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HNOACHUTEJIBHASA 3AIIUCKA
[Iporpamma mo yueOHOMY mpenmery "buonorusa" (manee - OMONOTHSI) HA YPOBHE CPETHETO
obmiero obpazoBaHus pa3paborana Ha ocHoBe DenmepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O06 ob6pazoanuu B Poccuiickoit @enepanuny, PI'OC COO, Konneniuu npenogaBadus yueOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCTIUTAHHSL.
PaGouass mporpamMma paszpaboTaHa B COOTBETCTBUU C palOouell MporpaMMoil BOCHHUTAHUS
IIKOJIBI ¥ IPOTPAMMBI IIPOPOPUEHTAIIMOHHOTO MUHUMYMa

OBULIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA

VYuebOnsiii npeamet «buonorus» yriayonéanoro ypoBHs usydenus (10—11 kmaccel) sBaseTcs
OJIHUM M3 KOMIIOHEHTOB MpeaMeTHOM obyiactu «EcTecTBeHHO-HayuHbIe MpeaMeTsi». CoriaacHo
nosoxxeHussM @I'OC COO npodunbHbIe YieOHBIE TPEAMETHI, H3y4aeMbIe Ha YTIIIYOJIEHHOM YPOBHE,
SBIIIIOTCS criocoOoMm nuddepenimanuy o0ydeHUsT Ha YPOBHE CPEAHET0 O0IIero oOpa3oBaHUs U
MpU3BaHbl 00ECIEeYNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM, CPEIHUM OOLIMM, CPEeIHUM
npodecCHOHATLHBIM W BBICIIMM 00pazoBaHueM. B TO ke BpeMs KaXIbld M3 3TUX Y4EOHBIX
MpEeIMETOB JOJ/DKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE pelleHue o0pa30oBaTelbHBIX,
BOCIIUTATEIBHBIX W Pa3BUBAIONIMX 3a7a4, CBSI3aHHBIX C MpodopHEHTAruell 00ydJarImuxcs u
CTUMYJIHPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTh HAyYHOTO 3HAHMS, CBS3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[IporpamMma mo yuyebHomy npeamery "buonorus" naér mpeiactaBieHHe O LEIH W 3a7adax
u3ydeHus: yueObHoro npeamera «buosorus» Ha yriyOI€HHOM YpOBHE, ONpenerseT o0si3aTeIbHOoe
(MHBapUaHTHOE) TMPEAMETHOE COJepXKaHhe, €ro CTPYKTypUpOBaHUE IO pa3ieliaM U TeMmaw,
pacripeniesieHue 1o KijaccaM, peKOMEHIYeT TOCIeI0BATEIbHOCTh U3yYeHHs y4eOHOro MaTepuaa ¢
y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTeH 0Oyuaromuxcs. B mporpamMe o 61ooruu pearn3oBaH MPHHLIUI IPEEMCTBEHHOCTH
C u3y4yeHHeM OHOJIOTUM Ha YpPOBHE OCHOBHOrOo oOIIero oOpa3oBaHus, Onarojaps dYemy
IIPOCMAaTPUBAETCS HAIIPaBICHHOCTb Ha IOCJIENYyIOIlee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IKOJIOTHUYECKOTO
MBIIIEHUS], TPEJICTABICHUI O 3I0pOBOM 00pa3e ’KU3HM, HA BOCIUTaHHE OEPEKHOIO OTHOILEHUS K
OKpYyXarolleld MpUpOAHON cpene. B mporpamme mo OMONOTMM TakKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buonorus» B peanuzanuu TpeboBanuit GI'OC COO k mnimaHUpyeMbIM
JUYHOCTHBIM, METAINPEAMETHBIM M TPEIMETHBIM pe3ysibTartaM oOOydeHus U B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHONH JEATEIHHOCTH OOYy4YaloIUXCsl TO0  OCBOSHHIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs HA YPOBHE CPEHETO 00IIero 00pa3oBaHus.

VYueOubiii mpenMer «buonorus» Ha ypoBHE CpegHEero oOImero oOpa3oBaHHs 3aBepIIacT
Ouosoruyeckoe oOpa3oBaHHE B IIKOJE W OPUEHTUPOBAH Ha paCUIMpEHUE U YriIyOJieHue 3HaHu
oOyJaromuxcsi 0 KUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOU OHONOruu, SMOPHOTIOTUI
1 OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CEJIEKIIMN, OMOTEXHOJIOIMH, YBOJIFOLIMOHHOTO YUEHUS U 3KOJIOTHH.

N3ydyenne ydeOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE OpPHUEHTHUPOBAHO Ha
MOJITOTOBKY O0YyYaroUIMXcs K MOCIEAYIOIEMY MOTYYeHHIO OMOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusix cpeaHero mnpodeccuoHaIbHOTO oOpa3zoBaHusi. (OCHOBY €ro COJEp)KaHUS
COCTaBJISIET CHUCTeMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHBIX MpPU H3YYEHHH OO0y4YaroU[UMUCs
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKUX pa3/eloB OHOJOTMM Ha YPOBHE OCHOBHOIO OOIIETo
oOpaszoBanus, B 10—11 kimaccax 3Tu 3HaHMS MOJTy4aroT pa3BuTHE. Tak, pacHIMpeHbl U yriIyOJIeHbI
OHMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOax, OaKTepUsIX, OpraHN3Me YeTI0BEeKa, OOIINX
3aKOHOMEPHOCTSIX KU3HH, JOMOJHUTEIBHO BKIIOYEHBI OMOJIOTMYECKHE CBEIEHUS MPUKIIATHOTO U
MMOMCKOBOI'O XapakTepa, KOTOpbIE MOKHO HCIOJIb30BaTh Kak OPHEHTHPHI JJI IOCIEAYIOIIETO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpalns OMOJIOrMYeCKUX 3HaHUN ¢ COOTBETCTBYIOLUIMMU
3HAHUSMH, TOJNYUEHHBIMH OOYYalOMIMMHCS TPU HU3Y4YeHUU (U3UKH, XUMHUHU, Teorpaduu u
MaTeMaTHKH.



CrpykTypa mnporpaMmbl 1o ydeOHOMYy mnpeamery "buomorua" oTpaxaer cuUCTEMHO-
YPOBHEBBI M HBOJIOLHOHHBIA MNOAXOABI K H3ydeHHUI0 Ouosnoruu. COriacHo MM, H3Yy4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIS KUBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3alMH,
HBOJIIOLIMM OPraHUYECKOr0 MUpPA Ha 3eMJjle, COXpaHEeHHUs OMOJIOTMYECKOTr0 pa3HOOOpa3us IIAHETHI.
Tak, B 10 kiacce M3y4aroTcs OCHOBBI MOJICKYJIIPHOH M KJIETOYHOW OHMOIOTHH, SMOPHOJIOTUU H
OMOJIOTUU DPA3BUTHUSA, T'CHETUKUM U CEJIEKLUH, OMOTEXHOJOIMM M CHHTETHYECKOH OHOojoruy,
aKTyalIU3UPYIOTCS 3HAaHUSA OO0y4arommxcs 1o OOTaHHWKE, 300JI0TUH, aHATOMUHU, (PHU3UOIOTHU
yenoBeka. B 11 kilacce M3ydaroTCsi 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI JKOJOIMH U YYEHHE O
ouocdepe.

Vuebublii mnpeamer «buosorus» npu3BaH 00€CHEUUTh OCBOCHHME OOYy4YarOIIMMUCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJICH, MPUHIIUIIOB U MPABHJI, JIKAILIMX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KApTHHBI MMpa, 3HAHUH O CTPOEHHM, MHOrooOpasMM M OCOOEHHOCTSAX
KJIETKH, OpraHu3Ma, IMOMyJISALUH, OWOIeH03a, HSKOCHUCTEMBI, O BBIJAIOIIUXCS HAayYHBIX
JOCTHKEHUSX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, MPUKIIAIHBIX ACIEKTaX OMOJIOIMYECKHX
3HaHMU. Jlig pa3BUTUS U NOAJEP)KAHUS HHTEpeca OOydaroluxcsi K OHOJOrMM Hapsaly co
3HAYUTENbHBIM O00BEMOM TEOPETHUECKOro MarepHajga B COJEpKaHUM MPOrpaMMbl 110 OMOJIOTUU
MPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS W PAa3BUTHS TOW WJIM WHOW o00iacTu
OuoJIOTMY, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX YYEHBIX B pELICHHE Ba)KHEHIIHUX
OMOJIOTMYECKHUX M SKOJOTHYCCKHUX TPOOIIeM.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Lenp m3ydyenust yueOHOTrO mnpenmera «buomorus» Ha yriryOJIEHHOM ypPOBHE — OBIIAJICHHE
00y4aroIUMUCs 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3alluy )KUBBIX CUCTEM Pa3HOTO
paHra W TpPUOOpPETEHHWE YMEHUH WCIONB30BaTh OTH 3HAHMA B (OPMHPOBAHMU HMHTEpeca K
ornpenes€HHON 00aacTu MpopecCUOHATBHON JEeSTENbHOCTH, CBA3aHHOW C OWOJIOTHMEH, MM K
BBIOOpY y4EOHOTO 3aBe/IeHUs IS TPOAOIDKEHHS OHOIOTHIECKOT0 00pa30BaHMUS.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOn€HHOM ypOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

OCBOCHHE 00YYarOIMMUCS CUCTEMbI OMOJIOIMYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOpUSAX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M MpaBUiIaX, COCTaBJISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O CTPOEHHUH, MHOT000Pa3HH U OCOOEHHOCTSX
OMOJIOTMUECKNX CHUCTEeM (KJIeTKa, OpraHu3M, MOMyJslus, BHUJI, OUOreoleHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBaHUIX B OMOJIOTUH;

O3HAKOMJIEHHE 00YYaIOLINXCS C METOJaMU TTO3HAHUS JKUBOM MPUPOJIBI: UCCIIEI0BATENbCKUMHU
MeTOoAaMH OHMOJIOTHYECKUX HayK (MOJICKYJISSPHOW M KJIETOYHOW OWOJIOTHMH, SMOPHOJIOTUU W
OMOJIOTUU DPA3BUTHS, T€HETUKU U CEJEKLIHH, OMOTEeXHOJOIMM M CHHTETHYECKOH OHOJIOruy,
MAJICOHTOJIOTUH, JKOJIOTMH); METOJAaMH  CaMOCTOSITEIbBHOTO  IPOBEACHUS  OHOJOTMYECKHX
uccieioBaHuii B jabopaTtopuM W B mpupoae (HaOMOAEHHWE, HU3MEpEeHHUe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHUE OOYYalOIMMHUCS YMEHHUSIMHM: CaMOCTOSITEIbHO HAaXOAWTh, AaHAJIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OpMAIMIO; MOJIb30BaThCsl OMOJIOTMYECKONM TEPMHHOJIOTHEN U
CHUMBOJIMKOH; YCTaHABIIUBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUU M COLMATBHO-I)KOHOMHUYECKUMHU U
HKOJIOTMUECKUMHU TMpoOJeMaMH 4YeJIOBEYECTBa; OLIEHWBAThH IOCIEICTBUS CBOEH JESATENbHOCTH IO
OTHOLICHUIO K OKpY)Kalolled MpUpOJHONH cpele, COOCTBEHHOMY 3/I0pOBbIO M 3JI0POBBIO
OKpY)KaIOIKUX JItofiel; OOOCHOBBIBaTH M COONIOAATH Mepbl NPOGUIAKTUKHA HH(PEKIIHMOHHBIX
3a0oJeBaHMi, TNpaBWiIa TOBEACHUS B NPUPOAE U obecredeHHus O0e30MacHOCTH COOCTBEHHOU
KHU3HEICSITENIbHOCTY B YpPE3BbIUAHHBIX CHUTYyallUsX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BUTHE y OOYYaIOLIUXCSl MHTEUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEW B Ipolecce
3HaKOMCTBA C BBLIAIOLUIUMHCS OTKPBITUSMH WU COBPEMEHHBIMH MCCIEJOBAHUSAMHU B OHOJIOIHUH,
pelaeMpIMi €10 MpoOJeMaMy, METOJO0JoTHel OHOJIOTMYECKOTO MCCIeI0BaHus, MPOBEACHUS



HKCHEPUMEHTAIbHBIX  HMCCICOBAaHUN, peIIeHUs OWONOTHMYECKUX  3ajad, MOJEIMPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTAaHHE y OOYYaIOIIMXCS LIEHHOCTHOTO OTHOIIEGHHUS K >KMBOH HPUPOAE B LEJIOM U K
OTIEeNbHBIM €€ OO0BeKTaM U  SBICHUSAM; (OPMHUPOBAHUE OSKOJOTHYECKOH, TIE€HETHUYECKON
IpPaMOTHOCTH, OOIIel KyJIbTypbl TOBEACHUS B TPUPOAE; HHTETPALH ECTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHne OO0y4aroUMMKICS KOMIETEHTHOCTH B PAallMOHAIBLHOM HIPUPOAONOIH30BAHUU
(cobunroieHue mpaBuIl OBEIEHUS B IPUPOJIE, OXPaHbl BUJIOB, IKOCHCTEM, OMOC(epbl), COXpaHEHUHI
COOCTBEHHOTO 370POBbS M 3A0POBBS OKPYXKAIOIUX JItOJeH (coOmromeHuss Mep NpOQPHIaKTUKU
3a0onieBaHui, oOecrieueHrne O€30MaCHOCTH >KU3HENECSATENIbHOCTH B YpPE3BBIYANHBIX CHUTYaIHsIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHMS OMOJIOTMYECKUX 3HAHUU U
YMEHUI B IOBCETHEBHOW KU3HH;

CO3JIaHME YCIOBUH Uil OCO3HAHHOTO BBIOOpa OOYYArOIIMMHUCS  WHAWBUIYAIbHOU
0o0pa3oBaTeNbHOM  TPAaeKTOpPUU,  CIOCOOCTBYIOIIEH  MOCIEAylleMy  HpodecCHOHATLHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C MHAMBUYATbHBIMA HHTEPECAMHU M MMOTPEOHOCTAMH PETHOHA.

MECTO KYPCA B YYEBHOM IIJIAHE

OOmiee 4YmMCIO YacoB, OTBEACHHBIX HA H3y4YeHHE OHOJOrMM Ha YIrIIyOJEHHOM YpOBHE
cpenHero obriero oopazoBanus, cocrabiser 204 gaca: B 10 kimacce — 102 gaca (3 yaca B He/Iel0), B
11 knacce — 102 gaca (3 gaca B HEZEI0).

O160p opranuzaloOHHBIX (POPM, METOAOB U CPEACTB 00YUEHUS OMOJIOTUU OCYIIECTBISETCS C
y4€TOM CHEHU(PUKHA €ro COAEpXaHUs U HaAIPaBIEHHOCTH HA MPOJOJKEHUE OUOJIOTMYECKOTrO
o0pa3oBaHMs B OPraHU3aLUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00Opa30BaHHUS.

OO0s3aTenbHBIM yCIIOBUEM TpU OOyYeHUH OWOJIOTMM Ha YriyOJIEHHOM YPOBHE SIBISETCS
MIPOBEJICHUE JTA0OPATOPHBIX U MpakTHUecKuX paboT. Taxxke yyactue 00y4aromuxcsi B BHITOIHEHUU
IIPOEKTHBIX U Y4€OHO-UCCIIE0BATENbCKUX Pa0OT, TEMaTHKa KOTOPBIX ONpPEAEISeTCS yUYUTEIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEP)KAHUE OBYYEHUA
10 KJTACC

CopepxaHue IpOrpaMMbl, BbIIEIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY IOCYAAPCTBEHHON
uroroBoi arrectaruu (I'NMA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass Ouojorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTUS OMOJIOTHH.
buonornyeckue Hayku M u3ydaemble UMM TpoOiembl. DyHIaMeHTanbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAY4HbIE UCCIIEIOBAHMsI B OMOJIOTUH.

3HayeHue Ouosoruu B (GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
IIpodeccun, cps3aHHble ¢ Ouosoruei. 3HaueHHe OHOJIOIMM B NPAKTHUECKOW AEATENbHOCTU
4eJI0BEKa: MEAUIIMHE, CEIbCKOM XO035IICTBE, IPOMBIIIIIEHHOCTH, OXPAHE MPUPOIbI.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apseii, I
Mennens, B. U. Bepnanckuii, Y. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJOIMM C APYrUMHM Haykamu», «CucremMa OMOJIOTMYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

JXKuBble cucrteMbl Kak NpeaMeT u3ydeHus Ouosornu. CBOWCTBA MKUBBIX CHUCTEM: €IUHCTBO
XMMHMUYECKOI'O COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CI0KHOCTh U YIOPAJOUYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOpPraHU3aIMsl, CAMOBOCIIPOU3BECHHUE, Pa3ApaKUMOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHM3aldM >KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KJIETOYHBI, TKaHEBBIM,
OpraHU3MEHHbIH, MOMYISIIIMOHHO-BUI0BOH, SKOCUCTEMHBIN (OHMOreoneHOTHUECKuil), GMoChepHBIH.
[Tpornecchl, mpoucxoasiue B KUBBIX cucreMax. OCHOBHBIE MPU3HAKHU KUBOro. JKM3HB Kak (hopma
cyliecTBOBaHMs Marepuu. Hayku, u3yuaromniye »KuBbIe CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alUy.

