MHUHHUCTEPCTBO NPOCBEIIEHUS POCCUMCKOM ®EJEPALIUHA
JenaprameHT o0pasoBanus H Hayku Kypranckoii o61actu
MY "VYupasienue odpazopanus Anmunucrpanuu Karalickoro myHnnunaassoro okpyra'

MKOY «Bepxnereuyenckass COILD»

PACCMOTPEHO COI''TACOBAHO YTBEP)K}.IEHO
PyxoBoaurens IIIMO 3aMecTHTeNh AUPEKTOpa Ilnpem:op MK
KoJ1e1 10 YBP “Bepxae:rpée "xaa CQHI"
v ( 7
@aaw/ el 15353 i J
Baxkenosa E.B. Munmunema M.M. L Kaséneka E.IO.
Hpomxor;]gf: 7 Y o anK;3 No /% 2023
or «37 » ye702023 1. <<_»c%_cza2 r. OT « % » Qé_z‘;(m«, i)
PABOYAS ITIPOT'PAMMA

y4edHoro npeamera «buosiorus. Yriyo/ieHHbIi ypOBeHb»

st yaamuxes 10-11 xnaccos

- Bepxusist Teua -
2023



MHNOACHUTEJIbBHASA 3AITNCKA

[Iporpamma o yue6HOMY TipeameTy "buosnorusa" (nanee - OMOI0THS) Ha YPOBHE CPEAHETO
obmiero odbpazoBanus pazpadborana Ha ocHoBe DenepanbHOTO 3aK0Ha 0T 29.12.2012 Ne 273-D3
«O06 obpazoBannn B Poccuiickoit ®enepanuny, PI'OC COO, Konnenmuu npenoaBaHust
yuebHoro npenmera «bHOJIOrHs» U OCHOBHBIX MOJIOXKEHHH (heaepanbHON pabodel mporpaMMel
BOCIIUTAHMS.

Yuebubiii mpeamet «bruomorus» yriyonéunoro ypoas usydenus (10—11 kiaaccer) sBisieTcs
OJTHUM W3 KOMIIOHEHTOB IpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTby. CoriaacHo
nonoxerusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3y4aeMble Ha YTIyOJIEHHOM
YPOBHE, SIBJISAIOTCS criocoooM muddeperuanum o0ydeHuss Ha ypoOBHE CPETHETO 00IIero
o0Opa3oBaHMs ¥ IPU3BaHbl 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKYy OCHOBHBIM OOIIUM, CPEIHUM
o0IIMM, CpeaHUM MPOPECCHOHATBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke Bpemsi KaXAblid U3
THX YYEeOHBIX MPEIMETOB JOJUKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pELICHHE
o0pa3oBaTeNbHbIX, BOCIUTATENBHBIX U PA3BUBAIOLINX 33]a4, CBSI3aHHBIX C MpodopueHTanuei
oOy4aromuxcsi 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOH 001acTh Hay4HOTrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEAUITTHOM, SKOJIOTHUEH, ICUXOJIOTHUEHN, CIIOPTOM HJIM BOCHHBIM JIEJIOM.
[Iporpamma no yueOHomy npeamety "buosorusa" naér npeactaBieHue O LETU U 3a7a4ax
M3ydeHHs yaeOHOTo npeaMeTa «bruomorus» Ha yriryOJaéHHOM ypOBHE, ONpeeNsieT 00s3aTelbHOe
(MHBapUaHTHOE) MPEIMETHOE COJIepKaHue, €r0 CTPYKTYPHUPOBAHUE MO pa3ziesiaM U TeMaM,
pacmpezienieHre Mo Kiaccam, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3YUeHHs yueOHOro MaTepuana
C y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3EH, JOTMKH Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEW oOydaronuxcs. B mporpamMmMe mo OMOJIOTHH peain30BaH MPUHITUI
MIPEEeMCTBEHHOCTH C HM3y4YeHHEeM OWOJIOTMH Ha ypOBHE OCHOBHOTrO 00IIero oOpa3oBaHMs,
Onarosiaps ueMy pocMaTpUBAETCs HANIPABJIEHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OHMOIOTHYECKUX
3HaHW#, OPHEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIIJIEHUS, IPEICTABICHUI O 310pOBOM 00pa3e >KM3HU, Ha BOCIIUTAHUE
Oepe’KHOro OTHOLICHMS K OKpY»Karolleld mpupoaHoil cpene. B mporpamme no Ononoruu Takxke
MOKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorusi» B peanuzanuu tpedoanuit ®I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U IPEAMETHBIM pe3ybTaTaM 00y4eHus U
B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU NEATEIBHOCTH OOYYArOIIUXCS TI0
OCBOCHMIO COJEpXaHHUsA OMOJIOTHYECKOro o00pa3oBaHUs Ha YpPOBHE CpeAHEro oOIIero
oOpazoBaHus.

VYuebublil npenMeT «buosorus» Ha ypoBHE CpeJHEero oouiero o0pa3oBaHus 3aBepiiaeTt
Ouooruueckoe oOpa3oBaHME B LIKOJIE U OPUEHTUPOBAH Ha PACIIUPEHUE U YIIIyOJIieHUue 3HAaHUI
00yJaroIMXcs 0 )KUBOU MPUPOJIe, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHON OMOIOTUH, SMOPHOIOTHU
1 OMOJIOTUM Pa3BUTHS, TEHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YUEHUS U
9KOJIOTHH.

N3ydenue yue6HOTrO npeamera «buonaorus» Ha yriy0JIeHHOM YPOBHE OPUEHTUPOBAHO Ha
MOJrOTOBKY 00 YUaIOIIMXCs K MTOCIEAYIOIIEMY MOTYyYEHHUIO OMOIOTHYECKOr0 00pa30BaHUs B By3ax
Y OpraHu3alMsIX CpeHero npodeccuoHanbHoOro oopaszoanus. OCHOBY €ro coep:KaHus
COCTaBJISIET CUCTEMa OMOJIOrMYECKUX 3HAHUM, OTYYEHHBIX MPU U3YYEHUU 00YJIarOIUMHCS
COOTBETCTBYIOIIUX CUCTEMAaTUYECKUX Pa3/eIoB OMOJIOTHMH Ha YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBanus, B 10—11 kmaccax 3Tv 3HaHMS MOJIY4alOT pa3BuTHe. Tak, pacIIMpPEeHbl U yrIIyOJIeHbI
OuosIOrnYecKue 3HaHHsI O paCTEHUSIX, )KUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSIX KU3HM, JOMOJIHUTEIBHO BKIIIOUEHBI OMOJIOTHYECKUE CBEICHUS
MPUKJIAJHOTO M MOMCKOBOTO XapakTepa, KOTOpPble MOXKHO MCIIONb30BaTh KaK OPUEHTHUPHI IS



MocJenyromero Beioopa npodeccuu. BozaMokHa Takyke WHTErparus OMOJOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAHUSMU, OJTYYECHHBIMU O0YUYAIOLUUMUCS MPU U3YUYEeHUU (UBUKH, XUMHH,
reorpaduy U MaTeMaTHUKH.

CtpyKTypa nmporpaMMsl 1o yuaeOHoMY TipeaMeTy "buonorus" orpaxaeT CUCTEMHO-
YPOBHEBBII U SBOJIOIMOHHBIN MOAXO0AbI K U3ydeHHuto Ouosioruu. CoraacHO UM, U3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 dKUBBIX CHCTEM PAa3HOT'0 YPOBHS OpraHU3alINH,
HBOJIIOIIUH OPTaHUYECKOTO MHpa Ha 3eMIie, COXpaHEHHs OMOJIOTMYECKOT0 Pa3sHOOO0pa3Hus
rianeTsl. Tak, B 10 kiacce u3y4yaroTcss OCHOBBI MOJIEKYJIIPHOW U KIJIETOYHOW OHoJioruwy,
SMOPHUOJIOTUU U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMO0JIOTHH, aKTYaTU3UPYIOTCS 3HAHUS 00yJaroIuXcs 1Mo OOTaHHUKE, 300JI0THH, aHATOMHH,
¢uznonorun yenoseka. B 11 kimacce u3y4arorcst 3BOJTIOIMOHHOE YISHUE, OCHOBBI SKOJIOTHUH U
y4eHue o ouocdepe.

YueOuslit npeamer «buosorusy» npusBan 00eCceYuTh OCBOEHUE 00YYaOIUMHUCS
OMOJIOTUYECKHUX TEOPUI M 3aKOHOB, UCH, TPUHIIAIIOB U TPABUJI, JIS)KAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpPa, 3HAHUM O CTPOEHUH, MHOTOO0Opa3uH U
0COOCHHOCTSIX KJIETKH, OpraHU3Ma, MOMYJISIUN, OMOIIEHO3a, IKOCUCTEMBI, O BBIIAIOLINXCS
HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX MCCIEAOBAHUAX B OMOIOTHH, TPUKIATHBIX aCIEeKTaxX
Ouosiornyeckux 3HaHuM. [ pa3BUTHS U TOAEPKAHUS MHTEpEca 00yJaromuxcs K OHOIOTHH
Hapsily CO 3HAYUTEIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalla B COJIEPKaHUU IIPOrPaMMBI 110
OHMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOpUEH CTAHOBJICHUS M PA3BUTHS TOW MM UHOM
o0acTu OMOJIOTHH, BKJIA/IOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHUE BAXKHEUIITNX
OMOJIOTUYECKHUX M KOJOTUICCKHIX TIPOOJIEM.

Lenb uzyyenus yueOnoro npeamera «buonorus» Ha yriay0iaEHHOM ypOBHE — OBJIaJICHUE
00yJaronMMHUCs 3HAHUSMU O CTPYKTYPHO-(PYHKITMOHATBHOM OPTaHU3aIIMN KUBBIX CHCTEM
Pa3HOro paHTa v MPUOOPETEHNUE YMEHUM UCTIOIB30BaTh 9T 3HAHUS B POPMUPOBAHUHU HHTEpPECa K
ornpeaenéHHoi 006IacTH MPoecCUOHANBHOMN IeITeIbHOCTH, CBI3aHHOM ¢ OMOIOTHEH, 1K K
BBIOOPY Y4EOHOTO 3aBeIeHUS ISl POJOHKEHUS OMOIOTHYECKOT0 00pa30BaHusI.

JocTuxenue ey u3ydeHus yueOHoro npeamera «buonorus» Ha yriay0inEHHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIIeyIOINX 3a1au:

OCBOEHHUE 00YUYAIOUTUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJOTMYECKHUX TEOPHSIX, KOHIENIIUIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiIax,
COCTaBJISIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpPa; O CTPOEHUH,
MHOT'000pa3uu U 0OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHU3M, TTOMYJISIUS, BUI,
ouoreoleHo3, Onocdepa); 0 BEIAIOIINUXCSI OTKPHITUSIX U COBPEMEHHBIX HCCIEAOBAHUAX B
OnoJyoruu;

O3HaKOMJIEHHE O0YUaIOLUXCsl C METO/IaMU TIO3HAHMSI )KUBOM MPUPOIBI:
HCCIIeIOBATENILCKUMH METO/IaMU OMOJIOTHYECKHX HaYK (MOJIEKYISIPHOM U KIIETOYHOW OMOIOTHH,
AMOPHUOIIOTUN U OMOJIOTHH Pa3BUTHSL, TCHETUKU U CENEKIINU, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTHH, [TaJ€OHTOJIOTUH, SKOJIOTUH); METOAAMH CaMOCTOSITEIbHOTO TPOBECHUS
OMOJIOrMYECKHUX UCCIIeIOBaHU B JabopaTopuu U B mpupoie (HalioaeHne, u3MepeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE 00YYAOIIMMHCS YMEHUSIMHU: CAMOCTOSITENILHO HaXOIUTh, AHATTU3UPOBATh U
HCIO0JIb30BaTh OMOJOTHYECKYI0 HH(OPMALINIO; TTOJIH30BATHCS OMOIOrMYECKO TEPMUHOJIOTHEN U
CHUMBOJIMKOM; YCTaHABIMBATh CBSI3h MEXIY Pa3BUTHEM OMOJIOTUU U COIMATLHO-9KOHOMUYECKIUMHU
1 SKOJIOTMYECKUMU MTPOOIIEMaMu YeJI0BEYEeCTBA; OLICHUBATH MMOCIIEICTBUS CBOCH AESITETLHOCTH 110
OTHOILICHHUIO K OKpPY’KaIoLIel MPUPOTHON cpele, COOCTBEHHOMY 3JI0POBBIO U 3/I0POBBIO



OKPYKaIOIINX JIF0JIeH; 000CHOBBIBATH U COOJIIOIaTh MEPhI MPODUIAKTUKYA WH(PEKIIMOHHBIX
3a00J1eBaHUM, TIpaBUjIa TIOBEACHUS B IPUPO/IE U oOecrieueHrs 0€301MacHOCTH COOCTBEHHOM
KHU3HECATSIbHOCTH B UPE3BBIYANHBIX CUTYAIUSX MPUPOIHOIO U TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00yUYaIOMIMXCSl UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Iporecce
3HAKOMCTBA C BBIJIAIOLIUMUCS OTKPHITUSIMUA U COBPEMEHHBIMU UCCIIEIOBAaHUSMU B OUOJIOTHH,
pelaeMpIMH €10 TPodIeMaMu, METOI0JIOTUEH OMOJIOrMYECKOT0 UCCIIEIOBAHMSI, TPOBEICHUS
HKCHEPUMEHTAIBHBIX UCCIIETOBAHMMA, PELICHUsI OMOJIIOTUYECKUX 33124, MOJICIINPOBAHUS
OHOJIOTrMYEeCKUX 0OBEKTOB U MPOIECCOB;

BOCIHUTAHKE Y 00YYAIOMIUXCS [IEHHOCTHOTO OTHOIICHHUSI K KUBOM MPUPOJE B LIETIOM U K
OTIENbHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKON, TEHETHYECKON
TPaMOTHOCTH, 00IIel KyJIbTYpPhI TIOBEJICHUS B TIPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00yJaroMMIC KOMIIETEHTHOCTH B PALIMOHAIIBHOM MPUPOIOTIONb30BAHUH
(coOuroieHre TIpaBmII TIOBEICHUS B TIPUPOJIC, OXPAHBI BUJIOB, IKOCHCTEM, OHOC(hephl),
COXpaHEHHU COOCTBEHHOTO 3JI0POBbBSI U 3J0POBbS OKPYKAIOIIHX JIFOIEH (COOIIOIEHHS Mep
npoUIaKTHKH 3a00JIeBaHMi, oOecriedeHrne 6€30MacHOCTH KU3HEIEATEIIbHOCTH B UYPE3BbIYaHBIX
CUTYaIUSIX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIB30BaHUS OMOJIOTHYECKIX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/IaHH€ YCIOBHH /1711 0CO3HAHHOTO BHIOOpa 00YYAIOIIMMUCS HHIUBUTYyaTbHOM
00pa3oBaTeNbHON TPACKTOPHH, CIOCOOCTBYIOLIECH MOCIENYIOMEMY IPOpECCHOHATTEHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUU C MHIMBUIYAJIbHBIMU HHTEPECAMH U IOTPEOHOCTIMH
peruona.

OO0111ee yncaIo YacoB, OTBEICHHBIX HA U3yueHUE OMOIOTHH Ha YIITyOJI€HHOM YPOBHE
cpeaHero obmiero oopazoBanusi, coctarisieT 204 gaca: B 10 kiacce — 102 yaca (3 yaca B
Henenw),B 11 kmacce — 102 gaca (3 vaca B Hezemio).

OT60p opranu3alMoOHHbBIX (OPM, METOJIOB U CPEJICTB OOYUECHUSI OMOJIOTHH OCYIIECTBIISETCS
¢ yaéToM crienn(UKH ero coiepKaHus ¥ HAIPaBICHHOCTH Ha TPOIOJDKEHNE OMOIOTHIECKOTO
00pa30oBaHMs B OpraHU3alMIX CPeIHEro NPo(ecCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUsL.

OO0s13aTENbHBIM YCIOBHEM MPH 00YYSHUH OMOJIOTHHU Ha YIIyOJIEHHOM yPOBHE SIBISIETCS
MPOBEACHUE JIAOOPATOPHBIX U MpaKTUYECKUX padboT. Takke yuactue 00ydyaromuxcs B
BBITIOJIHEHUH MTPOEKTHBIX U YIeOHO-HCCIIEI0BATENILCKUX PadO0T, TEMAaTHKA KOTOPBIX OMPEIEIIeTCs
yUUTENIEeM Ha OCHOBE MMEIOIINXCS MAaTEepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBHH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanve MpOrpaMMbl, BBIICJIGHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMONIOTHSI — KOMILJIEKCHAsT Hayka. KpaTkas UCTOpuUsi pa3BUTHs OHOJIOTHH.
buonoruueckue Hayku U u3ydaeMble UMHU MpoOiembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MIOMCKOBBIEC HAyYHbIE UCCIIEIOBAaHUS B OUOIOTHH.

3naueHue Ouosnornd B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHBI
mupa. [Ipodeccun, ceszannbie ¢ Guonorueil. 3HaueHue OMOJIIOTUU B IPAKTHUYECKOM J1eATEIbHOCTH
YeJ0BEKa: MEJIUIIMHE, CETbCKOM X035 CTBE, TPOMBILICHHOCTH, OXPaHE IPUPOIBL.

JdemMoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepuanckuid, U. I1. [TaBnos, U. 1. Meunukos, H. U. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMm», «CucremMa OMOIIOTHYECKUX
HayK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUYeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTb, CIOXHOCTb MW YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOpPraHHU3alus, CaMOBOCIPOMU3BEIEHUE, Pa3apakMMOCTh,
W3MEHUYHUBOCTh, POCT U pa3BUTHE.

VYpoOBHM OpraHu3alyMl JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJSLIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTeOIICHOTUYECKHIA ),
ouocdepusiid. [Iporeccrl, mpoucxoasie B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yvaroniye >KMBbIe CUCTEMBbl Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepeHue,
SKCIEPUMEHT, CHUCTEeMaru3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOM MW HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mpoBepka runore3. Hymesas
runore3a. [lousTue BEIOOPKHU U e€ AO0CTOBEepHOCTh. Pazopoc B Guonorunueckux JaHHBIX. OreHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3ynbTaToB. [IpUUMHBI MCKAKEHUSI PE3yNbTaTOB SKCIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuier u cxembl: «OCHOBHBIE TPH3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBOMCTBA )KUBOU MaTepumn», «YpOBHH OpraHU3ALNH KUBOU NpUpoAbD», «CTpOoeHHE KUBOTHOU
KJIETKN», «TKaHU KUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEUECKOT0 OpraHusmay, «buoreoneHos,
«buocdepay, «MeTo bl H3ydeHUs! )KUBOU TPHUPOIBIY.

Ob6opynoBanue: 1abopaTopHOe 000PYyI0BaHUE ISl POBEACHUS HAOIIOICHUH, H3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonb3oBaHuEe pa3IMYHBIX METOJOB MPU H3YyUYEHUU >KUBBIX
CUCTEMY.

Tema 3. buoJsiorusi KieTKku



Krnerka — cTpykTypHO-(OyHKIIMOHANbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPUH.

MeToapl MOJEKYJISAPHOM W KJIETOYHOM OHOJOTHMHU: MHKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYCHBIX aToMoB, auddepeHnrarTbHOoe IEeHTPUPYTUpOBaHUE,
KYJIbTUBUPOBaHHUE KIIETOK. M3yuenue @HUKCUPOBAHHBIX KiemoK. DJIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicuzneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOI», « IJIEKTPOHHBIA MUKPOCKOM», «McTopus
pa3BUTHSA METOJJOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPENapaThl pACTUTENIbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KJICTOK.

IIpakTnyeckas padora «3yueHue METOI0B KIETOYHOM Ononoruu (Xpomarorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMmudeckasi OpraHu3amnus KJIeTKH

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTpaMUKpO3JIeMeHThl. Bosia u e€ poib

KaKk pacTBOPUTENs, peareHTa, ydacTUe€ B CTPYKTYPHUPOBAHHMM KIIETKH, TEIJIOPETYJISALUH.
MunepasnbHbie BellecTBa KJIETKH, UX OHnojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl Oe1K0BOI MoeKyibl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTuyHas, yeTBepTuuHas CTpyKTyphl. Jlenarypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue hpyHkunu 0enkoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUrocaxapu sl 1 noinucaxapuasl. OOmui nian
CTpOeHUs U PU3UKO-XMMHUUYECKHE CBOMCTBA YIIeBoJ0B. bruonornueckue QyHKIMM yTiaeBOOB.

Jlumunel.  T'uapodunbHo-ruApodoOHBIe  cBoMcTBa.  Knaccuduxamuss — n1unuios.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. buonornueckue ¢pyHkiuu aunuaos. OOmiue
CBOHCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCTD.

HyxneunoBbie xucnotel. JIHK n PHK. Ctpoenue HykienHOBBIX KucIOT. HykieoTuasl.
[Mpuauun kommiementapHoctu. [IpaBuno Yapragda. Crpykrypa JHK — nBoitnast cnimpaiis.
Mecronaxoxaenue u ouonorudeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsazu B Mosiekyne AT®. buonorngyeckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCYMKHM, WX (GYHKIMM B KJIETKe. /J[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMUYEeCKHe M OMO(U3MYECKHE HCCIIEOBAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMonekyn. Mooderuposanue cmpykmypol u QYHKYUl
ouomonexyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u OpeaHu4ecKull cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [Toaunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpenenieHrie XWMHYECKHX OSJIEMEHTOB B  HEXHUBOW MPUPOJIEY,
«Pacnipenenenue XuMUYECKUX JIEMEHTOB B KUBOU MPUPOAELY.



Tabmuuer u cxemsl: «llepuoguueckass TaOnMuIa XUMHYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemiectBa B cocraBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJNbl OeKay,
«CTpyKTyphl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN yrieBoAoB», «CTpOoeHHE MOJEKYI
TunuaoBy», «HykinenHoBble KUCTOTBIY, «CTpoeHne MoJieKysibl ATDy.

OO6opynoBaHue: XUMUYECKas IOCY/a U 000pyAOBaHUE.

JlaGopaTopnasi pa6ora «O6HapykeHne OEIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHII.

JlaGoparopHas padora «/cciegoBanne HYKJICMHOBBIX KHUCIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u pyHKIHMH KJICTKH

Tunbl kieTok: sykapuoTHYeckas U INpokapuoThueckass. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

CrpoeHue mpokapuoTHUECKOW KieTku. Kietounas creHka OakTtepuii U apxei.
OCoOEHHOCTH CTPOCHUS TeTepOTPOPHOIN M aBTOTPO(HOI MPOKAPHMOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dYKapHOTHUYECKOW KieTkH. [Imazmaruyeckass memOpaHa
(mna3manemma). CrTpykTypa IIa3MaTH4ecKod MemOpaHbl. TpaHCHOpT BeElIecTB 4epes
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (nuddys3us, obneryénnas audQysus), aKTHBHBIHI
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lomynponunaemocts memOpanbl. PaGora
HaTpUI-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, haronuro3. Jx3ouuro3. Kierounas creHka.
Crpykrypa 1 QyHKUIMU KIETOYHOM CTEHKH pacTeHUi, TpUOOB.

Huromnnaszma. Iluto3onb. Ilutockener. JIBuxenue nutomiaszmbl. OpraHoOUAbl KIIETKU.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HpomIazmatuyeckas cetb (JIIC), anmapar 'ombmaxkwy,
JM30COMBI, MX CTpoeHHe U (yHKIMU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOUJOB KIIETKH.
CrpoeHue TpaHyJIIpHOTO pPETUKylIyMa. Mexanusm Hanpaeénenus o6enkoé 6 JIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. [nmagkuit  (arpaHysispHBIi)
sHIOMIa3MaTHUecKuil peTukynyMm. CekperopHas QyHKius anmnapata [omabmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOWAbl KIETKH: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMHM MUTOXOHApMM M 1iactuA. IlepBUdHble, BTOPUYHBIE U CIIOXKHBIE IJIACTUABI
(OTOCUHTE3UPYIOUIMX AYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEHKOIUIACThl  BBICIIHX
pacTeHui.

HememOpanHnble opranouas! kieTkd CTpoeHue W (QyHKIMM HEMEMOpPaHHBIX OPraHOWIOB
KIeTku. Pubocombl.  [lpomescymounvie  unamenmol. MukpopuiaMeHTbl. AxmuHosbvie
Muxkpoguramenmol. MBbIIIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIUEYHbIX KIeMmoK.
Muxkporpybouku. Krnetounslii unentp. CTpoeHue H JBUKEHHME KIYTUKOB U PECHUYEK.
MuxkpoTtpy0ouku nuToriasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momoprule 6enxu.

SAnpo. OGonouka siApa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKM, UX CTPOE€HHE W (DYHKUUU.
Snepusbiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE PacHOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. beiaku XpomaTtuHa — TUCTOHBL J{uHamuka s0epHOu
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkimoueHus.  CpaBHUTeNbHas  XapaKTePUCTHKA  KJIETOK  AYKapuoT
(pacTUTenbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KiIeTKn», «CTpoeHHe >KUBOTHOU
KIeTKN», «CTpoeHne pacTUTEIbHON KiIeTKn», «CTpoeHue MUTOXOHAPUM», «SAapo», «CtpoeHue
IIPOKAPUOTUUYECKOMN KIETKU.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PaCTUTENBbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepHUAIbHBIX KJIETOK.

JlabopaTopHasi padora «l3yueHne CTpoeHUs KJIETOK pa3IMnYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopatopHas paGora «lccnenoBanue miaasMoiu3a U JIEIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnuyeckas padora «/3ydyeHne IBUKEHUS [IUTOIIA3Mbl B PACTUTEIIBHBIX KIIETKaX)».

Tema 6. O0MeH BelecTB U NpeBpallleHUe FJHEPIUHU B KJIeTKe

AccuMuIIIMS M JUCCUMMWIIALUS — JIB€ CTOPOHBI MeTabonu3ma. Tuibel oOMeHa BElEeCTB:
aBTOTPOGHBIN U TeTepoTPODHBINA. YUacTHe KUCIOpOoia B OOMEHHBIX IpoIieccax. JHEPreTHIecKoe
obecrieyenue kietku: npespamienne AT® B o0OMeHHBIX nporieccax. DepMeHTaTUBHBIA XapakTep
peakiuii kieToyHoro Merabonuszma. OepMeHThl, UX CTPOCHUE, CBOMCTBA U MEXAHU3M JIEHCTBHUL.
Kodepmentsl. OTanuust GepMEHTOB OT HEOPIaHUYECKUX KaTaau3aTOpOB. bellku-akTuBaTOpBl U
OCIKU-UHTHOUTOPBI. 3aBUCHMOCTBb CKOPOCTH (DEpPMEHTATUBHBIX PEAKIHA OT Pa3ITUYHBIX
(hakTopoB.

[lepBuuHbIl CUHTE3 OpraHMYecKuX BelecTB B KieTke. doTocuHTe3. AHOKCUCeHHbIt U
oxcueenHvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb xjioporuiactoB B rpouecce gorocuHre3a. CBeToBas U TEMHOBas
basel. @omoovixanue, Cz., Cs u CAM-munvi ¢homocunmesa. IIpoaykTHBHOCTh (HOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIUPYIOIIHNE
OakTepuu, kene300aKkTepuu, cepodaKkTepuu, BOAOPOJHbIE OaKTepuH. 3HaU€HNE XEMOCHHTE3a.

AHasrpobOHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUs M UX UCIHOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTHl OMOTEXHOJIOTMH M BO3OYIUTEIH
Oone3HeH.

AdpoOHBIE OpraHu3Mbl. DJTambl JHEPreTHyeckoro odomeHa. IloaroToBUTENbHBIN ATall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHHE TIIIOKO3bI.

buonoruueckoe okuciaeHHe, WM KJIETOYHOE JbIXaHHe. Poip MUTOXOHApPUHI B mpoleccax
Oouonoruueckoro okucieHus. Lluxnmnueckue peaxuuu. OxuciaurenbHoe (ochopunupoBaHue.
Onepeusi membpannoco epaduenma npomonos. Cunmes AT®D: paboma npomonnou ATP-
cunmaszvl.  IlpeumymiectBa a’spoOHOro MyTd OOMEHa BEUIECTB Iepel  aHadpPOOHBIM.
O} heKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ixk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DoTocuHTe3», «IHEepreTHueckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenune hepMeHTa», «XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, 000py10BaHKE JJIs1 HPUTOTOBICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHas padota «/I3yueHue kaTaIuTHYecKol aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMMJIa3bl WIIM KaTaasbl)».



JlabopaTopHasi pabGora «l3yueHue (QEpMEHTATHBHOTO pACIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JlaGopaTopnasi pa6ora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uHGopManusi 4 peajin3amnus e€é B KJeTKe

Peaknun matpuuHoro cunresa. [IpuHOKI KOMIIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTe3a. Peammsanums HacneacTBeHHOW wuHGpopmanuu. ['eHeTHUecKuil KOJA, €ro CBOMCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. IIpuHIMNBI TpaHCKpUIIIMU: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTese Oenka. YcimoBus
6uocunresa Oenka. KogupoBanue amuHokucaot. Ponb pubocom B GnocunTese Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzalys reHomMa y IpoKapuoT U
9yKapuoT. Perynsius akTHBHOCTU F'€HOB Yy npokapuot. ['unoresa onepona (d. XKaxo0, XK. Mano).
MonexynapHnvlie mexanusmvl dKcnpeccuu 2eHog y dykapuom. Ponb xpomamuma 6 pecynayuu
pabomol eenos. Perymsmyst 0OMEHHBIX MPOIEcCOB B KieTKe. KiteTounblil romeocTas.

Bupycsl — HexksieTouHble (OPMBI )KU3HH U OOIHMraTHbIe mapa3uTbl. CTpOCHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, DPETPOBHUPYCOB, OakTepuodaros. Kusnennwviti yuxn [{HK-codepocawux
supycos, PHK-coodepaicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasd,
unmezpasa.

Bupycusie 3a001eBanus 4enoBeka, >KUBOTHBIX, pacteHuit. CITM /], COVID-19, conmansabie
Y MEAMIIMHCKHE MTPOOIEMBI.

buoungopmamurxa: unmeepayus u anarus 6orvuux maccugos («bigdatay) cmpykmyphuix
ouonocuueckux oannvix. Hanomexnonozuu 6 ouonozuu u meouyune. Ilpoecpammupyemvie ynxyuu
benxos. Cnocobvl 00cmasku 1ekapcms.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . BanoBCKHil.

Tabmuupr u  cxemsl: «buocunTes Oenka», «['eHernmueckuit kKoay», «Bupycei»,
«bakrepuogparm».

IIpakTnueckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ) Ku3HeHHbIN UK KIeTKH

Knerounsnii 1uki, ero mepuonsl u perymsmus. Uuarepdaza u muto3. OcobeHHOCTH
mpoiieccoB, nmpoTekaronux B uHTepdasze. [loaroroska kiuetku k aeneHuto. [IpecunTeTndeckuit
(MOCTMUTOTUYECKH), CHUHTETHMYECKHMH M IOCTCUHTETUYECKUH (MPEMHUTOTHUYECKUI) MEepHO/IbI
uHTEep(a3bl.

Marpuunsiii  cunte3 JHK —  pemmmkanums.  IlpuHnmnsr  permukanuu — JIHK:
KOMIUIEMEHTApHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENBHOCTh. MeXaHu3M
perunkanyu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeioMepasa. XpoOMOCOMHBIN
Ha0Op KJIETKU — KapUOTHIL. JIUTIIOMTHBIA U TaruIOMIHBIA HaOOpHl XpOMOCOM. ['OMoOsIOTHYHbIE
XpOoMOCcOMBI. [10J10BBIE XpPOMOCOMBI.

Jlenenue kineTtku — Muto3. CTaguu MUTO3a W MPOUCXOIANIME B HUX Ipouecchl. THIbI
muto3a. Kaprnoknnes u nurokunes. bruonornueckoe 3HadeHHE MUTO3A.

Perynsmus muroTHueckoro nukia kinetk. llporpammupyemas kierouHas rubenp —
arornTo3.



Krnerounoe aapo, XxpoMocoMbl, pyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmuvl nponugepayuu,
ougepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemkay — buounpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

TaOmuipl 1 cxembl: «OKU3HEHHBIH UK KIETKH», «MuT03», «CTpOo€HHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenapaTsl: «MHUTO3 B KIIETKax KOpEIIKa
JIyKay.

JlabGoparopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

JlabopaTopHnas pa6ora «HaOmoneHrne MuTO3a B KJIETKaxX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIPENapaTax).

Tema 9. CTpoeHue u pyHKIHMU OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KUZHEJCATEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KonoHuanbHbie
OpraHU3MBI.

B3anmocBA3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBaTenbHas, MOKPOBHas,
MIPOBOJIAINAS, OCHOBHAs, MexaHu4eckas. OCOOCHHOCTH CTPOCHHsSI, (QYHKIIMH M PACIIOJIOKCHUS
TKaHEH B OpraHax pacTeHUM.

TkaHU )KMBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENINAIIbHAS, COEITUHUTEIbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, QYHKIMI U pacloioXKeHHUs] TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie 1 reHEpPAaTUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opraun3zMoB. Kapkac pactrenuii. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIi 1 BHyTpeHHH cKeneT. CTpPOCHHE U TUTIBI COSIUHEHUS KOCTEH.

JIBrokeHue opraHu3MoB. JIBMKEHHE OJIHOKJIETOYHBIX OPTraHU3MOB: amMEOOHUJIHOE,
KT'YTUKOBOE, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MbI W HACTHUHU.
JIBu>kKeHHe MHOTOKJIETOYHBIX JKUBOTHBIX M U€IOBeKa: MbllieuHas cucrema. Pednexc. CkenetHbie
MBI U UX padoTa.

