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MNOSICHUTEJIBHAS 3AITUCKA
MonenbHasi CHHXpOHU3UPOBaHHAs paboyast mporpaMma 6a30BOro U yriayOonEeHHOro U3yueHus mpeameTa
«buonorus» B 10-11 xacce pazpaboTaHa pernoHaIbHBIM y4€OHO-METOUICCKUM OObEIMHCHHEM YUUTEIICH
OMOJIOTUH TOCYIaPCTBEHHOTO OIOJKETHOTO YUPEKACHUS TOTOIHUTELHOTO TPOpeCcCHOHATBLHOr0 00pa3oBa-
uus Camapckoii oonactu «Hedreropckuit PecypcHslii 1IeHTp».

[Iporpamma pa3paborana Ha ocHoBe: [Ipuka3 MunucTepcTBa npocsenieHus Poccutickoit deneparuu ot 18
Mmas 2023 1, Ne 371. «DenepanbHas oOpa3zoBaTeabHas nporpamMma  CpeIHero obmero oo6pa3oBa-
HUSD».

MonenbHasi CHHXpOHU3UPOBaHHAS MporpaMma 0a30BOro M yriayOon€HHOTro u3ydeHus npenmera «buomorus
B 10-11 xmacce coctaBieHa Ha OCHOBE pabouell mporpamMmbl CpeHEro o0IIero oOpa3oBaHUs MO OWMOJIOTUU
(6a30BBIi YpOBEHB), COCTABICHHONW Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne273-d3 «O6 obpaso-
BaHuu B Poccuiickoii ®enepanun». TpeboBanuii K pe3yiabTaraM OCBOEHHsSI OCHOBHOW 00pa3oBaTelbHOM Mpo-
rpaMMBbl CpeJHero odiiero oOpa3oBaHMsl, MPEACTaBICHHBIX B PDenepanbHOM rocyAapcTBEHHOM o0Opa3oBa-
TEIBHOM CTaHJApPTe CpeqHero obiiero odpasoBanus, ¢ yuérom «KoHuenuuu npenojaBanus y4eOHOro mpej-
Meta «buonorus» B oOpazoBaTenbHbIX opranu3zauusx Poccuiickoit @exnepaiuu, peain3yrIIUX OCHOBHBIC
o01eo0pa3oBaTeNbHBIC IPOTPAMMBI 1 OCHOBHBIX TOJIOXKeHUH [IpumMepHOii mporpaMMbl BOCIIUTAHUSL.

OcHOBY MOAXO0/IOB K pa3paboTKe MOAEIHHON CHHXPOHU3UPOBAHHOH paboueil mporpammbl COO mo
OHMOJIOTHH, K OMpE/IeNICHUI0 00IIel cTpaTeruu 00yueHus, BOCIIUTAHUS U Pa3BUTHsL 00YYAIOIIUXCS CPENICTBA-
MU ydebHoro npeamera «buonorus» nns 10-11 knacca Ha 6a30BOM/yrinyOi€HHOM YpOBHE COCTAaBUIIU KOH-
uenrtyanbHbie nonoxkenus GI'OCCOO o B3auMo0oOyCIOBIEHHOCTH 1IEJEH, COAEpKaHusl, pe3yabTaToB 00Yy-
YeHUs1 M TpeOOBAHUH K YPOBHIO OJTOTOBKH BBIITYCKHHKOB.

B cooTBeTcTBUM C JTaHHBIMHU TOJIOKEHUSIMH MOJEIbHAs CHHXPOHU3UpPOBaHHAsg pabouas mporpaMmma
COO ycranaBiuBaeT 00s13aTeNbHOE (MHBAPUAHTHOE) MIPEMETHOE CO/IEpKaHUE, ONPEAEIseT KOJMUECTBEeH-
Hble M KayeCTBEHHBIE €r0 XapaKTePUCTUKU Ha KaKJIOM O3Tale H3y4deHUs NpeAMeTa, MpeaycMaTpUBaeT
INPUHLINIIBI CTPYKTYPUPOBAHUS COAEpKaHUS; AT IPUMEPHOE pacIipe/ieJIeHue y4eOHbIX 4acoB M0 TEMATH-
YECKUM pasjiesiaM, PEKOMEHJYeT MPUMEPHYIO MOCIEeI0BaTeIbHOCTh M3YYEHHUs OTAENIbHBIX TEM Kypca C
y4€TOM MEXKIPEIMETHBIX U BHYTPU MPEIMETHBIX CBsI3€H, JJOTMKH Yy4eOHOTO Mpoliecca, BO3PACTHBIX 0CO-
OEHHOCTEH yJaluxcs
10-11 «xmacca; ma€r METOAMYECKYIO WHTEPHpPETAMIO [eNeld H3y4YeHus TpeaMera Ha 0azo-
BOM/YTIIyOJIEHHOMY POBHE: COBPEMEHHBIX MPUOPUTETOB B CUCTEME CpelHero oluiero obpazoBaHus, Co-
JiepKaTeIbHOM XapaKTepUCTUKU TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEGHUS OCHOBHOH 00pazoBaTeIbHOM Hpo-
rpaMMBbl CpeHEro o0Iero o0pa3oBaHus (JMYHOCTHBIX, METAa MPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BU-
0B y4eOHO-TI03HABATEIbHOW JEATENIbHOCTH YYEHHMKa 10 OCBOEHUIO cojlepikaHus mpenmera. [lo Bcem
HA3BaHHBIM IMO3MIMSM B MpOrpaMMe cOOJI0JieHa NMPEEeMCTBEHHOCTh € paboyeil mporpaMMoi OCHOBHOTO
o0miero o6pazoBanus 1o 6uosoru (Aas5—9 kiaccoB 00pa30BaTeNbHBIX OpraHu3alnnii, 0a30BbIi YPOBEHBD).

JlaHHas mporpamMma siBJISI€TCSI OPUEHTUPOM ISl COCTaBJICHUsI pabouuX MporpaMm, aBTOPbl KOTOPBIX MO-

TYT MPEeAoKUTh CBOM MOIX0/ K CTPYKTYPUPOBAHUIO U TIOCIIEI0BATEIbHOCTH U3YUYEHUs y4eOHOr0 MaTepHu-



asa, a TakKe CBOE BUJICHHWE OTHOCHTEIHHO BO3MOXKHOCTH BbIOOpA BAPHATUBHOWM COCTABISIONICH COAepKa-
HUS TIpeIMETa JOMOTHUTEIBHO K 00513aTeTbHON (MHBAPHAHTHOM ) YaCcTH €T0 COJICPKAHMUS.

KypcuBoM B TekcTe mporpaMmbl BbIIEICHBI diieMeHTHI Llenu u 3amaun, [IpeqMeTHBIX pe3ynbTaToB U
Copneprxanus yaeOHOTO MaTepuaia, KOTOpble PECTABICHBI ISl U3Y4YEHUS Ha YrIIyOJIEHHOM YpOBHE.

OBHIASA XAPAKTUPUCTUKA TPEIMETA «bBUOJIOT'USD»

Y4eOnblii peamer «buonorus» B cpeHeM 00IIeM 00pa3oBaHUU 3aHMMaeT BakHoe Mecto. OH obecrie-
yrBaeT (HOPMUPOBAHHE y OO0YYAIONIUXCs MPEICTABICHU O HAYYHOW KapTHHE MHUpA; paciupser U 0000-
IIaeT 3HAHUA O JKUBOH MpUpoJe, €€ OTIMUUTENBHBIX MIPU3HAKAX YPOBHEBOW OpPraHU3aIMH ABOJIOIHU; CO-
31a€T YCTIOBUAUISA: NO3HAHUS 3aKOHOB XUBOH NMPHUPOJBI, hopmuposarus GyHKIIMOHATBHON IPaMOTHOCTH,
HABbIKOG 3I0POBOTO M O€30MacHOT0 00pa3a XKU3HH, IKOJIOTHUECKOTO MBIIUICHUS, [IGHHOCTHOTO OTHOIICHUS
K )KHBOH MPUPOJIC U YESITIOBEKY.

Bosbioe 3navuenne ydeOHBIN peaMeT «bHoorHsy UMeeT TakKe ISl PelICHUs] BOCIIUTATEIbHBIX U Pa3-
BUBAIOIINX 33J1a4 CpeaHero odmero o0pa3oBaHus, Couann3anun odyqaromuxcs. V3ydenue 6uonoruu Ha
0a30BOM/yTiTyOJIEHHOM YPOBHSIX 00ECIICUMBACT YCIOBUs ISl (DOPMUPOBAHMS UHTEIUICKTYaIbHBIX, KOMMY-
HUKAI[MOHHBIX U WH(POPMAIMOHHBIX HABBIKOB, YCTETHUYECKOW KYJIBTYPhI, CIOCOOCTBYET MHTETPAlUU OHO-
JIOTHYECKUX 3HAHUHU C MPEACTABICHUSMH U3 IPYTUX yIEOHBIX MPEAMETOB, B YACTHOCTH, (DU3HUKH, XUMHH U
reorpadun. HazBanHbIe TIOJOXKEHUS O MpeIHa3HauYeHUHN y4eOHoro nmpeamera «buomorus» cocraBuiam oc-
HOBY JUIsl ONIPECTICHHS MOJIXOJA0B K OTOOPY M CTPYKTYPUPOBAHHIO €T0 COJCPXAHUS, IPEACTABICHHOTO B
JTAHHOM ITporpamme.

OTt0op conepxanus yueOHOTO Tpeamera «bronorus» ocymecTBiIéH ¢ MO3UIMNA KyJIbTypOCOOOPa3HOTO
M0JIX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOUIMECs JOJDKHBI OCBOWTH 3HAHHS U YMEHHS, 3HAUUMBIC JIJIS
(dopmupoBaHus 00LIeH KyJIbTYphl, ONPENENIONUe a/IeKBaTHOE MTOBEICHUE YeJIOBeKa B OKpY Karolel mpu-
POIHOM cpezie, BOCTpeOOBaHHBIE B MIOBCEIHEBHON KU3HU U NMPAKTHUECKON JesTeabHocTH. Ocoboe MecTo B
9TON cHCcTeMe 3HaHUN 3aHMMAIOT AJIEMEHTHI COJIEpKaHMsl, KOTOpbIE CIyXaT OCHOBOW st (POPMHUPOBAHUS
NPEICTaBICHUN O COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHE MHpa M IIEHHOCTHBIX OPHEHTAIHSIX JIMYHO-
CTH, CTIOCOOCTBYIOIIMX TyMaHU3AI[MH OMOJIOTHYECKOTO 00pa30BaHMUSL.

CTpyKkTypHpOBaHUE co/lepKaHus yueOHOro MaTepuaia B IporpaMMe OCYLIECTBICHO ¢ YYETOM IpPUOPHU-
TETHOT'O 3HAUYEHUs 3HAaHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSAX >KUBOM MPHUPOJIBI, 0 €€ YPOBHEBOM OpraHu3a-
IIUH BOJIIOIUH. B COOTBETCTBUY C 3THM B CTPYKType y4eOHOTO IIpeMeTa
«buonorus» BBIIEICHBI CIEAYIONINE Co/epKaTeabHble TUHIA: «bronorns kak Hayka. MeTosl HayqHOTO
no3HaHus», «Kierka kak Omosoruueckas cucremay, «OpraHusM Kak Onojoruueckas cucrema», «Cucrema
¥ MHOT000pa3ne OpraHuueCcKoro MUpay, «IBOJIOIHS KUBOU IPUPOIBIY,

«DKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTI.

Yuebnuviii npeomem «buonocus» na yenyoieHHOM YPOBHe HA CIMYNEHU CpedHe2o 00we20 0opazoeanus 3a-
sepuiaem buono2uyeckoe 0Opa3oeaHue 8 wikoie U OPUEeHMUpPo8an HA pacuiupeHue u yenyonenue 3HAHUU
00YYaAIOWUXCSL 0 HCUBOU NPUPOOE, OCHOBAX MONEKVIAPHOU U KNeMOUYHOU OUON02UU, IMOPUOTOUU OUOLO2UU

paseumusl ,ceHemuxku ,cejlekyuu ,6u0m€XHOﬂ02uu, I60IIOYUOHHO20 YHUEHUS U IKOJ02UU.



H3yuenue yuebnozo npeomema «buonoeusy na yenyboneHHom ypoene OpuenmuposaHo HA NOO20MOBKY
00YYaOWUXCsl K NOCIe0YIoujeMy NoAY4eHUur0 OUoI02UYecKk020 00pa308anus 8 8y3ax U OPeaHU3AYUIX cpeo-
He2o npogheccuonanrvbroz2o oopazosanusi. OCHO8Y €20 COOEPICAHUSL COCMABIAEN CUCHEMA OUOTOSUYEeCKUX
3HAHUL, NOJYYEHHbIX NPU U3YYEHUU O0O0YYAIOUWUMUCA COOMEEMCMBYIOWUX CUCTNEMAMUYECKUX pa30enos
ouonozuu 6 ocnosHou wkone. B10-11 knacce smu 3nanus nonyuarom pazeumue. Tak, pacuiupenst u yenyo-
JIeHbl OUoI0cUYecKUe 3HAHUSL O PACMEHUSIX, JHCUBOMHDIX, pUbax, OaKmepusix, opeanuzme Yeio8exd, 0ouwux
3aKOHOMEPHOCHIAX HCUZHU, OONOJIHUMENbHO 8KIIOUEHbL OUON0SUYeCcKUe C8eOeHUsl NPUKIAOHO20 U NOUCKO-
8020 Xxapakmepa, KOMopbvle MONMCHO UCHONIb3068AMb KAK OPUEHMUPbL 01 nociedyloue2o 8bloopa npogec-
cuu. Bosmooicna mak orce unmezpayusi OUOIO2UYECKUX 3HAHULL C COOMBEMCMBEYIOWUMU 3HAHUSAMU, NOLY-
YEHHBIMU 0OVUAIOWUMUCS NPU UYYEHUU PUIUKU, XUMUU, 2e02pahu U MamemMamuKxu.

CtpykTypa mporpammbl yueOHoro mpeamera «buosorus» 06a30BOro/yriry0inEHHOTO YPOBHS OTpakaeT CH-
CTEMHO-YPOBHEBBIN U BOJIFOIIMOHHBIN MOIXO/IBI K H3ydeHUt0 Onosorud. CorIacHOMM, U3y4aloTCs CBOMCTBA
Y 3aKOHOMEPHOCTH, XapaKTEePHBIE JUISI )KUBBIX CUCTEM PAa3HOTO YPOBHSI OPTaHHU3AINH, YBOJIOIUN OpraHrde-
CKOTO MHpa Ha 3emJie, COXpaHeHHUs] OMOIOrMYEcKOro pa3HooOpasus miaaHetsl. Tak, B 10-11 kmacce uzyda-
IOTCSl OCHOBBI MOJICKYJIIDHOW M KJIETOYHON OHMOJIOTHMH, SMOPHOJIOTUU U OWOJIOTHH Pa3BUTHS, TCHETUKU
HCEJICKITNH, OMOTEXHOJOTUUU CHHTETHYCCKON OMOJIOTHH; aKTYyaM3UPYIOTCS 3HAHUS O0ydaronuxcs mo 0o-
TaHUKE, 300JI0TUH, aHATOMHH, (DU3UOJIOTHH YeIOBEKa.

Yuebnviii npeomem «buonozusy npussan obecneyums 0Cc80eHUe 00YYAIOUUMUCT OUOIOSUYECKUX MeO-
PUll U 3aKOHO8, UOell, NPUHYUNOS U NPABUIL, IEHCAUUX 8 OCHOBE COBPEMEHHOU eCMeCmEeHHOHAYYHOU Kap-
MUHbL MUPA,; 3HAHUL O CMPOEHUU, MHO2000pa3ul U 0COOEHHOCMAX KIeMKU, OP2aHU3Ma, NOnyaayuu, ouo-
YeHo3a, IKOCUCEMbl; O BblOAIOWUXCA HAYUHBIX OOCHUNCEHUAX, COBPEMEHHBIX UCCTE008AHUAX 8 OUON02Ul,
NPUKIAOHBIX ACNEKMAX OUON0UYeCKUX 3HaHULL. Jisi pazumust u noO0EpIHCAHUsL UHmMepeca 0OYUatoWuxcs K
ouonocuU HaApsdy CO 3HAYUMENbHLIM 00bEMOM MEeOPemuUecKk020 Mamepuaila 6 COOEPICAHUU Y4eOHO20
npeomema «Buonozusy npedycmompeno 3sHakomMcmeo ¢ ucmopueti CmanogieHus U paseumust Mot uiu uHot oona-

cmu 6u0ﬂ02uu, BKIAOOM OMEUeCMBEHHbIX U 361py6€3/CHle yqéHbzx 6 peuleHue BADICHEUUUX OUOTOSUYECKUX U IKOTO-

cuvecKux l’lp06.71€.

HEJN U 3AJAYU YYEBHOT' O ITIPEJIMETA «bUOJIOT'US»

Heap n3yuenus: yueoHoro npeamera «buosorusi»— opnajneHne 00yJarOMUMUCS 3HAHUSIMHO CTPYK-
TypHO-(DYHKIIMOHAJIIBHON OpraHU3alllM KUBBIX CUCTEM Pa3HOI0 paHra u NpuoOpeTeHne yMEHNN UCIOIIb30-
BaTh 3TH 3HAHMSA: JUIS TPAMOTHBIX JCHCTBUI B OTHOIICHUH OOBEKTOB JKMBOM MPUPOJIBI M PEIICHUS pa3-
JMYHBIX XKU3HEHHBIX MPOOJIEeM; 6 popMmuposanuu uHmepeca K onpedeiéHHoll obracmu npogeccuonaisb-
HOUL 0esimenlbHOCMU, C8A3AHHOU ¢ Ouono2uell, Uil K 6blo0py yuebH020 3a8e0erus 0l NPpOOOJIHCeHUs OUOTLO-
2UUecKko20 06pa306anUsL.

JlocTrkeHue 1eNid U3ydeHus: yueOHoro npeamera «bruosorusy» odecneynBaeTcs pelieHreM CIIeTyFOIIX

3a1a4 Ha 6a30M YposHe.

OcBoecHue OGy‘-IaIOIJ_[I/IMI/ICH CHCTEMBI 3HAHUN O OMOJOTHYECKUX TCOPHAX, YUCHUAX, 3aKOHAX, 3aKOHOMCP-



HOCTSIX, TUIIOTE3aX, IPABUJIAX, CIYXKAIUX OCHOBOU JJIs1 (JOPMHUPOBAHUS MPEICTABICHUI O €CTECTBEHHO-
HAyYyHOW KapTHMHE MHUPA; O METOAaxX Hay4yHOro MO3HAaHMs; CTPOEHUH, MHOTOOOpPa3HH U OCOOEHHOCTSX
JKUBBIX CHCTEM PAa3HOTO YPOBHS OPraHU3allM{; BBIAAIOIIUXCS OTKPBITHSX U COBPEMEHHBIX HCCIEI0Ba-
HUSX B OMOJIOTHH;

dopmupoBaHUE Y O00YyYarOMMXCs MMO3HABATEIbHBIX, UHTEIUICKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH B
IpollecCe aHallM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISAOB, UIACHHBIX MOJIXOJOB K
M3YYEHHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CranoBneHue y o0yJaronmxcsi o0mmen KyIbTypsl, QyHKIHOHAIBLHON TPAaMOTHOCTH, Pa3BUTHE YMEHHUN 00b-
SICHSITh M OLICHUBATh SIBJICHHS OKPYXKAIOIIEro MUpPA YKUBOW MPHPOJBI HA OCHOBAaHMU 3HAHWU U OIIBITA,
MOJIy4YEHHBIX IIPU U3YYEHUU OHOJIOTHH;

dbopMupoBaHue y o0ydarolmuxcs YMEHUN WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTUYECKUX 3HAHUM B MpPaKTHU-
YEeCKOH NeSTETbHOCTH YEI0BEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH M arpoOMOTEeXHO-
JIOTHii;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YE€TIOBEKOM XUBOU MPHUPOABI, HEOOX0AUMOCTH Oe-
PEKHOTO OTHOLICHUS K HEH, COOII0/ICHUs] STUYECKUX HOPM MPHUIPOBEACHUN OUOIIOTUYECKUX U CCIENI0-
BaHM;

0CO3HAHHELIEHHOCTHOMOIOT HUECKUX3HAHU HITISTIOBBIIICHUSYPOBHIIKOJIOT HUECKOUKYITBTYPBL UL (POPMH-
POBaHUS HAYYHOTOMHUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCEAHEBHOM JKU3HU JIJIS1 OIICHKU IMOCIIEJCTBUI CBOECH
JeSITEIPHOCTH TI0 OTHOIIEHUIO K OKpYXKArolled cpejnie, COOCTBEHHOMY 3/I0pOBBIO; 0OOCHOBaHHE U CO-
OrofeHue Mep nNpopUIaKTUKH 32 OOJIEBAHUIA.

Ha VZ]IV6]Z€HHOM YPDOGBHeE.

O3HAKOMAEHUE 0OYUAIOWUXCSL C MEMOOAMU NOZHAHUSL HCUBOU NPUPOObLL. UCCIE008AMENbCKUMUMEMOOAMU
OUOIOZUMECKUX HAYK (MONEKVAAPHOU U KIeMOYHOU OUuoio2uy, 3mOpuosocuuu OUOI02UY pa3eumusi,
2eHemUKU U CeleKYuU, OUOMEXHOIOSUU U CUHMEMUYECKOU OUOI02UU, NATEOHMON02UL, IKOIOSUU); Me-
Mooamu camoCmosmenbH020 NPO8edeHUs OUON02UHECKUX UCCTIe008AHULE 1aDOpamopuuu 8 NpUpooe
(HabnroOenue, usmeperue, IKCnepuUMenm, MooeIuposanue);

061A0€eHUe OOYHAIWUMUCS YMEHUAMU. CAMOCMOSIMENIbHO HAX00UMb, AHATUIUPOBAMbU UCHOIb30-
8amb OUOLOSUUECKYI0 UHPOPMAYUIO, NOTL308AMBC DUOIOSULECKOU MEPMUHONI02UEN U CUMBOTUKOU;
VCMAHABIUBAMb C653b MENHCOY pa3eumuem OUOLOUUU COYUATbHO-IKOHOMULECKUMU U IKOIOSULECKU-
MU npobremamu yenoseyecmsd, OYeHU8amy NOCIeOCMEUs;

pazeumuey 00y4arowuxca UHMeIeKmyaibHuIX U M8OPUeCKUX CHOCOOHOCmell 8 npoyecce 3HAKOMCMEa ¢
BbLOAIOWUMUCS OMKPOIMUAMU U COBPEMEHHBLMU UCCLEO08AHUAMU 8 OUONIO2UU, PeuaeMbiMU elo npooiie-
mamu, Memoooaocuel OUOI02UYECKO20 UCCIeO08AHUS, NPOBEOEHUsL IKCNEPUMEHMAILHBIX UCCTe008aHUL,
peuwenus: 6UON02UYecKUX 3a0ay, MOOEIUPOBAHU ODUOIOSULECKUX 00BEKMO8 U NPOYECCO8;

gocnumatuey 00y4arouwuUxcs YeHHOCMHO20 OMHOWEHUS K JHCUBOLL NPUPOOe 8 YelloM U K OMOeNbHbIM eé

00beKmamu A61eHUAM, POPMUPOBAHUE IKOIOSUYECKOU, 2eHeMUYECKOU 2PAMOMHOCMU, 00uell Ky1bmypbl



nosedeHus  npupooe; UHmezpayuu ecmecmeenHo-HayYHbIX3HAHULL,

npuoopemerue 00y4ArOUUMUCT KOMNEMEHMHOCMU 8 PAYUOHATbHOM NPUPOOONONIb308AHUU (COON00eHUE
npasut N0BeOeHUs: 8 NPUPooe, OXPAarvl BUO08, IKOCUCTIEM, OUoChepbl), coxpaneHuu coOCmMEeHH020 300-
POBb3L U 300P0BbSL OKPYACAIOWUX TH00ell (COON00enUss Mep npodhuiakmuky  3aboresanuil,  obecne-
yeHue  0E30NACHOCU  JHCUZHEOEesIMeNbHOCMUB YPE3BbIUALHbIX CUMYAYUAX NPUPOOHO2O0 U MEXHO-
2EHHO20 XapaKkmepa) Ha OCHOBE UCNOIb308AHUSL OUOIOSULECKUX 3HAHULL U YMEHULL 8 NOBCEOHEBHOU JCU3-
HU;

co30aHue ycio8utl 0Jisk 0OCOZHAHHO20 8b100PA 0OVHAUUMUCS UHOUBUOYATBHOU 00PA308AMENLHOU MPAeK-
mopuu, cnocobcmayioujeti nociedyouemy npopeccUoOHAIbLHOMY CAMOONPEOeNeHUIO ,8 COOMBEMCMEUU

C UHOUBUOYATILHLIMU UHMeEPeCamu U NOMPEOHOCMAMU Pe2UOHA.

MECTO YYEBHOI'O IPEJMETA B YYEGHOM IIJIAHE
B cucreme cpennero obmero oopazoBanus «buosnorus», u3ydaemas Ha 6a30BOM ypoBHe, TpU3HaHA 00s13a-
TEIbHBIM YYEOHBIM MPEIMETOM, BXOSIIMM B COCTAaB MPEAMETHOM 001acTu
«EcTrecTBeHHBIC HAYKHY». YUeOHBIM TUIaHOM Ha e€ u3ydeHue orBesneHo 70 yueOHBIX yacoB, Mo lyacy B He-
nemio B 10 kacce. B TeMaTtndeckoM IIaHUPOBAHUH YKa3aH pe3epB yueOHOTO BpEMEHH, KOTOPOE PEKOMEH-
IyeTCsl JJI peaiu3aliid aBTOPCKUX IMOAXOIO0B IO HMCIOJIb30BAHUIO Pa3sHOOOpa3HbIX (OpM OpraHu3aiiu-
ny4eOHOro mpolecca.

YueOuslif npeamer «buonorusy» yramyOoa€éHHOTO YPOBHS U YU€HUSI BXOIUT B COCTaB MPEeIMETHON 00IacTH
«EctectBenHbie Hayku». Ero m3yueHue mpeayCMOTPEHO B KJIacCaX €CTECTBEHHO-HAY4YHOro  mpoduis,
HallpuMep  XUMHUYECKHX,  XHWMHKO-OMOJOTHYECKUXU MEIUIIMHCKUX. B 3THX Kilaccax n3ydeHue JaHHO-
ro MpeaMeTa IpeIycMOTPEeHO B 00bEMe yueOHOo Harpy3ku He MeHee 3 4. Hexento B 10-11 kmacce (mo102 g
B TOJ).

Ot60op opraHu3alMOHHBIX (POPM, METOIOB M CPEACTB OOYUEHHs] OMOJIOTHH OCYIIECTBISETCS C Y4ETOM
crienu(UKK ero cosep kaHusl ¥ HANPaBJIEHHOCTH HA MPOJIOJDKEHHE OMOJIOTMYeCKOro 00pa30BaHUs B Opra-
HU3AIUAX CPETHEr0 MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaHMUS.

O06s13aTENbHBIMYCIIOBUEMITPHOOYUEHUNONOIOTUMHAYTTYOJIEHHOMYPOBHESBIISIETCATIPOBEICHHE  J1abopa-
TOPHBIX HWIpaKkTUYecKux pador. Taxke yuyacTue 0O0YYAIOIIMUXCSAB BHIMOIHEHUH TPOCKTHHIX U y4eOHO-
MCCJIEI0OBATENbCKUX PabOT, TEMATHKA KOTOPBIX OMPECISICTCS YUUTEIeM Ha OCHOBE MMEIONIUXCS MaTe-

pHaIbHO-TEXHUYECKUX pecypcoBH MECTHBIX MIPUPOTHBIX YCIIOBHH.



INJIAHUPYEMBI PE3YJIBTATBI
Cormacao ®I'OCCOO, ycraHaBiIMBarOTCS TPEOOBaHUS K PE3yIbTaTaM OCBOCHHs OOydaroIIu-

MMUCH ITpOorpaMm CpEaHEro O6I_HCI‘O 06p330BaHI/I${Z JIMYHOCTHBIC, METAIIPCIMETHERIC U IIPEAMCTHBIC.

JJMUHOCTHBIEPE3YJIbTATBI
B cTpykType TMUHOCTHBIX Pe3ylbTaTOB OCBOCHHUS NpeaMeTa «broaorusy» BbIeNEeHbI Cle1yIOIIe
COCTaBJISIOUINE: OCO3HAHUE 00YYAIOIIMMHCS POCCUMCKON Ipa)/1aHCKON UIEHTUYHOCTH — FTOTOBHO-
CTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICIICHUI0, HAIMYUE MOTHBAIIMU K 00yUYEHUIO
OHMOJIOTHH, [IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH TNYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Pa3BUTHUS OUOIOTMYECKOr0 3HaHUs, TOTOBHOCTH U CIIOCO0-
HOCTb 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH J€SATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTa-
HOBKaMH, TIPUCYIIUMHU CUCTEME OMOJIOTHIECKOT0 00pa30BaHUs, HATMIHE YKOJIOTHUECKOTO TIPaBO-

CO3HaHMH1, CIIOCOOHOCTH CTaBUTH HCJIU U CTPOUTD ) KU3HCHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS NpeaMeTa «brnonorusy 1ocTuraroTcs B €AMHCTBE YUeOHOH U
BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIITMOHHBIMHU pOCCHfICKHMPI COIIMOKYJIBTYP-
HBIMH, ICTOPUYICCKNMU U NYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, IPUHATHIMU B O6III€CTB€ IpaBu-
JJaMH ¥ HOPMaMHU IOBEICHUS U CIOCOOCTBYIOT IIpOLieccaM CaMOIO3HAHMs, CAMOBOCIIUTAHMS U ca-
MOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMH JTMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIpa-
BOIOPSIKY, YEJIOBEKY TPY/la U CTapIIEMY IOKOJEHHUIO, B3AUMHOI'0 YBaXEHUsI, 0EpEKHOr0 OTHOILIE-
HU K KyJIbTYPHOMY HAaCJIEAMIO U TPAJIULHMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon ®enepa-

UH, TPUPOJIE U OKPY-KAIOIIEH Cperie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOT0 npeameTa «bruonorus» 10KHbI 0TpaXaTh TOTOB-
HOCTb U CLIOCOOHOCTH 00YyYaroIMXcsl PyKOBOICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MMO3UIIH-
eil INYHOCTHU, CUCTEMOM 1IEHHOCTHBIX OPUEHTAINil, TO3UTUBHBIX BHYTPEHHUX YOEKIECHU, COOT-
BETCTBYIOIIMUX TPAJUIIMOHHBIM IIEHHOCTSAM POCCUIHCKOr0 0OIIeCTBa, paCIIMPEHUE )KU3ZHEHHOTO
OIBITA U OIBITA AEATEIBHOCTH B IPOLECCE PEeANU3AlM OCHOBHBIX HAIPABICHUH BOCIIUTATEIbHON

ACATCIIbHOCTH, B TOM YHCJIC B YaCTH:
1. Fpamancxoro BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON IMO3HUITMH 00yUYaIOIIET0OCs KaK aKTUBHOTO U OTBETCTBEHHOTO

YJIeHa POCCHIICKOTO OOIIECTRa;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBa)KEHHE 3aKOHA U TPABOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YIEOHBIX IPOEKTOB, PELIEHUH

y‘-Ie6HI)IX M IIO3HABAaTCJIbHBIX 3a/la4, BBIITOJIHEHHN OHMOJIOTHYECKHUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OTPEEATh COOCTBEHHYIO IMO3UITUIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM JKH3-

HH B OOBSICHSTH €€;



YMCHUC YUYUTBHIBATH B CBOUX ,Z[eflCTBI/ISIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOT'O BSaHMOHGfICTBI/ISI JI10-

,Z[eﬁ C pa3sHbIMHA YGC)KILCHI/IHMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIUAJILHBIM IMOJIOKCHHUCM

TFOTOBHOCTBH K COTPYAHHNYCCTBY B IIPOLECCEC COBMCCTHOI'O BBIITOJIHCHU A y‘-Ie6HLIX, IIO3HaBaTCIIbHBIX
" UCCIICAOBATCIBCKUX 3a/]da4, YBA)KUTCIIbHOTO OTHOIICHWA K MHCHHIO OIIIIOHCHTOB IIPU o6cy>1<1[e-

HUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COMIECPKAHMS;
TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM IeATEIBHOCTH;
2. TIaTpMOTHYeCKOr0 BOCIIUTAHMA:

c(hOPMUPOBAHHOCTH POCCUICKON TPakKTaHCKON MICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY
HapoAy, YyBCTBA OTBETCTBEHHOCTH nepen PonnHoM, ropaocTy 3a cBO Kpai, cBOr Poauny, cBoit

SI3BIK U KYJIBTYPY, MPOIILIOE U HACTOAIEE MHOTOHALIMOHATILHOTO Hapoja Poccuu;

HEHHOCTHOC OTHOIICHHUE K ITPUPOAHOMY HACIICANIO U TaMATHHUKAM NPUPOAbI, DOCTHXCHUAM Poc-

CHU B HAYKC, UCKYCCTBEC, CIIOPTEC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTD OLCHUBATh BKJIA/]g pOCCI/II>'ICKI/IX y‘IéHLIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJ'IOFI/II/I, IIOHH-
MaHHUS 3HAYCHMS OHUOJIOTHHU B ITI03HAHMH 3aKOHOB IpUpPOAbI, B )KU3HH YCJIOBEKAa U COBPECMEHHOI'O

00I11eCTBa;

H,Z[eﬁHaH Y66)K,Z[éHHOCTB, TOTOBHOCTH K CIIYKCHHUIO U 3alIUTC OTe‘leCTBa, OTBCTCTBCHHOCTD 3a €I'0

Cyas0y;

3. JlyXOBHO-HPABCTBEHHOT0 BOCIMTAHHSA:
OCO3HaHHWE TYXOBHBIX [[EHHOCTEH POCCHIICKOTO HApo/a;
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHSI,

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILIEHUS, ODUEHTUPYSICh Ha MO-

paibHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO;

OTBCTCTBCHHOC OTHOLICHUC K CBOUM POJUTEIIAM, CO3AaHUIO CEMbHU HA OCHOBEC OCO3HAHHOI'O IIPHUH -

THSI LICHHOCTEW CEMEWHOMN KU3HU B COOTBETCTBHUHM C TPAAUIMAMU Hapo10B Poccuu;
4., ICTETHYECKOrO BOCIIUTAHMA:

9CTETUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYasa 5CTCTUKY 6I)ITa, HAaYYHOT'O U TCXHUYCCKOT'O TBOPUYC-

CTBa, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUIA,
MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTB K CAMOBBLIPAKCHUIO B PAa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHUC IIPOABJIATH KaUCCTBA

TBOPUYECKOMN JTMYHOCTH;



5. Du3nN4ecKoro BOCMUTAHUSA, (OPMUPOBAHHSA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHO-

ro 0J1aronoJIy4yus:

MOHUMAaHUE U peaju3alus 310pOBOro U 0e30MacHOro 00pa3a KU3HH (3710pOBOE MMUTAHUE, COOIIO/Ie-
HHUC TUTUCHUYCCKUX ITPABUII U HOPM, C6aHaHCHpOBaHHLIﬁ PEKUM 3aHSATUN U OTAbIXa, PETYyJIApHaA
¢busnveckas akTHBHOCTb ), 0EPEIKHOT0, OTBETCTBEHHOT'O M KOMIIETCHTHOTO OTHOIIICHHS K COOCTBEH-

HOMY (PU3HUECKOMY U ICUXUYECKOMY 370POBBIO;

IMOHUMAHHNEC ICHHOCTHU IMMPAaBUJI MHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 0e30I1acHOro HOBCICHHUA B CU-

TyaluusiX, yrpOKarOIUX 3J0POBBIO U )KU3HU JIFOJEH;

OCO3HAHME TIOCIIECTBUIA U HEMIPUATHUS BPEAHBIX IPUBBIUEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB,

KypeHus);
6. TpyaoBoro BOCIIMTAHHUS:
TOTOBHOCTB K TPYJly, OCO3HAHHE LIECHHOCTH MacCTepPCTBa, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEIbHOCTH TEXHOJIOTHUECKOMN U COI.IPI&J'IBHOﬁ HaIpaBJICHHOCTH, CI10-

COOHOCTH HHULIUUPOBATD, INIAHUPOBATH U CAMOCTOATCIBHO BBIIIOJHATD TAKYIO JCATCIIBHOCTD,

HHTCPCC K PA3JINUYHBIM C(bepaM HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH, YMCHHEC COBCPIIATH OCO3HAH-

HBI BEIOOpP Oymytel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHMIO Ha MPOTSHKEHUN BCCH KU3HM;
7. IJKOJOrHYECKOro BOCIIUTAHMA:

HKOJIOTMUYECKH 11e1ec000pa3HOe OTHOUIEHHUE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJle, OCHOBE €&

CYIICCTBOBAHUA,

MOBBILIEHUE YPOBHS AKOJIOTMUYECKOM KyIbTYphl: IPUOOPETEHNE OTbITA JIAHUPOBAHUS MOCTYIKOB U

OLIEHKH UX BO3MOJKHBIX TIOCJIEICTBUN I OKPYXKAIOIIEH Cpeibl;
OCO3HAaHME ITI00AIBHOTO XapaKTepa dKOJIOTMYECKUX MPOOJIEM U ITyTel UX PELICHNUS;

CIOCOOHOCTH MCIOIb30BaTh MPUOOPETAEMbIE NTPU U3yYEHUN OMOJIOTUH 3HAHUS U YMEHUS IIPU pe-
LIEHUH MTPOOJIEM, CBA3AHHBIX C PAllMOHAIBHBIM MPUPOOIOIb30BaHUEM (COOII0ACHUE ITPaBHII TTO-
BEJICHUS B IPUPOJIE, HAIIPABJIIEHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCUCTEMAX, OXpaHy BHUJIOB,

IKOCUCTEM, OoChephl);

AKTUBHOE HETIPUATHE JEHCTBUM, IPUHOCSIINX BPEJ OKPYXkKAIOIEH IPUPOJHOM cpelie, YMEHHE MPO-
THO3MPOBATh HEOJArONPUSATHBIE SKOJIOTHYECKHUE TIOCIECTBUS PEAIPUHIMAEMBIX T1EHCTBUIA U

MpeA0TBpaIIaTh UX;

HAJINYHUEC PA3BUTOI'O SKOJOTHUYCCKOI'0 MBIIIJIICHHA, JKOJIOTHYSCKOU KYJIBbTYPBEI, OIbITA JCATCIbHOCTU

JKOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHU PYKOBOJACTBOBATHCA HMU B 1'[03HaBaTeJIBH01>i, KOMMYHH-



KaTUBHOM U COLMAJILHOMN MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM AEATEIBHOCTH 3KOJI0-

THYECKOM HAIPaBICHHOCTH;
8. LleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO HA TUAJIOTE KYJIbTYp, CIOCOOCTBYIOILIETO OCO3HAHUIO

CBOCTO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YHTATEIIHLCKOU KYJIbTYPBI KaK CPEACTBa BSaHMOHeﬁCTBHH MCKIAY

JIIOAbMH Y ITIO3HAHUA MHUPaA,

MOHMMAaHHE CreU(PUKNA OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ poii B (OPMUPOBAHUH PAIlUOHATIHLHO-
IO HAYYHOT'O MBIIUICHUS, CO3aHNH IIEJIOCTHOTO TPEICTABICHUS 00 OKPYKAFOIIEM MUPE KaK O
€IMHCTBE MIPHUPO/IBI, YEIOBEKA M OOIIECTBA, B O3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUN

po0GsieM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OWOJIOTUH JI1 COBPEMEHHOM IUBUIIU3AlUU: 00ECIIeYeHUsI HOBOTO
YPOBHS pa3BUTHS MEIULIMHBI, CO3aHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh pe-
CYpCHBIE POOJIEMBI PA3BUTHS YE€JIOBEUECTBA, OUCKA MYTEH BHIX0/1a U3 TI100aIbHBIX SKOJIOTHYe-
CKHX TIpo0JIeM U o0ecIieueHus Mepexo/ia K yCTOWUMBOMY Pa3BUTHIO, PAllUOHATILHOMY HCIIOJIb30Ba-

HUIO TIPUPOJIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOrMYECKIX 3HAHWN B IIEIISX MOBBIICHUS OO KYIbTYpHI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHOM rpaMOTHOCTH 00Y-

Yaromuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IMOHUMAaHHE CYIITHOCTHU METOJ0B IO3HAHW S, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaX, CITIOCOOHOCTH
HCIIOJIB30BATh MMOJTYHYaCMbIC 3HAHUA IJId aHAJIU3a U 00BICHEHUS IBJICHUI OKpYyXXaromero Mmupa u
MMPOUCXOAAIIHNX B HEM I/I3MCHCHI/II\/'I, YMCEHHE [€JIaTh 000CHOBaAHHBIC 3aKIIIOYEHHUS Ha OCHOBE Hay4-

HBIX (paKTOB N UMCIOIUXCA TaHHBIX C TEJIbIO MOJYYCHHA JOCTOBECPHBIX BHIBOIOB;

CIOCOOHOCTBH CAMOCTOATEIBHO MCIOJIb30BAaTh OMOJIOIMUECKHE 3HAHUS I PeLleHus IpobiieM B pe-

AJIBHBIX JKU3HCHHBIX CUTYyallUsX;

OCO3HAHUEC LICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCIICA O~

BaTCIILCKYHO ACATCIIbHOCThD MHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa30BaHI/IIO n CaMOO6pa30BaHI/IIO, K aKTUBHOMY

MIOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.
METAINIPEIJMETHBIE PE3YJIbTATBI

MCTaHpCILMCTHBIC PE3YIbTATBl OCBOCHUS y‘-IC6HOl" O IpcaAMETa «buojorus» BKIIOYAIOT: 3HaUUMEIE

1 (OpMHUPOBAHUS MUPOBO33PEHHS 00YHAIOIIMXCS MEXKIUCIUIUIMHAPHBIE (MEXITpeIMETHBIE) o0111e-



HAyYHBIC TTOHITHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA U CIIEU(UKY METOOB I0-
3HAHUS, UCTIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTus, IBJICHHE, TPOLIECC, CUCTEMA,
Hay4YHBIN (DaKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUS, UCCIIEJOBaHKEe, HA0II0ICHUE,
M3MEpEHNe, SKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHBIE YIeOHBIC IEHCTBUS (I03HABATEIbHBIC, KOMMY-
HUKATUBHEIE, PETYIATUBHEIE), oOecnieunBaromme GopMupoBanue pyHKIMOHAILHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMHU 00Y4arOIIUXCsl, CIIOCOOHOCTh 00YUYaOIIMUXCsl UCIIOIb30BAaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHBIE, MUPOBO33pEHYECKUE 3HAHUS U YHUBEpPCAIbHbIC yUeOHbIE 1eHCTBUS B ITO3HA-

BaTEJIbHON U COLMAJIbHOM MPAKTHUKE.