Nzyuenue »xuBbIX cucteM. Metonbl Oumosiormdeckoil Hayku. HaOmronenuwe, m3amepeHue,
JKCIIEPUMEHT, CHCTeMaTu3anus, MetaaHanus. [lonsaTue o 3aBuCMMON U HE3aBUCUMOM IIEPEMEHHOM.
[InanupoBanue skcnepumeHnTta. IlocrtanoBka u nposepka rumnore3. Hynesas runoresa. Ilonstue
BBIOOpKH U €€ J0CTOBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OllEeHKa JIOCTOBEPHOCTH
MOJIYUEHHBIX pe3ynbTaroB. [IpHUuMHBI HCKaXKeHUS pe3ysnbTaToB JKcrepumeHTta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuis! u cxembl: «OCHOBHBIE IPU3HAKHU KU3HNY», «buonornyeckue cuctemsl», «CBolicTBa
KUBOW MaTepum», «YpPOBHU OpraHM3allMM >KUBOM NpHUpPOAb», «CTpOeHHE XUBOTHOM KIIETKU»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB 4YEJIIOBEYECKOro opraHuzMay», «buoreoueHosy,
«buocdepay, «MeToabl U3ydeHUs )KUBOI IPUPOJIBI».

Ob6opynoBanue: nabopaTopHoe 000OpyIOBaHUE ISl TIPOBEACHUS HAONIOACHUH, M3MEPEHU,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «lIcnonp3oBaHue pa3iIMUHBIX METOJNOB IPU H3YYEHHUH JKHUBBIX
CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAs €IWHHUIA >XUBOTrO. VICTOpHUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE NOJOKEHUS COBPEMEHHOMN KIETOYHOW TEOPHUH.

MeToapl  MOJEKYNISIpHOM W KJIETOYHOHM OHOJIOTMH: MHKPOCKONUS, XpomaTorpadus,
anekTpoope3,  METOI  MEUeHBIX  aTOMOB,  Ju(QepeHIHraTbHoe  LEeHTPU(PYTUpOBaHUE,
KYJIbTUBUPOBAaHUE KJIETOK. M3yuenue pukcupoganHvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIHMS.
Kongoxanvnasa muxkpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu



IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneitnen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHKpockom», «Mcropus
Pa3BUTHUSL METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl PacTUTENbHBIX, XHUBOTHBIX U
OaKTepuaIbHBIX KICTOK.

IIpakTuyeckasi padora «/3yueHne METOJIOB KJICTOYHOW Ouosoruu (Xpomartorpadus,
anekTpodopes, auddepennnanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMnyeckasi Opranu3anms KJIeTKH

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPO3JIEMEHThL. Boma u €€ ponb
KaK pacTBOPUTENS, pPEareHTa, y4yacTUE B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYIISIIUY.
MuHepanbHbIe BEIIECTBA KIETKH, UX OMoIornyeckas poib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBAa KJIETKU. buosmornueckue nosmmepsl. benku. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTYypbl OenKkoBOW MosieKyibl. IlepBudHas cTpykTypa OeiKa, IenTUaHas CBS3b.
Bropuunasi, TpeTuuHas, 4eTBepTHuYHas CTPYyKTypbl. [leHarypauus. CBolicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 6e1KoB. [lpuonsi.

VYrneBoabl. MoHOCaxapuabl, AMcaxapubl, OJIUrocaxapusl U nmoiaucaxapuabl. OOmui mian
CTpoeHUs 1 (PU3UKO-XMMHUYECKHE CBOMCTBA YIiIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlunuaer. IMuapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanms JIMIIUIIOB.
Tpurnuuepunsl, Goconumuasl, BOCKH, cTepouabl. buonornueckne ¢yHkuum aunuaoB. OOmue
CBOMCTBa OMONOrMYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. Crpoenue HyknenHOBbIX KuciaoT. Hykneortupasl.
[Mpunmun xommnementapHoctu. llpasuwino Yapradda. Crpykrypa HAHK — nBoitHas crmpaib.
Mectonaxoxaenue u ouonoruueckue pyakiuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonorunueckue
¢byukun  AT®. BoccraHoBiIeHHbIE TEpEHOCUMKH, WX (YHKUMH B  KJIeTke. J[pyeue
nykneozuompugocgamor (HT®). CexennpoBanue JJHK. Memoowr cenomuru, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Ouojorusi: OMOXMMHMUYECKHE M OMO(HU3MYECKHE HCCIEIOBaHMUS COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYpbl OMOMoOJeKy. Modenuposanue cmpykmypol U QYHKYui GUOMONEK)
u ux komniekcos. KomnvromepHulil Ousaiin u opeaHudeckuil cunmes OUOMOIEKY U UX HENPUPOOHbLIX
anano2oe.

JdemoncTpanuu

[optpersr: JI. [Tonunr, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHue XUMUYECKUX  JJIEMEHTOB B HEXHUBOW  MPHUPOAE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIE».

Tabmuuper u cxemsl: «llepuoanueckas TabnMila XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe OpraHusmMoB», «CTpOEHHE MOJIEKYJbl Oelkay,
«CTpyKTyphl O€NKOBOM MONEKyIbD», «CTpoeHHEe MOJEKyNl YrieBoaoB», «CTpOeHHE MOJIEKY
nunuaoBy, «HyknenHoBbie Kucnote», «Ctpoerue monekyiasl ATD.

O6opynoBaHue: XUMUYECKasi IOCy1a U1 000pyI0BaHHeE.

JlaGopaTopHas padora «OOHapyxeHue OelKOB ¢ IOMOILIbI0 KAaU€CTBEHHBIX PEAKLIUil».

JlabopaTopHnasi pa6ora «lcciemoBaHne HYKJICHMHOBBIX KHCIIOT, BBIJICIICHHBIX W3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema S. CtpoeHue n pyHKIUM KIETKHU

Tumel KJIETOK: JyKapuoTW4ecKas U mpokapuotudeckas. CTpyKTypHO-(DYHKIIMOHAIIBHBIE
00pa3oBaHMSs KIETKH.



Crpoenue npokapuotTuieckoit kiuetku. Kierounas crenka 6akrepuil u apxeit. OcoGeHHOCTH
CTPOCHHUS TeTepOoTpOdHON U aBTOTPOPHON MPOKAPUOTUUECKUX KIETOK. MeCcTO 1 poJib MPOKApUOT B
OuoIIeHO3aX.

CrtpoeHre U (QyHKIMOHUPOBAaHUE SyKapuoTHUeckol kieTkd. [lmazmatmueckass memOpaHa
(mmazmanemma).  CTpykTypa IUIa3MaTHuyecko memOpanbl. TpaHcmopT  BeEIIECTB  uepe3
IJIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHBIM (auddy3us, obneruéHnas auddysus), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIM akTHBHBIN TpaHcmopt). Ilomymponunaemocts memOpanbl. PaGora
HATPUI-KaTMEBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (GaronuTos. Jk301uTo3. Kiuetoynas creHka.
CrpykTypa u GyHKINU KIETOYHOU CTEHKH PACTCHHMA, TPHOOB.

Hurommazma. I[lutozonb. [urtockenmer. JIBwikeHwe muTomuia3Mbl. OpraHoujbl KIETKH.
OpHoMeMOpaHHBIE OpPTaHOUABl KJIETKH: 3Hjomuasmarudeckas cerb (OIIC), ammapat I'onbmxw,
JU30COMBI, UX CTpoeHHe U (YHKIUH. B3auMOCBA3b OAHOMEMOpPAHHBIX OPTaHOHIOB KIIETKH.
CtpoeHHe TpaHyISIpHOTO peTHKyiyMmMa. Mexanusm nanpaenrenus 6enkos 6 OIIC. Cunres
pactBopuMbIx  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [mankuii  (arpaHyssipHBIiL)
SHIOMIA3MaTHUECKU peTukynyMm. CekperopHas (yHkius ammapata [ombmxu. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka 6enkos ¢ annapame I 01v0xcu. TpaHCTIOPT BEILIECTB B
KJIeTKe. Bakyosn pactutenbHbIX KieToK. Kirerounslii cok. Typrop.

[TonyaBTOHOMHBIE =~ OpPraHOWABl KJIETKU: MHUTOXOHAPUHU, TIUACTUABL [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumobuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CrpoeHue u
GyHKIIMM  MHUTOXOHApPUH © miactuia. llepBuyHble, BTOPUYHBIE U  CIIOXKHBIE TLIACTHJIBI
(OTOCHHTE3UPYIONTUX FYKAPHUOT. XIIOPOTUIACTHI, XPOMOIUTACTHI, JICHKOIIACTHI BBHICIIUX PACTCHHM.

HememOpanubie opranouabl kietku CTpoeHue u (QyHKIMM HEMEMOPAaHHBIX OPraHOUIOB
KiIeTku. Pubocombl.  [lpomeoscymounvie  gunamenmoi.  MukpoduiaMeHTbl.  AKmuHoGvle
Muxkpoguramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOK.
Muxkporpybouku. Knerounsiii nentp. CrpoeHHe U JBUKEHUE HKIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nurtoruia3mbel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie 6enxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapUOILIa3Ma, SIPBIIIKH, UX CTpOCHHE U (DYHKIUU.
SAnepHslii 6enkoBbIil MaTpukc. IIpocTpaHcTBEHHOE PacoI0KEHUE XPOMOCOM B HHTEP(PA3ZHOM sJIpe.
Dyxpomamun u eemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHoti 060104KU 8
mumo3se. Hoepuwiii mpancnopm.

Krnerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT (PacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

IToptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuis! u cxembl: «CTpoeHHE YKapUOTUUYECKON KIETKN», «CTpOeHNE JKUBOTHOU KIETKH,
«CTpoeHHME paCTUTENBHOM  KIETKW», «CTpoeHue MUTOXOHIpum», «lupo», «Crtpoenue
MIPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHbIX, ’KUBOTHBIX KJIETOK,
MUKpoTpenaparbl OakTepHalbHbIX KIETOK.

JlabopaTopnasi padora «/3ydeHne CTpoeHHs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHOI MEMOpaHbI».

JlabopaTopunasi padora «MccnenoBanue mnuazMosiM3a M JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS UTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpaLlieHUe JHEPIHMHU B KJIeTKe

AcCUMWIISIIMA U AUCCUMMIISILIUS — JBE CTOPOHBI MeTaboiu3Mma. THmbl OOMEHa BEIECTB:
aBTOTPO(HBINA U reTepoTPOPHBIA. YdacTue KUCIOpoaa B OOMEHHBIX Ipolieccax. DHEPreTHuecKoe
obecrieyeHue kieTku: npespamieHue AT® B oOMeHHbIX mporeccax. DepMEeHTaTUBHBIA XapakTep
peaknuii KjaeTouyHoro metabonusma. dDepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.



Kodepmentsl. Otnuunst (pepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. Belku-akTHUBaTOpbl U
OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKITUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBUuHbIl CHUHTE3 OpraHMYecKUX BellecTB B KieTke. DOTocuHTE3. AHOKCU2eHHbIU U
oKcuceHHvllti  pomocunmes y  baxkmepuii. Ceemocobupaowue nucMeHmvl U NUSMEHMbl
peakyuonHozo yeumpa. Ponb XjoporuiactoB B mporecce ¢orocunTe3a. CBETOBas M TEMHOBAS
dazel. @omoovixanue, Cs., Cso u CAM-munet ¢pomocunmesa. IIpogyKTUBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nudHbIX (GakTOpPOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue opraHn3MOB-XEMOCHUHTETHUKOB: HUTpUULUPYIOLINE OaKTepHH,
xKene300aKkTepuu, cepoOaKTepHH, BOIOPOIHbIE OakTepruu. 3HAaUeHHE XEMOCHHTE3A.

Anarpobubie opranu3mbl. Bumel Opoxenus. I[IpoaykTel OpoxeHHS UM MX HCIOJIb30BAHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJIIOTMH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHu3MbBl. OTalbl JHEPreTHYECKOro ooOmeHa. I[loAroTOBUTENBHBIN ATarl.
['mukonan3 — 6ecKUCIOPOAHOE paCHICINIEHUE TIFOKO3bI.

buonoruueckoe okuclieHHE, WIN KIETOYHOE JbixaHue. Ponb MMTOXOHApPUN B Ipoleccax
ouonoruueckoro okucineHus. uximyeckue peaknuu. OxucnutenbHoe (ochopunupoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasuol.
[IpeumymiectBa a’spoOHOro myTH oOMeHa BelIeCTB Tmiepes aHa’poOHbIM. I HEKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

JdeMmoHcTpamun

[optpersr: Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DotocuHTE3», «IDHEpreTudyeckuii obmen», «buocunte3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHMe: CBETOBOM MHMKPOCKON, 00OpYyIOBaHHUE ISl MPUTOTOBJIEHUS IMOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydyeHue KaTaJUTHYECKOH aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
amMmIIa3bl WIK KaTajaas3bl)y.

JlabopaTopHasi pa6ora «/3yueHue pepMEHTaTUBHOTO pacUICINIEHUsI TEPOKCHIA BOJIOPOAa
B PACTUTEJBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHUE TTPOLIECCOB (DOTOCUHTE3A U XEMOCUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacaencrBenHass HHPOPMANHA M peaJn3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHte3a. IIpMHIMI KOMIUIEMEHTApHOCTHM B peaKUUsAX MaTpUYHOIO
cuHTe3a. Peanusamms HacneAcTBeHHONW uHGopManuu. [‘eHeTMuecKkuit KoOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbli cuHTe3 PHK. IlpuHIMOB TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTD,
aHTUIAPAJUIENIbHOCTb, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnopTHbix PHK B OumocuuTese Oenka. VYcioBus
ouocunTe3a 6enka. Konupoanue amuHokucinot. Ponb pubocom B Onocunrese Oernka.

Cogpemennvie npeocmasnenuss 0 cmpoenuu 2erog. OpraHuzanus T€HOMa y MPOKApUOT U
9yKapuoT. Perynsiuus akTUBHOCTH I'eHOB y npokapuot. ['unoresa onepona (®. XKakoo, XK. Mano).
MonexynapHule mexanuzmvl IKCHpeccuu 2enos y aykapuom. Ponb xpomamuna 6 pecyniayuu pabomol
2enog. Perymnsius oOMeHHBIX mpolieccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HekieTouHbsle (pOpMbI KM3HM U OONMMraTHble mapa3uThl. CTpOeHHE MPOCTHIX U
CJIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaro. Kusnennwiil yuxn [JHK-codepacawux supycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHbie 3a00neBaHus 4enoBeKa, KUBOTHBIX, pacteHuil. CITNI, COVID-19, conuanbHbie
U METUIIMHCKHE TPOOIEMBI.



Buoungpopmamuxa: unmezpayua u amaiuz oonvuux maccugog («bigdata») cmpykmypHwix
buonocuueckux oanuvix. Hanomexunonoeuu ¢ ouonocuu u meouyumue. Ilpoepammupyemvie @yHkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmuupt u  cxembl: «buwocuHTe3 Oenkay», «l'eHeTmyeckuii Kom», «Bupych,
«bakrepuodarm».

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIN UK KJIETKH

Knerounsnii 1nuki, ero mepwonabl M perymsnus. Wutepdaza m muto3. OcobeHHOCTH
MPOILIECCOB, MpoTekarImux B uHTepdasze. [loaroroBka KiIeTkH K JAelcHHIO. [IpecMHTeTHUYECKUi
(MOCTMUTOTUYECKUI), CHUHTETUYECKUH M MOCTCUHTETUYECKHH (IMIPEeMUTOTHYECKUI) TepUOIbI
uHTEep(a3bl.

Marpuunsiii  cunre3 JHK -  permmkamms.  Ilpunnunsr  perummkamuun — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3,  aHTUIApPAJUIEIBHOCTh.  MexaHu3m
permmkauun JJHK. Xpomocomel. Ctpoenne xpomocoM. Ternomepsl U TeaoMmepasza. XpOMOCOMHBIN
Ha0Op KIETKM — KapHOTHIL. J{MIUTOMAHBIA W TalUIOWAHBIA HAaOOpBI XpoMocoM. ['omosiormuHbIe
XpoMocoMbl. [1010BbIE XPOMOCOMBL.

Jlenenue kneTku — Muto3. CTaguu MUTO3a U IPOUCXOIAIINE B HUX IIpolecchl. THUbl MUTO3a.
Kapuokunes n nutokunes. buosornueckoe 3HaueHHE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kierouHas ru0esib — anonros.

Knerounoe smpo, xpomocombl, (yHKIMOHAJIbHAas TeHOMHKA. Mexanusmsl npoaugepayuu,
oughgpepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemxa» — 6uoungopmamuieckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuiel w1 cxembl: «KU3HEHHBIA LUK KIETKH», «Muto3», «CTpOeHHE XpOMOCOMY,
«Pennukanus [JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MuTo3 B KIETKax KOpeIIka
JyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopHass pabdora «HaGmoneHne MHTO3a B KJIETKaX KOHUMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIperapaTax)y.

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonornueckoe  pazHooOpazwe  OpPraHU3MOB. OIHOKJIETOYUHEIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U JKU3HENEATENBHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TPHOBI, OJHOKJIETOYHBIE BOJOPOCIH, Apyrue npoTUcThl. KonoHuaabHbIE
OpPTraHU3MBI.

B3aumocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTEIbHBIX TKaHEH: 0Opa3oBaTeNbHasl, TOKPOBHAS, TPOBOISINIAS,
OCHOBHasi, MexaHndeckasi. OCOOEHHOCTH CTPOEHHUsI, QYHKIMN U pacHoIOKEHUsI TKaHEeH B OpraHax
pacTeHui.

TkaHu )KMBOTHBIX M YelOBeKa. THIBI )KUBOTHBIX TKAHEW: SIUTENUANIbHASL, COCTUHUTENIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIMI M pacrloloXeHus TKaHeH B opraHax
KUBOTHBIX U YEJIOBEKa.