[Mutranue opranuszmos. [loryomieHue BojbI, YIJIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHussMu. [luTaHue >KMBOTHBIX. BHYTpPHUIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl MUIIEBApUTENBbHOrO TpakTa. [IuieBapurenbHbIe
xkenessl. [InmeBapuTenbHas cucTeMa 4eloBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Juddy3us razos uepes
MOBEpXHOCTh KieTku. KoxkHoe apixanue. [lpixarenpHash moBepxHOCTh. JKabepHoe U J€rodHoe
npixaHue. JlpIxaHue T[O3BOHOYHBIX JKMBOTHBIX W YEJOBEKA. OJBOJIOLHUOHHOE YCIOXHEHUE
CTpOCHHUS JETKUX TMO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenmpHas cucTeMa delioBeka. MexaHu3Mm
BEHTHJIAIINY JIETKUX Y ITHI] U MIICKOTTUTAOIINX. Perynsnus nprxanus. J{prxarenbHpie 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBbI pacTeHuil. Tpancmopt
BEILIECTB y *KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
YKUBOTHBIX U uesoBeka. Cepiiie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus.



OBOJIOIMOHHBIC YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepania u e€ perymsiusi.

Beinenenne y opraHusmoB. Beinenenue y pacTeHud. BeineneHue 'y KUBOTHBIX.
CoxparurenbHble Bakyoau. Opransl BelaeneHus. Gunbrpanus, cekperus 1 00paTHOE BCaCbIBaHUE
KaKk MEXaHM3Mbl paboOThl OpraHoB BblieneHUsA. CBs3b MOJOCTH TeJa C KPOBEHOCHOW U
BBIJICJINTEIIBHONM CUCTEMaMH. BbllereHue y IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukwm.
Crpoenue u pyHkIMOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOYHU y YEJIOBEKA.

3ammra y opraHu3MoB. 3aliuTa y OAHOKIETOUHBIX Oprann3MoB. Criopbl OaKTepuil U IIUCTHI
IpOCTEHIINX. 3aliuTa y MHOIOKJIETOUHbIX pacrteHui. Kyrukyna. CpencrtBa macCUBHOH M
XUMHYECKOM 3a1uThl. DUTOHIMBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBEI 1 MX NPOU3BOAHBIC. 3aIllUTa OpPraHu3Ma
or Oone3Hedl. VMMMyHHass cuctema uyesnoBeka. KieTOYHBIH M TI'yMOpajabHBII HMMYHHUTET.
Bpoxnéuueiii u  mpuoOpeTéHHBI  cnenmduyecknii MMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. PoJib Bpo)kIEHHOTO MMMYHUTETA B Pa3BUTHN CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxumocTte M peryisiuuMss y OpraHu3mMoB. Pa3gpakmMocTe y OJHOKJIIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisnus y pacTeHuil. POCTOBBIE BelIECTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u peduexTopHas peryisuus y >KMBOTHbIX. HepBHast cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBbl y KHUBOTHbBIX. OTxessl
TOJIOBHOTO MO3Ta NO3BOHOYHBIX JKMBOTHBIX. Pediekc m pedriexropnas ayra. besycinoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast peryiasuuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKemesbl
SHJAOKPUHHOM CHCTEMBI M WX TOpPMOHBL [leficTBHe TOpMOHOB. B3aMMOCBSI3b HEPBHOW M
SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cuctema.

JdemoncTpanuu

IToptper: . I1. I1aBnos..

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOAOPOCIN»,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHUN», «CHCTEMBbl OpraHoB
ITI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHune HaceKkomblx», «TkaHM pacTeHHl»,
«KopueBsie cucrembl», «Ctpoenue ctebnss», «CTpoeHHe JIUCTOBOM TUIACTUHKWY, «TKaHH
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucTeMay,
«/IpixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplledHas cuUCTEMay,
«BplaenurenpHas cucreMa», « JHIOKPUHHAs cUcTeMa», «CTpoeHne MbImpl», «MMMyHHUTET»,
«KumeunononoctHeie», «Cxema NUTaHUsA pacTeHui», «KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue TuApb», «CTpoeHue TuiaHapuny», «BHyTpeHHee CTpOeHHE J0KIeBOTO
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHasg cucrema nruny, «HepBHas cuctema MIIEKONUTAIOLINX»,
«HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnaparbl OJAHOKIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
HK3EMIUISIphl KOMHATHBIX pacTeHUl, repbapun pacTeHUil pa3HbBIX OT/ENOB, BIaKHBIE MPETapaThl
KUBOTHBIX, CKEJIETHI MO3BOHOYHBIX, KOJUIEKIIMY OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeI0BEKa,
o0opyioBaHMe i AEMOHCTPALUY TOYBEHHOTO U BO3AYIIIHOI'O MUTaHUSI PACTEHUMN, pacIIeTyIeHUs
Kpaxmaiia 1 OeJKoB Mo AelcTBUEM (epMEHTOB, 000pyI0BaHUE I IEMOHCTPALlUU OMBITOB IO



U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JIbIXATEJIbHBIX JBM)KEHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «3ydeHue TkaHel pacTeHUI».

JlaGoparopHas padora «/3yueHne TKaHel KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHNe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoYasi BEreTaTUBHOE) U M0J0Boe. Bubl
0€ecroJoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYIIALKUS, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuHoxenue. [lonoBble kieTku, winm ramersl. Meio3. Craguum Melosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buonornyecknii ¢CMbICI MeHO3a U II0JIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzaponpiieBoe pazutue. ['amerorenes y »kuBoTHbIX. [lonoBble xkene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CiepMarorenes u ooree3. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
Hapy)kHoe, BHyTpeHHee. [lapreHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrus — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3 enasuvix npobaem smopuonocuu. Konyenyus mopgozeros u
Mmooenu mopgoeenesza. Ctaaguu 3MOpHOreHe3a )KMBOTHBIX (Ha mpuMepe narymku). Jpobienue.
Tuner npobnenus. /Jemepmunupogannoe u Hedepmunuposannoe opoobaenue. bnacmyna, munei
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAIOIINX. 3apOJABIIIEBhIE JTUCTKH (TacTPyISLus).
3aknajka OpPraHOB W TKaHEW U3 3apOAbIIIEBBIX JIMCTKOB. B3auMMHOe BiusAHHME 4YacTeil
Pa3BUBAIOIIETOCS 3apO/bIiia (AMOpHUOHANIbHAS MHIYKIHS). 3aKjIa/iKa Ij1aHa CTPOCHUS KHUBOTHOTO
KaK pe3yJbTaT HepapXHuecKUX B3aUMOJCHCTBUN reHOB. BiusHue Ha SMOpHOHAILHOE pa3BUTHE
pa3auyuHbIX (PAaKTOPOB OKPY’KAIOILIEH CPEIbl.

Poct u pasButue xuBOTHBIX. I[locTomMOpuoHanbHbIl mepuon. [Ipsimoe u Hempsmoe
pa3ButHe. PasButne c Meramopdo30M Yy OECMO3BOHOYHBIX M MO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHS, UX PaclpOCTpaHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl pEryasiUUU pOCTa >KUBOTHBIX M yesoBeka. Craguu
MOCTOMOPHOHANBHOTO Pa3BUTHS Y JKMBOTHBIX W dYeloBeKka. [leproipl OHTOreHe3a dYenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenue u pa3suthe pacrenuil. 'amerodut u ciopoput. Meiio3 B d)KU3ZHEHHOM LIUKJIE
pactenuii. O6pazoBanue crop B mpoiiecce Meio3a. ['amerorenes y pacreHuit. OmiogoTBopeHue u
pa3BUTUE PACTUTENbHBIX OPraHu3MoB. JIBOIIHOE OIJIOAOTBOPEHUE Y LBETKOBBIX PACTEHUHU.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUU OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Hapamun, X. llneman.

Tabmuisl u cxeMbl: «BereratuBHoe pa3MHOXKeHUE», «THIBI 0eCrosoro pa3MHOXKEHUS,
«Pa3MHOXEHUE XJIaMUAOMOHAIbI», «Pa3MHOXEHHE JBIUIEHb», «Pa3MHOXEHUE THUAPBIY,
«Meno3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SMUEKIETKA W CIEpMaTO30UIay,
«OCHOBHBIE CTaJIUU OHTOTeHE3a», «IIpsimoe u HenpsiMoe pa3BuTHEY, «Pa3BUTHE MaICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue nATymKu», «J[BoiiHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit»y, «CTpoeHHE CEeMSH OJHOMOJbHBIX U JIBYIOJBHBIX PACTEHHI», «KU3HEHHBIN LMK
MOPCKOU KamycTbD», «OKM3HEHHBIN UK MXay, « KU3HEHHBIN [IUKIT TaTOPOTHUKAY, <« KU3HEHHBIN
LUKJ COCHBI».



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMaTO30HUI0B,
Mozenb «L{uKn pa3BUTHSA IATYLHIKHY.

JlabopaTopnasi paGora «l/I3yueHue CTPOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTrax».

IpakTuyeckas padora «BrlsBieHNE TPU3HAKOB CXO/ICTBA 3aPOJIBIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTCHUI.

Tema 11. 'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropus cTaHOBIIEHUS U Pa3BUTHUS TCHETUKU Kak HayKu. Pabotel I'. Mennens, I'. ne ®pu3a,
T. Moprana. Posib oTedecTBeHHBIX YUEHBIX B pazButuu reHeTuku. Padotsl H. K. Konbiriosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIEJIbHBIE
TeHBbI, aJbTEPHATUBHBIC TPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTePO3UroTa, YWCTas JIMHUS, TUOpuUibl, reHotur, (eHoTurn. OCHOBHBIE METOJbI T€HETHKH:
TUOPUA0IOTHUECKUMA, TUTOJIOTHYECKHM, MONEKYISIPHO-TEeHETUIECKHIA.

JdeMoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
benozepckuit, I'. JI. Kapneuenko, F0. A. ®unumuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JladopaTopHnasi padota «J/[po3oduia kak O0bEKT FreHETHICCKUX UCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounoru6puaHoe ckpenruBanue. [lepBolif 3akoH MeHens — 3aKoH eInH000pasusi THOPUIO0B
nepBoro nokosjeHus. [lpapuino nomuHupoBanus. Bropoii 3akon MeHnzens — 3aKoH pacileneHus
npu3HakoB. lluTosmornyeckre OCHOBBI MOHOTMOPHIHOTO CKpelMBaHMs. [ umore3a 4HMCTOTHI
ramer.

AHamusupyromee — ckpemmBaHue.  [IpomMeXyTOYHBIM ~ XapakTep  HACIEJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM TIOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJeI0OBaHMs MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrensieHHoe HaciaeJoBaHue
T€HOB, HAPYILIEHHE CLIETUICHUS] MEX1y FT€HaMU. XPOMOCOMHAasi TEOPUsI HACIECTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEIEICHUS MOoJja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBI M TE€TepOraMeTHBIM IOJI. ['eHeTHueckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrema. IlneloTponuss — MHOXECTBEHHOE NEHCTBUE TIEHA.
MHOX€eCTBEHHBI ayuieNnu3M. B3anmMoneicTBHe HeaIeIbHbIX TeHOB. KoMIJIEeMEHTapHOCTD.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKke
(U3HOIOTHYECKUX MPOIIECCOB, MOBEEHUS M KOTHUTHBHBIX (DyHKIMN. [ 'eHeTH4YecKkre MeXaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACJIEeICTBEHHON MH(OpMalUi B MOKOJEHUSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBbliil 1 BTopoil 3akoHbl Menaenst», «Tperuil 3akoH MeHaens»,
«AHanuzupyloliee ckpeumBanue», «Hemnonnoe noMunrpoBanuey, «CLemIeHHOE HACIeJOBaHUE
MIPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun npo3oduisny,
«Kapuorun nruis», «MHOKECTBEHHBIN alIeIN3M», «B3auMoaencTBue reHoBY.

O6opynoBanue: MOAENH I AEMOHCTPAIMK 3aKOHOB €IMHOOOpPA3Ms TMOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIUICHUs MPU3HAKOB, MOJAENb I JAEMOHCTPAallMd 3aKOHA HE3aBUCUMOTO
HACJICIOBAHUS TPU3HAKOB, MOJENb I JEMOHCTPALIMKU CLENJIEHHOIO HACJIEI0BaHUs ITPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapat: «Jpo3zodunar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

IIpakTnueckass padora «3yuyeHue pe3ylnbTaTOB IUTHOPUAHOIO CKPEUIMBAHUS Y
JPO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue renoruna u cpeasl npu GopmupoBaHuU ¢deHoTumna. M3MeHYnBOCTh
npusHakoB. KayecTBeHHbIE M KOJWMYECTBEHHBIE  MPU3HAKU. BuIbl  HW3MEHYHMBOCTH:
HEHACJICJICTBEHHAS Y HACJICICTBEHHAS.

Monudukanrontnass U3MEeHUUBOCTh. Ponb cpensl B GopMUpOBaHUHM MOIUGUKAIIMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuvoHHbI psig v BapuauuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONH U3MEHUUBOCTH.

['eHoTununueckass W3MeHYMBOCTh. (CBOMCTBA T'€HOTUIMYECKOM HW3MEHUMBOCTU. Buasl
TeHOTUITUYECKONH U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASL.

KoMOuHaTuBHAsT M3MEHUMBOCTh. MeH03 | IOJIOBOM IMPOIIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUHM T€HETHYECKOTO pa3HO00pasus
B MIpeJeIax OAHOTO BUA.

MyranuvoHHas W3MEHYMBOCTb. BHIBI MyTaluii: TI'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WHAYIUPOBAHHBIE MYyTallMu. SAepHbIE W MHUTOIIA3MATHUYECKUE MYTAIUU.
ComMaruueckre W TOJIOBbIE MyTanuH. [IpUunMHBI BO3ZHMKHOBEHHUS MyTaluid. MyTareHbl U WX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO MpoIecca. 3aKOH TOMOJOTHYECKUX
psgoB B HacnencTBeHHoW wusMmeHunBoctu (H.M. BaBunos). BHesnepHas W3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMopos 6 HACIe008aHUU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

IHoprpersr: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmuubl 1 cxembl: «Bumbl u3mMeHUHBOCTHY, «MoaudukanmoHHass HW3MEHYUBOCTHY,
«KoMOuHaTHBHAS U3MEHUUBOCTHY, «Meio3», «O1iogoTBopeHuey, «I enetnueckue 3a001eBaHus
yenoBeKay, «Buabl MyTanuiny.

O6opynoBaHue: >XUBbie W TepOapHbIE SK3EMIUIIPHl KOMHATHBIX DPACTCHHM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabGora «lccrnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
W3MEHYUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALIMOHHON KPUBOII».

IIpakTuyeckas padora «Mytauu y 1po30(uiisl (Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 14. I'eneTnka 4yenoBeka

Kapuotun denoseka. MexayHapoaHass IporpaMma HCCIEIOBaHUS T'€HOMa YeJIOBEKA.
Metoapl U3y4eHHUS] TCHETUKH YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEIIOBBIA, ITUTOTCHETUYECKHM,
MONYJIALIMOHHO-CTaTUCTUYECKUI, MOJIEKYIIIpHO-TeHeTHYeCKHil. COBpEMEHHOE OIpEeIICHHUE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yuciie ¢ moMonibro [111P-
ananuza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHON HpPeNpacnoyiOKEHHOCThO. 3HAYEHUE MEIUIIMHCKON TE€HETUKH B
MPEIOTBPALICHUN W JICYCHUH TEHETUYECKHX 3a00JIeBaHMM dYelloBeKa. MeauKO-TeHETHUeCKOe
KOHCYNbTHUpOBaHHe. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHUYECKOTO IPpy3a». DTUUECKUE ACTIEKThI
UCCIIeIOBaHMM B 00JaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBBIINIEHHON YYBCTBUTEIBHOCTH Ye€lIOBEKa K (U3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpyKarouiel cpenpl. I'eHeTnMdeckas mpeapacrosokKEeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuipl u cxemsl: «Kapuotun udenoBeka», «MeTobl W3y4eHHs] TEHETUKU YEIOBEKAY,
«["eneTnueckue 3a00JICBAHUS YEITIOBEKAY.

IIpakTuyeckas padora «CoCTaBJICHUE U aHAIU3 POIOCIOBHOWN.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOI000pa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3JIaHUH COPTOB PACTEHUH U TOPO/1 >KUBOTHBIX. COpT, MOPOa, IITAMM. 3aKOH TOMOJIOTHYECKUX
psAI0OB B HacleACTBeHHOM m3MeHuuBocTH H. M. BaBumioBa, ero 3HaueHue Uil CENEKLMOHHOMN
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBINA U MHAMBHUIYATbHBIM.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue mpousBoauTeneld mo moromMctBy. OTOOp 10
TCHOTHUITY C ITOMOIIBIO OIICHKU ()EHOTHUIIA TOTOMCTBA M OTOOP IO TEHOTHUITY C ITOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIH MyTareHe3 KakK METOJA CEeJIeKIMOHHOM paboThl. PamuanuoHHbll u
XUMUYECKUM MyTareHe3 Kak MCTOYHHMK MYTallMi Yy KYJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonbs3oBanre reHOMHOTO pelaKTHPOBaHUs U MeTOZ0B pekoMOuHaHTHBIX JIHK msa momydenus
HMCXOQHOTO MaTepuaa JJisl CEJIEKLIUH.

