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MHHOACHUTEJBHAA 3AIIMCKA

OcHOBY MOAXOJOB K pa3paboTKe MOAETHHONH CHHXPOHH3UPOBAHHOW pabodell mporpamMel
COO no 6uonoruu, K OmpeleieHuio oOmel crpaTterud oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyyaromuxcst cpeacrBamu  ydebnoro mnpenmera «buomorms» s 10-11  xmacca Ha
0a30BOM/yTJTyOJICHHOM ypOBHE COCTaBWJIM KoHUenTyaibHble monoxenus PIOC COO o
B3aMOOOYCIIOBIIEHHOCTH IIeJIeH, COJepKaHus, Pe3yIbTaTOB 00y4YeHHs U TPEOOBAHH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBercTBMM € JNaHHBIMH TIOJIOKEHUSIMH MOJIENIbHAS CHHXPOHU3UPOBaHHas pabouas
nporpamma COO ycraHaBinuBaeT o00s3aTelibHOE (MHBApUAHTHOE) MPEAMETHOE COJEpIKaHUE,
orpezeNnsieT KOJIMYECTBEHHbIE U KaueCTBEHHBIE €r0 XapaKTePUCTUKU Ha KaXI0M dTare U3y4eHHs
npeaMera, MpeaycMaTpUBaeT MPHHLMUIBI CTPYKTYPUPOBAHUS COIEP)KaHUS; TacT IPUMEPHOE
pacripefieieHue y4eOHBIX YacoB IO TEMAaTHYECKUM paslieiaM, PEKOMEHIYeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh W3YYEHHUS OTAEIBHBIX TEM Kypca C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOrO Mpoliecca, BO3PaCTHBIX OCOOCHHOCTEH yJaluxcs
10-11 «kimacca; maeéT METOAUYECKYI0 HMHTEPIPETAIUIO Ieield W3Y4YCHHs] TMpeAMeTra Ha
0a30BOM/yrnyOJICHHOM YPOBHE: COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpPEIHEro o0OIero
00pa3oBaHMs, COAEPIKATEIBHOW XapaKTePUCTUKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHSA
OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl CpeAHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIX,
METaIlpeIMETHbIX, IMPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIBHON JEATEIHLHOCTH
yUEHHUKA M0 OCBOGHHUIO cojepkaHus mpeamera. [lo BceM Ha3BaHHBIM MO3HIMSIM B IpOrpamme
coOI0ZICHa MPEEMCTBEHHOCTh C pabouell mporpamMmoil OCHOBHOTO 00mero oOpa3oBaHHS TIO
6uonoru (mis 5—9 knaccoB 00pa3zoBaTeNbHBIX OpraHU3aIuii, 0a30BbIi YPOBEHb).

JlanHasi mporpaMma sIBISIETCS OPUEHTHUPOM [UIsl COCTAaBJICHHUS PAOOUMX IMPOrpaMM, aBTOPBI
KOTOPBIX MOTYT MpPEUIOKUTh CBOM IMOAXOJ K CTPYKTYPHPOBAHUIO W TMOCJIEI0BATEIBHOCTH
U3y4eHHUs y4yeOHOro MmaTepuaia, a TakKe CBOC BHJIEHHE OTHOCHUTEIHHO BO3MOXKHOCTH BBIOOpa
BapUaTHUBHOW COCTaBISIONICH COJAEp)KaHUS MpeaMeTa JIOTOJIHHUTENBHO K 00sS3aTeNbHON
(MHBapUaHTHOW) YaCTH €r0 COJCepKaHUSI.

KypcuBoM B TekcTe mporpamMMsbl BbIAEICHBI 31eMeHThI Llenu u 3amaun, [IpenmeTHbIx

pe3ynbTatoB 1 CopepikaHus yaeOHOTO MaTepuaia, KOTOpble MPEICTaBIeHBI IJIs U3yYeHHS Ha
yriayOJIeHHOM YPOBHE



OBIIASA XAPAKTEPUCTHUKA
YYEBHOI'O NIPEJMETA «bBHOJIOT'USI»

VYuebnblil npenmMeT «buoorus» B cpeHeM 001eM 00pa3oBaHUH 3aHUMAeT BaxHoe MecTo. OH
obecrieunBaeT (popMHUpOBaHUE Yy OOYYAIOLIMXCSA MPEICTABICHUM O HayyHOM KapTMHE MUDA;
pacuupsiet 1 000011aeT 3HaHUA 0 KHUBOH MPUPOJIE, €€ OTIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3allil M HBOJIOLMM; CO34aCT YCIOBHS JUISL: MO3HAHUA 3aKOHOB KMBOW IPUPOABI,
Gopmuposarus HYHKIMOHAIBLHOW TPAaMOTHOCTH, HABBLIKOE 3J0POBOTO W Oe3omacHoro obpasa
AKHU3HH, YIKOJIOTHUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOILIEHUS K )KUBOI IPUPOJIE U YEIIOBEKY.

Bonbmoe 3Hauenue yueOHbId mnpenmer «buonorus» HMMeeT TakkKe JUIS  peIIeHUs
BOCIIUTATEIbHBIX M pa3BUBAIOIIMX 3aJad CpeiHero oOuiero oOpa3oBaHUs, COLMAIU3ALMU
oOyyaromuxcs. 3ydenue Ononoruu Ha 0a30BOM/yriTyOJICHHOM YPOBHSX 00€CIIEUMBACT yCIOBHUS
Ui (POPMHUPOBAHUS MHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMAIMOHHBIX HABBIKOB,
ACTETHYECKOM  KYJIBTYphl,  CHOCOOCTBYET  HMHTETpali  OWOJOTMYECKMX  3HaHUH ¢
IPEICTABICHUAMH U3 IPYTUX Y4EOHBIX NPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U reorpapui.
Ha3BanHbIe OJ0XKEHUS O MPEIHA3HAYEHUN y4eOHOTro npeaMeTa « BHOJIOorHs» COCTaBIIIM OCHOBY
JUIs OTIpeJIeNIEHUs MTOAXO00B K 0TOOPY U CTPYKTYPUPOBAHHIO €I0 COJEPKAHUS, IIPEACTABIEHHOTO
B JAHHOW MporpamMme.

Ot0op comepxkaHust yuyeOHoro nmpeamera «buosorus» OCYIIECTBIEH €  MO3ULUHN
KYJBTYpOCOOOpa3HOTO TOAX0/a, B COOTBETCTBHH C KOTOPBIM OOY4YarOUIHecs JOJKHBI OCBOUTH
3HAaHUS U YMEHUs, 3HAUUMBble JUIsl HOpMUpPOBaHUs 0011 KyJIbTyphl, ONPEEIIAIONINE a1eKBaTHOE
MOBEJICHUE YEJIOBEKAa B OKPYXKAIOIIEH NPHUPOAHON cpene, BOCTPeOOBAHHBIE B IOBCEIHEBHOM
KHU3HU M TNpaKkTHUecKo nestenbHOCcTH. Oco0oe MecTo B 3TOM cuCTeMe 3HaHUN 3aHUMArOT
DIIEMEHTHI COJIEP)KaHUs, KOTOpBIE CIIy’)KaT OCHOBOH 1JIsi (POPMHPOBAHUSI TPEACTABICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHE MHUpa M LEHHOCTHBIX OpPUEHTALUAX JMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aMUA OMOJIOTHYEeCKOro 00pa3oBaHMs.

CrtpykTypHpOBaHUe cCoJepkKaHUs yueOHOTo MaTepuasa B IporpaMMe OCYLIECTBICHO € yYETOM
NPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX XHBOW MPHPOIBI, O €¢
YPOBHEBOH OpraHM3aluy U 3BOIOLMU. B COOTBETCTBUM € 3TUM B CTPYKType y4eOHOro npeamMera
«buonorus» BBIETICHBI CIEAYIOIINE CoAepKaTenbuble TuHUN: «bronorus kak Hayka. MeToabl
HAY4YHOTO no3HaHus», «Kierka kak Ouosnorndeckas cucremay, «OpraHusm Kak OMoJoruyeckas
cucremay, «CucremMa 1 MHOTOOOpa3nue OPraHMYECKOro MUpPay, «IBOIOLUS KUBOH MPHUPOJIBI»,
«DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Vyebnviti npeomem «buonocusy Ha yenyOleHHOM YpPOBHe HA CMYNEHU CpeoHe20 00uje2o
0bpaszosanus 3agepuiaem ouoso0cUIecKoe 0opaszoeanue 8 WKoie U OPUEHMUPOBAH HA PACUUPEHUEe
u yenybnenue 3HAHuu 00y4AOWUXCA O HCUBOU NPUPOOE, OCHOBAX MOJEKVIAPHOU U KIemOYHOU
buonocuu, Imopuonocuu U OUONOUU PA3BUMUS, 2E€HEMUKU, CeleKyuU, OUOMeXHON02Ul,
960IOYUOHHO20 VUEeHUsL U IKONOSUU.

H3yuenue yuebnozo npeomema «buonozusy ma yenyoneHHOM Ypo8He OPUEHMUPOBAHO HA
NOO20MOBKY 00YHaAIOWUXCA K NOCIe0YIouemMy NOYYeHUI0 OUOL0UYeCKo20 00pa308aHUsl 8 8)3aX
U opeaHusayuax cpeoHne2o0 npogeccuonanbrozo obpasoeanus. OcCHO8Y e20 cooepicanus
cocmasnsem cucmema OUOIO2UYECKUX 3HAHUL, NOJNYYEHHBIX NPU U3YYeHUuu o00y4aromumMucs
COOMBEeMCMBYIOWUX CUCEMAMUYECKUX pa30elos buonocuu 6 ocHosHoul wikoine. B 10-11 knacce
9mu 3HaHus noayuarom pazeumue. Tax, pacuiupeHvl u yenyoienvl OUoIO2UYECKUe 3HAHUA O
PACMEHUsAX, HCUBOMHBIX, epudbax, bakxmepusx, opeanuzme 4eiosekd, oOWUX 3aKOHOMEPHOCMAX
JHCUZHU, OONOJHUMENbHO BKII0UEHbl Ouolocudeckue ceedeHuss NPUKIAOH020 U HOUCKOBO20
xapakmepa, KOmopbie MOJICHO UCHONb3068aMb KAK OPUEHMUPbL 015 NOCAedyiouezo 6vibopa
npogheccuu. Bozmodicna maxoice unmezpayus OUONI0SUHEeCKUX 3HAHULL ¢ COOMEEMCMEYIOUUMU
SHAHUAMY, NOJYYEHHbIMU O0OVUAIOWUMUCA NPU U3VUeHUU QU3UKY, Xumuu, ceozpaduu u
Mamemamuxu.

CrpykTypa mporpammbsl ydeOHoro mnpeamera «buonorus» 6a30BOro/yriy0neHHOTO ypOBHS
OTPaKaeT CHCTEMHO-YPOBHEBBIA M ABOJIOIMOHHBIN MOIXOABI K U3ydeHHI0 Oronoruu. CoriacHo
UM, U3y4al0TCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJISl KHUBBIX CHCTEM Pa3HOTO YPOBHS
OpTaHu3aIliy, BOJIOINU OPTaHUYECKOTO MHpa Ha 3emiie, COXpaHeHHS OHOJIOTHYECKOTO



pa3HooOpa3us minanersl. Tak, B 10-11 kmacce u3y4aroTcs OCHOBBI MOJIEKYJISIPHOM M KIETOYHOM
OMOJIOTHH, APMOPHOJOTUA W OWOJIOTMM PAa3BUTHSA, TCHETUKU W CEJICKIUH, OHUOTEXHOJIOTHH
U CHUHTETUYECKOW OMOJIOTUH; aKTyaTu3UPYIOTCS 3HAHUS O0y4aronuXxcs Mo OOTaHHKE, 300JI0THH,
aHaTOMUU, (PU3HUOJIOTUU YETIOBEKa.

Yueonvui  npeomem  «buonocusy  npuzean  obdecneuums  0c60eHue  00YYAIOUWUMUCS
OuoI02UYeCKUX MeopUll U 3aKOHO08, UOell, NPUHYUNOS U NPABUI, JIeHCAUUX 8 OCHOBE COBPEMEHHOU
ecmecmeeHHO-HaAY4YHOU KapmuHbl MUpa, 3HAHUL O CMPOEeHUU, MHO2000pasuu U 0COOeHHOCMAX
KIemKU, Op2aHu3Md, NOnyIayul, OUOYeHO3d, IKOCUCEMbl;, O BblOAIOWUXCA  HAYYHBIX
00CMUIICEHUSAX, COBPEMEHHBIX UCCTIe008AHUAX 8 OUON02UU, NPUKTIAOHBIX ACHEKMAX OUON0SUYECKUX
3Hanull. Jna pazeumus u NOO0epICcanus uHmepeca oOy4arwuxcsi K oOuonro2uu Hapsoy co
3HAYUMENLHBIM 00BEMOM MeoPEeMUYecKko20 Mamepuanld 8 CO0epICanuu yuebHo2o npeomema
«buonocusy npedycmompeno 3HakomMcmeo ¢ ucmopuel CMmaHoB1eHus U pa3eumus mou Ui UHOu
obnacmu Ouono2UU, BKIAOOM OMEUECMBEHHLIX U 3APYOEICHBIX YUEHBIX 8 PeUleHUe BANCHEUUUX
OUOI02UYECKUX U IKOLOUYECKUX NPODTIEM.

HEJIN U 3AJAYA U3YUYEHUA
YYEBHOI'O IPEJMETA «bUOJIOI' U51»

Lesan n3ydyenus yuedHoro npeamera «buosorusi»— oBnageHne 00yJarOIUMICS 3HAHUSIMHU

0 CTPYKTYpHO-(YHKIMOHATHLHONH OpPTaHU3aIMH KUBBIX CHCTEM PA3HOTO paHra W MPHOOpETeHHE

YMEHUH HCIIOJIb30BaTh 3TH 3HAHUS: JUIsl TPAMOTHBIX JICHCTBHUI B OTHOLICHUU OOBEKTOB JKUBOU

OpUPOABl M PEHICHUS pPa3IMYHBIX JKU3HEHHBIX TpoOieM; 6 hopmuposanuu unmepeca

K ONpedeleHHol obaacmu npo@eccUoOHAIbHOU OessmeNbHOCMU, C8A3AHHOU ¢ Ouonozuel, Uil

K 8b100pY yuebH020 3a8e0eHuUs OJisi NPOOOINCEHUSL OUOTIOSULECKO20 0OPA308aAHUSL.

JlocTKeHHe LeMu u3ydeHusl ydeOHoro mnpeamera «buonorus» obOecrieunBacTcs pelieHHEeM

CIICAYIOIINX 3a/1a4 HAd OA30M YDOBHE:

1. ocBocHHE O0YYArOIIUMUCS CUCTEMbI 3HAHUIH O OMOJOTHYECKUX TCOPHUSX, YUICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IMpaBHaX, CIyXalluX OCHOBOW s (opMupOBaHUS
NPEJCTaBICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpA; O METOJaX Hay4yHOrO IO3HAHWS,
CTPOCHUHU, MHOTO0OPa3uN U OCOOCHHOCTSAX JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlNH;
BBIIAIOIIMUXCS] OTKPBITHSIX U COBPEMEHHBIX HCCIET0BaHUAX B OMOIOTHH;

2. QopmupoBaHue y OOydYaIONUXCS TO3HABATEIBHBIX, WHTEJUICKTYAJbHBIX H TBOPYECKHX
CIIOCOOHOCTE B MpollecCe aHaiau3a JaHHBIX O MYyTAX Pa3BUTHS B OHOJOTUU HAYYHBIX
B3TJISI0B,UJICH U TIOJIXOI0B K U3YYCHHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3aINN;

3. CTaHOBJIEHHE y O0ydaroumxcs o0IIei KylIbTypbl, (PYHKIIMOHATEHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATh W OICHUBAThH SIBICHUS OKPYKAIOIIETO MHpAa XUBOW MPUPOABI HA
OCHOBAHHWU3HAHUI U OIIBITA, TOJIYYCHHBIX MPH U3YUYCHUH OUOJIOTHH;

4. ¢opMupoBaHHe Yy OOYYAIOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKUX
3HAaHUM B MPAKTHUYECKOHN AEATEeIHbHOCTH YelIOBEKa, Pa3BUTHUU COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI HarpOOMOTEXHOJIOTHA;

5. BocmuTaHue YOEKICHHOCTH B BO3MOKHOCTH TIO3HAHHS YEIOBEKOM JKUBOM MPHUPOJIHI,
HEOOXOUMOCTH OEpeKHOro OTHOIIEHUS K HeH, COOMIOACHMSI STHYECKHX HOPM IpHU
MPOBEJICHNH OMOIOTUYECKUX UCCIIeI0OBAHUM;

6. oco3HaHWE IIEHHOCTH OWOJIOTUYECKHWX 3HAaHWH Ui TIOBBIIICHHS YPOBHS 3KOJOTHUYECKOU
KYJIBTYpPBI, JUIsl POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS;

7. TpUMEHEHHe MPUOOPETEHHBIX 3HAHWHW W YMEHUH B ITOBCEAHCBHOW KM3HU JIUIS OICHKH
MOCJEICTBUIM CBOEH NEATENHOCTU 10 OTHOIIEHHIO K OKPY)KaIoILIeH cpene, COOCTBEHHOMY
3I0pOBBIO; 000CHOBaHME U COOII0IeHNE Mep POodHIIaKTHKN 3a00IeBaHUH.

Ha yenyonennom yposne:

1. osnaxkomnenue  obyuarwuxcai ¢ = MemoOOAMU  NO3HAHUSL — JICUBOU npupoobl:
UCCe008aMENbCKUMU  MEMOOAMY  OUOIOSUYECKUX HAYK  (MONEKVAAPHOU U KIemOYHOU
buonocuu, smopuonocuy u OUOIO2UU PA3CBUMUS, 2eHEMUKU U CeleKYuU, OUOMEeXHOI02UU U
CUHMeEMUYecKol OUoIo2uU, NATEOHMONO2UY, IKOJIO2UU), MEemoOamMu CAMOCMOAMENbHO2O0
npoeedeHUs OUON0UYeCKUX




2. uccnedoganuti 6 aabopamopuu u 6 npupode (HadbIOOeHUe, umepenue, SKCNEePUMEHMN,
Mooenuposarue);

3. oenaoenue obyyarowumucs VMEHUAMU CamocmosmenbHo Haxooumsv,
AHAIU3UPOBAMb U UCNONB308AMb  OUONOSUYECKYI0  UHDOpMAayuro,  Noib308aMbCsl
OUOIOCUYECKOU — MEPMUHONO2UEC U CUMBOIUKOU;  VCMAHABIUBAMb  CB3b  MeNCO)y
pazeumuem OUOIO2UU U COYUATLHO-IKOHOMUYECKUMU U IKOJIOSUYECKUMU NpOoOIeMaMU
yenoseyecmed, OYEeHUBAMb NOCIeOCMEUs. C8Oel OesIMeIbHOCMU N0 OMHOWEHUIO K
OKpYdfcaroujeli. npupooHol cpede, COOCMBEHHOMY 300pP08bl0 U 300P0BbI0  OKPYIHCAIOUIUX
arooell; 000CHO8bIGAMb U COON0AMb  Mepbl npoghunaxmuxu UHGDEKYUOHHBIX
3aboneeanuil, npasula NOBeOeHUs 6 npupode u obecneuenus 0Oe30NACHOCMU
COOCMBEHHOU  JICUSHEOESIMENbHOCMU 8 YPE36bIYAUHBIX — CUMYAyusx NpUpooHo2o U
MEXHO2EHHO20 XapaKkmepa, Xapakmepu3oeams COBPEMEHHble HAYYHble OMKPLIMUs 8
obnacmu buoao2uu,

4. pazeumue y 00yUAIOWUXCA UHMENNEKMYANbHbIX U MBOPUECKUX CNOCOOHOCmel 8 npoyecce
BHAKOMCMBA C BLLOAIOWUMUCS OMKPOIMUAMU U COBPEMEHHBIMU UCCTIe008AHUAMU 8 OUONI02UU,
pewaempiMu el npodiemMamu, mMemoooaocuel OUOI0SULecKo20 UCCIe008aHUsl, NPOBEOEHUs.
IKCNEPUMEHMATIHBIX  UCCIeO08AHULL, PeuleHUsi OUOI0SUYECKUX 3a0ay, MOOeIUPOBaAHUS
OuoI02ULeCKUX 00BEKMOB U NPOYECCO8;

5. socnumanue y obyuarowuxcsa yeHHOCMHO20 OMHOWEHUS K JHCUBOU Npupooe 6 yeiom u K
OMOeNbHbIM €€ 00beKMAM U SGNeHUAM, (QOPMUPOBAHUE IKOIOSUYECKOU, 2eHemuyecKoll
epamomnocmu, odweli Kyivmypvl NO8eOeHUs. 6 Npupode, UHmMezpayuu ecmecmeeHHo-
HAYYHLIX 3HAHULL,

6. npuobpemenue 0OyuAIOWUMUCS KOMNEMEHMHOCMU 8 PAYUOHAILHOM NPUPOOONOIb308aHUU
(cobntodenue npasun nogedeHust 8 Npupooe, OXPAaHbl U008, IKOCUCmeM, Ouocgepuol),
COXpaHeHUuu coOCMEEHHO020 300P08bsl U 300P0BbsL OKPYAHCAIOWUX TH00ell (COON00eHUsT Mep
npoghunaKmuxu 3abonesanuil, obecneuenue bezonacnocmu
JHCUBHEOESIMENbHOCMU 8 UPE3GbIYAUHbIX — CUMYAYUAX NPUPOOHO20 U MEXHO2EHHO20
xapakmepa) Ha OCHOBE UCNOIb308AHUS OUONOSUYECKUX 3HAHUL U YMEHUl 8 NOBCEOHEe8HOU
JICU3HU,

7. co30anue ycnosuil Ol  OCO3HAHHO20  BbLOOPA  OOVHAIOWUMUCHE — UHOUBUOYATLHOLUL
00paA306aMeENLHOU  MPAEKMOPUU, CROCOOCMEYIOWel NOCIeoyIowemy Npo@decCUOHATIbHOMY
camoonpeoeneHuo, 8 COOMEEeMCcmeuU ¢ UHOUBUOYALIbHbIMU UHMePecaMU U NOMPeoHOCMAMU
pecuoHa.

MECTO YYEBHOI'O IPEMETA «BHOJIOT' US1»
B YYEBHOM IIVIAHE

B cucreme cpennero oOmiero obpazoBanusi «buosiorus», u3zydaemas Ha 0a30BOM YpOBHE,
IpU3HaHa 00sM3aTeNIbHBIM YUEOHBIM MPEIMETOM, BXOSIINM B COCTAaB MPEAMETHON 001acTn
«EctecTBeHHBIC HayKn». YUeOHBIM IJIAHOM Ha €¢ M3y4deHue oTBe/ieHO0 70 ydeOHBIX 4acoB, 1o 1
yacy B Hezienmto B 10 kinacce. B TemarnyeckoM miIaHUPOBaHUU YKa3aH pe3epB yu4eOHOro BpEMEHH,
KOTOpOE pEeKOMEHAYeTCsl Uil peanu3aly aBTOPCKUX MOJAXOJ0B IO  HCIOJIb30BAHUIO
pa3Ho0Opa3HbIX (POpM OpraHu3alMK y4eOHOro mpoliecca.

VYueOupiii npenmer «buonorus» yriyoJCeHHOrO YpOBHS H3Y4YEHHS BXOJAUT B COCTaB
npeaMmetHoi obnactu «EctecTBeHHble Haykum». Ero usydeHue mperycMOTpEeHO B Kiaccax
€CTeCTBEHHO-HAYYHOTO0  mpoduis, HaNmpuMep  XUMHUYECKHX, XHUMHKO-OHMOJIOTHYECKUX
U MEIUIMHCKHX. B 3THX KiaccaX M3ydeHHE JaHHOTO IpeaMeTa MpeayCMOTpPeHO B o0BbeMe
y4ueOHOI Harpy3ku He MeHee 3 4 B Hegenmto B 10-11kmacce (o 105 4 B rox).

Ot60op opraHU3alMOHHBIX (OPM, METOJOB U CPEeICTB OOydeHUs OMOJIOTMM OCYIIECTBISETCS
C y4eToM crenuuKu ero coiepkaHusi U HANpPaBICHHOCTH Ha MPOJIOJDKEHHE OMOJIOTHYECKOro
00pa30BaHMs B OpPraHU3aLUAX CPEeJHET0 MPO(PECCHOHATBLHOTO U BBICILIEr0 00pa30BaHuUsI.

OO0s13aTeNIbHBIM  yCIIOBHEM TpU OOy4YeHHWH OHOJIOTMM Ha YIUIYyOJCHHOM YPOBHE SBIISIE€TCS
npoBesieHHue Ja0OpaTOpHBIX M MpakTHUeckux  pabor. Tawke ydacTe oOyyaromuxcs
B BBINIOJHEHWH TPOEKTHBIX MW Y4eOHO-HCCIIENOBATENbCKUX padoT, TeMaTHKa KOTOPBIX
OTIpeNieNIIeTCsl YYUTelleM Ha OCHOBE HMEIOIIUXCS MaTepHabHO-TEXHHUECKUX PEecypcoB
Y MECTHBIX ITPUPOTHBIX YCIOBHH.



B TemaTnueckoM IutaHUpOBaHHUHM JIJISL KAXKIOTO Kilacca Mpearoiaraercsi peseps yueOHoro BpeMenu. Ha
0a30BOM YPOBHE €ro PeKOMEH]IyeTCsl UCIIOJIb30BaTh ISl IOBTOPECHHUS M 3aKPEIICHHUS MaTepHaia, a TaKkKe
pednekcun. Ha yrnyOneHHOM ypoBHE JUIsl POBEACHHUS 00O0OIIAIOIMINX YPOKOB, 3alIUTHl 00YJAIONTUMUCS
MPOCKTHBIX U y4eOHO-UCCIIEAOBATEIBCKUX PabOT.



1. COAEPKAHUE YYEBHOI'O IIPE/IMETA

«BHOJIOT' US»

10 KJIACC

ba3oBblii ypoBeHb

Yriy0eHHbl YPOBeHb

10 kaacc. 1 4 B Hemenn10, Bcero 34 4, u3 HUX 1 4 — pe3epBHoe
BpeMs

10 kaace. 102 4, u3 Hux 1 4 — pe3epBHOEe BpeMsi

Tema 1. BuoJiorusi Kak HayKa

buonorus kak Hayka. CBs3b OMOJOIMM € OOLIECTBEHHBIMH,
TEXHUYECKMMHU W JIPYTUMH  €CTECTBEHHbIMH  HayKamH,
¢unocodueit, 3TUKOH, 3cTeTUKONH U mpaBoM. Poib Ouosoruu B
(hOopMHPOBaHUM COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HayK.

Metoapl  TO3HAaHUS  KUBOM  mIpupoabl  (HaOioJeHHE,
SKCIIEPUMEHT,  ONHMCaHMe,  HU3MepeHue,  Kiaccuduxarms,
MO/JICJIMPOBaHME, CTATUCTHYECKast 00paboTKa JTaHHbIX).

Jdemoncrpanuu:

Iopmpemwr: Y. JHapsun, I'. Mennens,
JIx. Yorcon u ®@. Kpuk.

Tabnauywl u cxemol: «MeTobI TO3HAHUS )KUBOM IPUPOABI».

JlabopaTopHble n npakTHYecKHe padoThI:

Ipakmuueckas paboma Ne 1. «Vcnonb30BaHNE pPa3IUYHBIX
METO/JIOB MPU U3YUYEHUU OMOTIOTHYECKUX OOBEKTOB.

H. K. Komb1os,

Tema 1. buosiorusi Kak HayKa

CoBpemenHast Ouoyiorus — KOMIUIEKCHAs Hayka. Kpamkas ucmopus
pazsumusi _6uonoeuy. buonornueckue HAyKM W H3y4aeMble UMM IMPOOJIEMBI.
DynoamenmanvHvle, NPUKIAOHbIE U NOUCKOBLLE  HAYYHbIE  UCCIE)08AHUS
8 buono2uu.

3HaueHue Ouonoruu B POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipogeccuu, ceazanmvie ¢ Ouonocuel. 3naveHue OuoIoUU
8 _NpaKmuieckou OesmenibHOCmU YeloseKd: Meduyune, CelbCKOM Xo3Aaucmee,
NPOMBILUIEHHOCU, 0XPAle NPUPOOb.

JleMoHCcTpaLun

Iloprpeter: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH, V.
l'apsein, I'. Mennens, B. 1. Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecosckuit, [Ix. Yotcon, @. Kpuxk, /. K. benses.

Tabmunel u cxembl: «CBsI3b OMONOTHUH C APYrUMHU HaykaMuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl H MX OPraHU3aLMs

XKusele cucrembl (OMOCHCTEMBI) Kak TMpeIMEeT H3y4YeHHUs
Oouosoruu. OTIMYME KHUBBIX CHUCTEM OT HEOPraHMYECKOH

Tema 2. ’KuBble cucTeMbl U X H3y4YeHH e

JKuBble cucteMsl Kak npeaMeT u3ydeHust 6noaoruu. CBoMCTBA )KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, NUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTB
U YIIOPSIIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLus,




MIPUPOJIBIL.
CpoiictBa OmocucreM © HUX pa3HooOpasue. YpPOBHHU
OopraHm3zali  OHOCHCTEM:  MOJEKYJSpHBIA,  KJIETOYHbIH,
TKAHEBBIM, OpraHU3MEHHBIMN, MOIYJISIIUOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMOTeOIEHOTUYECKHH ), OMOCEPHBIN.
JdemoncTpanum:

Tabruysr u cxemwvl: «OCHOBHBIC IPU3HAKU XKU3HU», «YPOBHU
OpTaHU3aIMH KUBOW TIPHUPOJIBIY.
Obopyoosanue: moaens monekyinsl JJTHK.

CaMOBOCITPOU3BEICHUE, Pa3APaXXKUMOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE.

VYpOBHM OpraHM3alMy JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBIM,
TKAaHEBBIM,  OPraHU3MEHHBIA,  MOMYJISUHUOHHO-BUIOBOH,  KOCHCTEMHBIN
(OuoreoneHoTnueckuit), O6uocdepHsiid. IIporeccsl, MPOUCXOASAIINE B >KUBBIX
cucremax. OCHOBHbBIC MpPHU3HAKU KUBOro. JKu3Hp Kak (opma CyIIeCTBOBaHHUS
Marepuu. Hayku, wu3ydaromme KUBbIE CHUCTEMbl Ha pa3HBIX YPOBHSX
OpraHH3aIlHH.

Uszyuenue orcusvix cucmem. Memodwvl b6uonocuueckou Hayku. Habnwoodenue,
usMepenue, dKcnepuMmenm, cucmemamusayus, Mmemaauanus. Ilowamue o
3Q6UCUMOU U He3aeUcUMOoU _nepemennou. llnanuposanue dKcnepumenma.
Ilocmanoska u nposepka cunomes. Hynesasn eunomesa. Ilonamue 6b160pku u eé
docmogeprocms. Pazopoc 8 buonocuueckux dannvix. Quenka docmosepHocmu
NOJIVYeHHbIX pe3yibmamos. 1Ipuyunvl ucKkadiceHus pe3yibmamos SKCnepumMeHma.
lonamue cmamucmuyecko2o mecma.

Tabmumpl u cxeMbl: «OCHOBHBIE TpU3HAKH KU3HW», «buomornueckue
cucreMmbl», «CBOICTBa JKMBOM MaTepum», «YPOBHU OpraHU3ALUU KUBOU
npupoab», «CTpoeHHe KUBOTHOM KieTKn», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opranusman, «buoreonenos», «buochepar», «Metoasl
W3YYECHHUS] ’KUBOU MIPUPOIBI».

OOopyzoBanue: 1abopaTopHOE 00OPYIOBAHKE JIJIsl TPOBEACHUS HAOIIIOACHHM,
WU3MEPEHUH, SKCIIEPUMEHTOB.

JlaGopaTopHble U IPAKTHYECKUE PA0OTHI

[IpaktTuueckaspaborta «cnonp3oBanne pa3IUIHBIX METOJIOB TIPHU
W3YUYEHUU KUBBIX CUCTEM).

Tema 3. XuMHn4ecKuii cOCTaB M CTPOeHHE KJIETKHU

XUMUYECKUN COCTaB KIETKU. XHUMUYECKUE AIEMEHTBI: Makpo-
3JI€MEHTBI, MUKPOAJIEMEHTHI. BoJa 1 MUHEpaIbHbIE BEILIECTBA.

@OYHKIMA BOJBI M MHUHEPAJIbHBIX BELIECTB B KIIETKE.
[Moxnepsxanue OCMOTHYECKOTO OallaHca.

benku. CoctaB u cTpoeHHE O€TKOB. AMHHOKHUCIOTHI —
MOHOMEpHI OenkoB. HezaMeHnMbIe U 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OCIKOBOM

Buosaorus kjierku
Krnerka — cTpykTypHO-QYHKIIMOHAIbHAS €MHUIIA )KUBOTO. Mcmopus
omxpovimus kiemku. Pabomut P. I'yka, A. Jleseneyka. Knemounas meopus (7.
Llsann, M. lneiioen, P. Bupxog). OCHOBHBIE OJIOKEHHUS COBPEMEHHOM
KJIETOYHOU TEOPHH.

Memoovl  monekyisapuou  u  KIemoyHoOUu __ Ouono2uu.  MUKPOCKONUS,
xpomamozpagus, anekmpogopes, Memoo MEYCHBIX amomos,
oupgepenyuanvroe yenmpugdyeuposanue, Kyibmusuposarue kiemok. Uzyuenue
Qukcuposanunvix Kiemokx. Inekmponnas mukpockonus. Kongokanvuas




MOJIEKYJIbI (TIepBUYHASI, BTOPUYHAs, TPETUYHAsI U YEeTBEPTHUYHAs
CTpyKTypa). XHUMHUYECKHE CBOIicTBa OeyikoB. buosorunueckue
(GbyHKIMH OETTKOB.

®depMeHTBI — Owuonormueckue Kartanusaropbl. CTpoeHue
(depMeHTa: AaKTMBHBIM ILIEHTp, cyOcTpaTHas CHEeUU(UIHOCTb.
Kodepments.  Buramumnapl.  Ommums  (epMeHTOB  OT

HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBobl: MOHOCAaxapu/Ibl (TITFOK03a, pud03a U J1e30KCUpr003a),
aucaxapuabl (caxaposa, JIakTO3a) M IOJMcaxapuibl (Kpaxmad,
IJIMKOTeH, LIeJUT0103a). bruonornyeckue pyHKIUM yriieBo10B.

Jlunuasl:  TpUrauuepuisl,  GochoNUnHUabl,  CTEPOUIbI.
I'uapodunsHo-THAPOGOOHBIE CBOICTBa. buonoruueckue
¢bynkuun nunuaoB. CpaBHEHUE YITIEBOJOB, OCJKOB U JIMIUIOB
KaK UICTOYHHMKOB SHEPTHUH.

Hyxneunoseie xkucnorsl: JIHK u PHK. Hyxneoruasr —
MOHOMEpPBI HYKJIEMHOBBIX KucaOT. Ctpoenue u ¢pynkiuu JJHK.
Crpoenne u ¢ynkuuun PHK. Bugst PHK. AT®: ctpoenue u

GyHKIUH.

[MuTonorus — Hayka o kierke. Kinerounas teopust — npumep
B3auMOJEHCTBUSA Ulied U (aKTOB B HAYYHOM MO3HAHUHU. MeTo bl
U3Y4YEHHUSI KIETKH.

Knerka kak wnenoctHas jxuBas cucrema. OOIIue NpU3HAKU
KJIETOK: 3aMKHyTasi HapyxHas memOpana, monekynbl JIHK kax
reHeTUYECKUH anmnapar, cucTeMa CUHTe3a Oerka.

