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1 HNOACHUTEJIBHAA 3AIINCKA

1.106s1acTh NPUMEHEHNsI MPOTPAMMBbI

Pabouas mporpamma yueOHOTO mpenMeTa «BHOJIOTHs SBISAETCS YacThi0 00pa30BaTeIbHON
IPOrpaMMbl IOJIFOTOBKU CIIELUATINCTOB CPEAHET0 3BeHa, pa3paboTaHHoi B cooTBeTcTBUU ¢ PI'OC
CIIO mo cneumansHocty 35.02.12 CazmoBo-mapkoBoe H  JIaHAA(PTHOE CTPOUTENIHCTBO,
YTBEP)KJICHHOTO MprkazoM MunoopHayku Poccun ot 09.12.2016 No 1554.

1.2. MecTo npeaMera B CTPYKType NMPOrpaMMbl MOATOTOBKH CIENMAJTHUCTOB CPeIHero
3BeHAa

VYueOnbiii npenmer «buonorus» BXomuT B pasgen «OOmeoOpazoBaTeIbHbIC MPEIMETHI
0011e00pa30BaTEIHLHOTO YY€OHOTO IHUKIIA.

1.3 O6bem y4eOHOM JTUCHUIIMHBI U BU/IbI Y4e0HOMH padoThl

Bup y4eOHoii padoThI O0BbeM yacoB
O0Bbem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOTO MpeMeTa 208
B TOM YHCIIC:
- TeopeTuIecKoe oOydeHne 78
- IPAKTUYECKUE 3aHATHUS 61
- caMoCTosATeNbHas paboTa 69
- KOHCYJIbTAILIUH -
- IPOMEXKYTOYHAs aTTecTanus - TupQPepeHINPOBaHHbBII 3a4eT




2 IINTAHUPYEMBIE PE3YJIbTATHI

B pesynbrare u3ydeHws mpeaMera y OOYydYaOmUXCs JOJDKHBI OBITh C(HOPMHPOBAHBI
JMYHOCTHBIE, METAIPEIMETHBIE U TTPEIMETHBIC PE3YJIbTATHI.

JInyHOCTHBIE pe3yJIbTAThI
OcBoeHue mHpoOrpaMMbl MpeAMETa COMPOBOXKAAeTcs (HOPMHUPOBAHHEM Yy OO0YyYarOMIMXCS

JIMYHOCTHBIX PE3YyJIbTATOB B 4aCTU

ZpCZDfC()aHCKOZO socnumanuA.

- c(OpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIINN OOYYArOMIETocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

- TOTOBHOCTh BECTH COBMECTHYIO JAESITENBbHOCTb B MHTEpPECaxX TIPa)KTaHCKOrO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 0011€00pa30BaTeNbHON OpraHu3aluy U AeTCKO-FOHOIIECKUX
OpraHu3aIusIX;

- YMCHHC BSaHMOIIeﬁCTBOBaTB C COMaJIbHBIMU MHCTUTYTaAaMU B COOTBETCTBUU C UX (1)yHKI_II/I$IMI/I n
Ha3HAa4YCHUCM,
nampuomu4ecKkoco eocnumanust.

- c(hopMUPOBAaHHOCTh POCCHICKON TPaX)TAHCKOM HMICHTUYHOCTH, MATPUOTH3MA, YBAKEHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO# SI3BIK U KYJBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuuy;

- LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U HPHUPOAHOMY
HAacJeInIo, IMaMATHUKAM, TpaaunusaMm HapoaosB Poccun, noctmxkenusm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujeiiHasg yOexXIeHHOCTh, TOTOBHOCTH K CITy>KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cynb0y;
qbus’uqecrcoeo B0CNUMAHUA.

- c(hOpPMHUPOBAHHOCTDH 3JIOPOBOTO M OE30MACHOTO 00pa3a )KHM3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;
mpydoeozo eocnumaHnus.

- TOTOBHOCTBH K TPYAY, OCO3HAHNEC ICHHOCTU MAaCTEPCTBA, prnomo61/1e;

-  TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTA TEXHOJIOTMUYECKOW M COIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH M  CAMOCTOSITENIHHO  BBINOJNHSITH — TaKyIO
JIeTEIIbHOCTE;

- HMHTEpeC K pa3Iu4HbIM cepaM npodhecCHOHATBLHON NesTeIbHOCTH;
YEeHHOCMU HAYYHO20 NOSHAHUL:

- chopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOH IMPaKTHKH, OCHOBAHHOTO Ha JAMAJOre KYyJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME S3BIKOBOM W YWTATEIbCKOM KYJIBTYpPbl KaK CpEICTBa B3aMMOJICHCTBHS
MEXY JI0JIbMU U ITIO3HAHWS MUDPA;

- OCO3HAaHUE NI CHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATHL IPOCKTHYIHO U
HCCICAOBATCIILCKYIO NCATCIIbHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC,
IKOJ102UYeCKO20 60CNUMAHUA.

- copMHpPOBAHHOCTH  SKOJIOTMYECKOH  KyJIbTypbl, [OHHMAaHUE BIMSHHUS  COLMAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM MU COLMAIBHOM Cpebl, OCO3HAHUE



r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIIeMm;

- IUJIJAHMPOBAHUE U OCYILECTBICHHUE NEHUCTBUU B OKPYXKAIOUIEH Cpelle Ha OCHOBE 3HAHMS LIEJIECH
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUECTBA;

- YMEHHE IIPOrHO3UPOBaTh HEOJArONPUSATHBIE SKOJIOTHYECKUE MOCIEACTBUS NPEANPHHUMAEMbIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- pacmunpCHUC ONbITa ACATCIbHOCTHU 3KOJOTHYEeCKOM HaIpaBJICHHOCTU;

- OBJIaACHUC HaBbIKaMH y‘IC6HO-HCCJ’I€I{OB3T€J’IBCKOﬁ, HpOCKTHOﬁ u COHI/IaJIBHOI;'I JACATCIIBHOCTH.

Yuumeisas cneyuguxy npeomema I111.03 buonoeus, nuunocmuvie pe3yibmamsl 8 npocpamme
KOHKDPemu3upoBaHul Kax:

JIP01 - chopMHUpPOBAHHOCTh TPAXKIAHCKOW MO3WIHMHM OOYYarOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 O0IIECTBa;

JIP02 - rOTOBHOCTH MIPOTUBOCTOSATH UACOJIOTHH SKCTPEMU3MA, HAIlMOHAIN3Ma, KceHO(oOouH,
JTUCKPUMHHAIIIH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MPU3HAKAM;

JIP03 - cpopMHUPOBAaHHOCTh POCCHUHCKON TpakJAaHCKON HJIEHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Tiepea PoliuHOM, ropaocTy 3a CBOM Kpaii,
cBOIO PonHy, CBOI SI3BIK U KYJBTYPY, IPOILIOE U HACTOAILIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccun

JIP04 - 1[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U
MIPUPOJHOMY HACJIEINI0, TAMATHUKAM, TpaguuusM HapooB Poccun, noctuxenusam Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;

JIP0OS - copMUpOBaHHOCTH 3I0POBOTO U 0OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO;

JIP06 - rOTOBHOCTH K TPYyly, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

JIPO7 - TroTOBHOCTb K AaKTHUBHOW JCSITEIBHOCTH TEXHOJOTUUECKOW U COIMAIIbHOU
HANPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBATH, IJIAHUPOBATH  CAMOCTOSITENILHO BBITIOJIHATH TaKYIO
NeSTeTbHOCTb;

JIP08 - unTepec k pa3nuyHbIM chepam npodeccrnoHalbHOM 1eITeTbHOCTH;

JIP09 - chopMHUPOBAaHHOCT MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO HA AUAJIOTE KYIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYILTYPHOM MHUPE;

JIP10 - COBEpIICHCTBOBAaHUE SA3BIKOBOM M UUTATENIBCKOM KyJIbTYpPHl Kak CpeAcTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MO3HAHUS MHUPA;
JIP11 - oco3HaHuE ILIEHHOCTH HAY4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH

IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO IEATEIBHOCTD HHANBHAIYAIBHO U B IPYIIIE;

JIP12-chopMHUpPOBAaHHOCTh HKOJIOTHYECKOM KYyJIbTYPHI, TOHUMAHHE BIUSHHS COLHAIBHO-
SKOHOMHYECKHUX IPOIECCOB HA COCTOSHHE NPUPOJHOM U COLMAIBHOM Cpeabl, OCO3HAHME
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeM;

JIP13 - rutaHMpOBaHKE U OCYILIECTBICHUE JEUCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

JIP 14 - yMeH#We TPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTHYECKUE TOCIEACTBHUS
IIPEANPUHUMAEMBIX ACUCTBUH, IIPEIOTBPAILATH UX;

JIP 15 - pacimupeHnue onbiTa JeITeIbHOCTH YKOJIOTMYECKON HAMPABIECHHOCTH;

JIP 16 - oBnajeHue HaBBIKAMHM Y4e€OHO-HMCCIEI0BATEIbCKON, NMPOEKTHOM W COIUAbHOU
JIeATEITbHOCTH.

Mna  gopmuposanus auuHOCMHBIX  pe3yIbMAmos Yy - 00yuarowuxcs  Qopmupyromcs
YHUBepcanbHble yuebnvie 0eticmeus:
- YBaXEHHE K UCTOPHUU U TOCTHIKEHUSM OTCUECTBEHHOIN OMOJIOTHUECKON HAYKH;

-  TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCJIE CaMOOOpa30BaHWIO, Ha



MPOTSKEHUU BCEU KU3HU;

COBEPLIECHCTBOBATh UMEIOIINECS 3HAHUS;

JKEJIaHHE OCO3HABATh CBOU TPYAHOCTH U CTPEMHUTHCS K X IPEOI0JIEHUIO;
MOJIOKHUTEIBHOE OTHOIIEHUE K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBA, TPYAOII00HE;
3HaHHE MOPAJIbHBIX HOPM U YMEHUE BbIICJINTh HPABCTBEHHBIN aCIEKT MOBEICHHUS;
YMEHHE COOTHOCHUTD IMOCTYIKU U COOBITUS C IPUHATHIMHU 3TUYECKUMU MPUHIIUTIAMH;

IPOSIBIICHHE HMIIATHH, KAaK OCO3HAHHOIO IOHMMAaHMS YYyBCTB JPYrHX JIIOACH U
COIEPEKUBAHUSI UM, BBIPAKAIOIIUXCS B IOCTYIKAX, HAIPABICHHBIX HAa MOMOIIb U
oOecrieyeHne O6JIaronoIyqus.

Pa3BUTHC DOTUUYCCKHUX YYBCTB — CTbiAd, BHUHBI, COBCCTH KaK PCryjadTOpPOB MOPAJIBHOI'O
IIOBCACHU,

3HaTh OCHOBBI JKOJIOTMYECKON KyJIbTYpbl: MPUHITHE LEHHOCTU IPUPOJHOIO MUpA,
FOTOBHOCTh  CIIEIOBAaTh B  CBOEW  JEATEIIBHOCTH  HOpMaM  IPUPOJOOXPAHHOTO,
HEPACTOUUTENBHOI0, 3J0POBbE COEPETAIOLIET0 TOBECHMUS;

YCTaHOBKA Ha 3/I0POBBIN 00pa3 KU3HHU.

@opmuposanue YV][ nposooumcs npu nomowu peuieHus ciedyiouux munogulx 3a0ay.

3alaHusl, IMO3BOJMOMIMC OCO3HATH  COLNUAJIBHO-JIMYHOCTHYKHO HCEHHOCTb 3HAHHUA U
JACATCIIBHOCTH, JIMIHOCTHBIN POCT TaKHE€, KaK TCXHOJIOTUA HOpT(l)OJII/IO;

aHaJ M3 CHUTyalluid, COJEPKAIIUX [EHHOCTHO-OPUEHTUPOBAHHYIO CMBICIO-TIOMCKOBYIO
KOJUIM3HIO;

aHaJlU3 CUTYalUH, COIepKaIlUX HEONPEAEICHHOCTb, TO €CTh HE MMEIOLIMX OJHO3HAYHOIO
pelLIeHNs 13-3a HEMOJIHOTHI, HEJI0CTaTOYHOCTH HH(pOopMaIun 00 00beKTe, MpoLiecce, SBIeHUH
WM 13-3a HEYBEPEHHOCTH B JIOCTOBEPHOCTH MH(POpMAIINH;

aHAJIN3, COMIOCTABJICHHUE U OLICHKA MH(POPMAIMK U3 Pa3IUYHbIX HCTOYHUKOB.

MeTaHpeI[MeTHble pPe3yJbTaThbl

OcBoeHHE MporpamMMmbl TMpEAMETa  COMPOBOXKIAeTCS  (HOPMHUpPOBAHHEM Yy  OOYYArOMIMXCS
METaNpPEMETHBIX PE3yJIbTATOB:

Ognaoenue yHUBEPCAIbHbIMU Y4eOHLIMU NOZHABAMENbHLIMU OCCIMBUAMIL:

bazosvie o2uyeckKue 0elcmeus.

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyalU3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK NJIN OCHOBAHUA IJIsA CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I 158
00001IeHHS;

ONpeaCIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B paCCMaTPUBACMBIX SABJICHUAX

BHOCHUTb KOPPEKTUBBI B JCATCIBHOCTb, OLUCHHMBATHL COOTBCTCTBHUEC PCE3YJIbTATOB LCIIAM,
OLICHUBAThL PUCKU HOCJ’IC,Z[CTBI/Iﬁ ACATCIIBHOCTH,

Pa3BUBATh KPCATHBHOC MBIINIJIICHUC IIPU PCIICHHUU JKU3HCHHBIX HpOGJ’IGM;

bazosvle uccieoosamenbekue Oeucmeus:

BJIaACTh HaBbIKAMH YHCGHO-HCCHGHOBaTGHBCKOﬁ u HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaAMH
paspenieHust mpooiem;



BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 33a]1a4y, BbIIBUTATh THIIOTE3Y
€¢ pEIleHHUs, HAXOJUTh apryMEHTHI I JOKAa3aTelbCTBAa CBOUX YTBEP)KICHUMU, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATH ITOJIYYCHHBIC B XOA€ PCIICHUA 3aJa4r PE3YJIbTaThl, KPUTHYCCKHN OLCHHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX;

YyMETh  MEPEHOCUTh 3HAaHMS B  TMO3HABATEJIbHYIO UM  MPAKTHYECKyI0  00JiacTu
JKU3HEIEATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIICHU A,

paboma ¢ unghopmayuei:

BIAJETh HABbIKAMU IOJY4YEeHUS MH(DOpPMAMM U3 HUCTOYHUKOB pa3HbBIX THUIIOB,
CaMOCTOATENIBHO OCYLICCTBIATh IIOMCK, AaHAJIM3, CUCTEMATHU3alUI0 W HHTEPIPETALUIO
UH(OPMALIUU PA3IMYHBIX BUJOB U (OPM IPEICTABICHHUS,

CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (JOPMATaX C YIETOM Ha3HAYCHUS HH(DOPMAIIH U 1IeTIeBOU
ayJUTOpUH, BBIOMpAst ONTUMAIbHYIO (POPMY MPEICTaBIECHUS U BU3YyalIU3alluy;

OOCHUBATL JOCTOBCPHOCTD, JICTHTUMHOCTD PIH(bOpMaI_II/II/I, €€ COOTBCTCTBUC IIPABOBBIM U
MOPAJIbHO-3THUYCCKUM HOPMaAM;

UCIIOJIb30BaTh CPeACTBA HH(OPMAILIMOHHBIX U KOMMYHHUKAIL[MIOHHBIX TEXHOJIOTUH B PELICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHLIX 3a1a4 C CO6JIIOI[CHI/IGM Tpe6OBaHI/H>'I
SPrOHOMMKH, TEXHUKH O€30IacCHOCTH, TUTHEHBI, pecypcocOepeeHHs, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MaCHOCTH;

BJIa/IETh HAaBbIKaMU PacloO3HaBaHUs U 3aIUTHI MHPOpMAaLMK, HH(HOPMALMOHHON
0€30MaCHOCTH JIUNYHOCTH.

Osnaoenue YHUBEpCcaltbHblMU KOMMYHUKAMUBHbIMU oelcmeusmu.
COBMECHAS 0esiMeNbHOCHb.!

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U HHINBUAYAIbHONU paOOThI;

IIPUHUMATh LIEJIM COBMECTHOM IE€ATEIBHOCTH, OPTaHU30BBIBAaTh U KOOPAUMHUPOBATH JECHCTBUS
1o €€ JTOCTMIKEHUIO: COCTABIIATH IUIAH JEUCTBUM, PaCHpenessaTh POJIM C y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

KOOPJMHHUPOBATh M BBHINONHATH pPabdOTy B YCIOBHUAX pPEaJbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMIECKOE MOBE/ICHNE B PA3IMYHBIX CUTYaIIHSIX, TIPOSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

Osnadenue yHUBEPCANIbHbIMU PERYIAMUSHIMU OeUCTEUAMU.
co8MeCcmHuas 0esimelbHOCb.

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHANBUAYAIbHON pabOTHI;

IIPUHUMATBh LIEJIM COBMECTHOM I€ATEIBHOCTH, OPTaHU30BBIBAaTh U KOOPAUHUPOBATH JEHCTBUSA
[0 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIpEenesaTh POIM C y4€TOM MHEHUU
YYaCTHUKOB 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

KOOPJAMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSAX PEATbHOrO, BHUPTYAJIBHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

OCYIIECTBIIATH IO3UTHBHOE CTPATETHUECKOE IMOBEJACHHUE B PA3IMYHBIX CUTYAIUSIX, IIPOSIBIISTH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM;



npunamue cebs u Opyaux aoet
- [PUHUMAaTbh MOTUBBI U aPTyMEHTHI IPYIUX JOAEH IIPU aHAJIU3€ PE3Yy/IbTATOB JAESITEIbHOCTH;
- IpPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOro YEIOBEKa.

Yuumeiean cneyuguxy npeomema III1.03 buonoeus, memanpeomemuvle pe3yivmamvl 6
npozpamme KOHKpemu3upoB8aHvl Kax:

MP0O1 - yMeTb CaMOCTOSATENBHO (OPMYIUPOBATH M aAKTYaIM3HpPOBATH MpPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEAEIATH LU IeATEIbHOCTH, 3a1aBaTh IapaMeTPbl U KpUTEPUU
UX JIOCTHKECHUS, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE DPE3YJILTATOB
LeJISIM, OLICHUBATh PUCKHU IIOCIEACTBUN JEATEIBHOCTH;

MP02 - Biagerb HaBbIKaMH Y4eOHO-MCCIEAOBATEIbCKOM M MPOEKTHOW JEATENbHOCTH,
HaBBIKAMU pa3peleHust mpooiiem;

MPO03 - BbIABIATH IPUUYMHHO-CIIEICTBEHHBIE CBSA3M U aKTyaJU3UpOBATh 33]auy, BbIABUIAThH
TUIIOTE3Y €€ PELIEHUs, HAXOAUTh apryMEHTHI Ul 10Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

MP04 - aHanu3upoBaTh IOJyYEHHBIE B XOJE PEIICHUS 3aladd pe3ylbTaTbl, KPUTHUECKU
OLICHUBATBH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

MPO5 - yMmeTb NEpEeHOCUTh 3HAHHMS B IIO3HABATENIbHYIO M IPAKTUYECKYH0 00IacTH
JKU3HEACIATEIBHOCTH;

MPO06 - ymeTh UHTEIpUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTei;

MPO07 - BeIABUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUTrHHAJIbHBIE TOAXO0/IbI U PEILICHUS;

MPO8 - BnaseTe HaBbIKAMM MOJY4E€HUS HH(GOpPMALMU M3 HCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3ALUIO0 U UHTEPIPETALNI0 HHPOPMAITUU
pa3INYHBIX BUAOB U (POPM NpPEICTABICHHUS;

MP09 - co3gaBaTh TEKCTBl B pa3iNyYHbIX (popMaTax C y4eToM HazHadeHHs] MHPOpMAIUH U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3YyalIn3allUy;

MP10 - omeHuBaTH JOCTOBEPHOCTH, JIETUTUMHOCTh HMH(POPMAIIUHM, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIBHO-3TUYECKUM HOpMaM,;

MP11 - ucnonb3oBath cpercTBa HHHOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3aJad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE30MACHOCTH, TWTHEHBI, PECypcocOepexeHus, MpaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

MP12 - BrnajgeTh HaBBIKAMHU PACMO3HABAHUS W 3aIIUTHl MHPOPMAINH, WHPOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH;

MP13 - npuHUMAaTh €I COBMECTHOU JESATEIBHOCTH, OPTaHU30BbIBATh U KOOPIWHUPOBATH
JIEHCTBHUS 110 €€ NOCTUKEHUIO: COCTABIATH IIaH JEUCTBUM, pacCIpenesaTh pOJIM ¢ Y4ETOM MHEHUN
YY9aCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

MP14 - K0OpIUHHMPOBATH M BBHINOJIHATH pabOTy B YCIOBUSX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

MP1S - ocywmecTBIATh NO3UTUBHOE CTPATETMYECKOE MOBEACHNUE B PA3IMYHBIX CUTYallUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM;

MP16 - npuHMMaTe MOTHBBI M apryMeHTHl JIPYIMX JIIOJEH IpU aHAJINU3E PE3yIbTaTOB
JIeATEIbHOCTH;

MP17 - npu3HaBaTh CBOE MPaBO U MPaABO JAPYTUX JIOAEH Ha OIIUOKH;

MP18 - pa3BuBath CrIOCOOHOCTH MOHUMATh MUP C TTO3UIIUU JPYTOTO YETIOBEKA.

st popMHpOBaHUS METANMPEAMETHBIX PE3YyNIbTaTOB Yy oOydarommuxcsi (OpMHUPYIOTCS
YHHUBEpCaTbHbIC yUeOHbBIE TCHCTBUS:
PerynstuBHbIe



- IIeNernojaraHuie, Korjaa CTyJIeHT yMEET CTaBUTh Nepel COOOM 11eb U 3a/1a4i B 00YUCHUH;

- IUTAHUPOBaHUE, KOT'/1a OH MOKET COCTaBUTh IUIaH IEUCTBUMN JIsl AOCTUKEHUS ONPEIeIEHHOTO
pe3yJbTaTa;

- TPOTHO3UPOBAHHE — 3TO CIIOCOOHOCTH CHPOTHO3MPOBATH PE3YJBTAT M €r0 XapaKTEePUCTHKH,
IPUHSITH MEPBI I YAYyUIIEHUS UTOra CBOEH 1€ATEIbHOCTH;

- KOppCKOusA — HU3MCHCHUC IUIaHOB IIpU TMPOMEKYTOUYHOM aHAJIU3C WU IIOABJICHHUU
JOITIOJIHUTCIIbHBIX 06CTOHT€HBCTB;

- OlLIEHKa — yYMEHHME OLICHUTh CaMoro ceOs, YCBOCHHBIM MaTepuas U 00BEM TOro yTO emé
IIPEACTOUT U3YUYUTh;

- caMoperyanusa, Koraa CTYACHT MOXCET IIPCOJ0JICBATh BO3MOXHBIC TIIPCIIATCTBUA U
paspeuaTb KOH(l)JII/IKTHI)IC CUTyalluu B KOJIJICKTUBE WUJIU I'PYIIIIC.
ITo3naBarenbHbBIC

- TIOCTaBUTbH LENIb H3YUCHHS;

- CO37aTh aJITOPUTM /IS TEIBHOCTH;

- HalTH UHPOPMALHUIO;

- WCHOJB30BATh PA3IMYHBIC METO/IBI MOUCKA (DAKTUIECKUX JTAHHBIX;
- BbIOpaTh Hanbosee 3((HEeKTUBHBIC U3 HUX;

- M3YYWTh MaTEPHAJIbI IPH IOMOIIHN CMBICJIOBOTO YTCHHS;

- CTPYKTYPHUpPOBATh MOJIYUYECHHYIO HH(OPMAIHIO;

- CHEeJIaTh OCO3HAHHBIE BBICKA3BbIBAHUSA O TOM, UTO U3Y4MIL
KommynukaTtusHble VY]]

- HaxOJIUTh BBIXOJI U3 CIIOPHBIX CUTYAIHil M HE CO3/1aBaTh OTKPHITHIX KOH(IJIUKTOB;
- NPUHUMATh PEHICHUS U TPAMOTHO OTCTanBaTh CBOIO TOUKY 3PEHHUS;
- MpaBWIbHO (POPMYIUPOBATH U CTABUTH BOMPOCHI;
- YETKO U ITOJTHO BI)Ipa)KaTI) MBICJIH,
- KOHTPOJIMPOBATH CBOE MOBEACHUE U IIOBEACHHUE IAPTHEPOB B IPYIIIIE;
- - KOPPEKTUPOBATh €ro Mpu HEOOXOTUMOCTH;
- -COTPYIHUYATH C OJTHOTPYIITHUKAMH U TIEAATOTOM.
dopmupoBanue Y'Y /[ mpoBoAUTCS MPHU MOMOIIY PEIICHUS CIEAYIOINUX THIIOBBIX 3a7ad IO
pasnenam:
- YyeHHe 0 KJIETKE;
- 3aKoHBI HACIEICTBEHHOCTH;
- OCHOBBI TEOPUH IBOIIOLINY;
- OCHOBBI PKOJIOTHH.
IIpenmeTHBIE pe3yJbTATHI

[To yae6HOMY mpeamery I111.03 buonorus (6a30Bbli ypOBEeHb) TPeOOBaHHS K MPEIMETHBIM
pe3ysibTaTaM OCBOEHHS 0a30BOT0 Kypca JOKHBI OTPaKaTh:



ITP601-chopMUpPOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHHS,
(GyHKIIMOHAIBLHOW IPaMOTHOCTH Y€JI0BEKa sl pEIICHUS )KU3HEHHBIX PooIieM;

ITP602-chopMUPOBAHHOCTh YMEHHS  PACKpbIBaTh  COJEPIKAHHWE OCHOBOIOJATAOIIUX
OMOJIOTUYECKUX TEPMUHOB M MOHATUMN: KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BHJI, TOMYJISALHUS,
IKOCHCTeMa, OuoreHo3, Ouochepa; Merabomu3M (OOMEH BEIIECTB M IPEBPAIICHUE SHEPTHH),
roMeoctas (caMmoperyisuus), OucuHTe3 Oelika, CTPYKTypHas OpraHu3alusi KHUBBIX CHCTEM,
JIMCKPETHOCTh, CAMOBOCIPOU3BEACHUE (PETPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3aluUs;

IMP603-chopMUPOBAaHHOCTh YMEHHS  PACKpbIBaTh  COJEPIKAHHWE OCHOBOIOJIATAONIUX
OMOJIOTMYECKUX TEOPHH M THIOTE3: KJIETOYHOH, XPOMOCOMHOM, MYTAIIMOHHOMW, HBOJFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEJIOBEKa;

ITP604-chopMUpOBaHHOCT, YMEHHSI PACKpPhIBaTh OCHOBOIIOJIAralONIMe OWOJIOTHYCCKUE
3akoHbI 1 3akoHoMepHocTH (I'. Mengens, T. Moprauna, H. 1. Basuiiosa, 3.I'exkens, @ Mromepa, K.
bapa), 1 X TPUMEHUMOCTb K KUBBIM CHCTEMaM;

ITP00S-nprobpeTeHre ombiTa MPUMEHEHHS] OCHOBHBIX METOJOB HAy4HOrO IIO3HAHMS,
UCIIONIb3YEMBIX B OMOJIOTHH: HAOMIOJEHUS W OMUCAHHS UBBIX CHUCTEM, IMPOIECCOB U SBICHUM;
OpraHu3aIMy ¥ TPOBEICHUS] OUOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUYKEHUS THUIIOTE3, BBISBICHUS
3aBHCHUMOCTH MEXJy HCCIEIyeMbIMU BeIHMYMHAMHU, OOBSCHEHHUS TIOIYYCHHBIX PE3ylIbTaTOB U
(dbopMyIUpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYYHBIX MTOHSITHH, TECOPUHN U 3aKOHOB;

ITP606-chopMUPOBAHHOCTh YMEHUS BBIACIATH CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK
MIPOKAPHUOT U 3YKAPUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B 1
9KOCUCTEM; OCOOCHHOCTH TMPOIIECCOB OOMEHa BELIECTB M MPEBpAICHHS SHEPrUU B KIIETKE,
(doTOCHHTE3a, IUIACTUYECKOIO M DHEPreTUYECKOro oOMEeHa, XEMOCHHTEe3a, MHUTO3a, Melo3a,
OILIOIOTBOPEHUS, PA3BUTHSI U PA3MHOKEHU S, UHAUBHUIYalIbHOTO Pa3BUTHsI OpraHu3Ma(OHTOTeHe3a),
OOpbOBI 3a CYIIECTBOBAaHWE, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPUCIOCOOIECHHOCTH
OpPraHU3MOB K cpe/ie OOMTaHUs, BIUSHUS KOMIIOHEHTOB SKOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B
HKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U IPEBpAIllEHHE SYHEPTUH B Onocdepe;

ITP607-chopMUpPOBAaHHOCTh YMEHHS pellarh OHONOTHYECKHE 3a/Jadd, COCTaBIATH
TEHOTHUITUYECKUE CXEMbI CKPEIITUBAHUSI JIJISl pPa3HBIX TUIIOB HACJIEIOBAHUSI PU3HAKOB Y OPTaHU3MOB,
COCTaBIISITh CXEMBI IEPEHOCA BEIIECTB U SHEPTUU B IKOcHCTeMax (I[eNH MUTaHUs, TTUIIEBHIE CETH);

IP608-chopMrpoBaHHOCTH YMEHUI KPUTUUYECKH OLICHUBATH HHPOPMAITHIO OMOJIOTHIECKOTO
COJIEp’KaHMs, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHWS W3 PA3IMYHBIX HCTOYHUKOB(CpEICTBA
MaccoBOM HHGOPMAIINH, HAYIHO-TIOMYJISPHBIE MaTePUabl); HHTEPIPETUPOBATH ITHUECKHUE ACTICKTHI
COBPEMEHHBIX HCCIIEIOBAaHUI B OMOIOTHH, MEUITIHE, OMOTEXHOJIOTUN; pacCMaTPUBATh TI00aIbHbIC
HKOJIOTUYECKUE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
MO3ULHIO;

ITP609-chopMUpOBaHHOCT, YMEHHUN CO3/JaBaTh COOCTBEHHBIE THCHMEHHBICE W YCTHBIC
coOOIIleHHsI Ha OCHOBE OuoNorndeckol WMHGOpPMAIMM U3 HECKOJIbKHX HCTOYHHMKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOoJI0THH;

ITP610-chopMUpPOBAaHHOCTh YMEHUSI TPHUMEHSTHh IOJTYYCHHBIE 3HAHUS i1 OOBSICHEHUS
OMOJIOTMYECKUX TPOIECCOB W SIBJICHUU, NI MPUHATHS MPAKTHYCCKUX PEIICHUN B IMOBCEIHEBHOU
JKU3HU C leIbloo0ecredeHnss 0e30MacHOCTH CBOETO 3J0POBbSI U 37J0POBBSI OKPYKAIOUINX JTFOJCH,
coOroeHHsI 3I0pOBOro 00pa3a >KU3HU, HOPM I'PaMOTHOTO MOBEACHHS B OKPY>KaIOLIEH MPUPOAHON
cpele; TMOHUMaHUE HEOOXOJUMOCTH WCIONB30BAHMS JOCTHKEHHM COBPEMEHHOW OWOJOTHH U
OMOTEXHOJIOTHH JJI PAlMOHAIBHOTO MPUPOJIONIOJIb30BAHUS;



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

Koapbl
HaumeHnoBanue pasaesioB Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMH J1esITeTbHOCTH O0bem pe3y.IbTaToB
U TeM o0yyaromuxcs 4acoB ocBoermsi OOII
1 2 3 4
Paznes 1. Kierka - cTpyKTYpHO-()yHKIMOHAJIbHAS ¢IMHUIA )KUBOT'0 40
Tema 1.1. Buosiorus kak JIP 09
Hayka. O0mas Coaep:xxanue yueOHOro MaTepuaJia JIP10
XapaKTepUCTUKA JKU3HU. JIP11
MPO8
Jlexnus Nel. CoBpeMeHHbIE OTpaciu OHMOoNIOrn4eckux 3HaHuil. CBA3b OMOIOTHH C 4 MP09
JIpYTMMU HayKaMu: Ouoxumusi, 6nodusmuka, OnoHuka, renoreorpadus u p. Ponb MP10
U MecTO OMONOTUU B OPMHUPOBAHUHU COBPEMEHHON HAY4YHOM KapTHHBI MUPA. MP11
YpoBHU opraHu3anuu kuBoi Marepuu. OOmiast XapakTepuCTHKa KU3HU, CBOMCTBA MP12
JKUBBIX CUCTEM. XUMUYECKUI COCTaB KIIETOK. MP18
ITP608
JeMmoHcTpanuu. buonornyeckue cucTeMbl pa3HOIO YpOBHS: KIIETKa, OpraHH3M, 2 [IP609
HOMYJISALMS, dKocHcTeMa, Ouocdepa Kak npenaMeT uydeHus ouosnoruu. llapcTa
JKUBOU TIPUPO/IBI.
Tema 1.2. CTpyKTypHO- JIPO1
(yskuuonanbHas Copepxxanue yueOHOIro MaTepuasa JIP02
OpPraHu3auus KJIeTOK JIPO3
JIPO4
Jlexnus Ne2. Knerounas teopus (T.1LBanH, [llneiinen, P. Bupxo). OcHoBHbBIE 6 JIPOS
MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOM Te€OpUU. THUIBI KIIETOYHOW OpraHU3aluu: JIPO7
IIPOKAPUOTUYECKUI U JyKapHOTHUECKHI. OJHOKJIETOUHBIE 1 MHOTOKJIETOUYHbIE JIPO8
opranu3mbl. CTpOEHUE MPOKAPUOTUUYECKON KIIeTKU. CTpOECHHE 3YKapUOTHYECKOU JIP10
kietku. Hexnerounsie popmbl )ku3HU (BUpYCHI U OakTepuodarn). XXusHb u JIP11

Hay4Has JeATeIbHOCTh NepBOOTKpbIBaTENs BUpycoB /.11 MIBaHOBCKOTO.




HMemonctpanun. [Toprper J[.1. UBanoBckoro. Pucynku: Bupyc Tabaunoi
Mo3auku. CxemaTuueckoe u3o0pakeHue gara.

[IpuoOpereHue ombiTa NPUMEHEHUS TEXHUKH MHKPOCKOIUPOBAHUS  IPH
BBITOJIHEHUH MTPAKTUYECKHUX PadoT.

IIpakTuyeckoe 3ausitue Nel. «CtpoeHue KIETKHU (pacTEeHUs, )KUBOTHBIC, TPUOBI) 1
KJIETOYHBIE BKJIIOYEHMs (Kpaxmas, KapOTHHOMJbI, XpomoluiacTsl)». [loaroroska
MUKpOIIpEnapaToB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InYHii
U3Yy4aeMbIMH 00bEKTaMH, (POPMYIUPOBAHHUE BHIBOJIOB.

IIpakTuyeckoe 3ansaTueNe2. BupycHsie u OakrepuaibHbie 3a0oneBanus. OOume
MIPUHIIAITEI WCIIOIH30BAHMSI JIEKAPCTBEHHBIX BemecTB. OCOOEHHOCTH TTPUMECHECHUS
anTuOuoTHKoB. IlpencraBneHue  yCTHBIX  COOOIIEHHMH ¢  TMpE3eHTaIUEH,
MOATOTOBJICHHBIX 10 MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPETIOIaBaTeIEM

MPO1

MPO02
MPO06
MP09
MP11

MP18

I1P602
I1P603
I1P606
I1P610

Tema 1.3. CTpykTypHO
(pyHKIMOHAILHEIE
¢akTopbI HacIEeACTBEH-
HOCTH.

Conep:xxanue yueOHOro MaTepuaJia

Jlekuma Ne 3. XpomocoMmHas Teopus T. Moprana. Ku3ep n HaydHas
JesATeTLHOCTh aMEPUKAHCKOT0 IMOpuosiora, renetuka Tomaca Moprana. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM HabOp KJIETOK, TOMOJIOTMYHBIE M HETOMOJOTHYHBIE
XPOMOCOMBI, TAIJIOUIHBIN U AUTUIONIHBIN HaOop. Hykmennoseie kucnoter: JJHK,
PHK, nHaxoxaeHHe B KJIETKE, HX CTPOCHUE U PYHKIMH. MaTpU4HbIE TTPOIECCH B
KJIETKE: peruiKaiusi, OuocuHre3 Oenka, pemaparus. [ €HeTMUeCKHil KOJ U €ro
CBOICTBA.

Jemonctpanuu. @ortorpaduu CcXeM CTPOCHHUS xpomocoM. Tabnuna
TEHETUYECKOTO KO/a.

IIpakTyeckoe 3ansaTue Ne3. Pemienne 3a1ad Ha onpeaencHue
N0CJIEI0BATEIBHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U Ha ONpeAeIeHNe

JIP0O9
JIP11
MPO05
MPO06
MPO8
MP18
[1P603
[1P604
[1P607




MOCJIEIOBATEILHOCTH HYKJICOTH/IOB, aMUHOKHCIIOT, B CIy4ae U3MCHCHUS
nocieaoBarenbHoCcTH HyKiaeoTuaoB JIHK.

Tema 1.4. O0MeH BenecTB JIP11
U npespamienue 3Heprun | Coaep:xxkaHue y4eOHOro MmarepuaJja MPO8
B KJIETKe. MP10
[1P609
Jexuua Ned. [Torarue MeTaboan3M. ACCUMMIISIIUSA M JTUCCUMUWISALINASA - BE 2
CTOpOHBI MeTaboaM3Ma. Turbl 0OMeHa BemecTB: aBTOTPO(HBINA U reTepoTPOQHBIH,
a’pOoOHBIN 1 aHa3poOHBIN. [TnacTuueckuii oomMeH. @oTocuHTE3. XEMOCHHTES.
JemoncTpanuu. Cxema ¢potocunTesa. CxemMbl JHEPreTUYECKOro OOMeHa U 2
OnocuHTe3a OenKa.
Tema 1.5. )KusHeHHbII JIP11
IMKJI  kJeTkH. Murto3. | CoaepxxaHue yueOHOro MaTepuasa JIP16
Meiios. MPO8
MP09
Jlekumsa NeS. Kneroynsli 1nukia, ero nepuogsl. MwWTO3, ero cragum u 2 MP13
IIPOUCXOAIINE Tpouecchl. buojormdeckoe 3HaueHMEe MHUTO3a. Melo3 M €ro IP608
cranguu. IloBenenne xpomocoM B meio3e. KpoccuHrosep. bnomornyeckuii CMbICI TIP609
Meno3a. IP610
JMemonctpanun. Pucynku: «Jlenenne kietkny, «Cxema MuTo3ay, «PDa3bl Mei03ay, 2
«Cxema KpOCCUHTOBEpay.
2
Konrpoabnas padora Nel | «MoJieky/IsipHblii YPOBEHb OPraHU3ALUH KUBOT'0»
40
Pazgea 2. Ctpoenne u (pyHKIIMUA OpraHu3ma.
Tema  2.1. Crpoenue JIPO9
Conep:xanue yueOHOro MaTepuaJia
OpraHusma. JIP10




Jlekuust Ne 6. MHOTOKJIETOUHBIE OpraHru3Mbl. B3aMOCBsA3b OpraHoB U CHCTEMBI
OpraHoB B MHOTOKJIETOYHOM oOpraHm3Me. [omeocta3 opraHmsmMa M €ro
MoJ/IepKaHUE B MIPOLIECCE KUZHEACSITEIIBHOCTH.

HemoncTpaumu. Pucynku: «B3auMocBsi3b OpranoB pacteHuin», «Cucrema opraHoB
YeJnoBeKay, « bBHOXUMUYECKUI MEXaHU3M MOJEPKAHUS TOMEOCTa3ay.

MP04
MPO5
MP09
I1P603
I1P605

Tema 2.2. ®opmbl
Pa3MHOKeHUs!
OPraHHU3MOB.

Conep:xxanue y4ye0OHOro MaTepHuaJia

Jleknusi Ne7. @Dopmbl pasMHOXKEHHS OpraHu3mMoB. becrnonoe u mosoBoe
pa3MHOXXeHHe. Bunpl Oecrionoro pasMHokeHusd. [lonoBoe pa3sMHOKEHHE
["ameTorenes y xuBoTHbIX. CriepMarorenes u oorenes. CTpoeHue nojJoBbIX KIETOK.
OmnogorBopenue. Ku3Hp 1 Hay4dHasl A€ATEIbHOCTb I'eHeTHKa u aMopuosnora b. JI.
ActaypoBa. KiioHnpoBaHue »HBOTHBIX (ITPOOJIEMbI KIIOHUPOBAHUS YEIOBEKA).

JemoncTpanuu. OOpa3oBaHME MOJIOBBIX KJIETOK. BuIbpl Gecriosoro u moioBoro

Pa3MHOKCHHA. MHOFOO6pa3I/Ie OpTraHHu3MOB. OcHOBHBIC DTaIlbl KIIOHUPOBAHUA
JKHNBOTHBIX.

JIPO3
JIP10
JIP11
MPO1
MP04
MPO5
MPO06
MPO7
I1P601
I1P603
I1P605

Tema 2.3. OuTOrenes
pacTreHui, )KHBOTHBIX U
YeJ10BeKa

Coaep:xanue yueOHOro MaTepuaJia

Jlekuus Ne8. MuauBuyanbHOE pa3BUTHE OPraHU3MOB. OMOPHOTE€HE3 M €ro
ctaauu. [ToctamOproHanbubIi epuo. Ctaauu NOCTIMOPHOHATIBHOTO Pa3BUTHS Y
KUBOTHBIX U 4enioBeka. [Ipsmoe u Henpsimoe pazButue. bruonornueckoe crapeHue
U CMEpPTh.

JemoHcTpanuu. VMHIUBHyadIbHOE pa3BUTHE OpraHu3Ma. OMOPUOHAIBHBIN ATall
OHTOreHe3a. THIbI MOCTIMOPHOHAIBHOTO Pa3BUTHsI OPIaHU3MOB.

JIPO8
JIP09
JIP10
MPO1
MPO02
MPO03
MP04
MP09
MP13
MP15
I1P607




IIpakTuyeckoe 3ansaTue Ned, OCHOBHBIC CTaIUU AMOPUOHAIBLHOTO PA3BUTHS
opranusma. [ToctamOpuoHanbHOE pa3BUTHE.

Tema 2.4. JIP10
3akoHOMepHOCTH Conep:kanue y4eOHOT0 MaTepHuaa JIP11
HaCJIe[JOBAHMS. MPO1
MPO02
Jlexmust Ne9. OcHOBHBIE TOHSATHUS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. MPO0O4
3akonbl [I'. Mennenss (MOHOTMOpUIHOE W HOJUTHOPUIHOE CKPELIMBAHUE). MP18
BzaumopeiicTBie reHoB. IP602
[1P604
JMemoncrpanuu. Pucynku:» LluTomornyeckue OCHOBBI ~MOHOTHOPHIHOTO [IPG07
ckpemuBanus», «CxeMa HacineAOBaHUS TIPU3HAKA B CIydyae HEIMOJIHOTO [IP608
noMuHHpoBaHMs». (Cxema HacleqOBaHHWS MPU3HAKOB MpPU  JUTHOPUIHOM
CKpEIIUBAaHUH.
IIpakTuyeckoe 3ausitue NeS. PemeHue 3amau Ha ompeaeneHHUE BEPOATHOCTH
BO3HUKHOBEHHUSI HACJICICTBEHHBIX MPU3HAKOB MPH MOHO-, TU-, TIOJUTHOPUTHOM,
AQHAJIM3UPYIONIEM M HEMOJHOM JOMHUHHUPOBAaHMU CKpeluBaHusaX. CocraBiieHue
TEHOTHUITMYECKUX CXEM CKpPEIIMBaHUI.
JIPO9
Tema 2.5.Crierrexsoe Conep:xanne y4edHOro MmaTepuaJja JIP10
HacJieJ0BaHue NPU3HAKOB. MPO1
MPO3
Jlexkumst Nel10.3akonbl T. Moprana. CuernyieHHOE HacJIeIOBAaHUE T€HOB, HAPYIICHUE MPO05
cuerieHusi. HacnenoBanue npru3HaKkoB CHEMJIEHHBIX € TTOJIOM. MP13
MP14
JemoncTpanuu. Tabnuia CrieruieHHOE Hacae0BaHHE. MP16
MP18
IIpakTnyeckoe 3ansaTueNe6. Pemenue 3amady Ha ONpeNeNeHHE BEPOATHOCTH [IP604
BO3HUKHOBEHHUSI HACJIEICTBEHHBIX IMPU3HAKOB IMPHU CIETUVICHHOM HAacJeI0BaHUU. TIP608
CocraBrieHre TEHOTHITMYECKUX CXEM CKPEIIMBAHMUS.
Tema 2.6. JIPO3
3akoHoMepHOCTH Conep:kanue y4eOHOT0 MaTepHuaJia JIP0O4
H3MEHYMBOCTH. JIPO8




Jlekumust Nell.M3MeHUMBOCTh NPU3HAKOB. BUIbI NI3MEHYMBOCTH: HACJICICTBEHHAS 2 JIP09
W HEHACJEJCTBEHHAsA. 3aKOH TOMOJIOTUYECKHUX PAIOB B  HACJIEACTBEHHOM JIP10
u3meHuuBocty (H.M. BaBwioB). MyraunonHas Teopus HW3MEHUMBOCTH. Bujbl JIP11
MyTallMii W NpUYMHBI BO3HMKHOBeHHUA. Kapuorun denoBexka HacneacTtBeHHbie MP0O4
3a00JeBaHus 4elioBeKa. bolie3HU ¢ HacIeACTBEHHON MpeapachoiioKeHHOCTHIO. MPOS
3HayeHUE MEIUIIMHCKOW M'eHETUKH B MPEIOTBPAILICHUN U JICUHEHUH T€HETUUYECKUX [1P603
3a00JIeBaHU YeIOBEKa. I1P605
I1P607
IIpakTuyeckoe 3ansaTue Ne7.Perienne 3a1a4 Ha onpe/iesieHrne TUIa MyTallliy pu 2
nepeaayue HacJaeACTBEHHBIX MPU3HAKOB, COCTABIICHUE TEHOTHUITMYECKUX CXEM
CKpCIIUBaHHMS.
Koutpoabnas padora Ne2 | «Ctpoenne u QyHKIHU OPraHU3Ma) 2
Pa3nen 3. Teopusi 3BoJIIONMH 40
Tema 3.1. UcTopus JIPO1
IBOJIIOLIMOHHOT0 YYEHHSI. Conep:xxanue yueOHOro MaTepuaJia JIPO9
Mukpo3BoJIonus. JIP10
MPO1
Jleknusi Nel2.Ilepsoie sBomtonnonnbie kouuenuuu (K. b. Jlamapka, XK. JL 8 MPO02
broddon). OBomonnonHas teopus Y. Jlapsuna. CuHTETHUYECKAS TEOPHSI SIBOIIOIIHH MPO3
U €€ OCHOBHBIE MOJOXEeHUA. Mukpospomonusa. [lonmymdmus kak sneMeHTapHas MPO4
€MHHIIA SBOIONMH. [ eHeTHUeCKre OCHOBBI HBOJIIOIHNU. DIIEeMEHTapHbIe (PaKTOPHI MP12
HBONIONMU. EcTecTBeHHBIM OTOOp - HAmpaBIAKOIMIMK  (DaKTOp IBOJIOIUH. IP603
BunooOpa3oBanue kak pe3yiabTaT MUKPOIBOJIOIUH. TIPG05
8 I1P609
JemoncTpauuu. Kputepuu Buga. CTpykTypa HOMYJISLUN.
Tema 3.2. Makpo3B0JI10- JIPO3
uus. BozHukHOBeHHE U JIPO9
Conep:xxanue yueOHOro MaTepuaJia
pa3BHUTHE )KM3HHM HA JIP11
3emute. MPO03




JlekuusaNel3.  MakposBomonusi. DopMbl U OCHOBHBIE  HaIpaBIICHUS 16 MPO5
makposBommoriu  (A. H. CeseproB). Ilytu nmoctuxkeHuss OHOJIOTHYECKOTO I1P607
nporpecca. Coxpanenue Ouopa3zHooOpasusi Ha 3emusie. ['UNOTE3bI M TEOPUHU I1P609
BO3HUKHOBEHUs kHU3HU Ha 3emuie. [losiBieHre mepBBIX KIETOK U UX SBOJIIOLIHSL.
[Tpokapuotrbl U 3ykapuoThl. IIpoHCX0KIE€HHME MHOIOKJIETOUHBIX OpPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB JyKapuOT. AHAIW3 M OIECHKA pPAa3IUYHBIX
TUIIOTE3 IPOUCXOXKIECHUS KU3HU.
Tema 3.3. IIpoucxoxaenue JIP09
Coaep:xxanue yueOHOro MaTepuaJia
YeJI0BeKa - AaHTPOIOreHes. JIP10
JIP11
Jlekuus Nel4. Antpononorus — Hayka o yesoBeke. CHCTeMaTH4eCKOe MOJI0KEHUE 6 MPO1
yenoBeka. CXOACTBO M OTIMYME YEIOBEKA C JKUBOTHBIMU. OCHOBHBIE CTaIUU MPO2
aHTpomoreHe3a. DBOMIONMS COBPEMEHHOIO YelloBeKa. YeraoBeuecKkue pachl U MX MPO3
€IMHCTBO. Bpemst u myTH pacceneHus denoBeka 1o mianere. [IpucmocobieHHOCTb MP04
YeNI0BEeKa K Pa3HbIM YCIOBUSM CPE/IbI. IIPG03
[TP605
JemoncTpanun. YepThl cxo/cTBa U Pa3NU4Usl YeJIOBEKa M >KMBOTHBIX. UepThbl 2
CXOJICTBA Y€JIOBEKA U IPUMATOB.
Pasznen 4. Dxojorus 40
JIP09
Tema4.1.9kon0rnueckne JIP12
Coaep:xanue yueOHOro MaTepuaJia
(axTopbl U cpeabl :KU3HU. JIP13
JIP15
. MP04
Jlekumsa Ne 15. Cpenpl oOuTaHus OpPraHuU3MOB: BOJHAasl, Ha3€MHO-BO3YyILIHAf, 4 MPOS
NOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DHU3HKO-XMMHUYECKHEe OCOOEHHOCTH Cpen MPOG
oOurtanusi opranu3moB llpucrnoco6ienrs opraHu3MoB K KU3HU B Pa3HbBIX Cpeliax. MP18
[Tousitue skonormyeckoro gaxropa. Knaccupukamus skosorndeckux (GpaxkTopos. [IP605
[TpaBuno muaumyma tO. JInbuxa. 3axon TonepantHoctu B. lllendopaa.
JeMoHcTpanum. DKoiornyeckue GakTopbl U UX BIUSHUE HA OPraHU3MBI. 2
Tema 4.2. llonmyasuus,
Conep:xanue yueOHOro MaTepuaJia
co001IecTBa, IKOCHUCTEMBI JIPO9




Jlekuust Ne 16. Dxonoruyeckasi XxapakTepUCTHUKA BUJIA U MTOMYJISUHN. JIP10
DKoJ0oruuecKas HuIla BUja. DKOJIOTUUECKUE XapaKTEPUCTUKHI OMYJIALUH. JIP11
Coo0rmiecTBa v 9KOCUCTEMBI. bHOIIeH03 U ero cTpyKTypa. CBsI3u MEXITy JIP12
OopraHu3Mamu B OHOIIEHO3€: KOHKYPEHIIHS, CHMONO03, XUIIIHUYECTBO, TApa3UTU3M. JIP14
CTpyKTYpHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOAYIIEHThI, KOHCYMEHTBI, PETYIICHTHI. MP 02
KpyroBoport BemecTB 1 MOTOK SHEPTHH B 3KOCHCTeME. TpodudecKkue ypoBHH. MP 03
MP04
IIpakTuyeckoe 3anaTue Ne§. Tpoduueckue 1enu u cetu. OCHOBHBIE TOKA3aTEIN MPO5
9KOCUCTeMbI. buomacca u npoaykius, IKOJIOTHYeCKHE MTUPAMHUIbI YUCEIL, MPO06
O6uomaccel 1 sHepruu. [IpaBuno nupamMuapl SHEPTUH. MP09
N MP10
IIpakTuyeckoe 3ansaTue Ne9.Perienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX [IPG08
3a/laHui 110 IEPEHOCY BELIECTBA U SHEPTUHU B SKOCUCTEMAX C COCTaBICHHUEM [IPG10
TpouuecKux 1enen u nupaMmu OMOMacchl U SHEPTUU.
JeMoHcTpanuu. MexXBUIOBbIE B3aMMOOTHOILICHHS: KOHKYPEHLUs, CHUMOHMO3,
XUIIHWYECTBO, Mapa3suTu3M. [Iuiesble enu u ceTy B OMoleH03€e. DKOJIOrHYeCKHe
nupaMuibl. CXeMbl 9KOCUCTEMBI.
Tema 4.3. buocdepa- JIP09
rj100aabHas Copepxanue y4eOHOro MaTepuasa JIP12
IKOJIOTHYECKas cucTemMa JIP14
JIP15
Jlekuusa Nel7.buocdepa — xuBas obonouka 3emnu. Pa3BuTtHe npeacTaBieHuld o MPO0O2
ouochepe B Tpynax B. U. Bepuanckoro. Obnactu Ouochepsl u €€ KOMIIOHEHTHI. MPO3
XKusoe BemecTBo 6uocdepsl U ero QpyHKIUH. 3aKOHOMEPHOCTH CYIIECTBOBAHUS MPO5
6unochepsl. OcodbeHHocTH 6rocheps! Kak ri100abHOM SKOCHCTEMBI. J[MHaMu4yeckoe MP12
paBHOBecue B Ouocdepe. KpyroBopoThl BemecTB U OMOTCOXUMUYECKUE ITHKITBI. TIP605
['moGasbHBIEC HKOJTOTHYECKHUE TPOOIEMBI COBPEMEHHOCTH. IP606
JemoncTpanuu. KpyroBopoT BelecTB U MpeBpallieHne 3HEPIUH B SKOCUCTEME.
buocdepa.
Tema 4.4. Biusinue JIPO8
AHTPONOTEHHbIX (aK- Copnepsxanue y4eOHOro MaTepuaja JIP12
TOpoB Ha Guocdepy. JIP13




Jlexmus Nel8. AHTponoreHHbIe BO3ICUCTBUS Ha Onocdepy. 3arps3HeHus Kak BU/T
AQHTPOIIOTEHHOTO  BO3JCHCTBHS. AHTPONOIeHHbIE BO3JCHCTBUS Ha aTtMocdepy.
BosneiictBuss Ha rtuapochepy. BosxpeiicTBus Ha aurocdepy. AHTpPOIOTEHHBIE
BO3JICICTBUS HAa OMOTHYECKHE cooOmiecTBa. YTIyOJIEHHO H3ydaloTCs OTXOJBI,
CBSI3aHHBIE C ONPEIEIEHHON TPOeCcCueil/CIenaTbHOCTHIO.

IpakTnyeckoe 3anaTueNe 10. «OTxoapl mTpOM3BOACTBa». B TOM umcie
PO eCCHOHAIBHO-OPUEHTUPOBAHHOE COJIEPKAHUE TPAKTUIYECKOTO 3aHITHS
[TpakTnueckoe 3ansaTHe «OTXO0/ABI MPOM3BOJCTBa». Ha ocHOBe GenepalbHOrO
KJIACCU(PUKAIMOHHOTO KaTajaora OTXOJ0B OIMPEISIATh KIacC OMACHOCTH OTXOIOB;
arperatHoe CcocTossHue U (u3nueckyro (opMy OTXOJIOB, OOpa3yIOIIUXCS Ha
paboyem MecTe/ Ha JTamax NPOU3BOJCTBA, CBS3aHHBIE C OMNPEACICHHON
npodeccueit/crenuanTbHOCThIO

JIP14

MPO1

MPO02
MPO3
I1P601
ITP606

Tema4.5.Bianssnne
COLMAJIBHO-
IKOJOrHYeCKHX (PAKTOPOB
HAa 3/10POBbe YEJIOBEKA

Conep:xxanue yueOHOro MaTepuaJia

Jleknust Ne 19. 3n0poBbe u ero cocrapistomue. DakTopbl, MONTOKUTEIBHO U
OTPHUIIATENIFHO, BJIMSIONIME Ha OpraHu3M denoBeka. [IpobieMa TeXHOTEHHBIX
BO3JICHCTBUII Ha 3/I0OPOBbE YETOBEKa (IMEKTPOMATHUTHBIC TMOJISA, OBITOBAS XUMHUS,
W30BITOYHBIE IIyMBl, pagvalus W T. M). AJantamus OpraHu3Ma 4YelioBeKa K
dakropam  okpyxkaromei cpensl. [IpuHIUNBL  GOPMUPOBAHUS  3I0POBHE
cOeperatomiero nopeaeHus. @u3nueckasi akTUBHOCTh U 3710pOBbe. broxumuyeckue
aCIEKThl PAIMOHAIIBHOTO MUTAHMUSL.

JIPO1
JIP02
JIP11
JIP12
JIP13
JIP14
MPO02
[1P601
I1P605
[1P607
I1P609




IIpakTyeckoe 3ansitue Nell. Ha BbIOOp

1.IlpakTHyeckoe 3aHATHe «YMCTBEHHas paboTOCIOCOOHOCTHY. OBlageHne
METOJIaMU  OIpENeNIEHUs]  TOKa3aTeled  yMCTBEHHOH  paboTocnocoOHOCTH,
00BSICHEHHUE MTOJIyYEHHBIX PE3YJIBTATOB U (POPMYJIMPOBAHUE BHIBOJOB (IIMCHBMEHHO)
C UCIIOJIb30BAHUEM HAyYHBIX IIOHATUM, TEOPHUM U 3aKOHOB.

2.IlpakTnueckoe 3aHsTHe. «BiusHue abuorndyeckux (aKTOpOB Ha ueJIOBEKa
(HM3KHE U BBICOKHE TEMIIEpaTyphl)». M3yueHne MexaHM3MOB afanTalnuy opraHuzMa
4eJOBEeKa K HU3KMM M BBICOKMM TeMIepaTypaM U OOBSCHEHHE IOIy4YEHHBIX
pe3yabTaToB, (OpPMYIMPOBAaHHE BBIBOJOB (ITMCHBMEHHO) C HCIIOJB30BAaHHEM
HAYYHbIX MOHSATHH, TEOPUl M 3aKOHOB C MPO(eCcCCHOHATBbHO-OPUEHTUPOBAHHBIM
cojepkaHueM. B Tom uncne npodeccrnoHalbHO-OPUEHTUPOBAHHOE COJAECpKAHHUE
IPAaKTUYECKOIo 3aHATHs. B KauecTBe TPUITEPOB CHUKAIOIIUX pabOTOCIOCOOHOCTh
UCTIOJIB30BATh YCIOBHSI OCYILECTBIICHUS MPO(ECCHOHAIBHON IEATEIIEHOCTH: IIyM,
TemIeparypa, pusnueckas Harpy3ka u T.1.

I1P610

KonTpoabnas padoraNe 3.

«TeopeaneCIme ACMEKTbI IKOJOIrumn»

Pa3nena 5. buoJiorusi B ;Ku3H

H.
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Tema5.1.buoTexHoJI0rum B
JKM3HHU KaXKI0ro0.

Conep:xanue yueOHOro MaTepuaJia

IIpakTyeckoe 3anaTue Ne 12. bruoTexHONIOIHs Kak HayKa U IPOU3BOJCTBO.
OcHoBHbIE HampaBJIeHUS COBPEMEHHON OMOTEXHOIOTHH. MeTo1bl OMOTEXHOIOTHH.
OOBeKThl OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIIOTHUECKUX U TEeHETHYECKUX
sKcriepuMeHToB. [IpaBuia novcka u aHaiu3a OMO3KOJIOTHYECKON HHPOPMAIIUH U3
pa3HBIX HCTOYHHUKOB (Hay4yHasi U yueOHO-Hay4YHasi, CPeJICTBA MACCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue.

IIpakTnyeckoe 3ansTue Nel3. Keiicel Ha aHanu3 HHGOPMAITUK O HAYYHBIX
JOCTHKEHUSX B 00JIaCTH FT€HETUUECKHUX TEXHOJOTUH, KIIE€TOYHON UH)KEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Kelca: peicTaBlIeHNe Pe3yIbTaToOB PEIICHHUS
KECOB (BBICTYIUICHHE C MPE3CHTAITUEN ).

JIP10

JIP11

MPO3
MP04
MPO5
MPO8
MP18
I1P601
I1P605




B Tom uncie HpO(beCCI/IOHaHBHO'OpI/IeHTI/IPOBaHHoe COACPIKAHUE IIPAKTHIECKOT'O
3aHATHA.

Tema 5.2.1. JIP02
BbuorexHoJioruu B Conep:kanue y4eOHOT0 MaTepHuaJia JIP06
NPOMBILIICHHOCTH MPO3
MP04
IIpakTuyeckoe 3ansaTueNe 14. Pa3Butue npomMbIIeHHON OMOTEXHOJIOTHH U €€ MPOS8
IPUMEHEHUE B )KU3HHU YEJI0BEKa, TOMCK U aHaJIU3 HHPOPMALIUU U3 PA3INIHBIX MP11
UCTOYHHKOB(HAay4Has U yueOHO-HayuyHas JIUTepaTypa, CpecTBAa MacCOBOM 12 MP12
uHpopmanuu, cetb MHTepHeT 1 Apyrue). Keiicel Ha anann3 naoOpMaum o IP601
Pa3sBUTHU IPOMBIIIJICHHON OMOTEXHOJI0ruH (10 rpymmnam). 3amuTa Keica: TIPG07
[IpencraBieHue pe3yabTaTOB pElICHUs KEMCOB(BBICTYIUIEHHE C PE3EHTaLUEN )
Tema 5.2.2.CounajibHo- JIPOS
ITHYECKHE ACIEKThbI OcHoBHOe coJep:xkaHue Y4eOHOIr0 MaTepHuaJia JIP13
OMoTexHo0rui MPO1
MP04
IIpakTnyeckoe 3ansaTHeNe 15. DTHUecKre acCIEKThl pa3BUTUS OUOTEXHOIOTUH U MPO5
NPUMEHEHHE UX B )KU3HU YEJIOBEKa, MOMCK U aHAJIU3 MH(OPMALIUU U3 PA3IUYHBIX MPOS8
UCTOYHUKOB(HAay4Hast U yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MacCOBOM 12 MP15
uHpopmanuu, cetb uTepHer u apyrue). Kelicel Ha anHanu3 uHGopmanuu 0o MP17
TUYECKHX acleKTax pa3BUTHsI OMOTEXHOJIOTHI(I0 rpymnnam) 3anmra Keca: IP601
[IpencraBieHue pe3yabTaTOB pelIeHUs KeMCOB(BBICTYIUIEHUE C IPE3EHTaLEN )
Tema5.2.3.bnorexnono- JIP11
UM ¥ TEXHUYEeCKHe Copaepxxanue y4yeOHOIro MaTepuasa MPO02
CHCTEMBl. MPO04
MPO05
IIpakTnuyeckoe 3ansatueNel6. Pa3BuTne OUOTEXHONOTUH C TPUMEHEHUEM MPO09
TEXHUUYECKUX cHucTeM (OuomHxkeHepusi, OuoMHpOpMaTHKa, OWOHHMKA) U HX TIP605
NpPUMEHEHHE B JKU3HU 4YEJIOBEKa, MOUCK M aHAIW3 MH(OpMAIMU U3 Pa3TUYHBIX 5 TIP607

UCTOYHUKOB(Hay4YHass U YydeOHO-Hay4Has JHUTepaTypa, CpeICTBa MacCOBOM
uHpopmanuu, cetb MuHTepHer u npyrue). Keiicel Ha ananu3 uHGOpManuu 00
ATUYECKUX aCMEKTaX Pa3BUTHS OMOTEXHOJOTHI(IIO TpyTIaM)




IpakTnyeckoe 3ansiTueNel7. 3amuTa keiica: [IpencraBienue pe3yabTaToB
peleHus: KelcoB(BBICTYINICHUE C MTPE3EHTAINEH )

Bcero
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4 YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

st peanuzany IporpaMmbl y4eOHOT0 MpeaMera MPeAyCMOTPEHO HAIUYUE CISAYIOIIUX
CIIELIMAIbHBIX [IOMEIICHUN:

KaObuner OwuoJsiorumu, OCHAMIEHHBIA ~ OoOOpymoBaHHWEeM: MeOenb, JOCKa, HarJsIHbIC
n0COOUSA(KOMITJIEKTH  Y4E€OHBIX TaONMIl, IJIaKaToOB), TEXHHUYECKUMH CpPEIACTBAMU OOYYEHHS:
KOMITBIOTEP C YCTPOMCTBAMH BOCHIPOHM3BEACHHUS 3BYKA, NPHHTEP, MYJIbTUMEIUA-TIPOCKTOP C
9KpaHOM, yKa3Ka-TIPe3eHTEP JJIsl IPE3CHTAIIUM.

KomnuectBo mocamoudsIx MecT — 28 ,
CTOJ JAJIs mpernoaasarens 1 mir.,
CTYyJ Juisl TipenojaBarens 1 mir.,
HoyTOYyK Acer E1-531 lwr.,
npoektop Proxima C3255 1 mit.,
skpan | ., 3
3BYKOBBIE KoJIOHKH Microlab 2.0 solo4c 1 mT.,
JI0CKa MapKepHasi MeloBasi KoOMOUHUpOBaHHas | mT.,
Ouonorudeckast Mukposnadoparopus 20 wmr.,
TUIAKTHYECKHUE TOCOOHSL.
I1O: 1. Windows 8.1 (mpodeccuonanpHas muien3us Ne 45829305, 6eccpodno);

2. MS Office 2010 pro (numensus Ne 48958910, Ne 47774898 , 6eccpouHo);

3. FBreader (cBoGoHOE);

4. WinDJwiev (cBo6oaHOE);

5. Google Chrome, (cBo6oHOE)
JlaGopaTopusi, ocHamieHHas O0OOpYyJOBaHHWEM JJs NPOBEAEHUS 3aHATHI: MHMKPOCKOIIBI,
CEeKYHJIOMETP, TOHOMETp, JabopaTopHas mocynaa (MpoOUpKH, MOJACTABKH Jisi MPOOUPOK, MTUHIIETHI,
NECOK, CTYNKH C TMECTUKaMH, MpPEIMETHble U TIOKPOBHBIE CTEKJIA, CTEKJISHHBIE NalOYKH,
IpenapoBajibHbIE UIJIbI, PUIbTPOBaNIbHAS OyMara(can(eTku),cTakaHbl, THIEPTOHUYECKUI pacTBOp
xJyiopua Hatpus, 3% pacTBOp MEPOKCHIA BOAOPOAA, pacTBOP Hoaa B HOANCTOM KalluH, TIUIEPHH,
KIyOHU KapTodeis, JUCT 3JI0/IeU KaHaJACKOM, M0 psIOMHBI OOBIKHOBEHHOH (psIOMHBI WJIM TOMATa),
JYK penyarblil, pa3BeJIEHHBIE B BOJIE APOXIKU.

4.2 UnpopmanmoHHoe o0ecniedyeHne peain3anuu NPorpaMmMbl

Jnst  peanuzanuu  mporpaMMbl - yueOHoro mpenMera Oubnmmoteunbii  poun BBIY
YKOMILJIEKTOBAH MEYAaTHBIMU U 3JIEKTPOHHBIMHU U3JaHUSMH.

OO6yuaromuecst U3 4KClia HHBAIUIOB U JIUI] C OTPAHMYCHHBIMUA BO3MOYKHOCTSIMH 3JI0POBBS
obOecrieyeHbl TeYaTHBIMH W (WJIM) SJEKTPOHHBIMU 00pa3oBaTENbHBIMU pecypcaMu B (opmax,
aJanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbSI.

OcHoBHas1 JiuTEepaTypa

1. Maceunuk B.B., Kamenckuii A. A., PyouioB A. M., llIgenioB I'. I'., 'anonrok 3. I'. buosorus:
yueOHuK 11 kiacca (6a30BBIi ypoBeHB). - Mocksa: M3narenscTBo «IIpocBermenney, 2022.

2. Tepemos A. B., IlerpocoBa P. A. buosnorus. buonsornueckue cucteMsl 1 MPOIECChl: yUeOHUK
11 xnacc. ba3oBblit 1 yriny0neHHbsiit ypoBHH. — Mocka: M3narensctBo «BJIAJIOCy, 2020.

3. Jlanumkas, T. B. buonorus. Tectsl : yueOHOe mocobue A cpeaHero mpodecCHOoHaATHHOTO
obpazoBanust / T. B. Jlamunkas. — Mocksa : M3marensctBo IOpaiit, 2022. — 40 c¢. —
(ITlpodeccuonanpraoe  obpazoanme). —  ISBN  978-5-534-14157-3. —  URL
https://urait.ru/bcode/519715



4. buonorus. bazoBelii u yriayoneHHsiii ypoBau: 10—11 kmaccel : y4eOHHK Uisi CpEeIHETO
obmero oopazosanus / B. H. SApeirun [u ap.] ; mox odmelt pegakuueit B. H. Speiruna. — 2-e usn.,
nepepad. u gom. — Mocksa : M3ngarensctBo HOpaiit, 2022. — 380 c. — (OO6meoOpa3oBarenbHbIN
nukin). — ISBN 978-5-534-16228-8. — Tekcr : anekrponHbIid // OOpa3oBaTenbHas 1miaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

5. buonorus: yueOHUK U IPAKTUKYM JJIs CpeHero npodeccuoHanbHoro oopasosanus / B. H.
SApeirun [u ap.] ; nox pexakuueit B. H. SApsiruna. — 2-e u3n. — Mocksa : U3natenberBo FOpaiir,
2020. — 378 c¢. — Tekcer : onekrponnbii // OBC Opaiitr [caiit]. — URL:
https://urait.ru/bcode/450740

6. JlonoiHMTe/ILHAS JUTEpPATypa

1. benses [I.K., Ipmvmmmmn ', M., Ky3uenosa JI.H. u np. buonorus (6a30Bsiii ypoBeHB).
10 xnacc.- M., 2020.
2. Konecuuko, C.1. O6mas Ouonorus : yuedHoe mocobue / Konmecauko C.U. —

Mocksa : KuoPyc, 2020. — 287 c. — Tekcr: snekrponnsiii / 9bC BOOK [caiit]. — URL:
https://book.ru/book/932113 (mata oopamenus: 05.10.2020).

3. Konecuukos, C.W. buonorus: nocobue-penetutop: yuednoe nocodue / Konecnukon
C.. — Mocksa: KunoPyc, 2021. — 537 ¢. — Texkcr: anekrponnsiii / 9bC BOOK [caiit].URL:
https://book.ru/book/938037 (nata obpamenus: 05.10.2020). — TeKcT : 37I€KTPOHHBIH.

4. Honuesa A.lO. buosnorus Becp mkonapHBIM Kypc B cxemax U Tabnmuuax . M — M.,
2021.

S. Mycradun, A.I'. buonorus: yueonuk / Mycrapun A.l'., 3axapoB B.b. — Mocksa :
KunoPyc, 2020. — 423 c¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501

DJIEKTPOHHBIE PeCypChI
www. sbio. info (Bcs Guonorusi. CoBpeMeHHast OM0JIOTHsi, CTaThH, HOBOCTH, OMOJIMOTEKA).
www. window. edu. ru (EguHoe oxkHO noctyma K oOpa3zoBaTeibHbIM pecypcam HHTepHeTa Mo
Ouosorum).
www.5ballov. ru/test (Tect 11 aOUTYpHEHTOB 110 BCEMY HIKOJIBHOMY Kypcy OMOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAITMOHHBIE BUKTOPUHBI MO OUOJIOTHU —
HKOJIOTHH Ha cepBepe BopoHEXCKOro yHUBEPCUTETA).
www.biology.ru (buonorus B OtkpbiToM Kosiemke. CalT COAEPKUT IIEKTPOHHBIA y4EOHUK I10
6uomnorun, On-line TecThr).
www.informika.ru (OneKTpoHHBIN y4eOHUK, OOJIBIION CIUCOK UHTEPHET-PECYPCOB).
www.nrc.edu.ru  (buomormueckas kaprmHa Mupa. Paszgen  KOMIbIOTEpHOro — ydueOHHKa,
pa3zpaboTaHHOro B MOCKOBCKOM IrOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www. nature. ok. ru (Peakue u ucuesaromme >xuBoTHble Poccun — mpoekT DKOJ0rHuecKoro eHTpa
MI'Y um. M. B. JlomoHOCOBA).
www. kozlenkoa. narod. ru ([ns Tex, KTO Y4UTCS caM M YYUT JAPYTUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTUH, XUMHUH, TPYTUM IIPEIMETaM).
www. schoolcity. by (buosnorus B Bonmpocax u oTBeTax).
www. bril2002. narod. ru (buonorus nns mkoasHUKOB. KpaTkasi, KOMIakTHasi, HO JOCTaTOYHO
noapo6Has nHdopMmarus o pasznenam: «Oomas 6uonorus», «boranukay, «30070rus», «HenoBex»)
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5 KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHMAA
OBIMEOBPA3OBATEJIBHOI'O ITPEJMETA

KOHTpOJ'IB N OLICHKAa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCAMETHBIX
PE3YIbTAaTOB OCYIIECTBIISIFOTCA B COOTBETCTBUH CO CIICAYIOIMMHU ITOKA3aTCIIAMU:

Pe3syabTaTsl OcHOBHBIE OKA3aTeJIM OLIEHKH pe3yJbTara
00yueHus (no Kasicoomy pe3ynbmamy, Ha KaKoM 3aHAMUU NPOBEPAEMCL U Yem
nposepsiemcsi)
Tema OueHo4HOe CpeacTBO
JInuHOCTHBIE
JIPO1 Paznenl. Tema 1.2 YcTHBIH onpoc, codece10BaHNE

Paznen 3. Tema 3.1 TectupoBanue

Paznen 4. Tema 4.5 BrImmotHeHHE TPaKTHYECKON paboThI

Perrenne KOHTPOIBHOM PabOTHI

JIP02 Paznenl. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pa3znen 4. Tema 4.5 TectupoBanue
Paznen 5. Tema 5.2.1 BrinonHenue npaktuyeckoil paboTsl

Pemenne KOHTPOJILHON PabOTHI

JIPO3 Pazgen 1. Tema 1.2 VYcrHbIl onpoc, cobeceoBaHre
Paznen 2. Tema 2.2, 2.6 TectupoBanue
Paznen 3. Tema 3.2 BrimonHenue npaktuyeckoil paboThl

Perienne KOHTPOJIbHON PabOTHI

JIPO4 Pazpen 1. Tema 1.2 YcTHBIN onpoc, codeceioBaHue
Pasnen 2. Tema 2.6 TectupoBanue

BrimonHenue npakTudeckoit paboTsl
Pemennie KOHTPOIbHON PabOTHI

JIPOS Pazpen 1. Tema 1.2 YcTHBIN onpoc, codeceioBaHue
Paznen 5. Tema 5.2.2 TectupoBanue

Beinonnenue npakTuyeckon paboThl
Pemennie KOHTPOILHON PabOTHI

JIP06 Pazpen 5. Tema 5.2.1 YcTHBIN onpoc, cobeceioBaHue
TecTtupoBanue

JIPO7 Pazpen 1. Tema 1.2 YcTHBIN onpoc, cobeceioBaHue
TectupoBanue

Beinonnenue npakTuyeckon paboThl
Pemennie KOHTPOILHON PabOTHI

JIPO8 Pazpen 1. Tema 1.2 YcTHBIi onpoc, cobeceoBaHne
Pazgem 2. Tema 2.3, 2.6 TectupoBanue
Pasznen 4. Tema 4.4 Beinonnenue npakTuyeckon paboThl

Pemenne KOHTPOJILHOM PaOOTHI




JIP09 Pazpen 1. Tema 1.3 YcTHbIi onpoc, cobeceoBaHme
Pazgenm 2. Tema 2.1, 2.3, 2.5, TectupoBanue
2.6 Beimonnenue npakTuyeckon paboThl
Paznen 3. Tema 3.1, 3.2, 3.3 Pemenre KOHTPOJIbLHON PaOOTHI
Paznen 4. Tema 4.1,4.2, 4.3
JIP10 Pazgem 1. Tema 1.1, 1.2 YcTHBIH onpoc, cobeceoBaHue
Pazpen 2. Tema 2.1, 2.2, 2.3, TectupoBanue
24,25,2.6 BrlmmotHeHNE TPaKTHYECKON paboThI
Pa3znen 3. Tema 3.1, 3.3 Perienue KOHTPOJIBHOM PabOTHI
Pa3znen 4. Tema 4.2
Paznen 5. Tema 2.1
JIP11 Pazmen 1. Tema 1.1, 1.2, 1.3, YcTHBIH onpoc, coOeceIoBaHKe
14,15 TectupoBanue
Paznen 2. Tema 2.2, 2.4, 2.6 BrlmotHeHNE TPaKTHYECKON paboThI
Pa3znen 3. Tema 3.2, 3.3 Perrenne KOHTPOJIBHOM PabOTHI
Pazgen 4. Tema 4.2, 4.5
Pazgen 5. Tema 5.1, 5.2.3
JIP12 Paznen 4. Tema 4.1, 4.2, 4.3, YcTHBII ompoc, codecei0BaHNe
4.5 TectupoBanue
BrinonHenue npaktuyeckoil paboTsl
Pemenne KOHTPOJILHOM PabOTHI
JIP13 Paznen 4. Tema 4.1,4.4, 4.5 VYeTHbli onpoc, codeceoBaHne
Paznen 5. Tema 5.2.2 TectupoBanue
BrinonHenune npaktuyeckoil paboTsl
Perienne KOHTPOJIbHON pabOTHI
JIP14 Pazgen 4. Tema 4.2, 4.3, 4.4, VYcrHbIl onpoc, cobeceoBaHue
4.5 TecTtupoBanue
BrimonHenue npaktudeckoii paboTsl
JIP15 Paznen 4. Tema 4.1, 4.3 YcTHBIN onpoc, codeceioBaHne
TecTtupoBanue
JIP16 Paznen 1. Tema 1.5 YcTHbI# onpoc, cobeceoBaHNe
Perienue KOHTPOJIBHON pabOTHI
MeranpeameTHbie
MPO1 Paznen 1. Tema 1.2 YcTHBI onpoc, cobece1oBaHme
Pazpen 2. Tema 2.2, 2.3, 2.4, TectupoBanue
2.5 BrimonHenune npaktudyeckoil paboTsl
Pa3znen 3. Tema 3.1, 3.3 Perienue KOHTPOJIBHON pabOTHI
Pa3snen 4. Tema 4.4
Paznen 5. Tema 5.2.2
MPO02 Pa3znen 1. Tema 1.2 YcTHBI onpoc, cobece1oBaHme

Paznen 2. Tema 2.3, 2.4

TectupoBanue




Pa3znen 3. Tema 3.1, 3.3 Beinonnenue npakTuyeckon paboThl
Paznen 4. Tema 4.3, 4.4, 4.5 Pemenre KOHTPOJILHON PaOOTHI
Pa3znen 5. Tema 5.2.3
MPO03 Pasmen 2. Tema 2.3, 2.5 YcTHBII onpoc, cobeceoBaHme
Pazgen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.3, 4.4 Beimonnenue npakTuyeckon paboThl
Paznen 5. Tema 5.1, 5.2.1 Pemenre KOHTPOJILHON PaOOTHI
MP04 Pazgen 2. Tema 2.1, 2.2, 2.4, YcTHBII onpoc, cobeceoBaHne
2.6 TectupoBanue
Pa3znen 3. Tema 3.1, 3.3 Beinonnenue npakTuyeckon paboThl
Paznen 4. Tema 4.1, 4.2 Pemenne KOHTPOJILHOM PabOTHI
Pasznen 5. Tema 5.1, 5.2.1,
5.2.2,523
MPO5 Paznen 1. Tema 1.3 YcTHBIHM onpoc, coOeceIoBaHKe
Pazgen 2. Tema 2.1, 2.2, 2.5 TectupoBanue
Paznen 3. Tema 3.2 BrlmotHeHNE PaKTHYECKON paboThI
Paznen 4. Tema 4.1,4.2,4.3 Perienne KOHTPOIBHOM PabOTHI
Pazgen 5. Tema 5.1, 5.2.2,
5.2.3
MPO06 Pazgen 1. Tema 1.2, 1.3 YcTHBIHM onpoc, cobeceIoBaHKe
Pasnen 2. Tema 2.2 TectupoBanue
Pasznen 4. Tema 4.2 Beinonnenue npaktTuyeckoi paboThl
Pemennie KOHTPOILHON PabOTHI
MPO7 Pazpnen 2. Tema 2.2 YcTHBIN onpoc, codeceioBaHue
MPO8 Pazgen 1. Tema 1.1, 1.3, 1.4, VYcrHbIl onpoc, cobeceoBaHue
1.5 TectupoBanue
Paznen 2. Tema 2.6 BrimonHenue npaktuyeckoil paboTsl
Paznen 5. Tema 5.1, 5.2.1, Perienne KOHTPOJIBHOM PabOTHI
522
MP09 Paznen 1. Tema 1.1, 1.2, 1.5 YcTHBIM onpoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.3 TectupoBanue
Pa3znen 4. Tema 4.2 Beinonnenue npakTuyeckon paboThl
Pazpen 5. Tema 5.2.3 Pemennie KOHTPOIbHON PabOTHI
MP10 Paznen 1. Tema 1.1, 1.4 YcTHBI onpoc, cobecenoBaHme
Pa3znen 4. Tema 4.2 TectupoBanue
BrimonHenue npaktudeckoil paboTsl
Perienue KOHTPOJIBHON pabOTHI
MP11 Pazgem 1. Tema 1.1, 1.2 YcTHBI onpoc, cobece1oBaHme
Paznen 5. Tema 5.2.1 TectupoBanue
Pemenre KOHTPOJIbLHOM PaOOTHI
MP12 Paznmen 1. Tema 1.1 YcTHBIi onpoc, cobeceoBaHme




Paznen 3.

Tema 3.1

TectupoBanue

Paznen 4. Tema 4.3 Pemenre KOHTPOJILHON PaOOTHI
Paznen 5. Tema 5.2.1
MP13 Pa3znen 1. Tema 1.5 YcTHBIH onpoc, codece10BaHNE
Pa3znen 2. Tema 2.3, 2.5 TectupoBanue
BrlmmontHeHNE MPaKTHYECKON paboThI
Perienue KOHTPOJIBHOM PabOTHI
MP14 Pa3nen 2. Tema 2.5 YcTHBIH onpoc, cobece1oBaHme
TectupoBanue
BrlmmontHeHNE PaKTHYECKON paboThI
Perienue KOHTPOJIBHOM PabOTHI
MP15 Paznen 2. Tema 2.3 YcTHBIH onpoc, coOeceI0BaHKe
Paznen 5. Tema 5.2.2 TectupoBanue
Brimonnenue npaktudeckoii paboTsl
Perienne KOHTPOIBHOM PabOTHI
MP16 Pazpnen 2. Tema 2.5 YcTHBII ompoc, cobecei0BaHNe
TectupoBanue
BrinonHenue npaktuyeckoil padboTsl
Pemenne KOHTPOJILHON PabOTHI
MP17 Pasnen 5. Tema 5.2.2 VYcrHbIl onpoc, codeceoBaHuEe
TectupoBanue
MP18 Paznen 1. Tema 1.1, 1.2, 1.3 VYeTHbli onpoc, cobeceoBaHne
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.1 BrimonHenune npaktuyeckoil paboTsl
Paznen 5. Tema 5.1 Perienne KOHTPOJIbHON pabOTHI
[IpenmeTtHsbie
I1P601 Paznen 2. Tema 2.2 YcTHBIN onpoc, cobeceioBaHue
Paznen 4. Tema4.4,4.5 TectupoBanue
Paznen 5. Tema 5.1, 5.2.1, Beinonnenue npakTuyeckon paboThl
522 Pemennie KOHTPOILHON PabOTHI
I1P602 Pazpen 1. Tema 1.2 YcTHbIN onpoc, codeceioBaHne
Pa3znen 2. Tema 2.4 TectupoBanue
BrimonHenune npaktudyeckoil paboTsl
Perienue KOHTPOJIBHON pabOTHI
I1PG03 Paznen 1. Tema 1.2, 1.3 YcTHBIN onpoc, codeceioBaHne
Pazgen 2. Tema 2.1, 2.2, 2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BrlimotHeHNE PaKTHYECKON paboThI
Perienne KOHTPOJIBHOM pabOTHI
[1P604 Pasnen 1. Tema 1.3 YcTHBI onpoc, cobece1oBaHme




Paznen 2. Tema 2.4, 2.5 TectupoBanue
BrlmmotHeHNE PaKTHYECKON paboThI
Perienue KOHTPOJIBHOM PabOTHI
I1P605 Pazgen 2. Tema 2.1, 2.2, 2.6 YcTHBIH onpoc, cobece1oBaHme
Paznen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.3, 4.5 BrlmmontHeHNE MPaKTHYECKON paboThI
Paznen 5. Tema 5.1, 5.2.3 Perienue KOHTPOJIBHOM PabOTHI
I1P606 Pasznen 1. Tema 1.2 YcTHBIH onpoc, cobece1oBaHme
Paznen 4. Tema 4.3, 4.4 TectupoBanue
Paznen 5. Tema BrlmmontHeHNE PaKTHYECKON paboThI
I1P607 Paznmen 1. Tema 1.3 YcTHbII ompoc, cobecei0BaHNe
Pazgen 2. Tema 2.3,2.4, 2.6 TectupoBanue
Paznen 3. Tema 3.2 BrinonHenue npaktuyeckoil padboTsl
Pa3znen 4. Tema 4.5
Pazgen 5. Tema 5.2.1,5.2.3
I1P608 Pazgen 1. Tema 1.1, 1.5 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.2 BrlmmotHeHHE TPaKTHYECKON paboThI
Perrenne KOHTPOIBHOM PabOTHI
I1P609 Pazpen 1. Tema 1.1, 1.4, 1.5 YcTHBIM onpoc, cobeceoBaHne
Paznen 3. Tema 3.1, 3.2 TectupoBanue
Pasznen 4. Tema 4.5 Beinonnenue npakTuueckoi paboTsl
Pemennie KOHTPOIbHON PabOTHI
I1PG10 Paznen 1. Tema 1.2, 1.5 VYeTHbli onpoc, cobeceoBaHne
Pazgen 4. Tema 4.2, 4.5 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl

Jlnst OlleHKM JOCTIKEHHUS 3alIAaHMPOBAHHBIX pE3YyJIbTATOB OOYUYEHHUS MO TPEAMETY
pa3paboTaH (OHJ OLIEHOYHBIX CPEJCTB JUIsl MIPOBEACHUS TEKYIIET0 KOHTPOJSI U MPOMEKYTOUHON
aTTeCTaIlM1, KOTOPhIE IPUJIAraloTCs K pabodeil mporpaMMe mpeameTa.



MHNHOBPHAYKHN POCCUN
BJIIAJITMUBOCTOKCKUI I'OCYJIAPCTBEHHBIM YHUBEPCUTET

®OHA OHNEHOYHbBIX CPEACTB
JUISL IPOBEJACHUS TEKYILETO KOHTPOJISA U MPOMEXKYTOYHOW aTTECTAllUN

10 Yy4eOHOMY MPEIMETY

buoJjorusi

MporpamMmel HOATOTOBKH CIICHUAJIMCTOB CPCAHCTO 3BCHA

35.02.12 CangoBo-mapkoBO€ U JaHAIA()THOE CTPOUTEITBCTBO

®dopma oOydeHus: ouHas

BIIAJIMBOCTOK 2022



1. O0uIne cBeeHUs

®onx oneHouyHBIX cpeAcTB (manee — DPOC) mpenHasHayeH IS KOHTPOJS M OICHKH

00pa30BaTeNbHBIX TOCTHXKEHUH 00YyJaIOUINXCs 110 IMporpaMme yaeOHoro npeamera «buomorus»

@OOC BkIOYaAIOT B ce0s KOHTPOJIbHBbIE MaTepuaibl JJIs MPOBEICHHUS TEKYLIEro KOHTPOJIIS
yCIIEBaEMOCTH M MPOMEXKYTOYHOM aTTECTallly MO MPEAMETY, KOTOpasi IPOBOAUTCS B (hopMe Apyrue
dbopMbl  KOHTpOJIs/ T HEPEHIUPOBAHHOTO 3ayeTa (C HUCHOJIb30BAaHHMEM OLIEHOYHOTO CpEeICTBa

BBITNTOJTHEHHUEC ITMCBbMCHHBIX 3aI[aHHI>'I, TCCTI/IpOBaHI/Ie).