[Tonydyenune monumuionaoB. BHyTpuBuIoBas rubpuausanus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uiu nHOpuauHr. Hepo/cTBeHHOE CKpelMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonp3oBaHue reTepo3uca B ceiekuuu. OtnanéHHas THOpUAM3AIIMSL.
[Ipeononenne Oecraoauss MEXBUAOBBIX THOpUIOB. JIOCTHKEHUS CENEeKIUH pPACTeHUH U
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHe U W3YYCHHE TE€HETHYECKUX PECypCOB KYIbTYPHBIX PACTEHUN M WX JUKHUX
ponuye A co3/IaHusl HOBBIX COPTOB U TMUOPUIIOB CENbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue,
coxpanenue u ynpaenieHue 2eHemudecKumMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs. CYUWeCmEYIOWUX U CO30aHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOoM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, NepedosblX uoell u
NepCneKmueHbIX MexHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. U. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxembl: «LIeHTpBI MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTHYECKHX pPSAJOB B HACJIEICTBEHHOM H3MEHUMBOCTH», «METONbl CEeNeKInn»,
«Otnanénnas rubpuauzamnus», «MyrareHes».

JlabopaTopHas padora «/3yueHue cCOpTOB KyIbTYpPHBIX PACTEHHUM U MOPOJ JOMAIIHUX
YKUBOTHBIX).



JlaGopaTopHas padora «/3yueHrne METOI0B CENEKIINU PACTCHUIN.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUI».

Ikekypeust «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJNEKIMH PAacTEeHUIl M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHo10rus M CHHTETHYECKAsI OUOJIOTHS

OOBbeKTbl, HCIONIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE U TKAHEBBIE KYJIbTYBI,
MUKpPOOPTaHU3MbI, HX XapakTepucTuka. TpaauiuoHHas OuOTexXHoJOrus: XxJjeOomedeHue,
II0JIyYE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEnUE. MukpoOuosorndeckuii cuure3. OObeKTbI
MHUKPOOHOIOTHYECKHX TeXxHOIorui. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Co3naHve  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHAIIPAaBICHHOTO  M3MEHEHHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIbIO IIOJIY4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTpeyarolyecs B IpUpoae OMOCUHTETUYECKHE MTYTH.

Knerounas unxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH pPAaCTEHUN M YKUBOTHBIX.
Kpuobanku. ComaTnueckas ruOpuauzanus U comMaTHueckuid smOpuoreHes. Mcmomb3oBaHue
ralionJI0B B CEIEKUUHU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJI0JIOTBOPEHHUE.
PexoHCTpyKLIMS SMIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIaHTAlUU SIEP KIETOK.
Texnonoeuu  0300posnenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHANIbHO20 — PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JJHK. Coszdanue mpanceennvix opeanusmos. JJoCcTHKEHUS W TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXXEHEpUU. OKOJOTMYECKHe U OTUYECKUE MpoOIeMbl TEHHOMN
HUHXEHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudpoas meauuuna. [11[P-nuarnocruxa.
MeTabon0oMHBINH aHaIN3, TEHOLIEHTPUYECKUM aHaIN3 IPOTEOMa YesloBeKa I OLEHKU COCTOSTHUS
€ro 3/10poBbs. Vcnoap30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
Ui pa3paboTKu QyHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3AaHUS KOMIUIEKCHBIX
TKaHeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTUHIA U cKaQPOIAUHra JUIsl PEeLeHUs
3a7a4 NEPCOHATM3UPOBAHHON MEUIINHBI.

CozfaHue BEKTOPHBIX BakKLMH C 1I€JIbl0 oOecnedyeHuss KOMOWHHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJEKYNISIpHBIX MeXaHU3MOB (yHKIHoHupoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMAacHbIEe 3a00€BAHUS YEIOBEKA U dKUBOTHBIX.

JdemoncTpanuu

Tabmuer  u cxembl:  «Vcrmonb30BaHWE  MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KiteTouHas nuHxkeHepusn», «I eHHas HHKEHEPUI».

JlabopaTopHas padora «l3yueHne 00bEKTOB OMOTEXHOIOTHUI Y.

IIpakTHyeckast padora «llomydeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

Ikckypens «brnorexHomorus — BakHeNasi IPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOLMOHHBIX MPeCTABIEHHH B O0HOJIOTHHI
OpomonmonHas teopus Y. [lapsuna. [Ipeanocsliky BO3SHUKHOBEHUsI JapBUHU3MA. JKU3Hb
U Hay4Has aedaresbHocTh Y. /lapBuHa.



JIBwkymue cuibl SBojonk  BuaoB 1o Y. JlapBuHy (BBICOKAash WHTEHCHBHOCTH
pPa3MHOXXEHHS OPraHuW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBotonuu (CTD). HelttpanbHast TeOpHst SBOTIOIUN.
CoBpemeHHas HBOJIIOLMOHHAS Ouosorusi. 3HaueHUe 3BOJIOIMOHHON Teopud B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHON KaPTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. YUersepuxos, U. U. llImansraysen, /. Xonaenn, /. K. benses.

Tabmuusr u cxembl: «Cucrema xuBoid npupoasl (1o K. Jlunnero)», «JlectHuna »uBbIx
cyuiects (no Jlamapky)», «Mexanusm popMupoBaHus IPUCIIOCOOICHUH Y pacTeHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmipyra myremectBus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBOEI 3a cymecTBoBaHuE, «Iloposr romy6eit», «MHOrooOpasue KyIbTypHBIX (GOpM
KamycTbl», «[lopoapl mOMamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHHMS HOBBIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOILIEHHUS MABIKYIIUX CHI 3BOJIOUUNY», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MuKkpo3BoIIOLNS U €€ pe3yJIbTAThI

[Tomynsimuss kak »yieMeHTapHas eauHuna HBojiourd. COBpEeMEHHbIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYPhI MOMyJsiuil. Mi3smeHeHne reHooHa MOMyIsSIuu Kak
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHHME. 3aKOH TeHeThuyeckoro pasHosecus Jx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (akTOpbl (ABIKYIIME CHUJIbI) SBOJIONUU. MyTalMOHHBIN Mpolecc.
Kom0OunatuBHas usMeHUnBOCTb. Jlpeiid reHoB — citydaliHble HeHanpaBJIeHHbIE U3MEHEHHUS YaCTOT
ajtenedt B nonymsiusax. D¢dext ocHoBarens. Iggexm oymouiiounoeo copaviuuxa. CHudxcenue
2eHemuUYecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgexma Opetipa 2eros 6
oonvuwux u manvix nonyrayuax. Murpanuu. M3onmauus  nmonmyssiumid: - reorpaduueckas
(mpocTpaHCcTBeHHas ), Onosiornueckas (pernpoayKTHUBHAs).

EcrecTBeHHbIil 0TOOp — Hampapistomuid (akrop 3Bomonund. DopMbel e€CTECTBEHHOTO
oTtOopa: JIBWXKYUIMH, CTaOMIM3UpYIOLUMi, paspbiBatoluil (au3pyntuBHbIi). IlomoBoi oT6op.
Bo3HMKHOBEHNE U 3BOJIIOLUS COLUATBHOTO MTOBEACHUS )KUBOTHbIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOJIOLUH. BO3HHKHOBEHHE
MIPUCIIOCO0JIEHUH Yy OpraHu3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumepsl npucnocoOaeHu y
OpraHM3MOB: MopQojorudyeckue, (HU3NOJOTUUECKHE, OHMOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOJIOLUH.
M3onmsammst — xmroueBoit (akTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30BaHMS:
ajutonaTpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKOoe (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh 9BOJIFOLIMOHHBIX POLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp  »BOMIONMOHHON OWONOrMM B  pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUs
O6unopa3zHooOpazusi. MUKPOIBOMIONMS M KOABOJIOLMS MapasUTOB M HMX XO03s5€B. MexaHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[optpetsr: C. C. YUerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAS U3MEHUYUBOCThY, «[loMyIsA1MOHHAsA CTPYKTYpa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepra», «JIBWKymme CHIIBI  DBOJIIOIHI,



«IKOJOTHYECKasT W3OJISAIMS TOMYJISIUA CeBaHCKOM dopenny», «['eorpaduyeckas H3OJISAIHUSL
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHMIBI Jaypckoiy, «[lomymsiiMoOHHbIE BOJIHBI YUCIECHHOCTH
XMIIHUKOB M XKepTB», «Cxema JAEHCTBHS €CTECTBEHHOro oToopa», «Dopmbel OGopbrObI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbIi MEJIAHU3MY, «Kussie HCKOIIaeMBbIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Duznonoruueckue agantanuny, «IIpucnoco01eHHOCTs OPraHU3MOB U €€ OTHOCUTEIBHOCTbY,
«Kpurepun Buma», «Bugbl-gBoitHukn», «CTpykTypa BuUga B npupozae», «CrmocoObl
BunooOpasoBanus», «l'eorpaduueckoe BHI0O0OpazoBaHMe TPEX  BUIOB  JIAHBIIICH,
«DKOJIOTUYECKOE BHUJI000pa30BaHUE BUAOB CUHUI, «llomurmionasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

Ob6opynoBanue: repObapun pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uyuela NTHIl U 3Bepei ¢
IIPUMEpPaMHU pa3IMYHbIX MPUCIOCOOJIEHUH, Yydena NTULl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BpisBiieHHE U3MEHYMBOCTH Y 0COOEH OHOTO BUAA.

JlaGopatopuas padotra «lIpucnocoOiieHust OpPraHu3MOB M HX OTHOCUTENbHas
11e1ecO000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHUE BUIOB 10 MOP(POIOrHYECKOMY KPUTEPUIO».

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThl

MeTtobl u3ydeHus Makpo3Boatonuu. [lageonTonornyeckue METO bl U3y4€HUs IBOJIIOLINH.
Ilepexoanblie GopMbl U HUIOreHETHUECKUE PSALIBI OPTaHU3MOB.

buoreorpagpuyeckue Meronapl uzydeHus osBomonuu. CpaBHeHue ¢Giaopsl U GayHbl
MaTEPUKOB M OCTPOBOB. bruoreorpaduueckre odmacti 3emin. BUIbI-O9HIEMUKA U PEITUKTHL.

OMOPHOJIOrHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl M3y4EHHs! SBOJIOLUH.
['eHeTnyeckue MEXaHHW3MbI HBOJIIOLIMKM OHTOI€HE3a M TOSBIICHUS HBOJIIOLIMOHHBIX HOBILIECTB.
I'oMosiornuHble M aHaIOTMYHbIE OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHEeTHYeCKue, OMOXMMHUYECKMEe M  MaTeMaTH4eCKHe METOAbl M3YYEHHUS  SBOJIOLMH.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUITOTE€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTALIUX U IBOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwiia) dBOJMOUMU. [Ipunyun  cmenvl  QYyHKYUIL.
Heob6patumocTs sBomtonuu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLMH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkes.

Tabnuue! u cxembl: «PUIOTEHETUYECKUNA P JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
smepb», «Creronedans», «Punnodurs», «CemeHHbIe TAaOpOTHUKMN», «buoreorpaduueckue
30HBI 3eminmny», «Jlpelid koHTHHEHTOB», «PemukThl», «HawyampHbIe CcTaguu >MOpPHOHAIBHOTO
Pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I 'OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTh»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpPHI YeloBeKa W IIMMIIaH3e», «[JlaBHbIE HaINpaBICHUS
3BOJIIOLIMNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIOLUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuM, MYJSDKA HCKOMAEMBIX OCTATKOB OPTraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJIJICKIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHne u pa3BUTHE JKU3HHA Ha 3emiie

Hayunble TUMOTE3bl NPOUCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHe3 U MaHCIEPMUs.
JloHayuHble TPEICTABICHUS O 3apPOXKACHUU JKU3HM (KpeaunoHu3M). ['Mmoresa MOCTOSHHOTO
camMo3apOo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannanw, JI. [lactepa.
[TpoucxosxaeHne >Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKOi Bomonuu. [InanerapHas (reojsoruyeckas) IBOJIOIHS.
XuMmudeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHX.
Omnpit C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Omnapuna, runore3a nepBuyHoro OynboHa JDx. XomnjaelHa, reHeTHuyeckas rumoresa [
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MemOpan
Y BO3HUKHOBEHHE MPOTOKJIETKH.

Ucropus 3emnm u wmetonbl €€ wu3ydeHus. lVckomaemble OpraHWyYecKHe OCTaTKH.
I'eoxponomorust u e€ wmeroabl. OrtTHocuTenbHAasT W aOCONIOTHAsE  T'EOXPOHOJIOTHSI.
I'eoxpoHosornyeckast Kajaa: 0HbI, 3pbl, HEPUOADI, ATOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBieHHe M 3BONIOLUSA NEPBBIX KIIETOK.
OBomronus Metabonu3Ma. BosHukHOBeHHE mepBbIX dSkocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emye coobmiectB. CtpomaTtonuthl. [IpokapuoTsl u
3yKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOTeHe3). DBOIIOIMOHHOE MPOMCXOXKICHHUE BHUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HMKHOBEHHME OCHOBHBIX  TIpYIIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(oO3bl pacTEHUH.
Boixon pactenuii Ha cyury. [losiBlieHHre crTOpOBBIX pacTEHUH U 3aBOeBaHUE UMU cylI. CeMEeHHbIE
pactenus. [IponcxoxaeHne HBETKOBBIX PACTECHHUIA.

OcCHOBHBIE 3Tambl JBOJIOIUH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THUMOB. [lepBrie X0opaoBBIE
*KUBOTHbIC. JKU3HBb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[IpoucxoxacHne MICKONUTAOMMX W OTHI. [IpuHIun ximrodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3eMile 110 ApaM U NIEpUOoJaM: apXxeH, IPOTEPO30i, Naaeo30, ME30301,
KaifHo30M. O0I1as XxapakTeprUCTHKa KJIMMaTa ¥ reoJIoTn4ecKux mpoueccoB. [TosBnenue u pacuser
XapaKTEepHBbIX OpPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBHS M BIMSHHME Ha Ta30BbI COCTaB
aTMoCQepBHI.

MaccoBble BBIMUPAHHS — DKOJIOTMUECKHE KpHU3MCHI INpouuioro. IIpuynHbl U ciencTBus
MaccoBbIX BbIMUpaHUH. COBPEMEHHBIH IKOJIOTHYECKUN KpH3HC, ero ocobeHHocTH. [Ipobiema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro mupa. [IpuHIMNbl Ki1accupuKauy OpraHu3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIIBI OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: ®@. Penu, JI. Cnanmnanuanwu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuer u cxemsl: «CxeMa ombita @. Penuy», «Cxema omnbita JI. [TacTepa mo u3yueHuto
camo3apokaeHus xkusHm», «Cxema omnbita C. Munepa, I'. FOpu», «3Ttanel HeopraHu4eckon
sBosoIIMMY, «['eoxpoHosiorudeckas mkanay, «HauanbHble 3Tanbl OpraHUYECKONW HBOJIIOLMN,
«Cxema 00pa3oBaHMsI SYKapHOT MyTEM CUMOMOTeHe3ay, «Cructema KuBoH mpupoap», «CTpoeHne
BUpYyca», «ApoMopdosbl pacreHuit», «PuHHOPUTBH), «OJHOKIETOYHBIE BOJAOPOCIHY,
«MHOroknerounsle Bojgopocany», «Mxu», «IlanopotHukn», «I 0JIOCEMEHHBIE PpPACTEHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «[Ipocreiimmey, «KumeunononoctHeiey, «llinockue yepBu», «HineHucroHoruey,
«Pw10BIY, «3emMHOBOAHBICY, «lIpecmbikarommecs», «lItumpy, «Mnekonurarommue», «Pa3Butne
KU3HU B apXeHCKOU 3pe», «Pa3BuUTHE JKU3HU B IIPOTEPO30MCKON 3pey», «Pa3BuTue XU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMEeHHas cUCTeMa OPraHUYECKOr0 MUPay.

OGopynoBanue: repOapud pacTCHUN PA3IMYHBIX OTICIIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIHUH HIJIOKOXKHUX, CKEJIETh
[I03BOHOYHBIX JKMBOTHBIX, Yydesla NTUL U 3BEpeHd, KOJUIEKUUU OKaMEHEJIOCTEH, IMOJIE3HBIX
HCKOIIAEMBIX, MYJISKU OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgadopatopHasi padora «MojaenupoBanue onbiToB Musiepa—tOpu 1o
M3YYEHHUIO Aa0MOTEHHOTO CHHTE3a OPraHUYECKUX COCIMHEHHUI B IIEPBUYHOM aTMOChepey.

JlabopaTopHnasi paGora «/3ydeHue M oONMCaHHWE HCKONAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHre 0COOCHHOCTEH CTPOCHHSI PAaCTCHUHN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3ydyeHne 0cOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPOIOreHe3

Paszpgensl u 3agaun antponosorud. MeToabl aHTPONOJIOTHH.

CraHoBIIEHUE NIPEACTABICHUI O IPOUCXOXKIECHUU 4YeNOBEKa. PenuruosHble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoacTBO 4enmoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE€ IOJIO)KEHHE  4YeslOBEKa.
CBugerenbcTBa CXOACTBA YeNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoNIorHYeckre, (GpU3HONIOro-OMOXUMHUYECKHe, TMoBeneHuYeckne. OTIuYns dYeloBeKa OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra ¥ BTOPOH CUTHAJIIbHOW CHUCTEMBI.

