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1 HNOACHUTEJIBHAA 3AIINCKA

1.106.1acTh NPpUMEHEHNsI MPOTPAMMBbI

Pabouass mporpamma yueOHOoro mnpeamera OOIL 13 «buonorus» SBISETCS YaCThIO
o0pa3oBaTeNbHOIl MpOorpamMMbl MOATOTOBKH CIEIMAIUCTOB CPEAHET0 3BEHA, pa3paboTaHHOU B
cootBercTBUU ¢ PI'OC CIIO no cnenuansHocTu 44.02.02 [IpenogaBanue B Ha4aJIbHBIX KJlaccax,
YTBEP)KJICHHOTO MprkazoM MunoopHayku Poccun ot 25.05.2022 No742.

1.2. MecTo npeamera B CTPYKTYpe NPOrpaMMbl OATOTOBKH CIEIHAIUCTOB CPeIHEro
3BeHAa

VYueonsii npeamer OOIL13 «buonorus» Bxomut B pazgen «OO0mieoOpa3oBaTebHbIE
npeaMeThl 001e00pa30BaTeNFHOTO YI€OHOTO IIUKIIA.

1.3 O0bem y4eOHOM JTUCHUIIMHBI U BUbI Y4eOHOM padoThl

Bun yueOHo# padoThI O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 78
B TOM YHCJIE:
- TeOpeTUIEeCcKoe 00ydeHUE 38
- IPAKTUYECKUE 3aHATHS 40

- CaMOCTOATCIIbHAasA pa60Ta -

- KOHCYJIbTallun -

- IPOMEXYTOYHAs aTTecTanus - M PepeHInPOBAHHBIN 3a4eT




2 IINTAHUPYEMBIE PE3YJIbTATHI

B pesynprare u3ydeHus mnpenMmera y OOy4YarOMIMXCS JOJDKHBI OBITH COPMHPOBAHBI
JMYHOCTHBIE, METANIPEAMETHbIEC U IIPEIMETHBIC PE3YIIbTATHI.

JInyHOCTHBIE Pe3yJIbTAThI
OcBoeHue mporpaMMmsbl MpeaMeTa COMpPOBOXKIAETCS (OpMHpPOBAHMEM y 00YHAIOIIUXCS

JIMYHOCTHBIX PE3YyJIbTATOB B 4aCTU

2PadtcOAHCKO20 BOCRUMAHUAL:

— ¢(hOpMHUPOBAHHOCTb I'PAKAAHCKOM MO3UIIKMN 00Yy4arOLIerocs Kak akTHBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IECTBa;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIILHOCTh B HHTEpECcax TI'PakIaHCKOro OOILEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00111€00pa30BaTEIbHOM OpraHU3alny U IETCKO-FOHOIECKUX
OpraHu3alusix;

— yMEHHE B3aUMOJICHCTBOBATH C COUMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C UX (DYHKIMSIMU
Y Ha3HA4YCHUEM;

nampuomu4ecKko20 60CNUMAaHUs:

— c(hOpPMHUPOBAHHOCTb POCCUHCKON TI'pa)KAaHCKOM HMJIEHTHMYHOCTH, MAaTPUOTU3MA, YBaKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHON, ropiocTy 3a CBOM Kpai, CBOXO
PonuHy, CBOM S3BIK M KyJbTypy, NPOLIIOE M HACTOALIEE MHOTOHALMOHAJIBHOIO HApona
Poccuu;

— ILIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, MCTOPHUYECKOMY U INPUPOJHOMY
HaCJIEUIO, MaMsITHHUKaM, TpaauuusM HapoaoB Poccum, poctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

— wupaelHas yOeKJeHHOCTb, TOTOBHOCTD K CITY)KEHHIO ¥ 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32
ero cyas0y;

@uzuueckoeo eochumanusi:

—  copMHUPOBAHHOCTh 3I0POBOTO U O€30MaCHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOLLICHUS

K CBOEMY 3/I0pOBbBIO;

mpyoo8020 60CHUMAHUA!

— TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIOOHE;

— TOTOBHOCTb K aKTMBHOM JESTEIBHOCTH TEXHOJOTHYECKON M COLMAIbHOW HAIPABIEHHOCTH,
CIIOCOOHOCTh MHHMIIMMPOBATh, IUIAHUPOBaTb M CAMOCTOSITENIbHO BBINOJHSTH TaKylO
JESTEIILHOCTB;

— UHTepec K pa3InyHbIM chepam NpoPecCUOHANbHON AESITETbHOCTH;

YEeHHOCMU HAYYHO20 NOZHAHUA!

— c(hOpMHUPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOH NMpakTHKH, OCHOBAHHOI'O Ha JUAJore KYyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

— COBEpIICHCTBOBAHHUE SI3BIKOBOM M YMTATENbCKOW KYyJIbTYPBI KaK CPEACTBA B3aUMOJEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

— OCO3HaHUE IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH NPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

9KOJI02UYECKO20 60CNUMAHUL:

— chOPMHUPOBAHHOCTh  JKOJIOTMYECKON  KYNbTYpbl, [OHUMaHHE BIUSHUS  COLMAJIBHO-
PKOHOMHYECKUX TPOIECCOB HAa COCTOSHUE NMPUPOAHOM U COLMAIBHOW Cpeibl, OCO3HAHUE
r100aTbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

— IUIAHMPOBAHME U OCYIIECTBIIEHUE AEUCTBUN B OKPYXKAIOLIEH cpeie Ha OCHOBE 3HAHMSI L€l
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— YMEHHe IIPOrHO3UPOBATh HeOJIaronpusTHhIE JKOJIOTHYECKHE MIOCJIEACTBUS
IIPEANPUHUMAEMBIX ACUCTBUI, IPEIOTBPAILATh UX;



- pacumpeHI/Ie OIIbITa ACATCIBbHOCTHU BKOHOFHHGCKOP'I HaHpaBJIeHHOCTI/I;
— OBJAQJCHUE HAaBBIKAMH  y4e€OHO-MCCIICIOBATEIBLCKOW, TPOCKTHOM W  COIHAIBHOU
IEeATEILHOCTH.

Yuumuisas cneyuguxy npeomema OOIIL 13 Buonoeus, auuHoOCmHble pe3yibmamsl 6
npocpamme KOHKpemusupoBamvl Kax:

JIP01 - chopMHUpOBAaHHOCTH TPAKIAHCKOW TO3HMIIMHU OOYYAIOIIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOTO O0IIeCTBa;

JIP02 - TrOTOBHOCTH MPOTHUBOCTOATH HACOJOTUM HKCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO(pOOMH, AMCKPUMHUHAIIMKA IO COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBLHBIM
MIpU3HAKaM;

JIP03 - chopMUPOBAHHOCTh POCCHMCKON TpakIaHCKOW HICHTHUYHOCTH, MAaTPUOTH3MA,
YBa)XEHUsI K CBOEMY Hapo/ly, YyBCTBA OTBETCTBEHHOCTH Iepes PoanHoil, ropaocTu 3a cBoi Kpaii,
cBol0 PonuHy, CBOHM S3BIK U KYJIbTYpY, IPOLIJIOE U HACTOSIIEE MHOIOHALMOHAIBHOIO HapoJa
Poccun

JIP04 - 1EHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, HUCTOPUYECKOMY M
IPUPOJHOMY HAcCJIeJUI0, MaMsITHUKAM, TpaaulusaM HapoaoB Poccum, nocrukenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIIE;

JIPOS - chopMHupOBaHHOCTH 3I0POBOTO M O€3011aCHOTO 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO;

JIP06 - roTOBHOCTB K TPYyly, OCO3HAHHE LIEHHOCTH MacTEPCTBA, TPYAOIIOOUE;

JIPO7 - TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJOTHYECKOW U COLMAIBLHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTb MHHULUUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBIINOJHATH
TaKylo J1€ITeJIbHOCTb;

JIP08 - untepec k pa3nuyHbIM cepam npodhecCuoHaTbLHOM NS TeIbHOCTH;

JIP09 - chopMupOBaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

JIP10 - coBepILIEHCTBOBAaHUE SI3BIKOBOM M YHUTATEIbCKON KYJIbTYphl KaK CpeicTBa
B3aMMOJEHCTBUS MEXKIY JTHOAbMH U TO3HAHUS MHUPA;

JIP11 - oco3HaHME LEHHOCTHM HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M MCCIIEN0BATENBCKYIO JEATENBHOCTh MHINBUYaIbHO U B TPYIIIIE;

JIP12-chopMHUpPOBaHHOCTH 3KOJIOTUYECKONW KYNIbTYpPbl, IOHUMaHUE BIUSHUS COL[UAIbHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpefbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

JIP13 - nnaHupoBaHUE M OCYIIECTBICHUE ACHCTBUUA B OKPYKAKOIIEH Cpele Ha OCHOBE
3HAHUSA LEJIeH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

JIP 14 - yMmeHue NpOTHO3MPOBATH HEOJATONMPUATHBIE 3KOJOTMUYECKHE I1OCIIEACTBUS
MPEAIPUHUMAEMBIX JIEHCTBHH, IPEAOTBPAIIATh UX;

JIP 15 - pacmmpeHue onpiTa AeSITENIbHOCTH SKOJIOTMYECKON HAPaBICHHOCTH;

JIP 16 - oBiiageHre HaBbIKaMHU y4eOHO-UCCIIEOBATEIbCKOM, IPOEKTHON U COLMAIBbHOM
JESATEIIBHOCTH.

Jna  ¢gopmuposanusi IUUHOCMHBIX Pe3YILMAMO8 Y  00VUAOWUXCA  POPMUPYIOMCA
VHUBepcaibHble yueOHbie 0eticmeust:

— YBa)XXEHHUE K UCTOPUU U JOCTHKEHHUSIM OTEYECTBEHHOIN OMOIIOTMYECKON HAYKH;

— TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30oBaHWIO, B TOM 4YHCJIE caMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEU KU3HU;

— COBEpIICHCTBOBATH UMEIOIINECS 3HAHHSI,

— JKelaHUe 0CO3HABATh CBOM TPYAHOCTH M CTPEMHUTHCS K MX MPEOAOICHHIO;

— TIOJIO)KHUTEBHOE OTHOIIEHHE K TPYY, OCO3HAHHE [IEHHOCTH MaCTepCTBa, TPYIOI00HE;

— 3HaHWE MOPAJIbHBIX HOPM U YMEHUE BBIJCIUTHh HPABCTBEHHBIN aCTEKT MOBEICHUS;



YMEHHE COOTHOCHUTD IMOCTYIKU U COOBITUS C IPUHATHIMHU 3TUYSCKUMU MPUHITUTIAMH;
MPOSIBJICHUE OMIIATHH, KaK OCO3HAHHOTO ITOHMMAHHs YYBCTB JPYTUX JIOACH |
COMEPES)KUBAHMSI UM, BBIPAKAIOMIMXCS B TOCTYNKAaX, HAMPABICHHBIX Ha TOMOIIb U
obecrieueHue 6IaronoIyqus.

pa3BUTHE PTHYECKUX YYBCTB — CThIJa, BUHBI, COBECTH KAaK PETYJISTOPOB MOPAILHOTO
ITOBEJICHMUS;

3HaTh OCHOBBI DKOJIOTUYECKOW KYIBTYpPhI: MPUHATHE IEHHOCTH MPUPOIHOTO MHPA,
FOTOBHOCTH  CJIJIOBaThb B CBOCH JCATEILHOCTH HOPMaM  IPUPOIAOOXPAHHOIO,
HEPACTOYUTEIHHOTO, 3/TOPOBHE COEPETAIONIETO MTOBEICHHS;

YCTaHOBKA Ha 3JI0POBBIN 00pa3 )KU3HU.

Dopmuposanue YV nposooumcs npu noMowu peuieHuss Cieoyiouux munogsix 3a0ay.

3a/laHusl, TIO3BOJISIIOIIME OCO3HATh COLMAIBHO-TMYHOCTHYK) LIEHHOCTh 3HAHMUS U
JeSITeIbHOCTH, JIMYHOCTHBIM POCT TaKKUe, KaK TEXHOJIOTUs MOPTQOIHO;

aHaJIU3 CUTyaluH, COJEpXkallUX LEHHOCTHO-OPUEHTUPOBAHHYIO CMBICIO-IIOMCKOBYIO
KOJUIU3HIO;

aHaJIU3 CUTYALM, COAEpKAIMX HEONPEAEIEHHOCTh, TO €CTh HE UMEIOIINX OJTHO3HAYHOTO
pemeHusl u3-3a HEMOJHOTHI, HEeI0CTaTOYHOCTH HH(popMamuu o0 o0beKTe, mporecce,
SIBIICHUU WM U3-32 HEYBEPEHHOCTHU B JOCTOBEPHOCTH UH(DOPMALINH;

aHaJM3, CONIOCTABIICHUE U OLIEHKA HH(OPMAINH U3 PA3IMYHBIX HCTOUHUKOB.

MeTalee)IMeTHble pe3yJabTaThbl

OcBoeHre mporpaMMmbl MpeaMeTa CONpoBOXAaeTcs (opMmupoBaHHEeM Yy 00yYarOIMIUXCS
METaNpPEMETHBIX PE3yJIbTATOB:

Osnadenue yHUBEPCANIbHBIMU YYEOHIMU NO3HABAMENbHBIMU OCUCBUIMU.

bazosvie no2uyecKue Oelcmeus.

CaMOCTOSATENILHO (HOPMYJIMPOBaTh M aAKTYaJHU3UPOBATH MpOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

yCTaHaBJIMBATh CYIIIECTBEHHBIN MPU3HAK WA OCHOBAHUS ISl CPABHCHHUS, KJIaCCH(PHUKAIIUH
1 0000IIIEeHN;

OTIPENENIATh 1ENU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;
BBISIBJIIATH SaKOHOMCpHOCTI/I nu HpOTI/IBOpe'-II/IH B paCCManI/IBaeMBIX SABJICHUAX

BHOCUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHHUBATH pI/ICKI/I HOCHC,[[CTBHI;’I JACATCIIbHOCTH,

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KHU3HEHHBIX TPOOIeM;

bazosvle uccieoosamenbekue 0eucmeus.:

BJIQ/IETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM NEATENbHOCTH, HaBBIKAMU
paspetnieHus npooduem;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTYalIM3UPOBATh 3a7ady, BBIIBUTATH
TUIIOTE3Y €€ PelIeHUs, HAaXOIUTh apryMEHThI I JOKa3aTelIbCTBA CBOMX YTBEP)KJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIIM3UPOBATE IIOJYYCHHBIC B XOJAC PCIICHHA 3adadyd Ppe3yJIbTaTbl, KPUTUUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

YMCTb MEPECHOCUTD 3HAHUA B IMO3HAaBaTCIbHYIO u MPAKTUYCCKYIO oOmactu
KU3HEEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE TOIXObl U PEIICHHUS,

paboma ¢ unghopmayueu:

BJIAJETh HaBbIKAMHM TMOJY4YeHHUs HWHGPOpPMALMM M3 MCTOYHUKOB pasHBIX THUIIOB,
CaMOCTOSITEJIbHO OCYHIECTBIIATh IOUCK, aHaIM3, CUCTEMATU3alUI0 U HMHTEPIPETALHIO
UHGOPMALIUU PAa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

CO3/1aBaTh TEKCThI B pa3IMYHbIX (popMaTax ¢ yueToM Ha3HaueHus: HHGOpMaIUU U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3YyaJIN3allUH;



— OICEHUuBAThb I[OCTOBCpHOCTB, JICTUTUMHOCTBH I/IH(bOpMaI_II/II/I, €€ COOTBCTCTBUC HpaBOBBIM nu
MOPaTbHO-3THYESCKUM HOPMaM;

— HCIIOJIB30BaThb CpeI[CTBa PIH(i)OpMaLII/IOHHBIX 58 KOMMyHI/IKaLII/IOHHBIX TeXHOJIOI‘I/Iﬁ B
peIIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3a/1a4 C COOJII0ICHUEM
TpeOOBaHUN SPrOHOMHMKH, TEXHHKH O€30MacHOCTH, THUIHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATHYECKHUX HOPM, HOPM MH()OPMAIIMOHHON O€30ITaCHOCTH;

— BJIQJICTh HABBIKAMU PACIIO3HABAHUS M 3aUIUTHI HH(POPMANU, HH)OPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

Osnadenue yHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OCUCTEUAMU.
co8MeCmHas 0esimelbHOCMb.

— TIOHUMATh U KCIOJIH30BaTh MIPEUMYILIECTBA KOMaHIHOW U UHIMBUIYAIbHOU PabOTHI;

— I[PUHUMATH LEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPIAWHHUPOBATH
JIEUCTBUA MO €€ NTOCTHKEHUIO: COCTABIIATH IJIAH JEUCTBUM, PACIIPEIEIATh POJIU ¢ YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

— KOOPAMHHUPOBATH M BBHINOJHATH PabOTy B YCJIOBHUSIX pPEAJIbHOr0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

— OCYWIECTBJISITh ITO3UTUBHOE CTPATETHMYECKOE IOBEJICHUE B PA3JIMYHBIX CUTyalHUsX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Ognaoenue yHUBEPCANbHLIMU Pe2YIAMUBHLIMU OCUCMBUAMU.
CcO8MeCmHas 0esimelbHOCMb.

— TIOHWMMATh U UCIIOJIH30BaTh MIPEUMYILIECTBA KOMAHAHOW U MHIUBUIYAIbHOU PabOTHI;

— I[PUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JICUCTBUA MO €€ JOCTHKEHUIO: COCTABIISITH IJIAH JICVCTBUM, paCIPENEIIATh POJIA C YYETOM
MHEHUH Y4aCTHUKOB 00CYKJIaTh pe3yIbTaThl COBMECTHOM paboThI;

— KOOPJAMHHUPOBATH M BBHIMOJNHATH PAOOTy B YCJIOBHUSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

— OCYWIECTBJISITh ITO3UTUBHOE CTPATETHMUECKOE IIOBEICHUE B PA3JIMYHBIX CHTYaLUSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM;

npunsmue ceos u Opyeux aoetl

— T[PUHUMATh MOTHBbI W AapryMEHTbl JPYIrUX JIIOJEHM TpU aHajdu3e pe3yJbTaToB
JIEATEIIbHOCTH;

— TpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha OMINOKY;

— pa3BUBaTh COCOOHOCTH MOHUMAThH MHP C TIO3HUIIMU JPYTOTO YETIOBEKa.

Yuumuwisas cneyughuxy npeomema OOII. 13 bBuonocus, memanpeomemmuoie pe3yivmamol 8
npozpamme KOHKpPemu3upo8aubvl Kax.

MPO01 - ymerb camMoOCTOSTENIBHO (OpMYyNIHpOBaTh W AaKTYalIM3UpOBaTh MpPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE, ONPEACNATH LEIH JEATEIbHOCTH, 3a4aBaThb IapaMeTpbl U
KPUTEpUU HUX JOCTHKEHHS, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pEe3yNbTaTOB LIENIAM, OLIEHUBATH PUCKH IOCIEACTBUN AEATEIBHOCTH;

MP02 - BianeTh HaBBIKAMU Y4€OHO-HCCIEIOBATEIHCKON U MPOEKTHOW NEATENTbHOCTH,
HaBBIKAMU pa3peleHus mpooiem;

MPO03 - BBIBIATE NPUYNHHO-CIEICTBEHHBIE CBA3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PpELICHUs, HaXOOUThb apryMEHThl M1 JI0Ka3aTelbCTBA CBOUX
YTBEPKJICHHM, 3a1aBaTh NapAMETPbl U KPUTEPHUH PELICHUS;

MP04 - aHanu3upoBaTh MOJYYEHHBIE B XO/I€ PELIEHUS 3a/1aull PE3YJIbTAThl, KpUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

MPO5 - yMmeTh NEpEeHOCHTb 3HAaHUS B I03HABATEIbHYI0 M IMPAKTHYECKYIO OOIacTH
KU3ZHENIEATEIIbHOCTH;

MPO06 - ymeTh HHTEIpUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeil;

MPO7 - BBIABUraTh HOBBIE UJIEH, IIPEJIAraTh OPUTMHAIBHBIE MOJXO0/IbI M PELICHUS;



MPO08 - BnaseTh HaBBIKAMH TMONYYCHHS HMHPOpPMAIMH W3 UCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSTENIBHO  OCYILECTBIIATh TOWUCK, AaHAJIW3, CUCTEMAaTU3alMl0 W HHTEPIPETALUIO
uH(GOpPMAIIUU PA3IMIHBIX BUIOB U (OPM MPEICTABICHUS;

MP09 - co3naBaTh TEKCTHI B pa3IMUHbIX (hOopMaTax ¢ yueTOM Ha3zHaYeHUs MHPOpPMAIUH U
[EJICBON ayTUTOPUH, BRIOMPAst ONTUMAILHYIO0 (hOpMY NIPEICTABICHUS U BU3YAITH3AIUH;

MP10 - oueHuBaTh IOCTOBEPHOCTH, JIETUTUMHOCTh HH(GOpPMAIMU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIbHO-3TUYECKUM HOPMaM;

MP11 - ucnosib30BaTh cpecTBa HHOOPMAITMOHHBIX M1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHHU3AIMOHHBIX 337a4 C COOJOJICHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepexeHus], IPaBoOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€3011acHOCTH;

MP12 - BnajeTh HaBbIKAMHU PACIIO3HABAHUS U 3aIIUTHI HHGOPMAIMH, HHPOPMAITMOHHOMN
0€30I1aCHOCTH JINYHOCTH,

MP13 - n§puHMMaTh LEIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JICUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATD IUIaH ICUCTBUN, PACIIPEAEIATD POJIU
¢ Y4ETOM MHEHHI Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

MP14 - KOOpAMHHPOBATH U BBITIOIHATE PAOOTy B YCIOBUSX PEATBLHOTO, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

MP15 - ocymiecTBIsATh MO3UTUBHOE CTPATETUYECKOE TIOBEICHHUE B PA3TUYHBIX CUTYAIUAX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEeHHE, ObITh HHUIIUATUBHBIM;

MP16 - npuHMMaTh MOTUBBI M apryMEHThl JPYIHX JIOACH MpU aHAINW3E pPe3yJIbTaTOB
JIeATEIbHOCTH;

MP17 - npu3HaBaTh CBOE MPaBo U MPaABO JPYIUX JIOAECH Ha OIINOKY;

MP18 - pazBuBaTh ClIOCOOHOCTH MIOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

Jis opMupoBaHUS MeTalpeiIMEeTHBIX Pe3yJIbTaToB Yy oOydarommxcs (HopMUpPYOTCS
YHHUBEpCaJIbHbIC yUeOHbIE IEHCTBUSA:

PerynsatuBHbie

— IeJIeToyiaraHne, KOria CTY/IEHT YMEET CTaBUTh Iiepei COOOH 1elTb U 33/1a4H B O0yUCHHH;

— IUIAHMpPOBAaHME, KOTJAa OH MOJXET COCTaBUTh IUIAH JEWCTBUM M JOCTH)KEHHUS
OIPENIENIEHHOTO PE3YIIBTATA;

— TIPOTHO3MPOBAaHME — ATO CHOCOOHOCTh CIPOTHO3UPOBATH  pPE3ylbTaT M €ro
XapaKTEPUCTHKH, IPUHATH MEPHI JUIsl YIYUILIEHUS UTOTA CBOEH AESITENbHOCTH;

— KOppEeKLHs — WM3MEHEHHE  IUIAHOB IIPU IPOMEXKYTOYHOM AaHAIW3€ WIN IOSBICHUU
JIOTIOTHUTEIbHBIX OOCTOSATEIbCTB;

— OLEHKa — yMEHHUE OLEHUTh caMoro ce0s, YCBOCHHBIH MaTepuasl U 00bEM TOrO YTO emé
MPEJICTOUT U3YUUTD;

— CcaMOperyJslMs, KOorja CTYJEHT MOXKET IpPEeO0JI0JIEBaTh BO3MOJXKHBIE MPENATCTBUS U
paspemats KOH(QIMKTHBIE CUTYal[UU B KOJIJIEKTUBE WJIN TPYTIIIE.
Ilo3HnaBaTenbHbIE

— TIOCTaBUTH LEJIb U3YUYEHHUS;

— CO3/aTh AJITOPUTM JAEATEIbHOCTH;

— HallTu uHdopmanuo;

— HCIIOJIb30BaTh Pa3IMYHbIE METO/Ibl TOUCKA (PaKTHUECKUX JaHHBIX;

— BbIOpaTh Haubosnee 3pPEeKTUBHBIE U3 HUX;

— U3YYUTh MaTepUaibl IPU MOMOIIU CMBICIIOBOTO YTEHUS;

— CTPYKTYpHUPOBATH MOJIYYEHHYIO HH(POPMAIHIO;

— CJenaTh OCO3HAHHBIE BBICKA3bIBAHUS O TOM, YTO U3YUMII.
KommyHnukatusHbie VY /]

— HaxOJHTb BBIXOJI U3 CIIOPHBIX CUTYaIlUil U HE CO3aBaTh OTKPBITHIX KOH(IUKTOB;

— NPUHHUMATH PELIEHUS U TPAMOTHO OTCTaUBaTh CBOIO TOUKY 3PEHUS;

— TpaBWIbHO (POPMYIHPOBATH U CTABUTH BOIPOCHI;



— 4&TKO U TOJHO BBIPAXKaTh MBICIIH;

— KOHTPOJIUPOBATh CBOE MOBEJECHUE U MMOBEACHNUE MAPTHEPOB B IPYIIIIE;
— - KOPPEKTHPOBATH €T0 MPHU HEOOXOAUMOCTH;

— -COTPYAHMYATH C OAHOTPYNITHUKAMH U [1€JarOroM.

dopmuposanue Y'Y /I mpoBOIUTCS IPH MTOMOIIH PEIISHUS CISAYIOMNX THIIOBBIX 3a7a4 10
pazzenam:
— VYueHwue o KJIeTKe;
— 3aKOHBI HACIICICTBCHHOCTH;
— OCHOBBI TEOPUH IBOJIOLINH;
— OCHOBBI DKOJIOTHH.

IIpeaMeTHbIE pe3ybTAThI

I[To yuebnomy mnpeamery OOIL13 buosoruss (0a30BbIi ypOBEHB) TpeOOBaHUS K
MPEIMETHBIM pPe3yJibTaTaM OCBOCHHS 0a30BOTO Kypca JOIKHBI OTPAKaTh:

ITP601-chopMUpOBaHHOCTh 3HAHWA O MECT€ W POJIM OHWOJOTHU B CHCTEME HAYYHOTO
3HaHUS; PYHKIIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS JKU3HCHHBIX MTPOOIIeM;

ITP602-chopMUPOBAHHOCTh YMEHHSI PACKPBIBATh COAEPKAHME OCHOBOIIOJIAraOIINX
OMOJIOTMYECKUX TEPMUHOB U TOHSATUM: )KU3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, B, TIOMYJISAIHU,
JKOCHCTEeMa, OHOleHO3, Onocdepa; MeTtaboau3M (0OOMEH BEIISCTB W IPEBpAIICHUE SHEPIHH),
romMeoctas (camoperyismnus), OWCHHTe3 OeiKa, CTPYKTypHash OpraHW3allvs >XUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOBOCIIPOU3BeIeHUE (PEPOIYKIHs), HACTIEACTBEHHOCTh, K3MEHYHBOCTh, POCT
Y pa3BUTHE, YPOBHEBAs OpraHU3AIINS;

ITP603-chopMUPOBAHHOCTh YMEHHSI PACKPBIBATH COAEPKAHME OCHOBOIOJIAraOIIUX
OMOJIOTMYECKUX TCOPUN U TUIOTE3: KIETOYHOU, XPOMOCOMHOW, MYTallUOHHOM, IBOTIOIIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEIOBEKa,

ITP604-chopMUPOBAaHHOCTh YMEHHUSI PACKPBIBATH OCHOBOTIOJIATAONIUE OHOJIOTHYSCKUC
3aKoHbI ¥ 3akoHoMepHocTH (I'. Menaens, T. Moprana, H. M. BaBunoga, D.1'ekkens, ® Mroinepa,
K. bapa), 1 X IpUMEHUMOCTb K JKUBBIM CHCTEMaM;

ITP605-npuobpeTeHne OmbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOI'O MO3HAHUSA,
WCIIOJIB3YEMBIX B OMOJIOTHHU: HAOIIOIEHUS] M OMMCAHMS KUBBIX CHCTEM, MPOIECCOB U SBJICHUII;
OpTraHHU3aIMH U MPOBEICHUS OMOIOTUYECKOTO SKCIIEPUMEHTA, BHIABI)KCHUS TUIIOTE3, BHISABICHUS
3aBUCUMOCTH MEX]y HCCIEAyeMbIMHU BEIUYMHAMU, OOBSICHEHUS TOJYUYECHHBIX PE3YJIbTaTOB U
(dbopMyIHUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMNEM HAyUHBIX MOHITHIA, TEOPHI U 3aKOHOB;

ITP606-chopMUPOBAHHOCTh YMEHHS BBIJCNATh CYLIECTBEHHbIE NPU3HAKH BHPYCOB,
KJIETOK MPOKApUOT U SYKAPHOT;, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoLeHO30B U 3KOCHCTEM; OCOOCHHOCTM MpPOLECCOB OOMEHa BEIIECTB W IPEBpALICHUS
DHEPruM B KJETKe, (POTOCUHTE3a, MIACTUYECKOTO M JHEPreTHYeCKOoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, M€i03a, OIUIOJJOTBOPEHHUS, Pa3BUTUS U PA3MHOXKEHUS, WHAUBUAYATHHOTO Pa3BUTHUS
opranu3Ma(oHTOreHe3a), 00pbOBI 3a CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOWUTaHMs, BIHMSHUS KOMIIOHEHTOB JKOCHUCTEM,
AQHTPOTIOTEHHBIX H3MEHEHUHW B HKOCUCTEMAX CBOEH MECTHOCTH, KpPYrOBOpPOTa BEIIECTB U
MIpeBpalleHre YHepTuu B onocdepe;

ITP607-chopMUPOBAaHHOCTh yMEHHUsI pelIaTh OHOIOTUYECKUE 3aJadyd, COCTaBISATh
TEHOTHUITMYECKUE CXEMBbl CKPENIMBAaHMs [IJI1 pPa3HBIX THUIOB HACJIECIOBAHUS MPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMBI TIEPEHOCA BEIIECTB M YHEPTUU B DKOCHCTEMax (LIEeMU MUTAHUS,
MUIIEBBIE CETH);

ITP608-chopMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  OICHMBATh  WH(POPMAIUIO
OMOJIOTMYECKOTO COJCpP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX
HUCTOYHUKOB(CpEJACTBA  MaccoBOW  HWH(OpPMAIMK,  HAYYHO-TIOMYJISIPHBIE  MaTepuabl);
WHTEPIPETHPOBATh ITHYECKUE ACTIEKTHI COBPEMEHHBIX HCCJIEAOBAHUI B OMOJIOTHH, MEIUIIUHE,



OMOTEXHOJIOTHH;, paccMaTpuBaTh TI00ATbHBIE JKOJOTHYECKHE MPOOIEMBl COBPEMEHHOCTH,
(GbopMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HITHIO;

IMP609-chopMUpOBaHHOCTh YMEHHUH CO3/1aBaTh COOCTBCHHBIC MHUCHMEHHBIC M YCTHBIC
COOOIlleHUsI Ha OCHOBE OMOJIOTMYECKOM MH(OpMAIMK U3 HECKOJIBKHX HCTOYHUKOB, I'PAMOTHO
UCTIOJIb30BaTh MOHATHIHBIN anmapar OHMoJI0Truu;

ITP610-chopMUpOBAaHHOCTh YMEHUSI NMPUMEHATH IMMOJTYYEHHBIC 3HAHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBJICHUH, IS PUHATHS TIPAKTUYECKUX PEIICHUI B ITOBCEIHEBHOM
YKU3HU C 11eJIbl0 obecrieueHus: 6€30MacHOCTH CBOETO 370POBbs U 3/I0POBbsSI OKPYKAIOUINX JIOCH,
COONIOACHMST 3JI0POBOTO 00pa3a »KW3HU, HOPM TPaMOTHOTO TIOBEICHUS B OKpYXKaIoIIeh
IPUPOIHOIN cpelle; MOHUMaHHEe HEOOXOJUMOCTH HCIOJBb30BAHMS JOCTHIKEHHUI COBPEMEHHOMN
OMOJIOTUY ¥ OMOTEXHOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOOIb30BAHHS,



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

Koapbl
HaumeHnoBaHue pazaeiioB Coaep:xanue yueOHOro Mmarepuasia u GopMbl OPraHMu3anMH 1esITeIbHOCTH O0bem pe3y.IbTaTOoB
U TeM o0yyarommxcst 4acos
y ocsoenns OOII
1 2 3 4
Pa3nea 1. Knerka - cTpyKTypHO-(pyHKIMOHAJIBbHAS €ANHULA )KUBOT'0 18
Conep:xanue yueOHOro MaTepuasa 2 JIP 09
JIP10
Jlexuust Nel. CoBpemeHHble oTpaciau OMoJoruueckux 3HaHui. CBs3b OMOJIOTHHU C 2 JIP11
IPYyTUMH HayKaMu: Onoxumusi, 0nodusnka, Ononuka, renoreorpadus u ap. Poib MPOS
Tema 1.1. BHOJIOrHSI KaK U MecTo OMoI0ruu B (POPMUPOBAHUN COBPEMEHHON HAY4YHOM KapTHHBI MUDA. MP09
Hayka. O6mas VY poBHM opraHu3anuy kuBoi Matepun. O0Ias XapaKTepUCTHKA KU3HHU, CBOICTBA MP10
XapaKTePHCTHKA KU3HH., | KUBBIX CHCTEM. XUMHYECCKUH COCTAB KIIETOK. MP11
MP12
JleMoHCTpanuM. BUOJIOrMYeCKUE CUCTEMBI Pa3HOIO YPOBHS: KIIETKA, OPraHM3M, MP18
MOMYJISIHS, SKOCHCcTeMa, Onochepa Kak mpeaMeTr u3ydenus ouosnorun. LlapcTa IIP608
KUBOU MTPUPOJIBI. TIP609
Conep:xanue yueOHOro MaTepuasa 6 JIPO1
JIP02
Jlekums Ne2. Knerounas teopus (T.1lBann, llneiinen, P. Bupxos). OcHoBHBIE 2 JIPO3
II0JIO’KEHHSI COBPEMEHHOM KJIETOYHON TeOpUH. THUIBI KJIETOYHON OpraHU3aluu: JIPO4
Tema 1.2. CTpykTypHO- MIPOKAPUOTUYECKUI U yKapruoTudeckuil. OJTHOKIETOUHbIE U MHOTOKJIETOUHBIE JIPOS
(pyHKIHMOHA/IBLHAS opranu3msl. CTpoeHHE NPOKAPUOTUYECKON KIETKU. CTpOEHUE DyKapHOTUYECKON JIPO7
OpPraHMu3auMs KJIETOK kieTku. Heknerounsie popMmel xku3HU (BUpYCHl U OakTepuodaru). JKusHb u JIPO8
Hay4Has AeATeIbHOCTh NEpBOOTKpbIBaTest Bupycos /I.11 MBanoBckoro. JIP10
. JIP11
Jemonctpauuu. [Toprper [I.1. iBanoBckoro. Pucynku: Bupyc tabaunoit MPO1

Mo3anku. CxeMaTuyeckoe n3oopaxkenue (ara.




[IpuobOperenne onbiTa NPUMEHEHUS TEXHUKH MHUKPOCKOIHMPOBAHUS  IIPU

MPO02

BBITIOJITHCHUH MPAKTHYECKUX padoT. MPO06

IIpakTnueckoe 3ansatue Nel. «CTpoeHue KIETKHU (pacTeHUs, )KUBOTHBIE, TPUObI) U MP09

KJICTOYHBIC BKJIFOYCHHS (KpaxMmaj, KapOTHHOHIBI, XpomoruiacTel)». [loaroroska MPI11

MHUKPOIIPENapaToB, HAOIIOAEHNE ¢ TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE Pa3IHUnil MP18

M3y4aeMbIMU 00BEKTaMH, (OPMYITMPOBAHUE BHIBOJIOB. I1P602

I1P603

IIpakTuyeckoe 3anaTueNe2. Bupycusie u 6akrepuanbHbie 3a0oneBanus. O0mue [IP606

MPUHLIMIIBI UCTIOJIb30BaHMS JIEKAPCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHUS IIPG10

aHTHOWOTHKOB.  [IpencraBieHne yCTHBIX  COOOIIEHWH ¢  MPE3eHTAIUeH,

MTOATOTOBJICHHBIX IO MEPEYHI0 HCTOUHHUKOB, PEKOMEHIOBAHHBIX MIPENoJaBaTesieM

Conep:xanue yueOHOro MaTepuasa JIP09

JIP11

Jlekumsa Ne 3. XpomocomHas Teopus T. Moprana. KusHp u HayuHas MPO5

JesITeIbHOCTh aMEePUKaHCKOT0 AMOpuoIiora, reneTrka Tomaca Moprana. CtpoeHue MPO6

XpoMocoM. XPOMOCOMHBIM HAa0Op KJIETOK, 'OMOJIOTUYHBbIE U HETOMOJIOIMYHBIE MPOS8

XPOMOCOMBI, TaINTIOUIHBIA U TUILUIONAHBIN HaOop. Hykinennossie kucnotsl: JTHK, MP18
Tema 1.3. CTpyKTypHO PHK, HaxoxneHue B KJIETKE, UX CTPOEHUE U (PYHKLIHUU. ManI/ILIHI)Iev IIPOLIECCHl B IP603
(YHKIHOHATL HEIE KIETKE: PerlIMKaLus, OouocuHTe3 Oenka, penapauus. ['eHeTHYeCKUil KO U €ro TIP604
(akTOpBI HACIEACTBEH- CBOMCTRA. I1P607
HOCTH. Jemoncrpanuu. dotorpaduu cxem CTpoeHHUs xpomocoM. Tabnuna

TeHETUYECKOT0 KO/1a.

IIpakTnyeckoe 3anaTue Ne3. Penienne 3a1a4 Ha onpezeneHue

MIOCJIEZI0BATEIBLHOCTH HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME M Ha OIpeziesieHue

IIOCJIE0BATEIBHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT, B CIIy4yac U3MEHEHUS

rocienoBarenbHocTH Hykieotunos JTHK.

Conep:kanue y4e0OHOro MaTepuasa JIP11
Tema 1.4. OOMeH BelecTB MPOS
u npespamenue yneprun | Jlexuust Ned. [onstre MeTabo1M3M. ACCUMUIIALMSA U IUCCUMUISLINS - 1IBE MP10
B KJIETKE. CTOpOHBI MeTabomm3Ma. TUIbl 0OOMEHa BEIIECTB: aBTOTPO(HBIN U reTePOTPOQPHBIH, TIP609

a’poOHbIi 1 aHa’poOHbIN. [InacTuueckuit oOMeH. POTOCHHTE3. XEMOCHHTE3.




Jemouncrpanun. Cxema potocuuTe3a. CXeMbl JHEPTETUYECKOT0 OOMEHA U
OnocuHTesa OeKa.

Coaeprxanue yueOHOro MaTepuaJa 4 JIP11
JIP16
Jlekumst NeS. KiietouHbld 1UMKJI, €ro nepuoisl. MuUT03, €ro craauud u 2 MPOS8
Tema 1.5. JKusHeHHbII IIPOUCXOAIIME IPOLECChl. buomormyeckoe 3HayeHue MUTO3a. Melo3 U ero MP09
UK  KJeTkH. Muro3. | ctaguu. [ToBegenue xpomocom B meiose. Kpoccunrosep. buonornyeckuii cMbIci MP13
Meiios. Meiio3a. TIPG08
B I1P609
demoncrpauun. Pucynku: «Jlenenue kietkny, «Cxema mutozay, «Da3sl Mel03ay, IP610
« CxeMa KpOCCUHTOBEpay.
Kourpoabsnas padora Nel | «MoJieky/JsipHbIH YPOBEHb OPraHU3aIUHU KUBOT0» 2
Paspnen 2. CtpoeHue u GpyHKUMH OpraHusma. 22
Coaep:xanue yueOHOro MaTepuasia 2 JIPO9
JIP10
Jlekuust Ne 6. MHOrok/IeTOYHbIE OPraHU3MBbl. B3aMMOCBSI3b OPraHOB U CHCTEMBI 2 MP04
Tema 2.1. CTpoenne | OpraHoB B MHOIOKJIETOYHOM opraHuzMe. I'omeocra3 opraHusmMa U €ro MPO5
opraHmusma. MO/IEpKAHUE B TIPOIIECCE KU3HEACATEIHHOCTH. MP09
y ITP603
JdemoncTpanuu. Pucynku: «B3anMocBs3b opraHoB pacTeHui», «CrucremMa opraHoB [IPG05
YeJoBeKay, «buoXuMuyecknii MeXaHu3M MOoIJIeP KaHus TOMEOCTa3ay.
Conep:xanue yuyeOHOro MaTepuaJia 2 JIPO3
JIP10
Tema 2.2. ®opmbl Jleknmusi  Ne7. @opMbl pa3MHOXKEHUST OpraHu3MoB. becrnoioe u 1ojioBoe 2 JIP11
Pa3MHOKEeHUSH Pa3MHOKCHHUEC. BI/II[BI 0ecI10J10r0 PA3SMHOXKCHUA. ITonoBoe Pa3MHOXKCHUEC MPO1
OpraHu3MOB. I'ameTorenes y ’kuBoTHbIX. CriepMarorenes u oorenes. CTpoeHue NojJ0BbIX KIETOK. MP04
OmnonorBopenue. JKnu3Hp U HayyHasl 1€ATEIbHOCTh FeHeTuKa u smopuonora b. JI. MPO5

ActaypoBa. KiioHrupoBaHue >KUBOTHBIX (ITpOOJIEMbI KIIOHUPOBAHUS YEIOBEKA).




MPO06

JdemoncTpanuu. O6pa3oBaHue IMOJIOBBIX KJIETOK. BUIbI Gecronoro u mojoBOro MPO7
pasMHOXKeHus. MHorooOpasue opranu3MoB. OCHOBHBIE ATambl KIOHHUPOBAHUS I1P601
KUBOTHBIX. [1P603
I1P605

Conep:kanue y4yeOHOro MaTepuasia JIPO8

JIP09

Jlekumsa Ne8. nauBunyanbHOE pa3BUTHE OpPraHU3MOB. OMOpPHUOTE€HE3 M €ro JIP10

cranuu. [loctamMGpuonanbubiil nepuoa. Ctaauu NocTIMOPHOHATBHOTO PA3BUTUS Y MPO1

Tema 2.3. OHTOreHes YKUBOTHBIX M yenoBeka. [Ipsimoe u Henpsimoe pasButhe. buosnornyeckoe crapenue MPO02
pacTeHmii, ’)KUBOTHBIX U 1 CMEpTD. MPO03
YeJI0BeKa o MP04
JemoncTpanun. UHauBuayanbHOE pa3BUTHE OpraHu3Ma. DMOPHOHAIBHBIN 3Tan MP09

OHTOTreHe3a. THUIIbI MOCTAMOPHUOHAIBHOTO PA3BUTHSI OPTaHU3MOB. MP13

IIpakTnueckoe 3ansaTue Ned. OCHOBHBIE CTaAMM SMOPUOHAIBHOTO Pa3BUTHS MP15

opranusma. [loctamOproHanbHOE pa3BUTHE. 11P607

Coaep:xanue yueOHOro MaTepuasia JIP10

JIP11

Jlekuust Ne9. OCHOBHBIE TOHSTHS T€HETUKU. 3aKOHOMEPHOCTH 00pa30BaHUsI TaMeT. MPO1

3akousl I'. Mennens (MOHOTMOpUIHOE W MOJUTHMOPUAHOE CKPELIUBAHUE). MPO02

BzaumoneiicTBue reHos. MPO0O4

MP18

Tema 2.4. demoncTtpauuu. Pucynku:» Iluronormdeckue OCHOBBI ~ MOHOTHOPHIHOTO [IP602
3aK0HOMEpPHOCTH cKpeuuBaHus», «CxemMa HaclelIOBaHWS TPU3HAKa B CJIy4yae HEIMOJHOIO [IPG04
HacJIeA0BaHUA. AOMUHHUPOBAHU)). CxeMa HaclieqoOBaHUS IIPHU3HAKOB IIpH )II/IFI/I6pI/II[HOM TIP607
CKpELIMBAaHUH. [IPG08

IIpakTuyeckoe 3ansitue NeS. PemreHne 3amad Ha omnpeneneHue BEPOSATHOCTH
BO3HUKHOBEHUS HACJEICTBEHHBIX MPU3HAKOB IPU MOHO-, M-, MOJIUTHOPHUIHOM,
AHAIIM3UPYIOIIEM M HCIIOJHOM JOMHWHHPOBAHUN CKPCIIHBAHUAX. Cocrasiienue
TEHOTUIINYECKUX CXEM CKpEIIMBaHUIA.




Conep:xanue yueOHOro MaTepuasa

JIP0O9

JIP10
Jlexnust Ne10.3akonbl T. Moprana. CuensieHHoe Hacle10BaHUE T€HOB, HapyLIEeHUE MPO1
cueruieHus. HacnenoBanue npu3HakoB CLEIIEHHBIX C I10JIOM. MPO03
MPO5
Tema 2.5.CuenieHHoe Jemoncrpanuu. Tabmuna CrierieHHOE Hacae0BaHKE. MP13
HacJIeJ0BaHHe IPU3HAKOB.
A P MP14
IIpakTnyeckoe 3ansiTueNe6. Pemienue 3agau Ha onpeeseHUE BEPOSATHOCTH MP16
BO3HUKHOBEHHMSI HACJEICTBEHHBIX MPU3HAKOB MPU CIEIUICHHOM HAacCJIeI0BaHUH. MP18
CocraBiieHrEe TeHOTUIIMYECKUX CXEM CKPEIIUBAHHUS. 11P604
I1P608
Conep:xanue yueOHOro MaTepuasa JIPO3
JIP04
Jlexnms Nell.M3mMeHYMBOCTD NPU3HAKOB. BUIbl N3MEHYMBOCTHU: HACIIEICTBEHHAS JIPOS
U HEHACIEJCTBEHHAas. 3aKOH TIOMOJIOTMUYECKHUX ps/I0OB B HAcCJEICTBEHHOU JIP09
nsmenunsoctn (H.M. Bapunos). MyranuonHnas Teopus HM3MEHYMBOCTH. Buubl JIP10
Tema 2.6. MyTalui W NpUYMHBI BO3HUKHOBeHMs. Kapuorun denoBeka HacnencrBeHHble JIP11
3akoHOMepHOCTH 3a0oJeBaHMsl YeNOBeKa. BOJIE3HHM ¢ HACIEICTBEHHOH NpPEApacioiokXeHHOCTHIO. MP04
U3MEHYMBOCTH. 3HaueHHe MEAUIMHCKONW F€HETUKHU B MPEIOTBPALICHUU U JIEYEHHH T'€HETUYECKHUX MPOS8
3a00JIeBaHUI YelOBEKa. [1P603
I1P605
IIpakTHyeckoe 3ansaTHe Ne7.Penienue 3a1a4 Ha ONpeACIICHUE TUIIA MyTalluy IPU [IP607
nepeiaye HacaeICTBEHHBIX IPU3HAKOB, COCTABIEHNE TEHOTUITMYECKHUX CXEM
CKpEILMBaHUS.
Konrtpouabnas padora Ne2 | «CtpoeHue U QyHKIIMH OPraHU3Ma»
Paznen 3. Teopusi 3Boj1IouNu
Conep:kanue y4e0OHOro MaTepuasa JIPO1
Tema 3.1. UcTopusn JIP09
3BOIIOIMOHHOrO yuenns. | Jlekuuss Nel2.Ilepsoie sBomonmonnsie kouueniuu (K. b. Jlamapka, XK. JL JIP10
MHEKpPO03BOJIIONHUS. broddon). IBomonnonnas teopus Y. Jlapsuna. CuHTETHUECKAS TEOPHS IBOIOIIUI MPO1

U €€ OCHOBHBIC IOJIOXKECHHS. MI/IKpOSBOJ'IIOI_[I/ISL HOHyJ'IHLII/IH KaK 3JICMCHTAapHasd




€IMHUIIA SBOJIIOLUH. [ eHeTHYeCKre OCHOBBI HBOJIOIUH. DIEMEHTapHbIe (PaKTOPHI

MPO02

ABONIONMU. EcCTecTBEHHBI OTOOpP - HampaBJIAIONIMN  (PaKTOp HIBOJIIOIUH. MPO3
BunoobpaszoBanue kak pe3yabTaT MUKPOIBOIIOIUH. MPO0O4
MP12
I1P603
JMemoncrpanun. Kpurepuu Buzna. CTpyKkTypa HOIMYJIALHH. [1P605
I1P609
Coaep:xanue yueOHOro MaTepuaJia 2 JIPO3
JIP09
JlekuuaNel3.  Makpossomonuss. @DopMbl U OCHOBHBIE  HAIpPaBJICHUS 2 JIP11
Tema 3.2. Maxposso.mo- makpospoiroruu  (A. H. CesepuoB). Ilytu nmoctukeHuss OHOIOTHYECKOTO MPO3
nas. BosHUKHOBEHHE H nporpecca. CoxpaHeHue OuopasHooOpasus Ha 3emsie. [UMOTE3bl M TEOpUU MPO5
PasBHTHE JKH3HA Ha BO3HUKHOBEHHUA *U3HU Ha 3emuie. [losBieHHe MepBBIX KIETOK U WX JBOJIOIUS. IIPG07
3emue. [Ipokapuotrsl u »ykapuothl. lIponcxokeHue MHOTOKJIETOUHBIX OpPraHU3MOB. TIPG09
Bo3HMKHOBEHHE OCHOBHBIX IIAPCTB ASYKapuOT. AHAlW3 M OLIEHKA Pa3IUYHbIX
TUIOTE3 IPOUCXOXKIECHUS KU3HU.
Conep:xanue yueOHOro MaTepuasa 2 JIP09
JIP10
Jleknms Nel4. Aurpononorus — Hayka o yesoBeke. CucTeMaTH4ecKoe TOJI0KEHNE 2 JIP11
yenoBeka. CXOACTBO U OTJIMYME YEJIOBEKAa C KXUBOTHBIMH. OCHOBHBIE CTaJHMH MPO1
Tema 3.3. IIpoucxo:kaenune | aHTPOIOreHe3a. DBOJIIOLNSA COBPEMEHHOI'O YEJIOBEKA. YenoBedecKkue pachl U MX MPO02
YyejioBeKAa - aHTPOMOreHe3. | €IMHCTBO. Bpems u myTu paccesieHus yenoBeka 1o miaaHere. [IpucnocobieHHOCTh MPO03
YeJI0BEKA K Pa3HBbIM YCIIOBUSIM CPEJIBL. MP04
I1P603
JeMoncTpanum. YepThl cX0/ACTBa U pa3iUyusl YeJOBEKa M JKMBOTHBIX. UepThbl [1PGO5
CXOZCTBA YEJIOBEKA U IIPUMATOB.
Pa3nea 4. dxosorus 20
Conep:kanue y4e0OHOro MaTepuasa 2 JIPO9
Temad.1.9kon0rn4eckue JIP12
dakTopsl u cpeanl sxu3nu. | Jexkuusa Ne 15. Cpenpl oOuranus OpPraHu3MOB: BOJIHAs, Ha3€MHO-BO3JyIIHas, 2 JIP13

MOYBCHHAsA, BHYTPHOPraHU3MCHHAA. DU3UKO-XUMHYECKHE OCOOEHHOCTH cpea




obutanus opranu3moB lIpucnocoGienust OpraHu3MOB K JKU3HU B Pa3HBIX Cpeaax. JIP15
[TonsiTue skonornueckoro gakropa. Kmaccubukamus sKonorudeckux (akTopoB. MP04
[TpaBuno muaumyma FO. JInbuxa. 3akon TonepantHoctu B. llendopna. MPO5
MPO06
JleMoHcTpanuu. JKonornyeckue GakTopsl U UX BIUSHUE HA OPTaHU3MBI. MP18
I1P605
Coaeprxanue yueOHOro MaTepuaJa
JIP09
Jlekuust Ne 16. Dxonoruueckas XxapakTepUCTUKa BUJIa U MOIMYJISIIHH. JIP10
DKoJjoruyeckasi HUIa BU1a. DKOJIOTMUYECKHE XapaKTEPUCTUKHU MOMYJISALUH. JIP11
CooOmiectBa 1 sKocucTeMbl. buorieHo3 u ero cTpykTypa. CBsi3u MexIy JIP12
OpraHu3MaMH B OMOIIEHO3€e: KOHKYPEHIINs, CHMOHO03, XUIIIHUIECTBO, TAPA3UTH3M. JIP14
CTpyKTypHBIE KOMIIOHEHThI SKOCHUCTEMBI: POAYIIEHTHI, KOHCYMEHTBI, PEyLIEHTHI. MP 02
KpyroBopot BeliecTs 1 MOTOK SHEPTUU B SKOcUCcTeMe. Tpodudeckne ypoBHH. MP 03
MPO0O4
Tema 4.2. [lonyasiuus, IMpakTuyeckoe 3anaTue Ne8. Tpopuyeckue nenu u cetu. OCHOBHBIE MMOKA3aTEIN MPO5
€000111ecTBa, IKOCUCTEMBI | SKOCHCTEMBI. bruomacca u mpoayKius, DKOJIOTHYECKUE TUPaMUbl YHUCET, MPO06
O6uomaccel u sHepruu. [IpaBuio mupaMuabl SHEPTHH. MP09
IIpakTnyeckoe 3anaTne Ne9.Penienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX MP10
3aJlaHuH 10 NEPEHOCY BEUIECTBA U SHEPTUU B DKOCHCTEMAX C COCTaBJICHHEM T1P608
Tpodudeckux nemneil u nupamu 6uoMacchl U SHEPruu. I1P610
JeMoHcTpanuu. MexXBUIOBbIE B3aUMOOTHOIIEHHS: KOHKYPEHIIHs, CHUMOHO3,
XMIHUYECTBO, Mapa3uTu3M. [IuieBble nenu u cetu B OnoleHo3e. DKOJI0rHUecKue
nupamMuibl. CXeMbl 3KOCUCTEMBI.
Coaep:xanue yueOHOro MaTepuasa JIP09
Tema 4.3. buocjepa- Jlexuust Nel7.buochepa — xuBast o6on0uka 3emnn. PazButie npeacraBieHuil o ﬁgii
rrodannuas ouocdepe B Tpynax B. U. Bepuanckoro. Obmnactu 0uochepsl u €€ KOMIIOHEHTHI. JIP15
JKOJIOrHUECKas cHcTema XKusoe BemectBo Ouocheps u ero GpyHKIHH. 3aKOHOMEPHOCTH CYILIECTBOBAHUS MPO02

ounocdepsl. OcobeHHOCTH OHMOChEPHI KakK TII00ATBHON YKOCUCTEMBI. JInHaMudeckoe




paBHOBecre B Ouocdepe. KpyroBopoTsl BemecTs u OMOT€OXUMUYECKUE ITUKIIBL. MPO03
['moGanpHBIC PKOJTOTHYECKHE MTPOOJIEMBI COBPEMEHHOCTH. MPO5
MP12
JdemoHcTpanuu. KpyroBopoT BEIIECTB U NIPEBPALICHUE SJHEPTUU B YKOCUCTEME. [1P605
buocdepa. TIPG06
Conep:kanue y4yeOHOro MaTepuasia JIPO8
JIP12
Jlexuusi Nel8. AaTpornoreHHbIe BO3/IeHCTBHS Ha Onocdepy. 3arpsa3HeHus KaKk BUJL JIP13
aHTPOIIOT€HHOTO  BO3JEUCTBUS. AHTPOIOICHHbIE BO3JCHCTBUA Ha aTMmocdepy. JIP14
BosgeiictBusi Ha ruapochepy. BosneiictBus Ha nmrocdepy. AHTpPONOTreHHBIE MPO1
BO3JCHCTBUS Ha OuoTHYECKHE cooOuiecTBa. YTIIyOJNEHHO H3Yy4yarOTCsl OTXOJBI, MPO02
Tema 4.4. Bausinne CBSI3aHHBIE C ONIpeNeNEHHON podeccueil/crenuanbHOCTBIO. MPO03
AHTPONMOTreHHBIX (Pak- I[IP601
TopoB Ha Guocdepy. IIpakTuyeckoe 3ansaTueNe 10. «Otxonmpl mpous3BOjACTBa». B ToM uyucne [IP606
po¢eCcCHOHATLHO-OPUEHTUPOBAHHOE COJIEPKaHUE IPAKTUYECKOI0 3aHATUS
[Ipaktuyeckoe 3ausTHE «OTXOIBI MPOM3BOACTBAa». Ha ocHOBe QenepaabHOro
KJIaCCU()MKALIMOHHOTO KaTalora OTXOJI0B ONpPEAEesITh KIAacC OMACHOCTU OTXO/O0B;
arperaTHoe COCTOSIHHE W (U3UYECKyI0 (OpMy OTXOA0B, 0Opasymlomuxcs Ha
paboueM MecTte/ Ha B3Tamax MPOU3BOJCTBA, CBS3aHHbIE C OINpeNeEHHON
npodeccueit/cnenuanbHOCTbIO
Coaep:xanue y4eOHOro MaTepuaa JIPO1
JIP02
Jlekumsa Ne 19. 3n0poBbe U ero cocrasistomue. DakTopbl, MOJOKUTEIBHO U JIP11
OTPMLIATENIbHO, BIUAIONIME HAa OpraHu3M dYenoBeka. [IpoGieMa TeXHOTEHHBIX JIP12
Temad.5.Bimsinue BO3CHCTBUI Ha 3710pPOBbE UEJIOBEKA (JEKTPOMArHUTHBIE IOJIs, OBITOBAs XUMHUS, JIP13
CONMANLHO- N30BITOYHBIE IIIYMBI, pajuauus u T. n). AnanTtanus OpraHM3Ma 4eJIoBeKa K JIP14
>KOJIOTHUECKHX GAKTOPOB (1)6aI<TopaM okpyxatome cpenpl. [lpuHIMNBI  GOpPMUPOBAHUSA  3/10pPOBbE MPO02
Ha 310pOBbe UeI0Beka coeperaromero noseaeHus. Puznueckas akTUBHOCTb U 37J0pOBbE. bruoxummuueckue TIP601
aCMeKThl PallMOHAIBHOTO TUTAHMUSL. TIPG05
I1P607
IIpakTuyeckoe 3ansitue Nell. Ha BbIOOp IIP609
1.IlpakTHYeckoe 3aHsiTHe «YMCTBEHHass paboTOCIIOCOOHOCTHY. OBiageHHue [IP610

METOAAMHU  OIpENeNIeHUusl  IoKa3aTeled  yMCTBEHHOM  paboTOCnocoOHOCTH,




00BSICHEHHUE MTOJTyYSHHBIX PE3YJIbTATOB M (pOpMyIIMpOBaHHE BBIBOJIOB (ITMCEMEHHO)
C UCIIOJIb30BAaHUEM HAYUYHBIX MIOHATHI, TEOPUM U 3aKOHOB.

2.IlpakTuueckoe 3aHsiTMe. «BiusHue abuoTHyecKHX (PAKTOPOB HA YEIOBEKA
(HM3KHE U BBICOKHE TeMIepaTyphl)». M3yueHrne MexaHN3MOB aJjanTaluyd OpraHu3Ma
YeJIoBeKa K HU3KHUM M BBICOKMM TeMIlepaTypaM M OOBSCHEHHE MOIy4E€HHBIX
pe3ynbTaTtoB, (OpPMYIUPOBAHHE BBIBOJAOB (IMUCBMEHHO) C HCHOJB30BaHUEM
HAYYHBIX TIOHSTHH, TEOPUH W 3aKOHOB € NMPO(eCcCHOHAILHO-OPUEHTHPOBAHHBIM
conepkanueM. B ToMm uncne npodeccrnoHalbHO-OPHEHTUPOBAHHOE COJACpIKAHUE
MPAKTUYECKOT O 3aHATHS. B KauecTBe TPUITEPOB CHUKAIOIIUX pabOTOCIOCOOHOCTh
UCIIOJIb30BaTh YCIOBUS OCYIIECTBICHUS MPOPECCHOHATBHON AEATEIbHOCTU: IIYM,
Temneparypa, pundeckas Harpy3ka u T.1.

KonTpoabnas padoraNe 3. | «TeopeTuueckue acneKTbl 3KOJIOTHID) 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME PUKIIATHOTO MOYJIA 12
Pa3nea 5. Buosnorus B :KM3HU. 12
Coaep:xanue yueOHOro MaTepuasia 4 JIP10
JIP11
IIpakTnueckoe 3ansaTue Ne 12. buotexHonorus kak Hayka v IpOU3BOJICTBO. MPO3
OcHOBHbIE HaINpaBJIEHUs] COBPEMEHHON OMOTEXHOIOTUU. MeTOobl OMOTEXHOJIOTHH. MP04
OOBEKTHI OMOTEXHOJIOTHH. DTUKA OMOTEXHOIOTUYECKHX M TEHETHYECKUX 2 MPO5
sKcnepuMeHToB. [IpaBuia noucka u aHaau3a OMOIKOJIOTHYECKOM HH(pOpMAIMK U3 MPOS
Pa3HbIX UCTOYHUKOB (Hay4Has U yyeOHO-Hay4yHasi, CpEACTBA MacCOBOM MP18
Tema5.1.bnoTexHoJ10ruu B HH(bOpMaHHH, CETh I/IHTepHeT U Ipyrue. T1IP601
KU3HHM KAKI0T0. ITP605
IIpakTnuyeckoe 3ansitue Nel3. Keiicol Ha aHanmu3 HHPOPMALIUU O HAYYHBIX
JOCTUKEHUSX B 00J1aCTH F€HETUYECKUX TEXHOJIOTUH, KIIETOUHON HHKEHEepUH, 2

MUIIEBbIX OMOTEXHONOTUH. 3aluTa Kelca: peiCTaBIeHUe pe3yabTaToOB PEIIeHUsS
KeHcoB (BBICTYIIJIEHUE C MTPE3EHTAINEH ).

B ToMm uncne HpO(beCCI/IOHaJIBHO-OpI/ICHTI/IpOBaHHOC COACPIKAaHUC ITPAKTHICCKOT'O
3aHATU.




Ipumeuanue. Tema 5.1.00s3aTeNbHA AT U3YYCHUS CTYICHTAMH BCEX
npodeccuii/ crienuaabHOCTEH.

Coaeprxanue yueOHOro MaTepuaJa JIP02

JIP06

IIpakTuyeckoe 3ansitueNe 14. PazBuTtie NpoOMBIIIICHHON OHOTEXHOJOTHH U €€ MPO3

Tema 5.2.1. IIPUMEHEHME B )KU3HHU Y€JI0BEKa, IOMCK M aHAJIN3 UHPOPMALIUU U3 pa3IMYHbIX MPO4
BHOTEXHOIOTHH B HCTOYHUKOB(Hay4YHasi U yueOHO-Hay4Has JIMUTepaTypa, CpeicTBa MaCCOBOM MPOB
TPOMBIILICHHOCTH uHpopmanuu, cetb MHTEepHeT U npyrue). Keiicsl Ha aHanmu3 uHbopmanuu o MPI1
Pa3BUTHUH IPOMBIIIIEHHON OMOTEXHOJOrUH (110 TpymaM). 3amura Kelca: MP12
[IpencraBnenue pe3ynbTaToB pelIeHNs KeHCOB(BBICTYIJICHUE C IPE3EHTaLUeH ) gggg;

OcHoBHOeE coepxkaHue Y4eOHOr0 MaTepuasa JIPOS

JIP13

IIpakTnueckoe 3anaTueNe 15. DTHueckre acCIEKThl pa3BUTHS OMOTEXHOJIOTHI U MP01

Tema 5.2.2.Connansro- IIPUMEHEHHE UX B )KU3HU YEJIOBEKa, MOMCK U aHaJIU3 MH(DOPMAIMK U3 Pa3InYHbIX MPO4
ITHYECKHE ACHEKTLI HCTOYHUKOB(Hay4YHasi U yueOHO-Hay4Has JIUTepaTypa, CpeicTBa MaCCOBOM MP05
GHoTexHOIOTHI unpopmanuu, cetb Uutepuer u apyrue). Keiicol Ha ananu3 uadopmanuu oo MPO8
ATUYECKUX aCMEKTaxX Pa3BUTHs OMOTEXHOJOTUIM(IIO Tpymnam) 3anura Keica: MP15

[IpencraBnenue pe3ynbTaToB pelIeHNs KeHCOB(BBICTYIIJICHHUE C NIPEe3eHTaLUel) 11_\1/;%1071

Coaep:xanue y4eOHOro MaTepuaa JIP11

MPO02

IIpakTnuyeckoe 3ansaTHeNel6. Pa3zButne OHMOTEXHONOTMH C NIPUMEHEHHUEM MPO04

TEXHUYECKUX cucteM (OuonHkeHepus, OHOMHpOpMaTuka, OHOHMKA) U UX MPO5

TemaS.2.3.bnorexnonno- IIPUMEHEHHE B JKU3HU 4YE€JIOBEKa, IOUCK M aHaINW3 MH(OpMALMM M3 pPa3IH4YHBIX MP09
THH ¥ TeXHHYECKHe UCTOYHUKOB(HayuyHass W yueOHO-HaydHas JMTepaTypa, CpeICTBa MacCOBOM IIP605
CHCTEMBbI. nndopmanuu, cerb MuTtepHer u napyrue). Keiicel Ha ananmu3 uHdopmanuu 00 TIP607

OTUYCCKUX ACIICKTaxX pa3BUTHUA 6HOTCXHOHOFHﬁ(HO T pynr[aM)

IIpakTnueckoe 3anaTueNel7. 3amura keiica: [IpeacraBnenue pe3ynbpTaToB
pelIeHns KecoB(BBICTYIIEHUE C TPE3EHTAIUEH )
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4 YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlig peanu3anuy nporpamMmsl yueOHOTO NMpeAMETa IPEAYCMOTPEHO HATUUUE CIEAYIOLINX
CHeIHalIbHbIX TOMEIECHHI:
Kabuner Obuonoruu
OcHoBHOe o0opynoBanue: [locka monkarHas; MyiabTuMeuiiHbIi koMmmuiekT (mpoekTtop Casio XJ-
V2, sxkpan Lumien Eco Picture); [Taptsl yuennueckue apoitasie; Cton npenogasateis; CTymbsl.
[Tporpammuoe obecrieuenue: 1. Microsoft Windows 7 Professional. 2. Microsoft Office ProPlus
2010 Russian Acdmc. 3. Google Chrome. 4. Adobe Acrobat Reader. 5. Adobe Flash Player.

4.2 UudopmainuoHHOe o0ecriedeHne peajn3amun MporpaMmmbl

Jns peanuzanuu mporpamMmbl  ydeOHoro mpenmera Oubnuoreunslii ¢oux BBIY
YKOMILJICKTOBAH MEYaTHBIMU M AJICKTPOHHBIMH U3aHUSMH.

OGY“I&IOH_II/IGCH M3 9rcjia UHBAJIMA0B U JIUI C OTPAHNYCHHBIMU BO3MOKHOCTAMMU 300POBbBA
oOecrieueHbl NeYaTHBIMU U (MJIM) DJIEKTPOHHBIMH 00pa3oBaTeNbHBIMU pecypcamu B (opmax,
AIAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA.

OcHoBHasi JInTeparypa

1. Iaceunuk B.B., Kamenckuit A. A., Pybuos A. M., lsenos I'. I'., I'anmontox 3. T.
buonorust: yae6nuk 11 ximacca (6a30Bbiif ypoBeHB). - MockBa: M3natenberBo «I[IpocBemnieHue,
2023.

2. TepemoB A. B., IlerpocoBa P. A. buonorusi. buomorndeckne CUCTEMBI M TPOIECCHI:
yuebHuk 11 kiacc. ba3oBblil u yriay6neHHsiit ypoBHu. — MockBa: U3narensctBo «BJIAJIOC»,
2020.

3. Jlanuuxkas, T. B. buonorus. Tects : yue6HOe mocobue 1715 cpeiHero npoQeccuoHaNbHOTO
obpazoBanmus / T. B. Jlamumkas. — Mocksa : WsnmarensctBo [Opaiit, 2023. — 40 c¢. —
(ITpodeccuonanpbuoe  obpazoBanme). —  ISBN  978-5-534-14157-3. — URL
https://urait.ru/bcode/519715

4. Buonorus. ba3oBblil u yriyoneHHslii ypoBHu: 10—11 kmacchl : yueOHMK AJisi CPEIHErO
obmiero oopazosanus / B. H. fApeirun [u np.] ; mox obmeii penakuueii B. H. SApeiruna. — 2-e
3., nepepad. um gon. — MockBa : WzgarensctBo [IOpaiit, 2023. — 380 c. —
(O6meobpazoBarenbHbiii nuki). — ISBN 978-5-534-16228-8. — Tekcer : 2MeKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

5. buonorus: y4eOHUK U MPAaKTUKYM AJIS CpellHero npogdeccuoHanbHOro oopazoBanus / B.
H. Sperun [u np.] ; nox penakuumeit B. H. Speiruna. — 2-e uzn. — MockBa : M3garenbeTBo
KOpaiit, 2020. — 378 c. — Tekcer : snektponHsid // O3BC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450740

6. JlonmoiHMTeIbHAS JUTEpaTypa

1. benses J.K., demvmmun I, M., Ky3sueunosa JILH. u ap. buonorus (6a3oBbiii
ypoBens). 10 knacc.- M., 2020.
2. Konecunukos, C.1. O6mas Ouonorus : yaueonoe nocooue / Konecanko C.1. —

Mocksa : KuoPyc, 2020. — 287 c¢. — Texkcrt: anekrponnsiii / 3bC BOOK [caiir]. — URL:
https://book.ru/book/932113 (mata o6pamenns: 05.10.2020).

3. KonecuukoB, C.M. buonorus: mocobOue-penerutop: ydeOHOe Tmocodme /
Konecuukos C.M. — Mocksa: KnoPyc, 2021. — 537 c. — Tekcr: anextponnslii / 9bC BOOK
[caiiT].URL: https://book.ru/book/938037 (mara oOpamenus: 05.10.2020). — Texker
AIEKTPOHHBIN.

4, Honnea A.IO. buonorus Bech mkonbHBIN Kype B cxeMax u Tadmunax . M — M.,
2021.


https://urait.ru/bcode/530646

o. Mycradun, A.I'. buonorus: yaebnuk / Mycrapun A.I'., 3axapos B.b. — Mocksa
: KnoPyc, 2020. — 423 c¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501

DJIeKTPOHHBbIE pecypchbl
www. sbio. info (Bcst 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaTbU, HOBOCTH, OMOJIMOTEKA).
www. window. edu. ru (EquHoe oxHO mocTyma k oOpa3oBarelbHBIM pecypcam MHTepHeTa mo
Ouosorum).
www.5ballov. ru/test (TecT i1 aOUTYpUEHTOB 10 BCEMY IIKOJIBHOMY KYPCY OHMOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKAIIMOHHBIE BUKTOPHHBI 110 OUOJIOTHH —
9KOJIOTUH Ha cepBepe BopoHeKCKoro yHUBEpCHTETA).
www.biology.ru (buosnorust B OTkpbiToM KoJutemke. CallT CONEPKUT IEKTPOHHBIA YIEOHUK TIO
ouosorun, On-line TecThl).
www.informika.ru (3nekTpoHHbIN y4eOHUK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru  (buonmormdeckass kapTuHa MHpa. Pa3men  KOMIBIOTEPHOTO — y4eOHHKa,
pa3paboTaHHOro B MOCKOBCKOM I'OCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www. nature. ok. ru (Pexkue u mcuyesaronye XUBOTHbIE Poccuu — MpoeKkT DKOIOTHYECKOTO
unentpa MI'Y um. M. B. JlIomoHocoBa).
www. kozlenkoa. narod. ru ([{is Tex, KTO y4uTcs caM M YUUT JPYTHX; OYHO U JUCTAHIIMOHHO,
OMOJIOTUM, XUMUH, IPYTUM IIPEIMETaM).
www. schoolcity. by (buonorus B Bonpocax u 0TBETax).
www. bril2002. narod. ru (buonorust mns mkoasHUKOB. KpaTkas, KOMITAaKTHAs, HO JOCTaTOYHO
noapoOHass wHpopMarus o pazgenam: «OOmas Ouonorusi», «boTraHuka», «300J0THS,
«HenoBek»)

5 KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBILIEOBPA30OBATEJIBHOI'O TIPEJMETA

KoHTpo:b u orieHKa cOpMUPOBAHHOCTH JTHYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX
Pe3yabTaTOB OCYLIECTBIISAIOTCS B COOTBETCTBUH CO CIEAYIOIKUMH ITOKA3aTEIAMU:

PesyabTaTsl OcHoBHbIE NOKa3aTe/u OLleHKHU pe3yJbTara
o0y4eHusn (no Kasxcoomy pe3yiomamy, Ha KAKOM 3AHAMUU NPOBEPAEMC I U YeM
nposeepsiemcsi)
Tema OueHo4Hoe CpeACTBO
JInyHOCTHBIE
JIPO1 Pazpenl. Tema 1.2 YcTHBIN onpoc, codeceioBaHne
Paznen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.5 Beinonnenue npaktTuyeckoi paboThl
Pemennie KOHTPOILHON PabOTHI
JIP02 Pazpenl. Tema 1.2 YcTHBIN onpoc, codeceioBaHne
Paznen 4. Tema 4.5 TectupoBanue
Paznen 5. Tema 5.2.1 Beinonnenue npaktTuyeckoi paboThl
Pemenrie KOHTPOIBHON PabOTHI
JIPO3 Paznen 1. Tema 1.2 YcTHBIN onpoc, cobeceioBaHue
Pazgenm 2. Tema 2.2, 2.6 TectupoBanue
Paznen 3. Tema 3.2 Beinonnenue npakTuyeckon paboThl
Pemenrie KOHTPOILHON PabOTHI
JIP04 Paznen 1. Tema 1.2 YcTHBIN onpoc, cobeceioBaHue
Pa3nen 2. Tema 2.6 TectupoBanue
Beinonnenue npakTuyeckon paboThl
Pemennie KOHTPOILHON PabOTHI
JIPOS Paznen 1. Tema 1.2 YcTHBI onpoc, cobeceoBaHme




Pa3ngen 5. Tema 5.2.2

TectupoBanue
Beinonnenue npakTuyeckon paboThl
Pemenre KOHTPOJILHON PaOOTHI

JIP06 Paznen 5. Tema 5.2.1 YcTHBII opoc, cobeceoBaHme
TectupoBanue
JIPO7 Pa3nen 1. Tema 1.2 YcTHBIH onpoc, cobece1oBaHke
TectupoBanue
BrlmmotHeHHE PaKTHYECKON paboThI
Perienne KOHTPOJIBHOM PabOTHI
JIPOS Pa3znen 1. Tema 1.2 YcTHBIH onpoc, cobece1oBaHme
Paznen 2. Tema 2.3, 2.6 TectupoBanue
Paznen 4. Tema 4.4 BrlmmotHeHHE PaKTHYECKON paboThI
Perienne KOHTPOJIBHOM PabOTHI
JIPO9 Pa3ngen 1. Tema 1.3 YcTHBIH onpoc, cobece1oBaHme
Paznen 2. Tema 2.1, 2.3, 2.5, TectupoBanue
2.6 BrlmontHeHNE TPaKTHYECKON paboThI
Paznen 3. Tema 3.1, 3.2, 3.3 Perienne KOHTPOIBHOM PabOTHI
Paznem 4. Tema 4.1,4.2,4.3
JIP10 Pazgen 1. Tema 1.1, 1.2 YcTHBII ompoc, cobecei0BaHNe
Pazpen 2. Tema 2.1, 2.2, 2.3, TectupoBanue
2.4,25,2.6 BrinonHenue npaktuyeckoil padboTsl
Paznen 3. Tema 3.1, 3.3 Pemenre KOHTPOJILHON PabOTHI
Paznen 4. Tema 4.2
Pa3nen 5. Tema 2.1
JIP11 Pasgen 1. Tema 1.1, 1.2, 1.3, YcTHBII ompoc, codeceioBaHNe
14,15 TectupoBanue
Paznen 2. Tema 2.2,2.4, 2.6 BrinonHenue npaktuyeckoil padboTsl
Paznen 3. Tema 3.2, 3.3 Pemenne KOHTPOJILHOM PabOTHI
Paznen 4. Tema 4.2, 4.5
Paszmen 5. Tema 5.1, 5.2.3
JIP12 Pazmen 4. Tema 4.1, 4.2, 4.3, YcTHBIN onpoc, codeceoBaHue
4.5 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pemenrie KOHTPOILHON PabOTHI
JIP13 Pazmen 4. Tema 4.1, 4.4, 4.5 YcTHBIN onpoc, codeceioBaHne
Paznen 5. Tema 5.2.2 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pemennie KOHTPOILHON PabOTHI
JIP14 Pazmen 4. Tema 4.2, 4.3, 4.4, YcTHBIN onpoc, codeceioBaHne
4.5 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
JIP15 Paznen 4. Tema 4.1, 4.3 YcTHBIN onpoc, cobeceioBaHue
TecTtupoBanue
JIP16 Paznen 1. Tema 1.5 YcTHBI onpoc, cobecenoBaHme
Perienne KOHTPOJIbHOM pabOTHI
MeranpeameTHble
MPO1 Paznen 1. Tema 1.2 YcTHBIN onpoc, codeceioBaHue

TectupoBanue




Pazgenm 2. Tema 2.2, 2.3, 2.4, BrlimotHeHNE MPaKTHYECKON paboThI
2.5 Perienne KOHTPOJIBHOM pabOTHI
Pazgenm 3. Tema 3.1, 3.3
Paznen 4. Tema 4.4
Pasnen 5. Tema 5.2.2
MPO02 Paznen 1. Tema 1.2 YcTHBII onpoc, cobeceoBaHme
Pazgenm 2. Tema 2.3, 2.4 TectupoBanue
Paznen 3. Tema 3.1, 3.3 Beimonnenue npakTuyeckon paboThl
Paznen 4. Tema 4.3, 4.4, 4.5 Pemenre KOHTPOJILHON PaOOTHI
Pasnen 5. Tema 5.2.3
MPO3 Pazgem 2. Tema 2.3, 2.5 YcTHBIH onpoc, cobece1oBaHue
Pazgen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.3, 4.4 BrlmmotHeHHE TPaKTHYECKON paboThI
Pasnen 5. Tema 5.1, 5.2.1 Perienne KOHTPOJIBHOM PabOTHI
MP04 Pazgenm 2. Tema 2.1, 2.2, 2.4, YcTHBIH onpoc, cobece1oBaHke
2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BrlmmotHeHHE TPaKTHYECKON paboThI
Paznen 4. Tema 4.1, 4.2 Perienne KOHTPOIBHOM PabOTHI
Pa3nen 5. Tema 5.1, 5.2.1,
522,523
MPO5 Pasnen 1. Tema 1.3 YcTHBIH onpoc, coOeceI0BaHKe
Pazngen 2. Tema 2.1, 2.2, 2.5 TectupoBanue
Paznen 3. Tema 3.2 BrImontHeHHE TPaKTHYECKON paboThI
Paznen 4. Tema 4.1, 4.2,4.3 Perrenne KOHTPOIBHOM PabOTHI
Pazpen 5. Tema 5.1, 5.2.2,
5.2.3
MPO6 Pazgem 1. Tema 1.2, 1.3 YcTHBIHM onpoc, coOeceIoBaHKe
Paznen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.2 BrlmotHeHHE TPaKTHYECKON paboThI
Pemennie KOHTPOILHON PabOTHI
MPO7 Pazpnen 2. Tema 2.2 YcTHBIN onpoc, cobeceoBaHne
MPO8 Pazmen 1. Tema 1.1, 1.3, 1.4, YcTHBIN onpoc, codeceoBaHue
1.5 TectupoBanue
Pasznen 2. Tema 2.6 Beinonnenue npaktTuyeckoi paboThl
Pazpnen 5. Tema 5.1, 5.2.1, Pemennie KOHTPOIBHON PabOTHI
522
MPO09 Pasgen 1. Tema 1.1,1.2, 1.5 VYcrHbIl onpoc, cobeceoBaHue
Paznen 2. Tema 2.1, 2.3 TectupoBanue
Paznen 4. Tema 4.2 BrimonHenue npaktuyeckoil paboTsl
Pasznen 5. Tema 5.2.3 Perienue KOHTPOJIbHOM paboOTHI
MP10 Pazgen 1. Tema 1.1, 1.4 VYcrHbIl onpoc, cobeceoBaHne
Paznen 4. Tema 4.2 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl
Perienne KOHTPOJIbHOM paboOTHI
MP11 Pazgem 1. Tema 1.1, 1.2 YcTHBI onpoc, cobecenoBaHme
Paznen 5. Tema 5.2.1 TectupoBanue
Pemenrie KOHTPOILHON PabOTHI
MP12 Paznen 1. Tema 1.1 YcTHBIN onpoc, cobeceioBaHue
Paznen 3. Tema 3.1 TecTtupoBanue
Paznen 4. Tema 4.3 Perienue KOHTPOJIbHOM pabOTHI
Pasnen 5. Tema 5.2.1




MP13 Pasnen 1. Tema 1.5 YcTHBI onpoc, cobece1oBaHme
Paznen 2. Tema 2.3, 2.5 TectupoBanue
BrlmmotHeHHE TPaKTHYECKON paboThI
Perienne KOHTPOJIBHOM PabOTHI
MP14 Pa3nen 2. Tema 2.5 YcTHBIH onpoc, cobece1oBaHke
TectupoBanue
BrlmmotHeHNE PaKTHYECKON paboThI
Perienne KOHTPOJIbHOM PabOTHI
MP15 Pa3nen 2. Tema 2.3 YcTHBIH onpoc, cobece10BaHme
Paznen 5. Tema 5.2.2 TectupoBanue
BrlmmotHeHHE PaKTHYECKON paboThI
Perienne KOHTPOJIbHOM pabOTHI
MP16 Pa3nen 2. Tema 2.5 YcTHBIH onpoc, cobece1oBaHme
TectupoBanue
BrlmmontHeHNE PaKTHYECKON paboThI
Perienue KOHTPOJIBHOM pabOTHI
MP17 Paznen 5. Tema 5.2.2 YcTHBIH onpoc, coOeceI0BaHKe
TectupoBanue
MP18 Pazmen 1. Tema 1.1, 1.2, 1.3 YcTHBIHM onpoc, coOeceI0BaHKe
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.1 BrImotHeHNE PaKTHYECKON paboThI
Paznen 5. Tema 5.1 Perrenne KOHTPOIBHOM PabOTHI
IIpenmerHbIie
I1P601 Paznen 2. Tema 2.2 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 4. Tema 4.4, 4.5 TectupoBanue
Paznen 5. Tema 5.1, 5.2.1, BrlmontHeHHE TPaKTHYECKON paboThI
5.2.2 Perrenne KOHTPOJIBHOM pabOTHI
[1P602 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 2. Tema 2.4 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pemennie KOHTPOILHON PabOTHI
I1P603 Pazpen 1. Tema 1.2, 1.3 YcTHBIN onpoc, codeceioBaHne
Pazgen 2. Tema 2.1, 2.2, 2.6 TectupoBanue
Pa3znen 3. Tema 3.1, 3.3 Beinonnenue npaktTuyeckoi paboThl
Pemnenrie KOHTPOILHON PabOTHI
[1P604 Pazpen 1. Tema 1.3 YcTHBIN onpoc, codeceioBaHue
Paznen 2. Tema 2.4, 2.5 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pemennie KOHTPOILHON PabOTHI
ITP605 Paszmen 2. Tema 2.1, 2.2, 2.6 YcTHBIN onpoc, codeceioBaHne
Pazngen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1,4.3, 4.5 Beinonnenue npaktTuyeckoi paboThl
Paznen 5. Tema 5.1, 5.2.3 Perrenne KOHTPOIBHOM pabOTHI
[1P606 Paznen 1. Tema 1.2 YcTHBIN onpoc, cobeceioBaHue
Paznen 4. Tema 4.3, 4.4 TectupoBanue
Pazpen 5. Tema BeinonHenue npakTuyeckon paboThl
I1P607 Paznen 1. Tema 1.3 YcTHBI onpoc, cobece1oBaHme
Paznen 2. Tema 2.3,2.4, 2.6 TectupoBanue
Pazpnen 3. Tema 3.2 BrimonHenune npaktudyeckoil paboTsl
Paznen 4. Tema 4.5

Pazpnen 5.

Tema 5.2.1,5.2.3




[1P608 Pasznen 1. Tema 1.1, 1.5 YcTHBI onpoc, cobece1oBaHme
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.2 BrlmmotHeHHE TPaKTHYECKON paboThI
Perienne KOHTPOJIBHOM PabOTHI
I1P609 Pazpgem 1. Tema 1.1, 1.4, 1.5 YcTHBIH onpoc, cobece1oBaHke
Paznen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.5 BrlmmotHeHNE PaKTHYECKON paboThI
Perienne KOHTPOJIbHOM PabOTHI
[1P610 Pazgem 1. Tema 1.2, 1.5 YcTHBIH onpoc, cobece1oBaHke
Paznen 4. Tema 4.2, 4.5 TectupoBanue
BrlmmotHeHNE MPaKTHYECKON paboThI

JlJis OLlEHKH JOCTH)KCHUS 3alUIAaHMPOBAHHBIX PE3YyJIbTATOB OOYUEHHUS IO MPEAMETY
pa3paboTaH (OH] OLIEHOYHBIX CPEACTB JUJISl IPOBEACHUS TEKYILIEro KOHTPOJISI U MPOMEKYTOUHON
aTTecTalluy, KOTOpbIE IpUjIaralTcs K pabodeil mporpaMMe mpeaMera.