Tunsl KIETOK: DJyKapuOTHUYECKas M  IPOKAPUOTUYECKas.
Oco0EeHHOCTH CTPOCHHS MPOKAPUOTHIECKOM KieTku. Kierounas
creHka Oaktepuil. CTpoeHHE HYKApHOTHUECKOW  KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, 5)KUBOTHOM ¥ TPHOHOM KIIETKH.

IToBEepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs! CTEHKa,
IMKOKaMuKe, ux (ynkiuu. Ilnazmarnueckas memOpana, ee¢
coiictBa W (QyHkuuu. llurorumasmMa W €€ OpraHOWBL
OnxnomemOpannbie opranouab! kietku: JIIC, anmapar [Nonbmxwy,

Mukpockonus. BumanvHoe (npusicusnennoe) usyyenue Kiemox.

JeMoHCcTpaL UK

Ioprperet: P. Tyk, A. Jleenryk, T. IlIBann, M. Illneiigen,
P. Bupxos, K. M. bap.

TaGmuipl u cxeMbl: «CBETOBOW MHKPOCKOID, «DJEKTPOHHBIA MHKPOCKOI,
«HMctopust pa3BUTHS METOI0B MUKPOCKOITAN.

O0opyIoBaHKe: CBETOBOH MHUKPOCKOIT, MUKPOIpPENapaThl PacTUTEIbHbIX,
YKUBOTHBIX U OaKTEpUATBbHBIX KJIETOK.

JlabopaTopHble H IPAKTHYECKUE PAadOThI

[IpakTuueckaspabdorTa «3yueHne METOIOB KIIETOYHON OHOJIOTHH
(xpomarorpadus, snextpodopes, auddepeHnnaIbHOE UEeHTpUDYTUpOBaHHE,
[IOP)».

XuMun4yeckasi OpraHu3anus KjieTKu
XUMUYECKUH COCTaB KJIETKHU. MaKpo-, MUKPO- B YIBTPAMHUKPOJIEMEHTHI. Boaa
U €€ POJIb KaK paCTBOPUTEINS, peareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
Teroperysinui. MuHepaabHbIe BEIIECTBA KICTKU, UX OUOTOTHYECKas POJIb.
Ponv kamuonos u anuonos 6 knemxe.
Opranuueckue BelecTBa KiIeTku. bruonornueckue nonumepsl. benku.
AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYphl OETKOBON MOJIEKYIIBI.
[TepBuunas cTpykTypa Oenka, nenTUAHas CBs3b. BTopuuHas, TpeTuuHas,
YeTBepTUYHAsI CTPYKTYpHI. Jlenatyparus. CBoiicTBa 0enkoB. Kraccugukayus
benxos. buonornyeckue QPyHKIUU OSIKOB. [IpuoHuvl.
VYrneBosbl. MoHOCaxapubl, JUcaxapy/ibl, OJUTOCaXapyIbl U MOIUCaAXaPUIBL.
OO6mwmit r1an cTpoeHus ¥ GU3UKO-XUMHYECKUE CBOMCTBA yTIIEBOIOB.
buonoruueckue QyHKIIUU yTIEBOOB.
Jlununet. ['uapodunsro-ruapodoOHbIe cBoiicTBa. Knaccudukanus aununos.
Tpurnuuepunsl, Gochomunuabl, BOCKU, cTepousl. bruoigorndeckue GyHKIIUN
munuaoB. Odwue ceoticmea OUOI02UYeCKUX MEMOPAH — MeKyYechb,
CNOCOOHOCMb K CAMO3AMbIKAHUIO, NOLYNPOHUUACMOCHb.
Hyxkneunosbie kucnotsl. JIHK u PHK. CTpoeHue HyKJI€MHOBBIX KUCIIOT.
Hyxneoruast. [Tpunun komminementapraoctu. [IpaBuno Yapradpda. Ctpykrypa
JIHK — nBoiinas cniupans. MecToHax0xaeHHe U OHoIorndeckue (yHKIINHA
JHK. Buast PHK. ®ynkinuu PHK B knetke.




J30coMbl. [ToyaBTOHOMHBIE OPTaHOMIbI KJIIETKW: MUTOXOHJIPUH,
mactuabl. [IpoucxoxkaeHne MHUTOXOHAPUM W IacTuia. Buael
mnactua. HemeMmOpaHHBIE oOpraHOWABI KJIETKH: pPHOOCOMBI,
KJIETOYHBIA LEHTP, LEHTPUOJIH, PECHUYKH, KTYyTUKU. DyHKUIHUH
OpraHouJIOB KJIETKU. BkiroueHus.

Anpo — perynsaropHblii 1HeHTp kieTku. CTpoeHue sapa:
anepHas  o0oJlouKa, KapuoIUla3Ma, XpPOMAaTHH,  SJIPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoncTpanum:

Tlopmpemur: A. Jlesenryk, P. I'yk, T. lllsann, M. IlIneiinen, P.
Bupxos, /Ixx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, K.
M. bap.

Juacpammuer:.  «PacnpeneneHne XUMHYECKUX D3JIEMEHTOB B
HEeXUBOW mpupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B
KUBOU TIPUPOLEH.

Tabauyvr u cxemwl. «llepmonnueckas TaOIUIAa XUMHUYECKHX
AJIeMEHTOB», «CTpoeHne MOJIEKYIbI BOJIbI», «bruocuHTe3 Oenkay,
«CtpoeHune Monekynbl Oenka», «CTpoeHue QepmeHTaY,
«Hyxneunnossie kucnotsl. JJHK», «Ctpoenne monekynsr ATD»,
«CTpoeHHE 3yKapHOTUYECKOU KIETKH», «CTpOCHHE MKUBOTHOM
KiIeTkn», «CTpoeHue pacTUTeNbHOM KIeTkn», «CTtpoeHue
MIPOKApUOTHYECKON  KJIeTku», «CTpoeHue sapa  KIETKN»,
«YrneBoab», «Jlunuasn.

ObopyoosaHnue. CBETOBOW MHKPOCKOM, OOOpYJAOBAaHHE st
MpOBEJeHUST  HAOMIONEHWI, W3MEepeHUld,  OIKCIEPUMEHTOB;
MUKPOIIpEnapaThl pacTUTEIBHBIX, KUBOTHBIX M OAaKTEPHATBHBIX
KJIETOK.

JlaboparopHble H IPaKTH4YeCKue padoThI:

Jlabopamopnas paboma Ne 1. «/I3ydeHue KaTaIUTUYECKOU
aKTUBHOCTH (DEpMEHTOB (Ha MpUMEPE aMIJIa3bl MU KaTajasbl)y.

Jlabopamopnas paboma Ne 2. «3ydeHue cTpOEHHs KIETOK
pacTeHUi, )KUBOTHBIX M OaKTEpUil O] MUKPOCKOIIOM Ha FTOTOBBIX

Crpoenue moisiekynbl ATD. Makpospeuueckue cesazu 8 monexyie ATP.
Buonocuueckue pynkyuu ATD. Boccmanosiennvie nepenocyuku, ux Qyukyuu
6 knemxe. Apyeue nyxneozuompugocamol (HTD). Cexsenuposanue JIHK.
Memoobl cenomuku, mpanckpunmoMuKy, NPOMeEoOMUKU.

Cmpyxkmypras buono2us. buoxumuyeckue u buodusuueckue ucciedosanus
CcoOCmasa u nPOCMPAHCMEEHHOU CMpPYKmypbl buomonexkyi. Mooenuposanue
CIMPYKMYPbl U QYHKYUL OUOMONEKYA U UX KOMNIeKkcos. Komnvromepnuviil ousauin
U Op2aHUYEeCKULL CUHIME3 OUOMONEKYL U UX HENPUPOOHBIX AHAIO208.
JdemoHcTpamun

Loptpertst: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. IIpy3usnep.

[{uarpammbl: «Pacripeenenre XUMUIeCKUX 3JIEMEHTOB B HEKUBOU IIPUPOJIEY,
«Pacrnpenenenre XMuMHUYECKUX AIIEMEHTOB B dKUBOU PUPOAE».

Tabnuipl u cxeMbl: «llepuoandeckast TaOIUIIA XUMHUYECKUX JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbDY, «BellecTBa B cocTaBe OpraHu3MOBY,
«CTtpoeHne MoJiekyibl 6enkay, «CTpyKTypbl O€JTKOBON MOJIEKYIBI»,
«CTpoeHHe MOJIEKYT YIIIeBOJOBY», «CTpOeHNE MOJIEKYII JIUITHUIOBY,
«HyxknenHosble KucnoTel», «CtpoeHne Monekyinsl ATO».

OO6opyaoBaHue: XUMUIECKast ocya u 000pya0BaHuUe.

Jlabdopamopusie u npaxkmuyeckue padonivl:

1. Jlabopamopuas paboma «Obrapysicenue Oeakos ¢ noOMoubIo
KQUeCmBEeHHbIX PeaKyully.

2. labopamopnasa paboma «Hccredosanue HYKIeUHOBbIX KUCLIOM,
BbLOCNICHHBIX U3 KIIEMOK PAZTUYHBIX OP2AHUSMOBY.

CrpoeHue M QyHKUIMHU KJIETKH

THUmbl  KJIETOK: JyKapuOTHYeCKass W MPOKapUOTHYECKAsl.
(GyHKIIMOHATBHBIE 00Pa30BaHMS KIETKH.

CtpoeHue NpOKapHUOTHYECKON KIETKH. Kiemounas cmenka Oakmeputi u
apxeii.  OcobenHocmu __cmpoenus _2emepompo@Hou  u _ asmompodHou
npoKapuomuyeckux kiemox. Mecmo u pons npokapuom 8 OuoyeHo3ax.

CrtpoeHue 1 QyHKIIMOHUPOBAHHUE 3YKAPHOTHIECKOM KiieTku. [Ima3zmMarudeckas
MeMOpaHa (rmasmMaiemma). CTpyKTypa Iia3MaTideckoi Mmemopanbl. TpaHcmopt

CrpykTypHO-




MUKpOIIpenaparax u UX OUCaHHUE».

BEIIIECTB Yepe3 IMIIa3MaTHIECKyI0 MeMOpaHy: maccuBHbINA (auddy3us, o0aeryeHHas
mudQy3ns), akTUBHBINA (TIEPBUYHBIA W BTOPUYHBIH AKTUBHBIM TPAaHCIOPT).
Honynponuyaemocmo __membpanwvi.  Paboma  mampuiikaiueso2o  Hacocd.
Onooyumos: _nunoyumos, Gazoyumos. Ixzoyumos. Kremounas cmenka.
Cmpyxkmypa u QyHKUUYU KIemOYHOU CMEHKU PACmeRUll, 2pubos.

Huromnnasma. L{umosons. Llumockenem. /leuscenue yumonnazmoi. OpraHou bl
kieTku. OpHoMeMOpaHHBIE OPraHOMIBI KJISTKH: SHJIOIUIA3MaTHYeCKas CETh
(OIIC), anmapat oK, TU30COMBI, UX CTpPOCHUE M (YHKUUHU. B3aumocesss
00HOMeMOpanHbIX op2anoudos kiemku. Cmpoenue cpanyiapHo20 pemuKyayma.
Mexanns3Mm HanpasiaeHus 6enkoB B DIIC. Cunmes pacmsopumuix beaxos. Cunmes
KIemoYnblx __Memopan.  Inaokuil  (a2pauyisapHsiil)  3HOONIASMAMUYECKU
pemuxyaym. Cexkpemopuas ¢yuxkyus _annapama 1 onvoocu. Moauduxanus
O0enkoB B ammapare [onpmku. CoprhpoBka OelkoB B ammapaTre | OJIbIKH.
TpancnopT BelecTB B KiieTKe. Bakyonu pacTuTeIbHBIX KIETOK. Kiemounsiii cox.
Typeop.

[TomyaBTOHOMHBIE OpTaHOUIBI KJIETKH: MUTOXOHJIPUH, TTACTUIBI.
Ilpoucxooicoenue mumoxonopuii u naacmud. Cumbuozcenes
(K. C. Mepeoickosckuii, JI. Mapeyauc). CTpoenne 1 GyHKIIMY MUTOXOHAPHNA 1
miactu. [lepsuunvle, 6MOPUYHBLE U CLONCHBLE NAACHUObLL
Gomocunmesupyrowux 3ykapuom. XIoporuiacThl, XPOMOILIACTHI, TIEHKOIIIACTHI
BBICIINX PACTEHHM.

HememOpanubie opranonabl kietku CtpoeHne 1 (GyHKIIUH HEeMEMOPaHHBIX
opraHouioB KieTku. Pubocomel. [IpomexyTodHbie PrIaMeHTHl.
Mukpogunamenmol. AKTUHOBBIC MUKPOGMIAMEHTEI. Mbliueynble Kiemxu.
AKTHHOBBIE KOMIIOHEHThI HEMBIIEYHLIX KIETOK. Mukpompybouku. Knemounwiu
yernmp. Cmpoenue u 0suiceHue H#ceymurkos u pecuudek. Muxkpompybouxu
yumonaazmul. Llenmpuons. BelkH, aCCOMMPOBAHHEIEC ¢ MUKPO(GHIIaAMEHTAMU
1 MHKPOTPYOOYKaMH. MOTOpPHBIE OCIIKH.

Anpo. Ob6onouka siapa, XpOMaTHH, KapuoOIUIa3Mma, SIAPBIIIKH, UX CTPOSHUE
u GyHKIUU. HA0eproiil benkogulil mampukc. [Ipocmpancmeennoe pacnonodicerue
Xpomocom 8 unmeppasnom_sope. DYXpOMAaTHH M TE€TEPOXPOMATHH. bherku
xpomamuna — 2ucmonsl. JIMHAMHKA siIepHOM 000JI0YKH B MHUTO3€. SlmepHbIi

TPaHCIIOPT.




Kinerounsie BxmroueHus1. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK SYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

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

Tabmuner u cxeMmel: «CTpoeHHE JYKapHOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KIEeTKW», «CTpoeHHuE pacTUTENbHON  KIETKW», «CTpoeHue
MUTOXOHJIpUNY, «Snpoy, «CTpoeHne MPOKAPHUOTUYECKON KIICTKI.

OO0opyIoBaHMe: CBETOBOW MHKPOCKOI; MHKPOIpEnapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK; MUKPOTIpENapaThl 0aKTEpUATbHBIX KIETOK.

JlaGopaTopHble 1 IPAKTHYECKHE PA0OTHI

1. TabopatopHasa pabora «/3yueHue CTpoeHUs KIETOK Pa3IMUHBIX
OpPTaHU3MOBY.

2. Ipaxmuueckasnpaboma «Uzyuenue c6olicme KiemoyHoul
MeMOpambly.

3. Jabopamopnas paboma
U 0enia3mMoau3a 8 pacmumeibHbix KIemKaxy.
4 [Ipaxmuueckaapaboma «H3yuenue 08udicenuss YUmonia3mol
8 PACMUMETbHBIX KASMKAXY.

«Uccnedosanue niasmoausa

Tema 4. ZKusHeaeaTeJbHOCTb KJICTKH

OOMeH BelecTB, WIH MeTa00IU3M. ACCHMUIISIUS
(mmacTudeckuit o0OMeH) U TUCCUMMIISIIINS (SHEPreTUYECKUN
oOMeH) —

JIB€ CTOPOHBI €MHOTO Tpoliecca MeTaboau3ma. Poib 3akoHOB
COXPAaHEHHUs BEIIECTB U DHEPTHH B IOHUMaHUU METa00In3Ma.
Tunsl oOMeHa BelecTB: aBTOTpoHbIH 1 rerepoTpodHbIit. Poib
(bepMeHTOB B OOMEHE BEIIEeCTB U MTPEBpAIEHUH SHEPTHH B
KJIETKE.

dotocuntes. CBeToBas U TeMHOBas das3wl hoTocuHTE3a. Peakim
dbotocunTe3a. DPPekTUBHOCTh POTOCHHTE3A. 3IHAUCHUE
¢dorocunTe3a IS KU3HU Ha 3emiie. BimsiHue yciioBuil cpebl Ha

OOMeH BellecTB U MpeBpallleHHe YHEPTUHU B KJIETKe

ACCUMUJISIIINS U JUCCUMMIISIIUS — JIBE CTOPOHBI MeTaboan3Ma. Tumbsl ooOMeHa
BEIIECTB: aBTOTPOGHBIN M reTepoTpOoHBIN. YdacTHe KUCIOpOaa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obOecrieueHue kieTku: mnpespamieHne AT
B 0OMeHHBIX Tmporeccax. PEepMEHTATUBHBIN XapakTep PEaKIui KIETOYHOTO
Metabonm3ma. DepMeHTBI, WX CTPOCHHE, CBOMCTBA M MEXaHWU3M JICHCTBUS.
KodepmenTtsl. OTnmuanst pepMEeHTOB OT HEOPTAaHUIECKUX KaTaau3atopos. benku-
AKTUBATOPHI M OETKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTU (hepMEHTATUBHBIX
peakmuii OT pa3ITuIHBIX (AaKTOPOB.

[lepBUYHBIII CHHTE3 OpraHUYECKUX BEUIECTB B KieTke. DOTOCHHTES.
Anoxcueennbvlti u oxcueenuvlli pomocunmes y daxmepui. Ceemocobuparowue
nUCMEeHMbl U NUSMEHMbl PeakyuonHo20 yenmpa. Pojib XJ0pOIJIacTOB B IPOLECCE
dotocunTe3a. CeroBas U TeMHoBas Gasbl. Pomoodvixanue, Cz, Cy. 1 CAM-

munvl_gomocunmesa. IIpogykTUBHOCTb (poTOCHHTE3a. BiusiHue pasmuuHbIx




(oTOCHHTE3 M CITOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTCHHUU

XeMOCHHTEe3. XEMOCHHTE3UPYIOIINE OakTeprn. 3HaUCHUE
XEMOCHHTE3a JJIs )KU3HU Ha 3eMJIe.

DHepreTu4eckuii 0OMeH B KJeTKe. Pacienienue BemnecTs,
BbIJIETICHUE U aKKyMYJIMPOBAHHE SHEPTUU B KIETKE. DTarlbl
’HEepreTuveckoro ooMena. I nukomnus. bpoxeHue u ero BUbl.
KucnopomHoe okuciieHHe, UK KIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunuponanue. IHPeKTUBHOCT
HEPreTUIECKOro OOMeHa.

Peakmum matpudHoTro cuHTe3a. [ eHeTHIecKkast ”HPOpMAaIws 1
JUHK. Peanu3zanus reHeTHueckoi MH(GOpMAaIIUH B KIJIETKE.
I'eHeTruecKuil KO ¥ €ro cBOMCTBA. TPaHCKPUIILIKS — MAaTPUYHBIN
cunte3 PHK. Tpaucusmuus — OuocunTtes Oenka. DTarnbl
tpancasauu. KogupoBanue amuHokuciaot. Poss pubocom B
O6uocuHTe3e Oernka.

Hexknerounsie ¢popMbl xu3HH — BUpYCHI. MlcTopust OTKpBITUS
BupycoB (/[.1. BanoBckuit). OcoGEHHOCTH CTPOEHUS U
KU3HEHHBIN UK BUpycoB. bakrepuodaru. bonesnu pacrenuti,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc
uMMyHO-edunurta yenoseka (BUY) — Bo3oyaurens CIINda.
OOpaTHas TpaHCKPUIIIMS, peBepTa3a U HHTErpasa.
[IpodunakTrka pacpocTpaHEHHUSI BAPYCHBIX 3a00JICBaHUIA.

JleMoHcTpanuu:

[Toptpetsr: H. K. Konbrios, JI. . UBanoBckuii, K. A.
Tumupsizes.

(hakTOpoB Ha CKOPOCTH POTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuQUUUpYOIIKUE OaKTepUH, >Keae300aKTepuu, cepoOaKkTepru, BOAOPOIHbIE
OakTepun. 3HaYEHNE XEMOCHHTE3A.

AHa3poOHbIe oOpraHu3Mbl. Buubl OposkeHus. [Ilpodykmul Opocenus u ux
UCNONIbL308AHUE _4el08eKOM. AHa3poOHble MUKPOOP2AHUMbL _KAK _00beKmbl
buomexnonocuu u 6030youmenu boaesnell.

AspoOHBIE OpraHu3Mbl. JTambl SHEpreTUIecKoro oomena. [loaroroButensHbII
stan. ['ukoan3 — O6eCKUCIOPOIHOE PACIICTITICHHE TIIFOKO3BL.

buosiornueckoe OKUCIEHME, WM KIETOYHOE JbIxaHue. Poiabp MUTOXOHApPHI
B Ipoleccax OHOJNIOTUYECKOTO  OKHUCIeHUS.  [{ukiuyeckue  peaxyuu.
Oxucaumenvroe _gocghopunuposanue. IHEprusi MEMOPAHHOTO TpagucHTa
npoToHOB. Cunme3z AT®: pabora nporoHHOU ATD-cuHTasbl. [Ipeumywecmesa
a’pobHo20 _nymu obmeHna eewgecms neped ana’poodoHviM. dgdexmusrnocmy
9Hepeemuueck020 0OMena.

JleMoHCcTpaLun

Ioprperer: JIx. IIpuctiu, K. A. Tumupsize, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabaune! u cxembpl: «POTOCUHTE3Y, «IHEpreTuueckuii oomeny, «buocunres
oenka», «Ctpoenne hepmMeHTa», «XEMOCHHTE3).

O0opyI0oBaHKEe: CBETOBOI MUKPOCKON; 000pyI0BaHHE JJIsl IPUTOTOBIICHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopusie u npakmuyeckue padomal

1. JlabopamopHas paboma «Hszyuenue KAMaaumuyeckou
akmuenocmu hepmenmos (Ha npumepe amMuLazbl UIU Kamaidasvi)y.

2. labopamopHnas paboma «M3yuenue  hepmenmamusHozo
pacujenienus nepoxKcudd 6000p00a 8 pacmumeibHblX U HCUBOMHBIX KIeMKaAXy.

3. labopamopnas paboma «Cpasuenue npoyeccos pomocurnmesa
U XeMOCUHME3Ay.

4, labopamopHas
U ObIXAHUSY.

HacnencrBennasi uHgopmanusi 4 peaju3anus eé B KileTKe
Peakuuu MatpuuHoro cunrtesa. [IpUHIUMI KOMITIEMEHTAPHOCTU B PEAKITUSX

pa boma «Cpasuenue npoueccos 6D09fC€Huﬂ




Tabnuiel ¥ cxeMbl: « TUIbI MUTaHUS, «MeTadoIru3M,
«MUTOXOHAPUS», «KIHEPTETUICCKUN OOMEHY, «XIIOPOILIACT,
«Dotocuntesy, «Ctpoenne [JHK», «Ctpoenue u
(GyHKIIMOHUpOBaHKE TeHa», «CuHTe3 Oenkay, «[ eHeTrnueckuii
Ko, «Bupyce», «bakrepuodarny, «CTpoeHHEe 1 )KU3HEHHBIH
LUK BUpYyca

CIINda, 6akTepuodaray, «Permukaus JHK».

Obopyoosanue: moaenu-ammiukanuu «Y asoenue JIHK u
TpaHCKpuIus», «bruocuaTes 6enka», «CTpoeHUE KISTKI;
Mozeinb ctpykTypsl JTHK.

MaTpUYHOTO  CHHTe3a.  Peanu3auust  HacjleICTBEHHOW  MHOOpMaLUU.
I'eneTnueckuii kox, ero ceoucrTea. TpaHckpunuus — matpuusbii cuHTe3 PHK.
[IpyuHIMIBI ~ TPAHCKPUMIMHM:  KOMIUIEMEHTApHOCTb,  aHTHUIIAPAJUICIBbHOCTD,
acummeTpudyHocTh. Co3peBanue matpuyHblx PHK B sykaproTudeckoi KieTke.
Hexkonupyronme PHK.

Tpancasaus u e stansl. Yuactue TpaHcnopTHbix PHK B 6uocunTese Oenxa.
Ycnosus buocunmesa obenxa. KomupoBanue aMUHOKHCIOT. Poib  pubGocom
B OnocuHTe3e Oenka.

CoBpeMeHHbIE MPEACTABICHUS O CTPOCHHM TEHOB. OpeaHnusayus ceHoma
V_npokapuom u_3ykapuom. Pe2yniayus akmusHocmu 2eH08 YV NpOKApPUOM.
lunomesza onepona (®@. IKakob, K. Mano). MonekynaspHble MeXaHHU3MbI
OKCOPECCHH TE€HOB Y 3YKapuoT. Pojb XpoMaTHHA B PEryJsHH paboOThl TE€HOB.
Pezynayus obmennvix npoyeccos 8 kiemke. Knemounwiii 2comeocmas.

Bupycbl — HekneTouHble pOpPMBI )KU3HU U 00JUraTHbele napa3utbl. CTpoeHue
MPOCTBIX U CIIOXXHBIX BUPYCOB, PETPOBUPYCOB, Oakrepuodaron. JKusnenHuvlii
YUK JHK-coodeporcawux 8UDPYCO8, PHK-codeporcawux 8UDYCO8,
baxkmepuogacos. Qbpammuas mpancKpunyus, pegepmasd, unmezpasa.

Bupycusie 3a00neBanus 4eI0BeKa, )KUBOTHBIX, pactenuii. CIINL, COVID-19,
COLlMAJIbHBIE M MEJIUIIMHCKHE TPOOIEMBI.

buoungpopmamuka: unmeepayus u ananuz donvwux maccueos («bigdatar)
CMPYKMYPHLIX ~ Ouonoeudeckux  OawHvlx. Hamomexnonocuu 6 6uonocuu
u wmeouyune. Ilpoepammupyemvie ¢ynkyuu o6enkos. Cnocobvl O0ocmasku
Jexapcme.

JleMoHCcTpPaLun

Ioptpetst: H. K. Konsuos, /1. 1. IBaHOBCKHIA.

Tabmumpl u cxembr: «buocunres Oenka», «I'eHeTnyeckuii kKoa», «Bupycs,
«bakTepuodarm».

JlabopaTopHble n NpaKTHYecKHe PadoThI

[Ipaktuueckas paboTa «Co3mnanue MoJIelIu BUPYCay.

Tema 5. PazMHOXkeHHe M MHANBHAYAJbHOE PAa3BUTHE
OPraHu3MOB

KieTounbIi 1IUKII, WA KU3HEHHBINA UK KJIeTKU. HTepdasza u

Kn3HeHHBIH UK KJIEeTKHA
Knerounsnii 1ukn, ero mnepuonsl U perymsinus. HWHTtepdaza u MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpoTeKatomux B uHTepdasze. [loaroToBka KiIeTKu




muto3. I[Iponeccsl, mporekaromue B unrepdase. Permmukanus —
peakuuss MarpuuHoro cuHTe3a JIHK. Crpoenme xpomocom.
XPpOMOCOMHBIN HAOOP — KapHOTHUIIL. JIUTUIONTHBIA U TaITIONAHBINA
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTomornyeckne OCHOBBI
Pa3MHOXKEHUS ¥ MHIMBUTyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenune wierku — wMuto3. Cragum muto3a. Ilponeccsl,
MPOUCXOJSIINE HAa Pa3HBIX CTAaUsAX MHTO3a. bHojormueckwuii
CMBICJI MUTO3A.

[Tporpammupyemasi TuOeIb KJIETKH — arorTo3.

@opMBI pasMHOKEHHST OPraHU3MOB: OECIIOIOE M IOJIOBOE.
Buner Oecrionnoro pasMHOMXEHUS: JelieHHe HaJBOE, MOYKOBAaHUE
OJIHO- U MHOT'OKJIETOYHBIX, CIHOpPOOOpa3OBaHUE, BEreTaTHBHOE
pa3MHOXkeHue. VMcKkyccTBeHHOE KIIOHMPOBAHHE OPraHHU3MOB, €ro
3HAYEHUE JIJIS CENEKIINU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIANYHUS OT OECIIOIIOTO.

Meiio3. Cragun Meiioza. llponeccsl, npoucxopsmue Ha
cragusax merosa. [ToBenenune xpomocom B Meio3e. Kpoccunrosep.
buonornueckuii cMbICII M 3HaUEHUE ME03a.

l'amerorenes — mpouecc 00pa30BaHUS MOJIOBBIX KJIIETOK Yy
KUBOTHBIX. [lo7OBBIE JKE€l€3bl: CEMEHHUKHM U  SAUYHHUKH.
OO0Opa3oBanue W pa3BUTHE TOJOBBIX KIJIETOK rameT
(cmepmaro3oup, SHIEKIETKA) — CHEPMATOr€HE3 U OOTEHE3.
OcCOOEHHOCTH  CTPOCHHSI  SUIEKICTOK U CIIEPMATO30HIOB.
OnnonorBopenue. [TapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE
pa3Butue (AMOpUOTEHE3). DTambl SMOPUOHAIBHOTO Pa3BUTHUS Y

MTO3BOHOYHBIX KUBOTHBIX: npobieHue, racTpyJsus,
OpraHOT€HE3. [TocTamOpHoHansHOE pa3BUTHE. Turmbt
MOCTAMOPHOHAIBHOTO pa3BUTHUSA: npsiMoe, HenpsmMoe

(mmumHOYHOE). BrnusiHMe cpenbl Ha pa3BUTHE OPTraHH3MOB;
(bakTOpBl, CIOCOOHBIE BBI3BIBATh BPOKICHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS:
CTPOCHHME CEMEHH, CTaJUU PA3BUTHS.

K genenuro.  Ilpecunrerndeckuit  (MOCTMHUTOTHYECKHH),  CHHTCTHYCCKHI
Y TIOCTCUHTETHYECKUN (TIPEMUTOTUYECKUI ) IEPUOJIBI UHTEP(A3BI.
Mampuunvii_cunmes JJHK — penauxayus. Ipunyunvr penauxayuu JTHK:
KOMNACMEHMAPHOCb, NOJIYKOHCEPBAMUBHLI _CUHME3, AHMUNAPAIEAbHOCb.
Mexanusm penauxayuu JITHK. Xpomocomwst. Cmpoernue xpomocom. Tenomepnvi u
menomepaza. XpoMoCOMHbIL __HAOOp  Kiemku — _ Kapuomun. J[uniououvii

U_2aniouonblil Ha60Dbl xpomocom. I'omonocuunvie xpomocomul. Ilonosvie
XDOMOCOMDL.
I[CJ'ICHI/IC KIICTKH — MMTO3. CTaI[I/II/I MHUTO3a MU IIPOUCXOIAAINIUEC B HHUX

nporecchl. unvt mumosa. Kapuoxunesz u yumoxune3. buojaornyeckoe 3HaU€HHUE
MHTO3a.

Perynsmuss MUTOTHYECKOTO NHKIA KIETKU. [Iporpammmupyemasi KieTodHas
rubenp — amnoITos.

Knemounoe s0po, xpomocomwi, pynkyuoranbras cenomuxa. MexaHu3Mbl
npoaudepanuu, audhepeHIMPOBKH, CTapeHHs U THOeH KiIeToK. «[ludposas
KJIETKa» — OHMOMHOOPMATHUYSCKUE MOJIENN () YHKIIMOHUPOBAHUS KIIETKH.

JleMoHCcTpaLun

Tabmuipl u cxembl: «KU3HEHHBIA UK KIETKH», «Muto3y», «CtpoeHue
xpomocomy, «Pemnmukarms JTHK.

O0opyIoBaHKe: CBETOBOM MUKPOCKOI; MUKpoIipenapaThl: «MHUTO3 B KIIETKax
KOpeIlIKa JTyKay.

JlabopaTopHble n NpaKTHYecKHe PadoThI

1. Jlabopatopuas pabGorta «M3yueHne XpOMOCOM Ha TOTOBBIX
MHUKpOTpernaparax.

2. JlabopatopHaspabota «HabmoaeHne MUTO3a B KIIETKaX KOHYHMKA
KOpeIlIKa JTyka (Ha TOTOBBIX MUKPOTpEenaparax)y.

Cmpoenue u ynkuuu op2anumos

bBuonocuueckoe pasnoobpasue opeanuzmos. QOHOKIemouHble, KOTOHUANbHDBLE,
MHO2OKAEMOYHbIE OPSAHUSMDBL.

Ocobennocmu cmpoeHust U HCUZHEOesIMeEIbHOCHU 0OHOKICNOYHbIX OP2AHUBMOSE.
Bbaxmepuu, apxeu, oonoxnemounvie 2pudvl, 0OHOKIEMOYHbIE 8000POCAU, OPYUe
npomucmyl. Kononuanvuvle opeanuzmol.

Bzaumocesnse _wacmeii  MHO20KIEMOYHO20 OpP2AHUSMA.

Tkanu, opz2amnwi




JdemoncTpanum:

Tabnuyvr u cxemvl: «Popmbl PAZMHONCEHUS OP2AHUIMOBY,
«/{6olinoe  onnooomeopeHue Yy  YBEMKOBLIX  PACEHULL,
«Becemamuenoe pazmHoocenue pacmenuti», «/lenenue Kiemxu
oakxmepuiiy, «Cmpoenue nonogvix Kiemoky, «Cmpoenue
xpomocomwry, «Knemounwviti yuxny, «Penauxayus JHKY,
«Mumosy, «Meiioz», «llpamoe u Henpsamoe pazeumuey,
«l'amemozenes y maekonumarowux u uenogeka», «Ocnoenvie
cmaouu OHmMozeHe3ay.

Obopyoosanue: MUKPOCKON, MUKponpenapamaol
«Cnepmamo3ouovi MIEKONUMAuLe2oy, «liiyexnemrxa
maexonumarouwje2oy, «Kapuoxunes 6 knemkax Kopewka ayKay,
MA2HUMHASA MOOeNb-annaukayus «/lenenue Kiemkuy»;, Mooelb
JHK, mooenv memagpasznoti xpomocomui.

JlabopaTropHble U IPAKTH4YEeCKUE PadOThI:

Jlabopamopnas paboma Ne 3. «Ha0iroieHne MUTO3a B KJIETKaX
KOHYHKA KOpEIIKa JTyKa Ha TOTOBBIX MHKpPOIIpernapaTaxy.

Jlabopamopnas paboma Ne 4. «3yueHne CTPOCHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTaxy.

u cucmemol op2anos. Op2anuszm Kak eouroe yenoe. I omeocmas.

Txkanu pacmenun. Tunvl _pacmumenbHblx _mKauel. 0bOpazoeameibHasl,
NOKDOGHAs, NPOBOOAULAs, OCHOBHAs, Mmexanuyeckas. Qcobennocmu cmpoenus,
DVHKYULL U PACRONIONCEHUS MKAHEL 8 OP2AHAX PACIEHUIL.

Tkanu srcusomuvix u_yenosekda. Tunvl JCuU8OMHBbIX MKAHEU. dNUMENUALIbHAA,

coeouHumenvuas, mviueuynas, Hepenas. QOcobennocmu cmpoenus, QVHKUUU
U DACNONOJICEHUS IMKAHEL 8 OP2AHAX HCUBOMHBIX U Yel08eKd.
Opezanvl. Becemamuenvle u cenepamushvie opzaubl pacmenuti. Opzanbl

U_Ccucmembl_0p2ano8_JCUBOMHLIX U_yYenosexka. DYyHKyuu op2anos u_cucmem
0peanos.

Onopa _mena _opeanuzmos. Kaprkac pacmenuii. Cxenemvbl  0OHOKICMOYHbIX
U MHO20KIeMOYHbIX Jdicusomubix. Hapyocuoll u enympennui ckenem. Cmpoenue
U MUNbL COCOUHEHUS KOCELL.