Opranbl. BeretaTuBHbIE U reHepaTUBHbBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBblI OPraHOB
KUBOTHBIX U yesoBeka. DyHKIIMN OPraHOB U CUCTEM OpPTraHOB.

Omnopa Tena oprann3MoB. Kapkac pacrenuii. CkeneTsl OAHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOEHHE U TUITbI COEUHEHNS KOCTEH.
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JIBm>keHne  OpraHu3MOB.  JIBWKEHME  OJHOKIIETOYHBIX  OpPraHM3MOB:  aMEOOWIHOE,
XKT'YTUKOBOE, pECHUYHOE. J[BUKEHUE MHOTOKJIETOYHBIX PACTEHHUN: TPOIIU3MBbI U HACTUU. J[BUKEHUE
MHOTOKJICTOYHBIX JKUBOTHBIX M Y€JIOBEKA: MbIlIeUHast cucteMa. Peduiekc. CKeneTHbIC MBIIIIBI U HX
pabora.

[Iutanue opranusmoB. l[lormomieHue BOABI, YIJIEKUCIOrO ra3a MU MUHEPAJIbHBIX BEIIECTB
pacteHussMH. IIluTaHue >KUBOTHBIX. BHYTPUIOIOCTHOE U BHYTPUKJIETOYHOE MHUIIEBAapEHUE.
[lutanre mMO3BOHOYHBIX >KUBOTHBIX. OTIENIbl MUINEBAPUTEIBHOTO TpakTa. [luieBapuTenbHbIC
xenesbl. [InmeBapurenpHas cucreMa 4enoBeKa.

Jpixanue opraHu3MoB. [[pixanue pactenwid. Jlpixanue *UBOTHBIX. Juddy3usi razoB depes
MoBepXHOCTh KJeTku. KoxHoe npixanue. [[pixaTenbHas moBepxXHOCTh. KalGepHoe u JEroyHOE
nbpixaHue. J{pIxaHue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIOIIMOHHOE YCIOKHEHUE CTPOCHUS
JErKMX TO3BOHOYHBIX >KUBOTHBIX. JlpIxarenpHas cucteMa 4enoBeKa. MeXaHu3M BEHTHIALMU
NETKUX y NITUI U MIIEKOMTUTAIOMINX. Perynsnus npixanus. J[prxaTenbHble 00bEMBI.

TpancnopT BemECTB y OpraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIOPT BELIECTB
y &UBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHasE CHCTEMA ITO3BOHOYHBIX JKMUBOTHBIX
u yenoBeka. Cepile, KpPOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLNOHHBIE
YCJIOKHEHHUS CTPOCHHUS KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX XUBOTHBIX. Pabota cepama u eé
peryusuus.

Beinenenne y opranu3smoB. Belnenenue y pacteHuid. BblneneHue 'y KHUBOTHBIX.
CoxpaturensHbie Bakyonu. Opransl BeiieneHus. OuibTpaius, ceKpelns 1 00paTHOE BCachIBAaHUE
KaKk MeXaHW3Mbl pabOTBl OpraHoB BbIAcieHUsA. CBS3b IOJIOCTH TeNa C KPOBEHOCHOH U
BBIJICJINTENIBHON CcUCTEMaMu. BbleneHue y MNO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [loukw.
Crpoenne u GpyHKImonupoBanue Heppona. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OAHOKIETOYHBIX OpraHu3MoB. CHOpbl OaKTepPHil U LUCTHI
pocTedmux. 3almTa Yy MHOTOKIETOYHbIX pacteHud. Kyrtukyna. CpencrtBa maccuBHOM U
XUMHUYECKOH 3alUThl. DUTOHIINIIEL.

3ammTa y MHOTOKJIETOYHBIX )KHBOTHBIX. [IOKPOBBI M UX MPOU3BOIHBIE. 3alllUTa OpraHu3Ma OT
6one3neil. UMMyHHas cuctema yenoBeka. KineTouHblld U TyMOpalIbHbI UMMYHHUTET. BpoxXaEHHbIN
U MpUOOpeTEéHHBIN criennPuieckuii UMMYHUTET. Teopust KJIOHAIBHO-CEIEKTUBHOTO WMMYHHUTETA
(II. Opmux, ®. M. bepner, C. ToneraBa). BocnamurtenbHble OTBETHl OpraHuU3MOB. Poib
BPOXXJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxumocth W perymsinus 'y OpPraHu3MoB. Pa3gpaXxuMocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMocTe U perynauus y pacteHuil. PocToBble BemiecTBa U HX
3HAYEHUE.

HepBhas cuctema u pedrekTopHas perymsiius y >KkUBOTHBIX. HepBHast cuctema u €€ OTHenbl.
DBOJTIOIIMOHHOE YCIIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y )KHBOTHBIX. OTAEINBI TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. beaycnoBHbie U yCIOBHBIE pedIEKCHI.

['ymopanbHast perynsnuss W SHIAOKPUHHAS CUCTEMa JKMBOTHBIX M 4enoBeka. JKemnessl
OHJIOKPUHHOM CHCTEMBI M UX TOpPMOHBI. JleicTBHE TOpMOHOB. B3aWMOCBsI3p HEpPBHOW U
SHJOKPUHHOM cucteM. [ mnmoranamo-runoduzapHas cuctema.

JdemoncTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuier w0 cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocrerimmuey, «Opranbl HBETKOBBIX pacTeHUN», «CUCTEMBI OPTaHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMbIx», «TkaHu pactenuit», «KopHeBble CHUCTEMBI»,
«Ctpoenue ctedms», «CTpoeHne TUCTOBOM TUIACTUHKNY, « TKaHH )KUBOTHBIXY», «CKENeT YeIoBeKay,
«IIumeBapurenbHast cucreMa», «KpoBeHocHas cucremay, «JlpixarenbHas cucrteMa», «HepBHas
cucremayn, «Koxay, «Mplmeynas cucremMa», «BblaenuTenbHas cucremay, «HIOKPUHHAS
cucrteMay, «CtpoeHue MbIIb», «AMMyHuTeT», «Kumeunononoctueie», «CxeMa NUTaHUS
pactenuit», «KpoBeHOCHBIE CUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpoeHHE THAPBI», «CTpoeHue
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iaHapun», «BHyTpeHHee cTpoeHHe O0XAeBoro uepBsi», «HepBHas cuctema poio», «HepBHas
cucrema JAarymkny, «HepBHas cucrema npecmbIkaromuxcs», «HepBHas cucrema nruny, «HepBHas
crcTeMa MJIEKONUTAarImuX», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl OJHOKIETOYHBIX OPraHu3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJJIEKLUH HACEKOMBIX, UIJIOKOXKUX, KUBBIC
AK3EMILUIAPhl KOMHATHBIX PAacTEeHUl, repOapuu pacTeHHMl pa3HbIX OTHAEJIOB, BIAXXKHbIE Iperaparhbl
KUBOTHBIX, CKEJIEThl O3BOHOYHBIX, KOJUIEKIIUM OECII03BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue AJisi JEMOHCTpAIMKM MOYBEHHOTO W BO3JIYIIHOTO MUTAHMS PAaCTEHU, pacIieraeHus
KpaxMaia M OeJIKOB Mo JeicTBueM (pepMeHTOB, 000pyIOBaHUE UL JEMOHCTPAIMH OIBITOB TI0
U3MEPEHUIO JKU3HEHHOW €EMKOCTH JIETKMX, MEXaHW3Ma [bIXaTEJIbHbIX JIBMXKCHHM, MOJEIN
TOJIOBHOI'O MO3I'a Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas pabora «3yueHue TkaHel pacTeHUI».

JlabopaTopHas padora «/3ydyeHne TkaHel 5KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUS.

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTraHNU3MOB

@opMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTHBHOE) U ToJoBoe. Bumbl
0€ecroJoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIIOPYIIALNS, PparMeHTaus, KIOHHPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonossie kiieTky, win rametsl. Meito3. Ctaguu meiio3a. [loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. buosorndeckuii CMbICI Melo3a U II0JIOBOTO Itpouecca. Menos
U €r0 MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiiieBoe pazutue. 'amerorenes y ;xuBoTHbIX. [1osioBbIe kene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. CriepmaroreHes u ooreHes. CTpOeHUE MOIOBBIX KIETOK.

Omiog0TBOpeHHEe M AMOPHUOHAIBLHOEC pPa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOMOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DOMOPHOJIOTHS — HayKa O Pa3BUTUHU
opraHusMoB. Mopgoecenez — 00Ha u3 enaeuvix npobdiem smopuonocuu. Konyenyus mopgoeernos u
mooenu mopghocenesa. Ctaauum >MOpUOTeHE3a KHUBOTHBIX (Ha mpumepe Jsrymkn). [pobienue.
Tunsl npoGnenus. /JemepmuHuposanHoe u HedepMuHuposanHoe Opobnenue. bracmyna, munol
onacmyn. OcoGEHHOCTH JpOOJIEHUS MIIEKONUTAIOUIMX. 3apOJbIIIEBbIE JHUCTKH (TaCTPYIISILIMS).
3aknagka OpraHoB M TKaHEH M3 3apoJbIIIEBBIX JINCTKOB. B3anMHOe BiMsHHE dacTen
pa3BUBaroIIerocs 3apojsiia (3MOpHOHaIbHAsT MHAYKLKA). 3aKjIagKa IJIaHAa CTPOEHUS! KUBOTHOTO
KaK pe3yJbpTaT MEepapXMUYeCKHUX B3aUMOJEHCTBUI reHOB. BiusHue Ha 3MOpHOHANIbHOE pa3BUTHE
pa3IUYHbIX (PAaKTOPOB OKPY>KAIOLIEH Cpe/Ibl.

Poct u pazsurue xuBoTHbIX. [locTamMOpHroHanbHbIN nepuo. [IpsimMoe u HempsiMoe pa3BUTHE.
PazButue ¢ meramopo3oM y OECrO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. bHonornyeckoe
3HaYEHUE NPSIMOr0 M HENPSMOro pPa3BUTHUS, UX PacCHpOCTpaHEHHE B Ipupone. Tumel pocrta
KHUBOTHBIX. DaKTOpPBI PErylsalUU pocTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHA y KMBOTHBIX M yesoBeka. llepuoabl oHTOoreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OMO0JIOTNYECKHE TPOLIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['lameropur u cnopodur. Meilo3 B )KU3HEHHOM IHMKIIE
pactenuil. O6pa3zoBaHue criop B mpolecce Meio3a. ['amerorenes y pactenuil. Omio10TBOpeHue U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHE Yy ILIBETKOBBIX pPacTEHHII.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJsuu OHTOT€HE3a Y PAaCTEHUH U KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuuel 1 cxembl: «BereraTuBHOe pa3sMHOXEHHE», «THIBI OeCHoJOro pazMHOXKEHU»,
«Pa3zMHOXEHNE XJIaMUIOMOHAbI», «Pa3zMHOXeHUE 3BIIICHBI», «Pa3zMHOXKEeHUE THAPB», «Meno3y,
«XpomocoMmbl», «l'amerorenes», «CTpoeHHE SMLIEKIETKH U criepMaTro3onaa», «OCHOBHBIE CTaIUU
OHTOreHe3a», «IIpsAMoe n HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalICKOTO KyKa», «Pa3BuTHe capaHun»,
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«Pa3Butne narymkm», «/[BoilHOE€ OIIOAOTBOPEHHE y LIBETKOBBIX pacTeHUil», «CTpoeHHE CEMSH
OJIHOJIOJBHBIX U ABYAOJBHBIX pAacTeHUI», «KHU3HEHHBIN UK MOPCKOM KamycTbl», «KH3HEHHBII
LUK MXay, « KHU3HEHHBIN HUKII TAOPOTHUKAY, «KU3HEHHBIN LUK COCHBD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpENapaThl SHIEKIECTOK U CIEPMATO30HI0B,
Mozelb «L{uKIT pa3BUTHS JIATYIIKK Y.

JlaGoparopnass pabGora «lI3yuyeHwe CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsBICHHME NPU3HAKOB CXOJCTBA 3apOJbIIIECH ITO3BOHOYHBIX
KUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eneTuka — HayKa 0 HACJIECTBEHHOCTH U M3MEHYHBOCTH OPraHM3MOB

Hcropus cTaHOBIIEHUS U pa3BUTHUS TeHETHKU Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Ponp oredecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorsr H. K. Konbuosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKHE MOHATUS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeJIbHbIE
TeHBbI, aJbTEPHATHUBHBIC MPU3HAKH, JOMHUHAHTHBIM M PEIECCUBHBIA TMPU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4WCTas JHUHUA, THOpUAbI, reHotur, (eHoTun. OCHOBHbIE METOABI TE€HETUKH:
rUOPUA0IOTMUECKUN, TUTOJIOTMUECKHUM, MOJIEKYIISIPHO-T€HETHYECKH.

JdeMmoHcTpamun

[Hoptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKIY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopnas padora «/lpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. [lepBoiii 3axkoH Menzens — 3aK0OH eInHO00pa3usi THOPUIIOB
neporo nokosnenus. [IpaBuno nomuHupoBanusa. Bropoi 3akoH MeHzensa — 3aK0H paclierieHus
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpeliBaHus. [ umore3a 4iucTOThl raMerT.

AHanusupyromee ckpemuBanue. [IpoMexxyTouHbI XapakTep HacienoBaHus. Pacmienenue
MIPU3HAKOB NP HETIOJIHOM JOMUHUPOBAHUMU.

Jurubpuanoe ckpenmBanue. Tperuid 3akoH MeHens — 3aK0H He3aBUCUMOTO HaCJIeIOBAHUS
pu3HaKoB. [{uTonornueckre OCHOBHI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuernnienHoe HacnenoBaHue npusHakoB. Pa6oter T. Moprana. CremieHHOe HacielIoBaHUE
I€HOB, HAPYIIECHHE CLETUICHHUS MEXAY TeHaMu. XpOMOCOMHas TEOpHUs HACIEACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIpEAeNICeHUs Mojia. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMeTHBI IoJ. l'eHeTHueckass CTPyKTypa IOJIOBBIX
xpoMmocoM. HacnenoBanue mpu3HaKkoB, CLIETNIEHHBIX C ITOJOM.

l'enotun kak wenmocTHas cucreMa. [lneldoTponus — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHbIN amnenu3M. B3auMopaeicTBue HealedbHbIX TI'eHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Tonumepus.

'eHeTnyeckuii KOHTPOJb pa3BUTUS PACTEHUN, JKUBOTHBIX U YEJIOBEKa, a TaKke
(bU3HOIOTHYECKUX TPOIIECCOB, TTOBEJACHUS M KOTHUTUBHBIX (DYHKIIUU. | '€HeTUUECKHe MEXaHU3MBI
CUMOMOTEHEe3a, MEXaHW3MBbl B3aHMMOJICHCTBUS «XO35SUH — Mapa3uT» U «XO3IUH — MHKPOOHOMY.
['eHeTH4ecKkne acmeKkThl KOHTPOJISI M M3MEHEHHS HACJIEICTBEHHOW HWHGOPMAIMKM B TOKOJICHHSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr n cxembl: «llepBeiii U BTOpO# 3akoHBI Mennens», «Tperuit 3akoH Menaensy,
«AHanuzupymoliee ckpemuBanue», «HemonHoe nomMuHupoBaHuey», «CIEIUIEHHOE HAaclleJOBaHUE
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MPU3HAKOB y Opo3oduisl», «I['eHeruka monay, «Kapuorun venoBekay, «Kapuotun apo3oduis,
«Kapuotun ntuue», « MHOKECTBEHHBIN allIeIn3M», «B3anmoneiicTBre reHOBY.

O6opynoBanue: MOAETb Ui JIEMOHCTPAIlMM 3aKOHOB €IWHO00Opas3us TMOpUIOB IIEPBOTO
IIOKOJICHUSI M PpacCUICIUICHUS IPU3HAKOB, MOZENIb I JEMOHCTPALMM 3aKOHA HE3aBHCHMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJENb JJIs JEMOHCTPALMU CLEMJIEHHOIO HACJIEI0BAaHUS INPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3odpunar.

IIpakTnueckas padora «I3yyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEILMBAHUSA Y
TPO30(UITBI».

IIpakTnueckas padora «lI3yuyeHue pe3ynbTaToB JAUTMOPUIAHOIO CKPEILUMBAHUA Y
TPO30(UITBI».

Tema 13. 3akoHOMepHOCTH M3MEHYMBOCTH

B3aumopneiictBue reHoruna u cpeiasl npu  (opmupoBaHuM (¢GeHoTuna. M3MeHYMBOCTb
npu3HakoB.  KadecTBEHHbIE M KOJMYECTBEHHbIE  MNpPU3HAKUM. Bujapl  M3MEHYMBOCTH:
HEHACJICJCTBEHHAs U HACJICICTBEHHASI.

MoaudukanoHHas H3MEHYUBOCTh. Ponb cpenbl B (popMHUpOBaHUHM MOIU(PHUKAIIMOHHON
n3MeHunBocTU. Hopma peakiuu npusHaka. BapuainuoHHslii psa U BapuanuoHHass Kpusas (B.
Noranucen). CoiicTBa MOIU(UKAIIMOHHON H3MEHUYMBOCTH.

I'enoTunuueckass wu3MeHYUBOCTb. (CBOMCTBA TI'€HOTUIIMYECKOM HW3MEHUMBOCTH. Bunel
F€HOTUIIMYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M3MEHYMBOCTb. MeHO3 M MOJOBOWM MpoLecc — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTH. P0OJb KOMOWHATHBHON M3MEHYMBOCTH B CO3[JaHMH T€HETHYECKOTO pa3HOOOpasus B
npenenax 0JHOTo BUAA.