2. Ilnanupyemble pe3yJbTaThbl O0y4YeHUs] N0 TMpeaMeTy, oOecnedHBAKOIIHE

pe3yJIbTaThl 0CBOEHHS 00pPa30BaTeIbHON MPOrPaMMBbl

Kon
pe3ynbTara HaumenoBanue pe3ynprata 00y4eHHs
oOydeHus
JIMYHOCTHBIE
c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUU O0YYaroIIerocs Kak aKTUBHOTO U
JIPO1 OTBETCTBEHHOT'O WIEHA POCCHIICKOTO 00I11eCTBA;
TOTOBHOCTh  IPOTHUBOCTOSITH  MJICOJIOTMH  DKCTPEMHU3Ma, HallMOHAIU3Ma,
JIP02 KceHo(oOUH, TUCKPUMHHALIMKA 10 COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;
c(hOpPMHUPOBAHHOCTb POCCUUCKON TPakIaHCKOW HICHTUYHOCTH, MATPUOTH3MA,
YBaXXEHUsI K CBOEMY HAapojay, 4YyBCTBA OTBETCTBEHHOCTH mniepen PoauHoii,
JIPO3 TOpPAOCTH 3a CBOM Kpail, cBOo0 PonuHy, CBOM S3BIK U KYJIbTYpPY, HPOIIOE U
HACTOAIIEE MHOIOHALMOHAJIBHOTO Hapoaa Poccun
LIEHHOCTHOE OTHOILLIEHUE K TOCYJapCTBEHHBIM CHMBOJIAaM, HCTOPUYECKOMY U
JIP04 MPUPOJHOMY  HAClIeIMI0, MaMsATHUKaM, TpaauluusM HapoaoB Poccuu,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
c(hOpMHUPOBAHHOCTD 3/IOPOBOTO M OE30MaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
JIP0OS OTHOILIEHUS K CBOEMY 3/I0POBBIO;
JIP06 TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;
TFOTOBHOCTh K AaKTHUBHOW JESITEIbHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
JIPO7 HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u

CaMOCTOATCIIBbHO BBIIMMOJIHATE TAKYIO ACATCIBHOCTD,

JIPO8

HWHTEpEC K pa3audHbIM cepam npodecCHOHATBHON eITeTbHOCTH;




JIP09

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU, OCHOBAHHOT'O Ha JIMAJIore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MHUDE;

JIP10

COBEpPUICHCTBOBAHHUE SI3BIKOBOM M YHUTATEJIbCKOM KYJIbTYpbl Kak CpeacTBa
B3aUMOJICHCTBUS MEKY JIFOJIbMU U ITIO3HAHUS MUDA;

JIP11

OCO3HAHUEC LI CHHOCTH Haquoﬁ ACATCIIBHOCTH, TI'OTOBHOCTH OCYHICCTBJIIATH
MMPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTD MHANBUAYAJIbHO U B T'PYIIIC

JIP12

COPMHUPOBAHHOCTh ~ IKOJIOTHYECKOW  KYJIbTYPbI, [OHUMAHHUE  BIIHSHUS
COIHAIbHO-D)KOHOMHUYECKUX  IPOIECCOB HA COCTOSHUE MPUPOJHOH U
COIMAJIBHOW Cpebl, OCO3HAHHE TJIO0AIBHOIO XapaKTepa HSKOJOTHYCCKUX
pooem;

JIP13

IUIAHUPOBAHUE U OCYILECTBICHHUE IECHCTBUN B OKPYKAIOLIEH Cpele Ha OCHOBE
3HaHMA LEJNeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

JIP14

YMCHHUC MPOrHO3UPOBATH He6HaFOHpI/I$[THI>Ie OKOJIOTHYCCKHE TIOCICACTBUA
NpeAIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpamarb ux

JIP1S

pacIipeHUC OIbITa ACATCIIBHOCTU AKOJOTHYECKON HAITPpaBJICHHOCTH

JIP16

OBJIQJICHUE HABbIKAMHU y4e€OHO-HCCIIEIOBATEIbCKON, MPOEKTHON U COLMAIbHON
JIeSITeIbHOCTHU

MeTalpeaAMETHLBIC

MPO1

YMETb CaMOCTOSATENbHO (OPMYIUPOBATh U AaKTyaJU3UpOBaTh MpoOsieMy,
paccMarpuBarh €€ BCECTOPOHHE, ONPENENATh LENU IEATEIbHOCTH, 3a1aBaTh
rapamMeTpsl U KpUTEPUHU UX JOCTHKEHHUSI, BHOCUTh KOPPEKTUBBI B JACSATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLICHUBATH PUCKU IOCIEACTBUN
NEeATEIbHOCTH

MP02

BJIaJIeTh HAaBBIKAMH Yy4eOHO-HCCIIEOBATENLCKOM U MPOEKTHOW NEesTeTbHOCTH,
HaBbIKaMU pa3perieHust npooiem;

MPO03

BBIABJIITE TPHUYUHHO-CICACTBCHHLIC CBA3M W aAKTyaAJIM3UPOBATL 3aJady,
BBIJIBUT'aTh THUIIOTE3Y €€ PCIICHHA, HAXOAUTH apryMCHTBI IS JOKA3aTCIbCTBA
CBOHUX YTBep)KI[CHI/If/'I, 3a1aBaThb MapaMCTPbl U KPUTCPHUU PCUICHU A,

MP04

AHAJIM3UPOBATH MOJYUCHHBIC B XOAC PCIICHUA 3aa4Uu PE3YyJIbTAaThl, KPUTUICCKHU
OIICHUBATh UX JOCTOBECPHOCTH, IPOTHO3UPOBATH U3MCHCHHE B HOBBIX YCIIOBHUAX;




yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEIBHYI0 M NPAKTUYECKYIO 001acTh

MPO5 JKU3HECATCIbHOCTH;

MPO6 YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX o0acTei;

MPO7 BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAJIbHBIE TOAXObI U PEIICHHUS;
BIIQJICTh HaBBIKAMHU MOJIydeHUs WH(OpPMAIMU W3 MCTOYHHKOB PA3HBIX THUIIOB,

MPO08 CaMOCTOATENIbBHO  OCYIIECTBJIATH IIOUCK, AHAIU3, CHUCTEMaTU3alUI0 U
WHTEPIPETAINIO HHPOPMAIIHH PA3TMYHBIX BUOB U (DOPM MPEICTABICHUS
CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (hopMaTax C y4eTOM Ha3HaueHus uHpopmanuu

MP09 U IENIEBOW ayIuTOpPHH, BHIOMpas ONTUMAIBHYIO (OpPMY NpPEIACTABICHHUS U
BHU3yaJIU3aluU
OLIEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpMAIMH, €€ COOTBETCTBHUE

MP10 IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
HCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
B PELIEHWHU KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX M OpPraHU3ALMOHHBIX 3334 C

MP11 coOMroicHHeM TpPeOOBaHMI IPTrOHOMHUKH, TEXHHKH O€30TacCHOCTH, THTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITUYECKUX HOPM, HOPM HH(POPMAITMOHHOMN
0€30MacHOCTH

MP12 BIIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIUU, HHPOPMAIIHOHHOM
0€30MacCHOCTH JTUYHOCTH
MPUHUMATh  LEIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JNEHUCTBUS MO €€ NOCTHKEHUIO: COCTABIIATH IJIAH JICUCTBUU,

MP13 pacrpesieNiaTh poju ¢ y4€TOM MHEHHMH Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOI paboThI;

MP14 KOOPJIUHUPOBATH U BBIMIOJIHATE PabOTy B YCIOBHUSIX PEAbHOTO, BUPTYaTbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICUCTBUS

MP15 OCYILIECTBJIATH IMO3UTUBHOE CTPATETMYECKOE TOBEJACHHE B  Pa3JIMYHBIX
CUTYaIHX, POSBIISATH TBOPUECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM

MP16 MPUHUMATh MOTHBBI M ApPTyMEHTHI JIPYTHX JIOJAEH MPU aHAIU3€ PE3yJIbTaTOB
JEeATEIbBHOCTH

MP17 MpU3HABaTh CBOE MPABO U MPABO APYTUX JIFOJIEH HA OMIHUOKU

MP18 pa3BUBATh CIIOCOOHOCTh MOHMUMATh MUP C TTO3UIUH JIPYTOr0 YelIOBEKa

npeaAMeTHbIC




I1P601

c(hOpPMUPOBAHHOCTh 3HAHHWA O MECTE W POJIM OMOJOTHH B CHCTEME HAYYHOTO
3HAHHS;, QYHKIIMOHAIBHOW I'PAMOTHOCTH YeJOBEKa Ui PEIICHHS >KU3HCHHBIX
pooem;

11P602

c(OPMHUPOBAHHOCTh YMCHHS PACKPBIBATh COJICP)KAaHUE OCHOBOITOJIArarOIINX
OMOJIOTUYECKUX TEPMUHOB U IMOHSATHH: )KU3HbB, KJIIETKA, TKaHb, OPTaH, OPTaHU3M,
BHJI, TOMYJIAIMsS, JKOCHUCTEMa, OuoreHo3, Omocdepa; Meradonm3m (oOMeH
BEILIECTB M TIPEBPAILEHUE DHEPruu), TOMEocTa3 (CaMOperyJsius), OUCHUHTE3
Oenka, CTPYKTypHas  OpraHu3alds O KHBBIX  CHUCTEM, JIMCKPETHOCTD,
CaMOBOCIPOM3BeIcHNE (PETPOIYKIHs), HACIEACTBEHHOCTh, W3MEHUYUBOCTb,
POCT U pa3BUTHE, YPOBHEBAs OPraHHU3AIIHS;

I1P603

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBATh COJIEP’KAaHUE OCHOBOIIOJIATAOIINX
OMOJIOTMYECKUX TEOPUN U TUIIOTE3: KIIETOUHOM, XPOMOCOMHON, MyTallHOHHOM,
SBOJTIOLIMOHHOM, MPOUCXOXKACHUS KU3HU U YEIIOBEKa;

11P004

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBHIBATH OCHOBOIIOJIATAIONINE OMOJIOTHIECKUE
3akoHbl U 3akoHoMmepHocTH (I'. Mennens, T. Moprana, H. . BaBuiosa,
O.I'ekkens, @ Mromepa, K. bapa), u uX npuMeHUMOCTb K )KMBBIM CUCTEMAM;

I1P605

MpUOOpETEHUE OMbITa MPUMEHEHUSI OCHOBHBIX METOJIOB HAyYHOTO TO3HAHMS,
UCIOJIb3YEMBIX B OWOJIOTMH: HAOJIOJICHUS W OIMCAHUS JKUBBIX CHCTEM,
MPOLIECCOB W SIBJIGHUW; OpraHu3allil ¢ MPOBEIEHUS OHOJIOTHYECKOrO
SKCIIEPUMEHTA, BBIJIBKEHUS THUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEKIY
UCCIIEyeMbIMU BEIMYMHAMH, OOBICHEHHS] TMONYyYEHHBIX pEe3ylbTaTOB U
(dhopmynupoBaHUsT BBIBOJOB C HCIOJIH30BAHUEM HAYYHBIX MOHSATHN, TEOPUU U
3aKOHOB;

I1P606

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIACIIATH CYHICCTBCHHBIC IIPHU3HAKKW BHPYCOB,
KJIETOK TIPOKapHOT U JYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OHMOTEOIIEHO30B U IKOCHUCTEM; OCOOECHHOCTH IMPOIECCOB
O6MeHa BCIICCTB MW TMPECBpAlICHHUA OHEPrHMU B  KJIICTKC, (1)0TOCI/IHT€33,
IJIACTUYECKOTO M JHEPreTHYecKOoro oOMeHa, XeMOCHHTe3a, MHTO3a, Meio3a,
OINIOAOTBOPCHUSA, PA3BUTHUA U PA3MHOKCHHA, HWHIAWBUIAYAJIIBHOTO pPAa3BUTHUA
opranu3ma(oHToreHe3a), 00pbObI 3a CyIIEeCTBOBAaHUE, €CTECTBEHHOTO 0TOODpA,
BH1000pa30BaHMs, MPUCITOCOOJEHHOCTH OPTraHU3MOB K Cpele OOWTaHus,
BIUSTHUSL KOMIIOHEHTOB KOCHUCTEM, AaHTPOIIOTC€HHBIX U3MEHEHUI B 9KOCHUCTEMAxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MIPEBPAICHHE YHEPTUHU B OHochepe;

11P607

c(OPMHPOBAHHOCTh YMEHMs pellaTh OWOJIOTHYECKUE 3a/laud, COCTaBISAThH
TFEeHOTUITUYECKHE CXEMbl CKpEIIMBaHMs JJs pa3HbIX TUIIOB HACJIEJOBAHUS
IIPU3HAKOB y OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA BELECTB U DHEPTUU B
JKOCHCTEMaXx (LIeTH MUTaHUSI, TUIIEBbIE CETH);

11P608

chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  OLIGHHWBATh  WHGOPMAIUIO
OHMOJIOTUYECKOTO COJCpXKaHUS, BKIIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX ~ UCTOYHHKOB(CpEACTBA  MaccoBOM  WH(MOpPMALUK, HAYYIHO-
MOMYJSIPHBIE ~ MaTepHalibl);  WHTCPIPETHPOBATH  JTHYECKHE  ACTICKTHI
COBPEMEHHBIX HCCIEIOBAaHUH B OHOJOTHH, MEAWIMHE, OWOTEXHOJIOTUU;
paccMaTpuBaTh TJIOOATBHBIE HKOJOTHYECKHUE MPOOJIEMBl COBPEMEHHOCTH,
(GhopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO




11P609

c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC
coOOIlleHUsI Ha OCHOBe Ouojornyeckoi wuHpoOpManuu U3 HECKOJIbKHUX
HMCTOYHUKOB, TPAMOTHO HCITIOJIb30BaTh MOHITHIHBIN armapaTt OU0JIOTHH;

I1P610

Cc(OPMHPOBAHHOCTb YMEHHSI IPUMEHSATh MOJYYEHHbIE 3HAHUS JUI1 OObSICHEHMS
OMOJIOTMYECKUX TIPOLIECCOB M SIBICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHU
B IIOBCE/IHEBHOM JKU3HU C LieTbroo0ecreyeHns 0€30IacHOCTH CBOETO 310POBbsI U
30POBBSI OKPYKAIOLIUX JIIOAEH, COOMIOEHNUS 310pOBOro 00pa3a KU3HU, HOPM
IPaMOTHOIO IMOBEACHUA B OKPYKAIOWIEH NPUPOJHOM cpene; MNOHUMAaHHE
HEOOXOMMOCTH HCIIOJIb30BAaHMS JIOCTH)KEHHH COBPEMEHHOH OHOJOTHH U
OMOTEXHOJIOTUH AJIS PAllMIOHAIIBHOTO IIPUPOIONOIb30BaHHUS.




3. CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIUPYEMBIM pe3yJabTaTaM 00y4eHust
3.1 CpeacrBa, npuMeHsieMble J1JI51 OLleHKH YPOBHSI T€OPEeTHYECKOI MOAT0TOBKHU

Kpatkoe Kon ITokazarens oBnagcHUA HauMeHnoBaHue O1lEHOYHOT'O
HAaNMMCHOBAHUC | PE3yJIbTaTa pe3yiabTaTaMunu 06yquH51 cpeacTBa U NpCACTAaBJICHUC €TO B
pazzaena 00y4eHus dOC
(Momyns) /
TEeMBI Texymnii ITpomexyTouHas
npeaMeTa KOHTPOJIb aTTecTamnus
Paznen 1. Knerka - cTpykTypHO-(yHKIHOHATbHAS €AMHULA )KUBOTO
Tema 1.1 JIP 09 CrocoGHocTb popmuposaTs Bompocsr st TecToBbIe
MHMPOBO33PEHNE, COOTBETCTBYIOMIEE | Gacenpr 1-17 samanus 1-10
COBPEMEHHOMY YPOBHIO Pa3BUTHSA (H 5 1) (H 6.1 pasen 1)
HAYKH U O00IIECTBEHHON TIPAKTHKH, e e
OCHOBAHHOTO Ha AUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr'0 MECTa B IOJUKYJIBTYPHOM Bormpocst
MHpe cobecenoBaHus
JIP10 CrocoOHOCTh COBEPIICHCTBOBAHUS BOHpOCBI 1A 1,2,3.4 (H63)
SI3BIKOBOM M UMTATENIbCKOM 6ecennl 1-17
KyJIbTYPBI KaK CpeCcTBa (H 5 1)
B3aMMOJICHCTBUS MEXIY JIOABMU U U
TIO3HAHU MUpa
JIP11 CrnocoOHOCTh OCO3HAHHS LIEHHOCTHU BOHpOCBI il gl K
7 OHTPOJIbHAA
Hay4HOH JEATENLHOCTH, TOTOBHOCT | Gacenpr 1-17 P
OCYILECTBIIATh MIPOEKTHYO u (H 5 1) pa60Ta (H.6.2.1)
HCCJIEJOBATEILCKYIO JESATEIbHOCTD e
WHJUBUlyalbHO U B TpyMIe
MPO8 BJIAJIETh HABBIKAMU IOJIYUECHUS BOHpOCBI I
UH(POPMAITUH U3 HCTOYHHUKOB Gecenpr 1-17
pa3HBIX THUIIOB, CAMOCTOSITEIILHO (H 5 1)
OCYLIECTBJIAThH MTOUCK, aHAJIU3, U
CHUCTEMAaTHU3aLMI0 U UHTEPIIPETALINIO
UH(OPMAIIUH PA3IMIHBIX BUIOB
(dhopMm mipecTaBICHHS
MPO09 CO3/1aBaTh TEKCTHI B Pa3IUYHBIX BOHpOCLI U1
(dopmarax ¢ yaetom Ha?:HaquHa Oecennl 1-17
HHPOPMALIUH U [IEIICBOH (H 5 1)
ayJIUTOPUH, BEIOUPAST ONTUMAIBHYIO T
(dhopmy mpeacTaBIeHUs U
BU3yaIN3aluU
MP10 OLICHUBATh JIOCTOBEPHOCTbD, BOHpOCBI il g |
JIETUTUMHOCTh ~ MHpOpMAIuu, ee 6ecensl 1-17
COOTBETCTBUE NIPaBOBBIM u (1‘[ 5 1)
MOPaJIbHO-3THYECKUM HOPMaM, U
MP11 HCIIOJIB30BATh CPEICTBA BOHpOCBI IS

HH(OPMAMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX,

oecennl 1-17
(m.5.1)




KOMMYHHKaTUBHBIX U
OpraHM3alMOHHBIX 33134 C
coOmoeHreM TpeboBaHHH
SPrOHOMUKH, TEXHUKH
0€30IacHOCTH, TUTHEHBI,
pecypcocOepeKeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM
nH(pOpMaMOHHOH 6€30MacCHOCTH

MP12

BJIaJICTh HABBIKAMH PACIIO3HABAHUS
1 3a1MThl HTHPOPMALIHH,
WHPOPMAMOHHOH 0€30MIaCHOCTH
JIMYHOCTH

Bomnpocs qist
oecenpl 1-17
(m.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH IOHMMATH
MHUp C MO3ULIUU JPYTOTO YeJIOBEKa

Bomnpocsr qys
Oecensl 1-17
(m.5.1)

ITP608

CriocoOHOCTh KPUTHUECKH
OILICHMBATh HHPOPMALIHIO
OHMOIIOTHYECKOTO COJICPKAHNS,
BKITIOYAFOIIYTO TICEBAOHAYYHEIC
3HAHUS U3 PA3INIHBIX
HUCTOYHUKOB(CPEJICTBA MAaCCOBOM
nHpopManny, Hay4YHO-TIOMYJISIPHBIE
MaTepHabl); UHTEPIPETUPOBATh
STUYECKHE aCMeKThl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJIOTHH,
MCOUIINHC, 6I/IOTCXHOJ'IOFI/II/I;
paccMaTpuBaTh TII00aTBHEIC
9KOJIOTHYECKHUE ITPOOIIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO
OTHOIIICHHIO K HUM COOCTBEHHYIO
MTO3UIIHIO

Bomnpocsr qys
Oecensl 1-17
(m.5.1)

I1P609

CnocoOHOCTH co3/71aBaTh
COOCTBEHHBIC MTMCHMEHHBIC U
YCTHBIE COOOIIEHUS HA OCHOBE
Ouonornyeckoi MHGOpMaIu 13
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO
HCIOJIhb30BaTh MOHSITUIHBII armapar
OHOJIOTUH

Bomnpocsr qis
Oecensr 1-17
(n.5.1)

Tema 1.2

JIPO1

Cnocob6nocTs popmMHupOBaTH
IPaXKAaHCKOIO TTO3UIINI0
oOyJaromerocs, Kak akTHBHOTO U
OTBETCTBEHHOI'0 4YJIeHa POCCUNUCKOTO
o0IIecTBa ¥ OCO3HAHNE CBOETO
MecTa B MH(POPMAITHOHHOM
oOrmrecTBe

Bomnpocsr muist
6ecenpr 18-57
(m.5.1)

JIP02

CnocoOHOCTh TPOTUBOCTOSITH
HCOJIOTHH SKCTPEMHU3MA,
HaIMOHaIN3Ma, KceHodoouw,
JUCKPUMHIHAIIAH 110 COIIMATBHBIM,
PEJTUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM

Bomnpocsr muist
6ecenpr 18-57
(m.5.1)

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

KonTponbHas
pabora (11.6.2.1)




JIP0O3 Crioco6HOCTh (hOPMHPOBATH Bomnpocsr mist
POCCHICKYIO IpaXAaHCKYIO 6ecenpl 18-57
HWIAEHTUYHOCTH, IATPUOTU3MA, (1.5.1)
YBa)KE€HUS K CBOEMY Hapoany,

YyBCTBa OTBETCTBEHHOCTH IEpen
Ponunoii, ropnoctu 3a cBo Kpaid,
cBo1o Ponuny, CBOH SI3BIK U
KYJbTYPY, IPOILIOE U HAcTOsIIee
MHOTOHAIIMOHAIBHOTO Hapoaa
Poccun

JIP04 CriocoOHOCTH (OPMHPOBATH Bomnpocer mis
LIEHHOCTHOE OTHOLIEHHUE K 6ecenpl 18-57
rOCYAapCTBEHHBIM CUMBOJIAM, 5.1)
HCTOPUYECKOMY W IIPUPOJTHOMY (1.5.
HaCJIeIUI0, NaMsTHUKAM,

TpaguuusM Hapoaos Poccun,
JoctrxkeHusM Pocecuu B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
Tpync

JIPO5 CriocoOHOCTH (POPMHPOBATH Bomnpocsr mist
3IIOPOBEIl U Oe30MaCHBIN 00pa3 6ecennl 18-57
’KU3HU, OTBETCTBEHHOTO 5.1)
OTHOILIEHHS K CBOEMY 3/I0POBBIO (m.5.

JIPO7 CrocoOHOCTh K aKTHBHOM Bomnpocs qist
ZIEATeNbHOCTH TEXHOMOTMECKOH 1 6ecenpl 18-57
COIMaJIbHOW HAMPaBIEHHOCTH,

CIOCOOHOCTh MHUIIMUPOBATb, (H'S' 1)
TUTAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TaKyIO JESTEIbHOCTh

JIP0O8 CriocoOHOCTB K pa3IHYHBIM cepam Bomnpocsr mis

poeCCHOHATBHOM NeATeTHHOCTH 6ecenpl 18-57
(m.5.1)

JIP10 CnocoOHOCTh COBEPIIIEHCTBOBAHHMSI BOHpOCBI IS
SI3BIKOBOM M UUTATEJIbCKOU 6ecenpl 18-57
KYJbTYpBI KaK CpeCTBa 5.1)
B3aUMOJIEHCTBUS MEXY JIIOAbMU U (H' '

M03HAHUS MHUpa

JIP11 CrocoOHOCTh OCO3HAHHS IIEHHOCTH Bonpoc},l IS
HaY4HOH JIEATENLHOCTH, TOTOBHOCTD | Gacenpy |8-57
OCYIIECTBIISATH MIPOEKTHYIO u 5.1)
HUCCIIEIOBATEILCKYIO I€ATENBHOCTD (H' '
WHIUBUAYAIBHO U B TPYIIE

MPO1 YMETBh CAMOCTOSITEIBHO BOHpOCBI IS

(hopMyHpOBaTh U aKTyaJTU3UPOBATH
npo0ieMy, paccMaTpuBaTh €€
BCECTOPOHHE, ONPE/EIISTh LeH
JESITeJIbHOCTH, 3a/1aBaTh MMapaMeTPhl
Y KPUTEPUU UX TOCTHIKCHUS,
BHOCHTBH KOPPEKTUBBI B
JeSITeIbHOCTD, OLICHUBATh
COOTBETCTBHUEC PE3YJIBTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIICICTBHA
JeATEIbHOCTH

Oecennl 18-57
(m.5.1)

Bormpocst
cobeceroBaHusA
5,6,7,8,9 (11.6.3)




MPO02

BIIQJICTh HABBIKAMHU y4eOHO-
HCCIIEI0BATENBCKON U IPOEKTHON
JIeATEeILHOCTH, HAaBBIKAMH
paspemenns npo0ieM B 00acTu
OuoIorun

Bomnpocsr qs
Oecennl 18-57
(n.5.1)

MPO06

YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00IacTe
ouooruu

Bomnpocs qst
Oecenpl 18-57
(m.5.1)

MP09

CO3/1aBaTh TEKCThI B PA3INYHBIX
(dopmaTax ¢ y4eToM Ha3HAUCHUS
uHMOPMALUK U [ETeBON
ayIUTOPHH, BBIOUPAs ONTUMATBHYIO
(dhopMy TpeICTaBICHUS U
BU3YaIH3aI[HH

Bomnpocsr qys
Oecennl 18-57
(n.5.1)

MP11

HCIIOIb30BATh CPEACTBA
UH()OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PEILICHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3aI[HOHHBIX 33]1a4 C
co0uroIeHreM TpeOoBaHui
OPTOHOMHKH, TCXHUKHN
0€30MacCHOCTH, THTUEHBI,
pecypcocOepexeHus, MPaBOBbIX
9TUYECKUX HOPM, HOPM
UH(OPMALMOHHOH 6e301macHOCTH

Bomnpocsr qis
Oecennl 18-57
(m.5.1)

MP18

Pa3BUBATH CIIOCOOHOCTh MIOHUMATh
MHDp € NO3UIHHU APYTOro YCJIOBCKa

Bonpocsr muist
6ecenpl 18-57
(m.5.1)

I1P602

CnocobHocTh opMHUPOBATh YMEHUS
PpacKphIBaTh COJepIKaHUe
OCHOBOIIOJIAr AFOIIUX
OUOJIOTHYECKHX TEPMHUHOB U
TIOHSATHH: KM3Hb, KIETKA, TKaHb,
OpraH, OpraHu3M, BUJI, MOMYJISLIHS,
9KOCHCTEMa, OMOIIeHO3, Orocdepa;
MeTabonu3m (0OMEH BEIECTB U
NpeBpallieHre SHEPTUH), TOMEOCTa3
(camoperynsnus), OucuHTe3 Oernka,
CTPYKTYpHAsl OpTaHU3a1usl )KUBbIX
CHCTEM, TUCKPETHOCTb,
CaMOBOCIIPOM3BEICHUE
(penpoayKuusi), HACIEACTBEHHOCTb,
N3MEHYHMBOCTB, POCT M Pa3BUTHE,
yYPOBHEBAsl OpraHU3alHs

Bomnpocsr qis
Oecensl 18-57
(n.5.1)

I1P603

Cnoco6HocTh (hopMHUPOBATH YMEHHUS
PacKphIBaTh COIEPIKaHNE
OCHOBOTIOJIATAIOIIIUX
OMOJIOTUYECKHUX TEOPUHA U THITOTES:
KJIETOYHOM, XpOMOCOMHOI,
MYTallHOHHOM, 3BOJIFOITHOHHOM,
MIPOUCXOXKACHUS KU3HU U UEIOBEKa

Bonpocsr muist
6ecenpr 18-57
(m.5.1)




I1P606

CriocoOHOCTE BBIICTATH
CYIIECTBEHHbIC TIPU3HAKKA BUPYCOB,
KJIETOK MPOKAPHOT U SYKApHUOT;
OJTHOKJIETOUHBIX ¥ MHOTOKJIETOUHBIX
OpraHU3MOB, BHJOB, OHOTEOIIEHO30B
M DKOCHCTEM; OCOOEHHOCTH
MIPOLIECCOB 0OMEHa BELIECTB U
MIpEBpaIleHHs] SJHEPTHU B KIIETKE,
(oTocuHTE3a, TIACTHYECKOTO U
9HEPreTUYCCKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, MeH03a,
OILTOIOTBOPEHUSI, PA3BUTHS U
Pa3MHOKEHUS, UHIUBHIYATbHOTO
pa3BUTHS OpraHN3Ma(OHTOTEeHE3a),
60pBOBI 32 CyIIECTBOBAaHUE,
€CTECTBEHHOTO 0TOOpA,
BUI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K
cpezie 0OUTaHuUs, BIUSHHS
KOMITOHEHTOB DKOCHCTEM,
AHTPOIIOI'CHHBIX H3MEHECHHI B
9KOCHUCTEMaX CBOEM MECTHOCTH,
KpPYrOBOPOTa BELIECTB U
IIpeBpalneHue YHepruu B Ouochepe

Bomnpocsr qs
Oecennl 18-57
(n.5.1)

I1P610

TIPUMEHSTH MOTyICHHBIC 3HAHUS
JUTSE OOBSICHEHHUST OMOJIOTHUECKIX
MIPOIICCCOB U SIBJICHUH, IJIs
MIPUHATHUS IPAKTHYCCKHUX PEIICHHUH

B [TIOBCE/THEBHOM KU3HHU C
HeNbIo0eceYeHs 6€30MacHOCTH
CBOETO 37I0POBbSI U 3I0POBbS
OKPYKAIOIIMX JI0JIeH, COOTIOICHNUS
3I0pPOBOTO 00pa3a )KU3HU, HOPM
TpaMOTHOTO IOBEICHUS B
OKpYarollel MpUpoaHOH cpefie;
MMOHUMaHHEe HEOOXOUMOCTH
WCTIONB30BaHUs TOCTHKCHUH
COBPEMEHHOW OHOIIOTHH U
OMOTEXHOJIOTHH JIsl pallMOHATILHOTO
MPHUPOIOTIOTIH30BAHUS

Bomnpocs qys
Oecennl 18-57
(m.5.1)

Tema 1.3

JIPO9

Cnocob6HocTs hopmMHpoBaTh
MHPOBO33PEHHE, COOTBETCTBYOLICE
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAaYKH ¥ OOLIECTBEHHON MPAKTHKH,
OCHOBAaHHOTO HA JIHAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM
MHpe

Bomnpocsr qis
Oecenpl 58-96
(m.5.1)

JIP11

CrocoOHOCTh OCO3HAHUS LEHHOCTH
Hay‘-IHOﬁ JACATCIBbHOCTHU, TOTOBHOCTH
OCYILECTBIIATh MIPOEKTHYIO u
HCCIICAOBATEILCKYIO  JCSITEIBHOCTD
WHIWBUIYAIEHO U B TPYIIIE

Bomnpocsr qis
Oecenpl 58-96
(m.5.1)

MPO05

YMETh TIEPCHOCHUTH 3HAHHA B
MTO3HABATENBHYIO U MPAKTHIECKYIO
00J1acTH KU3HEACATCILHOCTH

Bomnpocsr qis
Oecennl 58-96
(m.5.1)

TectoBbIe
3aganusa 1-10
(m.6.1 pazgen 1)

KoHntponbHas
pabota (11.6.2.1)

Bormpocsr
co0eceloBaHus
11,12,13 (11.6.3)




MPO06

YMETh HHTEIPHUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00JIacTei
OHoIOrNK

Bomnpocsr qs
Oecennl 58-96
(n.5.1)

MPOS8 BJIAJE€Th HABBIKAMU IIOJIy4YECHHUS BOHpOCLI s
UH(POPMAIIUHU U3 HCTOYHUKOB Geceap 58-96
Pa3HbIX TUIIOB, CAMOCTOSITEILHO (1.5.1)
OCYIIECTBIISATH TOUCK, aHAJIN3,
CHCTEMATH3aLHUI0 1 HHTCPIPETALIHIO
WHPOPMALINH PA3THIHBIX BUAOB 1
(dbopmM mpencTaBIeHAS

MP18 pa3BUBaTh CIIOCOOHOCTH TIOHUMATh BOHpOCLI s
MHUp C MO3UIIUHU IPYTOro YeIoBeKa Geceap 58-96

(m.5.1)

11P603 CriocoOHOCTE OPMHPOBATH YMECHHUS Bomnpocsr mis
PacKpBIBaTh COACpKAHUE Gecennl 58-96
OCHOBOTIOJIATAIOIINX 5.1)
OHMOJIOTUYECKUX TEOPHIA U TUIIOTES: (m.5.
KJIETOYHOM, XPOMOCOMHOH,
MYTallMUOHHOM, 3BOJIFOIUOHHOM,
MIPOUCXOXKACHUS KU3HU U UeIOBEKa

I1P004 CriocoOHOCTh (POPMHUPOBATH YMCHHUS Bomnpocs qist
PacKpbIBaTh OCHOBOMIOJIATAIOIINE 6ecennl 58-96
OHOIIOTHYECKHE 3aKOHEI U
3akoHoMepHoctH (I'. Menpgens, T. (H'S' 1)
Moprana, H. 1. BaBunoga,
3.I'ekkens, @ Mromrepa, K. Bapa),
1 X IPUMEHAMOCTH K JKUBBIM
cucTeMam

T1P00O7 CnocoOHOCTH permiaTh BOHpOCBI IS
OHMOJIOTUYECKHE 3a]Ia4H, COCTABISATh Gecenp 58-96
TCHOTHITNIECKHUE CXEMBI 5.1)
CKPEIINBAHMUS IS pa3HBIX THUIIOB (m.5.
HACIICIOBAHUS [IPU3HAKOB Y
OpPTraHU3MOB, COCTABIISATh CXEMBI
IepeHoca BEIISCTB U SJHSPTHH B
9KOCHCTEMaX (ISTTH MTUTAaHUs,
MIUIIEBBIE CETH)

Tema 1.4 JIP11 CriocobHOCTE OCO3HaHMs LEHHOCTH | Bompocsl st TecToBEIE
HayqHOH JIEATENLHOCTH, TOTOBHOCTD | Gocenyr 97-123 | 3amanms 1-10
OCYIIECTBIISATh MIPOEKTHYIO u (1.5.1) (n.6.1 pasaen 1)
HCCIIEIOBATENIbCKYIO €S TEIbHOCTD
WHIUBUAYAIbHO U B IpYIIE

MPOS8 BJIAJI€Th HABBIKAMU I1OJIY4YECHUS BOHpOCBI JJIA KOHTpOJIBHa}I

nHGOPMALIUHU U3 HCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIBHO
OCYILECTBIIATh MOKCK, aHAJIU3,
CHCTEMaTH3aLUI0 U HHTEPIPETALHIO
nH(opManny pa3IMYHbIX BUIOB U
(dopm npencTaBieHus

oecenpl 97-123
(m.5.1)

pabora (11.6.2.1)




MP10

OLICHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTh ~ MHGOpPMAaIuu, ce
COOTBETCTBHE MIPaBOBBIM "

MOpaIbHO-3TUYECKIM HOpPMaM;

Bomnpocsr qs
Oecennl 97-123
(n.5.1)

Bomnpocsl
cobecenoBaHus
14,15,16 (11.6.3)

11P609 CrocoGHOCTH co37aBaTh Bomnpocsr mist
cOoOCTBEHHBIC TUCHMEHHBIC U 6ecempr 97-123
YCTHBIE COOOIICHNS Ha OCHOBE (H 5 1)
OHOIIOTHIECKO HHPOPMALIUH U3 e
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
HCTIOJIb30BaTh MOHITHIHBIN anmnapar
ouosoruu

Tema 1.5 JIP11 Croco6HOCTb 0CO3HaHMs LEHHOCTH | BOIPOCHI 1St TecToBrIie

Hay4HOH NIEATENLHOCTH, TOTOBHOCTD | Gacenpy |24- saganus 1-10
OCYIIECTBIISITh MIPOEKTHYIO u 134 (11.5.1) (1.6.1 paszen 1)
HUCCIIENOBATENIECKYIO  IEATEIBHOCTh U o
WHIUBUAYAIbHO U B IpYIIE

JIP16 CrocoGHOCTE OBIIA/ICHHIO Bomnpocsr nis KonTponbhas
HaBBIKaMH yqe6H°'v . Oecenpl 124- pabota (11.6.2.1)
HCCIIEI0BATENbCKOM, IPOEKTHOM U
COIIMAIbHON AEITEIbHOCTU 134 (H'S'l)

MPO8 BJIAJICTh HABBIKAMU IOJIYYECHUS BOHpOCBI IS
HH(POPMAIIUHU U3 UCTOYHUKOB Gecennl 124-
Pa3HBIX TUIIOB, CAMOCTOSITEILHO B

OITPOCHI

OCYILIECTBJIATH ITOUCK, aHAJIU3, 134 (H'S'l) 6 P
CUCTEMATH3AINIO ¥ UHTEPIPETAIHIO COOECCIOBAHNA
UH()OPMAIIUH Pa3IMIHBIX BUIOB 17,18,19,20
(opM TIpeacTaBIeHUs (m.6.3)

MP0O9 €03/1aBaTh TEKCTHI B Pa3IMYHBIX BOHpOCBI il gl
(bogMaTax C yeTOM Ha3HaYCHHS Gecenpl 124-
“H(OPMALIMU U LIEJIEBON
ayJIUTOPUH, BEIONPAs ONTUMAIBHYIO 134 (H'S'l)
(dhopMy TIpecTaBICHUS U
BU3YaIH3aI[uN

MP13 MIPUHUMATH LI€JT COBMECTHOM Bompocsr mist
NIEeATENbHOCTH, OPraHH30BbIBAT 1 Gecenpl 124-
KOOPJIMHUPOBATH AEUCTBUSA 110 €€
JOCTHIKEHHUIO: COCTABJIATH IUIAH 134 (H'S' 1)
JeHCTBUH, pacpeeisiTh POJH C
y4€TOM MHEHUH yYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOMN
paboTs!

TTPO08 CrocoOHOCTh KPUTHIECKH Bonpoc},l IS

OIIEHMBATh WHPOPMALIHIO
OHMOJIOTHYECKOTO COJIEPKAHNS,
BKJIIOYAIOLIYIO TICEBJAOHAYYHBIE
3HAHUS U3 PA3INIHBIX
HCTOYHUKOB(CPEICTBA MaccOBOM
WH(POPMALIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepHUalibl); HHTEPIIPETUPOBATH
ATUYECKHE aCleKThl COBPEMEHHBIX
HCCIIEAOBAHMI B OMOJIOTHH,
MEIUIINHE, OMOTEXHOJIOTUH;

Oecenpl 124-
134 (m.5.1)




paccMaTpuBaTh IJ00aIbHbIE
9KOJIOTHYECKHUE ITPOOIIEMBI
COBPEMEHHOCTH, (POPMHPOBATE I10
OTHOLICHHIO K HUIM COOCTBEHHYIO
TIO3ULIUIO

T1P609 CrocoOGHOCTh co37aBaTh BOHpOCLI U1
COOCTBEHHBIE MUCbMEHHBIE U Gecenpl 124-
YCTHBIE COOOIIEHNSI HA OCHOBE 134 (1.5.1)
Ononornyeckoil MHGOpMaIu 13 U
HECKOJIbKUX UCTOUYHUKOB, TPAMOTHO
HCII0JIb30BaTh MOHATUMHBIN annapar
Ouonornu

T1PG10 TIPUMEHSATH NOJyYCHHBIC 3HAHUSA BOHpOCLI IS

JUIs1 OOBSICHEHUST OMOJIOTUUECKIX
IIPOLIECCOB U SBJICHUH, [
MIPUHATHUS IPAKTHYECKUX PEIICHHUH
B [IOBCEIHEBHOM JKU3HHU C
LenbroodecneYeHus 6e301acHOCTH
CBOETO 37I0POBBS U 3/I0POBbS
OKPY’KaIOIINX JIFOZEH, COOIIOAEHNS
3JI0pOBOTO 00pa3a )XKU3HH, HOPM
IPaMOTHOTO TIOBEJICHNUS B
OKpYXarollel MpUpPOJHOH cpefie;
MTOHUMaHUE HEOOXOIMMOCTH
HCTIONB30BAHMS TOCTIKCHHH
COBPEMCHHOW OMOJIOTHH U
OMOTEXHOJIOTHH IJ1sl palluOHAIBHOTO
HPUPOAOIIOIH30BAHIS

Oecennl 124-
134 (n.5.1)

Paznen 2. CtpoeHue 1 QpyHKIIMM OpraHu3Ma

Tema 2.1

JIP0O9 CriocoOHOCTH (hOPMHUPOBATH BOHpOCBI IS
MHUPOBO33PEHHE, COOTBETCTBYIOMIEE | Gacerrpr 135-
COBPEMEHHOMY YPOBHIO Pa3BUTHSL
HayKH U 0OLIECTBEHHOI TPaKTHKH, 141 (n.5.1)
OCHOBAHHOTO Ha AUAJIOTE KYJIbTYP,

CTIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIBTYPHOM

JIP10 CrocoOHOCTh COBEPIIIEHCTBOBAHHMSI Bonpoc},l IS
SA3BIKOBOU U YUTATEIbCKOU Gecenn 135-
KyJIBTYPBI KaK CpPEICTBA
B3aUMOJICHCTBUS MEXY JIIOAbMU U 141 (H'S' 1)
TIO3HaHUs MUpa

MP0O4 aHaJIU3UpPOBATh IIOJYYEHHBIE B X0/€ BOHpOCBI il g |

peLIeHus 3a1a41 pe3ybTaThl,
KPUTHUYECKH OLICHUBATH X
JIOCTOBEPHOCTD, IPOTHO3UPOBATH
HM3MEHEHHE B HOBBIX YCIIOBHSX

Oecennl 135-
141 (n.5.1)

TecToBBIC
3amanus 11-20
(m.6.1 pa3nen 2)

KonTponbHas
pabora (11.6.2.2)

Bormpocst
cobeceoBaHUsA
21,22 (1.6.3)




MPO05

YMETb NEPEHOCUTH 3HAHHUS B
MIO3HABATENBHYIO M MPAKTHIECCKYTO
00J1aCTH KU3HEACATEIHHOCTH

Bomnpocsr qs
Oecensl 135-
141 (n.5.1)

MP09

CO3/1aBaTh TEKCTHI B PA3INYHBIX
(opmaTax ¢ yueToM Ha3HaYCHUS
nH}oOpMaLnH U IIeTeBOH
ayAUTOPUH, BBIOUPAsi ONTHMAIILHYIO
(dhopmy TpeacTaBICHUSA U
BU3YaIIH3a[UN

Bomnpocs qist
Oecempl 135-
141 (m.5.1)

I1P603

CriocoOHOCTE GOPMHPOBATH YMEHHUS
pacKpbIBaTh COAEpIKAHUE
OCHOBOIIOJIAr AIOIIHNX
OMOJIOTMYECKUX TEOPHH U THIIOTE3:
KJIETOYHOM, XPOMOCOMHOH,
MYTallMUOHHOMH, 3BOJIFOIUOHHOM,
MIPOUCXOKACHUS )KU3HU U YCITOBCKaA

Bomnpocsr qis
Oecensl 135-
141 (.5.1)

ITP605

CriocoOHOCTH TPUMEHEHUS
OCHOBHBIX METO/IOB HAYYHOTO
MTO3HAHWUS, HCIIOJB3yEMBIX B
OMOJIOTHH: HAOJIIOAEHUS U OITMCAHMS
JKUBBIX CUCTEM, IIPOIIECCOB U
SIBJICHUM; OpraHu3anuu u
MIPOBEACHUS OUOJIOTHYECKOr0
SKCIIEPUMEHTA, BBIIBIKEHUS
TUIIOTE3, BBISIBICHHS 3aBUCHMOCTHU
MEXTy UCCIIeTyEMBbIMU
BEJIMYUHAMH, OOBSICHEHNS
MTOyYCHHBIX PE3yIbTaTOB H
(hopMyIHpOBaHUS BEIBOJIOB C
HCTIOJb30BaHUEM HAyIHBIX
MOHSTHH, TEOPUI U 3aKOHOB

Bomnpocs qis
Oecensl 135-
141 (.5.1)

Tema 2.2

JIPO3

Cnocob6HocTh opmMHpoBaTH
POCCHUHCKYIO TPaXJaHCKYIO
UJCHTUYHOCTH, TATPUOTHU3MA,
YBaXEHHSI K CBOEMY Hapo.Ly,
YyBCTBa OTBETCTBEHHOCTH TIepe]T
Ponunoi, ropaoctu 3a cBoit kpai,
cBo1o Ponuny, CBOH SI3BIK U
KYJBbTYPY, IPOLLIOE U HACTOsLIee
MHOTOHAIIMOHAIBHOT'O Hapoaa
Poccun

Bomnpocsr qis
Oecennl 142-
149 (m.5.1)

JIP10

CriocoOHOCTH COBEPIICHCTBOBAHUS
SI3LIKOBOM M YUTATEIBCKOU
KYJbTYPBI KaK CpeIcTBa
B3aUMO/IEHCTBUS MEXTY JIIOJBMU H
[O3HAHUS MHUpa

Bomnpocsr qis
Oecennl 142-
149 (n.5.1)

JIP11

CrocoOHOCTh OCO3HAHHS IICHHOCTH
Hay4HOU JesTeIbHOCTH, TOTOBHOCTh
OCYUIECTBIISITH [IPOEKTHYIO u
HCCIIEIOBATEIBCKYI0 JCSTEIHHOCTD
WHAWBHIYAIbHO U B TPYIIIE

Bomnpocsr muist
6ecenpl 142-
149 (n.5.1)

TecToBBIC
3amanus 11-20
(m.6.1 pa3nen 2)

KonTponbHas
pabora (11.6.2.2)

Bormpocst
cobeceoBaHUsA
23,24 (1.6.3)




MPO1

YMETh CaMOCTOSITEIILHO
(GOpMyITUpPOBaTh U AKTYaIH3HPOBATD
mpobieMy, paccMaTpUBaTh €€
BCECTOPOHHE, ONPENEIIATh LeIH
JesATeNbHOCTH, 3a1aBaTh ITapaMeTphl
U KPUTEPHHU UX TOCTHKEHUS,
BHOCHUTH KOPPEKTHUBBI B
JIeATeNIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJISIM,
OLICHUBATb PUCKH MOCJIEACTBHI
JeATEILHOCTH

Bomnpocsr qs
Oecennl 142-
149 (n.5.1)

MP0O4 AQHAJM3UPOBATH MTOIYYEHHBIE B X0€ BOHpOCLI IS
pelIeHns 3a4a41 pe3yIbTaThl, Oecenpl 142-
KPUTHYECKH OLICHUBATDH UX
JIOCTOBEPHOCTD, POTHO3UPOBATH 149 (.5.1)
U3MEHEHHE B HOBBIX YCIIOBUAX
MPO5 YMEThb IEPEHOCUTE 3HAHUSA B BOHpOCLI IJIsT
T03HABATEIbHYIO U MTPAKTUYECKYIO Oecennl 142-
00JIaCTH JKU3HEIEATSILHOCTH 149 (m.5.1)
MPO6 YMETb HHTETPUPOBATh 3HAHUS U3 BOHpOCBI IS
Pa3HBIX IPEIMETHBIX 00IacTel Gecenp 142-
Ouonoruu 149 (1.5.1)
MPO7 BBIJIBUTaTh HOBBIE UIEH, IIpEJIaraTb BOHpOCBI g
OPHTMHATILHBIE NOJXO/IBL M PEMIEHAS | Gacenpr 142-
149 (1.5.1)
T1P00O1 CnocoGHOCTh HOPMHUPOBATH 3HAHHSI BOHpOCBI IS
0 MECTe U pOJIi OMOJIOTHH B Oecennl 142-
CHCTEME Hay4YHOTO 3HaHUS;
(YHKIIMOHATIBHOM TPaMOTHOCTH 149 (H‘S' 1)
YeJI0BEKA JUIs PEIICHHs )KU3HEHHBIX
mpobieM
T1P603 CnocoGHOCTh HOPMHUPOBATH YMEHUS BOHpOCBI IS
pacKpbIBaTh COJEpKaHUE Oecennl 142-
OCHOBOTIOJIArarOIIUX
OMOJIOTHYECKUX TEOPHHA U TUIIOTE3: 149 (H‘S' 1)
KJIETOYHOM, XpOMOCOMHOH,
MYTallHUOHHOM, 3BOJIFOITHOHHOM,
TIPOUCXOXKICHUS KU3HU U YEIOBEKA
I1P605 CriocoOHOCTh IPUMEHEHUS Bompocsr st

OCHOBHBIX METO/I0B HAyYHOTO
MO3HAHUS, HCIOIb3yEMBIX B
OMoIOTMH: HAOJIOAEHNS U OITMCAHMS
JKHUBBIX CHCTEM, ITPOIIECCOB H
SBJICHUI; OPraHU3aLMU U
MIPOBEAEHUS OMOJIOTHYECKOTO
9KCIEPUMEHTA, BBIIBIKCHHUS
THITOTE3, BBISIBIICHHS 3aBHCUMOCTH
MEX]y UCCIIENYEMbIMU
BEIWYMHAMH, 00BSICHEHUS
MOJy4EHHBIX PE3yJIbTATOB U
(opMyITHPOBaHUS BHIBOJIOB C
HCIONb30BaHUEM HayYHBIX
TIOHSATUM, TEOPUM U 3aKOHOB

Oecensnl 142-
149 (m.5.1)




Tema 2.3

JIP0O8 HHTEPEC K pa3IudHbIM cepam Bomnpocsr mist

po(eCCHOHATIBHOM NeSTeTFHOCTH Oecensl 150-
154 (.5.1)

JIPO9 CrocoOHOCTH (POPMHUPOBATH Bomnpocsr mist
MHMPOBO33PEHNE, COOTBETCTBYIOIIEE | Gacenpr 150-
COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayYKH 1 OOLIECTBEHHON MPAKTUKH, 154 (H.5. 1)
OCHOBAHHOTO Ha AUAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IOJIUKYJIBTYPHOM
MHpe

JIP10 CrocoOHOCTh COBEPIICHCTBOBAHUS BOHpOCLI U1
SI3BIKOBOM U YUTATENHCKOMN 6ecenn 150-
KyJIbTYPBI KaK CpeCcTBa
B3aMMOJICHCTBUS MEXIY JIOABMU U 154 (H'S' 1)
TO3HaHUS MUpa

MPO1 YMETh CaMOCTOSATEIBLHO BOHpOCBI IS
@OpgdynﬂpOBaTb W aKTyalusnupoBatk | Gecerpy 150-
pooJIeMy, paccMaTpHuBaTh €€
BCECTOPOHHE, ONPENEIATh LEIN 154 (H'S’l)
JIeATENIbHOCTH, 33/1aBaTh IMapaMeTpPbl
U KPUTEPUU UX JOCTUKEHUS,
BHOCHUTb KOPPEKTHUBBI B
JIeSITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIECJISAM,
OLIEHUBATb PUCKH MOCIEACTBUN
JIESITENbHOCTH

MPO0O2 BIIAJICTh HABBEIKAMH y4eOHO- BOHpOCBI I
HCCIIEN0BATENBCKON U IPOEKTHOM Oecensl 150-
JIESITETbHOCTH, HABBIKAMU
pasperienus npobyieM B obaacTu 154 (m.5.1)
ouoytoruun

MPO3 BBISABJIATH IIPUYUHHO-CIICCTBEHHBIE BOHpOCH I
CBSI3U W aKTyaJU3HpOBaTh 3a/1a4y, 6ecensl 150-
BBIJIBUraTh T'MIIOTE3Y €€ PEIIEHNUs,
HAXOJUTh apryMEHTHI JJIs 154 (H‘S' 1)
JI0KAQ3aTeNbCTBA CBOUX
YTBEP>KACHUI, 3a1aBaTh MapaMeTpbl
Y KPUTEPUU PEIICHUS B 007IacTH
Ouostorun

MP0O4 aHaJIU3UpPOBATh IIOJYYEHHBIE B X0/€ BOHpOCBI il g |
pelleHus 3aa4u pe3yabTaThl, 6ecensl 150-
KPUTHYECKHU OLICHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH 154 (.5.1)
HW3MEHEHHE B HOBBIX YCIIOBHUAX

MPO09 CO3/1aBaTh TEKCTHI B Pa3IUYHBIX BOHpOCLI I

(opmaTax ¢ y4eToM Ha3HAUYCHUS
UH(OPMAIINHN U TISJIEBOI
ayJIUTOPUH, BEIONPAs ONTUMATBEHYIO
(hopmy ipeacTaBICHUS U
BH3YaJIN3aIIH

oecennl 150-
154 (m.5.1)

TecToBBIE
samanus 11-20
(n.6.1 paznen 2)

KoHntposbHas
pabora (11.6.2.2)

Bompocst
cobeceoBaHusA
25,26 (11.6.3)




MP13

IIPUHUMATB LEIH COBMECTHOM
JESATEeIbHOCTH, OPTaHU30BBIBATE U
KOOPJIMHUPOBATh AEUCTBUS 1O EE
JOCTHKEHHIO: COCTABIIATH IUIAH
JENCTBUI, pacpeneisiTb POIH ¢
Y4E€TOM MHEHHI Y4aCTHHKOB,
00CYXIaTh PE3yJIbTaThl COBMECTHOM
paboTsI

Bomnpocsr qs
Oecensl 150-
154 (.5.1)

MP15 OCYLIECTBJIATE NO3UTUBHOE BOHpOCLI U1
CTpaTeruuecKoe MOBEACHUE B 6ecenn 150-
PAa3IMYHBIX CUTYalMsIX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHNE, OBITH 154 (n.5.1)
WHULAATUBHBIM

T1P60O7 CrocoOHOCTh periaTh BOHpOCBI 1A
OHMOJIOTMYECKHE 3a1aYH, COCTABIIATh 6ecenn 150-
TCHOTUITUYECKUE CXEMBbI
CKpeILIUBAaHUS JJI1 pa3HBIX TUIIOB 154 (H'S' 1)
HACJIEOBAaHUs IIPU3HAKOB Y
OPTraHU3MOB, COCTABIISITH CXEMBI
TIEpEHOCa BELIECTB U YHEPTHH B
9KOCUCTeMaXx (IICTTH MTUTaHWS,
MTUTIECBBIC CETH)

Tema 2.4 JIP10 CrocobHOCTb coBepIIeHCTBOBAaHUA | BOmpoch! j1st TectoBnIe

SI3BIKOBOM M YUTATEIbLCKOM Oecempl 155- samanus 11-20
KyJbTYPBI KaK CpPEICTBA 159 (H 5 1) (H 6.1 paszen 2)
B3aMMOJICHCTBUS MEXIY JIOABMU U U U
II03HAHUs MUpa

JIP11 CrocoOHOCTh OCO3HAHHS LIEHHOCTHU BOHpOCLI I
Hay4HOH JEATENLHOCTH, TOTOBHOCT | Gacenpr 155- KOHTpOJ‘H;Hasl
OCYILECTBIIATh MIPOEKTHYO u
HCCJICIOBATCIILCKYIO  JICATCIILHOCTh 159 (H'S'l) pa60Ta (H'6'2 '2)
WHJABUAYAJIBHO U B TpyNIe

MPO1 YMETBb CAMOCTOSTEIBHO BOHpOCLI I BOHpOCBI
ooy SO | beceas 155- | coseceonarn
BCECTOPOHHE, OIIPEAEIATh LEIU 159 (H'S'l) 27’28 (H'6‘3)
JESITEBbHOCTH, 3a71aBaTh MapamMeTPhl
U KPUTEPUH UX TOCTHKECHUS,
BHOCUTH KOPPEKTHUBEI B
JICSITCILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB LEISM,
OLIEHUBATh PUCKH MOCIEACTBUN
JIeSITEIIbHOCTH

MPO2 BIIAJICTh HABBIKAMH y4eOHO- BOHpOCBI s
HCCIIEAOBATEILCKON U IIPOEKTHOU Gecenp 155-
JIeSITETbHOCTH, HABBIKAMU
pasperienus npobyieM B obaacTu 159 (n.5.1)
Ouostoruun

MP0O4 aHaJIU3UpPOBATh IIOJYYEHHBIE B X0/€ BOHpOCLI il g

permeHns 3aa9u pe3yabTaThl,
KPUTHYECCKH OIICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBAThH
HM3MEHEHHE B HOBBIX YCIOBHUSX

Oecennl 155-
159 (n.5.1)




MP18

pa3BHBaTh CIIOCOOHOCTH MOHMMATh
MHp C HO3UIMN JIPYTOTO YeIOBEKa

Bomnpocsr qs
Oecensl 155-
159 (.5.1)

I1P602

Cnoco6HocTh opMHUPOBATH YMEHUS
pacKpbIBaTh CojiepKaHUe
OCHOBOIIOJIAr AIOIIHNX
OMOJIOrMYECKUX TEPMUHOB U
TOHATHH: KU3HB, KIICTKA, TKaHb,
OpraH, OpraHu3M, BUJ, MOIYJISLIHS,
9KOCHCTEMa, ONOTIeHO3, Orocdepa;
MeTaboau3M (0OMEH BEIIECTB U
IpeBpalieHHe YHEPTHH), TOMEOCTa3
(camoperysius), OucuHTe3 Oernka,
CTPYKTYpHAasi OpraHu3arus >KUBbIX
CHCTEM, TUCKPETHOCTb,
CaMOBOCIIPOM3BEICHUE
(penponyKIys), HaCIeACTBEHHOCTh,
U3MEHYMUBOCTDH, POCT U pa3BUTHUC,
YpPOBHEBas OpraHU3aLyst

Bomnpocs qist
Oecemnpl 155-
159 (m.5.1)

I1P604

CriocoOHOCTE (OPMHPOBATH YMECHHUS
PacKpbIBaTh OCHOBOIIOIATAOIINE
Ononorn4YecKue 3aKOHBI U
3akoHoMepHocTH (I'. Menpens, T.
Moprana, H. 1. BaBunosa,
O.I'exkens, @ Mromnepa, K. bapa),
U MX IPUMEHUMOCTH K JKHBBIM
cucTeMam

Bomnpocsr qis
Oecennl 155-
159 (.5.1)

I1P607

Cnoco6HocTh penath
OnoNOTNYecKue 3a/1a4n, COCTAaBIATh
TEHOTHUITNYECKUE CXEMBbI
CKpEIIMBAaHUS JUIS pa3HBIX THIIOB
HAcJIeI0BaHNS IPU3HAKOB Y
OpPraHU3MOB, COCTaBIISITH CXEMBI
HepeHoca BeIIeCTB U SHEPIHH B
9KOCHCTeMax (IeTH MUTaHuUS,
IHIIEBBIE CETH)

Bonpocsr muist
6ecenpr 155-
159 (m.5.1)

ITP608

CrnocoOHOCTh KPUTHYECKH
OLICHNBATh NH(OPMALHIO
OMOJIOrMYECKOT0 CO/lepKAHMS,
BKJIIOYAIOLIYIO [ICEBAOHAYYHBIE
3HaHUS U3 Pa3InYHbIX
HMCTOYHHKOB(CPEICTBA MAaCCOBOM
nH(pOpMAIUH, HAYIHO-TIOMYJISIPHEIE
MaTepHabl); HHTEPIIPETUPOBATh
OTUYCCKUEC ACIICKThI COBPEMEHHBIX
HMCCIIEAOBAHMI B OMOJIOTHH,
MEIUIINHE, 6I/IOTCXHOHOFI/II/I;
paccMarTpuBaTh II00anbHbIe
9KOJIOTUYECKHUE POOIIEMbI
COBPEMEHHOCTH, (pOopMHPOBATH MO
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

Bonpocsr muist
6ecenpr 155-
159 (n.5.1)

Tema 2.5

JIP09

Crioco6HOCTh (hOPMHUPOBATH
MHUPOBO33pEHHE, COOTBETCTBYIOIIECE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU 1 O0ILIECTBEHHON MPAKTUKH,

Bomnpocsr qis
Oecensl 160-
166 (11.5.1)

TectoBBIC
3amanus 11-20
(n.6.1 paznmen 2)




OCHOBaHHOTO Ha JANAJIOTE KyJIbTYP,
CIIOCOOCTBYIOILIETO OCO3HAHHIO
CBOETO MeCTa B HONUKYIBTYPHOM
MHpe

JIP10 CrocoOHOCTh COBEPIICHCTBOBAHUS BOHpOCLI U1
SI3BIKOBOM U YUTATENHCKOUN Gecenn 160-
KyJIbTYpPBI KaK CpeACcTBa
B3aMMOJICHCTBHS MEXIY JIOABMU U 166 (H.5. 1)
TI0O3HaHUS MUpa

MPO1 YMETb CaMOCTOSATEIBLHO BOHpOCLI IS
(dhopMyIHpOBATh U aKTyaJII/BprOBaTB Oecenpl 160-
mpobieMy, paccMaTpUBaTh €€ 166 (1.5.1)
BCECTOPOHHE, ONPENEIATh LEIN -
JIeATEeNIbHOCTH, 33/1aBaTh IapaMeTPhl
U KPUTEPUU UX JOCTUKEHUS,
BHOCHUTb KOPPEKTHUBBI B
JIeATENIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKH MOCIEACTBUN
NIESITENbHOCTH

MPO3 BBISBIIATH IPUYNHHO-CIIEICTBEHHBIE BOHpOCBI il g
CBSI3U U aKTyaJU3UpOBaTh 3a/1a4y, Oecennl 160-
BBIJIBUTaTh TUIIOTE3Y €€ PEIIECHN,
HaXOJUTh apryMEHTHI I 166 (H'S‘l)
JI0Ka3aTesbCTBA CBOUX
YTBEpXKACHUH, 3a]1aBaTh MapaMeTPbl
U KPUTEPUH PELICHHUS B 00NACTH
ouosoruun

MPO5 YMETh NIEPEHOCUTH 3HAHHUS B BOHpOCBI il gl
TI03HABATEIbHYIO U IIPAKTHUYECKYIO Oecennl 160-
00J1aCTH KU3HEACATSILHOCTH 166 (H 5 1)

MP13 MIPUHUMATH LI€JT COBMECTHOM Bompocsr mist
JIESITEIBHOCTH, OpFaEHSOBLIBaTE"I/I 6ecensl 160-
KOOPAUHUPOBATH IEUCTBUS O €€
JOCTUXKEHUIO: COCTABJIATH IUIAH 166 (H‘S' 1)
JIEHCTBUI, pacnpeneisiTh POIH ¢
y4€TOM MHEHUH yYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboTsI

MP14 KOOPAUHUPOBATH U BBIIOJIHATH BOHpOCBI il g |
paboTy B YCIOBHUSX PEATbHOTO, 6ecensl 160-
BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO 166 (1.5.1)
B3aUMOJICHCTBUS

MP16 MIPUHUMATb MOTUBEI U apI'YMEHTBL BOHpOCBI s
JIPYTHUX JIFOEH PU aHAU3e Gecennl 160-
Ppe3yJIbTaTOB AEATEIbHOCTH 166 (1‘[ 5 1)

MP18 pa3BUBaTh CIIOCOOHOCTH MOHUMATD Bompocsr st

MHDp C NO3ULHHU APYTOro 4YCJI0BCKa

Oecensl 160-
166 (.5.1)

KonTponbhas
pabora (11.6.2.2)

Bomnpocsl
cobecenoBaHus

29,30 (11.6.3)




I1P604

CriocoOHOCTh (hOPMHUPOBATH YMEHUS
PacKpbIBaTh OCHOBOIIOJIATAIOIINE
OHOJIOTMYECKHE 3aKOHBI U
3akoHoMepHoctH (I'. Mengens, T.
Moprana, H. 1. BaBunosa,

3 .I'exkens, @ Mromrepa, K. Bapa),
Y MX IPUMEHUAMOCTbD K JKUBBIM
CHUCTEMaM

Bomnpocsr qs
Oecensl 160-
166 (11.5.1)

ITP608

CnocoOHOCTh KPUTHYECKH
OILICHUBATh HH(POPMALIUIO
OHMOJIOTHIECKOTO CONIEPKAHNS,
BKJIFOYAIOIIYIO TICEBAOHAYYHbIC
3HAHMS U3 PA3TUYHBIX
HCTOYHHUKOB(CPEACTBA MaCcCOBOI
uHpopMaInK, HAyYHO-TIOMYISPHBIE
MaTepHabl); UHTEPIPETUPOBATh
STHYECKHUE ACTICKThI COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJIOTHH,
MCIUIINHE, 6I/IOTeXHOHOFI/II/I;
paccMaTpuBaTh II00ATBHBIC
9KOJIOTUYECKUE TPOOIIEMbI
COBPEMEHHOCTH, (HOPMHPOBATH MO
OTHOIIIEHHIO K HUM COOCTBEHHYIO
MIO3UIHIO

Bomnpocs qist
Oecennl 160-
166 (1m.5.1)

Tema 2.6

JIPO3

CriocoOHOCTH (POPMHPOBATH
pOCCHIICKYIO TPakJaHCKYIO
UJCHTUYHOCTH, ITATPUOTH3MA,
YBa)KEHHSI K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH IEPE]]
PonuHol, ropaoctu 3a cBo kpaii,
cBo10 Ponuny, CBOH SI3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOT'0 Hapo/1a
Poccun

Bomnpocs qis
Oecennl 167-
173 (n.5.1)

JIPO4

Cnocob6HocTh opmMHpoBaTh
IIEHHOCTHOE OTHOIIEHHE K
roCyJapCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY H IIPUPOTHOMY
HACJIeINIO, TAaMSATHUKAM,
TpaguuusiM Hapoaos Poccun,
JoctikeHusiM Poccuu B Hayke,
HCKYCCTBE, CHOPTE, TEXHOIOTUAX U

Tpyne

Bomnpocsr qis
oecennl 167-
173 (n.5.1)

JIPO8

HHTEpEC K Pa3InIHbIM chepam
npodeccHoHATLHOM e TENbHOCTH

Bonpocsr muist
Oecennl 167-
173 (m.5.1)

JIP09

Cnocob6HocTh popmMHupOBaTH
MHPOBO33pEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayYKH 1 OOLIIECTBEHHOHN MPAKTUKH,
OCHOBAHHOTO Ha JNAJIOTe KYJIBTYP,
CIIOCOOCTBYIOLIEr0 OCO3HAHUIO
CBOET0 MECTa B MOJHKYJIETYPHOM
MHpE YHUCIIe C HCIOJIB30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYpPCOB

Bomnpocsr muist
Oecennl 167-
173 (m.5.1)

TecToBBIE
3amanust 11-20
(n.6.1 paznuen 2)

KoHntponbHas
pabota (11.6.2.2)

Bormpocst
cobece0BaHNsA
31,32 (11.6.3)




JIP10

CrocoOHOCTh COBEPIIIEHCTBOBAHHMSI
SI3BIKOBOM M YUTATEIBCKOM
KYJIBTYpHI KaK CpeIcTBa
B3aMMOJICHCTBHS MKy JIOIBMH U
MTO3HAHUS MHpa

Bomnpocsr qs
Oecensl 167-
173 (.5.1)

JIP11

CrnocoOHOCTh OCO3HAHUS HOCHHOCTH
Hay‘{HOﬁ JACATCIBbHOCTHU, TOTOBHOCTH
OCYHICCTBJIATH MPOCKTHYIO n
HCCJICAOBATCIIbCKYIO JCATCIIBHOCTD
WHAVWBUAYAJIbHO U B Ipynmne

Bomnpocs qst
Oecenpl 167-
173 (m.5.1)

MP04

AHAJIU3UPOBATH MOJTYUCHHBIC B XOJC
peuicHuA 3aga4u pe3yJabTaThl,
KPUTUYECCKU OLCHUBATDH UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATH
HN3MCHCHHC B HOBBIX YCIIOBUAX

Bomnpocs qst
Oecennl 167-
173 (m.5.1)

MPO8

BJIAJICTh HABBIKAMH TTOJTYYCHHSI
HH(OPMAIINH U3 HCTOYHHUKOB
Pas3HbIX THUIIOB, CAMOCTOSTEHLHO
OCYIIECTBISITH MTOUCK, AHAITH3,
CHUCTEMATU3ALINIO U UHTCPIPETALIUTIO
UHPOPMAIIUHU PA3TUYHBIX BUAOB U
(dhopM mpeacTaBICHUS

Bomnpocsr qis
Oecennl 167-
173 (.5.1)

I1P603

CriocoOHOCTE OPMHPOBATH YMECHHUS
PacKpBIBaTh COAEPKAHUE
OCHOBOIIOJIAT AIOINX
OMOJIOTMYECKUX TEOPUH U THIIOTES:
KJIETOYHOM, XPOMOCOMHOM,
MYyTaIMOHHOM, 3BOJIIOLIMOHHOM,
HPOUCXOXKICHHSI )KU3HH U YeJIOBeKa

Bomnpocs qis
Oecennl 167-
173 (n.5.1)

ITP605

CnocoOHOCTh IPUMEHEHHS
OCHOBHBIX METO/IOB HAYYHOTO
MTO3HAHWS, HCIIOJH3YEMBIX B
OMOJIOTHH: HAOJIOAEHUS U OITUCAHUS
JKUBBIX CUCTEM, IIPOIECCOB H
SIBIICHUI; OPTaHU3AIUH U
MIPOBEACHUS OUOJIOTHYECKOTO
9KCIICPUMEHTA, BBIIBHIKCHUS
TUIIOTE3, BLISIBICHHS 3aBUCUMOCTH
MEXIy UCCIICTYEMbIMH
BEJIMYMHAMM, OOBICHEHHUS
MTOJIyYCHHBIX PE3YJILTATOB H
(hopMyIMPOBaHUS BHIBOJIOB C
HCTIOJb30BaHUECM HAYIHBIX
MOHSTHM, TEOPUI U 3aKOHOB

Bomnpocsr qis
Oecennl 167-
173 (m.5.1)

I1P607

Cnoco6HocTh penath
OUONOrHYecKHe 3aJa491, COCTABISTh
TEHOTUTIMIECKHUE CXEMBI
CKPEIIUBAHUS JJISl PA3HBIX THIIOB
HacJIeJOBaHHs TIPU3HAKOB Y
OPTaHM3MOB, COCTABISITh CXEMBI
IIEPEHOCa BELIECTB M SHEPTHUH B
9KOCHCTEMaX (Lenn MUTaHuUS,
IIUIIEBHIC CETH)

Bomnpocsr qist
Oecennl 167-
173 (m.5.1)




Paznen 3. Teopust sBoMIOIIUN

Tema 3.1 JIPO1

Cnocob6HocTh popMHUpOBaTH
IPaKAAHCKOIO TTO3UIINI0
o0y4aroIerocs, Kak akTHBHOTO
OTBETCTBEHHOT'O WIEHA POCCUICKOTO
00LIeCTBa U OCO3HAHHE CBOETO
MecTa B HH(POPMAITHOHHOM
obmecTBe

Bomnpocs qist
oecennl 174-
178 (m.5.1)

JIP0O9

CriocoOHOCTH (OPMHPOBATH
MHPOBO33pEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayYKH U1 OOLIECTBEHHOHN IPaKTUKH,
OCHOBAHHOT'O Ha JIMaJIOTre KyJbTYp,
CIIOCOOCTBYIOILIEr0 OCO3HAHUIO
CBOETO MECTa B MOJHKYJIBTYPHOM
MHpE YUCIIe C HCIOJIB30BAaHUEM
COBPEMCHHBIX JICKTPOHHBIX
00pa3oBaTeIbHBIX PECypCOB

Bomnpocsr qys
Oecensl 174-
178 (m.5.1)

JIP10

CnocoOHOCTh COBEPIICHCTBOBAHMUS
SI3BIKOBOM M YUTATEIbCKOM
KYJBTYPBI Kak CpeicTBa
B3aUMO/JICHCTBUS MEXY JIIOJBMU H
MO3HAHUS MHpa

Bompocsr nis
Oecennl 174-
178 (m.5.1)

MPO1

YMETh CaMOCTOSITEIILHO
(opMyIHPOBATh U aKTYyIN3UPOBATH
npo0IieMy, paccMaTpuBaTh €€
BCECTOPOHHE, OTPEEIATh LEIH
JIeATeIbHOCTH, 331aBaTh MTapaMeTphI
U KPUTEPUH UX TOCTIDKEHHS,
BHOCUTH KOPPEKTHBHI B
JesITeIbHOCTD, OLCHUBAThH
COOTBETCTBHE PE3yJIbTAaTOB LIENSM,
OLIEHUBATh PUCKU MOCIEICTBUN
JeATeIbHOCTH

Bomnpocs qis
Oecennl 174-
178 (n.5.1)

MPO02

BIIAJICTh HABBEIKAMH y4eOHO-
HCCIIEeI0BATENIbCKON U IPOEKTHOM
NESITENLHOCTH, HABBIKAMU
pasperienus npobyieM B obaacTu
OroIorNu

Bonpocsr muist
6ecenpl 174-
178 (m.5.1)

MPO03

BBIABJIIATH HpH‘IHHHO-CJ’[e}ICTBeHHBIe
CBSI3M U aKTyaJIM3UpOBATh 3aJ1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PelIeHus],
HAXOJIUTh APTYMEHTBI JIJIsI
JI0Ka3aTeJIbCTBA CBOUX
YTBEPKICHUH, 33]1aBaTh ApaMETPhI
U KPUTEPUH pellieHus B 001acTu
ouooruu

Bomnpocsr qis
Oecensl 174-
178 (m.5.1)

MP04

AHAJIU3UPOBATH MMOJTYUYCHHBIE B XOJI€
peleHusl 3a]ja4u Pe3yIbTaThl,
KPUTUYECKU OLCHUBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH
N3MEHEHHE B HOBBIX YCIIOBHSX

Bomnpocsr qis
Oecensl 174-
178 (1.5.1)

TectoBbIc
3amanus 21-40
(m.6.1 pa3gen 3)
Bormpocsr
cobecenoBaHus
33,34,35,36,37
(m.6.3)




MP12

BJIAJICTh HABBIKAMH PACIIO3HABAHUS
1 3aIIUTH HHPOpMAITIH,
WHPOPMAMOHHON OE€30MIaCHOCTH
JIUYIHOCTH

Bomnpocsr qs
Oecensl 174-
178 (1.5.1)

I1P603

Cnoco6HocTh opMHUPOBATH YMEHUS
PacKphIBaTh COEpPIKaHUE
OCHOBOIIOJIAralOIIUX
OHMOJIOTUYECKUX TCOPHIA U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM,
MYTallMUOHHOM, 3BOJIFOIUOHHOM,
MIPOUCXOXKACHUS KU3HU U YEIOBEKa

Bomnpocsr qist
oecennl 174-
178 (m.5.1)

ITP605

CriocoOHOCTH TPUMEHEHUS
OCHOBHBIX METO/I0OB HAyYHOTO
MIO3HAHUS, UCIIOIB3YEMBIX B
OMOJIOrMU: HAOIIOJICHUS M OITUCAHUS
JKHUBBIX CUCTEM, NIPOLIECCOB U
SIBJICHUM; OpraHu3anuu u
MIPOBEACHUS OUOJIOTHYECKOr0
9KCIEPUMEHTA, BBIABHKCHHUS
TUIIOTE3, BBISIBIICHHS 3aBHCUMOCTH
MEX]y UCCIIENYEMBIMH
BEIMYNHAMH, O0BSICHEHNUS
MOJyYEHHBIX PE3yNIbTATOB H
(hopMyITHPOBaHHS BHIBOJOB C
HCIOJb30BaHUEM HaYYHBIX
MIOHSTHUM, TEOPUI U 3aKOHOB

Bomnpocsr qys
Oecensl 174-
178 (1m.5.1)

I1P609

CriocobHOCTB CO3/1aBaTh
COOCTBEHHBIE TMCbMEHHBIE U
YCTHBIE COOOIIIEHNS Ha OCHOBE
OHMOJIOTHYECKOW HHPOPMALIUH U3
HECKOJIbKUX HCTOYHUKOB, PAMOTHO
UCIIONB30BaTh MOHATHIHHBIN anmapar
onororuu

Bomnpocsr qis
Oecennl 174-
178 (m.5.1)

Tema 3.2

JIPO3

CriocobHOCTH GOPMHUPOBATH
POCCHUICKYIO TPaXJaHCKYIO
UIACHTUYHOCTH, MATPHUOTHU3MA,
YBa)KEHHUSI K CBOEMY HapOIy,
YYBCTBa OTBETCTBECHHOCTHU NIEPE]
Ponunoi, ropaoctu 3a cBoit kpai,
cBo Poauny, cBOi SI3bIK U
KYJIBTYpPY, IPOIILIOE U HACTOSIICE
MHOTOHAIIMOHAIFHOTO HapoJa
Poccun

Bomnpocsr qis
oecennl 179-
184 (m.5.1)

JIP09

Crioco6HOCTH (OPMHUPOBATH
MHPOBO33pEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON PAKTHKH,
OCHOBAHHOTO Ha JTHAJIOTe KYJbTYD,
CIIOCOOCTBYIOLIEr0 OCO3HAHUIO
CBOET0 MecTa B HOJIMKYJIHTYPHOM
MHpE YHCIIE C UCTIOIb30BAaHHEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

Bomnpocsr qis
oecennl 179-
184 (.5.1)

TectoBbIe
saganns 21-40
(m.6.1 pazgen 3)

Bormpocst
cobeceoBaHUsA
38,39,40,41
(m.6.3)




JIP11 CrocoOHOCTh OCO3HAHHS IIEHHOCTHU Bomnpocsr mist
Hay4HOH NEATENLHOCTH, TOTOBHOCTE | Gacerpy 179-
OCYLIECTBIISATh IIPOEKTHYIO u
HCCIIENOBATEINBCKYIO JIESATENBHOCTD 184 (H'S' 1)
MHIUBUAYAIbHO U B IPYIIIE
MPO3 BBIABIIITH IPUYUHHO-CIIEACTBEHHBIE BOHpOCLI IS
CBS3M U aKTyaJIU3UpOBaTh 3a4auy, 6ecenp 179-
BBIJBUTATh TUIIOTE3Y €€ PEILCHUS,
HaXOJWThb APTYMEHTBI IS 184 (.5.1)
JI0Ka3aTeNbCTBA CBOUX
YTBEPKACHUI, 3a]1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS B 0071aCcTH
ouosoruu
MPO5 YMETB [IEPEHOCUTD 3HAHUS B BOHpOCBI il g
MI03HABATENbHYIO U IPAKTHYECKYIO 6ecenn 179-
00J1aCTH KU3HEACATCILHOCTH 184 (11.5.1)
T1P60O7 CrocoOHOCTH peliaTh BOHpOCBI I
OHMOJIOTUYECKHUE 3a/1a49H, COCTABIIATh 6ecennl 179-
TEHOTUITUYECKUE CXEMBbI
CKpeIIUBAaHUS JJI1 pa3HBIX THUIIOB 184 (H'S' 1)
HacJeI0BaHUs IPU3HAKOB Y
OpPraHu3MOB, COCTABIISAT CXEMBbI
MEepEeHOCca BEIIECTB U SHEPTUH B
9KOCUCTEeMaXx (IICTTH MTUTaHWS,
MUTIEBBIC CETH)
T1P009 CrocoOHOCTh CO3/1aBaTh BOHpOCBI IS
CO6CTBGHHLI66 MHChbMEHHBIE U Gecenl 179-
YCTHBIE COOOIIIEHUS HA OCHOBE
Ouonornyeckoi MHGOpMaIu 13 184 (1.5.1)
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
HCI0JIb30BaTh MOHITUHHBIN anmapar
OHOJIOTUH
Tema 3.3 JIPO9 CrocoGHocTb popmupoBaTh Bomnpocsr qist
MHPOBO33PEHHE, COOTBETCTBYIOMIEE | Gocanpy 185-
COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayK{ ¥ 00IIIEeCTBEHHO! NPaKTHKH, 190 (H'S'l)
OCHOBAHHOTO Ha JAMAJIOTE KYJIbTYD,
CMOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM
MHPE YHUCTIC C UCIOJIb30BAHUEM TecTtoBbIE
COBPEMEHHBIX 3JIEKTPOHHBIX 3aganug 21 -40
00pa3oBaTEeNBHBIX PECYPCOB (1.6.1 pazzen 3)
JIP10 CriocoOHOCTH COBEPIICHCTBOBAHUS BOHpOCBI U1 B
A3BIKOBOM M YHTATETBCKOM 6ece/sr 185- OIIPOCHI
KYJbTYpbI KaK CPEJICTBA 190 (11.5.1) cobecenoBaHUs
B3aUMOJICHCTBHS MEXKIY JIIOIBMH U e 42 (11.6.3)
TIO3HAHUS MUpa
JIP11 CrocoOHOCTh OCO3HAHUS IIEHHOCTH BOHpOCBI I

Hay‘{HOﬁ JACATCIBbHOCTU, TOTOBHOCTH
OCYHICCTBJIATDH MMPOCKTHYIO n
HCCIICAOBATCIILCKYIO CATCIIBHOCTD
WHAVWBUAYAJIbHO U B I'pynmne

Oecennl 185-
190 (m.5.1)




MPO1

YMETh CAaMOCTOSITEIBHO
(OpMyIHPOBATh U aKTYaIN3UPOBATH
npoOeMy, paccMaTpuBaTh €€
BCECTOPOHHE, OMPEEIATh LEIH
JeATENILHOCTH, 3371aBaTh TapaMETPBbI
1 KPUTEPHUHU UX JOCTHKEHHS,
BHOCHUTBH KOPPEKTUBHI B
JeATEeIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yIbTATOB LIEIAM,
OLIEHUBATh PUCKU MOCIEACTBUH
JeSITebHOCTU

Bomnpocs qist
Oecempl 185-
190 (m.5.1)

MPO02

BJIaJICTh HaBBIKaMH y4eOHO-
HCCIIEI0BATENIbCKON U IIPOCKTHOU
JeATeNEHOCTH, HaBBIKAMHU
paspemieHns npo0ieM B 00IacTu
Ouonornu

Bomnpocs qist
oecennl 185-
190 (m.5.1)

MPO03

BBISIBIISITH IPUYUHHO-CIICACTBCHHBIC
CBSI3U M aKTYaJIH3UPOBATh 3a/1a4y,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHNUS,
HAXOJIUTh aPTYMEHTBI JIIs
JI0Ka3aTeIbCTBA CBOUX
YTBEPIKICHHUI, 3a1aBaTh TapaMeTPhI
U KPUTEPHU pelIeHUs B 00JIacTh
ouororuu

Bomnpocsr qis
Oecennl 185-
190 (m.5.1)

MP04

AHAJIU3UPOBATh MOJYUCHHBIC B XO/IC
peuicHu 3aga4u1 pe3yJabTaThl,
KPUTHUYCCKU OLCHUBATDL UX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH
N3MCEHCHUEC B HOBBIX YCJIOBUAX

Bonpocsr muist
6ecenpr 185-
190 (1.5.1)

I1P603

CnocobHocTh opMHUPOBATh YMEHUS
pacKpbIBaTh COAEPKAHUE
OCHOBOIIOJIAT AIOINX
OMOJIOTMYECKUX TEOPUH U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM,
MYTaLlMOHHOM, YBOJIIOLIMOHHOM,
TIPOUCXOKACHHS )KU3HHU U YeJIOBEKa

Bomnpocsr qis
oecennl 185-
190 (m.5.1)

ITP605

CriocoOHOCTH TPUMEHEHUS
OCHOBHBIX METOJOB HAYYHOI'O
TIO3HaHUA, UCTIOJIb3YEMBIX B
OMoIOTMH: HAOJIOAEHNS U OITMCAHMS
JKHUBBIX CUCTEM, IPOIECCOB U
SIBIICHUIA; OPTaHU3aIUH U
MPOBEACHUS OHOJIOTHYECKOTO
9KCICPUMCHTA, BBIIBIIKCHHUS
THUITOTE3, BBISIBIICHHUS 3aBHCUMOCTH
MEXITy UCCIICTYEMbIMH
BCIIMYNHAMH, O6’BHCHCHI/I$I
TIOJTYYCHHBIX PE3YJIHbTATOB U
(hopmynHpoBaH¥sI BHIBOJOB C
HCIOJIb30BAHUEM HAYYHBIX
TIOHSATUM, TEOPUM U 3aKOHOB

Bomnpocsr qs
Oecennl 185-
190 (.5.1)

Pa3nen 4. Dxomorus




Tema 4.1

JIP09 Crioco6HOCTh (hOPMHPOBATH Bomnpocsr mist
MHPOBO33PEHHE, COOTBETCTBYIOMEE | Gacernpr 191 -
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHON IPAaKTHKH, 197 (.5.1)
OCHOBaHHOTO Ha JUAJIOTe KYJIbTYp,

CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM
MHpE YUCIIE C UCTIOIb30BAaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

JIP12 CriocoOHOCTB K OPMHPOBAHUIO Bomnpocer mis
3KOJIOTMUYECKOH KYJIbTYpHI, Gecenp 191-
TIOHUMAaHMSI BIIMSHUS COLIMAIIBHO-

SKOHOMHYECKHUX IPOLECCOB Ha 197 (.5.1)
COCTOSIHUE MPUPOTHON U

COIMAJILHON CPeJlbl, OCO3HAHUE

J100aTBFHOTO XapaKTepa

9KOJIOTUYECKHUX MPOOIeM

JIP13 CrocoOHOCTh IJIAHUPOBATH u | Borpock! ajist
OCYINECTBILATH JIeUCTBUI B | Gecempl 191-
OKpyXarollel cpeae Ha OCHOBE
3HAHUSA nejei YCTOWYHUBOTO 197 (H'S 1 )
Ppa3BUTHSA YEIOBEYECTBA

MP0O4 aHaJIU3UPOBAThH IIOJYYEHHBIE B XO/€ BOHpOCBI I
pelieHus 3a1a4u pe3ybTaThl, 6ecennr 191-
KPUTHUYECKH OIIEHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH 197 (H‘S' 1 )
W3MEHEHHUE B HOBBIX YCIOBUSIX

MPO5 YMETh NIEPEHOCUTH 3HAHHUS B BOHpOCBI il gl
M03HABATENbHYIO U IPAKTHYECKYIO Gecenp 191-
00JTacTH KU3HEIEATCIHHOCTH 197 (1.5.1)

MPO6 YMETh UHTETPUPOBATH 3HAHUS U3 BOHpOCBI I
Pa3HbIX IPEIMETHBIX o0nacTen Gecenp 191-
onororuu 197 (m.5.1)

MP18 pa3BUBaTh CIIOCOOHOCTH MOHUMATD Bompocsr mist
MHUDP C IIO3ULUU APYTOro 4E€IOBEKA 660621];1 191-

197 (1.5.1)
I1P605 CriocoOHOCTh IPUMEHEHUS Bompocsr st

OCHOBHBIX METOJIOB HAYYHOI'O
MO3HAHUS, UCTIONb3YEMBIX B
OMOJIOTMH: HAOJIOAEHUS U OIIMCAHNS
JKUBBIX CUCTEM, TIPOIECCOB U
SBJICHUI; OPraHU3alMU U
MIPOBEAEHUS OMOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBYDKCHUS
TUIIOTE3, BBISIBICHHS 3aBUCUMOCTHU
MEXIy UCCIIETyEMbIMHU
BEJIMYMHAMM, OOBICHEHUS
MOJIYYE€HHBIX PE3yJIbTaTOB U
(hopMyIHpPOBaHUS BEIBOJIOB C
HCIOJIb30BaHUEM HAyYHBIX
MOHSTHM, TEOPUI U 3aKOHOB

Oecensl 191-
197 (m.5.1)

TectoBbIE
3amanus 41-49
(n.6.1 paznen 4)

KoHntponbHas
pabota (11.6.2.3)

Bormpocst
cobeceroBaHUsA
43,44,45 (11.6.3)




Tema 4.2

MP 02 BJIaJIeTh HaBbIKAaMH y4eOHO- Bonpocs! st
HUCCIIEI0BATEIbCKON 1 Oecennl 198-
MIPOEKTHOM I€ITEeIbHOCTH, 203 (m.5.1)
HaBBIKaMHM pa3pCUICHUA
npo6ieM B 061acT OUOIOTUN

MP 03 BEISABIATE IPHYHHHO-CIIEACTBEHHBIE | Bompocs Jyist
CBSI3U M aKTyalIM3UPOBATh 337a4y, Gecennl 198-
BBIIBUTATh THIIOTE3Y €€ PEIICHNS,

HaxXOAUTh apryMEHTHI JJIs 203 (H'S'l)
JI0Ka3aTeNbCTBA CBOUX

YTBEPKJICHUH, 3a1aBaTh apaMeTphl

U KPUTEPHH peLIeHus B 00J1acTh

Ouonoruu

JIPO9 CriocoOHOCTH (POPMHPOBATH Bomnpocsr mist
MHPOBO33PEHHE, COOTBETCTBYIOMICE | Gacerpr 198-
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH U OOIECTBEHHON TIPAKTHKH, 203 (5.1)
OCHOBAHHOTO Ha TUAJIOTe KyJIbTYp,

CIIOCOOCTBYIOILETO OCO3HAHHIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM
MHpE YHCIIE C UCTIOTIb30BAHUEM
COBPEMEHHBIX MEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

JIP10 CriocoOHOCTE COBEPIICHCTBOBAHUS BOHpOCLI il g
SI3BIKOBOM M YUTATENIBCKOM Gecennl 198-
KYJNbTYpBI KaK CpeACcTBa
B3aUMOJIEHCTBUS MEXY JIIOAbMU U 203 (H'S' 1)
MO3HAHUS MHUpa

JIP11 CnocoOHOCTh OCO3HaHUSI IIEHHOCTH BOHpOCBI IUIA
HayqHOH NEATENbHOCTH, TOTOBHOCTh | Gocemnpy 198-
OCYILECTBIIATh MIPOEKTHYIO u
HCCIIEOBATENbCKYIO JESITEIbHOCTD 203 (m.5.1)
WHAWBUIYaJbHO U B IpyNIe

JIP12 Cnoco6HocCTh K (hOPMHUPOBAHHUIO Bormpocsr st
9KOJIOTHYECKOH KYJIBTYPHI, Gecennl 198-
MIOHUMAaHMs BIUSIHUS COLUAIIBHO-
9KOHOMHYECKHX MPOLIECCOB HA 203 (H'S'l)
COCTOSIHUE NTPUPOJHON U
COLIMAIIbHOU Cpefibl, OCO3HAHHE
rJ100aJIbHOTO XapakTepa
9KOJIOTUYECKHUX MPoOIeM

JIP14 CriocoOHOCTH TPOTHOZUPOBATH Bompocs! st
HEeOJIaronpHUATHRIE YKOJIOTHYECKHUE Gecenp 198-
TTOCTIEICTBHS IIPEAIPUHIMAEMBIX
JIEHCTBUI, IPENOTBPAILATE UX 203 (m.5.1)

JIP15 CrnocoOHOCTh pacHIMpeHHs OIbITa Bomnpocsr mist

JACATCIBHOCTHU 9KOJIOTHYECKOMI
HalpaBJICHHOCTU

Oecennl 198-
203 (m.5.1)

TectoBbIE
3amanus 41-49
(n.6.1 paznen 4)

Bormpocsr
co0eceoBaHus
46,47,48 (11.6.3)




MP04

AQHAIM3HPOBATH MOJyYEHHBIE B X0JIE
peLIeHHs 3a1a41 Pe3yIbTaThL,
KPUTHYECKH OLICHMBATh MX
JOCTOBEPHOCTb, IIPOTHO3HPOBATH
H3MEHEHHE B HOBBIX YCIOBHSX

Bomnpocsr qs
Oecennl 198-
203 (m.5.1)

MPO5 YMETh IEPEHOCUTH 3HAHUSA B BOHpOCLI s
TI03HABATEIbHYIO U MIPAKTUYECKYIO Oecennl 198-
00J1aCTH KU3HEICATCILHOCTH 203 (H 5 1)
MPO6 YMETb HHTETPUPOBATh 3HAHUS U3 BOHpOCLI IS
Pa3HBIX IPEIMETHBIX 00IacTen Oecenpl 198-
Ouonoruu 203 (11.5.1)
MP09 C03/1aBaTh TEKCTHI B PA3JIMYHBIX BOHpOCBI il g
(1)0([1))MaTax C y4eTOM HaslHaqum Oecemnl 198-
HH(OpMALINK U LIEJIEBON
ayIUTOPUH, BEIOUPAs ONTUMAIBEHYIO 203 (m5.1)
(dhopMy TpeacTaBICHUS 1
BU3YaIN3alHA
MP10 OLICHUBATh JIOCTOBEPHOCTD, BOHpOCBI I
JISTUTUMHOCTh ~ MHGOpMAIIMH, €€ Oecenn 198-
COOTBETCTBUE MIPaBOBBIM u
MOPAJIbHO-3THYECKUM HOPMaM;, 203 (H'S' 1)
TTIPO08 CrocoOHOCTh KPUTHUCCKU Bomnpocs qist
gHeHI/IBaTB HHPOPMAIIHIO Oecenn 198-
HOJIOTUYECKOTI'0 COAECPKAHUS,
BKJIFOYAIOIIYIO [ICEBJOHAayYHbIE 203 (H‘S' 1)
3HAHUS U3 Pa3INYHbIX
HUCTOYHUKOB(CPEICTBA MACCOBOM
WHPOPMALUH, HAyIHO-TIOMYJISIPHBIC
MaTepHalbl); HHTEPIIPETUPOBATH
JTUYECKHE ACTIEKTHI COBPEMEHHBIX
HCCJICA0BaHUN B OHOJIOTHH,
MeUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TI00aTbHBIC
9KOJIOTHYECKUE TMPOOIIEMBI
COBPEMEHHOCTH, (OpMHPOBATH MO
OTHOIICHHIO K HUIM COOCTBEHHYIO
MO3ULAI0
T1PG10 MPUMEHATH [IOJIy4Y€HHbIE 3HAHUS BOHpOCLI s

JUIs1 OOBSCHEHMS OMOJIOTHYECKUX
MPOLIECCOB U SBJICHUH, JJIst
MIPUHATHS MPAKTHYCCKUX PEIICHHUHA
B TIOBCEIHEBHOM KU3HU C
1eNbproo0ecneyeHrst 0€30MacHOCTH
CBOETO 37I0POBbSI K 3I0POBbS
OKPYKAFOIIHX JIFOJIeH, COOTIOICHUS
3I0pOBOTO 00pa3a JKU3HU, HOPM
TpaMOTHOTO IOBEJCHUS B
OKpY’Karoliel IpUpOIHOH cpee;
IIOHUMAaHKE HEOOXOIUMOCTH
HCII0Ib30BAHUS JOCTHKCHUH
COBPEMCHHOW OHOJIOTHH U
OMOTEXHOJIOTHH JTIsl paliOHATIHLHOTO
TIPUPOAOTIONH30BAHUS

Oecennl 198-
203 (m.5.1)




Tema 4.3

JIP09 Crioco6HOCTh (hOPMHPOBATH Bomnpocsr mist
MHPOBO33PEHHE, COOTBETCTBYIONIEE | Gocerpy 204-
COBPEMECHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHON IPAaKTHKH, 209 (n5.1)
OCHOBAHHOTO Ha JTHAJIOTE KYJIBTYP,

CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM
MHpE YUCIIE C UCTIOIB30BAaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

JIP12 CriocoOHOCTB K OPMHPOBAHUIO Bomnpocer mis
9KOJIOTHYECKOH KYJIBTYPHI, 6ecennl 204-
TTOHUMAHWMSI BIUSHUS COIMATTLHO-

" 209 (m.5.1)
SKOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHUE MIPUPOTHOHN H
COIMAJILHON CPeJlbl, OCO3HAHUE
J100aTBFHOTO XapaKTepa
9KOJIOTUYECKHUX MPOOIeM

JIP14 CriocoOHOCTh MPOTHO3UPOBATH Bomnpocsr mist
HEONAroNnpHUATHRIEC YKOJIOTHYECKHUE 6ecennl 204-
TTOCTICICTBUS TIPEAIPUHAMAEMBIX
JEUCTBUH, MPeIOTBPALLATh UX 209 (H'S' 1)

JIP15 CriocoOHOCTE pacIIupeHus OMbITa BOHpOCBI g
JIESITENIbHOCTH SKOJIOTHUECKOH 6ecennl 204-
HaIpaBJICHHOCTH

P 209 (11.5.1)

MPO0O2 BIIAJICTh HABBEIKAMH y4eOHO- BOHpOCLI VTS
HCCIIeAOBATEIILCKON U MMPOSKTHON 6ecennl 204-
JIESAITSIIBHOCTH, HaBBIKaMHU
paspemeHns mpo0IeM B 00IaCTH 209 (m.5.1)
OHOJIOTUH

MPO3 BBISABJIATH IIPUYUHHO-CIICCTBEHHEIE BOHpOCH I
CBSI3M U aKTyaJIU3UPOBATh 33/1a4y, 6ecenn 204-
BBIJIBUTATh TUIIOTE3Y €€ PelIeHUs,

HAXOJUTh apryMEHTHI JJIs 209 (H‘S' 1)
JIOKA3aTeIbCTBA CBOMX

YTBEP KICHHI, 32/1aBaTh TapaMeTPhI

Y KPUTEPUU pEIICHUS B 007IacTH

onosoruu

MPO5 YMETh IIEPEHOCUTH 3HAHUS B Bonpoc},l IS
MO3HABATENBHYIO U IPAKTHYECKYIO 6ecenpr 204-
00nacTH KU3HEAEATSILHOCTH 209 (1.5.1)

MP12 BJIaJI€Th HABBIKAMU PACIIO3HaBaHUS BOHpOCBI s
u 3(211)11114%1 I/IH(I)OvaEéHI/II/I, 6ecenp 204-
“H(OPMALIMOHHON 6€30MacCHOCTH
MMHOCTH 209 (m.5.1)

TT1P005 CrocoOHOCTh TPUMEHEHHUS Bonpoc},l IS
OCHOBHBIX METOJIOB HAYYHOTO 6ecenpr 204-
TMO3HAHUS, UCTIOJIb3yEeMBIX B
’ J 209 (1.5.1)

OHOJIOTHH: Ha6J’I}O[[eHI/I$I U OIIMCaHMsA
JKUBBIX CUCTEM, ITPOLECCOB U
HBHGHHﬁ; OpraHuzanuum u
IpoBCACHUA OHOJIOTHYECKOTO

TecToBBIC
3amanus 41-49
(n.6.1 paznen 4)

Bormpocst
cobece0oBaHUsA
49,50 (11.6.3)




SKCIEPUMEHTA, BbIABUKCHUS
THUIOTE3, BEISBIICHHS 3aBUCHMOCTH
MEXAY UCCIENYEMbIMU
BEIUYHMHAMH, OOBSICHEHNS
MIOJIyYE€HHBIX pPe3yJIbTaTOB U
(hopMyIHpPOBaHUS BEIBOJIOB C
HCTIOJIb30BAHUEM HAYUHBIX
TIOHATUN, TEOPUN U 3aKOHOB

