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1 TTOSICHUTEJIBHAS 3AIIMCKA

1.10061acTh NpUMeHEeHUsI IPOrPaMMbI

Pabouas mnporpamma yuyeOnoro mnpenmera OOIL13 «buonorus» sBISeTCs 4YacThIO
00pa30BaTEeJIbHONW MPOrpaMMbl MOATOTOBKU CIIELMAIUCTOB CPEIHEro 3BEHa, pa3pabOTaHHOU B
coorBercTBUM ¢ PI'OC CIIO mno cneumansHocT 44.02.02 IlpenonaBaHue B HadalbHBIX
KJIaccax, yTBEpKISHHOTO0 MpuKka3zoM MuHoOpHayku Poccun ot 25.05.2022 Ne742.

1.2. Mecro mnpeamera B CTPYKType MPOrpaMMbl NOATOTOBKH CIELHHAJHCTOB
CpeIHero 3peHa

VYueonsii npeamer OOIL13 «buomorus» BXoauT B paszaen «OOmeoOpa3zoBaTeIbHbIC
MpeIMeThI 00111e00pa30BaTEILHOTO YIeOHOTO IHKIIA.

1.3 O0bem y4yeOHOM TUCHUILINHBI H BHAbI Y4eOHOI padoThI

Bup yueOHoii padoThI O0bem yacos
O061beM 00pa3oBaTeIbHOI MPOrpaMMBbl YU4eOHOT0 NpeaMeTa 78
B TOM YHCIIE:
- TEOpETUIECKOoe 00yueHue 38
- IPAKTUYECKUE 3aHATHS 40

- caMmocTosTeNnbHas padoTa -

- KOHCYJIbTalluH -

- IPOMEXYTOYHas aTTecTanus - AUPPepeHInPOBAHHBIN 3aUeT




2 IINTAHUPYEMBIE PE3YJIBTATbBI

B pesynprare u3ydeHus mnpeamera y oOydyaromIMXCsl JOJDKHBI OBITh C(OPMHPOBAHBI
JMYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHBIC PE3YIIbTATHL.

JInuHoCTHBIE pe3yJIbTaThI
OcBoeHne mporpamMMbl IMpeaMeTa COMPOBOXKIAETCS (OPMHPOBAHHEM y O0YUArOIIUXCS

JIMYHOCTHBIX PE3YIbTAaTOB B HaCTHU

2PAdCOAHCKO20 BOCNUMAHUA:

— c(opMHpPOBAaHHOCTH  TPAXKAAHCKOW  MO3UIMK  OOydarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOro 00IECTBA;

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpecax TpaKIaHCKOro o0IecTsa,
y4acTBOBaTh B CaMOYNpAaBICHHHM B 00IIe00pa30BaTeNIbHOW OpraHM3alll W JIETCKO-
FOHOLIECKHUX OpraHu3alusX;

— yMEHHE B3aUMOJIEWCTBOBATh C COLMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUHM C UX (QYHKLUSIMU
Y Ha3HAYCHUEM;

nampuomuyecKo20 80CNUMAaHUsL:

— c(hOpPMHUPOBAHHOCTb POCCUHCKOM T'pa)kTaHCKOW HMJIEHTHMYHOCTH, MAaTPUOTHU3MA, YBaKEHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHON, ropmocTy 3a CBOW KpaH, CBOIO
Ponvny, CBOM S3BIK M KyJBTypy, NPOILIOE M HACTOALLEE MHOIOHALMOHAIBHOTO Hapona
Poccuu;

— LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHUMBOJIAM, MCTOPUYECKOMY U NPUPOJHOMY
HACJIEUIO, MaMsITHUKaM, TpaauuusM HapoaoB Poccum, poctmxenusm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYLE;

— uaeiHas yOexkJIeHHOCTb, TOTOBHOCTb K CIYy>KEHHIO U 3auiute OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyas0y;

Guszuueckoeo socnumaHus:

—  cOopMHUPOBAHHOCTH 3I0POBOTO U Oe30MacHOro o0pasa >KU3HH, OTBETCTBEHHOTO OTHOIICHUS

K CBOEMY 3/I0pPOBbIO;

mpy006020 80CNUMAHUA!

— TOTOBHOCTbH K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYA0II00HE;

— TOTOBHOCTb K QKTUBHOM JESITEIBHOCTH TEXHOJOTMYECKONW M COLIMAJIbHOW HAIPABIEHHOCTH,
CIOCOOHOCTh HMHHMIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO BBIMOJIHATH TaKylo
NESATENBHOCTD;

— HHTEpEC K pa3InyHbIM cepam npodhecCHOHATBHOU eI TeIbHOCTH;

YEHHOCMU HAYYHO20 NOZHAHUA!

— ¢chOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIECTBEHHOM MPAaKTHKH, OCHOBAaHHOTO HA JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

— COBEpLICHCTBOBAHUE S3bIKOBOM M YUTATEIILCKOM KYJIBTYpbI KaK CPEeICTBAa B3aUMOJCHCTBHUS
MEXAY JH0bMHU U TO3HAHUS MUDA;

— OCO3HaHHE IIEHHOCTU HAay4YHOH [€ATEIbHOCTH, FOTOBHOCTbh OCYIIECTBIISTH MPOEKTHYIO U
HCCJIEI0BATENIbCKYIO I€SITEIbHOCTh MHAMBHUIYAIbHO U B TPYIIIIE;

9KOJI02UHECKO20 6OCNUMAHUSL:

— chOPMHUPOBAHHOCTh AKOJIOTMYECKON KYJIbTYpbl, TOHHMAaHHE BIMSHHUS  COIMAJIBHO-
HPKOHOMHUYECKUX MPOLIECCOB HA COCTOSHHUE NMPUPOAHONW U COLMAIBHON CPEelbl, OCO3HAHUE
IJ100aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAHHUE U OCYLIECTBJICHUE JIEUCTBUN B OKPYKAIOIIECH CPEZIe HA OCHOBE 3HAHUS LIEJICH
YCTOMYMBOI'O pa3BUTHUS YEIOBEUECTBA;

— yMeEHue IIPOrHO3UPOBATh HeOJIaronpusTHhIE HKOJIOTMYECKUE MIOCJIEAICTBUS
peANpPUHUMAEMBIX JEHCTBUMN, IPEIOTBPAIIATh UX;



— pacIIMpEeHHUE ONbITA AECATEIBHOCTH dKOJIOTHYECKOW HAIPaBIECHHOCTH;
— OBJAJCHUE HAaBbIKAMHU  y4eOHO-HCCIIEIOBATEIbCKOM, TPOCKTHOM W  COIMAIBHOU
JCSATCIIBbHOCTU.

Yuumeieas cneyuguxy npeomema QOOII. 13 Buonozus, auuHOCMHblE pe3yaIbMamvl 6
npozpamme KOHKpemu3upo8anvl Kax.

JIP01 - chopMUpOBAaHHOCTH TPAKIAHCKOW MO3ZHUIMUA OOYYAIOIIErocss Kak aKTHBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOr0 O0IIECTBa;

JIP02 - TOTOBHOCTH MPOTHBOCTOATH HJCOJIOTMH HKCTPEMHU3MA, HALMOHAIM3MA,
KceHOGoOUH, TUCKPUMUHAIIMKM 110 COIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAIBHBIM
MpU3HAKaM;

JIP03 - chopMupOBaHHOCTh POCCHMCKON TpakIaHCKOW HIEHTUYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepea PonanHO, roproctu 3a cBoOi
Kpail, cBor0 PoauHy, CBOUM S3bIK W KYJIBTYpPY, HMPOILIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapozna Poccun

JIP04 - 11IeHHOCTHO€ OTHOIIEHUE K TOCY/IapCTBEHHBIM CHUMBOJIAM, MCTOPUYECKOMY H
MIPUPOJHOMY HACJIEINI0, TaMSATHUKAM, TpaauuusM HapojoB Poccuu, moctwkenusiMm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

JIPOS - chopmupoBaHHOCTE 3I0POBOTO U 0€30MacCHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOLLIEHUS K CBOEMY 3/10POBBIO;

JIP06 - TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYAOII00HE;

JIPO7 - TOTOBHOCTh K AaKTUBHOM MHEITEIbHOCTA TEXHOJIOTMYECKOW W COLMAIBLHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHULIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEILHO BBINOJHATH
TaKyI J1eATeIbHOCTB;

JIP08 - uaTepec K pa3myHbM chepam nmpodeccHoHATBHON NeITeTbHOCTH;

JIP09 - cdhopMHUPOBAaHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BHTHSI HAyKH W OOLIECTBEHHOW IPAKTHKH, OCHOBAaHHOTO HA JHAJIOre KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYILTYPHOM MHPE;

JIP10 - coBepliIEHCTBOBaHHE S3BIKOBOM M YHTATEIbCKOM KyJIbTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIIOAbMU U IO3HAHUS MUPA;

JIP11 - oco3HaHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISAThH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€SITEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE;

JIP12-chopMHpOBaHHOCT 3KOJIOTUYECKON KYJIbTYpPBhl, IOHUMAaHUE BIUSHUS COLUAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHME IPUPOJHONM M COLMAIBHOW CpElbl, OCO3HaHUE
100aTFHOTO XapaKTepa HKOJIOTHISCKHUX TIPOOIIeM;

JIP13 - nnaHupoBaHUE M OCYIIECTBIECHUE JNEUCTBUU B OKPYKAIOIIEH cpele Ha OCHOBE
3HaHUA LEeJIeN YCTOMYUBOrO pa3BUTHUS YEIOBEUECTBA;

JIP 14 - ymMmeHuWe NPOTHO3UPOBATH HEOIATONPUATHBIE JKOJIOTHYECKUE TMOCIEACTBUS
MpeANPUHUMAEMBIX JEHCTBUMN, IPENOTBPAIIATh UX;

JIP 15 - pacuipeHue OnbITa 1€ATeIbHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH;

JIP 16 - oBiiajieHne HaBBIKAMH y4eOHO-HCCIICIOBATEIBCKON, MPOSKTHON U COIMAIBHON
NESATEIBHOCTH.

s  gopmuposanus AUYHOCMHBIX Pe3YIbMAmos y 00yu4arowuxcs Gopmupyomcs
VHUBepcavHble yYuebHble 0elCmeus.

— YBaXEHUE K UCTOPHH U JOCTHKCHHUSIM OTEYECTBEHHON OMOIOrHUECKON HAYKH;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWIO, B TOM 4YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTS)KEHUU BCEH JKU3HU;

— COBEpUICHCTBOBATH UMEIOIINECS 3HAHMUS;

— JKellaHUE 0CO3HABATh CBOM TPYAHOCTH M CTPEMHUTHCS K MIX TIPEOIO0ICHHIO;

— TIOJIOKUTEJIbHOE OTHOILIEHUE K TPYly, OCO3HAHUE IICHHOCTH MacTepCcTBa, TPYAOI00HE;

— 3HaHWE MOPATBHBIX HOPM U YMEHUE BBIJICITUTH HPABCTBCHHBIN ACTICKT MIOBEJCHUS;



YMEHHE COOTHOCHTD MOCTYIKU U COOBITUS C IPUHATHIMH STUYECKUMU MPUHITUIIAMH,
IpOABJICHUC OMIIATHH, KaK OCO3HAHHOI'O IIOHUMaHusA 4YYBCTB JpPYTHUX J'IIO)IGI\/'I n
COIICPCIKUBAHUA UM, BBIPAKAOMIUXCA B IIOCTYIKAX, HAIIPABJICHHBIX Ha MIOMOINb U
obecrieueHne 01aronoIydus.

Pa3sBUTHUC 3TUYCCKUX YYBCTB — CTbldd, BHHbBI, COBCCTU KaK PCryjiaTOPOB MOPAJIbHOTO
IOBEJICHUA,

3HaTh OCHOBBI JKOJOTMYECKOW KYJIbTYPBI: IPUHATHE LEHHOCTH IPUPOJHOTO MHPA,
TOTOBHOCTBh  CJIEJIOBaTh B CBOEH JIEATEIIFHOCTH HOPMaM TMPUPOJOOXPAHHOTO,
HEepPaCTOYHUTEIBHOTO, 3J0POBbE COEPETAIOIIETO MTOBEACHNUS;

yCTAHOBKA Ha 370POBBIN 00pa3 KU3HHU.

Dopmuposanue YV][ npogooumcs npu nomowu peuieHus Credyiouux munogslx 3a0ay.

3aJIaHusA, TIO3BOJIAIOIIME OCO3HATh COIUAIBHO-JIMYHOCTHYIO IICHHOCTh 3HAHHWS |
NEeSTENBHOCTH, TMYHOCTHBIN POCT TaKHe, KaK TEXHOJIOTHS MOPT(OIHO;

aHAJIM3 CHTYAIlMH, COJEPKANIMX IEHHOCTHO-OPHEHTHPOBAHHYIO CMBICIO-TIOMCKOBYIO
KOJUIM3HIO;

aHAJIM3 CUTYaIlui, COJEpKalIMX HEONPEJICICHHOCTh, TO €CTh HE HMMECIOIINX
OJTHO3HAYHOT'O PEUICHHSI W3-32 HEMOJIHOTHI, HEIOCTATOYHOCTH HH(pOopMarmu 00 00BEKTE,
Ipoliecce, SIBICHUU WM U3-32 HEYBEPEHHOCTH B JJIOCTOBEPHOCTH MH()OPMAIIHH;

aHaJIM3, CONIOCTABJICHHUE U OIICHKA HH(POPMAIIMH U3 PA3TUIHBIX UCTOYHUKOB.

MeTanpeameTHble pe3yabTaThl

OcBoeHHME TMporpaMMbl TpeaMeTa CONMPOBOXIAaeTcs (HOPMHpPOBAHHEM Y OOYYAIOIIUXCS
METanpeIMETHBIX PE3yJIbTATOB:

Osnaoenue yHuepcanbHbIMu y4eOHbIMU NO3HABAMETbHLIMU OCUCMEUIMU.

bazosvle ocuuecKue 0elcmeusl.

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

yYCTAQHABJIMBAaTh  CYIICCTBCHHBIM  MPH3HAK WM  OCHOBaHHWS JUIS  CPaBHEHWUS,
KJIaCCU(UKAIUN U 00O0O0IIICHHUS,

OTIPENIENIATH 1SN JICATSILHOCTH, 33]1aBaTh TApaMETPhl U KPUTCPUH UX TOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ POTUBOPEUHS B PACCMATPUBACMBIX SIBJICHHSIX;

BHOCUTh KOPPEKTHBBI B JIESATCILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IEISIM,
OIICHUBATH PUCKH ITOCIICICTBAN ACSITCILHOCTH;

pa3BUBATh KPEATUBHOE MBIIUICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIeM;

bazoevie uccieo0osamenbekue 0eucmeusl:

BJIa/IETh HAaBBIKAMH Y4e€OHO-UCCIIEIOBATENICKON M MIPOEKTHOM JESTENbHOCTH, HaBBIKAMU
paspernieHus npooaeM;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaIM3UpPOBATh 3a7ady, BBIIBUTATH
TUIIOTE3y €€ pEelIeHUs, HaXOJUTh apryMEHTHI JJIs JOKAa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJIE PEUICHHS 3aJa4d PEe3yJIbTaThl, KPUTHYCCKH
OLICHUBATH UX NOCTOBCPHOCTL, IPOTHO3UPOBATL U3MCHCHHUC B HOBBIX YCJIIOBUSX,

yMETh TIEPEHOCUTh 3HAHHWS B TI03HABATEIBHYIDO M  IPAKTHYECKYIO  OOJIACTH
KNU3HCOACATCIIBHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTeH;

BBIABUI'daTb HOBBIC UACHU, IPCJIaraTb OPpUIr'MHAJIBHBIC IMOAXOAbI U PCIICHUSA

paboma ¢ unghopmayueii:

BIaJ€Th HABBIKAMM TOJY4YeHHUs HUHPOpPMAIMM M3 MCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENIBHO OCYILECTBJIATh IOMCK, aHAJIW3, CUCTEMATHU3AaLMI0O U HMHTEPIPETALUIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCThI B Pa3JIMUHBIX (popMaTax ¢ y4eToM HazHauyeHUs MHGOpMaLuK U
IIeJICBOM ayJUTOPUH, BEIOUPAst ONTUMAIBHYIO (POPMY MpEICTaBICHUS M BU3YaTIH3aIUH;



— OLEHMBATH JIOCTOBEPHOCTD, IESTHTUMHOCTh HH(OPMAIIMH, €€ COOTBETCTBHUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

— HCIIONB30BaTh CPEACTBA WH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHbIX 3aJ1a4 C COOJII0CHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30MacHOCTH, THIHEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ATUUECKUX HOPM, HOPM HH(DOPMAIIMOHHOW 6€3011acHOCTH;

— BIJIAJETh HABBIKAMH PACIO3HABAHUS U 3alUTHI HHPOPMALIUHU, HHPOPMAILIMOHHOMN
0€3011aCHOCTH JIMYHOCTH.

Osnadenue yHusepcanbHblMu KOMMYHUKAMUBHBIMU OUCTNBUAMU.:
COBMECMHAsL 0esIMeNbHOCHb

— IOHMMATh U UCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUIYAIbHONW pabOTHI;

— IPUHUMATH II€JIM COBMECTHOHN JI€ATEIbHOCTH, OPIraHHU30BbIBATH M KOOPJIHMHUPOBATH
JENCTBUS 10 €€ NOCTUKEHUIO: COCTABIISATh IUIaH ACUCTBUM, PACIIPEAEIIATD POIH C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOI padoThI;

— KOOPJMHMPOBAaTh M BBIIOJHATH pPabOTy B YCIOBUSX pEalbHOIO, BUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aMOJIECHCTBHS;

— OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHNWE B pPa3IUYHBIX CHUTyalUsX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

Ognadenue yHu8epcanbHulMU pecyiamueHbiMu 0eucCmeUuamMU.
COBMECMHAsL 0esIMENbHOCHb:

— TOHMMAaTh U UCIOJb30BAThH MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAIbHONU pabOTHI;

— IpPUHHAMATh IIeJId COBMECTHOH [€ATEIbHOCTH, OPIraHHU30BbIBATH M KOOPJIHWHUPOBATH
JENCTBUS 110 €€ JOCTHXKEHUIO: COCTABIIATH IIJIaH ACHCTBUM, pacpeaesaTh POIU C yI1ETOM
MHEHUH Y4aCTHUKOB 00CYX/1aTh Pe3yIbTaThl COBMECTHOI paboThI;

— KOOPJMHHMPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSIX pEalbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

— OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B pa3IUYHBIX CUTYyallMsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM;

npunamue ceds u opyaux aoet

— TDpPUHAMATh MOTHMBBI M AapryMEHTHl JPYruUX JIIOJed TpU aHaIU3e pPe3yIbTaToB
NEeATENBHOCTH;

— TIpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX JIOAEH Ha OMINOKY;

— pa3BUBATh CIOCOOHOCTH MOHUMATh MUP € TIO3ULIUHU JIPYTOTO YEIOBEKA.

Yuumuwieas cneyugpuxy npeomema OOII. 13 Buonozus, memanpeomemHule pe3yibmamsl 6
npozpamme KOHKpemu3upoB8aHvl Kax:

MPO01 - ymerb camMOCTOSITENBHO (OPMYIHPOBATh U AaKTyaJU3UpOBaTh MPOOIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE, ONPENENATh LEIU ACITEIBHOCTH, 3a1aBaTh [ApaMeTpbl U
KPUTEPUU HUX JOCTHXKEHHS, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTh, OLEHUBATh COOTBETCTBUE
pe3y/bTaTOB LIEJIAM, OLIEHUBATH PUCKH IOCIIECICTBAN JEATEIBHOCTH;

MPO02 - BrajeTh HaBbIKAMHM Y4e€OHO-MCCIIEAOBATENLCKOM M NMPOEKTHOW JesTeNHbHOCTH,
HaBbIKaMU pa3peleHus npolem;

MPO03 - BBIABIATE NPUYMHHO-CIEJACTBEHHBIE CBSI3M M AaKTyaJU3UpoOBaTh 3azady,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHUs, HaXOAUThb apryMEHThl U1 JO0Ka3aTelbCTBA CBOMX
YTBEPKICHUM, 3a1aBaTh IapaMETPhbl U KPUTEPUH PELICHUS;

MP04 - aHanu3upoBaTh MOTYYEHHBIE B XO/1€ PELIECHUS 3aJaul pe3yJbTaThl, KpUTUUECKH
OLICHUBATb UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

MPOS - yMeTh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 W TPAKTUYECKYIO 00JacTH
KU3ZHEIESATEIbHOCTH;

MPO06 - ymeTs UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

MPO7 - BbIABUTaTh HOBBIE UJEH, IPEAJIAraTh OPUTMHAIIBHBIE TOAXO0/IbI U PEILICHUS;



MPO08 - BnaseTh HaBBIKAMHU MOJYYCHUS HHPOpPMAIMH W3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBIIATH MOMCK, aHalu3, CHUCTEMAaTHU3allMI0 M HHTEPIpEeTaIIIo
nH(pOpMAIIUY PA3TMYHBIX BUAOB U (OPM IPEICTABICHHS,

MP09 - co3maBaTh TEKCTHI B Pa3IUYHBIX (JopMaTax C y4eToM Ha3HA4YCHHs HH(POPMAINH
U 1IeJICBOW ayAUTOPUH, BEIOMPAst ONTUMANIBHYIO (hOpPMY MPEJICTABICHUS U BU3YyalIU3allUH;

MP10 - omneHuBaTh OCTOBEPHOCTH, JETHTUMHOCTh HH(POpPMAIMH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

MP11 - ucnosnip30BaTh cpeacTBa HHOOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHM3aLMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUIl SPrOHOMMKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBoOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011acCHOCTH;

MP12 - BnazeTh HaBBIKAMHU PACTIO3HABAHUS U 3aITUTHI HHGOPMAIUU, HHPOPMAITMOHHOMN
0e30MacHOCTH JTUYHOCTH;

MP13 - n§puHuUMaTh [EIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS IO €€ NOCTHKCHHUIO: COCTaBIATH IUIAH JCHCTBUN, PAacIpeneisiTh
poJu ¢ Y4ETOM MHEHHI y4aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHON paOOTHI;

MP14 - KOOpAUHUPOBATH U BBHITIOTHATH padOTy B YCIOBUSAX PEaIbHOTO, BUPTYATBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

MP15 - ocyumecTBiIsITh NO3UTHBHOE CTPAaTETMYECKOE IOBEJEHUE B Pa3IMUHBIX
CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM;

MP16 - npuHMMaTh MOTHBBI U apryMEHThl JPYTHX JIIOJAEH NpU aHAJIW3€ pPe3ysIbTaToOB
NEeATEITbHOCTH;

MP17 - npu3HaBaTh CBOE MPaBO U MPaBO APYTUX JIIOJIEH HA OIINOKHY,

MP18 - pa3BuBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIUHU IPYTOro YeIOBEKa.

Jns dbopMupoBaHHMs METampeIMETHBIX PE3ylIbTaTOB y oOydarommxcs (HOpMUPYIOTCS
YHHUBEpCaJbHbIE yUCOHbIE NIEUCTBUSA:

PerynsatuBHbIe

— IleJIenoyiaraHue, Korjaa CTyJeHT YMEET CTaBUTh Iepe]] co00i 1ieb U 3a1a4u B 00yUeHUH;

— IUTAaHUPOBAaHME, KOTJa OH MOXET COCTaBUTh IUIAH JACUCTBUN MJiA JOCTHIKCHUS
OIPENIENIEHHOTO PE3YIIbTATA;

— TPOTHO3UPOBAHHE — OTO CIHOCOOHOCTh CHPOTHO3UPOBATH pE3YyNbTaT U €ro
XapaKTePUCTHKH, IIPUHATH MEPHI JIJIS YITYUIICHUS UTOTA CBOCH JCATCIIEHOCTH;

— KOppEeKUHUs — HM3MEHEHHE  IUIAaHOB IpPHU MPOMEXKYTOYHOM aHANW3€ WU MOSBICHUH
JIOTIOTHUTEIBHBIX 0OCTOSATENBCTB;

— OIIEHKa — yMEHHUE OLEHUTh caMoro ceOs, YCBOCHHBIH MaTepuasn U 00bEM TOTO YTO eImé
MIPEICTOUT U3YIHTh;

— CcaMOperyislus, KOrja CTYyJeHT MOXET MPEeOoJI0JIeBaTh BO3MOXHBIC MPEMATCTBUS U
paspeniatb KOHQIUKTHBIE CUTYAllUH B KOJUIEKTUBE WJIU TPYIIIIE.
[To3HaBaTeNbHBIE

— TIOCTaBUTb 1I€JIb U3YUCHUS;

— CO3/aTh AITOPUTM ACSITEIHLHOCTH;

— HaiTu uH(pOopMaIuIo;

— WCHIOJb30BaTh PA3INYHBIE METOJIbI TOMCKA (PAKTUIECKUX JAHHBIX;

— BbIOpaTh Hanbosee Y3GpGEeKTUBHBIC U3 HUX;

— U3Y4YUTh MaTepUasbl IPU MOMOIIHM CMBICIIOBOTO YTCHHUS;

— CTPYKTYpPHUpPOBaTh INOJYyYEHHYIO HH(OpMAIIHIO;

— cJelaTh OCO3HAHHBIC BHICKA3BIBAHUS O TOM, YTO H3y4HIL.
Kommynukatusnsie YV ][

— HaAXOJWTb BBIXOJ U3 CIIOPHBIX CUTYyallUi U HE CO3/IaBaTh OTKPBITHIX KOH(IHKTOB,

— TPUHHUMATh PELICHUS U TPAMOTHO OTCTauBaTh CBOIO TOUKY 3PEHUS;

— TpaBWILHO (HOPMYITHPOBATH U CTABUTH BOTIPOCHL;



— YETKO U MOJHO BBIPAXaTh MBICIIH;

— KOHTpOJIUPOBAThH CBOE MOBEJCHUE U MTOBEJICHNUE MAPTHEPOB B IPYIIIIE;
— - KOPPEKTUPOBATh €T0 MPU HEOOXOAUMOCTH;

— -COTPYAHMYATH C OAHOTPYIITHUKAMU U IIEJArOroM.

®opmupoBanue Y'Y /[ mpoBoaAUTCS MPHU MOMOIIM PEIICHHs CIEAYIOIIUX TUIOBBIX 3a]a4
10 pas3ienam:
— VYdeHwue o KJIIEeTKE;
— 3aKoHBI HACIICACTBCHHOCTH;
— OCHOBBI TEOPHUH IBOJIIOLINH;
— OCHOBBI 3K0JIOTUH.

IIpeameTHbIe pe3yabTaThl

[To yuebnomy mnpeamery OOIL13 buomorus (6a30BBIi ypOBEHb) TpeOOBaHUS K
MPEeIMETHBIM pe3yJIbTaTaM OCBOSHHS 0a30BOTO Kypca AOKHBI OTPaXKaTh:

ITP601-chopMUpOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME HAYYHOTO
3HAHUS, PYHKIIMOHAILHON rPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX MPOOJIeM;

ITP602-chopMUpOBaHHOCT, YMEHHSI PACKpbIBATh COJEP)KAaHWE OCHOBOIOJIATAIOIINX
OMOJIOTMUECKUX TEPMUHOB W TIOHSATUM: KHU3Hb, KIJIE€TKA, TKaHb, OpraH, OpraHU3M, BH]I,
MOMYJISAIHS, YKOCUCTEMa, OMOIIeHO03, Ornocdepa; MeTabonnu3M (0OMEH BEIISCTB W MpEeBpaIleHUe
SHEpPrum), roMeocra3 (camoperynsius), OucuHre3 Oenka, CTPYKTypHas OpTaHU3aIMs *KHBBIX
CUCTEM,  JHCKPETHOCTb,  CAaMOBOCHpPOM3BeNeHUE  (PETmpOayKIHs),  HACleACTBEHHOCTH,
U3MEHYUBOCTH, POCT M PA3BUTHE, YPOBHEBASI OPTaHU3AIINS;

IMP603-chopMUpPOBAaHHOCT, YMEHHS PACKpbIBATh COJIEpKAHUE OCHOBOMOJIATAIOITNX
OMOJIOTMYECKUX TCOPUN U TUIOTE3: KJIETOYHONH, XPOMOCOMHOM, MYTallMOHHOM, BOJIIOIIMOHHOM,
MIPOUCXOXKICHUS )KU3HU U YEJIOBEKa;

ITP604-chopMHUPOBAaHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAIONINE OHMOJIOTHYSCKUC
3akoHbl U 3akoHoMmepHocTH (I'. Mengens, T. Moprana, H. W. BaBunosa, D.I'ekkens, @
Mironnepa, K. bapa), 1 ux npuMEHUMOCTbH K )KHUBBIM CHCTEMaM;

ITP605S-nprobpeTeHne OmbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO IO3HAHUA,
HCIIOJIb3YEMBIX B OMOJIOTHU: HAOJIIOICHUS U OTMCAHHS JKUBBIX CHCTEM, MPOICCCOB U SBIICHUM;
OpraHH3aIui U MPOBEACHHS OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIBUKECHHS TUIIOTE3, BHISBICHUS
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEITUYMHAMH, OOBSICHEHHUS TOJYYCHHBIX PE3YIhTaTOB WU
(hopMynHpOBaHUS BEIBOJIOB C UCTIOJIB30BAaHUEM HAYYHBIX OHITUN, TECOPUI U 3aKOHOB;

ITP606-chopMUpOBaHHOCTh YMEHHS BBIACNATH CYHIECTBEHHbIE TNPU3HAKH BHPYCOB,
KJIETOK MPOKApUOT U HYKAPUOT; OJHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOreoleHO30B M 3KOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U IPEBpALICHUS
SHEPrUu B KJETKE, (POTOCHMHTE3a, MIACTHYECKOTO U DHEPreTHUYECKOro oOMEeHa, XeMOCHHTE3a,
MHTO3a, MeHO03a, OIJIOJOTBOPCHHUS, PA3BUTHUS W PA3MHOXKCHHS, WHAUBUIYATHLHOTO Pa3BUTHUSA
opranu3Ma(oHTOreHe3a), 00pbObI 32 CYIIeCTBOBaHKE, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHW3MOB K cpele OOWUTaHus, BIMSHHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOIIOI€HHBIX H3MEHEHUHW B JKOCUCTEMAx CBOEH MECTHOCTH, KpPYrOBOpPOTa BEUIECTB U
MpeBpalieHue Hepruu B ouocdepe;

IP607-chopMUPOBAHHOCTh yMEHHUSI peIIaTh OWOJIOTUYECKUE 3aJadd, COCTaBISTh
FEHOTUIMYECKUE CXEMbl CKpPEIIMBAHMS [JIsl PA3HbIX THUIIOB HACJIEIOBAaHMS IPU3HAKOB Y
OpPraHMU3MOB, COCTaBJIATh CXEMBbI MEPEHOCA BEUIECTB U IHEPIHH B 3KOcHCTeMax (LeNU MUTaAHUS,
TIUIIEBHIE CETH);

ITP608-chopMUpOBaHHOCTh ~ YMEHMH  KPUTHYECKHM  OLIEHUBATh  HMH(OpPMAIUIO
OMOJIOTHYECKOTO  COJAEpX aHHs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX
HMCTOYHUKOB(CPEJCTBA  MAacCOBOW  WHPOpPMAIMU,  HAYYHO-TIONMYJSPHBIE  MaTepHUAIIbI);
HMHTEPIPETUPOBATh ITHUECKHE ACHEKThl COBPEMEHHBIX HMCCIEIOBAaHUN B OMOJOTUM, MEAMIIUHE,



OMOTEXHOJIOTHM; pPacCMaTpUBaTh TIJIO0ATBHBIE SKOJIOTHYECKHE MpPOOJIeMbl COBPEMEHHOCTH,
(hopMHPOBAThH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

ITP609-chopMUpPOBaHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIC W YCTHBIC
COOOILIEHUA HAa OCHOBE OMOJOrMYECKOW MH(POPMALUU M3 HECKOJIBKMX HUCTOYHUKOB, 'PAMOTHO
MCIOJIb30BATh MOHATHHHBIN anmapar OMOoJI0ruH;

ITP610-chopMUpOBaHHOCTh YMEHHSI MPUMEHATh MOJNyYEHHbIE 3HAHUS ISl OObSICHEHUS
OMOJIOTMYECKHX MPOLIECCOB U SABICHHUM, ISl NPUHATHS IPAKTHUECKUX PEIICHHUN B MOBCEIHEBHON
AKH3HHU C 1IeJIbI0 00ecTIeueHHs O€3011aCHOCTH CBOETO 3/I0POBbs U 3[J0POBbsl OKPYKAIOIINX JIFOAEH,
coOIIoAcHMsT 3/10pOBOTO 00pa3a KW3HU, HOPM TI'PaMOTHOIO IIOBEJIEHUS B OKpY’KaroLIEH
NPUPOJHON Cpele; NMOHMMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS JTOCTHKEHUH COBPEMEHHOM
o6uosoruu u OMOTEXHOIOT Ui TUISL paloHaIbHOIO IPUPOIONOIB30BAHUS;



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O ITPEJIMETA

Konnl
HaunmenoBanue pa3jesoB Copepxanue yueOHOro marepuasa i GopMbl OPraHU3aLMH AeATeIbHOCTH O6bem PeIYILTATOR
U TeM o0y4aromuxcst 4acoB
y - ocsoenns OOII
1 2 3 4
Pa3nea 1. Kinerka - cTpyKTYpHO-(p)yHKIHMOHAJbHAS ¢[IMHUIA ;KHBOI'0 18
Coaep:xxanue y4eOHOro MaTepuaJia 2 JIP 09
JIP10
Jlekuus Nel. CoBpeMeHHbIE OTpaciu OHonornueckux 3Hanuil. Csizb OMOJIOTHH C 2 JIP11
JIpYruMH HayKamu: Onoxumusi, Onodusnka, OnoHmnKa, resoreorpadus u ap. Poib MPOS8
Tema 1.1. BHOJIOrHS KaK U MecTo OMo0ruu B OPMHUPOBAHUN COBPEMEHHON HaAy4YHOM KapTHHBI MUDPA. MP09
Hayka. O6mas YpoBHU opraHu3aIuy xkuBoi marepun. OO0mIas XapaKTepUCTUKA KIU3HU, CBOWCTBA MP10
XAPAKTEPHCTHKA JKU3HH, | KUBBIX CHCTEM. XUMHYECKUI COCTAB KIIETOK. MP11
MP12
JeMoHcTpanuu. buonorndeckue CUCTEMBI pa3HOIO YpOBHS: KIIETKA, OPraHM3M, MP18
MOTTYJISIIIHSL, SKOCHCcTeMa, Onocepa Kak mpenaMeT u3ydeHus: omonoruu. llapcTsa TIP608
JKUBOU MTPUPOABI. TIPG09
Coaep:xxanue y4eOHOro MaTepuaJia 6 JIPO1
JIP02
Jlekums Ne2. Knerounas reopus (T.1lBann, llneiinen, P. Bupxos). OcHoBHBIE 2 JIPO3
IIOJIO’KEHUSI COBPEMEHHOM KJIETOYHOHN T€OpHH. THUIBI KJIETOYHON OpraHU3aluu: JIP04
IIPOKAPUOTUYECKUHN U 3yKapHOTHUECKU. OJTHOKJIETOUYHbIE U MHOTOKJIETOYHbBIE JIPO5
Tema 1.2. CrpykrypHO- opranu3msbl. CTpoeHUE MPOKAPUOTUUECKOMN KIIeTKU. CTpoeHHEe 2yKapuOTHYECKOU JIPO7
GyHKUHOHAIbHAS kieTku. Hexnerounsle popmel xu3HU (BUpYyChl U OakTepuodaru). JKusHb u JIPOS
OpraHu3anms KJICTOK Hay4Has IeATeNIbHOCTB NepBOOTKpbIBaTels Bupycos .11 MBaHoBCKOTO. JIP10
. JIP11
Hemonctpauuu. [loprper [I.W. iBanoBckoro. Pucynku: Bupyc tabaunoi MPO1
Mo3aukH. Cxematndeckoe n3odpaxxeHue ¢ara. MPO02
MPO06
[lpuoOpereHne ombITa NPUMEHEHHS TEXHUKH MHKPOCKONHPOBAHUS  IPHU 2




BBITTOJIHCHUHN NPAKTUICCKUX p3.6 OT.

MP09

IIpakTuyeckoe 3ansaTue Nel. «CTpoeHHe KICTKU (pacTeHHUsI, )KUBOTHBIC, TPHOBI) MP11

U KJIETOYHBIE BKJIIOUEHUS (Kpaxmall, KapOTHHOUIbI, XpoMoIuiacTel)». ITonroroska MP18

MHUKpOITIpEnapaToB, HaOII0IEHNE C TTOMOIIBI0 MUKPOCKOIA, BBISIBJICHUE PAa3THUHUMA I1P602

U3y4aeMbIMH 00beKTaMH, (HOPMYITHPOBAHNE BHIBOIOB. I1P603

I1P606

IIpakTuueckoe 3ansaTueNe2. BupycHbie u OakTepuanbHbie 3a00neBanus. O01me IIP610

MIPHUHIIUATIBI UCTIOJIB30BAHUS JIEKAPCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHHUS

aHTuOMoTHKOB.  [IpencraBmeHne  yCTHBIX  COOOIIEHHWH C  MpEe3CHTAIUeH,

MOATOTOBJICHHBIX MO MEPEYHIO UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPETOaBaTeIeM

Coaep:xxanue y4eOHOro MaTepuaJia JIP09

JIP11

Jleknusi Ne 3. XpoMocomHas Teopus T. Moprana. Kuzup u HayuyHas MPO5

JIeATeIbHOCTh aMEpPUKAHCKOTO SMOpHojora, reHetuka Tomaca Moprana. MPO06

CtpoeHue XpomocoM. XpOMOCOMHBIH HaOOp KIETOK, TOMOJOTHYHBIE H MPO8

HETOMOJIOTMYHBIE ~ XPOMOCOMBI,  TaIUIOWJAHBIA W JUIUIOWAHBIA  HaOOp. MP18
Tema 1.3. CTpyKTYpHO Hykneunosele kucnotel: JJHK, PHK, HaxoxneHue B KIIETKE, UX CTPOCHHE U 11P603
(DY HKIHOHATBHBIE byakun. MatpuyHbie MPOLECChl B KIETKE: PEIUIMKALli, OmocuHTe3 OenKa, [IPG04
(DAKTOPHI HACTEACTBEH- penapanusi. ['eHeTHUeCKuil KOA U €ro CBOWCTBA. 1P607
HOCTH. HemoHcTpanuu. Dororpaduu  CXeM  CTPOCHUS xpomocoMm. Tabnuna

F€HETUYECKOro KOJa.

IIpakTuyeckoe 3anaTue Ne3. Perenue 3a7a4 Ha ornpeiesieHue

MOCIIEI0BATETbHOCTH HYKIICOTHIOB, AMUHOKHUCIIOT B HOPME M Ha OTpeesieHue

MOCJIEIOBATENILHOCTH HYKJIEOTUOB, AMUHOKHUCIIOT, B CIy4ae U3MEHEHUS

nocueaoBaresibHOCTH HykieoTuaos JIHK.

Copnepxanue yueOHOIro marepuaJia JIP11
Tema 1.4. O0MeH BeniecTn MPOS8
U NpeBpalleHne JHePrun Jlexuua Ned. [Torsarre MeTaboan3M. ACCUMIIISIIUA U TUCCUMUWISALIAA - BE MP10
B KJIETKE. CTOpPOHBI MeTabon3Ma. Tumnsl 0OMeHa BelecTB: aBTOTPO(PHBIN U TeTepOTPOdHBIH, IP609

a’poOHBIi 1 aHa3poOHBIN. [ImacTruueckuit oOMeH. DoTocuHTE3. XEMOCUHTES.




JemoHncTpanuu. Cxema potocunTe3a. CXeMbl SJHEPTETUYECKOTr0 OOMEHA U
OunocuHresa Oelika.

Copnepxanue yueOHOro marepuaJia 4 JIP11
JIP16
Jlekuust NeS5. KiietouHbld LMK, €ro nepuoisl. MuTo3, ero craauu u 2 MPOS
Tema 1.5. )KuzHeHHbBIH IIPOMCXOIAIIME IIpoLecChl. buomornyeckoe 3Hayenue MuTo3a. Meios u ero MP09
MUK  KJeTKH. MwuTto3. | craauu. [loBegenne xpomocom B Meiioze. Kpoccunrosep. buosiornyeckuii cMbIici MP13
Meiio3s. Mero3a. IP608
I[1P609
JdemoncTpanun. Pucynku: «Jlenenne xkinetkun», «Cxema wmwuTo3a», «Da3bl [IP610
Melo3a», « CxeMa KpOCCHHIOBEPay.
Kontpoabnas padora Nel | «MoJieky/JIsIpHbIi YPOBEeHb OPraHU3ALUM KUBOT 0> 2
Pasjen 2. Ctpoenne u (pyHKUMH OPpraHu3ma. 22
Copnepxanue yueOHOro marepuaJia 2 JIP09
JIP10
Jlexknusi Ne 6. MHorokieToUHbIe OpraHu3Mbl. B3auMOCBS3b OPraHOB M CHCTEMBI 2 MP04
Tema 2.1. CTpoeHue | OpraHOB B MHOIOKJIETOYHOM opranu3me. [omeocta3 opraHusmMa M €ro MPO5
opraHm3ma. MO/IIEpYKAHUE B MIPOIIECCE KU3HEACSITEIIBHOCTH. MPO09
N I1P603
Hemoncrpanuu. Pucynku: «B3auMmocBs3b opraHoB pacteHuit», «Cucrema IPGO5
OpraHOB YeJIOBEKa», «BHOXUMUYECKUI MEXaHU3M MOJIJIEPKaHUsI TOMEOCTa3a.
Coaep:xxkanue y4eOHOro MatepuaJia 2 JIPO3
JIP10
Jleknusi Ne7. @Dopmbl pa3MHOXKEHUS OpraHu3MoB. becmnoiroe u  mosioBoe 2 JIP11
Tenma 2.2. PoDMEL pasMHOkeHHe. Buael Oecmosioro pasmHokeHus. [loioBoe  pa3mMHOKEHHE MPO1
a3MH0.)K.eHI/I$Il) 'amerorene3 y xuBoTHBIX. CrepmaroreHe3 u ooreHe3. CTpoeHUE IOJIOBBIX MP04
EFaHI/BMOB Kietok. OmrogoTBopeHue. JKu3Hb W HaydHas JEATEIbHOCTh T'E€HETHKAa U MPO5
P ) sMmbpuosora b. JI.  AcraypoBa. KioHupoBaHHME IKHMBOTHBIX (IIPOOJIEMBI MPO06
KJIOHUPOBAHMS YEJIOBEKA). MPO7
I1P601

I[eMOHCTpaI.[I/II/I. O6p8.30BaHI/Ie MOJIOBBIX KJIE€TOK. Buibl 0CCII0I0T0 U IOJIOBOI0




pazMHOXeHuss. MHoroo6pasue opranu3MoB. OCHOBHBIE 3Tambl KJIOHUPOBAHUS I1P603
JKUBOTHBIX. I1P605
Copnepxanue yueOHOro marepuaJia JIPO8
JIPO9
Jlekumsa Ne8. VunuBuayanpHOE pa3BUTHE OpPraHU3MOB. OMOpPHUOTE€HE3 M €ro JIP10
craauu. [ToctomMOpronanbHbIi iepuoa. CTaauu MOCTIMOPHUOHATIEHOTO PAa3BUTHS Y MPO1
KUBOTHBIX | 4esioBeka. [IpsiMmoe u Hempsimoe pa3BuTHe. bronornueckoe crapeHue
Tema 2.3. OHTOreHe3 P p p P MP02
. U CMEPTh.
pacTeHuii, ’)KUBOTHBIX U cMep MPO03
MP04
HeJIoBeKa JMemoncTpanun. ManuBuayansHoe pa3BUTHE OpraHU3Ma. DMOpPUOHATBHBIA dTal MP09
OHTOTeHe3a. TUIBI TOCTAIMOPHOHATBHOTO Pa3BUTHS OPTaHU3MOB. MP13
MP15
IpakTuyeckoe 3anatue Ned, OCHOBHBIC CTaauU SMOPHOHATBHOTO PA3BUTHS IP607
opranusMma. [loctamOpuonansHOE pa3BUTHE.
Copepxanue yueOHOro marepuaJia JIP10
JIP11
Jlexknusi Ne9. OcHOBHBIC TOHSTHS TEHETUKH. 3aKOHOMEPHOCTH OOpa3oBaHUs MPO1
rameT. 3akoHbl ['. MeHnens (MOHOTHOPUIHOE M TIOTUTHOPHIHOE CKPEIIUBAHUE). MPO02
BzanmopeiicTBre reHoB. MPO0O4
MP18
Tema 2.4. HMemonctpauuu. Pucynku:» LuTonmoruyeckue OCHOBBI  MOHOTHOPHIHOTO [IPG02
3aK0HOMEPHOCTH ckpemuBaHus», «CxemMa HaciaeoBaHUS TIPU3HAKa B CiIydae HEMOJIHOTO [IPG04
HACJIeI0BAHUS. JoMuHHpOBaHMs». (Cxema HaclelIoBaHUS TMPU3HAKOB TMPU  JUTHOPUIHOM [IPGO7
CKpEIIMBaHUH. [IPG08
IMpakTnyeckoe 3ansitue NeS. PemieHue 3amady Ha ONpeNieICHUE BEPOSITHOCTH
BO3HUKHOBEHHUS HACJICICTBEHHBIX MPHU3HAKOB IPH MOHO-, -, TOJUTHOPUTHOM,
AQHAJU3HUPYIONIEM M HEMOJHOM JIOMHUHHUPOBAaHUU CKpelnBaHusX. CocTaBieHHE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUI.
Conep:xkanue yueOHOro MaTrepuaJa JIP09
Tema 2.5.CuensienHoe JIP10
HacJIeI0BaHUe NPU3HAKoB, | JIeKiust Nel0.3axkonst T. Moprana. CuenjieHHOE HacleJOBaHUE TI'EHOB, MPO1

HapymeHue CUCIIIICHHA. HaCJ'IeI[OBaHI/IC IPU3HAKOB CHCIUICHHBIX C ITOJIOM.




JMemouncTpanuu. Tabnuna CuerieHHOe HaclleJOBaHHUE. MPO3
MPO5
MP13
IIpakTuyeckoe 3ansaTueNe6. PemeHue 3amay Ha OINpEJEIICHHE BEPOSTHOCTH MP14
BO3HHKHOBEHHUS HACJICJACTBEHHBIX MPU3HAKOB TPH CIEIJICHHOM HAaCJEIOBaHHUH. MP16
CocraBiieHHe TeHOTUITMYECKUX CXEM CKPEIMBAHMUS. MP18
I[1P604
I1P608
Copnepxanue yueOHOro MmarepuaJia JIPO3
JIPO4
Jlekuus Nell.lI3MeHUMBOCTh NPU3HAKOB. BUIbl N3MEHYMBOCTHU: HACIIECTBEHHAS JIPOS
M HEHACJEJCTBEHHAas. 3aKOH TOMOJIOTMUYECKUX pSAJIOB B HAcleICTBEHHOU JIP0O9
m3menunBoctr (H.M. BaBwioB). MyTtanmonHass Teopus HU3MEHYMBOCTH. Buas JIP10
Tema 2.6. MyTalliii ¥ OpUYMHBl BO3HUKHOBeHMs. Kapuortun uenoBeka HacnencTBeHHbIe JIP11
3akoHOMepHOCTH 3a00JeBaHus 4YeyioBeKa. BoJjie3HW ¢ HACIEeICTBEHHOW MPEApacioioKeHHOCTHIO. MPO04
M3MEHYHBOCTH. 3HaueHHe MEAUIIMHCKONW M€HETUKHU B MPEAOTBPAIICHUU U JICYCHUU T€HETHUUECKUX MPOS8
3a00J1€BaHNH YEI0BEKA. TIP603
I1P605
IIpakTuyeckoe 3ausaTue Ne7.Penienue 3a7a4 Ha onpeielieHUe TUIIA MyTalluu Py [IPGO7
nepeaave HacleACTBEHHBIX MPU3HAKOB, COCTABIICHHE TEHOTHUITMYECKUX CXEM
CKpEILMBAHMUS.
Kontpoabnas padora Ne2 | «CtpoeHue u GyHKIMU OPraHU3Ma)
Pa3znen 3. Teopus 3Bosronuun
Copepxanue yueOHOro MmarepuaJia JIPO1
JIP09
Jlexmusi Nel2.Ilepseie sBomonmonHbsie kouunenuuu (OK. b, Jlamapka, XK. JI. JIP10
Tema 3.1. Ucropust broddon). DBomonmonnas Tteopus Y. J[lapBuHa. CuHTEeTHYECKass TEOpHS MPO1
IBOTIOMOHHOIO yI€HHSI. IBOJIIOIIMM U €€ OCHOBHBIC MOJOXKEeHHMs. MukposBomorus.  [lomymsiiust  kak MPO2
MukposBoonus. pJIeMEHTapHas €IUWHULA H3BOJIOLMHU. ['eHeTnueckue OCHOBBI  3BOJIIOIUH. MPO3
DneMeHTapHble (aKTOpPhl 3BOJONMH. EcTecTBEHHBIH OTOOp - HANpPaBISIONIUN MP04

¢axTop sBosonnu. BunoodpazoBanue Kak pe3yabTaT MUKPOIBOJIOLUH.




MP12

I1P603
JemoncTpanuu. Kpurepun Buna. CTpyKkTypa NOMYISALNH. IPG05
I1P609
Coaep:xxaHue y4eOHOro MaTepuaJia 2 JIPO3
JIPO9
JlekumaNel3.  Makpossomonyss. @DopMBI U OCHOBHBIE  HAIIPaBJICHUSA 2 JIP11
Tema 3.2, Maxpossoao- makposBomoruu  (A. H. Cesepuos). Ilyru pgocTuxeHust OUOIOrMYECKOrO MPO3
1usi. BosHHKHOBEHUE nporpecca. CoxpaHeHue OuopasHooOpasus Ha 3emse. [mmore3sl W Teopuu MPO5
PasBUTHE AKU3HH Ha BO3HUKHOBEHUS kM3HU Ha 3emuie. [losiBJIeHHE MEPBBIX KIETOK U UX IBOJIIOIIHS. TIPGO7
3emue. [Ipokapuotsl u 3ykapuoThl. IIpoHcXo’kIe€HHE MHOTOKJIETOYHBIX OpPraHU3MOB. TIP609
Bo3HMKHOBEHHE OCHOBHBIX I[APCTB JYKApPHOT. AHAIW3 M OIEHKA PAa3IUYHBIX
TUIIOTE3 MPOUCXOXKICHUS KU3HU.
Coaep:xxanue y4eOHOro MaTepuaJia 2 JIP09
JIP10
Jleknusi  Nel4. Amntpomnosiorusi — Hayka o0 uyesjoBeke. CHcTemMaTHYeCKOe 2 JIP11
noJio’keHue venoBeka. CXOACTBO U OTIMYME YEJOBEKa C KUBOTHBIMH. OCHOBHBIC MPO1
Tema 3.3. IIpoucxo:kaenne | CTaUK aHTPOIIOT€HE3a. DBOJIIOLMSI COBPEMEHHOIO YeloBeKa. YeaoBeuecknue pacsl MPO2
YyeJiOBEeKA - AHTPONOreHe3. | 1 WX E€IUHCTBO. BpeMs u myTu pacceleHHs dYelOBEKa MO IUIaHETe. MPO3
[Tpucroco0IEeHHOCTh YeI0BeKa K Pa3HBIM YCIOBHSIM CPEJIbI. MPO04
I1P603
JemMoHcTpanuu. YepThl cXOICTBA U Pa3NWYMsl YEJIOBEKa U >KUBOTHBIX. UepTsl 1PGO5
CXOJICTBA YEJIOBEKA U IPUMATOB.
Pa3nea 4. dxosorus 20
Coaep:xxanue y4eOHOro MaTepuaJia 2 JIP09
JIP12
Jlexknusi Ne 15. Cpensl oOuTaHus OpPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3JYIIIHAS, 2 JIP13
Temad.1.9xomormeckue MOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpej JIP15
(haKTOPBI M CPEABI KUIHM. | (6 oy opranu3moB [IpucrnocoOneHns opraHu3MoOB K JKM3HU B Pa3HBIX Cpelax. MPO04
[Tonatue skonornueckoro ¢akropa. Knaccudukanus 3K0IOrHUecKux (PakTopoB. MPO5

[TpaBuno muanmyma 1O. JInbuxa. 3axon tonepantaoctu B. [llendopaa.




MPO06

JleMoHCcTpauu. DKOJIOTHYECKUE (aKTOPHI U UX BIUSHUE HA OPTaHU3MBI. MP18
I1P605
Copnepxanue yueOHOTro MmaTepuaJia
JIPO9
Jleknms Ne 16. DOxonornyeckas XapakTEpUCTUKA BUJA U MTOMYJISLUH. JIP10
DKoornyeckasi HUIIa BUaa. DKOJIOTHIECKHAE XapAKTEPUCTUKA TIOMYJISIIHH. JIP11
Coob1iecTBa 1 H3KOCUCTEMBI. bHOLIeHO3 U ero cTpyKTypa. CBA3M MEXIy JIP12
opraHu3MaMu B OMOIIEHO3€: KOHKYPEHIIMSI, CHMOMO03, XUIIIHUYECTBO, Tapa3UTH3M. JIP14
CTpyKTypHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, PEyLICHTHI. MP 02
KpyroBoport BeliecTB ¥ NOTOK SHEPTUU B 3KOcUcTeMe. Tpoduueckrue ypoBHH. MP 03
MP04
Tema 4.2. Ilonyasumus, IIpakTnueckoe 3ansaTue Ne§. Tpopuueckue nenu u cetd. OCHOBHBIE TIOKA3aTEIH MPO5
€000111eCTBAa, IKOCUCTEMBI | 3KOcHcTeMbl. bBromacca u npoaykiusi, K0JIOrHYecKue MTUpaMubl YHCed, MPO6
Oouomacchel u 3Hepruu. [IpaBuao nupamuibl SHEPrUH. MP09
IpakTyeckoe 3ansaTue Ne9.PerieHne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX MP10
3aJJaHU TI0 TIEPEHOCY BEIEeCTBA U SHEPTUU B SKOCUCTEMAX C COCTABICHHEM IIPGO8
TpoUUECKUX LENei 1 mupamMu OMOMAcChl U SHEPTUH. IIP610
JemoHcTpanuu. MeXBHUIOBbIE B3aMMOOTHOUICHUS: KOHKYpPEHLMs, CHUMOMO3,
XHUITHAYECTBO, apa3uTu3M. [Iumiessie ienu u ceTH B OMOIIeHO3€e. DKOJIOTHIECKHE
nupamMuibl. CXemMbl 3KOCUCTEMBI.
Copepxanue yueOHOro marepuaJia JIPO9
JIP12
Jlekumsa Nel7.buocdepa — xxuBasg obonouka 3emnu. Pa3Butne npencraBieHuil o JIP14
Tema 4.3. Buocdepa- ouoctepe B Tpynax B. . Bepnanckoro. O6mnactu 6uochepsl U e€ KOMIOHEHTHI. JIP15
rodaabHas JKuBoe BemecTBo Omocdepsl U ero QyHKIMUA. 3aKOHOMEPHOCTH CYIIECTBOBAHUS MPO2
KOJIOTMYeCKasi CHCTeMA ouocteprl.  OcobenHoctn  Omocepsl  Kak  TIOOATBHOW  DKOCHCTEMBI. MPO3
JlnnamMuueckoe paBHOBECHE B Owuoctepe. KpyroBoporsl BemecT u MPO5
OMOreOXMMHUUYECKHE  LUKIBL. ~ [J100anbHBlE  DKOJOIMYECKHE  IPOOJIEMBI MP12

COBpPEMCHHOCTH.




JemoncTpanuu. KpyroBopoT BelecTB U NpeBpalieHUe SHEPIUH B SKOCUCTEME.

ITP605

buocdepa. ITP606
Copnepxanue yueOHOro marepuaJia JIPO8
JIP12

Jlekums Nel8. AnTponoreHHble BO3IeHCTBUS Ha 6rocdepy. 3arps3HEeHusT Kak BUJ JIP13

AHTPOINIOTEHHOTO  BO3JCHCTBHsI. AHTPOIOTCHHBIE BO3JCHCTBUS Ha aTtMocdepy. JIP14

BoszneiictBuss Ha runpocdepy. BoznelictBus Ha autocdepy. AHTpONOTE€HHBIE MPO1

BO3/CHUCTBUS Ha OMoOTHYEcKHe coolmiecTBa. YTIyOJNEHHO H3y4yaroTCcs OTXOJIBI, MPO2
Tema 4.4. Bausinue CBSI3aHHBIE C OTPEEIEHHON MPOQECCUeit/CrIenaTbHOCTRIO. MPO3
AHTPONOTeHHbIX (aK- TIPG01
TOpOB Ha Guocdepy. IIpakTnyeckoe 3anaTumeNe 10. «Otxonpl mnpousBoacTBa». B ToM uyucne [IP606

npodeccroHaIbHO-OPUEHTUPOBAHHOE COAECPHKAHUE MPAKTUUECKOTO 3aHSITHS

[TpakTrueckoe 3aHsTHEe «OTXOABI MPOU3BOJACTBa». Ha ocHoBe deaepambHOTO

KJIacCU(UKALMOHHOTO KaTajora OTXOJ0B ONMpPENIESATh KJIacC OMACHOCTH OTXOJOB;

arperaTHoe COCTOsSiHME M (U3NYECKyr0 (OpMYy OTXOAOB, OOpa3yloIUXcs Ha

paboyem MecTe/ Ha JTamax MPOM3BOJACTBA, CBSI3aHHBIE C OMNPEIEIEHHOMN

npodeccueit/cnennaibHOCThIO

Coaep:xxanue y4eOHOro MaTepuaJia JIPO1

JIP0O2

Jleknust Ne 19. 310poBee U ero cocrapistomue. DakTopbl, NOJOKUTEIBHO U JIP11

OTpULIATENIbHO, BIMSIONIME HA OpraHu3M desoBeka. [IpoOiema TEXHOT€HHBIX JIP12

BO3/ICHCTBUI Ha 3J0pPOBBE YENOBEKa (3JMIEKTPOMArHUTHBIE OIS, OBITOBAs XUMMS, JIP13

M30BITOUHBIE IIyMbl, paguanuss U T. I). AJantamnus OopraHuM3Ma 4YelloBeKa K JIP14
Tema4.5.Biusinue dakropam  okpyxaromie cpeabl. [lpuHnunel  GopMuUpOBaHHS ~ 3A0POBHE MPO02
COLMATILHO- cOeperatoriero nopeneHus. Pu3nMUecKasi akTHBHOCTD U 3/0pOBbe. buoxuMmuueckue [IP601
IKOJI0THYecKUX GaKTOPOB | aCIEKThI PALIMOHAIBHOTO ITUTAHHUS. [IP605
HA 3/10POBbE YeJI0BEKA I[1P607

IIpakTHyeckoe 3ansitue Nell. Ha BbIOOp [IP609

1.IlpakTHYeckoe 3aHATHE «YMCTBeHHas paboTrocnocoOHOCTHY. OBnangeHue [IP610

METOJIaMU  OTIPENCIICHUsT  TOKa3aTelell  YMCTBEHHOW  paboTOCTIOCOOHOCTH,
OOBSICHEHHE  MMOJYYEHHBIX  pe3ylbTaTOB U  (OpPMYIHPOBAHHE  BBIBOJOB
(MMCHMEHHO) € UCIIOJIb30BAaHUEM HAY4HBIX MOHATUH, TEOPUH U 3aKOHOB.

2.IlpakTHuyeckoe 3aHsiTue. «BiusHue abuotwueckux (AKTOPOB Ha deTOBEKa




(HM3KHME ¥ BBICOKME TeMmIepaTypsl)». M3ydyeHne MeXaHHM3MOB aJanTaluu
OpraHuM3Ma 4YeJOoBeKa K HM3KUM M BBICOKMM TeMmIepaTypaM U OOBsICHEHUE
NOJYYeHHBIX  Pe3yabTaToB, (HOPMYIUPOBAaHHE BBIBOJAOB  (IMMCBMEHHO) C
UCIOJIb30BAHUEM HAyUYHBIX IOHATHHA, TEOPHH M 3aKOHOB € IMPO(EeCCHOHAIBHO-
OpUEHTHUPOBAaHHBIM  cojaepkaHMeM. B  Tom uyucine  mnpodeccruoHaIbHO-
OPUEHTHUPOBAHHOE COJAEpKAHHME NPAKTUYECKOro 3aHATHA. B kauecTBe Tpurrepos
CHIDKAIONIUX  pab0TOCIIOCOOHOCTh  HCIIONB30BaTh  YCIOBUS  OCYIIECTBICHHUS
npodecCUOHANBHON JNeATEIBbHOCTH: IIyM, TeMIeparypa, pu3ndeckas Harpyska u
T.J.

KonTposabnas padoraNe 3. | «Teopernueckue acnekTbl IKOJOTHN» 2
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE NIPUKJIATHOTO MOAY IS 12
Pa3gea 5. BuoJjgorusa B ;KU3HH. 12
Coaep:xxanue y4eOHOro MmaTepuaJia 4 JIP10
JIP11
IIpakTHyeckoe 3ansaTHe Ne 12. buoTexHonorus Kak Hayka u IpOU3BOCTBO. MPO3
OcCHOBHBIE HalpaBJIEHUs] COBPEMEHHONW OMOTEXHOIOTMU. MeTo/1bl OMOTEXHOJIOT HH. MP04
OOBbeKTh OMOTEXHOJIOTUH. DTUKA OMOTEXHOIOTHYECKUX M T€HETHUECKUX 5 MPO5
sKcnepuMeHTOoB. [IpaBuia nmoucka u aHanau3a OMO3KOJIOTNYECKON HH(pOpMALK U3 MPO8
pa3HBIX HCTOYHUKOB (Hay4yHast 1 yueOHO-Hay4YHast, CPEJCTBA MAaCCOBOM MP18
uHpopManuu, cetb IHTEpHET U ApyTHe. IIP601
Tema5.1.Bnorexnonoruu B y 11IP605
AHSHH KAIONO IIpakTnyeckoe 3ansaTue Nel3. Keiicol Ha aHanmu3 HHPOPMALIUK O HAYYHBIX
0T JOCTH)KEHUSIX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH, KJIETOYHOM HHXXEHEPHUH, 5

NUILIEBBIX OMOTEXHOJIOTUH. 3aluTa Kelca: MpeICTaBIeHUe Pe3yIbTaTOB PEIICHHS
KelCOB (BBICTYIUIEHHUE C IPE3CHTALEH).

B ToM uncie npodeccroHanIbHO-OPHEHTUPOBAHHOE COIEP)KaHUE MPAKTHYECKOTO
3aHATUSL.

IIpumeuyanue. Tema 5.1.0053aTenbHa U1t U3y4EHUsI CTYyJJ€HTaMHU BCEX
npodeccuil/ cnenuanabHOCTEN.




Coaep:xxanue y4eOHOro MaTepuaJia 2 JIP02
JIPO6
IIpakTHyeckoe 3anaTueNe 14. PazButue npoMbIIeHHOW OMOTEXHOJIOTHH U €€ MPO3
Tema 5.2.1. NpUMEHEHHE B )KU3HU YeJIOBEKa, IIOMCK M aHAJIN3 WHPOPMALIUU U3 Pa3IHYHBIX MPO4
buorexnonoruu s MCTOYHUKOB(HAY4YHAsl U yueOHO-Hay4YHas JIUTEepaTypa, CpeicTBa MaCCOBOU 5 MPOB
TPOMBINICHHOCTH uHpopmanuu, cets Mutepuet u apyrue). Keiicel Ha aHanu3 nHpopmanuu o MPI1
Pa3BUTHH MPOMBIIIICHHONH OHOTEXHOJOTHH (I10 Tpymmam). 3auTa Kenca: MP12
IIpencraBieHue pe3yabTaTOB PEMIEHUs] KEWCOB(BBICTYIUIEHUE C MPE3EHTALUEN ) gggg;
OcHOBHOe coepkaHue y4eOHOro MaTepuaJsia 2 JIPOS
JIP13
IIpakTyeckoe 3anaTHeNe 15. DTHUECKUE aCTIEKTHI Pa3BUTUS OMOTEXHOJIOTUN U MPOI
Tema 5.2.2.ConuanHo- MIPUMEHEHHE UX B KU3HU YEJIOBEKa, MOMCK U aHalu3 HH(GOpMaLIUU U3 PA3IUYHBIX MPO4
;anecmae ACHCEKTRI MCTOYHUKOB(Hayu4Has U yueOHO-HayuyHas JTUTepaTypa, CpeacTBa MacCOBOU 5 MPO5
HOTEXHOTOrHH uHdopmarnuu, ceth MaTEpHET M npyrue). Kelickl Ha aHanu3 uHboOpMaIm 00 MP08
ATHYECKHX ACTIEKTaX Pa3BUTHUS OMOTEXHOJIOTUH(TIO TpymmaM) 3amuTa Keica: MP1L5
[IpencraBienue pe3yabTaTOB PEIICHUs KeMCOB(BBICTYIIEHUE C MPE3EHTALIUEH ) 11_\11)1;1071
Copepxanue yueOHOro marepuaJia 4 JIP11
MPO02
IIpakTnyeckoe 3anaTueNel6. Pa3zButne OHMOTEXHONOTMH C HPUMEHEHHEM MP04
TEXHHUUYECKUX cHucTeM (OunoumxeHepus, OuomH(opmaTuka, OHOHMKA) U HX MPO5
TemaS.2.3.buorexHoJio- MPUMEHEHHE B >KU3HHM YEJIOBEKa, NMOUCK M aHaIW3 MHPOpPMAIMU U3 Pa3IUYHBIX 5 MP09
THHM U TeXHHYECKHe UCTOYHUKOB(HayuyHass W YydeOHO-HayudHas JUTepaTrypa, CpeICTBa MacCOBOM TIPG05
CHCTEMBI. uHpopmanuu, cetb MurepHer u npyrue). Keiicel Ha ananus uHdopmanmu 06 IIP607
ATHYECKHX ACTIEKTaX Pa3BUTHUS OMOTEXHOIOTHUH(TIO TPYIITIaMm)
IpakTnueckoe 3ansaTueNel7. 3amura kerica: [IpencraBienue pe3yabTaToB 5
pelIeHns] KEUCOB(BBICTYIUIEHUE C IIPE3EHTALUEH )
IIpome:xxyTOUHAs1 aTTEeCTALUA
Bcero 78




4 YCJIOBUSA PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuaJIbHO-TeXHHYECKOe o0ecneyeHne

Jnst peanuzanuu nporpaMMbl yaeOHOTO MpeaMeTa MPeayCMOTPEHO HAJTMUKe CIeAYIOUINX
CHEIHaJIbHBIX TOMEILEHUI:
Kabuner 6uonoruu
OcHoBHOe obOopymoBanue: Jlocka moakatHas; MynbTUMenuiHbI KOMIUIEKT (Tipoektop Casio
XJ-V2, skpan Lumien Eco Picture); Ilaptel yuenuueckue naBoitHble; CTON mpenopaBaTens;
Crynbs.
Iporpammuoe obecrneuenue: 1. Microsoft Windows 7 Professional. 2. Microsoft Office ProPlus
2010 Russian Acdmc. 3. Google Chrome. 4. Adobe Acrobat Reader. 5. Adobe Flash Player.

4.2 NndopManuoHHOe odecriedeHre peaju3aliu NporpaMmmbl

Jns peanuzauuu mporpaMMbl  ydyeOHOro mnpeamera Oubnuoteunbit ¢oun BBIY
YKOMIUIEKTOBAH MEYAaTHBIMU U 3JIEKTPOHHBIMU U3AaHUSIMHU.

OOyuaromuecss M3 4UCJIa HHBAIWJOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTIMHU
3I0pOBbsI 00ECIICUEHBI MEYaTHHIMU M (WJIM) 3JEKTPOHHBIMU OOpPa30BaTEebHBIMU PECypcamMH B
(dopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 3[J0POBBS.

OcHoBHasi uTEpaTypa
1. Maceunuk B.B., Kamenckuii A. A., PyomoB A. M., lsenos I'. T'., I'anontox 3. T.
buonorus: yaeOnuk 11 kmacca (6a30Bbiii ypoBeHb). - MockBa: M3gatensctBo «lIpocBemenue»,
2023.
2. TepemoB A. B., IletpocoBa P. A. buonorus. buonorudyeckue CUCTEMBI U IMPOIECCHI:

yueOHUK 11 kiacc. ba3oBeiit u yrimyOneHHbI ypoBan. — MockBa: M3narensctBo «BJIAJIOCH,
2020.

