, OCHOBBI JKOJIOIMM U YYEHHE O
ouocdepe.

VYuebubiii mnpenmer «buosorus» npu3BaH 00€CHEUUTh OCBOCHHE OOYyYaroIUMUCS
OMOJIOrNYECKUX TEOPUH U 3aKOHOB, MJEH, MPUHLUIIOB U MPaBUII, JIEKAIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa, 3HAHUA O CTPOEHUHM, MHOT000pasuu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, [OMyJISUH, OWOLEeH03a, SKOCHUCTEMBbI, O BBIJAIOIIMXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTMH, IPUKIIAJHBIX acCIeKTaxX OMOJOrMYECKUX
3HaHuM. Jlns pa3BUTUS M MOAJEpXKaHUA HHTepeca OOydaromMxcsi K OWOJIOTMM Hapsy Cco
3HAUUTENIbHBIM O0BEMOM TEOPETUUECKOI0 MaTepuana B COAEpPNKAHUM IPOrpaMMbl IO OMOIOIMH
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHUEH CTAHOBJIEHUS M PAa3BUTHUS TOW WM HHOW o01acTu
Ouosiornu, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX YYEHBIX B pELICHHE BaXXKHEHUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Ilenp m3ydenus yuyeOHoro npeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJIAJICHHE
00y4aromMMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAILHOW OpPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra M npUOOpeTeHHWEe YMEHUN MCIOJIb30BaTh 3TU 3HaHHMA B (OPMHPOBAHHMU HHTEpeca K
ornpenenéHHOW 061acTu Mpo(ecCHOHAIBHONW JeSTeNbHOCTH, CBSI3aHHOM C Ouosioruei, WM K
BBIOOPY y4eOHOTO 3aBEeECHHS IS TPOIOIDKEHHS OMOIIOTHIECKOTO 00pa30BaHUS.

Joctuxenue nenu usydeHus yueOHoro mnpeamera «buosorus» Ha yriayOnEHHOM YpOBHE
o0ecreynBaeTcs pelieHrueM caeyoIuX 3a/1au:

OCBOCHME O0YYarOIMMUCS CUCTEMbI OMOJOIMYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOpUSAX, KOHLEIMIMUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M TMpaBWIIAX, COCTABJISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHUpPA; O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTSIX
Ouosornyeckux cucreM (KJIeTKa, OpraHuM3M, MOMyJslus, BHJ, OHoreouneHo3, oOuocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHH;

03HAaKOMJIEHHE O0YUaIOIUXCsl ¢ METOJaMU TIO3HAHUS )KUBOM MPUPOIBI: UCCIE0BATEILCKUMU
METOJaMH OHMOJOTMYECKHX HayK (MOJEKYJISIpHOM M KJIETOYHOW OHOJIIOrHM, SMOPUOJNIOTMH U
OMOJIOTUM DPAa3BUTHUSA, TEHETUKU U CEJNEKIMH, OMOTEeXHOJOIMM M CHHTETHYEeCKOH OHOJIoruy,
[aJICOHTOJIOTUH,  HKOJIOTUHM); METOJaMH CaMOCTOSATENBHOTO  TPOBEACHHUS  OMOJIOTMYECKHX
UCCJIeIOBaHN B Jylabopatropud W B Tpupoae (HAOIIOJEHHWE, U3MEpPEHHE, JKCIIEPUMEHT,
MOJICJTUPOBAHUE);

OBJIQIcHUE OOYYarOIMMUCS YMEHHUSIMHM: CaMOCTOSITEIbHO HAaXOAWTh, AaHAJIU3UPOBATh MU
UCIIOJIb30BaTh OMOJOIMYECKYI0 HMH(OpMAINIO; MOJb30BaThbCcsd OMOIOTHUECKOM TEpMHHOJIOTHEH U
CHUMBOJIMKOH; YCTaHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUHU M COLMATBHO-I)KOHOMUYECKHUMHU U
9KOJIOTHYECKUMHU MpoOjIeMaMH YeJI0OBEUeCTBa; OLIEHUBAThH IOCIEJACTBUS CBOEH AESATENbHOCTH IO
OTHOLICHHIO K OKpY)Xamlled MpUPOAHON cpele, COOCTBEHHOMY 3J0pPOBbIO M 370POBBIO
OKpYXKaIOIIMX JII0JIei; OOOCHOBBIBaTH M COONIONATh MEpbl MNPOPUIAKTHUKH HH(EKIIMOHHBIX
3a0o0JeBaHM, TpaBWiIa TOBENCHMS B Mpupoje U olecrieuyeHHss O€30MacCHOCTH COOCTBEHHOU
KU3ZHEJEATENIbHOCT B YPE3BbIYAHBIX CUTYallUIX HPHUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYUHbIE OTKPBITHS B 00J1IaCTH OMOJIOTHH;



pa3BUTHE y OOYYaIOUMXCS HHTEICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAaKOMCTBA C BBIIAIOLIMMHCA OTKPBITUSIMM U COBPEMEHHBIMH MCCIIEJOBAHUSMHU B OHOJIOIHH,
pelaeMbIMi €10 MpoOIeMaMH, METOAOJIOTHeH OHOJIOrMYECKOro HCCIEeI0BAHUsA, INPOBEINCHHUS
OKCIEPUMEHTAIBHBIX  HMCCICIOBAHUN, peIIeHUs OWOJOTHMYECKHX  3a7ad, MOJEIMPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Yy OOYYaIOLIMXCS LIEHHOCTHOI'O OTHOILEHMsS K >KUBOM Ipupojae B LEIOM U K
OTHENbHBIM €€ O00BeKTaM U  ABJICHHUAM; (POPMHUPOBAHUE HKOJOTMYECKOM, TIe€HEeTHYECKOH
IPaMOTHOCTH, OOIIe KyJIbTyphl IOBEIACHHUS B TPUPOAE; HHTETPALMH ECTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHne 00ydaroUIMMHUCA KOMIIETEHTHOCTH B PAallMOHAIBHOM MPUPOIONOIb30BAHUU
(coOroeHue npaBuil MOBEACHUS B IIPUPOAE, OXPAHBI BUAOB, IKOCUCTEM, OHMOC(hEPbI), COXPAHEHUH
COOCTBEHHOTO 37I0POBbSI M 3I0POBbS OKPYXKAIOIIUX JIIOACH (coOmofeHnss Mep NpOoQHIaKTUKU
3a0oneBaHuid, obOecrieueHne OE30MaCHOCTH JKU3HEACATEIILHOCTH B YPE3BBIYAHHBIX CUTYAIHIX
IPUPOJHOIO M TEXHOI'CHHOI'O XapaKTepa) Ha OCHOBE MCIIOJb30BaHMs OMOJOIMYECKUX 3HAHUH U
YMEHUH B MOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH Ui OCO3HAHHOTO BbIOOpa OOYYArOMIMMHUCS — WHAMBHIYAITbHOM
00pa3oBaTeNbHONW  TPAaeKTOPUH,  CIOCOOCTBYIOIIEH — mociedyromeMy  npodeccHOoHATbHOMY
CaMOOIIPEJICJIEHUIO, B COOTBETCTBUU C MHIMBHIyaIbHbBIMH HHTEpECAMU U MOTPEOHOCTAMU pEeruoHa.

OOmiee 4MCIO YacoB, OTBEAECHHBIX Ha M3ydeHHE OHOJOTMM Ha YINIyOJEHHOM YpPOBHE
cpeanero obmiero oopasoBanus, cocrasisier 204 gaca: B 10 xiacce — 102 vaca (3 yaca B HezIem0), B
11 xkmacce — 102 yaca (3 yaca B HEACIIO).

OT100p OpraHu3aMoOHHBIX (GOPM, METOAOB U CPEACTB 00yUeHHsI OMOJIOTHH OCYILECTBIISETCS C
yu€ToM crneuu(UuKu ero cojep’kKaHuss M HaIpaBJICHHOCTH Ha MPOAODKEHHE OHOJOrMYeCcKOro
00pa30BaHMs B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATFHOTO M BBICIIIETO 00pa30BaHHUS.

OO0s3aTeNbHBIM yCIOBUEM MpPH OOYYEHHUH OHOJIOTMM Ha YIIIyOJEHHOM YpPOBHE SIBIISICTCS
IpOBe/IeHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTue 00ydaromuxcs B BHIIOJHEHUH
IPOEKTHBIX U y4eOHO-UCCIIe0BATENbCKUX paboT, TEeMAaTHKa KOTOPBIX ONpENeNsIeTcsl yUYUTeIeM Ha
OCHOBE MMEIOIINXCSI MaTEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPUPOAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA

10 KUIACC

CogepxaHue IPOrpaMMBl, BBIIECICHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY rOCYAAPCTBEHHOU
utorosou arrectaruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OuONOTHS — KOMIUIEKCHas Hayka. KparTkas ucTopusi pa3BUTHS OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble UMM npobOnembl. DyHIaMeHTaldbHbIE, NPUKIAIHBIE U
IIOMCKOBBIE HAYYHBIE UCCIIEI0BaHUs B OMOJIOTHH.

3HavyeHue Ouonoruu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHHBI MUpA.
[Ipodeccun, cps3anHble ¢ Ouonoruei. 3HaueHHe OHOJOTMM B TNPAKTHUECKOW AEATEIbHOCTU
YeJIOBEKA: MEJUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHE IIPUPOJBL.

JdemMoHCTpauMu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mennens, B. U. Bepunanckuii, U. I1. [1aBnos, . U. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OUMOJOTMM C APYrUMH Haykamu», «CuctemMa OHMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JXKuBble cucteMbl Kak npeaMer u3ydeHus Oouosnoruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CJI0XKHOCTh U YIOPAJOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3alUsl, CAMOBOCIIPOU3BEACHUE, PA3PAKUMOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

VYpOBHM OpraHu3allid  SKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIJIETOUHBIM, TKaHEBBIM,
OpraHU3MEHHbIH, TONMYJISAIMOHHO-BUA0BOM, SKOCUCTEMHBIHN (OMOreoneHoTHUeCKuil), OMochepHBbIi.
[Ipoueccel, mpoucxoasmume B )KUBbIX cucreMax. OCHOBHbIE NPU3HAKHU KUBOTO. KHU3HB Kak (opma
cyliecTBoBaHMs Matepuu. Hayku, u3yuaroniye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUH.

N3yuenue >xuBbIX cucteM. MeTtoapl Ouonorudyeckod Hayku. HaOmropeHue, u3MepeHwue,
9KCIIEPUMEHT, CUCTEMaTu3anus, MeraaHanus. [lonsTre o 3aBUCHMOI U HE3aBUCUMOM NEPEMEHHOM.
[TnanupoBanue skcnepuMenTa. IlocraHoBka u mposepka runore3. Hynesas rumoresa. Ilonstue
BBIOOpDKM M €€ JOCTOBEpHOCTh. Pa3bpoc B Ouonornueckux AaHHbIX. OIEHKa J0CTOBEPHOCTU
MOJIyYEHHBIX pe3ynbTaToB. [IpHuMHBI UCKaXXeHUs pe3yJbTaToB JKcrepumeHTa. [loHsTue
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuipl u cxembl: «OCHOBHBIE IPU3HAKH KU3HNY», «bruonorndeckue cuctemon», «CBoMCTBa
KUBOM MaTtepuu», «YpOBHU OpraHU3alUu >KUBOW NpUpoAb», «CTpoeHue MKUBOTHON KIIETKU»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO OpraHusMa», «buoreouneHosy,
«buocdepay, «MeToabl U3ydeHUs )KUBOH PHUPOJIBD».

O6opynoBanue: gabopaTopHoe 000pyIOBaHWE ISl TIPOBEACHUS HAONIOACHUHN, W3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuE pa3nMUHBIX METONOB IPU H3YYEHHUU JKHUBBIX
CUCTEM.

Tema 3. buosiorusi Kjierku

Knetka — cTpyKTypHO-(QYHKIMOHANbHASI €IUHHIA XKUBOTO. McTOpus OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJIKYJSIPHOM ©  KJIETOYHOM OHOJIOTHHM: MHKPOCKOMHs, XpomaTtorpadmus,
anekTpodope3,  METOJ  MEUYEHBIX  aTOMOB,  Au(QepeHnuanbHoe  HEeHTpU(yrupoBaHUE,
KyJbTUBHUPOBAHUE KIETOK. M3yuenue @HUKCUPOBAHHBIX KAemOK. DIEKTPOHHAS MHUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JemMoHCTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOH MHKPOCKOM», «DIEKTPOHHBIH MHUKpOCKOMm», «lcTropus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOH MMKPOCKOI, MHKPOIpENnapaTrbl PacTUTENIbHBIX, JKUBOTHBIX MU
OakTepuaIbHBIX KJIETOK.

IIpakTnyeckass padora «/3ydueHue MeETONOB KJIETOUHOW Owonoruu (Xpomatorpadus,
anektpodopes, nuddepennuanpaoe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHL. Boma u €€ posb
KaK pacTBOPMUTENS, pEareHTra, YydacThe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYJSALHUU.
MuHepalibHbl€ BEIlECTBa KJIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buonorumdeckue mnonumepsl. benku. AMMHOKHMCIOTHBIN
coctaB 0enkoB. CTpyKTypsl OeNKOBOM Monekyinbl. [lepBudnas crpykrypa Oenka, menTHIHas CBS3b.
Bropuunasi, TpernuHas, ueTBepTHUHas CTPYKTypbl. [lenarypamms. CBoiicTBa  O€JIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN O0enKOB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuibl, JUcaxapuibl, OJUIrocaxapuabl U nonucaxapuasl. O6muil mian
CTpOEHUs M (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue QyHKIMH yriIeBoOI0B.

JIunuaer. I'uapodunsHO-THIPODOOHBIE CBOICTBA. Knaccudukarus JIUIUI0B.
Tpurnunepunsl, Gochomunuasl, BOCKU, cTepousisl. buonorndeckue ¢yHkiuu nunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKyuecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUILIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK um PHK. Crpoenue nyknenmHoBbIX kuciaoT. HykimeoTuusl.
[Mpuniun xomruieMeHntapHoctd. IIpaBuno Yapradda. Crpykrypa JAHK — nBoitHas cnupais.
Mecronaxoxaenue u 6nonorndeckue pynkuun JHK. Buasr PHK. @ynkunn PHK B kiietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B mojekyne AT®. buonorunueckue
byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, WX (QYHKIMA B  KIETKe. /[pyeue
nykneozuompugocghamor (HT®). Cexenuponanue JHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOoMUKU.

CrpykrypHast Ouojorusi: OMOXMMHMUYECKHE M OMO(HU3MYECKHE HCCIENOBaHMS COCTaBa M
IPOCTPAHCTBEHHOM CTPYKTYphl OnoMonekyi. Moodenuposanue cmpykmypol u QyuKyuti OUOMoneKyn
u ux komniekcos. Komnvromepuwiii ousaiin u opeaHuyeckutl cunmes OUOMONEKY U UX HENPUPOOHBIX
aHano2os.

JleMoOHCTpaL U

[Toprpetsr: JI. [lonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panximn, @. Canrep, C.
[Ipy3unep.

[uarpammbl:  «PacnpeneneHue  XMMHUYECKHMX  JJEMEHTOB B HEXKHBOM  MPUPOJEY,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIEN.

Tabmumpel u cxemsl: «llepuoamdeckass TabnuIa XUMHUYECKHUX dJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemecTBa B cocraBe opraHu3smMoB», «CTpoeHHE MOJEKYNIbl Oenkay,
«CTpyKTypbl O€nKOBON MoJIeKyNbl», «CTpoeHHE MOJIEKYN YIieBoJIoB», «CTpOEHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCTOTEIY, «CTpoeHrne MOJeKynbl ATD.



OO6opynoBaHue: XMUMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

JlabopaTopnasi pabora «O0HapykeHHE OETKOB C ITOMOIIBIO KAYeCTBEHHBIX PEAKIIHID.

JlabopaTopnass padora «lccinenoBaHue HYKJIEHHOBBIX KHCJIOT, BBIIEJICHHBIX M3 KIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: JyKapHOTHYeCKas M TpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHus KIETKH.

CtpoeHune npokapuoTudeckoil kinetku. Kinerounas crenka 6akrepuid u apxeid. OcoOeHHOCTH
CTpOEHHS TeTepoTpO(PHOI U aBTOTPOPHON MPOKAPUOTUUECKUX KIETOK. MecTo U poJib MPOKapUoT B
OMoLIEHO3aX.

Crpoenrie U (QPyHKIIMOHUPOBAHHE SyKapHOTHYECKOH kieTku. [lnasmarmueckas memOpaHa
(mnazmanemma). CrTpykTypa 1ia3MaTH4eckod MemOpaHbl. TpaHcmopT — BemiecTB — 4epes
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbId (muddys3us, obneruyénnas auddysus), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIM TpaHcmopT). [lomynmponunaemocts meMOpanbl. Pabota
HATpUN-KaJIMEBOro Hacoca. DHJOLUTO3: NUHOLUTO3, Garonuro3. Jk3ouuto3. Kierounas creHka.
Crtpykrypa v QyHKUMU KJIETOYHON CTEHKU pacTEeHU, rprOoB.

[Muromnazma. Lurozons. Lurockener. J[IBuxenuwe 1muToriazMel. OpraHouibl KIETKH.
OnHOMEeMOpaHHBIE OpPraHOMIbl KIETKU: sHporuazMatuueckas cetb (DIIC), ammapart I'ombmxw,
JU30COMBI, UX CTpO€HHE U (QYHKUMHU. B3auMoCBs3b OJHOMEMOpPAHHBIX OPIraHOMJIOB KIIETKH.
CtpoeHue TpaHYISIPHOTO peTuKkyiyma. Mexanusm Hanpagnenus 6Genxos 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CHHTE3  KJIETOUHbIX  MeMmOpaH. [nmagkuii  (arpaHynspHBIiL)
SHIIOIIA3MaTHYeCKHi peTukynyM. CekperopHas (yHkius ammapata [ombmxun. Moougpukayus
benxos 6 annapame I onvoacu. Copmupoeka benkog ¢ annapame I on160xcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX kieTok. Kierounsrit cok. Typrop.

[TomyaBTOHOMHBIE ~OpPraHOUABI KJIETKH: MHUTOXOHAPUHU, TUIACTUABL. [Ipoucxooicoenue
mumoxonoputi u naacmud. Cumbuoeenez (K.C. Mepeockosckuu, JI. Mapeynuc). Ctpoenue u
GyHKIIMM MUTOXOHApPUN U 1acTul. IlepBuuHBIE, BTOPUYHBIE U CIIOXHBIE IUIACTHJIbI
(OTOCHHTE3UPYIOIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTHI, JIGHKOIIACTHI BHICIIUX PACTEHHH.