MeTaHpeI[MeTHBIe PE3YIBTATBI OCBOCHUS IIPOIrpaMMBbl CPEAHETO o61uero O6pa3OBaHI/I$I JOJIDKHBI OT-

pakaTh:

OBi1aieHHe YHMBEPCAILHBIMH YUeOHBIMH M03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (DOPMYJTHPOBATh U aKTYAJIM3UPOBATh MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE,

HCIOJIb30BaTh MIPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUIEHUS (aHAJIN3a, CHHTE3a, CpPaBHe-
HUS, Kiaccuukanum, 0000IIeHNs), paCKPBIBATH CMBICI OHOJIOTUYECKUX MOHATHH (BBIACTATH UX

XapPaKTCPHBIC ITPU3HAKU, YCTAHABJINBATDH CBA3U C APYTHUMU HOHHTI/IHMI/I);

ONpCACIIATh HCIN ACATCIbHOCTH, 3a/laBasd IMapaMCTpPbl 1 KPUTCPUHU UX JOCTHIKCHUSA, COOTHOCUTDH

pe3yabTaThl JEATEIBHOCTH C IIOCTABJICHHBIMU LEISAMU;
HCIO0JIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPOIBL;

CTPOUTD JIOTHUYCCKUEC PACCYKACHUA (I/IHI[}/I(TI/IBHI)IG, ACOYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHO-

MCPHOCTH U IPOTUBOPCHUSA B paCCMAaTPUBACMBIX SABJICHUSAX, (I)OpMy.]'IPIpOBaTL BBIBOJbI 1 3aKJIIFOUYCHHU A,

MPUMCHATH CXEMHO-MOACIIBHBIC CPEACTBA IJIA IMIPCACTABJICHUA CYIIICCTBCHHBIX CBsI3€M U OTHOIICHUM
B U3y4acMbIX OMOJOTHYECKUX O6’I)€KTaX, a TaKXeE HpOTHBOpG‘II/Iﬁ pa3Horo poaa, BIAABJICHHBIX B pa3-

JIMYHBIX I/IH(I)OpMaLII/IOHHLIX HCTOYHHUKAX;

pa3pa6aTHBaTB IJIaH pCIICHUA HpO6J’I€MLI C y‘{éTOM aHaJIn3a UMCHOIIUXCA MATCPUAJIBHBIX 1 HCMATC-

pHAIBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBELI B AICATCIbHOCTL, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LICIISIM, OLICHUBATH

PUCKHU HOCHC}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHHUPOBATH U BBIMOJIHATH pPa0OTY B YCIOBUAX PEaIbHOTO, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO

BSaHMOHGﬁCTBI/IH;
Pa3BUBATh KPCATHUBHOC MBIIIJICHHUEC IIPU PCIICHHUH XKU3HCHHBIX np06neM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE eHCTBHS:



BJIaJICTh HaBbIKAMH y4eOHO-HUCCIIEIOBATEIBCKOM U IPOSKTHOM EATEIbHOCTH, HAaBBIKAMHU Pa3peIeHMs
po0JIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOMCKY METOJIOB PELIEHUs IPAKTH-

YCCKUX 3aJia4, NPUMCHCHUIO PA3JIMYHBIX MCTOJ0B [TO3HAHMA,

HCIIOJIb30BATh PA3JIMYHBIC BUAbBI ACATCIbHOCTH I10 IMMOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPCTAINU,
npeo6pa30BaHmo U IPUMEHCHUIO B y‘le6HBIX CUTyalluAX, B TOM YHCJIC IIPHU CO3JaHHNU y‘IC6HLIX u

COMAJIBHBIX ITPOCKTOB;

(bOpMI/IpOBaTB Hﬁy‘-lHLIfI THUII MBIIIIJICHUS, BIIaACTh Hay‘{HOﬁ TepMI/IHOJIOFHGfI, KIIIOYCBBIMHU ITOHATHUAMH

1 METOAaMH;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 334l B 00pPa30BATECIILHOM NEATEIIPHOCTH M JKU3HEHHBIX

CUTYyalMsIX,

BbBISABJIITH IIPUYUHHO-CIICACTBECHHBIC CBA3H U AKTYAJIU3UPOBATD 3a1a4y, BbIIBUT'ATh I'HIIOTE3Y eé pe-
IICHHWA, HAXOAWUTb apryMCHTHI IJI JOKA3aTCJIbCTBA CBOUX yTBGp)KI{GHHﬁ, 3aaBaThb MapaMcCTphl U

KPUTEPUU PELICHUS;

AHAJIMU3UPOBATDH IMOJTYYCHHBIC B XOAC PCHICHUA 3ala4U pE3YyJIbTAThbl, KDUTUYCCKU OLICHUBATH UX 10-

CTOBEPHOCTD, IPOTHO3UPOBATh U3MCHEHUE B HOBBIX YCIIOBHSX;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH LIEJICHANIPABICHHBIH MTOMCK MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBHS B Mpodeccro-

HAJIBHYIO CPeLy;
YMETb NIEPEHOCUTh 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;
YMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTeill;

BBIIBUT'aTh HOBBIC UJICHU, IPCJIaraTb OPUT'HHAJIBHBIC ITOAXOAbI U PCHICHUA, CTABUTH HpO6HeMH n

3a/1a4u, JOMYCKAIOIIUE albTePHATUBHBIE PEIICHHUS.
3) padora ¢ undopmanmeii:

OPHEHTUPOBATHCS B PA3TUYHBIX HCTOUHMKAX HHPOPMALIUH (TEKCTE yueOHOTO MOCOOMsl, HAyYHO-
MOMYJISIPHOM JTUTEpaType, OMOIOrMUECKUX CIIOBApsX U CIIPaBOYHUKAX, KOMIbIOTEPHBIX 0a3ax JaH-
HBIX, B IHTEepHETE), aHATM31pOBaTh MHPOPMALIMIO PA3TUYHBIX BUIOB U (JOPM MpEACTABIECHUS, KPU-

TUYECKH OLICHUBATD €€ JOCTOBCPHOCTb U HETIPOTUBOPCUNBOCTD,

(hopMyTupOBaTh 3aMPOCHl U MPUMEHSTH Pa3TUIHBIC METO/IbI IIPH TIOUCKE U 0TOOPE OHMOIOTHIECKOM

nH(popManuu, HeOOXOAUMOH /TSl BBIMIOTHEHUS YUeOHBIX 3a7a4;

HpHOGpGTaTB OIIBIT UCITIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKE[TI/IBHBIX TCXHOHOFHﬁ, COBCPHICH-

CTBOBATh KYJIbTYPY aKTHUBHOTO UCITIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (JOPMY HPEACTaBICHUS OMOJIIOTHYECKOH HH(pOpMAIU

(cxemsl, rpaduKy, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

MCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ OMOJIOrHuecKoi HHpOpMaLnei:
MPUMEHSATh XUMHYECKHE, (PU3NUECKHE 1 MaTeMaTUYeCKUE 3HAKU M CUMBOJIBI, POpMYJIbl, aO0OpeBUaTy-
PY, HOMEHKJIATYpY, UCIIOJIb30BATh M IPE0OPa30BHIBATH 3HAKOBO-CUMBOJIINYECKUE CPEACTBA HATIISIHO-

CTH;

BJIaJICTh HaBbIKAMH PACIIO3HABAHMSA U 3aIIUTHI HH(POpMaIu, HHPOPMALIMOHHON 0€301MacHOCTH JTNY-

HOCTH.
OBjajieHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMH
1) o6menmne:

OCYIIECTBIISITH KOMMYHHKAIIUU BO BCeX cepax KU3HHU, AaKTUBHO yIaCTBOBATh B TUAJIOTE HITH JTUC-
KYCCHH TI0 CYIIECTBY 00CYKIaeMOi TeMbI (YMEHHE 337aBaTh BOIIPOCHI, BBICKA3bIBATh CYKIACHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS NIpeIaraeMoil 3a/1auu, y4UThIBaTh HHTEPECHI U COINIACOBAHHOCTh MO3H-

LUH IPYrUX yYaCTHUKOB AMAJIOra WIN JUCKYCCUN);

paciio3sHaBaTb HeBep6aJII)HI)I€ cpeacrBa O6HICHI/I$[, IMOHUMATb 3HAYCHUC COUHAJIbHBIX 3HAKOB, IIPCAIIO-

CBUIOK BO3HUKHOBEHUS KOH()IMKTHBIX CUTYalluii, YMETh CMT4aTh KOH(IUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh Pa3IMUHBIMU CIIOCOOaMM OOILIEHHUS U B3aUMO/IEUCTBUS, IOHUMATh HAMEPEHUs APYTUX JIIO-
T, IPOSIBIIATH YBAKUTEIBHOE OTHOIIEHUE K COOECeTHUKY U B KOPPEKTHOH (hopme GpopMyInpoBaTh

CBOM BO3PAKCHHA,
pa3BépHyT0 " JIOTUYHO U3JIaraTb CBOIO TOYUKY 3pCHUS C UCIIOJIb30BAHUCM A3BIKOBLIX CPCACTB.
2) COBMECTHAsA 1esATCJIbHOCTDb:

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUYaIbHONU paOOTHI IPU PELICHUU
Ouo0rnuecKko mpodaemMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX (OPM B3aUMO-

NeWCTBUS MPH pelleHNH yuyeOHO 3a1aun;

BBI6I/IpaTB TEMATUKY U METOAbl COBMCCTHBIX JEHUCTBHH C y‘IéTOM O6H_II/IX HHTCPECOB U BO3MOXKHOCTEM

KaXXJ10ro 4JI€Ha KOJIJICKTHUBA,

IMPpUHHUMATh LCIIN COBMECTHOM ACATCIIbBHOCTU, OPraHU30BLIBATH U KOOPAUHUPOBATH JIeicTBHSA o e
JOCTHIXKCHHIO: COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ, pacnpeaciiaTb poJik C y‘{éTOM MHEHUM Y4aCTHUKOB, 00-

CYKAAaTb pC3YyJIbTAThL COBMECTHOM pa60TBI;

OLCHUBATHL KAYCCTBO CBOCT'O BKJIa/ld U KAKAOI'0 YU4aCTHHKA KOMaHbI B O6IJ_II/II71 pe3yibTaT 1o paspa-

OOTaHHBIM KPUTEPUSIM;



npeajaratb HOBBIC IPOCKTLI, OLICHUBATL UJACU C MMO3UIUHU HOBHU3HbI, OPUTUHAJIBHOCTH, Hp&KTH‘-IGCKOfI

3HAUYUMOCTH;

OCYHICCTBJIATL IMO3UTUBHOC CTPATCINICCKOC TOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IPOABJIATH TBOP-

Y4eCTBO U BOOOpakeHHe, ObITh HHUIIHATHBHBIM.
OBJ1ajIeHHe YHHBEPCATbLHBIMH PEryJIATHBHBIMH J€fiCTBHSIMU
1) camoopraHu3anus:

HCIIOIL30BaTh OMOJOTMYECKUE 3HAHUS JJIS BBISABJIICHU A HpO6JI€M " UX PCIICHHUA B ) KU3HCHHBIX U

y4eOHBIX CUTYaIHIX;

BBI6I/IpaTb Ha OCHOBE OMOJIOTMYECKHX 3HAHHI LEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX ,Z[CflCTBPIHX

Y TIOCTYTIKaX 10 OTHOLIEHUIO K AKUBOU MIPUPOJE, CBOEMY 3JJ0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOATCIIBHO OCYIICCTBIIATH IMTO3HABATCIIbHYIO ACATCIbHOCTD, BBISABIIATH HpO6JIeMBI, CTaBUTh U

(dbopMyIpoBaTh COOCTBEHHEBIC 3a/1a4M B 00Pa30BaTEILHOM NEATSIIEHOCTH U )KH3HECHHBIX CUTYAIIHSIX;

CaMOCTOSITEITFHO COCTABJIATH TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEH-

HBIX BO3MOKHOCTEW U IIPENIIOUTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paclMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIH;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh CI)OpMPIpOBaHI/IIO " IPOABJICHUTO IJ.IPIpOKOfI SpyAuIMH B pa3HbIX o0macTax 3HaHPII>i,

MIOCTOSTHHO ITOBBIIIATH CBOM 00pa30BaTEIbHbIN M KyIbTYPHBIH YPOBEHb.
2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPEKTUBEI B ACATCIbHOCTh, OIICHUBATHL COOTBETCTBUC

PE3YIbTATOB LCIIAM;

BJIaJI€Th HaBbIKAMM I1I03HABaTEIIbHOM pe(pﬂeKCI/II/I KaK OCO3HaHUs COBCPIIACMBbIX JIENCTBUI U MBICIIH-
TCJIbHBIX MPOUCCCOB, UX PEC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMBI pC(I)JICKCI/II/I JJIA OLICHKH

CHUTYalllH, BBIOOPA BEPHOTO PEIICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 X CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
3) npuHsATHE cedsi U IPYrux:

NNpUHHUMATh CC6$I, IIOHHUMasA CBOHM HEAOCTATKHN U JOCTOMHCTBA,



MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MPU3HABATh CBOE MIPABO U MIPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa.
HNPEAMETHBIE PE3YJIbTATHI

[Ipenmernsie pe3ynbTaThl ocBoeHus nmporpammbl COO mo 6ronorun Ha 6a30BOM YpOBHE BKIIIOYAIOT
cnenupuyeckue s yueoHoro npeamera «bruonorusy HaydHble 3HaHUS, YMEHUS U CIIOCOOBI 1eH-
CTBHMH 10 OCBOEHHIO, MHTEPIPETALUHU U ITPEOOPaA30BAHUIO 3HAHUM, BUBI IEATEIBHOCTH 110 MOJTyYe-
HHWIO HOBOT'O 3HAHUWA U MIPUMCHCHUTIO 3HAaHUU B Pa3INYHBIX y‘-I€6HBIX CUTyalluAX, a TAKKC B PCAJIbHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C ouomnorueii. B nporpamMme NpCaMETHLIC PE3YJIbTAThI IPCACTAB-

JICHBI 110 TOJIaM 00y4eHUsI.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 1onxHbI OTpa-

KaTb:

c(OPMHUPOBAHHOCT 3HAHUH O MECTE U POJIM OMOJIOTMH B CUCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA M HAYYHOT'O MHPOBO3-
3pEeHHs, O BKJIA/IE POCCUIUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, ()YHKIIHO-

HaJIbLHOM rpaMOTHOCTH YCJIOBCKA IJIA pCIICHUS ) KU3HCHHBIX 3a/1a4,

1. ymeHme pacKpbIBaTh COJepKaHNE ONOIOTUIECKAX TEPMUHOB U TIOHSTHIA: KHU3Hb, KJIETKA,
OpraHmu3M, MeTa0osu3M (0OOMEH BEIIEeCTB U MPEBPAIICHUE YHEPTHH ), TOMEOCTa3 (camope-
TYJISIIKS), ypOBHEBAsi OpraHU3alus )KUBBIX CHCTEM, CAMOBOCIIPOU3BeIeHHE (PEPOaYK-
1s1), HACTIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

2. yMEHHE M3JlaraTh OMOJIOTHYECKUE TeOpUH (KIETOYHAs, XPOMOCOMHAs!, MyTallMOHHAS,
LEHTpaJbHas 10rMa MOJIEKYJISIpHOM Ononorun), 3akousl (I'. Mennens, T. Moprana, H. 1.
BaBuioBa) 1 yuenus (0 eHTpax MHOT0o0pa3us U MPOUCXOXKICHHS KYJIbTYpHBIX pacTe-
Huil H. Y. BaBunogsa), onpenenats rpaHULbl UX TPUMEHUMOCTH K KHBBIM CHUCTEMAM;

3. yMEHHe BJIaJIeTh METOAaMU HAY4YHOT'O [TO3HAHMS B OMOJIOTHU: HA0JII0/ICHHE U OITMCAHUe
KHUBBIX CUCTEM, TIPOIIECCOB U SIBICHUH, OpraHN3aIUs U TPOBEIeHNE OMOJIOTHYECKOTO
HKCTIEPUMEHTA, BBIIBIDKEHHE THITOTE3bI, BEISIBICHUE 3aBUCUMOCTH MEXKIY HCCIIETyEeMbIMU
BEJIMYMHAMU, 00BSCHEHHE TIOTYYECHHBIX Pe3yJIbTaTOB, UCIIOIb30BAaHHBIX HAYUHBIX MOHS-
TUH, TEOPHI U 3aKOHOB, YMEHHE JIeaTh BIBOABI HA OCHOBAaHUH MOJTYYEHHBIX Pe3yJIbTa-
TOB;

4. yMeHWe BBIICISTH CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U SYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHW3MOB, OCOOEHHOCTHU MPOIIeCCOB: 0OMEHa Be-
IIECTB U MIPEBpAILEHUs SHEPTHH B KIIETKe, (POTOCHHTE3a, MJIACTUYECKOTO U YHEpreTHYe-
CKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OII0J0TBOPEHUSI, PAa3MHOKEHUS, UH/ITUBH-

JyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);



5. yMeHHue NPUMEHATH MOJTy4YEeHHbIC 3HAHUS JUI1 00BSICHEHHUS OMOJIOTHYECKUX MPOLIECCOB U
SBJICHUM, 7151 IPUHATUS PAKTUYECKUX PELICHUH B IIOBCEHEBHOM KHU3HMU C 1I€IbI0 00ecC-
neyeHust 0€30MaCHOCTU CBOETO 3/10POBbsI U 3/I0POBbsl OKPYKAIOLIHX JIFOJICH, COOII0ICHUS
HOPM IPaMOTHOTO MTOBEJICHHS B OKPY>KaIOLIeH MPUPOTHOHN cpesie, MIOHMMaHue He00X01u-
MOCTH HCITIOJIb30BaHMS JOCTHKEHHI COBPEMEHHOM OMOIOrUN M OMOTEXHOJIOTHH I pa-
IIUOHAJIBHOTO ITPUPOJIOIIOIb30BaAHMS;

6. yMmeHue pemaTh 3J€MEHTapHble TEHETUYECKHE 33Ja4l HA MOHO- U JUTUOPHIHOE CKPELIH-
BaHHeE, CIICTIJICHHOE HACJIE0BAaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHHS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

7. yMeHuE BBIIOJHATH Ja00paTOpHbIE U MpaKTHUYECKUue paboThl, cOOI0AATh paBUila pU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

8. yMeHHe KpUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATH HH(OPMAIHIO OMOJIOTHYECKOTO CO-
Jiep KaHusl, BKITFOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS U3 PA3JIMYHBIX UICTOYHUKOB (CPEICTBA
MaccoBOW MH(pOpPMaLIUHU, HAyYHO-TIONYJISIPHbIE MaTepHallbl), STHYECKUE ACIIEKThl COBpe-
MEHHBIX UCCIIEI0BaHUH B OMOJIOTUHU, MEAULIMHE, OMOTEXHOJIOTHH;

9. yMeHue co3aBaTh COOCTBEHHBIE MUCHbMEHHBIEC U YCTHBIE COOOIICHHS, 0000111ast OM0JIOTH-
YeCKYI0 MH(POPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIB30BATh MOHSATHI-

HBIN anmnapar OMOJIOTUH.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce 10nxKHbI OTpa-

KaTb:

1. chopMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHMSI €CTe-
CTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPA U
Hay4YHOT'O MHUPOBO33PEHHUS, O BKJIaJIe POCCUMCKUX U 3apy0eKHBIX YUEHBIX-OMOJIOTOB B pa3-
BUTHE OMOJIOTHH, QYHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHHS )KU3HEHHBIX 3a-
Aad,

2. yMEHHE PacKpbIBaTh COJEpKaHNE OMOTOTHUECKUX TEPMUHOB U MOHSATHIA: BH]I, TIOMYIISALINS,
TeHO(OHI, IBOJTIOIHSA, JBUXKYIINE CUIIBI ((haKTOPBI) SBOJIOLNH, IPUCITOCOOTIEHHOCTh Opra-
HU3MOB, BUJ000pa30BaHue, IKOJIOTHYECKHE (DAKTOPHI, SIKOCUCTEMA, MMPOAYIIEHTHI, KOHCY-
MEHTBI, PeYLIEHTHI, IENU TUTaHUS, IKOJIOTUYECKasi MUpaMua, OMoreomeHos, onochepa;

3. yMeHHe u3naratb Ouoiorudeckue Teopun (3BoitolinoHHas Teopus Y. JlapBruHa, CHHTeTHYe-
CKasi TEOPHS IBOJIIOINH ), 3aKOHBI ¥ 3aKOHOMEpHOCTH (3apoasimeBoro cxoactsa K. M. bapa,
Yepel0BaHMsI TJIaBHBIX HanpaBiieHn u myteit spomtonun A. H. CeeprioBa, yueHust o 0no-
cdepe B. U. Bepranckoro), onpenensiTh TpaHUIIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

4. yMmeHHe BIaJeTh METOIaMH HAyYHOTO IMO3HAHUS B OMOJOTHU: HAOIIOIEHHE U OTIHCAHUE KU-
BBIX CHCTEM, MPOIECCOB U SIBICHUM, OpTraHU3AIMsI U MIPOBEJCHNE OMOIOTUYECKOT0 IKCIIe-

PUMCHTA, BBIABMIXCHUC I'MIIOTE3bI, BBISIBJICHUC 3aBUCUMOCTH MCKIAY UCCIICAYEMBIMU BEIIN-



10.

YHHAMH, 00BSICHEHUE MOTYICHHBIX PE3YIbTAaTOB, UCIOIBF30BAHHBIX HAYYHBIX TOHSATUH, T€O-
pHii ¥ 3aKOHOB, YMEHHE JIeTIaTh BEIBOJIBl HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIISATH CYIIECTBCHHBIC TPU3HAKH CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB: BUJIOB,
MOy, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IIEHO30B U SKOCUCTEM, OCO-
OCHHOCTH MPOIIECCOB: HACIIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa-
30BaHMsI, TPUCTIOCOOICHHOCTH OPraHU3MOB, JICUCTBUS SKOJIOTHIECKUX (PaKTOPOB Ha Opra-
HU3MBI, TIEpEHOCA BEIIECTB U MIOTOKA YHEPTHU B SKOCUCTEMaX, aHTPOIIOTEHHBIX W3MEHEHHUI
B DKOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIIOB B
ouocdepe;

YMEHHUE MPUMEHSTh TOJTYYCHHBIC 3HAHUS ISl OOBSICHEHUST OMOJIOTUYECKUX MPOIIECCOB H SIB-
JICHHUH, JIJISl IPUHATHUS TIPAKTHYECKUX PEIICHUI B TIOBCEAHEBHOM KU3HHU C IIEIIBI0 o0ectede-
HUS 0€30ITaCHOCTH CBOETO 37I0POBBS M 3I0POBBsI OKPYKAOIIHX JIFO/IeH, COOITIOIEHUSI HOPM
IpPaMOTHOTO TIOBEJICHHS B OKPYIKAIOIIEH PUPOIHON cpejie, MOHNMMaHHe HE00X0IMMOCTH
WCIIOJIb30BaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTUY TS PAIIMOHATIBHOTO IIPUPOIOIIONb-
30BaHMSI,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJIOTHYECKHE 33a4l, COCTABIISITH CXEMBI IIEpPEeHOCca Be-
LIECTB U SHEPTUU B KOcHcTeMax (LN MUTaHuUsA);

YMEHUE BBITIOJHSTH J1a00PATOPHBIC U MPAKTHUECKUE pabOThI, COOIIOIATh MPaBHia MPH pa-
60Te ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYICCKHU OLIEHUBATh U HHTEPIPETUPOBATH HH(POPMAITUIO OMOJIOTHIECKOTO CO-
Jep KaHusl, BKITFOUYAIOMIYIO TICEB/IOHAayYHbIE 3HAHHS U3 PA3JIMYHBIX ICTOYHUKOB (CpeACTBa
MaccoBOI WH(POPMAIINU, HAYYHO-TIOMYJIIPHBIC MAaTEPUAIIbI), PACCMATPHBATh TJI00AIEHBIC
9KOJIOTHUECKHE TPOOJIEMbI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHHUIO K HUM CO0-
CTBEHHYIO MO3UIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE TUCEMEHHBIE U YCTHBIE COOOIICHUS, 0000111ass Onosorunye-
CKYI0 MH(OPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh MTOHATHIHBIH

anmapat OUoJIOTUU



COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «BUOJIOI'US» 10 KIIACC

ba3oBrblil ypoBeHb

Yriy0/eHHbl YPOBeHb

10 knace. 1 4 B Heaeno, Bcero 34 4.

10 kaacc. 102 4.

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsa3p Ouonoruu ¢ oOiie-
CTBEHHBIMHU, TEXHUYECKUMH U JIPYIUMH €CTECTBEHHBIMU
HayKamu, (puimocoduen, 3TUKOH, ICTETUKOW U IPaBOM.
Ponw Guonmoruu B hopMHpOBaHUM COBPEMEHHON HAyYHOH
KapTuHbl Mupa. Cucrema OMOIOTHYECKUX HaYK.

MeToabl TO3HAaHUS )KUBOU MPUPOIEI (HaOIr0IeHHE,
SKCIIEPUMEHT, ONHMCAHME, W3MEpPEHHe, Kiaccudukarus,
MOJIETTUPOBAHUE, CTATUCTHUECKass 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpersr: Y. dapsun, I'. Mengens, H. K. Komub-
1oB, Jlx. Yorcon u @. Kpuk.

Tabmuupel 1 cxeMbl: «MeTonpl IMO3HAHUS KUBOMI
MIPUPOJIBI».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[IpakTuueckas padora Ne 1. «Mcnonb3oBanue pas-
JIUYHBIX METO/IOB MpPHU U3YyYEHHH OMOJIOTMUYECKUX OOBEK-
TOB».

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHas 6MOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS
ouornorun. bronorndeckne HayKu W U3ydaemble UMHU mpodiaemMbl. DyHIaAMEHTATb-
HBIC, TPUKJIATHBIC U TIOUCKOBBIC HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON
kaptunbel mupa. [Ipodeccuu, cBsazannbie ¢ Ouonorueit. 3HaueHUE OHOIOTHH B
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MpPO-
MBILIJIEHHOCTH, OXPaHe MIPUPOIBI.

JdemoHcTpanmun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH,
V. I'apsei, I'. Mennens, B. U. Bepnanckuii, U. I1. [Tasnos, . 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnumper u cxembl: «CBsi3pb OMOJOTUU C OPYTMMH Haykamu», «Cucrema
OMOJOTHYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aI M.

Xussle cucrembl (OMOCHCTEMBI) KaKk MpeIMeT U3y-
yeHust 6nonoruu. OTINYNE KUBBIX CUCTEM OT HEOpraHU-
YECKOM MPUPOJBL.

CaoiicTBa OmocucTeM M UX pazHooOpasue. YpOBHU
OpraHu3aly OMOCHCTEM: MOJEKYJSPHBIA, KIETOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIN, MOMYJSIIIMOHHO-BUAOBOM,
9KOCUCTEMHBIH (OMOreo1eHOTHUECKH i), OnochepHbIil.

Tema 2. ’KuBble cucTeMbl U X H3y4YeHHE

JXuBble cucteMbl Kak mnpeaMeT u3ydeHust ounosoruu. CBOWCTBA KMBBIX CH-
CTEM: €IMHCTBO XMMHUYECKOI'O COCTaBA, JUCKPETHOCTh U LETOCTHOCTD, CIIOKHOCTb
U YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alusl, CaMOBOCIIPOM3-
BEJICHUE, Pa3paKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alluy *KHUBBIX CUCTEM: MOJIEKYJISPHBINA, KIETOUHBIN, TKaHe-
BbIii, OpPraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, IKOCHUCTEMHBIN (OHOreoeHOTH-
yeckuii), onocdepusii. [Ipomeccsl, mpoucxoasime B )XKUBbIX cucTeMax. OCHOBHBIE




JdemMoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE NPU3HAKH KU3-
HU», «YPOBHH OPraHU3ALUU KUBOU IPUPOIBI».

O6opynoBanue: moaens Mosiekyinsl JJHK.

MpU3HAKH KUBOTO. JKM3HB Kak (hopMma cymiecTBoBaHUS MaTepuu. Hayku, usydaro-
LI[1€ KUBbIE CUCTEMBI HA PAa3HBIX YPOBHSAX OPraHU3ALNH.

N3yuenue xuBbIX cucteM. MeToasl Ouonorudyeckoil Hayku. Habmronenwue,
U3MEpEHUE, SKCIIEPUMEHT, CUCTeMaTu3anus, Metaananus. [lonsatie o 3aBucuMon u
He3aBUCHMOM nepeMeHHOU. IlnanupoBanue skcnepumenta. [locraHoBkKa M 1po-
Bepka runore3. HyneBas runoresa. [Tonsitue BeiOOpku U e€ moctoBepHOCTH. Pas-
Opoc B Ouonornyeckux AaHHbIX. OLleHKa JOCTOBEPHOCTH IOJYUYEHHBIX PE3ylbTa-
TOB. [IpH4MHBI HCKa)KEHUS PE3yNbTATOB 3KCIepUMeHTa. [loHATHE cTaTUCTHYECKO-
r'o TecTa.

JdemMoHcTpanuu

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKK KU3HUY», «buosnornyeckue cu-
cTeMbl», «CBOMCTBA KUBOM MaTEpUN», «Y POBHU OPraHU3aLluU KUBOU IPUPOIBI»,
«CTpoeHue )KUBOTHOM KJIETKN», «KaHH KUBOTHBIX», «CHCTEMBI OPraHOB YeJIOBE-
4ecKoro opranmsmay, «buoreorenosy», «buocdepay, «MeTonbl N3y4eHUS KUBOU
IIPUPOABIY.

Ob6opynoBanue: gabopaTopHOe 00OpYyIOBaHUE AJSl IPOBEAEHUS Haliroze-
HUM, U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHre pa3IUYHBIX METOJOB MPU HU3yUe-
HUU KUBBIX CUCTEM.

Tema 3. XuMHYeCKHIl COCTAB U CTPOCHHE KJIET-
KH.

XHWMHYECKUN COCTaB KIIETKM. XHWMHUYECKHE dJle-
MEHTBI: MaKpOJJIEMEHTBI, MUKPO3JIeMEHTEL. Bota u Mu-
HEepaJIbHBIC BEILLECTBA.

@yHKIIMK BOJBI 1 MUHEPAJIBHBIX BEUIECTB B KJIET-
ke. [lonnepkanue ocMoTHueckoro 6anaHca.

benxu. CoctaB u cTtpoeHue 6eIKoB. AMUHOKUCIIO-
Thl — MOHOMepHI OenkoB. HezameHMMblE M 3aMeHUMBIE
AMHUHOKHUCIIOTB. AMHWHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€NKOBOH MOJIEKYJbl (II€pBUYHAS, BTOPUY-
Has, TPETUYHAs U YETBEPTHUYHAS CTPYKTypa). XHUMHUYE-

Tema 3. Brnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIIMOHAIbHAS €UHMIA )kUBOTO. MlcTOprs OTKpHI-
tus kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOU TEOPUH.

MeTtoabl MOJIEKYJSIPHOM M KJIETOYHON OMOJOIMH: MHUKPOCKOIUS, XpOMaTo-
rpadusi, 35eKTpodopes, METOI MEUEHBIX aTOMOB, AU(depeHInanbLHoe HEeHTpUdy-
TUpOBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue GukcuposanHulx Kiemox. DIeK-
TpOHHasE MUKpOcKonus. Kougokanvrnas muxpockonus. Bumanvrnoe (npudsxcusnen-
Hoe) u3yyeHue Kiemox.

JdemMoHcTpanuu

[optpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K.
M. boap.




ckue cBoiicTBa OenkoB. buonornueckue QyHkimm Oen-
KOB.

@depMeHTBl — OHOJOTMYECKHE KaTalu3aTophbI.
Crtpoenue epmeHTa: aKTHUBHBIA LIEHTP, cyOcTpaTHas
cneunpuynoctb. Kodepmentsr. Burtamuubl. OTianuus
(epMEeHTOB OT HEOPraHMYECKHX KaTaln3aTOPOB.

VYrneBoabl: MOHOcaxapuibl (TJIOKO3a, pubo3a M
ne30kcupu003a), rucaxapuabl (caxaposa, JJaKkTo3a) U 1o-
nucaxapuibl (Kpaxmaj, TJIMKOTEH, I1eJuUTioiio3a). buoiio-
rHYecKue (PyHKIMH yTIIeBOIOB.

Jlununer: Tpurmuuepuabl, Gochorunuabl, CTepou-
1wl ['mapodubHO-THAPOGOOHBIE CBOCTBA. buosoruye-
ckue pyHkuu aunuaoB. CpaBHEHUE YIIEBOAOB, OEIKOB
Y JIMTINJIOB KaK KCTOYHUKOB YHEPTHH.

Hyxneunoseie kucnotsl: JJHK u PHK. Hykneoru-
bl — MOHOMEpHI HYKIEHHOBBIX KUCIOT. CTpoeHHe H
¢byukuu JIHK. Crpoenue u pynkunu PHK. Bunst PHK.
AT®: ctpoenue u PyHKIUH.

[uTonorus — Hayka o kierke. Kinerounas reopus —
pUMep B3auMoJieicTBUS uael U (HaKkTOB B HAYYHOM I10-
3HaHUM. MeTo/bI U3y4YEHUs KIETKH.

Krnerka kak nenoctHas »xuBasg cuctema. OOmiue
MIPU3HAKH KJIETOK: 3aMKHYTas HapyKHas MeMOpaHa, Mo-
nexkynsl JIHK kak renerndeckuii anmapar, cucreMa CHH-
Te3a Oenka.

Turbl KIETOK: DYKapHOTHUYECKasT M MPOKAPUOTHYE-
ckasi. OCOOCHHOCTH CTPOEHUS MPOKAPHOTHUECKOW KIIET-
ku. Knerounas crenka Gaktepuil. CTpoeHue 3yKapHOTH-
4yecKol KieTkH. OCHOBHBIE OTIIMYHUS PACTUTENBHOM, JKH-
BOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIIETOYHAS

Tabmuip! n cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pa3BUTUS METOJJOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, MMKPOIpENnapaTbl pPacTUTENIbHBIX,
KHUBOTHBIX U OAKTEPHUATIBHBIX KIETOK.

IIpakTuyeckas padora «l/3yueHne MeTOJOB KIETOYHOH Omonoruu (Xpo-
Matorpadusi, anexrpodopes, nuddepennuansHoe neHTpudyrupoanne, [ILP)».

XHMHYECKasi OPraHUu3alus KIeTKH

XUMUYECKUN COCTAaB KIETKH. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bopna u e€ posib kKak pacTBOpPUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIET-
KM, TEIUIOperyisiuud. MuHepaabHble BELECTBA KJIETKU, UX OHMOJIOrMYEecKask pPoJb.
Ponb KaTHOHOB ¥ aHMOHOB B KIIETKE.

Oprannyeckue BeniecTBa KJIETKH. buosornueckue nonuMepsl. benku. AMu-
HOKHCIIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoW Mosekynbl. IlepBuunas
CTpYKTypa Oeika, nenTuaHas cBsizb. BropuuHnas, TpeTuuHasi, Y4eTBEpTUYHAS CTPYK-
Typsl. [lenarypanus. CBoiictBa OenkoB. Kinaccudpukanus 6enkoB. buonornueckue
¢byHkuu 6enKoB. [lpuonsi.

VYrinesoabl. MoHOcaxapuipl, AUCaXapybl, OJIMTOCaxapuipl U IOJUCAXapH-
nbl. OOmuMi 1iaH cTpoeHus: U GU3NKO-XMMHUYECKHE CBOMCTBa yriieBoAoB. buono-
rudeckue QyHKIUU YIIIEBOOB.

Jlumuasl. 'mapodunbHO-TUApOPOOHBIE cBOMcTBa. Kiaccuduxaums mumnu-
noB. Tpurnunepuasl, Gochoaunuabl, BOCKU, cTepouabl. buonornueckue pyHKInn
munuoB. O61re cBoiicTBa OMONIOrMUECKUX MEMOpaH — TEKY4eCTb, CIOCOOHOCTH K
CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK n PHK. CrtpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruapl. [Ipunuun xommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiiras cimpanb. MectoHaxoxaenue u ononornueckue ¢pyaknmu JJTHK.
Bunst PHK. ®ynkiun PHK B knetke.

Crpoenne monexkynsl AT®. Makposprudeckue cBa3u B Mosekyine ATO.
buonornueckue ¢pynkuuu AT®. BoccraHOBICHHbBIE TEPEHOCUUKH, UX (QYHKIMU B
Kietke. /[pyeue nyxneozuompugochamor (HTD). CexBenupoBanue JJHK. Memo-
Obl 2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.




CTEHKa, TMIIMKOKaIMKC, ux ¢yHkmuu. [lnasmarndeckas
MeMOpaHa, e€ coiicTBa W (QyHKIUU. [luTrorumasma u eé
opranoufipl. OgHOMEMOpaHHBIE OpPraHOUABl KIJIETKH:
OIIC, anmapat I'onbmxu, au3ocoMbl. [loayaBTOHOMHBIE
OpraHoujbl KIJIETKU: MUTOXOHJApHUM, miacTuabl. [Ipowuc-
XOXKIEHUE MUTOXOHApPUN M Iuiactua. Bunael miactun.
HemeMmOpanHbie opranouibl KI€TKH: pUOOCOMBI, KJIETOY-
HBII LIEHTP, LEHTPUOIU, PECHUYKHU, KTYTUKA. DYyHKIUU
OpPraHoOUJIOB KJIETKU. BKiroueHus.

SAnpo — perynsaTopHblii 1eHTp kineTku. CTpoeHue
anpa: siaepHas o0o0JIouKa, KapuoIuia3Mma, XpOMaTHH, SJI-
PBILKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumu:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBanH, M.
[neitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yui-
kuHc, P. ®panxnun, K. M. bap.

Juarpammsbl: «Pacripenenenye XMMHYECKUX DiIe-
MEHTOB B HEKMBOM NMpUpOJEe», «Pacnpeneenne xummyie-
CKHX 2JIEMEHTOB B KHUBOU MIPUPOAELY.

Tabmuet u cxemsl: «llepuoanueckas Tabmumna xu-
MUYECKUX 3JIEMEHTOB», «CTpOE€HHE MOJEKYJbl BOJBI,
«buocunTez Oenkay, «CTpoeHHWE MOJEKYNIbl OenKay,
«Ctpoenne depmentay, «HyKkIeHHOBBIE  KHCIOTHI.
JHK», «Ctpoenne monekynsl AT®», «CtpoeHue syka-
PHUOTHYECKON KIeTKH», «CTpOeHHE >KMBOTHOW KIIETKN»,
«CTpOoeHHE PACTUTENIBHOW KIETKH», «CTpoeHue Inpoka-
pUOTHYECKOHN KIETKn», «CTpoeHue siapa KIeTKu», «YT-
TEeBOBDY, «JIunuab.