Meuosicenue  opeanuszmos.  Jleudxcenue  0OHOKICMOYHbIX  OP2AHUSMOS.
amebouonoe, Hc2ymuKosoe, pecHuynoe. Jleuicenue Muo20K1IemoynblX PACMEHUlL.
mponusmvl_u_Hacmuu. J8udcenue MHO20KICMOYHbIX HCUBOMHbLIX U Yell0BEKA.
Mmouiuteynasn cucmema. Pegpnexc. Crenemmnvie mbluiybl U ux paboma.

Tumanue opeanusmos. Ilocnowernue 600bl, YeIeKUCI020 2A3d U MUHEPATIbHBLX

eeujecnie pacmeruimMuU. Tlumanue HCUBONMHBLX.
BHympunOﬂocmHoe U 6HYMPUKTIEMOUYHOE nuuieeapenrue. Tumanue no360H04HbIX
HCUBOMHbIX. Omoenbl nuuesapumenvuoco _mpakma. IluwesapumenvHole

orcenesvl. Hluwesapumenvuas cucmema yeno-6exd.

Lvixanue opeanuzmos. vixanue pacmenuii. [lvixanue Hcusommubulx. ﬂud)d)wuﬂ
2a308 __yepes nosepxnocms _ kaemku. Kooicnoe oblxauue. Joixamenvuas
nosepxuocms. Kabepnoe u _nezounoe ovixauue. Jlbixanue no380HOYHbLIX
JCUBOMHBIX U 4EN08EKA. IBONIOUUOHHOE _VCAONCHEHUE CMPOCHUS NESKUX
NO3680HOYHbIX _HCUBOMHbBLX. [bixamenvHas cucmema _uenosexa. Mexanuzm
BeHmuiAyuUU NESKUX y nmuy _u__miekonumarowux. Pesynsayus ObIXAHUS.
Llvixamenbrvie 00bEMDL.

Tpaucnopm eeujecms y _opeanuszmos. Tpancnopmuvie cucmembl PacmeHull.
Tpancnopm sewecms v orcusomuwlx. KposenocHas cucmema u_eé opeambl.
Kposenocnas cucmema no360HOYHBIX JICUBOMHBLIX U YEN0BCKA. Cep()ue,
KDOBEHOCHblE COCV@bl u kposv. Kpyeu KDO@OO6DCIW€HM}Z. D6onI0YUOHHbLE




VCIIOJNCHEHUS. CIMPOEHUS_KDOBEHOCHOU CUCINEMbL _NO360HOYHBIX HCUBOMHBLX.
Paboma cepoua u ee pecynayus.

Buidenenue y opeanuzmos. Boioenenue y pacmenutl. Boidenenue y jcusommulx.
Coxpamumenvuvle _sakyoau. Opeanvl _sbloenenus.  DPuivmpayus, cexpeuus
U_0bpammuoe 8cachléanue KAk Mexanusmvl pabomwl opcanos evioenerus. Cesasv
NOAOCIU_Mend _C_KPOBEHOCHOU U 8blOeIUmMEnbHoU cucmemamu.  Bvidenenue
V N0360HOYHbIX dcusomublx u yenoseka. Ilouku. Cmpoernue u pynKyuonuposanue
Hegpona. Qbpazosanue Moyl y 4eiosexa.

Sawuma y opeanusmos. 3awuma vy 00HOKIEemMOYHbIX op2anuzmos. Cnopol
bakmepull U _yucmovl Npocmeuux. 3auuma_y MHO20KIEMOYHbIX DPACHEHUIL.
Kymuxyna. Cpeocmea naccustou u xumuyeckou sauumaol. Pumonyuoui.

Sawuma Yy MHO20KIEMOYHbIX dHcusomubix. 1IoKposbl 1 ux npouzsooHble.
Sawuma _opeanuszma_om_bonesneu. Ummynnas cucmema yenosexa. Knemounwiii
U 2yMOpanbhblil uMmyHumem. Bpoowcoenniii u npuobpemennbiil cneyugduyeckuil
ummynumem. Teopus KIOHANbHO-cenexmueno2o ummyrnumema (I1. Dpaux, D. M.
bepnem, C. Townecasa). Bocnanumenvnvie omeemwvt opeanusmos. Poib
BDONCOCHHO20 UMMYHUMEMA 6 PA3GUMUU CUCTNEMHbIX 3a001e8aHUll.

Pazopasicumocmo u pecynayus V OP2AHU3MOS. Pazopasicumocmo
V OOHOKIEMOYHbIX _opeanusmos.  Taxcucwl.  Pazopasicumocms  u pecynayus
y pacmernuil. Pocmosbvle seuwjecmea u ux snauenue.

Hepeuas cucmema u_pedaexmoprnas_peyiayus_y _ocusomuvix. Hepenas
cucmema__u_e€ _omoenvl. IONOUUOHHOE VCAONCHEHUE CMPOCHUS, HEPEHOU
cucmemvl y dHcusomubix. Omoenvl 201086H020 M0320_NO360HOYHbIX HCUBONHDLX.
Pednexc u pechrexkmopnas oyvea. bezycnosnbvie u yciosuvie pegiexchni.

T'ymopanvuas pecynayus u 9HOOKDUHHAS CUCNEMA HCUBOMHbBIX U YEN06EKA.
JKenesbl  dHOOKpUHHOU _cucmemvl U UX 2OpMOHbL. Jleticmeue 20pMOHOS.
Bzaumocsaze nepsnou u 3HOOKpunHOU cucmem. 1 unomanamo-eunoguzapnas
cucmema.

Hemoncmpauuu

Ilopmpem: U. 1. Ilasnos.

Tabnuyvl _u cxemvt:. «QOHOKIEMOYHbIE 8000pOCIUY, «MHo2oKIemoyHble
godopocauy, «baxmepuuy, «lIpocmetiumuey, «Opeanvl Y6emMKOBbIX PACEHULLY,
«Cucmembl _0peano6 NO360HOYHBIX _JHCUBOMHbLIXY, «Buympennee cmpoenue




Hacexombixy, « Tkanu pacmenuily, «Koprnesvie cucmemuvry, « Cmpoernue cmebnsy,
«Cmpoenue aucmogou naracmunkuy, « Tkanu orcusomusixy, « Ckenem uenosexay,
«lluwesapumenvuas cucmemay, «Kposenocuas cucmemay, «vixamenvras
cucmemay, _«Hepsenas  cucmemay, «Koowcay, «Mvuueunas  cucmemay,
«Buvlderumenvras cucmemay, « JHOOKpunnas cucmemay, « Cmpoenue Muluilbly,
«Ummynumemy, «Kuweunononocmuviey, «Cxema numanus _pacmeHnuiiy,
«Kposernocuvie cucmemvl NO360HOYHbIX dtcUBOMHbIXY, «Cmpoenue 2uopuly,
«Cmpoenue nranapuuy, «Bnympennee cmpoenue 002icoeso2o uepsay, «Hepenas
cucmema___pvioy, «Hepsnas cucmema nseywxuy, «Hepenas cucmema
npecmuikaouwuxcay, «Hepsnas  cucmema nmuyy, «Hepenas cucmema
Mmaekonumarowuxy, «Hepsnas cucmema uenosexay, «Pegrexcy.

Obopyoosanue.: ceemosoll MUKDOCKON, MUKPONpenapamovl 0OHOKICIMOYHbIX
OP2AHUBMO8;  MUKDONDENApamol _MKAHel, DAKOGUHbL _MOIOCKO8, KOMIEKUUU
HACEKOMbIX, USTIOKONCUX, IHCUBLLE IKICMNIAPLL KOMHAMHBIX PACMEHUU, 2epbapuu
pacmenull _pasHblx _0moeNoes, 6IANCHbIE Npenapambvl _HCUBOMHbLIX, CKelembl
NO360HOYHbIX, KOJACKYUU OECNO360HOYHbIX IHCUBOMHbBIX, CKelem YenoeeKd;
obopyoosanue 0N 0eMOHCMPAYUY _NOYEEHHO20 U B8030VUIHO20 NUMAHUS
pacmenull, pacuienieHus Kpaxmaia _u_0Oenkos nod oelcmeuem @HepmMenmos;
0bopyoosanue 01 0eMOHCMPAYUL ONBIINOE N0 USMEPEHUIO HCUSHEHHOU EMKOCINU
JAE2KUX, MEXAHUSMA _ObIXAMEAbHbIX _OBUNCCHUL, MOOEIU 20N08H020 _MO324
DASTUYHBIX HCUBOTNHDIX.

Jladopamopusie u npakmuueckue padomaot

1. labopamoprnasa paboma «Uzyuenue mxanei pacmenuinny.

2. labopamoprnas paboma «H3yuenue mxanel HCUBOMHbLLX Y.

3. Jlabopamoprasnpaboma «H3yueHueopeanosyeemKo8020pacmenusy.

Pa3sMHoOKeHHEe U pa3BUTHE OPTAaHHU3MOB

dopMBI pa3MHOXKEHHSI OPTraHU3MOB: Oecmojioe (BKJIIOYAash BETETaTUBHOE)
U mojoBoe. Buuel Oecrmonoro pa3sMHOXKEHUS: TOYKOBAHHE, CIOPYIISAIUS,
(bparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, uiu ramersl. Meito3. Ctaauu meiiosa.
[ToBenenune xpomocoM B Mero3e. Kpoccunrosep. buonornyeckuii cMbIci MeHo3a
1 MOJIOBOI0 mpouecca. Menos u ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

Ilpedszapooviwesoe  paszeumue. I amemocenes v ocusomuwvix. Ilonosvie




arcenesvl. OOpazoBaHUE U Pa3BUTHUE MOJIOBLIX KIeTOK. CriepMaToreHe3 U OOreHes.
CrpoeHue nojIoBbIX KJIETOK.

OmiogoTBOpeHHEe M AMOpPUOHANIBHOE Pa3BUTHE KHUBOTHBIX. CrocoObl
OILUIOZOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpHOIOTUs — HayKa
O pa3BUTHM OpraHu3MoOB. Mopgocenes — 00Ha u3 21a8HBIX npobiem
ombpuonocuu. Konuenuyus mopdozenos u  modenu  mopgozenesa. Cragnu
SMOpUOreHe3a JKMBOTHBIX (Ha mpumepe Jsarymku). [IpoGinenue. Tumsl
npobnenus. [emepmunuposannoe u Hedepmuruposanuoe opoonenue. bnacryna,
Tunel Osactyn. OcoOeHHOCTH ApOOJEeHUS MIIEKONUTAIOMIUX. 3apOo/blIIeBble
JTUCTKU (TacTpymsius). 3aKkiiajka OpraHOB U TKaHEW M3 3apOJbIIIEBHIX JUCTKOB.
B3aumHoe BaMsHME wYacTel pa3BHBAIOIIETOCs 3apoibliia (IMOpUOHANbHAS
UHAYKIMS). 3aKkiadka NniaHa  CcmpoeHusi  HCUBOMHO20 KAK _ pe3Vibmam
uepapxuyeckux esaumooeticmeuil 2enos. BivsHue Ha SMOPUOHATILHOE pa3BUTHE
pa3IUYHbIX (PAKTOPOB OKPYKAIOLIECH CpeIbl.

Poct wu pasButne xuBOTHBIX. [locTamOpuoHanbHbi mnepuon. Ilpsmoe
u HempsiMmoe  pa3BuTHe. PaszButume ¢ Meramopdo3oM y 6ecrio3BOHOYHBIX
U TIO3BOHOYHBIX XMBOTHBIX. buojornyeckoe 3Ha4eHHE MPSIMOTO U HEMPSIMOTO
Pa3BUTHsA, UX PACIIPOCTPAHEHUE B IpUpoLe. 1unvt pocma dcusommubix. Paxkmopwl
peayisayuy _pocma Hcugomublx u_yenogexka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHA y )KMBOTHBIX U uesioBeka. llepuonbl oHTOreHesa uenoseka. CrapeHue
U CMEpTh KaKk OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHue u pazButue pacteHuid. [ameropur u cnopodut. Meiio3
B JKM3HEHHOM IMKJe pacteHuii. OOpazoBaHHWe CIOp B TIpollecce Meio3sa.
I'amerorenes y pacreHuil. OIIOJOTBOPEHME UM Pa3BUTHE PACTUTEIbHBIX
opranu3moB. J[BOWHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil. Obpazosanue
U paseumue CemeHu.

Mexanuzmul pecynayuu onmozeneza y pacmeHuul U HCUGOMHbIX.

JdeMoHcTpanuu

Hoptpetet: C. I'. Hapamwun, X. [lInemas.

TaOnuuet u cxemel: «BereratuBHoe pasMHOkeHue», « Turbl Gecronoro
pPa3MHOXKEHHUs», «Pa3MHOKEHUE XITaMUOMOHAb», «Pa3MHOXEHUE IBIIICHBD»,
«Pa3zmMHOXkeHHe TUAPBDY, «Meno3y», «XpoMocoMbly, «I'amerorenesy, «CtpoeHue




SIMIEKJIETKA U criepMaTo3ouia», «OCHOBHbBIE CTaIuM OHTOreHe3ay, «lIpsmoe u
HenpsiMOe pas3BuUTHE», «Pa3BuUTHE MaNCKOro xyka», «Pa3zButue capaHum»,
«Pa3zButne narymku», «J[BoWHOE OIIOJOTBOPEHHME Y IIBETKOBBIX PACTEHUI»,
«CtpoeHue CEeMSH OJTHOJIOJIbHBIX U JIBY/I0JIBHBIX pacTeHuiy,
«OKM3HEHHBIN ITUKII MOPCKOM KamycTh», «OKU3HEHHBIN LUK MXa», <« KU3HEHHBIH
LMKJI TaOPOTHUKA», «KU3HEHHBIN [IUKII COCHBD».

OO0opyIoBaHKME: CBETOBOM MHUKPOCKOIL, MHKpPOIpenapaTsl
Y CIIEpMaTO30MA0B; MOJIeb «L{MKII pa3BUTHS JISATYIIKU».

JlaGopaTopHble U PAKTHYECKUE PAOOTHI

1. JJabopatopHaspaboTa «3yyeHne cTpoeHUs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTpPEIapaTax.

2. [Ilpaktuueckas paborTa
3apObIIIEH TO3BOHOYHBIX KUBOTHBIX).

3. JlabopatopHasa pabota «CTpoeHHE OPTraHOB Pa3MHOKEHUS BBICIITUX
pacTeHun».

SIMIEKJIETOK

«Br1sBICHUE IIPU3HAKOB  CXOJACTBA

Tema 6. HacsieicTBEHHOCTh M K3BMEHYMBOCTH OPraHU3MOB

[Tpenmer n 3amaun reHeTUKH. VcTopusi pa3sBUTHS T€HETHKHU.
Ponp muTonoruum u SMOpPUONIIOTMHM B CTAaHOBJIEHUU T€HETHKH.
Bkiaa poccuiickux 1 3apy0eKHBIX YUEHBIX B pa3BUTHE I'€HETHUKH.
Metoapl TeHeTUKH (TMOPUAO0IOTHYECKHM, LHMTOT€HETUYECKH,
MOJIEKYJISIPHO-TEHETUYECKHIA). OcHoBHbIE TEeHETUYECKUE
noHsATHs. ['eHeTnyeckass CHMBOJMKA, HCIIOJIb3yeMas B cXeMmax
CKpEILLIMBaHUI.

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB, YCTAaHOBJIEHHBIE |
Menpenem. Monorubpuanoe CKpEILHMBAHHUE. 3aKoH
€IMHO-00pa3usi TrudpuaoB TmepBoro mokosieHus. [lpaBuio
JOMHUHUPOBAaHMS. 3aKOH pACLIEIUIEHHWs MpU3HAKOB. [mnoresa
9iCcTOTHI rameT. [loHoe n HenmosHOe JOMUHUPOBAHUE.

Jurubpunxoe CKpEILMBAHHUE. 3aKoH HE3aBHCHUMOI'0
HAcJIeJOBaHWsl ~ INPU3HAKOB.  lIUTOreHeTHYEeCKHEe  OCHOBBI
JTUTHOPUIHOTO CKpPEIIMBAaHUS. AHATU3UPYIOIIEe CKpEIUBaHHE.
Hcnonb3oBanne AHAIM3UPYIOIIETO CKPEILHBAHUSA I 6
OIpeJIeJIEHUs] TEHOTHUIIa OCOOH.

I'eHeTnka — Hayka 0 HaCJIeACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHMS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. Ie ®pusa, T. Moprana. Posib 0TEUECTBEHHBIX YUCHBIX B Pa3BUTUU T'€HETUKU.
Pa6oter H. K. Konbuiosa, H. W. Basunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OcCHOBHBIE '€HETHYECKHE MTOHITHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJIJIENIbHBIE TE€HBI, aIbTEPHATUBHBIE IPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAas TUHUSL, THOPHU/IbI, T€HOTHII,
¢denotun. OCHOBHBIE METObI T€HETUKU: THOPHUI0JIOTUUECKUH,

LUATOJOTUYECKNN, MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCcTpPaLun

Iloprperer: I Mengnens, I'. le ®pus, T. Mopran, H. K. Konsuos, H. U.
BasuiioB, A. H. benoszepckuit, I'. JI. Kapneuenko, . A. ®unumyeHko,
H. B. Tu-mo¢een-PecoBckuii.

Talnuupl u cxemel: «MeTo/bl FeHETUKNY, «CXeMbl CKPEIIUBaHUS».

JlaGopaTopHble U IPAKTUHYECKUE PA0OTHI

JlabopatopuaspaborTa «/Ipo3opuna kak 00bEKT TCHETHICCKUX
HCCIIEN0OBaHUN».




CueruieHHOe HacIeI0BaHue npru3HakoB. Pabora T. Moprana no
CUCIUICHHOMY HAacJEJOBaHHIO TIeHOB. HapylieHue cuenieHus
T€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHETHUEeCKUE KapThl.

['enetunka noiga. XpoMOCOMHOE OIpeeeHUE 1Moja. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble W TE€TEPOraMeTHBIE
opranusmsl. HacnenoBanue Npu3HaKoB, CLEIVIEHHBIX C ITOJIOM.

HN3menunBOCTh. BuIbl M3MEHYMBOCTH: HEHACIIECICTBEHHAS U
HacJeICTBEHHAs. Pors  cpeapl B HEHacneACTBEHHOM
U3MEHYHUBOCTH. XapakTepucruka MOTU(PHUKAIIMOHHON
M3MEHYMBOCTH. BapuanMoOHHBIA psiag M BapuallMOHHAs KpPUBAs.
Hopma peakumn npuzHaka. KojqnyecTBEHHbIE U KaYECTBEHHBIE
MpHU3HAKU U WX HOpMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHOM
W3MEHYHUBOCTH.

HacnenctBenHas, wiM  TEeHOTUNHMYECKas, HW3MEHUYUBOCTD.
KomOunatuBHasi ©3MEHYHMBOCTh. Mei03 U TOJIOBOM mpoIecc —
OCHOBa  KOMOMHATHBHOW  HM3MEHYMBOCTH.  MyTalmoHHAas
U3MEHYUBOCTD. Knaccudukanus MyTarluiu: TEHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa U TNPUYUHBI MYTaLHM.
MyrtarenHble (akTOpbl. 3aKOH T'OMOJIOTHUECKHMX pSJI0OB B
HacyencTBeHHou n3MeHunBocty H. . BaBuiiosa.

BuesnepHas HacneICTBEHHOCTh M U3MEHUYHUBOCT.

I'enetuka yenoBeka. Kapuorun venoBeka. OCHOBHBIE METO/bI
TCHETUKHU YeJIOBEKA: reHeaJI0THYCCKHU, OJNTM3HEIOBBIN,
LUTOT€HETUYECKUH, OMOXMMHUYECKHIA, MOJIEKYJIIPHO-
TEHETUYECKUU. CoBpemeHHOE OTIpeJICIICHUE TeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTHUIIMPOBAHHE, B TOM
gucye ¢ momompio [111P-ananmm3a. HacrencrBenHable 3a00I1eBaHMs
YeloBeKa: TeHHbIe Ooyie3HH, OO0JEe3HHM C HACJIEICTBEHHON
MIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00J1e3Hu.
CoMaruueckre W TreHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKH.
[lpunuunsr  3m0poBoro  oOpa3a  KU3HHU,  JUArHOCTHKH,
npoUIaKTUKU U JICYEHUS TeHeTHYecKux Oose3Hedl. Menuko-

3akoHomepHocTH HacjaeacTBenHocTH (10 1)

MounoruOpunnoe ckpemuBanue. llepBbiii 3akoH Menzaens 3aKOH
eAnHo00pa3usi TUOpHIOB NEpBOro IOKoJeHHd. [IpaBmiio JOMUHHPOBAHUS.
Bropoii 3akoH MeHzens — 3aKoH paculeIieHus NpUu3HaKkoB. L{uronornueckue
OCHOBBI MOHOI'MOPHTHOTO CKpELIMBaHUA. [ MIIOTE3a YUNCTOTHI I'aMeT.

AHanuzupytoliee ckpeiuBanue. [IpoMexxyTouHblii XapakTep Hacilea0BaHuUs.
Pacuienienne Npu3HakoB pU HETIOJIHOM JOMUHHPOBAHHH.

JurnbpuaHoe ckpemuBanue. Tpetuit 3akoH MeHaemnst — 3aK0H He3aBUCHMOTO
HaclleIoBaHusl ~ Mpu3HakoB.  LluTojOrMueckue  OCHOBBI  JAUTHOPHUIHOIO
CKpELIUBaHHUSI.

CueruienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemnnieHHOe
HAaCJIEA0BAHUE I'€HOB, HAPYIICHHE CLEIUICHUS MEXIYy INeHaMH. XPOMOCOMHas
TEOpHs HACIIEICTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBI MEXaHM3M OIpeAeNeHUus] Mmojia. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U reTeporaMeTHeli noil. ['enernueckas
CTPYKTypa IOJOBBIX XpoMmocoM. HacienoBaHne NpHU3HAKOB, CLEIJIEHHBIX
C IOJIOM.

I'enotun kak nenoctHasg cucrema. [eloTponus — MHOXKECTBEHHOE JICMICTBHE
reHa. MHOXeCTBEHHBI aienu3M. B3aumonelicTBUE HEAJIENBHBIX TI'€HOB.
KommnemenrapHocts. Onucras. [lonmumepus.

Lenemuueckuil KOHMPONL _pazeumus_pacmeHuli, HCUGOMHbIX U Yel06eKa,
a_makoce Gu3UoI02ULeCKUX NPoYeccos, No8eoeHus. U KOSHUMUBHLIX (VHKYULL.
enemuueckue mexanusmvl cumbuocene3a, MexaHusmMvl 63aumMo0elcmeus
«XO3AUH_— NApasum» U «Xo3sauH — Muxkpoouomy. I enemuueckue acnexmoi
KOHMPOJIS U USMEHEeHUS HACAeOCMBEHHOU UHQOPMAUUU 8 NOKOJIeHUAX KIeMmoK
U_OP2aHU3MOS.

JdeMoHcTpanuu

Lloprpersl: I'. Mennens, T. Mopras.

Tab6muibt u cxemsl: «IlepBrIit 1 BTOpoit 3akoHbl Menaens», «Tpetuii 3aKkoH
Menpensa», «AHanu3upymoollee ckpeuBanuey, «Hemnonnoe qoOMUHUPOBaHUEY,
«CLeruieHHOe HAacle0BaHUE IPHU3HAKOB Y Ipo30Qmiibl», «l'eHeTuka mnoiay,
«Kapuotun uenoBekay, «Kapumotun apozoduisl»y, «Kapuotunm mnTUIBD,




MEIULIMHCKON
T€HETHYECKUX

IEHETHYECKOE KOHCYJIbTUPOBaHHUE. 3HAYCHHE
FEHETUKHM B MPEAOTBpALLlEHUU U JICUEHUU
3a00J1eBaHUI YEI0BEKa.

JdemoncTpanum:

Ilopmpemur. I'. Mennens, T. Mopran, I'. ne ®@pus, C. C.
UYersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabnuysr u cxemwvl: «MOHOTHOPHIHOE CKpEIIMBAaHUE U €0
LIUTOICHETHUYECKasi OCHOBa», «3aKOH paclIeIUIEHUs] U  €ro
LUTOT€HETHYECKask OCHOBA», «3aKOH YHMCTOTHI FaMeT»,
«lurubpunHoe ckpemuBaHuey, «lluTosoruueckue OCHOBBI
TUTHOPHUIHOTO CKpemuBaHus», «Melo3», «B3aummojeicTpue
aJUIeNIbHBIX TeHOBY, «I'eHeTnueckne KapThl paCTEHHM, JKUBOTHBIX
u  4yenoBeka»,  «l'eHetmka  mosa»,  «3aKOHOMEPHOCTH
HaCJIEOBaHMsl, CLEIUIEHHOTO C MOJI0M», «KapHoTHIIbI uenoBeka u
KUBOTHBIX», «Buael wusmMeHunBocTH», «MoaudpuKalmoHHas
u3MeH4MBOCTh», «HacnenoBanue pesyc-pakropa», «['eHeruka
rpynn KpoBu», «MyTallmoHHasi U3MEHUHUBOCTbH.

Obopydosanue: MOJIeTU-aIIINKAIIUH «MonHorubpuaHoe
ckpeniuBanue», «Hemomnoe mnoMuHHMpoBaHue», «JlurundpugHOE
ckpemnBanue», «llepekpect XpoMocoM», MHKpPOCKOI U
MuKpornpenapat «Jpo3odunay» (Hopma, MyTaru GopMbl KPbUIHEB
U OKpacku Tena); repdapuii «I'opox moceBHOM».

JlaGopaTopHble U IPAKTHYECKHE PadOThI:

Jlabopamopnas paboma Ne 5. «3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO U JAUTHOPUIHOTO CKPEUIMBAHUS Y APO30(HUIIbI
Ha FOTOBBIX MUKPOIPENapaTax».

Jlabopamopnas paboma Ne 6. «3ydenne MoaudukanmoHHON
U3MEHUMBOCTH,  IIOCTPOCHME  BapUalMOHHOIO  psAga W
BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanu3 MyTalyii y Jpo30QHiIsI
Ha FOTOBBIX MUKpOIIpenaparaxy.

Ilpaxmuyeckas paboma Ne 2.
POJIOCIIOBHBIX YEJIOBEKa.

«CocraBjieHie W a”HaIu3

«MHOKeCTBEHHBIN alllIenu3M», «B3anmoieiicTBrE reHOBY.

O6opyioBaHKe: MOJEIH I IEMOHCTPAIIMHN 3aKOHOB €IMHO00pa3usi rTHOpHI0B
MEPBOTO TMOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb JUIs JEMOHCTPAIUU
3aKOHA HE3aBHUCHMMOTIO HACIEOBaHUsS MPU3HAKOB; MOJENb JJI JIEMOHCTpaluu
CIEIJICHHOT'O HAaCJISZIOBaHMS ITPU3HAKOB; CBETOBON MHKPOCKOII, MUKPOIIPEIapar:
«pozodunar.

Jladopamopubie u npaKmuyeckue padonivl

1. lIpakmuueckasn paboma
MOHO2UDPUOHO20 CKDEUUBAHUS Y OPO30DUIbLY.

2. llpaxkmuueckasa paboma «M3yuenue pe3yibmamos _oucudpuorHo20
CKpeuusanus y Opo3o@puibly.

3aKOHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotmma W cpeasl npu  GOPMUPOBAHHH (DEHOTHIIA.
N3menunBOCTh pU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE MMPU3HAKU. Buabl
H3MEHYHMBOCTH: HEHACJICACTBCHHAS U HACIICICTBCHHAS.

MonudukanronHas U3MEHUUBOCTh. Poib cpenibl B hopMUpOBaHUU
MoaubUKaIMOHHONW n3MeHYnBOoCTH. Hopma peakiuu nipusHaka. Bapuayuonnbwiii
pa0 u sapuayuonnas kpusas (B. Hoeanncen). CBoricTBa MOIU(MUKAIIMOHHON
H3MEHYHUBOCTH.

['eHoTHIIMYECKas M3MEHUNBOCTh. CBOMCTBA T€HOTUIIMYCCKON M3MEHUNBOCTH.
Bupl reHOTHTHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KoMOuHaTtiBHass W3MEHYHMBOCTh. Mei03 W TOJIOBOM MPOIECC — OCHOBA
KOMOMHATHBHOM HM3MEHYHMBOCTH. Polb  KOMOMHATHBHOM  H3MEHUYHMBOCTH
B CO3/IaHUU T€HETUYECKOTO pa3HO0Opa3us B Mpe/esiax 0THOTO BU/IA.

MyTauroHHasi W3MEHYMBOCTh. BHAbl MyTalMii: TE€HHbIE, XPOMOCOMHBIE,
TCHOMHEIC. CrnoHTaHHEIC Y UHAYLIUPOBaHHBIE MyTaluu. Snepubie
U 1uToIUTa3Matuyeckue MyTaruu. CoMaTHYecKHe W TOJIOBBIE MYTAaIlMH.
[IpuunHbl BO3HUKHOBEHUSI MyTaluidi. MyTareHbl U MX BIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAI[MOHHOTO MpOIECcca. 3aKOH TOMOJIOTHYECKUX PAJIOB
B HacneacTBeHHoU u3menunBocty (H. 1. BaBuiios). BuesinepHast ”3MeHUMBOCTh
1 HACIICICTBEHHOCTb.

Onueenemurka U JNUSCHOMUKA,  POIb __ DNUSEHEMUYeCKUX _ (hakmopos
8 HACIeO08AHUU U UBMEHYUBOCHIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

((H3V‘{€Hu€ pes3yibmamos




JdemoHcTpannu
Iloprpertsr: I'. Jle @pus, B. Moranncen, H. 1. BaBuios.
TaOnuupr  wcxembl: «Bugel  usmeHuuBoctu», «MoaudukanroHHas

H3MCHYHUBOCTBY, «KomMmOuHaTuBHas U3MCHYHUBOCTBY, «Meiio3»,
«OmnonorBopenue», «l'eHernueckre 3a0oneBaHUs  4ejoBeKa», «Bumapl
MyTaLumn».

O0opyaoBaHue: KUBbIE U repOapHble IK3EMIUIAPhl KOMHATHBIX PACTCHHIA;
pucyHnku (dotorpadun) )KUBOTHBIX C Pa3IMYHBIMHA BHJIAMU H3MEHYHBOCTH.

JlabopaTopHble H IPAKTHYECKUE PAadOThI

l.J]abopaTtTopHaspaborta «ccreqoBanre 3aKOHOMEPHOCTEH
MOAU(HUKAIIMOHHON u3MeHUMBOCTH. [locTpoeHue  BapHallMOHHOTO  psiAa
1 BApUALIMOHHON KPUBOMY.

2. llpakTuueckaspabdorta «Myrauuu y apo3oduisl (Ha TOTOBBIX
MHUKpOTpenaparax)».

I'eneruka yesoBeka

Kapuotun uenoeka. MexayHapo/iHas mporpamma HCClieJOBaHUs TeHOMa
YCJIOBCKA. MCTOI[I)I HU3Yy4YCHUA I'CHCTHKU YCIIOBCKA: FCHC&HOFHHGCKHﬁ,
OJIM3HELIOBBIN, UTOTEHETUYECKUN, TOMYISIIMOHHO-CTATUCTUYECKHUH,
MOJICKYJISIpHO-TeHeTuUeckuil. COBpeMEHHOE OTpeIeICHHE TeHOTHTIA!
MOJTHOTEHOMHO€E CEKBEHUPOBAHUE, TECHOTUIIUPOBAHKE, B TOM YHCIIE C TOMOLIbIO
[T1IP-ananu3a. HacnencTBennsie 3a001eBaHus YeIOBeKa. | eHHbIE
U XpOMOCOMHBIE 00JIe3HU uesioBeka. bonesHu ¢ HaciedcmeenHou
npeopacnoioHCeHHOCMbl0. 3JHaUeHNEe METULIMHCKON TeHeTUKU
B MIPEIOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00NIeBaHUi yenoBeka. Meduko-
2eHemuueckoe koncynromuposanue. Cmeonogvie kiemxu. [lonamue
«2enemuuecko2o epy3ay. Imuueckue acneknmul Uccied08aHull 8 obracmu
pPe0aKmupo8anus 2eHOMA U CME0JI08bIX KIeMOK.

[enemuueckue gpakmopsi nNOBbIUEHHOU YYECMEUMENbHOCU YeNI08eKa
K U3UYeCKOMY U XUMUYECKOMY 3d2PASHEHUI0 OKPYIHCcaloueli cpeobl.
[enemuueckas npedpacnonoHiceHHoCmy 4eno8eKa K Namoi02usim.

JdemoHcTpauuu

Tabnuubt u cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUs TC€HETUKU




yenoBekay, «I eHeTnuyeckue 3a001eBaHMsI YETOBEKa.
JlaGopaTopHble U IPAKTUYECKUE PAOOTHI
[Ipaktuueckas paboTa «CocraBieHue U aHAIN3 POIOCIOBHOIN.

Tema 7. Cenexnusi opranu3MoB. OCHOBBI OHOTEXHOJIOTHH

Cenekiusi Kak Hayka W TPOLECC. 3apOXKICHUE CENEKIUU U
nomectukanusa. Yuyenne H. WM. BaBunoBa o 1eHTpax
IIPOMCXOXACHUS W MHOrooOpa3usi KyJbTYpHBIX PpacTEHH.
LleHTpbl IPOUCXOXKACHUS NTOMAIIHUX *XHUBOTHBIX. CopT, nopoza,
LITAMM.

CoBpemeHHbIE METO/IbI CEJIEKIINH. MaccoBbiit u
WHJUBUAYAJIbHBII OTOOpBI B CENEKLHUHU PACTEHUH U KUBOTHBIX.
Onenka oskc-Tepbepa. bBIM3KOPOACTBEHHOE CKpEIMBAHHE —
uHOpuauHT. Yucras mmHusA. CKpemuBaHHE YHCTHIX JIMHUM.
I'erepo3uc, unu rudpuaHas cuia. HepoacTBeHHOE CKpeluBaHue
— ayrOpuausr. OtnancHHas ruOpuUaM3aluss M €€ YCIeXHu.
HckyccTBEHHBIE MyTareHe3 W IIOJyYE€HUE  IOJUIUIOUIOB.
JlocTmxeHus CEJIEKIINH pacTeHui, KUBOTHBIX u
MHUKPOOPTaHU3MOB.

buorexHomoruss kak oTpacib  NPOU3BOACTBA. [ eHHas
UHXeHepus. OJtanbl co3jaHud pexkomOuHanTHOM JIHK wm
TpaHCTE€HHBIX OpraHu3moB. Knerounas unkeHepus. Kiierounsle
KyIbTYpbl.  MHKpOKIOHAJIbHOE  Pa3MHOXKEHHE  pPacTEHHIA.
KioHnpoBaHue BBICOKONIPOIYKTHUBHBIX CEJIBCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJIOrHYecKue U 3Tudeckue npodnemsl. [MO —
TeHEeTUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JdemoncTpanuu:

Ilopmpemwr: H. W. Baswios, WU. B. Mwuuypun, I'. /.
Kapneuenko, M. @. I1BaHOB.

Tabnuysr u cxemwi: kKapta «LleHTpHl TPOUCXOXKICHUSA U

MHOT000pa3usi KyJbTYpHBIX pacTeHui», «llopomabl gomamrHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnancHHas
rubpunmzamus», «Padoter akagemuka M. @. MBanoBay,

CeJiekniusi OpraHu3MoB

JlomecTukanys u cesekuusl. 3apokIeHUE CEIEKIUN U JOMECTUKAUU. Y YeHHE
H. U. BaBunoBa o lleHTpax mpOUCXOXACHUS U MHOT000pa3usi KyIbTYpPHBIX
pacteHuii. Posib cenexkuuu B CO3JaHUU COPTOB PACTEHHU M MOPOJ KUBOTHBIX.
Copr, mopoga, mraMM. 3aKOH TIOMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
n3menuuBocty H. V. BaBuiioBa, ero 3HaueHue /uist CeleKIUOHHON paboThI.