ITP606

CrocoOGHOCTD BBIAEATD
CYIIECTBEHHbIE TIPU3HAKKA BHPYCOB,
KJIETOK MPOKAPHOT U SYKapHUOT;
OHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpraHU3MOB, BHJ0B, OHOTEOIIEHO30B
M DKOCHCTEM; OCOOEHHOCTH
MPOLIECCOB OOMEHA BEILIECTB U
MPEBPAIIEHHS SHEPTHH B KIIETKE,
(dhoTocHHTE3a, MITACTHYECKOTO U
JHEPreTUUECKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a,
OILIOIOTBOPEHUS, PA3BUTHS U
pa3MHO)KCHI/Iﬂ, I/IHI[I/IBI/I)IyaJ'H)HOFO
pa3BUTHUsI OpraHu3Ma(OHTOTCHE3a),
00pBOBI 32 CYIIECTBOBAaHUE,
€CTECTBEHHOTO 0TOOpA,
BUI000pa30BaHus,
MPUCTIOCOOICHHOCTH OPraHU3MOB K
cpenie OOUTaHUsI, BIUSHUS
KOMITOHEHTOB DKOCHCTEM,
aHTpOHOFeHHBlX I/I3M€HCHI/II\/'1 B
9KOCHUCTEMaX CBOEM MECTHOCTH,
KpyTrOBOPOTa BEILIECTB U
npeBpaleHre YHEPTuH B Orochepe

Bomnpocs qist
oecenbl 204-
209 (m.5.1)

Tema 4.4

JIPO8

HHTEPEC K PA3IMYHBIM chepam
PO eCCHOHANBHOMN NEesITEIHOCTH

Bonpocsr muist
6ecenpr 210-
214 (n.5.1)

JIP12

Cnoco6HoCTh K (hOPMHUPOBAHHUIO
3KOJIOTMUYECKOH KYJIbTYpHI,
NOHMMAaHHUS BIUSHUS COLUAIbHO-
9KOHOMHYECKHX TMPOLIECCOB Ha
COCTOSIHHE MPUPOTHON U
COLIMANIBHOM CPeJibl, 0CO3HAHUE
rI00aTbHOrO XapakTepa
9KOJIOTMYECKHUX TPOoOiIeM

Bonpocsr s
6ecenst 210-
214 (n.5.1)

JIP13

CrocoOHOCTF  IJIAaHHUPOBATH U
OCYIIECTBIAThH JIeUCTBUI B
OKpYy’)Kalolleil cpeie Ha OCHOBE
3HAHUA nejei YCTOHYMBOTO
pa3BUTHA YEJIOBEYECTBA

Bonpocsr s
6ecensr 210-
214 (n.5.1)

JIP14

CriocoOHOCTH TPOTHO3UPOBATH
HEOJAroNPHUATHBIC YKOJIOTHYCCKUE
MOCJIEACTBUS PEATPUHUMAEMBIX
JIEWCTBHI1, MPEJOTBPAILATh X

Bomnpocsr muist
6ecenpl 210-
214 (n.5.1)

TectoBBIC
s3ananus 41-49
(m.6.1 pazgen 4)

Bormpocst
cobeceoBaHUsA
51,52 (1m.6.3)




MPO1

YMETh CaMOCTOSITEIILHO
(GOpMyITUpPOBaTh U AKTYaIH3HPOBATD
mpobieMy, paccMaTpUBaTh €
BCECTOPOHHE, OIIPENEIIATh LIeIH
JesATeNbHOCTH, 3a1aBaTh ITapaMeTphl
U KPUTEPHHU UX TOCTHKEHUS,
BHOCHUTH KOPPEKTHUBBI B
JIeATeNIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJISIM,
OLICHUBATb PUCKH MOCJIEACTBHI
JeATEILHOCTH

Bomnpocsr qs
Oecensl 210-
214 (n.5.1)

MPO0O2 BJIA/IETh HAaBBIKAMH y4eOHO- BOHpOCLI IS

HCCIIEI0BATENBCKON U IPOEKTHON 6ecenp 210-
€sTENbHOCTH, HaBbIKAMU

A 214 (1.5.1)
paspemieHns npobieM B 00IacTu
ouosoruu

MPO3 BBIABJIATH IPUYHUHHO-CIIEICTBEHHbBIE BOHpOCH I
CBSI3U U aKTyaJM3UpOBaTh 3a/1auy, 6ecemnnt 210-
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs,
HAXOJWUTh apryMEHTHI IS 214 (H'S' 1)
JI0Ka3aTeNbCTBA CBOUX
YTBEPKIEHUH, 3a/1aBaTh NapaMeTphl
1 KPUTEPUU peIIeHUs B 00TIacTH
ouororuu

T1P601 CriocoOHOCTh (POPMHUPOBATH 3HAHUS BOHpOCBI I
0 MECTE U POJIH OHOJIOTHHU B 6ecen 210-
CHCTEME Hay4YHOTO 3HaHHS;
(bYHKIMOHAJIBHOW IPaMOTHOCTH 214 (H‘S' 1)
YyeJIoBeKa JJIsl PEeLICHUs )KU3HEHHBIX
mpobieM

T1PG06 CrocoOHOCTD BBIICIISATE BOHpOCLI VTS

CYIIECTBEHHbIE TIPU3HAKUA BUPYCOB,
KJIETOK IPOKAPHOT M DYKapHUOT;
OQHOKJIECTOYHBIX U MHOTI'OKJICTOYHBIX
OpraHu3MOB, BUJIOB, OMOTEOIIEHO30B
U 9KOCUCTEM; OCOOEHHOCTH
MPOIECCOB 0OMEHA BEUIECTB U
MpEeBpalICHNUA DHEPTUHN B KIIECTKE,
(oTocuHTE3a, IIACTHYECKOTO U
SHEPreTUIECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, Meli03a,
OIUIOZOTBOPEHUS, PAa3BUTHS U
Pa3MHOXCHUS, HHIUBHYaTbHOTO
pa3BUTHs OpraHu3Ma(OHTOTCHE3a),
00pBOBI 32 CyIIIeCTBOBAHHE,
€CTEeCTBEHHOTO 0TOOpa,
BHI000pa30BaHMUA,
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOuTaHwMsI, BIUSHUS
KOMITOHEHTOB DKOCHCTEM,
AHTPOITOTCHHBIX U3MCHECHUH B
9KOCHCTEMAaX CBOCH MECTHOCTH,
KpPYrOBOPOTa BELIECTB U
IpeBpalleHue dHepruu B buochepe

Oecennl 210-
214 (n.5.1)




Tema 4.5

JIPO1

CrniocobHOCTB (hOpMHPOBATH
IPaXIAHCKOIO TTO3ULIUIO
oOyuJaromerocs, Kak
aKTUBHOT'O U OTBETCTBEHHOT'O
YJICHa POCCHIICKOT0 00IIecTBa
U OCO3HaHHE CBOETO MecTa B
MH(POPMAIIMOHHOM O0IIECTBE

Bomnpocsr qs
Oecennl 215-
219 (n.5.1)

JIPO2 CnocoOHOCTh TPOTUBOCTOSITH Bonpocsr qist
HUJCOJIOTUH IKCTPEMU3MA, Oecennl 215-
HaI[MOHaIu3Ma, KceHodoouwu, 219 (1.5.1)
JUCKPUMHUHALWH 110 COLUAJIEHBIM, T
pEIUTHO3HBIM, PACOBBIM,

HallMOHAJIbHBIM IIPU3HAaKaM

JIP11 CrocoOHOCTh OCO3HAHUS IEHHOCTH BOHpOCLI il g
Hay4HOH JEATENILHOCTH, TOTOBHOCT | Gacanpy 215-
OCYLIECTBIIATh IIPOEKTHYIO u
HUCCIIEIOBATEILCKYIO JI€ATEINBHOCTD 219 (H'S‘ 1 )
WHIUBUAYaAJIbHO U B IPYIIIE

JIP12 CrocoOHOCTh K (POPMHUPOBAHUIO Bomnpocsr mist
3KOJIOTMUYECKOH KYJIbTYpHI, Gecenp 215-
TIOHUMAHMSI BIIUSHUS COLIMAIILHO-

SKOHOMHYECKHUX MPOLIECCOB HA 219 (H'S' 1)
COCTOSIHUE NIPUPOJHON U

COLIMAJIbHOU CPeJibl, OCO3HAHUE

rII00aNBEHOTO XapakTepa

AKOJIOTHYECKUX TPoOIeM

JIP13 CrocoOHOCTH IJIAHUPOBATh 5 BOHpOCLI I
OCYIIECTBIIATH JEACTBUI B | Gecenn 215-
OKPYXKaloIIE Cpele Ha OCHOBE
3HAHUSA neneu YCTOHYUBOTO 219 (n5.1)
Pa3BUTHS YEJIOBEYECTBA

JIP14 CriocoOHOCTH IPOTHOZUPOBATH BOHpOCLI I
HEONaroNnpHUATHRIEC YKOJIOTHYECKHUE Oecempl 215-
TIOCEACTBUS MPEATIPUHUMAEMBIX
JEUCTBUH, MpeI0TBpaILaTh UX 219 (n5.1)

MPO2 BJIQJIeTh HaBBIKAMH y4eOHO- Bompocsr st
HCCIIEI0BATENIbCKON U IIPOEKTHOM 6ecennl 215-
JIESITEIbHOCTH, HaBbIKAMU
pasperienus npoodyieM B obacTu 219 (w.5.1)
6uosorun

I1P601 CriocoOHOCTH (POPMHUPOBATH 3HAHUS Bomnpocsr mist
0 MecTe U poJH OMOJIOTHH B Gecenn 215-
CUCTEME Hay4YHOI'O 3HAHUS;
(YHKIIMOHATBHOM TPaMOTHOCTH 219 (H'S : 1)
YEJIOBEKA JUI PELIECHUS KU3HEHHBIX
npoOieM

I1P605 CrocoOHOCTh TPUMEHEHHUS Bomnpocer mist

OCHOBHBIX METOOOB HAYYHOI'O
TIO3HAHUWA, UCIIOJIb3YEMBIX B
OHOJIOTHH: Ha6J'I}O[[eHI/I$I U OIIMCaHMsA
JKUBBIX CUCTEM, ITPOLUECCOB U

Oecennl 215-
219 (n.5.1)

TecToBBIE
3amanus 41-49
(n.6.1 paznen 4)

Bormpocsr
co0eceoBaHus
53,54,55 (11.6.3)




SIBJICHUI; OpraHU3aIu 1
TIpOBeACHUS OMOJIOTHYECKOTO
3KCIIEPUMEHTA, BBIIIBUKEHUS
THUIOTE3, BBISIBIICHHS 3aBHCHMOCTH
MEXAY UCCIENYEMbIMU
BEIMYHMHAMH, OOBSICHEHNS
MOJIYYE€HHBIX PE3yJIbTaTOB U
(hopMyIHpPOBaHUS BEIBOJIOB C
HCTOJIb30BaHUEM HAyYHBIX
TIOHATHN, TEOPUI U 3aKOHOB

I1P607

CriocoOHOCTH pemiaTh
OMOJIOTHYECKHUE 3a1a41, COCTABISTh
TCHOTHUITNIECKUE CXEMBbI
CKpEIIMBAHNUS IS Pa3HBIX TUIIOB
HacJIeJOBaHMs IIPH3HAKOB y
OPraHU3MOB, COCTaBIISITh CXEMBbI
NepeHoca BEeIEeCTB U SHEPTHH B
9KOCHCTeMax (LeH MUTaHus,
MIUIIEBBIC CETH)

Bomnpocsr qys
Oecennl 215-
219 (m.5.1)

I1P609

CrocoGHOCTH CO31aBaTh
COOCTBEHHBIC TUCHMCHHBIE U
YCTHBIE COOOIICHNUS Ha OCHOBE
OHMOIIOTHYECKOW HHPOPMALIUH U3
HECKOJIBKUX HCTOYHUKOB, PAMOTHO
UCIIONB30BaTh IIOHATHIHHBIN anmapar
Ouonoruu

Bomnpocsr qis
Oecennl 215-
219 (m.5.1)

I1P610

MPUMCHATH MOJTYUCHHBIC 3HAHUA
JUTSE 0OBSICHEHUST OMOJIOTHUECKHIX
IIPOLIECCOB U SIBJICHUH, JIs1
MPUHATHS IPAKTUUECKUX PELIEeHUI
B [TIOBCE/IHEBHOM >KU3HHU C
nenproo0ecnedeHus 6e30MacHOCTH
CBOETO 3710POBbsI U 3/10POBbS
OKPY>KaIOMINX JFO/IeH, COOTFOIeHUS
310pOBOTO 00pa3a JKU3HU, HOPM
TPaMOTHOT'O TIOBE/ICHUS B
OKpY’Karolleil NpupoAHOU cpeae;
IIOHUMAaHHue HeO6XO}II/IMOCTI/I
UCIIOJIb30BAHUS IOCTUKEHUHN
COBPEMEHHOU OHOJIOTHHU 1
OMOTEXHOJIOTHH ISl PAIIHOHATHBHOTO
MIPUPOAOIOJIBE30BAHUS

Bomnpocsr qis
Oecennl 215-
219 (n.5.1)

Pa3nen 5. buonorus B »Ku3HU

Tema 5.1 JIP10

CriocoOHOCTh COBEPIICHCTBOBAHUS
SI3LIKOBOM M YUTATEIHCKOM
KYJBTYpBI KaKk CpeicTBa
B3aUMOJICHCTBUS MEXY JIIOABMU U
[O3HAHUS MHUpa

Bomnpocsr muist
6ecenpl 220-
224 (n.5.1)

JIP11

CriocoOHOCTh OCO3HAHMS IIEHHOCTH
Hay‘-IHOﬁ JACATCIBbHOCTHU, TOTOBHOCTH
OCYILECTBIIATh MIPOCKTHYIO U
HCCIICAOBATEILCKYIO  ICSITCIBHOCTD
WHWBUYAIEHO U B TPYIIIE

Bomnpocsr qis
Oecensl 220-
224 (m.5.1)

TectoBbIe
3amganus 50-59
(n.6.1 pazngen 5)




MPO03

BBISIBJISTS IIPUYMHHO-CJIEICTBEHHbIE
CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y,
BBIZIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HAaXOJUTh apTYMEHTHI JUIS
JIOKA3aTeNbCTBA CBOUX
YTBEp:KICHUH, 3a/1aBaTh TAPAMETPBI
U KPUTEPUH PELIeHus B 00J1acTh
ouoIoruu

Bomnpocsr qs
Oecensl 220-
224 (n.5.1)

Bompocst
MPO0O4 aHaJIU3UPOBAThH IIOIYYEHHBIE B XO4€ BOHpOCLI s cobeceoBaHuS
pelIeHus 3aa4u pe3ybTaThl, 6ecenn 220- 56,57 (11.6.3)
KPUTUYECKHU OLIEHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH 224 (H.5. 1)
HU3MEHEHHE B HOBBIX YCIOBHUAX
MPO5 YMEThb IEPEHOCUTE 3HAHUA B BOHpOCLI IJIsT
T03HAaBATEIbHYIO U MTPAKTUYECKYIO 6ecennl 220-
00JIaCTH JKU3HEIESATSILHOCTH 224 (11.5.1)
MPO8 BJIAJICTh HABBIKAMU IOJIYYECHUS BOHpOCBI IS
WHPOPMALIUHU 13 HCTOYHUKOB 6ecenn 220-
Pa3HbIX TUIIOB, CAMOCTOSITEJILHO
OCYILECTBIIATH MIONUCK, AHAJIN3, 224 (H'S’l)
CHCTEMAaTHU3aLMI0 U UHTEPIIPETALINIO
UH(POPMAIIUHU PA3TUYHBIX BUAOB U
(dhopM mpeacTaBICHUS
T1P00O1 CriocoOHOCTh (POPMHUPOBATH 3HAHUS Bomnpocs qist
0 MECTE U pOIH OMOJIOTHH B 6ecenn 220-
CUCTEME HAay4YHOT'O 3HAHUS;
(YHKIIMOHATBHOM TPaMOTHOCTH 224 (H‘S' 1)
YEJIOBEKa JUIsl PEIICHUS AKU3HEHHBIX
mpobieM
TT1P005 CriocoOHOCTh IPUMEHEHUS BOHpOCBI IS
OCHOBHBIX METOJIOB HAYYHOTO 6ecennl 220-
MO3HAHMUSI, UCTIOJb3YEMbIX B
OMOJIOTNH: HAOIIOAEHNS U OIIUCAHUS 224 (H‘S' 1)
JKUBBIX CUCTEM, IPOLIECCOB U
SIBIICHUI; OpraHu3aliuy 1
MIPOBECHUS OHOJIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBHXKEHUS
TUIIOTE3, BBISBICHUS 3aBUCUMOCTH
MEXK]ly UCCIIEYEMBIMU
BEITUYMHAMH, OOBSICHEHHSI
TOJYyYEHHBIX Pe3yJIbTaTOB U
(hopmynHupoBaH¥sI BHIBOJOB C
HCTIOJIb30BAHMEM HAYUHBIX
MIOHSTHM, TEOPUI U 3aKOHOB
Tema 5.2.1 JIP02 | Crioco6HOCTS MPOTHBOCTOATH Bompocs! s
HJIE0JIOTUH IKCTPEMHU3MA, Oecempl 225- TecToBBIE
HaIMOHaIu3Ma, kceHodoouw, 226 (1.5.1) 3amanus 50-59
JUCKPUMHHALUU IO COLIMAIIBHBIM, 6.1 5
PEIUTHO3HBIM, PacOBBIM, (1.6.1 pasyien 5)
HallMOHAJIbHBIM MIPU3HAaKaM
Bomnpocst
JIP06 CIIOCOOHOCTH K TPYAY, OCO3HAHHE BOHpOCLI IS cobecemoBaHUs
LIEHHOCTH MacTepCTBa, TPYAOII00ne Gecenp 225- 56,57 (1.6 3)
, .0.

226 (.5.1)




MPO03

BBISIBJISTS IIPUYMHHO-CJIEICTBEHHbIE
CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y,
BBIZIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HAaXOJUTh apTYMEHTHI JUIS
JIOKA3aTeNbCTBA CBOUX
YTBEp:KICHUH, 3a/1aBaTh TAPAMETPBI
U KPUTEPUH PELIeHus B 00J1acTh
ouoIoruu

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

MPO0O4 aHaJIU3UPOBAThH IIOIYYEHHBIE B XO4€ BOHpOCBI s
pelIeHus 3a1a41 PE3YJIbTaThL, Gecenp 225-
KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH 226 (H.5. 1)
HM3MEHEHHE B HOBBIX YCIIOBHAX
MPOS8 BJIAJIETh HaBBIKAMU ITOy4YECHUS Bomnpocsr mist
nH(popManny U3 UICTOYHUKOB Geceap 225-
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYLIECTBIIATh IIOUCK, aHAJIN3, 226 (H'S'l)
CUCTEMATHU3ALMIO U UHTEPIIPETALIUIO
nH(popMannK pa3IMYHbIX BUIOB H
(opM npencTaBIeHIA
MPI11 HCIIOIb30BATh CPEJICTBA Bomnpocsr mist
nH(GOPMAINOHHBIX U Gecenpl 225-
KOMMYHUKAI[MOHHBIX TEXHOIOTHI B
peueHur KOTHUTUBHBIX, 226 (H'S‘ 1)
KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 33734 ¢
coOuoieHreM TpeboBaHMH
S3PTOHOMHUKH, TEXHUKHU
0e301aCHOCTH, TUTHEHBI,
pecypcocOepexeH s, TPaBOBBIX U
STHUYECKUX HOPM, HOPM
WHPOPMALMOHHON OE€30MaCHOCTH
MP12 BJIaJIETh HABBIKAMH PACIIO3HABAHUS BOHpOCBI IS
Y 3alIMThl MHPOPMAIIHH, Gecennl 225-
UH(OPMALMOHHOH 6e301macHOCTH
MMHOCTH 226 (n.5.1)
MP18 pa3BUBaTh CIIOCOOHOCTH TIOHMMATH BOHpOCLI I
MHp C ITO3ULIHH ApYTOTO YCI0BCKA Geceapl 225-
226 (1.5.1)
TT1P00O1 Crioco6HOCTh (hOpMHUPOBATH 3HAHWSI Bonpoc},l IS
0 MECTE U pOJIi OMOJIOTHH B Geceap 225-
CUCTEME HAay4YHOT'O 3HAHUS;
(YHKIMOHAJIBHOM TPaMOTHOCTH 226 (H'S' 1)
YEJIOBEKA JUI PEIIECHUS KU3HEHHBIX
npoGIiem
I1P607 CriocoOHOCTH peniaTh Bomnpocsr mist

OMoJIOTNYecKHe 33/1a4, COCTAaBIATh
TCHOTHUITNYECKUE CXEMBI
CKpEIIMBAHUS JUIsl pa3HBIX TUIIOB
HACJIeI0BaHMs NIPU3HAKOB Yy
OPraHU3MOB, COCTABIISATH CXEMBI
IIEPEHOCa BELIECTB M SHEPTHUH B
sKocucTeMax (e MUTaHHs,
IIUIIEBHIC CETH)

Oecennl 225-
226 (11.5.1)




Tema 5.2.2

JIPOS Crioco6HOCTh (hOPMHPOBATH Bomnpocsr mist
3IIOPOBEIi 1 Oe30IacHBIN 00pa3 Gecennl 225-
JKA3HHU, OTBETCTBEHHOTO
’ 226 (1.5.1)
OTHOILIEHHS K CBOEMY 37I0POBBIO
JIP13 CrocoOHOCTh IJIAHUPOBATH u BOHpOCLI IUIA
OCYILECTBIIATh JEUCTBUI B | Gecemp 225-
OKpyXKalollel cpeae Ha OCHOBE
3HAHUA neneu YCTOHYHUBOIO 226 (n.5.1)
Pa3BUTHs YEIIOBEYECTBA
MPO1 YMETb CaMOCTOSATEIBLHO BOHpOCLI IS
(hopMyIHPOBAThH U aKTyaTH3HPOBATH Gecenp 225-
npo0aeMy, paccMaTpUBaTh €&
pOOIEMY, P 226 (1.5.1)
BCECTOPOHHE, ONPENEIATh LEIU
JIESATENIBHOCTH, 33/1aBaTh IIapaMeTphbl
U KPUTEPUU UX JOCTUKEHUS,
BHOCHUTb KOPPEKTHUBBI B
JIeSITENIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM,
OLICHUBATb PUCKU IOCIEICTBUN
JIEATEIILHOCTH
MPO04 aHAJIN3UPOBATH ITOIYYEHHBIE B XO/€ BOHpOCLI il g
pelIeHns 3a1a41 pe3ybTaThl, Gecenpl 225-
KPUTHYECKH OLICHUBATh UX
P o 226 (11.5.1)
JIOCTOBEPHOCTb, IPOTHO3UPOBATh
HU3MEHEHHE B HOBBIX YCIIOBUAX
MPO5 YMETB IIEPEHOCUTH 3HAHUS B BOHpOCH IS
NIO3HABATEIIbHYIO U MIPAKTUYECKYIO Oecennl 225-
00JTacTH KU3HEIEATSIHHOCTH 226 (1.5.1)
MPOS8 BJIaJIETh HABBIKAMU ITOITy4YECHUS BOHpOCH IUIA
UH(OpPMALUH U3 UCTOUHUKOB Oecennl 225-
Pa3HBIX TUIIOB, CAMOCTOSITEJILHO
OCYILIECTBJIATH IIOUCK, AaHAJIN3, 226 (H‘S' 1)
CUCTEMATHU3ALMIO U UHTEPIPETALIUIO
WHPOPMALIUHU PA3THIHBIX BUAOB U
(dhopM mpencTaBIeHAS
MP15 OCYLIECTBIIATE NO3UTUBHOE BOHpOCLI I
CTPAaTEru4ecKoe MOBEJCHUE B Oecempl 225-
Pa3IMYHBIX CUTYaLMSIX, TPOSIBISATH
TBOPYECTBO U BOOOpaXkeHHe, OBITH 226 (n.5.1)
WHUIIMATUBHBIM
MP17 NpU3HABaTh CBOE MPaBO U MPaBO BOHpOCBI IS
JPYTHX JIOJIEH Ha OTHOKH Gecennl 225-
226 (1.5.1)
TT1P00O1 CriocoGHOCTh (hOpMHUPOBATH 3HAHWSI Bonpoc},l IS
0 MECTE U pOJIi OMOJIOTHH B Geceap 225-
CUCTEME HAay4YHOT'O 3HAHUS; 226 (1.5.1)

(YHKITMOHATTLHOM TPaMOTHOCTH
YCJIOBEKA IJIA PCIICHUSA KNU3HCHHBIX
npoGiiem

TecToBBIE
3amanus 50-59
(n.6.1 pazzmen 5)

Bormpocsr
co0eceoBaHus
56,57 (11.6.3)




Tema5.2.3

JIP11 CrocoOHOCTh OCO3HAHHS IIEHHOCTHU Bomnpocsr mist
Hay4HOH JESITENbHOCTH, TOTOBHOCTh Oecepl 225-
OCYILECTBIIATh IIPOEKTHYIO 51 7

m.5.1
HCCIIENOBATEINBCKYIO JIESATENBHOCTD 6 (m5.1)
WHJIABHUAYAJIBHO U B TpyNIe

MPO0O2 BJIA/IETh HaBBIKAMH y4eOHO- BOHpOCLI IS
HCCIIEI0BATENBCKON U IPOEKTHON Gecenp 225-
JESITENbHOCTH, HABBIKAMU 7

m.5.1
paspemenns npo0ieM B 00acTu 6 (m.5.1)
ouosoruu

MPO0O4 aHaJIU3UPOBAThH IIOIYYEHHBIE B XO4€ BOHpOCLI s
pelIeHus 3a7a4u pe3yIbTaThl, Oecemnnl 225-
KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH 226 (H'S' 1)
HW3MEHEHHE B HOBBIX YCIOBHAX

MPO5 YMETH [IEPEHOCUTD 3HAHUS B BOHpOCBI g
TI03HABATEIbHYIO U IPAKTHUYECKYIO Oecepl 225-
00J1aCTH KU3HEACATCIbHOCTH 226 (1.5.1)

MPO09 C03/1aBaTh TEKCTHI B PA3JIMYHBIX BOHpOCBI il g
(dopmaTax ¢ y4eToM Ha3HAUYCHUS Oecepl 225-
WHPOPMALIUH U EIICBOH 7

m.5.1
ayIUTOPUH, BEIOUPAs ONTUMATBHYIO 6 (m5.1)
(dhopMy TpeacTaBICHUS U
BU3YaIU3alHA
TT1P005 CnocoGHOCTh TPUMEHEHHUS BOHpOCBI IS
OCHOBHBIX METOJIOB HAYYHOTO Oecennl 225-
MO3HAHMSI, UCTIOJb3YEMbIX B
OMOJIOTNH: HAOIIOAEHNS U OIIUCAHUS 226 (H‘S' 1)
JKHBBIX CUCTEM, IIPOLECCOB U
SIBJICHU; OpraHu3aliuy 1
MIpOBeACHHUS OMOTIOTHYECKOTO
JKCIEPUMEHTA, BBIIBUKECHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH
MEXKy HCCIIElyeMbIMU
BEJIMYMHAMU, OOBSICHEHHUS
MOJIyYEHHBIX PE3YJIbTaTOB U
(hopmynHupoBaH¥sI BHIBOJOB C
HCTIOJIb30BAHMEM HAYUHBIX
MIOHSTHM, TEOPUI U 3aKOHOB
I1P607 CriocoOHOCTH peniaTh Bomnpocsr mist

OMoJIOTYecKHe 33/1a4, COCTAaBIATh
TEHOTUIINYECKHUE CXEMBI
CKPELIMBAHUS ATl pa3HBIX TUIIOB
HACJIeIOBAHUS [IPU3HAKOB Y
OpPTraHU3MOB, COCTAaBIISITH CXEMBI
MepeHOoca BEIIECTB U YHEPTHH B
9KOCHCTEMaXx (IIeTTH MTUTaHuUS,
ITUIIEBbIE CETH)

Oecennl 225-
226 (11.5.1)

3.2 CpeacrBa, npuMeHsieMble /1JIs1 OIEHKH YPOBHS NPAKTUYECKOW MOATOTOBKH




Kpatkoe Kon ITokazaTens oBnagcHUS HauMeHnoBaHHE O1IEHOYHOT'O
HanMCHOBAHUC | pE3yJibTaTa pe3yiabTaTaMunu O6y‘leHI/I5{ Cpe€acTBa U NpCACTaBJICHUC €TI0 B
pasnena 00y4eHus dOC
(Mmomyns) / y
TeMBI Texymmi [IpomexxyTouHas
npeaMera KOHTPOJIb arTecTauus
Paznen 1. Knerka - cTpykTypHO-(yHKIMOHATbHAS €AMHULA )KUBOTO
Tema 1.2 JIPO1 Cnoco6HOCTh (OpMUPOBATH Bomnpocsl
HpaKTI/I‘IeCKOe TpaXJAaHCKOIO ITO3HUIHUIO CO6€C€I[OB3,HI/HI
3aHgTue Nel oOydaromierocs, Kaxk 3amaHue K 5,6,7,8,9 (11.6.3)
aKTUBHOI'O M OTBETCTBEHHOI'O | IMPAKTUYECKUM
qJICHa pOCCHﬁCKOFO pa60TaM
o0111ecTBa U OCO3HAHNUE (n.5.2)
CBOCTO MECTa B
“H()OPMAIIMOHHOM O0IIECTBE
[TpakTryeckoe
samsTreNo2 JIPO2 CriocoOHOCTE POTUBOCTOATH 3anamHme K BOHpOCI)I
UJIE0JIOTHU SKCTPEMH3MA, al cobece10BaHus
HalMOHAJIN3Ma, KceHohooum, MNPaKTHYCCKUM
5,6,7,8,9 (11.6.3)
JWMICKPHMHHALMA 10 COLMATBHBIM, | paboTam
PEJIUTHO3HBIM, PACOBBIM, (1.5.2)
HalMOHAJIbHBIM MMPU3HAKaM
JIP0O3 CriocoOHOCTH (hOPMHUPOBATH Bompocsr
POCCHUICKYIO TPaXJaHCKYIO cobecenoBanus
UIACHTUYHOCTH, MIATPHUOTHU3MA,
YBAKEHHUS K CBOEMY HAPOJLY, 3ajanue K 5,6,7,8,9 (11.6.3)
YYBCTBA OTBETCTBCHHOCTH IIEPE/I MMPAKTUYCCKUM
Ponunoi, ropaoctu 3a cBoit Kpai, pabotam
cBOI0 Poauny, cBOM A3BIK U (11.5.2)
KyJIbTYPY, IIPOLLIOE M HACTOSIIEE
MHOT'OHAI[MOHAJILHOTO HAPOo/1a
Poccun
JIP04 CnocoGHOCTh (HhOpMHUPOBATH Bompockr
IIEHHOCTHOE OTHOIIEHHE K cobecen0BaHus
rOCYIapCTBEHHBIM CHMBOJIAM, 3aanme K
HUCTOPUYECKOMY U PUPOJTHOMY HpiKTH‘I ECKHM 5,6,7.8,9 (H'6‘3)
HACJIE/INIO, TIAMSTHUKAM, 6
TpaauumsiM HapoaoB Poceun, paboram
JocTmkeHusM Poccun B Hayke, (m.5.2)
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U
Tpyze
JIPOS5 Crioco6HOCTH (hopMUPOBATH 3aganue K Bompocsr
3710poBbIii 1 Gesonactblit 0Opas MPAKTUYCCKUM | cOOeCeIOBaHMS
JKU3HH, OTBECTCTBCHHOTO
pabotam 5,6,7,8,9 (11.6.3)
OTHOIICHHS K CBOEMY 3710POBBIO
(n.5.2)
JIPO7 CrnocoOHOCTh K aKTMBHOM 3 Bompocsr
JIeATeTbHOCTH TEXHOJIOTHUECKON 1 aIaHnC K coBece10BaHHS
COLIMAJIbHOW HANPaBJIEHHOCTH, NPpaKTU4YCCKUM
! p p 5,6,7,8,9 (1.6.3)
CIIOCOGHOCTh HHUIIMUPOBATH, paboram
[UIAHKPOBATH U CAMOCTOSATEIBHO (11.5.2)

BBITIOJIHATD TaKYIO JCATCIIBHOCTD




JIPO8 MHTEPEC K PasiniHbIM cepam 3amanue K Bompocsr

PO eCCHOHANBHOMN AESITENFHOCTH PAKTHYECKHM | cOOEeCeI0BaHMs
pabotam 5,6,7,8,9 (11.6.3)
(m.5.2)

JIP10 CriocoOHOCTH COBEPIICHCTBOBAHUS 3ananue K Bompocsr
z;‘;:;);sz E;HCT;Z;?;’;:OH IPaKTHYECKUM | COOeCen0BaHuUs
B3aUMOJEHCTBUS MEXIY JIOAbMU U p aboram 5’6’7’8’9 (H'6'3)
MO3HAHUS MHpa (m.5.2)

JIP11 CrnocoOHOCTh OCO3HAHMS LEHHOCTH BOHpOCLI
HayqHOH ACATCILHOCTH, | 33 1aHme K cobeceoBaHuUs
TOTOBHOCTh OCYIECTBIIATH
0 Y npakTudeckum | 5,6,7,8,9 (1.6.3)

POEKTHYIO M HCCIIEAOBATEIBCKYIO
JeATeIbHOCTh MHAWBUAYAJIbHO U B paboram
rpyimme (n.5.2)

MPO1 YMETh CaMOCTOSATEIBLHO BOHpOCI)I
¢opmynnposats 1 . cobeceoBaHus
aKTyaJIM3UpOBaTh NpooIeMy,

g 5,6,7,8,9 (11.6.3)
paccMmaTpuBaTh €€ BCECTOPOHHE, 3aganue K
OTIPEAEIATH LIENH JICSTENbHOCTH, NPaKTHYECKNM
3aJ[aBaTh MapaMeTPhl U KPUTEPUH 6
UX JOCTHKEHHS, BHOCUTD paboTam
KOPPEKTHBBI B €S TEIBHOCTD, (m.5.2)
OLICHNBATb COOTBETCTBHE
PEe3yJITAaTOB LEJIsIM, OLICHUBATh
PHCKH TIOCTENCTBUIT eI TeIbHOCTH

MPO0O2 BIIAJICTh HABBEIKAMH y4eOHO- 3amaHue K BOHpOCBI
sesremmoctn, wamkasn | PATIECKIM | CoOeceAORaI
paspemeHns npoOieM B 00IacTH paboTam 5,6,7,8,9 (11.6.3)
ouosoruun (n.5.2)

MPO6 YMETh UHTETPUPOBATH 3HAHUS U3 3amanue K BOl‘IpOCH
2331“’“‘ TpeMETHEIX obnacTeit MPAKTHYECKAM | cOOeceOBaHMs

HOJIOTUH
paboTtam 5,6,7,8,9 (11.6.3)
(1.5.2)

MPO0O9 CO3[1aBaTh TEKCTHI B PA3JIMYHBIX 3 Bormpocst
(opmarax ¢ y4eToM HazHAYEHUS a7laHue K coBece10BaHHS
nH}opManum u neneBon MMPAKTUYCCKUM

5,6,7,8,9 (11.6.3)
ayANTOPUH, BBIOUpAs paboram
ONTHUMaJIbHYIO hopmy (11.5.2)
MIPEACTAaBICHNUS U BU3YyaJIU3allnu

MP11 HCIO0JIB30BaTh CPENICTBA BOHpOCLI
WHGOPMAMOHHBIX 5 cobecenoBanus
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHn KOTHUTUBHBIX, 3aznamue K 5,6,7.8,9 (H'6'3)
KOMMYHHMKAaTHBHBIX 1 IMPAKTUYCCKUM
OpraHM3aIlOHHBIX 3aJ1a4 C paboram
coOuroicHIEM TpeOOBaHHI (H 5 2)

SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI,
pecypcochepexeHu s, MPaBOBBIX U




9THYECKUX HOPM, HOPM
WHPOPMAMOHHON O€30MTaCHOCTH

MP18 pa3BUBaTh CIIOCOOHOCTH IOHMMATH 3amanne K BOHpOCH

MHp € TIOSHIIH APYroro HeI0BeKa | ypagrrgeckuM | coOeCcem0BaHUS
pabotam 5,6,7,8,9 (11.6.3)
(n.5.2)

T11P602 CriocoOHOCTH (POPMHUPOBATH Bompocsr
YMEHUSI PACKPBIBATH COACPKAHKE cobeceoBaHus
OCHOBOIIOJIArAFOIIUX
OMOJIOrMYEeCKUX TEPMUHOB U 5,6,7,8,9 (H'6'3)
MOHSTHIA: )KH3HB, KIETKA, TKaHb,

OpraH, OpraHu3M, BUJI, TOMYJISIIHS,
3KOCHCTeMa, OMOIIEH03, Guochepa; 3ananue K
MeTaboni3M (0OMEH BeIIecTB U NPaKTHYCCKUM
NPEBPALLCHAE SHEPIHH), TOMEOCTa3 | paboTam
(camoperymsmust), OucuaTe3 OenKa, (11.5.2)
CTPYKTYPHAsI OpPraHU3aIlHsl dKUBBIX
CHCTEM, TUCKPETHOCTD,
CaMOBOCIIPOHM3BE/ICHUE
(perpoayKIusi), HacJIeJCTBEHHOCTb,
U3MEHYMUBOCTDH, POCT U pa3BUTHUC,
YpPOBHEBAsI OpraHU3aIHs
Tema 1.3 JIP09 CriocoGHoCTh popMUpOBATH 3amanue K Bompocsr
[TpakTrueckoe MHPOBO33PCHHC, COOTBCTCTBYIOCE | mnakTHyeckUM | coOece0BaHuUs
COBPEMEHHOMY YPOBHIO Pa3BUTHS
amstre Ne3 P Y YPOBHIO P paboram 11,12,13 (11.6.3)
HAYKH 1 OOIIECTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha JIHANIOTe KYJIbTYP, (.5.2)
CMOCOOCTBYIOMIET0 OCO3HAHHUIO
CBOETO MECTA B MOJIUKYJIBTYPHOM
MHPE YHCIIE C HCTIOIb30BaAHIEM
COBPEMCEHHBIX JJICKTPOHHBIX
00pa3oBaTeNIBHBIX PECYPCOB

JIP11 CrocoOHOCTh OCO3HAHUS LIECHHOCTH BOHpOCBI
HayqHOH ACATEILHOCTH, | 33 maHue K cobecemoBaHUs
TOTOBHOCTh OCYIIECTRIATH

I npaktuueckum | 11,12,13 (11.6.3)
MPOEKTHYIO U HCCIEN0BATEIbCKYIO
ACATCIIBHOCTL MHAWBUAYAJIbHO U B pa6OTaM
rpymme (n.5.2)

MPO5 YMETb EPEHOCUTh 3HAHUSA B 3amanne K Bomnpocsr
NO3HABATEILHYIO M NPAKTHYECKYIO | ipakTyecKuM | cOOECeI0BAHHS
001aCTH KU3HEAEATEITFHOCTH

A paboram 11,12,13 (1.6.3)
(n.5.2)

MPO6 YMETh UHTETPUPOBATH 3HAHUS U3 3amanue K BOI‘IpOCLI
PAsHEIX MPEAMETHLIX 0OmacTett MPAKTUYECCKUM | cOOeCeIOBaHMS
OunoJIoTUN

pabotam 11,12,13 (11.6.3)
(n.5.2)

MPOS8 BJIAJICTh HaBBIKAMU ITOITYyYCHUS 3amanue K BOHpOCbI
popva TN | mpassecxin | codeceonai
OCYILIECTBJISAITH IIOUCK, aHAJIN3, p aboram 1 1’12’13 (H'6'3)
CHCTEMATH3ALHIO 1 (m.5.2)




HHTEpIpETannio HHPOpMaLUU
Pa3IHYHBIX BUAOB U HopM

MPEACTABICHUS
MP18 pa3sBHBaTh CIIOCOOHOCTh IIOHMMATh | 3a7jaHUE K Bormpocst
MHp € TIOSHLIH IPYTOTo HEA0BEKA | haktyeckuM | cOOeCeI0BaHUs
pabotam 11,12,13 (11.6.3)
(n.5.2)
I11P603 CrocoOHOCTH (POPMHUPOBATH Bompocsr
YMEHUS PACKPBIBATh COJICPIKAHUE 3ajanue K cobece0BaHus
OCHOBOTIONIAraloMIX NPaKTHYECKUM 11,12,13 (1.6.3)
OHMOJIOTUYECKUX TCOPHIA U TUIIOTE3: 6 T
KJIETOYHOM, XPOMOCOMHOH, padoTaMm
MYTaLlMOHHOM, HBOJIIOLIMOHHOH, (115-2)
MIPOUCXOKACHHS KU3HHU U YEIOBEKA
11P604 CrocoOHOCTH (POPMHPOBATH Bompocsr
YMEHHs pacKphIBATh cobece10BaHus
gg;iﬁiﬁiiii?iﬁm 54 Jajiaue k 1 1’12’13 (H'6‘3)
IPaKTUIECCKUM
3akoHoMepHocTH (I'. Mengens, T. 6
Moprana, H. 1. BaBunosa, paboTam
3.I'ekkens, ® Mromiepa, K. Bapa), (m.5.2)
U MX PUMEHUMOCTH K YKHBBIM
cucTeMam
T1PGO7 CriocoOHOCTE pemiaTh BOHpOCI)I
OUOJIOrUYeCKUe 3a/1a4u, cobecenoBaHus
COCTABJIATh TCHOTHUIIMYCCKUC 38.)13.HI/IC K 11 12 13 (H 6 3)
5 s Ve
CXEMbI CKPCHIMBAHUA IJIA PAa3HBIX HpaKTI/IquKHM
THUIIOB HACJICAOBAaHUS MMPU3HAKOB Yy 6
OpPraHUu3MOB, COCTABIISATH CXEMBbI paboTam
MIEPEHOCa BEIIECTB U SJHEPTHH B (m.5.2)
9KocUcTeMax (IeMU MUTAHHS,
MUTIEBBIC CETH)
Paznen 2. Ctpoenne u pyHKIIMU opraHu3Ma
Tema 2.3 JIPO8 MHTEpEC K Pa3iuIHbIM chepam 3ajgaHue K Bormpocst
[TpakTrueckoe npoeccHOHANbHO NeATENLHOCTH MPAKTHYECKUM | coOecenoBaHms
3aasTHEe Ned pabotam 25,26 (11.6.3)
(n.5.2)
JIP09 CriocoOHOCTH (POPMHUPOBATH Bompocsr
MHPOBO33pEHHE, COOTBETCTBYIOIIEE cobece0BaHus
COBPEMECHHOMY YPOBHIO Pa3BUTHS
HayYKH 1 OOLIIECTBEHHOHN MPAKTUKH, 3ajanne K 25,26 (H'6'3)
OCHOBAHHOI'O Ha AWayiore KyjabTyp, | [IPAKTUYCCKUM
CIIOCOOCTBYIOILETO OCO3HAHHIO paboram
CBOEr0 MECTA B MOJUKYJIBTYPHOM (H. 5'2)
MHPE YHCIIE C UCIIOJIb30BAHUEM
COBPEMEHHBIX JJICKTPOHHBIX
00pa3oBaTEIBHBIX PECYPCOB
JIP10 CHOCOGHPCTL COBepIHeHC}“BOBaHI/IH 3amanue K BOHpOCBI
o o0t pacrsecian | coseceionus
B3aMMOJICHCTBUS MEXTY JIIOABMU U P aboram 25,26 (H'6'3)
TTO3HAHUS MHUpa (m.5.2)




MPO1 YMETBh CAMOCTOSITEITBLHO BOHpOCbI
¢opmynnposats 1 cobecenoBanus
aKTyaJIH3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE, 3amanue K 25,26 (11.6.3)
ONpEAEIIATh LENU AESITEIbHOCTH, [PAKTHYECKHM
3a/1aBaTh apaMeTpbl U KPUTEPUHU 6
UX JOCTHKEHHsI, BHOCUTH paboTam
KOPPEKTHBHI B 1€ TETLHOCTD, (m.5.2)

OLIEHUBATb COOTBETCTBHUE
pe3yabTaToB LEJSIM, OLIEHUBATh
PUCKH NOCIIEICTBUH NesITeIbHOCTH

MPO0O2 BJIA/IETh HAaBBIKAMH y4eOHO- 3amanne K BOHpOCH
HCCIIEI0BATENbCKON U IPOEKTHOU NPaKTHYECKHM cobecenoBanus
JESTENIbHOCTH, HaBbIKAMU 6 25,26 (11.6.3)
paspemerns mpobieM B 00IacTu paboTam > ILO.
Ouonoruu (m.5.2)

MPO3 BBIABJIATH IPUYUHHO- BOl‘IpOCbI
CIICZICTBEHHBIE CBSI3U U cobece10BaHus
aKTyalIM3UpOBaTh 3a/1ady, 3amanne K
BBIJIBUTaTh TUIIOTE3Y €€ PELICHMUS, [IPaKTHYECKAM 25,26 (H'6'3)
HaXOJUTb apIyMEHTHI IS 6
JI0Ka3aTeNbCTBA CBOUX paboTam
YTBEP>KJIEHUM, 3a1aBaTh (m.5.2)
rnapaMmeTpsl U KpUTEPUU PELIEHUS B
oOiact OMoIorUn

MP0O4 AHAJIM3UPOBATH NTOJyYEHHBIE B 3amanue K Bomnpocsl
XOJIe PeLIeHN 3aa4H pe3yIbTaThl, NPaKTHYECKUM cobece10BaHuUs
KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH paGOTaM 25,26 (H’6'3)
HM3MEHEHHE B HOBBIX YCIOBHUAX (m.5.2)

MP0O9 C03/1aBaTh TEKCTHI B Pa3IMYHBIX 3 BOHpOCBI
(dopmaTax ¢ ydeToM Ha3HAUYCHUS aJlaHuC K cobecen0oBanus
UH(OPMALIUH U LIEJIEBON MIPaKTHYCCKUM 25,26 (11.6.3)
ayJIUTOpUH, BEIOMpas paboTtam > ILO.
ONTUMAJIBHYIO GOpPMY (1.5.2)

HPEACTaBICHUS U BU3YyaIN3aI[iH

MP13 MIPUHUMATD LEIH COBMECTHOM BOHpOCBI
JIeSITEIbBHOCTH, OPTraHU30BbIBATH U cobecen0Banus
KOOPJAUHHPOBATH JEHCTBHUA 10 &8 3ananue K 25,26 (11.6.3)
JNOCTUKEHHUIO: COCTABJIATH IUIAH MMPAKTUYCCKUM > e
JEHCTBUIL, pacpenesiTh POIH ¢ pabotam
y4€TOM MHEHUI y4aCTHHUKOB, (1.5.2)
00CYyXIIaTh pe3yIbTAThI
COBMECTHOI1 paboTHI

MP15 OCYIIECTBIISITh MO3UTUBHOE 3amanue K BOl‘IpOCLI
CTpaTEeTHYECKOE MOBECHNE B NPaKTHYECKUM cobece0BaHus
Pa3IUYHBIX CUTYaLUSX, POSIBIISTD
TBOPYECTBO M BOOOpaXXEHHUE, OBITh padoTam 25,26 (1.6.3)
MHUALUATUBHBIM (m.5.2)

I1P607 CriocoOHOCTH peniath 3ananue K Bompocsr
OHOIIOTHYECKHE 3a/1aUH

A, MpaKkTHYeCKUM | COOEecenoBaHus
COCTaBJISITh TEHOTUIIHYECKUE 6 25,26 (11.6.3)
CXEMBI CKPEIMBAHNYS I PA3HBIX paboTam ’ o
TUIIOB HACJIEOBAHUS [IPU3HAKOB Y (m.5.2)




OpraHU3MOB, COCTaBIISITh CXEMbI
MepeHoca BeIeCTB U SHEPTHH B
sKocucTemMax (IeMu MUTAHHS,
MTUTIIEBBIC CETH)

Tema 2.4
IIpakTrueckoe
3agsTue Nos

JIP10 CrnocoOHOCTh COBEPIICHCTBOBAHMUS 3amaHue K Bormpocsr
e e npamicean | cobecetonas
B3aMMOJICHCTBHS MEXIY JIOABMU U p aboram 27’28 (H'6'3
O3HAHUS MUPa (n.5.2)

JIP11 3anaHue K Bompocst
3aiaHue K IPaKTHYECKUM

AGOTaM MPAKTUYECKUM | cobeceoBaHMs
?H 5.2) pabotam 27,28 (1.6.3
e (n.5.2)
MPO1 3amanue K Bomnpocsr
3amaHue K NPaKTHYECKUM
AGOTaM MPAaKTHYECKUM | cobeceqoBaHus
l(f’n 5.2) paboram 27,28 (11.6.3
. (n.5.2)
MPO2 3agaHue K Bompocskl
3amaHue K NPakKTHYECKUM
AGOTAM MPAKTUYECKAM | cOOeceOBaHMs
I()n 5.2) paboram 27,28 (11.6.3
e (n.5.2)
MP04 3anaHue K Bormpocst
3amaHue K MPakKTHYECKUM
AGOTaM MpaKTUYECKUM | coOecenoBaHus
I()n 5.2) paboTtam 27,28 (1.6.3
o (n.5.2)
MP18 3ananue K Bomnpocsr
3anaHue K NpakKTHYECKUM
AGoTaM MpaKTUYECKUM | coOecenoBaHus
l(jn 5.2) pabotam 27,28 (1n.6.3
o (m.5.2)
I1P602 3amaHue K Bomnpocsr
3aiaHue K NpakKTHYECKUM
AGoTaM MPAKTHYECKUM | coOecenoBaHMs
1(°H 5.2) paBotam 27,28 (11.6.3
e (n.5.2)
[1P604 3amanue K Bomnpocsr
3amaHue K MPaKTHYECKUM
AGOTAM MPAKTUYECKUM | coOeceqoBaHuMs
?H 5.2) paBoram 27,28 (11.6.3
e (n.5.2)
[1P607 3amanue K Bormpocst
3amaHue K MPakKTHYECKUM
AGOTAM MPAKTUYECKUM | coOecenoBaHuMs
?H 5.2) paBoram 27,28 (11.6.3
e (n.5.2)
ITPO0S CriocoOHOCTh KPUTHYECKH 3aganue K Bormpocst
Grosormmecxoro conepwans, | IPAKTAECKIN | COGECEOBIA
BKJIIOYAOIIYIO TICEBIOHAYYHbIE paboram 27,28 (1.6.3




3HAHUS U3 Pa3IMIHBIX
HCTOYHHUKOB(CPEACTBA MAacCOBOI
nHpopManny, HAy4YHO-TIOMYIISIPHBIE
MaTepHalibl); HHTEPIPETHPOBATD
STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEAOBAHMMI B OMOJIOTHH,
MeIULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh MIO0ANTBHEIC
9KOJIOTHYECKHUE MTPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO
OTHOIIICHHIO K HUM COOCTBCHHYIO
MO3HIIUIO

(n.5.2)

Tewma 2.5
[IpakTuueckoe
3aHsATHEN6

JIP09 Crioco6HOCTH (POPMHPOBATH Bompocsr
MHPOBO33PEHHUE, COOTBETCTBYIOIIEE cobece10BaHus
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyYKH 1 OOLIECTBEHHOM MPAKTHKH, 3aanue K 29,30 (m.6.3)
OCHOBAHHOI'0 Ha AMAJIOre KyJIbTyp, IMPAKTUYCCKUM
CIIOCOOCTBYIOILIETO OCO3HAHHIO paboram
CBOEr0 MECTa B MOJUKYJIbTYPHOM (1.5.2)

MHPE YUCIIE C UCTIOIb30BAHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa3oBaTEIBHBIX PECYpPCOB

JIP10 CriocoOHOCTE COBEPIICHCTBOBAHUS 3agaHue K BOHpOCI)I
SI3BIKOBOM M YMTATENIBCKON [PAKTHYECKIM cobece10BaHus
KYyJIBTYPBI KaK CPEACTBA
B3aMMOJICHCTBUS MEXIY JIOABMU U pa6OTaM 29’30 (H'6‘3)
O3HAHUS MUPa (n.5.2)

MPO1 YMETh CAMOCTOATEIBHO BOl‘IpOCH
bopmynuposats u s cobecemoBaHus
aKTyaJM3UpOBaTh MPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE, 3amanue K 29,30 (H‘6'3)
ONPENENATh LENU AEITENbHOCTH, [PaKTHYECKIM
3a71aBaTh NapaMeTpbl U KpPUTEPUN 6
HUX JOCTHKEHHsI, BHOCUTH paboTam
KOPPEKTHUBHI B JIEATEIBHOCTD, (m.5.2)

OLIEHUBATh COOTBETCTBUE
pe3yJbTaToB LENsAM, OLICHUBATh
PUCKU TIOCIIECTBUM JIEATENILHOCTH

MPO0O3 BBISABJISITH IPUYHUHHO- BOHpOCBI
CJIEICTBEHHBIE CBSI3U U cobece10BaHus
aKTyaJM3UpOBaTh 3a7a4y, 3amanue K 29,30 (11.6.3)

R .0.
BBIJIBUraTh TUIIOTE3Y €€ PELIEHNUs, [PAKTHYECKIM
HaxOJWThb apTyMEHTBI [ 6
JIOKa3aTeJIbCTBA CBOMX paboTam
YTBEPKIACHHM, 3a]1aBaTh (m.5.2)
TapaMeTpbl U KPUTEPUU PEIICHUS B
oOnactu 6moorun

MPO5 YMETb IEPEHOCUTh 3HAHUSA B 3agaHue K Bomnpocsl
“gwaBaTem’HyK’ 1 HPAKTHACCKYIO | mhakTHYECKUM | coOeceT0BaHMS
00J1aCTH KU3ZHEIESITEIBHOCTH

A pabotam 29,30 (11.6.3)
(n.5.2)

MP13 MIPUHUMATD LIETH COBMECTHON 3ajanue K BOHpOCBI
ot | mpaTICcr | SOecezona
JIOCTHYKEHHIO: COCTABJIATH IUIaH paboram 29,30 (m.6.3)




JIEUCTBHI, paclpeaessiTh POJIH C
y4€TOM MHEHUH y4aCTHUKOB,
00CyX/1aTh pe3yIbTATHI
COBMECTHOI1 paboTHI

(m.5.2)

MP14 KOOPJIUHUPOBATEL U BBIIOJIHATE 3amaHue K Bompocsr
paboTy B yCIOBHSIX peasIbHOIO, NPaKTHYECKIM cobece0BaHus
BUPTYaJIbHOTO U
KOMOHMHHUPOBAHHOTO pa60TaM 29.30 (H'6'3)
B3aUMOJIeHCTBUSA (m.5.2)

MP16 IIPUHAMATh MOTHBBI U apPTYMEHTHI 3amanne K Bompocsr
ApYruX JIONCH IpH aHaI3e HPaKTHYECKHM | cobecemoBaHus

€3yJIbTaTOB JEATEIbHOCTH
pesy 8 paGoTam 29,30 (11.6.3)
(n.5.2)

MP18 pa3BHBaTh CIIOCOOHOCTh IIOHMMATh | 3aaHUE K Bompocsr

MHp € TIOSHIIH APYroro 4eI0BeKa | ppagrpgeckuM | coOecem0BaHuUs
paboram 29,30 (11.6.3)
(n.5.2)

I1P604 Cnocob6nocTh popmMHupoBaTH Bompocsl
YMEHUS PacKpHIBaTh cobece0BaHus
OCHOBOIIOJIAraroIue 3anaHue K 29,30 (1.6.3)

R .0.
OMOJIOTNYECKUE 3aKOHBI 1 NPAKTHYECKIM
3akoHoMepHocTH (I'. Mengens, T. 6
Moprana, H. 1. BaBunosa, paboTam
3.I'ekkens, @ Mromrepa, K. Bapa), (m.5.2)
U X IPUMEHUMOCTb K SKUBBIM
cucreMam

TTP608 CriocoOHOCTh KPUTHYECKU Bompocsr
OLIEHNBATh UH(OPMALUIO cobecenoBaHus
OHOJIOTMYECKOTO COJIepKaHU,

P 29,30 (11.6.3)
BKJIIOYAIOIIYIO TICEB/IOHAYYHBIE
3HAHUS U3 Pa3INIHbIX
WUCTOYHHUKOB(CpPEACTBA MaCCOBOM
UH(OPMALUY, HAYYHO-TIOIYISPHbIE 3ajanue K
MaTepHalbl); HHTEPIIPETUPOBATH MMPAKTUYCCKUM
STHYECKHUE aCTEeKThl COBPEMEHHBIX | paboTaM
HccIeJOBaHHUi B OMOJIOTHH, (1.5.2)
MeIUIMHE, ONOTEXHOJIOTHH;
paccMaTpuBaTh II00anbHbIe
9KOJIOTHYECKHUE MTPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO
OTHOIIICHNIO K HUM COOCTBEHHYIO
MTO3UIIHIO
Tema 2.6 JIPO3 | Crocobrocts dopmuposars Bormpock
[TpakTrdeckoe POCCHHMCKYIO I'PAXKAAHCKYTO co0eceToBaHus
UIEHTUYHOCTH, IATPUOTU3MA,
o
3aasTHE No7 YBAKEHH K CBOEMY HADOLLY, 3aganue K 31,32 (11.6.3)
4YYBCTBA OTBETCTBEHHOCTH MEPE]T MMPAKTUYCCKUM
Ponunoii, ropaoctu 3a cBoit Kpaid, pabotam
cBo10 PonuHy, CBOH SI3BIK U (11.5.2)

KYJbTYPY, IPOILIOE U HACTOSIIICE
MHOTOHAITMOHATHPHOTO Hapoaa
Poccun




JIP04 Crioco6HOCTh (hOPMHPOBATH Bompocsr
LIEHHOCTHOE OTHOLIEHHUE K cobecenoBanus
rOCYAAapCTBEHHBIM CUMBOJIAM, 3amanue K 31,32 (1.6.3)
HCTOPUYECKOMY W IIPUPOJTHOMY [PaKTHYECKIM i o
HaCJIEIUI0, NaMATHHKAM, 6
TpaguuusaM Haponos Poccun, padoTaMm
JnoctikeHusiM Pocecuu B Hayke, (m.5.2)

HCKYCCTBE, CIIOPTE, TEXHONOTUAX U
Tpyne

JIPOS MHTEpEC K Pa3iuYHbIM chepam 3agaHue K Bomnpocsl

po(eCCHOHATBHOM NeSTeTFHOCTH IPAKTHYCCKUM | COOECe[0BaHMS
paboram 31,32 (.6.3)
(n.5.2)

JIP09 CrocoOHOCTH (POPMHPOBATH Bompocsr
MHPOBO33PEHUE, COOTBETCTBYIOLIEE cobecen0oBanus
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIECTBEHHON TIPAKTHKH, 3ananue K 31,32 (1.6.3)
OCHOBAHHOI'0 Ha AMAJIOre KyJIbTyp, IMPAKTUYCCKUM
CIIOCOOCTBYIOILETO OCO3HAHHIO paboTam
CBOET0 MecTa B MOJIUKYJIBTYPHOM (11.5.2)

MHpE YHCIIE C UCTIOTIb30BAHUEM
COBPEMEHHBIX MEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

JIP10 CriocoOHOCTE COBEPIICHCTBOBAHUS 3agaHue K BOHpOCI)I
rsonoi TN | npacreckn | Cofeceonain
B3aUMOJIEHCTBUS MEXY JIIOABMU U p aboram 31 ’32 (H'6'3)
MO3HAHUS MHUpa (m.5.2)

JIP11 CnocoOHOCTh OCO3HAHUSA Bomnpocsr
LIEHHOCTH HAay4YHOU Sananne cobeceoBaHUsA
JEATEIIbHOCTH, TOTOBHOCTh pAKTHIeCKHM 31,32 (11.6.3)
oC CCTBJIATH IIPOCKTH u
HCZJIIHG P yro paboTtam

JOBATCJIILCKYIO (H 5 2)
JIESITEIIbHOCTD .
HWHAUBUAYAJIBHO U B I'PYIIIIC

MP0O4 AHAJIM3UPOBATH ITOIyYEHHBIE B 3amanue K BOl‘IpOCH
XOJIe PEIIEHHS 3a/[a41 PE3YIBTATRI, | DPaKTHYECKHM cobece0BaHus
KPUTHYECKH OIICHUBATH UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH pa60TaM 31,32 (H'6'3)
HM3MEHEHHE B HOBBIX YCIIOBHAX (m.5.2)

MPOS8 BJIAJI€Th HABBIKAMU IIOJIy4YEHHUS BOI‘IpOCBI
nH(pOopManny U3 UICTOYHUKOB Sanamme K cobecen0Banus
Pa3HBIX TUIOB, CAMOCTOSITEIBHO A 31,32 (1.6.3)
OCYIICCTBJISITh ITOMCK, aHAJIN3, MMPAKTUYCCKUM > U
CHCTEMaTH3aLUI0 U pabotam
HHTEpIpeTannio HHPOpMaIuu (11.5.2)

Pa3IMYHBIX BUAOB U HOpM '
MIPECTaBICHUS

11P603 Crioco6HOCTh (hOPMHPOBATH 3aganue K Bompocsr
YMEHUS PacCKpHIBATh COJIEPKAHUE HPAKTHUECKIM cobece0BaHus
OCHOBOMNOJIATaOIUX 31,32 (1.6.3)
OMOJIOTMYECKHX TEOPHIA U TUIIOTES: paboram ’ o




KJIETOYHOM, XpPOMOCOMHOM,
MYTaLlMOHHOM, HBOJIIOLIMOHHOH,
TIPOUCXOXKACHNUS KU3HU U YeIIOBEKA

(n.5.2)

ITP605

CriocoOHOCTH TPUMEHEHUS
OCHOBHBIX METOJIOB HAyYHOTO
TIO3HAHMS, HCTIOJIb3YEMBIX B
Onosoruu: HaOIOEHUS U
OITCaHMS )KUBBIX CHCTEM,
TIPOLIECCOB U SIBJICHUN;
OpraHM3aIMU U IPOBEACHUS
OMOTIOTUIECKOTO IKCIEPHMEHTA,
BBIIBIDKCHUS THIIOTE3, BBIABICHUS
3aBUCHMOCTH MEXKIY
HCCIIETyeMbIMH BETHNIMHAMH,
OOBSCHEHHSI HOTYYCHHBIX
pe3ynbTaToB U popMynHpoBaHUs
BBIBOJIOB C HCIIOJIb30BaHUEM
HAy4YHBIX IOHATUH, TEOPUN U
3aKOHOB

3aganue K
PAKTHYCCKUM
pabotam

(n.5.2)

Bompocst
cobeceoBaHUsA
31,32 (11.6.3)

I1P607

Cnoco6HocTh penath
OHOTIOTHYECKHE 3a1a4H,
COCTaBJIATh TCHOTUIIHIECKUE
CXEMBbI CKPEIINBaHMS IS Pa3HBIX
THUIIOB HAacJIEJOBAaHNS IPU3HAKOB y
OPTaHW3MOB, COCTaBIISITH CXEMBbI
NepeHoca BEIIECTB U SHEPTUH B
9KOCHCTeMax (ILIeH MUTaHus,
MIUIIEBBIE CETH)

3amanue K
PaKTUYCCKUM
paboram
(n.5.2)

Bormpocsr
cobeceoBaHUsA
31,32 (11.6.3)

Pa3nen 4. Dxomorus

Tema 4.2
IIpakTrHueckoe
3aHATHE Ne§
IIpakTrHueckoe
3aHATHE Ne9

MP 02

BJIaJICTh HaBbIKaMH yqe6Ho-
UCCJIEJOBATENILCKOM U IPOEKTHOM
JCATCIBHOCTHU, HABBIKAMHU
pasperienus npobyeM B obracTu
onororuu

3amanune K
MPAKTHYICCKUM
pabotam
(n.5.2)

Bormpocst
cobeceroBaHUsA
46,47,48 (11.6.3)

MP 03

BBISBJIATh IPUUUHHO-
CIICZICTBEHHBIE CBA3H U
aKTyalIH3UpOBaTh 3a/ady,
BBIJIBUTATh TUIIOTE3Y €€ PEeIIeHHs,
HAXOJWUTh apTyMEHTHI IS
JIOKa3aTeNIbCTBA CBOMX
YTBEPKACHUI, 3a1aBaTh
rapaMeTphl U KPUTEPUH PEIICHHS B
oOnactu 6moorun

3amanune K
MPAKTUICCKIM
pabotam
(n.5.2)

Bormpocsr
co0eceoBaHus
46,47,48 (1.6.3)

JIP09

Cnocob6nocTs popmMHupoBaTH
MHPOBO33pEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayYKH 1 OOILIIECTBEHHON IPAKTHKH,
OCHOBAHHOTO Ha JJUAJIOTe KYJIBTYP,
CIIOCOOCTBYIOLIEr0 OCO3HAHUIO
CBOETO MECTA B MOJIUKYIBTYPHOM
MHp€ YHUCIIe C HCIOJIB30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

3amanue K
MPAKTUICCKIM
pabotam
(n.5.2)

Bormpocsr
co0eceToBaHus
46,47,48 (11.6.3)




JIP10 Croco6HOCTE COBEPLICHCTBOBAHMA | 3aqaHue K Bormpocst
z;‘;:g;;z E;“g;g;g;’;:(’“ IPaKTHYECKUM | COOECe0BaHNUs
B3aMMOJICHCTBHS MKy JIOIBMH U padoTam 46,47,48 (11.6.3)
TIO3HAHMSA MHPA (1.5.2)

JIP11 CriocoOHOCTh OCO3HAHUS IICHHOCTH BOHpOCLI
Hay4HOU ACATENBHOCTH, | 3a1aHUe K cobece10BaHus
TOTOBHOCTh OCYILIECTBIISITh

IPaKTU4YCCKUM
IIPOCKTHYIO M HCCIEI0BATEIBCKYIO P 6 46,47,48 (11.6.3)
JeATENBHOCTs MHAMBHAYanpHO W B | PA00TaM
rpymme (m.5.2)

JIP12 CriocoOHOCTB K (OPMHPOBAHUIO Bomnpocsl
9KOJIOTHUECKOH KYJIBTYPBHI, Sananme K cobecen0oBanus
TIOHUMaHHS BIMSHUS COLIMAIBHO- A 46.47.48 (11.6.3
9KOHOMHUYECKHUX IIPOLIECCOB Ha IMPaKTUICCKUM > (H‘ ’ )
COCTOSIHME TIPUPOJHON U pa6OTaM
COLIMAJIHON CpefIbl, 0CO3HAHHE (11.5.2)

J100aFHOTO XapaKkTepa
9KOJIOTUYECKUX MPOOIEM

JIP14 CriocoOHOCTH IPOTHORUPOBATH 3amanue K BOHpOCI)I
HeOIaronpuATHBIE YKOJIOTHIECKHE IPAKTHYCCKUM | cOOeCe[0BaHIs
TIOCIIEACTBHS PEIPUHIMACMBIX
JIECTBHI, MPEJOTBPAILATh UX p aboram 46’47’48 (H’6'3)

(n.5.2)

MPO04 aHAJIM3UPOBATH IIOJTYYEHHBIE B 3agaHue K Bomnpocsr

)Izo,ue peIeHus 3aa4n pe3yIbTaThl, NPaKTHYECKUM cobecen0Banus
PUTHYECKH OLIEHUBATh UX

JIOCTOBEPHOCTD, TPOTHO3UPOBATH pa60TaM 46,47,48 (1.6.3)

U3MEHEHHE B HOBBIX YCIIOBUAX (m.5.2)

MPO5 YMETb EPEHOCHTh 3HAHHUS B 3aganue K Bormpocst
H(6’3HaBaTem’HyI° 1 HPAKTHACCKYIO | ppakTHUeCKUM | coOeceToOBaHHS
00J1aCcTH KU3HEAEATETLHOCTH

pabotam 46,47,48 (11.6.3)
(n.5.2)
MPO6 YMETb HHTETPUPOBATH 3HAHHS U3 3aganue K Bomnpocsr
gammx MpeMETHEIX obnacTeit MPAKTHYECKUM | coOeceqoBaHMs
HOJIOTUH
pabotam 46,47,48 (11.6.3)
(n.5.2)

MPO0O9 CO3/1aBaTh TEKCTHI B Pa3IUYHBIX 3aI[aHI/Ie < BOHpOCBI
¢>0(;I))M3Tax C Y9eTOM Ha3HaUCHM A oCKIIM coBeceoBaHus
nHGOPMALNH H LEIEeBOH

p . 46,4748 (11.6.3)
ayJluTOpUH, BbIOUpas pabotam
onTUMabHYI0 Gopmy (1.5.2)
MIPECTABICHAS U BU3YyalIH3allnI

MP10 OLICHUBAaTh AOCTOBEPHOCTS, | 3anappe K Bonpocm
JIETUTUMHOCTh  MH(OpManmy, ee NPAKTHYECKIM cobece10BaHus
COOTBETCTBUE IIPaBOBBIM u
MOpPJIEHO-3THYECKUM HOPMaM; paboram 46,47,48 (11.6.3)

(n.5.2)




Tema 4.4
[IpakTuueckoe
3anstueNe 10

JIPO8 MHTEPEC K PasiniHbIM cepam 3amanue K Bompocsr

po(eCCHOHATBHOM NeSTeTFHOCTH IPAKTHYCCKUM | COOECe[0BaHMS
paboram 51,52 (1m.6.3)
(m.5.2)

JIP12 CriocoOHOCTB K (OPMHPOBAHUIO Bompocsr
3KOJIOTMUYECKOH KYJbTYpHI,

MIOHUMAaHMSI BIIUSHUS COLIMATIBHO- 3ajanue K cobecenosarms
51,52 (1.6.3)

9KOHOMHUYECKHUX IIPOLIECCOB HA MMPAKTUYCCKUM >

COCTOSIHME TIPUPOJHON U pa60TaM

COLIMAJILHO! Cpefibl, OCO3HAHUE (1.5.2)

J100aNBHOTO XapakTepa

9KOJIOTUYECKHUX MPoOIeM

JIP13 Cnoco6HOCTh nnaHprOBaEL U | 3amaHne K BOHpOCI)I
oomeersin,  asieri ® | mpaxusscckiy | Cofeceonams
3HAHUSA nesei YCTOMYHBOTO pa6OTaM 51’52 (H’6'3)
Pa3BUTHS YEIOBEYECTBA (1.5.2)

JIP14 CrocoOHOCTh MPOTHO3UPOBATH 3amanue K Bomnpocsl
HeOJIaronpHusATHEIE IKOJIOTMYECKHUE MPAKTHIECKHM | COOSCeI0BaHMS
TIOCJIEZICTBUS MPEATPUHUMAEMBIX

EACT pearip paboram 51,52 (m.6.3)
NEeNCTBUH, IpeToTBpAIaTh UX (1.5.2)
IL1.D.

MPO1 YMETh CAMOCTOATEIBHO BOl‘IpOCbI
bopmynuposats u cobecemoBaHus
aKTyaJIH3HPOBATh IPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE, 3amanue K 51,52 (H'6‘3)
ONpeAeIsATh LeNU AeSITebHOCTH, NPAKTHYECKUM
3a/1aBaTh apaMeTpbl U KPUTEPUHU 6
HX TOCTHXKEHUS, BHOCUTh paboTam
KOPPEKTUBBI B AESITEIBHOCTD, (m.5.2)

OILIEHMBATh COOTBETCTBHUE
pe3yabTaTOB LEJSIM, OLICHUBATh
PHUCKH MOCTIEICTBUH JEeSITeIbHOCTH

MPO0O2 BJIAJIETh HaBbIKaMI/Iuy‘{C6HO- 5 3amanue K BOHpOCBI
ool HOSTION| ppacnsecian | cofeceaomas
paspemeHns npo0IeM B 00IacTH paboTam 51,52 (m.6.3)
6uonoruu (m.5.2)

MPO3 BBISBIIATH IIPUYNHHO- BOHpOCLI
CIIEZICTBEHHBIE CBSI3U U cobece0BaHus
EEIT ysggiip:p?szl;ezauzz y,emeHI/m SapaHie K 51,52 (H'6'3)

$ yeep * | MPaKTHYECKUM
HaXOJUTh apTYMEHTBI JIS 6
JI0Ka3aTeNbCTBA CBOMX paboTam
YTBEP>KACHUIA, 3a1aBaTh (m.5.2)
rnapameTpbl U KPUTEPUU PELICHUS B
obJylactu Onosiorun
T11P601 CniocoGHOCTh (hOPMHUPOBATH Bompocsr
3ananue K
3HaHMS O MECTE U POJIM GHOJIOTHHU B A coOece10BaHHS
CHUCTEME HAYYHOI'O 3HAHMS, IMPAKTUYCCKUM 51.52 (H 6 3)
(D YHKITMOHATLHOM TPaMOTHOCTH pa60TaM ! e
YEJI0OBEKa IS PEILIECHUs (I.5.2)

KU3HCHHBIX npo6neM




I1P606

Crnoco6GHOCTh BBIIEIATH
CYLIECTBEHHBIC ITPU3HAKH BUPYCOB,
KJIETOK MPOKAPUOT U IYKapHOT;
OJIHOKJIETOYHBIX H
MHOT'OKJICTOYHBIX OPTaHU3MOB,
BUIOB, OMOr'€OIEHO30B 1
9KOCUCTEM; OCOOCHHOCTH
MIpOLIECCOB 0OMEHa BELIECTB U
MIPEBpAIlEHHs] SJHEPTHU B KIIETKE,
(oTocuHTE3a, IIIACTUYECKOTO U
9HEPreTUIecKoro ooMeHa,
XEMOCHHTE3a, MUTO03a, Meii03a,
OIUIOZOTBOPEHHS, Pa3BUTHUS U
Pa3MHOXKCHUSI, HHAUBHAYaIEHOTO
pa3BUTHS OpraHn3Ma(OHTOTEeHE3a),
00pBOBI 32 CYyIIECTBOBAaHUE,
€CTECTBEHHOT'0 0TOOpa,
BHJI000pa30BaHuUs,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB K
cpezie OOUTaHUs, BIUSHHS
KOMITOHEHTOB DKOCHCTEM,
AHTPOIIOI'CHHBIX H3MEHEHHI B
9KOCHCTEMaX CBOEM MECTHOCTH,
KPYroBOPOTa BEIIECTB U
IIpeBpalneHue YHepruu B Onochepe

3aganue K
PAKTHYCCKUM
pabotam

(n.5.2)

Bormpocst
cobeceroBaHusA
51,52 (m.6.3)

Tema4.5
[TpakTryeckoe
3ansTue Nel 1

JIPO1

CrniocobHOCTBH (hOpMHUPOBATH
TPa’KIaHCKOIO TIO3UIHIO
oOyyaromierocs, Kaxk
aKTUBHOT'O M OTBETCTBEHHOT'O
YJIEHA POCCUICKOTO
o0111ecTBa U OCO3HAHME
CBOETO MecTa B
MH(POPMAIIMOHHOM 001IeCTBE

3amaHue K
MPAKTHYECKUM
pabotam
(n.5.2)

Bompocsr
cobeceoBaHUsA
53,54,55 (11.6.3)

JIP02

CrnocoOHOCTh TPOTUBOCTOSITH
UJICOJIOTHH DKCTPEMH3MA,
HallMOHaJIM3Ma, KceHo(hoOouH,
JAUCKpUMUHAUU 110 CONUATIBHBIM,
PEJIMTUO3HBIM, PACOBBIM,
HAI[MOHAJIbHBIM PH3HAKAM

3amanune K
MPAKTHYICCKUM
pabotam
(n.5.2)

Bormpocst
cobeceoBaHUsA
53,54,55 (11.6.3)

JIP11

CnocoOHOCTh OCO3HAHUSI LIEHHOCTH
Hay4YyHOH JIeSTENBHOCTH,
TOTOBHOCTb OCYILIECTBIIATh
MIPOEKTHYI0 M HMCCIIENOBATENBCKYIO
JIESTENIbHOCTh MHJMBUYaJIbHO U B
rpymnmne

3amanue K
MPAKTUICCKIM
pabotam
(n.5.2)

Bormpocsr
co0eceroBaHus
53,54,55 (11.6.3)

JIP12

Cnoco6HocTh K (hOpMHUPOBaHUIO
3KOJIOTMUYECKOH KYJIbTYpHI,
IIOHUMAHMUA BIIMAHHUA COLITMAJIBHO-
9KOHOMHYECKHX MTPOIIECCOB Ha
COCTOSIHUE NIPUPOJHON U
COIMAIBHON CpEbl, OCO3HAHUE
rJ100aJIbHOTO XapakTepa
9KOJIOTMYECKHUX MPoOIeM

3amanue K
MPAKTUICCKIM
pabotam
(n.5.2)

Bormpocsr
coDeceToBaHus
53,54,55 (11.6.3)




JIP13 CrocoOHOCTh  IUIAHUPOBaTh U Bompocsr
OCYIIECTBIISATH JeucTBUi B | 3aJaHKe K cobecenoBaHus
Opr)Ka}OH.[ef;I Cpel[e Ha OCHOBC HpaKTI/IquKHM 53 54 55 (H 6 3)
3HAHUS ueen YCTOHYHMBOTO | paGoTam = o
Ppa3BUTHS YEIIOBEYECTBA (1.5.2)

JIP14 CriocoOHOCTH TIPOTHORUPOBATH 3amanue K Bompocsr
HEeOJaroNpHATHRIE YKOJIOTHYECKUE IPAKTHYCCKUM | COOECe[0BaHMS
MIOCJIEACTBUS IPEATIPUHUMAEMBIX
JENCTBHH, IPEJOTBPAMIATE HX ? a6505§1M 53,54,55 (11.6.3)

I1.D.

MPO02 BJIAJIETh HABBIKAMHM Y4EOHO- 3amanue K Bormpocst
HCCIIEI0BATENBCKON U IPOEKTHON [PAKTHYECKHM cobecenoBanus
JesITeIbHOCTH, HaBBIKAMH
pasperienus npobyeM B o6aacTu padoTam 53,54,55 (11.6.3)
ouosoruu (m.5.2)

T11P601 CriocoOHOCTH (POPMHUPOBATH 3 Bompocsr
3HAHMS O MecTe U poyu 6uostoruu B | J4AaHHUC K coBece10BaHIS
CHCTCME HaYyYHOI'O 3HAHM, IMPaKTUYCCKUM 53.54.55 ( 6 3)
(YHKIMOHATIBHOM TPaMOTHOCTH pa6OTaM = IL.O.
YEJI0BEKa I PEILICHUS (I.5.2)
JKI3HCHHBIX TIPOOIIEM

I1P605 CriocoOHOCTh IPUMEHEHUS Bompocsr
OCHOBHBIX METO/I0B HAyYHOI'O cobece10BaHus
MTO3HAHUS, UCIIOIB3YEMBIX B
O6uosiorun: HabIIOACHUS U 53,54,55 (1.6.3)
OTIMCAaHMS KUBBIX CHCTEM,
MIPOLIECCOB U SBJICHUH;
OpraHu3alliy U MPOBEICHUS 3aganue K
OMOJIOrMYECKOT0 KCIEPHMEHTA, MMPAKTUYCCKUM
BBIJIBHKCHHS TUIIOTE3, BBISBICHHA | paboTaM
3aBUCUMOCTH MEXY (1.5.2)
UCCIIelyeMbIMH BEIUIMHAMH,
0OBSICHEHHS MTOJTyYSHHBIX
pe3yabTaToB U GOPMYITHPOBAHUS
BBIBOJIOB C HCIIOJb30BaHUEM
Hay4HBIX IIOHATUH, TEOPUH U
3aKOHOB

I1P607 CriocoOHOCTH peniaTh Bompocsr
OMOJIOrYecKHe 3a1a4H, cobecen0Banus
COCTaBJISITh TEHOTUITMYECKUE 3amanue K
CXEMBI CKpEIIUBaHUs /IS Pa3HbIX IIPaKTHYECKAM 53’54’55 (H'6'3)
THUIIOB HACJIEIOBAHNS TIPU3HAKOB Y 6
OpPTraHU3MOB, COCTAaBIISITH CXEMBI paboTam
TepeHoca BEMIECTB U DHEPTHH B (m.5.2)
9KOCHCTEMax (IeTTH MUTaHuUS,
ITUIIEBbIE CETH)

T1P009 CriocoOHOCTE CO3/1aBaTh BOI‘IpOCBI
c06CTBeHHbl6e MUCbMEHHBIE U 3anaHue K cobece0Banus
YCTHBIE COOOIIEHUS! Ha OCHOBE

. IPaKTU4YCCKUM

Ouonoruyeckoil uHpoOpMaLUH U3 P 6 53,54,55 (1.6.3)
HECKOJIbKUX UCTOUHUKOB, paboTam
TPaMOTHO MCIIOJb30BaTh (m.5.2)

TIOHATHIHBIHN armapaT OUoJIOTUN




I1P610

TIPUMEHSTH ITOJTYICHHbIC 3HAHUS
JUIS1 OOBSICHEHHS OMOJIOTHYCCKUX
MIPOLIECCOB U ABJICHUH, IS
TIPUHATHS IPAKTHYECKHUX PEIICHIH
B IIOBCETHEBHOM JKU3HHU C
nenproo0eceueHuss 0€30MacHOCTH

Bormpocst
cobeceroBaHusA
53,54,55 (11.6.3)

CBOETO 37I0POBbA U 3[I0POBbS 3ajanue K
OKPY KAIOIIUX JFO/ICH, COOTF0ICHUS NPaKTHYECKUM
3I0POBOTO 00pa3a KU3HU, HOPM 6
T'paMOTHOT'O MOBCJACHUA B pa OoTaM
OKpY>KaroIied IPUPOTHOU Cpeie; (m.5.2)
IIOHUMAaHUEC HeO6XO,I[I/IMOCTI/I
HCIIOJIb30BAaHUA ,Z[OCTI/I)KCHI/Iﬁ
COBpPEMEHHOW OHOJIOTHH U
OHMOTEXHOJIOTHHA IS
PpanrOHAJIBHOTO
IPpUPOAOIIOIb30BAHUS
Paznen 5. buosiorns B )Ku3HU
Temas.1 JIP10 CrocoOHOCTE COBEPIICHCTBOBAHMSA | 3aiaHUE K BOHpOCI)I
[TpakTrueckoe ASBIKOBOM 1 HHTATCILCKO IPAKTUYECKHM | cOOECeqOBaHMS
KVYJIBTYPBI KaK CpeacTBa
3aHaTue Ne 12- YHSTYPEL KaK €p paboram 56,57 (11.6.3)
B3aUMOACHUCTBUA Me)K[[y JJFOABMHU U
13 MO3HAHKS MUPA (.5.2)

JIP11 CrocoOHOCTb OCO3HAHHUS [IEHHOCTH 3amanue K Bonpoc},}
HayqHOU ACATCIBHOCTH, | npakTHYECKUM | COOSCEeI0BAHMUS
TOTOBHOCTH OCYLIECTBJIATH

Y paboTtam 56,57 (11.6.3)
MPOCKTHYKO M HCCJICAOBATCIBCKYIO
ACATCIbHOCTL MHAWBUAYAJIbBHO U B (HSZ)
rpynre

MPO3 BBIABIIATH IPUIUHHO- 3ajgaHue K Bormpocst
CIICACTBCHHBIC CBISH 1 MPAKTHYECKUM | coOecenoBaHuMs
AKTyaJIM3UpoOBaTh 3a1a4y,

YATHSHP Ay paboram 56,57 (11.6.3)
BBIABUT'ATb TUIIOTE3Y €€ PCIICHUS,
HAXOOUTh aprMeHTBI IS (H‘S'z)
J0Ka3aTeJIbCTBAa CBOUX
YTBEpXkACHUH, 3a7aBaTh
rapaMeTpsl U KPUTEPUU PEILICHUS B
00Jy1acT OHOJIOTHH

MP0O4 aHaJIU3UPOBAThH IIOIyYEHHBIE B 3amanue K BOI‘IpOCBI
XOJ1C PCLICHIA 3a/1a%1 PESYIbTATEL | pagryeckuM | coOeceI0BaHUs
KPUTHUYECKU OLICHUBATH UX

P o paboram 56,57 (11.6.3)
JAOCTOBEPHOCTD, IIPOTHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUAX (H52)

MPO5 YMETb IEPEHOCUTh 3HAHUSA B 3agaHue K Bomnpocsl
“gmaEaTem’Hy‘O 1 NPAKTHACCKYIO | mhakTHYECKUM | coOeceT0BaHMS
00JIaCTHU XU3BHCACATCIbHOCTHU

pabotam 56,57 (1.6.3)
(n.5.2)

MPOS8 BJIAJI€Th HABBIKAMU I1OJIyYECHHUS 3amanue K BOHpOCBI

HH(OPMALNH 13 HCTOUHUKOB NPaKTHYECKUM | cOOeceI0BaHus
a3HbIX TUIIOB, CAMOCTOATCIBHO

P paGotam 56,57 (1.6.3)

OCYHICCTBJIATL IOUCK, aHAJIN3,

CUCTEMATU3alu U (HS 2)




HHTEpIpETannio HHPOpPMAaLIUT
Pa3IHYHBIX BUAOB U HopM

HPEICTABICHHSL

MP18 pa3BUBaTh CIIOCOOHOCTH IOHMMATH 3amanne K BOHpOCH
MHp € TIOSHLIH IPYTOTo HEA0BEKA | haktyeckuM | cOOeCeI0BaHUs

pabotam 56,57 (11.6.3)
(n.5.2)

ITP601 CnocobHoCTh pOpMHUPOBATH 3aganue K Bompocsr
3HAHUSI O MECTE U POJIU GUONIOTHH B [PAKTHYECKHM | COOECe10BAHHS
CHCTEME HAYYHOTO 3HAHHUS;

(YHKIIMOHAIEHOW TPaMOTHOCTH p aboram 56,57 (H'6'3)
9EN0BEKA IS PEIICHHS (.5.2)
JKU3HEHHBIX TIPOOIEM

I1P605 CriocoGHOCTb IPUMEHEHHS! 3ajgaHue K Bormpocst
OCHOBHBIX METOZIOB Hay1HOTO MPAKTUYECKHM | cOOECeqOBaHMS
IIO3HaHUs, UCIIOJIb3YCMBIX B

, Y paboram 56,57 (11.6.3)
OHOJIOTHH: HAOIIOJACHUS U
OIMCAHUS YKUBBIX CUCTEM, (m.5.2)
TIPOLIECCOB U SIBJICHU;
OopraHu3anyu U NpoBCACHUA
OMOJIOrMYECKOr0 SKCIEPUMEHTa,
BBIIBHKEHHUS THIIOTE3, BHISBIICHHS
3aBHCHMOCTH MEXIY
UCCIIETYyEMBIME BETMINHAMH,
OOBACHEHHS TIOTyICHHBIX
PE3YIBTaTOB M (GOPMYIHPOBAHUS
BBIBOJIOB C HCIIONBE30BAHMEM
Hay4HBIX IIOHATUHU, TEOPUH U
3aKOHOB
Tema 5.2 JIP11 CrniocoOHOCTb OCO3HAHUS [IEHHOCTHU 3amanue K BOHpOCH
[TpakTHdeckoe HayqHOU ACATCIBHOCTH, | mpakTHYECKUM | cOOECeIOBaHMUS
FOTOBHOCTB OCYIIECTBIIAT
3aHsATHENS - paboTtam 56,57 (11.6.3)
HPOEKTHYIO M HCCIIEN0BATENBCKYIO
14,15,16,17 IEATENHHOCTh MHIMBHIYAIbHO U B (.5.2)
rpymme

MPO0O2 BIIAJICTh HABBEIKAMH y4eOHO- 3amaHue K BOHpOCBI

UCCIIEIOBATENBCKOM U IPOEKTHOM NPAKTHYECKAM | COOEce10BaHHS
€ATeNLHOCTH, HaBBIKAMHU

A paboram 56,57 (11.6.3)

paspemeHus npo0IeM B 00JIaCTH

Ouosorun (1.5.2)

MP0O4 AHAJIM3UPOBATH ITOIyYECHHBIE B 3amanue K Bonpoc]ﬂ
XOJ1€ PCLICHIA 3a/1a1 PESYIbTATEL | hagtyeckuM | cOOeceI0BaHuUs
KPUTHUYCCKU OLICHUBATH UX

P 5 paGotam 56,57 (1.6.3)
JTOCTOBEPHOCTH, TIPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCIOBHAX (.5.2)

MPO5 YMETb EPEHOCUTh 3HAHUSA B 3amanne K Bomnpocsr
“gwaBaTem’HyK’ 1 HPAKTHACCKYIO | ppakTHUECKUM | coOeceIOBaHHS
00JIACTH KUZHEESTENBHOCTH

A paboram 56,57 (11.6.3)

(n.5.2)




MP09

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
(dopmarax ¢ y4eToM Ha3HAUYCHUS
WHPOPMALINH U EJIEBOH
ayIUTOpPUH, BEIOMpast
ONITUMAIIBHYIO GOPMY
NPEeNCTaBICHUS ¥ BU3YalIH3allii

3amanue K
MPAKTUYECKUM
pabotam

(m.5.2)

Bormpocst
cobeceroBaHusA
56,57 (1.6.3)

ITP605

CnocoOHOCTh IPUMEHEHHS
OCHOBHBIX METOJIOB HAyYHOTO
TIO3HAHMS, HCTIOJIb3YEMBIX B
Onosoruu: HaOIIOIEHUS U
OITMCaHMA )KUBBIX CHCTEM,
MIPOLIECCOB U ABJICHUH;
OpTaHM3aIMN U IPOBEACHU
OMOTIOTMIECKOTO IKCIEPHMEHTA,
BBIJIBIDKCHUS THITOTE3, BEIABICHUS
3aBUCUMOCTHU MECKIY
nuccjeAyeMbIMU BCIIMYMHAMU,
O6LﬂCHeHI/IH TIOJTYUCHHBIX
pe3ynbTaToB U popMynupoBaHUs
BBIBOJIOB C HCIIOJIb30BaHUEM
HAay4YHBIX IIOHATUM, TEOPUH U
3aKOHOB

3amanue K
MPAKTHYECKUM
pabotam
(n.5.2)

Bomnpocsl
coOecenoBaHus

56,57 (1.6.3)

I1P607

Cnoco6HocTh penath
OHoNIOTHYECcKHUE 3a1a4H,
COCTaBJIATh TCHOTUIIHIECKUE
CXEMbI CKPCHIMBAHUA IJI pa3sHBIX
THUIIOB HACJICAOBaHUS MMPU3HAKOB Y
OpPTraHU3MOB, COCTaBJISITH CXEMBI
HepeHoca BeILIeCTB U SHEPIHH B
9KOCHCTeMax (IeTH MUTaHuUs,
MHIIEBBIE CETH)

3amanue K
NPaKTUYCCKUM
paboram
(n.5.2)

Bormpocsr
cobeceoBaHUsA
56,57 (11.6.3)

4 Onucanue Npoueaypbl OEeHUBAHUS

Pesynprathl 00ydeHus MO TNpeAMETY, YpPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHLUH
OIICHUBAIOTCS MO  YETHIpEX  OaJbHOW  IIKajJe  OIEHKAMHU:  «OTJIHYHO»,  «XOPOIIOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

Texymias arrectanuss Mo HpeaMeTy MPOBOJUTCSA C IEJbI0 CHUCTEMAaTUYECKOW MIPOBEPKU
noctrxkeHni oOyuaronuxcsi. OObeKTaMu OLEHUBAHUS ABIISIOTCS: CTETIEHb YCBOSHHSI TEOPETUYECKUX
3HAaHUM, YpPOBEHb OBJIQJICHUS MPAKTUYECKMMU YMEHUSMH U HaBBIKAMU IO BCEM BHJAM Yy4eOHOMU
paboThl, KaYECTBO BBHIMIOJHEHUSI CAMOCTOSITENIbHOM paboThl, yueOHasi TMCUUIUIMHA (AKTUBHOCTh Ha
3aHSTHUSIX, CBOEBPEMEHHOCTD BBIIIOJIHEHUS PA3JIMYHBIX BUJIOB 33JaHUMH, MOCEIIAEMOCTh BCEX BUJOB
3aHATHUH 0 aTTECTYEeMOU TUCIUTIINHE).

IIpn mnpoBeneHMHM NPOMEKYTOYHOW aTTECTALlUU OLIEHWBAETCS JOCTH)KEHHE CTYAEHTOM
3allJIJaHUPOBAHHBIX MO JUCLUUIUIMHE pe3ylbTaTOB OOYy4eHHs, OOECIEeUUBAIOLIUX PEe3YyIbTaThl
OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBbI B LIETOM.

Kputepuu oneHuBanus ycTHOro 0TBeTa

(omleHOYHBIE CpejIcTBa: coOeceoBaHue, 3aluTa COOOIEHUs, JOKIaa, WHANBUIYaTbHOTO /
IPYyNIIOBOrO NpoeKTa, A hepeHnpoBaHHBIX 3aHH, 33JaHUI IPAKTHYECKUX PadboT)

5 6ans10B - OTBET MMOKA3BIBACT MPOYHBIC 3HAHUS OCHOBHBIX IPOIECCOB XUMHUH, OTINIACTCS
IyOMHON W TIOMHOTOM PAacKpBITUS TEMBI; BJIAJ[EHUE TEPMUHOJIOTMUYECKUM amnmnapaTroM; yMEHHe
OOBSICHATH CYIIHOCTB, SIBJICHHM, TPOIECCOB, COOBITHUM, JenaTh BBIBOABI U O0OOIIEHWS, 1aBaTh



apryMEHTHPOBAaHHBIE OTBETHI, IPUBOAUTH PUMEPHI; CBOOOHOE BIIaICHUE MOHOJIOTUYECKOH PEeUbIo,
JIOTMYHOCTh U MOCJIE0BAaTENbHOCTh OTBETA; YMEHHE IPUBOIUTH IPUMEPHI COBPEMEHHBIX NMPoOsIeM
U3y4aeMoi 00JIacTH.