O6opymoBaHue: CBETOBOW MHKPOCKOM, 000pYI0-
BaHHE JUIsI TIPOBEACHUS HAOIIOJEHUN, U3MEPEHHUH, JKC-

CrpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(DU3HUECKUE UCCIICTOBAHUS
COCTaBa W NPOCTPAHCTBEHHOW CTPYKTYpBl OHOMOJNEKyl. Moldenuposanue cmpyk-
mypol u QyHKyull OUOMOAEKYN U Ux Komniekcos. Komnvromepnuoiii ousaiin u opea-
HUYeCKUll CUHmMe3 OUOMOIEKYL U UX HENPUPOOHBIX AHAI0208.

JdemMoHcTpanuu

[Toptpetsr: JI. IHonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

Juarpammsbl: «PacnpeneneHne XMMHUUECKUX 3JIEMEHTOB B HEXXMBOUW IPHUPO-
ne», «PacrpeneneHne XuMUYECKUX JIEMEHTOB B )KUBOM IIPUPOJIEN.

Tabmuupr 1 cxemsl: «lleproguueckast TabaMIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJbl BOAbD», «BemecTtBa B cocTtaBe Opranu3zMoB», «CTpoeHHe
MoJIeKyJbl Oenkay, «CTpyKTypbl OeKOBOM MoJNeKynb», «CTpoeHue MOJIEKYHI yT-
1eBoJ10B», «CTpoeHue MoJIeKyI JunuaoB», «HykinenHoBble KUCIOTB), «CTpoeHne
MOJIeKYJIbl ATD.

O6opynoBanue: XUMUUecKasi Iocy1a 1 000pyI0BaHHeE.

JlaGopaTopHas padora «O6HapykeHHe OEIKOB C MOMOIIBIO Ka4eCTBEHHBIX
peaxkuii».

JlaGopaTopHnas pa6ora «lccienoBanne HYKJICHMHOBBIX KHCIIOT, BBIJICIICH-
HBIX U3 KJIETOK Pa3JIM4YHbIX OPraHU3MOBY.

Crpoenne 1 pyHKIHMH KJICTKH

Tunsl KIETOK: DJyKapHOTHYECKass M IMPOKapUOTHUYECKas.
(yHKIIMOHATIbHBIE 00pa30BaHUsI KIETKH.

Crpoenune npokapuoTuueckoi kieTku. Kierounas creHka OGakrepuil u ap-
xei. OcoOeHHOCTH CTpOoeHUs TeTepoTpodHOM U aBTOTPO(HOM MPOKAPUOTHUUECKHX
KJIETOK. MecTo U poJib MPOKapuoT B OMOLIEHO3aX.

Crpoenue n (QyHKIIMOHUPOBAHUE DyKApHOTHUUECKOW KieTku. [lmazmatude-
ckasg MeMOpaHa (rutazmanemma). CTpykTypa mia3Marudeckoil memOpanbl. TpaHc-
MOPT BEIIECTB Yepe3 IIa3MaTuYecKylo MeMOpaHy: naccuBHbId (aug¢ysus, odner-
yéHHas U y3usi), aKTUBHBIN (IEpBUYHBIM U BTOPUYHBIN aKTUBHBINA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaareBoro Hacoca. JHIOLUTO3:
MUHOIIUTO3, (haromuTo3. Dk3omuTo3. Kierounas crenka. CTpykrypa U QyHKIIHIH

CrpykTypHO-




MEPUMEHTOB, MUKpPOIIpEnapaThl pacTUTEIbHBIX, JKUBOT-
HBIX U 0aKTepUATBHBIX KIIETOK.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlabGopaTtopHas paborta Ne 1. «M3ydeHne KaTaauTh-
YECKOW aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpEe aMUIa3bl
WJTU KaTajasbl)».

JlaGopaTtopHas pabdota Ne 2. «M3yueHue cTpoeHUs
KJIETOK PAcCTeHMi, >KMBOTHBIX M OakTepuil MOJ MHUKPO-
CKOITOM Ha TOTOBBIX MUKpOIIpENaparax U uxX OMUCAHUEY.

KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huromnnasma. [{utozoins. utockener. JBuxenue nurorsiazmbl. OpraHoOU bl
kieTku. OgHOMEeMOpaHHbIe OpraHOU bl KJIETKU: SHAoIIa3MaTHueckas cethb (DI1C),
anmapat ['onb/KH, TU30COMBI, UX CTpoeHHe U (GyHKIUHU. B3auMocBs3b ogHOMEM-
OpaHHBIX OpraHouAoB KiIeTKH. CTpoeHHE TPaHyJIIPHOTO PETUKYIyma. Mexanusm
Hanpaesnenust benxos ¢ DIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['nmagkuii (arpaHyJspHBIN) 3HAOIIA3MATHUYCCKUN peTukynyM. Cekpe-
TopHas GyHKums anmnapara ['onbmxu. Moougurkayus 6enkos 6 annapame I 0160-
acu. Copmupoexa benkoe ¢ annapame I onb0ocu. TpaHCIOPT BELIECTB B KIIETKE.
Baxyounn pactutenbnbix kineTok. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHAPUH, MiacTUibl. [Ipouc-
xoorcoenue mumoxonoputi u niaacmuo. Cumouozenes (K.C. Mepeckosckuil, JI.
Mapaynuc). Ctpoenue u pyHKUUN MUTOXOHIpUI U Tuiactua. [lepBuunble, Bropuy-
HBIE U CJIOKHBIE TIACTHABI (DOTOCHHTE3UPYIOUTUX IYKAPUOT. XJIOPOIUIACTHI, XPO-
MOILIACTBI, JIEUKOIIJIACTHI BBICIIUX PACTCHUIA.

HememOpanubie opranouasl kiaetku CtpoeHre u QyHKIUHU HEMEMOpPaHHBIX
OpraHouoB KieTKU. Pubocomsl. Ilpomesicymounvie guramenmor. Mukpodua-
MEHTBL. AKmuHosble Mukpoguiamenmeol. MbllIeUHble KIETKU. AKMUHOBblIE KOMNO-
HeHmbl Hembluleunblx Kiemok. Mukporpyoouku. Kierounsiit nentp. Ctpoenue u
JBUKEHHE J>KTYTUKOB M pPECHUYEK. MUKpPOTpYyOOUKH IUTOIIa3Mbl. LleHTpHomb.
benku, accoyuuposannvie ¢ mukpogunamenmamu u mukpompyoouxamu. Momop-
Hble DeNKuU.

Anpo. Obonouka sapa, XpOMaTUH, KapyUoIUIa3Ma, SAPBIIKH, UX CTPOCHUE U
¢byHkuuu. SnepHsiii 6enKoBbIl MaTpuKe. [IpocTpaHCTBEHHOE PACIONOKEHHE XPO-
MOCOM B UHTep(Da3zHOM sape. dyxpomamun u cemepoxpomamun. beaku XxpomaTuHa
— THCTOHBL. /Junamuxa s0eproti 06o10uku 8 mumose. Aoepnuviti mpauncnopm.

Krnerounsie BkimtoueHus. CpaBHUTENbHASL XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTenbHOM, )KUBOTHOM, TPHOHO).

JdemMoHcTpanuu

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuibl u cxembl: «CTpOEHHUE DYKApUOTHIECKON KIETKN», «CTpOCHHE KH-




BOTHOM KJIETKW», «CTPOCHHE PaCTUTEIbHOU KIETKN», «CTpOeHUE MUTOXOHAPUNY,
«Anpo», «CtpoeHue NpoKapuOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MHUKpOIpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenaparbl 0aKTepUualbHbIX KIETOK.

JlaGopaTopHas padora «/3yueHue CTpOCHHUS KJIETOK Pa3IUYHBIX OpraHu3-
MOB).

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOM MEMOpaHBI».

JlabGoparopHass pabdora «/cciegoBanue IIa3MoJiu3a W JACIIA3MOJIM3a B
pacTUTENBHBIX KJIETKAX).

IIpakTuyeckass padora «/3ydyeHune NBMKEHHS] LIUTOIUIA3MbBI B PACTUTEIb-
HBIX KJIETKaX».

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOMeH BelecTB, WM META00IN3M. ACCUMIISIINAS
(mymacTuueckuii 0OMeH) M AMCCUMMUIISLUS (dHEpreTuye-
CKUI 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca MeTado-
nu3Ma. Ponib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPIHH B
[MOHUMaHUU METaboI13Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U TETEPO-
Tpo¢HBIA. Ponb ¢epMeHTOB B 0OMEHE BELIECTB U Ipe-
BpAILIEHUN YHEPTUH B KIIETKE.

®otocunte3. CBeroBas U TeMHOBas (a3bl PoTo-
cuHTe3a. Peakuuu gorocunresa. IpdexTuBHOCTH POTO-
CHHTe3a. 3HaueHue (HOTOCHHTE3a JIs JKU3HM Ha 3emIe.
Bnustaue ycioBuit cpesl Ha pOTOCHHTE3 U CIIOCOOBI T10-
BBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHNE OaKTepHuH.
3HaueHue XEMOCHHTE3a ISl )KU3HU Ha 3eMII€.

DOHepreTudyeckuii oOMeH B kieTke. Pacumienienue
BEIIECTB, BbIJCIIEHUE M AKKyMYJIUpOBaHHE JHEPIHH B
KJIETKe. OJTambl SHEpreTudeckoro oOMeHa. [mkonus.
bpoxxenne n ero Buabl. KucinoponHoe OKucIEHUE, WIH

Tema 4. O0MeH BelecTB U NMpeBpPallleHUe SJHEPTUU B KJIeTKe

AcCUMUIISIIAS ¥ JUCCUMIIISUS — JIBE CTOPOHBI MeTabonm3ma. Tumnsl oome-
Ha BEIICCTB: aBTOTPO(HBIA U reTepOTPOPHBIA. YUacTHe KHCIOpPOIa B OOMEHHBIX
nporeccax. JHepreTuyeckoe odecrnedenue Kietku: npespameHue AT B oOmen-
HBIX Iporeccax. PepMEeHTaTUBHBIN XapaKTep peakluil KIETOYHOIo MEeTaboInu3Ma.
@depMeHTHI, X CTPOSHHE, CBOWCTBA M MeXaHM3M JaeiicTBusi. Kopepmentol. Otiu-
4Kl (PEPMEHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-akTuBaTopsl U OEIKU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3lu4HbIX
(akTopoB.

[IepBHYHBII CUHTE3 OPTaHUYECKUX BEIIECTB B KieTke. DoTocuHTres. AHokcu-
2eHHbIU U OKCU2eHHbIU pomocunmes y bakmepuii. Ceemocodbuparowjue nucmermol
U nUeMeHmbl peakyuoHHo20 yenmpa. Poiab XJI0poIuiacToB B mpouecce poToCuHTe-
3a. CBeroBas u TeMHOBas (a3el. Pomoovixanue, Cs., Cs. u CAM-munwvr hpomocun-
me3a. IIponykTUBHOCTh (hoTOCHHTE3a. BiusiHME pa3nuuyHbBIX (AKTOPOB HA CKO-
pocTh ¢oTocuHTe3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHre3. PazHooOpa3zne OopraHM3MOB-XEMOCHHTETHKOB: HUTPUDUIUPY-
fole OakTepuH, Keae300aKkTepuu, cepobakTepuu, BOJOpOIHbIe OakTepuu. 3Ha-
YeHHE XEMOCHHTE3A.

AHarpobHble opranu3Mbl. Bunpsl Opoxenus. [IpoaykTsl OposkeHus: U UX Hc-
M0JIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHM3Mbl Kak OOBEKTHI OHOTEX-




KIeTouHoe japixanue. OkucnutenbHoe (hochopuarpona-
Hue. O PeKTUBHOCTD HHEPTETHUECKOTO OOMEHA.

Peakuun matpuuHoro cunresa. I'eHeTmueckas MH-
dbopmarus u JIHK. Peanmzanus renernueckoi nHpopma-
MM B KJIETKE. | '€eHETUYECKUI KO U €ro cBorcTsa. TpaHn-
ckpunuusg — Marpuynelid cuHte3 PHK. Tpancmsmus —
OouocunTe3 Oenka. DTtamnbl TpaHcnauud. KonupoBanue
aMUHOKHCIIOT. Pob prbocom B OrocuHTE3e Oernka.

Hexnerounsie opmel sxu3Hu — BUPYCHL. HcTopus
otkpeiTusi BupycoB (/1. 1. MBanoBckuit). OcobeHHocTr
CTPOCHHUS ¥ ’KU3HEHHOTO LIUKJIa BUPYCOB. bakTepuodaru.
bonesnu pacteHuii, >)kUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC
Bupycamu. Bupyc ummynozneduuura yenoseka (BUY) —
Bo3Oyautens CIIM[{a. OO6patHast TpaHCKpHUIILIKS, pEeBEp-
Taza u uHrerpasa. [Ipodunakrtuka pacnpocTpaneHus: Bu-
PYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbnos, JI. . UBanosckwuii, K.
A. Tumnpsses.

Tabmuiel 1 cxeMmbl: «THOBI MUTaHUAY, «MeTabo-
a3mMy, «MUTOXOHApPUS», «OHEPreTU4ecKuit oOMeHY,
«Xnopormact», «Dotocunte3», «Ctpoenne JIHK»,
«Ctpoenne u (QyHKIMOHUpPOBaHUE TeHa», «CuHTE3 Oe-
Kay, «['eneTnueckuit koa», «Bupycel», «bakreprodarmny,
«Ctpoenue u xu3HeHHbIN nuka Bupyca CIIM/la, Gakre-
puodaray, «Pemukanus JJHK».

O6opynoBaHue: MOJCITH-ANMIUIMKAIIIN «Y IBOCHUE
JHK u tpanckpunuusy», «buocunres 6enka», «Ctpoenue
KJIETKW», Mozienb cTpykTypsl JIHK.

HOJIOTUU U BO30YAUTENN OOJIC3HEH.

AdpoOHBIE OpraHu3MbI. JTamnbl dHEpreTudeckoro oomena. [loaroroBurenns-
HBIH 3Tan. ['uKoan3 — 6ECKUCIOPOHOE PACIIEIUIEHHUE TIIFOKO3BI.

buonoruueckoe okucienue, WK KJIETOUYHOE JbIxaHue. Poiib MUTOXOHApUIT B
nporeccax Ouonoruueckoro okucineHus. Lukmmueckue peakiuu. OKUCIUTENBEHOE
dochopunupoBanue. uepeus membpanHozo epaduenma npomonos. Cunmes
AT®D: paboma npomonunoii ATD-cunmaszwvl. IIpeumyiiecTBa a3poOHOTO MyTH 00-
MEHa BEIIECTB Mepes] aHadpOOHBIM. D (HEKTUBHOCTH YHEPTETUYECKOT0 OOMEHa.

JdemMoHcTpanuu

Hoptpersr: Jx. [puctnu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuis! u cxembl: «POTOCUHTE3Y», «IHEpPreTudeckuii oOMen», «bruocunTes
oenkay, «CtpoeHue hepMeHTay, «XEeMOCHHTE3Y.

ObopynoBanue: CBETOBOW MHKPOCKOI, 000pYIOBaHHUE JJISI MIPUTOTOBIICHUS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pa6ora «/3yueHue KaTaIUTUYECKON aKTUBHOCTU (hepMeH-
TOB (Ha MPUMEPE aMUJIA3bl HIIM KaTanas3bl)y.

JlabopaTopHnas pabora «/3yueHue ¢GepMEHTATUBHOTO pACIICIUICHUS TIe-
POKCH/1a BOAOPOJA B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX)».

JlaGopaTtopHas padora «CpaBHEHHE MPOLECCOB (POTOCHUHTE3a U XEMOCHH-
TE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI U ILIXAHUSI.

Hacaencrsennass uHgopMauus U peaju3anus eé B KiIeTKe

Peakuyuu matpudHoro cuHresa. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAaKLMAX
MaTpUYHOTO CHHTe3a. Peanusanus HacieAacTBeHHONW mHpopMauuu. I'eHeTnyeckuit
KOJI, ero cBorcrea. TpaHckpunuus — matpuunbiii cuaTe3 PHK. [Ipunnuner Tpas-
CKPHUIIMH: KOMIUIEMEHTapHOCTb, AHTHUIAPAIJIENIbHOCTh, aCUMMETPUYHOCTh. Co-
spesanue mampuunvix PHK 6 syxapuomuyeckoii kiemke. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTtHeix PHK B 6uocunTese 6enka.
VYcnoBust OnocunTesza 6enka. KogupoBanue aMuHOKUCIOT. Pone pubocom B Omo-
cUHTe3e OeKa.




Coepemennvie npedcmasnenus o cmpoenuu cenoe. Opranuzanus reHoma y
MPOKAPUOT M JYKapuoT. Perymanus akTUBHOCTM T€HOB y Mpokapuot. ['mmoresa
onepoHa (. XKakoo, XK. MaHo). Moaexyisapuvie mexanusmvl IKCHPECCUU 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl cenog. Perynsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycel — HekiieTouHble (POPMBI KHU3HH U 0OIUraTHbIe Mapa3uThl. CTpoeHHe
MIPOCTBIX M CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKuzneHHwill Yuki
JHK-cooeporcawux supycos, PHK-codepacawux supycos, b6axmepuoghazcos. Oo-
Ppamuas mpancKpunyus, pegepmasa, unmezpasa.

BupycHble 3a00neBaHus 4en0BeKa, )KUBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHble U METUITMHCKUE MTPOOTIEMBI.

buoungopmamura: unmeepayua u ananuz oonvuwiux maccusos («bigdata»)
CMPYKMYPHBIX Ouonocuieckux oanHvix. Hanomexnonoeuu 6 buonozuu u meouyume.
Ipoecpammupyemvle pynkyuu d6eixkos. Cnocobvl 00CmagKu 1eKapcms.

JdemoHcTpanmun

[Toptpetsr: H. K. Konsuos, 1. Y. IBaHOBCKUI.

Tabnuist u cxembl: «bruocunTe3 Oenkay, «'eHeTudeckuit Koay», «Bupycs»,
«baxTepuodaru».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 5. Pa3MHOKeHMe M MHAMBHUAYAJIbHOE pa3-
BUTHE OPraHU3MOB.

Kiierounslii UKII, WK KU3HEHHBIA IUKI KJIETKU.
Wutepdaza u muros. Ilporeccrl, mpoTekarone B HH-
tepdaze. Perummkainus — peakiuss MaTPUYHOTO CHHTE3a
JIHK. Ctpoenune xpomocoM. XpoMOCOMHBII HabOp — Ka-
puoTun. JMMIOMAHBIA M TalJIOUAHBIA XPOMOCOMHBIE
HaOopel. XpoMmaTuabl. lluTonormdeckre OCHOBBI pas-
MHOXCHHUA U UHANBUAYAJIBHOI'O pa3BUTUA OPraHU3MOB.

Henenne xnetku — mMuto3. Ctaaumm muto3a. IIpo-
LIECChI, TPOUCXOSIINE Ha Pa3HbIX CTAAUSAX MUTO3a. bro-

Tema S. JKu3HeHHbIN HUKJ KJIETKH

Krnerounslii nuki, ero nepuoasl u peryisinus. Marepgasza u muros. Oco-
OEHHOCTHU TPOLIECCOB, MpOTeKaroIuX B MHTepda3ze. [loaroToBka KieTku K nene-
Huto. [IpecunTeTnyeckuil (MOCTMUTOTUYECKUIN), CHHTETUUECKUI U TOCTCUHTETH-
YecKul (MPEeMUTOTUYECKHI) TepHOIbl HUHTEP(PA3HI.

Marpuunsiii cunte3 JIHK — perumkanus. [Ipuanuner perumkanuun JJHK:
KOMIUIEMEHTAPHOCTh, TNOJYKOHCEPBAaTUBHBIM CUHTE3, aHTUIIApaLIEIbHOCTh. Me-
xanu3M perumkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. Temomepsl u Te-
momepasza. XpOMOCOMHBIM HAa0Op KIETKH — KapUOTHUIL. JIUTUIOWIHBIA U TaruiouI-
HBI Habopsl XxpoMocoM. ['oMonoruuHbie XpoMocoMbl. [10510BbIE XPOMOCOMBI.

Henenune xietkn — MuTo3. CTaguy MUTO3a U MPOUCXOASIIME B HUX IPOLEC-




JIOTUYECKUI CMBICII MUTO3A.

[Tporpammupyemasi rudeib KIETKU — alloITO3.

@opMbl pPa3MHOXKEHHUS OPraHU3MOB: Oecroyioe U
nosioBoe. Buael 0Oecrnonoro pa3sMHOXKEHUS: JIeJICHHE
HaJBOE, MOYKOBAaHUE OJHO- U MHOI'OKJIETOYHBIX, CIIOPO-
oOpa3oBaHHe, BEreTaTUBHOE pa3MHOXeHue. VckyccTBeH-
HOE KJIOHHPOBAHHWE OPraHU3MOB, €r0 3HA4YCHHE IS Ce-
JIEKLIUH.

[TosioBOE pa3MHOKEHUE, €ETO OTIIMYUS OT OECIOJIO-
ro.

Meito3. Craguu Mmeiiosa. Ilponecchl, mpoucxons-
e Ha cragusx Meiosa. [loBegenune xpomocom B Meio-
3e. Kpoccunrosep. buonornueckuidi CMbICT M 3HAYEHUE
Meno3a.

'amerorenes — mporecc 0Opa3oBaHMsI TOJOBBIX
KJIETOK y XUBOTHBIX. [loNOBBIE >Kene3bl: CEMEHHUKU H
suyHukd. OOpazoBaHue W pa3BUTHE TOJOBBIX KIETOK —
raMmer (ciepMaTo30M], SIMIEKIeTKa) — CliepMaToreHes u
oBoreHe3. OCOOCHHOCTH CTPOCHHS SUIEKIETOK U CHep-
Maro3ouaoB. OmiogorBopenue. [laprenorenes.

WupuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHo-
HaJbHOE pa3BUTHE (dMOpuoreHes). DTanbl 3MOpPHOHATb-
HOTO pa3BUTHS y MO3BOHOYHBIX XUBOTHBIX: JPOOJIEHUE,
racTpynsauus, oprasoreses. IloctaMOpuoHanbHOEe pa3BU-
THe. TUMBI TOCTAIMOPHOHAIIBHOTO PAa3BUTHUS: MPSAMOE, He-
npsiMoe (JJMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE Op-
raHU3MOB, ()aKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOJCTBa.

Poct u pazButue pacrennil. OHTOreHe3 LBETKOBO-
IO PacTEeHUs: CTPOEHUE CEMEHU, CTaIUU PA3BUTHSL.

JdemoHcTpaumnu:

cpl. Tunbl muTo3a. Kapuoknues 1 IUTOKMHE3. bHONIornyeckoe 3HayeHue MUTO3a.

Perynsuus MuTOoTHYECKOro IUKIIA KiIeTkd. [Iporpammupyemasi kjieTodHas
rubesb — anomnTo3.

Knerounoe siiapo, xpoMocoMmsbl, (yHKIIMOHAIbHAs T€HOMUKA. Mexanuzmol
nponughepayuu, ouppepenyuposxu, cmapenus u eubenu kiemox. «Llugpposas
K1emKa» — ououngopmamuieckue Mooeiu QYHKYUOHUPOBAHUS KIEeMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «KU3HEHHBIH LUK KIETKW», «Mutosz», «CtpoeHue
xpomocom», «Pemmmkamus JJHK».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpoIpenaparsl: «MUTO3 B KJIET-
Kax KOpEIIKa JIyKay.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha FOTOBBIX MHKpOIIpenapa-
Tax».

JlaGopaTopHnas padora «HaOnronenne MuTo3a B KJIeTKaX KOHUMKA KOPEIII-
Ka Jyka (Ha TOTOBBIX MUKpPOIIpEnapaTax).

Crtpoenne u pyHKUHN OPraHU3MOB

buonoruueckoe paznooOpaszue opranu3mMoB. OIHOKIETOYHBIE, KOJIOHUAIb-
HbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOEHHUS U KU3HEACSITEIIPHOCTH OJIHOKJIETOYHBIX OpPraHu3-
MoB. bakTepuu, apxeu, OJHOKIETOUHbIE TPUOBI, OHOKIETOYHBIE BOJIOPOCIH, PY-
rue npotucthl. KonoHuanbHbIE OpraHu3MBl.

B3anMocBs3b yacTeil MHOTOKJIETOUHOTO OpraHu3ma. TKaHW, OpraHbl U CHU-
cTeMbl opranoB. OpranusM Kak euHoe Leioe. ['omeocTas.

Tkanu pacrenuil. TUmbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, TOKPOB-
Hasi, IPOBOJIAIIAsL, OCHOBHAs, MexaHu4yeckas. OCOOCHHOCTH CTpOeHHs, GYyHKIHI U
PacIoJIOKEHUS TKAaHEN B OpraHax pacTEeHUM.

TkaHW KMBOTHBIX M YeJIOBEKA. THWIBbl KUBOTHBIX TKAHEH: AMUTEIHAIIbHAS,
COeUHUTENbHAs, MbIllIeuHas, HepBHass. OcoOeHHOCTH CTpoeHUs, PyHKIUN U pac-
MOJIOKEHHUS TKaHEH B opraHax >KMBOTHBIX U YEJIOBEKa.

Opransl. BeretaTuBHbIe U T€HEPATUBHBIE OpPTaHbl pacTeHU. OpraHbl U CU-
CTEMBI OPTAHOB JKUBOTHBIX M YeloBeKa. OYHKITUN OpPTraHOB U CUCTEM OpPTaHOB.




TaOmuupl 1 cxembl: «DOpMbI pa3sMHOXKEHHUS Opra-
HHU3MOBY, «/[BOMHOE OILIOJJOTBOPEHUE Y LIBETKOBBIX pac-
TeHU», «BereratTuBHOE pa3MHOKEHUE pacTeHUi», «/le-
JIeHUe KIETKU OakTepuii», «CTpOeHHE MOJIOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «KneTounbiit nukimy, «Pemu-
kauus JHK», «Mutos», «Meiiosz», «IIpssmoe n Henpsimoe
pa3zBuTue», «l'aMeToreHe3 y MIIEKOIMUTAIOLIUX U YeJlOBe-
Ka», «OCHOBHBIE CTa I OHTOTE€HE3a.

OO6opynoBaHue: MHKPOCKOI, MHKPOIpPENapaThl
«CnepMaTo30Mibl  MIIEKOIUTAIOLIETO»,  «SlHleKIeTka
MJIEKOIUTAOIIEro», «KapuokuHe3 B KJIETKAaX KOpelika
JlyKa», MarHUTHas MoJeb-anmuiukanus «Jleienue kiert-
ku», moaenb JIHK, Monens Metada3HON XPOMOCOMEL.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaGopaTopHas padota Ne 3. «Habmronenne muTto3a
B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MHKpPO-
npenaparax».

JlabopaTtopHas pabdota Ne 4. «3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax».

Onopa Tena opranusmoB. Kapkac pactenuit. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi ¥ BHyTpeHHUl ckener. CTpoeHue u TH-
Il COEIMHEHHUS KOCTEM.

JIBukeHne opraHu3MoB. J[BHKeHUE OAHOKIETOYHBIX OPraHu3MOB: amEOo-
HJIHOE, )KI'YTUKOBOE, PECHUYHOE. /[BU)KEHHE MHOIOKJIETOYHBIX PACTEHUN: TPOIU3-
MBI ¥ HacTUU. JIBMKEHHWE MHOIOKJIETOYHBIX )XKUBOTHBIX M YEJIOBEKA: MBILICYHAS
cuctema. Pedrexc. CkeneTHble MBILIIBI U UX padoTa.

[Iuranune opranu3mos. [lornoneHue BOAbl, YIJIEKUCIOro ra3a U MUHEpaib-
HBIX BEUIECTB pacTeHUsIMU. [IuTanue KuUBOTHBIX. BHYTpUIIOIIOCTHOE ¥ BHYTPUKIIE-
TOYHOE nuieBapeHue. Ilutanue NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPU-
TeIbHOTO TpakTa. [InmeBapurensuble xenessl. [lumeBapuTtenbHas cuctemMa 4eno-
BEKa.

JlpixaHnue opranusmos. [[pixanue pacreHuil. JlpixaHnue >kuBOTHBIX. Auddy-
3Ms ra3oB 4epe3 NOBEpPXHOCTh KieTku. KoxkHoe npixaHue. /[pIxarenpHas moBepXx-
HocTb. JKabepHoe u éroyHoe Jpixanue. JlpIxanue mo3BOHOYHBIX )KUBOTHBIX U Ue-
JIOBEKA. DBOJIIOLMOHHOE YCIO)KHEHNE CTPOCHHUS JIETKUX ITO3BOHOYHBIX KHUBOTHBIX.
JlpixaTenpHas cucTeMa uyeaoBeka. MexaHn3M BEHTWISALUU JIETKUX Yy OTUL U MJIe-
KonuTarouux. Perynauus neixanus. J{pixaTenbHble 00bEMBI.

TpaHncnopT BEHIECTB y OpPraHuW3MOB. TpaHCIOPTHBIE CHCTEMBI PACTCHUM.
Tpancnopr BemecTB y XHBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. Kpose-
HOCHAsl CUCTEMA NO3BOHOYHBIX XMBOTHBIX U 4enoBeka. Ceple, KpOBEHOCHBIE CO-
cynsl U KpoBb. Kpyru kpoBooOpaiieHus. DBOTIOLUUOHHBIE YCIOKHEHUS CTPOCHUS
KpOBEHOCHOI cHCTEMBbI T03BOHOUYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perymsiusi.

Beinenenue y opranusmoB. Beinenenue y pacteHuid. Beiaenenue y KUBOT-
HbIX. CokparuTenbHble Bakyosd. Opransl BelIeneHUs . PUIbTpanys, CEKpenus u
o0OpaTHOe BcachblBaHHE KaK MEXaHU3MBbl padOThl OpraHoB BhlJeneHUs. CBS3b MOJI0-
CTH TeJla ¢ KpPOBEHOCHOW M BBIICIIUTEIBHON CHCTEeMaMH. Brlienenue y mo3BoHOY-
HBIX MBOTHBIX M yeioBeka. [louku. CtpoeHue M (yHKIMOHMpPOBAaHUE HEPpOHA.
OO6pa3oBaHue MOYH y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M LUCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytuky-




na. CpeacTBa MacCCUBHOM M XUMHYECKOM 3aUThl. DUTOHIIHUIBI.

3ammuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIC. 3a-
UTa opraHu3ma oT Oose3Heil. iIMMyHHas cuctema venoBeka. KiieTouHbIN u Ty-
MOpPJIbHBIA UMMYHHTET. BpoXIE€HHBIN U TpHOOPETEHHBIM CHEIUUUSCKUA M-
MyHuTeT. Teopust kioHanbHO-cenekTuBHOrOo umMmynurtera (I1. Dpaux, . M. bep-
Het, C. Tonerasa). BocnanurenpHbple OTBETHI OpraHu3MoB. Poiib BpOXaAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTs 1 peryisuus y opraau3MoB. Pa3gpakuMocTe y OJHOKIIE-
TOYHBIX OPraHU3MOB. Takcuchl. Pa3apakumMocTh U peryisanus y pacrenuil. Pocro-
BbI€ BEIIECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduekropHas perynsuusi y >KUBOTHbIX. HepBHas cu-
cTeMa U €€ OTAEJbl. DBOJIOIMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI y
KUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pe-
¢ekropHas ayra. be3ycioBHbIC U YCIOBHBIE PEQIICKCHI.

['ymopanbHas perynasiiusi U 3HJAOKPUHHAS CUCTEMa >KMBOTHBIX M YEJIOBEKA.
Kenesbl SHAOKPUHHOW CHCTEMBI U UX TOpMOHBL /[leificTBue ropmoHoB. B3aumo-
CBSI3b HEPBHOM U SHAOKPUHHOU cucTeM. [ umortanamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabnuie! u cxembl: «OTHOKIETOYHBIE BOJAOPOCINY, «MHOTOKIETOUHBIE BO-
nopocnuy, «bakrepun», «lIpocreiimme», «Opransl IBETKOBBIX pacTeHHi», «Cu-
CTEMBI OPTaHOB MMO3BOHOYHBIX KHBOTHBIX», «BHyTpeHHEE CTPOCHUE HACEKOMBIX),
«Txanu pactenuit», «Kopnessie cucrembl», «CTtpoenue ctedmsi», «CTpoeHue au-
CTOBOM MIIaCTUHKW», «TKaHU KUBOTHBIX», «CKeneT yenoBekay, «llumeBapurens-
Has cucteMay, «KpoBeHocHas cucremay, «/lpixarenbHas cucrtemay, «HepBHas cu-
cremayn, «Koxka», «MpluedHas cucremay, «BbpiaenurenbHas cucremay, «IHIO0-
KpUHHAs cuctemMay, «CTpoeHne MBI, « MMyHUTETY, « KHUIIIEUHOTIOIOCTHBIEY,
«Cxema nuTaHus pacteHuin», «KpoBeHOCHbIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX ),
«Ctpoenue runpel», «CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHue J0KJ1€BOro
yepBsi», «HepBHast cucrema peid», «HepBHas cucrema ssrymkn», «HepBHas cu-
cTeMa mpecMbIKaronmxcs», «HepBras cucrema ntuiy, «HepBHas cuctema MIIEKO-




nuTaonmxy», «HepBHas cucrema uenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPONpEnapaTsl OJHOKIETOYHBIX
OpPraHM3MOB, MUKpPOIPENapaTbl TKaHEl, paKOBUHBI MOJUTIOCKOB, KOJUICKIIUUA Hace-
KOMBIX, UTJIOKOXHUX, )KHBBIE K3EMIUISIPbl KOMHATHBIX PAacTeHUM, repdapuu pacre-
HUN pa3HBIX OT/AEJOB, BJIAXKHBIE MPENapaThl )KUBOTHBIX, CKEJIETHI I103BOHOUHBIX,
KOJUICKIIMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa, 000pyAOoBaHHE IS
JEMOHCTpAllMM TOYBEHHOTO M BO3JAYIIHOTO MHUTAaHUS PACTEHUH, paclIerICHUs
Kpaxmasia u OelKoB IoJ JeiicTBrueM (epMEHTOB, 000pyIOBaHUE Ui IEMOHCTpa-
MU OMBITOB MO U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKHUX, MEXaHU3MA JIbIXaTelb-
HBIX JABM)KEHUH, MOJIEJIM FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».
Pa3mHoKeHne U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKJIIOUasi BETE€TaTHBHOE) U
noJsioBoe. Buzpl Oecronioro pa3MHOKEHUs: TTOYKOBaHHUE, CIIOPYJIAIus, pparMeHTa-
111, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lomoBeie KieTku, win rametsl. Meio3. Craguun
Meno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMbIci
Melo03a U TO0JI0BOro mporecca. Meio3 U ero MecTo B )KU3HEHHOM LIMKJIE OpraHu3-
MOB.

[Ipenzaponpimesoe pa3sutue. ['amerorenes y suBOoTHBIX. [10710BBIE XKene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeToK. Criepmarorenes u oorexe3. CTpoeHue
IIOJIOBBIX KJIETOK.

Omio10TBOpEeHUE M 3MOPHUOHATIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OII0-
JOTBOPEHHUsI: Hapy»X)HOoe, BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpUOJIOTUS —
HayKa 0 pa3BUTHH OpPraHu3MoB. Mopgozenez — 00Ha uz 2nagnvix npobiem smopuo-
noeuu. Konyenyus mopghocenos u modenu mopghozenesa. Craguu 3mMOpHoreHe3a
XKUBOTHBIX (Ha mpumepe JsArymku). Jpobnenue. Tumnel apobnenus. [emepmunu-
PposanHoe U HedepMUuHUposarnHoe opoonenue. bracmyna, munet 61acmyn. OcodeH-




HOCTH APOOJICHUS MJICKOMHUTAIONINX. 3apPOJIBIIIEBLIC JIUCTKH (TacTpysmus). 3a-
KJIaJIKa OPTaHOB M TKAHEN M3 3apOJbILIEBBIX JIMCTKOB. B3auMHOE BiIMsIHUME YacTen
pa3BHBaroIIerocs 3apojsiia (3MOpHOHaIbHAs WHIAYKIMS). 3aKiajiKa IIaHa cTpoe-
HUS )KUBOTHOTO KaK pe3yibTaT UEPAPXUUYECKUX B3aUMOJCHCTBUNA reHOB. BiusHue
Ha SMOPUOHAIBHOE Pa3BUTHE PA3INYHBIX (PAaKTOPOB OKPYKAIOIIECH CPEIbl.

Poct u pa3zButue xxuBoTHbIX. [locTaMOpuoHanbHbIN nepuos. Ilpsmoe u He-
npsimoe pa3Butue. Pazpurue ¢ metamopho30M y 6€CII03BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX. bronornyeckoe 3HayeHue NpsMOro U HEMPSIMOTO Pa3BUTHUS, UX pac-
MPOCTpaHEHHUE B MpHpoje. TUIbl pocTa KUBOTHBIX. DAaKTOPBI PErysiliUM pOCTa
KUBOTHBIX W 4YenoBeka. CTaJuu MOCTIMOPUOHAILHOTO Pa3BUTHS y KHUBOTHBIX U
yenoBeka. [lepuonsl oHTOrenesa venoeka. CTapeHue U CMepTh Kak Ouoioruue-
CKHE MPOLECCHI.

Pasmuoxxenne u passutHe pactenuid. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM IHKIIe pacteHuii. OOpa3zoBaHue criop B mporecce Melio3a. ['amerore-
He3 y pacteHui. OmIoA0TBOPEHUE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J{BOM-
HOE OIUIOZI0TBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabnuiel u cxembl: «BereratnBHOE pa3MHOKeHUEY, « THIIBI Oecronoro pas-
MHOXEHUs», «Pa3MHOXEHUE XIaMUIOMOHAbI», «Pa3MHOXKeHUE 3BrieHbl», «Pa3-
MHOXEHUE THIAPBI», «Meio3y, «XpoMmocombl», «I'amerorenesy», «CTpoeHue siiie-
KJIETKU U criepMaTo3onsia», «OCHOBHBIE CTaN OHTOreHe3ay», «lIpsmoe u Henps-
Moe pa3BuTue», «Pa3BuTue Mmaiickoro xykay», «Pa3Butue capanum», «Pa3Butue
JATYIIKWY, «J[BOITHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «CTtpoeHue ce-
MSH OJIHOJOJIBHBIX U JBYAOJBHBIX pacCTeHUI», «KM3HEHHBIN MK MOPCKOM Kary-
CThI», «KH3HEHHBIN UK MXa», «)KU3HEHHBIA [IUKIT TAaIOPOTHUKAY, « KU3HEHHBIN
LUK COCHBI».

O6opynoBaH#e: CBETOBOW MHKPOCKOI, MHUKPOIpENapaThl SHIEKIETOK |
CIEpPMAaTO30M10B, MOJIEIb «LIUKIT pa3BUTHS JATYIIKI.

JlabGoparopHas padora «3yueHne cTpoeHUs MOJOBBIX KIETOK HAa TOTOBBIX




MHUKpOIIpenapaTax.

IIpakTHyeckasi padora «BrisBICHUE NMPU3HAKOB CXOJICTBA 3aPOJIbIIICH MO-
3BOHOYHBIX KUBOTHBIX).

JlabGoparopHasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIUX PacTe-
HUY.

Tema 6. HaciencrBeHHOCTh M HM3MEHYHBOCTH Opra-
HHU3MOB.

[IpenMer u 3amauu reHetuku. VMcropust pazButus
reHeTUKU. Posib IUTONIOTUN U SMOPUOJIOTUH B CTAHOBIIE-
HUU TeHETUKU. Bkiaa poccHilcKUX U 3apyOexHBIX yué-
HBIX B Pa3BUTUE F€HETUKHU. MeTo/bl TeHeTUKH (TUOpUI0-
JIOTUYECKHH, [IUTOTEHETUYECKUH, MOJIEKYJIIPHO-
reHeTnyeckuit). OCHOBHbIE T'eHeTudeckue NoHsTus. [e-
HETHYECKasl CUMBOJIMKA, UCIOJb3yeMasl B CXEMax CKpe-
LMBaHUU.

3aKOHOMEPHOCTH HaclleJJOBaHUs MPU3HAKOB, YCTa-
HOBJIeHHBIE . Mennenem. MoHOTHOpHUIHOE CKpENIMBa-
HUEe. 3aKOH €IUHO00pa3usi TMOPUIOB IMEPBOTO IMOKOJIE-
Hus. llpaBuno nomMuHMpOBaHMA. 3aKOH pacIUEIUICHHUS
IpU3HaKoB. [ 'unore3a unucrorel ramer. IlonmHoe n Hemo-
HOE TOMUHHPOBAHHE.

JurnbpuHoe ckpenBaiue. 3aKOH HE3aBUCUMOTO
HaCJIE0OBaHMs IPU3HAKOB. llUTOreHeTHueckne OCHOBBI
JUTHOPUIHOTO CKpeIUBaHMs. AHaTU3UpPYIOIIEee CKpe-
uBaHue. Vcnonb3oBaHue aHATU3UPYIOLIErO CKpelrBa-
HUS JJIs OTIpeieNIeHUs] TeHOTHIIa 0COOH.