Metoasl cenekuMOHHOM paboThl. McKycCTBeHHBIH OTOOp: MaccOBBIi
W UHAWBUIYAIBHBIA. Omansl KOMOUHayuonHou  cenekyuu. VlcripiTaHue
npousBoauTeNeil mo nmoroMcTBy. OTOOpP HO TE€HOTUIY C MOMOLIBI OLIEHKH
(beHoTUNa MOTOMCTBA M OTOOP 1O TEHOTHUIY ¢ oMoIIbio anamm3a JJHK.

HckyccTBEeHHBI ~ MyTareHe3  Kak  METOJl  CEJIEKLIMOHHOM  paboTshl.
PampanvoHHBIN ¥ XMMHYECKMH ~ MyTareHe3  Kak HCTOYHMK  MyTauui
y KyJIbTYPHBIX (hopM Oopranu3mMoB. Vcnoiap30BaHHEe TEHOMHOTO pEIaKTUPOBAHUS
n MeToJ10B pekoMOMHaHTHBIX JIHK /u1d momydeHust ucxoqHoro marepuana ass
CEJIEKLUU.

ITonyuenune MTOJIMIIOUIOB. Bnytpusunosas rudpuan3anms.
bauskoposncTBeHHOE — cKpemiuBaHue, WM MHOpuauHr.  HepoactBeHHOe
CKpeIllMBaHUe, WIM ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3oBanue
rereposuca B cesniekuuu. OtaaneHnas rubpuauzanusd. [Ipeogonenue decruionus
MEXBUJOBBIX THOPUIOB. JlOCTHKEHUS CENEeKIMN PACTEeHUH U KUBOTHBIX.
«3enenas pesonoyusy.

CoxpaHeHHE U U3yYEHNE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX

JAUKHUX pOIIPI‘-I@fI JJIsA CO3aaHusA HOBBIX COpPTOB )51 FI/I6pI/II[OB
CEITbCKOX031CTBEHHBIX KYJIBTYP. Hsyyenue, coxpamnenue u _ynpasienue
cerHemuvyecKkumu pecypcamu CeNIbCKOXO3AUCHBEHHbIX u NnpomsvlCiloeblx

HCUBOMHDBIX 8 UEISIX VIIVHUUEHUS CYULeCMBVIOWUX U CO30AHUSL HOBbLX NOPOO, TUHULL
U_KpPOCCO8, 8 MOM YUCAE C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAVYHBIX
uccnedosanull, nepedossblx udell U NePCneKmusHbIX MexHoI02Ul.
JeMoHcTpanuu
Hoprtpersl: H. 1. BaBunos, WM. B. Muuypun, I'. JI. Kapneuenko, II. II.




«[Tomumnonmusi», «OO0beKkTHl OuoTexHONMOTHMY, «KierouHsle
KyJIbTypbl W KJIOHUpOBaHHE», «KOHCTpyHMpOBaHHE M MEPEHOC
T'€HOB, XPOMOCOMY.

Obopyoosanue: MyIsSKH TUIOA0B  KOPHETIO0B JUKUX (POPM H
KYJbTYPHBIX COpTOB pacTeHuii; repOapuit
«CenbCKOX035IIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U IPAKTUHYECKHE PA0OTHI:

Okcekypcusi «OCHOBHBIE METOABI M JOCTHD)KCHHUS CEJICKIHH
pacTeHuil U )KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHIHIO, IIIEMEHHYIO
(bepMy, COPTOUCTIBITATENFHBIN Y4aCTOK, B TEIUIMYHOE XO35HCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO IIEHTPA)».

Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabauier u cxeMbl: «L{eHTpBI TPOUCXOKIACHUS H MHOTOO0OPa3us KyIbTYPHBIX
pacTeHuii», «3aKOoH TOMOJIOTUYECKUX PSIIOB B HACIIECTBEHHON H3MEHUUBOCTH,
«Mertobl cenekuumny, «OTnancHras Truopuausanusy», «MyTareHes».

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI

1. JJabopatopHas paboTa «3yuyeHue cOpToB KyIbTYPHBIX PACTCHUN
Y TIOPOJI IOMAIIHHUX KHUBOTHBIX ).

2. JlabopatopHas paboTra «/3ydeHHE METOIOB CEIICKIIUU PACTCHUI.

3. [IpakTuueckas pabdora «lIpuBuBKa pacTeHHII».

4. Oxkckypcusa «OCHOBHbIE METOJIbI M IOCTHKEHUS CEIEKIIUU PaCTEHUI
W OKUBOTHBIX (HAQ  CENIEKUMOHHYIO  CTaHIUIO, IUIEMEHHYIO  (epmy,
COPTOUCIIBITATEIIbHBIA YYacTOK, B TEIUIMYHOE XO3SCTBO, B JabOpaToOpuIo
arpOyHUBEPCUTETA WIIK HAYUYHOTO LIEHTPA)».

Buomexnonozua u cunmemuyeckas 0uoa02us ‘4 llz

O6‘b€l<'mbl, ucnovsyemole 6 6MOMGXHOJZOZMM, — KJIEemoOUYHble U mKaHeesble
Kyibmypbl, MUKDOOP2AHU3IMbL, ux xapakmepucmuka. TDGOUUZ/IOHHCI}Z
OUOmMexHoN02Us: xﬂeéoneqeﬁue, noJjiy4eHue  KucjiomMoJI0YHblX I’ZDOOVKI’I’IOB,

sunooenue. Muxpobuonocuueckuii _curnmes. Q0vbexkmvl  MUKDOOUOIOSUYECKUX
mexnonocuil. Ilpouzsodcmeo benka, AMUHOKUCIOM U 8UMAMUHOS.

Cozdanue mexnono2ull U UHCIMPYMEHIMOE _YUEAeHANDAGIEHH020  USMEHEeHUs
U __KOHCIMPYUPOBAHUSL 2€HOMOS8 _C _Yebl0) NOAVYCHUS OP2AHUIMOS U UX
KOMNOHEHMO8, cooeparcaunux He scmpeuaroujuecs 8 npupooe
ouocunmemuyeckue nymu.

Knemounas unosicenepus. Memoovl Kyibmypbl K1emoK U mKaHel pacmeHuil u
orcusomuvix.  Kpuobanxu. Comamuueckas 2udpuouzayus U COMAMUYECKUil
ombpuocenes. Hcnonvzosanue 2anioudos 6 cenexkyuu pacmenuil. Ilonyuenue
MOHOKJIOHAJIbHBIX anmumenn. Hcnonvsosanue MOHOKJIOHATIbHBIX
U_NOJUKTOHANLHLIX aumumell 6 meduyune. Mckyccmeennoe onio0omseopeHue.
Pexoucmpykyus  aniyexiemox U KIOHUPOSaHue _ dcusomuulx.  Memoo
mpancnaaumayuu_soep Kiemok. Texunono2uu 0300p0oeieHuss, KyibmMusupoeaHusl
U MUKDOKIOHAIbHO20 DA3MHONCEHUS CEIbCKOXO3AUCMBEHHbIX KYAbIMYD.

Xpomocomuas _u cennas _ unxcenepus.  MIcKyccmeenHnblil  cunmes  2eHad
u koncmpyuposanue _pexomounanmuvix _ JIHK.  Cozdanue _mpanceenHvix




op2anu3Mo6. JJocmudicenus u nepcnekmiiebl XpOMOCOMHOU U 2EeHHOU UHNCEHEDUL.
JKono2uueckue u dmudeckue npodaembl 2eHHOU UHNCEHEPUU.

Meouyunckue OUOmMexHon02ULU. Ilocmeenomnas yugposas
meduyuna. IILP-ouacnocmuka. MemaboioMHblll _AHAAU3, 2EHOYCHMPUYECKUU
AHAIU3 _NPOMEOMA___4eN08eKd 0Nl OUEHKU COCMOAHUS €20 300DO8bA.
Ucnonvzosanue cmeonosvix _kiemok. Tapeemnas _mepanus _paka. 3D-
ououndicenepus 0as__paspabomxu __QyHOAMEHMANbHbIX _OCHOE _MEOUUUHCKUX
MEXHON02UU, CO30AHUS _KOMNACKCHbIX _MKAHEU COYEeMmAaHuemM _MexHOa02Uull
MPEXMepro20 __buonpunmunea U ckaggonounea  ona__ peuwtenHus  3a0ay
NEePCOHANUSUPOBAHHOU MEOUYUHDL.

Cozdanue 6exkmopHbIX _8aKyUul ¢ yeavlo _obecneyenus KOMOUHUPOSAHHOU
sawumsl_om_e030youmeneiu OPBU, ycmanosienue MONCKYISAPHLIX MEXAHUSMOE
dyuxyuonuposanus PHK-codeporcawiux 6upycos, 6b13u16aioujux 0cob0 onacHvie
3a001e6aHUS YEN08EKA U HCUBOMHDBIX.

JdeMoHcTpanuu

Tabauiel u cxempl: «Vcrmonb30BaHHEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
MPOU3BOJICTBEY, «KieTouHas urkeHepus», «I eHHas HHKESHEPHS.

JlabopaTopHble H IPAKTHYECKUE PA0OTHI

1. Ja6opaTtopHas pabotra «3ydeHue 06beKTOB OMOTEXHOIOTHUI.

2. [Ipaktuueckas paboTa «llomyueHne MOTOYHOKUCITBIX MPOITYKTOBY.

3. DKkckypcus «bHOTeXHOJIOTHs — BakKHEUIIasi MPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE IPOU3BOICTBO).

COJAEPKAHUE YYEBHOI'O INTPEIMETA «BUOJIOI' U5

11

KJIACC

ba3oBblii ypoBeHb

Yriy0aeHHbl ypOBeHb

11 kaacc. 1 4 B Hemenn10, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE
BpeMs

11 kaace. 102 4, u3 HUX 8 4 — pe3epBHOE BpeMsi

Tema 1. DBoaIOLMOHHAS OMOJIOTHUSA




IBOJIIOLIMOHHAS OHOJIOTHS

[IpenmnocelIKi ~ BO3HUKHOBEHHSI  JBOJIOIMOHHON  TEOPHH.
DBOJIIOIMOHHAS TEOpHUsT W €¢ MecTo B Ouonoruu. BiusHue
ABOJIIOIMOHHOW TEOPHUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuperenbcTBa HBOJIIOIUH. [TaneoHTONIOrMYECKHE:
MIOCJICIOBATEIBHOCTh TIOSIBJICHHUST BUJIOB B IAJICOHTOJIIOTHYECKOM
JICTOMUCH, TIepexoaHbie hopMbl. broreorpaduyeckue: cXoaCcTBO U
paznmuue ¢payH u Gprop MaTepuKOB U OCTPOBOB.

OMOpPHOIOrHYECKHE: CXOACTBA U pa3inyuus 3MOPHOHOB pa3HbIX

BHUI0B II03BOHOYHBbIX. CpaBHI/ITCHBHO'aHaTOMI/I‘leCKI/IeI
T'OMOJIOTMYHBIC, AHAJIOTHUYHBIC, PYAUMCHTAPHBIC OpraHbl,
aTaBU3MBI. MOJ'ICKy.]'IHpHO-6I/IOXI/IMI/ILIGCKI/IeZ CX0ACTBO

MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX
nyTeil y Bcex OpraHu3MoB.

OpomonmonHas  teopust Y. Jlapuna.  Ilpeamoceuiku
BO3HUKHOBEHUS JapBUHU3Ma. J[BHXKYIIME CUJIbI SBOJIIOLIUU BUJIOB
no JlapBuHy (M30BITOYHOE pa3MHOKEHUE MPU OTPaHUUEHHOCTU
pecypcoB,  HeolpeleleHHas  W3MEHYHMBOCTh, Ooprba  3a
CYIIIECTBOBaHME, €CTECTBEHHBIN OTOOD).

Cunretnueckast teopus sBomtonnu (CTI) u e€¢ OCHOBHBIC
MOJIO’KEHUSI.

MuxkposBomtonus. [lomynsanusa kak eIMHULA BUAA U DBOJIIOLUN.

JiBuokymiue cuibl (pakTopbl) SBOJIIOLMH BUIOB B IPUPO/IE.
MyTanoHHBIH Tpoliecc M KOMOMHATHUBHAS HM3MEHUYMBOCTD.
[TonmynsiiioHHBIE BOJHBI M JIpeiid reHoB. V301U 1 MUrpanus.

EctecTBeHHBII 0TOOp — HampaBIAOLMN (aKTOp 3BOJIOLKUH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pPe3yibTaT HIBOIIOIUH.
[Tpumepsl mpucnocoOneHuit y opranusmoB. Apomopdo3bl U
UAMO-a/1allTall iy,

Bun u BugoobpazoBanue. Kputepun Buna. OcHOBHBIE (OPMBI
BU000pa30BaHus: reorpauueckoe, IKOJIOTHIECKOE.

MakposBomtoriusa. Popmbl  dBOMIONMH:  PUICTHYECKaS,
JIMBEpreHTHas, KOHBEPreHTHas, mMapasuienbHas. HeoOpaTUMocTh
IBOJIIOLIUH.

IIpoucxoxaeHue OT  HECHELHMATU3UPOBAHHBIX  IIPENIKOB.
[Iporpeccupyromas crienuanu3amnus. AJanTuBHas pagualusl.

JdemoHcTpauuu:

3apokaeHue U pa3BuTHE 3BOJIOLMOHHBIX MPEACTABJIEHUI B 0M0JI0TUHA

OBomonmonHas  teopusa Y. Jlappuna.  ITIpennmochUIKH  BO3HHUKHOBCHMS
napsuHu3Ma. JKu3Hb ¥ HaydHad aesareabHocts Y. JlapBuHa.

JIBroKyIe cuinl 3Bomronuy BuaoB no Y. JlapsuHy (BbICOKAas MHTEHCHBHOCTD
Pa3MHOKCHHSI  OPraHM3MOB, HACIIEJCTBECHHAs M3MEHYMBOCTh, 0OoOpn0a 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIA M MCKYCCTBEHHBIN 0TOOD).

Odopmitenne cunretnueckon Teopun sBoiormu (CTD). HelitpanpHas Teopus
sposmrond. CoBpeMeHHAsl 3BOJIOIMOHHAS OMoJorusg. 3HaAYEHHUE DBOJIIOLMOHHON
TEOPUHU B (hOpMUPOBAHUU ecrec-
TBEHHO-HAYYHOHN KapTUHBI MUpA.

Jdevoncrpanuu

Iloptpetnl: Apuctorens, K. Jimnuen, XK. b. Jlamapk, 3. XK. Cenr-HUuep, XK.
Krosbe, 4. JapBuH, C. C. YeTBEepUKOB,
W. Y. MImaneraysen, Jix. Xonaend, J. K. benses.

Tabmnie! 1 cxeMbl: «Cucrema sxuBoi npuponasbl (o K. Jluguer)y, «JlectHura
JKMBBIX cyiectB (1o Jlamapky)», «MexanusM (GopMUpPOBaHUS TPUCIIOCOOIEHHI
y pacteHui ® kuUBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapmipyra
nyremectsua Y. Japsunay, «Haxonku Y. JapsBunay, «PopMbl 00OphHOBLI 3a
cyiecTBoBaHuey, «llopoabl romybeiy, «MHoroobpasue KyJIbTYPHBIX (opm
KannycTely, «Ilopoabl JDOMAaNIHMX JKHBOTHBIX», «CxemMa 00pa3oBaHHS HOBBIX
BunoB (mo Y. Jlapsuny)», «CxeMa COOTHOLIEHHS ABWKYIIMX CHJI DBOIIOLIAN),
«OCHOBHBIE TTOJI0KEHHS] CHHTETUUECKON TEOPUN DBOITIOIIMIY.

Muxkpo3BoJionus ¥ e¢ pe3v/ibTaThbl

IMonynsauust Kak dJIEMEHTapHas eIuHHIEA dBOTONUHA. COBpEMEHHBIE METOBI
OLIEHKHM TE€HETHYECKOT0 Pa3sHooOpa3us W CTPYKTYphl monyisuuid. M3menenue
reHodoHIa HOOVISIIMU KaK DJIEMEHTAPHOE DBOJIOLMOHHOE SBJIEHHE. 3aKOH
renernuyeckoro pasaosecus Jx. Xapau, B. Baiin6epra.

OneMeHTapHble  (AKTOphl (ABMKYINME CHIBLI) DOBOJIONHH. MYyTallMOHHBIA
npoiecc. KomOuHathBHasg HM3MEHUYMBOCTL. JIpeld reHos cIIyJaiHbIe
HEHANPABICHHLIE M3MEHEHMSI YacTOT aJUIeNiell B IOOYIAUMUAX.  Jggexm
ocHosamens. Igexm oOymouiiounoco copaviuika. CHudiCeHUue 2eHemuieckKo2o
paznoobpazus. npuyunvl u_cieocmeus. Ilposerenue s3¢pghexkma opeticha 2enos 6
bonvuux 1 manvix _nonyasyusax.  Murpauyu.  V3omanus  IMONYJISIIAN:
reorpaduueckas (IpoCTpaHCTBEHHA ), Onoiornueckast (pEnpoOayKTUBHAS).

EctecTBeHHBIN 0TOOD HaIpaBJIIONMKA  (pakTop 3BOJIOLMH.  DOpMEBI
€CTECTBEHHOr0  0TOOpa:  MBIKVIIHKA, CTAOMIM3HUPYIOLINH, pa3pbIBAIOIINH
(mu3pynTuBHEIf). TTonoBoii oT00p. BO3ZHUKHOBEHNE M HBOJIOLMSA COIUAIBHOIO
MMOBEJICHHS JKUBOTHBIX.




llopmpemuwr: K. Jlunnent, XK. b. Jlamapk, Y. [apsun, B. O.
KoBanesckuii, K. M. bap, O. I'ekkenp, ®. Mrwomiep, A. H.

CeBep110B.
Tabnuywt u cxemol: «Pa3BuTHE OPraHMYECKOTO MHUpa Ha 3eMiie»,
«3apoJbII  MO3BOHOYHBIX  JKUBOTHBIX», «ApPXCONTEPUKCY,

«Dopmbl O60pbOBI 3a cymiecTBoBaHUE», «EcTecTBEHHBIN OTOOPY,
«MHorooOpa3ue CcOpTOB pacTeHuit», «MHorooOpasue Mopoa
KHUBOTHBIX», «[lomymsiuuny», «MyTanMoOHHAs W3MEHYMBOCTDY;
«Apomopdossly, «Manoamantanuny, «OOmmIas gereHepausy,
«/IBmxymme cuibel  3Bosirouun», «Kapra-cxema mapuipyra
nyremectsuss Y. J[lapBunay, «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobseHHOCTD OpraHU3MOBY, «["eorpaduyeckoe
BUJI000pa3oBaHuey», « IKOJOTHIECKOe BUA000pa30BaHUE.

Obopyoosanue: KOJUICKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU
OKpacku; Habop IMI0JO0B U ceMsiH; Koyuiekuus «lIpumepsl
3alIUTHBIX MPUCIIOCOOIEHUM Y )KUBOTHBIX»; MOJEIb «OCHOBHBIE
HalpaBJIEHUs 3BONIOLMNY»; 00BEMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX».

buoreorpaguueckas kapra wmupa; Kojulekuus —«DopMel
COXPaHHOCTH HCKONAEMbIX HBOTHBIX M PACTEHUI»; MOJENb-
anmukanus  «[lepekpecT XpoMocom»; BIaXHbBIE MpenapaThl
«Pa3BuTne HacekoMoroy, «Pa3BUTHE JATYIIKN»; MUKpOIIpenapaT
«Apo3odunay (Hopma, MyTauuu (OpMbI KpPBUIBEB M OKPAaCKH
Tema).

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlabopamopuass paboma Ne 1. «CpaBHEHHE BHUIOB IO
MOP(OJIOTHUECKOMY KPUTEPHUIO).

Jlabopamopnuas paboma Ne 2. «Onucanue MpucrnocoOIEHHOCTH
OpraHu3Ma M €€ OTHOCUTEIBHOTO XapaKTepay.

[IpucrnocoOACHHOCTh  OPraHU3MOB  KaK  Pe3yJbTaT  MHKPOJBOJIOLIHH.
BO3HHMKHOBEHHME  MPUCHOCOOJECHUH Y  OpraHu3MoB.  ApoMopdo3bl  u
uaoaaantanuy. ITpuMepbl NpucnocoO0aeHUN Y Opranu3MoB: MOPGhOJIOTHYECKUE,
bu3HONIOrHYeCKre,  OMOXUMHYECKHEe,  TMOBeJeHYeCKHe.  OTHOCHUTEIbHOCTh
IPUCIIOCOOICHHOCTH OPIaHM3MOB.

Bun, ero kputepuu W cTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MHUKPO3BOIIOLMK. 3011 — KIo4eBor (akTop BUa000pa3oBanus. I[lytu
M CcrmocoObl  BHUO00Opa3oBaHMs:  auiomaTpuieckoe  (reorpaduueckoe),

CUMIATPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (IOIUILIOMIU3AIIHSL,
rubpuamsanug). JJJIUTEIsHOCTh S3BOJIOIMOHHEIX IIPOIIECCOB.

MexaHn3Mbl POPMUPOBAHKS OMOJOTMYSCKOT0 Pa3HOO0pas3usl.

Poib 5BOJIIOIIMOHHON OMOIOTHMU B pa3pa00TKE HAYYHBIX METOJOB COXPaHEHUS
O0ropa3zHooOpasust. MUKpPOIBOJIIOIMS M KOIBOJIOIMS IMapa3sUTOB M MX XO03SEB.
MexaHn3Mbl GOPMHUPOBAHMS YCTOMYMBOCTH K aHTHOHMOTHUKAM H CIIOCOObI O0OPEOLI
C HEH.

geMOHCTQa!!I/II/I

IHoptpetsl: C. C. YUeTBepukoB, D. Maip.

Tabmuiel ¥ cxeMbl:  «MyTanMoHHas W3MEHYHUBOCTBY, «llomyisrmoHHas
CTpYKTYpa BuAay, «Cxema mOposiBIEHHS 3aKkoHa Xapan—DBainuOepray,
«/IBIDKVIIIME CUJIBl  DBOJIOLMHY, «IJKOJOTMYECKA M3OJLIIMUASA  MOIMYIISIIIHNA

ceBanckor dopenny, «leorpaduueckasi M30JSILHS JUCTBEHHUIILI CUOUPCKOMN
M JINCTBEHHMILI AayPCKOMy, «IlonyasMOHHbIE BOJIHBI YHUCIEHHOCTH XMIITHUKOB
h_KepTB», «Cxema JelcTBUSA ecTeCTBEHHOro oTOopay, «PopMbl 60pLOBI 3a
cyllecTBoBaHney, «MHIyCTpHaNbHBIA MeJaHu3M», <«OKHBBIE HMCKOIAEMBIEY,
«IToKpOBUTENBLCTBEHHAST OKpAacKa >KHMBOTHBIX», «lIpemaymnpekaaromas okKpacka
JKMBOTHBIX», «DU3NO0TOTHUECKIUE aJanTanum, «[Iprcrocob6IeHHOCTh

OPTraHW3MOB H €€ OTHOCHUTENBHOCTEHY, «Kputepun Buma», «BuUobl-IBOWHUKN,
«CTpyKTYypa BHUIIA B IPUPOJEY, «Croco0Os1 BHJI000pa30BAHM,

«"eorpaduueckoe BHI000Pa30BaHUE TPEX BUJIOB JIAHALIIICHY, «DKOJOTHYECKOE
BHI000pa30BaHME BHUAOB CHHMIDY, «Jlomuiuionasl pacTeHuiy, «KamyctHo-
pEAEYHBII THOPHIY.

O6opynoBanue: repbapuy pacTEHUI; KOMIEKIINY HACEKOMBIX; Yydena IITHUIl U
3BEPEN ¢ mpUMEpaMK pPas3jWYHBIX MPHCIOCOOJCHMI; Yydena IITHI UM 3BEper
pasHBIX BHOOB; repOapuy  pacTeHuil OJM3KMX  BHIOB, 00pa30BaBIINXCS
Pa3IUYHBIMHU CIIOCOOAMHU.

JlaGopaTopHble U NpaKTHYeCKNe PAOOThI

1. Jaboparopuasg pabora «BbIgBI€HHE H3MEHYMBOCTH Y 0COO€E
OJHOI'0 BHA.




2. JJabopatopHag paborta «lIpucmocoOjeHUs OpPraHUM3MOB M HX
OTHOCHTEIIbHAS 11€J1€CO00PA3HOCTEY.

3. JlabopaTtopHas pabora «CpaBHeHHE BHIOB IO MOPGHOIOrHIECKOMY

KPUTEPHIOY.
MakpodBoaionus U e¢ pe3yiabTaThl

MeToabl H3ydeHnst MaKpodBOIIONHH. [1aI€0HTOIOrHYECKUE METOIBI N3YUECHHS
sBoJrormu. Ilepexoannie GopMbl M GUIOTEHETHYECKHE PSIIbI OPTAHHU3MOB.

Buoreorpaduueckrne Meronsl m3ydeHus odposronuu. CpaBHennme  (Quiopsl
1 (ayHbl MaTEPUKOB M OCTPOBOB. buoreorpaduueckne odaactu 3emian. Buasl-
DHIEMHUKH U PEITUKTEL

OMOPHOJIOTHYECKHE M CPAaBHUTEIHHO-MOP(OJIOTHYECKHE METOAbl M3YUECHUS
SBOJIIOLIMH. [ 'eHeTndecKre MEXaHW3MBl DBOJIOIMK OHTOIE€HE3a M IOSBIIEHUS
DBOJIOIMOHHEIX  HOBIIECTB. | 'OMOJIOTMYHBIE M aHAJOTMYHBIE  OPraHbl.
PynuMeHTapHble  Oprambl W aTaBU3MBL.  MOJICKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE M  MATEMaTHYECKUE  METOJIbI  W3YUYEHHs]  DBOJIIOLIUHU.
T'omonorununbsle redbl. CoBpeMEHHBIE METOIBI IMOCTPOEHMS (hMIOT€HETHUECKHUX
IEPEBHEB.

XpPOMOCOMHBIE MYTAIIMK M DBOJIIOLIMS T€HOMOB.

OO01mme 3aKOHOMEPHOCTH (MpaBUJIa) DBOMIONUH. [Ipunyun cmensvl yuxyuil.
HeoOpatuMocTs 3Bomronmu. AnantusHas paguamnus. HepaBHOMEPHOCTh TEMIIOB

DBOJIIOLIMH.
CMOHCTPpaAIINHU

IToptpetnl: K. M. bap, A. O. KoBaneBckuii, @. Mrojuiep, O. 'ekkensb.

Tabuuibl ¥ cxeMbl: «DHIOreHETUUECKUI PO JOIIAINY, «APXEO-IITEPUKCY,
«3Bepo3yOnle  smiepbly,  «Crerouedannl», «Puanodutely,  «CeMeHHBIE
anopoTHUKNY, «buoreorpaduyeckue 30HBI 3eMiany, «Jpeid KOHTHHEHTOBY,
«Penuktely, «HavanpHble CTagud SMOPHOHAILHOTO Pa3BUTHS MMO3BOHOYHBIX
JKMBOTHBIX»,  «[ OMOJIOTHYHBIE M aHAJOTMYHEIE  OprafHely,  «PyIMMEHTEIY,
«ATaBU3MBIY, «XPOMOCOMHBIE HA0OPBI YEJNOBEKA W IIMMIIaH3e», «[ IaBHEIE
HaIpaBJIEHUS DBOJIOLHUN, «OO0IIHe 3aKOHOMEPHOCTH SBOJIIOLIMI.

OO6opynoBaHue: KOJUJICKIIMU, TepOapuM, MYJLDKH MCKONAEMBIX OCTATKOB
OPraHM3MOB; MYJISDKHA T'OMOJIOTMYHBIX, aHAJOTHYHBIX, PYIUMEHTAPHBIX OpPraHOB
M aTaBU3MOB; KOJIJICKIINH HACEKOMBIX.

Tema 2. Bo3HUKHO

BCHUE U PA3BUTHUE KU3HU HA 3emuite

Bo3HukHOBeHMEe M pa3BUTHE *KU3HU HA 3emule
I[OHay‘-IHLIe MNpEACTaBJIICHUA O 3apOXICHUU KU3HHU. HaquLIe
TUIOTE3bl BO3HMKHOBEHMsI JKM3HM Ha 3emuie: abHOreHe3 u

Ilpoucxoxiene ¥ pa3BuTHeE :KU3HU HA 3emJe
HaV‘-IHBIC THUIIOTC3bI IIPOUCXOKICHUA JKN3HHU Ha BCMHG. A6HOFCHC3

U IMaHCIICPpMHU. JloHay4JHBIC OpeaCTaBJIICHUA O 3apOXKJACHUM )KHU3HHU




NaHCTIepMUs. XUMHUYECKas OdBOJONUS. AOUOTCHHBIA CHHTE3
OpraHUYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAJIbHOE
NOJATBEPXKJIEHUE XUMHUYECKON »HBosonuu. HauanbHble 3Tanbl
ouosornyueckoii sBostonuu. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE MPOTOKIETKU. [lepBbie
KJIETKHM U UX 3BostonusA. @OopMUPOBAHNE OCHOBHBIX I'PYII XKUBbBIX
OpraHU3MOB.

PazButue xu3uu Ha 3emie 1Mo spaMm M nepuojam. Karapxei.
Apxelickas ¥ npoTepo3oiickas apbl. Ilanmeosoiickas spa u ee
MIePUO/IBI: KEeMOpUICKUH, OPJIOBUKCKUH, CUITYpUHCKHIA,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Meso30lickas 3pa U €€ NepUOJIbl: TPUACOBBIM, FOPCKUI, MEIOBOM.

Kaitno3oiickas spa 1 €¢ mepro/ibl: MaJeoreHOBBIM, HEOTC€HOBBIH,
AQHTPOIIOI€HOBBIM.

XapakTepucTuka KiuMara M TE€O0JOTHYECKHX IPOIECCOB.
OCHOBHBIE 3Tarnbl 3BOIIOLUUNA PACTUTENBHOTO U KUBOTHOI'O MHUpA.
Apomopdo3sl y pacTeHuit U KUBOTHBIX. [losiBeHue, pacuBeT u
BBIMUPaHUE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro MUpa Kak OTpPaKEHHWE 3BOJIOLUU.
OcHOBHBIE CHCTEMATUYECKHUE IPYIIIBI OPTAHU3MOB.

OBonronusl 4esnoBeka. AHTPONOJNOrHMs Kak Hayka. PasBurtue
IPEJICTaBICHUNA O MPOMCXOKIECHUH YeI0BeKa. MeToIbl U3yueHUs
anTponoreHe3a. CXOACTBa W pa3nyMsl 4elOBEeKa U >KMBOTHBIX.
CucremaTnueckoe MOJ0KEHUE YEIOBEKa.

JBmwxymue cuibl (akTopsl) anTponorenesa. HacnenacrsenHnas
U3MEHYMBOCTh M €CTECTBEHHbIM oTOOp. OOIiecTBeHHBIH 00pa3
YKU3HU, U3TOTOBJIEHNE OPYIUIl Tpy/la, MBILIUIEHUE, PEYb.

OcHOBHBIE  CTaAMM W  BETBM  DJBOJIOLUU  YEJIOBEKa:
aBCTpaoNnuTeKy, YemoBek ymenbld, YemoBeK NPAMOXOISAIINH,

UYenosek Heanxaeprainbckuii, Yemosek pasyMmHbii. Haxonku
HCKOMIAaeMbIX  OCTAaTKOB, BpeMsl  CYIIECTBOBaHHs, 00JacTh
pacnpocTpaHeHusi, O0BEM TOJOBHOTO Mo3ra, o0pa3 KHU3HH,
opynus.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE PACKL: €BPOIICOHTHAS
(eBpaswuiickas), HETpO-aBCTPaJIOU THAS (3xBaToOpHUabHAN),
MOHTI'OJIOUIHAs (asmaTcko-aMepHKaHCKas). Yeprhl

MPUCTIOCOOJICHHOCTH TPEJCTaBUTENel 4YelOBEYEeCKHX pac K
YCJIOBHSIM CYyIIeCTBOBaHUsl. EMMHCTBO 4elloBEUECKHUX pac.

(kpearimoHu3M). I'Mmore3a 1IOCTOSIHHOIO  CaMO3apOKACHMS JKHU3HH M €€
onposepkeHre  onbiTamMu D, Pemgm, JI. Cpnannanmasu, JI.  Ilactepa.
[Ipoucx o aeHNe YKU3HU U aCTPOOMOTIOTH.

OcHOBHBIE JTanbl HEOPraHUYeCKOn SBOJIIOLIMH. ITnanerapHas

(reo-noruueckas) SBOJIOLMS. XHUMHYECKas SBOMIOLMS. AOUOICHHBIN CHUHTE3
OpraHm4yeckux BemiecTB M3 Heopranmdeckmx. Ombelr C. Muaepa u I'. Opn.
OOpa3oBaHue  MOaMMEpOB  u3  MOHOMepoB.  KoalepBarHasi  rumoresa
A. 1. Onapuna, rumore3a mepBuyHoro 0yiapoHa Jk. XongeliHa, TreHeTHYeCcKast
runore3a . Mémnepa.  Pubosumber  (T. Yek) wu rumoresza  «vupa  PHK»
V. I'mnbepra. PopmupoBanrne MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Hcrtopusa 3emin 1 MeToibl €€ n3yueHus. MckomaeMbple OpraHnuecKue OCTaTKHU.
I'eoxpononoruss U €€ Meroabl. OTHOCUTENbHAS M a0COJIOTHAS I'€OXPOHOJIOTHUS.
I'eoxpoHonoruyueckas IKaaa: 30HbIL, dPbl, IEPUOILI, DIIOXH.

HayanpHbI€ 3Tanbl OpraHudeckoi BoJaronuu. TlosgBiieHrne M SBOJIOLMS IEPBLIX
KJICTOK. OBOJIONHS MeTa0onu3Ma. BoO3HUKHOBEHHE ITIEPBBIX IKOCHUCTEM.
CoBpeMeHHBIE MHUKpPOOHBIE OHMONIIEHKM KAaK aHaJIOr IEPBBIX Ha  3eMIile
coobmrectB. CTpoMaTOJHTEL. IIpoKapHOTEl U DYKAPUOTEHL.

IIpoucxoxkaeHue dYKapUOT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKIEHUE
BUpycoB. IIpoucxokaeHne MHOTOKJIETOYHBIX OpraHn3MoB. BO3HHUKHOBEHHE
OCHOBHBIX I'DYIIII MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOWH BBICIINX pacTteHuii. OcHoBHEIE apoMopdho3bl
pacteHud. Beixoa pacteHuid Ha cymy. [losgBieHHE CHOPOBBIX pacTeHUN M
3aBoeBanre MMM cymH. CemeHHble pacTeHHsd. IIpoMCXOKIEHHE IIBETKOBBIX
pacTeHUiA.

OCHOBHBIE DTallbl JBOJIOIMH KHBOTHOro wmwupa. OcHOBHBEIE apoMOpGhO3bI
JKMBOTHBIX. Bennckas dhayna. KeMOpuiickuii B3pbIB — IMOSIBICHHE COBPEMEHHBIX
tunos. IlepBbie XOpa0BLIE KUBOTHEIE. JKHU3HD B BOJIE. DBOIIOIHS IT03BOHOYHBIX.
[poucxoxaenre ambubuii  u pentwianil. [IpoucXoXIeHHE MIEKOIUTAIOIIMNX
u ntun.  [lpudnun  kimrodyeBoro apomopdosa. OcBoeHHMe 0eCcImo3BOHOYHBIMU
M IO3BOHOYHBIMU JKHUBOTHBIMH CYIITH.