MHNHOBPHAYKHN POCCUN
BJIAJITMUBOCTOKCKUI I'OCYJIAPCTBEHHBIM YHUBEPCUTET

®OH/J OHEHOYHbBIX CPEJACTB
JUTSI IPOBEICHUS TEKYIIET0 KOHTPOJIS M TPOMEXKYTOUHOM aTTeCTalluu
10 Yy4eOHOMY MPEIMETY

OOI1.13 buoJorus

IIporpamMMbl NOATOTOBKH CIIEIUATMCTOB CPEIHETO 3BEHA
44.02.02 IIpenogaBaHue B Ha4aIbHBIX KJIaccax

®dopma oOydeHus: OuHas

BJIAMBOCTOK 2023



1. O0uIne cBeeHUs

®onp ouenounbix cpeact (manee — ®OC) mpeaHazHayeH Uit KOHTPOJS U OLICHKH
00pa3oBaTeNbHBIX JTOCTHKEHUH OO0ydarommxcss 1o mporpamme ydeOHoro mpeamera OOIL.13

«buonorusa»

@®OC BkII0YAIOT B ce0s1 KOHTPOJIbHBIE MAaTEPUAIIbI JJIS1 TPOBEACHUS TEKYIETO KOHTPOJIIS
yCIIEBAEMOCTH M TPOMEXYTOYHOH aTTECTAIllMM IO TPEeIMETy, KOTOpas MPOBOAMTCS B (opme
npyrue ¢Gopmbl KOHTpois/auddepeHunpoBanHoro 3adera (C HMCIOJIB30BAaHUEM OLIEHOYHOTO
CpE/ICTBa BBIITOJHEHUE MUCHbMEHHBIX 3a/IaHUH, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJjbTaTbl 00y4YeHHs IO NpeaMeTy, olecnedyuBalouUIue
pe3yJabTaThl 0CBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

Kon
pe3yJibrarta HaunmenoBanue pe3ynbraTa 00ydeHus
o0y4eHus
JINYHOCTHBbIE

JIPO1 c(OPMHPOBAHHOCTh TPAKIAAHCKOHN MO3UIIMKA OO0YYArOIIErocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 00IIecTBa
TFOTOBHOCTh  IPOTHUBOCTOSITH  MJICOJIOTUM  3KCTPEMHU3Ma, HAlMOHAINU3MA,

JIP02 KceHo(oOUU, TUCKPUMHMHALIMKA 10 COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM [TPU3HAKaM
c(OPMHUPOBAHHOCTh POCCHICKON Tpa’kJaHCKOW HACHTUYHOCTH, MATPUOTHU3MA,

JIPO3 YBaXEHMsI K CBOEMY HAapoJly, YyBCTBa OTBETCTBEHHOCTHU mepern Poaunoi,
TOPJAOCTH 3a CBOM Kpaid, cBOI0 PonuHy, CBOM SI3BIK U KYJNbTYpPY, MPOIIOE U
HaCTOsI[e€ MHOIOHALMOHAJILHOTO Hapoa Poccun
LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, HCTOPUUYECKOMY U

JIP04 IIPUPOJHOMY HACJIEIWI0, MaMATHUKAM, TpaguuusaM Hapoaos Poccum,
noctuxeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPYIE

JIPO5 c(OPMHPOBAHHOCTH 3/I0POBOT0 U O€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO

JIP06 TOTOBHOCTB K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYy0It00He
TFOTOBHOCTh K AaKTHUBHOW JEATEIBbHOCTU TEXHOJOTUYECKOW M COLMAIBHOU

JIPO7 HaIlpaBJICHHOCTH, CIIOCOOHOCTh WHULIAAPOBATH, IIJIAHUPOBATH 51
CaMOCTOSITEIILHO BBIIIOJIHATD TaKYIO A€ATEIbHOCTD

JIP08 WHTEpEC K pa3IudHbIM cepam npodhecCuoHaATBHON 1eITeTbHOCTH
c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

JIP09 YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JIHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM
MHUpe

JIP10 COBEpIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOW KYJIbTYphl KakK CpelcTBa

B3aHMMOJICHCTBUS MCXKAY JIIOAbMHU U ITO3HAHUA MUPaA




JIP11

OCO3HAHUEC I CHHOCTHU H&y‘-IHOfI ACATCIIbBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
IMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTh HHANBUAYAJIBHO U B I'PYIIIIC

JIP12

cOPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYJIBTYpbl, [OHUMAaHHE  BIUSHUS
COIMAIbHO-)KOHOMHYECKUX  TPOLECCOB HA COCTOSIHME MPHPOJHOH U
COLMAJILHOW CpeNbl, OCO3HAHME TJI00AJBHOTO XapakTepa SKOJIOTUYECKHX
npobiem

JIP13

IUIAHUPOBAHUE U OCYILIECTBJIEHUE JACHUCTBUI B OKPYXKAlOILIEH CpeAe Ha OCHOBE
3HAHUSA LIeJel YCTOWYMBOrO pa3BUTHS YEJIOBEUECTBA

JIP14

yMEHHE TIPOTHO3HUPOBATh HEOJArONMPUATHBIE DKOJOTHYECKHUE TOCISICTBUS
MPEIIPUHUMAEMBIX AEHCTBUH, IPEAOTBPAILATh UX

JIP15

paciiupC€HUE OIbITa ACATCIIBHOCTHU 9KOJOTHYECKOU HaIIpaBJICHHOCTHU

JIP16

OBJIaJICHHE HaBbIKaMM y4€OHO-UCCIIEIOBATEIbCKOM, IPOEKTHON M COLMAIbHOU
JESATEIBHOCTH

METalpeaAMETHDBIC

MPO1

YMETb CaMOCTOSATENbHO (OPMYJIUPOBATh U AKTyaJU3UpOBaTh MpoOdIiieMy,
paccMarpuBarh €€ BCECTOPOHHE, OIPENEIATH LEIU ACATEIbHOCTH, 3a1aBaTb
IapaMeTpsl U KPUTEPUHU UX JOCTHKEHHUSI, BHOCUTHh KOPPEKTUBBI B JACSATEIBHOCTb,
OLICHUBATHb COOTBETCTBUE PE3YJbTATOB LIEISAM, OLIEHUBATH PUCKHU IOCIEACTBUN
NEeSATEIbHOCTH

MP02

BJIAJICTh HAaBBIKAMU y4eOHO-MCCIIE0BATEIbCKOM M MPOEKTHOW IEATeNLHOCTH,
HaBbIKaMU pa3pelieHust npooaem

MP03

BBISBIIATh IIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMs, HAXOAUTh apryMEHTHI [l J10KAa3aTeIbCTBA
CBOMX YTBEPXKACHHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUH PEILICHUS

MP04

AHAJIM3UPOBATD MTOJYUCHHBIC B XOAC PCIICHUA 3aa4U PE3YyJIbTAaThl, KDUTUYICCKHU
OICHUBATHb UX NOCTOBECPHOCTH, IPOTHO3UPOBATHL U3BMCHCHHE B HOBBIX YCJIOBUAX

MPOS

yMETh TIEPEHOCUTh 3HAHMS B TIO3HABATENBHYIO M MPAKTHUUECKYIO 00JacTh
KU3ZHEIESITeIIbHOCTU

MP06

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX obsacTei

MPO07

BBIIBUT'aTh HOBBIC UJICH, IIPpEJIAraTb OpUTHHAJIBHBIC ITIOAXO0AbI 1 PCIICHUSA

MPO08

BJIaJIeTh HaBBIKAMH TOJIy4YeHHMs] MH(OPMAIMM W3 UCTOYHMKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBIATh IOMCK, aHalIM3, CHUCTEMaTH3allll0 |
MHTEPHpETanio HHPOPMALIUN PA3TUUHBIX BUJIOB U (POPM NpE/ICTaBICHUS

MP09

CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (popMaTax C y4eTOM Ha3zHauyeHUs MH(OpMaluu
U IeNIeBOM ayIuTOpHUM, BBIOMpas ONTUMANbHYIO (OpMY MpeACTaBICHUS U
BU3YyaIH3aluU

MP10

OLCHUBATb HOOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(I)OpMaI_[I/II/I, €€ COOTBETCTBUC
IMPpaBOBBIM U MOPAJIBHO-3TUYCCKHUM HOpMaM




MP11

HCIIOJIB30BATh Cpe,[[CTBa I/IH(I)OpMaI_[I/IOHHbIX nu KOMMYHI/IKaL[I/IOHHBIX TeXHOJIOFI/Iﬁ
B PCIICHHHM KOTHHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHMU3allMOHHBIX 33134 C
coOnroicHeM TpeOOBaHMI IPTOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI,
pecypcocOepekeHrs, MPaBOBbIX U 3THYECKUX HOPM, HOPM HH(POPMAIHOHHOM
0e30IMacHOCTH

MP12

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIMUTHI HHPOPMAILUU, HHOOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH

MP13

[IPUHUMATh  LEIM  COBMECTHOW  JCSATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JAEUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIIATH IUJIAH JICUCTBUU,
pacrnpenenarb poiu ¢ y4éTOM MHEHHUH Yy4aCTHUKOB, OOCYXIaThb pPe3yJbTaThbl
COBMECTHOM pabOTHI

MP14

KOOPJAMHHUPOBATh U BBIIOJIHATE PA0OTY B YCIOBUSIX PEAILHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAaHHOI'O B3aUMOECHCTBUS

MP15

OCYHICCTBIIATL MO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUEC B  Pa3IMYHBIX
CUTYyalusIX, IIPOSABJIATHL TBOPUCCTBO U BOO6p8.)K€HI/Ie, OBITh HMHHUIMATHBHBIM

MP16

IIPUHUMATh MOTHBBI M apryMEHTHl JPYIHX JIIOAECH IPH AHAINU3E PE3yJbTAaTOB
NEeATEIbHOCTH

MP17

MpU3HABaTh CBOE MPABO U MPABO APYTUX JOJEH HA OMNOKU

MP18

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa

NpeaAMEeTHbIC

11Po01

chopMHPOBAaHHOCTh 3HAHHH O MECTE€ M POJHM OHOJOTHU B CHCTEME HAay4HOTO
3HAaHUA, q)yHKHI/IOHaJIBHOfI rpaMOTHOCTH 4YCJIOBCKA AJId PCHICHUSA KM3HCHHBIX
npobiuem;

11P602

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBATh COJIEP)KAaHUE OCHOBOITOJIATAFOIIIX
OMOJIOTMYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA, TKaHb, OPTaH, OPraHU3M,
BHJI, TIOMYJSIMsS, IKOCUCTEMaA, OuoreHo3, Owocdepa; meradbonusm (oOMeH
BEIIECTB M TMpEBpallleHue JHEPTruH), TOMeocTa3 (caMoperynsius), OUCHHTE3
Oenka, CTPYKTypHass  OpraHW3alus JKUBBIX  CHCTEM, JTHUCKPETHOCTD,
CaMOBOCIIpOM3BeIeHNEe (PETpOIyKIUs), HACIEACTBEHHOCTh, W3MEHUYUBOCTb,
POCT U pa3BUTHE, YPOBHEBAST OPTaHHU3AIIHS;

11P603

c(hOpMHUPOBAHHOCTh YMEHHUS PACKpBhIBaTh COJIEPKAHUE OCHOBOIIOJIATAIOIINX
OMOJOTMYECKUX TEOPUN U TUIIOTE3: KIETOUYHOM, XPOMOCOMHOM, MyTallHOHHOM,
SBOTIOLIMOHHOM, MPOUCXOXKACHUS )KU3HU U YEIIOBEKa;

11P604

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBHIBATH OCHOBOIIOJIATAOIe OMOIOTHYECKUE
3akoHbl U 3akoHoMmepHocTH (I'. Mennens, T. Moprana, H. 1. BaBuiosa,
O.I'exkens, @ Mrosiepa, K. bapa), u UX IpUMEHUMOCTB K )KMBBIM CUCTEMaM;

I1P60S

HpI/IO6peTeHI/Ie OIlbITa MPUMCHCHUSA OCHOBHBIX MCTOJOB HAYYHOI'O ITO3HAHMWA,
HCIIOJIb3YCMBIX B OHOJIOTHH: Ha6JIIO,Z[eHI/I${ K OIIMCaHHusA XHUBBIX CHCTEM,
mponeccoB u ﬂBHeHHﬁ; opraHu3aliii MW MPOBCACHUA OHOJIOrTYECKOT0
OKCIICPUMCHTA, BBIABUKCHHA THUIIOTC3, BbIABICHHA 3aBUCUMOCTH MCKIY
HUCCICAYCMBIMHU  BCIIMYWHAMHU, 00BACHEHUS MOJIYYCHHBIX PE3YJIbTAaTOB U




(hopMyIMpOBaHUS BBIBOJIOB C HCIIOIH30BAHHUEM HAYYHBIX MOHITHHA, TCOPHH U
3aKOHOB;

11P606

C(bOpMI/IpOBaHHOCTL YMCHHA BBIACIIATH CYIHMICCTBCHHBIC IIPHU3HAKKW BHPYCOB,
KJIETOK IPOKapUOT W OSYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHOTr€OLIEHO30B U 3KOCHUCTEM; OCOOEHHOCTH IIPOIECCOB
oOMeHa BEIIECTB W TPEBpAICHHUS OSHEPrMM B KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO0 M JHEPreTMYecKoro oOMEHa, XEMOCHMHTE3a, MUTO3a, Meio3a,
OIUTOIOTBOPEHHMS, PAa3BUTUS W Pa3MHOXKEHHs, HWHIWBUAYAJIHHOTO Pa3BUTHUS
opranu3Ma(oHTOreHe3a), 0OprObI 3a CyIIECTBOBAaHHE, €CTECTBEHHOrO OTOOpa,
BU1000pa30BaHMsl, MPUCIIOCOOJICHHOCTH OPraHM3MOB K cpele OOWTaHWf,
BJIMAHHA KOMIIOHCHTOB 9KOCUCTEM, aHTPOIIOICHHBIX H3MEHEHHH B DKOCHCTEMax
CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M MPEBpAIeHNE YHEPTUH B bnochepe;

11P607

cOPMUPOBAHHOCTh YMEHHUSI peliaTh OWOJOTUYECKHE 3a/adH, COCTaBIIATH
TEHOTUIIMYECKUE CXEMBbl CKPELIMBAHUs JUIsl Pa3HbIX TUIIOB HACIEIOBAHUSA
MPU3HAKOB y OPraHMW3MOB, COCTaBJISITh CXEMBbI ITIEPEHOCA BEUIECTB U YHEPTUU B
9KOCHCTEeMaXx (LIeTIH MUTAHMUsI, TUIIEBbIEC CETH);

I1P608

chOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  OLIGHHBATh  WHGOPMAIUIO
OMOJIOTUYECKOTO COJEPKAHUSA, BKIIIOYAIOIIYIO IICEBJIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX ~ UCTOYHHMKOB(CpEACTBA  MaccoBOM  MHGOpPMALMK, HAYYHO-
MONYJISIPHBIE ~ MaTepHalibl);  MHTEPIPETUPOBATH  ATHUYECKHUE  ACIIEKTHI
COBPEMEHHBIX HCCIEIOBAaHUNH B OHOJOTHH, MEAUIMHE, OHOTEeXHOJIOTUU;
paccMaTpuBaTh TNIOOATBHBIE HKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

11P609

c(hOpPMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC
COOOIIeHUsT Ha OCHOBe Ouonormyeckoil wuHpoOpManMu U3 HECKOJIBKHX
HMCTOYHUKOB, TPAMOTHO HCITOJIB30BATh MOHATHIHBIN armapaT OuoJIOTHY;

11P610

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJTYYCHHbIE 3HAHUS JIJIs1 OObSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SIBICHUH, ISl IPUHATHS MPAKTHUECKUX PELIeHU
B TIOBCETHEBHOM KHU3HU C IIeJIbloo0ecieueHus: 0e30I1acCHOCTH CBOETO 37J0POBbS U
3JI0POBbsI OKPY’KAIOIIMX JIFOJIeH, COOII0ICHNS 3J0pOBOro 0Opas3a KU3HU, HOPM
IPAMOTHOIO IIOBEJIECHUsS B OKPYXKAIOIIEW MPUPOJHOW cpefe; IOHUMaHue
HEOOXOJMMOCTH HCIIOJIb30BaHMs JJOCTH)KEHUH COBpEMEHHOM OWOJOTHH U
OMOTEXHOJIOTHH JIsl pAallMOHAJILHOTO MIPUPOIO0NOIB30BaHNUS.




3. CooTBeTcTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMBIM pe3yJabTaTaM 00y4YeHusl
3.1 CpeacrBa, npuMeHsieMble J1JI51 OLleHKH YPOBHS T€OPEeTHYECKOI MOAT0TOBKHU

Kpatkoe Kon Tloka3zarenrs oBiIageHUS HaumenoBanue o1ieHOYHOTO
HAaUMEHOBAaHME | pe3ysbTara pe3ysibTataMu o0yuyeHus Cpe/ICTBa U MPEJCTABICHUE €T0 B
pasnena oOy4eHus dOC
(Momyns) /
TEeMBI Texymuit ITpomexyTouHas
npeaMera KOHTPOJIb aTTecramus
Paznen 1. Kierka - cTpykTypHO-(yHKIMOHATIbHAS €AMHULIA )KUBOTO
Tema 1.1 JIP 09 Cnoco6HOCTH OPMHUPOBATH Bonpoce! giist TecroBbie
MHUPOBO33pEHUE, 6ecenpr 1-17 3amanus 1-10
COOTBETCTBYIOIIICE (m.5.1) (m.6.1 paznmen 1)
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
00LIECTBEHHON IPAKTUKH, Bomnpocsl
OCHOBaHHOTO Ha JIAJIOTe cobecenoBaHus
KYJIBTYp, CIOCOOCTBYIOIIETO 1,2,3,4 (11.6.3)
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE
JIP10 CriocoOHOCTB Bomnpocs! ms
COBEPIIICHCTBOBAHUS Oecensl 1-17
A3BIKOBOM U UUTATEIbCKON (m.5.1) KoHTponbHast
KYJIBTYpbI KaK CpE/ICTBA pabota (11.6.2.1)
B3aMMOJICHCTBHS MEXKTY
JIOJIbMU U TTO3HAHUSI MUPa
JIP11 Cnoco6HOCTh oco3HaHus | Borpocsr mmst
LIEHHOCTHU Hay4HOM1 | Oecenpl 1-17
NeATeTbHOCTH,  TOTOBHOCTH | (11.5.1)
OCYIIECTBIISATh TMPOEKTHYIO U
HCCJIEIOBATEIbCKYIO
JESITEIbHOCTD
WHWBUIYAILHO U B TPYIITIE
MPO8 BJIaJI€Th HaBBIKAMHU Bonpocer piist
nosyueHus: "HOpMaIuu u3 6ecensr 1-17
WCTOYHUKOB Pa3HbIX THIIOB, (m.5.1)
CaMOCTOSITENTEHO
OCYIIECTBIISATH IIOUCK, aHAIIN3,
CUCTEMAaTU3AIHIO U
HHTEPIIPETAIMIO HHPOPMAITHH
pa3IMYHBIX BUIOB U (popm
MIPEACTABICHUS
MP09 CO3/1aBaTh TEKCTHI B Bonpocer aiist

pa3NInYHbIX opmarax ¢
y4eTOM Ha3HaueHUs

Oecensr 1-17
(m.5.1)




uH(OpMAIIUU U TIeTIEBOI
ayIUTOPHUH, BRIOUpast
ONTUMAIIbHYIO (hopMy
NpeCTaBICHUS U
BU3YaIH3aI[uU

MP10

OLICHUBATh  JIOCTOBEPHOCTb,
JETUTUMHOCTb MH(pOpMAINH,
€€ COOTBETCTBHUE IPAaBOBBIM U
MOPAJIBHO-3TUYECKUM
HOpMaMm;

Bonpoce! giist
oecensl 1-17
(m.5.1)

MPI11

UCIIOJIb30BaTh CPE/ICTBA
MH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHbBIX
TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
co0uroIeHreM TpeOOBaHMIA
SPrOHOMUKHU, TEXHUKH
0e30IaCHOCTH, TUTHCHBI,
pecypcocOepexeHus,
MPABOBBIX U ATHYECKUX HOPM,
HOPM HH(OPMAIIMOHHOMN
Oe3omacHOCTH

Bonpoce! aist
oecensl 1-17
(m.5.1)

MP12

BJIAJICTh HaBbIKAMH
pacrio3HaBaHMs U 3aILUTHI
uH(popMaluuy,
UH(POPMALMOHHOM
0€30MacCHOCTH JTUYHOCTH

Bormpocsr quis
Oecensl 1-17
(m.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH
IMOHUMAaTb MUP C MMO3UIIUN
JPYToro 4eloBeKa

Bormpocsr s
oecenpt 1-17
(m.5.1)

I1P608

CriocoOHOCTh KPUTHYECKH
OLICHMBATh HH(OPMALINIO
OMOJIOTUYECKOTO CO/IEpIKaHMS,
BKJIIOYAOLIYIO
TNICEB/IOHAYYHBIE 3HAHUS U3
Pa3INYHBIX
HCTOYHUKOB(Cpe/ICTBA
MaccoBoi uH(popMaIuuy,
HAYYHO-TIOMYJISIpHbIE
MaTepuabl);
MHTEPIPETUPOBATH ITHYECKHE
ACTIEKTHI COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTHH,
MeIuIHe, OMOTEXHOJIOTHH;

Bormpocs! s
oecenpt 1-17
(m.5.1)




paccMaTpuBaTh II100aIbHBIE
AKOJIOTUYECKHUE MPOOITIEMBI
COBPEMEHHOCTH,
dbopMHUPOBATH MO OTHOLICHHUIO
K HUM COOCTBEHHYIO MO3UIIHIO

I1P609

CriocoOHOCTE CO37aBaTh
COOCTBEHHEIE TUCHMEHHEIE U
YCTHBIE COOOIIICHUS HA
OCHOBE OMOJIOrIYCCKOM
uH(pOpMaIUU U3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO
HCITOJIH30BaTh MOHSITHHHBINA
anmapar OHOJIOTHH

Bonpoce! giist
oecensl 1-17
(m.5.1)

Tema 1.2

JIPO1

Cnoco6HOCTH OPMHUPOBATH
IPaXTaHCKOIO MTO3UITHIO
oOyuJarorerocsi, Kak
aKTUBHOI'O U OTBETCTBECHHOIO
YJIeHa POCCHICKOro 00IIecTBa
1 OCO3HAHHUE CBOET0 MEeCTa B
HH(pOpPMaIMOHHOM OOIIECTBE

Bonpoce! giist
oecennl 18-57
(m.5.1)

JIP02

CnocoOHOCTh MPOTHBOCTOSTh
UJICOJIOTHH SKCTPEMHU3MA,
HallMOHAIN3Ma, KceHOo(poOuH,
JTUCKPUMUHAIINH 110
COILIMAJIbHBIM, PEITUTHO3HBIM,
pPacoBBIM, HAIMOHATEHBIM
pU3HAKaM

Bompockr qist
oecennl 18-57
(m.5.1)

JIPO3

CnocoOHoCTh (hopMHUpOBATH
POCCUICKYIO I'PaXkIaHCKYIO
UJEHTUYHOCTHU, TaTPUOTHU3MA,
YBa)XKCHHsI K CBOEMY Hapo.y,
YYBCTBA OTBETCTBEHHOCTH
nepen PonuHon, ropnoctu 3a
CBOM Kpaii, cBor0 Ponuny,
CBOM SI3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIEe
MHOTOHAIIMOHAJIBHOT'O HApO/a
Poccun

Bonpocer piist
Oecennl 18-57
(m.5.1)

JIP0O4

CnocoOHOCTh (hopMHUpOBATH
[IEHHOCTHOE OTHOIIIEHUE K
ToCyaapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U
MPUPOJHOMY HACIIEINIO,
HNaMITHUKaM, TPaJUIIsIM
HapoaoB Poccun,
nocTkeHusM Poccun B

Bonpocer piist
Oecennl 18-57
(m.5.1)

TectoBBIE
3amanus 1-10
(n.6.1 paznmen 1)

Kontponbnas
pabora (11.6.2.1)

Bonpocsr
cobeceloBaHusA
5,6,7,8,9 (11.6.3)




HayKe, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSIX U Tpyie

JIPOS CrniocobHOCTH (hOpMHUPOBATH Bomnpocs! mis
3I0POBBIN U O€30MaCHBII Oecensl 18-57
00pa3 Xu3HH, (n.5.1)
OTBETCTBEHHOI'O OTHOILIECHUS
K CBOEMY 3JI0POBBIO

JIPO7 CnoocoOHOCTh K aKTUBHOM Bonpoce! giist
JIEATETLHOCTHA Oecennl 18-57
TEXHOJIOTHYECKOU U (m.5.1)
COLUAIBHOM
HAIpPaBIEHHOCTH,
CIIOCOOHOCTh UHULIMMPOBATD,
IUIAHUPOBATh U
CaMOCTOSITEIIEHO BBITTOJTHSTH
TaKylo AesITeIbHOCTD

JIPO8 CnocoOHOCTh K pa3Iu4HbIM Bomnpocs! ais
cepam npodeccrnoHaTBHON 6ecenpr 18-57
JIeATeTLHOCTH (m.5.1)

JIP10 CriocoO6HOCTB Bomnpocs! mist
COBEPIIICHCTBOBAHUS Oecensl 18-57
SI3BIKOBOM M UATATEIHCKON (n.5.1)
KYJIBTYpPBI KaK Cpe/iCTBa
B3aUMO/JICUCTBUS MEXKIY
JIOJIbMU U TTO3HAHUSI MUPa

JIP11 Cnoco6HOCTh oco3HaHus | Borpocsr nmst
LIEHHOCTH Hay4yHOU | Oecensr 18-57
JEeSTENIbHOCTH,  TOTOBHOCTH | (1m.5.1)
OCYIIECCTBIISATh MPOCKTHYIO W
HCCIIEIOBATEIBCKYIO
JESITSIIbHOCTh
WHIWBUAYAIBHO U B TPYIINE

MPO1 YMEThb CaMOCTOSITEILHO Bormpocsr s

dbopMynupoBath u
aKTyaJIM3UpoBaTh MpodiIemy,
paccMarpuBarh €€
BCECTOPOHHE, OIPEIEIAT
L[N IESITENIbHOCTH, 33/1aBATh
IapamMeTpbl U KPUTEPUHU UX
JOCTH>KEHUS], BHOCUTh
KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
pEe3ynbTaTOB LIENISAM,
OLICHUBATh PUCKH
MIOCJIEICTBUM 1€ATEIHOCTH

Oecennl 18-57
(m.5.1)




MPO02 BJIQ/ICTh HABBIKAMU y4eOHO- Bonpocs! piis
HUCCIIENOBATENILCKON U Oecensl 18-57
MIPOCKTHOM J1eATEeNbHOCTH, (m.5.1)
HABbIKAMU pa3perieHUs
npo0iieM B o01acTu OMOIOTUU

MPO6 yMETh MHTErpUPOBaTh 3HaHUs | Bompock! aist
U3 pa3HbIX MPEIMETHBIX Oecenpr 18-57
obyacteit GrosorUn (m.5.1)

MP09 C03/1aBaTh TEKCTEI B Bormpocsr mist
pasIuyHBIX (hopmaTax ¢ oecenpr 18-57
Y4E€TOM Ha3HAUYCHUS (n.5.1)
nH(pOpMaLIUU U 1IeJIeBOI
ayJIMTOpUH, BBIOUpas
ONTUMATIBLHYIO (popMy
MIPEICTABICHUS 1
BU3YaIH3aI[uU

MP11 HCTIOIB30BATh CPEJICTBA Bompockr qyst
MH(OPMALIMOHHBIX U Oecenpl 18-57
KOMMYHHKAITHOHHBIX (m.5.1)
TEXHOJIOTHI B pEILICHUN
KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33124 C
co0uroIeHreM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKH
0e30IaCHOCTH, TUTHCHBI,
pecypcocOepexeHus,
MIPABOBBIX W ATHYECKHUX HOPM,
HOpPM UH(POPMAITUOHHON
0€30macHOCTH

MP18 pa3BUBaTh CIIOCOOHOCTH Bormpocsr s
MOHUMATh MUP C MO3ULUU 6ecenpl 18-57
JIpYroro 4ejioBeKa (m.5.1)

I1P602 CnocoGHOCTh (hopMHUPOBATH Bomnpocs! pis

YMEHHUS PaCKpbIBATh
coJiepKaHue

OCHOBOITOJIAT AFOIITHX
OMOJIOrMYECKUX TEPMHHOB U
MOHATHH: KU3Hb, KIETKa,
TKaHb, OPTaH, OPraHU3M, BH]I,
MOMYJIAIMS, SKOCUCTEMA,
ouoreHnos, ouochepa;
MeTabos3M (0OMEH BEIeCTB
¥ MIPEBpAICHUE SHEPTUH ),
romeocTas (CaMOoperyJsius),
OucuHTe3 OeNka, CTpyKTypHast
OopraHu3aluAa )KXUBbIX CUCTCEM,

Oecennl 18-57
(m.5.1)




JHUCKPETHOCTD,
CaMOBOCITPOMU3BCACHUC
(pempozyKitus),
HaCJICACTBECHHOCTD,
HN3MCHYUBOCTL, POCT U
Pa3BUTHUEC, YPOBHEBAA
Oopranu3anus

I1P603

Cnoco6HOCTH OpMHUPOBATH
YMEHHsI paCKPBIBATh
coJiep>KaHue
OCHOBOIIOJIATrat0IINX
OMOJIOTMYECKHUX TEOPHil U
TUIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
3BOIIOIIMOHHOIMA,
MIPOUCXOXKACHUS KUZHU U
YeJIoBeKa

Bonpocer giist
Oecenpl 18-57
(m.5.1)

I1P606

CnocoOHOCTh BBIACTATH
CYIICCTBCHHBIC ITPU3HAKA
BHUPYCOB, KJIIETOK TPOKAPUOT U
DYKApUOT; OJJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB,
OHMOreoIeHO30B U HIKOCUCTEM;
0COOEHHOCTH TIPOLIECCOB
oOMeHa BeIIeCTB U
MIpEeBpAlICHHs SHEPTUU B
KJIeTKe, OTOCHHTE3A,
MJIACTUYECKOTO U
HHEPTreTUYECKOro OOMEHa,
XeMOCHHTE3a, MUTO34,
MelH03a, OIUIOJOTBOPEHH,
pPa3BUTHUSA U Pa3MHOKECHHUSI,
HHIWBHUIYAJIBbHOT'O Pa3BUTHUA
opranu3Ma(OHTOTeHe3a),
O0pBHOBI 3a CYIIIECTBOBAHHE,
€CTECTBEHHOT0 0TOO0pa,
BH1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH
OpPraHU3MOB K cpejie
oOuTaHUs, BIUSHUS
KOMITOHCHTOB DKOCHCTEM,
AHTPONIOTEHHBIX U3MEHEHHI B
AKOCHCTEMAxX CBOEH
MECTHOCTH, KPYTOBOPOTa
BCIICCTB U NPEBpAICHUE
sHepruu B Ouocdepe

Bompockr qyst
oecennl 18-57
(m.5.1)




I1P610

MIPUMEHSITh MOJIy4eHHBIC
3HAHUA U1 00bICHEHUS
OMOJIOrMYECKHUX IPOLIECCOB U
SBIICHUH, JIJIS1 IPUHATUS
IIPAKTUYECKUX PELICHUN B
MOBCEIHEBHOM KU3HU C
[eTbI000eCTICUeHUS
0€3011acHOCTH CBOETO
3JI0POBbBS U 3/I0POBbsI
OKPYXKAIOIIMX JIIOJICH,
COOJII0ICHHS 3]TOPOBOTO
o0pas3a )XKM3HH, HOPM
rPaMOTHOIO MOBEJICHUS B
OKpYXarollel mpupoIHOU
cpeje; MOHUMaHUe
HEe00OXO0OUMOCTH
WCIIOJIb30BaHMS JOCTHUKEHUN
COBpPEMEHHOI1 OnoJIoTuu U
OMOTEXHOJIOTHH IS
paloHaIbHOTO
MIPUPOIOTIOTB30BAHMS

Bompocsr quis
Oecensl 18-57
(n.5.1)

Tema 1.3

JIP09

CnocoGHocTh hopMHUpOBATH
MHUPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
0OLIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUDE

Bompockr qyst
Oecenpl 58-96
(m.5.1)

JIP11

CriocoOHOCTB
LIEHHOCTH Hay4HOU
JIEATEIIbHOCTH,  T'OTOBHOCTh
OCYLIECTBIATh IPOCKTHYIO H
HCCIIEA0BATENIBCKYIO
JIeATEIbHOCTD
WHAUBUAYAJIBHO U B TPYIIE

OCO3HaHUusA

Bompocsr quis
Oecenpl 58-96
(n.5.1)

MPO5

YMETh TIEPEHOCUTH 3HAHUS B
MI03HABATENIbHYIO U
MPAKTUYECKYIO 00JIacTH
KHU3HEIEATEIIbHOCTH

Bormpocsr muis
Oecenpl 58-96
(m.5.1)

MPO06

yMeTI) I/IHTerI/IpOBaTI) 3HAaHUA
U3 Pa3HBIX MPEIMETHBIX
o0iactelt OMOIOrnu

Bompocsr muis
6ecenpl 58-96
(m.5.1)

TectoBbIE
3amanns 1-10
(n.6.1 pazmen 1)

Kontponbnas
pabora (11.6.2.1)

Bonpocsr
cobeceoBaHus
11,12,13 (1m1.6.3)




MPO8

BIIAJICTh HABbIKAMU
noJiyueHusi "HpopMaIuu 13
HMCTOYHHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIIBHO
OCYIIECTBIIATh IIOUCK, aHAIIN3,
CHUCTEMAaTHU3AIUIO U
MHTEpHpeTanio HHPOPMALUU
pa3IMYHbIX BUJIOB U (popm
IIPEJICTaBICHUS

Bompocsr quis
Oecensl 58-96
(n.5.1)

MP18

pa3BUBATH CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIUU
JIPYroro 4yenoBeKa

Bonpoce! giist
Oecenpl 58-96
(m.5.1)

I1P603

CrniocobHOCTH (hOpMHUPOBATH
YMEHHUS PaCKpbIBaTh
coj/iepKaHue
OCHOBOIIOJIararoIInx
OMOJIOrMYECKHUX TEOPHUM U
TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU 1
YyeJI0BeKa

Bonpocsr muis
Oecensl 58-96
(n.5.1)

I1P604

CnocoGHocTh hopMHUpPOBATH
YMEHUS PacKpbIBATh
OCHOBOTOJIArao1ue
OMOJIOTUYECKHE 3aKOHBI 1
3akoHomepHocTH (I'.
Menpens, T. Moprana, H. 1.
BaBunosa, 3.I'ekkens, @
Miromnnepa, K. bapa), u ux
MPUMEHUMOCTD K KUBBIM
cucTeMaM

Bompockr qist
Oecenpl 58-96
(m.5.1)

I1P607

CriocoOGHOCTh pemaThb
OMOJOrHYECKUe 3a1a4H,
COCTaBJIATh TEHOTUITUYECKUE
CXEMBI CKPEIUBAHUS JJIsI
pa3HbIX TUIIOB HAaCJE10BaHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIepeHoca
BEIIECTB M YHEPTHUHU B
HKOCHUCTEMAX (LENH MUTaHUS,
MUIIEBbIE CETH)

Bormpocs! s
Oecenpl 58-96
(m.5.1)

Tema 1.4

JIP11

CrocoOHOCTD
LIEHHOCTH HAYYHOU
JCATCIIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO U
HCCIICIOBATEITBCKYIO

OCO3HaHUus

Bompocsr quis
6ecenpr 97-123
(m.5.1)

TectoBbIE
3agadus 1-10
(m.6.1 pazmen 1)




JIeATETbHOCTh
WHAUBUAYAJIBHO U B TPYIIIE

KonTponbHas
pabora (11.6.2.1)

MPO8 BJIaJI€Th HaBBIKAMU Bonpoce! aist
NOJy4YeHUsI HTHPOPMALIUH U3 6ecenpr 97-123
HMCTOYHHKOB Pa3HbIX THUIIOB, (m.5.1)
CaMOCTOSITEJIbHO Bompocs!
OCYIIECTBIISATH IOUCK, aHAIIH3, cobece10BaHuUs
CHUCTEMaTHU3AIUIO U 14,15,16 (11.6.3)
MHTEPIIPETALNIO UHPOPMALIUH
pa3IMYHBIX BUIOB U (popm
MpeJICTaBICHUS
MP10 OLICEHMBATh  JIOCTOBEPHOCTH, | Bompock! st
JETUTUMHOCTh WHMOpMaruu, | 6eceapt 97-123
€€ COOTBETCTBHE MpPaBOBbIM U | (11.5.1)
MOpPaIbHO-ITHUYECKUM
HOpMawm;
I1P609 CrocoOHOCTE CO3/1aBaTh Bonpocs! giist
coOCTBEHHBIC TMCbMEHHBIC U | Oecenbr 97-123
YCTHBIE COOOIIECHUS Ha (m.5.1)
OCHOBE OMOJIOTUYECKON
nH(OpPMAaLIUU U3 HECKOJIBKUX
HMCTOYHHUKOB, TPAMOTHO
HCTIOJIB30BATh MTOHSITUUHBIN
anmapar OHOJIOTHH
Tema 1.5 JIP11 CnocoOHOCTh oco3HaHus | Borpocs! mis TecroBbie
IEHHOCTH Hay4HOU | Oecennl 124- 3amanus 1-10
NEeSTENIbHOCTH,  TOTOBHOCTH | 134 (m.5.1) (m.6.1 pazmen 1)
OCYIIECTBISITh TMPOEKTHYIO H
HCCIIE0BATENbCKYIO
JIeATeTLHOCTh
WHAUBUAYAILHO U B TPYIITIE KonTtponsHas
pabora (11.6.2.1)
JIP16 CnocoOHOCTH OBJIa/IEHUIO Bonpoce! 1
HaBbIKaMU y4eOHO- Oecennl 124-
HCCJIEI0BATENbCKOM, 134 (n.5.1)
IIPOEKTHOM U COLIMAIIBLHOM Bonpocs!
ACATCIILHOCTH cobecenoBaHUs
17,18,19,20
MPOS8 BJIAZIETh HABBIKAMU Bonpocs! piis (1.6.3)

noJiyuyeHusi "HpopMaIuu 13
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIILHO
OCYIIECTBIIATH [TOUCK, aHAJIU3,
CHUCTEMAaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALUU

Oecensl 124-
134 (n.5.1)




pa3IUYHBIX BUAOB U GpopM
[IPEACTABICHUS

MP09

CO3/aBaTh TEKCTHI B
pasin4HbIX popmarax ¢
y4€TOM Ha3Hau€HUs
UH(pOpMAaLUU U LIEIEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAIbHYIO (hopMy
IIPEJICTaBICHUS U
BU3YyaJIU3al1H

Bompocsr 1t
Oecensl 124-
134 (.5.1)

MP13

IIPUHUMATD LIEJIU COBMECTHOMN
JeSITEIbHOCTH,
OpraHU30BBIBATH U
KOOPJMHHUPOBATH ACUCTBUSA IO
€€ OCTUXEHUIO: COCTABIISATh
IUIaH JIeHCTBHI,
pacupenenarTs PO ¢ Y4ETOM
MHEHUH y4aCTHHUKOB,
00CyX1aTh pe3yJIbTaThl
COBMECTHOM pabOThI

Bompocsr 1t
Oecensl 124-
134 (.5.1)

I1P608

CriocoOHOCTb KPUTHUYECKH
OLICHUBATh NH(OPMAIHIO
OMOJIOTMYECKOTO CO/IEpIKaHMS,
BKJIIOYAIOLIYIO
IICEB/IOHAYYHBIE 3HAHUS U3
pa3IMyYHbIX
HCTOYHUKOB(Cpe/CTBA
MaccoBO uH(popMaluuy,
Hay4YHO-TIOMYJISIPHBIE
MaTepuabl);
MHTEPIPETUPOBATH ITUYECKUE
ACIEeKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTHH,
MeAMIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh I100aIbHbIE
HKOJIOTMYECKHE TTPOOIIEMBI
COBPEMEHHOCTH,
($bopMHUPOBATH 1O OTHOIIEHHUIO
K HUM COOCTBEHHYIO MO3ULIUIO

Bompockr qist
Oecennl 124-
134 (n.5.1)

I1P609

CrocoOHOCTE cO37aBaTh
COOCTBEHHEBIE TUCEMEHHEIE U
YCTHBIE COOOIIEHUS Ha
OCHOBE OHMOJIOTHYECKOI
WH(OPMAIINN U3 HECKOJIBKIX
HUCTOYHUKOB, TPAMOTHO
HACIIOIb30BaTh IMTOHATHHHBIH
anmapat OHOJIOTHH

Bompocsr mis
Oecenpl 124-
134 (m.5.1)




I1P610

MIPUMEHSITh MOJIy4eHHBIC
3HAHUA U1 00bICHEHUS
OMOJIOrMYECKHUX IPOLIECCOB U
SBIICHUH, JIJIS1 IPUHATUS
IIPAKTUYECKUX PELICHUN B
MOBCEIHEBHOM JKU3HHU C
[eTbI000eCTICUeHUS
0€3011acHOCTH CBOETO
3JI0POBbBS U 3/I0POBbsI
OKPYXKAIOIIMX JIIOJICH,
COOJII0ICHHS 3]TOPOBOTO
o0pas3a )XKM3HH, HOPM
rPaMOTHOIO MOBEJICHUS B
OKpYXarollel mpupoIHOU
cpeje; MOHUMaHUe
HEe00OXO0OUMOCTH
WCIIOJIb30BaHMS JOCTHUKEHUN
COBpPEMEHHOI1 OnoJIoTuu U
OMOTEXHOJIOTHH IS
paloHaIbHOTO
MIPUPOIOTIOTB30BAHMS

Bompocsr quis
Oecensl 124-
134 (1.5.1)

Paznen 2. Ctpoenue u pyHKIIMM OpraHnusma

Tema 2.1

JIPO9

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
00LIECTBEHHON PAKTUKH,
OCHOBAHHOTO Ha JMajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM

Bormpocsr quis
Oecensl 135-
141 (n.5.1)

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CPEACTBA
B3aMMOJICUCTBHUS MEXKITY
JFOIbMU Y MTO3HAHUS MUpPa

Bormpocsr s
Oecensr 135-
141 (n.5.1)

MP04

AHAJIU3UPOBATH MOJYYEHHBIE B
XOJI€ pELICHUS 3a1a4U
pe3yIbTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX

Bompocsr mis
Oecennr 135-
141 (m.5.1)

TecToBbIC
3aganus 11-20
(1.6.1 paznuen 2)

KoHnTponbHas
pabora (11.6.2.2)

Bomnpocsl
co0eceoBaHus
21,22 (1.6.3)




MPO5

YMETB IIEPEHOCUTH 3HAHUS B
HI03HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH
KHU3HEIeSITIbHOCTH

Bonpocs! piis
Oecensl 135-
141 (n.5.1)

MP09

cO3/1aBaTh TEKCTHI B
pasn4HbIX opmarax ¢
y4€TOM Ha3Hau€HUs
UH(pOpMAaLUU U LIEIEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIbHYIO (hopMy
IIPEJICTaBICHUS U
BU3YyaJIU3al1H

Bonpocsr piis
Oecensl 135-
141 (n.5.1)

I1P603

CrniocobHOCTH (hOpMHUPOBATH
YMEHHUS PaCKpbIBaTh
coj/iepKaHue
OCHOBOIIOJIararoIInx
OMOJIOrMYECKHUX TEOPHUM U
TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU 1
YyeJI0BeKa

Bonpocsr piis
Oecensl 135-
141 (n.5.1)

I1P605

CnocoOHOCTh MPUMEHECHHS
OCHOBHBIX METO/IOB HAYYHOTO
MO3HAHUSI, UCTIOIb3YEMBIX B
OuoJ0ruY: HAOIIOACHHS U
OITMCAaHUS KUBBIX CHCTEM,
MPOLECCOB U SIBJICHUI;
OpraHu3aIi U NPOBEICHUS
OMOJIOTrHYSCKOT0
AKCIIEPUMEHTA, BbIJIBUKEHUS
TUIIOTE3, BBISBIIEHUS
3aBUCUMOCTH MEXIY
HCCIIEyEMbIMU BEJIMYMHAMU,
00BsCHEHUS TIOTYYEHHBIX
pe3ynbTaTOB U
(dbopMyITHUpOBaHUS BEIBOJIOB C
HCIIOJIb30BAaHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB

Bompockr qist
oecennl 135-
141 (n.5.1)

Tema 2.2

JIPO3

CnocoOHOCTh (hopMHpOBATH
POCCHICKYIO TPa’KJaHCKYIO
HUJIEHTUYHOCTH, TTATPUOTH3MA,
YBa)XE€HUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen PoauHou, roproctu 3a
CBOM KpaH, cBoro Ponuny,
CBOH SI3BIK U KYJIBTYPY,
MPOLLIOE U HACTOSIIIEe

Bompocsr mis
Oecenpl 142-
149 (m.5.1)

TecToBEBIE
samanns 11-20
(1.6.1 pazmen 2)

Kontponbhas
pabora (11.6.2.2)




MHOT'OHAIIUOHAJIBbHOI'O Hapo,ua
Poccun

JIP10 CriocoO6HOCTh Bomnpocs! mis
COBEPIICHCTBOBAHUS Oecensl 142-
SI3BIKOBOM M UATATEIBCKOU 149 (n.5.1)
KYJbTYpbI KaK CpEJCTBa
B3aUMOJICUCTBUS MEXKITY
JIOJIBMH U TTIO3HAHUS MUPA

JIP11 CrocoOHOCTH oco3HaHus | Borpock! s
[IEHHOCTH Hay4yHOH | Oecenpr 142-
JeATeTbHOCTH,  TOTOBHOCTH | 149 (1.5.1)
OCYLIECTBIISATh IPOEKTHYK H
HCCJIEI0BATEIIbCKYIO
JIeATEIbHOCTh
WHJUBUIYAJIbHO U B TPYIITIE

MPO1 YMETb CaMOCTOSITEIIHO Bompockr qyst
dbopmynupoBaTh U oecenpl 142-
aKTyalu3upoBaTh npodnemy, | 149 (m.5.1)
paccMarpuBarhk €€
BCECTOPOHHE, ONPENEIATh
LIEJIN ICSITEIbHOCTH, 33/1aBaTh
napameTpbl U KpUTEPUHU UX
JIOCTH>KCHUS, BHOCUTH
KOPPEKTHUBBI B JEATEIBHOCTb,
OIICHUBATHb COOTBETCTBHUE
pEe3ynbTaTOB LIENISIM,
OIICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATEIbHOCTH

MP04 aHaJIM3UPOBATh NTOJIy4eHHBIE B | Borpocs! i
XOJI€ pELICHUS 3a1a4n Oecennl 142-
pe3ynbTaThl, KPUTHUYECKH 149 (n.5.1)
OIIEHUBAThH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIIOBHSIX

MPO5 YMETh IEPEHOCUTH 3HAHUS B Bormpocsr s
MMO3HABATEIIbHYIO U oecenpr 142-
MPaKTUYECKYIO 00JIaCTH 149 (n.5.1)
KU3HEACSITEIIBHOCTH

MPO6 YMETb UHTErPUPOBATh 3HaHUs | Bompocs! mis
W3 Pa3HbIX MPEIMETHBIX Oecenpr 142-
obnacreii OMonoruu 149 (m.5.1)

MPO7 BBIJIBUTATh HOBBIC HJICH, Bonpocer aiist
npeasiaraTh OpUruHaIbHbIE Oecennl 142-
MTOAXO/bI U PEIICHUS 149 (m.5.1)

Bomnpocst

cobecenoBaHus

23,24 (1.6.3)




I1P601

CrniocobHOCTh (hOpMHUPOBATH
3HAHUS O MECTE U POJIU
OMOJIOrMH B cUCTEME
HAYYHOTO 3HAHUS;
byHKIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa TSI
peLIeHHS KU3HEHHBIX
npobem

Bompocsr quis
Oecensl 142-
149 (.5.1)

I1P603

CrniocobHOCTH (hOpMHUPOBATH
YMEHHUS PaCKpbIBaTh
cojiepKaHue
OCHOBOITOJIAraroInX
OMOJIOrMYECKUX TEOPUN U
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU 1
YyesloBeKa

Bonpocsr 1t
Oecensl 142-
149 (.5.1)

ITP605

CriocoOHOCTh IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MO3HAHUS, HCITOJIB3YEMBIX B
Ononoruu: HaOIIeHUS U
OIIMCAHMUS KUBBIX CHCTEM,
MIPOIIECCOB U SIBJIICHUIA;
OpTaHM3AIH U TPOBEICHUS
OHOJIOrHYECKOI0
AKCIIEPUMEHTA, BBIJIBHYKECHUS
TUIIOTE3, BEIABICHUS
3aBHCHUMOCTH MEXKIY
HCCIICTyeMbIMU BEIIMYNHAMH,
00BsCHEHUS TIOTYYECHHBIX
pe3yJIbTAaTOB H
(dbopMyITHUpOBaHUS BEIBOJIOB C
HCIIOJIb30BaHNEM HAYIHBIX
MOHATUH, TEOPUM U 3aKOHOB

Bormpocsr quis
Oecensnl 142-
149 (n.5.1)

Tema 2.3

JIPOS

HUHTEPEC K Pa3InIHbIM
cdepam npodeccruoHaIbHON
JCSITeTbHOCTH

Bompocsr muis
6ecenpl 150-
154 (n.5.1)

JIP09

CrniocobHOCTbH (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU U
00LIECTBEHHON PAKTHUKH,
OCHOBAHHOTO Ha JMajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUpPE

Bormpocs! s
oecensl 150-
154 (n.5.1)

TectoBbIE
3agadus 11-20
(1.6.1 paznuen 2)

KontponbHas
pabora (11.6.2.2)




JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CpeACTBa
B3aUMOJICUCTBUS MEXKIY
JIIOIbMU Y MTO3HAHUS MUpa

Bompocsr quis
oecensl 150-
154 (n.5.1)

MPO1

YMETh CAMOCTOSITEIEHO
bopmynupoBaTh U
aKTyaJIH3UpOBaTh MpoodIEMy,
paccMaTpuBaTh €€
BCECTOPOHHE, OPE/ICIIAThH
LCJIH ICSITEbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTCPHU HX
JOCTH)KCHUSI, BHOCHTb
KOPPEKTHUBBI B JICATEILHOCTD,
OLICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIEJISM,
OLICHUBATh PHCKU
IIOCJIEICTBUM 1€ATEIIBHOCTH

Bompocsr! muis
oecensl 150-
154 (.5.1)

MPO02

BJIaJICTh HaBbIKAMH y4eOHO-
HCCIIE0BATEIBCKON U
MPOCKTHOM JIeATEILHOCTH,
HABBIKAMU Pa3peIICHUS
po0JsieM B 00J1aCTH OMOJIOTUH

Bompockr qist
oecennl 150-
154 (n.5.1)

MPO3

BBISIBJIAATH IPUYUHHO-
CJICICTBEHHBIC CBSI3H U
aKTyaJIu3upoBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
apryMEHTHI 7151
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKIECHHH, 33/1aBaTh
napameTpbl U KpUTEPUHU
perieHus: B 006J1acTu OMoI0TUN

Bompockr qyst
oecennl 150-
154 (n.5.1)

MP04

AHAJIU3UPOBATD IMOJIYYCHHLIC B
X0[€ pCUICHUA 3aaa4n
PE3yIbTaThbl, KPUTUYCCKHU
OLCHUBAThb UX NOCTOBCPHOCTD,
MMPOTrHO3UPOBATh U3MCHCHUC B
HOBBIX YCJIIOBHAX

Bormpocsr s
Oecenpl 150-
154 (n.5.1)

MP09

CO3/1aBaTh TEKCTHI B
pa3nn4HbIX opmarax ¢
y4eTOM Ha3HaueHUus
UH(pOpMAIIUU U LIETEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIbHYIO (hopMy

Bompocsr mis
oecennr 150-
154 (n.5.1)

Bomnpocsr

cobecenoBaHus

25,26 (1.6.3)




MNpCaACTaBJICHUA U
BHU3YyalIU3allun

MP13

IIPUHUMATD LIEJIU COBMECTHOMN
JeSITEIbHOCTH,
OpraHU30BBIBATH U
KOOPJMHHUPOBATH ACUCTBUSA IO
€€ JOCTUKEHHUIO: COCTaBIISITh
IUIaH JIeHCTBHI,
pacrpenensaTb pojau ¢ y4ETOM
MHEHUH Y4aCTHHUKOB,
00CyXkaaTh pe3yIbTaThl
COBMECTHOM pabOThI

Bompocsr 1t
oecensl 150-
154 (n.5.1)

MP15

OCYIIECTBIISATH TO3UTHBHOE
CTpaTETUYECKOE MOBEICHIEC B
Pa3JIMYHBIX CUTyallUusX,
HPOSIBJIATH TBOPYECTBO U
BOOOpakeHue, ObIThH
UHUIIMATHBHBIM

Bonpocsr muis
oecensl 150-
154 (n.5.1)

I1P607

CnocoOHOCTH pemiaTh
OMOJOrHYeCKUE 3a/1a4H,
COCTaBJISATh T€HOTUITHYECKHE
CXEMBI CKPEIIUBAHUS JIS
pa3HbIX THUIIOB HACJICIOBAHMS
MIPU3HAKOB Yy OPTaHU3MOB,
COCTaBJISAITh CXEMBI IIEpeHOCa
BEIIICCTB U YHEPTUU B
9KOCHCTEeMaXx (LN TUTaHMS,
MUIIEBbIE CETH)

Bompockr qyst
oecennl 150-
154 (n.5.1)

Tema 2.4

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM M UMTATEILCKOM
KYJbTYPbI KaK CPEACTBA
B3aMMOJICUCTBHUS MEXKITY
JIFOIbMU U MTO3HAHUS MUpa

Bormpocsr s
Oecenpl 155-
159 (n.5.1)

JIP11

CriocoOHOCTB
LIEHHOCTH Hay4yHOU
JIEATEIIbHOCTH,  T'OTOBHOCTh
OCYLIECTBIATh IPOCKTHYIO H
HCCIIEA0BATENIBCKYIO
JIeATEIILHOCTD
WHAUBUAYAJILHO U B TPYIIE

OCO3HaHUusA

Bormpocsr muis
Oecenpl 155-
159 (m.5.1)

MPO1

YMETh CaMOCTOSITENILHO
bopmMynupoBaTh 1
aKTyaJIn3UpOBaTh NPOOIEMY,
paccMmarpuBaTh e

Bompocsr qis
Oecennl 155-
159 (n.5.1)

TectoBbIC
samanus 11-20
(m.6.1 pazmen 2)

KoHnTponbHas
pabora (11.6.2.2)

Bonpocsr
cobecenoBaHus
27,28 (1m.6.3)




BCECTOPOHHE, OIPEIEIATh
LIEJIA JEATECIIBHOCTH, 331aBaTh
IapamMeTpsbl U KPUTEPUHU UX
JOCTHKEHUS, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBHE
pe3ynbTaTOB LIEISM,
OLICHUBATh PUCKU
IIOCJIEICTBUM 1€ATEIIBHOCTH

MPO02

BJIJICTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENICKON U
MPOCKTHOM JIeATEILHOCTH,
HABBIKAMU pa3peIICHUS
po0JjieM B 00J1aCTH OMOJIOTUH

Bonpoce! giist
Oecenpl 155-
159 (n.5.1)

MP04

AHAJIU3UPOBATH MOJYUECHHBIE B
XOJI€ pELICHUS 3a1a4U
pe3yJbTaThl, KPUTUYECKHU
OLICHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSIX

Bormpocsr quis
Oecensl 155-
159 (n.5.1)

MP18

pa3BHUBATb CIIOCOOHOCTD
IMOHUMAaTb MUD C MMO3ULUN
APYyroro 4cjioBCKa

Bompockr qist
Oecennl 155-
159 (n.5.1)

I1P602

CriocobHOCTH (hOpMHUPOBATH
YMEHUS pacKpbIBaTh
coJepKaHne
OCHOBOITOJIATAFOLITUX
OMOJIOrMYECKUX TEPMUHOB U
MOHATHI: )KU3HB, KJIETKa,
TKaHb, OpPraH, OPraHu3M, BH]I,
HOMYJISLMS, YKOCUCTEMA,
ouoleHos3, ouocdepa;
MeTabosin3M (0OMEH BEIeCTB
U TIPEBpAIICHNE YHEPTHH),
romMeocTas (CaMOoperyJsius),
OucuHTe3 Oelika, CTpYKTypHas
OpraHu3als )KUBBIX CUCTEM,
JIMCKPETHOCTB,
CaMOBOCIIPOU3BEJICHHE
(pempozyKitus),
HACJIE/ICTBEHHOCTh,
M3MEHYHUBOCTb, POCT U
pa3BUTHE, yPOBHEBAs
OpraHu3aIus

Bormpocsr quis
Oecensl 155-
159 (n.5.1)

[1P604

CnocoOHOCTh (hopMHpOBATH
YMEHUS pacKpbIBaTh
OCHOBOIIOJIATAIOIINE

Bompocsr mis
Oecennl 155-
159 (n.5.1)




OMOJIOTHYECKHE 3aKOHBI U
3akoHoMmepHocTH (I
Menpens, T. Moprana, H. W.
Basuiona, O.I'exkens, @
Mromnepa, K. bapa), u ux
MIPUMEHHUMOCTH K KUBBIM
cucTeMaM

I1P607

Croco0OHOCTh pelarh
OMOJOTHYECKUE 3a/1a4H,
COCTaBJISTh T€HOTUITHYECKUE
CXEMBI CKPEIIUBAHUS TS
Pa3HbIX THUIIOB HACJICIOBAHMS
MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBI IIEpeHOCa
BEIICCTB U DYHEPTUU B
9KOCHCTEeMaXx (LIeTH TUTaHMS,
MIUIIEBBIE CETH)

Bonpocer giist
Oecenpl 155-
159 (n.5.1)

I1P608

CnocoOHOCTh KPUTUUECKH
OLICHUBATh NH(OPMAIHIO
OMOJIOTHMYECKOro CoJepKaHus,
BKJIIOYAIOIIYIO
MICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHbIX
HMCTOYHUKOB(CpeACTBa
MaccoBoi uH(popMaluuy,
HAYYHO-TIOMYJISIPHbIE
MaTepHabl);
MHTEPIPETUPOBATH STUUECKUE
aCIEKTbl COBPEMEHHBIX
HCCIIeOBaHNH B OMOJIOTHH,
MeUIuHe, OMOTEXHOJIOTUH;
paccMaTpuBaTh II00ATbHBIC
HKOJIOTUYECKHUE MPOOIIEMBI
COBPEMEHHOCTH,
(dbopMHpPOBATh IO OTHOILICHHIO
K HUM COOCTBEHHYIO MTO3UIIHIO

Bompockr qyst
Oecennl 155-
159 (n.5.1)

Tema 2.5

JIP09

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU U
00LIECTBEHHON PAKTUKH,
OCHOBAHHOTO Ha JMajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUpPE

Bormpocsr s
Oecenpl 160-
166 (m.5.1)

TectoBbIC
samanus 11-20
(m.6.1 pazmen 2)

KoHnTponbsHas
pabora (11.6.2.2)




JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CpeACTBa
B3aUMOJICUCTBUS MEXKIY
JIIOIbMU Y MTO3HAHUS MUpa

Bompocsr quis
oecensl 160-
166 (m.5.1)

MPO1

YMETh CAMOCTOSITEIEHO
bopmynupoBaTh U
aKTyaJIH3UpOBaTh MpoodIEMy,
paccMaTpuBaTh €€
BCECTOPOHHE, OIPE/ICIIAThH
LCJIH ICSITEbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTCPHU HX
JOCTH)KCHUSI, BHOCHTb
KOPPEKTHUBBI B JICATEILHOCTD,
OLICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIEISM,
OLICHUBATh PHCKU
IIOCJIEICTBUM 1€ATEIIBHOCTH

Bompocsr! muis
oecensl 160-
166 (11.5.1)

MPO3

BBISIBJISITH IPUYHHHO-
CIIEICTBEHHEIE CBS3U U
aKTyaJIH3HpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€
peIleHNs, HaXOAUTh
apryMEHTHI JUIs
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKICHHIA, 33/1aBaTh
napaMeTpsl U KPUTSPUH
pelieHus B 001acTu OMOIOTHU

Bompockr qist
oecennl 160-
166 (n.5.1)

MPO5

YMETh TIEPEHOCUTH 3HAHUS B
MO3HABATENbHYIO U
MPAKTHYECKYIO 00JIacTH
KHU3HEIEATEIIbHOCTH

Bompocsr quis
6ecenpl 160-
166 (11.5.1)

MP13

IIPUHUMATD LIEJIU COBMECTHOMN
JESATEIIBHOCTH,
OpraHU30BBIBAThH U
KOOPJAMHHUPOBATh AEHCTBUSA I10
€€ NOCTUKEHHUIO: COCTaBIIATh
IJIaH JeHCTBUH,
pacupenensaTs PO ¢ YIETOM
MHEHUH YYaCTHHUKOB,
00CyXJ1aTh pe3yiabTaThl
COBMECTHOM paboThI

Bompocsr muis
6ecenpl 160-
166 (11.5.1)

MP14

KOOPJAMHUPOBATh U
BBITNIOJHATH padoOTy B
YCIIOBUSIX PEAJIBHOTO,
BUPTYaIbHOTO U

Bormpocsr s
oecensl 160-
166 (m.5.1)

Bonpocsr

cobeceI0BaHusA

29,30 (11.6.3)




KOMOHWHUPOBAaHHOTO
B3aUMOJICHCTBUA

MP16

MPUHUMATH MOTHBBI U
apryMeHTHI IPYTUX JHOeiH
IIPYU aHAJIMU3€E PE3yJIbTaTOB
JESITEIbHOCTH

Bonpocs! piis
oecensl 160-
166 (m.5.1)

MP18

pa3BHUBATH CIIOCOOHOCTH
MOHUMATh MU C MTO3HUIIUH
JPYroro 4elioBeKa

Bonpocs! quis
oecensl 160-
166 (11.5.1)

I1P604

CrniocobHOCTH (hOpMHUPOBATH
YMEHUS PacCKpbIBaTh
OCHOBOIIOJIATAIOIINE
OMOJIOrYeCKHEe 3aKOHBI U
3akoHomepHocTH (I
Mengens, T. Moprana, H. 1.
Basunosa, 3.I'ekkenst, @
Mromnnepa, K. bapa), u ux
MPUMEHUMOCTH K KUBBIM
cucTeMam

Bonpocsr! quis
oecensl 160-
166 (11.5.1)

I1P608

CriocoOHOCTh KPUTHYECKH
OLIEHUBATh HH(OPMALIHIO
OMOJIOrMYECKOro CoJepKaHus,
BKJTIOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHUS W3
pas3INYHbIX
MCTOYHUKOB(CpeACTBa
MaccoBOW nHpopmanuuy,
HAYYHO-TIOMYJISIPHBIE
MaTepHalbl);
MHTEPIPETHPOBATH ITUIECKHE
ACIIEKThI COBPEMEHHBIX
HCCJIeOBaHNH B OMOJIOTHH,
MeuIuHe, OMOTEXHOJIOTUH;
paccMaTpuBaTh IJI00ATbHBIC
HKOJIOTUUECKHUE MPOOIIEMBI
COBPEMEHHOCTH,
(dbopMHpPOBATh IO OTHOLLICHHIO
K HUM COOCTBEHHYIO TTO3UIIHIO

Bormpocsr quis
Oecensl 160-
166 (11.5.1)

Tema 2.6

JIPO3

CnocoOHOCTh (hopMHUpOBATH
POCCHICKYIO TPa’KJaHCKYIO
HUJEHTUYHOCTH, TATPUOTH3MA,
YBa)X€HUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen PoauHou, roproctu 3a
CBOM KpaH, cBoro Ponuny,
CBOH S3BIK U KYJIBTYPY,
MIPOIIIJIOE U HACTOSIIEE

Bompocsr muis
Oecennl 167-
173 (n.5.1)

TectoBbIE
3aganus 11-20
(1.6.1 paznmen 2)

KontponbHas
pabora (11.6.2.2)




MHOT'OHAIIUOHAJIBbHOI'O HapOI[a
Poccun

JIP0O4

CrniocobHOCTH (hOpMHUPOBATH
IIECHHOCTHOE OTHOIICHUE K
TroCyaapCTBCHHBIM CUMBOJIAM,
HCTOPUYECKOMY H
IPUPOTHOMY HACIICIHIO,
HNaMATHUKAM, TPAJHLUSIM
HapoaoB Poccuu,
noctmwxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTUSAX U TPYyHe

Bompocsr 1t
Oecensl 167-
173 (m.5.1)

JIPO8

WHTEPEC K Pa3IMYHBIM
chepam mpodeccuoHaIbHON
JESITSIIbHOCTH

Bonpocsr muis
Oecensl 167-
173 (m.5.1)

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U
0O0IIIECTBEHHOH MPAKTUKH,
OCHOBaHHOTO Ha JMaJIore
KYJbTYP, CIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTa B
HOJHUKYJIBTYPHOM MHPE YHCIIe
C UCIOJIb30BaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeNbHbBIX PECYPCOB

Bompocsr quis
Oecensl 167-
173 (n.5.1)

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CPEACTBA
B3aMMOJICUCTBHUS MEXKITY
JIFOIbMU U MTO3HAHUS MUpa

Bormpocsr s
Oecenpl 167-
173 (n.5.1)

JIP11

CriocoOHOCTB
LIEHHOCTH Hay4yHOU
JIEATEIIbHOCTH,  T'OTOBHOCTh
OCYLIECTBIATh IPOCKTHYIO H
HCCIIEA0BATENIBCKYIO
JIeATEIILHOCTD
WHAUBUAYAJILHO U B TPYIIE

OCO3HaHUusA

Bormpocsr muis
Oecenpl 167-
173 (m.5.1)

MP04

AHAJIU3UPOBATH MOJYYEHHBIE B
XOJI€ pELICHUS 3a1a4u
pEe3yIbTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,

Bompocsr qis
Oecennl 167-
173 (n.5.1)

Bonpocsr

cobeceI0BaHusA

31,32 (1.6.3)




MMPOrHO3NupOBaTh U3BMCHCHUC B
HOBBIX YCJIOBHAX

MPO8

BJIa/IETh HaBbIKaMU
noJyryueHusi "HpopMaIuu u3
VCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIIBHO
OCYIIECTBJIATh IIOUCK, aHAIIN3,
CHUCTEMAaTHU3ALUIO U
MHTEpIpeTannio HHPOPMALUU
pa3IMYHbIX BUJOB U (popm
IIPEJICTaBICHUS

Bompocsr 1t
Oecensl 167-
173 (m.5.1)

I1P603

Cnoco6HOCTH (OPMHUPOBATH
YMEHHsI paCKPbIBATh
coJiep)kaHue

OCHOBOTIOJIAT AIOIINX
OMOJIOTMYECKHUX TEOPHH U
TUIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTaIlMOHHOMH,
3BOIIOIMOHHOIA,
MIPOUCXOXKACHUS KUZHU U
YeIIoBeKa

Bonpoce! aist
Oecenpl 167-
173 (n.5.1)

ITP605

CriocoOHOCTh IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOI'O
MO3HAHUS, UCIIOJIB3YEMBIX B
Ononoruu: HaOIOIeHUS U
OTIMCAHUS JKUBBIX CUCTEM,
IPOLIECCOB U SIBJICHUM;
OpraHu3aIuy U TPOBEICHUS
OMOJIOTUYECKOTO
AKCTIEPUMEHTA, BBIIBIKEHHSI
TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXITY
UCCIIeTyeMbIMH BETTMUMHAMH,
00BsICHEHUS TTOTYYEHHBIX
pe3yiIbTaToB U
(bopMyITHpOBaHUS BBIBOJIOB C
UCIOJIb30BaHUEM HayYHBIX
MIOHATUM, TEOPUI U 3aKOHOB

Bormpocsr quis
Oecensl 167-
173 (n.5.1)

I1P607

CriocoOGHOCTh pemaThb
OMOJOrHYECKUe 3a1a4H,
COCTaBJIATh TEHOTUITUYECKUE
CXEMBI CKPEITUBAHMS JJIST
pa3HBIX TUIIOB HAaCIIEI0BaHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJIATH CXEMBI IIepeHoca
BEIIECTB M YHEPTHUHU B
HKOCHUCTEMAX (LENH MUTaHUS,
MUIIEBbIE CETH)

Bormpocs! s
Oecensl 167-
173 (n.5.1)




Pazgen 3. Teopus 3Bostonuu

Tema 3.1 JIPO1

Cnoco6HOCTH OPMHUPOBATH
TPXKIAHCKOIO TTO3HITHIO
00yJaroIerocs, Kak
aKTUBHOT'O U OTBETCTBCHHOIO
YJIeHa POCCHICKOro 00IIecTBa
1 OCO3HAHHUE CBOET0 MECTa B
HH(pOPMAITMOHHOM OOIIECTBE

Bonpoce! gist
oecennl 174-
178 (n.5.1)

JIPO9

CrniocobHOCTh (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOLIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
OO0IIIECTBEHHOH MPAKTUKH,
OCHOBaHHOTO Ha JIHaJIore
KYJbTYP, CIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTa B
HOJHUKYJIBTYPHOM MHPE YHCIIe
C UCIIOJIb30BaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeNIbHBIX PECYPCOB

Bompocsr muis
Oecensl 174-
178 (1.5.1)

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM M UM TATEIILCKOM
KYJbTYpbI KaK CpEJCTBa
B3aUMO/JICUCTBUS MEXKITY
JIIOIbMU Y MMO3HAHUS MUpa

Bormpocsr quis
Oecensl 174-
178 (m.5.1)

MPO1

YMETh CaMOCTOSITEITEHO
bopmMynupoBaTh 1
aKTyaJIu3UpOBaTh NPOOIEMY,
paccMmarpuBaTh e
BCECTOPOHHE, OIPEIEIISATh
eTTN eI TebHOCTH, 33/1aBaTh
napaMeTpbl ¥ KPUTEPHU HX
JOCTHXKECHUS, BHOCUTD
KOPPEKTHBHI B IEATEITLHOCTD,
OLIEHUBATh COOTBETCTBUE
pEe3yIbTATOB LIEISIM,
OLICHUBATh PHCKU
MHOCJIENCTBUN IEITEIHLHOCTU

Bormpocsr muis
Oecenpl 174-
178 (m.5.1)

MPO02

BIIAJICTh HAaBBIKAMH Y4€OHO-
HCCIIEIOBATENILCKON U
MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMH Pa3pellICHUs
mpo0seM B 00J1aCTH OMOJIOTUH

Bompocsr mis
6ecenpl 174-
178 (m.5.1)

TecToBbie
3aganus 21-40
(1.6.1 paznuen 3)
Bompocsr
cobecenoBaHus
33,34,35,36,37
(m.6.3)




MPO03

BBISIBJISITH IPUYHHHO-
CIIEJCTBEHHBIE CBSI3U U
aKTyaJIM3upPOBaTh 3a7a4y,
BBIJIBUTaTh THIIOTE3Y €€
pelieHus, HaXOAUTh
apryMeHTHI JUIs
II0Ka3aTeIbCTBA CBOUX
YTBEPXKIACHHM, 33/1aBATh
napaMeTpsl U KpUTSPUH
perieHus: B 00J1acTH OMOJIOTHH

Bompocsr quis
Oecensl 174-
178 (1.5.1)

MP04 aHaJIM3UPOBATh IIOJIy4eHHBIE B | Borpocs! 1
XO0JI€ pelIeHus 3a0a4u1 Oecensl 174-
pe3yJIbTaThl, KPUTHUECKH 178 (1.5.1)
OILICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MCHCHHE B
HOBBIX YCJIOBHUSX

MP12 BJIaJICTh HABBIKAMU Bonpocer piis
pacro3HaBaHMsI U 3aLUTHI 6ecenpl 174-
uH(popMaluuy, 178 (.5.1)
HH(}pOpMaITMOHHOM
0€30MaCHOCTH JTUYHOCTH

I1P603 CriocobHOCTH (hOpMHUPOBATH Bomnpocs! mist
YMEHUS PacKpbIBaTh oecenpr 174-
coJiep)KaHue 178 (.5.1)
OCHOBOTOJIATral0IINX
OMOJIOrMYECKHUX TEOPHUM U
TUIOTE3: KIETOYHOM,

XPOMOCOMHOM, MyTallMOHHOM,
SBOJIIOLIMOHHOIM,
MIPOUCXOXKICHUS KU3HU U
YelnoBeKa
I1P605 CrnocoOHOCTh MPUMEHEHHS Bormpocsr mist

OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCITOJIb3YEMBIX B
Ouonoruu: HaOMIOACHUS U
OTIMICAHUS KUBBIX CUCTEM,
IIPOLIECCOB U SIBJICHUI;
OpTaHM3AINH U TPOBEICHUS
OHMOJIOTHYECKOro
SKCIIEPUMEHTA, BBIJIBHKCHUS
TUTIOTE3, BHISBICHHUS
3aBHUCHMOCTH MEXKTY
UCCIIeTyeMbIMU BEIIMYNHAMH,
00BsICHEHUS TIOTYYEHHBIX
pe3yIbTaTOB U
(hopMyITMPOBAaHUS BEIBOJIOB C
MCIIOJIb30BaHUEM HAYYHBIX
MIOHATUM, TEOPUI U 3aKOHOB

Oecensl 174-
178 (m.5.1)




I1P609

CnocoOHOCTh CO3/1aBaTh
COOCTBEHHEIC ITHCEMEHHEIE U
YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOTUYECKOH
UH(POPMALIUU U3 HECKOJIBKUX
HMCTOYHHKOB, TPAMOTHO
HCIIOIb30BaTh IMTOHATUIHBIN
arnmapaT OMoJI0Tun

Bonpocs! piis
Oecensl 174-
178 (n.5.1)

Tema 3.2

JIPO3

CrniocobHOCTH (hOpMHUPOBATH
POCCHICKYIO TPaKIAHCKYIO
UJCHTUYHOCTH, TATPUOTU3ZMA,
YBaXEHUS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoi, ropiocty 3a
CBOH Kpaii, cBo10 Ponuny,
CBOI SI3BIK U KYJBTYPY,
MPOIILJIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapo1a
Poccun

Bonpocsr piis
Oecensl 179-
184 (n.5.1)

JIPO9

CnocoGHocTh hopMHUpOBATH
MHUPOBO33pEHUE,
COOTBETCTBYIOLICE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTUKH,
OCHOBaHHOTO Ha JTaJIore
KYJBTYP, CIIOCOOCTBYIOILIETO
OCO3HAHMIO CBOETO MECTa B
HOJIMKYJIBTYPHOM MHUPE YHCIIE
C MCITOJIb30BaHHEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bompockr qist
oecennl 179-
184 (n.5.1)

JIP11

Crioco6HOCTb
LIEHHOCTHU Hay4YHOU
JEATEIIBHOCTH,  TOTOBHOCTB
OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO
JeSITENIbHOCTD
WHIVBHUAYAJIBHO U B TPYIIIIE

OCO3HaHUusA

Bomnpocs! pis
oecennl 179-
184 (n.5.1)

MPO03

BBISIBIIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3H U
aKTyaJIu3UpOBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOUTh
apryMEHTHhI IS
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKJICHUH, 3a1aBaTh

Bonpocs! pis
oecensl 179-
184 (n.5.1)

TecToBbIC
3amanns 21-40
(1.6.1 paznmen 3)

Bomnpocsr
co0eceoBaHus
38,39,40,41
(n.6.3)




rapaMeTpbl U KPUTEPUU
perieHust B 006J1acT OMOJI0THH

MPO5

YMCThb IICPCHOCUTL 3HAHHA B
HI03HABATEIBHYIO H
NPAaKTUYECKYIO 00JIACTH
KHU3HEIeSITeIbHOCTH

Bompocsr 1t
Oecensl 179-
184 (1.5.1)

I1P607

CriocoOHOCTh pemaTh
OMoJIOTHYeCKHe 3a/1a4H,
COCTaBIISITh TCHOTHITHYECKUE
CXEMBbI CKPEIUBAHHS JJIs1
pa3HBIX TUIOB HACJICIOBAHMS
MPU3HAKOB y OPTaHU3MOB,
COCTaBIISITh CXEMBI IepeHOCca
BEIICCTB M YHEPTHUHU B
sKOcHcTeMax (1IeNu MUTaHus,
MTUIIEBHIC CETH )

Bonpocs! quis
Oecensl 179-
184 (1.5.1)

I1P609

CriocoOHOCTE CO37aBaTh
coOCTBEHHBIE TUCbMEHHBIE U
YCTHBIE COOOIIECHUS Ha
OCHOBE OMOJIOrIYECKOM
uH(pOpMaIUK U3 HECKOJIBKUX
HMCTOYHHUKOB, TPAMOTHO
KCII0JIb30BaTh MTOHATUMHBIN
anmapar OHOJIOTHH

Bompockr qyst
oecennl 179-
184 (n.5.1)

Tema 3.3

JIP09

CnocoGHocTh hopMHUpOBATH
MHUPOBO33pEHUE,
COOTBETCTBYIOLIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
0OLIECTBEHHON PAKTHUKH,
OCHOBAHHOTO Ha Jajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE YHCIIE
C MCII0JIb30BaHHEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB

Bompockr qyst
Oecennl 185-
190 (n.5.1)

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3LIKOBOM M UMTATEIILCKOM
KYJbTYpPBI KaK CpeACTBA
B3aUMOJICVCTBUS MEKITY
JFOIbMU U MTO3HAHUS MUpPa

Bormpocsr s
Oecensr 185-
190 (m.5.1)

JIP11

CrocoOHOCTD
[IEHHOCTH
JIEATENBHOCTH,

OCO3HaHUSA
Hay4YHOU
TOTOBHOCTb

Bormpocsr s
Oecennl 185-
190 (m.5.1)

TectoBBIC
samanus 21-40
(m.6.1 pazmen 3)

Bomnpocsl
co0eceoBaHus
42 (11.6.3)




OCYLIECTBIAT IPOCKTHYIO H
UCCIIEN0BATENIBECKYIO
JIeATEIIbLHOCTh
WHJIUBHYaJIbHO U B IPYIIIIE

MPO1

YMETb CaMOCTOSTEIHHO
dbopmynupoBaTh 1
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTth €€
BCECTOPOHHE, ONPEACIAThH
LIEJIU JESATENIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU UX
JIOCTUKEHUS], BHOCUTh
KOPPEKTUBBI B ACSITEIHLHOCTb,
OLICHUBAaTh COOTBETCTBUE
pE3yIbTaTOB LIETISM,
OLICHUBATh PUCKU
MOCITIEACTBHM IEATEIbHOCTH

Bonpoce! aiist
Oecenpl 185-
190 (n.5.1)

MPO02

BIIAJICTh HABBIKAMU Y4€OHO-
MCCJIEI0BATENbCKON U
MPOEKTHOM ESITEIbHOCTH,
HaBBIKAMM pa3pelICHUs
po0iieM B o01acTu OMOJIOTUU

Bormpocsr quis
Oecennl 185-
190 (m.5.1)

MPO3

BBISIBJISITH IPUYHHHO-
CIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpPOBaTh 33124y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOAUTh
apryMEeHTHI JUIs
JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh
napaMeTpsl U KPUTSPUH
pelieHus B 001acTu OUOIOTUU

Bormpocsr quis
Oecensl 185-
190 (m.5.1)

MP04

AHAJIU3UPOBATH MOJYUECHHBIE B
XOJI€ pELICHUS 3a1a4n
pEe3yJIbTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSIX

Bompocsr muis
Oecenpl 185-
190 (m.5.1)

ITP603

CrniocobHOCTbH (hOpMHUPOBATH
YMEHUS PacCKpbIBATh
cojiepKaHue
OCHOBOITOJIAralOIINX
OMOIOTHYECKUX TEOPHd U
THIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
DBOJIFOIIMOHHOM,

Bormpocsr s
Oecennl 185-
190 (m.5.1)




MPOUCXOKACHUA KU3HU U
YCJI0BEKa

I1P605

CriocoOHOCTh IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOI'O
MO3HAHUS, UCIIOJIB3YEMBIX B
Ononoruu: HaOIOIeHUS U
OTIHMCAHUS KUBBIX CUCTEM,
IPOLIECCOB U SIBJICHUM;
OpraHu3aluy U IPOBEICHUS
OHMOJIOrMYeCcKOro
HKCIIEPUMEHTA, BBIABIKCHHS
TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEX]TY
UCCIIelyeMbIMH BEJTMUYMHAMH,
00BsICHEHUS OJTYYEHHBIX
pe3ysbTaToB U
(dbopMyTHpPOBaHUS BBIBOJIOB C
UCIOJIb30BAaHUEM Hay4YHBIX
IIOHATUM, TEOPUI U 3aKOHOB

Bompocsr 1t
Oecensl 185-
190 (m.5.1)

Pasznen 4. Oxonorus

Tema 4.1

JIPO9

CnocoGHocTh hopMHUpOBATH
MHUPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
0OLIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE YHCIIE
C MCII0JIb30BaHHEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa30BaTeNIbHBIX PECYPCOB

Bompockr qist
oecennl 191-
197 (n.5.1)

JIP12

CnocoOHOCTb K
(bopMHpOBAHUIO
JKOJIOTUYECKOH KYIbTYpHI,
MIOHVMAaHHUS BIUSHUSA
COLIMATILHO-3KOHOMHMYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOMN
CpeJlbl, OCO3HAHNE
rJ100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPOobIIeM

Bompocsr muis
6ecenpl 191-
197 (m.5.1)

JIP13

CrocoOHOCTh MIIAaHUPOBATH U
OCYILIECTBIATh JCHCTBUH B
OKpyXarllen  cpene  Ha
OCHOBE 3HAHUS nesnen

Bormpocsr s
Oecensl 191-
197 (n.5.1)

TectoBbIE
3aganus 41-49
(1.6.1 paznen 4)

Kontponbnas
paboTa (11.6.2.3)

Bomnpocsl
co0eceoBaHus
43,44,45 (1.6.3)




YCTOWYHBOTO pa3BUTHA
YeJIOBEUYSCTBA

MP04 aHaJIM3UPOBATh IIOJIy4eHHBIE B | Bormpocs! 1
XOJI€ pelIeHUs 3a1a4u Oecensl 191-
pe3yJIbTaThl, KPUTHUECKH 197 (m.5.1)
OIICHUBATDH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX

MPOS5 YMETB IIEPEHOCUTH 3HAHUS B Bonpocs! piis
M03HABATEJIbHYIO U Oecensl 191-
NPAaKTUYECKYIO 00JIACTH 197 (n.5.1)
JKU3HEAEATEILHOCTH

MPO06 yMETh MHTErpUPOBaTh 3HaHUs | Bompock! aist
W3 Pa3HbIX MPEAMETHBIX oecennr 191-
obnacreit 6uonoruu 197 (n.5.1)

MP18 pa3BUBATH CIIOCOOHOCTH Bormpocsr quis
MMOHUMATh MUP C MO3UIUU Oecensl 191-
JIPYroro 4yejoBeKa 197 (m.5.1)

I1P605 CnocoOHOCTh IPUMEHEHHUS Bompockr qyst
OCHOBHBIX METOJIOB Hay4HOro | 6ecenpl 191-
MO3HAHUS, UCIIOJIb3YEMBIX B 197 (n.5.1)
OuoJ0ruY: HAOIIOACHHS U
OIMCAHMS KUBBIX CUCTEM,
MPOLECCOB U SIBJICHUI;
OpraHu3aIu ¥ MPOBEICHUS
OMOJIOTrHYSCKOT0
AKCIIEPUMEHTA, BBIJIBUIKEHUS
TUIIOTE3, BHISIBICHUS
3aBUCUMOCTH MEXKITY
UCCIIEAYyEMbIMU BETMUYMHAMU,
00BsICHEHUS TTOTYYEHHBIX
pe3ynbTaToOB U
(bopMyIMpPOBaHUS BHIBOJIOB C
MCIIOJIb30BAaHUEM HAYYHBIX
MIOHATUM, TEOPUI U 3aKOHOB

Tema 4.2 MP 02 BJIa/IETh HABbIKaMU y4eOHO- Bomnpocs! mis

HCCIIEIOBATEIHCKOM 1 6ecensr 198- TectoBbIe
TIPOEKTHOM JEATENLHOCTH, 203 (m.5.1) sananus 41-49
HaBbIKaMU pa3perieHus (m.6.1 pa3gen 4)
npobsieM B o61acTu GMOIOTUU

MP 03 BBIABIIATH IPUYUHHO- Bomnpocs! piis Bormpocsr
CJIEICTBEHHEIE CBI3U U Oecennl 198- cobeceT0BaHUS
aKTyaJIu3upOBaTh 3a/1auy, 203 (m.5.1) 46,47,48 (11.6.3)

BBIJIBUT'aTh TUIIOTE3Y €€




pellIeHus, HaXOAUTh
apryMeHTHI JUIS
II0Ka3aTeIbCTBA CBOUX
YTBEPXKIACHHM, 33/1aBATh
napaMeTpsl U KPUTSPUH
penieHus: B 00J1acTH OMOJIOTHH

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOLIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
0O0IIIECTBEHHOH MPAKTUKH,
OCHOBaHHOT'O Ha JUaJIore
KYJBTYP, CIIOCOOCTBYIOIIIETO
OCO3HAHUIO CBOETO MECTa B
HOJHUKYJIBTYPHOM MHPE YHCIIe
C UCIOJIb30BaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeNIbHBIX PECYPCOB

Bompocsr! muis
Oecensl 198-
203 (m.5.1)

JIP10

CriocoOHOCTE
COBEPIIICHCTBOBAHHUS
SI3LIKOBOM M YMTATEIHCKOM
KYJIBTYPBI KaK CPEJICTBa
B3aUMO/ICHCTBHS MEXTY
JIOJIbMU | ITO3HAHUS MUPA

Bompockr qist
oecennl 198-
203 (m.5.1)

JIP11

CrrocoOHOCTE
LIEHHOCTHU HAay4HON
JCATCIIBHOCTH, TOTOBHOCTbH
OCYILECTBIISATh TPOCKTHYIO H
UCCIIEIOBATEIbCKYIO
JEATENBHOCTD
WHJVBHIyaJIbHO U B IPYIIIIE

OCO3HaHUusA

Bormpocsr quis
Oecennl 198-
203 (m.5.1)

JIP12

CnocoOHOCTb K
(bopMHpOBAHUIO
JKOJIOTUYECKOH KYJIbTYPHI,
MIOHVMAaHHUS BIUSHUSA
COLIMATILHO-3KOHOMHMYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOMN
CpeJlbl, OCO3HAHNE
rJ100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPOobIIeM

Bompocsr muis
Oecenpl 198-
203 (m.5.1)

JIP14

Cr1ocoOHOCTE
IPOTHO3UPOBATH
HeOJIaronpusITHLIC
JKOJIOTHYECKHE TTOCTIENCTBHUS

Bormpocsr s
Oecennl 198-
203 (n.5.1)




NpeanpPUHUMAEMBIX
JIEUCTBUI, MPEIOTBPAILIATh X

JIP15 CriocoOHOCTh pacuIMpeHHs Bomnpocs! mis
OnbITa AESITEIILHOCTHU Oecennl 198-
AKOJIOTUYECKOU 203 (n.5.1)
HAIPaBIEHHOCTU

MP04 aHaJIM3UPOBATh IIOJIy4eHHBIE B | Borpocs! i
XOJI€ pelIeHUs 3a7a4u Oecensl 198-
pe3yJIbTaThl, KPUTHUECKH 203 (m.5.1)
OILICHUBATh UX JIOCTOBEPHOCTH,
IIPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSX

MPO5 YMETh MEPEHOCUTH 3HAHUS B Bonpoce! giist
MI03HABATEJIbHYIO U oecenpl 198-
MPAKTHUYECKYIO 00JacTH 203 (m.5.1)
JKU3ZHENEATEIIbHOCTH

MPO0O6 yMETb UHTErpUpPOBaTh 3HaHus | Bompocs! s
U3 pa3HbIX IPEIMETHBIX oecenpl 198-
obyacrteit OnosoTuK 203 (m.5.1)

MP09 CO3/1aBaTh TEKCTEI B Bormpocsr mist
pasIMyHBIX (hopmaTax ¢ oecenpr 198-
Y4€TOM Ha3HAYCHHS 203 (m.5.1)
nH(pOpMALIUU U 1IeNIeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIBHYIO (hopMy
IIpEJICTaBICHUS U
BU3YalIU3aluu

MP10 OLICHMBATh  JIOCTOBEPHOCTH, | Bompock! s
JETUTUMHOCTh HMH(popManuu, | Oeceabt 198-
ee COOTBeTCTBHE MpaBoBbIM U | 203 (m.5.1)
MOpaIbHO-ITHUYECKUM
HOpMaw;

I1P608 CriocoOHOCTh KPUTHYECKH Bormpocs! s

OLICHMBATh HH(OPMALINIO
OMOJIOTUYECKOTO CO/IEpIKaHMS,
BKJIIOYAOLIYIO
[ICEBJOHAYYHbIE 3HAHMS U3
pa3IMYHbIX
HCTOYHUKOB(Cpe/ICTBA
MaccoBoi uH(popMaIuuy,
HAy4YHO-TIOMYJISIPHBIE
MaTepuabl);
MHTEPIPETUPOBATH ITUYECKUE
ACIEeKThl COBPEMEHHBIX

Oecennl 198-
203 (m.5.1)




HCCIICIOBAHUI B OMOJIOTHH,
MeAUINHE, OMOTEXHOJIOTHH;
paccMmarpuBath Tio0aabHbIC
HKOJIOTMYECKHE TTPOOIIEMBI
COBPEMEHHOCTH,
dbopMHUPOBATH MO OTHOLICHUIO
K HUM COOCTBEHHYIO MTO3UIIHIO

I1P610

MIPUMEHSATH MMOJTyYEHHBIC
3HAHUS J1JI1 00bACHEHUS
OMOJIOTUYECKHX MPOIIECCOB U
SIBIICHUH, JIJIS] IPUHSATHUS
MPAKTUYECKUX PEIICHUI B
MMOBCETHEBHOM KM3HHU C
LIEJIBI000ECIICUeHUS
0Ee30IaCHOCTH CBOCTO
3JI0POBBS U 3/I0POBbSI
OKPYXKaIOIIMX JIFOAEH,
COOJTIOICHHS 3]T0POBOTO
o0pa3a )KM3HH, HOPM
I'PaMOTHOTO TTOBE/ICHUS B
OKpY’KaroIe! MPUpPOTHON
cpeje; MOHUMaHUE
HEOOXOIMMOCTH
HCIIOIL30BaHUA TOCTHKEHUI
COBpPEMEHHOI OMOJIOTHH U
OMOTEXHOJIOTHH I
palMOHAIBHOTO
MIPUPOIOTIOIB30BAHMS

Bonpocer giist
Oecenpl 198-
203 (m.5.1)

Tema 4.3

JIP09

CrniocobHOCTh (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU U
00LIECTBEHHON PAKTUKH,
OCHOBAHHOTO Ha Juajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUpPE YHUCIIE
C MCII0JIb30BaHUEM
COBPCMEHHBLIX 3JICKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB

Bormpocsr s
Oecenpl 204-
209 (n.5.1)

JIP12

CnocoOHOCTb K
(bopMHpOBaHUIO
JKOJIOTUYECKOH KYIbTYPHI,
MIOHMMAaHHUS BIUSHUSA
COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOMN
Cpenbl, OCO3HaHUE

