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C Y4eTOM OCHOBHOH 00pa3zoBaTebHON MpOorpaMMbl OCHOBHOTO 00mero oopazoBanus MBOY COL Nel3 (mporokon Nel ot 30.08.2021r.)
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B.B.3axapoB,A.}O LeOynbckuit — M. : U3natensctBo Jpoda, 2017). (yka3aTh NpUMEPHYIO WIIH aBTOPCKYIO IIPOTrpaMMy/IIpOrpaMMBbl, H31aTeIbCTBO, [0/l U3TaHUS
pY HATTHYUH




1. Ilnanupyembie pe3yJIbTAThI OCBOCHUS Y4eOHOI MporpaMMbl 1o OHOJIOTHHU B
10-11 kaaccax:

JIMYHOCTHBIMH pe3yJbTaTaMM yYIIIYyOJIEHHOTO H3y4YeHHs oOwed OuoJornM B CTapliedl IIKOJIE SBISIIOTCS: pa3BUTHE
[IO3HABATEJIbHbIX HMHTEPECOB, MHTEIJIEKTYaJbHBIX UM TBOPUYECKHUX CIOCOOHOCTEH ydwalumxcs; yOeKIEHHOCTbh B BO3MOXHOCTH
MO3HaHUsI IPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOrO HCHOJIb30BAaHUS JOCTMKEHUM HAyKM W TEXHOJOTMM A JanbHEWUIIEero
pa3BUTHUSI YEJIOBEUECKOTO OOIIECTBA, YBAXKEHHWE K TBOPLIAM HAyKM M TEXHHUKH, OTHOIIEHHWE K OMOJOTMM KaK K JIIEMEHTY
00LIEeUEeI0BEUECKON KYNbTYpPbl; CAMOCTOSITEIbHOCTh B IPUOOPETEHUM HOBBIX 3HAHMM M NMPAKTUYECKUX YMEHUN; TOTOBHOCTH K
00OCHOBaHHOMY BBIOOpPY MU3HEHHOIO IyTH B COOTBETCTBHM C COOCTBEHHBIMH WMHTEPECAMHU M BO3MOXKHOCTSIMH; MOTHBALUS
00pa30BaTeNbHON 1eATEeIbHOCTH HIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOTO MOAX0a; (OPMUPOBAHKE LIEHHOCTHBIX
OTHOILIEHUH APYT K APYTY, K YUUTEII0, K aBTOPaM OTKPBITUI 1 U300peTEeHUH, K pe3yiabTaTaM 00y4eHHUS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH B TOM YHCIIE:

1. TlarproTHyeckoe BOCIUTAaHHE- LIEHHOCTHOIO OTHOLIEHHS K OTEYECTBEHHOMY HCTOPUYECKOMY W HAYyYHOMY HACJEIHMIO,
MOHMMAHUIO 3HAYECHUs OMOJIOTUM KaK HayKH B *KU3HU COBPEMEHHOTO OOIIECTBA, BIAJAETh JTOCTOBEPHOU MH(pOpManuen o
MEPEIOBBIX TOCTIKEHUSX U OTKPBITUAX MUPOBOU M OTEUECTBEHHOM HAyKH B OMOJIOTHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA.

2. I'paXIaHCKOr0 BOCIMTAHMS M HPABCTBEHHOI'O BOCHUTAHUSA-NIPEACTABICHUS O COLMAIBHBIX HOPMax, I'OTOBHOCTb K
pa3HOOOpa3HON JEATEIbHOCTH IPU BBIMOJIHEHUHM Y4YeOHBIX, IMO3HABATEJIbHBIX 3a]a4, BBINOJIHEHHUS HKCIEPUMEHTOB,
CO3/IaHHUU Y4YEOHBIX ITPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAaHMIO U B3aMMOIIOMOLIM B Ipoliecce YUEOHOH N1eATEIbHOCTH,
TOTOBHOCTB OLICHUBATb CBOE IOBEJEHUE U ITOCTYIIKH CBOMX TOBAPUIIEH C MO3ULMU HPAaBCTBEHHBIX M IPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB.

5. IlonmynsApu3anus Hay4HBIX 3HAHUU cpelu neTeld. MUpOBO33pEHUECKUX NPEICTABICHUN COOTBETCTBYIOINUX COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH COCTaBISIOIIUX OCHOBY JJIsl MOHUMAaHMsI CYITHOCTHA Hay4YHON KapTUHBI MHUpPA; MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUSA NPUPOJbI, B3aUMOCBS3IX YEJIOBEKAa C IMPUPOJHOM CPENOM, O POJIM IpPEAMETA B
MTO3HAHUHU OSTUX 3aKOHOMEPHOCTEW; IMO3HABAaTEJIbHBIX MOTHBOB, HANpPABJICHHBIX HA IIOJYYEHHE HOBBIX 3HAaHUU IIO
npeaMeTy, HeOOXOIUMBIX ISl OOBSICHEHUS HAOJIIOAAeMbIX MPOILIECCOB U SBJICHUI; MO3HABATEIBHON U MHPOPMAITMOHHOMN
KyJbTypbl, B TOM YHCJE HABBIKOB CaMOCTOSATEIbHONM pabOThl C Yy4eOHBIMM TEKCTaMH, CHPaBOYHON JIUTEPATypoil,
JOCTYIHBIMU TEXHMYECKUMHU CPEACTBAMHU HMH(POPMAIIMOHHBIX TEXHOJOTHI; HHTepeca K OOYyYeHHI0, W TO3HAHHIO,



1r0003HATENIFHOCTH , TOTOBHOCTH M CIHOCOOHOCTH K €amMo0OOpa30BaHUIO, HCCIIENOBATENbCKON NESTENbHOCTH, K
OCO3HAaHHOMY BBIOOpY HANPABJICHHOCTU U YPOBHS 00y4eHUs B NajbHEUIIEM;

6. ®u3NuecKoro BOCHHUTAHUS M (QOPMHUPOBAHUS KYJIbTYPHl 30POBbS - OCO3HAHME IEHHOCTH >H3HH, OTBETCTBEHHOI'O
OTHOILIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3/I0POBBII 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUI U HENPUATHUS BPEIHBIX
HpUBbIUEK, HEOOXOTUMOCTH COOIIOACHNUS PaBUi O€30MaCHOCTH B OBITY U PeabHOM KU3HU;

7. TpyAaoBOro BOCHUTaHUS U MPOGECCHOHATIHLHOTO CaMOONPEEICHU- KOMMYHUKATUBHON KOMIIETEHIIMM B OOIIECTBEHHO
MOJIE3HOHM, y4eOHOM, HCCIeloBaTeNIbCKONW, TBOPYECKOW W JAPYTUX BHUAAX JAEATEIHHOCTH; HHTEpEC K MPAKTHYECKOMY
M3YYEHHUIO Tpodeccuii U TpyAa pa3IndHOro poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHUSI MPEAMETHBIX 3HaHUN, OCO3HAHHOTO
BbIOOpA MHAMBUAYATbHON TPAGKTOPUU MPOJOJDKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEpEcCa W CHOCOOHOCTH K
npeaMeTy, OOLIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEN;

8. DKOJOrM4ecKOro BOCIUTAHHS- SKOJOTHYECKH 1€1eCO00Pa3HOr0 OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY >KU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHUs, MOHUMAHUS [IEHHOCTU 37I0POBbsI, 0€30MacHOr0 o0pas3a KM3HU, OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJEHHMS MpaBuil OE30MacHOro
MOBEJICHUS MPH paboTe ¢ BELIECTBAMH , a TAKXKE B CHUTYAIMSIX YTrpOXKAIOIIUX 3A0POBBIO U KU3HU JIOJEH; CIOCOOHOCTH
NPUMEHSTHh 3HAHUS , MOJIy4aeMble MPU M3yYEHUH MpeaMeTa OMOJIOTUM M PElIeHHs 3a/1ad, CBA3aHHBIX C OKpYXKarolien
HIPUPOAHOI Cpeoi, MOBBIIICHUS! YPOBHS 3KOJOTHUECKON KyIbTYphl, OCO3HAHUS TJIO0AIBHOTO XapakKTep HKOJIOTHYECKUX
npoOJeM U MyTel UX pelieHus MOCPeACTBOM METOJIOB MPEIMETa;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJACTBOBaTbCS MMHU B I03HABATEIbHOM, KOMMYHHUKATUBHOW, M COIMAJILHON

MIPaKTHKE.

1. MeranpeAMeTHBIMM Pe3yJbTaTaMH YTIIyOJIEHHOTO M3Y4Y€HHsS OMOJIOTMM B CTapIleil IIKOJIE SBIAIOTCS: MpUOOpeTeHre U
3aKperyieHHe HaBBIKOB A(P(PEKTUBHOTO TMOJYUYEHHS M OCBOCHHS Yy4yeOHOro Marepuala C HCIOJIb30BAHHEM Y4eOHOI
auTepaTypsl (yueOHHKOB M TMOCOOWH), Ha JIEKIUSAX, CEMUHAPCKUX W MPAKTHUECKUX 3aHATHUSAX; OBJAJCHHUE HABbIKAMU
CaMOCTOSITENIbHOTO MPUOOPETEeHHsT HOBBIX 3HAHWM, OpraHU3aluu Y4eOHOM JesTeNbHOCTH, TOCTAHOBKHU IIENel,
IUIAHUPOBAHMS, CAMOKOHTPOJS M OLIGHKU pE3YJIbTaTOB CBOEH JESITEIbHOCTH, YMEHUSIMU IPENBUICTH BO3MOKHBIE
pe3yabTaThl CBOMX JCHCTBUM; MOHMMAHUE pPa3IMYMi MEXIy albTepHATHUBHBIMH ()aKTaMud W TUIOTE3aMHU IS MX
OOBSICHEHUS], TEOPETUUECKUMH MOJIETSIMU U peabHbIMU 00BEKTaMH, OBJIAICHUE YHUBEPCATbHBIMU yU4E€OHBIMH JEHCTBUAMU
Ha TpuUMepax TUMNOTe3 IS OOBSICHEHHS HM3BECTHBIX (DAKTOB M IKCIEPUMEHTAIbHON MPOBEPKHU BBIABHTAEMBIX THUIOTE3,



pa3pabOTKH TEOPETHUCCKUX MOJEIICH TPOIECCOB WIIH SBJICHUH; (hOPMHPOBAHUE YMEHHUI BOCIIPUHUMATD, IIepepadaThIBaTh
U TPEIbSBIATh WHPOPMAIMIO B CIOBECHOM, 0Opa3HOM, CHMBOJIMYECKOW (opmax, aHAIM3WpOBaTh M IepepadaThiBaTh
MOJIYYCHHYIO HWH(QOpPMAIMI0O B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJa4aMH, BBIICIATH OCHOBHOE COJCpP)KaHHE
IIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBEThl HA IOCTaBJICHHBIC BOMPOCHI M H3JIaraTh €ro; MpuoOpeTeHHEe OIbITa
CaMOCTOSTEIILHOTO TIOWCKa, aHalnM3a W OoTOOpa WH(MOpPMAIMU C HCIIOJIB30BAHWEM Pa3IUYHBIX HMCTOYHHMKOB M HOBBIX
MH()OPMAITMOHHBIX TEXHOJOTUW ISl PENICHUS TMO3HABATENBHBIX 3a7a4; Pa3BUTHE MOHOJOTUYECKOW W AUATOTHYECKOU
peur, yMEHHUS BBIPAKATh CBOM MBICIIM W CHOCOOHOCTH BBICTYIIMBATh COOECEAHMKA, TMOHMMAaTh €r0 TOYKY 3PEHUS,
MpU3HABaTh MPABO JAPYroro 4YelOBeKa Ha WHOE apryMEHTHPOBAaHHOE MHEHHE, OCBOCHHWE TIPHEMOB [EHWCTBHI B
HECTAaHJAPTHBIX CHUTYyaIllUsIX, OBJIAJICHUE D3BPUCTHUYCCKUMHU METOJAaMHU pelieHuss mnpodieM; GOpMHpPOBAHWE YMEHHMA
paboTaTth B TPymNe C BHIOJHEHUEM Pa3JIMYHBIX COIMATBHBIX POJICH, MPEACTABISITH U OTCTAMBATh CBOW B3IIISAIBI U
yOEXKIeHUSI, BECTH TUCKYCCHIO.

IIpeaMeTHbIe pe3ynbTaThl YIIyOJEHHOTO W3y4YeHHUs OOIIed OMOJIOTHMH B CTapIIMX KJAcCaxX INMKOJBI MPEICTaBICHBI B
coJiepKaHUH Kypca 1o TeMaM.

BbinyckHUK Ha yriiy0JieHHOM YPOBHE HAYUHTCS:

OIICHUBATH POJIb OMOJOTUYECKUX OTKPHITUN U COBPEMEHHBIX UCCIICIOBAHUN B PA3BUTHU HAYKU M B TIPAKTUICCKOM
JIeITEAbHOCTH JIIOJICH;

OLIEHUBAThH POJIb OMONIOTUU B (HOPMUPOBAHUM COBPEMEHHON HAYYHON KapTHHBI MUPA, MPOTHO3UPOBATH MEPCTIEKTUBBI
pa3BUTHS OMOJIOTUH;

YCTAaHABJIIMBATDb N XaPAKTCPHU30BaATh CBA3b OCHOBOIIOJIAraronnux OMOJOrHYECKUX MOHITUH (K.HeTKa, OpraHu3M, BU/I,
OKOCHUCTEMA, 6Hoc¢)epa) C OCHOBOIIOJIAraromuMuy IMOHATHUAMU APYTIUX €CTCCTBCHHBLIX HAYK;

00OCHOBBIBATh CHCTEMY B3IUIAI0B Ha KUBYIO IPUPOY U MECTO B HEW YeNIOBEKa, MPUMEHsIs1 OMOJIOTHYECKHIE TEOPHH,
Y4EHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh I'PAHULBI KX IPUMEHUMOCTH;



MIPOBOJIUTH YUEOHO-UCCIICIOBATENBCKYIO AEATEILHOCTD 0 OMOJIOTUH: BBIIBUTATh THIOTE3bI, IUTAHUPOBATH PaboTYy,
oTOMpaTh ¥ MPeoOpa30BbIBATH HEOOXOIMMYIO HH(POPMAIIKIO, TPOBOIUTH SKCIIEPUMEHTbI, THTEPIIPETUPOBATH PE3YJIbTaThl,
JIeN1aTh BHIBOJIbI HA OCHOBE MOJIYYEHHBIX PE3YyJIbTaTOB.

BBISIBIISITH 1 00OCHOBBIBATH CYHICCTBCHHLIC 0COOCHHOCTH Pa3HbIX ypOBHCﬁ OpraHu3aly XU3HH,

YCTaHABIMBATH CBSI3b CTPOCHUSI M (PYHKITUH OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYJI, KX POJIb B MPOIIECCaX KICTOYHOTO
MeTa00IM3Ma;

pelath 3aja4n Ha onpenenenue nociuenoBarenbnoctu HykieotuioB JJHK u uPHK (MPHK), antukogonos TPHK,
MOCJIeIOBATEILHOCTA aMUHOKHCIIOT B MOJIEKYJIe Oelika, MPUMEHsIS 3HAaHUS O PEaKIUsIX MATPUYHOTO CUHTE3a,
TEHETUYECKOM KOJI€, IPUHIUINE KOMIUIEMEHTAPHOCTH;

JIeJ1aTh BBIBOJIbI 00 N3MEHEHUAX, KOTOPbIE POU30MUIYT B MIPOLIECCAX MATPUYHOIO CUHTE34, B CIydae U3MEHEHMUS
rocaeaoBaTenpbHocTy Hykieotn1os JHK;

CpaBHMBAThH (pa3bl JeNIeHUs KIETKHU; pelaTh 3a1a4u Ha ONPEIEICHNE U CPaBHEHNE KOJIMYECTBA T€HETHUYECKOT0 MaTepuana
(xpomocom u JIHK) B ki1eTkax MHOTOKJIETOUHBIX OPTaHU3MOB B pa3HbIX (pa3ax KJIETOYHOTO LUKJIIA;

BBIABJIATH CYHICCTBCHHBIC IIPU3HAKN CTPOCHUS KIICTOK OPIraHU3MOB PAa3HBIX HAPCTB YKUBOM IpUpOJbl, YCTaHABJINBATb
B3aMMOCBA3b CTPOCHUA U q)YHKHI/Iﬁ yacTen u OpraHOHN OB KJICTKH,

000CHOBBIBAaTh B3aMMOCBSI3b INIACTHYECKOTO U OHCPIreTUICCKOIO 06MCHOB;
CpaBHHUBATh IMPOLECCCHI IINTACTUICCKOIO U SOHCPIreTUIYCCKOI'O O6MCHOB, IMPOUCXOAAIIMUX B KIICTKAX JKUBBIX OPraHU3MOB;
OIpCACIIATE KOJIMYCCTBO XPOMOCOM B KIICTKax paCTCHI/Iﬁ OCHOBHBIX OTACJIOB HAa PAa3HLIX 3TallaX }KU3HCHHOI'O IUKJIA;

peuaTtb rCHETUYCCKUC 3a1d4X Ha I[I/IFI/I6pI/II[HOC CKpCIINBaHNC, COCIIJICHHOC (B TOM 4YHCJIC C HOJ'IOM) HaCJa€aoBaHUC,
AHAJIM3UPYIOIICC CKPCITUBAHUEC, IIPUMCHSAS 3aKOHbBI HACJICACTBEHHOCTH N 3aKOHOMEPHOCTH CHCIIJICHHOI'O HACJICAOBAHUWAA;



pPacKphIBaTh IPUYUHBI HACJIEICTBEHHBIX 3a00JIEBAHM, apTYMEHTUPOBATH HEOOXOIUMOCTh MEp MPEIYNPEIKICHUS TAKUX
3a00JIEBaHHI;

CpaBHHUBATH PAa3HLIC CITOCOOBI PAa3MHOKCHUS OPTraHU3MOB;,
XapaKTCPU30BaATh OCHOBHBLIC OTAIlbl OHTOI'CHE3a OPTraHU3MOB,

BbIABJIATH IIPUYHUHBI U CYIIICCTBECHHBIC ITPU3HAKU MOI[H(bHK&HPIOHHOﬁ )41 MYTaHPIOHHOﬁ HN3MCHYNBOCTH, 000CHOBBIBATH POJIb
HU3MCHYUBOCTHU B CCTCCTBCHHOM N UCKYCCTBCHHOM 0T60pe;

00OCHOBBIBaTh 3HAYEHHUE Pa3HBIX METOJIOB CEJIEKIMHU B CO3/IaHUU COPTOB PACTEHUM, IOPOJI KUBOTHBIX U IITAMMOB
MUKpPOOPTaHU3MOB;

00OCHOBBIBATh INPHUYHUHBI U3MCHACMOCTHU U MHOI‘OO6pa?>I/IH BHUJO0B, IPUMCHAA CUHTCTUICCKYIO TCOPHUIO 9BOJIOIINUM;

XapaKTEPU30BATh MOMYJISIIAIO KAK €IUHUILY SBOJIIOLMH, BUJl KAK CHCTEMATUYECKYIO0 KATETOPUIO U KaK PE3yJIbTaT
ABOJIIOIHH;

YCTAaHABJINBATH CBA3b CTPYKTYPBI U CBOMCTB OKOCHCTCMBI,

COCTAaBJIATH CXCMbI ICPCHOCA BCUICCTB U QHCPI'MU B SKOCUCTCMC (CGTI/I HI/ITaHI/Iﬂ), IMPOTrHO3UPOBATh UX U3MCHCHUS B
3aBUCHUMOCTH OT U3BMCHCHUA (b&KTOpOB CpEanbI;

apryMEHTHUPOBATh COOCTBEHHYIO MTO3HIIMIO TI0 OTHOIIICHHUIO K AKOJIOTHYCCKUM MTPo0IeMaM 1 TTOBEACHHUIO B IIPUPOTHOM
cpene;

000CHOBBIBaTh HEOOXOIUMOCTh YCTOMYUBOIO Pa3BUTHS KaK YCIOBHS COXpaHEHUs1 OMocdepsl;

OIICHUBATH NMPAKTUYECKOE M ITHUECKOE 3HAUCHUE COBPEMEHHBIX UCCIEAOBAHUI B OMOIOTHH, MEAUITMHE, YKOJIOTHH,
OMOTEXHOJIOTHH; 00OOCHOBBIBATH COOCTBEHHYIO OIICHKY;

BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COIEP KaHUS MTPOOIEMY U apryMEHTUPOBAHHO €€ OOBSACHSTH;

MIPEACTABISATH OMOTOTHIECKYIO HH(DOPMAITUIO B BUJIE TEKCTA, TAOTHITHI,



CXCMBbI, rpa(pmca, AuarpaMmbl U ACJIaTb BBIBOJAbI HA OCHOBAHUHU IMPCACTABJICHHBIX JaHHbIX HpeOGPaBOBbIBaTB Fpa(bI/IK,
Ta6JII/IIIy, AuarpaMmy, CXE€My B TCKCT OMOJIOTUYECKOTO COACPIKAHMA.

Buinycknuk na y2nyonennom ypoene noiyuunm 603MOHCHOCHb HAYUUMbCA:

OpPIraHMU30BbIBATH U MPOBOIUTH UHANBUIyAJIbHYIO UCCIEA0BATEILCKYIO I€ATEILHOCTD IO OMOJIOrMY (MU pa3padaTbiBaTh
WHANBUAYAIbHBIN MPOEKT): BBIABUTATH THUIIOTE3bI, IJIAHUPOBATH padoTy, OTOUpaTh U MPE0OPa30BbIBATH HEOOXOAUMYIO
MH(POPMALUIO, IPOBOAUTDH IKCIIEPUMEHTHI,

MHTEPIPETUPOBATH PE3YJIBTATHI, I€JIATh BBIBOJABI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB, IPEACTABIISITH MPOAYKT CBOUX
HCCIIeIOBAHUM;

IMPOTHO3HUPOBATH IMOCIICACTBHA COOCTBEHHBIX I/ICCJ'ICILOBaHI/Iﬁ C YUETOM 3THUUYCCKUX HOPM U 3KOJOTHYCCKHX TpC6OBaHHﬁ;

BBIACIIATH CYIIICCTBCHHBIC 0COOEHHOCTH >KU3HEHHBIX OHUKJIOB HpeI[CTaBI/ITeJIeﬁ Pa3HbIX OTACIIOB paCTeHI/Iﬁ H THUIIOB
KHNBOTHBIX, I/I306pa}KaTB IIWKJIbI pa3BUTHA B BUJC CXEM,

AHAJIM3UPOBATH U UCIIOJIb30BATh B PCIICHUHN y‘-Ie6HBIX U UCCIICOAOBATCIIbCKUX 3aJa4 HH(l)OpMaI_II/IIO 0 COBPCMCHHBIX
HCCIICAOBAHUAX B 6I/IOJ'IOI‘I/II/I, MCECIHUIMHE U 5KOJIOT'HUH,

apryMEHTHUPOBATh HEOOXOIMMOCTh CHHTE3a €CTECTBEHHOHAYYHOTO U COITMOTYMAHUTAPHOTO 3HAHUS B DIIOXY
UH()OPMAIIMOHHOW [IUBUIT3AIUY;

MOJCIUPOBATbL USMCHCHHUEC OKOCHUCTEM 11O BIUMAHHUEM PA3JIMYHBIX I'PYIIIL q)aKTOPOB Opr}KaIOIHCﬁ CpEabl;

BBIABJIATH B IIPOLIECCC HCCH@I{OBaTeHBCKOﬁ ACATCIIbHOCTHU MMOCICACTBUA aHTPOIIOI'CHHOTO BOSHeﬁCTBHH Ha 3KOCHUCTCMBI
CBOCI'O0 pCruOHa, IIpcajiaraTtb CIIOCOOBI CHM)KEHMUS AHTPOIIOI'€HHOT'O BOSHCﬁCTBHH Ha S3KOCHCTEMBI,

HCIIOJIH30BATh MIPUOOPETECHHBIC KOMITETCHIINH B MPAKTUYECKOW IEATEILHOCTH ¥ TIOBCETHEBHOW KU3HH, JJIsI TPUOOPETCHUS
OMbITa ACSATENBHOCTH, TPEALIECTBYIONIEH MPOPECCUOHAILHON, B OCHOBE KOTOPOM JICKUT OUOIOTUs KaK YU4EOHBIHM MpeaMerT.