PazButne KM3HM Ha 3eMiie 110 3paM M IEpHoJaM: apxei, MpOTEepO30MH,
MAJIE030M,  ME3030#,  KaiHo30HM.  OOmas  xapaKTepHCTHKa  KIHMMaTa
M TCOJIOTHUECCKHUX IMpoIeccoB. [losgBiieHne M paclBeT XapaKTEPHBIX OPraHU3MOB.
VrneobpasoBaHue: €ro yCIOBUs M BIMSHHUE Ha ra30BbIA COCTAB aTMOCHEPEL.

MaccoBbl€ BBIMHPAHHMS — SKOJOTMYECKHE KPHM3HUCHI mponnroro. IIpuamHEI
M _CJIEACTBUS MAacCOBBLIX BEIMHUpaHUK. COBpEMEHHBINM HKOIOTMUYECKUH KPU3HC, €TI0
ocobeHHocTH. [IpobdiemMa coxpaHeHns 0Mopa3HooOpa3us Ha 3eMiie.

CoBpeMEHHAsA CUCTEMA OpPraHuYeckoro Mupa. [IpWHIMNBI KaacCH(GUKAIIUN




Kpuruka pacusma.

JdemoHcTpaumnu:

Ilopmpemuor: ®@. Penu, JI. [lactep, A. . Onapun, C. Musuiep,
I'. FOpu, Y. /lapBuH.

Tabauyvt u cxemvt. «Bo3HukHOBeHHE COJHEYHOM CHCTEMBI,
«Pa3BuTHe opranuueckoro wmupa», «PacTtuTenbHas KiIeTKay,
«KuoTHas KJIETKa», «IIpokapuoTrnueckas KJIETKa»,
«CoBpeMeHHasi CHCTeMa OpraHM4YecKoro mmupay», «CpaBHEHUE
AQHATOMUYECKUX YEpPT CTPOCHMS YEJIOBEKAa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTUYECKHX HAXOJI0K
MPEJKOB COBPEMEHHOIO YeJOBEKa», «JIpeBHelmme Ioamn»,
«/IpeBHue moamn», «IlepBbie cOBpeMeHHBbIE M0y, «UenoBedeckue
pacsD».

Obopyoosanue: mynsixu «lIpoucxoxnenue yenoekay (OIOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPOIA, HEaHJEepTalblla, KPOMaHbOHIA);
CIIETIKM WM HW300paXXeHHs KAMEHHBIX OpYyIud MepBOOBITHOIO
YyenoBeka (KaMHHU-YOMIephl, pyouia, ckpebdiia); TeOXpOHOIOTHYECKast
Tabuia; KOJUeKIyst «P@OopMbI COXPAaHHOCTH MCKOTIAEMBIX KHBOTHBIX
Y paCTEHUI.

JlabopaTopHble M NpaKkTUYecKHe PA0OThI:

Ilpakmuueckass paboma Ne 1. «3ydyeHne HCKOMAEMBIX
OCTaTKOB PAaCTEHHUH U )KMBOTHBIX B KOJUICKIUSIX.

Oxckypcusi «IBONIOIUS  OpPraHMYECKOro MHpa Ha 3emie»
(B eCTeCTBEHHO-HAYUHBIH WM KpaeBeUecKuil My3ei).

OpraHmu3MoB. OCHOBHBIC CUCTEMATUUCCKHUE I'pynIibl OPpraHNu3MOB.

CMOHCTpAIINHA

Toprpersl: @. Pean, JI. Conamnannanu, JI. Ilactep, M. 1. Meuynukos, A. U.

OmnapuH, JIx. XonenH, I Mennep, C. Muunep,
I'. IOpu.
Tabmuier ucxembl: «Cxema omelta @D.  Pemm»y, «Cxema  ombITa

JI. ITacTepa 1o M3YYCHHUIO caMO3apOKACHHS KU3HIY, «Cxema onbita C. Mujiepa,
I". FOpny, «2Ttansl HEOPraHMYSCKOM YBOTIOIMNY, «I €0XpOHOJOrHYeCKasl IIKaaay,
«HavaypHEIE 3Tallbl OPraHuYeCKOM SBOJIIOIMKY, «Cxema 00pa3oBaHus YYKapUOT
OyTéM cuMmOuorenesay, «CucremMa >KHBOH HIpUpoabl», «CTpoeHHEe BHUpycay,
«ApoMopdo3sl pactennity, «Punnoburey, «OXHOKJIETOYHBIE BOLOPOCIINY,
«MHOTOKJIETOUHEIC BOAOpOCHNY, «Mxmy», «llamopoTHUKHY, «I 0JIOCEMEHHEIC
pacteHus», «Opranbl LIBETKOBBIX pacTeHUm», «CxemMa pa3-BUTHUS KHUBOTHOI'O
MHpa», «ApoMopbdo3nl KUBOTHBEIXY, «lIpocreiiiney, «KHIIEYHOMOJOCTHEIEY,
«Ilmockue YEPBUY, «YIIeHUCTOHOTHEY, «PBIOEIY, «3eMHOBOIHEICY,
«[IpecMuikarommecs»,  «IITumel», «MiekonuTalmmey, «Pa3BuTHE KU3HHU
B apXeMcKoM dpey, «Pa3BuTHE JKU3HU B IPOTEPO30MCKON dpey, «Pa3BuTHe KU3HU
B ITaJ1€030MCcKOol dpey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pen, «Pa3BUTHE KM3HHU
B KaMHO30MCKOM 3pe», «CoBpeMeHHAas CUCTEMA OPraHHYECKOTO MUPay.

O60DVI[OB3.HI/ICI rep6apHH PACTEHUM  pa3JMYHBIX OTJIEIOB; KOJUICKIIMHU
HAaCCKOMBIX. BJAXHBIC MNpfriapaTbl XWBOTHBIX. PAKOBHMHBI  MOJIJTIOCKOB,
KOJUICKIIMH HMIJIOKOXKHX, CKCJICTHI ITIO3BOHOYHBIX JMXWBOTHBIX. Yy4dcja IITHUIL

U 3Bepei; KOJUICKIMM OKAMEHEJIOCTEH, TOJIE3HBIX HCKOMAeMBIX;
OPraHNYCCKHNX OCTATKOB OPraHU3MOB.

JlabopaTopHble ¥ npaKTHYecKkne padoThbl

l. BupryvaabrHasg nabopaTopHas paboTa «MoaeaupoBaHHe
onbIToB Mmuiepa—IOpy 110 u3y4deHHM0 aOMOTeHHOTO CHHTE3a OPraHUYSCKUX
COCJIMHEHUI B ISPBUYHOMN aTMochepe.

2. JlabopaTtopHasgspaboTa «/3ydeHHEe M ONKMCAHUE HCKOIMAEMBIX
OCTaTKOB APEBHUX OPIaHHU3MOBY.

. IIpakTmueckasgpaboTa «3ydeHHne 0COOCHHOCTEH CTPOCHHUS
PACTEHHI Pa3HBIX OTACIOBY.
4. llpakTuueckasg paboTa
IMO3BOHOYHEIX KUBOTHBIX).
Ilpoucxox/ieHne Yea0BeKa — aHTPOIOreHe3

Paznensl ¥ 3aJ1a4¥ aHTPONOJAOTMU. MeToAbl AHTPOIOJIOTHH.

CraHoBlICHHE IPEJICTABICHUNA O MPOMCXOXKACHUH YeI0BeKa. PelIMrno3HbIe
B033peHus. COBpeMEHHBIC HAYYHBIE TCOPHH.

MYJISAKH

«3yuenue 0co0eHHOCTEH CTpPpOCHUA




CX0ACTBO YCIOBEKA C KMBOTHBIMU. CHCTEMATHUYECCKOS HOJIOKCHHE YSIOBEKA.
CBHUAETEIBCTBA  CXOJCTBA  4YEJIOBEKA C  KMBOTHBIMHM:  CPaBHUTEIIHHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hH310JI0r0-0MOXUMHYCCKHE,
noseneHueckrue.  OTnuyps  YeJIOBEKa  OT  JKMBOTHBIX.  IIpsIMOXOXKICHHE
M _KOMILJIEKC CBA3aHHBIX C HUM IIpH3HAKOB. Pa3BUTHE TOJOBHOI'O MO3Ia M BTOPOH
CUTHAJILHOM CHCTEMEL.

JBmxymue cuiabl ((hakTopbl) aHTPOIOreHe3a: OMOJOIMYECKHE, COIUAILHEIC.
CooTHOIIIEHHE OMOJOTMYECKUX U COLMAIBHBIX (DAKTOPOB B AHTPOIOTCHESE.

OCHOBHBIE CTaJMH aHTPOINOreHe3a. PaHHME 4YenoBEKOOOpa3HbIE 00€3bIHBI
(IpOKOHCYIIBLI) M paHHUE MOHTUJIBI — OOIIKE IPEJKH Y€T0BEKO0OPa3HbIX 00€3bsH
H_JII0Je. ABCTpaJIONUTEKH — JIBYHOTHE TIpeaku Jnoach. YenoBek yMeEbIH,
TIEPBLIC M3TrOTOBJICHUS Oopyaui Tpyaa. YUemoBek IpsIMOXOISIIMNA M IEPBBIM BEIXOJT
mrofer 3a mpeaensl Adpukd. YemoBek IeHIenbOeprckuii — OOHIMM NpEaoK
HEaHJICPTAILCKOTO YEJIOBEKA M YSI0BEKA pa3yMHOro. YenoBek HeaHIepTaIbCKUM
KaK BMJ JIIOASH XOJOJHOTO Kianmara. YenoBek pa3yMHBIM COBPEMEHHOI'O THIIA,
JIICHUCOBCKUI YEJIOBEK, OCBOECHHE KOHTHHEHTOB 3a ImpeaeilaMu A QpHKH.
IlageoreHeTnka 1 majacorecHOMMKA.

OBOJIIONNS  COBPEMEHHOI0 4ejioBeKa. EcTeCTBEHHBIH OTOOpP B MHOIMYJISIIHIX
yejgoBeKka. MYTAIMOHHBIA IIpoliecc U noauMopdusM. ITonyasgiuoHHEIE BOJHEI,
npeid reHos, Murpays U «9¢G@eKT 0OCHOBATENS B MONYIISIIUIX COBPEMEHHOIO
4esIoBeKa.

Yemoseueckue packl. Ilomstne o pace. bolblpie packl: €BpOICOMIHAS
(eBpasuiickas), aBCTpaJo-HerpouaHas  (PKBaTopHadbHAas1),  MOHIOJOWIHAS
(asmaTcko-aMepuKaHcKkas). BpeMs M IyTH paccelIcHHs 4elIOBEKa I10 INIAHETE.
EnuHcTBO  4enoBedeckmX pac. HaydHag  HeECOCTOATSIBHOCTH  PacH3Ma.
[IpucrocoOJIEHHOCTh YeJIOBEKA K Pa3sHBIM _YCJIOBHAM OKPYXKAIOMIEH CpeJbL.
Baugaue reorpabuueckoil  cpeabl U apeiida  reHoB  Ha  MOP(OJIOTHIO
1 (U3UOJOTHIO YEIOBEKA.

MexIuCIUIUIMHAPHEIE METObI B (buznyeckoit (6GMOTOrHYECKOI)
AHTPOIOJIOTHH.  DBOJIOIMOHHAS  AHTPOIIOJOTHS W TaJe0aHTPOIOJIOTHS
YyeJIOBEUECKUX IONYJISAIMNA. bruoconuansbHple MCCIeJOBAHNUS TPUPOILI YEJIOBEKA.
HccnenoBanye KOBOJIONMH OMOJOTMYSCKOTO M COIMAILHOIO B YEJIOBEKE.

Jemoncrpannu

Iloptpers: Y. lapsun, JI. JIuku, J. A. Poruackuii, M. M. I'epacumoB.

Tabmuiel ¥ cxeMbl: «MeTOoIbl aHTPOIMOJOruny, «[ OJOBHOM MO3I YEIOBEKAY,
«YenoBekooOpa3Hble 00€3biIHbY, «CKEIeT YeIOBEKa M CKEJIET IIMMIIAH3EY,
«PyauMeHTsI W aTaBU3MEIY, «JIBrKynme CHUIBI AHTPONIOTEHE3AY,
«OBOJIIOIIMOHHOE APEBO HYENOBEKA», «ABCTpalonuTek», «YemoBeK yYMETBIN»,




«YenoBek mpsiMoxomsmuny, «JleHMCOBCKHMU denoBek» «HeannepraibObly,
«KpomanboHIbely, «lIpeakn denoBekay, «ODTamlbl SBOJIOIHAHN YeJIOBEKay, «Packl
YEJIOBEKAY.

OOopyaoBaHue: MYISIKA  OKAMEHEIOCTEH, MPEIMETOB  MaTEpPUAIbLHOM
KYJIbTYPhl  NPEAKOB  YeJIOBEKA;  penpoAyKiuu  (dbotorpadum) KapTUH
¢ _MHUQOJOTMYECKUMHU KU OHOIECHCKHMHU CIOKETAMH IIPOMCXOKIEHHS UYEIOBEKA;
doTorpaduy HaXOJOK MCKONAEMBIX OCTATKOB 4YEJIOBEKA; CKEJET YEIOBEKA;
MOJICNIb Yepella YeJ0BCKa M Yepera MMMIIaH3€; MOJICIh KMCTH YSJIOBEKa M KMCTH
IIMMIOAaH3€; MOACIN TOpca MPEJAKOB YeI0BEKa.

JlaGopaTopHple U MpaKTHYecKne PA0OThI

1. JJabopatopunasgs pabora «M3ydeHue
CKEJIETa YEJIOBEKA, CBI3aHHBIX C IPIMOXOKIACHUEM.
2. IIpaxtmueckas pabora «M3yueHne DKOTOrHYSCKUX adallTalluN
YeJIOBEKAY.

0COOEHHOCTEH  CTPOEHUS

Tema 3. Opranu3Msl U OKpY:KawIIasi cpeaa

OpraHu3Msl H OKpYyKawIas cpeaa

DKoJorus Kak Hayka. 3aJaud M paslienbl AKOJIOoruu. MeTossl
9KOJIOTMYECKHUX MCCIEN0BAaHUN. DKOJIOTMYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YeJI0BEeKa.

Cpenpl o0MTaHHS OpPraHU3MOB: BOJHAsl, HAa3€MHO-BO3/YIIHAs,
MIOYBEHHAs, BHYTPUOPIaHU3MEHHAs.

Okonorndeckue (akropel. Krnaccupukanus 3KOIOTHMUECKUX
dakTopoB: abWOTHYECKHE, OMOTHYECKHE U aHTPOTOTEHHEIE.
JlelicTBUE SKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue GakTOphl: CBET, TEMIEpaTrypa, BIIAKHOCTb.
®oronepuoansM. IlpucrnocobieHus OpraHu3MOB K JIEHCTBHIO
abuotuyeckux (akTopos. buonornueckrue puTMsI.

buotnueckue dakropsl. Buasl 6MOTHUECKUX B3aUMOJICHCTBHIA:
KOHKYPEHLMs, XUIIHUYECTBO, CHMOMO3 U ero  (opmsl.
[TapasutuszM,  koomepanus,  MYyTyajdu3M,  KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAU3M, HEHUTpaIu3M.
3HayeHne OMOTMYECKMX B3aWMOJEHCTBUH Ui CYyHIECTBOBaHMS
OpPraHU3MOB B IIPUPOHBIX COOOIECTBAX.

OKOJIOTHYECKHE  XapaKTePUCTHKU rnonyiasnud. (OCHOBHBIE
MOKA3aTeN! MOMYJISALUN: YUCIEHHOCTD, IIJIOTHOCTb, POKIAEMOCTD,
CMEPTHOCTb, MPUPOCT, MHUrpauud. JlMHaAMHMKA YHCIEHHOCTH
HOIYJISALIMY U €€ PEryIsIus.

IKog0russ — HayKa 0 B3aMMOOTHOIIIEHUAX
M HAIOPIraHU3MEHHBIX CHCTEM ¢ OKPVIKAIOLIeH cpeaoi

3apokaeHue U pasButue 3Kogoruu B Tpyaax A. I'ymOonpara, K . @. Pyibe,
H. A. CeBepuona, O. I'ekkenst, A. Teucnu, B. H. CykauéBa. Pa3ngens!l 1 3agaun
9K0JI0TUH. CBSI3b DKOJIOTUM C IPYTMMHU HaYKaMU.

Metoasl skojorud. IloneBrle HaOMIOAEHMS. OKCIOEPUMEHTHI B DKOJOTHM:
NpUPOAHLIE U J1abopaTopHble. MoaeaupoBaHWe B DKOJOTHU. MOHHTOPUHT
OKPYJKAIOLIEH cpeibl: IOKAIbHBIN, PETHOHAIBHEIN U IT100aJbHBIN.

3HaUCHME  DKOJIOTHMYSCKHMX 3HAHMM  JUIS  9elI0BEKa.  JKOJIOTHYECKOE
MHPOBO33pEHHNE KAaK OCHOBa CBI3EH YeJoBeYeCcTBa ¢ IpHUpoaoi. PopMUpOBaHHUE
DKOJIOTHMYECKON KYALTYPEI U DKOJIOTHYECKON IPaMOTHOCTH HACEJIEHUSL.

emoncrpannn

Iloprpetsl: A. I'yvmboapar, K. ®@. Pyise,
A. Tencmn, B. H. Cykaués.

Tabaumel 1 cxeMbl: «Pa3aenabl DKOTOTHIY, «METoabl DKOIOTHnYy, «CxeMa
MOHHUTOPHUHIA OKPYXKAIOIIEH CPEABI.

JlabopaTopHble ¥ NpaKTHYecKne PadoThl
JJabopaTopHas paboTa «M3yueHHE METOIOB DKOJIOTHYECKUX
HCCIICIOBAHUIN).

OpraHusmbl ¥ cpeaa o0uTaHNS

OkoJjiornyeckre (HakTopbl M 3aKOHOMEPHOCTH MX AericrBus. Knaccubukamus
DKOJIOTMYECKUX _ (paKTOpOB: aOMOTHUECKHE, OHOTHYECKHE, aHTPOIOIEHHBIE.
OO01Me 3aKOHOMEPHOCTH  JIEMCTBHUA  DKOJOrMYecKHMX (akTopoB. IlpaBmiio

OpPraHu3MoB

H. A. CeBepiioB, 9. I ekkemb,




JdemMoHcTpanum:

Iopmpemur: A. I'ymGonbar, K. @. Pynwe, 3. 'ekkens.

Tabnuyst u cxemwr: kapra «lIpupomusie 30861 3emun», «Cpeab
oOutaHusi opranusmoB», «®Dotonepuoauzmy», «llomynauuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH TONYJISIIMA WH(Y30pUu-
TyQenbkuy, «[luiessie nemnmy.

JlaGopaTopHble U IpaKkTHYecKHe PadoThI:

Jlabopamopnass ~ paboma  Ne 3.  «Mopdonoruyeckue
0COOEHHOCTH PaCTEHHUH U3 pa3HbIX MECT OOUTAHUS.

Jlabopamopuas paboma Ne 4. «BnusitHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCay.

Ipaxmuueckas paboma Ne 2. «I1oac4eT MIOTHOCTU MOMYJISIIAMA
Pa3HBIX BUJOB PACTCHUIN.

munnmyMma (K. Illopenrens, FO. JIn6ux). TonepaHTHOCTL. ODBpHUOMOHTHEIE
M CTEHOOMOHTHEIE OPraHU3MBI.

Aouornueckre (akTopel. CBeT Kak HSKoJOrMYecKui dakrop. JlelicTBHE
pa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTPa Ha OpPraHM3MBbl. JKOJOTHMYECKHUE TPYHIIBI
pACcTCHUM M SKMBOTHBIX IO OTHONICHUIO K cBeTy. CurHanbHas pojib CBETA.
DoTONECPHOAN3M.

Temneparypa Kak SKoJorudeckui dakrop. JIeHcTBHE TeMIeparypbl Ha
opraiusMbl. 1TOMKHUIOTEPMHBIE M TOMOMOTEPMHBIE OpPraHU3MBI. IBPUTECPMHBIE
M CTCHOTEPMHBIE OPTaHU3MBEL.

Bnaxnoctes kak  skosiornmueckuii  dakrop. IlpmcmocobieHnst  pacTeHHH
K DoJaep KaHuio BoaHoro Oamanca. Knaccudukaiys pacTeHMIH IO OTHOIIECHHIO
K Boje. IIpucnoco0iieHust JKUBOTHBIX K M3MEHEHHIO BOJIHOI'O PEKUMA.

Cpenpl  0OMTAaHHSA OPraHM3MOB: BOJHAs, HA3€MHO-BO3AVIIHAS, MOYBEHHAI,
rIyOMHHASL  IOJNOYBEHHAs, BHYTpHOpPraHu3MeHHas.  PHU3HKO-XMMHYECKHE
OCOOEHHOCTH cped  oOMTaHMs opraHm3MoB. IlpucmocoOneHHs  OpraHu3MOB
K JKM3HHU B Pa3HbIX Cpeax.

buonornueckne putMbl.  BHemHWE W BHYTpeHHHE pHTMBL.  CyToYHBIE
W TOAUYHBIE pUTMBL. 1IpHcIIoco0I1eHHOCTL OPraHu3MOB K CE30HHBIM M3MEHEHUSIM
YCIOBHUM KH3HH.

Kusuennsie dhopMbl opranu3MoB. [lonstre o kuznennoun gopme. JKusneHHole
(OpMBI pACTEHHI: HEPEBbS, KYCTAPHUKH, KYCTAPHHYKHA, MHOTLOJIETHHE TPAaBEI,
onHoseTHUEe TpaBbl. JKuzHennnle hOpMBI JKUBOTHBIX: THAPOOUOHTEI, T€OOMOHTHI,
a3po0OroHThEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buornueckue daxropsl. Buasl OMOTHYECKUX B3aMMOJACHCTBUNA: KOHKYDPEHIIHSL,
XUIIHUYECTBO, CUMOMO03 U _ero ¢opMbl. IlapasuTusM, Koomepalus, MyTYaau3M,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUUYECTBO). Hetrpoduueckue

B3aMMOJEHCTBUSA _ (Tommueckue,  (dopuueckue, Gadpuueckue). 3HadeHHUE
OMOTHYECKUX B3aMMOJIEHCTBUI JUIS CYIIECTBOBAHHS OPraHU3MOB B CpEE
oburanus. [IpHHINI KOHKYPEHTHOTO MCKIFOYEHHS.

emoncrpannn

Tabnunpl ¥ cxeMbl:  «OkoJoruueckue ¢haxTopbl», «CBETOBOH CIEKTPY,
«DKOJIOTHYECKHUE TPYNIILI JKUBOTHBIX 110 OTHOLIEHHIO K CBETY», «TEIIOKPOBHbBIE
JKUBOTHBIEY», «XOJIOJHOKPOBHEIEC JKHBOTHBIE», «DH3MOJOTMYECKHE aaanTallii
JKHMBOTHBIX», «Cpeanl oOWTAaHMSA OPraHu3MOBY», «BHOJIOTMYECKHE DPHUTMBIY,
«KusHennple  (HOpMBI  pacTeHMi», «Ku3HeHHBIE  (OPMBEI  JKMBOTHBIXY,
«DKOCHUCTEMa IMHUPOKOIMCTBEHHOTO Jecay, «IKOCHCTEMa XBOMHOTO Jiecay,
«lenn  muTaHus),  «XUIMHAYECTBOY»,  «llapasutuszm», «KoOHKYpEeHIHY,
«Cumbnosy, «KoMMeHCaTU3M.




OOopyaoBanue:  repOapuy  pacTCHUM U KUBOTHBIX, IPUCIIOCOOJIEHHBIX
K BJIHMSHHIO Pa3AUYHBIX JKOJOTMYECKUX (PAKTOPOB; repOapHuu CBETOIIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIUBBIX  PACTCHUM; CBETOIIOOMBEIC, TEHEIIOOUBLIE
M TCHEBBIHOCIMBBIC KOMHATHBIC PpACTCHHsS, TepOapuM W KOJUICKIIHH
TEMIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHMIl; Uydeaa IITHIL
H_3Beper; repOapuu pacTEHUM, OTHOCIIIMXCS K THrpoduraM, Kcepoduram,
Me30(hHUTaM; KOMHATHBIE pPACTCHUS MAHHBIX TPYI; KOJUICKIUHM >KHBOTHBIX,
O0OMTAIOIIMX B Pa3HBLIX cpeaax; repOapuu M KOJUIEKIIMU PACTEHUI M KUBOTHBIX,
00J1a/IAF0IIMX YepTaMHU IIPUCIIOCOOIEHHOCTH K CE-30HHBIM M3MEHEHUSM YCIOBUM
JKM3HH; repOapyri U KOJUIEKIIMU PACTEHHMM M JKMBOTHBIX PA3JIHMYHBIX JKU3HEHHBIX
(GhopM; KOJUIEKIIMH >KMBOTHBIX, YYACTBYIOIIMX B PAa3IUYHBIX OHOTHYECKHX
B3aMMOJICHCTBHUIX.

JlaGoparopHele U NpaKTHYeCKHe PAGOThI

1. JJabopaTopHas paboTa «BrigBleHUE NPUCIOCOOICHUI OpraHUu3MOB
K BJIMSHUAIO CBETAY.

2. labopaTtopHas paboTa «BplgBIeHHE IPUCIIOCOOIEHUI OPraHU3MOB
K BIMSHHIO TEMIIEPATYPEDY.

3. JlabopaTopHas paboTa «KAHATOMUYECKHE OCOOCHHOCTH PACTCHUHU
13 Pa3HBIX MECT OOUTAHHMS.
KOJIOrNs BU/IOB W NONVISIIIM

OKOJIOTHYECKHE XapaKTePUCTUKU nonyssiu. [Tomyaamnusa kak Ouogorndeckas
cucrema. Pollb HEOHOPOJHOCTH Cpebl, (DM3MUECKUX 0aphepoB U OCOOSHHOCTEH
OMOJ0ruY BHAOB B (hOPMHMPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYPHI IOIMYIIAIHMT.
OCHOBHBIE ITIOKA3aTeJIM HONYJSIIMH: YHCICHHOCTh, INIOTHOCTh, BO3pacTHas
H_II0JIOBAs CTPYKTYpa, POXKIAEMOCTh, HNPHPOCT, TEMII POCTa, CMEPTHOCT,
MUTpAIHSL.

OKoJiornyeckas CTpYKTypa monynsanud. OneHKa YMCICHHOCTU IMONVJISIIHM.
JInHaMUKa NONYJISIHMH U e€¢ peryisiusa. BHOTHYeCKUM IMOTEHIIMAN ITONYJISIIMH.
MojenupoBaHiue JIUHAMHUKH _ nmonyisaiuu. KpHBEIE  pocTa  YHUCICHHOCTH
nonynsanuu. Kpusble BBDKMBaHMA. Peryisius 4YMCIEHHOCTH MONYISIUH: POIb
(hakTOpOB, 3aBUCAIIMX MW HE 3a-BHCAIIMX OT IUIOTHOCTH. ODKOJOTHYECKHE
crpareruu BuaosB (r- u K-ctparerun).

Ilonarue 00 HSKOJOrMYSCKON HumIe Bujaa. MecToobuTanue. MuHoromepHas
MoJenb skojiornueckor HumM Jk. M. XatumHcoHa. Pa3sMephbl SKOJOTHUYECKOM
aumy. IToreHnpansHas ¥ peaJn30BaHHAas HUIIM.

By xak cucrema monyasnui. Apeajbl BUIOB. BUJIBI M MX SKU3HEHHEBIC
CTpATEruu. DKOJOTHYECKNE DKBUBAJICHTEI.

3aKOHOMEPHOCTH TIOBSJACHUS WM MHI'DAallMid  SKMBOTHEIX. bHomormdeckue




HWHBA3UHU YYKCPOAHBIX BUIOB.

CMOHCTpAIINHA

IHoptpet: /Lk. M. XaTYMHCOH.

Tabmumel U CXEMBL  «DKOJIOTHYECKHE  XAPAKTEPUCTHUKHA  HOIYIIAIAWY,
«I[IpocTpaHcTBEHHAsT  CTPYKTypa momyisanumy, «Bo3pacTHele  IHUpaMHJIBI
monyisiuny,  «CKOpPOCTh  3aceiaeHHsl  IOBEPXHOCTH  3eMIIM  Pa3IHYHBIMU

opragmMaMmny, «Moaenb 3konorndeckor Humu Jik. M. XaTunHcoHay.
O06opyaoBaHue: repOdapuu pacTEHMN; KOJIEKIMH )KHUBOTHBIX.
JlaGopaTopHble U NpaAKTHYECKHNe PAOOThI

JJabopaTtopHas pabora «lIpucnocobnaeHus CEMIH pacTEHUI

K PacCeIICHUIOY.

Tema 4. Cood1iecTBa U DKOJIOTHYECKHE CHCTEMbI

Coo011ecTBa 1 DK0JIOTHYECKHE CHCTEMBbI

CooOmiectBo  opraHu3mMoB —  OuoneHo3.  CTpyKTypsl
OWorieHo3a:  BHJOBas,  INPOCTPAHCTBEHHAasA,  Tpoduyeckas
(muieBas). Bunpl-nomuHanTel. CBs3u B OMOLIEHO3E.

Okonorndyeckue  cucreMmbl  (9kocuctemsl). [lonstTe 00

sKocucTeMe M OuoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHI
9KOCUCTEMBI: MIPOJYLIEHTHI, KOHCYMEHTHI, PENYLIEHTHI.
KpyroBopor BemecTB M MOTOK DSHEPITHH B  DKOCHUCTEME.
Tpoduyeckue (nuuieBsle) ypoBHU 3KocucTeMbl. [IumeBsie nenu u
cetd. OCHOBHBIE NTOKA3aTeNIM SKOCUCTEMBI: OoMacca, MPOTyKIIHSL.
OKOJIOTUYECKHE  MUpaMUAbl:  OPOAYKIMH,  YHCIECHHOCTH,
6uomaccel. CBOMCTBA 9KOCHCTEM: YCTOHYHUBOCTD, CAMOPETYJIISIIHS,
pasButue. Cykueccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHCTEMBI 03€p U peK.
DKocucTemMa XBOMHOTO WU IIMPOKOJIMCTBEHHOTO JIeCa.
AHTpPONIOT€HHbIE 3KOCUCTEMEI. ATpPO3KOCHCTEMBI.

Ypb6oskocuctempl. buosornyeckoe W XO3SHUCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak (akTop YCTOMUMBOCTH IKOCHUCTEM.
CoxpaHeHue OMOJIOTUYECKOT0 pa3HOO0pa3us Ha 3emMIie.

VYuenue B.M. Bepnaackoro o 6mocdepe. ['panurisl, coctaB u
CTpykTypa Owuocdepsl. JKuBoe BemecTtBo U ero (QyHKIHU.

OcobenHoctn  Ouochepbl Kak  TI00ATBHOH  AKOCHCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHasl CBsI3b B Ouocdepe.
KpyroBopoTbl BemiecTB ¥ OMOTCOXMMHYECKHE  IIUKJIBI

QKOJIOFI/IH COOﬁ!!!eCTB. QKOJIOI“I/I‘ICCKI/IE CUCTEMDbI

Coo01iecTBa  OpraHu3MoB. BHOIICHO3 M €ro  CTPYKTYpA.
OopraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cucreMa (A. JUk. Tencam). PyHKIMOHAILHBIE
OJOKM OpraHu3MOB B DJKOCHCTEME: IPOAYIIEHTHI, KOHCYMEHTBI, DPENYIIEHTEL
Tpodbnyeckne ypoBHH. Tpodwuyeckne memu M ceTH. AOHOTHYECKHE OJIOKH
skocucteM. ITouyBbl M MIIBI B 3KOcHcTeMaxX. KpyroBopoT BEIIECTB M ITOTOK
DHEPIHUH B DKOCHUCTEME.

OcHOBHBIE ITOKa3aTEIN YKOCHUCTEMBI. bruoMacca ¥ mpoayKIusa. DKOIOTHYECKUE
MUPaMHIBI YKCET, OMOMACCEHI M DHEPTHH.

JHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPaykmyayuu.
HampaBsieHHble 3aKOHOMEDHBIE CMEHBI COOOIIECTB — CYKIIecCHH. IlepBUUYHEBIE
1 BTOPUYHBIS CYKIIECCHUH U X TIPUYHHBIL.
AHTpOIIOTeHHBIE  BO3JIEMCTBUA HA cyKneccur. KIMMakCHOE COOOIIECTBO.
buopaznoobpazue M HOJHOTA KPYroOBOPOTa BENIECTB — OCHOBA YCTOMUYMBOCTH
COOOIIECTB.

IIpupoJiHBIE DKOCUCTEMEL. JDKxocucmembvl _03ep U peK. IKOCUCEMbL _Mopell
U OKearnos. IKocucmemvl myHOp, 1eco8, cmenell, NyC-mbihb.

AHTpOIIOreHHBIE  DKOCHUCTEMBL. ATPO3KOCHCTEMA. ATPOILIEHO3.
MEXKAY aHTPOIIONEHHLIMA M IPUPOIHBIMH SKOCHCTEMAMHU.

VYpbookocucteMsl. OcHOBHBIE KOMIIOHEHTHI _ypOodkocucTeM. T'opoiackas
diopa u dayna. CuHaHTponM3alus TopoAcKo dayHbel.  buojgormyeckoe
M XO3SMCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUSA OCHOBHBIX B3aMMOJEHCTBUM OPraHU3MOB
B DKOcHCcTeMax. Ponb  kackadunozo aghghexkma u  6ud06--20udpuxamopos
(knoyesvix 6u008) 6 yHKyuoHuposanuu sxocucmem. IlepeHoc SHEpPruu

CBsA3U  MEXIY

Pazanuus




3JIeMEeHTOB  (yriepoja, 30HaJIBHOCTH
OcHoBHbBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emin. AHTPOIIOT€HHbIE H3MEHEHUS
B Onocdepe. [modanbHBIC YKOJIOTHYECKUE TIPOOIIEMBI.

CocymiectBoBaHue MNpupoasl U uenoBedecTBa. CoxpaHeHHE
Omopa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepbl. OcHOBa
palMoOHAIbHOIO YIPaBICHHUS TNPUPOAHBIMU pecypcaMu M HX
UCTIONIb30BaHue. J[ocTKeHNsT OMOJIOTHH U OXpaHa TPUPOIBL.

JdemoHcTpaumnu:

Tlopmpemur: A. JIx. Tencom, B. H. Cykaues, B. 1. Bepnanckuid.

Tabnuyvr u cxemor. «llumeBble nenu», «bHOLIEHO3: COCTaB U
cTpykTypa», «lIpupomueie coobmectBay, «llemu nuTaHUSY,
«Oxonoruueckass nupamuga», «buochepa u  yenoBeky,
«IKOCUCTEMAa HIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOTO
neca», «buomeHo3 Bomoemay, «ArporeHos», «lIpumepHsbie
AQHTPOIIOIEHHBbIE BO3ACUCTBUSA Ha NIpUPOAY», «BaxHenmmue
WCTOYHUKH 3arps3HEHHs BO3/lyXa U TPYHTOBBIX BoI», «[louBa —
BaXKHeiIas cocrapistonias ouocdeprl», «DakTopsl Aerpananuu
nouB», «llapHukoBeiit 3pdexT», «DakTopbl pPagOAKTUBHOTO
3arpsisHEHUs1 Omocdepb», «OO0mas CcTpykrypa Ouocdepbi»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
ouocdepsl», «Kpyroopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIE».