HememOpannble opranounsl kietku CTtpoeHue M (YHKIMH HEeMEMOPaHHBIX OpPIraHOMI0B
KIeTku. Pubocombl.  [Ipomescymounvie  unamenmoi.  MukpoduiaMeHTbl.  AKmuHoGvle
Muxkpogunramenmol. MpbllIeUHble KIETKU. AKMUHOGble KOMNOHEHMbl HEeMbIUEYHbIX KIemoK.
MuxkpotpyOouku. Kierounslid wnentp. CTpoeHune U JBHXKEHHME HKIYTUKOB U  pPECHHYEK.
MuxkpoTtpyOouku nutoruia3Mel. LlenTpuons. beaku, accoyuuposanuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. ObGonouka sapa, XpOMaTHH, KapUOIIa3Ma, SJPBIIIKH, UX CTPOEHHUE M (DYHKIUH.
SnepHsblil GenkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(A3ZHOM sifIpe.
Oyxpomamun u eemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHoti 00010YKY &
mumo3se. HAoepuvlii mparcnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JleMoHCTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmune! 1 cxembl: «CTpoeHHE 3YKapHOTUYECKOH KIETKU», «CTPOCHUE )KUBOTHOM KIIETKU,
«CTpoeHHe pacTUTENbHOM  KIETKW», «CTpoeHHMe MUTOXOHIApUM», «lapo», «CTtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.



OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaTbl PaCTUTEIbHbBIX, KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTropnasa pabora «lccnenoBanue muazmMonu3a W JEMJIa3MOJIM3a B PACTUTENIBHBIX
KJIIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U AMCCUMMWIALUS — JBE CTOPOHBI MeTaboiau3Mma. Tumbl oOMEHa BEIECTB:
aBTOTPOGHBIA U TeTepoTpodHBI. YyacTue KUCIopoaa B 0OMEHHBIX Ipoleccax. DHEPreTHIECcKoe
obecrieyenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. DepMeHTaTUBHBIN XapakTep
peakuui Ki1eTouyHoro meradosnusma. MepMeHThl, UX CTPOEHHUE, CBOWCTBA U MEXaHHU3M JCHCTBHUS.
Kodepmentsl. Otinunst pepMEHTOB OT HEOPraHUYECKUX KaTanu3aTropoB. benku-akTuBaTopbl U
OeTKU-MHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKIHIA OT PA3ITUUHBIX (PaKTOPOB.

[lepBUUHBIIl CUHTE3 OpraHMYEeCKHX BellecTB B KieTke. DoTocuHTe3. AHOKCUeHHbll U
oxcuzennvlli  pomocunmes y  baxkmepuu. Ceemocobupaiowue nueMeHmvl U - NUSMEHMbl
peakyuonnozo yenmpa. Ponb xynopomactoB B mporecce ¢orocuHTe3a. CBeToBass U TEMHOBas
dazel. @omoovixarnue, Cs., Cs. u CAM-munwvr pomocunmesa. TlponyKTUBHOCTH (DOTOCHHTE3A.
Bnustaue pa3nuvHbIX (aKTOPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTte3. PazHooOpa3zne opraHM3MOB-XEMOCHUHTETHKOB: HUTPUPHUUUPYIOLIME OaKTepuH,
xKene300aKkTepun, cepoOakTepuu, BOJIOPOIHbIE OaKTepUn. 3HAaU€HHE XeMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Opoxenus. IIpomykTel OpoXeHHS W UX HCHOJIB30BAHUE
YeIIOBEKOM. AHAIpPOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHI OMOTEXHOJOTMH € BO30YIUTEIH
0ose3Heil.

AdpoOHBIE OpraHu3Mbl. OJTanbl 3SHeprerudyeckoro oOmeHa. IloaroroBuTenbHBIN ATall.
['mukonu3 — 6ecKucIopogHOE PACHIEINIEHUE TIIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE AbixaHue. Ponb MUTOXOHApPUN B mpoleccax
O6uonornyeckoro oxucieHus. lluknuueckue peakuuu. OxucinutensHoe (ochopunupoBaHue.
Onepeusi memopannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoi ATD-cunma3sul.
[IpeumymectBa a’poOHOro nyTd OOMEHa BELIECTB Nepel aHa’poOHBIM. OdPeKTUBHOCTH
SHEPreTHIecKoro oOMeHa.

JleMoHCTpanuu

IToprpetsr: k. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoToCHUHTE3», «DHepreTuyeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTE3.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, 000pyIOBaHME JI MPUTOTOBIEHHS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/3yueHne KaTaIUTUYECKOM aKTUBHOCTU (DEPMEHTOB (Ha MpUMepe
aMHJIa3bl WM KaTaJlasbl)».

JlaGopaTopuas padora «/3ydyeHue (pepMEHTaTUBHOIO PACLICTIIICHUs MEPOKCHAa BOJIOPOJa
B PACTUTENbHBIX U KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TTPOILIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HacneacrBeHHass HHGOPMANMs M pean3anus eé B KJeTKe



Peaknum MarpuyHoOro cuHtesa. [IpyHIMI KOMIIJIEMEHTApHOCTH B PEAKLMUAX MaTPUYHOIO
cuHTe3a. Peanmuzanus HaciencTBeHHOM wuH(opmarnuu. ['eHeTMueckuii KoX, ero CBOICTBa.
Tpanckpunuusa — marpuudbii cuHTe3 PHK. IlpuHmmMnel TpaHCKpUNUuu: KOMILIEMEHTApHOCTD,
AHTUIIAPAJUIEIbHOCTb, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancusmus u e€ arambl. Yuactue TpancnoptHeix PHK B OmocunTe3e Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npeocmasienuss o cmpoenuu 2enog. OpraHuzanus T'e€HOMa y MPOKApuoT U
JYKapHuoT. Perynsius akTHBHOCTH IeHOB Y mpokapuoT. ['unoresa onepona (. XKakoo, XK. Mano).
MonexynapHuvle mexanusmvl IKCHpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 pecynayuu pabomoi
2en0g. Perymsimus OOMEHHBIX MPOIIecCOB B KieTke. KiieTouHblii romeocTas.

Bupycel — HekneTouHble (GOpMBbI KU3HM M OOJIUratHeie napasutbl. CTpoeHue MPOCThIX U
CJIO)KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusznennwiti yuka JJHK-codepoicawux supycos,
PHK-cooeporcawux supycos, bakmepuoghacos. Obpamuas mpaHcKpunyus, peeepmasa, UuHmezpasa.

BupycHsie 3a0oneBanust 4enoBeka, kuBOTHBIX, pacternid. CIINJ[, COVID-19, commansHbie
U MEIULIUHCKHUE TTPOOIJIEMBI.

Buoungopmamuka: unmeepayuss u ananuz 6oavwux maccusos («bigdatay) cmpyxkmyphoix
ouonozuueckux oannvix. Hanomexunonoeuu ¢ 6uonocuu u meouyune. Ilpoecpammupyemvie ghynxyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdeMoHcTpannmn

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUHA.

Tabmumer u cxembl: «buocuHTe3  Oenkay, «l'eHetmdyeckuit  kom», «Bupych»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3ianue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH LUK KIETKH

Knerounslii 1mumki, ero mnepuoiasl u perymsnus. Wutepdaza u murto3. OcobeHHOCTH
mpoiieccoB, npoTekawmux B uHTepdaze. [loaroroBka kietku k neneHuto. [IpecuHTeTHUYECKMiA
(MOCTMUTOTUYECKUI), CHUHTETHUECKUH U TOCTCUHTETUYECKUH (IIPEMUTOTUYECKUN) MEpPHUO/IbI
UHTEpQa3bl.

Marpuunsiii  cunte3  JHK -  permmkanmsa.  Ilpuamuner  permmmkanuu — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3,  aHTUIApAJUIENIbHOCTh.  MexaHu3m
perunkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u Tesnomepasa. XpoOMOCOMHBIN
HAOOp KJIETKH — KapuoTHM. JIUTUIOMAHBIA W TarjJougHBIA HaOOpbI XpoMOcoM. ['oMonoruyHbie
XpOMOCOMBI. I1010BBIE XPOMOCOMBI.

Jenenue knetku — Muto3. CTaguu MUTO3a U MIPOUCXOAIINE B HUX Ipouecchl. TUIbl MUTO3a.
Kapuokunes u nuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuus MUTOTHYECKOTO IIUKIIA KIeTKU. [IporpaMmmupyemas kiaetouHnas rubelb — anomnTos.

Knerounoe saapo, XpomMocoMmbl, (QyHKIHMOHalIbHAs TeHOMUKA. Mexanuzmsl nponugepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «ljugpposas kiemrka» — ououngpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanuu

Tabmumpl u cxembl: «KWU3HEHHBIA LMK KIETKW», «Muto3», «CTpoeHne XpoMOCOMY,
«Pemmukanms [JTHK».

Ob6opynoBaHue: CBETOBOM MMKpPOCKOI, MHKporpenaparbl: «MHTO3 B KIETKax KOpellKa

JTyKay.
Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.



Jladoparopnasi pa6ora «HabGmomeHnne MHTO3a B KIETKaX KOHYMKA KOpeIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS M KU3HENEATEIbHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE I'pUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, Apyrue npoTucThl. KojaoHuanbHbIe
OpraHU3MBl.

B3anmocBA3p yacTeld MHOIOKJIETOYHOTO OpraHus3ma. TkaHM, OpraHbl U CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Tkanu pactenuil. Tunbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTeIbHasi, IOKPOBHAs, IPOBOALIAS,
OCHOBHas, MexaHnueckasi. OcoOeHHOCTH cTpOeHMs, GYHKIUN U pacloyIOKEHHUs] TKaHEeH B OpraHax
pacTeHuil.

TKaHM )XMBOTHBIX M 4Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEH: JIIUTEIUANIbHAS, COCAUHUTEIbHAS,
MbllIeyHast, HepBHasA. OCOOCHHOCTH CTpOeHUSs, (PYHKIMI M pacmoiOXKeHUs TKaHeW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M reHepaTUBHBbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbBI OPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMM OpraHOB ¥ CUCTEM OPIaHOB.

Omnopa Tena oprann3zMoB. Kapkac pacrenuil. CkeneTsl 0JIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIBI COSJUHEHMS KOCTEH.

JIBi>keHne  OpraHu3MoB.  JIBHJKEHME  OJHOKJICTOYHBIX  OpPraHu3MoB:  aMEOOMJHOE,
JKI'YTUKOBO€, PECHUYHOE. JIBUKEHNE MHOTOKJIETOUHBIX PACTEHMI: TPOIIM3MBbI U HACTHUH. [BH>KEHME
MHOTOKJIETOYHBIX )KMBOTHBIX U YEJIOBEKA: MbIleuHas cucrema. Pediexc. CkeneTHbie MBIIIIBI B HX
pabora.

ITutanue opranmsmos. IloriomeHue BoOXbI, YIVIEKMCIOIO Ta3a M MHHEPAIBHBIX BEILECTB
pacreHusamu. IIutaHume KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IIMUICBAPEHUE.
[lutaHue MO3BOHOUHBIX >KUBOTHBIX. OTHENbl MUIIEBAPUTEIBHOrO TpakTa. lluiieBapuTenbHble
kenesbl. [InieBapuTenbHas cUCTEMa Y€lI0BEKa.

Jpixanue opraHu3MoB. [[pixanue pacteHuil. [lpixanue kuBOTHBIX. [uddy3us razos uepes
MOBEPXHOCTh KJeTKkH. KoxxHoe nbixanue. JlpixaTenpHasi moBepxHOCTh. KabepHoe u JEroyHOE
npixaHue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOIIOIMOHHOE YCIOKHEHUE CTPOEHUS
JNETKUX TO03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTeMa 4YelloBeKa. MeXaHW3M BEHTWIALNN
JETKUX y NTUL U MIIEKONUTaommX. Peryssuus asixanus. J{pixarenabHble 00bEMBI.

TpaHcnopT BemECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOpT BEECTB
y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX JKHBOTHBIX
u yenoBeka. CepJilie, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHus. DBOIIOLHOHHbIE
YCIIOXKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
perysnus.

Beinenenne y opranu3moB. Beigenenwe y pacteHuil. BblneneHue 'y KUBOTHBIX.
CoxkparutensHble Bakyosd. Opransl BelesneHus. GuiibTpanus, cekpenns U 00paTHOE BCAChIBAHUE
Kak MeXaHM3Mbl paboTbl OpraHoB BblieneHus. CBs3b IMOJOCTH Tella C KPOBEHOCHOH U
BBIJICIINTENILHOM CHCTEMaMHU. BbleneHue y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukw.
Crtpoenue u ¢pyHkIoHupoBanue HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKaA.

3ammrTa y OpraHu3MoB. 3alluTa y OAHOKJIETOUHBIX OopraHu3mMoB. Cropsl OaKTepHil U LU CTHI
IpoCTeHIKX. 3alMra y MHOTOKJIETOYHbIX pacteHuil. Kyrtukyna. CpencrtBa mnaccuBHOM U
XUMHYECKOM 3aiIuThl. DUTOHIUIBI.



3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOJAHBIE. 3alUTAa OPTaHU3Ma OT
Oone3neld. IMMyHHas cuctema denoBeka. KileTouHblit ¥ TyMOpaiIbHBI UMMYHHUTET. BpoxkaéHHbIN
U TpUOOPETEHHBIN crienUpUIEeCKUii IMMYHUTET. TeopHsl KIOHATbHO-CEIEKTUBHOTO MUMMYHHUTETA
(IT. DOpmux, @®. M. bepner, C. ToneraBa). BocmamuTenpHbie OTBETHl OpraHuU3MOB. Poib
BPOXKJIEHHOIO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe U peryisauuss y OpraHu3MoB. PasznpaxumMocTb Yy OJHOKJIETOYHBIX
opranusmoB. Takcucbl. PasgpaxuMocTe M peryisiuus y pacteHud. PocToBble BemiecTBa U MX
3HA4YCHHUE.

HepBHas cucrema u pedaexTopHas peryisnus y >kuBoTHbIX. HepBHas cucrema u €€ OTAebl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHON CUCTEMBI Y )KMBOTHBIX. OTAEIbI TOJIOBHOTO MO3Ta
NIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropras ayra. besycioBHbie U yciioBHBIE pedIIeKChI.

I'ymopanbHast peryisanus M SHIOKPHUHHAs CHCTEMa JKMBOTHBIX M 4esoBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI M HX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMoOCBsI3b HEpBHOW U
SHIOKPUHHOU cucteM. [ mmoTtanamo-runodusapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCINY,
«bakrepuny, «IIpocreiimuey, «Opranbl IBETKOBBIX pacTeHH», «CUCTEMBI OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuin», «KopHEBBIE CHUCTEMBI»,
«Ctpoenue crebinsn», «CTpoeHue JIMCTOBOM MIaCTUHKNY, «TKaHU )KUBOTHBIX», «CKEJeT 4eJI0BEKay,
«[InmeBapurensHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucrema», «HepBHas
cucrema», «Koxa», «MblmeuHnas cucreMa», «BplienurensHas cucreMay», «OHIOKPUHHAs
cucrema», «Ctpoenue Mblb», «MmyHurer», «KumeuHononaoctHele», «CxeMa NUTaHUS
pacTeHni», «KpOBEHOCHBIE CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX», «CTpoeHne runpsl», «CTpoeHne
iaHapun», «BHyTpeHHee cTpoeHHMe NOXAeBOro uepss», «HepBHas cucrema pbid», «HepBHas
cucreMa JArymkmn», «HepeHasa cucrema npecmelkaromuxcs», «HepsHas cucrema nruny, «HepBHas
cucTeMa MJeKonuTaroImux», «HepBHas cucrema yenoBekay», «Peduaekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIpENnaparhl OJHOKJIETOYHBIX OpPraHW3MOB,
MUKpOIIpEnaparbl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJIJIEKIMM HACEKOMBIX, MITIOKOXHX, >KHBBIE
9K3EMIUIAPhl KOMHATHBIX PAcTE€HUM, repObapuul pacTeHHIl pa3HBIX OT/AEJOB, BIIAXHBIE IpErapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIMM OECIIO3BOHOYHBIX >KHBOTHBIX, CKEJET 4elIOBEKa,
0o0opyI0BaHUE JJsl AEMOHCTPALMU TOYBEHHOTO M BO3YIIHOTO MHUTAHUS PACTCHUH, pacIleruIeHUs
KpaxMasia 1 OelIKoB Mo JeicTBueM (pepMeHTOB, 000pyIOBaHUE JUISl JJEMOHCTPAIMU OIBITOB I10
U3MEPEHHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHBIX JIB)KCHHMM, MOJEIN
TOJIOBHOTO MO3Ta PAa3JIM4HbIX )KUBOTHBIX.

JlabopaTopnas padora «/3ydyeHne TkaHel pacTEHUIN.

JlabopaTopnasi padora «l/3y4ueHue TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecrofioe (BKJIIOYas BETeTaTUBHOE) U IMOJIOBOE. Bubl
0€ecIoIoro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pazmuoxxenue. [lonoBeie kieTkn, uiu rametsl. Meito3. Ctaguu meitosza. [loBenenue
XxpoMmocoM B Mero3e. KpoccnHrosep. buosornueckuii cMbICI Melio3a U IIOJIOBOTO ITporecca. Menos
U €r0 MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pa3zsuthe. ['amerorenes y »xuBoTHbIX. [lonoBsle sxene3sl. OOpa3oBaHue u
pa3BUTHE MOJIOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.



Om1og0TBOpeHHE U SMOpPHUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapreHnorenes.

NuauBuayalbHOE Pa3sBUTUE OPraHU3MOB (OHTOI€HE3). DMOpHOJIOTUs — HayKa O pPa3BUTHU
opranu3moB. Mopgoeenez — oOna uz enasuvlx npodem smopuonocuu. Konyenyus mopgoeernos u
mooenu mopgoeeneza. Cranun >MOpHOreHe3a KMBOTHBIX (Ha mpumepe Jsarymiku). JpoOieHue.
Tunbl apoGnenus. [emepmunuposannoe u Hedepmunuposannoe Opobnenue. bracmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJCHHUS MIICKOMMUTAIOMIMX. 3apOAbIIMIEBbIE JIMCTKU (TacTpyJISIHS).
3JaknaJgka OpPraHoB W TKAaHEM W3 3apoAbILIEBBIX JIMCTKOB. B3anMmHOe BiMsHME dacTeu
pa3BUBAIOIIErocs 3apoibiiia (3MOpHOHATbHAS MHAYKLHKA). 3aKiIagKa MJIaHa CTPOEHUS! KUBOTHOTO
KaK pe3yJbTaT MEPapXUUYECKUX B3aMMOJECHCTBUM TIeHOB. BiusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3MyHbIX (PAaKTOPOB OKPYKAIOLICH CPEIIbI.