2. Conepsxkanue y4eOHOro nmpeamera
JIaHHBIN KypC UMEET JTUHEHHYI0 CTPYKTYPY.



[Iporpamma yriyOJeHHOTO Kypca BKJIIOYAET B ¢e€0s MOJHOCTHIO MPpOorpaMmy 001ieo0pa3oBaTeabHON MIKOIbI st 10— 11
KJ1accoB. B Hell coxpaHeHbl Bce pas3jieibl U TEMbI, U3ydYaeMble B CpeIHEH 00I111e00pa30BaTeIbHOM IIKOJIE, OJTHAKO COAEpKaHUE
KaXJI0ro yuyeOHOro OJioKa paclIupeHO W YINIyOJIEHO, YBEIMYEHO KOJIMYECTBO JAa0OpAaTOPHBIX pabOT, YHMCIIO JEMOHCTpPALMK U
AKCKYPCHUH.

OO011e610JIOTHYECKUE 3HAHMS, SIBJISIONIUMECS OCHOBOW OHMOJIOTHYECKOTO MHUPOBO33PEHUS, JOTUYHO BKIIIOYEHBI BO BCE Pa3Jieiibl
Kypca, ¥ TpH TMEepexoJie U3 Kjacca B KIACC yrayOJstOTCS M PACIIUPSIOTCS B COOTBETCTBHHM C BO3PACTHBIMH OCOOCHHOCTSMH
ITKOJIBHUKOB.

PCBYHbTaTBI HN3Yy4YCHUA IIPCIMCTA B OCHOBHOM HIKOJIE pas3aciICHbl HA MPCAMCTHBIC, META IIPECAMCTHBIC U IMYHOCTHBIC, 1 YKA3dHbI B
KOHILIE TE€M, Pa3/IeJI0B U KYPCOB COOTBETCTBEHHO.

Pe3eps pabouero BpemeHu: B 10 Knacce — 1 yac Ha nosTtopeHue, B 11 Knacce — 1yac Ha NOBTOpPEHMe.

Kypc o6meit 6uonoruu B 10 kinacce (102 1) umeer 4 yactu u 11 pa3genos.

Pa3znen 1 MHOT'OOBPA3HE ) KUBOI'O MUPA. OCHOBHBIE CBOMCTBA ’KUBOH MATEPHUH(54.)
3HAKOMUT y4YalIuXcs C YPOBHSIMHU OPraHU3ALMH U KPUTEPUSMH KUBBIX CHCTEM.

Pasznen 2 BOSBHUKHOBEHMUME KN3HU HA 3EMUJIE (7 4)

3HAKOMMUT C UCTOPUEN U COBPEMEHHBIMU ITPEICTABICHUSAMH O IPOUCXO0XKAEHUS KU3HU. O pa3IMuHbIX dTarnax ONOJIOTHYECKOil
HBOJIFOLUY.

Pasznen 3 XUMHUYECKASA OPTAHU3ALIUA KIETKH (13 4)

3HAKOMUT y4alIUXCs O Pa3IU4HbIX BEIIECTBAX BXOIAIIMX B COCTaB KIIETKH.

Pasnen 4 PEAJIM3ALIUS HACJIEJCTBEHHOU MH®OPMAILIMU. METABOJIU3M (8 u)

3HAKOMMT y4YalIUXCs C pa3IMYHbIMU TUIIAMHU METa00IM3Ma.

Pazgen S CTPOEHUE U ®YHKIHUU KJIIETOK (16 4)

3HAKOMUT C CTPOEHUEM KIIETOK SYKapHOT U MIPOKAPHOT;

3HAKOMUT YYaIIUXCsl C dKU3HEHHBIM LIUKJIOM KJIETKH BUPYCOB, 3YKapHOT U POKAPUOT

Pasznen 6 PASMHOXEHUE OPI'TAHU3MOB (7 1)

3HAKOMHUT yUYalIUXCs C Pa3IuYHBIMU (POpMaMU Pa3MHOXKEHHS PACTEHHUM U KUBOTHBIX.

Paznen 7 MHANBUAYAJIBHOE PASBBUTUE OPI'TAHU3MOB (19 4)



3HAKOMUT YHqaluxcs € 3M6pI/IOHaJIBHBIM " 110CT 3M6pI/IOHaJII>HBIM Pa3BUTHEM OPraHU3MOB U BJIUAHUEM OKpY)KaIOHICﬁ Cp€abl HA
Ppa3BUTHC.

Paznen 8 BAKOHOMEPHOCTHU UBSMEHUYUBOCTH (6 v)

3HAKOMHT C OCHOBHBIMU MOHSATUSMHU B T€HETUKE U TEPMHUHOJIOTHEH.

Paznen 9 OCHOBHBIE ITOHATHUS 'EHETUKHA (2 4)

3HAKOMUT YYalUXCS C Pa3IMYHBIMU METOJIAMH U3YYEHUSI TE€HETUKH.

Paznen 10 3BAKOHOMEPHOCTHU HACJIEAOBAHUSA ITPU3HAKOB (124)

3HAKOMUT y4Jaluxcsi ¢ OCHOBHBIMU (hOpMaMH H3MEHUYHUBOCTH.

Paznen 11 OCHOBBI CEJIEKIIAMA (5 4)

3HAKOMUT YYalllUXCs C METOJIaMH CEJICKIIUHA PACTCHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB.

JlabopaTopHbIe M IpakTHUYecKkne padooTwl B 10 KJacce.

IIpakTnyeckas padora Nel M3yuenne depMeHTATHBHOrOpacCHIeIIEHHE MEPOKCHIA BOJI0PO/IA B PACTHTEIbLHBIX H
JKHBOTHBIX KJIETKAX.

IIpakTHueckasi padora Ne2 O0Hapy:kKeHHe 0eJIKOB,VIJ1€B0/J10B, JUITHIOB C MOMOIIbI0 KaUeCTBEHHbIX peaKIMii.
IIpakTHueckasi padora Ne3 PemeHnue 3j0eMeHTAPHbIX 32/1a4 110 MOJIEKYJISIPHOM 0MO0JI0TrHH

JlabopaTopnas padora.Nel Cpaenenue cmpoenus pacmumeabHOU U HCUBOMHOU K1eMKU NOO MUKPOCKONOM.
Jlabopamopnasa padoma Ne2 H3yuenue 08urcenus yumonaazmol
Jlabopamopnasa padoma Ne3 U3yuenue naazmonusza u 0enia3moiu3a 6 Kiemkax KOdcuubl 1yKa
Jlabopamopnas pavoma Ned Hiyuenue cmpoenus pacmumenbHoll U HCUGOMHOU K1eMKU 00 MUKPOCKONOM HA 20M08bIX
MUKpORpenapamax u ux onucanue.

Jlabopamopnaa Paooma Ne5 Haodnwoenue mumosa 6 Kiemkax KOHYUKA KOPEUIKA JIYKA HA 20MO0BbIX MUKPORPEnapamadax.
Jlabopamopnas pavoma Ne6 Ilpuzomoenenue, paccmampueanue u onucanue MUKpORpenapamos Kiemox pacmeHuil
Jlabopamopnas pavoma Ne7 Hzyuenue cmpoenus noiogvlx KiemokK Ha 20MoeblX MUKPONPEnapamax.

Jlabopamopnaa Paooma Ne8 Onucanue penomuna

Jlabopamopnaa paoomaNe9 H3yuenue uzmenuusocmu. Ilocmpoenue sapuayuonnozo paoa u eapuayuoHHoOU KpUueou
Jlabopamopnasa pavoma Nel(OCocmasnienue 31eMeHMAPHBIX CXEM CKPEUIUBAHUS
Jlabopamopnasa paooma.Nell Pewienue cenemuueckux 3aoay



Jlabopamopnasa pavoma Nel2 Cocmaenenue u ananus pooocio8HbIX
11 KJTACC (3 4 B Henes110, Bcero 102 4)

Pa3znen 1 SBAKOHOMEPHOCTMU PA3BUTHUSA )KUBOW MPUPOJIbL. DBOJIIOIIMOHHOE YUEHMUE (26 u)
VYyamuecs y3HarT O pa3JIMYHbIX IIPEACTABICHNASIX BOSHUKHOBEHUS KU3HHA HA 3eMJIE; U MPEAIIOCHIIIKA BO3SHUKHOBEHUS TEOPUU
HapBuHa.

VYyammecs Mo3HaKOMSTCS € 3BOJIOLMOHHOMN Teopuen Y. JlapBuHa M COBPEMEHHBIMH NIPEACTABICHUSIMHU O MEXaHU3MaX U
3aKOHOMEPHOCTSX IBOJIIOLIHH.

Pa3znen 2 MAKPODBOJTIOIUA. BHOJIOTMYECKUE IMMOCJIEJICTBUA MPUOBPETEHUS MPUCIIOCOBJEHUI
(234)

VYyamuecs: y3HaIOT O TJIaBHBIX HANpaBJICHUSIX OMOJIOTUYECKON HBOJIIOLINH.

VYyamuecs TO3HAKOMSITCS ¢ Pa3IMYHBIMU MTyTSIMH OMOJIOTHYECKOTO MPOTrpecca.

Pasznen 3 PASBUTHUE KU3HU HA 3EMUIE (114)

VYyamuecs N03HAKOMATCA ¢ Pa3BUTHEM JKA3HU Ha 3€MJIE B Pa3IM4HbIC IEPUOJIBI U JPBHI.

Paszpen 4 IPOUCXOXIEHUE YEJIOBEKA (10 1)

VYyamuecs N03HAaKOMATCA € Pa3IuYHBIMU ITPEACTABICHUAMU O IPOUCXOKACHUM YEIIOBEKA, C IBOJIIOLUEN IPUMATOB U CTAIUAMU
HBOJIFOLIMY YEJIOBEKA.

Pasznen S BUOCPEPA, EE CTPYKTYPA U ®YHKIHUHU (5 1)

VYyaruecss TO3HAKOMSITCS CO CTPYKTYpoil Onochepsl, KpyroBOPOTOM BEIIECTB.

Paszpen 6 JKU3Hb B COOBILIECTBAX. OCHOBBI 39KOJIOI'NM (11 4)

VYyamuecs mo3HakKoMsITCs ¢ broreorpadueii U y3HaroT O OCHOBHBIX OMOMax CYIIIH;

O B3aMMOOTHOIIEHHSIX OPraHU3MOB JIPYT C APYTOM U OKPY’KaOIIEH CPEION.

Paznen 7 BUOCPEPA U HEJIOBEK. HOOC®EPA (9 4)

VYyanmecs y3HarT O BO3JIEUCTBUM YEJIOBEKA HA IPUPOY, O PALIMOHAIIBHOM IPUPOAOIIOIB30BAHNH.

Pasznen 8 BUOHHUKA (6 1)

VYyamuecs: y3HatoT 00 MCNO/Ib30BaHMeE YEIOBEKOM B XO3AMCTBEHHOM JIEATEIbHOCTH MPUHIIUIIOB OPTaHU3allU PACTEHUH U
KUBOTHBIX

JlabopaTopHbie padoThI




Jlaboparopnas pabota Nel CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO

Jlaboparopnas pabota .Ne 2 Onucanue nprucrnocoOIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIIFHOTO XapaKTepa

Jlaboparopnas pabota Ne3 BrissBnenue npucnoco6JeHui OPraHu3MOB K BIIMSHUIO Pa3IMYHBIX YKOJIOTUYECKUX (PaKTOPOB
Jlaboparopnas pabota Ne4 BrisiBieHue nmprucrnocoOeHui OPraHu3MOB K BIMSHUIO Pa3IMYHBIX YKOJIOTHYECKUX (PaKTOPOB.
JlaGoparopHas padota Ne5 M3ydeHue s3KOJOTHUECKUX aJanTallui yeoBeKa

JlabopaTtopHnas paboraNe 6 M3yueHnue u onrcaHne 3KOCUCTEM CBOCH MECTHOCTHU

JlabopaTtopHuas pabota Ne7 CocTaBiieHHEe MUIIEBHIX IIETICH.

JlabopaTtopHas pabota Ne8 OrieHKa aHTPOMOTEHHBIX H3MEHEHUH B TIPUPOIE



3. TeMaTnyeckoe IIaHUPOBAaHUE

Ne Paszpen, Tema, cogepxxanue YHuBepcaabHbIC yIeOHBIC TEHCTBUS
n/m JINYHOCTHBIE pETYJISITUBHBIE MO3HABATENIbHBl | KOMMYHUKATUBHBIE | OCHOBHblE
e HanpasaeHus
BOCMMTATE/IbHOM
AeATeNIbHOCTH
Baenenne (1 1) COBEpUIEHCTBOBA | -yMEHUE YMEHHE YMEHHE 1,2
Mecro kypca «O011ast OMOIOTHS» B CHCTEME HHE COOCTBEHHOH | CAMOCTOSATEIBHO CTPYKTYpUpOBAT | BOCIIpHHNMATh
€CTECTBEHHO-HAaYYHBIX JUCLUIUINH, a4 TAK)KE B pequoﬁ OIPEIEIISITh cq)epy b Y‘ie6HHI7I HHq)OpMaHHIO Ha
OHMoJIOrMUecKuX Haykax. Llemu u 3amaun Kypcea. KYJIBTYPBL. CBOMX MHTepecos; | Marepuai, CITyX, CTPOUTH
3HaueHUe MpeaMeTa Jisl IOHMMaHUs ¢IMHCTBA OBJIaZICHHE BBIIEIIATH B HEM | pEUEBBIE
BCET0 )KMBOTO U B3aUMO3aBHCUMOCTH BCEX YacTel | - IMYHOCTHOE rJIaBHOE BBICKA3bIBAHUA B
6 3 B i npuemMaMu oTbopa ’ N
uoceprr 3eMTH. BHONIOTHs Kak HayKa; HPEAMET | camMoompe/eeHH T —— paboTath ¢ YCTHOMH opme
g METOZIEI M3YHCHMs B OHOnIorkH. Obmas € yJammxcs B TIeYaTHBIM (oTBeyaTh Ha
HOJIOTUS. — UCIUILINHA, U3yYarolas OCHOBHBIC Marepuala Ha
et s n OTHOIIIEHUHU UX P TCKCTOM, BOIIPOCHL y‘-II/ITeJISI),
3aKOHOMEPHOCTH BO3HHUKHOBCHUS, Pa3BUTHUS U OIpe/IeIEHHYIO
6y mymeii cXeMaMy, paborath B
noaepKaHus xKU3HU Ha 3emiie. OO0Ias OHoIorus YAy Temy
1 | KaK OJMH M3 UCTOYHUKOB (POPMUPOBAHHS npodeccuu, ux WIITIOCTPAlMsAM | IpyIIax.
JIMATIEKTHKO-MATEPUATUCTHIECKOTO conuabHas u. JlaBath
MUPOBO33peHHs. OOIEeONONIOrHIeCKre aJanTanus B OnpeaeicHue
TTOHSTHM.

3aKOHOMEPHOCTH — OCHOBA PaIlMOHAIILHOTO
MIPUPOJTIOTIONB30BAHNUST; COXPAHECHUE OKPYKAIOIICH
Cpe.lbl; MHTCHCU(DUKAIINN
CENIbCKOXO03SIHCTBEHHOTO MPOU3BOICTBA U
COXpaHEHHs 3710pOBbs yenoBeka. CBsi3b
OMOJIOTMYECKUX TUCIHUILINH C APYTUMHU HAyKaMU
(xumuei, Gusnkoi, reorpadueii, aCTpPOHOMHEH,
ucropuei u ap.). Poms 6uonoruu B
(hopMHpPOBaHWYU HAYYHBIX NPEJCTABICHUN O MHPE.

COOTBETCTBHH C
COOCTBEHHBLIMU
WHTEpecaMu 1
BO3MOKHOCTSIMU




Paznen 1 MHOI'OOBPA3HE )KUBOT'O | hopmupoBanue YMEHHEC -BJIaJICHHE YMEHHEC 2
MHUPA. OCHOBHBIE CBOUCTBA ) KUBOM | rauectr JIEMOHCTPUPOBATh | YMCHHSIMH CTPYKTYpPHPOBATh
MATEPHH (54) Tema 1.1 YPOBHU MBIIIICHIS, CBOE PeUeBoe 1 paGoTath ¢ yaeOHBI
OPT'AHU3AIIMU ’KUBOU MATEPHUMU (2 u) 6 HepeueBoe St Matepuar,

JKusznb kak GopMma cyiecTBOBaHUSI MaTEPUH; HEOOXOAMMBIX y1cOHOM 1

ompeeseHus OHATHS «KU3HbY. JKu3Hp v xusoe | A alallTalui B TOBEICHUC B BHCIIKOJIBHON BBUICIIAT B HEM
BEIIECTBO; KOCHOE 1 OMOKOCHOE BEIIECTBO COBPEMEHHOM y1eOHBIX 1 uH(popmanuen rmaBHoe, paborats
ouocdepsl. YpOBHU OpraHU3aIlluU )KUBOH UH(OPMALMOHHO Hey1eOHbIX (aHanu3upoBaTh C TIC9aTHBIM
MaTepUH U IIPUHIIUIBI UX BBIIEICHHS; M OBIIIECTRE: CUTyallusX. 1 06061mATh TEKCTOM, CXEMAaMH,
MOJICKYJISIPHBIH, CyOKJIETOYHBIN, KIICTOYHBIH, daxT1 WJTIOCTPALUAMH.
TKAHEBBII M OpraHHBIN, OPraHU3MEHHBIH, ’ HaBathb
TIOMYNAIMOHHO-BUI0BOH, GHOLEHOTHIECKUH 1 COCTABIIATE oTpejieNieHne
OmocdepHbINl YPOBHU OpPTaHU3AITUH JKHBOTO. IJIaH, TC3UChI, [IOHSTHUH.
OcobeHHOCTV OAHOK/IETOUHbIX, KOJIOHWA/bHBIX U dbopMyIupOBaTh

MHOTOK/IETOYHbIX OPraHM3MOB. B3avmocss3b 1 000CHOBEIBATh

TKaHeli, OpraHoOB, CUCTEM OPraHOB KaK OCHOBA BBIBO/IbI),

LLe/IOCTHOCTM opraHm3ma. OCHOBHbIe MpoLLecchl,

npoucxoasLlue B OpraHM3me: NUTaHUE U

nuLLeBapeHue, ABUKEHNE, TPAHCMOPT BELLLECTB,

BblAeNeHME, PA3APAKMMOCTb, PETYAALMS.

Tema 1.2. Kputepum :kuBbIx cuctem(34.) 2
EnuHCTBO XMMHYECKOIO COCTABA )KMBOW MaTEepHUH.

OCHOBHBIE TPyl XUMUYECKHUX JJIEMEHTOB U

MOJIEKYJI, 00pa3yIoIne JKUBOE BELIECTBO

ouocdepsrl.

Paznen 2 BOBHUKHOBEHMUME KU3HU HA -hopmupoBaHue y | yMeHHE OCO3HAaHHOE U IJIAHUPOBAHUE 1,5
3EMJIE (7 u) Tema 2.1 ©HCTOPUS ydaluxcs OpraHu30BaTh MIPOU3BOJIBHOE y4eOHOTO
MPEJCTABJIEHUI O BOSBHUKHOBEHHUH | WHTSIICKTYaNbHO! | priroHeHMe [IOCTPOCHUE COTPYIHUYECTBA C
KU3HU (2u)lvnoTessbl v TEOPUM, UX POJIb B HCCTHOCTH 3aJlaHKM YUUTENST | PEYEBOrO YUHTENEM U
$opmmpoBaHNK coBpemMeHHON O0BCKTUBHOCTH, 1o BBICKA3BIBAHUS B | CBEPCTHUKAMHE —
ecTecTBEHHOHAY4YHOI KapTUHbI MMpa crIocoGHoCTH K MpEeNI0KEHHOMY YCTHOU U onpeaeIcHue
Mudonorndeckue npencTaBieHus. [MnoTesbl FIPCOAIOTICHILIO AJITOPUTMY, JI€JaTh | MMCbMEHHOMN nene, QyHKImi




NPOUCXOXKAEHUA KN3HU Ha MBICIIUTENBHBIX BBIBOJIBI IO dbopme YYaCTHUKOB,
3emne.Ilpencrasienus ApucToTens, OMIEI0KIa | CTCPCOTHIIOB, pe3yJibTaTaM croco0oB
Y JPYTHUX aHTUYHBIX yueHbIX. [IepBbie HayuHbIE BBITCKAIOIIUX U3 pa6OTLI B3aMMOJICHCTBH;
HOIBITKY OOBSCHEHHUS CYIIHOCTH U IpoLiecca OOBIZCHHOTO IOCTAaHOBKA
BO3HUKHOBeHUS kn3HU. OnbITEl @. Penu, B3rmsaae1 | ONbBITA; BOIIPOCOB —
V. T'apses, 1. Huarema; sxkciepumenTs J1. MHAIAATABHOS
ITactepa. Teopun BEHYHOCTH JKU3HU

COTPYAHHUYECTBO B
I'. Puxtepa u npyrux yuensix (I'. I'enpmromns, I
Tomcon, C. Appennyc, I1. Jlazapes). noncke 1 cbope
MartepranucTHdecKe MpeICTaBICHUS O uHpOpMAIHH;
BO3HMKHOBEHMU JXU3HU Ha 3emiie. [Ipennocsuiku
BO3HUKHOBEHMS XKU3HU Ha 3eMJIe: KOCMUUYECKUE U
IUTAHETapHBIE MPEITOCHUIKH; XUMHUECKUE
IIPEIIOCEUIKY YBOJIIOLIUY MATEPUH B HAIIPABICHUH
BO3HUKHOBEHHSI OPTaHUUECKUX MOJIEKYII
nepBuYHas atMmocepa 1 SBOTIOIH XUMUUECKUX
3JIEMEHTOB, HEOPTAaHNYECKUX U OPTaHUYECKUX
MOJIEKYJI Ha paHHUX 3Talax pa3BUTHUs 3eMJIH.
Tema 2.2 COBPEMEHHBIE -popMupoBanue y | mesnernoiiaraHue — | IOCTaHOBKA U MJIAHUPOBAHUE 1,2,5
IPEJACTABJIEHUS O BOSBHUKHOBEHMM | y4amuxcs KaK [IOCTaHOBKa dbopMynupoBaH | yueOHOTO
JKU3HM (2 1) CoBpeMeHHbIC IPEACTABICHNsS 0 | HHTEIIEKTYIbHOH | yyeGHOl 3a1aun HA | Me IPOOIEMbI, | COTPYJHMYECTBA C
BO3HMKHOBEHUH >KU3HU; B3JIsiab1 3. [ldhrorepa, YCCTHOCTH U OCHOBE CAMOCTOSITENIBHO | YUUTENEM K
JIk. DiuieHa. DBOJIOLUS XMMUYECKHX SJIEMCHTOB | OOBEKTHBHOCTH, COOTHECEHHMS TOTO, | € CO3/IaHie CBEpCTHUKAMH —
B KOCMHYECKOM TipocTpancTBe. OOpa3oBaHue CIIOCOOHOCTH K YTO ysKe H3BECTHO | ATrOPHTMOB onpesieneHye
TUTAaHETHBIX cucTeM. [lepBuunas atmocdepa IpCOAOICHHIO o o
3eMJI ¥ XUMHUYECKHE TPEATIOCHIIKI MBICIIUTCIIbHBIX 1 yCBOCHO JCATCIPHOCTH uenci, dyHKuii
BO3HUKHOBEHUA KU3HU. ICTOUHUKY YHEPTUU U CTCPCOTHIIOB, yHatuMes, 1 TOro, | HpH peLICHUH y1acTHHUKOB,
BO3pacT 3eMJIH. Y CIOBUS Cpebl Ha JpEeBHEN BBITEKAIOIINX U3 HITO CIIe npodiem CHOCO6OBU
3emue; Teopust A. . Onapuna, onsitel C. OOBIICHHOTO HCHU3BCCTHO, TBOPYCCKOTO U B3aUMOJICUCTBUA,
Mwuiniepa. XuMuueckas 3BOJOIHS. OIIBITA, ITONCKOBOTO ITOCTAaHOBKA
Hebuonornueckuii CHHTE3 OpraHMIECKHX Xapakrepa. BOIIPOCOB —