MyTtannoHHass W3MEHYMBOCTb. Buapl MyTanuii: TeHHblE, XpPOMOCOMHbIE, T'€HOMHBIE.
CrioHTaHHblE M MHIYLIMPOBaHHBIE MyTalUW. JSINEpHbIE M LUTOIUIA3MATUYECKUE MYTalUU.
ComaTtnueckue M TMOJOBble MyTauMu. [IpuyvHBI BO3HMKHOBEHMsS MyTanuil. MyTrareHbl U HX
BIUSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOI'O IIpoLecca. 3aKOH T'OMOJOTMYECKHX
psnoB B HacinenctBeHHoW wusmeHunBoctu (H.M. BaBunos). BHesdnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3SNUCEHOMUKA, POJb DNUSEHEMUYECKUX (Gakmopos 6 HAcIe008aHuu u
UBMENHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JdemMoHcTpanuu

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

Tabmuuel u cxembl: «Buasl u3MeHUHBOCTH», «Moan(UKALMOHHAS W3MEHUYUBOCTbY,
«KombOuHaTHBHAsE M3MEHUMBOCTHY, «Meito3y», «OmiogorBopenue», «l eHernueckue 3aboieBaHUs
yesnoBekay, « Buasl myranuii».

O6opynoBaHue: KHUBbIe M TepOapHble JK3EMIUISIPbl KOMHATHBIX PpAacTeHHMM, PUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTtopnass  pabdora  «lcciemoBanue — 3aKOHOMEpPHOCTEM  MOIUMDUKAITMOHHOM
M3MEeHUUBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KPUBOM».

IIpakTnueckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuorun udenoBeka. MexayHaponHas mporpamMma HCCIEIOBaHUS TI'€HOMa ueJlOoBeKa.
MeTtoabl W3yd4eHHUS TEeHETUKHM YeIOBEKa: IeHEeaJOTMUeCKUH, OJM3HEIOBbIM, ITMTOreHeTHYECKUH,
MOMYJISIIUOHHO-CTAaTUCTUUECKUM,  MOJIEKYJIsIpHO-TeHeTH4eckuil. CoBpeMeHHOE  OmpeJesneHne
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBaHKUE, B TOM uucie ¢ nomoibto I1I[P-
aHanuza. HacnencrBennsle 3a0oneBanus yenoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HU 4YEIOBEKa.
bonesnn c HacieACTBEHHON MPENpaclOIOKEHHOCThIO. 3HAUYE€HUE MEAMIMHCKOW T€HETHKH B
MPEeOTBPALICHUN W JIEYEHUH TEHEeTHYEeCKHX 3a0oseBaHHil dYenmoBeka. MeauKo-TeHeTHYecKoe
KOHCynbTHUpOoBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «TE€HETMYECKOro rpy3a». DTHUECKHE acHEeKTh
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
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I'enernyeckue (HakTOPHl TMOBBIMICHHOW UYYBCTBUTEIBHOCTH YENOBEKa K (U3UYECKOMY U
XMMHYECKOMY 3arpsA3HEHUIO OKpYKaromed cpepl. ['eHeTnueckas npepacnoaoKeHHOCTh YeJIOBEeKa
K TIATOJIOTHSIM.

JdemoHcTpauuu

Tabmuubt u cxembl: «Kapuotun uenoBeka», «MeToabl W3y4eHUsS TEHETUKH YEIOBEKAY,
«["eHeT4eckre 3a00ICBaHUS YCIOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukanus M celeKUMs. 3apoKICHHME CEJNeKUMH M jAoMecTukauuu. Yuenue H. U.
BasunoBa o LleHTpax nmporcXoXaeHUS 1 MHOT0OOpa3us KyJIbTypHBIX pacTeHui. Ponb cenexuuu B
CO3JJaHUU COPTOB PACTCHHM U MOPOJ *KUBOTHBIX. COpT, MOpoOJa, MTaMM. 3aKOH FOMOJOTUYECKHUX
panoB B HaciencTBeHHOM uaMmeHuumBocth H. WM. BaBwiioBa, ero 3HaueHue sl CEJIEKIMOHHOU
paboThL.

Meroapl CeneKIMOHHOW paboThl. MICKYCCTBEHHBIH OTOOp: MAacCOBBIM M WHIWBHUIYAIbHBIN.
Oranbl KOMOWHAIIMOHHOW ceneKiuu. VchbiTanne mpou3BoguTeNeld mo moromMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO0 OIEHKU (DEHOTHIIA MOTOMCTBA U OTOOp MO T€HOTHUILY C MOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CeJlEeKIMOHHON paboTel. PanuanuoHHbI H
XUMUYECKUM MyTareHe3 Kak MCTOYHUK MyTaluid y KyJIbTYpHBIX (OpM  OpraHU3MOB.
Hcnonb30BaHrWe T€HOMHOTO PelaKTUPOBaHMS U MeTo/0B pexkomOuHaHTHBIX JIHK mist momyueHus
HCXOJIHOTO MaTepuaa Jijisi CEJIeKIUH.

[lonyuyenne  monuruionzoB.  BuyTtpuBumoBas  rubpuausanus.  bruskoponacTBeHHOE
CKpeIMBaHue, Wi UHOpUAWHT. HepoacTBeHHOE CKpelIBaHue, WM ayTOpUauHT. ['eTepo3uc u ero
npuunHbl. Vcronp3oBaHue rereposuca B cenekiuu. OtmanéHHas rudpuamsanus. Ilpeomonenue
Oecrioiuss MEKBHJIOBBIX THOPHIOB. J[OCTHIXKEHUSI CENEKIMU PACTEHUH W KUBOTHBIX. «3enénas
Dpesontoyuay.

CoxpaHeHre M HM3Yy4YCHHE TE€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUM M HX JUKUX
ponuyeit Juis co3aHusl HOBBIX COPTOB U TMOPHIIOB CENBCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue,
coxpamenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YEJIAX VIVUUIEHUS] CYUYeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucne ¢ NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aHUl, Nepedosblx uoet u
NnepcneKmueHbIX MmexHoN02ULL.

JdemoncTpanuu

[Toprpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl U cxembl: «LleHTpBI MPOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX PAaCTCHUI,
«3aKOH TOMOJIOTMYECKUX pPAJIOB B HACIEICTBEHHOW HW3MEHUYMBOCTH», «MeETOAbl CEeleKIUun»,
«Otnanéunas rudbpunuzamusy», «Myrarenesy.

JlabopaTopHasi padora «l3ydeHue cOpTOB KYJIbTYpHBIX PACTEHHM M MOPOJ JTOMAIIHUX
YKUBOTHBIX ).

JlaGopaTopHas padora «/3ydueHne METOJOB CEJIEKIIUN PACTEHUII.

IIpakTuyeckas padora «lIpuBruBKa pacTeHUII.

Ikckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHS CENEeKIIMM PAcTeHWH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATEIBHBIM YYacTOK, B TEIUTMYHOE
X03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BoTexHoJ10THsI 1 CHHTEeTHYECKAsI OMOJI0THS

OOBeKThl, HUCHONb3yeMble B OHOTEXHOJOTMH, — KIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTePUCTHKA. TpaJWIIMOHHAs OWOTEXHOJIOTHS: XJIeOOTECUYCHHE,
MOJIy4eHUE KHCIOMOJOYHBIX TMPOAYKTOB, BUHOHENHe. Mukpobuonornueckuii cuHTe3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHONOTHH. [Ipon3BOACTBO O€iKa, aMUHOKHCIOT U BUTAMHHOB.
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Cozanue  TEXHONOIMM M HMHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  HU3MEHEHMS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIBIO MTOJYYEHUSI OPraHU3MOB U X KOMIIOHEHTOB, COJAEPKAILUX HE
BCTpEYAIOIIUecs B MPUPOJe OMOCHHTETUIECKUE Ty TH.

Kierounas umnxeHepus. MeTtoapl KyiabTypbl KIETOK W TKAHEH pPAaCTEHUW U KUBOTHBIX.
Kpunobanku. Comarmueckas TuOpuAM3anus W COMaTHYeCKuid sMOpuoreHe3. Vcmnosibp3zoBaHue
ralyionJIoB B CEJIEKIUU pacTeHuu. [lomyuenue MOHOKIOHANbHLIX anmumen. Hcnonvsosanue
MOHOKIIOHANbHBIX U NOJIUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SAWLIEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIUIAHTALMHU JIep KIIETOK.
Texunonocuu  0300poGieHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — DASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KYIbMYD.

XpoMOCOMHAasi ¥ TeHHasi MH)KEeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pekomOuHanTHBIX JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTMOKEHHS W TEPCIICKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE M STHUECKUE MPOOIIEMbI TEHHOW MH)KEHEPUH.

Menununackue OuorexHosoruu. [loctrenomuas nudposas meaunuHa. [I1[P-auarsnocruka.
MeTa0o0I0MHBIN aHaJIN3, TEHOLIEHTPUUYECKUIM aHAJIN3 IIPOTEOMa Y€JIOBEKa JUIsl OLIEHKH COCTOSHUS
ero 3/10poBbi. Mcrnonb3oBaHue CTBOJOBBIX KieToK. TapretHas Tepamusi paka. 3D-O0uouHxkeHepus
i pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTWH, CO3JaHHs KOMILJIEKCHBIX
TKaHEW COYeTAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONMPHHTHUHTa W ckadpdoIauHra Uid pelieHus
3a7a4 NEPCOHATM3UPOBAHHON MEULINHBI.

Cozanue BEKTOPHBIX BakKIMH C IEJNbI0 OOecrneuyeHUus: KOMOMHHMPOBAHHOW 3alllUTHl OT
Bo3Oynuteneii OPBU, ycraHoBiieHHE MOJNEKYJISPHBIX MeXaHU3MOB (yHkunonupoBanuss PHK-
COJIEp>KaIlINX BUPYCOB, BHI3BIBAIOIIUX 0CO0O0 OMAacHbIE 3a00JIE€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuie! u cxemsl: «cnonb3oBaHHEe MUKPOOPTaHU3MOB B IIPOMBILIIEHHOM MPOU3BOJICTBE,
«Knerouynas nunxxeHepus», «I eHHast UHKEHEPUS.

JlabopaTopnas pa6ora «/3yyenne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikcekypeusi «bHOTeXHOJIOrUST — BakKHEWIIas MPOM3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOIHOHHBIX MPEACTABIEHU B OMOJIOTUMN

OpomoruonHas Teopust Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb 1
Hay4Has JaearenbHocTs Y. /lapBuHa.

JBmxymye cuiibl 3BostoK BujoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTh Pa3MHOXKEHHUS
OpPraHU3MOB, HACJEJICTBEHHas M3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH WU
HCKYCCTBEHHBIU OTOOD).

Odopmnenne cuHterndeckoil Teopun sBomonuu (CTDI). HelitpanbHast Teopusi 3BOJIIOLUU.
CoBpeMeHHas HBOJIIOLIMOHHAS OuoJorus. 3Hau€HHWE DBOJIOLUMOHHOM TEOpuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Kriosse, Y.
Hapsun, C. C. Yerepuxos, 1. U. [lImansraysen, J[x. Xonaenn, /1. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npuponsl (mo K. Jlunuero)», «JlecTHuma >kuBbIX
cymectB (o Jlamapky)», «Mexanu3m GOpMHPOBAaHUS MPUCTIOCOOICHUN Y paCTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsuss Y. lapsuna», «Haxoaxu Y. [lapsunay,
«DopMbl 00prOBI 3a cyiecTBoBaHUe», «[lopoabl romy6eit», «MHoroo6pasue KyiabTypHBIX (opM
KamycTel», «llopoasl AOMamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHJ0B (mo Y.
HapBuny)», «Cxema COOTHOIICHHS MABWXKYIIUX CHUJI SBOMIOLUNY», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3BoJIIOLUS U €€ pe3y/IbTaThl



16

[Momynsmuss Kak dSJeMEHTapHas enuHuna -HBoiionud. COBpeMEHHbIE METOIBl OLEHKH
TeHETUYECKOT0 pPazHo00pa3usi U CTPYKTYpbl momyisiuil. Vi3MeHnenrne reHooHaa MOMYISINN Kak
3JIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHerudyeckoro paBHoBecus J[Ix. Xapau, B.
Baitn6epra.

OneMeHTapHble  (HAaKTOpHl  (OBMKYIIME CHIIBI) SBOMIONMH. MyTallMOHHBIN — Tporecc.
Komb6unartuBHast u3sMmeHUUBOCTh. [[peiid reHoB — cirydaiiHble HEHANpaBICHHbIE U3MEHEHHUS YacTOT
amneneid B momymsanuax. Jddext ocHoBatens. Dpgexm Oymuliounozo eopaviwuka. CHudicenue
2EHeMUYecKo20 pazHoobpasus: npudunsl u cieocmeus. Ilposenenue sghghexma Opeiigha eenos 6
oonvwux u  manvix nonynayuax. Murpamun.  M3onmsnus  momynsiuii: - reorpaduueckas
(mpocTpaHCTBEHHAas ), OroJIoTHYecKas (pEerpoOyKTHBHAS).

EcrecTBeHHBII 0TOOP — HanpaBIsOUIHA GakTop 3BOMIONHUUA. POPMBI €CTECTBEHHOTO 0TOOpA:
JMBIDKYIIWKM, — CTAOWJIM3UPYIOIIWW,  pa3pbiBaromuii  (mu3pyntuBHBIN).  [lomoBoit  oTOOp.
Bo3HUKHOBEHHKE M SBOJIIOIUS COLIMATBLHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPOIBOMIONMHU. Bo3HUKHOBEHHE
PUCTIOCOOTICHUH y OpraHu3MoB. ApoMopdo3bl U uanoanantTauuu. [Ipumeps! npucnocodIeHuii y
opranu3moB:  Mopdoinorudeckue,  (punomoruyeckrue, OUOXUMHUYECKHE,  IOBEJACHUYECKUE.
OTHOCUTENBHOCTH NPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIOIHH.
Wzonsimuss —  xorrodeBod  aktop BupooOpasoBanmsi. [lyrth u  cmocoObl  BUI000pa3OBaHUS:
ailonarpuyeckoe  (reorpaduueckoe),  CUMIATpPUYECKOEe  (IKOJIOTMYECKOE),  «MTHOBEHHOE)»
(monurmonau3anus, TiOpuau3anus). JJuTenbHOCTh HBOIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl (HOpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO00pasusl.

Porms  sBOmOLMOHHON  OWoONOrMM B pa3padOTKE HAYYHBIX METOJOB  COXPAaHEHUS
Oounopa3zHooOpazusi. MHKpPOIBOMIOLUS M KOABOJIOLHUS [apa3uTOB M HUX XO03sieB. MeXaHU3MbI
(hOpMUPOBaHUS YCTOHIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdeMoncTpanmun

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabnuipl U cxembl: «MyTallMOHHAsE U3MEHUMBOCTBY, «llomynsiuuoHHas CTpyKTypa BUIA»,
«Cxema mposiBIeHHS 3akoHa  Xapau—BaitHOepra»,  «JIBWXKyliHe  CHJIBI  DBOJIIOIUNY,
«OKoJoruyeckas H30JALMsA TONYyISIIMKA  ceBaHCKOM (openn», «['eorpaduueckas H30IALMS
JMCTBEHHUIIBI CUOMPCKOW W JUCTBEHHUIIBI NAypcKoii», «[lomyssiiMOHHBIE BOJHBI YHCICHHOCTH
XUIIHUKOB U JKepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®PopMbl OOprOBI 3a
CYIIECTBOBAHHE, «HIyCTpHabHBII MEJTaHU3M, «Kusbie HCKOTIaeMbIe»,
«[lokpoBUTENBCTBEHHAs! OKpacka KHUBOTHbIX», «lIpenynpexnaromas oKpacka KUBOTHBIXY,
«Puznonornueckue agantaun», «lIpucnocoOlIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Bunma», «Bugsl-gBoitHuku», «CTpykTypa Buga B npupoae», «CrnocoObl
BunooOpa3oBanus»,  «leorpapuueckoe  BUpoOOpa3oBaHME  TPEX  BHUJOB  JIAHABIILIEHY,
«DKOJIOTUYECKOE BHUI000pa3oBaHue BUAOB CHHHI, «llomumnonasl pactenuit», «KamyctHo-
peneyHbIi THOPUIY.

ObopynoBanue: repOapuy pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Yydesina TTHUIl W 3BEpe C
IpUMEpPaMHU Pa3IMYHBIX TPHUCIIOCOONEHUM, Yydena NTHIl W 3Beped pa3HbIX BUIOB, repOapuu
pacTeHui OIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTtopnasi padora «lIpucrocoOieHuss OpraHU3MOB W WX  OTHOCHUTEIIbHAs
1[e1€CO00Pa3HOCTh.

JlabopaTopHas padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpoasosonust 4 €€ pe3yJbTaThl

MeTtoapl u3yyeHus: Makpol3Boitonuu. [lameoHTonornueckue MeTo/bl U3y4eHUs! HBOJIIOLMH.
ITepexoanbie GopMbl U GUIIOreHETUYECKHE PSIJIbI OPTaHU3MOB.
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buoreorpaduyeckue Mmeronsl n3yueHus 3Boironuu. CpaBHeHHE GIopbl U (hayHbI MAaTEPUKOB
1 oCTpoBOB. bruoreorpaduueckue oomactu 3eminu. Buabl-sHIEMUKU U PETTUKTHI.