4 0anna - oTBEeT, OOHAPY)KMBAIOLIUI IPOYHBIE 3HAHUS OCHOBHBIX MPOLECCOB XHMUH,
OTIINYaCTCsA FHY6HHOﬁ U TIOJTHOTOM PACKPBITHUA TCMbI; BJIIAACHUC TCPMHUHOJIOTMYCCKHUM allllapaToOM;
yMEHUE OOBACHATh CYIIHOCTb, SIBJICHUH, IPOLECCOB, JE€NaTh BBIBOABI M 0000OLIEHMsS, JaBaTb
APTrYMCHTUPOBAHHBIC OTBCTHI, IPUBOAUTH IPUMCPHI. OI[HaKO A0IMYCKACTCA 0AHA - ABC HCTOYHOCTHU B
OTBETE.

3 Oasua — OTBET, CBMJETENbCTBYIOUIMII B OCHOBHOM O 3HAHMHU IPOLECCOB XUMHH,
OTJIMYAIOIIMNACA HEJOCTAaTOYHOM IIyOMHOW M IOJIHOTOM pacKpbITUs TEMbl; 3HAHHEM OCHOBHBIX
BOIPOCOB TeOpHH; clabo c(HOPMUPOBAHHBIMM HAaBBIKAMH aHalW3a SBJICHHI, IPOIECCOB,
HEIOCTaTOYHBIM yMEHUEM JlaBaTh apryMEHTHPOBAHHBIE OTBETbl M IMPUBOJIUTH IPUMEPHL
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJCPKAHWU OTBETA; HEYMEHHUE MPHUBECTH MPHUMEP Pa3BUTHUS
CUTYallUH, IPOBECTH CBSI3b C JPYTUMH aCIEKTaMM U3y4aeMoi 00JIacTH.

2 Ganna — OTBeT, OOHAPYKHMBAIOIIMI HE3HAHHWE TIPOIECCOB, H3y4aeMbIX XHMUH,
OTJIMYAIOMIMNACA HErJIyOOKMM PpAacKpbITUEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hecq)OpMI/IpOBaHHI)IMI/I HaBbIKaMH aHaJIu3a ﬁBJ’ICHHfI, IIpoOLECCOB; HCYMCHHEM JaBaTb
apryMEHTHPOBaHHBIE OTBETHI. JIONYCKalOTCS cepbe3HbIE OIMOKH B COACP)KaHUM OTBETA; HE3HAHUE
COBPEMEHHOM MPOOJIEMAaTUKH N3y4aeMOi 00JIaCTH.

Ouenka IKCIepUMEHTAJbHBIX YMEHH

OreHka CTaBUTCSI HA OCHOBaHHUH HAOIIOJIEHUS 32 00YyYalOIUMUCSA M MHUCbMEHHOTO OTYeTa 3a
paborty.

5 6an10B - paboTa BBITIOJHEHA TIOJTHOCTHIO U TIPABHIILHO, C/ICJIAHbI PABUIIHHBIC HAOIIOICHUS
Y BBIBOJIBI; DKCIIEPUMEHT OCYIIECTRIICH I10 IJIaHY C YI€TOM TEXHHUKH 0€30IMaCHOCTH ¥ TIPABHJII PabOTHI
C BeIecTBAaMH ¥ OOOpYIOBAaHUEM; TIPOSBICHBI OpPraHWU3alMOHHO - TPYAOBBIC yMEHUS,
MOJIJICP)KUBAIOTCS YHCTOTa pabodero Mecrta W IMOPSJIOK (HA CTOJE, SKOHOMHO HCIOJIB3YIOTCS
PEaKTUBBI).

4 6ana - paboTa BBIMOJIHEHA MPaBUIIBHO, C/IETaHbl TPABIIIbHBIC HAOIIOACHUS U BHIBOJIBI, HO
IPU 3TOM DKCIEPUMEHT IPOBEJEH HE MOJHOCTHIO WM JOMYIICHBl HECYIIECTBEHHBIC OMIMOKH B
paboTe ¢ BeecTBaMu U 000PYJOBaHHUEM.

3 faana - paboTa BBINIOJNHEHA MPABWIBHO HE MEHEe YeM HAIOJIOBUHY WM JOMYIIeHa
CYIIECTBEHHAs! OLIMOKA B X0/1€ dKCIIEpUMEHTA B 00BSCHEHUH, B 0POPMIIEHUH paOOTHhI, B COOIIOACHUH
MIPABIJT TEXHUKH 0€30ITaCHOCTH Ha paboTe ¢ BEIMIeCTBAMU M 000PYAOBAHUEM, KOTOPAs UCIIPABIISCTCS
10 TpeOOBaHUIO MpeTIoAaBaTesl.

2 fanna - momymieHbl aBe (M Oosee) CymecTBEeHHBbIE OMMOKH B XOJE: DKCIIEPUMEHTA, B
00BsicHeHUH, B opopmiieHnr paboThl, B COOTIOICHUH MPaBHII TEXHUKH 0€30MaCHOCTH MpH paboTe ¢
BEIIIECTBAMH M 000PYI0BaHUEM, KOTOPBIE 00YJAIOIINIICS HE MOXKET HCTIPABUTH JJAXKE 110 TPEOOBAHUIO
npenoaaBarens; paboTa He BHIMOIHEHA, Y YYalIerocsi OTCYyTCTBYET dKCIIEPUMEHTAIbHBIE YMEHUSI.

OueHka yMeHuUil pelmiaTh pacuyéTHbIE 3a1a4M
5 OannoB - B JIOTMYECKOM pAacCyXJ€HWUM U pEHIeHHMH HeT OwMOOK, 3ajada peuieHa
parMoHAIBHBIM CITIOCOO0M;

4 6anaa - B JOTHUECKOM PACCYXJICHUHU U PEIICHUS HET CYIECTBEHHBIX OIMIMOOK, HO 3a7aya
peleHa HepaluoHaIbHBIM CITIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
3 famna - B JIOTUYECKOM pACCYKICHHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOIYyIIeHa

CYIICCTBCHHAA oIIn0OKa B MATEMAaTHYECKUX pacucTax.



2 O0asna - uMmeercs CyLIECTBEHHbIE OIIMOKM B JIOTHYECKOM PpAaCCYXIEHHUM W PEIICHUH.
OTtcyTcTBUE OTBETA HA 331aHHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

5 6a/1J10B - OTBET MOJIHBIN U MPaBUIILHBIN, BO3MOKHA HECYIIIECTBEHHAs! OMIMOKA.

4 6aJii1a - OTBET HEIOJIHBIN WIIM JIOMYILEHO He 0oJiee JBYX HECYIECTBEHHBIX OLIMOOK.

3 6an1a - paboTa BBINOJIHEHA HE MEHEE YeM HAalOJIOBUHY, JONYILIEHA OJHA CYIIECTBEHHas
OLIMOKa U P 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 Oauta - paboTa BBIIOJHEHA MEHBIIE, YEM HAIOJIOBUHY WM COAEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHINOIHEHA.

[Ipu oueHKe BBINOJHEHHUS MUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOIUMO YYHTHIBATH
TpeOoBaHuUs eMHOTO OpPorpadhuIeckoro peKuma.

KpnTepml OINCHUBAHUA TCCTOBOI'O 3aJaHUA

Onenka Omauuno Xopouwio Yooenemeopumenvno | HeyoosnremeopumenbHo
Konnyectso o
o or 81% 1o o o
MIPaBIIbHBIX 91% un> 909 % He meree 70% menee 70%
OTBETOB '

KpnTeplm BBICTABJICHUS OLUECHKH CTYACHTY HA 3a4€Te
(OHGHOqHBIG Cp€AacTBa: BHIIMOJHCHNEC MMCbMCHHBIX Pa3HOYPOBHEBBIX 3a1a4 U SaI[aHI/IfI)

O1eHKa 110
MIPOMEXKYTOUYHOMN XapakTepucTuKa KauecTBa CPOPMUPOBAHHOCTH KOMIIETEHITHIA
arTecranaguun

CryaeHT AeMOHCTpupyeT C(HOpPMUPOBAHHOCTH JAUCIIUILUIMHAPHBIX
KOMIIETEHIIM  Ha  NPOJBUHYTOM  YpOBHE:  OOHapy>KUBaeT
BCECTOPOHHEE, CUCTEMaTHYecKoe M TiyOoKoe 3HaHHE Y4eOHOro
MaTepHasa, yMeeT TECHO YBSA3bIBATh TEOPUIO C MPAKTUKON, CBOOOIHO
CIpaBIAE€TCAd C 3axadaMH, BOIpPOCAMH W APYTMMH BHIAAMU
NPUMEHEHHs 3HAHWN, TpPUYEM He 3aTPYAHSETCS C OTBETOM MpHU
BUIOU3MCEHCHUHN SaﬂaHHﬁ, IMpaBUJILHO 000CHOBBIBAET IIPUHATOC
pelieHre, BIaJeeT Pa3HOCTOPOHHMMH HaBBIKAMH U IpHEMaMH
BBIITOJTHCHUSA IMMPAKTUYCCKUX 3aaa4.

«3a4TeHo» /
«OTIUYHO»

CtyneHT AeMOHCTpUpyeT CGHOPMHUPOBAHHOCTD IUCIUTUTMHAPHBIX
KOMITETCHIIMI Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTENbHBIE OLTUOKH, HETOYHOCTH,
3aTPYJHECHUS MPU aHATUTUYECKUX ONEpalusX, MEPEeHOCe 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHIAPTHBIE CUTYALIUU.

«3a4TeHO» /
«XOPOIIIO»

CryneHT AeMOHCTpHpYET C(OPMHUPOBAHHOCTh TUCIMILTMHAPHBIX

«3a4TeHO» / KOMITETCHIIM Ha IIOPOrOBOM YpPOBHE: HMEET 3HAHUS TOJBKO
«yJIOBJIETBOPUTENIHFHO» | OCHOBHOTO MaTepHuaja, HO HE YCBOWJI €ro JAeraned, B XoJe
KOHTPOJIbHBIX MEPONPHATUI JTOIMYCKAaIOTCSl 3HAYNTEIbHbIC OINOKH,




HEJI0OCTATOYHO IIPaBUJIbHBIE (hOpMyYITHPOBKH, HapyILlIEHUs
JIOTUYECKOW IIOCIENOBAaTENIBHOCTH B HM3JIOKEHUU IPOTrPaMMHOIO
Marepuana, HCHBITBIBAET  3aTPyJHEHHS  IPU  BBIIOJIHEHUHU
IIPAKTUYECKUX paboT, MpPU ONEPUPOBAHUU 3HAHUAMU U YMEHHUSIMHU
IIpU UX IIEPEHOCE HA HOBBIC CUTYALIUH.

«HE 3a4TEHO)» /
«HEY/IOBJICTBOPUTEIILHOY

CrtyneHT aeMOHCTpUpyeT CcGHOPMUPOBAHHOCTH IUCHUIUTMHAPHBIX
KOMIIETEHIIU Ha YPOBHE HMIKE IOPOTOBOTO: BBISBISIETCS MOJIHOE
WJIY MPAKTUYECKH TOJIHOE OTCYTCTBHE 3HAHMM 3HAYUTEIBHON 4acTH
IIPOTPAaMMHOI0 MaTepHaia, CTYACHT JOIYCKAaeT CYIICCTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJIbIIUMHU 3aTPyJHEHUSMHU BBIIOIHSIET
MPAaKTUYECKHE PadOThI, yMEHHS U HABBIKU HE CHOPMUPOBAHBHI.




5. [IpuMepbI OLIEHOYHBIX CPEACTB I NPOBeAeHUS TEKYyIlel aTTecTaluu
5.1 KoHTpoJIbHBIE BONIPOCHI U 3aIaHUS.
Paznen 1. Knerka - cTpykTypHO-()yHKIIMOHAJIbHAS €AMHUIIA dKUBOTO

Tema 1.

1.

2.
3.
4

ISl

9.

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

1.

UTo OTIMYaeT KUBbIE OPTaHU3MbI OT TEJI HEXUBOU MPUPOIBI?

Uro o3HavaeT aOMOTeHHBIH MyTh BOSHUKHOBEHUS KU3HU Ha 3emie?
VYKaxuTe B KaKuX MPOMOPLUUSIX ObLIa CMECh Ta30B MEPBUUHOMN aTMOchepbl?
[Tepeuncnyure MUHUMYM J1Ba UICTOYHHUKA S3HEPTUHU 111 A0MOTEHHOI'O CUHTE3a
OpPraHUYECKUX COCTMHEHUM?

KakoBbI OCHOBHBIE 3TaIbl TPOUCXOKACHUS KU3HU?

Yrto npeacTaBisum U3 cedst IPpEeBHEUIIINE OPTaHU3MbI?

B pesynbrare uero 6ecKuciopoiHasi BOCCTAaHOBHUTEIbHA aTMOC(epa CMEHUIAch Ha
OoraTyro KHCI0poaoM?

Kak n3MeHMINCh )KUBBIE OPTaHU3MBI B PE3YJIbTAaTe HACBIIICHUS aTMOC(EpHI
KUCJIOpOJ0OM?

VYKakuTe MUHUMYM JIBE OCHOBHbIE (POPMBI KU3HU?

Kakue ocoOeHHOCTH OpraHU3aIK XapaKTePHBI ISl BAPYCOB?

VYkaxxute MUHUMYM TpU OOJIE3HU y YEJIOBEKA, KOTOPbIE BBI3BIBAIOT BUPYCHI?
Yro Takoe Oaktepuodaru?

KakoBo MemunuHCKOE 3HaUeHHE OakTeprodaron?

Yo Takoe mpoKapuoThI?

Uto Takoe F3yKapuoThl?

YKakuTe MUHHUMYM JIBa YPOBHS OpTraHU3aIUU KU3HH?

B uem Ononoruueckoe 3Hau€HNE KaXKA0I0 YPOBHS OPraHU3alMU KU3HU?

Tema 1.2

18.
19.
20.
21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

Korna u xem 0bu1a copMysiipoBaHa KJI€TOYHAsI TEOPHS?

YKa)kuTe MUHUMYM TPU OCHOBHBIX IIOJIOKEHUS KJIETOYHON TEOpUU?

KakoBo 3HaueHMe KJIETOYHOU TEOpUH B Pa3BUTHH HAyKU?

[Touemy KieTKa CUNTAETCS OCHOBHOM CTPYKTYpHOU M (PYHKIIMOHAIBHOW eAMHULIEH
YKUBBIX OpPraHU3MOB?

O ueM CBUIETENBCTBYET TO OOCTOATENBCTBO, YTO BCE KIETKH UMEIOT CXOJHOE CTpoeHHe?
YKaxkuTe MUHUMYM JIBa XUMUYECKHX JIEMEHTA, BXOASIINX B COCTaB KIETKHU B
IIPOLIEHTHOM COOTHOILIEHUU?

UTto Takoe MUKpPORJIEMEHTHI U KaKOBa UX POJIb B OpraHu3Me?

KaxoBa ponb BobI B KileTKe?

B uem cocTouT cynHOCTh BOJIHOTO 0OMEHa?

Kakue opranndeckue BeIECTBA SIBISIFOTCS HCTOYHUKOM SHEPTUU B KJIETKE?

B yewm 3akitogaercs 3HaueHue OenKOB?

VYKaxuTre MUHUMYM JIBe (DYHKIIMH, KOTOPbIE OSJIKK BBITOJIHSAIOT B KJIeTKE?
VYKaxxute MUHUMYM JIB€ PYHKIIMH, KOTOpPBIE OCJIKH BBITIOJIHSAIOT B OpraHu3me?
Yro takoe hepmMeHTHI?

Yem xapakTepu3yeTcsi CTpoeHue 6eIKoB?

Yro Takoe nepBUYHAast CTPYKTypa Oenka?

Yro Takoe BTOpUYHas CTpyKTypa Oenka?

Yro Takoe TpeTU4Hasi CTpyKTypa Oenka?

YT0 Takoe aMHHOKHCIIOTHI?

Kak aMHHOKHCIOTBI COEAUHSIOTCS B OEJIKOBOM MoJieKye?

Yewm omnpezensieTcs MHOTooOpasue 0eIKOB U UX CHeU(UIHOCTH?

KakoBo 6monorudeckoe 3Ha4eHHE YriIeBOI0B?

VYKaxuTe MUHUMYM JBE OCHOBHBIX (DYHKIIUH KHPOB U YKAKUTE OMOIOTHYECKOe
3HAUYCHHE KUPOB?

Yto Takoe MOHOMEPHI U OJIUMEPHI?



42. YkaxuTe MUHUMYM J[Ba OMOJIOTHYECKUX MoJauMepa?
43. Kak 00pa3yroTcst MOJIEKYJIbl MOHOMEPOB?
44, Kak 00pa3yroTcs MOJIEKYJIbl TOJTMMEPOB?
45. Yem oTIMYAIOTCS OCIIKH OT APYTUX OMOMOJMMEPOB: KpaxMmaa, KIeT4aTKu?
46. KakoBa poJib HyKJICHHOBBIX KHCIIOT B KJIETKE?
47. Kakue BUJbI HyKJIEMHOBBIX KHCIIOT Bbl 3HaeTe?
48. YeMm xapakTepu3yeTcsi CTpoeHue Hykiieotuaa?
49. Yem xapakrepusyercs ctpoenne JJHK?
50. Yem xapakrepusyercs crpoearne PHK?
51. Yto Takoe «KOMIUIEMEHTApPHOCThY» B PacIookeHnH HykieoTuaos JJHK?
52. Kak mpoucxonut yasoenue JJTHK?
53. Uem otmmuaercs PHK ot JIHK?
54. Kakue pasnosunHoctu PHK BbI 3HaeTe?
55. KakoBsl ¢pynkuuu PHK B kinerke?
56. B yeM cx0/1cTBO 1 pa3nuuuns MeXAy OelKaMH U HyKJICHHOBBIMU KUCIIOTaMU?
57. Yto takoe AT® u xakoBo ee OHOJIOrHUecKoe 3HaYeHHEe?
Tema 1.3
58. KakoBo cTpoeHue mia3zMaTiyecKon MeMOpaHbl?
59. TlepeuncnuTe MUHUMYM JIBa CBOMCTBA IIA3MAaTHICCKOW MEMOpPaHbI?
60. KakoBa poiib MeMOpaHbI, BXOJIAIIEH B COCTaB KJIETOYHONW 000JI0UKH?
61. [Touemy TOBOPST, YTO MEMOpPaHBI 00IAAIOT N30MPATEILHOM MTPOHUIIAEMOCTHIO?
62. Kak nmomagaroT B KJIETKY KPYITHbIE MOJIEKYJIbI U YaCTUI[bI BEIIECTB?
63. Uem xapakTepu3yeTcs IUTOIUIa3Ma KICTKH?
64. Uto Takoe miaazMonuns?
65. Uto Takoe Typrop?
66. UTo Takoe rurnepTOHNYECKUE PacTBOPHI?
67. UTo Takoe TMIIOTOHNYECKHE PACTBOPHI?
68. UTo Takoe N30TOHUYECKUE PAaCTBOPHI?
69. Kak nHave Ha3pIBalOTCSl M30TOHUYECKHE pacTBOphI? [louemMy ux Tak Ha3bIBArOT?
70. Ilepeuncante MUHUMYM J1BA MHIPEAMEHTA COJIEBBIX CIAOUTENIBHBIX?
71. Ha yem ocHOBaHO A€HCTBHE TMIEPTOHUUECKUX MOBSI30K?
72. Uto Takoe BKIIOYECHUSA?
73. Yrto Takoe opraHesuIb?
74. Yro o011ero B CTpPOEHUH MUTOXOHIPUH, SHAOIUIA3MAaTHUECKON CETH, KOMILJIEKCa
["onbmxu, TM30COM, TUTACTHI, SAEPHOM 000TOUKHU?
75. Kakue opranenssl He UMEIOT MEMOpPaHHOH CTPYKTYphI?
76. KakoB xapakTep CBSI3U MEXIY CTPOSHHEM U (PYHKITUSIMH MATOXOHIPHUI?
77. OnumuTe CTPOCHUE TIACTU/.
78. Iepeunciaure MUHIMYM JBE (PYHKITUH ITaCTUA?
79. YeM xapakTepHU3yIOTCS CTpOeHUE U (PYHKIIUHU SHOIUIa3MAaTHUYECKOM ceTn?
80. Yro Takoe puOOCOMBI?
81. OnumuTe cTpoeHne U PyHKIMH KOMIUIeKca [ onb1Ku.
82. C kako# opraHeyuioi KIeTKH (YHKIIMOHAIBHO TECHO CBsI3aH KOMIUTEKC [ ombmkn?
83. OnumuTe cTpoeHne U PyHKIUH JTU30COM.
84. KakoBa poJtb JIN30COM B OCYIIECTBICHNAHN 3aIIUTHBIX PEAKIIHA OpraHn3Ma?
85. YUto BbI 3HaeTE O CTPOEHUH U QYHKIUAX KIETOYHOTO IIEHTpa?
86. KakoBo cTpoenue siyipa?
87. Yro Takoe XxpomMaTuH?
88. KakoBa poub siapa B KieTke?
89. Kakue cTpyKTyphbI aapa 00yCIOBIMBAIOT €r0 PYyHKIUU?
90. OnumuTe CTPOEHNUE XPOMOCOM.
91. Kakue THIIBI XpOMOCOM BbI 3HaeTe?



92. Uro Takoe kapuoTHI?

93. Uro Takoe ayTocoMbl?

94. Yro Takoe rerepocomMbi?

95. Yro Takoe MUIUIOUAHBIA HAOOp XPOMOCOM?
96. Uto Takoe raruiouaHbIi HA00p XpoMocom?

Tema 1.4

97. Uro Takoe aCCUMIIISALIN?
98. Uto Takoe IucCUMUIALS?
99. Yem xapaKkTepH3yIOTCSI OCHOBHBIE ITAIbl SHEPTeTUYECKOro oOMeHa?

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
Tema 1.5
124,
125.
126.
127.
128.
129.
130.
131.
132.

Yem oTnnyaercs AbIXaHUE OT OpOKEHUS?

Kakyto ponb UrparoT MUTOXOHIPHH B MPOLIECCE TBIXaHUS?
B yem npeumyiiecTBa npoiiecca AbIXaHUs?

Uro Takoe aBTOTpo(pHAsT aCCUMUIIALINA?

UYro Takoe rerepoTpodHast aCCUMUIISIIHS?

Uro Takoe porocunres?

N3 kakux (a3 cocrout hoTocuHTE3?

Kaxkue opranusmsl criocoOHbI K POTOCHHTERY?

B yewm 3akmtogaercs poib GOTOCHHTE3A B )KU3HH 3eMin?
Uro Takoe xemocuHre3?

Yro oTiaryaeT XeMOCHHTE3 OT (poTOCHUHTE3a?

UeM CXO/HBI MTPOIECCHl XeMOCHHTE3a U (PoTOCHHTE3a?
['ne B kJeTKe 3a10kKeHa ucxoaHas nHpopMmarus s OnocuHresa oenka?
Kakue ycnoBust HeoOX01uMbI 17151 OMocuHTE3a Oernka?

['ne B xieTke oO6pasyrorcs Oenku?

Kaxosa pons JIHK B nporiecce Ouocunrtesa Oenka?
KakoBa pons n-PHK B nporiecce 6mocunresa 6enka?
Kakosa pons T-PHK B nporiecce 6nocrnresa 6enka?
Kaxum o6pazom u-PHK cranoButcs matpuiieit ams 6unocunTe3a 6enka’?
UYro Takoe ren?

Y10 Takoe reHeTHYECKUN KOx?

Uto Takoe TpaHCKpHUIIIIUA?

Yro Takoe TpaHCHAUsA?

Kak npoucxonut coopka OEIKOBBIX MOJEKY?

Yt0 TaKoe KJIETOUYHBIA ITNKI?

[lepeuncnure MUHUMYM JBa Tiepruoa B uHTepdaze?

Yem xapakTepu3yroTcs Iepuo sl B HHTEpdasze?

Kakue ciocoOnI geneHns KJIETOK BEI 3HaeTe?

Yewm xapaktepusyroTcs ¢a3pl MUTO3a?

YeM paznuuaroTcs XpoMocoMbl B MeTadase u anadaze?

KakoBo Omojiornueckoe 3Ha4eHue MUTO3a?

Kak kjeTka roTOBUTCS K J€JICHUIO?

Yem 00BSCHUTH, YTO OOpasyromuecs B pe3yibTaTe MUTO03a KJIETKH WUICHTUYHBI

MaTEPUHCKOHN KJIETKE?

133. Yto obecrieurBacT yropsI0YCHHOE PACIIPeIeTICHIE XPOMOCOM MEXTY JTOUYSPHIUMH
KJIEeTKaMHu?
134. Kakne QpyHkunn ®u3Hu odecreunBaoTcs JeIeHneM KIETOK?
Tema 2.1
135. Uro Takoe 3aMEHUMbIE U HE3aMEHMMEBIE AaMUHOKHCIOTBI, IOJHOIIEHHBIE U

HEIOJIHOLEHHbIE OCIKUA?

136.

Kaxkast posib B opranusme 0€sKoB, )KUPOB, YIJIEBOIOB?



137. [louemy mpu CHUXKEHUU YPOBHSI TJIOKO3bI B KPOBU INPEXKIE BCErO CTPaJIAET
TOJIOBHOU MO3T?

138. Kakas posib MUHEpaJIbHBIX BEIIECTB B OpraHu3mMe?

139. Kaxkoe 3HaueHue Bobl B Opranuzme?

140. Kaxue Bbl 3HaeTe BUTAMUHBI U UX POJIH?

141. Yrto Takoe runoBUTAMUHO3, ABUTAMUHO3, TUIIEPBUTAMHHO3?

Tema 2.2

142. UYrto Takoe pa3MHOXeHHE?

143. Kakoe pazmHoxeHue ObBaeT 6ecronbiM?

144, HazoBuTe 0CHOBHBIE CITIOCOOBI 0ECITOIOr0 Pa3MHOKECHHUS

145. Uem oTnryaeTcs MOJI0BOE Pa3MHOKEHHUE OT OECoIoro?

146. Kaxkue BuIbI HAa3bIBAIOT Pa3/IeIbHOIIOIBIMU?

147. UYro Takoe mMeio3?

148. Otauune meiTo3a oT MUTO3a?

149. [Touemy mapTeHOTe3 ABISACTCS PA3HOBUIHOCTHIO TTOJIOBOTO PA3MHOKECHUS?

Tema 2.3

150. Uro Takoe oHTOreHe3?

151. B yem 3akmrogaercs coneprkaHne YMOPUOHATLHOTO MEPHOJIA PA3BUTHS?

152. Kak 00BsSICHUTH OMOJIOTUYEeCKOe 3HAUCHUE CTAPCHUS U CMEPTH?

153. HazoBuTe MUHHMYM 5 KITFOUEBBIX TPU3HAKOB CTApEHUS?

154. Uto Takoe Omosiornveckast u KIMHUYECKast CMepTh?

Tema 2.4

155. Uto Takoe HACIEACTBEHHOCTh U U3MEHYUBOCTh?

156. UYro Takoe renetuka’?

157. [lepeuncnrure MUHUMYM JIBa METOJA MPU T€HETUUYECKUX UCCIIEJOBAHUSIX ?

158. Kakumu cBolicTBaMu XapakTepHu3yeTcsi MaTepual HaciaeICTBEHHOCTH?

159. Kaxkas xumuyeckas npupojia TeHOB?

Tema 2.5

160. Urto Takoe rereporaMeTHbIM 1 TOMOTaMeTHBIN 1MoJ1?

161. Korna y GonbInHCTBa BUJIOB ONpPEAENsIeTCs MO MOTOMCTBA?

162. B xakoM cOOTHOIIIEHNHU pacpeIesoTCs 1Mo oIy 0co0u Bua?

163. Uro Takoe reMH3UroTHOCTH? Y Kakoro Mmojia U MO KaKUM reHaM HabOIojaeTcs
TE€MU3UTOTHOCTh?

164. MoryT 1 OSIBUTHCSI KPACHOTJIa3bIe CaMIIbl OT CKPEIUBaHUs OeJI0rIa30i CaMKH U
KpacHOIJ1a30ro camua?

165. Yto Takoe CIEIUIEHHOE HACIeI0BaHUE MPU3HAKOB?

166. B deM riaBHOE OTIHYME PE3yNIBTATOB aHATU3UPYIOMIETO CKPEITUBAHUS B OIBITaX
Moprana oT pe3yIbTaTOB aHAJIOTUYHOTO CKPEITUBAHUS IIPU HE3aBUCUMOM HACJIeI0BAaHUU
MIPU3HAKOB?

Tema 2.6

167. Yrto Takoe N3MEHYHBOCTH?

168. VYkaxutre MUHUMYM JIBe (POPMbI HU3MEHYMBOCTH

169. Yro Takoe mytauun? YeM OHU XapaKTEpU3YIOTCS?

170. Kakwue kierodHble mpoiecchl 00ecrneynBaoT KOMOUTATUBHYIO M3MEHYHBOCTH?

171. [Ipu kakux Opakax Bce AETH 00s3aTEIIBHO OTJIMYAIOTCS OT POAUTENEH B Tpyrime?

172. Kak 3aBucuT yacrora MyTaiuii OT 1036l MyTareHHoro ¢axkropa?

173. KakoBa xumuueckas mpupojia BeuecTBa HaciaeCTBEHHOCTH ?

Tema 3.1
174. B dem oTnmuus meradu3WyYecKUX BO33pEHUN B OHMOJIOTHH OT SBOJIONHUOHHBIX,

naAcaJIMCTUYCCKUX OT MaTepI/IaJII/ICTI/I‘-ICCKI/IX?
175. YkaxuTe MUHUMYM JiBe 3aciayru u omuoku JK.b. Jlamapka?



176. VYKaxuTe MUHUMYM JB€ MPEANOCHUIKH, KOTOPbIE MPEIIIECTBOBAIN CO3JaHUIO
obocHoBanHoi Teopun Y. [lapBuna?

177. VYKaXuTe MUHUMYM JBa IIOJIOKEHHUs, KOTOPBIE COCTaBISAIOT OCHOBY ydeHus Y.
HapBuna 06 3BoroIMNA?
178. VYkaxxuTe MUHMMYM JIBa BUJ1a U3MEHYMBOCTHU, KOTOpbIe paznndan Y. Jlapsun?
Tema 3.2
179. Kak cooTHOCATCS HOHATUS MUKPO3BOIIOLUS U MAKPO3BOJIIOLUSA?
180. B uem cx0/1cTBO M OTJIMYKME OCHOBHBIX HallpaBJIEHUI MaKpO3BOJIIOLMU: aJNIOTeHE3a
u aporeHesa’?
181. Yro Takoe Omosioruueckuii mporpecc?
182. Uto Takoe OMOJIOTHYECKUI perpecc
183. VKakure MMHUMYM JIBa METOJ]a, KOTOPbIE M3Y4alOTCs HUCTOPUYECKOE Pa3BUTHE
OpraHu3MOB?
184. Kakum o6pazom A.H. CeBepIi1oB TOMOTHII U pa3BHJI OCHOBHOUM OMOTE€HETHYECKUN
3aKoH?
Tema 3.3
185. Kakoe MecTo 3aHMMaeT 4eI0BeK B 1IapCTBE KUBOTHBIX?
186. Yrto Takoe pyauMEHTHI?
187. Uro Takoe araBU3Mbl?
188. B yewm 3akmrovaercs (pumoreHeMMUecKoe 3HaUeHUE aTaBU3MOB?
189. Kakue »Tambl CTaHOBJIGHHS YEIOBEKa MOATBEPIKICHBI MaJCOHTOJIOTHUECKUMHU
naHHbIMU? KakoBbI IPOrpecCUBHBIEC TEHCHIIUN X Pa3BUTHUA?
190. [Touemy K. Mapkc u @. DHrenbc npujaBajiyd TpyAy pPEeLIAOLIYIO pPOJib B pa3BUTUU
4eJI0BEKa KaKk pa3yMHOro cyuiecta’?
Tema 4.1
191. HazoBuTe MUHHMYM JIBE Cpebl OOUTaHUS
192. HazoBure MuHUMYM naBe (U3MKO-XMMHYECKHE OCOOEHHOCTH cpel OOMTaHHs
OpraHu3MOB?
193. HazoBuTe omnpeaenenne npucnoco0IeHus OPraHU3MOB K KM3HU B pa3HBIX cpeaax?
194. [TonsiTHE 3KONOTMYECKOTO (pakTOpa?
195. HazoBure MuHNMyM /BE KiaccuPUKaAIMN 3KOJIOTHUECKUX (HaKTOpoB?
196. [TpaBuno munumyma FO. JIubuxa?
197. 3akon TonepanTHoctu B. lllendopaa
Tema 4.2
198. DKoornyeckast XapakKTepUCTHKA BHJIA M TIOMTYJISITH?
199. HazoBute omnpezenenne 3K0JI0rMuecKor HUIle Buaa’?
200. buonienos u ero crpykrypa?
201. CBs3M  MeXJy oOpraHusMamMM B OHOLIEHO3€: KOHKYPEHLHus, CHUMOuo3,
XUITHUYECTBO?
202. CTpyKTypHBIE ~ KOMIIOHEHTHI ~ SKOCHUCTEMBI:  IMPOAYLEHTbI,  KOHCYMEHTHI,
pEIyLEHTHI?
203. KpyroBoport BeliecTB 1 MOTOK SHEPTUU B 3KocucTeMe. Tpoduueckue ypoBHU.?
Tema 4.3
204. Yro takoe 6nocdepa? Kakossl rpanuisl 6nocgepsi?
205. [Touemy KU3Hb HE pacCIPOCTpaHsIETCs 3a IPaHULIBI Onochepbl?
206. Uro Ha3wiBaeTcs Omomaccoit ouocdepni?
207. [Touemy nedTenbHOCTH YellOBeKa B Ouochepe B OCHOBHOM HeOJIaronmpustHa JUis
KU3HN?
208. UTto Ha3BIBACTCSI SKOJIOTHUECKUM KPU3HCOM?
209. KakoBbI yTH palilnoHAIBHOTO NPUPOJOIIONIb30BaAHUS?
Tema 4.4

210. AHTpPOIIOTeHHBIE BO3/ICHCTBUS Ha Ouochepy?



211. AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA aTMOCc(hepy?

212. BoszneiictBust Ha Tuapochepy?
213. BosnetictBus Ha urocdepy?
214, AHTpPOTIOTEHHBIE BO3JICHCTBUSI HA OMOTHYECKHE COOOITIeCTBA?
Tema 4.5
215. ®DaKTOpBbI, MOJIOKUTEIHHO U OTPUIIATEIIHHO, BIUSIONIAE HA OPraHNU3M YeIoBeKa?
216. [TpoGiema TEXHOTCHHBIX BO3/ICICTBUI Ha 3/10pOBbE 4eJi0BeKa
(37IEeKTpPOMAarHUTHBIC TIOJIsI, OBITOBAsI XUMUSI, U30BITOUHBIC IITYMBI, paIUaIHs U T. 11)?
217. AnanTanusi opraHu3Ma 4elioBeka K (pakTopaM OKPYKaroIIe cpebl?
218. atite onpeneneHue GuU3NIECKOM aKTUBHOCTHU?
Tema 5.1
219. Ha3zoBuTe MHHMMYM JIBa OCHOBHBIX HAIIPABIICHHSI COBPEMEHHON OMOTEXHOJIOTHH?
220. HazoBute MuUHIMYM Ba METO/1a OUOTEXHOIOTUU?
221. HazoBuTte MUHHMYM /1Ba 00bEKTa OMOTEXHOJIOTUU?
222. OTHKa OMOTEXHOJIOTMYECKUX U T€HETUYECKUX IKCIIEPUMEHTOB?
Tema 5.2
223. Pa3BuTHe npoMbIIITIEHHOW OMOTEXHOJIOTUU U €€ IPUMEHEHHE B )KU3HU YeloBeKa?
224. Ha3zoBuTe MUHMMYM JIBa HAIIPABICHHS Pa3BUTHsI OMOTEXHOJIOTHI C IPUMEHEHUEM

TEXHUYECKHUX CUCTeM (OMOMH)KeHepusi, OnonH(popMaTuKa, OMOHUKA) U UX IIPUMECHEHUE B
JKU3HU YesloBeKa?

5.2 llpakTuyeckue 3aaHus

IIpakTnyeckas padora Ne 1

Temal.2. IlpakTuueckoe 3ansTHe Ne 1. «OcCoOEHHOCTH CTPOCHHUS KIETOK MPOKAPUOT U
sykapuoT. KneTku pacteHuit, >kUBOTHBIX, OaKTEpHil U rpruOOB».

Iesb: 3akpenuTh yMeHHE paboTaTh C MUKPOCKOIIOM, HaXOAUTh OCOOEHHOCTH CTPOCHMS KIETOK
pacTeHM, KUBOTHBIX, TPUOOB U OAKTEpUi CPaBHUBATH UX MEXKIY COOOI.

OOopynoBaHMe: MMKpPOCKOIIBI, MHKpONpenapaTbl KJIETOK pacTeHUil, I'pHOOB, KHBOTHBIX,
OaxTepuii, pUCYHKHU KJIETOK Pa3IMYHbIX OPraHU3MOB.

Xon paborsl 1.PaccmoTpute moJ MHMKPOCKOIIOM MMKpPOIIPENapaThl PacTUTENBHBIX KIIETOK,
rpu0OB, KJIETOK KMBOTHBIX M OakTepuil. 2.CpaBHUTE CTPOEHUE KIETOK AYKapuoOT U MPOKAPHUOT.

3. JlaHHBIE 3aHECUTE B TAOJIUILY.

[Ipu3nHaku 111 cpaBHEHUS [Ipu3Haku 11t cpaBHEHUS DykapuoTHdecKas KieTka
(pacteHuil, KUBOTHBIX,
rpuboB)
1.Anpo

2. 'eneTnyeckuii MaTepua

3. Knnerounas crenka

4. Me30COMBI

5. MemOpaHHbIe OpraHOUIbI

6. Pubocomel

7. Ilutockener




8. Crroco0 normnoIeHust
BEIIECTB KIETKOU

9. Xryruku

10. ITumeBaput. BaKyoJn

Cnenaiite BLIBOJ

IIpakTn4yeckas padora Ne2 « bakTrepnanbHble BHPYCHBbIE 3200JIeBAHU»
Tema 1.2. CTpyKTYpPHO-QYHKIMOHAIBHASL OPraHU3AIUA KJIETOK

enu u 3agaun:

- nmupakthdeckas (oOpa3oBatenbHas): U3y4UTh BHPYCHbIE U OaKTepHaibHble 3a00JCBaHUS
4eJI0BEKa;

- BOcIUTaTesdbHas: (GOPMHUPOBAHUE OIBITA COBMECTHOM JEATENBbHOCTH, pa3BUTHE OO30PHOrO
MBILUICHMS;

- pa3BHUBaOLIAsA: PaCIIMPEHUE KPYro3opa CTYIECHTOB, (OPMUPOBAHUE 3HAHUH O BHUPYCHBIX U
GaxkTepHaIbHBIX 3a00JIEBAaHUAX YEIIOBEKA.

B 3aBucuMoOCTHM OT NpPHPOABLI BO30OyAHMTEJeH Ppa3IH4YalOT pa3Hble THNBI HHQEKIHOHHBIX

3a00/1€BaHMIi:

Bupycusble, Hanpumep rpunn, OPBU, kops, ocnia, BUU-un(ex1us, BUpyCHbIE TeNaTUThI, KICIEBON

sHIe(daInT, JKeNTas INX0paaKa.

BakrepuanbHble, HalpuMmMep 4yma, Xojepa, CTOJIOHSK, CHUOMpCKas s3Ba, CTPENTOKOKKOBAas U

CTa(UIOKOKKOBAsI HH(PEKIUH, KOKJIIOLL.

IIpoTo3oiinbie (BbI3bIBAEMbIE MPOCTEHIINMHU, TO €CTh OJHOKJIETOYHBIMH 3YKapUOTaMH), HapUMeEp

Malsipusi, COHHasl 00JIe3Hb, aMeOHast TU3EHTEPHs, TOKCOIIa3MO3.

I'pubkoBbIe, Harpumep KaHIIU103, AMUACPMOPUTHSI (rpuboxk CTOIIBI).
IIpuonnsbie (BpI3pIBaEMbIE 0COOBIMU MH(EKIIMOHHBIMU OelTkaMu) — «KopoBbe OemeHcTBo» (BSE),
Kypy. OueHb BaXHBIM MOMEHTOM SBJISIETCS — 3HAHHE Mep MO0 MNPOPUIAKTUKE OOJIe3HEH.

IIpoduiakTHKa — KOMIUIEKC MEPONIPUATH, HAIIPABICHHBIX HA COXPAHEHUE U YKPEIUICHUE 3[J0POBbsI
U BKJIIOUAOIIMe B ce0st GopMHUpOBaHHUE 310pPOBOT0O 00pa3a *KU3HHU, PEAYNPEKICHNE BOSHUKHOBEHHUS
u (WIHM) pacrpocTpaHeHus 3a00IeBaHMiA, NX paHHUE BBISBICHHE, BBISBICHUE MPUYNH U YCIOBHHA UX
BO3HUKHOBEHUS U Pa3BUTHS, a TAK)KE HAIIPABJICHHBIX HAa YCTPAHEHUE BPEIHOTO BIUSHUSA, HA 3I0POBbE
yenoBeKka (akTOpOB Cpeiibl €ro OOMTaHUS.

IpodpunakTuyeckue Mepbi:

1. TloBbllIeHHE CaHUTAPHON KYJNbTYpbl HAcelEHUS: CaHUTApHAas KyJbTypa B OOIIECTBE BKIIIOYAECT
o0pa3 MBILUIEHUs, BEPOBAHUS, XapaKTep MOBEICHUs, 00bIYau, pUTyalbl, pallMOHATIbHbIE TIPAaBUIA U
HOpPMBI TOBEJCHMSI, YTO OOecreyuBaeT OJaronpUsATHBIA UIsl 3J0POBbSl PEXKHUM KU3HU (YCIOBHS
MIPOKUBAHMS U O€30TTACHBIE BHIIBI JESTEIILHOCTH).

2.boppba ¢ mepeHocunkamMu 3a00JE€BAHMI: XHMHYECKOE, MEXAaHHMYECKOe, OHOIOTHYecKoe
YHUUTOKEHUE; PUBUBKH )KHUBOTHBIM, KOTOPBIE TIEPEHOCST BUPYCHBIE N OaKTepuaibHbIe 3a00JIeBaHUs
YeJI0BEKa.

3.BaknuHanus u BBEJICHHE CHIBOPOTKH.

4. TloBbIlIeHUE UMMYHHUTETA: 3I0POBBIA 00pa3 )KU3HH, TPABUILHOE MUTaHHE.

5. IInanoBble oOcienoBanus: peakius Manry, ¢pirooporpadust, ananus kpoBu RW, renatut C, CITU
u JIp.

6.CBOEBPEMEHHOE BBISIBIICHHE U JICUEHUE.

7. llpepriBanue myTel nepeaadn MHPEKIUN: KapaHTHH, U30JISIIHS.



OcHoBHas1 YACTb 3aHATHS
3anonHuth TabuIy (Ha A4), cienys HHCTPYKLUU:
1-1 xononka: Ha3BaHue Ooiyie3HHu (MoJ HOMepoM | — 3aboneBaHHe MO KOTOPOMY TOTOBUIIOCH

COO0IIICHHE);

2-51: OIpENIETUTh BO30yIUTENS - OaxTepus, BUpYC, MIPOCTENILINE;
-BO3MOKHBIE ITyTH NEpEJaun: OpaIbHbIA, KOHTAKTHBIN, BO3AYLIHO-KaIEIbHBIH;

3-1: yKa3aThb NPOJOJDKUTENBHOCTH - OT..... M J0....9acOB, CYyTOK, Hexenb H T.J.;
4-s:  TepevyHCIUTb BCE OCHOBHBIE CHMITOMBI  3TOro  3a0ojeBaHusi, ©Oe3  ONUCAHUS;
5-11: eciu BO30YIUTEITH OakTepus, TO JeueHue - AaHTHOMOTHKH,
-eCIH BO30yAUTEINb BHUPYC, TO JIeueHHe - POTUBOBUPYCHAs Tepanus

Jis 3TUX TPYNN NEepevHCINTh HECKOJIBKO JICKAPCTBEHHBIX IPENaparoB, KOTOPhIE MPUMEHSIOT H
JIONIOJTHUTENIbHBIE MEPbI JICUCHHUS.

6-s1: B mpodunakTuke ykazaTh HoMepa MyHKTOB u3: [Ipodunaktuueckre Mepbl, KOTOpPbIE TOIXOISAT
JIJISL 5TOr0 3a00JICBaHuUS;

- BHMJbl HMMYHHUTETAa MOTYT OBITb: BpeMeHHBIH ((popMupyeTcs He Ha J0JIro), MOCTOSHHBIN
(popmupyeTcs Ha BCIO KM3HBb) WM HE (GopMHUpyeTcsl coBceM (T.K. 3a00jeBaHHME HE H3JICYHMOE).

IIpakTuyeckas padora Ne3 Pemenue 3aaau no reme « Hyk/jienHoBble KHCJIOTHDY

Heaun padoThbl: HAYYUTHCS TPUMEHATH TEOPETUYECKHE 3HaHUsA( KCIOJIb30BaTh IMPUHIIUIL
KOMILIEMEHTAapHOCTH M mpaBuio Yapradda) nns pemenus 3agad no teme « HykienHoBble
KHCJIOTBDY, MOJICIMPOBATh MpOIECC Mepedayd HacleICTBEHHOW uHpopmanuu, (HOpMHUpPOBATH
yYMEHHUE CpaBHUBATh U aHAJIU3UPOBATb.

OO0opynoBaHme: ClipaBOYHbIE JaHHBIE .

CrnipaBouHbIE JaHHBIE: OTHOCUTENIbHAS MOJIEKYJISIpHAS Macca OAHOIO HykieoTuaa 345
paccTosiHie MeXIy HykiieoTuiamu B tenu monekynsl JJHK (nnmmuna onnoro nykieotuna) 0, 34 am
3. IpaBuaa Yapradda:

LY(A) = X(T)

2.5() = Y1)

3.2(A+D) = 3 (T+I)

> - 3HAK CYMMBI

3apaua Nel.Ha ¢parmente opnoit Hutu JIHK HykimeoTwabpl  pacmojoXeHbl B
nocnenoBarenbHocTu: A-A-I'-T-1[-T-A-LI-I'-T-A-T. Onpenenure NpoLEHTHOE COAECPKAHUE BCEX
HYKJIEOTH/IOB B 3TOM I'€HE U €ro JJIUHY.

3agaua Ne2.B monexkyne JIHK Ha om0 IUTHAMIOBBIX HYKJIEOTHAOB mnpuxomutcs 18%.
Omnpenenure NpOLEHTHOE COJIEPKaHNE APYTUX HyKIeoTn10B B 310l JTHK.

3agaua Ne3. B wmosekyne JIHK o6Gnapyxeno 880 ryaHHJIOBBIX HYKIEOTHIIOB, KOTOpPbIE
cocTaBisaoT 22% ot obuiero yucna HykiaeoTunoB B 3Toil JJHK. Onpenenure: a) cKonbko Apyrux
Hykiaeotu10B B 3Toit JJHK? 6) kakoBa miuHa 3Toro pparmenTa?

3agaua Ned4. [lana monekyna JIHK ¢ otHOcuTenbHOM MonekysipHoi maccoit 69000, u3 Hux 8625
MPUXOJIUTCS Ha JIOJIO aIEHUIIOBBIX HYKJI€oTHA0B. HaliiuTe KoinuecTBO BceX HYKJIEOTH OB B ATON
JHK. Onpenenute JUIMHY 3TOTO (pparMeHTa.

B monekyne JIHK oGnapyxkeHo 880 ryaHmJIOBBIX HYKJICOTHIOB, KOTOPBIE COCTABISAIOT 22% OT
oOmiero yncna HykiaeoTu10B B 3Toil JJHK.Onpenenure: a) CkoIbKO APYrUX HYKICOTHIOB B ATOM
JAHK? 6) xakoBa ayiuna 5T0or0 hparMeHTa?

IIpakTu4yeckoe 3anaTne Ne4 OCHOBHBIE CTAAUM SMOPHOHAIBLHOI0 PA3BUTHS OPraHU3Ma
Llenb: M3yuyuTh OCHOBHBIE CTaUH SMOPHUOHAIBHOTO Pa3BUTHS XOPAOBBIX, €M0 OCOOEHHOCTH Ha
IIPUMeEpE JIAHLIETHUKA U JIATYLIKH.

Xon paboTsl

1.PaccmoTtpue cTaguu SMOPUOHATIBHOTO Pa3BUTHSI XOPIOBbIX



3xroaepma Mesopepma Hefipaneas Hepewas HelpansHeii
Boposaxa TpyBra rpebers

3HTOARPMA Xopaa Xopaa
HefpaneHei
Onnogoreopenwe  Bnactyna racTpynaums Hefipynauma rpefiers Opravorenes

>

VY naHneTHHKA, PHIObI U TUTALEHTAPHBIX MIICKOMUTAIOIIUX JKEJITKA B SHIEKIETKE Majlo, U OH
PaBHOMEPHO pacrpeensercs B nuToruiasMe. [103ToMy B 3THX )KUBOTHBIX HAOJIOAAETCS MTOJTHOE
npobienus 3urotel. Bece oOpa3zoBanHbIe O1acTOMEpbl MOTYT OBITH OJMHAKOBBIX pa3MepoB (y
JaHLIETHUKA, PbIO, IUIALIEHTApPHBIX MIIEKONMTAIOUIMX) — TOI/la paBHOMEpHOE JpobieHue. Y
3eMHOBOJIHBIX OJacTOMEpHI pa3Hble MO pa3Mepy, Y HUX HaOIIOJAeTCs MOJIHOE HEPaBHOMEPHOE
JIpoOJIeHuE.

2.0¢hopMUTH dTarbl SMOPHOHAIBHOTO Pa3BUTHS B TaOnHIe: « IMOPHOHATBHOE PAa3BUTHE

Cragnu

OCoOEeHHOCTH Pa3BUTHS

1. 3urota

2. Jlpobnenue (momHOE M
HEIOJTHOR)

3. brnacrynsus

4. TacTpynsus

5.I'ucrorenes u

OpraHoOreHe3

BriBog.

IpakTnyeckoe 3aHsaTHe NeS. Pemenue 3aga4 Ha MOHOTHOpHIHOe , JIUTHOpHAHOE W

AaHaAJU3UpyoIiece CKpelmuBaHue.

Hean paGoThl: 3aKpennTh 3HAHUS T€HETUYECKONH CUMBOJUKU U F€HETHYECKUX TEPMHHOB; MPOAOIIKUTH
(GopMHpPOBAaHME HABBIKOB PELICHHS T'€HETHMYECKMX 337ad Ha MOHOTMOpPHIHOE , AWTHOpPHUAHOE WU
aHAIM3HPYIOIEe CKPEIIBaHNE.
OodopynoBaHMe: TMIAKTUYECKHE KAPTOUKU C TEHETHUYECKUMH 3a/Ia4aMH.
Ilopsinoxk BhIMOTHEHNS
1. OTpaboTka TEpMHUHOB U IOHATHH.
2. Pemrenne 3ama4 —mmoBTOpEHNE
3. [IpakTuyeckas 4acTb.

OTpadoTKa TEPMHUHOB ¥ MOHATHIA
I'ennbl — 351eMeHTapHbIE €IMHUIIBI HacsiencTBEHHOCTH, yuyacTku JJHK xpoMmocom
HacsiencTBeHHOCTB - CBOMCTBO OpPraHW3MOB IIOBTOPATH B PALY IOKOJEHUH CXOJHBIE MPHU3HAKK U
CBOICTBa
HN3MeHYMBOCTH — CITOCOOHOCTH OpraHu3Ma MPUOOPETaTh HOBbIE MTPU3HAKU
I'mOpugonoruyeckuii MeTo — CKpEIIMBaHUE OPTaHU3MOB, OTIUYAIONIUXCS JPYT OT Ipyra KaKuMHU-THO0
MpU3HAKaMH, U TIOCIETYIOINI aHaIN3 XapaKkTepa HacJaeI0BaHUs dTUX IPU3HAKOB y TOTOMCTBA
YucThle JIMHUM — TEHOTUIINYECKU OJHOPOJHOE TIOTOMCTBO, TOMO3UTOTHOE 110 OOJIBLIMHCTBY I'€HOB
MoHorudpunHoe ckpeliuBaHie — CKPELIMBaHUE, P KOTOPOM POAUTENILCKUE OPraHU3Mbl OTJIIMYAIOTCS
JIpyT OT JpyTa JMIIb 10 OJHOMY NPU3HAKY



AJl1eJIbHBIE TeHbI — FEHBI, JICKAIUE B OJIMHAKOBBIX YYACTKaX TOMOJIOTMYHBIX XPOMOCOM M OTBEYAIOLINE
3a pa3BUTHUE OJJTHOTO IPHU3HAKA

AJIbTepHATHBHBIE IPU3HAKH — IIPOTUBOIOJIOKHBIC (KPACHBIN — OCJIbIi; BRICOKHIA — HU3KHUH )
I'omosrornyHBIE XPOMOCOMBI — TAPHBIE, OTUHAKOBBIE

I'omo3urora — opranusm, coaepKaiiuii 1Ba OJMHAKOBBIX AJJICIbHBIX I'€HA

I'erepo3urora - opranusM, CoepKallnui ABa Pa3HbIX aJIEIbHBIX '€HA

JIoMMHAHTHBII MPU3HAK — TIPE00JIAAAIOLIHIA, TTO1ABIISIONIIH

PeneccuBHbBIIT MPU3HAK - T10J1aBJISIEMbIH

IepsBolii 3akon MeHaens (MpaBUJIO eIMHOO0Pa3Us MEPBOro MOKOJIEHHUS) — MIPH CKPEIIHBAHUN JIBYX
TOMO3UTOTHBIX OPIaHU3MOB (YMCTBIX JTUHHI), OTITUYAIOLIUXCS IPYT OT IPYTa OJHUM IPU3HAKOM, B IEPBOM
MOKOJIEHUM TMPOSIBISIETCS TMPU3HAK TOJIBKO OJHOIO M3 POAUTENBCKUX OPraHM3MOB. OTOT MpHU3HAK
Ha3bIBaeTCS JOMUHAHTHBIM, a TIOKOJICHHE TI0 JAHHOMY MIPHU3HAKY OYyAET eAHHOO00Pa3HBIM

Bropoii 3akon MeHnenst (3aK0H pacuienieHns) — IPpY CKPEIIMBAHUN MEXIy co00i ocoOeil mepBoro
MOKOJICHUSI BO BTOPOM TIOKOJICHWM HaONIOAaeTCsl paclieIuieHHe Npu3HakoB B oTHomeHuH 3:1 (34
JIOMHHAHTHBIX U 19 PEIIeCCHBHBIX )

3aKOH YHCTOTBHI raMeT — TaMeThl YUCTHI, T.e. MPU (GOPMHUPOBAHUH TaMET B KKIAYIO M3 HUX TOMAJaeT
TOJIBKO I10 OJTHOMY I'€HYy M3 KaXXJ0W alIeJIbHOM Maphl.

HenosiHoe aoMUHUpOBaHMe — 3TO Cily4yau, KOrJa JIOMUHAHTHBIA TI'€H HE IOJHOCTHIO IOJABIISET
PEIeCCUBHEBIN T'eH U3 ajulenbHOH mapsl. [Ipu aToM OymayT BOZHHKATh IPOMEKYTOYHBIE TIPU3HAKH.
I'eHoTHI — COBOKYITHOCThH '€HOB OpraHu3Ma

®eHOTHIl — COBOKYITHOCTh BCEX BHEIIHUX M BHYTPEHHUX MPU3HAKOB OpPTaHU3Ma

AHaau3upymoilee CKpeldBaHUe — CKpPENIMBaHWE OCOOW, TEHOTHIT KOTOPOW HEW3BECTEH, C O0COOBIO,
TOMO3HUTOTHOM IO PelieCCUBHOMY T'eHY (aa)

Jurndpuanoe cKkpeumBanue — CKpPEHIMBaHUE 0CO0EH, KOTOPbIE OTIMYAIOTCS APYr OT JApyra 1o ABYM
MIpU3HAKAM.

Tperuii 3akon Menae/si (3aKOH He3aBHCHMOI0 HACJeI0BaHUS NMPU3HAKOB) — IIPU JUTHOPUIHOM
CKpEIMBaHWU TEHbl M TPU3HAKH, 33 KOTOpPHIE 3TH TEHbl OTBEYAIOT, COUETAIOTCS U HAacleayIOTCs
HE3aBHCUMO JPYT OT JpyTra

CuMBOJIBI:

P — ponutenbckoe moKoieHne

F1 - mepBoe nokoeHrne TOTOMKOB

F2 — BTOpOE MOKOJIEHHE TOTOMKOB

A — reH, OTBEUAIONIH 32 JOMUHAHTHBIN MMPU3HAK

a — I'€H, OTBEYAOIIMI 32 PELlECCUBHBIN NIPU3HAK

Q - JKeHCKas 0Co0b

d' - Myxckas 0co0b

AA — TOMO3UT0TA 110 TOMUHAHTHOMY TCHY

aa — TOMO3UTOTa IO PEIIECCHBHOMY T€HY

Aa - rerepo3urora

CuMBOJIBI:

P — ponuTenbckoe MOKoIeHNE

F1 - nepBoe nokoIeHnEe TOTOMKOB

F2 — BTOpOE MOKOJICHHE TOTOMKOB

A — TeH, OTBEYAOIINA 32 TOMUHAHTHBINA TTPU3HAK

a — T'eH, OTBEYAIOIINI 32 PELECCUBHBIN PU3HAK

Q - xKeHCKast 0co0b

&' - My*kcKas 0cobb

AA — roMo3urora 1o JOMMHaHTHOMY T€HYy

aa — TOMO3UTI0Ta M0 PELIECCHBHOMY I'€HYy

Aa - rerepo3urora

BbinoJiHeHHe MPAKTHYECKOH YaCTH.

1 BapnanT.



Nel. V yenoBeka res JUTMHHBIX PECHHIL JOMUHHUPYET HaJl TCHOM KOPOTKUX pecHUI]. JKeHIIHA C JITHHHBIMA
pPECHUIIAMH, Y OTIa KOTOPOW PECHHIIbI ObLIM KOPOTKHUMH, BBINUIA 3aMYX 32 MYXKUYHUHY C KOPOTKHMH
pECHUIIAMU.
a) CKOJIBKO THITOB TaMeT 00pa3yeTcs y )KeHIIUHBI?
0) A y My)KIUHBI?
B) KakoBa BEpOATHOCTE pOXKICHHSI B TAaHHOH ceMbe peOeHKA C JUIMHHBIMHU PECHHUIIAMHA?
r) CKOJIBKO pa3HbIX TEHOTUTIOB MOXKET OBITh Y IETEH B 3TOH cembe?
) A dpernorumos?
No2.T'oiry6orimassrii OproHeT KEHWICS Ha Kaperia3zoi OmoHawmHke. Kakue MOTyT pOAHMTCS IETH OT 3TOTO
Opaka, eciii 00a poJIUTENIS TeTEPO3UTOTHBI.
Ne3 V myxu npo3o¢uiisl cepblil IBET Tela JOMUHHUPYET Hall yepHbIM. [Ipy cKpemmBaHuy cephIX 1 YePHBIX
MyX B TIOTOMCTBE TIOJIOBHHA 0CcO0€H MMela Cepyro OKpacKy, a MoJIOBHHA YepHyr0. ONpenenuTe TeHOTHITHI
POAHUTENBCKUX (HOPM.

2 BapuaHT.
Nel. I'en nuabeta periecCMBEH 1O OTHOIIEHUIO K TeHY HOPMAIBHOTO COCTOSIHUSA. Y 3JIOPOBBIX CYIPYTOB
ponamiics peOCeHOK, OOIBLHOM THAOCTOM.
a) CKOJIBKO THITOB TaMET MOXeET 00pa3oBaThcs y oTIa?
0) A y matepu?
B) KakoBa BEpOSTHOCTh POXKICHHS 3I0pPOBOTO peOeHKa B TaHHOU ceMbe?
r) CKOJIbKO pa3HbIX TEHOTUIIOB MOXKET OBITh Y JIETEH B 3TOH ceMbe?
1) KakoBa BeposiTHOCTB TOTO, YTO BTOPOH PEOCHOK POIUTCS OOTBHBIM?
Ne2. ¥V nmposoduiibl cepasi oKkpacka Tella W HAIW4YHE MIETHHOK — JIOMWHAHTHBIE TPU3HAKH, KOTOPBIC
HacIlleyI0TCsl He3aBUCMMO. Kakoe MOTOMCTBO clieyeT OXHIATh OT CKPEHIMBaHUs YKENTOW caMKu 0e3
HIETHHOK C FE€TEPO3UTOTHBIM TI0 00OUM MPHU3HAKAM CAMIIOM.
Ne3. dopma vameukn y 3eMIITHIKA MOXET OBITh HOpMasTbHasH( TOMHUHAHTHBIN MTPU3HAK) U JTUCTOBUIHAS.
Y Terepo3Wror dameuykd HMEIOT IMPOMEXYTOUHYI (opMy MeXIy HOPMAIbHOW W IJHUCTOBUHOM.
Onpenennre BOZMOKHBIE TCHOTUITB M (DEHOTHUIIBI TOTOMCTBA OT CKPEIMBAHUS IBYX PACTCHUH, MMEIOIIHX
MPOMEKYTOUHYIO OPMY YaIlleUKH.

IIpakTyeckoe 3anaTHeN26 «CuenyieHHOe HAC/IeI0BAHNE IPH3HAKOB)

Heas padoTbl: NpOJOIKUTE (OPMHUPOBAHME YMEHHH pEIIEHHs] TEHETHYEeCKHX 3ahad M0 TeMe
«HacnenoBanue , CHEMIEHHOE C I10JIOM»

MartepnajJbHO — TeXHHYECKOe OCHAIEHHMe: KOHCTIIEKThl JIEKIHMH, METOAWYECKHEe YKa3aHusi K
NPaKTUIECKON padoTe.

AJI'OPUTM I1O BBIITOJIHEHUIO ITPAKTUYECKOI'O 3AJJAHUA

N3y4unTh TEOpETHUECKUIT MaTepHal 10 TeEME MPAKTUIECKONW padoThI

OTBETUTH HAa KOHTPOJIEHBIE BOIIPOCHI

3amucath B TETPAAM AJIsl IPAKTUIECKUX PadOT — AaTy, TEMY 3aHSTHS, LIEIb NPAKTUIECKOH PabOTHI
Pemuts 3ama4n 1u1st CaMOCTOSITETFHOTO PEILICHUS

CaenaTb BBIBOA 1O padoTe

Craatb paboTy Ha IPOBEPKY MPENOJABATENIO

Kapuorunm — o0miee uucno, pasmep U ¢GopmMa XpoMocoM. XPOMOCOMBI y OpPTaHH3MOB JEJSATCS Ha
ayTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

AyTOCOMBI — XPOMOCOMBI, OTUHAKOBBIE Y 000MX TOJIOB.

[TooBeIE XpPOMOCOMBI (TE€TEPOXPOMOCOMBI) — XPOMOCOMBI, MO0 KOTOPHIM MY>KCKOW U KEHCKHW MO
OTIIMYAIOTCA APYT OT ApYTa.

B xnerke yenoBeka copepxurca 46 xpomocoM, win 23 mapel: 22 mapsl ayTocoM W 1 mapa MoJIOBBIX
xpomocoM. [lonoBeie xpomMocombl 0003Ha4arOT Kak X- U Y-XpoMocoMbl. JKEHIIMHBI WMEIOT ABe X-
XPOMOCOMBI, 4 MY)KUMHBI OIHY X- M OAHY Y-XpoMmocoMmy.l'oMoramMerHnli IOJI- NOJ, C JABYMS
OJIMHAaKOBBIMH MOJIOBBIMU XpoMocoMamu. I'eTeporamMeTHsbIN 1OJ — TI0J1, C ABYMS Pa3HBIMH ITOJIOBBIMU
XpOMOCOMaMH.

HacnenoBanue npru3HakoB OpraHu3Ma, a TaKKe HEKOTOPBIX 3a00JIeBaHUM y UeloBeKa, IPOUCXOIUT Yepes

IIOJIOBBIE XPOMOCOMBI, T.€. CHECIIJICHHO. Hacnenonaﬂne, CHCIJICHHOEC C ITI0JIOM — HAaCJICOIOBaHUC
IMPU3HAKOB, I'CHBI KOTOPLIX HAXOAATCA B X-n Y-XpOMOCOMaX. B nonoBeix XpOMOCOMaxX MOT'YT HAXOAUTHCA
T'CHBI, HC HUMCIOIINC OTHOLICHUA K Pa3BUTUIO IIOJIOBBIX MMPU3HAKOB.

IIpu couetanuu XY OOJBITMHCTBO TC€HOB, HAXOIAIIMXCS B X-XpOMOCOME, HE UMEIOT AJUICITHFHONW Taphl B



Y -xpomocome. Taxke TeHBI, pacoIOKEHHEIE B Y -XpOMOCOME, HEe IMEIOT ajutelieii B X-xpomocoMme. Takue
OpraHu3Mbl Ha3bIBAlOTCS FTeMH3UTOTHBIMH. B 3TOM cityyae mposiBisieTcst peliecCUBHBIN IM'eH, UMEIOLUics
B T€HOTHIIE B €TUHCTBEHHOM 4Hnciie. Tak X-XpoMocoMa MOXKET COIEPKATh I'eH, BHI3bIBAIOIINN FeMOQIITHIO
(TOHIKEHHYTO CBEPTHIBAEMOCTH KpoBH). Toraa Bce My>KCKue 0coOH, MOTYYHBIINE 3Ty XPOMOCOMY, OyAyT
CTpajaTh 3TUM 3a00JIeBaHUEM, TaK KaK Y-XpOMOCOMa HE COAEPKUT JOMHUHAHTHOTO ajljIess.
KoHTposbHbIE BONIPOCHI:
Jatp onpeneneHue cieTyronuM NOHSTHSM:
1. KapuoTum.
2.AyTOCOMBEI H TTOJIOBBIE XPOMOCOMBI.
3. CuersieHHOE Hacle0BaHuE.
4. 'oMoraMeTHbIN 1 reTeporaMeTHbIH Mol

3agauu ISl CAMOCTOSITEJILHOI'O PelleH s :
3agaya Nel. Knaccuyeckas remouius HacieqyeTcs Kak pPELecCHBHBIA Npu3Hak. ['eH remoduinu
pacrnonaraeTcs B X — XpOMOCOME. Y- XpoMocoMa HE COJEpKUT TeHa , KOHTPOJIUPYIOIIEro
CBEPTHIBAEMOCTb KPOBH .J{eByIIKa , OTEIl KOTOPOH CTpataeT reMopuine, a MaTh 310pOBa U IPOUCXOIUT
n3 ONaronoiay4Ho MO reMOHIMM CEMbU, BBIXOOUT 3aMyX 3a 3I0pPOBOro MyxuuHy. Ompenenute
BEPOSTHBIE ()EHOTHIIBI JICTEH OT ATOTO Opaka.
3agaua Ne2. VY >KeHIIMHBI, CTpajarolield OTCYTCTBUEM IOTOOTAETCHHs (aHTHAPO3HAs SKTOAEpPMAalIbHAS
JHCIIIa3Ksl), U MYXXUYUHBI, HE UMEIOLIEro 3TOro aedexra, poxaaercs cblH. ONpenenuTb, yHACIeaAyeT 1
peOEHOK 0OJIe3Hb MaTEpHU WTH K€ OyIeT 310pOB, Kak oTell. | 'eH, OTBETCTBEHHBIH 32 pa3BUTHE 3TON 00JIC3HU
— PpelLlecCHBEH, JIOKalM30BaH B X-XxpoMmocoMe. Byaer nm crpajgath 3THM 3a0ojeBaHUEM JEBOYKAa,
SIBJISIFOILIASICS] BTOPBIM PEOEHKOM B ceMbe?
3agauya Ne3. ['uneptpuxo3 (BbIpacTaHHE BOJIOC Ha Kpar YITHOH PakOBUHBI) Tepenaercs udepes Y —
XpOMOCOMY, a MOJIUJAKTIINA (IIECTUNIAIOCTh) — KaK JOMHUHAHTHBIN ayTOCOMHBIN T'eH. B ceMbe, rae otery
UMeJl THIIEPTPUX03, & MaTh — MOJUAAKTUIINIO, POAMIACHE HOPMaJbHAs B OTHOLIEHHMH OOOMX NPH3HAKOB
nmoub. KakoBa BepOATHOCTH TOTO, YTO CIEAYIOMUN peOCHOK B STOW ceMbe OyAer Takxke 0e3 odemx
aHOMaJIHit?
3agaua 4.0t poauTeneii, IMEBIIHX MO (PEHOTUIY HOPMAIBHOE I[BETOBOE 3PEHHUE, POJAUIOCH HECKOIBKO
JeTell ¢ HOpMaJIbHBIM 3pPEHHEM M OAMH MalbYHMK AaJIbTOHHUK. YeM 3T0 0OBsicHUTH? KakoBBI M€HOTHIIBI
ponuteneit u neren?
3agaua 5. Kaperasas >keHIIMHA C HOPMAJIBHBIM 3pEHHEM BBIXOJHUT 3aMY’K 3@ Kaperia3zoro MyK4uHy. Y
HUX poAuiachk romydornasas Ao4b — JanbTOHMK. Kapuil 1Ber ria3 AOMHHUpYeT Haja TonyObIM, a
JAJIETOHU3M OIPEIENSieTCsl PELleCCUBHBIM [€HOM, HaXxoAsamuMcs B X — xpomocome. KakoBa BeposITHOCTB
TOTO, YTO CIIEAYIOIINI peOCHOK B 3TOM ceMbe OylIeT UMeTh TakoH ke Gpenorun?

HpaKTI/I'—leCKOC 3anstue Ne7 Pemienue 3ala4 Ha OIPECACIICHUC TUIla MYTAllUU IIpU IHIepcaavuc
HACJICACTBCHHBIX ITPHU3HAKOB, COCTABJICHUEC 'CHOTUIIMYCCKHUX CXEM CKPCIIWMBAaHUA

Heanb. [Toka3ats pons MyTalui U MOSBICHHE MyTallui y Y€JIOBEKa

Teopernyeckas 4acTb

Jns u3ydyeHHs] HACHEJACTBEHHOCTH YEJOBEKa HCHOJIb3YIOT pSAJ METOJOB: IN€HeaJlOrMYecKUi,
OJIM3HELIOBBIN, IMTOTEHETHUECKUM, OMOXUMHUUYECKUHN U IPYTHE.

PaccMoTpuM THUIIBI MyTalluu Ha IPUMEPE FeHEATOTHYECKOr0 METOo/1a.

I'eHeanornyeckuii — 3T0 aHaIU3 POJOCIOBHOM C LIETIBIO YCTAHOBJIEHUs XapaKTepa HacJIel0BaHus
u3ydyaeMoro mnpusHaka. [lo ayTOCOMHO-JOMHHAaHTHOMY THUITy HacleQyIOTCS MOJUAAKTHIINSA,
BECHYIIKH, CPOCILIMECS MAaJbLIbI, KATapaKTa IJia3, XpyNnKoCTh KOCTEH 1 MHOTUE JPYyTHE.

[enbiit psii MPU3HAKOB HACIENYeTCsl CLEIJIEHHO C MOJOM: X-CLUEIUIEHHOE HaclleJJOBaHHE —
reMopwIns, JaJIbTOHU3M; Y-CIEIJICHHOe — TMIepTpuxo3. Mcrnonb30BaHne reHeaaornyeckoro
MeTOJla MO0Ka3ajo, YTO MPH POACTBEHHOM Opake BO3pacTaeT BEPOSTHOCTH MOSBIEHUS YPOJCTB,
MEPTBOPOXKACHUM, PAHHENH CMEPTHOCTH B IIOTOMCTBE.

IIpakTnyeckasi 4acThb

3apaua Nel .

N3yuute pparMeHT poAgOCIOBHOTO ApeBa OJHOW CEMBbHU, Y HEKOTOPBIX YJICHOB KOTOPOU UMEETCS
MOJINAAKTUIINS.



@®parMeHT poJIOCIOBHOTO JIPEBA CEMbU

O__. YeaoBHbie 0003HAYEHHA:

— ACHILUHHA

D MYKYHHA

~ Opak
AeTH 0aHOro Opaka

. . NMPOABJACHHE HCCICAYEMOIO,
NpHU3HaKa — MNOJHIAKTHIHA

Hcnonb3ys NpennokKEHHYI0 CXEMY, ONPEIEIUTE, JOMUHAHTHBIM WIIA PELIECCUBHBIM SBISETCS
JTAHHBIN IPU3HAK U CLEIJIEH JIU OH C TIOJIOBBIMU XPOMOCOMAaMH.

3anmaga Ne2.
N3yuute (parMeHT pPOAOCIOBHOTO JpeBa OJHOW CEMbH, Y HEKOTOPBIX UIEHOB KOTOPOM
Kocornasue. @parMeHT poAOCIOBHOTO IPEBA CEMbU

O__. C)chonu bie 0003HaYCHHA:

ACHUIMHA

aeTH oaHoro Opaka

. . NPOABJIACHHE HCCACAYEMOIO

NnpH3HaKa — KocorjiasHe

I/ICHOJ'IBSYSI MPEAJIOKCHHYIO CXEMY, OIPCACIINTC, JOMHUHAHTHBIM WM PCLHECCCUBHLIM SABJISCTCA
JaHHBIN IMMPU3HAK U CHCIJICH JIX OH C ITOJIOBBIMHU XPOMOCOMAaMH.

3amgaua Ne3
W3yunute ¢parMeHT pOAOCIOBHOTO JApeBa OJHOM CEeMbU, y HEKOTOPBIX UJIEHOB KOTOpPOH
anpOnHN3M. DOParMeHT POIOCIOBHOTO JIPEBa CEMbH

OTD Venosusie 0603Ha4CHNA
QO - xenumna
‘_D t] D MYAKYHHA
Opax
aetn oaxoro Gpaxa

. . NMPOABACHHE HCCICAYEMOro

npu3Haxka

Hcnonp3ysl MPENoKEHHYI0 CXEMY, ONPEACIUTE, JOMUHAHTHBIM MJIM PELIECCUBHBIM SIBISAETCS
JAHHBIA MPU3HAK, U CLIETUICH JIM OH C IOJOBBIMH XPOMOCOMaMHU.

Bomnpocsr

1.Yt0 Takoe renom?

2.Yro Takoe reHoTHIT?

3.K xakoMy THITy MyTaluii OTHOCUTCSI TPUOOPETEHUE JIUIITHEH XPOMOCOMBI B reHoTHIe(2n-1)
BeiBo.

HpaKanecxoe 3ansTHE Ne8 « CocraBiienue cxeM nepeaadn BEmeCTB M JHepruM (eneii MUTaHus)».

Heanb: chopMupOBaTh 3HAHHS O LEMSIX M CETAX MUTAHUS, O MPABIIIC YKOJIOTHICCKOU TMHPAMUIBI, HAYIUTHCS
COCTABJISITh CXEMBI IIepeadll BEIISCTB U SHEPTHH.

O0OopynoBaHMe: CTaTUCTHYECKHE IAHHBIC, PUCYHKH Pa3IMYHBIX OHOIICHO30B, TAONHIIBI, CXEMBI IMHUIICBBIX
Lenei B pa3HbIX SKOCHCTEMAX.

Inmesas (mpoguueckan) yenb —psia B3aMMOOTHOIICHUN MEXITY



rpyInaMy OPraHU3MOB (PACTeHUH, >KHUBOTHBIX, TPUOOB U MEKPOOPTaHU3MOB) NpH KOTOPOM TIPOHUCXOIHT
NEPEeHOC SHEPTUH ITyTEM MOEAAHUS OHUX 0COOEH APYrUMH.

Oprasu3Mbl TIOCIEOYIOMIETO 3BEHA IIOCJAI0T OPraHW3MbI NpPEAbIAYIIero 3BeHa, W TakuM o00pazoMm
OCYIIECTBIISIETCS IIETTHON TIEPEHOC YPHEPTHH U BEIIECTBA, JIS)KAIINI B OCHOBE KPYTOBOPOTA BEIIECTB B IPUPOIE.
Ipu KaXxaOM MepeHoce OT 3BeHa K 3BeHy TepsieTcst Oonpinas acth (10 80—90 %) noTeHImManbHON SHEPruy,
paccemBatomieiicss B Buze Teria. 11o 3Toil mpudaiHe 9rcio 3BeHbEB (BUAOB) B IICTIN UTAHUS OTPAHUYCHO U HE
MPEBBIIIACT OOBIYHO 4—5.

IIpaBuno 10% (3axon JIungeMaHa) - 5T0 MPABUIIO SKOJOTHUECKOHN MUPaMUIbL.

Ono rmnacut: Ha kaxmgoe mocieayroliee 3BEHO MUILEBOW LieNu MocTymaeT Tosibko 10% sHeprum (Macchl),
HAKOIUICHHOH MPEIBLIYIIIIM 3BEHOM.

IIpumeHnsieTcst Tak: y HaC €CTh KaKas-TO MUILEBAst LIEMOYKa:

TpaBa — Ky3HEeUHKH — JATYIIKA — IATLJIS.

N Bompoc " Ckonbko TpaBbl OBIJIO ChEJCHO Ha JIYry, €cld NpuOaBKa B Bece Iallid, KOTOpas IHUTalach
JATYIIKaMU Ha 3TOM JIyTy, cocTaBuia 1 kr? "(Impu 3TOM UMeeTcsl B BUAY, YTO HUYEM JAPYTHMM OHA HE MUTaJIach,
a JIATYIIKY eJId TOJIbKO Ky3HEUHMKOB, a Ky3HEUHKHU TOJBKO 3Ty TpaBky). [lomyuaercs, uro 3toT 1 kr u ectb 10%
oT 0o0Iel Macchl JIATyIeK, 3HaYWT, UX Macca paBHa Obuta 10kr, Torma macca Ky3HeunkoB-100 kr, a mMacca
CHEICHHON TPaBHI COCTABHIIA LIEITYIO TOHHY.

Xon paboThIL:

3ananue 1:

HazoBuTe opraHu3Mbl, KOTOPHIE JOKHBI OBITH Ha MPOIYIIEHHOM MECTE CIEIYIOIIUX TMUINEBBIX
Hernei. 3anuImTe 3TH L.

3amanue 2.

W3 npeyio)KeHHOTO CITUCKA KUBBIX OPTaHU3MOB COCTAaBUTH TPOYUUECKYIO CETh: TpaBa, sSTOIHBIN
KYCTapHUK, MyXa, CHHHWIIA, JIATYIIKA, YX, 3asll, BOJK, OAKTEpUM THUCHHS, KOMAp, Ky3HCUHK.
YKakuTe KOIMYECTBO YHEPTHH, KOTOPOE MEPEXOAUT C OJJHOTO YPOBHS Ha IPYTOM.

\

QV[

3aganue Ne 3. CpaBHUTE /1BE LIENIN IUTaHMS, OIPEAEIINTE YEPTHI CXOACTBA U Pa3INYus.
1. Kuesep - KposuK - BOJIK
2. PacturtenbHbIi onag — A0KIEBON YePBb — YEPHBIHM P03/ — sICTped - MepenessTHUK

BeiBoa:
IIpakTuyeckoe 3ansitue Ne9 PelieHne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 1O
MEePEHOCY BEIIECTBA U DHEPTUHU B YKOCHCTEMAaX C COCTaBJICHUEM TPOPUUECKUX METICH 1 MUpaMu/T

Oromacchl U YHEPTUH.

Hean padoTthl: Pemienrie pacu€THBIX 3a7a4 110 MEPEHOCY BELIECTBA U SHEPTUH B IKOCHCTEMAX.



Teoperuyeckas 4acTb

3aKoH MUpaMHUABI JHEPIUU WM 3AKOH 1eCATH NIPOLEHTOB

Awmepukanckuii yaensiid P. Jlungeman chopmynupoBan «3aKOH NUPaAMHIbI SJHEPrHH» WJIH
«3aKO0H JecsiTH NPOLEHTOB»  C OJIHOTO TPO(UYECKOTO YPOBHS Uepes3 MUIIEBbIE eI Ha APYroi
Tpouueckuil ypoBeHb mepexoaut B cpemaHeM okoio 10% suepruu. Octanbubie 90% sHepruu
TpaTATCS NpH JbIXaHWU, Ha oOpa3oBaHue AT®, koTopoe pacxomyercs Il MOAJNEPKAHUA
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma.

»ow

Bonpocsl
[Touemy, cornacHO IpaBUITY FIKOJIOTHYECKOM MMpaMU/Ibl, B HA3€MHOM MUIIEBOH 1IETIH OT 3BE€Ha
K 3BEHY HAOJIOAAaeTCsl yMEHbIIEHUE YHEPrun?
Kak u3MeHsieTcs KOJMYECTBO SHEPrUM B IMILUEBBIX LENSAX IPU IEPEXOJe C OAHOTO
TPO(UIECKOT0 YPOBHS Ha IPYroii?
Yro Takoe nuieBas 1ernb?
Kakwue nuiessie 1ienu Bel 3HaeTe?
Kak MoxeT yuyacTBOBaTh B MUIIEBHIX LEMAX JIETPUT?

3agaun
CocraBpTe NUIIEBYIO LIETb, UCIIONIB3Ysl BCEX HA3BAaHHBIX IIPEICTAaBUTENICH: KPYITHAS XUIIHAS
NTUIIA, pacTeHue, 0abouka, 3Mes, JsArymka. CKOJIbKO SHEPIHMH NMEPEeXOAUT Ha YPOBEHB
koHCyMeHTOB III mopsaka, ecnm uymcras rojoBas NEpBHYHAs NPOAYKLHS SKOCUCTEMBI
coctassieT 10 000 xIx?
CocraBpTe NUILEBYIO LEIb, UCIIOJB3YSl BCEX HA3BAHHBIX NIPEACTABUTEIEH: JOKAECBON YEPBbD,
JIMCHIIA, JIUCTOBOM omaj, opel, €x. Kakoil u3 opraHn3MOB HMCIIOJHSET pOJb KOHCYMEHTa
TPETHETO NopsiKa?
[TpaBmwiio rnacut: «ronbko 10% sSHeprum mOCTymaeT oOT KaXJOro MpeblayIero
Tpo(UUECKOro YpOBHS K MocienyomemMy». Paccunraiite BenMUMHy NEPBUYHON MPOTYKIIMU
skocucteMbl (B kJIk), ecnmu Ha ypoBeHb kosioBpaTku mepennio 3250 x/x. B moboit u3
NUILEBBIX IIenell KOJIOBpaTka HaXxoJIUTCs Ha ypoBHe KoHcymeHTa Il mopsnaka. O0bscHuTe
CBOM PaCUETHI.
[TpaBwiio rmacut: «ronbko 10% oSHeprum mocTymaer oOT KaXJIOro IPEIbIAyILEro
Tpo(huueckoro ypoBHs K MocienywomeMy». Paccuuraiite pazMep NEpBUYHOM T0/I0BOM
HPOAYKIMH 3KocucTeMbI (B KJIk), ecii Ha ypoBeHb MbIu nepenuio 28000 k/[x. B mo0oii
U3 MUIIEBBIX LENell MbIb HaXOAUTCA Ha ypoBHE KoHCcyMeHTa | mopsnka, O0bsicHUTE CBOU
pacy€Tsl.
[IpaBmiio rnacut: «ronbko 10% sSHeprum mMOCTymaeT oOT KaXJIOTO MpeblAyIIero
Tpo(UUECKOT0 YpPOBHS K MocienymouemMy». Paccunraiite konudectBo »Hepruu (B k/[x),
KOTOpO€ MEepEeHIET Ha yPOBEHb KPOJIMKA MPH NMEPBUYHON T'OJ0BOM MPOTYKIIUU SKOCHUCTEMBI
45000 k/[x. B mo0oii 3 NUILIEBBIX LENell KpOJUK HaXOIUTCS HAa YpOBHE KOHCyMeHTa [
nopsiaka. OObICHUTE CBOU PACUETHI.

BriBoja no paGore

IpakTuyeckoe 3ansaTHeNe 10 «OTX01bI TPOU3BOJICTBAY

Ilesb: a) pacKpbITh COBPEMEHHOE BO3/ICHCTBHUE YelloBeKa Ha Ouochepy U mpobdaeMbl yTHIN3AIUH
MPOMBITIJICHHBIX OTXO0B; 0) paCCMOTPETH CIIOCOOBI YTHIIN3AIIUH MTPOMBIIUIEHHBIX OTXO0/I0B
O0OopynoBanue: paboyast TETpaab, KOMIBIOTEPHI C BbIX010M B IHTEpHET

Xoxa padoThl
1. O3HakoMHTBHCA C TEOPETUUECKUM MaTEPUATIOM
2. BrmomaHWUTE 3a0aHUS
3. OTBeTHTb HAa KOHTPOJIbHBIE BOTIPOCHI



3amanmue:
[IpuBeuTe KOHKPETHBIE IPUMEPHI TPOMBIIUIEHHBIX OTXOJIOB MO CTENEHU UX OITACHOCTH.
[Tokaxxute B BUE CXEMBI JJI000i1 crtocod nepepadoTKu WK yTHIIN3aLUuU

1.
2.

3.

Tabmuna 1. Xapakrepuctuku cniocoboB nepepaboTKu 0TX0I0B

IMPOMBIIIJICHHBIX OTXO/I0B.

3anonuuTte Tabaumy 1.

No Crnoco6 nepepaboTku [IpeumymmecTBa ciocoda Henocratku criocoba
ILII. OTXOJIOB

1.

2...

1. Yro nonumaetcs noj moHstTueM «Perukimuary? JaliTe moapoOHOe omrcanue mporecca.
2. Tlouemy BaxkHa BTopuuHas nepepaboTka orxonoB? [IpuBeaute npumepsl.
3. Kak paznuuaror MmeaunuHcKue oTXoabl? Kak ux yrummsupyr?
KoHTpoJibHbIE BOPOCHI:
1. Yem oTiuyaeTcst yTUin3aius ot nepepaboTKu OTX0/I0B.
2. Yro Takoe mpeaBapuTeNbHas COPTUPOBKA 0TX0/10B. Kak ee ocyIiecTBUTS.
3. Uto Takoe mupoJiu3 U €ro OCHOBHBIE BUJIBI.
4. Koraa ymMecTHO IpUMEHSATh KOMIIOCTUPOBAHUE OTXO/I0B.
5. IlpuHnmIbl paboThl MyCOPOCKUTATENBHBIX 3aBOJIOB U MX SKOHOMHYECKast () (HEeKTUBHOCTE.
6. 3emenbHas 3achIlIKa OTXOJI0B U IIpaBujia €€ OpraHu3aluu.

IIpakTuyeckoe 3ansitue Nell. BausiHne conmaabHO-IK0JIOIMYeCKUX (PAKTOPOB HA 310POBbE
yeJioBeKa

Hean. MccnenoBanre ypoBHs pabOTOCTIOCOOHOCTH B TMHAMUKE.

N3yueHne yMCTBEHHOM pabOTOCIIOCOOHOCTH yJaluxcs (CTyI€HTOB) HEOOXOIUMO Uil KOHTPOJIS
3a (DyHKUIMOHAJIBHBIM COCTOSIHUEM IIEHTPAJbHONH HEPBHOM CHUCTEMBI U €r0 HW3MEHEHHMEM IOJ
JeicTBUeM pa3iMuHbIX (pakTopoB. YXyiieHne pyHkunonaibHoro coctossHus [ITHC mpoucxonut
IIPU Pa3BUTUHM YMCTBEHHOI'O YTOMJIEHMSI, CBSI3aHHOTO C HAIPSKEHHOW U CII0)KHOM YMCTBEHHOM
paboToii.

HccnenoBanue NpoBOAWUTCS B Hauyale M B KOHLE 3aHATHS. YPOBEHb PabOTOCIOCOOHOCTH
OTpesieNIsIeTCsl ¢ MOMOIIbI0 METOAA «I03MPOBaHUS PabOThI BO BPEMEHH» C HCIIOJIb30BAaHUEM
KOppeKTypHbIX Ta0iaul AHpumoBa. JlOCTOMHCTBOM OYyKBEHHOT'O TECTa SIBISETCS BO3ZMOKHOCTh
OJTHOBPEMEHHOT'0 00CIeJ0BaHuUS OOJIBIIOr0 KOJMYECTBA JIMII.

ITopsinok npoBeneHust 00c/1e10BaAHHUS.

1. UcnbiTyeMbIM pa3aaroT OaHKH TaOIuIl M 00bsICHAIOT 3a1aHue. CyTh 3a1aHUs - BHUMATEIbHO
IPOCMAaTPUBATh KAXKIYIO CTPOKY (CJleBa HalpaBo, KaK YUTAIOT KHUTY) U BBIYEPKUBATh OYKBBI
(manpumep, X oaHOI uepToid, a U - nBymMs uepramu

2. Ormeuaetcst Bpemsi Havana paboThl U naércs komanna «Hauamu paboty». [lo ucreuenun 1
MHUHYTBI pa0OTa OCTaHABIMBAETCS U HA KOPPEKTYPHOU TaOIMIle OTMEUAETCs YTOJIKOM MECTO, TJie
3actan curaai «Ctomy;

3. 3amaHue OCNOXKHSETCA - MPOAOIDKATh BHIUEPKUBAHUE OYKB B MPEXKHEM IMOPSAIKE, KPOME TeX
CIIy4aeB, KOI/Ia epe]l yKa3aHHbIMH OyKBaMU CTOSIT KakHe-To Jpyrue (Hampumep, nepea X Oyner
crosTh B, a nmepen U - 6yksa E), coueranue 3Tux OyKB MpeaiararoT MOAYEPKHYTD;

4. B Teyenne 1 MUHYTBI MPOBOAMTCS YCIOKHEHHAs paboTa 1Mo MPOCMOTPY TAOJIHIL;

5. TlpoBenenue aHanM3a MJAaHHBIX wuccienoBaHus. s oOpabOTKM KOPPEKTYPHBIX TaOIuIl
HOJICUUTBIBAETCS] KOJIMYECTBO IPOCMOTPEHHBIX 3HAKOB, 3a MEPBYIO 1 MUHYTY, BTOpYIO0 1 MUHYTY
U 32 2 MUHYTHl Bcero. IloAcunThIBalOT KOJIMYECTBO MPOCMOTPEHHBIX CTPOK, YMHOXkas Ha 40



(komm4ecTBO OYKB B CTPOKE) U MPUOABIISAIOT KOJIUIECTBO HEMOIHOM CTpoKU. [lomyueHHbIe TaHHbIE
3aHOCST B TAOJIHILY.
KonmuecTBeHHBIC TOKa3aTeHM pabOTOCIIOCOOHOCTH

KonnuectBo Hauano 3austus Kownen 3agarus
MIPOCMOTPEHHBIX
3HAKOB TYK % MTYK %

ITepBast 1 munyTa

Bropas 1 munyta

Bcero 3a 2 MunyTHI

KauecTBeHHbIC MTOKa3aTesin paboTOCIIOCOOHOCTH

Hauano 3ansTus Konen 3anarus

Kosn4ecTBo A0MyIIEHHBIX OIIHOOK
mrtyk | Ha 100 3HakoB | % | mryk | Ha 100 3HaKoB | %

ITepBast 1 munyTa

Bropas 1 munyra

Bcero 3a 2 MunyTHI

IIpakTnyeckoe 3anaTHe Ne 12. BHoTexHO10rMsA KaK HAyKa M NPOU3BOACTBO. OCHOBHBIC
HaINpaBJIeHHsI COBPeMeHHOH OMOTEeXHOJI0THH

Tema5.1.bM0TEXHOJIOTMH B JKN3HU KAXKI0OT0
Hean 3ansaTus: O3HaKOMIIEHHE C TTIOHATHEM «OMOTEXHOJIOTHS»; PACCMOTPEHHE OCHOBHBIX cep

eé MPAKTUICCKOT'O IIPUMCHCHU.

3ananme 1: V3yunth yueOHBII MaTepua.

1.ITousTHEe 0 OMOTEXHOJIOTHH, IS M 33 1a9H

2. DTarbl CTaHOBJICHUS OMOTEXHOIOTHH.

3. O0BEKTH OMOTEXHOJIOTHH.

4. CBs13b OMOTEXHOJIOTUH C IPYTHMH HayKaMHU.

5. Buabsl OMoTeXHOIOr Uit

6lIpupoaa u MHOrOOOpa3re GHOTEXHOJOTHUECKUX MPOIIECCOB

7. IlepcrieKTUBBI Pa3BUTHS OMOTEXHOJIOTHH.

Bonpocsl

1.IlpuBenute onpeneneHus TePMUHA «OUOTEXHOJIOTHSI.

2.IlepeuncnuTe MPEANOCHITIKY Pa3BUTHSI OMOTEXHOJIOTUH KaK HAYKU U CEephl MPOU3BOACTBA.
3.IlosicauTe MpenMyIecTBa OMOTEXHOJIOTHH TEPe] TPAIUIIMOHHBIMU BUIAMU TEXHOJIOTHA.
4.PaccMOTpUTE OCHOBHBIE TPYIITBI OMOJIOTHYECKIX 00BEKTOB, MPUMEHSEMBIX B OMOTEXHOJIOTHH.
5.Ilepeuncnure u OXapaKTEPUIYUTE ITAIBI CTAHOBJICHUSI OMOTEXHOJIOTHH KaK HAYKH.
6.0xapakTepu3yiTe 00JaCTH MPAKTUYECKOTO MPUIOKECHUSI OMOTEXHOJIOTHH.
7.IIpomuTioCTpUpPyHTE TEHETUYECKYIO CBSI3b OMOTEXHOJIOTHH C APYTUMH HayKaMH.
8.ITosicHuTe BKIIa] MEKPOOHOJIOTHH B PA3BUTHE COBPEMEHHOM OMOTEXHOJIOTHH.
9.IlpuBenuTe MOHATHE MUKPOOPTraHU3M, YACTasA KyJIbTypa, IITAMM.