Poct u pa3zBurtue xuBoTHbIX. [locTamMOpronanbhblil iepuos. [Ipsmoe u HenpsiMoe pa3BHUTHE.
Pazsute ¢ metamopdo3oM y O€ClIO3BOHOUHBIX U IIO3BOHOYHBIX >KMBOTHBIX. bHoiormueckoe
3HAQ4YCHHUE IIPSAMOIO M HENPSIMOr0 pa3BUTHSA, UX pacupocTpaHeHue B mpupone. Tumsl pocra
KUBOTHBIX. DaKTOpbl PEryJsLUU pOCTAa KUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUS y KMBOTHBIX M uesjoBeka. llepuonbl oHTOrenesa uvenmoBeka. CTapeHHE U CMEPTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenue u passutue pacrenuii. ['amerodur u ciopodur. Meiio3 B )KU3HEHHOM IIHKIIE
pacrenuii. OGpa3oBaHue criop B mpoiecce Meiiosa. ['amerorenes y pacrenuid. Omiog0TBOpEHUE U
pa3BUTHE PACTUTENIBHBIX OpraHu3MoOB. J[BOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX pPACTCHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl peryisiiuyi OHTOTE€He3a Y PAaCTEHUH U )KUBOTHBIX.

JleMoOHCTpaL U

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

Tabmunel 1 cxembl: «BeretatnBHoe pasMHOXKEHHE», «THUIBI GECHOIOro pPasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMUIOMOHAbI», «Pa3MHOKEHNE 3BIIIEHBIY, «Pa3zMHOKEHHE TUAPBDY, «Meno3y,
«Xpomocombly», «I'amerorenes», «CTpoeHHue SMIEKIETKH U criepmaTo3onaay, «OCHOBHbIE CTauu
OHTOreHe3a», «lIpsmoe n Henpsimoe pa3BuTHe», «Pa3BuTne mMaiickoro xxyka», «Pa3sutue capanumn»,
«Pa3BuTHe JIArymiku», «/IBoiHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsH
OJHOJOJBHBIX U ABYAOJBHBIX PACTEHUI», «KHU3HEHHBIN LMK MOPCKON KamycThbl», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MAaOPOTHUKAY, « KU3HEHHBII UK COCHBDY.

OO6opynoBaHue: CBETOBONM MHUKPOCKON, MHKpONpenaparbl SHIEKIETOK U CHepMaTO30M]I0B,
Mozenb «L[uKIT pa3BUTHS JIATYILIKI Y.

Jladopartopnasi pabGora «l3ydeHue CTpPOE€HMsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTnyeckas padora «BbIiBICHME NPU3HAKOB CXOJCTBA 3apOJBIIIEH IO3BOHOYHBIX
JKUBOTHBIX.

JladopaTropnasi padora «CtpoeHre OpraHOB Pa3MHOKEHHUS BBICIIIHX PACTCHUN».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Vcropust cTaHOBIIEHHS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oredecTBeHHBIX y4E€HBIX B pa3BuTHu reHetuku. Padorsr H. K. Konsmosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHATHS U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI, auIEIbHBIE
TEHbl, AJbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIH M PpELECCUBHBIM NPU3HAK, TOMO3MIOTA,



reTepo3uroTa, YMCTas JHUHUSA, THOpUAbI, TeHoTur, (eHoTun. OCHOBHbIE METOABI TE€HETUKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoHCTpanuu

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. Y. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEITBAHUS.

JlaGopaTopHnas pa6ora «/[po3oduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUII.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBoiii 3axkon Menzens — 3aKOH eIMHO00pa3usi THOpUIOB
neporo nokosuenus. [IpaBuno nomuuHupoBanus. Bropoi 3akoH MeHens — 3aK0H paclleTuieHUs
npu3HaKkoB. [{uTomornueckne OCHOBEI MOHOTHOPUIHOTO CKpEIIMBaHus. [ MIIoTe3a YMCTOTHI raMer.

AHnanu3upyroulee ckpeniuBanue. [IpomexxyTounblii Xapakrep HacienoBanus. Pacuienienue
MIPU3HAKOB IPU HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tperuil 3akoH MeHaenss — 3aK0OH He3aBUCHMOTO HACJICTOBAHHS
npu3HaKoB. L{uTomornueckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHHSL.

CuennenHoe HacnenoBaHue npuszHakoB. Paborer T. Moprana. CremnyieHHOe HacleI0BaHUE
T€HOB, HAPYIICHHUE CLETUICHUS MEX1Yy TeHaMu. XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBII MEXaHU3M ONpENENECHUs Ioja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIM M TreTeporaMeTHbIi Ioi. ['eHeTnueckas CTPyKTypa IIOJIOBBIX
xpomocoM. HaciienoBanre Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucrtema. [lmeloTponuss — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHoOKeCTBEHHbI ~ ajuienu3M. B3anmoaeicTBhe HeauielbHbIX TIeHOB. KOMILUIEMEHTapHOCTb.
Onucras. [lonumepus.

'eneTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TakKke
(bU3HONOrMYeCKUX MPOLIECCOB, MOBEACHUS U KOTHUTHBHBIX (pyHKUIMN. ['eHeTHMUECKHe MeXaHU3MbI
CUMOMOTEeHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — IMApa3sUT» U «XO35IMH — MHUKPOOHOMY.
'enernueckue acmeKkThl KOHTPOJIS M M3MEHEHMsI HACJIEICTBEHHON HHQpOpMAIMK B MOKOJIEHMSIX
KJIETOK U OPraHU3MOB.

JAeMoHcTpanuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunel u cxemsbl: «llepBblif u BTOpOM 3akoHbl Menzaens», «Tpetuil 3axon Menuaens»,
«AnHanuzupymliee ckpemuBaHue», «HemomHoe noMuHupoBaHue», «CIENIEHHOE HaclleI0BaHUE
MPU3HAKOB Yy Jpo3odunsly, «['eHeTnka monay, «Kapuorun denosekay, «Kapuotun apozoduisny,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJJIENN3M», «B3anMoieiicTBre reHOBY.

O6opynoBaHue: MOJAENTb JUISl JEMOHCTpAIlMM 3aKOHOB €IMHOO00pa3usi THOpPUIOB MEPBOrO
IIOKOJICHUSI W pACIICIUICHUS IPU3HAKOB, MOJENb Ui JEMOHCTpAlMM 3aKOHA HE3aBUCHUMOTO
HACJIEOBAHUS MPU3HAKOB, MOJEINb Ui JIEMOHCTPAlMU CUEIJIEHHOIO HACIEIOBAHUSA NPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass paGora «l3ydeHue pe3yabTaToOB MOHOTHOPHIHOTO CKPCIIUBAHHS Y
JPO30(QHITB».

IIpakTuueckas padora «/3yueHWe pe3ynbTaTOB JIUTHOPUAHOTO CKPEIIMBAHUA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpenbl npu  popmupoBaHuu (peHotuna. H3MEHUYHMBOCTH
npu3HakoB.  KauecTBeHHbIE M KOJIMYECTBEHHbIE  MpPU3HAKK. BuUIbl  M3MEHUMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.



Monudukanronnas u3MeHUYUBOCTh. Ponb cpenbl B (dopmupoBanuu MoOAU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanumoHHBIN psin M BapualmoHHas Kpusas (B.
Horanncen). CoiicTBa MOIU(PUKAITMOHHONH H3MEHYHMBOCTH.

I'enorunuueckass U3MEHUMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HW3MEHYMBOCTH. Bumpl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYMBOCTh. MeH03 W TMOJIOBOM MPOIECC — OCHOBa KOMOWHATHUBHOM
U3MEHYMBOCTU. Poilb KOMOMHATUBHOM M3MEHYMBOCTU B CO3JaHUU T'€HETUYECKOTO pazHooOpas3us B
npejesax OJJHOro BH/A.

MyrtanmonHass HM3MEHYMBOCTh. Buabsl MyTanuili: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbBIE ¥ MHAYLHMPOBaHHbIE MyTalUU. SIOEpHblE M LUTOIUIA3MATUYECKUE MYTalUH.
ComaTtnueckue M 1OJ0Bble MyTauMu. [IpuyvHBI BO3HMKHOBEHMS MyTauuil. MyrareHol U HX
BJIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieactBeHHoW wu3MmeHumBocTH (H.M. BaBunoB). BHesnmepHas HW3MEHUYHMBOCTH H
HACJIEICTBEHHOCTb.

Onuecenemuxa u 9NUCEHOMUKA, POJb INULEHEMUYECKUX (QaKkmopos 8 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpannn

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubt u cxembl: «Buasl u3MeHUMBOCTHY», «Moau(UKaMOHHAS W3MEHYHBOCTHY,
«KoMmOuHaTUBHAS M3MEHUUBOCTHY, «Meio3y», «OmnonoTBopeHue», «l'eHetndeckue 3aboaeBaHUS
yesoBeKay, «Buapl myranuii».

O6opynoBaHue: >KMBbIE M TrepOapHbIe SK3eMIUISIPbl KOMHATHBIX pPACTCHUH, PHCYHKH
(poTorpadum) KUBOTHBIX C pa3THUYHBIMU BHIAMHU U3MEHYHBOCTH.

Jladoparopnasi  padora  «lcciemoBaHue ~— 3aKOHOMEPHOCTEH  MOAM(MUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAllMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoseka. MexayHaponHas IporpaMma HCCIEJOBaHMs T'€HOMa YeJOBEKa.
Metoapl M3ydeHUs T€HETHKHM 4eJOBEKa: T'eHealloTMYeCKUH, OJIM3HEeIOBbIM, HUTOreHEeTHYECKUH,
HOMYJSIIIMOHHO-CTATUCTUUECKUH,  MOJIEKYIsIpHO-TeHeTHdeckuii.  CoBpeMEHHOe  OmpeJeseHne
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHUpPOBAaHUE, TEHOTUIHPOBAaHUE, B TOM uucie ¢ nomouibto [T1[P-
aHanmu3a. HacnencrBeHHble 3a00eBaHUs yenoBeKa. |'eHHble U XpPOMOCOMHBIE OOJIE3HH YeJIOBEKA.
bonesnn ¢ HacieqCTBEHHOW MPEApaCHOIOKEHHOCTBIO. 3HAuY€HHUE MEIULIMHCKOW TI'€HETHKH B
NPEeIOTBPALICHUH W JIEYEHUH TEeHETHYEeCKMX 3a0ojeBaHUil dYenoBeka. MeauKo-TeHEeTUYEeCKOe
KOHCYJbTHpOoBaHUE. CTBOJIOBBIE KIIETKU. [IOHSATHE «TreHeTHYecKOoro rpysa». DTHUYECKHE acHeKThbl
UCCIIEIOBaHUN B 00JIACTH PelaKTUPOBAHMSI F€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GaxkTOpbl MOBBILIEHHONW YYBCTBUTEIBHOCTH YeJNOBEKa K (PU3MUECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKaroleil cpeapl. ['eHeTnueckas mpenpacioioKeHHOCTh YeIOBeKa
K [ATOJIOTUSIM.

JleMoHCTpanuu

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeTonbl W3y4E€HUS T€HETHKH YEJIOBEKa»,
«I'eneTnueckue 3a001€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJAOCIOBHOI.

Tema 15. Centekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoKIEHHE CeJeKIMM M JoMecTukaumu. Yuenue H. WM.
BasuiioBa o LlenTpax npoucxoxxaeHus ¥ MHOT0oOpasusi KyJlIbTYPHBIX pacTeHuid. Ponp cenexuuu B



CO3JIaHUU COPTOB PACTEHUN M MOPOJ KUBOTHBIX. COpT, mopoaa, mMTaMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacieacTBeHHOM u3meHuuBocth H. WM. BaBuiioBa, ero 3HaueHue IUIsi CEJIEKIIMOHHOM
paboThI.

MeToapl ceneKIMOHHOW paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBI M WHIWBUIYAJIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. McnbiTanue npousBoauTenei mo moromMcTBy. Otbop mo
TEHOTHUITY C IMTOMOIIBI0 OIEHKH (PEHOTHUIA MOTOMCTBA M OTOOP MO I'€HOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOM paboThl. PaguanuoHHBIA U
XUMUYECKMM MyTareHe3 KakK MCTOYHHUK MyTalMid y KyJIbTYpHBIX (OpPM  OpraHHW3MOB.
Hcnonb30BaHre T€HOMHOTO PEIaKTHPOBAHUS U MeTO/0B pekomOuHaHTHRIX JIHK mis momyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Tomyyenue  monumuionsoB.  BHyTpuBuaoBas  ruOpuausanus.  biIM3KopoJacTBEHHOE
CKpelIuBaHue, WM MHOpUIUHT. HepoIcTBEHHOE CKpelMBaHue, Uiu ayTOpuauHr. ['erepo3uc u ero
npuuuHbl. Mcnons3oBanue rereposuca B ceneknuu. OtmanéHHas rubpuamsanus. [Ipeomonenue
Oecruiousi MEXBUJIOBBIX THOPHUIOB. JlOCTHIXKEHUS CENEKIMH PACTEHUUW W KUBOTHBIX. «3enéHas
DeBoONoYUANY.

CoxpaHeHHE M HM3Y4YEHHE T€HETHUUYECKHX pPECypCOB KYJIbTYPHBIX PACTEHHMM M HMX JTUKHUX
poauyel JUisi CO3/aHMsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SAMCTBEHHBIX KYIBbTYp. M3yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamul CelbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX
JHCUBOMHDBIX 8 YEJIAX VIVUUEHUS CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHeHUeM COBPEMEHHbIX MemOo008 HAVHUHLIX UCCIe008aHUll, Nepedosblx uoell u
NepCneKmuBHbIX MexHoL02UlL.

JleMoOHCTpaL U

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

Tabmurel 1 cxembl: «L[eHTpBI TPOMCXOXKACHUS U MHOTO00pa3us KyJIbTYpPHBIX PACTCHUN»,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIECICTBEHHOM W3MEHYMBOCTHY, «METOIbl CENEeKIUN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi padora «/3yueHue cCOpTOB KYJIbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
JKHBOTHBIX).

JladopaTopnas padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHI.

IIpakTyeckas padora «IIpuBruBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJBI M JOCTIKEHHUS CEJeKIMU PACTeHHH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM YYacTOK, B TEIJIUYHOE
X035HCTBO, B JaOOPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

Tema 16. BoTexHOJI0IrHsl 1 CHHTEeTHYECKAs OHOJIOrHs

OOBeKThl, HUCHONB3yeMble B OHOTEXHOJOTHHM, — KIETOUYHbIE M TKAaHEBBIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, WX XapaKTEPUCTHKA. TpaJuIOHHAass OMOTEXHOJOTHs: XJIEOOTICUCHHE,
MOJIYYeHHE KHCIOMOJIOYHBIX TMPOAYKTOB, BHUHOMAeNHE. MukpoOuosorndeckuii cuHTe3. OOBEeKTHI
MUKpPOOHOIOTUYECKUX TexHomorui. [Ipon3BoacTBO OeKa, aMUHOKUCTIOT U BUTAMHHOB.

Co3nanve  TEXHOJOTMM M MHCTPYMEHTOB  IICJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHUS TEHOMOB C IIEJBIO TTOJTYICHHUSI OPTaHU3MOB M X KOMITOHEHTOB, COJIEPIKAIIUX HE
BCTPEYAIONTUECS B IPUPOJIC OMOCHHTETHYECKHUE TTyTH.

Knerounas umxeHepus. MeToapl KyabTypbl KIETOK W TKAHEM pacTEHUU U KUBOTHBIX.
Kpuobanku. Comatudeckass TruOpuau3aiids W CcoOMaTHYeCKHil sMOpuorenes. lcmonb3oBaHue
rariouJIOB B CENICKIIUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX aumumen. Mcnonvzosanue



MOHOKJIOHANbHBIX U NOJIUKIOHATILHBIX aHmumen 6 Meduyune. VICKyCCTBEHHOE OIJIOJOTBOPEHHUE.
PexoHcTpykIMs SHIEKIETOK M KIOHHMPOBAHUE XUBOTHBIX. METOA TPAaHCIUIAHTALUMU AJEP KIIETOK.
Texunonocuu  0300poGreHUs,  KYIbMUBUPOBAHUSL U MUKDPOKIOHANLHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsi M TE€HHas MHXKeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYHPOBAHUE
pexomOunantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCHEKTHUBEI
XPOMOCOMHOM ¥ TeHHON HHXEHEPUH. JKOJIOTUYECKUE U STHYECKUE MPOOIEMbl TeHHOW WH)KEHEPUH.

Menununckue OouorexHosorun. Iloctrenomuas nudposas memunmna. [11P-aumarnoctuka.
MeTa0osiOMHBIN aHANU3, T€HOLIEHTPUUECKUI aHalIM3 MPOTeOMa YeloBeKa Ui OLIEHKH COCTOSHHS
€ro 370poBbi. Mcnonabp30BaHUE CTBOJOBBIX KieToK. TapretHas tepamus paka. 3D-Onmommxkenepus
Ui pa3paboTKu (pyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKHX TEXHOJOTHH, CO3JaHHS KOMILJICKCHBIX
TKaHEeW COuYeTaHHMEM TEXHOJOTUH TPEXMEPHOro OMONMPHUHTHUHTA U cKapdoNauHTa Ui pelleHus
3a/1a4 NePCOHAIU3UPOBAHHON MEUIIMHBI.

Co3nanue BEKTOPHBIX BaKIUH C IENbI0 OOecreYeHus KOMOWHUPOBAHHOM 3allUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHE MOJEKYJISPHBIX MexaHu3MOB (yHkiumonupoBanus PHK-
COJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETTOBEKA U JKUBOTHBIX.

JdeMoHcTpannn

Tabmuubt 1 cxembl: «lcmonbp30BaHe MEKPOOPTaHIU3MOB B IPOMBIIIIZICHHOM POHU3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHas HHKEHEPUA».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

Ikekypeusi «buorexHosorus — BaKHeWIIas MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceliku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4dHas JnearenbHocTh Y. JlapBuHa.

JIBroky1ue cuiibl 3BOTIOIMU BUIOB 1o Y. JlapBHHY (BBICOKAss MHTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOpHOAa 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIU 0TOOD).

Odopmiienne cunterndeckoil Teopun sBomonun (CTD). HelrpanbHas Teopust 3BOJIIOLNU.
CoBpeMeHHas 3BOJIOLMOHHAs OWOJIOTHS. 3HAYEHUE SBOJIIOLMOHHOW TeOpuu B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongeitn, /. K. benses.