Bompocsr qis
6ecenpl 204-
209 (m.5.1)

TectoBbIC
3amanus 41-49
(m.6.1 paznen 4)

Bomnpocsl
co0eceoBaHus
49,50 (11.6.3)




r7100abHOTO XapakTepa
AKOJIOTUYECKHUX TTPOOIIeM

JIP14 CriocoO6HOCTh Bomnpocs! mis
MPOTHO3UPOBATH oecenpr 204-
HeOJIaronpusITHbIE 209 (m.5.1)
HKOJIOTMYECKUE TIOCTIEICTBUS
e IPUHIMACMBIX
JICUCTBUI, MPEIOTBPAILIATh X

JIP15 CriocoOHOCTh pacuIMpeHHs Bomnpocs! mis
OnbITa AESITEILHOCTHU Oecensl 204-
AKOJIOTUYECKOU 209 (n.5.1)
HAIPaBIEHHOCTU

MPO02 BJIJICTh HAaBBIKAMH Y4€OHO- Bonpoce! giist
HCCIIEN0BATEIBCKON U oecenpl 204-
MIPOCKTHOM JIeATEIILHOCTH, 209 (m.5.1)
HABBIKAMU Pa3peIICHUS
po0JjieM B 00J1aCTH OMOJIOTUH

MPO03 BBISIBIIATH IPUYUHHO- Bormpocsr quis
CJIIECTBEHHEIE CBI3U U Oecensl 204-
aKTyaJIu3UpoBaTh 3a7auy, 209 (m.5.1)
BBIIBUTaTh TUIIOTE3Y €€
peIIeHus, HAaXOAUTh
apryMeHThI JUIs
JIOKa3aTeJIbCTBA CBOMX
YTBEPKACHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU
pelieHus B 001acTu OUOIOTUU

MPO5 YMETh IEPEHOCUTH 3HAHUS B Bormpocsr s
ITIO3HABATENIBHYIO U oecenpl 204-
IPaKTUYECKYIO 00JIaCTH 209 (n.5.1)
KU3HEICATSIIBHOCTH

MP12 BJIQJICTh HaBbIKAMU Bomnpocs! mis
pacro3HaBaHus U 3alIUThI 6ecenpr 204-
uHpopManuy, 209 (n.5.1)
MH(OpMaLOHHON
0€30MacHOCTH JTMYHOCTH

I1P605 CnocoOHOCTh TPUMEHEHHUS Bonpoce! 1

OCHOBHBIX METOI0B HAYYHOTO
IMO3HaHUs, UCIIO0JIB3YEMBIX B
Ouonoruu: HaOMIOACHUS U
OIMKMCaHUusA ) KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHUI;
OopraHu3al U IPpOBCACHUSA
OHMOJIOTHYECKOTO
SKCIICPUMCHTA, BBIIBUKCHUA

Oecennl 204-
209 (n.5.1)




TUTIOTE3, BHISIBJICHUS
3aBHCHUMOCTH MEXTY
UCCJIeyEMbIMU BEJIMYUHAMU,
00BsCHEHUS TOTYYEHHBIX
pE3yJbTaTOB U
(dbopMyIUpOBaHUS BHIBOJIOB C
MCIIOJIb30BAHUEM HAYYHBIX
TOHSATHUHI, TEOPUI U 3aKOHOB

I1P606

CnocoOHOCTh BBIJICIATH
CYIIECTBEHHbBIE PU3HAKU
BHUPYCOB, KJIETOK TPOKAPUOT U
9YKAPHOT; OJHOKJICTOUYHBIX H
MHOTOKJICTOYHBIX
OpPraHu3MOB, BUJIOB,
OHOreOIIEHO30B 1 DKOCUCTEM;
0COOEHHOCTH TPOLIECCOB
oOMeHa BEIIeCTB U
NPeBpaIlCHHs SHEPTHH B
KJIeTKE, OTOCHHTE3A,
IUTACTHYECKOTO U
YHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO34,
Mel03a, OIUIOJOTBOPEHHS,
pa3BUTHSI U Pa3MHOXKEHUS,
WHIMBUYAIbHOTO Pa3BUTHSI
opranu3Ma(OHTOTeHe3a),
O0pHOEBI 32 CYIICCTBOBAHHE,
€CTECTBEHHOT'O 0TOOPA,
BUJ1000pa30BaHMUsI,
PUCIIOCOOTEHHOCTH
OpPTaHW3MOB K CpeJie
OoOUTaHMUS, BIUSHUS
KOMITOHCHTOB YKOCHCTEM,
AHTPOIIOTEHHBIX U3MEHEHHI B
AKOCHCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa
BEIICCTB U MIPEBPAIICHHE
SHEepruu B Ouocdepe

Bonpocsr 1t
Oecensl 204-
209 (m.5.1)

Tema 4.4

JIPO8

WHTEpPEC K Pa3IMYHBIM
chepam mpodeccuoHaTbHON
JESITEIbHOCTH

Bormpocsr s
Oecenpl 210-
214 (n.5.1)

JIP12

CnocoOHOCTb K
(bopMHpOBaHUIO
JKOJIOTUYECKOH KYIbTYPHI,
MIOHMMAaHHUS BIUSHUSA
COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOMN
Cpenbl, OCO3HaHUE

Bompocsr qis
6ecenpr 210-
214 (m.5.1)

TectoBbIE
3aganus 41-49
(1.6.1 paznmen 4)

Bonpocsr
cobecenoBaHus
51,52 (1m.6.3)




r7100abHOTO XapakTepa
AKOJIOTUYECKHUX TTPOOIIeM

JIP13

CriocoOHOCTh IJIAHUPOBATH U
OCYILIECTBIIATh JCHCTBUH B
OKpyXarolen  cpene  Ha
OCHOBE 3HaHUSA uenen
YCTOWYHBOTO pa3BUTHUA
YeJI0BEUECTBA

Bompocsr 1t
oecensl 210-
214 (m.5.1)

JIP14

CnocoOHOCTh
MIPOTHO3UPOBATH
HeOJIaroNnpUsITHbIE
9KOJIOTHYECKHUE MOCIIEACTBHUSA
peIIPUHIMACMBIX
JIEUCTBUI, MPEIOTBPAILIATh X

Bompocsr muis
oecensl 210-
214 (m.5.1)

MPO1

YMETh CAMOCTOSITEIIBHO
dbopMynupoBaTh U
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMarpuBarhk €€
BCECTOPOHHE, ONPENEIATh
LIEJIU IESITEIIBHOCTH, 33/1aBaTh
napameTpbl U KpUTEPUHU UX
JIOCTHKEHUS!, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE
pEe3ynbTaTOB LIEJISIM,
OLICHUBATh PUCKH
MOCJIE/ICTBUM J1€ATEIbHOCTH

Bompockr qyst
oecennl 210-
214 (n.5.1)

MPO02

BIIAJICTh HABBIKAMU Y4€OHO-
HCCIIEIOBATENIbCKON U
MPOEKTHOM €SI TEIbHOCTH,
HAaBBIKAMM Pa3pelLICHUs
npo0seM B 00J1aCTH OMOJIOTUH

Bormpocsr muis
6ecenpl 210-
214 (m.5.1)

MPO03

BBISIBJISITH IPUYHHHO-
CIIEICTBEHHEIE CBSI3U U
aKTyaJIn3UpPOBaTh 3a1a4y,
BBIIBUTATh TUIIOTE3Y €€
peIIeHus, HaXOAUTh
apryMEeHTHI JUIs
JI0Ka3aTelIbCTBA CBOMX
YTBEPXKACHUIM, 3a]1aBaTh
napaMeTpsl U KPUTSPUH
pelieHus B 0061acTu OMOIOTHH

Bompocsr muis
6ecenpl 210-
214 (m.5.1)

I1P601

CnocoOHOCTh (hOpMHPOBATH
3HAHUS O MECTE U POIIU
OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHWS;

Bompocsr qis
6ecenpr 210-
214 (m.5.1)




(GyHKIIMOHATBEHOU
IPaMOTHOCTH YeJIOBEKa JIJIs
peIIeHUs KU3HEHHBIX
npobem

I1P606

CnocoOHOCTh BBIJICIATH
CYIIECTBEHHbBIE MPU3HAKU
BHUPYCOB, KJIETOK ITPOKAPUOT U
9YKApPHOT; OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB,
OHOreOIIEHO30B 1 DKOCUCTEM;
0COOEHHOCTH TPOIIECCOB
oOMeHa BEIIeCTB U
NpeBpaIleHIs SHEPTHH B
KJIeTKE, OTOCHHTE3A,
IUTACTHYECKOTO U
9HEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO34,
Mel03a, OIUIOJOTBOPEHUS,
pa3BUTHSI U Pa3MHOXKEHUS,
WHIMBUYAIbHOTO Pa3BUTHSI
opranu3Ma(OHTOTeHe3a),
O0pHOEBI 32 CYIIICCTBOBAHHE,
€CTECTBEHHOT'O 0TOO0PA,
BUJ1000pa30BaHMUsI,
NPUCTIOCOOICHHOCTH
OpPTaHW3MOB K Cpele
OoOUTaHMUS, BIUSHUS
KOMITOHCHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX U3MEHEHHI B
AKOCHCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa
BEIICCTB U MIPEBPAICHHE
SHEepruu B Ouocdepe

Bonpocsr muis
oecensl 210-
214 (m.5.1)

Tema 4.5

JIPO1

CrniocobHOCTbH (hOpMHUPOBATH
TPaXKIAHCKOIO TO3UIUIO
oOyuJarormerocs, Kak
AKTUBHOI'O 1 OTBETCTBECHHOI'O
YJIeHa POCCHIICKOTO 001IecTBa
¥ OCO3HAHHE CBOETO MECTa B
UH()OPMAIIMOHHOM O0IIIECTBE

Bormpocsr s
Oecenpl 215-
219 (n.5.1)

JIP02

CnocoOHOCTH TPOTUBOCTOATH
UJICOJIOTUH SKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KceHo(poouH,
JUCKPUMUHAIIUU IO
CONHAJIBHBIM, PCIIMTUO3HBIM,
pPacoBbIM, HALIMOHATIBHBIM
NpU3HAKaM

Bompocsr qis
6ecenpl 215-
219 (m.5.1)

TectoBbIC
3amanus 41-49
(m.6.1 paznen 4)

Bomnpocsl
co0eceoBaHus
53,54,55 (1.6.3)




JIP11

CrocoOHOCTH
LIEHHOCTH Hay4YHOU
JACATCIIbHOCTH, TOTOBHOCTbH
OCYIIECTBIISITh MPOEKTHYIO U
MCCJIEI0BATEIIbCKYIO
JESITEIIbHOCTD
WHIUBUAYAIbHO U B IPYIIIIE

OCO3HaHUusA

Bompocsr quis
Oecensl 215-
219 (m.5.1)

JIP12

Crioco6HOCTH K
(hopMHUPOBAHHIO
JKOJIOTUYECKOH KYJIbTYPHI,
MOHUMAaHUS BIUSHUS
COIMAITLHO-9KOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOMN
Cpelbl, 0CO3HAHUE
rJ1I00aTBFHOTO XapaKTepa
HKOJIOTMYECKUX MPoOiIeM

Bonpocsr 1t
Oecensl 215-
219 (m.5.1)

JIP13

CriocoOHOCTh TIIaHUPOBATH H
OCYIIECTBIIATh JACUCTBUH B
OKpyXarolen  cpene  Ha
OCHOBE 3HAHHUSA nenen
YCTOMYHBOTO pa3sBUTUA
4eJI0BEYECTBA

Bormpocsr quis
Oecensl 215-
219 (n.5.1)

JIP14

Crioco6HOCTb
IIPOTHO3UPOBATH
HeOJaronpusTHhIE
JKOJIOTUYECKHE MTOCIEACTBUSA
IIpeITPUHUMAEMBbIX
JIEMCTBHM, IPEJOTBPALLATE UX

Bompockr qyst
Oecennl 215-
219 (n.5.1)

MPO02

BJIa/IETh HABbIKaMU y4eOHO-
HICCJIEN0BATEILCKON U
MIPOEKTHOM J1eATeIbHOCTH,
HABBIKAMU pa3peIIcHUS
npobsieM B o01acTu GMOJIOTHU

Bormpocsr s
Oecenpl 215-
219 (n.5.1)

I1P601

CriocobHOCTH (hOpMHUPOBATH
3HAHHS O MECTE U POJIH
OMOJIOTHHU B CUCTEME
HAYYHOT'O 3HAHUS;
(byHKIMOHATBHON
PaMOTHOCTH YeJIOBEKa JIJIsI
peLIeHUS JKU3HEHHBIX
npoOem

Bormpocsr s
Oecenpl 215-
219 (n.5.1)

ITP605

Crioco6HOCTh IPUMEHEHHUS
OCHOBHBIX M€TOJO0B HAYYHOI'O
NIO3HAHHMS, HCIIOIb3YEMbIX B

Bormpocsr s
Oecenmnl 215-
219 (n.5.1)




Ouonorun: HAOMIOACHUS U
OTMCAHUS KUBBIX CUCTEM,
MPOLECCOB U SIBJICHHUI;
OpraHu3aIiy U MIPOBEICHUS
OMOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BEISBICHHUS
3aBHCHUMOCTH MEXTY
UCCJIEyEMbIMU BEJIMYUHAMU,
00BsCHEHUS TTOTYyYEHHBIX
pe3ynbTaToOB U
(dbopMyITUpOBaHUS BHIBOJIOB C
MCIIOJIb30BAHUEM HAYYHBIX
TOHSATHUHI, TEOPUI U 3aKOHOB

I1P607

CriocoOHOCTP pemaTh
OMOJIOTUYECKHE 3a/1a4H,
COCTaBIISITh TCHOTHITHYCCKUC
CXEMBbI CKPCIUBAHUS 151
pa3HBIX TUIIOB HACJICIOBAHUS
NPU3HAKOB y OPTaHU3MOB,
COCTaBIISITH CXEMBI IepeHOCca
BEIIIECTB M SHEPTUHU B
sKOcHcTeMax (1IeNu MUTaHus,
MTUIIEBHIE CETH )

Bompocsr quis
Oecensl 215-
219 (n.5.1)

I1P609

CnocoOHOCTh CO3/1aBaTh
COOCTBEHHBIE ITUCEMEHHBIE U
YCTHBIE COOOIIECHUS Ha
OCHOBE OMOJIOrTYECKOM
nH(OpPMAIIUU U3 HECKOJIBKUX
HMCTOYHHUKOB, TPAMOTHO
HCII0JIb30BaTh IMTOHATUIHBIN
amnmapaT OuoJIoTun

Bormpocsr quis
Oecensl 215-
219 (n.5.1)

I1P610

MPUMEHSTh MOJIy4EeHHBIE
3HAHUS JJI1 00bICHEHHUS
OMOJIOTMYECKHUX MPOIIECCOB U
SIBIICHUH, JIJIS] TIPUHSATHUS
MPAKTUYECKHUX PELICHUH B
MMOBCETHEBHOM KU3HHU C
LEeITbI000CCIICUCHHS
0e30IaCHOCTH CBOETO
310POBbS U 3/I0POBbsI
OKPYXaIOIIMX JIFOAEH,
COOIOCHMSI 3JI0POBOTO
o0pa3a )KM3HH, HOPM
TPaMOTHOTO MTOBEICHUS B
OKpY’KaroIe MpupoTHON
cpene; MOHUMaHUe
HEOOXOINUMOCTH
HCIIOJIb30BAaHMS JOCTHKCHUM

Bormpocsr s
Oecenpl 215-
219 (n.5.1)




COBpPEMEHHOI OnoJIoTuu U
OMOTEXHOJIOTHUH I
parroHaIbHOTO
HIPUPOJIONOIB30BaAHUS

Paznen 5. buosorus B )Xu3HU

Tema 5.1 JIP10

CrocoOHOCTE
COBEPILIEHCTBOBAHUS
SI3BIKOBOM M YUTATEIIHLCKOU
KYJbTYpbI KaK CpeJICTBa
B3aUMOJICHCTBUS MEXKIY
JIOJIBMH U TTIO3HAHUS MUPA

Bonpocer giist
oecennl 220-
224 (n.5.1)

JIP11

CnocoOHOCTh
[IEHHOCTH Hay4YHOU
JIeSITENBLHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MPOEKTHYIO U
MCCJIEI0BATEIIbCKYIO

eI TEIbHOCTD
WHWBUIYAILHO U B TPYIITIE

OCO3HaHUsA

Bonpocsr muis
Oecensl 220-
224 (n.5.1)

MPO3

BBISIBJISITH IPUYHHHO-
CIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpPOBaTh 33124y,
BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh
apryMEHTHI JUIsI
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKACHUM, 3a]1aBaTh
napaMeTpsl U KPUTSPUH
pelieHus B 001acTu OUOIOTUU

Bormpocsr quis
Oecensl 220-
224 (n.5.1)

MP04

AHAJIU3UPOBATD IMOJIYYCHHLIC B
X0[€ pCUICHUA 3aaa4n
PE3yiIbTaThbl, KPUTUYICCKHU
OLCHUBAThb UX NOCTOBCPHOCTD,
MMPOrHO3NUPOBATH U3MCHCHUC B
HOBBIX YCJIOBHAX

Bormpocsr s
Oecenpl 220-
224 (n.5.1)

MPO5

YMETb NIEPEHOCUTD 3HAHUS B
MO3HABATEJIbHYIO U
IPaKTUYECKYIO 00JIaCTH
KHU3HEICSITEIbHOCTH

Bormpocsr s
Oecenpl 220-
224 (n.5.1)

MPO8

BIIaJICTh HABBIKAMHU
noJiyueHusi "HpopMaIuu 13
HMCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIIBHO
OCYIIECTBIIATH ITOUCK, aHAJIU3,
CHUCTEMAaTU3aLUI0 U

Bormpocsr st
oecensl 220-
224 (n.5.1)

TectoBbIE
3amannsa 50-59
(1.6.1 pazzmen 5)

Bomnpocsl
co0eceoBaHus
56,57 (11.6.3)




MHTEpHpeTannio HHPOpMaLUU
pa3IMYHbIX BUJOB U (popM
IIPEACTABJICHUS

I1P601

Cnoco6HOCTH (OPMHUPOBATH
3HAHUS O MECTE U POJIU
OMOJIOTUH B CUCTEME
HAyYHOTO 3HAHWS;

(G YHKIIMOHATILHOM
IPaMOTHOCTH YeJIOBEKa JIJIst
pEILICHHST )KU3HEHHBIX
npo0em

Bonpoce! aist
oecennl 220-
224 (n.5.1)

I1P605

CnocoOHOCTH TPUMEHEHHUS
OCHOBHBIX METO/IOB HAYYHOTO
MO3HAHUSI, UCIIOJIb3YEMBIX B
Ouonoruu: HaOIIOICHUS U
OTHCAHUS KUBBIX CUCTEM,
MPOLECCOB U SIBJICHUI;
OpraHHU3aIH U IPOBEICHUS
OHOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBISBICHUS
3aBHCHUMOCTH MEXKIY
HCCJIEAYEMbIMU BEJTMYUHAMHU,
00BsCHEHUS TTOTYYECHHBIX
pe3ynbTaTOB U
(dbopMyIupOBaHUS BHIBOJIOB C
UCIIOJIb30BaHUEM HAYYHBIX
MIOHATUM, TEOPUI U 3aKOHOB

Bonpoce! aist
oecennl 220-
224 (n.5.1)

Tema 5.2.1

JIP02

CrocoOHOCTh TPOTHBOCTOSTh
U/ICOJIOTHH SKCTPEMHU3MA,
HaI[MOHATN3Ma, KceHOo(poOuH,
JUCKPUMHUHAIIAHN 110
COILIMAIbHBIM, PEITUTHO3HBIM,
pPacoBBIM, HAIIMOHATIBHBIM
NpU3HAKaM

Bomnpocs! mis
Oecemnl 225-
226 (n.5.1)

JIP06

CIOCOOHOCTH K TPYY,
OCO3HaHHE [[EHHOCTH
MacTepcTBa, TPpyAoto0ue

Bonpocer piist
6ecenpl 225-
226 (m.5.1)

MPO03

BBISIBJISITH IPUYHHHO-
CIICICTBCHHEIC CBSI3U U
aKTyaJM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
peIIeHus, HaXOIUTh
apryMEeHTHI JUIs
JIOKa3aTeJIbCTBA CBOMX
YTBEPXKACHUM, 3a]1aBaTh

Bonpocer piist
Oecennl 225-
226 (.5.1)

TecToBBIC
3amanns 50-59
(m.6.1 pazgen 5)

Bomnpocsl
co0eceoBaHus
56,57 (11.6.3)




rapaMeTpbl U KPUTEPUU
perieHust B 006J1acT OMOJI0THH

MP04 aHaJIM3UPOBATh IIOJIy4eHHBIE B | Bormpocs! 1
XOJI€ pelIeHUs 3a1a4u Oecensl 225-
pe3ynbTaThl, KPUTUYECKH 226 (m.5.1)
OILICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX

MPO8 BJIaJ€Th HaBBIKAMHU Bonpocs! piis
noyrydeHust uHpopmanuu us3 oecenpr 225-
HMCTOYHUKOB Pa3HBIX TUIIOB, 226 (n.5.1)
CaMOCTOSITENILHO
OCYIIECTBIISATh MMOUCK, aHAJU3,
CUCTEMAaTHU3AIIHIO U
HWHTEPIIPETAINIO HHPOPMAIIHH
pa3IMYHbIX BUIOB U (popm
MIPEICTABICHUS

MP11 HCIIOJIB30BAaTh CPEACTBA Bormpocsr quis
WH(pOPMAITMOHHBIX U Oecensl 225-
KOMMYHUKAIIMOHHBIX 226 (n.5.1)
TEXHOJIOTHIl B peIIeHUN
KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX U
OpraHU3aIlMOHHBIX 33]1a4 C
co0Jr0IeHrEeM TpeOOBaHUH
SPrOHOMUKH, TEXHUKH
0€301MacHOCTH, TUTUEHBI,
pecypcocOepekenusl,
MIPABOBBIX U ATHUYECKUX HOPM,
HOpPM UH(POPMaITMOHHON
0e3omacHOCTH

MP12 BJIQJIETh HABBIKAMU Bonpocer piist
pacro3HaBaHUsI U 3aLTUTHI Oecenpl 225-
uH(popMaluuy, 226 (m.5.1)
UH(POPMALMOHHOM
0€30MacHOCTH JIMYHOCTH

MP18 pa3BUBATh CIIOCOOHOCTH Bormpocsr muis
[IOHUMATh MUP C MO3ULUHU Oecennl 225-
JIPYroro 4yejnoBeKa 226 (m.5.1)

I1P601 Cnoco6HOCTh (hopMHUPOBATH Bonpocsr qist
3HAHHUS O MECTE U POJIU oecenpr 225-
OMOJIOTHH B CHCTEME 226 (n.5.1)

HAYYHOTO 3HAHUS;
(byHKIMOHATBHON
TPaMOTHOCTH YeJIOBEKa JIIS




pCeHICHUS ) KU3HCHHBIX
npobem

I1P607

CriocoOHOCTh pemaTh
OMoJIOTHYeCKHe 3a/1a4H,
COCTaBIISITh TCHOTHITHYECKUE
CXEMBbI CKPEIUBAHUS IS
pa3HBIX TUIOB HACJICIOBAHS
NPU3HAKOB y OPTaHU3MOB,
COCTaBIISITh CXEMBI IepeHOCca
BEIIIECTB M YHEPTHUHU B
sKOcHcTeMax (1Ienu MUTaHus,
MTUIIEBIE CETH )

Bompocsr 1t
Oecensl 225-
226 (m.5.1)

Tema 5.2.2

JIPOS

CrniocobHOCTH (hOpMHUPOBATH
3I0pPOBBIN U O€30TaCHBII
00pa3 Xu3HH,
OTBETCTBEHHOI'O OTHOILIEHUS
K CBOEMY 3JI0POBBIO

Bonpocsr muis
Oecensl 225-
226 (m.5.1)

JIP13

CriocoOHOCTh TJIAHUPOBATH H
OCYIIECTBIIAATh JACUCTBUH B
OKpyXarolen  cpene  Ha
OCHOBE 3HAHHUA nenen
YCTOMYHBOTO pa3sBUTUA
4eJI0BEYECTBA

Bormpocsr quis
Oecensl 225-
226 (n.5.1)

MPO1

YMETh CAaMOCTOSITEITEHO
bopMynrpoBaTh U
aKTyaJIn3UpOBaTh NPOOIEMY,
paccmaTpuBaTh €€
BCECTOPOHHE, OIIPEIEIISATh
LIEJIN JIEATENIbHOCTH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU MX
JOCTH)KEHUS, BHOCUTD
KOPPEKTHBHI B IS TEITLHOCTD,
OLIEHUBATh COOTBETCTBUE
pe3yIbTATOB LIEISIM,
OLIEHUBATh PUCKH
MHOCJIEACTBUN IEITEIHLHOCTU

Bormpocsr quis
Oecensl 225-
226 (n.5.1)

MP04

AHAJIU3UPOBATH MOJYUEHHBIE B
XOJI€ pELICHUS 3a1a4n
pEe3yIbTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3WPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX

Bormpocsr muis
Oecenpl 225-
226 (m.5.1)

MPO5

YMETh TIEpEHOCUTH 3HAHUS B
MI03HABATENIbHYIO U
MPAKTUYECKYIO 00JIacTH
KHU3HEIEATEIIbHOCTH

Bompocsr qis
Oecenpl 225-
226 (m.5.1)

TecToBBIC
3amanns 50-59
(m.6.1 pazmen 5)

Bomnpocsl
co0eceoBaHus
56,57 (11.6.3)




MPO8

BIIAJICTh HABbIKAMU
noJiyueHusi "HpopMaIuu 13
HMCTOYHHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIIBHO
OCYIIECTBIIATh IIOUCK, aHAIIN3,
CHUCTEMAaTHU3AIUIO U
MHTEpHpeTanio HHPOPMALUU
pa3IMYHbIX BUJIOB U (popm

Bonpocs! piis
Oecennl 225-
226 (n.5.1)

MIPECTABICHUS

MP15 OCYILIECTBJISATh MO3UTUBHOE Bonpoce! giist
CTpaTeruyeckoe moseneHue B | Oecenpr 225-
Pa3IMYHBIX CUTYAIHIX, 226 (n.5.1)
MPOSIBISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

MP17 MPHU3HABATh CBOE MIPABO U Bompockr qist
IIPaBo APYTHUX JIOJIeH Ha Oecenpl 225-
OIIMOKHU 226 (n.5.1)

I1P601 CnocoGHocTh hopMHUpPOBATH Bormpocsr mist
3HaHMUS O MECTE U POJIU 6ecenpr 225-
OMOJIOTUH B CHCTEME 226 (n.5.1)
Hay4YHOT'O 3HAHUS,
GbyHKIIMOHATBLHOU
IPaMOTHOCTH 4Y€JI0BEKa JUJIs
pelIeHus KU3HEHHBIX
npo0emM

Tema5.2.3 JIP11 CrocoOHOCTD oco3HaHus | Borpocs! mis

LIEHHOCTHU Hay4yHOU | Oecenpl 225-
NEeSTENIbHOCTH,  TOTOBHOCTH | 226 (m.5.1)
OCYIIECTBISITh TMPOEKTHYIO H
HCCIIE0BATENbCKYIO
JIeATeTLHOCTh
WHAUBUAYAILHO U B TPYIITIE

MPO02 BJIa/IETh HaBbIKaMHU y4eOHO- Bormpocsr muis
HCCIIEIOBATENIbCKON U Oecenpl 225-
MIPOEKTHOM J1eATETbHOCTH, 226 (n.5.1)
HABBIKAMU pa3perieHus
npo0seM B 00J1aCTH OMOJIOTUH

MP04 aHaJIM3UPOBATh NOJIy4eHHBIE B | Bompocs! i

X0[€ pCUICHUA 3aaa4n
PE3yIbTaThbl, KPUTUYICCKHA
OLICHUBATh UX NOCTOBECPHOCTD,
MMPOrHO3NUPOBATH U3BMCHCHUC B
HOBBIX YCJIIOBHAX

Oecennl 225-
226 (n.5.1)




MPO5

YMETB IIEPEHOCUTH 3HAHUS B
HI03HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH
KHU3HEIeSITIbHOCTH

Bompocsr quis
Oecennl 225-
226 (m.5.1)

MP09

cO3/1aBaTh TEKCTHI B
pasn4HbIX opmarax ¢
y4€TOM Ha3Hau€HUs
UH(pOpMAaLUU U LIEIEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIbHYIO (hopMy
IIPEJICTaBICHUS U
BU3YyaJIU3al1H

Bonpocsr muis
Oecensl 225-
226 (m.5.1)

I1P605

CriocoOHOCTh IPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B
Ononoruu: HaOIOIeHUS U
OIIMCAHUS KUBBIX CHCTEM,
MIPOIIECCOB U SIBJIICHUIA;
OpTaHM3AINH U TPOBEICHUS
OHOJIOrHYECKOI0
OKCIIEPUMEHTA, BBIIBHKCHUS
TUIIOTE3, BEISIBIIEHUS
3aBUCHMOCTH MEXKITY
UCCJIETyeMbIMHU BEIIMYUHAMH,
00BsICHEHUS OTYYEHHBIX
pe3yNIbTaTOB U
(dbopMyITUpOBaHUS BHIBOJIOB C
WCIIOJIb30BAHNEM HAYIHBIX
MOHATUH, TEOPUM U 3aKOHOB

Bonpocsr muis
Oecensl 225-
226 (m.5.1)

I1P607

CnocoOHOCTH permarh
Ouosornyeckue 3aaaut,
COCTaBJIATh TEHOTUITUYECKUE
CXEMBI CKpeLMBaHUs IS
pa3HBIX TUIIOB HACIIETOBAHHS
NPU3HAKOB y OPraHU3MOB,
COCTaBJIATH CXEMBI IIepeHOCca
BEIIIECTB U YHEPTUHU B
AKOCHCTEMaXx (LIeNH MUTaHMUS,
MUIIEBBIE CETH)

Bompocsr quis
Oecenpl 225-
226 (m.5.1)




3.2 CpeacTBa, npuMeHsieMble /1151 OIeHKH YPOBHS MPAKTHYECKOM MOAT0TOBKH

Kpartkoe Kon Tloka3zaTens oBiIageHUa HaunmMeHnoBanue o1ieHOYHOTO
HaWMEHOBAaHHE | pe3yibTaTa pe3yiabTaTaMu 00y4eHus Cpe/ICTBa U MPEJCTABICHUE €T0 B
paszaena oOy4eHus dOC
(Momyns) /
TeMBbI Texymui IIpomexyTouHas
npeaMera KOHTPOJIb aTTecranus
Paznen 1. Knerka - cTpykTypHO-QyHKIIMOHAIbHAS €UHUIIA )KUBOTO
Tema 1.2 JIPO1 Cnoco6HOCTH (OpMHUPOBATH Bomnpocst
[IpakTuueckoe rPaKJIaHCKOIO TTO3HUIIUIO cobecenoBaHus
3anaTue Nel oOyuJaromerocs, Kak 3amaHue K 5,6,7,8,9 (11.6.3)
AKTHUBHOTO U OTBETCTBEHHOTO | MPAKTHYECKUM
YJIeHa POCCUICKOTO pabotam
00111ecTBa U OCO3HAHUE (n.5.2)
CBOEro MecTa B
UH(POPMALIMOHHOM 001IIeCTBE
IIpakTnueckoe
sansTueNe2 JIP02 Crioco6HOCTh TPOTUBOCTOSATh Bomnpocsl
UJICOJIOTHH SKCTPEMHU3MA, cobecenoBaHUs
3ananue K
HallMOHAIM3Ma, KceHOopoOuH, 5,6,7,8,9 (11.6.3)
MPAKTUICCKHM
JTUCKPUMUHAIINH 110
paboram
COLIMATIbHBIM, PETUTHO3HBIM, (1.5.2)
PacoBbIM, HALITMOHAJIbHBIM e
npU3HaKaM
JIPO3 CnocoGHocTh hopMHUpPOBATH Bomnpocst
POCCHICKYIO TPayKIaHCKYIO cobecenoBaHUs
UJIEHTUYHOCTH, TATPUOTH3MA, 5,6,7,8,9 (11.6.3)
BAKEHHSI K CBOEMY HApOJI
Y Y HapoZy, 3amanue K
YyBCTBA OTBETCTBEHHOCTH
o MPAKTUYECKUM
nepen PoauHou, ropocty 3a
. . pabotam
CBOH Kpaii, cBoro Poauny, (1.5.2)
CBOH SI3BIK U KYJIBTYDY, e
MPOIIJIOE U HACTOSLIEE
MHOTOHAIIMOHATEHOTO
Hapoza Poccun
JIP04 Cnoco6HOCTH (hOpMHUPOBATH Bomnpocsr
LIEHHOCTHOE OTHOIIEHHE K cobecenoBaHus
rOCYJapCTBEHHBIM 5,6,7,8,9 (11.6.3)
CHUMBOJIaM, UICTOPUYECKOMY U | 3aJaHue K
MIPUPOTHOMY HACTIEAUIO, MPaKTUYECKUM
MaMsTHUKAM, TPATUITUSIM pabotam
HaponoB Poccun, (n.5.2)

noctuxkenusm Poccnn B
HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJIOTHSX U TPYyle




JIPOS CrniocobHOCTH (hOpMHUPOBATH CTR— Bonpocst
3I0POBBIN U O€30TaCHBII HDAKTHYECKIM cobeceoBaHus
06pas Ku3HM, p 5,6,7,8,9 (11.6.3
3
pabotam
OTBETCTBEHHOI'0 OTHOIICHUS (1.5.2)
K CBOEMY 3JI0POBbBIO e
JIPO7 CnocoOHOCTh K aKTHBHOU Bomnpocsl
eI TEILHOCTH cobecenoBaHuA
TEXHOIOTMYECKON 1 ananie K 5,6,7,8,9 (11.6.3)
COIMAJIbHOM
H MPaKTUYECKUM
HaIlpaBJIEHHOCTH, 6
5 pabotam
CIIOCOOHOCTh MHUIIMHPOBATD, (1.5.2)
IJIAHUPOBATh U e
CaMOCTOSTENHHO BBITOIHITE
TaKyI JIeITeIbHOCTh
JIPO8 WHTEPEC K Pa3IuIHbIM 3amanue K Bompocsr
chepaM mpoeCCHOHAIBHONW | MPAKTHYECKUM | COOECEeI0BaHMS
JIEATENBHOCTH paboram (11.5.2) | 5,6,7,8,9 (11.6.3)
JIP10 CriocoO6HOCTB Bonpocst
COBEPIIICHCTBOBAHUS 3amanue K cobecemoBaHust
SI3BIKOBOM M YATATEILCKON npakTudeckuMm | 5,6,7,8,9 (11.6.3)
KYJIBTYpPBI KaK Cpe/iCTBa paboram
B3aUMOJICUCTBUS MEXKIY (n.5.2)
JIIOJIBMH U TIO3HAHKS MUPA
JIP11 CrocoOHOCTH OCO3HAHUS Bompocsr
LIEHHOCTH HAy4YHOM ajanie K cobecenoBaHust
JICATENLHOCTH,  TOTOBHOCTb | AKTHICCKIM 5,6,7,8,9 (11.6.3)
OCYIIECTBIISITh MPOEKTHYIO U p6
pabotam
HCCIIEI0BATEIIbCKYIO (1.5.2)
IeITeIbHOCTD e
WHWBUIYAILHO U B TPYIITIE
MPO1 YMETH CAMOCTOATEIBHO Bomnpocsr
dbopMynupoBath u cobecenoBaHuUA
aKTyaJu3upOBaTh MPoOIEMY, 5,6,7,8,9 (11.6.3)
paccMaTpuBaTh e
BCECTOPOHHE, ONPEACIIATh 3anane K
LeTH NIeATeNbHOCTH, 3a/1aBaTh | AKTHECKIM
napaMeTpsl U KPUTEPUHU HX p6
pabotam
IIOCTHIKEHUS, BHOCUTH (1.5.2)
KOPPEKTHUBBI B AEATEIBHOCTB, e
OLIEHUBATb COOTBETCTBHE
PE3yJILTATOB IEJISM,
OIICHUBATh PUCKHU
MHOCJIENCTBUN EITEIbHOCTH
MPO02 BJIa/ICTh HABBIKAMU y4eOHO- 3agaHue kK Bomnpocsr
HCCIIEIOBATEIIHLCKON 1 MpaKTUYECKUM | cobecemoBaHus
MIPOEKTHOM J1eATENbHOCTH, pabotam 5,6,7,8,9 (11.6.3)




HAaBBIKAMHU Pa3peLICHUs
npoOieM B 0bsacTu

(1.5.2)

Oouosioruu

MPO0O6 yMETh MHTETPUPOBATh 3HAHUS | 3aJJaHUE K Bomnpocsl
U3 pa3HBIX MPEIMETHBIX MPAKTUYECKUM | coOecemoBaHms
obnacreit 6nonoruu paboram 5,6,7,8,9 (11.6.3)

(n.5.2)

MP09 CO3J1aBaTh TEKCTHI B Bomnpocst
pa3au4YHbIX (hopMaTax ¢ cobeceroBaHUS
Y4E€TOM Ha3HAYCHHS 3amaHue K 5,6,7,8,9 (11.6.3)
uH(OpPMAIIUU U TIETIEBOI MPAKTUICCKUM
ayJIUTOPHH, BBIOUpast paboram
ONTUMAIIbHYIO (hopMy (n.5.2)

MIPEACTABICHUS 1
BU3YaIH3aI[uu

MP11 HCIIOJIB30BAaTh CPEACTBA Bomnpocsr
WH(pOPMAITMOHHBIX U cobeceqoBaHUS
KOMMYHHUKAITMOHHBIX 5,6,7,8,9 (11.6.3)
TEXHOJIOTHH B peIICHUN
KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX U ananie K
OpTraHU3aIMOHHBIX 337124 C
. MPAKTUICCKHM

co0Jr0IeHreM TpeOOBaHUH 6
5 paboram

PrOHOMHKH, TEXHUKH (1.5.2)
0C30IMaCHOCTH, THTHEHBI, o
pecypcocOepexeHus,
MPaBOBBIX U ATHYECKUX
HOPM, HOPM
UH(POPMALMOHHOM
0€30ITacHOCTH

MP18 pa3BUBaTh CIIOCOOHOCTH 3anaHue K Bomnpocsr
MMOHMMATh MUP C TTO3UIUH MPAKTUYECKUM | coOeceI0BaHMs
JIPYroro 4ejoBeKa pabotam 5,6,7,8,9 (11.6.3)

(n.5.2)

I1P602 Cnoco6HOCTH (hOpMUPOBATH Bomnpocsr
YMEHHsI paCKpbIBATh cobeceroBaHUS
coJIep)KaHue 5,6,7,8,9 (11.6.3)
OCHOBOIIOJIararoIIIMX
OMOJIOrMYECKUX TEPMUHOB U

o 3amanue K
MTOHSATHUI: KU3Hb, KJIIETKA,
MPAKTUYECKUM
TKaHb, OpTaH, OpTraHu3M, BU]I, 6
pabotam
TIOTMYJISIIIHSI, SKOCUCTEMA, (1.5.2)

ouoIieHos3, onocdepa;
MeTabonmn3M (0OMEH BEIeCTB
U TIpEBpaIlEeHNEe YHEPTHH),
rOMeOoCTa3 (caMoperyJsus),
oucuHTe3 OenKa,




CTPYKTYpHasl OpraHu3amnus
KHUBBIX CUCTEM,
JUCKPETHOCTD,
CaMOBOCITPOMU3BCACHUC
(pempozyKitus),
HaCJICACTBECHHOCTD,
HN3MCHYUBOCTL, POCT U
Pa3BUTHUEC, YPOBHEBAA

Tema 1.3
IIpakTueckoe
3ausaTue Ne3

OpraHu3aIus
JIP09 Cnoco6HOCTh opMUpPOBaATh | 3aaHUE K Bomnpocst
MHUPOBO33pEHUE, NPAaKTUYECKUM | cOOeceq0BaHuUs
COOTBETCTBYIOIIICE paboram 11,12,13 (11.6.3)
COBPEMEHHOMY YPOBHIO (n.5.2)
pa3BUTHUS HAYKH U
0OLIECTBEHHON IPAKTUKH,
OCHOBaHHOTO Ha JIAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE
YHCIIe C UCTIOIb30BAaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeNbHbBIX PECYPCOB
JIP11 CrocoOHOCTH OCO3HAHUS Bompocsr
LEHHOCTHU HAy4YHOU cobecenoBaHus
JIEATENBbHOCTH, I‘OTOB}II{qOCTI) 3ananme x 11,12,13 (11.6.3)
OCYIIECTBIISITh MPOEKTHYIO U TTPAKTHACCKIM
pabotam
HCCJIEIOBATEIBCKYIO (1.5.2)
JIeSITENIbHOCTD
WHAWBUAYAILHO U B TPYIITIE
MPO5 YMETb NIEPEHOCUTh 3HaHUA B | 3ajjaHue K Bonpocsr
MO3HABATENBHYIO U NPAaKTUYECKUM | coOece0BaHus
MPaKTUYECKYI0 00J1acTH pabotam 11,12,13 (1m1.6.3)
KU3ZHEEATEIBHOCTH (m.5.2)
MPO6 YMETh UHTETPUPOBATH 3HAHUS | 3aaHue K Bomnpocsr
U3 pa3HBIX IPEIMETHBIX NPAaKTUYECKUM | coOece0BaHus
obnacreit 6rosorun paboram (1.5.2) | 11,12,13 (11.6.3)
MPO8 BJIQJICTh HABBIKAMH Bomnpocsr
nosyueHus: "HopMaIuu u3 cobecenoBaHus

HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO
OCYIIECTBIISATH MOUCK,
aHaJIu3, CUCTEMAaTU3aIUI0 U
WHTEPIPETAIIIO
uH(MOpPMAaIIUU PA3TUYHBIX
BHUJIOB U (hopM
MPEACTABICHUS

3amanue K
MIPAKTHICCKHM
pabotam
(n.5.2)

11,12,13 (1.6.3)




MP18 pa3BUBaTh CIIOCOOHOCTH 3anaHue K Bonpocsl
MOHUMATh MUP C TIO3HIIUU NPaKTUYECKUM | cOOece0BaHuUs
JPyroro 4enoBeka paboram 11,12,13 (1.6.3)

(n.5.2)

I1P603 Croco6HOCTh (hopMHUPOBATH Bompocsr
YMEHUS paCKPhIBATh cobeceoBaHUs
coaepKaHue 11,12,13 (11.6.3)
OCHOBOITOJIAT AIOIIHX

o 3agaHue x
OMOJIOrMYECKUX TEOPUN U
. MPaKTUYECKUM
THITOTE3: KICTOYHOM,
XPOMOCOMHOM padotam
P o, (1.5.2)
MYTaI[HOHHOMH,
3BOJIIOIIMOHHOIA,
MIPOMCXOXKICHUS JKU3HU U
YeJI0BeKa

I1P604 CnocobHocTh hopMHUpOBATH Bomnpocsr
YMEHUS PacCKpbIBATh cobecenoBaHUs
OCHOBOIIOJIATAFOIITUE 11,12,13 (11.6.3)
OMOJIOrMYECKHUE 3aKOHBI U 3anaHue K
3akoHOMepHOocTH (T MPaKTUYECKUM
Mennens, T. Moprana, H. 1. | paboram
Basunosa, O.I'ekkens, © (m.5.2)

Miromnnepa, K. bapa), u ux
NPUMEHUMOCTb K KHBBIM
cucreMam

I1P607 CriocoOHOCTP pemaTh Bomnpocst
OMOJIOTUYECKHE 3a/1a4H, cobece0BaHuUs
COCTaBJISITh TEHOTUITMYECKUE 11,12,13 (1m.6.3)
CXEMBbI CKpeIUBaHUs TS 3ananue K
pa3HBIX TUIOB HACJICIOBAHUS | TPAKTHYECKUM
MPU3HAKOB Yy OPraHU3MOB, pabotam
COCTaBJISITh CXEMBI NepeHoca | (11.5.2)

BEIIIECTB U SHEPTUU B

AKOCHCTEMax (LIeTH MUTaHMUs,

MUIIEBBIE CETH)
Pazgen 2. Ctpoenue u GpyHkum opraHuzma
Tema 2.3 JIPOS8 WHTEPEC K Pa3IuIHbIM 3amanue K Bomnpocsr
[TpakTryeckoe cdepam npodeccuoHaNnbHON | IPaKTUYECKUM | coOece0BaHus
3anstue Ned JeATeTLHOCTH pabortam (11.5.2) | 25,26 (11.6.3)

JIP09 Cnoco6HOCTh (hopMHUPOBATH Bomnpocsl

MHUPOBO33PEHUE, cobeceoBaHUs
3amanue K

COOTBETCTBYIOIIIEE 25,26 (11.6.3)
MPAKTUYECKUM

COBPEMEHHOMY YPOBHIO
pabotam

pa3BUTHUS HAYKH U (1.5.2)

00LIECTBEHHON PAKTHUKH,
OCHOBAHHOTO Ha JMajore




KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B
[OJIUKYIBTYPHOM MUpPE
YHCIIE C UCTIOIH30BAaHUEM
COBPCMCHHBLIX 3JICKTPOHHBIX
00pa30BaTeNbHBIX PECYpPCOB

JIP10 CriocoO6HOCTD Bonpocst
COBEpIICHCTBOBAHUS 3ananue K co0ecenoBaHus
SI3BIKOBOM M UMTATEIBCKON npakTuueckum | 25,26 (11.6.3)
KYJIBTYpPBI KaK Cpe/iCTBa pabotam
B3aUMOJICUCTBUS MEXKIY (n.5.2)
JIIOJIbMU U TTO3HAHUSI MUPa

MPO1 YMETb CAMOCTOSITEIIBHO Bonpocsr
dbopmMyIupoBaTh U cobecemoBaHUs
aKTyaJIu3upoBaTh MpoOIEMYy, 25,26 (11.6.3)
paccMaTpuBaTh e
BCECTOPOHHE, OIIPEEIISATh ananie K
LeJIH JeSTeNIbHOCTH, 33/1aBaTh HpAKTHYCCKIM
napamMeTpsl U KPUTEPUU HX
JIOCTUKEHUSI, BHOCUTh pa650;aM
KOPPEKTHUBBI B JEATEIBHOCTb, (n.5.2)
OIICHUBATh COOTBETCTBUE
pe3yIbTATOB LIEISIM,
OILICHUBATh PUCKU
IIOCJIEICTBUM J1€ATEIBHOCTH

MPO02 BJIa/IETh HAaBbIKaMU y4eOHO- Bonpocsl
HCCJIEIOBATEIBCKOM U 3ananue K cobecenoBaHus
MIPOEKTHOH J1eATEIbHOCTH, npakTHyeckum | 25,26 (11.6.3)
HaBBIKAMU pa3pereHHs pabotam
npoOieM B 06sacTu (n.5.2)
ouosorun

MPO03 BBISBJIATH IPUYHHHO- Bompocer
CJIEZICTBEHHBIE CBSI3U U cobece10BaHUS
aKTyaJIu3upOBaTh 3a/1auy, 25,26 (11.6.3)
BBIJIBUTATh TUIIOTE3Y €€ anare K
pelIeHHsI, HaXOIUTh HpAKTHHECKHM
apryMeHTHI JUIs
JI0Ka3aTeIbCTBa CBOMX pa(i_o;aM
YTBEPKICHUH, 3a/1aBaTh (3.2)
napamMeTpsl U KpUTEPUN
peleHus B 001acTH
ouonoruu

MPO0O4 AHAJIU3UPOBATH [1OJIYYCHHBIE ananme K Bonpocsr
B XO/I€ PELICHHUS 3a]jauu N — cobece10BaHUS
pe3yNbTaThl, KPUTHUECKH 25,26 (11.6.3)
OLIEHUBATh UX 1()132_0;;‘ M

JIOCTOBEPHOCTb,




IIPOTHO3UPOBATh U3MECHEHUE
B HOBBIX YCIIOBHSAX

MP09 CO3/1aBaTh TEKCTHI B Bomnpocsl
pa3ianuHbIX (hopMaTax ¢ colecenoBaHus
Y4E€TOM Ha3HAUYCHUS 3amanue K 25,26 (11.6.3)
nH(OpMaLIUHU U 1IeJIeBOI MPAKTUYECKUM
ayJIUTOpUH, BBIOHpAst paboram
ONTUMAIBHYIO (GOpMY (n.5.2)
MPEJICTABICHHUS U
BU3YaIH3aIl[uU
MP13 IIPUHUMATD LIEJIU COBMECTHOMN Bonpocsr
JeSITEIbHOCTH, colecenoBaHus
OpraHU30BBIBATH U 25,26 (11.6.3)
KOOPJMHHUPOBATH NEUCTBUS 3ananue K
10 €€ NOCTUKEHHUIO: [IPAKTUYECKUM
COCTaBIIATh IUIAaH JACHCTBHM, | paboTam
pacnpenensats poiu ¢ yuétom | (1.5.2)
MHEHUH Y4aCTHHUKOB,
00CyXaaTh pe3yJIbTaThl
COBMECTHOM pabOThI
MP15 OCYILECTBJIATH IO3UTUBHOE Bompocsr
CTpaTeruueckoe MoBeJeHUE B | 3aaHue K co0eceoBaHus
Pa3IMYHBIX CUTYALMSIX, npakTuueckum | 25,26 (11.6.3)
MPOSIBIISATH TBOPUYECTBO U paboTtam
BOOOpakeHue, ObITh (n.5.2)
WHUITUATHBHBIM
I1P607 CriocoO6HOCTh pemaThb Bompocer
OMOJIOTMYECKHE 3a0a4H, cobeceoBaHus
COCTaBJISITh TEHOTUITMYECKUE 25,26 (1m.6.3)
CXEMBI CKPEIIUBAHUS IS 3amanue K
pa3HBIX TUIOB HACIEIOBaHUS | MPAKTUYECKUM
MIPU3HAKOB Yy OPraHU3MOB, paboTtam
COCTaBIISITh CXEMHBI epeHoca | (1.5.2)
BEIICCTB U DHEPTUU B
AKOCHCTEeMax (LIeTH MUTaHMUs,
MUIIEBBIE CETH)
Tema 2.4 JIP10 CnocoOHOCTb Bompocsr
[TpakTuueckoe COBEPILIEHCTBOBAHUS 3amanue K cobecenoBaHus
3aHsaTHe Ned SI3bIKOBOM M YU TATEIBCKOU npaktuueckum | 27,28 (11.6.3
KYJIBTYpPBI KaK Cpe/iCTBa pabotam
B3aUMO/JICUCTBUS MEXKIY (n.5.2)
JIOJIbMU | TTO3HAHUS MUPA
JIP11 3agaHue K TPakKTHYECKUM 3agaHue K Bomnpocsr
pabotam MPAKTUYECKUM | cobecemoBaHus
(n.5.2) pabortam (11.5.2) | 27,28 (1.6.3




MPO1 3ajanue K TPaKTUYECKUM 3agaHue K Bomnpocsr
pabotam MPaKTUYECKUM | cobecemoBaHus
(m.5.2) paboram (1.5.2) | 27,28 (11.6.3
MPO02 3agaHue K TPakKTUYECKUM 3amanue K Bomnpocsl
paboram MPAKTUYECKUM | coOecemoBaHms
(n.5.2) paboram (11.5.2) | 27,28 (11.6.3
MP04 3aaHue K IPaKTHYECKUM 3anaHue K Bonpocsr
pabotam MPAKTUYECKUM | cobecenoBaHus
(m.5.2) paboram (1.5.2) | 27,28 (11.6.3
MP18 3aaHue K IPaKTHYECKUM 3anaHue K Bonpocsr
pabotam MPAKTUYECKUM | cobeceoBaHus
(m.5.2) paboram (1.5.2) | 27,28 (11.6.3
I1P602 3agaHue K TPaKTUYECKUM 3agaHue K Bompocsr
paboram MpaKTUYECKUM | cobecenoBaHus
(n.5.2) paboram (11.5.2) | 27,28 (11.6.3
[1P604 3aaHue K IpaKTHYECKUM 3anaHue K Bomnpocsl
pabotam MPAKTUYECKUM | cobeceoBaHus
(n.5.2) paboram (11.5.2) | 27,28 (11.6.3
I1P607 3aaHue K IpakTHUYECKUM 3anaHue K Bomnpocsl
pabotam MPAKTUYECKUM | cobecenoBaHus
(n.5.2) paboram (11.5.2) | 27,28 (11.6.3
I1P608 CnocoOHOCTh KPUTHUECKH Bomnpocst
OIICHUBATh WH()OPMAIIHIO cobecenoBaHUs
OHMOJIOTHYECKOT0 27,28 (1m.6.3
COJIEpKaHUs, BKITFOYAIOITYIO
MICEBJOHAYYHBIC 3HAHUS U3
pa3IMYHBIX
HMCTOYHUKOB(CpeACTBa
MaccoBO uH(popMaIuy,
HAyYHO-TIOMYJISIPHBIE CTT—
MaTepuabl);
UHTEPIPETHPOBATH TTPAKTHACCKIM
pabotam
STHUYECKHUE ACTICKTHI |l @s2)
COBpPEMEHHBIX UCCIIEJIOBAHUIA
B OMOJIOTHH, MEIUIIAHE,
OMOTEXHOJIOTHUH,
paccMaTpuBaTh II00ATbHBIC
HKOJIOTHYECKHE TTPOOIIEMBI
COBPEMEHHOCTH,
¢dbopmupoBaTth 1O
OTHONICHHIO K HUM
COOCTBEHHYIO MMO3UIIUIO
Tewma 2.5 JIP09 Cnocob6HoCTh popmupoBaTh | 3agaHue K Bomnpocsi
[TpakTueckoe MHPOBO33pEHHUE, MPaKTUYECKUM | cobecemoBaHus
3aHsITHENGO COOTBETCTBYIOIIIEE pabotam 29,30 (11.6.3)




COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
00LIECTBEHHON IIPAKTUKH,
OCHOBaHHOTO Ha JTaJIore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAaHUIO CBOETO MECTa B
[OJIUKYIBTYPHOM MUpPE
YHCIIE C UCTIONH30BAHUEM
COBPCMCHHBLIX 3JICKTPOHHBIX
00pa3oBaTeNBHBIX PECYPCOB

(1.5.2)

JIP10 Crioco6HOCTh Bonpocst
COBEPIICHCTBOBAHUS 3ananue K co0eceoBaHus
SI3BIKOBOM M UATATEIHCKON npaktuueckum | 29,30 (11.6.3)
KYJIBTYpPBI KaK Cpe/iCTBa pabotam
B3aWMOJICUCTBUS MEXKIY (n.5.2)
JIOJIbMU U TTO3HAHUSI MUPa

MPO1 YMETb CAMOCTOSITEIIBHO Bomnpocsr
dbopMynupoBath u cobecemoBaHUs
aKTyaJIu3upoBaTh MpolIemy, 29,30 (11.6.3)
paccMaTpuBaTh e
BCECTOPOHHE, ONPEAEIATh ananie K
L[eJIH JeSTeNIbHOCTH, 33/1aBaTh HpAKTHYCCKIM
napamMeTpsl U KPUTEPUU HX
JIOCTUKEHUSI, BHOCUTh pa650;aM
KOPPEKTHUBBI B JEATEIBHOCTD, (n.5.2)
OIICHUBATh COOTBETCTBUE
pE3yIbTaTOB LIETISM,
OILICHUBATh PHCKH
MOCJECTBUM JesITeIbHOCTH

MPO03 BBISBJIATH IPUYHHHO- Bompocer
CJIEZICTBEHHBIE CBSI3U U cobece0BaHUS
aKTyaJIu3upOBaTh 3a/1auy, 29,30 (11.6.3)
BBIJIBUTaTh TUIIOTE3Y €€ ananne
pelIeHHsI, HaXOIUTh ——
apryMeHTHI JUIs
JI0Ka3aTeIbCTBA CBOMX pa650;aM
YTBEPKICHUH, 3a/1aBaTh (1.5.2)
napamMeTpsl U KpUTEPUU
peleHus B 001acTi
ouonoruu

MPO5 YMETb NIEPEHOCUTD 3HAaHUSA B | 3aJjaHUE K Bomnpocsl
MO03HABATEIBHYIO H NPaKTUIECKUM | cOOece0BaHuUs
MPaKTUYECKYIO 00JIaCTH pabotam 29,30 (11.6.3)
KU3ZHEICITCITEHOCTH (n.5.2)

MP13 MIPUHUMATh LIEJIM COBMECTHOM | 3aaHue K Bonpocsr
NesITeIbHOCTH, NPAaKTUYECKUM | coOece0BaHus
OpraHU30BBIBATH U pabotam 29,30 (11.6.3)




KOOPJAUHUPOBATH JEHCTBUS
o €€ TOCTHKEHUIO:
COCTaBJIATH ILIAH JICHCTBUI,
pacnpeneisaTh POy ¢ y4ETOM
MHEHHUH Y4aCTHUKOB,
00CyX/1aTh pPe3yJIbTaThl
COBMECTHOM pabOThI

(1.5.2)

MP14 KOOPJIMHUPOBATH U Bomnpocsl
BBITIONHSATH pa0doTy B 3amanue K cobecenoBaHUs
YCIOBUSIX pPEAIbHOTO, npaktuueckum | 29,30 (11.6.3)
BUPTYaJILHOTO U paboram
KOMOWHHUPOBAHHOTO (n.5.2)
B3aUMOJICVCTBHUS
MP16 MPUHUMATh MOTHBBI U 3agaHue K Bomnpocsl
apryMEHTHI IPYTUX JIFOCH MIPAKTUYECKUM | coOeceoBaHus
IIPU aHAJIKM3€E Pe3yNIbTaTOB paboram 29,30 (11.6.3)
JIeSITEIIbBHOCTH (n.5.2)
MP18 pa3BUBATH CIIOCOOHOCTH 3anaHue K Bonpocsl
MOHUMATh MUP C TO3UIUH MPAKTUYECKUM | cobeceqoBaHus
JIPYroro 4yeaoBeKa paboram (11.5.2) | 29,30 (11.6.3)
I1P604 CnocoGHocTh (hopMHUpOBATH Bompocsr
YMEHUS PaCKpbIBATh cobecenoBaHUs
OCHOBOIIOJIATAFOIITUE 29,30 (11.6.3)
OMOJIOrMYECKHUE 3aKOHBI U 3anaHue K
3akoHomepHocTH (I'. MPAKTUYECKUM
Mennens, T. Moprana, H. 1. | paboram
Basunosa, O.I'ekkens, © (m.5.2)
Mironnepa, K. Bapa), u ux
MPUMEHUMOCTbH K )KHBBIM
CUCTEeMaM
ITP608 CnocoOHOCTh KPUTHYECKHU Bomnpocsr
OIICHUBATh UH()OPMAIIHIO cobecenoBaHus
OMOJIOTUYECKOTO 29,30 (11.6.3)
COJIeprKaHusl, BKIIOYAIOMIYIO
TMICEBJIOHAYYHBIC 3HAHUSI U3
pa3IMYHBIX
I/ICTO‘IHI/IIfOB(CpeI[CTBa anate K
MaccoBO UH(pOpMaInHy,
HAy4YHO-TIOMYJISIPHEIC HPAKTHIHCCKIM
’ pabotam
MaTepuabl); (1.5.2)
WHTEPIPETHPOBATH

ATUYECKHUE ACIIEKTBI
COBPEMEHHBIX HCCIIETOBAaHUN
B OMOJIOTUH, MEUIIMHE,
OUMOTEXHOJIOTUH;
paccMmatpuBaTh Tio0aabHbIC
HKOJIOTMYECKHE TTPOOIIEMBI




COBPEMEHHOCTH,
dbopMHUpPOBATH 11O
OTHOUIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO

Tema 2.6
[IpakTrueckoe
3ansATHe N7

JIPO3 Croco6HOCTh (hopMHUPOBATH Bompocsr
POCCUHCKYIO Tpa)XIaHCKYIO colecenoBaHus
UJIEHTUYHOCTH, TATPUOTU3MA, 31,32 (n.6.3)
YBa)XKEHUSI K CBOEMY Hapo.1y,

YyBCTBa OTBETCTBEHHOCTH 3anauue
o MPAKTUYECKUM
nepen Ponunoii, ropgoctu 3a 6
CBOM Kpaii, cBo10 Ponuny, ba sogaM
CBOM SI3BIK U KYJIBTYPY, (3.2)
IPOILJIOE M HACTOSIIEe
MHOTOHAIIMOHAIBHOTO
Hapoxaa Poccun

JIPO4 CnocobHocTh hopMHUpOBATH Bomnpocsl
[IEHHOCTHOE OTHOIIEHUE K cobecenoBaHUs
roCy/1apCTBEHHBIM 31,32 (11.6.3)
CUMBOJIaM, ICTOPHYECKOMY U | 3aaHue K
MPUPOJIHOMY HACIETUIO, MPAKTUYECKUM
MaMSATHUKAM, TPATUIUSIM paboram
Haposi0B Poccumn, (n.5.2)
noctuxkenusiM Poccuu B
HayKe, UCKYCCTBE, CIIOpTe,

TEXHOJIOTHSIX U TPYyJIe

JIPO8 WHTEPEC K Pa3IudHbIM 3amanue K Bompocsr
cepam npodeccuoHANBHON | MPAKTUYECKUM | coOece1oBaHus
NeSATeTLHOCTH pabotam 31,32 (11.6.3)

(m.5.2)

JIPO9 CnocoOHOCTh (hopMHUpOBATH Bomnpocsr
MHUPOBO33pEHUE, cobece10BaHUS
COOTBETCTBYIOIIICE 31,32 (11.6.3)
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U ananie Kk
00I11eCTBEHHOM NMPaKTHKH,

MPAKTUICCKHM
OCHOBAHHOTO Ha JINAJIOTe SoTan
KYJIBTYp, CHOCOOCTBYIOLIETO ba 59
OCO3HaHMIO CBOETO MECTA B (n.3.2)
MOJIUKYJIBTYPHOM MHpE
YHCIIe C UCTIOb30BaHUEM
COBPEMEHHBIX AJIEKTPOHHBIX
00pa3oBaTeNbHbIX PECYPCOB

JIP10 CnocoOHOCTb 3ananue K Bompocsr
COBEPIIICHCTBOBAHUS MPAKTUYECKUM | cobecemoBaHus
SI3BIKOBOM M UNTATEITHCKON pabotam 31,32 (11.6.3)
KYJIBTYpPBI KaK CpE/ICTBa (m.5.2)




B3aUMOJICVCTBUS MEXKITY
JIOIbMU Y MMO3HAHUS MUpPa

JIP11 CrocoOHOCTh OCO3HAHHUS Bompocsr
[IEHHOCTH Hay4YHOM Sananie K cobecemoBaHus
JIeATEIbHOCTH, TOTOBHOCTD HpAKTHYCCKIM 31,32 (n.6.3)
OCYIIECTBIISATh MMPOCKTHYIO U

ym P yIo paboram
MCCJIEI0BATENIbCKYIO (1.5.2)
NEITEILHOCTD e
WHIWBUIYAILHO U B TPYIITIE

MP04 AQHAJIU3UPOBATH MOJYYEHHBIE Bomnpocst
B X0JI€ PEIICHUS 3a/1a4l ananne cobecenoBaHus
pe3yNbTaThl, KPUTUUYECKH HDAKTHAECKIM 31,32 (11.6.3)
OIICHUBATh UX p6

paboram
JIOCTOBEPHOCTb, (1.5.2)
MPOTHO3MPOBATh U3MEHEHUE e
B HOBBIX YCJIIOBUSAX

MPOg BJIaJI€Th HaBBIKAMU Bomnpocst
MOJTy4eHUsI THPOPMAITUH U3 cobecenoBaHUs
HMCTOYHHKOB Pa3HbIX THUIIOB, 31,32 (11.6.3)
CaMOCTOSITEJIbHO 3amanue K
OCYIIECTBIISITH TIOUCK, MPaKTUYECKUM
aHaJu3, CUCTEMAaTU3aIUIo U pabotam
UHTEPIIPETALNIO (n.5.2)

UH(OPMALIUN PA3ITHIHBIX
BHJIOB U (hopM
MIPEICTaBICHHUS
I1P603 CnocoGHOCTh (hopMHUpPOBATH Bomnpocsl
YMEHUS PaCKpbIBATh cobecenoBaHUs
co/iepKaHue 31,32 (m.6.3)
OCHOBOIIOJIAT AFOIINX ananie Kk
OMOJIOTHYECKHUX TEOPHH U
. MPAKTUICCKAM
TUIIOTE3: KIIETOYHOM, 6
N pabotam
XPOMOCOMHOM, (1.5.2)
MYTallHOHHOM, e
SBOJIIOLIMOHHOIM,
MIPOUCXOXKICHUS KU3HU U
YelroBeKa
ITP605 CnocoOHOCTh IPUMEHEHUS Bomnpocsr
OCHOBHBIX METOJIOB HAYYHOTO cobecenoBaHUs
MO3HAHUS, UCIIOJIb3YEMBIX B 31,32 (11.6.3)
Ononornu: HaOIOIeHUS U 3aganue K
OTIMCAHUS KUBBIX CHCTEM, MPAKTUYECKUM
MIPOLIECCOB U SIBJICHUM; paboTtam
OopraHu3aluu 1 nposeneHus | (m.5.2)

OMOJIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBHKEHUS
THUIIOTE3, BBIABJICHU




3aBUCUMOCTH MEXIY
UCCIIElyEMbIMH BEJTMUNHAMH,
00BsICHEHUS MOTYyYEHHBIX
pe3yiIbTaToB U
(bopMyIHpPOBaHUS BBIBOJIOB C
UCIMOJIb30BAaHUEM Hay4YHbBIX
IIOHATUM, TEOPUI U 3aKOHOB

I1P607 CnocoOGHOCTH pemaTh Bompocsr
OMOJIOTUYECKHE 3a]auH, cobecenoBaHus
COCTaBJIATh TCHOTUITHYECKHUE 31,32 (11.6.3)
CXEMBI CKPEIUBAHUS IS 3ananue K
pa3HbIX THUIOB HACJIEIOBaHUS | MPAKTUYECKUM
MPU3HAKOB Yy OPTaHU3MOB, paboram
COCTaBJIATH CXeMbI IepeHoca | (11.5.2)
BEIICCTB U YHEPTUU B
AKOCHCTEeMaXx (LIeTH MUTaHMUs,
MIUIIEBBIE CETH)
Pasznen 4. Oxonorus
Tema 4.2 MP 02 BJIa/IETh HABbIKAMU y4eOHO- Bompocsr
[IpakTrueckoe MCCJIEI0BATEIbCKON U 3amanue K cobecenoBaHUs
3aHsaTHe Ne§ MIPOEKTHOM J1€ATENIbHOCTH, npaktuueckum | 46,47,48 (11.6.3)
[TpakTaeckoe HAaBBIKAMH Pa3peIICHUs pabotam
3aHsTue Ne9 npobsieM B 06macTu (n.5.2)
ounonoruu
MP 03 BBISBJISITh IPUYUHHO- Bomnpocst
CJICICTBEHHBIC CBSI3H U cobecenoBaHUs
aKTyaJIu3UpOBaTh 3a/1a4y, 46,47,48 (11.6.3)
BBIJIBUTATh THIIOTE3Y €€
3ananue K
pelieHus, HaXOAUTh
ADTYMEHTEL 115 MPAKTUICCKAM
PryM pabotam
JI0Ka3aTeNbCTBA CBOUX (1.5.2)
YTBEpKICHUH, 33/1aBaTh e
napaMmeTpsl U KpUTEPUHU
perieHus: B 006JacTu
ouonoruu
JIP09 CnocoGHOCTh (hopMHUpPOBATH Bomnpocsr
MHPOBO33pEHUE, cobecenoBaHUs
COOTBETCTBYIOLIEE 46,47,48 (11.6.3)
COBPEMEHHOMY YPOBHIO
P yyp 3amanue K
pa3BUTHUS HAYKH U
. MPAKTUYECKUM
00LIEeCTBEHHON PAKTHUKH,
pabotam
OCHOBaHHOTO Ha JTUAJIOTe
(n.5.2)

KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUpPE
YHCIIe C UCIIOJIb30BAaHHEM




COBPCMCHHBLIX 3JICKTPOHHBIX
00pa3oBaTeNLHBIX PECYPCOB

JIP10 CriocoO6HOCTD Bonpocst
COBEPIICHCTBOBAHUS 3ananue K colecenoBaHus
SI3BIKOBOM Ml YU TATEILCKOU npaktuueckum | 46,47,48 (11.6.3)
KYJIBTYpPBI KaK Cpe/iCTBa pabotam
B3aUMOJICUCTBUS MEXKIY (n.5.2)
JIIOJIbMU U TTO3HAHUSI MUPa

JIP11 CrocoOHOCTH OCO3HaHUs Bompocsr
LEHHOCTHU Hay4YHOMU ananie K colecenoBaHus
JEITENLHOCTH, T'OTOBHOCTB 46,47,48 (11.6.3)
OCYIIECTBIISITh MPOEKTHYIO U HPAKTHHECKIM
UCCIIEIOBATEIIbCKYIO pa650;aM
NEITEILHOCTD (1.5.2)
WHWBUIYAILHO U B TPYIITIE

JIP12 CriocoO6HOCTH K Bompocsr
(hopMHUPOBAHHIO cobeceoBaHUs
9KOJIOTUYECKON KYIbTYPHI, 46,47,48 (11.6.3)
MOHUMAaHUS BIUSHUS 3ananue K
COLMAIBHO-9KOHOMHYECKUX | IPAKTUIECKUM
MIPOLIECCOB HA COCTOSTHUE pabotam
IPUPOIHOMN U COLTMAIIBHOM (n.5.2)
Cpellbl, OCO3HAHUE
rJ1I00aTBpHOTO XapaKTepa
HKOJIOTMYECKUX MPpoOiIeM

JIP14 CriocoO6HOCTB Bonpocst
IIPOTHO3UPOBAThH ananme cobece0BaHUS
HeOIaronpusiTHhIC HpAKTHYCCKUM 46,47,48 (11.6.3)
HKOJIOTUYECKHUE TOCIIEACTBUS 60TaM
PEIIPUHIMAEMBIX pa 59
JIEUCTBUM, NIPEJOTBPALLATE (n.5.2)
170'¢

MPO0O4 AHAJIU3UPOBATH MOJYYEHHBIE Bomnpocsr
B XO/I€ PELICHUs 3a]jauu ananie Kk cobece10BaHUS
pe3yJbTaThl, KPUTHUECKH HpAKTHYECKIM 46,47,48 (1.6.3)
OLIEHUBATh UX SoTam
JIOCTOBEPHOCTb, pa 502
IIPOTHO3UPOBATh U3MEHEHUE (n.5.2)
B HOBBIX YCIIOBUSIX

MPO5 YMETb NIEPEHOCUTD 3HaHUSA B | 3aJjaHuE K Bomnpocsl
MO03HABATEIBHYIO H NPaKTUIECKUM | cOOece0BaHuUs
MPaKTUYECKYIO 00JIaCTH pabotam 46,47,48 (1.6.3)

KUBHEACATCIIBHOCTHU

(n.5.2)




MPO06 YMETb UHTEIPUPOBATh 3HAHUS | 3aJJaHUE K Bonpocsl
U3 Pa3HBIX IPEIMETHBIX MPAKTUYECKUM | cobeceoBaHus
obsacreit 6uosorun paboram (11.5.2) | 46,47,48 (11.6.3)

MP09 CO3JaBaTh TEKCTEI B Bomnpocsl
pa3au4YHbIX (hopMaTax ¢ cobecenoBaHus
Y4E€TOM Ha3HAYCHHS 3amanue K 46,47,48 (11.6.3)
uH(OpPMAIIUHU U TIETIEBOI MPAKTUICCKUM
ayIUTOPHH, BBIOUpast paboram
ONTUMAIIbHYIO (hopMy (n.5.2)

Mpe/ICTaBICHUS U
BU3yaJIU3alluU

MP10 OILICHUBATh  JIOCTOBEPHOCTb, Bomnpocsl
JETUTUMHOCTh WHpOpMaIuy, | 3agaHue K cobecenoBaHus
€€ COOTBETCTBHUE MPABOBBIM M | IIpakTUueckum | 46,47,48 (11.6.3)
MOpaIbHO-ITHUYECKUM paboTtam
HOpMawm; (n.5.2)

Tema 4.4 JIPO8 MHTEPEC K Pa3InYHbIM 3amanue K Bomnpocsr

[IpakTuueckoe cepam npodeccuoHANBHON | MPAKTUYECKUM | coOece1oBaHus

3aHsTreNe 10 JIeITeIIbHOCTH pabotam 51,52 (m.6.3)
(n.5.2)

JIP12 CriocoOHOCTH K Bomnpocsr
(hopMHUPOBAHHIO cobecemoBaHUs
9KOJIOTMYECKOM KYIbTYPBI, 51,52 (m.6.3)
MOHUMAaHUS BIUSHUS 3ananue K
COIMAIIbHO-OPKOHOMHYECKUAX | MPAKTHYECKUM
MPOLIECCOB HA COCTOSIHUE pabotam
MPUPOIHON U COITMATIBHOM (n.5.2)
cpenbl, 0OCO3HaHUE
r100aIbHOTO XapaKkTepa
HKOJIOTMUYECKUX MPoOIeM

JIP13 CnocoOHOCTh MIaHUPOBATH U Bomnpocsr
OCYIIECTBIISATh JICUCTBUN B | 3aJaHUE K cobeceroBaHus
OKpyXarIie  cpene  Ha | mpaktudeckum | 51,52 (1m.6.3)
OCHOBE 3HAHUA uenen | paboram
YCTOMYHUBOTO pasButus | (1.5.2)
4yeJI0BeYeCcTBa

JIP14 CnocoOHOCTh Bomnpocsr
MIPOTHO3UPOBATH cobecemoBaHus
HEeOIaronpusITHbIE 3ananue x 51,52 (1m.6.3)
YKOOTHUECKHE TIOCTECTRIA | Do HACCKIM
peIPUHIMAEMbIX padoram

(n.5.2)

JIEUCTBU, MPEIOTBPAILATH
nX




MPO1

YMETh CAMOCTOSITEIEHO
dbopmMyIupOBaTh U
aKTyaJIH3UpOBaTh MPoOIEMY,
paccMaTpuBaTh e¢
BCECTOPOHHE, OIPE/ICIIAThH
LeJIH ICSITEbHOCTH, 33/1aBaTh
napaMeTpbl ¥ KPUTCPHU HX
JOCTH)KCHUSI, BHOCHTb
KOPPEKTHUBBI B JICITEIILHOCTD,
OLICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIEJISM,
OLICHUBATh PHCKU
HIOCJIC/ICTBH JACATEILHOCTH

3aganue K
MPAKTUYICCKHM
paboram

(m.5.2)

Bonpocsl
cobeceoBaHus
51,52 (1m.6.3)

MPO02

BJIJICTh HaBbIKAMH y4eOHO-
HCCIIEIOBATEIILCKON U
MIPOCKTHOM JIeATEILHOCTH,
HABBIKAMU Pa3peIICHUS
npo0GJiieM B 06s1acTH
ounonoruu

3amanue K
MPAaKTUYECKUM
pabotam
(n.5.2)

Bomnpocst
cobecenoBaHUs
51,52 (m.6.3)

MPO3

BBISIBJISITh IPUYHHHO-
CIIEICTBEHHEIE CBS3H U
aKTyaJIH3HpOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€
peIleHNs, HaXOAUTh
apryMEHTHI JUIs
JI0KA3aTeJIbCTBA CBOMX
YTBEPKICHHIA, 33/1aBaTh
napaMeTpsl U KPUTSPUH
perieHus B o0iacTu
OouoJiIoruu

3amanue K
MIPAKTUICCKHM
paboram
(n.5.2)

Bompocsr
cobecenoBaHUs
51,52 (m.6.3)

I1P601

CrniocobHOCTH (hOpMHUPOBATH
3HAHHS O MECTE U POJIH
OMOJIOTHHU B CUCTEME
HAYYHOT'O 3HAHUS;
(byHKIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JIJIsI
peLIeHUs JKU3HEHHBIX
npoOaemM

3amanue K
MPAKTUICCKAM
pabotam
(n.5.2)

Bomnpocsl
co0eceoBaHus
51,52 (1.6.3)

I1P606

CnocoOHOCTh BBIICIATH
CymeCTBeHHBIe HpI/I?;HaKI/I
BUPYCOB, KJICTOK IPOKAPUOT
H 3YKapHOT; OJTHOKIIETOYHBIX
U MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJIOB,
OHOreoI€HO30B U YKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB
00OMeEHa BEIIECTB U
MPEBPAICHUS SJHEPTUU B

3amanue K
MPAKTUYECKUM
pabotam
(n.5.2)

Bomnpocsl
co0eceoBaHus
51,52 (m.6.3)




KJIeTKe, (DOTOCHHTE3A,
TUTACTHYECKOTO U
HHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a,
Mel03a, OIUIOJOTBOPEHUS,
Pa3BUTHSI U Pa3MHOXKEHUS,
WH/IMBUYaJIbHOTO Pa3BUTHS
opranu3Ma(OHTOTeHEe3a),
O0pHOEBI 32 CYIIIECTBOBAHHUE,
€CTECTBEHHOTO 0TOOPA,
BUJ1000pa30BaHMUs,
PUCTIOCOOTICHHOCTH
OpPraHU3MOB K cpejie
OOWTaHHUS, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM,
AHTPOIIOTEHHBIX U3MEHCHUI
B OKOCHCTEMAaX CBOEHU
MECTHOCTH, KPyrOBOpPOTa
BEIIIECTB M IIPEBpaIlCHUE
sHeprum B Ouochepe

Tema4.5
IIpakTnueckoe
3anstue Nell

JIPO1 Crioco6HOCTh (hopMHPOBATH Bompocsr
IPKIAHCKOIO IMO3HUITUIO cobecemoBaHUs
oOyJaromerocs, Kak 3ananue K 53,54,55 (11.6.3)
AKTHBHOTO ¥ OTBETCTBEHHOTO | MPAKTHYCCKUM
YJIeHa POCCHICKOTO paboram
o01ecTBa U 0OCO3HAHUE (n.5.2)

CBOCTO MeCTa B
HH(pOpPMAIMOHHOM OOIIECTBE

JIP02 CnocoOHOCTh TPOTUBOCTOSATH Bomnpocsr
UJICOJIOTHH SKCTPEMHU3MA, 3anane K cobeceoBaHus
HaI[MOHATN3Ma, KceHOopoOuH, 53,54,55 (1.6.3)

MPAKTUYECKUM
JTUCKPUMUHAIINH 110 6
o pabotam
[[UATBHBIM, PETUTUO3HBIM, (1.5.2)
pacoBbIM, HAITMOHAITBHBIM e
MpU3HaAKaM

JIP11 Cnoco6HOCTh OCO3HaHUS Bomnpocsr
IIEHHOCTH HAy4YHOU ananie Kk cobecenoBaHus
JNEeITENLHOCTH, TOTOBHOCTD 53,54,55 (1.6.3)

MPAKTUICCKAM
OCYIIECTBIISATh MPOEKTHYIO U 6

pabotam
HCCJIEI0BATEIIbCKYIO (1.5.2)
JIEATENBHOCTh e
WHWBUIYAIEHO W B TPYIITIE

JIP12 CnocoOHOCTh K Bomnpocsr
(bhopMHUPOBAHHIO 3amanue K cobecemoBaHus
HKOJIOTUUECKOM KYIbTYPBI, npaktudeckuMm | 53,54,55 (1m.6.3)
MMOHUMAHUS BIIASTHHS paboTtam
COIIMAIbHO-3KOHOMUYECKHX | (11.5.2)

mponecCoB Ha COCTOAHHUE




IIPUPOJHON U COLUATIbHOU
Cpefibl, OCO3HaHUE
I00AILHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIEM

JIP13 CriocoOHOCTD TUIAaHUPOBATH U Bomnpocsl
OCYIIECTBIISITh JICHCTBUI B ananie K colecenoBaHus
OKpyXarolled  cpeae  Ha HpAKTHYCCKIM 53,54,55 (n.6.3)
OCHOBE 3HAHUA nenen 6

. pabotam
YCTOHYHBOTO pa3BHUTHUSA (1.5.2)
YeJI0BeYeCcTBa e

JIP14 Cnoco6HOCTh Bomnpocsl
MIPOTHO3HPOBATH Sananme K cobecenoBaHus
HeOIaronpusITHhIC 53,54,55 (1.6.3

[IPAKTUYECKUM 7
9KOJIOTHYECKUE TIOCTICICTBUS 6
I pabotam
peANpUHIMAEMbIX (1.5.2)
JIEUCTBUI, MPEIOTBPAILATH e
ux

MPO02 BJIa/IETh HABbIKAMU y4eOHO- Bompocsr
MCCJIEI0BATEIbCKON U 3amanue K cobecenoBaHUs
MPOEKTHOM JI€SITEIIbHOCTH, npaktuueckum | 53,54,55 (11.6.3)
HaBbIKAMU pa3peLIeHUs] paboTtam
npoGJieM B 0bs1acTu (n.5.2)
ounonoruu

I1P601 CnocoO6HOCTH (OPMHUPOBATH Bompocsr
3HAHUS O MECTE U POJIN cobecenoBaHUs
OMOJIOTHH B CUCTEME 3ananue K 53,54,55 (m.6.3)
HAyYHOTO 3HAHMUS,; MPAKTUICCKHM
y4 ;
(byHKIMOHATBHON pabotam
TPaMOTHOCTH YeJIOBeKa JIJIst (n.5.2)
pelIeHus KU3HEHHBIX
npo0aem
I1P605 CnocoOHOCTh MPUMEHEHHS Bomnpocsr
OCHOBHBIX METOJIOB HAYYHOTO cobecenoBaHus
MTO3HAHMUSI, UCTIOIB3YEMBIX B 53,54,55 (1.6.3)
Ouonoruu: HaOMIOACHUS U
OTIMICAHUS KUBBIX CUCTEM,
IIPOLIECCOB U SBJICHUIA; ananne
OpTaHM3AINH U TPOBEICHUS
MIPAKTHICCKHM
OMOJIOTHYECKOTO 6
JKCIIC paboTam
PUMEHTA, BBIIBFKCHUS (1.5.2)

TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXITY
UCCIIeTyeMbIMH BEJTMUNHAMH,
00BsICHEHUS TIOTYYEHHBIX
pe3ysIbTaToB U
(bopMyITHpPOBaHUS BBIBOJIOB C




HCIOJIb30BAHHUECM HAYYHBIX
MOHSATHUHI, TEOPHUI U 3aKOHOB

I1P607

CriocoOHOCTh pemaTh
OuoJIOTHYeCcKHe 3a1a4H,
COCTaBIISITh TCHOTHITHYECKUE
CXEMBbI CKPEIUBAHHS JJIs1
pa3HBIX TUIOB HACJICIOBAHMS
MPU3HAKOB y OPTaHU3MOB,
COCTaBIISITh CXEMBI IepeHOCca
BEIICCTB M YHEPTHUHU B
sKOcHcTeMax (1Ienu MUTaHus,
MTUIIEBHIE CETH )

3amanue K
MPAKTUICCKUM
paboram
(n.5.2)

Bonpocsr
cobeceloBaHus
53,54,55 (.6.3)

I1P609

CnocoOHOCTh CO3/1aBaTh
COOCTBEHHEIE ITUCEMEHHEIE U
YCTHBIE COOOIIECHUS Ha
OCHOBE OMOJIOTUYECKOH
WH(pOpPMAIIUU U3 HECKOJIBKUX
HWCTOYHUKOB, IPAaMOTHO
HCIIOIB30BaTh IMTOHATUMHBIN
amnmapaT OMoJI0Tur

3amanue K
MPAaKTUYECKUM
pabotam
(n.5.2)

Bonpocsr
cobeceI0BaHusA
53,54,55 (1.6.3)

I1P610

MPUMEHSTD MOJIy4E€HHBIE
3HAHUA 719 OOBICHEHUS
OMOJIOTUYECKHX MTPOIIECCOB U
SIBIICHUH, JIJIS] TIPUHSATHUS
MPaKTUYECKUX PEIICHUI B
MMOBCETHEBHOM KU3HHU C
LIENTBI000€ECIICUeHHUS
0e30IaCHOCTH CBOETO
310POBbS U 3/I0POBbsI
OKPYXKaIOIIMX JIFOAEH,
COOIOCHHUSI 3I0POBOTO
o0pa3a )KM3HH, HOPM
IPaMOTHOT'O MTOBEJCHUS B
OKpY’KaroIe! MpUpOTHON
cpene; NOHUMaHUe
HEOOXOIUMOCTH
HCIOIb30BaHUS TOCTHKCHUI
COBPEMEHHOU OMOJIOTUHN U
OMOTEXHOJIOTHI ISt
palMOHAIBHOTO
MPUPOIONOIB30BAHMS

3amanue K
MPAKTUICCKAM
pabotam
(n.5.2)

Bompocsr
cobecenoBaHUs
53,54,55 (1.6.3)

Paznen 5. buosiorud B )XKU3HU

Tema5.1
IIpaxTueckoe

3agaTue Ne 12-
13

JIP10

CrocoOHOCTE
COBEPILIECHCTBOBAHUS
SI3BIKOBOM M UM TATEIIHLCKOM
KYJbTYpbI KaK CpEJCTBa

3amanue K
MPAKTUYECKUM
pabotam
(n.5.2)

Bonpocsr
cobecenoBaHus
56,57 (11.6.3)




B3aUMOJICVCTBUS MEXKITY
JIOIbMU Y MMO3HAHUS MUpPa

JIP11 CriocoO6HOCTD OCO3HaHus | 3ajaHue K Bomnpocsl
LEHHOCTHU HAy4YHOU | MPAaKTUYECKUM | coOece10BaHus
JESITEILHOCTH,  TOTOBHOCTH | paboTam 56,57 (11.6.3)
OCYIIECTBIISATh MPOCKTHYIO M | (11.5.2)

M CCJIEIOBATEIBCKYIO
JESITEIbHOCTD
WHIWBUIYAILHO U B TPYIITIE

MPO3 BBISBJISITh IPUYUHHO- 3agaHue K Bomnpocst
CJICJICTBEHHBIC CBS3H H MPAKTUYECKUM | coOecemoBaHms
aKTyaJIM3UpOBaTh 3a/1auy, paboram 56,57 (1.6.3)
BBIJIBUTATh TUIIOTE3Y €€ (n.5.2)
pelieHus, HaXOAUThb
apryMEHTHI IS
JI0Ka3aTeNbCTBA CBOUX
YTBEPKICHUH, 33/1aBaTh
napaMmeTpsl U KpUTEPUU
perieHus: B 00JacTu
ouonoruu

MP04 aHAJIM3UPOBATH MOJIYYEHHbIE | 3aaHue K Bomnpocsl
B XOJI€ pEIICHHUS 3a/1a91 MIPAKTUYECKUM | coOecemoBaHms
pe3yNbTaThl, KPUTHYECKH paboram 56,57 (1.6.3)
OLICHUBATh UX (n.5.2)

JIOCTOBEPHOCTb,
MIPOTHO3HPOBATH H3MCHCHHE
B HOBBIX YCJIIOBUSAX

MPO5 yYMETh IEPEHOCUTh 3HAHUA B | 3aJaHue K Bomnpocsr
MO3HABATENbHYIO U MPAKTUYECKUM | cobeceoBaHus
MPaKTUYECKYI0 00J1acTH pabotam 56,57 (1.6.3)
KU3ZHEEATEIBHOCTH (m.5.2)

MPOg BJIaJeTh HaBBIKAMU 3agaHue K Bomnpocsr
MoJTydeHust UHQOpMAIMK U3 | MPAKTHUYECKUM | cOOeceI0BaHMs
MCTOYHMKOB Pa3HbIX TUIIOB, | paboTam 56,57 (11.6.3)
CaMOCTOSITENILHO (n.5.2)

OCYIIECTBIISITH TIOUCK,
aHaJu3, CHCTEMAaTU3aIUIo U
HWHTEPIIPETAINIO
UH(OPMAIIAN PA3THYHBIX
BUJIOB U (hopm
MIPEJICTaBICHHUS

MP18 pa3BUBATh CIIOCOOHOCTH 3ananue K Bomnpocsr
MTOHMMATh MHUP C TTO3UITUN MPAKTUYECKUM | coOeceIoBaHus
JIPYroro 4yeaoBeKa paboram (1.5.2) | 56,57 (11.6.3)




I1P601 CrniocobHoCTh (hopMupoBaTh | 3aJaHue K Bomnpocsl
3HAHHUA O MECTE U POJIU MPAKTUYECKUM | cobeceoBaHus
OHMOJIOTHH B CUCTEME paboram 56,57 (11.6.3)
Hay4YHOT'O 3HAHUS, (n.5.2)
byHKIMOHATBHON
IrPaMOTHOCTH Ye€JIOBeKa JIJIs
peIIeHUs KU3HESHHBIX
npobem
I1P605 CriocobHOCTh IPUMEHEHUS 3ananue K Bonpocst
OCHOBHBIX METOJIOB HAYYHOI'O | MPAKTUYECKUM | coOece1oBaHus
MO3HAHUS, HCTIOJIB3YEeMbIX B | paboTam 56,57 (n.6.3)
Ouosoruu: HaOIIOICHUS U (n.5.2)
OTIMICAHUS KUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUM;
OpTaHM3aIH U TPOBEICHUS
OMOJIOTrMYECKOro
IKCIIEPUMEHTA, BBIIBHKCHUS
TUIOTE3, BBISBICHUS
3aBHCHMOCTH MEXKITY
UCCJIeTyeMbIMHU BEIIMYUHAMH,
00BsICHEHUS OJTYYEHHBIX
pEe3yNIbTaTOB U
(hOopMyIMPOBAHUS BEIBOJIOB C
UCIIOJIb30BaHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB
Tema 5.2 JIP11 CrocoOHOCTD OCO3HaHUA | 3aJaHue K Bompocsr
[IpakTuueckoe LEHHOCTHU HAy4YHOU | MPAaKTUYECKUM | coOece10oBaHus
3aHsTHENS JIeATeTLHOCTH, TOTOBHOCTH | paboTam 56,57 (1.6.3)
14,15,16,17 OCYIIECTBIISATh MPOEKTHYIO U | (11.5.2)
UCCIIEIOBATEIIHCKYIO
JESITEIbHOCTD
WHWBUIYAILHO W B TPYIITIE
MPO02 BIIAJICTh HABbIKaMU Y4eOHO- | 3aJaHue K Bomnpocsr
HCCIIeIOBATETBCKOM U MPAKTUYECKUM | cobecenoBaHus
MIPOEKTHOM JIeATETbHOCTH, pabotam 56,57 (1.6.3)
HAaBBIKaMU Pa3peLICHUs (m.5.2)
npoOieM B 06sacTu
ouosorun
MPO0O4 AHAJIM3UPOBATH MOJYYEHHbIE | 3aJaHue K Bomnpocsr
B XOJI€ peIIeHHs 3a/1a4U MPAKTUYECKUM | cobecemoBaHms
pe3yIbTaThl, KPUTUUECKH pabotam 56,57 (1.6.3)
OIIEHUBATh UX (n.5.2)

JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MECHCHHE
B HOBBIX YCJIOBUAX




MPO5

YMETB IIEPEHOCUTH 3HAHUS B
HO3HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH
KHU3HENIeSITeIbHOCTH

3amanue K
MPaKTUYECKUM
paboram

(n.5.2)

Bonpocsl
cobeceoBaHus
56,57 (11.6.3)

MP09

CO3/1aBaTh TEKCTHI B
pasin4HbIX opmarax ¢
y4€TOM Ha3HauEHUs
UH(pOpMAaLUU U LIEIEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIBHYIO (hopMy
IIPEJICTaBICHUS U
BU3YyaJIU3al1H

3aganue K
MPAKTUICCKHM
paboram

(n.5.2)

Bonpocsr
cobeceIoBaHus
56,57 (11.6.3)

I1P605

CriocoOHOCTh IPUMEHEHHUS
OCHOBHBIX METOJI0B HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B
Ononoruu: HaOIOIeHUS U
OIIMCAHUS KUBBIX CHCTEM,
MIPOIIECCOB U SIBJIICHUIA;
OpTaHM3aIH U TPOBEICHUS
OHOJIOrHYECKOI0
IKCIIEPUMEHTA, BBIIBHKCHUS
TUIIOTE3, BEISBJIEHUS
3aBHCHMOCTH MEXKITY
UCCJIETyeMbIMU BEIMYNHAMH,
00BsICHEHUS OJTYYEHHBIX
pEe3yNbTaTOB U
(dbopMyITUpOBaHUS BHIBOJIOB C
HCIIOJIb30BAaHNEM HAYIHBIX
MOHATUH, TEOPUM U 3aKOHOB

3amaHue K
MPAKTUYICCKHM
pabotam
(n.5.2)

Bonpocsr
cobeceI0BaHusA
56,57 (1.6.3)

I1P607

CnocoOHOCTH perarh
Ouosornyeckue 3aaaut,
COCTABJIATH TEHOTUITUYECKUE
CXEMBI CKpeLMBaHUs 115
pa3HBIX TUIIOB HACIIETOBAHHS
NPU3HAKOB y OPraHU3MOB,
COCTaBJIATH CXEMBI IIepeHOCca
BEIIIECTB U YHEPTUHU B
AKOCHCTEMax (LIeTH MUTaHMUS,
MUIIEBBIE CETH)

3amanue K
MPAKTUYECKUM
pabotam
(m.5.2)

Bonpocsr
cobeceoBaHus
56,57 (11.6.3)

4 Onucanue Npoueaypbl OLeHUBAHUS
Pesynbratel 0OydeHHs IO TpEAMETY, YPOBEHb C(OPMHUPOBAHHOCTH KOMIETECHIMIA

OLICHUBAIOTCsA oo

YEeTBIPEX

OaJpHOM  IIKaJIE

«YJIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHLHON.
Tekyias arrectauus Mo NPeAMETY MPOBOAMUTCS C LEIbK CHUCTEMAaTUYECKON MPOBEPKH

JOCTHKEHUH 06yqalonmxc;1.