CueruieHHOe HacienoBaHue Ipu3HakoB. PabGora T.
Moprana 1o CHEIUICHHOMY HAacJI€ZJOBAaHUIO T'€HOB.
Hapymienue cuenieHusi TeHOB B pe3yibTaTe KPOCCHHIO-
Bepa.

XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH. ['eHe-

Tema 6. 'eneTKka — HAyKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH OPraHM3-
MOB

Hcropus craHOBIIEHUS M pa3BUTHS I€HETUKH Kak Hayku. PaGoter . Menne-
1, I'. ne ®pusa, T. Moprana. Posib OT€4ECTBEHHBIX YYEHBIX B Pa3BUTUU T€HETHUKHU.
Pa6oter H. K. KonsiroBa, H. WM. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuen-
ko, 0. A. ®ununyenko, H. B. Tumodeena-Pecosckoro.

OcCHOBHBIE T€HETUYECKHE MTOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJJIeNIbHbIE TEHbl, albTepHATHBHbIC NPU3HAKU, JOMHHAHTHBIM U PELIECCUBHBII
MPHU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAs JTMHUS, THOPU/IBI, TEHOTHUTI, ()CHOTHII.
OCHOBHBIE METO/Ibl T€HETUKH: I'MOPHJIOJOTHUECKUH, LUTOJIOIMYECKHH, MOJeKy-
JIIPHO-TEHETUYECKUIA.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. 1. Ba-
BwioB, A. H. benosepckuii, I'. JI. Kapneuenxko, FO. A. ®ununuenko, H. B. Tumo-
(ees-PecoBckuil.

TaOmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbl CKpELUBaHU».

JlaGopaTopHas padora «/[po3oduna kak 00bEKT T€HETUUECKHX HCCIEN0-
BaHUI.
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemypanue. [lepBelii 3akoH MeHiens — 3aKoH eIMH000-
pasus ruOpunoB nepsoro nokosjeHus. [IpaBuino nomuHupoBanusi. Bropoil 3akon
Menpens — 3aKOH paclleIUIeHHs] IPU3HAKoB. LluTonornuyeckne OCHOBBI MOHOTH-
OpHUIHOTO CKpeluBaHus. [ nmore3a 4ucTOTH raMerT.

AHanu3upyrolee ckpemupanme. [[poMexyTouHbli XapakTep HacaeA0BaHUS.
Pacmienyienue npru3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpermuBanue. Tpetuii 3akoH MeHzenst — 3aKOH HE3aBHCUMO-




TUYECKUE KapThL.

I'enernka nosa. XpoMOCOMHOE ONPEIEIICHUE T10J1a.
AyTOCOMBI MU TIOJOBBIE XPOMOCOMBI. ['OMOrameTHbie U
reTeporameTHble opranu3Mbl. HacnenoBanue npu3HaKkoB,
CILICTVICHHBIX C IIOJIOM.

N3menunBocTh. BuIbl M3MEHUMBOCTH: HEHACIIEI-
CTBEHHAas W HacyeACTBEeHHas. Poyib cpeapl B HEHacle.n-
CTBEHHOW M3MEHYMBOCTH. XapaKTepUCTHKA Moauduka-
LMOHHOW M3MEHYMBOCTHU. BapualMOHHBIN psijg U Bapua-
unoHHas kpuBas. Hopma peakuuu npusnaka. Komnumue-
CTBEHHBIEC W KAYECTBEHHBIE MPU3HAKM U UX HOpMA peak-
nuu. CBoMCcTBa MOIU(PUKAITMOHHON U3MEHUNBOCTH.

HacnencrBenHas, WM T€HOTUIIMYECKAS, N3MCHYU-
BocTh. KoMOMHATHBHAS M3MEHUYMBOCTh. MeHO3 U I10J10-
BOM IPOIIECC — OCHOBa KOMOWHATHBHOM HM3MEHYHMBOCTH.
MyrtanuoHHas W3MeHYMBOCTh. Kiaccudukanus wmyTa-
LIMI: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u npu-
YiHBl MyTaluil. MyrareHHble (akTopbl. 3aKOH TOMOJIO-
TUYECKUX PAZIOB B HACIEACTBEHHON n3MeHunBocty H. 1.
Basuiogsa.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotun denoexka. OcHOB-
HbIE METOJIBI TCHETHKHM YEJIOBEKA: TI'€HCAIOTMYCCKHIA,
OJIM3HEIOBBIN, [IUTOTCHETHYCCKUI, OMOXUMHYECKHUM, MO-
neKysipHO-reHeTuYeckuii. COBpPEMEHHOE OIpeAesIeHHE
TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTHUIIH-
poBanue, B TOM uuciae ¢ nomoumplo [II[P-ananusza.
Hacnencreennsle 3a00jI€BaHMS YeOBEKAa: T'€HHBIE 00-
Te3HU, OONIE3HU C HACJIEICTBEHHOW MpeapacroyiokKeHHO-
CTBIO0, XpOMOCOMHBIE Oosie3HH. CoMaTHYeCKUe U TeHepa-
TuBHBIE MyTanuu. CTBOJIOBBIE KJeTkH. [IpuHIMIBI 3710-

ro HaclleZJOBaHUS MPHU3HAKOB. L{UTONIOTHYECKHNE OCHOBBI JUTUOPUIHOTO CKPEIIH-
BaHUA.

CueruieHHOe HacleoBaHue npu3HakoB. Pabotel T. Moprana. CreruieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYIIICHUE CUCIUICHUS MEXKy reHaMu. XPOMOCOMHas T€O-
pHsl HACIEACTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHU3M ONPEEIICHUS 110J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTeporaMmeTHhI moi. ['eHeTnueckas
CTPYKTypa MoJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUICHHBIX € ITOJIOM.

l'eHoTun kak wenmoctHas cucreMma. lIneloTponus — MHOXKECTBEHHOE JIEi-
cTBHC IeHa. MHOXXCCTBCHHBIN allIen3M. B3auMoAeiCcTBrE HEalICIbHBIX T'CHOB.
Kommnemenrapuocts. Onucrtas. [lonumepus.

I'eneTnyeckrii KOHTPOJIb Pa3BUTHUS PACTCHUH, KUBOTHBIX M YEJIOBEKa, a
TakkKe (PU3HOJIOTHICCKHUX MPOIECCOB, MIOBEJCHHS M KOTHUTUBHBIX QyHKImiA. ['eHe-
THYCCKHE MEXAaHH3MBl CUMOMOreHe3a, MEXaHH3Mbl B3aUMOJACHCTBUS «XO3SUH —
MapasuT» U «X035UH — MUKPOOHOM». [ 'eHeTHUeCKue acleKThl KOHTPOJIS U U3MEHE-
HUS HACJISJICTBEHHON MH(OPMAIUHU B TTIOKOJICHUAX KJIETOK M OPTaHU3MOB.

JdemoHcTpanmun

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

Tabmuis! u cxemsl: «IlepBrlif U BTOpoi 3akoHBl Mennens», «Tpertuit 3akoH
Mennens», «AHanu3upylollee ckpemuBanuey, «HemnonHoe noMUHHpOBaHUEY,
«CrernyieHHOe Hacle0BaHuEe MPU3HAKOB y po3oduisly, «['eHetuka nomay, «Ka-
puotun uenoBekay, «Kapuotun apozoduiney, «Kapuotun nruuby», «MHOXe-
CTBECHHBIN aJlJIeIn3My, «B3anMoieiicTBHE TEHOBY.

O6opynoBanue: MOJEb IS IEMOHCTPAIIMH 3aKOHOB €IMHOO0pa3usi Tuopu-
JIOB IIEPBOr0 IMOKOJICHHUS M PACLIEIUICHUs] IPU3HAKOB, MOJEIb I JIEMOHCTPALIUU
3aKOHA HE3aBUCHUMOTO HAacJeJOBaHWs MPU3HAKOB, MOJAENb ISl JIEMOHCTpaluu
CUEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI, MUKpOIMpenapar:
«Apo3odumna.

IIpakTnyeckas padora «l3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO CKpe-
UIUBAHUS Y APO30(PHIIBIY.

IIpakTuyeckasi padora «/3ydeHne pe3yabTaTOB JUTHOPHUIHOTO CKpEITU-




poBOTO 00pasa >XKU3HU, TUATHOCTUKU, NPOPHUIAKTUKU U
JICYEHUS Oones3Heil. Menuko-
TeHETUYECKOEe KOHCYJIbTUPOBAHHE. 3HAYCHUE MEIUIMH-
CKOIl TeHETUKH B MPEIOTBPALICHUH 1 JICUCHUH TeHeTHuYe-
CKUX 3200JIeBaHUI YeIOBEKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus,
C. C. YerBepuko, H. B. Tumodees-Pecobckuii, H. .
Basuiios.

T'CHCTUYCCKUX

Tabmuuer 1 cxemsl: «MOHOTHOPUAHOE CKpELIHBa-
HUE U €r0 UUTOTE€HETHYECKasl OCHOBa», «3aKOH pacuien-
JICHUS U €r0 LIUTOT€HETUYeCKasi OCHOBA», «3aKOH YHUCTO-
ThI TameT», «Jlurubpunnoe ckpeuBanue», «llutonoru-
YECKUE OCHOBBI JUTMOPUIHOTO CKpeluBaHusy», «Mei-
03», «B3auMonelicTBue aJlICNIBbHBIX I'€HOBY», «l'eHeTnye-
CKHE€ KapTbl paCTCHMM, )KMBOTHBIX MU 4YeJoBeKay, «l'eHe-
THKA 110J1a», «3aKOHOMEPHOCTU HACIEA0BaHUs, CLEIICH-
HOTO € Nojaom», «KapuoTunel 4enoBeka W SKMBOTHBIX»,
«Bunpl namenunBoctn», «MoaudpukalmoHHass U3MEHYH-
BocTb», «HacnenoBanue pesyc-gpaktopa», «l eHeTHka
rpynn KpoBn», «MyTalMOHHAas H3MEHYUBOCTD).

ObopynoBanue: Mojaenu-antiukanun  «MoOHOTH-
OpuaHoe ckpelirBaHuey», «HemonHoe nOMUHUpPOBaHUEY,
«lurubpunHoe ckpemuBanuey, «llepekpéct xpomocom»,
MHUKPOCKON M MUKpomnpenapaTt «/Ipozodpuna» (HopMma,
MyTalud (GOpMbl KPBUILEB M OKpAacKu Tena), repOapuii
«I"opox MOCEBHOW.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 5. «M3yuyeHue pesynbra-
TOB MOHOTHOPHJIHOTO U JAUTMOPUIHOTO CKPEIIMBAHUS Y
Npo30¢ bl Ha TOTOBBIX MUKPOIIpEnapaTax».

BaHUS Y IPO30(UITBI».

3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu ¢opmupoBanuu ¢eHorumna. Usz-
MEHUYMBOCTb MPU3HAKOB. KauecTBeHHbIE U KOJMYECTBEHHbIE NPU3HAKU. Buael n3-
MEHYMBOCTHU: HEHACJIEACTBEHHAS U HACJICICTBEHHAS.

MoudukaroHHas U3MEHYUBOCTb. Posb cpensl B popMupoBaHUU MOIU(H-
KallMOHHOW m3MeHunBocTH. Hopma peakuuu npusHaka. BapuanvoHHBIN pax U Ba-
puanuonHas kpuBas (B. Moranucen). CoiicTBa MOau(UKAITMOHHOW W3MEHUYHBO-
CTH.

['eHoTunuueckass U3MeHYMBOCTh. CBOMCTBA T€HOTHUITUYECKON H3MEHUYUBO-
cTH. Buibl reHOTUITNYEeCKOW U3MEHUYNBOCTH: KOMOWHATUBHAS, MYTal[HOHHAS.

Komb6unatuBHast "3MEHUYUBOCTh. Meil03 U MOI0BOI mpoliecc — OCHOBA KOM-
OMHATUBHOM HM3MEHYMBOCTH. POib KOMOMHATUBHOW HM3MEHYMBOCTH B CO3MaHUU
TEHETHYECKOTO Pa3HoOOpas3us B MpeiesiaX OJHOTO BHA.

MyTtanuonHasi U3MEHYMBOCTb. BUbl MyTaluii: TeHHbIE, XPOMOCOMHBIE, I'e-
HOMHbIE. CLIOHTaHHBIE U MHIYLIUPOBAHHbIE MyTallMU. SII€pHbIC U LUTOILIA3MaTH-
yeckue MyTtanuu. ComaTU4YecKue U MoJoBble MyTauuu. [[puurnHbl BO3HUKHOBEHUS
MyTaruii. MyTtareHsl U UX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYyTaIlMOH-
HOTO TIporiecca. 3aKOH TOMOJIOTUYECKUX PSOB B HACJIEICTBEHHOM M3MEHYMBOCTH
(H.W. BaBunos). BHesepHast ©3MEHUUBOCTh U HACIEICTBEHHOCTb.

Onucenemurxa u 3MULEHOMUKA, POJIb INULEHEMUUECKUX (akmopos 6 Haclle-
008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUSMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuier u cxeMbl: «Bunabl u3mMeHUUBOCTHY, «MoaudukanuoHHas U3MEH-
9uBOCTh», «KOMOWHaTHBHAasT W3MEHUMBOCTHY, «Meio3y, «OIIoa0TBOpEHUEY,
«"enernueckue 3a00eBaHUs YeIOBEKay, «Buapl MyTaruiiy.

O6opynoBaHue: KUBbIE U TepOapHbBIE IK3EMIUISIPhl KOMHATHBIX PACTCHHIA,
pucyHnku (hotorpadun) )KUBOTHBIX C pa3TUYHBIMU BUAAMH U3MEHUHUBOCTH.

JlaGopaTopHas pabora «liccinenoBanne 3aKOHOMEpHOCTEH MoaU(UKaIIH-
OHHOM M3MEHYMBOCTH. [locTpoeHne BapHallMOHHOIO Psiia U BapUALMOHHOW KpH-




JlaboparopHast padora Ne 6. «/3ydenue moaudu-
KAallUOHHOW M3MEHYMBOCTH, IIOCTPOEHUE BAapUALIMOHHOTO
psAlla U BapuallMOHHOW KPUBOW.

JlaGopaTopHas pabora Ne 7. «AHAJIU3 MyTalUi y
Ipo30(HIIBl Ha TOTOBBIX MUKpPOIpEnapaTax.

[Ipaktuyeckas padora Ne 2. «CocraBieHnue u aHa-
JIU3 POJIOCTIOBHBIX YEIOBEKAY.

BOI».

IIpakTuyeckas padora «Myrtauuu y apo30Quisl (Ha TOTOBBIX MHUKPOIIpE-
raparax)».
I'eneTnka yesoBeKka

Kapuotun uenoseka. MexayHaposnHas mporpamma HCCIIEI0BaHUS I€HOMa
yesioBeKa. MeTosbl U3yyeHUs] T€HETUKU 4YeJOBEKa: MeHeaJlornYecKuil, Onn3Heo-
BbIil, LUTOTEHETHUYECKHH, MOMYIALUOHHO-CTATUCTUUECKUN,  MOJIEKYJISPHO-
reHetuyeckuil. CoBpeMeHHOE OIpezesieHue MeHOTUIA: MOJTHOI€HOMHOE CEKBEHHU-
pOBaHMWE, T'€HOTUNHUPOBaHUE, B TOM uuciie ¢ nomoubto II[P-ananusza. Hacnen-
CTBEHHbIEC 3a00JieBaHUsl 4elloBeKa. ['€HHbIE U XPOMOCOMHBIE OOJIE3HH YEJIOBEKa.
bonesnu ¢ HacneACTBEHHOW NPEApaclONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON
TeHETUKHU B MPEIOTBPALICHUHN U JICUCHUN TeHETHMYECKUX 3a00JIeBaHMI YeOBEKa.
Menuko-reHeTuueckoe KoHCyabTUpoBaHue. CTBosoBble KieTKU. [loHsATHE «reHe-
THYECKOTO TpPy3a». DTUYECKHE aCIEKThl MCCIICAOBAaHUI B OOJIACTH pEeNaKTHPOBa-
HUS TEHOMA M CTBOJIOBBIX KIIETOK.

I'enetnyeckue (GakTopbl MOBBIILICHHOW YYBCTBUTEIHHOCTH 4ejoBeka K (u-
3MYECKOMY U XMMHYECKOMY 3arpsi3HEHHUIO OKpysKaroleil cperbl. ['eHeTmyeckas
MIPeIPacroI0KEHHOCTh YeJIOBEKa K MAaTOJOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxembl: «Kapuotum uyenoBekay, «MeTobl U3yU4EHUSI TEHETHKU
qesoBeKkay», «[ eHeTnyeckue 3a00JeBaHNs YETOBEKAY.

IIpakTnueckas padora «CocraBiieHUE U aHAJIU3 POAOCIOBHOMN.

cunmaswl. [lpenmymiecTBa a3poOHOro myTd oOMEHa BEIIECTB IMEpes aHad-
poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdemoncTpanuu

[Toptpetsr: JIx. Ilpucton, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCHHTE3Y», «DHEPreTUYECKHii 0OMen», «bruocunTes
6enkay, «CtpoeHue hpepMeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000OpYyIOBaHHUE JUIsl MIPUTOTOBICHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.




JlaGopaTopHas padora «/3yueHue KaTaJUTHUYECKOW aKTUBHOCTH (pepMeH-
TOB (Ha IpUMEPE aMUJIa3bl I KaTanas3bl)».

JlaGopaTopHasi padora «/3yueHue ¢GepMEHTATUBHOIO pPACIICIUICHUS IIe-
pOKCHJIa BOAOPO/A B PACTUTEIBHBIX U AKUBOTHBIX KIIETKAaX).

JladopaTopuasi padora «CpaBHEeHHE TIPOIECCOB (POTOCHHTE3a U XEMOCHH-
TE3a».

JlaGopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKECHUSI M IBIXAHHS.

Tema 7. Cenexknusi opranu3sMonB. OcHOBbI 0MO-
TEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipolecc. 3apoKJICHUE Ce-
Jeknuu M gomectukanus. Yuenue H. M. BasuioBa o
[EHTPAX MPOUCXOXKICHUSI U MHOT000pa3usi KyJIbTYPHBIX
pactenuii. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX YKUBOT-
HbIX. CopT, NOpOAa, LITaMM.

CoBpeMeHHbIE METOJbl CENEeKUUU. MaccoBbli M
WHIUBUIYIBHBI OTOOPBI B CENEKIIUUA PACTEHUN WU KU-
BOoTHBIX. OrneHka »dKcTrepbepa. bimskoponcTBeHHOE
CKpelrBaHue — HHOpuauHT. Yucras nuaus. CkpemuBa-
HUE YUCTHIX NuHUHU. ['eTepo3uc, unm rudpuaHas cuia.
Heponcteennoe ckpemniuBanue — ayropuaunr. OTnanéH-
Hasi rubpuauzanus u e€ ycrnexu. VckyccTBeHHBIH MyTa-
reHe3 U IOJy4YEeHUE IMOIUIIONA0B. JIOCTHXKEHUS CENeK-
LIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib IPOU3BOACTBA. ['eH-
Has UWHXEHepus. OTamnbl CO3JaHUS PEKOMOMHAHTHOM
JIHK u Ttpancrennbix opranu3moB. KiierouHas WHkeHe-
pus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHO-
)eHue pacteHuil. KoHMpoBaHHe BBICOKOITPOTYKTHBHBIX
CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. JKOJIOTMYECKHE U
studeckue npodaempl. MO — reHeTudecku MOIUBUITHU-

Tema 7. Cesiekuusi OpraHusMoB

JlomecTukanusi U CeNeKIus. 3apoKICHUE CEJICKINMN U JTOMECTUKAINH. Yue-
nue H. M. BaBunoBa o LleHTpax mpoucxoxkIeHuss 1 MHOrooOpasusi KyJbTypHBIX
pactenuii. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHHH U MOPOJ KUBOTHBIX.
Copt, nopoaa, mramMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIECTBEHHONW M3MEH-
guBoctr H. V. BaBuiioBa, ero 3HaueHue s CEIIEKIIMOHHON PabOTHI.

MeTtoabl ceneKuMOHHOM paboThl. MickycCcTBEHHBIH OTOOP: MAacCOBBIA U HH-
TUBUAYANbHBIA. DTanbl KOMOWHAIIMOHHOM ceNeKIuu. VcrbiTaHne Mpou3BOAUTE-
ae mo moroMctBy. OTOOP MO TEHOTHITY C IIOMOIIBIO OIIEHKH ()EHOTHITA TOTOMCTBA
1 0TOOp MO reHoTHMy ¢ momoikio ananmmsa JJHK.

HckyccTBeHHBIN MyTareHes Kak MeTOJ CeNEeKIIMOHHON paboThl. Paanannon-
HBIM ¥ XUMUYECKUI MyTareHe3 Kak HCTOYHUK MYTalluil y KyJIbTypHBIX (hOpM opra-
HU3MOB. Vcmonp30BaHNEe TEHOMHOTO PETAKTHPOBAHUS M METOJIOB PEKOMOWHAHT-
vbIx JIHK 11 mosmydenus nCXoiHOro MaTepuania JJisk CEJICKIHH.

[Tonydyenue mnonurionaoB. BHyTpuBHAOBas rubpuausanus. biauskopon-
CTBEHHOE CKpeIMBaHWE, WM WHOpUIAMHT. HepoacTBeHHOE CKpeluBaHUE, WU
aytOpuauHr. ['erepo3uc u ero npuuuHbl. Mcrnonap30Banne rerepo3nuca B CENEKIUH.
Otnanéanas rubpuausanus. [Ipeomonenue Oecrutoanss MEXBUIOBBIX THOPHIOB.
JlocTHKEeHUSI CeNIEKIIUU PACTEHUI U JKUBOTHBIX. «3€1EHAsl peGoNIOYULY.

CoxpaHeHne W U3y4eHHE T€HETHUYECKUX PEeCypCOB KYIbTYPHBIX PaCTCHUU U
WX JUKUX POAWYEH JUIsl CO3/IaHUS HOBBIX COPTOB M THOPHJIOB CEIbCKOXO035HCTBEH-
HBIX KYNbTYp. M3yuenue, coxpanenue u ynpaeienue 2eHemuyecKuMu pecypcamu
CEeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX 6 YENAX VIYYUIEHUs Cyuje-




POBaHHbBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. .
Kapneuenko, M. ®@. MBaHOB.

Tabnuubl U cxeMbl: Kapta «LleHTpbl mpoucxoxe-
HUS 1 MHOTOOOpa3ust KyJIbTypHBIX pacTeHHit», «Ilopoabl
JOMAIlIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX pacTe-
Hui», «Otnanénnas rudpunuzanus», «PaboTel akagemMu-
ka M. @©. MBanosay, «llomumionaus», «O0bEeKTh OHO-
TexHoJorun», «Knerounsle KyJbTypbl U KJIOHUPOBAHUEY,
«KoHCTpynpoBaHue 1 EPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: My KU IJI0JI0OB U KOPHEIUIOJOB
IUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHHIA, repOapuit
«CenbCKOX035HCTBEHHBIE PACTEHUS Y.

JlaGoparopHble U NpaKTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOAbl M JOCTHIKEHHS
CEJIEKIIMM PACTeHUH W JKUBOTHBIX (HA CEJEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTopuio arpo-
YHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

CMBYIOWUX U CO30aHUsL HOBLIX NOPOO, NUHUL U KPOCCO8, 8 MOM YUCe C npumeHe-
HUeM COBDEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUL, Nepedosulx uoel u nep-
CHEKMUBHbBIX MEXHOTI02ULL.

JdemoHcTpauuu

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. Jly-
kbsineHko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuipl u cxembl: «LIeHTPBI MPOUCXOXKICHUS U MHOTOOOPa3Usl KyJIbTYp-
HBIX PACTEHMI», «3aKOH F'OMOJIOTHUECKUX PSIOB B HACIEACTBEHHONW M3MEHYUBO-
cTuy, «MeTobl cenekiuny, «OTaanéHnas rudpuan3anusy, «MyrareHesy.

JlabopaTopHas padora «l3yueHne copToB KyJIbTYpPHBIX PACTEHUHN U MOPOJL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHre METO0B CEJIEKLIUN PACTEHUI».

IIpakTnueckas padora «lIpruBuBKa pacTeHU».

IKceKypenst «OCHOBHBIE METO/BI M JOCTUKEHUS CENEKIUU PACTEHUM U KHU-
BOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B JIAOOPATOPUIO arpOYHHUBEPCUTETA UM HAyU-
HOTO IIEHTpPA)».

BuotexHosiorusi M cMHTeTHYeCKasi OMOJIOTHS

OOBbeKThI, HCIONb3yeMble B OHMOTEXHOJOTUHU, — KJIETOYHbIE M TKAHEBbHIE
KYJIBTYpbl, MUKPOOPTaHU3MBI, UX XapaKTEepPUCTHKA. TpaauliioHHas OMOTEXHOJIO-
r'Ust: Xje0oneyeHue, moxyuyeHre KUCIOMOJIOUHBIX IPOAYKTOB, BUHOIene. MUKpo-
ouonornueckuit cuHTe3. OOBEKTH MUKPOOHOIOTrHUecKUX TexHooruil. [Iponsson-
CTBO OeJika, aMUHOKHUCIIOT ¥ BUTAMHHOB.

Cozanue TEXHOJIOTUH U MHCTPYMEHTOB ILI€JIEHANIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUS TEHOMOB C II€JIBIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB,
coJieprKalliX He BCTpevaronrecs B MpUpoie OMOCHHTETHYECKHUE MYTH.

Kinerounas mnxeHepus. Mertoasl KylabTypbl KIETOK M TKaHEH PacTEeHUH U
KUBOTHBIX. Kprobanku. Comarndeckas ruOpuau3aIist 1 COMaTHIECKU 3MOpuro-
redes3. lcnonp30BaHue ramjiouioB B CEINEKUUU pacTeHui. [lonyuenue MOHOKIO-
HanvHulX anmumein. Vcnonv3o6anue MOHOKIOHANbHOIX U NOJUKIOHATLHLIX AHMU-
mein 8 meouyure. VICKyCCTBEHHOE OILIOI0TBOpEHUE. PEKOHCTpYKIIMS SIMIIEKIIETOK U




KJIOHHPOBAHUE >KUBOTHBIX. MeTOJA TpaHCIUIAHTALMM SJIep KIETOK. IexHonocuu
0300po6IeHUSA, KYTbMUBUPOBAHUS U MUKDOKIIOHANLHO20 PASMHONCEHUSL CENbCKOXO-
3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi ¥ TeHHas MH)XeHepHs. VICKycCTBEeHHBI CHHTE3 T'€Ha U KOH-
crpyupoBanue pekomounanTHeix JJHK. Cozdanue mpanceennvix opeanuzmos. Jlo-
CTHKEHUS U MEPCIEKTUBBI XPOMOCOMHOM ¥ T€HHOM MHXKEHEPUU. DKOJIOTUYECKHUE U
ATHUYECKHE MTPOOJIEMbI T€HHON HHKEHEPHUH.

Menununckue 6uotexnonoruu. [locrrenomuas nudposas meauiuna. [T1P-
JTUArHOCTHKA. MeTaboJIOMHBIN aHaIu3, TCHOIEHTPUYCCKUN aHAIHM3 MPOTEOMa Ye-
JIOBEKA JIJIsl OLIEHKU COCTOSIHUS €T0 3/10pOBbs. MConb30BaHre CTBOJIOBBIX KJIETOK.
Taprernas Tepanus paka. 3D-OnonHkeHepus Uit pa3paboTKu QPyHIAMEHTATbHBIX
OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHMsI KOMIUIEKCHBIX TKaHEHl coueTaHueM
TEXHOJOTHI TPEXMEPHOro OMONPUHTHHTA U cKad(OIIUHTA ISl PEIICHUS 3a1ad
MEPCOHAIU3UPOBAHHON MEIUIIMHBI.

Cozanue BEKTOPHBIX BaKIMH C IENbI0 OOecrneueHus: KOMOMHUPOBAHHON
3amuTel 0T Bo30yauteneii OPBU, ycraHoBieHHE MOJEKYISAPHBIX MEXaHU3MOB
¢dbynkmonupoBanusi PHK-conmepskaiux BHpPYCOB, BBI3BIBAIOIIMX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuie! u cxemsl: «Vcronb30BaHNEe MUKPOOPTAHU3MOB B TIPOMBIIIIEHHOM
MPOU3BOJCTBEY, «KileTouHas nHxKeHepus», «I eHHas UHKEHEepUsD».

JlaGopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IMpakTuyeckasi padora «[lonydeHne MOJIOYHOKUCITBIX TIPOTYKTOBY.

Jkekypenst «buorexHonoruss — BakKHEHIIas MPOU3BOJUTEIbHAS CHIIA CO-
BPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOCTBO).

COJAEPKAHUE YYEBHOI'O IIPEJMETA «bUOJIOI' USI»




11 KUIIACC

ba3oBblil ypoBeHb

Yriy0/1eHHbIH YPOBEHb

11 xaacc. 1 4 B Heaenio, Bcero 34 u

11 kiaace. 102 g

Tema 1. DBoJIIOLIMOHHAS OHOJIOTHS

3BOJI]OIII/IOHH3H onosorus

[Ipennocbuiku BO3HUKHOBEHUS 3BOJIOLMOHHON TEOPUHU.
DBOJIIOIIMOHHAS TEOPHS U €€ MeCTO B Omosioruu. Biusinue
ABOJIIOIIMOHHOW TEOPUU Ha pa3BUTHE OMOJIOTUU U JPYTHUX

HayK.

CsunerenbcTBa 3Bosonuy. [laneonronornyeckue: mno-
CJIeI0BATEIbHOCTh NOSIBJICHUS BUJIOB B [1aJICOHTOJIOTUYE-
CKO¥1 JleTormcH, iepexogasie popMel. broreorpaduyeckue:
CXOZCTBO U paznuyuue payH u Gprop MaTEpUKOB U OCTPOBOB.

3M6p1/10nor1/1qec1<ue: CXO0ACTBA U pa3JINdnA 3M6pI/IOHOB
Pa3HbBIX BUAOB ITO3BOHOYHBIX. CpaBHI/ITeHbHO'
AHATOMUYCCKHUE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, pYAUMCH-
TApHBIC OpraHbl, aTABU3MBbI. MOJ'ICKy.]'IHpHO'
OUOXMMUYECKHUE: CXOACTBO MEXaHNU3MOB HACJICACTBCHHOCTHU
1 OCHOBHBIX METa00JINYECKUX HYTCI\/'I Y BCEX OpPraHu3MOB.

OpomonmonHas teopus Y. Jlapsuna. [Ipennocsiinku Bo3-
HUKHOBEHUS JapBUHU3MA. J[BIOKYIIHME CHIIBI IBOJIIOLIUN BU-
10B 1o JlapBuHy (M30BITOUYHOE PA3MHOXKEHHUE MPH OTPaHU-
YEeHHOCTH PECypCcOB, HEONpeAeIEHHAs U3BMEHUYNBOCTb,
00pr0a 3a CyIIecTBOBaHUE, €CTECTBEHHBINA 0TOOD).

Cunrernueckas Teopus 3Botounu (CTI) u e€ ocHOBHBIE
MOJIOXKEHUS.

3ap0me}me U Pa3BUTHUE IBOJIIOIUOHHBIX l'lpe[[CTaB.J'leHI/Iﬁ B OMoJIOTHH

OpomtonmonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBU-
Hu3Ma. JKu3Hb 1 HaydHas aesrenbHocTh Y. /lapBuHa.

JIBmokymiye cuibl 3BoJIOLMK BUJOB 110 Y. JlapBuHy (BbICOKasi UHTEHCHUB-
HOCTb Pa3MHOKEHHsI OPIraHU3MOB, HACJI€[CTBEHHAs! U3MEHYMBOCTh, O0pb0a 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH O0TOOD).

Odopmnienne cuaTeTndeckoit Teopun 3Bomorun (CTI). Heitrpanbhas Teo-
pust sBomtonMK. COBpeMeHHast BOJIIOIIMOHHAST OUOIOTHsl. 3HAYEHHUE YBOJTIOLIH-

OHHOH TEOpHH B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHPA.

JleMOHCTpAIlH

IToptpetsr: Apucrorens, K. JIunnei, K. b. Jlamapk, 3. JK. Cenr-Unep, K.
Krosbe, U. [Japsun, C. C. YeTBepuKOB,
N. W. UImansraysen, . Xonnelin, /. K. benses.

Tabmuue! u cxemsl: «Cucrema xuoi npupozs! (o K. JIunuero)», «Jlectau-
11a )KUBBIX cymiecTs (1o Jlamapky)», «MexaHu3zM pOopMHUPOBaHUS MPUCTIOCOO-
JIeHUH y pacTeHuil 1 )kuBOTHBIX (110 Jlamapky)», «Kapra-cxema Mapiipyra my-
temectBust Y. lapsunay», «Haxonku Y. J{apsunay, «@opmbl 00prObI 3a cyiiie-
cTBOBaHMe», «Ilopoasl ronybeit», «MHOroobpasue KyJabTypHBIX OPM Kamy-
cTb», «I1opoJibl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. apBuny)», «Cxema COOTHOIIEHUS IBUXKYIIHUX CUJI 3BOJIOLUN», «Oc-
HOBHBIE I10JIOKEHHS] CAHTETUYECKOW TEOPUH IBOJIIOLIUIY.




Muxkposomtonus. [Tonmyianus Kkak efMHALA BUAA U OBO-
JIIOLIUN.

JBrokyrnue cuibl (GaKkTOphl) SBOIOIMH BUIOB B TIPUPO-
ne. MyTanMoHHbIH nporecc 1 KOMOMHATHBHAS U3MEHYH-
BOCTb. [lonmymnsiioHHbIe BOHBI U Apeiid reHoB. M3omsamms u
MUTpaLU.

EcTecTBeHHBII 0TOOP — HAINpaBJISIONIMA (aKTOP IBOIIO-
uuu. GopMbl ECTECTBEHHOTO 0TOOpA.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJbTaT IBOJIIO-
u. [TpumMeps! npucmocoOienuit y opranu3moB. Apomopdo-
3bl M UJIMOAIaNITAI[IH.

Bun u BunooOpazoBanue. Kputepuu Buga. OCHOBHBIE
(dhopMbI BI1000pa3oBaHus: reorpaguaeckoe, IKOJIOruie-
CKOE.

MaxkposBosmonus. @opMbl FBOIOLUM: (pueTnyeckas,
TMBEpreHTHas, KOHBEpreHTHas, napasuienbHas. Heobpatu-
MOCTb 3BOJIIOIIH.

[IpoucxoxaeHne OT HeCIIEUaTU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupytomas cnenuanuzanvs. AJanTuBHAS paanua-
IS

JdemoHcTpaumnu:
Ilopmpemeur: K. JIunnen, K. b. Jlamapk, Y. [JapsuHn, B. O.

Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromep, A. H.
Cesep110B.

MHuUKpPO3IBOJIOIMSA H €€ pe3VJbTaThbl

[Nomynauus xKak ’3eMeHTapHas eAMHUIA SBooLrU. COBpeMEHHBIE METO/IbI
OIICHKH TEHETHYECKOTO PAa3HOOOPA3Hsl U CTPYKTYPHI MomyJsiuii. I3sMeHeHue re-
HO(OH/1a TOMYJISAINH KaK 3JIeMEHTapHOE 3BOTIOIIMOHHOE sIBIIEHUE. 3aKOH reHe-
Tudeckoro paBHoBecus J[x. Xapau, B. BaitaOepra.

OnemeHTapHbIe (PAKTOPHI (IBMKYIIME CHIIBI) ABOITIONNUU. MyTallMOHHBIHN MPO-
necc. KomOuHatuBHas M3MEHYHBOCTS. Jpeiid reHoB — ciiydaiiHble HeHAIpaB-
JICHHBIC U3MEHEHHMSI YacTOT JIeIICH B MOMYISIUAX. Dghghexm ocnosamens. -
Gexm dymoinouno2o eopaviuika. CHUdCEHUe 2eHeMUYecK020 PA3HO0Opa3UsL: npu-
yunsl u cieocmaust. Iposenenue s¢ghgpexma opetigha 2eno8 6 6OILUUX U MATILIX
nonynayusx. Murpanuu. M3omsius nomynsiuid: reorpaduyeckas (mpocTpaH-
CTBEHHas ), Orojoruveckas (penpoayKTUBHAS).

EcrecTBennsbIit 0T00p — Hampapisitonmid paxtop sBostonnu. Gopmsl ecre-
CTBEHHOTO 0TOOpa: IBWXYIINH, CTAOMIN3UPYIOIINH, pa3phIBAIOIINHN (TU3PYyTI-
TuBHBIN). [TonoBOI 0TOOP. BO3HMKHOBEHME U 3BOMIONNS COLMAIIBHOTO MOBEE-
HUS KUBOTHBIX.

[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPO3BOIOLIUU. Bo3HUK-
HOBEHUE NMPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMOp(03bl U UIUOA AN TALHH.
[Tpumeps! npucnocoOaeHU Y OpraHu3MoB: MOp(oIorudeckue, Gpru3noaoruyie-
cKue, OMoXxuMHuYeckue, nopeaeHyeckre. OTHOCUTENbHOCTD MPUCIIOCOOIEHHO-
CTH OpPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3yabTaT MUKPO-
sBosroMy. M3omsinust — kitoueBoil pakrop BugoodpazoBanus. [lytu
U CIIOCOOBI BHI000pa30BaHMs: aonaTpudeckoe (reorpaguueckoe), cumMmnaT-
pUYeCcKoe (IKOJIOTHUECKOE), «KMTHOBEHHOES» (TTOTUTUIOUIN3AIIHS, THOPHAN3a-
1us). JmMTebHOCTh SBOMIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl (POPMHUPOBAHKS OHOJIOTHYECKOTO pa3HO0Opa3usl.




Tabauyvl u cxemul: «Pa3BUTHE OPraHUYECKOTO MUpa Ha
3emiie, «3apo/IbIIIH MO3BOHOYHBIX JKUBOTHBIX)», «ApXeo-
nTepukcey, «Popmbl O0pbOBI 3a cylecTBOBaHUEY, «EcTe-
CTBEHHBIH 0TOOP», «MHOro0o0pas3ue COPTOB PACTCHUI»,
«MHoroo0Opasue nopoJ1 >kuBOTHbIX», «Ilomymnauun», «My-
Tal[MOHHAsl U3MEHUYUBOCTbY;

«Apomopdo3sly», «Manoaganranumn», «O0mmas aereHepa-
nus», «JIBHKyIuye CHIIbl HBOIOLUNY, «KapTta-cxema
Mmapuipyta nyremectsus Y. lapsunay», «bopsba 3a cymie-
cTBOBaHMeE», «[Iprcnoco01eHHOCTh OpraHn3MoBy, «l'eo-
rpaduueckoe BUJ000pa3oBaHue», « IKOIOIHYECKOe BUI0-
o0Opa3oBaHHCY.

Obopyoosanue: KOJIEKIUS HACEKOMBIX C Pa3JIMYHBIMHU
TUTIAMH OKPACKH; HAOOp TUIOIOB U CEMSIH; KOJIICKIHSI
«[Ipumepbl 3aUTHBIX TPUCIIOCOOICHHH Y )KUBOTHBIX); MO-
nenb «OCHOBHBIE HAIIPaBJICHUSI SBOIOIIIY; 00BEMHAS MO-
nenb «CTpoeHUe rOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa; KoJuieKus «PopMel
COXPaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTEHHII»; MO-
Jenb-
armrumukaryst «Ilepexpéct XpoMocom»; BIIaXKHBIE MTPeTapaThl
«Pa3Butne HacekoMoroy, «Pa3BUTHE JIATYIIKNY; MUKPOIIpE-
napat «/Ipozoduna» (Hopma, MmyTanuu GopmMbl KPbIIILEB U
OKpacKu
Tema).

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

Jlabopamopuas paboma Ne 1. «CpaBHEHUE BHJIOB 10
MOp(}OITOTHUECKOMY KPUTEPHIOH.

Poub 5BONTFOIIMOHHOM OMONIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXpaHe-
HUs OnopazHooOpaszus. MUKPOIBOIIONHS U KOIBOJIIOLNS TAPA3UTOB U MX X035~
eB. Mexanu3Mbl (GOPMUPOBAHHS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI
OOpHOBI C HEH.

JdemMoHcTpanuu
[optpetsr: C. C. YeTBepuxos, . Maiip.