Tabmunel u cxembl: «Cucrema xuBoil mpupoasl (mo K. Jlunuer)y», «JlecTHuIa >KMBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMHUPOBaHHS TPUCTIOCOOJICHUA Y PaCTeHU W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapBunay, «Haxonku Y. [lapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHue», «Iloponbl romydeit», «MHorooOpasue KyJIbTypHBIX (opM
KanycTb», «lloponbl AOMamHMX JKUBOTHBIX», «CxeMa o00pa3oBaHUS HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHONIEHHS MABWXKYIIMX CHJI 53BOJIOLUUN», «OCHOBHBIE TIOJOKEHUS
CUHTETUYECKON TEOPUHU IBOJIFOLIUNY.

Tema 2. MukposBoonus U eé pe3yabTaThl



[Tomynsiust Kak »dJieMeHTapHas enuHuna 53Boionuu. COBpEeMEHHBIE METONbl OLEHKU
TeHETHYECKOr0 Pa3HOoOOpas3us M CTPYKTYphl MONyssiuid. M3MeneHne reHodoHma Monmymsiund Kak
9JIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHeThyeckoro pasHoBecus J[Ix. Xapau, B.
Baiiabepra.

OnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) 3BOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombunaTuBHas n3aMeH4YnBOCTh. J{peiid) reHoB — citydaiiHble HEeHANpaBJICHHbIE U3MEHEHHS 4acTOT
aeneid B nomyrmsanusx. Jddext ocHoBatens. Dpgexm Oymuvliounoz2o 2opaviwika. Crudicenue
2EHeMU4ecKo20 pazHooopasus: npudunsl u cireocmeus. Ilposenenue sghghexma Opetigha eenos 6
bonvuux u manvlx  nonyiayusx. Murpanuu. M3omsuus  nomynsuuid:  reorpaduueckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEMpPOIyKTUBHAS).

EcrecTBeHHBI 0TOOP — HaNpaBIsAOMMA GakTop 3Bomonnd. GOpMbI €CTECTBEHHOTO 0TOOpa:
JIBIDKYIIMHM,  CTAOWIM3UPYIOIIUMA,  pa3pblBaromuil  (mu3pyntuBHBIN).  [lomoBoit  oTOOp.
Bo3HUKHOBEHHE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcriocoONEHHOCT, OpPraHU3MOB Kak pe3yJabTaT MHUKPO3BOJIOLMHU. BoO3HMKHOBEHME
npucnocoOIeHnit y opraHu3MoB. ApoMopdo3sl U uanoanantauuu. [lpumepsr npucnocobieHuil y
Opranu3MoB:  Mopdonorudeckue,  (QU3NOIOTUYECKHE, OHOXMMHUYECKHE,  IOBEIACHUYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOIMH.
WM3onsmust — kimrodeBod  ¢akTtop BupooOpaszoBanus. I[lytm W cmocoObl  BHII00Opa30BaHMS:
alonarpuueckoe  (reorpaduyueckoe), CUMIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, Ttudpuanuzanus). JIuTensHOCTh SBONIOIMOHHBIX TPOIIECCOB.

Mexanusmbl hopMHUpoBaHHs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBOdrOonMOHHON OWojOrMM B pa3pabOTKE HAYYHBIX METOJOB  COXPAaHEHUS
O6uopa3zHooOpaszus. MHKPOIBOMIONMS M KOAIBOJIOLHMS IMApa3UTOB W HX X03sieB. MexaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuubl 1 cxembl: «MyTallMOHHAsE U3MEHYMBOCTBY, «llomynsuoHHas CTpyKTypa BUAAY,
«Cxema mposiBieHuss 3akoHa  Xapau—BaitHOepra»,  «/[Bmkymme  CHIBI  3BOJIIOLUNY,
«OKoylorTHYecKass M30JSIIMS  MONyJsuil ceBaHckoil Qopenu», «['eorpaduueckas H30IALUSL
JMCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI NaypcKon», «llomyssiMoOHHBIE BOJHBI YHCICHHOCTH
XMIIHUKOB M KepTB», «(Cxema JelcTBUS €CTECTBEHHOro oToopa», «Popmbl OOprOBI 32
CYIIIECTBOBaHHEY, «MHaycTpuaibHbIi MEJIaHU3M», «Kussie HCKOIIaeMBbIE»,
«[TokpoBUTENBLCTBEHHAsI OKpacka IKHBOTHBIX», «lIpemymnpexnaromas OKpacka IKHBOTHBIXY,
«®Pu3nonoruyeckre agantauumn», «lIpucrnocoONIeHHOCTh OPraHu3MOB U €€ OTHOCUTENbHOCTHY,
«Kputepun Bunga», «Buabl-nBoitHukm», «CTpykTypa Buaa B npupoae», «CrnocoObl
BupooOpa3oBaHusi»,  «leorpapuueckoe  BUA0OOpa3oBaHME  TPEX  BHUJOB  JIAHABIIIEHY,
«JKosornyeckoe BHUI000pa3oBaHME BUAOB cuHUI, «[lomummounsl pacrenuit», «KamycTHo-
peAeYHBI THOPUI.

Ob6opynoBanue: repbapuu pacTeHHUH, KOJJICKIIMM HACEKOMBIX, Uydena MNTUI[ U 3Bepei ¢
OpUMEpaMu Pa3IMYHBIX IMPHUCIIOCOONCHUM, dYydyena NTHIl W 3BEped pa3HbIX BUAOB, repbdapuu
pacTeHuii OM3KUX BHIOB, 00PA30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0€H OJHOTO BUIA.

JlaGopaTtopnas padora «lIpucmocoGiieHuss OpPraHu3MOB M HMX  OTHOCHUTENIbHAS
[EI€CO00Pa3HOCThY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOPGHOIOTHIECKOMY KPUTEPHIOY.



Tema 3. Makpo3Bosouus U eé pe3yabTaThl

MeTtonbpl u3yueHuss Makpo3BoiroLuu. llaneoHTonornueckne MeToibl U3yUEHUs SBOJIIOLMM.
[epexoaubie GopMbl U GUITOTEHETHYECKHUE PSIIbI OPTaHU3MOB.

buoreorpagudecknue Meropl n3ydeHus 3Boronuu. CpaBHeHHe Guiopbl U (hayHbl MATEPUKOB
U OCTpoBOB. buoreorpaguueckue odnactu 3emMan. BUgsl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKUE M CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOABl H3YyUEHHs 3BOJIOLUU.
'enernueckue MeXaHHW3Mbl 3BOJIOLMU OHTOTE€HE3a M MOSBJIEHUS 3BOJIOLUOHHBIX HOBIIECTB.
['omosiornyHble M aHAJOTMYHBIE OpraHbl. PynuMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKyJIIpHO-
reHeTU4ecKre, OMOXMMUYECKHE M MAaTeMAaTH4YEeCKUE METO/bl 3y4eHUs 3BONIOLUHU. ['OMOoIornuHbIe
renbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTEHETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTaIlM1 U 3BOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TTpaBuia) 3Botonun. [Ipunyun cmenwvt ¢ynxyuii. HeodpatumocThb
IBOJIIOLMM. AfjanTUBHAs paauanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHN.

JleMoHCTpan U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl u cxembl: «DuaoreHeTHUECKUN psa JIOMAAN», «APXEONTEPUKC», «3Bepo3yOble
auiepsl», «Creronedansl», «Punnodure», «CeMeHHbIe NaNOpOTHUKWY, «buoreorpapuyeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenmukThl», «HadampHble CTamguu SMOPHOHAIBHOTO
Pa3BUTHS NTO3BOHOYHBIX KUBOTHBIX», «]'OMOJIOTHYHBIE M AaHAJIOTMUYHBIE OpraHbl», «PyIuMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHbIE HaOOpbl YelOBEeKa M IIUMMaH3e», «[JaBHBIE HampaBiIeHUs
3BOJIIOLIUMY, «OO01I1e 3aKOHOMEPHOCTH HBOJIFOLIM.

OOGopynoBaHue: KOJUICKIIMM, TepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPTraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emiie

Hayunbple rumnotessl MNPOUCXOXKAECHUA >KU3HM Ha 3emie. AOHWOreHe3 M IaHCIEPMMSL.
JloHayuHble TpEICTABIEHUS O 3apOKICHUM >KU3HM (KpeaunoHu3M). ['mMmore3a MOCTOSIHHOTO
camo3apoKJIeHus XKNU3HU U €€ onposepkeHue oneltamu @. Penn, JI. Cnannannanwu, JI. ITacrepa.
[TpouncxoxxaeHue Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeopraHumdeckoi spomtouuu. IlnanerapHast (reosioruyeckas) 3BOJIIOLMSL.
XuMuyeckasi 3BOJIOIUsA. AOUOTEHHBIN CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOopraHuyeckux. OmbIT
C. Musniepa u I'. FOpu. OOpa3oBanue noinuMepoB u3 MoHomepoB. KoauepBarnas rumnoresza A. .
Omnapuna, runote3a nepsuyHoro Oynbona JIx. XonneitHa, reneruueckas runoresza I'. Mémrepa.
Pu6osumer (T. Yek) u runoresa «vupa PHK» V. T'mnbGepra. dopmupoBanue memMOpan u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hctopus 3emuim M Meroabl €€ u3ydeHHsa. [IckomaeMble OpraHMYeCKHE OCTaTKH.
['eoxpononorust u  e€ wmeroabl. OrtTHocuTenbHass W aOCONIOTHAasE  TEOXPOHOJIOTHS.
["eoxpoHoIOrMUecKas mIKaga: 30Hbl, 3pbl, IEPUObI, STTOXH.

HauanpHble 5Tambl opraHuyeckoid sBomonuu. [losBIeHHE W SBOMIONUS HEPBBIX KIETOK.
Oomonuss  Metabonu3Ma. Bo3HMKHOBeHHE TepBBIX dKocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKHM KaK aHaJIor MepBbIX Ha 3emiie coodiecTB. CTpoMaToauThl. [IpoKaprOTH 1 9yKapHOTHI.

[Tpoucxoxaenue 3ykapuor (cuMmOuoOreHes). OBOJIOLHMOHHOE IPOUCXOXKJEHUE BHPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HHKHOBEHHWE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.



OCHOBHBIE 3TaITbl SBOJIONMH BBICIINX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHnid. Bbrxos
pactenuii Ha cymy. IlosBieHHME CIIOpPOBBIX pacTeHMH M 3aBoeBaHME MMM cymd. CemeHHbIE
pactrenus. [IpoucxoxaeHue HBETKOBBIX PACTCHUIA.

OcHOBHBIE 3Tallbl HBOJIOIHUHU KUBOTHOrO Mupa. OcCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — IOSBJIICHHE COBPEMEHHBIX THIMOB. IlepBbie XOpI0BBIC
KUBOTHBIE. JKU3Hb B BOjC. DBOJIONMS MO3BOHOUYHBIX. [IponcxoxaeHue ampuOUil w pErTUIIHA.
[IpoucxoxkaeHne MICKOMUTAIUX u OTUI. [IpuHIMn kmrodeBoro apomopdos3a. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3Hu Ha 3emiie MO 3paM U MEPHOJIaM: apxe, NpOoTepo30id, Majaeo30M, ME3030M,
KaifHo30H. OO0Imas XxapakTepuCcTUKa KIMMAaTa M reoJOrHUecKuX mporeccoB. [losiBieHne u pacuBer
XapaKTEpHBIX OPraHU3MOB. YTiieoOpa3oBaHWE: €ro YyCJIOBUS W BIUSHHE HAa Ta30BBIH COCTaB
aTMocQepBhl.

MaccoBble BbIMUPaHUS — SKOJOTMYECKHE KpHU3UChl mpouwioro. IIpuumHbl m cineacTBus
MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIH SKOJIOTMYECKHI KpH3UC, ero ocodenHocTH. I[Ipobiema
coxpaHeHUs OuopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuueckoro mupa. [IpuHIHMIBL KiIacCH(pUKAUU OpPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnamnanuanu, JI. Tlactep, . U. Meunukos, A. U. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinep, I'. IOpu.

Tabmuner u cxemsl: «Cxema ombita @. Penu», «Cxema ombita JI. Ilactepa mo u3yueHuto
camo3apoxkJeHusi ku3Hu», «Cxema ombita C. Mwmmiepa, I'. FOpu», «Jtambl HeopraHuueckoin
sBostoLMn», «l'eoxpoHonormyeckas mkana», «HauyanbHble 3Tambl OPraHUYECKOM 3BOJIIOLUN»,
«Cxema 00pa3oBaHUs DyKapuoT MyTEM cuMOuoreHesa», «CucreMa XUBOW MpUpoAb», «CTpoeHue
BUpyca», «Apomopdo3bl  pacteHuit», «Punuoputh», «OMHOKIETOYHBIE  BOJAOPOCIH,
«MHorokIeTouHble BoJOpociny, «Mxu», «llanopotHukn», «I'ogoceMeHHble pacTeHus», «Oprassl
I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS JKUBOTHOIO MHUDPA», «ApoMop(do3bl KUBOTHBIXY,
«[Ipocreiimmey, «Kumednononoctueiey», «llmockue uyepBu», «UnenucroHoruey, «PrIObI»,
«3emMHOBOJHBIEY, «lIpecMbikaromuecs», «lItune», «Mnekonuraomme», «Pa3Butue XuU3HU B
apxeuckou spe», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pen, «Pa3BUTHE KU3HH B MAJIECO30MCKOU
ape», «Pa3BuTue KU3HM B ME3030MCKON 3pe», «Pa3BuThe KHU3HM B KAWHO30WMCKOH 3pey,
«CoBpeMeHHas CUCTEMa OPraHMYECKOr0 MUPa».

Ob6opynoBaHue: repoapuu pacTeHUH pa3IMYHBIX OTAEIOB, KOJJIEKIIUN HACEKOMBIX, BIaXKHbIE
npenaparsl )KUBOTHBIX, PAaKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydelsia NTHUI] U 3BEpel, KOJJIEKIIUH OKaMEHENIOCTEN, MOJIE€3HbIX NCKONMAEMbIX, MYJISIKU
OpPraHMYECKHUX OCTATKOB OPTaHNU3MOB.

Bupryaabnas na0oparopHasi padora «MoaenupoBanue onbiToB Musepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOMN aTMochepe».

Jladboparopnasi pabora «l/3yueHne W ONHCAaHHE WCKOMAEMBIX OCTAaTKOB JPEBHHUX
OpPraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne 0COOEHHOCTEN CTPOCHUS PaCTEHUH Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue 0coOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpONOI0ruu. MeTobl aHTPOIIOIOTHH.

CraHOBJIEHME TPEACTABIECHUN O IPOUCXOXKACHUM YEIOBEKa. PenuruosHele BO33pEHMS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.



CX0acTBO UenoBeKa ¢ KUBOTHBIMHU. CHCTEMaTHYECKOE NOJIOKEHUE YenoBeKka. CBUIETENbCTBA
CXOJCTBA 4YENIOBEKA C JKUBOTHBIMHU: CpPaBHUTEIBHO-MOp(doiornueckue, 3MOPHOIOTHYECKHE,
dusnonoro-onoxuMuUIecKre, nopeacHueckne. OTIudms 4eloBeKa OT JKUBOTHBIX. [IpsMoxoxaeHne
U KOMIUIEKC CBA3aHHBIX C HHMM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CHUTHAIBHOU
CUCTEMBI.

JBmwxymme cuibl ((pakTophl) aHTpOMOrene3a: OMoJornueckue, conuanbabie. COOTHOLIEHNE
OMOJIOTUYECKHX U COIUAITBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoOBHBIE CTaMM aHTpoIoreHesa. Panuue denoBexkooOpa3Hble 00e3bsiHbI (IPOKOHCYIBI) U
paHHHE TMOHTUABl — OOIIME MPEeIKH YeTIOBEKOOOPa3HBIX 00€3bsH W JIoAeH. ABCTPajONUTEKH —
JIBYHOTME TIpeAKH JiroAc. YenoBeK yMelblid, NEpBbIE W3TOTOBICHUS OpyAud Tpyna. Yenosek
NPSIMOXOJISAIINA M TEPBBIA BBIXOJ JIFOJACH 3a mpeaensl Adpuku. UenoBek reimenbOeprekuii —
o0l MpenoK HeaHJIepTaIbCKOTO YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaHIepTalbCKUil
KaK BHJ JIIOJEH XOJIOAHOro KimMarta. YenoBeK pa3yMHBI COBPEMEHHOIO THIA, JEHUCOBCKUMN
YeJI0BEK, OCBOCHNE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u majieoreHOMHKA.

OBOJIOLUS COBPEMEHHOI'O 4YeJlOBEKa. ECTeCTBEHHBIM OTOOp B NOMYNSLMIX YEIOBEKa.
MytanuuoHHblid npouecc U nomuMopusM. [lomymnsiuoHHbIe BOJHBI, Ipeid T'eHOB, MUTpalUsi U
«a(dexT ocHOBaTENA» B MOMYISAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeougHas (eBpa3uiickasi),
aBCTpaJIO-HErpoMiHas (IKBaTOpUaIbHasi), MOHTOJIONIHAA (a3UaTCKO-aMepuKaHckas). Bpems u nytu
paccelieHdsl 4eloBeKa IO IulaHere. ENMHCTBO 4yenoBeueckux pac. HayuHas HecoCTOSTENbHOCTH
pacu3ma. IIpucrnocoGneHHOCTh 4YesoBeKa K pa3HbIM YCJIOBHUSM OKpYKawlled cpenbl. Bnushue
reorpaduyueckoit cpeapl U apeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YESIIOBEKA.

MexXIUCIUIUIMHAPHBIE  METOABl B (U3HUYECKOW  (OMOJIOTMYECKO)  aHTPOMOJIOTHH.
OBOJIIOLIMOHHAS. aHTPOIIOJIOT U U TAJIE0aHTPOINOJIOTHS YeJIOBEUECKHUX MOMyIsiuil. bruoconuansHble
UCCJIEIOBAHMSI IPUPOIBI YesioBeKka. VccnenoBaHue KO3BOIIOUN OHOJIOTMYECKOr0 U COIIMATBLHOTO B
YEJIOBEKE.

JleMoOHCTpaL U

IToprpersr: Y. dapsun, JI. JIuku, . 4. Poruackuii, M. M. I'epacumos.

Tabmumet u cxeMbl:  «MeToabl  aHTpomonorum», «['OJOBHOH MO3T  4YelIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBbI», «CKeJIeT dYeloBeKa M CKeJleT IIMMIIaH3e», «PyauMeHTsl u
aTaBU3MBI», «/[BIKyIIMe CHJIBI  aHTPOIIOT€HE3a», «JBOJIOIMOHHOE JPEBO  YEIIOBEKa,
«ABcTpasionuTeky, «YemoBek ymenblit», «HemoBek MpAMOXOIAIIU», «/[eHUCOBCKUII YeloBEeK»
«Heanaepranbsup», «KpomanboH1b», «IIpenku yenoBeka», «ITarbl SBOJIOLMH YEIOBEKay, «Packl
YEJIOBEKay.

OOGopynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEAMETOB MaTepHANIbHOM KYJIBTYPHl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTHH ¢ MUPOIOTUIECKUMH M OUOIEHCKIME CIOKETaMHU
MPOUCXOXKICHUS 4YenoBeka, (ororpaduu HAXOMOK HCKOMAEMBIX OCTATKOB YEIOBEKa, CKeleT
YEeJIOBEeKa, MOJIENIh Yeperna dYelloBeKa M 4Yepera IIMMIaH3€, MOJIEIh KHUCTH YeJIOBeKa M KHUCTH
IIMMITaH3€, MOJIENIM TOpca MPEAKOB YETOBEKa.

JlaGopaTopnasi padora «3yueHrne 0COOEHHOCTEH CTPOCHUS CKEeTa YeJIOBeKa, CBI3aHHBIX
C IPSIMOXO0XKJICHUEM.

IIpakTuyeckas padora «/3yueHue SKOJOTHYECKUX aJaNTallUi YeTOBEKay.

Tema 6. Dxoyiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPTaHM3MOB H HAIOPraHU3MEHHBIX
CHCTEM C OKpY KaloLiei cpenoi



3apoxaeHue U pa3BUTHE dKoJoruu B Tpynax A. ['ymGonbara, K. @. Pynse, H. A. CeBeprioBa,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBs3b 3KOJIOTUH C IPYTUMHU
HayKaMH.

Metoasl sxonoruu. [loneBbie HaOmoneHUsA. DKCHEPUMEHTHI B DKOJOTHU: MPUPOAHBIE U
naboparopHbele. MoaenupoBaHue B SKOJOTHH. MOHUTOPHHI OKpYXarouled cpeibl: JOKabHBIMH,
PETHOHANBHBIN U T100AILHBII.

3HAueHUE DSKOJIOIMYECKMX 3HAHUHM JUIsl YelloBeKa. OKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3eM uyenoBedecTBa € MpuUpoaoil. DOpMHpPOBAHHME SKOJOTMYECKOM KYNbTYpPhl U
3KOJIOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmupl u cxemsl: «Pazfensl skonorun», «MeToasl sKoiorum», «Cxema MOHUTOPHHTA
OKPY>KaroIlEH CpebD».

JladopaTopnas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTAHUS

Dkonorudeckue HakToOpbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukaiys 3KoI0rn4eckux
(bakTopoB: abuoTHYEeCcKue, OMOTHUYECKHE, aHTpomoreHHnle. OOIIMe 3aKOHOMEPHOCTH ACUCTBUS
skonoruueckux ¢akropos. [Ipasuno muammyma (K. Hlnpenrens, 0. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (axktopsl. CBeT Kak 3Kkonorndyeckuil (aktop. JlelicTBUE pa3HBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OJKOJOTMYECKHE TPYINIbl PACTEHUH M HKUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUrHaJIbHAs pojib cBeTa. DOoToneproiu3m.

Temnepatypa kak osKonoruueckuid Qaxrtop. JlelicTBue TeMmmeparypbl Ha OpraHHU3MBI.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTs Kak dkonormueckuii ¢akrtop. IlpucrmocoOnenusi pacTeHUH K TOJICPKAHUIO
BogHOTO Oastanca. Kimaccudukaius pacTeHuil o OTHOIICHHIO K Boje. [IpucrnocobnenHus >KUBOTHBIX
K U3MEHEHHUIO BOJHOTO PEKHMA.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAsA, HA3€MHO-BO3JYyIIHAs, IOYBEHHAas, TIJIyOMHHas
NOJIMOYBEHHAsA, BHyTpUOpraHu3MeHHas. ®Ou3nko-xuMuyeckue OCOOEHHOCTH cpel OOUTaHUS
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

bruonornueckne purMmbl. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUM JKHU3HH.

Kuzuennole Qopmbl opranu3moB. Ilonsrtue o xuszHeHHoU ¢opme. JKusHeHHBIE (OPMBI
pacTeHMii: JepeBbsi, KyCTAPHUKH, KYCTApPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHHsle (POPMBI JKUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS
U 00pasa >KU3HH.

buotnueckue ¢aktopsl. Bugpl OMOTHYECKUX B3aMMOICUCTBUI: KOHKYPEHIINS, XUIITHUIECTBO,
cum6uo3 u ero ¢opmsl. [lapazutnsm, koonepamus, MyTyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBO). Herpoduueckue BzammoneiictBus (Tomuyeckue, Gopuyeckue, padpuyeckue).
3HayeHne OMOTHMYECKHUX B3aWMOJICHCTBUH ISl CYIIECTBOBAHHUS OPraHM3MOB B Cpefe OOMTaHWS.
[TpyHIIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JleMoOHCTpaLun

Tabmuubl 1 cxembl: «DKoJoruueckue ¢GaxTopb», «CBETOBOM CIEKTp», «IKOJIOrMYECKHE
IPYNIbl KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TE€IIOKpOBHBIE )XKUBOTHBIEY, «XOJIOAHOKPOBHBIE
KUBOTHbIE», «DUZNONOrMUECKHUE aJanTalud >KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,



«buonornyeckue pur™mel», «KusHeHHble GopMbl pacTeHuil», «Ku3HEHHbIE (POPMBI KUBOTHBIXY,
«9JKocHCTEMa LIMPOKOIMCTBEHHOIO Jeca», «IJKOCHCTEMa XBOWHOro seca», «llemm nurtanusy,
«XumaudectBoy, «Ilapasutuzmy, «KonkypeHmus», «Cumonosy», «KommeHcamuzmy.

OO6opynoBaHue: repOoapuu pacTeHUH M JKUBOTHBIX, IPHCIOCOOJEHHBIX K BIHUSHHIO
pPa3IMYHBIX ~ SKOJOTMYECKUX  (AKTOpOB, repOapuu  CBETONIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repdapuu M KOJUIEKIIMU TETUIONIOOMBBIX, 3MMOCTOMKHIX, MOPO30YCTOHYMBBIX PACTEHHH,
yyyejga NOTHIl U 3Bepeil, repOapuu pacTeHUil, OTHOCAIIMXCS K Turpoduram, Kcepoputam,
Me30(uTaM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUH KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX
cpemax, repOapud M KOJUIGKIMH PACTEHMH M  JKMBOTHBIX, OONANAlONIMX  4YepTaMu
IpUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUH KHU3HH, repOapuil U KOJJICKIIMH PACTCHUH
U JKMBOTHBIX Pa3JIMYHbIX XKHU3HEHHBIX (POPM, KOJUIEKLUU >KMBOTHBIX, YUACTBYIOIIUX B Pa3JIUYHBIX
OMOTHUYECKUX B3aUMOJCHCTBHUSAX.

JlaGopaTopHas pa6ora «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHHIO CBETa.

Jladboparopnasi pabora «BrbisiBIeHHE TPHUCIOCOOJICHHII OpPraHu3MOB K  BIIHSHUIO
TEMIIEPATYPBI».

JlaGopaTtopnas padora «AHAaTOMHYECKHE OCOOECHHOCTHM PACTEHMH U3 pa3HbIX MECT
oOUTaHUM».

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrMYecKHe XapaKTepUCTUKU mnomynsauuu. I[lomynsamus kak Ouonoruyeckas cucrema.
Posib HeomHOpomHOCTH cpenbl, (u3nueckux OapbepoB M 0cOOEHHOCTEH OHOJIOrMHM BHJIOB B
(OopMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphl monyisuuid. OCHOBHbIE IOKAa3aTENIN IMOMYJISINU:
YUCIIEHHOCTb, IJIOTHOCTD, BO3PACTHAS M II0JIOBAsA CTPYKTYpa, POKIAEMOCTh, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

Okojorudeckass CTpyKTypa mnomyiasuud. OILleHKa 4YHMCICHHOCTH MNOmyssauuu. JlnHamuka
nomyisiiuM U e€ perynsauus. buornyeckuil noreHuuan nonyiasuuud. MojenupoBaHue TUHAMUKU
nonynsiuuu. Kpusele pocta uuciaeHHOCcTH mnonyiasuuu. KpuBble BbDKMBaHMs. Perymsmus
YUCICHHOCTH MOMYyJALUi: posib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKkonoruyeckue crpateruu BUoB (I- u K-crparerun).

[TonsiTue 00 »SKosoruyeckol Hume Buaa. Mecroodutanue. MHoromepHas MOJENb
skosiornyecko HumM [x.M. Xarunncona. Pazmepsl skonmorundeckor Humd. [loTeHnmanbHas u
peann30BaHHas HUILIN.

Bun xak cucrema mnomynsauuid. Apeansl BHIOB. Buabl M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN KUBOTHBIX. bruosiornueckne NHBa3nu 4yKepoIHbIX
BUJIOB.

JleMoHCTpanuu

IToptper: Ix. Y. XaTunHCOH.

Tabmuupl 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTHKHU Momyisinuu», «I[IpoctpancTBenHas
CTpyKTypa mnomyisuuu», «Bo3pacTHple mnupamMuipl nonyainun», «CKOpocTb — 3aceseHus
MOBEPXHOCTU 3€MJIM pa3iIUYHbIMM OpraHuzMaMm», «Mogenp skosiornueckoil Humm Jx. W.
XaTuynHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHas pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Ixon0rus coodumecTs. IKOJIOrHIECKHE CHCTEMBI.



CoobmectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizm MeEXIy OpraHU3MamMHu B
OuoreHo3e.

OkocucreMa Kak oTkpeItas cucrema (A. J[x. Tencnu). @yHKIIMOHATBHbBIE OJIOKM OPTaHU3MOB
B 9KOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue yposuu. Tpoduueckue nenu
u cetd. A6uorndeckue 010ku 3kocucteM. [louBbl u Mkl B 3xocucreMax. KpyroBopot BeiecTB u
IIOTOK SHEPTUH B 3KOCUCTEME.

OcHoBHbBIE IIOKAa3aTeNM 3KOcUCTEMBI. buomacca u mpoaykuus. DKOJOTMYECKHE MUPaMUIbI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — CyKieccuu. [lepBUYHBIE W BTOPUYHBIE CYKIECCHMH H HX
OPUYMHBI.  AHTPONIOTEHHBIE  BO3JIEHCTBHS Ha  cykmeccud. KimmakcHoe — cOOOIIEecTBO.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCHCTEMBI. JKocucmemvl 03Ep U pex. IDKOocucmemvl Mopell U OKeaHos.
Ixocucmemvl MyHOp, 1€C08, cmenell, NyCMblHb.

AHTpOIIOTEHHBIE ~ 3KOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Pazauuusa  mMexay
AHTPONOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucTeM. l'oponckas ¢uiopa u ¢ayHa.
CuHaHTponu3anus ropojackoi ¢aynsl. buonoruueckoe n xo3sHUCTBEHHOE 3HAUEHUE arpPO3KOCUCTEM
U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpPraHU3MOB B SKOCHCTEMAX.
Ponv kackaonozo sgpgpexma u 6udos-30uguxamopos (kiouesvix 6ud08) 6 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEpPruM M BEUIECTB MEXAY CMEXKHBIMM SKOCUCTEMAaMHU. Y CTOHYHMBOCTH
OpPraHU3MOB, MOMYJISAIUI U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3/1€HCTBUH.

Mexanuzmsl  8030elicmeus  3a2pA3HEeHUll  pasHblX ~ MUno8 Ha  CYOOP2aHU3MEeHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeus. MEeTon0NI0rusl MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanuu

IToprper: A. JIx. Tencnu.

Tabmunel 1 cxembl: «CTpyKTypa OHOIEHO3a», «IKOCHUCTEMA IIUPOKOIMCTBEHHOIO JIeCay,
«JKocucTeMa XBOWHOTO Jeca», «QDYyHKIMOHAJIbHBbIE TPYIIBl OPraHU3MOB B 3SKOCHUCTEMEY,
«KpyroBopor BemecTtB B 3kocuctemey», «llemu mnwuraHus (macTOWIIHAsA, JETPUTHAS)»,
«DKoJorHuecKas MUpaMuja 4ducen», «IKoJoruyeckas nupamuga OMoMacchl», «IKOJIOrmyeckas
nupaMmujia sHeprumy», «O0Opa3oBanue Oonorta», «IlepBuuHas cykueccusi», «BoccraHoBiieHue jieca
nociue noxapa», «9KocucTema o3zepay, «ArpoueHos», «KpyroBopoT BelecTB U MOTOK SHEPTUU B
arporueHose», «I[Ipumepsl ypOooskocucTem».

Ob6opynoBaHue: repOapuu pacTeHUH, KOJJICKIMM HACEKOMbIX, 4ydela NTHIl U 3Bepei,
repOapuu KyIbTYPHBIX U JUKOPACTYLINX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopnas padora «M3ydyeHue pa3sHOOOpa3us MEJIKHX MOYBEHHBIX WIEHHUCTOHOTHX B
pa3HBIX DIKOCUCTEMAX).

JKeKkypeust «IKCKypcusi B TUIWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJBHBIN WIH MTOWMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKCKypeust «IKCKYpPCHsl B arpodKocHcTeMY (Ha MOJIe MU B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA



buocdepa — oOmemnanerapHas o0ojiouka 3eMIiIM, TI€ CYIIECTBYET MJIM CYIIECTBOBaja
*u3Hb. Pa3Butue npexacrasnenuii o 6uocdepe B Tpynax 3. 3iocca. Yuenue B. . BepHanckoro o
o6uocdepe. O6nactu 6nocheps! u e€ cocran. XKupoe BeniecTBo Onocheps 1 ero GyHKIUU.

3aKOHOMEpPHOCTH cymecTBoBaHus Onochepbl. OcobeHHOCTH Onochepsl Kak TIIOOAIbHOU
skocuctembl. J[uHamuyeckoe paBHOBecue B Oumocdepe. KpyroBopoTsl  BemiecTB U
OMOreOXMMHUYECKHE IUKIIBI (YIiIepo/ia, a30Ta). PUTMHUHOCTH siBIIeHUH B Ouocdepe.

3onaneHOCTh OHOCheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYH/ApA, XBOHHBIE
Jjeca, CMeEIlaHHble U LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MyCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTOphs. KiMmar, pacTuTeNbHbIN U )KUBOTHBIN MUP OMOMOB CYIIH.

CrpykTypa U GyHKIHS KUBBIX CUCTEM, OIICHKA WX PECYpCHOrO MOTEHIMaIa U OuochepHbIX
GyHKINH.

JemMoHCTpauMu

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

Tabmuubr 1 cxembl: «l'eochepsr 3emmn», «KpyroBopor azora B mpupope», «KpyroBopot
yriaepoaa B npupojie», «Kpyrosopor kucinopoga B npuponae», «KpyroBopor BoJbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue nosica 3emnn», «Tynapay, «Taiiray, «CMernianHbii
necy, «llupokonucTBeHHBIN ec», «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudeckuii gec.

O6opynoBanue: repbapuu paCTCHUI Pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJOoru4YecKre KpU3UChl U UX MpUUrHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHne
BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOW cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Paspymenune nousbl. OxpaHa NOYBEHHBIX pecypcoB. M3Menenue knumara.

AHTPOTIOreHHOE BO3ACUCTBIE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENLHOTO U
KUBOTHOTO MuUpa. OCHOBHBIE MPUHLUIIBI 0XpaHbl Tpupobl. Kpacusie kauru. Ocobo oxpaHsiembie
npupoanbie Tepputopun (OOIIT). borannyeckue cabl U 300JI0THYECKHUE TTAPKH.

OCHOBHBIC TPUHIMIIBI YCTOHYMBOTO Pa3BUTHs YeIIOBEUECTBA W NpUpOAbl. PanmoHanbHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHUuEe Ouosnornyeckoro pasHooOpasus 3emun. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTMUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3uca U
€ro BEpPOSATHBIE MOCIIECTBHUS.

Pa3BuTHEe METO/10B MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTE€HHBIX MpoleccoB. Cucmemmule
uccnedosanusi nepexooa K pecypcocoepezarowell U  KOHKYPEHMOCHOCOOHOU  dHepeemuke.
buonocuueckoe pasznoobpazue u oOuopecypcvl. Hayuonanvnvle unpopmayuonusvie cucmemul,
obecneuusarowue 00CMyn K UHGOpMAYUU N0 COCMOAHUIO OMOENbHbIX 81008 U IKocucmem. OcHogbl
9Kopeadunumayuu dKoCUcmem U cnocobos 60pvobl ¢ Ouonospedcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanuu

Tabnuubl u cxeMbl: «3arpsizHeHue atMmochepbl», «3arpsi3HeHne ruapochepbl», «3arpsa3HeHne
nouBbly, «IlapHukoBbI 3hdexT», «Ocob0 oxpaHseMmble NPUPOIHBIE TeppUTOpUNY, «Momenu
YIPaBISIEMOTO0 MUPA.

Ob6opynoBanue: (ororpaguu oxpaHseMbIX pacTeHUil U *KHUBOTHBIX KpacHoil kHurum Poccuiickoit
®enepanyu, KpacHoil KHUIM permoHa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJdbTaTaM OCBOCHUS OOYyYarOIIUMUCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JHMYHOCTHBIX pE3y/lbTaTOB OCBOEHHUS IPOrpaMMbl IO OHOJOIMU BbIIEIECHBI
CJICAYIOLIME COCTABIIAIOLINE: OCO3HAHUE 00YYAIOLIMMUCA POCCUHCKOM IrpaX/1aHCKOW HASHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTU U CaMOONIPEIEIICHUIO, HAAUYUEe MOMUSAYUU K
00y4YeHHIO OMOJIOTUH, YeleHanpasieHHoe pa3eumuye BHYTPEHHUX YOSKICHHUI JIMYHOCTA Ha OCHOBE
KJIIOUEBBIX IEHHOCTEN U UCTOPUUECKUX TPAJULMI pa3BUTHsI OMOJIOTHYECKOT0 3HAHUS, 20MOGHOCb
u cnocobnocms OOYYalOIIUXCS PYKOBOJCTBOBAaTbCSI B CBOEH JIEATENBHOCTU ILIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMM, HPUCYLIMMHM CUCTEME OHMOJIOrMYecKoro oOpa3oBaHUs, Hanuuyue
NPpAGoCO3HAHUS IKOJIOTUYECKON KYJIBbTYPBl, CHOCOOHOCMU CMagums 1EIU U CTPOUTh KU3HEHHBIC
IUTaHBI.