OObekTaMu OLOCHHUBAHUA  ABJIAIOTCA:

OLIEHKAMU:

«OTIIHUYHO»,

CTCIICHDb

«XOpOILLIOY,

YCBOCHHSI

TCOPECTUICCKUX 3H3HPII>1, YPOBEHb OBJIAJICHUSA MPAKTUYCCKUMU YMCHUAMU U HABBIKAMHU I10 BCEM
BuaamMm y‘-IC6HOfI pa6OTBI, Ka4yeCTBO BBIIIOJHEHMS CAMOCTOITEIIFHOM pa6OTBI, y‘-IGGHaH JUCIMITIIINHA




(aKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTb BBHIMIOJHEHHS pPa3IUYHBIX BHUJIOB 3aJaHUM,
MOCEIIaeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEeMOU JUCIUILIUHE).

IIpy mpoBeneHUMM NPOMEKYTOUHOM ATTECTAllMM OLIEHUBAETCS IOCTUIKEHHE CTYIECHTOM
3alJIaHUPOBAHHBIX MO0 TUCHUIUIMHE pPE3yJbTaTOB OOYy4YeHHs, OOECIEeUMBAIOIINX PE3YIbTaThl
OCBOEHUS 00pa30BaTENbHOM IPOrpaMMBbl B LIEJIOM.

Kpurtepuu onieHuBaHus YCTHOTO OTBETA

(omleHOYHBIE Cpe/icTBa: coOeceI0BaHNe, 3alnTa COOOIIEHHS, TOKIIal, UHAUBUIYaIBHOTO /
IPYyNIIOBOTO NpoeKTa, A hepeHnpoBaHHBIX 3aHH, 33JaHUI IPAKTHYECKUX PadboT)

S5 6annoB - OTBET MOKa3bIBACT NPOYHBIC 3HAHUS OCHOBHBIX IIPOLECCOB XHUMHHU,
OTJIIMYAETCA NTyOUHOW U MOJTHOTOM PACKPBITHS TEMBI; BIIaIECHUE TEPMUHOIOTUYECKHIM aIapaToM;
yMeHHe OOBSICHATH CYLIHOCTb, SIBICHHH, IPOLECCOB, COOBITHI, JA€NaTh BBIBOJBI U 0000IIEHNS,
JaBaTb  apryMEHTHPOBAHHBIE  OTBETHl, NPUBOAUTH TNPHUMEPHI; CBOOOJHOE  BIAJCHHE
MOHOJIOTHYECKOW pPEYbl0, JOTMYHOCTh M IIOCIEIOBAaTEILHOCTh OTBETA; YMEHHE IPHUBOIAMTH
IpUMEpPbI COBPEMEHHBIX TPOOJIeM N3ydaeMol 00JIacTH.

4 f6anna - orBeT, OOHAPYKMBAIOMINK NPOYHBIE 3HAHMS OCHOBHBIX IPOLECCOB XUMHH,
OTJIMYAETCS NTyOWHOW 1 MOJTHOTOM PAaCKPBITHS TEMBI; BJIa/IECHHUE TEPMHUHOJIOTHIECKAM alapaToM;
yMEHHE OOBSICHATH CYIIHOCTB, SIBJICHHI, MPOIECCOB, JEJaTh BHIBOABI U 00OOIIEHHS, TaBaTh
apryMEHTHPOBAaHHBIC OTBETHI, NPUBOAWUTH TNpuMepbl. OAHAKO JONMYCKaeTcs OJHAa - JBE
HETOYHOCTHU B OTBETE.

3 0asu1a — OTBET, CBUICTEIHCTBYIOIIMH B OCHOBHOM O 3HAaHHMU MPOIECCOB XHMUH,
OTJIMYAIOUIMIACS HEJOCTaTOYHOHM TITyOMHOM M IOJHOTON PacKpPbITUS TEMBI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH; Cad0 CcPOpPMUPOBAaHHBIMH HAaBBIKAMHM AaHAJIM3a SBICHHI, IPOLECCOB,
HEJOCTaTOYHBIM YMEHHEM JaBaTh apryMEHTUPOBAHHBIC OTBETHl M TNPHUBOAMUTH IPUMEPBHI.
JlomyckaeTcsi HECKOJIBKO OIIMOOK B COJIEPYKAHUU OTBETA; HEYMEHHE MTPUBECTH MIPUMED Pa3BUTHS
CHUTYaIlIH, TIPOBECTH CBS3b C APYTUMH aCIEKTaMH U3y4aeMoil 00JacTy.

2 0asua — oTBer, OOHApPYKMBAIOIIMK HE3HAHHME MPOIECCOB, H3Y4aeMbIX XHMUH,
OTJIMYAIOUIMICS HETJIyOOKMM pAacKphITHEM TEMbl; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeCc(OPMHUPOBAaHHBIMH ~ HAaBBIKAMHM  aHaJIHM3a SIBICHUH, MPOIECCOB; HEYMEHHEM JaBaTh
apryMeHTHpOBaHHbIE OTBEThl. JlomyckaroTcs cepbe3Hble OIIMOKM B COJEpKAHUU OTBETA;
HE3HaHUE COBPEMEHHOW MPOOJIeMaTUKH N3y4aeMOi 001acTH.

OneHka IKCepUMEHTAIbHBIX YMeHUI

OreHka CTaBUTCS Ha OCHOBAaHUM HAOJIOAEHUS 32 00y4arOIMMUCS U MUCbMEHHOTO OTYeTa
3a paboTy.

5 ©OammoB - paGoTa BBHINOJIHEHA NOJHOCTHIO M TPAaBHIBHO, CJAEJIaHbl INpPaBUIbHBIE
HaOJII0IEHUS U BBIBOJIBI; SKCIIEPUMEHT OCYILECTBIIEH M0 IJIaHY C YY€TOM TEeXHUKHU 0€30MacHOCTH
" IIpaBUJI pa6OTI>I C BeIIeCTBaMu U O60pynOBaHI/IeM; MMPOABJICHBI OPraHU3allMOHHO - TPYAOBLIC
YMEHUS, TOJJICPKUBAIOTCS YHCTOTa pabodero Mecta M TOPSAOK (Ha CTOJNe, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).

4 6asa - paboTa BBITIOJIHEHA MPABWIBHO, CJIETaHbl PABUIbHBIEC HAOIIOJCHUSI U BHIBOIBI,
HO TIPH 3TOM 3KCIIEPUMEHT IMPOBEIEH HE MOJIHOCTHIO WM JOMYIIEHbI HECYIECTBEHHbIE OLIMOKH
B paboTe ¢ BEIIeCTBAaMH U 000PYZOBaHUEM.

3 6anna - paboTa BBINOJHEHA MPaBHJIBHO HE MEHEE YeM HAIOJOBHHY HJIM JIOMYIIeHa
CylIecTBEHHass OIIMOKa B XOJ€ OSKCIEpUMEHTa B OOBSICHEHUH, B O(POPMICHHU DPaOOTHI, B
COONIOACHUM TIPaBUJI TEXHUKU O€30MacHOCTH Ha paboTe C BellecTBAMH U 00OPYIOBAHUEM,
KOTOpAst UCTIPABIISIETCS 110 TPEOOBAHMIO MTPETIOIaBaTEIsI.

2 6auana - gomymieHbl aBe (1 Oojee) CyIeCTBEHHbIE OMMOKH B XOJI€: IKCIEPUMEHTA, B
00BsicCHEHUH, B 0POPMIIEHNHU pabOThI, B COOIIOICHUN TPAaBUJI TEXHUKHU 0€3011acCHOCTH Mpu paboTe



C BelIeCTBaMH M 00OpYyJIOBaHUEM, KOTOpPbIE OOYyYalOUIMiiCs HE MOXET HCHPaBUTh JaXe IO
TpeOOBaHUIO MpemojaBaress; paboTa HE  BBINOJHEHA, Yy  Yy4Yallerocs OTCYTCTBYET
AKCIIEPUMEHTAJIbHbIE YMEHHUS.

Ounenka ymeHuii peliaTb pac4éTHble 3a1a4
S 6ann0oB - B JIOTMYECKOM pACCyXIEHUM U pElIeHUMM HeT oumMOOK, 3ajaya pelieHa
paLMOHATIBHBIM CIIOCOO0M;

4 6ani1a - B JIOTHYECKOM PACCYKJICHUH U PEIICHHS HET CYIIECTBEHHBIX OIIMOOK, HO 3aaua
pelleHa HepalMOHAIbHBIM CIIOCOOOM, WIIN JIOMYIIEHO He 00Jiee IByX HECYILECTBEHHbIX OLIMOOK.
3 0asya - B JIOTUYECKOM pACCYXJIEHUU HET CYLIECTBEHHBIX OLIMOOK, HO JOIYyIIEeHa

CylIEeCTBEHHasl OIIMOKa B MAaTEMAaTUYECKUX pacueTax.
2 6anja - UMEeTCs CYIIECTBEHHBIC ONIMOKH B JIOTUYECKOM PACCYKICHUH M PEHICHHU.
OTtcyTcTBUE OTBETA HA 33/1aHHUE.

OuneHka NMcbMEeHHbIX KOHTPOJIbHBIX padoT

5 6anJ10B - OTBET MOJIHBIN U MPABUIILHBINA, BO3MOXKHA HECYIIIECTBCHHAS OLITHOKA.

4 6aJjsIa - OTBET HETIOJHBIN WIIU JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

3 6anna - paboTa BBITIOJHEHA HE MCHEE YeM HAIOJIOBHHY, JIOMYIIICHA OJ[HA CYIIECTBEHHAS
omMOKa U P 3TOM JBE-TPH HECYIIICCTBCHHBIC.

2 fajuia - pabora BBIIIOJHEHA MEHbBINE, YEM HAIOJOBHHY WM COJIEPKHUT HECKOJBKO
CyILIECTBEHHBIX OmMMOOK. PaboTa He BhINOTHEHA.

[Ipu oleHKE BBHIMOJIHEHUS MHUCHMEHHONW KOHTPOJBHON pabOThl HEOOXOIUMO YUUTHIBATH
TpeOoBaHuUs eMHOTO OpPOorpadhuIecKoro peKuma.

KpnTepml OICHUBAHUA TCCTOBOI'O 3aIaHUA

OueHka Omauyno Xopouio Yoosnemsopumenvno | Heyoosremeopumenvho
KonuuectBo o
o ot 81% no o o
MIPABHIILHBIX 91 % u> 90.9 % He meree 70% menee 70%
OTBETOB '

Kputepun BbICTaB/IeHUSI OLCHKHU CTY/ICHTY Ha 3a4eTe
(oLIEHOYHBIE CpE/ICTBA: BHIIIOJHEHNE MMCbMEHHBIX PAa3HOYPOBHEBBIX 33]a4 U 3aJaHUil)

Ormenka 1o
IPOMEKYTOUHOM XapakTepucTuka KauecTBa CPOPMUPOBAHHOCTH KOMIIETSHIIHIA
aTTeCTAlUU

CTyneHT AEMOHCTPUPYET CHOPMUPOBAHHOCTH JAUCIUIUITMHAPHBIX
KOMIIETEHIIM  Ha  TNPOJABHUHYTOM  YpPOBHE:  OOHapyXHBaeT
BCECTOPOHHEE, CUCTEMAaTHUecKoe M TIyOOoKoe 3HaHHe Y4eOHOro
MaTepHala, yMeeT TECHO YBS3bIBaTh TEOPUIO C MPAKTHUKON, CBOOOTHO
CIIpaBIA€TCA C 3aJadaMM, BOIpPOCAaMM U JPYTUMH BHUIAMU
NpPUMEHEHHUs 3HAHUHM, MpPUYEM He 3aTPyIHSETCS C OTBETOM IpHU
BUIONU3MCHCHUU Sa)IaHI/Iﬁ, IIpaBHUJIBHO 000CHOBBIBAET IIPHUHATOC
pelleHre, BIaJeeT PAa3HOCTOPOHHMMH HaBBIKAMH U IPUEMaMH
BBITIOJTHCHHA MPAKTHYCCKUX 3a1a4.

«3a4TeHO» /
COTJIIMYHOY




«3a4TeHo» /
«XOpOIIIO»

CryneHT JeMOHCTPHPYET CPOPMHUPOBAHHOCTH JUCIHUILTHHAPHBIX
KOMITETCHIIMH Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHHSA, YMEHUS
OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAUUTEIbHbIC OIIMOKH, HETOUHOCTH,
3aTpyJHEHUS MPH aHAJMTUYECKUX OIEpaIHsX, IEPEHOCe 3HAHUH U
YMEHUI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIUH.

«3a4TeHo» /
«YIOBIETBOPUTEIILHOY

CryneHT aeMoHCTpUpyeT Cc(HOPMUPOBAHHOCTh AHUCHUIUTMHAPHBIX
KOMIIETEHIIMM Ha IIOPOrOBOM YPOBHE: HMEET 3HAHUS TOJBKO
OCHOBHOIO Marepuajga, HO HE YCBOWJ €ro Jerajeil, B XOoJe
KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYUTEIbHbIC OIIMOKH,
HEJOCTATOYHO MpaBUJIbHBIE (bopMyIUpOBKH, HapyILIEHUs
JIOTUYECKON TIOCJIEI0BATEIIbHOCTH B HM3JI0KEHUU IPOTrPaMMHOIO
Marepuana, HWCHOBITBIBACT  3aTPYJHEHUsS IPU  BBIIOJIHEHHUH
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUH 3HAHUSIMH U YMEHUSMU
IIPU UX [IEPEHOCE HA HOBBIEC CUTYALIMH.

CTyneHT AEMOHCTpUPYET CHOPMUPOBAHHOCTH AUCIUIUITMHAPHBIX
KOMIIETEHLIMM HAa YPOBHE HUIKE IIOPOTOBOIO: BBIABISAETCS IIOJHOE

«HE 3a4TEHOY / HJIM OPAKTUYCCKHU ITOJIHOC OTCYTCTBUC 3HAHWI 3HAYUTCILHON YaCTH
«HCYHAOBJICTBOPUTCIIBHO» | IPOrPAMMHOI'0 MaTrepuaja, CTYACHT JOIIYCKACT CYHICCTBCHHBIC

OIMMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYAHEHUSMH BBITOIHSIET
IPaKTUYEeCKHEe PadOThl, YMEHHSI U HABBIKU HE C(HOPMHUPOBAHBI.

5. [IpuMepbI OLIEHOUYHBIX CPEACTB JIsl IPOBeAeHNs TEKYIeH aTTecTaluu
5.1 KoHTpoJibHBIE BONIPOCHI U 3aIaHUS.
Paznen 1. Knetka - cTpykTypHO-() yHKIIMOHAJIbHAS €AMHHIIA dKUBOTO

Tema 1.

1.

2.
3.
4

No o

9.

10.
11.
12.
13.
14.
15.
16.
17.

1.

UTo OTIMYaeT KUBbIE OPTaHU3MBbI OT TEJI HEXUBOU MPUPOIBI?

Urto o3HauaeT abMOreHHBIH MyTh BOSHUKHOBEHUS KU3HU Ha 3emie?

Kaxoit coctaB numena npuMuTruBHas atMochepa?

Kakne UCTOUHUKH SHEPTUU MOTJIH CIYKUTh JJIs1 a0MOT€HHOTO CHHTE3a OPraHUYeCKUX
COE€IUHEHUT?

KakoBbI OCHOBHBIE ATalbl IPOUCXOKIACHUS KU3HU?

Uto npeacTanisiig U3 cedsi APEBHEUIINE OPTaHU3MBbI?

B pe3ynbrate yero 6eckuciopoHas BOCCTaHOBHUTEIbHAsA aTMOC(epa CMEHMIIACh Ha
OoraTyro KHCI0poaoM?

Kak n3MeHMInCh )KUBbIe OPraHU3MBbl B Pe3YJIbTaTe HACBIIIEHUS aTMOC(EpHhI
KHCJIOPOJIOM?

Kakue cymectBytoT (opMBbl KU3HU?

Kakune ocoOeHHOCTH OpraHU3aluK XapaKTEePHBI ISl BUPYCOB?

Kakue 6osie3HHn y yenoBeKa BbI3bIBAIOT BUPYCHI?

Urto takoe Oaktepuodaru?

KakoBo MeaunmHckoe 3HaueHue akrepruodaron?

Yrto Takoe MpoKapuoTHI?

Yro Takoe sykapuoThI?

KakoBbl BceoO111e ypoBHU OpraHU3aIMK KU3HN?

B 4yem OGnonornyeckoe 3Hau€HNE KaXKA0T0 YPOBHS OpraHU3alMU KU3HU?

Tema 1.2

18.
19.
20.

Korna u xem 6pu1a chopmynupoBaHa KJIeTOUHasE TEOPHUs?
KakoBbI OCHOBHBIE TIOJIOKEHUS KJIETOYHON Teopun?
KakoBo 3HaueHue KIeTouHol Teopun?




21. Tlouemy KJI€TKa CUUTAETCS OCHOBHOM CTPYKTYPHOU M (PYHKIIMOHAIBHOM €AMHUIICH
KUBBIX OPTaHU3MOB?
22. O 4eM CBHIETEIbCTBYET TO 0OCTOSITEIBCTBO, YTO BCE KIETKH UMEIOT CXOJIHOE CTPOCHHUE?
23. Kakue xuMH4YeCKHe 3JIEMEHTHI BXOJIAT B COCTaB KIIETKU?
24. Uto Takoe MUKPORJIEMEHTHI M KaKOBA UX POJIb B OpraHu3me?
25. KakoBa poJib BOJIBI B KJIIeTKE?
26. KakoBa CBsI3b MEXKAY XUMHYECKUM CTPOSHHEM BOJIBI U €€ POJIBbIO B KIIETKE?
27. Kakue oprannyecKkue BellecTBa SBISIOTCS HCTOYHUKOM YHEPIHH B KiieTke?
28. B yem 3akiogaercs 3HaUeHHE OETKOB?
29. Kakue ¢hyHKIUM OCIKU BBITIOJHSIOT B KJIETKE?
30. Kakue ¢yHKIIMM OETTKH BBIOTHSIOT B OpraHu3Me?
31. Yro Takoe dhepMeHTHI?
32. YeMm XapaKkTepu3yeTcsi CTpoeHHe OenKOB?
33. Uto Takoe nepBUYHas CTPYKTypa Oenka?
34. Yto Takoe BTOpUYHAS CTPYKTypa Oenka?
35. Uto Takoe TpeTuuHas CTpyKTypa Oenka?
36. Uto Takoe aMUHOKHCIIOTHI?
37. Kak aMUHOKHUCIIOTBI COEIMHSAIOTCS B OETKOBOI MOJIeKye?
38. Uem ompenenseTcs MHOrooopasue OCJIKOB U UX CHEIUPUIHOCTH?
39. KakoBo Ouosiornueckoe 3Ha4€HUE YIriieBOA0B?
40. KakoBo OMOJIOTHYECKOE 3HAYCHUE KUPOB?
41. Yto Takoe MOHOMEPHI U MOJIUMEPHI?
42. Kakue BaM U3BECTHBI OMOJIOTHYECKUE TIOTUMEPHI?
43. Kak 00pa3yroTcsi MOJIEKYJIbI MOHOMEPOB?
44, Kak 00pa3yroTcs MOJIEKYJIbI TOJTMMEPOB?
45. Yem oTinuaroTcs 6K OT IPYruX OMOIMOJIMMEPOB: Kpaxmaa, KJIeT4yaTKu?
46. KakoBa poJib HyKJICHHOBBIX KHCIIOT B KJIETKE?
47. Kakue BUJbI HYKJIEMHOBBIX KUCIIOT BbI 3HaeTe?
48. YUeMm xapakTepu3yeTcsi CTpOeHHe HyKJieoTuaa?
49. Yem xapaxtepusyercs crpoenue JJHK?
50. Yem xapakrepusyercs crpoerne PHK?
51. Yro Takoe «KOMIIJIEMEHTapHOCTh» B PACMoONoKeHUH HykiaeotuaoB JJHK?
52. Kak mpoucxonut ynoenue JTHK?
53. YUem otimuaercs PHK ot JIHK?
54. Kakue pasnosunHoctu PHK BbI 3HaeTe?
55. Kakosa posis PHK B kierke?
56. B yeM cx0/1CcTBO 1 pa3nuumns MeXAy OelKaMH U HyKJICHHOBBIMU KHUCIIOTaMU?
57. Yto takoe AT® u xakoBo ee OHOJIOTrHYecKOe 3HaYeHHE?
Tema 1.3
58. KakoBo cTpoeHue mia3mMaTiaeckoi MeMOopaHbI?
59. KakoBbI CBOHCTBA MJIa3MaTHYECKON MEMOpaHbI?
60. KakoBa posib MeMOpaHbl, BXOASIIEH B COCTaB KJIETOYHOU 000I0UKHU?
61. [Touemy TOBOPSAT, 4TO MEMOpaHBI 00IAAIOT N30MPATEILHOM MTPOHUIIAEMOCTHIO?
62. Kak momagaroT B KJIETKY KPYITHbIE MOJIEKYJIbI U YaCTUIIbI BEIIECTB?
63. Uem xapakTepu3yeTcs IATOIUIa3Ma KICTKH?
64. Yro Takoe ria3mMonus?
65. Uto Takoe Typrop?
66. UTo Takoe rurnepTOHNYECKUE PacTBOPHI?
67. Uto Takoe TMIIOTOHUYECKHE PACTBOPHI?
68. UTo Takoe N30TOHUYECKUE PACTBOPHI?
69. Kak nHave Ha3bIBalOTCSl M30TOHUYECKHE pacTBOPhI? [louemMy uX Tak Ha3bIBArOT?
70. Ha yem ocHOBaHO J€HiCTBHE COJIEBOTO CIA0UTEIHLHOTO?



71.
72.
73.
74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

Ha yem ocHOBaHO fielicTBHE TMIIEPTOHUYECKUX MTOBSA30K?

Yrto Takoe BKIFOUEHUS?

Urto Takoe opranesuibl?

Yro 00611ero B CTPOCHUU MUTOXOHPUMN, SHIOTIA3MATUYECKOM CeTH, KOMILIEKCa
["onb1KH, TU30COM, TUTACTU/L, SIIEPHON 000I0OUKH?

Kaxkue opranesmibl He UMEIOT MEeMOpPaHHOUW CTPYKTYpHI?

KakoB xapakrep CBsI3M MEXKy CTPOCHHEM M (PYHKIIUSIMH MUTOXOHAPHUIL?
Onummre CTpoeHHe MIACTH/I.

KakoBsl ¢pyHKIMY TUIACTHL?

YeM xapaKTepU3YIOTCS CTPOCHHE U (DYHKIIUHU SHIOTIIA3MAaTUYECKOM ceTH?
Urto Takoe pubocomMbI?

Onummmre ctpoeHue u GpyHKuu Komiuiekca ['ombmku.

C kakoif opraHeiyion KIeTK: (HYHKIIMOHATBFHO TECHO CBS3aH KOMIUIEKC [ obku?
Onummre cTpoeHue U PyHKIUU JTU30COM.

KakoBa posb J1M30C0M B OCYILECTBICHUN 3aIUTHBIX pEaKLUi opranusma?
UYto BBl 3HaETE O CTPOCHUU M (PYHKIUAX KIECTOYHOTO IEeHTpa?

KakoBo cTpoenue saapa?

Yro Takoe xpomaTun?

KakoBa ponb sipa B Ki1eTke?

Kakwue cTpykTypsl siipa 00ycI0BIMBAIOT €ro GyHKINUN?

Onumure CTpOeHUE XPOMOCOM.

Kakwue Tursl XxpoMocoM Bbl 3HaeTe?

Urto Takoe kapuoTu?

Yro Takoe ayTocoMbI?

UYto Takoe reTepocomMbl?

Yro Takoe JUILIONAHBIN Habop Xpomocom?

Urto Takoe ramiouIHbIi HAbOp XpomMocom?

Tema 1.4

97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

Yto Takoe acCUMMIIALIMS?

Yro Takoe JTUCCUMUIIALIUSA?

Uem xapaKTepU3yIOTCS OCHOBHBIE Talbl YHEPreTUUECKOTO OOMeHa?
YeMm oTiMyaercs AbIXaHUE OT OpoKeHHs?

Kakyro pois HTpatoT MUTOXOH/IPHH B TIPOIIECCE IBIXAHHS?

B uem npeumyiiecTBa npouecca JbIXxaHus?

Uro Takoe aBTOTpoGHas aCCUMUIIALUSA?

Yro Takoe rerepoTpodHast aCCUMUIALM?

Urto takoe porocuuTe3?

13 kakux ¢a3 cocrout porocuHTe3?

Kaxkue opranusmsl criocoOHbI K poTOCHHTERY?

KakoBo 3Hauenue gporocunTesa?

Uro Takoe xemocuHTe3?

Yro oTnMYaeT XeMOCHHTE3 OT (POTOCHHTE3a?

UeMm cx0JIHBI TPOLIECCHl XEMOCHUHTE3a U POTOCUHTE3a?

['ne B kJIeTKe 3aJ105k€Ha UCXOAHAass HHPopManus 11 OnocuHTe3a 6enka’?
Kaxkue ycrnoBust He0OX0 MBI 1711 OMOCHHTE3a Oenka?

['e B keTke 00paszyrorcs Oenku?

Kaxosa pons JIHK B mporecce 6nocunTtesa 6enka?

Kakosa ponbs n-PHK B nponecce Guocuntesa 6enka?

Kaxosa pons T-PHK B mportecce 6mocunTtesa 6enka?

Kakum o6pazom u-PHK cranoButcs matpuneii juis 6uocunresa oenka?
Yro Ttakoe ren?

UTto Takoe reHeTU4YeCKUuM KoA?



121. Yro Takoe TpaHCKpUNLUA?

122. Urto Takoe TpaHCISIIUs?
123. Kak mponcxonut coopka OETKOBBIX MOJICKYI?
Tema 1.5
124. UTto Takoe KJIETOYHBIN HUKIT?
125. Kaxkue nepuoibl BeIIESAIOT B HHTEpdaze?
126. UeM xapakTepu3ylTCs Iepuo/sl B HHTEpdasze?
127. Kaxkue criocoOs! gejieHus KIIeToK Bbl 3Haere”?
128. UYem xapakTepusyrorces ¢pazbl MuTo3a?
129. Yewm pazimuaroTcsi XpoMocoMbl B MeTadaze u anadaze?
130. KakoBo Gnosiornyeckoe 3HaueHue MuTo3a?
131. Kak xierka roToBUTCS K JIEIEHUAIO?
132. YeM 0OBSICHUTH, YTO 0Opa3yrolrecs B pe3ysibTaTe MUTO3a KIETKU HIACHTHYHBI
MAaTepUHCKOU KJIETKE?
133. Uro obecrieuynBaeT ynopsi104€HHOE pacipeieIeHue XpOMOCOM MEX Ty T09ePHUMU
KJIeTKamu?
134. Kakue ¢pyHKINHM )XKU3HN 00ECTIEYMBAIOTCS ACTICHUEM KIIETOK?
Tema 2.1
135. Uro Takoe 3aMEHHMbIE M HE3aMEHHUMbIE aMHUHOKHCIIOTHI, ITOJHOLEHHBIE U
HETOJHOLICHHbIE OeNKu?
136. Kakas posib B opranusme 0€iIKoB, )KUPOB, YII€BOJOB?
137. [ToueMy Tpu CHHMKEHHUU YPOBHS TJIOKO3bl B KPOBH MPEXIE BCEro CTpagaet
rOJIOBHON MO3r?
138. Kakast posib MUHEpaIbHBIX BEIIECTB B OpraHu3Me?
139. Kakoe 3Ha4ueHME BOJIBI B OpraHu3Me?
140. Kaxkue BBl 3HaeTe BUTAMUHBI U UX POJIb?
141. Uto Takoe rurmoBUTAMUHO3, aBUTAMUHO3, TUIIEPBUTAMUHO3?
Tema 2.2
142. Uto Takoe pazMHOKeHUEe?
143. Kakoe pazmHoxkeHHe ObIBaeT 6ecroabiM?
144. HazoBute ocHOBHBIE CTTOCOOBI O€CTIOIOTO Pa3MHOKEHUS
145. YeM oTiiMyaeTcs MOJIOBOE Pa3MHOXKEHHE OT 0ecronoro?
146. Kaxkue BuIbI HA3bIBAIOT Pa3/IeIbHOIIOIBIMU?
147. Yro Takoe meio3?
148. Otnuuue mMeiToza oT MUTO3a?
149. [Touemy mapTeHores siBAs€TCS Pa3HOBUAHOCTHIO MTOJIOBOTO PA3MHOKEHUS?
Tema 2.3
150. Yro Takoe oHTOreHes?
151. B uem 3akmrouaercs coepkanue SMOPHUOHAIBHOTO TIEPUO/Ia PA3BUTHS?
152. Kak 00bsicHUTH OHMOJIOTHYECKOE 3HAYEHNE CTApEHUs U CMepPTU?
153. MO’KHO JI1 IOBJIUATH HA TEMITbI CTApEHUS?
154. Yro Takoe Oronoruyeckas U KIMHUYECKas CMEpPTh?
Tema 2.4
155. YTto Takoe HACIEeACTBEHHOCTh U U3MEHYUBOCTH?
156. Yro Takoe reHeTuka?
157. Kakue MeTo1bl HCIIOIB3YIOTCS IPU T€HETHUECKUX UCCIIETOBAHUSIX ?
158. Kaknmu cBolicTBaMM XapakTepu3yeTcs MaTepuai HaclIeICTBEHHOCTH ?
159. Kakas xuMundeckas npupoja reHos?
Tema 2.5
160. Yro Takoe rereporaMeTHbI U TOMOTaMETHBIN 1017
161. Koraa y 60mpmmHCTBa BHIOB ONIPEEIISETCS MO TOTOMCTBA?

162. B kakoM cOOTHOILIEHUH pacHpeAeSIOTCs 10 1Moy 0coou Buaa?



163. Yro Takoe reMU3UTOTHOCTL? Y Kakoro Iojia U M0 KakuM reHaM HaOJIroIacTCs

TE€MHU3UTOTHOCTB?

164. MoryT Ji1 TOSIBUTHCSI KPACHOTIJIA3bI€ CaMIIbI OT CKPEIIMBAHUS OEJIOTIIa301 CaMKH U
KpacHOIJ1a30ro camua?

165. UTto Takoe CLEIIEHHOE HAC/IeI0BaHUE MPU3HAKOB?

166. B deM riaBHOe oTiMYME PE3yNbTATOB AHAIU3UPYIOLIETO CKPEUIMBAHUS B OINbITaX
MopraHna oT pe3yJbTaToB aHAJIOTUYHOTO CKPEIIUBAHMS IIPY HE3aBUCMOM HaCJICI0BAaHUH
MIPU3HAKOB?

Tema 2.6

167. Yro Takoe N3MEHYUBOCTbH?

168. Ha3zoBute hopmMbl H3MEHUNBOCTH

169. Uto takoe mytanuu? YeM oHM XapakTepusyrorcs? B dyeM uxX 3BOIIOLMOHHOE
3HaueHue?

170. Kaxkue kieTounbie mpoiiecchl 00eCIeYnBal0T KOMOMTATUBHYIO H3MEHYHBOCTh?

171. [Tpu kakux Opakax Bce ACTH 00S3aTEIILHO OTJIMYAIOTCS OT POJUTENCH B TpyIie?

172. Kak 3aBucuT yactora MyTaruii ot 103kl MyTareHHOTO (hakTopa’?

173. KaxoBa xumuueckas Ipupoja BELECTBA HACIEACTBEHHOCTH?

Tewma 3.1

174. B uem ornnumsa meradu3zMyecKuMX BO33pPEHHUI B OMOJIOTMU OT HBOJIIOLIMOHHBIX,
UCATUCTUYECKUX OT MAaTEePUATUCTUUECKUX ?

175. B uem 3acnyru u omn6ku XK.b. Jlamapka?

176. Kakne Hay4yHble W COIMAlIbHBIE MPEANOCHUIKH MPEIIIECTBOBAIN CO3AaHUIO
obocHnoBanHo# Teopuu Y. [lapBuna?

177. Kakue nmonoxenus coctaBisioT ocHoBy yueHus Y. Jlapsuna 06 sBomronun?

178. Kakwue Buzpl usmeHunBocTH paznuyan Y. Jlapsun?

Tema 3.2

179. Kak cooTHOCATCS MOHATUS MUKPOIBOIIOLUS U MAKPO3BOJIIOLUSA?

180. B ueM cx0/ICTBO U OTIIMYKE OCHOBHBIX HAMIPABICHUH MaKpOIBOJIIOIUU: aJJIOTeHEe3a
u aporeHesa’?

181. Yro Takoe OMoIOTHYECKHii mporpecc?

182. Uto Takoe OMOJIOTHYECKUI perpecc

183. Kaknmu Metonamu u3y4aercsi HCTOPUUECKOE Pa3BUTHE OPTaHU3MOB?

184. Kakum o6pazom A.H. CeBepiioB JOMOTHUI U pa3BUJI OCHOBHOM OMOT€HETHYECKUIN
3aK0H?

Tema 3.3

185. Kakoe MecTo 3aHMMaeT 4eI0BeK B [IapCTBE KUBOTHBIX?

186. Urto Takoe pyTMMEHTHI?

187. Yrto Takoe aTaBU3MBbI?

188. B gem 3akioyaercst puiioreHenM4Yeckoe 3HaueHNe aTaBU3MOB?

189. Kakue sTambl CTaHOBJIEHHUS 4eNIOBEKa MOATBEPXKJEHBI MaJCOHTOIOTHUYECKUMHU
nanHbIMA? KakoBBI IPOTPECCUBHBIC TEHICHIINN MX PAa3BUTHUS?

190. [Touemy K. Mapxkc u @. DHrenbc NpuaaBaIn TpYyAy PEIIAloNIyto pojib B pa3BUTHH
YeNoBeKa KaK pa3yMHOTO cymiecTBa’?

Tema 4.1

191. HazoBuTte cpeasl oOuTanus

192. OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHUS OPraHU3MOB?

193. [TpucniocoOneHust OpraHu3MOB K KU3HU B Pa3HbIX cpeax?

194. [TonsiTrie sKOMOrHUECKOTO hakTopa’?

195. Knaccudukamnms sxonorndeckux Gpaxropon?

196. [TpaBuno munumyma FO. JIubuxa?

197. 3akon TonepanTHoctu B. lllendopaa

Tema 4.2



198. DKoJjoruyeckasi XapakTepUCTUKA BUJA U OIS ?

199. DKOJIOTHYECKasT HUIIIa Bruga?
200. buouenos u ero crpykrypa?
201. CBs131 MEX1y OpraHu3MaMH B OMOIIEHO3€: KOHKYPEHIINS, CAMOMO03, XUIIIHHYECTBO,
napasuTusm?
202. CTpyKTypHBIE =~ KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  IMPOAYLEHTHI,  KOHCYMEHTHI,
peayLeHTbI?
203. KpyroBoport BemiecTB 1 MOTOK SHEPTUH B 3KOocHcTeME. Tpoduieckrue ypoBHH.?
Tema 4.3
204, Yro Takoe 6mocdepa? KakoBsl rpanuiisl Onocdepn?
205. [Touemy XU3HB HE PACIIPOCTPAHSIETCS 32 TPAHULIBI OnOChephI?
206. Urto Ha3wIBaeTCst OnoMaccoi omocdepni?
207. [Touemy meATeNbHOCTH YelloBeKa B Onocdepe B OCHOBHOM HeOIaronpusTHa s
KU3HU?
208. UTo Ha3BIBACTCS IKOJIOTHYECKUM KPU3UCOM?
2009. KakoBbl MyTH paliioHAIBHOTO MPUPOIOTIOIH30BAHUS?
Tema 4.4
210. AHTpOIIOTeHHbIE BO3/ICHCTBUS Ha Ouochepy?
211. AHTpPOIIOTEHHBIC BO3JICHCTBUS Ha aTMOChepy?
212. BozneiicTBus Ha ruapocdepy?
213. BosnetictBus Ha utocdepy?
214, AHTpPOTIOTEHHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COO0IIeCTBa?
Tema 4.5
215. DaKTOpHI, MOJIOKUTEIHHO U OTPHUIATEIHLHO, BIUSIONINE Ha OPraHU3M YeioBeKa?
216. [TpoGiema TEXHOTCHHBIX BO3/ICICTBUI Ha 3/10pOBbE 4esioBeKa
(97IEKTPOMArHUTHBIE MOJISI, OBITOBAS XUMHUS, U30BITOUHBIC IITYMbI, PAAHALINS U T. 11)?
217. Apnantanusi Oprannu3Ma 4esioBeka K (hakropaM OKpYKaroleu cpeni?
218. ®dusndeckass akTUBHOCTD U 3JI0POBbE?
219. buoxumuueckre aciekThl pallMOHAIbHOIO TUTAHUS?
Tewma 5.1
220. OcHoOBHbIE HaNpaBJIEHUs] COBPEMEHHON OMOTEXHOIOTHH?
221. MeToabl OMOTEXHOIOTUNA?
222. OOBEKTH OMOTEXHOJIOTHH?
223. OTHKa OMOTEXHOJOTUYECKUX U TeHETUYECKUX IKCIIEPUMEHTOB?
224. [IpaBuiia moucka W aHainu3a OMOAKOJIOTMYECKOM HHGOpPMalMKM U3 Pa3HbIX
MCTOYHHKOB?
Tema 5.2
225. Pa3BuTHe npoOMBINIIIEHHONH OMOTEXHOJOTHH U €€ MPUMEHEHHE B )KU3HH YelloBeKa?
226. Pa3BuTHe 6MOTEXHOIOTUI ¢ IPUMEHEHNEM TEXHUUECKHUX CHCTEM (OMOMHKEHEepHs,

ouonH(popmaTrka, OMOHUKA) U UX IPUMEHEHUE B )KU3HH YeloBeKa?

5.2 llpakTH4eckue 3a1aHUsA

IIpakTuyeckas padora Ne 1

Temal.2. Ilpaktuueckoe 3ansitue Ne 1. «OCOOEHHOCTH CTPOCHMS KIETOK MPOKAPUOT U
sykapuoT. KneTku pacteHuit, >kUBOTHBIX, OaKTEpHil U rpruOOB».

essb: 3akpenuTh yMeHHE paboTaTh C MUKPOCKOIIOM, HAXOJAUTh OCOOEHHOCTH CTPOEHUS KIIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U OaKTepuil CPaBHUBATH UX MEXKIY COOO.

OOopynoBaHMe: MHKpPOCKOIIBI, MHKpOINpenapaTbl KJIETOK pacTeHHH, TpuOOB, >KUBOTHBIX,
OaxkTepuii, pUCYHKHU KJIETOK Pa3jIMYHbIX OPraHU3MOB.

Xox pabGorsl 1.PaccmMoTpuTe mOJ MHKPOCKOIIOM MHUKPOIIPENApaTbl PacTUTEIbHBIX KIIETOK,
rpu0oOB, KJIIETOK KMBOTHBIX U OakTepuil. 2.CpaBHUTE CTPOEHUE KIETOK SYKapuOT U MPOKAPHUOT.

3. JlaHHbIE 3aHECUTE B TAOIUILY.



IIpu3Haku 11 cpaBHEHUs IIpu3Haku 11 cpaBHEHUs OykapuoTudeckas KieTka
(pacTeHuii, )KUBOTHBIX,
rpuboB)

1.5 npo

2. 'enernueckuii Mmatepuan

3. Knerounas creHka

4. Me30COMBI

5. MeMOpaHHbIE OPTaHOUIbI

6. Pubocomsl

7. Llutockener

&. Coco0 1oroneHus
BEIIECTB KIETKOMI

9. XKryruku

10. IIumeBaput. Bakyosu

Cnenaiite BLIBOJ

IIpakTyeckas padora Ne2 « bakrepuanbHble BUpPYCHbIE 3200JIeBAaHUS»
Tema 1.2. CTpyKTYypHO-PYHKIMOHAIbHAS OPraHU3AIUs KJIETOK

eau u 3agaun:

— nuaakThyeckas (oOpa3zoBaTenbHas): M3y4UTh BHUPYCHBbIE M OakTepualibHble 3a00JIeBaHUS
YEIJIOBEKA;

— BOCHHTaTeNbHas: (OPMHUPOBAHUE OIBITA COBMECTHOH IEATEIBHOCTH, Pa3BUTHE 0030pHOIO
MBILLUICHHUS;

— pa3BHBaroLIas: paclIMpeHUe Kpyroopa CTyAEHTOB, (OpMUpOBaHHE 3HAHUN O BUPYCHBIX U
OaxTepraIbHBIX 3a00JI€BaHMSIX YEJIOBEKA.

B 3aBucuMOCTH OT MpUpOAbLI BO30yAWTeNedl Pa3iu4al0T pasHbie THIBI HHQEKIHOHHBIX

3a00/1eBaHMIi:

Bupycuble, Hanpumep rpunn, OPBU, kops, ocma, BUU-undexius, BUpPYCHBIE TeNaTUTHI,

KJIEIIEBOM AHIIEPAIIUT, JKeTast TUXOpaiKa.

BakTtepuajabHble, HallpuMep Yyma, Xojepa, CTOJNOHSIK, CHOMpCKas f3Ba, CTPENTOKOKKOBAs U

CTapUIOKOKKOBAsI UH(EKITNH, KOKITIOLI.

IIpoTo3oiinble (BbI3bIBaEMbIE MPOCTEHIIUMH, TO €CTh OJHOKJIETOUYHBIMU 3YKapuOTaMH),

HaIpuMep Malisipusi, COHHas 00Jie3Hb, aMeOHas TU3eHTEPHsl, TOKCOIIa3MO3.

I'pudxoBbIe, Hanpumep KaHJUJ03, SMUIEPMOPUTHS (rpubox CTOIIBI).

IIpuonHnble (BbI3bIBa€Mble OCOOBIMU HH(EKIIMOHHBIMU O€JKaMH) — «KOPOBbE OEIIECHCTBOY

(BSE), xypy. OueHb BaXXHbIM MOMEHTOM SBIISIETCS — 3HAHUE Mep IO NMpoduIakTUKe OO0JIe3HEH.



IIpopuiakTuka — KOMIUIEKC MEPONPHUATHM, HAIPaBICHHBIX HA COXPAaHEHHE U YKpEIUICHUE
3I0pPOBBSI U BKJIIOUAIONIe B ceOs (hopMUpOBaHHUE 3I0POBOTO 00pa3a >KU3HH, MPEIyNpeKIeHNE
BO3HUKHOBEHHUS U (WJIM) paclpocTpaHEHHs 3a00JieBaHUM, UX PAaHHUE BBISBIICHUE, BBISIBICHUE
INPUYMH M YCJIOBUW MX BO3HUKHOBEHMS M PA3BUTHs, a TAKXKE HAIPABJICHHBIX HA YCTpaHEHUE
BPEIHOTO BIMSHUS, HA 37J0POBbE YeIOBEKa (PaKTOPOB CPEIbl €r0 OOUTaHHMSL.
IpodunakTuyeckne Mepbl:

1. IToBbIIeHNE CAaHUTAPHOW KYJIBTYphl HACENICHHS: CAHUTapHAs KyJIbTYpa B 00IIECTBE BKIIIOYAET
00pa3 MBILIUICHUS, BEPOBAHUS, XapaKTep MOBEJACHHs, 00bIYan, PUTYaJIbl, palliOHaIbHbIC TIPaBUIIa
¥ HOPMBI TIOBEICHUS, YTO 00eCIIeUnBaeT ONaronpHUATHBINA IS 3I0POBbS PEKUM >KU3HHU (YCIOBUS
MPOXUBAHUS U 0€30IacHbIC BUABI I€ATEILHOCTH).

2.boppba ¢ mepeHocunMKaMH 3a00JIEBaHUI: XUMHUYECKOE, MEXaHHYECKoe, OMOIOTHYecKoe
VHUUYTOXKEHUE; TPUBHUBKU >KUBOTHBIM, KOTOpbIE IEPEHOCSAT BHPYCHBbIE M OakTepuaIbHbIC
3a00JI€eBaHUs YEIIOBEKA.

3.BakuuHanus 1 BBEIEHUE CHIBOPOTKH.

4. IToBbIlIeHUE UIMMYHHUTETA: 3I0POBBII 00pa3 )KU3HHU, MPABUIbHOE TUTAHUE.

5. IInanoBeIie oOciemoBanus: peakiuss Maunty, datooporpadus, ananu3 kpoeu RW, remarut C,
CIIUA u np.

6.CBOEBpPEMEHHOE BBISIBJICHUE U JICUCHHUE.

7. IlpepbiBanue myTei nepeaadn HHYEKIUn: KapaHTHH, U30JISIIHSL.

OcHoBHast 4aCTh 3aHATHUA

3anonHuTh Tabnuny (Ha A4), cneays UHCTPYKLHUU:

1-1 xononka: Ha3BaHue Oone3Hu (mox HoMmepoM 1 — 3a0oieBaHHE MO KOTOPOMY TOTOBHIIOCH
coo01IeHue);

2-5: OTIPEICTUTh BO30yIUTEINA - OakTepusi, BUpYC, MIPOCTEHIINE;
-BO3MOJKHBIE ITYTH MEPEIAYN: OPAJIbHbI, KOHTAKTHBIN, BO3YIIIHO-KAIlEeJIbHBI;

3-4: yKa3zaTh NPOAOKUTENBHOCTH - OT..... M [0.....4acOB, CYTOK, HeIelnb U T.I.;
4-g: TIEpEUYWCIUTh BCE OCHOBHBIC CHMIITOMBI O3TOTO 3a00JieBaHWs, O0€3 ONUCAHWS;
5-a: ecliu BO30YyIUTEID OakTepus, TO JIeUeHHue - AHTHOUOTHKHU;
-eciu BO30YyIUTEITb BHPYC, TO JICUEHHE - MIPOTUBOBUPYCHAS Tepanwus

JIist 5TUX TPYII NEPEeYUCINTh HECKOIBKO JIEKAPCTBEHHBIX MPENapaToB, KOTOPhIE TPUMEHSIOT U
JOMMOJIHUTCIIbHBIC MCPBI JICUCHUA.

6-1: B mpoduIaKTHKE yKa3aTh HOMepa MyHKTOB u3: I[IpodumakThueckue Mepbl, KOTOpHIE
MOJIXO/IAT JJISt 3TOTO 3a00JICBAHNUS;

- BUABl UMMYHHTETa MOTYT OBbITh: BpeMEeHHBIH ((hopMupyeTcs HE Ha AOJr0), MOCTOSTHHBIN
(bopmMupyeTcst Ha BCIO KU3HB) WIH HE GOPMUPYETCS COBCEM (T.K. 3a00JI€BaHNE HE U3JICUUMOE).

IIpakTyeckas padora Ne3 Pemenune 3ana4 no reme « HykijienHoOBbIe KHCIOTBD)

Heau padoThI: HAYYUTHCS TMPUMEHATH TEOPETUYECKHE 3HAHUA( MCIONB30BaTh MPHUHIIUII
KOMIUIEMEHTApHOCTH | mpaBwio Yapradda) nms pemenust 3agad no Teme « HykienHoBbie
KHUCTIOTBD», MOJETUPOBATH MpOIIeCC Mepenadyd HacleACTBEHHOW HH(opMmanuu, (opMHPOBATH
yYMEHUE CPaBHUBATh U aHAJIM3UPOBATD.

OO0opynoBaHme: CIPaBOYHBIE TaHHBIE .

CrnpaBoYHbIE JaHHBIE: OTHOCUTENbHAS MOJIEKYJISIpHAs Macca OJHOro HykKJieoTtuaa 345
paccTosiHue Mexay Hykiaeotuaamu B rienu monekyinbl JJHK (anmuna ogaoro nykneoruna) 0, 34 Hm
3. IpaBuaa Yapradda:

LY(A) = ¥(T)

2.5(I) = (1)

3.2(A+T) = X(T+I)

Y. - 3HaK CYMMBI



3agaya Nel.Ha ¢parmente oxpnoit wHutu JHK  HykneoTuabl  pacmonokeHbl B
nocienoBarenbHOCTH: A-A-I'-T-1[-T-A-L[-I'-T-A-T. Onpeaenure NporeHTHOE COAEPKAaHUE BCEX
HYKJICOTHUJIOB B 3TOM T'€HE U €ro JITUHY.

3agaya Ne2.B monekyne JIHK Ha om0 UUTHAWIOBBIX HYKICOTHUIAOB mpuxomutcs 18%.
Ornpenenurte NpOIEHTHOE COACPKaHUE IPYruX HykKieoTu 0B B aToit JJHK.

3agaua Ne3. B wmomekyne JIHK oOnapyxeno 880 ryaHWIOBBIX HYKJICOTHIIOB, KOTOpPBIC
cocTaBisaoT 22% ot obuiero yncna HykieoTunoB B 3Toi JJHK. Onpenenure: a) CKOJIBKO APYrUx
Hykjiaeotu10B B 3Toit JIHK? 6) kakoBa miuHa 3Toro pparmenrta?

3anaua Ne4. /lana monekyna JIHK ¢ oTHocuTenbHOM MonekynsgpHoit maccoit 69000, u3 Hux 8625
MPUXOJUTCS Ha JIOJIO aIEHUIIOBBIX HYKJI€OTHA0B. HaliinTe Kon4yecTBO BCceX HYKJIEOTHI0B B 3TOM
JHK. Onpenenure amuHy 3T0oro pparmMeHra.

B monexyne IHK oOnapyxeno 880 ryaHMJIOBBIX HYKJIECOTHUIOB, KOTOPbIE COCTaBIAIOT 22% OT
oOuiero uncna Hykieotu0B B 3toil JIHK.Onpenenure: a) CKoJIbKO IpYrUX HYKJIEOTHIOB B 3TOI
JIHK? 6) xakoBa ayinHa 3T0oro dhparMeHTa?

IpakTnyeckoe 3ansitue Ne4 OCHOBHbBIE CTAAUU SIMOPHOHAJIBLHOI0 PA3BUTHSI OPraHU3Ma
HGJIBI I/I3yT~II/ITI> OCHOBHBIC CTaauHn 3M6pI/IOHaJII>HOFO Pa3sBUTHA XOPAOBBIX, €I'0 0COOEHHOCTH Ha
puMepe JIaHIETHUKA U JIATYIIKH.

Xox paboTsl

l.PaCCMOTpI/Ie cTaanu 3M6pI/IOHaHLHOFO Pa3BUTHA XOPAOBLIX

3xroaepma Mesonepma HelpaneHas Hepewas HelpansHeli
BGoposaxa TpyBra rpebers

3HTOARPMA

HefpaneHeii
Onnogoreopenwe Bnactyna racrpynaums Hefipynauma rpefers Opranorenes

>

vy JJaHIICTHUKA, pI)I6I)I " IUTAOCHTAPHBIX MJICKOIMMUTAIOMIUX JKCJIITKAa B ﬂfIHGKJIGTKG MaJjlo, U OH
pPaBHOMEpHO pacmpezensercs B uuTomiasme. [103ToMy B 3TUX KMBOTHBIX HaOJIOJaeTCs TTOJIHOE
npobinieHust 3urotel. Bece oOpasoBaHHbIE OnacToMepbl MOTYT OBbITh OJMHAKOBBIX pa3MepoB (Y

JaHLIETHUKA, PbIO, TUIAIIEHTApHBIX MIIEKONMTAIOUIMX) — TOI/Ia pPaBHOMEpPHOE JpobieHue. Y
36MHOBOJHBIX OJIACTOMEPHI pa3HbIE MO pa3Mepy, y HUX HaOII0AAETCs MOJHOE HEpaBHOMEPHOE
IpoOIieHue.
2.0¢opmuTh 3Tanbl SMOPUOHATILHOTO Pa3BUTHS B Tabauie: « IMOPHOHAIBHOE PA3BUTHEN
Cragun OcoGeHHocTH pa3BUTHS
1. 3urora

2. HpoOGnenue (moiaHOE U
HETIOTHOE)

3. brnacrynsmus

4. T'acTpynsauus

5.I'ucrorenes Hu
OpraHOTEHE3

Brisos.



IIpakTuyeckoe 3ansaTue NeS. Pemienme 3a1a4 Ha MOHOTMOpPUAHOE , JUTHOPUAHOE U
aHAJIM3MpYyollee CKpelMBaHue.

Henn padoThI: 3aKpenuUTh 3HAHUS TEHETUYECKOM CHMBOJIMKM M T€HETHYECKUX TEPMHUHOB;
MPOJOKUTH (DOPMUPOBAHME HABBIKOB PEIICHHUS TC€HETHMUYECKUX 3a/lad Ha MOHOTHOpUAHOE |,
JUTHOPHUIHOE U aHATU3UPYIOIIEe CKpEIIBaHHeE.
O6opyaoBanue: MIAKTUYECKUE KAPTOUKU C TCHETUUYECKUMU 3a/1a4aMHu.
IHopsinok BHINOJIHEHHS:
1. OtpaboTKa TEPMUHOB U IOHSATHIA.
2. Pemienue 3a1a4 —1OBTOPEHUE
3. [IpakTuueckas 4acTb.

OT1padoTKa TEPMHUHOB M MOHATHI
I'enbl — 251eMEHTapHBIE €MHULIBI HACIEACTBEHHOCTH, YyacTku JIHK xpomocom
HacuencrBeHHOCTD - CBOMCTBO OPraHU3MOB MOBTOPSATH B PsAlY TOKOJIEHUM CXOAHBIE IPU3HAKY U
CBOICTBA
M3MeHYMBOCTH — CIIOCOOHOCTH OpraHu3Ma MpHUoOpeTaTh HOBBIE MPU3HAKH
I'mOpunonoruvyeckuii MeTox — CKpEIIMBAHHWE OPraHW3MOB, OTJIMYAIOIIMXCA APYr OT Jpyra
KaKUMH-TMO0 MPU3HAKAMM, ¥ TOCIEAYIOLIUI aHaIn3 XapaKTepa HacJIeI0BaHuUs 3TUX MPU3HAKOB
y IOTOMCTBa
Yucrble JUHUM — FEHOTUIIUYECKU OJHOPOIHOE MOTOMCTBO, TOMO3UTOTHOE MO OOJBIIMHCTBY
TE€HOB
MoHorn0puaHoe CKpemMBaHMe — CKPELIMBAHUE, MPU KOTOPOM POAUTEIILCKUE OpraHU3Mbl
OTJIMYAIOTCSI IPYT OT JIPYyTa JIHIIb 110 OJHOMY MPU3HAKY
AJLTeJIbHBIE TeHbI — TEHbI, JIeXKAIIe B OJIMHAKOBBIX YYAaCTKAX TOMOJIOTMYHBIX XPOMOCOM HU
OTBEYAIOLIUE 32 PA3BUTHE OJJHOTO IIPU3HAKA
AJIbTepHATHBHbIE MPU3HAKH — IPOTUBOIMOJIOKHBIE (KPACHBII — O€IbIii; BBICOKUN — HU3ZKHI)
I'oMoJiornuHbBIE XPOMOCOMBI — TTAPHBIC, OMHAKOBEIE
I'omo3urora — opranusm, coiepxaliuii 1Ba OJJUHAKOBBIX aJJIEIbHBIX F'e€Ha
I'eTepo3urora - opranusm, coJiep Kaiinii IBa pa3HbIX aJUIEIbHBIX FeHa
JIOMUHAHTHBII MPU3HAK — Peo0IaaloNIUi, TOAABISIOMINN
PeneccuBHBIN NPU3HAK - MO1ABJISIEMBIN
IlepBbiii 3akoH MeHnaeJisi (IpaBUJIO eAUHOO0PA3HS MEPBOI0 MOKOJIEHH) — [IPU CKPEIIMBAHUN
JIBYX TOMO3HWTOTHBIX OPraHU3MOB (YHUCTHIX JIMHHI), OTIWYAIOUIUXCS JPYr OT Jpyra OIHUM
MPU3HAKOM, B TIEPBOM IOKOJIEHMM MPOSBIAETCA MNPU3HAK TOJIBKO OJHOIO M3 POJIUTEIBCKHX
OpraHWU3MOB. JTOT MPHU3HAK HA3BIBAECTCS JIOMUHAHTHBIM, a MOKOJIEHHE MO JIAaHHOMY MPU3HAKY
Oyzaer ennHOOOpa3HBIM
Bropoii 3akon MeHnaessi (3aKOH pacuieruieHusi) — IPU CKPEIIUBAaHUU MEXy co00i ocolei
MIEPBOTO MOKOJIEHHsS BO BTOPOM MTOKOJIEHUH HAOI0JaeTCsl paclierieHre MPU3HAKOB B OTHOIIICHUN
3:1 (34 TOMMHAHTHBIX U 14 perecCUBHBIX)
3aKOH YHCTOTHI raMeT — TaMeThl YUCTHI, T.€. MPU (GOPMUPOBAHUU TaMeT B KKIYIO U3 HHX
IIONAAAeT TOJIBKO IO OJJHOMY I'€HY U3 Ka)KJOW aJIJIEIIbHON MapHl.
HenosHoe 1oMUHHPOBaHUE — 3TO CIy4yau, KOTJa JOMUHAHTHBIN I'€H HE MOJHOCTBIO MOJIaBIISET
pelecCUBHBIN T'eH U3 ajuleNbHOM napbl. [Ipu 5TOM Oy1yT BO3HUKATh IPOMEKYTOUHBIEC PU3HAKH.
I'eHOTHI — COBOKYITHOCTh T€HOB OpPTraHU3Ma
@DeHOTHI — COBOKYITHOCTh BCEX BHEIIHUX U BHYTPEHHUX NMPU3HAKOB OpraHu3Ma
AHaJu3upyoiee CKpeliMBaHUe — CKpEIIMBaHHE OCOOWM, TEHOTHI KOTOpPOW HEU3BECTEH, C
0CO0BI0, TOMO3UTOTHOM TIO PEIIECCUBHOMY TeHY (aa)
JIurudpuiHoe cCKpelmMBaHue — CKPelMBaHue 0co0el, KOTOpbIe OTIIMYAIOTCS APYT OT ApyTra 1Mo
JIBYM TIPHU3HAKAM.
Tpernii 3axkoH MeHaeass (3aKOH HE3aBHCHMOI0 HACJIEAOBAHUA TMPHU3HAKOB) — IIpU
JTUTHOPUTHOM CKPEIIMBAHUH T€HBI M MTPU3HAKH, 32 KOTOPHIE 3TU T€HBI OTBEUYAIOT, COYETAIOTCS U
HACJIEAYIOTCS] HE3aBUCUMO JIPYT OT JIpyra



CuMBOJIbI:

P — poauTenbckoe mokoJieHne

F1 - nepBoe nokojaeHNe MOTOMKOB

F2 — BTOpO€ nokojeHne moTOMKOB

A —TeH, oTBeYarouii 3a IOMUHAHTHBIN PU3HAK
a — reH, OTBEYAIOIINI 32 PEIIECCUBHBIN MPU3HAK
Q - JKeHCKast 0C00b

&' - Myxckast 0co0b

AA — roMo3uUrora 1no JOMAUHaHTHOMY T'€HY

aa — TOMO3UI0Ta MO PELIECCHBHOMY I'€HY

Aa - rerepo3urora

CuMBOJIBI:

P — poautenbckoe nokosieHne

F1 - mepBoe MOKOJICHHE TOTOMKOB

F2 — BTOpOE MOKOJIEHHE TTOTOMKOB

A —reH, oTBe4aOIIN 32 JOMUHAHTHBIA MTPU3HAK
a — T'€H, OTBEYAIOLMI 32 PELECCUBHBIN ITPU3HAK
Q - )KeHcKas 0co0b

d' - My*,cKas 0co0b

AA — roM0o31UroTa no JOMMHAHTHOMY T€HY

aa — rOMO3UI0Ta 0 PEIIECCUBHOMY T'€HY

Aa - reTepo3uroTa

BbinoJsiHeHHe MPAKTHYECKOIl YAaCTH.
1 Bapuanr.

Nel. ¥V uenoBeka reH ATUHHBIX PECHHIl JOMHHUPYET HAJl T€HOM KOPOTKMX pecHHIL. JKeHIuHa ¢
JUIMHHBIMU PECHULIAMH, Y OTIIa KOTOPOH PECHUIIbI ObLIIM KOPOTKUMH, BBILIUIA 3aMYXK 32 MYKUUHY
C KOPOTKAMH PECHHUIIAMH.
a) CKOJIbKO THUIIOB FaMeT 00pa3yercs y JKeHIIHHbI?
0) A y My>)XuuHBbI?
B) KakoBa BepOsATHOCTb POXK/IEHUS B JaHHOH ceMbe peOeHKa C JUIMHHBIMU PEeCHUIIAMU?
r) CKOJIBKO pa3HbIX T€HOTUIIOB MOKET OBbITh Y JIeTel B 3TOM ceMbe?
1) A ¢peHoTunos?
No2.T'onmyGorna3zbrit OproHET KEHUJICS Ha Kaperia3oi omonanake. Kakue MOryT poauTcst 1€TH OT
3TOro Opaka, eciiu 06a poJUTeNs TeTePO3UTOTHBI.
Ne3 'V myxu 1po30¢uiTel cephlil IIBET Tela TOMHUHUPYET HaJ YepHBIM. [Ipu CKpenBaHuu cephix
U YEpHBIX MyX B IOTOMCTBE IOJIOBUHA OCOOEH MMella cepyro OKpacKy, a MOJIOBHHA YEPHYIO.
Onpenenute reHOTUIBI POJUTENBCKUX (HOPM.

2 BapuaHrT.
Nel. 'en nuaGeta periecCUBEH MO OTHOUIEHMIO K M€HY HOPMAJIbHOTO COCTOSIHMS. Y 3/10pOBBIX
CYNPYTOB poAUIICS peOeHOK, 0OIBHOM TuadbeToMm.
a) CKOJIbKO THIIOB TaMET MOKET 00pa3oBaThCs y OTIa?
6) A y marepu?
B) KakoBa BeposSITHOCTH pOKIEHUSI 37J0POBOTO peOeHKa B JaHHOU ceMbe?
) CKOJIBKO pa3HBIX T€HOTUIIOB MOKET OBITh y JeTell B 3TON cembe?
n) KakoBa BeposITHOCTH TOT0, UYTO BTOPOI peOEHOK POAUTCS OOJIbHBIM?
Ne2. V' npozodunsl cepas okpacka Tela M HaIW4YME IMIETUHOK — JOMHHAHTHBIC NPH3HAKH,
KOTOpBIE HACJENYIOTCS He3aBHCHUMO. Kakoe MOTOMCTBO cClielyeT 0KHMJaTh OT CKpPELIUBaHUS
KENTON CaMKH 0e3 IETHHOK C FeTePO3UTOTHBIM M0 000UM MPU3HAKAM CAMIIOM.



Ne3. @dopma yamieyku y 3eMISIHUKH MOXET OBITh HOpMasibHasi( JOMHHAHTHBIA TpPU3HAK) U
JUCTOBUIHAS. Y TE€TEPO3UTOT YAIIEYKH MUMEIOT MPOMEKYTOUHYIO POpMY MEXIYy HOPMAIbHON U
muctoBuHONW. Ompenenure BO3MOXKHbBIE T€HOTHIIBI U (PEHOTHIIBI MTOTOMCTBA OT CKPELIMBAHUS
JIBYX pacT€HUH, UMEIOIIUX TPOMEXKYTOUHYIO (POPMY YaIIEUKH.

IpakTnyeckoe 3ansaTHeNe6 «CuensieHHOe HAcCJIeI0OBAHUE NIPU3HAKOBY

Leab padoThl: MpoIOIKUTH (GOPMUPOBAHNE YMEHHM pEIICHHUs] T'€HEeTHYECKHX 3a/ad M0 TeMe
«HacnenoBanue , CUEIIIEHHOE € ITOJIOM»
MartepuajlbHO — TeXHHYECKOE OCHAIEHHE: KOHCIEKThI JIEKUNNA, METOJUYECKHNE YKAa3aHUs K
NpaKTUYECKOi pabdore.
AJI'OPUTM 110 BBITOJIHEHUIO ITPAKTUYECKOI'O 3AZTAHUA
N3yuuTh TEOPETUYECKHUI MaTepHall 10 TeME MPAKTHIECKOI paboThI
OTBETUTH HAa KOHTPOJIbHBIE BOITPOCHI
3anucarh B TETPaId IS MPAKTUYSCKUX PadOT — JaTy, TEMY 3aHSTHS, IIe]Ib TPAKTHUECKON paboThI
PemnTe 3a1aum 411 caMOCTOSATENBHOTO PEILIECHUS
CraenaTh BBIBOJ 110 paboTe
Crnatp paboTy Ha MIPOBEPKY MPEIOAaBaTEIIO
Kapuorun — o61ee uucio, pazmep u popma XxpoMocoM. XpOMOCOMBI Y OPraHU3MOB JIEJISTCS Ha
ayTOCOMBI U MOJIOBBIE XPOMOCOMBI.
AyTOCOMBI — XPOMOCOMBI, OJIMHAKOBBIE Y 000UX TIOJIOB.
[TonoBeIe XPOMOCOMBI (FE€TEPOXPOMOCOMBI) — XPOMOCOMBI, 10 KOTOPBIM MY>KCKOM M >KEHCKUMN
II0JI OTJIMYAKOTCS APYT OT APYyTa.
B knetke yenoBeka copepxutcsa 46 xpoMocom, WK 23 napsl: 22 napbl ayTocoM U 1 mapa nojgoBbIxX
xpomocoM. [TonoBbie XpoMOCOMBI 0003HAYAIOT KaK X- U Y-XpOMOCOMBI. JKEHIIIMHBI UMEIOT JIBE
X-XpOMOCOMBI, @ MY>KUYUHBI O/IHY X- U 0JIHY Y-Xpomocomy. ['oMmoramMeTHblii moJ- 1o, ¢ AByMs
OJMHAKOBBIMHU IOJOBBIMU XpoMocoMamu. I'eTeporamMeTHbIii mM0J — I0J, C JIBYMS Pa3HbIMHU
MIOJIOBBIMU XPOMOCOMAaMH.
HacnenoBanme mnpu3HakoB OpraHm3Ma, a TaKKe HEKOTOPhIX 3a00JeBaHWUN Yy dYeJIOBeKa,
MIPOMCXOJUT 4YEPE3 IOJIOBBIE XPOMOCOMBI, T.€. cuemieHHo. HacienoBanue, cuenjieHHoe ¢
M0JIOM — HACJIeIOBAHUE IPU3HAKOB, I'€Hbl KOTOPBIX HaxomiaTcs B X- M Y-XpomocoMmax. B
IIOJIOBBIX XPOMOCOMaxX MOTYT HaXOJUTHCS T€HBI, HE UMEIOIIUE OTHOLIEHUS K Pa3BUTHIO IOJIOBBIX
MPU3HAKOB.
[Tpu coueranuu XY OONBIIMHCTBO T€HOB, HAXOASIIUXCS B X-XpOMOCOME, HE UMEIOT ajIeIbHON
napel B Y-xpomocome. Takke reHbl, pacloJIOKEHHBIE B Y -XPOMOCOME, HE UMEIOT aJuieNield B X-
xpomocome. Takue opraHu3Mbl Ha3bIBAKOTCS FeMU3MIOTHBIMH. B 3TOM ciiydae mposiBisieTcs
PELIECCUBHBIN I'€H, UMEIOLINICS B TEHOTUIIE B €JUHCTBEHHOM yucie. Tak X-XpoMocoMa MOMKET
COJIepKaTh T€H, BBI3BIBAIOIINN TeMOGUIHIO (MTOHIKEHHYIO CBEPTHIBAEMOCTh KpoBH). Torma Bce
MY>KCKHE€ 0COOH, TTOJIYUHBIITHE 3TY XPOMOCOMY, OYJIyT CTpaaaTh 3TUM 3a00eBaHUEM, TaK KaK Y -
XpOMOCOMa HE COAECPKUT JOMUHAHTHOTO aJLIEIIS.
KoHTposbHbIEe BONIPOCHI:
JlaTp onpeneneHue CIeIyOIUM TOHATHAM:
1. Kapuorur.
2.AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
3. CretuieHHOE HaclieI0OBaHUE.
4. 'oMOraMeTHBbIi U reTeporaMeTHbIN MOJI.

3agaum AJ1sl CAMOCTOATEIBLHOIO PellIeHHS:
3agaua Nel. Knaccuueckas remoduius HacieqyeTcs KaK pElecCHBHBIM TpHu3HaK. [eH
remounuu pacrnojaraercsi B X — XpoMocoMme. Y- XpomMocomMa HE€ COAEpPXKHUT TeHa
KOHTPOJIMPYIOIIETO CBEPTHIBAEMOCTh KpOBH .JIeByIlIKa , OTel KOTOPOU cTpaaaeT remoduinen, a
MaTh 370pOBa U MPOUCXOJIUT M3 OJArOMOJyYHOUW MO TeMO(UIINU CEMbH, BBIXOIUT 3aMyX 3a
3I0pOBOTO MYX4uHy. OnpenenuTe BeposTHbIe (EHOTUIIBI IeTeH OT ITOro Opaka.



3agaya Ne2.VY OKEeHUIMHBI, CTpPajaOIIEld OTCYTCTBUEM IIOTOOTAENEHUS (aHTUApPO3Has
9KTOAEpMaNbHASL TUCIUIA3HsI), U MYXYHHBI, HE HUMEIOIIEr0 3TOro nedeKTa, pOoXkKIaeTcs ChIH.
Onpenenutpb, yHacieayeT a1 peOEHOK O0JIe3Hb MaTepu WK ke OyneT 370poB, Kak otem. ['eH,
OTBETCTBEHHBII 3a pa3BUTHE 3TOI 00JE3HU — PELIECCUBEH, JIOKAJIM30BaH B X-XxpoMmocome. byner
JM CTpaZaTh STUM 3a00JI€BaHUEM JIEBOYKA, SBIISIOLIAsICS BTOPHIM PEOEHKOM B ceMbe?

3apauya Ne3. ['unepTpuxo3 (BeIpacTaHUE BOJIOC HA Kparo yIIHON PaKOBUHBI) MepeaaeTcs yepe3 Y
— XpOMOCOMY, a IMOJIUIAKTHIINS (IIECTUNATIOCTD) — KaK JJOMUHAHTHBIM ayTOCOMHBIN I'eH. B cembe,
rJ€e OTel MMEJ TMIEPTPUX03, & MaTh — MOJUAAKTUINIO, POAWIACH HOPMAJIbHAS B OTHOLLIEHHUH
000MX MPU3HAKOB 104Yb. KakoBa BEPOSTHOCTH TOTO, UTO CIEAYIOIINN peOEHOK B 3TOH ceMbe OyaeT
Takke 6e3 o0enx aHomanui?

3agaua 4.0T poauTeneil, UMEBIIUX MO (HEHOTHITY HOPMAJIHHOE IIBETOBOE 3PEHHUE, POJUIOCH
HECKOJIBKO JIeTell ¢ HOpMaJbHBbIM 3PEHHUEM U OJUH MAIbYUK NAIbTOHUK. UeM 3TO OOBSCHUTH?
KakoBbl reHOTHIIBI poAUTENEH U AeTei?

3apaua 5. Kapernazas jKeHIIMHA C HOPMaJIbHBIM 3PEHHMEM BBIXOAUT 3aMyX 3a Kaperiazoro
MYX4YUHY. Y HUX POJUIIACh rOdy0O0ria3as 104b — JaIbTOHUK. Kapuii BT ri1a3 JOMUHHUPYET HaJ
roiyObIM, a JAJIbTOHU3M OIpEe/IeseTCs] PELleCCUBHBIM I€HOM, HAXOAAIIUMCS B X — XpOMOCOME.
KakoBa BEpOsSTHOCTH TOTO, YTO CICIYIOIIMA PEOCHOK B ATOW ceMbe OyJeT MMETh TaKOW JKe
dbenotun?

HpaKTH‘leCKOG 3anaTue Ne7 Pemenue 3ala4 Ha OIIPEACIICHUC TUIla MYTallUU IIpU IHIepeaadc
HACJICACTBCHHBIX IIPHU3HAKOB, COCTABJICHUC 'CHOTUIIMYCCKHUX CXEM CKPCIIMBAHUA

Heanb. [Toka3ats pons MyTaluil U MOSBICHAE MyTallui y YEJIOBEKa

Teopernveckasi 4acThb

s u3ydyeHusl HAcJIEACTBEHHOCTH YEJIOBEKAa MCHOJIb3YIOT psAJ METOJOB: I€HEAJIOIMYECKUH,
OJIM3HEIOBbIM, IUTOr€HEeTUYECKUI, OMOXUMUYECKUH U JpyTHE.

PaccMoTpuM THIIBI MyTallMK Ha IPUMEPE FEHEATIOTHYECKOT0 METO/1a.

I'eHeanorudeckuii — 3T0 aHAIU3 POJOCIOBHOM C LIEJIBI0 YCTAHOBJICHMS XapaKTepa HacleI0BaHus
HN3y4acMOIo IIpU3HAKa. ITo AYTOCOMHO-AOMUHAHTHOMY THUITY HACICAYIOTCA MNOJIUAAKTHIINA,
BECHYILIKH, CPOCIIMECS MaNbIIbl, KATAPAKTA IJ1a3, XPYIKOCTh KOCTEH U MHOTHE JPYTHE.

[lenbiit psin MPU3HAKOB HACIENYETCsl CLEMJIEHHO C MOJOM: X-CLUEIUIEHHOE Haclle[JOBaHHE —
reMoGuIns, JaJbTOHU3M; Y-CLEIJICHHOe — TMIepTpuxo3. Mcrnonb30BaHne reHeaaoruyeckoro
MeTOJla NoKa3ajo, YTO MPH POACTBEHHOM Opake BO3pacTaeT BEPOSITHOCThH IMOSBICHUS YPOJCTB,
MEPTBOPOXKACHUM, pAHHENH CMEPTHOCTH B IIOTOMCTBE.

IIpakTHyeckas yacThb

3amaua Nel .

N3yunte GpparMeHT poaOCIOBHOTO JPEBA OJJHOW CEMbH, Y HEKOTOPBIX YICHOB KOTOPOH MMEETCs
NOJMIAKTHIINA.

@parmMeHT poJ0CIOBHOIO JPEBA CEMbU

O__.. YeaoBHbie 0003HAYEHHA:

ACHIUHHA

O D MYKUHHA

Opak
AeTH oaHoro Opaka

. . NMPOABJACHHE HCCICAYEMOTO,
Nnpu3Haka — MNOJHIAKTHIHA

Hcnonb3ys npennokKeHHYI0 CXeMY, ONpEeeIuTe, JOMUHAHTHBIM WJIM PELIECCUBHBIM SIBJISIETCS
JTaHHBIM MPHU3HAK U CLEIUICH JIK OH C MOJOBBIMA XPOMOCOMaMHU.

3amaua Ne2.



N3yuute (parMeHT pPOAOCIOBHOTO JpeBa OJHOW CEMbH, Y HEKOTOPBIX UJIEHOB KOTOPOH
Kocornasue. @parMeHT poAOCIOBHOTO IPEBA CEMbHU

O__. C)chommc 0003HauYeHNA:

ACHUIMHA

D MYKYHHA

Opak
b * m é ‘ i AeTH oaHoro Opaka
. . TNPOABACHHE HCCIIEYEeMOro

NnpH3Haka — KocoriasHe

Hcnonb3ys NpennokKEHHYI0 CXEMY, ONPENEIUTe, JOMUHAHTHBIM WJIM PELIECCUBHBIM SIBJISIETCS
JTAHHBIN IPU3HAK U CLEIJIEH JIM OH C ITOJIOBBIMU XPOMOCOMAMHM.

3amaua Ne3
N3yuute (parMeHT pPOAOCIOBHOTO JpeBa OJHOW CEMbH, Y HEKOTOPBIX UJIEHOB KOTOPOH
aIbOMHU3M. DparMeHT poJOCIOBHOTO JpeBa CEMbU

O_I—D Venosusie 0603Ha4eHnA
O KCHUHA
‘_{:] t] D MYAKYHHA
Gpax
aetn oanoro Gpaxa

. ' NMPOABICHHE HCCICAYEMOTO

npHu3Haka

Hcnonp3yst MPENIOKEHHYIO CXEMY, ONPEACIUTE, JOMUHAHTHBIM HJIM PELIECCUBHBIM SBISAETCS
JAaHHBIN IPU3HAK, U CLIETUIEH JIU OH C I10JOBBIMU XPOMOCOMAaMHU.

Bompocst

1.Yro Takoe renom?

2.Yt0 Takoe reHoTun?

3.K kakoMy THITy MyTaluii OTHOCUTCSI IPUOOPETEHUE JIMIIHEH XPOMOCOMBI B TeHoTHIe(2n-1)
BriBog.

IIpakTuyeckoe 3ansaTue Ne§ « CocraBiieHHe cXeM Nepeaayy BellecTB U SJHepruu (uemneu
MUTAHUSA)».

Hesab: chopMUpoBaTH 3HAHUS O LEMAX U CETAX MUTAHUS, O IPaBUIIE SIKOJIOTHYECKON MUpaMuIbl,
HAyYUTHCS COCTABJISTH CXEMBI [T€pelady BEIECTB U SHEPTUU.

OOopynoBaHMe: CTaTUCTUYECKHE JaHHBIC, PUCYHKH PA3IUUHBIX OHMOLIEHO30B, TaOJUIIbl, CXEMbI
MUIIEBBIX LIETIEN B Pa3HBIX 3KOCHUCTEMAX.

Iumesas (mpoghuueckasn) yenv —psij B3aUMOOTHOLICHHN MEXIY

rpynrnamMy OpraHu3MoB (pacTeHHM, KUBOTHBIX, TpPUOOB U MUKPOOPTaHU3MOB) TMpU  KOTOPOM
HIPOMCXOIUT MEPEHOC FHEPTUHU MYTEM MOEJaHUSI OTHUX 0COOEH APYrUMHU.

Opranu3Mbl TOCIEAYIOIIET0 3B€HA MT0E/1al0T OPraHU3Mbl IPEIBIIYIIEro 3B€Ha, U TaKUM 00pa3oM
OCYILIECTBIISIETCS. LENHOW IIEPEHOC YHEPTUM U BELIECTBA, JIeKAIUd B OCHOBE KPYroBOpOTa
BellecTB B mpupoae. [Ipu kaxaoM nepeHoce ot 3Be€Ha K 3BeHy TepsieTcst 6ombias yacTh (10 80—
90 %) moTeHIMANBFHONW SYHEPrHH, pacceuBarolleiics B BHje Tema. [lo 3ToW NpUYHMHE YUCIIO
3BEHbEB (BUJIOB) B LIETIM MUTAHMSI OTPAHUYEHO U HE IIPEBBIIIAeT 00BIYHO 4—5.

IIpaBuio 10% (3axon JIunaemana) - 3T0 IPaBUIIO HKOJIOTHYECKON TUPAMUIBIL.

Ono riacut: Ha xaxmoe mocieayromiee 3BeH0 MUIIEBOM 1EMH MOoCcTymaeT Toybko 10% sHeprun
(Macchl), HAKOIJICHHOM MPEbIYIIIM 3BEHOM.

[TpumeHnsieTcs Tak: y Hac €CTh Kakas-To MUIIEBas [eoYKa:

TPaBa — Ky3HEYHKH — JIATYIIKA — HAIIS.



N Bompoc " CkonbKO TpaBbl OBUIO CHEACHO Ha JYTY, €CIM MpubaBKa B BECE IAIUIH, KOTOPas
MUTAIach JISITYIIKaMHA Ha 3TOM JIyTy, coctaBmwia 1 xr? "(mpu 3TOM UMeEeTcsl B BUIY, YTO HUYEM
JpYT'MM OHa HE MUTANACh, a JIATYIIKH €11 TOJIBKO KY3HEUHKOB, a Ky3HEUHKH TOJIBKO 3Ty TPABKY).
[Tomryuaercs, yto 3TOT 1 KT 1 ecTh 10% OT 00111eli Macchl JATYIIeK, 3HAYUT, X Macca paBHa Oblia
10kr, Torna macca Ky3HeunkoB-100 kr, a Macca CheIEHHOM TpaBbl COCTaBUJIA IIEIYIO TOHHY.

Xon paboThI:

3ananue 1.

HazoBute opranusmbl, KOTOpPbIE JOIKHBI OBITH Ha IPOIYIIIECHHOM MECTE CIASAYIOIMMX MHUIIEBBIX
Hemnen. 3anuIImTe T [ENH.

3aganue 2.

W3 npeanokeHHOTo CIUCKA )KUBBIX OPIraHU3MOB COCTaBUTH TPOPUUECKYIO CETh: TpaBa, STOJHBIN
KYCTapHUK, MyXa, CHHHWIIA, JISATYIIKA, YX, 3asll, BOJK, OAKTEpUM THUCHHS, KOMAp, Ky3HCUHK.
YKakuTe KOJIIMYECTBO SHEPTHH, KOTOPOE MEPEXOAUT C OJJHOTO YPOBHS Ha APYTOM.

V=l

Ve~

L

3aganue Ne 3. CpaBHuUTE /IBE LI€TIM TUTAHMSI, ONPEEIINTE YEPTHI CXOACTBA U Pa3IHyus.
1. Knesep - KpoJHK - BOJIK
2. PacTturenpHBII omag — HOXKIEBOW YePBb — YEPHBIN IPO31 — SICTPed - MepenesITHUK

BeiBoa:

IIpakTuyeckoe 3anaTue Ne9 PenieHve NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUi 1O
NEPEHOCY BEIIECTBA M YHEPIUU B SKOCUCTEMAX C COCTaBJIEHUEM TPO(PUUECKHUX IIeTel U MUpaMus
O1OMacchl U YHEPTHH.

Heanb padorei: Pemenne pacu€THbIX 3a/a4 M0 NEPEHOCY BELIECTBA U SHEPTUU B SKOCHCTEMAX.
Teopernyeckas 4acTb

3aKoH MUpaMuUAbI JHEPIUU WM 3aKOH /1eCSITH MPOLEHTOB

Awmepukanckuii yuenslid P. JIlungeman chopmynupoBan «3aKOH NMUPaMHIbl SHEPrUN» WJIH
«3aKOH JecATH MPOLEHTOBY» . C OJIHOTO TPOPUUECKOTO YPOBHS Yepe3 MUIIeBble IENU Ha JpYroi
Tpouueckuil ypoBeHb mepexoiaut B cpeaneM okoio 10% suepruu. Octansubie 90% sHepruu
TpaTsTcs MpH JbIXaHuU, Ha oOpa3oBanue AT®, koTtopoe pacxonayercs i MOAAEPKAHUS
KU3ZHEAEATEIIBHOCTU OpraHu3ma.

Bonpocsl



How

[Touemy, coriacHo MpaBILy 3KOJIOTMYECKOM TUPAMHU/IbL, B HA3EMHOW MUIIEBOM LIENU OT 3BEHA
K 3B€HY Ha0JIt0/1aeTCS YMEHBIIICHUE SHEPTHH?

Kak wu3MeHsieTcss KOJIMYECTBO HSHEPrUM B TMHILEBBIX IEMSAX MpPU MEPEXOoJe C OIHOTO
TPOPUIECKOTO YPOBHS HA IPYTroi?

Y10 TaKoe NuIleBas Lerb?

Kaxwne muieBble ey BhI 3HaeTe?