COETUHEHUN

HHUIOHUATUBHOC




COTPYIHHYECTBO B
noucke u coope

nHpopmanuu;
1esenojiaraHue — | BBIOOp MJIAHUPOBAHUE 1,2,5
KaK OCTaHOBKa Hauboee yaeOHOTO
Tema 2.3 TEOPUU IMTPOUCXOXKIEHUS yueOHoM 3a1auu Ha | 3P PEKTUBHBIX COTPYAHHYECTBA C
INPOTOBHUOHTOB ( 2 4) Tepmuueckasi TEOpHS. OCHOBE croco0oB YUYUTEIIEM U
Teopus ancopbuuu. 3nauenne pabor C. Pokca u COOTHECEHUS TOTO, | PENICHMS 331a4 | CBEPCTHHKAMHU —
JUx. bepuana. HuskoremneparypHas Teopus K. YTO y)KE U3BECTHO | B 3aBUCHMOCTH | ONPEEIICHHE
Cumonecky u @. Jlenema. KoanepBaTHble Karuu ¥ YCBOCHO OT KOHKDETHBIX | 1esteii, hyHKuuii
¥ uX sBoorws. Teopuu MPOHCX 0K CHHS VHAIHMCS, ¥ TOTO, | yCIOBHiL; V4ACTHUKOB,
npoTobuonoarumepoB. CBOICTBa KOAIIEPBATOB:
peakiuu oOMeHa BEIIECTB, fro clue CHOCO6OBU
camoBocnpousBesienue. ['unoreza mupa PHK. HEHU3BECTHO, B3aNMOACHUCTBIA,
DBOJIOIHS TPOTOOGHOHTOB: (POPMHUPOBAHUE BUOIER N
BHYTPCHHEH CpeJIbl, MOSBICHIE KaTaln3aTOPOB BOIIPOCOB —
OPraHU4eCcKON MPUPO/IbI, IBOJIIOIHUA MHHAINAaTHBHOC
JHEPreTHYECKUX CUCTEM M METa00JIN3Ma, COTPYAHUYECTBO B
BO3HMKHOBCHHE T€HETHYECKOTO KOJIa. noucke u cobope
uH(pOpMAaIInK;
-(bopMHUpOBaHKME y | IIEJICTIOJIATAHUE — MJIaHUPOBAHUE 2
ydamuxcs KaK ITIOCTaHOBKA y4eOHOT0
BO3HHKHOBEHHE YHEPTETUUCCKUX CUCTEM: POJIb MHTCIUICKTYAIlbHOM | yyeGHOl 3a1aun Ha COTPYAHHYCCTB
nupodocdara. O6pa3oBaHKe MOTUMEPOB; YECTHOCTH U OCHOBE a c yIuTeNeM 1
3HAYCHHE HECTICIU(PHUIECKOM KaTaTUTHYECKON O00BEKTUBHOCTH,
aKTUBHOCTH monunenTuaoB. COBEPIICHCTBOBAHHE | CIIOCOOHOCTH K COOTHECCHHA TOTO, CBEPCTHITKAMH
MeTaboIMUeCKUX peakiuii. Pomb sHepruu MPEO/IOTICHHIO HTO YIKC U3BCCTHO — OTpEACICHHE
COJIHEYHOT'O CBETA; BOSHUKHOBEHHE (POTOCHUHTE3a | MBICIHMTEIbHBIX 1 yCBOCHO Henen,
CTEPEOTHIIOB, Y4YaIIUMCsl, U TOTO, byHKIUI
BBITEKAIOIINX 13 YTO €11Ie YYaCTHUKOB,




OOBIIEHHOTO HEW3BECTHO; croco6oB
OIIBITA; B3aUMOJICUCTBU
A,
MMOCTaHOBKA
BOITPOCOB —
WHUITMATHBHOE
COTPYIHHYECTB
0 B TIOMCKE U
coope
uHpOpMaLNu;
CTPYKTYpUpPOBa | IJIaHUPOBAHUE 1,2,5
HUE 3HAHW; y4eOHOT0
COTPYAHUYECTBA C
Tema 2.4. HAYAJIBHBIE DTAIIBI YAHTCICM 1
BUOJIOT MYECKOM SBOJIIOLINAHU (14) CBCPCTHHKAMHU —
HauaspHbIe ATaIbl OMOJIOTMYECKOM IBOIOIIAH. OIIPENICJICHNE
IIpokapuornyeckue KieTku. Teopus ueneit, pyHKImH
CHUMOHOr€HETHYECKOTO OPOUCXOKIACHUA yqaCTHI/IKOB,
3YKApPUOTUYECKOMN KIIETKHU U €€ JI0Ka3aTelIbCTBA; croco0oB
BO3HHUKHOBCHHEC (I)OTOCI/IHTCSa, OYKapuorT, BBaPIMO,I[efICTBHﬂ;
IIOJIOBOTO MPOLECCA U MHOTOKIETOYHOCTH. MOCTAaHOBKA
TeOpI/II/I OPOUCXOKICHUA MHOT'OKJICTOYHBIX BOHpOCOB _
opranusmoB (3. I'ekkens, 1. 1. Meunukos, A. B. MHUIHATHBHOS
HBaHoB
COTPYAHUYECTBO B
noucke u coope
nHpopmanuu;
Pasnen 3 XUMUUYECKASI OPTAHU3ALIUSA -IIPUHATHE YMEHUE IPUMEHSATH | -BIaJICHUE TUTAHUPOBAHUE 2,5
KJETKMH (13 1) Tema 3.1 CUCTEMBI WHIYKTUBHEIE U YMEHUSAMU yaeOHOTO




HEOPI'AHUYECKHUE BEHIECTBA, LIEHHOCTHBIX JENYKTUBHEIE paboTaTh ¢ COTPYAHHUYECTBA C
BXOI[}IH.[I/UIE B COCTAB KUIETKH (1 ) OTHOLICHHIT APYT | CIOCOObI yaeGHOM 1 yuHuTENIEM U
2J‘ICM£HTHBIII;I COCTAaB XUBOT'O BEIIECTBA K YTy, paccyKueHus, O ——— CBEPCTHUKAMH —
nochepbl. PacmpocTpaHEeHHOCTH 3IEMEHTOB, UX .
P POCTpaHCHH ’ yauTeNO, BUJIET PA3IHIHBIE | yphopmanueii | ONPEHACICHHE
BKJIaJT B 00pa30BaHME KUBOW MaTeprun U OOBEKTOB cTpateruu Heneit, yHKIHit
HEKHUBOU TIPUPOIBL. MaKpO3JIEMEHTHI, aBTOpaM CLICHIS 3aIa (aHanMM3MpOBaTH aCTI;HKOB
MHUKPO3JICMEHTBI; X BKJIaJ B 00pa3oBaHUe OTKPBITUH U p a 1 000011aTh ya 5 ’
HEOPTraHWYECKUX U OPTaHUYCCKUX MOJICKYJT 1300peTeHHI “yMeHHE (axThl, croco OBU
CaMOCTOSITEILHO B3aUMO/ICUCTBUS;
KHMBOTO BelecTBa. Heoprannveckue MOJICKyJIbl pe3yJIbTaTam COCTARIIATE ’
JKUBOTO BellecTBa. Boxa, ee xumuueckue OTIpeIeNATh chepy HOCTaHOBKaA
. oOy4eHwUs. IIJIaH, TC3UCHI,
CBOICTBA M OMOJIOTUYECKas POJIb: PACTBOPUTEIH CBOMX HHTEPECOB; BOIIPOCOB —
rUAPOMUIBLHBIX MOJIEKYII, CPea IPOTEKAHUsI OBTANCHHE (opmympoBaTh WHHUIIMATHBHOE
OMOXMMHYECKUX TIpeBpalieHnii. Poxs Boas! B ¥ 00OCHOBBIBATH
peBpar )t HpHeMaMi 0T60pa COTPYIHUYECTBO B
KOMITAPTMEHTATM3AIUH U MEKMOJEKYJISIPHBIX BBIBO/IbI), TIOHCKE U cOope
B3aHMO/IEHCTBUAX, Teroperynsius u ap. Comu 1 CUCTCMaTH3ANH HbOpMAITHH:;
b
HEOPraHMYEeCKHMX KHMCIIOT, MX BKJIaI B Marepualia Ha
o0ecreyeHne MPOLECCOB KUZHECSITEIILHOCTH U ONPEACICHHYIO
nojyiep)kaHre romeoctasa. Posib KaTHOHOB U TeMy
AQHUOHOB B 00ECTIEYECHHHU TPOIIECCOB
KHU3HEACATEIBHOCTH. OCMOC M OCMOTHYECKOE YMEHHE
JIABJICHHE; OCMOTHYECKOE TOCTYTUICHHE MOJICKYJT JIEMOHCTPUPOBATH
B KJICTKY. By(depHbie cucTeMbl KJIETKH U CBOE peueBoe 1
opraHusma. HepeueBoe
MOBEJICHUE B
y4eOHBIX U
HEYUYeOHBIX
CUTYalHSIX.
Tema 3.2 OPTAHUYECKME BEILECTBA, -pOpMHUpOBaHHE Yy | YMCHHE CaMOCTOATENIBHO | TUIAHUPOBAHHUE 2,5,7
BXOJSIIUE B COCTAB KJIETKH (124) ydanuxcs _ | IIIaHUpOBATh U ¢ BBUICIICHHE | y4eOHOrO
Oprannyeckre MoseKyisl. bruonornueckue HHTCUICKTY aIbHOU OCYIIECTBIIATH (GbopMyIUpPOBaH | COTPYIHUYECTBA C
— YECTHOCTH U
noyimMepbl — Oekn. CTPyKTypHas OpraHU3aIHs c EATEHHOCT, e YUHUTEIEM H
MOJIEKYJT Oe/IKa: MepBUIHAS, BAPHAHTEI OUBCKTHBHOCTH, IIO3HABATEJILHON | CBEPCTHUKAMU —




BTOPUYHOM, TPETUYHAS U YETBEPTHYHAS;
XUMHYECKHE CBSI3U, X YIACPKUBAIOIIHE; (DO TUHT.
CBoiicTBa 0€NKOB: BOJOPACTBOPUMOCTH,
TEPMOTa0MITBHOCTD, TOBEPXHOCTHEIH

3apsii ¥ apyrue; qeHarypanus (oOpatumast u
HeoOpaTuMas), peHaTypanus — OHOJIOTHUSCKHIA
CMBICT ¥ TIPaKTHYECKOe 3HaueHe. DyHKIUN
0OenKoBBIX MOJIeKyJ. broiorunueckue
KaTaJln3aToOpbl — OEJKH, UX Kiaccu(uKanus,
CBOICTBA U pOJIb B 00ECTIEYCHNUH MPOLIECCOB
KU3HEACITeIbHOCTH. Perynsaropraas u
UHPOPMAITMOHHO-KOMMYHUKATHBHAS POJTH
0CIKOB; TPAHCIIOPTHBIC U JBUTATEIbHBIC OCIKH;
aHTHUTENA. YTIEBOJbI B )KU3HU PACTCHHUIA,
JKUBOTHBIX, TPHOOB I MUKPOOPTaHMU3MOB.
CtpykTypHO-QYHKITHOHAEHBIE OCOOCHHOCTH
OpraHM3ald MOHO- U aucaxapunoB. CTpoeHue U
Ouosioruueckas poib OHOTOINMEPOB —
nonucaxapuaoB. JKupbsl — OCHOBHOU
CTPYKTYPHBIN KOMIIOHEHT KIIETOYHBIX MEMOpPaH U
UCTOYHUK 3Heprun. OcOOEHHOCTH CTPOCHHUS
JKUPOB U JTUTIOWIOB, JIEXKAIINE B OCHOBE UX
(yHKIIMOHANBHOW aKTHBHOCTH Ha YPOBHE KIIETKH
W IIEJIOCTHOTO opraHu3Ma. HykienHoBbie
kuciotbl. JIHK — Mosiexyiibl HacneCTBEHHOCTH;
WCTOPUS U3YUYCHHUS. YPOBHU CTPYKTYPHOU
OpTraHM3aINN; CTPYKTYPa MOJIUHYKICOTHIHBIX
ENeH, MPaBIWI0 KOMIUIEMEHTAPHOCTA — TIPABUIIO
UYapradda, neoitnas crupaib (Ix. Yorcon u .
Kpuk); 6nonornueckas pons JHK. ['enerndecknit
KOJ, CBOMCTBa Ko/a. ['eH: CTpyKTypa U (hyHKIIHH;
rensl, kogupytomue PHK, moOmibpHBIC
TeHEeTHYECKHUE 3JIeMEHTHI. | eHOM; reHOM

CHOCOOHOCTH K
MIPEOIOICHHIO
MBICIIUTEIbHBIX
CTEPEOTHIIOB,
BBITEKAIOIINX U3
0OBIIEHHOTO
OIIBITA;

HaAIPaBIEHHYIO Ha
pelieHue 3a1a4

U CCIIE0BATEIBCKO
ro Xapakrepa.

1(SH17 K
OCO3HAHHOE U
MIPOU3BOJIbHOE
IIOCTPOECHUE
peyeBoro
BBICKA3bIBaHMS B
YCTHOU U
MACHEMEHHOMN

opme;

oTpeneeHne
nenei, pyHKImit
YYaCTHHKOB,
croco6oB
B3aUMOJCHCTBUS;
MOCTaHOBKA
BOIIPOCOB —
UHHUIIMATUBHOE
COTPYZHUYECTBO B
nouicke u coope
nHpopmanuu;




yenoseka. PHK: nnpopmanmonnsie,
TPaHCIIOPTHBIE, pHOOCOMAaTbHBIE, KATATUTHIECKHE
u perynaropssie. Pegymnukanus JJHK, nepenaua
HacJIeICTBEHHOW MH(OpMAINU U3 TTIOKOJICHUS B
MTOKOJICHHE.
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Paznen 4 PEAJIM3ALIAA
HACJEJICTBEHHON MH®OPMAIIUN.
METABOJIU3M (8 u) Tema 4.1
AHABOJIM3M (6 4)

COBOKYITHOCTB peaKIiuii OMOJIOTUIECKOTO CHHTE3a
— MJIACTUYECKUI OOMEH, WM aHA0OTU3M.
Perynsmus akTHBHOCTH T€HOB TPOKaPHOT;
OTIEpPOH: OTIEPOHBI HHAYIINOEITHBIC U
penpeccubenbHbIe. Perymnsius ak THBHOCTH T'€HOB
aykapuot. CTpyKTypHas 4acTh T'CHa.
PerynsTopHast yacTh reHa: IpoOMOTOPHI,
SHXaHCEPHI M HHCYIATOPBL. brocuHTes 6esnka,
peakuum matpuyHoro cuHTesa. Ilepemaua
HACJICJICTBEHHOI MH(OpMaIuu u3 siipa B
UTOILIa3MY; TPAHCKPHUIIIIHSI, TPAHCKPUTIITMOHHBIC
(haktopel.HacneactseHHas UHPopmauma u ee
peanusauma B KneTke. [eHeTUYECKUI Kog, ero
csoicta. Crpykrypa JIHK-cBa3sIBaronmx
oenkoB. [Iponeccuar PHK; cruraiicunr,
ANBTEPHATUBHEIHN CILIACHHT, OMOJIOTHUECKUN
CMBICJI ¥ 3HaYeHHe. MexaHnu3M o0ecTiedeHus
cUHTEe3a OenKa; TPaHCISAIHS; €€ CYIHOCTh
MexaHusMm, ctabmibHOCTh UPHK 1 KOHTpOIH
JKCTIPECCHU TeHOB. PepMeHTAaTUBHbIN XapaKTep
peakuMin obmeHa BeulecTBKaTamuTuuecKui
xXapakTep peakiuii oOMeHa BelecTB. Peann3anus
HaCJIeACTBeHHONW MH(MOpMAaIHH: OMOIOTHIeCKUi

JIMYHOCTHOE

CaMOOTIpeICIICHN
€ ydJamuxcsi B
OTHOIICHUU  HX
Oynyueit

npodeccuu,  Ux
comaabHas

aJanTamus B
COOTBETCTBUU C
COOCTBEHHBIMU
WHTEpecaMu u
BO3MOYXHOCTSIM

-TIPUHSTHE
CHCTEMBI
LIEHHOCTHBIX
OTHOIIIEHUH JIpyT
K Apyry,
YUHUTEIIO,
aBTOpam
OTKPBITUH u
n300peTeHU M
pe3ynbraTtam

YMEHHE TTPUMECHSITh
WHYKTHBHBIC n
JIETYKTUBHBIE
CIIOCOOBI
paccyxaeHus,
BUJICTh Pa3INYHbBIC
CTpaTeruu
pernieHus 3aaa4q
-yMETh BHOCHUThH
HEO00XOaNMBIE
JIOTIOJIHEHUS u
KOPPEKTHBBI B
IIaH, W CIoco0d
JICUCTBUS B Clly4yae
PacXOoKIeHUS
JTAJIOHA,
peasbHOTO
IOEUCTBUSI HU  €ro

MPOIYKTA.

-BIIaJICHUE
YMEHUSIMHU
paborats ¢
yaeOHOH 1
BHEILIKOJIBHON
uHpopmarmein
(ananu3upoBaTh
U 000011aTh
(daxThI,
COCTaBIISITh
TUTaH, TE3UCHI,
dbopmynupoBaTh
U 00OCHOBBIBATH
BBIBOJIBI),

TUTAHUPOBAHKE
y4eOHOT0
COTPYIHUYECTBA C
YYUTEIIEM U
CBEPCTHUKAMH —
oTpeneeHne
nenei, pyHKImit
YYaCTHHKOB,
croco6oB
B3aUMOJCHCTBUS;
MOCTaHOBKA
BOIIPOCOB —
UHHUIIMATUBHOE
COTPY/ZHUYECTBO B
noucke u coope
nHpopmanuu;

2,57




CHHTE3 OCJIKOB U APYrux OpraHn4eCKux MOJICKYJI
B KJICTKC

oOy4eHwUs.

Tema 4.2 DSHEPTETUYECKHU OBMEH — -(hbopMUpOBaHUE y | IIeJI€NOIaraHue — | OCO3HAHHOE U 2,5

KATABOJIU3M (1 9) yJaImxcs KaK [TI0CTaHOBKa IPOM3BOIILHOE

DHepreTudeckuii 0OMeH; CTpyKTypa v GyHKIIUU WHTEIIEKTYaTbHON y4e6HOM 3a1a9K Ha | TOCTPOCHHE

AT®. Drarst SHEPIeTIIECKOro (3’6MeHa. YECTHOCTH U OCHOBE pedeBoro

ABTOTpOQHBIH 1 TeTepoTpOHBII TUIIEI 0OMEHA. 00BEKTHBHOCTH, COOTHECEHIISI TOTO, | BHICKA3BIBAHMS B

AHa’po0OHOE 1 adpOOHOE pacIIeIUICHUE CITOCOOHOCTH K N

YTO YK€ U3BECTHO | YCTHOM U

OPTaHUYECKUX MOJIEKYII. PO/b KNETOUHbIX MIPEOOTICHHIO .

OpraHoMAO0B B NPOLEccax SHEPreTUYECKOro MBICJTUTENIBHBIX 1 yCBOCHO HHCBM?HHOH

obmeHalloAroTOBUTENBHEIN 3TaM, POib TU30cOM; | CTEPCOTHUIIOB, yHallMes, 1 TOT0, | hopme;
11 | HemomHoe (OeckucIOpOHOE) pacIeIUICHHE. BBITCKAIOIINX 13 HTO ele )

ITonHOE KUCIOPOAHOE OKUCICHUE; JIOKATU3ALIMS OOBIICHHOTO HCU3BECTHO,

MpoIIecCOB B MUTOXOHApHSX. ConpspKeHHE OIIBITA,

pacIeruIeHus TIOKO3bI B KJIETKE C pacraioM U

cunte3oM AT®. KomnapTMmeHnTanuzanus

MIPOLIECCOB METa00IM3Ma U JIOKATU3AITHS

cneruduueckux pepMeHTOB B MEMOpaHax

OTIpe/ICNICHHBIX KIIETOYHBIX CTPYKTYp. [loHsATHE O

TOMEOCTa3¢e; MPUHIIUITEI HEPBHON M SHAOKPUHHON

PETYIIALNHN TPOIIECCOB TMPEBPAILEHHS BEIIECTB U

SHEPTUH B KIIETKE.