3. Jlamuukas, T. B. buomorusa. Tectel : yueOHOE TOCOOME JJIsi  CPETHETO
npodeccuonanpHOoro oopaszosanus / T. B. Jlanumkas. — Mocksa : U3narensctBo FOpaiit, 2023.
— 40 c¢. — (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-14157-3. — URL :

https://urait.ru/bcode/519715

4. buonorus. ba3osbelii u yrinyonenusiii ypoBHu: 10—11 kaccel : yueOHUK Uil CPEAHETO
obmero oopazoBanus / B. H. Sperun [u np.] ; mox obmei penaknueit B. H. SApeiruna. — 2-¢
u3n., mnepepad. m gon. — MockBa : M3garensctBo IOpaiit, 2023. — 380 c. —
(ObmeobpazoBarenbubii muki). — ISBN 978-5-534-16228-8. — Tekct : 31meKTpOHHBIA //
OopasoBarenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/530646

5. buonorusi: y4eOHHUK U MPAKTHUKYM JJIsl CPETHETO MpodecCHOHAILHOTO 00pazoBanus / B.
H. Speirun [u ap.] ; mox penakmueir B. H. Speiruna. — 2-e u31. — Mocksa : M3mparenbcTBo
Opaiit, 2020. — 378 c. — Texkcer : anekrponssii // DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/450740

6. /lomoJIHUTeIbLHAS JUTEPATypa

1. benses J.K., Hdemmmun I, M., Ky3suenosa JIL.LH. u np. buonorus (6a3oBbiii
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9KOJIOTUH Ha cepBepe BopoHeKCKOro yHUBEpCHTETA).
www.biology.ru (buosiorust B OTkpeiToM Kojutemke. CallT CONEPKHUT JICKTPOHHBIA YIeOHHUK TI0
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pa3paboTaHHOro B MOCKOBCKOM IOCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www. nature. ok. ru (Peakue u mcuesaromye XUBOTHbIE Poccun — MPOEKT DKOJOTHUECKOTO
uentpa MI'Y um. M. B. JlIomoHoCOBa).
www. kozlenkoa. narod. ru ([[is TeX, KTO y4UTCS caM M YYHUT JIPYTrUX; OYHO U JUCTAHITMOHHO,
OMOJIOTUH, XUMUH, IPYTUM IIPEIMETaM).
www. schoolcity. by (buomorus B Bonpocax u oTBeTax).
www. bril2002. narod. ru (buosnorust s mKkoIHUKOB. KpaTkasi, KOMITaKTHASI, HO JTOCTATOYHO
nonpoOHas wHpopmanus mo pasgenam: «OOmas Owuonorusi», «boraHukay, «3007I0THSNY,
«UYenoBex»)

5 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMUA
OBIEOBPA3OBATEJIBHOI'O IIPEJIMETA

KOHTpOJ'IB " OLICHKa CCI)OpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, METAITPEAMETHBIX U IMTPEAMETHBIX
PE3YIbTATOB OCYIICCTBIIAOTCA B COOTBETCTBUH CO CIICAYIOIMMU IMMOKA3aTCIIAMMU:

Pe3yabTaTsl OcHOBHBIE OKA3aTeJIM OLIEHKH pe3yJibTaTa
o0y4eHust (no Kastcoomy pesynrbmamy, Ha KAaKOM 3aHAMUU NPOGePSIemcs U 4em
nposepsiemcsi)
Tema OueHo4yHoe cpeacTBO
JInuHocTHBIE
JIPO1 Pazpenl. Tema 1.2 YcTHBIN ompoc, cobecenoBaHme
Pa3gen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.5 Beinonnenne npakTudeckoi paboThl
Pemenne KOHTPOJILHOM pabOTHI
JIPO2 Pa3zgenl. Tema 1.2 YcTHBINM onpoc, cobecenoBaHre
Paznen 4. Tema 4.5 TecTupoBanue
Paznen 5. Tema 5.2.1 Beinonnenue npakrudeckoit paboThl
Penienrie KOHTPOIBHON pabOTHI
JIPO3 Pazgen 1. Tema 1.2 VYerHbIi onpoc, cobeceioBanme
Paznen 2. Tema 2.2, 2.6 TectupoBanue
Pa3znen 3. Tema 3.2 BrinonHenue npaktuiueckoi paboTsl
Perienue KOHTPOJIbHOW pabOTHI
JIP0O4 Pazgen 1. Tema 1.2 VYerHblit onpoc, codeceioBanne
Pasnen 2. Tema 2.6 TectupoBanue
BeinonHeHne npakTuyeckoi paboTsl




Pemenre KOHTPOJILHOM pabOTHI

JIPOS Pa3zgen 1. Tema 1.2 YcTHBIN ompoc, codecenoBaHre
Paznen 5. Tema 5.2.2 TectupoBanue
BrimonHeHnue npaktuueckoi paboTsl
Perienne KOHTPOJIbHOW PabOTHI
JIP06 Pazgen 5. Tema 5.2.1 VYerHblit onpoc, cobeceioBaHue
TectupoBanue
JIPO7 Pasnen 1. Tema 1.2 VYerHbI# onpoc, cobeceoBanme
TectupoBanue
Brinonnenue npaktuueckoi paboTsl
Perienue KOHTPOJIbHOW pabOTHI
JIPO8 Pazgen 1. Tema 1.2 YcTHBIN ompoc, cobecenoBaHme
Paznen 2. Tema 2.3, 2.6 TectupoBanue
Paznen 4. Tema 4.4 Beinonnenue npaktudeckoi paboThl
Penenrie KOHTPOIBHON pabOTHI
JIPO9 Pazgen 1. Tema 1.3 YcTHBIN ompoc, cobecenoBaHre
Pazgen 2. Tema 2.1, 2.3, 2.5, TectupoBanue
2.6 BrIimostHeHHE MPaKTHYECKOW paboThI
Paznen 3. Tema 3.1, 3.2, 3.3 Perienne KOHTPOJIbHOW PabOTHI
Pazgen 4. Tema 4.1,4.2,4.3
JIP10 Pazgen 1. Tema 1.1, 1.2 YcTHBIN ompoc, codecenoBaHre
Pazgen 2. Tema 2.1, 2.2, 2.3, TectupoBanue
24,25,2.6 BrImostHeHHE TPaKTHYECKOW paboThI
Paznen 3. Tema 3.1, 3.3 Perienne KOHTPOJIbHOW PabOTHI
Pa3zgen 4. Tema 4.2
Paznen 5. Tema 2.1
JIP11 Pazgen 1. Tema 1.1, 1.2, 1.3, VYerHbI# onpoc, cobeceoBanne
14,15 TectupoBanue
Paznen 2. Tema 2.2,2.4,2.6 BrimonHenue npaktuueckoi paboTsl
Paznen 3. Tema 3.2, 3.3 Perienne KOHTPOJIbHON 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, YcTHBIN ompoc, cobecenoBaHme
4.5 TectupoBanue
Beinonnenne npakTudeckoi paboTh
Pemenre KOHTPOJIbHOM pabOTHI
JIP13 Pazpgen 4. Tema 4.1,4.4,4.5 YcTHBIH orpoc, codeceoBaHre
Paznen 5. Tema 5.2.2 TecTupoBanue
BrinonHenue npaktuieckoi paboTsl
Penienrie KOHTPOIBHON pabOTHI
JIP14 Pasgen 4. Tema4.2,4.3,4.4, VYerHbI onpoc, cobeceoBanme
4.5 TectupoBanue
BrinonHenue npaktuueckoi paboTsl
JIP15 Paznen 4. Tema 4.1, 4.3 YcTHBIN ompoc, cobecenoBaHme
TectupoBanue
JIP16 Paznen 1. Tema 1.5 VYerHblit onpoc, cobeceioBaHue

Pemenne KOHTPOJILHOM pabOTHI

MeTanp CAMCTHBIC




MPO1 Pa3zgen 1. Tema 1.2 YcTHBIM omipoc, cobeceoBaHne
Pazpen 2. Tema 2.2, 2.3, 2.4, TectupoBanue
2.5 BrIimosiHeHHE TpaKTHYECKOW paboThI
Paznen 3. Tema 3.1, 3.3 Perienne KOHTPOJIbHON PabOTHI
Pa3znen 4. Tema 4.4
Paznen 5. Tema 5.2.2
MP02 Pazgen 1. Tema 1.2 VYerHbli onpoc, cobeceoBanme
Pazgen 2. Tema 2.3,2.4 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BeimonHeHne mpakTu4eckoi paboTh
Paznen 4. Tema 4.3,4.4, 4.5 Pemenne KOHTPOJILHOM pabOTHI
Paznen 5. Tema 5.2.3
MPO3 Pazgen 2. Tema 2.3, 2.5 VYerHbI# onpoc, cobeceoBanme
Pazgen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.3, 4.4 BeimonHeHne mpakTu4eckoi paboTh
Paznen 5. Tema 5.1, 5.2.1 Pemenne KOHTpOJILHOM pabOTHI
MP04 Paszpen 2. Tema 2.1, 2.2, 2.4, YcTHBIN ompoc, cobecenoBaHme
2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 Beinonnenne npakTudeckoi paboThl
Paznen 4. Tema 4.1, 4.2 Pemenre KOHTpOJIbHOM pabOTHI
Pa3zmen 5. Tema 5.1, 5.2.1,
5.2.2,5.2.3
MPO5 Pa3zgen 1. Tema 1.3 YcTHBIM ompoc, cobecenoBaHne
Paznen 2. Tema 2.1,2.2, 2.5 TectupoBanue
Paznen 3. Tema 3.2 BrIimosiHeHHE TpaKTHYECKOW paboThI
Paznen 4. Tema 4.1, 4.2,4.3 Perienue KOHTPOJIbHOW PabOTHI
Pazgen 5. Tema 5.1,5.2.2,
5.2.3
MPO06 Pasgen 1. Tema 1.2, 1.3 VYerHbIi onpoc, cobeceoBanme
Paszgen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.2 BeimonHeHne mpakTu4eckoi paboThI
Perenrie KOHTPOIBHON pabOTHI
MPO7 Pasnen 2. Tema 2.2 YcTHBIHN ompoc, co0eceoBaHne
MPO8 Pazgen 1. Tema 1.1, 1.3, 1.4, VYerHbIi onpoc, cobeceoBanue
1.5 TectupoBanue
Paznen 2. Tema 2.6 Beinonnenne npakTudeckoi paboThl
Paznen 5. Tema 5.1, 5.2.1, Pemenre KOHTPOJIbHOM PabOTHI
5.2.2
MP09 Pazpgen 1. Tema 1.1,1.2,1.5 YcTHBIN ompoc, cobecenoBaHme
Pazgen 2. Tema 2.1, 2.3 TectupoBanue
Paznen 4. Tema 4.2 Beinonnenne npakTudeckoi paboThl
Paznen 5. Tema 5.2.3 Pemenne KOHTPOJILHOM pabOTHI
MP10 Pazgen 1. Tema 1.1, 1.4 YcTHBIH ompoc, co0eceoBaHne
Paznen 4. Tema 4.2 TecTupoBanue
BrinonHeHue npakTuieckoi paboTsl
Penienrie KOHTPOIBHON pabOTHI
MP11 Pazgen 1. Tema 1.1, 1.2 VYerHbIi onpoc, cobeceioBanme
Paznen 5. Tema 5.2.1 TectupoBanue
Penienrie KOHTPOIBHON pabOTHI
MP12 Pa3zgen 1. Tema 1.1 YcTHBIN ompoc, codecenoBaHre
Pasznen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.3 Pemenre KOHTpOJIbHOM pabOTHI




Pa3zgen 5. Tema 5.2.1
MP13 Pa3zgen 1. Tema 1.5 YcTHBIN ompoc, codecenoBaHre
Paznen 2. Tema 2.3, 2.5 TectupoBanue
BrimonHeHnue npaktuueckoi paboTsl
Perienne KOHTPOJIbHOW PabOTHI
MP14 Paznen 2. Tema 2.5 VYerHblit onpoc, cobeceioBaHue
TectupoBanue
BeimonHeHne mpakTu4eckoi paboTh
Perenrie KOHTPOIBHON pabOTHI
MP15 Paznen 2. Tema 2.3 YcTHBIN ompoc, cobecenoBaHme
Paznen 5. Tema 5.2.2 TectupoBanue
BrimonHeHne npakTuieckoi paboTsl
Penenrie KOHTPOIBHON pabOTHI
MP16 Paznen 2. Tema 2.5 VYerHbI# onpoc, cobeceoBanne
TectupoBanue
BrinonHenue npaktuueckoi paboTsl
Perienue KOHTPOJILHOW pabOTHI
MP17 Paznen 5. Tema 5.2.2 VYerHbIi onpoc, cobeceoBaHme
TectupoBanue
MP18 Pazgen 1. Tema 1.1,1.2,1.3 YcTHBIN ompoc, cobecenoBaHre
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.1 BrImostHeHHE TPaKTHYECKOW paboThI
Paznen 5. Tema 5.1 Perienne KOHTPOJIbHOW PabOTHI
IIpenmeTHbIC
I1P601 Paznen 2. Tema 2.2 VYerHbI# onpoc, cobeceoBanne
Paznen 4. Tema 4.4, 4.5 TectupoBanue
Pazpgen 5. Tema 5.1, 5.2.1, BrinonHeHnue npaktuueckoi paboTsl
5.2.2 Perienue KOHTPOJIbHOW pabOTHI
[1P602 Pazgen 1. Tema 1.2 VYerHbli onpoc, cobeceioBaHue
Pa3zgen 2. Tema 2.4 TectupoBanue
BeinonHeHne npakTu4eckon paboThl
Pemenre KOHTpOJILHOM pabOTHI
[1P603 Pazgen 1. Tema 1.2, 1.3 YcTHBIN ompoc, cobecenoBaHre
Pazgen 2. Tema 2.1,2.2,2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BrInosiHeHHE MPAaKTHYECKOW paboThI
Penienne KOHTPOJIbHOW PabOTHI
I[1P604 Pasgen 1. Tema 1.3 VYerHbI# onpoc, cobeceoBanme
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Brinonnenue npaktuueckoi paboTsl
Perienue KOHTPOJIbHOW pabOTHI
I1P605 Pazgen 2. Tema 2.1,2.2, 2.6 YcTHBIN ompoc, cobecenoBaHme
Pazgen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.3, 4.5 Beinonnenne npakTudeckoi paboThl
Pasgen 5. Tema 5.1, 5.2.3 Pemenne KOHTpOJIbHOM pabOTHI
[1P606 Pa3zgen 1. Tema 1.2 YcTHBIN ompoc, cobecenoBaHre
Paznen 4. Tema 4.3, 4.4 TectupoBanue
Paznen 5. Tema BrImostHeHHE MPaKTHYECKOW paboThI
[1P607 Pa3zgen 1. Tema 1.3 YcTHBIN ompoc, cobecenoBaHre
Pasgen 2. Tema 2.3,2.4,2.6 TectupoBanue
Paznen 3. Tema 3.2 BrImostHeHHE MPaKTHYECKOW paboThI

Paznen 4.

Tema 4.5




Pazgen 5. Tema 5.2.1,5.2.3
[1P608 Pazgen 1. Tema 1.1, 1.5 YcTHBIN ompoc, codecenoBaHre
Paznen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.2 BrImostHeHHE TPaKTHYECKOW paboThI
Perienne KOHTPOJIbHOW PabOTHI
I1P609 Pasgen 1. Tema 1.1,1.4,1.5 VYerHblit onpoc, cobeceioBaHue
Pazgen 3. Tema 3.1,3.2 TectupoBanue
Paznen 4. Tema 4.5 BeimonHeHne mpakTu4eckoi paboTh
Perenrie KOHTPOIBHON pabOTHI
I1PG10 Pazpgen 1. Tema 1.2, 1.5 YcTHBIN ompoc, cobecenoBaHme
Pasnen 4. Tema 4.2, 4.5 TectupoBanue
BrimonHeHne npakTuieckoi paboTsl

Jlnst OLIeHKM AOCTHKEHMS 3allJIaHUPOBAHHBIX PE3yJIbTATOB OOYUEHHUsS MO MPEAMETY
pa3paboTtaH GOH]I OIICHOYHBIX CPEACTB JJIS IPOBEICHUS TEKYIIETO KOHTPOJISI i IPOMEKYTOTHON
aTTecTalluH, KOTOpbIE MpUJIararTcs K paboueit porpamme npeamerTa.



MHNHOBPHAYKHN POCCHUA

BJIAJJUBOCTOKCKMI IT'OCYJIAPCTBEHHBIM YHUBEPCUTET

®OH/I OHEHOYHbBIX CPEIACTB
JUTSI TIPOBEICHUS TEKYIIIETO KOHTPOJIS M TPOMEKYTOYHOM aTTeCTaIluu
10 yueOHOMY MpeaAMETY

OOI1.13 buoJgorus

MPOrpaMMbl NOATOTOBKH CIIEIAATMCTOB CPEAHETO 3BEHA
44.02.02 IIpenogaBaHue B HA4aJIbHBIX KJIaccax

dopma 00ydeHUs: OUHAS

BIIAIMBOCTOK 2023



1. O01mue cBegeHus

®onn onenouHbx cpencts (mainee — ®OC) mpenHasHayeH AJisi KOHTPOJS M OIEHKH
00pa30BaTENIbHBIX JTOCTHXKEHUH oOyuaromuxcsi mo mporpamme yueOHoro mpeamera OOIL13

«buomorusa»

@®OC BKJIIOYAIOT B c€0s1 KOHTPOJIbHBIE MAaTePHAIIBI ISl IPOBEACHUS TEKYIIETO KOHTPOJIS
YCIIEBa€MOCTH U IPOMEKYTOUHOM aTTeCTalluu IO MpeAMETy, KOTopas IPOBOIUTCS B (opMme
apyrue ¢Gopmbl KOHTpoJst/nuddepeHnnpoBaHHOTO 3adera (C HCIOJIb30BAaHUEM OLIEHOYHOI'O
CpE/CTBa BBINOJIHEHNE MTUCbMEHHBIX 3a/1aHUM, TECTUPOBAHMUE).

2. Ilnanupyemble pe3yJbTaThl 00y4YeHHUsl O MpeaMeTy, olecrnedyuBalouUIue
pe3yJbTaThl 0CBOEHHA 00pa30BaTe/IbHOM MPOrpaMMBbI

Kon
pe3ynbTaTta HaumenoBanue pe3ynpraTa 00ydeHUs
o0ydeHus
JIMYHOCTHBIE

JIPO1 c(hOpMHUPOBAHHOCTh TPAKIAHCKOHN IMO3UIMH O0yYaroMerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIeHa POCCHICKOT0 00IIIecTBa
TOTOBHOCTHb  NPOTUBOCTOSITH  MIEOJOTHMH  JIKCTPEMHU3Ma, HAUHMOHAIN3MA,

JIP02 KceHo(oOUr, TUCKPUMMHALIMK [0 COLMAJIbHBIM, PEIUTHO3HBIM, DPACOBBIM,
HallMOHAJIbHBIM ITPU3HAKAM
c(hopMUPOBAaHHOCTh POCCHUUCKOM TPAXKTAHCKON WISHTUIHOCTH, MATPUOTH3MA,

JIP03 YBOKEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoaunHoi,
TOPJIOCTH 3a CBOW Kpail, cBOXO PoauHy, CBON A3BIK M KYJIbTYpy, NPOIUIOE U
HAaCTOsIIe€ MHOIOHAIMOHAJIbLHOT0 Hapoaa Poccun
LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY M

JIP04 NPUPOJTHOMY  HACIEIHWI0, TMaMATHUKaM, TpaauluaM HapojoB Poccun

b b 2

noctrxkeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE

JIPOS c(hopMHUPOBAHHOCTH 3I0POBOTO U O€30MacCHOT0 00pasa KU3HHU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO

JIP06 TOTOBHOCTD K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYAoI0o0ue
TOTOBHOCTh K AaKTUBHOM JEATEIIBHOCTH TEXHOJOTHUYECKOW K COLMAIBHOU

JIPO7 HaIlpaBJIECHHOCTH, CIIOCOOHOCTh MHULAAPOBATH, IJIAHUPOBATh 51
CaMOCTOSITENIBHO BBINOJIHATH TAKYIO AEATEIIBHOCTh

JIP0O8 HWHTEpEC K pa3NudHbIM cepam npodeCcCHOHATBHON NeATeTbHOCTH
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY

JIP09 YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKN, OCHOBAHHOTO Ha JTNAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIHTYPHOM
MHpE

JIP10 COBEPIICHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl KaK CpEACTBa

B33.HMO,[[€I>1CTBHSI MCXKAY JTIOJAbMHU U ITO3HAHUA MUPaA




JIP11

OCO3HAaHHUEC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH
IMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC

JIP12

c(hOpMHUPOBAHHOCTh ~ JKOJOTUYECKOW  KYIbTYpbl, T[OHHUMAaHHE  BIUSHUS
COLIMAIIBHO-)KOHOMHUYECKUX  TPOLECCOB HA  COCTOSIHME MPHPOJHOW U
COIMANILHOM CpeNbl, OCO3HAHHWE TJIO0AIBHOTO XapakTepa JKOJIOTUYECKUX
mpoOaemM

JIP13

IIJIAHUPOBAHUE U OCYILECTBICHUE IECUCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUA LEJNeN YCTOMYHNBOIO pa3BUTHUS YEJIOBEUECTBA

JIP14

YMEHHE MPOrHO3MPOBATh HEOIATONPUATHBIE HSKOJIOTHYECKHE MOCIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUH, IPEAOTBPAILIATh UX

JIP1S

pacinp€HHUE OIbITa ACATCIBHOCTHU 9KOJIOTUYECKOU HaITpaBJICHHOCTHU

JIP16

OBJIaJICHUE HABBIKAMHU y4eOHO-HCCIIEeIOBATEILCKON, TPOSKTHON M COIMABLHOM
NEeITeTbHOCTH

MeETanpeaAMETHbIC

MPO1

YMETh CaMOCTOSATEIBHO (OPMYIMPOBATh W AaKTyaJU3UpPOBaTh MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE, OMPEAENATh LU ACATEIbHOCTH, 3aJaBaTh
HapaMeTpH 158 KpI/ITepI/II/I nux JOCTHIKCHUA, BHOCUTDH KOppeKTI/IBH B
JIeSITEIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB 1IE€JIAM, OIIEHUBATh PUCKHU
HOCJIEACTBUN NEeITEILHOCTU

MP(2

BJIAJIETh HABBIKAMHU Y4eOHO-UCCIIEA0BATENbCKOW U MPOEKTHON AESTEeIbHOCTH,
HaBBIKAMU pa3pelieHus mpoosieM

MPO03

BBISIBIIATh [PUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMs, HAXOAUTh apryMEHTHI JUIS J10KAa3aTeIbCTBA
CBOMX YTBEpXKIECHUH, 3a1aBaTh [TApAMETPbl U KPUTEPUH PEILICHUS

MP04

AHAJIM3UPOBATDH ITOJTYUCHHBIC B XOAC PCIICHHUA 3aa4r PE3YyJIbTAThl, KPUTUICCKU
OLCHUBATHb UX NOCTOBECPHOCTD, IPOTHO3UPOBATH N3BMCHCHHUEC B HOBBIX YCJIOBUAX

MPO5

YMCTh IICPCHOCUTL 3HAHUA B IIO3HABATCIBHYHO MU IPAKTUYCCKYIO obnactu
KHU3HCACATCIbHOCTHU

MPO06

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTeit

MPO07

BBIIBUT'aTh HOBLIC UACH, IPCJIaraTb OpUTrMHAJIbHBIC TOAXOAbI U PCIICHUSA

MPO8

BJIa/IETh HaBBIKAMHU IOJIy4€HUS MH(OpPMallMM W3 MCTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYLLECTBIIATH  IIOMCK, AaHAJIW3, CUCTEMATU3ALUI U
MHTEPIIPEeTALNIO UH(POPMALMK Pa3INYHbIX BUAOB U (POPM MpeICTaBICHUS

MP09

CO3/1aBaTh TEKCThI B PAa3JIMYHBIX (hopMaTax ¢ yd4eTOM HazHAuYEHUs UHPOpPMALUU
U IIeTICBOW ayJUTOPUH, BBIOMpas ONTHUMAbHYIO (HOpMY TMpEACTaBICHUS U
BU3yallU3alu1

MP10

OLICHUBATL AOOCTOBCPHOCTL, JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, €€ COOTBCTCTBHUC
IMPaBOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM




MP11

UCIIONIb30BaTh  CPEICTBA  WMH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMHA B  PEUICHHHM  KOTHUTHUBHBIX, = KOMMYHHKATHBHBIX U
OpPraHU3alMOHHBIX 337a4 C COOJIIOICHHEM TPEOOBAaHUI 3PrOHOMHUKH, TEXHUKH
0€30MacHOCTH, TMTHEHBI, PECypcocOepeKeHH s, MPABOBBIX M ITUYECCKUX HOPM,
HOpM UH(POPMAIIMOHHON 06€30MacCHOCTH

MP12

BJIa/I€Th HaBbIKAMU PAcllO3HABAHUS U 3aLIUTHI HHPOpMAaIK, HHHOPMAIIMOHHON
0€30aCcHOCTH JTUYHOCTH

MP13

NpUHUMATh  LEJIU  COBMECTHOW  JI€SITEIBHOCTH, OpPraHU30BbBIBATH U
KOOPAMHUPOBATH JEUCTBUS IO €€ NOCTHIKEHMIO: COCTABIATH IUIAH JIEHMCTBHIM,
pacrpenenaTh poju ¢ y4éTOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM pabOThI

MP14

KOOPJMHHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOIO U
KOMOHMHUPOBAHHOTO B3aUMOECHCTBUS

MP15

OCYHICCTBJIATL IMO3UTUBHOC  CTPATCTUYCCKOC IMOBCACHHUC B  Pa3JIMYHBIX
CUTyaluAaX, HPOABIIATL TBOPUCCTBO U B006pa)KCHI/Ie, OBITE HWHHUIIMaTHBHBIM

MP16

[IPUHUMATb MOTUBBI U apryMEHTBI APYTUX JIIOJEH MPHU aHAIU3E PE3yIbTaTOB
JEeATEIIbHOCTH

MP17

NPU3HABATh CBOE MPaBO U MPaBO APYTHUX JIIOJEH Ha OIIMOKH

MP18

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3HIIUHU IPYTOT0 YeIOBeKa

NpeaAMETHBIC

1P601

C(OPMUPOBAHHOCTh 3HAHHH O MECTE€ M POJIM OMOJIOTUU B CHCTEME HAy4HOTO
3HaHMHA, q)yHKHHOHaJ'IBHOfI TPaMOTHOCTHU YCJIOBCKa AJIA PCIICHUA XU3HCHHBIX
npobiewm;

11P602

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH COJEPKAHHE OCHOBOIIOJIATAIONIUX
OMOJIOTMYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKA, TKaHb, OpTaH, OPraHu3M,
BUJI, TOMYJISIUS, JIKOCHUCTEMa, OWoleH03, Omocdepa; Merabommsm (oOMeH
BEIIECTB WM MPEBpAIllEHHE YHEPruH), TOMEocTa3 (caMoperynsius), OUCHHTE3
Oenka, CTPYKTypHas  OpTraHW3alus  KUBBIX  CHCTEM, JTUCKPETHOCTb,
CaMOBOCIIPOU3BEACHUE (PEHPOAYKIIMS), HACIEICTBEHHOCTh, W3MEHUYUBOCTb,
POCT W pa3BUTHE, YPOBHEBAS OPTaHHU3AIIHS,

I1P603

c(OPMHUPOBAHHOCTh YMEHMS PACKpBIBaTh COJEPKAaHHE OCHOBOIIOJAraOIINX
OMOJIOrMYECKUX TEOPUN U TUIIOTE3: KJIETOYHOW, XPOMOCOMHOM, MyTallUOHHOM,
HBOJIFOLIMOHHOW, IPOUCXOXKACHUS )KU3HU U YEIIOBEKa;

11P604

c(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH OCHOBOIIOJIATAIONINE OUOIOTHYECKUE
3akoHbl W 3akoHoMmepHocTH (I'. Menpens, T. Moprana, H. 1. Basumoga,
O.I'exkens, ® Mromepa, K. bapa), u uX mpuMEHUMOCTb K JKUBBIM CUCTEMaM;

I1P605S

ano6peTeHI/Ie OIbITa MPUMCEHCHUSA OCHOBHBIX MCTOAOB HAY4YHOI'O ITO3HAHMA,
HCIIOJIb3YCMbIX B OHOJIOTHH: H8.6JIIOILCHI/I$I n OIIMCaHHuA JKHMBBIX CHCTCM,
mpoueccoB U HBHeHHﬁ; opranuM3aivii W IIPOBECACHUA OHOJ0rM4YECKOro
9KCIICPUMCHTA, BbIIBUKCHHA T'HUIIOTC3, BBIABICHUA 3aBUCHUMOCTH MCKAY
HUCCIECAYEMBIMU  BEJIIMYMHAMU, 00BACHEHHUS IMMOJIYYCHHBIX PE3YJIBTAaTOB U




(bopMyITUpPOBaHUs BBIBOJIOB C HCIIOIH30BAHHUEM HAYYHBIX TOHATUN, TEOPHHA U
3aKOHOB;

I1P606

c(OPMHUPOBAHHOCTh YMEHHUS BBIIEIATH CYIIECTBEHHBIC IPHU3HAKH BHPYCOB,
KJICTOK TIPOKAapUOT ¥ OYKApUOT; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHHW3MOB, BUJIOB, OMOT€OLIEHO30B M IKOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BeIIeCTB M TIPEBpaIlleHUS] DSHEPIMM B KJIETKe, (POTOCHHTE3a,
IUTACTHYECKOTO U DHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meio3a,
OIJIOJIOTBOPEHHUSI, PAa3BUTUS M Pa3MHOKCHUS, WHAMBHIYaJTbHOTO Pa3BUTHUS
opraHu3Ma(oHTOreHe3a), OOphOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOT'O OTOOpA,
BHUI000pa30BaHMs, MPHUCITOCOOJEHHOCTH OpPTraHU3MOB K Ccpelie OOWTaHUs,
BJIMSAHUS KOMIIOHCHTOB 9KOCUCTEM, aHTPOIMOT'CHHBIX H3MEHEHUHU B DKOCHUCTEMAX
CBOCH MECTHOCTH, KPyrOBOpOTa BEUIECTB U MPEBpAIlCHHE YHEPTUU B Onocepe;

11P607

c(hOpMHUPOBAHHOCTh YMEHHS peliaTh OWOJOTUYECKUE 3a/Jayl, COCTABIISATH
TCHOTUIIMYCCKHUEC CXCMBbI CerHII/IBaHI/ISI JUUISL paSHBIX THUIIOB HACJICOAOBAHUA
HpI/I3HaKOB y OpI‘aHI/I3MOB, COCTABJISITh CXEMBI Hepeﬂoca BCIICCTB U 3HepI‘I/II/I B
sKOocHcTeMax (IIeTH MUTaHUs, TUIICBBIC CETH);

I1P608

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ KPpUTHYCCKU OLICHUBATDH I/IH(I)OpMaI_II/II-O
OHOJIOIrHYSCKOr0 COACPIKAaHUA, BKIIOYAIOMIYIO IICCBAOHAYYHBIC 3HAHHA U3
Ppa3jInMIHbIX I/ICTO‘IHI/IKOB(CpeI[CTBa MacCOBOM I/IH(l)OpMaI_[I/II/I, HAy4YHO-
MOIMYJIAPHBIC MaTepI/IaJ'II)I) ) HHTCPIIPETUPOBATH OTUYCCKHUC ACIICKTHI
COBpPCMCHHBIX HCCIIEAOBAaHUN B 6I/IOJ'IOFI/II/I, MCIUIHWHE, 6I/IOT6XHOJ'IOFI/II/I;
paccMaTpruBaTh IJ100aJbHBIE  DKOJIOTHUECKHE HpO6J’IeMBI COBPEMECHHOCTH,
(I)OpMI/IpOBaTL 1O OTHOIICHUIO K HUM CO6CTBCHHy10 ITO3HUIIHUIO

11P609

c(hOpMHPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC
COOOIIEHUS Ha OCHOBE OHWOJIOTMYECKOM HHPOpPMAIMM M3 HECKOJIbKUX
HMCTOYHHUKOB, TPAMOTHO HUCTIOJIH30BATh MOHATUMHBIN amnmnapaT OMOJIOTHH;

11P610

c(OPMUPOBAHHOCTh YMEHHS NPUMEHATH MOJTYYCHHbIC 3HAHUS JUI OOBICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SIBICHUH, JUI PUHATHS MPAKTHUECKUX PELICHUIN
B ITOBCEHEBHOW JKU3HH C LEJBI000ECTICUeHHsT O€30ITaCHOCTH CBOETO 370POBbBS
U 370pOBbS OKPYKAIOIIUX JOJeH, COOMIONeHUS 370pOBOro o0pasa »KHU3HH,
HOPM I'PaMOTHOTO TIOBEJICHHS B OKPYXKAIOIIEH NMPUPOAHON cpeje; MOHUMaHKe
HEOOXOJMMOCTH HCIIONIb30BaHHS JOCTIDKCHHH COBPEMEHHOH OHOJOTHH U
OMOTEXHOJOTHH T PAllOHATIBHOTO MPUPOIOTIONB30BAHMUS.




3. CooTBeTCTBHE OLIECHOYHBIX CPEICTB KOHTPOJIMPYEMbIM pe3yibTaTaM 00y4eHust
3.1 CpeacrBa, npuMeHsieMble /IJIsl OLEHKH YPOBHS T€OPETHYECKOI MOAT0TOBKH

Kpatkoe Kon [Tokazarenb oBnageHUs HanmenoBanue orieHOYHOTO
HaUMEHOBAaHHE | pe3ysibTaTa pe3ynbTaTaMu 00y4eHUs CpE/CTBa U MPEJICTABIICHUE €ro B
paznena oOy4eHUS dOC
(Momyms) /
TeMbI Texymmii IIpomexxyrounas
npeaMera KOHTPOJIb aTTecTanus
Paznen 1. Knetka - cTpykTypHO-(pyHKITHOHAIBHAS €AMHHUIIA KHUBOTO
Tema 1.1 JIP 09 CrniocobHOCTH (hOPpMHUPOBATH Bormpocsr quis TecroBeie
MHPOBO33PEHHE, oecennr 1-17 3amanus 1-10
COOTBETCTBYIOIIICE (n.5.1) (m.6.1 pazgen 1)
COBPEMEHHOMY YPOBHIO
pPa3BHUTUS HAYKU U
00111eCTBEHHOM MPAKTHUKH, Bomnpocsl
OCHOBAHHOTO Ha JHAJIOTe cobecenoBaHuUs
KYJIbTYpP, CITIOCOOCTBYIOIIETO 1,2,3,4 (m.6.3)
OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHpE
JIP10 CrocoOHOCTD Bomnpocs! aiis
COBEPILICHCTBOBAHUS Oecensr 1-17
A3BIKOBOM M YMTATEIBCKON (m.5.1) KOHTpOIbHAs
KYJIbTYpPbI KaK CPEACTBA pabora (11.6.2.1)
B3aUMOJICHCTBUS MEXKIY
JIIOJTBMH U TIO3HAHUS MUPA
JIP11 CrocoOHOCTD oco3HaHus | Bonpocs! nis
EHHOCTH Hay4HOH | Oecennr 1-17
NEeSTENbHOCTH,  TOTOBHOCTH | (1.5.1)
OCYIIECTBIISITh TMPOCKTHYIO HU
HCCIIE0BATENbCKYIO
NeATEeIIbHOCTh
WHAVBUAYAIBHO U B TPYIITIE
MPO8 BJIAaJeTh HaBBIKAMU Bonpocs! aiis
NOJy4YeHus] THPOPMAaLIUH U3 6ecenst 1-17
MCTOYHHUKOB Pa3HBIX TUIIOB, (m.5.1)
CaMOCTOSITEIbHO
OCYLIECTBISATh MOUCK, aHAJIU3,
CHUCTEMAaTU3AITHIO U
UHTEPIIpEeTaINI0 HHpOpMAIHH
Pa3IMYHBIX BUJIOB U (HOPM
NpeICTaBICHUS
MP0O9 CO3/1aBaTh TEKCTHI B Bonpocsr aiis

pa3nuyHbIX (popMaTax ¢
y4eTOM Ha3HAueHUs

Oecenpl 1-17
(m.5.1)




nHOPMAIIUY U LIETEeBOI
ayJIUTOpPUH, BEIOUpAst
ONTUMaBHYIO hopmy
NPEJICTaBICHHS U
BU3YaITU3aI[IH

MP10

OLICHUBAaTh  JIOCTOBEPHOCTb,
JETUTUMHOCTh MH(pOpMAIINY,
€€ COOTBETCTBUE IIPABOBLIM U
MOPAJIBHO-3TUYECKUM
HOpMaMm;

Bompocsr quis
6ecenst 1-17
(m.5.1)

MP11

WCTIOJIB30BaTh CPEICTBA
WH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TE€XHOJIOTUH B pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTaHU3aIMOHHBIX 337124 C
co0uoIeHeM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH
0e30MacHOCTHU, TUTUCHBI,
pecypcocOepekeHusl,
MPABOBBIX M ATUYECKUX HOPM,
HOPM HH(POPMAITHOHHOK
0€3011aCHOCTH

Bompocsr muis
6ecennt 1-17
(m.5.1)

MP12

BJIaJIETh HABBIKAMH
pacro3HaBaHUs U 3aUTHI
nH(popMaluy,
UH(POPMAIIMOHHOM
0€3011aCHOCTH JTUYHOCTH

Bompocsr quis
6ecennt 1-17
(n.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH
IIOHUMATb MUP C MMO3UITUU
JPYroro 4esioBeKa

Bormpocsr s
Oecennr 1-17
(n.5.1)

ITP608

CriocoOHOCTh KPUTHUECKH
OLIEHUBATh HHPOPMALIHIO
OHMOJIOrUYECKOr0 CO/IepIKaHus,
BKJTIOYAOIIYIO
TICEBIOHAYYHBIC 3HAHUS W3
Pa3INYHBIX
HCTOYHUKOB(CpECTBA
MaccoBOM MHGpopManuu,
HAyYHO-TIOMYJISIPHBIE
MaTepHabl);
MHTEPIPETHPOBATH ITHIECKHE
ACTEKThl COBPEMEHHBIX
HCCIIENOBAHNI B OMOJIOTHH,
MeaHLMHE, OMOTEXHOJIOTHH;

Bompocsr s
Oecensl 1-17
(n.5.1)




paccMmaTpuBath Ti100anbHbIC
IKOJIOTUYECKHE TIPOOIIEMBI
COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOIIICHHIO
K HUM COOCTBEHHYIO TIO3HIIHIO

I1P609

CriocoOHOCTE cO31aBaTh
COGCTBCHHBIG IIMCBMCHHBIC U
YCTHBIC COOOIIEHUS Ha
OCHOBE OHMOJIOTMYECKOH
nH(pOpMaAIIUU U3 HECKOIBKUX
HCTOYHHKOB, FpaMOTHO
HCITOJI30BaTh MOHITUHHBINA
anmapar OMOJOTUI

Bompocsr quis
6ecenst 1-17
(m.5.1)

Tema 1.2

JIPO1

CnocoGHocTh (hopMHUPOBATH
IPaKIAHCKOIO TIO3UIIUIO
oOydarorerocs, Kak
AKTUBHOI'O 1 OTBETCTBEHHOT'O
qJIeHa POCCUHCKOT0 00IIeCTBa
Y OCO3HaHHE CBOETO MECTa B
“H(pOPMAITMOHHOM OOIIECTBE

Bompocsr muis
6ecennl 18-57
(m.5.1)

JIPO2

CrocoOHOCTh IPOTUBOCTOSITH
HIEOJIOTHH KCTPEMU3MA,
HallMOHANM3Ma, KceHopoOuH,
JTUCKPUMUHALIAHN 110
COLIMAJIbHBIM, PEJTUTHO3HBIM,
PacoBbIM, HAIIMOHAIHHBIM
MpHU3HAKAM

Bomnpocs! aiis
Oecenpl 18-57
(n.5.1)

JIPO3

CrniocobHOCTH (hOpMHUPOBATH
POCCHICKYIO TPaXIaHCKYIO
WJEHTUYHOCTH, TaTPUOTHU3MA,
YBa)KE€HHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTHU
nepen Ponunon, ropaoctu 3a
CBOU Kkpai, cBoro Poauny,
CBO1 SI3BIK U KYJIBTYPY,
MIPOLIIOE U HACTOSIILIEEe
MHOTOHAIIMOHAJIBHOI'O HAapoaa
Poccun

Bompocsr quis
Oecenpl 18-57
(m.5.1)

JIPO4

CrniocobHOCTH (hOpMHUPOBATH
LIEHHOCTHOE OTHOIIEHUE K
roCyJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U
IPUPOJHOMY HACTIEIUIO,
MaMsITHUKaM, TPaJaUIUsIM
HaponoB Poccun,
nocTmxeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE,

Bomnpocs! aiis
oecennl 18-57
(n.5.1)

TecTOBBIE
3amanus 1-10
(m.6.1 pazmen 1)

KonTponbHas
pabora (11.6.2.1)

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




TEXHOJIOTHUSX U TPYIE

JIPOS CnocoGHocTh (hopMHUPOBATH Bonpocsr 1uis
3JI0POBBIN U OE30MaCHBII Oecenpr 18-57
00pa3 Xu3HH, (n.5.1)
OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO

JIPO7 CrocoOHOCTh K aKTHBHOMH Bonpocs! ais
ESITEILHOCTH Oecenpl 18-57
TEXHOJOTUYECKON U (m.5.1)
COLMAJIBHOM
HaIpPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATD,
IUTAHUPOBATh U
CaMOCTOSITEIIEHO BBITIOJTHATH
TaKyIO JACSITeIbHOCTh

JIPOS CriocoOHOCTD K pa3Iu4HbIM Bonpocer 1uis
cdepam npodeccruoHaIbHON Oecenbl 18-57
e TEIbHOCTH (n.5.1)

JIP10 Cnoco0HOCTH Bonpocs! aiis
COBEPIICHCTBOBAHUS oecennr 18-57
SI3BIKOBOM M YUTATEIILCKOU (m.5.1)
KYJIBTYPBI KaK CpeCTBa
B3aMMOJICHCTBUS MEKIY
JIOJBMH | TTO3HAHUS MUPA

JIP11 Cnoco0HOCTH oco3HaHus | Bonpocsl st
LIEHHOCTH Hay4yHoOU | Oecennt 18-57
NEeATeNIbHOCTH,  TOTOBHOCTH | (11.5.1)
OCYIIECTBIISITh MPOSKTHYIO U
UCCIIEIOBATENbCKYIO
JeSITEIIBHOCTh
WHMBHUIYaJIbHO U B TPYyIIIIE

MPO1 YMETh CaMOCTOSITEITEHO Bonpocsr aiis

(bopMynHUpoBaThH U
aKTyaJIM3UpOBaTh MPOOIEMY,
paccmaTpuBarth €€
BCECTOPOHHE, ONPEIEIATh
IIeJIN IeATeIIbHOCTH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU HX
JOCTHKEHUSI, BHOCUTh
KOPPEKTUBHI B IEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE
PE3yNbTaTOB LIETISM,
OLICHUBATh PUCKH
MOCTEACTBHMA JeATEIHHOCTH

Oecenpl 18-57
(m.5.1)




MPO02 BJIaJICTh HABBIKAMU y4eOHO- Bompocsr quis
HACCIIENOBATEILCKOI U Oecenpl 18-57
MIPOEKTHOM JIEATEIbHOCTH, (m.5.1)
HaBBIKAMH Pa3peIICHUS
mpo6ieM B 00J1acTH OUOJIOTHH

MPO06 yMETh HHTETPUPOBATh 3HaHUs | Bompock! s
W3 pa3HbIX MPEAMETHBIX Oecenpr 18-57
obnacreii Gnosorun (m.5.1)

MP09 C03/1aBaTh TEKCTHI B Bonpocs! aiis
pa3IuuHBIX (hopmaTax ¢ Oecennt 18-57
Y4€TOM Ha3HAUYECHUS (m.5.1)
nH(pOpMalIUU U LIeNeBOI
ayJIUTOPUH, BEIOHpast
ONTHUMAaJIbHYIO (popmy
MpeICTaBICHUS U
BU3YyalTU3aI1

MPI11 HCIIOIB30BaTh CPELNCTBA Bomnpocs! aiis
MH(OPMALIMOHHBIX U Oecenpl 18-57
KOMMYHUKAILIMOHHBIX (n.5.1)
TEXHOJIOTHH B pELICHUU
KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX H
OpTaHHU3aI[MOHHBIX 33724 C
cobiroieHreM TpeOoBaHUI
9PrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHUCHBI,
pecypcocOepexeHus,
MIPABOBBIX M ATHYECKHUX HOPM,
HOpM MH(POPMAITMOHHON
0e30MacHOCTH

MP18 pa3BUBaTh CIIOCOOHOCTD Bormpocsr s
TMOHUMATh MUP C TIO3UIIUN Oecenpl 18-57
JIPYroro 4ejoBeKa (m.5.1)

I1P602 CriocoGHOCTh (hOPMHUPOBATH Bonpocsr st

YMEHUS pacCKpbIBaTh
COJEpKAHHE

OCHOBOIIOJIAT alOLINX
OMOJOTrUYECKUX TEPMUHOB U
HOHATHH: KU3Hb, KIETKA,
TKaHb, OpTaH, OPTaHU3M, BH]I,
HOMYJISALMSL, YKOCUCTEMA,
ouorieHo3, ouocdepa;
MeTabo3M (0OMEH BEIeCTB
U TIpeBpaIeHUE SHEPTUN),
roMeocTas (caMoperyJssus),
Oucunre3 Oenka, CTpyKTypHas
OpraHu3alus )KUBBIX CUCTEM,

Oecenpl 18-57
(n.5.1)




JUCKPETHOCTD,
CaMOBOCITPOMU3BCACHUC
(penpoxykits),
HaCJICICTBCHHOCTD,
U3MCHYUBOCTDL, POCT U
Pa3BUTHUC, YPOBHCBAs
opraHuzanus

I1P603

Cnoco6HOCTH OPMUPOBATH
YMEHHSI PaCKPBIBAThH
coJiep)KaHue
OCHOBOIIOJIararoInx
OMOJIOTHYECKUX TEOPUH 1
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
9BOJIIOLIMOHHOM,
MPOUCXOXKICHUS KUZHU U
YyeJoBeKa

Bonpocsr aiis
Oecenpl 18-57
(m.5.1)

ITP606

Croco0OHOCTH BBIIEISATH
CYIIECTBEHHBIC TPU3HAKU
BUPYCOB, KJIIETOK IMPOKAPHOT H
9YKapUOT; OJHOKIIETOUHBIX U
MHOTOKJICTOYHBIX
OpPTraHU3MOB, BHJIOB,
OHMOTEOIICHO30B U 3KOCUCTEM;
0COOEHHOCTH TPOLIECCOB
oOMeHa BELIECTB U
MIPEBPAIICHUS YHEPTUU B
KJIeTKe, (POTOCHHTE3A,
IJIACTHYECKOTO U
IHEPreTUIecKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a,
Meii03a, OII0O0TBOPCHHS,
pPa3BHUTUS U PAa3MHOKEHUS,
WHIMBUIYAIEHOTO Pa3BUTHS
opranu3ma(OHTOTeHe3a),
OOpbOBI 3a CYyIIECTBOBAHHE,
€CTEeCTBEHHOI'0 0TOOpA,
BU1000pa30BaHus,
MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB K Cpefie
00UTaHUS, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM,
AHTPOTIOTCHHBIX H3MCHEHH B
JKOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa
BEIIIECTB U MIPEeBpaICHIE
sHepruu B 6mocdepe

Bonpocsr aiist
Oecennl 18-57
(m.5.1)

I1P610

IIPUMCHSTD IOJIYYCHHBIC
3HaHUA T 00BACHEHUS

Bompocsr qist
Oecenmsl 18-57




OMOJIOTUYECKHX MPOLIECCOB U
SBJICHUH, JIJIS] IPUHSATUS
IIPAKTUYECKUX PEIICHUI B
MOBCEITHEBHOM JKU3HHU C
LeNnproo0eceueHus
0€30MacHOCTH CBOETO
3JI0POBbS U 3JTOPOBBS
OKPYKAIOIIUX JIFOJIEH,
cOOJII0ACHUSI 310pPOBOTO
o0pasa >XKU3HH, HOPM
IPaMOTHOTO MTOBEICHHUS B
OKpY’KaroIle NpupoIHOn
cpelie; TOHUMAaHUe
HEOOXOAUMOCTH
WCIIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOU OHMOJIOTHUU U
OHMOTEXHOJIOTHHI IS

(m.5.1)

Tema 1.3

paroHaIbHOTO
MIPUPOJIOTIONB30BAHUS

JIP09 Cnoco6HOCTH GOPMHUPOBATH Bonpocs! aiis
MHPOBO33pEHUE, 6ecennt 58-96
COOTBETCTBYIOIIICE (m.5.1)
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
0OLIECTBEHHON NPAKTUKH,
OCHOBaHHOTO Ha JTUAIIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE

JIP11 Cnoco0HOCTH oco3HaHus | Bonpocsl st
IICHHOCTH Hay4yHOU | Oeceant 58-96
NEeATeIbHOCTH,  TOTOBHOCTH | (11.5.1)
OCYIIECTBIISITh TPOEKTHYIO U
UCCIIEIOBATENbCKYIO
JeSITEIIBHOCTh
WHMBHUIYaJIbHO U B TPYyIIIIE

MPO5 YMETh MEPEHOCUTH 3HAHUS B Bonpocs! aiist
NIO3HABATENBHYIO U 6ecennt 58-96
MPaKTUYECKYIO 00JIaCTH (m.5.1)
KHU3HEACATCIIEHOCTH

MPO06 YMETh UHTEIPUPOBATh 3HaHUs | Bompocs! 1
W3 pa3HbIX MPEAMETHBIX Oecenbr 58-96
obnacrei 6nosorun (n.5.1)

MPO8 BJIaJICTh HaBbIKAMU Bonpocs! aiis

MoJIy4yeHus: UHpOpMaIuH U3
HMCTOYHUKOB PA3HBIX TUIIOB,

oecensl 58-96
(m.5.1)

TecTOBBIE
3amanns 1-10
(m.6.1 paznmen 1)

Kontponbnas
pabora (1m.6.2.1)

Bompocsr
cobecenoBaHUs
11,12,13 (11.6.3)




CaMOCTOSITENIBHO
OCYLIECTBIIATh TOUCK, aHAIU3,
CUCTEMATHU3ALMIO U
MHTEpIIpeTalnio HHPOpMAIHH
pa3IMYHBIX BUIOB U GPOpM
IIpEICTABICHUS

MP18

pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MHUP C MTO3HUIIUH
JPYroro 4esioBeKa

Bormpocsr s
Oecenpl 58-96
(m.5.1)

I1P603

CnocoGHocTh (hopMHUPOBATH
YMEHUS PaCKpbIBATh
coJiep>KaHue
OCHOBOIIOJIaratoIux
OHMOJOTUUYECKUX TEOPUl U
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
9BOJIIOLIMOHHOM,
MIPOUCXOXKACHUS KUZHU U
4eJIoBEKa

Bompocsr quis
6ecensl 58-96
(m.5.1)

I1P604

CnocoGHocTh (hopMHUpOBATH
YMEHHUSI paCKpbIBaTh
OCHOBOTIOJIaraonme
OMosIornYecKre 3aKOHbI 1
3akoHoMepHocTH (I
Menpens, T. Moprana, H. 1.
Basunosa, 3.I'ekkens, @
Miromnepa, K. bapa), u nux
MIPUMEHUMOCTH K KHBBIM
cucTeMam

Bompocsr quis
6ecenbl 58-96
(n.5.1)

I1P607

CrniocoOHOCTH peraTth
OuosornyecKue 3a1aut,
COCTaBJIATh TEHOTUITHYECKUE
CXEMBbI CKpeIUBaHUs IS
pa3HBIX TUTIOB HACIICOBAHUS
MIPU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBI IIEpEHOCA
BEIIIECTB U SHEPIHHU B
sKocucTeMax (1leny MUTaHus,
MUIIEBHIE CETH)

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

Tema 1.4

JIP11

CriocoOHOCTB
LIEHHOCTH Hay4HOU
JEATEIIbHOCTH,  T'OTOBHOCTh
OCYILIECTBIATE IPOCKTHYIO U
HCCIIEN0BATENBCKYIO
JeATEIIbHOCTD
WHANBUAYAIBHO U B TPYIIIE

OCO3HaHUsA

Bompocsr quis
Oecenpr 97-123
(n.5.1)

TecToBbIE
3agadus 1-10
(n.6.1 pazmen 1)

Kontponbnas
pabora (1m.6.2.1)




MPO08

BJIAJI€Th HABbIKAMU
HoJy4yeHUs] THPOpMAIUHU U3
MCTOYHHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIEHO
OCYILIECTBIIATh MIOUCK, aHAJIN3,
CUCTEeMAaTHU3alHIO U
HMHTEPIIPETANIIO HHPOpMAIIH
pa3IMYHBIX BUIOB U (hopM
IpeJICTaBICHUS

Bompocsr quis
Oecenpl 97-123
(n.5.1)

MP10

OLICHUBAaTh  JIOCTOBEPHOCTb,
JETUTUMHOCTh MH(pOpMAIINY,
€€ COOTBETCTBUE NPABOBBIM U
MOPaJIbHO-ITHYECKUM
HOpMawMm;

Bonpocsr aiist
oecensr 97-123
(m.5.1)

I1P609

Croco0HOCTE cO3/1aBaTh
COGCTBGHHBIC IIMCBMCHHBIC U
YCTHBIEC COOOIIIEHUS HA
OCHOBE OHMOJIOTHYECKOH
nH(pOpMaAIIUU U3 HECKOIBKUX
HCTOYHHUKOB, FpaMOTHO
HCIIOJIH30BaTh MOHITUHHBIN
anmapar OMOoJOTUr

Bomnpocsr aist
oecensr 97-123
(m.5.1)

Bormpocst
cobecenoBaHus
14,15,16 (11.6.3)

Tema 1.5

JIP11

CrniocoOHOCTB
LIEHHOCTHU Hay4HOU
JEATENIbHOCTH,  T'OTOBHOCTh
OCYLIECTBIIATh IPOCKTHYIO H
HCCIIEN0BATENBCKYIO
JeATEIIBHOCTD
WHIUBUAYAJIBHO U B TPYIIIE

OCO3HaHUA

Bompocsr quis
6ecennl 124-
134 (.5.1)

JIP16

CrocoOHOCTb OBIAIEHUIO
HaBBIKAMU y4eOHO-
HCCIIEI0BATEIECKOM,
IIPOEKTHOU U COLIMATIbHOM
NEeATeTbHOCTH

Bompocsr muis
6ecennl 124-
134 (.5.1)

MPO08

BJIAJICTh HABBIKAMHU
MOJIy4eHUs1 UHPOpMALUU U3
HCTOYHHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIIBHO
OCYILIECTBIIATD ITOUCK, aHAJIU3,
CHUCTEMAaTH3ALUIO U
UHTEPIPETALNI0 HHPOPMALIUU
pa3IUYHbIX BUJOB U (hopM
IIpEACTaBICHUS

Bormpocsr s
Oecenpl 124-
134 (n.5.1)

MP09

CO3aBaTh TCKCTHI B

Bompocsr quis

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

KonTponbshas
pabora (11.6.2.1)

Bonpocsr
cobeceoBaHUs
17,18,19,20
(11.6.3)




pa3nuyHbIX (hopMaTax ¢
y4eTOM Ha3HAYCHUS
UH(OPMALIUU U 1IEJIEBOI
ayJUTOPHH, BEIOMpas
ONITUMAIIBHYIO (OpMY
Ipe/ICTaBICHHS 1
BU3YaJTU3AI[IH

oecennl 124-
134 (.5.1)

MP13

MIPUHUMATD LIETTU COBMECTHOMN
JESTENBHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH JICUCTBHS 11O
€€ IOCTIDKEHUIO: COCTAaBIISTD
MIaH JeUCTBUM,
pAacCIpeeNsiTh POJIU C YIETOM
MHEHHH Y4aCTHHUKOB,
00CyXIaTh pe3yNbTaThl
COBMECTHOM pabOThI

Bonpocsr aiis
Oecenpl 124-
134 (n.5.1)

ITP608

CnocoOHOCTh KPUTHUECKHU
OLIEHUBATh HHPOPMALIHIO
OMOJIOTHYECKOTO COJIEP KaHMS,
BKJTIOYAIOIIYIO
[ICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX
UCTOYHHUKOB(CpEACTBA
MaccoBOil HH(pOpMaIHH,
HAyYHO-TIOMYJISIPHbIE
MaTepuabl);
UHTEPIIPETUPOBATH STHUYECKHE
ACTIEKTHI COBPEMEHHBIX
UCCIJIeIOBaHM B OuoJoruu,
MeIUIHE, OMOTEXHOJIOT HH;
paccMaTpuBaTh rio0anbHbIE
HKOJIOTHYECKHE TIPOOIEMBI
COBPEMEHHOCTH,
(hopMUPOBATH IO OTHOIIICHHUO
K HUM COOCTBEHHYIO MO3UIIUIO

Bonpocsr aiist
Oecenpl 124-
134 (n.5.1)

I1P609

CnocoOHOCTh CO37aBaTh
COOCTBEHHEBIE MMCEMEHHBIE U
yCTHBIE COOOIICHNUS Ha
OCHOBE OMOJIOTHMYECKOH
UH(POPMALIUU U3 HECKOJIBKHX
HMCTOYHHUKOB, TPAMOTHO
HCITOIB30BaTh MOHATHMHBIN
amnmapaT OMOoJOTUH

Bonpocs! aiis
Oecenpl 124-
134 (n.5.1)

I1P610

NOPUMCHATH TOJIYUCHHBIC
3HAHUA JJIS1 OO BSICHEHUS
OMOJIOTHYECKHX MPOLIECCOB U
SIBJICHUM, JJIsl TPUHATHS

Bonpocs! ais
Oecenpl 124-
134 (n.5.1)




MIPAKTUYECKUX PELICHUM B
MOBCE/IHEBHOM JKU3HHU C
IETBI000ECTICUCHUS
0€30MacHOCTH CBOETO
3JI0POBbS U 3JTOPOBBS
OKPYKaIOIIUX JIIOJIEH,
COOJTIOICHHS 3I0POBOTO
o0pas3a >XKU3HH, HOPM
IPaMOTHOTO MTOBEICHHUS B
OKpY’KaroIlle NpupoHON
cpene; MOHUMaHUe
HEOOXOAUMOCTH
WCIIOJIb30BaHUS JOCTHKEHUI
COBpPEMEHHOM OMOJIOTHUU U
OMOTEXHOJIOT N IS
paIroHaIbHOTO
MIPUPOJIOTIONB30BAHUS

Pazgen 2. Ctpoenue u pyHKIMH OpraHU3Ma

Tema 2.1

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKH U
O0IIECTBEHHOI PAKTHKHY,
OCHOBAaHHOTO Ha JAHAJIOTE
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
HOJIUKYJIETYPHOM

Bompocsr s
Oecenpl 135-
141 (1.5.1)

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM 1 UMTATEIHLCKOM
KYyJbTYpbI KaK CPeACTBA
B3aUMOJICCTBUS MEKITY
JIOIbMU Y MTO3HAHUS MUpa

Bormpocsr s
oecensl 135-
141 (n.5.1)

MP04

AHAJIM3UPOBATH IMOJTYYCHHBIC B
XOJ€ pCUHICHUA 3a1a4n
PE3YyJIbTaThl, KPUTUICCKU
OIICHUBAThb UX NTOCTOBECPHOCTD,
IMPOTHO3UPOBATH USMCHCHUC B
HOBBIX YCJIOBUAX

Bormpocsr s
Oecennl 135-
141 (n.5.1)

MPO5

YMETb IEPEHOCUTD 3HAHUS B
MI03HABATENbHYIO U
HNPaKTUYECKYI0 00JIaCTH
KHU3HEAESATEIIbHOCTH

Bonpocs! aiist
Oecennl 135-
141 (m.5.1)

TecToBBIC
3aganus 11-20
(n.6.1 paznen 2)

Konrtposbnas
pabora (11.6.2.2)

Bompocsr
cobecenoBaHus
21,22 (1.6.3)




MP09

CO3/1aBaTh TEKCTHI B
pa3nuHBIX (hopMaTax C
y4ETOM Ha3HAYCHHS
nH(popMannu U 1eTeBOi
ayJIUTOpUH, BEIOUpas
ONITHMANBHYIO GOpPMY
MPEICTaBICHUS U
BU3yaJIN3aI[HN

Bonpocs! ais
Oecenpl 135-
141 (m.5.1)

ITP603

CrniocobHOCTH (hOpMHUPOBATH
YMEHUS PaCKphIBATh
coJiep>KaHue
OCHOBOITOJIATraOIIHX
OMOJIOTUYECKHX TEOPUH U
THIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallUOHHOM,
JBOJIOIMOHHOM,
MIPOUCXOXKICHUS KU3HU U
YyeJoBeKa

Bonpocs! aiis
Oecenpl 135-
141 (.5.1)

ITPG05

CriocobHOCTh IPUMEHEHHUS
OCHOBHBIX METOJIOB HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMBbIX B
OnoJIorun: HaOIOIEHUS U
OTIMCAHUS KUBBIX CUCTEM,
IPOLIECCOB U SIBJICHHUIA;
OpTaHu3alluy U TPOBEICHUS
OHMOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBIKEHUS
THITOTE3, BHISIBIICHHS
3aBHCUMOCTH MEXIY
MCCIIeyeMbIMU BEJIMYNHAMH,
00BsICHEHUS MOTYYEHHBIX
pe3yIbTaToB U
(hopMyIHPOBaHUS BBIBOJIOB C
MCTIONIb30BaHNEM HAayUHBIX
MIOHATUM, TEOPUI U 3aKOHOB

Bonpocs! aiis
Oecenpl 135-
141 (m.5.1)

Tema 2.2

JIPO3

Cnoco6HOCTH OPMUPOBATH
POCCUHCKYIO I'PAKJIaHCKYIO
UJEHTUYHOCTH, ATPUOTU3MA,
YBa)XKE€HHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoi, ropnoctu 3a
CBOM Kkpai, cBoto Poauny,
CBOM A3BIK U KYJIBTYDY,
MPOIIOE U HACTOSAIIEE
MHOTOHAIIMOHAIBHOI'O Hapoaa
Poccun

Bonpocsr aiist
Oecenpl 142-
149 (n.5.1)

JIP10

CrocoOGHOCTD
COBEPILIEHCTBOBAHHUS

Bonpocs! ais
Oecenpl 142-

TecToBbIe
samanns 11-20
(11.6.1 pazngen 2)

KonTponbshas
pabora (11.6.2.2)

Bompocset




SI3BIKOBOM M UMTATEIIHLCKOM
KYJIbTYPBI KaK CpeACTBA
B3aUMOJICCTBUS MEXKIY
JIOIbMU Y TTO3HAHUS MUpa

149 (1.5.1)

JIP11 CrocoOGHOCTD oco3HaHus | Bonpocs! ays
LIEHHOCTH Hay4yHOM | O6ecenpr 142-
JIeSITeJIbHOCTH, roToBHOCTH | 149 (m.5.1)
OCYIIECTBIISATh MPOEKTHYIO U
HCCIIE0BATENBCKYIO
NEeSTENbHOCTh
WHJVBUIYaJIbHO U B TPYIIIIE

MPO1 YMETb CAMOCTOSITEIILHO Bormpocsr s
dhopmynupoBaTh U Oecennt 142-
aKTyalqu3upoBath npodiemy, | 149 (m.5.1)
paccMmaTtpuBarth €€
BCECTOPOHHE, ONPEETATh
LeJH JeATeNbHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS], BHOCUTH
KOPPEKTHUBHI B ACSATEIBHOCTD,

OLICHUBATh COOTBETCTBUE
pEe3yAbTaTOB IIEJISIM,
OLICHUBATh PUCKU
MOCJIEICTBUI AEATEIBHOCTH

MPO0O4 AQHAJIM3UPOBATH MOJyYeHHBIE B | Borpocs! miis
XOJI€ PEIICHUS 3a1a4u Oecenpl 142-
pe3ynbTaThl, KpUTUYECKH 149 (1.5.1)
OLICHUBATh UX JIOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX

MPO5 YMETh NIEPEHOCUTH 3HAHUS B Bonpocs! aiis
[I03HABATEJIbHYIO U Oecenpr 142-
MPaKTUYECKYIO0 00J1aCTH 149 (.5.1)
KU3HENIESITENIbHOCTU

MPO06 yMETh HHTErPUPOBATh 3HaHUA | Bompock! s
U3 pa3HbIX IPEIMETHBIX 6ecennl 142-
oOnacTeil 6noaoruu 149 (.5.1)

MPO7 BBIABUTATh HOBBIC HCH, Bonpocs! aiist
npeaiaraTh OpUruHaIbHbIC Oecenpr 142-
MOJIXOBI U PEIICHHS 149 (n.5.1)

I1P601 CrniocobHOCTH (hOPMHUPOBATH Bonpoce! 11

3HAHHS O MECTE U POJIH
OMOJIOTUHU B CUCTEME
HAy4YHOT'O 3HAHHS,

Oecenpl 142-
149 (m.5.1)

cobecenoBaHus
23,24 (11.6.3)




(GyHKIMOHATBHON
I'PaMOTHOCTH YeJIOBEKa JIIs
peleHus )KU3HEHHBIX
npo0em

ITP603

CrniocobHOCTh (hOpMHUPOBATH
YMEHUS PaCKpPhIBATh
coj/iepKaHue
OCHOBOITOJIATraOIIHNX
OMOJIOTUYECKHUX TEOPUH U
THIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
JBOJIOIMOHHOM,
MPOUCXOKIACHUS KU3HU U
YyeJgoBeKa

Bormpocsr s
Oecenpl 142-
149 (1.5.1)

ITP605

CriocoObHOCTh IPUMEHEHHUS
OCHOBHBIX METOI0B HAYYHOT'O
MO3HAHMUS, UCTIOJIb3YEMBbIX B
OuoJIorun: HaOIOIEHUS U
OTIMCAHUS KUBBIX CUCTEM,
MPOLECCOB U SIBIICHUM;
OpraHu3alluy U IPOBEICHHS
OHMOJIOrUIEeCKOro
HKCIEPUMEHTA, BBIJBIKEHUS
TUII0TE3, BBIBICHUS
3aBHCUMOCTH MEXY
UCCIIelyeMbIMU BEJTMUMHAMU,
OOBSICHEHHUS TOTY4YEHHBIX
pe3yinbTaToB U
(opMyIMPOBAHUS BBIBOIOB C
UCIOJIb30BAaHUEM Hay4YHbBIX
IIOHATUM, TEOPUI U 3aKOHOB

Bompocsr muis
Oecenpl 142-
149 (1.5.1)

Tema 2.3

JIPO8

MHTEPEC K Pa3InIHbIM
cdepam npodeccrHoHaTBHON
JeSITEIbHOCTH

Bonpocsr aiis
oecennl 150-
154 (n.5.1)

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHUPOBO33pCHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU U
00111eCTBEHHOM MPAKTHUKH,
OCHOBAHHOTO Ha JIMAJIOre
KYJIBTYpP, CTIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJIUKYIBTYPHOM MHPE

Bormpocsr quis
Oecenst 150-
154 (n.5.1)

JIP10

CrocoOGHOCTD
COBEPILICHCTBOBAHUS
SI3LIKOBOU M UMTATENbCKOU

Bormpocsr quis
Oecennl 150-
154 (n.5.1)

TecTOBBIE
3agadus 11-20
(1.6.1 pazngen 2)

KonTponbshas
pabora (11.6.2.2)

Bomnpocst
cobecenoBaHUA
25,26 (1.6.3)




KYJbTYpBI KaK CpeJICTBa
B3aUMOJICHCTBUS MEXTY
JIOJIBMU U TTIO3HAHUS MUPa

MPO1

YMETh CaMOCTOSITEIIEHO
(dopmMynHupoBaTh U
aKTyaJlu3UpOBaTh MPOOIIEMY,
paccmaTpuBath €€
BCECTOPOHHE, ONIPEACTATH
LEJIN ACSATENbHOCTH, 33/1aBaTh
napamMeTpbl U KpUTEPHH HX
JTOCTHXCHUSI, BHOCUTD
KOPPEKTHUBHI B JIESITEIEHOCTD,
OLIEHUBATh COOTBETCTBUE
PE3yIIbTaTOB LENSM,
OLICHHBATh PUCKU
HIOCJICAACTBHH EATEIBHOCTH

Bonpocsr aiist
oecennl 150-
154 (n.5.1)

MPO02

BJIQ/ICTh HAaBBIKAMU y4eOHO-
HUCCIIENOBATEILCKON U
MPOEKTHOM ESATEIBbHOCTH,
HaBBIKAMU Pa3pEIICHUS
mpo0GsieM B 06J1acTH OUOIOTHH

Bonpocs! ais
Oecennl 150-
154 (.5.1)

MPO3

BBISIBIIATH PUINHHO-
CJIEJICTBEHHBIE CBS3H U
aKTyaJlu3UpoBaTh 3a/1auy,
BBIIBUTATh TUIIOTE3Y €€
penieHus, HaXOIUTh
apryMEHTHI JIJIs
JI0Ka3aTeNIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh
rapameTpsl U KpUTepun
peleHus B 061acTu OUOIOTUU

Bompocsr quis
Oecenpr 150-
154 (n.5.1)

MP04

AQHAJIU3UPOBATH MMOJTYYCHHBIEC B
XOJI€ PELICHUS 3a1a41
pe3yAbTaThl, KPUTUYECKHU
OLIEHHUBATh UX JOCTOBEPHOCTb,
MPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSIX

Bompocsr muis
6ecenn 150-
154 (m.5.1)

MP09

CO3/1aBaTh TEKCTHI B
pas3InYHbIX popmarax ¢
y4eTOM Ha3HAueHUs
UH(POPMALIUHU U LIEJIEBOI
ayJIUTOpPHUH, BEIOMpas
ONITUMAJIBHYIO GOpMY
MIpe/ICTaBICHUS U
BU3YaJIU3aL1H

Bompocsr muis
6ecennt 150-
154 (.5.1)

MP13

IIPUHUMATh L€ COBMECTHOU

Bonpocsr ais




JIeATCIbHOCTH,
OpraHu30BbIBAThH U
KOOPAWHUPOBATH ICHUCTBHS 11O
€€ TOCTMKEHUIO: COCTABISATh
IUIaH ACHCTBUH,
pacupenessTh pojy ¢ y4ETOM
MHEHHH Y4aCTHHUKOB,
00CyXIaTh pe3yNbTaThI
COBMECTHOM pabOThI

oecenpl 150-
154 (n.5.1)