10.0xapakrepu3yiiTe 3HaYCHIE WHKEHEPHOUN SH3UMOJIOTHH ISl Pa3BUTHSI OMOTEXHOJIOTHH.



11.ITosicauTe poJIb TEHETHYECKON MH)KEHEPUH B CTAHOBJICHUH COBPEMEHHON OMOTEXHOJIOTHH.
12.006bscHUTE, B UEM COCTOUT BKJIAJl KJIIETOUHON MH)KEHEPUH B (POPMUPOBAHUN OMOTEXHOJIOTUHU
KaK HayKH U cpepbl IPOU3BOJICTBA.

13.IlpuBequTe M OXapaKTEPU3YHTE OCHOBHBIC BHUIBI KiIacCH(pUKAIUNH OHMOTEXHOIOTHYCCKUX
IIPOLIECCOB.

IIpakTyeckoe 3ansaTHe Ne 13 Keiicbl Ha aHa M3 HH(POPMALIMU O HAYYHBIX JOCTHKEHUSIX B
00J1aCTH reHeTHYeCKUX TeXHOJIOT Ui, KJIeTOYHO! WHKEHEePUH, MUIIEeBbIX OMOTEXHOJIOT Ui,
Tema5.1.BHOTEXHOJIOTHH B KU3HH KAKI0OI0
Heab. M3yunts nHGOpMAINIO O HAYYHBIX JOCTHXKEHUAX B 00JaCTU T€HETUUYECKUX TEXHOJIOTHUH,
KJIETOYHOW MHKEHEPUH, MUILIEBBIX OMOTEXHOJIOTUN U €€ 3aIuTa
Xon 3anaTus
1.3amuTa Kefica
Huckyccus
1.Kakast rinaBHas 1eip KJICTOYHON WHKEHEPHUH?
2.Kayroponb urpaet reHHasi HHXeHepHs B OMOTeXHOIOTUN?
3. B ueM nperMymniecTBo Mporecca CHHTE3a reHOB?
4.KakoBbI NepCreKTUBbI TeHHON MHKEHEPUH YeoBeKa?
5. KakoBbl nepcrnekTuBbl OMOTEXHOIOTHH B MUIIEBOM MPOMBIIIIEHHOCTH?
6.YTo Ha3BIBAIOT pallMOHATHHBIM TUTAHHEM?
7.4t0 nipeAcTaBIsIeT COOOM MUIIEBOM PaIiOH?
8.B pe3ynpTaTe yero BO3HUKAET OKUpeHue?
9.Kaxkyto nuiy Ha3bpiBaroT nojie3noi? IlpuBeaure npumep 310pOBOro0 MEHIO.
10.CoBpeMeHHOE COCTOSTHUE U TEPCIIEKTUBBI Pa3BUTHSA MUILEBONH OMOTEXHOJIOTHH.
11. IlpumeHeHue MUIIEBBIX M00ABOK M WHTPEAMEHTOB, MONYYEHHBIX OHMOTEXHOIOTUYECKHM
MTyTEM.

IIpakTuyeckoe 3ansitue Ne 14 Pazputne npoMbIiieHHOH OHOTEXHOJIOTHHU U €€ IPUMEHEeHue
B JKM3HH 4€JIOBEKA, MOMCK M aHAIU3 HH(pOpManuM U3 Pa3JINYHbIX HCTOYHUKOB(HAYYHAS H
yueOHO-HAy4YHAas JINTepaTypa, cpeAcTBa MaccoBoil HH(popmanuu, cetb UHTepHeT M Apyrue).
Heasb. M3yunts nHGOpMAaLIKIO O Pa3BUTHH MPOMBIIIJICHHON OHOTEXHOJOIMH U €€ IpUMEHEHHE B
KU3HH YEeIIOBEKa.

1.3amura keiica

Huckyccus

1.Kakue Hayky 0OBEUHSIET MPOMBIIIICHHAS OMOTEXHOIOTHA?

2.Kak nmpon3BoCcTBa B3aUMOCHCTBYIOT C OKpY>Kalomen cpemnoit

3.B "em 3aKiTrouaeTcsi CMBICT O€30TXOJHONH TEXHOJIOTHH MOTYYEHHUS TOTOBOTO MPOIyKTa?

4.Kakue npomyKTbl MOXKHO IOJIYYUTh Ha HPOMBIINUICHHBIX HPEANPUATUSX B Pe3yldbTaTe MPUMEHEHUS
COBPEMEHHBIX OMOTEXHOIOTHUN?

5..Texnonorust -310?

BeiBoabl.

IIpakTnyeckoe 3ansaitue Ne 15 OJTHYeckHe acHeKTbl pPa3sBUTHSA OMOTEXHOJIOTHI M
NpUMeHeHHe UX B )KU3HHU YeJIOBeKa
Iesb: mpoBeCTH aHAJIN3 aCIIEKTOB PA3BUTHS HEKOTOPBIX UCCIIEIOBAHUN B OMOTEXHOJIOTHH.
O6opynoBaHue: TEOPETUISCKUN MaTepUal 1Mo TeMe, KapTOUKHU-3a/TaHuUs.
XoJ paboThl.
3amanue 1.
Bapuant 1. M3yunte Teopernueckuii Mmarepuain 1o reMe «bMoTeXHOIOTUHU — 3TO...» U 3all0JIHUTE
TaOIHILY:

Bun GuorexHosnoruu Ilenb naHHOrO HANpaBJIECHUS Kpatkwuii 0030p npobiaembl




Bapuanr 2. M3yunte Teopernyeckuii Marepuali no reMe «KioHupoBaHue» v 3aoTHUTE TaOIHILy:

Bun 6uorexnonoruu Ilenb maHHOTO HaMpaBICHUA Kpatkwuit 0630p npoGiemsl

3amanne 2. Caemaiite BBIBOJBI 00 3THYECKUX MpoOJieMax OMOTEXHOJOTHU M MPUMEHEHUE UX B
JKU3HU YEJI0BEKA

IIpakTnyeckue 3ansTusa Ne 16 - 17 Pazpurue OHOTEXHOJIOTUN ¢ IPUMEHEHUEM TEXHUYECKUX
cucreM (OnouHXeHepus, OMonHpopMaTHKa, OMOHUKA) U UX TIPUMEHEHUE B )KM3HU YEIOBEKa
Heab. 3yunTs nH(OpMAIHIO O pa3BUTUU OMOTEXHOJIOTHH C IPUMEHEHNEM TEXHUYECKUX CUCTEM
(buoumxkenepusi, OuoumHpopmaThka, OHMOHMKA) M HMX NPUMEHEHHE B JKM3HHM 4YEJIOBEKa,
PaccMoTpeTs yeTpoicTBO KUBBIX OPraHU3MOB B IPUPOJIE, KOTOPHIE YEIOBEKA UCII0JIb3YET B CBOEH
JKU3HU. BBISICHUTD, KaK 4eIOBEK UCIOJIb3yeT HAyKy B CBOCH JKU3HH.

[TpenMer nccnenoBaHus: 3HaHUSI O IPUPOJIE, UCIIOIBb3YEMbBIE UETIOBEKOM, ITPU CO3JaHIUH O0BEKTOB
OMOHUKH B KU3HU YETIOBEKA.

1.3amuTa Ketica

Huckyccus

1.A xakumu prOoOpamMy 1 THCTPYMEHTAaMH, CO3TaHHBIMU TIPUPOI0H, MBI IOJI3yeMcs 1omMa?
2.Moxer 1 yesnoBeK 000HUTHCH 0€3 ITUX HHCTPYMEHTOB?

3. Kakoii 103yHTr OMOHUKH?

4. Koraa chopmupoBanace Hayka OMOHHUKA?

5. Kakoii ectb cuMBOJ Yy OMOHUKH?

6. Koro MokHO cYHTaTh OCHOBOMIOJIOKHUKOM OMOHUKHU?

[TpuBenuTe mpUMeEpHI KOT/1a 4YEJIOBEK CO3/1a€T TO, YTO MPUHOCUT IOJIB3Y.

Wnest npuMeHeHns 3HaHUM O JKUBOW MPUPOJIE JUIsl PEUICHUS] MHKEHEPHBIX 3a/1ay IPUHAJICKUT
Jleonapio na BuHYM, KOTOpBIM MBITAICS NOCTPOUTH JIETATEIBHBIM amnmapar ¢ MallylluMH
KpBUIbSIMH, KaK y ITUIL: opHUTOoNTepa. [lociae BHUMaTeIpHOTrO n3y4eHus nosera ntul, Jleonapao
na Bunuu cripoektupoBai cBoro neppyto (1485—-1487 rr.).

l.pakoBHHA YIUTKH - 3TO CAMOOXJIAXKAAIOLUIUNCS JIOM;

2.X000T clioHa - poOOTU3UPOBAHHAS PYKa;

3.KpbUIbsl CTPEKO3bI - COBPEMEHHBIE IPOHBI;

4.bopma MOABOAHBIX JIOJOK KOMUPYET MO (OPME MOPCKUX MIIEKOMUTAIOIINX;

5. MEIMUIMHCKUE IIIPHULIBI - KOMUPYIOT YKYC OCHI WM MTYETIbL.

6. 3actéxka-mMonHUs. Takoe n3o00pereHrne XX BeKa, KaK 3aCTEKKa «MOJIHHY, ObUIO ClIeJaHo Ha
OCHOBE CTPOEHUS Iepa NTUllbl. bopoaku nepa pa3auyHbIX MOPSAIKOB, OCHAIIEHHBIE KPIOYKAMH,
oOecnieunBaroT HaJlexKHOe ceruienne. CunTaercs, 4To NepBbIil IPOTOTUI «MOJIHUKY pa3padboTat
aMepUKaHCKUI MHXeHep-uzooperarens YUTkoMO Jleo J[kazncoH, 3amaTeHTOBaB ero 7 HoAOps
1891 rona 3a HomepoM 504038 kak «3acTéxky mmst o0yBu». [lybmuke 3T0 m300peTreHne ObLIO
npejcTaBieHo B 1893 roay, 01HaKO OHO 0Ka3aJ0Ch CII0KHBIM B U3TOTOBJICHUU U HEHAIEKHBIM. B
HaIlIel )KU3HH 3aCTEXKa «MOJHUS 3aKPENUIach MPOYHO U KaX/IbIi U3 HAC UMEET OEKIY C TaKOU
3aCTEXKKOM.

7. Jlunryaka. IBevnapckuii urkenep xopmk ne MecTpaiib 4acTo TyJsil cO CBOeH cobakoi u
3aMETHJ, YTO K €€ ILIEPCTH IMOCTOSIHHO MPWJIMMAIOT KAaKHEe-TO HEMOHSTHBIE PACTeHHs. YCTaB
MOCTOSTHHO YHMCTUTHh CO0aKy, WHXKCHEpP pPEeNI BBIICHUTh NPUYUHY, TIO KOTOPOH COPHSIKA
npuiMnaoT K mepetd. McenenoBaB B 1955 roxy ¢geHomeH, OH ompeaesusi, YyTo HpUIHIIaHUE
BO3MOXXHO Oyarojapsi MajJeHbKHM KpIOYKaM Ha IUIOJaX IypHUIIHHMKA (TaKk Ha3bIBAE€TCS 3TOT
COpHSIK, peneiiHuka). B pe3ynbraTe HHXKEHEp 0CO3HA BaKHOCTDH CIIEJIAHHOT'O OTKPBITUS U Yepe3
BOCEMb JIET 3alaTeHTOBal yOOOHYIO «IMIy4Ky». B pe3ynbrare MH)KEHEp OCO3Hal Ba)XHOCTH
CHENAHHOTO OTKPBITUS U Yepe3 BOCEMb JIET 3allaTEHTOBAJ yIOOHYIO «IHITy4Ky» Velcro, koTopas
CETOHSI LIUPOKO UCTIOIB3YETCS MTPH U3TOTOBIICHUU OJICKIBI.



8. JloToc u cynepkpacka. HaBepHsika Bbl HHOTJa 3aMeUaly, YTO JIEMECTKH JIOTOCA BCETJa YNCThIE
U KpacuBble. JTO NPOUCXOOUT M3-3a CIELHMAIBHOIO IOKPBITHS Ha JIENECTKaX, KOTOpOe He
NO3BOJIAIOT YacTULIAM TIpsA3M W IbUIM NPWIMNHYTh K LBeTKy. Hemeukas kommanus ISPO,
IPOM3BOALIAS KPACKH, TOTPATHIIAa HECKOJIBKO JIET HAa U3Y4YE€HHUE JaHHOTO (DEeHOMEHa, 110CJIe Yero
co3Jaj1a MHHOBALlMOHHYIO IPOAYKLHIO. ECiIM BBl PEIIMTE MOKPACUTH JOM TaKOW KPAacKoH, TO
HaBcerja 3a0ynere o ero Moiike. Brepsble 3d@ekT noTroca OTKpbUI HEMEUKUH OOTaHUK,
npodeccop bornckoro ynusepcutera Bunbrensm baptinort B 1990-x romax.

9.0mHMM W3 TEPBBIX IMAMITHUKOB ApXUTEKTYpHONH OWOHUKH sIBIseTCA OideneBa OamrHs,
OMOHMYECKUI MPUHIIUIT KOTOPOH BOIUIOMIEH B €€ KOHCTpYKIuH. KoHcTpykius DiideneBoii Oammn
UMEeT CXOJHO€ CTpOEHHE C OepIoBOM KOCTbIO ueloBeka, M Onarojgaps 3ToMy o0Jsagaer
JIOCTATOYHOM MPOYHOCTHIO.

BriBoabl

6. HpI/IMepr OLCHOYHBIX CPEACTB AJIA MPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

6.1. TemaTn4eckne TeCTOBbBIC 3aJaHUA

Pazgen 1. KieTrka - CTPYKTYPHO-(PYHKIIMOHAJILHAS €IUHUIIA sKUBOTO
1. B xakoii mepuoji MUTOTHYECKOTO ITUKJIa yaBauBaeTcs konmdectso JJHK?
1) B mpecunTeTnueckuit Nepuo;
2) B cunTeTnueckuii mepuo;
3) B nocTCUHTETUYECKUI TIEPUO;
4) B meradase.
2. B xako# epro/i IpOUCXOIUT aKTHBHBIN POCT KIETKH?
1) B npecHHTETHYECKHIA TIEPUO.T
2) B cunTeTnyeckuii  mepuos;
3) B mocTcuHTETHYECK Ui TIEPHOT;
4) B meradasze.
3. B kakoli nepuo1 )KMU3HEHHOTO 1MKJIA KJIeTka uMeeT Habop xpomocoM U JIHK 2ndc u roToBUTCS K
JieNeHnio?
1) B mpecunTeTHUECKUI TIEPUOT;
2) B cunTeTHueckuii mepuo;
3) B nocTCHHTETHYECKUH TIEPUO;
4) B meradasze.
4. B xaxoii meproi MUTO3a HAUWHAETCS CIIMPAITU3aIUs XPOMOCOM, PaCTBOpsieTCs sifiepHast 00oIouka’?
1) B aHnadase;
2) B ipodhaze;
3) B Tenodase;
4) B metadase.
5. B kaxo#i nmepro MUTO3a XpOMOCOMBI BBICTPANBAIOTCS TIO IKBATOPY KIETKHU?
1) B npodaze;
2) B metadase;
3) B anadase;
4) B renodasze.
6. B kakoil mepHoa MHUTO3a XpOMAaTUABl OTXOIAT APYr OT Jpyra M CTaHOBSITCS CaMOCTOATEILHBIMHU
XpomocomMamu?
1) B mpodase;
2) B metadase;
3) B anadase;
4) B Tenodase.
7. B xakue nepuosl MuTO3a KomuecTBo XxpomocoM U JIHK pasno 2n4c?
1)B npodasze;
2) B meradase;



3) B anadase;
4) B Tenodase.
8. B kakoii nepuon MuTo3a konmuecTBo Xxpomocom u JIHK pasHo 4ndc?
1) B mpodasze;
2) B meTadase;
3) B anadase;
4) B tenodase.
9. Kaxk naseiBaercs HeaktuBHas dyacth JIHK B kimetke?
1)XpomaTus;
2) DyxpomaruH;
3) I'erepoxpomatuH;
4) Besa JIHK B kimeTke akTHUBHA.
10. B xakue neproas! KIETOYHOTO HUKIa KonniecTBo XxpomocoM U JIHK B kieTke paBHO 2n4c?
1) B npecunTeTn4ecKuii nepuo;
2) B KOHIIE CHHTETHYECKOTO TTePHO/Ia;
3) B mocTtcuHTEeTHYECKUIT TTEPHOST;
4)B mpodase;
5) B meradase;
6) B anadase;
7) B Tenodase.

Paszpnen 2. CtpoeHue u (pyHKUMHU OPraHu3Ma.
Tema 2.3. OHTOreHe3 pacTeHui, ’)KUBOTHBIX U YeJI0BEKA

11. CkonbKko ceMsI3a4aTKOB MOYKET OBITh B TIECTHUKE?
1) Becerna onun;
2) OOBIYHO PaBHO KOJTMYECTBY CEMSH;
3) OOBIYHO paBHO KOJIMYECTBY ILIO/IOB,;
4) PaBHO KOJMMYECTBY MECTHKOB.
12. ligeTok — opran 06ecIojoro 1 NojJoBOro pa3MHOXeHus. B yem nposiBiisieTcs 6ecrionoe pa3MHOXXeHue?
1) B oGpa3oBanuu ceMsH;
2) B oOpa3oBaHuH ILI0JI0B;
3) B oOpa3oBanuu crop;
4) B obpa3zoBaHUH ramer.
13. Kakue yactu npeTka o0pa3ytoT OKOJIOIBETHUK?
1) Yarmreuka 13 4alieaucTHKOB;
2) BeH4nk U3 JENECTKOB;
3) Yamreuka 1 BEHYHK;
4) Yammeuka, BEHUHK, aHAPOLIEH U THHEIIEH.
14. Yem nipencraBieH My»KCKOW TaMeTO(HT I[BETKOBBIX PACTCHUI?
1) COBOKYITHOCTBIO THIYMHOK;
2) [IpUTBIIEBBIM ~ MEIIKOM;
3) Muxpocnopoii;
4) ITbUTBbLIEBBIM 3E€PHOM.
15. Yem npencraBiieH JKEHCKNH raMeTO(HUT IIBETKOBBIX PACTEHUI?
1) [ectuxom;
2) 3aBs3bI0 MIECTHKA;
3)Cemsi3auaTkom;
4) 3apoBIIIeBEIM MEITKOM.
16. Yto obpa3zyercst U3 OILIOIOTBOPEHHOH SIMIICKIIETKU?
1) Cems;
2) Ilmom;
3) 3apomsI ceMeHH;
4) DHpocmepM.
17. Yto obpa3zyercs U3 OII0OAOTBOPEHHON LEHTPAILHON KIETKU?
1) [Tnom;
2) Cewms;
3) 3apojsi ceMeHwY;



4) DHOocIepM.
18. Yro oOpa3yeTcs U3 HHTETYMEHTOB?
1) OKONOIIOHYIK;
2) CeMeHHas KOXYpa;
3) Dupocnepwm;
4) CeMsmony.
19. U3 gyero obpasyeTcs OKOJIOTLIONHUK?
1) U3 naTETyMEHTOB;
2) V3 cTeHOK 3aBs3H;
3) U3 mectuka;
4) 13 uBeromnoxa.
20. K0 oTKpBLI 1BOMHOE OILIOAOTBOPEHHUE?
1) C.I'. HaBamus;
2) U.B. MuuypuH.
3) H.W. BaBuios;
4) T. Menpens.

Pa3nen 3. Teopus 3BoJ1IONMH
Tema 3.1. UcTopus 3BOJIONMOHHOIO YueHHsl. MUKPO3BOJIIOLHUS.
21. Y./lapBHH COBEPIINI KPYTOCBETHOE MyTEIIECTBHE:

1) B 1831 — 1836 roxg1.0;

2)B 1841 — 1846 rompr,

3)B 1851 — 1856 ronpr;

4)B 1865 — 1870 roxer.
22. HampasnsitomuM (GakTopoM MpH CO3MAHUW TMOPOJ JTOMAIIHUX >KUBOTHBIX M COPTOB KYJIBTYpPHBIX
pactenuii JlapBUH cuuTalL:

1)I3MeHIHBOCTE;

2)HacecTBeHHOCTR;

3)EcrecTBeHHBIH 0TOOD;

4)ckyccTBEHHBIH OTOOP.
23. HampasmisirommuM (pakTopom, 00ecTieuuBaroIuM MOSBICHNE MTPUCIIOCOOIEHHOCTEH K cpenie oOnTaHus,
JapBuH cuurai:

1) U3MeH4YHnBOCTE;

2) HaciencTBeHHOCTB;

3) EcrecTBenHsIii 0TOOD;

4) UckyccTBeHHBIH 0TOOD.
24. B ocHOBe ecTeCTBEHHOr0 0TOOpa 1o JapBUHY JISKHUT:

1) Pa3sMHOXEHHE B TE€OMETPHUYECKON ITPOTPECCHH;

2) HacrmenctBeHHOCTB;

3) 3MeHYHBOCTS;

4) bopr0a 3a cymecTBoBaHHUE.
25. Kuwra Jlapeuna «[IporcxoxaeHne BUOB ITyTEM €CTECTBEHHOT0 0TOOpay BhIIILIA:

1)B 1831 roxy;

2) B 1836 rony;

3) B 1859 rony;

4) B 1882 roxy.
26. YueHbll, e1Ba He onepeuBILUi JlapBiHA B OTKPBITUHN IBMXKYILIUX CHJT 3BOJIIOLIUH:

1) A.Yomec;

2) Y.Jlatiens;

3) XK.b.Jlamapk;

4) K. JIunueit.
27. AHTTIMIICKHI YUYEHBIH, BBIIAIOIINHCS Ie0JIOT U HATYPAJIKCT, JJOKA3aBIINH, 4TO T€0JIOTUIECKOE CTPOCHHUE
Halllell IIaHeThl MOCTOSIHHO MEHSETCA B pe3yJbTaTe €CTECTBEHHBIX IPOLIECCOB U OKa3aBIIMM OOJIbIIOE
BJIMSIHUE HA MUPOBO33peHue lapBuHa:

1)A.Yonnec;

2)4.Jlaitens;

3)XK.b.Jlamapk;



4)K.®D.Pynse.
**28. OCHOBHBIC ABMKYIIKE CHIIbI SBOJIIOLKH 110 J[apBUHY:

1)BHyTpeHHee cTpemMileHHE K caMOyCOBEPIICHCTBOBAHHIO;

2)HacnencTBeHHOCTS;

3)3MeHINBOCTE;

4)YrpaxxHeHne Wik He yIIPa)KHEHNUE OPTaHOB TOJT BIMSIHUEM CPEJIBL;

5)EcrecTBeHHBII 0TOOD;

6)llepenaua mo HacIeACTBY O6JIArONPHOOPETEHHBIX MO/ BIUSHUEM CPEIbI MPU3HAKOB.
**29. lnunHas mes y xxupada no JlapBUHY MOSIBUIACh B pe3ybTaTe:

1) BHyTpeHHero cTpeMJIeHHsI K CaMOYCOBEPLICHCTBOBAHHIO;

2) HacnenctBeHHOCTH;

3) 3MeHYHBOCTH;

4) YrnpakHeHHUs IO BIUSIHUEM CPEIbl;

5) EcrectBenHoro otdopa;

6)llepemaun o HacIEeACTBY OJIArONPHOOPETEHHBIX MO BIUSHUEM CpPENbl MPU3HAKOB.
**30. YueHsble, MpUHSBIINE aKTUBHOE YYaCTHE B pacIpOCTpaHeHNH uuei JlapBuna:

1) A.Yourec;

2) K. JIunanei;

3) XK. b. Jlamapk;

4) A. Beiicman.

IIpumeuanue: Bonpockl moMedeHHbIE 3BE310UKaMH, YKa3bIBalOT Ha BEIOOp OoJiee OTHOrO OTBETA.

Tema 3.3. IIpoucxo:kaenue yeJoBeKa - aHTPONOTeHe3.
31. OOBsCHS NIPOUCXOXKACHUE YeTIOBEKA C MO3UIUN KpeallHOHH3Ma!:
D)K. JIunnetit;
2)K.b. Jlamapk;
3)4Y. dapBuH.
4)®D. DHreybC.
32. [lomecTun yenoBeka B TPyNILy IPUMATOB, HO HEBEPHO OOBSICHUI JBMKYIIHE CHIIBL:
DY. dapBuH;
2) XK.b. Jlamapk;
3) @. DHrenkc;
4) K. JIunneii.
33. [TomecTui yenoBeKa B TPyIITy IPUMATOB U MPHUBEN YO IUTEIbHbIEC JOKa3aTebCTBA B TIOJIB3Y POJICTBA
YeJI0BEKa U YeJIOBEKOOOPA3HBIX 00€3bsH:
DY. dapBuH;
2)K. Jlunueii;
3)XK.b. Jlamapk;
4)®. DHredbc.
34. Packpbul 3HaYCHHE COLUAIBHBIX ()aKTOPOB B SBOJIIOLIMH YEJIOBEKA!
1)®. Durensc;
2)XK.b.Jlamapk;
3)4Y. dapBuH.
4)K. Jlunneit
**35. PymuMeHTHl, 1OKa3bIBAIOIIME POACTBO YEJIOBEKA M MICKOIHUTAIOIINX KHUBOTHBIX:
1) Poxnenrie peOeHKa C  XBOCTOM;
2) Kommunk n3 4—5 1MO3BOHKOB;
3) PasBuTre cHIBHOTO BOJIOCSHOTO IIOKPOBA Ha TEJIE;
4)Poxnenune pebeHKa ¢ AOMOTHUTEIFHBIMA TAPAMHU COCKOB;
5) JlapBrHOB OYTOpOK Ha YIIHOW PaKOBUHE YeJIOBEKa;
6) CuIIbHO Pa3BUTHIE KIIBIKH.
**36. ATaBU3MBI, JOKA3BIBAIOLINE POJCTBO YEIOBEKA U MICKOMUTAIOIINX KUBOTHBIX:
1) Poxxnenue peOeHKa ¢ XBOCTOM;
2) Komuuk n3 4—5 1M03BOHKOB;
3) Pa3BuTre CHIBHOTO BOJIOCSHOTO IOKPOBA Ha TEJIE;



4) Poxkienue peOeHKa ¢ TOMOIHUTEILHBIMU [IApaMH COCKOR,
5) JapBuHOB OyTOPOK HA YIITHON PaKOBHHE YEIOBEKA;
6) CuIIbHO Pa3BUTHIE KIIBIKH.
37. AtaBU3MaMu Ha3bIBAIOT:
1) SIBneHue peyKIMu OpPraHoB, YTPATUBIIUX CBOE 3HAUCHHE;
2) Mopdoduznonmorndeckne mpeodpazoBaHusi, yIPOIIAIOIINE OPTaHU3AIINIO;
3) Cnyuau Bo3Bpara K MpU3HAaKaM MPEIKOB;
4) Mopdoduznonornaeckne mpeodpa3zoBaHus, TOBHIIAIONINE YPOBEHb OPraHU3AIIH.
38. PynumeHTamMu Ha3bIBAIOT:
1) SIBneHue peayKIUU OPraHoB, yTPATUBIINX CBOE 3HAUCHHE;
2)Mopdoduzuonornyeckue npeodpa3zoBaHusl, ypoLaoue OpraHu3aluio;
3) Cnyuan Bo3BpaTa K MpU3HAKaM PEIKOB;
4)Mopdoduzuonorndeckne npeodpa3zoBaHus, MOBHIMIAIOIINE YPOBEHb OPraHU3alNH.
**39. K counansHbM pakTopam OTHOCATCS:
1)HacnmencTeHHass N3MEHUNBOCTE;
2)TpynoBas nesiTenbHOCTb;
3)EcrecTBeHHbIi 0TOOD;
4)Peun;
5)O01mecTBeHHBIH 00pa3 KU3HM,
6)U30ssiius, NOMYJISAIIUOHHBIC BOJHBI U ApeH( TeHOB.
**40. K yenoBexooOpa3HbIM 00e3bsiHaM OTHOCHT:
1) 'n600mHa;
2) OpanryTana;
3) lumnanse;
4) I'oputy;
5)MapthImky.
Ipumeuanue. Bornpockl noMeueHHbIEC 3BE3I0UKAMH, YKa3bIBalOT Ha BHIOOP 00JIee OJJHOTO OTBETA.

Pasnen 4. JxoJtorust
Tema 4.1. Ikosorndeckue pakTopsl M Cpeabl ;KU3HU.
41. Tepmun «Oxomnorus» B 1866 r. mpeioxKuI:
1) K.b. Jlamapk;
2)Y. MapBuH;
3)2. I'exkenb;
4)B.H. Cykaues.
42. BepHoe ompe/eneHue:
1) Oxonorus — Hayka, U3y4arolias >KMBble OpraHU3MBl;
2) Dkonorus — Hayka, u3ydarouias cpey OOuTaHHs KHUBBIX OPraHU3MOB;
3) Dkosorus — Hayka, U3ydarolasi BOIpoChl OXpaHbl IPUPOIBL;
4) Dkonorus — HaykKa, U3ydaromias B3aMMOOTHOIICHHUS )KUBBIX OPIaHU3MOB JIPYT C
JIPYTOM U CO Cpelioi 0OUTaHuS.
43. Tlpennpustue, UMEIOIIEE OYUCTHBIE COOPYKEHHSI, PEKOMEH/IYETCSl CTPOUTH!
1) Ha Gepery B ropoe;
2) Ha Gepery BbllIe TOPOa;
3) Ha Gepery Hike ropoja;
4)JIyurie He CTPOUTD.
44. BepHoe orpeneieHue:
1) Oxonornueckue GpakTopsl — (PAKTOPBI Cpe/ibl, BO3ACHCTBYIOIINE HA OPraHHU3M;
2) Dxonornyeckue GakTopbl — (HaKTOPbI HEKUBOU MPHUPO/IBI, BO3IEHCTBYIOIINE HA

OpraHu3M;
3) DOxonoruveckne (HakTopbl — (HAKTOPHI JKMBOM TMPUPOIBI, BO3JCHCTBYIOIIHE Ha
OpTaHH3M;
4) Dxonorudyeckue (HaKTOpbl — aHTPOIOTCHHBIEC (DAKTOPHI, BO3ACHCTBYIOITNE HA
OpTraHH3M.

**45. K abnotnueckum pakTopam OTHOCSTCS:



1) Cger;
2) Cmor (3arpsisHeHHE aTMOc(]epbl) HaJl TOPOIOM;
3) IloBeIIeHHBIH ypoBeHb paguanuu B 30He YepHoObuisckoit ADC;
4) BmaxxHOCTB BO31IyXa.
**46. K 6notndeckuM GpakTopaM OTHOCSATCS:
1) BHyTpuBH10BBIE B3aUMOOTHOIICHHUS,
2) MexBH10BbIE B3aMMOOTHOIIICHHUS;
3) AHTPOTIOTEHHOE BIIUSHUE;
4) ConéHocThb BOABI B MOPE.
**47. K anTponoreHHpIM (hakTopaM OTHOCSITCS:
1) Ocymenue 60J10T;
2) Cmor (3arpsisHeHHE aTMOc(]epbl) HaJl TOPOIOM;
3) [IpombilieHHOE 3arpsi3HEHNUE BOJJOEMOB;
4) ConéHOCTb BOJIBI B MOPE.
48. OrpannuuBarmuil (akTop (onpeaencHue):
1) 3nauenue QaxTopa, HUHTEHCHMBHOCTH KOTOPOTO MEHBIIE HHUXKHET0 Mpesena
BBIHOCITUBOCTH;
2) 3uavyeHue (QaxkTopa, HHTEHCHUBHOCTH KOTOPOro OOJblle BEpXHEro Impenaesa
BBIHOCITUBOCTH;
3) ®axTop, 3HAUEHHE KOTOPOTO BBHIXOUT 32 MPEAEIbl BBIHOCIUBOCTH;
4) dakrtop, 3HaYEHUE KOTOPOTO MPUBOIUT K YTHETCHHIO KHU3HEIEATSITLHOCTH.
49. buonoruyeckuil ONTUMYM:
1) Haunydiee coueranue yciaoBHii;
2) OnTuManbHOE 3HaYeHHE OTIEIbHOTro (haKkTopa;
3) OnTumanbHOE coueTaHne OMOTUYECKHUX (PaKTOPOB;
4) OnTuManbHOe 3HaYeHHe abNOTUYECKHX (aKTOPOB.
HpnMeanHe. BOHpOCBI IIOMCYCHHBIC 3Bé3,HOI'IKaMI/I, YKa3bIBarOT HA BBIGOp Ooiee OAHOI'0 OTBETA.

Pa3znen 5

50. B ¢opme xuMuyeckux CBs3el 00pa30BaHHOIO OPraHMYECKOro BellecTBa TyOpaBa
AKKyMYJIHPYeT:
1)0,04% »Hepruu COTHEYHOTO CBETA;
2)1% »Hepruu COIMHEYHOTO CBETA;
3)5% dHepruu COIHEYHOTO CBETA;
4)10% sHepruu COTHEYHOT'O CBETA.
51. Pacxoxyercs pacTeHUSIMU B TIPOLIECCE JIBIXAHMS:
1)90% 06pa30BaHHOTO OPraHUYECKOTO BEIECTBA.
2)50% 00pa30BaHHOTO OPTAaHUYECKOTO BEIECTRA;
3)30% o0Opa30BaHHOTO OPTAHMYECKOTO BEIIECTBA;
4)10% o6pa30BaHHOTO OPraHMYECKOTO BEIIECTBA.
52. DHeprusi COJIHEYHOrO CBETa IEPBOHAYAIBHO 3alaceTcsi B BHJE XUMHMUYECKHX CBs3ei
00pa30BaHHOT'O OPTaHUYECKOTO BEIIECTBA!
1) PenytienTos;
2) KoHncymeHToB;
3) [IpoxytieHTOB;
4) T'erepotpodoB.
53. IlepexouT Ha CIIEAYIOIINKA YPOBEHb MMUIIEBOH LIeNH B (hopMe IpUpOcTa OMOMACCHI B CPETHEM:
1)100% »Hepruu CheACHHON MHUIIIH;
2)50% sHepruu CheCHHOM MUY,



3)10% »Hepruu cheAeHHOWN MUY,

4)1% sHepruu cheeHHON MUIIIH.
54. B sxocucreme NpoUCXO0UT:

1) KpyroBopoT BEIIECTB ¥ DHEPTHUU;

2) KpyroBoport 3Heprumu.

3) KpyroBoport BeliecTs;

4) OHOHAIpaBJIEHHBIN MOTOK BEIIECTB U SHEPTUH.
55. DHeprusi COJHEYHOrO CBeTa, IMpeoO0pa3oBaHHAs B HHEPrUI0 XHUMHUYECKUX CBA3CH
OpPraHMYECKOI0 BEIIECTBA:

1) [lepenaercs mo nensM MUTAHUA U PACCEUBACTCS MPU JBIXaHUM Ha Ka)XJIOM IHUIIEBOM
ypoBHe; 2) IIpoucxoaut KpyroBopoT 3HEPruU B IKOCUCTEME;

3)Ocraetcs B popme 00pa30BaHHOTO OPraHUYECKOTO BEILIECTBA;

4) beckoHEeYHO nepeaeTcs Mo LEensIM MUTaHUs.
56. JleTpuTHbIE NUILIEBbIEC LIETTH HAUMHAIOTCS:

1)C pacrenui;

2)C XUBOTHBIX;

3)C penyueHToB;

4)C opraHu4eckoro BeIeCTBa OTMEPIINX OPraHU3MOB.
57. llens muTaHws: (PUTOIUTAHKTOH, 300IUTAHKTOH, PBIOBI, AenbduH. Ha mpupoct Guomacche
Kaxaoro yposHs mnpuxoautcs 10% ot cwepenHod numm. Macca penbduna 50 kr, macca
CHEJICHHOTO (PUTOIIAHKTOHA!

1)500 xr;

2)5000 xr;

3)50 000 kr;

4)500 000 «kr.
58. buomacca KOHCYMEHTOB 2-TO TOpsaKa OOJbIle OMOMAacchl KOHCYMEHTOB 1-ro mopsiika, a
OromMacca KOHCYMEHTOB 1-To mopsijka Oojiplie 4yem OuomMacca MpOoIyLIEHTOB, «IIE€PEBEPHYTAs»
nupamuia GuoMacchl:

1)B tynnpe;

2)B taiire;

3)B Mopsx;

4)Takoro HE MOXKET OBITh.
59. Macca Ka)Ka0ro TOCIeIyIOMEero YPOBHS B TUILEBOM €M MPOTPECCUBHO YMEHBIIAETCs. DTO
MIPABUIIO:

1) [MumeBoii nemnu;

2)[Tupamuapl GOMACCHI;

3)[Iupamuibl sHEprUu;

4)[TUIIeBBIX CBS3EH.

6.2 KonTpoJbHbIe padoThl

6.2.1 KonTpoJubHas padora Ne 1 « MoJieKkyJIIpHbIH YPOBEHb OPTraHU3aIUM KU3HU»
Bapwuanr 1.

. XMMHMUYECKHE 3JIEMEHTHI YIVIEPO, KUCIOPO, BOAOPO U a30T Ha3bIBAIOT ...

. Paznuums Mex 1y )KMBOW M HEKMBOW MTPUPOJON BO3HUKAIOT HA ... YPOBHE.

. B cocTtaB ropMOHOB IIUTOBUIHOM JKEJIE3bI BXOIAUT MUKPOIEMEHT ....

. Monekyna reMorinoOMHa COAEepKUT UOHHI ...

. BemecTBa pacTBOpUMBIE B BOJIE, HA3bIBAIOT . ...

. IIpy moyIHOM OKHCIEHHMH | T. JIMIUAOB BBIAEIAETCS ... DJHEPTHUH.

. AMMHOKUCIIOTBI, BXOJSIIME B COCTAaB OEIIKOB, OTJINYAIOTCS APYT OT IpyTa ...

. Ilporiecc pa3pyiieHus NEpBUYHOM CTPYKTYpHI O€IKa Ha3bIBACTCA . ...

. MoHOMEpaMH HYKJIIEMHOBBIX KHACJIOT SIBISIOTCA . ...

O 0 1N L K~ WIEk



10. benku, BAMSIOIMIME HA CKOPOCTb OHMOXMMHUYECKMX TIPOLIECCOB B  KIIETKE,
Ha3bIBAIOTCS

11. CTpykTypHBIil oaKcaxapu pacTeHuH . ...

11. CTpyKTypHBIi oJIcaxapui paCTCHUH .

12. Pe3epBHbI oIMCcaxapyu KUBOTHBIX U rpH6OB

13. Bropuunas cTpykTypa Oenka nmpeactaBiseT 00601/1

14. benku akTUH ¥ MUO3UH BBITIOJIHSIOT ... (DYHKIIHIO.

13. Bropuunas cTpykTypa Oenka npeacTaBisieT COOOH . ...

14. benku aKTHH U MUO3UH BBITIOTHSIOT ... (YHKIIHIO.

15. Tlonucaxapuipl MO OCOOCHHOCTSIM MOHOMEPOB OTHOCSTCS K TpyIIe
OuoIoIMMEPOB

16. IIpouecc cuntesa HoBoit 1ienu JJHK Ha marpuile Ha3biBaeTcH ...

OMOIIOJIMMEPOB.

17.Bmecto TuMuHA B cocTaB HykiaeoTna0B PHK BxoauT azotrcroe ocHOBaHUE ...

18.®parmaent monexynsl JJHK, kogupyromuii o1vH NOJUNENTHT HA3bIBACTCS. ..

19.BTopuuHyt0 CTpYKTYpY B BUJIE€ KJIIEBEPHOI'O JIUCTAa UMEET MOJIEKYJIA. ..

13. BropuuHas cTpykTypa Oenka MpeacTaBisieT co0oH .. ..

14. benku akTHH U MUO3UH BBITIOJHAIOT ... (PYHKIHIO.

20.KonnuecTBeHHbIE 3aKOHOMEPHOCTH COJIEPKaHUs a30TUCThIX OCHOBAaHUI B MOJIEKYJIE
JHK ycranosu...

BapuanTNe2

1.Ha siieMeHTapHOM ypOBHE pa3iaudus MEXAY )KUBOW U HEKUBOU IPUPOJOH. . .

2.B cocraB MoseKyIbl XJI0poduiia BXOIAT HOHBI METalIA. ..

3.0mpHbI€ CTPYKTYpBI XBOILEH U IUaTOMOBBIX BOJOPOCIEH COAEPKAT COCIUHEHHUS. ..

4.bnarosapst MOJABUKHOCTH MOJIEKYJI, BOJAA MOKET BBIIOIHAT. .. (YHKIIHUIO.

5.I1o oTHOWIEHUIO K BOAE TUIHUABI OTHOCSTCS K TPYIIIE. .. COEAUHEHUH

6.11pu moaHOM OKHMCIIEHNH IT. YyIIIEeBONOB BBIAEIAETCS ... SJHEPTHH.

7.11os0BBIE TOPMOHBI ¥ TOPMOHBI HAAIIOYEYHUKOB CUHTE3UPYIOTCSI B OPTaHU3ME U3...

8.BBICOKOMOJIEKYJISIPHBIE OpPraHUYECKHE COEOUHEHMSI, MOJIEKYJIbl KOTOPBIX COCTOAT W3
0O0JIBIIOr0 KOJIMYECTBA MPOCTHIX MOJIEKYJI, Ha3bIBAIOT. ..

9.MonHoMepamu OEJIKOB SIBISIOTCS. ..

10.ITpoiecc  BOocCTaHOBJIEHHS TNPUPOAHOM CTPYKTypbl Oenka mocie oOpaTUMOMN
JIEHaTypalliy Ha3bIBAECTCH. . .

11.CtpykTypHBI OIMCaXapy/ KUBOTHBIX TPUOOB U TpUOOB. ..

12.0OCHOBHOM pe3epBHBIN MOIUCAXAPU PACTEHUH. ..

13.IlepBuuHas CTpyKTypa Oenka yiep>KUBaeTcs. . .CBI3IMU

14.benku KoIareH M 3JIaCTHH BBITIOJHSIOT. .. (DYHKITHIO

15.benkn W HYKJIEUHOBBIE KHCJIOTHI MO OCOOEHHOCTSIM MOHOMEpPOB OTHOCATCA K
rpynmne. ..0MonoJIuMepoB

16.ITponecc ynBoenus monekynsl JJIHK ocymectBiser pepment. ..

17 .Ilomunykneoruansie nenu [JHK pacnonoxens! gpyr NpOTUB IpyTa MO MPUHITUITY ...

18.Anenunossie Hykineotu sl JJHK u PHK otnnyarorcs. ..

19.Bce Bunsl PHK cunresupyrores. ..

20. YcraHoBun MakpoMoiieKyisipHyto cTpykrypy JAHK, a Takxke mocrpomnu mozens
mosiekynsl JIHK yuénsle... n

6.2.2 KonTpoJsbHasi padora Ne2 «Ctpoenne 1 pyHKIIUM OPTaHU3MOB»



Bapmuanrl
Al. BeiGepuTe npuMep Oprann3Ma, IMEIOIIUi J0CTaTOYHO POCTOE CTPOSHHE TeTa
1) narymka TpaBsHast
2) MO>KIEeBOU YEPBh
3) am€06a 0OBIKHOBEHHAS
4) cnuporupa
A2. T'pynmbl KJIETOK M MEKKIETOYHOTO BEIIECTBA, CXOAHBIE IO CTPOCHHUIO, MPOUCXOXKICHUIO H
BBINOJIHSIEMBIM (DYHKIUSM, Ha3bIBAIOTCS
1) Tkann
2) oprabl
3) cucTeMbl OpraHoB
4) opranmsm
A3. Jlenmsamuecs KISTKHA PaCTCHUS OTHOCITCS K TKAHU:
a) oOpa3oBaTEIbHON
0) MEeXaHUJICCKOM
B) IOKPOBHOH
T') OCHOBHOM
A4. CeMeHa TOJIOCEMEHHBIX M IIOKPHITOCEMEHHBIX 00pa3yroTCs U3
1) cemsi3auaTKOB
2) 3aBsI3M MECTUKA
3) oKOJIOIIOTHUKA
4) MBUTBIIEBBIX 3€PEH
AS. llomzemHsbIi MOOET OTIMYAETCS OT KOPHS HAJTHYUEM Y HETO
1) mouex
2) 30HBI pocTa
3) cocynoB 4) Kopsl
A6. TkaHb, KIIETKH KOTOPOH CIIOCOOHBI K COKPAIIEHHIO, HA3bIBAETCS
1) smuTeMabHAS
2) coeTMHUTENbHAsA
3) MBITIIeYHAs
4) HepBHas
A’7. Hortu uenoBeka SBISIOTCS POU3BOIHBIMU
1) smunepmuca
2) COOCTBEHHO KOXKH
3) coeTMHUTENHLHON TKAaH!
4) MOAKOXKHO-)KHPOBOH KJIETYATKH
AS. IIpoyHOCTH U YIPYrocTh KOPHIO 00€CTIeUNBAET TKaHb
1) mokpoBHas
2) ocHOBHAas
3) nmpoBosImasn
4) mexaHu4ecKas
A9. Kakue »KUBOTHBIE HMEIOT HAPY>KHBIN CKEIleT U3 XUTHHA
1) ABycTBOpYATHIE MOJUTIOCKH
2) yepenaxu
3) 4ICHHUCTOHOTHE
4) OpIOXOHOI'HE MOJUTFOCKH
A10. B cBs3u ¢ IpAMOXOXIEHHEM OIOPOH U BHYTPEHHUX OPraHOB OPIOIIHOW MOJIOCTH YeJIOBEKa
CITy>KUT
1) Ta3
2) rpyAHas KJeTKa
3) nuadparma
4) MTO3BOHOYHHK
Al1. CBOWICTBO OpPraHOB PACTCHUN N3THOATHCS MO BIUSHUEM CHIIBI 36MHOTO TIPUTSDKCHHS HA3BIBAIOT
1) ruppoTponuzMom
2) ¢poToTponH3MOM
3) reoTponm3MoOM



4) XeMOTPOITU3MOM
A12. JIBmKeTcst ¢ TOMOIIBIO PECHIYCK
1) nady30pus CTHIOHUXUS
2) dpopamuHudepa
3) sBrIIcHA 3eNNEHAS
4) MaIIIpUHHBIN ITapasuT
A13. Ilpu pasrudanuu pyxu B A13. [Ipu pasrubanun pyKu B JJOKTEBOM CYCTaBe
1) pacciaOsroTCst IByTIaBasi M TPEXTIIABasi MBIIIIIIBI
2) nByriaBas pacciuabisieTcs, a TpexriiaBas COKpaIiaeTcs
3) 00e MBIl COKPAIAIOTCS
4) 00e MBIIIIIBI PACCITA0ISIOTCS
A14. KopHeBble BOJIOCKH 00€CTIeINBAIOT
1) pocT KOpHSI B TOIIIMHY
2) pocT KOpHS B JJTUHY
3) 3amuTy KOpHS OT COMPUKOCHOBEHHS C TIOYBOH
4) nornouieHne KOpHEM U3 MOYBBI BOJBI 1 MUHEPAIBHBIX COJIEH
A1S5. Beibepute npocTeiiniee, KOTOPOe HE MOXKET MUTATHCS KaK pacTeHHe
1) BOTBBOKC
2) XIaMuIOMOHa A
3) oObIKHOBEHHAs ame0a
4) 3eeHast 3BricHa
A16. Ilo ciocoby nmutaHus OONBITMHCTBO KUIICYHOIOMOCTHBIX SBISIFOTCS
1) canporpodamu
2) XUIHUKaMHU
3) mapazuramu
4) portorpodamu
A17. B xakoM OoT/efe KUIIEYHUKA YeJIOBeKa MPOUCXOIUT PacIlieIUIeHUe pacTUTEIbHON KIeTYaTKU
1) nBEeHAAIIATUIICPCTHOM KHUIIIKE
2) TOJICTOM KHUIITKE
3) TOHKOH KHUIITKe
4) crernoi KuIke
A18. B niporiecce ApIxaHus pacTeHUs 00€CIIeYHBAIOTCS
1) sHeprueit
2) Bomoit
3) opraHr4ecKUMH BELIECTBAMU
4) MUHEpaJIbHBIMH BEIIECTBAMU
A19. T'mapa et
1) mpu MOMOIIIM BO3AYIIHBIX MEIIKOB
2) Ipu IOMOILU TPaxeu
3) xabpamu
4) mormomiasi pacCTBOPEHHBIN B BOJIE KMCIOPO/] BCEH MMOBEPXHOCTHIO Tea
A20. Kakuie ¢pyHKIUM BBINOJIHSAET KPOBEHOCHASI CUCTEMa HACEKOMBIX
1) ygactue B ra3oo0MeHe
2) TpaHCIIOPT Ta30B M OCMOPETYJIISIIHS
3) y4acTrie B YACTHYHOM PacLICTJICHUH MUTATENbHBIX BELIECTB
4) nepeHoC MUTATENbHBIX BEUIECTB U MIPOAYKTOB JKU3HEAEATEILHOCTH
A21. OcHoBHas QyHKIHS OYEK Y MICKOMTUTAIONINX XUBOTHBIX M YeJIOBEKa - yJlaJIeHUe U3 OpraHn3Ma
1) 6enkoB
2) IUHIHero caxapa
3) )KUAKUX TPOJYKTOB 0OMeHa
4) TBepABIX HETIEPEBAPEHHBIX BEIIECTB
A22. KneTku snuaepMuca KOKU B OpraHU3Me YellOBEeKa BBIIOJHSIOT (DYHKINIO
1) 3amuTHYIO
2) TpaHCTIOPTHYIO
3) 3amacaroniyo
4) npoBeneHHs BO30YKICHUS
A23. 3anmry opraHn3Ma 4ejloBeKa OT 4y>KEPOIHBIX TeJI 1 MUKPOOPTaHU3MOB OCYIIECTBIISIOT



1) meHKOINTHI, UK OeJIbIe KPOBSHBIC KICTKU
2) SPUTPOITUTHI, UJIH KPACHBIE KPOBSHBIC KIIETKH
3) TPOMOOIIUTEI, WIIN KPOBSIHBIC TTACTHHKA
4) xxusKast 4acTh KpOBH — IJ1a3Ma
A24. JleficTBue pa3apaxuTesei BEI3bIBACT BOSHUKHOBEHHE HEPBHOTO MIMITYJIbCA B
1) 9yBCTBUTENBHBIX HEHPOHAX
2) ABUTATENBbHBIX HEMPOHAX
3) pernteniTopax
4) BCTAaBOYHBIX HEHPOHAX
A25. AKCOHBI — OTPOCTKH HEPBHBIX KJIETOK, KOTOpBIE BBIXOIAT 3a TpeAeibl LUEHTPaJbHON HEepBHOU
CHCTEMBI, COOUPAIOTCS B MYYKH U 00pa3yroT:
1) MoaKOPKOBEIE sIpa
2) HEpBHBIE Y37IbI
3) Kopy MO3KeUuKa
4) HEepBHI
Bl. YcraHoBUTE COOTBETCTBUE MEXKAY IPU3HAKOM U THUIIOM XKUBOTHBIX
1) UnenucroHorue
2) XopaoBele
A) He3aMKHYTasi KPOBEHOCHAsI CUCTEMaA
b) BHyTpeHHU ckeneT — xopaa
B) HepBHas TpyOKa pacroyio’keHa Ha CTUHHOW CTOPOHE TeJia
I') 6promtHast HepBHas nenmoyka J[) 3aMKHyTast KpOBEHOCHAs CHCTEMaA
E) unenucrsie KOHEUHOCTH
B2. OcobeHHOCTh 0€3yCI0BHBIX Pe(IICKCOB 3aKIF0YAETCs B TOM, YTO OHU
1) obecreunBarOT MPHUCIIOCOOIEHUE OpPTaHM3Ma K MEHSIONIMMCS YCJIOBUSM OKpYXKarolien
cpenpl
2) SBISAIOTCS IPU3HAKOM, XapaKTEPHBIM JJIsl OTAEIBbHON 0COOU BHIA
3) obecrieunBarOT MPUCIIOCOOTICHUE OPTaHI3Ma K MTOCTOSIHHBIM YCIIOBUSIM CPEJIbI
4) xapakTepHbl [yIs BcexX ocoOeild Buaa
5) ABJISIOTCS BPOXKAECHHBIMH 6) HE TIEpeAatoTCs [10 HACIECTBY
B3. YcranoBute, B Kakoi MMOCIIE€OBATENbHOCTH B OPraHU3ME UYE€IOBEKAa KPOBb MPOXOAMUT MaJbIi KPYT
KPOBOOOpAILIEHHS.
1)neBoe mpeacepaue 2) JeroyHble KaWwUIIps! 3) JIEroyHbIe BEHBI 4) JIErOUHbIE apTepuH )
IIPaBBbIi JKEITYI0UEK
Cl. B uem nposiBisieTcs YCJIOKHEHHE CTPOSHUSI KPOBEHOCHOW CHCTEMBI y 3éMHOBOJIHBIX IO
CPaBHEHHMIO C ppiOamMu?
Bapuanr 2.

Al. Tpynmbel OAZHOKJIETOYHBIX WM MHOTOKJIETOYHBIX 0CO0€H, OObEeAMHEHHBIX [UII COBMECTHOTO
CYIIECTBOBaHUS, OTHOCATCS K:
1) reteporpodam
2) anaspobam
3) KOJOHMATBEHBIM OPTaHU3MaM
4) hyHKIMOHAIBHOW crCcTEME
A2. BpemeHHOe OOBEAMHEHHE OPraHOB W CHCTEM, HANpaBJICHHOE Ha JOCTI)KEHHE HEOO0XOIUMOTO
OpraHu3My pe3yJibTara, Ha3bIBaeTCs
1) TkaHN
2) byHKUMOHAIBHAS CUCTEMA
3) cuctema opraHoB
4) opraamsm
A3. K npoBogsieii TKaH! OTHOCSTCS:
a) cToi0YaThIe KIETKH JINCTa
0) KOpHEBBIE BOJIOCKU
B) YCTbUYHBIE KIIETKH
T') CUTOBUJHBIC TPYOKH
A4. K BeretaTUBHBIM OpraHaMm pacTeHHUN OTHOCHUTCS
1) uBeTok



2) mon
3) crebenn
4) cems
AS. Tlbutblia IBETKOBEBIX pacTeHuil popMupyercs B
1) cems3auaTke
2) pBUIBIIC TTECTHKA
3) TBIYMHKAX
4) 3aBS3M TMECTHKA
A6. KieTkn kKako¥ TKaHH CIIOCOOHBI TIPONU3BOIUTE OMOJIOTHICCKH aKTHBHBIE BEIIECTBA (CEKPETHI)
1) snurenuanpHas
2) coeAMHUTENbHAS
3) MBITIIeYHAS
4) HepBHas
A’7. B nonepeyHononocaToi MpIIICYHON TKAHU, B OTIUYHUE OT TJIaIKOM
1) kIeTKU BepeTeHOBUIHBIE
2) B KIIETKaX UMeeTCs OJTHO AP0
3) KJIEeTKU MHOTOsiZIEpHBIE
4) HacTymaeT MeUICHHOE YyTOMIICHUE
AS. [IpoyHOCTB ¥ YyIPYTOCTh PACTEHUIO OOECTIEYUBAIOT
1) cocyabl IpeBECUHbI
2) cutoBHIHBIE TPYOKH J1y0Oa
3) BostokHa Ty0a U IPEeBECHHBI
4) xkamOuit
A9. HapyXHBIi CKelleT, COCTOSIINI U3 XUTHHA, UMEIOT:
1) KyK-TUTaBYHEI] B CTPEKO3a:
2) ackapuia ¥ OCTpHIIa;
3) 607BII0} U MaJIBIH IPYIOBUKH;
4) xapacu ¥ KapIbl.
A10. B opranusMe 4enoBeKa MoIyNoABMKHOE COEIMHEHUE KOCTEN XapaKTepHO IS
1) ckenera roJI0BBI
2) MO3BOHOYHHKA
3) tuteueBoro mosica
4) TazoBOrO Mosica
Al1. CBoiCTBO IOOETOB PACTH 110 HANPABJICHUIO K CBETY Ha3bIBAIOT
1) rupoTponU3MOM
2) hoToTpOnT3MOM
3) reoTponu3MoM
4) XeMOTpOITU3MOM
A12. JIBukeTcsi ¢ HOMOUIBIO KI'YTHKOB
1) am&0a 0OBIKHOBEHHAs
2) dopamuHUEpHI
3) amE0a au3eHTepHitHAS
4) sBriieHa 3enéHas
A13. Pazrubanne HOTH B KOJICHHOM CYCTaBE OCYIIECTBIISICT
1) nByXTNaBasi MbIIIIA
2) TpéxTiaBasi MbIIIIIA
3) ueThIpEXTIIaBas MBIIIIA
4) TpameuneBUAHAS MBIIITA
A14. IlocrymneHne B pacTeHUE BOJIbI, HEOOXOAUMOM /Ui (OTOCUHTE3a, 3aBUCHT OT
1) KOpHEBOTO MABJICHUS U UCTIAPSHUS BOJIBI INCThSIMHI
2) CKOPOCTH OTTOKA MUTATEILHBIX BEIIECTB U3 JUCTHEB KO BCEM OpraHam
3) CKOpOCTH POCTa U PA3BUTHS PACTCHUS
4) mporiecca JIeNeHUs U pOoCcTa KICTOK KOPHS
A15. HenlepeBapeHHbIC OCTATKU ITUINK Y HHGY30PHH TyPEIbKH BRIBOIATCS Yepe3
1) KIETOYHBINA POT
2) mopomuILy
3) COKpaTUTENBHYIO BaKyOJIh



4) uIeBapuTEIHHYIO BaKyOIIh
A16. J)KuBOTHBIX, [UI1 KOTOPBIX XapakTEPHO KakK IOJOCTHOE, TaK M BHYTPUKJIETOYHOE IHIIEBApEHHUE,
OTHOCST K
1) KMIIEYHOTIOIOCTHBIM
2) MOJUTFOCKaM
3) KOTBYATEIM YEPBIM
4) uadyzopusm
Al7. SlnoBuTHIE BeleCcTBa, IMOMABIITHE B OpraHU3M YeJIOBEKa ¢ MUIIEH, 00e3BpEKUBAIOTCS B
1) moukax
2) nevyeHu
3) TONCTOM KUILICYHUKE
4) MomKeITyI0THOM Kemese
A18. Pactenus B nporiecce IbIXaHust
1) BBIAESAIOT KUCIIOPO/ U TOTJIOMIAIOT YIJIEKUCIIBIN Ta3
2) HOrJIOLIAI0T KUCTIOPOA U BBIACTISIFOT YIJIEKUCIIBIN Ta3
3) HaKamIMBAaIOT YHEPIHIO B 00PA3YIOIMXCSl OPraHUIECKHUX BELIECTBAX
4) CHHTE3UPYIOT OPraHUYECKHE BEIIECTBA U3 HEOPTaHUIECKUX
A19. Opranamu IpIXaHHsI HACEKOMBIX SIBIISIFOTCS
1) xaOpsI
2) nérkue
3) Tpaxeu
4) Koka U JIETKHE
A20. KpoBb y 10KI€BOT0O 4epBs
1) 3amonHAeT NPOMEKYTKH MEXIy OpraHaMu
2) TeyeT B KPOBEHOCHBIX COCYAaX
3) BeUIMBAETCS B apHBIC BBIICIUTENbHBIE TPYOOUKH
4) 13 MOJIOCTH TeJla MOoMaJaeT B KUIIeUHUK
A21. CTpykTypHO# U GYHKIIMOHAILHOW €TUHHIICH ITOYKH YeJIOBEKa SBISIETCS
1) neiipon
2) Hepon
3) MuoIUT
4) ocTeoruT
A22. OcoOEHHOCTh BHEIITHETO ITOKPOBA MPECMBIKAIOIINXCS - HATHIHE
1) omHOCTIOWHOTO 3MTUAEpPMHICA
2) pOTOBBIX YelTyi
3) XUTHHOBOT'O TIOKPOBA
4) KOXHBIX JKeJe3
A23. JIe#KOIUTHI Y4aCTBYIOT B
1) cBepTHIBAaHUH KPOBU
2) mepeHoce Kucaopoaa
3) mepeHoce KOHEYHBIX MPOIyKTOB 0OMeHa
4) yHUUTOKEHHUHU Yy>KEPOIHBIX TEJl M BEIIECTB
A24. Tlyuku JIJIMHHBIX OTPOCTKOB HEMPOHOB, IOKPBITHIE COCAMHUTEIHLHOTKAHHOW O0O0JIOUKOW W
pacroyioxKeHHbIe BHE LIEHTPAILHON HEPBHOM CUCTEMBI, 00pa3yIoT
1) HepBHI
2) MO3KEUOK
3) ciuHHOM MO3T
4) xopy O0NpIIUX MOTYyIIapUit
A25. PenienTopsl - 3TO 4yBCTBUTEIbHBIE 00pa30BaHMs, KOTOPBIE
1) mepenaroT UMITYJIBCHI B IIEHTPAIbHYIO HEPBHYIO CHCTEMY
2) mepenaroT HEpBHBIE UMITYJIBCHI CO BCTABOYHBIX HEHPOHOB Ha MCIIOTHUTENbHEIE
3) BOCHPMHHMMAIOT pa3ApakeHHS U MPeoOpasyloT SHEPrHI0 pasIpakKUTeNeld B Mpolecc
HEPBHOTO BO30YKACHUS
4) BOCIIpUHUMAIOT HEPBHBIC UMILYJIbCHI OT YyBCTBUTEIbHBIX HEHPOHOB
B1. YcTaHoBuTE COOTBETCTBHE MEKIY BUAOM )KUBOTHOTO M OCOOCHHOCTBIO CTPOCHUS €r0 CepALa —
1) TpéxxamepHOe 0€3 IeperopoKu B KelyJ0UKe,
2) TpéXxKaMepHOe ¢ HEMOJHOM MepEeropoIKON B KEITYI0UKE



3) geThIpEXKaMEepHOE:
A) TIpBITKas SIIepuIa
B) 0ObIKHOBEHHBII TPUTOH
B) o3épnas nsarymka
I') cunwmii kuT
I) cepast kprica
E) cokomn cancan
B2. Ha 3BoHOK C ypoka:
1) pearupyroT et I000r0 BO3pacTa OJMHAKOBO,
2) CXOAHO pearupyroT JEeTH IIKOJLHOTO BO3pacTa,
3) mpuobpetaeTcs pedieKc B IpoLecce KU3HU,
4) peduekc mepenaTcs 1Mo HacIeICTRY,
5) peduiekc sABIsETCS BPOXKAEHHBIM,
6) peduiexc He epenaéres Mo HACIEACTBY.
B3. VYcranoBute, B Kakod NOCIEHOBATEIBHOCTH B OPraHU3ME YEJIOBEKAa KPOBb IMEPEABUTACTCS IO
0OJBIIOMY KPYT'Y KPOBOOOpAIIIEHUS
1) BeHBI OOTBIIOTO KpyTa
2) apTepuH roJI0BH, PYK U TYJOBHIIA
3) aopta
4) kKanmuUIAps! 6ONBIIOTO KpyTa
5) neBbIH KeTyA0UYeK
6) ipaBoe mpeacepane
C1. KakoBo 3Ha4eHHE KPOBHU B )KM3HEEATEIbHOCTH YeIOBEeKa?

6.2.3 KonTposabHas pabora Ne3 «TeopeTnueckue acneKTbl 3KOJOTHID)

1.KT0 npeasioKu/ TepMUH «3KOJIOTUSI»:
A) Apucrorens;
b) D. I'ekkenp;
B) Y. lapBun;
I') B.U. Bepuanckuii.
2.Bce daxTOpbI :KMBOIl N HE;KUBOI MPUPOABI, BO3/IeICTBYIONIME HA 0CO0U, NONMYJISILINH,
BH/Ibl, HA3bIBAIOT:
A) GMOTUYECKUMU;
b) abuoTtnueckumu;
B) skonornueckumuy;
B) aHTpOonoreHHbIMH.
3.JlonsiTHEe «OHOTreoeHO3» BBEJI:
A) B. Cykaues;
b) B. Bepnanckuii;
B) Apucrotens;
I') B. Joxy4aes.
4.MuHepaJM3yl0T OpraHn4YecKHe BelecTBa Apyrux OpraHu3MoB:
A) IpOAYIIEHTHI;
b) xoHcymeHTsI 1-ro nopsinka;
B) xoHCYMeHTHI 2-T0 MopsiIKa;
T') peIyLEHTHI.
S.I1oHsiTHE «QKOCHCTEMA» BeJl B IKOJIOTHIO:
A) A. Tencnu;
b) 2.310cc;
B) B. Cyxkaues;
I') B. Bepaaackuii.
6.KoHcymeHTBI B OHOreoneHose:
A) OTpeOIISIOT TOTOBBIE OPraHUYECKHE BEIECTBA;
b) ocymiecTBisAIOT EPBUYHBIN CUHTE3 YTJIEBOJIOB;



B) paznarator ocTaTku OpraHUYeCKUX BEUIECTB;
I') mpeobpa3yroT COTHEUHYIO SHEPTHIO.
7.M3MeHeHNs1 BO BHENIHElH cpeje NPUBOIAT K Pa3JIMYHBIM U3MEHEHUSIM B NMOMYJISLMHU, HO
He BJIUSIOT:
A) Ha YUCJIEHHOCTH 0CO0CH;
b) na Bo3pacTHyto CTpyKTYpY;
B) Ha apeau;
I') Ha cooTHOIIEHHE TT0JIOB.
8.IlocTosiHHAsI BHICOKAS MJIOJOBUTOCTH 00BIMHO BCTPEYAETCsl Y BUAOB:
A) xopo11o o0ecrieueHHbIMH MMUIIEBBIMU PECYPCAMU;
B) cmepTHOCTB 0COO€EH KOTOPBIX OYSHD BEJIHKA,
B) xoTopsie 3aHMMar0T OOLIMPHBIN apea;
I') IOTOMCTBO KOTOPBIX MPOXOAUT CTAIUIO JIMYUHKH.
9.0npenenuTe NPAaBUWIBHO COCTABJICHHYIO NIUIIEBYIO LeNb:
A) ceMeHa enu — X — JTMCULIA — MBIIIb;
b) nucuna — éx — ceMeHa eJli — MBIIIIb;
B) MbIb — ceMeHa enu — €x — JIMCULIA;
I') ceMeHa enu — MbIIITb — €K — JIMCHIIA.
10.IToxa3zaTesieM NPOUBETAHUA MOMYJISIUI B IKOCHCTEME CJIYKHT:
A) UX BBICOKAs YUCIIEHHOCTb;
B) cBs3b ¢ ApyruMu NOMyIsAIUsIMY;
B) cBs3b Mexk Iy 0COOSIMU MOMYIISALINY;
') xoebaHue YMCICHHOCTH MOMYJISIUH.
11.0pranu3smsbl, CHOCOOHBIE )KUTh B Pa3JIMYHBIX YCJAOBHUAX CPeAbl, HA3bIBAKOT:
A) cteHOOHOHTaMU;
b) onuro6uontamu;
B) xommeHcanamu;
I') aBpubHOHTaMHU.
12.A0uoTn4yeckuM GakTOpOM cpesbl He SIBJISIeTCH:

A) ce30HHOE U3MEHEHUE OKpACKH 3aiiia-0ernska;
b) pacnipocTpanenue mioa0B KajluHbl, psIOUHBI, 1y0a;
B) ocenHnee u3MeHeHne OKpACKH JIUCTHEB Y JIMCTONAJAHBIX I€PEBHEB;
I') ocennuii nucrona.
13.3akoH onTHMyMa 03Ha4YaeT ciaeayloLee:
A) opraHu3MBbl O-pa3HOMY MEPEHOCIT OTKJIOHEHUS OT ONTUMYMa;
B) mo6oii sxomoruueckuit pakTop ONTUMAIBHO BO3JCHCTBYET HA OPraHU3MBbI;
B) mo6oit skomorndeckuil (GpakTop MMEET ONpeleNCHHbIE MpPEeeNbl MOJI0KUTEIbHOTO
BIIMSIHUS HA OpPTraHU3M;
[') 1060t opraHu3M ONTUMAJIBHO TMOACTPAUBACTCS MOJ PA3JIUYHBIE YCIOBUS
OKPYKaIOIIEeH Cpebl.
14.11pucnoco0/IeHHOCTD K cpe/ie 00UTaHUsA:
A) sBisieTcs pe3yNbTaTOM JUIMTEILHOTO €CTECTBEHHOTO 0TO0pa;
B) npucymia ®uBbIM OpraHu3MaM ¢ MOMEHTA MOSBICHHS UX Ha CBET;
B) Bo3HUKaeT myTeM JUINTENbHBIX TPEHUPOBOK OPTaHU3Ma;
') siBisieTCs pe3yabTaToOM UCKYCCTBEHHOTO 0TOOpA.
15.TobKO B BOJHOM cpee CTa10 BO3MOKHBIM:
A) ynnuHeHue Tena OpraHu3MoB;
b) ycBoeHue opranu3smMaMy COJITHEYHOIO CBETA;
B) mosiBneHne nATUMAIBIX KOHEUHOCTEH;



') Bo3HUKHOBEHUE (QHIBTPAIIMIOHHOTO THUITa TUTAHMUSL.
16.13 cpen ku3HU camasi TOHKasl (B BEPTUKAJIBLHOM pacnpe/ieieHun):
A) BO3ylIHAS;
b) nouBeHHas;
B) Boanas;
') BonHas u BO3AyIIHAS.
17.K napa3uram aepeBbeB MOKHO OTHECTH:

A) 6a604Ky-0O€IAHKY;

b) 60xpI0 KOPOBKY;

B) xyxka-kopoena;

I') npeBecHBIX MypaBbEB.
18.ITouBa kak cpea 0OMTAHUS BKJIKYAET BCe FPYNIbI ;)KUBOTHBIX, HO OCHOBHYIO YacTh eé
onomaccel GOPMHUPYIOT:

A) retepoTpobI-KOHCYMEHTHI 1-T0 OpsIKa;

b) canpodaru (canporpodsl);

B) npoxayuents (aBTOTpOdHI);

I') rerepoTpodbl — KOHCYMEHTHI 2-TO TOPSAKA.
19.CBeT0./1100MBBI€ TPABbI, PACTYILLHE MO €JIbI0, SIBJSIOTCA THIUYHBIMH NPeACTABUTEIAMH
cJIeYIoIIero TUIa B3auMOAeCTBHIA:

A) HeliTpanusm;

b) xommeHcanusm;

B) nporokooneparyus;

I') amencanusm.
20.PacTeHneM — mapa3suToM He SIBJISICTCH:

A) ronoBHs;

b) omena;

B) 3apazuxa;

I') noBunuka.

6.3 Bonpochl kK NPOMeKYTOYHOM aTTeCTAIINU

1. OO6bekT u3ydyeHus OHOJOTMM — >KHMBas MpHupoja. lIpu3HakuM >KUBBIX OPraHU3MOB M HX
MHOT000Opa3ue.

2. MeTopl TO3HAHUS )KMUBON TIPUPOJIBI

3. 3HayeHwe OHOJOTMM TPH OCBOCHHHM Tpodeccuii U CHeHHaTbHOCTEH CpEeIHero
npo¢eCcCHOHATBLHOI0 00pa30BaHMUA. ).

4. YpoBHEBas OpraHu3alys )KUBOU IMPUPOJIBI M 3BOJIFOLIMS.

5. XuMHYECKHI COCTAB KJIETKU: HEOPraHUYECKHE COEINHEHUS

6. XMMHYECKUI COCTaB KJIETKN: OPraHNYECKUE COCUHEHNUS

7. benku: cocraB, CTpOeHHE, CTPYKTYpa, CBOMCTBA U PYHKIIUU

8. YrieBoibl: BUJIbI, COCTaB, CBOMCTBA U (PYHKIIMU

9. JIunuael: BUIBI, COCTaB, (YHKIIUU

10. Hykneunossle kuciotsl. JIHK: cTpoeHre Monekysibl, MaTpUYHBIA CUHTE3, PYHKIIUU

11. Hyxneunossie kucnotel. PHK: cTtpoenue, Buasl, pyHKINN

12. AT®: ctpoenue, GyHKIIMH, CHHTE3

13. Co3ganue U OCHOBHBIE IIOJIOKEHUS KIIETOUHOW TEOPUU

14. buocunres 6enka Muro3. da3pl MUTO32

15. DHepreTrueckuii 0OMeH: 3Tanbl XapakTepUCTUKA, 001as popmya

16. ®otocunTe3: hasbl, XapaKTepUCTUKA



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

Becnonoe pazmMHoxeHue U ero (popMel

["amerorenes, 30HbI pa3BUTHA. SNULEKIETKH, CIIEPMATO30U/IbI

Meiio3: (ha3bl, 3HaUCHHE

JIBOIHOE OIJI0I0TBOPEHUE

['omeocras opranusMa u €ro nojiep>KkaHue B MPOLECCE KUZHEEATEIbHOCTH
OcHOBHBIE IPU3HAKU MHOTOKJIETOUHBIX OPraHU3MOB

OCHOBHBIE 3Tarbl KIOHUPOBAHUS KUBOTHBIX

Tunsl pa3MHOKEHUS

Onrorenes: ’MOPHOHATIBHOE M MOCTIMOPHOHAIEHOE PAa3BUTHE

[Tpu3Haky KUBOTO OpraHu3Ma

['eneTrka, OCHOBHbBIE MTOHSATHUSA

MounoruOpuaHoe u TUruOpuIHOe cKpeuBanue. 3aKkoHsl Menaens
Oco0OeHHOCTH HacleJ0OBaHUsI IPU3HAKOB, CLEIUIEHHBIX TI0JIOM
CooTHoIIeHHE XPOMOCOMHBIX TUIIOB TIOJIOB B PA3HBIX IPYIIAaxX OPraHU3MOB
Hacnencrennast usMeH4YuBOCTh. MyTanuu, MPUYUHBI MyTallui
MonudukanronHas u3MeHIUBOCTh. CBOMCTBa MOAM(PUKAIIUI
OpomtonuonHas teopus JK.b. Jlamapka

[Ipeanockuiku BO3HUKHOBEHUS Teopun Y. J[apBruHa

OpontonuonHas Teopus Y. Jlapsuna

JIBUKyIIIE CUITBI HBOJIIOIINH

Bun, xpurepun Buna

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT eCTECTBEHHOIO 0TO0Opa
@opMBI €CTECTBEHHOI'O 0TOOpa

Bunoo6pa3oBanue, MaKpOIBOIIOIHS

. HanpaBnenus spomonuu: apoMopdos, uavoaaanrtanus, nereHepanuss OCHOBHBIE HJAEU O

MMPOUCXOKACHUU KU3HHU HA 3emite

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

[TporcxoxaeHNe 1 HBOJIOIMS YelloBeKa. YernoBeueckne pachl.
OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHUs

[TpaBuiio munumyma tO. JIubuxa

3akoH TonepantHocTH B. lllendopna

DKoornyeckast XapakTepUCTHKA BUA U TIOYJISIIIH

Tpoduueckue ypoBHH

CooOuiecTBa ¥ SKOCUCTEMBI

Junamuueckoe paBHOBecue B buochepe

VYuenue B.U. Bepnanckoro «O 6uocheper

[TpoGnembl 0TX0/10B, CBA3aHHBIE ¢ Tpodeccueit

AHTpOTIOTEHHBIE BO3/ICHCTBUS Ha Onochepy

BakrepuanbHbie 3a001€BaHUS

BupycHbie 3a0oneBanust

Ananranys opraHu3Ma 4ejaoBeka K (hakTopaM OKpyXKaroIeil cpeibl
buorexnomorus

[TpaBuia moucka u aHanu3a GMOIKOIOTHUECKON HH(POPMALIUK U3 PAa3HBIX HCTOYHUKOB



5. Kilroun o1eHOYHBIX CPeICTB AJIsl NPOBeIeHU TeKyllell aTTecTalun
5.1 KoHTpoJIbHBIE BONIPOCHI U 3a1aHUS
Paznen 1. Knerka - cTpykTypHO-()yHKIIMOHAJIbHAS €AMHUIIA dKUBOTO

Tema 1.1.

1. JKviBble OpraHu3Mbl OTJIMYAIOTCS OT TEN HEXUBOU MPUPOABI 0OJEe CIOKHBIM
XUMHUYECKHM COCTaBOM (B YACTHOCTH, 00s13aTEIIbHBIM HATMYUEM OCITKOB U HYKJICHHOBBIX KUCIIOT)
¥ COBOKYITHOCTBIO CBOMCTB JKUBOTO (TI0 OTACITHHOCTH OOJBIIMHCTBO M3 3TUX CBOMCTB UMEIOTCS U
Yy HEKOTOPBIX 00BEKTOB HEKUBOW IIPUPO/IBI).

OTBeT cuuTaeTCs BEPHBIM J1aKe ecJId (POPMYJIMPOBKHU OTJIMYAIOTCH OT U3J10KEHHBIX,

HO O0IIMH CMBICJI HE HCKAKEH.

2. CornacHo runore3e abMOreHHOTO MPOUCXOXKICHUS KU3HU, KU3Hb BO3HUKIIA Ha
3emiie, KOTJa CIOXKHUIJIACh OJArompusATHAs COBOKYIHOCTh (DU3MUYECKHX U XUMHYECKUX YCIOBHIA,
C/IeTaBIIMX BO3MOYKHBIM a0MOTEHHOE 00pa30BaHNE OPraHMUECKUX BEIIECTB U3 HEOPTaHMUECKHUX.

OTBeT cuMTaeTCsl BePHBIM Ja:Ke ecJi GOpMYJIMPOBKH OTJIHYAKTCH OT H3J10KEHHBIX,

HO O0IIMIT CMBIC/I HEe HCKAXKEH. .

3. [TepBuuHnoii aTMOchepoii ObLTa CMECh Ta30B B CIEAYIOIINX MPOMOPLHUSIX:

Bogopox (H2) — 95,2%

rexmii (He) — 3,8%

HU3KOJIETYy4He 3JIeMeHThl, Takue kKak metan (CH4), ammuak (NHz), Bogsuoit map (H20) u
nuoken yriaepoaa (CO2) — 0,1% .

OTBeT cuMTaeTCsl BePHBIM Ja:Ke ecJiu GOopMYJIMPOBKH OTJIHYAKOTCH OT H3J10KEHHBIX,
HO 001IMii CMBICJI He HCKAMKEH.

4. [IpeoOpa3zoBanre CTaOMIBHBIX B YCIOBHMSIX MOJIOJOM 3eMild HEOpPraHW4ecKHX
MOJIEKYJT B OpraHWYecKue TpeOyeT sHeprud. VMcTouHWKaMu SHEprHH Ha CTaJAud aOWOTEHHOTO
CHUHTE3a MOTJH CIYKUTh JJEKTPOMarHutHoe u3nydeHue CoNHIA, HOHU3HUPYIOIIEe H3ITydyeHUe
KOCMOCa, paJIMOaKTUBHBIN pacraj HeCTaOMIBHBIX HM30TOMOB 3JEMEHTOB, BXOMASAIIUX B COCTaB
36MHOM KOpBI, OJJIEKTpUYECKHE pa3psAasl (MOJHUU), CTOJIKHOBEHHS C METEOPHUTAMHU,
BYJIKAHMYECKHE TIPOIECCHI.

OTBeT cuMTaeTCsl BePHBIM Ja:Ke ecJi GOpMYJTMPOBKH OTJIHYAKOTCH OT H3J10KEHHBIX,

HO O0IIMii CMBICJ HEe HCKAKEH.

5. Bce Bpemst pa3BuTHs )KU3HH Ha 3eMJIe MOXKHO TTO/ICTIMTH Ha JBa OCHOBHBIX ATara:
[TepBbiii — kpunTo3oii (OH ke JokemMOpuil) HauaBmmiics 3,6 mupa. U 3akoHuuBLIuics 0,6
MUJUTHAPJIOB JIeT Ha3ad. Bropoil — daHepo30il. JmuTcs ¢ OKOHUAHUS TOKEMOpHUS U 10 HAIIUX
JTHEH. DTanbl BOSHUKHOBEHHS JKU3HH Ha 3eMiie, B CBOIO Odepelb, NENATCS Ha Oojee MelKue
nepuoAsl — dpbl. OHM pa3rpaHUYUBAIOTCS IJIAHETAPHBIMU JBOJIOIMOHHBIMU TPOIIECCAMH,
BBIMUPAHUSMU OJTHUX JKUBBIX OPTaHU3MOB H MOSIBJICHUEM JPYTHUX.

OTBeT cYHMTAETCSI BEPHBIM JIaXKe ecud (POPMYJTUPOBKHU OTINYAIOTCS OT U3JI0KEHHBIX,

HO O0LIMI CMBICJI HE HCKAKEH.

6. [TepBbie )KUBBIE OPTAHU3MBI OBUTH OJTHOKJICTOYHBIMH, TI0 CTPOSHUIO TTIOXOKUMH Ha
HBIHE XKUBYIIUX OakTepuii. OHU OCHOBaJIM 0COOYIO TPYIIITY OpraHU3MOB — MpOKapuoT. [lo3aHee
BO3HUKIIM 00JIee CTIOKHBIE OJTHOKJIETOYHbBIE (POPMBI, JaBIIIFE HA4aJIo TPYIIe 3yKapruoT. ITO ObLIH
BOJIOPOCIIH, MPOCTEHIINEe U TPUOBL. DYKApHOTHl JaJId HA4Yall0 MHOTOKIETOYHBIM OPTraHU3MaM,
KOTOpBIEC B MPOIIECCE IBOJIONUN MPOU3BEIN OTPOMHOE pazHooOpasue GopM pacTeHui, rpudos,
YKUBOTHBIX, OOUTAIONTNX HE TOJIBKO B BOJIE, HO M Ha CYIIIE.

OTBeT cuuTaeTCs BEPHBIM J1aKe ecJIi (POPMYJIMPOBKHU OTJIMYAIOTCS OT U3JI0KEHHBIX,

HO O0LIMI CMBICJ HE HCKAKEH.



10.

11.

12.

Kucnopoansrit hoTocuHTe3 BO3HUK y IMaHOOaKTEepHid 2,7-2,8 MusIMapa et Ha3aa. Tak,
3a MWUIMOHBI JIET 3TH MHUKPOOPTaHM3MbI W HAIMOJIHWIN aTMocdepy KHUCIOPOIOM.
[TockonbKy mOAABIAIONIAs YacTh OPraHM3MOB TOTO BpPEMEHU Oblla aHa’pOOHOIM,
HECIIOCOOHOM CYIIECTBOBATh NP 3HAYMMBIX KOHILIEHTpALUAX KHUCIOpPOJAa, IMPOU30ILIa
rio0anbHass CMEHa COOOILECTB: aHa’IPOOHBIE COOOIIECTBA CMEHWJINCH a’pOOHBIMH,
OTpaHUYEHHBIMU paHee JHIIb «KHUCIOPOAHBIMU KapMaHaMH» ; aHadpOOHBbIE Ke
coo0IIecTBa, HA00OPOT, OKAa3aJIMCh OTTECHEHBI B «aHA’pOOHBIC KapMaHb» (00pazHO
roBopsi, «armocepa BbIBEpHyJIachb HauW3HAHKY») . B nanpHeimem Hanuuue
MOJIEKYJISIPHOTO KHUCIOpOJia B aTMocdepe MpUBeNo K GOPMUPOBAHUIO 030HOBOT'O SKpaHa,
CYIIECTBEHHO PaCIIMPUBIIETO I'PAaHUIIBI OMOC(EPHI U MIPUBEIIO K paCIPOCTpaHEHHIO Oojiee
HHEPTEeTUYECKU BBITOJHOTO (II0 CPABHEHUIO C aHA3POOHBIM) KHCIOPOIHOTO ABIXaHUSI.
OTBeT cuuTaeTCA BEPHBIM JaKe ecJId (GopMYyTHPOBKH OTINYAIOTCH OT U3J10KEHHBIX,
HO O0LIMIT CMBICJI He HCKAKEH.

Hakomuienue kucinopoja ObLI0 MOJME3HBIM IS dKUBBIX OPTaHU3MOB B JIByX OTHOIICHHUSX.
Omno mpuBeno: 1) k 06pa3oBaHUIO0 030HOBOTO CIIOSI B CTpaTocdepe, 3alUILIAI0NIEro 3eMITI0
oT Y®-C - paguariuu — 3J€KTPOMarHuTHbIX BOJH ajuHOoU 100-280 HM. DTO moMorio
OpraHu3MaM BBIMTH M3 MOPS U KOJOHU3UPOBATH CYIIYy; a Takke 2) K YJaJICHHUIO
pacTBopeHHOro B MupoBoM okeaHe be 2+ BciieacTBue o0pa3oBaHMs €r0 HEPACTBOPUMBIX
KOMILIEKCOB C KHCIIOPOJIOM.

OTBeT cuuTaeTCA BEPHBIM JaKe ecJId (GopMYyTHPOBKH OTINYAIOTCH OT U3J10KEHHBIX,
HO O0LIMIT CMBIC]I He HCKAKEH.

OcHoBHbIE (POPMBI )KU3HH: - OAKTEPHUH, TPHUOBI, BUPYCHI, paACTEHUS U KUBOTHBIC. JKuBas
KJIETKa, IO/ ACMCTBUEM BHEIIHUX U BHYTPEHHUX CHUJI, CTajla MHTEHCUBHO Pa3MHOKAThCA
Y pa3BUBATHCS BO BCEX BO3MOXHBIX HAIIPaBJICHUSX.

OTBeT cUHTAaETCSI BEPHBIM, €CJIU COIEPKUT He MEHee IBYX BAPHAHTOB.
Bupyc - Hexnerounas opma )Ku3HU, MeNbuaiiime 00Je3HeTBOPHbIE MUKPOOPTaHU3MBI, HE
BUJUMbIE B MUKpPOCKON. OHHM 3HAYUTENIILHO MEHBIIE OaKTEpUii: JIETKO NMPOXOJAT uYepe3
OakTepuanabHble (QUIBTPHL. BHUpychl cOCOOHBI pa3MHOKAThCS TOJBKO BHYTPH JKHBBIX
KJIETOK, J0 TNPOHUKHOBEHHS B HUX BHUPYChl HE HMEIOT MPU3HAKOB >KU3HU: IACCUBHO
MEPEMEIIAIOTCS BO BHEIIHEHN CPEZIE, 0KUIasi BCTPEUU C KIIETKON-MHIIIEHBIO.
OTtBeT cunTaercsi BEepHBIM Jaxe ecau GOpMYJUPOBKH OTJINYAKTCH OT U3JI0/KEHHBIX,
HO O0IIMIT CMBIC]T HEe HCKAKEH.
Bupychbie 3a001eBaHMs MOPaXarOT KJIETKH, B KOTOPBIX YK€ MMEIOTCS HapyIIECHUS, YeM
noJjb3yercss Bo30yaurenb. CoOBpeMeHHbIE HUCCIEIOBAaHUS OKa3alld, YTO MPOUCXOAUT 3TO
TOJIKO MPH CHJIBHOM OCJa0JeHUN UMMYHUTETA, YK€ HE MOTYILIEro Ha JOHKHOM YpOBHE
O0opoTbcs ¢ yrpos3oil. BupycHble 3a0osieBaHHs, CIHCOK KOTOPBIX IPEACTaBIEH HUXKE,
ABJSIIOTCA caMbIMH M3BeCTHbIMU. [punm u mpoctyma. Kpacnyxa. Csuuka. XXenras
muxopanka. Kops. Jlapunarur. Ilommomumenut. Anrmna. [ematut. Tud. Cudunuc.
DHuedanur.
OTBeT cuMTaeTCs BEPHBIM, €CJIH COJCPKUT He MeHee TPeX BAPHAHTOB.
Bakrepuodaru - 310 BHUpychl OakTepuid, 00ianaronIve CIOCOOHOCTHIO CHelH(pUYecKH
MIPOHUKAThH B OaKTepUAIbHBIE KIIETKU, PEIPOYLIUPOBATHCS B HUX U MIPH BBIXOJE TOTOMCTBA
BBI3BIBATH B OOJIBIIMHCTBE CIIy4YaeB pa3pyiieHne (JIu3uc) OaKkTepuil.
OTBeT cuuTaeTcsi BEPHBIM JaKe eciu (POPMYJIMPOBKHU OTIHYAIOTCH OT H3JI0KEHHBIX,
HO O0INMHA CMBICJ He HCKaKeH.
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14.

15.

16.

17.

bakreprodarn cTUMYIHPYIOT MECTHBIH MMMYHHUTET, TaK KaK YaCTHUIBl YHHUYTOXCHHBIX
OakTepuii MOOYXIal0T UMMYHHYIO CUCTEMY K BhIpaOOTKe crenuduueckux anturen. M3-3a
3TOro cBoiicTBa  OakTepuodaru SBIAIOTCA IpermapaTroM BbiOOpa B JICUCHHH
0aKTepHOHOCUTENILCTBA (HApUMeEp, CTAPUIOKOKKOHOCHTEIBCTBA) U XPOHUYECKHX (POpM
Oaktepuanbubix HHMekuuid. CoueraroTcs ¢ APYrUMH TpenapaTamMyd, B TOM 4YHCIE C
AHTUOUOTHKAMU.

OTBeT cuuTaeTCsl BEPHBIM JaKe ec/in (OPMYJTHPOBKH OTINYAIOTCH OT M3JI0KEHHBIX,
HO 001U CMBICJI HE HCKAKEH.

[TIpokapuoThl — 3TO TNPOCTEHIINE OJHOKICTOYHBIC OPTraHU3MbL, Yy KOTOPBIX HET
O0(OPMIICHHOTO SI/Ipa ¥ MEMOPAaHHBIX OPraHOUI0B. [IpOKapruOTHI He CLIOCOOHBI Pa3BUBATHCS
B MHOTOKJIETOUHYIO (hopMy. OHM MOTYT pacTd B BHJIE BOJOKOH MJIM KJIETOYHBIX Macc, HO
BCE KIETKM B TOJOOHOW KOJIOHMM OJWHAKOBBI M CIIOCOOHBI K aBTOHOMHOMY
CYIIECTBOBAHHIO.

OTBeT cuuTaeTcsl BEPHBIM JIa:Ke eciu (POPMYJIMPOBKH OTIHYAIOTCH OT H3JI0KEHHBIX,
HO O0IIUI CMBICJI HE HCKAKEH.

K oykapuoTraM OTHOCSTCS JKMBBIC CYIIECTBA, KJIETKH KOTOPBIX COJEpXKAT sJIpO U
MeMOpaHHbIe opraHesyibl. OHU MOTYT OBITh OJTHOKJIETOYHBIMHU WJIM MHOTOKJIETOYHBIMU, HO
BCEX UX O0BETUHSIET OOLIHIA MPUHIIUII TOCTPOSHHS KJIeTKH. K 9ykaproTam OTHOCATCS IOUYTH
BCE OPraHM3MBbI, HACEISIOIIME HAITY TUTAHETY: )KUBOTHBIE, PACTEHUS, TPUOBI U IPOCTEHIITHE.
bnaromapss 0coOEHHOCTSIM CTPOEHHSI OHM IIHPOKO PACIPOCTPAHEHBI 10 BCEMY 3EMHOMY
mrapy.

OTBeT cuuTaeTCs BEPHBIM JaxKe eciM (opMYJTHPOBKH OTINYAKOTCH OT H3JI0KEHHBIX,
HO O0IIMIT CMBIC]T HEe HCKAKEH.

BbiensoT Takue OCHOBHBIE YPOBHHU OpPraHU3alMM JKHUBOTO: MOJIEKYJISIPHBIM, KIE€TOUHBIMH,
OpPraHHO-TKAQHEBOW,  OpPraHU3MEHHBIM,  MOMYJALUOHHO-BUJOBOH,  IKOCHCTEMHBIH,
6uocdepHblii. Bce ypoBHM TeCHO CBsI3aHBI MeX1y cOOOM M BO3HMKAIOT OJUH M3 JIPYroro,
YTO CBHJICTEIBCTBYET O IEIOCTHOCTH KUBOU TPUPOJIBI.

OTBeT YnTaeTCcs BEPHBIM, €CJIM COIEPKUT He MeHee TPeX BAPHAHTOB.

Ha xaxmoMm ypoBHE BO3HHMKAIOT HOBBIE CBOWCTBA JKMBOTO, OTCYTCTBYIOIIHE Ha
HIDKEJIeKAIEM YpPOBHE, BBIJICISIOTCS CBOM JJIEMEHTApHBIC SBICHHS W DJIEMEHTapHBIC
enuHunpbl. [Ipy 3TOM BO MHOIOM YpPOBHM OTpPa)arOT XOJI 3BOJIIOLMOHHOTO Ipolecca.
Briienenue ypoBHe# yno0HO JUIsl M3YUEHUS JKU3HU KaK CIOKHOTO MPUPOAHOTO SBICHHS.
OTBer cuuTaeTCsl BEPHBIM JaxKe ec/iM (GopMYJTHPOBKH OTINYAIOTCH OT H3JI0KEHHBIX,
HO O0IIMIT CMBIC]T HEe HCKAKEH.

Tema 1.2

18.

19.

Knerounas Teopusi — ocHoBomosararouiasi s OMOJI0ruM Teopusi, chopMynupoBaHHas B
cepenuHe XIX Beka, mpenocTaBuBIIas 0a3zy ISl MOHMMaHUS 3aKOHOMEPHOCTEN KHBOTO
MHpa W JUIS pa3BUTHS 3BOMOLNMOHHOrO ydeHus. Martuac Ilneiinen n Teomop IlIBanH
cOpMyYIHPOBAIM KJIETOUYHYIO TEOPUIO, OCHOBBIBASICh HAa MHOXECTBE HCCIIEOBAHUHI O
kietke (1838—1839 r.). Pynonsd BupxoB mozmuee (1858 r.) momonHun e€ BaxkHEHITIM
MIOJIOKEHNUEM «BCSKas KJIETKA IPOMCXOANUT OT JPYTON KIETKH.