Tema 4.3 ABTOTPO®HBIV TUII OGMEHA 1eJenojgaraHue — IUTAHUPOBAHHE 2,5

BEHIECTB (1 1) ®oTtocunTe3s; cBeToBas ¢asa u KaK TOCTAHOBKA y4e0HOro

0COOEHHOCTH OpraHU3alliy TUIIAKOUIOB I'paH, y4e6HOI 3a1a4n Ha COTPYIHUYECTBA C
|3 | dHepreTHUCCKas UCHHOCTD. TemHoBas ¢aza OCHOBE yanTeneM u

(hoTocuHTE3a, IPOIECCHI, B HEH MPOTEKAOIINE,
WCTIONB30BaHMe dHEPTruH. THIbl poTocuHTE3a U
WCTOYHUKH BOJOPOJIA JUTS 00pa30BaHUS
OpPTraHUYECKUX MOJICKYJI; pEaKlIUi CBETOBOM U

COOTHECEHMsI TOTO,
YTO YK€ U3BECTHO
U YCBOEHO

CBEPCTHUKAMH —
oTpenienieHne
nesneu, GyHKIun




TEMHOBOU (ha3wl poTocHHTE3a. XEMOCHUHTE3. YYaIuMcsi, ¥ TOTO, YYaCTHUKOB,
YTO eIe croco6oB
HEU3BECTHO; B3aUMO/ICHCTBUSI;
MOCTaHOBKA
BOIIPOCOB —
WHUITMATHBHOE
COTPYIIHUYECTBO B
noucke u coope
nHpopmanuu;
Paznen S CTPOEHUE U ®YHKIIUU -hopMHpOBaHHE y | YMCHHE -BJIJICHUE MJIAHUPOBAHUE 2,57
KIIETOK (16 ‘l) Tema 5.1 yJauuxcs JIEMOHCTPUPOBATH YMEHUSIMH yqe6H0r0
e i A0, | Mo oot e | oy
: JIMET U 331491 N
IIUTOJIOTHH. ll-\L/IeTO,I[BI I/I3y‘-I£HI/I}I KJIETKM: CBETOBasi | OOBEKTUBHOCTH, EzgquiZIGG B y1e0HOH 1 . ZBq: T:;IEXKI;MH _
U DJIEKTPOHHAs MHUKPOCKOIIHS; OHOXUMHYECKHE U | CIOCOOHOCTH K 6H BHCTIIKOJIBHOU P
UMMYHOJIOTHYECKHE MeTO/BI. JIBa TrIa MPEOIOTICHHIO YHCOHBIX 1 uHdopmanueit OnpefleﬂeHHe 5
KJIETOYHOU OpraHU3aliK: TPOKAPUOTHUCCKUE U MBICTTUTEIBHBIX Hey4eOHbIX (aHANM3HPOBATE uenei, GyHkuumi
3yKapuoTHyecKue KieTku. CTpOSHHE LUTOIIa3Mbl | CTEPEOTHIIOB, CUTYallHsiX. 1 06061maTs y4acTHHKOB,
OaKkTepHaTbHON KIICTKH; JTOKATH3AITUs BBITEKAIOILIUX U3 croco0oB
(hepMEHTHBIX CHCTEM U OpTaHU3aLHS 0OBIICHHOTO (axet, B3aUMO/ICUCTBUS;
13 MeTaboIM3Ma y IpoKapHoT. [ 'eHeTnYeckuii OIIBITA; COCTaBIIATD MMOCTaHOBKA
anmapat OaKTepHii; 0COOCHHOCTH pean3aliin I171aH, TE3UCHI, BOIIPOCOB —
HacieacTeHHoN nHpopManmm. OcoOeHHOCTH (OpMyIHpPOBATh | UHUITHATHBHOE
KUIHEEATCITPHOCTH OAKTEPHii: aBTOTPOQHBIC U 1 000CHOBBIBATD | COTPYAHUYECTBO B
reTepoTpodHbIe GaKTepUHr; a3poOHBIC U BBIBOJIBI), TOWCKe 1 cOope

aHa’poOHBIE MUKPOOPTaHU3MBI.
CrnopooOpa3oBaHue U ero OMOJIOrHYeCcKOe
3HaueHue. PasMHoXeHUe; OJI0OBOM MpoIecC Yy
OakTepuii; pekoMOMHALIK. MeCTO U poJib
poKapuoT B OHoIeH03aX.OCHOBHbIe
OT/INYUTENIbHbIE 0COBEHHOCTM KNETOK MPOKApPUOT.

uHpOpMaILNu;
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Tema 5.2 OYKAPUOTHUYECKAS KJIIETKA
(84) Knetka — cTpyKTypHas 1 GyHKLUMOHaNbHanA
eAnHuLA opraHn3ama.OCHOBHbIe YacTu U
opraHouabl kKnetku.lluromnaszma
JYKapUOTHUYECKON KIEeTKH. MeMOpaHHBII
NPUHIMIT OPTaHU3aLUH KIIETOK; CTPOCHHUE
Onosornueckoi MeMOpaHbl, MOp(OJIOTHYECKHE U
(hYHKIIMOHAIbHBIE 0COOEHHOCTH MEMOpPaH
Pa3TUYHBIX KJICTOYHBIX CTPYKTYp. OpraHeibl
IUTOILIA3MBbl, X CTPYKTYpa U (yHKITUH.
Hapyxnas nuromnnazMaTiudeckas MeMOpaHa,
SH/IOTUTA3MATHYECKAas .CETh, anmapar [ oibIKy,
JU30COMBI; MEXaHU3M BHYTPUKIIETOYHOTO
nueBapeHus. MUTOXOHAPUN — SHEPTETHUECKHIE
CTaHIIMY KIJIETKH; MEXaHU3MBI KJIETOYHOTO
IeixaHust. PHO0CcOMBI 1 MX ydacTHe B Ipolieccax
TpaHcsaun. Knetounslit nentp. OpraHonst
JBIDKEHUS: KTYTUKU B pecHHYKu. LluTockener.
CriennanbHble OpPTraHOUABI [IUTOTIA3MBI:
COKpaTHTENIbHBIE BaKyOJH U JIp. B3anumopeiicTeue
OpraHouIOB B 00ecIieueHUH IIPOLIECCOB
MeTabonm3ma. Kierounoe a1po — meHTp
YIpaBICHHS KUZHEACSITETFHOCTHIO KIETKH.
CTpyKTYpbI KIIETOYHOTO s7pa;: siiepHas 000JI0uKa,
XpPOMAaTHH (TETEPOXPOMATHH U DYXPOMATHH),
sapeiko. Kaprormnnasma; XMuMUYECKUM cOCTaB U
3HAYCHHUE IS )KU3HEACATEIILHOCTH Apa.
JuddepeHnmanbHas akTHBHOCT TEHOB;
3yXpoMaTHH. XpoMocoMbl. CTPYKTypa XpoMOCcoM
B pa3IHYHbIC IEPHOJIBI )KU3HEHHOTO LIUKIIA
KJIICTKH; KAPUOTHII, TOHATUE O TOMOJIOTUYHBIX
XpomMocomax. UMmonaHbIN U rarionIHbIN
HAO0PBI XPOMOCOM.. OTINUUTENIbHBIE

yMEHHUE
IMJIaHUPOBATb U
OCYIIECTBIISITh
ACATCIIbHOCTD,
HaIpaBJICHHYIO Ha
pelieHue 3aaa4
UCCIIEIOBATEIIHCKO
r'o XapakTepa.
CIIOCOOHOCTh
CO3HATEJILHO
OpraHu30BaTh U
peryimpoBarb
CBOIO
ACATCIIBHOCTD —
y4ebHyto,
OOIIECTBEHHYIO
ap.,
KOHTPOJIPOBATh U
KOPPEKTHPOBAThH
NeSITeTTbHOCTD,
JIaBaTh €¢ OICHKY

CIOCOOHOCTB K
pelLIeHut0
TBOPYECKUX
3a/1a4, yyactue
B IIPOCKTHOMN U
y4eOHo-
HCCIIeIOBATENIhC
KoM

TS TCIIbHOCTH

IMOHUMaHue
paznuuui
MEXTY
HUCXOIHBIMU
daxTamu u
TUIIOTE3aMH,
TEOPETUIECCKIM
U MOJCISIMH U
peaTbHBIMU
00BEKTaMU IS
X O0BSICHEHHUS

TJIaHUPOBAHUE
y4eOHOTO
COTPYAHHYECTBA C
YUUTEIEeM U
CBEPCTHUKAMH —
orpeseNeHue
nesneu, GyHKIun
Y4aCTHUKOB,
CITI0co00B
B3aUMOJCUCTBUS;
ITOCTaHOBKA
BOTIPOCOB —
WHHITIATHBHOE
COTPYIHUYECTBO B
MOMCKE U cOope
uHpOpMaILNH;

2,5,7,8




0COBEHHOCTM K/IETOK 3yKapuoT
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Tema 5.3 )KU3HEHHBIV IIUKJI KJIETKH.
JAEJEHUE KJIETOK (3 u) Knetku B
MHOTOKJICTOYHOM Opranm3me.. ComaTuyeckue u
nonosble kKnetku. [orsitue o qudQepeHIUpoBKe
KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
JKu3HeHHBIH UUKI KIIeTOK. TkaHu opraHu3Ma ¢
Pa3HO# CKOPOCTHIO KJICTOYHOTO OOHOBIICHHMS:
OOHOBJISIONINECS, PACTYIITHE U CTAOUITHHBIC.
Pa3zMHOxeHMe Ki1eToK. MUTOTHUYECKHUI UKL
uHTep(haza — NepuoJ NOArOTOBKH KIIETKU K
nenenuro, pexyrnkarys JJHK; muTo3, dasbr
MUTOTHYECKOTO AETICHHS U TIpeoOpa3oBaHus
XpOMOCOM B HUX. MeXaHn3M 00pa3oBaHus
BEPETCHA JICTICHYSI U PACXOXICHUS JOYCPHUX
XpoMocoM B aHa(aze. BUOIOTHYECKHUI CMBICT
MUTO3a. bronornyeckoe 3HaUCHUE MUTO32
(6ecronmoe pa3MHOKEHHE, POCT, BOCIIOJTHCHHE
KJIETOYHBIX MTOTEPH B (PU3UOJIOTHIECKUX H
MATOJIOTHYECKUX YCIOBUSX). Perymsius
YKU3HEHHOTO ITUKJIA KIIETKH MHOTOKJICTOYHOTO
opranusma. @akTopsl pocTa.
3anporpaMMHupoOBaHHAs KJIETOYHAS THOETH —
aronTo3; peryismus amnonro3a. [lousaTue o
perenepanyu. HapyiieHus HHTEHCUBHOCTH
KJIETOYHOTO Pa3MHOXKEHHUS U 3a00IeBaHUs
YeJI0OBeKa U JKUBOTHBIX: TPO(UIECKHE A3BHI,
JIOOPOKAYECTBEHHBIC U 37I0KAUYECTBCHHBIC
OITYXOJIH U JIp

-(popmupoBanue y
yyamumxcs

HWHTEJJIEKTyaJIbHOM

YECTHOCTH H
00BEKTHUBHOCTH,
CIOCOOHOCTH K
MIPEOIOICHHIO
MBICJTMTELHEIX
CTEPEOTHIIOB,
BBITEKAIOIINX U3
O0OBIIEHHOTO
OIIBITA;

YMEHHE IPUMEHATH
I/IHI[yKTI/IBHBIe nu
JIeTyKTHBHBIE
CIIOCOOBI
pacCyxacHHS,
BUJICTh Pa3JINIHBIC
CTpaTeruu
penieHus 3a1a4

-yMeHUe
CaMOCTOSITEIILHO
OTIpeIeNATh chepy
CBOMX UHTEPECOB;
OBJIaJICHUE
npuemMamu oToopa
Y CUCTEMaTH3alUH
Marepuaa Ha
OIPEICTICHHYIO
TeMy

OCO3HAHHOE U
MIPOU3BOJIHLHOE
MIOCTPOECHUE
pedeBoro
BBICKA3LIBAHHS B
YCTHOU U
MMMCHhMEHHOM

(opme;

TJIaHUPOBAHUE
y4eOHOTO
COTPYAHHYECTBA C
YUUTEIEeM U
CBEPCTHUKAMH —
orpeseneHue
nesneu, GyHKIun
Y4aCTHUKOB,
CITI0c000B
B3aUMOJCUCTBUS;
ITOCTaHOBKA
BOTIPOCOB —
WHHITIATHBHOC
COTPYIHUYECTBO B
MOMCKE U cOope
uHpOpMaILNu;




-yMETh BHOCUTh BBIOOD IIJIAHUPOBAHUE 2,57
HE00XOIUMBIE Hauboee yaeOHOTO
JIOTIOJTHEHHS 1 3 PeKTUBHBIX COTPYAHHYECTBA C
KOPPEKTHBbI B CIoco60B YUHUTENIEM U
Tema 5.4 OCOBEHHOCTH CTPOEHMSI ILIAH, 1 CIOCOD Eifﬁﬁfjjjﬁf; gi;%;iiiﬁhgn
PACTUTEJIBHBIX KJIETOK (1 4) ACUCTBHUA B CIIydac OT KOHKDETHBIX | ieeH, hyHKIpii
OcOoOEHHOCTH CTPOCHUS paCTUTENBHBIX KIETOK; PacCXoOXIACHNA YCIOBHIL; Y4ACTHUKOB,

16 | BAKYOIH M IIaCTHIbI. Buasl mactun; ux JTAJIOHA, 10cOGOR
CTPYKTYypa ¥ QYHKIIHOHAIbHBIC OCOOCHHOCTH. peanbHOro B3AUMONCHCTRIA:
Knerounas crenka. OCOOEHHOCTH CTPOEHUS EHCTBHS H ero ’
KJIETOK I'prOO0B. BriltoueHus, 3HaueHUE U POJIb B II0CTaHOBKA
MeTaboIn3Me KIETOK NpOAYyKTa. BOIIPOCOB —

VHUIMATUBHOE
COTPYIHUYECTBO B
MOMCKE U cOope
uHpOpMaILNH;
-(bopMupoBaHHE y | meJIenonaranue — | pedexcus IJIAHUPOBAHUE 2
ydaruxcs KaK [TOCTaHOBKa CII0CO00B U y4eOHOro
Tema 5.5 KIETOUYHASA TEOPUSI HMHTEJUIEKTYaJIbHON y4eOHOIT 3a1a4K Ha | YCIOBHI COTPY/HIHYECTBA C
CTPOEHUSA OPTAHMU3MOB (1 4).Teopus YECTHOCTH U OCHOBE JeficTRus, yaHTeNeM H
cumbnoreesa.KieTodnas Teopus CTPOSHKA O0BCKTUBHOCTH, COOTHECEHHUS TOTO, | KOHTPOJIb U CBEPCTHUKAMH —
opranu3moB. McTopust pa3BUTHs KJIETOUHOU CIIOCOOHOCTH K 4TO YIKE U3BECTHO OIICHKA ompenenenue

17 | Teopun; pa6oter M. Illnetinena, T. llIBanna, P. MPEOJI0JICHUIO 1 YCBOGHO npotecca 1 estei, dyHKIMiA

BpoyHa, P. BupxoBa 1 Jpyrux y4eHbIX. MBICTMTCIIbHBIX ’
OCHOBHBIE NIOJIOKEHUS KIETOYHON TEOPHH; CTCPEOTHIIOB, YAaIIMEA, HTOTO, | pe3y/IbTaTOB YHacTHHKOB,
COBPEMEHHOE COCTOSIHME KJIETOUHOM TeOpUn BBITEKAIOLINX U3 TO cIme ACATCIILHOCTH, CHOCO6OBv
CTPOEHUS OPraHU3MOB. 3HAUEHHE KIETOUHOU OOBIIEHHOTO HCU3BECTHO, B3aMMOJICUCTBHA,
TEOPHH AJISl pa3BUTHSL OUOJIOTHH. OIIBITA; IIOCTaHOBKa
BOIIPOCOB —

HWHHUIIMATUBHOC




COTPYJIHUYECTB
O B TIOUCKE U

coope
uH(pOpMaINK;
-bopMupoBaHHE y | meJIenonaranue — | pedexcus IJIAHUPOBAHUE 7,8
yJamuxcest KAaK OCTaHOBKa croco6o0B u y4eOHOT0
Tema 5.6 HEKJIETOYHASI ®OPMA MHTEIIEKTYaNbHOH | yyeGHOIt 3a1a4M HA | YCIIOBHI COTPYAHHYECTBA C
KU3HU. BUPYCBI (1 4) Bupycs — HCCTHOCTH 1 OCHOBE NeHcTBYS, yUuTeneM u
BHYTPHKJICTOYHbIEC TAPA3UTH HA TCHETHIECKOM 00BEKTHBHOCTH, COOTHECEHHMS TOTO, | KOHTPOJIb H CBEPCTHHKAMH —
YPOBHE. O:FKPI:ITI/IC BHPYCOB, MEXaHU3M ;:Ig(;gzgﬁce);xo K w70 yoKe M3BECTHO | OneHKa onpenenenye
f{?{?&?ﬁfﬁ}f}i&%ﬁiﬁl}:&? ;;I;TTPII(II:;HLHHI?I u MBICIMTC/ILHBIX 1 YCBOCHO rpotiecea 1 HeneH, QyrKii
TOPU30HTAJIBHBIN THII IEpEaul BUPYCOB. CTCPEOTHIIOB, YHALMMCA, 1 TOTO, | pesy/IbTaTon YHACTHHKOB,

18 3a0oseBaHus JKUBOTHBIX U PACTEHHMH, BBITCKAIOLIMX U3 1710 clme ACATEABHOCTH, CHOCO6OB\,
BBI3bIBacMBIC BUpycaMu. BupycHbie 3aGoseBanus, | OOBIICHHOTO HEU3BECTHO, B3aNMOACUCTBHA,
BCTPEYAIOLIMECS y YeJIOBEKA; TPHUIII, TCIaTHT, OIbITa; 1I0CTaHOBKA
CIIUA. bakrepuodaru. [IpoucxoxneHue BOIIPOCOB —
BHPYCOB. Mepbl PO MIAKTHKN PacpOCTPAHESHHS VHHIMATUBHOE
BUPYCHBIX 3a00J1eBaHuii.Bupyconorus, ee COTPYAHUYECTBO B
NPaKTUYeCKoe 3Ha4YeHKe. noucke u coope

nHpopmanuu;

Pa3zgea 6 PASMHOXEHHUE OPTAHU3MOB | ¢popmupoBaHue yMEHHe -BJIAJICHUE MJIAHUPOBAHUE 7,8
(7 ‘l) Tema 6.1 BECIIOJIOE KadyCCTB JEMOHCTPUPOBATH YMEHUSIMU yqe6Hor0
PA3ZMHOKEHME (1 1) ®opmel 6ecrionoro MBIIIIJICHUS, CBOE PedeBOE 1 paBoTath ¢ COTPYIHHYECTBA C
Pa3MHOXCHUS: MUTOTHYECKOE JCICHHE KICTOK HEOOXOUMBIX JUIS HepeueBoe yae6HOi I yauTeNeM 1

19 | OZHOKIJICTOYHBIX; CIIOPOOOPA30BAHUE, IOYKOBAHUE | aJlaNTAllHU B [OBEICHUE B LKL O CBEPCTHHKAME —
Y OZIHOKJIETOYHBIX U MHOTOKJIETOYHBIX COBPEMEHHOM
OpraHM3MOB; BETETaTHBHOE Pa3MHOKCHUE. nH(pOpMaTMOHHOM y4eOHEIX 1 uH(popmanuen OlpCAcIeHne
Buonornueckuii CMBICT U SBOJIOLIMOHHOS 00111eCTBE; HeYIeOHBIX (aHanM3MpoOBaTh uenet, yrKuui
3Ha4YeHHE OECIONOro Pa3MHOKECHHUS. CUTYaLHsIX. YYaCTHUKOB,




20

1 000011aTh croco6oB
GaxThl, B3aMMO/JIEICTBUS;
COCTAaBIATH IIOCTaHOBKa
IIJIaH, TC3UCHI, BOIIPOCOB —
bopmymuposary | THALMATHBHOE
1 060cHOBbIBatrp | COTPYAHMHUCCTEO B
MOMCKE U cOope
BBIBOJIBI),
uHpOpMaILNK;
Tema 6.2 IIOJIOBOE PASBMHOKEHHUE (64) | dopmupoBanue -yMETh BHOCUTh CIIOCOOHOCTh K | TIJTAaHUPOBAHHUE 2,7..8
ITonmoBoe pasMHOXKEHHE PACTEHUH U )KHBOTHBIX; Ka4ecTB HEOOXOIUMBIE PELIeHHUIO yue6HOro
Ouonornyeckuii cMbici. ['amerorenes. dasbl MBIIUICHUS, TOMOMHEHUS 1 TROPUECKHX COTPYHHYECTBA C

melosa. Meinos B })KM3HEHHOM LUKNe
opranunsmosllepuoasr 00pa3oBaHus MOIOBBIX
KIIeTOKPOpMMpPOBaHME NOOBbIX KNETOK Y
LIBETKOBbIX PaCTEHWUIN U MO3BOHOUHbIX }KMBOTHbIX:
pa3mHokeHue u pocT. [lepuon co3peBanus
(metio3); mpodaza-1 u mpoueccol, B Hel
MIPOUCXO/SIINE: KOHBIOTAINs, KPOCCHHTOBED.
MexaHu3M, FreHeTUUECKHE TTOCICACTBUS U
OMOJIOTUYECKUN CMBICT KPOCCUHTOBEPA.
buonornueckoe 3HaueHNE U OMOTOTUIECKUIA
cMbICT Meto3a. [lepuoa popMupoBaHUS MTOJOBBIX
KJIETOK; CYIIIHOCTh U OCOOCHHOCTHU TCUCHUSI.
OCoOCHHOCTH criepMaTOreHe3a U OBOTeHe3a.
OcemeHeHne U OIIoA0TBOpeHne. MoHO- 1
MIOJIMCTICPMUST; OMOJIOTHYECKOE 3HAUCHHE.
Hapy:xHoe u BHyTpeHHEe OII0I0TBOPEHHUE.
[TapTeHorene3. DBOMOIIMOHHOE 3HAYEHUE
MOJIOBOTO Pa3MHOXKEHUS. Perynauma geneHuns
KNIETOK, HapyLUeHNA perynaumm Kak npuumHa

HEOOXOIUMBIX IS
afanTanuu B
COBPEMEHHOM
HHPOPMAITUOHHOM
00IIECTBE;

KOPPEKTHUBHI B
IIJIaH, U CII0CO0
JIEHCTBYS B Clly4dac
pacxoxaeHus
JTaJIOHA,
peabHOTO
JIEUCTBHUS U €T0
MPOJIYKTA.

3az1a4, yyacTue
B IIPOCKTHON U
y4eOHo-
UCCIIEI0BATEIBC
KO
JESTEIIbHOCTH

YUUTENEeM U
CBEPCTHUKAMH —
onpeieseHue
nesneu, GyHKIun
Y4aCTHUKOB,
croco6oB
B3aUMOJCUCTBUS;
MOCTaHOBKA
BOIIPOCOB —
WMHUIMATUBHOE
COTPYIHUYECTBO B
MOMCKE U cOope
uHpOpMaILNK;




3aboneBaHnin. CTBO/IOBbIE KNETKMU

(bopmupoBaHue CIOCOOHOCTh TMOHUMAaHUE TUTAHUPOBAHUE 6,7,8
Ka49€CTB CO3HAaTEJIbHO pa3JII/I‘-II/II7I yqe6H0r0
MHIgﬂeHH’L OpraHH30BaTh 1 MEXIY COTPYJHUYECTBA C
HEOOXOIUMBIX TSI
AT B DPEryJHpoBaTh HCXOJIHBIMU YUUTENIEM U
Paznen 7 UHANBUAYAJIBHOE PASBUTUE A a CBOIO daxTamMu u CBEPCTHUKAMH —
OPTAHM3MOB (19 4) Tema 7.1 KPATKUE | COBPCMCHHOM rHITOTe3aMH, opeereHIe
MCTOPMYECKHE CBEJEHHS (1 ) ggizgf}:‘jm“w O reopermacckan | neneit, ynxmii
eOH
«Hcropus pasputus :kUBOTHBIX» K. M. Bapa u ’ y4cOny1o, 1 MOZEISMHE YYaCTHHKOB,
yUYEHHE O 3aPO/IbIIICBBIX JIUCTKAX. DBOIOIUOHHAS OOLIECTBEHHYIO U
21 peaTbHBIMHU croco0oB
smOpuonorus; pabotsl A. O. Kosanesckoro, H. H. ap., 6 . )
MeunukoBa u A. H. CeseprioBa. CoBpeMEHHBIE KOHTPOJHPOBATH H OOBEKTAMM ZUTA | BSAUMONCHUCTBIA,
IPECTABICHHS O 3aPO/IBIIIEBBIX JHUCTKAX. KODDEKTHDOBATE X OOBACHEHUS | MOCTAHOBKA
[MpuHIMIBI pa3BUTHS OECIIO3BOHOYHBIX U pp p BOIIPOCOB —
TI03BOHOYHBIX )KHBOTHBIX. ACATCILHOCTD, MHUIMAaTUBHOE
JIaBaTh €€ OLICHKY COTPYAHUYECTBO B
MOMCKE U cOope
uHpOpMaILNu;
Tema 7.2 SMBPUOHAJIbHBINA TEPUO/T -popMupOBaHME y | IIeNIerolaraHie — | OCO3HAaHHOE U IUIAHUPOBAHKE 2.5.7,8
PA3BUTHAA (10 4) Tumsl siiiekneTox; ydammxcs KaK MOCTaHOBKa IPOM3BOJBHOE | y4EOHOIO
HOJISIPHOCTb, PacIpe/IeTICHHE KENTKa U MHTCIUICKTYAIbHOM | yyeGHOlM 3a1a4K HA | [IOCTPOCHUE COTPY/IHIYECTBA C
TeHETHYECKHX JeTepMUHAHT. OO0IOUKH SifIIa; YECTHOCTH U OCHOBE DPEUeBoro yunTeneM u
57 | AKTHBAIHS OTLIIONIOTBOPCHHBIX SHICKICTOK K 00BEKTHBHOCTH, COOTHECEHHUS TOTO, | BHICKA3BIBAHMS B | CBEPCTHHKAMM —
pa3BuTnio. OCHOBHBIC 3aKOHOMEPHOCTH CIMOCOOHOCTH K o
YTO y’K€ U3BECTHO | YCTHOM U orpezeneHue
JPOOJICHHs; TOTHIIOTEHTHOCTH OJIACTOMEPOB; MPEO/IOTICHHIO . . .
00pa3oBaHKe OJHOCIONHOTO 3apO/IbIIa — MBICITUTEIBHBIX 1 yCBOCHO TTCEMCHHOM uenei, pyHKumi
6mactynsl. [acTpyasIms; 3aKOHOMEPHOCTH CTEPEOTHIIOB, YHaIIMMCS, 1 TOTO, | hopme; y4aCTHHKOB,
YTO elle croco0oB

O6pa3OBaHI/I}I I[ByCHOﬁHOFO 3apoabIa —

BBITCKAIOIIHUX M3




racTpyJibl. 3apOIBIIICBBIC JIUCTKH U UX OOBIICHHOTO HEU3BECTHO; B3aUMOJICUCTBUS;
JanpHeias TudhepeHIupoBKa; TOMOJIOTHS OTIBITA,; MOCTAaHOBKA
3apO/IBIIIEBBIX JIUCTKOB. [IepBUUHBII OpraHOTeHE3 BOIIPOCOB —
(Henp}v/nﬁunﬁ) u I[aJIBHeI/IH_Ia; IuddepeHInpoBKa MHHINATHBHOE
TKaHEH, OPraHoOB U CUCTEM. Peryssitust COTPYIHUYECTRO B
9MOPHOHATIBHOTO PA3BUTHS; ICTCPMHUHAIINS 1
. noucke u coope
IMOpHOHAITbHAS HHIAYKIHUS. | eHeTHUCeCKuit
. nHpopmanuu;
KOHTPOJTb pa3BUTHsL. Poib HEPBHOIT U
SHJIOKPHHHOI CUCTEM B 00ECTIeUeHHN
9IMOPHOHAITBHOTO PA3BUTHS OPTaHU3MOB.
- IPOSIBJIEHUE -yMEHUE CIIOCOOHOCTh K | IJIAHUPOBaHUE 7,8
JUYHOCTHBIX, B CaMOCTOSATEIILHO peLICHUIO Y‘le6H0F0
TOM YHCJIE onpeaensiTs chepy | TBOPUECKHUX COTPYHUYCCTBA C
Tema 7.3 IOCTIMBPUOHAJIGHBIN JTYXOBHBIX H CBOMX MHTEPECOB; | 3ajaad4, yyactue | YIUTCICM U
HNEPUO/I PA3BUTHSI (214) 3akOHOMEPHOCTH | (hU3HUYECKHUX, OBJIaJICHHE B TIpoekTHo} n | CBCPCTHHKAMH —
onpeieseHue
HOCT3M6pH0HanLHon3nepnog?passnTHﬂngﬂmqg KAYeCTB, npuemamu ot6opa | yue6Ho- epeg b y
a3BUTHUE; JIOPETPOAYKTHBHBIH, PEIPOTYKTUBHbII nen KLU
p » AOpeTpoay N » Pepoy o0ecreunBaroONd | U CUCTEMATU3AIMHA | UCCIIEI0BATEILC I » GYHKI
¥ OCTPENPOAYKTHBHBIH riepuoabl. Hempsimoe . YYaCTHUKOB,

23 Pa3BUTHUE; TIOJHBIN M HETIOIHBIA MeTaMOP(O3. X SAMUIICHHOCTD | MaTcprasa Ha Kou Ccroco6oB
Buonorudeckuii cMbIci pa3sBUTHs ¢ AKH3HECHHO ONpPEACICHHYIO ACATCIIBHOCTH B3aHMO/ICHCTBHS,
MeTamopdo3zoM. CTauu TOCTIMOPHOHAITEHOTO BaKHBIX TEMY HOCTAHOBKA

A3BUTHS [IPU HENPSAMOM Pa3BUTHU (JIMYWHKA
pa3 pu HE pCIO pas ( e, MHTEPECOB BOTIPOCOB —
KYKOIIKa, IMMaro). CTapeHHe U CMePTh; OHONOTHS | (1w oo HHHLHATHBHOE
IPOIOIDKUTEIIBHOCTHU KH3HH. U3HEHHbIE LIUK/bI

BHEUIIHUX U COTPYAHUYECTBO B
Pa3HbIX rPYNM OPraHM3moB.