MP15

OCYILECTBIISATH IIO3UTHBHOE
CTpaTeru4eckoe MoBeICHUE B
pa3IMYHBIX CUTYAIHSIX,
NIPOABJIATH TBOPUYCCTBO U
BoOOpakeHue, ObITh
NHUIIMAaTUBHBIM

Bonpocsr aiist
oecenbr 150-
154 (n.5.1)

I1P607

Cnoco6HOCTH pemaTh
OMOJIOTHYECKHUE 3a1a4H,
COCTaBJIATh T€HOTUITHYECKUE
CXEMbI CKPCIIUBAHMS JIs
Pa3HBIX THUIIOB HACJICOBAHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIEpeHOCA
BEIIIECTB M SHEPTHU B
9KOCUCTeMaXx (LeTH MUTaHMS,
MUIIEBBIC CETH)

Bomnpocsr aist
oecennl 150-
154 (n.5.1)

Tema 2.4

JIP10

CriocoOHOCTE
COBEPILIEHCTBOBAHUS
SI3EIKOBOM M UMTATEIIHLCKOM
KYJbTYPBI KaK CpeJICTBA
B3aUMOJICCTBUS MEXKITY
JIOJIBMU U TTO3HAHUS MUPa

Bompocsr quis
Oecenpl 155-
159 (n.5.1)

JIP11

CrniocoOHOCTB
LIEHHOCTHU Hay4HOU
JEATEIbHOCTH,  T'OTOBHOCTh
OCYLIECTBIIATh IPOCKTHYIO HU
HCCIIE0BATENBCKYIO
JeATEIIbHOCTD
WHIUBUAYAJIBHO U B IPYIIIE

OCO3HaHUsA

Bompocsr muis
6ecennl 155-
159 (m.5.1)

MPO1

YMETh CAaMOCTOSITEIIEHO
(bopMynupoBaTh U
aKTyaJIu3UpOoBaTh MPOOIIEMY,
paccmarpuBaTh €
BCECTOPOHHE, ONPEAEIATh
LENU IeSTEeIbHOCTH, 331aBaTh
napameTpbl U KpUTEPHH MX
JTOCTHXEHUSI, BHOCUTD

Bompocsr muis
6ecenpl 155-
159 (m.5.1)

TecTOoBBIE
samannst 11-20
(1.6.1 paznen 2)

KontponbsHas
pabota (11.6.2.2)

Bormpocst
cobecenoBaHus
27,28 (11.6.3)




KOppeKTI/IBH B ACATCIIbHOCTS,
OILICHUBATh COOTBETCTBHE
pe3yJIbTaTOB LETSM,
OIIEHUBATh PUCKH
MOCJICICTBUH ACATCIBHOCTH

MPO02

BJIaZACTh HABBIKAMHA yqe6H0-
HCCIIEA0BATEIHLCKOM B
MPOEKTHOM EeSTETbHOCTH,
HaBBIKaMU pPa3pelICHUS
mpoOJieM B 00J1acTH OUOJIOTHH

Bompocsr quis
Oecenpl 155-
159 (n.5.1)

MP04

AHAJIM3UPOBATH IMOJTYYCHHBIC B
XOJ€ pCUICHHUA 3a1a4n
PE3YyIbTAThl, KPUTUUICCKHU
OIICHUBATh UX NOCTOBECPHOCTD,
MIPOTrHO3UPOBATH U3BMCHCHHC B
HOBBIX YCJIOBUAX

Bormpocsr quis
Oecenpl 155-
159 (n.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH
IIOHUMAaTb MUP C IMMO3UIUH
JPYroro YesoBeKa

Bormpocsr s
Oecenpl 155-
159 (n.5.1)

I1P602

CriocobHOCTH (hOPpMHUPOBATH
YMEHUS pacKpbIBaTh
COJIEpIKAHHE

OCHOBOIIOJIAT AlOLITNX
OMOJOrNYECKUX TEPMUHOB U
HOHATHH: KU3Hb, KIETKA,
TKaHb, OpTaH, OPTaHU3M, BH]I,
HOMYJISALMS, YKOCUCTEMA,
o6uorieHo3, ouocdepa;
MeTabo0y3M (0OOMEH BEIeCTB
U IpEeBpalIeHUe SHEPTUN),
roMeocTas (caMoperysius),
OucunTe3 Oenka, CTpyKTypHas
OpraHu3alus )KUBBIX CUCTEM,
JIMCKPETHOCTB,
CaMOBOCIIPOU3BE/ICHHE
(pempoxykus),
HACJIeZICTBEHHOCTb,
HU3MEHYHUBOCTb, POCT U
pa3BUTHE, ypOBHEBAs
OpraHu3anus

Bompocsr muis
Oecenpl 155-
159 (n.5.1)

I1P604

CrniocobHOCTH (hOpMHUPOBATH
YMEHHS PaCKPBIBAThH
OCHOBOIIOJIararomInue
OMOJIOrTYECKHE 3aKOHBI U
3axkoHoMepHOCTH (I'.
Menpens, T. Moprana, H. U.
BaBunosa, 3.I'ekkens, @

Bormpocsr s
Oecenpl 155-
159 (n.5.1)




Miroinnepa, K. bapa), u ux
IPUMEHUMOCTb K JKUBBIM
cUcTeMaM

I1P607

Cnoco6HOCTH pemiaTh
OHMOJIOTHYECKHe 3a/1a4H,
COCTaBJISATh TCHOTHITHUECKHC
CXEMBI CKpEIIUBaHUS JIS
pa3HBIX TUTIOB HACIICOBaHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJIATH CXEMBI TIEpeHOCA
BEIIIECTB U YHEPTUU B
IKOCHCTEMaX (1IN MUTaHHS,
TUIIEBBIE CETH)

Bonpocsr aiist
Oecenpl 155-
159 (n.5.1)

I1P608

CrocoOHOCTh KPUTHYECKH
OLIEHUBATh HHPOPMALIHIO
OMOJIOTHYECKOTO COJIEP KaHMS,
BKJTIOYAIOIIYIO
NICEBIOHAYYHbIE 3HAHUS U3
Ppa3IMYHbIX
HCTOYHUKOB(CPEICTBA
MaccoBO# HH(pOpMaIHH,
Hay4YHO-TIOMYJISIpHbIE
MaTepuabl);
UHTEPIPETUPOBATH 3THYECKHE
ACTIEKTHI COBPEMEHHBIX
UcclieIoBaHU B OM0JIOTUY,
MeAHIMHE, OMOTEXHOJIOTHH;
paccMaTpUBaTh rI100aabHbIE
9KOJIOTHYECKHE TPOOIEMbI
COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOLICHHUIO
K HUM COOCTBEHHYIO MO3ULIUIO

Bompocsr muis
Oecenbl 155-
159 (n.5.1)

Tema 2.5

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U
OOIIECTBEHHOI PAKTHKH,
OCHOBAaHHOTO Ha JHAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIETO
OCO3HAHHUIO CBOETO MecTa B
HOJIUKYJIETYPHOM MUpE

Bonpocs! ais
Oecennl 160-
166 (11.5.1)

JIP10

CnocoOHOCTh
COBEPIICHCTBOBAHUS
SI3BIKOBOM 1 UMTATEILCKOM
KYJbTYPBI KaK CpeACTBa
B3aUMOJICCTBUS MEKITY
JIO/IbMU Y TTO3HAHUS MUpa

Bonpocs! ais
Oecenpl 160-
166 (1.5.1)

TecToBBIC
samanns 11-20
(n.6.1 paznen 2)

KonTponbHas
pabora (11.6.2.2)

Bormpocst
co0ece0BaHUs
29,30 (11.6.3)




MPO1

YMETh CAMOCTOSITENTEHO
(bopMynupoBaTh U
aKTyaJIu3UpOBaTh MPOOIIEMY,
paccMatpuBaTh €&
BCECTOPOHHE, OIIPEICIIATh
IIeTH JIeSITeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU HX
JTOCTHXEHUSI, BHOCUTD
KOPPEKTHBHI B IESITEIILHOCTD,
OLICHUBATh COOTBETCTBUE
Pe3yIbTATOB LIEISIM,
OLICHUBATh PUCKU
IIOCJIE/ICTBUN J1€ATEIIBHOCTH

Bonpocs! ais
Oecenpl 160-
166 (m.5.1)

MPO3

BBISIBJISIT IPUYUHHO-
CIICICTBCHHEIC CBS3H U
aKTyaJIu3upOBaTh 3a7auy,
BBIIBUTATh TUIIOTE3Y €€
pelieHusi, HaXOIUTh
ApTYMEHTHI JIJIs
JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh
napaMmeTpbl U KpUTEPUH
pernieHust B 006J1acTi OMOJIOTUHN

Bonpocsr aiis
oecenbl 160-
166 (m.5.1)

MPO5

YMETb [IEPEHOCUTH 3HAHUS B
[I03HABATENIbHYIO U
IPaKTHYECKYIO 00JacTH
KHU3HEIESATEIIbHOCTH

Bonpoce! aiist
Oecennl 160-
166 (m.5.1)

MP13

MIPUHUMATD LIEJTU COBMECTHOMN
NEATENBHOCTH,
OpraHU30BbIBATH U
KOOpJAMHHUPOBATh IEUCTBUS 10
€€ IOCTIDKEHUIO: COCTAaBIATD
MIaH JIeUCTBUM,
pAacCIpeesiTh POJIU C YYETOM
MHEHHH Y4aCTHHUKOB,
00CyX1aTh pe3yabTaThI
COBMECTHOM pabOThI

Bompocsr muis
Oecenpl 160-
166 (m.5.1)

MP14

KOOPJIUHUPOBATH U
BBINOJIHATH paboTy B
YCIIOBUSIX PEAJIbHOTO,
BUPTYaJILHOTO U
KOMOMHHMPOBAHHOTO
B3aUMOJICCTBHS

Bonpocsr aiis
oecennl 160-
166 (m.5.1)

MP16

MPUHUMATh MOTUBEI U
apryMEHThI JPYTUX JIoAeH
MIpH aHAJIN3€ PE3yNbTaTOB
NEeATENBHOCTH

Bonpocsr ais
Oecennl 160-
166 (m.5.1)




MP18

pa3BHBATh CIIOCOOHOCTH
MOHMMATh MUP C MTO3HUIIUH
JPYroro 4esioBeKa

Bonpocs! ais
Oecenpl 160-
166 (m.5.1)

I1P604

Cnoco6HOCTH OPMUPOBATH
YMEHHS PaCKpbIBATh
OCHOBOIIOJIATAOIITHE
OMOJIOTUYECKUE 3aKOHBI U
3akoHomepHoctH (I'.
Menpens, T. Moprana, H. W.
Basuiona, 0.1 exkens, O©
Mronnepa, K. bapa), n nux
MPUMEHUMOCTH K KMBBIM
cUCTeMaM

Bonpocsr aiist
oecennl 160-
166 (m.5.1)

I1P608

CrocoOHOCTh KPUTHYECKH
OLIEHUBATh HHPOPMALIHIO
OMOJIOTHYECKOTO COJIEP KaHMS,
BKJTIOYAIOIIYIO
NICEBIOHAYYHbIE 3HAHUS U3
Ppa3IMYHbIX
HCTOYHUKOB(CPEICTBA
MaccoBO# HH(pOpMaIHH,
Hay4YHO-TIOMYJISIpHbIE
MaTepuabl);
UHTEPIPETUPOBATH 3THYECKHE
ACTIEKTHI COBPEMEHHBIX
UcclieIoBaHU B OM0JIOTUY,
MeAHIMHE, OMOTEXHOJIOTHH;
paccMaTpUBaTh rI100aabHbIE
9KOJIOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOLICHHUIO
K HUM COOCTBEHHYIO MO3ULIUIO

Bompocsr muis
6ecenbl 160-
166 (11.5.1)

Tema 2.6

JIPO3

CrniocobHOCTH (hOpMHUPOBATH
POCCHICKYIO TPaXKIAHCKYIO
WJCHTHYHOCTH, TATPUOTHU3MA,
YBa)KEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoii, ropoctu 3a
CBOM Kpal, cBoro Ponuny,
CBOI SI3BIK U KYJIBTYPY,
MPOIILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOTO HapOa
Poccun

Bonpocs! ais
Oecenpl 167-
173 (.5.1)

JIPO4

Cnoco6HOCTH OPMUPOBATH
[IEHHOCTHOE OTHOIIIEHUE K
rOCyJapCTBEHHBIM CHMBOJIaM,
HUCTOPUIECKOMY H
NPUPOIHOMY HACIIE/IHIO,

Bonpocsr aiis
Oecenpl 167-
173 (n.5.1)

TecToBbIC
samanus 11-20
(m.6.1 pazgen 2)

KonTponbHas
pabora (11.6.2.2)

Bomnpocst
cobecenoBaHUA

31,32 (1.6.3)




MaMsITHUKaM, TPaauIUsIM
HapoaoB Poccun,
nocTtmxkeHusM Poccun B
Hayke, HICKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPY/Ie

JIPO8

HHTEPEC K pa3IndHbIM
cdepam npodeccrHoHaITBHON
JeSITEIbHOCTH

Bompocsr quis
Oecenpl 167-
173 (m.5.1)

JIPO9

CrniocobHOCTH (hOPpMHUPOBATH
MHUPOBO33pCHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU
00LIEeCTBEHHON MPAaKTUKH,
OCHOBAHHOTO Ha JIMAJIOTe
KYJIbTYp, CITIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJMKYJIBTYPHOM MHpPE YHCIIe
C MCIIOJIb30BaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa30BaTENIbHBIX PECYPCOB

Bormpocsr quis
Oecenpl 167-
173 (n.5.1)

JIP10

CriocoOHOCTE
COBEPILIECHCTBOBAHUS
SI3EIKOBOM M UMTATEIIHLCKOM
KYJIbTYPBI KaK CPEACTBA
B3aUMOJICHICTBUS MEXKITY
JIOIbMU U NTO3HAHUS MUpa

Bompocsr quis
Oecenpl 167-
173 (n.5.1)

JIP11

CrocoOHOCTB OCO3HAHMUS
[IEHHOCTH HAyYHOU
ACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO U
HCCIICIOBATEIIbCKYIO

eI TEILHOCTD
WHIVBUYaJIbHO U B IPYIIIE

Bompocsr quis
Oecenpl 167-
173 (n.5.1)

MP04

AHAJIU3UPOBATH MMOJYYCHHBIEC B
XOJI€ PEIICHUs 3a1a4u
pe3yAbTaThl, KPUTUYECKHU
OLIEHHUBATh UX JOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHUSIX

Bompocsr quis
6ecennbl 167-
173 (m.5.1)

MPO08

BJIAJICTh HAaBbIKAMHU
HoJydyeHus: THPOpMAIUHU U3
HMCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENILHO
OCYIIIECTBIIAThH MOUCK, aHAJIN3,

Bompocsr muis
Oecenpl 167-
173 (n.5.1)




CUCTEMATU3ALMIO U
MHTEpIIpeTalNi0 HHpOpMAIH
pa3IMYHBIX BUAOB U GOpM
IIPEICTABICHUS

ITP603

CrniocobHOCTh (hOpMHUPOBATH
YMEHUS PaCKphIBATh
coj/iepKaHue
OCHOBOITOJIATraOIIHNX
OMOJIOTUYECKHUX TEOPUH U
THIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
JBOJIOIMOHHOM,
MPOUCXOKIACHUS KU3HU U
YyeJgoBeKa

Bormpocsr s
Oecenpl 167-
173 (m.5.1)

ITP605

CriocoObHOCTh IPUMEHEHHUS
OCHOBHBIX METOI0B HAYYHOT'O
MO3HAHUS, UCTIOJIb3YEMBIX B
OuoJIorun: HaOIOIEHUS U
OTIMCAHUS KUBBIX CUCTEM,
MPOLECCOB U SIBIICHUM;
OpraHu3alluy U IPOBEICHHS
OHMOJIOrUIEeCKOro
HKCIEPUMEHTA, BBIJBIKEHUS
TUII0TE3, BBIBICHUS
3aBHCUMOCTH MEXY
UCCIIelyeMbIMU BEJTMUMHAMU,
OOBSICHEHHUS TOTY4YEHHBIX
pe3yinbTaToB U
(hopMyIHPOBAaHUS BBIBOJIOB C
UCIOJIb30BAaHUEM Hay4YHbBIX
IIOHATUM, TEOPUI U 3aKOHOB

Bompocsr muis
Oecenpl 167-
173 (m.5.1)

I1P607

CnocoO6HOCTH pemaTh
OMOJIOTHYECKHUE 3a1a4H,
COCTaBJISATh T€HOTUITHYECKUE
CXEMbI CKPEIIUBAHMS IS
Pa3HBIX THUIIOB HACJICOBAHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIEpeHOCa
BEIIIECTB ¥ SHEPTHU B
9KOCUCTeMaXx (LeTH MUTaHMS,
MTUIIEBBIC CETH)

Bonpocsr aiis
Oecenpl 167-
173 (n.5.1)

Paznen 3. Teopus 3BoOMIOLIMMN

Tema 3.1 JIPO1

CrniocobHOCTH (hOpMHUPOBATH
TPaXKIaHCKOO MO3UITHIO
oOyuaromerocs, Kak
AKTUBHOTI'O 1 OTBETCTBECHHOT' O
YJIeHa POCCUHCKOro 00IIecTBa

Bormpocsr quis
Oecensl 174-
178 (n.5.1)

TecToBbIC
3amanus 21-40
(m.6.1 pazgen 3)
Bormpocsr
cobeceI0BaHus




¥ OCO3HAHUE CBOEr0 MECTA B
nH(OPMAITMOHHOM OOIIIECTBE

JIPO9

CrniocobHOCTh (hOPMHUPOBATH
MHUPOBO33pCHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKH U
00111eCTBEHHOM MPAKTHUKH,
OCHOBAHHOTO Ha JIMAJIOre
KYJIbTYp, CITOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHUPE YHCIIC
C MCIIOJIb30BaHUEM
COBPEMEHHBIX 3JICKTPOHHBIX
00pa30BaTENIbHBIX PECYPCOB

Bormpocsr s
Oecenpl 174-
178 (n.5.1)

JIP10

CriocoOHOCTE
COBCpH.ICHCTBOBaHI/IH
SI3BIKOBOM M YUTATEIILCKOM
KYJbTYpbI KaK CpeJICTBa
B3aUMOJICCTBUS MEXKIY
JJFOAbMU U TTIO3HAHUA MI/Ipa

Bomnpocsr aist
oecenpl 174-
178 (m.5.1)

MPO1

YMETh CAMOCTOSITEIIEHO
(dopmMynHupoBaTh U
aKTyaJlu3UpOBaTh MPOOIIEMY,
paccMarpuBaTh €€
BCECTOPOHHE, OIIPEIETISATh
eI IeSTeIbHOCTH, 331aBaTh
napameTpbl U KPUTEPHH HX
JTOCTHXEHUS, BHOCUTD
KOPPEKTHUBHI B JIESITEIEHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yIIbTaTOB LENSM,
OLICHUBATh PUCKU
MOCIIEZICTBUI J€SITEIbHOCTH

Bompocsr quis
6ecennl 174-
178 (m.5.1)

MPO02

BJIaJICTh HABBIKAMU y4eOHO-
HCCJIEI0BATEIBCKON 1
MPOEKTHOM JIeATEIbHOCTH,
HaBBIKAMH Pa3peIICHUS
mpo6sieM B 0651acTH OUoIOTHH

Bormpocsr quis
Oecensl 174-
178 (n.5.1)

MPO03

BBISIBJISITH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaX0IUTh
apryMeHTHI JJIs
JI0Ka3aTeNIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh

Bompocsr muis
6ecennl 174-
178 (m.5.1)

33,34,35,36,37
(m.6.3)




napameTpsl U KPUTEPUU
penieHus B 00J1acTi OMOJIOTHH

MP04

aQHAIM3UPOBATH MMOTYYCHHBIC B
X0JI¢ peICHUs 3aauu
pe3yIbTaThl, KPUTHUECKH
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX

Bormpocsr s
Oecenpl 174-
178 (n.5.1)

MP12

BJIQJICTh HABBIKAMU
pacro3HaBaHUs M 3alIUTHI
uHpopMaIuy,
nH(pOPMaLIMOHHON
6€30M1aCHOCTH JTUYHOCTH

Bormpocsr quis
Oecenpl 174-
178 (n.5.1)

I1P603

CnocoGHocTh (hopMHUPOBATH
YMEHUS paCKpbIBaTh
coJiep>KaHue

OCHOBOIIOJIAT AtOLINX
OHMOJOTrHUYECKUX TEOPUI U
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
9BOJIIOLIMOHHOM,
MIPOUCXOKACHHUS YKU3HHA U
YenoBeka

Bompocsr quis
6ecennl 174-
178 (m.5.1)

ITP605

CnocoOHOCTh TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MTO3HAHUS, UCTIOIh3yEeMbIX B
OuoJIOrun: HaOJIOIEHUS U
OTIMCAHUS KUBBIX CHCTEM,
NPOIIECCOB U SIBJICHUH;
OpTaHM3AIUH U ITPOBEICHUS
OHMOJIOTUYECKOT0O
IKCIIEPUMEHTA, BBIIBIKCHUS
TUMOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXKITY
HCCIelyeMbIMHU BEIMUYUHAMH,
00BsICHEHUS MOJTYYEHHBIX
pEe3yIbTaTOB U
(hopMyIHPOBaHUS BBIBOJIOB C
WCIIOJIb30BAaHUEM HAyYHBIX
MOHATHH, TEOPHUIl U 3aKOHOB

Bompocsr qus
Oecenpl 174-
178 (.5.1)

I1P609

CnocoOHOCTh CO37aBaTh
coOCTBEHHBIE MUCLMEHHEIE U
YCTHBIE COOOIIEHHS Ha
OCHOBE OHMOJIOTUYECKOU
nH(OpPMAaIIUU U3 HECKOIBKUX
HWCTOYHHKOB, TPAMOTHO
HMCIOJIb30BAaTh MTOHATUMHBIHN

Bormpocsr s
Oecensl 174-
178 (n.5.1)




amnmapar OMoJIoTun

Tema 3.2

JIPO3

CnocoGHocTh (hopMHUPOBATH
POCCUHICKYIO IPAKIaHCKYIO
UJCHTUYHOCTH, IaTPUOTH3MA,
YBa)KE€HHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunol, ropaoctu 3a
CBO Kpai, cBoto Poauny,
CBOH A3BIK U KYIBTYDY,
MIPOLUIOE U HACTOSIILEE
MHOTOHAIIMOHAIBHOI'O Hapoaa
Poccun

Bompocsr muis
Oecenbl 179-
184 (n.5.1)

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHUPOBO33pCHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKH U
00111eCTBEHHOM MPAKTHUKH,
OCHOBaHHOTO Ha JTUaJIore
KYJIbTYpP, CITIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
HOJHUKYJIBTYPHOM MHpPE YHCIIe
C MCIIOJIb30BAaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa30BaTEIIbHBIX PECYPCOB

Bormpocsr s
Oecenpl 179-
184 (1.5.1)

JIP11

CrniocoOHOCTB
LIEHHOCTHU Hay4HOU
JEATEIbHOCTH,  T'OTOBHOCTh
OCYLIECTBIIATh IPOCKTHYIO H
HCCIEI0BATEIBCKYIO
JeATEIIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIE

OCO3HaHUs

Bompocsr quis
Oecenpr 179-
184 (m.5.1)

MPO3

BBISIBJISTH IPUIHHHO-
CJIEJICTBEHHBIE CBSI3U U
aKTyaJM3UpOBATh 33724y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOAUTh
apryMeHTHI JJIs
JI0Ka3aTeNIbCTBA CBOMX
YTBEPKIICHUM, 3a1aBaTh
rapameTpsl U KpUTepuu
perieHus B 006J1acTi OMOJIOTUN

Bompocsr muis
Oecenpl 179-
184 (m.5.1)

MPO5

YMCETDb IICPEHOCUTL 3HAHUS B
MO3HABATEIbHYIO U
MPaKTUYECKYIO0 00J1aCTH
KHU3HEIEATEIIbHOCTH

Bompocsr muis
Oecenpl 179-
184 (m.5.1)

TecToBbIC
3amanus 21-40
(m.6.1 pazgen 3)

Bormpocst
co0ece0BaHUs
38,39,40,41
(n.6.3)




I1P607

CriocobHOCTh pemaTh
OMoNIOrMYeCKHe 3a/1a4H,
COCTaBJIATh TEHOTUITHYECKUE
CXEMBI CKpEIIUBAHUS JUIS
pa3HBIX TUIIOB HACJICAOBAHUS
IPU3HAKOB Y OPTaHU3MOB,
COCTaBJIATh CXEMBI IEpeHOCa
BEILECTB ¥ SHEPTUU B
sKocucTeMax (Leny NUTaHus,
MIUIICBBIC CETH)

Bonpocs! ais
Oecenpl 179-
184 (m.5.1)

I1P609

CnocoOHOCTh co37aBaTh
COOCTBEHHEIE MUCEMEHHBIE U
yCTHBIE COOOIICHUS Ha
OCHOBE OHMOJIOTHYECKON
nHpOPMAIIUU U3 HECKOIBKHUX
HMCTOYHHUKOB, TPAMOTHO
HCITOIB30BaTh MOHATHHHBIN
arnmapaT OMOoJIOTUH

Bonpocsr ais
Oecenpl 179-
184 (1.5.1)

Tema 3.3

JIPO9

CrniocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKH U
00IIIECTBEHHOH MPAKTUKH,
OCHOBAaHHOTO Ha JUajore
KyJbTYP, CIIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTa B
HOJIMKYJIBTYPHOM MHPE YUCIIe
C UCIOJIb30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa30oBaTeNIbHBIX PECYPCOB

Bonpocs! aiis
Oecenpl 185-
190 (m.5.1)

JIP10

CriocoOHOCTE
COBCpH.ICHCTBOBaHI/IH
SI3BIKOBOM M YUTATEIILCKOM
KYJBTYPBI KaK CpeJICTBa
B3aUMOJICCTBUS MEXKIY
JJFOAbMU U TTO3HAHUA MI/Ipa

Bonpocsr aiis
Oecenpr 185-
190 (m.5.1)

JIP11

CriocoO6HOCTB
LIEHHOCTHU Hay4HOU
NEATENBHOCTH,  TOTOBHOCTB
OCYIIECTBIIATh IPOEKTHYIO U
HCCIIEI0BATEIIBCKYIO
NESATENBHOCTh
WHIUBUAYAJIBHO U B IPYIIIE

OCO3HaHUA

Bonpocsr aiis
Oecenpl 185-
190 (m.5.1)

MPO1

YMETh CAMOCTOSITEITEHO
(bopMynupoBaTh U

Bompocsr quis
Oecenpr 185-

TecToBBIC
3amanus 21-40
(m.6.1 pazgen 3)

Bormpocst
co0ece0BaHUs
42 (11.6.3)




aKTyaJIM3UpOBaTh MPOOIIEMY,
paccmarpuBaTh €&
BCECTOPOHHE, OIPEICIIATh
IeTH JIeSITeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU HX
JTOCTHXEHUS], BHOCUTD
KOPPEKTHBHI B IS TEILHOCTD,
OLICHUBATh COOTBETCTBUE
Pe3yIbTATOB LIEIISM,
OLICHUBATh PUCKU
IIOCJIEJICTBUN J1€ATEIIBHOCTH

190 (1.5.1)

MPO02

BJIAJICTh HABBIKAMU Y4e€OHO-
HCCIIEA0BATEIIHLCKOM B
MPOEKTHOM e TETbHOCTH,
HaBBIKAMU Pa3peIICHUS
npo0JjieM B 00J1aCTH OUOJIOTHH

Bonpocsr aiis
Oecenpl 185-
190 (m.5.1)

MPO03

BBISIBJISITH IPUYHUHHO-
CJIEJICTBEHHBIE CBSA3U U
aKTyallu3UpOBATh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
peIIeHUs, HAaXOAUTh
apryMeHTHI JUIs
JI0Ka3aTelIbCTBA CBOMX
YTBEPIKICHHIA, 33]1aBaTh
napameTpsl U KPUTEPUU
penieHus B 00J1acTi OMOJIOTHH

Bompocsr quis
Oecenpl 185-
190 (1.5.1)

MP04

AHAJIM3UPOBATH IMMOJTYYCHHBIC B
XOJ€ pCUICHUA 3a1a4n
PE3YyIbTAThl, KPUTUYCCKHU
OIICHUBATh UX NTOCTOBEPHOCTD,
IPOTrHO3UPOBATH UBMCHCHHC B
HOBBIX YCJIOBHUAX

Bormpocsr s
Oecenpl 185-
190 (n.5.1)

I1P603

CrniocobHOCTH (hOPpMHUPOBATH
YMEHUS PaCKpPHIBATh
co/iepKaHue
OCHOBOITOJIATraIOIIHAX
OMOJIOTUYECKUX TEOPUI U
THIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallUOHHOM,
JBOJIOIMOHHOM,
MPOUCXOKACHUS KU3HU U
YyeJoBeKa

Bormpocsr muis
Oecenpl 185-
190 (n.5.1)

I1P605

CrniocobHOCTh IPUMEHEHHUS
OCHOBHBIX METOJJ0OB HAYUYHOI'O
MO3HAHUS, UCIIOJIb3YEMBbIX B
OHMOJIOTHHN: HAOJIIOIEHUS U
OITUCAHUS KUBBIX CUCTEM,

Bormpocsr quis
Oecenpl 185-
190 (m.5.1)




MPOLIECCOB U SIBJICHUM;
OpraHU3aIuu U TIPOBEICHUS
OHOJIOTHYECKOT0
AKCTICPUMEHTA, BBIJIBHIKECHUS
TUIOTE3, BEIABICHUS
3aBUCUMOCTH MEXKIY
HCCIIEyeMbIMU BEJIMYMHAMU,
00BsICHEHUS TOJTYYCHHBIX
pe3ynbTaToOB U
(hopMyInHpOBaHUS BHIBOJIOB C
MCIIOJIb30BAHUEM HAay4YHBIX
MOHATHM, TEOPUM U 3aKOHOB

Paznen 4. Dxonorus

Tema 4.1

JIP09

CnocoGHocTh (hopMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU
00I11eCTBEHHOM NMPaKTHKH,
OCHOBAaHHOTO Ha JTMajIore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MECTa B
NOJHUKYJIBTYPHOM MHPE YHCIIC
C MCHOJIb30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

Bompocsr muis
6ecenn 191-
197 (n.5.1)

JIP12

CriocobHOCTD K
(hopMHPOBaHUIO
9KOJIOTUYECKOH KYIbTYpPHI,
MMOHUMAaHHUS BIUSHUS
COLIMAIBHO-I)KOHOMHYECKUX
MIPOLIECCOB Ha COCTOSIHUE
MIPUPOJHON U COLIMAIIBHON
Cpellbl, OCO3HAHUE
rII00AIEHOTO XapakTepa
9KOJIOTUYECKHX MTPOOIIeM

Bomnpocs! aiis
Oecenpl 191-
197 (n.5.1)

JIP13

CnocoOHOCTh MIIAHUPOBATH U
OCVILIECTBJISATh  JICCTBHI B
OKpyXarllienm  cpene  Ha
OCHOBE 3HAHUA e
YCTOWYUBOIO pa3sBUTHS
JeJI0BEUYECCTBA

Bonpocs! ais
Oecenpl 191-
197 (1.5.1)

MP04

AHAJIM3UPOBATH IMOJTYYCHHBIC B
XOJ€ pCUHICHUA 3a1a4n
PE3YyIbTAThl, KPUTUUICCKHU
OIICHUBATHh UX NTOCTOBECPHOCTD,
MIPOTHO3UPOBATH U3BMCHCHHC B

Bomnpocs! aiis
Oecenpl 191-
197 (n.5.1)

TecToBBIC
3ananus 41-49
(m.6.1 pazgen 4)

KonTponbHas
pabora (11.6.2.3)

Bormpocsr
cobecenoBaHUs
43,44,45 (1.6.3)




HOBBIX YCJIOBUAX

MPO5

YMETDb IICPEHOCUTE 3HAHUS B
MO3HABATCJIbHYIO U
MPaKTUYECKYIO0 001acTH
KHU3HEACATEIILHOCTH

Bompocsr muis
6ecenn 191-
197 (n.5.1)

MPO06

YMGTI) I/IHTel"pI/IpOBaTI) 3HAaHUA
Y3 Pa3HbIX IPEIMETHBIX
oOiracTeit OMoornu

Bonpocsr aiis
Oecenpr 191-
197 (n.5.1)

MP18

pa3BUBATh CIIOCOOHOCTD
IMOHMMAaTh MUP C IMO3NLUHA
APYyroro 4cjioBCKa

Bompocsr pist
oecenpl 191-
197 (n.5.1)

ITP605

CriocobHOCTh IPUMEHEHHUS
OCHOBHBIX METO/I0B HAYYHOT'O
MIO3HAHUS, UCTIOJIB3YEMBIX B
OuoJIOrun: HaOJIOIEHUS U
OTIMCAHUS KUBBIX CUCTEM,
IPOLIECCOB U SIBJICHUH;
OpTaHu3alluy U TPOBEICHHS
OMOJIOrNYeCcKOro
HKCIEPUMEHTA, BBIJBIKECHUS
TUIIOTE3, BBISBICHUS
3aBHCUMOCTH MEXKITY
UCCIIelyeMbIMU BEJTMUMHAMU,
00BsICHEHUS OJTYYEHHBIX
pe3y/nbTaToB U
(hopMyIHPOBaHUS BBIBOJIOB C
UCIIOJIb30BAaHUEM Hay4YHBIX
MIOHATUI, TEOPUN U 3aKOHOB

Bonpocs! ais
Oecenpl 191-
197 (n.5.1)

Tema 4.2

MP 02

BJIaJICTh HABBIKAMU y4eOHO-
HCCIIEIOBATENBCKON U
IPOCKTHOM JIESATEILHOCTH,
HaBBIKAMU Pa3peIICHHS
npo0JseM B 00J1aCTH OUOJIOTHH

Bonpocs! aiist
Oecennl 198-
203 (m.5.1)

MP 03

BBISIBJISITH IPUYHUHHO-
CJICZICTBEHHBIE CBSI3H U
aKTyaJIu3upoBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
aApTyYMEHTHI JIJIs
JI0Ka3aTelIbCTBa CBOMX
YTBEPKICHU, 3a/1aBaTh
napameTpbl U KpUTEPUHU
pernieHus B 001acTu OMOJIOTHHI

Bompocs! qist
oecenpl 198-
203 (m.5.1)

JIPO9

CnocoGHoCTh (hOpMHUPOBATH

Bompocer qist

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

Bormpocst
co0ece0BaHUs
46,47,48 (11.6.3)




MHPOBO33pEHUE,
COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
00IIeCTBEHHOH MPaKTHKH,
OCHOBAaHHOT'O Ha JHAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
[IOJIUKYJIBTYPHOM MUpPE YUCIIe
C UCIIOJIb30BAHUEM
COBPCMCHHBLIX 3JICKTPOHHBIX
00pa30BaTeNbHbBIX PECYypPCOB

oecenpl 198-
203 (n.5.1)

JIP10

CnocoOHOCTh
COBEPILICHCTBOBAHUS
SI3BIKOBOM 1 UMTATEITHLCKOM
KYJbTYPBI KaK CpeACTBA
B3aUMOJICCTBUS MEXKITY
JIIOIbMU Y TTO3HAHUS MUpa

Bonpocs! aiis
Oecenpl 198-
203 (m.5.1)

JIP11

CrrocoOHOCTE
[EHHOCTH Hay4YHOU
ACATCIIBHOCTH, TOTOBHOCTbH
OCYIIECTBIISATh TMPOCKTHYIO HU
HCCIIE0BATEIBCKYIO
IEeSITEIbHOCTD
I/IHIII/IBI/II[yaJ'IBHO U B prHHe

OCO3HaHUsA

Bonpocs! aiis
Oecenpl 198-
203 (m.5.1)

JIP12

CriocobHOCTD K
(hopMHPOBaHUIO
9KOJIOTUYECKOH KYJIbTYpPHI,
MMOHUMAaHHUS BIUSHUS
COLIMAIBHO-I)KOHOMHYECKUX
MIPOLIECCOB Ha COCTOSIHUE
MIPUPOJHON U COLIMAIIBHON
Cpellbl, OCO3HAHUE
rII00AIEHOTO XapakTepa
9KOJIOTUYECKHX MTPOOIIeM

Bomnpocs! aiis
Oecenpl 198-
203 (m.5.1)

JIP14

CnocoOHOCTh
MIPOTrHO3UPOBATh
HeOIaronpusiTHbIE
9KOJIOTHYECKHUE MTOCIIEACTBHS
MPEINPUHUMACMBIX
JIEUCTBUI, IPEIOTBPAILIATh UX

Bonpocs! ais
Oecenpl 198-
203 (m.5.1)

JIP15

CriocoOHOCTD pacuIMpeHHs
OTIbITA ICATEIHHOCTH
JKOJIOTHUYECKOU
HaTPaBICHHOCTH

Bomnpocs! aiis
oecenpl 198-
203 (n.5.1)




MP04

AQHAJIU3UPOBATH MOJYYCHHBIE B
XOJI€ PEIICHUS 3a1a4u
pe3yJAbTaThl, KPHTUYECKHU
OLICHHUBATh UX JOCTOBEPHOCTD,
MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX

Bompocsr quis
Oecenpl 198-
203 (r.5.1)

MPO5 YMETB NIEPEHOCUTD 3HAHUS B Bonpocs! aiis
TMO3HABATENBHYIO U Oecenpl 198-
MPAKTUYECKYIO 00J1aCTH 203 (m.5.1)
KHU3HECSATEIIbHOCTH

MPO06 yMETb HHTErPUPOBATh 3HaHUsA | Bompocs! s
W3 pa3HbIX IPEAMETHBIX 6ecenpl 198-
obnacTeit Ononoruu 203 (m.5.1)

MP09 CO3/1aBaTh TEKCTHI B Bonpocer 1
pas3InYHbIX popmarax ¢ 6ecennbt 198-
y4e€TOM Ha3HAYCHHSI 203 (m.5.1)
nH(pOpMAIIUU U IENEeBOI
ayJIuTOpPUH, BEIOMpas
ONnTUMaJbHYIO hopmy
MIpe/ICTaBICHUS U
BU3YyaJIU3alu1

MP10 OLIEHUBAaTh  JOCTOBEPHOCTH, | Bormpocs! mis
JeTUTUMHOCTh uH(opmaryu, | 6ecenpt 198-
€€ COOTBeTCTBUE NpaBOBbIM U | 203 (11.5.1)
MOpPaTbHO-3TUYECKUM
HOpMawMm;

I1P608 CrocoOHOCTh KPUTHYECKH Bonpocer mis

OLIEHUBaTh HHPOPMALIHIO
OMOJIOTUYECKOT0 COJIepIKaHus,
BKJIFOYAIOLIYIO
IICEBJOHAYYHbIEC 3HAHUS U3
Pa3INYHBIX
MCTOYHHUKOB(CpEACTBa
MaccoBOM nHGpopmanuu,
HAy4YHO-TIOMYJISIPHbIE
MaTepHabl);
MHTEPIPETHPOBATH ITHIECKHE
aCTEKThl COBPEMEHHBIX
HCCJICOBAaHNI B OMOJIOTHH,
MeULHe, OMOTEXHOJIOTHH;
paccMaTpuBaTh r100aIbHbIC
9KOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOILICHHIO
K HIM COOCTBEHHYIO MTO3HITHIO

Oecenpl 198-
203 (m.5.1)




I1P610

MIPUMEHSITH ITOJTY9CHHBIC
3HAHUA IS 00bSICHEHUS
OMOJIOTUYECKHX MPOLIECCOB U
SIBIICHUH, JIJIS1 IPUHSATUS
MIPAaKTUYECKUX PELICHUM B
MOBCEIHEBHOM JKU3HHU C
LeNnproo0eceueHus
0€30MacHOCTH CBOETO
3JI0POBBS U 3JTOPOBBS
OKPYKAIOIIUX JIFOJIEH,
COOJIIOICHHS 37T0POBOTO
o0pas3a >KU3HH, HOPM
IPaMOTHOTO MTOBE/ICHHUS B
OKpY’KaroIle NpupoIHON
cpelie; TOHUMAaHUe
HEOOXOIUMOCTH
HCTOJIb30BAHUS JOCTUKEHHUI
COBpPEMEHHOU OHMOJIOTHUU U
OMOTEXHOJIOTUH IS
paIoHaIbHOTO
MIPUPOJIOTIONIB30BAHUS

Bompocsr quis
Oecenpl 198-
203 (r.5.1)

Tema 4.3

JIPO9

Cnoco6HOCTH GOPMHUPOBATH
MHUPOBO33pEHUE,
COOTBETCTBYIOIICE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
0OLIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJbTYp, CIIOCOOCTBYIOILIETO
OCO3HAHHIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHUPE YHCIIC
C MCIIOJIb30BaHUEM
COBPEMEHHBIX JICKTPOHHBIX
00pa30BaTENIbHBIX PECYPCOB

Bonpocs! aiis
oecenpl 204-
209 (n.5.1)

JIP12

CrniocoOHOCTb K
(hopmMupoBaHUIO
JKOJIOTUYECKOU KYJIBTYpHI,
MOHUMAaHUS BIUSHUS
COLIMAJIbHO-?PKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLMATIBHOM
Cpellbl, OCO3HAHHE
I7100aJIbHOTO XapakTepa
9KOJIOTUYECKUX MPOodIieM

Bompocsr muis
Oecenpl 204-
209 (n.5.1)

JIP14

CriocoO6HOCTB
IPOTHO3UPOBATH
HeOaronpusiTHoIC
9KOJIOTMYECKUE TTOCIIECICTBUS
HpeANPUHUMAEMBIX

Bompocsr quis
Oecenpl 204-
209 (n.5.1)

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

Bormpocsr
cobecenoBaHus
49,50 (11.6.3)




JEHCTBUM, TPEAOTBPAILATE UX

JIP15 CrnocoOHOCTH pacIIUpeHust Bonpocsr 1uis
OMbITa JAEATEIbHOCTH oecenbt 204-
9KOJIOTUYECKOU 209 (n.5.1)
HaIpaBJI€HHOCTH

MPO02 BJIAJICTh HABbIKAMU Y4e€OHO- Bonpocsr aiis
HCCIIEI0OBATENBCKON U oecenbt 204-
MIPOCKTHOM ESITEIPHOCTH, 209 (n.5.1)
HaBBIKAMU Pa3pEIICHUS
po0JieM B 00J1acT OUOJIOTHH

MPO3 BBISIBIIATH IPUYUHHO- Bompocs! qist
CJIEACTBEHHLIE CBS3U U oecenpl 204-
aKTyalu3UpOBaTh 3a/1auy, 209 (n.5.1)
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
aApTYMEHTHI JIJIs
JI0Ka3aTeJIbCTBa CBOMX
YTBEPKICHU, 3a/1aBaTh
napaMmeTpbl U KpUTEPUU
penieHus B 0061acTu OMOJIOTHHI

MPO5 YMETH IIEPEHOCUTH 3HAHUS B Bomnpocs! ais
IT0O3HABATENBHYIO U 6ecenpl 204-
MPaKTHYECKYIO 00JacTH 209 (m.5.1)
KU3ZHEICSITEIbHOCTH

MP12 BJIaJ€Th HaBBIKAMHU Bonpocs! aiist
pacro3HaBaHUs U 3aIUThI oecenpl 204-
uH(popmaIuu, 209 (n.5.1)
nHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH

I1P605 CriocobHOCTh IPUMEHEHHUS Bomnpocs! mis

OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHMS, UCTIOJIb3YEMBIX B
OnoJIorun: HaOJIIEHUS U
OITMCAHMS JKHUBBIX CUCTEM,
MPOIIECCOB U SIBIICHUM;
OpraHU3aIuu U MPOBEICHUS
OMOJIOrNYECKOro
SKCTIEPUMEHTA, BHIJIBUKEHUS
TUIOTE3, BHIIBICHHS
3aBUCUMOCTHU MEXIY
HCCJICTYEMbIMU BETUIMHAMH,
OOBSICHEHHUS TTOTy4YEeHHBIX
pe3ynbTaTOB U
(hopMyIIMpOBaHHS BEIBOJIOB C
UCIIOJIb30BAaHUEM HAYYHBIX
IIOHATUM, TEOPUI U 3aKOHOB

Oecenpl 204-
209 (n.5.1)




I1P606

CnocoOHOCTh BBIJICIATH
CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJIETOK MPOKAPHOT U
9YKapPHOT; OJHOKJICTOUYHBIX U
MHOTOKJIETOYHBIX
OpPTraHU3MOB, BUJIOB,
OHOI€OIICHO30B 1 YKOCUCTEM;
0COOCHHOCTH MPOLIECCOB
oOMeHa BEeIIeCTB U
NpeBpaIleHHs SHEPTHH B
KJIeTKe, (POTOCHHTE3A,
TUIACTHYECKOTO U
JHEPreTUIeCcKoro oOMeHa,
XEMOCHHTE3a, MUTO3a,
Mel03a, OIUIOJOTBOPEHH,
pa3BUTHS U Pa3MHOXKEHHUSI,
HHIUBUIYATbHOTO Pa3BUTHS
opranu3Ma(OHTOI'eHE3a),
00pBOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOPA,
BU1000pa30BaHMS,
MIPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpejie
OoOWTaHUs, BIUSHUSL
KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTEHHBIX U3MCHEHHIA B
3KOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTA
BEIIECTB U MPEBPAICeHNE
SHEpruu B Ouocdepe

Bompocsr quis
Oecenpl 204-
209 (m.5.1)

Tema 4.4

JIPO8 WHTEPEC K Pa3InYHbIM Bormpocsr qist
cepam npodeccrHoHaIbHON 6ecennt 210-
JIeATCIbHOCTH 214 (n.5.1)

JIP12 Croco0OHOCTB K Bonpocs! aiist
(hopMUPOBAHUIO oecennr 210-
9KOJIOTUYECKOU KYJIbTYPHI, 214 (n.5.1)
MOHUMAHUS BIUSHUS
COLIMATIbHO-PKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHUE
IIPUPOJHON U COLUATIBHOMN
Cpellbl, OCO3HAHUE
rI100aIbHOTO XapakTepa
9KOJIOTMUYECKUX MPpodeM

JIP13 CnocoOHOCTh TUTAaHUPOBATh U | Bompock! s

OCYILECTBJIATh JICMCTBHI B

OKpY KaloIIen cpene Ha
OCHOBE 3HAHUSA neneun
YCTONYHUBOTO pa3BUTHSA

YCJI0BCUCCTBA

oecennl 210-
214 (n.5.1)

TecTOBBIE
3aganus 41-49
(n.6.1 paznen 4)

Bormpocst
co0ece0BaHUs
51,52 (11.6.3)




JIP14

CnocoOHOCTh
MIPOTHO3UPOBATH
HeOJaronpusTHhIC
JKOJIOTHYECKHE TOCIEACTBHUS
P AMPUHIMACMBIX
JIEUCTBUI, MPEIOTBPAILIATh UX

Bonpocs! ais
Oecenpl 210-
214 (n.5.1)

MPO1

YMETh CAMOCTOSITEJIbHO
dhopmynupoBaTh U
aKTyaJIM3UpOBaTh MPOOIIEMY,
paccMmaTtpuBarth €€
BCECTOPOHHE, ONPEIEIIATh
LeJIH IeATENbHOCTH, 3a/1aBaTh
napamMeTpsl U KPUTEPUHU UX
JOCTHKEHUS], BHOCUTH
KOPPEKTHBBI B ICSITEILHOCTD,
OILICHUBATb COOTBETCTBUE
pe3yJIbTaTOB LIETSM,
OILICHUBATh PUCKHU
MOCJIECTBUM 1€ TETbHOCTH

Bonpocs! aiis
Oecenpl 210-
214 (m.5.1)

MPO02

BJIAJICTh HABBIKAMU Y4e€OHO-
HCCIIEA0BATEIHCKON B
MPOEKTHOM e TETbHOCTH,
HaBBIKAMU Pa3pEIICHUS
po0JsieM B 00J1aCTH OUOJIOTHH

Bonpocsr aiist
oecenpl 210-
214 (n.5.1)

MPO3

BBISIBJISITH IPUYHUHHO-
CJICACTBCHHBIC CBSI3U U
aKTyalu3UpOBaTh 3a/1a4y,
BBIJIBUT'aTb TUIIOTE3Y €€
pelIeHus, HaXOAUTh
apryMeHThI JJIs
JI0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh
IapaMeTpsl U KpUTEPUU
pemieHus B 00J1acTi OMOJIOTHH

Bonpocs! aiis
Oecenpl 210-
214 (n.5.1)

I1P601

CrniocobHOCTH (hOpMUPOBATH
3HAHUS O MECTE U POJIU
OuoJIOTHH B cCUCTEME
HAy4HOT'O 3HAHUS;
(byHKIIMOHATIBHOM
IPaMOTHOCTH YeJIOBEKa JIIS
pELICHNUS )KU3HEHHBIX
npobJieM

Bomnpocs! aiis
Oecenpl 210-
214 (n.5.1)

ITP606

Cr1ocOOHOCTE BBIIENATD
CYHIGCTBCHHI)IG HpI/ISHaKI/I
BUPYCOB, KJIETOK MPOKAPHOT U
3YKapHOT; OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX

Bomnpocs! aiis
Oecenpl 210-
214 (n.5.1)




OpPTraHU3MOB, BHJIOB,
OHOreoIcHO30B U IKOCUCTEM;
0COOEHHOCTH TPOLIECCOB
oOMeHa BEIIECTB U
MIPEBPAIICHUS SHEPTUU B
KJIETKE, (OTOCUHTE3A,
IJIACTHYCCKOTO U
JHEPreTUYEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a,
Meio03a, OIUIO0TBOPEHHS,
Pa3BHUTHS U PAa3MHOKEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS
opranu3ma(OHTOT€HEe3a),
00pBOBI 32 CYIIIECTBOBAHUE,
€CTEeCTBEHHOI'0 0TOOpa,
BUI000pa30BaHus,
MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB K Cpefie
00UTaHUS, BIUSHUS
KOMITOHCHTOB DKOCHUCTEM,
AHTPOTIOTCHHBIX H3MCHCHH B
3KOCHUCTEMAX CBOEH
MECTHOCTH, KPyrOBOpPOTa
BEIIIECTB U MIPEBpaICHIE
sHepruu B 6mocdepe

Tema 4.5

JIPO1 CrniocobHOCTH (hOPpMHUPOBATH Bompocsr qis
IpaKAaHCKOIO MO3UIINIO Oecenpl 215-
oOyuaroierocs, Kak 219 (n.5.1)
AKTUBHOTO ¥ OTBETCTBCHHOTO
YJIeHa POCCUHCKOro o0IIecTBa
1 OCO3HAaHHE CBOETO MECTA B
“H(OPMAIIMOHHOM OOIIECTBE

JIP02 CrniocoOHOCTb TPOTUBOCTOATE | Bompocs! 1is
UJICOJIOTUM DKCTPEMU3MA, Oecenpl 215-
HaIMoHamn3Ma, kceHodoouu, | 219 (m.5.1)
JTUCKPUMUHALIMHU T10
COIMATILHBIM, PEITUTHO3HEIM,
pPacoBbIM, HalIMOHAIbHBIM
MpU3HAKAM

JIP11 Cnoco0HOCTH oco3HaHus | Bompocsl st
LEHHOCTHU Hay4HOI1 | Oecenpr 215-
NEeATeNIbHOCTH,  TOTOBHOCTH | 219 (11.5.1)
OCYIIECTBISATh TMPOEKTHYIO H
HCCJIEIOBATENbCKYIO
NeATEeIbHOCTh
WHIMBHUIYaJIbHO U B TPYIIIE

JIP12 Croco0OHOCTB K Bonpoce! aiis

TecTOBBIE
3agaHusd 41-49
(1.6.1 paznen 4)

Bomnpocst
cobecenoBaHUA

53,54,55 (1.6.3)




(hopMHpPOBaAHHUIO
9KOJIOTUYECKOU KYJIBTYPHI,
IMOHUMAHUS BIIMSHUS
COLMATIBLHO-2KOHOMHYECKHX
MPOIIECCOB HAa COCTOSTHUE
MIPUPOTHON U COLIMATBHOMN
cpe/bl, 0CO3HAHUE
rJ100aJIbHOTO XapaKTepa
9KOJIOTMUYECKUX IPoOIIeM

Oecenpl 215-
219 (m.5.1)

JIP13 CnocoO6HOCTh TUTAaHUPOBATHh M | Bompock! s
OCYIIECTBIISATh JelicTBUM B | Oecenmbl 215-
OKpykarwmei  cpexe  Ha | 219 (m.5.1)
OCHOBE 3HAHUS neJen
YCTOMYUBOTO pa3BUTHS
4eJI0BEYECTBA

JIP14 Cnoco0HOCTH Bompocsr qist
MIPOTHO3UPOBATh 6ecenpl 215-
HeOIaronpusTHHIC 219 (n.5.1)
3KOJIOTUYECKHUE MOCIEACTBUS
MpeANpUHIMAeMbIX
JEUCTBUM, TPEAOTBPAILATE UX

MPO02 BJIQJIETh HABBIKAMH Y4€OHO- Bomnpocsr aiis
HCCIIEI0BATENBCKON U Oecenbr 215-
MIPOEKTHOM JIESITEIBHOCTH, 219 (n.5.1)
HaBBIKAMU Pa3pEIICHUS
npobJieM B 00J1acT OMOJIOTHH

I1P601 CrniocobHOCTh (hOpMHUPOBATH Bonpocsr qis
3HAHUSI O MECTE M POJIH Oecennt 215-
OMOJIOTHH B CUCTEME 219 (n.5.1)
Hay4YHOT'O 3HAHUS,

(byHKIIMOHATBHOM
IPaMOTHOCTH Y€JIOBEKa ISt
pelIeHus KU3HEHHbBIX
npobJieM
I1P605 CnocoOHOCTh TPUMEHEHUS Bompocsr pist

OCHOBHBIX METOO0B Haquoro
MO3HAHUSI, UCTIOJIb3YEMBIX B
OMOJIOrUH: HAOIIOACHHS U
OITHCAHMS JKUBBIX CUCTEM,
MPOLIECCOB U SIBIICHUM;
OpTaHHU3aIH U TPOBEICHUS
OMOJIOrTYECKOro
9KCIIEPUMEHTA, BBIIBIKEHUS
THUITOTE3, BBIABJICHUA
3aBUCHUMOCTH MEXIY
I/ICCJ'Ie,ZIyeMI)IMI/I BCJIIMYNHAMU,
00BsICHEHUS TIOTYYCHHBIX

oecennl 215-
219 (m.5.1)




pe3ynbTaToOB U
(hopmMyupOBaHUS BBIBOJIOB C
UCIIOJIb30BAHUEM Hay4YHBIX
MOHATHM, TEOPUI U 3aKOHOB

I1P607

CriocobHOCTh pemaTh
OMOJIOrMYECKHE 3a1a4M,
COCTABJIAATh TCHOTUITMYCCKUEC
CXEMBbI CKpeIIMBaHus s
PAa3HBIX TUIIOB HACJICAOBAHUA
MPU3HAKOB y OPraHU3MOB,
COCTaBIISITH CXEMEBI IIEpeHOCca
BEIIECTB U SHEPTUU B
sKocucTeMax (Lenu MUTaHus,
TIUIIEBHIE CETH)

Bonpocs! aiis
Oecenpl 215-
219 (m.5.1)

I1P609

CnocoOHOCTh CO37aBaTh
COOCTBEHHEIC MTMCEMEHHBIE U
yCTHBIE COOOIICHUS Ha
OCHOBE OMOJIOTHYECKOH
nHpOpPMALIUU U3 HECKOIBKHX
HCTOYHHKOB, TPAMOTHO
HMCIOJb30BATh IMTOHATUINHBIN
arnmapaT OMoJIoTUH

Bonpocs! ais
Oecenpl 215-
219 (m.5.1)

I1P610

MIPUMEHSITH MMOJTYICHHBIE
3HAHHUS IS O0OBICHEHUS
OMOJIOTUYECKHUX MPOIECCOB U
SIBIICHUH, JIUIS TIPUHSATHS
MPAKTUYECKUX PElIeHUN B
MOBCEIHEBHOM KU3HHU C
LIEJIBI00OCCIICUCHHS
0€e30I1aCHOCTH CBOETO
3JI0POBbS U 3JTOPOBBS
OKpYKaIOIIMX JIIOJIEH,
COOJIOICHHS 3[0POBOTO
o0pa3a xu3Hu, HOPM
IPaMOTHOTO MTOBEICHHUS B
OKpYKarolleil mpupoIHOM
cpelie; TOHUMaHue
HEOOXOIUMOCTH
HCITOIB30BAHUS TOCTKCHUN
COBpPEMEHHOI OMOJIOTHH 1
OHMOTEXHOJIOTUH JUIS

Bonpocs! aiis
Oecenpl 215-
219 (n.5.1)

panroHAIBHOTO
MIPUPOIOTIONH30BAHUS

Pa3nen 5. buonorus B »Xxu3Hu

Tema 5.1 JIP10 CriocobHOCTD Bormpocsr quis TecroBeie
COBEPIIICHCTBOBAHUS Oecenpl 220- 3amanus 50-59
SI3BIKOBOM M UM TATEIBCKOMN 224 (n.5.1) (m.6.1 pazgen 5)




KYJbTYpBI KaK CpeJICTBa
B3aUMOJICHCTBUS MEXTY
JIOJIBMU U TTIO3HAHUS MUPa

JIP11

CriocoO6HOCTB
LIEHHOCTHU Hay4HOU
JEATEIbHOCTH,  T'OTOBHOCTh
OCYIIECTBIISATh NPOEKTHYIO U
HCCIEI0BATEIBCKYIO
JEATENBHOCTh
WHIVBUAYAJIBHO U B TPYIIIE

OCO3HaHUA

Bonpocsr aiist
Oecennl 220-
224 (m.5.1)

MPO3

BBISIBJISTH IPUIHHHO-
CJIEJICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/1a4y,
BBIIBUTATh THIIOTE3Y €€
pelIeHus, HaXOAUTh
apryMeHTHI JJIs
JI0Ka3aTeNbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh
napameTpsl U KpUTepuun
perieHus B 006J1acTi OMOJIOTUN

Bompocsr muis
6ecennl 220-
224 (n.5.1)

MP04

AQHAJIU3UPOBATH MMOJTYYECHHBIEC B
XOJI€ PEIICHUS 3a1a4u
pe3yabTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX

Bompocsr quis
6ecennl 220-
224 (n.5.1)

MPO5

YMCTDb IICPECHOCUTL 3HAHUS B
TIO3HABATEIBHYIO U
MPaKTUYECKYIO0 00J1aCTH
KHU3HEJIEATEIIbHOCTH

Bompocsr quis
Oecenpl 220-
224 (n.5.1)

MPO08

BJIa/I€Th HaBbIKAMU
HOJIy4YeHus: HHpOpMaLuu U3
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIHO
OCYIIECTBIIATh MOUCK, aHAJIN3,
CUCTEMATHU3ALMIO U
HHTEpIIpEeTalNI0 HHPOpMAIH
pas3NIUYHBIX BUIOB U HopM
MIpeICTaBIEHUS

Bompocsr quis
Oecenpl 220-
224 (n.5.1)

I1P601

Cnoco6HOCTH GOPMHUPOBATH
3HAHUS O MECTE U POJIH
OMOJIOTHHU B CHCTEME
HAYYHOTO 3HAHUS;
(yHKIIMOHATLHOM
IPaMOTHOCTH YeJIOBEKa JIs

Bonpocs! aiist
oecenpl 220-
224 (n.5.1)

Bompocet

cobecenoBaHus

56,57 (11.6.3)




PEIICHHS KU3HEHHBIX
npo0jem

ITPG05

CriocobHOCTh IPUMEHEHHUS
OCHOBHBIX METO/I0B HAYYHOT'O
MO3HAHUS, UCTIOJIB3YEMBIX B
OMOIOTHN: HAOJIIOIEHUS U
OTIMCAHUS KUBBIX CUCTEM,
MPOIIECCOB U SIBIICHUM;
OpTaHu3alluy U TPOBEICHUS
OHMOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBIIKEHUS
TUIIOTE3, BBISIBICHUS
3aBHCUMOCTH MEXTY
UCCIIEAYEMbIMH BEJTMUNHAMH,
OOBSICHEHUS TTOTy4YEHHBIX
pe3yIbTaToB U
(hopMyIHPOBaHUS BBIBOJIOB C
UCIIOJIb30BaHUEM Hay4YHBIX
IIOHATUM, TEOPUI U 3aKOHOB

Bormpocsr s
Oecenpl 220-
224 (n.5.1)

Tema 5.2.1

JIP02

CnocoOHOCTh MPOTUBOCTOATH
UJICOJIOTUHU IKCTPEMHU3MA,
HalMoHaJIU3Ma, KceHopoOouu,
AUCKPUMHUHALIUYA 110
COLIMAJIBHBIM, PETUTHO3HBIM,
PaCOBBIM, HALITMOHAJIbHBIM
NpU3HAKaM

Bonpocsr aiist
Oecenpl 225-
226 (n.5.1)

JIPO6

CIIOCOOHOCTH K TPYY,
OCO3HaHUE [[CHHOCTH
MacTepcTBa, TPyA0ar00Hue

Bormpocsr s
Oecenpl 225-
226 (n.5.1)

MPO3

BBISIBJISTH IPUIHHHO-
CJIEJICTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a7ady,
BBIJIBUTaTh TUTIOTE3Y €€
peIICHHS, HaXOIUTh
apryMeHTHI JJIs
JI0Ka3aTeIbCTBA CBOUX
YTBEPKACHHUIA, 3a]1aBaTh
napaMeTpbl U KPUTEPHUU
pernieHus B 006J1acTi OMOJIOTUN

Bompocsr muis
Oecenpl 225-
226 (m.5.1)

MP04

AHAJIU3UPOBATH MMOJTYYCHHBIC B
XOJI€ PEIICHUs 3a1a4i
pe3yAbTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX

Bompocsr muis
Oecenpbl 225-
226 (1.5.1)

MPO08

BJI1aACTh HABbIKaMH

Bompocsr quis

TecToBbIE
3agaHus 50-59
(n.6.1 pazngen 5)

Bormpocsr
cobecenoBaHus
56,57 (11.6.3)




MoJy4eHus1 UHPOPMALIUH U3
VCTOYHHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIBHO
OCYILIECTBIIATH MIOUCK, aHAJIN3,
CHUCTEMAaTU3ALUIO U
UHTEPIPETALNIO0 HHPOPMALIUU
pa3IMYHBIX BUAOB U GOpM
IIPEJICTaBICHUS

oOecenpl 225-
226 (11.5.1)

MPI11

WCIOJIb30BaTh CPEICTBA
WH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTaHM3aIMOHHBIX 33724 C
coburoieHreM TpeOoBaHUI
9PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekenus,
NPaBOBBIX U ATUICCKUX HOPM,
HOPM HH(OPMAITHOHHOK
0e30MacHOCTH

Bormpocsr s
Oecenpl 225-
226 (1.5.1)

MP12

BJIQJICTh HABBIKAMU
pacro3HaBaHUs U 3alIUThI
uHpopMaIuy,
nH(OOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH

Bompocsr muis
Oecenpl 225-
226 (1..5.1)

MP18

pa3BUBATH CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIUU
JPyroro 4eioBeKa

Bompocsr muis
Oecenpbl 225-
226 (n.5.1)

ITP601

CrniocobHOCTH (hOpMHUPOBATH
3HAHUS O MECTE U POJIU
OuoJIOTHH B cUCTEME
HAayYHOT'O 3HAHUS,
(byHKIIMOHATIBHOM
I'PaMOTHOCTH YeJIOBEeKa IS
peLIeHHs )KU3HEHHBIX
npobJieM

Bormpocsr s
Oecenpl 225-
226 (n.5.1)

I1P607

CriocobHOCTb pemaThb
OMOJIOTMYECKHE 3a1a4M,
COCTaBIIATh TCHOTHITHYCCKHE
CXEMbI CKPCIIMBAHUA IOJIsA
pa3HBIX THUIIOB HACJICIOBAHHUS
IIPU3HAKOB y OPraHU3MOB,
COCTaBJIATh CXEMBI TIEpEeHOCA
BCIICCTB U DOHEPTHUU B
9KOCUCTeMaXx (IeMH MUTaHMs,

Bormpocsr quis
Oecenpl 225-
226 (n.5.1)




TMUIIEBHIE CETH)

Tema 5.2.2

JIPO5

CnocoGHocTh (hopMHUPOBATH
3JI0POBBIN U OE30MaCHBII
00pa3 Xu3HH,
OTBETCTBEHHOT'0 OTHOULICHHUS
K CBOEMY 3/I0pPOBBIO

Bompocsr muis
Oecenpl 225-
226 (n.5.1)

JIP13

CnocoOHOCTh MIIAHUPOBATH U
OCYILIECTBJISATh JICMCTBHI B
OKpyXarlienm  cpene  Ha
OCHOBE 3HAHUS esen
YCTOMUYUBOIO pa3BUTHS
YeJI0BEYeCTBA

Bormpocsr quis
Oecenpl 225-
226 (n.5.1)

MPO1

YMETh CAMOCTOSITEIIBHO
(dhopMynupoBath 1
aKTyaJIM3UpOBaTh NpoOIeMy,
paccMmaTtpuBarth €€
BCECTOPOHHE, OIPEAEIATh
LIETIU AESATENBHOCTH, 3a/1aBaTh
napamMeTpsl U KpUTEPUH UX
JOCTH>KEHMSI, BHOCHUTD
KOPPEKTUBBI B JCATEIbHOCTD,
OLICHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEIISM,
OLICHUBATh PUCKH
MIOCJIEACTBUH NEATEIBHOCTH

Bompockr qst
Oecenpl 225-
226 (n.5.1)

MP04

AQHAJIU3UPOBATH MMOJTYYECHHBIEC B
XOJI€ PEIICHUS 3a1a41
pe3yAbTaThl, KPUTUYECKHU
OLIEHHUBATh UX JOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX

Bompocsr quis
Oecenpl 225-
226 (n.5.1)

MPO5

YMCTD IICPECHOCUTL 3HAHUS B
M03HABATEIBHYIO U
NPaKTUIECKYIO 00JIACTH
KU3HEIESITeIIbHOCTH

Bompocsr muis
Oecenpl 225-
226 (n.5.1)

MPO08

BJIAJICTh HAaBbIKAMHU
NoJydyeHUs] THPOpMAIUHU U3
MCTOYHHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIEHO
OCYILIECTBIIATH MIOUCK, aHAJIN3,
CUCTEeMAaTHU3alHIO U
UHTEPIPETANNIO HHpOpMATTHH
Pa3IUYHBIX BUIOB U (hopM
IpeJICTaBICHUS

Bompocsr muis
Oecenpl 225-
226 (n.5.1)

MP15

OCYHICCTBJIATH ITIO3UTUBHOC

Bonpoce! aiis

TecToBbIE
3agaHus 50-59
(1.6.1 pazngen 5)

Bormpocsr
cobecenoBaHus
56,57 (11.6.3)




CTpaTeru4eckoe MOBeICHUE B
pa3IMYHBIX CUTYAIHSIX,
MIPOSIBIISITH TBOPUECTBO U
BOOOpakeHue, ObITh

oOecenpl 225-
226 (11.5.1)

MHUITUATUBHBIM

MP17 IIPU3HABATh CBOE IPABO U Bompocsr quis
MIPaBo IPYIUX JIOJEeH Ha Oecenpl 225-
OIMOKH 226 (n.5.1)

I1P601 CnocoGHOCTh (hOpMHUPOBATH Bompocs quist
3HAHUS O MECTE M POJIH Oecennt 225-
OHOJIOTHH B CUCTEME 226 (n.5.1)
Hay4YHOT'O 3HAHUS,
(byHKIIMOHATBHOM
TPAaMOTHOCTH YeJIOBEKa JIJIst
pelIeHus KU3ZHEHHBIX
npobJieM

Tema5.2.3 JIP11 CrocoOHOCTD oco3HaHus | Bonpocs! qys

LIEHHOCTH Hay4yHoOU | Oecennl 225-
NEeSTENbHOCTH,  TOTOBHOCTH | 226 (1.5.1)
OCYIIECTBIISITh TMPOCKTHYIO U
HCCIIE0BATENbCKYIO
NeATEeIIbHOCTh
WHAUBUAYAIBHO U B TPYIITIE

MPO02 BJIa/IeTh HaBbIKAMU y4eOHO- Bomnpocs! aiis
HCCIIEeI0BATENIbCKON U Oecennt 225-
MPOEKTHOM J1eATeIbHOCTH, 226 (n.5.1)
HaBBIKAMU Pa3pEIICHUS
npo6iieM B o01acTu GUOIOTHH

MP04 aHaJIU3UPOBATh NOJIy4eHHBIE B | Bompocs! i
XO0JI€ peIICHUs 3a1a4u Oecenpl 225-
pe3ynbTaThl, KpUTUYECKH 226 (1.5.1)
OIIEHUBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHUSX

MPO5 YMETB IIEPEHOCUTH 3HAHUS B Bonpocs! aiis
MO3HABATEJIbHYIO U Oecenpl 225-
NPaKTUYECKYIO 00JIaCTH 226 (1.5.1)
KHU3HEACATEIIbHOCTH

MP09 CO3J1aBaTh TEKCTHI B Bonpocs! aiis

pas3MuHbIX (hopmaTax ¢
Y4ETOM Ha3HAUYCHUS
nH(pOpMaIIUK U 1IeTIEBON
ayJIUTOpPUH, BEIOUpAs
ONTHUMAaNIbHYIO (popMy