Tabmuis! u cxembl: «MyTalnoHHast U3MEHUYUBOCTBY, «[lonmynsuuonHas
CTPYKTypa Buaay», «CxemMa nposiBiaeHus 3akoHa Xapau—Baiuoepray, «/Bu-
JKYILLUE CUIIBI SBOJIIOLIMIY, «DKOJIOTNYeCKast N30JIALUs MOMYJISALNA CEBaHCKON
dopenny, «I'eorpaduueckas H30IAMHS TUCTBEHHHUIIB CHOMPCKOM
Y JINCTBEHHULIBI JaypCKOi», «[lonmynsuoHHbIE BOJHBI YUCIEHHOCTH XHUIIHU-
KOB M XepTB», «CxeMa eHCTBUs €CTECTBEHHOTO 0TO0pay, «DopMbl O0pHOEI 32
CylLIeCTBOBaHME», «HAyCTpUAIbHBIN MeTaHU3M», «KHBbIE HCKOIAEMBIEY,
«IloxpoBuTENBCTBEHHAS OKpAcKa KUBOTHBIX», «IIpenynpexnaromas okpacka
XKHUBOTHBIX», «Du3nonornyeckue agantanuny, «IIpucnocobieHHOCTh opra-
HU3MOB M €€ OTHOCUTENIBHOCTEY, «Kputepnn Buna», « Buabl-qBONHUKN,
«CtpyKTypa Bujaa B npupozae», «CrnocoOsl BuooOpa3oBanus», «I'eorpaduue-
CKo€ BU1000pa3oBaHue TPEX BUJIOB JIAHBILICH», « IKOJIOTUYECKOE BUI000pa-
30BaHueE BUAO0B cUHUL, «[lonummonnsl pactennin», «KamycTHO-peieuHbli I'u-
opu».

O6opynoBanue: repdapun pacTeHU; KOJJIEKIIMA HACEKOMBIX; Uydesta MTHIL |
3Bepel ¢ MpuMepaMu Pa3IMYHBIX MPUCIIOCOOJICHUH; dydena NTHII U 3Bepei
Pa3HBIX BUOB; TepOapuu pacTeHU OJIM3KUX BHUI0B, 00Pa30BABIINXCS pa3Iny-
HBIMH CITOCOOAMH.

JlabopaTopHble U IPaKTHYeCKHe PadoThI

1. JJabopaTtopHas pabotra «BblsiBIeHHE U3MEHUUBOCTH Y 0c00€i 011-
HOT'O BUJAY.




Jlabopamopnas paboma Ne 2. «Onrcanue mpucmocoo-
JICHHOCTH OpPTaHU3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

2.JlabopaTtopHas pabota «lIpucrnocobiieHus OpraHU3MOB H UX OTHO-
CHUTEJbHAs LIEJIECO00PA3HOCTHY.

3.Jlabopatopuas pabota «CpaBHEHHE BUAOB 10 MOP(OIOTHIECCKOMY
KPUTEPHUIOY.

Maxkpo3Bostouus U eé pe3yJjibTaThl

MeTtobl u3ydeHus: MakpodBoJitoluu. [laneoHTonoruueckre METo bl U3y4de-
Hus 3BoJrouuu. [lepexoaasie hopMbl U putoreHeTHYECKHUEe Psiibl OPTaHU3MOB.

buoreorpaduueckue MeTop! u3ydeHnus sBononun. CpaBHeHue Giopsl
1 (ayHbl MATEPUKOB M OCTPOBOB. buoreorpadudeckue odbmactu 3emin. Buibi-
DHJIEMUKHU U PEITUKTHIL.

9M6pI/IOHOFI/I‘leCKI/Ie nu CpaBHI/ITeHBHO'MOp(I)OJ'IOl"I/I‘IeCKI/Ie MCTOAbI U3YYCHUA
9BOJIIOIIHNH. T'enernueckue MeXaHU3MbBI OBOJJIIOIIMH OHTOI'CHEC3a U ITOABJICHUA
9BOJIFOIIMOHHBIX HOBIICCTB. I'oMooruuneie U aHATOTUYHbBIC OpraHbl. Py,Z[I/IMeH—
TAapHBIC OpTraHbl U ATABU3MBI. MOJICKy.HSIpHO-FCHGTI/I‘-IGCKI/IG, OMOXHMUYECKHE
U MAaTEMAaTUYICCKHUEC METOAbI U3YUCHUSA DBOJIFOIUH. I'omonoruunsie redsl. Co-
BPEMCHHBIC MCTOABI ITOCTPOCHUA @HHOFCHCTH'—IGCKI/IX JACPECBLHCB.

XPOMOCOMHBIE MYTaIMH U SBOJIIOLMSI TEHOMOB.

OO111e 3aKOHOMEPHOCTH (TIpaBuIIa) IBOJOLUU. [Ipunyun cmenvl pyHKyuil.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguanys. HepaBHoMepHOCT TEM-
IIOB 3BOJIIOLUU.

JdemMoHcTpanuu

[Moptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['exkensb.

Tabmurer 1 cxeMbl: «DUITOTCHETUYECKUN PSIJT JIOIAANY, «APXEOTTEPUKCY,

«3Bepo3yosIe smeps», «Cterouedansy, «Puanoduren, «CeMeHHbIe TAopoT-
HUKWNY, «bruoreorpaduyeckue 30Hb1 3eMny, «/Ipeiid koHTHHEHTOBY, «Penuk-




ThbI», «HavyabHbIe cTaguu SMOPHOHATBHOTO PA3BUTHS TTO3BOHOYHBIX JKUBOT-
HBIX», «[ OMOJIOTUYHBIE ¥ AHAJIOTUYHBIE OPTaHbly, «PyaUMEHTb», «ATaBU3MBIY,
«XpoOMOCOMHBIE HAOOPHI YEIIOBEKA U IIIMMITaH3¢e», «I JTaBHbIE HAIIPaBJICHHS YBO-
mouuny, «O01Iue 3aKOHOMEPHOCTH IBOJTIOLIHI.

Ob6opynoBanue: KOJJICKIMH, TepOapuu, MyJISKH UCKOTIAEMBIX OCTaTKOB Op-
raHU3MOB; MYJISKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB; KOJUIEKLIUU HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHE H PAa3BUTHEC )KU3HHU HA 3emute

Bo3HuKHOBEHHE U PAa3BUTHUEC ’KU3HU HA 3emuite

JloHay4HbIe MPEACTABIICHHUS O 3apOKIeHUH Ku3HU. Hayu-
HBIC THUITOTE3bl BOSHUKHOBEHUS JKH3HH Ha 3eMIie: a0HOreHes
Y aHCcTIepMus. XUMHUYECKasl SBOIOIUSA. AOUOTEHHBIN CHH-
T€3 OpPraHMYeCKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEepH-
MEHTAJIbHOE TIOJITBEPIKIECHNE XUMUYECKOHN IBOJIIOIUH.
Hauanpnbie 3Tansl OHMOIOrHYecKOM dBoJIonuH. I nmoresa
PHK-mupa. ®opmupoBaHre MeOpaHHBIX CTPYKTYP U BO3-
HUKHOBEHHE MPOTOKJIETKU. [IepBhie KJIETKU M UX DBOJIOIHSI.
®opMUpPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pa3BuTHe xu3HN Ha 3emiie 1o 3pam u nepuojam. Karap-
xeil. Apxelickasi 1 mpoTepo3oiickas 3psbl. [aneo3oiickas apa
U e€ mepuoJibl: KeMOPUICKUI, OpAOBUKCKUMN, CUITYPUHCKUH,
J€BOHCKH, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Meso301cKast 3pa 1 €€ IEpHO/IbL: TPHACOBBIN, FOPCKUM, Me-
JIOBOH.

KaitHo30licKas 3pa 1 €€ nepuobl: ajJeoreHoBbI, Heore-
HOBBI, AaHTPOIIOT€HOBBIN.

XapaKTepI/ICTI/IKa KJIIMMaTa U IrCOJIOTNYCCKUX MMpPOUeCCOB.
OCHOBHBIE 3TAITBI OBOJJIIONUHN PACTUTCIIBHOTO U )KUBOTHOT'O

IIpoucxoxaenue u pazBuTHE JKM3HU Ha 3emJie

HayuHble runoressl IpoUCcX0XIeHUs KU3HU Ha 3emiie. AOUoreHes
U na”cnepmus. JloHaydHble IPEICTaBICHUS O 3apOXKICHNUHN KU3HU (Kpealuo-
HU3M). ['Mnore3a nocTOSIHHOrO CaMO3apOXKIEHUS KU3HU U €€ OIIPOBEPKEHUE
onsiTamu ®@. Peau, JI. Cnamnanuany, JI. [1actepa. [Iporcxoxienue :xu3Hu
U acTpOOHOIOTHS.

OcHOBHbIE 3Tanbl Heopranuueckoi spostonuu. [lnanerapnas (reo-
JIOTHYECKast) HBOJIIOLIMSI. XUMUYecKas 3BOIOIUsA. AOUOTEHHBIN CUHTE3 opra-
HUYECKUX BellecTB u3 Heoprannyeckux. Onpir C. Muiepa u I'. FOpu. O6pa-
30BaHue NOJaMMepoB U3 MoHoMepoB. KoaniepBaTHas runote3a A. M. Onapuna,
runoTesa nepsuyHoro OynpoHa J[. XonjeiHa, reHeTn4yeckas rurnoTes3a
I'. Ménnepa. Pu6o3umsl (T. Yek) u runotesza «mupa PHK» V. I'unbepra. @op-
MHUpOBaHHE MEMOPaH U BO3HUKHOBEHHE IPOTOKJIETKH.

I/ICTOpI/IH 3emim u METOIBI €€ HU3YyUCHUS. Hckomaemebie OpTaHHU4YC€CKUC OCTaT-
KH. FCOXpOHOHOFI/IH 1 €€ METOJIBI. OTHOcHTENbHAS U a0COTIOTHAS TCOXPOHOJIO-
THA. FGOXPOHOJ'IOFI/I‘IGCKaSI IKaja: 50HBI, 3pbI, ICPHUOABI, SITOXH.

Hauanbenbie 3Tansl oprannyeckoil 3Botonuu. [1osBiieHre 1 HBOTIOLMS TIep-
BBIX KJIETOK. DBOIIOLINS MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIEHKH KaK aHAJIOT MEePBBIX Ha 3emiie coo0-
miecTB. CtpomaTtonuThl. [IpokapuoThl U 3yKapUOTHI.




Mupa. ApoMopo3bl y pacTeHui U )KUBOTHBIX. [losiBneHMe,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHn4€CKOro Mmupa Kak OTpaXxCHHUEC 3BOJITO-
1. OCHOBHBIC CHCTEMATUYCCKUE TpYIIIIbI OPraHu3MOB.

OBoJIOLMS YeI0BeKa. AHTPOIIONOr|s Kak Hayka. Pa3Bu-
THE MIPEACTABICHUN O IPOUCXOXKACHUH YeIoBeKa. MeTo bl
u3y4deHus anTponoreHe3a. CxoJCTBa U pa3Inyus YeJIOBeKa
U J)KUBOTHBIX. CHCTEMaTHYECKOe MOJI0KEHUE YeJIOBEeKa.

JBuxymiue cuibl (pakTopsl) anTponorenesa. Hacnen-
CTBEHHAasi U3MEHYUBOCTh U €CTECTBEHHBIN 0TOOp. OO111e-
CTBEHHBII 00pa3 JKU3HU, U3TOTOBJICHUE OPYIUH TpyAa,
MBIIICHHE, PEYb.

OcHOBHBIE CTaJIUU U BETBU 3BOJIOLMYU YEIOBEKA: aBCTpa-
smonurteku, Yenosek ymensli, HenoBek npsamoxoasuumi, Ye-
JIOBEK HEeaHIepTalbCKu, YemoBek pasyMHbIi. Haxonku uc-
KOIIa€MBbIX OCTAaTKOB, BPEMs CYILIECTBOBaHUS, 00JIaCTh pac-
IIPOCTpaHEHHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KHU3HHU,
opyaus.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPO-
neouHas (eBpasuiickas), Herpo-aBcTpajgonHast (3KBaTOpH-
aslbHas), MOHTOJIOU IHAs (a3uaTcKo-aMepuKaHcKas). UepTsl
MPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YelOBeUeCKUX pac K
YCIIOBUSIM CYILLIECTBOBaHUS. EMUHCTBO yenoBeyeckux pac.
Kpurtuka pacuzma.

JdemoHcTpaumuu:

Ilopmpempsi: @. Penn, JI. ITactep, A. U. Onapun, C.
Munnep, I'. FOpu, Y. [{apBuH.

[Ipoucxoxaenne 3ykapuot (CUMOMOTreHe3). DBOIIOIMOHHOE TIPOUCXOXKICHUE
BUpYCOB. [IponcxoxxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHME
OCHOBHBIX I'PYITI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl HBOJIIOLMH BbICIINX pacTeHU. OCHOBHbIE apOMOP(O3bI
pacteHuil. Beixon pactenuii Ha cymry. [losiBneHue CriopoBbIX pacTEHHN U 3aBO-
eBaHue UMH cymu. CemenHble pacteHus. IIpoucxoxienne BETKOBBIX pacTe-
HHUM.

OCHOBHBIE 3TaIbl YBOJIOILIH KHUBOTHOTO MHpa. OCHOBHBIE apOMOPQO3bI JKH-
BOTHBIX. Bennckas dayna. KemOpuiickuii B3ppIB — IMOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie xopa0BbIe )KUBOTHBIE. JKH3HB B BO/IE. DBOJIOIMS I03BOHOY-
HbIX. [Iponcxoxnenne ampuouii u pentuiauid. [IporncxoxneHne MIeKOIHTaIO-
mmx u nTud. [puHnmn kirodeBoro apomopdosa. OcBoeHue 0€Crio3BOHOYHBIME
Y TI03BOHOYHBIMHU JKUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U MepuoiaM: apXxei, MpoTepo30ii, maueo-
3011, Me3030i, KaitHo30i1. O011ast XapaKTepUCTHKA KIIMMATa U T€0JIOTHYECKUX
npoueccos. [losiBieHne 1 paclBeT XapaKTepHbIX OPraHu3MOB. YTiaeo0pa3oBa-
HUE: €ro YCIOBUS U BIUSHHE HA ra30BBIH COCTaB aTMOC(EpBI.

MaccoBble BBIMUpaHUSI — 3KOJOTUYECKUE KPU3UCHI Ipouu1oro. [IpuanHbl
U CJIEJICTBUS MacCOBBbIX BbIMUpaHU. COBPEMEHHBIN SKOJIOTMUYECKUI KpU3HC,
ero ocobennoctu. [Ipobiema coxpanenus: brnopazHooOpasus Ha 3emIe.

COBpeMeHHa}I CUCTCMA OPIraHUYCCKOTO MHUpPaA. HpI/IHHI/IHH KJ'IaCCI/I(I)I/IKaLII/II/I
OpTraHnu3MOB. OCHOBHBIC CUCTEMAaTHUYCCKHUE rpyImbl OpraHu3MoOB.

JdemMoHcTpanuu
Iloptpetsr: @. Penu, JI. Cnannannany, JI. I[lactep, . . Meunukos, A. 1.

Omnapun, J[x. Xonnein, I'. Mémnep, C. Mumnep,
I'. FOpu.




Tabnuywl u cxemol: «Bo3nuknoBeHne CoTHEUHON CHUCTE-
MbI», «Pa3BuTHe OpraHn4eckoro mupa», «PacrturenpHas
KIeTKa», «KuBoTHas kieTkay, «[Ipokapruotudeckas KieT-
Ka», «CoBpeMEHHasI cUCTeMa OPTraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMUYECKHX YePT CTPOCHUS YeIOBeKa U ye-
JI0OBEKOOOPA3HbIX 00€3bsH», «OCHOBHBIE MECTA [1AJIEOHTOJIO-
TMYECKUX HaXOJIOK MPEJIKOB COBPEMEHHOT'O YEJIOBEKAY,
«/peBHeiiime moan», «/IpeBHue moam», «llepBbie coBpe-
MEHHBIE JIIOIN», «HenoBeueckue pachi».

Obopyoosanue: mynsxu «lIpoucxoxaeHue yenoBekay (0ro-
CTBI aBCTPAJIONIMTEKA, TMTEKAHTPOIIA, HEAHIepTaJIbIia, KpoMa-
HBOHIIA); CJICTIKH HJIA U300paXKEHHsI KAMEHHBIX OPY/IUiA IIEPBO-
OBITHOTO YeJIOBeKa (KaMHHU-YOIIIEPhI, PyOrIIa, CKpedIia); reo-
XPOHOJIOTMUeCKast TA0JUIIA; KOJUICKIHSE «DOpMbI COXpaHHOCTH
HCKOTIAEMBIX KUBOTHBIX U PACTCHHID.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Ipakmuuecxas paboma Ne 1. «I3ydeHne UCKOTTaeMBbIX
OCTAaTKOB PACTEHHI U JKUBOTHBIX B KOJUICKITUSIX.

OKcKypcus «IBOTIOLUS OPraHUYECKOT0 MHUpa Ha 3emiie»
(B ecTeCTBEHHO-HAY4HbII UM KpaeBeTUeCKU My3ei).

Tabnuuel u cxeMbl: «Cxema onbita ®@. Penny, «Cxema omnbiTa
JI. IlacTepa 1o M3y4eHUIO caM03apoXKIeHUS KU3HN», «Cxema onbiTa C. Muiie-
pa, I'. FOpwu», «9tanbl HeOpraHUYECKOU IBOTIOLUNY, «I'e0XpoHOIOrUUecKas
mKasna», «HadanbHele 3Tarmbl OpraHUueCcKOi SBOIIOIINY, «Cxema 00pa3oBaHUs
AYKApHOT IyTéM cuMOuoreHes3a», «Cucrema KuBoi npupoas», «CTpoeHue BU-
pyca», «ApomMopdo3sl pacTenuii», «PuanopuTe», «OTHOKIETOYHBIE BOIOPOC-
1m», «MHOTOKJIIETOYHBIE BOAOPOCINY, «Mxuy», «[lanopotHukn», «I onocemen-
HbI€ pacTeHus», «OpraHbl HBETKOBBIX pacTeHH», «CxeMa pa3BUTHS )KUBOTHOIO
Mupay, «ApoMopho3sl KUBOTHBIX», «[IpocTeiinmey, «KuieqyHOnoa0CTHEIE,
«[Tnockue uepmuy», «Uienucronoruey, «PeIOb, «3eMHOBOTHBIEY, «IIpecMbIka-
roumecs», «IItuup», «Mnekonuraromuey, «Pa3Butue Ku3HU B apXeHCKou
ape», «Pa3BUTHE )KU3HU B IIPOTEPO30MCKON pey, «Pa3BuTue xu3Hu
B [1aJICO30MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030UCKOM 3pe», «Pa3BuTue xu3-
HU B KalfHO30MCcKOM 3pe», «CoBpeMEHHas CUCTEMa OPraHUYECKOr0 MUPa.

O6opynoBanue: repoapuu paCTeHUN Pa3TUYHBIX OT/IEJIO0B; KOJUICKI[MU Hace-
KOMBIX; BJIQKHBIC TIPEIapaThl )KUBOTHBIX; PAKOBUHBI MOJUTIOCKOB; KOJUICKIIUU
HITIOKOXUX,; CKCJICThI IO3BOHOYHBIX JXUBOTHBIX; UydciIa IITHUI U 3B€pCI71; KOJI-
JIEKIIMU OKaMEHENOCTe!, TIOJIE3HBIX UCKOMAeMbIX; MYJISKA OpPTraHUYeCKUX
OCTaTKOB OPTaHU3MOB.

JlabopaTopHble U IPaKTHYeCKHe PadoThI
1Bupryanbnas nabopatopHas pab6ora «MoaenrupoBaHHe OIbI-
ToB Muinepa—IOpu 1o n3ydennto abuoreHHoro CHHTe3a OpraHMYecKux Co-

eIMHEHU B IEpBUYHOM aTMocheper.

2JlabopatopHas paboTa «/M3ydyeHue u onucaHue UCKOMAEMBIX
OCTaTKOB JJPEBHUX OPIaHU3MOB.

3Ilpaktuueckas pabora «/3ydeHue ocOOCHHOCTEH CTPOCHUS pac-
TEHUH Pa3HbIX OTACIIOBY.




41lpakTuueckas padbora «/3yueHne ocoOEHHOCTEH CTPOCHHS O3BO-
HOYHBIX ) KUBOTHBIX».

Hponcxomenne YEJI0BEKA — AHTPOIIOI€HE3
Pazgens! u 3agaun AHTPOIIOJIOTUH. Metoanl AHTPOIIOJIOTUH.

CraHoBIIEHHE NIPEJICTABICHUN O IPOUCXO0KIEHUH YelloBeKa. Penurnosxeie
B033peHusi. COBpeMEHHbIE HayUHbIE TEOPUU.

Cxo0J1cTBO UenoBeKa ¢ )KUBOTHBIMU. CUCTEMAaTHYCCKOE TTOJIOKCHHE YEIIOBEKA.
CBHETENBCTBA CXOJICTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIBLHO-
Mopdooruueckue, IMOPUOIOTHIECKIE, (DU3HOTIOT0-OMOXUMHUYECKHE, TTOBE-
neHueckue. OTIMYuUs 4eTI0BeKa OT )KMBOTHBIX. [IpAMOX0kIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIb-
HOW CHCTEMBI.

JIBrokytue cuibl ((hakTophl) aHTPOIIOTeHe3a: OMOJIOrMUECKUE, COLUANbHBIE.
CooTHoIIeHHEe OMOJOTHYECKUX U COLUATIBHBIX (PAKTOPOB B AaHTPOIIOT€HE3E.

OcHoBHBIE CTaIuu aHTpomoreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI
(TIPOKOHCYJIBI) U paHHUE MTOHTU/IbI — OOIIME MPEAKH YeIOBEKOOOPa3HbIX 00€3b-
SH U JII0/IeW. ABCTPaJIONUTEKH — JBYHOTHE MPEAKH JItoAel. YenoBek yMenbli,
IIEpPBBIEC U3TOTOBJICHUS OPYAUM Tpyaa. UemoBek NpsIMOXOIAIIUI U IIEPBBINA BbI-
X071 mojei 3a npenensl Appuku. Yenosek reienboeprekuii — oOumii npeaok
HEaHAEPTAIBCKOrO YEJIOBEKA U YEJIOBEKA pa3yMHOT0. UermoBek HeaHAepTalIbCKUI
KaK BUJI JIOJCH XOJIOAHOIO KiIumara. YernoBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHUH Y€I0BEK, OCBOCHHE KOHTHHEHTOB 3a npeneiamu Adpuku. [Taneo-
TEHETUKA U [TAJIEOT€HOMUKA.

DBOJIIOLIUS COBPEMEHHOT0 YeoBeKa. EcTeCTBEHHBIH 0TOOP B MOMYIISIUAX
yesoBeka. MyTanmoHHbIi nporiecc u nonumMopdusm. [lonyasuoHHbIE BOJIHBL,
npei¢ reHoB, Murpanus 1 «3pQexT ocHoBaTes» B HOMYJISIHMIX COBPEMEHHOTO




YECJIOBCKa.

Yenoseueckue pacel. [lonsaTue o pace. bonbiime pacer: eBponeonHas
(eBpasuiickas), aBCTpajo-HETPOUIHAS (SKBATOpHUAIIbHAS ), MOHTOJIOUTHAS (a3H-
aTCKO-aMepHKaHCKas ). Bpemst u myTu paccenieHus 4eJoBeKa 1o ianere. Enqun-
CTBO 4eJI0OBeYeCKHX pac. HayuHast HecocTosATenbHOCT pacusMa. [Ipucmnocoo-
JICHHOCTH Y€JIOBEKA K Pa3HBbIM yCIOBHUSAM OKPYKAOIIEH cpe/bl. BiausHue reo-
rpadudeckoit cpeasl u npeiida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YEIIOBE-
Ka.

Me:xucuuIiMHapHble METOIbl B (pu3ndeckoi (OnoJI0ruyecKoil) aHTponoio-
rUU. DBOJIIOLMOHHAS aHTPOIIOJIOTUS U MAaJCOAHTPOIOJIOTHS YETIOBEYECKUX T10-
nynsiuuid. buoconumaneHble UCCIIEIOBaHUS PUPOBI yeoBeka. Mccnenopanue
KODBOJIIOLIUY OMOJIOTUYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanmun
[Toptpetsr: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuibl U cxembl: «MeToIbI aHTPOTOJIOTHIY, «I 0JIOBHOW MO3T YEJIOBEKa,
«UYenoBexkooOpa3Hbie 00e3bsHBD», «CKENeT YeloBeKa U CKEJeT IIMMITaH3e»,
«PynuMeHTBI U aTaBU3MBI», «J|BIKYIIIHE CHIIBI aHTPOIIOTeHE3ay, «DBOJIIOIU-
OHHOE JIPEBO YETIOBEKA», «ABCTPATIONUTEK», «HeloBeK yMenbli», «HenoBek
NPAMOXOIAIINIY, «/leHncoBckuii yenoBek» «Heanaepranbuby, «KpoMaHbOH-
by, «IIpenku yenoBeka», «ITanbl 3BOJIIOLMH YETIOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MyJISDKA OKaMEHEIOCTE!, MPeIMETOB MaTepUaIbHOM KyJlb-
TypBI IPEAKOB YeNoBeKa; penpoaykuuu (pororpaduun) KapTHH
¢ MU(OJIOTUYECKUMU 1 OMOJIEHCKUMHU CIO’KETaMH IMPOUCXOXKICHHS YEIOBEKa;
¢dororpadun HaX0I0OK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA; CKEJIET YeI0BEKa; MO-
JIeITh Yeperia YeioBeKa 1 uepena MHUMITaH3€; MOJIENIb KUCTH YeJIOBeKa U KUCTH
IIMMIIaH3€; MOJEIH Topca MPeIKOB YeI0BeKa.

JlabopaTopHble U MPAKTHYeCKHE PadoThI




1.JJTabopaTtopHas pabora «M3ydeHue ocoOEHHOCTEH CTPOSHUS CKe-
JIeTa YeJI0BEKa, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

2. llpaktuueckas pabora «/3ydeHue sKOIOTUYECKHUX alalTAllUI Yelo-
BEKAY.

Tema 3. OpranusMsl 4 OKpYKalIIas cpeaa

Oprasusmsl 1 OKpy:Kaomas cpeaa

DKoJorus Kak Hayka. 3aJauu ¥ pasJienbl 3Kojaoruu. Me-
TOJIbI SKOJIOTUYECKUX HUCCIICAOBAaHUM. DKOIOTHYECKOE MU-
POBO33pEHHE COBPEMEHHOT'O YEIOBEKa.

Cpenpl 00uTaHUs OPraHU3MOB: BOJAHAs, HA3EMHO-
BO3JIyIIHAs!, TOYBEHHAS, BHYTPUOPTaHU3MEHHASI.

Oxkonorudeckue Gakropel. Kinaccudukarus 3xoornde-
CKUX (paKTOpOB: abUOTHUECKUE, OUOTHYECKHUE U aHTPOTIO-
reHHbie. [leficTBre SKOJOrnYecKuX (HakTOPOB HA OPTaHU3-
MBL.

AbuoTnueckue (pakTopbl: CBET, TEMIIEPATYpa, BIAXKHOCTb.

®dortonepuoansM. [IpucnocobieHuss opraHu3MOB K JIeH-
CTBUIO aOMOTHYECKHX (haKTOpOB. bruonornyeckue puTMBI.

buotnueckue hakTopsl. Buabl OMOTHYECKHX B3aUMOECH-
CTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO3 U ero Gop-
Mbl. [Tapa3uTusm, Koomnepanus, MyTyajin3M, KOMMEHCATU3M
(KBapTHPAHCTBO, HAXJICOHNYECTBO). AMEHCAIU3M, HEUTpa-
T3M. 3HaueHNuEe OMOTUYECKUX B3aUMOCHCTBUMN IS CyIIIe-
CTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XAPaKTCPUCTHUKHU ITOMYJIALIUHA. OcHOBHBIC
IMOKAa3aTCJIn MOMYyJIANNNU: YUCIICHHOCTD, IIJIOTHOCTD, POXKa-

IKOJIOTHSI — HAYKA 0 B3AUMOOTHOIIEHUSIX OPraHNU3MOB
U HAJIOPTaHNU3MEHHBIX CHCTEM C OKPY:Kawoueii cpeaoi

3apoxeHue u pa3BUTHE KOJIOTHH B Tpynax A. 'ym6onsara, K . @. Pynbe,
H. A. Cesepuoga, . I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3znenbl u 3anaun
9K0J0TuU. CBSI3b SKOJIOTUU C IPYTUMHU HAyKaMHU.

Metonel skonoruu. [lonesbie HaOMIOAEHNS. DKCIIEPUMEHTHI B SKOJIOTHH:
npHUpoHbIe U JaboparopHbie. MoaeaupoBaHUE B 3KOJIOTUU. MOHUTOPUHT
OKPY>KaIOIIEeH CpeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIBHBIN.

3HaueHue 3KOJOTUYECKUX 3HAHUMN I YelloBeKa. DKOJIOrHUYeCKOe MUPOBO3-
3pEHHUE KaK OCHOBA CBS3EH YEJIOBEYECTBA C NPUPOI0H. DOPMUPOBAHUE IKOJIO-
TMYECKOH KYJIbTYPhI U 9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Moptpetsr: A. I'ym6onpaT, K. ®@. Pynse, H. A. CeBepiio, O. ['ekkensb,
A. Tencnn, B. H. Cykaués.

Tabnuue! u cxemsl: «Paznensl skosnoruny, «MeToabl s3Konoruny», «Cxema
MOHHMTOPHHTA OKPY>KaIOILIEH Cpeabl».

JlabGopaTropHble U IpaKTHYecKue padoThl

JlabopatopHas pabGora «/3ydyeHue METONOB SIKOJOTUUECKHUX UCCIIEI0-
BaHUIT.




E€MOCTb, CMCPTHOCTD, ITPUPOCT, MUI'PALTUSI. Z[I/IHaMI/IKa quc-
JICHHOCTH IIOITYJIAUNA U et peryisinuys.

JdemoHcTpaumuu:

Topmpemor. A. T'ymbonsar, K. ®. Pynswe, D. I'ekkens.
Tabauywvl u cxemoi: kapta «[IpupoHbIe 30HBI 3EMITHY,
«Cpenpl oOUTaHUS OPraHU3MOBY, «DoTonepuoan3my», «Ilo-
MyJISAIUNY, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH TOMYJIs-

MU THPY30pUH-TyPenbKn», «[IHIeBbie memmy.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 3. «Mopdonorudeckue oco-
OCHHOCTH PACTCHHIA U3 Pa3HBIX MECT OOUTAHUS.

Jlabopamopnas paboma Ne 4. «BnusiHre cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay.

Ilpakmuueckasa paboma Ne 2. «I1loacd€r IIIOTHOCTH MO-
MyJALUNA Pa3HBIX BUIOB PACTEHUI.

Opranusmsbl U cpeaa o0UTAHUS

Dkosnorudeckue (pakTopsl U 3aKOHOMEepHOCTH uX aeiicTBus. Kiaccudukanms
IKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTPOIIOTEHHBIC.
OO61re 3aKOHOMEPHOCTH JEHCTBHS 3KoJorndyeckux (akropos. [IpaBuno mu-
numyma (K. Hlnpenrens, FO. JInbux). TonepantHocTs. DBpUOHOHTHEIE
U CTEHOOMOHTHBIE OpPTraHU3MBI.

Abuotnueckue pakropsl. CBEeT Kak 3Konoruyeckuii gpakrop. Jlelcteue pas-
HBIX YYaCTKOB COJIHEYHOTO CIIEKTpPa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIBI
pacTeHUH U KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUrHanbpHas poiib cBera. Do-
TONEPUOJIU3M.

TemmepaTypa kak skoormueckuii pakrop. JleiicTBre Temneparypbl Ha opra-
HU3MBIL. [lolKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIC
U CTEHOTEPMHbIE OPTaHU3MBI.

BrnaskHocTh Kak skonoruueckuil paxrop. Ilpucnocobnenus pacrenuit
K MOJJep>KaHuio0 BoHOTO Oanmanca. Kimaccudukaius pacTeHHii 1o OTHOIIEHUTO
K Bojie. [Iprcnioco6eHust JKUBOTHBIX K U3MEHEHHUIO BOJJHOTO pPeXHUMa.

Cpenpl 00MTaHMUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3lylIIHASI, TOYBEHHAS,
rIIyOMHHAs MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. PU3HKo-XUMUYECKHE 0CO-
OEHHOCTH cpesl 00uTaHust opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KU3HU
B Pa3HBIX Cpelax.

buonoruueckue purmsl. BHemHne u BHyTpeHHNE pUTMBL. CyTOYHbIE
U ToANYHbIE pUTMBL. [Iprcrnoco6ieHHOCTh OpraHU3MOB K C€30HHBIM U3MEHEHHU-
AM yCIIOBUH JKU3HMU.

XKuznennsie popmbl oprann3MoB. [lonsTue o xu3HeHHOH hopme. KuzHen-
Hble (HOPMBI pacTEHUIl: 1epeBbsl, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE Tpa-
BbI, OJTHOJIETHUE TpaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€0-




OMOHTHI, a3p0OMOHTHI. OCOOEHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue dpakropsl. Bumbl OMOTHYECKHX B3aUMOJICHCTBUI: KOHKYPEH-
111, XUITHUYECTBO, cuMOMO03 U ero opmsbl. [Tapazutusm, koonepamus, MyTya-
JU3M, KOMMEHCAITU3M (KBapTUPAHTCTBO, HaxJieOHIMIeCTBO). HeTpoduueckue
B3aUMOJICUCTBUS (TomMueckue, popuyeckue, hadpuieckue). 3HaueHUE OMOTH-
YECKUX B3aUMO/ICHCTBUI JIsl CYIIECTBOBAHHUS OPTAaHU3MOB B CpeJIc OOUTAHHUS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHHS.

JdemoHcTpanmun

Tabmuibl U cXeMbl: « IKoJIoTHYecKue GaKkTophl», «CBETOBOM CIEKTP», «IKO-
JIOTUYCCKHUC prr[HI)I JKUBOTHBIX ITO OTHOIIICHHUIO K CBeTy», «TCHJIOKpOBHBIe
JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC KUBOTHBICY, «DHU3NOIIOrMIYECKUE aanTalluu
KUBOTHBIX», «Cpeibl 00MTaHUS OPraHU3MOBY, «bHoIOrHYecKre pUTMBD»,
«Kuznennble opmbl pacTeHU», « Ku3HEHHBIE (POPMBI JKUBOTHBIX», « DKOCH-
cTeMa MIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOMHOTO Jiecay, «Llenu nu-
TaHus, «XulHu4ecTBoy, «Ilapazutuzmy, «Konkypenuus», «CumMOnos»,
«KomMeHcanmm3my.

O6opynoBaHue: repOapru paCTCHUM U KUBOTHBIX, IPUCTIOCOOJICHHBIX
K BIIMSIHUIO Pa3JIMYHBIX IKOJIOTHUECKUX (DaKTOpOB; repOapuml CBETOIOOMUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIHMBBIX PACTEHHI; CBETOIOONBbIE, TEHETIOOUBbIE
Y TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUS; TepOapuy U KOJUIEKIIUHU TEII0M00u-
BBIX, 3MMOCTOMKHNX, MOPO30yCTOWYMBBIX PACTEHHI; Yydesia IITUL] U 3BEpEi; rep-
OapuM pacTeHHid, OTHOCALIMXCS K TUrpoduTam, kcepoputam, Mme3opuram; KoM-
HaTHBIE pAaCTE€HMS JaHHBIX TPYIIT; KOJUIEKLIUH KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax; repOapuu M KOJJIEKIIUU paCTEHUI 1 )KUBOTHBIX, 00JIaZaloIuX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUH XKU3HU; TepOapuu
Y KOJUIEKIIUU PACTEHUHN U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (POPM; KOJUIEKIIUU
YKMBOTHBIX, YYaCTBYIOIIUX B Pa3JINUHBIX OMOTHYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHble U MPaKTHYeCKHe padoThI




1. JJTabopaTtopHas pabora «BblsBIeHUE MPUCTIOCOOICHUI OpraHU3-
MOB K BJIMAHHUIO CBCTa».

2.JlabopaTtopHas paboTa «BbIsIBICHHE TPUCIIOCOOICHUI OpTraHU3-
MOB K BJIMSTHHIO TEMITEPATYPhI».

3.JlabopatopHas paboTra «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHUH U3
pa3HBbIX MECT OOUTAHHUSI.

IKO0JI0TUsI BUIOB M MOMYJISIIIUAI

DKOJIOTHYeCcKHEe XapaKTepUCTUKU nonmyssiiuu. [lomymnsamus kak Ouosoruye-
ckas cuctema. Ponb HEOHOPOAHOCTH Cpefibl, GU3NYECKUX OapbepOB
U 0COOCHHOCTEH OMOJIOTUH BUIOB B (POPMUPOBAHUH ITPOCTPAHCTBEHHOM CTPYK-
TYPbI HOHYJIHIII/II;'I. OcHOBHBIE TTOKa3aTeiIn NomyJjadauuu: YuCJICHHOCTD, IJI0OT-
HOCTb, BO3pacTHas U M0JIOBAs CTPYKTYPA, POKIAEMOCTb, IPUPOCT, TEMIT POCTa,
CMCPTHOCTb, MUT'pALUA.

DKojoruyeckasi CTpykTypa nonyiasuuu. O1eHKa YuCIeHHOCTH MOMYJISIUH.
JlnHamuKa nonyJsinuu U €€ peryssauus. buotudeckuii moTeHIMA NOMYJIALHH.
MonenupoBanue TMHaMUKU nomynsiiuy. KpuBble pocta YMCI€HHOCTH TOMYJs-
un. KpuBble BBDKMBaHUSA. Perysnys 4McaIeHHOCTH NOMYJISIUi: posib (hakTo-
POB, 3aBUCSILUX U HE 3aBUCAILIUX OT INIOTHOCTH. DKOJOTUYECKHE CTPATETUU
BUJOB (r- 1 K-cTpaTerun).

[TonsiTre 06 skonoruueckoi Huile Buaa. Mecrooburanue. MHoromepHast
Mozenb dKkojorndeckor HuiM Jx. M. Xatunncona. Pazmepsl akonoruueckon

HHUIIIH. HOTGHHI/IaJ'II)HaSI " p€ajin30BaHHasd HUIIH.

Bup xak cucrema nonyssinuid. Apeaiibl BU10B. BUabl 1 ux )KM3HEHHBIE CTpa-
TErUH. DKOJIOTHYECKHE SKBUBAJICHTEI.

3aKOHOMepHOCTI/I INOBCACHUA 1 MI/IFpaLII/Iﬁ ’KMBOTHEBIX. bHoornueckue naBa-




3UM 4Y>KEPOJHBIX BUJIOB.

JdemoHcTpauuu

IToprper: [Ix. M. XaTunHCOH.

TaOnuie! U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKU NOMyauumny», «IIpo-
CTPaHCTBEHHAs CTPYKTypa MONyJALUN», «Bo3pacTHble MUpaMuIbl OMYIIs-
nuny», «CKOpOCTh 3aCelICHUS TOBEPXHOCTH 3€MJIM Pa3IuYHbIMU OPTaHU3MaMU,
«Mogenb 3xonoruueckon Hun Jx. Y. XarauHcoHay.

O6opynoBanue: repOapuy pacTeHUN; KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHble M paKkTHYeCKUe PadoThI

Jlabopatopuas pabGora «lIpucnocobnenus cemsiH pacTeHUI
K PACCEIICHUIOY.

Tema 4. Coo01iecTBa M YKOJOTHYECKHE CUCTEMbI

Coo01ecTBa 1 YKOJOTHYeCKNe CHCTEMbI

Coo011ecTBO OpraHu3MoB — O0Ho1eH03. CTPYyKTYpbl Ono-
1IEHO3a: BU0Bas, MPOCTPAHCTBEHHAs, Tpoduueckas (muiie-
Bast). Buapl-nomMmuHanTh. CBSI3M B OMOIIEHO3E.

OKonoruyeckue cucreMsl (3kocucremsl). [Tonstue 06
9KOCcHUCTEME U OuoreoneHose. OyHKIIMOHAIBHbBIE KOMIIO-
HEHTBI YKOCUCTEMBI: IIPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEH-
Tbl. KpyroBOpoOT BelecTB U MOTOK YHEPTHH B SKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU dKOCHCTEMBI. [InieBbie
uenu u cetu. OCHOBHBIE ITOKA3aTeNN 3KOCUCTEMBL: OoMac-
ca, MPOLYKIUs. DKOJIOTMUECKNE TUPAMUBL: TPOIYKIIHH,
YHCIEHHOCTH, OoMacchl. CBOMCTBA 3KOCHUCTEM: YCTOMUH-
BOCTb, CaMOpEryJsiius, pa3sutue. Cykueccus.

IKOJIOTUSA CO00IIECTB. JKOJOrHYecKne CHCTEMbI

CooOriecTBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBsizu Mexay opra-
HU3MaMHU B OMOIIEHO3E.