BHYTPEHHUX MOMCKE U cOope

yrpos

uHpOpMaILNK;




NPUHSATHE CUCTEMBI | I[eJIeIIoJaraHue — | -BJIaJICHUE IIJIAHUPOBAHUE 1,6
HCHHOCTHBIX KaK IIOCTaHOBKa YMEHUAMUA yqe6Hor0
OTHOMICHAHM JIPYT K| yqeQHOIM 331291 HA | paGoTaTh ¢ COTPYAHHYECTBA C
Tema 7.4 OBIIUE 3AKOHOMEPHOCTH antopant orkprmaii | 21O yae6HOM 1 yIHTENEM H
ema 7.4 OBLI] . ApTOpam OTEPITHH | cootreceHms TOr0, | puemxomsioil | CBEPCTHAKAMM —
OHTOI'EHE3A (1 u) CxoacTBO 3apOIbIIICH 1 1 U300pETCHMIA
YTO YK€ U3BECTHO o onpeacIcHue
SMOpHOHANTbHAS JUBEPTEHIINS MPU3HAKOB (3aKOH | pe3yJibTaTaM uH(popmanuei 9 .
K. bapa). buorenernueckuii 3axoH (3. ['ekkens u 0o0y4deHus 1 yCBOCHO (aHa_]H/I?,I/Ip()BaTB nesneti, GyHKimi
K. Mronnep). Pabots! akanemuka A. H. yHalmmest, 1 Toro, 1 0600maTh y4aCTHHKOB,

24 Ceseprosa 06 YMOPHOHAILHON H3MEHUYNBOCTH 4TO CIIe daxT1 croco0oB
(M3MEHYMBOCTH BCEX CTAIMii OHTOTEHE3a; HCU3BCCTHO, ’ B3aMMOJACUCTBUS,;
KOHCEPBATHBHOCTh PAHHUX CTAIMH COCTABIIATD MMOCTaHOBKA
SMOPHUOHAILHOTO Pa3BUTHS; BOSHUKHOBEHHUE IIaH, TC3UCHI, BOIIPOCOB —
M3MEHEeHUI KaKk npeoOpa3oBaHuii cTaquit dbopMyIupOBaTh WHULMATUBHOE
Pa3BUTHS U MOJHOE BBIMAJCHHUE TPEAKOBBIX 1 000CHOBEIBATE COTPYIHUYECTB
TIpU3HAKOB BBIBOJIbI), 0 B ITOUCKE U

coope
nHpopmanuu;
OpOSIBJICHUE HeJIernojlaraHue — | OCO3HaHHOE U IUIAaHUPOBAHUE 6,7,8
20
Tema 7.5 PASBUTHE OPTAHU3MA U JMYHOCTHBIX, B KaK IMOCTaHOBKa MIPOU3BOJIBHOE yaeOHOTO
gKPY}KAIOHIAH CPEJA (4 1) P60JH> TOM UHCIIE y4eOHOM 3a/1a4¥ Ha | TIOCTPOEHUE COTPYIHUUECTBA C
AKTOPOB OKPYXAIOIIEH Cpeibl B SMOPHOHATILHOM
u HOCTp3M6 HI())}}/ianLHOM aI;BI/ITI/II/I 0 FEHI/BMS. AYXOBHBIX H ocnoBe PeReporo yIesen
p p p : dbusmIeCKHX COOTHECEHHUS TOTO, | BHICKA3bIBAHUS B | CBEPCTHUKAMM —
Kputnueckue nepuobl pazputusi. Bnusaaue ) o
. YTO y’K€ U3BECTHO | YCTHOU U onpeacIcHue
25 | U3MEHEeHUI roMeocTasa Opranu3mMa MaTepy 1 Ka4cCTB, . o o
. 1 YCBOEHO MMUCHMEHHOU nesneu, GyHKIun
TUI0/1a B PE3yJIbTATEe BO3JCUCTBHS TOKCUICCKUX 00ecneynBarou _
BEIIecTB (TabauHOro JAbIMA, aJTKOTOJIS, X 3aIUIIEHHOCTD YHaIHMMCs, 1 Toro, | dopwme; y1acTHHUKOB,
HApKOTHKOB H T. JI.) HA X0J] SMOPHOHAIBHOTO U KUBHEHHO 91O €I crocobos
MOCTIMOPHOHAIBHOTO IEPHOAOB PA3BUTHS HEU3BECTHO, B3aUMOACUCTBUA,
(BpO’KAECHHBIE YPOJICTBA). BAXKHBIX IIOCTaHOBKA
HHTEPECCOB BOIIPOCOB —




JIMYHOCTH OT

HHUIOHUATUBHOC

BHEITHUX U COTPYAHUYECTBO B
BHYTPEHHUX MOMCKE U cOope
yIpos uHpOpMaILNH;
NPUHATHE CUCTEMBI | 1IeJIeNoJlaraHie — | IOHMMaHue IUTAHUPOBAaHUE 5
LICHHOCTHBIX KaK ITIOCTaHOBKa pasinuui y4eOHOTO
OTHOINCHHH NIPYT K | yqeOHOM 3a/1aui HA | MEXKIY COTPYAHHYECTBA C
APYTY, YHHTCIIO, © | ocHoBe MCXOHBIMH YUUTENEM U
ABTOPAM OTKPBITHH | o recenns Toro, | (pakTamu u CBEPCTHUKAMH —
1 U300pETCHMIA
pesybTaTam YTO YK€ U3BECTHO | TUIIOTE3aMH, oTpenieieHne
Tema 7.6 PETEHEPALUS (1 1) [onsaTue o D oyen U YCBOEHO TeopeTHUECKUM | Tieeii, hyHKImii
Pereucpan, BHYyTPUKIICTOUHAA, KJICTOUYHAA, y4aumMmes, ¥ TOTo, ¥ MOJIEISAMH U YYaCTHHKOB,
TKaHCBas U OpraHHas percHepanms.

26 YTO €I1Ie peaTbHBIMHU croco0oB
dusnonornueckas u periapaTuBHasA perecHepanus. X 6 o .
DBOMIOH CIIOCOGHOCTH K PEreHEPAIHH ¥ HEH3BECTHO; 00BEeKTaMHU JJIsl | B3aUMOJCHCTBUS;
IIO3BOHOYHBIX KHNBOTHBIX. ux O6L;ICH6HHH IIOCTaHOBKA

BOIIPOCOB —

WMHUIMATUBHOE

COTPY/AHUYECTBO B

MOMCKE U cOope

uHpOpMaILNu;
Pazgen 8 SAKOHOMEPHOCTH HPHUHATUE CUCTEMBI | I[eJICIoJIaraHie — | OCO3HAHHOE U TUTAHUPOBAHKE 2,5,6
N3MEHYUBOCTH (6 4) Tema 8.1 LIEHHOCTHBIX KakK [MOCTAHOBKa IPOM3BOIBHOE | y4eOHOro
HACJIEACTBEHHAS OTHOIICHNU IPYT K | yyeQHOM 3a7audl Ha | IOCTPOCHUE COTPYAHHYECTBA C

27 (EEHOTI/IHI/I‘-IECKAH) N3MEHUYUBOCTD | opyry, y4uTenio, _ | ocroBe pedeBoro yauTeNneM 1
(4 ) ABTOPaM OTKPBITHH | o recenns TOro, | BEICKA3bIBAHUS B | CBEPCTHUKAMH —
OCHOBHBIE (bOpMBI HU3MCHYHUBOCTH. n I/I306peT€HI/II/I o

YTO y’K€ U3BECTHO | YCTHOM U orpezeneHue
TI'eHoTunuueckas U3MEHUYUBOCTh. MyTaluu. pe3yJibTaTam . 9 .
I'eHHbIE, XPOMOCOMHBIE U TEHOMHBIE MYyTAaIlUH. 00yUeHus 1 yCBOCHO HCEMCHHON uenef, Qpynxui




CBoiicTBa MyTaluii; COMaTHUECKUE U yYammumcsi, ¥ Toro, | ¢popme; YYaCTHHUKOB,
reHepaTUBHBIC MyTay. HeliTpanpHbIe MyTalyy. 4To €Ie croco6oB
[MomyneranpHbIC 1 NIETAIbHBIC MyTALH. HEN3BECTHO; B3aUMOIEICTBHS;
[IpuunHeI M YacTOTa MyTaITUH; MyTarcHHbIe e TIOCTAHOBKA
(hakTopbl. DBONIONMOHHAS POJIb MYTAIIHH;
N BOIIPOCOB
3HaYeHNE MyTalWi JJIs TPAKTUKH CETbCKOTO
X035IMCTBa M OMOTEXHOJIOTUH. MyTareHHbBIS o
(haktopel. KoMOMHaTHBHAS H3MEHUUBOCTb. MHUINATHB
VPpOBHM BO3HUKHOBEHHMS PA3IMYHBIX KOMOMHALIUIH HOC
T'€HOB U UX POJIb B CO3JaHUU I€HETUYECKOI0 COTpyAHUYC
pazHo00pa3us B mpe/enax Bua (KpOCCHHIOBED, CTBO B
HE3aBHCHUMOE PACXOXKACHNE TOMOJIOTHIHBIX TIOUCKE U
XPOMOCOM B IIEPBOM U JIOYEPHHUX XPOMOCOM BO cbope
BTOPOM JICJICHUU MEH03a, OIUIOJI0TBOPEHHE). uHbOpMAIH
DBOIIOIMOHHOE 3HaYeHNEe KOMONHATHBHON u;
W3MEHYHBOCTH.
OcBoeHue nesjenogaranue — | pediaexcus [UIAHUPOBAHUE
Tema 8.2 SABACUMOCTD IPOSIBJIEHUA I'YMaHUCTUYECKUX | KaK MOCTAHOBKA croco0oB 1 yaeOHOTO
I'EHOB OT YCJIOBUU BHEHIHEU CPEJIbI N N N
(PEHOTUITNYECKASI HF3MEHYHBOCTD) TpaIlI/IHI/IPIvPI y4aeOHOM 3a/1auu Ha yCJEOBI/II/I COTPYIHUYECTBA C
(2 4) ®enoTUIMYECKAs, WK MOTU(UKAIMOHHAS, LICHHOCTCH OCHOBC ACUCTBUA, YIUTCICM 1
M3MEHIMBOCTB. POJIb ycioBmil BHewIHel cpeapr B | COBPEMEHHOTO COOTHCCEHHSI TOTO, | KOHTPOJIb U CBEPCTHUKAMM —
Pa3BUTHHU U TIPOSBIEHUH IIPU3HAKOB U CBOMCTB. obmiectsa, 9TO Y’KC U3BCCTHO | OLCHKA omnpeneneHne
CBolicTBa MOAM(UKAIMIL: ONPEICIIEHHOCTh YBaXCHHUC TIpaB U U YCBOEHO rnporecca u nesneu, GyHKIun
28 | yCIOBUSMH CpEbl, HAIIPABICHHOCTD, TPYMNIIOBOM CBO0O/I YENOBEKa, y4JaluMcs, ¥ TOro, | pe3yjabTaToB YYaCTHHUKOB,
XapakTep, HECHACICAYEMOCTD. CTaTHCTHYECKHUE OCMBICJICHUEC YTO eIe JEATCIIbHOCTH CIIOCOOOB
3aKOHOMCPHOCTH MOI[I/I(I)I/IK&ILII/IOHHOﬁ conualJibHO- HEU3BECTHO,; BBaHMOﬂCﬁCTBHH;
W3MCHYHMBOCTH; BApUAIMOHHBINA PSIT U HPaBCTBEHHOTO HOCTAHOBKA
BapHannoHHas kpuBas. Hopma peaxium; OIIBITA BOTIPOCOB —
3aBUCHMOCTH OT T€HOTHUIA. Y TIpaBIeHIE [pe/IIECTBYFOLIHMX MHUITHATABHOE
JIOMHHAPOBaHUEM. TOKOICHHA,

CIIOCOOHOCTH K

COTPYIHUYECTBO B
MOMCKE U cOope




ONpEeIETICHUIO
CBOCH IMO3ULINH U
OTBETCTBEHHOMY
ITOBEICHHUIO B
COBPEMEHHOM
o01mecTBe

dhopmupoBanue
KauecTB
MBIIIICHUS,
HEOOXOIUMBIX IS
afanTanuyu B

nHpopmanuu;

COBPEMEHHOM
nH(pOpMAITMOHHOM
00111eCTBE;
OPHUHSATHE CUCTEMBI | YMEHHUE IPUMEHATDH | IOHUMAHHE IUTAHUPOBAHKE 2,5
HCHHOCTHBIX WHAYKTHUBHBIC U pasinuui y4eOHOTO
Pa3snen 9 OCHOBHBIE TOHATHUSA OTHOWICHMH APYT K | neiyKTHBHEIS MEXY COTPYHUYECTBA C
T'EHETUKMU (2 y)/icTtopra BOSHUKHOBEHUA U APYTY, YIUTEIO, | ¢110c00bI HCXOHBIMH Y4UTECICM U
pa3suTmAa reHeTukulIpeacTaBieHus IpeBHUX O aBTopg M OTKD EITHH paccyxneHus, dbakTamu u CBEPCTHUKAMHU —
POJICTBE U XapaKTepe Mepeadd MpU3HaKOB M3 1 H30OPETCHIH BUJIETh PA3JIMYHBIC | TUIIOTE3aMH, onpeieseHue
TIOKOJICHUS B TIOKOJICHUEIBO/IOLMA g?ﬁﬁlﬁm CTpaTeruu TEOPETHUECKUM | 1ieJieH, QyHKIIUMA
npeacrta BJIEHUN O reHe. BBFJ'IH,Z[BI CPCAHCBCKOBBIX Y pe]_]_[eHI/Iﬂ 3a1a4 U MOICIIAMHU U y‘-IaCTHI/IKOB,
29 | yuyeHbBIX Ha MPOIIECCHI HACTCIOBAHUS TPU3HAKOR. YMEHHUE peabHBIMU CII0CO00B
HCTOpI/I}I Ppa3BUTUA TCHCTUKU. OCHOBHBIE TTOHSITHS CaMOCTOSTEILHO O6’beKTaMI/I I B3aHMOI[eﬁCTBHH;
TCHCTUKU. MeTOdbl FeHeTVIKVIrT—;leTVIHeCKVIe CTABUTE LETH, UX O6LﬂCHeHHH OCTAaHOBKA
sonpocon —
’ ’ WHUIMATUBHOE

Y TETEPO3UTOTHBIE OpraHu3Mbl. [ eHOTHIT 1
(heHOTHIT OpraHu3Ma; reHOPOHI.

CO3/1aBaTh
QITOPUTMBI IS
perneHust yaeOHbIX
MaTeMaTHIECKUX

COTPYAHUYECTBO B
MOMCKE U cOope
uHpOpMaLNu;




npobaem u

OpTraHHU30BbIBATH
COTPYAHHUYECTBO
IUISL UX pEIeHNS;

NPUHATHE CUCTEMBI | YMCHHE O0CO3HAHHOE U IJIAHUPOBAHUE 2,5,8
HCHHOCTHBIX JEMOHCTPUPOBATL | IIPOU3BOJILHOE y4eOHOTO
OTHOWICHUH JPYT K | cpoe pedyeBoe U IIOCTPOEHHUE COTPYJIHUYECTBA C
T YUTCIIIO
Pasien 10 3AKOHOMEPHOCTH i‘g’o}})’;h}; OTKpLI’I"I/Iﬁ HEpEYEBOe pedeBoro yUIHUTEIEM U
HACJIEJIOBAHHSI IPU3HAKOB (12 v) 1t m3oGpereHti MOBEJICHUE B BBICKa3bIBAHNA B | CBEPCTHHKAMI —
Tema 10.1 THBPUJAOJOTrMYECKHAI pesynbTaTam y4eOHBIX 1 yerHonu OMpEACICHIC
METOJ U3YYEHUS HACTEACTBEHHBIX | o6vucmms HEY4eOHBIX MHCHMCHHOM nenei, QpyHKIui
NNPU3HAKOB I''MEHEJISA (1 ) Metonsl CUTyallusX. dopme; YYaCTHUKOB,
30 N3y4YCHUA HACICACTBCHHOCTH U USMCHUYMUBOCTHU. CHOCO6OB
Yucras muHUS: 1opoJia, copt. [IpuHIMIBL 1 B3aUMOJCHCTBUS;
XapaKTepUCTHUKA THOpHIoIornaeckoro metoza I'. IOCTAHOBKA
MCHI[CJ'IH. I[pyFI/ICvFeHeTI/I‘-ICCKI/IC MeTE)I[BIZ BOHpOCOB I
OUTOICHCTHYCCKHUH, ITCHCAJIOTHYCCKHH, MCTOAbI WHUIIMATUBHOE
nccnenosanus JJHK.
COTPYJIHUYECTBO B
noucke u coope
nHpopmanuu;
Tema 10.2 3AKOHBI MEHEJIS (4 1) MPUHSATHE CIIOCOOHOCTH OCO3HAaHHOE U MJIAHUPOBAHUE 2
3aKOHOMepHOCTI/I HacJICAOBaHUA IIPHU3HAKOB, CUCTEMBI CO3HAaTeJIbHO IIPOU3BOJILHOEC yqe6Hor()
BoaBrentbie I'. Menaenem. Monorubpuatoe IIEHHOCTHBIX OpraHM30BaTh U TIOCTPOEHHUE COTPYIHUYECTBA C
|z Tepmah o Mewsrs o | (SIS persponsn, | peseoro” |y
JIOMUHHPOBAHHE; MHOYKECTBECHHBIH aJUICIH3M. K Apyry, CBOIO BICKASLIBAFHA B | CBEPCTHHIKAMU =
Bropoii 3akoH MeHnzaens — 3aKoH pacleIuieHus. | YIUTEIIO, ACATCITLHOCTE — YCTHOM 1 . Olp e’E[eHeHHe .
3aKOH YHUCTOTEI TAMET M €T0 IIUTOJIOTMIECKOE aBTOpam y1ebHyro, TINCEMCHHON uenet, yrKuui
060CHOBaHNE. AHAIM3UPYIOIIEe CKPEIHBAHNME. obecTBeHHYI0 M | hopme; yaCTHHKOB,




JurubpuaHoe ¥ momuruOpuIHOE CKPEIIUBaHUE; OTKPBITUH U Ip., BBIOOD croco0oB
TPETHH 3aKOH MeH st — 3aKOH HE3aBUCHMOT'O 1300peTeHuit KOHTPOJIMPOBATh U | Haubolee B3aUMOJICUCTBUSI;
KOMOMHHPOBAHHS. pe3yibTaTam KOPPEKTHPOBATH 3¢ EeKTUBHBIX IIOCTaHOBKA
06 yUeHHS. JIEATEIbHOCTD, croco0oB BOTIPOCOB —
JIaBaTh €€ OLICHKY | peLIeHUs 3a1a4 | UHUIMATUBHOE
B 3aBUCUMOCTH | COTPYAHUYECTBO B
OT KOHKpPETHBIX | MOUCKE U cOope
yCIIOBUI; uHpOpMaILNK;
[ ]
[ ]
OcBoenue -yMeTbh BHOCHUTD BEIOOD MJIaHUPOBAHUE
TYMaHHCTHYECKUX | HeoOXOAUMBIE Hauboee y4eOHOT0
TPanULHI U JOTIONHEHHUS U 3P PEKTUBHBIX COTPYAHUYECTBA C
LEHHOCTEH KOPPEKTHBHI B croco0oB YUUTENEM U
COBPEMEHHOIO IUTaH, ¥ CTI0CO6 peuieHus 3a1a4y | CBEpCTHUKAMU —
Tema 10.3 XPOMOCOMHASI TEOPHSI obmectsa, NeiicTBHS B ciydae | B 3BUCHMOCTH | OTIpeJieNiene
HACJEACTBEHHOCTH. CUENIEHHOE | YBOXCHUC IDAB I | o OT KOHKPETHBIX | Liele, QyHKuui
HACJIEAOBAHUE I'EHOB (2u4) CBOOOJ YeIOBeKa, YCJIOBUIA; YYaCTHUKOB,
XpOMOCOMHas TEOPHsI HACIECTBEHHOCTH. OCMBICJICHHC JTaliona, croco6oB
32 | I'pynmsl cuerienust reHoB. CLenienHoe COIIMATBHO- pealbHOTO B3aMMOICHCTBUS,
HacjenoBaHue Mpu3HakoB. 3akoH T. Moprana. HPaBCTBEHHOI'O ACHCTBHS U €r0 MOCTAaHOBKA
TToaHOE M HemoIHOE CHCINICHUEC I'CHOB, OIIbITA HpOI[yKTa. BOHpOCOB P
pacCToOAHUEC MEXKY I'€HaMU,; TCHETUYCCKUE KapThI MPEIIIECTBYOIINX WHUIUATUBHOE
XpOMOCOM. TIOKOJICHHIA, COTPYIHHUYECTBO B
CIOCOOHOCTD K Tnoucke 1 coope
OIIPECACIICHUIO I/IHq)OpMaHI/H/I,
CBOCH ITO3HIIMH 1
OTBETCTBEHHOMY