JBrokymime cuitbl ((hakTopsl) aHTpoOIIOreHe3a: OHoIorndeckue, connanbabie. COOTHOIICHNE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHbIE CTaJMM aHTpoIoreHe3a. PanHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE MOHTHUIbI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH M JII0Je. ABCTPAIONUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJALIMI U MEepBBIA BbIXOA JroAel 3a mpenensl Adpuku. Yenoek reinenboeprekuii —
001K IpeOK HeaHIepTaIbCKOT0 YeIoBeKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BUJ JIIOJEH XOJIOAHOTO Kiaumara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
4eJlI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenernka u najieoreHoOMHKa.

DBONIOIUS COBPEMEHHOI0 uesjoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIIUAX YeIOBEKa.
MyTanuoHHbIH mporece U nonumopdusM. [lomynaunonHbsle BOIHBI, Jpeii¢ reHoB, MUTpalUs U
«3(hdexT ocHOBaTENA» B MOMYJISIHIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHaTtue o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUHAS (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOATENIHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpenbl. Bausinue reorpaduueckoil cpeapl u npeiida reHoB Ha MOpQonOrHi0 M (HU3NOIOTHIO
YelioBeKa.

MexXIUCUMIUIMHAPHBIE METOAbl B (U3MYECKOH (OMOJIOTMYECKO) aHTPOIIOJIOTHH.
DOBOJNIOIMOHHAsA ~ AHTPOIOJIOTMST M TaJCOAHTPOINOJOTHS  YEJOBEUECKUX  IMOMYJISIIIHA.
buocounanbHple  uccnenoBaHMS — NPUPOABI  ueioBeka.  McciemoBaHHME — KOJBOJIOIHUH
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

Ioprpersr: Y. [JapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.



Tabmumer uw  cxembl: «MeTOABl  aHTPOMONIOTUNY, «[ OMOBHOW MO3r  YEIOBEKay,
«YenoBekooOpazHble 00€3bsHbIY, «CKENIeT YeI0BeKa U CKeJeT MUMIaH3e», «PyauMeHTs! u

aTaBU3Mbl», «JIBIDKyIIME CHUJIBI aHTPOIOIEHE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasonurek», «HenoBek yMmenbli», «HenoBek IpAMOXOIAIUny, «/{eHUCOBCKUN YEIOBEK»
«Heannepranbups», «KpoManboH1b», «lIpenku yenoBeka», «ITamnbl 3BOIIOLNUM YEJIOBEKA»,
«Pacsbl yenoBekay.

Ob6opynoBanue: MyJIsHKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHAIbHONW KYJIBTYpHI MPEIKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOIOTHICCKUMU U OMOJIEHCKIMU CIOKETaMHU
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIEb Yeperna 4eJoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENIH TOpPCa MPEIKOB YEI0BEKa.

JlabopaTopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa,
CBSI3aHHBIX C IPSAMOXOXKACHUEM.

IIpakTHyeckast padora «/3yyeHue 3K0JI0rHuecKux aJanTaunuii 4eJI0BeKa.

Tema 6. Iko10rUs1 — HAyKa 0 B3AUMOOTHOLIEHHUSIX OPTAaHU3MOB H HAIOPTraHU3MeHHBIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue W pas3BuUTHE dSKojoruu B Tpyaax A. ['ymbonpara, K. ®@. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensr u 3agaum skosnoruu. CBsi3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonorun. [loneBbie HaOMOACHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOIHBIE U
nabopaTtopubele. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIIEH Cpellbl: JIOKAIbHBIN,
PEruOHAIIbHBIN U TJI00ATLHBIN.

3HauE€HHE SKOJOTMYECKUX 3HAHWM JJI1 YeJlOBEeKa. JKOJOTMYECKOEe MHUPOBO33PEHHE Kak
OCHOBA CBsI3€M uyesoBedyecTBa C MNpUpoAod. DOpMHUPOBAHUE DKOJOTUYECKOW KYIBTYpPBHl U
9KOJIOTMYECKON rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuipr u cxemsl: «Pa3nensl sxonorun», «MeToabl 3K00rUnY, «CxeMa MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeToJ0B SIKOJIOTMUECKUX UCCIIEI0BAaHUIN.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okosnoruyeckre (akTopbl W 3aKOHOMepHOcTHM ux geiictBus. Kiaccuduxarus
9KOJIOTMUECKUX  (akToOpoB:  aOuoTHuUeckue, OWOTHYECKHe, aHTpomoreHHsle.  OOmme
3aKOHOMEPHOCTH JielcTBUS sKojornueckux (akropos. [Tpasuno muaumyma (K. IInpenrens, O.
JIn6ux). TonepaHTHOCT. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaxtopsl. CBeT Kak skonoruueckuii paxrop. JleiicTBre pasHbIX y4acTKOB
COJIHEYHOTO CIEKTpPa HAa OpPraHU3Mbl. OKOJIOTMYECKHE TPYNNbl PACTEHUH U HKUBOTHBIX 11O
OTHOIIEHHUIO K cBeTy. CUTHasIbHas poiib cBeTa. PoTonepruoaus3M.

Temnepatypa kak skonorudeckuil ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
IToMKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuit akrop. IIpucnocoOnenus pacTeHH K MOIIEpKAHUIO
BogHOTO Oanmanca. Kiaccudukamuss pacteHwii mo OTHOIIEHHWIO K Boje. l[IpucmocoOnenus
KUBOTHBIX K HU3MEHEHHUIO BOJHOTO peXHUMa.



Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs, TIyOMHHAas
MOJNOYBEHHAsI, BHYTpHUOpPraHu3MeHHas. DHU3UKO-XUMUYECKHE OCOOCHHOCTH cpea OOUTaHUS
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CPEIax.

buonorudeckue putmel. BHemnue u BHyTpeHHUE pUTMBL. CYyTOYHBIC W TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie ¢opmbl opranu3moB. [lonstre o xuzneHHoit gopme. KusHeHHBIE (HOPMBI
pacTeHuii: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJIHOJIETHHUE TpPAaBbI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’pOOHOHTHL. (OcobeHHOCTH
CTpOEHUS 1 00pa3a KU3HH.

buotnueckue dakroppl. Buasl OMOTMYECKHMX  B3aMMOJICHCTBHI:  KOHKYpEHIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusMm, koomepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue  B3aumojeicTBus  (TONHUYECKHE,
dopuueckue, (abpuueckue). 3HaUCHUE OMOTUYCCKUX B3aMMOJACHCTBHMA MAJIsi CYIIECTBOBAHUS
OpraHu3MoB B cpesie oOuTaHus. [IpuHINT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemMoHcTpauuu

Tabnuiel 1 cxembl: «JKkonorudeckue GakTopb», «CBETOBOU CHEKTP», «IKOJIOTHUYECKHE
TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKPOBHBIE KHUBOTHEIE», «XOJIOTHOKPOBHEIC
KHUBOTHBIEY», «DU3NOIOTHYECKNE AJaNTAllMKA KHUBOTHBIX», «Cpelnpl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « Kuznenusie Gopmbl pacTeHH», «Knu3HeHHbIE (OPMBI KUBOTHBIX),
«JKOocUCTEMa IHUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «llemn mutanusy,
«Xuuauuectsoy, «Ilapazutuzmy», «Konkypenusny, «Cumonosy», «KommeHcanuzm».

ObopynoBanue: repbapuu pPacTEeHUH U KUBOTHBIX, IPHUCIOCOOJECHHBIX K BIIHUSHUIO
pPa3NUYHBIX  JKOJOTMYECKHX  (DAaKTOpOB, TepOapuu  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETOJIOOMBHIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHust, repOapuu U KOJUIEKLUH TEIIOI0OUBBIX, 3MMOCTOMKHIX, MOPO30YCTONUNBBIX pacTeHU,
qyyyerga NTULl U 3Bepei, repbapuu pacTeHUM, OTHOCSIIMXCS K TUrpoduTaMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUSI JAHHBIX TPYIII, KOJUICKIIMH )KUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpemax, TepbapuM © KOJUIGKIIMM PACTEHHWH W OIKUBOTHBIX, OOJIAJAIONIUX YepTaMu
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUH JKU3HHM, TepOapuu M KOJIEKIMU
pacTeHMii U KUBOTHBIX PA3TUYHBIX )KHU3HEHHBIX (POPM, KOJIEKIIUU KUBOTHBIX, YYaCTBYIOIINX B
Pa3MYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTopHas padora «BrIsgBieHHe IpUCTIOCOOTIEHUI OPraHU3MOB K BIMSTHUIO CBETa.

JlabopaTtopnasi pabora «BpIsiBIeHHE TNPUCTIOCOOSICEHUM OPraHW3MOB K BIUSHHIO
TeMIIepaTypb».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUW W3 pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsuu. [lomymsmust kak OnolorudecKasi cucTeMa.
Pons HeomHOpoaHOCTH Cpenbl, GU3HUYECKUX OaphbepoB M OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(opMHPOBaHUN POCTPAHCTBEHHON CTPYKTYpHI Momynauuii. OCHOBHbIE MTOKA3aTENN MOMYJIISIIH:
YHUCJICHHOCTb, IUIOTHOCTh, BO3PACTHAs W TOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIHSI.

Okonorndeckas CTpykTypa momyisimud. OIeHKa YHCICHHOCTH TOMyIsuu. JnHammuka
MOMYJISIIUK U €€ peryisnus. buotndeckuii moTeHIMan Nonynsauud. MoaenupoBaHue THHAMUKA
nonysiiuy. KpuBble pocTa YuCIeHHOCTH momyisiiui. KpuBble BeDKUBaHUS. Perynsius



YUCIIEHHOCTU TMOMYJSIIMMA: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkonornyeckue crpareruu BuaoB (r- u K-ctpaterun).

[Tonatue 00 »sKosormyeckoil HUmE BuAa. MecrtooOuTanue. MHOromepHas MOJENb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Humu. [loreHunansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomymsiuii. Apeansl BUAOB. Buabl M UX KM3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHMS W MHUIpaluid JKMBOTHBIX. buosormdyeckue WHBa3uu
YYy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. 1. XaTunHCOH.

Tabnuis! u cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Nonysauuny, «I[IpocrpancrBennas
CTpyKTypa nonyisauun», «Bo3pactHbele mnupamMunapl nonyiasiuun», «CKOPOCTh 3aceeHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3mMammy», «Mogjenb skojormyeckod nHumm Jx. U.
XaTYynHCOHA.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIIHH >KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
ouoreHose.

Okocucrema kak oTkpbitas cucrema (A. Jx. Tencnu). DyHKIMOHAIbHBIC OJIOKH
OpPraHU3MOB B 3KOCHUCTEME: MPOIYLEHThl, KOHCYMEHTBI, PEAYIEHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u ceru. AGuoruyeckue 010k 3KocucTeM. [1oUBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 OTOK 3HEPTUU B SKOCUCTEME.

OcHoBHBbIE MTOKa3aTeNH 3KocucTeMbl. buomacca u npoaykius. DKOJ0THYeCKUe MTUPaMUIbl
qucen, 0MoMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U UX
IPUYMHBL. AHTpPONOIeHHbIE BO3JEHCTBMS Ha cykieccuu. KimmakcHoe —cooOIecTBo.
buopa3znoobpasue 1 moJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmembl 03€p U pek. DKocucmemvl Mopel U OKeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazauuua Mexay
AHTPOIIOI€HHBIMU U MMPUPOJHBIMHU YIKOCUCTEMAMHU.

VYpboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponuzauuss ropojackoi ¢aynsl. buonormueckoe u  XO3SHCTBEHHOE 3HAuU€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOACUCTBUI OPraHU3MOB B SKOCUCTEMAX.
Ponb xackaonozo sghghexma u 6u0os-30ugpuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXHBIMU SKOCHCTEMaMH. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJISIUI M OSKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX WU aHTPOIOTEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJI0SUUECKO2O
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTof0NoTuss MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOI€HHBIX DIKOCUCTEM.



JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnm.

Tabmuiet u cxembl: «CTpyKTypa OMOILIEH03a», « DKOCHUCTEMa MHUPOKOJIUCTBEHHOTO JIeCay,
«JKocucTeMa XBOHHOTO Jjeca», «DYyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME»,
«KpyroBopor BemectB B 3Kkocucteme», «llemm mnuTaHus (mactOuiHAas, JETPUTHAs)»,
«QKoJIOTUYECKasi MUPaMUa Ynucen», «IKoJorudyeckas nupamuga OuomMaccoly, «IKOJIOruyecKas
nupamua suepruny», «O6pazosanue 6onortay, «IlepBuunas cykueccus», «Boccranopnenue neca
Iociie moXxapa», «KocrucreMa o3epa», «ArpoueHos», «KpyroBoport BELECTB U IOTOK SHEPTHH B
arporeHose», «IIpumepsl ypOosKkocucTeM».

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, uydesa NTUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTuyeckas padora «3ydyeHue u onucanue ypO0o3KOCHCTEMBI».

JlaGopaTopHas padora «/3ydeHune pazHooOpa3usi MEIKUX IMOYBEHHBIX WICHUCTOHOTHUX B
Pa3HbIX IKOCHCTEMAX ).

IKCKypeust «IKCKypCcHs B THIIMYHBIA OmoreoreHos (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM TOMMEHHBIH JIyT, 03epo, 00I0TO)».

IKCKypeus «IKCKypCUs B arpO3KOCHCTEMY (Ha MOJI€ WIH B TETUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiod6aabHasi IKOCHCTEMA

buocdepa — oOmennanerapuas obojouka 3eMiu, /i€ CYIIECTBYET WIIU CYyIIEeCTBOBaia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. 1. Bepuaackoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUs Onocdepbl. OcodeHHOCTH OHOCheEphl KaK TiIo0abHON
skocuctembl. JluHamuuyeckoe paBHOBecue B Ouochepe. KpyroBopoTel BemiectB U
OMOreoXMMHYECKHe IUKIBI (Yriiepo/a, a3oTa). PUTMHUHOCTS siBIeHU B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, YCTHIHU, TPOIMHYECKUE Jieca,
BbICOKOTOphsi. Kilumar, pacTUTeNbHbIN U )KMBOTHBIM Mup 6MoMoB cymn.CTpykTypa U (QyHKIHS
KHBBIX CHCTEM, OIIEHKA UX PECYpCHOIr0 MOTEHIMaIa U OMOCHEpHBIX (PYHKIIHMA.

JdemoncTpanuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3tocc.

Tabmuuer u cxemsl: «I'eocdepsr 3emnu», «Kpyropopot azora B npupone», «Kpyropopor
yriaepoaa B npupoae», «KpyroBopor kuciopoja B npupojae», «KpyroBopot Bojbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «KinMmarnyeckue nosica 3emnny, « T'yaapay, «Taiiray, «CMmenanHbIi
necy, «llIupokonucTBeHHsbld aecy, «Crenby», «CaBanHay, «IlycteiHay, « Tponuuecknii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKoornyeckue KpU3UChl M WX MpUuYUHBL. BoszneiicTBue uenoBeka Ha Ouocoepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa BO3yXa. 3arpsi3HEHUE BOAHOMU cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpONIOreHHOE BO3/IEHCTBUE HAa PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOIO
U KUBOTHOro Mupa. OCHOBHbIE NPUHIUINBI OXpaHbl npupoisl. Kpacueie kuuru. Ocobo
oxpansiemble npupoubie Tepputopun (OOIIT). boTannueckue caapl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE IPUHILIMAIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U NMPUPOAbI. PanmoHanbHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHE OMOJIOTHYecKoro paszHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH INI0OATBHBIX SKOJIOTHUECKUX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BEpOSATHBIE MOCIIECTBUSI.



Pa3BuTHe METONOB MOHMTOPMHTA pPa3BUTUS OMACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemsl, obecneuusaowjue OOCMYn K UHGOpMaAyuu NO COCMOSAHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUmayuy IKoCUcmem u cnocobvos 6opbOvL ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemHbIX 3KOCUCTEM.

JdemMoHcTpanuu

Tabmupt u  cxembl: «3arpsizHeHHE aTtMmocepbl», «3arps3HeHHEe TUApPOcepbI»,
«3arpszHeHue nouBk», «IlapaukoBsii 3 dekT», «Ocobo oXpaHseMbie TPUPOTHBIC TEPPUTOPUNY,
«Mopenu yrpaBisieMOro MUpa.

Ob6opynoBanue: Gpororpaduu 0XpaHIeMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

OdI'OC COO ycraHaBnmuBaeT TPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyJaroluMUCs
MIPOrpaMM CPETHETO O0IIer0 00pa30BaHUs: JIMYHOCTHBIC, METAPEAMETHBIE H MPEAMETHEIE.