OMOpHOJIOTHUECKUE M CPABHHUTEIBHO-MOP(]OIOrnYeckue METOABl HM3YyYCHHs SBOJIIOLIUH.
I'eneTnyeckne MEXaHU3MBI DBOJIOLUU OHTOIEHE3a M IIOSABICHHUS 3BOJIOLMOHHBIX HOBILECTB.
I'oMosiorvyHble ¥ aHAJOTMYHBIE OpraHbl. PyluMeHTapHblE OpraHbl U aTaBU3Mbl. MOJEKYJISpHO-
reHEeTHYeCKue, OMOXMMUYECKHE U MAaTEMAaTHYECKUE METO/Ibl U3yUEHHs 3BOJIOLUHU. ['oMOI0rnyHbIE
renbl. COBpeMEHHBIE METO/IbI OCTPOCHUS (PUIIOTEHETHUECKUX JEPEBHEB.

XPOMOCOMHBIE MYyTallM1 U IBOJIIOLMS TEHOMOB.

OO0mue 3akoHOMEepHOCTH (TIpaBUia) IBOIONMH. [Ipunyun cmenvl @yuxkyuii. HeoOpatuMocTh
9BOJIIOLIMH. AfanTUBHAsA paauanusa. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUN.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mrosuiep, J. ['ekkelnb.

Tabmuubl U cxembl: «DUIOreHETHUECKUN Psii JOMAIN», «ApPXEONTEPHUKC», «3BEpO3yObie
amepsl», «Crerouedainsl», «Punnodure», «CemeHHble NanoOpoTHUKW», «buoreorpaduyeckue
30HbI 3emin», «Jlpeiid koHTHHEHTOB», «PenmukThl», «HadambHble CcTaguu SMOPHOHAIBHOTO
pa3BUTHA NO3BOHOYHBIX XUBOTHBIX», «[OMOJOrMYHbIE U aHAJIOTUYHBIE OpPraHb», «PyIMMEHTHI»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAaOOphl 4YeNOBEKa M IIMMIaH3e», «[JlaBHbIE HampaBlieHUs
sBOIIOLUMNY, «OO0I11E 3aKOHOMEPHOCTH HBOJTIOLIUNY.

O6opynoBanue: KOJJICKIMH, TepOapuy, MYSDKA HCKOMAEMBIX OCTaTKOB OPTraHU3MOB,
MyJISDKH TOMOJIOTHYHBIX, AHAJOTMYHBIX, PYJUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLNU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HU Ha 3eMJie

Hayunbple runoressl NPOUCXOXKACHUS JKU3HU Ha 3emie. AOHUOTeHe3 U IaHCHEPMMS.
JloHay4Hble MpPEICTaBIECHUS O 3apOXKAECHUU JKU3HU (KpeanuoHusM). [umore3a MOCTOSHHOrO
camMo3apoKJIeHUs KU3HU U e€ ompoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxosxaeHne >Ku3Hu U acTpOOHOJIOTHSL.

OcHoBHbIE 3Tamnbl HeoOpraHudeckou 3postonuu. IlnanerapHas (reosoruyeckasi) IBOJIOLHUS.
Xumudeckasi 3Bosolus. AGUOTeHHbIM CUHTE3 OPraHUYeCKUX BEUIECTB M3 HEOPraHn4ecKux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue noiumepoB u3 MoHoMmepoB. KoarepBarnas runoresza A. .
Omnapuna, runore3a nepsuyHoro Oynpona JIkx. XonaeiHa, renernueckas runoresa I'. Mémnepa.
Pu6Gozumsr (T. Yek) m rtumoresa «mupa PHK» VY. T'mnbGepra. dopmupoBanue memOpan u
BO3HUKHOBEHHE IIPOTOKJIETKH.

HUctopus 3emumm u  Meroabl €€ wu3ydeHHsa. VIckomaeMble OpPraHMYECKHE OCTATKH.
l'eoxpoHonmoruss u e€  wmeroabl. OrTHocuTenbHass W aOCOJIOTHAas  T€OXPOHOJIOTHS.
I'eoxpoHonornyeckas mKasua: 30Hbl, Apbl, IEPUOIBI, JTOXH.

HavanpHble sTanbl opranuueckoidl sBosonuu. [losiBIeHHE U SBOMIOLMS THEPBBIX KIIETOK.
Opomonusi MeTtabonu3Mma. Bo3HukHOBeHME mepBBIX sKocucTeM. CoOBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBhIX Ha 3emiie coobecTB. CTpoMaTonuTsl. [IpoKapuoThI U 3yKapHUOTHI.

[Ipoucxoxaenue sykapuoT (cumMOUOreHe3). OBOJIOLUOHHOE IPOUCXOXKJICHHE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HHKHOBEHHME  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOLUHU BBICIINX pacTeHnil. OCHOBHbIE apoMop(do3bl pacTeHuid. Brixon
pacreHnii Ha cymy. llosiBleHHe CHOpPOBBIX pacTeHHH M 3aBOo€BaHME MMM cymd. CeMEHHbIE
pactenus. [IpoucxoxxaeHne NBETKOBBIX PACTEHU.

OcCHOBHBIE 3Tanbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MHOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBrie XopaoBbie
*HUBOTHBIE. JKM3Hb B BOje. DBOMIONMA MO3BOHOYHBIX. [Ipomcxokiaenne ampuOUi U pEeNTHUIIHMA.
[IpoucxoxaeHne wmiekonuTaronMx © nrum. [lpuHIUn KiaoueBoro apomopdosa. OcBoeHme
6€Cr03BOHOYHBIMU M ITO3BOHOYHBIMU )KUBOTHBIMH CYIIIH.
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Pa3BuTHe xu3HM Ha 3eMiie IO 3paM U MEpUOJaM: apXel, IPOTEpPO30H, NaIe030i, ME3030M,
KaitHo301. OOmas xapakTepucTHKa KIMMaTa M Te0JorHdecKux mpoieccoB. [losiBieHne u paciser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro YCIOBUS M BIMSHUE Ha TIa30BbIH COCTaB
aTMOCQEepBHl.

MaccoBble BBIMHpPAHUSI — 3KOJOTMYECKUE KPHU3UCHl Ipouuioro. IlpuumHel U cieactBus
MaccoBbIX BbIMHUpaHHil. COBpeMEHHBIH HSKOJIOTMYECKUN KpHu3uc, ero ocobeHHoctu. [IpoGiema
coXpaHeHHs OMOpa3HOoOpasus Ha 3emie.

CoBpemeHHas cucTteMa OpraHuyeckoro mupa. [IpuHIMIBI KiIacCU(PUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U. Onapun, x.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubt u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTtepa mo uzydeHuro
caMo3apokaeHus ku3Hu», «Cxema ombita C. Mwuiepa, I'. FOpu», «Dtansl HeopraHuyeckoi
sBosiolMmny», «l'eoxpoHonornyeckas mkana», «HauanbHble STambl OPraHUYECKOW 3SBOJIOLUNY,
«Cxema 00pa30BaHUs HYKApHOT MyTEM cuMOuoreHesay, «Cucrema *’HUBOWH Ipupoab», «CTpoeHue
BUpyca», «Apomopdosbl  pacteHmii», «PuHMOPHUTEY, «OTHOKIETOYHBIE  BOJOPOCIHY,
«MHOroKnIeTouHble Bogopociany, «Mxu», «llanopotHukuy, «['oocemenHble pacteHus», «Opraubl
LBETKOBbIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHPaA», «ApPOMOP(PO3blI KUBOTHBIX»,
«[Ipocreiimmey, «Kumeunononoctusie», «llmockue dyepBu», «Unenucronorue», «PoiObIy,
«3eMmHOBOaHBIEY, «lIpecMmbikarommecs», «IItumpy, «Maekonutatommue», «Pa3BuTHe >XH3HU B
apxenckoil spe», «Pa3BuTHe )XKU3HU B MPOTEPO3OMCKOMN 3pen, «Pa3Butre KU3HU B MaJICO30MCKOM
ape», «PaszBurHe XKU3HM B ME3030MCKOM dpe», «Pa3BuThe KU3HM B KAMHO30MCKOM 3pey,
«CoBpeMEeHHasl CUCTEMA OPraHUYECKOr0 MUPay.

ObopynoBanue: repObapun pacTeHUM PA3TMYHBIX OT/IEIOB, KOJUICKIIMA HACEKOMBIX, BIAKHBIC
npenaparbl KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM MIJIOKOXKHMX, CKEJIETHl MO3BOHOYHBIX
KUBOTHBIX, Uy4deJia NTHIl U 3BepeH, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMbIX, MYJISKHI
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopnas padora «MoaenupoBanue omnbiToB Mumnepa—tOpu 1o
M3yYEHHIO Aa0MOT€HHOT0 CHHTE3a OpPraHUYeCKUX COeIMHEHHH B IEpBUYHOM aTMOchepe.

JlabopaTtopnasi padora «/3yueHue W oOmNHCaHUE WCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIIEHHE TIPEACTABIECHUN O IPOUCXOXKACHUM 4YEJIOBEKa. PeNurunosHsle BO33pEHMS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxozcTBO UenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MTOJIOKEHHE YenoBeKa. CBUIETENbCTBA
CXOACTBa YEJIOBEKAa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOp(doNoruueckue, 3MOpPHOIOrHYECKHE,
¢buznonoro-6MoxuMuIecKue, nopeaeHueckue. OTINUNs YenoBeKa OT KHUBOTHBIX. [IpsMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CHUTHAJIbHOMN
CHUCTEMBI.

JIBuoxymue cuiibl (pakTopbl) aHTpOINOreHe3a: Ouojorudeckue, couuanbHble. COOTHONIEHHE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHbIE cTaAuM aHTpornoreHe3a. PaHHue denoBekooOpaszHble 00€3bsHBI (IPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME MPEAKH YeIOBEKOOOPAa3HBIX 00€3bsiH U JIoJeH. ABCTPAIONUTEKU —
JBYHOTHE TPEIKH JIHoAeH. UenoBeK yMelnblil, NepBble HM3rOTOBIEHUA Opyauil Tpyna. Yenosek
MPSIMOXOJIAIINI M TEpBbI BBIXON JIOACH 3a mpeaensl Adpuxu. UenoBek reinenbOeprekuii —
00U TPEeIOK HeaHJEPTAILCKOTO YEJIOBEKa M 4YeJIOBEKa pa3yMHOro. YenoBeK HeaHIepTaTbCKUN
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KaKk BHUJ JIOJEH XOJIOAHOIO KJIMMAara. YenoBeK pa3syMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHN
4eJIOBEK, OCBOCHHE KOHTHUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

DBONIIOLMSL COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIH OTOOpP B MOMYMSAIUSAX YelIOBEKa.
MyranuonHsli nponiecc U noaumopdusm. [lomynsnnoHHble BONHBI, Ipeld IeHOB, MUTpaunus U
«3(deKT OCHOBATEIIS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bonbiuime pacel: eBporeoujHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (IKBaTOpUaIbHAasi), MOHTOJIOMIHAsS (a3MaTCKO-aMepuKaHcKas). Bpems u nytu
paccesieHusl 4eloBeKa IO IlaHeTre. EMMHCTBO 4denoBeueckux pac. HaydHas HECOCTOATEIBHOCTD
pacuzma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBUSM OKpYKarolled cpensl. Briusiaue
reorpaduueckoi cpeapl U apeiida reHoB Ha MOP(OIJIOTHIO U (PU3HOJIOTHIO YETOBEKA.

MeXIUCUUTUIMHAPHBIE  METOABl B (u3M4YecKOor  (OMOJIOTMYECKO)  aHTPOIOIOTHH.
OBOJIOIIMOHHAS AHTPOIIOJIOTHS U NAJICOAaHTPOIIOIOTUS YEJIOBEYECKUX MOy sanui. buoconnanpabie
HCCIIEIOBaHMsI IPUPOIbl yesnoBeka. McecnenoBanue KO3BOIOLNUN OMOJIOTHYECKOIO U COLIMAIBHOTO B
YEIJIOBEKE.

JdemMoHcTpanuu

IToptpetsr: Y. Jlapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubpt w  cxembl: «MeTtonbl — aHTpomojorum», «['OJTOBHOW  MO3r  4eJIOBEKay,
«YenoBekooOpazHble 00€3bsiHbl», «CKeleT dYenoBeKa M CKeJeT IIMMIaH3e», «PyauMeHThl u
aTaBU3Mbl», «JBIDKyIIME CHJIBI ~ aHTPOIIOTE€HE3a», «OBOJIIOLMOHHOE JPEBO  YEJIOBEKaY,
«ABcTpanionuTeK», «4YenoBek ymenslid», «HenoBeK NpAMOXOAAIUN», «/|eHUCOBCKHH YEIOBEK»
«Heannepranbip», «KpomanboHLb, «lIpenku yenoBekay, «ITarbl 3BOJIIOIUM YeJI0BEKay, «Pachl
YEJIOBEKAY.

O6opynoBanue: MyJSDKM OKaMEHENOCTEH, MPeIMETOB MaTepuaibHOW KyJIbTYphl MPEAKOB
4enoBeka, penpoaykiuu (dororpadun) KapTHH ¢ MUPOIOTUYECKUMHU M OUOIEHCKIMU CIOKETaMH
IIPOMCXOXACHUS YeJloBeKa, (oTorpapuu HaXOJO0K MCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJIET
4eJI0BEKa, MOJEIb Yepela 4eloBeKa M depena IIUMIAaH3€, MOJEIb KHUCTU YeJIOBEKa M KHCTU
LIMMIIaH3€, MOJEIU TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopHas padora «/3yueHue ocoOeHHOCTEH CTPOEHUS CKelleTa YelO0BeKa, CBA3aHHBIX
C MIPSMOXOXKIECHUEM.

IIpakTnyeckas padora «/3ydeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. IKo0JI0THsI — HAYKAa 0 B3aMMOOTHOLICHHSAX OPraHM3MOB M HAJOPraHU3MeEeHHbIX
CHCTEM C OKpPYKawluei cpenoi

3apoxaeHue 1 pa3BuTHe 3Kosoruu B Tpyaax A. 'ymboneara, K. @. Pynse, H. A. CeBepuona,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBsi3b 3KOJOTHH C APYTUMU
HayKaMH.

Metonel skonoruu. IloneBble HaOmOAEHHA. DKCIEPUMEHTHI B JKOJIOTUHU: MPUPOIHBIE U
nabopaTopHble. MoJenupoBaHie B SKOJOTMU. MOHHMTOPUHI OKpY’)KaloLled cpeabl: JOKaJIbHbIH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM [UIsl 4YEJIOBEKA. OKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBsI3€M 4YesoBedecTBa ¢ HOpuUpofor. POpMHpPOBAHHE HKOJOTUYECKOM KYJIBTYpPHl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencau, B. H.
Cykaués.

Tabmuupel u cxemsl: «Pa3gensl skonorum», «MeToabl 3KolIorum», «Cxema MOHUTOPHHIA
OKpY>KaroIleu cpesib».

JlabopaTopnasi padora «/3ydeHre METO10B IKOJIOTUYECKUX UCCIIET0OBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dkosorndyeckue (pakTopel U 3aKOHOMEPHOCTH UX JeicTBus. Knaccupukarus 3K0I0rHuecKux
(bakTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOIIHMEe 3aKOHOMEPHOCTH JCHCTBUS
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skonoruueckux ¢akropos. [Ipasuno muaumyma (K. [mpenrens, 0. JIuOux). TonepaHTHOCTS.
OBpUOUOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢axtopsl. CBeT Kak sKonorndeckuii Qaxrop. [leiicTBue pa3HBIX YyYacTKOB
COJTHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIMIbl PACTEHUH M KHUBOTHBIX I10
OTHOILIEHUIO K cBeTy. CUrHaibHas pojib cBeta. DoTonepuoiusm.

Temnepatypa kak »sKosioruueckui (axrtop. JlelicTBue TemmepaTypbl Ha OpPTraHHU3MBL.
[ToiKnI0TEPMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxnocts kak skonoruueckuil Qaxtop. Ilpucrnocobienus pacTeHH K MOJAEpKaHUIO
BosiHOTO Oananca. Knaccudukanus pacteHuii mo OTHOIIEHUIO K Boje. [Ipucnoco6ienus skMBOTHBIX
K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, IIOYBEHHAs, TIIyOWHHAS
MOJNOYBEHHAs, BHYyTpUOpraHu3MeHHas. @OU3UKO-XUMUYECKHE OCOOCHHOCTH Ccpell OOUTaHUS
opranu3MoB. [Ipucnoco0nenns opraHu3MoB K KU3HHU B pa3HbIX Cpeax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE PUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN KU3HH.

XKuznennoie (opmbl opranu3moB. llonstue o xu3HeHHoil ¢dopme. JKuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHE TPAaBBI.
’Kuznennsle (HhOpPMBI KUBOTHBIX: THIPOOHMOHTHI, T€OOUOHTHI, a9POOHOHTEL. OCOOEHHOCTH CTPOCHUS
1 00pasa >KU3HHU.

buortnueckue gaxtopsl. Bunbl OMOTHYECKHX B3aMMOICHCTBHIM: KOHKYPEHIIHS, XUIITHIYECTBO,
cumbuo3 u ero ¢opmsl. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjieOHnuecTBo). Herpoduueckue B3ammopaeicTBus (Tormmueckue, popuyeckue, GpadpUUecKue).
3HaueHue OMOTHYECKUX B3aUMOJEHCTBUM IJISl CYIIECTBOBAaHUS OPraHU3MOB B Cpele OOMTaHMA.
[TpuHIMIT KOHKYPEHTHOTO UCKIIOYECHHUS.