Obopyodosanue: MoJeNb-alTTUKAIUS « TUTUYHBIE OUOIIEHO3BIY;
repOapuii «PacTuTenbHbIE COOOIIECTBAY; KOJIEKIIMH
«buouenos3», «BpeauTenn BaXKHEUIIMX CEIbCKOXO3SIMCTBEHHBIX
KYyJIbTYyp»; TepOapuu M KOJJIEKIIUA PACTEHUH U IHKUBOTHBIX,
MpUHAJICKANTME K Pa3HBIM DJKOJIOTHYECKUM TPYIIaM OJHOTO
Buna, KpacHas kuura P®, uzoOpaxeHus OXpaHSIEMBIX BHJIOB
pacTeHUM U )KUBOTHBIX.

aszora). ounocdepsr.

n_ BCIICCTB MCKAY CMCKHBIMH OSKOCHCTCMAaMU. Y CcTOMYHUBOCTD OpraHmu3mMoB,
HOHVJ'IHHI/Iﬁ N DKOCHCTEM B VCJIOBUAX CECTCCTBCHHBIX H aAHTPONOI'CHHBIX

BO3JICHCTBUM.

Mexanuzmoi 6030elCMEUs. 3a2epsi3HeHull Pa3tvlx Mmunos Ha
CcYOOpeaHU3MEeHHOM,  OP2AHUBMEHHOM, NONVIAUUOHHOM U IKOCUCHEMHOM
VPOBHSX; OCHOBbL 9KO0N02UHECKO20 HOPMUPOBAHUSL

AHMPONo2eno20 _so30elicmeus. MeTom0JIorusl MOHHUTOPUHIA SCTCCTBCHHBIX M
AHTPOITOT'CHHBIX YKOCHCTEM.

Jemoncrpaunu

Iloptpet: A. JIx. Tercnu.

Tabnuis! u CXEMBI: «CrtpykTypa OHOLIEHO3aY, «Qxocucrema
IIMPOKOJIUCTBEHHOTIO JIecay, « DKOCUCTEMa XBOMHOTO jiecay, «DYHKIIMOHAILHBIC
IPYIIIbl OPraHU3MOB B DKOCHCTEMEY», «KpYroBOpOT BEHIECTB B YKOCHCTEMEY,
«llenmm nuTanus (DACTOWINHAS, JCTPHUTHASA)», «IKOJOTMYECKas IMHUpaMua
Yyucel», «IJKOJOTrHYecKas IHUpaMujia OHMOMACChl», «IKOJIOTMYScKas IHpaMUJIa
sHepruny, «Oopa3zoBanue 0oao0Tay, «IlepBuuHas cykieccus», «BoccTaHOBIICHHE
Jleca IOCNIe IoKapay, «ODKOCHCTEeMa o3epay, «ArporeHosdy, «Kpyrosopot
BEIIIECTB U ITIOTOK SHEPTUHU B arpolieHo3e», «[IpuMepsl ypO0o-3KOCHCTEMY.

O06opynoBanue: repbapuy pacTEHHN; KOJUIEKIIMM HACEKOMBIX, Yydelia IITHI]
1 _3Bepei; repOapuy KYJIbTYPHBIX M JIMKOPACTYIIMX PACTCHHUMN; aKBAPUYM KaK
MOJIENIb DKOCHUCTEMEI.

JladoparopHele u NpaKTHyecKne padorel

1. IIpakTuueckaspabora «M3yueHue u onrcaHue ypOOIKOCUCTEMBIY.

2. JlabopatopHas pabGora  «M3ydeHWe pa3HOOOpa3us  MEIKHX
IMOYBEHHBIX YJIEHUCTOHOTHX B PA3HBIX JKOCHCTEMAX).

3. DKCcKypcusa «IKCKYpCHS B TMOUYHBLINA OworeoleHo3 (B ayOpaBy,
Oepe3HdK, eIbHUK, HAa CYXOA0JbHBINA MM HOMMEHHEIN JIYT, 03€p0, 00JIOTO)Y.

4. DkcKypcusa «IKCKYpPCHUsS B arpodKOCHUCTEMY (HA II0JI€ WIIM B TEIIMYHOE

XO3STACTBO)Y.
Buocdepa — riobanpHas JkocucremMa

buocdhepa — obOmennanerapuas o0ojgoyka 3eMiIM, TO€ CYIIECTBYET HIIH
CYILECTBOBAJIA KU3Hb. Pa3BuTHE IIpeacTaBieHui 0 6uocdepe B Tpyaax . 3rocca.
Yuenne B. M. Bepuaackoro o 6mo-cepe. Obmactu 6mocdepbl H €€ COCTAB.
JKuBoe BenecTBo OMochephl U €ro PyHKIINH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Omocdeprsl. Ocobennoctu O6mochepsl Kak
r100aJbHON  SKOCHMCTEMBI.  JIMHAMHYeCKOe  paBHOBECHE B Ouocdepe.
KpyroBopoTsl BEIIECTB KM _OHOI€OXHMHYECKHE MUKILI  (YIIEpoaa, a3oTa).
PUTMHYHOCTE SIBJICHUH B Ouocdepe.




3onanpHOCTE OMocdepsl. [lonstrue 0 Ouome. OCHOBHBIE OMOMBI CYIIIU: TYHJPA,
XBOHHBIE Jieca, CMEIIAHHBIE M INHPOKOJMCTBEHHBIE JIECA, CTENHU, CAaBaHHBI,
IYCTBIHU, TPOIMYECKHE  Jieca,  BBICOKOTOphba.  KimmMaT,  pacTUTENLHBII
M JKMBOTHBINM MHp OMOMOB CVIIIH.

Crpykrypa M OYHKIHSA KUBBIX CHCTEM, OIIEHKA HMX PECYPCHOrO IOTEHIIMAIa
1 OMochepHBIX (HYHKIMIA.

emouncrpannn

[Toprpetnl: B. W. Bepaaackuii, 3. 310cc.

Tabmuuel u cxembl: «I'eocepsl 3emutny, «KpyroBopor aszora B IPUPOAEY,
«Kpyropopor yriepoja B Ipuposey», «KpyroBopoT KHCIOpPOJa B IPUPOIAEY,
«KpyrosopoT BoAbl B npupojey», «OcHOBHBIE OMOMBI cyminy, «KimMaTnyeckue
nosica 3emumy, «TyHapay, «Tairay, «CMeniagHeii gecy, «IIIMpoKoInCcTBEHHBIN
snecy, «Crenbpy, «CaBanHay, «IlycTeiHay, « TpOIHMYECKUl JIECY.

O06opyaoBaHue: repOdapruu PacTEHNM pa3HBIX OMOMOB; KOJUIEKIIMY JKUBOTHBIX.
YenoBeK U OKPYKAIOIIAS cpeia

OKOJIOTUYECKHE KPHU3UCHl M HMX IpHUYMHBEL. Bo3aelcTBHE YeloBEKa Ha
ouocdepy. 3arpsasHeHue BO3AYIIHOM cpenbl. OxpaHa BO3ayxa. 3arpsa3HEHHE
BOAHOM cpennl. OxpaHa BOJHBEIX pecypcoB. Paspymenue mnousnl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHenne Kinmara.

AHTpONIOreHHOE BO3JICHCTBHE HA PACTHTEIBHBIM M KMBOTHBIA MHp. OxpaHa
PACTUTEIBLHOr0 M KMBOTHOrO MHpa. OCHOBHBIE NMPUHIMUIIL OXPaHbl MPUPOALL.
Kpacuele kauru. Ocobo oxpangeMble npupognble teppuropun (OOIIT).
Bborannueckue cajbl M 300-JOTHYECKHUE MMAPKH.

OCHOBHBIE NPUHIMIEI YCTOWYMBOIO PAa3BUTHS YEIOBEUECTBA M NPUPOIEL.
PanmonannHoe MIPUPOJIOTIONE30BAHIE Y COXpaHCHHE OMOJIOrTYECKOr0
pasHooOpasusg 3emuu. OOmKe 3aKOHOMEPHOCTH TNIOOANIBHBIX IKOJIOTHYECKUX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOI0 KPM3KCA U €r0 BEPOSITHBIE NOCASACTBHUS.

Pa3BuTHe  METOJIOB MOHHTOPHMHIA  DPa3BUTHS _ ONACHBIX  TEXHOT'C€HHBIX
npoueccoB.  Cucmemmuvle ucciedosanus nepexooa K pecypco-cbepezaiouiell
U KOHKYPEHMOCNOCOOHO 9HepemuKe. buo-nornueckoe pazHooOpaszue
u OMopecypchl. Hayuonanvuvie ungopmayuonnvle cucmemsl, obecneqyusaoujue
docmyn K UH@GOpMAayuy no cOCMOSIHUIO 0mMOeIbHbX U008 U skocucmem. OcHosbl
oKopeaburumayuy __ dKocucmem __u cnocobos _H6opvbvl ¢ OUONn08pexcoeHUAMU.
Pexoucmpykyus MoOpcKkux u Ha3eMHbIX IKOCUCTEM.

Jemoncrpannu

TaOuuibl ¥ cXeMBI: «3arpsasHeHne atMochephl», «3arpa3sHeHne THAPOCHEPLI»,
«3arpsa3HeHre  MouBbl», «llapHMKOBEIA  3ddexty, «Ocob00 oXpaHsIeMbIe
PHUPOJIHBIE TEPPUTOPHMY, «MoOASIH yIPaBIIEMOT0 MAPAY.




Oo6opynoBanne: dororpadui  OXpaHAEMBIX PpPACTEHHM W KHUBOTHBEIX KpacHoil
kauru PP, KpacHol KHUTH peruoHa.

B TemaTmueckoM TUIaHUPOBAHWU JJI KaXJOTrO Kjacca MpearoJiaractcs pe3epB ydeOHOro BpemMeHu. Ha 6a30BOM ypoBHE €ro peKoMEeHIyeTcs
MCIIOJIb30BaTh JJIsl TOBTOPEHHS M 3aKpeIJIeHUs] MaTepuana, a Takke peduexcun. Ha yriyOieHHOM ypoBHE JUIsl IPOBEACHUS 0000MIIA0IUX YPOKOB,
3alUThl 00YYaIOIUMUCS MTPOEKTHBIX U YUeOHO-UCCIIEI0BATENLCKUX Pa0dOT.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O
HNPEIMETA «BHOJIOI'USD»

Cormacho ®I'OC COO, ycraHaBIuMBaKOTCSA TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
00y4aroIMMUCs POrpaMM CpelHero ooOmero oOpa3zoBaHUs: JTUYHOCTHBIC, METAPEIMETHbIE U
MpeJIMETHBIE.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS IpeaMera «buosorus» BblAeIEHBI
CIICAYIOIIME  COCTaBJSIOIINE: OCO3HAHUe  OOYYAIOIUMHCS  POCCHUICKOW  TIpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEAENICHUIO;
Hanuyue momueéayuu K OOYyYCHHMIO OWOIIOTHH; yeleHanpasienHoe passumue BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS; 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS B
CBOCM  JEATENBHOCTH  LIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAaMH, MPUCYLIIUMH  CHCTEME
OMONIOTHYECKOTO  00pa3OBaHUs;  Haluuue  NPAGOCO3HAHUA  DKOJIOTUYECKOH  KYIBTYpHI,
CNnOCcOOHOCMU CTABUTD LEH U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIngaaoCTHBIE PE3YIbTAaThl OCBOCHUA NIPCAMETA «buonorusy» JOCTUI'al0OTCA B €AUHCTBEC y‘-I€6HOI\/JI
W BOCIIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHMHM C TpaaWIIHMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, MPUHSATHIMU B
o01IecTBe NpaBWIaMH U HOPMaMM TOBEACHUS M CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUS U CAMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIUU JTUYHOCTH, HATPUOTHU3MA U
YBaXCHHSI K 3aKOHY M IPaBOIOPSAKY, YEJIOBEKY TPpyda M CTapLIEMY ITOKOJEHUIO, B3aMMHOIO
yBaXEHHs, OEpeKHOTO  OTHOIIEHHWsS K  KYJIbTYPHOMY  HACleOUI0 U TPAAHUIUIM
MHOTOHalMOHAJIBHOTO Hapoia Poccuiickoit denepannu, OpupoIe U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS Yy4eOHOro mpenMera «bUONOTHA» OMKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlM{, TMO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHHCKOrO  OOIIeCTBa,
paclIMpeHne >KMU3HEHHOI'O ONbITa M OMNbITA JEATEIbHOCTH B IMPOIECCE peali3alid OCHOBHBIX
HaHpaBHGHI/Iﬁ BOCTIUTATEIIHLHOM JACATCIIbHOCTH, B TOM YHCJIC B HaCTH.

1. Fpamancxoro BOCIIMTAHHUA:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UITMHM 00yUJAIOMIEToCs KaK aKTUBHOTO U OTBETCTBEHHOTO
qJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIPAB U 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOTIOPSIKA;
TOTOBHOCTH K COBMECTHOU TBOPUYECKOU JIEATENHHOCTH MPU CO3AAHUN YUEOHBIX MPOEKTOB,
pelIeHnN yU4eOHBIX U MO3HABATEIIBHBIX 33124, BHITIOJTHEHUH OHOJIOTHYSCKUX IKCIIEPHUMEHTOB;
CIIOCOOHOCTH OTpeNeNsITh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHHUIO K SBIECHUSM COBPEMEHHOMN

JKHU3HH U O0BACHSITE €€;

YMEHHE YYUTHIBATh B CBOUX JICUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOT'O B3aMOJICHCTBHS
JIOJICH ¢ pa3HbIMH YOCXKICHHUSIMHE, KYJIbTYPHBIMHU IICHHOCTSIMHU M COITHATBHBIM ITOJIOKCHHEM;
TOTOBHOCTb K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHHS  y4YEOHBIX,

MMO3HABATEIPHBIX W HWCCIICOBATEILCKUX 3a/ad, YBaXHTEIHLHOTO OTHONICHUS K MHEHUIO



OIITOHEHTOB TP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJIEPKAHUS;
TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTECPCKOU ESITEIHHOCTH.

2. HanHOTI/I‘lECKOFO BOCIIUTAHHUA:

c(hOPMHUPOBAHHOCTh POCCUHCKON T'PaKTAHCKOW HJICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepe PoauHoil, rop1ocT 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
LEHHOCTHOE OTHOILLIEHHWE K MPUPOJAHOMY HACIEAMI0 M MaMATHUKAM HPHUPOABI; JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUICKHX YYCHBIX B CTAHOBJICHHME M DPa3BUTHE OWOJIOTHH,
MMOHUMAaHUs 3HA4YeHUsT OMOJOTMU B MO3HAHUM 3aKOHOB MPUPOABI, B KU3HU YEJIOBEKa M
COBPEMEHHOI'0 00IIECTBA;

uzaelHas yoex1eHHOCTh, TOTOBHOCTb K CIIY>)KEHUIO 1 3amute OTeyecTBa, OTBETCTBEHHOCTH 32 €ro
Cyan0y.

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STHUYECKOTO ITOBEICHNS,

CHOCOOHOCTH OLIEHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJI4/1a B IOCTPOCHUE YCTOWYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEINSIM, CO3/IaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHS IEHHOCTEH CeMEWHO KU3HU B COOTBETCTBUH C TPAIUIMSIMU HapooB Poccun.

4, JeTeTH4eCKOro BOCIUTAHUA:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKJIKOYas 3CTETUKY OblTa, HAYYHOTO U TEXHUYECKOI'O
TBOPUYECTBA, CIOPTA, TPyAa, OOLIECTBEHHBIX OTHOILIECHUI;

IOHUMAaHHE SMOLIMOHAIIBHOT'O BO3/I€HCTBHS )KMBOM TPUPO/IbI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUIAaX MCKYCCTBA, CTPEMJIEHUE IMPOSBIATH KayecTBa
TBOPYECKOH JINYHOCTH.

5. ®u3n4ecKoro BOCNUTAHUA:

MOHMMAaHHWE M peaju3alus 3J0pOoBOro M Oe3omacHOro obOpasza >KM3HU (30POBOE MHUTAHUE,
co0JII0IeHNe TUTHEHUYECKUX MIPAaBUII U HOPM, cOaJaHCUPOBAHHBIN PEXKUM 3aHATUH U OT/bIXA,
perynspHas (u3HUecKass aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

MOHMMAaHKUEe [IEHHOCTH MPaBWJI MHAWBHUIYAJIFHOTO M KOJIJIEKTUBHOTO 0€30I11aCHOTO MOBEACHUS B
CUTYaIUSX, YTPOKAIOIIUX 37J0POBBIO M KU3HU JTIOJICH;

OCO3HAaHHE TIOCIEACTBUM M HENpUATUS BpEAHBIX MPUBBIUEK (YHOTPEOJEHUS aIKOroJis,
HApPKOTHUKOB, KYPEHHUS).

6. TpyaoBoro BocnuTaHusi:

TOTOBHOCTb K TPY/1y, OCO3HaHUE LIEHHOCTU MacTePCTBa, TPYAOIO0UE;

TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HAIPaBIEHHOCTH,
CHOCOOHOCTh ~MHUIUUPOBATh, IJIAHUPOBATh U  CAMOCTOSATEIBHO BBIMOJHATH — TaKylO
JESTENBHOCTD;

UHTEpEC K pPa3Nu4HbIM chepam MnpodecCHOHANBHOW NeATeNbHOCTH, YMEHHE COBEpIIAaTh
OCO3HaHHBIHI BEIOOp OyayIiel npodeccuu U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSKEHUH BCEH KU3HU.



7. DKOJOrN4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eNIeCO00pa3HOe OTHOLICHUE K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3eMiie, OCHOBE
€¢ CYIIECTBOBAHUS,

MIOBBILIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYphl: IPUOOPETEHNE ONbITA [NIAHUPOBAHUS [IOCTYIIKOB
Y OLICHKH UX BO3MOXHBIX ITOCJIEACTBUH I OKPYKAIOIEH Cpebl;

OCO3HAaHHE TIJIOOANBHOTO XapakTepa »SKOJIOTMYEeCKHX MpodieM W MyTed HX pelleHus;

CHOCOOHOCTh UCIOJIB30BaTh MpUOOpeTaeMble MPU U3y4eHUH OMOJIOTHM 3HAHUS U YMEHUS MpPU

pelieHnur TpooiieM, CBI3aHHBIX C PallMOHAIBHBIM MPUPOAOINOIB30BaHNEM (COOII0ICHIE

IIpaBUJI NIOBEJEHUS B IIPUPOJIE, HANPABIECHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEUCTBUM, MPUHOCAIINX BPEI OKPYKAKOLIEH NPUPOJHOU Cpelle, YMEHHE
MIPOTHO3UPOBATh  HEOJArONpPHUATHBIE OSKOJOTHYECKHE TOCIEICTBUS  MPeIIpPUHUMAEMBbIX
JEUCTBUN U ITPEAOTBpALIATh UX;

HaJu4yue pa3BUTOTO SKOJOIMYECKOTO  MBIIIJICHUS, HKOJIOTMYECKONM KYJIbTYphl, OIbITA
JEATEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHHs pYKOBOACTBOBAaTbCS HMH B
[I03HABATEJIbHOW, KOMMYHHUKAaTUBHOM M COLIMAJIBHOW IPAKTHKE, FOTOBHOCTU K Y4YacTHUIO B
IIPAKTHUYECKON JeATEIbHOCTH 3KOJIOITMYECKON HAIIPaBIEHHOCTH.

8. HeHHOCTI/I HAYYHOI'O MO3HAHMA

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd U OOLIECTBEHHOW MPAKTUKHU, OCHOBAaHHOI'O Ha JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIEIO
OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpPIICHCTBOBAHME SI3bIKOBOM M YMTATEIbCKOM KyJIbTYpPbI KaK CpEACTBa B3aUMOJICHCTBUS MEXKAY
JIOJbMU U NTO3HAHUS MUPA;

[IOHUMaHue crenuuky OUOJOTMM Kak HayKd, OCO3HaHMs e¢ poid B  (HOpMUPOBAHHU
palMOHAJIBLHOTO  HAYYHOI'O  MBILIUIEHMS, CO3JaHUU  ILEJIOCTHOIO  IpPEACTaBICHUS 00
OKpY’KaloIlleM MHpe KaK O €IMHCTBE IPUPO/Ib, YEJIOBEKA U OOIIECTBA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuH NpooIeM COXpaHEHHs IPUPOJHOTO PaBHOBECHS,;

yOSXICHHOCTh B 3HAUUMOCTH OMOJIOTUH Il COBPEMEHHOMN LUBHIIM3ALUU: 00ECIeYeHHsI HOBOTO
YPOBHS Pa3BUTHS MEIULIUHBI; CO3/1aHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh
pecypcHble IMpOOJieMbl pa3BUTHs YEIOBEYECTBAa; IOWUCKAa IMyTel BbIXOJa M3 TINI0OATBHBIX
DKOJIOTMUECKHUX MpodieM U obOecreyeHus Tmepexoja K yCTOMYMBOMY  pa3BHUTHIO,
panroHaIbHOMY UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHMIO HOBBIX CTAH/IApPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHHU OHOJOTMYECKUX 3HAHMM B LEISIX IMOBBILEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAYYHONW TI'DPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIbHOMU
IpaMOTHOCTH oOyyaromuxcs, GopMupyemMoi npu U3y4eHun OUOoJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJOB TII03HAHHUSA, HCHOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIBb30BaTh IOJIydaeMble 3HAaHUS I aHaliu3a U OOBACHEHHUS SIBICHUU
OKpY’KaloIIero MUpa U NMPOUCXOASIIUX B HEM HM3MEHEHHH; yMeHHe JesaTh 00O0CHOBaHHBIE
3aKJIIOYEHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOMIMXCA JAHHBIX C IEJIbIO TOJTY4YEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BaTh OMOJIOTMUYECKUE 3HAHUA I PELIeHUs IpoOieM B
pEAJIbHBIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH Hay4HOH JesATENbHOCTH, TOTOBHOCTb OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESATENBHOCTh MHIMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTUH B COOTBETCTBHUHU C )KM3HEHHBIMU MOTPEOHOCTSIMH.

B mporecce mocTikeHUs THYHOCTHBIX PE3YJIBTATOB OCBOCHHUS OOYYAIOMIMMHUCS MPOTPaMMBI
cpemHero ooOmero oOpa3oBaHUS Yy OOYYarOIIUXCS COBEPIICHCTBYETCS  OMOYUOHANbHBIU



unmesniexm, NpeANnonararomui copMupoBaHHOCTb:

CaMOCO3HAaHUs1, BKITFOUAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOS SMOIIMOHAILHOE COCTOSIHUE, BUJICTh
HaIpPaBIICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHATIBLHOU C(epbl, OBITh YBEPEHHBIM B ce0€;

camope2yiuposanis, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 32
CBOC MOBEJICHHE, CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHATLHBIM U3MEHEHHUSIM U TIPOSIBIISTH
IrHOKOCTb, OBITh OTKPHITBIM HOBOMY;

8HYymMpeHHel MOmueayuu, BKITOYAIONIEH CTpeMIIeHHE K JJOCTI)KEHHIO IIETH U YCIIeXY, ONTHMHU3M,
WHUIIMATUBHOCTh, YMCHHE JICHCTBOBATH, HCXOJSl U3 CBOMX BO3MOYKHOCTEH;

amMnamuu, BKITFOYAOIEeH CiocOOHOCTh TOHUMATh YMOITMOHAILHOE COCTOSIHUE APYTHX, YUUTHIBATH
€ro MPH OCYIICCTBICHUU KOMMYHHUKAIIUH, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEKHUBAHHUIO,

COYUATbHBIX HABLIKOS, BKITIOYAIOINX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C IPYTHMH JIFObMH,
3a00TUTHCS, TIPOSIBIIATE HHTEPEC U Pa3peliaTh KOHQIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpenmera «buoyoTHsY 6KIOUAOm:
3HauUMMBbIe I (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEXAUCUUIIIMHAPHBIE
(MeXnpeaMeTHbIE) oOLIeHaAYYHbIE TOHITHSI, OTPAXKAIOIIUE 11EIOCTHOCTh HAYYHOM KapTHUHBI MUpa
U crienr(rKy METOI0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBJICHHE, TPOIECC, CUCTEMa, HAyYHBIH (aKT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
Teopusi, UCCIIeI0BaHUE, HA0II0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIP.); YHUBEPCAIbHbBIE YUeOHbIe
neiictBusl  (IIO3HABaTENIbHbIE, KOMMYHMKATHBHBIE,  PEryJSITHBHbIE),  OO€CIEUMBAIOIINE
dbopMupoBaHre (QPyHKIMOHAIBHONH TPaMOTHOCTH U COIUAIBHON KOMIIETEHIIMH OOYYaIOLIUXCS;
CIIOCOOHOCTH 0o0yJaronmxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS W YHUBEpPCAIbHbIE y4yeOHbIE JACWCTBUA B IO3HABATEIBHOU H
COLIMAJIBHON ITPAKTHKE.

MeTtanpeamMeTHbIe pe3ybTaThl OCBOCHUS IIPOTPAMMBI CPEIHEro O0IIero 00pa30BaHus JOIKHbI
OTpaXKaTh:

OBJI&[[GHI/Ie YHHUBCPCAJIbHBIMHU V‘IC6HI)IMI/I I103HaBaTCJIbHBIMU I[CflCTBPI?IMPII

1) 6azosvie no2uueckue oeticmaust.

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M  aKTyaJM3UpoBaThb MpoOJieMy, paccMaTpuBaTh e€¢
BCECTOPOHHE;

WCIIOIb30BaTh TMPHU OCBOCHMHM 3HAHMM TPHUEMBI JIOTHUYECKOTO MBINUICHUS (aHalin3a, CHUHTE3a,
CpaBHEHHUS, Kiaccu(puUKalmuMu, O0O0O0OIIECHHUS), PACKPHIBATH CMBICT OHMOJIOTHYECKHX MOHSITHIMA
(BBIIENATH UX XapaKTepHBIC IPU3HAKHU, YCTAHABIIMBATE CBS3U C JPYTUMHU TTOHITHIMH ),

OTIPEIETISATH IEeNU JIeATENbHOCTH, 3aaBasi MapaMeTPbl U KPUTEPUHU UX TOCTHIKEHUS, COOTHOCHUTH
pe3yIbTaThI IEATETLHOCTH C TIOCTABJIICHHBIMU LETISIMU;

UCIONIb30BaTh OMOJIOTUYECKHE TOHATUS ISl OOBSICHEHUS (PaKTOB U SIBICHHUI >KUBOW MPHPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXICHUS (MHIyKTHUBHBIC, ISTYKTUBHBIE, TIO AaHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMAaTPUBAEMBIX SBICHHSIX, (DOPMYIUPOBATH BHIBOABI U
3aKJTIOYEHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPEICTBA JJs NPEJACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHWH B M3YYaeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh IUIaH PEIICHUs] MPOOJIEMBbI ¢ y4E€TOM aHalIM3a MMEIONIUXCS MaTepUaabHbIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTUBHI B JIEATEITLHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB IICJISIM, OIIEHUBATh
PUCKU TIOCTIEACTBHM e TEIbHOCTH,

KOOPJIMHHPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBUAX PEATBHOTO, BUPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINUICHUE TIPH PEIICHUH KHU3HESHHBIX IMPOOJIeM;



2) bazosvie ucciedosamenbckue Oelcmeusl.

BJaJCTh HAaBBIKAMH Yy4COHO-HUCCIICAOBATEILCKOM ¥ TMPOEKTHOW IEATEILHOCTH, HaBBIKAMH
paspelieHus mpoodeM; ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IIOMCKY METOJIOB
pelIeHHsI MPAKTHYCSCKHX 3a/1a4, IPUMEHCHHIO PA3JINYHBIX METOJIOB MTO3HAHUS;

UCIOJIB30BaTh Pa3jMYHbIE BHIbI JEATCIHHOCTH 10 IOJYYCHHIO HOBOIO 3HAHHS, €ro
UHTEPIpETAINU, TPEOOPa30BaHUIO U MPUMEHEHHIO B YUCOHBIX CHUTYAIMSIX, B TOM YHCIC MPU
CO3JIaHMH YYE€OHBIX U COIHAIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BJIAJACTh HAYYHOW TEPMHUHOJOTHEH, KIIIOUYCBBIMHU
MOHATHSAMH M METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BaTCIbHOW JCSITEIBHOCTH U
KM3HCHHBIX CHTYaIlHsX;

BBISIBJIATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U M aKTyaJIM3HPOBATh 3ajauy, BBIIBUIaTh THIIOTE3Y €€
pCIICHMsI, HaXOOWTh apryMEHThI JUIS JIOKA3aTeIbCTBA CBOUX YTBEPI)KIACHHH, 3a1aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh MOJIYUYCHHBIC B XOJ€ PCIICHHUS 3a7a4l PE3yJbTaThl, KPDUTHYECKH OIIEHHBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CHUTYAIMSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh II€JCHANPABICHHBIH IMOWCK MEPEHOCa CPEACTB W CIIOCOOOB JCHCTBHUS B
poecCHOHABHYIO CPey;

YMETh MIEPEHOCUTh 3HAHUS B [TO3HABATEIBHYIO U MPAKTUIECKYIO 00JIACTH KU3HEACATEIBHOCTH;

yMeTh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTei;

BBIIBUT'aTh HOBBIC MJICH, IIPEJIaraTh OPUTHHAIBHBIE IIOAXO/IbI U PEIIEHHUS; CTABUTH IPOOIEMBI U
3a]1a4uu, JIOMYCKAMOIINE aJIbTCPHATUBHBIC PEIICHHUS;

3) Oeticmeus no pabome ¢ ungpopmayueir:

OpPUEHTHPOBATHCS B PA3NMYHBIX UCTOUYHUKAX MH(POpManuu (TeKCTe y4eOHOro mocolus, Hay4HO-
MOMYJISIPHOM JTUTEparype, OMOJOTHYECKUX CIOBApSAX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax
naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(MOPMALIUIO PA3NIUYHBIX BHIOB U  (QopM
IIPE/ICTaBICHMSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTE;

¢dbopMynIMpoBaTh 3alpochl W NPUMEHATHh pa3IMyHble METO/Abl MpH IOUCKE M OTOOpe
Oounosornueckoi nH(popMaIu, He0OX0IUMOM TSl BHITIOJIHEHHS yUeOHBIX 3a/1a4;

NpUOOpeTaTh  OMBIT  HCIONB30BAHHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUUYHbBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpPMY MpecTaBIeHUs] ONOIOTHYECKO HH(popMaluu
(cxembl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIp.);

HCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA ITPpH padoTe ¢ Oronoruyeckoi nHGpopmarueit:
MPUMEHITh XUMHYECKHE, (PU3NYECKHE M MaTeMaTHYeCKHE 3HAKM WU CHUMBOJIbI, (OPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpPYy, UCIOIb30BaTh U MPEOOPa30OBBIBATH 3HAKOBO-CUMBOJIMUYECKHUE
CpEeICTBa HAIJISIHOCTH;

BIIa/IETh HABBIKAMU PACIO3HABAHUS W 3allUTHl MHOpMaIuK, HHPOpMAIIMOHHONW 0e30MacHOCTH
JUYHOCTH.

OBJ'Ia)]eHI/Ie YHUBEPCAJIbHBIMHU KOMMYHUKATHUBHBIMHA )ICfICTBI/ISIMHZ

1) obwenue:

OCYIIECTBIIATH KOMMYHHKAIIMA BO BceX c(epax KU3HH; aKTHBHO y4acTBOBATH B THAJIOTE WIIH
JIMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOM TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKa3bIBATh
CY)KIICHUS OTHOCHTENILHO BBITIOJIHEHHS TIpe/laraeéMoil 3a/auyd, YYHThIBATH HMHTEPECHI M
COTJIaCOBAHHOCTH MO3MIIUH IPYTUX YYaCTHUKOB JUAIOra MIIH TUCKYCCHN);

pacro3HaBaTh HeBepOallbHBIE CPENCTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIIMKTHBIX CHTYAIMid; YMETh CMSTYaTh KOHMIUKTHI U BECTH
IIEPETOBOPBI;



BIIQJICTh PA3IUYHBIMU CIIOCOOAMH OOIICHUS M B3aUMOJICHCTBHS, TOHUMATh HAMEPEHHsS APYTUX
JOJEeH, TPOSIBISTh YBaXXUTEIBHOE OTHOIIEHHWE K COOECeTHUKY M B KOPPEKTHOH Qopme
(GOopMyIIMpPOBAaTh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

2) cosmecmmnasn 0estmenbHOCmb:

MMOHUMATH U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW U MHIUBUAYATBHON paOOThI IPH PEIICHUH
Ouo0rnueckoi mpobiieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHsI TPYHIOBBIX (HopM
B3alMOJICICTBUS NPU PELICHUH y4EOHOH 3a1auu;

BEIOMpATh TEMATHKy W METOJbI COBMECTHBIX JICHCTBHM C Y4eTOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)X0Tr0 YIeHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH JEUCTBUS 110
e¢ JOCTHMIKEHMIO: COCTaBJATh IUJIaH JEWCTBUM, pacCHpelessiTh pPOJM C Yy4E€TOM MHEHHM
Y4aCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHON PabOThI;

OLICHHMBATh KAayeCTBO CBOETO BKJIaJa M KaXJIOr0 Y4acTHHKA KOMaHIbl B OOHIMI pe3ynapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpeajaraTb HOBBIE IPOEKTHI, OILIEHWBATh WU C TO3UIMH HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPAaTErMUECKOE IMOBEACHHUE B PA3IMUHBIX CUTYaLMSX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUITUATUBHBIM.

OBraiecHuEe YHUBEPCAIbHBIMU PErYISTUBHBIMHU JICHCTBHSIMU:

1) camoopeanuzayus:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS /ISl BBISIBIICHHS IPOOJIEM M MX pEleHHs B KU3HEHHbIX U
Y4eOHBIX CUTYalHsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHHMH 1IE€JeBble U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUAX M IMOCTYNKAX MO OTHOIIEHUIO K UBOW MPHUPOJIEC, CBOEMY 340POBbIO U 3I0POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBISATh NO3HABATENbHYIO J€SITEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTH
u (QopMyIHpOBaThH COOCTBEHHBIE 3a/ladyll B OOPAa30BATEIbHOM AESITEIbHOCTU M HKMU3HEHHBIX
CUTYyallUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHIeHHUs] MNpOOJeMbl C Y4YETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paciupsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a PEIlICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

croco6cTBOBaTh (OPMUPOBAHMIO M TPOSIBICHUIO IIUPOKOM JpYIULUU B Pa3HBIX 0O0JaCTAX
3HaHU, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHb;

2) camoKkoHmpon.

JaBaTh OIICHKY HOBBIM CHTYallWsM, BHOCHTh KOPPEKTHBBI B JEATCIBHOCTh, OIECHUBAThH
COOTBETCTBHE PE3yJILTATOB IIEJISIM;

BJIaJIeTh HaBBIKAMH IT03HABATEILHON pE(IEKCHH KaK OCO3HAHHs COBEpPIIAEMBIX ICHCTBHU H
MBICITUTEIBHBIX TPOIECCOB, UX PE3YIHTATOB M OCHOBAHHUIA, HCIIOIL30BATh IPUEMBI pedaeKcuu
JUISL OTIEHKH CHUTYAIMH, BBIOOpA BEPHOTO PEIICHUS,

YMETh OLIEHUBATH PUCKHA M CBOEBPEMEHHO MPUHHMATH PEIICHUS M0 MX CHIKEHHIO;

NPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX TPH aHAU3E PE3YJIbTaTOB AEATSIbHOCTH;

3) npunsimue cebst u Opyaux:
NPUHUMATD ce0s1, MOHUMAas CBOM HEJOCTATKH U JOCTOWHCTBA,



IPUHUMATh MOTHUBBI U apIYMEHTHI IpYIUX IIPU aHAJIU3€ PE3YIbTaTOB JEATEIbHOCTH;
pU3HaBaTh CBOC IIPABO U MPABO JAPYTUX HA OMINOKU;
pa3BUBaTh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UIMH APYTOTrO YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI HA BA3OBOM YPOBHE

[IpenmerHbie pe3ynbraThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yuyebnoro npeamera «buonorus» HaydHble 3HaHHUS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOEHHUIO, MHTEPHIpPETAlMd W NPeoOpa3OBaHUIO 3HAHWUN, BHJIBI
JESATEIBHOCTH 10 MOJIyYEHUIO HOBOI'O 3HAHUS U INPHUMEHEHHUIO 3HAHUI B Pa3IMUHBIX Y4eOHBIX
CUTYaIlUsX, a TAKXKE B PEaJIbHBIX )KM3HEHHBIX CUTYalIUAX, CBSI3aHHBIX ¢ Ononorueii. B mporpamme
IPeIMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO roJaM 00yUeHHS.