Oecenpl 225-
226 (n.5.1)




MPEJICTABIEHUSA 1
BU3YyaJIU3aLUU

ITPG05

CriocobHOCTh IPUMEHEHHUS
OCHOBHBIX METO/I0B HAYYHOT'O
MO3HAHUS, UCTIOJIB3YEMBIX B
OMOIOTHN: HAOJIIOIEHUS U
OTIMCAHUS KUBBIX CUCTEM,
MPOIIECCOB U SIBIICHUM;
OpTaHu3alluy U TPOBEICHUS
OHMOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBIIKEHUS
TUIIOTE3, BBISIBICHUS
3aBHCUMOCTH MEXTY
UCCIIEAYEMbIMH BEJTMUMHAMH,
OOBSICHEHHUS TTOTY4YEeHHBIX
pe3yIbTaToB U
(hopMyIHPOBaHUS BBIBOJIOB C
UCIIOJIb30BaHUEM Hay4YHBIX
IIOHATUM, TEOPUI U 3aKOHOB

Bormpocsr s
Oecenpl 225-
226 (n.5.1)

I1P607

CnocoO6HOCTH pemiaTh
OMOJIOTHYECKHUE 3a1a4H,
COCTaBJISATh T€HOTUITHYECKHUE
CXEMbI CKPCIIUBAHMS JJIS
Pa3HBIX THUIIOB HACJICIOBAHUS
MIPU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIEpeHOCA
BEIIIECTB M SHEPTHU B
9KOCUCTeMax (LeTH MUTaHMS,
MUIIEBBIC CETH)

Bonpocsr aiist
Oecenpl 225-
226 (n.5.1)




3.2 CpeacrBa, mnpuMeHsieMble [Jsi OLECHKH YPOBHfl NPAKTHYECKOMH
MOATrOTOBKH
Kpatkoe Kon Iloka3arenb oBnageHUsA HanmenoBanue oleHOYHOr0O
HauMEHOBaHHE | pe3yibTaTa pe3ynabTaTaMu 00y4eHHs CpelICTBa U MPECTABICHUE €0 B
paznena o0OydeHus dOC
(Mmomyist) /
TeMBI Texymmii [IpomexxyTounas
npeamera KOHTPOJTh aTTecTanus
Paznen 1. Knetka - cTpykTypHO-(yHKIMOHATbHAS €JUHULIA )KUBOTO
Tema 1.2 JIPO1 Crnioco6HOCTh (hOPMHUPOBATH Bormpocsr
[TpakTraeckoe TPaXKTAHCKOIO TMO3UIUIO cobecenoBaHuUs
3agsaTue Nel o0ydJaromerocsi, Kak 3aganue K 5,6,7,8,9 (11.6.3)
AKTUBHOTO M OTBETCTBEHHOTO | MPAKTHUYECKUM
YJICHa POCCUHCKOTO pabotam
00IIIecTBa M OCO3HAHKE (n.5.2)
CBOET0 MECTa B
MH(POPMALIMOHHOM 00IIIeCTBE
[IpakTuueckoe
sansTHENo JIP02 CrocoO6HOCTh MPOTHBOCTOSATH Bormpocsr
UJCOJIOTUU IKCTPEMU3MA, cobecen0BaHuUs
HalMoOHaIM3Ma, KceHo(poOuu, 3ananme k 5,6,7,8,9 (11.6.3)
MPAKTHYECKUM
TUCKPUMUHAIINH T10
pabotam
COIMAITLHBIM, PEITUTHO3HBIM, (1.5.2)
pPacoBbIM, HAIIMOHAIBHBIM
pU3HAKaM
JIPO3 CrniocoGHOCTh (hOPMHUPOBATH Bormpocsl
POCCHICKYIO TPaXkKIaHCKYIO cobecenoBaHUsA
UACHTUYHOCTH, TATPUOTU3MA, 5,6,7,8,9 (11.6.3)
BaKCHUS K CBOEMY Hapoy,
zyBCTBa OTBCTCTBeiHO(I:)TI/I 7| Sananme
o MPAKTUYECKHM
nepen Ponunoii, ropnoctu 3a
. o paboram
cBoii Kpaii, cBOIO Ponuny, (1.5.2)
CBOM SI3BIK Ml KYJIBTYPY,
MIPOIIIOE W HACTOSIIIIEe
MHOTOHAIIHOHATBHOTO
Hapozna Poccun
JIP04 CnocobHoCcTh hopMUPOBATH Bormpocst
[IEHHOCTHOE OTHOIIEHHE K cobecen0BaHuUs
roCy1apCTBEHHBIM 5,6,7,8,9 (11.6.3)
CHUMBOJIaM, UCTOPUYECKOMY U | 3aJaHue K
MIPUPOTHOMY HACJICTUIO, MIPAKTUICCKAM
NaMsATHUKAM, TPATUIISIM paboram
HaposioB Poccun, (n.5.2)
noctikeHusM Poccun B
HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSX U TPYIe
JIPOS CnocobHOoCTh popMupoBaTh | 3amaHue K Bormpocsr




3JI0pOBBIN 1 OE€30MACHBIN IIPAKTUYECKUM | coOece10BaHus
00pa3 Xu3HH, pabotam 5,6,7,8,9 (11.6.3)
OTBETCTBEHHOT0 OTHOIIeHus | (11.5.2)
K CBOEMY 3JI0POBBIO
JIPO7 CrnocoOHOCTh K aKTHBHOM Bormpocst
EeATEILHOCTH cobecenoBaHus
TEXHOJIOTHYECKOH U 5,6,7,8,9 (11.6.3
COLIMaJIbHOMU Sanasme K
MPaKTUYECKUM
HaIpaBJIEHHOCTH, 6
CITOCOOHOCTh UHU paboTam
[IUAPOBATH, (1.5.2)
IUIAHUPOBATH U e
CaMOCTOSATEIBLHO BBIIMOIHATE
TaKylo J1eSITeIbHOCTh
JIPOS HWHTEPEC K Pa3IMYHBIM 3aganne K Bonpocsr
chepam npodeccHoHANbHON | MPAKTUYECKUM | cOOece0BaHuUs
EeATEILHOCTH paboram (11.5.2) | 5,6,7,8,9 (11.6.3)
JIP10 CrnocoGHOCTh Bomnpocsr
COBEPIICHCTBOBAHUS 3aganue K cobecenoBanus
SI3LIKOBOM M YMTATEILCKOMI npaktTuaeckum | 5,6,7,8,9 (11.6.3)
KYJIBbTYphI KaK CpeJICTBa pabotam
B3aUMOJICHCTBUS MEXKIY (n.5.2)
JIOJIBMH | TIO3HAHUST MUPa
JIP11 CrnocoOHOCTB OCO3HaHUA Bormpocsl
[IEHHOCTH Hay4YHOU ananie K cobecenoBaHusA
JIEATCIbHOCTH, TOTOBHOCTH 5,6,7.8,9 (11.6.3
MIPAKTUYECKUM o
OCYIIECTBISITh TPOEKTHYIO H 6
HCCIIE paboTam
JIOBATEIBCKYIO (1.5.2)
NeSTCIILHOCTh e
WHAUBUAYAIBHO U B TPYIIIE
MPO1 YMETh CaMOCTOSITEIIBHO Bonpocsr
dbopMynupoBath u cobecenoBaHus
aKTyaJM3UpOBaTh IPOOIIEMY, 5,6,7,8,9 (11.6.3)
paccMaTpuBath e
BCECTOPOHHE, OMPEICIATh 3anamie K
LIEJIM AEATENBLHOCTH, 3a1aBaTh 1
napaMeTpsl U KPUTCPUHU HX TpaKTHACCKIM
pabotam
JOCTHKEHHS, BHOCUTH (1.5.2)
KOPPEKTUBHI B IESATEIBHOCTD, e
OIICHUBAThb COOTBETCTBUE
PEe3yIbTATOB IEIISM,
OIICHUBATh PUCKHU
HOCJIEACTBUN IEITEILHOCTU
MPO02 BJIJICTh HAaBBIKAMH Y4€OHO- 3amanue K Bomnpocst
HUCCIEIOBATCILCKOM 1 MPAaKTUYECKUM | coOece0BaHMs
IPOEKTHOU NEATEIHHOCTHU aboram 5,6,7.8,9 (11.6.3
b b I R}
HaBbIKaMU Pa3peLICHUs (n.5.2)




npo0seM B 00J1acTH

Oouosoruu

MPO06 YMETb UHTEIPUPOBATh 3HAHUA | 3aJaHUE K Bormpocst
U3 Pa3HbIX IPEIMETHBIX MIPaKTUYECKUM | cobece1oBaHus
obnacreii 6MoI0run paboram 5,6,7,8,9 (11.6.3)

(n.5.2)

MP09 Cc03JaBaTh TEKCTHI B Bomnpocsr
pa3nIuyHBIX hopmaTax ¢ cobecenoBaHusA
y4eTOM Ha3HauCHUs 3amanue K 5,6,7,8,9 (11.6.3)
WHGOPMAIIAY U TICTICBOI MIPAKTUYICCKAM
ayaUTOpUH, BEIOUpast pabotam
ONTUMAJIbHYIO (hopMy (n.5.2)

MPEICTaBICHUS U
BU3YaJTH3aIHH

MPI11 HCIIOJIb30BaTh CPEICTBA Bormpocst
MH(GOPMALIMOHHBIX U co0ece0BaHUs
KOMMYHUKAIIMOHHBIX 5,6,7,8,9 (11.6.3)
TEXHOJIOTHI B pEIICHNUN
KOTHUTHBHBIX,

KOMMYHHKATHBHBIX H

OpraHU3aIMOHHBIX 337124 C 3ananue K

coOmroeHreM TpeOoBaHui TPAKTHACCKIM
pabotam

HPrOHOMUKH, TEXHUKH (1.5.2)

0€30IMacCHOCTH, TUTHEHBI,

pecypcocOepexeHus,

MIPABOBBIX U ATHUECKHUX

HOPM, HOPM

nH(pOpMalOHHON

0e30macHOCTH

MP18 pa3BUBATH CITIOCOOHOCTH 3aganne K Bonpocsr
MOHUMATh MUP C TTO3UIUN MPAKTUYECKUM | coOeceoBaHus
JIPYroro 4eyioBeKa pabotam 5,6,7,8,9 (11.6.3)

(n.5.2)

I1P602 CriocoGHOCTh (hOPMHUPOBATH Bomnpocsr
YMEHHsI paCKphIBAaTh cobecen0BaHuUs
co/iepKaHue 5,6,7,8,9 (11.6.3)
OCHOBOTIOJIAT AI0IINUX
OMOJOTMYECKUX TEPMUHOB U
MIOHSITUIA: KHU3Hb, KJIETKA, 3anaHue K
TKaHb, OPTaH, OPTraHU3M, BUJI, | TPAKTHYCCKUM
MOMYJISIIHNS, YKOCUCTEMA, paboram
6mo1iieHo3, ouocdepa; (n.5.2)

MeTaboa13M (0OOMEH BEIIeCTB
U TIpEBpaIleHNEe YHEPTUN),
romeocTas (caMoperyJsius),
OucunTe3 OeJka,
CTPYKTypHasi OpraHu3aIus




JKHUBBIX CUCTEM,
AUCKPCTHOCTD,
CaMOBOCIIPOU3BCACHUC
(penponykuws),
HaCJICACTBCHHOCTD,
HU3MCHYUBOCTDB, POCT U
paSBI/ITI/Ie, ypOBHeBaSI

Tema 1.3
[IpakTuueckoe
3aHsiTue N3

opraHu3anus
JIP09 CnocoGHocTh (hopMupoBaTh | 3aiaHue K Bompocsr
MHUPOBO33pEHHUE, MPaKTUYECKUM | cobeceloBaHuUs
COOTBETCTBYIOIIIEE pabotam 11,12,13 (11.6.3)
COBPEMEHHOMY YPOBHIO (n.5.2)
pa3BUTHUS HAYKHU U
0011IeCTBEHHOM MPAKTHKH,
OCHOBaHHOT'O Ha UaJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B
MOJIUKYJIBTYPHOM MHUpE
quClie C UCTIOJIb30BaHUEM
COBPEMEHHBIX AJIEKTPOHHBIX
00pa30oBaTENIbHBIX PECYPCOB
JIP11 Crioco6HOCTh OCO3HaHUsA Bormpocst
LIEHHOCTHU Hay4yHOU co0ece0BaHus
JIeSITENIbHOCTH, rOTOB}II{qOCTL 3ananme K 11,12,13 (11.6.3)
MPAKTUYECKUM
OCYILECTBIISATh MPOEKTHYIO H
pabotam
HCCIIEIOBATENCKYIO (1.5.2)
JIeSATENbHOCTh
WHAUBUIYAJIBHO U B TPYIIIE
MPO05 YMETb IEPEHOCUTD 3HAHUA B | 3aJjaHUE K Bormpocst
MO3HABATENIbHYIO U MPaKTUYECKUM | cobeceloBaHus
IIPAKTHYECKYIO 00J1aCTH paboram 11,12,13 (11.6.3)
KHU3HEICSITSIIbHOCTH (n.5.2)
MPO06 YMETh UHTETPUPOBATh 3HAHUA | 3aJaHUE K Bomnpocsr
U3 Pa3HBIX MPEIMETHBIX MIPaKTUYECKUM | cobece1oBaHus
obnacTteit Guonoruu paboram (m.5.2) | 11,12,13 (11.6.3)
MPO08 BJIAJICTh HABBIKAMHU Bompocsr
NOJy4YeHUs1 THPOPMALIUHU U3 cobece0BaHUA
HWCTOYHUKOB Pa3HbIX TUIIOB, 11,12,13 (11.6.3)
CaMOCTOATENIBHO 3ananue K
OCYIIECTBIISATh TIOUCK, MIPAKTUICCKAM
aHalN3, CUCTEMATU3aLUI0 U pabotam
MHTEPIIPETALNIO (n.5.2)
nH(pOpMaIIUU Pa3IUIHBIX
BUJIOB U (hOpM
NPEeCTaBICHUS
MP18 pa3BUBATh CIIOCOOHOCTH 3anaHue K Bompocsr




MOHUMATh MUP C MTO3UIUN MPAKTUYECKUM | coOeceI0BaHUs
JIPYroro 4esioBeKa pabotam 11,12,13 (11.6.3)
(n.5.2)

I1P603 CnocobHOCTh (hOopMUPOBATH Bormpocsr
YMEHHsI paCKpbIBATh cobecenoBaHuUs
COZIEpKAHUE 11,12,13 (11.6.3)
OCHOBOTIOJIATAFOIIINX

. 3agaHue K

OMOJIOTHYECKUX TEOPHH 1
TUIIOTE3: KJICTOYHOM, TPaKTHACCKIM
XPOMOCOMHOM, paboTam

. (n.5.2)
MYTallMOHHOH,
SBOJIIOIMOHHOM,
MIPOUCXOXKICHUS KUZHU U
YelioBeKa

[1P604 CrniocoGHOCTh (hOPMHUPOBATH Bormpocst
YMEHHUsI paCKpbIBATh co0ece0BaHUs
OCHOBOTIOJIAraroIINe 11,12,13 (11.6.3)
OHMOJIOTrMYECKHE 3aKOHBI U 3anaHue K
3akoHomepHoctu (I'. MIPAKTUYECKUM
Mennens, T. Moprana, H. 1. | paboram
Basunosa, O.I'ekkens, @ (n.5.2)

Mironnepa, K. bapa), u ux
MPUMEHUMOCTbH K KHBBIM
cucremMam

I1P607 CriocoGHOCTH pemiaTh Bonpocsr
OMOJIOrMYECKHE 3a1auH, cobecenoBaHus
COCTaBJISITh TEHOTUITHYECKUE 11,12,13 (11.6.3)
CXEMBI CKPEIIIUBAHUS TSI 3amanue K
Pa3HBIX TUMOB HACJIEIOBAHUS | MPAKTUYECKUM
MPU3HAKOB y OPraHU3MOB, paboram
COCTaBJISITh CXeMBbI nepeHoca | (1.5.2)

BELIECTB U SHEPTUU B
sKocUcTeMax (Lenu NUuTaHus,
MTUIIEBIE CETH)
Paznen 2. CtpoeHue U GyHKIIMM OpraHu3Ma
Tema 2.3 JIPO8 WHTEPEC K pa3IuIHbIM 3agaHue K Bormpocst
[TpakTraeckoe chepam npodeccHoHaNbHON | MPAKTUYECKUM | coOece0BaHuUs
3ansiTue Ned NeATeIbHOCTH paboram (1.5.2) | 25,26 (11.6.3)
JIPO9 Cnoco6HOCTh (hOopMUPOBATH Bomnpocst
MHUPOBO33pEHHUE, co0ece0BaHus
COOTBETCTBYIOIIICE 3amanue K 25,26 (11.6.3)
COBPEMEHHOMY YPOBHIO MIPAKTUYECKHM
pa3BUTHUS HAYKH U paboram
00IIIECTBEHHON PAKTHUKH, (n.5.2)

OCHOBaHHOTO Ha JTHAJIOTe
KYJIBbTYp, CHOCOOCTBYIOIIETO




OCO3HAHHMIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHUpE
YHCIIe C UCIIO0JIB30BAaHHEM
COBPEMEHHBIX JJIEKTPOHHBIX
00pa30BaTENbHBIX PECYPCOB

JIP10 Crioco6HOCTh Bonpocsr
COBEPIICHCTBOBAHUS 3agaHue K cobece1oBaHUA
SI3LIKOBOM M UNTATEIBCKON npakTuueckum | 25,26 (11.6.3)
KYJIBTYpPbI KaK CPE/ICTBA paboram
B3aUMOJICHCTBUS MEKITY (n.5.2)
JIOJIbMU ¥ TIO3HAHUS MUPA

MPO1 YMETBH CAMOCTOATEIBHO Bonpocsr
dbopMynupoBath u cobecenoBaHuUs
aKTyaJIM3UpPOBaTh MPOOIEMY, 25,26 (1.6.3)
paccmaTpuBarth €€
BCECTOPOHHE, ONPEIEIATH
uzg: ):[;f;ﬁbﬂ(}))ﬂp:p 3a/1aBaTh igﬁiﬁﬁz;KHM
napaMmeTpsl U KPUTEPUHU UX
JIOCTHKEHUS, BHOCUTh pa650;aM
KOPPEKTHUBHI B IE€ATEIBHOCTD, (.5.2)
OIICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIETISM,
OIICHUBATh PUCKHU
MOCIICJICTBUM IE€ATEIbHOCTH

MP02 BJIQ/IETh HABbIKaMU y4eOHO- Bomnpocsr
HUCCIIENOBATEILCKON U 3amaHue K cobecenoBaHus
IIPOEKTHOM 1€ATEIbHOCTH, npakTHieckum | 25,26 (11.6.3)
HaBbIKaMU pa3peLIeHus paboram
npobiieM B obmacTu (n.5.2)
ouonoruu

MPO3 BBIABJISITH IPUYHUHHO- Bomnpocsr
CJICZICTBEHHBIC CBSI3H U co0ece0BaHUs
aKTyaJIM3UpOoBaTh 3aJayy, 25,26 (11.6.3)
BBIJIBUTATh TUIIOTE3Y €€ ananie K
E;IJ.ICHGI/ISI, HaxORHTH MIPAKTUYECKIM

TYMEHTBI JIIS

,HOK}E’].I;/[aTCHBCTBa CBOMX pa650; am
YTBEPKJICHUH, 3a/1aBATh (:5.2)
napamMeTpsl U KPUTEPUHU
pereHust B 06y1actu
ononoruu

MP04 AHAJIM3UPOBATH MMOJTYYCHHBIC Bonpocsr
B XOJI€ pelIeHUs 3a/1aui 3ananue K cobecen0BaHuUs
pe3yabTaThl, KPUTHUECKU npakTuaeckum | 25,26 (11.6.3)
OIICHUBATh UX paboram
JIOCTOBEPHOCT, (n.5.2)

MMPOTrHO3UPOBATH USMCHCHUC




B HOBBIX YCJIOBUAX

MP09 CO3JIaBaTh TEKCTLI B Bonpocsr
pa3nu4YHbIX hopMaTax ¢ cobecenoBaHuUs
Y4€TOM Ha3HAYCHHS 3agaHue K 25,26 (11.6.3)
uH(pOpMAIIUHU U TIeTIeBOI MPAKTUYECKUM
ayIUuTOpPHUH, BEIOMpas paboram
ONTUMAJIbHYIO (hOpMy (n.5.2)
MIpe/ICTaBICHUS U
BU3YalIU3al1H
MP13 IIPUHUMATH L€ COBMECTHOM Bormpocsr
NeSITENHLHOCTH, cobecenoBaHus
OpTraHU30BBIBATH U 25,26 (11.6.3)
KOOPJUHHUPOBATH IEUCTBUS 3anaHue K
o €€ MOCTIKECHUIO: MPAKTUYECKUM
COCTaBJIATH IUIAH IEUCTBU, pabotam
pacrpeaensaTh posm ¢ yuérom | (1.5.2)
MHEHHH Y4aCTHHUKOB,
00CyX)aaTh pe3yabTaThl
COBMECTHOM pabOThI
MP15 OCYIIECTBIIATH ITO3UTUBHOE Bonpocsr
CTPaTEruuecKoe MOBEICHUE B | 3aaHue K cobece0BaHUA
Pa3IUYHbIX CUTYaLUsX, npakTuaeckum | 25,26 (11.6.3)
MPOSIBIISATH TBOPUYECTBO U pabotam
BOOOpakeHue, ObITh (n.5.2)
WHUIIUATHBHBIM
[1P607 CrniocoOHOCTB penrath Bompocsr
OuoIOruYecKue 3a1a4H, co0ecen0BaHuUs
COCTaBJISATh TEHOTUIIHYECKUE 25,26 (1.6.3)
CXEMBbI CKpPEIIUBAHUS IS 3anaHue K
Pa3HbIX THUIOB HACJEI0BaHUS | MPAKTUYECKUM
MPU3HAKOB y OPraHU3MOB, paboram
COCTaBIIATh CXEMBI lepeHoca | (11.5.2)
BELIECTB U SHEPTUU B
AKOCHCTEMaX (LIeTH MUTaHMUS,
MUIIEBBIC CETH)
Tema 2.4 JIP10 Crioco6HOCTh Bonpocsr
[TpakTraeckoe COBEPIIECHCTBOBAHUS 3aaHue K cobece0BaHUA
3aHATHe Ne5 SI3BIKOBOM M UMTATEIBCKOU npaktuueckum | 27,28 (11.6.3
KYJIBTYpPBI KaK Cpe/ICTBa pabotam
B3aUMOJICVCTBUS MEXKITY (n.5.2)
JIOJIbMU ¥ TIO3HAHUS MUPa
JIP11 3agaHue K NpakTUYECKUM 3agaHue K Bonpocsr
paboram MIPAKTUYECKUM | cobece1oBaHus
(n.5.2) paboram (1.5.2) | 27,28 (11.6.3
MPO1 3ajjaHue K MPAKTUYECKUM 3amanue K Bonpocsl




paboram MPAaKTUYECKUM | cobece0BaHMs
(n.5.2) pabotam (1.5.2) | 27,28 (1.6.3
MPO2 3ajgaHue K NpakTUYECKUM 3aganue K Bomnpocsr
pabotam MPAKTUYECKUM | coOece0BaHms
(m.5.2) paboram (1m.5.2) | 27,28 (11.6.3
MP04 3aaHue K MPaKTHYECKUM 3anaHue K Bompocsr
paboram MPAKTUYECKUM | coOece1oBaHus
(n.5.2) paboram (1.5.2) | 27,28 (m.6.3
MP18 3aaHue K MPaKTUYECKUM 3agaHue K Bompocser
paboram MIPaKTUYECKUM | coOece10BaHus
(n.5.2) paboram (1.5.2) | 27,28 (1.6.3
I1P602 3aiaHue K MPaKTHYECKUM 3anaHue K Bormpocst
paboram MPAKTUYECKUM | coOece1oBaHus
(n.5.2) paboram (1.5.2) | 27,28 (1.6.3
[1P604 3aaHue K MPaKTUYECKUM 3amaHue K Bomnpocsr
paboram MPAaKTUYECKHM | coOecel0BaHMs
(n.5.2) pabotam (1.5.2) | 27,28 (m.6.3
[1P607 3ajgaHue K NpakTUYECKUM 3agaHue K Bomnpocsr
paboram MIPaKTUYECKUM | coOece10BaHus
(m.5.2) paboram (m.5.2) | 27,28 (11.6.3
I1P608 CriocoOHOCTh KPUTUYECKH Bompocsr
OIICHUBATh WH(OPMAIIUIO co0ecen0BaHUs
OMOJIOTUYECKOTO 27,28 (11.6.3
coJiep>KaHUs, BKIFOYAIOITYIO
TICEBJIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX
HMCTOYHHUKOB(CPEICTBA
MaccoBOi HH(pOpMAILIUH,
HAyYHO-TIOMYJISIPHBIC Sananie K
MaTEepUAIIbI);
WHTEPIIPETHPOBATH TPAKTHHCCKIM
pabotam
STHYECKHE ACTICKTHI l@s2)
COBPEMEHHBIX UCCIICIOBAHMIA
B OMOJIOTUH, METUITUHE,
OHMOTEXHOJIOTHH;
paccmatpuBaTh rio0aabHbIe
9KOJIOTUYECKHE MPOOIISMBI
COBPEMEHHOCTH,
dbopmMHupoBaTh 1O
OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UITHIO
Tema 2.5 JIPO9 CnocoGHocTh (hopMupoBaTh | 3aiaHue K Bomnpocsr
[MpakTHaeckoe MHPOBO33pEHHE, MPaKTUYECKUM | coOece0BaHMs
3aHsATHENG COOTBETCTBYIOIIIEE paboram 29,30 (11.6.3)
COBPEMEHHOMY YPOBHIO (n.5.2)




Pa3sBUTHA HAYKH U
0O0IIIECTBEHHOH MPAKTUKH,
OCHOBaHHOTO Ha JIHAJIore
KYJBTYP, CIIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTA B
HOJHUKYJIBTYPHOM MHpE
YHCJIE C UCTIOJIb30BAHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTENbHBIX PECYPCOB

JIP10 CrocoOHOCTh Bormpocsr
COBEPIICHCTBOBAHUS 3agaHue K cobece1oBaHUA
SI3LIKOBOM M UNTATEIBCKON npaktuueckum | 29,30 (11.6.3)
KYJIBTYpPbI KaK CPE/ICTBA paboram
B3aUMOJICHCTBUS MEKITY (n.5.2)

JIOJIbMU ¥ TIO3HAHUS MUPa

MPO1 YMETh CaMOCTOSITEIIBHO Bonpocst
dbopMynupoBath u cobecenoBaHuUs
aKTyaJIM3upOBaTh MPOOIEMY, 29,30 (11.6.3)
paccMaTpuBarh €€
BCECTOPOHHE, ONPEIEIAThH
eI e TEIIbHOCTH, 33/1aBaTh 3anauue K
apaMmeTpsl U KPUTEPUHU UX TTPAKTHHACCKIM
JIOCTIKEHUS, BHOCUTh pa6so;aM
KOPPEKTHUBHI B JIE€ATEIHHOCTD, (.5.2)

OIICHUBATH COOTBETCTBUE
PE3yJIbTATOB LIETISIM,
OIICHUBATh PUCKHU
MOCIICJICTBUM eATEIbHOCTH

MPO3 BBIABJISITH IPUYMUHHO- Bomnpocsr
CJIEICTBEHHBIE CBSA3U U co0ece0BaHUs
aKTyaJM3upoBaTh 3a7auy, 29,30 (11.6.3)
BBIJIBUTaTh TUIIOTE3Y €€ 3ananie K
pElIeHUs, HAaXOIUTh
AprYMeHTbI U1 MPAKTUYECKHM
JTIOKA3aTeIbCTBA CBOUX pa650; aM
YTBEPKJICHUH, 3a/1aBaTh (m.5.2)
napaMeTpsl U KPUTEPUHU
pelieHus B 00JacTH
ononoruu

MPO5 YMETh IEPEHOCUTH 3HAHUS B | 3aJJaHHE K Bomnpocsl
MO3HABATENBHYIO U MPAKTUYECKUM | coOece10BaHuUs
MIPAKTUYECKYIO 00JIaCTH paboram 29,30 (11.6.3)
JKU3HEICSI TETIbHOCTH (n.5.2)

MP13 MIPUHUMATH 1[I COBMECTHOM | 3afaHue K Bomnpocsr
JeSATETHHOCTH, MPAKTUYECKUM | coOeceoBaHus
OpraHU30BBIBATH U pabotam 29,30 (11.6.3)
KOOPJAMHUPOBATH JEHCTBUS (m.5.2)




o €€ TOCTIKCHHUIO:
COCTaBJIATH IUIAH NCHCTBHH,
pacnpenesaTh pojau ¢ y4ETOM
MHEHHH Y9aCTHHKOB,
00CYXJIaTh pe3yIbTaThI
COBMECTHOM pabOThI

MP14 KOOPJAMHUPOBATH U Bormpocst
BBITIOJIHATH padoOTy B 3agaHue K cobecenoBaHus
YCIIOBUSIX PEAJIBHOTO, npaktuaeckum | 29,30 (11.6.3)
BUPTYaJIBHOTO U pabotam
KOMOMHHPOBAHHOTO (n.5.2)
B3aUMOJCHCTBU
MP16 IIPUHUMATH MOTUBBI U 3anaHue K Bormpocst
apTyYMEHTHI APYTUX JTIOICH MIPaKTUYECKUM | coOeceloBaHus
IIPYU aHAJIU3€E PE3YJIbTaTOB pabotam 29,30 (11.6.3)
NeATeIIbHOCTH (n.5.2)
MP18 pa3BUBaTh CIIOCOOHOCTH 3aaHue K Bormpocst
MOHUMATh MU C TIO3UIIUU MIPaKTUYECKUM | coOece10BaHus
JIPYroro 4ejoBeKa pabotam (11.5.2) | 29,30 (11.6.3)
[1P604 CniocobHOCTH (hOpMHUPOBATH Bompocsr
YMEHUS pacKpbIBaTh cobece10BaHUsA
OCHOBOIIOJIATaroIINe 29,30 (11.6.3)
OMoJIOrNYeCcKHe 3aKOHBI U 3anaHue K
3akoHomepHoctH (I'. MPAaKTUYECKUM
Menpens, T. Moprana, H. . | pa6otam
Basuosa, O.I'ekkens, @ (n.5.2)
Mromnepa, K. bapa), u ux
PUMEHUMOCTb K KHBBIM
cucreMam
I1P608 CriocoOHOCTb KPUTUYECKH Bompocsr
OLIEHUBAaTh HH(OPMALIHIO cobece10BaHUA
OMOJIOTUYECKOT0 29,30 (11.6.3)
CoJIepKaHMs, BKIFOYAIOLIYIO
TICeB/IOHAYYHBIC 3HAHUS U3
pas3IUYHbIX
HMCTOYHHUKOB(CpEICTBA
MaccoBOM nHpopmanuy, 3ananue K
HAyYHO-TIOMYJISIPHBIE MPAKTUYECKUM
MaTepHabl); pabotam
UHTEPIPETUPOBATD (n.5.2)

ATUYECKHUE aCIIEKTHI
COBPEMEHHBIX MCCIEA0BAHUM
B OMOJIOTUH, MEAMLINHE,
OHMOTEXHOJIOTHH;
paccMaTpuBaTh rI00aIbHbIE
HKOJIOTMYECKHE MPOOIIEMbI
COBPEMEHHOCTH,




¢dbopmHpoBaTH IO
OTHOIICHHUIO K HUM
COOCTBEHHYIO ITO3HIIHIO

Tema 2.6
[IpaxTrueckoe
3ansTHe Ne7

JIPO3 CnocobHOCTh (hOopMUPOBATH Bormpocsr
POCCHICKYIO TPaXk1aHCKYIO cobece0BaHUs
HUJEHTUIHOCTH, TATPUOTH3MA, 31,32 (11.6.3)
YBa)XKEHHS K CBOEMY Hapoay, anarme
YyBCTBA OTBETCTBEHHOCTH

o MPAKTUYECKUM

nepen Ponunoi, ropnocrtu 3a 6

. . P paboram
CBOI1 Kpaii, cBoto Ponuny, (1.5.2)
CBOH AI3BIK U KYJIBTYDY, e
MPOLLIOE U HACTOsIIIIEe
MHOT'OHAI[HOHAJIEHOT'O
Hapopaa Poccun

JIPO4 CnocobHOCTH (hOpMHUPOBATH Bonpocsl
LIEHHOCTHOE OTHOLIEHHE K co0ece0BaHUs
roCyJ1apCTBEHHBIM 31,32 (11.6.3)
CHUMBOJIaM, UCTOPUYECKOMY U | 3afaHue K
MIPUPOTHOMY HACJIEUIO, MPAKTUYECKIM
naMsATHUKAM, TPaIULISIM paboram
HaponoB Poccun, (n.5.2)
noctmxkenusM Poccun B
HayKe, HCKYCCTBE, CIIOpPTE,

TEXHOJIOTHUSIX U TpyHe

JIPO8 UHTEPEC K Pa3InYHbIM 3anaHue K Bormpocst
cthepam nmpodeccruoHaNBHONW | TPAKTUYECKUM | cOOece0BaHMs
JIeSITETbHOCTH paboram 31,32 (11.6.3)

(n.5.2)

JIP09 CnocobHOCTH (hOpMHUPOBATH Bompocst
MHUPOBO33pEHHUE, co0ece0BaHUs
COOTBETCTBYIOIIIEE 31,32 (11.6.3)
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U 3

. aJlaHne K
00111eCTBEHHOM MPAKTHKH, A
MPAKTUYECKUM
OCHOBaHHOTO Ha TUAJIOTE 6
« 6 paboram
YABTYP, CIIOCOOCTBYIOIIETO (1.5.2)
OCO3HAHUIO CBOEr0 MECTa B o
MOJIUKYJIBTYPHOM MHUpE
YHCIIe C UCIIOIh30BAHHEM
COBPEMEHHBIX AJIEKTPOHHBIX
00pa30BaTEIbHBIX PECYPCOB

JIP10 Crioco6HOCTh Bonpocsr
COBEPIIECHCTBOBAHUS 3aaHue K cobece10BaHUs
SI3BIKOBOM M UNTATEIBCKON npaktuueckum | 31,32 (11.6.3)
KYJIBTYpPBI KaK CPE/ICTBa paboram
B3aUMOJICCTBUS MEXKIY (n.5.2)

JIXIOABMH 1 TO3HAHUA MUpa




JIP11 CriocoGHOCTh OCO3HAHUS Bonpocsr
LEHHOCTH Hay4YHOU co0ece0BaHUs
3agaHue K
JIeSITEILHOCTH, TOTOBHOCTh 31,32 (11.6.3)
MIPAKTUYICCKAM
OCYIIECTBIISITH IPOEKTHYIO U
pabotam
HCCIICIOBATEILCKYIO (1.5.2)
NEITEILHOCTD e
WHAWBUIYAIBHO U B TPYIITIE
MPO0O4 aAHAJIM3UPOBATH MOJTYUYCHHBIE Bonpocst
B XOJI€ pelIeHUs 3a/1a9u cobecenoBaHuUs
3agaHue K
pPEe3YNIbTAThl, KPUTHIECKH 31,32 (11.6.3)
MIPAKTUYECKUM
OIICHUBATh UX
pabotam
JIOCTOBEPHOCT, (1.5.2)
IIPOTHO3UPOBATh U3MEHEHUE e
B HOBBIX YCJIOBHUSX
MPO08 BJIa/IC€Th HaBbIKAMU Bonpocsr
MoJTy4eHus1 HHOpPMAITUU U3 cobecenoBaHusA
HMCTOYHHUKOB Pa3HBIX TUIIOB, 31,32 (11.6.3)
CaMOCTOSATEILHO 3amaHue K
OCYIIECTBIISATH TIOUCK, MPAKTUYECKIM
aHaJInM3, CUCTeMaTH3aluio 1 | paboTam
MHTEPIIPETALNIO (n.5.2)
nH(pOpMalLUU PA3ITUYHBIX
BUOB U popm
MpeICTaBICHUS
I1P603 CrniocoGHOCTh (hOPMHUPOBATH Bonpocsr
YMEHUS PaCKphIBATh cobecenoBaHUsA
co/iep>KaHue 31,32 (11.6.3)
OCHOBOTIOJIAT AFOIIIAX
o 3agaHue K
OMOJIOTUYECKHUX TEOPHU U
% MIPAKTUYECKIM
TUNOTE3: KIETOYHOMH,
XPOMOCOMHOM paboram
P e (1.5.2)
MYTallMOHHOH,
3BOJIIOIIMOHHOM,
MIPOUCXOXKACHUS KUZHU U
YelloBeKa
I1P605 CriocoGHOCTh TPUMEHEHHUS Bonpocsr
OCHOBHBIX METOJIOB HAYYHOTO cobecenoBaHuUs
MMO3HAHMSI, UCTIOJB3YEMBIX B 31,32 (11.6.3)
OuoNIOoTUN: HAOMIOICHUS U
ONMCAHUS KUBBIX CUCTEM,
o 3agaHue K
MIPOLIECCOB U SBIICHUH;
MIPAKTUYECKHM
OpraHu3aluy U POBEICHUS
pabotam
OMOJIOTrUIECKOro
(n.5.2)

SKCIICPUMCHTA, BBIJIBUKCHUA
THUIIOTE3, BBIABJIICHUA
3aBUCUMOCTH MCIKIY
HCCIICAYCMBbIMU BCIIMYNHAMU,
00BICHEHUS IMOJTYyYCHHBIX




pe3yNbTaTOB U
(hopMyIMpOBaHHS BBIBOJIOB C
WCIIOJIb30BAHUEM HAYUHBIX
MOHATHUH, TEOPUI U 3aKOHOB

I1P607

CnocoOHOCTB pemrathb
OMOJIOTHYECKHUE 3a/1a4H,
COCTaBJIATh TCHOTUIINYECCKUEC
CXEMBbI CKpPEIIUBAHUS JIS
Pa3HBIX TUIIOB HACJICAOBAHUA
MPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATh CXEMBI IIEpEeHOCa
BELIECTB U SHEPTUU B
sKocUcTeMax (Lenu MUTaHus,
TTUTIEBHIE CETH)

3amanue K
MIPAKTUYECKIM
pabotam
(n.5.2)

Bormpocst
co0ece0BaHUs
31,32 (11.6.3)

Pazgen 4. Dxonorus

Tema 4.2
[IpaxTrueckoe
3aHsATHE Neg
IIpaxTrueckoe
3aHsTHe Ne9

MP 02

BJIAJICTh HAaBBIKAMH Y4€OHO-
HCCIEI0BATECILCKON U
MPOEKTHOM JI€SITEIbHOCTH,
HAaBBIKAMU Pa3pEIICHUS
npoOieM B 06sacTu
Oonoaoruu

3amaHue K
MIPAKTHYICCKHM
pabotam
(n.5.2)

Bormpocsr
cobecenoBaHus
46,47,48 (11.6.3)

MP 03

BBISIBJISITH IPUYHHHO-
CJIIEJICTBEHHBIE CBSI3H U
aKTyaJM3UpOBAaTh 3319y,
BBIJIBUTATh TUIIOTE3Y €€
pEIICHHUS, HAaXOIUTh
apryMEHTBI JJIs
JI0KA3aTeNIbCTBA CBOMX
YTBEpKICHHIA, 3a7aBaTh
apaMeTpsl U KPUTCPUH
pelieHus B 00JIacTu
ouoJioruu

3ajgaHue K
MIPAKTHICCKHM
pabotam
(n.5.2)

Bompocsr
cobecenoBaHus
46,47,48 (11.6.3)

JIP09

Cnoco6HOCTh (hopMUPOBATH
MHUPOBO33pEHUE,
COOTBETCTBYIOIIICE
COBPEMECHHOMY YPOBHIO
pa3BUTHUS HAYKH U
00111eCTBEHHOM MPAKTHKH,
OCHOBaHHOTO Ha JTUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOET0 MECTa B
MOJIUKYJIBTYPHOM MHUPE
YHCIie C UCTIOIb30BAaHHEM
COBPEMEHHBIX JJICKTPOHHBIX
00pa3oBaTENbHBIX PECYPCOB

3amanue K
MPaKTUYECKUM
pabotam

(n.5.2)

Bomnpocsl
cobecenoBaHUsA
46,47,48 (11.6.3)

JIP10

CrocoOHOCTE

3amanue K

Bompocsr




COBEPILICHCTBOBAHUS IIPAKTUYECKUM | coOece10BaHus
SI3LIKOBOM M YUNTATEIBCKON pabotam 46,47,48 (11.6.3)
KYJIBTYpPBI KaK CPE/ICTBA (n.5.2)
B3aMMOJICHCTBUS MEXKITY
JIOABMU U TTIO3HAHHS MUPA
JIP11 Croco6HOCTH OCO3HaAHUS Bormpocst
LIEHHOCTHU Hay4yHOU anarme co0ece0BaHus
JICATENBHOCTH,  TOTOBHOCTB | 0 o 46,47,48 (11.6.3)
OCYILECTBIISATh MPOEKTHYIO H p6
paboram
HCCIIEIOBATENbCKYIO (1.5.2)
JEeATEIbHOCTD e
WHANBUIYAIBHO U B TPYIIIE
JIP12 CriocoGHOCTB K Bomnpocsr
(hopMHUPOBAHHIO cobecenoBaHusA
HKOJIOTHYECKOM KyJIBTYpHI, 46,47,48 (11.6.3)
MOHUMAaHUS BIUSHUS 3anaHue K
COLIMAIbHO-?)KOHOMHYECKUX | MPAKTHUECKUM
MIPOLIECCOB HA COCTOSTHUE paboram
MPUPOHOMN U COLUATIBHOM (n.5.2)
Cpelibl, OCO3HAHHE
r7100aIbHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOIeM
JIP14 CriocoGHOCTh Bomnpocsr
MIPOTHO3UPOBATH 3ananie K cobecenoBaHUA
HeOJIaronpusITHBIE HDAKTHYCCKIM 46,47,48 (11.6.3)
HKOJIOTMYECKUE TTOCIIEICTBUS p6
I paboram
pEeANPUHUMAEMBIX (1.5.2)
JIEVCTBUI, MPEIOTBPAILIATH e
170'¢
MP04 AHAJIM3UPOBATH [IOJTyYCHHBIE Bormpocsr
B X0JI€ pPEILICHUS 3a]jauu anarme cobece0BaHUsA
pe3yabTaThl, KPUTHUECKU HDAKTHYECKIM 46,47,48 (1.6.3)
OIICHUBATh UX p6
paboram
JIOCTOBEPHOCT, (1.5.2)
IIPOTHO3UPOBATh U3MEHEHUE o
B HOBBIX YCJIOBHUSIX
MPO05 YMETb IEPEHOCUTD 3HAHUA B | 3aJjaHuE K Bormpocst
MO3HABATENIbHYIO U MIPaKTUYECKUM | cobeceoBaHus
MPAaKTUYECKYIO 00JIaCTH pabotam 46,47,48 (11.6.3)
KU3ZHENIESITEIIbHOCTH (n.5.2)
MPO6 yMETh HHTETPUPOBATh 3HAHUS | 3aJJaHHE K Bomnpocst
U3 Pa3HBIX IPEIMETHBIX MIPaKTUYECKUM | coOece10BaHus
obOnacTeli OMOJIOTHH pabortam (11.5.2) | 46,47,48 (11.6.3)
MP09 CO3/aBaTh TEKCTHI B 3anaHue K Bonpocsl
pa3nuuHbIX hopMaTax ¢ MPaKTUYECKUM | coOece10BaHuUs




YUCTOM Ha3HAYCHUA

pabotam

46,47,48 (1.6.3)

uH(pOpMaIuU 1 1IeIeBOI (n.5.2)
ayIuTOpHUH, BbIOMpAs

ONTUMAJBHYIO (hopMy

IIPEICTABICHUS U

BU3YaIH3allH

MP10 OLICHUBATh  JTOCTOBEPHOCTb, Bormpocst
JETUTUMHOCTh HMH(pOpMaInH, | 3aJaHue K cobecenoBaHus
€€ COOTBETCTBHUE IIPABOBBIM U | IIpakTHueckuMm | 46,4748 (11.6.3)
MOpPaJIbHO-3TUYECKUM paboram
HOpMaM; (n.5.2)

Tema 4.4 JIPO8 UHTEPEC K pa3InYHbIM 3anaHue K Bormpocst

[IpaxTrueckoe cepam npodeccoHaNbHON | MPAKTUYECKUM | coOece0BaHuUs

3anaTueNe 10 JIeSITEIbHOCTH paboram 51,52 (m.6.3)
(n.5.2)

JIP12 CriocoOHOCTD K Bomnpocsr
(hopMHUPOBAHHIO cobecenoBaHUA
9KOJIOTUYECKOU KYIbTYpHI, 51,52 (1m.6.3)
MOHUMAaHHUSI BIUSTHHS 3anaHue K
COLIMAIBHO-I)KOHOMHMYECKUX | MPAKTHUYECKUM
MIPOLIECCOB HA COCTOSTHUE paboram
MPUPOJHOMN U COLUATBHOMN (n.5.2)

CpeJibl, OCO3HaHHE
ri100a1bHOTO XapakTepa
HKOJIOTMYECKUX MPoOIemM

JIP13 CrnocoOHOCTh TJIAHUPOBATH U Bompocsl
OCYIIECTBIISATh JCUCTBUN B | 3aaHuE K cobecenoBaHUsA
OKpyXaromieii  cpene  Ha | mpaktuueckum | 51,52 (1m.6.3)
OCHOBE 3HAHUA ueneut | paboram
YCTOMYUBOT'O passutus | (11.5.2)

YyeJI0BeYeCTBa

JIP14 CrocoOHOCTh Bomnpocsl

MPOTHO3UPOBATH cobecenoBaHUsA
3aganue K

HeOIaronpusTHhIC 51,52 (m.6.3)
MPAKTUYECKUM

HKOJIOTMUYECKUE MTOCIIEACTBUS
pabotam

peaIpUHIMAaEMBbIX (1.5.2)

JIVCTBUIA, MPEIOTBPAILIATH e

ux

MPO1 YMETb CAMOCTOSITEIBHO Bompocst

dbopmyaupOBaTh U 3a cobecenoBaHusA
JTaHHe K
aKTyaJu3UpOBaTh MPOOIIEMY, 51,52 (m.6.3)
. MPAKTUYECKIM
paccMaTpuBaTh e
BCECTOPOHHE, ONPEEIAThH padoram
POHHE, Otip (1.5.2)

LIEJIU IESATEIBHOCTH, 3a/1aBaTh
IapaMeTpsl U KpUTEPUHU UX




JOCTHKCHHA, BHOCHUTD
KOPPEKTHUBEI B ACATCIIBHOCTD,
OLCHUBAThb COOTBECTCTBHUC
PE3YJIbTATOB LECIIAM,
OLICHUBATb PUCKHU
HOCJ'IC,Z[CTBPI?I JACATCIBHOCTHU

MPO02 BJIaJIeTh HaBbIKAaMH y4eOHO- Bormpocst
HUCCIIEIOBATEILCKON 1 3amanue K cobecenoBaHus
IIPOEKTHOM 1€ATEIbHOCTH, npaktuayeckum | 51,52 (1.6.3)
HaBBIKAMU pa3peIIeHus pabotam
npoOieM B 00J1acTu (n.5.2)

Ouosiorun

MPO03 BBISBIIATH IPUYMHHO- Bormpocst
CJICJICTBEHHBIC CBSI3H U cobecemoBaHUs
aKTyaJn3UpOBaTh 33/1a4y, 51,52 (1.6.3)
BBIJIBUT'aTh TUIIOTE3Y €€ 3ananie K
peleHusl, HaXOAUTh
AprYMeHTbI /U1 MPAKTUYECKIM
JI0Ka3aTeIbCTBA CBOUX paio; aM
YTBEPKJICHUH, 3a/1aBaTh (m.5.2)
napaMeTpbl U KpUTEPUHU
pereHust B 06y1actu
ouosiorun

I1P601 Crnioco6HOCTH (hOpMHUPOBATH Bonpocsr
3HAHUS O MECTE U POJIH cobece0BaHUsA
OHOJIOTUU B CUCTEME 3agaHue K 51,52 (11.6.3)
HAy4YHOTO 3HAHUS; MPAKTUYECKUM
G yHKIIMOHATBHOU paboram
IPAMOTHOCTH YeJIOBEKa /st (n.5.2)
peLeHHs] )KU3HEHHBIX
poosem

[1P606 CrocoOHOCTB BBIIEIATE Bormpocst
CYLIECTBEHHbIE PU3HAKU cobece0BaHUsA
BHPYCOB, KJIIETOK TPOKAPUOT 51,52 (m.6.3)

U 3YKapuoT; OJTHOKJIETOYHBIX

¥ MHOTOKJIETOYHBIX

OpPraHHW3MOB, BUJIOB,

OHMOTeOLIEHO30B U 3KOCUCTEM; 3ananie K
0COOEHHOCTH MPOLIECCOB

oOMeHa BeleCTB U HpgKTquCKHM
NPEeBpaILEeHUs SHEPTHH B ?1? 50;;1 M

KJIeTKe, oToCcuHTE3A,
IIACTUYECKOTO U
SHEPTETHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a,
Mei03a, OII00TBOPEHHS,
Pa3BUTHA U PaA3MHOKCHUA,
WH/IUBUYAIBHOTO Pa3BUTHSI




opraHu3Ma(OHTOIeHE3a),
O0pBOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOT'O 0TOOPA,
BU000pa30BaHus,
IIPUCTIOCOOTIEHHOCTH
OPraHU3MOB K cpelie
00UTaHMS, BIUSHUS
KOMITOHCHTOB 9KOCHCTEM,
AHTPOITOTEHHBIX U3MEHCHHIA
B DKOCHUCTEMaX CBOCIH
MECTHOCTH, KPYrOBOPOTa
BEIIIECTB U MPEBPAIICHUC
9HEpruu B Onocdepe

Tema4.5
[IpaxTueckoe
s3ausatue Nell

JIPO1 Cnoco6HOCTh (hOopMUPOBATH Bormpocsr
TPaXTAHCKOIO MO3UIHIO cobece1oBaHUA
oOyyJaromierocsi, Kak 3aganue K 53,54,55 (11.6.3)
AKTUBHOTO M OTBETCTBEHHOTO | MPAKTHYECKHM
YJIeHa POCCUICKOTO paboram
00111eCTBa U OCO3HAHUE (n.5.2)

CBOET0 MECTa B
MH(POPMAIIMOHHOM 00IIIeCTBE

JIP0O2 CrocoOHOCTh MPOTHUBOCTOSATH Bomnpocsl
UJICOJIOTUU IKCTPEMU3MA, ananie K cobecenoBaHuUs
HallMOHAJIN3Ma, KceHopoOun 53,54,55 (1.6.3

’ > | IpaKTUYECKUM T
JTUCKPUMUHAIIAH T10 p6
o paboram
LUATbHBIM, PETUTUO3HBIM, (1.5.2)
pacoBBIM, HALTMOHATIBHBIM o
MpU3HaKaM

JIP11 CrniocoGHOCTh OCO3HAHMSA Bomnpocsr
LEHHOCTHU Hay4YHOM 3ananie K co0ece0BaHUs
JIeSITEILHOCTH,  TOTOBHOCTH 53,54,55 (1.6.3)

MIPAKTUICCKAM
OCYHIECTBIISATh MPOEKTHYIO U 6

paboram
HCCIIEIOBATEILCKYIO (1.5.2)
NEITEILHOCTD e
WHAVBUIYAIBHO U B TPYIITIE

JIP12 Croco6HOCTH K Bormpocsr
(hOpMUPOBAHUIO cobecenoBaHuUs
9KOJIOTUYECKOU KYIIBTYPHI, 53,54,55 (11.6.3)
MOHUMAHUS BIUSHUS 3anaHue K
COLIMANIbHO-?)KOHOMUYECKUX | MPAKTUYECKUM
IIPOLIECCOB HA COCTOSIHUE pabotam
MIPUPOTHON M COIUATILHOM (n.5.2)

Cpelbl, OCO3HAHHE
IJI00aJIbHOTO XapakTepa
HKOJIOTHYECKUX MTPOOIIeM

JIP13 CrocoOHOCTh MIAaHUPOBATh U | 3alaHKE K Bormpocst

OCYIIECTBIISATh JEHCTBUI B | MPAKTUYECKUM | coOece0BaHuUs




OKpyXarolie  cpere  Ha | paboram 53,54,55 (1.6.3)
OCHOBE 3HAHUS neneut | (1m.5.2)
YCTOWYUBOIO pa3BUTHUA
YeJI0Be4eCTBa
JIP14 Croco6HOCTH Bormpocst
MPOTHO3UPOBATH cobece1oBaHUA
HeOIaronpusiTHIC 3ananue 53,54,55 (1.6.3)
YKOJIOTHYECKHE TOCHEACTBIS | | Par 1 ACCKIM
pabotam
MpEANPHHUMAEMBIX (1.5.2)
JEHCTBUH, MPEIOTBpAIATh
ux
MPO02 BJIaJIeTh HaBbIKaMH y4eOHO- Bormpocst
HICCIIEN0BATEILCKON U 3aganne K cobecenoBaHus
IIPOEKTHOH J1€ATEIbHOCTH, npaktuaeckum | 53,54,55 (1.6.3)
HABbIKaMU pa3peLeHus paboram
npo0iieM B obnacTu (n.5.2)
Oouonoruu
I1P601 CrniocoGHOCTh (hOPMHUPOBATH Bormpocst
3HAHHS O MECTE U POJIH co0ece0BaHUs
OHMOJIOTUH B CHCTEME 3ananue K 53,54,55 (n.6.3)
HAyYHOTO 3HAHWSI; MIPAKTHYICCKAM
(byHKIMOHATBHON pabotam
TPaMOTHOCTH YEJIOBEKA JJIs (n.5.2)
pEIIeHUs KU3HEHHBIX
pobemM
I1P605 CrocoGHOCTh TPUMEHEHUS Bomnpocsr
OCHOBHBIX METOJIOB HAYIHOTO co0ece0BaHUs
MO3HAHUS, UCTIONIb3yEMBIX B 53,54,55 (1.6.3)
OHOJIOTHHU: HAOJIIOAEHUS U
OTHMCAHUS KUBBIX CHUCTEM,
MPOLECCOB U SIBJICHMUIA;
OpraHu3aIuu U MPOBEICHUS ETR——
OHMOJIOrMYECKOro
MPAKTUYECKUM
HKCIIEPUMEHTA, BBIIBIIKEHUS
pabotam
TUIIOTE3, BBISIBIICHHS 5.2)
3aBUCHUMOCTHU MEXIY (n
UCCIIETyeMbIMH BEJIMYMHAMH,
OOBSICHEHHUS TOTYYEHHBIX
pe3yabTaToB U
(dbopMyITUpOBaHUs BEIBOJIOB C
MCIIOJIb30BaHUEM HAYYHbIX
MIOHATUH, TEOPUHN U 3aKOHOB
I1P607 CriocoGHOCTh peraTh 3anaHue K Bonpocsr
OuoIOruYecKue 3a/1a4H, MPAKTUYECKUM | coOeceoBaHus
COCTaBJISITh TCHOTUITMYECKHE | paboTam 53,54,55 (11.6.3)
CXEMBbI CKPEIIUBAaHUS 11 (n.5.2)




Pa3HBIX THIOB HACJICIOBAHUS
MIPU3HAKOB y OPraHU3MOB,
COCTaBIISATh CXEMBI TIEPEHOCA
BEIIICCTB M SHEPTUU B
sKocucTeMax (Lenu MUTaHus,
MTUIIEBHIC CETH)

I1P609

CnocoOHOCTh cO37aBaTh
COOCTBEHHEIE MUCEMEHHBIE U
YCTHBIE COOOIICHUs Ha
OCHOBE OHMOJIOTHYECKOU
MH(POPMALIUU U3 HECKOJIBKUX
HUCTOYHHKOB, TPAMOTHO
HUCIIOIb30BaTh MOHATHHHBIIN
ammapaT OMoJIoTHr

3aganue K
MIPAKTUYIECCKHM
pabotam

(n.5.2)

Bormpocst
cobecenoBaHus
53,54,55 (1.6.3)

I1P610

MPUMEHSITH MTOJIy4€HHBIC
3HaHUA 1)1 OOBICHEHUS
OMOJIOTUYECKUX TPOLIECCOB U
SIBJICHUH, JIJIST TPUHATHUS
[IPAKTUYECKUX PELICHUH B
IIOBCEIHEBHOM XU3HHU C
LEJIbI000ECIICUCHHUS
0€30I1aCHOCTH CBOEIO
3I0POBBS U 3/I0POBbsI
OKPY’KAIOIIKX JIFOJICH,
COOJTIOJICHUSI 3I0POBOTO
00pasza Xxu3HU, HOPM
IPaMOTHOTO TIOBE/ICHUS B
OKpYXaloIlel mpUpoIHOM
cpezie; TOHUMaHue
HE0OXOIUMOCTH
HCIIOJIF30BaHUS JOCTHKCHUI
COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTHI JJ1s
paIrMoHaIBHOTO
MIPUPOIOTIOIB30BAHUS

3aganue K
MPAKTUYCCKUM
pabotam
(n.5.2)

Bormpocst
cobecenoBaHus
53,54,55 (11.6.3)

Pa3gen 5. buonorus B »Xxu3Hu

Tema5.1 JIP10
[IpakTnueckoe
s3ausatue No 12-

13

CnocoOHOCTh
COBEPILICHCTBOBAHUS
SI3LIKOBOM M UMTATEIIHLCKOM
KYJbTYpPbI KaK CpeICcTBa
B3aUMOJICCTBHS MEXKIY
JIIOJIbMU U MO3HAHUS MUpa

3amanue K
MPaKTUYECKUM
pabotam

(n.5.2)

Bormpocst
coOecenoBaHusA
56,57 (11.6.3)

JIP11

CnocoOHOCTB
LIEHHOCTHU Hay4YHOU
JeATENbHOCTH,  TOTOBHOCTb
OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO

OCO3HaHUA

3amaHue K
MIPAKTUICCKAM
pabotam
(n.5.2)

Bormpocst
co0ece0BaHUs
56,57 (11.6.3)




JACATCIbHOCTD
HHIUBUAYAJIbHO U B I'PYIIIIC

MPO03 BBISBIIATH IPUYMHHO- 3anaHue K Bormpocst
CJIE/ICTBEHHBIE CBSA3U U MIPaKTUYECKUM | cobece1oBaHus
aKTyaJu3MpOBaTh 3aJady, pabotam 56,57 (11.6.3)
BBIJIBUTATh TUIIOTE3Y €€ (n.5.2)
peleHusl, HaXOAUTh
apryMEeHTBI JUIs
JI0Ka3aTeNbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBATh
napaMeTpbl U KpUTEPUHU
pereHust B 06J1actu
ononoruu

MP04 aHAJIM3UPOBATh MOIYYEHHbIE | 3a/laHue K Bormpocsr
B X0JI€ PELICHHA 334l MPAaKTUYECKUM | co0ecel0BaHMs
pe3YNIbTAaThl, KPUTUICCKU pabotam 56,57 (11.6.3)
OIICHUBATbH UX (n.5.2)

JIOCTOBEPHOCT,
IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBUSX

MPO05 YMETb [IEPEHOCUTD 3HAaHUA B | 3aJjaHuE K Bormpocst
MO3HABATENIbHYIO U MIPaKTUYECKUM | coOece10BaHus
MPaKTUYECKYIO 00JI1acTH pabotam 56,57 (11.6.3)
KU3HEIeSITCIIbHOCTH (n.5.2)

MPO8 BJIaJIeTh HaBBIKAMHU 3agaHue K Bomnpocsr
MOJIy4eHUs] ”HPOpMALIUU U3 | MPAKTUYECKUM | coOece0BaHus
MCTOYHUKOB Pa3HbIX TUIMIOB, | paboTam 56,57 (11.6.3)
CaMOCTOSITEIIbHO (n.5.2)

OCYIIECTBIISATH TIOUCK,
aHaJIU3, CUCTEMAaTHU3aINI0 U
MHTEPIPETALNIO
MHPOPMAIIAN PA3THIHBIX
BUJIOB U (hopM
MpeICTaBICHUS

MP18 pa3BUBATh CIIOCOOHOCTH 3ananue K Bomnpocsr
MOHUMATh MU C TIO3ULIUU MIPaKTUYECKUM | coOece10BaHus
JIPYroro 4yenoBeKa paboram (1.5.2) | 56,57 (11.6.3)

I1P601 CnocobHOCTh hopMHpoBaTh | 3amaHue K Bompocsr
3HAHUA O MECTE U POJIH MIPAKTUYECKUM | cobece1oBaHus
OHOJIOTHH B CHCTEME pabotam 56,57 (11.6.3)
Hay4YHOT'O 3HAHUS, (n.5.2)

G YHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKA JIsI
pEIICHUS KU3HESHHBIX
npobJemM




I1P605 CrniocoOHOCTh IPUMEHEHUS 3ananue K Bompocsr
OCHOBHBIX METOJIOB HAYYHOT'O | MPAKTUYECKUM | coOece0BaHuUs
MMO3HAaHMsI, UCTIONB3YEMBIX B | paboTam 56,57 (11.6.3)
OuosoTuK: HaOIIOICHUS U (n.5.2)
OTIMCAHUS KUBBIX CHUCTEM,
MIPOLIECCOB U SBJICHUH;
OpraHu3aIuy ¥ MPOBEICHUS
OHOJIOTrUYECKOro
IKCIIEPUMEHTA, BBIIBIKCHUS
TUIOTE3, BBISIBICHUS
3aBUCHMOCTH MEXKTY
UCCIIETyeMbIMH BEIMYUHAMM,
00BsACHEHUS NOTYyYEHHBIX
pe3yabTaToOB U
(hOopMyITMPOBaHUS BEIBOJIOB C
MCIOJIb30BaHUEM HAYYHBIX
IIOHATUM, TEOPUHN U 3aKOHOB
Tema 5.2 JIP11 CrocoOHOCTB OCO3HaHHUA | 3ama”Hue K Bomnpocsl
[IpakTnueckoe LEHHOCTHU Hay4YHOM | MPAKTHYECKUM | coOeceoBaHus
3aHsATHENS JIeATEIbHOCTH,  TOTOBHOCTBH | paboTam 56,57 (11.6.3)
14,15,16,17 OCYIIECTBIISATh MPOEKTHYIO U | (11.5.2)
HCCIIEIOBATENBCKYIO
JIESATETPHOCTh
WHAUBUAYAJIBHO U B TPYIIE
MPO02 BJIQJICTh HAaBBIKAMH Y4€OHO- 3amanue K Bonpocst
UCCIIeIOBATEIIbCKON 1 MPAKTUYECKUM | coOeceI0BaHUs
MIPOCKTHOM JIeITEIbHOCTH, pabotam 56,57 (11.6.3)
HaBbIKAMU pa3peLICHUs (n.5.2)
npo0JjeM B 06s1acTh
ounosorun
MPO0O4 aHAJIM3UPOBATH MOJYYCHHBIE | 3alaHuE K Bonpocsl
B XOJI€ pelIeHUs 3a/1a9u MPAKTUYECKUM | coOeceIoBaHuUs
PEe3YNIBTAThl, KPUTHUCCKU pabotam 56,57 (11.6.3)
OIICHUBATDH UX (n.5.2)
JIOCTOBEPHOCT,
MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHUSX
MPO5 yMETh IEPEHOCHUTh 3HAHUA B | 3aJjaHuE K Bomnpocsr
MO3HABATENbHYIO U MIPaKTUYECKUM | cobece1oBaHus
MPAKTUYECKYIO0 00JIacTH paboram 56,57 (1.6.3)
KU3HEICSITCIIBHOCTH (n.5.2)
MP09 Cc03J1aBaTh TEKCTHI B 3agaHue K Bomnpocsr
pa3nuYHBIX hopMaTax ¢ MPAKTUYECKUM | coOeceI0BaHUS
Y4ETOM Ha3HAYCHHS pabotam 56,57 (11.6.3)
nH(pOpMaIuU 1 1IeTeBOI (n.5.2)

ayJAUTOpUH, BEIOUpast




ONTUMAJIbHYIO (hopMy
Ipe/ICTaBICHUS U

BU3YaTH3aIIH

I1P605 CrocoOHOCTh IPUMEHEHHSI 3agaHue K Bormpocsr
OCHOBHBIX METOJIOB HAYYHOTO | MPAKTUYECKUM | cOOece0BaHuUs
MMO3HAHMSI, UCTIONB3YEMBIX B | paboTam 56,57 (11.6.3)
OMOJIOTHH: HAOIIOICHUS U (m.5.2)

OIKMCAHMS JKUBBIX CUCTEM,
MPOLECCOB U SIBJICHUIA;
OpraHU3aIuyu ¥ TPOBEICHUS
OHOJIOTHYECKOrO
AKCTIEPUMEHTA, BHIIBHYKECHUS
TUIIOTE3, BEIABICHUS
3aBUCUMOCTH MEXTY
UCCIIEAYEMbIMU BEJIMYMHAMU,
00BSICHEHUS TIOJTYICHHBIX
pE3YJIBTAaTOB U
(GhopMyITUPOBaHHMS BBIBOJIOB C
HCIIOJIb30BAHUEM HAaYYHBIX
MOHATHH, TEOPUI U 3aKOHOB

I1P607 CrnocoOHOCTB penrath 3ananue K Bompocsr
OMOJIOTHYECKHE 3aa9H, MPaKTUYECKUM | coOece10BaHMs
COCTaBJISITh TECHOTUIIMYECKUE | paboTam 56,57 (11.6.3)
CXEMBbI CKpEIIUBaHUS IS (n.5.2)

Pa3HBIX TUIOB HACJIEIOBAHUS
MPU3HAKOB y OPraHU3MOB,
COCTaBJISATh CXEMBI [IEPEHOCA
BELIECTB U SHEPTUU B
sKocUcTeMax (Lenu MUTaHusl,
MTUIIEBHIC CETH)

4 OnuncaHue npoueaypbl OCHUBAHUSA

PesynbraTtel OOydeHHMsT MO TIpeAMETY, YPOBEHb COHOPMHUPOBAHHOCTH KOMITCTCHIIHMA
OLICHUBAIOTCA 110 quHpéX OaIbHON mIKajac OLICHKaMu: «OTJIMYHO», «Xopomo»,
«YAOBJICTBOPUTEIBHO», KHEYAOBJICTBOPUTCIBHO.

Tekymas arrecranus Mo MPeAMETY ITPOBOJUTCS C LB CHUCTEMATUYECKON IPOBEPKU
,Z[OCTI/I}KCHI/Iﬁ 06yqa101u1/1xc;1. OO0OBexTaMu OLCHUBAHUA  SABJIAIOTCA: CTCIICHb  YCBOCHHUA
TCOPCTUICCKUX 3HaHHfI, YPOBCHb OBJIAACHUA NPAKTUUYCCKUMU YMCHHUAMHU U HABBIKAMHU 10 BCCM
BUJaM y4eOHOH paboThl, KaueCTBO BBHIMIOJHECHHUS CAMOCTOSATEIBLHON paboThl, y4yeOHas
JUCHUITIINHA (aKTI/IBHOCTB Ha 3aHATHUAX, CBOCBPCMCHHOCTBL BBLIIIOJIHCHHUA Pa3JIMYHBIX BHU0B
3a/IaHMH, TOCENTAEMOCTh BCEX BUIOB 3aHATUHI O aTTECTYEMOM JTUCITUTLIHHE).

IIpy npoBeneHUH IPOMEKYTOYHOM ATTECTALMM OLIEHUBACTCS JOCTUIXKEHHUE CTYACHTOM
3allJIAHUPOBAHHBIX 110 JUCHHUIINIMHE PE3YJIbTATOB O6y‘leHI/I${, O6€CH€‘II/IBaIOH_[I/IX PE3YJIbTAThI
OCBOCHUSI 00pa30BaATEILHON IPOrPAMMBI B LIETIOM.

Kpurtepun oueHnBaHus YCTHOIO OTBETa
(omleHOYHBIE Cpe/cTBa: coOeceI0BaHuE, 3alUTa COOOMECHNUS, JOKIA, HHAHNBUIYaIbHOTO
/ TPYIIOBOTO MpOeKTa, MU HepeHINPOBAHHBIX 3TaHNAHN, 3aJaHUH MTPAKTUIECKUX padboT)




S 0anaoB - OTBET IOKA3bIBAET IPOYHBIE 3HAHUS OCHOBHBIX IPOIECCOB XHMUH,
OTIMYaeTcs TIJIyOMHOM U TOJHOTOM pacKphITUS TEMbI, BIAJEHUE TEPMHUHOJIOTUYECKUM
anmapaToM; yMeHUe OOBSICHITH CYIIHOCTb, SIBICHHM, MPOLECCOB, COOBITUH, AeNaTh BBIBOJABI U
000011eHus, 1aBaTh apryMEHTHPOBAaHHbIE OTBETHI, IPUBOJUTH IMPUMEPHI; CBOOOIHOE BIIaJIEHUE
MOHOJIOTUYECKOW peYbl0, JIOTMUHOCTh M IOCJIENI0BAaTEIbHOCTh OTBETA; YMEHHE IIPUBOJIUTH
MIpUMEPBI COBPEMEHHBIX MTPOOJIEM U3ydaeMol 00IacTu.

4 0ayu1a - OTBET, OOHAPYXHMBAIOIIMI MPOYHBIE 3HAHHMS OCHOBHBIX IPOLECCOB XHMMHU,
OTIMYaeTcs TIIIyOMHONM M TOJHOTOM pacKpbITUS TEMbI; BJIAJIEHUE TEPMUHOJIOTUYECKUM
anmapaToM; yMeHHE OOBSCHATH CYIIHOCTb, SIBJICHUH, IPOLIECCOB, JeNIaTh BHIBOJIBI U 0000IICHMS,
JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH NpUMeEpbl. OTHAKO TOMYCKAETCs OJHA - JIBE
HETOYHOCTHU B OTBETE.