OTBeT cuuTaeTcss BEPHBIM Jake ecu (POPMYJIMPOBKH OTIHYAIOTCH OT M3JI0KEHHBIX,
HO O0INMHA CMBICJ He HCKaKeH.

OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUU:
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21.

22.

23.

Kietka siBisieTcss yHUBEPCAIBHOW CTPYKTYPHOH M (DYHKIIMOHATBHOW €IMHUIICH >KHUBOTO.
Bce xmerku mumeroT CXOHOC CTPOCHUC, XUMHUYECKHH COCTaB H O6I.I.[I/Ie MMPUHIUIIBI
KUZHEJEATEIIbHOCTH.

Knerkn O6p33y10TCfI TOJIBKO ITPU ACTICHUH UCXOJHBIX KIIETOK.

KrneTkn crmocoOHBI K CaMOCTOATEIHHOM JKU3HEIEATEIBHOCTH, HO B MHOTOKIETOYHBIX
opraHu3Max Mx paboTa CKOOPIMHUPOBAHA, U OPraHU3M MPEJCTaBIsIET COOON LETOCTHYIO
CUCTEMY.

HNmenHo  Omaromapst  JESTENbHOCTM  KJIETOK B MHOTOKJIETOYHBIX  OpraHU3Max
OCYILECTBIISICTCSI OOMEH BEILECTB U YHEPTUH, POCT M Pa3MHOKEHHUE.

OTBeT YMTaEeTCH BEPHBIM, €CJIH COJEP:KUT He MeHee TPeX BAPMAHTOB.

3HaueHue KJIETOYHOI TeOpuHU B pa3BUTHUU HAyKU COCTOMT B TOM, UTO Oyarojaps ei crajo
HOHATHO, YTO KJIETKA SBJISETCS Ba)KHEHIel cocTaBIsIONIE YacThI0 BCEX OPraHU3MOB, UX
[JIABHBIM «CTPOUTENIBHBIM» KOMIIOHEHTOM. Tak Kak pa3BUTHE Ka)XJ0ro OpraHu3Ma
HAUMHAETCs C OJHOM KIETKHU (3UTOThl), TO KJETKa SBJSETCA U 3MOPUOHAIBHONM OCHOBOM
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OTBeT cuuTaeTcs BEPHBIM JaxKe ecJiM (opMYJTHPOBKH OTINYAKTCH OT H3JI0/KEHHBIX,
HO O0IIUI CMBICJI HE HCKAKEH.

Knerky Ha3pIBalOT CTPYKTypHOH, (yHIAMEHTAIbHOM M OMOJOTMYECKOW eJMHMIEH Bcex
KHUBBIX CYLIECTB, I[OTOMY 4YTO TEJIO BCEX OPraHU3MOB COCTOMT U3 KIETOK. ITO
(GyHKIMOHAlIbHAs  €AMHMLIA JKU3HMU, I[OTOMY 4YTO Bce (yHKUMHM OpraHuszma
(pusnonornyeckue, OMOXMMHUUYECKUE, TEHETUYECKUE U JpyTrue MeTaboandeckue HyHKIUN)
BBITMOJHSIOTCS KJIETKAMHU.

OTBeT cuuTaeTcsi BEepPHBIM Jake ecyiu (POPMYJIMPOBKH OTIHYAIOTCH OT H3JI0KEHHBIX,
HO OOIIUI CMBICJI He HCKAMKEH.

CX0/1cTBO B CTPOEHUH U XUMHUYECKOM COCTABE BCEX KIJIETOK KaK OCHOBHBIX CTPYKTYPHBIX U
(GYHKIIMOHAJIBHBIX €MHULL KUBBIX OPraHU3MOB CBUJIETEIBLCTBYET O POJCTBE BCErO KUBOTO
Ha Hallel IIaHeTe, TO €CTh 00 X eIMHOM IPOUCXOKIECHUH.

OTBeT cuuTaeTCs BEPHBIM JaKe ecu (POPMYJIMPOBKH OTJIHYAIOTCH OT M3JI0)KEHHBIX,
HO O0IIMIT CMBIC]T HEe HCKAKEH.

ECTI) 4 XUMHUYCCKHUX DJICMCHTA B KJICTKAX KUBBIX OpFaHI/ISMOB, HpI/ICYTCTByIOHII/IX B HUX
B HanOoIbIIEM O0BEME:

KHCII0po)T — oT 65 10 70%;
yrinepox — ot 15 go 18%j;

Bozopoa — ot 8 o 10%;
a30T — ot 2 10 3%.
Bce 3TN OCHOBHBIC XHMHUYCCKUC DJDIICMCHTHI SBIISIOTCS OpFaHOFeHHBIMI/I 3JICMCHTAMU H

24.

cocTaBisAOT OT 95 10 98% obmieit maccel opranusma. Ilpoune XxuMudeckrue BelIeCTBa B
KJIETKE — DJIEMEHTHI Bpoje Kaubiwms, (ochopa, Kamus, cepwl, HATpUsl, XJIOpa, >Kele3a,
CHJIMIHSI, MarHUsI — MPUCYTCTBYIOT B OpraHU3Me B HEOOJIBIIIOM KOJIUYECTBE — 3TO BCETO
JWIOG JTECATHIE TOJHM TPOIeHTa. Takne XUMHUYECKHE SIIEMEHTHI KIIETKH OTHOCATCS K
MaKpOdJIEMEHTaM.

OTBeT YnTaeTCs BEPHBIM, €CJIM COJIEP:KUT He MeHee IBYX BAPHAHTOB.
MHUKpPO3JIEMEHTBI - 3TO IPYIIa XUMHYECKUX 3JIEMEHTOB, KOTOPBIE CO/IEPIKATCSI B OpraHu3Me
YyelloBeKa B OUEHb MalbIX KOJHuecTBax, B mpenenax 10 - 3 - 10 - 12%. MukposnemMeHTbl
BBINOJIHSIOT BaKHEHIne QyHKIMM B opraHu3Me yenoBeka. Jlaxke B MHKPOCKOMMYECKHX
KOJMYECTBAX OHM 007aJal0T OTpOMHONM 3(PPEeKTUBHOCTHIO. MUKpPOIJIEMEHTHl BXOISAT B



25.

26.

217.

28.

29.

30.

31.

COCTaB CTPYKTYphl OMOJOTMYECKH aKTUBHBIX BEHIECTB: (DEPMEHTOB, TOPMOHOB H
BUTaMMHOB. VX HeXBaTKa NPUBOAUT K CEPbE3HBIM 3a00JIEBAHUSAM OpraHU3Ma.

OTBeT cuuTaeTcsi BEPHBIM Jake ecyu (POPMYJIMPOBKH OTIHYAIOTCH OT M3JI0KEHHBIX,
HO 001U CMBICJI HE HCKAKEH.

Bona aBisieTcs He3aMEHMMOM 4acThIO BCETO KUBOTO. bOJIBIIIYIO MacCy KIETKH COCTaBIISAET
BOJ1a, KOTOpasi 00ecreunBaeT Typrop KiIeTKH (BHyTpEHHEE JaBJIEHUE), CO3AAET YIPYrOCTb.
B Bozie pacTBOpsiOTCSA BCE HEOOXOAMMBIE BEIIECTBA IS KJIETKH, & TAKXKE C TOMOIIBIO BOJIBI
BO3MOXEH TPAHCIOPT 3TUX BEUIECTB KAaK BHYTPU KJIETKM, TaKd M OOMEH MHOTIMMHU
BEILIECTBAMHU C OKPYKAIOLLIEH CPEIOH.

OTBeT cYuTaeTCsA BEPHBIM Jaske ecId (POPMYJIHMPOBKH OTJIHYAIOTCH OT M3JI0)KEHHBIX,
HO O0IIMI1 CMBIC]T HEe HCKaKeH.

OOMeH BellecTB BKIIOYACT B ce0sl, KOHEYHO, U 00MeH BoJibl. COBOKYITHOCTh IPOLIECCOB
BCACBhIBaHMsI BOJIbI B )KEITYJIKE M KMILIEYHHUKE, PACIIPEIETICHUE €€ MEX /1Y TKaHsIMH OpraHu3mMa
U BBIJIEJICHHE Yepe3 MTOYKH, JIETKUE, KOXKY — B 3TOM U COCTOUT CYLTHOCTh BOJHOIO OOMEHa.
Knerkn m MEXKJIETOUHBIC BEIIECTBA KHMBBIX TKAaHEH MPEICTABISIOT COOOH CIIOXKHBIE
CHCTEMBI, OTJCJIbHBIE YacTH KOTOPBIX COAEP)KAaT B KauecTBe HEOOXOJMMOI0 KOMIIOHEHTa
BOZY.

OTBeT cuuTaeTCs BEPHBIM JaKe ecIi (POPMYJIHMPOBKH OTIHYAKOTCH OT M3JI0KEHHBIX,
HO O0IIMIl CMBIC]T HEe HCKAKeH.

B kauecTBE OCHOBHOI'O PHEPreTHUYECKOTO MATE€pUalla UCIOJIb3YHOTCS YIVIEBOABI U JKUPBI.
Hampumep, ciio>xHbIN yIriieBOJ IIIMKOTEH U SKUPBI — 3TO PE3EPBbI «TOIIMBa» B KiieTke. OHU
pPacxXoayroTCsl KJIETKaMHU I10CJIe HEKOTOPOro MEpHOAbl rojofanus opranusma. Hampumep,
YTPOM II0CJI€ CHA UAET aKTUBHOE MCIIOJIb30BaHUE )KMPOB, KOTOPbIE BHAYaJIe paclajaroTcs
HAa TJIMLEPUH U )KUPHBIE KUCIOTHL.

OTBeT cuuTaeTcsi BEPHBIM J1aKe ecyi (POPMYJIMPOBKH OTJIHYAIOTCH OT M3JI0KEHHBIX,
HO O0IIMI1 CMBIC]T HEe HCKAKEH.

benkn yyacTByIOT B OOMEHHBIX Ipolieccax U SIBJISIOTCS YHUKAJIbHBIM OHOJOTHYECKUM
MaTepUajoM JJsi IOCTPOEHUS BCEX KIETOK OpraHu3Ma, B TOM 4YMCIIE KIETOK KpOBH,
TOPMOHOB U KJIETOK-aHTUTEN, YHUUTOXKAIOIIUX BpeIHbIE MUKPOOBI U BUpychl. Kpome Toro,
0EJKM OMOTAIOT «PACKPBITHCS» MOJE3HBIM CBOMCTBAM JIPYTMX MHUTATEIbHBIX BEIIECTB, a
€cJIM OpraHu3My He Oy/IeT XBaTaTh )KUPOB U YIIIEBOJIOB, TO 0OEcIeyaT ero eIie u 3Heprueu.
OTBeT cuuTaeTCs BEPHBIM JaKe ecu (POPMYJIMPOBKH OTJIHYAIOTCH OT M3JI0)KEHHBIX,
HO OOIIUI CMBICJI He HCKAMKEH.

benku BBIMOMHAIOT MUPOKUN CHEKTp (QYHKIMH BHYTPH OpPraHU3MOB, BKJIIOYas KaTaiu3
MeTabonuueckux peaknuii, permkanuio JIHK, pearmpoBanume Ha pasapaxureny,
o0ecrieyeHrne CTPYKTYpPbI KJIETOK M OpPraHU3MOB M TPAHCIIOPTHUPOBKY MOJIEKYT M3 OJHOTO
MecTa B Apyroe. benku oTianyaroTcs Apyr OT Apyra Mpex/e BCero MociieJ0BaTeIbHOCThIO
AMUHOKHCIIOT, KOTOpasi ONpPENENsIeTCs MOCIEI0BATENbHOCTBI0 HYKJIEOTHIOB UX T€HOB U
KOTOpasi OOBIYHO TNPHUBOJUT K CBOPAYMBAHUIO Oelka B CHEHU(PHUUECKYI0 TPEXMEPHYIO
CTPYKTYpPY, OIPEIEISIONIYI0 €T0 aKTUBHOCTb.

OTBeT uuTaeTCH BEPHBIM, €CJIH COJEP:KUT He MeHee IBYX BADUAHTOB.

Buonornueckue gynkiun 6enxoB. 1. CTpykTypHas (KepaTWH BOJIOC M HOITEH, KOJUIareH
COETMHUTENIbHOMN TKaH!, MYLIMHBI CIIM3UCTBIX BblAeneHui). 2. Katanuruueckas ((hepMeHTHI)
3. TpancnoptHas (reMorjioOMH, MHOTJIOOWMH, AJIbOYMHUHBI. CBIBOPOTKH) 4. 3amiuTHas
(anTHTENa, PUOpUHOTEeHbl KpoBH) 5. CokparuTenbHas (aKTHH, MUO3UH MBIIIEYHONW TKAHM)
6. T'opmonanbHas (MHCYnAMH, TacTpuH) 7. PesepBHas / Ilurarenbnas / 3amacHas
(oBaILOYMUH.

OTBeT YNTaETCA BEPHBIM, €CJIH COJECP:KUT He MeHee IBYX BADHAHTOB.

®depMeHTHI (PH3UMBI) — 3TO OEJIKOBBIC BEIIECTBA, WIPAIOIINE OYECHb BAXKHYIO DPOJb B
pa3NWYHBIX OMOXMMHUYECKMX TMpolueccax B opraHuzMe. OHH HEOOXOIUMBI  JUIS
[IEPEBAPUBAHUS IHIIEBBIX IPOMYKTOB, CTHUMYJISLIMM JAEATEIBHOCTH TOJOBHOIO MO3ra,
IPOIIECCOB dHEProoOecreyeHHsI KJIETOK, BOCCTAHOBJICHUSI OPTaHOB U TKAHEH.



32.

33.

34.

35.

36.

37.

38.

39.

OTBeT cuuTaeTcs1 BEPHBIM Aaske ecn (OPMYJIHMPOBKH OTJIHYAIOTCH OT M3JI0KEHHBIX,
HO 001U CMBICJI HE HCKAKEH.

[TpakTuyecku Bce O6eiKu MOCcTpoeHsb! U3 20 a-aMUHOKHUCIIOT, MPUHAMISKANX K L-psny, u
OJIMHAKOBBIX IPAKTUYECKU Yy BCEX OPraHU3MOB. AMUHOKHUCIOTHI B O€lKaX COEAMHEHBI
MeXIy cobort mentuaHoi cBs3pio — CO — NH—, koTopas oOpa3yercsi KapOOKCHIBHOM U
a-aMUHOIPYIION COCeHUX AMUHOKHCIOTHBIX OCTaTKOB: JIB€ aMHUHOKUCIOTBHI 00pa3yroT
JUTIETITA]T, B KOTOPOM OCTalOTCSl CBOOOAHBIMU KOHIIEBble KapOokcuibHas (—COOH) u
amuHorpynna (H2N—), Kk KOTOpbIM MOIYT NPHUCOEAMHATHCS HOBBIE AMHUHOKHUCIIOTHI,
00pa3ys MONMUNENTUAHYIO LIETh.

OtBer cuuTaeTcss BEPHbIM Jaxke ecJiM (opMyJTHPOBKH OTINYAKOTCH OT H3JI0KEHHBIX,
HO O0IIMI1 CMBIC]T HEe HCKaKeH.

[lepBuuHas crpykrypa Oeilka — 3TO JIMHEHHOE OObEIUHEHHWE AMUHOKUCIOT, KOTOpBIE
COCAMHAIOTCSA C TOMOUIBIO TMENTHAHOW CBA3M. MOHOMEpaMu BCeX OEJIKOBBIX MOJEKYI
SBJISIIOTCSI  A@MUHOKMCJIOTBI, a CaMHM MOJIEKYJbl IPEACTaBIAIOT COOOH JIMHEHHbIe
reTePONOINMEPHI PA3IUYHOMN JJIUHBI.

OTBeT cuuTaeTcss BEPHBIM JaxKe eci (opMYJTHPOBKH OTINYAKTCH OT H3JI0/KEHHBIX,
HO O0IIHMIl CMBIC]T HEe HCKAKeH.

Bropuunas cTpykTypa Oenka — 3TO crnoco0 yKIaJKy IMOJUIENTUAHON uernu B Oojee
KOMIIAKTHYIO CTPYKTYPY, IIPU KOTOPOM MPOUCXOIUT B3aUMOEHCTBHE MENTUIHBIX IPYIIII C
00pa30BaHUEM MEXAY HUMHU BOJOPOJHBIX CBsizel. @OPMUPOBaHUE BTOPUUHON CTPYKTYpPHI
BBI3BAHO CTPEMJICHHEM INENTHAA NMPHHITH KOH(POPMALHIO ¢ HAUOOIBIIUM KOJIUYECTBOM
CBsi3el MEXAY MEeNTUAHBIMU IPYyIIIaMH.

OTBeT cuuTaeTcsi BEPHBIM JaKe ecyiu (POPMYJIMPOBKH OTIHYAIOTCH OT H3JI0KEHHBIX,
HO 001U CMBICJI HE HCKAKEH.

OTO TpexMepHas apXUTEKTypa MOJUIENTUIHON LeNu — 0c000€ B3aMMHOE PacIoIOKEHUE B
IPOCTPAHCTBE CIIUPATIC0O0PA3HBIX, CKIAYaThIX U HEPETYISPHBIX YYaCTKOB MOJUIETITHIHOM
1enu. Y pasHbIX O€JIKOB TPETHUHOM CTPYKTYpHI pasnuuHa. B ¢opMupoBaHuu TpeTHUHOM
CTPYKTYPbI Y4aCTBYIOT AUCYJIb(UIHBIE CBA3H U BCE C1a0ble TUIIbI CBA3EH.

OTBeT cuuTaeTcsi BEPHBIM JaKe ecyiu (POPMYJIMPOBKH OTIHYAIOTCH OT M3JI0KEHHBIX,
HO O0IIMI CMBICJT HE HCKAKEH.

AMUHOKHUCIIOTHI SIBJISIFOTCSI CTPOMTENbHBIMH OJokamu Oenka. benku — 3T0 nnuHHBIE
LEMOYKM aMUHOKUCIOT. B opraHu3me ecThb THICSUM pa3IMYHBIX OENKOB, Ka)XIbli W3
KOTOPBIX BBIMOJIHSET BaXKHYIO pabOTy U UMEET CBOIO COOCTBEHHYIO IOCJIEI0BATEIbHOCTD
amMuHOKHUCIOT. IlocnenoBaTenbHOCTh 3acTaBiseT O€JNOK MPUHHUMATh pa3Hble (OpPMBI U
BBITOJIHATH pa3Hble (YHKIIMH B OpraHU3MeE.

OTBeT cuuTaeTCs BEPHBIM JaKe ecn (POPMYJIHMPOBKH OTJIHYAIOTCH OT M3JI0)KEHHBIX,
HO O0LIMI CMBICJI HE MCKAKEH.

AMUHOKHCIIOTBI COETMHSIOTCS MEXKIY cOO0M CBSA3IMHU, KOTOPbIE HA3bIBAIOTCS MENTHAHBIMU.
[TenTuaHas cBsi3b — ATO CBA3b MEX/Y 0.-KapOOKCHIIBHOM IPYyMNION 0JIHOM aMUHOKHCIOTHI U
0.-aMUHOTPYIIION Ipyroi aMUHOKHUCIIOTHI.

OTBeT cuuTaeTcsi BEPHBIM JaKe eciu (POPMYJIMPOBKHU OTIHYAIOTCH OT H3JI0KEHHBIX,
HO O0IIMIT CMBIC]T HEe HCKAKEH.

OrpomHOe KOIMYECTBO O€NKOB M crenupuyHOCTh MX (QyHKUUN (Hampumep, GepMeHTHI,
OenKOBBIE KaHaJbl) M CTpoeHUs (mIoOynsipHble W (GUOPHIUIAPHBIE) OOBICHAIOTCA
KOMOWHAIIME AaMUHOKHCIOT B WX TEpPBUYHOU CTpyKType. Bcero cymectByer 20
AMHHOKHUCIIOT, 00pa3ylomMX OENKH, a BO3MOYKHBIX KOMOMHAIIMI THX aMHHOKHUCIOT - B
ThICsiuM pa3 Oombire. Kak nmpaBuiio, Bce O€lIKU JTOBOJBHO JUIMHHBIE U COCTOSAT M3 COTEH
AMUHOKHCIIOT.

OTBeT cuuTaeTcss BEPHbIM JaxKe ec/i (opMYyJTHPOBKH OTINYAKTCH OT H3JI0KEHHBIX,
HO O0IIMI1 CMBIC]T HEe HCKAKEH.

VYrneBoJsl — NPUPOIHBIE OPraHUUECKUE COECIMHEHUS, COCTOSIUE U3 MOJIEKYJ YIIIepoaa U
BoAbl. /[l Hamero opraHM3ma  yrieBOABI  SIBJSIFOTCS OCHOBHBIM — (TOIUIMBOM),



00eCreynBaroIUM >HEPrueil Bce MPOLECChl, NMPOUCXOAAIINE B Tele dYenoBeka. Ham
OpraHu3M CrocoOeH 3amacaTh YIJIEBOJAbl B BUJE INIMKOT€HA, KOTOPBIM OTKJIaJbIBAcTCS B
MEYEHU U MBIIIIAX. YTJIEBObl YUaCTBYIOT B CHHTE3€ 3aMEHUMbBIX AMUHOKUCIIOT, SIBJISIIOTCS
MaTepuaIoM i POCTa KJIETOK U MUTAaHUEM JIsl MO3Ta.

OTBeT cuuTaercsi BEpHBIM Jaxe ecau GopMyJIHMPOBKHU OTJIMYAKTCH OT HU3JI10KEHHBIX,
HO 001U CMBICJI HE HCKAKEH.

40. Ux ocHOBHBIC ()YHKIIUU TAKOBBI: SBISIOTCS BAXHEHIIMM MCTOYHUKOM DHEPTHH; BXOIAT B
CTPYKTYpY KJIETOUYHBIX MEMOpaH, B COCTaB TKaHEH, BKJIIOYas HEPBHYIO; PaCTBOPSIOT
JKU3HEHHO Ba)XKHBIC BUTAMHHBI M CIIOCOOCTBYIOT MX YCBOCHHIO. JKUpPBI TPEenIOXpaHsSIOT
OpraHM3M 4YeJIOBEKa OT MEepPEOXTKICHHS, YIydllaloT BKYC MHIIM U JalOT YYyBCTBO
JUINTEIBLHOTO HACBIILIEHUS.

OTBeT uyHMTaeTcsi BepPHbIM, €CJIM COAEP:KUT He MeHee IBYX (TpexX, 4eTbIpex — Ha
yYCMOTpeHHe YejioBeKa, GopMHPYIOLIEro KJIK4u) BApPMAHTOB.

41. MoHoMepsl - 3TO aTOMBbl, TPYIIBI aTOMOB WJIM HEOONbIINE MOJIEKYJIbl, CIOCOOHBIE
00pa30BbIBaTh ycTOWUYMBBbIE 1ienoyku. [lonnmMepsl - 3TO BemiecTBa, MOJEKYJbl KOTOPBIX
COCTOSIT U3 OOJBILIOTO KOJTUYECTBA OJIMHAKOBHIX "3BEHBEB' - MOHOMEPOB.

OTBeT cuuTaeTcsi BEPHBIM Jake ecu (POPMYJIMPOBKH OTIHYAIOTCH OT H3JI0KEHHBIX,
HO O0IIUI CMBICJI HE HCKAKEH.

42. buomnonuMepsl: OCIKH, HyKIIEHHOBBIC KHCIIOTHI, TOJTHCAXaPU/IbI

1)benku - KaTanU3UPYIOT IPOTEKaHUE OMOXUMUYECKUX PEAKIIUN, BBIMOIHIIOT CTPYKTYPHYIO UITU
MEXaHHUYECKYIO (DYHKIIUIO, CO3JAI0T CUTHAIBHBIC CHUCTEMBI KIIETOK, WHOT/A BBITOJHSIOT
SHepreTudeckure pyHKIUU.

2)Hyxneunosbie kucnorsl (JHK, PHK) - JJHK coxpanenume u mnepenada HaciieJCTBEHHOU
unpopmanuu; PHK (MPHK, TPHK, pPHK) - peanu3anuu HacnenctBeHHOM HHPOPMALIUH

3)[lonucaxapuasl  (BBICOKOMOJIEKYJISIDHBIE — YTJIEBOJABI) - CTPYKTYpHbIE  IOJIMCAaXapUbl
(emrono3a, XWTUH) MPHUAAIOT KIETOYHBIM CTEHKAaM KJIETOK MPOYHOCTh, pPEe3epBHBIC
noJyicaxapuasl (Kpaxmal, TIIMKOTeH, FraJlakTOMaHHaHbl) 0 HEOOXOAMMOCTH PACILEIUISIFOTCS
Ha MOHOCaXapH/bl H UCIIONB3YIOTCS OPTaHHU3MOM.

OTBeT YHTAETCSl BEPHBIM, €CJIU COIEPKUT HEe MeHee IBYX BapHAHTOB.

43. MoHoMephI - 3TO HEOOMBIINE MOJEKYNbI, KOTOPbIE MOTYT COEAMHSATHCA APYT C IPYroM
MOBTOPSIIOIITUMCSL  00pazoM, oOpasysi 0OoJjiee CJIOXKHBIE MOJIEKYJIbl, Ha3bIBaeMbIC
nonuMepamMu. MoHOMEpPBI 00pa3yroT MOIMMEPHl yTeM 00pa30BaHMsSI XUMUYECKHX CBS3EH
WM CYIIPaMOJIEKYJIIPHOTO CBS3bIBAHUS B IIPOLIECCE, HA3bIBAEMOM MoJIMMepu3anueid. OTeer
YHUTAaeTCsl BEPHBIM, €CJIH COJIEP:KUT He MeHee IBYX BapHUAHTOB.

44. TlonuMmepHbIe MOJIEKYJIBI 00pa3yIOTCs B MPOIIECCE PEaKUU MOJUMEPU3ALINH, KOTOpas MOXKET
OBITH 3amyllleHa BO3/JCWCTBHEM Ha MOHOMEPHI BHEUTHUX (DaKTOPOB MOJPA3AEISIONUXCS IO
TUITY BO3JICUCTBUS HA: TepMHUUECKHE, POTOXUMHUUECKHE, PaTUaAllMOHHbIE 1 MHUIIMUPOBAHHEIE.
OTBeT cunTaeTCsl BEPHBIM Ja:Ke ec1d (OPMYJTHPOBKHU OTINYAKTCS OT U3JI0KEHHBIX, HO
001IMIA CMBICJI HE HCKAMKEH.

45. benku — 3T0 OCHOBHBIE CTPOUTENbHBIE OJI0KK opranu3Ma. OHU SBISIOTCS HEOOXOAMMBIMU IS
pocTa U Pa3BUTHUS KIETOK, TKaHEW M OpraHoB. benku cocTOsT M3 aMHHOKHUCIIOT, KOTOpPbIE
COCIIUHSIOTCA B IEMOYKHU, 00pa3ys CIOKHBIE CTPYKTYpbl. Belnku BBIMOIHSIOT MHOXECTBO
GyHKIMA B OpraHu3Me, B TOM YHCJIE y4acTBYIOT B 00pa30BaHWUU aHTHUKOPITYCOB, TOPMOHOB,
(GEepPMEHTOB U TPAHCHOPTHPYIOT KHCIOPOJ M MUTATEIbHBIC BEIIEeCTBA B KIETKU. Kpaxman u
KJIETYaTKa ABJISAIOTCA MOJIMCAXapUIaMH, TO €CTh CI0KHBIMU YTJIEBOJAAMH.

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GOpMYTHPOBKHU OTIHYAIOTCH OT U3J10KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

46. HykiienHOBBIE KHUCIIOTHI SIBIISIOTCS OMOMOIUMEPAMHU, KOTOPHIE COCTOSIT M3 MOHOMEPOB —
HYKJIEOTHIOB. Morekyla HYKJIEOTHJa COCTOMT U3 TpPeX COCTaBHBIX dacTed: U3
MSATUYTJIEPOTHOTO caxapa — IEHTO3bl, M3 a30THUCTOr0 OCHOBAaHHMS W ocTaTka (ochopHoit
KHCIIOTBHI.



47.

48.

49.

51.

52.

53.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAKTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

B npupone cymectByeT Bcero 2 Buja HyKJIEHMHOBBIX KucioT, nu3BecTHble BceM: JJHK n PHK,
KOTOpBIE SBIIAIOTCA OCHOBHBIMH CTPYKTypHbIMH eauHuniamu resoB. JJHK um PHK »sto
OMONOIMMEpHI, KOTOPbIE XPAHST, IEPEJA0T U PEATU3YIOT BCIO HACIECTBEHHYIO HH(POPMALIUIO
KJIETKH.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

B nHykineoTnnax oOHapyXeHO 2 Kiacca a30TUCTBIX OCHOBAHUH, SIBISIOLIMXCS MPOU3BOIBIMU
JIBYX apOMAaTHYECKUX IeTEPOLUUKINYECKNX COCIMHEHUW - MypuHa U nupumuauHa. [lypun -
IIPOU3BOJHOE MMPUMMIMHA, MOJIEKYJIA COCTOUT U3 KOHACHCUPOBAHHBIX KOJIEL TMPUMHUIUHA U
uMmyugazona. J[Ba HykieoTHIa, COEIUHSSACH, 00pa3yloT AUHYKJICOTH] yTeM KOHJCHCAIlUH, B
pe3ynbTaTe KOTopoil Mexay (ochaTrHoil rpymnmol 0JHOTO HYKJICOTHIA M CaXapoM APYroro
BO3HHMKaET (hochopHOIUIOUPHBII MOCTHK.

OTBeTr cuMTaeTcsd BEPHbIM J1aKe ecid (POPMYIHMPOBKH OTJIUYAIOTCH OT M3/10KEHHBIX, HO
001U CMBICJI HE HCKAXKEH.

JHK — wmakpomoriekyina, MoauMep HYKICHMHOBBIX KHCJIOT, C(OPMHUPOBAHHBIX U3 TpPEX
KOMIIOHEHTOB: MATUYIJIEPOJAHOTO caxapa Je30KCUPHOO03bI, a30TCOACPKAIIETO0 OCHOBAHUS U
docdarnoii rpymmbl. OCHOBaHHS OBIBAIOT ABYX TUIIOB: MypHUHOBEIE U upuMuInHOBBIC. B JIHK
MPUCYTCTBYIOT JIBa IyPUHOBBIX OCHOBaHUs, aieHuH (A) u ryanuH (I'), 1 1Ba MUPUMHUAUHOBBIX,
tumuH (T) u muto3un (L1).

OTtBer cunTaeTcs BEPHbIM /Ia:Ke eCId (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001mMii CMBICJ He HCKAKeH.

50. PuGonykneunonas kucinora (PHK) — »sTo omHoHuTEeBOI OuHomonumep, B KauecTBe
MOHOMEPOB KOTOPOTO BBICTYNAIOT HYKJIEOTHABL. MaTpuuei s cuaTe3a HoBbIX Mosiekys PHK
SBIISIIOTCS MOJICKYJIBI IE30KCUPUOOHYKIIENHOBOM KucnoThl (Tpanckputnius PHK). XoTs B psine
CIIy4aeB BO3MOXEH U 00paTHBIN mpouecc (oopazoBanue HoBbIX JJHK Ha matpune PHK B xone
perIMKaIyu HEKOTOPBIX BHPYcoB). Takke ocHoBoM it 6nocunTeza PHK moryt ObITh Apyrue
MoJieKynbl puOoHykiIenHoBoW kucinoTsl (perummkanus PHK). B tpanckpunuuun PHK,
MPOUCXOAIICH B SApE KIETKH, y4acTBYeT LENbli psia GepMeHTOB, HauOolee 3HAYMMBbIM M3
kotopsIx saBisierca PHK-nonmmmepasa.

OTtBeT cunTaeTcs BePHbIM JIa:Ke eCId (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001Mii cMBIC/ He MCKAKeH.

KoMmiieMeHTapHOCTH B 11€710M — B3auMHOe cooTBeTcTBHE. Kommnementapuocts B JIHK — 3to
MIPOCTPAHCTBEHHAS B3aUMO/I0TIOTHSAEMOCTh MOHOMEPOB JIHK HyKI1€0TH 0B (IIMTO3UH, TYaHUH,
THUMUH WU aJeHUH), MPUBOAsIIAs K 0Opa3oBaHHUIO CBS3ed MEXIy HUMH, MPUYEM LUTO3UH
KOMILIEMEHTApEH TYaHWHY, a TAMHUH — aJICHUHY.

OTBeT cunTaeTcs BEPHbIM JIa:Ke ecd (POPMYJIMPOBKH OTJIUYAKTCH OT M3J10KEHHBIX, HO
001IMIA CMBICJI HE HCKAMKEH.

Pennmukanus — sto npouecc camoyaBoenus [JHK. Cuntes JIHK mpotekaer B siape B S-azy
KJIETOYHOIO IMKJIa U npenmectsyer pAeneHuto kietku. Cuares [JHK mnpoucxomut
onHOBpeMeHHO Ha obeux nersx JJHK. B ocnoBe — npuniumn xommiaementapHoctH. [Ipornece
SBJISIETCS TOJYKOHCEPBATUBHBIM, TAK KaK IO 3aBEPIICHUN PEIUIMKAILIMU KaXJas JOYEpHsIS
mounekyna JJHK coaepxut oHy poauTeIbCKYIO U OIHY BHOBb CHHTE3UPOBaHHYIO Lienb. OTBeT
CYMTAETCH BEPHbIM Jaxe ecJu (POPMYJIUPOBKH OTJIHYAKTCH OT U3JI0KEHHbIX, HO 00 Ui
CMBICJI He HCKAKEH.

OcHoBuble ornnuuss Monekyn JJHK um PHK: momsapras macca monekyner: JTHK > PHK;
¢ynkuums: monekyna JIHK xpanut nacneactsennyio nnpopmanmio, PHK — nepenocur ee;
kosuuectBo 1enei: JJHK — naByxmenodeunass mosekyna, PHK — oaHonenodednas;
MectoHaxoxaeHue B kiuerke: JJHK — sanpo, PHK — snpo u nuronnasma; caxap: JHK —
nezokcupubosa, PHK — pubo3a.



54.

55.

56.

57.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAKTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

Bcero Beinenstor tpu pasHoBugHoctd PHK: mndopmanmonnyro (nPHK), tpancmoprayio
(tTPHK) u pu6ocomanbnyto (pPHK). Conepxkanne Bcex BunoB PHK kieTke B mepecuere Ha
Mmaccy B 5—10 pa3 6onbire, yem conepxkanue JJHK. O1o o0bsicanmo npeana3znadennem HK.
JHK TonbKO XpaHUT TeHETHYECKyl0 HH(OpMalHio, KOTOopas MOXKET MHOTOKPATHO
xonupoBatbes. Monekynsl PHK yuyacTByroT B cuHTE3e Bcex OEJIKOB OpraHusma, KOTOpbIE
MOCTOSTHHO OOHOBJISIIOTCSI.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

Oyuknun PHK1. Uadopmarmonnas (1950-e rr):mepegaya nadopManuu o CTpyKType 0enka oT
JHK;xpanenne wHpopManuu npumepHo y 80% BHUPYCOB KUBBIX OPraHU3MOB (BBITOIHSIOT
poinbs JIHK).2. Karanutuueckas (1982 r): p-PHK, PHK HekoTopbix BUpPYCOB SIBISIIOTCS
pubozumamu unu PHK-depmentamu.3. Perynaropuas (1990-e rr): mansie PHK oTtBeuarot 3a
paboty TeHOB B sape W cuHTe3 Oenka B nuroruiazme. Takum obpaszom, PHK coueraer
coiicrBa:JJHK — mpuHIun KOMIUIEMEHTaPHOCTH, 32 CYET KOTOPOTO MPOUCXOAUT MATPUIHOE
KOIIMPOBaHUE MOJIEKYJIbI;0€JIKOB — TpeXMepHast CTPYKTYpa, M03BOJIAOILAs
BBITMIOJHATH pa3UYHbIC 331a4: KaTalu3, PEryysiiHio, TPAaHCIOPT.

OTBeT uMTaeTCH BEPHBIM, €CJIH COJEP:KUT He MeHee IBYX BADHAHTOB.

OtBer: CxonctBo: - belkn W HYKIEHHOBBIE KHUCIOTHI SBISAIOTCS OHOIOTHYECKUMU
MoJiekynaMHu. - OHHM COCTOSIT M3 AJIEMEHTOB: YIJIEpoa, BOJOPOAA, KUCIOpOa, a3oTa U
docdopa. Paznuuus: - benku cocTosAT U3 aMUHOKHUCIIOT U BBIMOJHAIOT Pa3iuyHble (GYHKIINH,
TaKM€ KaK KaTajlu3 XUMHYECKMX pEaklMi M CO3/laHHE CTPYKTYp B KieTke. - HykiienHoBbie
kucnothl, Takue kak JJHK u PHK, coctosT U3 HYKIEOTHIOB M CIyXaT AN XpaHEHUS U
nepegayd reHeTUYecKo HHPOopMaIIiH.

OTtBeT cunTaeTcs BEPHbIM J1aKe ecid (POPMYJIHMPOBKH OTJINYAIOTCH OT M3J10KEHHBIX, HO
001Mii cMBICJ He MCKAKeH.

AnenozuamoHodochar (AM®D), anenozunaudocpar (AAD) u agenosunrpudocpar (ATD)
OTHOCSITCS K KJIACCy COEAMHEHMH, Ha3bIBa€MbIX HYKJeorngamu. Mosekyna HyK-JeoTHhaa
COCTOUT M3 MATUYIJIEPOJHOIO caxapa, a30TUCTOro OCHOBaHHS U (hocopHOil kuciaoThel. B
Mosiekysie AM® caxap mpeacTaBiieH pud0-30ii, a OCHOBaHHE — aJiecHHHOM. B monekyne AJlD
nBe docdarHbie rpyniel, a B Moiekyine ATO — tpu.

OTBeT cunTaeTCsi BEPHbIM Jaxke eciu GopMYTHPOBKHU OTJIMYAIOTCHA OT U3J102KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

Tema 1.3
58. Ilna3zmaruueckass MeMOpaHa COCTOUT U3 TUMUAOB U OenKoB. JIumuasl B MeMOpaHe o0pa3yroT

JBOMHOM cJI0M, a 0K MPOHU3BIBAIOT BCIO €€ TOJIIY, MOTPY>KEHbI Ha pa3HyIO [NIyOMHY B
JUMUATHBIN CIIOM MM pacroyiaraloTcs Ha BHEIIHEW M BHYTPEHHEH MOBEPXHOCTH MEMOpaHHbI.
K HekoTopbIM GesikaM, HaXOJAIMIMMCS Ha Hapy>KHON TTOBEPXHOCTH, IPUKPETLIIEHBI YTIEBOIBI.
Benku u yrneBoJpl Ha TOBEPXHOCTH MEMOpAH y Pa3HBIX KIETOK HEOJMHAKOBHI U SIBIISIOTCS
CBOEOOpa3HBIMH YKa3aTEIISIMU TUTIA KIIETOK.

OTBeT cuuTaeTCH BEPHBIM JaKe ecId (POPMYJIMPOBKH OTJIHYAIOTCS OT H3JI0’KEHHBIX, HO
001 CMBICJ HE HCKAXKEH.

59. OcHOBHBIE CBOWCTBA MJIA3MAaTUYECKOW MeMOpaHbl BKIIOYAIOT 3alIUTHYIO (DYHKIHIO,

yIPYTrocTh, NEPMEAaOMIBHOCTh U CO3/IaHUE 3JIEKTPOXHUMHUYECKOro rpaaueHTta. Bcee s3tu
CBOMCTBa OOECIEYMBAIOT HOPMalbHOE (YHKIMOHUPOBAHUE KIETKM U TMO3BOJSIOT €if
BBITNIOJIHATH CBOU KU3HEHHO Ba)KHbIE (DYHKLIUU.

OTBeT YNTaETCA BEPHBIM, €CJIH COJECP:KUT He MeHee IBYX BapHAHTOB.

60. Knérounas memOpaHa (Takke MHUTOJIIEMMa, TIa3MajieMMa, WK TUIa3MaTHYecKasi MeMOpaHa)

— BJIaCTUYeCKas MOJIEKYJISIpHas CTPYKTYpa, cocTosmias u3 OenkoB u nunuaoB. OTnenser
COJEepKHUMOE JIF000H KIETKH OT BHELIHEH Cpefibl, o0ecreunBas € [eIOCTHOCTh; PErylIupyeT
O00OMEH MEXIy KJIETKOH W Cpeloif; BHYTPUKIETOYHBIE MEMOpaHbl pa3feisioT KIETKY Ha



CHGLII/IaJII/ISI/IPOBaHHLIe 3aMKHYTI>I€ OTCCKHU — KOMHapTMCHTBI Nniin OpI‘aHGJIJIBI, B KOTOpLIX
MO/IJICPKUBAIOTCS ONPECIEHHBIC YCIIOBUS CPEIBI.

OTBeT cunTaeTcsi BEpHBIM J1axe ecau GopMyJIHPOBKHU OTIAMYAKOTCH OT U3J10KEHHBIX, HO
001 CMBICJ He MCKaKeH.

61. M30upaTenbHass TPOHUIIAEMOCTh O3HAYAET, YTO HEKOTOPHIE BEMIECTBA (HCIOJIb3yeMbIC

KJICTKOM, HAmpumep, JUIsl TMUTAHUS WIA JAPYTHX MPOIECCOB) MOTYT MPOXOAUTH dYepe3
KIIETOYHYIO MeMOpaHy, a Ipyrue (HeHYXHbIE, OrmacHble) — HeT. [Ipuyém memOpaHa MOXKeET
JIaXKe OTYACTH PETYIIMPOBATH ITOT MPOIIECC.

OTBeT cunTaeTcsi BEpHBIM J1axe ecau GopMyJIHPOBKHU OTIAMYAKTCS OT U3J10KEHHBIX, HO
00IIMI CMBICJ He MCKaKeH.

62. BemiecTBa mocTymnaroT B KJIETKY CKBO3b KJIETOUYHYIO 000JI0UKY B BUE PACTBOPOB U3 IPYTUX

63.

64.

65.

66.

67.

KJIETOK, OKPYKaIOLEH cpeibl U MEXKIETHUKOB. O00JI0UKa )KUBOW KJIETKH YCTPOEHA TaK, 4TO
NpOHMIIaeMa JJIsl OJIHUX BEUIECTBA W HENMpPOHHIaeMa s APyrux. Takum oOpa3om KieTka
HOJIy4aeT BCe HY)KHOE s ceOsl.
OTBeT cUUTaETCS] BEPHBIM J1akKe ecIi (POPMYJIHPOBKH OTIMYAKOTCHA OT U3J10KEHHBIX, HO
001Mii CMBICJI HE HCKAKeH.
[TuTonnazMa OKpyKeHa KJIETOUYHOM WM LUTOIIa3MaTn4eckod mMemOpaHoil. OHa COCTOUT U3
JBYX OCJIKOBBIX, TaK HAa3bIBAEMbIX JJIEKTPOHHO-IUIOTHBIX, CJOE€B, MEXIy KOTOPBIMH
PacmoJIo)KEeH MEHEE IUIOTHBIN (CBETIIbIN) CIION JUMUA0B. DTa TPEXCIONHHAs YIbTPacCTPyKTypa
JIEKUT B OCHOBE 3JIEMEHTapHOW MEeMOpPaHbl KJIETOYHBIX OpraHeIl.
OTBeT cuuTaeTCs BEPHBIM JIaxe eciu (pOPpMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.
[Tna3monu3 — 3To sIBJIEHUE, KOTOPOE ITPOUCXOUT B KIIETKE, KOI'J1a OHA TEPSIET BOJY U IJIaBHbIE
BEILIECTBA, CO/IepIKallecs B Hell, cokpalaioTes. B pesyibrare mia3zMonnsa KieTka U3MeHseT
CBOIO (popMy, TepsieT MPOYHOCTh W HECIOCOOHA BHIMOJHATH CBOM (YHKIIMH HOPMAIBHO.
[Tna3mMonn3 MOXeT MPOMCXOJUTH IPU HEJAOCTaTKE BOJBI B OKPYXKAIOLIEH cpele WM Hpu
HEeNpaBWIbHON padoTe kiieTku. OH yacTo HabJI01aeTCsl B pACTUTENbHBIX KIETKaX, 0COOEHHO B
JHUCTBAX, CTEOSIX ¥ KOPHSX.
OTBeT cuuTaeTcsl BEPHBIM JIaxke ecii (pOPpMYTHPOBKH OTIMYAIOTCSH OT MU3JI0KEHHBIX, HO
00 Ml CMBICT He HCKAsKeH.
TYPI'OP, nanpspk€HHOE COCTOSTHHME KIIETOYHOM OO0OJIOYKH, CO3/1aBa€MO€ THUIPOCTATHY.
JTaBJIEHUEM BHYTPHKJIETOYHON )KUJIKOCTU. B pacTUT. KileTKax BHYTp. JaBlieHUE HA KIETOUYHYIO
CTEHKY IIPEBBIIIAET JaBJICHUE Ha HEE HAPYKHOTO pacTBopa. Y OOJBIIMHCTBA pPacTEHUI
TYpPropHOE J1aBJeHue JeKUT B npenenax 5—10 atM, y ranoputos, rpu6oB —50-100 atm. OTBeT
CYHMTAaeTCsl BEPHBIM Ja:Ke ecJiM (POPMYJIMPOBKH OTJIHMYAIOTCHA OT M3JI0KEHHBIX, HO 001U
CMBICJI He HCKAMKEH.
['unepTonnyeckue pactBopsl (Solutiones hypertonicae)— pacTBopbl, OCMOTHYECKOE /1aBJICHUE
KOTOPBIX BBIIIE OCMOTHYECKOTO JaBJIEHUS IUIa3Mbl KpoBU. B kauectBe I'. p. mMcHosib3yroT
PacTBOPHI COJICH MIETOYHBIX U MIEIOYHO3EMETBHBIX METAJUIOB, TIIFOKO3bI, MOUYEBUHBI H APYTHX
BeiecTB. KoHIeHTpaIyst 3TUX pacTBOPOB MPEBbIIIAeT (PU3HOI, KOHIIEHTPALUIO: IS XJIOpUIa
Hatpusi oHa Bbie 0,85%, mist ModyeBuHBI BhIme 1,65%, mns raoko3sl Beime 5,14% (cm.
N30TOHMUYECKUE PACTBOPHI).
OTBeT cuuTaeTcsi BEPHBIM JIaxke ecii (POPMYTHPOBKH OTIMYAIOTCS OT U3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.
I'MnoTtoHnyecknii pacTBOp — PACTBOP, MMEIOIINKA MEHBIIEE OCMOTHYECKOE [ABICHUE 10
OTHOLIEHHUIO K JIPYroMy, TO €CTh OOJaJalolmuii MeHbIIeH KOHILIEHTpaIMel BellecTBa, He
MPOHMKAOIIEro 4yepe3 MeMOpany. Ilpu morpyXeHWu KIIETKH B THIIOTOHWYECKHH pacTBOD,
IPOMCXOJUT OCMOTHYECKOE IPOHUKHOBEHHE BOJABI BHYTPh KJIETKM C pa3BUTHEM e&
TUNepruapaTaluy — HaOyXaHus C MOCIEAYIOIIUM [IUTOIU30M.
OTBeT cuuTaeTcs BePHbIM ke eciu (GopMYJIHPOBKH OTIMYAIOTCH OT U3JI0KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.
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N3oTonnveckue pacTBOPBHI — BOJHBIC PACTBOPHI, K30TOHUYHBIC TIIa3Me KpoBu. [IpocTeimmm
pacTBOPOM TaKOro THUMA SBISETCS TaK Ha3blBaeMblil  (U3HOJIOTHYECKUH  PacTBOp
(«puspacTBOp») — BOIHBIN pacTBop xynopuna Hatpus (NaCl) ¢ maccoBoit moneir o(NaCl)=
0,9%. HazBanue 3T0 04eHb YCIOBHOE, TaK KaK «(pU3paCTBOP» HE COJACPKUT MHOTHX BEIIECTB
(B 4acTHOCTH, COJIEH Kallvs), HEOOXOAMMBIX ISl (PU3HOJIOTHYECKON JEATCILHOCTH TKaHEH
OpraHu3Ma.

OTBeT cunTaeTcs BEPHbIM JIa:ke ecjiu (GopMyJIHMPOBKHU OTJIHYAIOTCH OT U3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

H30TOHMYECKHE PACTBOPHI TAK)KE HA3BIBAIOTCS «(U3HOIOTHUSCKUMMY». DTO Ha3BAHUE TOBOPUT
0 TOM, YTO UX COCTaB U CBOMCTBA OJIM3KU K (PU3MOJIIOTUYECKUM YCIOBUSAM opraHu3zMa. OHU
00€ecCIeurBaOT ONTUMAIBHOE PaBHOBECHE MEXKIY BOJOM M 3JEKTPOJIUTAMU B KIIETKAX, YTO
HEO0XO0UMO ISl HOPMaJIbHOU paboThl OpraHu3Ma.

OTBeT cunTaeTcs BEPHbIM JIa:Ke eCJId (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

ConeBble crnaOUTENbHBIE MOTYT COACpPXKaTh OJIMH WJIM HECKOJbKO U3  CICAYIOIIUX
WHTPEIUECHTOB: TUIPOKCUJ MarHus, cyib(ar Martus, UUTpaT MmarHus, ¢ocdar HaTpus U
cynbdar HaTpusl.

OTBeT 4YHTaeTcs BEPHBLIM, €CJIH COJAEPKUT He MeHee ABYX (TpeX, 4YeTbIpex — Ha
yCMOTpeHHe Yesl0BeKa, GOPMUPYIOLIEro KJIKY1) BAPDUAHTOB.

bnarogapsi BEICOKOW KOHIIEHTPALIUK COJIU B MOBSI3KE, OHA CO3/IA€T ONTUMANIbHBIC YCIOBHS JIJIS
pereHepani  TKaHEM W  CTUMyJIHUpyeT OOMeHHble mpouecchl. Ilpu  HaHeceHuu
TUIEPTOHUYECKON COJIEBOUM MOBSI3KM Ha paHy MPOUCXOIUT aKTUBAIUS KPOBOOOpAIICHHS U
ycujieHue oOMEHa BEUIECTB B TKaHAX. OJTO CIIOCOOCTBYET YBEIWYEHHIO IOCTYILICHUS
KHUCTIOpOJia M MUTATENIbHBIX BEIIECTB K MECTY MOBPEXKACHUS, YTO CIIOCOOCTBYET OBICTPOMY
00pa30BaHMIO HOBBIX KJIETOK U TKaHEH.

OTtBeT cunTaeTcs BEPHbIM JIa:Ke eCd (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001IUIT CMBICJ He UCKAKEH.

BxuroueHus: IUTOIIa3Mbl — 3TO HEOOS3aTeNbHBIE KOMIIOHEHTHI KJIETKH, MOSBIISIIOIIMECS U
MCYE3aI0IINEe B 3aBUCUMOCTH OT MHTEHCHBHOCTH U XapakTepa 0OMeHa BEIECTB B KJIETKE U OT
YCIIOBUHM CYIIECTBOBAHMSI OpraHu3Ma. BKIIOYeHHS HMMEIOT BHJ 3€peH, TIJIBIOOK, Karelb,
BaKyoOJIei, TpaHysl pa3au4yHOW BenuyuHbl W (QopMmbl. WX xuMuyeckas mnpupona OYEHb
pa3zHooOpasHa. B 3aBucumMocTy OT PYHKIIMOHAIBHOTO HA3HAYEHUS BKITFOUCHUS OOBEIUHSIIOT B
TPYIIbL: TPOUUYECKHUE, CEKPEThl; MHKPETHI, MUTMEHTHI; SKCKPEThl W Jp. CIElUaIbHbIE
BKIIIOUEHUS (TeMOTIO0UH).

OTBeT cunTaeTcss BEPHbIM J1a:Ke ecId (POPMYJIUMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001U CMBICJ HE HCKAXKEH.

OprasHenisl MPEACTaBISIOT COOOM YacTH KIETKHM MHKPOCKOIMUYECKHUX Pa3MEpPOB, KOTOPHIC
OTBEUYAIOT 34 BBHITIOJHEHUE OMPENCIeHHON (YHKIIMU BHYTPU KIETKH JIOOOW CTereHu
CJIOKHOCTH.

OTBeT cunTaeTcs BEPHbIM J1a:Ke ecId (POPMYJIMPOBKH OTIHYAKOTCH OT M3J10KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

O61ee - 3T0 omHOMeMOpaHHbIe opraHou bl oTIudHs - DIIC (rpanynspHas WK IepoxoBaTas
- cuHTe3 Oenka), ['ombKM - ymakoBKa OpraHUYECKUX MOJIEKYN, 00pa3oBaHWE MEPBHYHBIX
JU30COM.

OTBeT cunTaeTcss BEPHbIM /Ia:Ke ecjiu (GopMYJHMPOBKHU OTIHYAIOTCS OT U3J10KEHHBIX, HO
001U CMBICJ He HCKAXKEH.

K HEmMeMOpaHHBIM OpraHeiaM KJIETKH OTHOCSTCS IIEHTPUOJIA, MUKPOTPYOOUKH, (PUITaMEHTHI,
pubdocombl 1 morcoMsbl. LlenTpuonu (centrioli), 0ObIYHO UX IBE (AUILIIOCOMA), IPEICTABISIFOT
co00i1 MeJKue TeNblia, OKPY>KEHHbIE INTIOTHBIM YYaCTKOM LUTOMIIAa3Mbl. OT KaXKI0W LIEHTPUOIU
Ty4eo0pa3HO OTXOIAT MHUKPOTPYOOUKH, TONy4YWBIINE Ha3BaHue IeHTpochepsl. OTBeT
CYMTAETCH BEPHbIM Jaxe ecJu (POPMYJIUPOBKH OTIHYAKTCH OT U3JI0KEHHBIX, HO 00 Ui
CMBICJI HEe HCKAKEH.
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MUTOXOHAPHUH — OpTaHeIbl YHeproodecreyeHuss MeTaOOIUYEeCKUX IPOLECOB B KIIETKE.
Pazmeps! ux Bappupytot ot 0,5 10 5-7 MKM, KOTUYECTBO B KiieTKe cocTapiisieT ot 50 g0 1000 u
Oonee. B rmanorasmMe MHUTOXOHAPHM pachpeneneHbl o0bHO aud@y3HO, OJHAKO B
CHEIMAIM3UPOBAHHBIX KIJIETKAaX COCPEAOTOUYEHBI B T€X Yy4acTKaX, IJie MMEeTCs HauOoJbliast
noTpeOHOCTh B 3HEpruu. Hampumep, B MBIIIEYHBIX KJIETKaX M CHMIUIACTax OoJiblIne
KOJIMYECTBA MUTOXOHJPUI COCPEIOTOUYEHBI BIOJIb PA0OUMX AJIEMEHTOB — COKpPATUTENbHBIX
¢ubput. B xierkax, GyHKIHH KOTOPBIX COMPSHKEHBI ¢ 0CO00 BBHICOKHMMH JYHEPro3aTpaTaMu,
MUTOXOHJIPUH O0pPa3yl0T MHOXKECTBEHHbIE KOHTAKThl, OOBEIUHSSACH B CETh, MM KIIACTEPHI
(KapAMOMHUOLIUTHI U CUMILIACTHI CKEJIETHOM MBIIICYHOU TKAHU ).

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GopMYTHPOBKHU OTJIMYAIOTCHA OT U3J10:KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

Crpoenue mnactua: 1 — HapyxHas MeMOpaHa; 2 — BHYTpEHHAS MeMOpaHa; 3 — cTpoma; 4
— TWIAaKOWJ;, 5 — rpanHa; 6 — jameiibl; 7 — 3€pHa Kpaxmaia; 8 — JIUNUAHBIC KaIlld.
[TnacTuapl XapakTepHbI TOIBKO AJISL PACTUTENBHBIX KIIETOK.

OTBeT cunTaeTCsl BEPHBIM Ja:ke ecu GOopMyTHPOBKH OTJIMYAIOTCH OT U3J10KEHHBIX, HO
001U CMBICJI HE HCKAXKEH.

@yHKIMA XJ0poraacToB: (oTocuHTe3. DYHKIMS JIEHKOIIACTOB: CHHTE3, HAKOIUIEHHE U
XpaHEHHUE 3aMacHbIX MUTATENbHBIX BellecTB. DyHKIMA XPOMOILIACTOB: OKPAIIUBAHUE [IBETOB
Y TUIOZIOB U TEM CaMbIM IIPUBJIEUEHUE OINBUINTENEH U PACIPOCTPaHUTENEH CEMSIH.

OTBeT YuTaeTCH BEPHBIM, €CJIH COJEP:KUT HE MeHee BAPHMAHTOB.

OHujomnazMaruyeckas cethb (OP) aBisercs BaKHEHIINM siuelika OpraHesuia, IpeuMyIleCTBEHHO
BCTpEUAIOUIasiCsi B DYKAapUOTHYECKHX KIETKAaX, W SBISIETCS HEOThEMIIEMON YacThio
MHOT'OUYHCJIEHHBIX KJIETOUHBIX IIPOLIECCOB. DTO KpyIHEIIas MeMOpPaHOCBA3aHHAsI OpraHea,
MPOUCXOSIIAs U3 sAepHON 00010ukH KieTKU. OcHOBHBIE (yHKIMU DP BKIIIOYAIOT CHHTE3
Oenka, MOAM(PUKAIMIO, CUHTE3 JIMIHJIOB U PETYJSALUIO KaJIbLIMA. TOMEOCTa3a U ceKpeuus. ITta
OpraHeiia OTIUYAeTCs OOMIMPHOM CEThI0O MEMOpPAaHHBIX TPYOOYEK M JHUCTOB, KOTOpPHIE
ABIIIOTCS HEOThEMJIEMOM YacThIO €€ (QYHKIUU.

OTtBeT cunTaeTcs BePHbIM /Ia:Ke eCId (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001Mii cMBICJ He MCKAKeH.

PuGocoma — »3TO KJIETOYHAs CTPYKTypa, KoTopass coOupaeT OelKM MyTeM COECTUHEHHUs
AMUHOKHCJIOT Ha OCHOBE F'eHeTH4YecKuX HHCTpyKuuii nHdopmannonHoit PHK (MPHK).

OTtBeT cunTaeTcs BePHbIM JIa:Ke eCId (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001Mii cMBIC/ He MCKAKeH.

Amnmapar ['onpku — ogHOMeMOpaHHas, MUKPOCKOMHMYECKass OpraHelia dyKapuOTHUECKOMN
KJIETKU, KOTOpas MpeHa3HaueHa JUIsl 3aBEepIICHUs POIIECCOB CUHTE3a KJIETKU U 00eCTIeunBacT
BBIBOJ] 00pa30BaBIINXCS BEILIECTB.

OTBeT cunTaeTCsl BEPHbIM Jake eciu GopMYTHPOBKHU OTJIMYAIOTCH OT U3J102KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

B HekoTOphIX cllydasx cTpoeHHE KoMmIuiekca [OJbIKH CBS3aHO C 3€pHUCTO-CETYATOM
CTpyKTypoil. Pacmnonaratorcs Takue BapHaHTbl HEMOCPEICTBEHHO Yy siipa U UMEIOT BUJ
KOJIMayKa.

OTBeT cunTaeTcs BEPHbIM JIa:Ke ecd (POPMYJIMPOBKH OTJIUYAKTCH OT M3J10KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

JIuzocombl («WIM3MC» — pACIICIUIEHHE, «COMa|cOMa» — Tell0) — 3TO OpraHeuIbl
IYKAPUOTUUECKUX KJIETOK. [lo cTpoeHuto mpencTaBisitoT coOoit MeMOpaHHBIE MENIOYKH
(BM3MKYJIBI, Iy3bIPBKH), COJEpKalllie MHOXXECTBO (DEPMEHTOB, PaCLICIUISIOUINX CIIOKHBIC
opranuueckue BemecTBa. OCHOBHBIMU (YHKIMSIMH JIU30COM  SIBJIISIIOTCS  KJIIETOYHOE
MUILIEBAPEHUE, YHUUYTOXKEHUE HEHYXKHBIX KJIETKE OpPraHOMAOB, CaMOpa3pylleHUE KIIETKH,
CEKpeIHs BEIIeCTB 3a Mpeieibl KIETKH.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAKOTCH OT M3J10KEHHBIX, HO
001 CMBICJI HE HCKAKEH.
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OHU TPUHUMAIOT yYacTHE B TEPEBAPUBAHUU MUIIH, MOJYYEHHOW C MOMOIILI0 (harocom,
M3BECTHBIX KaK MEXKJIETOYHOE rnepeBapuBaHue. JIN30coMbI BEICBOOOKIAIOT CBOU (DePMEHTHI
Hapy)Ky IIOCPEICTBOM DJK30LMTO3a JUIsl OCYLICCTBICHUS BHEKJIETOYHOIO IIE€PEBAPUBAHMSL.
JInzocombl pa3pylIaroT OIpPEensSTCTBYIOUIME CTPYKTYphL. Paciueniss KieTouHble KOMIIOHEHTHI,
JM30COMBI IOMOTAIOT TepepadaThiBaTh MUTATEIBHBIC BEUIECTBA U OMOMOJIEKYIBI 0OpaTHO B
KJIETKY. DTOT Mpolecc nepepaboTKy UMEEeT pelIaroliee 3HaYeHHe sl COXPaHEHUs SHEPTUU U
CHHTE3a HEOOXOIUMBIX MOJEeKyJd. B crmepmaro3onmax JIU30COMBI 00ECTIEYMBAIOT (HEPMEHTHI
JUIsL  pa3pyllIeHUs OrpaHUYyuBarolieil memOpaHbl siiinekieTok. JIuzocoMbl paspymiarT
NOTJIOIIEHHBI MaTepuall, MOMOTas OpraHu3My 3allUIIAThCS OT HHGEeKHuid. [ 'panyssl
JEUKOLWTOB MOJYYaroT M3 JIM30COM. JIM30COMBI BBI3BIBAIOT PA3PYLIEHUE CTAPEIOLIUX M
MEPTBBIX KJIETOK.

OTtBer cunTaeTcs BePHbIM /1aKe eCId (POPMYJIMPOBKH OTJIUYAIOTCH OT M3JI0KEHHbIX, HO
001Mii CMBICJ He HCKAKeH.

Knerounslii nentp (LeHTpocoMa) — 3TO HeMeMOpaHHas opraHelljia B KJIETKaX 3YKapHOT.
[lenTpocoma (KIE€TOUYHBIN LIEHTP) BBINOJIHAET BaXKHEUIINE QYHKIIMU B KJIETKE: Y IPOCTEHIINX
Opranu3MoB (OPMHUPYET OPraHOUIbI, KOTOPbIE MPEAOCTABISIOT BOZMOKHOCTD ME€PEIBUTaThCS
10 BOJHOM cpene. DTU OpraHoM]Ibl Ha3bIBAIOTCS JKTYTUKAMU. Y IYKaApUOTHUECKHUX KIIETOK
OTBeuaeT 3a 00pa3oBaHUE PECHUYEK, KOTOPBIE ETIAl0T BOZMOKHON KOXKHYIO PEUEHIHI0 — TO
€CTh BOCIIPUSATHE BHEUIHUX PA3JPAKUTEIICH KOKHBIMH MOKpOBaMH. Mrpaer Ba)kHyIO pojb B
MUTOTUYECKOM JIEJICHUU KJIETOK 3a CUET TOT0, YTO (OPMUPYET HUTH BEpETEHA U CLIOCOOCTBYET
paBHoMy pacnpeznenennto uHdpopmanuu JHK mexny nodepuumn kinerkamu. OpraHesuibl,
COCTABIISIOLIUE [IEHTPOCOMBI, TO €CTh LIEHTPUOJIH, YIaCTBYIOT B 00pa30BaHUH MUKPOTPYOOUEK,
KOTOPBIE SIBISIOTCA BaXKHBIMHU 3JIEMEHTAMH OIOPHO-COKPATUTENILHOTO anmapara. KiieTouHbii
LEHTP U €ro 0COOCHHOCTH Ba)KHBI 111 MEIULIMHBI: TaK, YBEIMUYEHUE KOJIMYECTBA LIGHTPOCOM B
KJIETKE CBUJICTENBLCTBYIOT O HAJIMUUH 3JI0OKAYECTBEHHOM OMyXoJi. OTBET CYUTACTCH BEPHBbIM
naxe ecyau GopMyJIMPOBKHU OTINYAKTCHA OT U3JI0KEHHBIX, HO 001IMI CMBICJ He HCKAKeH.
Snpo aroma CcOCTOMT M3 JABYX THIIOB YacTHUIL, IOJOKHUTEIbHO 3apsSHKEHHBIX YacCTHII,
Ha3bIBAEMBIX MPOTOHAMH, U HEUTPAJIbHO 3apsDKEHHBIX YacCTHUIL, HA3bIBAEMBIX HEUTPOHAMM.
IIpOTOHBI + HEUTPOHBI B aTOME MPEACTABIIOT SAPO aToma. S Ipo aToMa NpeCTaBICHO Yepes3
ZXA, rae X - aapo aroma, Z - aTOMHBIM HOMEp U A - MaccOBO€ YHCIIO.

OTBeT cuMTaeTCs BEPHBIM JaKe ecJr (POPMYJIUPOBKH OTJIMYAIOTCH OT M3JI0KEHHbIX, HO
001Mii CMBICJI He HCKAKeH.

XpomaTHH — 3TO Macca I'eHEeTUYECKOro BemecTBa, cocrosimias u3 JJHK u OenkoB, koTopsie
KOHJIGHCHPYIOTCSL C IMOCIEAYIOIUM 00pa30BaHMEM XPOMOCOM B Ipolecce JAETIeHUs KIIETOK
JYKapHoT.

OTtBeT cunTaeTcs BePHbIM JIa:Ke eCu (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

SAnpo - ueHTpanbHas OpraHesuia KJIETOK dDYKapUOTUUYECKUX OPTraHW3MOB, OCHOBHAs (DyHKIUS
KOTOpOTO XpaHEeHHe, IMeperada M peanus3alus HacleACTBEHHOW HWHGOpMAaLUU, TaKKe
KOHTPOJIMPYET caM TMpolecc JeleHue KiIeTku. HemanoBakHoil QyHKIMeW sBIseTCs
PETYIMPOBAHME BCEX IPOLIECCOB JKU3HEACITEIBHOCTH KIETKH, a TakK€ OHO IPUHUMAET
yuactue B obpazoBanuu PHK u pubocom, mocnennue CUHTE3UPYIOT HEOOXOIUMBIE OEIKU
KJIETKH.

OTBeT cunTaeTcs BEPHbIM JIa:Ke ecd (POPMYJIMPOBKH OTJIUYAKTCH OT M3J10KEHHBIX, HO
001IMIA CMBICJI HE HCKAMKEH.

KiierouHoe siapo MMeeT BakHElIlee 3HAYEHUE B KU3HEACSITENBHOCTU KJIETKH, MOCKOJIBKY
CITY)XUT XpaHWIHIIEM HaCJIeICTBEHHOW HMH(OPMAIINH, COJEepKaIeiicss B XpoMocomax. Smpo
€CTb B JIF00OH 3yKapHOTHUECKO KiIeTKe. SIIpo OrpaHUueHoO sIEPHOM 0007I0UKOMN, OTACISIONIeH
ero conepxxumoe (kKapuoruiazmy) oT muroriasMmbl. O000YKa COCTOMT W3 JBYX MeMOpaH,
pa3ieNieHHbIX MPOMEKyTKoM. O0e OHM MPOHM3aHBI MHOTOYHCIECHHBIMU MOpaMu, Omaromaps
KOTOPBIM BO3MOXXKEH OOMEH BEIleCTBaMU MEXIY SAPOM U IUToIIazMoil. B sape xietku y
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OOJIBIIMHCTBA YKAPUOT HaxoauTcs oT 1 1o 7 sapeimek. C HUIMU CBSI3aHbI TPOLIECCH CUHTE3a
PHK u TPHK.

OTBeT cunTaeTcs BEPHbIM JIa:ke ecjiu (GopMyJIHMPOBKHU OTJIHYAIOTCH OT U3J10KEHHBIX, HO
001U CMBICJI HE HCKAXKEH.

XpomocoMa oOpa3yeTcsi U3 €IMHCTBEHHOM U upe3BblyaiiHo JynHHoN MoJekyinbl JJHK, kotopas
COJIEP)KUT Tpymmy MHokecTBa reHoB. Kommuiekc Oenkos, cBsizanHbix ¢ JIHK, obOpasyer
XpOMaTHH. XpOMaTHH — HYKJIEONPOTEUl, COCTABIIAIOIINNA OCHOBY XPOMOCOM, HAXOAWUTCS
BHYTPH s1JIpa KJIETOK YKapHOT U BXOJUT B COCTaB HYKJIEOU 1a Y MpokapuoT. IMeHHO B cocTaBe
XpOMaTHUHA MPOUCXOAUT pealn3alus NeHETHYEeCKOW MH(OpMAIMM, a TaKKe PEIUIMKAlui U
penapanus JJHK.

OTBeT cunTaeTcs BEPHbIM JIa:ke ecjiu (GopMyJIHMPOBKHU OTJIHYAIOTCH OT U3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

Cy1miecTByeT YeThIpe OCHOBHBIX THIIA XPOMOCOM: METALIEHTPUYECKHE, CyOMETalleHTPUUYECKHE,
AKPOLICHTPUYECKHE U TEeJIOLEHTPUUECKHe. XPOMOCOMBl HAXOAATCA B sApe OOJIBIIMHCTBA
JKUBBIX KJIETOK M coctoiT u3 JJHK, xoTopas miaoTHO CKpyueHa B HUTEBHJIHBIE CTPYKTYPBHI.
JononaurenbHble OETKOBBIE CTPYKTYPbI, HA3bIBAEMbIE TUCTOHAMU, TIOJICPKUBAIOT MOJICKYILY
JHK BHYTpH XpOMOCOMBI.

OTBeT cunTaeTCsl BEPHBIM Jake eciu GOpMYTHPOBKHU OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001mMii CMBIC/ He HCKAKeH.

Kapuotin — COBOKYMHOCTh MPHU3HAKOB (YHCIIO, pa3Mepsl, (opMa U T. 1.) MOJTHOTO Habopa
XPOMOCOM, MIPUCYIAs KJIETKaM JaHHOTO OMOJIOTHYECKOTO BUIA (BUIOBOM KApUOTHIT), JAHHOTO
opranu3Ma (MHIUBUAYATbHBIA KAPHOTHUI) WU JIMHUU (KJIOHA) KIIETOK.

OTBeT cunTaETCSl BEPHBIM JaKe ecid (POPMYJIMPOBKHU OTIUYAIOTCSH OT M3JI0KEHHBIX, HO
001U CMBICJ HE HCKAKEH.

AyTocoma - 3T0 0JiHa ITapa XpOMOCOM, ayTOCOMBI HaXOJIATCS TOYTH BO BCEX KJIETKAX HAIIETro
Tena. Y 4enoBeka 22 mapbl ayTocoM M OJHa mapa noJoBbIX XpoMmocoM (XX wm XY).
AyTOCOMBI TPOHYMEPOBAHbI B COOTBETCTBUU C UX pa3mepamu. Camas Oosblias ayrocoMa -
xpomocoMa 1 - conepkut npumepHo 2800 reHoB; camasi MaJ€HbKasi ayTocoMa - Xxpomocoma 22
- cofiep>kuT npuMepHo 750 reHoB.

OTtBeT cunTaeTcs BePHbIM /Ia:Ke eCId (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001mMii cMBbIC/ He HCKAKeH.

reTepOoCOMaMH Ha3bIBAIOT MAPY XPOMOCOM, IO KOTOPOM Pa3HOIOJIbIE OPTaHU3Mbl OTIIMYAOTCS
JpYT OT JIpyra. ayTOCOMbI- XpOMOCOMBI, OJJMHAKOBBIE JJIs1 Pa3AEIbHONOIBIX OPraHU3MOB.
OTtBeT cunTaeTcs BepPHbIM /Ia:Ke eCIu (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001Mii cMBIC/ He MCKAKeH.

JunnonaHelii  HabOp XpPOMOCOM — 3TO COBOKYIMHOCTb XPOMOCOM, CBOWMCTBEHHBIX
COMATHYECKUM KJIETKaM, B KOTOPOU MOMapHO MPHUCYTCTBYIOT BCE XapaKTEepHbIE AJISl JaHHOTO
OMOJIOTMYECKOro BUa XpOMOCOMBI. B aumionHoM Habope XpoOMOCOM BCe XpOMOCOMBI HMEIOT
JBOMHUKOB, HYKJIEOMPOTEUIHBIE CTPYKTYPBI PACTIOI0KEHBI OMAPHO.

OTBeT cunTaeTcss BEPHbIM JIa:Ke ecId (POPMYJIMPOBKH OTIUYAKTCH OT M3JI0KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

["arutonaHbIi HAOOP XPOMOCOM COBOKYITHOCTH XPOMOCOM, MPUCYIIIAs 3peoi MOJI0BOM KIIeTKe,
B KOTOPOM M3 KaKJOM Mapbl XapaKTEpPHBIX ISl TaHHOTO OMOJIOTMYECKOTO BHJIa XPOMOCOM
MPUCYTCTBYET TOJBKO OJIHA; y 4YesloBeKka [. H. X. mpeacTaBiieH 22 ayTocoMaMu M OJHOU
MOJIOBOM XpOMOCOMOHM.

OTBeT cunTaeTcss BEPHbIM JIa:Ke ecId (POPMYJIMPOBKH OTIUYAKTCH OT M3JI0KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

Tema 1.4

97.

ACCUMMWIALINA —Ttakass nepepaboTKa IONAJAOIIMX W3BHE B PAaCTUTENbHBIN WU
JKUBOTHBIN OPTaHM3M BELIECTB, B PE3YJIbTATE K POM MOCIEIHUE CTAHOBITCS COCTABHON 4aCThIO
KJIETOK OpraHu3Ma. A. OeJIKOB C XUM. CTOPOHBI HanOoJiee 3araJ0ouHas CTausl.



98.

99.

100.

101.

102.

OTBeT cunTaeTCsl BEPHbIM Jake eciu GopMyJIMPOBKH OTIUYAOTCS OT M3JI0KEHHBIX, HO
001Ul CMBICJ He UCKAXKEH.

JuccuMumsinust — 3TO MPOLIECC PA3JIOKEHHUS CIOKHBIX OPTaHUYECKUX BEIIECTB C MOJYYCHUEM
’HEpruu. JT1a Gu3nonorndeckas pyHKIHs SBIIETCS HEOTHEMIIEMOH YacThi0 OOMEHa BEIIECTB
y BCEX KHUBBIX OpraHuU3MOB. Bo BpeMsi IUCCUMWISILIMM, OPTaHW3Mbl IPEBPAILLAIOT CIOKHbIE
MOJIEKYJIbI B 00JIee MPOCThIE M YAOOHBIE 1JIs1 HCIIOIb30BaHUS SHEPTHH (DOPMBI.

OTBeT cunTaeTcs BEPHbIM /IazKe eCJId (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAXKEH.

Dranbl SHEPreTH4eckoro ooMeHa:

1. IToaAroTOBUTENBHBIN - MPOUCXOUT B IUTOILIA3Me KiIeToK. [lox nefictBruem dhepMeHTOB
noJicaxapubl pacIlerUISIOTCs Ha MOHOcaxapuabl (Toko3a, ¢pykro3a u Jp.) , KUpsI
PaCIUICIUISIFOTCS JI0 TIUIIEPUHA U )KUPHBIX KUCIIOT, OETIKHU - 10 aMUHOKHCIIOT, HYKJICHHOBBIE
KHCJIOTBI 0 HYKJIEOTHAOB. [Ipu 3TOM BbIAENISETCS HEOOIBIIOE KOJIUYECTBO SHEPTHH,
KOTOpOE PaccenBaeTCs B BUJIE TEILIA.

2. beckucnopoansiii (aHa’poOHOE AbIXaHWE WM TIHUKOJIW3) — MHOTOCTYIEHYATOE
pacuIeryIeHHIe TITFOKO3bI 0e3 ydactus kuciopozaa. Ero HaseiBaror OpokenreM. B Mprmax
B pe3yJibTaTe aHAPOOHOTO JBIXaHUS MOJIEKYJa TIIOKO3bl PaclagaeTcs Ha ABE MOJEKYJIbI
nupoBuHOrpaanoi kuciaotsel (C3H403), kKoTophie 3aTeM BOCCTaHABIMBAIOTCS B MOJIOYHYIO
kucnoty (C3H603). B peakuusx paciierieHus riroKo3bl y4acTBYIOT (hocopHas KUCIOTa
u AJ1D.

OTBeT cuuTaeTCsl BEPHBIM JIaKe ecJIM (POPMYJTHPOBKH OTJIHYAIOTCS OT U3J10KEHHBIX,
HO OOIIUIA CMBICJ He HCKAXKEH.

OCHOBHOE OTJIIMYME MEXKIY JbIXaHUEM U OpOXEHHWEM 3aKJIouaeTcs B HMX IeNsIX U
nporieccax. [[pixanne — 370 PU3NOTOTHYECKUN MPOIECC, KOTOPHIA 00ECTIeYMBAET KU3HEHHO
Ba)KHbIE (DYHKIIMM OpraHU3Ma, TaKHE KaK MOCTYIUIEHHE U yJalleHne razoB. bpoxkenue, ¢ qpyroi
CTOpPOHBI, SIBIIIETCS TPOIIECCOM PA3JI0KEHUSI OPTraHUYECKHX BEUIECTB TOJI BO3JEHCTBHEM
MHUKPOOPTaHU3MOB WJIH JPOMOKEH, MPU KOTOPOM OOpa3zyeTcsl SHEPTHsl B BUJE AJIKOTOJISI WIH
rasa.

OTBeT cunTaeTcs BEPHbIM /IaiKe eCId (POPMYJIMPOBKH OTJIUYAIOTCH OT M3JI0’KEHHbIX, HO
001U CMBICJ HE HCKAXKEH.

JIByMsI OCHOBHBIMH (DYHKUIHSMU MHUTOXOHJPUN SBISIFOTCS KJIETOUHOE JBbIXaHHE U
MIPOU3BOJICTBO PHEPTHH. ITU JIBE€ OCOOCHHOCTH SIBISIOTCS OCHOBHOM MPUYUHOMN, TTOYEMY Bam
HY>KHO JBIIIATh U €CTh. BalmumM MUTOXOHAPUSAM TpeOyeTcs KaK KUCIOPOJ U3 BO3AyXa, TaK U
TJIFOKO3a W KUP U3 MUIIM 7S BbIpaOoTku >Hepruu B ¢popme AT®. [Tomumo mpousBoCTBA
SHEPrUH U KIETOYHOTO JBIXaHUS, MUTOXOHAPUHU UTPAIOT POJIb B APYTUX QYHKIUSAX, BKITIOYAs
TOMeOCTa3 KalbIUsl, POCT KJIETOK, JCJIICHHE KIETOK W rudenb KiaeTok. OHM ydacTBYIOT B
nojiepaHuu (PYHKIIMM HEPBHOW CHUCTEMBI, B BBIPAOOTKE TEIIa, SIBISIOTCS OCHOBHBIM
KJIETOYHBIM OpraHOM JIj1s1 MeTabonmaeckux GpyHkiuii B mukie Kpedca u Ipyrux nbIxaTenbHbBIX
nukinax. OHU HAXOJATCS B CHHTE3€ OMOMOJIEKYI.

OTBeT cunTaeTcss BEPHbIM J1a:Ke ecId (POPMYJIMPOBKH OTJIUYAIOTCH OT U3JI0KEHHBIX, HO
001IM I CMBICJI HE HCKAMKEH.

['maBHOE MPEUMYIIECTBO IBIXaHUSI COCTOUT B TOM, YTO SHEPTHS OKUCIISIEMOTO BEIIECTBA -
cyOcTpara, Ha KOTOPOM MHUKPOOPTaHM3M PAcTeT, UCIONIb3yeTcsl Hanbomnee monHo. [losromy B
mpolecce IbIXaHUS IepepadaThiBaeTCs Tropa3o MeEHbIe cybcTpara A TONydeHUs
OTIPEICIEHHOTO KOJMYECTBA YHEPTUH, YEM, HAIIPUMED, PU OPOIKECHUSX.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAKOTCH OT M3J10KEHHBIX, HO
001Ul CMBICJ He HCKAXKEH.



103.  ABtoTpodHas accUMWIAIMS — 3TO (GopMa aCCUMIJIAINHN, TPH KOTOPOH U3
HEOPraHMYECKUX BEIECTB CTPOSATCS OpPraHMYeCKHEe BEIIeCTBA OpraHusMma. napyras (opma
ACCUMMWJISILIMY, TIPH KOTOPOH OpraHnYeCKHUe BEIECTBA, CO3aHHBIC OPTaHU3MOM, CTPOSITCS U3
OpPraHUYECKUX BEIIECTB — IeTepoTpodHasi.

OTBeT cuuTaeTcsl BePHbIM JIaxke ecii (pOPMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
00U CMBIC]T He MCKAKEH.

104. TereporpodHas accumMmwisAnuss — OAWH M3 Hauboiee BaXHBIX IPOILIECCOB,
00ecreynBaroIuX BbDKMBAHHE U Pa3BUTHE MHOTHX OpraHu3mMoB. OHa SIBJISETCS OCHOBHBIM
CHOCOOOM MOJIy4€HHUs] PHEPrUHu M HEOOXOAMMBIX IUTATElIbHBIX BellecTB. B oriuuume or
aBTOTPOGHONW aCCUMWIISIIMM, TPH KOTOPOM OpPraHu3Mbl CIOCOOHBI ~CHHTE3MPOBATH
OpraHUYECKHE BEIIECTBA U3 HEOPIaHNYECKUX BEILECTB, FeTepOTPO(HBIE OPIraHU3MBbI ITOTY4aIOT
SHEPIUI0 U MUTATENIbHBIE BEIECTBA U3 OPIraHUYECKHUX BELECTB JPYTUX OPraHU3MOB.

OTtBeT cuuTaeTcsl BePHbIM Jiaxe ecIu (pOpMYTHPOBKH OTINYAIOTCSH OT U3J105KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

105. ®otocuHTE3 — TMpolEecc, MpU KOTOPOM B KIETKaX, COAEpKaIlUX XJIOpoduill, Mmox
JieiCTBUEM SHEpruu CBeTa 00pa3yroTcs OpraHHYecKue BellecTBa M3 Heopranumdeckux. Ilpu
¢doTOoCHHTE3€ pACTEHHE MOTJIOMIACT YTJICKUCIBIA Ta3 W BOJY, CHHTE3UPYET OpPraHUYECKHe
BEIIIECTBA U BBIJIEJISAET KUCIOPO/I, KaK TTOOOYHBIN MPOAYKT (POTOCHHTE3A.

OTBeT cuuTaeTCs BEPHBIM JIaxke ecii (pOPpMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001mMii CMBIC/ He HCKAKeH.

106.  Cnoxsblii npomecc (GOTOCHHTE3a COCTOMT M3 JABYX (a3: cBeTOBOH M TeMHOBOH. Kak
MOHSTHO M3 Ha3BaHMsI, CBETOBas (cBeTo3aBUCHMasi) (ha3a MPOUCXOAUT C y4aCTUEM KBAaHTOB
cBera. HazBanme TemHOBas (a3a BOBCE HE O3HAYAET, YTO INMPOIECC MPOUCXOIUT B TEMHOTE.
Bornee TouHoe onpenenenne — CBETOHE3aBUCUMAs.

OTBeT cunTaeTcs BEPHBIM JasKe ec/IM (POPMYITUPOBKHU OTIUYAIOTCS OT M3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

107.  CnocoOHbl K (OTOCHHTE3y B OCHOBHOM, 3€JieHble pacTeHus. Ho kpome HHUX Takxke
CHOCOOHBI U APYTHE OpraHu3Mbl, Hanipumep bakTtepuin - - nnanoOakTepuu, 3eJIeHble OaKTepuH,
nyprnypHble OakTepuu. OTH OakTepuu NPOU3BOIAT (OTOCHHTE3 C YYacTHEM IHIMeTa
6axtepuoxiopodua.

OTBeT cunTaeTcsi BepHbIM Jiaxke ecIi (pOPMYTHPOBKH OTJIMYAIOTCH OT H3JI0KEHHBIX, HO
001Mii cMBbIC/ He MCKAKeH.

108. Ponp ¢dorocuHTe3a B KU3HM 3eMIIM 3aKIIFOYAETCSl B €r0 CIIOCOOHOCTH 3aXBaThIBaTh
DHEPTHUIO M3 OKPYKAIOMICH cpellbl M IPEeBpaIaTh €€ B MUTATEIbHBIC BEIIECTBA. 3aTeM PACTCHUS
UCTIONB3YIOT 3TH  BEIIeCTBAa JUISI pOCTa, pa3MHOXKEHHS W  OOECIeYeHHss CBOEH
KU3HenesATenbHOCTH. DOTOCHHTE3 UMeeT OOJIBIIoe 3HAYCHHE Il DKOCUCTEM Ha 3eMile, Tak
Kak 0e3 ero HaJIM4IHsi BO3MOYKHBI HEBO3BPATHBIE N3MEHEHHS B IIPHPO/IE.

OTBeT cuuTaeTcsi BEPHBIM JIaxe ecii (POPMYTHPOBKH OTIMYAIOTCS OT U3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

109. XemocuHTEe3 — 3TO HpOIlECC, MPH KOTOPOM HEKOTOPHIE OpraHU3MbI, OOBIYHO OaKTEepHH,
UCTIOJIB3YIOT XUMUYECKYIO SHEPTHIO BMECTO COJTHEYHOI'O CBETa JJIS MOY4YE€HHUS] OPTaHNUeCKUX
COCMHEHUN W3 HEOpraHMYeCKUX BEIIeCTB. B 3TOM mporecce SHEprust mnoyyyaercs B
pe3ysbTaTe OKHMCICHHUS HEOPTaHMYECKUX MOJIEKYJ, TaKUX KaK CepOBOAOPOJ WM METaH, U
UCTIOJIBb3YeTCs UIsl IPOU3BOJICTBA OPTraHUYECKHX MOJIEKYJl, TAKUX KaK caxapa, aMUHOKHUCIOTHI
U JIUTIHAIBL.

OTBeT cuuTaeTcsl BePHbIM JIaxke ecIu (pOPMYTHPOBKH OTJIMYAIOTCSH OT U3JI0KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.



110. Camoe T1IaBHOE OTJIMYME XEMOCHMHTE3a OT (OTOCHMHTE3a SBISIETCS OTCYTCTBHE
HeoOxoauMocTH B cBeTe DOTOCHHTE3 HE OCYIIECTBIIsICTCS Oe3 cBeTa. JlaHHBIA THIT MUTaHUS
IIPOUCXOAUT TOJIBKO HAa CBETY XE€MOCHUHTE3 IIPOUCXOIUT 3a CUET IOIVIOLICHUS YHEPIUH, a HE
CBETa.

OTBeT cunTaeTCsl BEPHBIM Jake eciu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJ He HCKAKeH.

111. U dorocunTe3, W XEMOCHHTE3 IMPEICTABISAIOT COOOW camble 0a30Bble, OCHOBHBIE
IIPOLIECCHI, KOTOPBIE IMPOTEKAOT B JKUBBIX OpraHu3Max. MEHHO OHM IIPENOCTaBISIOT
BO3MOXKHOCTh OPraHU30BaTh HEOOXOIMMbIE HCTOYHUKH JKU3HEIEATEILHOCTH JIJIsl OPraHU3MOB,
KOTOPBIE OTHOCSITCS K aBTOTPOGHBIM (T.€. paCTUTENbHbIE OPTraHU3MbI U HEKOTOpbIE OaKTEepHH).
Takue opranu3smMbel W pabOTalOT B KAayeCTBE OCHOBHOTO KCTOYHMKA MHILIHU, SBISSICH
HEIMOCPEICTBEHHOW HA4YaJlbHOM TOYKOM MHWINEBOM MNHPAMUIbI, Uil APYTHX OPraHU3MOB:
reTepoTpodoB u canmpoTpodoB.

OTtBer cunTaeTcs BEPHbIM /Ia:Ke eCId (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

112. B ompenenenun CTpyKTypbl cuHTesupyemoro Oenka JIHK wurpaer pemaromryio posb.
Nmenno B JIHK conepkutcs naopmanus o MEpBUYHON CTPYKType MoJieKynbl. CTpyKTypa
Oenka — 3TO ONpeeNEHHbIN MOPSAAOK HYKJICOTHIOB B MOJIEKYJaX HYKJIEHMHOBBIX KHCIOT.
VIMEHHO TOpAIOK BBEIEHHs 3a1a€T aMHHOKHMCIIOTHBIX OCTATKOB B IOJUIENTUIHYIO LIETb B
xoze ee cuHTe3a. MccnenoBanus HarsiAHO AEMOHCTPUPYIOT, YTO KaKJas U3 aMUHOKHCIIOT B
IIOJIMIIENITUTHOM LENU KOAUPYETCS ITOCIIEI0BATEIbHOCTBIO.

OTBeT cunTaeTcs BepPHbIM J1aKe ecId (POPMYIHMPOBKH OTJIHYAIOTCH OT M3JI05KEHHBIX, HO
001Mii cMBICJ He MCKAKeH.

113.  DT0 MHOrOCTaAMIHBIN MpOLIECC CUHTE3a M CO3pEBaHMs OEIKOB, MPOTEKAIONINI B JKUBBIX
opranuszMax. B OnocuHTe3e Oesika BBIIENAIOT JBa OCHOBHBIX 3Tala: CUHTE3 MOJIMIIENTHIHON
LENH U3 aMUHOKHUCIIOT, TPOUCXO MU Ha pubocomax ¢ ydactiueM moiekyil MPHK u TPHK, u
HNOCTTPAHCIIAMOHHBIE MOAU(UKanuy noiunentuaHod nenu. Ilpomecc O6uocuHTe3a Oenka
TpeOyeT 3HAUUTEIbHBIX 3aTPAT SHEPTUH.

OTBeT cUnTaETCSl BEPHBIM Ja:Ke ecIu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

114,  OcHoBHOE MecTO, TJI€ MPOUCXOANUT CHHTE3 Oelka, - 3T0 pudbocoma, KJIETOUHasi OpraHeluia,
cocTosas u3 AByX cyObeauHull. Takux CTPyKTyp B KJIETKE OTPOMHOE KOJIMYECTBO, U OHU B
OCHOBHOM paclojOXeHbl Ha MeMOpaHax IIepoxoBaTod sHiomIazMaTuueckoi certu. Cam
OMOCHHTE3 MPOUCXOAUT TaK: 0Opa3oBaHHasA B sijpe kieTku uHopmanronHas PHK Beixonut
CKBO3b HyKJI€apHBI€ MTOPHI B IIUTOIIa3MY U BCTPEUYaeTCsi ¢ puOOCOMOIA.

OTtBer cunTaeTcs BEPHbIM JIaKe ecId (POPMYJIMPOBKH OTJIHYAKTCH OT M3JI0KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

115.  bBenku cHHTE3UPYIOT BCE KIETKU, KpoMme Oe3bsiiepHbIX. CTpyKTypa Oenka ompenensercs
sanepuoit JTHK. Mudopmarius o mocneaoBaTeIbHOCTH aMUHOKHUCIIOT B OJJHOW MOJIUTMIENTHIHON
nenu HaxonuTcs B yuactke JJHK, koropsrii Ha3siBaeTcs red. B JIHK 3anoxxena ungopmanus o
nepBu4HOi cTpykType 6enka. Kon IHK enun st Bcex oprannsmos. Kax ol amuHOKuUCIIOTE
COOTBETCTBYET TPH HYKJIEOTHJA, OOpa3yIOIIMX TPHUIUIET, WIM KOJOH. Takoe KoJupoBaHUE
U30BITOYHO: BO3MOXKHBI 64 KOMOHMHAIIMM TPUIUIETOB, TOTAA KaK aMHUHOKUCIOT Tojdbko 20.
CyIIecTBYIOT TaKXe YHPaBJISAIOIIKME TPUIUIETHI, HApUMeEp, 0003HAYAIOIIME HAYalo0 U KOHEll
reHa.

OTBeT cunTaETCSl BEPHBIM JaKe ecIu (OPMYJTHPOBKH OTJIHYAIOTCH OT U3JI10KEHHBIX, HO
0o01Mii CMBICJI He HCKAKeH.



116. Hudopmanus o ctpoeHnn Oenka rnepeaaeTcs B MUTOIIa3My ocoObiMu MoJiekyiaamu PHK,
KoTophie Ha3biBatOTCs nHGopMmarmonueiMu (MPHK) . Undopmannonnas PHK nepenocurcs B
IUTOIUIa3My, I/I€ C TMOMOIIBIO CIIEIHAIbHBIX OPraHOMAOB — PUOOCOM HIET CHHTE3 Oenka.
Nmenno undopmarmonnas PHK, kotopast crpoutcs komruiemenTapao ogHoi u3 aureid JJHK,
OTIpeieNseT MOPSIIOK PACTIONI0KEHNSI aMUHOKHUCIIOT B OEJIKOBBIX MOJIEKYJIaX.

OTBeT cunTaeTCsl BEPHBIM Jake eciu (GopMYJTHPOBKHU OTJIHYAKTCH OT M3JI0KEHHBIX, HO
001Mii CMBICJ He HCKAKeH.

117.  ®ysxnueil sBISETCS TPAaHCHIOPTUPOBKA aMMHOKHCIOT K MecTy cuHTe3a Oenka. TPHK
TaKKe NPUHUMAIOT HENOCPEICTBEHHOE y4acTue B HapallMBAHUU IOJIMNENTUIHON LEIH,
IPUCOETUHSISICH — Oyy4d B KOMILJIEKCE C aMMHOKHUCIIOTON — K KooHy MPHK 1 o6ecnieunas
HE00X0AUMYIO 1J1s1 00pa30BaHMs HOBOH MENTUAHOMN CBA3M KOH(POPMALIHMIO KOMILJIEKCA.