B cTpykType JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTHUU BBIICICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHICKONW  TpaskJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIpEAeNICHUIO,
Haluyue momusayuu K OOYYEHHIO OHWOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXICHHI JIMYHOCTH Ha OCHOBE KIFOYEBBIX IICHHOCTEH W MCTOPUYCCKUX TPATUIMA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHWsl, Haluuue NPABOCO3HAHUS  SKOJOTHYECKOW  KYIbTYpHI,
CnOcobHOCMU CMAUMb TIETH U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 OHMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATENBHON AEATEILHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHUMCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH M AYyXOBHO-HPABCTBEHHBIMH LEHHOCTSMU, MPUHATHIMU B
o0miecTBe TpaBHJIaMH W HOPMAaMH TOBEICHHUS W CIIOCOOCTBYIOT TpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, NMATPHOTU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YEIOBEKY TPyAa U CTapIIeMy MOKOJEHHUIO, B3aMMHOIO
YBOXKEHUSA, OEpPEe)KHOr0  OTHOIICHHWS K  KyJIbTYpHOMY  HAclIeAUI0 U TPATULUAM
MHOTOHAllMOHAJIBHOTO Hapozaa Poccuiickoit denepanun, MPUPOAE U OKPYKAIOUIEH Cpee.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHS Y4eOHOTO npeaMera «BHoIorusy JOKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaloIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOKICHUH, COOTBETCTBYIONIUX  TPATUIIMOHHBIM IICHHOCTSM  POCCHUCKOTO  OOIIeCTBa,
paciMpeHue >KU3HCHHOTO OIbITa M OIBITAa JIEATEIHPHOCTH B MPOIECCE PEaTH3aI[ii OCHOBHBIX
HaIpaBlIEHUH BOCTIUTATEILHOMN 1eATEeIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMU  OOYyYaromierocss Kak AakTUBHOTO W
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO 00IECTBa;

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U TT03HABATEIIbHBIX 33]1a4, BBIMTOTHECHHH OMOJIOTHICCKUX SKCIICPUMEHTOR;

CIIOCOOHOCTh  OTNPEENSITh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH e€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMH YOSk ICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMA U COIMATbHBIM
TOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIPOILIECCE COBMECTHOTO BBINOJIHEHUS YYEOHBIX,
MO3HABATENBHBIX U HCCIENOBATENbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHS K MHEHHIO
OINIIOHEHTOB TP 00CYXKICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKO 1€ATEIbHOCTH;



2) NIAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTD POCCUUCKON IPakIaHCKOW MICHTUYHOCTH, TAaTPUOTHU3MA, YBOKCHHS K
CBOEMY HApoAy, YyBCTBAa OTBETCTBEHHOCTH Imepel PoauHOl, ropaocTu 3a CBOMl Kpail, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, IPOILLUIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIIEAHNIO U MAMITHUKAM IPUPOJbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAuYeHUs OHOJOTMU B TMO3HAHMM 3aKOHOB MPUPOABI, B KU3HU YEJIOBEKa U
COBPEMEHHOI'0 00IECTBA;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HAHUE JIyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoxa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT0 MIOBEICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIIHIO U MPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYACH HA
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMYUBOTO OYTyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
NPUHATUSA HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBHUH € TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOEC OTHOIICHHWE K MUY, BKIIOYAs ICTCTHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUM;

IMOHMMAaHHKE HMOLIMOHAJIBHOT'O BO3/IEUCTBUS )KMBOU MPUPOJIbI U €€ HIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIJIEHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (OPMHUPOBAHMA  KYJbTYPbl  3/10POBbSI M
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MOHUMAaHKUE W peau3alus 30pOBOro U 0e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHN M OTHbIXA,
perynsipHasi (u3UYEeCKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U ICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30MacHOT0
MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOCH;

OCO3HAHUE TOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJIEHUS aJKOTOJIA,
HapKOTHUKOB, KYpeHUsI);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JCATEIHHOCTH TEXHOJIOTHYECKOW M COIMAILHOM HAPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSITEIIBHO BBITIONHATH TAKYIO JEATETHHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodeccCHoHATBbHON AeITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JIOTHYeCKOro BOCITUTAHMA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJbTYPbI: NPHOOPETEHHE ONbITa IIAHUPOBAHMS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IIOCIEICTBUN [l OKpYXKArOIEeH Cpebl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHYECKMX NpoOJIeM M IMyTed HX pelieHHS;

CIOCOOHOCTh UCHOJB30BATh MPUOOpETaeMble IPU U3yYEHUN OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU TNPOOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IPHPOJIOINOIB30BaHUEM (COOIIOACHNE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIIPABJIECHHBIX HA COXPAaHEHHE PaBHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OMoChephl);

aKTUBHOE HENpUsATHE AEHCTBUH, MPHUHOCSIIMX Bpel OKpYXawolledl NpupoaHoil cpexe,
yYMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATh UX;

HQJINYME PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHUS, 3KOJOIMUYECKOW KYJbTYpPbI, OIbITa
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBaTbCSI HMHU B
[I03HABATEIbHONM, KOMMYHMKAaTUBHOW M COLIMAJIBHOM NPAKTHKE, T'OTOBHOCTUM K YYacTHIO B
IPAKTUYECKOHN JEATeIbHOCTH 3KOJIOIMYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM MNpPAaKTUKH, OCHOBAHHOTO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPILLICHCTBOBAHHE A3BIKOBON U UUTATEIbCKON KyJIBTYphl KaKk CpeJICTBA B3aUMOJIEHCTBUS
MEXy JI0JbMU U MIO3HAHUS MUDA;

MOHMMaHKUE CHenu(uKu OMOJOTMM KaK HAayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHHU
palMOHAIBFHOIO HAYYHOI'O MBIIIJICHHS, CO3aHNUHU LIEJIOCTHOTO MPEICTABICHH 00 OKPYKAIOLIEM
MHUpE KaKk O €IUHCTBE IpPUpOJbI, 4YeJIOBeKa M OOLIeCTBa, B IO3HAHUM TNPUPOIHBIX
3aKOHOMEPHOCTEN U peleHNH MpoOIeM COXpaHEHHs IPUPOJTHOTO PaBHOBECHS;

yOEeKAEHHOCTh B 3HAUMMOCTHU OMOJIOTHM JUIsl COBPEMEHHOM HUBUIIM3AIUHN: 00eCTIeueHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEJUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTell BBIXOAA U3 TNTOOAIBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIUOHAIIBHOMY
HCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B LIEJSAX MOBBINICHUs OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTHM, KaK COCTaBHOM yacTH (YHKIHOHATIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoii IpH U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHUS /I aHajiu3a U OOBACHEHUs SBJICHUU
OKpY’KaloIIero MHpa M NPOUCXOIAIIMX B HEM H3MEHEHWMH, yMEHHE JenaTb O0OOCHOBAHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIONIUXCSA JAaHHBIX C IEJbI0 TOJy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HAaHHE LIEHHOCTH HAayYHOW IESTEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O U CaMOOOpa3oBaHHIO, K
aKTUBHOMY TIOJYyYEHUIO HOBBIX 3HAaHUH MO OWOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
NOTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI



MertanpeaMeTHble pe3ysbTaThl OCBOEHUs ydyeOHOro mpeamMera «buonorus» BKIIIOYAIOT:
3HauMMble Ui (QOPMHUPOBAHHUS MHPOBO33PEHHUS  OOYYAIOLIMXCA  MEKAMCLUUIUIMHAPHBIE
(MexxnpeIMETHBIC) OOILICHAYYHBIC TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KaPTUHBI MHpa
U cnenu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4yHbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIEOBAaHUE, HAOJIOJEHUE, U3MEpPEHHE, SKCIEPUMEHT U JIpyrue); YHUBEpCaJlbHbIE
yueOHbIe neiicTBUs (IO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAOIINE
(dbopMupoBanre (QyHKIIHOHATHHONH TPAMOTHOCTH M COIMATBHON KOMITETCHIIMH OOYy4YaIOUTUXCS;
CIIOCOOHOCTh 0o0y4aromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAaHUS M YHUBEpCalbHble YydeOHbIE JEHCTBHS B IIO3HABATENbHOM U
COLMAJIbHOW IIPAKTHUKE.

B pesynprare wu3ydyeHuss OHMOJOIMHM Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT chopMmupoBaHBI MO3HABATEIbHBIC YHHBEPCAIBHBIC YYCOHBIC JCHUCTBUSA,
KOMMYHHUKATHBHBIE YHUBEPCAIbHbIC Y4eOHBIC JCHCTBUS, pETYISTHBHBIE YHUBEPCAIbHbIC
y4ueOHbIe IeCTBUS, COBMECTHAs ACATEIbHOCTb.

MeramnpeaMeTHble pe3ysibTaTbl OCBOEHHs IPOTrpaMMBbl CpelHEro oOuiero odpazoBaHUs
JIOJKHBI OTPayKaTh:

OBgJiajleHNe YHUBEPCAJIbHBIMH Y4eOHBIMM MIO3HABATEIbHBIMH 1€ CTBUAMU:

1) 6a3oBble JIOrMYeCKHe IeHCTBHSL:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MpPOBaTh IMpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJb30BATh MPH OCBOCHUM 3HAHUH NPUEMBI JIOTHYECKOT0 MBIIIUIEHUS (aHAIN3a, CUHTE3a,
CpaBHEHHU, KiacCU(pUKaluu, OOOOIIEHUs), pPaCKpbhIBaTb CMBICI OHOJOTMYECKUX MOHITUN
(BBLAETIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATD CBSA3H C IPYTUMHU HOHATHAMM);

OIpeNIeNIATh LEeNU JACATeNbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH HX JOCTHIKCHMS,
COOTHOCHUTB PE3YyJIbTaThl AESITEIbHOCTH C TIOCTABJICHHBIMU 1IENISIMU;

HCIOJIb30BaTh OHOJOTHYECKUE MOHATHUS s OOBSICHEHHUsS (PAKTOB U SBJICHHUM >KUBOM
HIPUPOJIBI;

CTPOUTH JJOTUYECKHUE PACCYKJCHUS (MHAYKTHBHBIE, IeAYKTUBHbIE, IO aHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHHIX, (DOPMYyTHpPOBATH BHIBOJBI H
3aKJIIOUEHNUS;

IPUMEHATh CXEMHO-MOJIENIbHbBIE CPEJCTBA AJIS MPEICTaBICHUS CYIECTBEHHBIX CBs3ed U
OTHOLICHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IUJIaH peLIeHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepruaIbHbIX
U HeMaTepualbHbIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JIESATEIBHOCTh, OLEHHBATH COOTBETCTBHUE PE3YJbTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBAaTh M BBIIOJHATH pPabOTy B YCIOBHUSIX pEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILUICHUE IIPU PEILICHUH KU3HEHHBIX TPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIa/IETh HaBbIKAMH y4e€OHO-HCCIIEeI0BATENIbCKON M MPOEKTHON NIeATENbHOCTH, HAaBbIKAMU
paspelieHus: nmpodsieM, cocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
peleHHsI MPaKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh pa3jMYHble BUABl JEATEILHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpEeTaINH, MPeoO0pa30BaHNI0 U NMPUMEHEHHIO B YUEOHBIX CHUTYaIUsX, B TOM 4YHCIE MpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMH U METO/IaMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIIECTBEHHBIE CBA3M M aKTyaJlH3WpOBaTh 3ajlady, BbIIIBUTaTh
TUIOTE3Y €€ pellieHus, HaXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
napaMeTpsl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKHU OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLIEHUBATh IPUOOPETEHHBIN OMIBIT;

OCYILIECTBIISTh IIEJICHAINIPABICHHBIN MOUCK TMEpPeHOoca CPEACTB M CIIOCOOOB JIEWUCTBUS B
poecCHOHATLHYIO Cpey;

YMETb MEPEHOCUTh 3HAaHUS B  [I03HABATEIbHYIO M  IPAKTHUYECKYI0  00JacTH
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX 001acTel;

BBIBUTATh HOBBIC WJEH, MpelsiaraTb OPUTHHAIbHBIE TOJIXOJbl U pPEIICHUs, CTaBUTh
poOJIeMBI U 3aJ1a4H, JOIMYCKAOIIUe albTepPHATUBHBIC PELICHUS.

3) pa6ora c undopmamueii:

OpPUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HH(OpMamuu (TeKcTe y4eOHOro mocooOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOIOTMYECKUX CIOBApSIX U CIIPABOUYHUKAX, KOMIIBIOTEPHBIX
0asax mgaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HMH(OPMALMIO PA3IMYHBIX BUAOB U (hopm
MIpe/ICTaBICHMS], KPUTUYECKHU OLIEHNUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3alMpOoChl UM MNPUMEHATHh pa3IM4YHbIE METOJbl INPH IOHCKE M OTOOpe
Oounosornueckoi nHpopmalu, HeoOX0AUMOM JIJIsl BBIMIOJTHEHUS YI€OHBIX 3a/1a4;

MpHUOOPETaTh OMBIT KCIOJIB30BAaHMS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpeACTaBICHHUs OHOJOTHYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIHIbI, PUCYHKH U JIPYTroe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KAaueCTBE CpEACTBAa Mpu padoTe C OUOIOTrHYECKOM
nH(popMaluen: NPUMEHITh XUMHUYECKUe, (PU3HUECKHe U MAaTeMaTU4YeCKUEe 3HAKH U CUMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HWCIHOJb30BaThb U NPeoOpa3oOBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIJIETh HAaBBIKAMU pPAclO3HAaBaHMUS U 3allUThl HHGOpManuu, WHPOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

Ogaanenne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBHSIMU:

1) obmenue:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BceX cepax >KM3HM, aKTMBHO Y4acTBOBATH B JIMAJOTe
WM TUCKYCCHM MO CYILIECTBY 00CYXk/JaeMoil TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATh
CYXJEHHs] OTHOCHUTEIIbHO BBINIOJHEHHUS IMpelajaraeéMoil 3agaud, YYUTBHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB TUAJIOTA UIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHbIE CpEACTBA OOLICHHs, MOHMMAaTh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYallUil, yMETh CMATYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;



BJIAJIETh PA3JIMYHBIMU Crloco0amMM OOIIEHUS U B3aMMOAEHUCTBUS, NOHUMAaTh HaMEpPEHMS
ApYTUX JIOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araThb CBOX0 TOYKY 3PEHMSI C HCIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaJIbHOU paOOTHI IpU
peleHny OMoIoruyeckol npodieMsl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS I'PYIIOBBIX
(dbopM B3aMOACHCTBUS NIPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JESITEIBHOCTH, OPraHM30BBIBATE W KOOPAMHHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHMU
YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI'0 YYaCTHUKA KOMaHJIbl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECU C INO3ULHMHM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3IMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAXKEHHE, ObITh HHULIMATUBHBIM.

OgyajeHne yHHBePCAJIbLHBIMHU PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopraHu3anms:

UCMOJb30BaTh OWOJOTMUECKUE 3HAHUS JUISl BBIABICHHS MNpOOJEeM W HX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH I1€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENILHO OCYILECTBIIATh MO3HABATENIBHYIO JIESTENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBbIE 337ayl B 00pa30BaTENbHON NEATENBHOCTH MU
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacipsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHU;

JienaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOI APYAULIMU B Pa3HBIX 00JACTIX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedeKcuu Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBHIMA
U MBICIIUTENbHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHUH, UCIIOJIL30BaTh MPUEMBI peQIIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEIlICHMS;

YMETh OLICHUBATb PUCKU U CBOEBPEMEHHO IPUHMMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI M apTYMEHTBI APYTUX [IPH AHAIU3E PE3YIbTATOB ACSTEIbHOCTH;



3) npuHsATHE CeOsl M IPYTHX:

MIPUHUMATD ce0sl, MOHNUMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U IPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU IPYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIbTATHBI

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUS COJEpKaHus ydeOHoro mpenmera «buonorus» Ha
YIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha obOecrieueHrne MpopUIbHOTO 00yUeHUs 00yJarOIIHXCS
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OM0JI0ruy HayuyHble 3HAHUS, YMEHHSI U CIIOCOOBI
JeWCTBUI 1O OCBOGHUIO, HHTEPIPETALUU U NPEe0oOpPa30BaHUIO 3HAHUM, BUIBI JESATEIHLHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUI U UX MPUMEHEHHMIO B PAa3IMUHBIX y4EOHBIX, a TaKKe B PEaJbHBIX
KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3yapTaThl MPEeACTaBICHBI IO FOJIaM U3YyUEHUS.