3 0a/yia — OTBET, CBUJICTEJILCTBYIOIIUA B OCHOBHOM O 3HAHUU MPOLECCOB XUMUH,
OTJIIMYAIOIINNCS HEJIOCTaTOYHON TIIyOMHON M MOJHOTOW PACKPHITHS TEMBI, 3HAHHEM OCHOBHBIX
BOIIPOCOB TeopuHu; ciabo chOopMUpOBAaHHBIMU HaBbIKAMHM aHajdu3a SBJICHHUM, IPOIECCOB,
HEJOCTaTOUYHBIM YMEHUEM J1aBaTh AapryMEHTHUPOBAaHHBIE OTBETHl U TNPUBOAMUTH IPUMEPHI.
JlomyckaeTcsi HECKOJIBKO OIIMOOK B COJIEP)KaHUU OTBETA; HEYMEHHE MPUBECTU IPUMEDP Pa3BUTHS
CHUTYalllH, IPOBECTH CBA3b C APYTUMH aCMIEKTaMH N3y4aeMON 00JIacTH.

2 Gasa — OTBEeT, OOHAPYKMBAIONIMI HE3HAHWE IMPOIECCOB, HM3y4aeMbIX XHMHH,
OTJIIMYAIOIINIACS HErNIyOOKHM pAacCKpPBITHEM TEMbl; HE3HAaHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(hOpMHUPOBAHHBIMU ~ HABbIKAMHU  aHaNM3a SBJICHUM, TMPOIECCOB; HEYMEHHMEM J1aBaTh
apryMEHTUPOBAHHbIE OTBETHI. JlONMyCKalOTCA CEpbE3HbIE OIIMOKM B COJAEP)KAHUU OTBETA;
HE3HaHHE COBPEMEHHOM Mpo0IeMaTHKH 3y4aeMOi 00IacTH.

OuneHka 3KCnepuMeHTAIbHbBIX YMEHH I

OneHka CTaBUTCS Ha OCHOBAHMM HAOJIOJEHHS 32 00yYaIOIUMUCS U MUCbMEHHOTO OTYeTa
3a pabory.

5 ©OamnoB - paboTa BBINOJIHEHA MOJHOCTHIO M TPABWIBHO, CJAETaHbl IPABUIIBHBIC
HAOJIOZICHUS ¥ BBIBOJIBL; SKCIIEPUMEHT OCYIIECTBIICH I10 IJIaHY C YUYE€TOM TEXHHKH 0€30MacHOCTH
Y TpaBui pabOTHI C BEIIECTBAMH M 00OPYIOBaHHEM; MPOSIBICHBI OPraHU3AI[MOHHO - TPYJIOBBIC
YMEHUS, TOJICPKUBAIOTCS YHCTOTa pabodero Mecta W TOPSIOK (Ha CToJe, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHBBI).

4 6anna - paboTa BBITIOJIHEHA TIPABWIIBHO, CJIEaHbl MPABUIIbHBIC HAOIIOEHUS U BHIBOIBI,
HO TIPH 3TOM 3KCIIEPUMEHT IPOBEIEH HE MOJHOCTHIO MM JOMYIIEHbI HECYIIECTBEHHbIE OIINOKH
B pa0oTe ¢ BeulecTBaMu U 000PyI0BaHUEM.

3 faana - pabGora BBINIOJIHEHA MPABUIBHO HE MEHEE YeM HAIMOJOBHUHY WM JOMyLIeHa
CyIIeCTBEHHasi OIMMOKa B XOJie SKCIIEPUMEHTa B OOBSICHEHWH, B O(OpMIeHHH pabOThl, B
COOJIIOICHUH TIPAaBUJ TEXHUKH O€30MacHOCTH Ha paboTe C BEIIECTBAMH U OOOPYAOBAaHHEM,
KOTOpasi UCIIPABIIETCS IO TPeOOBaHUIO MPEIoaaBaTels.

2 6anaa - gomyuieHsl ABe (M Ooliee) CylIeCTBEHHbIE OMIMOKHU B XOJE: HKCIIEPUMEHTA, B
00bsCHEHUH, B OQOpMIICHUU PabOThl, B COOJIFOACHUU TPaBUJ TEXHUKH OE30MACHOCTH MpHU
paboTe ¢ BemiecTBaMU M 000PYIOBaHHEM, KOTOPbIE OOYYAIOUIHICS HE MOXET MCIPABUTH JIaxe
no TpeOOBaHHMIO TMperojaBaTens; padoTa He BBIIOJIHEHA, Yy Yy4Yallerocss OTCYTCTBYET
9KCHEPUMEHTAJIbHbIE YMEHHUS.

Ounenka ymeHmii pemiaTb pac4éTHbIE 3a1a4H
5 6ann0B - B JOrMYECKOM pAcCyXIEHHH M DPEIICHHH HET OIMOOK, 3aJada pelieHa
palMoHaIbHBIM CIIOCOO0M;



4 faj1a - B JIOTHYECKOM PACCYXKJICHHHM W PEIICHHUS HET CYIIECTBEHHBIX OIMMUOOK, HO
3aJ1a4ya pernieHa HepalroHAIBHBIM CIIOCO00M, HITH JIOMYIICHO He 0osiee BYX HECYMIECTBECHHBIX
OIINOOK.

3 fasa - B JIOTMUECKOM PACCYKICHHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYyIIeHa

CyIIIECTBEHHAs OITMOKAa B MATEMaTHYECKUX pacueTax.
2 6anja - UMeeTcs CYIIECTBEHHBbIC OMIMOKH B JIOTUYECKOM PACCYKACHHH U PEIICHUU.
OtcyTcTBUE OTBETA HA 3aJIaHUE.

OneHka MMCbMEHHBIX KOHTPOJIBHBIX padoT

5 6a1J10B - OTBET MOJHBIN U MPABUIIBHBIN, BO3MOKHA HECYILIECTBEHHAs OLIHOKA.

4 fas1a - OTBET HEMOJIHBIN WK JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

3 6aju1a - paboTa BBINOJIHEHAa HE MEHEE Ye€M HAIlOJIOBUHY, TOMYIIEHA OJHA CYIECTBEHHAs
omuOKa U MPH 3TOM JBE-TPU HECYILIECTBEHHEIE.

2 fayuia - paGoTa BBIIOJHEHA MEHBINIE, YE€M HAIMOJIOBHHY WM COJIEPKUT HECKOJIBKO
CYIIECTBEHHBIX OMMOOK. PaboTa HE BBITIOIHEHA.

[Ipu oueHKe BBHIMOTHEHUS MUCHMEHHOW KOHTPOJIBHOW PabOThl HEOOXOIMMO YYHTHIBATH
TpeboBaHus eAMHOTO opdorpaguuecKoro pexuma.

KpnTepml OLCHUBAHUA TECCTOBOI'O 3a1aHUA

OueHka Omauuno Xopowo Yooenemeopumenvro | Heyooenemeopumenvro
KomunuecTtBo o
o or 81% 1o o o
IIPaBUJIBHBIX 91 % n=> 90 9 % He meHee 70% MmeHnee 70%
OTBETOB ’

KpuTepml BBICTABJICHUA OLCHKHU CTYACHTY Ha 3a4€TE
(OL[CHO‘-IHBIG CpcacTBa: BbIITOJHCHUC NMCbMCHHBIX PA3HOYPOBHCBBIX 3a/1a4 U SaI[aHI/Iﬁ)

OueHka 1o
MIPOMEKYTOUHOU XapakTepHCcTHKa KauecTBa C(OPMUPOBAHHOCTH KOMITCTCHITHI
arrecrangmnuu

CryneHT AeMOHCTpHpYeT C(OPMHUPOBAHHOCTH TUCIMITLTHHAPHBIX
KOMIIETCHIIM HAa  MPOJBUHYTOM  YpPOBHE:  OOHApYXUBAET
BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIIyOOKOE 3HaHHE Y4eOHOTO
MaTepuaga, YMEET TECHO YBSA3BIBATb TEOPHUIO C TPAKTUKOMH,
CBOOOJTHO CITPABIISIETCS C 3a]]a9aMH, BOIIPOCAMHU U IPYTUMH BUIAMU
IIPUMEHEHUs 3HAHWM, IPUYEM HE 3aTPYAHSETCS C OTBETOM IIpH
BUJIOU3MCHCHUN 33J[aHUM, TPABHIBHO OOOCHOBBIBACT IPHHATOE
pelieHre, BIAACeT Pa3HOCTOPOHHUMH HAaBBIKAMU H TpUEMaMu
BBITTOJTHEHHS TPAKTUYCCKHX 3a/1a4.

«3a4TeHo» /
«OTIINYHO»

CryneHT AeMOHCTpHpPYeT C(OPMUPOBAHHOCTH JUCIHUILIMHAPHBIX
KOMITCTEHIIMH Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHMSA, YMEHUS
OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAUUTENbHbIC OIIMOKH, HETOUHOCTH,
3aTPyJHEHUS NPH aHATUTHYECKUX ONEPaIHsX, IepeHoce 3HAHUMN U
YMEHUI Ha HOBbIE, HECTAaHAAPTHbIE CUTYAIHH.

«3a4TeHO» /
«XOPOIIIO»

«3a4TEeHOY / CryneHT aeMoHCTpHUpyeT CGOPMUPOBAHHOCTh JUCUUIUTMHAPHBIX




«YHAOBJICTBOPUTCIIBHO» KOMHGTGHI_II/Iﬁ Ha TIIOpOroBOM YPOBHC: HMCCT 3HAHUA TOJIBKO

OCHOBHOIO MaTepuajlia, HO HE YCBOWJI €ro Jaerajeid, B XOJe
KOHTPOJIBHBIX MEPOIPHUATUH JOMYCKAIOTCS 3HAYNTENIbHBIC OIINOKH,
HEJOCTATOYHO MIpaBUJIbHBIE (bopMyITUPOBKH, HapyLIECHUS
JIOTUYECKOW ITIOCJIEIOBATEILHOCTH B M3JIOKEHUU IIPOrPAMMHOIO
Marepuana, HCHOBITBIBAET  3aTPyJHEHHUs TNPU  BBIOJIHEHHH
NPaKTUYECKUX paboT, MpU ONEPUPOBAHUU 3HAHUSMU U YMEHHSIMHU
IIPU UX [IEPEHOCE Ha HOBBIE CUTYAIIUH.

«HE 3a4TeHO» / WM TIPAKTUYECKH MOJTHOE OTCYTCTBUE 3HAHUM 3HAYUTEIBLHON YacTh
«HEYIOBJIETBOPUTENIbHO» | MPOTPAMMHOIO MaTepHalia, CTYIAEHT JOIMYCKaeT CYyHIIECTBEHHbIE

CTyneHT AeMOHCTpHUpYeT C(HOPMUPOBAHHOCTh JUCIUTLTMHAPHBIX
KOMIIETEHIIMI Ha ypOBHE HIDKE MOPOTOBOTO: BBISBISIETCS ITOJHOE

OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYIHEHUSMHU BBITOIHSIET
MpaKTHYecKre paboThl, YMEHUS 1 HABBIKU HE C(HOPMUPOBAHBI.

5. [IpuMepsbI OLIEHOYHBIX CPeICTB AJIs1 MPOBeAeHus TeKYIlel aTTecTalun
5.1 KonTposibHbIE BONPOCHI U 3aIaHUSL.
Paznen 1. Knetka - cTpykTypHO-(pYHKIIMOHAIbHAS €IUHUIIA )KUBOTO

Tema 1.

1.

2.
3.
4

oo

9.

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

1.

UTO OTIMYaET KUBbIC OPTaHU3MBI OT T€JT HEKUBOU MPHUPOIBI?

Urto o3HavaeT aOMOTEHHBIN IMyTh BOSHUKHOBEHUS JKU3HH Ha 3emiie?

Kaxoii coctaB numena npuMutuBHas atmocdepa?

Kaxue uCcTOYHMKYM 3HEPTUH MOTJIH CIIYKUTh JIJIs1 aOMOI€HHOTO CUHTE3a OPraHU4eCKUX
COeqUHEHNIT?

KakoBbl OCHOBHBIE ATalbl MPOUCXOKACHUS KUZHUA?

Yro npeacTaBisuid u3 cedsl IpeBHEHUININE OpraHu3Mbl?

B pesynbrate yero 6eckuciopoiHasi BOCCTAHOBUTENbHAs aTMoc(epa CMEHIIach Ha
OoraTyio KHUCI0poaoM?

Kak u3MeHnmch )KuBbIe OPraHu3Mbl B PE3yJIbTaTe HACKHIICHUS aTMOC(HEpbI
KUCJI0pOoaoM?

Kaxkwue cymectByroT (GopMbl sKU3HU?

Kakue ocobeHHOCTH OpraHU3aIK XapaKTePHBI 11 BUPYCOB?

Kakwue 6ose3H1 y 4enmoBeKa BbI3bIBAIOT BUPYCHI?

Yro Takoe Oaktepuodaru?

KaxoBo MequimaCcKoe 3HaueHue 6akrepuodaron?

UTto Takoe mpoKapuoThI?

Uto Takoe 3yKapuoThI?

KaxkoBbl BceoO11ie ypoBHU OpraHU3aI|K KU3HU?

B yem Ononornueckoe 3HaueHHe KaKA0ro YPOBHS OPraHU3alMK KU3HU?

Tema 1.2

18.
19.
20.
21.

22.
23.
24.
25.
26.

Korna u kem 6b11a cpopmynrpoBaHa KieTo4Has Teopus?

KaxoBbI OCHOBHBIE IIOJIO’KEHHUS KJIETOYHOU Teopun?

KakoBo 3HaueHue KJIeTOYHOU TeopHu?

[Touemy KJ1eTKa CUMTAETCS OCHOBHOM CTPYKTYPHOHM M (DyHKIIMOHAJBHON eIMHULIeH
JKUBBIX OPTaHU3MOB?

O ueM CBUIETENBCTBYET TO OOCTOATENBCTBO, YTO BCE KJIETKH UMEIOT CXOJJHOE CTpOECHUE?
Kakne xumudeckne 37€MEHThI BXOAAT B COCTAB KIETKHA?

UYTo Takoe MUKpPO3JIEMEHTHI U KAKOBA UX POJIb B OPraHU3Me?

KaxkoBa posnb BoJibI B KileTKe?

KaxoBa cBs3b MeX/1y XUMHUYECKUM CTPOCHHUEM BOJBI U €€ POJIBIO B KIIETKE?



217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.

Kaxkue oprannyeckue BemiecTBa sSBISIOTCS UCTOYHIUKOM SHEPTUU B KIIETKe?
B 4em 3akiogaercst 3HaueHNE OEITKOB?

Kakwue ¢pyHkunm O6eiaKu BHIIOIHSAIOT B KIeTKe?

Kakune ¢pynkumm 0emku BHIIONHIIOT B Opranu3Me?

Uro takoe GpepmMeHTHI?

Uem xapakTepu3yeTcsi CTpoeHUe OeIKOB?

Urto Takoe nepBUYHAS CTPYKTypa Oenka?

UYrto Takoe BTOpHYHAs CTPYKTypa Oenka?

UTto Takoe TpeTU4Hasi CTpyKTypa Oenka?

Yrto Takoe aMHUHOKHCIIOTHI?

Kakx aMMHOKHCIIOTBI COeTUHSIOTCS] B OETTKOBO MOJIeKyIe?

Yewm omnpenensieTcss MHOTOOOpasue 0EIKOB U UX CeU(pUIHOCTH?
KaxoBo Guonorndeckoe 3Hau€HUE YTIEBOIOB?

KakoBo O6unosornueckoe 3Hau€HUE KUPOB?

Uto Takoe MOHOMEPHI U TIOJTUMEPHI?

Kaxkwne Bam U3BeCTHBI OMOJOTUUECKHUE TTOTUMEPHI?

Kak o6pa3zyrorcst MOJIEKyIbI MOHOMEPOB?

Kak 06pa3yrorcs MoeKybl MOJIuMepoB?

UYem oTamyaroTcst O€JIKH OT APYrHX OUOTIOIMMEPOB: Kpaxmaa, KIeTYaTKu?
KaxoBa ponb HyKJIEHHOBBIX KHCIIOT B KJIETKeE?

Kaxue BUIbI HyKIIEHHOBBIX KUCIIOT BBI 3HaeTe?

Yem xapakTepusyeTcs CTpOeHHE HyKIeoTuaa?

UYewm xapaxrepusyetcs crpoerne JJHK?

UYem xapaktepusyercsa ctpoenre PHK?

Uro Takoe «KOMIIEMEHTAPHOCThY B PaclonoxkeHnu Hykieotuaos JJHK?
Kax npoucxoaut yasoenue JJHK?

Yewm ornmmuaercss PHK ot IHK?

Kaxkue paznoBunnoctu PHK Bbl 3HaeTe?

Kaxosa pons PHK B kiietke?

B yem cxoncTBO M paznuuns Mexay OeTkaMu U HyKJICHHOBBIMU KHUCIOTaMuU?
Uro Takoe AT® 1 KakoBO ee OMOJIOrMYecKOoe 3HaUeHHE?

Tema 1.3

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.

KakoBo cTpoeHue niaa3zmMaTuueckoi MeMOpaHbl?

KaxoBpl cBOICTBa M1a3MaTHYECKOM MEMOpaHbI?

KaxoBa posp MeMOpaHbl, BXOJAIIEH B COCTaB KJIETOUHON 0007104YKN?

[Touemy roBopsT, 4TO MEMOpPaHbI 00Ia1al0T U30UPATETHLHON MTPOHUIIAEMOCTHIO?
Kak nmonagaroT B KJI€TKY KPYITHbIE MOJIEKYJIbI U YaCTHUIIbI BELIECTB?

Yem xapakTepusyeTcs HUTOIIa3Ma KIETKH?

Uro Takoe miaazMonus?

Yro Takoe Typrop?

UT0 Takoe runepTOHNYECKUE PaCTBOPHI?

YT0 Takoe ruMOTOHUYECKUE PACTBOPHI?

UT0 Takoe M30TOHHUYECKHUE PACTBOPHI?

Kax nnaue Ha3bpIBarOTCS N30TOHMYECKUE pacTBOpHI? [loueMy UX Tak Ha3bIBAtOT?
Ha gueM ocHOBaHO IelicTBHE COJIEBOIO CIIA0OUTEIIHLHOIO?

Ha yem ocHOBaHO /ielicTBHE TMIIEPTOHUYECKUX MTOBSI30K?

Yo Takoe BKIIFOUECHUS ?

UYro Takoe opraHeinl?

Yrto 0011ero B CTpOEHUH MUTOXOHPHH, SHIOTIIaA3MATHIECKON CETH, KOMIUIEKCA
lNonbmxu, TM30COM, MIACTHI, SIACPHOM 000IOUKHU?

Kaxkue opranesuibl He UMEIOT MEMOPaHHOW CTPYKTYPHI?

KaxoB xapakTep CBSI3U MKy CTPOCHHEM U (DYHKIIUSIMUA MUTOXOHIPHUIA?



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

Onumure CTpoeHue MIacTHU.

KaxoBbl ¢pyHkImMu mactun?

Uem xapakTepu3yIOTCs CTpOeHHE U (DYHKIIMU dHIOTUIa3MAaTHIECKOM ceTn?
Yro Takoe pubocomMbI?

Onumure cTpoeHue U GyHKIUU KomIuiekca [ ombmku.

C xako# opraHesuIoN KJIETKH (PYHKITHOHAIBHO TECHO CBsI3aH KOMIUIEKC [ ombmku?
Onuimre cTpoeHue U PYHKIIMU JTU30COM.

KakoBa poib 1u30COM B OCYILIECTBICHUHU 3aIIUTHBIX PEAKIIMI OpraHu3mMa?
Uro BbI 3HaeTE O CTPOCHUU M (DYHKIMAX KIETOYHOTO IIeHTpa?

KakoBo ctpoenue siapa?

Uto Takoe XpoMaTHH?

KaxkoBa ponb snpa B kjeTke?

Kakwue cTpykTyphbI sapa 00yCI0BIMBAIOT €r0 (YyHKIUH?

OnuimTe CTPOCHUE XPOMOCOM.

Kaxue Tunbs1 XxpoMocoM BbI 3HaeTe?

Uto Takoe kapruoTun?

Uto Takoe ayToCOMBI?

UTto Takoe reTepocombl?

Uto Takoe TUIIIONIHBINA HAOOp XpOMOCOM?

Yrto Takoe rarionIHbIi Habop XpomMocom?

Tema 1.4

97.

YT0 Takoe aCCUMMIISIIINAA?

98. Uro Takoe TUCCUMUIALINS?
99. Yem xapaKkTepH3yIOTCs OCHOBHBIE 3TAIlbl YHEPTETHIECKOTO 0OMeHa?
100. Uem otnuyaeTcst AbIXaHUE OT OPOKEHUS?
101. Kakyro posb UrpatoT MUTOXOHIPUH B IPOLIECCE ABIXaHHS?
102. B yem npeumyiiecTBa nporecca JbIXaHus?
103. Yrto Takoe aBTOTpOoQHAs aCCUMUISAINSA?
104. Uro Ttakoe retepoTpodHast aCCUMIIISIH?
105. Yro takoe poTocuHTE3?
106. W3 kakux a3 cocrout potocunTes?
107. Kaxkue opranusmsl criocoOHb! K GOTOCUHTEZY?
108. KaxkoBo 3nauenue porocunTesa?
109. Yro Takoe XxeMoCcHHTE3?
110. Uto oTiMuaeT XeMOCHHTE3 OT PoTOCHHTE3a?
111. UeM CXOHBI MPOLECCHl XeMOCUHTE3a U (POTOCUHTE3a?
112. I'ne B xneTke 3amokeHa ucxomgHast nHdopmarus 1 OnocuHTe3a oenka?
113. Kakwue yciaoBust Heo6XxoauMbl A1t OnocunTesa Oenka?
114. I'ne B xneTke obpasyrorcst Oenku?
115. Kakoa poisis JIHK B nporniecce 6uocunresa Oenka?
116. Kaxosa pons u-PHK B npornecce 6mocunresa 6emnka?
117. Kakosa pons T-PHK B npouecce 6uocuntesa 6enka?
118. Kakum o6pazom u-PHK cranoButcs Mmarpurieit 1yist OnocunTesa oenka?
1109. Yro Takoe ren?
120. Yro Takoe reHeTHUECKHH Ko ?
121. UYro Takoe TpaHCcKpuUnuusa?
122. Uro Takoe TpaHCIAus?
123. Kak npoucxonut cOopka 6€IKOBBIX MOJCKY?
Tema 1.5
124. Yro Takoe KJIETOUHBIA LUKI?
125. Kaxkue nepuopl BeIIEIAOT B HHTEpdaze?
126. YeM xapakTepu3yloTCs Iepuo/ibl B UHTEpdasze?



127. Kakue ciocoOsl eeHus KIETOK BbI 3HaeTe?

128. Uem xapakTepusyroTcs ¢a3bl MUTO3a?
129. UeM paznnyaroTcsi XpoMocoMbl B MeTadase u aHadaze?
130. KakoBo 6uoioruueckoe 3HadyeHle MUTO3a?
131. Kak kiieTka roToBUTCS K JI€I€HUIO?
132. Uem 00bACHUTH, UTO OoOpasyroluecs B pe3yiabTaTe MUTO3a KJIETKH WICHTHUYHBI
MaTEpPUHCKON KIIETKe?
133. Urto oOecrmeunBaeT yIOPSJOYCHHOE paCIpelelicHUEe XPOMOCOM  MEXIY
JIOYEPHUMH KJIETKaMu?
134. Kakue ¢pyHkimm )kxu3Hu 00€CTIeunBarOTCs JEICHUEM KIIETOK?
Tema 2.1
135. Uro Takoe 3aMEHHMMBbIE U HE3aMEHHMbIE AMUHOKHUCIIOTHI, TOJHOLEHHBIE U
HETOJIHOLIEHHbIE OeNKu?
136. Kaxkast posib B opranu3mMe O€JIKOB, )KUPOB, YIIIEBOI0B?
137. [loyuemy 1npu CHMKEHUM YpPOBHS TJIIOKO3bI B KPOBHM IIPEXKIE BCErO CTPANAET
TOJIOBHOM MO3r?
138. Kaxast ponb MUHEpaIbHBIX BELIECTB B OpraHuzme?
139. Kaxkoe 3HaueHue Bojbl B OpraHnuzme?
140. Kaxkue Bbl 3HaeTE BUTAMUHBI U UX POJIB?
141. Yo Takoe TUMOBUTAMUHO3, aBUTAMUHO3, THIIEPBUTAMUHO3?
Tema 2.2
142. Yro Takoe pa3zMHOXKeHHE?
143. Kakoe pa3zmHoOxeHHe ObIBaeT OecTionbm?
144, HazoBuTe 0CHOBHBIE CTIOCOOBI O€CTIONOTO pa3MHOKECHHS
145. Uem oTnryaeTcs MoJI0BOE Pa3MHOKEHHE OT Oecroyioro?
146. Kaxkue BuibI Ha3bIBAIOT pa3aeIbHOMOIBIMU?
147. Uro Takoe mMelio3?
148. Otnnuue meito3a ot MuTo3a?
149. [ToueMy mapTeHOTe3 SABISAETCS Pa3HOBHIHOCTHIO MTOJIOBOTO PA3MHOXKCHHSI?
Tema 2.3
150. Uro Takoe oHTOreHe3?
151. B yem 3akmiouaeTcs copepxaHue SMOPUOHATLHOTO MEPUOJIA PA3BUTHS?
152. Kax 00bsicHUTH OMOIOrHyecKoe 3HaY€HUE CTapeHHsI U CMepTH?
153. MO3KHO 111 IOBIIUATH HA TEMIIbI CTApEHUSI?
154. UTto Takoe Omosioruveckast U KIMHAYECKast CMEPTh?
Tema 2.4
155. Y10 TaKoe HACIEICTBEHHOCTh U N3MEHUYNBOCTD?
156. Urto Takoe reHetuka?
157. Kaxue MeToap!l HCIIONB3YIOTCS MPU T€HETUYECKUX UCCIIeI0BAaHUAX ?
158. Kakumu cBoiicTBaMu XapaKTepu3yeTcs MaTepHall HaclIeCTBEHHOCTH ?
159. Kaxkas xumMuueckasi mpupoia reHOB?
Tema 2.5
160. UTto Takoe reTeporaMeTHbINM ¥ TOMOTaMETHBIHN T0J1?
161. Korna y OonbpIIMHCTBA BUJIOB ONPEAEISeTCs O IOTOMCTBA?
162. B xakoM COOTHOITIEHUY pacTpeIeIAIOTCS 1O 0Ty 0co0u BUaa?
163. Uro Takoe reMU3UTOTHOCTH? Y KAaKoro mojia M MO KaKuM reHaMm HabIogaeTcs
FE€MU3UTOTHOCTh?
164. MoryT 71 NOSBUTHCS KPACHOTJIa3ble CaMIlbl OT CKPEUIMBAaHUs 0eI0raa3oil caMKu

Y KpacHOTJIa30ro camiia’?
165. UTo Takoe CLIeTNIEHHOE HACJIeI0BaHUE PU3HAKOB?



166. B yem rnaBHoe oTiMuKE pe3yabTaTOB AaHAIM3UPYIOIIETO CKPEIIMBAHMS B OMBITAX
Moprana OT pe3yabTaTOB aAHAJOTUYHOTO CKPEIIMBAaHWS TIPU  HE3aBUCHMOM
HACJIEI0BAHUM MPU3HAKOB?

Tema 2.6

Tema 3.1

Tema 3.2

Tema 3.3

Tema 4.1

Tema 4.2

167. UT0 Takoe U3MEHYUBOCTh?

168. HazoBute GpopMbl H3MEHUHBOCTH

169. Uro takoe myranuu? Yem OoHM XapakTepu3yroTcsi? B 4yem KX 3BOJIIOIIMOHHOE
3Ha4YeHHE?

170. Kakwue kineTounsle mporecchl 00ecreunBaloT KOMOUTaTUBHYIO H3MEHUUBOCTD?

171. [Tpu kakux Opakax Bce JETH 00s3aTEIBHO OTINYAIOTCS OT POAUTENCH B TpyIie?

172. Kak 3aBucHT yacToTa MyTanuii OT 7036l MyTareHHOTO (akTopa’?

173. KakoBa xumuieckas nmpupo/ia BemecTBa HacaeACTBEHHOCTH ?

174. B yem ornmums Meraduznyueckux BO33pEHHUN B OWMOJIOTHH OT SBOJIOIHMOHHBIX,
U/ICATTMCTUYECKUX OT MAaTePUATUCTHUECKUX ?

175. B uem 3aciyru u omm6ku JXK.b. Jlamapka?

176. Kakue HayyHble M COLHMAIbHBIE MPEANOCHUIKH MPEAIIECTBOBAIN CO3AAHUIO
obocHoBanHo# Teopun Y. JlapBuHa?

177. Kaxkue moioxeHus: cocTaBisIFOT OCHOBY yueHus Y. JlapuHa 00 3Boonun?

178. Kaxkue Bumb1 m3menunBocTy paziaudan Y. Jlapsun?

179. Kak coOTHOCSTCS] MOHATHS MUKPOSBOIIOIHS U MAKPOIBOIIOIHUS ?

180. B dyeM cXOICTBO W OTJIIMYME OCHOBHBIX HANpaBICHUH MaKpPOIBOJIOLUH:
aJJIoreHe3a u aporexnesa?

181. Urto Takoe OGmosiorndeckuii mporpecc?

182. Yrto Takoe OMOJOTHYECKHI perpecc

183. Kakumu metogamu usydaercst ICTOPUYECKOE Pa3BUTHE OPTaHU3MOB?

184. Kakum obpazom A.H. CeBepuoB JONOJHMI U pa3BUil  OCHOBHOM
OMOTeHETUYECKHi1 3aKOH?

185. Kaxoe mMecTo 3aHMMaeT 4esloBeK B IAPCTBE KUBOTHBIX ?

186. Yrto Takoe pyAUMEHTHI?

187. Uto Takoe aTaBU3MBbI?

188. B yewm 3akmouaeTcst puiioreHenM4eckoe 3HaueHUE aTaBU3MOB?

189. Kakwe »Tambl CTaHOBJICHHS 4YeJIOBEKAa MOJATBEPXKICHBI MAJICOHTOIOTUICCKUMHU
naHHbIMU? KakoBBI MpOrpecCUBHBIC TEHACHIIMU UX Pa3BUTHUS?

190. [Touemy K. Mapkc u @. DHrenbsc npugaBaiy Tpyay PEIIAONIYIO posib B pa3BUTHU
YeJI0BEeKa KaK pa3yMHOro cymiecTBa’?

191. HazoBuTte cpensr oburanus

192. DUBNKO-XUMHUUYECKHE OCOOCHHOCTH CpeJl OOUTaHUS OPTaHU3MOB?

193. [IpucnocoOseHus OpraHu3MOB K JKU3HU B pa3HbIX cpeax?

194. [TonsiTue 3KoOrUUecKoro daxropa?

195. Knaccudukamnus sxonornueckux GakTopon?

196. [IpaBuno muanmyma 1O. JInbuxa?

197. 3akoH TosiepantHocT B. lendopna

198. DKOJOrn4ecKasi XapakTepUCTUKa BUJA U MTOMYJISILIUU?

199. DKOJIOTHYECKas HHIIa Braa?

200. buouienos u ero ctpykrypa?

201. CBsi3M  MeXIy OpraHu3aMamMd B OHOICHO3E: KOHKYPEHIUS, CHUMOHO3,

XUIIHUYECTBO, TApa3uTU3M?



202. CTpyKTypHBIE = KOMIIOHEHTBI  DKOCHUCTEMBI:  INPOJIYLEHTHI,  KOHCYMEHTHI,

peayLEeHThI?
203. KpyroBopot BemiecTB U MOTOK PHEPTUU B 3KOcUcTeMe. Tpodudeckre ypoBHH.?
Tema 4.3
204. Uro takoe 6uochepa? KakoBbl rpanuiibl 6uocheps?
205. [ToueMy xu3HB HE pacTpocTpaHsIETCs 3a TPaHULIBI OnoCchepbI?
206. Uro Ha3biBaeTcst Onomaccoit buochepnr?
207. [Touemy nesaTenbHOCThH YesioBeKa B Onochepe B OCHOBHOM HEOJAromnpusTHA IS
KU3ZHU?
208. UTo Ha3BIBACTCS DKOJIOTHIECKUM KPU3UCOM?
209. KaxoBbl IyTH paniMOHaJIILHOTO PUPOIONIOIb30BAHUS ?
Tema 4.4
210. AHTpOTNOTreHHBIC BO3/ICHCTBUS Ha Ouochepy?
211. AHTpoOTOreHHbIe BO3IeHCTBUS Ha atMochepy?
212. BosneticTBust Ha ruapochepy?
213. Bo3zaeiicTBus Ha mutocdepy?
214. AHTpOTIOTeHHBIE BO3ICHCTBHS HA OHOTHYECKHEe coolmiecTBa?
Tema 4.5
215. @DaxTOpHl, NOJOKUTEIBHO U OTPULIATEIBHO, BIMSIONINE Ha OpraHU3M YeIoBeKa?
216. [TpoGnema TEXHOT€HHBIX BO3IEUCTBUI Ha 3JI0POBBE qeJ0BeKa
(37IEeKTpPOMAarHUTHBIE TOJISI, OBITOBAsI XUMUS, U30BITOUHBIC IIIYMBbI, PaUaus U T. )7
217. AnanTanys opraHu3Ma 4eJioBeKa K (pakTopaM OKpYKaroIieH cpenl?
218. ®duznueckasi akTUBHOCTb U 3/I0POBbE?
219. bruoxumuueckue actekTsl palliOHATBHOTO MUTAHUS?
Tema 5.1
220. OCHOBHbIE HaINpaBJIEHUs] COBPEMEHHON OMOTEXHOIOTUN?
221. MeTtoansl OMOTEXHOJIOTUH?
222. OO6bexThl OuoTEXHOIOTUN?
223. DTHKa OMOTEXHOJIOTUYECKUX U TEHETUYECKUX IKCIIEPUMEHTOB?
224, [IpaBuna moucka W aHanmu3a OHMOAKOJIOTMYECKONM HHGMOpPMANMM U3 Pa3HBIX
HMCTOYHUKOB?
Tema 5.2
225. PazButne mnpoMbIIUIEHHOW ~ OMOTEXHONOTMM W €€ TpHMEHEHHE B JKU3HHU
yesioBeka?
226. Pa3Butne = OuOTeXHOJNIOTMI €  NPUMEHEHHUEM  TEXHUYECKUX  CHCTEM

(Omoumnxenepus, buonHpopMaTiKa, OMOHNKA) U UX IPUMEHEHHUE B )KU3HU YesloBeKa?

5.2 llpakTuyeckue 3aJaHus

IIpakTuyeckas padora Ne 1

Temal.2. IlpakTuueckoe 3anHsiTHe Ne 1. «OCOOCHHOCTH CTPOCHHS KIETOK MPOKAPUOT U
aykapuot. KileTku pactenuii, )KUBOTHBIX, OaKTepuid U TPUOOBY.

Heanb: 3akpenuts ymeHUe paboTaTh ¢ MUKPOCKOIIOM, HAXOAUTh OCOOCHHOCTH CTPOCHUS KIETOK
pacTeHU, )KUBOTHBIX, TPUOOB M OAKTEPHl CPaBHUBATH UX MEXKY COOOi.

OO6opynoBanmne: MHKPOCKOIBI, MHKpPOIpPENapaThl KIETOK PpACTEHHH, TpUOOB, KUBOTHBIX,
OakTepuii, pUCYHKH KJIETOK Pa3IMYHBIX OPraHU3MOB.

Xon padorbl 1.PaccMoTpuTe TOJI MHKPOCKOIIOM MHUKPOIpPENapaThl PaCTUTEIBHBIX KIIETOK,
rpubOB, KJIETOK )KUBOTHBIX U OakTepuii. 2.CpaBHUTE CTPOEHUE KIETOK AYKapUOT U IIPOKAPHUOT.
3. JlanHble 3aHECHTE B TAOIUILY.

[TpusHaku ans cpaBHEHHUS [Tpu3Haku As cpaBHEHUS DykapHoTHYecKasl KIeTKa
(pacTenuii, )KUBOTHBIX,
rpu0oB)




1.5 npo

2. 'enetnueckuii MmaTepuan

3. Knerounast crenka

4. Me30COMBI

5. MemOpaHHbIE€ OpraHONIbI

6. Pubocomer

7. Hutockener

8. Croco0 morioIeHus
BEIIECTB KIIETKOU

9. Xryruku

10. IInmeBapur. Bakyosn

CnegaiiTe BLIBOJX

IIpakTyeckas padora Ne2 « baktepuaibHble BHpPYyCHbIe 3200J1eBaHU S
Tema 1.2. CTpyKTYypHO-PYHKIIMOHAIBbHASI OPraHU3aAL U KJIETOK

IMenan u 3apaun:

— JuaakThyeckas (oOpa3oBaTenbHAasl): U3y4YUTh BHUPYCHBIE M OaKTepuasbHble 3a00JeBaHUS
YeJI0BEeKa;

— BOCHHTaTesbHas: (OPMUPOBAHUE ONbBITA COBMECTHOM IEATEIbHOCTH, Pa3BUTHE 0O30PHOTO
MBILUICHHUS;

— pa3BHBaIOLIas: paclIMpeHUe Kpyrosopa CTyIeHTOB, (JOPMUPOBAHHE 3HAHUN O BUPYCHBIX U
OakTepuaIbHBIX 3a001€BaHUIX YEJIOBEKA.

B 3aBucuMocTH OT MpUpOABLI BO30yaMTe/eil Pa3jiuyalT pa3Hble THINbI WHEQEKIUOHHBIX

3a0oJieBaHMIi:

Bupycnsle, Hanpumep rpunmn, OPBU, kops, ocma, BUY-undekuus, BUpyCHbIE TeNaTHUTHI,

KJICILEBOM SHIIE(DATIUT, JKeITas IUXOpaIKa.

BakTtepuajbHble, HaIpUMep 4yma, Xojepa, CTOJNOHSIK, CHOMpCKas s3Ba, CTPENTOKOKKOBAas U

cTaITIOKOKKOBAst MH(MEKITUHU, KOKJTIOIII.

IIporo3oiinbie (BbI3bIBAEMbIE INPOCTEHIIMMHM, TO €CTh OJHOKJIETOYHBIMH JyKapHOTaMH),

Hanpumep Majisipus, COHHas 00JIe3Hb, aMeOHas IU3EHTEPHUs, TOKCOILIA3MO3.

I'pudxoBsIe, HanpuMep KaHJUA03, MHUIECPMOPUTHS (rpubok CTOIIBI).

IIpuonHble (BbI3pIBAEMBbIC OCOOBIMU HH(MEKIIMOHHBIMU O€JIKaMH) — «KOPOBbE OECIIEHCTBO»

(BSE), xypy. OueHb BaXHbIM MOMEHTOM SIBJIIETCSI — 3HAHHE Mep MO MpoPuIaKTHKe 0OJe3HEN.

IIpodunakTuka — KOMIIJIEKC MEpPONPUSATHUN, HANpaBICHHBIX HAa COXPAaHEHHE M YKpEIJICHHE

3I0pOBbSI M BKJIIOHaroImue B ceds GopMupoBaHue 3710poBOro o0pasza >KU3HH, MPeayNnpeKacHue

BO3HMKHOBEHUsSI M (WJIM) pacHpoOCTpaHEHUs 3a00J€BaHMUM, UX paHHHUE BbIABICHUE, BBIIBICHUE



MPUYMH U yCIOBHH MX BO3HUKHOBEHHUS U Pa3BUTHs, a TaKXKe HAMPABICHHBIX HAa YCTpaHEHUE
BPEIIHOTO BIIHMSTHHSA, Ha 3/I0POBHE YeTIOBEKA (DAKTOPOB CPEIIbI €ro OOUTAHUS.
IIpodunakTnyecKkue Mepbl:

1. TloBbIlLIEHUE CAaHUTAPHOM KYJIbTYphl HACEJICHUS: CAaHUTApHAs KYJIbTypa B OOIIECTBE BKIIOYAET
o0pa3 MBIIUICHHS, BEPOBAHHUSI, XapaKTep MOBEJACHUS, 00bIYaN, PUTYAJIbl, pAllHOHATHHBIC TIPABHIIA
¥ HOPMBI ITOBEJICHUS, YTO 00CECIIeUNBACT OJIATOMPUATHBIN JUTSI 3JI0POBhS PEXKHUM JKU3HH (YCIOBHS
MIPOXKUBAHUS ¥ 0€30TaCHBIC BUIBI JACSITSILHOCTH).

2.boppba ¢ mepeHocuMkamMu 3a00JEBaHUN: XUMHUYECKOE, MEXaHHMYECKOE, OMOJOTHYECKOe
YHUUYTOXEHUE; TPUBUBKH JKUBOTHBIM, KOTOpPHIE MEPEHOCAT BHUPYCHBIE H OaKTepHUaabHBbIC
3a00JIeBaHUS YEJIOBEKA.

3.BaknuHanus v BBeJIEHHUE CBIBOPOTKH.

4. TloBplllieHUE UMMYHUTETA: 3/IOPOBBIN 00pa3 KU3HU, IPABUIHHOE ITUTAHUE.

5. IInanoBeie oOcnenoBanus: peakius Manry, ¢mooporpadus, ananus kposu RW, renarur C,
CIINI n np.

6.CBOEBpEMEHHOE BBISIBJICHUE U JICUCHHE.

7. llpeppiBanue myTei nepeaayn MHPEKINHA: KapaHTHH, U30JISIIHS.

OcHOBHasi YaCTh 3aHATHS

3anoaHuTh TabHIy (Ha A4), cieays HHCTPYKITUH:

1-1 xosoHka: Ha3zBaHue OoJyie3HW (Mo HOMEpoMm | — 3a0osieBaHUE MO KOTOPOMY T'OTOBUIIOCH
cooO1IeHune);

2-51: OTIpEAEIUTh BO30yauTEIIS - Oakrepus, BHPYC, pocTeiue;
-BO3MOXKHBIE ITyTH Nepe/Iadyn: OpalIbHbINA, KOHTAKTHBIHM, BO3IYIIIHO-KaleIbHBIN;

3-1: yKazaTh MPOAODKUTENBHOCTH - OT..... H JI0.....9acoOB, CYyTOK, Heneiab M T.I.;
4-9: TIepeUYHCINTh BCE OCHOBHBIE CHMITOMBI 3TOro 3aboyieBaHMs, O€3 OmNMHCaHUS;
o5-1: eciu BO30YIUTEIND OakTepus, TO JIeYeHUe - AHTUOMOTHKHY;
-ecim BO30yIHUTENb BUPYC, TO JeYeHne - NPOTUBOBUPYCHAS Tepanus

JUist 3TUX TPYII MEPEYNCIUTh HECKOJIBKO JIEKAPCTBEHHBIX MPEMapaToB, KOTOPbIE TPUMEHSIOT U
JONIOJTHUTEIIbHBIE MEPHI JICUCHHS.

6-s1: B mpoduiIakTHKE yKa3aTh HOMepa NYyHKTOB u3: I[lpoduimakThueckue Mepwl, KOTOpBIE
MOJXOIAT JUIsl 3TOTO 3a00JIeBaHuS;

- BHIBl MMMYHHTETa MOTYT OBITh: BpPEMEHHBIH ((OpMHpYyeTCss HE Ha JONTr0), TOCTOSHHBIN
(bopmupyeTcst Ha BCIO KU3HB) WIH HE (popMuUpyeTcst coBceM (T.K. 3a00JIeBaHNE HE U3JICUUMOE).

IMpakTuyeckasi padbora Ne3 Pemenne 3ana4 no reme « HykjienHOBbIEe KHCJIOTHDY

Henun pabdoThl: HAYUYUTHCS TNPUMEHATH TEOPETUUYECKUE 3HAaHUA( MCIOJIb30BaTh MPUHIIHUII
KOMIUIEMEHTapHOCTH M mpaBwio Yapradda) ans pemeHus 3amad mo Teme « HykiaewmHOBBIE
KHCIIOTBI», MOJENMpPOBaTh MpollecC MepeAadyn HacieICTBEHHON uHpopMmanuu, GopMUPOBATH
YMEHUE CPAaBHUBATH U AHATU3UPOBATH.

Oo0OopynoBaHue: cCripaBOYHBIC TaHHBIE .

CripaBouHbIE JaHHBIE: OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca OQHOro Hykieotuaa 345
paccTosiHie MeXIy Hykieotuaamu B nenu mojekynsl JJHK (mmuna ognoro mykneoruna) 0, 34
HM

3. [IpaBuna Yapradda:

LY(A) = X(T)

2.2 = 2(1)

3.2 (A+D) = X(T+L)

>’ - 3HaK CyMMBI

3agaua Nel.Ha ¢parmenre oapnoit wutn JHK  HykigeoTHnsl  pacnojioXeHbl B
nocnenoBarebHOCTH: A-A-I'-T-1[-T-A-L[-I'-T-A-T. Onpeaenure NponEHTHOE COAEPKAHNUE BCEX
HYKJIEOTH/IOB B 3TOM I'€HE U €r0 JJINHY.



3agaya Ne2.B monexkyne JJHK Ha nomro mUTHIMIOBBIX HYKIEOTHIOB mpuxoaurca 18%.
Ompenenute MPOICHTHOE COAEP)KaHNUEe APYTHX HYyKIeoTH10B B 310t JTHK.

3agaua Ne3. B mosekyne JIHK oOnapyxeno 880 ryaHWJIOBBIX HYKJICOTHIIOB, KOTOpBIE
cocTaBisoT 22% oT obuiero uncia HykiaeotuaoB B 3Toil JJTHK. Onpenenure: a) ckoabKo Apyrux
HykieotunoB B 3toi JJIHK? 6) kakoBa anuHa 3Toro ¢pparmMenra?

3anaua Ned. /Tana monexyna JIHK ¢ orHocutensHOM MonekynsapHou maccor 69000, 3 HUX
8625 npuxoauTcs Ha J0JII0 aJEeHWIOBBIX HYKJI€OTUI0B. HaliuTe KOIM4ecTBO BCEX HYKIEOTUI0B
B atoit JIHK. Onpenenure mmmHy 3TOr0 parMeHTa.

B monekyne JIHK obnapyxeno 880 ryaHHIOBBIX HYKJI€OTHIOB, KOTOpBIE COCTaBIsAIOT 22% OT
obmero uncna HykiaeotuoB B 3o JIHK.Onpenenure: a) CKOMBKO APYTHX HYKICOTHIOB B 3TOH
JIHK? 6) xakoBa jynHa 3Toro (hparmenra?

IIpakTyeckoe 3ansaTue Ne4 OCHOBHBIE cTaAuH SMOPHOHAJIBLHOIO0 PA3BUTHS OPraHU3MAa
Henb: M3yunTh OCHOBHBIE CTaJUU 3MOPHOHAIBHOTO PAa3BUTHUS XOPIOBBIX, €F0 OCOOEHHOCTH Ha
IpUMeEpE JIAHIETHUKA U JIATYIIKH.

Xon paboThI

1.PaccmoTpue cTagun SMOPHOHAIIEHOTO Pa3BUTHS XOPIOBBIX
3xroaepma MesonepMa Helpanedas Hepewasa HelpaneHel

Boposaxka  Tpybra rpefexs
o\ &<
\‘_@ 5 .‘

3nTopepma Xopaa Xopaa
HefpaneHei
Onnogoreopenue  Bnactyna racrpynaums Hefipynauma rpefers Opranorenes

>

v JJaHIICTHHKA, pLI6BI N IJIAOCHTAPHBIX MIJICKOIMUTAIOIINUX JKCJITKA B ﬂﬁHeKﬂeTKe Majao, U OH
PaBHOMEPHO pacIpeseseTcs B uuToriasme. [103ToMy B 3TUX KMBOTHBIX HAOIIOJIaeTCs MOTHOE
npobisieHust 3urotel. Bee oOpa3oBaHHbBIE 0J1acTOMEpPHI MOTYT OBITH OJUHAKOBBIX pa3MepoB (Y

JIAHIIETHHUKA, PbIO, TUIAIICHTAPHBIX MJICKOMMTAIOIIMX) — TOTJa paBHOMEPHOE pobicHue. Y
3eMHOBOJIHBIX OJIACTOMEpPBI pa3HbIe MO pa3Mepy, Y HUX HaOII0AeTCs MOJTHOE HEpaBHOMEPHOE
Ipo0JieHueE.

2.0bopMuTH 3TaIbl SMOPUOHATILHOTO PA3BUTHA B TaOIHIlE: «IMOPHOHATILHOE PA3BUTHEY

Cragnu

Oco0eHHOCTH pa3BUTHUS

1. 3urora

2. lpobnenue (momHoe u
HETIOTHOE)

3. bracrynsus

4. l'acTpynsauus

5.I'ucrorenes U
OpraHOTeHE3

BriBos.

IIpakTnyeckoe 3ansiTue NeS. PemieHue 3agay Ha MOHOTHOpHAHOE , AUTHOPUIHOE U
aHaJIM3MpYyolllee CKpeluBaHue.



Hean pabdoThI: 3aKpenUTh 3HAHUS TEHETUYECKOW CUMBOJIMKA M TE€HETUYECKUX TEPMUHOB;
MIPOJOJKUTh (DOPMUPOBAHHE HABBIKOB PEIICHHMS TE€HETHMYECKHUX 3a/Jad Ha MOHOTHOpUIHOE ,
JUTHOPUIHOE U aHATM3UPYIOLIEe CKPEIIUBaHUE.
OobopynoBaHue: TUAAKTUYECKUE KAPTOUKU C TEHETUYECKUMU 3a/1a4aMu.
IopsiaoK BHINOJIHEHHS:
1. OTpaboTKa TEPMUHOB U MOHITHA.
2. Pemienue 3a1a4 —11OBTOPEHHE
3. IIpakTrueckas 4acTb.

OTtpaldoTka TEepMHUHOB U MOHATHIT
I'enbl — 351eMeHTapHbBIE €IMHULIBI HAcJIeACTBEHHOCTH, yyacTku JJTHK xpomocom
HacieacTrBeHHOCTD - CBOMCTBO OPraHU3MOB IIOBTOPSATH B PsNY IOKOJIEHUH CXOJHBIE PU3HAKU
U CBOMCTBA
M3MeHYnBOCTH — CITIOCOOHOCTH OpTaHu3Ma MPUOOPETaTh HOBBIE IPU3HAKU
I'mOpunosiornyeckuii. MeToJ — CKpPEIIMBAHUE OPTraHU3MOB, OTIWYAKONIUXCS APYr OT Jpyra
KaKUMU-TMOO0 NMPU3HAKAMU, U MOCIEAYIOIUI aHAIN3 XapaKTepa HAacJAe10BaHus 3TUX IPU3HAKOB
y IOTOMCTBA
Yucrble JUHUM — FEHOTUIIUYECKH OJHOPOJHOE MOTOMCTBO, TOMO3UTIOTHOE IO OOJBIIMHCTBY
TE€HOB
MoHoru0puaHoe CKpemMBaHUe — CKpEUIMBaHUE, NPU KOTOPOM POAMUTEIBCKUE OPTraHU3MBbI
OTJIMYAIOTCS IPYT OT ApYra JIUIIb [0 OJHOMY IIPU3HAKY
AJulesIbHbIE TeHbI — T'€HbI, JIEKAIINE B OJMHAKOBBIX yYacTKaX TIOMOJIOTMYHBIX XpPOMOCOM U
OTBEYAIOUIUE 32 PA3BUTHE OJHOTO PU3HAKA
AJIbTepHATHBHBbIE IPU3HAKH — [IPOTUBOIIOJIOKHbIE (KPACHBIM — O€JIbIii; BHICOKUI — HU3KUI)
I'omoJioru4YHBIE XPOMOCOMBI — TAPHBIE, OMHAKOBBIE
I'omo3urora — opranusm, coepskamiuil 18a 0JMHAKOBBIX aJJIEIbHBIX ['E€HA
I'erepo3urora - opranu3M, coepKaliuil iBa pa3HbIX ajIeJIbHbIX F'€HA
JloMMHAHTHBIN NPU3HAK — NTPEO0IATAIONINHI, TOJABIISFOIINIMA
PeneccuBHBII NPU3HAK - TI0/1aBIIIEMbIN
IlepBblii 3akoH MeHaeass (NpaBWJI0 eAWHOOOpa3usi MNEPBOr0 IMOKOJEHHMA) — IIpU
CKPEIIMBAHUU JIBYX TOMO3HTOTHBIX OPraHM3MOB (UHCTBHIX JIHHMIA), OTIUYAIOIIUXCS APYr OT
Ipyra OJHUM NPU3HAKOM, B TEPBOM ITOKOJIEHWU IMPOSBISAETCS MNPU3HAK TOJIBKO OJHOTO M3
POIUTENBCKUX OPraHu3MOB. OTOT MPU3HAK HA3BIBAETCS JOMHUHAHTHBIM, a IIOKOJICHHE 10
JTAHHOMY TIPU3HAKY OyIeT eTMHO0Opa3HBIM
Bropoii 3akon Menjeiisi (3aK0H pacilenyieHus) — IpU CKPEIIMBAHUU MEXAY co00i ocobeit
[IEPBOrO0 TIOKOJIEHUS] BO BTOPOM TIOKOJEHMM HaOJIOJaeTcsl paculelyieHue NpU3HAKOB B
otHomIeHuu 3:1 (34 TOMHUHAHTHBIX U 14 pelecCUBHBIX)
3aKOH YHCTOTHI raMeT — raMeTbl YUCTHI, T.€. MPU (POPMHUPOBAHUHU TaMET B KAXKAYIO U3 HUX
MONaJaeT TOJIbKO MO OJJHOMY I'€HY U3 KaXKJ0i aJlJIeIbHOM Maphl.
Henosnnoe noMuHNpoBaHMe — 3TO CIydyau, KOTJla JOMHUHAHTHBIM T€H HE MOJIHOCTBIO MOAABIISET
PELECCUBHBIN T€H U3 ajuiebHOU napsl. [Ipu 3ToM OyayT BO3HHKATh MPOMEKYTOUHBIEC TPU3HAKH.
I'eHOTHII — COBOKYITHOCTBH T€HOB OPTaHU3Ma
®eHOTHII — COBOKYITHOCTh BCEX BHEIIHUX U BHYTPEHHHUX MPU3HAKOB OpraHu3Ma
AHaau3upymoliee CKpellMBaHHe — CKpEIIMBaHHE OCOOM, T'€HOTHN KOTOpPOW HEU3BECTEH, C
0C00b10, TOMO3UI'OTHOH 10 PELIECCUBHOMY I'eHY (aa)
JurudpuaHoe cKkpeluBaHue — CKpEIIMBaHUE 0CO0EH, KOTOPhIE OTIMYAIOTCS APYT OT JApyra 1Mo
JIBYM IIPU3HAKaM.
Tpernii 3axkoH MeHaeass (3aKOH HE3aBHCHUMOIO HAC/IeI0BAHUS NPU3HAKOB) — IIPU
JUTHOPHUIHOM CKPEIIMBAHUU T€HBI U MPU3HAKH, 32 KOTOPBIC 3TH Te€HBI OTBEYAIOT, COYCTAIOTCS U
HAaCIIEAYIOTCS HE3aBUCUMO JIPYT OT Apyra
CuMBOJIBI:
P — ponutenbckoe mokoieHue
F1 - nepBoe nokoJyieHnEe IOTOMKOB



F2 — BTOpOE mokoieHne moTOMKOB

A — reH, oTBeYAIONUi 32 TOMUHAHTHBIN TPU3HAK
a — I'eH, OTBEYAIOIUI 32 PELIECCUBHBIN IIPU3HAK
Q - ’KeHcKast 0Co0b

J' - MyKcKast 0co0b

AA — roM03Urora 1no JOMUHaAaHTHOMY F'€HY

aa — rOMO3UI0Ta 10 PELIECCUBHOMY T'€HY

Aa - rerepo3urora

CumMBOJIBI:

P — ponuTensckoe moKoJIeHHE

F1 - nepBoe nokoyieHnEe IOTOMKOB

F2 — BTOpOE MOKOJIEHHE TOTOMKOB

A — reH, oTBeHaroMi 32 TIOMUHAHTHBIN MPU3HAK
a — I'eH, OTBEYAIONIUH 3a PEeIIECCUBHBIN MPHU3HAK
Q - 5KeHCKast 0CO0b

d' - MykcKast 0co0b

AA — roMOo3UroTa no JOMUHAaHTHOMY T€HY

aa — rOMO3UI0Ta 110 PELIECCUBHOMY T€HY

Aa - rerepo3urora

BoinosiHeHue NpaKTHYECKON YacTH.
1 Bapuanr.

Nel. V yenoBeka reH AJMHHBIX PECHUIl JOMUHUPYET HAJ F€HOM KOPOTKUX pecHHL. JKeHIIMHa ¢
JUIMHHBIMH PECHUIIAMH, Y OTI[a KOTOPON PECHHULIbI ObLITM KOPOTKUMH, BBIILIA 3aMYXK 32 MYKUHUHY
C KOPOTKUMH PECHULIAMH.
a) CKOJIBKO THITOB raMeT 00pa3yeTcsl Y >KEHIIUHBI?
0) A 'y My>)KUYUHBI?
B) KakoBa BepoSTHOCTb pOKIEHUS B IaHHOU ceMbe peOeHKa ¢ JTMHHBIMU PECHULIAMU ?
) CKOJIBKO pa3HbIX T€HOTUIIOB MOKET OBITh Y JI€Tell B 3TOM ceMbe?
n) A ¢penorunon?
Ne2 .T'omy6orunasblii OproHeT xKeHuIcs Ha Kaperiazoi Ojnonannake. Kakue MOryT poaurcs JeT oT
3TOTO Opaka, eciii 00a pOAUTENS TETEPO3UTOTHBI.
Ne3 'V myxu apo30¢uisl cepblif IBET Tela JTOMUHUPYET HaJ YepHbIM. [Ipy cKpelmBaHuu cepbix
U YEpHBIX MyX B MOTOMCTBE IOJOBHHAa OCOOEl MMella Cepyl0 OKpacKy, a MOJOBHHA YEPHYIO.
Omnpenenute reHOTUITBI POAUTEIBCKUX (HOPM.

2 BapuaHr.
Nel. T'en auabera pereccUBEH MO OTHOILEHUIO K T'€HY HOPMAJIbHOTO COCTOSHUS. Y 310pOBBIX
CYIIPYroB poausics peOeHOK, 00JIbHOI TuadbeToMm.
a) CKOJIBKO TUIIOB FaMET MOXeT 00pa3oBaThCs y oTia?
0) A y matepu?
B) KakoBa BeposSTHOCTb pOXKIE€HUS 37J0pPOBOro peOeHKa B TaHHOW ceMbe?
r) CKOJIBKO pa3HbIX TEHOTUIIOB MOXKET OBITh Y JIETEH B 3TOM ceMbe?
1) KakoBa BEpOsSTHOCTb TOT'0, UTO BTOPOU peOCHOK POAUTCS OOJIBHBIM?
No2. ¥V nposzodwibl cepas okpacka Tejla W HaJU4HWe MIETHHOK — JIOMHUHAHTHBIC TPHU3HAKH,
KOTOpBIE HACIEAYIOTCS He3aBUCUMO. Kakoe MOTOMCTBO cCienyeT 0XHMJIaTh OT CKPELIMBAaHUSA
KEJNTON CaMKH 0€3 IETUHOK C FeTePO3UTrOTHBIM 110 000UM MPU3HAKAM CAMIIOM.
Ne3. @opma yamieukn y 3eMIISSHUKM MOXKET OBITh HOpMaibHas( JIOMMHAHTHBIM TPU3HAK) U
JMCTOBUJIHAS. Y T€TEPO3UrOT YaIlleYKH UMEIOT MIPOMEKYTOUHYIO0 (POpMY MEXIAY HOPMAJIBHOW U
auctoBuIHON. Orpenenure BO3MOXKHBIE TEHOTUITBI U (PEHOTHIIBI MMOTOMCTBA OT CKPELIMBAHUS
JIBYX PacTE€HU, UMEIOIINX TPOMEXKYTOUHYIO (POPMY HaIICUKH.



IMpakTuyeckoe 3anATHEN26 «CueniieHHOe HAC/IeJ0BaAHNE PU3HAKOB)»

Heanb padoThl: TpoAOKUTE (HOPMUPOBAHUE YMEHHUH PEIICHUS TC€HETHYECKUX 3a7ad M0 TeMe
«HacnenoBanue , CUEIJIEHHOE C TTOJIOM
MarepuajibHO — TeXHHYECKOe OCHAIIeHHe: KOHCIIEKTHI JIEKIM, METOJIMYECKHE yKa3aHHs K
MPaKTUYEeCKOi padoTe.
AJIT'OPUTM 110 BBIIOJIHEHUIO ITPAKTUYECKOI'O 3A/JAHMA
N3yuuTh TEOpETHUECKUI MaTepual Mo TeMe MPAKTUYECKOH pabOoThI
OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI
3amucarth B TETpaa IS MPAKTUYECKUX pabOT — JaTy, TeMy 3aHSATHs, Iellb MPAKTHIeCKOU
paboThI
Pemnth 3amauun uist CaMOCTOSITEILHOTO PELICHHUS
Crnenatb BBIBOJ 1O paboTe
Cnatp paboTy Ha MPOBEPKY MPEIIO1ABATEIIO
Kapunorun — o61ee 4ucio, pazmep u hopma XxpoMocoM. XpOMOCOMBI y OPraHU3MOB JIEISATCS
Ha ayTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
AyTOCOMBI — XPOMOCOMBI, OJJUHAKOBBIE Y 000UX IOJIOB.
[TonoBble XPOMOCOMBI (T€TEPOXPOMOCOMBI) — XPOMOCOMBI, IO KOTOPBIM MYKCKOM U KEHCKHIA
N0JI OTJIMYAOTCS APYT OT JIpyra.
B kierke yenoBeka conepxutcs 46 xpomocom, Wi 23 mapsl: 22 mapel ayrocoM M 1 mapa
NOJIOBBIX XpoMmocoM. [lomoBeie XpoMocoMBbl 0003HaUalOT Kak X- U Y-XpOMOCOMBI. JKeHITMHBI
UMEIOT J1B€ X-XpOMOCOMBI, & MYKYMHBI OJJHY X- U OJHY Y -XpoMocoMmy. I'oMoramMeTHbIi 1moJi-
1O0JI, ¢ IBYMsI OJJMHAKOBBIMU IOJOBBIMH XpoMocoMamu. I'eTeporameTHbIii M0J — 10JI, C IBYMS
Pa3HBIMHU MOJOBBIMU XPOMOCOMAaMHU.
HacnenoBanme mnpu3HAKOB OpraHm3Ma, a TakKe HEKOTOphIX 3a00JIeBaHMN y YeIOBEKa,
MIPOUCXOJUT YEpe3 IOJIOBBIE XPOMOCOMBI, T.e. cluemieHHo. HacjienoBaHnue, cuemjieHHoe ¢
MOJIOM — HAacJeJ0BaHUE NPU3HAKOB, I'€Hbl KOTOpPBIX HaxoasaTcs B X- M Y-xpomocoMax. B
MOJIOBBIX XPOMOCOMAaX MOTYT HAXOJAUTHCS T€HBI, HE UMEIOIINE OTHOIICHHS K PA3BUTHIO TIOJIOBBIX
MPU3HAKOB.
[Ipu couetanuu XY OONBIIMHCTBO I'€HOB, HAXOASIIUXCS B X-XpOMOCOME, HE UMEIOT aJlIEIbHON
napel B Y-XxpoMocoMe. Takxe reHsl, pacioyIOKEHHbIE B Y -XpPOMOCOME, HE UMEIOT aJlIelied B X-
xpoMocome. Takue OpraHu3Mbl HA3bIBAIOTCS FEMH3UTOTHBIMHM. B 3TOM ciydae mposiBiseTcs
PELECCHUBHBIN T'€H, UMEIOIIMICS B TEHOTUIIE B €IMHCTBEHHOM uucie. Tak X-XpoMocoMa MOXKET
COJIEpIKaTh T€H, BBI3BIBAOIINI reMo(IIni0 (MMOHWKEHHYIO CBEPTHIBAEMOCTh KpoBH). Toraa Bce
MY’KCKHE 0COOH, MOTYYHBIIIHE 3Ty XPOMOCOMY, OYIYyT CTpagaTh 3TUM 3a00JIeBaHUEM, TaK KaK Y -
XpOMOCOMa HE COAECPKHUT JOMHUHAHTHOTO AJUIEIs.
KoHTposbHbIE BONIPOCHI:
JlaTh onpeneneHue ClIenyomnuM NOHATHSIM
1. Kapuotur.
2.AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
3. CuenueHHoe HaclleJOBaHHE.
4. 'oMOraMeTHbIN U reTepOraMeTHbIN MOJI.

3agaum 11 CAMOCTOSATEIbHOI0 PellIeHHs
3amaya Nel. Krnaccuueckass reModuiusi HaciaeAyeTCs KaK pPEIECCHBHBIM Tpu3Hak. [eH
remounuu pacrnonaraercsi B X — XpoMocoMe. Y- XpOMOCOMa HE COJEPKHUT TeHa ,
KOHTPOJIUPYIOIIETO CBEPTHIBAEMOCTh KPOBH .JleByIllKa , OTEI] KOTOPOU cTpajaeT reMopuiIne, a
MaTh 3/I0pOBa U MPOUCXOIUT U3 ONAromONyYHOH MO TeMO(QUINH CEeMbH, BBIXOJUT 3aMYyX 3a
310pOBOTO MyXuuHy. Ornpenenute BeposiTHbIE (EHOTHUIIBI IETeH OT 3TOro Opaxa.
3agaua Ne2.V oKeHIIMHBI, CTpajalouiell OTCYTCTBUEM MOTOOTACJCHHUS (aHTUIPO3HAs
9KTO/IEpMalIbHAsl JUCIUIA3Msl), U MYXKUMHBI, HE MMEIOIIEr0 3TOro Jaedexra, poxkIaercs ChIH.
Onpenenuth, yHacIeayeT au peOEHOK OOJE3Hb MaTepH WU ke OyAeT 370poB, Kak oTell. [eH,



OTBETCTBEHHBIN 3a pa3BUTHE 3TON 0OJE3HH — PEIIECCUBEH, JIOKAIU30BaH B X-XxpoMocome. byzaer
JIM CTpajaTh STUM 3a00JI€eBaHUEM JIEBOYKA, SBJISIOLIASCS BTOPHIM PEOEHKOM B ceMbeE?

3agauya Ne3. ['uneptpuxo3 (BeIpacTaHe BOJIOC HA KParo YITHON paKOBUHBI) MepenaeTcs yepe3 Y
— XpOMOCOMY, a MOJUIAKTWIMS (IIECTUIAJIOCTh) — KaK JIOMHUHAHTHBIM ayTOCOMHBIA TeH. B
CeMbe, € OTell UMEN THIEPTPUX03, a MaTb — MOJIUAAKTWINIO, POAWIACH HOpPMallbHas B
OTHOIIIEHHH O0OMX MpPHU3HAKOB J04b. KakoBa BEpOSTHOCTH TOTO, YTO CIENYIOIIMI pEOEHOK B
9TOM ceMbe OyneT Takxke 0e3 00enx aHoMauii?

3amaua 4.01 poauteneil, UMEBIUX MO (EHOTUIY HOPMAJIbHOE IIBETOBOE 3PEHHE, POIUIOCH
HECKOJIBKO JIeT€l ¢ HOPMAJIbHBIM 3pEHMEM M OJUH MaJbUUK JaJbTOHUK. UeM 3TO 0OBACHUTH?
KakoBbI reHOTUIIBI pOAUTENEH U JETEH?

3agauya 5. Kapermasas jkeHIIMHAa ¢ HOPMaJbHBIM 3PEHHEM BBIXOAUT 3aMyXK 3a Kaperiazoro
MYKYUHY. Y HUX pOAMJIACh TOTyOOrIIa3as 104b — AanbTOHUK. Kapuil IBeT ria3 JOMUHUpPYET HAJl
TOJyObIM, a JJAJIBTOHU3M OMpEIENsSeTCS PEeLEeCCUBHBIM T€HOM, HaXOsIUMCS B X — XpOMOCOME.
KakoBa BepOATHOCTH TOTO, UTO CJEAYIOIMUA peOCHOK B ATOH ceMbe OyJeT MMETh TaKOW JKe
¢benorun?

IIpakTuyeckoe 3ansaTue Ne7 Pemienue 3amad Ha ONpeAeseHUE TUMA MYTAlMU MPU Nepenadye
HACJIEJCTBEHHBIX MPU3HAKOB, COCTABICHHE T€HOTUITUYECKUX CXEM CKPEIIUBAHUS

Ieus. [TokasaTe poab MyTanyii U MOSABICHUE MYyTallUl y YEJIOBEKA

Teopernyeckas 4acThb

JUig u3ydeHusl HACIEACTBEHHOCTH YEJIOBEKAa MCIIONB3YIOT —Psifi METOAOB: I'€HEAJIOTMUYECKUH,
OJIM3HEIOBBIN, IUTOTCHETHIECKUN, OMOXUMUYCCKUIA U TPYTHE.

PaccMoTpuM THIIBI MyTalluu Ha IPUMEPE FEHEATIOTMYECKOT0 METO/IA.

'eneanormyeckuidi — 53TO aHalIM3 pPOAOCIOBHOM C IEJIbI YCTAaHOBJICHUS Xapakrepa
HacJIeIOBaHUSl HM3ydyaeMoro mnpusHaka. Ilo ayTOCOMHO-AZOMHHAaHTHOMY THIy HAacCIEAyKTCS
MOJIMIAKTUIINS, BECHYIIKH, CPOCIIMECS Malblbl, KATAPAKTA IJa3, XPYNKOCTh KOCTEH U MHOTHUE
IpyrHe.