Kak MoxxeT ydacTBOBaTh B MHUIIEBBIX LEMSAX JIETPUT?

3agaun
CocTaBbTe NUIIEBYIO LIETIb, UCIIOJIB3Ysl BCEX Ha3BaHHBIX NIPEACTABUTENECH: KPYIIHAS XUILIHAS
NTHLA, pacTeHue, O6abouka, 3Mes, JArymka. CKOJBKO SHEPruM MEpeXOJUT Ha YPOBEHb
koHCcymMeHTOB III mopsaka, ecnum 4ucras roaoBas IEpBHYHAS INPOAYKLUS SKOCHCTEMBbI
cocrasysget 10 000 xIx?
CocTaBbpTe NUILEBYIO LIEIb, UCIOJIB3YSl BCEX HAa3BaHHBIX IPEICTABUTENECH: JOKIAEBON YEPBbD,
JUCHLIA, JUCTOBOM omaj, opel, €X. Kakoll M3 OpraHu3MOB HCIOJHSET POJIb KOHCYMEHTa
TPEThEro nopsiika?
ITpaBwiio rmacut: «ronbko 10% oSHeprum mocTymaer oOT KaXKIOrO IPEIbIAyLLEro
TPO(UIECKOTO YPOBHS K MOCIENyomeMy». Paccuntalite BeTMUuHy MEPBUYHON MPOTYKIIUU
sKkocuctembl (B kJ[k), ecnmu Ha ypoBeHb KosnoBpaTku mepenuio 3250 x/lx. B mo6oit u3
MUIIEBBIX LIETIEeN KOJIOBpaTKa HaxoJIuTcs Ha ypoBHEe koHcyMmeHTa II mopsinka. O0bsicHuTE
CBOM PaCUETHI.
[TpaBmwiio rnacut: «ronbko 10% sHeprum nocTymaer OT KakIOro IpeblAyIIero
Tpo(UYECKOr0 YpOBHS K Iocienywouemy». Paccunraiite pasmep nepBUYHON To010BOM
IPOAYKIMH 3KOcUCTeMBI (B KJ[Xk), eciiu Ha ypoBeHb Mbliny nepenuio 28000 x/lx. B nroboit
U3 MUIIEBBIX LeNel MBI HAXOJUTCA Ha YpoBHE KOHCyMeHTa | nopsnka, OObsICHUTE CBOU
pacu€rsl.
ITpaBmwiio rmacut: «ronbko 10% oSHeprum mnocTymaer oOT KaXKIOro IPEIbIAyLIEro
Tpo(hHUeCKOTO YpOBHS K MOCHIeayroImeMy». Paccunrtaiite konmdecTBo sHepruu (B kJ[K),
KOTOpO€ MEPEUJIET Ha YyPOBEHb KPOJIMKA IPU NIEPBUYHOM T'OA0BOM NMPOIYKIUU dKOCUCTEMBI
45000 x/Ix. B 1060 u3 MUIIEBBIX LMW KPOJIMK HAXOIUTCS Ha YpOBHE KOHCyMeHTa |
nopsiika. OObsACHUTE CBOU PACUETHI.

BriBoja no paGorte

IIpakTnueckoe 3anaTeNe 10 «OTX0bI TPOU3BOJACTBAY

Ienab: a) packpbITh COBpEMEHHOE BO3/EHCTBHE YelloBeKa Ha Ouocdepy 1 mpodeMbl yTUIIU3aLUN
HPOMBIIIJICHHBIX OTXO0B; 0) paCCMOTPETH CIIOCOOB! YTHIIN3ALUHU IPOMBIIIUIEHHBIX OTX0/I0B
Oo0opynoBanme: paboyast TeTpa/ib, KOMIBIOTEPHI C BBIXOJOM B VIHTEpHET

Xox padoTsl
1. O3HakoMHTbCA C TEOPETUUECKUM MaTepUaioM
2. BpImonHUTH 3a1aHUS
3. OTBeTHTH Ha KOHTPOJIbHBIE BOTIPOCHI

3amanmue:

1. TlpuBeauTe KOHKPETHBIE MPUMEPHI TIPOMBIIIJICHHBIX OTXOOB TI0 CTETIEHH WX OTTACHOCTH.

2. TloxaxxuTe B BUJE CXEMBbI JH000H cr1ocod nepepaboTKU WK yTHIIN3aLUuU
MIPOMBITIJICHHBIX OTXOOB.

3. 3amonnute Tabnuimy 1.

Tabnuna 1. Xapakrepuctuku cnoco0oB nepepaboTKy 0TX0JI0B

Ne

IL.II.

Cnioco06 nepepaboTku [TpenmytiecTBa criocoba HenocraTtku cioco6a
OTXOJIOB




1. Yro nonumaetcs noj moHstTueM «Perukmuary? Jalite moapoOHOe omrcanue mporecca.
2. Tlouemy BaxkHa BTopuuHas nepepadoTka orxonoB? [IpuBenure npumepsl.
3. Kak paznuuator MmeaunmuHckue oTxoab1? Kak ux yrumsupyt?
KoHTposibHbIE BONIPOCHI:
1. Yem oTimyaercst yTUin3aius ot nepepaboTKu OTXO/I0B.
2. Yro Takoe mpeaBapUTeNbHas COPTUPOBKA 0TX0/10B. Kak ee ocyIiecTBUTS.
3. Uto Takoe MUpoJiu3 U €ro OCHOBHBIE BUJIBI.
4. Koraa ymMmecTHO NpUMEHSATh KOMIOCTUPOBAHHUE OTXOJIOB.
5. IpuHIHUIIBEI pabOTHI MyCOPOCKHUTATETHHBIX 3aBOJIOB U X IKOHOMUYECcKas 3P PEKTUBHOCTD.
6. 3eMenbHAas 3aChIlKa OTXO/I0B U MIPaBUJIa €€ OPraHu3alllu.

IpakTnyeckoe 3ansitue Nell. Biansinue conuajabHO-IKOJIOTHYeCKUX (DAKTOPOB HA 310POBbE
yeJioBeKa

Hean. MccnenoBanre ypoBHs pabOTOCTIOCOOHOCTH B TMHAMHUKE.

N3yueHune yMCTBEHHOM pabOTOCIOCOOHOCTH ydaluxcs (CTyI€HTOB) HEOOX0AUMO Il KOHTPOJIS
3a (YHKIMOHAJIBHBIM COCTOSIHHEM IIEHTPAJbHON HEPBHOH CHUCTEMBI M €r0 M3MEHEHHEM 0]
NeicTBUEeM pa3iMyHbIX (akTopoB. YXyueHue pyHkuuonanbHoro cocrostuus LIHC npoucxoaur
IIPU Pa3BUTUHU YMCTBEHHOI'O YTOMJICHHS, CBSI3aHHOT'O C HANpSYKEHHOW M CIOXKHOW YMCTBEHHOM
paboToii.

HccnenoBanne MPOBOAWUTCS B Hadale W B KOHIE 3aHATHA. YPOBEHb pabOTOCHOCOOHOCTH
OIpesieNIIeTCsl ¢ MOMOIIBI0O METOAA «I03UPOBaHUS PabOThI BO BPEMEHH» C HCIOJIb30BaHUEM
KOppeKTypHbIX Ta0iaul AHpumoBa. JIocTOMHCTBOM OYKBEHHOTO TECTa SIBJISETCS BO3MOXHOCTh
OJTHOBPEMEHHOTO 00CIIeI0BaHuUs OOJIBIIIOrO KOJMYECTBA JIHII.

ITopsiiok npoBegeHust 00caeJ0BAHHUS.

1. UcnbiTyeMbIM pa3ziatoT OJaHKK TaOIUL U O0BSICHSIOT 3aganue. CyTh 3a7aHusl - BHUMATEIbHO
IPOCMAaTPUBATh KAXIYIO CTPOKY (CleBa HANpaBO, KaK YHUTAIOT KHUTY) U BBIYEPKUBATh OYKBbHI
(manpumep, X ogHOM yepToil, a U - nByms uepramu

2. OtmeuaeTcs BpeMs Hadana paboTsl U gaércs komanna «Hawamm paboty». Ilo ucreuenun 1
MUHYTBI pad0Ta OCTaHABIMBAETCS U HA KOPPEKTYPHOU TabJIMIIe OTMEYAETCSI YTOJIKOM MECTO, T1ie
3actain curHan «Crom;

3. 3ajaHue OCIIOXKHSETCA - MPOJIOJKATh BhIUEPKHMBAaHUE OYKB B MPEXKHEM IMOPSAKE, KPOME TeX
cJlydaeB, KOI'/ia Iiepeji yKa3aHHbIMU OyKBaMM CTOST Kakue-To Apyrue (Harmpumep, nepeq X Oyaer
ctoaTh B, a mepen U - 6yksa E), coueranne 3Tux OyKB IpeaaraioT noauepKHyTh;

4. B Teuenue 1| MUHYTHI TPOBOUTCS YCIOKHEHHAs: paboTa 10 MPOCMOTPY TaOJIHIL;

5. IlpoBenenue aHanu3a JaHHBIX HccaenoBaHus. J[ns oOpabOTKM KOPPEKTYpHBIX TaOIuIl
MOJICYMTHIBAETCS] KOJIMUECTBO MPOCMOTPEHHBIX 3HAKOB, 3a NIEPBYIO | MUHYTY, BTOPYIO 1 MUHYTY
U 32 2 MUHYTHl Bcero. [loAcunTHIBaIOT KOJIMYECTBO MPOCMOTPEHHBIX CTPOK, YMHOXkas Ha 40
(KoJMuecTBO OYKB B CTPOKE) M MPUOABISAIOT KOJINYECTBO HETIOJIHOM cTpoKHU. [TonydeHHbIe naHHbIe
3aHOCAT B TaOJUILY.

KosmyecTBeHHBIE TOKa3aTeNIn pabOTOCIOCOOHOCTH

KommuecTBo Hauamo 3ansaTus Komnern 3ansarus
MIPOCMOTPEHHBIX
3HaKOB IITYK % HITYK %

IlepBas 1 MmunyTa




Bropas 1 munyra

Bcero 3a 2 MuHyTBI

KadgecTBeHHBIC MOKa3aTEIH pa6OTOCHOCO6HOCTI/I

Hauano 3austus Kownern 3angarusa

KonnyecTBo MOMyIeHHBIX OMUO0K
mTyk | Ha 100 3HakoB | % | mTyk | Ha 100 3HakoB | %

IlepBas 1 Mmunyra

Bropas 1 munyta

Bcero 3a 2 MuHyTHI

IIpakTuyeckoe 3anaTue Ne 12. buorexHonorusi Kak Hayka U NMPOU3BOACTBO. OCHOBHBIE
HaNpaBJIeHUsI COBPeMEHHOI OMOTEXHOJIOTHHU

TemaS.1.bM0TexXH0JI0THH B :KM3HU KAXK/I0T0
Hess 3ansaTusi: O3HAKOMIIEHHE C TIOHATHEM «OMOTEXHOJIOTHSI»; PACCMOTPEHHE OCHOBHBIX Cep

eé IMPAKTUYCCKOI0 MPUMCHCHMUS.

3ananme 1: V3yunth yueOHBIN MaTepua.

1.IlonATHE O OMOTEXHOJIOTUH, LIETH U 33/1a4H

2. DTanbl CTAaHOBJICHUS OMOTEXHOJIOTHH.

3. OOBbEKTHI OMOTEXHOIOTHH.

4. CBsi3b OMOTEXHOJIOTUH C APYTUMH HAyKaMH.

5. Buapl 6notexnonoruit

6lIpupona u MHOrooOpasre GHOTEXHOJOTHUECKUX MPOIIECCOB

7. IlepcrieKTUBBI pa3BUTHS OMOTEXHOJIOTHH.

Bonpocsl

1.IIpuBeaute onpeneneHus TEpMUHA «OMOTEXHOJIOTUS.

2. Ilepeuncnure NpeAnOCbUIKN pa3BUTHs OMOTEXHOJIOTHH KaK HayKH U c(epbl MPOU3BOCTBA.
3.IlosicauTte npenmyIiecTBa OMOTEXHOJIOTUY epe]] TPAAUIIMOHHBIMU BUJJAMH TEXHOJIOTUH.
4.PaccMOTpUTE OCHOBHBIE I'PYMIIbI OMOJIOIMYECKUX 00BEKTOB, IPUMEHIEMBIX B OMOTEXHOJOTHH.
5.Ilepeuncnure u oXxapakTEpPU3yUTE ITAIB CTAHOBJICHHUS OMOTEXHOJIOTHH KaK HAyKHU.
6.0xapakTepu3yiTe 06JaCTi IPAKTUYECKOTO MPUIIOKEHHS] OMOTEXHOJIOTHH.
7.IIpomuTioCTpUpPyUTE TEHETUYECKYIO CBSI3b OMOTEXHOJIOTHH C APYTUMH HayKamHu.

8.IlosicHuTE BKJIal MUKPOOHMOJIOTUH B pa3BUTHE COBPEMEHHOM OMOTEXHOIOTHH.

9.IlpuBeauTe NOHITHE MUKPOOPTaHU3M, YHCTasl KyJIbTYpa, IITAMM.

10.0OxapakrepusyiiTe 3Ha4eHHE HMH)KEHEPHON YH3UMOJIOTUH JUIsl pa3BUTHS OMOTEXHOJIOTHH.
11.ITosicHuTe pOJIb F€HETUUECKON UHKEHEPUH B CTAHOBIIEHUU COBPEMEHHON OMOTEXHOIOTHH.
12.00bsICHUATE, B YEM COCTOMUT BKJIaJ KJICTOYHON MH)KEHEpUH B (POPMUPOBAHHH OMOTEXHOJIOTUU
KaK HayKu U cepbl MPOU3BOICTBA.

13.IlpuBeiuTe M OXapaKTepU3yWTE OCHOBHbIE BHJbI KiaccH(UKaluii OMOTEXHOIOIMYECKHX
IIPOLIECCOB.

IIpakTuyeckoe 3ansaTue Ne 13 Keiicbl Ha aHaM3 MHPOPMALUM O HAYYHBIX J0CTHKCHUSAX B
00J12CTH reHeTHYeCKHUX TeXHOJIOTH i, KJIeTOYHOI NHKeHePUH, NUIIEeBbIX O0HOTEXHOJIOTHH.
Tema5.1.5H0TEeXHOJIOTHH B KHU3HHU KAXKI0I0




Heab. M3yunts nHGOPMAIUIO O HAYYHBIX JOCTHKCHUAX B 00JACTH T€HETUYECKUX TEXHOJOTHIA,
KJIETOYHOW MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHI 1 e€ 3aIuTa
Xo/ 3aHATHSA
1.3amuTa kelica
Huckyccns
1.Kakas rinaBHas 1ei1b KJIETOYHOM UHXKEHEPUU?
2.Kaytoposib urpaet reHHas MH>KeHepusi B OMOTEXHOIOTUHU?
3. B yuem npeumyiecTBo npoiecca CHHTE3a reHOB?
4.KakoBbl I€PCIEKTUBBI FTEHHON MH)XEHEPUU YeJIOBeKa?
5. KakoBbl nepcnekTuBbl OMOTEXHOJIOTUH B MUIIEBON IPOMBIIIIIEHHOCTH?
6.YTo Ha3bIBAIOT pallMOHAIbHBIM NUTAaHUEM?
7.Y4t0 nipeAcTaBisieT cCOOOM MUIEBOM paIruoH?
8.B pe3ynpTaTe yero BO3HUKAET OKUpEHUE?
9.Kakyto nuiy Ha3biBatoT nosie3Hon? IIpuBenure npumep 310pOBOro MEHIO.
10.CoBpeMEHHOE COCTOSIHHE U TIEPCIIEKTUBBI Pa3BUTHS MMUIIEBON OMOTEXHOJIOTHH.
11. [IpumeHeHue NHILEBBIX J00ABOK U HHIPEIUEHTOB, IMOJYYEHHBIX OHOTEXHOJIOTHYECKUM
MyTEeM.

IIpakTuyeckoe 3ansitue Ne 14 Pa3puTne npoMbIlLIeHHOH OMOTEXHOJIOTMHU M €€ IPUMEHeHue
B JKM3HH 4€JIOBEKA, MOMCK M aHAIU3 HH(pOpManuy U3 Pa3JINYHBIX HCTOYHUKOB(HAYYHAS H
yueOHO-HAy4YHAs JINTepaTypa, cpeAcTBa MaccoBoi HH(popMmanuu, cetb UHTepHeT U Apyrue).
Heasb. M3yunts nHGOpMaLKIO O Pa3BUTHH IPOMBIIIJICHHON OHOTEXHOJOIMU U €€ IPUMEHEHHE B
JKU3HU YEJIOBEKA.

1.3amuTa kelica

Huckyccns

1.Kakue Hayku 0ObeqUHSIET MPOMBINUIEHHAs! OMOTEXHOJIOTUS?

2.Kak nmpou3Bo/ICTBa B3aUMOJCHCTBYIOT C OKpYKarollel cpenoi

3.B uem 3akitouaeTcst cMbIca 0€30TXOIHOW TEXHOJIOTUHU MOITY4YE€HHUSI TOTOBOTO MPOAyKTa?
4.Kakue mNpoayKThl MOXHO TOJYyYUTh HA IPOMBILUIEHHBIX NPEINPUATHAX B pe3yibTare
IPUMEHEHHS COBPEMEHHBIX OMOTEXHOJIOTUI?

5..TexHnonorus —310?

BriBoaBbI.

IIpakTnyeckoe 3amsatue Ne 15 OJTHyeckHe acHeKTbl pPa3sBUTHSA OMOTEXHOJIOTHI M
NpUMeHeHHe UX B KU3HHU YeI0BeKa
Ienb: mpoBecTH aHAJIN3 aCMIEKTOB PA3BUTHS HEKOTOPBIX UCCIEI0OBAaHUN B OMOTEXHOJIOTHH.
OO6opynoBanue: TEOPETUIECKUN MaTepUal 1Mo TeMe, KapTOUKU-3a/IaHuUs.
Xoxa paboThl.
3aganue 1.
BapuanT 1. M3yunre TeopeTnueckuii Mmarepuan rno teMe «bHoTeXHOIOTUH — 3TO...» U 3aMO0JIHUTE
TaOIHILy:

Bun GuorexHosnoruu Llenb nanHoro HanpasieHuss | Kparkuii 0030p nmpooiaembl

Bapuanr 2. 3yunte Teopernyeckuiit Marepuali rno reMe «KioHupoBaHue» 1 3aroHUTE TaOIUILy:

Bun GuorexHosnoruu Llens nannoro Hanpasienuss | Kparkuii 0030p mpobiaembl




3aganue 2. Crenaidte BBIBOABI 00 3THYECKUX MpolieMax OMOTEXHOJIOTUU U MPUMEHEHHUE HX B
YKU3HH YEI0BEKA

IpakTuyeckue 3ansaTuss Ne 16 - 17 PazpuTue OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUYECKHUX
cucreM (OnonHxenepus, OnonnpopmaTrka, OMOHUKA) U UX IPUMEHEHHUE B KHU3HHU YEJIOBEKA
Heab. M3yunTs HH(OpMALHIO O pa3BUTUU OMOTEXHOJIOTHH C IPUMEHEHUEM TEXHUYECKHX CUCTEM
(Omounxenepus, OuoumHpopmaTuka, OWOHWMKA) W HUX NPUMEHEHHE B JKU3HHM YEJIOBEKa,
PaccMoTpeTs ycTpolCTBO KUBBIX OPraHU3MOB B IIPUPOJE, KOTOPBIE YEIIOBEKA UCIIOJIB3YET B CBOEH
YKU3HU. BBISICHUTB, KaK 4eI0BEK UCIIONIb3YET HAyKy B CBOEH JKU3HH.

[Tpeamer uccnenoBaHus: 3HAHUS O IPUPOJIE, UCIIOIb3yEMBbIE UEIIOBEKOM, NP CO3/1aHUH OOBEKTOB
OMOHUKM B KU3HU YEJIOBEKA.

1.3amuTa kelica

Huckyccns

1.A xakumu npuOopamMu U HUHCTPYMEHTaMH, CO31aHHBIMU IIPUPOAOH, MBI IOJIb3yeMCs 1omMa?
2.MoseT i1 4eJIoBeK 000UTHCH 0€3 ITUX HHCTPYMEHTOB?

3. Kakoit 103yHT OMOHUKH?

4. Korpa chopmupoBaiack Hayka OMOHHUKA?

5. Kakoii ecTb cuMBOJI Yy OMOHUKH?

6. Koro MoHO c4YMTaTh OCHOBOIOJIOKHUKOM OMOHUKHU?

[TpuBenuTe npUMeEpsI KOIa 4€JI0BEK CO3a€T TO, YTO PUHOCHT I10JIB3Y.

Wnest npuMeHeHUs 3HaHUI O KMBOW MPUPOAE Ul PEIICHUs MHKEHEPHBIX 3a7a4 MPUHAJIEKUT
JleoHapno na BuHYM, KOTOpBIM MBITAJICA IOCTPOUTH JIETATENBHBIN ammapar ¢ MallylluMHU
KpBUIbSMH, KaK y NTUL: opHUTONTEpa. [locne BHUMaTenpHOro U3yyeHus nosiera ntul, Jleonapno
na Bunuu cripoektuposai cBoro nepyto (1485-1487 rr.).

l.pakoBHHA YIUTKH - TO CAMOOXJIAXIAIOUTUINCS JIOM;

2.X000T ciioHa - poOOTU3UPOBAHHAS PYKA;

3.KpbUIbsl CTPEKO3BI - COBPEMEHHBIE JIPOHBI;

4.¢popma NOABOJHBIX JIOJOK KOIHUPYET MO (GOpME MOPCKUX MIIEKOIUTAIOLINX;

5. MEMIIMHCKHE IIIIPULIBI - KONUPYIOT YKYC OChI WIIH ITYEIBL.

6. 3acté&xka-monHus. Takoe nzo0pereHre XX BeKa, KaK 3aCTEXKKa «MOJIHUSAY», ObIJIO CAETaHO Ha
OCHOBE CTPOEHHS Iepa NTHULlbl. bopoiku mepa pa3IuyHbIX MOPSJIKOB, OCHALIEHHBIE KPIOYKaMH,
o0ecreunBaroT Hajie’KHOE crienaeHne. CuuTaercs, 4To NepBblii MPOTOTUIT «MOJHUM pa3paboTan
aMepUKaHCKUN MH)XeHep-u3oOperarenb YUTKoOMO Jleo [[xkancoH, 3amaTeHTOBaB €ro 7 HOSOps
1891 rona 3a Homepom 504038 kak «3acTé&xky g o0yBu». IlyGnuke 3To n300peTeHne ObLIO
npeactaBieHo B 1893 romy, oAHAKO OHO OKa3aJ0Ch CIOKHBIM B U3TOTOBJICHUH U HEHANEKHBIM. B
HaIlleH )KU3HU 3aCTEKKA «MOJHMS 3aKPENMIIACh MPOYHO M KaXAbIN U3 HAC UMEET OJEXKy C TAKON
3aCTEXKKOM.

7. JIunyuka. HIBeinapckuilt nnxenep Jxopmx ae MecTpaip 4acTo Tyisul co cBoeil cobakoi u
3aMeTUJI, YTO K €€ LIEPCTU MOCTOSIHHO TNPWJINIAIOT KAaKHe-TO HENMOHSTHbIE pacTeHus. YcCTaB
IOCTOSIHHO YHUCTUTh CO0aKy, WH)KEHEp pPELIMJI BbIICHUTh MNPUYMHY, MO KOTOPOW COPHSIKU
npwmnaroT kK mepctu. UccnegoBaB B 1955 rogy geHomeH, oH ompenenusi, 4TO MpUITUTIAaHUE
BO3MOXHO Onarojiapsi MajJeHbKMM KpIOUKaM Ha IJI0Jax IypHHUIIHUKA (TaK Ha3bIBaeTCs ATOT
COpHSIK, peneiiHuka). B pe3ynbrare nHXKeHep 0CO3HANl Ba)KHOCTh CIETAHHOIO OTKPBITUS U Yepe3
BOCEMb JIET 3alaTeHTOBAl YAOOHYIO «IUMYYKy». B pe3ynbprare MH)KEHEp OCO3HAlI Ba)KHOCTh
CIENaHHOTO OTKPBITHS U Yepe3 BOCEMb JIET 3allaTeHTOBAJ yI0OHYIO «IHIy4Ky» Velcro, koTopas
CETrOHSI IIMPOKO UCIOIB3YETCS IPU U3TOTOBJIEHNU OJIEXKIbI.

8. JloToc u cynepkpacka. HaBepHsika Bbl HHOTJa 3aME€YaJIH, YTO JIEMIECTKU JTOTOCA BCETJa YUCTHIE
U KpacuBble. DTO NPOUCXOIAUT M3-3a CIELMAIBHOIO IOKPBITHS Ha JIENECTKaX, KOTOpPOE€ He
MO3BOJISIFOT YacTULAM TIpsA3M M NbUIM NPWIANHYTh K LBeTKy. Hemenkas kommanusa ISPO,
IPOM3BOIAIIAS KPACKH, TOTPATHIIAa HECKOJIBKO JIET Ha U3Y4YEeHHUE JaHHOTO (DeHOMEHa, IOCIIe Yero
co3/1ajla MHHOBALIMOHHYIO MPOAYKIHIO. ECau BBl pemnTe MOKpPacuTh JOM TaKOW KPacKoi, TO
HaBcerja 3a0ynere o ero Moiike. Brepsble 3(dekT moToca OTKpHUT HEMEIKUH OOTaHUK,



npodeccop bornckoro ynusepcutera Bunbrensm baptinort B 1990-x ronax.

9.0mHMUM W3 TEpPBBIX MMAMITHUKOB ApPXUTEKTYpHON OWOHWKH sBisieTcs OideneBa OamrHs,
OMOHMYECKUI PUHIIMIT KOTOPOH BOIUIOMIEH B €€ KOHCTpYKIuH. KoHcTpykius DiideneBoii Oamnu
UMEET CXOJHO€ CTpOEeHHEe C OepIoBOM KOCTbIO uelloBeka, M Ojarojmaps 3ToMy obusagaer
JIOCTATOYHOM MPOYHOCTHIO.

BriBoabl

6. HpI/IMepLI OLICHOYHBIX CPEACTB AJIA IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTreCralumn

6.1. TemaTn4eckne TeCTOBbBIC 3aJaHUA

Pasznen 1. Kuerka - cTpyKTYpHO-()YHKIIMOHAJIBHAS €IMHULIA KUBOTO
1. B xako# nepro i MUTOTHYECKOTO ITUKJIa yaBauBaeTcst koinuaectso JJHK?
1) B npecunTeTH4eCKUii nepuo;
2) B cuHTeTHYECKUI TIEPHO.T;
3) B nocTcuHTETHUECKUM TEPHO;
4) B meradase.
2. B xakoii nepruo1 NpOUCXOIUT aKTUBHBIN POCT KIETKH?
1) B nipecHHTETHYECKHIA IEPHO.T
2) B cunTeTHUECKUI TIEpUOL;
3) B mocTcuHTeTHYECKHIA TTEPUOT,
4) B mertadaze.
3. B kaxoii nepuoj >kM3HEHHOTO IIUKJIa KJeTka uMeeT Habop xpomocom u JJTHK 2n4dc u
TOTOBUTCS K JAEJIEHUIO?
1) B npecuHTEeTHUSCKHIT TIEPUOT;
2) B cunTeTHueckuii nepuos;
3) B mocTcHHTETHYECKHI TIEPUOI;
4) B metadase.
4. B kakoil mepwoJ MHTO3a HAaYMHAETCA CHUPATU3aLUS XPOMOCOM, PaCTBOPSIETCS siepHas
o0osouka?
1) B anadaze;
2) B npodase;
3) B renocdase;
4) B metadaze.
5. B kaxoif neproJ MUTO3a XpOMOCOMBI BEICTPAUBAIOTCS 110 KBATOPY KIIETKU?
1) B nmpodasze;
2) B metadasze;
3) B anagase;
4) B tenocdase.
6. B kako¥i mepro; MUTO3a XpOMATHIBI OTXOJIST JAPYT OT JPYTa M CTAHOBSITCS CAMOCTOSITSIIbHBIMH
Xpomocomamu?
1) B mpodasze;
2) B mertadase;
3) B anadase;
4) B tenodase.
7. B xakue nepruoasl MuT03a KomudecTBO xpomocoM u JIHK paBHo 2n4c?
1)B npodase;
2) B metadasze;
3) B anagase;
4) B tenodase.



8. B kxakoii nepuon muto3a konuaectBo xpomocoMm u JIHK paBHo 4n4c?
1) B nmpodasze;
2) B meradase;
3) B anadase;
4) B tenodase.
9. Kak naseiBacTcs HeakTuBHas yacth JJHK B kimeTke?
1)XpomaruH;
2) DyxpoMmaruH;
3) 'erepoxpomatuH;
4) Besa JIHK B Ki1eTKe akTHBHA.
10. B xakue nepro/Ibl KJIETOYHOTO UK KoaudaecTBo Xxpomocom 1 JIHK B kietke paBHO 2n4c?
1) B npecunTeTUUECKHIT IEPUOSI;
2) B KOHILIE CUHTETUYECKOTO NTEPUO/JIA;
3) B mocTcHHTETUYECKHI TIEPUOI;
4) B mpodase;
5) B meradase;
6) B anadase;
7) B tenodase.

Pa3nen 2. Ctpoenne u GQyHKIMU OPraHU3MA.
Tema 2.3. OHTOreHe3 pacTeHui, ;)KUBOTHBIX U YeJIOBeKAa

11. CxonbKo cemMs3a4aTKOB MOXKET OBITh B IeCTHUKE?
1) Becerna onum;
2) O6BIYHO PaBHO KOJIHUYECTBY CEMSIH;
3) OOBIYHO PaBHO KOJIMYECTBY IJIOJIOB;
4) PaBHO KOJIMYECTBY MECTHKOB.
12. IIBeTok — opran OecCITOJIOTO W TIOJIOBOTO pa3sMHOXKCHHsS. B dem mposBisercs Oecrionioe
pa3sMHOXeEHHE?
1) B obpa3oBanuu cemsH;
2) B obpa3zoBanuu 1MI0/0B;
3) B o6pazoBanuu criop;
4) B o6pazoBaHuM ramer.
13. Kakune gacTu iBeTKa 00pa3yroT OKOJIOIBETHHUK?
1) Yameuka U3 4alelucTHKOB;
2) BeHuuK U3 J1enecTKoB;
3) Yamreuka U BEHYHK;
4) Yameuka, BEeHYUK, aHAPOLIEH U TMHELIEH.
14. Yem npencTaBiieH My>KCKOH raMeTO(pUT LIBETKOBBIX pacTeHUI?
1) COBOKYIMHOCTHIO THIYMHOK;
2) ITbIIbLIEBBIM ~ MELIKOM;
3) Muxkpocmopoii;
4) ITbLIBbLIEBBIM 3€PHOM.
15. Yem npenicTaBiieH JKEHCKUN raMeTO(QUT [IBETKOBBIX pacTECHUI?
1) [Mectukowm;
2) 3aBs3bI0 MECTUKA;
3)Cemsi3avyaTKoM;
4) 3apoIbIIIEBBIM MEIIIKOM.
16. Yto oOpasyeTcs u3 om0 J0TBOPEHHOM sIIeKIeTKH?
1) Cewms;
2) ITmon;
3) 3aposbIi ceMeHu;
4) DHpocnepm.



17. Yro oOpa3yeTcs u3 Omja0J0TBOPEHHOH LIEHTPATbHOMN KIICTKU?
1) [Tnog;
2) Cemsi;
3) 3apojbIi ceMeHu;
4) Dupocnepm.
18. YUto oOpa3zyercst ©3 UHTET'YMEHTOB?
1) OK0JIONIOTHUK;
2) CemeHHas KOXYpa,
3) Dupocnepm;
4) Cemsaou.
19. U3 yero oOpa3zyercsi OKOJIOTUIOHUK?
1) VI3 uHTETYMEHTOB;
2) U3 creHoK 3aBs3H;
3) U3 nectuka;
4) U3 uBeronoxa.
20. KTo OTKpBII ABOMHOE OTUIOOTBOpEHUE?
1) C.I'. HaBamum;
2) N.B. MuuypuH.
3) H.U. BaBusos;
4) T. Meupeisb.

Pasznea 3. Teopusi 3BoJIIOIIUA
Tema 3.1. UcTopus 3BOJIONMOHHOTO YueHHsi. MUKPO3BOJIIOIUS.
21. Y.JlapBUH COBEPIINI KPYTOCBETHOE IyTEIIECTBHE:
1) B 1831 — 1836 roast.0;
2)B 1841 — 1846 ronpr;
3)B 1851 — 1856 romsr;
4)B 1865 — 1870 roppi.
22. HampapnstomuM  (pakTopoM TpU CO3MAHHM TOPOJ JOMAIIHUX JKUBOTHBIX U COPTOB
KyJIBTYPHBIX pacTeHuil [lapBuH cumnran:
1)I3MeHunBOCT®H;
2)HacneacTBeHHOCTH;
3)EctectBenHsblit 0TOOP;
4)HcKkycCTBEHHBIN 0TOOD.
23. HampapmsromuM (pakTopom, 00ECTIEYHBAIOIINM TOSIBICHUE MPHUCIIOCOOICHHOCTEH K cpele
oOutanus, JlapBuH cunTa:
1) U3MeHunBOCTS;
2) HacnencTBEHHOCTb;
3) EcrectBenHbIi 0TOOD;
4) UckyccTBeHHBIH 0TOOD.
24. B ocHOBE ecTeCTBEHHOTO 0TOOpa 1Mo J[apBUHY JICKUT:
1) Pa3zmMHOXeHME B TEOMETPUUECKON IPOTPECCU;
2) HacnencTBeHHOCTS;
3) U3MeHYHBOCTD;
4) Bopn0a 3a cyiiecTBOBaHHE.
25. Knura JlapBuna «IIpoucxoxieHre BUJ0OB IyTEM €CTECTBEHHOT0 0TOOpay BBIILIA!
1)B 1831 rony;
2) B 1836 rony;
3) B 1859 rony;
4) B 1882 rony.
26. YdeHsIii, eBa He onepenuBIINN J[apBiHA B OTKPBITUH JBMKYIIIUX CHIT YBOJIFOIIH:
1) A.Yomnec;



2) YU.Jlaitens;

3) XK.b.Jlamapk;

4) K.JIunneil.
27. AHTIIMIACKUI yYEHBIH, BBIIAIOIIMICS T€0JI0T M HATYPAIKCT, TOKA3aBIIHH, YTO T€0JIOTHIECKOE
CTPOCHHE HalleH IUIAHETHl MOCTOSHHO MEHSETCS B PE3yNbTaTe €CTECTBEHHBIX IPOLIECCOB U
OKa3aBIIUH OOJbIIOE BIUSHUE HA MUPOBO33peHue JlapBuHa:

1)A.Yonnec;

2)4.Jlaitens;

3)XK.b.JIamapk;

4)K.®.Pynrbe.
**28. OCHOBHBIE IBIKYIIHE CHIIBI 3BOIIONUY 110 J[apBUHY:

1)BuyTtpennee cTpeMieHHE K CaMOYCOBEPILICHCTBOBAHMUIO;

2)HacnencTBeHHOCTB;

3)1I3MEeHYUBOCTE;

4)YnpaxHeHUE WK HE YIPAKHEHUE OPraHOB MO/ BIUSHUEM CPEIIbI;

5)EctecTBeHHBIN OTOOD;

6)Ilepenaya mo HacIeACTBY OJArOMPHOOPETEHHBIX O] BIMSHUEM CPEIbI IIPU3HAKOB.
**29. Jlnunnas wes y xupada no JapBuHy nosiBuiIach B pe3yiapTaTe:

1) BHyTpeHHero cTpeMieHus K CaMOyCOBEPILIEHCTBOBAHUIO;

2) HacnenctBeHHOCTH;

3) UsmenunBocTy;

4) YnpakHeHus 0]l BIUSIHHUEM CPEJibl;

5) EcrectBennoro orbopa;

6)Ilepenaun no HacneACTBY OJArONPHOOPETEHHBIX MO/ BIUSHUEM CpPEllbl MPU3HAKOB.
**30. YueHsle, MpUHSABIINE aKTUBHOE YUacTHE B pacnpocTpanenuu uneil Jlapsuna:

1) A.Yomnec;

2) K.JIunsneti;

3) XK. b. Jlamapk;

4) A. Belicman.

IIpumeuanue: Borpockl momedeHHbIe 3BE3I0UKAMH, YKa3bIBAIOT Ha BEIOOP Oo0Jiee OJJHOTO
OTBeTA.

Tema 3.3. IIpoucxoxaeHne 4ea10BeKa - aHTPOMOTeHe3.
31. OOBSCHSI MPOUCXOXKICHNE YETOBEKa C MO3UIMIA KpearnoHn3Ma:
D)K. JIunsneit;
2)XK.b. Jlamapk;
3)4. JapBuH.
4)®. DOHrensbc.
32. [lomecTui1 yenoBeKa B IpyITy NPUMATOB, HO HEBEPHO OOBSCHUI IBUXKYILIUE CUIIBL:
1)Y. dapBuH;
2) XK.b. Jlamapk;
3) ®. DHrenkc;
4) K. JIunnei.
33. [TomecTnit yenmoBeka B TPYIIy MPUMATOB U MPUBEJ YOS TUTEIbHBIE TOKA3aTEILCTBA B ITOJIB3Y
POJICTBA YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIH:
1)Y. dapBuH;
2)K. Jlunsneii;
3)XK.b. Jlamapk;
4)®D. DHremnbC.
34. Packpblil 3HaUCHUE COUATBHBIX (PAKTOPOB B IBOJIOIIUH YEIOBEKa:
1)®. DHrensc;



2)K.b.Jlamapk;
3)4. JapBuH.
4)K. JIunneit
**35. PynuMeHThl, JOKa3bIBAIOIIKE POACTBO YEIOBEKA U MIIEKOMTUTAIONINX KUBOTHBIX:
1) PoxxnieHue pebeHKa ¢ XBOCTOM;
2) Kommunk u3 4—5 103BOHKOB;
3) Pa3zBuTHe CUIBHOIO BOJIOCSIHOTO ITIOKPOBA HA TEJIE;
4)Poxnenue peOeHKa ¢ JOMOIHUTEIbHBIMU TAPAMHU COCKOB;
5) apBHHOB OYrOpOK Ha yIIHOW paKOBUHE YEIOBEKa;
6) CHIIBHO Pa3BUTHIC KIIBIKH.
**36. ATaBU3MBI, JOKA3bIBAIOIIME POJICTBO YEIOBEKA U MIICKOIMUTAIONINX KUBOTHBIX
1) Poxxnenue pebeHKa ¢ XBOCTOM;
2) Kommunk 3 4—>5 1103BOHKOB;
3) Pa3ButHe CHIBHOTO BOJIOCSTHOTO ITOKPOBA HA TeJIe;
4) Poxxnenue pedeHKa ¢ TOMOIHUTEIbHBIMU [TApAMH COCKOB;
5) AapBuHOB OYTOpOK Ha yIIHOH PAaKOBUHE YEJIOBEKa;
6) CunpHO pa3BUTHIE KIIBIKU.
37. AtaBu3MamMu Ha3bIBAIOT:
1) SIBneHue peayKIMu OpraHoB, yTPATUBLIMX CBOE 3HAUEHUE;
2) Mopdodusuonoruueckue npeodpa3oBaHus, yIPOILIAIOIINE OpraHU3alUIo;
3) Ciiy4yaun Bo3BpaTa K IMpU3HAKAM MIPEAKOB;
4) Mopdodusnonoruueckue mpeodpa3oBaHus, MOBHIIIAIOIINE YPOBEHb OPraHU3AIINH.
38. PymumeHTamMu Ha3bIBAIOT:
1) SIBneHue peayKIMHU OPraHoOB, yTPATUBIIUX CBOE 3HAYCHUE;
2)Mopdoduszronornveckre mpeoOpa3oBaHusl, YIIPOIIAIONTUE OPTaHU3AIINIO;
3) Cnyuyau Bo3Bpara K MpU3HAKaM IMIPEIKOB;
4)Mopdodusnonornyeckre npeoOpa3oBaHus, MOBHIIIAIONINE YPOBEHb OPTaHU3AIIH.
**39. K conmanbHpIM (pakTOpaM OTHOCSTCS:
1)HacnencrBenHast ”3MEHUMBOCTD;
2)TpynoBas 1esITETbHOCTD;
3)EctectBenHsblit 0TOOP;
4)Peus;
5)O01ecTBEeHHBII 00pa3 KU3HU;
6)130ns1115, OMYJIALUOHHBIE BOJIHBI U Ipeii( TeHOB.
**40. K yenoBekooOpa3HbIM 00€3bsIHAM OTHOCHT:
1) ['u660oHa;
2) OpanryraHa;
3) llummnanse;
4) Topunny;
5)MapThIKy.
IIpumeuanue. Bonpocsl moMeueHHbIE 3BE3J0UKAMH, YKa3bIBalOT Ha BBIOOp OoJiee OAHOr0o
OTBETA.

Paznea 4. Ixonorus
Tema 4.1. Ikonornyeckue GpaKToOpbl U Cpebl KU3HU.
41. TepmuH «Kkonorus» B 1866 1. mpeanmoxu:
1) XK.b. Jlamapk;
2)Y. lapBuH;
3)2. I'ekkenp;
4)B.H. Cykaues.
42. BepHoe ompe/ereHue:
1) Dkosorust — Hayka, U3ydaromias *KHBbI€ OPraHU3MBbI;



2) DKonorus — HaykKa, U3ydaromias cpey OOMTaHUs KHUBBIX OPraHU3MOB;
3) Okosorust — Hayka, U3y4arolias BOIPOChl OXpaHbl IPUPOJIBI;

4) Dxosnorus — Hayka, U3y4arollas B3auMOOTHOLIEHUSI )KUBBIX OPraHU3MOB JIPYT C

JPYTrOM U CO Cpeloi oOuTaHusl.
43. lpennpusrue, UMEIOIIEE OYUCTHBIE COOPYKEHHS, PEKOMEH/IYETCSl CTPOUTH!
1) Ha 6epery B ropose;
2) Ha Gepery Bblle ropoaa;
3) Ha Gepery Hmke ropoja;
4)JIyuiie HE CTPOUTD.
44, BepHoe ompe/iencHue:

1) Oxonornveckue GpakTopsl — (PAKTOPBI Cpe/Ibl, BO3ACHCTBYIOIINE HA OPTaHU3M;
2) Okonornyeckue pakTopsl — (PAKTOPHI HEXHUBON MPUPO/IBI, BO3ACHCTBYIOLINE HA

OpraHu3M;

3) DOxonorudeckue (HakTopbl — (HAKTOPHI JKUBOW IMPUPOJIBI, BO3JACHCTBYIOIIHE Ha

OpraHu3M;

4) Dxonoruyeckue PakTopsl — aHTPONOTeHHBIE (haKTOPbI, BO3ACUCTBYIOIINE HA

OpTaHu3M.
**45. K abnotnueckuM pakTopam OTHOCSTCS:
1) Cser;
2) Cmor (3arpsisHeHHE aTMOc(]epbl) HaJl TOPOIOM;
3) IloBbIeHHBIH ypOBEeHb paguanuu B 30He YepHoObuTECKOM ADC;
4) BnaxxHOCTh BO3/yXa.
**46. K Onotnaeckum GpakTopaM OTHOCSTCS:
1) BuyTpuBHI0BbIE B3aUMOOTHOIICHHUS,
2) MexBH10BbIE B3aMMOOTHOIICHUS;
3) AHTPOTIOTEHHOE BIUSHUE;
4) ConéHocTh BOABI B MOPE.
**47. K anTponoreHHpIM (pakTopaM OTHOCSITCS:
1) Ocymenue 60J10T;
2) Cmor (3arpsizHeHue atMocdepbl) HaJ TOPOAOM;
3) [IpomsbliieHHOE 3arpsi3HEHNUE BOJJOEMOB;
4) Con€HOCTh BOJIBI B MODE.
48. OrpannunBaromuii GakTop (onpenaencHue):
1) 3uauenue QakTopa, WHTEHCHBHOCTH KOTOPOTO MEHBIIE HHUKHETO
BBIHOCJTHBOCTH;
2) 3unadyenue (QakTopa, HWHTEHCHUBHOCTH KOTOPOTO OOIBIIE BEPXHETo
BBIHOCJTHBOCTH;
3) ®axTop, 3HAUEHHE KOTOPOTO BBHIXOUT 32 MPEAEIbl BHIHOCIUBOCTH;

4) ®akTop, 3HaYEHHE KOTOPOTO MPUBOAUT K YTHETECHUIO )KU3HEIEATEIbHOCTH.

49. buonornyeckuil ONTUMYM:
1) Haunmydiee couetanue yciaoBHil;
2) OnTuManbHOE 3HaYeHHEe OTAENbHOTro (hakTopa;
3) OnTuMmanbHOE coueTaHne OMOTUYECKHUX (PaKTOPOB;
4) OnTuManbHOe 3HaYeHHe abNOTUYECKHX (aKTOPOB.

npezena

npezena

IIpumeuanue. Bonpocsl momeueHHbIe 3BE3/J0YKaMHU, YKa3bIBalOT Ha BEIOOpP OoJiee 0JHOTO

OTBCTA.
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50. B ¢opme xuMmMuueckux CBsize 0Opa30BaHHOIO OPraHUYECKOro BelIecTBA JyOpaBa
AKKyMYJIHUPYET:

1)0,04% >Hepruu coJIHEYHOIO CBETA;

2)1% sHepruu COIMHEYHOTO CBETA;

3)5% sHepruu COJTHEYHOTO CBETA;

4)10% sHepruu COTHEYHOTO CBETA.
51. Pacxonyercst paCTEHUSIMU B IIPOLIECCE IBIXAHUSA:

1)90% 06pa30BaHHOT0 OPraHUYECKOTO BEIIECTRA.

2)50% 00pa30BaHHOI0 OPraHUYECKOTO BEILECTBA;

3)30% 06pa30BaHHOTO OPraHUYECKOIO BEIIECTBA;

4)10% 00pa30BaHHOTO OPTaHUYECKOTO BEILLIECTBA.
52. DHeprusi COJHEYHOTO CBETa IEPBOHAUYAIBHO 3alacercs B BUJE XHUMUYECKUX CBsi3ei
00pa30BaHHOI'0 OPraHUYECKOI0 BEIIECTBA:

1) PenynienTos;

2) KoHcymeHTOB;

3) [IpoaytieHTOB;

4) I'ereporpodos.
53. [lepexoaut Ha ceAYIONUUI YPOBEHb MUIIEBOM 1IeTIH B (hOpMe MPUPOCTa OMOMACCHI B CPETHEM:

1)100% »Hepruu cheACHHON MHUILH;

2)50% sHEpruu CheACHHOU MHIIIHN;

3)10% »>Hepruu CheAeHHOM MUIIH;

4)1% sHepruu CheICHHON MHUIITH.
54. B sxocucTeme nporCXO/IUT:

1) KpyroBopoT BeliecTB U SHEPTUH;

2) KpyroBoport 3Heprumu.

3) KpyroBopor BeliecTs;

4) OnHOHAIPaBJIEHHBIN MOTOK BEIIECTB U SHEPTHH.
55. DHeprusi COJIHEYHOrO CBeTa, MpeoOpa3oBaHHAsT B HSHEPrUI0 XHUMHUYECKUX CBsI3eH
OpraHMYECKOIo BEIIECTBA:

1) IlepenaeTcs mo LensM MUTaHUS U PACCEMBAETCS MPH IbIXaHUU HA KaXJIOM IHUIIEBOM
ypoBHe; 2) IIpoucxoaut KpyroBopoT SHEPTUU B IKOCUCTEME;

3)Ocraetcs B popme 00pa3oBaHHOIO OPraHMUYECKOTO BEIIECTBA;

4) BeckoHeyHO nepeaeTcs Mo UEensM MUTaHUS.
56. [leTpuTHbIE MUIIEBbIE LIENTN HAYMHAIOTCS:

1)C pactenui;

2)C XUBOTHBIX;

3)C penyieHTos;

4)C opraHM4ecKoro BelecTBa OTMEPIIUX OPraHU3MOB.
57. llens muTaHus: (PUTOIIIAHKTOH, 300TUIAHKTOH, PBIOBI, nenbduH. Ha mpupoct OGmomaccsl
Kaxaoro ypoBHs mnpuxoautcs 10% ot cbenenHoil numm. Macca aenbpuna 50 kr, macca
ChEIEHHOT0 (PUTOIUIAHKTOHA!

1)500 kr;

2)5000 xr;

3)50 000 kr;

4)500 000 «kr.
58. buomacca KOHCYMEHTOB 2-ro mHopsijika 0ojblle OMOMacchl KOHCYMEHTOB 1-ro mopsjka, a
O6romMacca KOHCYMEHTOB 1-To mopsijka OoJblle 4yem OuomMacca MpOIYLEHTOB, «II€PEBEPHYTAs
nupamuia GuoMacchl:

1)B tynape;

2)B raiire;

3)B mopsx;

4)Takoro He MOXKET OBITh.



59. Macca KaxJ0ro MOCIEIYIONIET0 YPOBHS B MHUIIIEBOM IIENMHU MPOTPECCUBHO YMEHBIIACTCA. DTO
MIPaBUIIO:

1) [umeBoi uemnu;

2)[Tupamu el GOMACCHI;

3)[Iupamu bl aHEpruy;

4)ITumeBsIX CBSI3EH.

6.2 KoHnTpoJibHbIE padoThI

6.2.1 KonTposabHast pabora Ne 1 « MosiekyJISIpHBIi yPOBeHb OPTraHU3ALMHU KU3HID)
Bapwuanr 1.
. XUMHUYECKHE 3JIEMEHTHI YIJIEPO, KUCIOPO/I, BOAOPO/ U a30T HA3BIBAIOT ...
. Paznuuus Mmexay )KUBOM M HEKMUBOU MPUPOJION BOSHUKAIOT HA ... YPOBHE.
. B cocTaB ropMOHOB IIUTOBUIHOM KEJIE€3bI BXOJUT MUKPOAJIEMEHT ....
. Mosnekyina reMorjaoOuHa COACPIKUT UOHHI .. ..
. BemectBa pactBopuMbIe B BOJie, HA3bIBAIOT .. ..
. IIpu monHOM OKHCJIEHUH | T. JUIUIOB BBIIEIAETCS ... SHEPTHUU.
. AMMHOKHCJIOTBI, BXOJSIINE B COCTaB O0EIKOB, OTJIMYAIOTCS APYT OT JApyra ...
. [Iponecc paspyiieHust IepBUYHON CTPYKTYphI OeIKa Ha3bIBaeTcs .. ..
9. MoHnomepamM# HyKJICMHOBBIX KUCIIOT SIBJISIFOTCS ...
10. benku, BIUAOIIME HAa CKOPOCTh OMOXMMHYECKHMX IPOIECCOB B  KIETKE,
HAa3BIBAIOTCS

01N N kW

11. CtpykTypHBIil moarcaxapuJi pacTeHuH . ...

11. CtpyKTypHBIil IOJIMCAXapyl PacCTEHUH ...

12. Pe3epBHBIN NOIHMCaXapH]l )KUBOTHBIX U TPHUOOB .. ..

13. BropuuHas cTpykTypa Oesika npeacTaBisieT co0oi ...

14. benku akTHH ¥ MHO3UH BBITIOIHSIIOT ... ()YHKIIHIO.

13. BropuuHast cTpykTypa 0enka npeacrasiseT co0oH ...

14. benku akTUH U MUO3UH BBITIOJIHSIOT ... (PYHKIIHUIO.

15. Tlonucaxapuipl MO OCOOEHHOCTSIM MOHOMEPOB OTHOCSTCS K TpyIme
61ONOIMMEPOB

16. Ilponecc cunrtesa HoBo 1ienu JIHK Ha marpure Ha3piBaercs ...

OMOTIOIMMEPOB.

17.Bmecto TuMuHa B cocTaB HykiieoT10B PHK BXoauT a3oTricTo€ OCHOBAHME ...

18.@parmaent monekynsl JHK, kogupyronuii oguH noiunenTua Ha3bIBaeTcsl. . .

19.BropnuHyto CTpYKTYpY B BUJE KJIEBEPHOIO JINCTAa UMEET MOJIEKYIIA. . .

13. Bropuunas cTpykTypa Oenka npeacTaBisieT coOoH ....

14. benku akTHH U MMO3UH BBIIOJHSIOT ... (YHKIHIO.

20.KonuuecTBeHHBIE 3aKOHOMEPHOCTH COZIEP>KAHUS a30TUCTBIX OCHOBAHUM B MOJIEKYJIE
JHK ycranosu...

BapuantNe2

1.Ha syiieMeHTapHOM ypOBHE pazianudusi MEXAY )KMBOW U HE)KMBOW IIPUPOJIOH. . .

2.B cocraB MoseKyIIbl XJI0poduiia BXOIAT HOHBI METaIA. ..

3.01pHbI€ CTPYKTYpBI XBOILEH U TUATOMOBBIX BOJOPOCIEH coaepkKaT COETUHEHNS. . .
4.bnarosiapst MOJABUKHOCTH MOJIEKYJI, BOJAA MOKET BBITIOIHATS. .. ()YHKIIUIO.

5.II0 OTHOLIEHHUIO K BOAE JIUIUIBI OTHOCATCSA K IPYIIIE. .. COEAUHEHUN

6.11pu moaHOM OKHMCIIEHNH IT. YyIiIeBOJOB BBIAEIAETCS ... SJHEPTUH.

7.110710BBIE TOPMOHBI ¥ TOPMOHBI HAJATIOYEYHUKOB CUHTE3UPYIOTCS B OPTAaHU3ME H3. ..



8.BbICOKOMOIIEKYISIpHbIE OpraHUYEeCKHE COCAUHEHMs, MOJEKYJIbl KOTOPBIX COCTOAT W3
0O0JIBIIOrO KOJIMYECTBA MPOCTHIX MOJIEKYJI, HA3BIBAIOT. ..

9.MonHoMepamu OEJIKOB SIBJISFOTCS. ..

10.IIpouiecc BOCCTaHOBJIGHUS TIPUPOJHONW CTPYKTYpbl Oenka rmocie oOpaTHMOi
JIeHaTypaluy Ha3bIBAETCHl. ..

11.CTpyKTYpHBIi MoMMcaxapu/] >KUBOTHBIX TPUOOB U TPHOOB. ..

12.0cHOBHO pe3epBHBII MOIMCAXAPU]] PACTEHUIL. . .

13.IlepBuuHas CTpyKTypa Oenka yIep>KUBACTCS. . .CBI3SIMHU

14.benky KOJIareH v 3JIACTUH BBITOJHSIOT. .. (DYHKIIUIO

15.benku ¥ HYKJICHMHOBBIE KHCJOTBI IO OCOOCHHOCTSM MOHOMEPOB OTHOCATCS K
rpymnre. . .OMonoJINMEpPOB

16.ITpornecc ynBoenus monekynbl JIHK ocymectBiser pepMeHT. ..

17.IMonmunykneoruansie nenu JJHK pacnonoxens! apyr NpoTUB Apyra Mo NpUHIMUIY ...

18.Anenunossie nykieotuasl JJHK u PHK otinuyarores. ..

19.Bce Buasl PHK cuntesupyrores. ..

20. YcranoBun makpoMmolnekyisipHyio ctpyktypy JAHK, a Taxxe moctpomnu mozens
mounekyibl JJHK yuénsle... u...

6.2.2 KonTpoabHas pabora Ne2 «CTpoeHue M (pyHKIIMH OPTraHU3MOB)
Bapuanrl
Al. Beibepute npumMep opranusma, UMEIOUINI T0CTaTOUYHO MPOCTOE CTPOCHUE Tea
1) narymika TpaBsiHas
2) TOKIeBOU YEPBh
3) am&06a 0OBIKHOBEHHAS
4) cimporupa
A2. I'pynmbl KJIETOK U MEXKKJIETOYHOTO BEIIECTBA, CXOIHBIC TI0 CTPOCHUIO, TPOUCXOKICHUIO
BBIMIOJHSAEMBIM (DYHKIIUSM, HA3bIBAIOTCS
1) TkaHm
2) oprasbl
3) cucTeMbl OpraHoB
4) opranusm
A3. [lensmuecs KIETKH PACTEHHsI OTHOCATCS K TKaHU:
a) oOpazoBaTeNbHON
0) MeXaHUYECKOU
B) TIOKPOBHOM
T') OCHOBHOM
A4. CeMeHa roJIOCEMEHHBIX U MMOKPHITOCEMEHHBIX 00pa3yloTCs U3
1) cems3auaTKOB
2) 3aBSA3U MECTUKA
3) OKOJIOIIOTHHUKA
4) NbUIBLIEBBIX 3€pEH
AS. Tloazemublii moOer OTIMYaeTCsl OT KOPHS HATUYUEM Y HETO
1) mouex
2) 30HBI pocTa
3) cocynoB 4) KOpsl
A6. TkaHb, KIIETKH KOTOPOU CIIOCOOHBI K COKPAIIIEHUIO, Ha3bIBACTCS
1) snuTenuanbHas
2) coequHUTEIbHAS
3) MbITIIeUHAS
4) HepBHas



A7. Hortu 4enoBeka sBISIOTCS MPOU3BOIHBIMU
1) sugepmuca
2) cOOCTBEHHO KOXKHU
3) coeTMHUTEIBHON TKaHH
4) MOKOKHO-KUPOBOH KJIETYaTKU
AS8. IIpoyHOCTH M YIIPYTrOCTh KOPHIO 00€CIIeUnBaCT TKaHb
1) noxpoBHas
2) oCHOBHas
3) npoBosIas
4) MexaHuueckas
A9. Kakue >xMBOTHbIE HUMEIOT HapY>KHbBIN CKEJIET U3 XUTHHA
1) ABycTBOpUATHIE MOJIITIOCKH
2) yepenaxu
3) WICHHUCTOHOTHE
4) OprOXOHOTHE MOJUTIOCKU
A10. B cBs3u ¢ mpsIMOXOXKACHHEM OIOPOM JUIsi BHYTPEHHHX OPIraHOB OpPIOIIHOW IOJOCTH
YEJIOBEKA CITYKHUT
1) Ta3
2) rpynHas KJeTKa
3) nnadparma
4) MO3BOHOYHUK
All. CBolicTBO OpPraHoB pacTE€HUN HU3rHOATHCA MOJ BIUSHUEM CHIIBI 36MHOTO MPHUTSHKEHUS
Ha3bIBAIOT
1) rugpoTponuzmMom
2) ¢poToTponU3MOM
3) reoTponu3zMoM
4) XeMOTpOIU3MOM
Al12. JIBUKETCS C TOMOIIBIO PECHUYEK
1) uady3opust CTUIOHUXHUS
2) popamunudepa
3) sBryieHa 3enéHas
4) ManspuiHbIA napa3ut
A13. IIpu paszrudanuu pyku B A13. Ilpu pasrubanuu pyku B JIOKTEBOM CYCTaBe
1) paccnabnsitoTcs ABYTIaBast U TPEXTJIaBask MBIIIIIIBI
2) nByriaBas paccialisieTcs, a TpexriaBasi COKpalaeTcs
3) 06e MBIIIIIBI COKPAIAIOTCS
4) 00e MBIIIIIBI paccaabIIsTFOTCs
A14. KopHeBble BOJIOCKH 00€CTIEUNBAIOT
1) pocT KOpHS B TOJIIMHY
2) pocT KOpHS B AJIUHY
3) 3amuTy KOpHS OT COMPUKOCHOBEHUS C TTIOYBOU
4) moromnieHre KOpHEM U3 MOYBbI BOAbI 1 MUHEPAJIBHBIX COJEH
A15. Beibepute npocreiiliee, KOTOpOe HE MOKET MUTAThCSI KaK pacTeHUE
1) BonbBOKC
2) Xx1aMuA0MOHAIA
3) oObIKHOBEHHAsT ameda
4) 3eeHas IBIIICHA
A16. TTo crtocoby nutaHust OOJIBIIMHCTBO KUIIEYHOMOJIOCTHBIX SBIISIOTCS
1) carporpodamu
2) XUIITHUKAMHA
3) mapa3utamu
4) pororpodamu



Al7. B kakoM oOTzaene KHIIEYHHKA YEIOBEKAa NPOMCXOAMUT pACIIEIUIEHHE PACTUTEIbHOU
KJIETYaTKH

1) nBeHaaIATUIIEPCTHOM KUIITKE

2) TOJICTOM KHIIIKE

3) TOHKO# KHIIIKe

4) cremnoi KUIKe
A18. B mpotiecce IbIXaHus pacTeHUs 00eCIIeYHBAOTCS

1) sHeprueit

2) BojIOM

3) opraHMYeCKMMHU BEIIECTBAMU

4) MUHEPAJIbHBIMU BEIIECTBAMU
A19. I'mapa apimT

1) npu momo1uy BO3AYIIHBIX MELIKOB

2) Ipu OMOIIH TPaxeH

3) s)xabpamu

4) noruomast pacCTBOPEHHBIN B BOJI€ KUCIIOPOJI BCEH MOBEPXHOCTBIO Tella
A20. Kakue GpyHKIIUH BBITIOTHSIET KPOBEHOCHASI CHCTEMa HACEKOMBIX

1) yuactre B razoo0MeHe

2) TpaHCIIOPT T'a30B U OCMOPETYJIALUS

3) ydacTue B YaCTUYHOM pacILIEIIEHUH TUTATEIbHbBIX BEIIECTB

4) nepeHoC MUTATEIbHBIX BEIIECTB U MPOAYKTOB )KU3HEAESITEIbHOCTU
A21. OcHoBHas (yHKIMS MOYEK y MJICKONMTAIOMIMX XKMBOTHBIX M 4YEJIOBEKa - YAAJCHHE U3
opranusma

1) 6enkoB

2) nuiHero caxapa

3) *KMJIKHX TPOAYKTOB OOMEHa

4) TBEpABIX HEMEPEBAPEHHBIX BEIIECTB
A22. KiieTku snujiepMuca KoK B OpraHM3Me YellOBeKa BBIIOIHSIOT (DYHKIIUIO

1) 3amuTHYIO

2) TpaHCTIOPTHYIO

3) 3amacaronryro

4) nmpoBenieHUsI BO30YXKACHUS
A23. 3amuTy opranu3ma 4ejaoBeKa OT Uy>KEpPOJHBIX TeJI U MUKPOOPTraHU3MOB OCYILECTBIISIOT

1) nefikouuThl, WK Oesble KPOBSHBIE KIETKU

2) SpUTPOLIUTHI, WJIA KPACHBIE KPOBSHBIE KIETKU

3) TPOMOOLUTBI, UM KPOBSIHBIE IITACTUHKU

4) »xuaKas 4acTh KPOBH — IIa3Ma
A24. JlelicTBre pa3apaxuTeei BbI3bIBAET BOSHUKHOBEHUE HEPBHOTO UMITYJIbCA B

1) 4yBCTBUTENBHBIX HEHPOHAX

2) nBUTaTEIbHBIX HEHpPOHAX

3) peuenTopax

4) BCTaBOYHBIX HEHpPOHAX
A25. AKCOHBI — OTPOCTKHU HEPBHBIX KJIETOK, KOTOPBIE BBIXOIAT 3a MPEEIIbl [IEHTPAIbHON HEPBHOMN
CHCTEMBI, COOMpAIOTCS B MyYKU M 00pa3yIoT:

1) nokopKOBBIE Spa

2) HEpBHBIE Y3JIbI

3) KOpy MO3KeUuKa

4) HepBHI
B1. YcTanoBuTe COOTBETCTBHE MEX1Yy IPU3HAKOM U THUIIOM KHUBOTHBIX

1) Unenucronorue

2) XopaoBblie

A) He3aMKHYTasi KpOBEHOCHAsI CUCTEMA



b) BHyTpeHHuli ckener — xopaa
B) HepBHas TpyOka pacrosiokeHa Ha CIIMHHOW CTOPOHE Tesa
') 6promrHas HepBHas 1enovka /1) 3aMKHyTasi KPOBEHOCHAsi CUCTEMa
E) unenucTeie KOHEYHOCTH
B2. OcobenHoCcTh 6€3yCIOBHBIX pe(hICKCOB 3aKII0YACTCS B TOM, YTO OHH
1) oOecrieunBarOT NOPUCIIOCOOJIEHHE OpraHu3Ma K MEHSIOIUMCS  yCIOBHSIM
OKPYKaroIlEe cpebl
2) ABISIOTCS MPU3HAKOM, XapaKTEPHBIM ISl OTAEIbHOM 0COOM BUIA
3) obecreunBarOT MPUCIOCOOICHNE OpraHi3Ma K MMOCTOSIHHBIM YCIIOBHSIM CPEIIb
4) xapakTepHBbI IJIs1 BCeX 0coOei Buaa
5) ABIISIOTCS BPOXKJIEHHBIMU 6) HE MEepeAaroTCs 10 HACJIEICTBY
B3. YcranoBute, B Kakoil mocie0BaTeIbHOCTH B OPraHU3Me YeI0BeKa KPOBb MPOXOIUT MaJbIi
KpYyT KpOBOOOpaIleHusl.
l)neBoe mpexacepaue 2) JErovyHbIC KamWUIAPbl 3) JICTOYHBIC BEHBI 4) JICTOYHBIC
apTepuu S) MpaBbIi KEITyI0UEK
Cl. B d4em mnposiBIs€TCsS YCIOXHEHUE CTPOCHUS KPOBEHOCHOM CHCTEMBI Y
36MHOBO/JIHBIX 10 CPAaBHEHUIO C pblOaMu?
Bapuanr 2.

Al. I'pynmbsl OJHOKJIETOYHBIX WJIM MHOTOKJIETOYHBIX 0CO0CH, 00BeTUHEHHBIX ISl COBMECTHOTO
CYIIIECTBOBAHMSI, OTHOCATCS K:
1) rereporpodam
2) aHaspobam
3) KOJIOHUAJIBHBIM OpTraHu3MaM
4) pyHkuHOHANBHON cucTeMe
A2. BpemeHHOE 00bEJMHEHNE OPTraHOB M CUCTEM, HANPaBJIEHHOE HA JOCTHKEHHE HEOOX0IUMOTO
OpraHu3My pe3yJibTaTa, Ha3bIBaeTCs
1) TkaHu
2) ¢byHKIIMOHANIbHAS CHCTEMA
3) cucrema opraHos
4) opranusm
A3. K mpoBoisiiiel TKaHH OTHOCSITCS:
a) cToNI0YaThIe KIETKH JTUCTa
0) KOpHEBBIEC BOJIOCKHU
B) YCThUYHBIE KJIETKU
') CHTOBHU/IHbIE TPYOKHU
A4. K BeretaTUBHBIM OpraHaM pacTCHUH OTHOCUTCS
1) uBetok
2) mon
3) cTebenb
4) cems
AS. [Ipuiblia HBETKOBBIX pacTeHUl GopMuUpyeTcs B
1) cems3avarke
2) pbUIblIe MTECTUKA
3) ThIUMHKAX
4) 3aBS3U TIECTUKA
A6. KneTku kakoi TKaHU CITIOCOOHBI IPOU3BOIUTH OMOJTOTHYECKN AKTHBHBIE BEIIECTBA (CEKPETHI)
1) snuTenuanbHast
2) cCoeTMHUTETbHAS
3) MbITIeUHas
4) HepBHas
A’7. B nonepedyHonosocaToni MpIIIEYHON TKaHU, B OTJIMYUE OT IIaIKOMN
1) KJIeTKU BEpEeTEeHOBUAHbBIE



2) B KJIETKaX UMEETCS OJTHO PO
3) KJIETKU MHOTOSIIEpHbBIE
4) HacTymaer MeJJICHHOE YTOMJICHHE
AS8. IIpoyHOCTh M YIIPYTrOCTh PACTCHHIO 00ECIICUNBAIOT
1) cocynbl 1peBeCUHbI
2) CUTOBUJIHBIE TPYOKH JTyOa
3) BosIOKHA J1y0a M JpeBECHHBI
4) kaMOui
A9. HapyxHbIi1 CKeeT, COCTOSIINI U3 XUTHHA, UMEIOT:
1) ’KyK-IJIaByHELl U CTPEKo3a:
2) ackapujia ¥ OCTPHIIA;
3) GOJIBIIION ¥ MaJIbIi IPYAOBUKH;
4) xapacu ¥ KapIibl.
A10. B opranusme 4esnoBeka NoJiyoJABUKHOE COCIMHEHUE KOCTEH XapaKTEepHO ISt
1) ckeneTa roJIoBBI
2) MO3BOHOYHUKA
3) ruieueBoro nosica
4) Ta3oBOrO Mosca
All. CBoiicTBO mOOETOB pacTH MO HANIPABJICHUIO K CBETY HAa3bIBAIOT
1) rumpoTpOnU3MOM
2) hoToTpONIU3MOM
3) reoTponu3MOM
4) XeMOTpOIU3MOM
A12. JIBukercs ¢ IOMOIIbIO KI'YTUKOB
1) am&6a 0OBIKHOBEHHAS
2) dopamunudeps
3) am&0a nu3eHTEepHitHAs
4) sBriieHa 3enéHas
A13. Pasrubanvie HOTH B KOJICHHOM CYCTaBE OCYILECTBIISCT
1) AByxTiaBasi MBIIIIA
2) TpéxriaBas MbIIIIA
3) "eThIpEXTriaBasi MbIIIIA
4) TpaneuueBHIHas MBIIIIA
Al4. Tloctynnenue B pacTeHUE BOJIbI, HEOOXOIUMOM 17151 POTOCHHTE3a, 3aBUCHUT OT
1) KOpHEBOTO AaBJIEHUS U UCTIAPEHUS BOJIbI IUCTHSIMU
2) CKOpPOCTH OTTOKA MUTATENbHBIX BELIECTB U3 JIUCTHEB KO BCEM OpraHaMm
3) CKOpPOCTH pOCTa M Pa3BUTHUS PACTCHUS
4) nporiecca JIeleHust U pocTa KJIETOK KOpHS
A15. HenepeBapeHHbI€ OCTATKH MUIIN Y HHPY30pUH TY(QEIbKU BBIBOJSTCS Yepe3
1) K1eTOYHBIN POT
2) nopomuiy
3) COKpaTUTENbHYIO BaKyOllb
4) nuuieBapUTEIbHYIO BaKyOJlb
Al16. JKMBOTHBIX, AJi1 KOTOPBIX XapaKTEpPHO KAK IOJIOCTHOE, TaK M BHYTPUKIETOYHOE
MUIIeBapeHue, OTHOCAT K
1) KMIIEYHOTIOJIOCTHBIM
2) MOJLTIOCKaM
3) KoJIbUATBIM YEPBAM
4) undyzopusim
Al7. SlnoBuThle BelecTBa, MONABIINE B OPraHU3M YelloBeKa ¢ MHIeil, 00e3BpEKUBAIOTCS B
1) moukax
2) neueHu



3) TOJICTOM KHIIICUHUKE
4) MOKETYJOUHOM JKele3e
A18. PacTenus B npolrecce AbIXaHUs
1) BBIAEISAIOT KUCIOPO/ U MOTJIOMIAIOT YIIIEKUCIIbIN ra3
2) MOrJIOHIAIOT KUCIOPO/ ¥ BBIACISIOT YIJIEKUCIBINA ra3
3) HaKaIUIMBAIOT SHEPTUIO B 00Pa3YIONINXCA OPraHMYEeCKUX BEIIECTBAX
4) CUHTE3UPYIOT OPraHUYECKUE BEIIECTBA U3 HEOPTAHUYECKUX
A19. Opranamu JpIXaHus HACEKOMBIX SIBIISIFOTCS
1) sxabpsr
2) nérkue
3) Tpaxen
4) Koxa U JIETKHe
A20. KpoBb y 10k/1€BOI0 YEPBS
1) 3amoyiHAET IPOMEXKYTKHA MEXKIYy OpraHaMu
2) TeyeT B KPOBEHOCHBIX COCYJIax
3) BbUTMBAETCS B MapHBIE BBIACIUTEIbHbBIE TPYOOUKH
4) 13 TIOJIOCTH TeJIa MOMAAAeT B KUIICYHUK
A21. CtpykTypHOH U (YHKIIMOHATBHON €AWHUIICH MTOYKU YeJIOBEKa SIBISIETCS
1) Heiipon
2) Hepon
3) MuouT
4) ocTreonuT
A22. Oco0eHHOCTh BHEUIHETO MOKPOBA PECMBIKAIOIIUXCS - HAJIMUKe
1) 0IHOCITOMHOTO 3MHAEpPMHUCa
2) pOroBbIX Yellyit
3) XUTUHOBOTO MOKPOBA
4) KOXHBIX JKeJe3
A23. JIeiKOUUTHI yYaCTBYIOT B
1) cBepThIBaHUU KPOBU
2) mepeHoce KUcaopoaa
3) nepeHoce KOHEYHBIX MPOYKTOB 0OMEHaA
4) YHUYTOXXEHUU YYKEPOJHBIX TEJ U BEILECTB
A24. Tly4yku IIMHHBIX OTPOCTKOB HEHPOHOB, MOKPHITHIE COEAMHUTEIbHOTKAHHON 000JI0YKOH U
pacIoyio’KeHHbIE BHE LIEHTPAJIbHOW HEPBHOM CUCTEMBI, 00pa3yroT
1) HepBbI
2) MO3KEUOK
3) CIMHHOM MO3T
4) xopy OOJBIINX MOTyLIAPUI
A25. PenienTopsl - 3TO UyBCTBUTENIbHBIE 00pa30BaHNUs, KOTOPHIE
1) mepenaroT UMITYJILCHI B LIEHTPAIbHYIO HEPBHYIO CUCTEMY
2) nepenaroT HEPBHbBIE UMITYJIbChl CO BCTABOYHBIX HEHPOHOB Ha UCIIOJIHUTEIbHbBIE
3) BOCHPHHHMMAIOT DPA3IpPAKEHUs M MPeoOpa3yloT SHEPrui0 pasipakuTeneil B
MIPOIIECC HEPBHOTO BO3OYXKICHUS
4) BOCHPMHHUMAIOT HEPBHBIE UMITYJILCHI OT UYBCTBUTENIBHBIX HEHPOHOB
B1. YcranoBuTe COOTBETCTBHE MEXK/TY BHIOM )KUBOTHOTO M OCOOCHHOCTBIO CTPOCHHUS €T0 Cep/Iia
1) TpéxkamepHOe 6e3 IeperopoIKM B KeEIyA0UKe,
2) TpéxkamMepHOe C HEMOIHOM MeperopoIKOi B KeTyJOUKe
3) yeTbIpéxKaMepHOe:
A) nippITKas sepuia
b) oObIKHOBEHHBIN TPUTOH
B) o3épnas msarymka



I') cunwmit kut
J1) cepast kpbica
E) cokoun cancan
B2. Ha 3BoHOK C ypoka:
1) pearupytoT et J10060r0 BO3pacTa 0JJMHAKOBO,
2) CXOIHO pearupyroT JAE€TH HIKOJILHOTO BO3pacTa,
3) npuobpeTaetcs pedIieKc B mporiecce KU3HH,
4) peduekc nepenaércs Mo HACIEICTBY,
5) pednekc sBHsSIETCS BPOKAEHHBIM,
6) pednekc He nepeaaéres 1Mo HACIEACTBY.
B3. YcranoBute, B Kakoil 10CI€10BAaTEILHOCTH B OPTraHU3ME U€JI0BEKA KPOBb IEPEABUTAETCS 110
00JILIIIOMY KPYTY KpOBOOOpaIeHUs
1) BeHbI OOJIBIIIOTO KpyTa
2) apTepuH roJioBbl, pyK U TYJOBHUIIA
3) aoprta
4) KanuJuIpbl O0JIBIIIOTO Kpyra
5) neBbIH XKeTyI0ueK
6) mpaBoe npeacepaue
C1. KakoBo 3HaueHue KPOBU B KU3ZHEJECATEIILHOCTH YeJIOBEKa?

6.2.3 KonrTpoabHasi padora Ne3 «Teopernueckne aceKTbl IKOJOTHN»

1.KT0 npeasioskni TepMHH «3IKOJIOTHSI»:
A) Apuctorens;
b) D. I'ekkenp;
B) Y. lapBun;
I') B.. Bepnaackuii.
2.Bce ¢akTOpbI :KUBOI U HEKMBOI IPUPO/BI, BO3/1elCTBYIOIIME HA 0CO0OM, MOIMYJISIIIUH,
BH/Ibl, HA3bIBAIOT:
A) OMOTUYECKUMU;
b) abuoTtnueckumu;
B) skonornueckumu;
B) aHTpOnoreHHbIMH.
3.JlonsiTHE «OHOTreoeHO3» BBEJI:
A) B. Cyxkaues;
b) B. Bepnanckuii;
B) Apucrotens;
I') B. Joxy4aes.
4.MuHepa/IM3yl0T OpraHn4YecKHe BelecTBa IPpyrux OpraHu3MoB:
A) IpOAYLIEHTHI;
b) xoHCcyMeHTHI 1-TO nopsizka;
B) koHCYyMEHTBI 2-T0 MOpsKa;
T') PeIyLEHTHI.
S.I1oHsiTHE «QKOCHCTEMA» BeJl B IKOJIOTHIO:
A) A. Tencnu;
b) 2.310cc;
B) B. Cykaues;
I') B. Bepnanckuii.
6.KoHcymeHTBI B OHOreoneHose:
A) mOTpeOIsIOT TOTOBBIE OPTaHUYECKUE BEILIECTBA;
b) ocymiecTBisAOT EPBUYHBIN CUHTE3 YTJIIEBOJIOB;
B) paznarator octaTku OpraHMYeCKUX BEIIECTB;
I') npeo6pa3yroT COTHEUHYIO SHEPTHIO.



7.A3MeHeHNs BO BHEIIHEH cpeJe NPUBOASAT K Pa3JINYHbIM H3MEHEHUSIM B NONMYJISIIIUH, HO
He BJIUSIOT:
A) Ha YUCJIEHHOCTH 0cO0eH;
b) na Bo3pacTHyio CTpyKTYpY;
B) Ha apeau;
I') Ha cooTHOLIEHNE MOJIOB.
8.IlocTosiHHAs BBICOKASA IJIOJOBUTOCTH O0BIYHO BCTPe4YaeTcs y BUAOB:
A) xopo11o o0ecrieueHHbIMH MMUIIEBBIMU PECYPCAMU;
B) cmepTHOCTB 0COO€EH KOTOPBIX OYEHD BEJIHKA,
B) xoTopsie 3aHMMalOT OOLIMPHBIN apea;
I') 10TOMCTBO KOTOPBIX IPOXOAUT CTAIUIO JINUYMHKH.
9.0npenennrTe NPABUWIbHO COCTABJEHHYIO NTUILEBYIO LEMNb:
A) cemena enu — &X — JIUCHUIA — MBIIIIb;
b) nucuna — &x — cemeHa ey — MbIIIb;
B) MbIb — cemena enu — €x — JIMCHUIIA;
') cemena enu — MBbIIIb — EX — JIHUCHULIA.
10.IToka3aTesieM NpOLBeTAHUS MOMYJISALIMI B IKOCHCTEME CJYKUT:
A) UX BBICOKAs YUCIIEHHOCTb;
b) cBs3b ¢ ApyruMu NomyJsisiiusIMH;
B) cBs13b MeXIy 0COOSIMU MOMYIISALINY;
') xonebaHue YUCICHHOCTH MOIYJISIIUH.
11.0pranusmsbl, ClIOCOOHBIE )KUTh B PAa3JIHYHBIX YCJAOBHUAX CPe/bl, HA3bIBAIOT:
A) creHOOHOHTaMU;
b) onuro6uonramu;
B) xommeHcanamu;
I') aBpubOHOHTAMMU.
12.A0uoTH4YeCKNM (PAKTOPOM Cpebl He ABJISAETCS:
A) ce30HHOE U3MEHEHHUE OKPACKH 3aiilia-0enska;
b) pacipocTpaneHue 1mi0A0B KalIuHbL, PIOUHBI, 1y0a;
B) ocennee nu3MeHeHne OKpacKH JUCTHEB Y JINCTOMAIHBIX J€PEBHEB;
I') ocennuit nucronan.
13.3axoH onTMMYyMa 03HAYaeT cieaylollee:
A) opraHu3Mbl IO-pa3HOMY MEPEHOCSIT OTKJIOHEHUS OT ONTUMYMa;
b) no6oit sxonoruueckuit pakTop onTUMaNIBEHO BO3AEUCTBYET Ha OPraHU3MBI;
B) mro60#t skosnorudeckuil (pakTop MMeeT ONpeseTeHHbIE Mpeaesbl MOJIOKUTETLHOTO
BIIMSIHUS HA OpPTraHU3M;
[') mro6oif opraHu3M ONTUMAJIBHO TMOJACTPAUBACTCS MOJ PA3JIUYHBIE YCIOBUS
OKPYKaIOIEeH Cpebl.
14.11pucnocod/1eHHOCTD K cpele O0UTaHUS:
A) sBisieTcs pe3ysbTaTOM JUIMTEIbHOTO €CTECTBEHHOIO 0TO0pa;
b) npucyima )kuBbIM OpraHu3MaM ¢ MOMEHTA TOSIBJICHUS UX Ha CBET;
B) Bo3HUKaeT myTeM JUINTENbHBIX TPEHUPOBOK OPTaHU3Ma;
I') siBiIsieTCs pe3yabTaTOM UCKYCCTBEHHOTO 0TOOpA.
15.TobKO B BOJHOM cpee CTa10 BO3MOKHBIM:
A) yUIMHEHUE Tella OpraHUu3MOB;
b) ycBoeHue oprann3mMamMu COJIHEYHOTO CBETA;
B) nosiBrienne naTUnanbix KOHEYHOCTEH;
') Bo3HUKHOBEHUE QHIIBTPAIIMIOHHOTO THUIIa TUTAHMUSL.

16.13 cpex ’xu3HU camasi TOHKAas (B BEPTUKAJIbHOM pacrnpeejeHun):



A) BO3ymIHas;
b) nouBennas;
B) Boanas;
I') BogHas 1 Bo3ayIIHAs.
17.K napa3uram jJepeBbeB MOKHO OTHECTH:

A) 6a604Ky-0O€IIIHKY;

b) 60xpt0 KOPOBKY;

B) xyka-kopoena;

I') npeBecHbIX MypaBbeB.
18.ITouBa kak cpeaa 0OMTAHUA BKJIKYAET BCE IPYIIBI (KUBOTHBIX, HO OCHOBHYIO YaCTh €&
onomaccel GOpPMHUPYIOT:

A) reTepoTpo(dbI-KOHCYMEHTHI 1-T0 mopsKa;

b) canpocdaru (carporpodsr);

B) nponytienTsl (aBTOTpOdHI);

I') rerepoTpodbl — KOHCYMEHTHI 2-TO TOPSAKA.
19.CBeT0.1100HBBIE TPABbI, PACTYLIHE M0/ €J1bI0, ABJSAITCH THIIHYHBIMHU NPEJICTABUTEIAMH
cJIeAyIoIIero THIA B3aUMO/IeiCTBHIA:

A) HeliTpanusm;

b) xommeHcanusm;

B) npoTtokoonepanus;

I') amencanusm.
20.PacTeHuemM — mapa3uToM He SIBJISIETCS:

A) TOJIOBHS;

b) omena;

B) 3apa3uxa;

I') moBuinKa.

6.3 Bonmpockl K MPOMeKYTOUYHOI aTTecTAllMU

1. OObexT u3yuyeHus Ouonoruum — >kuBass npupona. [Ipu3Haku >KMBBIX OpPraHM3MOB U HX
MHOT000pa3ue.

2. MeTo/1bl T03HaHUS KUBOW MPUPOJIBI

3. 3naueHue OWONOTMM TIPU OCBOEHMM THpodeccuii U  CIEeNUaIbHOCTEH CpeaHero
MpoeCCHOHAIIBHOTO 00pa30BaHUsL. ).

4. YpoBHeBasi OpraHu3anys XUBOW MPUPOABI U dBOIIOLUS.

5. XMMHMYECKHUH COCTAB KJIETKN: HEOPTaHUYECKUE COECUHEHNUS

6. XMMUYECKHI COCTAaB KJIETKH: OPTraHNYECKUE COEANHEHHUS

7. benku: cocras, CTpOEHHUE, CTPYKTYpa, CBOMCTBA U (pyHKLINU

8. YrneBoibl: BUBI, COCTAB, CBOMCTBA U (YHKIIUU

9. Jlunuael: BUIbI, COCTaB, PyHKUINU

10. Hyxsennossle kucnotsl. JJHK: cTpoeHne Monekybl, MaTpU4HbIN cuHTE3, QyHKIH
11. Hykneunosslie kuciotel. PHK: crpoenue, Buapl, pyHKIMH

12. AT®: ctpoenue, pyHKIUHU, CHHTE3

13. Co3nanuie 1 OCHOBHBIE MOJOKEHHUSI KIIETOYHOU TEOPUHU

14. buocunres 6enka Muro3. ®a3pl MUTO32

15. DHepreTveckuii 0OOMEH: 3TaIbl XapaKTEPUCTHUKA, 001as hopmysa

16. ®orocunTes: (a3bl, XapaKTEPUCTUKA

17. becnionoe pa3MHOKeHUE U €r0 (POpMBbI

18. 'ameTorenes, 30HbI pa3BUTHUS. SHLIEKIETKH, CIEPMATO30H 1B

19. Meiio3: (a3bl, 3HAaUCHHIE



20
21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

34.
35.
36.
37.
38.

39

40.

41

. /IBOMiHOE OIIIONOTBOPEHUE

. 'omeocra3 oprannsma u ero nojAepKaHue B MPOLECCE KUZHEACATEIBHOCTH
OcHOBHBIE IPU3HAKU MHOT'OKJIETOUHBIX OPIraHU3MOB

OCHOBHBIE 3Tarbl KJIOHUPOBAHUS KUBOTHBIX

Tumsl pa3sMHOKEHUS

OnToreHes3: ’MOPUOHATILHOE U TOCTAIMOPHUOHAIILHOE Pa3BUTHE

IIpu3Haky KUBOTO OpraHu3Ma

I'eneTrka, OCHOBHBIE ITOHATHUSA

MonorubpuaHoe u AUruOpuIHOE CKpelIMBaHue. 3aKkoHbI MeHemns
Oco0OeHHOCTH HAC/IeJOBaHMsI IPU3HAKOB, CIIETNIEHHBIX OJIOM
CooTHoOIIEHHE XPOMOCOMHBIX THUIIOB II0JIOB B Pa3HBIX I'PYIIAaX OPraHU3MOB
HacnencrBenHas n3MeHYMBOCTh. MyTaluy, IPUYMHBI MyTaLUi
Monudukarmontas n3aMeHIMBocTh. CBONCTBA MOIUBUKAIAN

. OBomonmonHas teopus JK.b. Jlamapka

IIpeanocbuiku BO3HUKHOBEHUs Teopun Y. JlapsunHa

OBomonronHas reopust Y. lapuna

JBH>KyIlHe CHIIbI 3BOJIFOLAN

Bun, kpurepuu Buga

[Tprcnoco0IeHHOCT OPTaHU3MOB KaK pe3yJabTaT €CTECTBEHHOTO 0TOOpa

. @OpMBI €CTECTBEHHOT'O 0TOOpa

BunoobpazoBanue, MaKpOIBOIIOIHUS

. HanpaBnenust sBomoruu: apomopdos, uanoaaanrtanus, nererepanuss OCHOBHBIE HAEU O

IIPOUCXOXKIECHNUH KU3HU Ha 3emiie

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

[TpoucxoxaeHue u 3BOJIONKUS YeToBeKka. UenoBeueckue pachl.
OU3NKO-XUMUYECKHE OCOOCHHOCTH CpeJl OOMTaHUS

[TpaBuno munumyma FO. JIubuxa

3akon TonepantHocTH B. lllendopna

DKoJoruvecKas XapakTepUCTUKa BUA U MOMYIISIIUN

Tpoduueckue ypoBHH

Coo011ecTBa U H3KOCUCTEMBI

Junamuueckoe paBHOBecHe B Onocdepe

VYuenne B.U. Bepnaackoro «O Ouocdeper»

[TpoGnemMbl 0TX0/10B, CBA3aHHBIE C Mpodeccueit

AHTpOIIOTeHHBIE BO3/ICHCTBUS Ha Ouochepy

bakrepuanbabie 3a0071€BaHUS

BupycHsbie 3a00neBanus

AnanTanusi opraHu3Ma 4eaoBeka K (pakTopaMm OKpYXKarolle cpesbl
buorexnomorus

[TpaBuia moncka u aHanu3a OMOIKOIOTHIECKOW HH(POPMAIINY U3 PAa3HBIX HCTOYHHKOB



Kiaro4n Kk o1ieHOYHBIM MarTtepuajiam

5. [IpuMepbI OLIEHOYHBIX CPEACTB I NPOBeAeHUS TeKYyIlel aTTecTalun
5.1 KoHTpoJIbHBIE BONIPOCHI U 3aIaHUS.
Paznen 1. Knertka - cTpykTypHO-()yHKIIMOHAJIbHAS €AMHUIIA dKUBOTO

Tema 1.1.