JdemMoHcTpanuu

Tabmumpl u cxembl: «Qkonorudeckue (akTopb, «CBETOBOM CHEKTpP», «IKOIOTUYECKUE
IpyNnbl )KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TemIOKpOBHbIE >KMBOTHBIE», «XOJOIHOKPOBHbIE
KUBOTHBIEY, «DU3NOIIOTUYECKUE aJanTallii KUBOTHBIX», «Cpenbl OOWTaHHUS OPTaHU3MOBY,
«buonornueckue putmbl», «OKuzHeHHble QOpMBl pacTeHUiD», «Ku3HEeHHbIE (OPMBI KUBOTHBIX),
«OJKOCHCTEMA HIMPOKOJIIMCTBEHHOTO Jieca», «IJKOCHCTEMA XBOWHOro Jecay», «llemu nurtanusy,
«XuuHnuectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

ObopynoBanue: repOapuyd pacTEHUW ¢ IKUBOTHBIX, MPUCHOCOOJICHHBIX K BIHASHHUIO
pPa3NUYHBIX ~ JKOJOTMYECKMX  (DaKTOpOB, repOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu M KOJUIEKLUU TeTJIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTONYNBBIX PACTEHHH,
yyyela NTHUIl W 3Bepei, repbdapuu pacTeHHi, OTHOCSIIMXCS K TrurpoguraM, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIUH KUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, repbapuM M KOJUIEKIMM PACTEHUHM W KUBOTHBIX, OOJAJalOIIUX  YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUH KHU3HH, repOapuul U KOJJIEKIIMU pacTeHUH
U KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KMBOTHBIX, YJACTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJCHCTBHUSAX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETA.

JlaGopaTtopnass padotra «BpIABIEHHE TPHUCIOCOOJEHUH OpPraHU3MOB K  BIIUSHUIO
TEMIIEPATYPhI».

JlaGopaTtopuass padora «AHaTOMHUYECKHE OCOOCHHOCTHM PACTEHHA W3 pa3HBIX MECT
OOUTaHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIAIMIA

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyisiuu. [lomymsmus kak Ouosoruyeckas cHcTeMa.
Pone HeomHOpoIHOCTH cpefbl, (u3nyeckux OapbepoB M OCOOEHHOCTEH OWOJIOTMH BHIOB B
(bOpMHPOBAaHUM MPOCTPAHCTBEHHON CTPYKTYphl momyiasiuuid. OCHOBHbBIE MOKa3aTeNN MOMYJSLUU:
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YHCJIEHHOCTb, INIOTHOCTh, BO3pAcTHas M I10JIOBAsl CTPYKTYPA, POKIAEMOCTb, IIPUPOCT, TEMII pOCTA,
CMEPTHOCTh, MUTPALUSI.

Okojorudeckas CTpykTypa nomymsinuu. OlLleHKa YHMCICHHOCTH HNomyisinuu. JluHamuka
nonyJisiuu M e€ perysiuus. bruornyeckuii moTeHUMan nonyiauud. MoaenupoBaHue JUHAMUKHU
nonyisiuud. KpuBbsle pocra uMclieHHOCTH mnomyisiuuud. KpuBble BbDKHMBaHUSA. Perymnsuus
YUCIEHHOCTU TMONYJSAIUi: poib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BunoB (r- u K-crparerun).

[TonsiTne 00 »dKonoruueckoil Hume Buga. MecrooOuTanue. MHOromepHas MOJEINb
skoJsiornyeckor Humm Jx.M. XartumHcoHa. Pazmepbl 3konorndeckod Humud. [loTeHunanbHas u
peann30BaHHAs HUILIHU.

Bun kak cucrema nomynsauuid. Apeansl BUJIOB. Buabl M MX KU3HEHHBIE CTPAaTErHH.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJIEHUS U MUTPalUii )KUBOTHBIX. bronornueckre nHBa3uu 4y KepoaHbIX
BH/JIOB.

JdemMoHcTpanuu

IToptpet: dx. N. XaTunHCOH.

TaOnuipl 1 cxembl: «IDKOJOTMYECKHE XapaKTEPUCTUKHU Homyssauun», «lIpoctpancTBeHHas
CTpyKTypa nonyiauun», «Bo3pactHele nupamuapl nonyaauuny, «CKOpOCTb — 3acesieHUs
MOBEPXHOCTU 3€MJIM pa3IMYHBIMU OpraHusmamuy, «Mogenb skonorudeckort wHumm J[x. U.
XaTYMHCOHAY.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucmnocoOieHus ceMsSH paCTEeHUN K pacCENCHUIO».

Tema 9. Jko0rus coodmecTB. IKOJOrHYeCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHos u ero crpykrypa. CBs3u MEXOy OpraHu3MamMu B
ouoreHose.

Dkocuctema Kak oTkpsitas cuctema (A. Jk. Tercnu). OyHKIIMOHATBHBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: TPOIYLIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHu. Tpoduyeckue nemnu
u cetd. AGuotuyeckue 010k 3kocucteM. [louBbl U MBI B 3KocucTeMax. KpyroBopoT BemiecTB u
MIOTOK SHEPTUU B DKOCHUCTEME.

OcHOBHBIE TIOKA3aTENIN JKOCUCTEMBI. bnomacca M mpoaykuus. JKOJIOTHYECKHE NMHUPaMHUIbI
qrces, OnomMacchl U SHEPTuu.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HanpapieHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIeCTB — cykieccuu. IlepBUyHBIE M BTOPUYHBIE CYKLECCHMM M HX
INPUYMHBL.  AHTPOIIOTEHHBIE  BO3JIEHCTBUS HA  Ccykueccuu. KimmakcHoe — cooOIIeCTBO.
bropa3znoobpa3ue 1 MoJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[IpupoaHble 3KOCUCTEMBI. JKOcucmeMvl 03Ep U peK. IDKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CHblHb.

AHTpOIOreHHBIE ~ 3KOcHCTEeMBI.  Arposkocuctema. ArpoueHo3. Paznuuus — mexnay
AHTPOIIOI€HHBIMH U MPUPOJIHBIMU IKOCUCTEMAMU.

YpOoskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u ¢ayHa.
CuHaHTponu3aIys TopoJICKoi GayHbl. buosoruueckoe U Xo3siiCTBEHHOE 3HaUEHUE arpO’IKOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B HKOCHCTEMAX.
Ponv xackaonoco sgppexma u 6udos-souguxamopos (kiouesvix 6udo8) 6 (HYHKYUOHUPOBAHUU
skocucmem. llepeHOC PHEPrUM M BELIECTB MEXKAY CMEKHBIMM SKOCHUCTEMaMHU. Y CTOHYHMBOCTH
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3ICHCTBUMA.

Mexanusmol  6030elicmeus  3a2pA3HEHUll  pA3HLIX — MUNO0E HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOLOSUHLECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elcmeus. MeToJoJI0THsI MOHUTOPHUHIA €CTEeCTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.



22

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmumer 1 cxembl: «CTpykTypa OMOICHO3a», «IKOCHUCTEMA IIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jjeca», «DYHKIHOHAIbHBIE TPYIIbl OPraHU3MOB B HKOCHUCTEMEY,
«KpyroBopor BemecTB B 9Kocucreme», «llenmn mnuTaHus (macTOMINHAS, JAETPUTHAs)»,
«DQKoJIoTUYECKas MUpaMHa 4ucen», «IDKOJOrMuecKas mupamuia OHOMacchl», «JKOoJormyeckas
nupampa sHeprun», «O0pasoBanue Oonotay, «llepBuunas cykueccus», «BoccranoBienue yeca
rociie moxkapa», «9Kocucrema o3zepay, «ArpoueHosy», «KpyroBopoT BelIecTB U MOTOK YHEPIHH B
arporeHosey, «I[Ipumepsl ypOosKocucTeM».

O6opynoBanue: repbapuu pacTeHHU, KOJUICKIIMM HACEKOMBIX, uydeja MTHUI[ U 3BEpei,
repOapuu KyJbTYPHBIX U AUKOPACTYIIUX PACTEHUN, aKBaAPUYM KaK MOJENb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypoOIKOCUCTEMBI».

JlaGopaTopuasi padora «/I3ydeHue pazHOOOpas3wsi MEIKHX IMOYBEHHBIX UWICHHCTOHOTHX B
Pa3HbIX HIKOCHCTEMAaX).

JIKCKYypeust «OKCKypcHsl B THIHWYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHMK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

IKCKypeHst «IKCKYpCUS B arpo3KOCUCTEMY (Ha M0JI€ WX B TEILTMYHOE XO35SHUCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocgepa — oOmeruianerapHas o0ojouka 3emMilM, I/I€ CYIIECTBYET WJIM CYILECTBOBAlA
*u3Hb. PazButue mpencrasienuii o 6uocdepe B Tpyaax J. 3iocca. Yuenue B. . Bepuaackoro o
ouocdepe. Obmactu 6mocdepsr u e€ cocran. XKuBoe BeniecTBo Onochepsl 1 ero GyHKINH.

3aKOHOMEPHOCTH CyllecTBOBaHUS Ouocdepbl. OcobeHHOCTH OHOChepsl Kak Tno0aibHON
skocucTembl.  J/luHammyeckoe paBHoBecme B Omocdepe. KpyroBoporbl  BemiectB U
OroreoXnuMHUECKHe MUKIIBI (Yriiepoaa, a3ora). PUTMuuHoCTh siBeHuit B buocdepe.

3onanpHOCTh OMOchepbl. [lonstne o 6mome. OCHOBHBIE OMOMBI CYIIHM: TYH/ApA, XBOHHBIE
Jeca, CMeIllaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTIOphsi. Kinmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa U (YyHKIUS KUBBIX CHCTEM, OLIEHKA WX PECypCHOro MOTeHIMaaa U OuochepHbIx
GbyHKIHI.

JdemoncTpanuu

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

Tabmuupl u cxemsl: «l'eocdepsr 3emin», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriaepona B mpupone», «KpyroBopor kuciopona B npupone», «Kpyroopor BoAbsl B IPHUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Kmumartudeckue nosica 3emumy, «TyHnapay, «Talray, «CMmenianHbIf
necy, «lllupoxonucTBeHHBIN Jecy, «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudeckuil nec.

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YestoBek M OKpYyKalIas cpeaa

DKOJIOTHYECKUE KPU3HCHI U UX NpUUKHBI. Bo3nelicTBre uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOW cpenpl. OXxpaHa BO3ayxa. 3arpsi3HEHHE BOJHOW cpenpl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHne kiumara.

AHTpPOIMOTeHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa pacCTUTEIHLHOTO U
AKHUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Mpupoibl. KpacHble kauru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannyeckue caznpl U 300JI0THUECKUE TTAPKH.

OcCHOBHbIE TPUHILHUIIBI YCTOWYMBOTO Pa3BUTHUS 4eJOBeYecTBa M MPUPOAbl. ParmoHanabHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHEe OHoiornyeckoro pasHoobOpasuss 3emnu.  OOmume
3aKOHOMEPHOCTH TJI00abHBIX IKOJIOTHMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca U
€r0 BEPOSATHBIE NIOCIEACTBHS.

Pa3BuTHe MeTOI0B MOHUTOPUHTA Pa3BUTHs OMACHBIX TEXHOTE€HHBIX MporeccoB. Cucmemuole
uccnedo6anuss nepexooa K pecypcocbepezaioujei U KOHKYPEHMOCHOCOOHOU  dHepeemuke.
buonocuuecroe pasznoobpasue u ouopecypcel. Hayuonanvhvle uHpOpmayuoHnHvie cucmemsl,
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obecneuusarouue 00CMyn K UHGOPpMayuu no COCMOAHUIO OMOENbHbIX U008 U dIKocucmem. OCHOBbl
IKoOpeadunumayuu dKocucmem u cnocobos 060pvobl ¢ Ouonospedcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpauuu

TaGnuiel 1 cxeMsbl: «3arpsi3HeHne atMochepbly, «3arpsa3HeHne Tuapocheps», «3arps3HeHne
nouBbl», «llapHUKOBBIT 3PdexT», «Ocobo oxpaHsieMble MNPUPOAHBIE TEPpPUTOPHMN», «Moaenun
YIPaBISEMOT0 MUPay.
Ob6opynoBanue: doTorpadun OXpaHIEMbIX PACTCHHH M JKMBOTHBIX KpacHoi kHurm Poccuiickoi
®enepaunn, KpacHOM KHUTM perroHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ylbTaTaM OCBOCHUS OOYYarOIIUMHCS
porpamMM CpeHero o0IIero 00pa3oBaHus: INYHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHBIC.

B crpykType NMUHOCTHBIX PE3yJlbTaTOB OCBOCHHS IPOrpaMMbl MO OHOJIOTUU BBIJEIICHBI
CJIETYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUJAIOIIMMICS POCCUMCKON TPaXKIaHCKON MICHTUIHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOONPENEIICHUIO, HAIUYUe MOMUBAYUU K
00y4eHHIO OUOJIOTUH, YeleHanpasienHoe passumiue BHYTPEHHUX YOKICHUH JTMYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEN U UCTOPUUECKUX TPATULMI pa3BUTHsI OMOJIIOTMYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnocms O0YyYaIOIIUXCA PYKOBOACTBOBAaTbCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHM, MPHUCYUIIMMH CHCTEME OHOJIOTUYECKOTr0 0oOpa3oBaHUs, Haauyue
npagoCcoO3HaHUs SKOJIOTUYECKON KYIbTYPBI, CHOCOOHOCMU CMA8UmMb LEIH U CTPOUTH KU3HEHHBIC
IIJIAHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS MPOrpaMMbl MO OWOJIOTHUHM JOCTHUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIHTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHICKUMU
COLIMOKYJIBTYPHBIMHA, MUCTOPUYECKMMHM U JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMM, IIPUHATHIMHU B
oOmiecTBe MpaBWJIaMd W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHs, Pa3BUTUS BHYTPEHHEH IO3ULUU JUYHOCTH, NATPUOTH3MA U
YBaXXEHUSI K 3aKOHY W MPABONOPSAKY, YEJIOBEKY TpyJda U CTapuIeMy IOKOJEHHUIO, B3aHUMHOTO
yBaXKeHMsI, OEPEKHOT0 OTHOLIEHUSI K KYJIbTYPHOMY HACJIEAMIO U TPAIULHUIM MHOIOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepannu, NpUpOaE U OKPYXKAKOLLIEH cpeie.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS y4eOHOro mpeamera «buosorus» IOJKHBI OTpakaTb
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCA C(OPMHUPOBAHHOI BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTALIMNA, TO3UTUBHBIX BHYTPEHHUX YOEXKIACHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSAM POCCHICKOT0 OOIIEeCcTBa, pacuIMpeHne KU3HEHHOTO
OIBITA U ONBITA JEATEIBHOCTH B IIPOLIECCE peaIu3ali OCHOBHBIX HAIPABJICHUM BOCIMTATEIBHON
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMM  oOydarolierocs Kak  aKTUBHOIO U
OTBETCTBEHHOT0 YWJIEHa POCCUICKOT0 O0IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOSA3aHHOCTEH, YyBa)K€HHE 3aKOHAa U
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH IESATENbHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB,
peleHrH y4eOHBIX M N03HABaTENbHbIX 3371ay, BHITOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3UIINIO 110 OTHOIICHHUIO K SIBJIEHUSIM COBPEMEHHOMN
KHU3HU U OOBACHATH €€;

YMEHHE YUUTHIBaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOAECHCTBUS
Jro/iel ¢ pa3HbIMHU YOEKACHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COLIUAIbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS] Y4EOHBIX,
[I0O3HABATENIBHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHUS! K MHEHHUIO OIIIIOHEHTOB
IIpHU 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJEPKAaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHUCKOM Tpa’KAAHCKOM HMISHTUYHOCTH, NATPUOTHU3MA, YBAXKEHHS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepes; PonnHOM, TopAocTy 3a CBOM Kpail, cBoro Poauny,
CBOH S3BIK U KYJIBTYPY, IIPOLUIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO W MaMATHUKAM MPUPOJBI, JOCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
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CIIOCOOHOCTH OLIEHMBAThH BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OUOJIOTHH,
MOHVMAHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB TIPUPOIBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ueiHas yOe:KIEHHOCTh, TOTOBHOCTD K CITYXEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOT0 Hapo/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHS,

CIIOCOOHOCTH OLIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM DPOAMTEISM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CeMEHON U3HU B COOTBETCTBUH C TpaJIULMsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAyYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE HYMOLIMOHAIILHOTO BO3ACMCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B pPa3HbIX BHJaX HCKYCCTBA, CTPEMIICHHE IPOSIBIIATH
KauecTBa TBOPUECKOU JTUUHOCTH;

5) ¢pusuveckoro BocnuTaHUA, (POPMUPOBAHUS KYJIbTYPHI 310POBbSl M YMOLMOHAIBLHOT0
0J1aronoTyyus:

MMOHMMAaHUE W pealh3aius 37J0pOBOTO U Oe3omacHOro obpasa Ku3HH (30pOBOE MUTAHHE,
COOIOICHNE THUTMEHUYECKHX MPaBHJI U HOPM, COAJIaHCHPOBAHHBIM PEXHUM 3aHITHA U OTIbIXA,
peryisipHas pu3ndecKkas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMITETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DH3HUECKOMY U ICUXHYECKOMY 3/I0POBBIO;