Lenplii psnx OpU3HAKOB HACJEAYeTCsl CLEIUIEHHO C MOJOM: X-CUEIJIEHHOE HaclelI0BaHUE —
reMoQuIns, JaIbTOHU3M; Y-CICIUICHHOe — TUNEpTpux03. Mcrnonp30BaHne T'eHEeaTornyecKoro
MeTOJ1a M0Ka3ajo, YTO MPHU POACTBEHHOM Opake BO3pacTaeT BEPOSTHOCTH MOSBICHUS YPOJCTB,
MEpPTBOPOKIAECHUM, PAHHEN CMEPTHOCTH B IIOTOMCTBE.

IIpakTH4Yeckas 4acTh

3agaua Nel .

N3yuute ¢pparMeHT pOJOCTOBHOTO JIpeBa OJTHOM CEMBbH, Y HEKOTOPBIX YJIEHOB KOTOPOH HMEeTCs
NOJTHIAKTHIHSA.

@parMeHT poI0CIOBHOTO JIPEBA CEMbU

O__.. YeaoBHbie 0003HAYEHHA:

ACHIUHHA

O D MYKUHHA

Opak
AeTH oaHoro Opaka

. . NMPOABJACHHE HCCICAYEMOTO,
Nnpu3Haka — MNOJHIAKTHIHA

I/ICHOJ'IB?:YH MNPpCIJIOKCHHYIO CXEMY, ONPCACIINTC, NOMHUHAHTHBIM HIIN PCUHCCCHUBHBLIM ABJIACTCA
JIaHHBIN IMMPU3HAK U CLCIIJICH JIK OH C MTOJIOBBIMU XpOMOCOMAaMHMU.

3amgaga Ne2.
N3yuute ¢QparMeHT poOJOCIOBHOTO JpeBa OJHOW CEMbH, y HEKOTOPBIX YICHOB KOTOPOH
Kocornazue. @parMeHT poAOCIOBHOTO JPEBa CEMbHI



VenoBHble 0003HAYCHHA:

ACHUIMHA

_.

ONI OoM

AeTH oaHoro Opaka

. . NPOABJIACHHE HCCACAYEMOIO

NnpH3Haka — KocoriasHe

I/ICHOHBBySI OpCAJIOKCHHYHO CXCMY, ONPCACIUTC, JOMHUHAHTHBIM WJIIN PCUCCCHUBHLIM ABJIACTCA
,Z[aHHBIﬁ IMPU3HAK U CHCIIICH JIM OH C ITOJIOBBIMHU XpPOMOCOMAaMMU.

3amaua Ne3
N3yuute ¢(parMeHT pOJOCIOBHOTO JApeBa OJHOM CEMbH, y HEKOTOPBIX YIEHOB KOTOPOM
anbOMHU3M. DparMeHT poIOCIOBHOTO JApeBa CEMbU

O—‘—D Venosusie 0603Ha4eHnA
O ACHLIMHA
‘_D t] D MYAKYHHA
Gpax
aetu oanoro Opaxa

. ' NMPOABICHHE HCCICAYEMOTO

npHu3Haka

Hcnone3yst MpeanokeHHYI0 CXEeMY, ONpeNeNuTe, JOMUHAHTHBIM WU PELECCUBHBIM SIBIISETCS
JTAHHBIN NPU3HAK, U CLUEIJICH JIK OH C OJIOBBIMU XPOMOCOMAaMH.

Bomnpocst

1.YTo Takoe renom?

2.Yto0 Takoe reHoTUn?

3.K kakomy THITy MyTalluii OTHOCUTCSI IPHOOPETCHHUE JIUIITHEH XPOMOCOMBI B reHoTHITe(2n-1)
BriBos.

IIpakTyeckoe 3ansiTue Ne§ « CocraBiieHHe CXeM IepeJayH BeleCTB U JHepruM (uemnemu
NUTAHUA)Y.

Heab: chopMupoBaTh 3HaAHUS O HEMAX U CETAX MUTAHUS, O IPABHUIIE HKOJIOTMYECKON MTHUPaMUIbI,
HAy4UTBCS COCTABIIATh CXEMBI IIEPENAUU BEIIECTB U DHEPIUHU.

O6opynoBaHmne: CTATUCTUYCCKUE JAaHHBIC, PUCYHKH PA3JTUYHBIX OMOIEHO30B, TAOJHIIBI, CXEMBI
MUIIEBBIX LIETIEH B Pa3HBIX SKOCUCTEMAX.

MumeBasi (mpoghuueckan) uenv —psia B3ANMOOTHOIICHHH MEKTY

rpyImnamu OpraHu3MoB (pacTeHUH, KHUBOTHBIX, TPUOOB M MUKPOOPIaHU3MOB) MPU  KOTOPOM
MIPOUCXOUT MEPEHOC FIHEPTUH IMYTEM MOEAaHUs OJHUX 0COOeH TpyruMu.

OpraHu3mbl MOCIEIYIOIIETO 3BEHA MMOEIAI0T OPTaHU3MBbI ITPEIBIYIIET0 3BeHa, U TAKUM 00pa3oM
OCYIIECTBIISIETCS. LIEMTHOM IEepPEeHOC SHEPrUM U BEIECTBA, JISKAIIMA B OCHOBE KPYroBOpOTa
BelIeCTB B npupoje. [Ipu kaxxaoM nepeHoce OT 3BeHa K 3BeHy TepsieTcs Ooibluas 4acth (10 80—
90 %) moTeHIMAIBHON YHEPIrHUH, PacCEHBAOIICHCS B BHJC Teuia. [lo 3TOM MPUYMHE YHCIIO
3BEHbEB (BHUJIOB) B IIETIM MUTAHUS OIPAaHUYEHO U HE MPEBbIMACT 00bIUYHO 4-5.

IIpaBuio 10%(3axon JIunaemana) - 3T0 IpaBUIIO FKOJOTMYECKOW MTUPAMUIBL.

Omno rnacut: Ha xaxnoe nocienyroliee 38€HO MUIIEBOM Lienu noctynaeT Toybko 10% sneprumn
(Macchl), HaKOTUIEHHOM TPEIBITYIIIMM 3BEHOM.

[IpumeHnsieTcs Tak: y Hac €CTh KaKasi-TO MUILEBAs LENOYKa:

TpaBa — Ky3HeUYHKHU — JIATYIIKA — HATJIS.

N Bompoc " CKOJBKO TpaBbl OBUIO CHEIEHO Ha JIYTy, €clii mpuOaBKa B Bece LAIIM, KOTOpas
MUATAJIACh JITYIIKAMUA Ha 3TOM JIyTy, cocTtaBmwia 1 kr? "(Ipu 3TOM UMeeTcsl B BUAY, YTO HUYEM
JPYT'MM OHA HE IUTAJIACh, a JIATYLIKU €JIM TOJIBKO KY3HEUHKOB, a Ky3HEUMKH TOJIBKO 3Ty TPaBKY).



[Momyuaetcsi, yto 3T0T 1 KT 1 ectb 10% OT 00mIeH Macchl JATYIIEK, 3HAYUT, UX Macca paBHA
osia 10kr, Torma macca Ky3HeumkoB-100 kr, a Macca ChEACHHOW TpaBBI COCTaBWJA IETYIO
TOHHY.

Xon paOoThI:

3amanue 1

HazoBuTe opranu3msbl, KOTOpPbIE JOKHBI OBITH HA MPOIMYIIEHHOM MECTE CICAYIOIIUX MUIIEBBIX
nernei. 3anuImTe 3TH ENH.

3amanue 2.

W3 npeiioskeHHOTO CIHCKA )KUBBIX OPTAaHU3MOB COCTaBUTH TPOPHUIECKYIO CETh: TPaBa, STOTHBIH
KYCTapHUK, MyXa, CHHHUIIA, JISATYIIKA, yXK, 3adll, BOJK, OAKTEpUM THUEHUS, KOMap, Ky3HEUHK.
YKaXuTe KOJTUIECTBO SHEPTHH, KOTOPOE MIEPEXOIUT C OJHOTO YPOBHS HA IPYTOH.

3apanmne Ne 3. CpaBHUTE JBE LIETIM TUTAHUS, ONPEICIUTE YEPThI CXOACTBA U PA3IUUHUS.
1. Kuesep - KposuK - BOJK
2. PacTtuTenbHBIN Omaj — MOKIEBOW YEPBb — YEPHBIN APO3]] — ACTPEO - MEepPETeIIITHUK

BriBoa:

IIpakTnyeckoe 3anaTHe Ne9 PerieHne npakTHMKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJ@aHUN MO
MIEPEHOCY BELIeCTBA M HHEPIMHM B IKOCHCTEMAaX C COCTABICHHEM TpPOQUUECKUX ILened u
UpamMul OMOMacchl U SHEPTUHU.

Heab padorel: Pemenne pacu€THBIX 3ajay IO IEPEHOCY BELIECTBA U SHEPTUU B IKOCHCTEMAX.
TeopeTnyeckas 4acTh

3aKoH MUPAMUAbI FHEPIUH UJIM 3aKOH AeCATH MPOIEHTOB

AwmepukaHckuil yuenslii P. JIungeman chopmynupoBan «3aKoH MUPAMMIBI JHEPrUN» WU
«3aKOH J1ecATH MPOLEHTOB)»  C OJTHOTO TPOPUIECKOTO YPOBHS Uepe3 MUIIEBhIE IIENMU Ha APYTron
Tpouyeckuil ypoBeHb nepexoauT B cpeaneMm okoiio 10% sueprun. Octanbhubie 90% sHEpruu
TpaTsATCs TpHU JAbixaHuW, Ha oOpaszoBanne AT®, koropoe pacxomayercs s MOAJepKaHUSI
KU3HENIeSITENIbHOCTH OpraHu3Ma.

Bomnpocs!
1. Tlouemy, coryiiacHO HpaBHJy 3KOJOTMYECKOM MHpaMUIbl, B HA3€MHOW MMIIEBOM LEmH OT
3BEHa K 3BeHY HaOJII01aeTCsl YMEHbILICHUE YHEPTUn?



ok w

Kak wu3meHsiercs KOJIMYECTBO SHEPrUM B MHILEBBIX IENSAX MpPU MEPEXoJie C OJHOTO
TpO(UYECKOTO YPOBHS Ha APYroit?

Yro Takoe nuiesas 1erb?

Kakune nuieBrle ieny Bl 3HaeTe?

Kak MoxeT y4acTBOBaTh B MUIIEBBIX LIETSIX JAETPUT?

3agaun
CocTaBpTe NUILEBYIO LIETb, UCIOJB3YSl BCEX Ha3BaHHBIX MIPEICTABUTENCH: KpyTHAs XUILHAS
NTHIA, pacTeHue, 0abouka, 3mes, Jarymka. CKOJIbKO SHEPruu MEpPeXOJUT Ha YpPOBEHb
koHcymeHTOB III mopsaka, ecinm 4ucrtas rojaoBas IMEPBUYHAs MPOAYKIUS HKOCHUCTEMBbI
cocrtasisger 10 000 x/[x?
CocTaBpTe NUILEBYIO LIEIb, UCIIOIB3YS BCEX HAa3BAaHHBIX IIPEICTaBUTENICH: JOKAEBON YEPBbD,
JYCHIIA, JTUCTOBOM oOmaj, open, exX. Kakoil M3 opraHM3MOB HCIOJHSAET POJb KOHCYMEHTA
TpPEThEro nopsiaka?
[IpaBuno rnacut: «ronbko 10% SHeprum MOCTymaer oOT KaXAOro MpeIblayIIEro
TPO(UUECKOTO yPOBHS K MOCIEayomeMy». Paccuntaiite BeTMUUHY NEPBUYHON MPOIYKIUU
skocuctemsbl (B k/[k), ecnm Ha ypoBeHb KosoBpaTku nepenuio 3250 k/[x. B mroboit u3
NUIIEBBIX LIENEeH KOJOBpAaTKa HaxoauTcs Ha ypoBHe koHcymeHTa II mopsnka. OObsicHuTe
CBOM PaCUEThI.
[IpaBuno rnacur: «ronbko 10% SHeprum mnocTymaeT OT KaXKIOTO MPEAbLAYIIETO
TpO(UYECKOTO YPOBHS K TMochedyromeMy». PaccuurtaiiTe pasmep NEepBUYHON TOJOBON
IPOAYKIIMU 3KocucTeMsl (B K/[x), ecnu Ha ypoBeHb MbliM nepenuio 28000 k. B no0oit
U3 THILIEBHIX IENeil MbIIIb HAXOAUTCSA Ha ypoBHE KoHCyMeHTa | mopsanka, OO0bIcHUTE CBOU
pacu€Thl.
[IpaBuno rnacur: «ronpko 10% »5HepruM mnNoCTymaeT oOT KaXIOro MPeablAylIero
TPO(HUUIECKOTO YPOBHS K TOCIeAyomeMy». PaccunTaiite kommuecTBO 3HEpruu (B KJ[XK),
KOTOpO€ NEPENAET Ha ypOBEHb KPOJIMKA MPU MEPBUYHOIN rOAOBOW MPOAYKLUUN SKOCUCTEMBI
45000 k/[x. B mo0oif U3 NUIIEBBIX LENEeH KPOJMK HAaXOIWUTCS Ha ypOBHE KOHCyMeHTa [
nopsinka. OOBSCHUTE CBOU PACUETHI.

BriBoja no paGore

IMpakTuyeckoe 3anaTeNe 10 «OTX0IbI MPOU3BOICTBAY

Henab: a) packpblTh COBPEMEHHOE BO3JCHCTBUE 4YelloBeka Ha Ouochepy u mpoOiaembl
YTUIM3ALKU TPOMBILIUIEHHBIX OTXO0/0B; 0) paCCMOTPETh CIIOCOOBI YTHIIM3ALUHU TPOMBIIIICHHBIX
OTXO/IOB

O0opynoBanue: pabouas TeTpajb, KOMIBIOTEPHI C BEIX0I0M B VIHTEpHET

Xoa padoTbl
1. O3HAKOMHTBHCS C TEOPETHUECKUM MaTepUaIoM
2. BEBIOJHUTE 3aaHUs
3. OTBeTUTh HA KOHTPOJIBHBIC BOMPOCHI

3ananue:

1. TlpuBeauTte KOHKPETHbIE IPUMEPHI IPOMBIIIJICHHBIX OTXO/0B 110 CTEIIEHH UX OMACHOCTH.

2. Tloxaxxute B BUJIE CXEMBI JIF000H CITOCO0 NMepepadOTKU WIH YTHUIIU3AINH
MIPOMBIIIJICHHBIX OTXOJ0B.

3. 3anomHuTe TabswMIy 1.

Tabnuua 1. XapaktepucTuku crnoco00B nepepaboTKH 0TX0I0B

No

II.II.

Crnioco0 nepepaboTku [MpeumytiecTBa criocoda Henocratku coco6a
OTXOI0B

1.




1. Yro monumaercs noja nousituem «Peuuxnunr»? Jlaiite moapoOHoe onucaHue mporecca.
2. Tlouyemy BaxkHa BTOpHUHAas nepepadorka orxon0B? [IpuBenute npumepsl.
3. Kaxk paznnuaror MeaunuHckue otxonbl? Kak ux yrunusupyt?
KoHTpoJsibHbIE BONIPOCHI:
1. Yem oTnmyaeTcs yruiau3anus oT nepepadoTKU OTXO/10B.
2. Yro Takoe mpeaBapuTeNbHas COPTUPOBKA 0TX0A0B. Kak ee oCyIecTBUTb.
3. Yro Takoe NUpPOJIU3 U €r0 OCHOBHBIE BU/IBI.
4. Korma yMecTHO MpUMEHSTh KOMIIOCTUPOBAHUE OTXO/IOB.
5. IIpyuHIHUIIBI PaOOTH MYCOPOCIKUTATEIBHBIX 3aBOJIOB M UX YKOHOMHYECKas 3PPEKTUBHOCTS.
6. 3eMenpHas 3achIlKa OTXO/I0B U MPaBUJIa €€ OPraHU3alHH.

IIpakTnyeckoe  3ansatue Nell. BimsiHue CONMATBLHO-IKOJOTMYECKHMX (AKTOPOB Ha
310pPOBbeE YeJIOBEKA

Heasn. UccnenoBanue ypoBHS pabOTOCIIOCOOHOCTH B TMHAMUKE.

N3ydenne ymMcTBEHHOM pabOTOCTIOCOOHOCTH yJamuxcs (CTYA€HTOB) HEOOXOAMMO ISl KOHTPOJIS
3a (DyHKIMOHAJBHBIM COCTOSIHUEM IIEHTPAJIbHON HEPBHOM CHCTEMBI U €r0 M3MEHEHHEM O]
JecTBUEM  Pa3NuYHbIX  (akTopoB. YXyameHue QyHKuumoHanbHoro coctosHus [[HC
MIPOUCXOUT MPU Pa3BUTUU YMCTBEHHOI'O YTOMJICHHMS, CBSI3aHHOT'O C HANpPSKEHHOW U CIOXKHOMU
YMCTBEHHOH paboTOH.

HccnenoBanue mnpoBoAMTCS B Hayajle M B KOHLE 3aHATHSA. YPOBEHb pabOTOCIOCOOHOCTH
OTIpesieNIeTCsl C MOMOIIBI0 METO/a «I03UPOBaHMsS PabOThl BO BPEMEHM» C HCIOJIb30BAHHUEM
KOppPEeKTYypHbIX Tabmu1] AHpuMoBa. JIoCTOMHCTBOM OYKBEHHOTO TECTa SBIISETCS BO3MOXHOCTH
OJTHOBPEMEHHOT'0 00CIeJ0BaHUS OOJIBIIOr0 KOJMYECTBA JIHII.

Ilopsinok npoBeneHust 00cIe10BaAHHUSA.

1. VcobiTyeMbIM pa3faroT OJaHKH TaOIuI U 00BICHAIOT 3a1aHue. CyTh 3aaHUsl - BHUMATEIIBHO
MIPOCMaTpHUBaTh KaXKIYI0 CTPOKY (ClIeBa HaNpaBO, KaK YUTAIOT KHUTY) U BbIYEPKHUBATH OYKBBI
(marmpumep, X OJHOM uepToif, a M - nBymMs yepTamu

2. Otmeuaetcst BpeMsi Hayana paboTsl U naércsa komannaa «Hauamu paboty». Ilo ucreuenun 1
MUHYTBI pa00Ta OCTAHABIMBACTCSA U HAa KOPPEKTYPHOH TalJIMIIE OTMEYAETCS YTOJIKOM MECTO, THe
3acTai curaan «Ctomy;

3. 3agaHue OCHOXKHSETCS - MPOJOJIKATh BHIUEPKHUBAHNE OYKB B MPEXKHEM HOPSAIKE, KPOME TEX
CJIy4aeB, KOT/ia Mepe/i yka3aHHbIMU OyKBaMU CTOST KaKHe-TO JIpyrue (Hampumep, nepen X Oyner
ctosTh B, a mepen U - 6yksa E), couetanue 3Tix OyKB MpeanaraioT NoJ4epKHyTh;

4. B Tedyenne 1 MUHYTBI TPOBOMTCS YCIOKHEHHAsI paboTa MO MPOCMOTPY TaOIHII;

5. IlpoBenenue aHanm3a MAAaHHBIX wHcciefoBaHus. Jns oOpabOTKM KOPPEKTYPHBIX TaOJIuUI
MOJACUYMTHIBAETCS KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB, 3a MEPBYI0 | MUHYTY, BTOpYIO | MUHYTY
1 3a 2 MUHYTHI Bcero. [1o/ICYNTHIBAIOT KOJIMYECTBO MPOCMOTPEHHBIX CTPOK, yMHOXast Ha 40
(xomuyecTBO OYKB B CTPOKE) M MPUOABISIOT KOJMYECTBO HEMmoNHOW cTpoku. [lomydeHHbIe
JTAaHHBIE 3aHOCST B TaOJIHILY.

KonnuectBenHbie mokasarenan paboTocrnocoOHOCTH

KonnuectBo Haugano 3anstus Konen 3angarusa
MIPOCMOTPEHHBIX
3HAKOB MITYK % MITYK %

[lepBas 1 munyTa

Bropast 1 munyta




Bcero 3a 2 MuHyTHI

KauyecTBenHbIe TTOKa3aTeIn pa6OTOCHOCO6HOCTI/I

Hauano 3austus Komnern 3ansatus

KonndecTBo qomynieHHBIX OMIHO0K
mrtyk | Ha 100 3nakoB | % | mtyk | Ha 100 3HakoB | %

IlepBas 1 munyta

Bropas 1 munyra

Bcero 3a 2 MuHyTHI

IIpakTnueckoe 3ansitue Ne 12. buorexHo/iorusi Kak Hayka M Npous3BoaAcTBO. OCHOBHBbIE
HANpaBJIeHUs] COBPEeMEHHOI OMOTEXHOJI0THH

TeMa5.1.5HOTEXHOJIOTHH B :KU3HHU KAKIOI0
Hean 3ansaTus: O3HaKOMIICHUE C TIOHATHEM «OMOTEXHOJIOTHS»; PACCMOTPEHHE OCHOBHBIX chep

eé MPAKTUYCCKOro NIpUMCHCHHUS.

3ananme 1: U3yuuts yueOHbII MaTepua.

1.IToasaTtre 0 OMOTEXHOJIOTUH, 1IEJIH U 3a4a4n

2. Drtanbl CTaHOBIICHUS] OMOTEXHOJIOTHH.

3. OO6BEKTHl OMOTEXHOIOTHH.

4. CBs3b OMOTEXHOJIOTUH C JPYTUMH HAyKaMH.

5. Buasl OMOTEXHOIOT Mt

6IIpupona u MHOrooOpa3ue GMOTEXHOIOTHUECKUX MPOIIECCOB

7. IlepcrieKTUBBI pa3BUTHS OMOTEXHOJIOTHH.

Bonpocsl

1.IIpuBeaute onpeaeneHus TEPMUHA «OUOTEXHOIOTUSY.

2.Ilepeurcnute NPeANOCHIIKM PAa3BUTHS OMOTEXHOJIOTUH KaK HAYKH U C(epbl MPOU3BOCTBA.
3.IlosicauTte npenmyniecTBa OMOTEXHOJIOTUY Mepe]] TPAAUIIMOHHBIMU BUAAMH TEXHOJIOTHH.
4.PaccMoTpHTE OCHOBHBIE I'PYIITBI OMOJIOTMYECKUX OOBEKTOB, IPUMEHSAEMBIX B OMOTEXHOJIOTHH.
S.Ilepeuncnure U 0XapaKTepU3yUTe ATAIbl CTAHOBICHUS OMOTEXHOJOTUH KaK HAYKH.
6.0xapakTepu3yiTe 00J1IaCTH MPAKTUICCKOTO MPUIOKECHHUS OMOTEXHOJIOTHH.
7.IIponmmocTpupyiiTe reHETHYECKYIO CBA3b OMOTEXHOJIOTHH C APYTUMU HAYKAMHU.

8.IlosicuuTe BKJIaJ MUKPOOMOJIOTUY B Pa3BUTHE COBPEMEHHON OMOTEXHOJIOTHUH.

9.IlpuBeanTe MOHITHE MUKPOOPTAHU3M, YHCTAs KYJIbTYpPa, IITAMM.

10.0OxapakTepusyiiTe 3HaU€HUE WHKEHEPHOW SH3UMOJIOTHH JIJIsi PA3BUTHs OMOTEXHOJIOTUH.
11.ITosicHUTE pOJIb FT€HETUYECKON MHKEHEPUH B CTAHOBJIEHUH COBPEMEHHON OMOTEXHOJIOTHH.
12.006bsicHUTE, B UYEM COCTOUT BKJIAJ KIETOUYHON MH)XEHEPUH B (OPMUPOBAHUU OMOTEXHOJIOTUU
KaK HayKH U cepbl IPOU3BOJICTBA.

13.IlpuBenure U OXapakTEpPU3YHTE OCHOBHBIC BHUIBI KiIacCU(MUKAIUN OHOTEXHOJIOTUYECKHUX
IIPOLIECCOB.

IIpakTnueckoe 3ansiTue Ne 13 Keiicbl Ha aHaM3 uHGoOPMaMU 0 HAYYHBIX JOCTHKEHUSIX B
00J12CTH reHeTHYEeCKUX TEXHOJIOTHIi, KIIeTOYHO! WHKeHePHH, MMIEeBbIX OMOTEeXHOJIOTHid.
Tema5.1.5M0TEXHOJOrMH B KU3HH KAKIOIr0

Heap. M3yunts nHQOpMALIUIO O HAYYHBIX JOCTIDKEHUSX B 00JaCTH T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOM WHKCHEPUH, MUIIEBBIX OMOTEXHOIOTHI U e€ 3aimTa



Xo1 3aHATHUS

1.3amuTa keiica

Huckyccus

1.Kakas rimaBHas 1eiib KI€TOYHOW UHKEHEPUU?

2.Kayroopoiib urpaet reHHas HHKeHepus B OMOTeXHOJIOTHH?

3. B uem mpenmyIiecTBo mporecca CHHTE3a TeHOB?

4.KakoBbl IEPCIEKTUBBI TEHHON MH)KEHEPUH YEJIOBEKa?

5. KakoBbI mepCcneKTUBB OMOTEXHOJIOTHUH B TTUIIIEBON MPOMBIIIJICHHOCTH ?

6.UT0 Ha3bpIBaOT pallMOHAIBHBIM TUTAHUEM?

7.4T0 nipeAcTaBiseT coOO0H MUIIEBOM parioH?

8.B pe3ynpTraTe uero BO3HUKAET OKUPEHHE?

9.Kakyro nuiy Ha3bpIBatoOT noJsie3Hon? [IpuBenure npumep 310pOBOro MEHIO.
10.CoBpeMeHHOE COCTOSTHUE U MEPCTIEKTUBBI Pa3BUTHUS MUIIEBON OMOTEXHOJIOTHH.
11. IlpumeHeHne NHIIEBBIX 100ABOK U WHIPEIUEHTOB, IMOJYYEHHBIX OHWOTEXHOJIOTMYECKUM

MyTEM.

IIpakTnyeckoe 3ansitue Ne 14 PaspuTne mnpOMBINLICHHOH ~ OMOTEXHOJIOTMM M eé
NpPUMEHEHHEe B JKM3HH YeJOBEKa, MOMCK M aHAJIU3 HHQPOPMALUM M3 Pa3JIUYHbIX
HCTOYHUKOB(HAYYHAs U y4eOHO-Hay4YHasl JUTepaTypa, CpeAcTBa MaccoBoi mHopManum,
cetb UHTEpHET U Apyrue).

Heab. M3yunts nHGOpPMAIIIIO O Pa3BUTUHU MPOMBIIUICHHONH OHOTEXHOJOTHH U €€ IPUMCHECHHE B
YKU3HH YEJIOBEKA.

1.3amura kelica

Huckyccus

1.Kakue Haykn 00beIMHSIET TPOMBIIIICHHAS OMOTEXHOIOTHs?

2.Kak npou3Bo/icTBa B3aUMOJEHCTBYIOT C OKPYXKalollen cpeaou

3.B dem 3akitouaeTcst CMbICT O€30TXOAHONW TEXHOJOTUHU MOJTYYSHHUSI TOTOBOTO MPOIyKTa?
4.Kakue MNpOAYKTHl MOXHO IOJYYUTh Ha MPOMBILUICHHBIX MNPEAUPUITUSAX B pe3yJbTare
MIPUMEHEHHSI COBPEMEHHBIX OMOTEXHOJIOTHI1?

5..TexHonorust —310?

BoiBoabI.

IIpakTuyeckoe 3anaTHe Ne 15 DTHYeckHe acnmeKTbl Pa3BUTHSL OMOTEXHOJOTHH W
NpUMeHeHHEe UX B KU3HU YeJI0BeKa

Ilenb: TpoBecTH aHAIM3 AaCIEKTOB  PAa3BUTHUSI HEKOTOPBIX  HWCCIICIOBAaHWA B
OMOTEXHOJIOTHH.

O06opynoBaHue: TEOPETUICCKUN MaTepUal 1Mo TeMe, KapTOUYKU-3aJaHHUS.
XoJ paboThl.
3anganue 1.
Bapuant 1. M3yuute TteopeTuyecKkuid maTtepuan mo Teme «bBHOTeXHONOTMH — 3TO...» U
3aMOJIHATE TAOJIHILY:

Bug GuorexHonoruu [lenp naHHOrO HANPaBICHU Kpatkwuii 0630p mpodiaembl

Bapuantr 2. M3yuure Teoperuueckuii MaTepuai mo Teme «KIIOHMpOBaHHME» W 3arOJHHTE
Ta0JIHILY:

Bun 6uorexnonoruu Ilenp naHHOTO HaAIPaBICHUS Kpatkwuit 0630p mpoGiaemsl




3aHaHI/Ie 2. C,uenaﬁTe BBIBO/JIbI 00 ATUYECKHUX Hp06HCMaX OMOTEXHOJIOTUH U NPpUMCHCHUC UX B
KU3HHU YCIIOBECKa

IpakTuyeckne 3ansaTust Ne 16 - 17 Pa3Butue OGHOTEXHOJOTUN ¢ MPUMEHEHHEM TEXHHUYECKHUX
cucreM (Omounxenepus, OnonnpopmaTrka, OMOHUKA) U UX IPUMEHEHHUE B KHU3HH YeJIOBEKa
Heab. M3yunts uHOpMaIMiO O pa3BUTHU OMOTEXHOJIOTHH C TPUMEHEHHEM TEXHUYECKUX
cucreM (OmouHxeHepus, 6uonHdopmaTuka, OMOHUKA) U MX NPUMEHEHHE B JKU3HU 4YEJIOBEKa,
PaccMoTpers yCTpOMCTBO KMBBIX OPraHU3MOB B NPHUPOJAE, KOTOPbIE YEIOBEKAa HCIOJIB3YET B
CBOEH KU3HU. BBIICHUTB, KaK 4EJIOBEK UCIOJIb3yeT HAYKy B CBOEH KU3HU.

[IpenMer wuccnenoBaHus: 3HAHUS O TPUPOJIE, HCIOIb3yeMble YEJIOBEKOM, MpPH CO3JaHUU
00BEKTOB OMOHUKY B )KM3HH YEIOBEKA.

1.3ammTa kefica

Huckyccus

1.A kakuMu MPUOOPaMH U UHCTPYMEHTAMH, CO3JJaHHBIMH TIPUPOION, MBI TOJIB3yeMCs Toma?
2.MoseT 1 4eoBeK 000UTUCH 0€3 ITUX UHCTPYMEHTOB?

3. Kakoii 103yHT OMOHHUKHN?

4. Korna cpopmupoBanace Hayka OnoHHKa?

5. Kakoit ecth cuMBO Y OMOHHUKH?

6. Koro MoxHO CYMTAaTh OCHOBOTIOJIOKHUKOM OHMOHUKH?

[IpuBeauTe mpuMepsl KOT/Ia YEIOBEK CO3AaET TO, YTO IPUHOCHT MOJIB3Y.

Wnes npuMeHeHus: 3HaHUM O KUBOW MPUPOAE [l PEeLICHHs] MHKEHEPHBIX 3a]1a4 NMPUHAIIICKUT
Jleonapno na BuHuM, KOTOpBIA NBITAICS MOCTPOUTH JIETATENbHBIM ammapar C MallyluMu
KpBUIBSIMH, KaK y MNTUL: opHUTOonTepa. Ilocne BHUMATENBHOrO HW3Y4EHMs TIOJE€Ta MTHIL,
Jleonapno na Bunum cripoextupoBan cBoro nepByro (1485—-1487 rr.).

1.pakoBHHA YIUTKHU - 3TO CAMOOXJIAXKTAIOITUICS JIOM;

2.X000T cioHa - poOOTU3NpPOBaHHAS PYyKa;

3.KpbUIbsl CTPEKO3BI - COBPEMEHHBIE IPOHBI;

4.popma MOJBOIHBIX JOJOK KOMHUPYET MO (hOopMe MOPCKUX MIICKOMHUTAOIINX;

5. MEAMIIMHCKHE IIIPULIBI - KOMUPYIOT YKYC OCBhI MJIU TTYEJIbL.

6. 3actéxka-monuus. Takoe nzoopereHre XX Beka, KaK 3aCTEKKa «MOJHUS», ObLIO CAENAaHO Ha
OCHOBE CTPOEHHS Iepa NTHULBI. BopoiKK repa pa3IuyHbIX MOPSAJIKOB, OCHALLEHHBIE KPIOYKaMHU,
o0ecrneynBaroT HaJiexHoe cleruieHne. CunTaercs, 4To NepBblid MPOTOTHUIT «MOJIHUMY pa3padoTan
aMepUKaHCKUN HH)KeHep-uzobperarens Yutkom6 Jleo kancon, 3amareHTOBaB €ro 7 HOSOps
1891 rona 3a Homepom 504038 kak «3acTéxky ans oOysBmu». Ilybmuke 310 M300pereHue ObLIO
npeactaieHo B 1893 romy, 0JHaKO OHO OKa3ajaoCh CIOXKHBIM B U3TOTOBJICHUH W HEHAJAEKHBIM.
B Hamiell )Ku3HU 3aCTEXKa «MOJIHUS» 3aKPENWIACh IPOYHO M KaKIbIH U3 HAC MMEET ONEKAY C
TaKOW 3aCTEXKKOM.

7. JIunyuka. HIBeitnapckuii unxenep Jxopmx ae MecTpaib 4acTo Tyisul co cBoeil cobakoi u
3aMeTUJI, YTO K €€ ILIEPCTH MOCTOSHHO MPWJIMIAIOT KAaKUe-TO HETOHSATHbIE PAacTEeHUs. YCTaB
MOCTOSIHHO YHUCTUTh CO0aKy, WH)KEHEp pPeIlW BbUICHUTh HPUYMHY, [0 KOTOPOH COpPHSAKU
npuiunatoT K mepctu. Mccienosas B 1955 rony ¢eHomeH, OH OnpeaeNuy, 4TO MPUITUTIaHUC
BO3MOKHO Ojarojmaps MajJeHbKHUM KpIOUYKaM Ha IUIOJAX JYPHHUIIHUKA (TaK HA3bIBA€TCSA 3TOT
COpHSIK, peneiiHuka). B pe3ynbraTe HHXEHEep 0CO3HANl BaKHOCTD CIIEJIaHHOI'O OTKPBITHS U Yepes
BOCEMb JIET 3alaTeHTOBAN YAOOHYIO «JIMIYYKy». B pe3ynbraTe MH)KEHEp OCO3HAN Ba)KHOCTh
CEJIAaHHOTO OTKPBITUS U Yepe3 BOCEMb JIET 3alaTeHTOBaJ yI00HYI0 «Junyuky» Velcro, kotopas
CErOHs IIMPOKO UCTOIb3YETCs IIPU U3TOTOBJIEHUU OJEXKIbI.

8. Jlotoc u cynepkpacka. HaBepHsika Bbl HHOT]a 3aMEYalid, YTO JICTIECTKH JIOTOCA BCEr/la YHCThIE
U KpacuBble. JTO NPOUCXOAUT M3-32 CIELMAIBHOIO IIOKPBHITHS Ha JENecTKaX, KOTOpOE He
MO3BOJISIIOT YacTUIAM Tpsi3M W TBUIM NPWIMOHYTh K LBETKY. Hemenkas kommnanus ISPO,
MIPOU3BOAIIAS] KPACKH, MOTPATHIIA HECKOJIBKO JIET Ha M3yYEeHUE JaHHOTO (peHOMEHa, IOCIe Yero
co3/ajla MHHOBAlIMOHHYIO MPOAYKIUI0. Eciiu BbI pemmre MOKpacuTh JOM TaKOW Kpackoi, TO
HaBcerga 3al0ymere o ero Moiike. BrepBble 3(@exT noToca OTKpbUT HEMEUKUWH OOTaHUK,



npodeccop bonnckoro ynusepcutera Bunbrensm baptiort B 1990-x rogax.

9.0qHuUM U3 TEpBBIX MAMSITHUKOB apXUTEKTYpHOW OHOHUKM sBIseTcs OildeneBa Oamrns,
OMOHMYECKUI TPUHIMII KOTOPOH BOIUIOIIEH B ee KOHCTpykuuu. Koncrpykuus DiideneBoit
OalIHN MMEET CXOHOE CTPOCHHE ¢ OEpIIOBOM KOCTBHIO YEJIOBEKa, W Oyiaromapsi 3ToMy obJagaer
JIOCTATOYHOM IPOYHOCTHIO.

BriBoabI

6. IlppMepbI OLEHOYHBIX CPEICTB /ISl NPOBEACHHUS TPOMEKYTOYHOM aTTECTALNH

6.1. TemaTHYeckHe TeCTOBLIE 3aIaHUSA
Pa3znen 1. Knerka - cTpyKTYypHO-()YHKIMOHAJIBLHAS eIMHUIA 5KUBOT0
1. B kakoit mepuoj MUTOTHYECKOTO IHKJIa yaBauBaeTcs konuaectso JJHK?
1) B npecunTeTnyeckuii nepuo;
2) B cuHTeTHUECKUH TIEPHO/T;
3) B nocTcunTeTHYECKUI TTEPUOT;
4) B meTadase.
2. B xakoif nepro/1 IpOUCXOJUT aKTUBHBINA POCT KIETKH?
1) B mpecuHTETHYECKHIA TIEPUO/T
2) B cuntetnueckuii mepuo;
3) B nmocTcuHTeTHYECKUI TTEPUOT;
4) B meradase.
3. B kakoii nepuo >KM3HEHHOTO IMKJIa KiIeTka nuMeeT Habop xpomocom u JIHK 2ndc u
TOTOBUTCS K JCIICHUIO?
1) B npecunTeTHUECKHIA TEPHO/;
2) B cunTeTnueckuii nepuon;
3) B nmocTcuHTETHUECKHIA TEPHO/;
4) B meradase.
4. B kakoil mepuoJ MUTO3a HAYMHACTCA CIHPAIU3AIUSI XPOMOCOM, PACTBOPSETCS sAepHas
o0oJtouka?
1) B anadase;
2) B nmpodase;
3) B renodase;
4) B meTadase.
5. B kakoii meprog MUTO3a XpOMOCOMBI BEICTPAUBAIOTCS 10 SKBATOPY KIETKU?
1) B mpodase;
2) B metagase;
3) B anadase;
4) B tenogase.
6. B kakoii mepuox MHUTO3a XpOMAaTHIbl OTXOAAT JApPYyr OT Jpyra U CTaHOBSTCS
CaMOCTOSITEJIbBHBIMA ~ XPOMOCOMAaMHU?
1) B mpodase;
2) B mertadase;
3) B anadase;
4) B tenogase.
7. B xakue nepnoasl MUTO3a KoimdecTBO xpomocoM u JIHK paBHo 2n4c?
1)B mpodasze;
2) B meTadase;
3) B anadase;
4) B renodase.



8. B kakoii nepuos Muto3a konuuectBo xpomocoM U JIHK paBHo 4ndc?
1) B mpodase;
2) B metadase;
3) B anadase;
4) B Tenocgase.
9. Kak naswiBaeTcs HeakTuBHas 9acth JJHK B kineTke?
1)XpomaruH;
2) DyxXpoMaTuH,;
3) 'erepoxpomatus;
4) Bes JIHK B kiIeTKe aKTHBHA.
10. B xakue nepros! KIETOYHOTO IHKIIa KonmdyecTBo xpomocoM U JIHK B kitetke paBHo 2n4c?
1) B npecunTeTHYECKHIA TIEPUOS;
2) B KOHIIE CUHTETUYECKOTO NEPUOJIA;
3) B mocTcuHTETHYECKUIA TIEPHOT,
4)B mpodase;
5) B metadase;
6) B anadase;
7) B Tenodase.

Paznen 2. CtpoeHue U (pyHKIIMU OPraHU3Ma.
Tema 2.3. OHTOreHe3 pacTeHuii, ’)KUBOTHBIX H YeJI0BEKA

11. CxonbKo cemsi3a4yaTKOB MOXKET ObITh B IecTUke?
1) Becerna omum;
2) OOBIYHO paBHO KOJIMYECTBY CEMSIH;
3) OOBIYHO paBHO KOJIUYECTBY IUIOOB;
4) PaBHO KOJIMYECTBY NIECTHUKOB.
12. IiBeTok — opraH 0ecmojoro M MOJOBOrO0 pa3MHOXeHHs. B yem mpossnsercs Oecmonoe
pa3MHOKEHHE?
1) B obGpa3oBanuu cemsiH;
2) B o6pa3oBanu# IJ10/10B;
3) B o6pa3oBanuu cmop;
4) B o6pa3oBaHUU raMer.
13. Kakue gactu nBeTKa 00pa3yroT OKOJOIBETHHK?
1) Yameuka U3 4yalieauCTHKOB,;
2) BeHuuK U3 J€NECTKOB;
3) Yamreuka v BEHUUK;
4) Yameuka, BEeHUUK, aHAPOLIEH U THHELIEH.
14. Yem mipescTaBieH MYXCKOM raMeTO(UT IIBETKOBBIX PACTECHUIT?
1) COBOKYMHOCTBIO THIYUHOK;
2) [IpIIBIEBBIM  MEIIIKOM;
3) Mukpocmopoii;
4) I1pLBIIEBBIM 3€PHOM.
15. Yem npencraBiieH )KEHCKUN raMeTO(QUT LIBETKOBBIX PaCTECHUN?
1) [ectuxom;
2) 3aBs3bI0 MECTUKA;
3)Cemsi3avyaTKkom;
4) 3apoIbIIIEBBIM MEIIKOM.
16. Yto obpasyercs U3 OMI0A0TBOPEHHOM SilieKIeTKH?
1) Cewms;
2) Inox;
3) 3apossiin ceMeHw;
4) DHIocnepM.



17. Yro obpasyeTcs U3 OII0I0TBOPEHHON IIEHTPATBHON KIETKU?
1) [Tnox;
2) Cewms;
3) 3apobIin ceMeHH;
4) DHpmocnepM.
18. Yto oOpasyeTcs n3 HHTETYyMEHTOB?
1) OKOJIOTUIOTHUK;
2) CeMeHHasl KOXYypa,
3) DupocnepwM;
4) Cems0omnH.
19. U3 gero oOpa3zyeTcsi OKOJIOIIOTHUK?
1) 3 uHTETYMEHTOB;
2) U3 cTeHoK 3aB3H;
3) Uz mectuka;
4) U3 uBeronoxa.
20. KTo OTKpBII IBOMHOE OTUIOJOTBOPEHUE?
1) C.I'. HaBamuH;
2) N.B. MuuypuH.
3) H.W. BaBuios;
4) T. Meunes.

Pa3znen 3. Teopus 3Bos1I0IIUN
Tema 3.1. UcTopusi 3BOTIOLMOHHOTO y4eHUsi. MUKPOIBOIIOLHS.
21. Y.]lapBuH COBEPIINUI KPYTOCBETHOE MyTEIIECTBHUE!
1) B 1831 — 1836 roast.0;
2)B 1841 — 1846 ronpr;
3)B 1851 — 1856 roxwr;
4)B 1865 — 1870 ronpl.
22. HampapnstoumM  (akTopoM TpH CO3MAHUHM TOPOJ JOMANIHUX JKUBOTHBIX W COPTOB
KYyJIbTYPHBIX pacTeHuii JlapBuH cuuTai:
1)3MeHunBOCTS;
2)HacnencTBeHHOCTb;
3)EcTecTtBenHbIit 0TOOD;
4)UckyccTBEHHBIN OTOOP.
23. Hampasnsromum (hakTopoM, 00ECTICUMBAIOIINM TOSIBIICHUE MPHUCIIOCOOJICHHOCTEH K cpele
obutanus, JlapBuH cunTa:
1) U3MeHuYnBOCTS;
2) HacnencTBEHHOCTD;
3) EctectBenHsIi 0TOOD;
4) UckyccTBeHHBIH 0TOOP.
24. B oCHOBE €CTECTBEHHOT0 0TOOpa 1o J[apBUHY JIEKUT:
1) Pa3zmHOXeHHE B TEOMETPHUYECKON IPOTPECCUH;
2) HacnencTtBeHHOCTB;
3) U3MEHYHMBOCT®;
4) bops0a 3a cyIiecTBOBaHHE.
25. Kuura [lapBuna «IIporcxoxienue BUOB ITyTEM €CTECTBEHHOTO 0TOOpay BBIIILIA:
1)B 1831 rony;
2) B 1836 rony;
3) B 1859 rony;
4) B 1882 rony.
26. Ydensli, e1Ba He oniepeuBIInid JlapBuHa B OTKPBITUN ABMIKYIIIUX CUJT BOJIIOIIMH:
1) A.Younec;



2) Y.Jlaitens;

3) XK.b.Jlamapk;

4) K.JIlunnei.
27. AHTIMIACKUN  y4YeHBIH, BBINAIOIIMHCSA TE€OJOT W HATypaJuCT, JIOKa3aBIIWWA, 4TO
Te0JIOTUYECKOe CTPOCHUE HAlllel IJIAHEThl MOCTOSTHHO MEHSETCS B PE3yabTaTe €CTeCTBEHHBIX
MIPOLIECCOB M OKa3aBIINK OOJIbIIOE BIIMSHUE HA MUPOBO33peHHe [lapBuHa:

1)A.Yomnec;

2)4.Jlaitens;

3)X.b.JIamapk;

4)K.®.Pynre.
**28. OCHOBHBIE JIBIKYIIUE CHIIBI SBOJIIOINH 110 J[apBUHY:

1)BayTpenHee cTpeMieHUE K CaMOYCOBEPIIICHCTBOBAHHUIO;

2)HacnencTBeHHOCTD;

3)13MEeHYNBOCTH;

4)YmpakHeHUE WK HE YIPAKHEHUE OPTaHOB TI0]] BIUSHUEM CPEJIbI;

5)EctecTBeHHBI 0TOOD;

6)Ilepenaya mo HacIeACTBY OJArONPUOOPETEHHBIX MO BIMSHUEM CPEIbl IPU3HAKOB.
**29. InuaHas mes y xupada no apBuHy nosiBuiIach B pe3ysbrare:

1) BHyTpeHHero cTpeMieHus K CaMOyCOBEPIIEHCTBOBAHUIO;

2) HacnencTtBeHHOCTH;

3) UsmenunBocTy;

4) YnpakHeHUs TOJ] BIUSHUEM CPEJIbI;

5) EctectBenHoro orbopa;

6)Ilepenaun no HacneACTBY OJArONPHUOOPETEHHBIX O] BIUSHUEM CPellbl MPU3HAKOB.
**30. YueHsle, MPUHSBIINE aAKTHBHOE YUaCTHE B paclpocTpaHeHnH unei JlapsuHa:

1) A.Yonnec;

2) K.JIunseii;

3) XK. b. Jlamapk;

4) A. Beiicman.

IIpumeuanue: Boripockl momedeHHbIE 3BE3/10UKaMU, yKa3bIBalOT HAa BEIOOP OoJiee 0JTHOTO
OTBeTA.

Tema 3.3. IIponcxoxkaenne 4ea0BeKa - aHTPOIOTreHe3.
31. OOBACHAT TPOUCXOXKICHNUE YEIOBEKA C TIO3UITUH KpeallnoHu3Ma:
D)K. JIunsnei;
2)K.b. Jlamapk;
3)4. {apBuH.
4)D. DHremnsc.
32. [lomecTui yenaoBeKa B TPYIIy TPUMATOB, HO HEBEPHO OOBSCHII IBUKYIINE CHIIBI:
Y. JapsuH;
2) XK.b. Jlamapk;
3) @. DHrenkc;
4) K. JIunuei.
33. IlomecTun yenoBeka B TpyIIly IPUMAaTOB U MpUBEN yOeAUTENbHBIE TOKA3aTEIbCTBA B MOJIBb3Y
POJICTBA YEJIOBEKA M YEJIOBEKOOOPA3HBIX 00E3bsIH:
Y. JapsuH;
2)K. JIunsueii;
3)K.b. Jlamapk;
4)®. DHrensbc.
34. Packpblil 3HaU€HHE COLIUATIBHBIX (PAKTOPOB B SBOIIOIMH YEJIOBEKA:
1)®. DHrenbc;



2)X.b.JIamapk;
3)4. lapBuH.
4)K. Jlunneit
**35. PynuMeHThl, T0Ka3bIBAIOIINE POJICTBO YEJIOBEKA M MIICKOTTUTAIONINX JKUBOTHBIX
1) Poxxnenue pebeHKa C  XBOCTOM;
2) Konmuuk 13 4—35 1O3BOHKOB;
3) Pa3BuTHE CHIIBHOTO BOJIOCSIHOTO ITOKPOBA HA TEJIE;
4)Poxxnenne pebeHKa ¢ JOTMOTHUTEIHHBIMU TTAPaMHU COCKOB;
5) JlapBuHOB Oyropok Ha YIIIHOH paKOBHHE YeJIOBEKa;
6) CWIIBHO pa3BUTHIC KIIBIKH.
**36. ATaBU3MBI, IOKA3bIBAIOIIME POJICTBO YEIOBEKA U MIICKONUTAIOMINX KHUBOTHBIX
1) Poxnenue pebeHKa C XBOCTOM;
2) Konmuuk u3 4—>5 N03BOHKOB;
3) Pa3BuTHEe CHILHOTO BOJIOCSHOTO ITOKPOBA Ha TEJIE,
4) Poxxenue pedeHKa C I0NOJHUTEIbHBIMU TapAMH COCKOB;
5) JapBuHOB OYrOpOK Ha yIIHOW PaKOBUHE YEJIOBEKa;
6) CHIIBHO pa3BUTHIC KIIBIKU.
37. AtaBu3MaMu Ha3bIBAIOT:
1) SIBneHune peyKIMK OpraHoOB, YTPATUBIIUX CBOE 3HAUCHMUE;
2) Mopdoduzuonoruueckue npeodpa3oBaHus, yIpoLAOIe OpraHu3alluio;
3) Ciiydau Bo3BpaTa K MpU3HAKaM MPEAKOB;
4) Mopdoduznonoruueckue mpeodpa3oBaHus, MOBHIIIAIOIINE YPOBEHb OPraHU3AIINH.
38. PynumeHTaMu Ha3bIBAIOT:
1) SIBneHue penyKIMKu OpPraHOB, YTPATUBIIUX CBOE 3HAUCHHUE;
2)Mopdodusrnonorudeckue nmpeodpa3oBaHus, YIIPOIIAIONIIUES OPTaHU3AIIHIO;
3) Cnyyau Bo3Bpata K MpU3HAKaM MPEIKOB;
4)Mopdodusnonornyeckre mpeodpa3oBaHus, MOBHIIIAIONINE YPOBEHb OPTaHU3AIUH.
**39. K counanbHbiM (hakTOpaM OTHOCSATCS:
1)HacnencrtBenHasi ”3MEHUYNBOCTB;
2)TpynoBasi 1eATeIbHOCTB;
3)EcTecTBeHHbI 0TOOD;
4)Peun;
5)O061ecTBEeHHBIN 00pa3 KU3HU;
6)130m111151, TOMYJIALMOHHBIC BOJIHBI U Apeii( TeHOB.
**40. K genmoBexooOpa3HbIM 00€3bsTHAM OTHOCSIT:
1) ['u660Ha;
2) Opanryrasa;
3) ummnanze;
4) T'opunny;
5)MapThIKy.
IIpumeuanue. Borpockl momMedeHHbIe 3BE3I0UKAMH, YKa3bIBaIOT Ha BEIOOp OoJiee 0 JHOrOo
OTBETA.

Pa3nea 4. Jxonorus
Tema 4.1. Dxosoruvyeckue (pakToOpbl U cpeabl :KU3HH.
41. TepmuH «konorus» B 1866 1. mpeyIoxKuiI:
1) XK.b. Jlamapk;
2)Y. lapBuH;
3)2. I'ekkens;
4)B.H. Cykaues.
42. BepHoe omnpeseneHue:
1) Oxonorus — Hayka, U3ydarolas *K1Bble OpraHU3MBblI;



2) DKonorus — Hayka, u3ydarouiasi cpely 0OOUTaHHs XKHUBBIX OPIaHU3MOB,;
3) Dkosorus — Hayka, U3y4darolas BOIpPOCkl OXpaHbl IPUPO/IbI;
4) Dkonorus — HaykKa, U3ydaroliasi B3aMMOOTHOIICHHUS KUBBIX OPraHU3MOB JPYT C

JIPYrOM H CO Cpeoi OOUTaHMs.

43. Tlpennpustue, UMEIOIIEEe OYUCTHBIE COOPYKEHHSI, PEKOMEHIYETCSI CTPOUTh:

1) Ha 6epery B ropose;
2) Ha Gepery BbllIe TOpOa;
3) Ha Gepery Hike ropoa;
4)JIyu1ie HE CTPOUTS.

44. BepHoe omnpe/eneHue:

1) Dxonorudeckue GakTopsl — (HAKTOPHI CPE/IbI, BO3ACHCTBYIONINE HA OPTraHU3M;
2) Dkonornyeckne PaxkTopbl — (HaKTOPBI HEKUBOU MTPUPO/IBI, BO3JICHCTBYIOIINE HA

OpraHu3M;

3) Oxonoruveckne (akTopbl — (GAKTOPhl KUBOW MPHUPOJBI, BO3JACHCTBYIOIIME Ha

OpraHu3M;

4) Dxonornyeckne PakTOpbl — aHTPOIIOTEHHBIC (PAKTOPHI, BO3JEHCTBYIOIINE HA

OpraHu3M.
**45. K abnotnyeckuM GakTopam OTHOCSTCS:
1) Csger;
2) Cwmor (3arpsi3sHeHHE aTMOc(epbl) HaJl TOPOIOM;

3) IloBeIIeHHBINH ypOBEeHb paguanuu B 30He YepHoObuTECKOM ADC;

4) Ba>)xHOCTh BO31IyXa.
**46. K Onotnueckum (GpakTopaMm OTHOCSTCS:
1) BHyTprBHOBbIE B3aMMOOTHOLIEHHUS;
2) MexBUI0BbIE B3aMMOOTHOIIICHHS;
3) AHTpOTIOTeHHOE BIHSHHE,
4) ConéHoCTh BOJBI B MODE.
**47. K aHTponoreHHbIM (haKTOpaM OTHOCSTCS:
1) Ocymenue 6070T;
2) CmMor (3arpsi3HeHHe aTMOc(epsl) HaJl TOPOJOM;
3) [IpompbIinieHHOE 3arpsi3HEHNUE BOJJOEMOB;
4) Con€HOCTh BOJIBI B MODE.
48. OrpannunBaromuii paktop (onpeaeiieHue):
1) 3nauenue (akropa, HHTEHCUBHOCTb KOTOPOTO
BBIHOCITUBOCTH;
2) 3nayeHue (akTopa, HHTEHCHBHOCTb KOTOPOI'O
BBIHOCITUBOCTH;

MCHBIIC HHWXKHETO

OoJIbIIIE BCPXHETO

3) CDaKTOp, 3HAYCHHUEC KOTOPOI'O BBIXOAUT 3a MPCACIIbI BBIHOCIINBOCTHU,

4) ®akTop, 3HaUCHHE KOTOPOTO MPUBOJUT K YTHETCHHIO JKU3HEIEATEIbHOCTH.

49. buonoruyeckuit ONTUMYM:
1) Haunyudmee couetanue ycIOBHIA,
2) OnTumanbHOE 3HaYeHHUE OTACNIBHOTO (haKkTopa;
3) OnTtumManbHOE COUYeTaHne OMOTHYECKUX (PaKTOPOB;
4) OntumanbHOE 3HaYeHHE aOUOTUYECKHX (PAKTOPOB.

npezaena

npezaena

IIpumeuanue. Bonpockl momeueHHbIe 3BE3J0UKAMH, YKa3bIBaIOT Ha BEIOOp GoJiee 0JJHOrOo

OTBE€TA.
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50. B ¢opme XxuMHUECKHX CBs3eil 0Opa30BaHHOI'O OPraHUYECKOrO BellecTBa ayOpaBa
aKKyMYJIHPYeT:

1)0,04% >Hepruu COJIHEYHOTO CBETA;

2)1% »Heprum COIHEYHOrO CBETA;

3)5% >Hepruu COIHEYHOTO CBETA;

4)10% sHepruu COJIHEYHOr O CBETA.
51. Pacxomyercs pacTeHUsIMH B IPOLIECCE IbIXaHHS:

1)90% 06pa30BaHHOTO OPraHUYECKOTO BEILECTRA.

2)50% 00pa30BaHHOTO OPraHUYECKOTO BEIECTBA;

3)30% 00pa30BaHHOTO OPraHUYECKOr0 BEIIECTBA;

4)10% 00pa30BaHHOTO OPTraHUYECKOTO BELLIECTBA.
52. DHeprusi COJHEYHOIO CBETa IEPBOHAYAIBHO 3amaceTcss B BHJE XUMHUYECKUX CBs3ed
00pa30BaHHOI'0 OPraHUYECKOro BELIeCTBA:

1) PenynienTos;

2) KoHCyMEHTOB;

3) [IpoayneHTOB;

4) I'erepotpodos.
53. IlepexonuT Ha cleAyroIMii ypoBEeHb MUINEBOM Ienu B (opMme mpupocrta OGuomacchl B
cCpenHeM:

1)100% »HEpruu CheACHHOM MUIIIH;

2)50% sHepruu CheIeHHOMN MUIIIH;

3)10% »HEprum CheASHHOM MHIIHN;

4)1% »Heprum chbeeHHON MUILH.
54. B skocucTeMe MpOUCXOTUT:

1) KpyroBopot BeiecTB U SHEPTUy;

2) KpyroBopot sHeprumu.

3) KpyroBopor BemiecTs;

4) OnHOHAIpaBIEHHBIH MOTOK BEIIECTB U SHEPTHH.
55. DHeprusi COJHEYHOrO CBETa, MpeoOpa3oBaHHAs B OHEPrUI0 XUMHUYECKUX CBsI3ei
OpPTraHUYECKOIo BEIleCTBa:

1) Ilepemaercst 1Mo LENsM MUTAHUS U PACCEHBACTCS MPH ABIXaHWU HA KAXKOM IHIIEBOM
ypoBHe; 2) IIpoucxoaut KpyroBopoT SHEPIUU B SKOCUCTEME;

3)Ocraetcs B hopMe 00pa30BaHHOTO OPTaHUYECKOTO BEIIECTBA;

4) beckoHEYHO MepeaeTcs Mo LEensIM MUTaHMUS.
56. [leTpuTHBIC MTUINEBbIC ST HAYXHAIOTCS:

1)C pacrenmii;

2)C XUBOTHBIX;

3)C penyneHros;

4)C opraHn4ecKkoro BeIeCTBa OTMEPILNX OPraHU3MOB.
57. lenb nutaHus: (UTOIUIAHKTOH, 300IUIAHKTOH, PBIOBI, nenbpuH. Ha mpupoct Omomaccsl
Kaxxgoro ypoBHs mnpuxoautca 10% ot ceegennod numm. Macca genbpuna 50 kr, macca
ChEJICHHOTO (PUTOIJIAHKTOHA!

1)500 kr;

2)5000 xr;

3)50 000 xr;

4)500 000 kr.
58. buomacca KOHCYMEHTOB 2-TO TOpsAKa OOJIbIe OMOMAacChl KOHCYMEHTOB 1-ro mopsijika, a
6romacca KOHCYMEHTOB 1-To mopsika Oosblie yeM Ouomacca MPOAYLIEHTOB, «IIEPEBEPHYTAS
nupamMuia OGMOMacChI:

1)B tynnpe;

2)B Taiire;

3)B Mopsx;



4)Takoro He MOXKET OBITh.
59. Macca kaXJ1I0T0o TIOCIIeIYIOIIET0 YPOBHS B ITUIIIEBOH IIETH MTPOTPECCUBHO YMEHBIIAETC. ITO
MIPaBUIIO:

1) [umesoi nenu;

2)[Tupamuibl OUOMACCHI;

3)[Iupamuiel SHEPTUY;

A)[IumeBBIX CBA3CH.

6.2 KonrpoabHbie padoThI

6.2.1 KonTpoabHast padora Ne 1 « MoJieKyJIsSIpHbIi YPOBEHb OPraHU3alNH KM3HN»
Bapuanr 1.
. XMMHUYECKHE 2JIEMEHTBI YTIIEPO, KUCIOPOA, BOAOPO U a30T HA3bIBAIOT ...
. Paznnums mexny )KMBOM M HEKUBOU IIPUPOJOM BO3HUKAIOT HA ... YPOBHE.
. B cocTaB ropMOHOB IIUTOBUHON KEJIE3BI BXOAUT MUKPODJIEMEHT . ...
. Monekymna reMorno0uHa COEPKUT UOHHI ...
. BemecTBa pacTBOpUMEBIE B BOZE, HAa3bIBAIOT ....
. IIpu mosHOM OKMCIEHUM 1 T. JIMNUAOB BBIACISAETCS ... SHEPTHUH.
. AMMHOKUCIIOTBI, BXOJISIIIME B COCTAaB OEJIKOB, OTJIMYAIOTCSA APYT OT APYTa ...
. [Iponecc pa3pyiieHus: nEpBUYHON CTPYKTYpHI O€JIKa Ha3bIBAeTCA . ...
9. MoHOMEpaMH HYKJIEMHOBBIX KHUCJIOT SIBISIOTCA .. ..
10. Benku, BiIMAOIIME HA CKOPOCTb OHMOXMMHUYECKHX TIPOIIECCOB B  KIIETKE,
Ha3bIBAIOTCSA

0NN WK

11. CTpyKTypHBIi HosIMcaxapuj pacTeHUi .. ..

11. CTpyKTypHBIii NoMcaxapyu paCTeHUN ...

12. Pe3epBHbIii oaucaxapuja )KUBOTHBIX U TPUOOB ....

13. BropuuHas cTpykTypa 0enka mpeacTaBisieT co0oi ...

14. benku aKTUH ¥ MHO3UH BBITIOJHSAIOT ... (DYHKIIHIO.

13. Bropuunas cTpykTypa 0eika npeacTaBisieT coOoH .. ..

14. benku aKTUH ¥ MHO3WH BBITIOJHSAIOT ... (DYHKIIHIO.

15. Tlomucaxapuapl O OCOOCHHOCTSIM MOHOMEPOB OTHOCSATCS K TPYIIe
OMONOIMMEPOB

16. IIpouecc cunteza HoBou 1enu JIHK Ha matpuile Ha3biBaeTcH ...

OHOMIOTUMEPOB.

17.BmecTto TuMuHa B coctaB Hykiieotua0oB PHK Bxoaut a3otucroe ocHOBaHUE ...

18.®parmaent monekynsl JTHK, kogupyrommii ouH NOJUIIENTH]T HA3bIBACTCH. . .

19.BropuuHyto CTpyKTypy B BHJI€ KIIEBEPHOIO JINCTA UMEET MOJIEKYJIA. . .

13. BropuuHas cTpykTypa O6enKa IpeacTaBiseT Co0oH . ...

14. benku akTHH U MUO3UH BBITIOJHSIOT ... QYHKIIHIO.

20.KonnuecTBeHHBIE 3aKOHOMEPHOCTH COZIEPKAHMSI A30TUCTBIX OCHOBAHUM B MOJIEKYJIE
JHK ycranoBu. ..

BapuantNe2

1.Ha aieMeHTapHOM ypOBHE pa3iauyus MEXAy )KMBOM U HEKUBOM MPUPOIOH. ..

2.B cocTaB MoneKyIbl XJI0poduiia BXOIAT HOHBI METaJIa. ..

3.0mpHBIE CTPYKTYPHI XBOIIEH U TUATOMOBBIX BOJAOPOCIICH COMEPKAT COSAMHEHUS. . .
4.bnaroaapst MOABMXHOCTH MOJIEKYJI, BO/Ia MOYKET BBITIOJIHSATS. .. (PYHKITHUIO.

5.11o oTHOLIEHHIO K BOJIE JIMIUIBI OTHOCSTCS K TPYMIIE. .. COCAUHEHU

6.I1pu nonHOM OKHCIIEHUH 1T. YIIIeBOI0OB BBIIESAETCS ... SHEPTUH.



7.11osm0BBIE TOPMOHBI ¥ TOPMOHBI HAIITOYEYHUKOB CUHTE3UPYIOTCS B OPraHU3ME U3...

8.BbICOKOMOJIEKYISIpHBIE OpraHUYECKHE COECIUHEHUs, MOJIEKYJbl KOTOPBIX COCTOSAT W3
00JIBIIOr0 KOJIMYECTBA MPOCTHIX MOJIEKYJI, Ha3BIBAIOT. ..

9.MoHnomepamu OEIIKOB SIBISIOTCA. ..

10.IIpotiecc  BOCCTaHOBIIGHUSI TPHUPOIHONW CTPYKTypbl Oenka 1mocie oOpaTHMOii
JIeHATypalliy Ha3bIBaeTCs. ..

11.CtpykTypHBIil monucaxapui )KUBOTHBIX TPUOOB U TpUOOB. ..

12.0cHOBHOH pe3epBHBI oIMCcaxapul paCTEHU. . .

13.IlepBuuHas cTpykTypa OeyiKa yJaep>KHBACTCS. . .CBA3IMU

14.benky KOJIareH v 3JIaCTHH BBITIONHSIOT. .. (DYHKITUIO

15.benkn M HYKIEWHOBBIE KHUCJIOTHI MO OCOOCHHOCTSIM MOHOMEpPOB OTHOCATCS K
rpymnre. ..OMoToIMMEpOB

16.IIpouecc ynBoenus monekyinasl JJHK ocymecTuser ¢pepmeHT. . .

17.Ilonunykneoruansie nenu JJHK pacnonoxens! apyr NpoTUB apyra no NpuHIMUMY ...

18.Anenunossie nykieotuasl JJHK u PHK otnuuarorcs. ..

19.Bce Buasl PHK cunresupyrores. ..