1.

JKviBble OpraHu3Mbl OTIMYAIOTCS OT TeJl HEKUBOU MPHUPOABI 00Jiee CIOKHBIM XUMUYECKUM

COCTaBOM (B YaCTHOCTH, OOS3aTeJIbHBIM HaJU4MeM OEJIKOB M HYKJIEUHOBBIX KHCIOT) U

COBOKYITHOCTBIO CBOMCTB 3KHUBOTO (110 OTAEIBHOCTH OOJIBIIMHCTBO U3 3TUX CBOMCTB UMEIOTCS

U Yy HEKOTOPBIX OOBEKTOB HEXKUBOU MPUPOJIBI).

CornacHo runoTe3e adMOreHHOro MPOUCXOXKACHHUS )KU3HU, KU3Hb BOSHUKIIA Ha 3emJie, Koraa

CJIOXKHJIACH OJIaronpusiTHAsi COBOKYITHOCTh (PU3UYECKUX U XUMUYECKUX YCIIOBHM, CICTABIINX

BO3MOXXHBIM a0MOTE€HHOE O0pa30BaHME OPTraHWYECKUX BEIICCTB W3 HEOpPraHWYecKuX. B

cepenquHe npouuioro crojetus JI. Ilacrep oOKOHuaTeNbHO JOKa3aJl HEBO3MOYKHOCTb

CaMO3apO’KICHUS )KH3HU B TETICPEIIHUX YCIOBUSX.

[TepBuuHOit atMmochepoii Obls1a cMeCh Ta30B B CIEIYIOIIUX MTPOHIOPIHAIX:

Bozopon (Hz2) — 95,2%

remmii (He) — 3,8%

HU3KOJIETY4YHEe 3NeMeHThl, Takue kak metan (CHg), ammuak (NH3), Bogsnoit map (H20) u

muokcun yraepona (COz2) — 0,1% Dta cMech ra3oB ObLia CBsi3aHa ¢ OIPOMHOMN TEIJIOBOM

SHEprueil 3apoAMBILEHCS IUIAHETHI, KOpa KOTOpOil Oblia ropsyeil m3-3a OG0MOapIUpPOBKHU

HaIlIel MIaHeThl 0oJiee TSHKETBIMU METCOPUTAMH.
[IpeoOpazoBaHre CTaOMIBHBIX B YCIOBHUSX MOJIOJON 3eMIIM HEOPraHMYECKHX MOJIEKYN B
opraHuyeckue Tpedyer 3Hepruu. MIcTOUHHKaMU SHEPTHH Ha CTaIUX a0MOTEHHOTO CHHTE3a
MOIJIM CIYXHUTb 3JEKTpOMarHutHoe usnydeHue CojHIla, HMOHU3MPYIOIIEE H3IydeHHE
KOCMOCa, PaJOaKTHBHBIA pacraj HeCTAaOWIBHBIX H30TOIOB 3JCMECHTOB, BXOISIIAX B
COCTaB 3€MHOM KOPBI, JIEKTPUUYECKHUE Pa3psbl (MOJHHUH), CTOJIKHOBEHHS C METEOPUTAMH,
BYJIKAHUYECKUE MPOIIECCHI.
Bce BpeMst pa3BuTHS KU3HHM Ha 3eMIJIe MOXHO ITOJICITUTH Ha JiBa OCHOBHBIX dTana: [lepBorit
— KpunTo3od (OH ke JokemOpuil) HawaBmwmiica 3,6 mipa. W 3akoHuuBIIMiica 0,6
MUJUTHAPJIOB JIeT Hazaa. Brtopoit — danepozoit. Jiurcs ¢ OKOHYaHHS JOKEMOpUSI U 0
HaIUX JIHEeW. DTarnbl BOSHUKHOBEHUS )KU3HU Ha 3eMIie, B CBOIO OUYepe/ib, JIETISATCS Ha Ooliee
MEJIKUEe Tepuoasl — d3pbl. OHU pa3rpaHUYMBAIOTCS IUIAHETAPHBIMUA SBOJFOITHOHHBIMHU
MPOIIECCaMH, BRIMUPAHUSAMHU OJHUX JKUBBIX OPTaHU3MOB U MOSBICHUEM IPYTUX.
[TepBble KUBbIE OPTaHU3MBI OBLTH OJHOKJIETOYHBIMHU, IO CTPOCHHUIO TTOXOKMMHU Ha HBIHE
KUBYIIUX OakTepuit. OHU OCHOBAJIM OCOOYIO TPYIIITY OPraHU3MOB — TpoKkapHoT. [lo3anee
BO3HUKIIK 00Jiee CIIOKHBIE OJTHOKJIETOYHbIE (POPMBI, TaBIIHE HAYANIO TPYIIE dYKapruoT. ITO
OBLIM BOJOPOCIH, MPOCTEUIUE M TPUOBI. DYKapHOTHI Jajll HAayalo MHOTOKJIETOYHBIM
OpraHu3MaM, KOTOPbIE B MPOIECCE SBOIIOIMH MPOU3BEIN OIPOMHOE pazHooOpasue hopm
pacTeHuid, TpuOOB, KUBOTHBIX, OOUTAIOIIMX HE TOJBKO B BOJE, HO U HA CYIIIE.
Kucnoponusiii hoTocuHTe3 BO3HUK Yy IMaHoOakTepuit 2,7-2,8 Munnuapza jet Ha3azd. Taxk,
32 MWJUIMOHBI JIET 3TH MHUKPOOPTAHM3MBl M HAMOIHWIH aTtMocdepy KHCIOPOIOM.
[TockonbKy TONABISIONIAS YacTh OPTaHMU3MOB TOTO BpeMEeHH ObUla aHa’pOOHOM,
HECTIOCOOHOHM CyYIIIECTBOBATh MPU 3HAYMMBIX KOHIIGHTPAIMSIX KHCIOpOJa, MPOU30IIa
rnobanpHasi CMEHa COOOIeCTB: aHa’dpoOHBIE COOOIIEeCTBA CMEHHIIUCHh a’pPOOHBIMH,
OTPaHWYEHHBIMH paHee JHIIb «KUCIOPOIHBIMU KapMaHaMM ; aHadPOOHBIE JKe cO00IIecTBa,
Ha000pOT, OKA3AIMCh OTTECHEHBI B «aHadpPOOHBIE KapMaHbD» (00pa3Ho roBops, «aTtMochepa
BBIBEPHYJIACh HaW3HAHKY») . B janbHeifmeM Hamuyue MOJICKYJISPHOTO KHCIOPOJa B



10.

11.

12.

13.

14.

15.

16.

aTMocdepe NpuBesio K GOpMUPOBAHUIO 030HOBOTO HKPAHA, CYLIECTBEHHO PACHIMPHUBILErO
rpaHuIlbl Onocdepsl U MPUBETIO K PACIIPOCTPAHEHUIO 00JIee YIHEPTETHUECKH BBITOAHOTO (110
CPaBHEHHIO C aHAIPOOHBIM) KUCIOPOAHOTO JIBIXaHUS.

Hakxonnenne xucimopojga ObUIO TOJE3HBIM JUISL KUBBIX OPIaHU3MOB B JIBYX OTHOIICHHSX.
Omno npuseno: 1) kK 06pa30BaHUIO0 030HOBOTO CIIOSI B cTpaTochepe, 3alUIIAINIEr0 3eMITIO
oT YO-C - paguauuu — 3JIEKTPOMAarHUTHBIX BOJH JiuuHON 100-280 HM. DTO momorio
OpraHM3MaM BBIUTM M3 MOpS M KOJOHHU3MpPOBAaTh CYIly; a TaKke 2) K yIaJeHHUIO
pactBopeHHOro B MupoBoM okeane be 2+ BcieacTBue o0pa3oBaHUs €ro HEPACTBOPUMBIX
KOMILIEKCOB C KHCIIOPOJIOM.

OcHoBHBIE (POPMBI KU3HH: - OAKTEPHH, TPUOBI, BUPYCHI, PACTCHHUS U KHUBOTHBIC. JKuBas
KJIETKA, 101 IEHICTBUEM BHEIIHUX U BHYTPEHHUX CHJI, CTAJla UHTEHCUBHO Pa3MHOXKAaThCS U
pa3BUBATHCS BO BCEX BO3MOYKHBIX HAIIPABICHUSIX.

Bupyc - HeknerouHas Gpopma )KU3HH, Mep4aiie 601e3HETBOPHbIE MUKPOOPTaHU3MBI, HE
BUAMMbIE B MUKpocKon. OHM 3HAUUTEIbHO MEHbIE OaKTepuil: JErKo MPOXOIAT yepe3
OaxkTepuanbHble (QUIBTPHI. BUPYChl CIIOCOOHBI Pa3sMHOXKATbCA TOJIBKO BHYTPH IKHMBBIX
KJIETOK, J0 NPOHUKHOBEHUS B HUX BHUPYChl HE HMMEIOT NPHU3HAKOB >KU3HU: INACCHBHO
HepeMelatoTcs BO BHEIIHEH cpefie, 0’Kuaast BCTPEUH € KIETKOH-MUIIEHbIO.

Bupychble 3a001eBaHNs TOPaXKarOT KIETKH, B KOTOPBIX YK€ MMEIOTCSl HapyLIEHUs, 4eM
nojb3yercs: Bo30yautenb. COBpeMEHHbIE MCCIENOBAaHUS J10KAa3aJld, YTO MPOUCXOAUT 3TO
TOJIbKO TPU CUJIBHOM OCJIa0JIEHUH UMMYHMTETA, Y>K€ HE MOT'YIIEro Ha JOJKHOM YpOBHE
060poThCst ¢ yrpo3oil. BupycHble 3a0oseBaHHs, CIUCOK KOTOPBIX INPEICTAaBIIEH HUXKE,
ABJISIIOTCSL caMbIMU M3BeCcTHbIMM. ['punnm u mnpocryna. Kpachyxa. Csunka. XXenras
muxopanka. Kope. Jlapuarur. Ilommomuenur. Anruna. [ematur. Tud. Cudwmc.
OHuedanur.

bakrepuodarn - 3TO BUPYCHI OaKTepwii, OOJATAIONINE CIOCOOHOCTHIO CHEIH(PUICCKH
IIPOHUKATH B OaKTepUAJIbHBIE KJIETKU, PEPOAYLUPOBATHCSA B HUX U IIPU BbIXO0/1€ IOTOMCTBA
BBI3BIBATh B OOJILITMHCTBE CIy4aeB pa3pylieHnue (JIn3uc) OakTepui.

baktepuodarn cTUMYynMpPYIOT MECTHBII MMMYHUTET, TaK KaK YacTHUIbl YHHYTO)KEHHBIX
OaxTepuil MOOYX1al0T UMMYHHYIO CUCTEMY K BBIpAOOTKe crienuduueckux antuten. M3-3a
TOro  cBoiicTBa OakTtepuodarum  SBISAIOTCA  IpernaparoM  BblOOpa B JICUEHUU
0aKTEepUOHOCUTENLCTBA (HAIPUMEpP, CTA()UIOKOKKOHOCUTENBCTBA) U XPOHUUYECKUX (POpM
OaktepuanbHblx HHOpekuuid. CoueTaroTcss ¢ ApPYTMMM MpenaparaMd, B TOM YHUCIE C
AHTUOMOTUKAMH.

[TpokapuoTbl— 3TO NPOCTEMIINE OJHOKJIETOYHBIE OPraHu3Mbl, Yy KOTOPBIX HET
0(OpMIICHHOTO A]Ipa 1 MEMOpaHHbBIX OpraHoUI0B. IIpokapruoThl HE CTOCOOHBI Pa3BUBATHCS
B MHOTOKJIETOUHYIO (popMy. OHM MOT'YT pacTd B BHJI€ BOJIOKOH MJIM KJIETOYHBIX Macc, HO
BCE KIETKM B TOJOOHOW KOJOHMU OJMHAKOBBI U CIIOCOOHBI K aBTOHOMHOMY
CYILIIECTBOBAHMIO.

K »ykapuoraM OTHOCATCS JKHUBBIE CYHIECTBA, KIETKH KOTOPBIX COIEpXKAT SAIpO H
MeMOpaHHbIe opraHesibl. OHU MOTYT OBITh OJIHOKJIETOYHBIMU WJIM MHOT'OKJIETOYHBIMHU, HO
BCEX UX O0BbETUHSIET OO MPUHIIUII TOCTPOSHUS KJIeTKHU. K aykaproTam OTHOCATCS IOYTH
BCE OPraHM3MbI, HACEISIOIIME HAIIly TUTAaHETY: )KUBOTHBIE, pACTEHUs, IPUObI U IPOCTEeHIIHE.
bnaronaps 0cCOGEHHOCTSIM CTPOEHUS OHHU IUPOKO PACIPOCTPAHEHBI 10 BCEMY 3E€MHOMY

niapy.
BbiiengioT Takue OCHOBHBIE YPOBHU OpPraHU3alMU >KMBOTO: MOJEKYJISPHBIN, KIETOUYHBIM,
OpraHHO-TKaHEBOM, OpraHU3MEHHBI, MONYJISIIUOHHO-BUA0BOI, 3KOCUCTEMHBIH,

ouochepusiii. Bce ypoBHM TECHO CBsI3aHBI MEXTy COOON M BO3HHMKAIOT OJWH W3 APYTOro,
YTO CBHICTEIBCTBYET O IIEJIOCTHOCTH KHBOU MPUPOIBI.



17.

Ha xaxkaoM ypoBHE BO3HMKAlOT HOBBIE CBOMCTBA JXMBOIO, OTCYTCTBYIOUIME Ha
HIDKENIEXKAILlEM YPOBHE, BBIIEISAIOTCS CBOM AJIEMEHTApHbBIE SIBICHHUS U DIIEMEHTapHbIE
equHuubl. [Ipy 3TOM BO MHOIOM YPOBHM OTPAKAIOT XOJ 3BOJIIOLMOHHOIO IIpolecca.
Brienenune ypoBHe# ynoOHO U H3ydeHUS )KU3HU KaK CIIOKHOTO IPUPOIAHOTO SIBIICHUSL.

Tema 1.2
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Knerounas Teopuss — ocHOBOMNoJararomas s OMoJIoruu Teopusi, chopMynTupoBaHHas B
cepenuHe XIX Beka, IpenocTaBuBIIas 0a3zy Il MOHMMAaHUS 3aKOHOMEPHOCTEN KHBOTO
MHpa U JUIS pa3BUTHUA 3BOMIOLMOHHOrO ydeHus. Marruac Ilneiinen n Teomop IlIBanu
cOpMyYIHPOBATIHM KJIETOUYHYIO TEOPHUIO, OCHOBBIBASICh HAa MHOXECTBE HCCIICAOBAHUI O
kietke (1838—1839 r.). Pynonsd BupxoB mozmuee (1858 r.) momonHun e€ BaKHEUITUM
IIOJIO’KEHUEM «BCSKAs KJIETKA IPOUCXOAUT OT JPYTON KIETKH.

OcHOBHBIE TI0JIOKEHUS COBPEMEHHON KJIETOYHOM TEOPUU:

Knerka siBnsieTcss yHUBEPCAIbHON CTPYKTYPHOH M (YHKIMOHAIBHON E€IUHHIIEH >KHUBOTO.
Bce kieTkM HMMEIOT CXOAHOE CTPOCHHE, XMUMHYECKHH CcOCTaB M OOIIME MPUHIIMIIBI
KU3HEJCATEIIbHOCTH.

Knerku 06pa3yroTcst TONBKO IPU AE€JICHUN UCXOJHBIX KIIETOK.

Knerku crmocoOHbl K CaMOCTOSTEIbHOM >KM3HENESTEIbHOCTH, HO B MHOTOKJIETOYHBIX
OopraHusMax HMx paboTa CKOOpAMHUPOBAHA, U OPraHU3M IPEJCTABISAET COOOH LETOCTHYIO
CUCTEMY.

HNmenHo  Omaromapsi  JEATENBHOCTH  KJIETOK B MHOTOKJIETOYHBIX  OpraHU3Max
OCYIIECTBIISICTCSI OOMEH BEIECTB U DHEPTUH, POCT U Pa3MHOKECHUE

3HaueHue KJIETOYHOM TeOpuHu B pa3BUTHUU HAyKU COCTOMT B TOM, UTO Oyarojaps ei cTajo
MOHSITHO, YTO KJIETKA SIBJISIETCS BaKHEHIIEH COCTaBISAIOLIEH YacThi0 BCEX OPraHU3MOB, UX
[JIaBHBIM  «CTPOMTEIBHBIM» KOMIIOHEHTOM. Tak Kak pa3BUTHE KaKJIOTr0 OpraHusMma
HAUMHAETCs C OJHOM KIETKHU (3UTOThI), TO KJETKa SBJSETCS U 3MOPUOHAIBLHONM OCHOBOM
MHOTOKJIETOYHBIX OpPraHU3MOB.

Knerky Ha3pIBalOT CTpYKTypHOH, (yHIaMEHTalIbHON M OMOJIOTMYECKOM eIuHHLEN Bcex
JKUBBIX CYLIECTB, IIOTOMY 4YTO TEJIO BCEX OPraHU3MOB COCTOUT U3 KJIETOK. OJTO
(GyHKLIMOHANbHAS ~ €QMHMLA OSKU3HM, TOTOMYy 4YTO Bce (YHKIHMHM OpraHu3Ma
(pusmnonornyeckue, OGMOXMMUUYECKHE, TEHETHUECKUE U Apyrue MeTabonnyeckue QyHKIMN)
BBITOJIHSAIOTCS KIIETKAMHU.

CX0Z1cTBO B CTPOEHUM U XUMHUYECKOM COCTABE BCEX KIJIETOK KaK OCHOBHBIX CTPYKTYPHBIX U
(YHKLIMOHATIBHBIX €MHUI )KUBBIX OPIaHU3MOB CBHJIETENILCTBYET O POJICTBE BCETO )KUBOI'O
Ha Hallel IUIaHeTe, TO €CTh 00 X eIMHOM IPOUCXOXKICHUH.

EcTb 4 XuMH4eCKHX 2JIEMEHTa B KJIETKaX KHUBBIX OPraHU3MOB, MPUCYTCTBYIOIINX B HUX B
HanOOoJIbIIEM 00BEME:

KHcaopox — ot 65 1o 70%;
yraepox — ot 15 mo 18%;

Bogopoa — ot 8 1o 10%;
a30T — ot 2 10 3%.
Bce 5TH OCHOBHBIE XMMHUYECKHE DJJIEMEHTHI SBJISIOTCS OpPraHOTCHHBIMH JJIEMEHTaMU U

24,

COCTaBIISIIOT OT 95 1o 98% o6mieit maccel opranu3ma. [Ipoune XxuMudeckue BeliecTBa B
KJIETKE — DJIEMEHTBI Bpoje Kanblius, Qocdopa, kKanus, cepbl, HaTpus, XJopa, >KeJesa,
CHJIMIHSI, MarHUsI — MPUCYTCTBYIOT B OpraHU3Me B HEOOJIBIIIOM KOJIUYECTBE — 3TO BCETO
JUIIb JECSAThle JONM MpOLEeHTa. Takue XMMHYECKHE JJIEMEHTBhI KIIETKH OTHOCSTCS K
MaKpO3JIEMEHTAM.

MUKpO37EMEHTSHI - 3TO IPYIINa XUMUYECKUX AIIEMEHTOB, KOTOPBIE COJEPKATCS B OPraHU3Me
4eJ0BEeKa B OYEHb MAJIbIX KoJu4ecTBax, B mpenenax 10 - 3 - 10 - 12%. MukposieMeHThI
BBITMOJHAIOT BaKHEWIIME (YHKIMMU B OpraHu3Me uenoBeka. /[axke B MUKPOCKOMHMYECKUX
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KOJINYECTBAX OHM 00JaJaloT OrpOMHOHM 3(()EeKTHBHOCTHIO. MHUKpPO3JIEMEHTH BXOAST B
COCTaB CTPYKTYpbl OMOJIOTMYECKM aKTUBHBIX BEHIECTB: (EPMEHTOB, TOPMOHOB H
BUTAaMHMHOB. X HEXBaTKa MPUBOJAUT K CEPHE3HBIM 3a00JIEBAaHUSIM OpraHU3MA.

Bona siBnsiercs He3aMeHMMOM 4acThlO BCErO JKUBOT0. boblyto Maccy KJIETKH COCTaBIIsIET
BOJIa, KOTOpasi 00eCreunBaeT Typrop KJIeTKH (BHyTpEHHEE AaBlIEHHUE), CO3/IAET YIPYTOCTb.
B Bojie pacTBOpsAIOTCS BCe HEOOXOANMBIE BEILIECTBA JUIs KJIETKH, a TAKXKE C TOMOILBIO BOJIBI
BO3MOXEH TPAHCIOPT 3THUX BEUIECTB KAaK BHYTPU KJIETKH, TaKd M OOMEH MHOTHMHU
BEILIECTBAMHU C OKPYKAIOIIEH CPesIOn.

OOMeH BelIecTB BKIIOYAET B ceOst, KOHEUHO, U 00MeH BoJbl. COBOKYITHOCTH IMPOIIECCOB
BCACbIBaHMsI BOJIbI B XKEJTY/IKE U KHILIEYHUKE, paclipe/ielieHUe ee MeKAY TKaHsIMHU OpraHu3Ma
U BBIJICJICHHUE Yepe3 MOYKH, JETKUE, KOXKY — B 3TOM H COCTOHUT CYITHOCTh BOJTHOTO OOMEHa.
Knerku m MeXKJIeTOUHbIE BEIIECTBA XMBBIX TKAaHEH MPEICTABISAIOT COOOM CIOXKHBIE
CUCTEMBI, OTJIEIbHBIE YACTH KOTOPBIX COJIEP’KAaT B KayeCTBE HEOOXOJMMOI0 KOMIIOHEHTA
BOJlY.

B kauecTBE OCHOBHOIO PHEPreTUUECKOr0 MaTepuaia HCIOJIb3YIOTCS YIJIEBOJbl U JKUPBI.
Hanpumep, cioxHbIH yriieBoJ IIIMKOTEH U )KUPBI — 3TO PE3EPBBI «TOILIUBA» B KieTke. OHU
pacxoAyroTcsl KJIETKaMM MOCj€ HEKOTOPOIo MepHo/bl rojiofanus opranusma. Hampumep,
YTPOM IOCJI€ CHA UJET aKTUBHOE HMCII0JIb30BaHHUE JKUPOB, KOTOPbIE BHAYaJIe paclajaroTcs
Ha TJIALEPUH U KUPHBIC KUCIOTHI.

benku yuacTByIOT B OOMEHHBIX IpoOLeccaX U SIBJISIOTCS YHHKAJIbHBIM OHOJIOTMYECKUM
MaTepuajoM JJjsi MOCTPOEHHUS BCEX KIETOK OpraHu3Ma, B TOM 4MCJIE KIETOK KpOBH,
TOPMOHOB U KJIETOK-aHTUTEJI, YHUUTOXKAIOIIUX BpeHbIe MUKPOOBI U BUpychl. Kpome Toro,
OeJIKM MOMOTaI0T «PACKPBITHCS» MOJE3HBIM CBOMCTBAM JIPYIMX MUTATENIbHBIX BEILIECTB, a
€CIIM OpraHu3My He Oy/IeT XBaTaTh )KUPOB U YIJIEBOJOB, TO 00eCHeyaT ero eie U S3Hepruei.
bBenky BBIMOTHSIOT MMPOKUN CHEKTP (DYHKIMI BHYTPH OPTaHU3MOB, BKIJIIOUAs KaTalln3
MeTabonauueckux peakuui, permkauuio JIHK, pearupoBanue Ha pasjgpaxurent,
o0ecrieueHrne CTPYKTYpbl KJIETOK U OPraHU3MOB U TPAaHCIOPTUPOBKY MOJIEKYJ U3 OJJHOTO
MecTa B Jpyroe. benku omnuyaroTes Apyr oT Apyra npexJie BCEero rnocieaoBaTelbHOCThIO
AMUHOKHCIIOT, KOTOpasi ONpEIeNsieTcs MOCIEI0BaTEIbHOCTbI0 HYKJIEOTH/IOB UX T€HOB U
KOTOpass OOBIYHO NPUBOJUT K CBOPAUYMBAHUIO Oellka B CIEUU(PHUUECKYIO TPEXMEPHYIO
CTPYKTYpPY, OIPEIEIISIONIYI0 €r0 aKTUBHOCTb.

buonornueckue ¢pynkuun 6enkoB. 1. CTpykTypHas (KepaTHH BOJIOC U HOT'TEH, KOJUIareH
COEIMHUTEIIbHON TKaHU, MYLIMHBI CJIM3UCTHIX BblAeneHui ). 2. Katanutuueckas (pepmMeHTHI)
3. TpancnopTHas (reMorjo0MH, MHOTJIOOMH, aJIbOYMHUHBI. CBIBOPOTKH) 4. 3aluTHas
(anTHTENa, PuOpUHOreHsl KpoBH) 5. CokparuTenbHas (aKTUH, MUO3UH MBIIIEYHONW TKaHM)
6. T'opmoHanbHas (MHCYnAMH, TracTpuH) 7. PesepBHas / IlutarenbHas / 3anacHas
(oBaLOYMUH.

@®epMeHTHI (9H3UMBI) — 3TO OENKOBbIE BEIECTBA, UIpAIOIIME OUYEHb BaXXKHYIO pOJIb B
pa3IUYHBIX OMOXMMHYECKHMX TMpoleccax B opraHuzMe. OHHM HEOOXOOUMBI  AJis
NepeBapyuBaHUsl NUILEBBIX HPOAYKTOB, CTHUMYJSALUHU AEATEIbHOCTH T'OJOBHOTO MO3ra,
IIPOLIECCOB SHEProodecneueHus KJIeTOK, BOCCTAHOBJICHHS OPraHOB U TKaHEH.
[TpakTyecku Bce O6eaKku mocTpoeHsl U3 20 a-aMUHOKHUCIIOT, MPUHAJIeKAIMX K L-psany, u
OJIMHAKOBBIX MPAKTHYECKU y BCEX OPraHu3MOB. AMHHOKHCIOTHI B O€lKaX COEIWHEHBI
MexXIy coboit menTuaHoi cBs3pio — CO — NH—, koTopas o6pazyercst KapOOKCHIBHON U
a-aMMHOTPYMIION COCETHUX aMUHOKHCIOTHBIX OCTaTKOB: JIBE aMHUHOKHCIOTHI 00pa3yroT
JTUTNENTHI, B KOTOPOM OCTal0TCs CBOOOTHBIMU KOHIIeBble KapOokcunbHas (—COOH) u
amuHorpynna (H2N—), kK KOTOphIM MOTYT NPHCOCIUHATHCS HOBBIE AMHUHOKHCIIOTHI,
00pa3ys MOJUIENTHIHYIO LEMb.

[lepBuunas cTpykTypa Oenka — 3TO JHMHEWHOe OObEAMHEHHWE AMMHOKHCIIOT, KOTOpbIE
COCIMHAIOTCS C TOMOUIbIO MENTHAHOW CBA3M. MOHOMEpaMu BcCeX OETKOBBIX MOJIEKYII
ABIIIOTCS aMUHOKHCIIOTBI, @ CaMHM MOJIEKYJbl MPEICTaBISIOT CcO0O0i JIMHEHHbIe
reTeponoIUMEphl PA3TUYHOMN UIUHBI.



34. BropuuHas CTpykTypa Oeilka — 3TO CHOCO0 YKJIAIKU TOJHMIENTHIHOW Lenu B Ooiee
KOMITAKTHYIO CTPYKTYPY, IIpHU KOTOPOI MPOUCXOAUT B3aMMOAEHCTBUE MENTUAHBIX IPYII C
00pa30oBaHMEM MEXJy HUMU BOJOPOJHBIX CBs3el. @OpMUPOBAHNE BTOPUUHOM CTPYKTYpPHI
BBI3BAHO CTPEMJIEHUEM MENTUAA NMPHUHIATH KOH(GOPMALKIO ¢ HAauOOIBIINM KOJUYECTBOM
CBSA3EM MEX Ay NENTUAHBIMU IPYIIIaMHU.

35. D710 TpexMepHas apXUTEKTypa HOJIUIENTHAHON enu — 0co00€e B3aUMHOE PACIIOJIOKEHHE B
IPOCTPAHCTBE CIIUPATICOOpPa3HBIX, CKIAJUYaThIX U HEPETYISIPHBIX YYaCTKOB MOJIHUIIEITHIHOM
Henu. Y pasHbIX O€NKOB TPETUYHOM CTPYKTYphl pasinyHa. B dopmupoBaHun TpeTHUHON
CTPYKTYPBI Y4aCTBYIOT AUCYJIb(UIHBIE CBA3H U BCE CIIa0bIE THUIIBI CBS3CH.

36. AMMHOKHUCIIOTHI SBIISIOTCS CTPOMUTENbHBIMM Onokamu Oenka. benku — 3TO AIMHHBIE
[EMOYKH aMUHOKUCIOT. B opraHu3me ecTh TBICSYM Pa3IUYHBIX OCJIKOB, KaXKABIH U3
KOTOPBIX BBINOJHAET BaXKHYIO paboTy M MMEET CBOIO COOCTBEHHYIO IOCJIEJOBATEIBHOCTh
aMHHOKHUCIOT. [lociienoBaTenbHOCTh 3acTaBisgeT OCNOK MPUHUMATh pa3Hble (OPMBI U
BBINOJIHATH pa3Hble QYHKIIUK B OPraHU3Me.

37. AMMHOKHUCIIOTHI COSIMHSIOTCS MEXKy COOOM CBSI35IMH, KOTOPBIE HA3BIBAIOTCS ETTHUTHBIMH.
[TenTuaHast cBsi3b — 3TO CBA3b MEXY 0-KapOOKCHIIBHOW IPyIIOi 0HOH aMUHOKHUCIOTHI U
0-aMUHOTPYIIIION JPYrO¥ aMHUHOKHUCIIOTBI.

38. OrpomHOe KoiMuecTBO OelKoB M crenuuyHoCTh uX (QpyHKUMN (Hampumep, hepMeHTHI,
OenKOBBIE KaHaJbl) M CTpoeHUs (TIOOyIsipHBIE M (GUOPHWILIIIPHBIE) OOBSICHIIOTCS
KOMOMHaIMel aMMHOKUCIOT B HX HEepBUYHON cTpykType. Bcero cymecryer 20
AMHHOKHUCIIOT, 00pa3yromMx OENKH, a BO3MOKHBIX KOMOWHAIIMI ITHX aMHUHOKHCIOT - B
TeICAYM pa3 Oonblue. Kak npaBuiio, Bce OGEIKU TOBOJIBHO JUIMHHBIE U COCTOSIT U3 COTEH
AMUHOKHCIIOT.

39.  YruneBoabl — NPUPOJHbIE OPIraHUYECKUE COCIMHEHMS, COCTOSIINE U3 MOJIEKYJ yriiepoja u
BoAbl. /J[ns Hamero opraHM3ma  yrieBOJAbl  SIBJSIFOTCS OCHOBHBIM  TOIUIMBOM),
o0ecreuynBaroIUM >HEprueil Bce IpoLecchl, NMPOUCXOAAIIMEe B Tene dYenaoBeka. Ham
OpraHu3M CIIOCOOCH 3aracarh YIrJIeBOJAbI B BUJAE TJIMKOTEHA, KOTOPBIA OTKIIAABIBACTCS B
IIEYEHH U MBIIIIAX. YTJIEBO/Ibl yYAaCTBYIOT B CHHTE3€ 3aMEHUMbIX aMHUHOKHUCIIOT, SIBJISIFOTCS
MaTepuaIoM i pOCTa KJIETOK U MUTAaHUEM JUIsl MO3Ta.

40. Ux ocHOBHbIE (DYHKIIMM TaKOBBI: SIBJISIOTCS Ba)KHEHIINM MCTOUYHUKOM SHEPIUM; BXOIAT B
CTPYKTYpy KJIETOUYHBIX MEMOpaH, B COCTaB TKaHEH, BKJIIOYas HEPBHYIO; PacCTBOPSAIOT
KU3HEHHO Ba)KHbIE€ BUTAMHUHBI M CIIOCOOCTBYIOT MX YCBOEHHIO. JKHpBI MpenoXpaHsioT
OpraHM3M 4YeJIOBEKa OT MEpPeOXTaKICHUS, yIydllaloT BKYC MHIIM U JalOT YYBCTBO
JUTUTEJILHOTO HACHIILEHUS.

41. MoHoMepsl - 3TO aTOMBbl, TPYNIbl aTOMOB WM HEOONbIINE MOJIEKYJbl, CIOCOOHBIE
00pa3oBbIBaTh ycTOHuMBbIE Lenouykd. [lomumepsl - 3TO BeliecTBa, MOJEKYJbl KOTOPBIX
COCTOSIT U3 OOJIBILIOTO KOJMYECTBA OJIMHAKOBHIX "3BEHBEB' - MOHOMEPOB.

42. buomnonumepsl: OeKH, HyKIEHHOBBIE KUCIOThI, OJIHCAXapUIbI

1)benku - KaTanu3UpPyrOT IPOTEKaHUE OMOXUMUYECKUX PEAKIIUH, BBIMOIHIIOT CTPYKTYPHYIO WU
MEXaHUYECKYI0 (DYHKIIMIO, CO3/Ial0T CUTHAJIbHBIE CHUCTEMBl KJIETOK, WHOI/IA BBIMOJIHSIOT
sHepreTuYecKkre QyHKIUH.

2)HyxneunoBeie kucnotsl (JJHK, PHK) - JJHK coxpanenne u mepemaua HacleACTBEHHOU
unpopmanun; PHK (uPHK, TPHK, pPHK) - peanu3auuu nHacnenctseHHON nH(popManuu

3)lonucaxapuabl  (BHICOKOMOJEKYJISIpHBIE — YIJIEBOABI) - CTPYKTYpHBIE  IOJUCAXapuIbl
(uetroio3a, XWTUH) MPHUAAIOT KIETOYHBIM CTEHKaM KJIETOK IPOYHOCTh, pPE3EpBHBIE
noJjucaxapuabl (Kpaxmall, IIIMKOTeH, FaJJakTOMaHHAHbI ) 10 HE00X0IMMOCTH PACIIETUISIIOTCS
Ha MOHOCaXapH/Jbl ¥ UCIOJIb3YIOTCS OPTraHU3MOM.

43. MoHoMepsl - 3TO HEOONbIINE MOJEKYJbl, KOTOPblE MOTYT COEAMHATHCS JPYr C JAPYroM
MOBTOPSIIOIITUMCST  00pazoM, oOpasysi 0Oojiee CIOXHBIE MOJEKYJIbl, Ha3bIBaCMbIC
nojauMepamMu. MoHOMepbI 00pa3yloT MOJUMEPH TyTeM 00pa30BaHUsT XUMUYECKUX CBS3€H
WM CYTIPaMOJIEKYJISIPHOTO CBSI3bIBAHUS B MPOIECCE, HA3bIBAEMOM MOJIMMEPHU3AIUEH.
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. [TonumepHbie MOJIEKYITBI 00Pa3yl0TCs B MPOLECCE PEAKIIMU TOTUMEPHU3AINH, KOTOPAst MOKET
OBITH 3amyllleHa BO3JEWCTBHEM Ha MOHOMEPHI BHEUIHUX (DaKTOPOB MOJPA3ACISIONIUXCS IO
THUITY BO3JICHCTBHS HA: TEPMHUECKHUE, (POTOXUMUYECKUE, paIMAIlIOHHBIC 1 HHUIIMUPOBAHHBIC.
benku — 3T0 OCHOBHBIE CTPOUTENBHBIE OJI0KH opranu3mMa. OHU SBJISIOTCS HEOOXOTUMBIMU JIJIS
pocTa U Pa3BUTHUS KIETOK, TKAHEH M OpraHoB. Benku coCTOST M3 aMHUHOKHUCIIOT, KOTOpPbIE
COCIIUHSAIOTCA B LEMOYKHU, 00pa3ys CIOXKHBIE CTPYKTYpbl. BelKu BBIMOIHSAIOT MHOXECTBO
¢yHKUIMH B OpraHu3Me, B TOM YHCJIE YYacCTBYIOT B OOpa30BaHMM aHTHKOPITYCOB, TOPMOHOB,
(bepMEeHTOB U TPAHCHOPTUPYIOT KHUCIOPOJ M NMUTATEIbHBbIE BelllecTBa B KieTKU. Kpaxman u
KJIETYaTKa ABJIAIOTCA [OJIMCAaXapuaMu, TO €CTh CI0KHBIMU YIJIEBOJAMM.

HyxkienHoBbIe KUCIOTHI SIBISIFOTCS OMOIOJIMMEpPaMH, KOTOPbIE COCTOSIT U3 MOHOMEPOB —
HYKJICOTHIOB. MoJleKysla HYyKJI€OTHJAa COCTOMT M3 TPEX COCTaBHBIX 4YacTed: U3
MSATUYTJIEPOTHOTO caxapa — IEHTO3bl, M3 a30THUCTOr0 OCHOBAaHMS M ocTaTka (ochopHoit
KHCIIOTBI

B npupoge cyiectByeT Bcero 2 BuJa HyKJIEMHOBBIX KUCIOT, u3BecTHbie BeceM: JJHK u PHK,
KOTOpBbIE SBISAIOTCS OCHOBHBIMH CTPYKTypHbIMH eaununamu reHos. JIHK u PHK st0
OHOIOIMMEpPBI, KOTOPBIE XPaHST, IEPEIAIOT U PEATU3YIOT BCIO HACIEACTBEHHYIO HHPOPMAITHIO
KJIETKU.

B Hykneorumax oOHapykeHO 2 Kilacca a30THCTBIX OCHOBAaHUH, SBISIOUIMXCS MPOU3BOABIMU
JIByX apOMaTUYECKUX I'eTEPOLMKINYECKUX COEIMHEHUH - MmypuHa W nupumuuHa. [Typun -
MIPOU3BOJHOE MUPUMHJIMHA, MOJIEKYJIa COCTOMT U3 KOHICHCUPOBAHHBIX KOJIEL MUPUMHJINHA U
uMyaazona. J[Ba HykieoTua, COEUHSACH, 00pa3yloT AUHYKJICOTH] IIyTeM KOHJEHCAllUH, B
pe3ynbTaTe KOTOpoil Mexay (ochaTHOM rpynmoil OJHOTO HYKJIEOTHAA M CaXapoM APYroro
BO3HUKAET (OCPHOpHOIUIPUPHBINA MOCTHK.

JJHK — wmakpoMosiekyna, TOJUMEpP HYKJICHMHOBBIX KHCIOT, C(HOPMUPOBAHHBIX M3 TpeX
KOMIIOHEHTOB: MATUYIJIEPOJAHOIO caxapa J1€30KCHPHOO03bl, a30TCOAEPHKAILEIO0 OCHOBAHUS U
docdarnoii rpynmbl. OcHOBaHMS OBIBAIOT JBYX TUIIOB: MypUHOBBIE U nupuMuanHOBEIe. B JIHK
IPUCYTCTBYIOT JIBa IyPUHOBBIX OCHOBaHMUS, aieHuH (A) u ryanuH (I'), 1 1Ba NMPUMUJIUHOBBIX,
tumuH (T) u muTo3un (11).

50. PubGonyknewnoBas kucinora (PHK) — 310 onmHoHHWTEBOW OWOmoguMep, B KadeCTBE
MOHOMEPOB KOTOPOTO BBICTYNAKOT HYKJIEOTHbl. MaTpuiieil 1y cuaTe3a HoBbIX Mostekyn PHK
ABIIIOTCS MOJIEKYJIBI JIE30KCUPUOOHYKIIEnHOBOM KucnoThl (Tpanckpunuus PHK). Xots B psine
cJlydaeB BO3MOXKEH M 00paTHbIi mporecce (oopazoBanue HoBbiX JIHK Ha matpune PHK B xoze
peTTuKaIi HEKOTOPBIX BUPYCOB). Takxke ocHoBoM yist OuocuuTe3a PHK moryT ObITh Apyrue
MoJeKyabl puboHykienHoBOM kucnotel (permmkauus PHK). B tpanckpunmum PHK,
MPOUCXOAIIEH B siipe KIETKH, yJacTBYET LEJbl psia pepMeHTOB, HanOoJiee 3HAYUMBIM U3
koTophIx saBisercss PHK-nonumepasa.

KomnemeHTapHOCTH B 11€10M — B3auMHO€E cooTBeTcTBHE. Kommuementapuocts B JJHK — 3to
IPOCTPaHCTBEHHAs B3aUMOJI0MIONIHsAeMOCTh MOoHOMepoB JIHK HykieoTn10B (LMTO3MH, I'yaHHH,
TUMUH W aJIeHUH), NpUBOAsIIAs K oOpa30oBaHUIO CBSI3ed MEX]y HUMH, NMPUYEM LUTO3UH
KOMIUIEMEHTApEH I'yaHUHY, & TAMUH — aJICHUHY.

Peruukarust — 3to niporiecc camoyasoenust JIHK. Cuntes JIHK mporekaer B siape B S-dazy
KJIETOYHOTO LHKJIAa U mpenumectsyer neneHuro kinerku. Cunres JIHK mpoucxomut
onHoBpeMeHHO Ha oOeux nemsx [JHK. B ocnoBe — nmpunnun kommmiementapuoctu. [Iporecc
ABJIIETCS NOJIYKOHCEPBATUBHBIM, TaK KakK 0 3aBEPIICHUM PEIUIMKALMK KaXkaas TOYEpHSA
mouekysa JIHK conepxut ogHy poIUTENBCKYIO U OJJHY BHOBb CUHTE3UPOBAHHYIO LIEITb.
Ocnosuble ornnuug Monekyn JHK un PHK: monspras macca monexynsi: JIHK > PHK;
dbynakuus: monekyna JJHK xpanut HacneactBennyro mHpopmanuio, PHK — mepenocur ee;
konuyectBo nenei: JJHK — naByxuenodeunas wmonekyna, PHK — opHouenoueunas;
MectoHaxoxaeHne B kierke: JJHK — sanpo, PHK — sanpo u nuronnasma; caxap: JJHK —
ne3okcupuoosza, PHK — pubosa.

Bceero Bwigensaioor tpu pasHoBuaHoctd PHK: undopmaumonnyio (MPHK), tpancmoprtHyro
(TPHK) u pubocomansnyto (pPHK). Conepxxanue Bcex BumoB PHK knerke B mepecuere Ha
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maccy B 5—10 pa3 6onbire, yem conepxkanue JJHK. 31o o0bsicanmo npeanasznauenuem HK.
JHK Tompko XpaHUT TeHETHYECKYI0 HWH(OpMAIUIO, KOTOpas MOXKET MHOTOKpPATHO
konrpoBatbesi. Monekynsl PHK yyacTByIoT B cuHTE3e BCex OENKOB OpraHu3Mma, KOTOpBIE
MOCTOSTHHO OOHOBJISIIOTCSI.

Oyuknun PHK1. Uadopmarmonnas (1950-e rr):nmepenaya nahopManuu o CTpyKType 0enka oT
JHK;xpanenue unpopmanuu npumepHo y 80% BHPYCOB KHUBBIX OPraHU3MOB (BBITOJIHSIOT
poas JIHK).2. Karanurtnueckas (1982 r): p-PHK, PHK HekoTOpbIX BHPYCOB SIBIISIFOTCS
pubo3umamu wm PHK-bepmentamu.3. Perynaropnas (1990-e rr): mansie PHK oTBewator 3a
paboTy TEHOB B slpe W CHHTE3 Oenka B murtoruiazme. Takum oOpasom, PHK coueraer
coiicrBa:/JHK — npuHIun koMmieMeHTapHOCTH, 3a CYET KOTOPOTO MIPOUCXOJUT MATPUUHOE

KOIMUPOBAHUE MOJICKYJIBI;0€ITKOB — TpexXMepHast CTPYKTYpa, 103BOJISIFOIIIAS
BBITNOJIHATH Pa3InyHbIE 33Ja4: KaTalu3, PEryysiiHio, TPAaHCIOPT.
Oteer: CxonctBo: - belkn W HYKIECHHOBBIE KHCIOTHI SIBISIOTCS OHMOJOTHYCCKUMU

MoJieKynaMH. - OHM COCTOST M3 DJIEMEHTOB: YIUIEPOZAA, BOLOPOAA, KHUCIOPOZAA, a30Ta U
docthopa. Paznuuus: - benku cocTosT U3 aMUHOKHCIIOT U BBIOTHSIOT pa3indHble (PyHKIINH,
TAaKHE KaK KaTalu3 XUMHYECKMX PEakLMi W CO3JaHHE CTPYKTYp B KieTke. - HykiienHoBsle
kuciorel, Takue kak JJHK n PHK, cocTosr nM3 HykneoTMAOB M CiyKaT IUIs XpaHEHUs U
nepeaayr reHeTH4ecKoi HHpopMaIHH.

Anenozuamonodocdar (AM®D), anenosungudochar (AAD) u agenozunrpudochar (ATD)
OTHOCATCSL K KJIACCy COEAMHEHMM, Ha3bIBAEMBIX HyKJIeorugamu. Monekyia HyK-IeoTHaa
COCTOUT W3 TISTUYIJIEPOJHOIO caxapa, a30THCTOro OCHOBaHUS U (pocdopHOit kucioTsl. B
Mmonekyine AM® caxap mpencraBieH pubo-30ii, a ocHoBaHHEe — afieHHHOM. B monekyne AJID
nBe pocdarubie rpymniel, a B Mosiekysie AT® — tpu.

Tema 1.3
58. Ilmazmarudeckas MeMOpaHa COCTOUT W3 JIUIHIOB U O€IKOB. JIUTHasl B MeMOpaHe o0pa3yroT

JBOMHOMN CJIOM, a OEKHU MPOHU3BIBAIOT BCIO €€ TOJIIY, MOTPYKEHbI Ha Pa3HYIO INIyOMHY B
JUTHUIHBIN CIIOM WM pacriojiaraloTcs Ha BHEITHEW W BHYTPEHHEH MOBEPXHOCTH MEMOPAHBI.
K HekoTopsiM GesikaM, HaXOSIIMMCS Ha HApY>KHOM MOBEPXHOCTH, TPUKPETIIICHBI YTIIEBO/IBI.
benku u yriaeBoibl Ha MOBEPXHOCTH MEMOpPAH y Pa3HBIX KJIETOK HEOAMHAKOBBI M SBIISIOTCS
CBOEOOpPa3HBIMHU yKa3aTEISIMH TUTIA KIIETOK.

59. OcHOBHBIE CBOICTBa IJIa3MAaTUYECKOH MEMOpaHbl BKIIOYAIOT 3alIUTHYI0 (QYHKIHUIO,

yIPYyrocTh, NepMeaOUIbHOCTh M CO3JIaHHE D3JEKTPOXUMHUYECKOro TpajaueHTa. Bcee 3t
CBOIicTBa o0O0ecneunBalOT HOpMalbHOE (DYHKIMOHUPOBAHUE KIETKM U TO3BOJSIOT €
BBITOJIHATH CBOM JKU3HEHHO Ba)KHbIE (DYHKIINU.

60. Kinérounas memOpaHa (Takke IIUTOJIEMMa, TUIa3MalleMMa, WK TJIa3MaTHYecKas MeMOpaHa)

— BJIaCTUYECKas MOJIEKYJSpHas CTPYKTYpa, cOCTosmas U3 OeiakoB M JaunuaoB. OTnenser
COJEPKUMOE JIF000H KIETKH OT BHELIHEN Cpefibl, 00ecreunBas €€ LeJOCTHOCTh; PEryJIupyeT
Oo0OMEH MEXIy KJIETKOH W cpeloil; BHYTPUKJIETOYHBIE MEMOpaHbl pa3feisioT KIETKy Ha
CHeMaIM3UPOBAaHHbIE 3aMKHYThIE OTCEKHM — KOMIAPTMEHThI WJIM OPTaHEeIbl, B KOTOPbIX
NOJEPKUBAIOTCS ONPEICIEHHBIE YCIOBUS CPEBI.

61. M30upaTenbHass TPOHUIIAEMOCTh O3HAYAeT, YTO HEKOTOPHIE BEIIECTBA (MCIOJIb3yeMbIC

KJIETKOW, HampuMmep, Uil MUTaHUS WM JPYTUX IPOLECCOB) MOTYT MPOXOIUThH Uepes3
KJIETOYHYIO MeMOpaHy, a Ipyrue (HeHyXHbIe, oracHble) — HeT. [Ipuuém memOpaHa MOXKeET
Jla)Ke OTYACTH PErYIMPOBaTh 3TOT MPOLIECC.

62. BemiecTBa mocTymnarT B KJIETKY CKBO3b KIETOYHYIO 000JIOUKY B BHE PACTBOPOB U3 IPYTUX

63.

KJIETOK, OKPY>KAIOIIEH cpe/ibl U MEKKIETHUKOB. O00JI04YKa )KUBOW KIETKHU YCTPOEHA TaK, 4TO
MIPOHMIIAeMa JUIsl OJHUX BEIIECTBA M HEMPOHMIIAeMa s Apyrux. Takum oOpa3oM KJeTKa
MOJIy4aeT BCe HY)KHOE st ceOsl.
[{uTonnazMa OKpyKeHa KJIETOUHOM WM IUTOIIa3MaTnuyeckol MemOpaHoil. OHa COCTOUT U3
JBYX OCNKOBBIX, TaK HAa3bIBAEMbIX JJIEKTPOHHO-TUIOTHBIX, CJOE€B, MEXJIy KOTOPBIMH
pacrosoXkeH MeHee MIOTHBIN (CBETJIbIN) CIIOW JIUMUIOB. DTa TPEXCIOHHas YIbTPacTPyKTypa
JIKUT B OCHOBE 3JIEMEHTapHOW MEeMOpaHbl KJIETOYHBIX OpTraHeI.
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[Tna3monn3 — 3TO ABJICHHUE, KOTOPOE MPOUCXOIUT B KJIETKE, KOTJ]a OHA TEPSET BOAY U INIaBHBIC
BEIIIECTBA, COZIEpIKaIMEcs B HEell, cokpalatoTes. B pesyibrare ma3zmMonnsa KieTka U3MEeHseT
CBOIO (popMy, TepseT HMPOYHOCTb W HECIOCOOHA BBHIMOJHATH CBOU (YHKIIMH HOPMAIBHO.
[Tna3monn3 MOXET NPOMCXOOUTh IPU HEJNOCTaTKe BOJbl B OKpYXarolled cpeae Wid Ipu
HEMpaBWIbHOM pabdoTe kieTku. OH 4acTo HaOMI0IAaeTCs B PAaCTUTEIBHBIX KIETKaX, OCOOCHHO B
JHUCTBAX, CTEOSIX U KOPHSX.

TYPI'OP, HaNpsHKEHHOE COCTOSIHHE KJIETOYHOM OOOJIOYKH, CO3/1aBaeMOE€ THUIPOCTATHY.
JJaBJIEHUEM BHYTPHKJIETOYHON )KUJKOCTU. B pacTUT. KileTKaxX BHYTp. JaBJIeHUE HA KIETOUYHYIO
CTCHKY IMpEBBIIACT JaBJICHHE HAa HEE HAPY)KHOTO pacTBopa. Y OONBIIMHCTBA PACTCHUN
TYpropHoe JaBJeHHE JISKUT B npeaenax 5—10 atm, y ramogpurtos, rpudoB — 50—100 aTm.
['unepronnyeckue pactBopsl (Solutiones hypertonicae)— pacTBOpbI, 0CMOTHYECKOE IaBIICHHE
KOTOPBIX BBIIIE OCMOTMYECKOI'O JaBJIEHUsS IUIa3Mbl KpoBU. B kauectBe I'. p. mcmonb3yror
PacTBOPHI COJICH MIETOYHBIX U IIEIOYHO3EMENbHBIX METAJIOB, TIIIOKO3bl, MOUEBUHBI M JPYTUX
BeliecTB. KoHLeHTpalys 3TUX pacTBOPOB IPEBbIIAET (PU3HOII, KOHIEHTPALUIO: I XJIOpUaa
Hatpusi oHa Bbie 0,85%, st MoueBUHBI BhIie 1,65%, ans raoko3sl Beime 5,14% (cm.
N30TOHMUYECKUE PACTBOPHI).

I'unoroHnyecknii pacTBOpP — PaCTBOP, MMEIOIIUK MEHBIIEE OCMOTHYECKOE [ABIICHUE I10
OTHOILEHHUIO K JPYroMy, TO €CTh OOJajarouvii MeHbIIeH KOHLEHTpalueld BellecTBa, He
NPOHMKAIOIIEro 4yepe3 MeMOpany. Ilpu morpyeHun KIETKH B TUIIOTOHHYECKHH pacTBOD,
OPOMCXOJUT OCMOTHYECKOE IPOHUKHOBEHHME BOJABI BHYTPb KIETKH C pa3BUTHEM €€
THIEPTUApATAiN — Ha0yXaHUs C MOCIEIYIOIINM IIUTON30M.

N3oTonnueckue pacTBOPBI — BOJAHBIE PACTBOPHI, N30TOHUYHBIE TIIa3Me KpoBu. [IpocTeiimmm
pacTBOpOM TaKOTO THIA SBISETCS TaK Ha3bIBAEMBIA  (U3MOJIIOTHYECKUH  PacTBOP
(«puspactBop») — BoIHBIN pacTBop xynopuna Hatpus (NaCl) ¢ maccoBoit moneit o(NaCl)=
0,9%. Ha3Banue 3T0 04eHb YCIOBHOE, TaK KaK «(pHU3PACTBOP» HE CONEPKUT MHOTHX BEIICCTB
(B yaCTHOCTH, cojieil Kaiusi), HeOOXOAUMBIX Al (PU3UOJOTHUECKON NEesTeIbHOCTH TKaHEH
OpraHusma.

N30TOHMUYECKUE PAaCTBOPHI TAKXKE Ha3bIBAIOTCS «(U3HOIOTHIECKUMI». DTO Ha3BaHUE TOBOPUT
0 TOM, YTO UX COCTaB M CBOMCTBA OJIM3KH K (PU3MOJOTHUECKUM YCIOBUSAM opraHuzMa. OHu
o0ecreynBaroT ONTUMAIBHOE PABHOBECHE MEXAY BOJOW M JIEKTPOJIMTAMH B KJIETKax, YTO
HE00XO0IMMO It HOPMAJIbHON pabOThl OpraHu3Ma.

ConeBble cinaOuTenpHbIE MOTYT COJIEepXaTb OAMH WM HECKOJIBKO U3  CIEIYIOLINX
WHTPEIMEHTOB: THAPOKCUJ MarHus, cyibhaT MarHus, OUTpaT Maraus, Qocdar HATpus U
cyibdar HaTpusl.

brnaromapst BEICOKOW KOHIICHTPAIMU COJIH B MOBSI3KE, OHA CO3/]a€T ONITUMAIIbHBIC YCIOBUS IS
pereHepanMu TKaHeM W CTUMyJHpyeT oOOMeHHble Tmpouecchl. Ilpu  HaHeceHUM
THIIEPTOHMYECKONW COJIEBOW TMOBS3KM HA PaHy MPOUCXOAUT aKTHBAIMS KPOBOOOpAIICHUS U
ycusaeHne oOMEHa BEUIECTB B TKaHAX. OTO CIIOCOOCTBYET YBEJIMYEHHIO MOCTYIICHUS
KHCJIOPO/Ia M TUTATENBHBIX BEIIECTB K MECTY MOBPEXKIEHHS, YTO CIIOCOOCTBYET OBICTpOMY
00pa30BaHUIO HOBBIX KJIETOK U TKaHEH.

BrutoueHHss UTOIIIa3MBI — 3TO HEOOs3aTeNbHBIE KOMIIOHEHTHI KIIETKH, MOSBISIONIMECS H
MCUE3alolIHe B 3aBUCUMOCTH OT MHTEHCUBHOCTHU U XapakTepa 0OMeHa BEIIECTB B KJIETKE U OT
YCIIOBHI CYIIECTBOBAaHMS OpraHW3Ma. BKIIOYEHHsS WMEIOT BHJ 3€peH, TIBIOOK, Karesb,
BaKyoJIel, TpaHyl pa3iuyHOW BeMW4YMHBI U (opMmbl. VX XuMmHueckas NpHUPOJAa OYEHb
pasHooOpa3Ha. B 3aBHCHMOCTH OT QYHKITMOHAIBHOTO Ha3HAYCHHUS BKIFOUCHUST OOBETHHSIOT B
IPYyNIbL: TPOPHUUECKUE;, CEKPeThl; MHKPETHI; MUTMEHTHI; JKCKPEThl U Jp. CIelHaIbHbIE
BKJIFOUEHUS (TeMOTIIO0MH)

Oprasesisl MPEACTABISAIOT COO0M YacTH KJIETKM MHUKPOCKOMMYECKHX pPa3MepoB, KOTOpHIE
OTBEYAIOT 3a BBINOJIHEHUE OMpEIeeHHOH (YHKIMH BHYTPH KIETKH JIIOOOW CTENeHH
CJIO’KHOCTH.
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Oobee - 3To ogHOMeMOpanHble opranouabl oTinuud - JI1C (rpanynsapHast UM mepoxoBaTas
- cuHTe3 Oenka), ['ombKM - ymakoBKa OpraHUYECKUX MOJIEKYJ, 00pa3oBaHWE MEPBHYHBIX
JIN30COM.

K HemeMOpaHHBIM OprasenaaM KJI€TKH OTHOCATCS LIEHTPUOJIU, MUKPOTPYOOUKH, (prUIaMeHTHl,
pubocombl U moarcoMsbl. LlenTpuonu (centrioli), 0OBIYHO UX JIBE (AUILTIOCOMA), IPEACTABISIOT
co00M MeJKHe Telblla, OKPYKEHHBIE MJIOTHBIM YYaCTKOM LUTOIMIIa3Mbl. OT Kax 101 LIEHTpUOJIN
JTy4e00pa3HO OTXOASIT MUKPOTPYOOUKH, MOJIYYHBIINE HA3BAHUE TICHTPOCHEPHI.
MMUTOXOHIPUM — OpraHeNyibl 3HEProodecrnevyeHuss MeTadOIMYECKUX MPOLECOB B KIETKE.
Pa3meps! ux Bapbupyrot ot 0,5 10 5-7 MKM, KOJIMUYECTBO B KileTKe coctaisieT oT 50 1o 1000 u
6onee. B rwuanomnasmMe MHUTOXOHAPHM pacupeneneHbl 0o0blHO Au(@y3HO, OJHAKO B
CHEMAIN3UPOBAHHBIX KIJIETKAaX COCPEIOTOYEHBbI B TEX ydacTKaX, IJI€ MMEeTCsl HauOoJbliast
notpeOHOCT B 3Heprud. Hampumep, B MbIIIEUHBIX KJIETKaX M CHMIUIAcTax OoJiblIMe
KOJINYECTBA MUTOXOHAPHI COCPEIOTOUYCHBI BAOIb PadOUYHMX AIIEMEHTOB — COKPATUTEIbHBIX
¢ubpmt. B kierkax, GyHKIUU KOTOPBIX CONPSDKEHBI C 0COO0 BBICOKMMHU 3HEPro3aTpaTamu,
MHUTOXOH/IPHH 00pa3yloT MHO>KECTBEHHBIE KOHTAKTHI, OOBEAUHAACH B CETh, MM KJIACTEPHI
(KapAMOMHOLUTHI U CUMILIACTHI CKEJICTHOM MBIILIEYHOM TKaHM).

Crpoenne mnactu: | — HapyxHas MemMOpaHa; 2 — BHYTpEHHss1 MeMOpaHa; 3 — ctpoma; 4
— TWJIAKOMJ; 5 — rpaHa; 6 — Jjamesuibl; 7 — 3epHa KpaxMmasa; 8 — JUIMJHbIE KaIllu.
[Tnactuapl XapakTepHbl TOJIBKO Ui PACTUTEIBHBIX KJIETOK. Pa3ianyaroT Tpu OCHOBHBIX THIA
IUTACTHL: JIEWKOIUIaCThl — O€CLBETHbIE IUIACTUIbl B KJIETKAaX HEOKPAIIEHHBIX YacTel
pacTeHuii, XpOMOIUIACTBI — OKpAIICHHBIC TUIACTHUIBl OOBIYHO JKEITOTO, KPACHOTO U
OpaH>KEBOT'0 [[BETOB, XJIOPOILIACThI — 3€JIEHbIE MIIACTU/IBL.

OyHKIUS XJI0pOIuIacToB: ¢GorocunTe3. DyHKIMSA JIEHKOIUIACTOB: CHHTE3, HAKOIUICHHE W
XpaHEHME 3allacHbIX MUTATENIbHBIX BellecTB. DyHKIUSA XpOMOIJIACTOB: OKPAIMBAHUE [[BETOB
Y IUIOJIOB U TEM CaMbIM IIPUBJIEUEHUE ONBUINTENEH U PACIIPOCTPAHUTENIEH CEMSIH.
Onporuiazmarudeckas cethb (OP) sBiseTcs BaxXHEHIINM siyelika opraHesuia, IpeuMyIieCTBEHHO
BCTpEUAIOLIasiCsl B JYKAapUOTHMUECKMX KIETKAaX, W SBISIETCd HEOThEMIIEMOM YacTbio
MHOTI'OYMCIIEHHBIX KJIETOUHBIX MPOLECCOB. JTO KpyINHeiias MeMOpaHOCBsI3aHHas OpraHesuia,
NPOUCXOAIIAsl U3 AACpHON 000s0ukH KiIeTKH. OCHOBHBIE QyHKIMU DP BKIIOYAIOT CHHTE3
6enka, MOAM(UKALINIO, CHHTE3 JIUIHJIOB U PETYISLUIO KalbLKs. TOMEOCTa3a U ceKpenus. Jra
opraHejia OTIMYaeTcs OOMIMPHOM CeThbI0 MEMOpaHHBIX TPYOOYEK M JIMCTOB, KOTOpPbIE
SBIISIIOTCSI HEOTBEMIIEMON YaCThIO €€ (QYHKIIHH.

Pubocoma — 3TO KIleTOYHAsl CTPYKTypa, KOTOpasi coOupaeT OENKH IyTeM COCIMHEHUS
AMHHOKHUCIIOT HAa OCHOBE TeHeTHuecKuX MHCTpyKuuit nHdopmarmonHoir PHK (MPHK).
Anmnapar ['onbkxu — ogHOMeMOpaHHasi, MUKPOCKOIHMYECKAsl OpraHeila 3yKapuOTHYECKON
KJIETKH, KOTOpas MpeJHa3HaueHa JUIsl 3aBEPIICHUS POLIECCOB CUHTE3a KJIETKH U 00ecrieuynBaeT
BBIBOJT 00pa30BaBIINXCS BEIIECTB.

B HekoTOphIX ciydasx CTpoeHHE KoMmIuiekca ['ONbKM CBSI3aHO C 3€pHHUCTO-CETYATON
CTpyKTypoil. Pacrmonaratorcsi Takue BapuaHThl HEMOCPEACTBEHHO Y siApa M HMEIOT BUJ
KOJITIAYKa.

JIuzocombl («WIM3HUC» — pacIlIeIJIEHHuEe, «CoMalcoMa» — TeJI0) — OTO OpPTaHEeIUIbI
IYKapHOTHUECKUX KIeTOK. Ilo cTpoeHuio MpeacTaBisioT cOOOH MeMOpaHHBIE MEIIOYKU
(BU3UKYINbI, MY3bIPbKH), COAEpIKAIUe MHOKECTBO (EPMEHTOB, PACHICIUISIOMIUX CII0KHbBIE
opranuyeckue BemecTBa. OCHOBHBIMM  (YHKLIHSMH JIM30COM  SIBIISIIOTCS  KJIETOYHOE
NUIIeBapEeHUE, YHUYTO)XKEHHE HEHYKHBIX KJIETKE OpraHOHJOB, CaMOpa3pyllIeHHE KIIETKH,
CEKpELMs BEIIECTB 3a IPENEbl KIETKU.

OHU TpUHHMMAIOT ydyacTHE€ B NEPEeBAPUBAHUU MHINM, MOJYYEHHOW € MOMOIUIbIO (harocom,
M3BECTHBIX KaK MEKKJIETOUHOE NepeBapuBaHue. JIN30COMbI BEICBOOOXKIAIOT CBOM (hePMEHTHI
HapyXy MOCPEACTBOM 3K30LIMTO3a Ji OCYIIECTBIIEHHS BHEKJIETOUHOTO IepeBapUBaHUS.
JIn30cOoMBI pa3pylIaloT NPEensSTCTBYIOIINE CTPYKTYphl. Pacieriss KiIeTouHble KOMIIOHEHTHI,
JM30COMBI TTOMOTAlOT MepepadaThiBaTh MUTATENIbHbIE BEIIECTBA M OMOMOJIEKYJBI 0OpaTHO B
KJIETKY. DTOT Ipollecc NepepadOTKU UMEET pellaroliee 3HaYeHNe Al COXPAaHEHHs SHEPTHH U
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CHHTE3a HEOOXOIUMBIX MOJeKyJd. B crmepmaro3oniax JU30COMBI 00ECTIEYMBAIOT (HEPMEHTHI
JUISL  paspylieHWs OTrpaHWYMBAIONIEH MeMOpaHbl SIMIEKIETOK. JIM30COMBI  pa3pylIaroT
MOTJIOIIEHHBI MaTepuall, MOMOTas OpraHu3My 3allUINaThCs OT HMHQEKIui. ['panyisl
JEUKOLWTOB MOJYYaroT M3 JIM30COM. JIM30COMBI BBI3BIBAIOT pPA3PYLIEHUE CTAPEIOLIUX M
MEPTBBIX KJIETOK.

Knerounslii nentp (LeHTpocoMa) — 3TO HeMeMOpaHHas opraHeiljla B KJIETKaxX 3YKapHOT.
LleaTpocoma (KJIETOYHBIN IIEHTP) BBIMOJIHACT BaKHEUIIHE (QYHKIIUU B KJIETKE: Y MPOCTEHIINX
Opranu3MoB (POPMHUPYET OPraHOUIbI, KOTOPbIE MPEJOCTABISIOT BO3MOXKHOCTD ME€PEIBUTaThCs
[0 BOJHOM cpene. DTU OpraHOM]Ibl Ha3bIBAIOTCS JKTYTUKAMU. Y IYKapUOTHYECKHUX KIIETOK
OTBeuaeT 3a 00pa3oBaHUE PECHUYEK, KOTOPBIE IETIal0T BOZMOKHON KOXKHYIO pEUEHIUI0 — TO
€CTb BOCIIPUSATHE BHEUIHUX pa3fpa)kuTesiell KOXKHBbIMU ITOKpoBaMu. MrpaeT BaxHYO poJib B
MUTOTUYECKOM JICJIEHUU KJIETOK 3a CUET TOT0, YTO (OPMUPYET HUTHU BEpeTeHa U CLIOCOOCTBYET
paBHOMY pacnpeneneanto uHpopmammu JIHK mexny modepaumu kinerkamu. OpraHelibl,
COCTaBJISIOLIUE [IEHTPOCOMBI, TO €CTh LIEHTPHUOJIH, YHaCTBYIOT B 00pa30BaHUH MUKPOTPYOOUEK,
KOTOpBIE SIBJISIOTCS BaKHBIMH 3JIEMEHTaMHU OIOPHO-COKPATUTENBHOTO amnmnapara. KinerouHslit
LEHTP U €ro 0COOCHHOCTH Ba)KHBI JIJI1 MEIULIMHBI: TaK, YBEIMYEHUE KOJIUYECTBA LIGHTPOCOM B
KJIETKE CBUAETEIbCTBYIOT O HAJIMYMH 3I0KAYECTBEHHOU OITYXOJIH.

Snpo atomMa CcOCTOMT W3 JBYX THUIIOB YAaCTHI], IOJOXKUTEIbHO 3apsyKEHHBIX YaCTHIL,
HA3bIBAEMbIX IIPOTOHAMM, U HEUTPAJbHO 3apSDKEHHBIX YacCTHL], HA3bIBAEMbIX HEUTPOHAMHU.
[IpoTOHBI + HEUTPOHBI B ATOME MPEJCTABISAIOT SAPO aroMa. S1po aToMa MpeCTaBIECHO Yepes3
ZXA, rae X - sapo atoma, Z - aTOMHBIM HOMEp U A - MacCOBO€ YHCJIO.

XpoMaTuH — 3TO Macca FeHeTUYECKOro BemecTBa, cocrosimas u3 JIHK u 6enkoB, koTopbie
KOHJICHCHPYIOTCSL C IMOCIEAYIOINM 00pa30BaHMEM XPOMOCOM B IPOIECCe AETCHUS KIIETOK
3YKapHoT.

Snpo - ueHTpanbHAs OpraHeiia KJIETOK 3YKapUOTHYECKHX OPTaHU3MOB, OCHOBHAs (PyHKITUS
KOTOPOTO XpaHEeHHe, Meperaya M peanus3alus HacleACTBEHHOW HWHGOpMALIUU, TaKKe
KOHTPOJIUPYET caM TMpolecC JelieHne KieTku. HemanoBaxxkHod (yHKIuen sBiIseTcs
pPEryJIupOBaHUE BCEX IPOLIECCOB JKU3HEACATEIBHOCTU KIIETKH, a TaKKE€ OHO IMPUHUMAET
yuactue B obpaszoBanuu PHK m pubocom, mocnennue CHHTE3UPYIOT HEOOXOIUMBIC OCIKU
KIIETKH.

KnerouHoe sapo mmeer BaxkHeillee 3HaUE€HUE B KU3HEACSTEIBLHOCTU KIIETKH, MOCKOJIBKY
CIIY’)KUT XpaHWJIHUILEM HacleICTBEHHON MH(pOpMalLuu, coAepikallencs B XxpoMmocoMax. SAapo
€CTh B JIFO0OM 2YKapUOTHIECKOH KIIETKE. SIpO OrpaHHUEHO A/1IepHOM 000JI0UKOM, OTAEIISIOIICH
ero cojepxumoe (kapuormiazMy) OT IuToruiazMel. O00J0YKa COCTOMT M3 JBYX MeMOpaH,
pa3zeNeHHbIX NpoMekyTKoM. O0e OHM MpOHM3aHbl MHOTOYMCIEHHBIMU MOpaMu, Ojarogaps
KOTOPBIM BO3MOKE€H OOMEH BEIIeCTBaMH MEXIY SAPOM M IUTOIUIa3MOi. B snpe xierku y
00JBIIMHCTBA 3YKAapUOT HaxoauTes oT 1 1o 7 sapeimek. C HUMM CBsI3aHBI MPOLIECCHI CUHTE3a
PHK u TPHK.

XpomocoMa oOpa3yeTcst i3 €IMHCTBEHHOU U upe3BbIvaitHo JynHHON MoJiekyinbl JJIHK, kotopas
COJIEpKUT Tpynmy MHo)kecTBa reHoB. Kommiekc Oenkos, cBs3anHbix ¢ JIHK, obpasyer
XpoOMaTHH. XpOMaTHH — HYKJIEONPOTEU ], COCTABIIAIOIUNA OCHOBY XPOMOCOM, HAXOJIWUTCS
BHYTPH s1/Ipa KJIETOK 3yKapHOT U BXOJUT B COCTaB HYKJIEOUJIa y MpoKapHuoT. FIMEHHO B cocTaBe
XpoMaTHHa MPOMCXOAUT pealin3allis NeHeTHYeCKOW MHGOpMalnK, a TakXKe periuKauus u
penapanus J{HK.

Cy1iecTByeT 4eThIpe OCHOBHBIX THIIAa XPOMOCOM: METAlleHTpUYEeCKHE, CyOMeTalleHTpUUYECKHE,
AKpOLICHTPUYECKUE U TEJIOLEHTPHUECKHE. XPOMOCOMBI HAaXOJIATCS B siipe OOJIBIIMHCTBA
KUBBIX KJIeTOK U cocTtosAT u3 JJHK, xoTopas mnoTHO ckpydeHa B HUTEBUAHbBIE CTPYKTYPBHI.
JlononmHuUTENbHBIE OEKOBBIE CTPYKTYPBI, Ha3bIBA€MbIE THCTOHAMHU, MOIJIEPKUBAIOT MOJIEKYITY
JAHK BHYTpH XpOMOCOMBI.

KapuoTiin — COBOKYMHOCTh MPU3HAKOB (YUCIIO, pa3Mepsl, (opMa U T. J.) MOJHOrO Habopa
XPOMOCOM, MTPHUCYIIAst KJIETKaM JaHHOTO OMOJIOTHYECKOT0 BU1a (BUI0BOM KapUOTHUIT), JAHHOTO
opranusMa (MHAMBHIYaTbHbBIN KAPUOTHUIT) WM JIMHUM (KJIOHA) KJIETOK.
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AyTocoma - 3TO 0lHa Iapa XpOMOCOM, ayTOCOMbI HAXOJSATCS MOYTH BO BCEX KJIETKAX HAIIETro
Tena. Y denmoBeka 22 mapbl ayToCcOM M OfHA Tapa mojoBeIX xpoMocoMm (XX wmmu XY).
AyTOCOMBI ITIPOHYMEPOBAHbI B COOTBETCTBUM C UX pa3mepamu. Camas Ooiblias ayrocoma -
xpomocoma 1 - conepxut npumepHo 2800 reHoB; camas MaJIeHbKasi ayTocoMa - XpoMocoma 22
- cofepKUT npumMepHo 750 reHoB.

reTepocoMaMy Ha3bIBAIOT Mapy XpPOMOCOM, 110 KOTOPOM pa3HOMOJIbIE OPraHU3Mbl OTINYAIOTCS
JIPYT OT Jpyra. ayTOCOMbI- XPOMOCOMBI, OJIMHAKOBBIC JIJISl PA3EIbHOIMOBIX OPraHU3MOB
Jumionaneiii  HabOp XpPOMOCOM — 3TO COBOKYIIHOCTH XPOMOCOM, CBOWMCTBEHHBIX
COMAaTHUYECKUM KJIETKaM, B KOTOPOM MOMapHO MPUCYTCTBYIOT BCE XapaKTEPHBIC ISl TAHHOTO
OHMOJOTUYECKOr0 BI/1a XPOMOCOMBIL. B TuruiongHOM Habope XpoMOCOM BCE XPOMOCOMBI UMEIOT
JIBOMHUKOB, HYKJICOIIPOTEUIHBIE CTPYKTYPhI PACIION0KEHBI TOTAPHO.

["annmou ikl HAOOP XPOMOCOM COBOKYITHOCTH XPOMOCOM, MPUCYIIAs 3PEIIOi MOJIOBOM KIIETKE,
B KOTOPOW M3 KaXIOW Mapbl XapaKTEePHBIX ISl TaHHOTO OWOJIOTMYECKOTO BHJIA XPOMOCOM
MPUCYTCTBYET TOJIBKO OJIHA; Yy uesnoBeka ['. H. X. mpeicTaBiieH 22 ayTOCOMaMU M OJHOMN
MIOJIOBOM XpOMOCOMOM.

Tema 1.4
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ACCUMWIALINA —rtakast mnepepaboTKa MOMNAJAIOIMIMX H3BHE B PACTUTENbHBIN WK
JKUBOTHBIN OPraHU3M BELIECTB, B PE3YJIbTATE K POM ITOCIEJHUE CTAHOBITCS COCTABHON YaCThIO
KJIETOK OpraHu3Ma. A. OeJIKOB ¢ XUM. CTOPOHBI HanboJIee 3arafoyHas CTaus

JuccuMuIsnus — 3TO IPOLECC PA3JIOKEHUS CIOKHBIX OPTaHUYECKUX BEIIECTB € MOJYyYCHUEM
sHEpruu. JT1a Gu3nonorndeckas GyHKIH SBIIETCS HEOTHEMIIEMOH YacTbi0 OOMEHA BEUIECTB
y BCEX JKUBBIX OpraHu3MoB. Bo BpeMs AMCCHUMUIISLIUU, OpPraHU3MBbl MPEBPAILAIOT CIIOKHbBIE
MOJIEKYJIbI B 00JIee MPOCThIC M YAOOHBIE ISl MCTIOIBb30BaHUS SHEPTHH (DOPMBI.

Oranel SHEPreTH4eckoro oOMeHa:

1. [ToaAroTOBUTENBHBIN - MPOUCXOANT B IUTOIUIa3ME KJIeToK. [lox neiictBuem ¢pepmMeHTOB
MOJIMCaxapuabl PACHICTUISIIOTCS HAa MOHOCaxapuasl (Tioko3a, gppykrosa u [p.) , xKupsl
PaCIIEIUISIOTCS 10 TIULEPHUHA U )KUPHBIX KUCIIOT, OEJIKH - 10 aMUHOKHUCIIOT, HyKJIEHHOBBIE
KHUCJIOTBI 10 HYKJI€OTHH0B. Ilpu 3TOM BblAenseTcs HEOONbIIOE KOJIMYECTBO SHEPTUH,
KOTOPOE PaccenBaeTCs B BUJE TEILIA.

2. beckucnoponusiii (aHa’poOHOE JAbIXaHHE WM TJIMKOJIU3) — MHOTOCTYIIEHYaToe
pacluieneHye IioKo3bl 0e3 yuacTus kuciaopoza. Ero Ha3piBatoT OpoxeHueM. B mplmax
B pe3yJbTaTe aHadpPOOHOTO JAbIXaHUS MOJIEKYJa TIF0KO3bl pacragaeTcs Ha IBe MOJIEKYJIb
aupoBuHOTrpaHoi kucaoThl (C3H403), koTophle 3aTeM BOCCTaHABJIMBAIOTCS B MOJIOUHYIO
kucnoty (C3H603). B peakiusix paciienyieHus IiI0K03bl yUacTBYIOT (pocopHas Kuciora
u AJ1D.

OCHOBHOE OTJIMYME MEXAy JbIXaHHMEM M OpOKEHHEM 3aKII0YaeTcsl B UX LEIX U
nporeccax. [IpIxaHne — 3To (pU3HO0TOrUYecKHii porecc, KOTOpbId 00eCeunBaeT KU3HEHHO
Ba)kKHbIe ()YHKLIMU OPraHU3Ma, TaKhe KaK MOCTYIJICHHUE U yaleHue ra3oB. bpoxenue, ¢ Apyroi
CTOPOHBI, SIBJIIETCSI IPOLIECCOM DA3JIOKEHMSI OPraHMYECKHX BEILECTB I10J BO3JEHCTBUEM
MHUKpPOOPTaHU3MOB WJIM JPOKKEH, MpU KOTOPOM 0Opa3yeTcsi SHEPTUsl B BHUJIE aJIKOTOJId WU
rasa.

JIByMsI OCHOBHBIMM (DYHKUIHSMU MHUTOXOHJPUN SIBIISIFOTCS KIJIETOUHOE JbIXaHHE U
MPOU3BOJICTBO PHEPTUH. DTU JIBE€ OCOOCHHOCTH SIBJISIOTCS OCHOBHOM IMPUYUHOMN, MOYEMY Bam
HY>KHO JBIIIATh U €CTh. Bammm MUTOXOHApPUAM TpedyeTcs Kak KUCIOPOJ U3 BO3AyXa, TaK U
[JII0OK03a W KUP U3 MUIIM IS BbIpaboTku sHepruu B ¢popme AT®. [Tomumo mpousBoacTBa
SHEPrUM U KIETOYHOTO JBIXaHUS, MUTOXOHAPUHU UTPAIOT POJIb B APYTUX QYHKIUAX, BKIIOYAs
rOMEOCTa3 KallbliUs, POCT KJETOK, JeJieHue KJIETOK M Truleinb kieTok. OHU y4acTBYIOT B
noajep>kaHuu (QYHKIMM HEPBHOM CHCTEMbI, B BbIpaOOTKE TeIia, SIBJISIIOTCS OCHOBHBIM
KJIETOYHBIM OPraHOM JiJIsl MeTaboandeckux GyHKIui B 1iukie Kpebca u 1pyrux apIxateabHbIX
nukiax. OHU HAXOAATCS B CUHTE3€ OMOMOJIEKYIL.



102.  I'maBHOe MPEeMMYILECTBO ABIXAHUS COCTOUT B TOM, YTO SHEPIUsl OKUCISIEMOTO BELECTBA -
cyOcTpara, Ha KOTOPOM MHUKPOOPTaHMU3M PacTeT, UCHOJb3yeTcs: Hanbonee noiaHo. [Toatomy B
nporecce IbIXaHus IepepadaThIBaeTCsl TOpa3o MEHbIIe cyOcTpata ajisl MOJy4YeHHUs
OTIPENIeIIEHHOTO KOJIMYEeCTBA YHEPTUH, YeM, HallpuMep, IPH OpOsKEHUSIX.

103.  AstoTpodHas accuMuISAIMS — 3TO (¢dopMa ACCUMWIAIMH, TPU KOTOPOH U3
HEOPraHMYECKUX BEIIECTB CTPOSTCS OpPraHMYECKHE BEIIeCTBa OpraHu3Ma. apyras Gopma
ACCUMMWJISLIMY, MIPH KOTOPO OPraHNYeCcKHe BEIECTBA, CO3AaHHBIC OPraHU3MOM, CTPOSTCS U3
OpPraHUYECKUX BEIIECTB — IeTepoTpodHasi.

104. TereporpodHas acCUMHWISALMS — OAWH W3 Hawboliee BaXXHBIX IIPOIECCOB,
00ecreynBaroIMX BbDKMBAHUE U Pa3BUTHE MHOTHX OpraHu3mMoB. OHa SBJISETCS OCHOBHBIM
CHOCOOOM TIOJYYEHHUS] SHEPrMd U HEOOXOIMMBIX IMUTATEIbHBIX BEIIECTB. B oTiamume OT
aBTOTPOGHONW aCCUMWISLIMM, TPH KOTOPOM OPraHM3Mbl CIIOCOOHBI CHHTE3UPOBATh
OpraHUYECKHE BEIIECTBA U3 HEOPIaHNYECKUX BEILECTB, FeTepOTPO(HBIE OPIraHU3MBbI ITOTY4aIOT
SHEPIUI0 U MUTATENIbHBIE BEIECTBA U3 OPIraHUYECKHUX BELECTB JPYTUX OPraHU3MOB.

105. ®otocuHTE3 — TMpoLecc, NpU KOTOPOM B KIETKaX, COAEpKaIlUX XJIOopoduiul, mnox
JieiCTBUEM SHEpruu cBeTa 00pa3yroTcs OpraHMYecKue BellecTBa M3 Heopranumdeckux. Ilpu
(doToCHHTE3€ pacTeHUE MOIJIOIIAET YIJIEKHCIBbIH Ta3 U BOAY, CHHTE3UPYET OpraHHuYecKue
BEIIIECTBA U BBIJIENIAET KUCIOPOJI, KaK MOOOYHBIHM MPOAYKT (POTOCHHTE3A.

106. Cnoxnblil mporuecc (OTOCHHTE3a COCTOMT M3 JBYX (a3: cBeTOBOM M TeMHOBOM. Kak
IOHSATHO M3 Ha3BaHUs, CBETOBas (CBETO3aBHUCUMAs) (a3a MPOMCXOIUT C y4yaCTHEM KBAaHTOB
cBera. HazBanue TemMHOBas (aza BOBCE HE O3HAYAET, UYTO MPOLIECC MPOUCXOJUT B TEMHOTE.
Boinee TouHoe onpenieneHne — CBETOHE3aBUCUMAs.

107.  CnocoOHbl K (OTOCHHTE3y B OCHOBHOM, 3€JlieHble pacTeHus. Ho Kpome HHX Takxke
CHIOCOOHBI M IPYTHE OPraHU3MBbl, HanipuMmep bakTepuin - - nmanoOakTepuu, 3eJeHbIe OaKTepHUH,
NypIypHble OakTepuu. OTH OaKTepuu NPOU3BOIAT (POTOCHHTE3 C YyJacTHEM IIHTMETa
OakTeproxJIopoduILIa.

108. Ponp ¢dorocuHTe3a B KU3HM 3EeMIIM 3aKIFOYAETCSI B €r0 CIIOCOOHOCTH 3aXBaThIBaTh
SHEPTHUIO M3 OKPY’KAIOMIEH Cpellbl ¥ TIPEBPAIaTh €€ B MUTATEIbHBIC BEIIECTBA. 3aTeM PAaCTCHUS
UCTIONB3YIOT 3T  BEIIeCTBA JUISI pOCTa, pa3MHOXKEHHS U O0ECleYeHUs: CBOEH
xKu3HenesaTenbHoCcTH. DOTOCHHTE3 MMeeT OOJbIIoe 3HAUSHHE IS SKOCHCTEM Ha 3emile, Tak
Kak 0e3 ero HaJIM4YHs BO3MOYKHBI HEBO3BPATHBIE N3MEHEHHSI B IPUPOJIE.

109.  XemocHHTE3 — 3TO TPOIIECC, MPH KOTOPOM HEKOTOPHIE OPTaHU3MBI, OOBIYHO OaKTEepHH,
UCTIOJIB3YIOT XUMHUYECKYIO SHEPTHIO BMECTO COJTHEYHOI'O CBETA JJIsl MOTY4YEHUSI OPraHMUECKUX
COEMHEHUI W3 HEOpraHMYecKUX BEIIeCTB. B 3ToM mporecce 3Heprust mnoiyyaercs B
pe3ysbTaTe OKHMCIEHHsS HEOPraHMYECKUX MOJIEKYJ, TaKUX KaK CepOBOAOPOJ WJIM METaH, U
UCTIONb3YeTCsl JUIsl POU3BOJICTBA OPIraHUYECKUX MOJIEKYJ, TAKUX KaK caxapa, aMUHOKHUCIOTHI
Y JIUTIHIBL.

110. Camoe 1yaBHOE OTJIMYME XEMOCHHTe3a OT (OTOCHMHTE3a SBISIETCS OTCYTCTBUE
HeoOxoauMocTH B cBere DOTOCUHTE3 HE ocylecTBIsAeTCsl Oe3 cBeTa. JlaHHBIH THIT MUTaHUS
IPOCUXOIUT TOJIBKO Ha CBETY XEMOCHHTE3 MPOUCXOIUT 32 CUET IMOIJIOIICHUs YHEPTUH, a He
CBeTa.

111. U dJorocuHTe3, U XEMOCHHTE3 IMPEJICTAaBISAIOT COO0OW camble 0a30Bble, OCHOBHBIE
IPOIIECChl, KOTOpbhIE MPOTEKAIOT B JKUBBIX OpraHu3Max. VIMEHHO OHM NpPEIOCTaBISIOT
BO3MOXXHOCTh OPTaHU30BaTh HEOOXOIMMBIE HCTOUHHUKH KU3HEIEATEILHOCTH IS OPTaHU3MOB,
KOTOPBIE OTHOCSITCS K aBTOTPO(HBIM (T.€. paCTUTENbHbIE OPTraHU3MbI U HEKOTOpPbIE OaKTEPHH).
Takue opraHW3mMbl W pPabOTAIOT B Ka4eCTBE OCHOBHOTO WCTOYHHWKA IWIIH, SBISSICH
HEIOCPEICTBEHHOW HA4YaJlbHOM TOYKOM MHINEBOM NHPAMUJIBI, Ui APYTHMX OpPraHU3MOB:
reTepoTpodoB U canpoTpodoB.



112. B ompeaenennu CTpyKTypbl cuHTe3upyemoro Oenka JIHK wurpaer pemaromryio pods.
Nmenno B JIHK coxmepxutcst nHpOpMaIus o nepBUYHON CTPYKType MoieKkynbsl. CTpyKTypa
Oenka — 3TO ONpeAeNIEHHbIN MOPSAAOK HYKICOTHIOB B MOJIEKYJaX HYKJIEHMHOBBIX KHCIOT.
VIMeHHO NOpsOK BBENEHUS 334a€T aMHUHOKHCIIOTHBIX OCTATKOB B MOJMIENTHIHYIO LENb B
Xoze ee cuHTes3a. MccnenoBanus HarsiAHO AEMOHCTPUPYIOT, YTO KaKJas U3 aMUHOKHCIIOT B
MIOJIMIIENITUTHOM LEIU KOAUPYETCS ITOCIIEI0BATEIbHOCTBIO.