Okocucrema kak oTkpbITast cucreMa (A. Jx. Tencnn). @yHKIIMOHAIbHBIE
OJIOKHM OPTaHU3MOB B 9KOCHCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PETyLIEHTHI.
Tpoduueckue yposuu. Tpoduueckue renu u cetu. AGnorndeckue 6JI0KH KO-
cucreM. [TouBEI 1 WITBI B 9KOCHCcTeMax. KpyroBopoT BemIecTB ¥ MOTOK SHEPTHH
B DKOCHCTEME.

OcHOBHBIC ITOKa3aTeIN YKOCHCTEMEL. buoMacca u IpoayKuus. OKoJioruue-
CKHEC IMUpaMu bl YUCECII, OHMOMAacCHI U OHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uyxmyayuu.
HampaBnenHbie 3aKOHOMEPHBIE CMEHBI COOOITIECTB — CyKIleccuu. [lepBudnbIe




[TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKO-
crcTeMa XBOMHOIO MM HIMPOKOIMCTBEHHOIO JIeCa.

AHTPONIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO-
9KOCHCTEeMBI. bronoruueckoe u X034iCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak pakTop yCTOHUMBOCTH IKOCHUCTEM.
CoxpaHeHue OMOJIOTHYECKOTO pa3sHOOOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6mocdepe. ['panuiisl, co-
CTaB U CTPYKTypa 6uocdepsl. ’KuBoe BemecTBo u ero
¢ynkuuu. OcobeHHocTH 6Mochephl Kak ri100aabHON 3KOCH-
cTeMbl. JluHaMu4eckoe paBHOBeCHE U 0OpaTHas CBA3b B
ounocdepe.

KpyroBopoThI BEiecTB U OMOTCOXMMHYCCKHE ITUKITBI
AJIEMEHTOB (yriiepoza, a3ota). 3oHanbHOCTh 6rochepsl. Oc-
HOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3eMiu. AHTPOIIOTECHHBIE U3-
MeHeHus B buocdepe. [modanbHbIE IKOTOTUYECKUE TTPO-
0JIEeMBL.

Cocy1ecTBoBaHuE NMPUPOBI U yeraoBedecTBa. CoxpaHe-
Hue OMopa3HO0Opa3ns Kak OCHOBA YCTOWYUBOCTH Onocde-
pbl. OcHOBaA PallMOHATILHOTO YIPABIEHUS IPUPOJIHBIMH pe-
CypcaMH U WX UCTOJIb30BaHuE. JloCTH)EHUsT OMOIOTHH U
OXpaHa MPHPOIBL.

JdemoHcTpaumuu:

Tlopmpemur: A. JIx. Tencin, B. H. Cykaués, B. 1. Bepnan-

U BTOPUYHBIE CYKLIECCUU U UX MPUYUHBI.

AHTpOTOreHHbIE BO3/ICHCTBHS Ha cyKueccuu. KimmmakcHoe coobmiectBo. bro-
pa3sHooOpa3ue 1 MOJIHOTa KPYrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH CO-
00LIECTB.

[Ipupoanble 3KOCUCTEMBL. DKOCUCTHEMbL 03D U peK. DKocucmembl Mopeti
U 0OKeano8. Ikocucmemuvl MyHOP, 1€CO8, Cmenell, NYCMblHtb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArposKocucTeMa. ArporeHos. Pasnmnaus
MEX/y aHTPOIIOT€HHBIMHU U ITPUPOTHBIMHU SKOCHCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI YpOo3kocucTeM. ['opoackast
¢dnopa u payna. CuHaHTpOIH3aIHs TOPOICKOH (ayHbl. bruonorudeckoe
U XO3SHMCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPraHU3MOB
B OKOcHUCTeMaX. Po/ib Kackaoroeo s¢ghghexma u 6u008-30ugpuxamopos (koye-
8bIX 8UO08) 8 YYHKYUOHUPOBAHUU IKocUcmem. TIepeHOC SHEPTHH U BEIIEeCTB
MEXy CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTb OPTraHU3MOB, MOMYJISIUN U
HKOCHCTEM B YCIIOBHUSIX €CTECTBEHHBIX M AHTPOIIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmwl 6030eticmeaus 3a€pﬂ3H€HMIZ PA3HbIX MUNoOe Ha
Cy60p2aHM3M€HHOM, Op2arnU3IMEeHHOM, NONYJIAYUORHOM U SIKOCUCMEMHOM YPO6-
HAX, OCHO6bl IKOJI02UYECKO20 HOPMUPOBAHUA
AHMpPONO2EHHO20 6030elcmeusl. MeTO,ZLOJ'IOFI/IH MOHUTOPHHTA CCTCCTBCHHBIX U
AHTPOIIOTCHHBIX 9KOCUCTEM.

JdemMoHcTpanuu
IToptper: A. Ix. Tencau.
Tabnuue! u cxemsl: «CTpyKTypa OuoleHo3a», « JKocucTeMa HIMPOKOIUCT-

BEHHOTO JIeCay, « IKOCUCTEMA XBOMHOTO Jieca», « DyHKIIMOHAJIBHBIE TPYIIIIbI
OpraHu3MoB B 3KocucreMey, «KpyroBopor BemecTs B 3kocucteme», «llenu nu-




CKHM.

Tabnuywt u cxemsr: «[lumessie nenny, «buorneHos: cocras
u cTpykrypay, «IIpupoausie coobmiectBay, «llenu nura-
HUS», «DKOJIOTHYecKas nmupamuaay, «bruocdepa u uenosex»,
«DQKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « IKOocHUcTeMa
XBOMHOTO Jieca», «bruoreHo3 BoJoéMay, «ATpOIICHO3Y,
«IIprmepHbBIE aHTPONIOTeHHBIE BO3ACUCTBUS HAa IPUPOIY»,
«BaxHelIye UCTOYHMKY 3arps3HEHUS BO3/lyXa U TPYHTOBBIX
BO/», «IlouBa — BaxkHelIas cocTaBisAoas Ouocheps»,
«DakTopsl Aerpananuu nouBy, «IlapHuKoBbIi 3P PerTy,
«DaKkTophl PAIHUOAKTUBHOTO 3arpsizHeHus Onochepb», «O0-
mast CTpykTypa ouocepsi», «PacnpoctpaHeHHE KU3HH B
o6uocdepe», «O30HOBBIHN 3Kpan drochepbl», «KpyroBopot
yrieposa B 0uocdepe», «KpyroBopor a3ora B IpupoIe».

Obopyoosanue: Mmojenb-anmiukanus « Tunuaneie Ouorie-
HO3bI»; Tepbapuii «PacTuTtenbHbIe COOOLIECTBAY; KOIEK-
unn «bruonenosy», «Bpeaurenu BaXHENIINX CEIbCKOXO035M1-
CTBEHHBIX KYJbTYpP»; repOapuu 1 KOJJIEKIUN pacTeHUH 1
KUBOTHBIX, TPUHAIJISKAIINE K PA3HBIM SKOJIOTUIECKUM
rpymnmnam oaHoro Buna, Kpacuas kaura PO, nzobpaxeHus
OXpPaHSEMBIX BHJIOB PACTEHHH 1 )KUBOTHBIX.

TaHus (MacTOUIIHAsA, AETPUTHAS )», « IKOJIOTHUECcKas MUpaMHIa Yhcem», « KO-
JoTUYecKas mupamMuaa OMoMacchl», «IKOIOTUYECKas MTUPAMUIA SHEPTUNY,
«O0pa3zoBanue Oonotay, «IlepBuunas cykueccus», «BoccranoBienue jeca mo-
cje moxapay, « JKocucTeMa 03epay», «ArpoueHos», «KpyroBopor BeiecTs

U TIOTOK HEPIUH B arporieHo3e», «[Ipumepsl ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHUN; KOJUIEKIIMA HACEKOMBIX; Uyuesa MTHULL
U 3Bepeil; repbapuu KyJbTypHBIX U IUKOPACTYILHUX PACTEHUI; aKkBapHyM Kak
MOJIEJIb SKOCUCTEMBI.

JlaGopaTopHble M pPaKkTHYeCKUEe PadoThI

1IIpakTtuueckas pabota «/M3ydeHue u onucanue ypooIKoCUCTe-
MBD».

2JlabopatopHas pabora «/3ydeHue pazHOOOpa3usi METKUX MOY-
BEHHBIX WICHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX.

3.0Kckypcus «IKCKypcus B TUIIMYHBIN OHoreoneHos (B 1yopany, Oe-
PE3HSIK, EJbHUK, HA CYXOA0JIbHBIN WJIM TOMMEHHBIH JIyT, 03€po, 60J0TO)».

40KkcKkypcus «IKCKypcHs B arpo3KOCHCTEMY (Ha MOJI€ UM B TEININYHOE
XO03SICTBO)».

Buocpepa — rnodanbHas 3kocucTemMa

buocdepa — obmiemianerapras 060g09Kka 3eMIId, T/I€ CYIIECTBYET UITH CY-
IIecTBOBaja K1M3Hb. Pa3BuTHE MpeacTaBieHuii o 6nochepe B Tpyaax J. 3iocca.
Vuenue B. U. Bepnanckoro o 6uocdepe. O6nactu 6uocheps! u e€ cocras.
JKusoe BeriecTBO 6MOCHEPHI U €ro PyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocepbl. OcobeHHOCTH Ouochephl Kak
rio0anbHOi sKocucTeMbl. J[luHamuyeckoe paBHOBecue B Ouochepe. Kpyroso-
POTHI BEIIECTB ¥ OMOreoXMMHUYEeCKre UKIIBI (yriepoaa, a3ora). PurMmuynocts




SIBJICHUH B Onocdepe.

3oHanbHOCTH OMochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYH/I-
pa, XBOWHBIE Jieca, CMEIIAaHHbBIE U IMPOKOIMCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTHIHY, TPOIIMYECKUE JIeCa, BRICOKOTOphs. Kitmmar, pacTuTenbHbIN
Y J)KUBOTHBI MUP OMOMOB CYIITH.

CTpykTypa U (YHKLUS KHUBBIX CHCTEM, OLIEHKA UX PECYPCHOT'O MOTECHIHANa
u OnocepHbIX QyHKIUH.

JdemMoHcTpanuu
[optpetsi: B. U. Bepuazackuii, 3. 3rocc.

Tabmuist u cxemsl: «I'eocdepsr 3emiany, «KpyroBopoT a3zora B mpupoae»,
«KpyroBopot yriepoaa B npupoae», «KpyroBopor Kuciopoaa B Ipupoie»,
«KpyroBopot BoJibl B mpupoie», «OcHOBHbIE OMOMBI cyliny, «KnumaTuueckue
nosica 3emuiny», «Tynapay, «Tairay, «Cmemannbiit gecy, «lllupokonucren-
HBI J1ecy, «Crenby, «CaBanHay, «IlycTbinsy, «Tponudyeckuii Jec.

O6opynoBanue: repObapuu pacCTeHU pa3HbIX OMOMOB; KOJIJIEKIIUHU KUBOTHBIX.

Yes10BeK U OKpY:KamoLas cpeaa

DKOJOTHYeCKHe KpU3KUChl U UX NpUUYMHBL. Bo3eiicTBue yenoBeka Ha OHo-
cdepy. 3arps3HeHue Bo3IylIHoi cpebl. OXxpaHa Bo3ayxa. 3arpsi3HeHUe BOJ-
HOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pyiienne nouBbl. OXpaHa NOYBEH-
HBIX pecypcoB. MI3mMeHeHne KimuMara.

AHTpONIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U )KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO U )KUBOTHOT'O MUpa. OCHOBHBIE MPUHIIMITBI OXPAHbI IPUPOJIBI.
Kpacubie kauru. Oco6o oxpansiembie mpupoaasie Teppuropuu (OOIIT). bora-
HUYECKHE CaJIbl U 300JI0TMYECKHE MAPKH.




OcCHOBHbIE IPUHLUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U IIPUPOJIBI.
PanmonanpHo€ pUpoA0N0JIb30BaHNE U COXPaHEHUE OMOIOITMYECKOTO pa3HO-
o0pa3ust 3emin. O61Me 3aKOHOMEPHOCTH IN100aTbHBIX SKOJOIMYECKUX KPU3H-
coB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSTHBIE TOCIEACTBHUS.

Pa3BuTHE METOIOB MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX MPOIIEC-
coB. CucmemHule ucciedosanus nepexooa K pecypcocoepezarouyell
U KOHKYPEeHmMOCnocoOHol snepeemuke. buonorndeckoe pasHooOpasue
u Ouopecypcol. Hayuonanvhvie unpopmayuortsie cucmemvl, odecnewusarujue
docmyn K uHghopmayuu no COCMOSIHUIO 0MOeNbHbIX 8UO08 U dKocucmem. OcHo-
86l dKOpeadbuIUmMayuu SKOCUCmem u cnocooos Hopbovl ¢ HLUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCHIEM.

JdemMoHcTpanuu
Tabmuie! 1 cxeMbl: «3arps3HeHue atMochepb», «3arps3HeHune ruapocde-
pB», «3arpsi3sHeHne No4Bb, «IlapHUKOBEI AP dhexrT», «Ocob0 oxpaHsieMbie

IIPUPOJHBIE TEPPUTOPUNY, «MOIENN yIIPaBIIEMOTO MUPaY.

Ob6opynoBanue: poTorpaguu 0XpaHseMbIX pacTeHUI U KUBOTHBIX KpacHoii
kHuru P®, KpacHol kHUIM pernoHa.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «BHOJIOI'US» 10 KJTACC

Bba3zo- Yray0aéHnblit DJIeKTPOHHbIE CHUCOK UTOTOBBIX IVIAHUPYEMbIX Cnoco0 Oobopyno-
BbIi YPOBEHb (uudposbie) pe3yJIbTaToB ¢ YKa3aHHEM 3TaloB OLICHKH BaHue
YPOBEHb (1+2yaca) oOpa3oBaTeJib- ux GopMHUPOBAHUSA UTOI0- Lenrtpa
(1 gac) HbI€e pecypchl BbIX «Touka
IVIAHH- pocray,
PYeMBIX HCII0JIb-
pesyJin- 3yeMoe HA
TaTOB ypokax
Kon Ko bazoBslii ypo- VYriy6nén-
-BO g BEHb HBII YPOBEHb
qa- BO
COB ya-
COB
34 Tema 1-2. buosorus ka 94
HAYKA JKMBbI¢ CHCTEMbI
lua buo lu | bubmmoreka c(OpMUPOBAHHOCTh 3HAHUU 0 MecTe U | Pemenue Hoyt6yku Ho-
J0- I[HOK poau OMOJIOTMM B CHUCTEME HAy4YHOro | y4eOHBIX U yTOyK yduTens
s https://m.edso0 | 3HaHMS €CTECTBEHHBIX HAyK, B GOPMHUPO- | MIPAKTHUKO- MuorodyHk-
KaK Tu/7f41c292 BAaHWU  COBPEMEHHOM  E€CTECTBEHHO- | OPUEHTUPOBAH | IIMOHAJIBHOE
Hayk HAYYHOU KapTHHBI MHpPA M HAy4HOTO MH- | HBIX 3a/a4; YCTPOHCTBO
a POBO33pEHHMsI; O BKJIaJe POCCHHUCKUX W | yCTHBIN ompoc | (MDY)
3apyOexHBIX y4EHBIX-OMOJIOTOB B pa3BU-
THe Ouonoruy; (GYHKIMOHATIBHON TIpa-
MOTHOCTH 4YeJIOBEKa JJI PELICHUS KU3-
HEHHBIX 33Ja4
@yH/1aMeH- lu yMeHHE  pac-
TaJbHBbIE,

KpPBIBATH COACP-



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IPUKIAIHBIC 1

JKaHue  OHOJIo-

MIOMCKOBBIE THYECKUX  Tep-

Hay4YHBIEHC- MUHOB M TIOHS-

CIICIOBAaHUS B THH: JKU3Hb,

OuoJI0TUH. KJIeTKa,  opra-
HHM3M; MeTabo-
JU3M (oOmeH
BEIIECTB U TIpe-
BpallleHue SHep-
M), TOMEOCTa3
(camoperyns-
1usl), ypoBHEBast
OpraHu3aIus
KHUBBIX CHCTEM,
CaMOBOCITPOU3-
BEJICHUE (pe-
MPOIYKIIHS),
HaCIIe/ICTBEH-
HOCTb, HW3MEH-
YUBOCTb, POCT U
pa3BUTHE

[Ipodeccun, lu | bubnuorexa [Tucemennsii | HoytOyku

CBSI3aHHBIE C I[HOK orpoc

Ouosoruei. https://m.edsoo

3HaueHue u/7f41c292

ouosoruu B

MIPAaKTUYECKOU

JeSTEeTbHOCTH

YyeJgoBeKa: Me-
JULUHE, CElb-
CKOM  XO03sii-
CTBE, npo-
MBIILICHHO-

CTH, OXpaHe



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IPUPOJIBI.

lg

TO-
IIBI
Io-
3Ha-
HUA

BOH
npu
po-
IIBI

lu

Bubauoreka
LIOK
https://m.edsoo

.ru/7f41c292

YMEHHE BIIJCTh METOJAMH HAay4YHOTO
MO3HAHHWS B OHOJIOTMM: HAONIOJECHHE U
OIMCAHWE >KUBBIX CHUCTEM, IPOILIECCOB U
SIBJICHUH; OpraHu3amus W TPOBEICHUE
OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIJIBH-
’KEHUEe TUIIOTE3bI;, BELIIBJIEHHUE 3aBHCHMO-
CTH MEXIY UCCIICyeMbIMU BEIIMYMHAMH,
OOBSICHEHHE TIOJYyYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEO-
pUii ¥ 3aKOHOB

Pemenue
y4eOHBIX U
MPaKTUKO-
OpUEHTUPOBaH
HBIX 3a/1a4;
YCTHBIN OITPOC

Mertonasl Moe-
KYJIIPHOU U
ouosornye-
CKOM HayKH.

lu

bubnunoreka
LHOK
https://m.edsoo
Tu/7f41c292

yMEHHUE JIeJaTh
BBIBOJIBI Ha OC-
HOBaHUU TIONY-
YEHHBIX PE3YJib-
TaTOB; BIIAJICHUC
OCHOBHBIMH Me-
TOJJAMH HAy4YHO-
ro  TO3HaHUS,
UCTIOJIB3YEMBIX
B  Ouomoruye-
CKUX HCCIE0-
BaHUSAX JKUBBIX
00BEKTOB (OMHU-
caHuWe, H3Mepe-
HHe, HaOIoIe-
HUE, OKCIepH-
MEHT)

Camocros-
TenbpHas pado-
Ta

HoyTt6yku

IlousTue o 3a-
BHUCHUMOM u
HE3aBHUCUMOI
[IEPEMEHHOM.
[TImanupoBa-
HHUE DKCIIEpHU-

L

buommoreka
LHOK
https://m.edsoo

.ru/7f41c292

yMEHHE  Olle-
HHMBAaThb  DTHYE-
CKHE  aCIEKThI
COBPEMEHHBIX

HUCCIIEIOBAHUN B
obiact OHOMIO-

YcTHBII onpoc



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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MEHTA. Ilo-
CTaHOBKa Hu
NpoBepKa T'HU-
nore3. Hyie-
Basg THIIOTE3a.
IlonsaTue BEI-
Oopku u e
JIOCTOBEpP-
HOCTb. Pa3z-
Opoc B OuoIIO-
THYECKUX
JIAHHEBIX.
Ouenka  J1o-
CTOBEPHOCTHU
MOJIyYEHHBIX
pe3yIbTaTOB.
IIpynuusbl wHc-
KOKEHHUS  pe-
3yJbTaTOB
IKCIIEPUMEH-
Ta. Ilonsarue
CTaTHUCTHYE-
CKOTO TECTa.

TMU U MEIULUHbBI
(K1OHUpOBaHUE,
UCKYCCTBEHHOE
OIJIOJOTBOpE-
HHE, Harpas-
JIEHHOE W3MEHe-
HUE TIeHoMa M
CO3J1aHHE TPaHC-
TeHHBIX  Opra-
HU3MOB)

L

BBIC
CH-
CTEC-
MBI

150.4
opra
raiu
HHU3a
3a-
s

lu

buobmmoreka
HOK
https://m.edsoo

.ru/7f41c292

YMEHHE pacKpbIBaTh COjAEpKaHUE Ouo-
JJOT'MYCCKUX TECPMHUHOB u TOHSTHH:
KHU3Hb, KJIETKa, OpraHu3M; MeTa0oIu3M
(oOMeH BelecTB U TpEeBpaIIeHUE DHEp-
T'HH), TOMEOCTa3 (CaMOpEeryJsius), ypoB-
HEBasA oOpraHusanusa XHUBBIX CHCTEM, Ca-
MOBOCIIPOU3BEACHHE (penponykiusi),
HACIIe/ICTBEHHOCTh, W3MEHYHUBOCTh, POCT
U pa3BUTHE

Pemenue
y4eOHBIX U
MPAKTHKO-
OpUEHTUPOBaH
HBIX 3a71a4;
YCTHBIH OIIPOC;
KOHTPOJIbHAS
pabota

HoyTt6yku



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CBolicTBa KU-
BBIX  CHCTEM:
€IUHCTBO  XH-
MHYECKOTO CO-
CTaBa, JHMCKpET-
HOCTb U Ile-
JIOCTHOCTD,
CJIO)KHOCTh |
YIOPSIOYCH-
HOCTh CTPYKTY-
pHI, OTKPBI-
TOCTh, CaMOOp-
raHgzaiuys, ca-
MOBOCIIPOU3-
BeJICHUEe, pa3-
JIPaKUMOCTb,
W3MEHYHUBOCTD,
pOCT U pa3BU-
THE.

lu

buommoreka
LIOK
https://m.edsoo

.ru/7f41c292

BJIa/ICHUE CH-
cTeMoit 6uoJo-
THYECKUX 3Ha-
HUM, KOTOpast
BKJIIOYAET:
ounooruye-
CKHE TCOPUU
(keTouHas
teopus T.
IIIBanna, M.
Inetinena, P.
Bupxoga; xpo-
MOCOMHasi T€O-
pus Hacnen-
ctBeHHOCTH T.
Moprana);
yuenus (H. U.
BaBunosa — o
[IEHTPaX MHO-
roobpasus u
MIPOUCXOXKJIC-
HUS KYJIbTYp-
HBIX pacre-
HU); 3aKOHBI
(enmHOOOpa3Ms
MOTOMKOB TIEp-
BOT'O TTOKOJIE-
HUS, paciien-
JICHUS, 9UCTO-
ThI TAMET, He-
3aBUCUMOTO
HACJICTOBAHMSI
I'. Mennens;
TOMOJIOTHYE-



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CKHUX PAOOB B

HACJIE/ICTBEH-
HOU MU3MEHYHU-
Boctu H.M.Ba-
BHJIOBA);
TPUHIUITBL
(KoMmIIIEMEH-
TapHOCTH),
OTIpeNIeNATh
TpaHHIBl  UX
IPUMEHUMOCTH
K JKUBBIM CH-
cTeMaM
KonrponsHas lu | bubmmoreka
pabora LHOK
«Hayxkwu, uzy- https://m.edsoo
YAIOLIUE KU- .ru/7f41c292
BbIE CUCTEMBI
Ha pa3HbIX
YpOBHSIXOpra-
HU3ALIH»
84 Tema 3. Xumuueckmuii co- | 24
CTaB M CTPOeHHE KJIETKH | 4
lua Xu- lu | bubmmoreka yYMEHUE BBIJIENIATh cyliecTBeHHble mpu- | [Ipaktuyeckas | HoyrOyku Ho-
MH- I[HOK 3HAaKH BHUPYCOB, KJIIETOK IMPOKAPHOT U Jy- | paboTa; yTOyK yduTens
qe- https://m.edso0 | kapuOT; OAHOKJIETOYHBIX M MHOTOKIE- | YCTHBIH OIpOC;
CKkH Iu/7f41c292 TOYHBIX OPraHU3MOB; OCOOEHHOCTH MPO- | KOHTPOJbHAsS
1 11ecCoB: OOMEHa BEIIECTB U NpeBpalieHus | padbora
22;113 SHEpPIHuH B KJIETKe, (HOTOCHHTE3a, TUIACTH-
N HECKOTO H SHEPreTHECKOro oOMeHa, xe-
KIL MOCHHTE3a, MUTO03a, MeH03a, OIJI0JJ0TBO-
Bo- peHUs, Pa3MHOXKEHUS, UHIUBUIYAIEHOTO
nau pa3BUTHS OpraHU3Ma (OHTOTEHE3);

MHU-



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

HEC-

paiib
HBIE
co-
M
MuHepanbHbIC lu | Bubnuoreka YMEHHUE UCIIOJIb30- Hoyt6yku Ho-
BEIECTBA HOK BaTh COOTBETCTBY- yTOYK yUuTeNst
KJICTKH, NX https://m.edsoo IOIIHE apTyMEHTHI,
Ouosornyeckas Tu/7f41¢292 OHOJIOIHYECKYIO
pOJIb. TEPMUHOJIOTHIO U
CUMBOJIUKY JJIs
JI0Ka3aTeNnbCTBA
POJICTBA OPTaHU3-
MOB pa3HbIX CHU-
CTEMAaTHYECKUX
Ipynn
Ponb xatronoB | 14y | bubnuoreka
U aHUOHOB B [HOK
KJICTKE. https://m.edsoo
Tu/7f41c292
lua ben lu | bubmmoreka YMEHUE IPUMEHSATD MTOJTYYEHHbIE 3HAHUS Hoyr6yku Ho-
KH. LIOK JUIs O0BSICHEHUS! OMOJIOTHUECKUX MPOIIECCOB yTOyK yduTens
Co- https://m.edso0 | u sBICHUH, A IPUHATHS TPAKTHYSCKUX
CTaB Tu/7f41c292 pELIeHU B TOBCETHEBHOM KHU3HU C IO
1 obecrieueHust 0€30MaCHOCTH CBOETO 3/10PO-
cTpo Bbs U 3/10POBbS OKPYKAIOIUX JIO/IEH, CO-
gzlf Onro1eHus HOPM IPaMOTHOTO MOBE/CHNA B
KOB OKpY’Karollel NpUpoHOH cpeie, TOHNMa-
HUE HEOOXOAMMOCTH HCIIOJIb30BAHUS J10-
CTH)KEHHH COBpEMEHHOI OHOJI0ruu AJIs pa-
IIMOHAJILHOTO NMPUPOAONOIb30BAHUS
Knaccuduka- la | Bubmuoteka
11Us1 OEJIKOB. IIOK
Hpuonb!. https://m.edsoo
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JlaGopa- lu | bubnuotexa yMmeHue BeIMONHATH | JlabopaTopnas | HoyrOyku Ho-
TOpHAas LHOK nabopaTtopuble  u | pabora yTOYK yuuTens
paboTta https://m.edsoo PaKTHYECKHEe pa-
«O6Ha- Tu/7f41c292 GOTHI, COBIIONAT
pyxeHue npaBuja npu pado-
0eJKOB ¢
T€ C Y4YeOHBIM U
MTOMOMUIBIO
Kaue- 1a00paTOPHBIM
CTBEHHBIX o0opyaoBaHuEM;
peax-
HAN.
lu Dep lu | Bubnuoreka YMEHHUE yCTaHaBJIMBATh B3aUMOCBA3U Mex- | Pemienue
MCH LHOK Jy opraHonJaMH KJICTKU U UX (bYHKHHHMH, ytIe6HL1X "
Thl https://m.edso0 | cTpoeHHeM KIICTOK pa3HbIX TKAaHEH U UX HPaKTHKO-
- Tu/7f41¢c292 GYHKIUSAME, MEXKAY OpraHaMU U CUCTEMaMU | OPUEHTHPOBAH
6uo OpPTraHOB y PACTCHHIA, )KUBOTHBIX U YEJIOBEKAa | HBIX 3a7a4;
fgtr;g U UX QYHKIUSIMHU, MEXKy CHCTEMaMH Opra- | YCTHBIH OIpoc;
Ye- HOB M X ()YHKITHSIMH, MEX Ty dTaltiaMu 00-
CKIIe MEHa BEIIEeCTB, ATallaMU KJIETOYHOTO IIUKJIa
KaTa Y )KH3HCHHBIX [IHKJIOB OPTaHU3MOB, dTara-
TaIH MU 3MOPHOHATIBLHOTO Pa3BUTHS, TEHOTHIIOM
M3a u (heHoTumnom, GeHOTUIIOM U PaKTopamMu
3aTo cpenbl oOuTaHus
TO-
pBI
benku- lg | Bubnuoreka Hoyr6yku Ho-
aKTHUBATOPHI U ]_[OK yT6y1< YUUTENS
Oeku- https://m.edsoo
MHTHOUTOPEL.. ru/7f41c292
3aBUCUMOCTh lu | bubnuoteka
CKOPOCTH I[HOK
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bepmenTa- https://m.edsoo
THUBHBIX peakK- Tu/7f41c292
LU OT pa3-
JTMYHBIX (paK-
TOPOB
lua Vr- lu | bubnmoreka YMEHHE yCTaHABIUBATh B3aUMOCBS3U MEXK- Hoyt0yxu Ho-
JIEBO [HOK JIy OPTaHOWIaMH KJIETKU M UX (DYHKITUSIMH, yTOYK yUuTENs
BO- https://m.edso0 | cTpoeHHeM KIIETOK pa3HbIX TKAaHEH U UX
ABL. Tu/7f41c292 (GYHKIMSIMU, MEXKIY OPraHaMK U CHCTEMaMHU
i OpPraHOB Yy PAaCTEHUH, )KUBOTHBIX U YEJIOBEKa
HII:II' U UX QYHKIUAMHU, MEXy CUCTEMaMH Opra-
A HOB M UX ()YHKITHSIMH, MEX Ty 3TariaMu 00-
MEHa BEILIEeCTB, 3TallaMy KJIETOYHOTO 1IUKJIa
Y J)KU3HEHHBIX [TUKJIOB OPTaHU3MOB, dTaIla-
MU 3MOPHOHATILHOTO Pa3BUTHS, TEHOTHIIOM
U GpeHoTurnom, (HeHoTUIoOM H (pakTopamu
cpelibl 0OUTaHus
OO6muit lu | bubmmoreka
mia [HOK
H https://m.edsoo
Sy ru/7f41c292
CHUS "
¢buzuko-
XUMHUYCCKHE
buonoruue- lu | bubnuoteka
ckue pyHKIMU [HOK
aunuaos. O0- https://m.edsoo
M€ CBOMCTBA Tu/7f41¢c292

ouosoruye-
CKHX MeMOpaH
— TEKY4eCTb,
CITOCOOHOCTBK
caMo3aMbIKa-
HUIO, TTOTY-
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IIpoHHUIIac-

MOCTb.
lu Hyxk lu | bubnuoteka YMEHHE KPUTHYECKU OLICHUBATH U MHTEP- Camocros- Hoyt6yku Ho-
ae- LIOK IPEeTUPOBATh HHPOPMALIHIO OHOIOTUYECKO- | TelbHas pabo- | yTOyK y4ure-
AHO https://m.eds00 | ro coaep:kaHus, BKIFOYAIOIIYIO IICEBIOHA- Ta JI51)
BRIC Tu/7f41c292 YYHBIC 3HAaHHSI U3 PA3JIMYHBIX HCTOYHUKOB
KHC- (cpencTBa MaccoBoi nH(MOpMaIMU, HAYYHO-
2:1' HOMYJISIPHBIE MaTepHAIBI),
AT
)
Hpyrue lu | bubmmoreka
HYK [HOK
JICO3UTPH- https://m.edsoo
docdatsr Tu/7f41c292
(HT
D). Ce-
KBEHHPOBaHHE
JHK.Metoapl
TCeHOMHKH,
TPAHCKPHIITO-
MUKH, TIPO-
TEOMUKH.
JIaGoparopHas lu | bubnuorexa yMeHue BbIoNHATh | JlabopaTopHas | HoyrOyku Ho-
pabota «Mc- I[HOK nabopaTopHbIe U pabota yTOyK yduTens
CIIeIOBAHUE https://m.edsoo NpaKTHYECKHE pa- MuorodyHk-
HYKJIENHOBBIX u/7f41c292 00TBI, cOOTI01ATH LMOHAJILHOE
KHCJIOT,BBIJIE- npaBuiIa mpu pado- YCTPOHCTBO
JICHHBIX U3 T€ C Y4eOHBIM U MdY)
KJIETOK pa3- 71a00paTOPHBIM
JIMYHBIX Opra- 00opy10BaHHEM
HU3MOBY.
lu | Konrponbnas pabora «Mc- | 14 | Bubmmoreka yYMEHUE BBIICNATH CyllleCTBeHHbIe Mpu3Ha- | KoHTponbHas
TOpHS U METOABI U3YUECHHUS [HOK KH: BUPYCOB, KJIETOK ITPOKAPHOT U dyKapu- | paboTa

knetku. Knerounas teo-

https://m.edsoo

OT, OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX Op-
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pHs»
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TraHU3MOB, B TOM YHCJIe OaKTepuid, TpuOOB,
pacTeHuM, KUBOTHBIX U YETIOBEKA, CTPOCHHUS

Uctopust  ot- lu | bubmuoreka OpPraHOB M CUCTEM OpPraHOB PACTEHUM, KHU-
KPBITUSA KJIET- [HOK BOTHBIX, YEIOBEKA, IPOLIECCOB JKU3HEIE-
ku. PaGoter P. https://m.edso0 | TenpHOCTH, IPOTEKAIOIIUX B OPraHU3Max
I'yka, A. Jle- u/7f41¢292 pacTeHU, )KUBOTHBIX U Y€JIOBEKa, OMOJI0-
BeHryka. Kie- THYECKUX MPOIecCOB: 0OMeHa BeliecTB (Me-
TOYHAsl TEOpUs TaboJIN3M), IPEBPAIICHUS SHEPTUH, OposKe-
(T. IlIBanH, HUS, aBTOTPO(HOTO U reTepoTpodhHOro TH-
M. Illneigex, OB MUTAHUS, POTOCUHTE3a M XEMOCHHTE3a,
P.  Bupxos). MUTO3a, Mel03a, raMeToreHe3a, SMOpHore-
Mertoasl  Mo- HE3a, MOCTAIMOPHOHAILHOTO PA3BUTHSA, Pa3-
JEKYJISApHOU U MHO>KEHUSI, MHAUBHUIYaJIbHOTO Pa3BUTHS
KJIETOYHOU opranu3ma (OHTOTEHEe3a), B3aUMOJICHCTBUS
OuoJI0THH: T€HOB, T€TePO3KCca, HCKYCCTBEHHOTO 0TOOpa
MHUKPOCKOTIHS,

XpomaTorpa-

¢us, JIEK-

Tpodopes, Mme-

TOJl MEYEHBIX

aToOMOB, Ou}-

dbepeHimaib-

HOE LIEHTpH-

¢yrupoBanue,

KYJIbTHUBHPO-

BaHUE KJIETOK.

N3yuenue

¢ukcupoBan-

HBIX  KJIETOK.

DJIEKTpOHHAA

MHUKPOCKOIIHSI.

[IpakTrueckas lu | bubnuorexa yMmeHue BbIoNHATh | [Ipaktnueckas | HoyrOyku Ho-
pabota «13y- I[HOK nabopaTopHbIe U pabota yTOYK yuuTens

YCHUEC MCTO-

https://m.edsoo

MIPAKTHYECKHE pa-

MHuorogyHk-
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OB .ru/7f41c292 00TEI, COOIIOAATE LUOHAJILHOE
npaBuia mpu pado- YCTPOHCTBO
T€ C y4eOHBIM H (MDY)
1a00paTOPHBIM
000pyTI0BaHUEM
lu Kie lu | Bubnuoreka YMEHHUE BBIJAEIATH CYIIECTBEHHBIE NIPU3HA- Pemenue Hoyt6yku Ho-
TKa LHOK KH: BUPYCOB, KJIETOK [TPOKAPUOT U AyKapu- | y4EeOHBIX U yTOYK yuuTens
KaK https://m.edso0 | oT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX Op- | MPAKTHKO- MHoro¢yHK-
ne- Tu/7f41¢292 raHU3MOB, B TOM YHCJIe OaKTepuid, Tpu0OB, | OPHEHTHUPOBAH | [IMOHAJIHLHOE
JocT pacTeHHUIA, KUBOTHBIX U Y€IOBEKa, CTPOCHUS | HBIX 33]1aY; YCTPOHCTBO
Has OpPraHoOB M CHCTEM OPraHOB PaCTCHUH, KU- ycTHbIH ompoc; | (MDY)
:3}2: BOTHBIX, YEJIOBEKA, TPOIECCOB KU3HEACS-
- TEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max
cTe- pacTeHHU, )KHBOTHBIX U YeJIOBEKa, OMOJI0-
Ma THYECKUX MPOIecCCOB: 0OMeHa BeliecTB (Me-
Knerounas lu | bubmuoreka TabONM3M), IPEBPALICHHS SHEPIHH, OPOIKe- Hoyt6yku Ho-
CTEHKA BGaKTe- LIOK HUS, aBTOTPO(HOTO U reTepoTpodhHOro TH- YTOYK yauTenst
puil n apxeii. https://m.edsoo | OB MUTaHus, POTOCHHTE3A M XEMOCHHTESA,
Oco6eHHOCTH ru/7f41c292 MHUTO3a, Mel03a, raMeToreHe3a, SMOpuore-
CTpOeHHS Te- HE3a, MOCTAIMOPHOHAILHOTO Pa3BUTHSA, Pa3-
TepoTpodHOiL MHO>KEHUSI, MHAUBHUIYaIbHOTO Pa3BUTHS
M aBTOTpOd- opranusMa (OHTOTEHe3a), B3aUMOICHCTBHS
HOIl TIpOKapH- T€HOB, TeTePO3Hca, HCKYCCTBEHHOTO 0TOOpa
OTUYECKHUX
KJIeTOK. Me-
CTO U pOJb
MPOKApUOT B
OMOIIeHO3aX.
Tpancnopr lu | bubnuotexa Camocros-
BEIIECTB  4Ye- LHOK TenbpHas pabo-
pe3  1ua3ma- https://m.edsoo Ta
TUYECKYIO Iu/7f41c292
MeMOpaHy:

TIaCCUBHBIN
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(mudpdysus,
obneryéHHas
naddysus,
OCMOC),  aK-
TUBHBIA (TIED-
BUYHBIN u
BTOPUYHBIN
AKTHUBHBIN
TPAHCIIOPT).

[Tonynponu-
ae MOCTbh
MeMOpaHBbI.
Pa6ota
HaTpum-
KaJHEeBOI0
Hacoca.
OHIOLHUTO3:
IMMHOLIUTO3,
(baronuros.
DK30LHTO3.
Knerounas
crenka. IIpak-
THYECKass pa-
6ora «M3yue-
HHE CBOICTB
KJICTOYHOMH
MeMOpaHbI».

1u

Bubinmoreka
LHOK
https://m.edsoo
u/7f41c292

IIpakTrueckas
pabora

Hoyr6yku Ho-
yTOYK yuuTens

L

Crp
oe-
HUE
JyKa
Ka-
pwHo-
TH-
4ecK

L

bubmmoreka
LHOK
https://m.edsoo

.ru/7f41c292

Hoyr6yku Ho-
yTOyK yduTens
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ou
KJIET
KA

ITuTo301b.
IluTockener.
JBr>xeHue
LUTOIIa3MBl.
B3anmocss3b
OJIHOMEM-
OpaHHBIX Op-
raHOWJIOB
kietku. Ctpo-
€Hue TpaHy-
JIIPHOTO PETH-
Kynyma. Me-
XaHU3M
HarpaBJICHUs
OCIIKOB B
OIIC. Cunres
PacTBOPUMBIX
oenkoB. Cwun-
T€3  KIIETOY-
HBIX MEeMOpaH.
I'nagkunn
(arpanymsp-
HBII)  DHAO-
rIa3MaTuye-
CKUM DPETHUKY-
aym.  Cekpe-
TopHast (yHK-
WS ammapara
lNonbmxu.
Knerounslii
cok. Typrop.
JlaGoparopHas

lu

Bubauoreka
HOK
https://m.edsoo

.ru/7f41c292

Camocros-
TenbHas pado-
Ta

Hoyt6yxu Ho-
yTOYK yUuTENs
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pabora «MUc-

ClIeZIOBaHHE
a3Mou3a u

JeTIIa3MoJIn3a

B pacTUTENb-

HBIX KJIeT-

Kax».

[Ipoucxoxne- bubnmnoreka yMEHHUE yCTaHaB- Hoyt6yku Ho-
HHE MHUTOXOH- [HOK JIMBaTh B3aUMOCBSI- yTOYK yUuTENs
Ipui U IUTa- https://m.edsoo 31 MKy OPTraHo-

CTH]IL. Cum- .ru/7f41c292 UIAMU KJIETKUA U UX

ouorene3 (K. byHKIMAME, CTPO-

C. Mepex- €HHEM KJIETOK pa3-

KoBckui, JI. HBIX TKaHEH U NX

Maprynuc). GYHKIUSAMU, MEXK-

[TepBuuHkIe, JTy OpraHaMH¥ U CH-

BTOpUYHbBIC U
CJIOKHBIC ILIA-
ctuabsl  GoTo-
CUHTE3HUPYIO-
IUX DJyKapHu-
oT. Mukpodu-
JJAaMEHTBI. AK-
TUHOBBIE MHK-
podunamen-

TBl. MpbImiey-
HBIE  KJIETKH.
AKTUHOBBIC

KOMITOHEHTBI
HEMBIIIEYHBIX
KJIETOK. Muk-
POTPyOOUKH.