MMOBEIEHUIO B




COBPEMEHHOM
oOmiecTBe

¢dopmupoBaHue
KadecTB
MBIILIECHHS,
HEOOXOIUMBIX IS
aZlanTaruy B

COBPEMEHHOM
UH(POPMALTOHHOM
0OIIIECTBE;
IIPUHATHE LIEJIETIONIaraHue — | CIIOCOOHOCTh K | IUTAaHUPOBAaHUE 5,6
CUCTEMBI KaK TTOCTaHOBKa PEIIEHUIO y4eOHOT0
IIEHHOCTHBIX y‘-Ie6HOﬁ 3ala4u Ha TBOPUYECKUX COTPpyAHUYCCTBA C
OTHOILIEHUI apyr | OCHOBE 3aja4, yuactue | YTHTCICM H
Tema 10.4 TEHETHUKA T1IOJIA. K YTy, COOTHECEHMS TOTO, | o IIPOEKTHOI 1 CBCPCTHUKAMH —
YTO YK€ U3BECTHO omnpeacieHue
HACJIEJOBAHUME INPU3HAKOB, yauTeIO, y yaeGHO- pea 5
CHEILVIEHHBIX C IIOJIOM (14) U YCBOCHO nenei, pyHKmit
., | aBTOpam HCCIIEI0BATEIBC
I'enetnueckoe onpezenaeHue MoJa; FTOMOraMeTHBIH . y4anuMmcest, 1 Toro, . Y4aCTHHUKOB,
¥ TeTepOoraMeTHbIH 1oJ1. [ eHeTnueckas CTpyKTypa OTKE bITHH HU YTO elle on croco0oB
33 | TOTOBEIX XPOMOCOM. Hacnenosanue npusznakos, | U300PETCHHUH HEM3BECTHO!, NEATEITbHOCTH B3aMMOICHCTBHS;
CIICIUICHHBIX C MOJIOM. | eHeTHYecKne KapThl pe3yibTaTam B1160 HOCTAHOBKA
XPOMOCOM UeJIoBeKa. XapakTep HacleI0OBaHUs 06y4eHHMsL. p BOTIPOCOB —
MIPU3HAKOB y YeJIOBEKa. | eHHbIE 1 XPOMOCOMHBIE HanboJee
VHHIMATUBHOE
AHOMAJINH YEJIOBEKA M BBI3bIBAGMbIE HMU 3¢ heKTUBHBIX
3abosieBaHus. Mepbl NpoQUIIaKTHKA CITOCOGOR COTPYAHUICCTBO B

HaACJICACTBCHHBIX 3a00JIeBaHuUi YeIOBEKA.

pelieHns 3ana4y
B 3aBUCUMOCTH
OT KOHKPETHBIX
YCIIOBHIA;

noucke u coope
nHpopmanuu;




MMPUHATUC CUCTCMbI

OeJenojaranue —

OCO3HAaHHOC U

5,6

Tema 10.5 TEHOTHII KAK HE.JIOCTHAH IOCHHOCTHBIX KaK IIOCTaHOBKAa IIPOU3BOJILHOE
CHUCTEMA. BBAUMOJEUCTBUE 'EHOB | oTHOWICHUH IPYT K | yyeGHOI 3a1a4d HA | OCTPOCHHE
(@) APYTY, YIUTEIO, | ocHoBe PEYEBOro
I'enotun KaK LeNI0CTHAS CHCTEMa. aBTOPaM OTKPBITHH | (0 1yecemys TOro, | BHICKASHIBAHHS B
BzanmopeiicTBue ayuienbHBIX (JOMHUHUPOBAHHE, U n300peTeHui N
34 YTO YK€ U3BECTHO | YCTHOHU U
HETIOJTHOE JOMUHHMPOBAaHUE, KOJOMIUHUPOBAHNUE H | pe3ysIbTaTaM .
CBEPXOMHUHHPOBAHUE) M HEAICIbHBIX 00y4eHHs 1 yCBOCHO THCEMCHHON
(KOMILJIEMEHTapHOCTh, SIIHCTA3 U MOJTUMEPUSI) ydaummes, u Toro, | hopme;
IEHOB B ONpEIEICHUH NPU3HaKoB. [lneioTpornus. 4TO Ce
OKCHPECCUBHOCTh U IEHETPAHTHOCTh I'EHa. HCHU3BCCTHO,
OcBoeHue yMEHHE BIIaZICHUE YMEHHE C 1,2,5
T'YMaHUCTUYCCKUX IJIaHUPOBATh U YMEHUSIMU I[OCTaTOqHOﬁ
TpaUIHi 1 OCYIIECTBIISATh paborath ¢ MOJTHOTON U
Paznen 11 OCHOBBI CEJIEKIIUU (54) Tema | yennocreii JEATENBHOCT, yaeBHOH u TOYHOCTEIO
11.1 CO3NAHUE IIOPOJ ’KMBOTHBIX U COBPEMECHHOIO HAMPABICHHYIO HA | pooo o o oit BBIPaXaTb CBOU
COPTOB PACTEHHMM (1 4) Co3ganwme mopo 6
M o0m1eCTBa, pelenue 3ana4y o MBICJIU B
KUBOTHBIX U COPTOB pacTeHuid. PazHooOpasue u uH(opmanuen
o YBaXKCHHUC IIpaB ¥ HCCIEN0BATEIbCKO COOTBETCTBUH C
HPOJIYKTHBHOCTD KYJIbTYPHBIX pacTeHUH. .LleHTpbl (aHamu3upoBaTh
35 CBOOOJ 4eNOBeKa, | ro XapakTepa. 3a71a9aMu U
OL,0MALUHUBAHUA XMBOTHbIX LleHTpHI 1 00001aTh
OCMBICJICHUC YCIIOBUSIMU
IPOUCXOXKJICHNS U MHOT000pa3us KyJIbTypPHBIX COLMANLHO (aKTsI
v - b
pacTeHuil. 3aKOH TOMOJIOTHYECKUX PSIIOB B H COCTARISITE KOMMYHMKaIlHH,
HACJIEICTBEHHOM H3MEHUMBOCTH. [JomecTukauna | [PABCTBCHHOTO BJIAICHNC
W cenekuma OIIBITa ILJIaH, TE3UCHI, MOHOJIOIHYECKOM 1
TPELIECTBYIOLINX GopmynupoBaTh | nuamormueckoit
TIOKOJICHHIA, 1 000CHOBBIBATH

CIIOCOOHOCTH K

dbopmamu peuu B
COOTBETCTBUH C




ONpEeIETICHUIO
CBOCH IMO3ULINH U
OTBETCTBEHHOMY
ITOBEICHHUIO B
COBPEMEHHOM
o01mecTBe

dhopmupoBanue
KauecTB
MBIIIICHUS,
HEOOXOIUMBIX IS
afanTanuyu B

BBIBOJIBI),

TpaMMaTH4YCCKUMU

U
CHUHTaKCUYECKMMU
HOpMaMH pOAHOIO
A3BIKA.

COBPEMEHHOM
nH(pOpMAITMOHHOM
00111eCTBE;
HNPUHSATHE CUCTEMBI | -yMEHUE CIIOCOOHOCTh K | YMEHHE C 2,5,7
LICHHOCTHBIX CaMOCTOSITENLHO PELIEHUIO JOCTaTOYHOM
OTHOMIECHHI APYL K | gpenensth cdepy | TBOpUECKHX MOTHOTOH 1
APYLY, YAUTETO, 1 ponx MHTEPECOB; | 3a1a4, yuactue | TOMHOCTBIO
Tema 11.2 METO/IbI CEJIEKJ.IPIPI aBTOpaM OTKPBLITHH ’ ’ o BBIPQKATh CBOU
"KUBOTHBIX M PACTEHHIA (1 u) Metogs1 | M M300peTennii OBMANCHHC B POCKTHOM 1
CEJICKLIMH PACTCHHUI U KMBOTHBIX: OTOOD M pesynpTatam nprueMamu 0Toopa | yuebHo- S
rubpuansanus; GopMbl 0T60pa (MHAUBUAYANbHBIH | 00y4eHHUs U CUCTEMATH3allUM | MCCJIeN0BATEIbC COOTBETCTBHHU €
36 | u MaccoBslit). OTaaneHHas THOPUAU3ALIVS; Marepuasa Ha KOH Janatami
SIBJICHHE TETEPO3KCan ero UCrosb30BaHueE B OTIPE/IEIICHHYIO JEATENHLHOCTH zCHOBHﬂMIg
cenexkummn. MickyCCTBEHHBI MyTareHes. TeMmy OMMYHHKATIH,
BJIaJICHUE

leHHas UHKeHepus, reHOMKKa, NPOTEOMMKA.
MCKyccTBEHHbIN 0TOOp.

MOHOJOTHUYECKON U

IUAJIOTHYECKON
dbopmamu peun B
COOTBETCTBUH C
I‘paMMaTI/I‘ICCKI/IMI/I




u
CHUHTAKCHUYCCKUMU
HOpPMaMHU POJTHOTO
A3bIKA.

MIPUHSATHE CIIOCOOHOCTH IMOHUMaHue YMEHHE C 6,7,8

CHCTEMBI CO3HATEIHHO paznuuui JIOCTaTOYHOM

[EHHOCTHBIX OpraHu30BaTh U MEXIY MTOJTHOTOM U

OTHOILIEHHMH apyr | PETY/THPOBATH HCXOJTHBIMU TOYHOCTBIO

K PYTY, CBOIO daxTamu u BbIpaXKaTh CBOU

yumTeNo, NeATeTbHOCTD — TUTIOTE3aMH, MBICIIH B

yueOHYyIo, TEOPETHUUYECKUM | COOTBETCTBUU C

Tema 11.3 CEJIEKIIASI aBTopam . OOILIECTBEHHYIO U | U MOJEISMU U 3a/layaMu U
MHUKPOOPI'AHU3MOB (14) OTKPBITHMI H., 1p., peabHBIME YCIOBHAMH
Cenexuus MUKpOOpranu3MoB. bruotexnosnorus u | Hu300peTeHUi KOHTPOITUPOBATH H | OOBEKTAMH /T | KOMMYHHKAITHH,

37 | remeTmieckas uikenepus. Cenexums pe3ylbTaTam KOPPEKTHPOBATH UX OOBACHEHUS | BIIAJICHUE
MIKPOOPTAHHSMOB JUBT THINEBOT 00y4CHUSL. JIeSITeIIbHOCTD MOHOJIOTUYECKOHN U
OPOMBINIJICHHOCTH,; TOJTYYCHUC JICKAPCTBCHHBIX ? o
TpernaparoB, OHOJIOTHYECKHX PETYIISTOPOB, AaBaTh €€ OLCHKY AUATIOTUICCKON
AMUHOKHCIIOT dbopmamu peuu B

COOTBETCTBUU C

rpaMMaTHYECKUMHU

u

CHHTaKCUYECKUMHU

HOPMaMH POJAHOTO

SI3BIKA.
Tema 11.4 JOCTUKEHUSI 1 OCHOBHBIE Ilonnmanue [IEJIETIOIaTaHuE — | YMEHHUE YMEHHE C 1,2
HAIIPABJIEHUSI COBPEMEHHOU LIEHHOCTHU HayKu | KaK MOCTaHOBKa OPUBOAUTH JA0CTaTOYHOU

38 CEJIEKIIUMU (2 y)YckopeHue v nosbilleHue TSt y4eOHOM 3a/1auu Ha | KOHTPIPUMEPHI | TIOJTHOTOU U
TOYHOCTM OT6OPA C MOMOLLLIO COBPEMEHHbIX OCHOBE TOYHOCTBIO

YAOBJICTBOPCHU A




MeTO/,0B reHeTVKM 1 broTexHonornmJlocTikeHns | IPOU3BOJCTBEHH | COOTHECEHHs TOTO, BBIPAKATh CBOU
U OCHOBHBIC HATIPABJICHUS] COBPEMEHHOU BIX B YTO YK€ U3BECTHO MBICJIU B
CEJIEKIIUH. Y CIIEXH TPATUIIMOHHOW CEIIEKIHH. KyJIBTYpHBIX ¥ YCBOEHO COOTBETCTBUH C
KionupoBaHue; TepaneBTuIecKoe KIOHHPOBAHHE. HoTpebHoCTe yUaIIMes, ¥ TOTO, 3a1auaMn 1
Hennddepenimarius coMaTHICCKHX sIep B HeTOBeKA 4T0 erme YCAOBHSIMH
PEKOHCTPYHUPOBAHHBIX KileTKax. KitleTouHble : .
HEU3BECTHO; KOMMYHUKAIUH,
TeXHOJIOTHH. ['eHeTHYeCKast HHKEHEPHSI.
° BJIaJICHUE
3HaYCHHE CENCKINH TS Pa3BUTHUS .
CeNTbCKOXO03SHCTBEHHOTO MPOU3BO/ICTBA, MOHOJIOTHHCCKON 1
MEIULUHCKOM, MEKPOOHOJIOTUYECKOM B IPYTHX AUAIOTHIECKON
oTpacJei IPOMBIIIUIEHHOCTHPacMpeHmne (opmamu peun B
reHeTU4yecKoro pasHoobpasus ceNekUuMoHHoro COOTBCTCTBHH C
matepuana: NOANNAOUANA, OTAANEHHaA rpaMMaTH4CCKUMU
rMbprAan3auma, SKCNePUMEHTAIbHbINA MyTareHes, u
KNeTOYHan UHXKeHepus, XPOMOCOMHas CUHTAaKCUYECKUMU
WHYKEeHepUA, reHHas WHKeHepus. HOpPMaMH POJHOTO
Brobe3onacHOCTbBOCTH . SI3bIKA.
11 kiace MIPUHSATHE YMEHHE BJIaJICHUE YMEHHE C
Pazgen 1 SAKOHOMEPHOCTU PA3BBUTHUSA | CUCTEMEI AEMOHCTPUPOBATDL | YMEHUSIMH J0CTaTOYHON
"KHBOI1 IPUPOJIBL DBOJIOIMOHHOE | [{eHHOCTHBIX CBOE PeueBoe 1 paBoTath ¢ TOTHOTOI 1
YYEHHE (26 1) Tema 1.1 HCTOPUS oTHOLIeHHit npyr | HEPEUCBOEC yaeGHOI 1 TOYHOCTBIO
NMPEACTABJIEHUU O PASBUTUU )KU3HU K Apyry TIOBEICHUE B BHENIKOILHOM BBIpakaTb CBOH
HA 3EMJIE (3 4) YMo3puTenbHble KOHLEIINUN ’ yueOHBIX U b . MBICIIH B
. YUHTEITIO uH(popmanuen
39 | AnTmaHocTH: [Indaropa, Smmesokia, aBTOpaM ’ HEey4eOHBIX (anamusuposars | COOTECTCTBHN C
Hemoxpura, ['unnokpara u zip. ereiuHOHmM. 5 CUTYaLHSX. 3aa4uaMy i
T'ocrmoacTBO B HAayKe MPeACTaBICHUN 00 OTKPBITUH U 1 00001maTh YCIOBHAME
«M3HAYATIBHOM 11e71eC000Pa3HOCTIY U i
HEU3MEHHOCTH JKUBO HI;/I onbl. Benukue us00perermii darrs KOMMYHHKALHH,
PHUPOJIBL. pesybTaTtam COCTaBJIATh -
reorpaduueckue OTKpbITUS. Pa3BuTre 6HOJIOTHH B 06 VICHIS LK. Te3HChI .
J0JapBUHOBCKHMIT Tepro. Padoter K. Jlunues 1o ya : ’ ’ MOHOJIOrH1€CKON 1
CHCTEMATHKE PACTCHHUN U KUBOTHBIX; IPUHIIUITBI hopMyTHPOBATE | HUATOrHYECKONt




nuHHeeBckor cucteMatuku. Tpyns! XK. KroBee n
K. ne Cent-Unepa. IBomormonnas teopus XK.-b.
Jlamapka. IlepBble pycckne 3BOTIOIUOHUCTBHI.

1 000CHOBEIBATH
BBIBOJIBI),

[IOHHMAaHHE
paznuuui
MEXITY
HUCXOIHBIMU
dakramu u
THUIIOTE3aMH,
TEOPETUIECCKUM
1 MOJETISIMH U
peabHBIMU
00BEKTAMH IS
HUX OOBICHEHHUSA

dbopmamu peuu B
COOTBETCTBUH C
rpaMMaTHYeCKHUMU
u
CHHTaKCUYECKUMHU
HOpMaMH POIHOTO
SI3BIKA.

40

Tema 1.2 ITIPEAIIOCBIIKHN
BO3HUKHOBEHUSA TEOPUHU U.IAPBUHA
(24) IIpennochUIKH BO3ZHUKHOBEHHS YaeHHS Y.
JlapBuHa: ZOCTIKEHUS B 00JIACTH €CTECTBEHHBIX
HayK (IIUTOJIOTHUS, SMOPUOJIOTHS, (PHU3KKa, XUMUS,
TeOJIOTHSI, OTIFCaTeIbHbIe OOTaHUKA U

300JI0THsI, CPABHUTENbHAS aHATOMIIS
MO3BOHOYHEIX, TTAJICOHTOIIOTHUS U JIP.);
SKCIEeAUIMOHHBIN MaTtepuan Y. JlapsuHa.

IIPUHSATHE
CUCTEMBI
LIEHHOCTHBIX
OTHOILIEHUN OPYyr
K IpyTY,
YUUTENIO,
aBTOpam
OTKPBITHH U
n300peTeHu i
pe3yspTaTam
oOy4eHMUs.

-YMGTB BHOCHUTH
HEOOXOMMMEIE
JIOTIOJIHEHUS 1
KOPPEKTHBHI B
IJIaH, ¥ CII0Cco0
JICUCTBUS B CiIy4ae
pacXoKIeHUS
JTAJIOHA,
peagbHOTO
JIEUCTBHUS U €T0
MPOJIYKTA.

OCO3HAHHOE U
MIPOU3BOJIBHOE
MIOCTPOECHUE
pedeBoro
BBICKA3LIBAHHS B
YCTHOU U
MMMCHhMEHHOM

dopme;

YMEHHE C
JIOCTaTOYHOM
MMOJTHOTOH 1
TOYHOCTBIO
BBIPaXaTh CBOU
MBICJIH B
COOTBETCTBHUH C
3aJayaMi 1
YCIOBUSIMU
KOMMYHUKAIUH,
BJIAJICHUC
MOHOJIOTHYECKOMN 1
IUAJIOTHYECKON
dbopmamu peun B
COOTBETCTBHUH C




rpaMMaTH4eCKUMHU
U
CHUHTaKCUYECKMMU
HOpMaMH pOAHOIO
A3BIKA.

NPUHATHE CUCTEMBI | IIeIeToaranue — | peduiekcus yMEHHE C
HEHHOCTHBIX Kak IOCTaHOBKa Ccroco00B " IOCTAaTOYHOMI
OTHOIICHUH IPYT K | yqeGHOI 3a1a4d HA | yCIOBHIL MOJTHOTOH 1
APYTY, YHUTCIIO, | ocHoBe neycTBus, TOYHOCTHIO
ABTOPaM OTKPBITHH | ¢ rHecenws TOTO, KOHTPOJIb U BBIPAXKATh CBOU
Tema 1.3 9BOJTIOIIMOHHAS TEOPUSI 1 u300peTeHH 4TO YK€ U3BECTHO OILICHKA MBICJIM B
Y.JAPBUHA (8 1) Yuenue Y. [lapsuna 06 E?ﬁiﬁ;w ¥ YCBOEHO nporecca u COOTBETCTBHH C
UCKYCCTBEHHOM 0TOOpEe. POPMBI HCKYCCTBEHHOTO y VYAIIIMCS, H TOTO, | pe3y/IbTATOB 3agauaMu 1
oTbOpa: METOTUIECKUI 1 OeCCO3HATEITHLHBIHN 4TO erne NeATENbHOCTH YCIOBHAMA
or6op. KoppensaruBHas n3aMeHUUBOCTh. YueHue Y. HEH3BECTHO! KOMMYHHKAIIHH,
41 JlapBuHa 0 ecTecTBeHHOM 0TOOpe. Beeobmas . BIaICHHE
WHIUBUTyalIbHASS U3MEHUYMBOCTD, U30BITOTHAS .
YHCIICHHOCTh IIOTOMCTBA M OTPaHUYEHHOCTh MOHOJIOTHHCCKON 1
pecypcos. Bopw0a 3a cyIecTBOBaHMeE: AHATIOTHICCKOH
BHYTPHBHIOBAs, MEKBHIOBas 1 O0phba ¢ (opmamu peun B
abmoTHIeCcKuMH (PaKTOpaMu; eCTECTBEHHBIH COOTBETCTBHH C
ot6op. OOpa3oBaHKEe HOBBIX BUJIOB. rpaMMaTU4ECKUMU
51
CUHTaKCHUYECKUMHU
HOpPMaMH POJTHOTO
SI3BIKA.
Tema 1.4 COBPEMEHHBIE HPAHATHE CUCTCMBI | -yMCHUE yMEHUC YMEHHE C
42 | IPEACTABJIEHUSI O MEXAHU3MAX U HCHHOCTHBIX CaMOCTOSITEIIBHO IIPUBOJUTH J0CTaTOYHOM

3AKOHOMEPHOCTSAX 3BOJIIOLIUMN.

OTHOIIEHUH APYT K

onpenensith chepy

IOJIHOTOU U




MUKPO2BOJIIOIUS BunoodpasoBanue Kak

pe3yabTat 3Boaronun (13 9)

Bun — snemeHTapHas SBOMIONMOHHAS SIMHUIIA;
KPUTEPHHU U TeHETHYECKasl HEIOCTHOCTb.
[omynsimuoHHast CTPYKTypa BUAA;
reorpaduyeckasi ¥ 9KOJIOTHIecKasi H30JISAIHS,
OTPaHUYCHHOCTH PAJINyCa UHAWBUTYAITLHOM
akTuBHOCTU. DOPMHUPOBAHNE CHHTETUIECKOMN
TEOPHUH IBONIONHH. | '€HEeTHKa ¥ SBOIOIIMOHHAS
teopus. [lomynsiwst — sneMeHTapHas
9BOJIIOLMOHHAS eIuHHULA. | eHOQOHA TOmyIsIIni.
WneanbHbIe 1 peaibHbBIE MOMYISIINA (3aKOH
Xapou — BaiiaOepra). [ eneTHdeckue mpoIeccs B
nomyJsnusax. Pezeps HacnencTBeHHOM
W3MEHYUBOCTU MONMyISAUA. DOopMbI
€CTeCTBEHHOT0 0TO0pa. DOpMBI €CTECTBEHHOTO
oTOOpa: ABWKYIIUH, CTAOMITH3UPYIOIIHHA 1
paspeiBaromuii. [loxoBoii oT60D.
[Ipucmoco01eHHOCTh OPraHN3MOB K Cpefie
00uTaHUs KaK pe3ybTaT ICHCTBUSI €CTECTBEHHOTO
otOopa. [IpucnocoOuTenEHBIE 0COOCHHOCTH
CTPOEHWSI, OKPACKH TENa U MOBEACHHUS KUBOTHBIX.
3abota o moToMcTBe. OTHOCUTEIIBHEBIN XapakTep
NPUCTIOCOOIEHHOCTH OPTraHU3MOB.
MuxkposBomonusa. CoBpeMeHHbIE TPECTaBICHIS
o Bupoo6pazoBanmn (C. C. YerBepuxos, 1. U.
HImaneraysen). [lytu u ckopocTh
BU1000pa30BaHus; reorpapuueckoe
(ayTonaTpuyecKoe) 1 IKOJOTHIECKOE
(cuMmnaTpuueckoe) BUA000pa30BaHuUE.
OBOIIOLUOHHAS POJIb MOAUDUKAITHIA;
(uznonornyeckue anantayn. TeMIbl SBOJIIOIUH.