113.  DT0 MHOTOCTaJMIHBIN MPOLIECC CUHTE3a M CO3PEBAHMs OETIKOB, MPOTEKAIONINI B JKUBBIX
opranuszMax. B OuocunTe3e Oesika BBIIENSAIOT JBa OCHOBHBIX 3Tala: CUHTE3 MOJIMIIEHTHIHON
[ENH U3 aMUHOKHUCIIOT, IPOUCXOAIMI Ha pubocoMax ¢ yuactuem monekyia MPHK u TPHK, n
NOCTTPAHCIIIMOHHBIE MOAU(pHUKANMK nojunentuaHod nenu. IIpomecc OGmocuHTeza Oenka
TpeOyeT 3HAUUTENbHBIX 3aTpaT SHEPTUH.

114. OcHOBHOE MECTO, T'/ie IPOUCXOJUT CUHTE3 Oelika, - 3TO pubocoma, KJIeTOUHasi OpraHesuia,
cocTosias u3 AByX cyObequHull. Takux CTPyKTyp B KJIIETKE OTPOMHOE KOJIHYECTBO, U OHU B
OCHOBHOM pAacIojOXeHbl Ha MeMOpaHax IIepoXoBaToOW sHIormazMarudeckord ceru. Cam
OMOCHHTE3 MPOUCXOAUT TaK: 0Opa3oBaHHas B siape kieTku nuHpopmannonHas PHK Beixoaut
CKBO3b HyKJICApHBIE MTOPHI B IIUTOIIA3MY U BCTPEUYaEeTCsi ¢ puOOCOMOIA.

115.  Benku CHHTE3UPYIOT BCe KIETKH, KpoMme Oe3bsifepHbIX. CTpykTypa Oeinka onpeaensiercs
snepHoit JIHK. Mudopmarus o mociie1oBaTeIbHOCTH aMUHOKHCIIOT B OJTHOM TOJIUIICTITHTHON
nenu Haxonutcs B yuactke JIHK, koropeiit Ha3biBaeTcs red. B JIHK 3anoxxena undopmarus o
nepBuuHOil cTpykType 6enka. Koxg JIHK eaun mis Bcex opranuzmoB. Kax ol aMUHOKHCIIOTE
COOTBETCTBYET TPU HYKJICOTHIA, OOpa3ylIIUX TPHUILIET, WM KOAOH. Takoe KOJUpOBaHUE
U30BITOYHO: BO3MOXHBI 64 KOMOWHALIUM TPHUIUIETOB, TOT/a KaK aMHHOKHUCIOT Tojibko 20.
Cy11ecTBYIOT TakKe€ yIPaBISIOLIME TPUILIETHI, HAIpUMeEp, 0003HAYAIOIINE HAYaJl0 U KOHEI|
reHa.

116. Hudopmarmms o ctpoeHnn OelKka nepeaacTcs B MATOIUIa3My 0co0biMu MoJiekyiiamu PHK,
KoTopbie Ha3biBatOTCs HHGopMmarmonabeiMu (MPHK) . Mndopmannonnas PHK nepenocurces B
LUTOIIa3My, TJi€ C MOMOIIbIO CHEIUAIBbHBIX OpPraHOUI0B — pUOOCOM HJIET CHHTE3 OelKa.
Nmenno nndopmannonnas PHK, kotopas ctpoutcst kommnemenTapHo ofgHoi n3 mureid JIHK,
omnpezenseT NopsAA0K pacloI0KEHUSI aMUHOKHUCIIOT B OEJIKOBBIX MOJIEKYIax.

117.  ®ynxuuei sBigercs TPAHCHOPTHUPOBKA aMUHOKHCIOT K MecTy cuHTe3a Oenka. TPHK
TaK)Ke INPUHAMAIOT HEMOCPEACTBEHHOE Y4YacTHME B HapalllMBaHWUM IOJIMIIENTHIHOM ILENH,
MPUCOEANHSISICH — OyJIy4r B KOMIUIEKCE ¢ aMUHOKHUCIO0TOoN — K KofgoHy MPHK u obecnieunBas
HE00X0IUMYIO 1711 00pa30BaHMs HOBOW MENTUAHOM CBA3M KOH(POPMALIHIO KOMILJIEKCA.

118.  buocunte3 Oenka coctouT u3 2 s3rtanoB: TpaHckpumuuu u Tpancmsauuu 1)B sape
TpaHCKpHOupyeTcs 3ammdpoBanHas reHeTuueckas nHdopmaims o ogaom oenke ¢ JIHK Ha u-
PHK 2)Tpancnsiuusa HaunHaetcs ¢ pacnoioxenus u-PHK na pubdocome 3)K kogonam n-PHK
Oynyt noncoenuuatbes antukoaoHbl T-PHK. 4)1-PHK npunocut AK u nepersruBaet Ha cedst
paHee CHHTE3MPOBAHHYIO IIeHb Oelika, ocBoOoxkas npeasiaymyto T-PHK. 5) CBoboanas T-
PHK, yxoas u3 paboueil 30HBI prOOCOMBI, NEpeIBUHET Ha OAMH TpuruleT nens uU-PHK.
6)CunTe3 Oenka 3aKOHYUTCS TOTJa, Korja B pabouyro 30HY 3aiiIyT CTOM-KOJOHBI.

119. T'en — snemeHTapHas €IWHHIIA HACIEICTBEHHOCTH, HAMMEHBIINN HEICIUMBINA 3JIEMEHT
HACJIEICTBEHHOT'0 MaTepuaia, KOTOPhIA MOXeT ObITh MepefaH OT POAUTENIEH MOTOMCTBY Kak
[eJI0€ U KOTOpBIH ONpejesseT MPHU3HAKH, CBOMCTBA MM (U3UOJOTHUYECKYIO (DYHKLHUIO
OpraHu3ma.

120. TeHermueckwii KOJi — DTO CHCTEMa 3allUCH TEHETHYCCKOW HWH(OpMAIHMH O TOPSIKe
PaCIOJIOKEHUSI aMUHOKHUCIIOT B O€JIKaxX B BU/IE MOCEA0BAaTeIbHOCTH HyKiieoTu10B B JIHK
PHK. Kaxnas amuHokuciora Oenka 3akomupoBana B JHK Tpumimerom — Tpems



PAcIONIOKEHHBIMH NOAPA]] HyKIeoTuaaMu. Kax1oMy TpUILIETy HYKJI€OTHIOB COOTBETCTBYET
0JlTHAa aMUHOKHCJIOTa B MOJIEKYJie Oenka.

121.  <Tpanckpunums — nporuecc cuare3a PHK ¢ ucnons3oBanuem JIHK B kauecTBe MaTpuIibl,
MPOUCXOISAIINN BO BCEX KHUBBIX KIIETKAX.

122.  Tpaucnsauuss — ¢QuHanbHas cTaaus cuHTe3a pUOOCOMON Oenka W3 aMMHOKHCIOT Ha
matpuile nHpopmMarmoHHo# (nmu matpuunoii) PHK.

123.  COopka OENKOBBIX MOJEKYyJl MpOoUcXoauT B pubocomax. Ilpm arom omna MPHK
CBSI3BIBAETCSl C HECKOJIBKMMU pUOOCOMaMH, 00pasys CIOXKHYIO CTPYKTYpy — moiaucomy. Ha
MOJIICOME OJIHOBPEMEHHO MJET CHHTE3 MHOTHMX MOJIEKYJl OJHOTO Oenka. AMHUHOKHUCIIOTHI, U3
KOTOPBIX CHUHTE3UPYIOTCSI OEIKOBBIE MOJIEKYJIbI, JOCTABISAIOTCA K puOOCOMaM MOJIEKYJIaMU
TPHK.

Tema 1.5

124,  KnerouHslli LIMKI — 3TO NEPHUOJ CYIIECTBOBAHMS KJIETKM C MOMEHTa €€ oOpa3oBaHus
nyTEM JIeJIEHUS] MAaTePUHCKOM KJIETKH 10 COOCTBEHHOTO JICJIEHUS UM THOeIH.

125. - IEPUOJ MEXKIY AesieHus MU KileTkH. CocTtouT u3 3-x nepuoaos: Gl-nmoctMuToTHYECKU
(mpecunTeTHyeckuil); S-cuHrernyeckuil; G2-npeMuToTHYECKUi (rmoctcunrerndeckuil); GO-
HEePUOS.

126.  Unrtepdasza — nepuo KIECTOYHOTO IUKIIA, pa3aeneHusiid Ha G1-,Go-, S- u G2-¢azel. Bo
BpeMsl nHTep(a3bl UAET NOATOTOBKA K IEJICHUIO: pacTET, YIBAUBAET KOJUYECTBO LIUTOIIA3MBbI,
KJICTOYHBIX OeIKOB U opraneiul. B S-ga3ze npoucxoaut ynsoenue JJHK u menTpocom.

127.  aMHTO3; MHTO3; MEHO3

128.  MwuTo3 mpOUCXOIUT NPHU 3aBEPIICHUHU JBYX OTICJIBHBIX U HECXOXKUX IpolreccoB. B xone
IEpBOTo Ipolecca, KOTOPbII HHOT/Aa Ha3bIBAaeTCA KapuokuHes (rpeu. karyo — sapo; kinesis —
JIeJIeHHE), PeIUTUIMPOBAHHBIE XPOMOCOMBI PACHPEAEISIOTCS 110 IBYM OTJEIbHBIM JJOYEPHUM
aapam. [Ipu BTOpoM mporecce, Ha3blBa€MOM IIUTOKHMHE3, LIUTOIIa3Ma pasfeisiercs MExXIy
STUMH JIByMS sIpaMU U 00pa3yroTcs 1B€ OTJENIbHBIX JOUEPHUX KIETKH. MlcTopruecku aeneHue
Aqpa MoJpa3/iesieTcss Ha HECKOJbKO (a3, B 3aBUCHUMOCTH OT CTPYKTYPbI U IOJIOXKCHUS
XpPOMOCOM.

129. B mertadasze XpoMOCOMBI COCTOAT U3 2-X XpOMaTui, B aHaaze XpoMaTuibl pa3iensaioTcs
U PacXOoJATCs K pa3HbIM MOJIOCAM KIIETKH.

130.  Buonoruueckoe 3HaUYCHHE MUTO3a 3aKJIFOYAETCS B TOM, YTO OH 00€CIIEUNBACT MOCTOSHCTBO
yHhclla XpOMOCOM BO BceX KJeTKax opraHusma. B mporecce MuTo3a HPOUCXOAUT
pactpenenenne JIHK XpoMocoM MAaTepuHCKOW KIETKM CTPOrO IOPOBHY MEXIY
BO3HUKAIOIIMMHU U3 HEe ABYMs TIOUEPHUMHM KJIETKaMU. B pe3ynbraTte MUTO3a BCE KJIETKH Tea,
KpOME IOJIOBBIX, IOJY4YalOT OJHY M Ty K€ IeHeTHuYecKyro HHpopMmaiuio. Takue KIeTKu
Ha3BIBAIOTCSI COMAaTHYECKUMHU (OT rped. "coma" - Terno).

131.  TloaroToBka KJETKH K JIEJICHHIO COCTOUT U3 TPEX MEePHUOJIOB:

[Ipecunrernuecknii — 2-3 yaca, KJIeTKa pacTeT W HaKaIruMBaeT dHepruto CHHTeTHYeCKHid — 6-
10 yacos, yaoenue JIHK Ha3bpiBaroT pernsvkanueid WiId peayliMKaluend , CHHTe3 OelKOB,
ysenuuenue PHK, ynBoenne nenrpuoneii IloctcuaTeTHYecKmii — 2-5 4acoB, HaKaIUIMBAETCS
SHEPTHUsl, CHHTE3UPYIOTCS OeNTKU MUKPOTPYOOUEK

132.  Bo Bpewmst uHTep(ha3bl MPOUCXOANUT PEIUTHKAIINS TEHETHYECKOT0, MaTepraia - o0paszyercs
TouHas konusa MarepuHckod JIHK. ViBoenHas xpomocoMa cOCTOMT U3 2-X TOJOBHHOK,
coAepKalmx no ogHou aByuenoyeynon monekyine JIHK.

133. B pesynbTare pemMKalMu NPOUCXOAUT HUIeHTHYHOe yaBoeHue moiekyn JIHK. Dror
MPOLIECC TMPOUCXOAUT Tepesl JesieHneM KieTku (B untepdase) . [locne pernukanuu kaxiaas
XpOMOCOMA COCTOMT U3 JIBYX CECTPUHCKUX (OJMHAKOBBIX) XpoMaTua. B MeTadasze XxpoMocoMsl
BBICTPAUBAIOTCS B IJIOCKOCTH 3KBATOpa U K HUM MPUCOEIUHAIOTCS HUTH BepeTeHa jaeneHus. B
aHadasze 3TH HUTH COKpPALIAIOTCA, XPOMOCOMBI pa3pbIBAIOTCS Ha JIBE XPOMATUABI U ATH



CEeCTPUHCKHE XpOMAaTHAbl OJHOBPEMEHHO pacXoAsTcs K rmoitocaM kieTku. [locne
pa3beAMHEHUS XPOMATHAbl CTAHOBATCA CaMOCTOATEIbHBIMU, M, KOTJAa OHHM JIOCTUTaIOT
MOJIFOCOB KJIETKH, MX HA3bIBAIOT XpOMOCOMaMH. B pe3ynbraTe y KaKaoro Mmojroca coonpaeTcst
HAa0Op XpOMOCOM HICHTUYHBI MATEpUHCKOMY, MPUYEM OJUHAKOBBIA y 00OUX MotocoB. B
OCHOBE yrnopsiioueHHoro pactpezaesnenus xpomocom - PETIJIMKALUSA (camoyaBoenue JJHK)

134. 'V Bcero XHMBOro JejeHHE KJIETOK oOecreurnBaeT pocT U pasMHoxeHue.Ho Beicuime
pacTeHuss W TpHOBI €lle W TEPEIBUTAIOTCS C TOMOIIBIO JCNECHUS KIETOK, 4epe3 pOCT B
OTpe/IeIEHHOM HAIPaBJICHUU; U Y HUX HET APYTUX CIIOCOOOB aKTUBHO MEPEIBUTaThCSI.

Tema 2.1

135. HeszameHuMble aMHUHOKUCIIOTHI — 3TO TE€ BEIIECTBA, KOTOPHIE HE MOT'YT CHHTE3UPOBATHCS
OpraHMU3MOM CaMOCTOSATENIbHO U HE 3aMEHSIOTCS HUKAKUMH APYTMMH BellecTBaMu. MIMeHHO
MO3TOMY CTOUT MO03a00TUTHCS O TOM, YTOOBl OHU PETYISPHO MOMNAJald B OPraHu3M C
MPOJIYKTaMU MUTAHUS. 3aMEHHUMbIE aMUHOKHUCIIOThI CHHTE3UPYIOTCS OPraHW3MOM B IPOIIECcCe
MeTabonu3Ma, U3BJICKasICh B IOCTATOYHOM KOJIMYECTBE U3 IPYTUX OPraHUYEeCKHUX BEIIECTB.

136.  Benkwu, ®UpHI, YIICBOIBI - 3TO CIOXKHBIE OpraHudeckue coequHeHus. OHH HEO0OXOTUMBI
JUTSL TUTaHus, pocTa opranusma. M3 6enka BooOIe COCTOUT Bce Halle Teslo. Mbl - CILTONIHOM
Oesok. YriieBoabl - camasi ObicTpast sHeprus. JKupbsl UrparoT OrpOMHYIO POJb B TOPMOHAX.
benku, )KUpBI U YTIEBOJIBI - CIOXKHBIE BEIIECTBA, COCTABISIONINE OOMBIIYIO YaCTh MACChl BCEX
JKUBBIX OPTraHU3MOB.

137.  Tlpu cHM>KEHUM YpOBHS TIIOKO3bl B KPOBH, FOJIOBHOW MO3T CTpaJaeT MpexkKie BCEro, Tak
KaK €ro KJICTKH TPEOYIOT OOJBIIMX KOJUYIESCTB TIIFOKO3BI JIJIS MTOIIEPKaHUsI CBOCH aKTHBHOCTH.
B oTnuume ot Apyrux opraHoB, rOJIOBHOM MO3T HE MOXeET 3()(PEKTUBHO UCIIONB30BATH APYTUE
WMCTOYHHMKHU YHEPTUHU, TAKUE KAK KUPBI UITU OCIIKH.

138.  MuHepalibHbIE BEIIECTBA HYXKHBI JIsI TOIEP>KaHUS KUCIIOTHO-IIIEIOYHOTO PaBHOBECHS B
OpraHu3Me, CO3JaHusl OINPEACIICHHON KOHIICHTPAllMM MOHOB BOAOPOJA B TKAHSIX M KIIETKaX,
MEXTKAHEBBIX M MEKKIIETOUHBIX KHJIKOCTSAX, a TaKXKe s MPUIAHUS UM OCMOTHYECKHUX
CBOMCTB, 00ECIIEUMBAIOIINX HOPMAJIBHOE MPOTEKaHWE OOMEHa BellecTB. boibiioe 3HaUYeHHE
UMEIOT MUHEpaJIbHbIE BEllecTBa B 00pa3oBaHuU OejKa.

139.  UYenoBedeckue KICTKH U OMOJIOTHUECKUE KUIKOCTH B OCHOBHOM CJICITaHBI M3 BOJIBI, KaK
YHUBEPCAIBHOTO PACTBOPUTENSA. 32 CUET HAIMYMS B OpraHU3ME JIOCTATOYHOI'O KOJUYECTBa
BOJIbI PETYIHPYETCS TeMIlepaTypa Teia, MOAJECPKUBACTCI THOKOCTh MBIl W CYCTaBOB,
MIOCTOSIHHO OCYILECTBIISIETCS MPUTOK KPOBU K MOYKAaM U BBIMBIBAIOTCS O0TX0.bl. [lo onenkam
HKCIIEPTOB, OOIBITMHCTRO JIFO/ICH B KPUTHUECKHUX CIydyasx HE MOTYT MPOXKUTH 0€3 BOJIbI OoJiee
HECKOJIbKMX JHEH, MAKCUMYM OJHY HEJENIO.

140. ButamMuHBI— 3TO OMOJOTHYECKH BBICOKOAKTHUBHBIC OPTraHUYECKHE BEIIECTBA, KOTOPHIS
HEOOXOMUMBI JUIs TMUTAHUS 4YeloBeKa. B opranusme dYernoBeKka BUTAMUHBI, 32 PEAKHUM
WCKIIFOUEHHEM, HE BBIPA0aTHIBAIOTCS U HE HAKATUTMBAIOTCS, TOATOMY HEOOXOIMMO, YTO ObI OHU
MOCTOSTHHO TIOCTYyManu ¢ nuiel. [loTpeOHOCTh B BUTAMHHAX TOJIKHA 00€CTIeYHBATHCS TPEKIE
BCETO 3a CYET HATypaJlbHBIX BUTAMUHOB, COJIEpXKAIIUXCA B TpoaykTax. Hcrounmkamu
BUTAMHHOB SBJISIFOTCA TPOAYKThl KAaK PAaCTUTEIBHOIO, TAK M YKUBOTHOTO MPOUCXOKICHUSI.
OmHako TP MOBBIIIEHHON MOTPEOHOCTH B BUTAMHUHAX, ISl YCKOPEHHUS BOCCTAHOBUTEIBHBIX
MPOLIECCOB, JUIS TOBBIIIEHUS PAOOTOCIOCOOHOCTH MOXHO TpHOeratb U K BUTAMHUHHBIM
npenaparaMm. B HacTtosimiee Bpemsi u3BecTHO Oosee 20 BUTaMUHOB. MHOTHE M3 HUX XOpPOIIIO
M3YYEHBI U YCTAHOBJICHBI HOPMBI MOTPEOHOCTH MX B 3aBUCUMOCTH OT BO3pacTa 4ejOBeKa.

141. ['mnmoBuTamMuHO3bI — OOJIE3HW, OOYCIIOBJIEHHBIE HEIOCTaTOY-HBIM TOCTYIIJICHUEM
BUTAaMUHOB C MMUIIEH WM HETIOTHBIM UX. YCBOEHUEM. ABUTAMUHO3BI — 00JI€3HH, BO3HUKAIOIINE
MpU TOJHOM OTCYTCTBHU. BUTAMHHOB B TMHINE WJIM IOJHOM HAPYIICHHWH WX YCBOCHHSI.
['unepBUTAMUHO3BI — O0JIE3HH, CBSI3aHHBIE C TIOCTYIJICHUEM B OPTaHU3M UPE3MEPHO OOIBIINUX
KOJTMYECTB BUTAMHUHOB.

Tema 2.2

142.  Pa3mHOxeHUe (WM pa3MHOKEHUE, WIH Pa3MHOKEHHE) — 3TO OMOJOTHYECKHI mpoliece,
MOCPEJICTBOM KOTOPOT'O0 HOBBIE MHANBUAYAJIbHbBIE OPTAHU3MBI - "TIOTOMKH" — IPOU3BOASITCS OT



cBoux "pomurteneil" wim poauteneil. PasmHoxxeHue sBisieTcst GyHIaMEHTATBHOM Ye€PTON BCEH
U3BECTHOM JKU3HU; KAKIbIM OTAEIbHBIA OPraHU3M CYIECTBYET KaK pPe3yJIbTaT Pa3MHOKEHUS.

143.  BecmnonbIM Ha3bIBaeTCs Pa3MHOXKEHHUE, KOTOPOE MPOUCXOAUT Oe3 oOpa3oBaHus ramer. B
HEM y4acTBYET OJIHA 0COOb, & TEHOTHI TOTOMCTBA TaKOH K€, KaK Y pOAUTENbCKON ocodu. [Tpu
0ecrioioM pa3MHOKEHUHM HE HY)KHO MCKaTh MapTHEPA, MOTOMCTBO MOXKET OCTaBHUThH JIr00ast
0c00b B J1I000M MecTe. Bo3HHKaeT orpoMHOE KOIMYecTBO NOTOMKOB. HeocTaTtok 1o (hopmbl
pPa3MHOXKEHUS — HJIEHTUYHOCTh BCEro noroMcrTBa. IIpu pe3xkomM M3MEHEHUUu YyCIOBHM Bce
OpraHu3Mbl MOTYT TOTHOHYTh.

144, 'V MHOrOKJIETOYHBIX OPraHMW3MOB pa3IU4YalOT IATh OCHOBHBIX CIIOCOOOB O€CII0JIOro
pPasMHOKEHUsS: (parMeHTalus BETreTaTHMBHOE DPAa3MHOKEHHE MOYKOBAHUE IMOIUIMOPHOHHS
cropoodpazoBaHue

145.  TlonoBoe pa3MHOXXEHUE - 3TO KOIAA B3aUMOJCHCTBYIOT MYMKCKHE U KEHCKHE OCOOH,
IPOMCXOIUT OIJIOJOTBOPEHHE, B PE3YJbTaTe CIUSHUS JBYX KIETOK 00pa3zyercs 3Urora.
becrnionoe pa3MHOeHHE - BereratuBHOE ( YCbl, UYEPEHKH, CIIOpbI) , MAapTEHOTHHE3 -
pPa3sMHOXKEHHUE )KEHCKUX oco0ell 0e3 caM1oB.

146.  Pa3genbHONOJBIE OPraHU3Mbl UMEIOT JIBE€ 0COOM PAa3HOIo Moja, MEHSATh CBOM I1OJI OHU HE
MOTYT U UMEIOT B CBOEM TeJI€ TOJIbKO OJIMH OpraH, CIIOCOOHBIN CUHTE3UPOBATh MYXCKUE HIIN
JKeHCKue ramersl. K TakuMm cyliecTBaM OTHOCSTCS MIIEKOIMUTAIOIIME, BKJIIOYas YEJIOBEKA,
HTHILIBI, HEKOTOPbIE PBIObI, PACTEHMSI, HACEKOMBIE.

147.  Meiio3 — 3T0 mporecc JeJeHUs] KJICTOUHbIX f1ep, NPUBOAAIIMM K YMEHBUICHUIO YUCIIa
XpOMOCOM BJIBO€ M 00pPa30BaHUIO I'aMeT.

148.  OcHoBHOE paznuuue MEXAY MUTO30M U MEH030M 3aKJII0YaeTcs B TOM, YTO MUTO3 - 3TO
HKBALIMOHHOE JIEJICHUE, IPU KOTOPOM SIPO JIEIUTCS ¢ 00pa3OBaHUEM JIBYX fJIEp C TEM XKe
YHUCIIOM U THUIIOM XPOMOCOM, YTO U POJUTENbCKAas KJIETKa, B TO BpEMs Kak MeHo3 - 3TO
PEAYKIIMOHHOE JIeNICHHE, NPU KOTOPOM SAPO JENUTCS ¢ 0Opa3oBaHHMEM YETBIpEX snep C
MIOJIOBUHOW YHCJIa XPOMOCOM POJUTENILCKON KIIETKH.

149. TTapreHoreHe3 SBISIETCS MOJIOBBIM CIIOCOOOM pa3MHOXeHHsA. K 3ToMy THITYy pa3MHOKEHUS
NapTEHOT€HE3 OTHOCUTCS MMOTOMY, YTO B 3TOM IPOLIECCE YYACTBYET MYCTh OJHA, HO MOJOBast
KJeTKa - ginexierka. OHa HE CIMBaeTCs C MYXCKUMHU TIOJIOBBIMM KJIETKaMu -
CIEpPMAaTO30MIaMH, TO €CTb HE OIUIof0TBOpsieTcs. M1 BOT M3 3TOH HEOIUIOAOTBOPEHHOM
JKEHCKOM KJIETKM U pa3BUBAETCS HOBBIM OpraHu3M. OTOT BHJ Pa3MHOXKEHHUS, 110
NPEINOJIOKEHUAM  YYEHbIX, BO3HMK B  IPOLECCE H3BOJIOLUUU  Pa3AelbHOMNOJIOCTH.
[TapTeHOT€HE30M Pa3MHOXKAKOTCS MMUYENbl, HEKOTOPBIE BUJIbI YJIUTOK, HEMATObl, KOJIOBPATKH,
MypaBbU, TEPMUTBL, KOMOJICKHE BapaHBbl.

Tema 2.3
150. OnTOoreHe3 — 9TO WHAUBUAYAIbHOE pAa3BUTHE OpraHu3Ma. OTO COBOKYITHOCTh
MOCJIEA0BATEIbHBIX MOP(OJIIOTHUECKUX, (hbU3HOTOTHYECKIX u OMOXUMHUYECKHUX

npeoOpa3oBaHuii, KOTOPbIE MPETEPIEBAET OpPraHM3M OT MOMEHTA €ro MOSIBICHUS J0 KOHIA
#u3HU. OHTOT€HE3 BKIIIOYAET POCT, TO €CTh YBEJIMYEHHME MacChl U pa3MEpoOB OpraHu3ma, a
Takke auddepeHpoBKy. TepmMuH «oHTOreHe3» ObL1 BBeneH B 1866 roxy T. I'exkenem.
OHTOTEHE3 MPEICTABISIET CO00M pearn3alifio HacIeICTBEHHOW HH(OpMaIIiH.

151. DMOpuoHanbHOE pPa3BUTHE YEJIOBEKAa, WM SMOpPUOTEHE3 4YeloBeKa, - 3TO pa3BUTHE H
dbopMupoBaHue 4YeroBeuecKoro sMOpuoHa. OH XapakTepu3yeTcsl MpoleccaMy KJIETOYHOIO
JeNIeHNs U KJIEeTOYHON JuddepeHIMpoBKH 3MOpPHOHA, KOTOpPHIE MPOUCXOAAT Ha PaHHHUX
ctaausax pa3BuThs. C GMOJOTHYECKON TOUKU 3pEHHS], pa3BUTHE YEJIOBEUECKOT0 Tella BICYET 3a
c000# POCT OT OJTHOKIIETOUYHOM 3UTOTHI JIO B3POCIIOTO YeTIOBEKA.

152. Crapocth mpencraBisier coboil 3aKOHOMEPHYIO CTaJUI0 MHAWBUAYAIBHOTO PA3BUTHS, IO
JOCTH>KEHUH KOTOPOH OpraHn3M NpuoOpeTaeT onpe/ieIeHHbIe U3MEHEHUS BO BHEIIIHEM BHJIE U



¢uznueckom coctossHuU. CMepTh Kak OHOJIOTHUYECKOE IOHATHE SBISIETCS BBIPAXKEHHEM
HEOOpaTHUMOI0 TPEKpaIICHUsI JKU3HEAEATENbHOCTH opranu3dma. C HAcTyIUICHHEM CMEepTH
4eJI0BEK IIPEBpAIacTCsa B MEPTBOE TEJO, TPYIL.

153. Cucremublii moaxo[ K mpobieme crapeHuss MeTo 00T s - 3TO OTPaKEHUE YPOBHS Pa3BUTHSA
HayKH Kak Ccroco0a MBIIUIEHUS, croco0a oTpaxeHus: mupa. [Ipaktnyecku Bo Bcex 00acTsx
HAaYKHU ceilyac 0CO3HaHbl HOBBIE MPUHLIUIIBI, XapaKTEPHBIE 11 COBPEMEHHOM HAayKH BOOOIIIE

154. Tlepuox OCTpO¥ TUIIOKCHH, KOTJA Y€ MPOU30IIa OCTAHOBKAa KPOBOOOpamieHus U (WIn)
JbIXaHUs, HO KOpa TOJIOBHOTO MO3ra €Ile He MOormoiia, Ha3bplBalOT KIMHUYECKOM CMEPTHIO.
JlaHHOE COCTOSIHME MOTEHIUAIBLHO OOPAaTHUMO, MOCKOJBbKY, €CIH BOCCTAHOBUTH NEP(Y3UI0
MO3ra OKCUI'€HMPOBAaHHOM KpOBBIO, >KM3HECIIOCOOHOCTh Mo3ra coxpaHutcs. Eciau ke
OKCHT'€HAIIMsI MO3Ta HE BOCCTAHOBUTCS, TO HEHPOHBI KOPBI TOTHOHYT, 4TO OyJeT 3HAMEHOBATh
co00il HacTyMJIEeHUEOUOIOrHYECKON CMepTH, HEoOpaTUMOIo COCTOSIHHS, IPH KOTOPOM
CIIaCeHHE YeJIOBEKa YK€ HEBO3MOKHO.

Tema 2.4

155. HacnencTBeHHOCTh — CIOCOOHOCTh OPraHU3MOB IIEPEAaBaTh CBOU MPU3HAKU U OCOOEHHOCTH
pa3BUTHS MOTOMCTBY. M3MEHUMBOCTH — pa3HOOOpa3ue MPHU3HAKOB CPEAM TPEACTAaBUTEICH
JAHHOTO BHJA, @ TAKXKE CBOWCTBO MOTOMKOB IMPUOOPETaTh OTIUYHUS OT POJUTEIBCKUX (POPM.
['eHeTrKa — HayKa 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M N3MEHYHUBOCTH.

156. I'enernka - 9TO HayKa, H3y4aromasi HACIECICTBEHHOCTh U €€ M3MEHEHHs, TiepeiaBaeMble OT
OJTHOTO TOKOJICHHS K Apyromy. OHa BKIIIOYAET B c€0sl MHOKECTBO TE€M, CBSI3aHHBIX C T€HAMH,
XpOMOCOMaMH, MyTallusMH, HacleJoBaHHEeM U 3Botonueil. CoBpeMeHHas TeHeTHKa UIPaeT
BOXHYIO POJIb B MEIUIIMHE, [TOMOTasl BBISBIATH T€HETUYECKHUE OOJE3HH, a TaKKe MOHUMATh
MEXaHU3MBbI UX BO3HUKHOBEHUS M PACIIPOCTPAHCHHUS.

157. Cpenu OCHOBHBIX METOJOB JIMATHOCTUKA TE€HETUYECKUX 3a00JI€BaHUN BBIJCISIOT:
I'eneanornueckuii meton biauszHenoBbid Meton LluroreHernueckuii Mmeton buoxumuyeckui
metoa IlonmynsiMOHHO-CTaTUCTUYECKU MeToa MeToJl I'eHETMKH COMAaTUYECKUX KIIETOK
MosekynsipHO-TeHeTHUECKUH METO.L

158.  OcHOBHBIMH CBOWCTBaMHM HAacJEICTBEHHOro Matepuana sBisioTca: CrnocoOHOCTh
KO/MPOBaTh HHpopMaluio (reHeTndeckuit ko). CmiocoOHOCTh BOCIIPOM3BOANTH HHPOPMALIHIO
(pemmukarusi). CrnocoOHOCTh peanu3oBaTh HHpopMaruio (TpaHcisanus). CrnocoOHOCTh
NpPaBUIBHO COXpaHATh MH(opMaruio (penapamus). CiocoOHOCTh mnepenaBaTh MHPOPMALIUIO
(rpanckpunuus). CrHocoOHOCTb H3MEHATh HHMOpManMio (MyTaluss M TIeHeTH4ecKas

pexoMOUHaISA).
159. HyxknewHOBBIE KHCIOTHI SBISIOTCS MaKpPOMOJIEKYIaMH, T.€. OTJIMYAOTCS OONBIION
MOJIEKYJISIPHOM Maccoil. DTO TMOIUMEpHI, COCTOAIIUE HU3 MOHOMEPOB — HYKJICOTHIOB,

BKJTIOYAOIIMX TPH KOMITIOHEHTA: caxap (IeHTo3Y), hocdat u a30TrcToe OCHOBaHUE (ITypUH WIN
nupumuuH). K nepBoMy atomy yriiepona B Mosekyie mneHTo3sl C-1' mpucoenuusiercs
a30THCTOE OCHOBaHME (aJ€HUH, I'yaHUH, IUTO3UH, TUMHMH WIHA ypalui), a K MITOMY aromMy
yraepoja C-5' ¢ momotbio 3upHoit cBsizu — (ocdar; y Tperbero aroma yraeposaa C-3' Bcerna
MMeeTCsl THApOKCcUIibHas rpynmna — OH

Tema 2.5

160. TomoraMeTHBIH MOI U FCTCpOTaMCTHLIﬁ MMOJI — 3TO MOHATUA, KOTOPBIC UCIIOJIB3YIOTCS B
OMOIOrHUeCcKOoi HayKe IUJId 0003HaYCHHUS paBJII/I‘{I/Iﬁ MCXKAY NOoJIaMUu ocobeit BUa.
I'eneTnueckuii mon OIIPEACIIACTCA Ha60pOM XPpOMOCOM Yy KaXJ0ro 1oJia, 1 B 3aBUCUMOCTH OT

ATOTrO pa3inyaroT roMoraMeTHsie ocodu (XX unu ZZ) u rereporamerHeie ocodu (XY wium
W2).



161. mnpu3HaKHU MOJa OMPEAEISIOTCS HAOOPOM TMOJIOBBIX XPOMOCOM, a UX B TaMeTax - MOJOBBIX
KJIETKaX - MOJIOBUHA, TOJBKO MPHU OIUIOJOTBOPEHUU B 3UTOTE - OIUIOAOTBOPEHHOM SIUIE -
MOJTHBI HA0OP XPOMOCOM, B T. 4. U MOJIOBBIX

162. CrpykTypa MOMYJSIIUM — 3TO pacmlpesesieHne 0codel Mo TepPUTOPUHU, COOTHOIICHHUS
Irpynn 1o TONYy, BO3pacTy, MOP(OIOTHYECKHM, (U3UOJIOTHUYECKUAM, IOBEACHYECKUM U
reHeTH4ecKuM ocobeHHocTsIM. CTpyKTypa momynsuuu He crabuiabHa. OT TOro, KakoBa
CTPYKTypa TOMYJSLIUN B JaHHBIA TIEPUOJ] BPEMEHH, BO MHOTOM 3aBUCHUT HaIpaBlICHUE €€
JalbHEUIIMX HW3MEHEHUW. Pa3nmuuaroT cieayronme CTPYKTYphbl MOMYJSALUN: * IMOJIOBYIO
CTPYKTYPY, * BO3PACTHYIO CTPYKTYpPY, * MPOCTPAHCTBEHHYIO CTPYKTYpPY, * ITOJIOTHUECKYIO
CTPYKTYpY, - TEHETUYECKOU CTPYKTYPY, - IKOJIOTUYECKYIO CTPYKTYPY.

163. T'eMU3HTOTHOCTBH MPOSIBIISICTCS PSAJIE CIEIUICHHBIX C MTOJIOM HACIIEICTBEHHBIX 3200 ICBaHMIA
y 4YeloBeKa U JKUBOTHBIX (Hampumep, remMouiauss U JaJIbTOHHM3M, BbI3bIBaEMbIe
PELIECCUBHBIMY, CLEIJICHHBIMU C TOJOM TeHaMH) ['eMU3UrOTHOCTh WCIONb3YEeTCS B
CEJICEKIIMOHHOM PacTeHNEBOAYECKOM MPaKTUKE JJISl OMPEIeIICHHsI TEeHHOTO COCTaBa XpOMOCOM
MyTEM MOJIy4YE€HUS MOHOCOMHKOB — OPTaHU3MOB C OJTHOM, HEMapHO XPOMOCOMOIA.

164. CxkpemuBanue Oe€lOINIa30i CaMKH HM  KPAacHOIJIA30r0  caMiia Japo30(uuibl  Jaer
KpPacHOIJIa3bIX CAaMOK W OeJoria3bix camIoB. Peaxo 3To ckpeumBaHHE MOXKET JaTh BCEX
Oenoria3plX CaMOK M KpacHOIUIa3bIX CaMIIOB. Bbl1o 0OOHapyKeHO, 4TO 3TO CBS3aHO C
OTCYTCTBHEM JTU3BIOHKIIMH X-XPOMOCOM y CaMOK

165.  CueruieHHOe HaclieOBaHUE — HACJEI0BAaHUE MPU3HAKOB, T€HbI KOTOPBIX JIOKAJTHN30BaHbI
B OJHOW Xpomocome. ['pymnmbl CHEmIeHus pa3pylaloTcs IMpU KPOCCHHTOBEpe, KOrjaa
MPOUCXOIUT OOMEH YyYacTKaMH TOMOJIOTHYHBIX XpoMocoM B mpodazy | meiio3a. Cuna
CICIUICHUS MEXKIy TEeHAaMU 3aBUCHUT OT PACCTOSHHUS MEXKIy HHMH: YEeM JalbIIe TEHBI
pacronararoTcsi Apyr OT APyra, TEM BHIIIE YaCTOTa KPOCCHHTOBEpPa U HA00OOPOT.

166. Cymmupys JaHHBIE O HE3aBUCUMOM U CIEIUICHHOM HACIEIOBaHUU TPHU3HAKOB, O
HACJICIOBAHWUH, CILEIUICHHOM C TIOJIOM, O CBSI3M HAPYIICHUS TIOBEICHUS XPOMOCOM U
OTKJIOHEHHUS OT 3aKOHOMEPHOCTEW HACJICOBaHUS TPU3HAKOB Y JPO30GHIBI U APYTUX
OpraHu3MOB, MoOpraH H €ro COTPYIHUKH C(HOPMYTHUPOBAIH OCHOBHBIC ITOJOXKCHUS
XPOMOCOMHOM TE€OPUHU HACJIEICTBEHHOCTH.

Tema 2.6

167.  3MeHUYMBOCTH — 3TO CIIOCOOHOCTH OpraHMW3Ma M3MEHSATh CBOM BHEIIHHE U BHYTPEHHUE
NpPU3HAKU M0/ BIUSHHEM BHENIHEH cpelbl. V3MEeHUYMBOCTb, BO3HHUKAIOIIAs B OTAEIHLHOM
OpraHu3Meé M He Iepejaroliascs IO HACIeJICTBY, Ha3bIBaeTCs MOAM(PUKAIIMOHHOM.
M3MeHYnBOCTh, BO3HMKAIOIIAs B TEHOTUIIE M MEpearoIlascs CIEAYIOUIMM MOKOJICHUIM
Ha3bIBAETCS] TCHOTUITMYECKON WIIM HACJIEICTBEHHOM.

168.  MsmenuuBocTh ObiBaeT: l.HenacnenctBenHnas (dbenorunuueckas) 2.OHTOreHeTHyeckas
(oTpakaeT 3aKOHOMEpPHBIE W3MEHEHHsS B XOA€ WHIAMBHIYaTbHOTO pAa3BHTHS OpPTaHHU3MA)
3.HacnenctBennas (reHOTHUIINYECKAS, HeolpesieNieHHas, UHAMBHUyaJIbHAs)
4.CooTHOCHTENbHAS - KOPPEIATHBHAS, BO3HUKAECT B PE3YJIbTAaTe CBOWCTBA T'€HOB BIUATH Ha
dbopmupoBaHnne JByX W Oonee mpuzHakoB (Twierorpomus).  MoaudukarmoHHAas
(HeHacse/ICTBEHHAs) K3MEHYHBOCTb.

169. Myranus — BHeE3alHOE HACIEICTBEHHOE HW3MEHEHHE KaKOro-TH00 (HEHOTHUITHYECKOTO
NPU3HAKa, BBI3BAHHOE PE3KMM CTPYKTYPHBIM WM (DYHKIIMOHAJIFHBIM H3MEHeHHeM. Ecmu
MYTaIFH TPOUCXOJIAT B KJIETKAX, HE OTHOCSIITUXCS K 3apO/IbIIIEBON JIMHUH, TO ITH U3MEHEHUS
MOYKHO KJIaCCH(PUIIMPOBATH KaK COMaTHIecKre MyTarun. CII0BO «COMAaTHYECKUN TPOUCXOUT
OT TPEYECKOr0 CIIOBA SOMA, YTO 03HAYAET «TEJI0», & COMATUICCKHE MYTAIlUU BIHSIFOT TOJBKO
Ha HacCTOsIIee TeJI0 OPraHu3Ma.



170. KoMmOMHATHBHYIO W3MEHYMBOCTH MPEICTABISIOT MPOIECCHI, KOTOpPhIE 00CCIECYHBAIOT
WH/IMBUyaJIbHbIE HACJIEICTBEHHBIC pa3inyus 0coOel B pe3ynbTaTe peKOMOMHAIMU (HOBBIX
COYETaHUil) TEHOB M XpOMOCOM. PEKOH - mpenenbHO Manas €IUHHIA T'eHa, CIIOCOOHAs K
PEKOMOUMHAIIUY.

171. 'V poaurteneii nepBoil rpynmbl poXkKAAOTCS JETH TOJIBKO NEPBOM IpyHIbl. Y MEpBOM U
BTOPOH - peOCHOK MEepBOI 1 BTOPOW. Y NEpBOIl U TpEThei - peOCHOK MEepBON U TpEeThei. A BOT
y poauTeNel NEepBOM M YETBEPTOM POXKIAIOTCS JIETH BTOPOM M TPeThell T. E MOJHOCTHIO
otnuvaroTcs. B Tpancnokaruu 21 / 21 poxnaercs pedeHok ¢ 100% curnpomom. B octanbHOM
ciyqae okoio 5 - 10%.

172. A =W * B. I — no3a myrarenHoro ¢akropa I — wunTeHCHMBHOCTH B — Bpems
BO3JeHUCTBUA. YacToTa MyTaluid pacTET MPHU MOBBIIIECHUH 03Bl 10 ONPEIEIEHHOrO Ipeaea.
Ecnu no3a mpeBsilaeT 3TOT Npeesi, MHOTO KJIETOK HAYMHAET OTMHUPATh U IMOATOMY 4acToTa
MyTalMid B LEJIOM yMeHbluaetrcs. /[ MyTareHoB HE CYLIECTBYeT HIDKHEro Iopora
WHTEHCUBHOCTH JCHCTBHUSI, TO €CTh OHU MOTYT BBI3bIBaTh F€HETUUYECKNE U3MEHEHUS JJaXKe MPU
CaMbIX MaJlbIX J03aX.

173.  JlesoxcupubonykienHoBas kuciora ([JAHK) — wmakpomornekyna, oOecrieunBaroras
XpaHeHue, mepeaady U3 MOKOJIEHHUS B MOKOJIEHHE U pealn3aliio TeHeTHYECKONW MPOrpaMMbl
pa3BuUTUsA U (YHKIIMOHUPOBAaHUA KHUBBIX opraHnu3moB. OcHoBHas ponbs JJHK B kmerkax —
nolroBpeMeHHoe xpanenue nndopmanuu o crpykrype PHK u GenkoB. C XxuMudeckol TOUKU
3penust JJHK — 310 qyimHHas nonumepHas MoJieKylia, COCTOSIIIAs U3 MTOBTOPSIONINXCS OJIOKOB
— HykieoTuaoB. Kaknaplii HYKJI€OTHJ COCTOMT M3 a30TUCTOTO OCHOBaHUs, caxapa
(me3okcupu603bl) U hocdarHoi Tpymibl. CBA3U MEXYy HYKJICOTHIAMH B LIETIH 00pa3yroTcs 3a
cuéT 1e30KCUpr003bI U (hochaTHON TPYIITIBL.

Tema 3.1

174.  BOJIOUMOHHBIE B3TJISIBI - 3TO 3aPOXKACHHUE JKU3HU, €€ PA3BUTHUE B IIPOIIECCE IBOJIOLINH, B
pe3yNbTaTe MOSBICHUS IPOTPECCUBHBIX YEPT - MOIMYIIALNS BbKUBAIIA, TIPU Pa3BUTUU
pPErpecCUBHBIX YEPT - MOMYIALUS BEIMUpaa. A MeTadu3HUeCKUe - 3TO MOSBIECHUE TOTOBBIX
dbopM KH3HU, TOMYCTUM, Ha KOMETe MpUieTeNa K HaM KU3Hb U CTalla CyIIecTBOBaTh. bes
HBOJIFOLIMOHHBIX MTPU3HAKOB.

175.  3acnyru - Jlamapk ctan mepBbIM OHOJOTOM, KOTOPBIM MOMBITANCS CO3/1aTh CTPOHHYIO U
HEIOCTHYIO TEOPHUIO IBOIOIHH KUBOTO MHpa. Kpome O0TaHHUECKHUX U 300JI0THYECKHUX padoT,
Jlamapk u3gan psaja TpynoB MO THAPOJOTHHU, T€OJIOTHH U METeoposoruu, Jlamapk BBIIBUHYI
MPUHIMUIT UCTOPU3MA U aKTyaln3Ma B TPAKTOBKE I'€OJIOTMUECKUX siBlieHHA. Hegocrtatku — oH
OBLJT IEPBBIM, ITIO3TOMY €0 TEOPUH OBLITU XOTh U BEPHBI, HO €111€ HECOBEPILIEHHBI, COBPEMEHHHK
Y He TIOHUMAJI U MHE OBLITU COTJIACHBICHBIM.

176. 1) nakomneHue OONBIIOrO HAYYHOIO MaTepuana MO TeOoJOTHH, MaJeOHTOJIOTHH,
reorpaduu, 60TaHUKE, 300JI0THH;
2) co3/aHue KIETOYHOU TEOPHH, OTKPBITHE 3aKOHA COXPAHEHUSI U TIPEBPAIICHUS SHEPTUH,
3aKOHA 3apO/IbIIIEBOTO CXO/CTBA;
3) BBICOKMI YpPOBEHb Pa3BUTHS CEIHCKOTO XO35HCTBa B AHIJIIMM — OCOOEHHO CEJICKITUU
JKUBOTHBIX U PACTECHUH;
4) cobctBeHHble HaOmoneHus U OTKpeITUs Y. JlapBuHa BO BpeMsi KpPYrOCBETHOTO
nmyTenecTBUs Ha Kopabie «bUriby U npu U3y4eHUU CeNbCKOTO X035SHCTBA AHIJINH.
B pesynbrare ananm3a m 000OIIECHHS TOTO OrPOMHOTO (hakTHUueckoro marepuama Y.
JlapBuH co3/1a1 3BOJIIOLIMOHHOE YY€HHUE, KOTOPOE SIBUJIOCH OTBETOM Ha BOIPOC MHOTHX
MOKOJICHUH YUEHBIX U MBICIIUTEINIEH O MPOUCXOKICHUN BUIOB.
177. W3amenumnBocth. HacnencrBeHHoCTh. MckyccTBeHHBIH 0TO0p. Boprba 3a cymiecTBoBaHue.
EctectBeHHbII 0TOOD



178. Yapnp3 [lapBuH pa3nuyan CIEAyIOIIME BHUABI HW3MEHYMBOCTH: HEONpeaeTeHHas,
olpeneNieHHasl, WHAMBHMIyalbHas, KOPPEISATHBHAs, TIIOYKOBbIE BapHallld, YpPOJCTBa,
M3MEHUYUBOCTD BCIIECTBUE "BIIMAHUS MPUBBIUKHU U YIIPAXKHEHUS U HEYIPA)KHEHUSI OpPraHoB"
U U3MEHYMBOCTb BCJIEACTBUE CKpemMBaHMs. Ha coBpeMeHHOM 3Tane  BBIAEISIOT

HEHACJICACTBEHHYIO (ompenenennyto, MOIU(DUKAIIMOHHYIO, (hEHOTHITHYECKYIO)
W3MEHYUBOCTh 51 HAaCJIEICTBEHHYIO (HeompeaeeHHyto, WHIUBUAYAIBHYIO,
TEHOTUITUYECKYIO).

Tema 3.2

179. MuxkposBoonHs TPUBOIUT K 00pa30BaHUIO HOBBIX BHI0B, MAKPOABOJIOLUS CBSI3aHHA C
KPYIHBIMH 3BOJIIOIIMOHHBIMU HU3MEHEHUSMU. Makpo3BOIIOLuUs - (HOpMHUPOBAHHE KPYITHBIX
BUJIOB. MUKPO-MaJIeHbKOE Makpo-00Jb1oe. MHUKpPOIBOIIOLUS MPUBOJUT K 0Opa30BaHUIO
HOBBIX BHJIOB, MaKpOABOJIOLIUS CBSA3aHHA C KPYHMHBIMU IBOJIOLMOHHBIMU HU3MEHEHUSIMU -
apoMopho3aMu, TPUBOSIIMMHU K TOSIBIICHUIO 00Jiee KPYIHBIX TAKCOHOB - PO/IOB, CEMEHCTB,
OTPSI0B, KJIACCOB, TUIIOB U LIAPCTB.

180. APOI'EHE3 (compoBoxmaercs apomopdo3om), Mophopu3n0IOrHIecKuidl Mporpecc;
AJIJIOTEHE3 (conpoBokmaercss uamoamaranueii), Mop(odHu3noIoruieckuii mporpecc;
KATAT'EHE3 (compoBoxmaercs aereHepanueii), Mopdodu3nonrorndaeckuii  perpecc.
3Ha4yeHre BUI000pA30BaHMS B JKU3HHU IPUPOABI: BO3MOKHOCTH O0KMBAaHUS HOBOW CpEIbI
OOMTaHMsA, 3aCENCHUST HOBBIX SKOJIOTMYECKHX HHIN. aJanTanus - BHI000pa3oBaHUE -
sBomrorusl.  [lomynsimust  (JiMmiHee).  MPUCHOCOONEHHOCTh - MHKPOABOJIOIHS-
MakposBoronus. [lomynsmust (uimHee, OHAa HE SBONIONUOHHUPYET). HAWOATANTaIus,
apomopo3, Ouosormyeckuit mporpecc. JlereHepanus ~(JUIIHEE, OTO  -perpecc).
MPUCIIOCOOICHHOCTh - JUBEPIECHIIMS - €CTECTBeHHBIM 0TOOp. VcKyccTBeHHBIN OTOOp
(JMmmHEe, y HeTO Ipyrue 3aKOHOMEPHOCTH).

181. bBuonornyeckuii Mporpecc — 3TO MPOIECC IBOIIOLUU BUAA OPTaHU3MOB, ITPH KOTOPOM B
pe3ynbTaTe U3MEHEHUS! OKPYXKAIOIIeH Cpebl UMEIOT MECTO YBEIHUEHUE POXKIAEMOCTH €ro
oco0eii, pacliupeHre TEpPUTOPUH €T0 PaCIpOCTPaHEHUS, BUI000Opa30BaHUE HA €r0 OCHOBE.

182. DBOMIOIMOHHOE ABUKEHUE, IPU KOTOPOM MPOUCXOIUT COKpAIllEHUE apealia, yMEHbIICHHE
YHCIEHHOCTH OCO0Eel M3-3a HEMPUCIOCOONIEHHOCTH K Cpele OOuTaHus, CHI)KCHHE YHCIa
BUJIOB TPYII U3-3a JaBJICHUS IPYTUX BUIOB, BEIMHpaHue Buaa. [lameoHTonorus qokaszana,
YTO MHOTHE BUBI B MPOILIOM MOJTHOCTHIO Mcye3nu. Eciu mpu GuomorndeckoM mporpecce
HEKOTOpPBIE BUJIbI PAa3BUBAIOTCA M IIUPOKO PACIPOCTPAHAIOTCS IO BCEMY 36MHOMY IIapy, TO
npyu OMOJOTMYECKOM perpecce BUAbI MCYE3al0T, HE CYMEB IMPHUCIOCOOUTHCS K YCIOBHIM
OKPYXKAarOILEeH Cpebl.

183. Mertoasl UccneA0BaHUS BOIOIMHU: MAJIEOHTONOTHs, Ouoreorpadus, MOpPoIOTHIECKHE,
YMOPHUOJIOTUYECKUE, TEHETHUYECKHUEe, IKOJIOTUYECKUE, OMOXUMUYECKHE METOABbl U METOIbI
MOJICKYJIIPHOM OMOJIOTHUH.

184. B OuoreHernmueckom 3akone @. Mrosutepa u 3. ['ekkens: MHANBUIYATLHOE Pa3BUTHE 0OCOOH
(OHTOTEHE3) 110 OINpEACICHHOW CTEIEeHH TMOBTOPSIET MCTOPUYECKOE pa3BUTHE BHIA
(puiiorenes) , K KOTOpOMY OTHOCUTCS JaHHas 0coOb. M3BecTHbIN pycckuil yuensiii A. H.
CeBepIIOB BHEC BaKHBIC JIOTIONHEHUS B 3TOT 3akoH. OH yCTaHOBWII, YTO B SMOpHOTEHE3E
MIOBTOPSIIOTCS TIPU3HAKH 3apOJIBIIIEH, a He B3pOCIbIX ocobeit. Hampumep, skabepHbIe menn y
3apo/Jiplllla YeJIOBEKa CXOJHbI IO CTPOCHHUIO C XaOepHBIMHU LIENIIMU pBIO, a HE ¢ kabpaMu
B3pOCIBIX pBIO. BHOTeHEeTHUYEeCKMil 3aKOH MMEET OYeHb BaXKHOE 3HAYCHHUE, ITOCKOJBKY
CBUJICTEIILCTBYET 00 OOMMX TMpeaKax JKUBOTHBIX, OTHOCANIUXCS K  Pa3jIMYHbIM
cucreMaTndeckuM Tpymnmnam. OH TO3BOJIIET HWCIONB30BATh JaHHBIE SMOPUOJIOTHH IS
BOCCO3/aHuUs X0/1a (puiIoreHesa.

Tema 3.3



185. B cucreme >XMBOTHOrO MHpa 4YEIOBEK 3aHUMAET CIICAYIOIIEE IMOJOKEHHE: IapCTBO —
Kusotnsle, TN — XoproBele, noaTun — [lo3BoHOYHBIE, Kilacc — MileKoNUTarOIIUe, OTPSA —
[Tpumatsl, nonorpsn — YenoBekomnmojoOHBIE, CEKIUS — Y3KOHOCBIE, HAJCEMENCTBO —
['omunoussl, cemeiictBo — 'omunuael, pon — Yenosek, Bua — Yenosek pazymusbiii (Homo
sapiens). OpraHu3Mm uenoBeKa OOJaJaeT CIEAYIOUMMH OTJIWYUTEIbHBIMUA pPU3HAKAMH,
CBOMCTBEHHBIMH BCEM INPEACTABUTEISAM Kilacca MIEKOIUTAIOIINX.

186. PYI[I/IMEHTBI, PYIMMEHTApHBIE OPIraHbl, CPABHUTEIILHO YIPOILEHHBIE, HEIOPA3BUTHIC
(110 CpaBHEHUIO C TOMOJIOTUYHBIMHI 00Pa30BaHUSMH MPEIKOBBIX M OJIM3KHUX (POPM) CTPYKTYPHI,
yTpaTuBIINe CBOE OCH. 3HAUEHUE B OpraHu3Me B Iporiecce guiioreHesa. P. 3akiaapiBaioTcst BO
BpEMS 3apOBILIEBOTO PAa3BUTHS, HO ITOJIHOCTbIO HE PA3BUBAIOTCSL.

187. llosBneHue y OTHENBHBIX OpPraHM3MOB JAaHHOTO BUAA TNPU3HAKOB, CBOHCTBEHHBIX
OTJAIEHHBIM IIpEeKaM, HO OTCYTCTBYIOIIUX Yy OJIMKaHIIMX, TO €CTh YTPAaue€HHBIX B XOJ€
sBosroluu. [IposiBeHre aTaBu3Ma B OHTOT€He3e 0cOOU OOBSACHIETCS TEM, YTO IPEBHUE T'€HBI
(1 Mop¢oreHeTH4ecKHe CHUCTEMBI), OTBETCTBEHHBIE 3a JAHHBIM IpPHU3HAK, COXPAHSIOTCS B
reHOMe, HO WX JEeWCTBHE NIpPU HOPMAIbHOM Da3BUTUU OJIOKUpPYETCs IPYIMMHU TIe€HaMu
(penpeccopamu). B pazButum oTaenbHeIX 0co0el MO pa3iavyuHbIM MPUYMHAM OJIOKHpYOILEe
JieicTBUE MOXKET OBbITh CHATO M IIPU3HAK MPOSBISETCS BHOBb.

188.  DBomronMOHHOE OOBSICHEHHE PYAMMEHTOB M aTaBU3MOB COCTOMT B TOM, YTO OpPraHbI
(mpu3HaKM) , cTaBIIKE OECIONE3HBIMHU JUIsl OPraHU3Ma, He YTPAuuBalOTCs B OJJHOYACHE, @ MOTYT
COXPAHSTHCS B TECUEHNE MUJUTMOHOB JIET, IOCTENIEHHO PENYLIUPYSICh U pa3pyllasch MO IPy30M
MmyTanuii (oT60p mnepectaeT OTOPAKOBBIBATH MyTallMM, HApYIIAIOLIME DPA3BUTHE JIAHHOIO
IpPU3HAKA, U 3T MYTallMM HAYMHAIOT CBOOOJHO HAKaIIMBATbCs, HO IPOLECC 3TOT OYEHb
MemsieHHbli) . [lo Xomy naena, eCTECTBEHHO, PEIyLUPYIOIIUNCS OpraH MOXET IpUoOpecTH
HOBbIe (hyHKIMH. J{ake ecii BHEIIHEE MPOSBICHUE MPU3HAKA ITOJIHOCTHIO YTPAYeHO, B TEHOME
eIIe JIOJIT0O MOTYT COXPAaHAThCSA (PparMeHTHl TEHETHYEeCKUX '"mporpamMm’, 00eCTeUMBaBIINX
pa3BUTHE [AHHOTO TMpu3HaKa y mpeakoB. [Ipm ocoObix oOcTosTENHCTBAX (MyTallMH,
IKCTpEMaIbHBbIC BO3/ICHCTBHS HAa PAa3BHBAIOIIUICS YMOPHOH) 3TH MPOTPaMMBbl MOT'YT HHOTA
"cpaboTatp" - U TOr/1a MBI IOJTY4aeM aTaBU3M.

189. CoBpemeHHass HayKa Ha OCHOBAHWH MAJICOHTOJIOTHYECKUX M APXECOJOTUYECKUX TAHHBIX
BCIO MCTOPHUIO PAa3BUTHS U CTAHOBJIEHUS NPEIKOB JIIOJEH, NMPUHAJIEKAIIUX K CEMEHUCTBY
TOMOHUJ (JIIOAEH), AETUT Ha TPU CTAJUU: NPEICTaBUTENN YeJOBEKa B NMEPBOW CTaJAUU OBbLIU
00€3bsIHOIION, BO BTOPOM — HEaHJEPTajblbl, B TPETbe — KPOMAHbOHIBI U HAKOHEI]
COBPEMEHHBIN YEJIOBEK.

190. Tpya - HCTOYHMK BCAKOTO OOraTcTBa, YTBEPKIAIOT MOJIMTUKO-3KOHOBIBL. OH
JEHCTBUTENIBHO SBJISETCS TAaKOBBIM HApsAAy C INPUPOAOH, NOCTABIAIOLIEN €My Marepual,
KOTOPBII OH mpeBpaiiaetr B 6orarctBo. Ho oH emie u Heuto 6eckoHedHo Oonbliee, ueM 31o. OH
- IIEPBOE OCHOBHOE YCJIOBHME BCEH YEIOBEUECKOM XKU3HU, U IPUTOM B TAKOW CTEIIEHHU, YTO MBI
B U3BECTHOM CMBICJIE JOJDKHBI CKa3aTh: TPYZ CO3/1aJl CAMOT'0 YEJIOBEKa.

Tema 4.1

191. Cpena obutaHust — 3TO COBOKYITHOCTh ONPEAETIEHHBIX a0MOTHUECKUX U OMOTHYECKHX
YCIIOBUM, B KOTOPBIX OOMTAET JaHHbIN opranu3M. OTIeNbHbIE 2JIEMEHTHI CpeJibl, Ha KOTOPbIe
OpraHu3M pearupyer NPHCIIOCOOUTENBbHBIMU pEaKIMsIMU, HOCAT Ha3zBaHue ¢aktopos. [lo
npeobnagatomemMy  QGakTopy WIM  KOMIUIEKCY (DaKTOpOB, KOTOpbIE  HAa3bIBAIOTCS
CpenooOpa3yIoUMMy, BBLACTSAIOT 4 Ccpeabl KHU3HH: BOJHYIO, Ha3eMHO-BO3IYILIHYIO,
MOYBEHHYIO 1 OPTaHU3MEHHYIO.



192. Bonnas cpenma. Bwicokas TMIIOTHOCTH, TEIUIONPOBOIHOCTH, IPO3PAYHOCTH, CHUIIHHBIC
nepenajbl AaBICHU, ciadas aspanus, OCBEIEHHOCTh YObIBA€T C TITyOMHON, OTHOCUTEIBHO
OJIHOpOJIHAsE (TOMOTEHHAas) B TNPOCTpPaHCTBE U cTaOuibHas BO BpemeHu. HazemHo-
Bo3aymHas. OOuiue cBeTa M KHCIOPOJa, HU3Kas IJIOTHOCTh BO3JyXa, pe3KHe KoJieOaHus
TEMIIEpaTypbl, BBICOKAas TMOABWXHOCTH aTMocdepbl, AeGUUIUT BIard, reTeporeHHasl.
Haubosee cinoxHas Kak 1Mo CBOMCTBaM, Tak M MO pa3HOOOpa3uio B mpocTpaHcTBe. [louBenHas
cpena ooburtanus. JleuuuT uiam moiHoe OTCYTCTBUE CBETA, BHICOKAsS INIOTHOCTH, HEAOCTATOK
WK U30BITOK BIIATM, HEIOCTAaTOK KHCIOPOJa, CPAaBHUTEIBHO BBICOKOE COJEpIKaHUE
YIJIEKHUCIIOTO Ta3a, phIXjas CTPyKTypa cyOcTparta, 3aloJIHeHHAs CMEChI0 I'a30B M BOJOH.
Co3ngana xuBbIMH oOpranm3mMamu. Opranu3menHas. Hamuume nerkoycBosieMoil MMM,
MOCTOSIHCTBO TEMIIEPAaTypHOT'O, OCMOTHYECKOI'0, COJIEBOIO PEKUMOB, OTCYTCTBHUE YTPO3bI
BBICBIXaHMSI, 3AIIUIIEHHOCTh OT BParoB, HEXBaTka KUCJIOPOAa, OTPAHUYEHHOCTh KHU3HEHHOTO
MIPOCTPAHCTBA.

193. IlIpucrnocobaeHHOCTh KUBBIX CYIIECTB K Cpejie OOMTaHUs UITH aJlanTallkis — 3TO KOMILUIEKC
XapaKTEepPHBIX YepT, IOMOTAIOIINX BbKUBATH B OMPECNIEHHBIX YCIOBUSIX U OCTaBJIATh MOCHE
ce0sl TOJTHOIIEHHOE 3/I0pPOBOE MOTOMCTBO. AJanTalus K OKpYKarollel cpeie BOSHUKAET B
xoJie aBomtonuu. [losBneHne npucnocobIeHHOCTH y PACTEHUHN U )KUBOTHBIX — XapaKTEPHOE
SBIICHUE, HO OHA MIPOSIBIISIETCS JJAJIEKO He cpa3y. B pesynbrare IIUTeNbHOTO SBOIIOIIHOHHOTO
mpolecca MOsBISIOTCA 0COOM ¢ OCOOBIMU IpPHU3HAKAMH, MPUCIOCOOIIEHHBIMU K YCIOBUSM
BHEIIIHEHN Cpebl.

194.  Dxonoruueckuit pakTop — 3TO I0O0E YCIOBUE CPEIbI, CIOCOOHOE OKA3bIBATh MPSIMOE WIIH
KOCBEHHOE BJIMSHHE Ha JKHMBBIE OpPraHU3MBbI, XOTA Obl HAa MPOTSHKEHHH OJHOM u3 (a3 ux
WH/IMBUIYAILHOTO pa3BUTHsA. B CBOI0O odYepenp OpraHu3M pearnpyeT Ha SKOJIOTUYECKHN
(baxTop crienupUIHBIMU MPUCTIOCOOUTEIBHBIMH PEAKIUAMU. TakuM 00pazoM, SKOJIOTHIECKHE
(baKTOpBl — 3TO BCE JIEMEHTHI €CTECTBEHHOHN Cpellbl, KOTOPHIE BIMAIOT HA CYIIECTBOBAHUE U
pa3BUTHE OPraHU3MOB, U Ha KaKHeE KUBBIC CYIIECTBA PEArHPYIOT PEAKIUAMHU MPUCTIOCOOICHUS
(3a mpeaenaMu ClIOCOOHOCTH MPUCTIOCOOJICHUS HACTAET CMEPTh ).

195.  Dxkosormueckue GakTOpbl — 3TO BCe (PAKTOPHI OKPYXKAIOMICH CPEJIbl, JCHCTBYIONIUE Ha
oprauu3M. OHu genarcs Ha 3 rpynnbl: AOuoTuueckue — (akTOpbl HEKHUBOM MPHUPOJBI:
TEMIIepaTypa, BIaKHOCTh, COJICHOCTD BOJIbI. bHOoTHYEeCKHe — BO3CHCTBUS KUBBIX OPraHU3MOB:
XUIIHUYECTBO, TIapa3suTU3M, CHMOHMO3, KOHKYPEHIUS. AHTpPOIOTEHHBIE — BO3JCHCTBUS
YenoBeKa: BEIpyOKa jieca, 3arpsisHeHHEe BO3/1yXa, OCyIIeHHe 00JI0Ta, PhIXJICHNE TIOYBHI.

196. 3akon (mpaBmino) muHumyma Jlmbuxa (FO.JIubux, 1840). OTHocuTenbHOE nelcTBUE
OTJEJIHOTO 3KOJOIMYECKOTro (hakTopa TeM CHIIbHEE, UeM B OOJIBIIEH CTETIEHH 110 CPABHEHUIO C
JPYTUMH OIIYyIIAeTCsl ero HexBaTka. 3akoH TosnepanTHocTu Lllendopaa (B.lendopa, 1913).
JlumutupyromuM (HakTopoM MPOIBETAaHUS MOXKET OBITh KaKk MUHUMYM, TaK U MaKCHUMyM
HKOJIOTUYECKOT0 (haKTOpa, TMana3oH MeX 1y KOTOPbIMU ONPeeNsieT BeIUYHHY TOJIEPAaHTHOCTH
(BBIHOCITMBOCTH ) OpraHu3Ma K JaHHOMY (haKkTopy.

197.  3akon tonepantHoctH llendopaa: mUMUTHPYIOIIKUM (PAaKTOPOM MPOLBETAHUS OpraHU3Ma
(Bua) MOXeET ObITh KAK MUHUMYM, TaK ¥ MAaKCUMYM JKOJIOTHUECKOTO BO3ICHCTBHS, TUANIa30H
MEXy KOTOPBIMU OMpEJeNseT BEIUYMHY BBIHOCIMBOCTU (TOJEPAHTHOCTH) OpraHM3Ma K
JaHHOMY (aKTopy.

198. Tlomynsius sBISETCS DIEMEHTApHOM CTPYKTypoi BuIa, B (opMe KOTOPOH BHI
cymiecTByeT B npupoje. OCHOBHBIMH XapaKTEPUCTHKAMU TIOMYJISIIIAA SBISTFOTCS: TUIOTHOCTb,
YHCIICHHOCTh, POXKIAeMOCTh, CMEPTHOCTh, BO3PACTHON COCTaB, XapakTep paclpeieiicHHus B
npezenax TePPUTOPUHU U TEMIT POCTA.

199. MecTo, 3aHUMaeMOe BHJIOM B OHOIICHO3€, BKIIOYAIOIISe KOMIIJIEKC €ro OMOIIEHOTHYECKHX
cBs3ell u TpeboBaHui K QakTopam cpensl. Tepmun BBea€H B 1914 rony k. ['punnensiom u B



1927 rony Yapnw3zom OntoHoM. B Hacrosiiee BpeMs omnpenencHue ['puHHEIa MPUHSTO
Ha3bIBaTh MPOCTPAHCTBEHHOW HUILEH, a OmNpeAereHHe IITOHA HAa3bIBAIOT TPOPUUECKOM
HuIei. B HacTosmee BpeMs: JOMHUHUPYET MoJenb runepodbséma Jx. . Xarunncona. Monenb
npeJICTaBIeHa KaKk N-MEpHBINA Ky0, Ha OCSX KOTOPOTO OTJIOKEHBI IKoJornueckue (akropst. I1o
KaxaoMy (akTopy y BUa €CTh JHara3oH, B KOTOPOM OH MOXET CyIecTBOBaTh. Eciu mpoBecTn
NPOCKIMH OT KPAaHHMX TOYEK AMANa30HOB KAKIOH OCH (PAaKTOPOB, MBI MOJIYYUM N-MEPHYIO
¢urypy, rae n - KOJIM4eCTBO 3HAYUMBIX Ul BUAA IKOJIOTHUECKUX (HaKTOPOB

200.  Coo0miecTBO OpPraHU3MOB, HMCTOPUYECKH CIOXKHBIIASICS COBOKYITHOCTh JKUBOTHBIX,
pacTeHuii, rpuOOB 1 MUKPOOPIaHU3MOB, HACEIISIOIINX OTHOCUTEIBHO OJTHOPOIHOE KU3HEHHOE
IPOCTPAHCTBO (ONpeNeNEHHBIA YIaCTOK CYIIU HJIM aKBATOPHUHU), CBA3AHHBIX MEXIY c0o00ii, a
TaKXKe OKpY’KaloIIel ux cpeioi. BHoleHo3bI BOZHUKIIM HAa OCHOBE OMOT€HHOTO KPYTOBOPOTA U
o0ecreunBaroT ero B KOHKPETHBIX MPUPOTHBIX YCIOBHSAX. DTO JUHAMHYECKas, COCOOHAs K
CaMOpPETYJIMPOBAaHUIO CHUCTEMa, KOMIIOHEHTBI KOTOpOM (IpOAYLEHTH, KOHCYMEHTHI,
penyueHTbl) B3auMOCBsi3aHbl. OJMH U3 OCHOBHBIX OOBEKTOB HCCJIEIOBAHUS HKOJIOTHU.
Haubonee  BaXHBIMHM  KOJMYECTBEHHBIMM  TIOKa3aTeNIMU  OWOIICHO30B  SIBIISIFOTCS
O6uopazHooOpa3ue u brmomacca.

201. Opranu3mbl, yd4acTBylIIME€ B CHUMOHO3€, Ha3bIBalOT cUMOMOHTaMU. Hampumep,
CUMOMOHTAaMHU SBJSIFOTCS Tpu® W BOAOpPOCHb, oOOpa3ylolnue JHIIAdHUK, Oepé3a u
no0epE30BUK, MypeHa M PbIOA-YUCTHIIBIIUK, HACEKOMBIC-ONBUTUTENN U OMbUISIEMbIE UMU
pacTeHus. a. ... . BHYTpuUBHUIOBas KOHKYPEHIUSI — COIEPHHYECTBO 3a PECYPCHl MEXIY
0COOSIMH OJTHOTO BHJ1a. DTO BaXKHBIN (PaKTOP CAMOPETYJISIUH B MOMYIALHUH. ... XUITHIYECTBO
— THUIl B3aMMOOTHOILIEHUH, MPHU KOTOPOM TMPEACTABUTEIH OIHOIO BHUIA MUTAIOTCA
IPEJICTaBUTENIIMU JPYTOro BUa.

202.  BzauMmojueicTBHE JKMBBIX OPraHH3MOB C KOMIIOHEHTaMHu Ouocdepbl (uTochepoil,
atMocdepoii, runpochepoii) MPOUCXOAUT IMyTeM OOMEHa, MUTAHHS, IBIXaHWS, BBIICICHUS
IPOJYKTOB MeTabonmm3Ma. Bece opraHn3Mbl HEOAWHAKOBBI ¢ TOUKH 3PEHUSI ACCHMUIISIIIAA HMA
BEUIECTB M SHEpruu. PacTeHus HCIOJIb3YIOT COJIHEUHYIO SHEPrui0, OCYILECTBIISIS IMPOLEcCe
¢doTocuHTE3a, a )KUBOTHBIE OTPEOISIOT OPraHNYECKUE BEIECTBA, CO3JaHHbIE PACTCHUSIMH —
¢dorocunTeTUKamMu. JKUBOTHBIE, B OTIMYKE OT PACTEHUN U OaKTepuil, HE MOTYT OCYILIECTBIISTh
peakuuu (OTO- M XEMOCHHTE3a, a BBIHY)KJIEHbl HCIIOJIb30BaTh COJIHEYHYIO SHEPIUIO
OIOCPEIOBAaHHO — Yepe3 OpraHNuecKoe BELIeCTBO, Co3aHHOe (POTOCUHTETUKaMU. Bee jxuBble
OpraHu3Mbl MO crnoco0y NHUTaHHUS MOXKHO pa3leluTh Ha JBa Kiacca: aBTOTPO(HbIE U
reTepoTpodHbIE OPraHU3MBI.

203.  KpyrooporT BemecTB — 3TO NepeMelleHHe BellecTBa B popMe XUMUYECKUX FIEMEHTOB
UX COEIMHEHHH OT MPOAY-LIEHTOB K peayLleHTaM, yepe3 KOHCYMEHThI Ui 0e3 HUX U OISTh K
npoayueHTam. PacteHus — aBTOTpo¢HbIE OPraHU3-Mbl, CIIOCOOHBIE B Mpolecce (POTOCHHTE3a
CHUHTE3MPOBATh Opra-HUYECKUE BEIEeCTBA M3 HEOPraHMYECKUX, IMO3TOMY HMX Ha3bIBa-IOT
IPOAYLIEHTAMH, WA IPOU3BOIUTEIIMH.

Tema 4.3

204.  buocdepa — 310 0671aCTh, B KOTOPOU HAXOIATCS BCE XKUBBIC OPIraHU3MBbI Ha IJTAaHETE 3eMJIsL.
Bonma mnpakTvdecku IOMHOCTBIO HAINOJIHEHAa HMH, a B 3€MHOM KOpE pasHbBIE CyIEeCTBa
BCTPEYAIOTCS J1aXke Ha IiIyOuHe 10 7 kM. ATMocgepa 3acefieHa 0 030HOBOTO CJIOS, Jajibliie
COJIHEYHBIE JTyYd U HU3Kas TeMIlepaTypa yOuBaioT Bce *HuBoe. BepxHsas rpanuna 6uocdeps
IpOXOAUT B aTMmocdepe, Ha BbicoTe B 15-20 kM OT moBepxHoCTH. [lanee 3akaHumBaercs
O30HOBBIH CIIOM, a 3a €ro npeJenaMy >KU3Hb MOTHOAET OT COJTHEYHON aKTUBHOCTH. HUXKHsIS
IpaHUIla HaXOAUTCS B 3eMHOU Kope (Jiutocdepe), NpoxoauT Ha rayoune 3,5-7,5 km. Takoii



JIMara3oH 00YCJIOBIICH T€M, YTO TeMIeparypa mianetsl goxoaut 10 100 rpagycos Llenscus Ha
pa3HbIX IITyOHHAX.

205. buocdepa -3T0 TEppUTOPHS KU3HH M HOPMAIBHOTO CYIIECTBOBAHMS JIFOOOTO >KHUBOTO
opraam3ma Ha 3emuie. JXKuth BHe Onochepsl mpocTo HeBo3MoxkHa! Benp "Ono" - 3TO XKU3HB,
3HAUUT 3TO KHUCIOPOJA M BCE HEOOXOAMMBIE JUIsl KU3HU BellecTBa. Bce jKMBblE OpraHu3Mbl
HACBILIAKOTCS KUCIIOPOIOM: JIFOIM, )KUBOTHBIE U BCE OCTAJIbHBIE, [TOJIEPKUBAIOT CBOIO )KU3Hb
HaCHIIIEHNUEM KHCIOpoAoM. B npyroii cpene opranusm npocTo He BBIACPKUT U OTHOHET.

206.  JXuBoe BemecTBO, WM OMOMacca, TNIAHETHl — COBOKYITHOCTh BCEX KHBBIX OPTaHU3MOB,
ero poib B (GopMupoBaHHHM OHMOC(epbl, B U3MEHEHHWH Ta30BOrO COCTaBa aTtMoc(epbl, B
0o0pa3oBaHUM MOYBKI, THApOochepsl. JKuBoe BelmecTBO — HanOoJiee aKTUBHBIA KOMIIOHEHT B
Oouocdepe. Bopneuenue opraHmsMamMu B KpPYroBOPOT OrPOMHOM MacChl MHUHEpATbHBIX
BEUICCTB, HEMPEPBIBHOE MIEPEMEILIEHUE BELIECTB MEXAY I10YBOH, PACTCHUSIMU, )KUBOTHBIMH U
MHUKPOOPTraHU3MaMH.

207.  IIpOMBIIIJIEHHOCTb, CEIbCKOE XO3AHCTBO M Jake OBITOBAs J[EATEIBHOCTh YEJIOBEKa
IPUBOJAT K BEIOPOCY TOKCHUUHBIX BEILECTB B aTMOC(Epy, BOJIHbIE U IIOYBCHHBIE 3arpsI3HEHHUS.
OTO NPUBOAUT K HM3MEHEHMIO KJIMMaTa, CHM)KCHHMIO KAauecTBa BOJbl U IIOYBBI, a TaKKe
YXYJIIEHUIO YCIOBUN KU3HM JUIsl BCEX JKUBBIX cymiecTB. Kiaccuueckuit npumep — BBIOPOCHI
IIAPHUKOBBIX I'a30B, TAKUX KaK YIJIEKHCIBIA I'a3, METaH U OKCHUJ a30Ta, KOTOPbIE IPUBOIAT K
17100a1bHOMY MOTEIJICHUIO U U3MEHEHUIO KIIMMaTa.

208.  Dkonoruyeckuii KpU3uc — 3TO YCTOMUMBOE HApYIIEHUE PABHOBECHUS MEX1y OOIIECTBOM
U IpUPOAOH, 3aKioyarouieecs B JErpajlallid  OKPYXKAIOLEH MPUPOAHOM cpenbl U
HECIIOCOOHOCTH TOCYAApPCTBEHHBIX CTPYKTYP NPUHATH COOTBETCTBYIOLIME MEpHI JUIsl TOTO,
YTOOBI PEUINTH CO3JABINYIOCS TPOOJIEeMy M BOCCTAaHOBHUTH COCTOSIHHE OJarompHsTHON
OKPYKaIOILEH CpeIbl.

209. MoOXHO HaMETHUTH JIBa MyTH PAlMOHAIBLHOTO MPUPOAONOIL30BaHusA. [lepBrIii myTh— 3TO
pa3yMHOE COKpallleHHe NOTPeOJICHNs B aHTPONOT€HHBIX IKOCUCTEMAaX U CEJIEKIHS KUBOTHBIX
U pacTeHUN s MOJYy4YEHHs BHUAOB C IIHPOKUM JIMANa30HOM CaMOpPEryJIMpOBaHUs, T.€.
HSKOHOMHO HCIIOJIB3YIOIINX IMPUPOAHBIA pecypc. BTopol myTh— yBEeIM4YEHHE TOIO MU UHOTO
pecypca myTeM npupoo00yCTpoiCcTBa, MPUAAHNS HOBOTO KaueCTBa PeCypcy.

Tema 4.4

210.  AwntpomnoreHHsle (hakToOpbl, OKa3bIBaloOIlMe BIMsSHME Ha Ouocdepy, BKIOYAOT B cels
pasIn4yHble BHUJBI 3arpsi3HEHHs] OKPY)KAIOLIeH Cpelbl, ONYCThIHUBAaHHE, BBIPYOKY JIECOB U
JerpajallMio MOYBBI, pacTyllyl0 YypOaHM3aLMI0O U HUHAyCTpHandu3anuioo. lIpoMblnuieHHOE
IPOM3BOJICTBO, BpE/IHBbIE BBIOPOCHI M OTXO[bI, CEIBCKOE XO3SIMCTBO C MCIIOJIb30BAaHHEM
XUMHUYECKHX YAOOpEHHUH U MECTUIMIOB — BCE 3TO MPUBOAUT K HETATHBHBIM MOCIEACTBHIM
Juis Ouocepbl, TAKMM Kak M3MEHEHHE KIIMMaTta, CHI)KeHHe Onopa3Hoo0pa3usi, YHHUTO)XKEHUE
HKOCHCTEM U BBIMHpPAHUE BUJIOB.

211.  AHTpomoreHHOE BO3ICHCTBHE Ha COCTABILIIONINE aTMOC(hEpbl — OTO HapYIICHHUS
BEIIECTBEHHO-D)HEPreTUYECKOro OanaHca B arMocdepe MOJ BIUSHUEM AaHTPOIOI€HHOMN
JIESATETLHOCTH, BBIPAKAIOMICHCS B U3MEHEHUH TJIOOAIBHOW SHEPTETHKU 3e€MIIM B PE3yJIbTaTe
HAKOIUICHUS YIJIEKUCIIOTO Ta3a, YMEHbBIIEHUS IJIOTHOCTH O30HOBOTO JKpaHa, 3arps3HEHHS
atMocdepsl T.H. OTEIUISIOMNUMHE ra3amMu (MeTaHoOM, (pEOHaMH ), IPSIMOTO BRIOpOCaA Teria u JIp.
BUJIOB SHEPTUU.

212. Bo3jaeciicTBHE YEIOBEUECKOH JCATENLHOCTH Ha Truapocdepy CIOCOOCTByeT —ee
3arpsi3HEHUI0 M HM3MEHEHHIO CBOWCTB MPHUPOAHBIX BOJA, B TOM 4YHUCIIE HapyIIEHHE HUX
mupKyasiuuu. B oriomume ot atMocdephl, ruapocdepa CHocoOHa K HAKOIJICHHUIO
3arpsI3HAIOIMX COSIUHEHUM B COCTaBE BOJHBIX MAacC, JIOHHBIX OTJIOKEHUSAX, MUILEBBIX LEMIX
BOJHBIX OpraHu3MoB. IIpoucxoauT HakoIlJIEHHE B BOJOEMAX, JOHHBIX OCaJKaX, OPraHU3Max



PBIO ¥ MOJUIIOCKOB IECTULIUIOB M TSXKEIIBIX METAJJIOB, IOCTYHAIOIIUX B BOJOEMBI CO CTOKAMHU
IIaXTHBIX, CEJIbCKOXO3SIIICTBEHHBIX, HMHIYCTPUAJIbHbIX BOJA. Ha Hee HEraTuBHO BIMSET
3arpsA3HEHWE HE TOJBKO XHWMHYECKHMH  BEIIECTBAMH, UYXKIBIMH  OHOJOTHYECKUM
KPYroBOpOTaM, HO M UYpe3MEepHOE NOCTYIUICHWE OPTraHUKH, BBI3BIBAIOIIEE 3BTPO(UKALUIO
BOI0eMOB. VH)KeHepHas [esATEIbHOCTh YEJIOBEKa HApyIIAeT €CTECTBEHHBI COCTaB U
LHUPKYJISLUIO NPUPOAHBIX BoA. Hampumep, aHTpPONOT€HHOE NOTEIVIEHME KIMMaTa MOXET
YBEJIMYUTH TEMIIEPATYPY MPUIIOISPHBIX TEPPUTOPHUM U CLIOCOOCTBOBATH MCUE3HOBEHUIO JIb/I0B
ApKTHYECKOT0 M1 AHTApKTUYECKOI0 pernoHoB. IIpu 3TOM ypoBeHb OKeaHa MOXKET MOJHATHCS
Ha 4-5 M u Oonee. IlocTpoiika KPyMHBIX THAPOTEXHUYECKUX COOPYKEHHH YMEHBIIAET CTOK
PEUYHBIX BOJ ¥ BBIHOC aJUTIOBHAJIBHBIX OTJIOKEHHUH B YCThS PEK. DTO CIIOCOOCTBYET OBICTPOMY
paspylICHUIO JIENbT U OeperoB 3a cyeT MOPCKOH abpasuu. Pa30op BOIbl KpYHHBIX peK Ha
OpOLIEHHE IpPUBEN K Jlerpajlaliui BOJHBIX OacceiiHOB BHYTPEHHEIO CTOKA, M3MEHEHHUIO UX
MUHEpPAIU3aLUH.

213. Jlurocdepa - TBepnas obosouka 3emsin MontHOCThIO 50...250 kM. B nurocdhepy Bxoaut

214.

3eMHas Kopa TOJIMHOM 5...60 KM Ha KOHTMHEHTax, a TakKe Ha JHE OKEeaHOB. YacTbio
Ouocdepsl ABIAETCS TOJBKO BEPXHSS YaCTh 3€MHOHM KOPBI (JITOOMOC(epa) MOIIHOCTHIO 2...5
KM. B pe3ympraTe MOIIHOrO BO3JEHCTBUS TEXHUYECKH BOOPY)KEHHOTO oOOIIecTBa Ha
OKPYXKAIOIIYIO Cpelly TuToOnocdepa UCHBITHIBACT Hauboee CHilbHOE npeodpazoanue. OHa
MOJIBEPraeTcsl 3arpsA3HEHUIO U 3aCOPEHUI0 PA3UYHBIMHU MPOMBIIIJICHHBIMA U OBITOBBIMU
OTXOJIaMH, B3pBIBa€TCA, IepepabaThiBacTCsi HAa MECTE WM YBO3HUTCS, pPacCEeUBaETCs,
BBIIyBaeTCsl, pa3MbIBaeTCsl, IOKPhIBAETCs BOAOH, achambTom, OeToHOM, kKamMHeM. B mepByto
ouepelb MPOUCXOUT 3arpsi3HEHUE MOYBBI KaK HarOoJiee JOCTYITHOTO 3JIEMEHTa TUTOC(EpHI.

K npsimoMy Bo3zielicTBUIO OTHOCSTCS: 1) cIiIoIHAas BBIpYOKa JIECOB; 2) JIECHBIE TIOYKaPhI U
BBDKUTAHHE PACTUTEIBHOCTH; 3) YHUYTOXEHHE JIECOB M PACTUTEIBLHOCTH IPHU CO3JIaHHUH
X03SUCTBEHHON MH(MPACTPYKTYPHI (3aTOIUICHUE TIPU CO3TAHUH BOJOXPAHIIIUII, YHHUTOKECHUE
BOJIM3M KapbepoOB, IMPOMBIIUICHHBIX KOMIUIEKCOB); 4) YCHJIMBAIOUIMICS TpPecc TypU3Ma.
KocBeHnHoe Bo3z€elicTBHE - 3TO U3MEHEHUE YCIOBUI OOUTaHUS B PE3y/IbTaTe€ AaHTPOIIOI€HHOIO
3arpsi3HEHUST BO3/yXa, BOJIbI, MPUMEHEHHS TECTHUIIMIAOB M MHHEPAIBHBIX YI0OpEHUH.
OmnpeneneHHOe 3HaU€HUE UMEET TaKKe IPOHUKHOBEHHUE B PACTUTENIbHBIE COOOIECTBA YYKABIX
BUJIOB PacTeHUI (MHTPOIYIIEHTOB).

Tema 4.5

216.

217.

Knaccudmkauns ¢axktopos npeactasneHa Ha pucyHke 1.