OTBer cuuTaeTcs BEPHbIM Jiaxe ecd (pOpMYTHPOBKH OTJIMYAIOTCH OT HU3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

118. buocuHTe3 Oenka COCTOMT W3 2 dTanoB: TpaHckpuniuu u Tpancmsuuu 1)B sape
TpaHCKpHOupyercs 3ammdpoBaHHas reHeTuyeckas nHdopmanus o ogaom oenke ¢ JIHK Ha u-
PHK 2)Tpancnsauust HaunHaeTcs ¢ pacrionoxxkenus u-PHK Ha pubocome 3)K komonam n-PHK
Oynyt noncoenunsatbes antukoaoHsl T-PHK. 4)1-PHK npunocut AK u nepersrusaer Ha cedst
paHee CHHTE3UPOBAHHYIO IIeHb Oeiika, 0cBoOOXmas npensinymyo T-PHK. 5) CBobogHas T-
PHK, yxons w3 paboueii 30HBI prOOCOMBI, MEpeIBUHET Ha OAMH TpuruieT nerns u-PHK.
6)CunTe3 Oenka 3aKOHYUTCS TOT/a, KOTJa B pabouyro 30HY 3alIyT CTOM-KOJAOHBI.

OTBeT cunTaETCSl BEPHBIM JaKe ecId (POPMYJIMPOBKHU OTIUYAIOTCSH OT M3JI0KEHHBIX, HO
001mMii cMBICJ He HCKAKeH.

119. T'en — snemeHTapHas €IWHHIIA HACIEICTBEHHOCTH, HAMMEHBIINN HEISIUMBIA JIEMEHT
HACJIEICTBEHHOTO MaTepuaia, KOTOPbIi MOXET ObITh MepejaH OT POAUTENIEH MOTOMCTBY Kak
[eJIOE U KOTOpBI oOmNpenenseT MpHU3HAKH, CBOMCTBA MM (U3UOJOTHUYECKYIO (PYHKLHUIO
Opra"usMa.

OTBeT cUnTaETCSl BEPHBIM Ja:Ke ecau GOpMYJTHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

120. T'eHernyeckuii KOJ — 3TO CHUCT€Ma 3alMCH TI'eHETHYECKOH HMHpOpMAIMM O MOpsIKe
pacIooKeHsl aMUHOKHUCIIOT B OeJIKax B BUE MOCIE0BaTeIbHOCTH Hyki1eoTH10B B JIHK nmu
PHK. Kaxnas amunokucnora Oenka 3akonupoBaHa B JIHK tpumierom — Tpems
PacoJI0)KEHHBIMU TOAPST HyKJIeoTuaamMu. KaxaoMy TpUIIeTy HyKJI€0THAOB COOTBETCTBYET
0JIHa aMHUHOKHCIIOTa B MOJIEKYJIe Oenka.

OTBeT cunTaeTCsl BEPHbIM Ja:ke eciu (OpMYJIHMPOBKHU OTIHYAIOTCH OT U3J10KEHHBIX, HO
001 CMBICJI HE HCKAKEH.

121.  <Tpanckpunmms — nporecc cuaTe3a PHK ¢ ucnons3oannem JIHK B kauecTBe MaTpHIIbL,
MPOUCXOSAIINNA BO BCEX HKUBBIX KIJIETKaX.

OTBeT cunTaeTCsl BEPHbIM Ja:ke ecu GopMyTHPOBKH OTJIMYAIOTCH OT U3J10KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

122.  Tpaucnsauus — ¢QuHanbHasg cTaaus cuHTe3a puUOOCOMOI Oenka M3 aMMHOKHUCIOT Ha
matpuile nHpopmMaMoHHo# (nnu matpuunoii) PHK.

OTBeT cunTaETCSl BEPHBIM Ja:ke ecIu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

123. Coopka OenKOBBIX MOJICKYJ mNpoucxomnut B pudocomax. Ilpm arom omna MPHK
CBSI3BIBAETCS C HECKOJIBKMMHU pUOOCOMaMM, 00pa3ys CIOXKHYIO CTPYKTypy — noiucoMy. Ha
HOJICOME OJIHOBPEMEHHO MJET CUHTE3 MHOIMX MOJIEKYJ OJHOro Oenka. AMMHOKHUCIIOTHI, U3

KOTOPBIX CHUHTE3UPYIOTCSI OEKOBbIE MOJIEKYJbI, JOCTABISIOTCS K puOOCOMaM MOJIEKYJIaMHu
TPHK.



OTBeT cUnTaeTCsl BEPHBIM Jake ecid GOPMYJTHPOBKH OTJIMYAIOTCH OT H3J10KEHHBIX, HO
001U CMBICJI HE MCKAMXKEH.
Tema 1.5

124,  KnerouHbld MK — 3TO MEPHUOJ CYIIECTBOBaHMS KJIETKH C MOMEHTa e€ oOpa3oBaHUs
myTEéM JeNIEHUSI MAaTePUHCKON KIIETKH JI0 COOCTBEHHOTO JICJICHUS WJIH THOCITH.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecJId (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001Ul CMBIC] He UCKAXKEH.

125. - mepuon mexnay aeneHusiMu kietku. Coctout u3 3-x nepuoaoB: G1-moCcTMUTOTHYECKUN
(npecunternueckuil); S-cunrernyeckuii; G2-npemuToTH4ecKui (moctcuHTeTndeckuit); GO-
HEPUOS.

OTBeT uuTaeTCH BEPHBIM, €CJIH COJIEP:KUT He MeHee IBYX BADUAHTOB.

126. HNHuTepdaza — nepuo KIETOYHOro 1UKIIa, pa3aeneHubid Ha G1-,Go-, S- u G2-da3el. Bo
BpeMsi uHTepda3bl UAET MOATOTOBKA K ICJICHHUIO: PACTET, YIBAUBAET KOJIMYECTBO [IUTOIIA3MBI,
KJIETOYHBIX OenKoB U opraneii. B S-gasze npoucxoaut ynsoenue JJHK u nentpocom.

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GOopMYTHPOBKHU OTJIMYAIOTCHA OT U3J10:KEHHBIX, HO
001mMii CMBIC/ He HCKAKeH.

127.  aMuTO3; MHTO3; MEHO3.

OTBeT cunTaeTcss BEPHbIM J1a:Ke ecId (POPMYJIMPOBKH OTIHYAIOTCH OT M3J10KEHHBIX, HO
001mMii CMBIC/ He HCKAKeH.

128.  MwuTO03 MPOWCXOAUT MPH 3aBEPUICHUH IBYX OTACIBHBIX M HECXOXHX IPOIeccoB. B xone
MEPBOro Mpolecca, KOTOPbIA HHOT/Ia Ha3bIBaeTCs KapruokuHes (rped. karyo — sanpo; kinesis —
JIeJIeHNE), PETUIUIIUPOBAHHBIE XPOMOCOMBI PACIIPEENISIFOTCS 10 ABYM OTIEIbHBIM JOYEPHUM
anpam. IIpu BTOpoM mpoliecce, Ha3pIBAEMOM IIUTOKHMHE3, LUTOIIA3Ma Pa3/eiaeTcs MEXIy
STUMH ABYMS s,IpaMH U 00pa3yroTCs IBE OTAEIBHBIX JOUEPHUX KIeTKU. icTopudecku AeneHue
Aaapa TOJpa3feNsieTcss Ha HECKOJIbKO (a3, B 3aBUCHMOCTH OT CTPYKTYPhl M TOJOKEHUS
XpPOMOCOM.

OTtBeT cunTaeTcs BepPHbIM /Ia:Ke eCIu (POPMYJIMPOBKH OTJIHYAKTCH OT M3JI0KEHHBIX, HO
001U CMBICJ HE HCKAXKEH.

129. B mertadasze XpoMOCOMBI COCTOAT U3 2-X XpOMAaTu, B aHaaze XpoMaTuIsl pa3aeisiFoTCs
U PacXOIATCS K PA3HBIM IOJTFOCAM KIIETKH.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001Mii cMBbIC/ He MCKAKeH.

130.  buonormueckoe 3HAYCHHE MUTO3a 3aKITFOYAETCS B TOM, YTO OH 00€CIIEUNBAET TIOCTOSTHCTBO
yHhclla XpOMOCOM BO BCeX KIeTKax opraHusma. B mpouecce MuTo3a MNpOMCXOAUT
pacupenenenne JIHK XpoMocoM MarepuHCKONW KIETKH CTPOrO IOPOBHY MEXIY
BO3HHMKAIOIIUMH U3 HEE JBYMS JJOUEPHUMU KiIeTKamMu. B pe3ynbTaTe MUTO3a BCE KJIETKU Tea,
KpOME TMOJIOBBIX, TONY4YaloT OJHY M Ty XK€ TeHeTHuecKyro uHopMmaruio. Takue KIeTKu
Ha3bIBAIOTCSI COMaTHYECKUMHU (OT rped. "coma" - Telno).

OTBeT cunTaeTcs BEPHbIM JIa:Ke ecd (POPMYJIMPOBKH OTJIUYAKTCH OT M3J10KEHHBIX, HO
001Ul CMBICJ He HCKAXKEH.

131.  TloaroroBka KJIETKH K JEJIEHHIO COCTOHT U3 TPEX MEPUOJIOB:

[Tpecunrerndeckuii — 2-3 yaca, KJIeTKa pacTeT U HaKaIIuBaeT dHeprur0 CUHTETUYECKUI — 6-
10 gacos, ynBoenne JIHK Ha3pBaloT perukanued Wivd pemayIuiMKanuend , CHHTE3 OEeIKOB,
yBemmueHue PHK, ynBoenne nentpuoneii [loctcuaTeTndyeckuii — 2-5 4acoB, HaKariMiBaeTcs
SHEPTHsl, CHHTE3UPYIOTCS OCIIKH MUKPOTPYOOUEK.

OTBer cuuTaeTCsi BEPHbIM Jaxe ecau (OPMYJHPOBKH OTJIUYAITCH OT M3JI0KEHHBIX, HO
00IIMIi CMBICJ HEe HCKAKEH.



132.  Bo Bpewms unTepdasbl NPOUCXOAUT PEIUIMKALIUS TeHETUYECKOT0, MaTepurana - oopaszyercs
touHaga konusi marepuHcko JIHK. YiaBoennass xpomocoma cOCTOMT M3 2-X TOJIOBUHOK,
coAepKalMX Mo 0JHOM AByuenoyeyHor monekyne JJHK.

OTBeT cunTaeTcsi BEPHbIM JIake ecJid (POPMYJIMPOBKH OTIHYAIOTCH OT M3J105KEHHBIX, HO
00IIUii CMBICJI He HCKAKEH.

133. B pesynpTaTte peruMKanuM TPOUCXOJUT UACHTHYHOE yaBoeHue mojekyn JIHK. Dtor
MPOIIECC TMPOUCXOANT Tepe JesieHneM kieTku (B uatepdase) . [locne permukanuu Kaxaas
XpPOMOCOMa COCTOMT M3 JIBYX CECTPUHCKHUX (OJMHAKOBBIX ) XpoMmaTua. B Meradaze xpomocoMbl
BBICTPAMBAIOTCS B TUIOCKOCTU 9KBATOPA U K HUM MPUCOCTUHSAIOTCS HUTU BepeTeHa JenieHus. B
aHadas3e ATH HHUTH COKpAIIAIOTCS, XPOMOCOMBI Pa3phIBAIOTCA HA JBE XPOMATHJIBI U JTH
CEeCTPUHCKHE XpOMAaTHAbl OJHOBPEMEHHO pacxoisaTcs K mnomrocaM kieTku. [locie
pPa3beIMHECHUS XPOMAaTHABl CTAHOBITCS CaMOCTOSTEIBHBIMH, M, KOTJIa OHU JIOCTUTAIOT
MOJIFOCOB KJIETKH, MX HA3bIBAIOT XpOMOCOMaMH. B pe3ynbraTe y KaKIoro mojroca coonpaercst
HA0Op XpPOMOCOM HUICHTHYHBI MATEpUHCKOMY, MPUYEM OJUHAKOBBLIM y 000MX MOIOCcCOB. B
OCHOBE yrnopsiioueHHoro pacnpenenerus xpomocom - PETIJIMKALIMA (camoyaBoenne JTHK).
OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GopMYTHPOBKHU OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
00IIUii CMBICI He HCKAKEH.

134. Y Bcero XMBOro JCICHHE KIETOK oOecreyumBaeT pOCT W pa3sMHOkeHue.Ho BeIciIMe
pacTteHus W TPUOBI €IIe M TEPEIBUTalOTCs C TMOMOIIBIO JEJICHHUS KIETOK, 4Yepe3 poCT B
OTIpeIeIEHHOM HAIPaBJICHUU; U Y HUX HET JAPYTUX CIIOCOOOB aKTHUBHO MEPEIBUTaThCS.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
00N CMBICJ He MCKaKeH.
Tema 2.1

135. HeszameHuMble aMMHOKHUCIIOTHI — 3TO T€ BEIIECTBA, KOTOPHIE HE MOTYT CHHTE3UPOBATHCS
OpPTraHW3MOM CaMOCTOSATENIFHO W HE 3aMEHSIOTCS HUKAKUMH JAPYTMMH BellecTBaMu. MIMeHHO
MO3TOMY CTOUT MO3a00TUTHCS O TOM, YTOOBI OHU PETrYJSIPHO MOMAJadd B OpPraHU3M C
MPOJIYKTaMU TTUTAHUS. 3aMEHUMbIE aMUHOKHCIIOTBI CHHTE3UPYIOTCS OPTraHW3MOM B IPOIIECCEe
MeTabonu3mMa, U3BJIEKasICh B IOCTATOYHOM KOJIMYECTBE U3 IPYTUX OPTaHUYECKHUX BEIIECTB.
OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecJd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
00IIUii CMBICJI HE HCKAKeH.

136.  Benkwu, ®UpHI, YTICBOIBI - 3TO CIOKHBIC OpraHUYeckue coequHeHus. OHU HEOOXOMMBI
JUTSL TUTaHUs, pocTa opranusma. M3 6enka BooOIe COCTOUT BCe Hallle Tello. MBI - CILTONIHOM
Oenok. YriieBoabl - camasi ObicTpast SHeprus. JKupbl UTrparOT OrPOMHYIO POJb B TOPMOHAX.
benku, )KUpBI U YTIAEBOJIBI - CIOKHBIE BEIIECTBA, COCTABISIONINE OONBIIYIO YaCTh MACChl BCEX
JKUBBIX OPTaHU3MOB.

OTtBeT cunTaeTcs BePHbIM JIa:Ke eCu (POPMYJIMPOBKH OTJIHYAKTCH OT M3J10KEHHBIX, HO
00IIM CMBICJ HE MCKAaKEeH.

137.  Tlpu cHM>KEHUU YPOBHS TIIOKO3BI B KPOBHU, TOJIOBHOWM MO3T CTpaJaeT Mpekae BCEro, TakK
KaK €ro KJIETKH TPEOYIOT OOJIBIIINX KOJIMYECTB TIIFOKO3bI JIJIS MOJACPKaHUS CBOSH aKTHBHOCTH.
B oTinuue ot Apyrux opraHos, TOJIOBHOM MO3T HE MOKET 3(EKTUBHO UCTIOIb30BaTh APYTUE
WCTOYHHMKHU YHEPTUHU, TAKHE KaK KUPBI UITU OCIIKH.

OTBeT cunTaeTcs BEPHbIM J1a:Ke ecId (POPMYJIMPOBKH OTIHYAKOTCH OT M3J10KEHHBIX, HO
00IIM CMBICJ HE MCKAaKEeH.

138.  MuHepalibHbIE BEIIECTBA HYXKHBI JIsI TOJICPKaHUS KUCIIOTHO-IIIEIOYHOTO PAaBHOBECHS B
OpraHu3Me, CO3JaHusl ONPEACIICHHON KOHIICHTPAIIMK MOHOB BOJAOPOJA B TKAHSIX W KIIETKaX,
MEXTKAHEBBIX M MEXKKIIETOUHBIX KHIKOCTSAX, a TakKe s MPUIAHUS UM OCMOTHYECKHUX
CBOMCTB, 00ECIIEUMBAIONINX HOPMAJIbHOE MPOTEKaHWe OOMEeHa BemecTB. boibiioe 3HaUYeHHE
UMEIOT MUHEpaIbHbIC BEIIECTBAa B 00pa30BaHUU OeiKa.

OTBeT cunTaeTcsl BEPHbIM /Iake ecd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J105KEHHBIX, HO
00IIUii CMBICJI He HCKAKeH.

139. YenoBeueckue KICTKH U OMOJIOTMYECKHE KHUIKOCTA B OCHOBHOM CJEJIaHBI M3 BOIBI, KaK
YHUBEPCAIBHOTO PACTBOPUTENS. 32 CUET HAIMYUS B OPraHU3ME JIOCTATOYHOTO KOJMYECTBa



BOIObI permepyeTc;I TeMHepaTypa TCIa, HO,Z[I[ep)KI/IBaCTCH FI/I6KOCTL MbIIIO H CyCTaBOB,
MMOCTOSTHHO OCYIIECTBIISICTCS MPUTOK KPOBU K IMOYKAM U BBIMBIBAIOTCS OTX0bI. 1o oreHkam
HKCIIEPTOB, OOIBITMHCTBO JIFO/IeH B KPUTHUUECKHUX CIIy4asix HE MOTYT MPOKUTH 0€3 BOJIbI OoJiee
HECKOJIbKMX JTHEH, MAKCUMYM OJHY HEJIEIIO.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecId (POPMYJIMPOBKH OTJIUYAIOTCH OT U3JI0KEHHBIX, HO
001 CMBICJ HE MCKaKeH.

140. BuTtamMuHBI— 3TO OMOJIOTUYECKH BBICOKOAKTHBHBIE OPraHUYECKHE BEIIECTBA, KOTOPHIE

HEOOXOMUMBI JUIs TMUTAaHUS 4YeloBeka. B opranusme dyenoBeka BUTAMHUHBI, 32 PEAKUM
HUCKIIFOUCHHUEM, HC Bblpa6aTBIBaIOTC$I M HC HAKAIIJIMBAKOTCA, ITIO3TOMY H€O6XOI[I/IMO, qTo 6131 OHHU
MOCTOSTHHO TocTymanu ¢ nuiel. [lorpeOHOCTh B BUTAMHHAX TOJIKHA 00€CTIeYHBATHCS IIPEKIE
BCCTO 3a CYCT HATypaJbHBIX BUTAMHUHOB, COJACPIKAIIMUXCA B IIPOAYKTAX. Hcrounukamu
BUTAMUHOB SIBJISIIOTCA TMPOAYKTHl KaK PACTUTENBHOIO, TaK M >KUBOTHOI'O MPOMCXOXKJICHUS.
OIIHaKO npu HOBBIIIEHHON HOTpCGHOCTI/I B BUTaMHUHaX, JIs1 YCKOPCHUA BOCCTAHOBUTCIIbHBIX
MPOLIECCOB, JUIS TOBBIIMIEHUS PAOOTOCHOCOOHOCTH MOXHO TMpuOeratb U K BUTAMHUHHBIM
npenaparaMm. B HacTtosimiee Bpemsi u3BectHO Oosee 20 BUTaMHHOB. MHOTHE U3 HUX XOPOIIO
M3YYEHBI U YCTAHOBJICHBI HOPMBI TOTPEOHOCTH UX B 3aBUCUMOCTH OT BO3pacTa 4eJI0BEKa.
OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecid (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
0011 CMBICJ HE HCKAXKEH.

141. T'unoBuTamMuHO3bl — OO0JIE3HH, OOYCIIOBIEHHbIE HEIOCTATOUYHBIM IOCTYIJIEHUEM

Te

142.

143.

144.

145.

BUTAaMMHOB C [TUILEH NI HEMIOJHBIM UX. YCBOEHUEM. ABUTaAMUHO3bI — 00JI€3HU, BO3ZHUKAIOIINE
IpU IOJIHOM OTCYTCTBUU. BUTAMHUHOB B IHILIE WM MOJHOM HAapyIIEHUHW HX YCBOEHUS.
['nnepBUTaMUHO3bI — O0JIE3HHU, CBSI3aHHbIE C NOCTYIUIEHUEM B OPraHU3M Upe3MEepHO OOJIbIINX
KOJIMYECTB BUTAMHUHOB.

OTBeT cunTaETCsl BEPHBIM JaKe ecId (OPMYJIHPOBKHU OTIHYAKOTCH OT M3JI0KEHHBIX, HO
001Mii cMBbIC/ He MCKAKeH.

Ma 2.2

PazMHoOXeHMe (WK pa3sMHOXKEHHUE, UM Pa3MHOXKEHHE) — 3TO OMOJIOTHUYECKHUil mpoliecc,
MIOCPEACTBOM KOTOPOT'O HOBBIE MHAMBHIyaJIbHBIE OPTaHU3MBI - "TIOTOMKH" — IPOU3BOJATCS OT
cBoux "poaureneil” niam poaureneld. PasmHoxeHue sBiseTcs GyHAaMEeHTalIbHON 4epToil Beel
M3BECTHOM JKM3HM; KayKJbI OT/I€JbHBIA OPraHU3M CYIIECTBYET KaK pPe3yabTaT Pa3MHOKEHHUS.

OTBeT cunTaeTCsi BEPHbIM Jake eciu GOopMYITHPOBKH OTJIMYAIOTCHA OT U3J102KEHHBIX, HO
001Mii cMBICJ He MCKAKeH.

becrnionbiM Ha3bIBaeTcs pa3MHOKEHUE, KOTOpPOE MPOUCXOAUT Oe3 oOpa3oBaHus ramer. B
HEM y4acTBYeT OJlHa 0COOb, a TEHOTHI TIOTOMCTBA TaKOM ke, KaK y poAuTeabcKoit ocodu. [Ipu
0ecrosoM pa3MHOXKEHUM HE HYKHO HCKAaTh MapTHEpa, MOTOMCTBO MOXKET OCTaBUThH JHOOast
0co0b B M000M MecTe. Bo3HuKaeT orpoMHOe KoM4yecTBO NOTOMKOB. HepoctaTok 3Toi hopmbl
Pa3MHOXKEHUS — HMJAEHTUYHOCTh BCEro mnortoMcrtBa. [Ipu pe3xkoM M3MeHEHUU YCIOBHMl Bce
OpraHu3Mbl MOTYT OTHOHYTh.

OTBeT cunTaETCSl BEPHBIM Ja:ke ecIu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

Y MHOTOKJETOYHBIX OPraHM3MOB pa3IMYalOT IATh OCHOBHBIX CIOCOOOB OECIoyIoro
pasMHOXKEHHUsS: (parMeHTalus BEreTaTHBHOE Pa3MHOKEHHE IOYKOBAHUE MOIUIMOPUOHUS
cropooOpa3oBaHUeE.

OTBeT cUnTaETCSl BEPHBIM Ja:ke ecIu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

[TooBOE pa3sMHOXKEHHE - ATO KOTJa B3aUMOJIEHCTBYIOT MY)KCKHE U KEHCKHE 0co0w,
IPOMCXOIUT OIJIOJOTBOPEHHME, B PE3YNbTaTe CIUSHUSA [BYX KIETOK 00pa3zyercs 3Urora.
becnionoe pa3MHOeHHE - BereTatuBHOE ( YCbl, YEPEHKH, CIOpbI) , MApTEHOTHMHE3 -
Pa3MHOXKEHHUE KEHCKUX 0co0el Oe3 caMIIOB.



OTBeT cunTaeTcsi BEPHbIM JIake ecd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
00IIUii CMBICI He HCKAKEH.

146.  Pa3genbHOMOJBIC OPraHU3MbI UMEIOT JBE OCOOM Pa3HOTO I0JIa, MEHSATh CBOM IMOJI OHU HE
MOTYT ¥ UMEIOT B CBOE€M TeJI€ TOJIBKO OJMH OpPraH, CIOCOOHBIN CHHTE3UPOBATH MYKCKUE HITU
JKeHCkHe ramerbl. K TakuM cyiiectBaM OTHOCSTCS MIJIEKOMUTAIOIIME, BKIIIOYAs YEJIOBEKa,
NITUIIBI, HEKOTOPBIE PHIOBI, pACTCHHUS, HACEKOMBIEC.

OTBeT cUnTaETCsl BEPHBIM Ja:Ke ecid GOPMYTHPOBKHU OTIHYAIOTCH OT U3JI0KEHHBIX, HO
001 CMBICJ He MCKaKeH.

147.  Meiio3 — 3TO mpolecc JACNCHUs KICTOYHBIX sIep, MPUBOASAIIMN K YMEHBIICHUIO YHCIIA
XPOMOCOM BIIBOE€ M OOpPa30BaHMIO T'aMET.

OTBeT cunTaeTcsi BEPHbIM JIake ecid (POPMYJIMPOBKH OTIHYAIOTCH OT M3J105KEHHBIX, HO
001 CMBICJ He MCKaKeH.

148.  OcHOBHOE pa3nu4He MEXJTY MHUTO30M W MEHO30M 3aKJIFOYaeTCs B TOM, YTO MHUTO3 - 3TO
HKBAI[MOHHOE JICJICHHE, TIPU KOTOPOM SIIPO JIETUTCS C 00pa3oBaHUEM JABYX SIIEP C TEM HKe
YUCJIOM U THUIIOM XPOMOCOM, UYTO U POIUTENBCKAs KIJIETKa, B TO BpeMs KaK MEW03 - 3TO
PEAYKIIMOHHOE JICJICHHE, MPH KOTOPOM SIJIPO JEIIUTCA ¢ 0Opa3oBaHUEM YETHIpEX sIep ¢
MOJIOBUHOW YHMCJIA XPOMOCOM POIUTEIHCKON KIETKH.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
00IIUii CMBICI HE HCKAKEH.

149. TMapreHoreHes SBISICTCS TOJIOBBIM CITOCOOOM pa3MHOXeHHS. K 3ToMy THITY pa3MHOXKEHUS
MapTeHOTeHEe3 OTHOCUTCS MOTOMY, YTO B 3TOM IpPOLIECCe YYacTBYET IMYCTh OJHA, HO MOJIOBas
KIeTKa - giinekierka. OHa He CIMBaeTCs C MYXKCKUMHU IIOJIOBBIMH KJIETKAMHU -
CIIepMaTO30MJAaMH, TO €CTh HE€ OIIOAOTBOpseTcsa. M BOT M3 3TOMl HEOII0JAOTBOPEHHOM
JKEHCKOM KJIETKM U pPa3BUBAETCS HOBBIM OpraHu3M. OTOT BHJI Pa3MHOXKEHHUS, 110
MPEINONIOKEHUAM  YYEHBIX, BO3HMK B  TPOIECCe DSBOJIONUU  Pa3AelbHOMOJIOCTH.
[TapTeHOT€HE30M PAa3MHOMKAIOTCS MUENbl, HEKOTOPbIE BUJIbI YIUTOK, HEMATOIbI, KOJOBPATKH,
MypaBbU, TEPMUTHI, KOMOJICKHE BapaHbl.

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GopMYTHPOBKHU OTJIHYAIOTCH OT U3J102KEHHBIX, HO
00IIUii CMBICJI He HCKAKEH.

Tema 2.3
150. OnTOoreHe3 — 9TO WHAWUBUAYAIbHOE pPAa3BUTHUE OpraHu3Ma. OTO COBOKYIHOCTh
OCJIEN0BATEIBLHBIX MOP(}OTOTHUECKHUX, (U3HOTOTHYECKHUX u OMOXUMHUYECKUX

npeoOpa3oBaHuil, KOTOpbIE MpeTepreBaeT OPraHM3M OT MOMEHTa €ro MOSIBICHHs 10 KOHIA
#u3HU. OHTOTE€HE3 BKIJIIOYAET POCT, TO €CTh YBEJIWYEHHME MAacChl M pa3MEpPOB OpraHu3Ma, a
Takxke nupdepeHnupoBKy. TepMuH «oHTOreHe3» Obul BBeaeH B 1866 romy T. I'exkernem.
OHTOreHes npecTapisieT coO00N peann3annio HacaeACTBEHHON HH(pOpMaIUH.

OTBeT cunTaeTCsl BEPHBIM Jake eciu (OpMYJIHMPOBKH OTINYAIOTCSH OT M3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

151. DMOpuoHanbHOE pPa3BUTHE YEIOBEKAa, WM SMOpPUOTeHEe3 4YeloBeKa, - 3TO pa3BUTHE H
dbopMupoBaHue 4YeIoBeuecKoro sMOpuoHa. OH XapaKTepu3yeTcsl MpoleccaMy KJIETOYHOIO
JeNIeHns U KJIEeTOYHON JuddepeHIMpoBKH 3MOPUOHA, KOTOpbIE MPOUCXOAAT Ha PaHHHUX
cTaausax pa3BuThs. C OMOJOTHYECKON TOUKU 3pEHHS], pa3BUTHE YEJIOBEYECKOTO Tella BICYET 3a
€000 POCT OT OJTHOKJIETOYHOM 3UTOTHI IO B3POCIIOTO YeTIOBEKA.

OTtBeT cunTaeTcs BEPHBbIM Jaxe ecd (pOPMYTHPOBKH OTIMYAIOTCH OT HU3JI0KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.



152.Crapocth mpeAcTaBiIsieT cOO0W 3aKOHOMEPHYIO CTaJIMI0 WHIWBHUIYAIBHOTO PAa3BHUTHS, IO
JTOCTHKEHUHN KOTOPOH OpraHW3M MPHUOOpPETAeT OIpe/IeiICHHbBIC U3MEHEHHUSI BO BHEIIHEM BHJIC U
¢usznueckom cocrossHUM. CMepTh Kak OHMOJOTHMYECKOE IMOHATHE SBISCTCS BBIPAKCHHEM
HEOoOPaTUMOTO MPEKPAIICHUS )KU3HEISATEIIBHOCTH opranu3mMa. C HaCTYIIIEHHEM CMEPTH YETIOBEK
MpeBpaIiaeTcs B MEPTBOE TEJO, TPYIL.

OTBeT cuuTaeTCs BEPHBIM Jaxke ecu (POPMYJIMPOBKH OTJIMYAIOTCH OT H3JI0:KEHHBIX, HO
001Mii CMBICJ HE HCKAKEH.

153. K >TuM mpu3Hakam MOXHO OTHECTH: HECTaOMJIBHOCTh T€HOMA, YKOPOUCHHUE TeIoMep,
SMUTEHETUYECKHE alIbTepalliy, HapylIIeHWe [pOTeocTa3a, HapyIIeHUEe paclio3HaBaHUS
MUTATEIBHBIX BEIIECTB, MUTOXOHAPHAIBHYIO TUC(HYHKIUIO, KIETOYHOE CTApEHUE, MCTOIICHUE
myJia CTBOJIOBBIX KJIETOK M H3MEHEHUE MEKKJIETOYHOTO B3aUMOICHCTBHSI.

OTBer cuHMTaeTcsi BePHbIM Jake ecJH (GOPMYJHPOBKH OTJIHYAITCH OT H3JI0KEHHBIX, HO
001U CMBICJ HE HCKAKEH.

154.TTepuoa ocTpoii TMIOKCHH, KOT/Ia YK€ MPOU30ILIa OCTAHOBKA KPOBOOOpAIEHUS U (UIIH)
JIBIXaHUsI, HO KOpa rOJIOBHOTO MO3Ta €IIe He MOTru0Jia, Ha3bIBalOT KIIMHUYECKOH cMepThIo. [laHHOE
COCTOSIHUE TOTCHIMAIILHO OOpaTUMO, IOCKOJbKY, €CJIM BOCCTAaHOBUTH IEpy3ul0 Mo3ra
OKCUTCHHUPOBAHHON KPOBBIO, KM3HECIIOCOOHOCTh MO3ra COXPAHHUTCA. ECIU e OKCHreHarus
MO3ra HE BOCCTAHOBUTCS, TO HEHPOHBI KOpPHI TOTHOHYT, YTO OyIeT 3HAMEHOBATh COOOM
HACTYIUICHHE OWOJIOTHYECKON CMEpTH, HEOOpaTHMOIO COCTOSIHHS, MPH KOTOPOM CITAaCEHUE
YeJI0BeKa YK€ HEBO3ZMOXKHO.

OTBeT cyHMTaeTCs BEPHBIM Jaxke ecJu (POPMYJIMPOBKH OTJIHMYAIOTCH OT M3JI0:KEHHBIX, HO
001Ul CMBICJ He UCKAXKEH.

Tema 2.4

155. HacnencTBeHHOCTh — CIOCOOHOCTH OPTaHU3MOB MEPEAaBaTh CBOU MPU3HAKH U OCOOEHHOCTH
pa3BUTHS TIOTOMCTBY. M3MEHYMBOCTH — pa3HOOOpa3zue MPU3HAKOB Cpelu MpelcTaBUTENEH
JTAHHOTO BU/JIA, @ TAKXKE CBOMCTBO MOTOMKOB MPUOOPETATh OTJIMUUS OT POIUTENHCKUX (HOPM.
OTBeT cunTaeTcss BEPHbIM J1a:Ke ecId (POPMYJIHMPOBKH OTJIUYAIOTCH OT U3J10KEHHBIX, HO
001IUIT CMBICJ He UCKAKEH.

156. I'eHeTnka - 3TO HayKa, U3YyYaOIas HACJICJICTBEHHOCTh U ¢ U3MEHEHHUS, Iepe/IaBaeMble OT
OJIHOTO TIOKOJICHUS K ipyromy. OHa BKJIIOYAET B ce0si MHOXKECTBO T€M, CBSI3aHHBIX C T€HaMH,
XpPOMOCOMaMH, MYTallMsMH, HACJIeIOBaHHEM U 3Bojtonueii. CoBpeMeHHasi TeHEeTHKa UTPaeT
BOXHYIO POJIb B MEIMIIMHE, TTOMOTasl BBISIBJISATh T€HETHYECKHE OOJIE3HM, a TaK)Ke IMOHUMATh
MEXaHU3MbI UX BO3HUKHOBEHHS U PACTIPOCTPAHCHHUS.

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GopMYTHPOBKHU OTIHYAIOTCH OT U3J10KEHHBIX, HO
001Ul CMBICJ He HCKAXKEH.

157. Cpemu OCHOBHBIX METOJOB JTUATHOCTHKH TEHETHYECKHX 3a00JIeBaHUN BBIIEISIOT:
I'eneanornueckuii meron biauszHenosbi Meron Llurorenernueckuid MeTo buoxummyeckui
MeTo [lomynsiuOHHO-CTATUCTUYECKUH MeToa MeTo[ TeHETHKHM COMATHYECKUX KIIETOK
MonexkynspHO-TeHETUUECKUI METO/I.

OTBeT UNTaeTCS BEPHBIM, €CJIH COJIEP:KUT He MeHee IBYX BADHAHTOB.

158.  OcCHOBHBIMH CBOWCTBAaMH HACJICJICTBEHHOrOo Matepuana sBistoTcs: CrnocoOHOCTh
KOAMPOBaTh HH(pOpMaLnio (TeHeTHueckuii Koa1). CiocoOHOCTh BOCTIPOU3BOIUTH HH(POPMAIIHIO
(permukanust). CrnocoOHOCTh peanu3oBarh uHPopManuio (Tpancisnus). CrmocoOHOCTH
MPaBUJIILHO COXpaHATh MHpopMaruio (penaparus). CmocoOHOCTh TiepenaBaTh WHPOpPMAIIHIO
(tpanckpunmus). CrnocoOHOCT, HW3MEHATH HHPOpMaNHO (MyTamuss W TeHETHYeCKas
pEKOMOUMHAIINSA).



OTBeT UuTaeTCH BEPHBIM, €CJIH COJEP:KUT He MeHee IBYX BADUAHTOB.

159. HyxknenHOBBIE KHCJIOTHI SBISIOTCS MAaKpPOMOJEKYJIaMH, T.€. OTIMYAIOTCS OOJbIION
MOJIEKYJISIPHOM Maccoil. DTO IOJIMMEpBI, COCTOAILIUME HU3 MOHOMEPOB — HYKJIEOTHOB,
BKITIOYAIOIIUX TPU KOMITOHEHTA: caxap (MEeHT03Y), (hocdaT u a30TUCTOE OCHOBAaHUE (ITypUH UITN
nupumuuH). K nepBoMy aromy yrieposna B Mojekyiae neHto3bl C-1' mpucoenunsercs
a30THCTOE OCHOBAaHME (A€HUH, I'yaHUH, LUTO3UH, TUMUH WIHA ypalui), a K IATOMY aromMy
yraepoaa C-5' ¢ moMotbto 3pupHoii cBsi3u — ocdart; y TpeThero atoma yriepoga C-3' Bcerna
uMmeeTcs rupokcuibHas rpynna — OH.

OTBeT cunTaeTCsl BEPHBIM Jake eciu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.

Tema 2.5

160. T'omorameTHBIH IMOJ U TETEPOTAMETHBIN MOJI — 3TO MOHATHS, KOTOPBIC UCTIOIB3YIOTCS B
OMOJIOTUYECKOW HayKe Jii OO0O3HAUCHUsS pa3iMuuil MEXIy ToJaMu ocoOei BHja.
['eneTudeckuit Mo onpeaesieTcss HAOOPOM XPOMOCOM y KaKJIOTO T10JI1a, M B 3aBUCUMOCTH OT
3TOTrO pa3jindaroT roMoraMmeTHbsie ocodu (XX mnu ZZ) u rereporamerHeie ocodu (XY wim
W2).

OTBeT cuuTaeTcsi BEpHBIM J1axe ecau GopMyJTHPOBKHU OTJIMYAIOTCS OT U3J10KEHHBIX, HO
001Ul CMBIC He UCKAKEH.

161. mnpusHaKu moia ompeAesoTCcsS HA0OPOM MOJOBBIX XPOMOCOM, a UX B FaMeTax - MOJOBBIX
KJIETKaxX - MOJOBHHA, TOJIBKO IMPHU OIJIOJOTBOPEHUH B 3UTOTE - OIUIOJOTBOPEHHOM silE -
MOJIHBIM HA0OP XPOMOCOM, B T. Y. U MOJIOBBIX.

OTtBeT cunTaercsi BEpHbIM Jaxe ecau GopMyJIMPOBKHU OTIMYAKTCH OT U3J10KEHHBIX, HO
001Ul CMBICJ HE HCKAXKEH.

162. CrpykTypa HMOMyJSIIMH — 3TO pachpeselieHne ocobel Mo TeppUTOpUH, COOTHOIICHUS
TPYII TO TONy, BO3pacty, MopQojoruueckum, (HU3UOJIOTHUYECKUM, IOBEIECHYECKUM U
T€HETUYECKUM 0coOeHHOCTsIM. CTpyKTypa momyisiiuuu He ctabmibHa. OT TOro, KakoBa
CTPYKTypa TOIMYJISIIUN B JaHHBIA TIEPHOJl BPEMEHH, BO MHOTOM 3aBHCHUT HAIpaBIICHUE €€
JaTbHEUIIMX HW3MEHEHUW. Pa3znmuuaroT crieayronme CTPYKTYphbl MOMYJALMUN: * TMOJIOBYIO

CTPYKTYpPY, * BO3PAaCTHYIO CTPYKTYpPY, - IPOCTPAHCTBEHHYIO CTPYKTYpPY, * ITOJIOIMYECKYIO

CTPYKTYpY, * TEHETUYECKOU CTPYKTYPY, * IKOJIOTUYECKYIO CTPYKTYPY.
OTBeT cuuTaeTcs BEPHBIM Ja:Ke ecId (POPMYJIMPOBKHU OTJIHYAIOTCS OT U3J10KEHHBIX, HO

001U CMBICJI He MCKAKEH.

163. ['eMHU3HTOTHOCTBH MPOSBIISETCS PSAJE CHEIUICHHBIX C MTOJIOM HACIIEICTBEHHBIX 3200 IeBaHMIA
y 4YeloBeKa U OKUBOTHBIX (Hampumep, reMopuius ¥ JaIbTOHH3M, BBI3HIBAEMbBIC
PEIECCUBHBIMU, CILEMJICHHBIMA C TOJOM Te€HaMH) [ eMU3UTOTHOCTh HCIONB3yeTCs B
CEJICKIITHOHHOM PacTeHHNEBOUECKOM MPAKTUKE TSl OMPEIETICHHUSI TEeHHOTO COCTaBa XpPOMOCOM
MyTEM MOy4YEHUS MOHOCOMHKOB — OPTraHU3MOB C OJHOU, HEMAPHON XPOMOCOMOA.

OTBeT cUUTaeTCs BEPHBIM Ja:Ke ecId (POPMYJTMPOBKH OTJIHYAIOTCS OT U3JI0KEHHBIX, HO
00IIUii CMBICJI HE HCKAKEH.

164. CkpemmBaHue Oenoria3oil caMKH ¥ KPAacHOTJIA30r0 camia JpOo30pIIIBI  JTaeT
KpPacHOIJIa3bIX CAaMOK M O€JOrIa3hIX CamIloB. Pelko 3TO CKpeluBaHHE MOXKET JaTh BCEX
Oenoria3blX CaMOK M KPacHOIIA3bIX CaMIIOB. BbIIO OOHApy»KeHO, YTO 3TO CBSI3aHO C
OTCYTCTBHEM JIU3BIOHKITUH X-XPOMOCOM Y CaMOK.

OTBeT cunTaeTCsl BEPHBIM J1axe ecu GopMYJTHPOBKHU OTJIMYAKTCS OT U3J105KEHHBIX, HO
001U CMBICJ He MCKaKeH.



165.  CueruieHHOe Haclie0BaHHWE — HACJEI0BaHUE MTPU3HAKOB, T€HbI KOTOPBIX JIOKAJIN30BaHbI
B OJHOW XpoMmocome. ['pymnmel CHIEIUIEHUS pa3pylmIaloTcs IMPU KPOCCHHTOBEPE, KOraa
MPOUCXOIUT OOMEH YYacTKaMH TOMOJIOTHYHBIX XpoMocoM B mpodasy | meiio3a. Cuna
CHOCIICHHUA MCXKAY I'CHAMU 3aBUCUT OT PACCTOSAHUA MCKAY HHUMH: 4YCM JOaJIbIIC T'CHBI
pacrmoiararTcs APYT OT APYra, TEM BBIIIE YaCTOTa KPOCCHHTOBEpa M HA00OPOT.

OTBeT cunTaeTCsl BEPHBIM Ja:Ke eciid GOpPMYTHPOBKHU OTIHYAIOTCH OT U3JI0KEHHBIX, HO
001Mii CMBICJ He HCKAKEH.

166. CymMupys naHHBIE O HE3aBHCHMMOM U CIICTJICHHOM HAcCleIOBaHHHM MPU3HAKOB, O
HACJIEJOBAaHUM, CLEIUICHHOM C TIOJIOM, O CBSI3M HApyIIEHUS IOBEIEHUS XpOMOCOM U
OTKJIOHEHHSI OT 3aKOHOMEpPHOCTEW HaclIeJOBaHUs TMPU3HAKOB Yy JpO30(HIBI U APYTUX
OpraHu3MoB, Mopran u €ero COTPYOHUKUA C(HOPMYIHPOBAIM OCHOBHBIC TOJOXKCHUS
XPOMOCOMHOM T€OpUHU HACIEACTBEHHOCTH.

OTBeT cunTaeTCsl BEPHBIM Ja:ke ecid GopMYJIHPOBKHU OTJIHYAIOTCH OT U3J10KEHHBIX, HO
001U CMBICJI HE HCKAKEH.

Tema 2.6

167.  V3MEHUYMBOCTH — 3TO CIIOCOOHOCTH OPraHMW3Ma W3MEHSITh CBOM BHEIIHHE W BHYTPEHHHE
NPU3HAKKA TI0J BIMSHHEM BHENIHEH cpenbl. V3MEeHYMBOCTb, BO3HHUKAIOMIAs B OTACIHHOM
OpraHu3Me M HE TIepenarouascs IO HaCIeACTBY, Ha3bIBACTCS MOAU(DUKAIMOHHOM.
V3MEeHYMBOCTb, BO3HMKAIOIIAsl B TEHOTHIE M IEPEAAIOIIAsACA CICAYIOUUM MOKOJICHUSIM
HA3bIBACTCS] TEHOTUITMYECKOM UITH HACTIEACTBEHHOM.

OTBeT cunTaeTCsl BEPHBIM Ja:Ke eciu GopMYTHPOBKH OTJIMYAIOTCH OT U3J10:KEHHbIX, HO
001Mii CMBICJI He HCKAKeH.

168.  MsmenuuBocTh ObiBaeT: l.HenacnenctBenHnas (dbenorunuueckas) 2.OHTOreHeTHyeckas
(oTpakaeT 3aKOHOMEpPHBIE H3MEHEHHs B XOA€ WHIAMBHUIYalTbHOTO pa3BUTUS OpPraHHU3MA)
3.HacnencrBenHas (reHOTHIIMYECKAs, HeomnpeeneHHasl, WHAUBHUIyalIbHAs)
4.CooTHOCHTENBHAS - KOPPEIATHBHAS, BO3HUKAECT B PE3YJIbTaTe CBOWCTBA T'€HOB BIUATH Ha
dbopmupoBaHnne JByX W Oojee mpu3HaKoB  (twieorporus). MoaudukanroHHas
(HeHacseCTBEHHAs) K3MEHYMBOCTb.

OTBeT YnTaeTCsA BEPHBIM, €CJIM COJIEPKUT He MeHee IBYX BapHAHTOB.

169. Myrauus — BHe3alHOE HACIEICTBEHHOE H3MEHEHHE KaKOro-TH00 (hEHOTHUITHYECKOTO
NPU3HAKa, BBI3BAHHOE PE3KMM CTPYKTYPHBIM WM (DYHKIIMOHAJIGHBIM H3MEHeHHeM. Ecmu
MYTAIFH TPOUCXOJIAT B KIIETKAX, HE OTHOCSIITUXCS K 3apO/IbIIIEBON JIMHUH, TO OTH U3MEHEHHUS
MOYKHO KJIaCCH(PUIIMPOBATH KaK COMaTHIeCKre MyTariu. CIIOBO «COMAaTUIECKHI» TIPOUCXOUT
OT TPEYECKOT0 CIIOBA SOMA, YTO 03HAYAELT «TEJI0», & COMATUICCKHE MYTAIlUU BIHSIFOT TOJBKO
Ha HacCTOsIIee TeJI0 OPraHnu3Ma.

OTBeT cuuTaeTcsi BePHbIM Jiaxke ecIi (pOPMYTHPOBKH OTJIMYAIOTCH OT U3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

170. KoMOMHATHBHYIO HM3MEHUYUBOCTh MPEICTABISIOT IMPOLECCH, KOTOpPhIE 00ECHeunBaIOT
WH/IMBU/yaJIbHbIe HACJIECTBEHHBIC pa3inyus ocoOel B pe3ylbTaTe peKOMOMHAIMK (HOBBIX
COYeTaHuil) TEHOB U XpOMOCOM. PeKOH - mpenenbHO Manas eIUHHIIA TeHa, CIOCOOHas K
peKOMOUHAINY.

OTBeT cuuTaeTcsi BepHbIM ke ecIn (GopMYJTHPOBKH OTJIMYAIOTCH OT U3J10KEHHBIX, HO
0011 CMBICJI HE HCKAKEH.

171. Y poauteneit mepBoW TPYNIBI POXKIAIOTCS JETU TOJIBKO MEPBOW TPyNImbl. Y TEPBOM U
BTOPOU - peOCHOK MEepBOM U BTOPOH. Y TIEPBOM U TPEThel - peOEHOK MEePBOil M TPEThEl. A BOT
y poauTeneld NMEepBOM W YETBEPTOM POXKIAIOTCS NETH BTOPOM M TpeThed T. E moJHOCTHIO



otnuyaroTcs. B Tpancnokaruu 21 / 21 poxnaercs pederok ¢ 100% cunapomom. B ocransHom
ciyqae okoio 5 - 10%.

OTBeT cuuTaeTcsl BePHbIM Jiaxke ecid (pOPMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

172, A =W * B. I — no3a myrarenHoro ¢akropa I — wuHTEeHCHMBHOCTH B — Bpems
BO3JeHCTBUA. YacToTa MyTaluid pacTET MPHU MOBBIILIEHUU 03Bl 10 ONPEIEIEHHOrO Ipeaea.
Ecin n03a npeBslIaeT 3TOT NPEel, MHOIO KJIETOK HaYMHAET OTMHUPATh U MIO3TOMY 4acTOTa
MyTaluid B LEJIOM yMeHbluaeTcs. /s MyTareHoB HE CYILIECTBYET HIDKHErO Iopora
WHTEHCUBHOCTH JCHCTBHUSI, TO €CTh OHU MOTYT BBI3bIBaTh €HETUUYECKNE U3MEHEHUS JJaXKe MPU
CaMbIX MaJlbIX J03aX.

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GopMYITHPOBKHU OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001U CMBICJI HE HCKAXKEH.

173.  JlesokcupubonykienHoBas kuciora (JAHK) — makpomornekyna, oOecrieunBaroras
XpaHeHue, mepeaady U3 MOKOJEHHUS B MOKOJIEHHE U pealu3aliio0 TeHeTHYECKONW MPOrpaMMbl
pa3BuTUsa U (YHKIIMOHUPOBaHUA KUBBIX opranu3moB. OcHoBHas ponbs JJHK B kmerkax —
nolroBpeMeHHoe xpanenue nudopmannu o crpykrype PHK u 6enkoB. C xuMudeckoil TOUKH
3penust JIHK — aTo nynuHHas nonuMepHast MOJIEKYIIa, COCTOSIINAs U3 MOBTOPSIOLINXCS OJIOKOB
— HyKJIeOoTHI0B. Kaxnaplli HYKJICOTHI COCTOMT H3 a30THCTOrO OCHOBAaHUsA, caxapa
(me3okcupu60361) U hocdarHoi rpymbl. CBI3M MEXKYy HYKICOTHIAMH B IIETIH 00pa3yroTCs 3a
cu€T 1e30KCUpr003bI U hochaTHON TPYIIIHI.

OTBeT cunTaeTCsl BEPHBIM Jake ecu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001mMii cMBICJ He HCKAKeH.

Tema 3.1

174.  DBomoLMOHHBIC B3TJISABI - 9TO 3apOKIEHHE KU3HU, €€ PA3BUTHE B MIPOIECCE IBOIOIUH,
B pe3yabTaTe MOSBICHUS MPOTPECCUBHBIX UEPT - TOMYIISALNS BEDKUBAIIA, IPU Pa3BUTHU
PETPECCUBHBIX YEPT - MOIMYJISIHS BBIMUpaia. A MeTaU3UIeCKHE - ITO TIOSBIICHUE TOTOBBIX
dbopM KU3HU, TOITYCTUM, HAa KOMETE MpHJIeTeNla K HaM JKU3Hb U CTaja CyliecTBOBaTh. bes
HBOJIIOIIMOHHBIX MTPH3HAKOB.

OTBeT cunTaeTcsi BEpHBIM JIaxe ecJu GopMYyJTHPOBKH OTJIHYAKTCH OT U3JI0KEHHBIX, HO
001Mii cMBICJ He MCKAKeH.

175.  3acnyru - Jlamapk ctan nepBbIM OMOJIOTOM, KOTOPBIM MOMBITAICS CO3/4aTh CTPOHHYIO U
LEJIOCTHYIO TEOPHUIO IBOJIIOINH KUBOTO MHUpa. Kpome OoTaHHUECKHUX U 300JI0TMYECKHUX padoT,
Jlamapk w37an psi TPYIOB 1O THIPOJIOTHUH, TEOJOTHH U METEOPOJIOTHH, JlaMapk BBIIBHHYIT
MPUHIIAIT UCTOPH3MA U aKTyallu3Ma B TPAKTOBKE T'€OJIOTMUECKUX siBIeHUd. Hemoctatku — oH
OBLJT IEPBBIM, ITIO3TOMY €0 TEOPUH OBLTU XOTh U BEPHBI, HO €111¢ HECOBEPILIEHHBI, COBPEMEHHHK
Y He IOHUMAJI U He OBLTU COTJIACHBI C HUM.

OTBeT YNTaETCSl BEPHBIM, €CJIH COJIEPKUT He MeHee IBYX BAPHAHTOB.

176. 1) nHakomneHue OONBIIOTO HAYYHOIO MaTepuansa MO TeOoJOTHH, MaJIeOHTOJIOTHH,

reorpadun, 60TaHUKE, 300J0TUH;
2) co3maHue KIETOYHOU TEOPHH, OTKPBITHE 3aKOHA COXPAHEHUS U MIPEBPALIICHHS SHEPTUH,
3aKOHa 3apO/IbIIIEBOTO CXO/ICTBA;
3) BBICOKMI YpOBEHb Pa3BUTHS CEIHCKOTO XO35HCTBa B AHIJIIMM — OCOOEHHO CEJICKITUU
KUBOTHBIX U PACTCHHIA;
4) coOctBeHHBbIe HaOmOAeHWS W OTKpbITHS Y. J[apBuHa BO BpeMs KPyrocBETHOTO
nmyTeniecTBys Ha Kopabie «bUriby u npu u3y4eHUU CeNbCKOTo X03SHCTBA AHIJIHMH.



B pesynbrare aHanmm3a u 000OIICHHS STOTO OIPOMHOTO (paKTHUUecKoro marepuana Y.
JlapBuH co3/1a11 9BOJIIOLMOHHOE YY€HHE, KOTOPOE SBUJIOCH OTBETOM Ha BOIPOC MHOTHX
MOKOJICHUH YUCHBIX U MBICTTUTEIICH O MIPOUCXOKICHUH BH]IOB.

OTBeT YNTaEeTCS BEPHBIM, €CJIH COJIEP:KUT He MeHee IBYX BAPUAHTOB.

177. WsmenuuBocth. HacneactBennocts. MckyccTBenHbIl 0TOOP. bopnba 3a cyiiecTBoBaHUE.
EcrecTBenHsbIit 0TOOD.

OTBeT uMTaeTCH BEPHBIM, €CJIH COJEP:KUT He MeHee IBYX BapUAHTOB.

178. Yapnp3 JlapBuH pasznuyan cIeAyIOUlMe BHUIbl W3MEHYUMBOCTH: HEOIpeaeTeHHasl,
onpezesieHHasi, WHAWBHIYyalbHAsl, KOPPEIATUBHAS, IIOYKOBBIE BapHallMM, YpPOJCTBA,
M3MEHYUBOCTDb BCJIEJCTBUE "BIMSHUS MPUBBIUYKHU U YIIPAXKHEHUS U HEYIPAKHEHUSI OPraHOB"
U U3MEHYMBOCTb BCJEACTBUE CKpeluBaHus. Ha coBpeMeHHOM »3Tane BBIIEISIOT

HEHACJICACTBEHHYIO (ompeneneHnyto, MOAU(PHUKAITMOHHYIO, (heHOTUTIHYECKYIO)
U3MEHYUBOCTh u HACIICJICTBEHHYIO (HeoTpeIeIeHH YO, WH/IUBUIYAIIbHYIO,
TCHOTHITNYECKYIO).

OTBeT YHTAETCSl BEPHBIM, €CJIU COIEPKUT He MeHee IBYX BAPHAHTOB.
Tema 3.2

179. Muxpo3BOIIOLHS TPUBOJUT K 00pa30BaHHUIO HOBBIX BUAOB, MAKPOAIBOIIOLIUS CBS3aHHA C
KPYIHBIMH 3BOJIIOIIMOHHBIMA HU3MEHEHUSMU. Makpo3BOIoLus - (OopMHpOBaHHE KPYIHBIX
BUJIOB. MUKPO-MaJIeHbKOE Makpo-00IbiIoe. MHUKPOIBOIIONNS MPUBOJUT K 0Opa30BaHUIO
HOBBIX BHJIOB, MAKpOABOIIOLUS CBSA3aHHA C KPYHMHBIMU IBOJIOLMOHHBIMU H3MEHEHHUSIMH -
apoMopho3aMu, TPUBOSIIMMH K TOSIBIICHUIO 00Jiee KPYIHBIX TAKCOHOB - POJIOB, CEMEHCTB,
OTPSIOB, KJIACCOB, TUIOB U LIAPCTB.

OTBeT cuuTaeTCs BEPHBIM Ja:Ke ecId (POPMYJIMPOBKHU OTJIHYAIOTCS OT U3JI0KEHHBIX, HO
001Ul CMBICJ HE HCKAXKEH.

180. APOI'EHE3 (compoBoxmaercs apomopdo3om), MophoPU3NOIOTHUECKUN TPOTpece;
AJUIOT'EHE3 (compoBoxpaercst uauoanaranueii), MopPopu3noIOTHIECKU MPOTrpecc;
KATATEHE3 (compoBoxxmaercs nereHepanueit), Moppopu3MOIOTUYECKUN perpecc.
3HaueHue BUI000pa30BaHUS B JKU3HH MPHPOJBI: BO3MOXHOCTh O0XWUBAHUS HOBOH Cpeibl
oOWTaHUs, 3acelieHUs HOBBIX JKOJIOTMYECKUX HUIIL. aJanTaius - BHI000pa3OBaHUC -
sBomionusA.  [lomynmsiust  (JIMIIHEE).  MPUCTOCOOJEHHOCTh -  MHUKPODBOJIOLHUS-
MakpodBororus. llomynsius (MIiHee, OHa HE JBOJIIOIHOHUPYET). HWIMOATANTAIIHS,
apomopdo3, Ouonormyeckuii mporpecc. Jlerenepanus —(IMIIHEE, 3TO  -perpecc).
MPUCTIOCOOJICHHOCTh - JUBEPIeHIIUS - €CTECTBEHHBIM 0TOOp. McKyccTBeHHBIH OTOOp
(JruTHEe, y HEro APyrue 3aKOHOMEPHOCTH).

OTBeT cuuTaeTCs BEPHBIM Ja:Ke ecId (POPMYJIMPOBKH OTJIMYAIOTCS OT U3JI0KEHHBIX, HO
001Ul CMBICJ He HCKAXKEH.

181. buonoruyeckuii mporpecc — 3TO MPOLIECC IBOIIOIUHN BUAa OPTaHU3MOB, TIPU KOTOPOM B
pe3ynbTaTe U3MEHEHUS! OKPYKAIOIIEH Cpebl UMEIOT MECTO YBEIHUEHUE POXKIAEMOCTH €ro
0co0eil, paciiupeHne TEPPUTOPUH €T0 PACIIPOCTpaHEHUs], BUA000pa30BaHUE HA €r0 OCHOBE.
OTBeT cuuTaeTCs BEPHBIM a:Ke ec1d (POPMYJIMPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001IM A CMBICJI HE HCKAMKEH.

182. DBONIOIMOHHOE JBWKCHHE, TP KOTOPOM IPOUCXOIUT COKpAIlCHUE apealia, YMEHBIIICHHE
YUCJICHHOCTH OCOOEH H3-3a HEMPUCIIOCOOJEHHOCTH K Cpele OOWTaHWs, CHI)KCHHE 4YHCIIa
BUJIOB TPYIIN U3-3a JaBJICHUS IPYTMX BUIOB, BBIMUpaHME BuJa. [lameoHtonorus nokasana,
YTO MHOTHE BUJbI B MPOILIOM MOJIHOCTHIO Mcyesnu. Ecnu mpu OuonornyeckoM mporpecce
HEKOTOpPBIE BUJIbI Pa3BUBAIOTCA U IIUPOKO PACIPOCTPAHAIOTCS MO BCEMY 36MHOMY IIapy, TO



npu OMOJOTHMYECKOM perpecce BUAbI HCYE3aI0T, HE CYMEB IMPHUCHOCOOUTHCS K YCIOBUAM
OKPYKarOILEH Cpebl.

OTBeT cUUTaETCH BEPHBIM Ja:Ke ecId (POPMYJTHMPOBKH OTJIMYAIOTCS OT U3JI0KEHHBIX, HO
001Mii CMBIC/ He HCKAKEH.

183. Meroasl UCCIeAOBaHUS IBOJIIOIHH: MTAJICOHTONOTHS, Ouoreorpadus, MOpPOIOTHIESCKHE,
IMOPHUOJIOTUYECKUE, TEHETHUYECKHUEe, IKOJIOTUYCCKUE, OMOXMMHUYECKUE METOIBl U METObI
MOJICKYJISIPHOW OHOJIOTHH.

OTBeT uHMTaeTcsl BEPHBIM, €CJIH COJEP:KUT He MeHee JBYX (TpeX, 4YeThIpex — Ha
YCMOTpPEeHHE YeJI0BeKa, (JOPMUPYIONIEro KJI4YH) BAPUAHTOB.

184. BOwuorenernyeckoM 3akoHe @. Mrosepa u J. ['ekkens: UHIMBUAYaIbHOE pa3BUTHE OCOOU
(oHTOrEHE3) /0 OIpeAeieHHOW CTeNeHU MOBTOPSET MCTOPUYECKOE pa3BUTHE BHUJA
(¢unorenes) , K KOTOPOMY OTHOCHUTCS JaHHas 0coOb. M3BecTHBIN pycckuii yueHblii A. H.
CeBep110B BHEC Ba)KHbIE JOMOJHEHUS B 3TOT 3aKOH. OH yCTaHOBHII, YTO B AMOpHOreHe3e
MOBTOPSIOTCS IPU3HAKHU 3apOJIBIIIEH, a He B3pOCibIX ocobeil. Hanpumep, xabepHble menu y
3apoJIblllla YeJIOBEKa CXOJHBI MO0 CTPOCHUIO C kKaOepHBIMHU IIEISIMH pPbIO, a HE ¢ kabpaMu
B3pOCIIbIX PBIO. buoreHeTMdeckwii 3aKOH MMEET OYEHb BAXKHOE 3HAYCHHE, IOCKOIBKY
CBUJCTEILCTBYET 00 OOMMX TMpeaKax JKUBOTHBIX, OTHOCSIIUXCS K Pa3jIMYHbIM
cucremMarndeckuM rpymnmnam. OH IO3BOJSET HUCIOJIL30BaTh JaHHBIC SMOPHOJOTHH IS
BOCCO3/IaHUs X0/1a (pUiIoreHesa.

OTBeT cUUTaETCH BEPHBIM JaKe ecId (POPMYJIHMPOBKH OTJIHYAIOTCS OT U3JI0KEHHBIX, HO
001mMii CMBIC/ He HCKAKeH.

Tema 3.3

185. B cucrteme >XMBOTHOTO MHpa YEJIOBEK 3aHHMMAET CleAyIollee IMOJIOKEHHE: LapCTBO —
KupotHsle, Tvnn — Xopaossle, noarun — Ilo3BoHOUHbIE, Ki1acc — MileKonuTarOMME, OTPAI —
[Tpumatsl, momotpsin — YenoBekomnomoOHble, CeKLUs — Y3KOHOCHIE, HaJCEMEHCTBO —
['omunoumkl, cemeiictBo — 'omunuael, pon — Yenosek, Bua — Yenosek pazymusbiii (Homo
sapiens). Opranu3m yenoBeKa 00J1a1aeT OTIIMYUTEIIbHBIMU MPU3HAKAMU, CBOMCTBEHHBIMHU BCEM
MPEJICTAaBUTEIISAM KJIacca MIIEKOIMUTAIOIIHX.

OTBeT cunTaeTCsl BEPHbIM Ja:ke eciu GopMYTHPOBKH OTJIMYAIOTCH OT U3J102KEHHBIX, HO
001Mii cMBICJ He MCKAKeH.

186. PYJMMEHTHI, PYAUMEHTApHBIE OPIraHbl, CPABHUTEIBHO YIPOLIEHHBIE, HEAOPA3BUTHIC
(110 cpaBHEHUIO C TOMOJIOTMYHBIMHA 00pa30BaHUSAMH MPEAKOBBIX U OJIU3KUX (POPM) CTPYKTYpHI,
yTpaTUBIINE CBOE OCH. 3HaYEHHE B OpraHu3Me B Ipolecce guiiorenesa. P. 3aknaasiBaiorcs BO
BpPEMS 3apOBILIEBOTO Pa3BUTHS, HO MOJHOCTHIO HE pAa3BUBAIOTCS.

OTBeT cunTaETCSl BEPHBIM Ja:ke ecIu GOpMYIHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

187. llosBneHue y OTHENBHBIX OpPraHM3MOB JaHHOTO BUAA TNPU3HAKOB, CBOMCTBEHHBIX
OTJANEHHBIM MpeIKaM, HO OTCYTCTBYIOUIMX Yy OMMKalIluX, TO €CTh YTPAaueHHBIX B XOJ€
sBosrouu. [IposiBjeHre aTaBu3Ma B OHTOTEHE3€ 0COOM OOBIICHAETCS TeM, YTO JAPEBHHUE IeHbI
(1 Mop¢oreHeTHYECKHE CHCTEMBI), OTBETCTBEHHBIC 3a JAHHBIM IMPHU3HAK, COXPAHSIOTCS B
reHOMEe, HO HX JEWUCTBUE IpPU HOPMAJIBHOM pAa3BUTUU OJOKHpPYETCS JAPYTUMHU TIeHaMHu
(penpeccopamu). B pazBuTuM OTAENbHBIX O0COOEH MO Pa3IMYHBIM NMPUYMHAM OJOKHpYIOIIEe
JIeCTBHE MOKET OBITh CHATO M IIPU3HAK MPOSBIISETCS BHOBb.

OTBeT cunTaETCs BEPHBIM Ja:Ke ecId GOpPMYITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHbIX, HO
001Mi CMBICJI He HCKAKeH.



188.  DBousonmoHHOE OOBSICHEHHE PYAMMEHTOB M aTaBU3MOB COCTOWT B TOM, YTO OpTaHBI
(IpU3HAKM) , cTaBIIKME OECIIONIE3HBIMHU JUIsl OPraHU3Ma, He YTPAuUBaIOTCS B OJJHOYACHE, @ MOT'YT
COXPaHATHCS B TEYCHNE MUJUTMOHOB JIET, IIOCTEIIEHHO PEAYLHUPYACH U pa3pyLIasich MO IPy30M
MmyTanuii (0TOOp mepectaeT OTOPAKOBHIBATH MYTAIlMH, HAapyLIAIOIIUE Pa3BUTHE JaHHOTO
NpU3HAKA, U OTH MYTAallMd HAYMHAIOT CBOOOJHO HAKAIIMBATHCS, HO MPOIECC TOT OYEHb
memiennblid) . Ilo Xomy aena, ecTeCTBEHHO, PEAYLUPYIOMIMNCS OpTraH MOXET MPHOOpecTH
HOBbIe (hyHKIMH. J{ake ecii BHEIIHEee MPOsBICHUE MPU3HAKA ITOJHOCTHIO yTPaueHO, B TEHOME
€IIe JIOJIT0O MOTYT COXPaHAThCSA (PparMeHTHl TeHEeTWYecKuX 'mporpamMm’, 0OeCreUMBaBIINX
pa3BUTHE JaHHOTO TMpH3HakKa y mpenkoB. Ilpu o0coObIXx oOcTOATENHCTBAX (MyTalluH,
AKCTpEMalibHbIE BO3/ICHCTBHSI HAa Pa3BHBAIOIIUIICS SMOPHOH) 3TH MPOrpaMMbl MOT'YT HHOTJA
"cpaboTaTh" - M TOTJ]a MBI ITOJTy4aeM aTaBU3M.

OTBeT cunTaeTcsl BEPHBIM Ja:Ke ec/ii (POPMYJIMPOBKH OTJINYAKTCH OT MU3JI0KEHHBIX, HO
001U CMBIC] HE HCKAKEH.

189. CoBpeMeHHas Hayka Ha OCHOBAaHHH MAJICOHTOJIOTMYECKHX U apXEOJOTHUYECKUX TAaHHBIX
BCI0O MCTOPHUIO PAa3BUTHS U CTAHOBIICHUS MPEIKOB JIOJACH, MPUHAUICKAIIUX K CEMEUCTBY
TOMOHUJ (JIIOACH), AETUT Ha TPU CTAIUU: NMPEICTaBUTENN YeIOBEKa B MEPBOU CTaAUU OBLIU
00€e3bsHOMION, BO BTOPOM — HEaHJEPTajblbl, B TPETbe — KPOMAHBOHIBI U HAKOHEI]
COBPEMEHHBIH YeIOBEK.

OTBeT cunTaeTCsl BEPHBIM Ja:Ke eciid GopMYJIHPOBKHU OTJIHYAKTCH OT M3JI0KEHHBIX, HO
001mMii cMBIC/ He HCKAKeH.

190. Tpyn - WCTOYHHUK BCAKOrO OOraTrcTBa, YTBEPXKAAIOT MMOJUTHKO-3KOHOMBI. OH
JCHCTBUTENFHO SIBIISICTCSI TAaKOBBIM Hapsly C TMPHUPOJOW, JOCTABIIONICH €My MaTepua,
KOTOpBIN OH IpeBpatiaet B 6orarctBo. Ho oH emie u HeuTo 6eckoHeuHo Oosbiee, yeM 310. OH
- IIEPBOE OCHOBHOE YCJIOBHE BCEH YETIOBEUECKOM KHU3HH, U IPUTOM B TAKOW CTETICHHU, YTO MBI
B U3BECTHOM CMBICJIE JOJKHBI CKa3aTh: TPYJ CO3/1aJl CAMOT'O YeIOBEKa.

OTBeT cuuTaeTcsl BEPHBIM JIaxe ecii (pOpMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001Mii CMBICJ He MCKAKeH.

Tema 4.1

191. Cpena obutaHust — 3TO COBOKYITHOCTh ONpPEAETIEHHBIX aOMOTHUECKUX U OMOTHYECKHX
YCIIOBUM, B KOTOPBIX OOMTAET JaHHbIM opranu3M. OTeNbHbIEC 2JIEMEHTHI Cpelibl, Ha KOTOpbIe
OpTraHu3M pearupyeT MPHCIIOCOOUTENBHBIMUA PEAKIMsIMUA, HOCAT Ha3zBaHUe (axTopos. [lo
npeobnagaronieMy  (pakTopy WIM  KOMIUIEKCY (PakTOpoB, KOTOpBIE  HA3BIBAIOTCS
CpenooOpa3yoIMMH, BBICTSIOT 4 Cpeabl KU3HH: BOJIHYI, Ha3eMHO-BO3IYIIHYIO,
MOYBEHHYIO ¥ OPTaHU3MEHHYIO.

OTBeT YnTaeTCA BEPHBIM, €CJIM COJIEPKUT He MeHee IBYX BAPHAHTOB.

192. Bopnas cpema. BpicOkas IUIOTHOCTB, TEIUIONPOBOIHOCTH, IPO3PAYHOCTh, CHIIHHBIE
nepenaabl AaBIeHHs, ciladas adpanus, OCBEIIEHHOCTh YObIBAET C TITyOMHON, OTHOCHTEIBHO
OJIHOpPOJIHAsE (TOMOTEHHAas) B TPOCTpPAaHCTBE M cTaOuiabHas BO BpemMeHH. HazemHo-
Bo3aymIHas. OOmiMe cBeTa M KHCIOPOAa, HHU3Kas TUIOTHOCTh BO3IyXa, pe3KHe KoJeOaHus
TEMIIepaTypbl, BBICOKAas TIOABMXKHOCTh aTMocdepbl, AeGUUIUT BIaru, reTeporeHHas.
Haubouee cinoxHas Kak 1o cBOCTBaM, Tak M IO pa3HOOOpa3uio B mpocTpaHcTBe. [louBenHas
cpena oburtanus. JleuuT uiaK moHoe OTCYTCTBUE CBETA, BHICOKAS INIOTHOCTb, HEOCTATOK
WK W30BITOK BIIATM, HEIOCTAaTOK KHCIOPOJa, CPAaBHUTEIBHO BBICOKOE COJEpIKaHUE
YIJIEKHCIIOTO Ta3a, phIXjas CTpyKTypa cyOcTparta, 3aloJIHeHHas CMEChIO I'a30B M BOJOH.
Co3nana xuBbIMH oOpranm3mamu. Opranu3menHas. Hamuume mnerkoycBosieMoil mui,



MIOCTOSTHCTBO TEMITEPAaTypHOTO, OCMOTHUYECKOTO, COJICBOIO PEKUMOB, OTCYTCTBHE YTPO3bI
BBICBIXaHHSI, 3alMIIICHHOCTh OT BPAaroB, HEXBaTKa KMCIOPO/a, OrPaHUUYCHHOCTh KU3HECHHOTO
IPOCTPaHCTBA.

OTBeT YnTaeTCs BEPHBIM, €CJIM COJIEP:KUT He MeHee TBYX BAPHAHTOB.

193. [IpucrnocobIeHHOCTD KUBBIX CYIIECTB K Cpeie OOMTaHUS WK aJalTalis — 3TO KOMIUIEKC

194.

195.

196.

197.

198.

XapaKTEPHBIX YEPT, IOMOTalOIINX BbIKUBATDH B ONPEACIEHHBIX YCIOBUIX U OCTaBJIATh I10CIIE
ce0sl IOJTHOLIEHHOE 3/I0pOBOE MOTOMCTBO. AJlanTalysi K OKPY)Karolel cpesie BOSHUKAET B
xoJie 3Bosroluu. [losBneHne npucnocodJeHHOCTH y PACTEHUN U )KUBOTHBIX — XapaKTEpPHOE
SBJICHUE, HO OHA IIPOSIBIISIETCS JAJIEKO HE cpa3y. B pe3ynbrare JIMTEIsHOr0 3BOIOLMOHHOTO
npoliecca MOSBISIIOTCA 0cO0U C OCOOBIMH MPH3HAKAMHU, MPUCTIOCOOJIEHHBIMU K YCIIOBHSIM
BHEIIIHEH Cpebl.

OTBeT cuuTaeTCsl BEPHBIM J1akKe ecId (OPMYJIHMPOBKH OTJIHYAKTCH OT H3J107KEHHbIX, HO
001Mii CMBICJI HE HCKAKeH.

OKosoruyeckuii pakTop — 3To J1000e YCIOBUE CPeibl, CHOCOOHOE OKa3bIBATh NMPSIMOE UIIH
KOCBEHHOE BJIMSHHUE Ha JKUMBBIE OpPraHU3Mbl, XOTsA Obl Ha HPOTSDKEHUMM OJHOW M3 (a3 ux
UHIMBUYaJIbHOTO pa3BUTUA. B CBOIO ouepenb OpraHu3M pearupyer Ha SKOJIOIMUYECKHM
(baxTop criequpUUHBIMU IPUCTIOCOOUTEIBHBIMH PEaKIUAMU. TakuM 00pazoM, FIKOJIOTHIECKUE
(akTOpbl — 3TO BCE AIEMEHTHI €CTECTBEHHOM Cpelibl, KOTOPhIE BIUSIOT Ha CYIIECTBOBAHUE U
pa3BUTHE OPraHU3MOB, U Ha KAKHUE KUBBIE CYLLIECTBA PEArMpyIOT peakUusIMU IPUCIIOCOOIEHUS
(3a mpeaenaMu ClIOCOOHOCTH MPUCTIOCOOJICHUS HACTAET CMEPTh ).

OTBeT cunTaeTCsl BEPHBIM Jaxe ecu GOpMYJIHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001mMii CMBICJ He HCKAKeH.

Okonorudeckue (hakTopbl — 3TO Bce (HaKTOPbI OKpY’KaIOLIEH cpenbl, JeHCTBYIOIINE Ha
oprauu3sM. OHu genarcs Ha 3 rpynnbl: AOuoTHYeckue — (akTOpbl HEKHUBOM IMPHUPOJBI:
TEeMIEpaTypa, BIAXHOCTh, COJIEHOCTb BOJIbl. bBuoTHUYEeCKHE — BO3AEHCTBUS HKUBBIX OPraHU3MOB!
XMIHUYECTBO, Mapa3sUTU3M, CHMOHMO3, KOHKYPEHIUS. AHTpPONOI€HHbIE — BO3AECUCTBUSA
yeJIoBeKa: BhIpyOKa Jieca, 3arpsa3HeHUE BO3/lyXa, OCyIlIeHHe 00JI0Ta, PhIXJIEHUE ITOUBBI.

OTBeT YNTaETCH BEPHBIM, €CJIH COJCPKUT HE MeHee IBYX BADHAHTOB.

3akon (mpaBuno) muHuMyMa JluOuxa (FO.JIubux, 1840). OTHOCUTENnbHOE NeiCTBHE
OTJEJIHOTO 3KOJOTMYECKOro (pakTopa TeM CHIIbHEE, UeM B OOJIBIIEH CTETIEHH 110 CPABHEHUIO C
JPYTUMH OIYyIIaeTcsl ero HexBaTka. 3akoH TosepanTHocTH Llendopna (B.Mlendopna, 1913).
JlumutupyromuM (GakTopoM MPOLBETAHUS MOXKET ObITh KaK MHHHMYM, TaK U MaKCHUMyM
HKOJIOTHYECKOT0 (haKTOpa, TMana3oH MeX 1y KOTOPbIMU ONPeeNsieT BeIUYHHY TOJIEPaHTHOCTH
(BBIHOCJIMBOCTH) OpraHu3Ma K JaHHOMY (hakTopy.

OTBeT cunTaeTCsl BEPHbIM Jake eciu GopMYITHPOBKHU OTJIMYAIOTCH OT U3J102KEHHBIX, HO
001 CMBICJI HE HCKAKEH.

3axoH TonepanTHocTy lendopaa: nuMuTUpyOIIMM (GaKTOPOM MPOIBETAHUS OpraHU3Ma
(Bua) MOXeET ObITh KAK MUHUMYM, TaK ¥ MAaKCUMYM 5KOJIOTMYECKOT0 BO3JAEHCTBUS, 1HaNa30H
MEXy KOTOPBIMH OIpENENsIeT BEIMYMHY BBIHOCIMBOCTU (TOJIEPAHTHOCTH) OpraHu3Ma K
JTaHHOMY (hakTopy.

OTBeT cunTaeTCsl BEPHbIM Jake eciu GopMYITHPOBKHU OTJIMYAIOTCH OT U3J102KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

[Tomynsimust  sIBNsieTCSL  3MEMEHTapHOM CTPYKTypoil Buaa, B (opMe KOTOpOH BHUJ
cylecTByeT B pupoje. OCHOBHBIMM XapaKTEPUCTUKAMU MOMYJISLUU SBISIFOTCS: MIOTHOCTD,
YHUCIEHHOCTh, POXKAAEMOCTb, CMEPTHOCTh, BO3PACTHOM COCTaB, XapaKTep paCIpeneIcHUs B
npejenax TEpPUTOPUU U TEMII POCTa.

OTBeT cunTaeTCsl BEPHBIM Jake ecau (OopMYJIHMPOBKH OTIHYAKOTCSH OT M3JI0KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.



199. MecTo, 3aHUMaeMOe BHJOM B OHOIICHO3€, BKIIOYAIOIIee KOMILJIEKC €ro OMOIEHOTUYSCKUX
cBsizeil U TpeboBanmii k pakropam cpeasl. Tepmun BBenéH B 1914 rony k. I'punnensiom u B
1927 rogy Yapae3zom OntoHoMm. B Hacrosimiee Bpems omnpeneneHue ['pruHHemIa IpUHATO
Ha3bIBaTh MPOCTPAHCTBEHHOW HUINEH, a ompeAeseHHe OJTOHA HAa3bIBAIOT TPOPHUECKON
HuIei. B HacTosiee BpeMst JOMHUHUPYET MoJelnb runepodbséma Jx. . Xartunncona. Moserns
IpeJCTaBIeHa KaKk N-MEepHBINA Ky0, Ha OCSX KOTOPOTO OTJIOKEHBI dKoJornueckue (akropsl. I1o
KaxaoMy (hakTopy y BUa €CTh JHana3oH, B KOTOPOM OH MOKET CyIiecTBoBaTh. Eciiu mpoBecTn
NPOCKIMH OT KPAaHHMX TOYEK AMANa30HOB KAKIOH OCH (PAaKTOPOB, MBI MOJIYYUM N-MEPHYIO
¢urypy, rae n - KOJIMYeCTBO 3HAYUMBIX JUIs BUAA IKOJIOTHYECKUX (DaKTOPOB
OTBeT cuuTaeTcsl BePHbIM JIaxke ecIi (pOPMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.

200.  CooOmecTBO OpPraHM3MOB, HCTOPHYECKH CIIOKHUBIIASACS COBOKYIHOCTb JKHBOTHBIX,
pacTeHuii, r(puOOB 1 MUKPOOPIaHU3MOB, HACETSIOIINX OTHOCUTEIIBHO OJTHOPOAHOE KU3HEHHOE
IPOCTPAHCTBO (ONpeNeNEHHBIA YYacTOK CYILU MJIM aKBAaTOPHUHM), CBA3AHHBIX MEXay co0oii, a
TaKXe OKpY’Karollel ux cpe1oil. bruoleHo3bl BO3HUKIM Ha OCHOBE OMOI€HHOI0 KpYroBOpOTa U
00ecrneynBaroT €ro B KOHKPETHBIX MPUPOAHBIX YCIOBUAX. DTO TUHAMHUYECKas, COCOOHas K
CaMOpPETryJIMPOBAHUIO CHUCTEMa, KOMIIOHEHTBbI KOTOPOH (IpPOJIyLEHTbl, KOHCYMEHTHI,
pelyLeHThl) B3auMOCBsizaHbl. OJMH M3 OCHOBHBIX OOBEKTOB HCCIEIOBAaHUSA HKOJIOTHUH.
HaunOonee  BaXHBIMH  KOJIMYECTBEHHBIMH  IIOKa3aTeNssMU  OMOLICHO30B  SIBJISIOTCSA
6unopazHooOpasue u Guomacca.

OTBeT cuuTaeTCsl BEPHBIM JIaxke eciu (PopMYJTHPOBKH OTINYAIOTCH OT U3J105KEHHBIX, HO
001mMii CMBIC/ He HCKAKeH.

201. Oprasm3mbl, ydYacTByIOIIME B CHMOHO3€, Ha3bIBAlOT CHMOMOHTamH. Hampumep,
CUMOMOHTAMHU SIBIIAIOTCS TpUO W BOJOPOCHb, O00pa3yloollue JUIIaliHUK, Oepéza u
noa0epE30BUK, MypEeHa M pbIOa-YMCTHIIBIINK, HACEKOMBIC-ONBUINTEIN M ONBUIIEMbIE HMHU
pacTeHus. a. ... . BHyTpuBHMIIOBas KOHKYpPEHLUS — COINEPHUYECTBO 33 PECYpPChl MEXITY
0Cc00SIMHU OJTHOTO BUAA. DTO BaXKHBIN (PaKTOP caMOPEryJIALUH B MOMYIISILHUH. ... XUITHUYECTBO
— THUI B3aUMOOTHOIIEHHWH, NpPH KOTOPOM TMPEICTABUTEIM OJHOTO BHJA IHUTAKOTCS
IPEeJCTaBUTEINISIMU JIPYTOTo BUJA.

OTBeT cunTaeTcsi BepHbIM Jiaxke ecIi (pOPMYTHPOBKH OTJIMYAIOTCH OT H3JI0KEHHBIX, HO
001Mii CMBICJI He HCKAKeH.

202.  BzauMmojeiicTBHE JXKUBBIX OpraHM3MOB C KOMIIOHEHTaMH Ouocdepsl (JuTochepoit,
aTMocdepoii, ruapochepoit) MPOUCXOIUT MyTeM OOMEeHa, NMUTaHUs, IbIXaHUS, BBIAEICHUS
IPOAYKTOB MeTabonu3Ma. Bece opraHu3mMbl HEOAMHAKOBBI ¢ TOUKH 3PEHUSI ACCUMUIISILIMA MU
BEIIECTB M SHEPruu. PacTeHUs HCMONIB3YIOT COJMHEYHYIO SHEPrHi0, OCYLIECTBIISAS MPOLECC
doTocuHTE3a, a JKUBOTHBIC MOTPEOISIOT OPraHUIECKHE BEIIECTBA, CO3JJAaHHBIC PACTCHUSIMUA —
¢dorocunTeTHKaMU. JKUBOTHBIE, B OTJIMYUE OT PACTEHUI U OAKTEPHiA, HE MOTYT OCYIIECTBIISATh
peakimu (GOTO- W XEMOCHHTE3a, a BBIHYXICHBI HCIIOIB30BaTh COJHEUHYIO DHEPTHUIO
OTIOCPEIOBAaHHO — Yepe3 OpraHN4ecKoe BELIeCTBO, Co3aHHOe (POTOCHHTETUKaMU. Bee xuBbie
OpraHu3Mbl MO Croco0y NHUTaHHWS MOXKHO pa3leIuTh Ha JBa Kiacca: aBTOTpPO(QHbIE U
reTepoTpopHbIE OPTraHU3MBI.

OTBeT cuuTaeTcsi BEPHbIM JIaxke ecii (pOPMYTHPOBKH OTIMYAIOTCSH OT U3JI0KEHHBIX, HO
001U CMBICJ HE HCKAKEH.

203.  KpyroBopoT BeIecTB — 3TO MepeMelIeHIE BenecTBa B ((OpMe XUMHUYECKUX FIIEMEHTOB U
UX COCIMHEHHH OT MPOAY-LIEHTOB K PeayleHTaM, Yepe3 KOHCYMEHTHI WK 0e3 HUX U OISTh K
npoayueHntam. Pactenus — aBTOTpoHbIE OPraHu3-Mbl, CIIOCOOHBIE B Iporecce (POTOCHHTE3a
CHHTE3MPOBATh Opra-HMUYECKUE BEIIECTBA M3 HEOPraHMYECKUX, IMO3TOMY HX Ha3bIBA-IOT
IPOAYLIEHTAMH, WA IPOU3BOIUTEISIMHU.



OTBeT cunTaeTCsl BEPHBIM Jake eciu GOpMYTHPOBKHU OTJIMYAIOTCHA OT U3J10°KEHHBIX, HO
001Ul CMBICJ He UCKAXKEH.

Tema 4.3

204.

205.

206.

207.

208.

Buocdepa — 310 061aCcTh, B KOTOPOI HAXOAATCS BCE )KUBBIE OPTaHU3MBI HA TUIAHETE 3eMIISI.
Boxa mnpakThyecku MOJIHOCTHIO HANOJHEHAa MMM, a B 3€MHOM KOpe pa3Hble CYIIECTBa
BCTpEUalOTCs Aake Ha riayouHe 1o 7 kM. ATMocdepa 3acesieHa 10 030HOBOTO CJIOsI, Jallblie
COJIHEYHBIE JIyUd U HHU3Kas TeMmIlepaTypa yOMBaIOT Bce kuBoe. BepxHss rpanuna ouocgepbl
nmpoxoauT B arMmocdepe, Ha BbicoTe B 15-20 kM oT moBepxHOCTH. [lanee 3akaHunMBaeTCs
O30HOBBII1 CIIOH, a 3a ero mpejeraMu KHU3Hb MOTUOAET OT COJHEUYHON aKkTUBHOCTHU. HuxHssA
rpaHulla HAXOJUTCS B 3eMHOM Kope (Jiutocdepe), mpoxoaut Ha riuyoune 3,5-7,5 km. Takoi
JUana3oH 00yCIIOBJIEH TeM, YTO TeMIepaTypa miaHeTsl JoxoauT 10 100 rpaxycos Llenbcus Ha
pa3HbIX TITyOHMHAX.

OTBeT cunTaeTCsl BEPHBIM Jake eciu GOpMYTHPOBKHU OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Ul CMBIC] He HCKAXKEH.

buocdepa -3T0 TEppUTOPHUS KU3HA W HOPMAIBHOTO CYIIECTBOBAaHHUS JIFOOOTO KHBOTO
opranusMa Ha 3emie. XKuth BHe Onocdepbl mpocTo HeBo3MoxkHa! Beap "Ono" - 310 *KU3HB,
3HAYMUT 3TO KUCJIOPOJ M BCE HEOOXOAMMBIC JUIsl JKU3HU BEIIeCTBA. Bce KUBbIE OpraHU3MBbI
HACBIIIAIOTCS KUCJIOPOJIOM: JIFOJIU, )KUBOTHBIE U BCE OCTaJIbHBIC, MOJIEPKUBAIOT CBOIO KU3Hb
HACBIIIEHUEM KUCIIOPOAOM. B nipyroii cpene opraHnu3m NpocTo HE BBIAEPIKUT U MOTHOHET.
OTBeT cunTaeTcs BEPHbIM /Ia:Ke ecId (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001IUIT CMBICJ He HCKAKEH.

JKuBoe BemiecTBO, WM OHOMacca, IIaHEeThl — COBOKYITHOCTh BCEX KHUBBIX OPTaHU3MOB,
ero poinb B ¢opMUpOBaHUU Ouocdepbl, B M3MEHEHHH Ta30BOr0 cocTaBa arMmocepsl, B
o0Opa3oBaHuM MOYBHI, THIpochepsl. XKuBoe BemecTBO — Hanbosiee aKTUBHBIN KOMIIOHEHT B
ounoctepe. BopineueHue opraHusmMamMu B KPYrOBOPOT OTPOMHONM MacChl MHHEpPaTbHBIX
BEILIECTB, HEMPEPHIBHOE MEPEMENICHUE BEIIECTB MEKY MTOYBOM, pACTEHUSIMU, )KUBOTHBIMU U
MHUKpPOOpPTraHU3MaMH.

OTtBeT cunTaeTcss BePHbIM /Ia:Kke ecu (POopMyYJIMPOBKH OTIHYAKTCH OT M3J10KEHHBIX, HO
001Ul CMBICJ He UCKAXKEH.

[TpOMBIIIIEHHOCTh, CEIBCKOE XO3AMCTBO M Jake OBITOBasl JEATEIHLHOCTh YEIOBEKa
MPUBOIAT K BRIOPOCY TOKCUYHBIX BEMIECTB B aTMOC(hEpy, BOJIHBIE U MIOYBEHHBIE 3arPs3HCHHUS.
DTO TPUBOJUT K W3MEHEHUWIO KIMMara, CHUKCHHIO KauyecTBa BOABI W TIOUBBI, a TaKXKe
YXYIIICHUIO YCIOBHH KH3HU JIJIS1 BCEX KUBBIX cyiecTB. Kimaccuueckuit mpumep — BBIOPOCHI
MapHUKOBBIX Ta30B, TAKUX KaK YIJIEKUCIBIN Ta3, METaH U OKCHJ] a30Ta, KOTOPhIE TIPUBOIAT K
r100aTbHOMY MTOTETUICHUIO U U3MEHEHHUIO KJIMMaTa.

OTBeT cunTaeTcsl BEPHbIM /Ia:Ke ecd (POPMYJIMPOBKH OTIUYAIOTCH OT M3J10KEHHBIX, HO
001Ul CMBICJ He HCKAXKEH.

DKOJIOTUYECKUI KPU3UC — 3TO YCTOMYMBOE HAPYIICHHE PAaBHOBECHUSI MEXKIY OOIIECTBOM
U TPUPOJOHM, 3aKioyarolleecs B JIETpalalliM  OKPYXKAlIIedW NPUPOAHOM cpenbl Hu
HECTIOCOOHOCTH TOCYIapCTBEHHBIX CTPYKTYp MPUHATH COOTBETCTBYIOUINE MEpPHI ISl TOTO,
9TOOBl PENINTh CO3/JABINYIOCS MPOOJIEMY M BOCCTAHOBUTH COCTOSIHHE OJIarompHsTHON
OKPYKarOILEH Cpebl.

OTBeT cunTaeTcs BEPHbIM /Ia:Ke eCJId (POPMYJIMPOBKH OTIUYAKOTCH OT M3J10KEHHBIX, HO
001 CMBICJI HEe HCKAXKEH.



209. MoXHO HaMETUTh JIBa IyTH PallMOHAIBLHOTO MPUPOAONOIb30BaHUA. IlepBblii myTh— 3TO
pasyMHOE COKpalleHHEe MOTPEOICHUS B aHTPOIIOT€HHBIX AKOCUCTEMAX M CEJIEKIUS )KUBOTHBIX
U PACTCHUM I IIOJIY4YEHUs BHUJOB C IIMPOKUM JAMAa30HOM CaMOpEryJupoBaHus, T.€.
HSKOHOMHO MCIIOJIB3YIOIIUX IPUPOAHBIA pecypc. BTOpoi nyThb— yBEIWYEHUE TOIO UM UHOTO
pecypca ImyTeM Ipupo1000yCcTpoicTBa, IPUAAHUS HOBOTO Ka4eCTBa PECypCy.
OTBeT cunTaeTCsl BEPHBIM Jake eciu GOpMYJITHPOBKH OTJIMYAIOTCH OT U3J10:KEHHBIX, HO
001Mii CMBICJ He HCKAKeH.

Tema 4.4

210.  AxTpomnoreHHble (aKTOPhI, OKa3bIBAIOIIME BIWsSHHE Ha Owocdepy, BKIHOYAIOT B ceOs
pa3iuyHble BHJbI 3arpsA3HEHUs] OKpPY)KAIOIIeW Cpelbl, OMYCThIHHBAHHE, BHIPYOKY JIECOB U
JETPAJIAlAI0 TIOYBBI, PACTYIIYI0 ypOaHW3alMi0 M HHIyCTpHATU3anuio0. [IpoMblnuieHHOE
MIPOU3BOJICTBO, BpPEIHBIC BBHIOPOCHI M OTXOMBI, CEIBCKOE XO3SHWCTBO C HCIOJIb30BAHUEM
XUMHUYECKHUX yIOOPCHHI W TIECTHIIMIOB — BCE 3TO MPUBOJUT K HETATUBHBIM ITOCIICICTBUSAM
it Ouocepsl, TAKMM Kak U3MEHEHHE KITMMara, CHIDKEHHEe Onopa3zHoo0pas3usi, yHHUTOKECHHUE
9KOCHCTEM U BEIMHPAHUE BUJIOB.

OTBeT cUNTaETCSl BEPHBIM Ja:Ke ecii (opMYJIHMPOBKH OTIUYAKTCS OT H3JI0KEHHBIX, HO
001IUIl CMBICJ He HCKAXKEH.

211.  AnTpomoreHHOE BO3ACHCTBHE Ha COCTABIIIOUIME aTMOC(hEpbl — 3TO HapYIICHHS
BEIIECTBEHHO-D)HEPreTUYECKOro OanaHca B arMocdepe TMOJ BIUSHUEM AaHTPOIOT€HHOMN
JESTEIIbHOCTH, BBIPAKAIOIIECIHCS B M3MEHEHUHU TNI00aIbHONM SHEPTeTUKU 3eMIIU B pe3ysbTare
HAKOIUICHUS YTJIEKHCIIOTO Ta3a, YMEHbIIEHUS IUIOTHOCTH O30HOBOTO SKpaHa, 3arpsi3HEHUS
aTMoc(depsl T.H. OTEIUISIONUME razaMu (MeTaHoM, (ppeoHaMu), MpsIMOTO BHIOpOCaA TeIUIa U JIp.
BUJIOB SHEPTUU.