JIMuHOCTHBIE PE3yJbTaThl OCBOEHUS IMPOrpaMMbl MO OHUOJIOTUM JOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIUTATEIbHON AEATENbHOCTH B COOTBETCTBHM C TPAJAWLUOHHBIMU POCCUHUCKMMHU
COLIMOKYJIbTYPHBIMH, MUCTOPUYECKMMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMH B
oOmIecTBe MpaBWJIaMH W HOPMaMHU TIIOBEICHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI M CAMOPA3BUTHS, Pa3BUTHUs BHYTPEHHEH IO3ULMHU JINYHOCTH, MATPUOTU3MA U
YBa)XXCHHUs K 3aKOHY M IPABOMNOPSAKY, YEJIOBEKY Tpylda W CTaplieMy IIOKOJEHHIO, B3aMMHOIO
yBa)KeHHUsI, 0EPEIKHOT0 OTHOLIECHHUS K KYJIbTYPHOMY HACIEANUIO U TPAJULUSIM MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuiickoit @enepaunn, NpUpoae U OKPYKarOIIEH cpelie.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHMs y4eOHOro mnpeamera «bHOJOrHs» IOJIKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOJACTBOBaTbCcS C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAallMi, O3UTUBHBIX BHYTPEHHUX YOEXJIEHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM LIEHHOCTSIM POCCHIICKOr0 00IIeCTBa, paCUIMpPEHNE )KU3HEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IPOLIECCE PEATU3ALNN OCHOBHBIX HAIPaBIECHUI BOCIIMTATEIbHON
JEATEIIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unMu  oOydarolierocs Kak  aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TMpaB M OO0SI3aHHOCTEH, YBa)XXCHME 3aKOHa H
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH IESATENbHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U NTO3HABaTENbHbIX 33/1a4, BHITOTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OIPENEIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLICHHUIO K SBJICHUSM COBPEMEHHOM
JKM3HHU U O0BIACHATE €€;

YMEHHE YUUTHIBaTh B CBOMX JAEMCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aWMOJECHCTBUS
Jro/ielt C pa3HBIMU YOEXKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COLMAIBHBIM TOJI0KEHUEM;

TFOTOBHOCTb K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YeOHBIX,
MO3HABATEJIbHBIX U UCCIIEOBATEIbCKUX 33/1a4, YBAKUTEIHHOIO OTHOIICHNS K MHEHHIO ONIIIOHEHTOB
pH 00CYXJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCHUUCKOM TPAXKTAHCKON HIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY Hapo/y, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes, PonuHoM, ropaoctu 3a cBOM Kpaid, cBoro Ponuny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHALIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOULIEHHE K MPUPOJHOMY HACIEAUIO U MAMITHUKAM IPUPOJbI, TOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJIEHHME U Pa3BUTUE OMOJIOIMH,
NOHMMAaHMUA 3HAYeHHs OHOJOTMM B TO3HAHMM 3aKOHOB MPHUPOIBI, B IKU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIYXEHHIO U 3auiute OTedecTBa, OTBETCTBEHHOCTH 32
€ro cyns0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO M IMPUHHUMATh OCO3HAHHBIE PELICHMsI, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM POJUTEISAM, CO3[JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSTHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

JCTETHYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ICTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTb K CAaMOBBIP@XEHUIO B pPa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢pusznyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U 3MOLMOHAJIBHOI0
Os1aronosyqus:

MOHUMAaHWE W pean3aliusi 3J0pOBOr0 U Oe3omacHoro obpasa >KM3HU (3J0POBOE MHUTAHUE,
cOONIOZICHHE THUTHEHWYECKHX MpPaBWJI U HOPM, COANTaHCUPOBAHHBIA PEXKUM 3aHATUH U OTAbIXA,
perynspHas Qu3ndeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXUUYECKOMY 3/I0pOBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOIO U KOJUIEKTUBHOIO O€3011aCHOTO TOBEIEHUS
B CUTYyalUsIX, YIPOXKAIOLIKX 30POBbIO U )KU3HU JIOCH;

OCO3HAaHHE TOCIEACTBUM W HENPUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aIKOTOJI,
HapKOTHKOB, KYpEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTUBHOM JESATENBHOCTH TEXHOJOTMYECKOW M COIMAJIbHOW HAaIpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IFIAHUPOBATh U CAMOCTOSITENIBHO BBITIOIHSTH TaKyIO JAESITEIbHOCTD;

UHTEpEC K pa3NuyHbIM cdepaM NpoPecCHOHANbHON IesTeNbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBII BEIOOp OyayIieli mpodeccruu U peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M €caMOOOpA30BaHMIO Ha MPOTSDKEHHM BCei
KU3HH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU IIesiecoo0pa3Hoe OTHOLIEHHE K NMPHUpPOJe KaK MCTOYHHMKY XH3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;



HOBBIIIEHUE YPOBHSA HKOJOTMYECKOW KyJIbTYPHI: INPHOOPETEHHE OIBbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKaIOIEN Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh UCII0JIb30BaTh MPHOOpETaeMble TPU U3yYEHUH OMOJIOTUHU 3HAHUS U YMEHUS IpU
pelIeHUH Mpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM IIPUPOJIONOJIB30BAaHUEM (COOIIIO/IEHHE MpaBUl
IIOBEJICHUS B IIPUPOJIE, HAIIPABJIEHHBIX HA COXPAHEHUE PAaBHOBECHS B SKOCUCTEMAX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE NECUCTBUMN, IPUHOCSIINX BPEIl OKPYKAIOIIEH IPUPOJHOH CpElEe, YMEHHE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBUS MPEIIPUHIMAEMBIX JEHCTBUNA U
Ipe0TBpallaTh UX;

HaJIUYUE PA3BUTOrO SKOJIOIMYECKOIO MBIIUIEHHS, SKOJIOIMYECKON KYyJIbTYpbl, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOM  HAIpPABJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBATHCSA HUMH B
IIO3HABATEJIBHOM, KOMMYHMKAaTMBHOM M COLMAJIBHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPAaKTUYECKON AEATEIbHOCTH dKOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILECTBEHHON MNpaKTHUKH, OCHOBAaHHOI'O Ha JHUaJlore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOM KYJIbTYphl KAaK CpEACTBa B3aUMOJAEHUCTBUSA
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

[OHUMaHue crenupUKN OMOJIOTUM KaK HAayKd, OCO3HaHMs €€ poiau B (OpMHUPOBAHUU
PALMOHATILHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LEJIOCTHOrO MPEJCTABICHUS 00 OKpYXarolleMm
MHpE KaK O €IMHCTBE MPUPOIBI, YEIOBEKA U OOIIECTBA, B TIO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH podJieM COXpaHEeHUs MPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJsl COBPEMEHHOM LMBMIIM3ALMU: OOecredeHus
HOBOT'O YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUHM, CIIOCOOHBIX
pemarbk pecypcHble MpoOjaeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IMyTeH BBIXOJA U3 TI00ANbHBIX
9KOJIOTHYECKUX TMpo0sieM M obecreueHus nepexoja K YCTOHYMBOMY Pa3BUTHIO, PALMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB M (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJIYYEHHUU OHMOJOTMYECKMX 3HAHUU B II€NIAX IOBBIIIEHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-Hay4YHON TI'pPaMOTHOCTHM, KaK COCTaBHOM YacTH (PyHKIMOHAIbHON
IpPaMOTHOCTH 00y4arouuxcs, GopMupyemMoit npu U3y4eHuu OnoIoTHH;

NOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJIB30BaTh IOJlydyaeMble 3HAHUS U1 aHaidu3a U OOBSCHEHUS SBICHUI
OKpYKAloIlIero MHpa M MPOUCXOAAIIMX B HEM HM3MEHEHUH, yMEHHE JielaTb OOOCHOBAHHbIE
3aKJIFOYEHHUsT HA OCHOBE HAay4HbIX (PAaKTOB M HUMEIOIIUXCS JaHHBIX C LEJIbI0 IOJTYy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIbHO UCIOIB30BaTh OMOJIOTHYECKHE 3HAHUS JJIsl peleHus MpooiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

OCO3HAHHE ILIEHHOCTH HAy4YHOW MAEATEIbHOCTH, F'OTOBHOCTH OCYIIECTBIATH IPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITENbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

FOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUI0O M CcaMo00Opa3oBaHHIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MertamnpenMeTHble pe3yibTaThl OCBOCHHS Yy4eOHOro mnpeamera «bBHOJOTH» BKIIOYAIOT:
3HaYMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYHAIONIMXCS  MEXKIMCLUUIUIMHAPHBIC
(MeXMnpenMeTHbIE) O0IeHayYHbIe IOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOU KapTHUHBI MUPA U
crneuu(uKy METOIOB IO3HaHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, 3HEPIrus,
SBJICHHE, MTPOIeCcC, CUCTeMa, Hay4HBIA (PAaKT, MIPUHLIUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS,
UCCIieIoBaHNe, HaOII0/IeHUe, W3MEpEHHE, SKCICPUMEHT W JApYrHe); yHHUBEpCalbHbIC Yy4eOHbIC

neiictBust  (mo3HABaTelIbHbIE,  KOMMYHUKATHBHBIC,  PETyJIATHBHbIE),  OOECHEYMBAIOIINE
dbopMupoBaHre (QYHKIMOHAIBHONM TI'PAaMOTHOCTH U COLMAIbHOW KOMIIETEHIIMH OOYYaroIIUXCS;
CIOCOOHOCTh 00yJaromuxcs HCII0JIb30BATh OCBOCHHBIE MEXIUCIUTITUHAPHBIE,

MHPOBO33PEHUYECKHE 3HAHUSI M YHUBEpCaJbHble Yy4eOHbIE JEUCTBUS B TO3HABATEIBLHOU W
COLIMAJILHOM MPaKTHKE.

B pesynpraTe wu3ydeHus OWOJIIOTMM Ha YpOBHE CpeIHEero oOmero oOpa3oBaHUs Yy
oOydaromierocss OyayT cOpMHUPOBaHBI I03HABATEIbHBIC YHUBEPCAIbHBIC YyUeOHBIC JCUCTBUSA,
KOMMYHUKATHUBHBIE YHUBEPCAJIbHBIC YUeOHbIE NEHCTBUSI, PETYISTUBHBIC YHUBEpPCAIbHBIC yueOHBIC
NEICTBUS, COBMECTHASI I€ATEIbHOCTb.

MeTtanpeaMeTHble pe3ysbTaThl OCBOEHHUS MPOTPaMMbl CpPETHEro o00Iero o0pa3oBaHUS
JIOJDKHBI OTPaXkaTh:

OgByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalIM3UpOBaTh MpobdieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPHUEMBI JIOTHUYECKOTO MBIIUICHUS (aHalM3a, CUHTE3a,
CpaBHEHHUs, Kiaccupukaluuu, oO0OOLIeHHs), PACKPbIBATh CMBICT OWOJIOTMYECKUX TMOHATUI
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTHUMHU ITOHSATUSMU);

OTpEeNeNsATh 1ETH JICSITeNbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMHU IIECIISIMH;

UCIIONIb30BAaTh OWONIOTUYECKUE TOHATHS Ui OOBSCHEHHS (aKTOB M SBJICHHHM KHBOU
IPUPOIBL;

CTPOUTH JIOTHYECKHUE PACCYXKIeHUs (MHIYKTUBHBIC, NEAYyKTUBHBIE, IO aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTU U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIMPOBATH BBIBOJLI H
3aKJIIOYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JJisi MPEACTABICHHS CYLIECTBEHHBIX CBS3ed U
OTHOIIIEHUNA B HW3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEYHMI PpPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI C YUETOM aHAM3a UMEIOLIUXCA MaTepUaIbHBIX U
HEMaTepHalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE pE3YyJIbTATOB LEJSAM,
OIICHUBATh PUCKHU MOCIIECICTBHUI NESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJTHATH PabOTy B YCIOBHSIX pPEATbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIJICTh HaBbIKAMHU YYE€OHO-HCCIIEIOBATEILCKOM M TPOCKTHOM MESITEIbHOCTH, HaBbIKAMHU
pazperieHusi mpoOyieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOHUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METO0B TO3HAHUS;



WCIIOJIb30BAaTh pA3JIMYHbIE BUABl JAEATEILHOCTH IO IMOJIyYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 M NPUMEHEHHWI0O B Y4YEOHBIX CHTyallUsX, B TOM YHCIE NpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMupoBaTh HaYYHBIH TUIl MBIIUICHUS, BJIAJETh HAYYHOM TEPMHUHOJIOTHUEH, KIIFOUEBBIMHU
MOHSTUSIMH U METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/adll B 0Opa30BaTENbHON JEATCIHHOCTH H
KU3HCHHBIX CUTYaLlUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBA3HM U aKTyaJU3WpOBATh 3aJauy, BbIABUTATh TUIIOTE3Y
e peuieHus, HaXOJAUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKIECHUH, 3a7aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

AQHAJIN3UPOBATH IOJIYUEHHBIE B XOJI€ PEILEHUS 3a/ayll Pe3yJbTaTbl, KDUTUUYECKH OLIEHHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYILIECTBIISATh LEJICHATIPABICHHBIA IOMCK MEpeHoca CPEeICTB M CIOCOOOB JeMCTBHA B
po(heCcCHOHATLHYIO CPEy;

yMETh  IMEpPEHOCUTh 3HAHMS B  TIO3HABATENBbHYID M  MPAKTHYECKyl0  00JjacTu
KU3ZHEJESATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;

BBIIBUTATh HOBBIC HWJEH, INpeAjiaraTh OPUTHHAIBHBIE TOAXOAbl M PEUICHUS, CTaBUThH
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(pOpMaruu (TEKCTe Y4eOHOTO IMOCOOwMs,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OWOIIOTHYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTH HHQPOPMAIUIO PA3IWYHBIX BUAOB U (opM
MPEJICTaBICHUS, KPUTHYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHpoBaTh 3ampockl M TPUMEHATH pa3IMYHbIE METOAbl TpPU IOWCKE H OTOOpe
Ouosornueckoi nHPpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOJIB30BAHUS PA3IUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAIbHYIO (GOpMy MpEICTaBICHHUS OUOJOTMYECKOU
uH(popMaluu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KayecTBE CpeACTBa Npu paboTe ¢ OHOJOTHYECcKOi
uHpopMaLuel: NMPUMEHATh XUMHUYECKHe, (U3NYEeCKHe M MaTeMaTH4yeCKHe 3HAaKu M CUMBOJIBI,
dbopmysbl, abOpeBHMATypy, HOMEHKJIATYPY, HCIOIL30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJAJeTh HABbIKAMM pAaclO3HaBaHWA W  3aUTHl  MHQOpPMaluH, WHGPOPMAMOHHOM
0€30MaCHOCTH JTMYHOCTH.

OBsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO YYaCTBOBAThH B JUAJIOTE HIIU
JMCKYCCHH T10 CYILECTBY 00CYKIaeMoii TeMbl (YMEHHE 33aaBaTh BOIPOCHI, BHICKA3bIBATH CYXKACHUS
OTHOCHUTENIbHO BBINIOJHEHUS MpeajiaraeMoil 3a/adyu, y4uThIBaTb HHTEPEChl M COTJIACOBAHHOCTh
MO3UIUI IPYrUX YyYaCTHUKOB JAMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpPeJICTBA OOIICHNUs, TOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HHUKHOBEHUS KOH(MIMKTHBIX CHUTyallUd, YMEThb CMsr4aTb KOH(JIUKTHI U BECTH
MEPETOBOPHI;



BJIAJETh PA3IMYHBIMU crocoO0aMu OOIIEHUS W B3aUMOJEHCTBHS, NOHMMAaTh HaMEpPEHMs
JPYTuX JIOJEH, MPOSABIATh YBAXHUTEIHHOE OTHOUICHHE K COOECEAHMKY M B KOpPpeKTHOU (opme
(GopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMAaTh W WCIOJIb30BaTh NMPEHMYILECTBA KOMAHAHOM M WMHAMBHUIYalIbHOH paboOTHl MpHU
pemeHrnr OMOJOTHYECKOW MpoOIeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUSI TPYNIOBBIX
(GopM B3aMMOAENCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBMH C y4€TOM OOLIMX MHTEPECOB U
BO3MOXXHOCTEH KaX/I0TO YIeHA KOJUIEKTHUBA;

NPUHUMATD LIEJH COBMECTHOM AEATENbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH JCHCTBHS
no e€ JOCTHKEHHMIO: COCTaBJIATh IUIaH JEWCTBUHM, pachpeaeisaTb pojaud C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CY>XJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJA M KaXJIOTO0 y4aCTHUKA KOMaH/IbI B OOIIMNA pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTb HOBBIE IPOEKThbI, OLICHWBAaTh MJEU C IO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
IPaKTUYECKON 3HAUUMOCTH;

OCYIECTBIISITh TO3UTUBHOE CTPATEIMYECKOE MOBEICHUE B PA3JIMUHBIX CHUTYaILUsX, TIPOSBIISTH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITNATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBIABIICHHS MTPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYAIHIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHWH IeJIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKaxX IO OTHOLICHMIO K JKMBOH HIPUPOZE, CBOEMY 3[10POBBIO M 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TI03HABATEILHYIO JIEATEIILHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7jaudl B 00Pa30BaTEIbHON EATENIbHOCTH U KU3HEHHBIX
CUTYalHsAX;

CaMOCTOSITENIbHO COCTaBISATh TUIAH PEHICHUS MPOOJIEMBI C yYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX NMPEATNOUYTEHHIA;

JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEUICHHE;

OILIEHUBATh IPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHHUIO LIMPOKOW SPYIUIMHM B Pa3HbIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallHsM, BHOCHTh KOPPEKTHBBI B JESTEIHHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyIbTATOB LIETSIM;

BJIaJICTh HAaBbIKAMM MO3HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpIIAeMbIX JIEHCTBUH U
MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHHIA, HCIIOIB30BATh MPUEMBI PeIICKCUU ISt
OIICHKW CHTYAaIllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATH PELICHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3E PE3yJIbTAaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:



INPUHUMATH ceOsl, TOHUMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C ITO3ULMU APYrOro 4eI0BEKa.
INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaThl OCBOSHHS CoAepkaHHUA ydyeOHoro mpenmera «buomorus» Ha
yriyOJIEHHOM YPOBHE OPHEHTHPOBaHBI Ha obOecreueHne Mpo(UILHOTO OO0y4YeHHUs OOydJaroIIuXCs
6uonorur. OHU BKIIIOYAIOT: creruduieckue 1jsi OMOJIOTUH Hay4yHbIe 3HAHUS, YMEHHUS U CIOCOObI
JEMCTBUI 1O OCBOEHUIO, MHTEPIpPETAMA M MPeoOpa3soBaHUIO 3HAHWNA, BHJBI JAEATEIBHOCTU II0
MOJYYCHUIO HOBBIX 3HAHMM M HMX NPUMEHEHUIO B PAa3IMYHBIX y4YEOHBIX, a TaKKe B pEabHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaTsl IPEICTABICHBI 110 TOAAM U3YUYECHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro npenmera «buonorus» B 10 knacce N0OIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHA O MECTE€ M POJM OMOJOTHMH B CHCTEME ECTECTBEHHBIX HAayK, B
(OopMHpPOBAHNYN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUH 3aKOHOB MPUPOJBI U PEIICHUH
npo0JieM paloHaIbHOTO MPUPOIONOIB30BAHMS, O BKIIAJE POCCHUIICKUX M 3apYOCKHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE
OMOJOrMYEeCKHEe TEPMUHBI M MOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeTadoJIM3M, TOMEOCTa3,
CaMOpETyYJISILHNsI, CaMOBOCIPOU3BECHUE, HACIEACTBEHHOCTh, M3MEHUYHUBOCTh, POCT H Pa3BUTHE),
ouonornueckue Teopun (kmerounas Teopus T. [lIBanna, M. llnefinena, P. BupxoBa, XxpoMmocoMHas
teopusi HaciencTBeHHoctr T. Moprana), yaenus (H. 1. BaBuiioBa — o nieHTpax MHOTO0OOpas3us u
MIPOMCXOXKACHUS KYJbTYPHBIX PAacTE€HHiT), 3aKOHBI (€IMHOOO0Pa3Hs MOTOMKOB IEPBOTO MOKOJICHUS,
pacIleruIeHHsl, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBaHus ['. MeHens, roMoIorHu4ecKux psijioB
B HaciencTBeHHOI u3meHunBocty H. . BaBuiosa), npuHIUNIbs! (KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJAMM HAay4YHOI'O IO3HAHMs, HCIIOJIb3YEMbIX B OMOJOTMYECKHX
HCCJIEIOBAHMSIX KHUBBIX 0OBEKTOB (OMKHCAHNE, U3MEPEHNE, HAOII0JEHIE, SKCIIEPUMEHT);

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKU: BHPYCOB, KJIETOK MPOKAPHOT U 3YKApPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM uyucle OakTepuid, TpuOOB, pacTEHHIA,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM OPraHOB PAacTEHHH, KMBOTHBIX, YEJIOBEKa,
IPOLIECCOB JKU3HENEATENbHOCTH, MPOTEKAIOUINX B OPraHU3Max PAacTeHUH, )KMBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX IMPOLIECCOB: OOMEHa BelecTB (MEeTa00IM3M), MPEBPAICHUsT SHEPTUH, OpOKEHMS,
aBTOTPOGHOIrO M reTepoTpPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a M XeMOCHHTE3a, MUTO3a, Meio03a,
rameToreHesa, ’MOpuoreHe3a, MocTIMOPHOHAIBHOIO Pa3BUTHSI, Pa3MHOXKEHUS, UHANBUAYATIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOICHCTBUS T€HOB, T'€TEepPO31ca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAYy OpPraHOUJAMHU KIETKH M UX (QYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIMSIMH, MEXIY OpraHaMd U CUCTEMaMH OpPraHoOB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (DYHKIHSAMH, MEKIY CUCTEMaMHU OPTaHOB M UX (YHKIIUSIMHU,
MEXJly 3TarniaMyi 0OMEHa BEILEeCTB, ATallaMU KJIETOYHOTO [UKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
JTanaMu SMOPUOHAIBHOTO PAa3BUTHUS, TEHOTHIIOM U (DEHOTUIIOM, EHOTHIIOM U (haKTOpaMH Cpe.Ibl
00UTaHHUS;

YMEHHUE BBISBISATH OTIMYUTENFHBIC TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIE DPACTCHHH,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE HCHOJIb30BaTh COOTBETCTBYIOLIME APryMEHTHI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX IPYIIIT;



yYMEHHE peuiaTb OMOJOTHYECKHE 3a]aui, BBIABISATH MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMI OHMOJIOTHYECKUMHU TPOLIECCAaMHU M SIBJICHHUSMH, JeNIaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBaHUU IOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIabopaTOpHbIE M MpaKTUYeCKue paboThl, COOIIOAATh IMpaBWiIa MpH
paboTe ¢ yueOHBIM H JJA0OpaTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX OKCIECPUMEHTAIBHBIMH  CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYUYESHHBIC PE3YJIbTAThl U JICJIaTh BHIBOJIBI,

YMEHHME YYacTBOBaTh B Y4eOHO-HCCIIEIOBaTeNIbCKOW paboTe MO OHOJOTHH, SKOJIOTHH H
MEAMIIMHE, MPOBOAMMON Ha 0a3e WIKOJBHBIX HAy4YHBIX OOIIECTB, W MYyOJIMYHO MPEACTABIATH
NOJIyYCHHBIC PE3YJIbTAaThl HA YIEHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCTIeKThl COBPEMEHHBIX MCCIIEeI0BaHUN B 0071acTH OMOJIOTHU U
MEAUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAMIPAaBICHHOE U3MEHEHHE TeHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYHICCTBIIATh OCO3HAHHBIN BBIOOp Oymymiell mpodeCCHOHATBHON ACSITEILHOCTH B
obnacTu OWOJIOTHUH, MEIWIIUHBI, OMOTEXHOJOTHHU, BETCPUHAPHUH, CEIBCKOTO XO3SHCTBA, MHUINECBON
MPOMBINIICHHOCTH, YIIIyOJIATh MO3HABATENbHBIM MHTEpPEC, HANpPaBICHHBI Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPOJOIDKEHHE OHOJIOrHYEeCKOro OO0pa30BaHUS B OPraHU3alUAX
cpenHero npodeCCHOHATBLHOTO U BRICIIIEr0 00pa3oBaHUS.

[IpenMeTHbIE pe3yabpTaThl OCBOEHUS yueOHoro npeamera «buonorusi» B 11 knacce 10IKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE€ W POJH OUMOJIOTUU B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB
IPUPOJIBI U PEIICHUH AKOJIOTMYECKUX IMPOOJIEM YEIOBEYECTBA, & TaKXKE B PEUICHUH BOIIPOCOB
paloHAIBHOTO MPUPOAOIONIB30BAHUA, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOE,
o0IIeCTBY, YEIOBEKY, O BKIQJ€ POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruu;

YMEHME BIJIAJIETh CHUCTEMON OHOJOTMYECKUX 3HAHHM, KOTOpas BKJIKOYAET ONpPEICICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATAIONINX OHONOTUYECKUX TEPMHUHOB M TMOHATUH (BUI,
sKocucTema, Ouocdepa), Ouonoruueckue Teopuu (dBosoumoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopusi sBoitonuu), yueHus (A. H. CesepuoBa — o0 HyTdxX U HampaBICHHIX
spomtonnu, B.U. BepHanackoro — o 6uocdepe), 3akonsl (reHetnueckoro paBHosecus [[x. Xapau u
B. BaiinOepra, 3apogsimeBoro cxoxactBa K. M. bapa), mpaBuna (munumyma FO. JluGuxa,
9KOJIOTHYECKOI MupaMupl 3HEprum), runoressl (runoresza «vupa PHK» V. I'nnGepra);

YMEHHME BIJIAJIETh OCHOBHBIMM METOJAAMM HAY4YHOTO IIO3HAHUS, HCIOJIb3YEMBbIMU B
OMOJIOTUYECKUX MCCIEIOBAHUSAX IKUBBIX OOBEKTOB M HKOCHUCTEM (ONUCaHHe, H3MEpeHHUe,
HaO0/IEeHUE, DKCIEPUMEHT), CIIOCOOaMH BBISBICHHSI M OLIGHKH AHTPOIOTCHHBIX H3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIIENATh CYUIECTBEHHbIE IPU3HAKU: BHJIOB, OHOIEOIIEHO30B, SKOCHCTEM H
Oomocdepsl, CTAOWIM3UPYIOMIETO, JBIJKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOpa,
QITOTMATPUIECKOTO M CHMITATPUYECKOTO BHI000PA30BaHMs, BIUSIHUS ABIKYIIUX CHJT DBOJIOIMU HA
reHo(OH]] TMOMYJISALUN, HPUCIOCOOICHHOCTH OpPraHU3MOB K cpele OOWTaHUs, 4YepeloBaHus
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTa BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aWMOCBS3H MEXIY MPOILIECCaMU 3BOJIIOLMH, JBUKYIIUMHU CHUIAMU
AHTPONOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCIIOCOOIICHUSIMU K HUM OPTaHU3MOB;



YMEHHE BBISBISATH OTIUYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, IPUCIIOCOOIIEHHOCTh BHIOB K
cpene oOuTaHus, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB OKOCHCTEM, B3aUMOCBsI3Ei
OpPTaHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUN B DKOCHCTEMaX CBOSH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB pPAa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB WM CpeIbl OOWTAaHWS, €IMHCTBA YEIOBEUYECKHX pac, HEOOXOIMMOCTH
COXPaHEHHUSI MHOTOOOpa3Wsi BUJOB W JKOCHCTEM KakK YCIOBHUS COCYIIECTBOBAHUS MPHPOJIBI H
YeJI0BEYECTBa;

yYMEHHE peuiaTb OMOJOTHYECKHE 3a]aui, BBISBISATH MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY
UCCJICTyeMbIMU OHMOJIOTHYECKUMHU IPOLIECCAMHU ¥ SIBJICHUSIMH, J€JIaTh BBIBOJBI U IMPOTHO3BI HA
OCHOBaHUU TIOJYYCHHBIX PE3YIIbTATOB;

YMEHHE BBINOJHATH JIabOpaTOpHbIE M MpaKTUYECKHuEe padoThl, COOIIOAATh MpaBWiIa MpH
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IETb UCCIICI0BAHMS, AHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JCJIaTh BHIBO/IBI,

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIIEIOBATENbCKOW paboTe MO OHOJOTHH, SKOJIOTHH H
MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJUYHO MPEACTABIAThH
MIOJTyYEHHBIC PE3YJbTAThl HA YICHHYESCKUX KOHPEPEHITUSIX;

YMECHHE OIICHUBAaTh THUIOTE3bl W TEOPUHM O TMPOUCXOXKJICHUM IJKWU3HU, 4YeIIOBeKa U
YeIIOBEYECKMX pac, O MPUYHMHAX, MOCIEACTBUSAX M CIOCO0aX MPeIOTBpAIIeHHs TI100aIbHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBIOOp Oymymiel mpodeCCHOHATBHONU ACSITEILHOCTH B
obnacTu OMOJIOTHH, DKOJIOTHH, MPUPOJIOIOIB30BAHMS, MEIUIMHBI, OMOTEXHOJIIOTHH, IICUXOJIOTHH,
BETEPUHAPUH, CEIbCKOTO XO34WCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIYONATh IMO3HABATEIIbHBII
MHTEpPEC, HAIMPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOUIEH MPOPECCHH U MPOJOILKEHUE
OMOJIOTUYECKOTO0 O00pa30BaHMsI B OPTraHHM3AIMIX CpPETHET0 MPOPECCHOHAIBHOTO H  BBHICIIETO
o0OpazoBaHus.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10
5) Crpoenrie u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U NpeBpalleHue YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nundopmarus u 9 05
peanu3anus e€ B KJIeTKe '
8 JKHU3HEeHHBIH UK KIETKA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HacJIE€CTBEHHOCTU U 5 0.5
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
1 3apoxIeHUE U Pa3BUTHE IBOIOIIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MakpoaBosroius 1 e€ pe3yabTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 P P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
8 DKoJI0Tusl BUJIOB U MOMYJISILUMA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyKarolas cpena
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIeCTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, anexrpodopes, '
TuddepeHMaIbHOe HEeHTpU(YTUpOoBaHUE,
ITLIP)»
6 XYUMHYECKUH COCTaB KIETKU 1
7 MuHepasibHbIC BEIIECTBA KIETKH, UX 1
Ouosoruyeckas poib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tuns! kiietok. [Tpokapuornyeckas kieTka
CtpoeHnue 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBIN anmapar KJIEeTKH
OnHOoMeMOpaHHbIE OPTaHOU/IbI KIETKH.

19 [TpakTnyeckas pabora «M3yuenue 05
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTENbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 0.5
pabora «VccrnenoBanue miasMoiansa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH s71pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKON aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Ma. JlabopaTopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPHI M OCIKH-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

XemocuHtes. JlaboparopHas padoTa
«CpaBHeHue mporeccoB (GOTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHaspoOHBIe OpraHu3Mbl. Buibl OposxeHusI.

JlaGopaTtopHnast pabota «CpaBHEeHHE
IIPOLIECCOB OPOKEHUS U JbIXaHUS
AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTHYECKOro oOMeHa

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpu4HOTO CHHTE3a
34 Tpanckpunius — marpuudbiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 KonupoBanue aMmuHOKUCIOT. Posib
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reioMa y mpoKapuoT u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoOT
Bupycbl — HekneTouHble (OPMBI KUZHU U
39 obsuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3naHue MOZeNu BUPYyCa»
40 BupycHrble 3a00s1eBaHus YeI0BeKa,
YKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMY U METUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabora
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 JleneHue KJIETKM — MHUTO3
Tumnbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpernapaTax)»
47 Perynsiums »KU3HEHHOTO IIMKJIA KIIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JJaboparopuas pabora

49 . - 0.5
«V3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHnas padora «/3yueHue TKaHeu 0.5
YKHUBOTHBIX»
Opransl. Cucremsl opranos. Jlaboparopuas

51 pabora «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Iutanue oprann3MoB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTemMa 4elioBeKa

56 JlpIxaHue OpraHu3MoOB

57 JlpIxaHue MM03BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas cucTtemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Briienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema yenoBeka

63 PaznmpaxumMocTh 1 peryisinus y
OpPTraHU3MOB

64 I'ymopanbHas perynsuus 1 9HI0KpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

[TonmoBoe pazMHOKEHUE

Metio3

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«/3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax

0.5

69

70

71

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnast pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUI»

0.5

73

74

75

HCTOpI/ISI CTAaHOBJICHUSA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT T€HETUYECKNX MCCIIEIOBAHUN

3aKOHOMEPHOCTH HACJIE0BAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEeLBaHUs

77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMUHUPOBAHHE
JlurubpuiHoe CKpeluBaHue.

78 [IpakTuueckas padora «M3yueHue 1 05
pe3yIbTaTOB TUTHOPUIHOTO CKpPEIMBAHUS '
y IpO30(HITBD»

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEeLMBaHUS

80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 ['eneruka mona 1

83 I'enoTum Kak 1eoCTHAS CUCTEMA 1

84 ['eHeTHUYECKUI KOHTPOJIb PA3BUTHUS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85 M3MeHunBOCTS TPU3HAKOB. Busl 1
U3MEHYHUBOCTH

86 MoudukaroHHast ©3MEHINBOCTh 1
BapuannoHHbIif psi 1 BapualiMoHHas
kpuBast. JlaboparopHas paboTa

87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PHUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapuaOHHOTO psiia U
BApUALIMOHHON KPUBOII»

88 I'eHoTHUNIMUECKast N3MEHUUBOCTb. 1

KomOuHaTuBHAsE ”3MEHYMBOCTD




89

MyTtanuoHHas HK3MEHYHBOCTD.
[IpakTrueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.
ONUreHeTHKa 1 SIUreHOMHUKa

91

92

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI»

MeTtoasl MEQUIIMHCKON N'eHETUKHU

0.5

93

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

94

95

96

97

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
JKUBOTHBIX)»

MeToap! ceneKIIMOHHON paboTHl.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

JlOCTHIKEHMS CEJIEKIUU PACTEHUHN U
*UBOTHBIX. [IpakTuyeckas padora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4eHHe U UCI0JIb30BAHNE
TEHETUYECKUX PECYPCOB

0.5

0.5

98

99

buotexHoiorus Kak Hayka u 0Tpacib
nponsBojacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHI

OcHOBHBIC HaIlpaBJICHU A CHUHTETUYECKOM

0.5




OouoJIoTnun

100 XpOMOCOMHasI ¥ T€HHAss HH)KCHEPHS 1
101 Menunuackre OMOTEXHOIOT NI 1
PezepsHnbiit ypok. [ToBTOpeHue,
102 y 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqeﬂml :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHE CHIIBI ABOJIOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y MCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [lonynauus — snemMeHTapHas €IMHHLIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHoBecus JIk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3o0numuu nonysuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLIN 1

(hakTOp IBOFOITUHN




12

[TosoBoit oTOOP

13

[TpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopnas pabota «M3yueHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pPacTeHUI M KUBOTHBIX)»

0.5

14

[Tpumeps! prCcTIOCOOICHUH Y OpraHU3MOB:

Mopdonoruueckue, GU3NOIOTHUECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

17

Crpykrypa BUIA
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs3b MHKPO3BOJIIOIHUHU U STTHACMHUOJIOTUN

MakponsBontonus. [laneonronornueckue
METO/bl U3yUYEHUS IBOTIOLIUN
buoreorpaduueckre METOIbI U3yUEHUS
3BOJIIOLUAN

21

22

OMOpPHOIOrHYeCKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METOJIBI U3YICHUS
HBOJTIONINHU

MOJ'ICI(y.TISIpHO-FCHCTI/IIICCKI/IG,
OHMOXMMUYECKHE U MaTEMaTHUYECKHUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH SBOJTIOIHH

24 AnantuBHas panuaiys. HepaBHOMEpHOCTD
TEMIIOB IBOJIOIUH

o5 HayuHble runmoTessl IpONCX 0K ISHUS
KU3HHU Ha 3emJie

26 JloHay4HBIE MTPECTABICHHS O 3aPOXKICHUU
KU3HH

97 OCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
IBOJIOIIH

28 ['unore3sl 3apoKACHNUS )KU3HU
Hctopus 3emiu 1 METOIbI €€ H3yUYCHUS.