10 kaace

ITpenmerHsble pe3ynbTaThl OCBOCHUS y4eOHOro nmpeamera «bronorus» J0KHbI OTpaXaTh:

1) chopmMHpPOBaHHOCT 3HAHMW O MECTE€ M POJHM OHOJIOTMM B CHUCTEME HAYYHOTO 3HAHHSI
€CTECTBEHHbIX HayK, B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS; O BKJIAJE POCCUICKUX U 3apYOEKHBIX YUCHBIX-OMOJIOrOB B pa3BUTHE
O6uonorny; (QyHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa [UId peLICHUs >XU3HEHHBIX 3a/1ad; 6
NO3HAHUU 3AKOHO8 NPUPOObL U peuteHuu npoo.iem payuoHanbHo20 NPUPOOONOIbI0BAHUA, O BKIAOE
POCCUTICKUX U 3aPYOENCHBIX YUEHbIX 8 pazeumue OUOoN02UU,

2) yMEHHE PacKpbIBaTh COJACPIKAHUEC OMOJIOTHYCCKUX TCPMUHOB M TOHSATHIA: JKU3Hb, KICTKa,
OpraHu3M; MeTaboM3M (0OMEH BEIIECTB U MTPEBpAILEHIE YHEPTHH ), TOMEOCTa3 (CaMOperyIsusl),
YpOBHEBAsi  OpraHU3allusi  JKUBBIX  CHUCTEM, CAMOBOCHpPOU3BEICHUE  (PEmpOIYKIIHS),
HACJICJICTBEHHOCTh, M3MCHUYMBOCTH, POCT W PA3BHUTUE; 61A0CHUE CUCMEMOU OUON0SUYECKUX
SHaAHUU, Komopas exnoyaem. buonocuyeckue meopuu (kiemounas meopus T. lseanna, M.
Hlnetioena, P. Bupxosa, xpomocomuas meopus nacieocmsennocmu 1. Mopeana),; vuenus (H. U.
Basunosa — o yeumpax mno2000paszus_u_npoucxoncoeHuss KyabmypHbIX PACMEHUll), 3aKOHbl
(e0urno0bpaA3UsL NOMOMKOE NepP8020 NOKOJEHUS, DACUIECNICHUS, YUCIOMbL 2aMem, He3a8UCUMO20
Hacnedosanusn 1. Menoens; 2omonocuyeckux paooe 6 Hacieocmeennou usmenyusocmu H.U.
Basunosa),; npunyunui (xomniemenmapuocmu),

OTIPEICIISATH TPAHUIIBI KX PUMEHUMOCTH K JKUBBIM CHCTEMAM;

3) yMeHue BIajieTh METOIaMU HAYYHOTO MTO3HAHMUS B OMOJIOTHH: HAOJFOICHUE M OITMCAHUE )KUBBIX
CUCTEM, IPOIIECCOB W SIBJICHHIA, OpPraHU3allds W MPOBEJICHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUE THUIIOTE3bl; BBISBICHHE 3aBHUCHUMOCTH MEXAY HCCIEAYEMbIMH BETUYMHAMU,
00BSICHEHUE TIOTYICHHBIX PE3yIbTaTOB, HCIIOJIH30BAaHHBIX HAYYHBIX MIOHSATHH, TCOPUH U 3aKOHOB;

yMeHUe 0enamsb _6bl600bl_HA_OCHOBAHUU NOJIYYEHHbIX De3YAbmAamos, 61a0eHUe 0CHOBHbIMU
MEMOOAMU__HAYYHO2O NO3HAHUS, UCHOJIL3YEeMbIX 68 OUON02UYECKUX UCCACO0BAHUIX IHCUBLIX
00bekmos (onucarnue, usmepenue, HabaooeHue, SKCNepUMenn);

4) yMeHHWe BBIACTSATH CYIICCTBEHHbIC MPH3HAKH BHPYCOB, KJIETOK MPOKAPHOT U DYKApPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB; OCOOEHHOCTHU MPOIIECCOB: OOMEHA BEIIECTB U
MPEBpAICHHs] YHEPTUM B KJIETKe, (POTOCUHTE3a, TUIACTUYECKOTO W JSHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OTUIOAOTBOPEHUS, PAa3MHOKEHUS, UHAUBUIYALHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3); a8mMompoPdHO20 U 2emepompohro2o munos numanus, homocunmesd,
2amemozenesd, dMopuo2enesa, NnoCmIMOPUOHANLHO20 PA3BUMUS, 83AUMOOCUCMBUS _2eHO8,
2emepo3uca; UCKYCCmMeeHH020 omoopa;

5) ymenue ycmanasiusamo 63aumocsizu_mexncoy Op2anoudami KIemKU U ux QVHKyuamu,
CIMPOEHUEM KNeMOK DA3HbIX MKAHEU U UX QYHKYUAMU, MENCOY OPSAHAMU U CUCHEMAMU OP2AHOE
V_DAcmenuil, JHCUBOMHbIX U _YeN08eKA U UX (DYHKUUIMU, MeHCOY CUCMEeMaAMU _OP2aHO8 U UX
dyurkyuamu, medxncoy smanamu_obMeHa sewecms; dImanamil_KiemoyHo20 YUKIA U HCUSHEHHbIX
YUKIO8 OP2AHUZMOS,; IMANAMU IMOPUOHANLHO20 PA36UMUSL, 2CHOMUNOM U (DeHOmUnom,




Genomunom u paxmopamu cpeodvi 0OUmManus;

6) ymenue eviaeusmMb OmMAUYUMENbHbIE NPUSHAKU HCUBLX CUCIEM, 8 MOM_YUCIe DPACHEHUl,
HCUBOMHBIX U YENI08eKd,

7) ymenue ucnonb308ams coOOMEEeMCmeylouue apeymMennivl, OUONI0SUYECKYIO MEPMUHOLO2UIO
U CUMBOIUKY OJisL QOKA3AMENbCMEA POOCHBA OP2AHUSMOB PAZHBIX CUCTNEMAMUYECKUX 2PYIN;

8) yMeHHE TPUMEHSTH TOJYYCHHBIC 3HAHUS IS OOBSICHEHHS OMOJIOTUMECKUX IPOIIECCOB M
SIBIICHHM, 111 IPUHATHS MPAKTHUECKUX PEIICHUH B MTOBCEJHEBHOM JKU3HU C IIETbI0 00ECIICYeHHUS
0€30MIaCHOCTH CBOETO 3JIOPOBbSI M 3IIOPOBbSI OKPYKAIOIIUX JIFOJICH, COOJIOJCHUS HOPM
IPaMOTHOTO TIOBEJIEHUS B OKpYXKalOIIeW MPUPOTHON Cpeje; MOHMMaHWE HEeoO0XOAUMOCTH
UCIIOJIB30BaHUS JIOCTHXKCHUH COBPEMEHHOW OWOJOTMHM W OMOTEXHOJOTHMH JUIS PalMOHAIBLHOTO
PUPOIONOIB30BAHNUS;

9) yMeHHe pelaTh DJJIEMEHTAPHBIC T'€HETHYECKUE 3aJadyd Ha MOHO- W JUTHOpHUIHOE
CKpELIMBaHKE, CICTIJICHHOE HACJIEOBAHUE; COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS TIpeiCKa3aHMs HACIICJIOBAaHMS MPU3HAKOB y OPTaHU3MOB; VMEHUE peams OuoiocuiecKue
3a0auu; 6blAGNAMb NPUYUHHO-CIEOCIBEHHbIE CEA3U MeHCOY UCCIedYeMbIMU OUON0SUYeCKUMU
npoyeccamu U SAGNeHUsAMU; Oelamsb 8blB00bl U NPOSHO3bl HA OCHOBAHUU _NOJYYEHHLIX
pe3VIbmamos;

10) ymeHue BBINOJHATH JIA0OPATOPHBIC M MpPAKTHYECKHE pabOThl, COOIIONATh MpPaBUIIA MPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

11) yMeHHEe KPUTHYECKH OLECHHBATh M HHTEPIPETHPOBATh HHPOPMAIHIO OHOJIOTHYECKOTO
COJIep KaHUs1, BKITFOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 Pa3InYHbIX HcTouHUKOB (CMU, Hay4dHO-
HOMYJISIPHBIE MaTepHaibl); ATHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHMNA B OHOJIOTHH,
MeIUIUHEe,  OWOTEXHOJIOTHH,  YMeHUue  6bl08ucams  2unomesul, npoeepams __ ux
IKCHEPUMEHMATILHLIMU _ CPEOCBAMY,  (QOPMYIUPYS  yelb  Ucciedo8anus, AHATUUPOBAND
NOJIYYEHHbLE Pe3YIbMambl U 0eldnb 6b1800bl;

12) ymeHue co3gaBaTh COOCTBEHHBIC IHCBMEHHBIE W YCTHBIE COOOIICHUsS, 00001mas
OuoJIoTMYeCKyl0 HHGOpPMAIIMIO W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIBh30BaTh
NOHATUIHBIN anmapat OUOJIOTHH.

13) ymenue yuacmeosamov 6 yueOHO-UCCIEO08amMeNbCKOU pabome no _Ouoso2uu, 3K0102Ul
U _Meduyune, NPOBOOUMOL HA OA3e WKOJILHBIX HAVYHbIX 00ulecms, u nyoiuyHo npeocmasisams
HOJYYEeHHbLE Pe3YIbIMAmbl HA V4eHUYeCKUX KOHDepeHyusx;

14) ymenue oyenusamo smuieckue acneKknivl COBPEMEHHbIX UCCIe08aNUL 8 00aacmu 6uoio2uu
U_MeQuyuHvl (KIOHUPOBAHUE, UCKVCCMBEHHOE ON1000ME0PeHUe, HANPAGIeHHOe UMEeHEeHUe
2EHOMA U CO30AHUE MPAHCZEHHBIX OP2AHUIMOB);

15)  ymenue  ocyvwecmensimv  0cosHaHmbill 6b100p  6yOyuweln  npogheccuonaibHou
oesmenbHoCmuy 8 00aacmu_Ouonoeuu, Meouyunbl, OUOMEXHOI02UU, BeMEPUHAPUU, CeNbCKO20
X034Ucmed,  NUWEoU  NPOMbIULICHHOCIU,  VelVOlams  NO3HABAMENbHbIN  UHmepec,
HANPABIeHHbIL _HA _OCO3HAHHBIIL _6blOOp coomeemcmeayouell npogeccuu U npoooadicerue
OuoI02UYeCK020 00PA308AHUA 8 YUPEHCOCHUSX CPeOHe20 NpodecCUoOHaIbHO20 U 8blCULe20

0bpazosanusi.

11 knace

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Y4eOHOTO npeaMeTa «bruonorus JoMKHbI OTPaXKaTh:

1) chopMHPOBAHHOCTH 3HAHUH O MECT€ M POJU OHWOJIIOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U
Hay4YHOTO MMPOBO33PEHHMS; O BKJIAJ€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
O6uosiorny; GyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JUISl peIICHHs] dKU3HEHHBIX 3a71a4;

2) yMEHHUE pacKpbhIBaTh COJCpKaHHE OMOJOTMYECKUX TEPMHHOB W TOHSTHI: BHI, TOMYJIALUS,
reHO(OH/I, YBOJIOLMS, ABMKYIIUE CUIIbI ((DaKTOPBI) 3BONIOLMH, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, FIKOJIOTHYECKHe (PAKTOPhI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
LeNH MUTAHUs, SKOJIOTHYecKas MupaMuia, OuoreoreHos, buocdepa;

3) BIaJCHUE CUCTEMOW OWOJIOTMYCCKHMX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIOJIATAMOIIIE
OMOJIOTHYECKHE TEPMUHBl W TOHATUS (OKU3HB, KJIETKA, OPraHU3M, MeTa0OoJM3M, TOMEeOcCTas,
CaMOpEeryJslns, caMOBOCIPOU3BE/IEHNE, HACIE/ICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE);




ouonornueckue Tteopur (kaerouyHas Teopuss T. IllBamma, M. Illneiizena, P. Bupxosa;
XPOMOCOMHAsl Teopus HacieacTBeHHoctr T. Moprana); yuenus: (H. . BaBunoBa — o ILieHTpax
MHOT000pa3us M TPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHU); 3aKOHBI (€IMHOOOpa3us IMOTOMKOB
IICPBOI0 ITOKOJICHUS, PACHICINICHUS, YMCTOTHI raMeT, HE3aBHCUMOro HacienoBanus I'. Menpaens;
TOMOJIOTHYECKHNX PIAOB B HAcleACTBEHHOM wm3MeHuyuBocth H.M. BaswioBa); NpUHIMIEI
(KOMILIEMEHTAPHOCTH );

4) ymeHue wW3larath OuoNOrMyYeckue Teopuu (9BononuMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKAas TEOPHUS ABOJIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapllieBoro cxoactsa K. M.
bapa, uepenoBaHus rnaBHbIX HampasieHud u myrteil sBomounu A. H. CeeproBa, ydeHus o
o6uocdepe B. 1. BepHackoro), onpeaensTs TpaHUIbl KX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

5) yMeHue BIIaJeTh METOAMHU HAYYHOTO IIO3HAHUS B OHOJIOTMH: HAOJIFOEHUE U OITMCAHHE KUBBIX
CUCTEM, TIPOIIECCOB M SIBIICHWH; OpPTraHM3alus U MPOBEICHHUE OWOIIOTMYECKOTO AKCICPUMEHTA,
BBIJIBUKEHUE TUITOTE3bI; BBISIBIICHHE 3aBUCUMOCTH MEXKy UCCIICIYEMbIMH BEIMYNHAMU, O0OBSICHEHNE
MOJIYYEHHBIX PE3YJIbTATOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHATUH, TEOPUI U 3aKOHOB; YMEHUE JI€NIaTh
BBIBOJIbI HA OCHOBAHUH TTOJTYYEHHBIX PE3YJIbTATOB;

6) yMecHHE BBIICIATH CYIICCTBCHHBIC MPU3HAKH CTPOCHUS OUOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€0IIEHO30B U SKOCUCTEM; OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBCHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUS,
MIPUCIIOCOOJICHHOCTH OPraHW3MOB, JEHCTBHS AKOJIOTHYECKUX (PAaKTOPOB HAa OPraHU3MBI, IEpeHoca
BEILIECTB M TMOTOKA AHEPTrUU B IKOCHUCTEMAaX, aHTPOIOTE€HHBIX M3MEHEHUU B HKOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOT€OXMMUYECKUX IMKIOB B Onocdepe; YMEHHE BBIICISIThH
CYIICCTBCHHBLIC TPH3HAKH.  BHPYCOB, KIETOK  IPOKAPHUOT W JYKAPUOT,  OXHOKJICTOYHEIX
M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcle OakTepuil, I'pHOOB, pPACTEHHN, >KHUBOTHBIX
M _YEJIOBEKA; CTPOCHMS OPraHOB M CHCTEM OPIraHOB PACTCHMM, JKMBOTHBIX, YEJIOBEKA; IPOICCCOB
JKM3HEASATENLHOCTH, MPOTEKAIOIIMX B OpraHuM3Max  pPAacTEHHH, JKHMBOTHBIX M YEJIOBEKa;
OMOJIOTMYECKUX IPOILIECCOB: 0OMEHA BellecTB (META00JM3M), IPEBPAICHHUS YHEPIUH, OpOXKEHHS,
aBTOTPOGHOr0 M rerepoTpodHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, SMOpHOreHes3a, IOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKCHUS, MHIUBUAYAILHOIO
pa3BUTH OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBUS T'€HOB, TETEPO3HCa; HCKYCCTBEHHOIO 0TOOPA;

7) yMEHHE MPHUMEHSTH MMOJYYEHHbIC 3HAHUS Ui OOBSICHCHHS OMOJOTMYECKHX IPOIIECCOB U
SIBJICHUH, JJISI IPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM KM3HH C ILIENbI0 o0ecreueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 370POBbs OKPYKAIOIIUX JIOCH, COONIIOIEHUSI HOPM TPaMOTHOTO
MOBEJICHUsI B OKPYXKAIOIIEH NPUPOJHON Cpene; MOHMMaHWE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTUKEHUHN COBPEMEHHOM OMONIOTHH TSI PAIlHOHATBHOTO TPUPOIOTIOIB30BAHUS;

8) yMeHHWe yCTaHABIWBATh B3aWMOCBS3H MEKIY OPraHOWJAMHU KICTKM M X (DYHKIHSIMH,
CTPOCHUEM KJIETOK PAa3HBIX TKAHEH WM WX (YHKIUIMH; MEKJIY OpraHaM{d M CHUCTEMaMH OpPraHOB
Y pacTeHUM, JKMBOTHBIX M 4YEJIOBEKAa M WX (YHKIMAMH, MEXAY CHCTEMaMM OpPraHoB U HX
(OYHKIUSIMHU, MEKJIY dTarlaMyd OOMEHa BEIECTB; dTalaMK KJICTOYHOI'O ITUKJIA M YKU3HEHHBIX ITUKIIOB
OPraHM3MOB; STallaMU _SMOPHOHAJIBHOI'O PAa3BUTHS, TEHOTHIOM M (PSHOTHIOM, (EHOTHIIOM
H (haKToOpaMH cpeabl OOUTAHUA;

9) yMeHHE BBLISBIATH OTIWYHUTEIbHBIE MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE PACTECHHIMA
JKMBOTHBIX M YCIOBCKA,

10) yMeHHWe WCI0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYIO TEPMHUHOIOTHIO
M CUMBOJIHMKY JUIS JIOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMATHYCCKHUX TPYIIIL;

11) yMeHue perrath OMOJIOTHYECKHE 3aa4YH; BBIABIATh MPUUYMHHO-CICCTBEHHBIC CBA3HM MEKIY
HCCIIEIYEMBIMHM _OMOJIOTHYCCKMMU _ MPOIECCAMM W SIBIICHMSIMH; JIEJIATh _ BBIBOJABLI M IPOTHO3EI
Ha OCHOBAHUHM HOJYYCHHEIX PE3VJIbTATOB;

12) ymeHue pemiath SJIEMEHTapHbIC OMOJIOTMYECKHE 3aJlaud, COCTABJIATH CXEMbI IEPEHOCA
BELIECTB U SHEPTUH B 3KocHcTeMax (LN MUTaHuUsA);

13) yMmMeHHE BBINOJHATH JTa0OPATOPHBICE W MPAKTHUYSCKHE PabOTHI, COOJIONATh MPaBUIA MPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

14) ymeHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HH(POPMAIIUIO OHUOIOTHYECKOTO
coJiepKaHusl, BKIIFOYAIONTYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3MuHbIX UCTOYHUKOB (CMU, HayuHO-
MOMYJISIpHBIE ~ MaTepHualibl);  paccMaTpuBaTh  TN00OajdbHBIE  DKOJIOTUYECKUE po0IeMbI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUIIUIO;

15) ymMeHue co37aBaTh COOCTBEHHBbIC IMCHMEHHBIE M YCTHBIC COOOINEHUs, 0000IIas




OMOJIOTMYECKYI0 MH(DOPMAIIUIO M3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCTIOJIB30BaTh TOHATUHHBIN
ammapar OHOJIOTUH;

16) yMeHME BBUIBHIATh TMIOTE3bl, IMPOBEPATh MX JKCIEPUMCHTAIBHBIMH _CPEICTBAMHU,
bopMyIUpys 11e1h UCCICIOBAHUS, AHATTU3UPOBATH OJYUYESHHBIC PE3YIbTATHI U JCJIATh BBIBOJIBL;

17) ymeHMe ydacTBOBaTh B YYCOHO-MCCIEAOBATEIbCKON padoTe 10 OMOJIOTHH, JKOJIOIHU
U_MEJWIIMHE, MPOBOJIMMON Ha 0a3e INKOJBHBIX HAay4YHBIX OOIIECTB, W MYOJMYHO HPEICTABIATH
[IOJIYYCHHBIC PE3YJIbTAThl HA YYEHUYCCKUX KOH(DEPCHIIHSIX

18) yMeHMe OlleHMBATh 3TUYECKHE ACTIEKThI COBPEMEHHbBIX MCCICTOBAHHUI B 00JACTH OUOJIOTHU
Y MEJUINHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIIOOTBOPEHUE, HAIPABICHHOE N3MEHCHHE TeHOMA
Y CO3J/IaHHE TPAHCTCHHBIX OPraHU3MOB);

19) yMeHME OCYIIECTBIATH OCO3HAHHBIA BBIOOP Oyayiiei mpodecCHOHAILHOW IesSTeIbHOCTH
B 0o0macTh OWOJOTHWH, MEJIWIMHBI, OWOTEXHOJOTUHU, BETEPUHAPHUH, CEIIbCKOTO XO3SUCTBa,
IUIIEBOM  MPOMBINUICHHOCTH;  YIIYOJATh TO3HABATENBHBIM WHTEPEC, HANPAaBJICHHBIA  Ha
OCO3HAHHBIM _ BBIOOD  COOTBETCTBYIOMIEH mpodeccd ©  MPOJIOJDKEHHE  OHOJIOTHYECKOro
00pa3oBaHMsl B YUPEKJICHUSIX CPEIHETO MPO(EeCcCHOHANTBHOTO U BBICHIET0 00pa30BaHMUsI.




3. . TEMATUYECKOE IINTAHNPOBAHUE C YKASAHUEM KOJIMYECTBA AKATEMAYECKHUX YACOB, OTBOAUMBIX
HA OCBOEHHME KAKAOHU TEMbI, U BO3MOKHOCTD UCITI0JIb3OBAHUA 110 9TOU TEME 0P 1 LIOP,

KOTOPBIE
ABJIAIOTCA YYEBHO-METOJIANYECKUMU MATEPUAJIAMUA
10 kaacc
Ne HanmenoBanue KonnuecTBo yacos OIEeKTpOHHBIE CITHCOK HTOTOBBIX MIAHMPYEMBIX | CIIOCOO OLICHKH
PE3YIbTATOB C YKa3aHUEM UTOTOBBIX
/1 paszaeioB, TeM Bcero | Kontpo | Ilpaktn (mudpoBbIe) STarIOR HX (OMHPOBAKIS A
JbHBIC | YeCKHue oOpa3oBaTeIbHBIC
pPE3yJIbTaTOB
paboThl | pabOTHI pecypchl
Temal- 3
2.buosiorusikakHayka. (9u)

JKusplecucreMsbl




buonoruss kak  Hayka
DynoamenmanvHoie,
NPUKIAOHBIE U NOUCKOBbLLE
HayuHvle UCCIe008aHUsL 6
ouonocuu

Ilpogheccuu,  ceazanmnvie
c obuonocuen. 3uauenue
ouono2uu 8
NPaKmu4ecKkou
0esamenlbHOCMU Yello8eKd:
Meouyune, CeNbCKoM
xoszsucmee,
NPOMBIULIEHHOCTU,
0Xpare npupooul.

3)

bubnuoreka HOK
https://m.edsoo0.ru/7f413b38

Poccuiickasa

HIKOJIa
https://resh.edu.ru/subject/5/10/

OJICKTPOHHAA

CdopMUpOBaHHOCTH 3HAHHUI
0 MeCTE U POoJu OMOJIOTUU B
CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX  HayK, B
dbopmupoBaHun
COBPEMEHHOI eCTeCTBEHHO-
Hay4YHOU KapTUHBI MUpA U
HAyYHOTO MUPOBO33PEHHUSI; O
BKJIAJE  POCCUHCKHUX 5
3apyOeKHBIX YUCHBIX-
OuoioroB B pa3BuTHE
OHOJI0T 1Y,
(GyHKIIMOHATIbHOU
IPaMOTHOCTH 4YeJIOBeKa s
pelIeHHs )KU3HEHHBIX 3a/a4;
8 NO3HAHUU 3AKOHO8
npUpPOObL u peuieHuu
npobnem PAUUOHATLHO20
NPUPOOONONL30BAHUSL, 0
8KId0e  POCCULICKUX u
3apyOedCHbIX  VUYEHbIX 8
paszsumue 6uono2Ul;

YcrHblit onpoc,
CaMoCTOSTEeIbHAS
paborta



https://m.edsoo.ru/7f413b38
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YMerRUe ocywecmeiimos

OCO3HAHHbI 8b100p
oyoyweu
npogheccuoHanbHoll
desamenbHocmu 6 obracmu
ouonozuu, MeOuYumbl,
buomexnono2uu,
semepurapuu, CenbCeKO2o
Xossiicmaa, nuuesotl
NPOMBIULEHHOCU,
yenyonsmo
NO3HABAMENbHBLU UHMEPEC,
HanpasieHHblll Ha
OCO3HAHHbI 8b100p
coomeemcmayioujell
npogheccuu u npooondiceHue
buonocuyecko2o
0bpazosanuis 8
VUPeHCOeHUsX cpeone2o
npogheccuoHanbHo2o u

eblcuieco 06]?6130661HM}Z.

Merons! [TO3HAHUs
KUBOU TIPUPOLBI

Memoowvl monexynsiprou u
OUoI02UYeCKOU HAYKU.

Ilonamue o 3asucumoti u
He3a6UCUMOU
nepemeHHoU.
Ilnanuposanue
9KCnepumMenma.
Ilocmanosxa u npogepka
eunomes. Hyneeas
eunomesa. Ilonamue
8b100PKU U €€
00CmMOBEepHOCHb.
Pa3zopoc 6 buonoeuueckux

3)

bubmmoreka
https://m.edsoo0.ru/7f413b38

LIOK

YMeHue BiajeTh METOJaMU
HAyYHOTO  TIO3HAHUS B
OuoJoruy: HaONIOOEHHE U
OIMCAaHHE KUBBIX CHCTEM,
MpOLECCOB U SIBJICHUMU;
OpTaHW3aIys ¥ IPOBEICHUC
OMOJIOTHYECKOTO
IKCIIEPUMEHTA,
BBIIBIKEHUE TUIIOTE3bI;
BBISIBJICHUE 3aBUCHUMOCTH
MEXITY UCCIIeTyeMbIMU
BEIMYMHAMH, OOBICHEHUE
MOJIyYEHHBIX  PE3YJIbTATOB,
WCIIOIb30BaHHBIX  HAyYHBIX
MOHSATUI, TEOPUN U 3aKOHOB;
YMeHue oenamsv 8bl800bl Hd
OCHOBAHUU NOJIYYEHHBIX

YcTHBIN ompoc,
CaMOCTOATEIbHAS
pabota



https://m.edsoo.ru/7f413b38

Ooannwix. Oyenka pe3yibmamos; enadeHue
docmoseprocmu OCHOBHBIMU memooamu
NOTYYEHHBIX HAYYHO2O NO3HAHUS,
pesynvmamos. IIpuuunovl UCNONb3YeMbIX 8
UCKAJICEHUsL pe3YIbmMamos Ouor0cULeCKUX
skcnepumenma. [lonsmue UCC1e008aAHUAX JHCUBLIX
CMamucmuyecKoeo 00beKmos (onucanue,
mecma. uzmepenue, Hab00eHue,
9KCnepumMenm);
KuBbie cucteMbl U HUX 1 bubnmroreka HOK | ymenue BbIABIISAMb VYcrHbIl onpoc
Oprasu3anus (3) https://m.edso0.ru/7f413b38 OMAUYUMENbHble  NPUSHAKU
Csoticmsa JHCUBLIX JHCUBLIX  CUCEM, 8 TMOM
cucmem. €OUHCMBO yucne pacmenutl,
XUMUYecKko2o  cocmasa, HCUBOMHDBIX U HEN0BEKA,;
OUCKPEMHOCMb u
YenoCmHoCmo,
CILOJICHOCb u
VHOPAOOUEHHOCTb
CMpPYKmMypebl,
OMKPBIMOCY,
camoopeanuzayusi,
camogocnpousgedenue,
PAa3opasicumMocms,
UBMEHYUBOCb, pOCm U
pazeumue.
Hayxu, uzyuarowue
JHcusblecucmembl Ha
PA3HbIX VPOBHSX
opeaHusayuu.
Tema 3. Xumnueckuii 8
COCTaB U CTPOEHHE (24)

KJIETKH
XUMHUYECKUI cOCTaB 1 (2) bubmmoreka LOK | ymenue BbIABIIAND YcTHBIH ompoc
kineTku. Bona u (3) https://m.edso0.ru/7f413b38 omauyumesnbHvle NPUHAKU
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MHHCPAJIBHBIC COJIN

Munepanvuble sewgecmea
KIeMmKU, Ux
buonocuueckas ponv.

Ponv kamuonos u
AHUOHO8 6 KJlemKe.

JICUBLIX cucmem, 6 IMOM
yucie pacmenui,
ICUBOMHBIX U YEN08eKd,

benku. Cocras u 1 bubnmnoreka LOK | ymenue BBITIOJIHATH YcTHBI onpoc;
CTpoeHue OEIKOB (3) https://m.edsoo.ru/7f413b38 71abopaTopHbIe u maboparopHas
IIPaKTUYECKUE paboThI, pabota
Knaccugurayus 6enxos. Poccuiickas 3JIEKTPOHHAA | coOMIOaTh INpaBUiIa IPU
Ipuonul. 1IKoJIa pabotre c y4yeOHbBIM U
https://resh.edu.ru/subject/5/10/ | naopaTopasiM
ﬂa50pam0pHa}i pa60ma 06OPYIIOBaHI/IeM;
«O6Hapysicenue 6enkog ¢
NOMOUIOKAYECMBEHHbIX
peaxyuiiy.
DepMeHTHl — 1 bubnuoreka I[HOK | ymenue yCTaHaBJINBAaTh YcTHbIH ompoc,
OMOJIOTHYECKHE (3) https://m.edsoo.ru/7f413b38 B3aMMOCBSI3H MEXIY | CaMOCTOSITEIbHAs
KaTaJIu3aTopBHl. OpraHouJiaMH KJIETKH U HX pabora
Poccuiickas OJICKTPOHHAA (byHKHHHMH, CTPOECHUEM
EeﬂKu-aKmueamopbl u IKOJIa KJIETOK pPa3HbIX TKAHEU U UX
6e/zKu-uH2u6um0pbl. https://resh.edu.ru/subject/5/10/ (byHKuH;IMH; MEXIY
OopraHaMM ¥  CHCTEMaMH
3asucumocms ckopocmu OpraHoB y pacTeHumi,
pepmenmamusHuvix JKMUBOTHBIX W YEJIOBEKA U HX
peaxkyuii om pasnuiHbixX DYHKIHSMEL MEKITY
¢akmopos CHCTEMaMU OpPraHoB M UX
GyHKIUSMH, MEXIY
JsTanmaMy OOMEHa BEIECTB;
dTamaMH KJIETOYHOTO IMKIIA
M OKU3HEHHBIX  LIHUKIIOB
OpraHU3MOB; JTanamu
AMOPHOHATILHOTO Pa3BUTHSI;
VYrnesousl. Jlunuael 1 bubnuoreka I[HOK | ymenue YCTaHaBIUBATh | CaMOCTOSTEIIbHAS
(3) https://m.edso00.ru/7f413b38 B3aHMOCBSI3U MEXITy paboTta
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Obwuti nran  cmpoenust
u PuzuKo-xumureckue
C801CmEa y21e60008.

buonocuueckue ¢hynrxyuu
JIUNUOO08. Obwue
ceoticmea OUONOSUYECKUX
MemMOpan — mekyuecmy,
cnocobHocme K
CaAMO3AMBIKAHUIO,
NOJYRPOHULAEMOCTD.

Poccuiickas
IIIKOJIa
https://resh.edu.ru/subject/5/10/

DJICKTPOHHAS

opraHonaaMu KJIICTKH U HUX

byHKUMAMY, CTPOEHUEM
KJIETOK pa3HbIX TKaHEH U UX
GbyHKUIUAMY; MEXIY

opraHamMd W  CHUCTEMaMHu
OpraHoB y pacTeHuid,
JKUBOTHBIX M YEJIOBEKA M UX

byHKIUSAMUY; MEXIy
CUCTEMaMU OpraHOB W HX
byHKIUSAMHY, MEXIY

JTanmaMy OOMEHA BEIICCTB;
dTanaMy KJIETOYHOrO I[MKIIa
U OKM3HCHHBIX  IIMKJIOB
OpPraHU3MOB; JTanamMu
SMOPHOHAIEHOTO Pa3BUTHUS;

HyknenHoBbIE KHCHOTHI. 1 bubnuoreka [HOK | Ymenue BBITIOJIHATD YcTHBIN o1poc;

ATO® (3) https://m.edso0.ru/7f413b38 1a60paTOpHbIE U nabopaTopHas
NPaKTUYECKHe paloThI, pabota

Upyeue coOmoaTh TMpaBWjia IPH

HYKeo3uompugocgpamol pabore ¢ ydyeOHBIM H

(HT®). Cexsenuposanue 1abopaTOPHBIM

J[HK.Memooul cenomuxu, o0opynoBaHuEM;

MPAHCKPUNIMOMUKU,

NPOMeOMUKU.

Jlabopamopnas paboma

«Hccnedosanue

HYKIEUHOBbIX KUCLOM,

BbIOENEHHBIX U3 KIENOK

PA3IUYHBIX OP2AHUZMOBY.

HUctopus u  Meronbl 1 (1) bubnuoreka I[HOK | Ymenne BBITIOJIHATD YcTHBI ompoc;

U3yUCHHS KJIETKH. (3) https://m.edso0.ru/7f413b38 J1abopaTopHbIe u IpaKTHIeCcKast

Knerounas teopust IIPAKTUYECKHE paboThl, pabota

Hcmopus OMKpLIMUSL
xnemku. Pabomur P.

coOmoaTh MpaBWia IpH
padore ¢ y4eOHBIM W
71a00paTOPHBIM
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Iyka, A. Jlegenzcyka.
Knemounas meopus (T.
Llsann, M. Illneiioen, P.
Bupxos). Memoowi
MOJLEKYNAPHOTU u
KI1emoyHoU  OuoI02UU:
MUKPOCKONU,
Xpomamozpagus,
anekmpogopes,  Memoo
MeyeHbIX amomos,
oughghepenyuanvroe
yenmpughy2upogatue,
KYIbMUBUposanue
KJ1emoK. H3zyuenue
@uxcuposanmvix
K1emoK. DIeKmpOHHAS
MUKPOCKONUSL.
Kounghoxanvnas
MUKPOCKONUSL.
Bumanvnoe
(npusicusnenHoe)
u3yyeHue Kiemox.

Ilpakmuyeckas paboma
«M3yuenue  memooos
KAeMmOo4HOU ouonocuu
(xpomamoepaghus,
anekmpoghopes,
oughghepenyuanvroe
yenmpughyeuposanue,
I1IP)».

obopynoBaHueM;

10

Knerka kak 1egocTHas
’KHBasi CHCTEMA

Knemounas cmenka
bakmeputi  u  apxeil.
Ocobennocmu  cmpoenus
2emepompouoi u

(4)

1)

Bubauoreka
https://m.edsoo0.ru/7f413b38

[TOK

yMeHHe pacKpbIBaTh
coJlepKaHue OMOJOTUYECKUX
TEPMHHOB U MOHSATUH: KU3Hb,
KJIETKa, OpraHu3M;
MeTabonn3M (0OMEH BEIeCTB
U TpeBpallleHue >HEPrun),
roMeocTas (caMoperyssiuus),

TectupoBanue,

YCTHBIN OIIPOC

[IpakTnueckas
pabota



https://m.edsoo.ru/7f413b38

asmompoghrot

NPOKAPUOMUYECKUX
Kknemok. Mecmo u ponw
npoKapuom 8
OUOYeHo3ax.