Kierounsrit

uentp. Ctpo-

CTEeMaMH OpPraHoB y
pacTeHui, )KUBOT-
HBIX U YEJIOBEKA U
X QYyHKIUSIMH,
MEX]y CHCTeMaMH
OpraHoOB U UX
GyHKIHAME, MEX-
Jly 9TariaMmu oome-
Ha BEIIEeCTB, 3Ta-
MIaMH KJIETOYHOTO
IIUKJIA ¥ )KU3HEH-
HBIX [IUKJIOB Opra-
HU3MOB, TallaMu
AMOPUOHAIILHOTO
pa3BUTHSL, TEHOTH-
OM U (DEHOTHUIIOM,
¢deHoTunom u pak-
TOpaMH CPEJIbI
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€HHue W JBU-
KEHHE KI'yTH-
KOB U PECHU-
yek. Mukpo-
TpyOOUKH LH-
TOILIAa3MBbl.
LenTpuois.
benkn, acco-
MU POBAHHBIC
¢ MUKpOdH-
JaMEHTAMH U
MUKPOTpPY-
6ouxkamu. Mo-
TOPHBIC OCIKH

obutanus

64 Tema 4. ’Kuznegesareib- 1
HOCTb KJIETKH 8
4
lu Obmen lu | bubmmoreka YMEHUE BBIICIATh CYLIECTBEHHbIE IpU3Haku | Pemienue Hoyr6yku Ho-
Be- LIOK BUPYCOB, KJIETOK MPOKApUOT U 3yKapHoT, yueOHbIX U yTOyK yduTens
IIECTB. https://m.edSO0 | OJJHOKJIETOYHBIX ¥ MHOTOKJICTOUHBIX Opra- | MPaKTHKO-
IIna- Tu/7f41c292 HU3MOB, 0COOEHHOCTH NPOLIECCOB: OOMEHa | OpUEHTHPOBAH
cTHYe- BEIIECTB M MPEBPAIEHUS SHEPTHH B KJIETKE, | HBIX 3a/1a4;
CKUI (doTocuHTE3a, MIIACTUYECKOTO U SHEPTEeTU- | YCTHBIN OIpOC;
0oOMeH. YeCKOro o0OMeHa, XeMOCHHTE3a, MUTO34, KOHTpPOJIbHAS
Meii03a, OII0I0TBOPEHHUS], PA3MHOKEHHUS, pabota
WH/IMBUYyAIbHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTCHE3
JIaGoparopHas lu | bubnuorexa yMeHMe BbABUTaTh | JlabopaTopHas
pabora «M3y- [HOK TUIIOTE3BI, IPOBe- | paboTa
YeHHEe  KaTa- https://m.edsoo PSITh MX SKCIEPH-
JUTUYECKOU Tu/7f41c292 MEHTaJIbHBIMU
AKTUBHOCTH cpencTBamu, Gop-
(bepMeHTOB MYJIHpYs LEeNb UC-

(Ha mpumepe

CJICAOBAaHMs, aHaA-
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aMuiIasbl WIH JU3UPOBATH I10JIY-
KaTtajasbl)». YEHHBIE pe3yJIbTa-
JlaboparopHast lu | bubnuotexa THI U JI€J1aTh BBIBO- | JlaGoparopHas
pabora «M3y- [HOK B pabota
yenue  dep- https://m.edsoo
MEHTAaTUBHOT'O Tu/7f41c292
pacILeIICHUS
IepoKcuIa
BOZOpOJA
B pacTHUTEIb-
HBIX U KMBOT-
HBIX KJIETKaX»
lu doro- lu | bubnuoreka YMEHUE BBIACIATH CYLIECTBEHHbIE IPU3HaKku | Pelienue Hoyt6yku Ho-
CUH- [HOK BHUPYCOB, KJIETOK IIPOKAPUOT U YKAPHUOT, y4eOHBIX U yTOYK yuuTens
TE3. https://m.edSO0 | OJJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OpTa- | MPAaKTHUKO- MHoro¢yHk-
XeMmo- Tu/7f41c292 HU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA | OPUEHTHUPOBAH | LIMOHAIHLHOE
CUHTE3 BEUICCTB U IIPEBPALLECHUS SHEPTUU B KIIETKE, | HBIX 3a7ady; YCTPOMCTBO
(doTOoCuHTE3a, MIIACTUYECKOIO U SHEPIeTH- ycTHbIH ompoc; | (MDY)
4eCKOro oOMeHa, XeMOCHHTE3a, MUTO32,
Me€i103a, OTUI0IOTBOPEHHUSI, PA3MHOKECHHUS,
WHIVBUAYAJIIBHOTO Pa3BUTHS OPraHU3Ma
(oHTOrEHE3
AHOKCHUTEH- lu | bubnuoreka
HBIH M OKCH- [HOK
TeHHBIH (oTo- https://m.edsoo
CUHTE3 y Oak- Tu/7f41¢292
tepuil. Cero-
coOuparoiye
MUTMEHTBl U
MUTMEHTHI pe-
aKLIHOHHOI'O
LIEHTpA.
Ponp xnopo- lu | bubnmoreka TectupoBanue
IJIAaCTOB B I[HOK
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nporiecce ¢o-

https://m.edsoo

TOCHHTE3A. Tu/7f41c292

CseroBas u

TEMHOBas

)
asbl. Doroabl-
xanue, C3-,
C

4- u CAM-

THUIIBI

(dhoTocuHTE3A.

JIaGoparopHas

pabora

«CpaBHeHue

MIPOIIECCOB

dorocunTe3a

Y XEMOCHHTE-

3a».

lu OHep- lu | bubnmoreka Pemenne HoytOyxu Ho-
reTuye [HOK Y4€OHBIX U yTOYK yduTeNst
qe- https://m.edsoo MPAaKTHUKO-
CKUU Tu/7f41¢c292 OpUEHTUPOBAH
oOMeH HBIX 337134,
YCTHBIN OITPOC;

IIponykTsl lu | bubnuoreka

OpokeHUusT U I[HOK

UX HCIOJB30- https://m.edsoo

BaHUE  YeJo- Tu/7f41c292

BEKOM. AHan-
pOOHBIE MUK-
POOPraHU3MbI
KaKk OOBEKTHI
OHOTEXHOJIO-
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TUU U BO30Y-
IUTENN 0o-
JIE3HEH.

[Muknuyeckue
peaxuu.
OxkuciuTensb-
Hoe docdo-
pUIHpOBAHHUE.
DHeprus
MeMOPaHHOTO
rpagueHTa
MIPOTOHOB.
Cunte3 ATO:
pabora mpo-
ToHHOU ATO®-
CUHTA3BI.
[Ipenmye-
CTBa a’poOHO-
ro mytd o0O-
MeHa Be-
LIECTB Mepex
aHA’POOHBIM.
O¢pdexTus-
HOCTH
SHEpreTHye-
CKOTro 0OMeHa.

lu

Bubauoreka
HOK
https://m.edsoo

.ru/7f41c292

CrnoBapHblii
JTUKTAHT

Hoyt6yxu Ho-
yTOYK y4uTENst

la

bno-
CHHTE3
OeJka.
Peak-
J197051
Mar-
pud-
HOTO

la

BbubGnaunoreka
[HOK
https://m.edsoo

.ru/7f41c292

YMEHHE U3JIaraTh OMOJIIOTUYECKUE TEOPUH
(keTouHas, XpOMOCOMHasi, MyTallMOHHAs,
[EHTpaIbHas 0TMa MOJICKYJISIpHOI OnoIo-

run), 3akonsl (I'. Menaens, T. Moprana, H.

W. BaBuiosa) u yueHus (0 IIEHTpax MHOTO-
00pa3us U MPOUCXOXKIEHUS KYIbTYPHBIX
pactenuii H. 1. BaBunosa), onpenensts
TpaHUILIbl UX TPUMEHUMOCTH K )KUBBIM CH-

Pemenue
y4€OHBIX U
MPaKTUKO-
OPUEHTHUPOBAH
HBIX 3a]1a4;
YCTHBIN OIPOC;
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CHHTEC-
3a. ['e-
HETH-
yeckas
uHpop
tbop-
Malus
u
JIHK.
Peanu-
3aLMs
reHe-
THYE-
CKOH
nHpop
op-
Malluu
B KJIET-
KJIeT-
Ke.
I'ene-
THYE-
CKHH
KO U
ero
CBOI-
CTBa.

CTEMaM

[TpuHIUIIBL
TPaHCKpPHII-
LIAM: KOMILIE-
MEHTapHOCTb,
aHTUIapa-

la

BbubGnauoreka
[HOK
https://m.edsoo

.ru/7f41c292

Camocros-
TenbHas pado-
Ta

Hoyt0yxu Ho-
yTOYK yuuTens
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JIEIBHOCTb,
aCUMMETpHUY-
HOCTb.

Co3speBanue
MaTPUYHBIX
PHK knertke.
Hexonupyro-
mue PHK.

lu

Bubauoreka
LHOK

https://m.edsoo

.ru/7f41c292

lu

buo
CHH-
T€3
oe-
Ka.
Tpa
HCKp
HII-
LUt

MaT
puu
HBIN
CHH-
TE3
PHK
Tpa
HCIIA
s

ono-
CHUH-
TE3

lu

bubanoreka
[HOK

https://m.edsoo

.ru/7f41c292

Pemenue
y4€OHBIX U
MIPAaKTHUKO-
OpUEHTUPOBAH
HBIX 3a]1a4;

YCTHBIN OIIPOC;

Hoyt6yku Ho-
yTOYK yuuTens
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oen-
Ka.
Ora
IIBI
TpaH
clIsi-
IIUH.
Ko-
-
poBa
Ba-
HHE
aMu
HO-
KHC-
JIOT.
Pon

CHUH-
TE3€E
oe-
Ka.

KonTponbHas

pabora «Ycio-
BUSI OMOCUHTE-
3a Oenka»

la

BbubGnauoreka
I[HOK
https://m.edsoo

.ru/7f41c292

KonTponbHas
pabora
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Opranuzanus
reHoma y mpo-
KapuoT H 3Yy-
kapuot. Pery-
JISIAS  aKTHUB-
HOCTH T€HOB Y
MIPOKAPHOT.
I'unotes3a
onepona (D.
2Kako0, XK.
Mano). Mo-
JIEKYJSIpHBIC
MeXaHU3MBbI
IKCIPECCUU
TeHOB Yy JYyKa-
pHOT. Ponp
XpOMaTHHA B
perymsnuu
paboOTHI TEHOB.
Perynsuus
00OMEHHBIX
MPOIIECCOB B
kietke. Kie-
TOYHBIN ro-
MEOCTa3.

lu

bubnuoreka
LIOK
https://m.edsoo
Tu/7f41c292

L

Hexkne
KJIETOY
TOY-
HBIE
op-
MBI
JKN3HU
— BU-
pychl

L

bubmmoreka
HOK
https://m.edsoo

.ru/7f41c292

Pemenue
y4eOHBIX U
MPAKTHKO-
OpUEHTUPOBaH
HBIX 3a71a4;
YCTHBIH OIIPOC;
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KuzneHnbii lu | bubmmuoreka
mukn  JIHK- [HOK
COZEPIKALIIX https://m.edsoo
BUPYCOB, Tu/7f41c292
PHK- conep-
KaIUX BUPY-
COB, OakTe-
puogaros.
Ob6parnas
TPaHCKPHII-
IS, peBeprTa-
3a, MHTErpasa.
[MIpakTtuue | lu | bubamoreka [Tpaktnueckass | Hoyroyku Ho-
ckaspabo LIOK pabora yTOYK yduTens
ta «Co3na- https://m.edsoo MHoro¢yHK-
HHE MOJIEIIN u/7f41c292 LIHOHAJIBHOE
BUPYCay. YCTPOHCTBO
MaY)
54 Tema 5. Pasmuoskenne n | 15
HHIUBUAYAJTbHOE Pa3Bu- | 4
THE OPraHNu3MOB
1 Kusz lu | Bbubmmnoreka Pemenne
HCH [HOK y4eOHBIX U
HBIH https://m.edsoo MPAaKTHUKO-
UK Tu/7f41¢c292 OpPUCHTHPOBAH
1 HBIX 3a]1a4;
EEGT YCTHBIN OITPOC;
KOHTPOJIbHAS
fee_- pabota
HHE
KJIET
KH.
Mu-

TO3
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Matpuunsiii
cunre3 JHK
—  peruJiuKa-
uus. [IpuHnm-
bl  perJIuKa-
UA JIHK:
KOMIIJIEMEH-
TapHOCTb, TO-
JIYyKOHCEpBa-
TUBHBIA CHH-
Te3, aHTHIIA-
paIENbHOCTb.
MexaHu3m
peIUTUKALINH
JHK. Xpowmo-
combl. Crtpoe-
HHUE  XpOMO-
com. Temome-
pbl U TeloMe-
pasa.
XpoMocoM-
HBII Habop
KJIeTKH — Ka-
puotun. Jlu-
IJIOUJHBIA U
TaIrIONTHBIA
Habopbel  Xpo-
mocoM. I'omo-
JIOTUYHBIC
XPOMOCOMBI.

lu

buommoreka
LIOK
https://m.edsoo

.ru/7f41c292

MexaHu3Mbl
nponudepa-
UM, -
(hepeHIpoB-

L

BbubGnauoreka
IHOK
https://m.edsoo

.ru/7f41c292

Hoyt0yxu Ho-
yTOYK y4uTeINst
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KH, cTape-
HUs U rudenun
KJIETOK.

«udposas
KIeTKa»  —
ouonndopma-
TUYECKUE MO-
nenu QyHKIU-
OHHMPOBAHUS
KIICTKH.
1y Dop ly | Bubnuoreka HoytGyxu Ho-
MBI LIOK yTOYK yuuTens
pas- https://m.edsoo MHoro¢yHK-
MHO Tu/7f41¢c292 [HOHAIHHOC
K- YCTPOMCTBO
HiA (MoY)
opra
ra-
HU3
MOB.
[Tonosele xpo- lu | Bubnmoreka
MOCOMBI LIOK
https://m.edsoo
Iu/7f41c292
Opranusm Kak lu | bubmmoreka
€MHOE 11eJI0€ IIOK
https://m.edsoo
Tu/7f41c292
lu Meii bubnuoreka
03 LHOK

https://m.edsoo

.ru/7f41c292
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Tkanu pacre- lu | bubnuoreka
HUH, KUBOT- LIOK
HBIX U YeIIoBe- https://m.edsoo
Ka Tu/7f41c292
Opransl. Cu- lu | bubnmoreka
CTEMBI Opra- HOK
HOB. https://m.edsoo
Iu/741¢292
lu | KonTponbsHas pabora lu | bubmuoreka
«O0pa3oBaHNe U Pa3BUTHE LHOK
MOJIOBBIX KJIeTOK. Omiono- https://m.edsoo
TBOPEHHE» Tu/7f41c292
Ornopa tena lu | bubnuoreka Hoyr0Oyx
OpraHHu3MOB. LHOK
JBrKeHne op- https://m.edsoo
T'aHH3MOB Tu/7f41¢c292
IIutanue v np1- | lu | Bubnuoreka
XaHue opra- [HOK
HU3MOB https://m.edsoo
Tu/7f41c292
L NunuBunyansHoE pas- lu bubanoreka Hoytoyk
BUTHUE OPraHU3MOB HOK
https://m.edsoo
Iu/7f41c292
Tpancnopr lu | bubmmoreka
BEILIECTB Y Op- [HOK

rasu3MoB. BbI-
JIEJIEHUE Y Op-

https://m.edsoo

.ru/7f41c292
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TaHHU3MOB

3ammura y op- lu | bubmuoteka
TaHU3MOB. HOK
Paznpaxu- https://m.edsoo
MOCTb H PEry- Tu/7f41c292
TSI yopra-
HU3MOB
8u Tema 6. HaciencrBen- 24
HOCTb ¥ H3MEHYHBOCTH q
OPraHu3MoOB
lua I'ene- lu | bubmuoreka YMEHHE pellaTh JJIeMEHTapHbIE TeHeTHYe- Pemenue HoytOyk
THKA [HOK CKHE 33J]a4l Ha MOHO- U JUTUOPUIHOE y4eOHBIX U
— https://m.edsoo0 | ckpenuBanue, CHEIJICHHOE HAC/ICOBAHUE, | MPAKTHKO-
Hayka Tu/7f41c292 COCTaBJISITh CXEMbl MOHOTUOPUTHOTO CKpe- | OPUEHTUPOBAH
0 IIMBaHUS JIJIS TIPEICKa3aHMsl HACJICIOBAaHUs | HBIX 3a/1a4;
Hacjen MIPU3HAKOB Yy OPTaHU3MOB YCTHBIN OIPOC;
CTBCH- KOHTPOJIbHAS
HOCTH pabora
U u3-
MEH-
9HBO-
CTH
Pab6otsr Ir. lu | bubnuoreka
Mengens, I HOK
Jle @®puza, T. https://m.edsoo
MopraHna. Tu/7f41c292
Pone  orteue-
CTBEHHBIX
YYEHBIX B
pa3BUTUH
TCHETHKH.
Pa6oter H. K.
Komsmosa, H.
H. Babuioga,
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A. H. beno-
3epckoro, lO.

A. dunun-
yenko, H. B.
Tumodeena-
Pecosckoro.
OcHoOBHBIE lu | bubnuotexa HoyTtOyxk
METO/IbI FeHe- [HOK
THKH: THOpH- https://m.edsoo
J0JIOTHYe- Tu/7f41¢c292
CKHH, IIUTOJI0-
THYCCKHIA,
MOJIEKYJISIPHO-
TCHEeTHYC-
CKHH.
lu 3ako- lu | bubmmoteka
HO- LHOK
Mep- https://m.edsoo
HOCTH Tu/7f41¢c292
CTH-
pu-
3Ha-
KOB.
Mo-
HOTHU-
opun
HOE
CKpe
mu-
BaHWC
AHanu3upyro- lu | bubnuoreka yMEHUEe  pe-
€€ CKpEeLIHU- [HOK maTh OWOJIOTH-
BaHME. https://m.edsoo YeCKHE 3ajavH;
Tu/7f41¢292 BEUIBIIATE  TIPH-
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YHUHHO-

[TpomexyTou- lu | bubmuoteka CJIEZICTBEHHBIE
HBIN [HOK CBSI3U MEXY
https://m.edsoo HCCIIETyeMbIMH
Tu/7f41¢c292 OHMOJIOTUYECKH-
MU TpOIecCaMu
U SBIICHUSIMU;
JIeNIaTh  BBIBOJIBI
U TPOTHO3bl Ha
OCHOBaHUU TIO-
Jy4eHHBIX  pe-
3yJIbTaTOB
la Juru- lu | bubnuoteka YMEHHE peliaTh 3JeMEHTapHble reHe- | Pemienue
TH- [HOK TUYECKHE 3aJ]aud Ha MOHO- U JUTHOpUJ- | yYEOHBIX U
opu https://m.edsoo | Hoe ckpelMBaHue, CIEIUICHHOS HACIEI0- | MPAKTHKO-
HOE Tu/7f41c292 BaHUE, COCTABIISITh CXEMbl MOHOTHOPUI- | OPUEHTHPOBAH
CKpe HOTO CKpELIUMBaHUS i1 MpeICKa3aHusl | HBIX 3a7ady;
IMBa- HACJICIOBaHUS MPU3HAKOB Y OPraHU3MOB YCTHBIN OIPOC;
Ba-
HUE.
3akoH
He3a-
BU-
CUMO-
ro
Hacle
J0Ba-
HUS
pH-
3Ha-
KOB
[Muronoruye- 24 | bubnuoteka yMEHUE  pe-
CKHE OCHOBEI HOK maTth OHOJIOTH-

JUTUOPUTHOTO

https://m.edsoo

YECCKUC 3aaaydu,
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CKpPCIIHBAHMUS. Tu/7f41¢292 BBISBIISATH  TIPH-
YHHHO-
lu Cuern- lu | bubnuotexa CJICZICTBEHHBIE
JICH- [HOK CBSI3U MEKY
HOE https://m.edsoo UCCIIETyEMBIMH
HacJe- Tu/7f41c292 OMOJIOTUYECKH-
J0Ba- MH TIpOIiecCaMu
HUE U SIBJICHUSIMU;
npu- Je7aTh  BBIBOJIBI
3HAaKOB ¥ TIPOTHO3BI Ha
CuenuieHHoe 24 | bubmmuotexa OCHOBAaHUU IIO- Hoyr6yku Ho-
HacJeJOBaHHe LIOK JYYEHHBIX  pe- yTOYK y4uTeIs
T'CHOB, Hapy- https://m.edsoo 3yJIbTAaTOB MuorodyHk-
[IEHUE CLEN- Tu/7f41c292 UOHAJILHOE
JICHUS MEXIY YCTPOWCTBO
reHamu. Xpo- (MaY)
MOCOMHasI TE€O-
pus Hacien-
CTBEHHOCTH.
lu | bubnuoreka
LIOK
https://m.edsoo
Iu/7f41c292
lu I'ene- lu | bubnuorexa YMEHUE PEIIaTh dJIEMEHTApHbIE TeHETHYe- Pemenue
THKa I[HOK CKH€ 33/1a4i Ha MOHO- M JTUTUOPHUIHOE yueOHBIX U
oJja. https://m.edso0 | ckpermuBaHue, CIEMJICHHOE HACIECAOBAHHE, | MPAKTHKO-
Hacne Tu/7f41¢c292 COCTaBJIATh CXEMbl MOHOTMOPUIHOTO CKpe- | OPUEHTHPOBAH
JoBa- IIMBaHUS JIJIS TIPEJICKa3aHus HACTIeIOBAaHUSI | HBIX 3a/1aY,
HUE MPU3HAKOB Y OPraHU3MOB YCTHBIH ONpOC;
npu-
3Ha-
KOB,

CIICII-
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JICH-

HBIX C
I10JIOM
I'enotun xak 2y | bubimnoreka
[IE€JIOCTHAS CU- HOK
creMa https://m.edsoo
Tu/7f41c292
lua Nsmen lu | bubnuotexa YMEHHUE peLaTh die- YMEHHE  pe-
MEHYU [HOK MEHTapHbIe TeHeTHYe- | IaTh OUOJIOTH-
4yu- https://m.edso0 | ckue 3ajaun Ha MOHO- | 4YECKHE 3a/auM;
BOCTb. Tu/7f41c292 U TUTHOPUTHOE BBIABIISITH  TIPU-
Hena- CKpCIIMBaHKE, CIICTI- YUHHO-
cien- JIGHHOE HacJIeI0Ba- CJICJICTBCHHBIC
CTBCH- HHE, COCTABIIATH CXe- CBSI3H MEXIY
Has u3- MBI MOHOTHOPHTHOTO HCCIIeTyeMbIMU
HU3MEH- CKpEUTUBaHUS IS OMOJIOTHYECKU-
MEHYH MpeICKa3aHus HacJe- MU TIpOLIeCCaMU
Yyu- JIOBaHUsI PU3HAKOB Y U SBJICHUSMH;
BOCTb OpPTaHHU3MOB JIeJIaTh  BBIBOJbI
U TIPOTHO3BI Ha
OCHOBAHHH IIO-
Jy4eHHBIX  pe-
3yJIbTaTOB
Hopwma peak- lu | bubnuoteka
LMY TPU3HAKA. [HOK
https://m.edsoo
Tu/7f41¢c292
Bapuanmon- lu | bubmuoreka
HBIH psijl ¥ Ba- LHOK
pHAaIMOHHAS https://m.edsoo
kpuBas (B. Iu/7f41c292

Woranncen).
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1g Hacae 1y | bBubnmorteka
JICTBEH [HOK
Has https://m.edsoo
H3MEH- Tu/7f41¢292
MEHYH
YH-
BOCTb
Buespaepnas 2y | bubnuoreka
U3MEHYHU [HOK
BOCTbh H https://m.edsoo
HACJIEICTBEH Tu/7f41c292
CTBEH-
HOCTB.DIINTE
HETHUKaHu
SIHUT€HOMHU-
Ka, poJib
SIHUI€HETHU-
YecKux (hak-
TOPOB
B HacJIeI0-
BaHUU U W3-
MEHYHBOCTHU
dbenoTunu-
YEeCKUX MpH-
3HAKOBY Op-
TraHU3MOB.
1g I'ene- | KonTposbHas lu | buOmmorexa Bnanenue cucremoit 6uosiornueckux 3Ha- | KontponbHas
THKA pabota «I'ene- LHOK HUM, KOTOpas BKJIOYaeT: OCHOBoOIoJara- | pabota
4ejo- | THKA YeJOBeKa» https://m.edsoo | rorume OuosornuecKue TEPMHUHBI
BEKa u/7f41¢292 U TOHATHUS (3KU3HB, KJIETKA, OPTaHU3M, Me-
TaboM3M, TOMEOCTa3, CaMOpPETYJIAIHS,
CaMOBOCIIPOU3BEJICHHUE, HAaCJIEICTBEH-

HOCTh, U3MEHUYHMBOCTh, POCT U Pa3BHUTHE);
OMoJIOTHYeCKHe TEeOpUU (KJIETOYHAs Teo-
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pus T. [lIsanna, M. lInelinena, P. Bupxo-
Ba; XpPOMOCOMHAsI TEOPHS HACIIEICTBEHHO-
ctu T. Moprana); yuenus (H. W. BaBuiio-
Ba — 0 IIEHTpax MHOT000pa3us
U [IPOUCXOXKJIEHUSI KYJIbTYpHBIX pacTe-
HUI); 3aKoHBI (eIMHOOOpa3us IOTOMKOB
IIEpBOr0 IOKOJICHUS, pAacCIIEeIUIEHUs, 4YH-
CTOTHl TaMeT, HEe3aBUCHUMOTrO HacjleaoBa-
Hus ['. Menaens; roMOJIOTHYECKUX PAAOB
B HACJIEICTBEHHOMN U3MEHYUBOCTHU
H.U. BaBuiioBa); npuHUMIbl (KOMILIEMEH-
TapHOCTH);

Menuko-
FEHETUYECKOE
KOHCYJBTUPO-
Banue. CTBo-
JIOBBIE KJIET-
kn.IlonsTHe
«reHeTHYe-
CKOT'O Tpy3a».
OTHYecKne
ACIEKThI HC-
CIIeIOBAHUII B
obacTH pe-
JTAKTUPOBAHUS
reHoMa u
CTBOJIOBBIX
KJICTOK.

lu

bubnunoreka
LHOK
https://m.edsoo
Tu/7f41c292

Hoyt6yku Ho-
yTOYK yuuTens
MHuorodyHk-
[IUOHAIBHOE
YCTPOWCTBO
(MoY)

I'eneTnue-
ckue ¢ak-
TOPBI TO-
BEIIIIEHHOM
YyBCTBU-
TEIbHOCTH

la

BbubGnauoreka
[HOK
https://m.edsoo

.ru/7f41c292
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4eJI0BEKa K
buznue-
CKOMY U
XUMHYe-
CKOMY 3a-
IPSA3HEHUIO
OKpy»Kato-
e cpe-
nul. I'ene-
TUYECKast
npezapac-
TIOJIOKEH-
HOCThYe-
JIOBEKa K
NaTOJOIU-
SIM.
34 Tema 7. Cesiekuust opra- | 94
HU3MOB. OCHOBBI 610-
TeXHOJIOTHH
lu Cenexk- lu | bubnuorexa YMEHHUE UCITOJIB30BaTh COOTBETCTBYIOLINE Pemenne Hoyr6yku Ho-
JIeK- LIOK apryMeHTbI, OMOJIOrMYECKYI0 TEPMUHOIIO- yueOHBIX U yTOyK yduTens
st https://m.eds00 | ruro ¥ CUMBOJIHMKY JIJIS IOKA3aTeILCTBA POJI- | MPAKTHKO- MHoro¢yHK-
KaK Tu/7f41c292 CTBA OPTaHMU3MOB Pa3HbIX CUCTEMATUYECKUX | OPUEHTUPOBAH | IIMOHAJIBHOE
HayKa rpymI HBIX 33/1aY; YCTPOHCTBO
U Tpo- ycTHBIH onpoc; | (MDY)
nece
I Hrorosast KOHTpOIbHAS lua KoHntponbnas
pabota pabota
3akoH romono- | luy | bubnmoreka
THYECKUX Psi- [HOK
0B B HacJe- https://m.edsoo
CTBEHHOM M3- ru/7f41c292

MeHYUBOCTHH.
. BaBuioga,
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€0 3HAa4YCHUC
JJIs1 CCIICKIIU -

OHHOM PaOOTHI.

lua Mero- lu | bubmmoreka YMEHUE UCIIOJIB30BaTh COOTBETCTBYIOLINE Camocros-
IIbI U LIOK apryMeHTBI, OMOJIOTHYECKYIO TEPMUHOJIO- TeJbHas pado-
JOCTH- https://m.eds00 | Tui0 ¥ CUMBOJIMKY JJIsl JOKA3aTeNbCTBA POJI- | Ta
CTH- Tu/7f41c292 CTBa OPraHW3MOB Pa3HbIX CUCTEMATHYECKUX
KCHHS rpyI
celek-
11207
pacre-
HUW U
KUBOT
BOT-
HBIX
Otarnbl KOMOH- lu | bubnuoreka YMEHHE peliaTh O1o-
HAIlMOHHOMH ce- [HOK JIOTHYECKHE 3a/1a4H,
JIEKIIUH. https://m.eds00 | BBIABIATH IPHUUUHHO-
Tu/7f41¢c292 CJICJICTBEHHBIC CBSI3U
MEX1y HCCTIETYEMBI-
MU OMOJIOTHYECKUMU
MpOILIeCCaMH U sIBIIe-
HUSIMH, JIeTIaTh BBIBO-
JIbI ¥ IPOTHO3BI HA
OCHOBaHUWH TIOJTy4YCH-
HBIX PE3yJIbTaTOB
JocTtxenus lu | bubnuoreka yMEHHUE pemiath Ono-
CeIICKLINU HOK JIOTUYECKHE 3a1a49H,
pacTeHudl  H https://m.edS00 | BBIABIATH MPHUYHHHO-
KHUBOT- ru/7f41c292 CJIEJICTBEHHBIE CBS3HU

HBIX.«3eleHas
PEBOIOLIUS.

Coxpanenue u
W3y4YeHUe re-

MEX]Ty HCCIIeTyeMBbI-
MH OHOJIOTHUECKHMU
HpoIeccaMu U siBjie-

HUSIMH, JIENIaTh BBIBO-
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HETHYECKUX
pecypcoB
KYJbTYPHBIX
pacTeHui U ux
JUKUX  POJHU-
e mus  co-
371aHUSI HOBBIX
COpPTOB U TH-
OpUIIOB Ceib-
CKOXO03si1-
CTBEHHBIX
KYJbTYP.
Nsyuenue, co-
XpaHEHHE U
yIpPaBIICHUE
TCHETHUYCCKH-
MU pecypcamu
CEIIbCKOXO-
31 CTBEHHBIX
U TPOMBICIO-
BBIX  JKHBOT-
HBIX B IICIIAX
YIIyYLIEHUS
CYIIECTBYIO-
IUX U co3Ja-
HUS HOBBIX
OpoJ, JUHUU
U KpOCCOB, B
TOM 4YHCIE C
MPUMEHEHUEM
COBPEMEHHBIX
METOJIOB
HAay4YHbIX HC-
CIICJOBAHMIA,

Jbl 1 ITPOTHO3LI HA
OCHOBAHHHU I1OJIY4YCH-
HBIX PC3YyJIbTAaTOB




MepeI0BbIX
uael " 1mep-
CHEKTUBHBIX
TEXHOJIOTH.
buotexHomorus lu | bubmuoreka yYMEHHUE pelIaTh OMOJIOTHYECKUE 3a/1a4H, Pemenue
KakK 0Tpacib [HOK BBIABIIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U Y4EOHBIX 1
IIPOM3BOJICTBA https://m.edso0 | Mexay HccieaAyeMbIMU OHOIOTHIECKUMU TPaKTUKO-
Iu/7f41¢292 IPOLIECCAMH U SBJICHUSAMH, J€NaTh BoIBoAbI | OPHCHTHPOBAHH
Y TIPOTHO3bI HA OCHOBAHUH MOJTYUYEHHBIX bIX 33 )12,
YCTHBIN OIPOC
pe3yIbTaTOB
buorexno- 24 | bubnuoreka
JIOTHUS U CUH- IIOK
TCTHYECKAA https://m.edsoo
6uonorus 1u/7f41c292
14 O06o011eHre 3HAHUN 34 bubmmoreka CaMOOIIEHKa C
[HOK HCIIOJIb30Ba-
https://m.edsoo HreM «Ore-
u/7f41c292 HOYHOTO JIU-
CTay

TemaTn4yeckoe niiannpoBanune yuedHoro npeamera «bunosnorns» 11 knace
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ba3zoBblii  ypo- | YriuyOJieHHbIH ~ ypOBeHb [JJieKTPOHHbIE | CHHCOK MTOTrOBBIX IJIAHUPY- Crnoco0 ouneHkun Oobopynosa-
BeHb (1 yac) (1+2yaca) (uudpossbie) €MbIX pe3yJIbTATOB ¢ yKa3a- HUTOroBbIX I1a- | Hue IlenTpa
oOpa3oBa- HHUEM 3TanoB ux popmMupoBa- nupyembix pe- | «Touka po-
TeJbHBIE pe- HUA 3yJbTATOB cra», uc-
Cypesl NoJib3yemoe
HA ypoKax
Koa Kou- ba3osslIii Yruy0aeHHbli
-BO BO YPOBEHb YPOBEHb
ya- 4acoB
COB
TEMA 1. 3BOJJIOIIUOHHASA BUOJIOT'UA
1 | OBomrouusd 1 bubnuorexka | ChopmupoBaHHOCTH 3HaHUN O MecTe | becena Hoyr6yku Hoyt-
U METOJIbI LHOK U poiiu OMOJIOTMH B CHUCTEME Hayuy- OyK y4uTens
e¢ wu3yde- https://m.edso | HOro 3HaHHS €CTECTBEHHBIX HAyK, B MHorodyHKIHO-
HUS 0.ru/7f41¢c292 | popmMupoBaHUU COBPEMEHHOM ecTe- HaJIbHOE YCTPOK-
CTBEHHO-HAay4YHOM KAapTHHBI MUpa U ctBO (MDY)
Hay4HOIO MHPOBO33pPEHHUs; O BKIIAJE
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH;
(YHKIIMOHATIBHOW T'PaMOTHOCTH 4Ye-
JIOBEKA U PELIEHUS KU3HEHHBIX
3a/1a4
JIBUXKy1IK€E CUJIBI 1 bubnuoreka
3BOJIFOIIMU BUIO0B [HOK
no Y. JlapBuny https://m.edsoo
Tu/7f41c292
JIBMXKyIIME CUJTBI 1 Bbubnuoreka
IBOJIIOIINU BHUOB HOK
no Y. JlapBuny https://m.edsoo
Tu/7f41c292
1 | Ucropus 1 bubnuoreka YMeHHe packpbIBaThb COJEpKaHHUE | Y CTHBIN OIpOC
pa3BUTHS I[HOK OMOJIOTMYECKNX TEPMHUHOB W TOHS-
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peaCTaB- https://m.eds00 | Tuii: BuA, MOMYJISAIHS, TeHODOH,
JIeHui 00 Tu/7f41c292 HBOJIIOIMS, ABIDKYLIHE CHIIBI ((ak-
IBOJIIOIIH TOPBI) 3BOJIIOIMHU, TPUCTIOCOOJICH-
HOCTh OpTraHU3MOB, BHA000pa30Ba-
HUE, YKOJOTHYecKre (aKTOpbI, KO-
CUCTEMa, MPOAYIICHTHI, KOHCYMEHTHI,
PEIYLEHTHI, LENH MUTAHUS, JKOJIO-
rUYecKkas Mupamuaa, OMOTEOICHO3,
ouocdepa
dopmupoBaHue bubmmoreka Hoyr6yku
CUHTETHUYECKOU [HOK
TEOPUH IBOJTIOLIMN https://m.edsoo
Tu/7f41c292
dopmupoBaHue bubmmoreka
CHHTETHUYECKOU [HOK
TEOPUH IBOJTIOLHN https://m.edsoo
Tu/7f41c292
Bun: xpu- | JlabopatopHas bubmmoreka YMeHHe BBIICIATh CYLIECTBEHHBIE | buonornueckui
TEPUH U pabora  «Cpas- [HOK MPU3HAKU CTPOEHUSI OMOJOTMYECKUX | TUKTAHT
CTPYKTypa | HCHHE BHJOB IIO https://m.edsoo | 06bekTOB
MOpP(}HOJIOrHIecKOMy Tu/7f41c292
KPUTEPHIO)
Bunoo6paszoBanue bubnuoreka
KaK pe3ynbTaT [HOK
MHUKPOIBOJIOLUU https://m.edsoo
Tu/7f41c292
CBsi3b MUKPO3BO- bubnmoreka
JIFOLIMH [HOK
H DIIUAEMHUOJIOT U https://m.edsoo
Tu/7f41c292
[Tomyns- bubnunoreka CamocrosiTenb-
IIUS KaK [HOK Has paboTta
3JIeMEH- https://m.edsoo
TapHas Tu/7f41¢c292
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eIMHULIA

BUJIA
Otansl  HBOJIOIU- bubnuoreka Hoyt0yx
OHHOTO IIpoIlecca: HOK
MHKPO3BOJTIOLHSI https://m.edsoo
1 MaKpO3BOJIIOLIHS. .ru/7f41c292
JlJabopaTtopHas bubnuoreka JlaGoparopHas
paboTra «BpisiB- LHOK pabora
JICHUE U3MEHYUBO- https://m.edsoo
CTH y 0co0el o1~ .ru/7f41c292
HOTO BUA»
JBrKy- bubnuoreka YMmeHue wuznaraTb OHOJOIHMUYECKHUE
LI1Ee CHJIbI [HOK Teopuu (dBONIOIMOHHAs Teopus Y.
(amemeH- https://m.edsoo | lapBuHa, CHHTETHYECKas TCOPHS
TapHbIC Tu/7f41¢c292 IBOJIIOIIVH ), 3aKOHBI U 3aKOHOMEPHO-
(hakTOopHI) ctu (3apozsimeBoro cxoacrsa K. M.
IBOJIIOLIMU Bopa, Yepe10BaHMs TJIAaBHBIX
HaIpaBJICHUN W IIyTEH 3BOJIOLHU A.
H. CeseproBa, yuenust o ouocdepe
B. U. Bepnaackoro), ormnpenensiTh
TPaHUIBl UX TPUMEHUMOCTH K KH-
BbIM CHCTEMaM
DneMeHTapHbIe bubnuoTteka
(bakTopsl  3BOIIO- I[HOK
Vs https://m.edsoo
Tu/7f41c292
N3omaums nomyns- bubnuoreka Hoyr6yku Hoyt-
nuit: reorpaduue- [HOK OyK yuuTens
ckas  (mpocTpaH- https://m.edsoo MHuorodyHKIHO-
CTBEHHas1), Ouoio- Tu/7f41¢292 HaJIbHOE YCTpPOii-
rudeckas  (perpo- ctBO (MDY)
JTyKTUBHAs)
Ecre- bubnmnoreka Brnanenne cucremoit Ouonorude- | Pemenue yue6-
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CTBEHHBIN [HOK CKMX 3HaHUM, KOTOpas BKIIOYAET: | HBIX WU IPaKTH-
otbop u https://m.edsoo0 | ocHoBomoaratoniue  OWosIOrUYe- | Ko-
ero ¢op- Tu/7f41c292 CKHE TEPMUHBI U TIOHATHS OPUEHTHPOBAH-
MBI HBIX 3a/1a4
DOpMBbI €CTECTBEH- bubnuoteka
HOTO 0TOOpa: IBH- [HOK
KYIIHH, https://m.edsoo
CTaOUITN3UPYIO- Tu/7f41c292
KA,  pa3pbiBalo-
Uil (IU3pynTuB-
HBIN). [TonoBoi
oTOop
Bo3HukHOBEHUE bubnuoreka
U 3BOJIIOIHS COIH- [HOK
aJIbHOIO MOBEE- https://m.edsoo
HUS )KUBOTHBIX Tu/7f41c292
Pesynbra- bubnuoreka VYMenue BiageTh Merogamu HayuHo- | Camocrosrens- | Hoyr6yku Hoyt-
THI 3BO- [HOK ro mo3HaHus B Ouosioruu: HaOmoze- | Hast paboTa OyK yuuTens
JIFOLMHN: https://m.edso0 | HMe W omMcaHWE J>KUBBIX CHUCTEM, MHorodyHKIHO-
MIPHCIIO- Tu/7f41c292 MIPOIIECCOB U SIBIICHHIA; OpPTraHU3aIUs HAJILHOE yCTPOii-
co0JieH- U TIpOBeACHHUE OMOJIOTMYECKOTO JKC- ctBO (MDYV)
HOCTB Op- MEPUMEHTA,  BBIIBHKCHUCTUITOTE3HI;
TaHU3MOB BBISBJICHUE 3aBUCUMOCTH MEXAY HC-
Y BHJ1000- CJIeTyeMbIMU BEJTMYMHAMH, OOBICHE-
pa3oBaHue HUE TIONYYEHHBIX pe3yJabTaTOB, HC-
MOJIb30BAHHBIX HAYYHBIX TIOHSTHA,
TEOpUH W 3aKOHOB; YMEHHUE JeNaTh
BBIBOJIBI HA OCHOBAHMHU TIOJYYEHHBIX
pe3yIbTaToB
[Ipumepsr npucno- bubnuoreka
cobOneHuit ILHOK
y OpPraHU3MOB: https://m.edsoo
MOp(OJIOTHYECKHE, Iu/7f41c292

¢busnonoruyeckue,
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OMOXHMMUYECKHE,

MIOBEJICHUECKHUE.
OTHOCHUTEIBHOCTD
MIPUCTIOCOOICHHO-
CTH OPTaHU3MOB
1. JlabopaTtopH bubnuoreka JlaGopatopubie | HoyrOoyku Hoyt-
ast paboTa LHOK paboThl OyK yuuTens
«[Ipucnocobnenus https://m.edsoo MHoro¢yHKIIHO-
OpPraHU3MOB U UX Tu/7f41c292 HAJIbHOE YCTPOii-
OTHOCHUTEJIbHAS 11e- ctBO0 (MDY)
J1€CO00Pa3HOCTDY.
2. JlabopaTopH
ast paboTa
«M3y4enue apo-
Mop$030B
U UauoajanTanui
y pacTeHui
Y )KUBOTHBIX)»
Harmpas- bubnuoreka VYMeHue BiaaeTh MeToJaMHu HaydHo- | Pemenue yueO-
JIeHUs [HOK ro MO3HaHUS B OMojoruu: HaOdro/e- | HBIX M MPaKTH-
MaKpO3BO- https://m.edso0 | HWe W omnMcaHHE JKUBBIX CHUCTEM, | KO-
JFOIHH Tu/7f41c292 MIPOIIECCOB U SIBIICHHIA; OpPTaHHW3allUs | OpDUCHTHPOBAH-
U NpOBEJeHHE OMOJOTMYECKOro 3KC- | HBIX 3a/1a
MEPUMEHTa,  BBIABHKCHUETUTIOTE3HI;
BBISBJICHUE 3aBUCUMOCTU MEXAY HC-
CIIelyeMbIMH BEITMYMHAMH, OOBSICHE-
HUE TIOJy4eHHBIX pe3yIbTaToOB, MHC-
MOJIb30BAaHHBIX HAYYHBIX TOHSATHH,
TEOpUH W 3aKOHOB; YMEHHUE JIeNaTh
BBIBOJIBI HA OCHOBAHHH TIOJYYSHHBIX
pe3yIbTaToB
buoreorpaguye- bubnuoreka
CKHE€ METOJBbl H3Y- I[HOK

YEHUS DBOJIIOITUHN

https://m.edsoo
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Tu/7f41c292

Pynumenraphsie bubnuoreka Hoyt0Oyxu HoyT-
OpraHbl [HOK OyK yuuTens
U ataBu3Mbl. Mo- https://m.edsoo
JICKYJISPHO- Tu/7f41c292
TCHETHYECKHE,
OMOXHMHYECKHE
Y MaTeMaTH4YeCKHe
METObI U3yUYEeHHUs
sBomonuu. I'omo-
JIOTHYHBIE TEHBI.
CoBpeMeHHbIE Me-
TOJIbI TOCTPOCHMUS
(UITOTCHETHYECKUX
JIepEBBEB.
XPpOMOCOMHBIE MY-
TaIUK U HBOJIOLHS
TCHOMOB.