IIPYTY, YIUTEIIIO,
aBTOpaM OTKPBITUIA
1 U300peTeHnit
pe3yabTaTam
00yJeHMSA

CBOUX MHTEPECOB;
OBJIaJICHUC
npuemamu oToopa
Hn cucréMaru3sanuu
MarepHaia Ha
OTIpENIeIICHHYIO
TeMy

KOHTPIIPUMEPDI

CIOCOOHOCTH K
pELICHHUIO
TBOPUYECKUX
3aja4, yyacTue
B POEKTHOMN U
y4aeOHO-
HCCJIEIOBATEIBC
KOM
ACATCIIbHOCTHU

TOYHOCTBIO
BBIPAXKATh CBOU
MBICIIH B
COOTBETCTBUH C
3aJja4yaMy 1
YCIIOBUSIMU
KOMMYHUKAaIWH,
BIIAJICHUC

MOHOJIOTHYECKOUN U

IUAJIOTUIECKON
dbopmamu peuu B
COOTBETCTBUHU C

TpaMMaTH4YCCKUMU

u

CHUHTaKCUYECKMMU
HOpMaMH pOAHOIO

sA3bIKa.




NPUHATUE CUCTEMBI | CITOCOOHOCTH -BJIaJICHUE YMEHHE C 2,5
IEHHOCTHBIX CO3HATEIILHO YMEHHUSIMHU JIOCTaTOYHOM
OTHOINCHUN IPYT K| opraHU30BaTh U pabotath ¢ MTOJTHOTOM U
APYTY, yHHTEIIO, €TyIUpPOBAThH = TOYHOCTBIO
Paszen 2 MAKPODBOJIIOLIMSI. ABTOPaM OTKPHITHH IC’BOfO p y4eOHOI 1 e o
BUOJIOI'MYECKHUE NNOCJIEACTBUA U H300peTeHui STCIBHOCTE BHCIIIKOJIHOH MHI:: B
MMPUOBPETEHUS pesynbTaTam A c uH(bopMaImeit
- eOH COOTBETCTBHUU C
MPUCIIOCOBJIEHM (234) Tema 2.1 0GyucHus ngec};fém oy | (@mamompopars | MR
I''TABHBIE HAITPABJIEHUSA 1 Y u 000011aTh CIOBHSIMIL
BUOJIOI'MYECKOMU 3BOJIIOIINHA (11 P-, daxTe! Y
KOHTPOJIUPOBATE U ’ KOMMYHHKAIHH,
4) ['J1aBHBIC HaNpaBIIEHUS 3BONIOIIMOHHOTO COCTABIISATE
43 . KOPPEKTUPOBATh BJIaJICHUE
npoiiecca. buonornueckuit mporpecc u IaH. Te3HCh .
. JeSATEIbHOCTD, ) ) MOHOJIOTHYECKON U
ouonornueckuit perpecc (A. H. CeBepiioB). .
JlaBaTh €€ OLCHKY (GopMynHpOBaTh | guamorMuecKoit
[TyTu nocTrxeHus 6GHOIOTUIECKOTO
1 000CHOBBIBATH | hOpMAMH peyr B
nporpecca. Pe3ynbTaTsl HBONIONNN:
BBIBO/IbI), COOTBETCTBHH C
MHOT000pa3ue BUIOB, OpraHndecKas
TpaMMaTHYCCKUMU
11€JIECO00PA3HOCTh, TTOCTEIICHHOE "
YCIIO’)KHEHUE OpTaHU3aIlHH.
CHHTaKCUYECKUMHU
HOpMaMu POIHOTO
SI3BIKA.
Tema 2.2 IIYTU JOCTUXKEHUS IPUHATHE CUCTEMBI | -yMETh BHOCHTD peduexcus YMEHHE C 2,5
BUOJOI'MYECKOI'O ITPOI'PECCA HCHHOCTHBIX HEOO0XOANMBbIE croco6o0B u JIOCTaTOYHOM
(124) Makpossomonus. Aporenes; Cymnoctp | OTHOWCHUM APYT K\ ooy npepyg YCIIOBUM TIOJTHOTOM 1
apoMOp(HBIX M3MEHEHUI M X POJIb B ApYTY, yIuTemo, KOPPEKTHBHI B NeHCTBUS, TOYHOCTBIO
aBTOpaM OTKPLITUH
44 | sBonoLMH. BOZHUKHOBEHHE KPYITHBIX 1 w30GpeTenit I1aH, H CIoco6 KOHTPOJIb U BBIPAXKaTb CBOU
CHUCTEMAaTUYECKHUX TPYII KUBBIX OPTaHH3MOB. . OIICHKA MBICIIH B
pyI P pe3yJbrartam neficTBus B cinydae | OO
AJnoreHes u nporpeccuBHOE 6 npoiiecca u COOTBETCTBUU C
O0Yy4CHHA pacxoXxXaeHus
MPUCTIOCOOJICHUE K ONPEICTICHHBIM YCIOBHUSM pe3yabTaToOB 3alayaMu 1
ATajoHa
cymectBoBanus. Karorenes kak popma ’ JIEATEIBHOCTH; YCIIOBASIMU




JOCTHKEHUS] OMOJIOTMYECKOTO MPOIBETAHUS peabHOTO KOMMYHHUKAIIIH,

rpynn opranu3mMoB. OCHOBHBIE NIECHCTBHS B €r0 BJIQJICHUC

3aKOHOMEPHOCTH 3BOJIIOIUH: TUBEPTeHLINS, TIPOJIYKTA. MOHOJIOTHYECKON U

KOHBEPTeHIHs, TapajlIeIn3M; TpaBuiia JTUAIOTHYECKOM

3BOJIIOLIMH TPYII OPraHU3MOB. 3HaYCHHE dbopmamu peuu B

pabot A. H. CeBepriona. COOTBETCTBUHU C
rpaMMaTHYeCKUMU
u
CUHTaKCUYECKUMU
HOpMaMu POIHOTO
A3bIKA.

NPHHATUHC CUCTEMBI | -yMEHUE yYMEHUE YMEHHE C 1,2

Paznen 3 PASBBUTUE )KU3HU HA HCHHOCTHBIX CaMOCTOSATENILHO MIPUBOJIUTH JIOCTaTOYHOMI

3EMUJIE (11 u) Tema 3.1 PABBUTHUE OTHOILICHUH JPYT K onpeenaTh chepy | KOHTPIPUMEPHI | [OJIHOTOH U

"KU3HU B APXEHCKOM 1 APYLY, YHHTCMIO, | o oix mmTepecos; | IOHMMAHHE TOYHOCTBHIO

HPOTEPO3OI/I(:‘KOI/I IPE (2 u)MeToapb! 32:52;2:::;%”“ OBJTATICHHE paznnuuit BBIPaXaTh CBOU

[,ATUPOBKM COBbITMIA NPOLLIOTO, pesybTaTam npuemamu otGopa | MEHAY MBICTTH B

reoXpOHO/OrMYEecKasn LWKana. OCHOBHbIE 3Tanbl oGyucHus i cHcTemaTHsammy | ACKORHBIMA COOTBETCTBUHU C

asosiouum 6uocdepsl 3emnn. Knouesble cobbiTus dakramu u 3a/1a4aMu 1

B 3BO/IOLMM PACTEHUIA U XKUBOTHbIX. BoiMMpaHue Marephajia Ha THITOTE3aMH YCIIOBUSMU

45 ONPENCIICHH ’

BWMAOB U ero npuunHbl. PazButue xu3Hu Ha pea yio TEOPETUYECKUM | KOMMYHUKAIIUH,

3emite B apXeMCKOM dpe; MepBhIe CIEIbI TeMy U MOJIENIAMH U BIIAJICHUC

*u3HU Ha 3emie. Ctpomaronutsl. Pazsutue peanbHbIMU MOHOJIOTHYECKOU U

’KA3HU Ha 3eMJie B MPOTEPO30MCKOM Ape. 00BEKTaMH U1 | OUAJIOTHYECKON

[losiBneHME MpeKOB BCEX COBPEMEHHBIX
TUIIOB OE€CITO3BOHOYHBIX JKUBOTHBIX.
I'Mnore3bl BOSHUKHOBEHHSI MHOT'OKJIETOUHBIX
(D. I'ekkenp, . 1. Meunukos, A. B.
WBanos). [lepBrie xopaosblie. HampaBnenus

UX OOBSICHEHUS

dbopmamu peun B
COOTBETCTBHUH C
rpaMMaTHYeCKUMU
"
CHUHTAaKCUYECKHMU




SBOJIIOIMH HU3IIMX XOPJOBBIX; 001Iast
XapaKTepUCTUKA OECUEPEITHBIX U

000710uHKKOB. Pa3BuTHE BOHBIX pacTEHUH.
Hagano mouBooOpa3oBaTenbHBIX MPOIIECCOB.

HOpPMaMHU POJTHOTO
SI3BIKA.

NPUHATHE CUCTEMBI | YMEHUE OCO3HAHHOE U | YMEHUE c 1,2
HEHHOCTHBIX JACMOHCTPUPOBATh | HIPOMU3BOJILHOC JIOCTaTOYHOMU
OTHOIICHUH IPYT K | cRoe peueBoe U MOCTPOEHNE MTOJTHOTOM "
Tema 3.2 PA3BBUTHUE )KU3HU B APYTY, YIUTCIO, | gepeueBoe PEYEBOro TOYHOCTBIO
MMAJIEO30MCKOM APE (3u) Passurue aBTOpaM OTKPBITHH | 1 peneHne B BBICKA3bIBaHUA B | BBIPAXKATh CBOM
YKU3HU Ha 3eMJIe B N1aJI€0301MCKOM 3pe; u H300peTeHHii y4eOHBIX U YCTHOM U | MBICIIU B
MIePUOIU3AITUS TIATIe030s1: KEMOPHUICKHIA, gg;};};};ﬁrm HEy4eOHBIX MUCbMEHHOU COOTBETCTBUU c
OPIOBUKCKHH, CUITyPUNCKUH, IE€BOHCKUH, CUTyaLHsX. dopwme; 3a7a4amMu u
KapOOHOBBIN U TIEPMCKHUM TTIEPUOIBI. YCIOBUSIMU
DBOJIOIUS PACTEHUH; PUHUODUTHI, KOMMYHUKAIUH,

46 | mosIBICHUE MEPBBIX COCYIUCTHIX PACTEHUN; BJIa/ICHUE
MaropOTHUKHU, CEMEHHbBIE MAalIOPOTHUKH, MOHOJIOTHYECKON U
rOJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHHE JINAJIOTUYECKON
II03BOHOYHBIX: 00IIasi XapaKTepHCTUKA U dopmamu  peun B
apoMopdh03HbBIE YepPThI KIaccoB PrIOHI, COOTBETCTBUU c
3emHOBOAHBIE, [Ipecmbikatomuecs. [ maBHbIe rpaMMaTHYeCKUMHU
HaIlpaBJICHUs YBOJIIOLNN TO3BOHOYHBIX; "

XapaKTEepUCTUKA aHAMHHUM U aMHHOT. CUHTAaKCUYECKUMU

HOpPMaMH POJHOTO

SI3bIKA.
Tema 3.3 PASBBUTUE ’KU3HU B NPUHSATHE CUCTEMBI | [[eJIeNOoJaraHue — YMEHHE c 1,2
ME30301CKOM DPE (3 4) Pazsurue LEHHOCTHBIX KaK ITIOCTaHOBKa JIOCTaTOYHOM

47 | >)ku3HU Ha 3emJie B ME30301CKOI1 3pe. OTHOWICHUH APYT K | yyeGHOIt 3a1a4u HA IIOJIHOTOM u
[TosiBIIEHUE U PACHIPOCTPAHEHHE APYTY, HUTCIIO, | ocoBe TOYHOCTBIO

MOKPBITOCEMEHHBIX PACTEHUI. DBOIIOIUS

aBTOpaM OTKPBITHUI

COOTHECEHMSI TOTO,

BbIPAXaTb CBOH




HAa3€MHBIX TO3BOHOYHBIX. BO3HUKHOBEHUE ¥ U300peTEeHUI YTO YK€ U3BECTHO MBICJIH B
NTUI] ¥ MJICKOTTUTAIOIINX; O0IIIast pesyibTaTam U1 YCBOEHO COOTBETCTBUHU c
XapaKTEepUCTUKA KJIACCOB TITHUIL U 00y4eHs YYaIuMcsi, ¥ TOTO, 3amayaMu u
miekonuraomux. CpaBHUTENbHAS YTO €11Ie YCIIOBUSIMU
XapaKTEPUCTUKA BBIMEPIINX U COBPEMEHHBIX HEU3BECTHO; KOMMYHUKAaIUH,
Ha3eMHBIX TO3BOHOYHBIX. BriMupanue BIIaJICHUE
JIPEBHUX TOJIOCEMEHHBIX PACTEHUMN U MOHOJIOTHYECKON U
MIPECMBIKAIOIIUXCS. JINAJIOTUYECKON
dbopmamu peun B
COOTBETCTBUU c
rpaMMaTH4YECKUMHU
u
CUHTAaKCU4YECKUMHU
HOpPMaMH POJIHOTO
A3BIKA.
NPUHATHE CUCTEMBI | IIeJIerojlaranue — | peduiekcus yMEHUe c 1,2
HEHHOCTHBIX Kak IOCTaHOBKa croco0o0B JIOCTAaTOYHOM
OTHOWICHHH JIPYT K | yqeGHO} 3a0a4d HA | YCIOBHIL MTOJTHOTOM "
APYTY, YHUTCIIO, | ocHoBe neycTBus, TOYHOCTHIO
ABTOPAM OTKPBITHH | o recenms TOro, | KOHTPOIb BBIPAXKATh CBOM
Tema 3.4 Pazsutne xu3Hu B Kaiino3oiicyro 1 mﬁ};izinn YTO YK€ U3BECTHO | OLIEHKA MBICJIH B
48 3py(3u.) Eg?l}:{ — Y YCBOEHO npouecca COOTBETCTBUU c
OCHOBHBIE 3Tarbl HBOJIIOIUN PACTCHUH U yYalUMCsl, U TOTO, | pe3yJbTaToOB 3aJ1auaMu u
JKUBOTHBIX YTO ellle JEATEIbHOCTH; | YCIOBUSIMH
HEU3BECTHO; KOMMYHUKAIUH,
BJIAJICHUE
MOHOJIOTHYECKON U
IUAJIOTHYECKON

dopmamu  peun B




COOTBETCTBUU c
TpaMMaTHYCCKUMU
u
CHUHTAKCHUYCCKUMU
HOPMaMH POIHOTO
SI3BIKA.

49

Paznen 4 IPOUCXOXKIEHHUE
YEJIOBEKA (10 4) Tema 4.1
INOJIOXKEHME YEJIOBEKA B
CUCTEME X KXUBOI'O MHUPA (2 4)
Mudonornueckue u peITuruo3HbIe
MIPEACTABJICHUS O MMPOUCXOXKICHUH YEJIOBEKA.
[IpencraBnenus K. Jlunues o
MIPOUCXOKICHUH YeoBeka. CHCTeMaTHIeCcKoe
nosio’keHue Buaa Homosapiens B cucreme
YKUBOT'O MHpA.

-peanu3anus
MOTHBOB
oOpa3oBaTenbHON
JESITEeTbHOCTH Ha
OCHOBE
JMYHOCTHO
OPHEHTUPOBAHHO
o MOAX0/a.,

-yMeHHE
CaMOCTOSITEITLHO
omnpenensiTs chepy
CBOUX MHTEPECOB;
OBJIAJICHUE
npuemMamMu oToopa
U CHCTEMAaTU3alluu
Marepuala Ha
OTpeieICHHYIO
TEMY

yMEHUE
NIPUBO/IUTH
KOHTPIPUMEPHI-
BJIJICHHE
YMEHUSMHU
paboratb ¢
y4aeOHOU 1
BHEILIKOJIBHOMN
uHpopmanuei
(aHanu3upoBath
1 000011aTh
baxThI,
COCTaBJIATh
IUTaH, TE3UCHI,
dopmynupoBaTh
1 00OCHOBBIBATH
BBIBOJIBI),

yMEHUEe v
NOCTaTOYHOMI
MMOJTHOTOM 7
TOYHOCTBIO
BBIPaXaTh CBOH
MBICIIH B
COOTBCTCTBUH c
3aJa4yaMu n
YCIIOBUSIMU
KOMMYHUKAITUH,
BJIaJICHUE
MOHOJIOTHYECKOH H
IUAJIOTUIECKON
dbopmamu peun B
COOTBCTCTBUH c
rpaMMaTHYECKUMHU
51
CHHTaKCHYECKHUMH

HOpPMaMHu POJHOTO
A3BIKA.

2,5




-[IPUHATHE CHOCOOHOCTh OCO3HAaHHOE W | yMEHHUE c 2,5
CUCTEMBI CO3HATEJILHO MPOU3BOJIBHOE | JOCTATOYHOM
[IEHHOCTHBIX OpraHHu30BaTh U MOCTPOCHUE MOJIHOTOM u
oTHOwWweHHit gpyr | PETYIMPOBATE peveBoro TOYHOCTHIO
K JIpYTY, CBOIO BBICK3bIBAHNA B | BLIPAXKATH CBOM
yumTeNo, JESTEIILHOCTD — YCTHOH W | MblCIH B

Tema 4.2 DBOJIIOLUA ITPUMATOB (1 aBTOpaM yuebHy1o, IMACbMEHHOU COOTBETCTBUU c

4) Pa3zBuTre mpuMaToB: HANPaBIECHUS . obmiecTBeHHyo U | opwme; 3a/1la4amMu u

3BOJIIONHH YyesioBeka. Ob1re npeaku OTKPBITHH HU ap., YCIIOBUSAMU

YeIIOBEKa U YeJIOBEKOOOPa3HBIX 00E3bsH. nso0perenuii KOHTPOJHMPOBATH U KOMMYHHUKAIIHH,

50 | Ilpu3Haku ¥ CBOWCTBA YENIOBEKA, pesylibTataM KOPPEKTHPOBATH BIIaJICHUE
MTO3BOJISIFOILME OTHECTH €r0 K Pa3jInuyHbIM 00yHCHHSL. JEATEIbHOCTb, MOHOJIOTHYECKON U
CUCTEeMAaTUYECKUM TPYIIIaM [apcTBa JTaBaTh €€ OLICHKY JTUAJIOTMYECKOM
KUBOTHBIX. [10sIBIICHHE TIEPBBIX dbopmamu peun B
npeacTaBuTeNel ceMmeiicTra Jlroau. COOTBETCTBUHU C

rpaMMaTHYeCKUMU
u
CUHTaKCUYECKUMU
HOpPMaMu POJHOTO
A3bIKA.
Tema 4.3 CTAIUH IBOJIIOIINUN NPUHSATHE CUCTEMBI | [[EJIENOJaraHue — | OCO3HAHHOE U | YMEHUE c 2,5
YEJIOBEKA (5 1) Craguu 3BOIIOIUN LICHHOCTHBIX KaK IIOCTaHOBKa MIPOU3BOJIbHOE NOCTaTOYHOMI
YeJI0OBEKa: JPEBHENUINI YETI0BEK, IPEBHUI OTHOWICHUH APYT K | yyeGHOIf 314K HA | IIOCTPOCHHE MOJIHOTOM u
4EeJIOBEK, TIEPBBIE COBPEMEHHBIE JIIO/IH. APYTY, YIUTEIO, | ocHoBe pEYEBOro TOYHOCTBIO

51 | IlomynsauuoHHas CTPYKTYypa BUIA ABTOPaM OTKPBITHH | ¢ receH s TOro, | BBICKA3BIBAHMS B | BHIPAXKATh CBOM
Homosapiens; uenoBedeckue pacsl; H£3O6PZT2HHH YTO y’K€ U3BECTHO | YCTHOM U | MBICTTH B
pacoobpazoBaHue; €AMHCTBO MPOUCX 0K ICHUS 26;‘;}2;13 M U YCBOCHO MUCHhMEHHOU COOTBETCTBUU c
pac. CBoiicTBa yenoBeka Kak OMOCOIHUAIBLHOTO yyaumcs, 1 Toro, | ¢popme; 3aJauaMu u
cymecTBa. J[BrKyIue Cuiibl aHTPOTIOTeHEe3a. YTO eIe YCIIOBUSIMU




®. DHrensc 0 PoiIM Tpyaa B IpoLlECCE HEU3BECTHO; KOMMYHHUKAIUHA
b
npeBpaIieHusi 00e3bsSHbI B YEIIOBEKA. BIIaJICHUE
Pa3BuTune wieHopa3aenbHON peuu, CO3HAHUS MOHOJIOTHYECKON U
U OOIIECTBEHHBIX OTHOIICHUI B CTAHOBJICHUN JINAJIOTUYECKON
yesnoBeka. Ponb Tpyna B mpoiiecce dbopmamu peun B
npeBpalieHust 00e3bsHbI B YEIIOBEKA. COOTBETCTBUU c
rpaMMaTH4eCKUMU
u
CHHTaKCUYE€CKUMU
HOpPMaMH POJIHOTO
A3bIKA.
(dhopmupoBaHue OLICHKA — | OCO3HAHHOE H | YMCHHUE c
Ka4yeCcTB BBIJICIICHUE U | IpOU3BOJILHOE JIOCTAaTOYHOM
MHIgneHH’Ia OCO3HaHUE MIOCTPOECHUE MTOJTHOTOM u
HEOOXOOUMBIX ISl
- anMMcsi  TOro, | PEUYeBOro TOYHOCTBIO
Tema 4.4 COBPEMEHHDBIN STATI A/IaIITATHH B X:O yKE€ YCBOEHO 1/; EI)ICKaBI)IBaHI/IH B | BBIpaxaTh CBOU
IBOJIIOIMN YEJIOBEKA (24 COBPEMEHHOM N
u . (24) P YTO €IlI€ MOJJICKUT | YCTHOU Y | MBICITH B
CoBpeMEHHBIN 3TaN 3BOJIIOLUH YEJTOBEKA. MH()OPMALMOHHOM .
B3anmooTHOIIEHHE COMATBHOTO U obmiecTBe Z;Be(:g]{;ﬁ;e gﬁci’\:’:HHOH gz;g:;zm““ ;
OMOJIOTMYECKOTO B DBOJIIOIIUH YEJIOBEKA. PME;
Ka4yecTBa M YPOBHS | CMBICIIOBOE YCIOBUSIMU
52 | Yenoseueckue pacel, ux equHCTBO. Kpnutnka
YCBOEHUS, YTEHUE; KOMMYHUKAIUH,
pacu3Ma M «COUHAIBHOTO JaPBUHU3MA. HOHMMAHHE ¥ | BraneHme
AHTHHay4YHas CYIIIHOCTh «COLIMAJIBHOTO ATeKBATHAS MOHOIOMIYECKON I
JlapBUHU3MAa» U pacusma. Benymas posib OLEHKA  SI3IKA | MHATOIHHUECKOT
3aKOHOB OOIIECTBEHHON )KH3HU B COIUATHBHOM CPEICTE bopMamu peun B
MPOTpeCCe YEIOBEUECTBA. p . p P
MacCOBOM COOTBETCTBUU c
uH(pOpMAaInK; rpaMMaTH4eCKUMHU
° n

CHHTaKCUYCCKUMU




HOPMaMH POIHOTO
SI3BIKA.
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Pasnen S BUOCDEPA, EE CTPYKTYPA
N ®YHKIUH (5 4) Tema 5.1
CTPYKTYPA BUOC®EPHI (2 u)
bruocdepa — xuBas 0005109Ka TITAHETHI.
VYuenne o ouochepe B. W. Bepuanckoro.
['panunst 6mocdepsr. CTpykTypa 6uochepsl.
Kochoe BemectBo 6mochepnr. ATmocdepa:
ra30BbIil COCTaB; UCTOYHUKH U 3HAUCHHE
ra3oB atmocdepsl. ['napocdepa: BoabI
MmupoBoro okeaHa, MPECHOBOIHBIE BOJOEMBI;
poab B 6uocgepe. Jlutochepa u OuokocHoe
BemecTBO onocdepsl. JKuBbie opraHu3Mbl
(>KMBOE BEIIECTBO), BUIOBOM COCTAB,
pa3HooOpa3ue u BKIIaJ B OMomaccy.