[IpenmerHbIe pe3ynbpTaThl OCBOCHUS yaeOHOTO0 npeamera «bruomorus» B 10 knacce nomxHel
OTpaXkaTb:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBaHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI I PEIICHUT
pobJIeM PaMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKIIAIE POCCUHUCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BIIQJICHUE CUCTEMOW OHMOJOTMYECKMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (JKU3HB, KJETKa, OpPraHu3M, METa0OoJH3M, TOMEOCTas,
caMOpEeryJIlLts, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTb, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kieroyHas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi TeopHs HaclneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT0o00pasusi U MPOUCXOKIEHHUS KYJIbTYpHBIX PAaCTE€HUI), 3aKOHBI (€AUHOO0Opa3usi MOTOMKOB
MIEpPBOrO MOKOJIEHUS, PACUIEINIEHUs, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHON wu3MmeHunBocth H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O IO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAHUX KHUBBIX 00BEKTOB (ONMCaHKE, U3MEPEHHE, Ha0II0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U JYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHMM, KMBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACSATENbHOCTH, TPOTEKAIOIUX B OPraHU3Max paCTeHU, )KUBOTHBIX U YEJIOBEKaA,
OMOJIOTMYECKUX MPOLIECCOB: OOMEHA BELIECTB (META00IN3M), IPEBPALLCHUS SHEPTUH, OpPOXKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHoMJaMu KJIETKH U HX (QYHKIUSIMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW W X (PyHKUUSIMHU, MEXAY OpraHaMH M CHCTEMaMU OPTraHOB y
pacTeHuil, >KUBOTHBIX M 4YeJlOBeKa M UX (YHKUUSAMH, MEXKIY CHUCTEMaMH OpPraHOB U UX
GyHKIMAMHU, MEXAy STanaMu oOMeHa BeIIeCTB, 3TallaMH KJIETOYHOTO IMKJIA M >KU3HEHHBIX
LMKJIOB OpPraHW3MOB, JTanmamMu 5SMOPHOHAJIBHOIO pPa3BUTUS, TE€HOTUIOM U (PEHOTHIIOM,
(dbeHoTUIOM U pakTOpamMH cpeabl OOUTaAHUS;



YMEHHE BBISBIATh OTIUYMUTEIbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY ISl IOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

yMEHHE penatb OMOJIOTHUYECKUE 3a/1a4H1, BBISBIISATh IPUIHMHHO-CIICICTBEHHBIC CBSI3U MEXKTY
HCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U MPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHITH JIaDOpaTOpHBIE U IMPaKTUYECKHe padoThl, cOO0IaTh MpaBWia MPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraThb TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCTEI0BaHNS, AaHATM3HPOBATH MOIY4YEHHBIC PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIEAOBAaTEIbCKOM paboTe Mo OMONOrHH, SKOJOTUU U
MeIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M IMYOJWYHO IPEICTABIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OIICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B 00JaCTH OMOIOTHH
U MEAWIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HAIPABICHHOE H3MEHEHHUE
TeHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BEIOOP OymyIiel mpodecCHOHATLHOM IeATEIIBHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO3SHCTBA, MUAIIEBOI
MIPOMBINUICHHOCTH, YIIIyOIsATh IO3HABATENbHBIN HHTEPEC, HAMPABICHHBINA HA OCO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAOHKEHNE OMOIOTHYeCKOro 00pa3oBaHUs B OpraHU3aIMIX
cpenHero npo(ecCHOHaTbHOTO U BHICIIETO 00pa30BaHUsI.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorusi» B 11 knacce nomxHbl
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MeCTe U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IMO3HAHUU 3aKOHOB
MPUPOJABI U PELIEHUU SKOJIOTMYECKUX MPOOJEM UYeIOBEUYECTBA, a TAKXKE B PELIEHUU BOIPOCOB
palroOHaIBHOTO MPUPOJIONIOIB30BaHUA, U B POPMHUPOBAHUY LIEHHOCTHOI'O OTHOIIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHHMM, KOTOpasl BKJIIOYAET OIpeNeieHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJIAraloNIMX OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Ouocgepa), Ouomormueckue TeopuH (dBosrouuoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopusi sBomooruu), yueHus (A. H. CeBepuoBa — O MyTAX M HaIpaBlIECHUSX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bopa), mpaBuna (munumyma 0. JIubuxa,
HKOJIOTUYECKOM MUpaMUIbl SHEPTUH), runoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yYMEHHE BJaJeTh OCHOBHBIMH METOJaMU HAy4YHOIO TIIO3HAHUS, HCIOJIb3YEMBIMU B
OMOJOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (ONHUCaHUE, H3MEpEHHe,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OLICHKH aHTPOIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHBbIE MPHU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa,
AJJIONATPUYECKOr0 U CUMIIATPUUYECKOTO BHI000pa30BaHUs, BIUSHUS ABWKYIIUX CUJ HBOJIOIUU
Ha TreHO(OH]| MOMYJISALUHU, MPUCIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHusl, YepeIoBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAX;



YMEHHE YCTaHaBIUBATh B3aUMOCBSI3M MEXAY ITPOLIECCAMH SBOJIIOIMHU, ABMKYILIUMU CUIaAMH
aHTPOTIOreHe3a, KOMIIOHEHTAMM PAa3JIMYHBIX SKOCUCTEM U TMPUCIOCOONICHUSMU K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIISTh OTIUUYUTEIbHbIC MPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BU/IOB
K cpene obutaHus, aOMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOIOTHIO U
CHUMBOJIUKY JUIsl JOKa3aTeJIbCTBA POJACTBA OPIaHHU3MOB pAa3HBIX CUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHMs, €AMHCTBA YEIOBEYECKUX pPac, HEOOXOTUMOCTH
COXPaHEHUS MHOroo0pasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHE peratb OMOJIOTHYEeCKUE 3a/1a4H1, BBISBIISATh IPUIHMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIETyeMbIMU OMOJIOTUYECKMMU TPOLIECCAMU U SIBJIICHUSIMH, JI€JIaTh BBIBOJbI M IPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, COOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000pPYIOBAHUEM;

YMEHUE BBIJBUTATh TUIOTE3bl, MPOBEPATh HMX HKCICPUMEHTAIBHBIMU CpPEJICTBAMH,
(bopMyIHpys 1EeNb UCCIETIOBAHNS, AaHATH3UPOBATH TIOJTYYEHHBIC PE3YJIbTAThl U JICJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe MO OWOJIOTHUH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M IYOJWYHO IPEACTABIATH
MIOJIyYE€HHbIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHME OIICHMBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUHM >KU3HM, YENOBEKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CHOCO0ax MperoTBpalleHHs] TT00aIbHBIX
M3MEHEeHUH B 6uocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OyayIIei mpodeccuoHaIbHOU IeATeThHOCTH B
o0acTu OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHNUS, MEIULIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO XO34WCTBA, MUIIEBOI MPOMBIIIIIEHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOQPECCHH U TTPOIOJKEHNE
Ouosoruuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne H IpakTny (undposbie)
u/n aAauMEHOBaHHE Pa3/1ejIOB H TEM NPOrpaMMbI Bceer KOHTpoﬂbﬂble ecKIe 06pa3OBaTeJIbHLIe
0 padoThI
padoThI pecypcol
1 buonorus kak Hayka
2 JKuBble cucTembl U UX U3y4EHUE 2 1
3 Buosorus kinerku
4 XuMHYecKasi OpraHu3aIusl KICTKH 10 2
5 CtpoeHue v PyHKIIUU KIETKU 8
6 OOMeH BelecTB U MPEBPAIlEHUE SHEPTUH B KIIETKE 9 4
7 Hacnencrennas uadopmanus u peanu3anus e€ B KJIETKe 9
8 JKU3HEeHHBIN TUKI KIETKH 6 1
9 Crpoenne u QyHKIIMHA OPTaHU3MOB 17
10 PasMmHOXeHME 1 pa3BUTHE OPTaHU3MOB 8 3
11 I'eneTnka — HayKa O HaCIEJCTBEHHOCTH U U3MEHUYUBOCTH 5 1
OpPTaHHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 2
14 I'enernka yemoBeka 3 1
15 Cenexnust OpraHu3MOB 4 3
16 buoTtexHonorus ¥ CHHTETUYECKasi OMOIOTHS 4 1
17 PesepBHoe Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 29
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPaMMbI Koutpoabubie | IlpakTuyeckue (wipposrre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 3apoxkIeHUE U PA3BUTHUE IBOJIOIIMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
2 MukposBOTIONHS U €€ pe3ylbTaThl 14 2
3 Makpo3BOTIOIUS U €€ Pe3yIIbTAThI 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5 [TporcxoxaeHUE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aWMOOTHOIIICHUSX
6 OpPraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYKarolleu cpenou
Opranusmsl 1 cpefia OOUTaHus 1.5
DKOJIOTHs BUAOB U MOMYJISLINNA 0.5
DKOJIOTHS COOOIECTB. DKOJIOTHUYECKUE CUCTEMBI 12 0.5
10 brocdepa — rimobaneHas sKocucTeMa 6
11 YenoBek ¥ OKpYKaroIias cpeia 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

Kon Jlar
IIpax
Ne TPOJI a
THYec JyieKTPpOHHBbIe HU(POBbIE 00pa3oBaTeIbHbIE
n/ Tema YpoOKa Bceer bHBI H3y4
KHe pecypcebl
I 0 e Sor eHH
pado pa s
bl
ThI
1 bronorms kax KOMILISKCHS Hayka I KaK 1aCTb 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO0 00IIeCTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIE CUCTEMBI U X CBOMCTBA 1 list=PLgU6VDvVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=1 pp=iAQB
3 YpoBHEBast OpraHu3anus )KUBbIX CUCTEM 1
4 VICTOpHST OTKPEITHS M H3YHEHHUS KICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas Teopust
MeToapb! MOJIEKYJIIPHOM M KJIETOUYHOM OMOJIOTHH.
[MpakTudeckas padora «3ydeHre METOI0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJIETOYHOU Omooruu (xpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anekTpodopes, nuddepeHnaibHoe index=4 pp=iAQB
ueHtpudyruponanue, [1L[P)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XUMHAYECKUH COCTaB KIIETKH 1 list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
7 MurepanbHbIe BEIECTBA KICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouonoruyeckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

OpFaHI/I‘IeCKI/IC BCIIECTBA KIICTKHU — OeJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=I1KstGzYECKQ

8 fjﬁgﬁ:;pf::eﬁ ﬁiﬁﬁfgﬁ:ﬁ z’;;:“e Oenxo ¢ list=PLgU6VDVvRpuoi TLeXcIBiRZ2J0h2BghjUJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CoiicTBa, Knaccudukaims U GyHKIHH OSITKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 Oprannueckue BEeHIecTBa KJIETKU — YIIJIEBOJIbI h.ttps://WWW'VOUtUbe'(EomlwatCh:? V:nOkHGOAZHW
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 OpraHnuyeckue BeIlecTBa KJIETKHU — JIMITUIBI httpS://WWW'VOUtUbe'comlwatCh?\{:hquRoTpYb
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxnennossie kucnorsl. JJHK n PHK.

12 https://resh.edu.ru/subject/lesson/3840/

13 Crpoenne n dyniimt AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3840/
Hykneosuarpugpocharsr (HTD)
Cexsenuposanre JJTHK. MeTobl TeHOMUKH http.S://WWW'VOUtUbe'Cor.nlwatCh?\{:BD 6OWhZ.Vf

14 ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

TPAHCKPUIITOMUKH, IIPOTEOMUKH index=11 pp=iAOB
MeTozp!l CTpyKTypHOU OHOJIOTUU
15 Tect "XuMuyeckuiicocTaB KiIeTKH"
16 Tumer kietok. [Ipokapuorudeckast KiIeTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[TpakTnueckas padora «/3ydeHue CBOMCTB
KJIETOYHOM MEMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN anmapar KJIEeTKU

19

HememOpaHHbIe OpraHouAbl KJIETKU

20

[ToryaBTOHOMHBIE OPTaHOU/IbI KIIETKHU:
MUTOXOHJIpHH, TU1acTubl. JJabopartopHas pabota
«HMccnenoBanue mia3Moian3a U Jemia3mMoinsa B
pacTUTEIBHBIX KIETKAX)»

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenwe u GpyHKIINH siapa

22

OI[HOMGM6paHHBIe OpraHouJibl KJICTKH.
HpaKTI/I‘-IeCKaﬂ pa60Ta ((I/ISY‘ICHI/IG JABUIKCHU A
OUTOILIaA3MbI B paCTUTCIIBHBIX KJICTKAX»

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas padorta «3yuenue
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOB)
Tect "CtpoeHue U GyHKIMU OPraHOUI0B
KJIeTKH"

24

ACCUMMIISIIIHS ¥ TUCCUMHUJISIIIASI — J[BE CTOPOHBI
MeTaboau3ma. THrbl OOMEHa BEIEeCTB.
JlaGoparopHas pabota «13yueHue
KaTaJIMTHYECKOM aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTaliasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKkTep peakiuil
KJIETO4YHOro MeTabonu3ma. JlaboparopHas pabora
«M3ydyeHune pepMEeHTaTUBHOTO PACIICTIIICHUS
MIEPOKCH/Ia BOJOPO/IA B PACTUTEILHBIX U
’KMBOTHBIX KJIETKaX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOphI U OETKU-UHTHOUTOPHI

27 ABTOTpOQHBII TUIT 0OMEHA BEIIIECTB
28 dorocuHTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwuntes. Jlaboparopuas paborta «CpaBHeHHE
nporeccoB GOTOCHHTE3a M XEMOCUHTE3a»
AHa’poOHbBIE OpraHu3Mbl. BBl OpoKeHHS.
30 JlabopatopHas padoTta «CpaBHEHHE IPOIIECCOB
OpOXKEHUS U IBIXaHUS»
31 ASPOGHRIC OPraHH3Mbl. ITallbl SHEPrETHICCKOO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOpPaHHOTO TPaIM€HTa IPOTOHOB.
Cunre3 AT®: padora npoTroHHOU ATd-crHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpurius — mMaTpuuHbiii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsiuus u e€ Tamnsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposane amutoincior. Pomb pbocom s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranusaiys reHomMa y MpoKapuoT U DYKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MornekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. Tect "OOMeH BelecTB U YHEPruu" D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycbl — BHeK1€TOUHbIE POPMBI KUZHU U

39 oOyuraTtHele apa3utsl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zianue Moelid BUpycay
40 Bup yCHBUIe 38007ICBAHHA HCIIOBCKA, KUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacTCHUHA
41 HanorexHomornuu B OMOJIOTHHA U MEIULIMHE
42 JKW3HEHHBIN LUK KIETKU https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsriii cuare3 JJTHK
Xpomocomsl. JlabopaTopnast paborta «M3yuenue https://WWW.voutube.(fomlwatch.’? V:-kTF5ESId.JA
44 XPOMOCOM Ha TOTOBBIX MUKDOTpENAPATaXy !lst:PLq U6V[_)vau0|TLeXcI BiRZ2J0h2BgbjUJ
index=13 pp=iAQB
45 Jlenenue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
TuIel KIEeTOK. KapI/IOKI/IHGS 1 OUTOKHUHCE3.
6 JlabopaTtopHas pabota «Habmronenne Mutosa B
KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Pery LIS AH3HEHHOTO WHKITA KIETOK https://www.voutube.cor_n/watch’?\{:quhESOXFL
47 Konrponsas pabora Ne 1 "Kreria" W I|st:PLqU6_VDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHu3Mm Kak eJHHOE [EJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuii. JlTaboparopHas padota

«3yueHne TKaHel pacTEHUI»
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKUBOTHBIX U YeoBeka. JlaboparopHas

50 . 1
pabota «3yueHue TkaHel KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabora «M3y4yeHure opraHoB LIBETKOBOI'O 1
pacTeHus»
52 Ornopa Tena opraHu3MoB 1
53 JIBMO>KEHHE OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [luranue opraHu3MOB 1
55 [TuTanne MO3BOHOYHBIX )KMBOTHBIX. 1
[TumieBapuTenbHas CUCTEMA YEIIOBEKa
56 JlpIxaHue OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHWe MO3BOHOYHBIX JKUBOTHBIX H YEJIOBEKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCOpT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHas CHCTeMa IM03BOHONHBIX KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 Beoiienienne y opraHu3mMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 MMMyHHas cuctema yenoBeka 1
63 Pa3npaxumocTs 1 peryssinys y opraHu3MoB 1
64 I'ymopatbHas pery i i SHAOKpHHHAs 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 @DopMbI pa3MHOKEHHUSI OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHO)KeHUE
67 Metios 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

['amerorenes. OOpa3oBaHue U pa3BUTHUE MOJOBBIX
kieTok. JJaboparopnas pabora «3yuenue
CTPOCHUS IMOJOBBIX KJICTOK Ha 'OTOBBIX
MUKpOIpenaparax»

69

NunuBuayanbHOE pasBUTHE OPraHU3MOB —
OHTOTI'EHE3

https://resh.edu.ru/subject/lesson/5630/

70

3akiagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JMCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3BuTue xxuBOTHBIX. JJaboparopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOIbIIIeH TO3BOHOYHBIX JKUBOTHBIX

72

Pa3zMHOXEeHHME U pa3BUTHE PACTECHUM.
JlaGopaTopHnas pabora «CTpoeHuE OpraHoB
Pa3MHOKEHHS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKIIBl pactennii. Tect "Pa3zMHOXeHne U
pa3BUTHE OPTaHHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Wcropus cTaHOBIEHUS U pa3BUTHS T€HETUKH KaK
HayKd

74

OcHOBHBIE TTOHATHS U CUMBOJIBI TEHETUKH.
JlaboparopHas pabdota «/Ipo3oduna kak 00BEKT
TEHETHUYECKUX UCCIICTOBAHUI

75

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipaktnyeckas
pabota "V3ydeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKpEIMBaHus y 1p030(HIIbl"

https://resh.edu.ru/subject/lesson/5386/

76

]_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

AHanusupyroiiee ckpeuiuBanue. Hernonnoe

77 1
JOMHUHHUPOBaHHE
Jurubpuanoe ckpenuBanue. [Ipaktuueckas
78 pabora «M3yueHue pe3ynbTaToB JUrHOPHUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEIIUBAHUS Y IPO30(DUITBI»
79 Luronorieckue ocHoBk AMruOpHAHOro 1 https://resh.edu.ru/subject/lesson/4725/
CKpelrBaHus. PelieHue 3a1a4 no reHeTuKe
80 ClerieHHOE HacjIeI0BaHue IIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHas TEOPHS HACJIEACTBEHHOCTH 1
82 I'eneTunka mona 1
83 I'eHOTHI KaK LIEJIOCTHAS CHCTEMa 1
['eHeTHUYECKHUIT KOHTPOJIb PA3BUTHUS PACTEHUIA,
84 JKUBOTHBIX U 4eJIOBeKa Perrenue 3a1a4 mo 1
TEHETHKE.
85 V3MeHYMBOCTD MPU3HAKOB. BU/IbI N3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoudukaoHHast “3MEHYNBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuannoHHbI# psi v BapualiioHHasi KpUBasi.
JlaGopaTtopHast pabota «HccnenoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKANMOHHON 1
u3MeH4nBOCTHU. [locTpoeHue BapuarmoHHOTO
pAlla ¥ BapualMOHHON KPUBOW»
88 PenorHririeckas HIMCHIHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KoMOuHaTHBHAs K3MEHUYUBOCTh
MyTanoHHast ©3MEHYHUBOCTD. [IpakTHueckas
89 pabota «MyTamuu y 1po30¢puiisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHUKpOIpenapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTALIMOHHOT'O IIpoLECCa.