MMOHMMAHHUE [ICHHOCTH TPABHJI WHIUBUAYAIBHOTO U KOJJICKTUBHOTO OE30MaCHOTO TTOBEICHUS
B CUTYallUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCICACTBHA W HENPUATUS BPEIAHBIX MPHUBBIUEK (YIMOTPEOJIICHUS ATKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTUBHOM NEATEIBHOCTH TEXHOJIOTHMYECKON M COIMAlbHOW HANpaBIIEHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIHHO BBIITOJHATH TAKYIO IEATEIHHOCTS;

WHTEpeC K pasnudHbIM cdepaM NpodecCHOHATBHONW NeATeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHHH BCEM
KU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPUPOJe KaK MCTOYHWKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIINICHUE YPOBHS JKOJIOTHMYECKON KYJIbTYPBI: NPHOOPETEHUE ONbITa ITUTAHUPOBAHHS
MOCTYIKOB ¥ OIEHKU WX BO3MOXHBIX MOCIEICTBUIN ISl OKPYKAOIIEH CpeIbl;

OCO3HaHUE TII00aTHbHOT0 XapaKTepa SKOJOTHISCKUX MPOOJIeM U ITyTeH UX PEIICHUs;

CIOCOOHOCTH UCTOIB30BaTh MPUOOPETaEMbIe TIPU U3YICHUH OWOJIOTUU 3HAHUS U YMEHHUS TIPU
penreHny mpoOseM, CBSA3aHHBIX C PAlMOHAIBHBIM TPHUPOJIONOIB30BAaHUEM (COOIIOICHUE TTPABIUIT
MOBE/ICHUS B MIPUPO/IC, HAMIPABJICHHBIX HA COXPAaHEHUE PABHOBECHUS B SKOCHCTEMAaX, OXpaHy BUIOB,
IKOCUCTEM, OMoChEpHI);

AKTUBHOE HETIPUSATHE IEHCTBUHN, MPUHOCAIIUX BPE OKPYKAIOIIEH MPUPOTHON cpeie, YMEHUE
MIPOTHO3MPOBATh HEOJIArOMPUATHBIC SKOJIOTHIESCKHUE TTOCIEACTBHS MPEAIPUHUMAEMBIX ICHCTBHNA U
MpeIoTBPAIIATh UX;

HAJIMYUE PA3BUTOTO OSKOJOTHYECKOTO MBIIIICHUS, 3KOJOTHYECKOH KYJIBTYpPBI, OIBITA
JEeSTeNbHOCTH ~ DKOJIIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaThCS HMH B
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[I03HABATENbHOM, KOMMYHHMKaTHMBHOM M COLMAJIbHOM IPAKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd U OOIIECTBEHHON NPAKTUKH, OCHOBAHHOI'O Ha JUAJOre KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHHE S3bIKOBOM M YMTATEJIBbCKOH KYJNbTYphl KaK CPEICTBA B3aUMOJEHCTBUS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPAa;

[IOHMMaHHe crneuupuKd OHOIOIMU KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUHU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTABICHHUS 00 OKpY)KarolieM
MHpE KaK O €AMHCTBE IPUPO/IbI, YEIOBEKa U O0IIECTBA, B IO3HAHUYU IIPUPOAHBIX 3aKOHOMEPHOCTEN
U pelIeHUH MPOo0JIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOW LMBHUIM3ALMU: O0OeCHedeHUs
HOBOTO YpPOBHS Pa3sBUTHS MEIUIUHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEYECTBA, MOMCKA IMyTeH BbIXOJa U3 INI0OAIBbHBIX
HKOJIOTHYECKUX IMPOoOJieM M oOecreueHus Mmepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
HCIOJIb30BAHUIO PUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IMOJYYCHHH OHMOJIOTMYECKUX 3HAHWUU B LENAX IMOBBIMICHUS OO0IIEH
KYJIBTYpbl, €CTECTBEHHO-HayYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYyHKIIMOHAJIbHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

[IOHMMaHHE CYUIHOCTH METOAOB IIO3HAHUS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BAaTh IOJlydaeMble 3HAHWUSA Ui aHalu3a W OOBSICHEHHS SIBICHHUHA
OKpY’KaloIlIero MHpa M HPOUCXOJAIIMX B HEM H3MEHEHHWH, yMeHHe JenaTb OOOCHOBAaHHBIE
3aKJIIOYCHUST HA OCHOBE HAYYHBIX (DAaKTOB M HUMEIOIIUXCA JaHHBIX C LEJNbI0 IOJy4EHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCIIOIH30BATh OMOIIOTUYECKHE 3HAHUS JIJISl PEHICHUs IpooIeM
B PEaJIbHBIX )KU3HEHHBIX CUTYAIUIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeATEIbHOCTh MHUBUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENPEPhIBHOMY OOpa3oBaHUI0O U CcaMOo0Opa3oBaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 1O OHOJOTMH B COOTBETCTBHUM C JKU3HEHHBIMH
MOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOEGHUS Y4eOHOro mnpenMera «bBHOJOTHs» BKIIOYAIOT:
3HaYuMble A8 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOyYAIOUIUXCS  MEXKIUCUUIUIMHAPHBIE
(MexnpeaMeTHbIE) O0IIeHayYHbIE TOHATHUS, OTPaXKAIOIIKE LETOCTHOCTh HAYyYHOW KapTHUHBI MUpa U
CHelU(pUKY METOJOB IMO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELECTBO, SHEpPrus,
SBJICHHE, NIPOIIECC, CUCTeMa, HayuHbIH (DaKT, IPUHIUI, THUII0Te3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HaONI0/IeHne, M3MEpPEHHE, SKCIEPUMEHT U JpYTrue); yHHBEpCalbHbIE y4eOHbIE

NEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE, PETYIATUBHEIE), obecrneunBaroIIue
dbopmupoBanre (QYHKIIMOHATLHOW TPaMOTHOCTH M COIMAIBHOM KOMIIETEHIIMH OO0YJarouuxcs;
CIOCOOHOCTh oOyyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,

MHPOBO33PEHUECKHE 3HAHUSI M YHUBEpCaJIbHbIE Yy4eOHbIE JEWCTBUS B TIO3HABATEIHLHON W
COLIMATIbHOU MIPAKTHKE.

B pesynprare wusydeHus OHOJIOTMM Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS Yy
oOyuatomerocsi OyayT chopmupoBaHbl TO3HABaTeNbHbIE YHHBEpPCAIbHBIE Y4eOHBIE IEHCTBUS,
KOMMYHHMKaTHUBHbIE YHUBEpCalIbHbIE yUueOHbIE AEHCTBUS, PErylISTUBHbIE YHUBEpPCAIbHBIE yUeOHbIE
JEHCTBHSI, COBMECTHAS IEATEIHHOCTb.

MeTtanpeMeTHBIE Pe3yNIbTaThl OCBOCHHUS TPOTPaAaMMBI CPEIHEro O0OIero o0pa3oBaHUS
JOTKHBI OTPaXKaTh:

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l nmo3HaBaTeJIbHbIMU HeﬁCTBHHMH:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:
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CaMOCTOATENIFHO (hOPMYNIMpPOBaTh M AaKTyaJIM3HpOBaTh NpoOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIB30BATh IPU OCBOSCHWM 3HAHMU MPUEMBI JIOTHYECKOTO MBINUICHHUS (aHANW3a, CHHTE3a,
CpaBHEHHs, Kiaccupukanuu, OoO0OOIIEeHUs), pPACKPBIBAaTh CMBICH OWOJOTHYECKUX MOHATUH
(BBIIEIIATH UX XapaKTEepHBIE IPU3HAKH, YCTAHABIUBATE CBSI3H C IPYTUMH HOHATHAMH);

OTNpeNeNIATh ILETH JCSITENbHOCTH, 3a/aBasi IapaMeTpbl W KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHTB Pe3yJIbTaThl ICSATEIBHOCTH C TIOCTABICHHBIMH LEIISIMH;

UCIOJB30BAaTh OHMOJOTMYECKHE TOHATHA ISl OOBsICHEHUS (AKTOB M SIBICHUH HKUBOH
HPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyKIACHUs (MHAYKTHBHBIC, NEIYKTHBHBIC, TI0 aHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX SBICHHAX, (OPMYIHPOBATH BHIBOABI U
3aKITIOYCHUS;

IPUMEHATh CXEMHO-MOJICIIBHBIC CPEICTBA ISl HPEACTABICHUS CYLIECTBEHHBIX CBS3CH U
OTHOIICHUHA B H3YYaeMBbIX OHOJOrMYECKHMX OOBEKTaX, a TAKKE MPOTUBOPEUMI Pa3HOTO pPOAa,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS] MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepUaTbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JIEATENBHOCTh, OICHHBATH COOTBETCTBUE pE3YJIbTATOB IIEIISM,
OLICHUBATh PHCKHU TTOCIIEICTBHI ICATEIHHOCTH;

KOODJAMHUPOBATh M BBIIOJHATH pPa0OTy B YCIOBUSAX pEATBHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIAJIETh HABBIKAMU Y4eOHO-MCCIIEOBATEIBCKOW M IPOEKTHOW NEeATeNbHOCTH, HaBBIKAMHU
paspemieHuss npo0seM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IIOMCKY METOZOB
peleHHsI MPaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METOO0B IO3HAHUS;

UCIIOJIB30BATh PA3JIMYHbIC BUABI ACATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEpIpETauy, NpeoOpa3oBaHUI0 W NMPUMEHEHHWIO B Y4YEOHBIX CHTyalHiX, B TOM YHCIE INpPHU
CO37JaHUM Y4eOHBIX U COIIMANBHBIX IPOCKTOB;

(dbopMHpOBAaTh HAYYHBIH THI MBIIUICHUS, BIAAETh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMU
MOHATUSMHU U METOJAMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOM JEATENBHOCTH H
KU3HEHHBIX CHTYaIUsX;

BBISIBJIATh PUUUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaIM3UpPOBaTh 33/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ pelmeHus, HaXOAUTh apTYMEHTHI JIJIS JIOKA3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a71aBaTh MapaMeTphI
U KPUTEPUHU PELICHNUS;

aHAJM3UPOBATh TOJYUYEHHBIC B XOJI€ PEHICHHUS 33[aud Pe3yIbTaThl, KpUTHYECKH OLIEHHBAThH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATH IPUOOPETEHHBIH OIBIT;

OCYILIECTBIATh IEJICHANPABIECHHBIH IOMCK IEpeHoca CPEeICTB M CHOCOOOB JEHCTBUS B
PO eCCUOHABHYIO CPENY;

yMeTh  IEPEHOCHTh 3HaHUS B  I[IO3HABATENbHYIDO M  IPAKTUYECKYI0  OO0JIaCTH
KHU3HENIEATSITHHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIC HWJIEH, TpeAsiaraTh OPWUTHHAIBHBIE TIOAXOABI W pEIIeHHs, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKAIOIUe aJbTePHATUBHBIE PELICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATbCS B Pa3IMYHBIX HCTOYHHMKAX HH(OpMaruu (TEKCTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIIOTUYECKHAX CIIOBAPSX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
06a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HHPOPMALMUIO PA3TUYHBIX BHIOB U (HOpM
MPEICTAaBICHNS, KPUTUIECKH OIIEHUBAThH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCT;
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(bopMyIHpOBaTh 3aMpPOCHl W MPUMEHATh pa3IM4YHbIE METOABI TPH TOMCKE U O0TOOpe
Ouosiornyeckoil nupopmau, He0OXOIUMOM /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
COBEPILICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CAMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMYy TPEACTABICHUS OHOJIOrMYECKOi
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOe);

UCTIONIb30BAaTh HAYYHBIM S3BIK B KayecTBE CpeACTBA MpH pabore ¢ OHOJOrHMYECKOM
uHboOpManKel: MPUMEHATh XUMHUYECKHE, (PU3NYeCKHe M MaTeMaTU4YeCKHe 3HAKW M CUMBOJIBI,
dopmynsl, abOpeBuarypy, HOMEHKJIATYpPYy, WCIOIb30BaTh M MNpPeoOpPa3OBHIBATH  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISIIHOCTH;

BJIAJCTh HABBIKAMH PACHO3HABaHMA M 3alIUTHl  HWHPOpPMAIMH, WHGPOPMAIMOHHOMI
0€30MacCHOCTH JINYHOCTH.

OBJj1aieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH JAeiCTBHSIMH:

1) o6menmne:

OCYIIECTBIIATH KOMMYHHKAIIUU BO BCeX cdepax )KU3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE MIIH
JMCKYCCHH TI0 CYIIECTBY O0CYX/1aeMoi TeMbI (YMEHHE 3a1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHTEJBHO BBITIONHEHHS IPEJIaraeMoi 3a/aud, yYUTHIBaTh MHTEPECHl W COTJIACOBAHHOCTH
MO3UIHN APYTUX YIACTHUKOB JTMAJIOTA MU IUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHS, IOHUMATh 3HAYCHNE COLMAIIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS! KOH(MDIMKTHBIX CHTYyallMd, YMETh CMST4aTbh KOH(IUKTBI U BECTH
NIEPETOBOPBI;

BJIAJIETh PA3IUYHBIMU CIOcOOaMu OOIIEHUS W B3aMMOJCHCTBHSI, TOHMMATh HaMEpPEHUS
APYTHX JIIOJEH, MPOSBIATH YBAKUTEIHHOE OTHOIICHHE K COOECETHHKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAaHHEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

NOHUMATh M WCIIOJB30BATh NMPEUMYIIECTBA KOMAHJHOW M WHAWBUAYAIBHOW PabOTHI NpH
pemeHnn OMOJOTHYecKOr TpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS TPYIIOBBIX
(bopM B3auMOCHCTBHUS IPH PELICHUH y4eOHOH 3a/1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHHA C y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)K0T0 WiIeHa KOJUIEKTHUBA;

IPUHUMATD 1I€JIM COBMECTHOM JEATENbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH AEUCTBUS
o €€ JOCTMKEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacHpenensaTh PO € YYETOM MHEHHU
YYaCTHUKOB, 00CYKJaTh Pe3ybTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJIa M KKIOTO YUYaCTHHKA KOMAaHBI B OOIIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeJyularaTh HOBBIE TPOEKTHI, OICHWBATh HJEH C TO3WIUH HOBU3HBI, OPHUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETUIECKOE TIOBEJICHUE B PA3JIMUHBIX CHTYalUsX, TIPOSBIISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Osiaenne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amus:

WCTIOJIH30BATh OMOJIOTUYECKNE 3HAHUS ISl BBISBIICHHSI TPOOJIEM M UX PEIICHHS B KU3HEHHBIX
Y Yy4eOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHHW IENIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUSAX M TOCTYNKax IO OTHOLIEHHWIO K >KMBOH MpPUPOAE, CBOEMY 3I0pPOBBIO U 3/10POBBIO
OKpYKarOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATENbHYIO JI€ATENBHOCTh, BBIABIATH MPOOJIEMBI,
CTaBHUTh U (POPMYIHUPOBATH COOCTBEHHBIEC 3a7]a4l B 00pa30BaTEIHHON JNESTEIPHOCTH M KU3HEHHBIX
CHUTYaIHsIX;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;
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JlaBaTh OLIEHKY HOBBIM CHUTYalHsM;

pacIIMpsATh paMK1 y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M IPOSABICHUIO LIMPOKON 3PYIUIMU B Pa3HbIX 001ACTAX
3HAHUM, IOCTOSIHHO NOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(IEKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIMTENbHBIX MIPOLIECCOB, X PE3YJIbTATOB M OCHOBAHMMH, UCIOIb30BATh NMPUEMBI pedaeKcuu A
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

3) npuHsTHE CedsT U APYTHX:

PUHUMATD €05, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTb IOHUMATh MUP C IMO3UIMH JPYroro yeaoBeka.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTrHble pe3yabTaThl OCBOEHHS cOAepKaHMs yueOHoro mnpeamera «buonorus» Ha
yriyOJa€HHOM YpPOBHE OpPHEHTHUPOBaHBI Ha obOecriedeHue MpoQUIbLHOIO 00y4YeHHs O0O0ydaroLIMXcs
ouosiornu. OHU BKIIIOYAIOT: CrICHU(pUUECKUE JUII OMOJIOTHH HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JeUCTBUI 10 OCBOEHMIO, MHTEpIpEeTaluu M NpeoOpa3oBaHUIO 3HAHWUM, BUJbI JEATEIBHOCTU I10
MOJyYCHHUIO HOBBIX 3HAHWA M WX NPUMEHEHUIO B PA3IMYHBIX y4YEOHBIX, a TaKKe B pEATbHBIX
KU3HEHHBIX cuTyalusx. IIpeameTHsie pe3yabTaTsl IPEACTABICHBI 110 TOAAM U3Y4YECHUS.