Tpancnopm sewecmas
uepes  NAAIMAMUYECK)TO
MemMOpamny:  naccusHulil
(Ougghyzus, obrecuénnas
oughghyzus, ocmoc),
AKMusHulll  (NepeuyHblll

U GMOPUYHBLU AKIMUGHDILL
mpauncnopm).

Honynponuyae  mocmo
MemMOpanwi. Paboma
HAMPUL-Kaaues02o

Hacoca. DHooyumo3s:
NUHOYUMO3, (hazoyumos.
Oxzoyumos. Knemounas
cmenka. Ilpakmuueckas

YpOBHEBast OpraHu3anus
KHUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE
(penponykuus),
HACJIEICTBEHHOCTD,
W3MEHYUBOCTb,
pa3BUTHE; enadenue
cucmemotl buonocuuecKux
3HAHUL, KOMOPAs BKIOHAEN:
buonocuueckue meopuu
(knemounas —~— meopus T.
Lleanna, M. Ilneiioena, P.
Bupxosa;, XPOMOCOMHAs
meopusi  HAC1e0CMEeHHOCU
T. Mopeana);

poct H

paboma «H3yuenue
ceolicme KIIemMOo4YHOU
MeMOpambLy.
11 | Ctpoenue 1 1) bubnmnoreka [HOK | Ymenue BBICTIATH | Y CTHBIN OIpoC,
IYKAPHOTUYECKOU KIICTKU (3) https://m.edsoo.ru/7f413b38 CYILIECTBCHHbIC NpHU3HAKK |  JabopaTopHas
BHUPYCOB, KIJIETOK MPOKapUOT paborta

Humo3zonw. [{umockenem.
Jsusicenue yumonnasmol.

Bszaumoceszw
0OHOMEMOPAHHBIX
0p2aHouo0e KJemKU.

Cmpoenue ecpanynapHo2o
pemuxyayma. Mexanuzm

Hanpaenenus. 06enKos 8
II1C. Cunmes

U 3YKAapHUOT; OJHOKJICTOYHBIX
u MHOT'OKJICTOYHBIX
OpTraHHU3MOB;
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pacmeopumvix — 0enKos.
Cunmes K1eMOYHbIX
MeMOpaH. I naokuti
(acpanynapuwiii)

SHOONIA3MAMUYeC
KUt pemuKyiym.
CexpemopHnas  gyukyus
annapama Tonvoorcu.
Knemounwiii cox. Typeop.
Jlabopamopnas paboma
«Hccnedosanue
nIa3Monu3a u
dennazmonusa 8
pacmumenbHulx
KIemKaxy.

IIpoucxooicoenue
MUMOXOHOPULL u
naacmuo. Cumobuocenes
(K. C. Mepeockosckuii,
JL Mapeynuc).
Ilepsuunvie,
BMOPUUHBLE U CIOHCHBLE
nAACmuobl

Gomocunmesupyrowux
IyKapuom.
Muxpogunramenmeo.
Axmunossie
MUKpoghunamenmaol.
Mbiweynvie  k1emxku.
Axmunosvle
KOMNOHEHMbl
HEMbIUEYHBIX — KIEMOK.
Muxpompybouku.
Knemounwiu YeHmp.
CmpoeHue u 0gudcenue
HCZYMUKOB u

PECHUYEK.




Muxpompybouxu

YUMONa3mol.
Llenmpuons. Penxu,
accoyuuposaHmvie c
MUuKpogpuramenmamu  u
MUKPOMPYOOUKaAMU.
MomopHnvie 6enku
Tema 4. 6
KuszHenesaTeIbHOCTh (18)
KJIETKH
12 | O6men BEILIECTB. 1 1) bubnmnoreka [HOK | YMmeHue BbIIETATh YcTHBIH ompoc,
[InacTuueckuii oOOMeH. 3) https://m.edsoo.ru/7f413b38 0COOEHHOCTH IPOIIECCOB: |  JlaboparopHast
oOMmeHa BEILIECTB u pabora
JlabopamopHnasap NpeBpalliCHUs JHEPTUU B
a 6 om a «M3yuenue KIETKE, (dboTocuHTE3A,
Kamanumuyeckou TIACTUYECKOTO U
akmusHocmu ghepmenmos HHEPTreTUYECKOTO oOMeHa,
(ha npumepe amMuna3zvl XEMOCHHTE3a, MHTO3a,
UTUKAMANA3bL) ). Meiio3a, OTLIIOIOTBOPEHUS,
Pa3MHOXKEHUS,
JlabopamopHnasapa WH/IMBUYAIbHOTO  Pa3BUTHS
6 o m a «H3yuenue opraHu3Ma (OHTOTEHE3);
GepmenmamusHozo
pacujenienus
nepokcuoa 6000p00a
6  pacmumenvHblX U
HCUBOMHBIX KIEMKAX»
13 | ®orocunres. 1 Bbubnuoreka IHOK | YMenue BBIACIATH VYcerHbIH onpoc,
XeMocuHTE3 (3) https://m.edso00.ru/7f413b38 0COOCHHOCTH HpOILIECCOB: |  JlabopaTopHast
oOMmeHa BEIIECTB u paborta
Amnoxcueennbwlil u MPEBPAICHUSIHEPTHH B
OKCU2EHHbIIL KJIeTKE, OTOCHUHTE3A,;
gomocunmes y agmompoghrHo2o u
baxmeputl. 2emepompopHoco  Munos
Csemocobuparowue numanus,  gomocunmesa,
nueMeHmuvl U NUSMeHmMbl eamemocenesa,
PEaKyuoHHO020 YeHmpa. ambpuozenesa,
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Posb xnoporutactos B
nporecce GoTocuHTE3A.
CaeToBast HTEMHOBAs
¢bazel. Pomoovixanue,
Cs3., C4-u CAM-munwi
gomocunmesa. Jlabopa
mopuas paboma
«Cpaenenue  npoyeccog
domocunmesa u
XeMOCUHmMe3ay.

l’lOCm3M6pu0HCl]le020
paseunmus, 63aUMO0eUCEUS
2E€HO6, cemeposuca,
UCKYCCmMe6EeHH020 077’160[%1,‘

14

DHepreTUYecKuii 0OMeH

IIpooykmul 6podicenuss u
ux UCNONb308AHUE
yenogexom. AnaspobHblie
MUKDPOOP2AHU3MbL Kax
00beKmol 6UOMExXHON0UU
u 6030youmenu 6oe3uell.

Huxnuueckue  peaxyuu.
Oxucaumenvroe
gocopunuposanue.
OHnepeust  memOpanHo2o
epaduenma  NPOMOHOS.
Cunmes AT®: paboma
NPOMOHHOU ATD-
CUHmMA3sbl.
Ilpeumywecmea
a’apobHo2o nymu
obMmena eeujecma nepeo
AHa’pPOOHBIM.
Dppexmusnocms
9Hepeemu4ecKo2o
obmena.

3)

Bubauoreka
https://m.edsoo.ru/7f413b38

L[IOK

yMEHHE BBIJICTISI T
CYIIECTBEHHBIE  TPU3HAKU
BUPYCOB, KJIETOK MPOKAPUOT
u 9YKapHOT;
OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOEHHOCTHU
MIPOLIECCOB: oOMeHa
BEIIECTB U IPEBpAIICHUS
SHEPrUU B KJIETKE,
dorocuHTe3a,
TUTACTHYECKOTO u
DHEPreTHYeCKoro  oOMeHa,
XEMOCHHTE3a, MHUTO3a,
Meio3a,  OIUIOAOTBOPEHHMS,
Pa3sMHOXKCHHS,
VHIUBHUIyIEHOTO Pa3BUTHSI
opranusma (oHTOTEHE);
aBTOTPO(HOTO u
reTepoTpoGhHOTO THUTIOB
MIUTaHMS, ¢dorocuHTE3A,
raMeToreHesa,
sMOpHOreHesa,
MOCTAIMOPHUOHATILHOTO

paSBI/ITI/IH, BBaI/IMO,Z[eI\/'ICTBI/I}I
T'CHOB, TeTepPO3HCa;

YcTHbIi onpoc,
TECTUPOBAHUE
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HCKYCCTBEHHOTO 0TOOPA;

15 | buocunre3 Oernka. 1 bubnunoreka HOK | Ymenue BBIJICIIATh YcTHbIit onpoc,
Peakuun MaTPUYHOTO 3) https://m.edsoo.ru/7f413b38 CYIIECTBEHHBIE  MPHU3HAKH TECTUPOBAHHUE
cuHTe3a. [ eHermdeckas BUPYCOB, KJIETOK HPOKapUOT
unpopmanus u  JIHK. u JYKApHUOT;
Peanusanus OIHOKJIETOYHBIX u
TeHETUYECKOM MHOTOKJIETOYHBIX
uHbOpMaMM B KIIETKE. OpraHU3MOB; OCOOEHHOCTHU
I'enetnueckuit Koa U ero MPOLIECCOB: oOMeHa
CBOMCTBA. BEIIECTB M IIPEBPAILCHHUS
Ipunyunsi SHEPTUU B KJIETKE,
MPAHCKPURYUU. ¢dotocuHTE3A,
KOMNJIeMeHmMapHOCmb, MJIACTUYECKOTO u
AHMUNAPALIEeNTbHOCb, DHEPreTUIecKoro  oOMeHa,
ACUMMEMPUYHOCTb. XEMOCHHTE3a, MUTO34,

MeH03a,  OINIOAOTBOPEHUS,
Cospesanue Pa3MHOMKEHUs,
mampuunvix PHK 6 VHJUBHIYaAJIbHOTO Pa3BUTHUSA
9VKAPUOMUYECKOU OpraHusma (oHTOTEHE3);
knemke.Hexooupyiowue aemompoghrno2o u
PHK. ecemepompoguoco  munos
numauus,  gomocunmesa,
eamemozenesa,
ambpuoeenesa,
NOCMIMOPUOHATLHO2O
Dpassumus, 83auMo0elcmausl
2€eH08, eemepo3suca;
UCKYyCcCmEenH020 ombopa;

16 | Buocunres Oeika. 1 Bbubnuoreka LHOK | YMmenue co3/1aBaTh TectupoBanue
TpaHckpurIHs — () https://m.eds00.ru/7f413b38 COOCTBEHHBIE MUCHMEHHBIE
Marpuunblii cuHTe3 PHK. U YCTHBIE  COOOIICHUS,
Tpancnsus — 0000mas  OHOIOTUYECKYIO
OnocuHTE3 OenKa. DTarbl nHpopmaIuio u3
TPAHCIISALINY. HECKOJIbKUX  HCTOYHHUKOB,
KoaupoBanue IPaMOTHO HCIIOJIb30BATh
AMHUHOKHCIIOT. Ponb MTOHATUNHBIN amnmapar
pubocoM B OHMOCHHTE3E OMOJIOTHH.



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

Oenka.

Yyacmue

mpancnopmuvlx PHK 6
ouocunmese benxa.
Yenosus buocunmesa
benxa.

Opeanuzayus 2eHoma y
NPOKAPUOM U 3YKApuom.
Pezynayusa  axmusnocmu
2eHO8 Yy NpOKapuom.
Tunomesa onepona (@.
Kakoo, XK. Mano).
Monexynapnvie
MexaHuamvl  dKCnpeccuu
2enos y sykapuom. Ponv
XpomamuHa 6 pe2ynayuu
pabomuwl 2€eHO8.
Pezynayus 0OMEHHbIX
npoyeccoé 6  KlemkKe.
Knemounwiii comeocmas.

17

Hexknerounsie (bopMbl
KU3HU — BUPYCHI

JKusnennwviti yuxkn J[HK-
cooepaicawyux — 8Upycos,
PHK- cooepicaujux
8UPYCO8,
baxmepuogazos.
Obpamuas
MPAHCKPUNYUSL,
peeepmasa, uHmezpasa.

IlIpakmuueckas pab
o m a «Cozoanue mooenu
sUPYCAY.

3)

1)

BbubGnaunoreka
https://m.edsoo.ru/7f413b38

[TOK

YMmenne BBIZIENATH
CyILIECTBEHHBIE MPU3HAKU
BUPYCOB, KIJIETOK MPOKAPUOT
M DYKApUOT; OJHOKJIETOYHBIX
5 MHOT'OKJIETOYHBIX
OpraHU3MOB;

[IpakTnueckas
pabora, yCTHBIN
OTIpoc
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Tema 5.PazMHoOkeHHEe T

HHIUBHIYAJIbHOE (15)
pPa3sBUTHE OPTaHU3MOB
18 | JKusueHHsli LUK 1 bubanoreka LHOK | ymenue BBLIEIATH YcTHBIH omnpoc,

KJeTKHU. JleneHrue KIeTKH.
MuTto3

Mampuunorii cunmes
JHK — penauxayus.
Ipunyunvr  penauxayuu
JIHK:

KOMNJIeMeHmMapHOCMmb,
NOJYKOHCEPBAMUBHDI
cunmes,
AHMUNApaniebHOCMb.
Mexanuzm  penauxayuu
JIHK. Xpomocomui.
Cmpoenue  xpomocom.
Tenomepul u
menomepasa.
Xpomocomusiu Habop
KIemKu — Kapuomun.
Jlunnouonuwiii u
2any1oUOHblI Habopwl
XPOMOCOM.
T'omonocuunvie
XPOMOCOMBI.
Mexanuzmol
nponughepayuu,
ougpepernyuposku,

cmapenusau eubenu
xknemok. «L{ugpposas
KIemKa» —
ououngopmamuueckue
Mmooenu
@DYHKYUOHUPOBAHUSL
KAemKu.

3)

https://m.edsoo.ru/7f413b38

Poccuiickasa

HIKOJIa
https://resh.edu.ru/subject/5/10/

OJICKTPOHHAA

CYILIECTBEHHBIE  MPU3HAKU
BHUPYCOB, KJIETOK MPOKApUOT

u IYKapHUOT;
OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOCHHOCTH
IIPOLIECCOB: oOMeHa
BCIICCTB W TIPEBPAIICHUS
SHEPIrUu B KJIETKE,
dboTocuHTE3A,
TUTACTHYECKOTO "
DHEPreTUYeCKOro  oOMeHa,
XEMOCHHTE3a, MHTO3a,

Meiio3a,  OIUIOAOTBOPEHMS,
Pa3sMHOXKEHHS,
WHIUBUAYAIBHOTO Pa3BUTHUS
opraHusma (oHTOTEHER);
agmompoghrHo2o u
eemepompognoco  munog
numawnus,  Gomocunmesa,
eamemocenesa,
ambpuoeenesa,
NOCMIMOPUOHATLHOZO
pazeumusi, 83aumMoO0etcmeus
2eH08, eemeposuca,
UCKYCCMBEHH020 ombopa;

CaMOCTOSITEIIbHAS
paborta



https://m.edsoo.ru/7f413b38
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19 | ®opmbl pa3sMHOXKEHUS 1 bubnmnoreka HOK | ymenue BBIICIATh | Y CTHBIN OIpOC,
OpraHM3MOB. (3) https://m.edsoo.ru/7f413b38 CyllecTBeHHbIE 0coOeHHOoCTH | CaMOoCTOsATENbHA
MIPOLIECCOB: s paboTa
Ilonogwvie xpomocomwi Poccuiickas SJICKTPOHHAsA | OILIOZOTBOPEHUS,
HIKOJIa pPa3MHOXKEHUH,
Opeanusm kax eouroe https://resh.edu.ru/subject/5/10/ | yapuBumyansHOTO  pa3sBUTHS
yenoe opraHusma (OHTOTEHE3);
20 | Meiio3 1 yMEHHE BBIJIETISTh YcTHbIl onpoc
(3) CYIIECTBEHHbIC  MPHU3HAKH
TkaHu pacTeHuUi, BUPYCOB, KJIETOK MPOKAPHUOT
KUBOTHBIX U YEJIOBEKA. u 9yKapuoT;
OJTHOKJICTOYHBIX u
Opranbl. Cuctemsl MHOTOKJIETOYHBIX
OpTaHoB. OpPraHW3MOB; OCOOCHHOCTH
MPOLIECCOB: oOMeHa
BEIICCTB MW TPEBpAIICHUS
SHEPTUU B KJIETKE,
dboTocuHTE3A,
MJIaCTUYECKOTO u
OSHEPreTUYecKoro  oOMeHa,
XEMOCHHTE3a, MUTO34,
MeH03a,  OINIOAOTBOPEHUS,
pPa3MHOKEHUS,
WHMBUIYATBHOTO Pa3BUTHS
opraHusma (oHTOTEHE3);,
asmompoghroco u
eemepompognoco  munog
numauus,  gomocunmesa,
eamemozenesa,
ambpuoeenesa,
NOCMIMOPUOHATLHOZO
Pazeumus, 83aumMo0elcmaus
2€eH08, eemepo3uca;
UCKyccmeenHo20 ombopa;
21 | Obpa3zoBaHue W pa3BUTHUE 1 bubnmnoreka HOK | ymenue BBIJICNIATH | Y CTHBIM OIpoc.

ITOJIOBBIX KJICTOK.

3)

https://m.edsoo.ru/7f413b38

CyIIIECTBEHHBIE OCOOCHHOCTH

CamMocrosTenabpHa



https://m.edsoo.ru/7f413b38
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https://m.edsoo.ru/7f413b38

OmnotoTBOpEHHE. MPOIIECCOB: g pabora
OILJIOJIOTBOPEHHSI,
Onopa mena opeanusmos. pPa3MHOXKEHUH,
Hsuoicenue opeanuzmos WH/IMBUYAIbHOTO  Pa3BUTHUS
opraHusma (OHTOTE€HE3);
ITumanue u ovixanue VMeHue OYeHU8amb
OpeaHU3MO8 amuyeckue acnexmaol
COBPEMEHHBIX UCCIe008AHUL
6 obnacmu 6uonocuu u
MeOuyuHvl  (K1oHUposaHue,
UCKYCCMBEHHOe
oniodomeopenue,
HAnpasieHHoe  u3MeHeHue
2eHoMa u coz0anue
MPAHC2EHHBIX OP2AHUZMOB);
22 | UaauBuyamsHOE 1 bubnuoteka HOK | ymenue yuacmeosams 6 | CaMocTosITeIbHA
pa3BHUTHE OPraHM3MOB 3) https://m.edsoo.ru/7f413b38 YUEOHO-UCCIE008AMENbCKO s paboTta
pabome  no  6uonocuu,
Tpancnopm eewecme y Poccuiickas DIICKTPOHHAS | sKono2uU U MeouyuHe,
opeanuzmos. Bwidenenue LIKOJIa nPOBOOUMOL Ha oase
Y Op2aHU3MOS. https://resh.edu.ru/subject/5/10/ WKOJIbHBIX HAYYHbIX
obwecms, u  NYOIUUHO
3awuma y npeoCcmasisims noJy4eHHble
OpPeAHU3MO8. pe3ynbmamol Ha
Pa3zopasicumocmo u Y4UeHUuecKux
peaynayus Y KOH@hepeHyusx,
Op2aHuU3Mo8
Tema 6. 8
HacaeacrBeHHOCTH M (24)
U3MEHYUBOCTH
OpraHU3MoOB
23 | 'enetnka — HaykKa o 1 bubnmnoreka [HOK | ymenue penrarb YcTHBIN ompoc,
HACJIEICTBEHHOCTH u (3) https://m.edso0.ru/7f413b38 SIIEMEHTApPHBIC TEMaTHYCCKHI
W3MEHYHUBOCTH TCHETHYECKUE 33Ja4dl  Ha JTUKTaHT
MOHO- W  JUTHOpUIHOE

Pabomwer I. Menoens, I.

CKpCIMBAHKE, CIICTUICHHOE



https://m.edsoo.ru/7f413b38
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Ile @pusza, T. Mopeana.

HacjacaJo0BaHUC, COCTAaBJIATDH

Ponv omeyecmeeHHvLX CXEMBbI MOHOTHOPHIHOTO
VUeHbIX 8  pazeumuu CKpEIBaHHS TUTSE
cenemurku. Pabomer H. NpeacKa3aHus
K. Konvyosea, H. MU HACJIEOBAHMS IIPU3HAKOB Y
Basunosa, A. H. OpraHU3MOB;
benozepckoco, FO. A. yMeHue peuwiambo
Qununuenxo, H. B. ouonozuueckue 3a0ayu;
Tumogheesa-Pecosckoco. 8bIA61AMb NPUYUHHO-
ceocmeeHHble ces3uU
OcHoguble  memoovl MeHCOY uccneoyemvimu
2eHeMUKU: buonocuyeckumu
2ubpudonocUYecKull, npoyeccamu u SAG1eHUAMU;
YUMono2uyecKutl, oenams 8bl800bl U NPOSHO3bL
MONeKVIAPHO- HA OCHOBAHUU NOJYYEHHBIX
2eHemuyecKul. pe3yibmamos;

24 | 3aKOHOMEpPHOCTH 1 bubnnoteka [MOK | ymenue pematb | CamocrosTenbHa
HaCJIeIOBAHMS (3) https://m.edsoo.ru/7f413b38 SIIEMEHTAPHBIE s paboTa
MIPU3HAKOB. TeHeTUYEeCKUEe 3aJaud  Ha
Mounorubpuanoe MOHO- W JIUrHOpHaHOE
CKpeIllMBaHUe CKpeIBaHKe, CIIEIICHHOEe

HACJIC/IOBAaHHUE; COCTABIIATH
Ananuzupyrowee CXEMBI MOHOTHOPHUAHOTO
CcKpewusanue. CKpEIIUBAHUS TSt

npecKa3aHus
IIpomesicymounuiii HACJICJIOBAHMsI TIPU3HAKOB Yy
Xxapaxkmep HAc1e008aHUS. OpPTaHU3MOB;
Pacwennenue npusnaxoe YMeHue peuiams
npu HEeNnoIHoOM buonocuueckue 3a0ayu;
OOMUHUPOBAHUU. 8bIA61AMb NPUYUHHO-

cedcmeentbie CeA3U MeHcoy
uccnedyemvimu
buonocuteckUMU npoyeccamu

u A6NEeHUAMU, oenamo
6b1600bl U  NnpoOcHO3bl Ha
OCHOBAHUU NoOJly4€HHblX

pe3yIbmamos



https://m.edsoo.ru/7f413b38

25 | durubpuanoe 1 bubnuoreka [HOK | ymenue pemate | CamocTosATenbHa
CKpeEIlUBaHuE. 3aKOH (3) https://m.edsoo.ru/7f413b38 3JIEMEHTapHbIC s paboTa
HE3aBHCHMOTO TCHETUYECKUE 3aJaud  Ha
HacJIEJOBAHUA Poccuiickas JJIEKTPOHHAA | MOHO- )54 zmrI/I6pI/Iz[Hoe
MIPU3HAKOB. 1IKOJIa CKpEIIMBAaHKE, CIEIUICHHOE

https://resh.edu.ru/subject/5/10/ HaclIeJIOBAaHUE, COCTaBIISITh
Lumonocuueckue ocHoswvl CXEMBI MOHOTHOPHUTHOTO
OUcUbPUOHO20 CKpEIIUBAHUS TS
CKpeuUBaHusl. npeIcKa3aHus
HACJICJIOBAHMsI TPU3HAKOB Y
OpPTaHU3MOB; VMeHue
pewams buonocuueckue
3a0auu; 8bIABIAMD
NPUYUHHO-CLeOCMGEHHble
ces3U MeHCoy
uccnedyemvimu
ouonocuyeckuMu
npoyeccamu U  AGLEHUIMU,
denams bl800bI U NPOSHO3bL
Ha OCHOBAHUU NOJYYEHHBIX
pe3ynibmamos;

26 | CueruieHHOE 1 bubnmoreka HOK | ymenue pemiaTh VYerHbll onpoc
HaCJEeI0BAHNUE TPU3HAKOB 3) https://m.edso00.ru/7f413b38 3JIeMEHTapHbIE

TeHeTHYECKHe 3aJa4ydl  Ha
Cuyennennoe Pocculickas QJICKTPOHHAA | MOHO- u I[I/IFI/I6pI/II[HOC
Hacnedosanue 2€H08, HIKOoJIa CKpEIIMBaHKE, CIETUICHHOS
Hapyulenue — CyenneHus https://resh.edu.ru/subject/5/10/ | pacnenoBanue; cOCTaBIATH
mednHcoy 2eHamu. CXEMBI MOHOTHOPHTHOTO
Xpomocomnas — meopus CKpCIIUBAHHS JUTST
HacneocmeeHHOCm. npeIcKa3aHus

HaCJICOOBaHUS HpI/I3HaKOB y
OpPTaHU3MOB;

VMeHue peuiams
ouonozuueckue 3a0ayu,
8bIS6JIAMb NPUYUHHO-

Ce0CMBEeHHblE CBA3U MeHCOY
ucciedyemvimu
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ouonocuyecKuMU npoyeccamu

u AGNCHUAMU, oenamo
8b1600b1 U  NPOCHO3bI  HA
OCHOBAHUU NOJLYYEHHbIX
pe3y1bmamos
27 | I'enetuka ToJia. 1 bubnuoteka LHOK | ymenue pemats | CamocTosTenbHa
Hacnenosanue 3) https://m.edsoo.ru/7f413b38 3JIEMEHTaPHbBIE s pabota
MPU3HAKOB, CIETUICHHBIX TCHETHYCCKUE 3a/1a4d  Ha
CITOJIOM MOHO- W JUTUOpHUIHOE
CKpCIIMBaHKE, CIICTUICHHOES
T'enomun kax yenrocmuas HACJIC/IOBAaHHUE; COCTABIIATH
cucmema CXEMBI MOHOTHOPHUIHOTO
CKpEIIUBAHUS JUTST
npeCKa3aHusI
HACJICJIOBAHMSI TIPU3HAKOB Y
OpraHu3MOB;
VMeHue pewams
ouonozuueckue 3a0auu;
8bIABIAMD NPUYUHHO-
Clle0CmeeHHble C853U MeHCOy
uccnedyemvimu
buon0cUMeCKUMU NpOYeccamu
u ABNEHUAMU, oenamu
8b1600bl U NPOCHO3bI HA
OCHOBAHUU NOJLYYEHHbIX
pe3ynLmamos
28 | 3MeH4YMBOCTb. 1 YMEHHE pemate | CamocTosTenbHA
Henacnencrsennas 3) AIIeMEHTapHbBIE s paboTa
W3MEHYUBOCTH TeHeTHUYECKHe 3aJla4ydl  Ha
bubnuoteka [HOK | MmoHO- ®  aurubpugHOE
Hopma peaxyuu https://m.edsoo.ru/7f413b38 CKpEIINBAaHKE, CIEILIEHHOE
npusHaKa HACJICIOBAHKE, COCTABIISTH

Bapuayuonnwiii pso u
sapuayuonnas kpusas (B.
Hoecanncen).

CXEMBI MOHOTHOPHUIHOTO

CerH_[I/IBaHI/IH JJIA
npeIcKa3aHus
HaCJICIOBaHUS HpI/I3HaKOB y
OpPTaHU3MOB;

VMeHue peuiams
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buonocuyeckue 3a0auul;
BbIABNAMb NPUYUHHO-
Ce0CmBeHHble CBA3U MeHCOY
uccnedyemvimu

buonocuuecKuUMU Npoyeccamu

u AGNCHUAMU, oenamo
8b1600b1 U  NPOCHO3bI  HA
OCHOBAHUU NOJLYYEHHbIX
pe3yibmamos
29 | HacneactBeHHas 1 Q) bubnuoreka HOK | ymenue pemarhb VYcTHbIi onpoc,
U3MCHYMBOCTD 3) https://m.edsoo.ru/7f413b38 9JIEMEHTAPHBIC TECTUPOBAHUE
TCHETHYCCKUE 3aJla4yd  Ha
Bresioepnas MOHO- W  JTUTHOpPHIHOE
UBMEHYUBOCTD U CKpCIIMBaHKE, CIICTUICHHOES
HACIe0CMEEHHOCb. HACJICJIOBAHKE, COCTABIISITH
Onueenemuxau CXEMBbI MOHOTHOPHUIHOTO
INULEHOMUKA, POTIb CKpEIIUBAHUS JUTST
INUSEHEMUYECKUX npecKa3aHus
gaxkmopos 6 HACJICJIOBAHMS TTPU3HAKOB Y
HAC1e008anuu u OpraHu3MOB;
UMeHyU8oCmu VMeHue peuiams
geHomunuuecxkux buonocuyeckue 3a0auu,
NPUSHAKOBY 8bIABIAMD NPUYUHHO-
OpPeaHU3MO8. Cle0CmEeHHble CBS3U MeHCOY
uccnedyemvimu
ouonocuUecKUMU npoyeccamu
u ABNEHUAMU, oenamu
86160061 U  NPOCHO3bI  HA
OCHOBAHUU NOJLYYEHHbIX
pe3ynbmamos
30 | I'eneTuka yenoBeKa. 1 bubnunoreka HOK | ymenue pemats | CamocrosTenbHa
(3) https://m.edsoo.ru/7f413b38 JJIEMCHTAPHBIC s paboTa
_Meouko-eenemuueckoe TCHETHYECKUE 3a/1a4dl  Ha
KOHCYIbMUpOoBaHue. MOHO- W  JTUTHOpHIHOE
Cmeonosvie KI1emKu. CKpCIIMBaHKE, CIICTUICHHOES
Ionamue HACJICIOBAHKE, COCTABIIATH

«cenemuvyecKkozo zcpysaxy.
Omuueckue acnexKkmol

CXEMBI MOHOTHOPHIHOTO
CKpGH_[I/IBaHI/IH JJI
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uccredosanuii 8 obracmu MpeACKa3aHus
PeoaKmuposanus 2eHoma HACJICIOBAHMS TIPU3HAKOB Y
U CMBOJIOBLIXKIIEMOK. OpPraHu3MOB,

YMeHue pewams
T'enemuueckue ghaxmopwi buonocuyeckue 3a0auu,
NOBbIULEHHOT 8bIABNIAMD NPUYUHHO-
YYBCMEUMENTbHOCIU Cle0CmeEeHHble CBS3U MeNCOy
yenoseka K usuueckomy uccnedyemvimu
u XUMUYECKOMY buo0cUNeCKUMU NpOYeccamu
3aepA3HEHUI0 u ABNEHUAMU, oenamu
OKpydHcarouyeri cpeoul. 8b1600bI U NPOCHO3bI  HA
T'enemuueckas OCHOBAHUU NOJLYYEeHHbIX
npeopacnonoNCeHHOCHb pe3yibmamos
yenoeeKa K NamoocusiM.
Tema 7.Cenexuust 3
opranu3moB. OCHOBBI 9)
O0MOTEeXHOJIOTHH

31 | Cenekmusi Kak Hayka H 1 bubnmoreka HOK | ymenue MIPUMEHSATH VYcTHBII onpoc

poIece (3) https://m.edso00.ru/7f413b38 HOJIyYEHHBIE 3HAHWS  JUIS

3axon  eomonocuueckux
PA008 8 HACIeOCMBEHHOU
usmenyueocmu  H. U
Basunosa, ezo 3nauenue
ons CeNeKUUOHHOLL
pabomai.

00BsACHEHUS OMOJIOTMYECKUX
MPOLECCOB W SIBIICHUH, IS

MPUHATUSA MPAKTUYECKHUX
pELIEHU B TIOBCEIHEBHOM
HKU3HU c LETBI0

oOecneueHnuss 0€30IIaCHOCTH
CBOECTO 37I0POBbBSI M 3JI0POBbBSI
OKPYXKAFOIIIX TIOJIEH,
COOIIOIEHUS HOPM
IPaMOTHOTO TIOBEJICHUS B
OKpY’KarIlled  IPUPOJAHON
cperne; IIOHHUMAaHHE
HEOOXOINMOCTHA
HCIIOIL30BaHUS
JIOCTHKEHUH  COBPEMEHHOM
OMOJIOrUM ¥ OMOTEXHOJIOT Ui
JUISt paIoOHAIBHOTO
MPUPOIONONB30BAHUS;
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32

Metoasl UM JOCTHKCHUSA 1 Bbubnunoreka [HOK | ymeHnue KPUTUYECKHU YcTHbIi onpoc,
CEJEKIIMM DaCTeHHH H (3) https://m.edso0.ru/7f413b38 OIICHUBATh U | caMOCTOsITeIbHas
KUBOTHBIX UHTEPIPETUPOBATH pabora
Omanvl KOMOUHAYUOHHOT uHpOPMALIHIO
cenexyuu. OMOJIOrMYECKOro
COJICpIKaHUs, BKIIOYAIOIIYIO
Hocmuoicenusn  cenexyuu NICEBJIOHAYYHbIC 3HAHUS U3
pacmenuii u pa3IMYHBIX HMCTOYHUKOB
HCUBOMHBIX. «3enenas (CMMU, Hay4HO-TIOTYIISIPHBIE
pesontoyusay. Coxpanenue MaTepuabl); ITHUYECKHE
U U3yyeHue 2eHemu4eckKux aCTIeKTBI COBpPEMEHHBIX
pecypcos  KVIbMYpHbIX UCCJICIOBAaHMH B OMOJIOTHH,
pacmenuti U uUx OUKUx MeuLHe, OMOTEXHOJIOTHH;
poouuel  0as  CO30aHUs yMeHue 8b106UcAMb
HOBbIXCOPMO8 U 2UOPUO08 2unomesvl, NPOGEPSIMb  UX
CeNbCKOXO03AUCMBEHHBIX 9KCNepUMEHMAaANbHbIMU
KYIbmyp. H3zyuenue, cpedcmeamu, — hopmyaupys
coxpaneHue u ynpasieHue yenv uccnedosanusl,
2eHemuyecKumMu AHAUBUPOBAMb NOJIYYEHHbIE
pecypcamu pe3yibmamuvl U 0enams
CeNbCKOXO03AUCMBEHHBIX U 66160001,
NPOMbBICTIOBbIX
HCUBOMHBIX 8  YeJsax
VAYYUeHusl
CYUIecmeyrouux u
CO30aHUsi HOBLIX NOPOO,
JUHULL U KPOCCOB, 8 MOM
yucne ¢ npumMeHeHuem
COBPEMEHHbIX ~ Memo0o8
HAYYHBIX — UCCIe008aHUL,
nepeoosvix uoeti u
NepCcneKmueHbIX
MexXHON02UIL.
33 | buorexHomorUs Kak 1 bubnmnoreka HOK | ymenue yuacmeosams 6 | CaMocTOsITEIbHA
OTpacIb POU3BOICTBA (3) https://m.edsoo.ru/7f413b38 YUEOHO-UCCIE008AMENbCKOL s pabota

Buomexnonozcus u
CUHMemuU4ecKas

pabome no ouoso2uu,
oKonocuU U MeouyuHe,
nPOBOOUMOUL Ha baze



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

ouono2ust UKOJIbHBIX HAYUHbIX
obwecms, u  nyonuuHo
npeocmasisimes NOJAY4eHHble
pe3yibmamol Ha
VUEHUUECKUX
KOHGhepeHyusx;
34 | O0oO0IIIEeHNE 3HAHUI bubanoreka LHOK | ymenue co3/1aBaTh VYcTHBIN onpoc

https://m.edsoo.ru/7f413b38

COOCTBEHHBIC IMHCHMEHHBIC
U YCTHBIE  cooOuIeHus,
00001ass  OMOJOTUYECKYIO
nHpopmaruio u3
HECKOJIBKUX  UCTOYHHKOB,
IPaMOTHO HCIIOJIb30BaTh
MMOHATUINHBIN armapar
OMOJIOTHH.



https://m.edsoo.ru/7f413b38

		2023-09-15T14:24:22+0400
	‎00 f8 b3 2b 5c 24 96 a1 76
	Зубова Лариса Дмитриевна