29 Jlaboparopnas pabota «M3ydeHue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX '
OpPTaHHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
ABOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEM &
CTPOCHHUS PACTCHHH Pa3HBIX OTIEIIOB)»

33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
MuUpa
DBOMIOIUS )KUBOTHBIX. [IpakTudeckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX Y KXUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHast CUCTEMa OPTaHUIECKOTO
Mupa

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI
OpPTraHHU3MOB

40 AHTPOIONIOTHS — HayKa O 4eJIOBEKe

41 Passutne npexacrasienuii o
MIPOUCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOCHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MIPSIMOX 0K ICHUEM»

43 JIBMKyIIME CUIJIbl aHTPOTIOTeHEe3a

44 CooTHo1IeHrne OMOTOTHYECKUX U
COLIMAJILHBIX (hPaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune 3KOITOrHIeCKux 0.5

ajanTaluil 4eJIoBeKa




MG)K[[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOIOrNYESCKUX 3HAHUN I 1
YeJIoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 aKoJsioruueckuii gpakrop. JlaboparopHas 1 05
pabota «BpIsiBIICHHE PUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
AobuoTtnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
MIPUCTIOCOOTIEHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsbI 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1

61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI 1




JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKU

62
MO YIS
OCHOBHBIE TIOKa3aTEIIN MOMYJISIIHH:

63 YHCIIEHHOCTD, INIOTHOCTh, BO3PACTHAS U
I0JIOBAsi CTPYKTypa
OCHOBHBIE TIOKa3aTEIIN MOMYJISIIHH:

64 POXKIAaeMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIUN

65 DKOJIOTUYECKast CTPYKTYpPa MOIMYJISIIHH

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbIie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BBKUBAHUS
OKooruuecKkas HUIlIa BUAA.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSIH PACTCHHH K PaCCEIICHUIO)

69 Bun kak cucrema nomysnsiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
YKUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B
9KOCHUCTEME

74 OCHOBHBIE TTOKA3aTEIN YIKOCHCTEMBI

75 DKOJIOTHYECKUE TUPAMU/IbI

76 N3menenns cooOIecTB — CyKIIECCHHI




[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

" 03€p U peK. IKOCUCTEMbI MOPE U OKEAHOB L

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTudeckast pabora 1 05
«M3ydenue u onucaHue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 060g09Ka 1
3emin

84 VYuenue B. W. Bepnajckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS 1
ouochepsl

86 KpyroBopotsl BeliecTs u 1
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps! 1

89 DKOJOTrM4eCKHE KPU3HUCHI U UX TPUINHBI 1

90 BoszeiicTBue yenoBeka Ha bnocdepy 1

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 1




pPaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl 1

93 OCHOBHBIE TIPUHIIMITBI YCTOHYNBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanmonanbpHOE IPUPOIONIOIB30BAHHE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 O06o06meHne 1o TeMe «MUKPOIBOIIOIHS U 1
e€ pe3yJbTaThl»

96 Q§o6meHHe 1o TeMe «MaKpOoIBOIIIOLUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU Ha 3eMiIe)

08 Oo6o06menue o Teme «IIpoucxoxacHue 1
YeJI0OBEKa — aHTPOIIOTCHE3)

99 O06o011eHne 1o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O60061meHne o TeMe «Opraiu3msl U cpea 1
oOuTaHUM»

101 O606meHI/ie 1o TeMe «IKOJIOTHUS BUJIOB U 1
TOMYJISIIA I

102 O6o006menue no Teme «brocdepa — 1
rino0anbHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB 10 102 75

[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D 11O BUOJIOI'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
TpeOoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayYK, B (bopMHUpoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
PEIICHUH KXU3HEHHO BAYKHBIX COLUATBHO-ITHUYECKHUX, SKOHOMUYCCKHX,
HKOJIOTUYECKUX MPOOIJIEM YeJIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
palroHaAIBFHOTO PUPOAONOIb30BaHNUs, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

3apyOEKHBIX YUYEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenne cucremoil 3HaHWIT 00 OCHOBHBIX METOJAax HAay4HOTO
MO3HAHUS, UCTOIB3YyEeMBbIX B OMOJOTMYECKUX HCCIICAOBAHUSIX >KUBBIX
00OBEKTOB M 3KocucTeM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HaOMIONICHNH); CHOCOOaMHU BBISBICHHS W OLEHKH aHTPOIOTI€HHBIX
MU3MEHEHUH B IIPHPO/IC.

2 YMeHne BBIIBUTATh THIOTE3bI, MPOBEPATh UX SKCIIEPHUMEHTATHLHBIMU
cpenctBaMu, (GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThI U J1€1aTh BHIBOJIBI.

BbisiBIIeHHEe 3aBUCMMOCTH  MEXJY HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHSITHi/JI, TCOpI/Iﬁ " 3aKOHOB

YMeHue BlafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYeCKHe TEPMUHBI U TOHATUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
OuorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHE, HACJIECTBEHHOCTb, WU3MEHYNBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjormuyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieIcTBeHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, 3BomronmonHas

teopust Y. JlapBHHA, CHHTETHYECKAas TEOPHUS DHBOJIIOLMUHU, TEOpUs




antpororene3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMKIACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx u
HampaBJIeHUsX 3BojroIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacCleIOBaHHWs MpusHakoB [. Mennaens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACJIEICTBEHHOU
nsMenunBoctd H.M. BaBunoBa; renetrmueckoro pasHoBecus JIxk.
Xapau u  B. BaiinGepra; 3apopsimeBoro cxoactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
MIPUYINHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mnmpoueccamMm MW ABJIICHUAMU; OCIIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GyHKIUSMU: OpPraHOUJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMH OPraHOB y pACTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITalaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTarlaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUIOM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoueccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM H
Oouocthepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYSCKUX



mporieccoB: oOMeHa BemecTB (Meraboiu3M), HHGOpMAMU U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO U TeTepoTpodHHOro
TUIOB TNHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, A3MOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOMYJISAIUH; TPHUCIIOCOOJCHHOCTH OPTaHU3MOB K cpele OOMTaHuf,
YyepeoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B DKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U 3KOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIUU B
KJIeTKe, (POTOCHHTE3a, IJACTUYECKOI0 M HSHEPreTHYecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Ppa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOTI'O 0TOOPA, BUA000pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPTHH B

ouochepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPTaHU3MOB W cpelnbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a XKU3HU, COXPAaHEHUs Pa3HOOOpa3usl
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAIUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ria00aabHBIE 9KOJIOTHYECKHE po0IeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D 110
BHOJIOI'NHN

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKusble cucTeMBl U NX HN3YUCHUC

CoBpemeHnHass OHOJOrMs — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble uMH 1mpobnembl. DyHAaMEHTaIbHBIC, NMPUKIATHBIC W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JICSITEIIbHOCTA YEJOBEKa: MEAUIMHE, CEJIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

1.3

JKuBble cuCTEMBI KaK MpeaMeT M3ydeHHs Ouosoruu. CBONCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOKHOCTb M
YHOPSAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHHM OpraHu3allM >KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTnueckuii), OunocdepHsiid. IIporecchl, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBaHHS

MaTepun

Meroasl Ouosornueckoit Hayku. HaOmronenue, wu3MepeHue, HSKCIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHsATHE 0 3aBHCHMMOW WM  HE3aBHCHUMOM
nepemeHHo#. [InmanupoBanue s3kcnepumenTa. [loctaHOBKa M mpoBepKa TUMOTES.
HyneBas runore3a. [lonsitue BBIOOpKHM H €€ JOCTOBEpPHOCTh. Pa3dpoc B
Onosornuecknx MaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOTYYEHHBIX PE3yJIbTaTOB.
[IpuunHBl HCKaXEHHUST pe3yabTATOB JKCIepUMEHTa. [IoHSATHE CTaTHCTHYECKOTO

TECTa

Knerka kak Omosiorudyeckast CicteMa

2.1

2.2

Krnerka — cTpykTypHO-(DyHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUHU.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOE

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHHUC KIICTOK

XVUMUYECKHUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boja u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,




TEIUIOpErysaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYECKas pOJlb.
Ponb kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypamus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJIUTOCaXapuabl M IOJIHCAXaPUIBL.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. T'mapodunbHo-rUApOodoOHBIE cBolicTBA. Knaccudukamus JmmuaoB.
Tpurnuuepunsl, docdhonunuasl, BOCKH, cTepouabl. buonorumdeckue ¢GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHUCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u ononoruueckue ¢pynkuu JJTHK.
Bunel PHK. @ynkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenupoBanue JIHK.

CtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHueckass U npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kierounas cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iia3Matuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLUMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kierounas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe wuTomiaasmbl. OpraHoubl
kiIeTku. OpHoMeMOpaHHBIE OpraHOMAbl KJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocss3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['mamkuit



2.4

(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekpeTopHas QyHKUUSA
annapara ['ombmxu. TpaHcmopr BeliecTB B KiETKe. Bakyoiln pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuj. llepBUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  AYKApHOT.  XJIOPOILUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHE U [BHXKEHHE SJ>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3MbL. LIeHTpHOIIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcoM B HHTep(]a3HOM sizipe. benku xpoMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapHUOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe olecriedeHne KIeTku: mnpespamenue ATD B
oOMeHHBIX Tpoueccax. DOepMEHTATUBHBIN XapakTep peakuuidl KJIETOUYHOTO
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUS.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-WHTMOUTOpHI. 3aBUCUMOCTbh CKOPOCTH (PEepMEHTAaTHUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BewlecTB B KieTke. PorocuHTe3. Poup
XJoporiacToB B mporecce (orocunTeza. CperoBas u TemMHOBas (¢asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue paznuyHbIX (aKTOpPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, Xeae300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. [loaroroBuTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OxkucieHHE, WIM KIETOYHOE JbpIXaHue. Poilb MHUTOXOHIpHUI B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLUAX
MaTPUYHOTO CHHTe3a. Peannzanus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJI, ero csoucrBa. Tpanckpumnuusa — Marpuusblidi cuHTe3 PHK. IIpuHnummnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIJIEIbHOCTh, aCUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKUCIOT. Ponms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unoresa omepona (P. XKakob, XK. Mano). Perymsanus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKHU3HH M oOnHMraTHeie napasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kUBOTHBIX, pactenuii. CITNJI, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii mwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcobeHHOCTH TIPOIecCcOoB, NpoTekammx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanusa. IlpuHounsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosnornueckoe 3HaueHHE MHUTO3A.
Perynsus mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietouyHasi rudens
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M KakK OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bronorndecknii cmMpici Meiio3a
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1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MecTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. IlosioBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne monoBbIX KiIeTOK. OIIOIOTBOpEHHE W 3IMOPHOHAIBHOE pPa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JIUCTKU (racTpylisilus). 3akiajaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KaK pE3yJbTaT HEPapXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusnue Ha »MOpHOHABHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [psmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HayeHUE MPSAMOrO0 M HENPSMOIO pa3BUTHUSA, UX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryisuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuii. ['ametrodutr m cmopodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHuMe CIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U PAa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjdannuu OHTOTCHE3a Yy paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHM KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEBL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/'I IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOAbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrouiee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€OBaHMUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JlurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOI'O

HacCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO



CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblli U TeTEpOraMeTHbId moJl. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

l'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus

3.4
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BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIN psijt
n BapuanumonHas kpuBas (B. HoranHcen). CsoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHON M3MEHYUBOCTU. P0oIh KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WHIYLMPOBAaHHbIE MYTAalWU. SepHbIE M IUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHOU u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4EeHUsT TEHETUKM  YEJOBEKAa: TIE€HEAJOTMYECKUU,
OM3HEILIOBEBIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M1P-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAUIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOTrooOpasusi KyJIbTYPHBIX pPAacCTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil mo noroMcTBy. OTOOp IO TE€HOTUIY C IOMOIIBI OLIEHKU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKIIMOHHON paboThl. PagnannoHHbIi 1
XMMHUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMil y KyJIbTYpHBIX (opm
opranu3moB. Hcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust ICXOAHOT0 MaTepraia JUlsl CeEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKUIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajulMOHHAs  OMOTEXHOJIOTHSL:
xje0orneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOHMOJOTMYECKUX TEXHOJOTH.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBanue pexkoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCHEKTHUBBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOF006paSI/Ie OpTraHHU4Y€CKOro Mupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHS U JKU3HEAEATEIBHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE TPUObI, OJHOKJIETOUYHbIE BOJOPOCIH, IpYyTrUe
IIPOTHUCTHI. KononnanpHbie OpTraHHU3MBI. HBI/I}KeHI/Ie OJHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opranbl ¥ CUCTEMbl OPTraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIMN U pacClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOUHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancriopTHble cuCTeMbl pacTeHui. Bbimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XHUMHUYECKOM
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BemiecTBa M UX 3HAYCHHUE

MHOroK/IeTOYHble  KMBOTHBIE.  B3aMMOCBSI3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, opradbl U CUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIUTEIUalbHasi, COCIWHMUTENbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHUs, (QYHKUMA U pacMONOKEHHsS TKaHEH B OpraHax

JKHBOTHBIX U YCIIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanue
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JNETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MeXxaHu3M
BEHTWISIMK JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucremMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3zMoB. Brienenue y
XKUBOTHBIX. COKpaTUTENnbHbIE Bakyosn. Oprassl BbiaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIJIEIMTEIBHOW CUCTEMAaMM. BblieneHue y NO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IlOKpoBBI U HX

MIPOU3BOTHBIE.
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PaznpaxxuMocTh U perymisanust y opranu3MoB. Pa3apakuMoCcTh y OHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJsus y MHOTOKIETOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pedIieKTOpHasi pEryJsiusi Y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOU
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm i 3PGEKTUBHON (YHKIIMOHAIBLHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nyra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmotamamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbie U yCIIOBHBIE pedIeKChI

5.2

5.3

3amuTa opranuzMa ot OosezHell. IMMmyHHast cuctema denoBeka. KiieTouHblil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crennu(uIecKuit
umMMyHuTeT. Teopuss  KIOHaJIbHO-CENEKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHusmMoB. Poib

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. Auddysus razoB yepes3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema  4eloBeka. JlpIxaTenpHass TMOBEPXHOCTh. Perynsiuus  AbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBoiaHele. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢dbyHkuoHupoBanue HeppoHa. OunbTpanus, cekperus 1 00paTHOE BcachbIBaHHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG yenoBeKa: MbIeuHas cucreMa. CKeleTHBIS MBIIINObBI 1 HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtormonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. I[apBI/IHa.



JIBmokymue cuiibl 3Boitouuu BUAoB 1o Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTh
pa3sMHOXEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopuu Bomonuu (CTD). HeltpanbHas Teopwus
sBomtor. CoBpeMeHHast HBOJIOIMOHHAS OMOJIOTHs. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauHuua 3BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsALUd. M3meHeHue
reHooHAa MOMYJSIMK KaK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemMeHTapHbIe (GaKTOpPHl (ABWKYIIHE CHIIBI) OSBOJIONUU. MyTalmoHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajiened B momymsanusx. Oddekt
OCHOBATEJIS. Murparuu. W3onsmus TOTYJISALIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orosoruueckast (pernpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBmsoomuid  ¢dakrop dBomouud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLINI
(mu3pynTuBHEI). [TonoBoit 0TOOD.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHUNH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantanuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun U cTpykrypa. BunooOpa3oBaHue Kak —pe3ysbTar
MUKposBoJtoru. M3omsamus — xiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansays). JJMTenbHOCTh 3BOIOUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKPOIBOIIONMSA U KOIBOJIOIMS TMApPa3uTOB U HMX XO35EB.
Mexanu3msl pOpMHUPOBAHUS YCTONUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrHYeCKue METOMbI M3YyUCHHS
sBoonmu. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odnactu 3emn. Buasl-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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IBOJIIONMH. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLUUU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI
Pynmumentapuple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHUS  DBOJOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTeHETHYESCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) ABOMONMHA. HeoOpaTHMOCTh HBOIOIUH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hayunbple rumoTe3sl MNpPOMCXOXICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JJoHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEALlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKAECHUS JKU3HU U €€ ONPOBEPKEHUE OIbITAMU
®. Pemu, JI. Cpnamwmannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XMMHYecKash dBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. Omapuna, runoresa
nepBuuHoro OynboHa JIk. XonjeilHa, reHetuueckas runore3a I. Mémnepa.
Pu6o3umsel (T. Yek) u rumotesa «mupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil 3Bomronuu. [losiBieHre U 2BONIONUSA NEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOXKJIECHHE
BUpYycoB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(hO3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHne MMM cymHd. CeMmeHHble pacTeHus. [IponcXoxkaeHHE IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XoproBbIe )kUBOTHBIE. JKU3HB B BOJIE. DBOIIONUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMUX U
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ntun. [lpuamun xarodeBoro apomopdosza. OcBoeHUE OECTO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30M. OOmmas XapaKTEepPHCTHKAa KJIMMaTa ¢ TEO0JOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBII 3KOJIOTUYECKUI KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum antpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHUCTEMAaTHUYECKOE IOJIOKEHUE 4YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsaMoOxXokaeHre U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIbHOU
CHUCTEMBI.

JIBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLMAIBHEIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIOTreHE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEKH JIIOIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBIEHUSA oOpyaud Tpyna. Yenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBII COBPEMEHHOI'O THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneinamMu AQpuku.

DOBONIOIUS COBPEMEHHOIO ueloBeKa. EcTecTBeHHbBII 0TOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3¢pQGeKT OCHOBATENS» B MOMYJISALMIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (PKBaTopuanbHas), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMs M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EnunctBo  yenoBeueckux pac. HayuHas HecoCTOSATENBHOCTH — pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Paznensl u 3agaun sxonorun. CBsi3b HKOJIOTUHU C APYTUMHU HAyKaMHu.
Metoner skonoruu. lloneBeie HaOMIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpPUPOAHbIE W JiabopaTopHble. MoJenupoBaHUe B JKOJOTUU. MOHUTOPHHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Dkojoruueckre (akTopsl M 3aKOHOMEPHOCTH uX jeictBusd. Knaccudukanus
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuoTtndeckue ¢akTopbl. CBET Kak dKojornueckuii akrop. JlelcTBuEe pasHBIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak skomorumdeckuil dakrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oskonoruyeckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
MoJIIep KaHuIo0 BOJHOTO OanaHca. Kiaccudukarus pacTeHHl MO OTHOUICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, IOYBEHHAs,
ryOWHHAs  TMOAMOYBEHHAs, BHYTpPUOpPraHu3MeHHas. (DU3UKO-XMMHUYECKUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[IpucnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHennue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennnle Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HeHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJIETHHE TpPAaBbI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUITHUYECTBO, cUMOMO3 U ero (opmel. Ilapasutusm, koonepauus, MyTyalnusM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHHYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU MOITYJIAINH. HOHy.]'IfIIII/ISI Kak Ouomorudeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJ0TUHM BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHbIE TOKa3aTeNu MOMYJSLUHUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
MOJIOBasg CTPYKTYpa, POXKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuuu. OIeHKa YUCICHHOCTH TOMYJISIIUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MopaenupoBanre aMHAMUKW —monyisinuud.  KpuBble pocTa  4HMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJISUUNA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTUYECKUE
cTpareruu BUJ0B (I- u K-ctparerun).

[Tonsatne 00 »3KoNOrMYECKOW HUINE BUAa. MectooOuTanue. MHoromepHas
Mojenb 3Kkojorudyeckod Humu Jk.M. XatunmHcona. Pasmepsl 3KOJOrHMYECKOH
Huiy. [loTennuanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynasuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMd  YKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. JKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBbHBIE OJOKW OPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTHI, peayueHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. ['opozackas diopa u
¢dayna. CuHaHTpOnU3aIMs TOpoACKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3JICHCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMjHM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  J[MHamMuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJIMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANA U
onocdepHbIX QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUUMHBL. Bo3nelcTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pacTUTENFHOTO ¥ XKUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHbI MPUPOIBI.
Kpacubie kauru. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Borannveckue calibl U 300JI0TUYESCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA U IPHPO/IBL.
PammonanbHOe  MPHPOJOIONB30BAaHME W COXpaHEHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