%0 DONUTEHETHKA U IUTCHOMHKA

91 Peneriia enopeia. Hpairitiectas p? bora https://resh.edu.ru/subject/lesson/3653/
«CocTaBIlieHUE U aHAJTH3 POJIOCIOBHOM»

92 MeToapl METUITMHCKOU T€HETUKHI https://resh.edu.ru/subject/lesson/3653/
3Ha4YeHrEe METUIIMHCKON T€HETUKU B

93 NPEJOTBPALICHUN U JICUCHUH TCHETUIECKUX
3a0osieBanuii uenoseka. Tect "I'eneruka”
OcHoBHBIE TOHATHS cenekuuu. JlabopaTopHas

94 pabota «M3ydeHre COpTOB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHuil ¥ OO JOMAITHUX )KUBOTHBIX
Mertoapl cenekunoHHON paboThl. JlabopaTopHas

95 pabora «/3ydueHue METOI0B CEIEeKIINU https://resh.edu.ru/subject/lesson/3861/
pacTeHun»

96 JloCTHOKEHHS CeNCKINHH PACTCHHI 1 mHBOTHUHX' https://resh.edu.ru/subject/lesson/3861/
[IpakTuueckas pabora «[IpuBuBKa pacTeHU»

97 CoxpaHeHue, U3yueHHe U UCI0JIb30BaHHE
TeHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npousBojcTBa. [IpakTudeckas padota «/3yueHne https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOT UM

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETUYECKON
Ounonorun

100 | XpomocomHas U TeHHas WH)XXEHEepHUs

101 Menununckue 6norexHonoruu KonrponbHast

pabota Ne 2 "T'eneTrka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PesepBHsiit ypok. [ToBTOpenue, 06001meHue,
cuctemaruzanus 3HaHui torosas pabora 3a 1 1
kypc 10 knmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3
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OpomtonmonHas teopus Y. lapsuna

JBrKyiue cuiibl 3BOJIOLMU BUIOB 110 Y. /{apBuny

Bbopwba 3a cymiecTBoBaHMe, €CTECTBEHHBIH U HCKYCCTBEHHBINH OTOOD

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TCOPHUU 3BOJIFOIUN

OTalbl 9BOJJIIOUMOHHOTO IMpoLHecCa: MUKPOIBOJJIOLNUSA U MAKPO3BOJIFOIHA

o oA~ WIN| P

HOHYJBII_[I/IH — DJICMCHTAapHad €ANHUIA 5BOJIFOIITNU

RlRr R R R R

3akoH reHeruyeckoro pasHosecus Jx. Xapau, B. BaitnOepra.
JlaGopatopHas paboTa «BbIsBIeHHE N3MEHUNBOCTH Y 0COOEH 0JTHOTO
BUJIA»

0.5

DneMeHTapHbIe (PAKTOPHI IBOTIOIIUN

Dddext ocHoBarens. IhDHEeKT OYTHUTOYHOTO TOPIIBIIIKA

10

Murpanuu. U3omsamun nonyasiuii: reorpaduyeckasi, OnoJornaecKkas




11

EcrecTBeHHbIl 0TOOp — HaNpaBIAIOMHK (PaKTOp IBOITFOIUN

12 [TomoBoii oTOOp
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOLMH.

13 JlaGopaTtopHnas pabora «M3yueHue apoMopd030B U UAMOATANITAIUNA Y 1 0.5
pPacTEeHUN U KUBOTHBIX»

[Tpumepsl PUCTIOCOOICHHH Y OPraHU3MOB: MOP(OIOTHYECKHE,

14 ¢bu3nonoruueckue, OMOXUMUYECKHE, ToOBeieHYecKkue. JJabopaTopHast 1 05
pabota «IIpucrnocobieHust OpraHu3MOB M UX OTHOCUTEIIbHAS '
1[EJIECO00PA3HOCThY

15 Bupn, ero kputepuu u crpykrypa. Jlaboparopnas pabota «CpaBHeHHE 1 05
BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIO» '

16 CrpykTypa BHI2 1

17 BunooOpa3oBanne Kak pe3yabTaT MEKPOIBOJIIOIAN 1

18 CBs13b MUKPO3BOJIIOIMH U 3TTHJIEMUOJIOTUN 1

19 Makpossomtonus. [laneoHTonornyeckre MeToabl U3y4E€HHUsI dBOJIOLAN 1

20 buoreorpaguyeckne MeTo/1bl U3y4eHHs! SBOJIOLUU 1

21 OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOrHUECKUE METOIBI 1
U3y4EHHSI SBOITIOLIUU

99 MonekynsipHO-TeHeTHIeCKIEe, ONOXMMHYECKIE U MaTeMaTHYeCKHe 1
METO/IbI U3YUYEHUS IBOTIOIHNU

23 OO61mre 3aKOHOMEPHOCTH BOJTIOIIHH 1

24 AnantuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 9BOJIFOLIUU 1

25 HayuHble runoTe3sl IpOMCXO0XKACHUS KU3HU Ha 3emiie 1

26 JloHay4YHBIC IPEICTABICHUS O 3aPOXKICHUN KU3HU 1

27 OCHOBHBIE 3Talbl HEOPraHUYECKOH IBOJIIOIIUU 1

28 ['unoTe3sl 3apoXKICHUS KU3HU 1




Hctopus 3emnu u meroasl e€ uzyuenus. Jlaboparopnas padora

29 «M3yveHune u onrcaHne UCKOMTaeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OpraHu4ecKOi SBOIIOUN

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl 3BOJIIOIMU PACTHTEIBHOTO Mupa. [IpakTrueckas

32 pabora «3yueHne 0cobeHHOCTEH CTPOCHHS PACTEHUN Pa3HbIX 1 0.5
OT/ICTIOBY

33 OCHOBHBIE 3Talbl 3BOJIFOIUY )KUBOTHOI'O MHUpa 1

34 DBoumronus )KUBOTHBIX. [IpakTuyeckas padora «/3yueHue 1 05
0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KHBOTHBIX) '

35 Pa3BuTHe xu3HU Ha 3emiie IO ApaM U MepuoiaM 1

36 MaccoBbie BBIMUPaHUS] — HKOJIOTHUECKUE KPUZUCHI IPOIILIOTO 1

37 CoBpeMeHHBII HKOJIOTUIECKUI KPU3HC, €T0 0COOEHHOCTH 1

38 CoBpeMeHHasl CHCTEMa OPraHUIeCKOT0 MPOILIOTO 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1

40 AHTpOTIOJIOTHS] — HayKa O YEeJIOBEKE 1

41 Pa3Butue npecTaBieHuit 0 MPOUCXOXKIEHUH YeTIOBEeKa 1
MecrTo uenoBeka B CHCTEME OpraHinueckoro Mupa. Jlabopatopras

42 pabota «M3y4ueHne 0cOOEHHOCTEH CTPOCHHUS CKEeJeTa YellOBeKa, 1 0.5
CBSI3aHHBIX C MPAMOXOXKICHUEM

43 JIBrKylIe cuibl aHTPOIIOTeHE3a 1

44 CootHorieHre 6MOJOTHYECKUX U COLUATBbHBIX (DAKTOPOB B 1
aHTpOIIOTreHe3e

45 OCHOBHBIE CTAJIMM AaHTPOIIOTeHEe3a

46 [Taneoreneruka v najeoreHOMHKa

47 DBOJIIOIHSI COBPEMEHHOIO Y€JI0BEKa




UYenoeueckue pacel. [Ipaktuueckas padota «M3ydeHue SK0IOTHIECKUX

48 . 1 0.5
aJIanTauii YeI0BeKa»

49 MeXaUCIUTUTMHAPHBIE METOJIbI AHTPOTIOJIOTUT

50 3apoxaCHUE U PA3BUTHE SKOJIOTHH

51 Mertonst sxonorun. JlabopatopHast pabora «3ydeHre MeTo10B 1 05
HKOJIOTHUECKUX UCCIIETOBAHMI»

52 3Ha4YeHUE YKOJIOTUYCCKIX 3HAHUH JIJIS YelTOBEeKa

53 Dxonorudeckue GpakTopsl
AbuoTtnueckue paxkropsl. CBET Kak IKOJIOTHUECKUI (PaKTop.

54 JlaGopaTopHas paboTta «BbIsBIEHNE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BJIMSIHUIO CBETa»
AobuoTrueckue Gaktopbl. Temreparypa Kak 3KOJIOTHYSCKHH (hakTop.

55 JlaboparopHas padoTa «BpIsiBICHHE IPUCTIOCOOICHUI OPraHU3MOB K 1 0.5
BIIMSTHUIO TEMITEPATYPhI»
AbuoTtnueckue Gpaxkrtopsl. BraxkHoCTh Kak 3KoJI0rHYecKuil paktop.

56 JlaGopaTopHast paboTa « AHATOMHUYECKHE OCOOCHHOCTH paCTEHUHN U3 1 0.5
Pa3HbIX MECT OOUTAHUS»

o7 Cpenpbl oOuTaHus OpraHU3MOB 1

58 Buonorndeckne puTMbI 1

59 Kuznennble popMbl OPraHu3MOB 1

60 bruotnyeckue hakTops 1

61 3HavyeHrne OMOTUYECKUX B3aUMO/ICHCTBHM AJIS CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOYIISIIH 1

63 OCHOBHBIE ITOKA3aTeINH MOMYJISAINN: YUCIEHHOCTD, TUIOTHOCTb, 1

BO3pacCTHad U IOJI0Bas CTPYKTypa




OcHOBHBIE [T0OKa3aTEIU NONMYJISALUU: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEPTHOCTh, MUTPALIH 1

65 DKkojoruyeckasi CTpyKTypa HOIMYJISILIUH

66 JluHaMuKa MOIMYJISIIUU U €€ PEeTyIIsIIus

67 KpuBsble pocra uncieHHOCTH nonyasuuu. KpuBbie BBKUBaHUS

68 Oxonoruyeckas Hua Buaa. Jlaboparopuas padora «lIpucnocobnenus 1 05
CeMsIH PacTEeHHH K pacCeIeHuIo»

69 Bun xak cuctema nomymsiui 1

70 3aKOHOMEPHOCTH MOBEACHHS U MUTPALIUI )KUBOTHBIX 1

71 Coo0111ecTBO OPraHUu3MOB — OHOIICHO3 1

72 DKxocucremMa Kak OTKpbITasi cucTeMa 1

73 KpyroBopoT BemiecTs 1 MOTOK SHEPTUH B IKOCHCTEME 1

74 OCHOBHBIE MTOKa3aTEeIN IKOCUCTEMBI 1

75 DKOJIOTMYECKUE MTUPAMHUIBI 1

76 H3meHeHus coo0IIeCTB — CYKIIECCUU 1

27 [Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOpEi 1
U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, CTENEH, MyCTHIHB

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTiueckas pabota «M3ydeHue u onrcanue 1 05
yPOOIKOCHCTEMBI» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOIEHCTBUN 1
OpPraHU3MOB B 9KOCHCTEMax
MexaHu3MBbl BO3JICHCTBUS 3arpS3HEHHUN Pa3HBIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTaHH3MEHHOM, TIOMYJISIIMOHHOM 1 1

SKOCUCTEMHOM YPOBHSIX




83 buocdepa — obmermanerapHas 000109ka 3eMITH 1
84 Yuenue B. 1. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Ouocheps 1
86 KpyroBopoTsl BeIecTB 1 OMOr€OXUMHYECKHUE ITUKITBI 1
87 3onaneHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIN 1
88 YcroitunBocTh 6uocheps 1
89 DKOJIOTUYECKHE KPU3UCHI U UX TIPUIHHBI 1
90 BosneticTBue genoBeka Ha onochepy 1
91 AHTpPOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIN U )KUBOTHBI MU 1
92 Oxpana npupo/ bl 1
03 OCHOBHbBIE PUHIIUAIIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUCCTBA U 1
PUPOIBI
94 PanmonabHOE TPUPOIOTIONB30BAHUE U COXPAHEHUE OMOIOTHYECKOTO 1
pazHooOpazus 3emiin
95 O6061meHne o TeMe «MUKPOIBOIIONUS U €€ pe3yIbTaTh» 1
96 O0606m1eHne o TeMe «MaKkpoIBOIIOIUS U €€ pe3yIbTaTh» 1
97 O606menue o Teme «IIpoucxoxkaeHne u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O606menne 1o Teme «IIpoucxoxkeHne YeaoBeKa — aHTPOTIOTCHE3) 1
99 O0600611eHne o TeMe «IKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX 1
OpPTaHU3MOBY
100 | OOG6oO6menHwue Mo Teme «OpraHu3MBI U cpeia OOUTaHUS 1
101 | OOGoOmenHwue Mo TeMe «IDKOJIOTHS BUIOB U TOYJISIIHIY
102 | OO6oO6menwue mo Teme «brochepa — rmodanbHAST SIKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

N.b.Aradonosa, B.1.Cuornazos. buonorus 10 knacc. ba3oBslii 1 yriyOJeHHBIH YPOBHHU.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O01ast Ouoinorus»;

* Jlaboparopust KJIETKA; Meroauueckue marepuansi: COOpHUK HOPMATUBHBIX JoKyMeHTOB. buonorus /Coct. 3./1. nenpos, A. T,
ApxkanpeB. — M.: llpoda, 2010

Cnucok JinTepaTypbl 1Jisl yYUTeIs:

1 baryeB A.C., 'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbioit cripaBoYHUK JUIs MIKOJIBHUKOB U MOCTYHAOIUX B By3bl. — M.: Jlpoda,
2011

2 bonrosa 1. B. CoopHuk 3a1au mo O6meit 6nonaoruu s NocTynaromux B By3sl. — M.: «OHukc 21Bex» «Mup u oOpasosanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 knaccel. CipaBounoe noco6ue. — M.: [Ipoda, 2010

JlonoiHUTeILHAS JTUTEPaTypa ISl YUUTes:

1 Anacracosa JI.I1. O6mias 6uonorus. unaktuyueckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanosa T. B. CoopHUK 3a1aHuii 0 001Iel OMOIOTHH: TOCOOHUE [ yJamuxcsi 001meodpa3zoBar.



yupexnenuii /T.B. Banosa, I'. C. Kaimroa, A.H.Msrkosa. — M.: [Ipocsemienue, 2012

4 Koznosa T.A. Konocor C.H. Jlugaktnyeckue KapTOUKH-3a1aHKs 110 001en ouosoruu. — M.:

Wznarensckuit lom «I"enmkep», 2012 — 96¢.

+ Jlabopatopuss TEHETUKA; « JTaboparopust DKOCHUCTEMBI,

HNurepHer-pecypcesni: Caiitol B UHTEpHeT:

* WWWw.bio.1september.ru — razera «buosorusi» - mpuIoKeHHE K «1 CCHTAOPSI»;

* WWW.bio.nature.ru — Hay4Hbie HOBOCTH OHUOJIOTHH;

* www.edios.ru — Dii1oc — IIEHTP JUCTAHIIMOHHOTO 00pa30BaHMUS;

» www.km.ru/education - yueGHbIe MaTepualbl U ciioBapu Ha caiite «Kupuut u Medoaunit
MUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
Anpeca caittoB B MHTEPHETE
WWW.bio.1september.ru - razera «buonorusn» - npuiaokeHue K «1 ceHTAOps»
www.bio.nature.ru - HaydHbIe HOBOCTH OHOJIOTHH
Www.edi0S.ru - Di0c - HEHTP AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOHbie MaTepHaibl U CI0BapH Ha caire «Kupumt u
Medonuii» http://school-collection.edu.ru Eaunast kosekuus nudpoBbix 00pa3oBaTebHBIX

pecypcos. http://window.edu.ru/ Eaunoe okHO g0cTymma K 00pa3oBaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — Ilpuposa: HalMOHAIBHBIN TTOPTAI.

http://obi.img.ras.ru — ba3a 3HaHwmii 10 OMOJIOTHH YETOBEKA. YUEOHHK 110 MOJIEKYIIIPHOM
OMOJIOTHH YeJIOBEeKa, OMOXUMHUHU, (DU3UOJIOTHH, TEHHON M O€TTKOBOW MHKEHEPHH.
http://www.zoomax.ru — 300JI0THs: YEITOBEK U JOMAIIHUE KUBOTHBIE,

http://www.fipi.ru — ®enepanbHbIil HHCTUTYT IIEAarOTHYECKUX H3MEPEHHI


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/