OTBeT cunTaeTCsl BEPHBIM Ja:Ke eciid GOpMYJIHPOBKHU OTJINYAKTCH OT M3JI0KEHHBIX, HO
001U CMBICJ HE HCKAXKEH.

212. Bo3jaciicTBHE UYEIOBEUECKOM JCATENLHOCTH HAa TUApochepy CIOCOOCTBYeT ee
3arps3HEHUI0 W W3MEHEHHWIO CBOWCTB MPHUPOJHBIX BOJ, B TOM YHCJIC HApYIICHHE WX
nupkymsimuu. B ortimume ot atMmocdepsl, ruapocdepa crmocobHa K - HAKOIUICHUIO
3arps3HSIONNX COSAMHEHUI B COCTABE BOJHBIX MAacCC, JIOHHBIX OTJIOKEHUSX, IMAIIEBBIX METSTX
BOJIHBIX OpPraHu3MoB. [IpOMCXOUT HAKOIJICHWE B BOJOEMAX, JJOHHBIX OCAIKaX, OPTaHU3Max
pBIO ¥ MOJUTFOCKOB TIECTHITH/IOB M TSDKEJIBIX METAJUIOB, TIOCTYITAIOIINX B BOJOEMBI CO CTOKAMU
IIAXTHBIX, CEJIbCKOXO3SMCTBCHHBIX, WHIYCTPHAIBHBIX BOJ. Ha Hee HEraTMBHO BIUSET
3arpsi3HEHUE HE  TOJBKO XHMHYCCKHMH  BEIISCTBAMH, UYXKJBIMH  OHOJOTHYECCKHM
KpyroBOpOTaM, HO M YPEe3MEpPHOE TOCTYIUICHWE OPTaHWKH, BBI3BIBAIOIIEE IBTPO(UKAINIO
BOJIOEMOB. UWHKEHEpHass AEATENbHOCTh YeJIOBEeKa HapyllaeT eCTECTBEHHBIH COCTaB W
MUPKYJSAIUI0 TPUPOIHBIX BOjA. Hampumep, aHTPOIOTEHHOE MOTEIICHHE KIMMAaTa MOXET
YBEJIMYUTH TEMIIEPATYPy MPUIIOJSIPHBIX TEPPUTOPHIA U CTIOCOOCTBOBATH HCUE3HOBEHUIO JIHJIOB
ApPKTHYECKOTO U AHTAPKTHYECKOTO peruoHoB. [Ipu 3TOM ypoBeHb OKeaHa MOXKET MOTHSATHCS
Ha 4-5 M u Gonee. [TocTpoiika KPyMHBIX THAPOTEXHHUUYECKUX COOPYKEHHH YMEHBIIAET CTOK
PEUYHBIX BOJ U BEIHOC aJUTFOBHAIBHBIX OTJIOKEHHH B YCThS PEK. DTO CIOCOOCTBYET OBICTPOMY
pa3pylIeHuio eJIbT U OeperoB 3a cueT MOPCKOH aOpasuu. Pa3zbop BOIBI KPYMHBIX peK Ha
OpOIlleHHEe TPUBEN K Jerpafallii BOJHBIX 0AacCEHHOB BHYTPEHHETO CTOKA, U3MEHEHHUIO UX
MUHEpATU3aI1H.

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GOpMYTHPOBKHU OTIHYAIOTCH OT U3J10KEHHBIX, HO
001U CMBICJ He HCKAXKEH.

213. Jlurocdepa - TBepmas obosouka 3emsin MontHOCTHIO 50...250 kM. B mutocdepy Bxoaut

3eMHas Kopa TOJIMMHON 5..60 KM Ha KOHTMHEHTaX, a TakKe€ Ha JHE OKeaHOB. YacThio



O6uocdepsl ABIAETCS TOJBKO BEPXHSS YaCTh 3€MHOM KOPHI (JIUTOOMOC(epa) MOIHOCTHIO 2...5
KM. B pesynpTare MOIIHOTO BO3JCHCTBHS TEXHHYECKHM BOOPYKEHHOTO OOIIecTBa Ha
OKPY’KaIONIYI0 cpeay JinToonochepa UCIBITHIBAET Hanbosee cuiibHOe peodpazoBanue. OHa
noABEPracTcsa 3arpA3HCHUIO W 3aCOPCHUIO PA3JIMYHBIMU MNPOMBIINUICHHBIMU U 6BITOBBIMI/I
OTXOJJaMM, B3pBIBACTCA, INepepadaThIBa€TCs HAa MeCTE€ WM YBO3HUTCS, PacCEUBaETCs,
BBIJTyBA€TCsl, Pa3MbIBACTCS, MIOKPHIBACTCS BOJOH, achaibToM, OETOHOM, KaMHEeM. B nepByro
ouepeab MPOUCXOAUT 3arpsiI3HEHUE TIOYBBI KaK HanOoJiee JOCTYITHOTO JIEMEHTa JTUTOC(EPHI.
OTBeT cuUuTaETCSl BEPHBIM J1a:kKe eciu GOpMYJIMPOBKH OTJIHYAIOTCS OT U3J105KEHHBIX, HO
00U CMBIC]T He MCKAKEH.

214, K npsmomMy BO3JEHCTBUIO OTHOCATCS: 1) CIijIomIHas BeIpyOKa JIecoB; 2) JICCHBIC TTOXKAPhI U

BBDKUTAHUE PACTUTEIBHOCTH, 3) YHMYTOXKCHHE JIECOB M PACTUTEILHOCTH IPH CO3JaHHU
X03SIMCTBEHHON MH(PPACTPYKTYPHI (3aTOIJICHHUE TIPU CO3JIAaHUH BOJAOXPAHHJIHIL, YHHUTOXKCHHE
BOJIM3M KaphepOB, MPOMBINUICHHBIX KOMILUICKCOB); 4) YCHIMBAIOIIUKNCS TpPEcC TypHu3Ma.
KocBeHHOE BO3JICHCTBHE - TO U3MEHEHHUE YCIOBUI OOUTAHUS B pe3yabTaTe aHTPOIIOI€HHOTO
3arps3HEHUS] BO3JyXa, BOJbI, NPUMCHEHUS IECTHIHUIOB W MHUHEPAIBHBIX YIOOPCHHIA.
OnpeneneHHoe 3HaUEHUE UMEET TaKXKe MPOHUKHOBEHUE B PACTUTENIbHBIE COOOIIECTBA YYKABIX
BUJIOB PACTeHUI (MHTPOAYIICHTOB).

OTBeT cunTaeTCsl BEPHBIM Ja:ke eciu GOpMYTHPOBKHU OTJIMYAIOTCHA OT U3J10:KEHHBIX, HO
001IUIf CMBICJ He HCKAXKEH.

Tema 4.5

Knaccudmkaumsa cakropos npeacrasneHa Ha pucyHke 1.

‘bﬂl\'lupbl Cpelbl, BINAIOMINE HA 310POBbE 1€10BERA

Dusneckne: Xuvireckue: buoaorueckue:
KTIMATIYECKIlE: = TAACIBIC METATTH — BHPYCHBIE
MeXaHo- TMeCTIHIILIE 1 YIOOPEHNA. ~ GakTepiaThHbie
AKYCTHYECKIIR - SIOXHMIUKATH! napasTapHbie
YVIEKTPOMATHITHBIE (reBMIHTH)
HATYYeHNS : - rpuGkoBsie
HOHIBNpYOMIe 1eKAPCTBEHHBIE nHexmm

215 avaeHns npenaparsl

OTBeT cuuTaercsa BEPHBIM Ja’Ke€ €CJIN (l)OpMyJII/IpOBKI/I OTIMYIAKTCA 0T M3JI0KCHHbIX, HO

O0IIMIT CMBICJI HE MCKAKEH.

216.  Ha coBpeMeHHOM 3Tare B KPYIHbIX ropofax Mupa c)opMHpPOBaHA HOBAs SKOJIOIHYecKast

cpena, rae HaOMIOmaeTcsl BbICOKAash KOHIIGHTpAllMsS aHTPOMOTEeHHBIX (akTtopoB. K Takum
dakTopaM MOXXHO OTHECTH 3arpsi3HEHHE BO3/yXa, IMOYBBI, BOJBI TOPOJAA, BHICOKUN YPOBEHb
[IyMa, 3JIEKTPOMArHUTHBIE M3JIYYeHUS, KOTOPBIEC SBIISIFOTCS HEMOCPEICTBEHHBIM TPOIYKTOM
WHIyCTpUaau3auuu. Jlpyras cocTaBisiiollas KOMIUIEKCHOTO BO3JECUCTBUS Ha aJanTaluio
YeJI0BEeKa B TOPOJI€ — COIIMOKYJIBTYPHAS Cpelia.

OTBeT cunTaeTcs BEPHbIM JIa:Ke ecId (POPMYJIMPOBKH OTIUYAKTCH OT M3J10KEHHBIX, HO
001U CMBICJ He MCKAKEH.

217. AIIaHTaI_II/IH YCJIOBCKA - 3TO IIPOLECCC, B PE3YJIbTATC KOTOPOro OpraHu3M IOCTCIICHHO

218.

npuoOpeTaeT OTCYTCTBOBaBIIYI0 paHEEe YCTOWYMBOCTh K OINpeAeNieHHbIM (akTopam
OKpY’Kalollel cpesibl U TaKUM 00pa3oM MoJydaeT BO3MOXKHOCTD JKUTh B YCIIOBUSX, pPaHee He
COBMECTHMBIX C KHU3HBIO, M pelIaTh 33/1a4, paHee Hepazpemmnmele. MTak, Mex1y 4eI0BEKOM
U OKpy’Karolied cpeIod ecTb rapMOHMYHOE €AMHCTBO. Bce ycioBus cpensl, (akTopsl
OKpY’Karolllel cpeJibl TAK)KE y4aCTBYIOT B (POPMHUPOBAHUU 3[I0POBBS UEIOBEKA.
OTBeT cunTaeTCsl BEPHBIM Jake ecau GOpMYTHPOBKH OTJIMYAITCH OT U3J105KEHHBIX, HO
001Mi CMBICJI He HCKAKeH.

®dusnueckass AaKTUBHOCTb — BaXKHEHINAs COCTABIAKOIAs 310poBbs  PerymspHas
¢u3nyeckas akTUBHOCTb CIIOCOOCTBYET HE TOJIBKO YKPEIJIEHUIO U COXPAHEHMIO 3/10pOBbs, HO U



JIOCTOBEPHO CHIDKAET PHUCK Pa3BUTHS BAXKHEHIINX COIMAIBLHO- 3HAYUMBIX 3a00JICBaHUIA:
nuabera Il tuna, paka, runepronuu. dusnueckas aKTUBHOCTh OKa3bIBA€T B JIOJITOCPOUYHOM
MEPCIEKTUBE MOJIOKUTEIFHOE BIMSHUE HA 30POBbE, U YAyUIIAeT KaueCTBO KU3HH.

OTBeT cunTaeTCsl BEPHBIM Ja:xke eciu (GopMyJTUPOBKH OTIHYAIOTCH OT U3J10:KEHHbIX, HO
001U CMBIC]T He HCKAKEH.

Tema 5.1

219.  OcHOBHBIMHU HaIpaBJIECHUSIMU OMOTEXHOJIOTUN SIBJIAIOTCA MEAULIMHCKOE
(papmanieBTHUECKAs,, HIMMYHHAsI ); CEIbCKOXO03HCTBEHHOE (BETEpUHAPHAS, PACTEHUEBOJICTBO);
NPOMBINICHHOE (TIUIIEBast, JIETKas, XWUMHYECKas IPOMBIIUICHHOCTh, JHEpPreThdeckKas);
9KOJIOTHYECKOe (OYHMCTKA CTOYHBIX BOJ, MepepadoTka OTXoa0B H Jp.). OTBeT umMTaercs
BEPHBIM, €CJIM CO/IEPKUT He MeHee JIByX BapHAHTOB.

220.  T'ennas umxenepus; - Knerounas umxenepus; - KnonupoBanue. C moMoIIb0 METO/I0B
KJIETOYHOW M TEHHOW WHXXEHEPUH BO3MOXKHO IOJIYUEHHE HOBBIX BBICOKOMPOIYKTHBHBIX
OPOAYLEHTOB OEIKOB W MENTHIOB YeNOBEKa, AaHTUIEHOB, BHPYcOB U 1p. Pa3Butue
TCHCTHYECKON W KJICTOYHOH WH)KEHEPHM TIPUBOAMT K TOMY, YTO OHOTEXHOJOTHYCCKAs
MIPOMBIIIJICHHOCTh BCE IIMPE 3aBOEBHIBAET HOBBIE 00JIACTH POU3BOCTBA.

OTBeT YnTaeTCsA BEPHBIM, €CJIM COJEPKUT He MeHee IBYX BAPHAHTOB.

221. OObeKTbl OMOTEXHOJOTUM MHOTOYHCIEHHBL. JTO OHOJOrHYecKHe OOBEKThl (KHUBBIC
OpPTaHU3MBI), TIPOIECCHI B CUCTEMAaX U TEXHOJIOTHUAX ((PU3UKO-XUMHUYECKHE, OMOXUMHUYECKUE U
Ip.), pe3yNbTaThl U3MEHEHUI B OMOTEXHOJIIOTUYECKUX cUCTeMax (BbLAECIEHUE SHEPTUU, CUHTE3
U JIeTpajaiys BEUIeCTB, UX B3aUMOCHCTBUE, (OPMUPOBAHNE HOBBIX CBOWCTB U JP.), METOJIbI
uccienoBanus ((HpU3HOIOTHYECKHEe, OPTaHOJNIENITUYECKUE U Jp.), & TaKXKe KaueCTBO TOTOBOM
NPOAYKIMH (CTPYKTYpa, COCTaB, IHIEBast U OMOIOTHYeCcKast IEHHOCTh U Jp.).

OTBeT UuTaeTCS BEPHBIM, €CJIH COJIEPKUT He MeHee IBYX BapHAHTOB.

222.  BUOTEXHOJOTHsS - ATO HOBas W TepeaoBas JUCIMILIAHA, KOTOpas BMEIIUBACTCS B TE
o0nacTv, KOTOpbIE paHbIIe Ka3aluCh HE3bIONEMBIMU. OJTO HEU30E€KHO MPHUBOIUT K
BO3HMKHOBEHHUIO MHOKECTBA dTHYECKUX MpobieM. OmHa W3 OCHOBHBIX dTHYECKUX MPOOIeM
OMOTEXHOJIOTHH CBsi3aHa C KJIoHHpoBaHHEeM. CyYIIECTBYIOT CIOPbl O MOPAJIbHOM AaCIEeKTe
KJIOHUPOBAHMsI, BO MHOTHX CTpaHaX KIIOHWPOBaHHE YEJIOBEKa 3aIPEICHO Ha TOCY1apCTBEHHOM
ypoBHe (Hampumep, B Anonuu u ®@paniun). J[Be OCHOBHBIE LIE€JH KIOHHPOBAHUS YEIOBEKA -
TepaneBTHUECKass  (CO3/laHUe TOHOPCKUX KIETOK) M PeNpoayKTHBHas. PernpoaykTuBHOE
KIIOHHUPOBAHHE 3aMPEIeHO B OOTBIIMHCTBE CTPAH W3-32 MHOTUX dTUYECKUX U HACJIEICTBEHHBIX
npobiieM. Kion Oyzner umeTh TOT e T€HOTHUI, YTO M €ro OpUTHHal, HO OyayT JU OHU
neiictButensHo moxoxku? Kak wupeHtudunupoBaTe NOJAEH B MHpe, T/e KIOHUPOBAaHHE
paspemieno? Bb3oBeT 1M KJIOHMpOBaHHWE KCeHO(POOCKHME HACTpoeHus B oOmiecTBe?
IOpunuyeckue BOMpOCHI, Kacalolecs pojd KJIoHAa B OOIIecTBE, a TaKkKe €ro
B3aWMOOTHOIICHUH C OPUTHHAIIOM, JIO0 CHX TIOP HE PEIICHBI.

OTBeT cunTaeTCsl BEPHbIM Ja:Ke ecid (OPMYJIHPOBKHU OTJINYAIOTCH OT U3JI0KEHHBIX, HO
001IMIA CMBICJI HE HCKAMKEH.
Tema 5.2

223.  TlpombInUIeHHas OWOTEXHOJOTHS OOBEAMHSIET B ce0e XHMHIO, MOJICKYJISPHYIO U
MUKPOOHOJIOTHIO C TMPUKIATHBIMUA HAayYKaMU I UCTIONB30BaHUS MUKPOOPTaHU3MOB, KIIETOK,
TKaHEl W TEHOB C TENIbI0 TPOBEACHUS TEXHOJIOTWYECKHX TIPOILECCOB  Pa3TUIHON
HATPaBIEHHOCTU. DTa 00JIACTh UCCIIEIOBAHUI SBISETCS OJHOM M3 Hanboliee MePCIeKTUBHBIX
CEeTONHS, M TO3BOJIIET HE TOJIbKO M3MEHSTh W yIyd4IllaTh XapaKTePUCTUKH BEUIECTB, HO U
CO3MaBaTh HOBBIE MHUKPOOPTAHM3MBI C YHUKaJIbHBIMH  (QYHKOHSIMH. JOCTHXKEHUs
OMOTEXHOJIOTHH YKOHOMHYECKH W JKOJOTMYECKH BBITOJHBI, YTO BEAET K €€ IMHPOKOMY
pacmpoCTpaHEHHUIO MPAKTUYECKH B KKIOW OTpaciu — OT HedTenepepaboTKU 10 CebCKOTo
XO0341CTBa.

OTBeT cunTaeTCsl BEPHBIM Ja:Ke eciu GOpMYTHPOBKH OTIMYAIOTCH OT U3J10KEeHHBIX, HO
001 CMBICJI HE HCKAKEH.



224.  BUOTEXHOJOTHS CErojHs pa3BUBaeTcs OypHbIMH Temnamu. Kak Hayka, oHa H3y4aer
BHEJ[PEHHE IPOU3BOJICTBEHHBIX IPOIECCOB, B OCHOBE KOTOPBIX JIGKHUT IPAKTHUIECKOE
UCTIOJIb30BAaHUE MUKPOOPTaHU3MOB, BCEBO3MOXKHBIX OMOJOTMUYECKUX CHCTEM. JTO HE TOJBKO
pacTUTENbHBIC WM KMBOTHBIC TKAHH, HO M MpoTomiacTel, pekomObunantueie JJHK, a Taxoke
MOJTHOCTHIO T€HETHYECKH MOAU(DUIIMPOBAHHbIE OpraHu3Mbl. OCHOBHBIMH HAIPaBICHUSIMU
pa3BUTUS OWOTEXHOJIOTMH CYMTAIOTCS: CO3JaHHWE HOBBIX BHJIOB NPOAYKTOB IHUTAHUS U
KUBOTHBIX ~KOPMOB, TIPOM3BOJCTBO UX; BBIBEJICHHWE HOBBIX IITAMMOB IOJE3HBIX
MHKpPOOPTaHU3MOB; CO3/JaHUE HOBBIX MIOPOJI )KUBOTHBIX; BBHIBEJICHNUE HOBBIX COPTOB PACTECHUIA;
CO3/IaHME W TPUMEHEHHWE MPEnapaToB IO 3aIIUTE PACTEHUH OT OONe3HEH W BpeauTeseH;
HNPUMEHEHHE HOBBIX OMOTEXHOJIIOTMYECKUX METO/IOB I10 3aIIUTE OKPYKAIOIIEH CPebl.

OTBeT YnTaeTcsA BEPHBIM, €CJIM COEPKUT He MeHee ABYX BapHAHTOB.

5.2 llpumepsbl OLIEeHKN NMPAKTHYECKUX 3aaHU

I1. 3. Nel. Tema 1.2. CTpyKTypHO-(PYHKIIHOHAJIbHAS OPTraHU3ALMS KJIETOK.

1. CtpoeHue KIETKU NPOKAPUOTUIECKON U DYKapUOTUUYECKOM (pacTeHus, >KUBOTHbIE, TPUOBI) U
KJIETOYHBIE BKJIFOUEHUSI.

2. 3anonHeHune TaObIUIbl «CpaBHUTE CTPOSHUE KIICTOK dYKapHUOT | Ipokapuot» [Ipencrasienue
uH(popMaluu B TaOJIMYHON opMe crocOOCTBYET CHUCTEMATU3ALMU 3HAHUH U JTy4IlIEMY
3alIOMUHAHHIO U U3YYCHHIO.

3. [loaroroBka MUKpOMpENaparTos,

4. HaGnroieHre MUKPOTIPENapaToB C MOMOIIBI0 MUKPOCKOIIA U BBISIBIICHUE PAa3INYUi MEXKIY
n3y4aeMbIMH 00bekTamMu, DOpMUPOBATH YMEHUE MOJIb30BATHCS MUKPOCKOIIOM.
5.®opMyIupOBaHUE COOTBETCTBYIOIINX BBIBOJOB.

I1. 3. Ne2. Tema 1.2. CTpyKTYpHO-()yHKIMOHA/IbHASI OPTaHU3aLMs KJIETOK.

1.BupycHble u OakTepralibHble 3a001€BaHMUS.

2.00m11e NpUHIMIBI UCTIOIb30BaHUS JIEKAPCTBEHHBIX BeliecTB. OCOOEHHOCTH TPUMEHEHUS
AHTUOMOTHKOB.

3.IlpencraBieHne YCTHBIX COOOLIECHUHN C MPEe3eHTALMEH, TOATOTOBICHHBIX 110 MEPEYHI0
MCTOYHUKOB, PEKOMEHI0BAHHBIX IIPENOAABATEIEM.

4. ITpodmmakTiHyeckre Mephl MPeAyNPEkICHHs BUPYCHBIX U OaKTepUaJIbHBIX 3a00JIEBaHU.

I1. 3. Ne3. Tema 1.3. CTpyKTYpHO (QPyHKIIHOHAIbHbIE (PAKTOPBI HACIEICTBEHHOCTH.

1. IIpuHUIMTT KOMITJIEMEHTapHOCTH U mpaBuiio Yapradgda. Hayuuts cTyA€HTOB NIPUMEHSATh
TEOPETUUECKHE 3HAHUS Ul PELICHNUs 3a1a4 110 TaHHOM TeMe.

2.Pemienue 3aaa4 Ha ONPEIEIEHUE MTOCIEA0BATENbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME.
3. Pemienue 3a1ay Ha onpeziesieHue MociieJ0BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHCIIOT, B CIIydae
U3MEHEHHUs nocuenoBarenbHocTH  Hykiaeotnaos JHK. dopMmupoBars ymeHue cpaBHHUBATH U
AQHAJIU3UPOBATh.

I1. 3. Ne4. Tema 2.3. OHTOreHe3 pacTeHuil, ;)KWNBOTHBIX H YeJI0BEKAa

1.OcHOBHBIE CTaJ K YMOPHOHAIBHOTO Pa3BUTUs opranu3mMa. OGopMHUTh 3Tanbl SMOPUOHATILHOTO
pa3BUTHs B Tabnwuile: «IMOpHOHATLHOPAa3BUTHEY.J[JTs 3aTI0THEHNS TaHHOW TaOJIUIIBI TPEOYIOTCS
3HaHUS, I[IOJy4eHHbIE CTYACHTAaMH U3 Yy4eOHBIX MOCOOM 1O cXxemMaM U OOBSICHEHMH
npenoaaBaTens .

2.IToctamOproHanbHbIN nepruoa. CTaguu MocTIMOPHUOHATIBLHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. [IpsMoe u Henpsimoe pa3BUTHE.

3.buonoruueckoe crapeHUe U CMEPTh.

I1. 3. NeS. Tema2.4. 3aKkOHOMEPHOCTH HACJIEIOBAHUS.



1.IIpogomxenue GopMHUPOBAaHUS Y CTYICHTOB YMEHUN TOJIb30BaThCS TEHETHUECKOU
TEPMUHOJIOTHEN ¥ CUMBOJIMKON. OTpabaThiBaTh YMEHUS PEILIATh 3a/1a4d HA TUIIbI CKPEIUBaHUH.
2.Penienue 3a7a4 Ha OnpeiesieHne BEPOSITHOCTH BO3SHUKHOBEHUS HACJIEICTBEHHBIX MTPU3HAKOB
IPA MOHOTHOPUIHOM CKpemrnBaHuu. COCTaBIIEHUE TeHOTHITMYECKUX CXEM CKPEITUBAHUN

3. Petrenue 3a1au Ha omnpe/eneHrue BEpOATHOCTH BOSHUKHOBEHUSI HACIEICTBEHHBIX PU3HAKOB
Opu JUTHOPUIHOM U TOIUTUOpUIHOM cKpenuBaHusaX. CocTaBleHne TeHOTUITMYECKUX CXEM
CKpeIIMBaHUI

4. Pewienue 3aa4 Ha aHAIU3UPYIOIIEE CKPEIIMBAHUE U HETIOJHOE JOMUHUPOBAHUE
ckpemuBanusx. CocTaBieHUE TeHOTUITMYECKUX CXEM CKPEIMBaHUH.

II. 3. Ne6. Tema 2.5. CuenJieHHOe HacJiel0BaHHe PU3HAKOB.

1.ITpomomxars GOpMUPOBATH Y CTYACHTOB YMEHUW TOJIB30BATHCS TEHETHYECKON
TEPMHUHOJIOTHEN ¥ CUMBOJIMKON. OTpabaThiBaTh YMEHHS PEIIATh 33/1a4d Ha TaHHYIO TEMY.
2.3akonbl T. Moprana. CrienieHHOe HacleJOBaHUE TEHOB,

3.Hapymenue cuenienus.

4. Pemenue 3ajad Ha onpezesieHue BEpPOSTHOCTH BO3ZHUKHOBEHUS HACIIECTBEHHBIX IPU3HAKOB
IIPH CLIEIUICHHOM HaciegoBaHuu. COCTaBICHUE TEHOTUIIUYECKUX CXEM CKPEIIMBAHUA.

I1. 3. Ne7. Tema 2.6. 3aKoHOMEPHOCTH U3MEHYMBOCTH.

1.ChopmMupoBath y CTyJICHTOB 3HAHHSI 00 OCHOBHBIX METOJaX M3YYCHHS HACIICICTBEHHOCTH
YeJIOBEKa; MO3HAKOMUTH CTYJICHTOB C METOJAAMH JICYCHUS U MTPEAYIPEKICHUS HEKOTOPHIX
HACJICICTBEHHBIX 0OJIe3HEH YeTI0BeKa.

2.MI3MeHYMBOCTh MPU3HAKOB. BHJIbI NI3MEHUNBOCTH: HACJICICTBCHHAS U HEHACIICICTBCHHAS.

3. Buasl MyTanuii ¥ npuYuHBI BO3HUKHOBEHUS.

4. Pemenue 3a1a4 Ha Onpe/ielieHne TUTIA MYTaIliH MPYU Tiepeade HaclleCTBEHHBIX MTPU3HAKOB,
COCTaBIIEHNE TEHOTUITNYECKUX CXEM CKpEIIBaHUS.

I1. 3. Ne8. Tema 4.2. Ilonyasuus, coo611ecTBA, IKOCHUCTEMBI.

1. XapakTepucTuka Nomyssuil, Coo0IIeCTB, IKOCHUCTEM.

2. CTpyKTypHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
3Tpoduyeckue 1enu u ceTH.

4.9Kkonoruueckue Mupamu/Ibl.

I1. 3. Ne 9. Tema 4.2. Ilonyasiuus, cood1IecTBA, IKOCUCTEMBI.
1.KpyroBopoT BelecTB ¥ MOTOK YHEPTUU B IKOCHCTEME.

2.3aK0H MUPAMUIbI SHEPTUU WIH 3aKOH JIeCSITH porieHToB P. JInunnemana
3.Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM MO IEPEHOCY BEIIECTBA U

DHEPTUHU B SKOCUCTEMaX C COCTaBJICHHWEM TPO(YHUUIECKHX IIeTIel 1 MUpaMuI OMOMacChl U
SHEPIHUu.

I1. 3. Ne10. Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouocdepy.
1.CoBpemeHHOe BO3/eiicTBHE UenoBeKa Ha OMocdepy U mpoOaeMbl yTHIU3AIH
MPOMBIIIJICHHBIX OTXOIOB;

2.Coco0bl yTHIM3AIUH POMBIIIIEHHBIX OTXO/IOB.

3. 3anonHeHue TabIUIbl «XapaKTePUCTUKU CIIOCOOO0B MEPEepadOTKU OTXOJIOBY.

II. 3. Nel1. Tema4.5. Biausinue coumajbHO-IK0JI0IrH4ecKuX akTOpOB HA 310POBbE
YyeJ10BeKa.

1.DakTOpBHI, MOJIOKUTENHFHO U OTPULIATEIBHO, BIUSIONINE HAa OpraHu3M 4yenoseka. [Ipobiaema
TEXHOTE€HHBIX BO3JCHCTBUI Ha 30POBbE UEJIOBEKA (JIEKTPOMArHUTHBIE 110JIsA, OBITOBAst XUMHUS,
M30BITOYHBIE IITYMBI, pAUAIUs U T. ).



2. Anantanusi opraHiu3Ma 4esioBeka K (hakTopaM OKPYKaroIIeH CpeIbl.

3. [puHIUIIEI GOPMUPOBAHUS 3TOPOBBE COESPETAIOIIETO MMOBEICHUSI.

4. BUOXUMHYECKHE aCIIEKTHI pallMOHAJIBHOI'O IMTUTAHUS.

5. YMcTBeHHas paboTOCIIOCOOHOCTD Y CTYAEHTOB. MccnenoBanne yMCTBEHHOM
paboTOCIIOCOOHOCTH Y CTYICHTOB.

I1. 3. Ne12. Tema5S.1. BHOTeXHOJIOTHMH B KH3HH KaKI0r0.

1.OcHOBHBIC HAIIPaBJICHUS COBPEMEHHON OMOTEXHOJIOTHUH.

2.Metoabl OMOTEXHOJIOTHUH.

3.IIpeumyriecTBa OMOTEXHOJIOTHH TIEPE]T TPAAUIIMOHHBIMUA BUIAMH TEXHOJIOTHA.
4. O0BEKTH OMOTEXHOJIOTHH.

4 DTrKa OMOTEXHOJIOTHUECKUX U TeHETHUECKUX IKCIIEPUMEHTOB.

I1. 3. Ne13. TemaS.1. BHOTEXHOJIOTHH B JKH3HH KaKI0I0.

1. Keiicbl Ha aHAM3 HHPOPMAIIMKM O HAYYHBIX JOCTHKCHHSIX B 00JIaCTH FeHETHUECKUX
TEXHOJIOTHil, KIIETOYHON HHKEHEPUH, MUIEBBIX OMOTEXHOIOTHA.

2.Ponp 1 mepcrneKTUBBl TeHHOM MHXKEHEpUs B OMOTEXHOJIOTHH.

3.PoJib KJI€TOYHOM MHKEHEPUU

4. CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHUS MUIIIEBON OUOTEXHOIOTHH.

3amura Keiica: mpeICcTaBIeHUe Pe3yIbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAIUEH ).

II. 3. Ne14. Tema 5.2.1. BHOTEeXHOJIOTHH B IPOMBIIVICHHOCTH.

1.Pa3BuTHE NPOMBIIIIEHHOW OMOTEXHOJIOIMH U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKA,
2.BzanmojielicTBHE MPOU3BOJICTB C OKPYIKAIOIICH Cpeoi.

3.be30TX01Has TEXHOJIOTUS TOJIYyYEHHUS TOTOBOTO IPOAYKTa

4.Keiicel Ha aHanU3 UH(OPMALMK O Pa3BUTUU IPOMBIIIJIEHHON OMOTEXHOJIOTUH (110 TPYyIIaM).
3amura Keiica.

I1. 3. Ne15 Tema 5.2.2.CouMajibHO-ITHUECKHE ACHEKTbI OMOTEXHOJIOTHi
1.DTHueckre aciekThl pa3BUTUS OMOTEXHOJIOIMI U IPUMEHEHHUE UX B KU3HHU YEIOBEKa, MOUCK U
aHaJIM3 UHQOPMAIMK U3 Pa3INYHbIX UCTOYHUKOB.

2.3anonaenue Tabnui. «buorexnonoruu — 3710...», «Kionuposanuey. [lpencrasnenne
uH(popMaluu B TaOJIUYHON opMe criocoOCTBYET CHUCTEMATH3AMU 3HAHUH U JTy4IlIeMy
3allOMUHAHUIO U U3YUYEHUIO.

3. Keiicbl Ha aHanu3 MHGOPMAIMK 00 ITUYECKHUX acleKTaxX pa3BUTHs OMOTEXHOJIOTHi(TI0
rpymnmnam) 3ammTa Kekca:

II. 3. Ne16-17. TemaS.2.3. BUOTEXHOJIOTMH M TEXHUYECKHE CUCTEMBbI.

1.Pa3BuTHE OMOTEXHOIOTHI C MPUMEHEHHEM TEXHUUECKUX CHUCTeM (OMOMHXKEHEepHs,
6uonHpopmaTrka, OMOHMKA) U UX IPUMEHEHUE B )KM3HH YEeJIOBEKa.

2.Ponb OnonH>XeHEpUH B COBPEMEHHOM MUPE.

3.Metoap1 OGMOMH(DOPMATHUKHY.

4.Bunpl OMOHUKY U OCHOBHBIE NpaBuia. [IpuMepsl OMOHHMKM B HalIeH KU3HU.

5. Ilouck u aHanu3 nHGOPMALIUU U3 PA3TUYHBIX HCTOYHHUKOB.

6.3amura keiica: [IpencraBneHue pe3ynbTaToB pelIEHHs KEWCOB (BBICTYIIJICHUE C
MIpE3eHTALNEH )

6. IlpuMepbl OLIEHOYHBIX CPEICTB IS NPOBEACHHUS IPOMEKYTOYHOM aTTecTalluu



6.1. TemaTH4ecKkHue TeCTOBbLIE 3aJaHuA

No 1 2 3 4 5 6 7 8 9
BOIIpOCa
OtBer 2 1 3 2 2 3 1,2 3 3
No 10 11 12 13 14 15 16 17 18
BOIpOCa
Otser 2.3.4.5. 2 3 3 1 4 3 4 2
No 19 20 21 22 23 24 25 26 27
BOIIpOCa
OtBet 2 1 1 4 3 1.4 3 3 2
No 28 29 30 31 32 33 34 35 36
BOIpoOCca
OtBeT 2.35 2.35 1.3 1 2 1 1 25 1.3.4.6.
No 37 38 39 40 41 42 43 44 45
BOIpoOCca
OTtBeT 3 1 245 234 3 4 4 1 1.2.34
Ne 46 47 48 49 50 51 52 53 54
BOIpoca
OTtser 1.2 1.3. 3 1 2 2 2 1 1
No 55 56 57 58 59
BOIIpOCa

1 1 1 3 2

6.2 KonTpoJbHbIe padoThl

6.2.1 KonTpoabHasi padora Ne 1 « MoJiekyJISIpHbId YPOBEHb OPraHU3AIUM KU3HH»

1-opranorennsie
2-MOJIEKYJISIPHOM




3-iox

4-xene3a

S-runpodunsHbIe

6-38,9x/x

7-paauKanamu
8-necTpykuus(aeHarypaus)
O-HyKIICOTHIBI
10-pepmenTamu
11-uemnroiosa

12-rnuxoren

13-cnmpanp

14-nBurarenbHyto
15-perynsipubie(niepuoguuecKue
16-peruukanusi(peyruiuKaIm)
17-ypauun

18-ren

19-t-PHK

20- D. Yapradd

Bapuanr 2
l.oTCyTCTBYIOT
2-MarHus
3-KpeMHHUS
4-TpaHCIIOPTHYIO
S-TuIpohoOHBIM
6-17, xkJIx
7-xoIecTepuHa
8-O6nononumMepsl
9-aMHHOKHMCIIOTHI
10-penaryparwst
11-xuTtHH
12-kpaxman
13-nenTuaHBIMU
14-cTpyKTYypHYIO QYHKIIHIO
15-HeperynsapHBIX TeTepOIIOIMMEPOB
16-IHK-cunTeTa3a
17-komMmnemMeHTapHOCTH
18-nenTo30i
19-B snpe
20- 1. Yorcon u ®. Kpuk

Kpurepuu ornieHuBanus padbor:

orieHka 5 npu 18-20 npaBMIIbHO BBHIITOJIHEHHBIX 33JaHUSX;
oneHka 4 npu 15-17 npaBuIbHO BBHIOJHEHHBIX 33/IaHUSX;
orieHka 3 npu 12-14 npaBuIbHO BBHIITOJHEHHBIX 33JaHUSX;
oneHka 2 npu 11 u MeHee mpaBUWIbHO BBIMIOJIHEHHBIX 33JJaHUSX.



TecThl TakoTo IJ1aHa IMO3BOJISIOT 3a KOPOTKOC BpCMs IMPOBCPUTH 3HAHU A, IIPUICM BO3MOKHOCTH
yrajablBaHHs ITPU 3TOM HCKIIFOYCHBIL.

6.2.2 KonrTpoabHasi padora Ne2 «Ctpoenue u yHKUMH OPraHM3MOB)

Bapuanrl
Al-4, A2-1,, A3-a, A4-1, AS5-1, A6-3, A7-1, A8-4, A9-3, AI10-1, Al1-3, A12-1.2.3,
Al3-2, Al4-4, Al5-3, Al16-2, Al17-2, Al18-3, Al19-4, A20-4, A21-3, A22-1,

A23-1, A24-3, A25-4.

B-1

A B B r i} E

1 2 2 1 2 1

C1. YV 3eMHOBOAHBIX MOSBISAETCS TPEXKAMEPHOE CEPALIE, Y PbIO OHO OTCYTCTBYET

Bapuant 2
Al- A2- A3- A4- A5- A6- A7- A8- A9- Al10- All- Al2-

Al3- Al4- Al15- Al6- Al7- Al8- Al19- A20- A21- A22- A23- A24- A25-

Bl

A B B r i E

B2- 236, B3-532416

6.2.3 KonTposabHasi pabora Ne3 «Teopernueckue acneKTbl IKOJOTHID)

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 aTTeCTALUM

1. buonorus (0T rpeyeckux CioB bios — XH3Hb, l0g0S — yueHHE) — 3TO HayKa, M3ydaromas
JKUBBIC OPTaHU3MBI U SBJICHUS KUBOW puposl. [Ilpeamerom u3ydeHns OMOIOTHH SIBISETCS
MHOTr000Opa3ue )KMBBIX OpraHU3MOB, Hacessomux 3emno. CBolicTBa KUBOW MpUpoabl. Bee
’KMBBIC OPTaHU3MBbI O0JIaJat0T PSJIOM OOIMX MPU3HAKOB U CBOMCTB, KOTOPBIE OTINYAIOT UX
OT TeJ HEeXXUBOH MPUPOJBI. DTO OCOOEHHOCTH CTPOEHMs, OOMEH BELIECTB, ABUKEHHE, POCT,



pPa3MHOXKEHHUE, pa3ApaKUMOCTh, camoperyisnus. [IpusHaku (cBoiicTBa) KuBOro. JKuBBIE
cyliecTBa 00JIaal0T COBOKYITHOCTBIO MPHU3HAKOB (CBOMCTB), OTVIMYAIOIIUX UX OT OOBEKTOB
HEKUBOU Mpupoisl. OCHOBHBIMH MTPU3HAKAMHU YKHUBOTO SBIISIOTCS CIIOCOOHOCTD K aKTUBHOMY
JBIDKEHUIO, OOMEH BEIIECTB C OKPYXKAOIIEH cpenoil (muTaHue, IbIXaHWEe, BBIJCIICHHE),
pa3IpakuMoCTh, POCT, Pa3BUTHE, CIIOCOOHOCTh K Pa3MHOKEHUIO.

Hayunble MeTOOBI M3Y4YEeHMsI XKUBOM MPHUPOABI: HAOMIOACHHUE, DKCIEPUMEHT, OMHCAHHE,
u3MepeHue, KiaccupuKaius.

[ToMruMO TO3HABATENbHOM M SCTETHUYECKON CTOPOHBI, OHMOJOTMYECKHE 3HAHUS HMEIOT
MPaKTUYECKOe MPUMEHEHHE BO MHOTUX cdepax AesTeNbHOCTH uyelnoBeka. McciaenoBanus u
JOCTHKEHUST OMOJIOTUYECKON HayKH IIUPOKO UCIOIB3YIOTCA B MUIIEBOM MPOMBIIIICHHOCTH,
(dapmakoIoTuu, MPOU3BOJICTBE TOBAPOB HAPOTHOTO MOTpeOieHus. Baxueiimen mpobdaemoit
B CEIIBCKOM XO34MCTBE SABJISIETCS IIOJIYYEHUE BBICOKOYPOXKAHHBIX COPTOB PAaCTEHHH M
BBICOKOIIPOJYKTUBHBIX IOPOJ JKUBOTHBIX M IITAMMOB MHUKPOOPraHU3MOB, a TaKXKe
pa3paboTKa Ha OCHOBE OHWOJIOTMYECKHUX HCCIEAOBAHMN  ONTUMAIBHBIX  YCIOBUU
KYJIbTUBUPOBAHUS PACTEHUHN U COJIEPKaHUS )KUBOTHBIX.

OCHOBHbIE YPOBHM OpraHM3allMd KUBOM MPUPOABI: KJIETOYHBIA OPraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM, OMOTeoIieHOTHYeCK i, Onocdepnblil. Ha Hamiell nnanere ooutaer
MHOKECTBO Ppa3JIMYHBIX JKHUBBIX OpraHu3moB. OHU HE CYIIECTBYIOT caMu 10 cele, a
B3aMMO/ICHCTBYIOT C OKPY’KAIOLIeH MX CPEeIoi U APYT ¢ ApyroM. Takum oOpa3om, Hall MUP
YKUBBIX OPraHU3MOB 3TO COBOKYITHOCTh OMOJIOTUYECKUX CUCTEM Pa3HOMU CII0KHOCTH, KOTOPbIE
00pa3yloT eIMHYIO0 CTPYKTYpPY

K HeopraHm4eckuM BEIIECTBAM KJIETKH OTHOCATCS BOJAA, KMCIOTHI, COJIM, OCHOBaHMs. OHHU
cocraBisaoT 1-1,5% Maccel kietku. Boma. Boga mpencraenser coGoil  BakHeifmiee
HEOpraHMYeCcKoe BEUIeCTBO KIETKU. Bosa — 3T0 npeobaaroniiii KOMIIOHEHT OOJIBIIMHCTBA
KJIETOK (MCKJIIOUEHHEM SIBIISI€TCS KOCTHAs TKaHb M AMajib 3y00B). [Tpy 3TOM KOJIMUECTBO BOIBI
3aBHCUT OT MHTEHCHBHOCTH OOMEHa BEILECTB B ONPEAEICHHON TKaHU: YeM OHa BBIIE, TEM
00JIbIIIE BOJEI.

K oprannyeckum BeniecTBaM OTHOCSITCSI COEIMHEHUS YIIIepo/1a, COAEpKaIINe TaKXKe aTOMBI
BOJZIOpO/Ia, KHUCIOpoAa, a3oTa, ¢ochopa. B kieTkax HaXOIATCA HHU3KOMOJEKYJISPHbBIE
COCIMHEHUS: AaMMHOKHCIOTHI, MOHOCAXapuabl, HYKJICOTHAbl, BHUTAMUHBI, a TaKXKe
BBICOKOMOJIEKYJISIpHBIE (ITOJTUMEPHI): OEIKH, MOTUCcaxapuabl, HyKIEHHOBbIE KMCIIOTHI.
BricokoMoOeKysipHbIe  OpraHUYecKHe BELIeCTBA, COCTOAIIME M3 alib(ha-aMUHOKHUCIIOT,
COECIMHEHHBIX B LIENIOYKY MENTHUIHOW CBA3BIO. B JKMBBIX OpraHM3Max aMHUHOKHCIIOTHBIN
cocTaB OEJIKOB OIpeeNsieTCs] TeHETHYECKUM KOJIOM, NPH CUHTE3€ B OOJIBIIIMHCTBE CIy4aeB
ucrnonb3yercss 20 CTaHIApTHBIX aMUHOKHCIOT. MHOXECTBO WX KOMOWHAIMI OmpenemseT
0oJTbIII0e pa3HO0Opa3re CBOWCTB MOJIEKYJT OekoB. KpoMe Toro, aMMHOKHMCIIOTHBIE OCTAaTKU B
cocTtaBe 0eJKa 4acTo MOJIBEPraroTCs MNOCTTPAHCISIIMOHHBIM MOAU(DUKAIINSAM, KOTOPIE MOTYT
BO3HUKATh M JIO TOTO, KaKk OEJIOK HaYyMHAeT BBIMOJHATH CBOIO (PYHKIIMIO, U BO BpPEMS €ro
«paboTb» B KIeTKe. YacTo B KHMBBIX OpPraHU3Max HECKOJBKO MOJEKYJI Pa3HbIX OEIKOB
00pa3yIOT CIIOKHBIE KOMIUIEKCHI, HampuMmep (OTOCMHTETHUYECKHH KOMIUIEKC U JpyTHe
KOMILIEKCBL..

OpraHnuyeckre BeIIECTBA, COAEPXKAIIMEe KapOOHWIBHYIO TPYIIy H  HECKOJBKO
TUAPOKCWIBHBIX rpyIil. HazBaHue 3T0oro kinacca COeUHEHUN NPOUCXOIUT OT CIIOB «TUAPATHI
yraepona», oo Oputo mpemioxkeHo Kapmom [Imuarom B 1844 ronmy. IlosiBieHue Takoro
HA3BaHUS CBA3aHO C TEM, YTO MEPBbIE U3 U3BECTHBIX HAYKE YTIJIEBOJOB OMUCHIBATIUCH OPYTTO-
dopmynoit Cxy, popMalIbHO ABISASACH COETUHEHUSIMU YTIIEPOAA U BObI



Pa3nooOpa3Has 1Mo cTpoeHuIo rpymia OMOOPraHUYECKUX BEIIECTB, C OOITUM CBONCTBOM —
pPacTBOPUMOCTBIO B HEMOJSIPHBIX PacTBOPUTENSAX. JIMMUABI O COCOOHOCTH K THIPOJIU3Y
nenstcst Ha ABe Oosnpimme rpymmbl: 1. OMbuisiembie (ClIOKHBIE 3(UPBI COUPTOB U KUPHOU
KUCJIOTBI: TPUIIIALEPUIbI, ochomunuasl u T. 1.). 2. Heombiasiemble TUMUABI (XOIECTEPHUH,
BuTamMunbl A, E, J1, K)

10. BBICOKOMOJIEKYIIPHOE ~ OpraHUYECKOE COeAWHEHHe, OuomosmMep (MOJIMHYKICOTHT),

o0pa3oBaHHBI ocTaTKamMu HykjJaeoTunoB. HyknewmnoBsie kuciotel JHK wu PHK
MPUCYTCTBYIOT B KJIETKaX BCEX KUBBIX OPIraHU3MOB U BBIINOJIHSIOT BaKHEHITNE GYHKIIUH 11O
XPaHEHUI0, Iepeaue U peaan3aluu HacaeACTBEHHON HHPOPMAIIIH.

11. PubonyknennoBas kuciota (PHK) — onna u3 Tpéx OCHOBHBIX MakpOMOJIEKYJ (JIBE€ ApyTue
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— JHK u Genxu), KOTOpbIe COAEPKATCS B KIETKAX BCEX KUBBIX OPraHU3MOB M UTPAIOT

BaXXHYIO POJIb B KOAUPOBAHUH, IPOYTEHUH, PETYIISALUN U SKCIPECCUU TEHOB.
Anenosuntpudochar (ATD) — nykneozuarpudocdaT, Urparoril OCHOBHYIO pOJIb B 0OMEHE
SHEPIHM B KJIETKAX >KUBBIX OPraHU3MOB. DTO YHHUBEPCAIbHBIA MCTOYHUK SHEPIHU ISl BCEX
OMOXMMHYECKHUX IPOILIECCOB, MPOTEKAIOIIUX B JKUBBIX CHUCTEMax. XOTS B OMOXMMHYECKUX
Ipoleccax UCMOINB3YIOTCA U Apyrue GocPopuInpoBaHHbIE HYKIICOTHIBI C 3aI1aCOM YHEPTHH B
Mousiekysie, Tolbko AT® sBisercs yHUBEpPCAIbHON MOJEKYJIOW JUIsl BCEX MPOLIECCOB
HAKOIUICHUS U UCHOJIb30BaHUS SJHEPTUH B KJIETKAX.
Knerounasi Teopusi — OCHOBOMOJAraromas Juisi OMOJIOTUU Teopusi, cHOPMYIHpPOBaHHAs B
cepenune XIX Beka, mpenocraBuBIIas 0a3zy /Ui IOHUMaHUS 3aKOHOMEPHOCTEN KUBOIO MUpa
U JUIsL pa3sBUTUA OBOMIOUMOHHOTO yueHusa. Marruac Illierinen m Teomop IllBanH
chOopMyYIHPOBATIHN KIETOUHYIO TEOPUIO, OCHOBBIBASCh HA MHOXECTBE MCCIIEJOBAHUMN O KIIETKE
(1838—1839 1.). Pynonsd Bupxos mozaaee (1858 1.) 10m0THNN €€ BaKHEHUIITMM MOJIOKEHUEM
«BCSIKasl KJIETKA IPOUCXOAUT OT APYrol KIETKI».
@DyHIaMEHTaIbHBIA  MPOLIECC  OHTOreHe3a  (PKU3HM  MHIMBHYyaJbHOTO  OPraHu3Ma).
ObecnieunBaeT POCT MHOTOKJIETOUHBIX JYKAPHOT 3a CUET YBEIMUYEHHs HOMYJSALHUN KIETOK
TKaHel. Y pacTeHUl B pe3ysibTaTeé MUTOTUYECKOTO JIEJICHUS KJIETOK 00pa30BaTeNbHBIX TKaHEH
(MepucTeM) yBeIMYMBAETCS KOJIMUECTBO KIETOK TKaHel. [[pobiieHne om0 0TBOPEHHOTO stifla
U pOCT OOJIBIIMHCTBA TKAHEH Yy dKUBOTHBIX TAKXKE MPOUCXOJIUT MMYTEM MUTOTUYECKUX JEJIECHUH.
Ortanbl  dHepreTudyeckoro ooOmena: 1. IloaroroBurenvhbii 2. beckucmopomubiii 3.
Kucnoponnoe pacmieruienue. OTtanbl 3Heprerudeckoro oomena: 1. IloaroroBuTenbHBINA -
OPOMCXOOUT B HUTOMIa3Me KieTok. [lox jedicTBHeM (EepMEHTOB IOJNMCAXapHIbI
pacUIeTIsSIOTCsT Ha MOHOcaxapHabl (Taroko3a, ppykro3a u Jlp.) , *KHUpHl pacUIETISIOTCS 0
[JIMIEpUHA M JKUPHBIX KHUCIOT, OENKH - J0 aMHHOKHUCIOT, HYKJIEUHOBBIE KHCIOTBI [0
HyKJ1eoTH10B. [Ip1 3TOM BbIIENsIETCS HEOObIIOE KOJIUYECTBO SHEPTUHU, KOTOPOE pacCEUBAETCS
B Bujme Termma. 2. beckucnopoassiii (aHA’pOOHOE JBIXaHWE WM  TJIUKOIH3) —
MHOTOCTYII€HYAaTO€ pacUlelsIeHue TJIOKO3bl 0e3 ywyacTus Kuciaopoja. Ero HaswpiBaroT
OpokeHrneM. B Mblax B pe3ynbTrare aHadpoOHOI0 IbIXaHUsI MOJIEKYJIa TIII0KO3bI paciaaeTcst
Ha JIB€ MOJIEKyNnbl  JupoBUHOrpaaHoi  kucimotel  (C3H403), kotopble 3areM
BOCCTaHABIMBAIOTCS B MoJiouHyto kucioty (C3H603). B peakuusax pacuiernyieHus TI0KO3bI
yuacTtByIOT pochopnas kucinora u AJIP. CymmapHoe ypaBHeHue 3toro stana: COH1206 +
2H3PO4 + 2AD® ->2C3H603 + 2AT® + 2H20 V npoxxkeBbIX TPUOKOB MOJIEKYIIa TIFOKO3BI
0e3 yJacTus KHCIOpO/a MpeBpaIlaeTcss B 3TUIOBBINA CIUPT U JUOKCH]I yriiepoja (CIUpPTOBOE
OpoxeHue) . Y ApyruX MHUKPOOPTaHW3MOB TJIMKOJIM3 MOXKET 3aBEpIIaThCcsl 0Opa3oBaHUEM
aleToHa, YyKCyCHOM KUCIOTHI U Ap. [Ipu pacmane oHON MOJEKYIIBI TIIFOKO3bI 00pa3yeTcs JBe
Mosiekysibl AT®, B cBs3ax KoTopod coxpanserca 40% sHepruu, oOcTajabHas SHEPIUS
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paccemBaeTcs B BUAE Teruia. KucimopomHoe apIxaHWe - 3Tam a’poOHOTO JBIXaHUS WU
KHCJIOPOJHOTO, PACIIEIUICHUS,, KOTOPhIM MPOXOJUT HA CKJIAJKaX BHYTPEHHEW MeMOpaHbI
MHUTOXOAPHUI - KpucTax. Ha 3ToM 3Tame BemiecTBa MpenblIylIero 3Tana pacierisioTces 10
KOHEUYHBIX NMPOJYKTOB pacrmaja - BOJAbI U YIJIEKHCIIOro ra3a. B pe3ynprare paciienyieHus 1Byx
MOJIEKYJI MOJIOYHOH KHUCIOTHI oOpasytorcss 36 wmonekyn AT®. OcHOBHOE ycCIOBUE
HOPMAJILHOTO TEYCHHs KHUCIOPOTHOTO PACIIEIUICHUS - IEJIOCTHOCTh MHUTOXOHJAPHAIBHBIX
meMmOpaH. KucinopoHoe pixaHre — OCHOBHOM 3Tal B 00€CTIEYCHNUH KJICTKU KHCcIopo oM. OH
B 20 pa3 s¢ddekruBHee Oeckuciopomanoro srana. CymMmapHOE ypaBHEHHE KHCIOPOTHOTO
pacmernenus: 2C3H603 + 602 + 36H3PO4 + 36A[ld -> 6CO2 + 38H20 + 36ATD Ilo
croco0y TMOJy4eHHUs] SHEprMHM BCE OPraHU3Mbl JIENATCS HA JBE TPYIIY - aBTOTPO(HBIE H
rerepoTpodHbie. JHEPreTHIecKuii 0OMeH B a9pOOHBIX KIETKAaX PACTCHHIA, TPHOOB 1 KUBOTHBIX
IPOTEKAET OJAMHAKOBO. JTO CBHIETEIHCTBYET 00 WX poxacTBe. KommuecTBO MUTOXOHIpUI B
KJIETKaX TKaHEH pa3IMyHO, OHO 3aBUCUT OT (PYHKLIMOHAJIbHOM aKTUBHOCTH KJleToK. Hanmpumep,
MHOT'O MUTOXOH/IPHIA B KJICTKaX MBIIIIII.

®da3bl porocunTe3a. DOTOCUHTE3 MPOUCXOTUT B JIBe (a3bl, a IMEHHO B CBETOBYIO (a3y U
TEMHOBYIO (a3y. Bo BpeMms cBeTOBOI1 (ha3bl IPOUCXOUT 00Opa30BaHHE SHEPTUH, KOTOPAs 3aTEM
pacxojyeTcsi Ha TeMHOBBIE peakiuu. [Iporiece cBeToBo# (ha3bl poToCHHTE3a BKIIFOYAET B ceOs
Henmkimieckoe hortodochopunrpoBanue u potoau3 Boasl. B kauecTBe MTOOOYHOTO MPOIYKTA
peakiuu B pe3yibTaTe (HOTONM3a BOJBI BBIIEIAETCS KUCIOpOH. Peakuus MpoMCcXOauT Ha
MeMOpaHax TUJIAKOUJIOB.

becnonoe pasMHOXKEHHE OCYIIECTBICTCS MPH YYaCTUH JIMIIb OJHOW POAUTEIHCKOW 0co0u 1
NpoucXoauT 06e3 oOpa3zoBaHus ramer. JlouepHee MOKOJIEHUE Y OJHUX BHUJOB BO3ZHHKACT U3
OHOW WJIM TpPYyNNbl KIETOK MAaTepUHCKOrO OpraHusma, y Jpyrux BHJIOB — B
CHeLHaIM3UPOBAHHBIX opraHax. Pasnuyaror cienyronue crioco0bl 0€Cronoro pa3sMHOKEHU:
JiefieHne, MOYKOBaHue, (hparMeHTalus, NOoJIM3IMOPUOHHUS, CIIOPOOOpa30BaHNE, BETE€TaTUBHOE
pasMHOXKEHHE.

[Iporiecc oOpa3oBaHMs TOJOBBIX KIJIETOK, WJIM rameT. [IOCKOJIBKY B XOJI€ TraMeToreHes3a
cricnuajan3anus ﬂﬁHeKHCTOK U CIHCPpMATO30HMJO0B IMPOHUCXOJUT B Pa3HbIX HAIIPABJIICHUAX,
OOBIYHO BBIJIEISIOT OOTEHE3 M CIIEPMATOTCHE3.

Meiios. Jlenenue kieTok. TWm KJIETOYHOTO NENEHUsS, B pe3yjbTaTe KOTOPOro 00pa3zyroTcs
KJIETKH, COJIeprKalliue OJUHAPHBIN (MM raruionIHbIiN) Habop XpoMocoM. OH COCTOHUT M3 JABYX
MOCJIEIOBATENbHBIX JIENICHUH, KaXJ0€ W3 KOTOPBIX, B CBOIO OYepedb, HMEET YEThIpe
nocjenoBaTeNbHble cTanuu: npodasy, Mmeradasy, aHadaszy U Ternopasbl

JBoiiHoe omonoTBopeHue. ClOXKHBI MEXaHHW3M OIJIOJJOTBOPEHHS LIBETKOBBIX PacTEHUI.
DTOT mpoIecc BKIOYAET B ce0s COCTUHEHHE JKEHCKOTO TaMeTopuTa C IBYMS MYKCKHMHU
rametamMu. OH HAaUYMHACTCA, KOoraa NbIJIbIEBOC 3€PHO MPHIIMIIACT K PbBUIBLY IIOJO0JIHMCTHKA,
KEHCKON PENpOAYKTUBHOM CTPYKTYpE IBETKA. 3aTEM MbLIBIIEBOE 3€PHO BIUTHIBAECT BJIAry U
HA4YMHAET MPOopacTaTh, 00pa3ys MbUIbLIEBYIO TPYOKY, KOTOpasi MPOXOJUT BHU3 K 3aBsI3H Uepe3
MOYaToK. 3aTeM KOHYHK IbUIBIEBON TPYOKH BXOJIUT B 3aBS3b M MPOHHMKAET Yepe3 OTBEPCTUE
MUKponuiisi B cemsnouke. [lpuiblieBas TpyOka MpoJoObKaeT —BBICBOOOXKIATh  JIBa
CIepMaTo301,/1a B SMOPHOHATBHOM MEIIOYKE.

I'omeocras. Camoperysimusa. CaMoperyssius, CIOCOOHOCTh OTKPBITONH CHUCTEMBI COXPaHITh
MIOCTOSTHCTBO CBOETO BHYTPEHHETO COCTOSIHUS MOCPEICTBOM CKOOPAMHUPOBAHHBIX PEAKITHA,
HANpaBJICHHBIX Ha TIOJIEpPKAHHE JIHMHAMUYECKOTO paBHOBecHs. CTpeMiIeHHE CHCTEMBI
BOCIIPOM3BOANTH  Ce0si, BOCCTAHABJIMBATh YTPAaueHHOE pPAaBHOBECHE, IPEOJOJICBAThH
COIIPOTHBIICHUE BHEIITHEH CpPEJIbI.
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OcHOBHbBIE TPU3HAKK MHOTOKJIETOYHBIX OPTaHU3MOB — 3TO HaJIM4YKE Pa3BETBICHHBIX KIETOK,
0OMEH BEIECTB, BO3SMOKHOCTb JBIKEHHUS M pa3MHOKEHHs. B moanapcTBe MHOTOKIETOUHBIE
MOYKHO BBIICTIUTh HECKOJIBKO BHJIOB: )KHUBOTHBIE, pACTCHHUsI U TpUOBL. JKUBOTHBIE MOTYT OBITH
OYCHb Pa3HOOOPa3HBIMU — OT MPOCTEUIIHX /10 TO3BOHOYHBIX.

KnonupoBaHue >KUBOTHBIX U pacTeHHid. B caMmoM 00111eM 3Ha4eHNH - TOYHOE BOCTIPOU3BEICHHE
Kakoro-mmbo oObekTa Jroboe Tpedyemoe KoauuecTBO pa3. OOBEKTHI, IMOJyYeHHBIE B
pe3yJibTaTe KIOHUPOBAHHUS, HA3bIBAIOTCS KJIOHOM.

Breirenstor aBa THma pa3MHOXKEeHHs — Oecrmojioe M mosioBoe. becronoe pasmMHOkeHUE
IPUBOJIUT K OBICTPOMY YBEIMYEHHUIO YHCIEHHOCTU 0COOEH ¢ COXpaHEHUEM MPU3HAKOB BUJA.
OpHako TpU 3TOM CHIDKAIOTCS MPHUCIIOCOOMTENBbHBIE BO3MOXKHOCTH ITOTOMKOB K
U3MEHSIOMMMCST  YCIIOBHSIM cpeabl. 1lojoBoe pa3sMHOXKEHHE YBEIHMUMBACT pPa3HOOOpas3ue
ocobeil B mpenenax BUAA W IMOBBIIIAET KU3HECIIOCOOHOCTH IMOTOMKOB B HOBBIX YCIIOBHSIX
Cpezbl, HO OTPAaHUYMBAET CKOPOCTh POCTA YUCICHHOCTH.

25. Ourtorenes — nponecCc NHAUBUAYAJIBHOT'O PA3BUTUA 0co0M OT MOMEHTA 06p330BaHI/I${ 3UT'OThI

70 KOHLA >XM3HM OpraHusmMa. OMOpHOHAJIBHOE pa3BUTHE - MEPHOJ KU3HU OpraHu3Ma,
KOTOPbII HAYMHAETCS ¢ 00pa30BaHMs 3UTOTHI U 3aKaHYMBAETCS POXKICHUEM WIIM BBIXOJ0M
3apoplia u3 gina. JlpobGieHne — MHOTOKpaTHOE JeJIeHHe 3UTr0Thl yTeM MuTo3a. biacryna
— OJIHOCJIOMHBIN 3apOABIII C MOJOCTbIO BHYTPH; l'acTpynsnus - IBYXCIOWHBIMA 3apOJbILI.
[TocTomMOproHaIEHOE (TIOCTHATAIBHOE, BHEYTPOOHOE) pa3BUTHE HAYMHASTCS C MOMEHTA
POKIEHUS WM BBbIXOJla OpraHuU3Ma M3 SULEBbIX. 000J0YEK U NMPOJOJDKAETCS /10 CMEPTH
opranusma. JlopenpoayKTUBHBIM nNepuoja (FOBEHWIbHBIN) — IEpUOJ pOCTa OpraHu3Ma,
pasBUTHE U TOJIOBOE CO3peBaHME. PenpoayKTUBHBIN nepuos (myOepTaTHBIN WU 3penblil) -
HEepUOJT B3POCIOrO TOJOBO3PEIOr0 COCTOSHMS, 3aHMMAaeT OOJbIIYI0 YacTh JKU3HH,
XapakTepu3yeTcss HaubOoJIbIIeH caMOCTOSITENbHON aKTUBHOCTBIO OpraHU3Ma B OKpY Karolein
cpeze.

26. IIpuznaku xuBoro. OCOOEHHOCTH JKUBBIX OPraHU3MOB, OTCYTCTBYIOIIHE y OOJIBIIMHCTBA

HEXHUBBIX CUCTEM: CJIOXKHOCTH OpTaHU3aI1H, CTICIIHATN3AINS YaCTeH €IMHOTO OpTaHu3Ma JJIst
BBITMIOJIHEHUS OTJENIbHBIX (DYHKLUN, CIOCOOHOCTh MPeoOpa30oBbIBaTh BHEIIHIO YHEPTUIO B
JOCTYIIHBIE i ce0si (OpMBI, pPa3MHOXKEHHS, MPUCIIOCOOJIEHHE K cpefe OOuTaHus,
pa3apakuMOCThb, CIIOCOOHOCTH K SBOJIFOIIMOHHOMY Pa3BUTHIO.

27. I'enetnka— 310 HayKa, u3ydarouias HaCJICACTBECHHOCTb U U3SMCHYUBOCTD. HacnencTBeHHOCTH—

3TO CHOCOOHOCTh TMepeAaBaTh IMpH3HAKKM MNOTOMCTBY. ['eH— ywactok Mmonekynsl JIHK,
Hecyluii nH(GOpMAIIHIO O MIEPBUYHON CTPYKType Oenka. JIokyc— MecTo pasioxkeHHs reHa B
XpoMocoMe. AJIIENbHBIE T€HbI— 3TO I'€HbI, OTBEYAIOLIME 32 PAa3BUTHE OJHOIO MpHU3HAKA, U
pacroIoKeHHbIE B OJHUX M T€X € FOMOJIOTMYHBIX XpOMOCOMax. ['€eHOTHII— COBOKYITHOCTb
BCEX F'€HOB B OpPraHU3ME.

28. ChopmynmpoBannbie ['. Menienem 3akoHbl. [IpaBuiio JOMUHUPOBAHUS, WIIH TTEPBBIA 3aKOH:

IIPYU MOHOTHOPHUIHOM CKPEIIMBAHUU Yy THOPUIIOB MIEPBOTO MOKOJICHUS MPOSBISIOTCS TOJIBKO
JIOMUHAHTHBIE PU3HAKK — OHO (PEHOTHIMYECKH eTUHO00pa3HO. 3aKOH pacIIeIUICHUs, WIN
BTOpO# 3aKkoH I'. MeHaens: npu CKpeuMBaHuu rHOPHUJIOB TIEPBOTO MOKOJIEHUS B IOTOMCTBE
INPOMCXOMUT pacllelUIeHHe TMpPU3HAKOB B oOTHomeHun 3:1 — oOpa3yrorcs J1Be
(deHoTHUIHYeCKre TPYNIbl — JAOMHHAHTHas U perieccuBHas. OH GopMmynupyercs Tak: MpH
JUTHOPUIHOM CKpELIMBAaHMM TIeHbl M TPHU3HAKH, 3a KOTOpbIE A3TH TEHbl OTBEYAlOT,
HacJIeyIOTCs HE3aBUCUMO JIPYT OT Apyra. DTO O3HAYaeT, 4TO IpU 00pa30BaHUU MAaTEPUHCKUX
Y OTLIOBCKUX IaMET B KaXKAYI0 U3 HUX MOJKET MTONACTh JH000H ajienb U3 OAHOM apbl BMECTe
C JIIOOBIM IPYTMM U3 APYroi Haphl.



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

HacnenoBanue kakoro-nu6o mpusHakKa, reéH KOTOPOro HaXOJUTCS B MOJIOBBIX XpPOMOCOMaXx.
HacnenoBanue mnpuU3HAKOB, MPOSBISIIOIIMXCA TOJBKO Y OCOO€H OJHOTrO Ioyia, HO HE
OmnpeleNsieMbIX T'€HaMH, HAaXOJSIIMMHCS B TIIOJOBBIX XPOMOCOMAax, Ha3bIBaeTCs
HaCJIeJI0BAHUEM, OTPAHUYECHHBIM MTOJIOM.

Kapuotumn kaxaoro opraHuzMa COJEPKUT XPOMOCOMBI, OJMHAKOBBIC Y 00OMX IOJIOB, MX
Ha3bIBAOT - AyTOCOMAaMH. AYTOCOMBI - 3TO HE IOJIOBBIE XPOMOCOMBI. A XpOMOCOMBI, IO
KOTOPBIM KEHCKHM U MYXCKOW IOJI OTJIMYAIOTCS APYT OT APYyra, Ha3bIBAKOTCS - MOJIOBBIMU
XPOMOCOMaMHU.

OOycrnoBineHa BO3HMKHOBEHHEM pa3HbIX TUIOB MyTallMii W WX KOMOHMHAIM, KOTOpHIE
NepEeJA0OTCs 110 HACJIEACTBY U BIOCJIEACTBUU IMPOSIBIAIOTCS y notoMcrBa. Yapnb3 lapBun
Ha3BaJl TAKOW THUI M3MEHYMBOCTU HEOIPEIACIEHHOM, MOCKOJIbKY M3HAYaJbHO HEBO3MOMXHO
OTPENIETTUTh, KaKUE MPOSBITCS U3MEHEHHS, KPOME TOTO, OHU BCET/1a MHIMBUIYaIbHBI
CBOWCTBO OPraHMU3MOB CO CXOKHM T'€HOTHUIIOM MO-PAa3HOMY MU3MEHATHCS IO BO3JICUCTBUEM
pa3IMYHBIX YCIOBUHN OKpYyKatoliei cpesibl. OCHOBHOM XapaKTepUCTUKON MOIM(DUKAITMOHHON
M3MEHYMBOCTH CUMUTAETCS W3MEHEHHE (EHOTUIA MPHU IOJHOM COXPAHEHHHM TE€HOTHIIA.
[ToaToMy MHOTJa TaK)Ke UCIIONB3YETCS MOHATHE «(DEHOTUIHYECKAs NU3MEHYUBOCTDY

Jlamapk yTBep>KIall, 4TO MO CBOMM (PU3UUECKUM OCOOEHHOCTSM YEJIOBEK OJIMKE BCETO CTOUT
K 4eJIOBEKOOOpa3HbIM 00€3bsiHaM, B YACTHOCTH K IIMMIIaH3€, I03TOMY BIIOJIHE JOIYCKall €ro
MIPOMCXOXKICHUE OT KaKOW-HUOYIb PAa3HOBHIHOCTH «I€TBEPOPYKUX». JlaMapk mpuBem psiio-
Ka3aTeIbCTB IBOJIIOIIMU B MUPE KUBOTHBIX U PACTCHHH, YTBEP)K/1asi, YTO BCE COBPEMEHHEIE
OpraHU3Mbl MPOMU3OLUIM OT APEBHUX IyTeM 3Boitonuu. OH JIOMyCKal, 4TO caM 4eJOBEK
pa3BUIICS HA MPOTSHKEHUU BPEMEHU U3 00€3bSHBI

EcTecTBeHHOHAay4YHBIMU IPEANOCHUIKAMU BO3HUKHOBEHUS 3BOJIIOLIMOHHOIO yueHus JlapBuHa
ABJISIFOTCS: Pa3BUTHE ACTPOHOMMHU U T'€0JIOTUH;, YCIIEXH CUCTEMATUKHU PACTEHUM U KUBOTHBIX
pa3Butue Ouoreorpadud W TAICOHTOJOTHH; Pa3BUTHE CPABHUTEIBHOM aHATOMHH U
SMOPHUOIIOTHH; CO3/IaHHE KIIETOYHOW TEOpUH; IBOIIOIMOHHOE yueHue Jlamapka.

Teopuss JlapBuHa 3aKiroyaeTcss B TOM, UYTO JKHMBBIE CYLIECTBA 3BOJIOLHUOHUPYIOT IOJ
JEICTBHEM €CTECTBEHHOIo oTOopa. /lapBUH He ObLI MEPBBIM HBOJIIOLMOHUCTOM, 10 ATOrO
JIOJIA TOXKE MHCANIA, YTO OAHU BUJBI MOTYT IpeBpamiarscs B apyrue. Benuuue [lapBuna B
TOM, YTO OH TOHSUI, KaK 3TO MPOUCXOJUT: BO3ZHUKAIOT CIydyalHbIE W3MEHEHUS, a TOTOM
€CTECTBEHHBIH OTOOp OCTaBISIET U3 HUX BBITOJIHBIC, UTHOPUPYET HEUTpalIbHbIE H OTCEKaeT
BpEHBIE.

Boprba 3a cymecrBoBaHue; ¢ BbDKMBaHME U TPEUMYIIECTBEHHOE Pa3MHOKECHHE
MPHUCTIOCOOICHHBIX - €CTECTBEHHBIN 0TOOD; * EcTecTBeHHBIN OTOOP BEAET K JAUBEPIrEeHIIUU
(pacxo’kJIeHUI0 ) MMPU3HAKOB 1, B KOHEYHOM cUeTe, K BUI000pa3oBaHUI0.”

COBOKYNMHOCTh MPHU3HAKOB, OTIMYAIOIIMX JAAHHBIM BuA OT apyroro. Mopdonoruueckuit
KpUTepuil BUa - OAuH u3 BaxHenmux. [Tog Mopdonornyeckum KputeprueM Bra TOHUMAIOT
COBOKYITHOCTH BHEIITHUX NMPU3HAKOB OpraHu3Ma. J{oiroe BpeMst STOT KpUTEpHil ObLI TJIaBHBIM
U JaKe eAUHCTBEHHbIM. C €ro MmoMOUIbIO JIETKO Pa3jindaTh BUJbI, KOTOPHIE HE SIBISIOTCS
OJIM3KUMU POACTBEHHUKAMH

[Tprcnoco0IeHHOCTh — pe3yabTaT AeUCTBUS (PAKTOPOB IBOIIOIMHU. B pe3ynpTaTe neicTBus
€CTECTBEHHOT'O 0TOOPA COXPAHSIIOTCS OCOOM C MOJIE3HBIMU JIJISl UX MTPOLBETAHUS PU3HAKAMH.
OTH TpuU3HAKH OOYCIIOBIMBAIOT XOPOIIYID, HO HE aOCONIOTHYIO MPHUCIOCOOIECHHOCTh
OpPraHU3MOB K TEM YCJIOBUSM, B KOTOPBIX OHH >XUBYT. [IpHCrOcOOIEHHOCTh K YCIOBUSM
Cpelbl MOXET ObITh BeChbMa COBEPUICHHOW, 4YTO IMOBBIIIAET IIAHCHI OPraHW3MOB Ha
BbDKMBAHME U OCTaBJICHUE OOJIBIIETO YKcia MOTOMKOB.
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KnaccuueckuM nmpuMepoM JBHXKYILEro 0TOOpa SIBISIETCS HBOJIOLMS OKpacku y 0epe3oBoid
nsiieHuIbl. OKpacka KphUTbEB 3TOM 0a00YKH UMUTHUPYET OKPACKy MOKPHITON JIMITAHHUKAMU
KOpBl JIepEBLEB, HAa KOTOPBIX OHA IPOBOJUT CBETJIOE BpeMs CyToK. OueBHIHO, Takas
MOKPOBHUTEIBCTBEHHAs] OKpacKa c(OpMHUPOBATIACH 32 MHOTHE TTOKOJICHUS MPEIIIECTBYIOMICH
IBOJIIOLIUU

Makpo3BoToLHs— KPYITHbIE 3BOJIFOLIMOHHBIE COOBITUS, IPUBOAILINE K 00pa30BaHUIO HOBBIX
OTps1/10B, KJIaCCOB, TUIIOB U LApCTB. BunoobpazoBaHue— 3TO pacuienieHne 6MoI0rudeckoro
BUJAa Ha JBa U 0ojee HOBBIX BHJIA BCIEICTBHE MHUKPOAIBOIIOLMU. Pasnnyaror nBe Gpopmbl
BU000pa30BaHus: reorpaduyeckoe M 3KOJOrMYecKoe. 3HAHUS O MHUKPOIBOJIOLUOHHBIX
nporeccax HeoOXOAWUMBI JUIsl PELIeHHs 3afad 10 OXpaHe NPUPOABI U PAOHAIBHOTO
IPUPOIONOIb30BAHUS.

Bb1iensitoT Tpy OCHOBHBIX HAmlpaBJICHUS JBOJIONMA — apoMopdo3, HUIAHO0AJANTAINI0 U
o0uryro aereHepanuto. Bece oHn BeayT k OMONIOrMUecKOMy Mporpeccy, T. €. IPOLBETAHUIO
BUJOB U Oosiee KPYIHBIX TAKCOHOB, KOTJa IpyIIa YBEIMYUBAET CBOK YHUCIEHHOCTh U
BHUJI0BOE pasHooOpasue, paciupsier apeai. buonorunueckomy porpeccy
IPOTUBOIIOCTABIIAETCS. OMOJIOTHUECKUIM perpecc, KOrja 4YHCICHHOCTb, apeayl BUAA(OB), a
TaKXe KOJMYECTBO BHUJIOB TAaKCOHA YMEHBIIAIOTCA B CJEJICTBHUM HECIIOCOOHOCTU TI'PYIIIbI
IPUCTIOCOOUTHCS K M3MEHSIOIUMCS YCIOBUAM cpefbl. Jpyrumu cioBaMu, OMOIOTMYECKUN
perpecc MpouCcXoIUT, KOIla HCTOPUUYECKOE Pa3BUTHE TAaKCOHA HE UJET MO0 KaKoMYy-IH0o0 U3
HaIlpaBJICHUMN YBOJIIOLUU.

PacoBbie pasnuuus SBISIIOTCS pe3yJIbTaTOM MPHUCIOCOOJIEHUS JIIOJEH K ONpe/eIeHHBIM
YCIOBHUSM CYILECTBOBAaHHUS, a TaKXKe HCTOPUYECKOIO U OOIIECTBEHHO-?KOHOMHYECKOIO
pa3BUTHS YETIOBEYECKOT0 O0IIIeCTBa

Cpena obuTtaHust — 4acTh MPUPOJIbI, OKPYKaIOLIast ’KUBbIE OPraHU3Mbl M OKa3bIBaIOLIask Ha
HUX NPSMOE WM KOCBEHHOE BO3/IEHCTBHE, T.€. COBOKYITHOCTh OMOTHYECKUX U AOMOTHUYECKUX
ycioBui ku3HHA. X 4: Ha3eMHO-BO3IyIlIHas, BOJHAs, IOYBEHHAs, Cpela BHYTPU JKUB
OpraHu3MOB. JKOJIOTUYECKHE (AKTOPbl Cpeibl — OMNPEICIICHHbIE YCIOBUS U 3JIEMEHTHI
CpeJibl, OKa3bIBatoIIKe crienu(pUIecKoe BO3ICHCTBUE HA KUBbIE OPIraHU3Mbl. DKOJOTUYECKHE
dakTopbl fensrcd Ha: —  OWOoTHYecKHe, —  aOuoTHUYecKHue: — ¢buznueckue
(Knumarnyeckue QaxkToppl: CHEKTp COJIHEUHbIE JIy4yel, OCBEIIEHHOCTb, TeMIlepaTypa
MOBEPXHOCTH 3€MJIM, BIAXHOCTb BO3JyXa, OCAJIKH, BETEp, JaBlIeHUE aTtMocdepsl.
OnadoreHnsle (MOYBEHHBIE) (AKTOPHI: IMJIOJOPOJHME, XHUM. COCTaB, T'PABUMETPUUYECKOE
COCTOSIHUE, BJIaro€MKOCTb, BO3AYXOIPOHUIAEMOCTh, TEMIIEPATYPa, MEXaHUYECKHUM COCTaB,
IUIOTHOCTh. PAaKTOPBI BOJHOM Cpebl. IPO3PauyHOCTh, CKOPOCTh TeueHus. Oporpaduueckue:
penbed, BRICOTAa CKIIOHA HAJl YPOBHEM MOpPSI, KPYTH3HA CKJIOHA, SKCTIO3UIUS (CEeBEp/IoT).) —
XuMuyeckue (KHUCIOpOJ, COJAEpKaHHME COJeH, KECTKOCTh, COCTaB OOMEHHBIX KAaTHOHOB

oOMeHHasi BO3MOXKHOCTh). [lo mepuonuyHOCTH AenaTcs Ha: — MepUOINYECKUE
(perysspHO MOBTOPSIOTCS ) IEPBUYHBIC, BTOPUYHEIE, HeTepruoandeckue (BOSHUKAIOT
HEOKUJIAaHHO), aHTPOTIOTeHHBIE (BO3/ICHCTBHE YEIOBEKA), dakTopbl MUTaHMs (Ka4eCTBO

MUIIH, KOJIMYECTBO MULIH, MAKPOJIEMEHTBI, MUKPOIJIEMEHTHI).

Hewmeuxwuii yuenslif-arpoxumuk 0. JIMOux OTKpbUT Tak Ha3blBaeMbld 3aKOH MHHHMYMa,
COIJIACHO KOTOPOMY CaMO€ CHJIbHOE BO3/JCHCTBHE Ha OpPraHU3M OKasbIBaeT TOT (akTop,
3HA4eHUEe KOTOPOro HambOosiee OTKJIOHWIOCH OT 30HBI ONTHMyMa. Takoil (GakTop MOKET
OrPaHUYMBATH PACHPOCTPAHEHUE XKUBBIX OPraHU3MOB WM NPUBOIMTH UX K rudenu. M3-3a
TOTO, YTO OH JIMMUTUPYET (OrpaHMYUBAET) IKU3HEAEATECIBHOCTh, €ro Ha3bIBAIOT
JTUMUTHPYIOIIHM (PaKTOPOM.
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3akon TonepantHocTH llendopna: «Jlumutupyromum (GakTopoM MPOLBETAHUS OpraHHU3Ma
MOXET OBITh KaK MUHMMYM, TaK ¥ MAaKCUMYM IKOJIOTHYECKOTO BIUSHHS, JUANIA30H MEXKIY
KOTOPBIMM OIPEAEISAET CTENEHb BBIHOCIMBOCTU (TOJIEPAHTHOCTH) OpPraHHU3Ma K JaHHOMY
daxTopy». [IpumMep: HEepeHOCHMMBIMH JUISl JKUBBIX OPTaHU3MOB MOTYT OBITH HE TOJIBKO
HEIOCTaTOK (Ha 4To ykas3piBajd emé JInbux), HO U M30BITOK Termja, cBeta U BoJbl. JIr00oii
dakTop, HaxOAALIUICS B U30BITKE WM HEAOCTATKE, MOKET OIpaHUYMBATh POCT U pa3BUTHE
OpPraHU3MOB U MOMYJISAIUI

[Tomynsiuus sABiseTCs IEMEHTApHON CTPYKTYpOil BU1a, B hopMe KOTOPOIi BUJ CYILIECTBYET B
npupoje. OCHOBHBIMU XapaKTEPUCTUKAMU MOMYIISIUH SIBISIFOTCS: INIOTHOCTD, YUCIIEHHOCTb,
POXKIAEMOCTb, CMEPTHOCTh, BO3PAaCTHOM COCTaB, XapakTep paclHpelesieHHus B Ipenenax
TEPPUTOPUU U TEMII POCTA.

[TomoskeHne opraHu3Ma B MHIIEBOH (Tpodudeckoii) mernu. Kak KoJIM4ecTBO TPOPUIECKIX
YPOBHEH, TaK U UX CJIOKHOCTh CO BPEMEHEM YBEIMUYMBAIOTCS, UCKIIIOUEHUE COCTABIISIOT
NEepPUOANYECKHE MAacCOBbIE BBIMUpaHMs. YPOBHU B Tpodudeckoil memnu ectb HECKOIbKO
ypoBHeil. [lumeBas nenoyka HauMHAeTCs Ha ypoBHE 1 — Ha HEM HAXOSTCS MPOJYLIEHTHI,
Takue Kak pacteHus. Ha ypoBHe 2 HaxoAsTCs TPaBOSIHBIE KUBOTHBIC, KOTOPHIE MUTAIOTCA
npoayueHtamu. [noTosinHbIe KUBOTHBIE HAXOJATCs Ha ypoBHe 3. MHorna nuiieBasi Lemb
3aKaHYMBACTCSl CBEPXXHUIIHUKAMHU, KOTOPBIE HAXOATCA HAa TPOYUIECKUX YPOBHSX 4 i 5.
Coo01mecTB0O — 3TO couWalbHas enuHUIa (TpyImna >KUBBIX CYIIECTB), B KOTOPOH OHH
00BEeTMHEHBI 110 TPU3HAKY HOPM, PEITUTUH, IEHHOCTEH, poJia 3aHATHH, 00bIYaeB, STHUIECKOI
[PUHAJJIEKHOCTH, OJUTUYECKUX B3IJIA0B, YBICUEHUS, UIEHTUYHOCTH. DKOocucTeMa (Tpey.
0iKOS - KHJTHIIE) - €AUHBIA PUPOIHBIA KOMIUIEKC, 00pa30BaHHBIN )KUBBIMU OpPraHU3MaMHU
cpefoi ux OOMTaHUs, HAXOJAIIMXCA B 3aKOHOMEpPHOW B3aMMOCBSI3U JPYr C JAPYroM H
00pa3yIoIMX CUCTEMY. BBl MOXKeTe BCTPETUTh CHHOHUM IOHATHS 3KOCHCTEMA - OMOT€0IIeH03
(rpeu. bios - xu3HB + geo - 3emitst + koinos - oOmwmif). Cienyer pa3aensiTe OMOT€OIEHO3 U
OMOIIEHO3.

Jlunamuueckoe paBHOBecHe OMoc(epbl — ATO COCTOSHUE, IIPU KOTOPOM BCE KOMIIOHEHTHI U
IIPOLIECCHI BHYTPH OHOC(Epbl HAXOAATCS B OCTOSIHHOM B3aUMOJICHCTBUU U MOAJEPKUBAIOT
YCTOMYMBOCTh M TapMOHHUIO cHCTeMbl. JlJig mojiep aHus TUHAMHUYECKOIO pPaBHOBECHUS
HE0OXOAMMO COOJIIOICHHE MHOKECTBA CIIOKHBIX (hakTOpoB. OIMH U3 HUX — OMOJIOTUYECKOe
pasHooOpa3ue, KOTOpoe sBIseTcs OCHOBOM Ouocdepsl. PasHooOpasue BUIOB U HX
B3aMMOJIEMCTBHE UIPAIOT KIIIOUEBYIO POJIb B MOAJIEPKAHUU 3TOIO PABHOBECHS.

CBoe yuenue o 6uocdepe B.M. Bepnanckuili cucremHo u3noxun B kHure «buocdepar,
COCTOALIYIO U3 IBYX yacTeil: «buochepa u kocmoc» n «O0IaCTh )KU3HUY, OMMYOJIMKOBAHHOM
B 1926 rony. [Ipogomxkenne ydeHUe MOTYyIUsI0 B KHUTE «XUMHUYECKOE CTPOCHHE OoCchephl
3eminu», uzganHoe yepes 20 siet nocie cMepTu yueHoro. B Hux 6uocdepa npeacrapneHa kak
LEJIOCTHasl CHUCTeMa, oOJyiajaroiiasi BCEMHU €€ XapaKTepHbIMM KadecTBaMU. DyHKIUIO
yIpaBJIeHUs] CHCTEMOI OH OTJIall )KHBOMY BEIIECTBY.

OnHoil n3 Hambonee OCTPBIX HIKOJIOTHYECKHUX MPOOJEeM B HACTOSIEE BpeMs SBISETCS
3arps3HEHUE OKpY’Karollel MPUPOJIHON Cpebl OTX0JaMH MPOU3BOACTBA U OTPEOJICHUS U B
NEPBYIO OYEpEeIb OMACHBIMM OTXoJaMu. OTXOAbI SBISAIOTCS HMCTOYHUKOM 3arpsi3HEHUs
aTMOC(EepHOro BO3AyXa, MOA3EMHBIX U TTOBEPXHOCTHBIX BOJ, TIOYB U PACTUTEIHHOCTH. Bee
OTXO/IbI MOAPA3/IEISAIOTCS Ha OBITOBBIE U MTPOMBIIIJIEHHBIE (IPOU3BOICTBEHHBIE).
AHTpPOIIOTEHHOE BO3/CWCTBUE Ha MPUPOAY — OTO pE3yJbTaT IESATENbHOCTH YeIOBEKa,
OKa3aBIIM  BIMAHUE Ha OKpyXaromyw cpeay. JlaHHOe€ BO3JIEHCTBHE  MOYXHO
KJIaCCU(UIIMPOBATh CIEAYIOIIUM 00pa3oM: 3arpsi3HEHHE Cpelbl OMacHbIMU OTXOJlaMU;



IIYMOBOE BO3J€HCTBUE; OMOJOTMYECKOE 3arps3HEHUE; BO3JEHCTBUE 3JIEKTPOMArHUTHBIX
NIOJIEM M W3JIYy4EHUH; BO3JCUCTBUE OpYKHMS MAaCCOBOIO YHMUYTOXXCHUS; BO3ACHCTBUE
TEXHOTEHHBIX HKOJIOTHYECKUX KaTacTpod.

53. bakrepuanbHblie 3a001eBanus yesnoBeka. K OakrepuanbHbIM 3a00I€BaHUSM OTHOCSTCS: YyMa,
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xoJiepa, cuOupckas si3Ba, TyOepKyiné3, OOTyIHU3M, CTONOHSIK, aHTUHA, MEHUHTHUT, TU(TEpHs,
JU3EHTEPUsl, KOKJIIOLI, CKapjaTHHA, TAaCTPUT, 53Ba MKEIYJKAa M ITOT CIHCOK MOXHO
npofomkate emé u €mE. bakrepuanbHble 3a0oneBanHus pacreHuil. K OaktepuaibHbIM
OTHOCSITCSI: THWIM, OaKTepualbHBbI pak, OakTepuanibHOE YBAJIaHUE, OaKTepHalbHas
nATHUCTOCTh. ['Hunbe. Ecnm Bam nBerodek ojonena THWIb, Bbl 3TO 3aMETUTE 10
OMEPTBEBLINM U pa3MATr4€HHBIM TKaHSIM. OCOOEHHO OT 3TOT0 CTPAJAIOT PACTEHUS, UMEIOLIHE
MSICHCTBIN cTeOeIb HIIN JIUCThS. bakTepust HaunHaeT pa3MHOXKATHCS TPU U30BITOYHOM MOJTUBE
U IIEPEKOPME PACTEHUsI a30TUCTBIMU y100peHusiMU. bakTepuanbHoe yBsSaaHue.
Cambie pacnpocTpaHeHHbIE BUpPYCHBbIE 00ne3Hr K BUpYCHBIM 00JIe3HSIM YeIOBEKAa OTHOCST:
HaTypaJbHYI0 U BETPSIHYIO OCIy, KOpb, I€pIeC, I'PUII, KPACHyXa, MOJUOMHUEIUT, T€aTUT
BupycHbiii, BUY. Berpsnas ocna - wuHpekuuoHHoe 3a0olieBaHUE, MPOTEKAIOIIee C
YMEPEHHBIMH OOIIMMU SBJICHUSIMH U CHITbIO.
ApnanTanus 4eloBeKa K HOBOHM JUIS HEro cpene - CIOXHBIA COIUAIbHO-OMOIOTHYeCKUN
IIPOLIECC, B OCHOBE KOTOPOTO JIEKHUT MU3MEHEHHE CUCTEM U (DYHKUMH OpraHu3Ma, a TaKxKe
npuBblUHOrO moBeneHus. [lon amanTanmell 4YenoBeKa MOHUMAIOTCS IPHCIIOCOOUTEIBHBIC
peakuuy ero opraHu3Ma Ha U3MEHsIuecs (akTopbl cpeabl. AnanTanus NpOsBISETCS Ha
Pa3HbIX YPOBHSAX OpraHU3alliy )KUBOW MaTEPUU: OT MOJIEKYJISIPHOTO /10 OMOIIEHOTUYECKOTO.
JucuunnuHa, n3y4daroias BO3MOXHOCTH HUCIIOIb30BAHUS KUBBIX OPTAaHU3MOB, X CUCTEM WJIU
IPOAYKTOB MX JKU3HENEATENbHOCTH JUISI PEIICHUS TEXHOJOTMYECKUX 3a7ad, a TaKxKe
BO3MOYKHOCTH CO3/IaHUS )KUBBIX OPraHU3MOB C HEOOXOAUMBIMU CBOWCTBAMH METOJIOM T'€HHOU
WHXEHEPUHU
CaMOCTOSITENIbHOW  TTO3HABATEJIbHOM  JEATENbHOCTH, TIPAXKAAHCKOTO — OOIECTBEHHOM
JeSTeIbHOCTH, COLIMAIbHO — TPYIOBOM AESITENbHOCTH, OBITOBOM c(hepe, KyIbTYpHO-10CYyTOBOM
nesTeibHOCTH. CylHOCTh OMO3KOJIOTMYECKOTO MOHMTOPHUHIA. OTOT BHJ MOHUTOpPUHTA
paccmaTpuBaeTcs Kak CUCTeMa HaOJI0IeHUH, OIIEHKU U TPOrHO3a JIF0ObIX U3MEHEHUH B OHoTe,
BbI3BaHHBIX (PaKTOpaMU aHTPOINOIreHHOro npoucxoxaenus (Penopos, 1975; bypaun, 1985 u
1p.). Ero 00beKTOM BBICTYMaeT OMOIOTHYECKHE CUCTEMBI Pa3IMYHBIX YPOBHEH OpraHu3aliy 1
UX pEeaKIMM Ha BHEIIHHE eCTeCTBEHHBbIE M aHTPONOreHHble Bo3aeicTBUsA. CyOKIeTOUHOMY
YPOBHIO OpraHU3allud CUCTEM COOTBETCTBYET TI'€HETUYECKHMII MOHUTOPHUHI, KIETOUYHOMY -
OMOXMMHUYECKUH MOHUTOPHUHI, OpPraHU3MEHHOMY - (DU3MOJIOTUYECKUH MOHUTOPHHT,
MOMYJSIIMOHHOMY U OHOIIEHOJIOTMYECKOMY YPOBHSM - 3KOJIOTUYECKHIT MOHUTOPUHT (B Y3KOM
CMBICJIE 3TOTO MOHATHUSA).