[Tytu bubnuoreka

MaKpOdBO- [HOK

JIOLUU https://m.edsoo

Tu/7f41c292
OOu11e 3aKk0HO- bubnuoreka HoytOyxu HoyT-
MEpPHOCTH (IIpaBU- [HOK OyK yuuTens
J1a) SBOJIIOIIHH. https://m.edsoo
Ipunyun cmenot Tu/7f41¢292
@yurxyuu. Heobpa-
TUMOCTH BOJIIOIIAN
AnantuBHas panu- bubnuoreka
anus. Hepagno- HOK
MEPHOCTh  TEMIIOB https://m.edsoo
HBOJTIOIIH Tu/7f41¢292
TEMA 2. BOSHUKHOBEHUWE 1 PAZBUTUE XX3HU HA 3EMJIE
1 | Mcropus xu3mm Ha | | 1 |bubmmoreka | Pemenue yueGHBIX M PAKTHKO-
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3emie U METOIBI HOK OPUEHTUPOBAHHBIX 3a7a4
e€ u3ydeHus https://m.edsoo
Tu/7f41c292

Jlabopa- bubnuoreka Ymenue npumenstononydennslie | Jlaboparopuas | HoyrOyku Hoyt-
TOpHas LHOK 3HAHMS )11 00BsICHEHUS OnoJiornye- | pabora OyK yuuTens
pabora https://m.edsoo CKUX TIPOLIECCOB U SIBJIICHHUH, JUIS MHorodyHKIHO-
«3ydyenue Tu/7f41c292 MPUHATHS TPAKTHYECKUX PEIICHUH B HaJbHOE YCTPOM-
U OIIMCaHU MOBCEAHEBHOW KU3HHU C LIEIJIBIO ctBO0 (MDY)
€ HCKoma- oOecrniedyeHus 6€30MacHOCTH CBOETO
EMBIX 3JI0POBBS U 3JI0OPOBBS OKPYKAIOIINX
OCTaTKOB moel, coOM0IeHUsT HOPM IPaMoT-
JPEBHHUX HOTO MOBEJICHUS B OKPYKAOIIEH
OpraHms- MIPUPOIHON cpesie; MOHUMaHKe
MOB) HEO0OXO0IMMOCTH MCIOJIb30BaHUS J10-

CTHXKEHU COBPEMEHHOM OMOI0THI

JUTSL PAIliOHATBHOTO TTPHPOIOTIONb-

30BaHUs

Hayunsie bubmmoreka
TAIIOTE3BI HOK
TPOUCXOXK- https://m.edsoo
IEHUS .ru/7f41c292
JKU3HU Ha
3emiie.
Abuorenes
U TaHCTep
mus. Jlo-
Hay4YHbBIE
npeJCcTaB-
JeHUs
0 3apOXKJIeH
WU JKU3HU
(xpearmo-
HU3M). ['1-

I1oTe3a 110-
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CTOAHHOI'O

camo3a-
POXKICHUS
JKU3HU U €€
OTIPOBEP-
JKEHUE
OTIBITAMH
®. Penu,
JI. Cnayna
H1agy, JI.
[Tactepa.
IIpowuc-
XOXKJICHHE
KU3HU
U acTpoOuro
JIOTHUSL.
KourpoabHas Komn- bubnuoreka Ymenue npuMmensTbnonydeHnsle | Kontponsnas | HoyrOyku Hoyt-
padora «l'unore- | TpoJibHas [HOK 3HaHUS JUIsI O0BSICHEHUsT Onooruye- pabora OyK yuuTens
36  NPOMCXOXIe- | paboTa https://m.edso0 | ckux mMpPOIECCOB M SABICHHM, IS MHorodyHKIHO-
HAS KuU3HM  Ha | «[ umores3sl Tu/7f41¢292 MPUHATHS PAKTUUECKUX PEIICHUI B HaJbHOE YCTPOM-
3emie» MPOXC- MOBCEIHEBHOM HU3HU C I[EJBIO ctBo (MDY)
XOKIECHUS obecreueHnst 0E30IIaCHOCTH CBOETO
J)KU3HA Ha 3I0POBBSL U 3JI0POBbSI OKPYXAIOIIUX
3emie» o€, coONoAeHUsI HOPM TpamoT-
HOTO TIOBEJEHUSA B OKpYyXKarouei
NPUPOJHOM  cpele;  NOHMMaHUE
HEOOXOIUMOCTH HMCIOJB30BaHUS J0-
CTHKEHUN COBPEMEHHOU OWOJIOTHH
JUISL pallMOHAIBHOTO TMPUPOIONOIb-
30BaHUS
OCHOBHBIE ITaIbI bubnuoTeka
HEOPraHUYEeCKOM [HOK
DBOJIOLUU https://m.edsoo

.ru/7f41c292
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BupryanbHas bubnuoteka Camocrositens- | Hoyroykun Hoyt-
nabopartopHas LIOK Has paboTa OyK yuuTens
pabora «Moxue- https://m.edsoo
JTUPOBAaHUE OIBITOB Tu/7f41c292
Munepa—IOpu
o U3yUCHUIO
aOMOreHHOTr0 CHH-
T€3a OpPraHHUYECKUX
COETUHEHUN
B IIEPBUYHOM aTMO-
chepe»
OcHoBHbIE bubmmoreka YMenue wuznaratb OHOJIOTHYECKHE
3TaIbl LIOK TeopuH (3BONMIOLMOHHAsA Teopus Y.
IBOJIFOLIUU https://m.edsoo | lapuna, CHHTETHYECKas TeOpHs
opraHuye- Tu/7f41¢c292 9BOJIIOIIMHN ), 3aKOHBI U 3aKOHOMEPHO-
CKOI'0 MH- ctH (3apozsieBoro cxozacrea K. M.
pa Ha bapa, YepeOBaHUs TJIaBHBIX
3emiie HaIpaBJICHUH U MyTel 3BoJOLUU A.
H. CesepuioBa, yuenusi o 6mochepe
B. W. Bepnazackoro), omnpenensTh
TPaHUIBl UX NPUMEHHMOCTH K KH-
BBIM CHCTEMaM
OCHOBHBIE 3TallbI bubnuoreka IIpaxTrueckas HoytOyxu HoyT-
ABOJIIOLIMU PacTU- [HOK paborta OyK yuuTens
TEJIBHOTO MUPA. https://m.edsoo MHoro¢dyHKIHO-
I[IpakTuuyeckas Tu/7f41c292 HAJILHOE yCTPOii-
pabora «/3yue- ctBO (MDY)
HUE 0COOEHHOCTEH
CTPOEHHUs paCTEHUN
pa3HBIX OTJICIOBY
OCHOBHBIE 3TaIbl bubnuoreka [IpakTuyeckas
IBOJTIOIIAN KUBOT- [HOK pabora
HOT'O MUpa https://m.edsoo
I[IpakTuueckas Tu/7f41c292
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paborta «M3yue-
HUE OcoOeHHOCTeH

CTpPOCHHSI  T03BO-
HOYHBIX  JKUBOT-
HBIX»
Pa3Butue bubnuoreka Ymenue wuznarath Ouosnoruueckue | buonornueckuit | Hoyr6yku Hoyt-
YKU3HU 110 [HOK TeOpuH (PBOJIONMOHHAA Teopus Y. | AMKTaHT OyK yuuTens
spam H https://m.edsoo | /JlapBuHa, CHHTETHYECKasi TEOPHsI
repuo1am Tu/7f41c292 9BOJIIOIIMHN ), 3aKOHBI U 3aKOHOMEPHO-
ctH (3apozsieBoro cxozacrea K. M.
bapa, yepe0BaHUS TJIaBHBIX
HaIpaBJICHUH U MyTel 3BoJOLUU A.
H. CesepuioBa, yuenusi o 6mocepe
B. W. Bepnazackoro), omnpenensTh
TPaHUIBl UX TPUMEHUMOCTH K JKHU-
BBIM CHCTEMaM
O6mas xapakrepu- bubnuoteka
CTHKA KJINMAaTa [HOK
Y T€OJIOTHUECKUX https://m.edsoo
niportecco. [TosB- Tu/7f41¢c292
JICHHUE U paclBeT
XapaKTepHBIX Op-
TaHU3MOB. YTI1e00-
pa3oBaHue: ero
YCIOBUS U BIUSHUE
Ha ra30oBbIi COCTaB
aTMocQepsl
MaccoBble BEIMHU- bubnuoTteka CamocrosiTenb-
paHus — DKOJIOTH- [HOK Has paboTa
YEeCKUE KPU3UCHI https://m.edsoo
npowioro. [Ipu- Tu/7f41c292

YHWHBI U CIICACTBUA
MacCOBBIX BbIMHU-
panuii. CoBpeMeH-
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HBIW 3KOJIOTHYe-
CKMI KpPHU3UC, €TO
0COOEHHOCTH.
[Tpobnema coxpa-
HEHUs OMopa3Ho-
oOpa3us Ha 3emiie

Cospe- bubnuoteka YMeHue packpbiBaTh COAECpKaHUE Hoytoyku HoyT-
MEHHas [HOK OMOJIOTUYECKUX TEPMUHOB M TIOHS- OyK yuuTens
cucTeMa https://m.eds00 | Tuii: BuA, MOMYJISAIHS, TeHODOH,
opraHuye- Tu/7f41c292 HBOJIIOIMS, ABIDKYIIHE CHIBI ((ak-
CKOTO MH- TOPBI) ABOJIOLUH, IPUCIOCOOIICH-
pa HOCTh OPTaHU3MOB, BHA000pa30Ba-
HUE, HKOJIOTMYECKUe (PaKTOPBI, KO-
cucTeMa, MpOIyLEeHThl, KOHCYMEHTHI,
PEOYLEeHThI, LEeNHU MUTAHUS, SKOJIO-
THYECKasi MUpaMujia, OUOTEOIEHO3,
ouocdepa
[TpuHMnb K1ac- bubmmoreka Pemenne yueO-
cuduKanuu opra- I[HOK HbIX W IIPaKkTH-
HU3MOB. https://m.edsoo KO-
Tu/7f41c292 OpPUEHTHUPOBaH-
HBIX 33144
OcHoBHBIE  cHCTE- bubnuoreka
MaTH4YeCKHe TIpyl- [HOK
Il OPraHU3MOB https://m.edsoo
Iu/7f41c292
OBouonus bubnuoreka YMmenue wuznaraTb OUOJOTHUYECKUE
YeJIoBeKa [HOK Teopuu (dBONIOIMOHHAs Teopus Y.
(anTpOMO- https://m.edsoo | /lapBuHa, CHHTETHYECKash TEOPHS
TeHE3) Tu/7f41c292 IBOJTIOIIVH ), 3aKOHBI U 3aKOHOMEPHO-

ctu (3apojsiieBoro cxojacrea K. M.
bopa, yepea0BaHUs TJIaBHBIX
HaIpaBJICHUH U MyTEH 3BOJIOLNN A.
H. CeseprioBa, yuenust o ouochepe
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B. W. Bepnaackoro), omnpenensTh
TPaHUIBl UX MPUMEHUMOCTH K JKH-

BBIM CUCTCMaM

Pa3Butue npen- bubnuoreka Ycrasiii onpoc | Hoyr6yku Hoyt-

CTaBJICHUH [HOK OyK yuuTens

O TIPOUCXOXKACHUH https://m.edsoo

JeJIoBeKa Tu/7f41¢c292

Mecro uenoBeka bubnuoreka

B CHUCTEME OPraHHu- [HOK

YECKOro MHupa https://m.edsoo

Tu/7f41c292

JBuKy- bubnuoreka Pemenne yueb-
L€ CHUJIIbI [HOK HBIX W IIPaKTHU-
(pakTopsr) https://m.edsoo KO-
aHTPOIIO- Tu/7f41c292 OpPUEHTHPOBaH-
reHe3a HBIX 3aJ1a4

CootHomIeHHe bubmmoreka

OMOJTOTHYECKUX [HOK

U COIHAIbHBIX https://m.edsoo

¢dakTopos Tu/7f41c292

B aHTPOTIOTEHE3E

OcCHOBHBIE CTAANU bubnuoreka Ymenue — usnarath | Tect

aHTPOIIOTeHE3a. [HOK OMOJIOTHMYECKHUE TeO-

Pannue yemoBeko- https://m.edsoo pun (dBOJIOLIMOHHAS

oOpasHblie 00e3bs- Tu/7f41c292 teopust Y. JlapBuna,

HBI (TIPOKOHCYJIBI)
Y paHHHE TTOHTH/IbI
oOIue mpeaKu ve-
JIOBEKOOOPA3HBIX
00€3bsTH U JI0JEH.
ABCTpaJIONUTEKN
— JIBYHOTHE

CHUHTETHYECKasi Teo-
pHUs ABOJIIOLIMM), 3a-
KOHBI M 3aKOHOMeEp-
HOCTH  (3apojiplIliie-
Boro cxojctea K. M.
bapa, 4epenoBanus
TTIaBHBIX Hampa.lie-
HUW U ITyTE€W 3BOJIIO-
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MPEJIKH JTFOJICH.
Yenosek ymelnbii,
MepBbIE U3TOTOB-
JIeHUs OPYIUH TPY-
na. YemoBek mpsi-
MOXOASUIUH U TIep-
BBII BBIXOJI JIFOJIEN
3a nipenensl Adpu-
ku. Yenosek reii-
JeNbOePrcKuii —
o0IIuii IpeIoK
HEaHIePTaIbCKOTO
YyeJIOBEKa U 4eJlo-
BEKa pa3yMHOTrO.
UYenoBek HeaHep-
TaAJILCKUU KaK BUI
JIFOIeH XO0JIOTHOTO
KJIuMaTa

uun A. H. Cesepiio-
Ba, ydeHus o Owuo-
chepe B. U. Bep-
HAJICKOT0), OIpee-
JSTh TPaHULBl HUX
MPUMEHUMOCTHU K
KUBBIM CUCTEMaM

OcnoBubie | KoHTpoOJIbHASA pa- bubnuoreka YMeHue BbIIBUTaTh THIIOTE3bI, 1po- | KoHTpoiabHas HoytOyxu HoyT-
CTaauu 6oTa «OCHOBHBIE [HOK BEPATH SKCIIEPUMEHTAJIBHBIMU | paboTa OyK yuuTens
HBOJIIOLUM | CTaJIUU SBOJIIOLIUU https://m.edsoo | cpenctBamu, GopMyaHpysl LETb HC-
YeJoBeKa | YEIOBEKa» Tu/7f41c292 CIICIOBAHUS, aHAJIM3UPOBATh IMOJY-
YEeHHbIE pe3yJbTaThl U JIEJIaTh BbIBO-
b1
YenoBek pa3yMHBIN bubnuoreka CamocrosiTens-
COBPEMEHHOT0 TH- [HOK Has pabota
a, T€HUCOBCKUH https://m.edsoo
YeJI0BEK, OCBOCHHE Tu/7f41c292
KOHTHHEHTOB 32
npenenamu Adpu-
ku. [laneoreneruka
Y TTaJICOT€HOMHKA
OBonronus coBpe- bubnuoreka

MCHHOI'O 4€JI0BCKa.

I[HOK
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EcrecTBeHHbIl OT-

https://m.edsoo

00p B OMYJAIMIX Tu/7f41c292

yesnoBeka. Myra-

LIMOHHBIN MPOLIECC

1 TTOJIUMOPHHU3M.

[TonynAuroHHbIE

BOJIHBI, Ipeid re-

HOB, MUTPALIHS

u «ddekt ocHOBa-

TEJs»

B MOMYJISIIIUSIX CO-

BPEMEHHOTO YeJI0-

BEKa
Yenoseue- bubmmoreka Hoyt0Oyxu HoyT-
CKHE pachl I[HOK OyK yuuTes
U MPHUPOJ- https://m.edsoo
HBIE ajarn- .ru/7f41c292
Taluu  Ye-
JIOBEKa

Mexucuunim- bubnuoreka

HapHbIE METOBI I[HOK

AHTPOTIOJIOTUH https://m.edsoo

Tu/7f41c292

KonTpouabHasn bubnuoreka YMenue pemats | KonTponsHas

padora «U3yue- [HOK Ouonoruueckue 3a- | pabora

HHE JKOJIOTHYE- https://m.edsoo JIauH; BBISIBIIATE

CKHX aJanTanui .ru/7f41c292 MPUYHUHHO-

YeJI0BEKa» CJICZICTBEHHBIC CBSI3U

MEXIy  Hccleaye-
MBIMH  OHOJIOTHYE-
CKMMH TpoleccaMu
U SIBICHUSMU, Ie-
J1aTh BBIBOJIBI
Y TIPOTHO3BI
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Ha OCHOBAHUU IIOJIY-
YEHHBIX PE3YJITATOB

TEMA 3. OPTAHM3MBbI U OKPYKAIOIIASA CPEJA

Okonorus 1 bubnuoreka YMEHHEBBIIETIATD CYILIECTBEHHBIE Hoyt0Oyxu HoyT-
KaK HayKka LHOK MPU3HAKUA CTPOEHUS OUOJIOTMYECKUX OyK yuuTens
https://m.edso0 | 00BEKTOB: BHIOB, MOMYJISIHIA, MPO- MHorodyHKIHO-
Tu/7f41c292 JTYIIEHTOB, KOHCYMEHTOB, pEIyIleH- HaJbHOE YCTPOM-
TOB, OHMOTCOIEHO30B U DKOCHUCTEM; ctBO0 (MDY)
OCOOCHHOCTH MPOLIECCOB: HacJe-
CTBEHHOM  M3MEHYMBOCTH, €CTeE-
CTBEHHOTO0 O0TOOpa, BHUI000pa3oBa-
HUS, MPHUCIIOCOOJICHHOCTH OPTaHU3-
MOB, JEHCTBHUS SKOJOTHYECKHUX (ak-
TOPOB Ha OPraHHW3MBI, IIEPEHOCA Be-
IIECTB U TOTOKA SHEPTUU B IKOCHU-
CTeMax, aHTPOIMOTEHHBIX M3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB M OHUOTe0oXH-
MHUYECKHX IIUKIJIOB B Onochepe
3apoxxeHue 1 bubnuoreka VYerusiii onpoc | HoyrOyku Hoyr-
U Pa3BUTHE DKOJIO- I[HOK OyK yuuTess
THH https://m.edsoo MHoroyHKIHO-
ru/7f41c292 HaJIbHOE yCTpOii-
ctBO (MDY)
MeTobI KOTOTHH. 1 bubnuoreka
3HayeHHe YKO0JIO- HOK
TMYECKUX 3HAHHM https://m.edsoo
IUTS YeJIOBEKa .ru/7f41c292
Cpensl 1 bubnuoreka Hoyr6yku Hoyt-
oOuTaHus [HOK OyK yuuTens
1 9KOJIO- https://m.edsoo MHorodyHKIHO-
TMYECKHe Iu/7f41c292 HaJIbHOE yCTpOii-
(bakTopbl ctBOo (MDY)
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[TonsiTue 06 sKo0- bubnuoreka YMeHUEeBbIIEATD CamocrosiTenb-
JIOTUYECKOM HUIIIE [HOK CYIIIECTBEHHBIC TPH- | Has paboTa
Buja. Mectoobu- https://m.edsoo 3HAKU CTPOCHUS
tanue. MHOTOMED- Tu/7f41c292 OHMOJIOTHYECKHX
Hasi MOJIEJb SKOJIO- O00BEKTOB:  BHUJIOB,
TUYECKOW HUIITU NONYJISIUNA, TPOAY-
JIx. . XatunHCOH LIEHTOB, KOHCYMEH-
a. Pa3zmepsl 3ko0- TOB,  PEIYyLIEHTOB,
TUYECKOM HUILH. OMOreoleHO30B U
[ToreHunanbHast HKOCHUCTEM; OCOOEH-
U peaJn30BaHHas HOCTH  TPOIECCOB:
HUIIH. HACJIe/ICTBEHHON W3-
Bun kak cucrema bubmmoreka MEHYMBOCTH, €CTe- Hoyr6yku Hoyt-
HOmyJsinuii. Apea- I[HOK CTBEHHOTO  0TOOpa, OyK y4uTens
JIBI BUIOB. Buibl https://m.edsoo BUI000pa30BaHus, MHorodyHKIHO-
U UX KU3HEHHBIE ru/7f41c292 PUCIOCOOTIEHHOCTH HaJIbHOE YCTPOH-
CTpaTeruu. JKoJo- OpraHu3MoB,  JieH- ctBO (MDY)
TMYECKUE SKBHUBA- CTBUSL  JKOJIOTHYE-
JICHTBHI. CKUX (DaKTOpOB Ha
3aKOHOMEPHOCTH OpraHu3Mbl, EPEHO-
MTOBE/ICHUS ca BEIIECTB U MOTOKA
U MUTpanui xu- SHEPIUH B  IKOCH-
BOTHBIX. bronoru- CTeMax,  aHTpPOIO-
YecKue UHBa3UH TeHHBIX HM3MEHEHUI
qyKEPOJHBIX BH- B DKOCHCTEMax CBO-
J0B €l MECTHOCTH, KpYy-
rOBOpPOTa BEIIECTB U
OMOTreOXMMHUYECKUX
IIUKJIOB B Onocdepe
Ab6uotu- |JlabopatopHas bubnuoreka YMmenue pemats Ouosornyeckue 3a- | JlJaboparopnas
YECKHE paborta «BbIsiB- [HOK Jlauu; BBISIBIISITH MPUYNHHO- | paboTa
(dakTopsl | JIEHHE TPHCIIOCOO- https://m.edso0 | cieacTBeHHBIE CBS3M MEXKIYy HCCIe-
JICHUH OPraHu3MOB Tu/7f41¢292 JlyeMbIMH OMOJIOTHYECKUMH TIpoliec-
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K BJIMAHHIO CBETA)

CaMH U SABJICHUSAMH, OC€JIaThb BBIBOJbI
W IpOrHO3bl HAa OCHOBAHWM  IIOJIYy-
YCHHBIX PE3YJILTAaTOB

JlJabopaTtopHas bubnuoreka JlaGoparopHas
paborta «BbIIB- LHOK pabora
JICHUE TMPUCIIOCO0- https://m.edsoo
JICHUH OpPraHU3MOB Tu/7f41c292
K BIMSIHUIO TEMIIe-
parTypbI»
JlJabopaTtopHas bubmmoreka JlaGoparopHas
pabota «AHaro- LHOK paboTta
MHYECKHE OCOOCH- https://m.edsoo
HOCTH PacTCHHUH U3 Tu/7f41¢c292
pa3HBIX MeCT O0u-
TaHUSD)
buotnue- bubmmoreka YMeHue pemate OMOIOIMYECKUE 3a- Hoyr6yku Hoyt-
ckue (ax- LIOK Ja4u; BBISIBIISITD NPUIHHHO- OyK yuuTess
TOPBI https://m.edso0 | cieacTBEHHBIE CBS3M MEXKIY HCCIe-
Tu/7f41c292 JTyeMbIMH OMOJOrMYECKHMMHU Tpoliec-
CaMH W SIBJICHUSIMH; JIEJIaTh BBIBOJIBI
U IIPOTHO3bl HA OCHOBaHMU  TONTY-
YEHHBIX PE3yJIbTaTOB
XKuznennsie Gop- bubnuoreka
MbI OPraHU3MOB [HOK
https://m.edsoo
Tu/7f41c292
buonoruueckue bubnnoteka Hoyr6yku HoyT-
PUTMBI [HOK OyK yuuTeIst
https://m.edsoo
Tu/7f41c292
KoutpoabHas padora «29koio- bubnmnoreka [JOK Kontponbnas
TMYECKUE XapaKTePUCTHKH BUJIA https://m.edso0.ru/7f41¢c292 pabota
Y TIOTTYJISILIAN
| Kpussie pocTa bubnuoreka |
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YHUCJIEHHOCTH  IIO-
nyisauud.  Kpusble

LIOK
https://m.edsoo

BbDKHBaHHS. Pery- Tu/7f41c292

TSAUSL  YUCIICHHO-

CTHU  TOMYJIALMM:

poIb (hakTopos,

3aBUCSIIMX U HE

3aBUCSIIUX oT

IJIOTHOCTHU

DKOJIOTHYECKUE 1 bubnmnoreka

CTpaTeruv BUJIOB LHOK

(r- u K-cTparerun) https://m.edsoo
Tu/7f41c292

TEMA 4. COOBIIECTBA 1 3KOJIOI'NYECKHWE CUCTEMbI

CoobmectBa  op- 1 bubnuoreka YMeHHe yCTaHaBJIMBAaTh B3aUMOCBSI- Hoyt0yku HoyT-
TaHU3MOB LIOK 3M MEXJ1y OPTaHOUJaMH KJIETKU U MX OyK yuuTes
https://m.edso0 | ¢byHKIMSAMHU, CTPOSHHEM KJIETOK pa3- MHorodyHKIHO-
Tu/7f41c292 HBIX TKaHEeW M uX (YHKIUSMHU; MEK- HAJILHOE yCTPOii-
Jly OpraHaMy WM CUCTEMAaMHU OpPraHOB ctBO (MDY)
y pacTeHuil, >KMBOTHBIX U YEIOBEKA
U uX QYHKIHUSIMH;, MEXIY CUCTEMaMHU
OPraHOB W MX (QYHKIHSIMH, MEXITY
JTanmamMu OOMeHa BEIIeCTB; dTanaMu
KJIETOYHOTO [HWKJA W )KU3HEHHBIX
[UKIIOB OPTraHU3MOB; JTalaMu dSM-
OpMOHAIBHOTO Pa3BUTHS; TEHOTHUIIOM
U GEHOTHIIOM, beHoTHOM
U (hakTOpamMu cpepl OOUTaHUS
DKocHuCTe- 1 bubnunoreka Tect
Ma KaK OT- HOK
KpbITast https://m.edso0.r
cucrema u/863df188
(A. Ix. Te

HCJIH).
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DyHKIMO-
HAJIbHBIE
0JIOKH  Op-
TaHU3MOB
B DKOCHCTE
Me: Mpoay-
LEHTHI,
KOHCYMEH-
TBI, peny-
IEHTHI

Tpoduue-
CKHE YPOB-
HU. Tpo-
¢duueckue
enu

U CEeTH.
AbuoTtnye-
cKue OJIOKH
9KOCHUCTEM.
[TouBsl
1787013

B DKOCHCTE
max. Kpy-
TOBOPOT
BEILIECTB

Y TIOTOK
SHEPTrUu

B DKOCHCTE
Me

bubnauoreka
[HOK
https://m.edsoo

.ru/7f41c292

Hoyr6yku Hoyt-
OyK yuuTens
MHuorodyHKIIHO-
HaJIbHOE YCTPOM-
ctBO (MDY)

DKOCUCTEMBI
3aKOHOMEPHOCTH

n

HX CyHIECTBOBAHUA

buobmmoreka
LHOK
https://m.edsoo

.ru/7f41c292

VYMeHme YCTaHaBJIMBAaTh B3aWUMOCBS-
31 MEXKJy OPraHOMIaMHU KJIETKH U UX
(GyHKIUSMU, CTPOCHHUEM KJIETOK pa3-
HBIX TKaHed U X (QYHKUUSAMH; MEX-
Ny OpraHaMu U CUCTEeMaMH OpraHoB

CamocrosTens-
Has paboTa
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y PacTE€HHi, JKUBOTHBIX U YEJIOBEKA
1 UX QYHKIHUSIMH, MEXKIY CUCTEMaMHU
OpraHoB W MX (YHKIHMSIMH, MEXKIY
JTarnaMu OOMEHAa BEIIECTB; ATallaMH
KJIETOYHOTO [WKJIA W )KU3HCHHBIX
[UKJIOB OPraHU3MOB; OSTallaMU SM-
OpPUOHAIBHOTO PA3BUTHS; TCHOTHUIIOM
1 PEHOTHIIOM, deroTumnom
1 (hakTOpamMu cpeibl OOMTaHUS

DKkonoru- bubmmoreka
YECKHe M- [HOK
paMuIbI https://m.edsoo
Tu/7f41c292
DKkonoru- bubmmoreka
YECKHEe M- [HOK
paMuIbI https://m.edsoo
Tu/7f41c292
DKOCUCTEMBI u bubmmoreka Bnaners MeronaMu Hay4yHOro nossa- | Ycrusiif onpoc | HoyrOyku Hoyr-
3aKOHOMEPHOCTH I[HOK HUs B OMOJIOTHU: HAOIOZICHUE U OMH- OyK yuuTess
UX CyIIECTBOBAHHS https://m.edso0 | caHue KUBBIX CHUCTEM, MPOIIECCOB M MHorodyHKIHO-
Tu/7f41c292 SIBJICHU; OpraHu3alys U pOBEICHNE HaJIbHOE YCTPOH-
OMOJIOTMYECKOTO SKCIEPUMEHTA, BbI- ctBO (MDY)
JBY)KEHUETUIIOTE3b]; BBIABICHHUE 3a-
BUCUMOCTH MEX]y HCCIEAyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOTy4EH-
HBIX PE3YJbTAaTOB, HUCIOJIb30BAHHBIX
Hay4HBbIX IIOHATUH, TEOPUM U 3aKO-
HOB; YMEHHUE JielaTh BBIBOABI HA OC-
HOBAHUU TOJTY4YEHHBIX pPE3yJIbTaTOB
Jnnamuka bubnuoteka
SKOCHUCTEM. [HOK
Karactpo- https://m.edsoo
¢duueckue Iu/7f41c292

nepe-
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CTpPOMKH.

®dnykrya-
11U
Harmpas- bubnuoreka Hoyt0Oyxu HoyT-
JICHHBIE LHOK OyK yuuTens
3aKOHO- https://m.edsoo MHorodyHKIHO-
MEpHBIE Tu/7f41c292 HAJIbHOE YCTPOii-
CMEHBI CO- crBo (MDYVY)
00-
IIeCTB —
CYKLIECCHH.
IlepBnu-
HbIE
Y BTOPUYH
Bl€ CyKIIEeC-
CHH | UX
IPUYMHBL.
[Ipuponnsie  sKo0- | DKocucTe- bubmmoreka Brnaners meronamu Hay4yHoro nossa- | buonornueckuit | HoyrOyku Hoyr-
CHCTEMBI MBI 03Ep LIOK HUs B OMOJIOrUM: HAOJIIOJICHUE U ONH- | JUKTAHT OyK yuuTess
U peK. https://m.edso0 | caHue KUBBIX CHUCTEM, MPOIIECCOB H
DKOocHucCTe- .ru/7f41c292 SIBIICHUI; OpraHu3alys U NpOBECHHE
MBI MOpeHn OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBI-
U OKEaHOB. JIBUYKEHUETUTIOTE3bl; BBISBICHHE 3a-
BUCHMOCTH MEXAY HCCIeTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOTy4EH-
HBIX PpE3yJIbTaTOB, HCIOIb30BAaHHBIX
Hay4HBbIX IOHATUH, TEOPUM U 3aKO-
HOB; YMEHHE JIeNIaTh BBIBOJBI Ha OC-
HOBaHHMHM NOJTYYEHHBIX pe3yJIbTaTOB
Dkocucre- buGnuoreka
MBI TYHJAD, [HOK
JIECOB, https://m.edsoo
CTeIIeH, Tu/7f41c292

IMyCTBIHb.
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DKCKYyp- bubnuoteka Hoytoyku HoyT-
cus [HOK OyK yuuTens
«DKCKyp- https://m.edsoo
cust Tu/7f41c292
B TUITUYHBI
i Ouoreo-
neHos (B
nyopasy,
Oepe3HsIK,
eJIbHUK, Ha
CYXOJIOJIb-
HbIA WK
MoNMeH-
HBIM  JIYT,
o3epo, 00-
JIOTO)»
AHTpOIIOreHHBIE bubnuoreka YMeHHE KPUTUYECKH OLCHUBATH U Tect HoytOyxu HoyT-
9KOCHCTEMbI [HOK HUHTEPIPETUPOBATH UHPOPMALINIO OyK yuuTens
https://m.edsoo | 6Guosmorunyeckoro COJICPIKaHUs,
Tu/7f41¢c292 BKJTFOYAIOIIYIO TICEBJOHAYYHBIC 3HA-
HUS W3 pa3IMYHBIX HCTOYHHUKOB
(CMH, nay4HO-TIONYJIIpHBIE MaTe-
puainbl); paccMaTpuBaTh riobaabHbIC
9KOJIOTMUECKHE TPOoOJIEMBl  COBpE-
MEHHOCTH, (OpPMHPOBATH IO OTHO-
IIEHUI0O K HUM COOCTBEHHYIO TIO3U-
1007050)
Ypb603K0- bubnuoteka
CHUCTEMBI. [HOK
DKOMOHHU- https://m.edsoo
TOPUHT. Tu/7f41c292
I[IpakTu-
yeckas

paboTa
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«3yuyenue
Y OIHUCaHUE

ypO03KO-
CHCTEMBI»
JlaGopa- bubnuoteka JlaGopaTopHas
TopHasd [HOK paborta
paboTa https://m.edsoo
«U3yuyenune Tu/7f41c292
Pa3zHo00-
pasusi mei-
KUX  I0Y-
BEHHBIX
YJICHUCTO-
HOTHX
B Pa3HbIX
IKOCHUCTE-
Max»
buocdepa — r710- bubmmoreka
OanmpHas ~ DKOCH- [HOK
crema 3emin https://m.edsoo
Tu/7f41c292
PazButne bubnuoreka YMeHne ycTaHaBIIM- Tect Hoyr6yku Hoyt-
npeJCcTaB- LIOK BaTh  B3aMMOCBSI3U OyK yuuTess
JCHUHN https://m.edsoo MEXK1y OpraHOHMIaMH MHorodyHKIHO-
o 6uocdep Tu/7f41c292 KJIETKH U UX (QYHK- HaJIbHOE YCTPOH-
€ B TpyJlax IUSAMH, CTPOEHUEM ctBO (MDY)
3. 3rocca. KJIETOK pa3HbIX TKa-
VYuenune B. Hel M ux (QyHKIuUs-
U.  Bep- MU; OopraHamu
HAJICKOTO U CHCTEMaMH  Opra-
o 6uocdep HOB y pacTeHUH, KH-
e BOTHBIX U YEJIOBEKA
Obnactu bubnuoreka UHUX  (QYHKUUAMUY; Tecr HoytOyxu HoyT-
6uocdepnl ITOK CUCTEMaMH OpTraHOB OyK yduTenst
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u ¢ co- https://m.edsoo UuxX  (QYHKIHIMH, MHoroyHKIHO-
craB. JKu- Tu/7f41c292 MEXIy JTanamu 00- HAJIbHOE yCTpPOii-
BOE Bellle- MEHa BEIIECTB; 3Ta- ctBo (MDY)
CTBO OWO- namMud  KIJIETOYHOTO
chepbl [UKJIa W KU3HCHHBIX
U €T0 IIUKJIOB OPT'aHU3MOB;
byHKIIIN sTamamMu  SMOpHO-
HAJILHOTO Pa3BUTHS;
TCHOTHIIOM
u ¢peroturnom,  e-
HOTHUIIOM
1 aKTOpaMu Cpeabl
3aKOHOMEPHOCTH bubnuoreka
CYILIECTBOBAHUS [HOK
ounochepsl https://m.edsoo
Tu/7f41c292
30Hab- bubnuoreka Hoyr6yku Hoyt-
HOCTb Ouo- [HOK OyK yuuTens
cdepsl. https://m.edsoo MHoro¢dyHKIHO-
OcHOBHBIE Tu/7f41c292 HAJILHOE yCTPOii-
OMOMBI ctBO (MDY)
CyIIH
Ycroitun- bubnmoreka
BOCTH OWO- [HOK
cepsl https://m.edsoo
Tu/7f41c292
YenoBeyecTBO B bubnuoTteka YMeHue OolleHNBaTh 3THYECKUE ac- | Y CTHBIN Ompoc
6uocdepe 3emnu L[IOK MIEKTHI COBPEMEHHBIX HCCIIEA0BaHUN
https://m.edsoo | B oGiacTy OHOJIOTUU U MEIUIMHEI
ru/7f41c292 (KITOHUPOBaHUE, HCKYCCTBEHHOE
OIIJIOJIOTBOPEHHE, HAIPABICHHOE
U3MEHEHHEe TeHOMa U CO3/IaHne
TPAHCTEHHBIX OPTAHU3MOB)
AHTpOTII0- bubnmnoreka
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TeHHOE HOK
BO3JICH- https://m.edsoo
CTBHE Ha u/7f41c292
pactu-
TEIBHBIN
1 )KMBOTHBI
U MHD
Oxpana bubnmnoreka
MIPUPOIBI [HOK
https://m.edsoo
Tu/7t41c292
HNToroBasi KOHTpPOJIbHAsA Pado- KonTponpHas
Ta paboTta
Parmo- bubnuoreka
HAJIBHOE [HOK
IPUPOJIO-
MOJIb30Ba-
HHUE
Ycroituu- Karamor
BOE pa3BH- (lesson.edu.ru)
THE
O06o0061IeHnE 3Ha- 6 bubnuoreka
HUU [HOK
Karajor

(lesson.edu.ru)
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