[IpenmerHbIe pe3ynbTaThl 0OCBOCHUsI yueOHoro mpeamera «buonorus» B 10 Knacce nOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAYK, B
(bopMHPOBAHNUN €CTECTBEHHO-HAyYHON KapTHUHBI MHUpPA, B MO3HAHUM 3aKOHOB MPUPOABI U PELICHUU
npobJIeM palOHAIILHOTO MPHPOJIONIONIB30BaHMs, O BKJIaJ€ POCCUMCKUX M 3apyOeKHbIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIaJICHHME CHUCTEMOM OHMOJOrMYEeCKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraolue
OMOJIOrMYEeCKHEe TEPMUHBI U TOHATHS (KU3Hb, KJIE€TKa, OPraHu3M, METa0OoJIu3M, TIOMEOCTas3,
CaMOPEryJIsLUs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, W3MEHYHMBOCTb, POCT M pa3BUTHE),
ounonornueckue Teopun (kinerounas teopus T. [lIBanna, M. llIneitnena, P. Bupxosa, xpomMmocomHas
Teopus HaciencTBeHHocT T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax MHOrooopasust u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€1MHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIECHHUS,
pacILEeIUIeHHs], YUCTOTHI T'aMeT, HE3aBUCUMOTr0 HacienoBanus I'. MeHenst, roMoJI0rn4eckux psaoB
B HacseacTBeHHOW n3meHunBocty H. M. BaBunosa), npuHIUNIBI (KOMILLIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJIaMH HAy4YHOI'O IO3HAHUS, HMCIOJB3YEMbIX B OMOJIOTMYECKHUX
HCCIIEIOBAHMX KUBBIX 00BEKTOB (OMHMCAHKUE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHUE BBIIEIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCJIe OakTepuii, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB M CUCTEM OpPraHOB PACTEHMI, KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB JKM3HEAEATEIbHOCTH, MPOTEKAIINX B OpraHU3Max pacTEHUM, KUBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKUX MPOIECCOB: OOMEHa BelecTB (MeTaboyn3M), MpeBpalleHus] SHEPrun, OpoXkKeHus,
aBTOTPO(HOI0 U reTepoTpodHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Mel03a,
raMeToreHesa, SMOpUOreHe3a, MOCTIMOPUOHATIBHOTO PA3BUTHA, PA3MHOXKEHHUS, UHIAUBUYaTbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBHS IT'€HOB, reTepo3nca, HICKYCCTBEHHOTO 0TO0Da;
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YMEHHE YyCTaHABIMBAaTh B3aUMOCBSI3M MEXAY OpraHOMJaMU KIETKM M UX (QYHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M MX (YHKIMAMHU, MEKIY OpraHaMH M CHUCTEMaMH OPTaHOB y
pacTeHUIA, )KUBOTHBIX U YeJIOBEKA M MX (PYHKIMUSIMU, MEXKAY CUCTEMAMH OPTaHOB U UX (PYHKIHIMH,
MEXy dTarnaMu oOMeHa BELeCTB, ITalaMH KJIETOYHOTO MKJIA M )KU3HEHHBIX IMKJIOB OPTraHU3MOB,
sTanamMu SMOPUOHAIIBHOTO Pa3BUTH, T€HOTUIIOM U (DEHOTHNOM, (EHOTUIIOM U (haKTOpamMu Cpebl
oOuTaHUS;

YMEHHE BBISBIATh OTIMYMUTEIbHBIE MPU3HAKU J>KUBBIX CHCTEM, B TOM YHCJIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApryMEHTHI, OMOJOTUYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMKY JUJIsl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTHUYECKUX TPYIIIL;

yMEHHE peliaTh OMOJOTHYEeCKHe 3aJaui, BBISBISATH MPUYUMHHO-CIICACTBEHHBIE CBA3M MEXIY
UCCIIEyeMbIMH OMOJIOTHUECKUMH IPOLECCAaMU M SBJICHHUSIMHM, J€JaTh BBIBOABI M IMPOTHO3BI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M NpPAaKTUYECKHE padoOThl, COOIIOAATH TMpaBWiia IMPH
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHKEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, NPOBEPATh HUX OKCHEPUMEHTAIBHBIMUA CpEICTBAMH,
dbopMynupys Leib UCCIAeA0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3YNIbTAThl U JIENIaTh BBIBO/IBI,

yMEHHE YYacTBOBaTh B Y4eOHO-HMCCIEIOBATEIbCKOM paboTe MO OHOJIOTHH, DKOJIOTHH U
MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, W MYOJIWYHO MPEICTaBIATh
MOJTyYCHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OLIEHUBATh ATHUYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEOBAaHHI B 0071acTU OMOJIOTUHN U
MeIUIUHBI (KIIOHUPOBAaHKE, HCKYCCTBEHHOE OILUIOIOTBOPEHUE, HAIIPABICHHOE N3MEHEHNE TeHOMA U
CO3/1aHH€ TPAHCTCHHBIX OPTraHU3MOB);

YMEHHE OCYHIECTBISATh OCO3HAHHBIN BBHIOOp Oyaymieill mpodecCHOHAIBHONW AEATENbHOCTH B
o0nactu OMOJIOTHHU, MEAULIMHBI, OMOTEXHOJOTUHU, BETEPUHAPUU, CEIbCKOTO XO3SWUCTBA, MHUILEBOM
MPOMBIIIJICHHOCTH, YIIIYOJIATh MO3HABATENbHBIM MHTEPEC, HAIPABJICHHBIH HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH Mpodeccun U MPOJOIKEHHE OMOJIOrHYecCKOro oOpa3oBaHUs B OpraHU3alUsAX
cpeaHero npogecCHOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHoro npenmera «buosnorus» B 11 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECTe€ M POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B IO3HAHUU 3aKOHOB
OPUPOJBl M PEIICHHH SKOJIOTHYECKUX MPOOJIEM YEeIIOBEYEeCTBa, a TAKXKE B PEIICHWH BOIPOCOB
palMoHaIBFHOTO MPUPOONOIb30BaHUsA, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOIIECTBY, YEJNOBEKY, O BKJAJ€ POCCHICKUMX U 3apyOekHBbIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Onooruu;

YMEHHE BIIAJETh CHUCTEMOH OMOJIOTMYECKHX 3HAHWW, KOTOpas BKIIOYACT ONpEACTICHHUS WU
MOHMMaHUE CYLUIHOCTH OCHOBOIOJIATalOIUX OHOJOIMYECKHMX TEPMHHOB M TOHATHH (BHL,
sKkocucTteMa, Ouocdepa), Oumosormueckue teopun (dBomormoHHas teopus Y. JlapBuHa,
CHUHTeTHUYecKasi Teopus sBosonuu), ydenus (A. H. CeBepuoBa — 0 myTAX W HalpaBlIEHUSIX
sBomtoniuu, B.U. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro paBHoBecus k. Xapau u
B. BaiinGepra, 3apogsimeBoro cxonactBa K. M. bapa), mpaBuna (munumyma FO. JluGuxa,
HKOJIOTMUECKOH MUpaMubl S3HEPTUn ), runotessl (runotesa «mupa PHK» V. I'nnbepra);

YMEHHE BIIQJETh OCHOBHBIMH METOJIaMH HAayYyHOI'O TMO3HAHUSA, HCIOJIb3YeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHWE, W3MEpEHHe,
HaOJI0ICHNe, SKCIIEPUMEHT), CHOoco0aMM BBISBJICHHUS U OLIGHKU aHTPONOT€HHBIX H3MEHEHUH B
MIPHUPO/IE;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH: BHJOB, OHMOTEOLEHO30B, HIKOCHCTEM U
ouocdepsl, CTaOWIM3UPYIOIIETO, JBMXKYLIETO M  pa3pbIBAIOIIET0 E€CTECTBEHHOIo 0TOopa,
aJUIONATPUYECKOT0 ¥ CUMITATPUYECKOT0 BUA000PAa30BaHUs, BIUSHUS ABMKYLIMX CHJ 3BOJIOIMU Ha
TeHO(OH] OIS, TPUCTIOCOOIEHHOCTH OpPraHM3MOB K cpelae OOWTaHUs, dYepeloBaHUs
HaNpaBJICHUH 3BOJIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;
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yYMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXIY MPOIECCaMU SBOJIOIMH, JBWKYIIMMHU CUIAMH
aHTPOTIOTeHE3a, KOMITOHEHTAMH PAa3IMYHBIX YKOCHCTEM U MPUCITIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISATh OTIWYUTEIbHBIC MIPU3HAKU KHUBBIX CHCTEM, IMPUCIIOCOOIIEHHOCTh BHIOB K
cpene oOuTaHus, a0MOTUYECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOI€HHBIX U3MEHEHUI B IKOCHUCTEMaX CBOEH MECTHOCTH;

YMEHHE HUCIOJB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTUYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIMKY Ui JIOKa3aTeIbCTBAa POJICTBA OPraHU3MOB Ppa3HbIX CHCTEMaTHYECKHUX TPYIII,
B3aMIMOCBSI3M OPraHU3MOB M CpEIbl OOWTAHWS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH
COXPaHEHHUS MHOr0oOOpa3Hsi BHJIOB M JKOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS MPUPOIbI U
YeJI0BEYECTBA;

yMEHHE peliaTh OMOJOTHYeCKHe 3a7aud, BBIBISATh MPUUYUHHO-CIEACTBEHHBIE CBA3M MEXIY
HCCIIETyeMbIMU OHMOJIOTMYECKHUMH IPOIECCAMU U SBJICHHUSIMH, J€JaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JIa0OpaTOpHBIE M MPAKTUYECKUE padOThI, COONIOAATH MpaBWiIa TPH
pabote ¢ y4eOHBIM | JIa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMH  CPEICTBAMHU,
dbopMynupys Leib UCCIe0BaHNs, aHATM3UPOBATh MMOJIYY€HHBIE PE3YJIbTAThI U J€1aTh BHIBOJIBI;

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEAOBATEIbCKONH paboTe MO0 OHOJIOTUM, SKOJOTUH H
MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, W MYOJIWYHO MPEICTaBIATh
MOJIyYCHHBIC PE3YJIbTAThI HA YYCHUYCCKHX KOH(PEPEHIINSX;

YMEHHE OLEHUBAaTh THUIOTE3bl W TEOPUU O TMPOUCXOKACHUU SKU3HM, 4YEJIOBEKA H
YeIIOBEYCCKUX pac, O MPUYHMHAX, IOCICIACTBUSX M CHOCO0AaX NPEIOTBPAIICHHS TIOOATBHBIX
M3MEHEHUH B Onocdepe;

YMEHHE OCYHIECTBISATh OCO3HAHHBIN BBHIOOp Oyaymieill mpodecCHOHAIBHONW AEATENbHOCTH B
o0nacTu OMONOTHU, SKOJOTHH, MPUPOIOIOIB30BAHMS, MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPHHAPUH, CEIHCKOTO XO3SMCTBA, MHUIIEBOH MPOMBIIUICHHOCTH, YIIyOJIATh ITO3HABATEIBHBIN
WHTEpEC, HAMpPaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOUIEH MPOPECcCHH U MPOAOILKEHUE
Ouosiornyeckoro o0pa3oBaHUS B OpraHU3AMAX CPEIHEr0 NPOPECCHOHATBHOIO U BBICIIETO
oOpa3oBaHHs.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne i/m I;;:rn;(:ll;;);::me PASICION HTEM Beero KonrtpoJubnsie IIpaxkruyeckue S%gg):)ooBBaI;I;)mﬂme
padoThI padoThI pecypebi
1 buonorus kak Hayka 1 www. bio. nature. ru
2 JKuBbIe CHCTEMBI M MX H3Y4CHHE 2 www. bio. nature. ru
3 Buosorus kieTku 0.5 www. bio. nature. ru
4 XuMu4eckasi OpraHu3alys KIeTKU 10 www. bio. nature. ru
5 CrtpoeHre U QYHKIIUH KICTKU 8 www. bio. nature. ru
5 OOMeH BeIIeCTB U IPEBpAICHHE YHEPTUU B 9 1 www. bio. nature. ru
KJIETKE
v H"aCJ'IeI[CTBeHHaSI uH(pOopMaIUs U peann3anus 9 05 https://resh.edu.ru/
¢€ B KIICTKE
8 JKu3HeHHEIN UKIT KIIETKH 6 1 https://resh.edu.ru/
9 Crpoenue U pyHKIIMH OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3MHOXEHHUE W Pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/
11 ['eHeTHKa — HayKa O HACJICCTBEHHOCTH U 9 05 www. bio.1lseptember. ru
HU3MEHYUBOCTH OPraHH3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 www. bio.1lseptember. ru
13 3aKOHOMEPHOCTH HU3MEHYUBOCTH 6 www. bio.1september. ru
14 I'eHeTHKa yenoBeKa 3 0.5 www. bio.1lseptember. ru
15 Cenexuyst OpraHM3MOB 4 1 www. bio.1september. ru
16 bruotexHoNorus U CHHTETHYECKas OMOIOTHs 4 www. bio.1lseptember. ru
17 PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13
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11 KUIIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne i/ I:;;?;Z':f;::me PASACIIOn W TEM Beero KonrTpoabubie IlIpakruyeckue f)ltl')p[l)(zl::) OOBBaI?l‘I:.?IbeI e
padoThI padoThI pecypebi
1 3aporIeHUE U Pa3BUTHE 3BOTFOIIMOHHBIX 4 www. bio.1lseptember. ru
MIpeJICTaBJIeHU B OMOJIOTUU
2 Mukpo3BoIoIHs 1 €€ pe3yybTaThl 14 2 www. bio.1september. ru
3 Makpo3BOJIIONHS U € Pe3yJIbTaThl 6 www. bio.1september. ru
4 [TpoHCXOKIEHUE U Pa3BUTHE KU3HU HA 3eMile 15 1.5 www. bio.1september. ru
5 [IpoucxoxaeHne yenoBeKka — aHTPOIIOTeHE3 10 1 www. bio.1september. ru
DKOJIOTHS — HayKa O B3aMMOOTHOIIIEHUAX https://resh.edu.ru/
6 OpPraHU3MOB M HQJIOPTaHU3MEHHBIX CHUCTEM C 3 0.5
OKpY’Karollen cpeaou
7 OpranusMmel U cpesa OOUTaHUS 9 15 https://resh.edu.ru/
8 DKOJIOTHS BUJOB U OIS 9 0.5 https://resh.edu.ru/
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 https://resh.edu.ru/
CUCTEMBI
10 buocdepa — rmobansHas sxocucrema 6 https://resh.edu.ru/
11 UYenoBek 1 OKpyKaromas cpeaa 6 https://resh.edu.ru/
12 PesepBHOE Bpems 8 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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YUYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLITECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buosnorus. O6mas 6uonorus, 10 knacce/ 3axapor B.b., MamonToB C.I'., Connn H.U., 3axapoBa
E.T.; mox penakumeii 3axaposa B.b., O01mecTBo ¢ orpaHU4eHHOI OTBETCTBEHHOCTHIO «/I[PODA»;
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemienuey

* buonorus. O6mas 6uonorus, 11 knace/ 3axapos B.b., MamonToB C.I"., Conun H.U., 3axapoBa
E.T.; non penakiueii 3axapoBa B.b., O01mmiecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTBIO «J[PODA»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

PaGouas terpaas k yueOHukam - 3axapona B.b., Cyxosa T.C. u ap.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. bornanosa T. JI., Cononosa E. A. buonorus. CipaBo4HUK /17151 CTapIIEKIACCHUKOB U
nocrynarmonmx B By3bl. — M.: ACT-nipecc, 2006.

2. bonrosa U. B. CoopHuk 3aga4 no o0meit 6uonoruu 1yis nocrynatomux B BY3s1. — M.: Onukc
21 Bek, 2005.

3. I'onuapos O. B. I'eneruka. 3agaun. — Caparos: JIluueit, 2005.

4. luxapes C. JI. I'enetuka: CoopHuk 3aga4. — M.: U3n-Bo «IlepBoe ceHTAOps», 2002.

5. Amutpuesa T. A., Cymaroxun C. B., 'ynenkos C. U., Mensenesa A. A. buonorus. Yenosek.
O6mas 6uomorus. 8-11 kinacc: Bonpocsl. 3aganus. 3agaun. — M.: [Ipoda, 2002.

6. loneukas 3. I'., Jlynesa U. O., [Tandunosa JI. A. AkryansHble Bonpocs! Ouonoruu. — CapaTos:
JInneit, 2001.

7. Qarrepes H. J1. I'ennas uxnxeHepusi: cnaceHue win rudens yenoevecta. — CI16.: UK
«HeBckuii mpocnexty, 2002.

8. arrepes H. JI. Knouuposanue: npasna u Beimbicen. — CI16.: UK «HeBckuii mpocmexty, 2002.
9. 3axapoB B. b, Mycradun A. I'. O61miast 6M070THs: TECThI, BONPOCHL, 3aaHus. — M.:
[Ipocsemienue, 2003.

10. MennukoB b. M. buonorus: ¢popmsl u ypouu xxu3nu. — M.: [Ipocsemienue, 2006.

11. Mummuna H. B. 3aganus nist camoctoatensHol paboThl o obmiel 6uonorun. 11 kmace. — M.:
[Ipocsemenue, 1985.

12. Markosa A. H., Kanunosa I'. C., Pesnukona B. 3. 3aueTsr o 6uonoruu: O01mas 0uonorus. —
M.: JIuct, 1999.

13. TIumenoB Y. H. Jlekiuu no oOriieit 6uonoruu. — Capartos: Jlureit, 2003.

14. IlyroBkun A. I1., ITyroBkuna H. A., Muxees B. C. IIpaktuxkym no obuieit ouonoruu. 10-11
kiacc. — M.: [Ipoceewmenue, 2002.

15. Psa3zanoBa JI. A. [Ipaktukym no reseruke B mikose. — Yensounck: YI'TIN, 1995.

16. Cuornazos B. 1., Cyxosa T. C., KoznoBa T. A. O6miast 6uonorus. 10 kiacc: mocodue amus
yuurens. — M.: Aitpuc-tipecc, 2004.

17. CuBornazos B. 1., Cyxosa T. C., Koznosa T. A. O6mias 6uomnorus. 11 kiacc: mocobue st
yuurens. — M.: Aitpuc-tipecc, 2004.

18. Copokuna JI. B. Temaruueckue 3adets! o 6uonoruu. 10-11 xnace. — M.: T «Cdepar, 2003

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
www. bio.1september. ru

www. bio. nature. ru

www. edios. ru

www. km. ru/educftion

https://resh.edu.ru/