20. YcranoBwi MakpoMoJeKyisipHyto cTpyktypy JAHK, a takxke moctpounu MoJeib
moutekynsl JIHK yuénsle... u...

6.2.2 KonTpoabHast padora Ne2 «CtpoeHue u QyHKIIIM OPraHu3MOB»
Bapuantl
Al. BeiGepure npumep opraHu3mMa, UMEIOIUI T0CTaTOYHO MPOCTOE CTPOCHUE Tela
1) narymika TpaBsiHas
2) TOXIEeBOM YepPBb
3) amEOa OOBIKHOBEHHAS
4) ciuporupa
A2. I'pynmbl KIETOK U MEKKIETOYHOTO BEIIECTBA, CXOJHBIE IO CTPOCHUIO, MPOUCXOXKICHHUIO U
BBITIOJTHSAEMBIM (DYHKITUSM, HA3bIBAIOTCS
1) TkaHm
2) opraHsl
3) cuctembl OPraHoB
4) opranusm
A3. Jlenduuecs KJIETKU pacTEHUS] OTHOCATCS K TKAHU:
a) oOpa3oBaTeIbLHOM
0) MEXaHMYECKOU
B) TIOKPOBHOM
') OCHOBHOH
A4. CeMeHa roJIoCEMEHHBIX U MOKPBHITOCEMEHHBIX 00pa3yloTCs U3
1) cemsi3auaTKOB
2) 3aBSA3U MIECTUKA
3) OKOJIOILJIOTHHKA
4) MBUTBIIEBBIX 3€PEH
AS. IloazemHbll moOEr OTIIMYAETCS OT KOPHS HAJIMYUEM Y HETO
1) mouex
2) 30HBI pocTa
3) cocynoB 4) KOopbl
A6. TkaHb, KJIETKH KOTOPOW CITIOCOOHBI K COKPAILIEHUIO, HA3bIBACTCS
1) snurenuanbHas
2) coequHUTEIbHAS
3) MblIIeYHast



4) HepBHas
A’7. Hortu 4enoBeka sBISIOTCS IPOU3BOIHBIMU
1) snunepmuca
2) COOCTBEHHO KOXH
3) COeAMHUTEIBHOM TKAaHU
4) MOIKOXKHO-KUPOBOU KIIETYATKHI
AS. [IpoyHOCTB U YIIPYTOCTh KOPHIO 00ECTIeUnBaET TKAHb
1) moxpoBHas
2) ocHOBHasI
3) mpoBosIIAs
4) MexaHuueckas
A9. Kakue )kMBOTHbIE UMEIOT HAPY>KHBIIN CKEJIET U3 XUTUHA
1) aBycTBOpUATHIE MOJIITFOCKH
2) uepenaxu
3) WIEHUCTOHOTHE
4) GpIOXOHOTHE MOJUTIOCKH
Al0. B cBs3u ¢ mpsAMOXOXKJIEHHEM OMNOPOM JUIsi BHYTPEHHHMX OpPraHOB OpPIONIHON IOJIOCTH
YeJI0BeKa CIYKUT
1) Ta3
2) rpyaHas KJIeTKa
3) nuadparma
4) MMO3BOHOYHUK
All. CBoiicTBO OpraHoB pacT€HUN H3rHOaThCs IMOJ BIUSHUEM CHJIbI 3€MHOTO MPUTSKEHUS
Ha3bIBAIOT
1) runpoTponusmMom
2) hoToTpOnIU3MOM
3) reoTponu3zMoM
4) XeMOTPOIIU3MOM
Al2. JIBuxkeTcs ¢ IOMOIIBI0 PECHUYEK
1) uady3opust CTUIOHUXUS
2) dopamuandepa
3) 3BIIIeHa 3enéHas
4) MansipuiHbIN napa3uT
A13. IIpu pasrubanuu pyku B A13. [Ipu pazrubanuu pyku B IOKTEBOM CYCTaBe
1) paccnabinstores ABYyIIaBasi U TPEXIJIaBask MbIIIIIBI
2) nByraaBasi paccinabiseTcs, a TpexriaBas COKpaIaeTcs
3) 00€ MBIIIIBI COKPAIAIOTCS
4) o6e MBI paccaalIsIoTCs
Al4. KopHeBble BOJOCKH 00€CIeUnBaOT
1) pocT KOpHS B TOJILIMHY
2) pOCT KOpHS B ITTUHY
3) 3amUTy KOPHS OT CONPUKOCHOBEHUS C TOYBOU
4) norJyoneHre KOpHEM U3 IOYBbI BOABI U MUHEPAJIBHBIX COJIEH
A15. Beibepure npocreiiiiee, KOTOPOE HE MOXKET IMUTAThCSI KAK pACTEHUE
1) BoIBBOKC
2) XJlaMH0MOHaa
3) oObIkHOBEHHAs1 ameda
4) 3enmeHas IBIJIeHA
A16. ITo ctocoOy muTaHust OOJBITUHCTBO KUIIEYHOTIOIOCTHBIX SBJISIOTCS
1) canporpodamu
2) XUITHUKAMH
3) nmapazuramu



4) pororpohamu
Al7. B KakoMm OTAel€ KHIICYHHKA 4YEJIOBEKa MPOUCXOIUT PACIICTUICHUE PACTUTEIBHOMN
KJIETYaTKH
1) IBeHAAIIATUIIEPCTHOMN KUIITKE
2) TOACTOU KHIIIKE
3) TOHKOH KHIITKE
4) cienou KUIlke
A18. B nporiecce npIxanus pacTeHUs 00€CTICUUBAIOTCS
1) sHepruen
2) Bomoit
3) opraHMYeCKUMU BEUIECTBAMHU
4) MUHEpaJbHBIMH BEIIECTBAMU
A19. I'mapa gpiuuT
1) mpu MOMOIIY BO3AYIIHBIX MEIIKOB
2) pu OMOILY TPaxeH
3) xxabpamu
4) normo1ias pacTBOPEHHBIN B BOJE KUCIOPOJ BCEM MOBEPXHOCTHIO TENA
A20. Kakne pyHKIIMH BBITIOTHSAET KPOBEHOCHAS CHCTEMa HACEKOMBIX
1) yuactue B ra3oo00MeHe
2) TpaHCTIOPT Ta30B U OCMOPETYIIALNS
3) ydacTue B YaCTUYHOM PACIICIIJICHUU TUTATEIHHBIX BEIIECTB
4) mepeHoC MUTATEIbHBIX BEIIECTB U MPOAYKTOB KU3HEAEITETFHOCTH
A21. OcHoBHasi (PyHKIHS TOYEK Y MIICKOMUTAIONIMX >KUBOTHBIX W YEJIOBEKA - yAaJieHUE W3
opraHusma
1) GenkoB
2) AMIIHETo caxapa
3) *KMJIKHX IPOAYKTOB OOMEHa
4) TBEepABIX HEMIEPEBAPEHHBIX BEIIECTB
A22. Knetku anujepMuca KO B OpraHu3Me 4eJIOBEKa BHIMOIHSIIOT (PYHKIIUIO
1) 3amuTHYIO
2) TpaHCTIOPTHYIO
3) 3amacarolryro
4) mpoBeeHus: BO30YXKIEHUs
A23. 3amuTy opranus3ma 4ejioBeKa OT YYKEPOJHbIX T€Jl 1 MUKPOOPIaHU3MOB OCYILECTBIISIOT
1) neHKOUUTHI, WK OeJTble KPOBSHBIE KIIETKH
2) SPUTPOLIUTHI, WIIH KPACHBIE KPOBSHBIE KICTKH
3) TpOMOOITUTHI, UM KPOBSIHBIE TUTACTHHKHU
4) xuaKas 9acThb KPOBH — TJIa3Ma
A24. JleiicTBHE pa3apa)KuTeNeid BbI3bIBAET BOSHUKHOBEHUE HEPBHOT'O UMITYJIbCA B
1) 9yBCTBUTENBHBIX HEHPOHAX
2) IBUTaTeIbHBIX HEUPOHAX
3) peuenTopax
4) BCTaBOYHBIX HEHUpPOHAX
A25. AKCOHBI — OTPOCTKHM HEPBHBIX KJETOK, KOTOPbIE BBIXOAST 3a MpPEAeibl LEHTPaIbHOU
HEPBHOM CHUCTEMBI, COOMPAIOTCS B IMyYKH U 00Pa3yIOT:
1) mogkopkoBbI€ sipa
2) HEpBHBIE Y3JIbI
3) KOpy MO3KeuKa
4) HepBBI
B1. YcranoBuTe COOTBETCTBHE MEXY TPU3HAKOM M TUIIOM KUBOTHBIX
1) Unenucronorue
2) XopaoBble



A) He3aMKHYyTasi KDOBEHOCHasl CUCTEMaA
b) BHyTpeHHmii ckener — xopaa
B) HepBHast TpyOKa pacnonokeHa Ha CHUHHOM CTOpOHE Teja
I') Opromnas HepBHas nenoyka J) 3aMKHyTasi KpOBEHOCHAsI CHCTEMa
E) unenncTbie KOHEYHOCTH
B2. Ocobennocth 6€3ycaoBHBIX pedIeKCOB 3aKII0YAETCS B TOM, YTO OHH
1) ofecmeunBarOT mpHUCIIOCOOJICHHE OpraHu3Ma K MEHSIOUIMMCS — YCIOBHUSM
OKpY>Karollei cpeaspl
2) SABJISIOTCS MIPU3HAKOM, XapaKTEPHBIM ISl OTACIBHON 0co0u BUIA
3) obecnieunBarOT MPUCIIOCOOICHUE OpraHN3Ma K TIOCTOSIHHBIM YCIIOBHUSIM CPEIbI
4) xapakTepHBbI JJIs BCeX 0co0eil Buaa
5) ABASAIOTCS BPOXKACHHBIMU 0) HE MepelaloTCs MO HACTEICTBY
B3. YcranoBuTte, B Kakoil OCI€10BaTEIbHOCTH B OPraHU3Me 4eJI0BEKa KPOBb MPOXOIUT MalbIi
KpYT KpOBOOOpaIeHuUs.
l)neBoe mpencepaue 2) JEerouHble KamWLISApbl 3) JEro4yHble BEHbI 4) JIErOuYHbIE
apTepuH S) MpaBbIl KETYT0UCK
Cl. B d4em mposBIsETCS YCIOKHEHHE CTPOCHHS KPOBEHOCHOW CHCTEMBI Y
36MHOBO/IHBIX 110 CPABHEHUIO C pbibaMu?
Bapuanr 2.

Al. I'pynmbl OJHOKIIETOYHBIX WM MHOTOKJIETOYHBIX 0CO0€H, 00beIUHEHHBIX IS COBMECTHOTO
CYILIECTBOBAHMS, OTHOCSTCS K:
1) rerepoTpodam
2) ana’pobam
3) KOJIOHHAJIBHBIM OpraHu3MaM
4) pyHKIIMOHAIBHOU CHCTEME
A2. BpemeHHOe O00BbEIMHEHHWE OPraHoB M CHUCTEM, HaIIpaBIEHHOE Ha JIOCTH)KEHUE
HE00XO0JIMMOr0 OPraHu3My pe3yibTaTa, Ha3bIBAeTC s
1) Tkanu
2) pyHKIIMOHANIbHAS CHCTEMA
3) cuctema opraHos
4) opranusm
A3. K npoBojsieli TKaH! OTHOCSITCS:
a) cToy0YaThie KIETKH JIUCTa
0) KOpHEBBIE BOJIOCKHU
B) YCTbUYHBIE KIETKU
') CHTOBHJIHbIE TPYOKHU
A4. K BeretaTuBHBIM OpraHaM pacTEHH OTHOCUTCS
1) uBeTok
2) mion
3) cTebenn
4) cems
AS. TIputblia IBETKOBBIX pacTeHUi GopMuUpyeTcs B
1) cems3ayaTke
2) pbUIblIE NTECTUKA
3) THIYMHKAX
4) 3aBSI31 TIECTUKA
A6. KneTkn kakoil TKaHM CHOCOOHBI MPOM3BOAMTH OHMOJOTHYECKH aKTHUBHBIE BEIECTBA
(cexpetsr)
1) snurenuanbHas
2) coeiMHUTEIbHAS
3) MblIIe4Hast
4) nepBHas



A’7. B nonepe4HonoiocaToil MpIlIEYHOM TKaHU, B OTJIUYHE OT TJIaJIKOU
1) KJIETKH BEPETECHOBUIHBIC
2) B KJIE€TKaX UMEETCS OJTHO PO
3) KJIETKU MHOTOSIIEpHBIE
4) HacTynaet MeJJICHHOE YTOMJICHUE
AS8. IIpo4HOCTh U YIPYTOCTh PACTEHUIO 00ECTICUNBAIOT
1) cocynbl 1peBeCUHbI
2) CUTOBHJIHBIE TPYOKH JTyOa
3) BoJIOKHA J1y0a U APEBECUHBI
4) xamOuit
A9. HapyXHblii CKeJeT, COCTOSIIINI U3 XUTHUHA, UMEIOT:
1) )KyK-TUTaBYHEI] M CTPEKo3a:
2) ackapuaa v OCTpHIIa;
3) GOoJIBIIION M MaJIBIN TIPYJOBUKH,
4) kapacu ¥ KapIibl.
A10. B opranusme 4enoBeka NoJyNOABUKHOE COCITMHEHNE KOCTEN XapaKTepHO JJIst
1) ckenmera roJoBbI
2) MMO3BOHOYHHKA
3) nuieueBoro nosica
4) TazoBOTO MosAca
Al1l. CBoiicTBO MOOETOB paCcTH MO HANPABIICHUIO K CBETY HA3bIBAIOT
1) runpoTponuzMomM
2) ¢poToTpONIU3MOM
3) reoTponu3MoOM
4) XeMOTpOIU3MOM
Al2. JIBuxeTcs ¢ MOMOIIBIO )KT'YTUKOB
1) am&6a 0OBIKHOBEHHAS
2) hbopamunUpEpHI
3) am€0a mu3eHTEepHitHas
4) sBriieHa 3enéHast
A13. Pazrubanue HOTM B KOJIEHHOM CYCTaBE€ OCYIIECTBIISICT
1) AByxriaBasi MbIIIIA
2) TpéXriiaBasi MbIIIILA
3) yeThIpéxTiaBas MbIIIIA
4) TpamenueBuHAS MBIIIIA
Al4. TloctyniieHue B pacTeHHE BOJIbI, HEOOXOAUMOM 11t POTOCUHTE3A, 3aBUCUT OT
1) KOpHEBOTO JTaBJICHUS M UCTIAPEHUS BOJIbI JINCTHIMH
2) CKOPOCTH OTTOKA NMUTATEIbHBIX BEILIECTB U3 JINLCTHEB KO BCEM OpraHam
3) CKOPOCTH pOCTa M Pa3BUTHS PACTEHUS
4) mpouecca 1eIeHUs U pocTa KIETOK KOPHS
Al15. HenepeBapeHHbIE OCTATKU MUK Y HHOY30pHH TY()EIbKU BBIBOISITCS Yepe3
1) KJIeTOUHBIN POT
2) mopomuity
3) COKpaTUTENBbHYIO BaKyOJIb
4) nunieBapuUTEIbHYIO BaKyOJIlb
Al6. JKMBOTHBIX, I KOTOPBIX XapakTEpPHO Kak IIOJOCTHOE, TaK U BHYTPUKIETOYHOE
MUIIeBapeHne, OTHOCST K
1) KUIIEYHOIOJIOCTHBIM
2) MOJUTFOCKaM
3) KobUaTBIM YEPBAM
4) uady3zopusam
Al17. SInoBuThle BelIECTBA, MOMABIIKE B OPTraHU3M YeJIOBEeKa C MHIIEH, 00€3BPEKUBAIOTCS B



1) moukax
2) ne4eHu
3) TOJICTOM KHIIIEYHUKE
4) MoKETYJOUHOM JKele3e
A18. PacTenus B mpolecce AbIXaHUs
1) BBIAETSAIOT KUCTIOPO/I U TIOTJIOMIAIOT YTIEKUCIBIN Ta3
2) NOrJI0LA0T KUCIOPO U BBIAEISAIOT YIIEKUCIBIN Ta3
3) HaKaIIMBAIOT YHEPTHIO B 00Pa3yIOUINXCS OpraHMuYeCKHUX BEIIECTBAX
4) CUHTE3UPYIOT OPTAHNUYECKUE BEUIECTBA U3 HEOPTAHUUECKUX
A19. Opranamu JibIXaHUsI HACEKOMBIX SIBJISIFOTCS
1) >xabpsr
2) nérkue
3) Tpaxeu
4) xoxa u JETKNe
A20. KpoBb y 10K1€BOT0O YepBs
1) 3amonHsIeT MPOMEKYTKH MEXIYy OpraHaMu
2) TeueT B KPOBEHOCHBIX COCYyIax
3) BbUTMBAETCS B IAPHBIE BBIACIUTEIbHBIE TPYOOUKH
4) U3 OJIOCTH TeJIa MONaJaeT B KUIIEYHUK
A21. CTpykTypHO# U (PYHKITMOHATBPHOW €TMHUIICH ITOYKH YEIIOBEKA SIBIISICTCS
1) HelipoH
2) Heppon
3) MUOLIUAT
4) ocTreonuT
A22. OcoGeHHOCTh BHEUIHETO MOKPOBA MPECMBIKAIOIIUXCS - HAJTUUNE
1) 0THOCITOMHOTO MHUAEPMHUCa
2) pOroBbIX Yelryit
3) XUTUHOBOTO MMOKPOBA
4) KOXHBIX JKeJe3
A23. JIeMKOUUTHI yYaCTBYIOT B
1) cBepTHIBaHNU KPOBU
2) mepeHoce KUCIopoaa
3) nepeHoce KOHEUHBIX IPOAYKTOB OOMEHa
4) yHUUTOKEHUH YYKEPOJHBIX TEJ U BEILECTB
A24. Tlyuku IIMHHBIX OTPOCTKOB HEHPOHOB, MOKPBITHIE COEAMHUTEILHOTKAHHON 000JI0UKON U
pacroyioKeHHbIE BHE LIEHTPAIbHOM HEPBHOM CUCTEMBI, 00pa3yloT
1) HepBbI
2) MO3XEUOK
3) CIMHHOW MO3T
4) xopy 00JBIINX TOTYIIAPHIA
A25. PenienTopsl - 3TO 4yBCTBUTEIbHBIC 00Pa30BaHMs, KOTOPHIC
1) nepenaroT UMIYJIbCHI B IEHTPAJIbHYIO HEPBHYIO CUCTEMY
2) nepenaroT HepBHbIE UMITYJIbChI CO BCTABOYHBIX HEHPOHOB HA UCIIOJIHUTEIbHbBIE
3) BOCHPHUHHMMAIOT DAa3ApakeHUs M NPeoOpazyl0T SHEPrui0 pa3apakuTencii B
MIPOLIECC HEPBHOT'O BO30YXKIECHUS
4) BOCOpUHHUMAIOT HEPBHBIE UMITYJIbCBI OT UyBCTBUTEJIbHBIX HEMPOHOB
B1. YcranoBure COOTBETCTBHE MEXKIY BHUIOM >XHBOTHOTO M OCOOCHHOCTBIO CTPOCHHUS €ro
cepaua —
1) Tpé€xkamepHoe 0€3 ePeropoOaKU B KETYTOUKE,
2) TpéxKaMepHOE C HEMOJHOM NEPErOPOIKON B JKEITyA0UKe
3) yeThIpéXKaMepHOE:
A) npbITKas suiepuiia



B) 0OBIKHOBEHHBIH TPUTOH
B) o3épnas narymka
I') cunmii KUt
J1) cepas kpbica
E) cokon cancan
B2. Ha 3BOHOK C ypoka:
1) pearupyrot et J1000r0 BO3pacTa OIMHAKOBO,
2) CXOIHO pearupyroT JI€TH MIKOJILHOTO BO3pacTa,
3) mpuobperaeTcs pediaeKc B MpoIecce KU3HHU,
4) pedrekc mepenaércs Mo HaCIEICTBY,
5) pednekc sBsieTCs BPOXKAEHHBIM,
6) pednekc He mepeaaéTcs o HACIIESCTRY.
B3. YcranoBute, B Kakoil 1Mocie0BaTeIbHOCTH B OPTaHU3ME YeJIOBEKa KPOBb NEpPEABUTacTCs
110 OOJIBIIIOMY KPYTY KPOBOOOpAIICHHS
1) BeHBI OOIBIIIOTO KpyTa
2) apTepuu roJioBbl, pyK U TYJIOBHUINA
3) aopta
4) KanuJUIApbl O0JIBIIOTO KpyTa
5) neBbIN KeTyJ0UeK
6) mpaBoe npeacepaue
C1. KakoBo 3HaueHuE KPOBU B KHU3HEACITEIbHOCTH YeJIOBEKA?

6.2.3 KonrTposbHas padora Ne3 «TeopeTnueckne acnekTbl 3K0JOTHI)

1.KT0 nmpeaioxuiI TepMHH «IKOJOTUSD:
A) Apucrorens;
b) 2. I'exkens;
B) Y. lapBuH;
I') B.W. Bepnanckuii.
2.Bce ¢akTOpBI :KMBOIl M HE:KMBOM NMPUPO/IbI, BO3CHCTBYOLINE HA 0CO0H, MOMYJISILNH,
BH/IbI, HA3BIBAIOT:
A) OMOTHYECKUMU;
b) abuotnyeckumu;
B) skonornueckumu;
B) anTponoreHHbIMHU.
3.JlonsiTHe «OHOreoLeH03» BBEJI:
A) B. Cykaues;
b) B. Bepnanckuii;
B) Apucrotens;
I') B. Joky4aes.
4.MuHepaJn3ylOT OpraHn4YecKue BelecTBa ApyruxX OpraHu3MoB:
A) IPOTYIICHTHI;
b) xoHCYyMeHTHI 1-T0 nopsiika;
B) KOHCYMEHTBI 2-TO MTOPSIIKA;
I') PEAYLICHTHI.
S.IlonsATHE «IKOCHUCTEMA» Bl B IKOJIOIHIO:
A) A. Tencnu;
b) D.310cc;
B) B. Cyxkaues;
I') B. Bepnajackuti.
6.KoncyMeHTHI B OHOreoneHose:
A) nmoTpebAIOT rOTOBbIE OPraHUYECKUE BEIECTBA;
b) ocyiecTBasAI0T NEPBUYUHBIN CUHTE3 YIJIE€BOIOB;



B) paznaraioT ocTaTku OpraHu4ecKHUX BELIECTB;
I') npeo6pa3yroT COTHEUHYIO SHEPTHIO.
7.A3MeHeHNs BO BHellIHel cpele NPUBOAAT K Pa3IMYHbIM M3MEHEHUSIM B MOMYJISIMHU, HO
He BJIUSAIOT:
A) Ha YUCIIEHHOCTh 0CO0eH;
b) Ha Bo3pacTHyIO CTPYKTYDY;
B) na apeau;
I') Ha cooTHOIIIEHKE TTOJIOB.
8.IlocTosiHHAsi BBICOKASI TJIOOBHTOCTh O0BIYHO BCTPEYaeTCsl y BUAOB:
A) xopo11o o6ecreuYeHHBIMU TUIIEBBIMH PECYPCaAMH,
b) cmepTHOCTB 0c00€i KOTOPBIX OYSHDb BEJIHKA;
B) xoTopple 3aHMMAaIOT OOIIUPHBIN apear;
') TOTOMCTBO KOTOPBIX IPOXOIUT CTAAUIO THYUHKH.
9.0npeaeuTe NPAaBUJIBLHO COCTABIEHHYIO MUIIEBYIO IeNb:
A) cemeHa enu — €X — JINCHUIIA — MBIIIIb;
b) nucuna — éx — ceMeHa enu — MBIIIb;
B) MpIb — ceMeHa enu — €K — JIUCHULIA;
') cemena enu — MbIIIIb — EX — JTUCHIIA.
10.IToxa3aTeeM NpoBeTAHUS MOMYJISIIMI B IKOCHCTEMeE CIIYKHT:
A) UX BBICOKas YHCIIEHHOCTD;
B) cBs3b ¢ IpyrumMu NomynsanusMu;
B) cBs13b MexXy 0COOSIMU TOMYISINY;
I') xonebaHue YUCIEHHOCTH MOTYJISIIUH.
11.0pranusmsbl, CIIOCOOHbBIE KUTH B Pa3JIUMYHBIX YCJIOBHUSAX Cpelbl, HA3bIBAKOT:
A) cteHOOMOHTaMU;
b) onurobuontamu;
B) xomMmmencanamu;
I') sBprOnOHTAMH.
12.A0noTH4eckuM GakTOpoM cpelbl He SBJISICTCH:

A) ce30HHOE U3MEHEHUE OKPACKH 3aiilia-0enska;
b) pactipocTpaneHue 110/10B KaJIMHbI, pIOUHBI, 1y0a;
B) ocennee n3MeHeHne OKPACKH JIUCTHEB Y JINCTOIA IHBIX JI€PEBHEB;
I') ocennuii mucronan.
13.3axoH onTHMyMa 03Ha4aeT ciaeaylomee:
A) opraHu3Mbl O-Pa3HOMY MEPEHOCST OTKIOHEHHUS OT ONTUMYMA;
b) nro60it sxomorudeckuii (hakToOp ONMTUMAIBHO BO3/ICHCTBYET HA OPraHU3MBI;
B) m1060i1 skomornueckuii GpakTop MMEET OIMpeeTIeHHBIC MPEACNbl MOJ0KUTEIHLHOTO
BJIVISTHUSI HA OPTaHU3M;
I') nmo6oit opraHu3M ONTHUMABHO TOACTPAaWBAaeTCs TMOJ Pa3jIU4YHbIE YCIOBUS
OKpYXKarolle Cpespl.
14.11pucnoco0/IeHHOCTD K cpe/ie O0MTAHUA:
A) siBIsieTcs pe3yabTaToOM JUIMTEIBHOIO €CTECTBEHHOIO 0TO0PA;
B) npucyia »uBsIM OpraHu3MaM ¢ MOMEHTA TIOSIBIICHUSI UX Ha CBET;
B) Bo3HUKaeT myTeM JAIUTENBHBIX TPEHUPOBOK OPraHU3Ma;
') sBnsieTcs pe3ynbTaTOM UCKYCCTBEHHOTO OTOOpA.
15.ToJIbKO B BOJHOI1 cpe/ie CTAJI0 BO3MOKHbBIM :
A) yiMHeHue Tejla OpraHUu3MOB;
b) ycBoeHue opranu3mMamu COJIHEUHOTO CBETA;
B) nosiBieHre nATUNABIX KOHEYHOCTEH;



I') Bo3HUMKHOBeHHE QUIBTPAIIMIOHHOTO THUIIA TUTAHUS.
16.13 cpen :ku3Hu camasi TOHKas (B BePTUKAJLHOM pacrpe/ie/ieHNH):

A) Bo3ay1IHas;

b) nouBenHas;

B) BogHas;

') BonHas 1 BO3yIIHAS.
17.K napa3uraMm JepeBbeB MOKHO OTHECTH:

A) 6a00uKky-0OensIHKY;

b) 603kbI0 KOPOBKY;

B) xxyka-kopoena;

I') npeBecHBIX MypaBbEB.

18.ITouBa kak cpeaa 00MTaHUS BKJIIOYAET BCE Irpynnsl ;JKUBOTHBIX, HO OCHOBHYI0O 1aCTb eé

ouomacchl GOpMHUPYIOT:

A) retepoTpobI-KOHCYMEHTHI 1-To mopsiaka;

b) canpocdaru (canporpodsr);

B) mponynienTst (aBTOTpOdBI);

I') retepoTpodbl — KOHCYMEHTHI 2-TO MOPSAKA.
19.CBeTosr00MBBIE  TpaBbl, pacTylmie T1OJ  €1bl0, SBJIAITCA
NMPeACTABUTEISIMHU CJIeAYI0IIEero THIA B3auMOAeiiCTBHI:

A) HEHTpaIU3M;

b) kommeHcanu3wm;

B) npoTtokoonepanus;

I') amencanusm.
20.PacTenuem — mapa3uToM He SIBJISIETCH:

A) TOJIOBHS;

b) omena;

B) 3apasuxa;

I') moBminka.

6.3 Bonnpochbl K NPOMEe:KYTOYHOI aTTecTallMU

THIIHYIYHBIMHA

1. OObekT u3yueHus: OMOJIOTUM — >KHUBas MpUpojaa. [Ipu3HaKkM >KUBBIX OpPraHU3MOB U HX

MHOTOO0Opa3ue.
2. MeToibl TO3HAHUS )KUBOM TTPUPOJIBI

3. 3naueHue OMOJIOTMM TIPU OCBOGHHUHM TMpodeccHii M  CIEeUUAIBHOCTEH  CpeaHero

npo¢eCcCHOHATBHOTO 00Pa30BaHUSL. ).

4. YpoBHEBasi OpraHu3anys KUBOU MPUPOABI U IBOJIOLUS.

5. XMMHYECKHH COCTAB KJIETKH: HEOPraHUYECKUE COCIUHEHUS
6. XuMUYECKHUI COCTaB KIETKU: OPraHUYECKUE COCANHEHUS
7. benku: cocraB, CTpOEHHE, CTPYKTYpa, CBOMCTBA U (PYHKLIUU
8. YrieBoabl: BUJBI, COCTAB, CBOWCTBA M (DYHKIIUU

9. Jlunuael: BUABI, COCTAB, PYHKITUN

10. Hyxnennossie kucnotsl. JJHK: cTpoeHne MoeKybl, MATpUYHBIN CHHTE3, (PYHKITHH

11. Hykneunossie kucnotel. PHK: ctpoenue, Buabl, GyHKIMHA

12. AT®: cTtpoenue, pyHKIUHN, CHHTE3

13. Co3nanuie 1 OCHOBHBIE TOJIOKEHUSI KJIIETOYHON TEOPUH

14. buocunres 6enka Muto3. da3sl MUTO3a

15. DHepreTudeckuii 0OMEH: 3Talbl XapaKTepUCTUKa, o01Ias popmyra
16. ®oTtocunTes: (has3bl, 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
1p

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Becnionoe pasmHoxkeHue u ero HopMbl

['ameTorenes, 30HbI pa3zBUTUsA. SAHULIEKIETKH, CHEPMATO30UIbI

Meiio3: ¢a3bl, 3HaUeHUE

JIBOWHOE OIJIOAOTBOPEHUE

I'omeocTas opranusma u ero nojajAepKaHue B MPOLIECCE KU3ZHEACSITEIIbHOCTH
OcHOBHBIE IPU3HAKH MHOTOKJIETOUYHBIX OPTaHH3MOB

OcCHOBHBIE 3Tarnbl KIIOHUPOBAHUS KUBOTHBIX

Turbl pa3MHOKEHUSA

OHnrorenes: SMOpPHOHATIBHOE M TOCTAMOPHOHAIIEHOE Pa3BUTHE
[Ipu3Haku KUBOTO OpraHU3Ma

['eneTuka, OCHOBHBIE MOHATHUS

MonorubpuaHoe U TUrHOpUIHOE CKpeIBaHue. 3aKOHbI MeH e
Oco0eHHOCTH HaclieJOBaHUs TPU3HAKOB, CLIETUIEHHBIX TOJIOM
CooTHolIeHrEe XPOMOCOMHBIX THUIIOB MOJIOB B Pa3HBIX TPYIIax OPraHU3MOB
HacnencTBenHnast ”3MeHYMBOCTh. MyTaluu, MPUYUHBI MyTaIUi
MoaundukarmonHas ”3MEHUIUBOCTh. CBOMCTBA MOTU(PUKAIIHIA
OpomonuonHas teopus JK.b. Jlamapka

[Ipennoceuiku Bo3HUKHOBEHUS Teopuu Y. J[apBuHa

OomtonnonHas teopus Y. Jlapsuna

JIBM>KyIIMe CUJIbl ABOJIOLIUN

Bup, xpurepuu Buaa

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK pe3ylbTaT €eCTECTBEHHOI'O 0TOOpa
@DopMBI €CTECTBEHHOTO 0TOOpa

Bunoo6paszoBanue, MaKpOIBOIIOIHS

. HampaBnenust sBomoruu: apomopdos, uauoagantaius, nereHeparuss OCHOBHBIE HIEH O
OUCXOXKICHHUH KU3HU Ha 3emiie

[IpoucxoxaeHne 1 3BOJIONHS YesIoBeKa. YeroBeuecKue pachl.
OU3NKO-XUMUYECKHUE OCOOCHHOCTH Cpesl OOUTaHUs

[IpaBuno munumyma FO. JIubuxa

3akoH TosiepantHocTy B. lendopna

DKOJIOTHYECKAsl XapaKTePUCTUKA BUIA U TIOMYJISIITUN

Tpoduyeckue ypoBHU

Coo01recTBa M DKOCUCTEMBI

JluHamuueckoe paBHOBecue B buochepe

VYuenue B.U. Bepnaackoro «O 6uocdepe»

[IpoGiieMbl 0TXO0B, CBSI3aHHBIE C Tpodeccueit

AHTpOTIOreHHbIE BO3IEHCTBUS Ha Onochepy

BaktepuanpHbie 3a001eBaHUs

BupycHsble 3a601eBaHus

Apanranus opraHu3Ma 4eloBeKka K (pakTopaMm OKpyKaromiei cpeabl
buorexHonorus

[IpaBuna noucka u aHanu3a OMOIKOIOTUYECKON HH(DOPMAIIMY U3 Pa3HBIX UCTOYHUKOB



Kuaroum k OLCHOYHBIM MaTe€pHuajilamM

5. Ilpumepsbl OLIEHOYHBIX CPEACTB /ISl NPOBeAeHUs TeKYIlelH aTTecTaluu
5.1 KonTposbHbIe BONPOCHI M 3a/1aHNS.
Paznen 1. Knetka - cTpykTypHO-(yHKIMOHATIbHASI €JUHULIA )KUBOTO

Tema 1.1.

1.

JKvBbIC OpraHM3MBl OTIUYAIOTCS OT TEJl HEXKUBOW MPUPOJIBI 00JIee CIONKHBIM XUMUICCKUM

cocTaBoM (B YaCTHOCTH, O0S3aTEeNbHBIM HaJIMYMeM OCJIKOB M HYKIEHHOBBIX KHUCIIOT) U

COBOKYITHOCTBIO CBOMCTB JKMBOTO (IO OTIEIHHOCTH OOJBIIMHCTBO M3 ATHX CBONCTB

UMEIOTCS U Y HEKOTOPBIX O0BEKTOB HEKUBOW TTPUPOJIBI).

CornacHo rumorte3e aOWOTEHHOTO MPOMCXOXKIEHUS KHU3HU, KU3Hb BO3HUKIA Ha 3emIe,

KOTJIa CIIOKWJIach OJIarONpHATHAs COBOKYITHOCTh (DU3MYSCKUX M XHUMHYCCKUX YCIOBHMA,

CIENaBIIMX BO3MOXKHBIM a0HOT€HHOE 00pa3oBaHHME OpPraHUYECKHUX  BEIIECTB W3

Heopranunyeckux. B cepeaumne mpomwioro crosnetust JI. [lactep okoHuUarenbHO Jg0Ka3ai

HEBO3MOYKHOCTb CaMO3apOK/ICHUS )KU3HU B TENIEPEIIHNX YCIIOBHUSX.

[lepBuuHoit aTMOCcepoii OblTa cMeCh T'a30B B CISAYIOIINX TPOMOPIUIX:

Bojopon (Hz) — 95,2%

resmii (He) — 3,8%

HU3KOJIETy4Yre 3JeMeHThl, Takue kak meTaH (CH4), ammuak (NHsz), Boasnoit nap (H;0) u

nuokenn yraepona (CO2) — 0,1% Dta cmech ra3oB Oblla CBsi3aHa ¢ OT'POMHOMN TETUIOBOM

SHEPrueil 3apOoAMBIICHCS TUTAHETHI, KOpa KOTOpOW Obuta ropsued m3-3a 00MOapIUpPOBKU

HallleH MIaHeThl 00JIee TSHKEIBIMI METEOPUTAMH.
[IpeoOpa3oBaHue CTAOMIBHBIX B YCIOBHAX MOJIOIOW 3€MIIM HEOPTaHUYECKUX MOJICKYT B
opraHuueckue TpedyeT sHeprun. McTouHuKamMu YHEPTUH Ha CTaIuKd a0MOTEHHOTO CHHTE3a
MOTJIM CIYXHUTh JJIEKTpOMarHutHoe usnydeHue CojHIla, MOHHU3UPYIOIIEEe HU3IydYeHHE
KOCMOCAa, PaTUOAKTHUBHBIA pacraj], HeCTaOWIBHBIX H30TOMOB JJIEMEHTOB, BXOMSIIUX B
COCTaB 36MHOM KOpBI, JIEKTPHUUECKHUE Pa3psibl (MOJHUM), CTOJIKHOBEHHS C METEOPUTAMHU,
BYJIKAHUYECKUE TIPOLIECCHI.
Bce BpeMs pa3BUTHA KU3HU Ha 3eMiie MOKHO MOJIETTUTH Ha JBa OCHOBHBIX dTamna: [lepBsiii
— Kpurnrto3od (OH ke mgokeMOpui) HavaBmmiics 3,6 miapa. u 3akoHumBImiics 0,6
MWUIHAPAOB JIeT Ha3aja. Bropolt — ¢anepo3oit. [[nurcs ¢ OKOHUaHUS JTOKEMOpHS U 10
HAIIMX JHEW. DTanbsl BOBHUKHOBEHUS KU3HU Ha 3eMJie, B CBOIO OUepe/ib, JeNITCs Ha Ooee
MEJNKUE TepuoAbl — d3pbl. OHU Pa3rpaHUYMBAIOTCS IUIAHETAPHBIMU SBOJFOIMOHHBIMH
MPOIECCaMU, BBIMUPAHUSMH OJHHX >KUBBIX OPTaHU3MOB U MOSBICHUEM JIPYTHUX.
[TepBBle KUBBIC OPTAaHU3MBI OBLUTH OJHOKICTOYHBIMH, IO CTPOCHHIO MTOXOXKMMHU HA HBIHE
KUBYIUX Oaktepuil. OHU OCHOBAU 0COOYIO TPYIITy OPraHu3MOB — MpoKapuoT. [lo3nHee
BO3HUKJIM 00Jiee CIIOKHbIE OJHOKJIETOYHBbIE (OPMBI, AaBIIME HA4yaJlo TPYIIE SyKapHOT.
310 OBUIM BOJIOPOCIIH, POCTEUIINE U TPUOBL. DYKApHOTHI 1Al HA4aJl0 MHOTOKJIETOUHBIM
OpraHu3MaM, KOTOpbI€ B MPOLIECCE IBOJIIOLMHU MPOU3BEIN OIPOMHOE pazHooOpasue hopMm
pacTeHuii, TpuOOB, KUBOTHBIX, OOMTAIOIIUX HE TOJIBKO B BOJIE, HO U HA CYIIIE.
Kucnopoauslii ¢porocunTe3 BO3HUK y aHoOakTepuit 2,7-2,8 Muyuimapaa jet Hazan. Tak,
3a MWJUIMOHBI JIET 3THU MHUKPOOPTaHW3Mbl M HAMOJHWIM aTMoc(epy KHCIOPOAOM.
[Tockonpky moOAaBisIONIas 4YacTb OPraHU3MOB TOrO BpEeMEHU ObUIa aHa’pOOHOM,
HECIIOCOOHOW CYIIECTBOBATh MPH 3HAYMMBIX KOHIEHTPALUAX KHUCIOPOJa, MPOH30ILIa
rino0anpHasi CMEHAa COOOIIECTB: aHa’dpOOHBIE COOOIIECTBA CMEHWIHCH adpPOOHBIMH,
OTPaHWYCHHBIMH pAaHEE JHIb «KUCIOPOAHBIMU KapMaHaMH» ; aHadpPOOHBIC Ke
coobIiecTBa, Ha0OOPOT, OKa3adUCh OTTECHEHbI B «aHa’pOOHbIE KapMaHbD» (00pa3HO
ropopsi, «armocepa BBIBEpHYJaCh HaW3HAHKY») . B najnpHEmmeM Hamwdue
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MOJIEKYJISIPHOTO KHMCIOpoa B aTMochepe mpuBeao K (OpMUPOBAHHIO 030HOBOTO IKpaHa,
CYILIECTBEHHO PAaCUIMPUBILIETO IPaHULIBI OMOChephl U IPUBENIO K pacpOCTPAHEHUIO OoJee
HHEPIreTUYECKU BBIMOTHOTO (110 CPABHEHHUIO C aHAAPOOHBIM) KHUCIOPOJHOTO IbIXaHHS.
Hakomuienue kuciopoaa ObUIO MOJIE3HBIM ISl KUBBIX OPraHU3MOB B JIBYX OTHOIICHHUSX.
Omno npuBeno: 1) k 00pa30BaHUIO0 030HOBOTO CIIOS B cTpaTocdepe, 3alIUIIaonero 3eMIIo
oT YO-C - paguaiuu — 3JIEKTPOMarHuTHbIX BOJH juyiuHOM 100-280 HM. DTO momorio
OopraHu3MaM BBIUTH M3 MOpS M KOJOHHM3MPOBATh CYIIy; a Takke 2) K YAaJIEHUIO
pacTBOpeHHOro B MupoBoM okeane be 2+ BcreacTBue oOpa3oBaHMsl €r0 HEPACTBOPHUMBIX
KOMILJIEKCOB € KUCJIOPOJIOM.

OcHoBHBIE (DOPMBI KU3HU: - OaKTEepUu, IpUOBI, BUPYCHI, PAaCTEHUS M XUBOTHbIE. JKuBas
KJIETKa, [0J1 JeMCTBUEM BHEIIHUX U BHYTPEHHUX CHJI, CTaja UHTEHCUBHO Pa3MHOXKAThCS U
Pa3BUBaTHCS BO BCEX BO3MOYKHBIX HANPABICHUSIX.

Bupyc - HeknerouHas popma KHU3HH, Mellbyaiiiie 00Je3HEeTBOPHbIE MUKPOOPTaHU3MBI, He
BUAMMbIE B MUKpOCKON. OHHU 3HAYMTEIbHO MEHbIIE OaKTepHil: JIETKO MPOXOIAT depe3
OaxkTepuanpHble (GUILTPHL. BUpyChl COCOOHBI pPa3MHOXKAThCA TOJNBKO BHYTPH IKHBBIX
KJIETOK, /10 IPOHMKHOBEHHUS B HHUX BUPYChl HE HMEIOT INPU3HAKOB JKHU3HU: IIACCUBHO
NEPEMEIIAIOTCS BO BHEILIHEHN Cpefie, 0KU1asi BCTPEUYH C KIIETKONH-MHUIIEHBIO.

BupycHble 3a0051eBaHUs MOPAXKaIOT KJIETKH, B KOTOPBIX YK€ MMEIOTCS HapyIIEHHS, YeM
nojab3yercs: Bo30yautenb. COBpeMEHHBIE HUCCIIENOBAaHUS JTOKAa3aJld, YTO MPOUCXOAUT 3TO
TOJILKO TIPH CUJIBHOM OCJHa0JEHUHM UMMYHHUTETA, YK€ HE MOTYIIETO Ha JOJKHOM YpOBHE
O60poThcst ¢ yrpo3oil. BupycHble 3a0oieBaHMs, CIIUCOK KOTOPBIX NPEACTaBIEH HUXKE,
ABIIAIOTCSL caMbIMM M3BecTHbIMU. ['punm u mnpocryna. Kpacnyxa. Csunka. JKenrtas
muxopanka. Kops. Jlapunrur. Ilommomuenur. Anruna. [ematur. Tud. Cudummc.
DHiedaaur.

bakrepuodarn - 310 BUpyCHl OakTepuii, 00JaNaOUINE CIIOCOOHOCTHIO CHEeIH(PUISCKH
OPOHMKATh B OakTepualbHble KIETKH, PEHNpOAYLHMPOBAaThCS B HUX U MPU BBIXOJE
MMOTOMCTBA BBI3bIBATh B OOJIBITMHCTBE CIYYaeB pa3pylIeHUE (JTU3HUC) OaKTEPHiA.
Bakreprodaru cTUMyIHpPYIOT MECTHBIH MMMYHHUTET, TaK KaK YacTUIbl YHHUTOXKEHHBIX
OakTepuil MOOYXJal0T UMMYHHYIO CUCTEMY K BbIpaOoTKe criennpuieckux anturen. M3-3a
3TOro cBoiicTBa Oakrepuodaru SBIAIOTCS MpenapaToM BbIOOpa B JICUCHUH
OaKTEepUOHOCUTENILCTBA (HANpUMep, CTapUIOKOKKOHOCUTENIBCTBA) U XPOHUYECKUX (hopm
OakTepuanpHblx uHOpekuuid. CoyeTaroTcsi ¢ APYTMMHU MpenaparaMd, B TOM YHUCIE C
AHTUOMOTHKAMH.

[TpokapuoTbl— 3TO NpOCTEHIINE OJHOKIETOYHbIE OPraHU3Mbl, Yy KOTOPBIX HET
oQOopMIIEHHOTO sapa M MeMOpaHHbIX oOpraHonoB. IIpokapuoTel He CIOCOOHBI
pa3BUBaTbCI B MHOIOKJIETOUHYIO (opmy. OHHM MOryT pacTM B BHJE BOJOKOH WU
KJIETOYHBIX Macc, HO BC€ KJIETKHM B MOJOOHON KOJOHMM OJIMHAKOBBI M CHOCOOHBI K
ABTOHOMHOMY CYIIIECTBOBAHMIO.

K »sykapuoraM OTHOCSTCS KMBblE CYIIECTBA, KJIETKHM KOTOPBIX COJAEp)KaT sApO U
MeMOpaHHbIe opranesibl. OHU MOTYT OBITh OJJHOKJIETOYHBIMH WJIM MHOTOKJIETOYHBIMHU, HO
BCEX MX O00BeAMHsAET OOUIMH MPUHLMIT MOCTpoeHHUs KieTku. K sykapuoram oTHOCSTCA
IIOYTH BCE OPraHM3MBbl, HACEJAIOUIME Hallly IUIAHETY: YXMBOTHBIE, PACTEHHs, I'pUObI U
npocreiimme. brarogaps 0COOEHHOCTSM CTPOEHHs OHM IIHUPOKO PACIPOCTPAHEHBI I10
BCEMY 3€MHOMY LIapy.

BbiaensoT Takue OCHOBHBIE YPOBHU OpraHU3allMU KMBOTI'O: MOJIEKYJSPHBIN, KJIETOUYHBIH,
OpraHHO-TKaHEBOW, = OPraHW3MEHHBIM,  MONYJALUOHHO-BUJIOBOW,  SKOCHUCTEMHBIH,
6unocepHsblil. Bce ypoBHU TECHO CBs3aHBI MEXy COOON M BO3HHMKAIOT OJUH U3 JIPYroro,
YTO CBUAETEILCTBYET O LIETOCTHOCTHU )KMBOW IPUPOJIBI.
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Ha KaXIOM YPOBHC BO3HHKAIOT HOBBIC CBOMCTBa JKHUBOT'O, OTCYTCTBYIOIOHMC Ha
HWKCIICKAIICM YPOBHE, BLIICIAIOTCA CBOU JJICMCHTAPHBIC ABJICHHUA W J3JICMCHTAPHBIC
CAWHHUIIBI. HpI/I 9TOM BO MHOI'OM YPOBHHU OTpPaKarOT XOJ 3SBOJJIOLNUOHHOIO IIpOLCCCa.
BBI)IGJ'IGHI/I@ ypOBHCfI y,2106H0 AJI U3YYCHU )KU3HU KaK CJIOKHOI'O IIPUPOJHOTO SIBJICHUA.

Tema 1.2
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19.
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23.

Knerounas Teopuss — ocHoBomoJararomias it OMooruu Teopusi, copMyaupoBaHHas B
cepenune XIX Beka, mpenocTaBuBIIasi 0a3zy JJIsl MOHUMaHUS 3aKOHOMEPHOCTEH KHBOTO
MHpa U I pa3BUTHS JBOJIIOLMOHHOrO ydeHusd. Marruac Ilnelinen n Teomop IlIBanH
chopMyIMpOBaIM KJIETOYHYIO TEOPHUI0, OCHOBBIBASICh Ha MHOXXECTBE HCCIICIOBAaHUNA O
kietke (1838—1839 r.). Pynoned Bupxor mozmuee (1858 r.) momosHun €€ BakHEUIIUM
MI0JIO’KEHUEM «BCSKAs KJIETKA MIPOMCXOANT OT APYTrOM KIETKH».

OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHHU:

Knetka siBnsieTcsi yHUBEpCaIbHOW CTPYKTYpPHOM U (DYHKUIMOHAIBLHOM €IUHUIIEH >KUBOTO.
Bce kieTku HMMEIOT CXOJHOE CTPOCHUE, XMMHUYECKHH COCTaB M OOLIMe MPUHIIMIIBI
KU3HEACSITEIbHOCTH.

Knetku 00pa3yroTcst TONBKO MpH JI€JI€HUU UCXOJHBIX KIIETOK.

Knetkn crnocoOHbI K CaMOCTOSITEIBHOM JKU3HEAESTEIbHOCTH, HO B MHOTI'OKJIETOYHBIX
OpraHu3Max Mx paboTa CKOOPIAMHHUPOBAHA, U OPraHU3M IPEICTABISACT COOOH LETOCTHYIO
CUCTEMY.

HNmenHo Onaromapss  JEATEIbHOCTH  KJIETOK B MHOTOKJIETOYHBIX  OpraHM3Max
OCYILIECTBIISICTCS] OOMEH BEILECTB U SHEPTUH, POCT U Pa3MHOKECHUE

3HayeHHe KJIETOYHOH TEOPHM B pa3BUTHM HayKH COCTOUT B TOM, 4TO Oyiarofapsi ei craio
MOHSTHO, YTO KJIETKA SIBJISIETCS BayKHEHIIEH COCTABIISAIONIEH YaCThIO BCEX OPraHU3MOB, UX
IJIaBHBIM «CTPOMTEIbHBIM» KOMIIOHEHTOM. Tak Kak pa3BUTHE KaXXJOro OpraHu3Ma
HAYMHAETCS C OJIHOM KIIETKU (3UTOThl), TO KJIETKa SBISETCA M AMOPHUOHAIBLHOW OCHOBOM
MHOTOKJIETOYHBIX OpPraHU3MOB.

Knerky Ha3pIBalOT CTPYKTYpHOH, (yHIaMEHTaJIbHOM M OMOJOTMYECKOM enuHHIEH BceX
JKUBBIX CYIIECTB, IOTOMY 4YTO TEJIO BCEX OPraHU3MOB COCTOMT U3 KIETOK. ITO
(GyHKUMOHANbHAS ~ €IUHMIA JKU3HHM, TIOTOMY YTO Bce (YHKIMH OpraHuM3Ma
(pusmonornyueckre, OMOXMMUIECKUE, TEHETUIECKUE U IPYyTrue MeTaboInIecKrue PyHKITUN)
BBINOJIHSIOTCS KJIETKaMHU.

CX0ZCTBO B CTPOCHUM U XUMHUYECKOM COCTAaBE BCEX KIJIETOK KaK OCHOBHBIX CTPYKTYPHBIX U
(YHKIMOHAIBHBIX €IMHUI] dKUBBIX OPraHU3MOB CBUAETEILCTBYET O POACTBE BCETO )KUBOI'O
Ha Hallel IuIaHeTe, TO €CTh 00 X eIMHOM IMPOUCXOKICHUH.

EcTh 4 XUMHYECKHX 3JIEMEHTA B KJIETKAX HBBIX OPraHU3MOB, MPUCYTCTBYIOIINX B HUX B
HanOOJIbIIEM 00BEME:

Kuciopox — ot 65 1o 70%;
yraepox — ot 15 mo 18%;

Bogopoa — ot 8 1o 10%;
azoT — oT 2 10 3%.
Bce 5Tu OCHOBHBIE XHWMHUYECKHE OJJIEMEHTHI SIBISIIOTCS OpPraHOTCHHBIMH JJIEMEHTAMU U

24,

cocTaBisAOT OT 95 1o 98% oOuieit maccol opranusMma. [Ipodnie XxuMuyeckue BEIECTBA B
KJIETKe — 3JIEMEHThI Bpojie Kajblus, (ocdopa, Kamus, cepbl, HATpHs, XJIOpa, jKeiesa,
CWJIMIIHSI, MarHUsI — MPUCYTCTBYIOT B OpraHU3Me B HEOOJBIIOM KOJIMYECTBE — 3TO BCETO
JMIOb JECSAThIe JOJMM MpPOLEeHTAa. Takue XUMHUYECKHE 3IIEMEHTBl KJIETKH OTHOCSTCS K
MaKpOo3JIeMeHTaM.

MHUKpPO3IEMEHTBI - 3TO TpyINIa XUMHYECKUX JJIEMEHTOB, KOTOpBIE COJEp)KaTcs B
OpraHu3Me YeJOBeKa B OYEeHb MallbIX KOJH4YecTBax, B mpenemax 10 - 3 - 10 - 12%.
MHUKpPO3IEMEHThHI BBIMOJIHIIOT Ba)kHelIne (yHKIMU B OpraHu3Me ueioBeka. Jlaxe B
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MHUKPOCKOIIMYECKHX  KOJIMYECTBaX OHM  00JaJaloT OrpoMHOM  3(PEKTHBHOCTHIO.
MHUKpO3/1€MEeHTbl BXOJAT B COCTaB CTPYKTYphl OMOJOTMYECKH AaKTUBHBIX BEIIECTB:
(bepMeHTOB, TOPMOHOB M BUTAMUHOB. VX HeXBaTKa MPUBOAMT K CEPHE3HBIM 3200JI€BAHUSIM
Opra’usma.

Bona sBisiercs He3aMEHUMOM YacThIO BCErO JKUBOI0. bObIIYI0 MacCy KIETKH COCTaBIIAET
BOJIa, KOTOpasi 00ecrieunBaeT Typrop KjieTKu (BHyTpEHHEE JaBJIEHUE), CO3/1aeT YIPYTrOCTb.
B Bozme pactBOpsAIOTCS BCEe HEOOXOOUMBIE BEILECTBA JUISl KJIETKH, a TAKXKE C MOMOIIBIO
BOJIbl BO3MOXKEH TPAHCIOPT 3TUX BELIECTB KAaK BHYTPU KJIETKH, TaKH U OOMEH MHOTMMH
BEILIECTBAMU C OKPYKAIOLLIEH CPEIION.

OOMeH BemecTB BKIIIOYaeT B ceOs, KOHEYHO, 1 00MeH BOJibl. COBOKYITHOCTH MPOIECCOB
BCAChIBaHMUsI BOJbI B JKEIyJKE M KHIIEYHHUKE, PpACIPEAEICHUE €€ MEXIY TKaHIMHU
OpraHu3Ma M BBIIEJICHHE 4Yepe3 IOYKH, JIETKHE, KOXY — B OTOM M COCTOUT CYIIHOCTb
BOJHOrO oOMeHa. KieTkn M MEXKIETOYHbIE BELIECTBA >KUBBIX TKaHEW NPEICTABISIOT
co0Ol CIIOKHBIE CHCTEMBI, OTAEIbHBIE YacTH KOTOPBIX COJEpKaT B KayecTBe
HE00XOAMMOT0 KOMIIOHEHTA BOJY.

B kayecTBE OCHOBHOIO PHEPreTHUYECKOIO MaTepuana HUCIOJIB3YIOTCS YIVIEBOABI U JKUDBIL.
Hanpumep, cioxHbII yriieBOA IITMKOTEH U KUPBI — 3TO PE3EPBbI «TOIIMBa» B KieTke. OHU
pPacxoAyrTCsl KJIETKAMH TOCJI€ HEKOTOPOro NMEpHOAbl rojiofanus opranusma. Hampumep,
yYTPOM II0OCJIE CHA WJET aKTUBHOE MCIIOJIb30BAHKE KUPOB, KOTOPbIE BHAUaJle paclagaroTcs
Ha TJMLEPUH U )KUPHBIE KACIIOTHI.

benku ydacTBYIOT B OOMEHHBIX MpOIECCaX W SBIAIOTCS YHUKAJIBHBIM OHOJIIOTHYECKUM
MaTEpHAJIOM I TOCTPOEHHUS BCEX KIETOK OpraHu3Ma, B TOM YHCJE KIETOK KpOBH,
TOPMOHOB U KJIETOK-aHTUTEIl, YHUUTOXKAIOIINX BpeIHbIe MUKPOOKI 1 BUpYChl. Kpome Toro,
OesIKM MOMOTAIOT «PACKPBITHCS» MOJE3HBIM CBOMCTBAM JAPYIMX MHUTATENIBHBIX BEIIECTB, a
eclM opraHusMy He OyJeT XBaTaThb >KMpPOB U YIJIEBOJOB, TO oOecreyar ero ee Hu
JHEpPrUeu.

benky BBINOJMHSIOT IIUPOKUN CIEKTp (PYHKUMN BHYTPU OPraHM3MOB, BKIIIOYas KaTaJlu3
MmeTabonuueckux peakuui, permkauuio JIHK, pearupoBanue Ha pasapakuTeNH,
oOecrieyeHre CTPYKTYpbl KIETOK U OPraHM3MOB M TPAHCHOPTHPOBKY MOJIEKYJN U3 OJHOTO
MecTa B Apyroe. benkn omnnuarorcs Apyr OT Apyra Mpexe BCErO MOCIEI0BATEIbHOCTHIO
AMUHOKHCIIOT, KOTOpas ONpEeNEessieTCs] MOCIeI0BaTEIbHOCThI0 HYKJIEOTHIOB UX T€HOB U
KOTOpass OOBIYHO NPUBOJUT K CBOPAUYMBAHHUIO Oelika B CHELU(PUYECKYIO TPEXMEPHYIO
CTPYKTYpPY, ONPEIEISIONIYI0 €T0 aKTUBHOCTb.

buonornueckue ¢ynxiuu 6enkoB. 1. CTpykTypHas (KepaTUH BOJOC U HOI'TEH, KOJUIareH
COCIMHUTENBHON TKaHU, MYLUHBI CIM3UCTBIX BblAeneHuit). 2. Kartanutuueckas
(pepmentsr) 3. TpancnoptHas (reMoryioOMH, MHUOTJIOOMH, aJbOYMHHBI. CBHIBOPOTKH) 4.
3amuTHas (aHtuTena, QuOpuHOreHnl KpoBH) 5. CokpaTurenpHas (akTUH, MHO3UH
MbllIeyHON TKaHHu) 6. ['opMoHanbHas (MHCYNMH, TacTpuH) 7. PesepBuas / [lutarenbHas /
3anacHas (0BaJILOYMUH.

®epMeHTHI (9H3UMBI) — 3TO OENKOBbIE BELIECTBA, UIpAIOIIME OYEHb BaXKHYIO pOJb B
pasnUYHbIX OMOXMMHMYECKMX TIpoleccax B opranuzmMe. OHM HEOOXOIUMBI  JUId
[IEpEeBapUBaHUsl TMHILIEBBIX IPOAYKTOB, CTUMYJSLIUU JEATEIbHOCTH TOJOBHOIO MO3ra,
IPOLIECCOB HEProodecneyeHus KIETOK, BOCCTAHOBJIEHUs! OPIaHOB U TKaHEH.
[IpakTuyecku Bce 6enmKu mocTpoeHsl U3 20 a-aMUHOKHCIIOT, IPUHAANSKAMX K L-psay, u
OJIMHAKOBBIX MPAKTUYECKH Yy BCEX OPraHU3MOB. AMUHOKHCIOTHI B O€IKaX COEIUHEHBI
Mex 1y coboit nentuaHoil ca3pro — CO — NH—, koTopast oO6pa3yercst KapOOKCUIBHOM U
a-aMUHOTPYINIION COCEAHUX AMMHOKHCIOTHBIX OCTATKOB: JIB€ aMHHOKHUCIIOTHI 0Opa3yroT
JTUTIENTH]I, B KOTOPOM OCTAalOTCsS CBOOOTHBIMH KOHIIEBbIe KapOokcunbHasi (—COOH) u
amuHorpynna (H2N—), Kk KOTOppIM MOTYT NPHUCOEIUHATHCS HOBBIE AMHHOKHCIIOTHI,
00pasys MOJUMNENTHAHYIO LIETIb.

[lepBuyHas cTpykTypa Oellka — 3TO JIMHEHHOE OOBEIMHEHME AMUHOKHCIIOT, KOTOpbIE
COCIUHSIOTCA C TIOMOIIBIO TENTHAHOW CBA3M. MOHOMEpaMu BCeX OEIKOBBIX MOJEKYJ



SBJISIIOTCSL  aMUHOKMCJIOTBI, a CaMHM MOJIEKYJbl TPEACTaBIAIOT CcOO0OW JIMHEHHbIe
TeTEePOIOIUMEPHI PA3IMIHON UTHHBL.

34. BropuuHas CTpykTypa Oellka — 3TO CHOCOO YKIQJKH MOJMIENTHIHOW Lenu B Oosee
KOMIIAKTHYIO CTPYKTYPY, IpU KOTOPOI MPOUCXOIUT B3aUMOECHCTBIE NENTUIHBIX IPYIII C
00pa30BaHUEM MEXAY HUMH BOJOPOJIHBIX CBsizel. POpMHUPOBaHUE BTOPHUYHON CTPYKTYPHI
BBI3BAHO CTPEMJICHHEM TNENTHAA MPHUHATH KOHPOPMAIHMIO ¢ HAWOOJBIINM KOJHMYECTBOM
CBsI3€i MKy NENTHIHBIMH TPYITIAMHU.

35.  Dro TpexMepHas apXHTEKTypa MOJIUIECTITHIHON e — 0CO00€ B3aMMHOE PACITOJIOKEHHUE B
NPOCTPAHCTBE  CNUPAJICOOpa3HBIX,  CKJIATYaThIX W HEPETYIApHBIX  y4acTKOB
MOJIMMIENITHIHOW TeNu. Y pa3HbIX OEJIKOB TPETUYHOM CTPYKTYpHI pa3iaudHa. B
(OpMHPOBAHUU TPETUUYHOM CTPYKTYPHI YYaCTBYIOT AMCYJIb(UIHBIE CBA3M U BCE Clla0ble
THUIIBI CBSI3€M.

36. AMHHOKHCIOTBHI SIBIISIFOTCS CTPOMTENBbHBIMU OyiokamMu Oenka. benku — 3T0 AiMHHBIE
LENOYKH aMUHOKHCIOT. B opranusme ecTb TBHICAYM PaA3IUYHBIX OEJIKOB, Ka)IbIil U3
KOTOPBIX BBINOJIHSAET BaXKHYIO paboTy M MMEET CBOIO COOCTBEHHYIO MOCIENIOBATEIbHOCTD
amuHOKHUCIOT. [locnenoBarenbHOCTh 3acTaBiseT O€NOK MPUHUMATh pa3Hble (QOPMBI U
BBITIOJIHATH pa3Hble (YHKINU B OpraHU3Me.

37. AMUHOKHUCIOTBI COEAMHSIOTCS MeEXIy CO00il CBSA3SIMH, KOTOpbIE HA3BIBAIOTCS
nentuaHbIMU. [lenTuaHas cBA3b — 3TO CBA3b MEXKIY O-KapOOKCHUIIBLHOM TPYNION OJHOM
AMUHOKHCJIOTHI ¥ 0.-aMUHOTPYIIIION IPYroil aMUHOKHUCIIOTHI.

38. OrpomMHOE KOIUYECTBO OENKOB M CHENMMPUIHOCTh MX (YHKIMUA (Hampumep, HEepMEHTHI,
OCNKOBBIC KaHaJbl) W CTpoeHUs (TIIOOynspHbIe H (QUOPHIUIAPHBIC) OOBICHIIOTCS
KOMOMHAaIlMEe aMHUHOKHUCIOT B HMX IEpBUYHOM CTpyKType. Bcero cymectyer 20
AMUHOKHCIIOT, 00pa3yromux OeNKH, a BO3MOXKHBIX KOMOWHAIMN 3TUX aMHUHOKHCIOT - B
TeICSTYM pa3 Oombmie. Kak mpaBuiio, Bce OETKH TOBOJBHO JJIMHHBIE U COCTOSIT U3 COTEH
AMUHOKHCIIOT.

39.  VYrieBoabl — MPUPOIHBIE OPTaHUYECKHE COSTMHEHHSI, COCTOSIINE M3 MOJIEKYJ yriepoaa u
BOoAbl. J[ns Hamiero opraHusma YrieBOABI  SIBJISIOTCS OCHOBHBIM — «TOTLUIMBOMY,
o0ecrieunBalOIMM DYHEPTrueil BCE MPOLECCH], MPOUCXOMANINE B Teile 4YenmoBeka. Hamr
OpraHu3M CIOCOOEH 3amacaTh YIJIEBOABI B BUJAE TJIMKOT€HA, KOTOPBIM OTKJIAbIBACTCS B
NIEYEHH U MBIIIIAX. YTIEBObI YYACTBYIOT B CHHTE3€ 3aMEHUMbIX AMHUHOKHUCIIOT, SIBJISTFOTCS
MaTepUaIoOM U POCTa KJIETOK U MUTAHUEM JIsl MO3Ta.

40. Hx ocHOBHBIC (DYHKIIMH TaKOBBI: SBISIOTCS BaXHEUIIIMM MCTOYHUKOM SHEPTHH; BXOJSAT B
CTPYKTYpPY KIJIETOYHBIX MeMOpaH, B COCTaB TKaHEH, BKIIOYas HEPBHYIO; PacTBOPSIOT
KU3HCHHO Ba)KHBIE BUTAMUHBI M CIIOCOOCTBYIOT WX YCBOGHHIO. JKHPBI MpeToXpaHSIOT
OpPraHu3M 4YelloBeKa OT MEPEeOXJaKIACHUs, YAy4INAIOT BKYC HHUINM W JAIOT YyBCTBO
JUTATEIIEHOTO HACHIICHUSI.

41. MoHoMepsl - 3TO aTOMbI, TPYINIbl ATOMOB HJIM HEOOJBIIME MOJIEKYIBI, CIOCOOHBIE
00pa30BBIBATh YCTOWUYMBBIC HENMOYKW. [lommMepsl - 3TO BemecTBa, MOJEKYIBl KOTOPBIX
COCTOST U3 OOJBILIOT0 KOJIMYECTBA OJMHAKOBBIX "3B€HBEB'" - MOHOMEPOB.

42. buomnonmumepsl: OJIKH, HYKJICMHOBBIE KHCJIOTHI, TOJTHCaXapHIbl

1)benku - KaTaMM3UPYIOT NPOTEKAaHUE OMOXMMHUUYECKUX PEAKIIUN, BBIMOIHIIOT CTPYKTYPHYIO UITH
MEXaHUYECKYI0 (DYHKIHUIO, CO3[al0T CUTHAJIBHBIE CHCTEMbI KJIETOK, WHOTJA BBIMOJHSIIOT
SHEpreTuvecKue PyHKIUH.

2)Hyxkneunossie kuciotel (JAHK, PHK) - JIHK coxpanenune u mepemaya HacieICTBEHHOM
unpopmanuu; PHK (uPHK, TPHK, pPHK) - peanuzanuu HacinenctseHHoi napopmanun

3)[lonucaxapuabl  (BHICOKOMOJIEKYJISIPHBIE — YIJIEBOJbI) - CTPYKTYpHbIE IOJIMCaXapuibl
(uenoa03a, XUTHH) MPUAAIOT KICTOYHBIM CTEHKAaM KIIETOK IPOYHOCTb, pPE3epPBHBIC
noymcaxapuael  (Kpaxman, —TJIMKOTEH, TallaKTOMaHHaHbl) 10  HEO0OXOIMMOCTH
PACLICTISAIOTCS. HA MOHOCAXapHU/Ibl U UCTIOJIB3YIOTCSI OPTaHH3MOM.

43. MoHoMepsl - 3TO HEOOJbIINE MOJEKYJbI, KOTOPhIE MOTYT COEIUHATHCA APYr C APYroM
MOBTOPSIFOIIIMMCST  00pa3oM, o00pa3sys 0Ooyiee CIIO)KHBIE MOJICKYJBI, Ha3bIBaeMEbIC
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nonuMepamu. MoHOMEpPBI 00pa3yloT MOIUMEPhl TyTeM 00pa30BaHUS XUMUYECKUX CBSA3EH

WM CYIIPaAMOJIEKYJIIPHOTO CBSA3bIBAHUSA B IIPOLECCE, HA3BIBAEMOM ITOJIMMEPHU3ALUEN.
[TonumepHbIe MOJIEKYIBI 00Pa3yIOTCs B MPOLIECCe PEAKLUH MOJTUMEPHU3alui, KOTOpas MOKET
OBITH 3amylleHa BO3JIEHCTBUEM Ha MOHOMEpHI BHEUIHHX (PaKTOPOB MOJAPA3ACIAIOLIUXCS 10
TUIY BO3JICHCTBUS Ha: TEPMHUUECKHE, (DOTOXUMHYECKHE, PaIUAIMOHHbBIC U HHUITUUPOBAHHBIC.
benkn — 3TO OCHOBHBIE CTpOUTENbHbIE OJI0OKM opraHu3Ma. OHU SBISAIOTCA HEOOXOIUMBIMHU
JUIsL pOCTa U Pa3BUTHS KJIETOK, TKaHEW M opraHoB. Belku coCToAT U3 aMUHOKHUCIIOT, KOTOPBIE
COCJIMHAIOTCA B LENOYKU, 00pa3ys CJIOXKHbIE CTPYKTYpbl. Belku BBINOIHSIOT MHOKECTBO
¢yHKIMIT B OpraHu3Me, B TOM YHCJIE YY4aCTBYIOT B OOpa30BaHMM aHTHKOPITYCOB, TOPMOHOB,
(GbepMEeHTOB U TPAaHCHIOPTHPYIOT KUCIOPOJ M NMUTATEIbHbIE BellecTBa B KiIeTKU. Kpaxman u
KJIETYATKA SABJIAIOTCA MOJINCAXapUaaMH, TO €CTh CI0KHBIMU YIJIEBOAAMM.
HykiienHOBBIE KUCIIOTHI SIBISIIOTCS OMOIMOIMMEpPaMH, KOTOPBIE COCTOSIT U3 MOHOMEPOB —
HYKJIEOTHJIOB. MouleKyaa HYyKJI€OoTHJa COCTOUT M3 TpeX COCTaBHBIX 4YacTe: U3
MSATUYTJIEPOJTHOTO caxapa — TMEHTO3bl, M3 a30THUCTOrO0 OCHOBaHMSI M ocTaTka (ochopHoil
KHCJIOTBI
B npupope cymectByeT Bcero 2 BUa HyKJIEMHOBBIX KUCIOT, u3BecTHbIe BceM: JIHK n PHK,
KOTOpBIE SIBJISIOTCS OCHOBHBIMH CTPYKTypHbIMH eauHunamu reHos. JIHK u PHK 310
OMOMONIMMEPBI, KOTOpblE XpaHAT, IMEpelaloT W pealu3yloT BCIO HACIEICTBEHHYIO
MH(POPMALIMIO KIETKH.
B nykneotnnax oOHapyXeHO 2 Kilacca a30THUCTBIX OCHOBAHUH, SBISIOUIMXCS MPOU3BOIBIMU
JIBYX apOMAaTHYECKUX T'E€TEPOLUKIMUYECKUX COCAMHEHUH - mypuHa U nupumuauHa. [lypun -
MIPOU3BOAHOE MUPHUMHUJINHA, MOJIEKYJIa COCTOUT U3 KOH/IEHCUPOBAHHBIX KOJIEL] MUPUMHINHA U
uMmyaasona. JIBa HyKJI€OTHa, COEIUHSAACH, O0pa3yloT AUHYKJICOTH ] IyTeM KOHIEHCAllUH, B
pe3ynabTaTe KOTopoil Mexny (ocdaTHOM Tpymnmoil 0IHOTO HYKIEOTHIa U CaXapoM JAPYroro
BO3HUKAET (hocHOopHOINIPUPHBIN MOCTHK.
JJHK — wmakpoMolniekysia, MOJMMep HYKICHHOBBIX KHCJIOT, C(OPMUPOBAHHBIX M3 TpPEX
KOMIIOHEHTOB: MATUYIJIEPOJHOIO caxapa Je30KCHUPUOO03bl, a30TCOAEPKAIIEr0 OCHOBAHUS U
docdatnoit rpymnmbel. OcHOBaHUS OBIBAIOT ABYX THUIIOB: MMYPHHOBBIE M MUPUMHAMHOBBIEC. B
JIHK npucyrcTByloT ABa NypHUHOBBIX OCHOBaHuUs, aaeHUH (A) u ryanud (I'), u naBa
nupuMuIuHOBBIX, TUMUH (T) 1 uuto3uH (LI).
50. PuGonyknewnoBas kwucinora (PHK) — 3To omHOHUTEBOW OuWOIOIMMEp, B KadyecTBE
MOHOMEPOB KOTOPOTO BBICTYNAIOT HYKJIEOTUAbl. MaTpuiueil sl CUHTE€3a HOBBIX MOJEKYI
PHK sBasitoTcst MONIEKYIbI 1€30KCUPUOOHYKIEMHOBOM KUCIOTHI (Tpanckpummus PHK). Xots
B psAJie CIy4aeB BO3MOKEH U 00paTHBIi nporecc (oopazoBanue HoBbIX JJHK Ha matpune PHK
B XO/JI€ PEIUTMKAIIUNA HEKOTOPHIX BUPYCOB). Takke ocHOBOM s 6nocunTeza PHK MoryT ObITH
Ipyrue MoJeKynbl puOoHykienHoBor kucnoThl (perumkarus PHK). B tpanckpuniuun PHK,
IPOUCXOSAIICH B siApe KIETKU, y4acTBYeT LEbId psii PepMEHTOB, HauOoJIee 3HAYUMBIM U3
koTopbix sBisieTcss PHK-nonumepasa.
KommnemenTapHOCTh B 11€10M — B3auMHoe cooTBeTcTBUE. Kommiemenrapuocts B JJHK — 3t0
MPOCTPAHCTBEHHAs] B3auMojonoyiHseMoctb MoHoMmepoB JIHK HykneoTunoB (LMTO3MH,
ryaHWH, TUMUH WU aJ€HUH), NpHUBOJAIIas K 0Opa30BaHUIO CBA3CH MEXIy HUMH, IpUYEM
LUTO3WH KOMIUIEMEHTAPEH I'yaHUHY, @ TAMUH — aJICHUHY.
Perumukamust — 3to nporecc camoyaBoenus: JJHK. Cunte3 JIHK nmpotekaer B siape B S-dazy
KJIETOYHOrO0 LHMKJIAa M mnpeamectsyer JaeneHuro kierkd. Cunres JIHK npoucxogut
onHoBpeMeHHO Ha oOeux nemsx JJHK. B ocnoBe — nmpunnun komrmieMentapuoctH. [Ipomecc
SIBJSIETCS TIOJYKOHCEPBAaTUBHBIM, TaK KAaK MO 3aBEPILICHUM PEIUIMKALUMU KaxAas JO0YepHss
mozsekyna JIHK conpepxut oiHy poIUTEIbCKYIO U OJIHY BHOBb CHHTE3UPOBAHHYIO 1ETIb.
OcnoBuble oranuusa Monekyn JHK u PHK: monspnas macca monexynsi: JJTHK > PHK;
bynaknusa: monekyna JIHK xpanut Hacnenactennyro mHpopmanuio, PHK — mepenocur ee;
konmnuectBo uenei: [JJHK — nByxuenoueunas wmosiekyna, PHK — onpHouenoudeunas;
MectoHaxoxaenue B kietke: JJHK — saapo, PHK — siapo u nmuronnasma; caxap: JJHK —
ne3zokcupubosa, PHK — pubo3a.
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Bcero Beimensior tpu pasHoBugHoctH PHK: mnpopmanmonnyio (MPHK), TpancmopTHyto
(TPHK) u pu6ocomansuyto (pPHK). Conepxanue Bcex BunoB PHK kierke B mepecuere Ha
maccy B 5—10 pa3 6onbiie, yem conepxkanue JJHK. 910 00bsicaumo npegnaznadenunem HK.
JHK TosbKO XpaHUT TEHETHYECKYI0 HH(POpMAIUIO, KOTOpas MOXKET MHOTOKPATHO
xornupoBathcsi. Moinekynsl PHK yuyacTByloT B cuHTE3e Bcex OENKOB OpraHu3Ma, KOTOpbIE
MOCTOSTHHO OOHOBJISIFOTCS.