-peanuzanus
MOTHUBOB
o0Opa3oBaTenbHON
NESITEeTbHOCTH Ha
OCHOBE
JMYHOCTHO
OPUEHTUPOBAHHO
ro MOAX0/a.,

-yMeHHUe
CaMOCTOSITENTEHO
omnpenensits chepy
CBOUX MHTEPECOB;
OBJIAJICHUE
npuemMamMu oToopa
U CHCTEMAaTU3alluu
Mmarepuala Ha
OTIpENIeIICHHYIO
TeMy

CIIOCOOHOCTH
CO3HATEJILHO
OpTraHnu30BaThH U
peryimpoBarb
CBOIO
ACATCIIBHOCTD —
y4ebHyto,
0OIIIECTBEHHYIO U
ap.,
KOHTPOJIPOBATh U
KOPPEKTHPOBAThH
NesITeTTbHOCTD,
JIaBaTh €¢ OI[CHKY

-CIIOCOOHOCTh K
pelIeHuto
TBOPUYECKUX
3aja4, yyacTue
B POEKTHOMN U
y4aeOHO-
HCCJIEIOBATEIHC
KOM
ACATCIIBHOCTHU

-YMETh
aHAJTU3UPOBATh
ABJICHUSA U
COOBITHS
IPUPOIHOTO,
TEXHOIE€HHOI'0 1
COIIHAJIBHOTO
Xapakrepa,
BEISIBIIATH
PUYHHBI HX
BO3HMKHOBEHHS
Y BO3MOYKHEIE
IIOCJIE/ICTBHS,
POCKTHPOBAThH
MOJIENTN
JIAYHOIO

YMEHHE c
JTOCTaTOUYHOM
ITOJTHOTOM u
TOYHOCTBIO
BBIpaXaTh CBOU
MBICIIN B
COOTBETCTBUH c
3aJayaMu n
YCIOBUSIMU
KOMMYHUKAIUH,
BJIAJICHUC
MOHOJIOTHYECKON U
IUAJIOTHYECKON

dopmamu peun B
COOTBETCTBUH c
rpaMMaTH4eCKUMU
"
CHUHTAaKCUYECKUMU
HOpPMaMH POJHOTO
SI3BIKA.

6,7




0€e3011acCHOT0

IIOBE€ACHUA
(popmupoBanue yMETbh BHOCUTh peduiekcus yMEHHUE C 6,7,8
KayeCTB HEOOXOIUMBIE croco6oB U | JOCTATOYHOM
MBIIIUICHN, JIOTIOJHEHHUS U YCIOBHI ITOJIHOTOM u
:;gg:;g;;“zlx PP coppexTuBs B neicTBusl, TOYHOCTBIO
COBDEMEHHOM IUTaH, ¥ CTI0CO6 KOHTPOITh U | BBIpDQKaTh CBOU
uH(OpPMALMOHHOM | JEHCTBHUS B ClIydae OLICHKA MBICTH B
oBLeCTBe PACXOIKICHHS nporiecca U | COOTBETCTBHUH c
Tema 5.2 KPYTOBOPOT BEIIECTB B STanoHa, I; e iacﬁi‘;“fiﬂ 1
;
MNPUPOJE (3 4) ['maBuas ¢pyHKIUSA PeabHOro KOMMYHHKALIII,
54 ounochepsl — KPyroBOpoOT BEIIECTB B NeHCTBHS U €ro S
NPUPOJIC: KPYTOBOPOT BOJBI, YTIIEpOIa, a30Ta, IPOJYKTA. MOHOJIOTHUYECKOM 1
cepol 1 pocopa. 3HaueHUE KPYTOBOPOTOB B N
npeoOpa30BaHUHM TJIAHETHI. AMATOTHHECKOH
dbopmamu peun B
COOTBETCTBUU c
TpaMMaTHYCCKUMU
u
CHUHTAKCUYCCKUMU
HOPMaMH POIHOTO
SI3BIKA.
Pasznean 6 7KU3Hb B COOBHIECTBAX. opmupoBanue LeJICTIoJIaraHue — | YMEHUC YMCHHE c 8
OCHOBBI 9KOJIOI'MHA (11 4) Tema 6.1 Ka4yecTB KaK IIOCTaHOBKa NIPUBOIUTH JIOCTaTOYHOM
55 | HCTOPUSA ®OPMUPOBAHUS MBIIIICHA, yueOHOI 3a/1a4¥l Ha | KOHTPIPUMEPHI | TOJHOTON u
COOBUIECTB KUBbIX OPTAHU3MOB | HEOOXOMIMBIX 1T | o cpope -BJIaJICHHE TOYHOCTBIO
(24) anarTammi s COOTHECEHUS TOT0, | yMEHUSAMHU BBIpaXaTh CBOU




I/ICTOpI/IH (bOpMI/IpOBaHI/Iﬂ COOOIMIECTB KHBBIX COBPEMCHHOM 9TO YK€ U3BECTHO pa60TaT], C MBICIIN B
OpraHu3MoB. ['eonornueckas HCTOPUS MH(OPMAIIMOHHOM | YCBOEHO yueOHOI 1 COOTBETCTBUU c
MaTEPUKOB; U3OJISIIHS, KITUMAaTHICCKHE obmecTse YYAIIUMCSI, U TOTO, | BHEIIKOJILHOM 3a1a9aMHu u
YCIIOBUSL. YTO eIe uHpOpMALHE YCIIOBUSMU

HEU3BECTHO; (anamnsuposarp | KOMMYHHKAIHH,
1 0000111aTh BIa/ICHNC .
(baKTi, MOHOJIOTHYECKOT 1
JTUAIOTHYECKOM
COCTaBIISITh bopMaME DeuH B
TI1aH, TeSUCBI, COOTBETCTBUU c
(bopMyTHPOBaTh | [ayvaTHYecKuME
1 00OCHOBBIBATD |
BEIBOJIBI), CHUHTaKCHYEeCKUMH
HOpPMaMu POJHOTO
A3bIKA.
eNenoiaraHie — | CMBICIIOBOE

Tema 6.2 BUOT'EOI'PA®U . KaK IMOCTaHOBKa YTeHUE;

OCHOBHBIE BUOMBbI CYIINA (24) y4eOHOM 3a/1auul HA | IOHUMaHUEe U
buoreorpacdus. buoreorpadudeckue odnactu: OCHOBE aZIeKBaTHast
HeapKTHuYecKas, ajeapKkTuieckas, COOTHECEHHMsI TOTO, | OLEHKa  sI3bIKa

56 | BocrouHas, HeOTpoNUYecKas, dpuornckas u YTO y’K€ U3BECTHO | CPE/CTB

aBcTpanuiickas oomactu. OCHOBHBIE OMOMBI U YCBOCHO MaccoBOM

cymu (1 MupoBoro okeana). CxoacTBo y4aluMcs, ¥ TOro, | HHPOpMaLuy;

OMOMOB pa3IMYHBIX 00JIaCTeH;
IPOMCXOXKACHUE U Pa3BUTHE OMOMOB.

YTO eIle
HEU3BECTHO;




Tema 6.3 BBAUMOOTHOILIEHUA (popmupoBanue yYMEHUE -COCOOHOCTh K | YMEHHE c 8
Ka4yeCTB %
4) YyeHue o TUTAHUPOBATh U PEILEHHIO JIOCTaTOYHOM
ouoreorneno3ax B. H. Cykauesa. MBIIITCHH, OCYIIECTBIISTh TBOPYECKHX TTOJTHOTOM u
EcTecTBEHHBIE COOOIIECTBA KUBBIX HEOOXONUMBIX [Tt JIESTENIHOCTD, 3ajau, yqactue | TOYHOCTBIO
opraHu3MoB. buoreorienos: OMoIEeHO3 U A/IaIITATHH B HaIpaBJICHHYIO Ha ’ o BBIPAXKATh CBOH
p K ) " 6 i ! COBPEMEHHOM P o B IIPOCKTHOHN H P
koron. KoMmnoHeHThI Ouor HO30B: IIICHUE 33]1a4 MBICIIH B
skoron. Kommnone OTe0LEH030 HHAOPMALIOHHOM penieHue 3aj yae6HO- c
MIPOIYIICHTHI, KOHCYMEHTHI, PEeyIICHTHI. e HCCJIEI0BATEIHLCKO HCCIIEN0BATENEC COOTBETCTBUU c
BuorieHo3sl: BHI0BOE pazHoOOpasme, r'O Xapakrepa. . 3a1a4aMHu u
. KO
MJIOTHOCTH MOMYJISAIINMA, Onomacca. YCIIOBHSIMU
AbuoTtnueckue GpaxkTopsl cpensl. Poib ACATEIEHOCTH KOMMYHHUKaIIH,
57 | TEMIEPaTypBI, OCBEIIEHHOCTH, BIAKHOCTH U CMBICIIOBOE BIIAZICHUE
npyrux (GakTopoB B HKH3HEACATENLHOCTH qTeHME; MOHOJIOTHYECKOH 1
coo01ecTB. THTEHCUBHOCTD JIEHCTBHS HoHMMaHHe  u | ANAAIOTHYECKOM
¢axTopa; OrpaHM4HBAIOIIKH dbaxrop. a/leKBaTHAS dopmamu peun B
B3aumopeiicTBue hakTOpoB Cpeibl, Mpeaeibl OleHKa  si3bika | COOTBETCTBHH c
BBIHOCIMBOCTU. bruotnueckue GhakTopbl CpencTR rpaMMaTHYeCKUMU
cpenbl. UaTEerpanus suaa B OMOIIEHO3E; MACCOBOI u
sKoJiornueckue Humm. Llenu u cetr muTaHus. uH OpMAITII; CHHTaKCUYECKUMHU
DKonoruyeckas mupaMuaa Yucesl OMOMaccChl, HOpPMaMu POJHOTO
sHeprun. CMeHa 6uoreHo30B. [I[puunHb A3bIKA.
CMEHBI OMOIIEHO30B; (HOPMUPOBAHNE HOBBIX
COOOIIECTB.
Tema 6.4 BBAUMOOTHOIIEHUSA ¢popmupoanue YMEHUE OLICHUBATh | CMBICIOBOE yMEHUE c 6,8
MEXIY OPITAHU3MAMM (5 1) ®opmbl Ka4eCTB pe3yIbTaThl CBOEH | YTECHHE,; JIOCTAaTOYHOM
B3aMMOOTHOIIEHUH MEXIy OpraHu3MaMH. MBIIITCHH, JEATENHLHOCTH B MMOHUMaHUE W | TOJIHOTOU u
58 [1o3UTHBHBIE OTHOLIEHHUS — CUMOMO3: HEOOXONUMBIX [Tt obecneyeH aZieKBaTHAs TOYHOCTBIO
ajamnTalyy B
KAOOHG61f)aI_[I/I5I, MYTYyaJli3M, KOMMEHCATU3M. COBpEMCHHOM THYHOM OIICHKAa  s3bIKa | BBIPAXKATh CBOM
HTUOMOTHYECKUE OTHOIIICHUS: TB MBICIIH B
OTHHCCKHE OTHOLIC uH(popMalMoHHOM | O€30IIaCHOCTH Cpeac . ¢
XUITHUYECTBO, MTAPA3UTU3M, KOHKYPCHITHSI. oBIeCTBe MaccoBOM COOTBETCTBUU c
[TpoucxoxxaeHue 1 3BOJIIOIMS TTapa3uTU3Ma. uHpopmanuu; 3a1a9aMHu u
b




HeiiTpaibHble OTHOLICHUS] — HEUTPAIU3M.

YCIOBUSIMU
KOMMYHUKAIUH,
BJIAJICHUC
MOHOJIOTHYECKON U
UAJIOTHYECKON
dopmamu  peun B
COOTBETCTBUH c
rpaMMaTH4eCKUMHU
n
CHHTaKCUYECKUMU
HOpPMaMH POJIHOTO
SI3BIKA.
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Pa3znen 7 BUOCDEPA U YEJIOBEK.
HOOC®EPA (9 u) Tema 7.1
BO3JEVICTBUE UEJIOBEKA HA
nPUPOAY B ITPOLECCE
CTAHOBJIEHUSA OBLHIECTBA (2
Y)AHTpOIIOTeHHBIE (PAKTOPBI BO3CHCTBUS HA
OMOIIeHO3BI (POJIH YeNIOBEKa B IPUPOJE). Posib
yesnoBeKa B 6uochepePolb ManeonUTUYECKOTO
YyeJloBeKa B UCUE3HOBEHUH KPYITHBIX
TPaBOSAHBIX U XUIIHUKOB. Hauano snoxu
IIPOM3BOJICTBA NUIK B HeonuTe. [lonceunoe
3eMJIEJIENNE U BbINIAC CKoTa. YueHue B. M.
Bepnanckoro o Hoocepe. AHTPOIOIIEHO3HL. .

- INYHOCTHOE
CaMOOTIpeICIICHN
€ yJanmxcsi B
OTHOIIICHUU UX
Oynyueii
npodeccuu, ux
comyaabHas
aJanTamus B
COOTBETCTBHHU C
COOCTBEHHBIMU
WHTEpecaMu 1
BO3MOXKHOCTSIMH

yMEHHUE
IUIAaHUPOBATh U
OCYIIECTBIISATh
JIeSTEILHOCTD,
HaMpaBJICHHYIO Ha
pelieHue 3a1a4
UCCIIEIOBATEIbCKO
ro xap
1eNienoaraHiue —
KaK MOCTaHOBKa
yueOHOI 3a/1a4 Ha
OCHOBE
COOTHECEHUS TOTO,
4TO YK€ U3BECTHO
¥ YCBOCHO
y4aInmces, U TOTo,
9TO eIe

-BIIaJICHUE
YMEHUSIMHU
paboratb ¢
yaeOHOH 1
BHEILIKOJIBHON
uHpopmaruen
(ananu3upoBaTh
1 00001IaTh
(baKThI,
COCTaBIISITh
TUTaH, TE3UCHI,
dbopmynupoBaTh
1 00OCHOBBIBATH
BBIBOJIBI),

yMEHUe v
NOCTaTOYHOMI
MMOJTHOTOM 7
TOYHOCTBIO
BBIPaXaTh CBOH
MBICIIH B
COOTBCTCTBUH c
3aJa4yaMu n
YCIIOBUSIMU
KOMMYHUKAITUH,
BJIaJICHUE
MOHOJIOTHYECKOH H
IUAJIOTUIECKON
dbopmamu peun B
COOTBCTCTBUH c
rpaMMaTHYECKUMHU
51




HEHU3BECTHO;

CHHTAaKCHYCCKHUMHU

akrepa. HOpPMaMu POJHOTO
A3bIKA.
(hopmupoBanme HeNenojiaranue — | -yMeHHe yMEHHe C 8
Ka4€CTB KaK IIOCTaHOBKAa aHaJIM3UPOBATh JIOCTAaTOYHOM
MBIIUICHUA, y4eOHOM 3a/1auu Ha | SIBJICHUS U [IOJITHOTOH u
HEOOXOMMMBIX UL | oopope COOBITHS TOYHOCTBIO
anarTatin B COOTHECEHHMSI TOTO, | MPUPOIHOTO, BbIpaXarh CBOM
Tema 7.2 IIPUPOJHBIE PECYPCbI U ;ZZI:SPM;:;I&WHHOM YTO YK€ U3BECTHO | TEXHOI'€HHOI'O U | MBICIH B
X NUCITOJIB3OBAHHUE (2 v) 06IeCTBe 1 YCBOEHO COLIMATIBHOTO COOTBETCTBUHU c
MuHepanbHbIe, YHEPreTHUECKUE U TTUIIECBHIE y4danmmcsi, 1 TOT0, | Xapakrepa, 3a/1la4amMu u
pecypcbl. Hencuepnaemblie pecypcebl: YTO ellle BBISIBIISITD YCIIOBUSAMU
KOCMHUYECKHE, KITMMATUIECKHIE U BOJTHBIE HEU3BECTHO; MPUYUHBI UX KOMMYHHUKAIIHH,
60 | pecypchbl. OTHOCUTEIHLHOCTD BO3HUKHOBEHHUS | BIIQJICHHE
HencueprnaemMocTu pecypcon. Ucuepnaemsbie Y BO3MOYKHBIE MOHOJIOTHYECKON U
pecypchl: BO30OHOBIsIEMbIE (TUIOA0POIUE MOCIIEACTBUS, JTUAJIOTMYECKOM
MIOYB, PACTUTENBHBIN U JKUBOTHBIA MUP) U npoeKTUpoBaTh | popmamu pedn B
HEBO300HOBJsIEMbIe (HE(PTH, Ta3, yroib, MOJIeTH COOTBETCTBUU c
PYyZbl) peCYpPCHI. JUYIHOTO rpaMMaTHYeCKUMU
0e30MmacHoOro u
MOBEJCHUS CUHTAKCUYECKIMU
HOpPMaMu POJHOTO
SI3BIKA.
Tema 7.3 HOCJIEACTBUSA yMEHUe yMEHUE yMEHUe c 6,7,8
XO3SMCTBEHHOM JIESITEJIbHOCTH JIEMOHCTPHPOBAaTh | TIPHBOJAUTE JIOCTATOYHOM
61 | YEJJOBEKA JIJISI OKPYKAIOIIEN CBOE peUeBOe U KOHTPIPUMEPBIC | IIOJHOTOU u
CPEJbI (2u4) 3arps3HeHne Bo3ayxa. HEpEUYEeBOE MBICJIOBOE TOYHOCTBIO
[TpuanHEI 3arps3HEHUS BO3TyXa M HX MOBEJICHUE B YTCHICE, BBIPAXKATh CBOM




nocyencTBus (yBenudeHue conepxkanus SO2 y4eOHBIX U MOHUMAaHUE U | MBICIH B
u CO2 u BnusiHUE Ha KJIMMAT). 3arpsi3HEHNE HEY4eOHBIX aZIcKBaTHast COOTBETCTBUU c
IPECHBIX BOA U MUPOBOTO OKeaHa. CUTYaLUsAX. OlICHKa  f3bIKA | 3a/la4aMHU u
AHTponoreHHoe Bo3aeincTBMe Ha buocdepy. CpeacTB YCIIOBUSIMU
AHTpPONIOT€HHbIE U3MEHEHHUS TIOUBbI; HPO3HS, MacCOBOM KOMMYHUKAaIUH,
dbopMHpOBaHKE MPOBATBHO-TEPPHUKOHOBOTO uH(pOpMAaInK; BIIaJICHUE
TUIIa MECTHOCTHU. BiusiHue yenoBeka Ha MOHOJIOTHYECKON U
pacCTUTENBHBIN U KUBOTHBIA MUD; JIAATIOTUYECKOU
COKpaIIeHHE BUIOBOTO pa3HOOOpa3us dbopmamu peun B
YKUBOTHBIX, Pa3pYIICHUE CETEH MUTAHUS U COOTBETCTBUU c
OHMOLIEHO30B. 3arpsAsHeHune rpaMMaTHYeCKUMU
6uochepbiPagroakTUBHOE 3arps3HEHHE U
MpupoaHble pecypcbl U paLMoHanbHoe CUHTaKCUYECKUMU
npupoaononb3oBaHue HOpPMaMH POJIHOTO
A3bIKA.
Tema 7.4 OXPAHA ITPUPO/IbI U - IPOSIBJIEHUE CIIOCOOHOCT | OCO3HAHHOE U | yMEHHUE c 6,7,8
HEPCIHHEKTUBBI PALIUOHAJIBHOI'O | nuuHOCTHBIX, B b CO3HATEIILHO NPOM3BOJILHOE | IOCTaTOYHOU
NPUPOAONOJB30OBAHUA (34) TOM YHCIIE OpraHM30BaTh U MMOCTPOCHUE MMOJIHOTOM u
[TpoGieMb! parmoHaTBEHOTO JlyXOBHbIX U PeryIupoBaTh pedeBoro TOYHOCTBIO
HPHPOONONL30BAHNS, OXPaHbI IPHPOLBL: busHHecKuX, CBOIO BBICK3bIBAHNA B | BLIPAXKATh CBOM
3alllMTa OT 3arpsI3HEHUM, COXpaHEeHHE KAYECTB, eATELHOCTD — YCTHOH W | MblCIH B
STAJIOHOB U NMaMATHUKOB IIPUPOJIBI, MUCbMEHHON COOTBETCTBUU c
62 obecrnieunBamIU | yueOHYIO,
obecrnieueHrne MPUPOTHBIME pPECypcamMmu dopwme; 3aJ1auaMu u
Hacenienus maanetsl. [1/IK. OuncTtka X 3aUMIEHHOCTD | OOLIECTBEHHYIO M YCIOBUSIMU
BBIOPOCOB ¥ CTOKOB, OHONOrHYecKkue Meroapl | NASHCHHO Ap-, KOMMYHHUKAIIHH,
00pBOBI ¢ BpeauTensaMu. Mepsl 1o BaXKHBIX KOHTPOJMPOBATH 1 BIIaJICHUE
00pa30BaHUIO KOJOTMYECKUX KOMILIEKCOB, HHTEPECOB KOPPEKTHPOBATh MOHOJIOTHYECKON U
AKOJIOTUYECKOe 00pa3oBaHUE. JIMYHOCTH OT ACATCIBHOCTD, IUAJIOTHYECKON
.CoxpaHeHue MHOroobpasms BUAOB KaK OCHOBa BHEUIHUX U dopmamu peuun B




ycToiumsoctv 6uocdepsl. BocctaHoBUTEIbHARA BHYTPEHHUX JaBaTh €€ OICHKY COOTBETCTBUU c
aKosiorus. Mpobaembl yCTOMYMBOrO PasBuUTHA. yIrpo3 rpaMMaTH4eCKUMHU
"
CUHTAaKCUYECKUMU
HOpPMaMH POJHOTO
SI3bIKA.
(bopmupoBaHHe YMEHHUE OIICHUBATH -yMEHHUE yMEHUEe C 2,5,
Ka4eCTB pEe3yIbTaThl CBOEH | aHanM3MpoBarh | A0CTaTOYHON
MBITIICHUSL, JEATEIIbHOCTH B SIBJICHUS 1 MTOJTHOTOM u
:;gg:;g;;‘zlx e obecriedeHnu COBBITHS TOYHOCTBIO
nH(pOpMAITMOHHOM TEXHOT€HHOTO U
Pa3znen 8 BUOHUKA (6 u) obIecTBe COLMATEHOTO COOTBETCTBUU c
MepcneKTnBbl Pa3BUTUA BUONOTUYECKMX HAYK, 3aJlayaMu u
aKTya/ibHble Npobaembl 6uonoruu. Xapaktepa, YCIIOBUSIMU
Hcmonbp3oBanue 4eJI0BEKOM B XO3IUCTBEHHOM BBUIBIISITD KOMMYHUKALIUY,

63 | IeATENBHOCTH MPHHIUIIOB OpraHU3aAINI HPUHHHBL UX | granenne
pacTeHuil U KUBOTHBIX. DOPMBI JKUBOT'O B BOSHUKHOBCHHUA | MoHOIOTHYECKOW U
IIPUPOJEC U UX IPOMBIIIJICHHBIC aHAJIOTU W BO3MOXKHBIC | quaioruueckoun
(cTpoHuTEnBHBIC COOPYKEHUS, MAITUHBIL, NOCIEACTBHs, | popMamMu pedyn B
MEXaHU3MBI, TPUOOPHI U T. II.). IIPOCKTUPOBATh | COOTBCTCTBUU c

MOZEIIH rpaMMaTH4YECKUMHU
JIMYHOTO u
GezomacHoro | CHHTAKCHYECKMMH
IOBENCHHA HOpPMaM# POJHOTO

sA3bIKa.




COIJTACOBAHO

MpoToKon 3acegaHnA MeToaNYeckoro
obbegnMHeHNa npeameTos
ecTecTBeHHO-MaTeMaTU4YecKoro UmKna

ot 30 asrycta 2021 roga Ne 1

0O.A.KonaHésa.

COrNACOBAHO

3amectutensb gupektopa no YBP

30 asrycta 2021 ropa

O.A. KonaHeBa
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