‘b-‘lKI(lllM Cpelbl, BINAIOUINE HA 310POBbE T€10BERA

Dusieckne: Xuvnveckue: buoaoruveckne:
KTHMATIYECKIe; = TAACTBIE METATTH BIPYCHBIE
MeXaHo- ~ NECTHUILIE I YIOOPEHNA, - GakTepHaThHBIe
AKYCTHYECKHE = AJOXHMHKaTH = NapasuTapHbie
VICKTPOMATHIITHBIE (XT0pHpOBAHHEIE (reaBMITHTSI)
H3TYYeHNs YI1€BO0POILY) ~ TIpuOKOBbIe
HOHIBHpYIOIIe ICKAPCTBEHHbIE HHGexmm

215. H3TYYeHNIA npenaparst

Ha coBpemeHHOM 3Tarne B KpyNHbIX ropojiax Mupa copMHUpOBaHa HOBAsl IKOJIOIHMYeCKast
cpena, riae HaONroAaeTcs BbICOKAas KOHIIEHTpAlUs aHTPONOreHHbIX (akTopoB. K Takum
(dakTOpaM MOXHO OTHECTH 3arps3HEHUE BO3/1yXa, MOYBBI, BOJABI FOPOa, BHICOKHH YpOBEHb
[IyMa, 3JIEKTPOMAarHUTHbIE M3Iy4YeHHs, KOTOPBIE SIBISIIOTCS HETOCPEICTBEHHBIM MPOAYKTOM
uHAycTpuanu3auuu. Jlpyras cocrtapisionias KOMIUIEKCHOTO BO3ICHCTBHS Ha aJanTaluio
YyeJioBeKa B TOPO/JIe — COLIMOKYIIbTYPHAs cpea.

AgnanTanys 4eyloBeKa - 3TO MPOLECC, B PE3yNbTaTe KOTOPOIO OPraHU3M IOCTENIEHHO
npuoOpeTaeT OTCYTCTBOBABIIYI0 paHEEe YCTOWYMBOCTh K OINpeAesieHHbIM (akTopam
OKpY’Kalollel cpesibl U TaKUM 00pa3oM MOoJydaeT BO3MOXKHOCTD JKUTh B YCIIOBUSX, PaHee He
COBMECTHUMBIX C JKU3HBIO, M pPelIaTh 3aJaul, paHee Hepazpemumble. MTak, Mexy uenoBekom



U OKpYXKalolied cpeIod ecTb TapMOHMYHOE €AMHCTBO. Bce ycmoBust cpensl, (hakTopsl
OKpY’Karolllel cpeJibl TAK)KE y4aCTBYIOT B JOPMUPOBAHUU 3[J0POBBS YEIOBEKA.

218. ®dusnueckass AaKTUBHOCTh — BaXKHEMINAs COCTAaBIAOIIAs 310poBbs  PerymspHas
(bu3nyeckas akTUBHOCTh CIIOCOOCTBYET HE TOJIBKO YKPEIUICHHUIO U COXPAaHEHHIO 3/I0POBBS, HO U
JOCTOBEPHO CHW)KAET PHCK DPa3BUTHA BaKHEHIIMX COIMAIBHO- 3HAYUMBIX 3a00JI€BaHUIL:
nuabera Il tuna, paka, runepronun. dusnueckas aKTUBHOCTh OKa3bIBa€T B JIOJTOCPOUYHOM
IIEPCIIEKTUBE MOJIOXKHUTEIBbHOE BIMSHUE Ha 3J0POBbE, U YIYUIIAET KA4eCTBO )KU3HU.

219. OtcyrcTBUE y4éTa KAJIOPUHMHOCTH B NUTAHUM MOXKET IPUBECTH K HApYLIECHUSM B
(YHKIIMOHMPOBAHUY OPTaHU3MA: IPU HEAOCTATKE — K UCTOILEHHIO, IIPU U30BITKE — K 0)KUPEHUIO.
Opnako oOecriedeHre SHEprueil He MOKPBhIBAET NOTPEOHOCTH OpraHu3Ma B BELIECTBAX,
HEOOXOAUMBIX Ul TIOCTPOCHUSI U OOHOBJICHUS OpraHuW3Ma. PallmoH COCTAaBICHHBIM TOJBKO C
Y4ETOM 3HEPreTUYECKON LIEHHOCTH MPOAYKTOB MOXKET OKa3aThCsl HEMOJHOLIEHHBIM. [loaTomy
JUIS XapaKTEPUCTUKY IUTAHUS BaXKHO YUUTHIBATh U MMUILIEBYIO IEHHOCTh. Y CBOSIEMOCTD U I10JIb3a
Pa3IMYHBIX BEUIECTB OTJIMYaeTcs. Tak, IpOoCThle caxapa — MOHOCaxapuabl (TIII0K03a, GpyKTo3a)
ycBamBaroTCs 0e3 mpeaBapuTeNbHON (epMeHTanuu. VI3BeCTHBIM HaM caxap — aucaxapuj
(cocTouT U3 IBYX MOHOCAXapoB) OBICTPO paclleIUIsieTcs Ha IPOCThIE caxapa U TakKe SBISIOTCS
JerkoycBosieMbIM. bosiee ciokHble caxapa — MoOJUcaxapuibl, K HUM OTHOCHTCS Kpaxmai
(3amacaromuii yrieBoJ pacTeHH ), JOCTATOYHO JIOJITO PACHICTUIAIOTCS 0 TIIOKO3bI M CHAOXKAIOT
OpraHu3M B T€4eHUE Oojiee NIUTENbHOTOo cpoka. HekoTopsle mosncaxapuibl, Kak LIEJUIH0JI032a
(comepxuTCs B KJIeTUaTKe PacTeHHUi), BOOOIIE HE TIepeBapUBAETCsI, IPU 3TOM YIIOTpediieHue e
BMECTE€ C MHIIEH OKa3bpIBaeT OJAarompHsITHOE BIMSHHE HAa MUIIEBAPEHUE, MOJICpPKAHNE
MUKPOQIOPHI KUIIIEUHUKA, a TAK)KE CIIOCOOCTBYET BBIBEICHUIO TOKCUYHBIX BEILIECTB.

Tema 5.1

220.  OcHOBHBIMH HaIlpaBJICHUSIMU OMOTEXHOJIOTUU SIBJISIFOTCSA MEIULUHCKOE
(papmaneBTHUECKAsT, HIMMYHHASs); CEIbCKOXO3HCTBEHHOE (BETEpHHAPHASI, PACTCHUEBOJICTBO);
OPOMBINUICHHOE (THUINEBast, Jerkas, XHUMHUYECKas MPOMBIIUIEHHOCTh, 3JHEpreTuyeckas);
HKOJIOTUYECKOE (OYMCTKA CTOYHBIX BOJ, IepepaboTKa OTXOI0B U JIp.).

221.  T'ennas umxenepus; - Knerounas umxenepus; - KinonupoBanue. C mOMOIIBI0 METO/I0B
KJIETOYHOW M TE€HHOW WH)KEHEPUU BO3MOXHO IIOJIyYEHHE HOBBIX BBICOKOIIPOJYKTHUBHBIX
IPOAYLIEHTOB OEJNKOB M TMENTHAOB YENOBEKa, AaHTUIE€HOB, BHUPYCOB U Jp. Pa3Burtue
TEHETUYECKON W KJIETOYHOM MH)KEHEpUM NPUBOAUT K TOMY, YTO OMOTEXHOJOTMYecKas
IPOMBIIIJICHHOCTh BCE IIMPE 3aBOEBBIBAET HOBBIE 00JIACTH MTPOU3BO/ICTBA.

222.  OOBEKTHl OWMOTEXHOJOTUU MHOTOYHCICHHBI. JTO OHWOJOTHYEeCKHEe OOBEKTHI (KHBBIC
OpraHu3MBl), POLIECCHl B CHCTEMaX U TEXHOJOTUAX ((PU3UKO-XUMHUYECKHEe, ONOXUMHUYECKUE U
Ip.), pe3yNbTaThl U3MEHEHUI B OMOTEXHOJIIOTUYECKUX CHUCTEMaX (BbIAEIEHUE SHEPTUU, CUHTE3
U JieTpajialiyis BELeCTB, UX B3aUMOecTBUE, (OPMUPOBAHNE HOBBIX CBOWCTB U Jp.), METOJIbI
uccienoBanus ((pU3HOIOrMUYecKre, OPraHoNIeNITUYECKUE U Jp.), @ TaKXKe KaueCTBO IOTOBOU
HOPOAYKIHH (CTPYKTYpa, COCTaB, MHILEBast U OMOIornyeckas HEHHOCTb U Jp.).

223.  BUOTEXHOJOTHsS - ITO HOBas W TepeaoBas AWCIMIUINHA, KOTOpas BMEIIMBACTCS B T
001acTH, KOTOpblE paHbIIEe Ka3aJIuCh HE3bIONEMBIMU. DTO HEM30E€XKHO MPHUBOJUT K
BO3HUKHOBEHHIO MHOXKECTBa ITHUECKUX IpoOsieM. OJlHa U3 OCHOBHBIX 3THYECKUX MPoOIeM
OMOTEXHOJIOTMM CBs3aHA C KJIOHMpoBaHUEM. CyIIECTBYIOT CHOpPhl O MOPAJbHOM AacleKTe
KJIOHMPOBAHMsI, BO MHOTHX CTpaHaX KJIOHMPOBAHHE YEI0BEKa 3allPelieHO Ha TOCYJapCTBEHHOM
ypoBHe (Hanmpumep, B Anonun u @pannun). /[Be OCHOBHBIE LIeNH KIOHHUPOBAHUS YEIOBEKA -
TepaneBTHyecKas (Co3/laHue JOHOPCKHX KJIETOK) W PENpOnyKTHBHas. PenpoaykThBHOE
KJIOHMPOBAHHE 3alpeIeHO B OOJIBITMHCTBE CTPAH U3-32 MHOTUX 3THYECKUX M HACIIEICTBEHHBIX
npobieM. Kion Oyner umeTh TOT e T€HOTHUI, YTO M €ro OpUTHHAJ, HO OyAyT JU OHU
neiicrButensHo moxoxku? Kak uneHTuduuupoBarth Noae B MHUpe, TAe KIOHUPOBaHHE
paszpemieHo? Bp3oBeTr M KIOHHpOBaHWE KceHO(POOCKHME HAcTpoeHHsi B 0OImecTBe?
IOpunuyeckue BOMpoChl, Kacaloluecs poid KJIoHAa B oOOIIecTBE, a TaKkKe €ro
B3aMMOOTHOIIEHUI C OPUTHHAJIOM, J0 CUX MOp HE PEIICHBbI.



224.  denepanpHas CIyx0a MO IKOJIOTHUECKOMY, TEXHOJOTHYECKOMY U aTOMHOMY HAJ30PY
(Poctexnanmzop) - ocymiecTBiasieT PyHKIIMU 110 KOHTPO-JIO M HAA30py B chepe 0e301macHoro
BeJIcHUS paboT, CBA3aHHBIX C TOJH30BAa-HHEM HEIpaMH, MPOMBINIJICHHONH 0e30MmacHOCTH,
0€30MacHOCTH TpPU HCIOJIb-30BAaHUU ATOMHOM DJHEPrHM, SJIEKTPUUECKUX M TEIJIOBBIX
YCTaHOBOK M ceTel (KpoMe OBITOBBIX ), THAPOTEXHUIECKIX COOPYKEeHHI. PocTexHam30p Takxke
uMeeT QYHKIHUH B cepe OXpaHbl OKPYXKAIOIIeH Cpe/bl B YacTH, Kacarolleiicss OrpaHuyeHHs
HEraTUBHOT'O TEXHOTEHHOTO BO3/ICUCTBHUS.

Tema 5.2

225.  TlpombinuieHHass OWOTEXHONOTUS OOBEAMHSET B ce0C XHMHIO, MOJICKYISPHYIO U
MUKpPOOHOJIOTHIO C MPUKIIATHBIMUA HAyKaMH JUIS UCIOJIb30BaHUS MUKPOOPTaHU3MOB, KIIETOK,
TKaHE W TEHOB C LEJbI0 TMPOBEJICHUS TEXHOJIOTHYECKUX IPOILIECCOB  Pa3IUYHON
HAIPAaBIEHHOCTU. DTa 00JIaCTh UCCIIEIOBAaHUI SBISETCS OHOM M3 HauboJiee MepCIeKTUBHBIX
CEroJiHs, U TO3BOJISIET HE TOJIbKO M3MEHSATh W YIYy4llaTh XapaKTEPUCTHKU BEIIECTB, HO U
co37aBaTb HOBBIE MHUKPOOPTaHHU3MBl C YHUKaJbHbIMU  QyHKuMsIMH. JlocTkeHUs
OMOTEXHOJIOTUU HKOHOMHYECKH M JKOJIOTMYECKH BBITOJHBI, YTO BEAET K €€ IIUPOKOMY
pacipoCTpaHEHHUIO MPAKTUYECKH B KaXJOM oTpaciu — OT HedTenepepaboTKU 10 CEIbCKOTOo
XO0341CTBa.

226.  buortexHomorusi cerogHs pa3BuBaeTcs OypHbIMH TeMmamu. Kak Hayka, oHa HU3yd4aeT
BHEJIPEHUE MIPOU3BOJCTBEHHBIX IPOILIECCOB, B OCHOBE KOTOPBIX JICKHUT MPAKTHUYECKOE
UCIOJIb30BaHNE MUKPOOPTaHM3MOB, BCEBO3MOXKHBIX OMOJIOTMUECKUX CHCTEM. JTO HE TOJBKO
pacTuTeNIbHbIE WIHM )KMBOTHBIE TKaHW, HO M MpoToruiacTel, pekomObunantasie JJHK, a Taxxe
MOJIHOCThIO T€HETHYECKH MOIUGUIUMPOBaHHBIE OpraHu3Mbl. OCHOBHBIMH HAaIpPaBICHUSMU
pa3BUTHS OWOTEXHOJOTMHM CYHMTAIOTCS: CO3JaHHE HOBBIX BHJIOB IPOIYKTOB MUTAHHS U
JKUBOTHBIX KOPMOB, TPOM3BOJACTBO HX; BBIBEJCHHE HOBBIX IITAMMOB IOJIE3HBIX
MHUKPOOPTaHU3MOB; CO3JJaHUE HOBBIX MOPO/] KUBOTHBIX; BHIBEJIEHNE HOBBIX COPTOB PACTEHUIA;
CO3/IaHME U TPUMEHEHHUE MpEernapaToB IO 3alIUTE pacTeHUud OT OoNe3Hell u BpeautTesei;
MIPUMEHEHNE HOBBIX OMOTEXHOJIOTUYECKUX METOJIOB IO 3aLIUTE OKPYKAIOIIEH CPE/Ibl.

5.2 llpumepbl OLlEeHKU NMPAKTHYECKUX 3aaHU

I1. 3. Nel. Tema 1.2. CTpyKTYypHO-()yHKIMOHA/ILHASI OPTraHU3aLMSA KJIETOK.

1. CtpoeHue KIETKU MPOKaPHUOTUIECKON U DYKapHOTUYECKOU (pacTeHus, >)KUBOTHBIE, TPUObI) U
KJIETOYHBIE BKJIFOUEHUSI.

2. 3anosnnenue Tabauisl «CpaBHUTE CTPOCHUE KIIETOK AYKApHOT U IpokapuoT» IpencraBnenue
uH(popMaluu B TaOJIMYHON opMe criocoOCTBYET CHUCTEMATU3AMU 3HAHUH U JTy4IlIeMy
3allOMUHAHUIO U U3yUYEHHUIO.

3. [TonroroBka MUKpONpENaparTos,

4. HabGmroeHne MUKpOIIPENnapaToB ¢ MOMOIIBI0O MUKPOCKONA U BBISIBJICHUE Pa3IMuUil MKy
u3y4aeMbIMH 00beKkTaMu, POpMHUPOBATH YMEHHE MOJIb30BAThCS MUKPOCKOIIOM.
5.@0opMyIMPOBAHNE COOTBETCTBYIOIINX BBIBOJOB.

IL. 3. Ne2. Tema 1.2. CTpyKTYpHO-()yHKIMOHA/IbHASI OPTaHU3aLMs KJIETOK.

1.BupycHble u GakTepralibHble 3a001€BaHMUS.

2.00m11e NpUHIMIIBI UCTIONb30BaHUS JIEKAPCTBEHHBIX BemiecTB. OCOOEHHOCTH TPUMEHEHUS
AHTUOMOTHKOB.

3.IlpencraBieHue yCTHBIX COOOLIEHHH ¢ Tpe3eHTaluel, TOArOTOBIEHHBIX 10 MEPEUHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX MPEToaBaTeeM.

4. TpodunakTHueckre Mepbl MPEAYNPEkIeHHUs BUPYCHBIX U OaKTepUAIbHBIX 3a00JIeBaHUH.

I1. 3. Ne3. Tema 1.3. CTpyKTYpHO QyHKIIHOHAIbHBbIE (PAKTOPBI HACIEACTBEHHOCTH.

1. Ilpunuun KkomruieMeHTapHOCTH U npaBuiio Yapradda. HayuuTs cTyneHTOB IpUMEHATh
TEOpETUYECKHE 3HAHUs JUI PelleHus 3aa4 [0 JaHHOU TeMe.



2.Pemenue 3a7a4 Ha onpeieeHre NOCIeI0BAaTEIbHOCTH HYKJIEOTHA0B, AMUHOKHUCIIOT B HOPME.
3. Pemenue 3a1a4 Ha onpeereHue nociaea0BaTeIbHOCTH HyKJIEOTH0B, aMUHOKHUCIIOT, B Cllydae
U3MEHEHUs1 IocienoBarenbHocT  HykieotuaoB JIHK. dopmupoBars yMeHHE CpaBHUBATh U
AQHaJIN3UPOBATh.

II. 3. Ne4. Tema 2.3. OHTOreHe3 pacTeHU, ;)KHBOTHBIX U YeJI0BEKA

1.OcHOBHBIE CTalK YMOPHOHAIEHOTO Pa3BUTUs opranu3mMa. OGopMHUTE 3Tanbl SMOPUOHATILHOTO
pa3BuTUsA B Tabnuie: «IMOpHOHaTbHOpA3BUTHEY. [[71s1 3an10THEHUS JaHHOM TaOIuIIbI TpeOYIOTCS
3HaHUS, TOJIYYCHHbIC CTYACHTAMH U3 YYEOHBIX MOCOOMH IO cXemMaM U OOBSCHEHHI
MIpenoiaBaress .

2.IToctamOproHanbHbIN nepruoa. CTaguu mocTIMOPHOHATIBLHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoseka. lIpsmoe u HenpssmMoe pa3BUTHE.

3.buonoruyeckoe cTapeHue U CMEPTh.

I1. 3. NeS. Tema2.4. 3aKOHOMEPHOCTH HACJIeJ0BAHUS.

1.ITponomxkenue GOpMUPOBAHHS Y CTYACHTOB YMEHHUU TMOJIH30BATHCS T€HETHUECKOM
TEPMHMHOJIOTHEN U CUMBOJIMKON. OTpabaThiBaTh YMEHHUS PELaTh 3a7a4ul Ha TUIIbI CKPELLMBaHUM.
2.Pemienue 3aa4 Ha onpeiesieHue BEPOSITHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX IIPU3HAKOB
IPU MOHOTHOPUIHOM CKpelirBaHuu. CocTaBlieHuE TeHOTUITMYECKUX CXEM CKPEIUBaHUN

3. Pewienue 3aay Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHHUSI HACIEACTBEHHBIX PU3HAKOB
0pu JUTHOPUTHOM U TOJUTUOpUIHOM cKpenuBaHusaX. COCTaBlIeHNE TEHOTUITHUECKUX CXEM
CKpEIUBaHUN

4. Perienue 3a7ja4 HA aHAJIM3UPYIOLIEE CKPEIIMBAHUE U HEMOJHOE TOMUHUPOBAaHUE
ckpetuBaHusX. CoCcTaBlIeHUE FT€eHOTUIMMYECKUX CXEM CKPEILMBAHMIA.

I1. 3. Ne6. Tema 2.5. CuenJieHHOe HacJIel0BaHHEe PU3HAKOB.

1.IIpogomxats GOpMHPOBATH y CTYACHTOB YMEHHM MOJIH30BATHCS TE€HETHYECKOM
TEPMHHOJIOTHEH U CUMBOJIMKON. OTpabaThiBaTh YMEHUS PEIIaTh 3a7a4d Ha JaHHYIO TEMY.
2.3akonbl T. Moprana. CrienieHHoe HacleJOBaHUE TEHOB,

3.Hapymenue cuerienus.

4. Pemienne 3a/ad Ha OMpe/eleHHue BEPOITHOCTH BOSHUKHOBEHUSI HACIIEJICTBEHHBIX MPU3HAKOB
MIPH CIIETUICHHOM HacliefoBaHuu. CocTaBlIeHNE TEHOTUITMYECKUX CXEM CKPEITUBAHUS.

I1. 3. Ne7. Tema 2.6. 3aK0OHOMEpPHOCTH H3MEHYHBOCTH.

1.CopmupoBaTh y CTy/IEHTOB 3HaHHMsS 00 OCHOBHBIX METOJaX M3y4eHMs HACJEJACTBEHHOCTH
4eJI0BEKa; O3HAKOMUTH CTYJICHTOB C METOJaMH JICUYCHUS U MPEAYNPEKICHUS HEKOTOPBIX
HaCJIEICTBEHHBIX O0JIE3HEN yesloBeKa.

2.I3MeH4YHMBOCTh MTPU3HAKOB. BU/IbI N3MEHYMBOCTH: HACIIEJICTBEHHAS U HEHACIICACTBEHHAS!.

3. Buael MyTanuuii 1 npUYUHbBI BO3HUKHOBEHUS.

4. Pemrenue 3a/1a4 Ha OMpe/iesieHHE THIIA MyTaI|H MIPH MIepeade HaClIeCTBEHHbBIX MPU3HAKOB,
COCTaBJIEHUE TEHOTHITMYECKIX CXEM CKpPEIINBaHUSI.

I1. 3. Ne8. Tema 4.2. Ilonyasuus, cood1ecTBA, IKOCHUCTEMbI.

1.XapakTepucTiKa MOMyJIsIuN, COOOIIECTB, SKOCUCTEM.

2. CTpyKTypHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOYLICHTbI, KOHCYMEHTBHI, PeTyLIEHTHI.
3Tpoduueckue nienu u ceTH.

4.9KOJIOTUYECKHUE MTUPAMHU/IBI.

II. 3. Ne 9. Tema 4.2. Ilonyasiuus, coo01eCcTBA, IKOCUCTEMBI.

1. KpyroBopoT BemeCTB ¥ NOTOK SHEPTHH B IKOCUCTEME.

2.3aKk0oH nupaMuAbl SHEPTUH WM 3aKOH JIECATH NMpoueHToB P. JIunaemana

3.Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 10 IEPEHOCY BEIECTBA U
HHEPIUU B 3KOCHUCTEMAaX C COCTaBJICHHUEM TPO(UUECKHX IIeTIel U MUpaMu OMoMacchl U
DHEPIHH.



II. 3. Ne10. Tema 4.4. Bansinue aHTPONOreHHbIX (paKTOPOB Ha Ouochepy.
1.CoBpemeHHOE BO3/eiCTBHE UeIoBeKa Ha Oocdepy U mpoOaeMbl yTHIN3AIHH
MIPOMBIIUICHHBIX OTXO/I0B;

2.CriocoObl YTUIIN3ALMK MPOMBIILIEHHBIX OTXO/I0B.

3. 3anonHeHue TabIUIBI «XapaKTEPUCTUKH CIIOCOOOB MEPEPa0OTKH OTXOI0BY.

II. 3. Nel11. Tema4.5. Bausinue couuaabHO-IKOJIOTHYeCKUX (PAKTOPOB HA 310POBbe
yeJIoBeKa.

1.DaKTOPBHI, MOJIOKUTEIBFHO U OTPULIATEIHHO, BIUSIONINE Ha OpraHn3M desoBeka. [IpobGiema
TEXHOTCHHBIX BO3JICHCTBUI Ha 3/10pOBbE YeNOBEKa (3JEKTPOMArHUTHBIE OIS, OBITOBAS XUMHUSI,
M30BITOYHBIE IIYMbI, paIUaIHs U T. II).

2. Anantanus opraHu3Ma yejoBeka K pakTopaM OKpYKarollen Cpe/ibl.

3. [Ipunuumns! GopMUPOBaHUS 30POBHE COEPETAIOLIETO TOBEICHHUS.

4. buoxuMmn4ecKkue acreKThl palliOHAIBHOTO MUTAHUS.

5. YMmcTBeHHast pabOTOCTIOCOOHOCTD Y CTYIEHTOB. MccnenoBanrue yMCTBEHHON
paboTOCIOCOOHOCTH Y CTYIEHTOB.

I1. 3. Ne12. TemaS.1. BHOTEXHOJIOTHH B JKH3HH KaKI0I0.

1.OcHOBHBIE HAIIPABJIEHUSI COBPEMEHHOW OMOTEXHOIOTHH.

2.MeTo/1b1 OMOTEXHOJIOTHH.

3.IIpenmyriecTBa OMOTEXHOJIOTHH TIEPE]T TPAAUIIMOHHBIMUA BUJIaMU TEXHOJIOTHA.

4. O0BbeKThI OMOTEXHOJIOTHH.

4 DTrKa OMOTEXHOJIOTHUECKUX U TCHETHUECKUX IKCIICPUMEHTOB.

I1. 3. Nel3. Tema5.1. BHOTeXHOJ0rHMH B JKH3HH KaKI0T0.

1. Keiicbl Ha aHanu3 HHPOPMALIMK O HAYYHBIX JOCTHUKEHHSIX B 00JACTH T€HETHUECKUX
TEXHOJIOTHil, KIIETOYHOW HHKEHEPUH, MHUIIIEBbIX OMOTEXHOIOTHA.

2.Ponb v mepcrneKTUBBl TeHHOM MHXKEHEpUs B OMOTEXHOJIOTHH.

3.PoJib KJI€TOYHOM MHKEHEPUU

4. CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHUS UIIEBON OMOTEXHOJIOTUH.

3amura Keica: mpeIcTaBIeHHe Pe3yIbTaTOB PEIIeHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAIUEN ).
I1. 3. Ne14. Tema 5.2.1. BuoTexHo/JI0TUN B NPOMBIIIEHHOCTH.

1.Pa3BuTHE NPOMBIIIIIEHHOW OHOTEXHOJOTHH U €€ MPUMEHEHHUE B )KU3HU YEIIOBEKa,
2.B3anmojielicTBHE MMPOU3BOJICTB C OKPYIKAOIIEH Cpeoi.

3.be30Tx01HasE TEXHOJIOTUSI MOIYYEHUsI TOTOBOTO MPOIYyKTa

4 Keiicpl Ha aHanmu3 WH(OPMAIIMU O PA3BUTHUU MPOMBIIUIEHHON OHMOTEXHOJOTHH (10 TPYIIam).
3amura Keiica.

I1. 3. Ne15 Tema 5.2.2.ConMajIbHO-3THYECKHE ACHEKTHI OMOTEXHOJIOTHI
1.DTHueckre acieKkThl pa3BUTUS OMOTEXHOJIOTUI U IPUMEHEHHUE UX B KU3HU YEJIOBEKa, MOUCK U
aHaJIM3 UHQOPMAIMU U3 Pa3INYHbIX UCTOYHUKOB.

2.3anonHenue tabnuu. «bruorexHonoruu — 3710...», «Knonuposanuey. [Ipencrasienue
nH(popmaluu B TaOIHMYHON (hOpME CIIOCOOCTBYET CHCTEMATH3alMK 3HAHUHN U JIyUIIeMY
3aIIOMUHAHUIO U U3YYEHHUIO.

3. Keticpl Ha aHamM3 HHPOPMAIIUU 00 STHUECKUX ACTIEKTaX Pa3BUTHS OMOTEXHOJIOTHI(ITO
rpynnam) 3amura Keica:

II. 3. Ne16-17. TemaS5.2.3. BuoTexHoJI0IMH U TEXHHYECKHE CUCTEMbI.

1.PazBuTne OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHHUUYECKUX CHUCTEM (OMOMHKeHepus,
OouonH(popmaruka, OMOHUKA) U UX TPUMEHEHHE B )KU3HU YeJIOBEKa.

2.Ponib GMOMH)KEHEpUH B COBPEMEHHOM MUDE.

3.Metop1 GMOMH(DOPMATHUKHY.



4.Bunbl OMOHUKHM ¥ OCHOBHBIE MpaBwiia. [IpuMepsl OMOHUKH B HAIIICH KU3HH.
5. Ilouck u ananu3 nHGOPMALIUU U3 PA3THYHBIX HCTOYHHUKOB.

6.3amuTa keiica: [IpencraBienne pe3yabTaToB PELIEHUs KEWCOB (BBICTYIIJICHUE C

MIPE3CHTALINEH )

6. HpI/IMepLI OLICHOYHBIX CPEACTB AJIA IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTTreCrTalumn

6.1. TemaTH4ecKkHue TeCTOBbLIE 3aJaHuA

Ne 1 2 3 4 5 6 7 8 9
BOIIPOCA
Otser 2 1 3 2 2 3 1,2 3 3
Ne 10 11 12 13 14 15 16 17 18
BOIIPOCA
OtBer 2.3.4.5. 2 3 3 1 4 3 4 2
Ne 19 20 21 22 23 24 25 26 27
BOIIPOCA
OtBer 2 1 1 4 3 1.4 3 3 2
Ne 28 29 30 31 32 33 34 35 36
BOIIPOCA
OtBer 2.3.5 2.3.5 1.3 1 2 1 1 2.5 1.3.4.6.
Ne 37 38 39 40 41 42 43 44 45
BOIIPOCA
OtBer 3 1 2.45 2.34 3 4 4 1 1.2.34
Ne 46 47 48 49 50 51 52 53 54
BOIIPOCA
OtBer 1.2 1.3. 3 1 2 2 2 1 1
Ne 55 56 57 58 59
BOIIpOCa

1 1 1 3 2

6.2 KonTpoJbHbIe padoThl

6.2.1 KonTpoJubHas padora Ne 1 « MoJieKkyJIsIpHbIH YPOBEHb OPTraHHU3aIUM KU3HU»

1-opranorenHsie
2-MOJIEKYIISIPHOM
3-itox

4-xenes3a
S-TupodUIIbHBIE
6-38,9x/1x




T-paguKamaMu
8-nectpykmusi(ieHaTypaus)
9-HYKJICOTHIBI
10-¢pepmenTamu
11-nemmonosza

12-rnuxoren

13-cnmpanb

14-nBurarenbHyto
15-perynsipHble(niepuoguuecKue
16-permnukanus(penyrmKanm)
17-ypauun

18-ren

19-r-PHK

20- D. Yapradd

Bapuanr 2
l.oTcyTcTBYIOT
2-MarHus
3-KpeMHUs
4-TpaHCTIOPTHYIO
5-ruapodoOHBIM
6-17, xJIx
7-xoJecTepuHa
8-O0uononumepsl
9-aMHHOKHMCIIOTHI
10-penaryparmst
11-xutun
12-xkpaxman
13-nenTuaHBEIMU
14-ctpykTypHyto QyHKIIHIO
15-HeperynsapHBIX TeTepOIOJIMMEPOB
16-IHK-cunTeTa3a
17-komnnemMeHTapHOCTH
18-nenro3oi
19-B anpe
20- 1. Yorcon u ®. Kpuk

Kputepun ouennBanus padot:

oneHka 5 npu 18-20 npaBUIBLHO BBINIOJHEHHBIX 3a/1aHUSAX;

orieHka 4 ipu 15-17 npaBMIIBLHO BHITTOJIHEHHBIX 3aJaHUSX;

oneHka 3 npu 12-14 npaBUIBHO BBIIIOJHEHHBIX 3a/1aHUSAX;

oneHka 2 npu 11 1 MeHee MpaBUIIBHO BHIIIOJIHEHHBIX 33JJaHUSX.

TecTbl TaKOro NjIaHa MO3BOJISIOT 32 KOPOTKOE BpEMs IPOBEPUTH 3HAHMSI, IPUUEM BO3MOKHOCTH
yrajbIBaHUs IPU 3TOM HCKIIIOUEHBI.

6.2.2 KonTpoJubHas padora Ne2 «Ctpoenune 1 GyHKIIUM OPTaHU3MOB»
Bapuanrl
Al-4, A2-1,, A3-a, A4-1, AS5-1, A6-3, A7-1, A8-4, A9-3, Al0-1, A11-3, A12-1.2.3,



Al3-2, Al4-4, Al5-3, Al6-2, Al7-2, Al18-3, Al19-4, A20-4, A21-3, A22-1,

A23-1, A24-3, A25-4.

B-1
A b B r il E
1 2 2 1 2 1

C1. VY 3eMHOBOAHBIX MOSBISETCS TPEXKAMEPHOE CEP/LIe, Y PhIO OHO OTCYTCTBYET

Al-

Bapuanr 2

A2- A3- A4- AS5- A6- A7- A8- A9- Al0- All- Al2-

Al3- Al4- Al15- Al6- Al7- Al8- Al19- A20- A21- A22- A23- A24- A25-

B1
A b B r E
2 1 3 3 3
B2- 236, B3-532416

6.2.3 KonTposabHas pabora Ne3 «TeopeTnueckue acneKTbl 3KOJOTHID)

1-b,

2-B, 3-A, 4-T, 5-A, 6-A, 7-B, 8-b, 9-T', 10-A,

11-B, 12-b, 13-B, 14-A, 15-T', 16-b,17-B, 18-b, 19-I", 20-b.

6.3 Bonpochl kK IPOMeKYTOYHOM aTTeCTALUH

1.

buonorus (ot rpeueckux cioB bios — kH3Hb, l0g0S — yueHHE) — 3TO HayKa, U3ydarolas
JKUBBIE OPraHU3MBI U SBJIEHUS KHUBOM mpuposl. [Ipeamerom u3ydeHus OMOIOTHH SIBISETCS
MHOrooOpasue KMBbIX OpraHU3MOB, Hacessommx 3emo. CBoiicTBa *KUBOW Npuposl. Bee
KHUBBIE OPTaHU3MbI 00JTaAI0T PSIOM OOIIMX MPU3HAKOB U CBOMCTB, KOTOPBIE OTIUYAIOT UX
OT TeJ HEeXXUBOH MPUPOJBI. DTO OCOOEHHOCTH CTPOEHMS, OOMEH BEILIECTB, ABUKEHHE, POCT,
pasMHOXKEHUE, Pa3IpakuMOCThb, camoperyisiuus. [IpusHaku (cBoiicTBa) >kuBoro. JKuBble
cyliecTBa 00J1a1al0T COBOKYITHOCTBIO MPU3HAKOB (CBOMCTB), OTIMYAIONINX X OT OOBEKTOB
HEKUBOM pupoibl. OCHOBHBIMH MTPU3HAKAMHU KHUBOTO SBIISIOTCS] CIIOCOOHOCTh K aKTUBHOMY
JIBIDKEHUIO, OOMEH BEIIECTB C OKpYXarollell cpenoil (muTaHue, JbIXaHWE, BBIJEICHHE),
pa3IpaskuMoCTh, POCT, pa3BUTHE, CIOCOOHOCTh K Pa3MHOKEHHIO.

Hayunsle MeToapl M3y4eHMs >KMBOM NpPUPOJIBI: HAONIOJCHHE, SKCIIEPUMEHT, OIMCAaHMUE,
u3MepeHue, KiaccupuKaius.

[ToMruMO mO3HABaTENbHOM M ACTETHMUYECKON CTOPOHBI, OMOJOTMYECKHE 3HAHUS HMEIOT
NpakTHYeCKOe TIPUMEHEHHE BO MHOTHX c(epax JesTeNbHOCTH denoBeka. VccnemoBanus u
JOCTIKEHUS] OMOJIOTUYECKOW HayKH MIUPOKO MCIOIB3YIOTCS B MUIIEBOM MPOMBIIIICHHOCTH,



10.

11.

(dbapmMakoI0THuy, TPOU3BOICTBE TOBAPOB HAPOIHOTO MOTpedieHus. BaxkHeime mpoodieMoit
B CEJIIbCKOM XO34MCTBE SABJISICTCS IIOJIYYEHUE BBICOKOYPOXKAHHBIX COPTOB PAaCTEHHUU U
BBICOKOIIPOJYKTUBHBIX IOPOJA JKMBOTHBIX M IITAMMOB MHUKPOOPraHU3MOB, a TaKke
pa3paboTka Ha OCHOBE OHWOJIOTMUECKHUX UCCICAOBAHMNA  ONTUMAIBHBIX  YCIOBHUU
KYJIbTUBUPOBAHUS PaCTEHUI U COJIEP)KaHUS KUBOTHBIX.

OcCHOBHBIE YPOBHM OpraHU3allUd >KUBOM TPUPOABI: KJIETOYHBIA OpraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM, OMOTEOIICHOTHYECK i, OnocdepHbrii. Ha Hameli mnanere oduraer
MHOXECTBO Ppa3JIMYHBIX JKUBBIX OpraHu3MoB. OHM He CYIIECTBYIOT caMu To cebe, a
B3aUMO/ICHCTBYIOT C OKPY’KaIOLIeH MX CPeoi U ApYr ¢ ApyroM. Takum oOpa3om, Hall MUp
YKUBBIX OPraHU3MOB 3TO COBOKYITHOCTb OMOJIOTUYECKUX CUCTEM Pa3HOMN CI0KHOCTH, KOTOPbIE
00pa3yloT eIMHYIO0 CTPYKTYPY

K HeopranmdeckuM BellecTBaM KJIETKH OTHOCATCSA BOJIA, KMCIIOTBI, COJM, OCHOBaHM. OHU
cocraBisitor 1-1,5% wmaccer knetku. Boma. Boma mnpencrtaBisier coboil  BakHeHIee
HEOpPraHMYEeCKOe BEIIEeCTBO KIeTKU. Boaa — 3To npeobianaronuii KOMIOHEHT OOJBIIMHCTBA
KJIETOK (MCKJIFOUEHHEM SBIIIETCS KOCTHAS TKaHb M OMalib 3y00B). [Ipr 7TOM KOJIM4eCcTBO BOABI
3aBHCHUT OT MHTEHCHUBHOCTH OOMEHA BEIIECTB B OMPECIICHHON TKaHHW: YEM OHA BBIIIE, TEM
OOJIBbIIIE BOJBL.

K opranmyeckum BeniecTBaM OTHOCSTCS CO€IMHEHHUS YIIEpOJa, COAEPKALIUE TAKKE aTOMbI
BOJIOpPOJa, KHUCIOpoda, as3ora, (ocdopa. B kieTkax HaXOAATCS HHU3KOMOJIEKYISPHBIC
COCIMHEHUS: aMUHOKHUCIOTBHI, MOHOCAaXapuAbl, HYKJIEOTU]bl, BHUTAMUHBI, a TaKXKe
BBICOKOMOJIEKYJISIpHBIE (ITOJIUMEPHI): OETKU, TOTUCAXaPH/Ibl, HYKJIEMHOBbIE KUCIOTHI.
BbicOKOMOIIEKYISIpHBIE OpraHMYeCKHE BEIeCTBA, COCTOSIIME M3  aib(ha-aMUHOKHUCIIOT,
COCIMHEHHBIX B LIENIOYKY MENTHUJIHOM CBA3BIO. B JKMBBIX OpraHM3Max aMUHOKHCIOTHBIN
coCTaB OEJIKOB OMpPEeIeTCs] TeHETHIECKUM KOJIOM, TPH CHHTE3€ B OOJIBIIIMHCTBE CIyYacB
ucnosap3zyercst 20 craHIapTHBIX aMHUHOKUCIOT. MHOXECTBO MX KOMOMHALUN OIpenesieT
0oJIbIII0€e pa3HO0Opa3re CBOMCTB MOJIEKYJT OesikoB. KpoMe Toro, aMMHOKHUCIIOTHBIE OCTaTKU B
cocTaBe OeJKa 4yacTo MOJIBEPraroTCs MOCTTPAHCISIIHOHHBIM MOIU(DUKALIUSAM, KOTOPBIE MOTYT
BO3HUKATh U JI0 TOTO, KaKk OEJIOK HaYMHAET BBINOJHATH CBOIO (YHKIUIO, U BO BpPEMS €ro
«paboTel» B KieTKe. YacTo B JKMBBIX OpPraHM3Max HECKOJIbKO MOJIEKYJ pa3HbIX OENKOB
00pa3yloT CIIOXHbIE KOMIUIEKCHI, Hampumep (OTOCHMHTETHUECKUH KOMILJIEKC U Jpyrue
KOMILIEKCBL..

Oprannueckue BEIIECTBAa, COJAEpXKAIIe KapOOHWIbHYIO TPYNIy W HECKOJIBKO
TUAPOKCUWIBHBIX Tpynil. Ha3zBaHue 3T0ro kjacca COeIMHEHUI IPOUCXOIUT OT CIIOB «THAPAThI
yriaepoaa», oHo Obuo mpennoxkeHo Kapnom HImuarom B 1844 roamy. IlosBneHue takoro
Ha3BaHU CBA3aHO C TEM, YTO MEpPBbI€ U3 U3BECTHBIX HAayKe YIJIEBOA0OB OMUCHIBATUCH OPYTTO-
dopmynoit Cxy, GpopManbHO SIBISAACH COSAUHEHUSIMU YIIIEPOAa U BOJIbI

Pa3zHooOpa3Has 1Mo cTpoeHHIo Tpymnna OMOOPraHUYECKUX BELECTB, C OOIIMM CBOWCTBOM —
pPacTBOPUMOCTBIO B HEMOJSIPHBIX pacTBOpUTENAX. JIMIUABI O COCOOHOCTH K THJIIPOJIU3Y
nensaTcst Ha ABe Oospiiue rpynmsl: 1. OMbuisiemble (ClIOKHBIE 3(DUPBI COUPTOB U KUPHON
KUCJIOTBI: TPUIIIHLEPUIbI, hochomunuasl u T. 1.). 2. Heomblasiemble TUMUABI (XONECTEPHUH,
BuTaMunbl A, E, J1, K)

BricokomonekyssipHOe  OpraHM4Yeckoe COeAMHEeHue, Ouomnonumep (TMONUHYKICOTUT),
oOpa3oBaHHBI ocTaTKamMu HykjeoTuaoB. HykneumnoBele kuciaotrel JHK wu  PHK
MPUCYTCTBYIOT B KJIETKaX BCEX *HUBBIX OPIraHU3MOB U BBIMIOJIHAIOT BaXKHEUITNE QYHKIIMH 110
XpaHEHUI0, Iepeaue U peaar3aluy HacaeACTBEHHON HHPOPMAIIIH.

Pu6onyknennonas kucnora (PHK) — ogna u3 Tpé€Xx OCHOBHBIX MakpoOMOJIEKY (ABE pyrue
— JHK u Oenku), koTopble coaepkarci B KJIETKAaX BCEX KMBBIX OPraHU3MOB U HUIPAIOT
BaXXHYIO POJIb B KOAUPOBAHUH, IPOYTEHHUH, PETYISALNUN U SKCIPECCUU TEHOB.



12.

13.

14.

15.

Anenosuatpudocdar (ATD) — nykneoszuarpudocdart, UTparOITHil OCHOBHYIO POJIh B 0OMEHE
SHEPIrUM B KIJIETKAX >KMBBIX OPTaHM3MOB. DTO YHUBEPCAJIbHBIN MCTOUHHMK SHEPIHU ISl BCEX
OMOXMMHYECKHUX IPOLIECCOB, IMPOTEKAIOIIUX B JKHUBBIX CUCTEMAX. XOTS B OMOXMMHMUYECKUX
nporeccax UCHOIB3YIOTCS U ipyrue GpochopruinmpoBaHHbIe HYKICOTHABI C 3a11aCOM YHEPTUU B
MoJiekysie, Tojibko AT® sBrsercs yHUBEpPCAIbHOM MOJEKYJIOW JUIsi BCEX IMPOIIECCOB
HAKOIUIEHUS U UCIOJIb30BaHUS SHEPTUU B KIJIETKAX.

Knerounasi Teopusi — OCHOBoOMOJAraromas Juist OMOJIOTUU Teopusi, cHOPMYIHpPOBaHHAs B
cepenune XIX Beka, mpeaocraBuBiias 6a3y sl HOHUMaHUsS 3aKOHOMEPHOCTEN KUBOTO MUPa
U JUIs pa3sBUTUA DBOMIOLUOHHOTO YyueHusa. Marruac Illerinen u Teomop IlIBanH
cOopMyYITHPOBAIH KIETOUYHYIO TEOPUIO, OCHOBBIBASCH HA MHOXECTBE MCCIIEJOBAHUIN O KIIETKE
(1838—1839r.). Pynonsd Bupxos mo3anee (1858 r.) momosHmi e€ BaKHEHIIIMM TOJI0KCHUEM
«BCSIKasl KJIETKA IPOUCXOAUT OT IPYror KIETKM».

OyHIaMEHTANBHBIM  MpollecC OHTOreHe3a (CKU3HM  HMHIUBUIYaJbHOTO  OpPTraHU3Ma).
ObecnieynBaeT poCcT MHOTOKJIETOUHBIX JYKAapHOT 3a CYET yBENWYECHHS MOIMYISIIHUA KIETOK
TKaHeW. Y pacTeHHil B pe3yabTaTe MUTOTHUECKOTO AeJICHUS KJIETOK 00pa30BaTeNIbHbIX TKaHEeH
(MepucTeM) yBeIMYHBACTCS KOJTHMUECTBO KIETOK TKaHel. J[pobiieHre oniao0TBOpEHHOTO Si1a
U pOCT OOJIBIIMHCTBA TKAHEH Y dKUBOTHBIX TAKXKE MPOUCXOTUT MYTEM MUTOTUYECKUX JICJICHUH.
Ortanbl 3HepreTudyeckoro ooOmena: 1. IloaroroBurenbHbli 2. beckucmopomubiii 3.
Kucnoponnoe pacmieruienue. Jtamnbl 3Hepretudeckoro obmena: 1. IToaAroToBUTENbHBIN -
OPOUCXOAUT B LuTOmIazMe kietok. I[lom geilictBueM (GepMEHTOB MOJTUCAXapHIbI
pacIIeIUISIIOTCS Ha MOHOcaxapusl (Thoko3a, ¢Gpykroza u Jlp.) , >KUpBI pacIerUIsIoTCes 10
[JIMLIEPUHA M JKUPHBIX KUCIOT, OCNKH - 10 aMUHOKHUCIOT, HYKJICHMHOBBIE KHUCIOTBHI 0
HYyKJ1€OTH10B. [Tp1 3TOM BbIIEsETCS HEOOIBILIOE KOJIMYECTBO SHEPTUU, KOTOPOE PACCEUBACTCS
B Bujae Tema. 2. beckucrmopomHblii  (aHa’poOHOE JBIXaHWE WJIA TJIUKOJINA3) —
MHOTOCTYIIEHYAaTO€ pacUIeIVIEHue TJIIOKO3bl 0e3 ywyacTus Kuciaopoja. Ero HaspiBaroT
OposxeHreM. B MpImax B pe3ynpTare aHa poOHOTO JBIXaHUS MOJIEKYJIA TIIFOKO3bI pacaiaeTcs
Ha JBE MOJIEKyJbl JMpoBuHOrpagHod  kucinorsl (C3H403), xortopeie  3aTem
BOCCTAaHaBIIMBaIOTCA B MOJo4YHYI0 kucioTy (C3H603). B peakuusix pacuienieHus riroK0o3bl
yuacTBYIOT ¢ocopHas kuciora u AJ[®d. CymmapHoe ypaBHeHue storo 3tamna: CoOH1206 +
2H3PO4 + 2AD® -> 2C3H603 + 2AT® + 2H20 VY apox:KeBbIX TPUOKOB MOJIEKYJIA TIIFOKO3bI
0e3 yJacTus KHCIOpO/ia MPEeBpaIlaeTcss B 3TUIIOBBINA CIUPT U JUOKCH] yriiepoJa (CIUpTOBOE
OpokeHue) . Y JIpyrux MUKpPOOPTraHM3MOB TJIMKOJIM3 MOXET 3aBepliaTbcs 00pa3oBaHUEM
alleToHa, YKCYCHOM KHCIOTHI U Jip. [Ipu pacnazne oaHOM MOJIEKyYINBI INIIOKO3bI 00paszyeTcs J1Be
Mosiekysibl AT®, B cBs3ax KoTopod coxpanserca 40% sHepruu, ocTajabHas SHEPIUs
paccenBaeTcsd B BHAe Teruia. KHCIOpomHOE NbIXaHWE - 3Tam a’poOHOrO JbIXaHUS WU
KHUCIIOPOJIHOTO, PACIIEIUICHUS, KOTOPBI MPOXOMUT Ha CKJIaJKaX BHYTpEHHEH MeMOpaHbI
MUTOXOJpHI - KpucTax. Ha 3ToM 3Tame BemecTBa MpeablAyIIEro dTana paclleruIsioTcs 10
KOHEUYHBIX MMPOAYKTOB pacnaja - BOJbl U YIJIEKUCIOTo ra3a. B pe3ynbTaTe pacuenieHus JByX
MOJIEKYJ MOJIOUHOW KHUCIOTBI oOpa3ytorcs 36 monekyn AT®. OcHoBHoe ycioBue
HOPMAJIbHOTO TEYEHUS KUCIOPOAHOTO PACIIEIVIEHUS - LETOCTHOCTh MUTOXOHJIPHAIbHBIX
meMmOpaH. KucnopoHoe JipIxaHne — OCHOBHOM 3Taln B 00ecTIedeHNnH KIETKU KHcaopo oM. OH
B 20 pa3 s¢ddexruBHee Oeckuciopoanoro srana. CymMmapHOe ypaBHEHHE KHCIOPOIHOTO
pacmeruienus: 2C3H603 + 602 + 36H3PO4 + 36AJ1d -> 6CO2 + 38H20 + 36AT® Ilo
croco0y MOY4YeHHs] PHEPrUU BCE OPTraHM3Mbl JIENSATCS Ha JBE TPYIIY - aBTOTPO(dHBIE U
reTepoTpodHbIe. JHEPTETUUECKUIT 0OMEH B a3pOOHBIX KJIETKAX pACTEHUN, TPHOOB M YKUBOTHBIX
MPOTEKAaeT OJAMHAKOBO. JTO CBUIETENHCTBYET 00 MX poacTBe. KonmnuecTBO MUTOXOHIpHMA B
KJIETKaX TKaHe! pa3IiyHO, OHO 3aBUCUT OT (PYHKIIMOHAIbHOM aKTHUBHOCTH KJieTok. Hampumep,
MHOTO MUTOXOHJIPHI B KJIE€TKAX MBIIIIII.
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®a3pl potocunTe3a. DoTocHTE3 MPOUCXOANUT B ABe (a3bl, a MMEHHO B CBETOBYIO (ha3y u
TEMHOBYIO (a3y. Bo BpeMs cBeTOBOI1 (hazbl IpOHCXOIUT 00pa30BaHKE SHEPTUH, KOTOpAs 3aTEM
pacxojyeTcst Ha TeMHOBBIE peakiuu. [Iporece cBeToBoi (hasbl poTocHHTE3a BKIIIOYAET B ce0s
Henukimieckoe hotopochopunrposanue u poroau3 Boasl. B kauecTBe TOOOYHOTO MPOIYKTA
peakuuu B pe3ynbTare (OTOJIM3a BOJBI BBIACISAETCS KHCIOPOZ. Peakuuss mpoMcXOoauT Ha
MeMOpaHaxX TUJIAKOUJIOB.

Becnonoe pa3MHOXeHHE OCYIIECTBISIETCS IPH yYaCTUU JIMILIB OJHOM POAUTENHLCKOM 0co0u 1
npoucxoauT 6e3 oOpa3zoBaHusi ramer. JlouepHee MOKOJIEHHE Y OJHUX BHUJOB BO3ZHHKACT U3
OHOW WJIM TpPYNIbl KIETOK MAaTePUHCKOIO OpraHu3Ma, y JpyruX BHAOB — B
CHeHMATM3UPOBAHHBIX Opranax. Pa3nuyaror ciemyromue crnoco0bl 0EConoro pa3sMHOKEHUS:
JiefieHne, MOYKOBaHuE, (hparMeHTaIus, NOoJMIMOPUOHNUS, CIIOPOOOpA30BaHNE, BETETaTUBHOE
pPa3MHOXKEHUE.

[Ipouecc oOpa3oBaHMsI TOJOBBIX KIETOK, WM ramer. IlockoiabKy B Xojae raMmeToreHesa
crienuanu3anus SHIEKIeTOK M CHEepMAaTO30MI0B IPOMCXOJUT B PA3HBIX HAIPaBICHUSIX,
OOBIYHO BBIJCIISIOT OOT€HE3 U CIIePMAaTOreHe3.

Metio3. [lenenue kieTok. Tun KJIETOYHOTO AEJEHUS, B PE3ylbTare KOTOPOro 0Opa3yroTcs
KJIETKH, COZIepIKalie OJMHAPHBIN (MM rarIouaHbIiH) Habop xpoMocoM. OH COCTOUT U3 IBYX
IIOCJICZIOBATENBHBIX JICICHUH, KaX/0€ W3 KOTOPBIX, B CBOIO O4Yepeb, HMEET YeThIpe
HOCJIeIOBaTeNbHBIE CTauu: podasy, MeTadasy, anadasy u Tenodasbl

JBoitHoe omnomoTBopeHHe. CIIOKHBI MEXaHHM3M OIUIOJIOTBOPEHHS IIBETKOBBIX DPAaCTEHHM.
DTOT Tpolecc BKIOYACT B ceds COCAMHEHHE KEHCKOTO raMeTo(ura C IBYMS MYKCKHUMHU
rameramu. OH HaYMHAETCS, KOTAA MBUIBIIEBOE 3€PHO MPWIUIACT K PBUIbLY IUIOJOIHCTHKA,
KEHCKOH PEenpOAYKTHBHOM CTPYKType IBETKA. 3aTe€M IBUIBLIEBOE 3€PHO BIUTHIBAECT BIAry W
HAuMHAET MMPOopacTaTh, 00pa3ys MBUIBLIEBYIO TPYOKY, KOTOpasi MPOXOAMUT BHU3 K 3aBS3H Yepes
MOYaTOK. 3aTeM KOHYHK IBUIBIIEBON TPYOKH BXOJTUT B 3aBSI3b M NMPOHHUKAET Yepe3 OTBEPCTHE
MUKponmiisi B cemsinouke. [lputbnieBas TpyOka MpoJoODKaeT —BBICBOOOXKIATH — J1BA
CIepMaTo30H/1a B SMOPHOHATBHOM MEIIOYKE.

['omeoctas. Camoperyssiiust. CaMOperyIsius, ClioCOOHOCTh OTKPBITOW CUCTEMBI COXPAaHSTh
MIOCTOSTHCTBO CBOETO BHYTPEHHETO COCTOSIHUS MOCPEICTBOM CKOOPAMHUPOBAHHBIX PEAKITHHA,
HaNpaBJICHHBIX Ha TOJJEPKAHUE JIHMHAMUYECKOTO paBHOBecHs. CTpemiieHHE CHCTEMBI
BOCIIPOM3BOANTH  CE0s, BOCCTAHABJIMBAaTh YTPAadeHHOE pPAaBHOBECHE, IIPEOJI0JICBATH
COIIPOTHBIICHUE BHEITHEH CPEJIbI.

OCHOBHBIE IPU3HAKN MHOTOKJIETOYHBIX OPTaHU3MOB — 3TO HAJIMYHE Pa3BETBICHHBIX KIETOK,
0OMEH BEIeCTB, BO3MOXKHOCTD JABWKEHHS M pa3MHOKeHHs. B moanapctBe MHOroKkaeTouHbIe
MOYKHO BBIZICTIHTH HECKOJIBKO BUJIOB: )KUBOTHBIE, paCTEHHsI ¥ TpUObI. JKHBOTHBIE MOTYT OBITh
OYEHb Pa3HOOOPa3HBIMU — OT MPOCTEHUIINX /10 TO3BOHOYHBIX.

KnonupoBaHue )KUBOTHBIX U pacTeHHd. B caMmoMm 006111eM 3Ha4eHNH - TOUHOE BOCTIPOU3BEICHHE
Kakoro-mbo oObekTa Joboe Tpedyemoe KOIMuecTBO pa3. OOBEKThl, IOJy4yeHHbIE B
pe3ynbTare KIOHWPOBAHUS, HA3bIBAIOTCS KJIOHOM.

Beienaror aBa Tuma pa3MHOXKEeHMS — Oecrojioe M mosioBoe. becmonoe pa3mMHOXkeHHE
NPUBOAUT K OBICTPOMY YBEIMYEHHIO YHCICHHOCTU OCOOEH ¢ cOXpaHEHUEM MPHU3HAKOB BHUJA.
OpHako TMpu 3TOM CHIDKAIOTCS  NPHUCIIOCOOMTENIbHBIE BO3MOXKHOCTH IOTOMKOB K
U3MEHSIOMIMMCS  YCIIOBUSM cpenbl. [loroBoe pa3sMHOXKEHHE YBEIHMYMBACT pPa3HOOOpaszue
ocobell B mpenenax BUAA W TOBBIIIAET KU3HECITIOCOOHOCTH IMMOTOMKOB B HOBBIX YCIIOBHSIX
Cpefbl, HO OTPAaHUYMBAET CKOPOCTh POCTa YUCICHHOCTH.

25. OHTOTEHEe3 — MPOIECC HHIUBUYaTbHOTO PA3BUTHS OCOOM OT MOMEHTA 00pa30BaHUs 3UTOTHI

0 KOHIAa >KM3HU OpraHu3Ma. OMOpHOHAJIbHOE pa3BUTHE - MEPUOJ >KU3HH OpraHu3Ma,
KOTOPBI HaYMHAETCSI ¢ 00pa30BaHMsI 3UTOThI M 3aKAHYMBAETCS POXKACHHUEM WIIM BBIXOJOM
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3apoapliia u3 sina. J[podieHne — MHOTOKpaTHOE JIeJICHUE 3UTOTHI ITyTeM MUTO3a. biacTtyna
— OJHOCJIOWHBIN 3apOABIII C IOJOCTbIO BHYTPH; l'acTpyisauus - NBYXCIOWHBIA 3apOABILI.
[TocToMOproHaAIbEHOE (TOCTHATAIBHOE, BHEYTPOOHOE) pa3BUTHE HAYMHACTCS C MOMEHTA
POXKIEHMSI WM BBIXOJA OpraHU3Ma U3 SHIEBBIX. 000JIOYEK M IMPOJOJDKAETCA 10 CMEPTU
opranusma. JlopenpoayKTUBHBIM TEpHOJ (FOBEHUJBHBIN) — MEPUOA POCTAa OpPraHU3Ma,
pa3BUTHE U TOJIOBOE CO3pEBaHME. PenpoayKTUBHBIN nepuos (myOepTaTHBIN WU 3peiblil) -
NEpUOJT B3POCIOTO TIOJOBO3PEIOr0 COCTOSHHS, 3aHMMAeT OOJBIIYI0 YacTh JKU3HH,
XapaKTepu3yeTcss HANOOJbIIeH CaMOCTOSITEIbHON aKTUBHOCTBIO OPraHU3Ma B OKpYXKarolei
cpene.

[Tpusnaku xuBoro. OCOOEHHOCTH XKUBBIX OPraHHU3MOB, OTCYTCTBYIOIIUE Yy OOJBIIMHCTBA
HEKMBBIX CUCTEM: CJIIOKHOCTh OpraHU3al1y, ClIeLMaIN3alus YaCTed eIMHOr0 Opranu3ma Jjis
BBITMIOJTHEHUS OTJENIbHBIX (QYHKUUN, CHOCOOHOCTh MpeoOpa30oBhIBaTh BHEIIHIO YHEPTHUIO B
JocTynHble 1711 ce0si (GopMbl, pPa3MHOXKEHHUS, MPUCHOCOOIEHHE K cpele OOUTaHWs,
pa3apaKuMoCTh, CHOCOOHOCTH K 3BOJIIOLMOHHOMY Pa3BUTHIO.

I'eneTnka— 3T0 HayKa, U3y4yarolllasi HACIEACTBEHHOCTh U U3MEHUMBOCTh. HaciiencTBeHHOCTh—
3TO CHOCOOHOCTH TNepenaBaTh MpU3HAKU MNOTOMCTBY. ['en— yuactoxk monekynsl JJHK,
Hecyluii nH(GOpPMaIKIo O IEPBUYHON CTPYKTYype Oenka. JIokyc— MecTo pasnokeHusi reHa B
XpOMOcOME. AJUIENIbHBIE T€Hbl— 3TO I'€Hbl, OTBEYAIOIINE 33 PAa3BUTHUE OJHOTO MPU3HAKA, U
pacnoIOKEHHbIE B OJIHUX U TE€X € FOMOJIOTMUHBIX XpoMocoMax. ['eHOTUII— COBOKYITHOCTb
BCEX T'€HOB B OPTaHHU3ME.

CdopmynupoBannsle I'. Menaenem 3akonsl. [IpaBuiao JOMUHUPOBAHNUS, WU TIEPBBINA 3aKOH:
[IPY MOHOTHOPHIHOM CKPEIIUBAHUU Yy TUOPUIOB TIEPBOTO MOKOJICHUS MPOSBISIOTCS TOJIBKO
JIOMUHAHTHBIC MTPU3HAKH — OHO (PEHOTHIUYECKH €TUHOO00Pa3HO. 3aKOH PacCIICIUICHUSs, WIN
BTOpO# 3akoH ['. Menzens: nmpu CKpelnrBaHuu THOPUIOB TIEPBOTO MTOKOJICHHS B TOTOMCTBE
IPOUCXOAUT paclleIUIeHWe MPU3HAKOB B oOTHomeHuu 3:1 — oOpasyroTcs 1Be
(deHoTUIIMYECKUE TPYMIbl — JIOMUHAHTHas U peueccuBHass. OH ¢popMynupyercs Tak: Mpu
JUTHOPUIHOM CKpEUIMBaHUM T€Hbl M NPU3HAKU, 3a KOTOpPbIE ATH TIE€Hbl OTBEYAIOT,
HACJIEYIOTCSI HE3aBUCUMO JIPYT OT JIpyra. TO 03HAYAET, YTO MPU 00pa30BaHUU MAaTEPUHCKHUX
Y OTLOBCKUX raMeT B KAKAYIO U3 HUX MOXKET IONAacTh JIt00O0H ajuiens U3 OJHON Iapbl BMECTE
C JIFOOBIM JIPYTMM U3 IPYTOH Mapsbl.

HacnenoBanue xakoro-in0o rnpu3Haka, TeH KOTOPOrO HaXOJIUTCS B MOJOBBIX XPOMOCOMax.
HacnenoBanue mnpu3HakoB, MNPOSBISIONIMXCA TOJIBKO Yy oco0Oedl OJHOro mnojla, HO He
ONpEACHAEMbIX TI€HaMH, HaxXOASAIIMMHUCA B IIOJOBBIX XPOMOCOMax, Ha3bIBAETCSA
HaCJIEJOBAaHUEM, OTPAHUUYEHHBIM I10JIOM.

KapuoTtun kaxaoro opranusma COJIEp>KUT XPOMOCOMBI, OJIMHAKOBBIE Y OOOMX IOJIOB, UX
Ha3bIBAIOT - ayTOCOMAaMH. AyTOCOMBI - 3TO HE IOJOBBIE XPOMOCOMBI. A XpOMOCOMBI, IO
KOTOPBIM XEHCKUH M MYXCKOM IIOJI OTJIMYAIOTCS IPYr OT APYra, Ha3bIBAIOTCS - MOJIOBBIMH
XpPOMOCOMaMH.

OOycnoBiieHa BO3HUKHOBEHHEM pa3HBIX TUIOB MYTAlMi W MX KOMOHMHALUM, KOTOpbIE
NEPEJAOTCs [0 HACJIEACTBY U BIIOCIEICTBUU NPOSIBIAIOTCS y notoMcrBa. Yapnss lapBuH
Ha3BaJl TAaKOW TUI M3MEHUYMBOCTHU HEOINPEAEIEHHON, MOCKOIbKY M3HAYaJIIbHO HEBO3MOXKHO
OIPEAEINTD, KAKUE NIPOSBATCA N3MEHEHUS], KPOME TOT0, OHU BCETJja MHIUBUyaIbHbI
CBOIiCTBO OPraHU3MOB CO CXOXHM I'€HOTUIIOM IO-Pa3HOMY U3MEHSTHCS O] BO3ACHCTBHEM
Pa3IMYHBIX YCIOBHUI OKpYsKaromiei cpeapl. OCHOBHOM XapaKTEPUCTHKON MOAN(PUKAITMOHHON
M3MEHYMBOCTH CUMUTAETCSl WM3MEHEHHE (EeHOTUNA MPH IOJIHOM COXpPAHEHHHM T€HOTHIA.
[ToaToMy MHOTJa TaK)K€E UCIIONB3YETCS MOHATHE «(DEHOTUINHYECKast H3MEHYUBOCTDY

Jlamapk yTBep KIall, 4TO 10 CBOMM (PU3NUECKUM OCOOEHHOCTSM YeNIOBEK OJINKE BCETO CTOUT
K 4eJIOBEKOOOpa3HbIM 00€3bsiHaM, B YACTHOCTH K IIMMIIaH3€, TI03TOMY BIIOJIHE JOIYCKal €ro
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IIPOMCXOXkKAECHUE OT KaKOoN-HUOYIb PA3HOBUIHOCTH «UETBEPOPYKUX». Jlamapk npusen psano-
Ka3aTeJIbCTB 3BOJIIOLMU B MUPE )KUBOTHBIX M PACTEHHUH, YTBEpXkAas, YTO BCE COBPEMEHHBIE
OpraHu3MBbl MPOU3ONLIM OT JAPEBHHUX MyTeM sBostonnu. OH J0IycKall, 4TO caM 4YeJOBEeK
pa3BWIICS Ha MPOTSHKEHUHU BPEMEHH U3 00€3bsHBI

EcrecTBeHHOHAYYHBIMU MPEANIOCHUIKAMU BOSHUKHOBEHHSI ABOJIIOIIMOHHOTO yueHus JlapBuHa
SBIISIIOTCSI: Pa3BUTHE aCTPOHOMHUU U T€0JIOTUH; YCIIEXH CUCTEMATHKH PACTEHUH U )KUBOTHBIX;
pasBuTHE Ouoreorpauu ¥ TMAJICOHTOJOTHUH; PA3BUTHE CPABHUTEIBHOM aHATOMHH U
AMOPHOJIOTHH; CO3JaHHE KIIETOUHOM TEOPHHU; IBOJIOIIMOHHOE yueHue Jlamapka.

Teopuss [lapBuHa 3aKiioyaeTcs B TOM, YTO JKHMBBIE CYIIECTBA SBOJIIOLMOHUPYIOT IO
JIeCTBUEM €CTECTBEHHOTro oTOopa. /lapBuH He OBbLI MEPBBIM HBOJIOIMOHHCTOM, 0 3TOTO
JFO/IA TOYKE TMHCAJIM, YTO OJHHU BHJBI MOTYT MpeBpamarbcs B Apyrue. Bennuue JlapBuna B
TOM, YTO OH IOHsUI, KaK 3TO IPOUCXOJUT: BO3HMKAIOT CIy4YalHble M3MEHEHHs, a IOTOM
€CTECTBEHHBIN OTOOP OCTaBJISET U3 HUX BBITOJAHBIE, ITHOPUPYET HEUTpPaAJIbHBIE U OTCEKAeT
BpEIHbIE.

boppba 3a cymecrBoBaHue, ¢ BpDKHBaHME M IPEUMYLIECTBEHHOE Pa3sMHOXKEHUE
IPUCIOCOOJIEHHBIX - €CTeCTBEHHBIN 0TOOp; * EcTecTBeHHBIN O0TOOp BEAET K IUBEPreHLIUU
(pacxo’KAECHUIO) MPU3HAKOB U, B KOHEYHOM CYETe, K BUJI000pa30BaHUIO.”

COBOKYIHOCTh MPHU3HAKOB, OTJIMYAIOLIMX IaHHBIM BUJ OT Apyroro. Mopdoaoruueckuii
KpPUTEpH BUAA - O1MH U3 BakHeHmx. [Tox Mopdonaoruueckum KputepueM Bua HOHUMAIOT
COBOKYITHOCTb BHELLTHUX ITPU3HAKOB Opranusma. Jloaroe BpeMs 3ToT KpuTepuil ObLi1 IJIaBHBIM
U JJaKke eIUHCTBEHHBIM. C ero MOMOILBIO JIETKO pa3jinyaTh BUbI, KOTOPbIE HE SBISIOTCS
OJIM3KUMHU POACTBEHHUKAMHU

[Tprcnoco0aeHHOCTh — Pe3yNbTaT ACHCTBHS (PaKTOPOB ABOIIONMH. B pe3ynbTare nericTBus
€CTECTBEHHOI'0 0TOOpa COXPaHSIIOTCSI OCOOM C MOJIE3HBIMU JIJISl UX IIPOLBETAHUS IPU3HAKAMHU.
OTH Tpu3HaKUd OOYCIIOBIMBAIOT XOPOIIYID, HO HE aOCONIOTHYIO MPHCIIOCOOICHHOCTD
OpPraHU3MOB K TE€M YCJIOBHUSIM, B KOTOPBIX OHH JKUBYT. [IpHUCIIOCOOIIEHHOCTh K YCIOBHUSIM
Cpeabpl MOXeT OBITh BEChbMa COBEPIICHHOW, 4YTO TIOBBIIIAECT IIAHCHI OPTaHU3MOB Ha
BBDKUBAHHE U OCTaBIICHHE OOJIBIIETO YUCIIA TIOTOMKOB.

KnaccndyeckuM mpuMepoM JBMKYIETO 0TOOpa SIBIISIETCS] IBOJIIOIMS OKPAcKU y 0epe30Boi
msiieHuIBl. OKpacka KphUTheB ATOH 0a00YKH UMHTHPYET OKPACKy MOKPHITOM JIMIIAHHUKaMHU
KOpBbI JEPEeBhEB, Ha KOTOPHIX OHA IPOBOJAUT CBETJIOE BpeMs cyTok. OueBWAHO, Takas
MOKPOBHUTEIHCTBEHHAS! OKpacKka c(OPMHUPOBATIACH 32 MHOTHE TIOKOJICHHUS MTPE/IIIECTBYOMIEH
HBOJIIOLIUH

MakposBOTIOIHSI— KPYITHBIE SBOJIIOLIMOHHBIE COOBITHS, TPUBOJIAIINE K 00Pa30BaHUIO HOBBIX
OTpsI/10B, KJIaCCOB, TUIIOB U LIApcTB. BupoobpazoBaHue— 3TO pacuienieHne 6MoI0rn4eckoro
BUJA Ha JBa U 0ojiee HOBBIX BHJIA BCIEICTBHE MHUKPOAIBOIIONMH. Pasnuyaror nBe Gpopmbl
BUA000pa30BaHus: reorpaduyeckoe M 3KOJOrMYeckoe. 3HAHUS O MHUKPOIBOJIOLMOHHBIX
npoleccax HeoOXOAMMBI JUIsl pelIeHHs 3ajad 10 OXpaHe NPUPOABI U PaALOHAIBHOTO
HIPUPOJIONIOIB30BAHMUS.

BbienstoT Tpu OCHOBHBIX HAIpaBlIEHUs] 3BOMIOLMUM — apoMopdo3, UAMOANanTalui0 U
o0miyro gereHepanuio. Bce oHu BeayT K OMOIOrMYECKOMY MPOTPEcCy, T. €. MPOLBETAHUIO
BUJOB U Ooyiee KPYMHBIX TAKCOHOB, KOT/Ia TpyIIa YBEIMYUBAET CBOI YHCIEHHOCTh U
BUJIOBOE pasHooOpasue, pacumpsieT apeait. buonormueckomy  mporpeccy
MIPOTHBOIIOCTABIISIETCSI OMOJIOTHYECKUH perpecc, KOrja YHCICHHOCTh, apeal BUAA(OB), a
TaKXKe KOJIMYECTBO BHUJIOB TaKCOHA YMEHBIIAIOTCS B CIECICTBHH HECIIOCOOHOCTH TPYIIIBI
PUCTIOCOOUTHCSI K M3MEHSIONINMCS YCIOBUSAM Ccpefbl. [Ipyrumu cioBaMu, OMOJIOTHYECKUI
perpecc MPOUCXOANT, KOT/Ia HCTOPUYECKOE PAa3BUTHE TAKCOHA HE MIET MO KaKOMY-JIH00 U3
HaIpaBJIEHUNA SBOJIIOIUH.
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PacoBble paznuuMs SBISIOTCS PE3YJIBTATOM IPHCIOCOOJCHUS JIIOJACH K OIpeIelICHHBIM
YCJIOBHUSIM CYIIECTBOBAHUS, a TAaKKE HCTOPHYECKOTO M OOIIECTBEHHO-DKOHOMHUYECKOTO
Pa3BUTHS YEIIOBEYECKOT'O O0IIECTBa

Cpe):[a 00MTaHUI — 4YaCThb MpUupoOabl, OKPYXarollasa JXUBBIC OPraHU3MbI U OKa3bIBarollass Ha
HUX IIPAMOC UJIM KOCBCHHOC BO3I[CI>1CTBI/IC, T.C. COBOKYITHOCTb OHMOTHYECKUX U a0MOTHYECKUX
ycloBUM Ku3HU. VX 4: Ha3eMHO-BO3IyIIHAs, BOJHAs, IOYBEHHAs, CpPela BHYTPU JKUB

OpPTaHU3MOB. DKOJIOTUYECKHE (AKTOPHI Cpelbl — OMPECIICHHBIC YCIOBUS W DJIEMEHTBI
Cpe/Ibl, OKa3bIBAIOIIHE CIIEIU(UISCKOE BO3ICHCTBUE HA KUBBIC OPTraHU3MbI. DKOJIOTUIECCKIEC
dakTophl fensrcs HA: —  OuWoTMueckue, —  abWOTHUECKHE: — busnueckue

(Knmumarnyeckue (akTopel: CHEKTP COJIHEYHBIE Iy4el, OCBEIICHHOCTh, TeMIlepaTypa
MOBEPXHOCTH 3EMJIM, BIXHOCTH BO3JyXa, OCAAKH, BETEp, JaBlIEHUE aTMochepsl.
OnadoreHHbie (MOYBEHHBIC) (DAKTOPBI: IIOAOPOAHME, XHUM. COCTaB, T'PaBUMETPUYECKOEC
COCTOSIHUE, BJIArOEMKOCTb, BO3yXOIMPOHHUIIAEMOCTh, TEMIIEpaTypa, MEXaHHUECKUI COCTaB,
IUIOTHOCTh. DaKTOPBI BOJHON CPE/Ibl. MIPO3PAYHOCTh, CKOPOCTh TeueHus. Oporpaduueckue:
penbed, BRICOTAa CKIIOHA HAJl YPOBHEM MOPS, KPYTH3HA CKJIOHA, SKCTIO3HUIHUS (CeBep/Ior).) —
Xumuueckue (KUCIOpPOJ, COJNEpKAHHE COJICH, KECTKOCTh, COCTaB OOMEHHBIX KAaTHOHOB

oOMeHHasi BO3MOXXHOCTh). [lo meprHoau4HOCTH HensITcs Ha: — NepUOANYECKUE
(peryisipHO MOBTOPSIOTCS) MEPBUYHBIC, BTOPUYHBIE, HenepuoanYecKre (BOZHUKAIOT
HEOKUJIAHHO), aHTPOIIOTeHHbIE (BO3/IEHCTBHE YEIOBEKA), dakTopbl MUTaHUs (Ka4ecTBO

IUILHY, KOJMYECTBO MUIH, MAaKPOAJIEMEHTbI, MUKPOIJIEMEHTBI).

Hemeukuii ydenslii-arpoxumuk FO. JIMOMX OTKpbUI Tak Ha3blBaeMblii 3aKOH MHUHUMYMa,
COIIACHO KOTOPOMY CaMoO€ CHJIbHOE BO3/EHCTBHE Ha OpPraHU3M OKa3bIBaeT TOT (akTop,
3HA4YE€HHE KOTOPOro Haubosiee OTKIOHHJIOCH OT 30HBI ONTHUMyMa. Takoi (hakTop MOXKeT
OTPaHUYMBATH PACIPOCTPAHEHUE KUBBIX OPTaHU3MOB WM NMPHUBOJUTH WX K Tubenu. M3-3a
TOTO, YTO OH JIMMUTHPYET (OrpaHMYUBACT) IKUIHEACATEIHHOCTh, €ro Ha3bIBAIOT
JUMHATUPYIOIIUM (aKTOPOM.

3akoH tosnepanTHocTu lendopaa: «Jlumutupyromum (pakTopoM MpouBETaHUs OpraHU3Ma
MOYET OBITh KaK MUHHMYM, TaK ¥ MAaKCUMyM DKOJIOTHYECKOTO BIUSHHS, JUAMIA30H MEXKIY
KOTOPBIMH OIPEJEINISIeT CTETEeHb BBIHOCIMBOCTU (TOJEPAHTHOCTH) OpPTaHU3Ma K JIaHHOMY
daxTopy». [IpumMep: HeepeHOCHUMBIMH JIJIsl )KUBBIX OPTaHU3MOB MOTYT OBITH HE TOJBKO
HEeJ0CTaTOK (Ha 4To ykasbiBas emé JInOux), HO W U30BITOK Teruia, cBeTa U BOoJbl. JItoOoi
(baxTop, HAXOIAMIMNCS B M30BITKE WIM HEOCTATKE, MOXKET OIPaHHYMBATH POCT U Pa3BUTHE
OpPTraHU3MOB U MOy

[Tomynsus sABnsSeTCS 3IEMEHTApHOM CTPYKTYpOil BUa, B popMe KOTOPOii BUJI CYIIECTBYET B
npupoze. OCHOBHBIMU XapaKT€PUCTUKAMU MOMYISIIIUN SBISIFOTCS: TUIOTHOCTb, YHCIIEHHOCTD,
POXJ1a€MOCTh, CMEPTHOCTb, BO3PACTHOM COCTaB, XapakTep pacHpeleneHus B Mpeaenax
TEPPUTOPUU U TEMI pOCTa.

[Tonoxenue opranusma B nuiieBoil (Tpoduueckoit) nenu. Kak koanuecTBo Tpopudeckux
YPOBHEH, TaK M HMX CI0XXKHOCTb CO BPEMEHEM YBEIWYHMBAIOTCS, UCKIIOUEHHE COCTABJISIOT
NEpUOJIMYECKUE MAacCOBbIE BbIMHUpaHMA. YPOBHH B Tpoduyeckoill nemu ecTb HECKOJIBKO
ypoBHel. [IuieBas nenoyka HaYMHAETCs HA YpoBHE | — Ha HEM HAaXOJATCS MPOAYLICHTHI,
Takue Kak pacteHus. Ha ypoBHe 2 HaxoJsATCsl TpaBOSAHbBIE KUBOTHBIE, KOTOPbIE MUTAIOTCS
npoayueHtamu. [InorosiiHele )KUBOTHBIE HAaXOJsATcA Ha ypoBHe 3. MHorja numieBas uenb
3aKaHYMBACTCS] CBEPXXUITHUKAMH, KOTOPBIE HAXOAATCS Ha TPOQUIESCKHUX YPOBHSIX 4 WiH 5.
CooOmiecTBO — 3TO couuaibHas €IWHULA (TpyIIa >XUBBIX CYIIECTB), B KOTOPOl OHHU
00BEeTMHEHBI 110 TPU3HAKY HOPM, PEITUTHH, IEHHOCTEH, poJia 3aHATHH, 00bIYaeB, STHHIECKOM
NPUHAJICKHOCTH, TIOJIMTHYECKUX B3TJISIIOB, YBICUCHHUS, HICHTHYHOCTH. DKOCUCTEMa (Tped.
0iKOS - KHITHIIE) - €AUHBIA PUPOHBIA KOMIUIEKC, 00pa30BaHHBIN )KUBBIMU OpPraHU3MaMHU



Cpenoi WX OOWTaHWs, HAXOIIIIMXCS B 3aKOHOMEPHOW B3aMMOCBSI3U IPYr C JPYrOM H
00pa3yromux cucTeMy. Bel MOXeTe BCTPETUTh CHHOHUM MOHSITHS JKOCHCTEMA - OMOTEOIICHO3
(rpeu. bios - xu3HB + geo - 3emitst + koinos - o6mmif). Cienyer pa3aensiTe OMOT€OIEeHO3 U
OMOIICHO3.

49. JlunaMu4ecKkoe paBHOBECHE OUOCHEPBl — ATO COCTOSIHHE, ITPH KOTOPOM BCE KOMITOHEHTHI U

MPOIIECCHI BHYTPH OMOCHEPHI HAXOATCS B IIOCTOSTHHOM B3aMMOJICHCTBUH U TIOIJICPKUBAIOT
YCTOﬁqHBOCTL U TapMOHUIKO CHUCTCMBI. HJ’IH noAACPKaHUuA AUHAMHUYCCKOI'0O pPaBHOBCCHUA
HEOOXO0MMO COOJIIO/ICHIE MHOYKECTBA CIIOKHBIX (hakTOpoB. OIMH U3 HUX — OHOJIOTHYECKOE
pa3HooOpasue, KOTOpOe SIBISIETCS OCHOBOM Owocdepsl. PazHooOpasme BHIOB U UX
BSaHMOHCﬁCTBHe HUI'paroT KJIOYCBYIO POJIb B IOAACP)KAHUHN 3TOTO PAaBHOBCCHA.

50. Croe yuenue o Omocthepe B.M. BepHaackuii cucteMHO M3JOXKWI B KHHre «buocdepay,

COCTOSIIYIO U3 IBYX uacteit: «buocdepa n kocmoc» u «O06nacTh KU3HUY», ONyOITMKOBAaHHON
B 1926 rony. [Ipogomkenne ydeHue MOJIYIHIO B KHUTE «XUMHYECKOE CTpoeHne orochepbl
3emuuny, uzganHoe yepes 20 yiet nocie cMepTu yueHoro. B Hux 6uocdepa npeacrapieHa kak
LEJIOCTHAasl CUCTeMa, oOJyiajaroiiasi BCEMHU €€ XapaKTepHbIMH KadecTBaMU. DyHKIUIO
yIpaBIeHUS] CHCTEMOI OH OT/Iall )KHBOMY BEIIECTBY.

51. O,HHOfI U3 Hauboiee OCTPBIX SKOJOTHYCCKUX HpO6JICM B HACTOAIICC BPEMA ABJIACTCA

3arpsA3HCHUC OKPY)KaIOHleﬁ HpPIpOI[HOﬁ CpCabl OTXOJaMHU IIPOU3BOACTBA U HOTpe6JIeHI/I$I nB
MEPpBYHO 0O4YCpPEAb OIIACHbIMU OTXOAaMHU. OTXO,HBI ABJAOTCA HCTOYHUKOM 3arpsA3HCHUA
aTMOC(I)epHOFO BO3yXa, MOA3CEMHLBIX U IMOBECPXHOCTHBIX BO, IIOYB U PACTUTCIIBHOCTHU. Bce
OTXOJbI IOAPA3ACIIAKOTCA Ha OBITOBBIE U IIPOMBIIIJICHHBIC (HpOPI?»BOI[CTBeHHLIe).

52. AHTpOHOFCHHOC BOSI[GﬁCTBPIC Ha nOpupoay — 39TO pPE3yJibTaT MACATCIbHOCTHU YCIIOBCKA,

OKa3aBIIMI BIMAHUE HA OKpYXarollyr cpeay. JlaHHOE€ BO3JEHCTBUE  MOXHO
KJIacCu(UIUPOBATh CIEAYIOIMIMM 00pa3oM: 3arpsA3HEHHE CpEIbl OMACHBIMU OTXOJaMHU;
IIYMOBO€ BO3/JEICTBUE; OMOJIOrMYECKOE 3arpsi3HEHUE; BO3JCHCTBHE 3JIEKTPOMArHUTHBIX
IIOJIEM M W3JIYy4EHUH; BO3JECHCTBUE OpYKHMS MAacCCOBOTO YHMUYTOXXECHUS; BO3JACHCTBUE
TEXHOTEHHBIX YKOJIOTHIECKUX KaTacTpod.

53. bakrepuanbHblie 3a001eBanus yenoBeka. K OakrepranbHBIM 3a00JI€BaHUSAM OTHOCSTCS: IyMa,

54,

55.

56.

xoJiepa, cubupckast s3Ba, TyOepKyné3, 00TyIu3M, CTONOHSK, aHTUHA, MEHUHTHUT, TudTepus,
JU3EHTEpUsl, KOKIIIOII, CKapjlaTHHA, TacTPUT, $3Ba JKEIyAKa M 3TOT CIHCOK MOXHO
npogomkatk emé u €mE. baktepuanbHble 3a0oneBaHus pacreHuil. K OaxTepualibHbIM
OTHOCSITCS: THWIM, OaKTepuanbHbIA pak, OakTepuanibHOE YBsJlaHUE, OaKkTepHalbHas
naTHUCTOCTh. ['Hunb. Ecnu Bam nBerouek oponena THUIb, Bbl 3TO 3aMETHUTE 110
OMEPTBEBIIUM U Pa3MIAT4€HHBIM TKaHsIM. OCOOEHHO OT 3TOTO CTPAAAIOT PACTEHUS, UMEIOIIINE
MSICHCTBIN cTeOe b MM JIUCThS. bakTepus HaunHaeT pa3MHOXKAThCs TPU U30BITOUHOM ITOJIUBE
U TIepeKopMe pacTeHHsI a30THUCThIMU y00peHusMu. bakrepuanbHoe yBsigaHue.
Camble pacnpocTpaHeHHbIEe BUpYCHbIE 0ose3HH K BHpYCHBIM 00JIe3HSIM YeloBeKa OTHOCAT:
HaTypaJbHYI0 U BETPSHYIO OCIly, KOpb, I'epIlec, TPHUIIN, KpacHyxa, MOJMOMUENINT, TeNaTUT
BupycHbiii, BUY. BerpsHas ocna - wuH(pekunoHHoe 3a0ojeBaHMe, IpOTEKarollee ¢
YMEPEHHBIMH OOILIMMH SBICHUSMH U CHIIIBIO.
Ananranys 4ejoBeKa K HOBOM Ui HEro cpelie - CIOXKHBIN COLMANbHO-OMOJIOTHYECKUt
IpoIecc, B OCHOBE KOTOPOTO JIEKUT M3MEHEHHE CHCTEM M (DYHKIUI OpraHu3Mma, a Takxke
npuBbluHOrO moBeneHus. Ilon amanTanuell dyenoBeKa MOHUMAIOTCS IPHUCIIOCOOUTENBHBIC
peakuu ero OpraHu3Ma Ha M3MeHsIolecs: (akTopbl cpenbl. AJanTanus NposBISETCS Ha
pa3HbIX YPOBHIX OpraHU3aI[MH KUBOM MaTepUu: OT MOJIEKYJIIPHOTO 10 OMOIIEHOTUYECKOTO.
Jucuunimza, u3yJaromiasi BO3MOXHOCTH HCIIOIb30BaHMSI )KUBBIX OPIraHU3MOB, UX CUCTEM WUITU
IPOAYKTOB MX >KU3HEAEATENbHOCTH JUISl PEIIeHUs TEXHOJOTMYECKHX 3ajad, a TaKxke



S7.

BO3MOXKHOCTH CO3JIaHHS )KUBBIX OPTaHU3MOB C HEOOXOIMMBIMI CBOHCTBaMH METO/IOM T'€HHON
UH)KEHEPUHU

CaMOCTOSATENIPHOM  ITO3HABATEIbHOM JAEATENIBHOCTH, TPAKAAHCKOIO —  OOILIECTBEHHOU
JeSITeIbHOCTH, COLIMATILHO — TPYAOBOM I€ATEIILHOCTH, OBITOBOH cdepe, KyIbTypHO-A0CYTOBOM
nesTenbHOCTH. CyIHOCTh OHOAKOJIOTHYECKOTO MOHHTOPUHTA. DTOT BUJI MOHHUTOPHHTA
paccMaTpuBaeTcs Kak cucTeMa HaOI0eHNUH, OIICHKH U ITPOTHO3a JIF00BIX U3MEHEHUH B OHOTe,
BBI3BAaHHBIX (PaKTOPAMU aHTPONOTeHHOTo npoucxoxaeHus (Penopos, 1975; bBypaun, 1985 u
ap.). Ero 00beKTOM BBICTYIaeT OMOIOTHYECKUE CUCTEMBI Pa3IMYHBIX YPOBHEH OpraHu3aluy 1
UX pEeaKkIMM Ha BHEIIHHE ECTECTBEHHBIE M AHTPOIOTeHHbIE BO3neHcTBHA. CyOKIETOUHOMY
YPOBHIO OpraHM3alMyd CHCTEM COOTBETCTBYET T'€HETHYECKHMH MOHHTOPHWHT, KJIETOUYHOMY -
OMOXMMHUYECKUH MOHUTOPHUHT, OpPraHU3MEHHOMY - (DU3MOJIOTUYECKUH MOHUTOPHHT,
HOMYJIAIMOHHOMY U OMOLIEHOJIOTHYECKOMY YPOBHSM - 3KOJIOTUYECKHH MOHUTOPHHT (B y3KOM
CMBICJIE ITOTO MOHSATHS).