Oynkiun PHK1. Muadopmanmonnas (1950-e rr):nepenaya napopmanuu o CTpyKType Oenka
or JIHK:;xpanenue wunHdpopmanuu mnpumepHo y 80% BUPYCOB KHUBBIX OPraHuU3MOB
(BemonusoT poas [AHK).2. Karanutuueckas (1982 r): p-PHK, PHK nekoropsix BHupycoB
sBisitorcss pudo3umamu win PHK-depmentamu.3. Perynstopnas (1990-e rr): mamsie PHK
OTBEYAIOT 3a paboTy IeHOB B si[pe M cuHTE3 Oenka B nuroriazme. Takum obpazom, PHK
coyetaer cBoicTBa:/JHK — mpuHIMI KOMIUIEMEHTApHOCTH, 32 CYET KOTOPOTO MPOUCXOIUT

MaTPUYHOE KOMHUPOBAHUE MOJCKYIBI,0€TTKOB — TpeXMepHas CTPYKTypa, IO3BOJISIONIAsN
BBITIOJIHATH PA3JINYHBIC 3a7]a4M: KaTalu3, PEeTYJISAIHII0, TPAHCIIOPT.
OtBer: CxoactBo: - benku W HYKIEMHOBBIE KHUCIOTHI SIBISIOTCS OHOJOTHUYECKUMU

MoJjeKyidaMHu. - OHH COCTOST M3 3JIEMEHTOB: yIJepoja, BOJIOpOJa, KUCIOpoJa, a3oTa U
dochopa. Paznuuus: - benkn cocTosST U3 aMHUHOKHUCIIOT M BBINOJHSIOT pa3inyHble ()YHKIINH,
TaKMe KaK KaTaJlu3 XUMHUUYECKHUX PEakUuil U Co3JaHue CTPYKTYyp B KieTke. - HykienHoBble
kuciorel, Takue kak JIHK m PHK, cocTodT mM3 HyKI€OTHAOB M CilyXaT Uil XpaHEHUs U
nepeaayu reHeTH4eckoi HHGopMaIuH.

Anenosuamonodochar (AMD), anenozunaudochar (AAD) u agenosuntpudocdar (ATD)
OTHOCATCS K KJAacCy COEJAMHEHHH, Ha3bIBaeéMbIX HyKJIeorngamMu. Mosekyiaa HyK-JIeoTHAA
COCTOUT W3 TIATUYIJIEPOJHOTO caxapa, a30TUCTOr0 OCHOBaHUS U (ocopHOoil kucnoTel. B
monekyine AM® caxap mpezcTaBieH pub0-30i, a OCHOBaHHME — aJieHWHOM. B Monekyne
AJI® nBe dhocdarnbie rpynmbl, a B Monekyiae ATO — tpu.

Tema 1.3
58. [Ina3zmarnyeckas MeMOpaHa COCTOUT W3 JTUIUIOB U O0enkoB. JIumuasl B MeMOpaHe o0pa3yroT

JBOMHOM CJIOM, a OeNKU MPOHMU3BIBAIOT BCIO €€ TOJIIY, MOTPYKEHbI Ha Pa3HYIO TNIyOMHY B
JUTIUIHBIA CJIOM WJIM PAcIoiaraloTcs Ha BHEIIHEH U BHYTPEHHEH MOBEPXHOCTH MEMOPAHBHI.
K HexkoropbiM OenkaM, HaXOASIIMMCS Ha HAPYKHOM TMOBEPXHOCTH, MPUKPETLICHBI
yIIIeBObI. benku 1 yrieBobsl Ha MOBEPXHOCTH MEMOPAH y pa3HBIX KJIETOK HEOJAMHAKOBBI U
SIBIISTFOTCS] CBO€OOPA3HBIMH YKA3aTEISIMU TUIIA KIIETOK.

59. OcHOBHBIE CBOWMCTBa IIIa3MaTHYECKOW MeMOpaHbl BKJIIOYAIOT 3alIUTHYIO (QYHKIHUIO,

yIPYrocTh, MEPMEAOMIBHOCTh W CO3JaHUE SJICKTPOXMMHUYECKOTO TrpaaueHTta. Bce stu
CBOMCTBa 00€CIEUnBAIOT HOpPMajabHOEC (YHKIIMOHUPOBAHUE KICTKH M TIO3BOJSIOT €
BBITTOJTHSTH CBOU )KM3HEHHO BaXKHbIE () YHKITUH.

60. Knérouynas memOpaHa (Takke IUTOJEMMa, TIa3MaJieMMa, WK IIa3MaTHYecKas MeMOpaHa)

— 3JIaCTUYeCKass MOJIEKYIsIpHasi CTPYKTypa, cocTosmas u3 OenkoB u junuaoB. OtaenseT
COJEPKUMOE JIF0OOH KIIETKH OT BHEUIHEH Cpefibl, 00ecnedunBas €€ LeJOCTHOCTh; PEryIupyeT
o0OMEeH MeXIy KIETKOH M cpeloil; BHYTPHKJIETOYHbIE MeMOpaHbl pa3eisioT KICTKy Ha
CHELMAIU3UPOBAHHBIE 3aMKHYThIE OTCEKM — KOMIIAPTMEHTBI WM OpPraHENIbl, B KOTOPBIX
IIO/I/IEP’)KUBAIOTCSI ONIPEECIIEHHBIE YCIIOBUS CPEJIBI.

61. 30upaTenpHas NPOHUIIAEMOCTh O3HAYaeT, YTO HEKOTOPhIC BEIIECTBA (HCIIOIb3yEeMbIC

KJIETKOHM, HampuMmep, [UIsl NUTaHUS WM JPYTHX IPOLECCOB) MOI'YT IPOXOJIUTh 4Epe3
KJIETOUYHYIO MEMOpaHy, a Ipyrue (HeHyKHbIe, OoracHble) — HeT. [Ipuuém memOpaHa MOXKET
JaKe 0TYACTH PEryIHPOBATh ITOT MPOILECC.

62. BemecTBa MoCTynaroT B KJIETKY CKBO3b KJIIETOUHYIO 000JIOUKY B BHJIE PACTBOPOB U3 JIPYIHX

63.

KIJIETOK, OKPYXKAIOIIeH cpeabl U MEeXKICTHUKOB. O00104YKa )KUBOW KJIETKH YCTPOEHA Tak,
YTO TpOHUIaeMa JJIsi OJHUX BeLIeCTBa U HENmpoHHUIlaema s Apyrux. Takum oOpazom
KJIETKa TIOJTy4aeT BCEe HYKHOE JIJisi CeOsl.
[{uTorurazMa OKpy>KeHa KJIETOYHOW WJIM IMTOIIa3MaTIuecko MmemMOpanoi. OHa COCTOUT W3
MBYX OCNKOBBIX, TaK HA3bIBACMBIX JJICKTPOHHO-TUIOTHBIX, CIIOEB, MEXAY KOTOPBIMHU
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pacroyiokeH MeHee IJIOTHBIN (CBEeTIIBbIN) CI0M JUMUIO0B. DTa TPEXCIOiHas YIbTPacTPYKTypa
JISKUT B OCHOBE 2JIEMEHTapHOW MEMOPaHBI KIIETOYHBIX OpTraHelll.

[Ina3smonu3 — 3TO sBIEHHE, KOTOPOE HPOMCXOTUT B KJIETKE, KOIJa OHAa TepsieT BOLY W
IJIaBHBIE BEILIECTBA, COJEpKalluecs B Hel, cokpaliaioTcs. B pesynbTarte miasmonusa KieTka
U3MEHSET CBOIO (OpMy, TepseT MPOYHOCTh U HECIOCOOHA BBIMOIHATH CBOM ()YHKITMH
HOpMalTbHO. [T1a3MoNn3 MOXKET TPOMCXOUTH MPH HEJOCTAaTKe BOJBI B OKPYXKAIOIIEH cpejie
WIN TpU HENpaBWIbHOW pabote ieTku. OH yacTo HaOJIr0AaeTCsl B PACTUTEIBHBIX KIIETKAaX,
OCOOCHHO B JIUCTBSIX, CTEOIAX ¥ KOPHSX.

TYPTOP, HanpsOKEHHOE COCTOSHHE KJIETOYHOW OOOJIOUKH, CO3/1aBaeMo€ THIPOCTaTHY.
JaBJICHHEM BHYTPUKIETOYHOM KUAKOCTU. B pacTUT. KJIeTKaxX BHYTP. IaBJIeHUE Ha KIETOUYHYIO
CTEHKY NpEBBIIACT JaBJICHHE Ha HEE HAPYKHOrOo pacTBOpa. Y OOJBIIMHCTBA pPACTCHUN
TYpropHO€ AaBJeHUE JISKUT B npeaenax 5—10 atM, y ramodpurtos, rpudos — 50—-100 aTm.
lNunepronnyeckue pactBopbl (Solutiones hypertonicae)— pacTBOpPBI, OCMOTHYECKOE
JaBJIeHHE KOTOPBIX BBIIIE OCMOTHMYECKOrO JaBJIEHHs IUIa3Mbl KpoBU. B kauectse I'. p.
UCTIONB3YIOT PAcTBOPHI COJIEH IIENOYHBIX M IIEJOYHO3EMEJIbHBIX METaIOB, TJIFOKO3bI,
MOYEBHMHBI M Jpyrux BemiecTB. KoOHIEHTpalusi 3TUX pPacTBOPOB MpeBbImaeT (HU3HOM,
KOHLIEHTpAIUIO: sl xjopuaa Hatpusi oHa Beime 0,85%, nas moueBuHBI Bbie 1,65%, st
TI0KO03HI BhIIe 5,14% (cM. M30TOHMYECKHE pacTBOPHI).

I'mnoroHnyeckuii pacTBOp — pPACTBOP, UMEIOIIMA MEHbBIIEE OCMOTHYECKOE NABICHHUE I10
OTHOIICHHIO K JAPYroMy, TO €CTh OOJaJaronivii MEHbIIEH KOHIIEHTpallel BellecTBa, He
NPOHMKAIOIIETO 4Yepe3 MeMOpaHy. [Ipu morpykeHuu KIETKH B THIIOTOHHYECKUH pacTBOp,
MPOUCXOAUT OCMOTHYECKOE IPOHUKHOBEHHWE BOJABl BHYTPb KJIETKH C pa3BUTHEM €&
TUIEePTUApATANN — HA0YXaHUS C MOCIEIYIOIUM IUTOIH30M.

N3oToHIUecKHe pacTBOPBI — BOJHBIC PACTBOPHI, H30TOHHUYHBIE TI1a3Me KpOBH. [IpocTeniimm
pacTBOpOM TaKOrO THIIA SIBISIETCS TaK Ha3bIBAEMBbId  (DU3MOJIIOTHYECKUN  pacTBOP
(«puzpactBOp») — BoAHBINA pacTBOp xyopuaa Hatpus (NaCl) ¢ maccoBoil noneit o(NaCl)=
0,9%. HazBaHue 3TO 0O4€Hb YCIOBHOE, TaK KaK «(pHU3pacTBOP» HE COAEPKUT MHOTHX BEIIECTB
(B 4acTHOCTH, cOJei Kanus), HEOOXOTUMBIX A (PU3UOIOTUYECKON NEATETHHOCTH TKaHEH
OpraHu3Ma.

N3oToHMYEeCKHE pacTBOpPHI TaKXKe HA3bIBAIOTCS «(MU3HONIOTHUECKUMMU». OJTO Ha3BaHUE
TOBOPUT O TOM, YTO HX COCTaB M CBOWCTBAa OJM3KH K (DU3NOJOTHYECKUM YCIOBHSIM
opranu3ma. OHHM 00ecTeynBaIOT ONTUMAIHLHOE PABHOBECHE MEXKIY BOJIOM M SIIEKTPOIUTAMHU B
KJIETKaX, YTO HEOOXOAUMO /71 HOPMAJIbHOM pabOThI OpraHu3Ma.

ConeBble cnaOuTeNbHBIE MOTYT COJEpXaTb OAMH WM HECKOJIBKO U3  CIEIYIOUIMX
UHTPEIMEHTOB: THIPOKCHI MarHus, CcyabpaT MarHus, OUTpaT MarHus, Qocdar HaTpus u
cynbdar HaTpHsl.

braromapst BEICOKO# KOHIICHTPAIMU COJIH B MOBSI3KE, OHA CO3/IACT ONTUMANIBHBIC YCIOBUS IS
pereHepanmuy TKaHEH M CTUMy’aupyeT oOMeHHble Tmponecchl. [lpu  HaHeceHuun
THIIEPTOHMYECKOW COJICBOW TMOBSI3KM HA paHy MPOUCXOIUT aKTHBAIMS KPOBOOOpAIICHHS W
ycuiaeHne oOMeHa BELIECTB B TKAaHAX. OTO CIIOCOOCTBYET YBEJIUYEHHUIO MOCTYIUICHUS
KHUCJIOPOJla M MUTATENbHBIX BEUIECTB K MECTY MOBPEXKACHHSI, YTO CIHOCOOCTBYET OBICTPOMY
00pa30BaHUIO HOBBIX KJIETOK U TKaHEH.

Bxurouenus: muToriazMel — 3TO HeOOsA3aTeIbHble KOMIIOHEHThI KJIETKH, MOSBISIOUINECS U
MCUE3aI0IIHe B 3aBUCIMOCTH OT MHTEHCUBHOCTHU U XapakTepa 0OMEeHa BELIECTB B KJIETKE U OT
YCIIOBUI CYLIECTBOBAHMS OpraHu3ma. BiloueHus HMMEIOT BHJ 3€peH, TJIbIOOK, Kamelb,
BaKyoJIel, TpaHyl pa3iuyHOH BenuuuMHbl M (opmbl. WX Xumuueckas Npupoja OYEHb
pazHooOpa3Ha. B 3aBucuMOCTH OT (yHKIITMOHAIBHOTO HA3HAYEHUS BKIIOUEHUS OOBEIUHSIOT B
IpynIsl: TpoUUYECKHe; CEKPeThl; MHKPETbl; HMUTMEHTHI; SKCKPEThbl M Jp. CIelUaIbHbIe
BKJIFOUCHHS (TEeMOTJIOONH)

Oprasesuibl MPeACTaBISAIOT COOOM YacTW KIETKH MHKPOCKOIMYECKHX pa3MepoB, KOTOPHIE
OTBEYAIOT 3a BBHINOJHEHHE OINpeAeIeHHOW (YHKIIMM BHYTPU KIETKH J000H cTeneHu
CJIO’)KHOCTH.
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Ob1ee - 3To ogHOMeMOpaHHble opraHouabl oTiinuus - J1IC (rpaHynspHast Wi mepoxoBaTast
- cuHTe3 Oenka), ['oNbkK - yrmakoBKa OPraHWYECKHX MOJIEKYN, 00pa30BaHWE TEPBUYHBIX
JIM30COM.

K HeMeMOpaHHBIM OpraHesuiaM KJIETKU OTHOCSTCS LEHTPUOJIU, MUKPOTPYOOUKH, (PUIaMEHTHI,
pubocombl u norcoMsbl. Lentpuonu (centrioli), 00BIYHO UX JBE (AUITIOCOMA), TPEACTABISIOT
co0Ol MeNKHe Temblla, OKPYKCHHbIC IUIOTHBIM YYacTKOM HHUTOIUIa3Mbl. OT KaXIou
LEHTPHOJIN JIy4e00pa3HO OTXOASIT MUKPOTPYOOUKH, MOJIyUYUBIINE Ha3BaHUE LEHTPOCchEepH.
MuToXOoHIpUM — OpraHesibl 3HeprooOecreyeHus: MeTabOJINYECKUX IPOLECOB B KIIETKE.
Pa3meps! ux BapsupyroT ot 0,5 10 5-7 MKM, KOIMUYECTBO B KileTke cocTaBiseT oT 50 1o 1000
u Oosiee. B rumanonimazmMe MUTOXOHAPHU pacrpeseneHbl o00braHO AU Y3HO, OAHAKO B
CHEIHMATM3UPOBAHHBIX KIETKaX COCPEAOTOYEHBI B TE€X y4yacTKax, I/leé MMeeTcsl HauOoJbIias
noTpeOHOCTh, B HHepruu. Hampumep, B MBIIIEUHBIX KJI€TKaX M CHUMILIAcTax OoJblIne
KOJINYECTBA MUTOXOHJIPHIA COCPEIOTOUYECHBI BAOJb pabounX 3JIEMEHTOB — COKPATHTEIbHBIX
bubpmw. B kneTkax, GyHKIIUA KOTOPBIX COMPSIKEHBI ¢ 0CO00 BHICOKMMH dHEPro3aTpaTaMH,
MHUTOXOHJIPHH 00pa3yloT MHOXXECTBEHHBbIE KOHTAKTbI, OOBEAUHASACH B CETh, WIH KJIACTEPHI
(KapAMOMHUOLIUTHI U CUMILIACTHI CKEJIETHON MBIIICYHON TKaHH).

Crpoenne mnactu: 1 — HapykHas MeMOpaHa; 2 — BHYTpEHHss1 MeMOpaHa; 3 — ctpoma; 4
— TWJIAKOWJ; 5 — rpaHa; 6 — jamelibl; 7 — 3epHa Kpaxmania; 8 — JMINUIHBIC Karliu.
[TnacTunbl XxapakTepHBI TOJIBKO JUISI PACTUTENBHBIX KIETOK. Pa3inyaroT Tpu OCHOBHBIX THIIA
IUIACTU]: JIEWKOIUTacThl — O€CLBETHbIE IUIACTHABI B KJIETKaX HEOKPAIIEHHBIX YacTei
pacTeHuil, XpOMOIUIACTBI — OKpAIICHHBIE TIUIACTHIABI OOBIYHO JKEJITOr0, KPACHOTO U
OpaHXEBOTO LIBETOB, XJIOPOIJIACTHl — 3€JICHbIE TIIACTU/BI.

@yHkuMsa xjnoporaactoB: (orocuHTe3. DyHKIMSA JIEHKOIMIACTOB: CHHTE3, HAKOIUIEHHE U
XpaHEHHE 3aMacHbIX MUTATEIbHBIX BellecTB. DYHKINSA XPOMOILIACTOB: OKpalllMBaHUE [IBETOB
¥ IJIOJIOB U TEM CaMbIM MPHUBIICYCHUE ONBUIHTENCH M PaCTIPOCTPAHUTEINCH CeMSH.
DOupomnasmatudeckas  cetb  (OP)  sBmsercs  BakHeHImIMM — s4eiika  opraHesuia,
NPEUMYIIECTBEHHO BCTPEYAIOMIASCS B DYKAPHOTHYECKUX KIIETKAX, U SABISETCS HEOTHEMIIEMON
YacThbI0 MHOTOYHCIICHHBIX KJIETOYHBIX IMPOILECCOB. DTO KpymHeWmas mMeMOpaHOCBS3aHHAs
opraHeiia, TPOUCXOAsIas U3 sAepHOW 000youku KieTkn. OcHOBHbIE QyHKIHH DP
BKIIIOYAIOT CHHTE3 Oenka, MOAN(UKAIUIO, CHUHTE3 JHMIHUA0B M PErYJSIHI0 KalbIus.
roMeocra3a M CeKpemus. JTa OpraHeyia OTJIMYAeTCs OOIIMPHOW CEThI0 MeMOpaHHBIX
TpyOOYEK U JIMCTOB, KOTOPHIE SBISAIOTCS HEOTHEMIIEMOU YacThio €€ (PYHKIUU.

PubGocoma — 3TO KIIETOYHas CTPYKTypa, KOoTopasi coOupaer OCJIKHM TyTeM COCAMHEHUS
aMHHOKHUCIJIOT HAa OCHOBE IreHeTHuecKux nHeTpykuuii undopmarmonsHot PHK (MPHK).
Anmapat [ombmpkn — ogHOMEMOpaHHAs, MUKPOCKOIIMYECKAsi OpraHeiia dyKapHOTHUECKOM
KJIETKH, KOTopas IpeJHa3HaueHa JJis 3aBepIeHHUs TNPOLECCOB CHHTE3a KIETKH H
obecrieunBaeT BHIBOJ, 00pa30BABIIINXCS BEIIECTB.

B HekoTOphIX ciydasx CTpOeHHE KOMIUIeKca [0JbJKM CBA3aHO C 3€PHUCTO-CETYATOM
CTPYKTYypo#l. PacmomararoTcs Takue BapHaHTBl HEIIOCPEACTBEHHO Y sapa M WMEIOT BHI
KOJITIAYKa.

JIuzocombl («IU3HCY» — pacIIelyieHue, «comalcoMa» — TeJlo) — OTO OpPraHeIUIbI
9YKapHUOTHUECKUX KIeTOK. [lo cTpoeHMI0 MpencTaBisioT cOOOW MeMOpaHHBIE MEIIOYKU
(BU3MKYIBI, MY3bIPbKH), COAEpIKAIIUe MHOXKECTBO ()EPMEHTOB, PACLICIUIAIOIIUX CIIOXKHBIE
opranndeckue BemiectBa. OCHOBHBIMH (YHKUUSIMH JIM30COM  SIBIISIIOTCSL  KJIETOYHOE
NUIIEBAPEHUE, YHUUTOXKEHHE HEHYXHBIX KJIETKE OpraHoOHJIOB, CaMOpa3pylleHHE KIIETKH,
CEKpeLus BEIIECTB 3a MPEEIIbl KIETKH.

OHM NpUHUMAIOT ydyacTUEe B INEPEeBAPUMBAHUU IUINM, MOJYYEHHOM € MOMOILIbI0 (harocom,
U3BECTHBIX KaK MEKKJIETOUHOE TepeBapuBaHue. JIN30cOMbI BBICBOOOXKIAIOT CBOM (DePMEHTHI
Hapy)Xy MOCPEICTBOM DSK30IIMTO3a IS OCYIIECTBICHUS BHEKJIETOUHOTO IepeBapUBaHUSI.
JIn30cOoMBI pa3pymaloT NPEnsSTCTBYIOIIME CTPYKTYpHI. Paciieniss KiIeTouHble KOMIIOHEHTHI,
JM30COMBI TIOMOTAIOT NepepadbaTbiBaTh MUTATENbHBIE BEIIeCTBA U OMOMOJIEKYJBI 00paTHO B
KJIETKY. DTOT Mpolecc nepepadoTKH UMEET pelaroiee 3HaYeHUE [T COXPaHEHUs SHEPTUH U
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CHHTE3a HEOOXOJIUMBIX MOJIEKYyJd. B crmepmaTo3zonnax jaM30coMbl 00eCeuUBarOT (hEePMEHTHI
JUIST  paspylieHUsT OTPaHWYMBAIONICH MeMOpaHbl SHUIEKIeTOK. JIM30COMBI pa3pymarT
HOTJIOIIEHHBII MaTepuall, MOMOTas OpraHu3My 3aluinaThcss OT HHpekimid. ['panyssl
JEHKOLUUTOB IOJIY4YarOT W3 JIM30COM. JIM30COMBI BBI3BIBAKOT pa3pyLICHHUE CTAPEIOIIUX U
MEPTBBIX KJIETOK.

Kierounsnii nieHTp (LeHTpocoMa) — 3TO HeMeMOpaHHas OpraHeiyia B KJETKax 3YKapHOT.
Lentpocoma (KI€TOYHBIN LIEHTP) BHIOIHAET BaKHEHWIIHE (QYHKIMU B KJIETKE: Y MPOCTEHIINX
Opranu3MoB (OpPMHUPYET OPraHOUIbI, KOTOPbIE MPEJOCTABISAIOT BOZMOXHOCTh NIE€PEIBUTATHCS
10 BOJHOW cpene. DTH OpPraHOMJIbl Ha3bIBAIOTCS JKTYTUKAMU. Y IYKapUOTHUECKHX KIIETOK
OTBEUaeT 32 00pa30BaHUE PECHUUYEK, KOTOPHIE JI€Tat0T BO3MOKHOM KOXKHYIO PELeTIIHI0 — TO
€CTh BOCIPUATUE BHEUIHMX pa3fpa’KUTesiel KOXXHBIMU NOKpoBaMu. MrpaeT BaXHYIO poJib B
MUTOTUYECKOM JIeJICHUM KJIETOK 3a CuYeT TOro, 4To (QOpMHUPYeT HHUTH BepeTeHa U
crocoOCTBYeT paBHOMY pacnpeaeneruto uHpopmarun JJHK mMexay mouepHUMH KIETKaMH.
OpraHemibl, COCTAaBISIONIME LIEHTPOCOMBI, TO €CTh LEHTPUOJIM, YYacTBYIOT B 00pa30BaHUU
MHUKpPOTPYOOUEK, KOTOpBIE SBISIOTCA BaXXHBIMU D3JIEMEHTaAaMH OINOPHO-COKPATUTEIBHOTO
anmnaparta. KieTouHslif IEHTp ¥ €ro 0COOEHHOCTH BaXKHBI JIJISI MEAUIMHBL: TaK, YBEJIUYCHHUE
KOJIMYECTBA LIEHTPOCOM B KJIETKE CBUAETEILCTBYIOT O HAJIMUUHU 3JI0KAUECTBEHHON OITYXOJIH.
Sapo atoma COCTOMT W3 JBYX THUIIOB YACTHI], MOJOXKUTEIBHO 3apsHKCHHBIX YaCTHLL,
Ha3bIBAEMBIX MPOTOHAMM, M HEUTPAIbHO 3apsDKEHHBIX YaCTHUL], Ha3bIBAEMBIX HEHTpOHAMHU.
[IpoTOHBI + HEUTPOHBI B ATOME MPEACTABIAIOT AP0 aroMa. S 1po aToMa MpeaCcTaBICHO Yepes
ZXA, rne X - sapo atoma, Z - aTOMHBIA HOMEp U A - MaccoBO€ YHCIIO.

XpoMaTuH — 3TO Macca FeHeTHYeCKOTo BelecTBa, cocrosimas u3 JJHK u 6enkoB, koTopbie
KOHJICHCUPYIOTCS € MOCIEAYIOUIMM 00pa30BaHMEM XPOMOCOM B IPOILECCE JEJIEHUS KIETOK
3YKapHoT.

Snpo - neHTpanbHas OpraHeiuia KJIETOK dYKapUOTHYECKHX OPTaHU3MOB, OCHOBHASI (DYHKITHS
KOTOPOTO XpaHEeHHe, Iepelada M peanus3alys HacleJCTBEHHOW WH(GOpMaILUU, TaKxkKe
KOHTPOJIUPYET caM TpoIecc JelieHne KiIeTku. HemanoBakHoit (yHKIMEH sBIsSETCS
pPEryIMPOBAHNE BCEX MPOLIECCOB KU3HEACATEIBHOCTH KIETKH, a TakKe€ OHO IMPUHUMAET
yuactue B obpazoBanuu PHK u pubocom, mocieanue CUHTE3UPYIOT HEOOXOAMMBIE OEIKH
KJIETKH.

Knerounoe siapo mMeeT BakHellllee 3HAYEHHWE B KU3HEACSTENBHOCTU KJIETKH, MOCKOJIBbKY
CIIYXKUT XpaHWIHUIIEM HaclleJICTBEHHONW HH(pOpMalUU, COAepKalleics B XpoMocoMax. Sapo
eCTh B JI000M JyKapHOTHYECKOW KJIeTKe. Sapo OrpaHuyYeHo SAAepHON O00O0JOUYKOH,
OTJEIISAIOICH ero coiepkumoe (Kapuoruiasmy) ot Huromia3Mel. O00I04Ka COCTOUT U3 JBYX
MeMOpaH, pa3/eleHHbIX MPOMEXKYTKOM. O0e OHM MPOHM3aHbl MHOTOYMCIEHHBIMU MOpaMH,
Osaroapst KOTOpsIM BO3MOXKEH OOMEH BEIIECTBAMHU MEXIY SAPOM U IUTOIUIa3MOi. B siape
KJIETKH Yy OOJBIIMHCTBA 3YKapuoT HaxomuTcss oT 1 mo 7 sapeiuek. C HUMHU CBSI3aHbI
npoueccsl cuate3a PHK u TPHK.

Xpomocoma oOpasyeTcsi M3 €IWHCTBEHHOW W 4Ype3BbIYaiHO minuHHON Monekynsl JIHK,
KOTOpasi COJEPXKHUT TIpyIny MHoecTBa reHoB. Kommiekc Oenxos, cBsizanHbix ¢ JIHK,
o0Opa3yeT XpoMaTWH. XpPOMAaTWH — HYKJICONPOTEU, COCTABISIOIIUNA OCHOBY XPOMOCOM,
HaXOAUTCSI BHYTPHU siipa KJIETOK 3YKapuOT M BXOJIUT B COCTaB HYKJIEOWJA Y INPOKApHOT.
HMeHHO B cocTaBe XpoMaTHMHa MPOUCXOAMUT pealu3alus TeHeTH4YecKoW uHbopmanuu, a
TaKKe perukanus u penapauusa JJHK.

Cyl1ecTByeT YeThIpe OCHOBHBIX THIIa XpPOMOCOM: METAlleHTpUUECKHE, CyOMeTaleHTpUYECKueE,
AKpPOLCHTPUUECKUE U TEJIOLEHTPHUUYECKUE. XPOMOCOMBI HAXOIATCS B siipe OOJBLIMHCTBA
KUBBIX KIIeTOK U coctoaT u3 JIHK, koTtopas mioTHO CkpydeHa B HUTEBUIHBIE CTPYKTYPBHI.
JlononHuUTEeNbHBIE OENIKOBBIE CTPYKTYPhI, Ha3bIBAEMbIE THCTOHAMH, ITOJCPKHUBAIOT MOJICKYITY
JAHK BHYTpH XpOMOCOMBI.

KapuoTtiin — coBOKYIMHOCTh MPU3HAKOB (YKCIIO, pa3Mepbl, popMa U T. 1I.) MOJHOTO Habopa
XpOMOCOM, MpHCyIlas KJIeTKaM JJaHHOTO OHOJOTUYECKOro BuAa (BHIOBOM KapHOTHM),
JTAHHOTO OpraHu3Ma (MHIWBHUIYaIbHbIA KaPUOTHUIT) WIH JTUHUHU (KJIOHA) KIIETOK.



93.

94.

95.

96.

AyTocoma - 3T0 0JlHa Iapa XpOMOCOM, ayTOCOMBI HaXOJATCS ITOYTH BO BCEX KJIETKAX HAIIETO
Tena. Y dyenmoBeka 22 mapbl ayTocoM M OJHA mapa MoyioBeIXx XpomocoMm (XX miu XY).
AyTOCOMBI TPOHYMEPOBAHBI B COOTBETCTBUM C MX pa3Mmepamu. Camas Ooiblnas ayrocoma -
xpomocoma | - cogepxut npumepHo 2800 reHoB; camas MaJIeHbKas ayTocoMa - XpoMOCOMa
22 - copepxut npumepHo 750 reHos.

reTepoCcOMaMi Ha3bIBAIOT MApy XPOMOCOM, 110 KOTOPOW Pa3HOMOJIbIE OPraHU3MbI OTINYAIOTCS
JIpyr OT Apyra. ayToCOMBI- XPOMOCOMBI, O IMHAKOBEIE IJI Pa3ae/IbHOIIONBIX OPraHU3MOB
JuniounHelii  HAOOp XpPOMOCOM — 3TO COBOKYITHOCTH XPOMOCOM, CBOWCTBEHHBIX
COMAaTUYECKUM KJIETKaM, B KOTOPOM MOMApHO MPHUCYTCTBYIOT BCE XapaKTEPHBIE NIl JTAHHOTO
OHMOJIOTHYECKOTO BHUAAa XPOMOCOMBI. B aummonnHoM Habope XpoMOCOM BCE XPOMOCOMBI
MMEIOT IBOMHUKOB, HYKJIEOIIPOTEHUIHBIE CTPYKTYPBI PACIIOJIOKEHBI ITOIIAPHO.

["arutonHeIii HAOOP XPOMOCOM COBOKYIMHOCTH XPOMOCOM, TPHCYIIash 3peoi IOJI0BOU
KJIETKE, B KOTOPOM M3 KaKAOW Mapbl XapaKTEpHBIX JI1 JaHHOTO OMOJIOrMYECKOro BHJIA
XpPOMOCOM TIPUCYTCTBYET TOJBKO OJIHA; y YesioBeKa ['. H. X. mpeacTaBiieH 22 ayTocOMaMH U
OJIHOM ITOJIOBOM XPOMOCOMOM.

Tema 1.4
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ACCUMMWISILNSA —rtakas nepepaboTKa MONANAIONIMX M3BHE B PACTUTEIbHBIA WIN
JKUBOTHBIM OpraHuW3M BEILECTB, B pPE3yJbTaTe K PO MOCIEIHHE CTAaHOBATCS COCTaBHOM
YacThIO KJIETOK OpraHu3Ma. A. O€JIKOB C XUM. CTOPOHBI HanOoJIee 3araJ0uHas CTa s
HuccuMunsauuss — 3TO MPOUECC PA3IOKEHUSI CIOXKHBIX OpPraHWYeCKHX BEIIECTB C
MOJlyYEHUEM BSHEpruu. JTa ¢usnosiornyeckas (yHKIUS SIBISETCS HEOThEMJIEMOM YacCThIO
oOMeHa BEIIECTB y BCEX JKUBBIX OpPraHW3MOB. Bo BpeMs AMCCUMWIALUHM, OpPraHU3MbI
MPEBPALIAIOT CI0XHbBIE MOJIEKYIIbI B 60Jiee MPOCThIE U YAOOHBIE JIJIs1 UCIIOJIB30BAaHUS YHEPTUU
dopMmBI.

Oransl 3HEPreTHYECKoro oOMeHa:

1. IloaroTOBUTENBHBIN - MPOUCXOANT B ITUTOIUIA3Me KieToK. [lox nefictBuem hepmeHTOB
HoJMcaxapuabl pacUIeIUIIIOTCS Ha MOHOcaxapuabl (Tioko3a, gpykrosa u [p.) , Kupsl
pacHICIUISIOTCA 10 TUIMLEPUHA M IKUPHBIX KHUCJIOT, O€JNKH - 10 aMUHOKHCIOT,
HYKJICMHOBBIE KUCJIOTHI 10 HYKJI€OTHI0B. [Ipu 3TOM BBIAEsAETCS HEOOIBIIOE KOTNIECTBO
SHEPI'HH, KOTOPOE PACCEUBAETCS B BUE TEILIA.

2. beckucnoponnblii (aHa’poOHOE ABbIXAaHWE WM TJIMKOJIU3) — MHOIOCTYIEHYAaTOoe
pacIerieHue rIoKo3bl 06e3 yuactus kuciaopoza. Ero HassiBatot 6poxkeHreM. B mpiax
B pe3yJibTaTe aHA3POOHOI0 JbIXaHUS MOJIEKYJIa IITIOKO3bI PaclagaeTcsl Ha IBE MOJIEKYJIbI
mupoBuHOrpagHod kuciotel (C3H403), koTopeie 3aTeM BOCCTAaHABIMBAIOTCS B
MosiouHyro kuciotry (C3H603). B peaknusax paciieruieHHs TIIFOKO3bl YYacTBYIOT
dbocdhopnas kucnora u A/{D.

OCHOBHOE OTJIMYME MEXIy [JbIXaHHMEM M OpOKEHHEM 3aKII0YaeTcsl B UX LEIIX U
npoiieccax. /[prxanne — 370 PU3MOTOTHIECKUN TPOIECC, KOTOPBIA 00ecreuynBaeT KU3HEHHO
BaKHble (YHKIIMM OpraHu3Ma, TaKue Kak IOCTYIUIEHHWE W YyAajeHUue razoB. bpoxeHwue, c
JpPYrOM CTOPOHBI, SBIIETCA IPOLIECCOM PA3JIOKEHHUS OPraHMYEeCKUX BEIIECTB IIOJ
BO3/ICHCTBMEM MHKPOOPraHU3MOB WIH APOXKEH, MPU KOTOPOM 00pa3yeTcsl FJHEprusl B BUIEC
AJIKOT0JIs1 MJIM ra3a.

JIByMsT OCHOBHBIMH (YHKIUSMHU MHUTOXOHIPUNA SBJSIOTCS KJIETOYHOE JbIXaHHE U
IPOM3BOJICTBO SHEPTUU. DTH JABE OCOOCHHOCTH SIBJISIIOTCSI OCHOBHOM MPUYHHOM, TTOYEMY BaM
HYXXHO JIBIIIAaTh U €CTh. BalmM MUTOXOHAPHIM TpeOyeTcs Kak KUCIOpOJ M3 BO3JyXa, TaK U
[JII0K03a W JKUP U3 MUIIM A7 BbIpaOoTku 3Hepruu B ¢popme AT®. IloMmumo mpousBoacTBa
SHEPTUHU U KIETOYHOTO JBIXaHUs, MUTOXOHJPUHU UTPAIOT POJIb B IPYTUX (PYHKUMUAX, BKIFOUYAS
rOMEOCTa3 KalblUsg, POCT KIIETOK, JEJIEHHWE KIETOK M rubenb kietok. OHU y4acTBYIOT B
noJiep>kaHui (YHKIIMH HEPBHOH CHCTEMBI, B BBIPAOOTKE TEIUIA, SIBISIOTCS OCHOBHBIM



KJIETOYHBIM OpraHoM s Meraboiuueckux ¢yHkuuii B 1ukine Kpebca u  apyrux
JIBIXaTeNbHBIX IUKIaX. OHU HAXOAATCS B CHHTE3€ OMOMOJIEKYI.

102.  I'maBHOE MPEMMYILECTBO ABIXaHUS COCTOUT B TOM, YTO SHEPTUSl OKHCISIEMOT0 BEIECTBA -
cyOcTpata, Ha KOTOPOM MHKPOOPTaHM3M pacTeT, UCTIOIb3yeTcs Hanbomee nmoiaHo. [loaTomy B
nporecce JbpIXaHus IepepadaThiBaeTCsl TOpas3g0 MEHbLIe cyOcTpara Uil IOJy4eHHs
OIIPEJINICHHOTO KOJIMYECTBA SHEPT UM, YEM, HAIIpUMeEp, U OPOKECHHSX.

103.  AsrotpodHas accumMmisAIMA — 3TO (QOpMa ACCUMHJISAIHMM, TIPU KOTOPOW U3
HEOPraHMYECKUX BEIIECTB CTPOSTCS OpraHMYeCKUe BeIecTBa OpraHu3Ma. apyras (opma
ACCHMWISIIINHN, TIPU KOTOPOH OpraHWYecKue BEIIECTBAa, CO3JaHHBIE OPTaHU3MOM, CTPOSTCS U3
OpPTraHWYECKHX BEIECTB — TeTepoTpodHasi.

104. TereporpodHas accumwisius — OAWH W3 HamOoJiee BAXKHBIX  IPOIIECCOB,
00ecTieuynBalONINX BEDKMBAHUE M Pa3BUTHE MHOTHX OpraHu3MoB. OHa SBISETCS OCHOBHBIM
crocoOOM TOJIyYeHHUs] SHEprMd U HEOOXOAMMBIX IMUTATEIbHBIX BELIECTB. B oTianume oT
aBTOTPO(HON ACCUMWIALIMK, TP KOTOPOH OpraHU3MbI CHOCOOHBI CHHTE3UPOBATH
OpraHMYeCcKHe BEIIeCTBA M3 HEOPraHMYECKUX BEUIECTB, TIE€TEPOTPO(HBIE OpPraHU3MBbI
[OJY4aloT DSHEPrul0 M TNHTATeNIbHbIE BELIECTBA M3 OPraHMYECKUX BELIECTB JAPYIHX
OpPTaHU3MOB.

105. ®otocuHTE3 — TmpoLEecC, MPU KOTOPOM B KIETKAaX, COACPXKAIIMX XJIOPOPHIUI, IMOX
JICiCTBHEM SHEPTrUM CBETa 00pa3yroTCs OpraHMYEeCKHE BEIIECTBAa M3 HeopraHnmdeckux. [Ipm
(doTocuHTE3€ pacTeHHE MOTJOMIAET YIJIEKUCIBIA Ta3 W BOJY, CHHTE3HPYET OpraHUYecKue
BEILIECTBA M BBIJEIISCT KUCIOPO, KaK TOOOUHBIHN MPOIYKT (hOTOCHHTE3A.

106.  CnoxHsblii mpomecc (GoTOCHHTE3a COCTOMT M3 JABYX (pa3: cBeToBOM M TeMHOBOH. Kak
MOHSATHO M3 Ha3BaHUs, CBETOBas (CBETO3aBUCUMas) (a3a MPOUCXOIUT C y4acTHEM KBAHTOB
cBera. HasBanme TemHOBas (a3a BOBCe HE O3HAYAET, YTO MPOILECC MPOUCXOJUT B TEMHOTE.
Bosee TouHOE OmpeiesieHne — CBETOHE3aBUCUMAs.

107.  CnocoOHBl K (OTOCHHTE3y B OCHOBHOM, 3elieHble pacTeHus. Ho kpome HHX Taxxke
CHOCOOHBI W JIpyrW€ OpTaHWU3MBblL, Hampumep bakrepuum - - 1MaHOOAKTEpHH, 3EJICHBIC
OaxkTepuu, MyprIypHble OakTepuu. IDTH OakTepUM MPOU3BOAAT (OTOCHHTE3 C Y4aCTHEM
nurmeTa 0aKkTepruoxjaopodusia.

108. Ponp ¢oTocuMHTE3a B KM3HM 3E€MIIM 3aKJIIOYAETCS B €ro CIIOCOOHOCTH 3aXBAaTHIBATh
SHEpPruI0 M3 OKpy’Kalolleld cpeibl M NpeBpaliaTh €€ B INUTAaTelbHbIE BEIIeCTBA. 3aTeM
pacTeHusl WCIONB3YIOT STH BEIIECTBAa Ui POCTA, Pa3MHOXKEHUS W oOecreueHHs CBOCH
KHU3HeneATeIbHOCTH. DOTOCHHTE3 UMEET OOJIBIIOE 3HAYSHHE JJIsi HKOCUCTEM Ha 3eMile, Tak
Kak 0e3 ero HaJIM4usi BO3MOYKHBI HEBO3BPATHBIE N3MEHEHNUS B IIPUPOJIE.

109. XemocuHTE3 — 3TO MpoOIecC, MPH KOTOPOM HEKOTOPBIE OPraHU3MbI, OOBIYHO OAKTEPHH,
UCTOJNB3YIOT XMMHUYECKYI0 HSHEpruMi0 BMECTO COJHEYHOro CBeTa s  MOJy4YEeHHUs
OpPTaHMYECKHX COCIWHEHHH W3 HEOPraHWYEeCKHX BEIIeCTB. B 3TOM mporecce 3HEprus
MOJTy9aeTCcsl B Pe3yjbTaTe OKHCICHHS HEOPTaHWMYECKHX MOJIEKYJ, TaKUX KaK CEpOBOJOPOJ
WM METaH, ¥ MCHOJIB3YETCs JUIsl MPOM3BOACTBA OPTaHWYECKUX MOJIEKYJ, TaKHX Kak caxapa,
AMUHOKHUCIIOTHI M JIUITHIBI.

110. Camoe r1aBHOE OTJIMYME XEMOCHHTEe3a OT (OTOCHHTE3a SBJISETCA OTCYTCTBHE
HEe0O0XoauMOCTH B cBeTe DOTOCHHTE3 HE OCYIIECTBIseTCs 0e3 cBeTa. JlaHHBINA THIT MUTAHUS
HPOCUXOJUT TOJBKO Ha CBETY XEMOCHHTE3 MPOMCXOIUT 32 CUET MOIJIOIICHHS YHEPTUH, a HE
cBeTa.

111. W dQorocuHTE3, M XEMOCHUHTE3 TMPEACTABIAIOT €000 camble 0a30BBIE, OCHOBHBIC
IPOIIECChl, KOTOpblE€ MPOTEKAIOT B JKUBBIX OpraHu3Max. VIMEHHO OHM MpPEIOCTABISAIOT
BO3MOXXHOCTh ~ OPTaHW30BaThb HEOOXOIMMBIC HWCTOYHUKH  JKHU3HENEATEILHOCTH IS
OpPTraHW3MOB, KOTOpBIE OTHOCATCS K aBTOTPO(HBIM (T.€. PACTUTEIbHBIE OPraHU3MBl U



HEeKoTopble OakTepuu). Takue opraHusMbl U pabOTAlOT B KAaueCTBE OCHOBHOI'O MCTOYHHUKA
MUILIH, SBJISSCH HEMOCPEICTBEHHOM HAYAJIbHOM TOYKOW MHUINEBOW MUPAMUIBI, IS APYTHUX
OpPTraHU3MOB: IreTepoTpodOB U canpoTpodoB.

112. B ompeneneHun CTPYKTYpbl cuHTe3upyemoro Oenka JJHK wurpaer pemaroniyro posb.
Nwmenno B JIHK conmepxkutrcs nHdopManus 0 MEPBUYHON CTPYKType MoleKynbl. CTpyKTypa
Oellka — 3TO OMpENENEHHBIN MOPSAOK HYKICOTHUIOB B MOJIEKYJIaX HYKJICHMHOBBIX KHCIOT.
HmenHO mopsiok BBelEHUS 3aJa€T aMUHOKHUCIIOTHBIX OCTATKOB B MOJMIENTHIHYIO LENb B
XoJe ee cuHTe3a. VccnenoBaHus HarIAIHO JEMOHCTPUPYIOT, UTO Ka)kJas U3 aMUHOKHCIIOT B
MOJIUIIENTHIHON LENMU KOJUPYETCS MOCIEN0BATEIBHOCTHIO.

113.  DT0 MHOTOCTaIMIHBINA MPOLIECC CHHTE3a U CO3PEBaHUS OCIKOB, MPOTEKAIONIUI B KUBBIX
opranu3Max. B OmocuHTe3e O6enka BBIACSIOT Ba OCHOBHBIX dTara: CUHTE3 MOJUNENTHIHON
e 13 aMUHOKHCIIOT, MPOUCXOIAIUI Ha pudbocomax ¢ ydactuem moisekyn MPHK u TPHK,
U TOCTTPAHCIILMOHHBIE MOAU(UKAIIMN TonunenTuIHoN uenu. IIpouecc 6uocunresa Genka
TpeOyeT 3HaYUTENbHBIX 3aTpaT SHEPTUH.

114. OcHOBHOE MeCTO, TJI¢ NPOUCXOAHWT CHHTE3 Oenka, - 3TO pubocoMa, KIeTOYHas
OpraHeijia, cocToslias M3 [JBYX CyObeIuHHI. Takux CTPYKTyp B KJIETKE OIPOMHOE
KOJIMYECTBO, ¥ OHU B OCHOBHOM pAacCIOJIO)KEHbl Ha MeMmOpaHax IIepOXOBaToON
sHOIIIa3MaTHYeCKOM ceTr. CaM OMOCHHTE3 MPOMCXOJUT TakK: 00pa3oBaHHAS B AApE KICTKH
uHpopmanmonnasi PHK BbIxoquT ckBO3b HyKJI€apHBIE TIOPBI B IIUTOIJIA3MY U BCTPEYAETCS C
prOOCOMOIA.

115.  Benku CHHTE3UPYIOT BCE KJICTKH, KpoMme 0e3bsiiepHbIX. CTpyKTypa Oenka omnpeaeseTcs
snepuoit JIHK. Madopmarust o mociie1oBaTeIbHOCTH aMUHOKHUCIIOT B OJTHOW MOTUICTITHIHON
nenu Haxoautesa B yuactke JIHK, kotopsrit Ha3eiBaeTcs reH. B JIHK 3anoxxena nndopmarus
o mnepBu4yHOM cTpykTrype Oenka. Kom JIHK emun nns Bcex opranusmoB. Kaxmoid
AMUHOKHCIJIOTE COOTBETCTBYET TPU HYKJIEOTHAA, 0Opa3ylolluX TPHUIUIET, WK KOAOH. Takoe
KOAMPOBaHUE M30BITOUHO: BO3MOXKHBI 64 KOMOMHAIIMK TPHUILIETOB, TOTJIa KaK aMUHOKHCIIOT
tonibko 20. CylecTBYIOT TakXe YIpaBISIOIIME TPUIUIETHI, Hampumep, o0O03Haudaroume
HA4aJlo ¥ KOHEI] IeHa.

116. Hudopmarnus o ctpoeHnn Oelika mepeaaeTcs B MUTOIUIa3My 0coObMHU MoJiekyiiamMu PHK,
KoTopble Ha3bIBatoTCs HPpopmannonueiMu (MPHK) . Mndopmanmonnas PHK nepenocutcs B
[IUTOIIa3MY, /i€ C MOMOIIBIO CIEHUATBHBIX OPraHOMAOB — PUOOCOM HIET CHUHTE3 Oeska.
Nwmenno undopmannonnas PHK, kotopas ctpoutcs kommuiementapao onHoi uz nurei [JHK,
oTpeneNseT MOPsI0K PACIOI0KEHNSI aMHUHOKHUCIIOT B OETIKOBBIX MOJIEKYJIax.

117.  ®yHKuuMeW sABIAETCS TPAHCIOPTUPOBKA aMHUHOKHCIOT K MecTy cuHTe3a Oenka. TPHK
TaK)K€ NPUHUMAIOT HEMOCPEJCTBEHHOE y4YacTHUE B HapalllMBaHWU MOJUIENTUIHOMN L,

OpUCOETUHSSICh — OylIydyd B KOMIUIEKCE C aMHUHOKHCIoTOM — K KoxoHy MPHK u
oOecrieunBasi HEOOXOAMMYIO Ui OOpa3oBaHUS HOBOW MNENTHAHON CBSI3M KOH(OPMALMIO
KOMILIEKCA.

118. bumocuHTe3 Oenka cocTouT W3 2 dTtanoB: Tpanckpuniuu u Tpancusamuu 1)B sape
TpaHCKpUOUpyeTcs 3amudpoBaHHas reHeTnueckas nadopmaius o ogaom oenke ¢ JJHK Ha u-
PHK 2)Tpancnsanus nHaunHaercs ¢ pacnonoxenus u-PHK na pudocome 3)K kogonam u-PHK
oynyt noacoeaunsaThes antukoioHbl T-PHK. 4)1-PHK npunocutr AK u nepetsruBaet Ha ceost
paHee CHHTE3MPOBAHHYIO IIEHb Oeliika, ocBoOoxkas npeasiayimyto T-PHK. 5) CBoboanas 1-
PHK, yxoms u3 paboueil 30HBI puOOCOMBI, MEpPEABUHET Ha OAWH TpuruieT 1ens u-PHK.
6)CunTe3 Oenka 3aKOHYUTCS TOTJa, KOrjaa B pabouyro 30HYy 3aiAyT CTOIM-KOJOHBI.

119. T'en — snemeHTapHas €IMHUIIA HACIEICTBEHHOCTH, HAUMEHBIIUN HEJCIUMBINA 3JIEMEHT
HACJIEICTBEHHOTO MaTepuasa, KOTOPbI MOKET ObITh MepeaH OT pPOAUTENEeH MOTOMCTBY Kak



ocjaoc " KOTOpBIfI OonpeacsAeT IPU3HAKH, CBOIMCTBA HJIHN (I)I/ISI/IOJ'IOFI/I‘ICCKYI-O (I)YHKI_II/IIO

opraHusma.
120. T'enetmueckuii KOJi — 3TO CHCTEMa 3allUCU TEHETUYECKOW HH(OpMAIMH O TOpPSIKE
pacCIoNoKeHNsT aMMHOKHCIIOT B O€llkax B BUJE TOCJIENOBAaTEILHOCTH HYyKIeoTHa0B B JTHK
nwim PHK. Kaxnas amubokuciora Oenka 3akogupoBaHa B JIHK Tpuruietom — Tpems

PACIIOJIOKCHHBIMUA IMOAPAA HYKICOTHAAMMU. Kaxcszy TPHUILICTY HYKJIICOTHUAOB COOTBCTCTBYCT
OIHa aMUHOKHUCJIOTa B MOJICKYJIC Oeka.

121.  <Tpanckpunuus — mnpouecc cuntesa PHK ¢ wucnonp3zoBanuem JIHK B kadectBe
MAaTpPHIIbI, TPOUCXOSIINHA BO BCEX JKUBBIX KIETKaX.
122.  Tpancnsauuss — QuHanbHas cTaaus cUHTe3a pUOOCOMOH Oenka M3 aMMHOKHCIOT Ha

Matpuile nHpopmarmonHon (miu matpuyunoii) PHK.

123. COopka OCJNKOBBIX MOJEKYd HpoucXoauT B pubocomax. Ilpm artom omaa MPHK
CBSI3BIBACTCS C HECKOJIBKMMH pHOOCOMaMH, 00pa3ys CIOXKHYIO CTPYKTypy — mojiucomy. Ha
MIOJIICOME OJTHOBPEMEHHO HMJET CMHTE3 MHOTHX MOJIEKYJ OJHOTO Oenka. AMUHOKHCIIOTHI, U3
KOTOPBIX CHHTE3HPYIOTCS OCIKOBBIE MOJEKYJbI, JOCTABISIOTCS K prOOCOMaM MOJICKYIaMH
TPHK.

Tema 1.5

124,  KierouHBI LUK — 3TO MEPHUOJ CYIIECTBOBAHUS KJIETKA C MOMEHTa e€ oOpa3oBaHUs
nyTEM JIEJIEHUS] MATEPUHCKOM KIIETKH 10 COOCTBEHHOT'O JEJICHUS MU THOeIH.

125. - IEpUoa MEXy AeaeHUsIMU KiIeTku. CocTout u3 3-X nepuoaoB: G1-mocTMUTOTUYECKUI
(mpecunreTnueckuil); S-cunrernueckuil; G2-npemurorndeckuit (mocrcunrernueckuit); GO-
NEPUOSI.

126.  UHurepdasza — mepno KIECTOYHOTO IHMKIIA, pa3neneHHsid Ha G1-,Go-, S- u G2-da3bl. Bo
Bpems uHTepda3bl UAET MOATOTOBKA K JENEHUIO: pacTET, YABaMBAeT KOJIHYECTBO
LUTOIUIa3Mbl, KJIETOYHBIX OenkoB M opraneml. B S-¢aze mpoucxomut yasoenune JIHK u
LIEHTPOCOM.

127.  aMHTO3; MHTO3; MCIH03

128.  MwuTO03 MPOUCXOIUT MPU 3aBEPLICHUN JBYX OTICIBHBIX U HECXOXKHX IpoIrieccoB. B xome
MIEPBOTO IpoIlecca, KOTOPBIM MHOT/Ia Ha3bIBaeTCs KapuokuHe3 (rped. karyo — spo; kinesis
— JIeJIeHHE), PEeIUIMIHUPOBAHHBIE XPOMOCOMBI PACHpPENENSIIOTCS 10 JBYM OT/AEJIbHBIM
JouepHUM sipam. [Ipu BTopoM npouecce, Ha3bIBAEMOM LIMTOKUHE3, IUTOIIIA3Ma pa3AeiiieTcs
MEXy 3TUMHU JBYMSI siApaMu U 00pa3yroTcs IB€ OTAEIbHBIX J0YepHUX KieTku. MicTopudecku
JeNeHUe siapa MOMpa3leisieTcss Ha HECKOJIbKO (a3, B 3aBUCUMOCTH OT CTPYKTYpHl U
MOJIO’KEHHUSI XPOMOCOM.

129. B metadaze XpoMOCOMBI COCTOST U3 2-X XpOMaTH/I, B aHa(a3e XpOMaTHIbI Pa3aeIIsSIOTCs
U PACXOATCS K PA3HBIM MOJIFOCAM KIIETKH.

130. buosornueckoe 3HAaYeHHE MUTO3a 3aKJIIOYaeTCI B TOM, 4YTO OH oOOecIeunBaeT
MIOCTOSTHCTBO YHMCJIa XPOMOCOM BO BCEX KJIETKAaX opraHusma. B mporecce MuTo3a NpouCcXoauT
pacnpenenenne JIHK XpoMocOoM MAaTepMHCKOM KJIETKH CTPOrO IOPOBHY  MEXIY
BO3HUKAIOIIMMU U3 HEe ABYMs JIOUEPHUMHU KJIeTKaMU. B pe3ynbraTe MUTO3a BCe KJIETKH Tea,
KpOME TMOJIOBBIX, MOJMY4YalOT OJHY U Ty K€ TeHeTHuecKyr uH(opmamuio. Takue KIeTKu
Ha3bIBAIOTCSI COMAaTUYECKUMHU (OT rped. "coma' - Teno).

131.  TloaroroBka KJIETKH K JISJICHHIO COCTOUT U3 TPEX MEPHUOJIOB:

[Ipecunrerndeckuii — 2-3 yaca, KIeTKa pacTeT U HaKarMBaeT sHepruto CHHTeTHYeCKuil — 6-
10 gacos, yaBoenue JIHK Ha3pIBalOT peruiMkaiued Wik peayruidKaiuel , CHHTe3 OEJIKOB,
yBenuuenne PHK, ynBoenue nentpuoneii [loctcunteTnaeckuii — 2-5 4acoB, HaKaIIMBaeTCs
SHEPTrusl, CHHTE3UPYIOTCS O€IKU MUKPOTPYOOUeK



132.  Bo Bpewmst unTep¢asbl IPOUCXOAUT PEIUIMKALIUS TeHETHYECKOTr0, MaTepuaa - oopaszyercs
TouyHass konua martepuHckod [IHK. YnBoeHHas xpoMocoma COCTOMT M3 2-X TMOJOBUHOK,
coJieprKallux 1o oAHOM AByuenoyeyHoi monexyine JJHK.

133. B pesynprare perumkanydyd MpOUCXOIUT HaAeHTHYHOEe yaBoeHue mojekyn JIHK. Ortor
npolecc NPOUCXOIUT Mepesl AejeHueM KieTku (B unrepdase) . [locne perummkanum Kaxaas
XpOMOCOMa COCTOUT U3 JIBYX CECTPUHCKHX (OJMHAKOBBIX) XpomaTua. B wmertadase
XpPOMOCOMBI BBICTPauBAIOTCS B IIJIOCKOCTH HKBATOpa M K HUM IPUCOEIUHSIOTCS HUTHU
BepeTeHa JeneHus. B aHadasze 3TM HUTH COKpaIarOTCs, XPOMOCOMBI Pa3pbIBAIOTCS Ha JIBE
XpOMAaTH/Ibl U 3TH CECTPUHCKHUE XPOMATH/Ibl OJTHOBPEMEHHO PACXOISATCS K MOIKOCAM KIIETKH.
[Tocne pa3beAMHEHUs] XpOMATHU/IbI CTAHOBSITCS CAMOCTOSTENIbHBIMH, M, KOTJa OHU JJOCTHTAIOT
MIOJIFOCOB KJIETKH, UX Ha3bIBaIOT XpOMOCOMaMu. B pe3yibraTe y Kax10ro mojkoca coonpaercs
Ha0Op XpOMOCOM MJEHTHYHBII MaTepHUHCKOMY, IPUYEM OJMHAKOBBIM y 000MX moitocoB. B
OCHOBE ymopsjodeHHoro pacnpeaenenuss xpomocoM - PEIUIMKAIUA (camoyaBoeHue
JHK)

134. 'V Bcero >XuBOro JeJ€HHE KJIETOK OOecredyrBaeT poCT U pa3MHOkeHHe.Ho BbiciIme
pacTeHuss M TpuObl €Ile W IEepEeBUraloTCs C IMOMOIIBI JAETICHHs KIETOK, 4epe3 pocT B
OIIPE/ICIIEHHOM HAIIPaBJIEHUN; U Y HUX HET APYTUX CIIOCOOOB aKTUBHO IE€PEIBUTAThCS.

Tema 2.1

135. He3ameHuUMBbIE aMUHOKHCIIOTBHI — 3TO T€ BEIECTBA, KOTOPBHIE HE MOTYT CHHTE3HPOBATHCS
OpPraHU3MOM CaMOCTOSITEJIbHO U HE 3aMEHSIOTCS HUKAaKUMM JIPYTUMH BelecTBaMu. MIMeHHO
MOTOMY CTOUT MO03a00TUTHCSI O TOM, YTOOBI OHHU PETYJSPHO TMOMAZald B OPraHuU3M C
NPOAYKTAMU MUTAHUS. 3aMEHUMbIE AMUHOKHUCIIOTHI CHHTE3UPYIOTCS OPraHM3MOM B IIpoliecce
MeTaboIM3Ma, U3BJIEKAsICh B IOCTATOYHOM KOJIMYECTBE U3 IPYTMX OPraHUYECKUX BEILECTB.

136.  Benkw, >kupbl, yrIeBOAbI - 3TO CIOXKHbIE OpraHndeckre coeAuHeHus. OHU HEOOXOAUMBI
JUIsl TUTaHUs, pocTa opranuszMa. M3 0enka BooOIIe COCTOUT BCE HAIIE Tes0. MBI - CIIOIIHOM
Oenok. YrieBoabl - camas ObicTpasi sHeprusi. JKupbl UrparoT OrpOMHYIO POJib B TOPMOHAaX.
benku, )kupbl U yTIeBOBI - CII0KHBIE BELIECTBA, COCTABIIAIOIINE OOJIBIIYIO YaCTh MacChl BCEX
HMBBIX OPraHU3MOB.

137.  1lpm cHWKEHUH YpPOBHS TIIOKO3bI B KPOBH, TOJIOBHOW MO3T CTPaJaeT MPEXIEe BCEro, TaK
KaKk ero KJIETKH TpeOyloT OOJBIINX KOJMYECTB TIUIIOKO3bl IS TOAJCpXKAaHUS CBOEH
AaKTUBHOCTH. B OTIMYmMe OT ApYyrux OpraHoB, TOJIOBHOH MO3T HE MOXET 3(PQEeKTHBHO
UCIIOJIb30BaTh IPYTe UICTOUHUKHU HEPTUH, TAKUE KaK >KUPbI N OCNIKH.

138.  MuHepabHBIC BEMIECTBA HYKHBI IS TIOIEPKAHMSI KUCIIOTHO-IIIETIOYHOTO PABHOBECHS B
OpraHu3Me, CO3/aHUs OIPENEICHHON KOHLEHTPallud HOHOB BOJOPOJAA B TKAHAX U KIIETKAaX,
MEXTKAHEBbIX M MEKKJIETOYHBIX >KUIKOCTSIX, a TaKXKe JJIi MPHUIAHUS UM OCMOTHYECKUX
CBOWCTB, 00ecleuynBaloIUX HOpMAIbHOE MpOoTeKaHne oOMeHa BeecTB. bonbioe 3HaueHne
UMEIOT MUHEpaJbHbIE BElIeCTBa B 00pa3oBaHUM OesKa.

139.  YenoBeueckue KJIETKU U OMOJIOTMYECKHE KUAKOCTH B OCHOBHOM CJIEJIaHbl U3 BOJBI, KaK
YHHMBEPCAJIbHOTO PACTBOPUTEINA. 3a CUET HaJIM4YWs B OpraHU3Me JOCTAaTOYHOI'O KOJIMYECTBA
BOJIBI PEryIUpYyeTCsl TeMmIepaTypa Teja, MOAEP)KUBAeTCd TMOKOCTh MBI U CYCTAaBOB,
IIOCTOSIHHO OCYILECTBJIIETCS] IPUTOK KPOBU K ITOYKAaM M BBIMBIBAIOTCS 0TXO0AbI. Ilo oneHkam
9KCIEPTOB, OOJIBIIMHCTBO JIIOJEH B KPUTUYECKHX CIy4asX HE MOTYT HPOXUTH Oe3 BOJIBI
0oJiee HECKOJIBKHUX JIHEH, MAKCUMYM OJIHY HEJIEIIO.

140.  ButamMuHBI— 3TO OMOJIOTHYECKH BBICOKOAKTHBHBIE OPraHUYECKHE BEIIECTBA, KOTOPHIE
HEOOXOAMMBI Il NHUTaHUs YelloBeKa. B opraHusme uelloBeKa BUTAMHUHBI, 33 PEIKUM
UCKJIIOYCHHEM, HE BBIPAOATHIBAIOTCS M HE HAKAIUIMBAIOTCS, MOATOMY HEOOXOIHUMO, YTO ObI
OHHU IIOCTOSIHHO nocTynanu ¢ numeil. IlotpeOHoCTs B BUTAMHHAX JOJKHA 00€CIeYnBaThCS
IIPEKIE BCETO 3a CUET HATYpaJbHBIX BUTAMHHOB, COJAEPKALINXCS B IPOAYKTax. MicrouHnkamu
BUTAMUHOB SIBJISIFOTCS MPOJYKTHl KAaK PACTHUTEIBHOIO, TaK U KMUBOTHOI'O INPOUCXOXKICHMS.
OpHaKo MpH MOBBIIIEHHONW MOTPEOHOCTH B BUTAMUHAX, JJISI YCKOPEHHS BOCCTAHOBHTEIBHBIX
IPOLIECCOB, Ul MOBBIMIEHUS PaOOTOCIOCOOHOCTH MOXKHO HpuOeraTb U K BUTAMHUHHBIM



npenaparam. B HacTosimee Bpems uzBectHO 6osee 20 BUTaMUHOB. MHOTHE M3 HUX XOPOIIO
U3YYEHbI U YCTAaHOBJIEHBI HOPMbI TOTPEOHOCTH MX B 3aBUCUMOCTH OT BO3pacTa 4eJIOBeKa.

141. T'unoBuTamMuHO3bl — 0OJE3HH, OOYCIOBJICHHbIE HEAOCTATOY-HBIM IOCTYIUIEHUEM
BUTAMHUHOB C TMIIEHM WIM HENOJHbIM HUX. YCBOGHHEM. ABUTAMHMHO3bl — O0OJIE3HH,
BO3HHKAIOIIME MPH MOJHOM OTCYTCTBHHM. BUTAMHUHOB B NHILE WM MOJHOM HApYIICHUH HX
ycBOeHHs. [ WMIepBUTAaMHHO3bI — OOJIE3HH, CBS3aHHBIE C TIOCTYIUICHHEM B OpPTraHHU3M
Ype3MEPHO OOJIBIINX KOJINYECTB BUTAMUHOB.

Tema 2.2

142.  Pa3mHOxeHUe (WM pa3MHOKEHHUE, WIH PA3MHOXKEHHE) — 3TO OMOJIOTHYECKH mporiecc,
MOCPEJCTBOM KOTOPOTI'O HOBbIE€ MHJIMBHYaJbHBIE OPTaHU3MBI - "MOTOMKH" — MPOU3BOIATCS
oT cBoux "pomuteneil" wnu poauteneil. PazMHoxxeHue sBiseTcs pyHIaMEHTAIbHON 4epTOi
BCE W3BECTHOM KU3HHW; KaXIbI OTIEJIbHBIA OpraHu3M CYIIECTBYET KakK pe3yJabTar
Pa3MHOXKEHHS.

143.  BecnonbiM Ha3bIBAETCS Pa3MHOXKEHHE, KOTOPOE MPOUCXOoIuT 0e3 oOpazoBaHus ramer. B
HEM ydacTBYET OJIHa 0CO0b, a TEHOTUI MMOTOMCTBA TAaKOW K€, KaK y POAMUTEILCKON 0coOu.
[lpu OGecrooM pa3sMHOKEHUH HE HYXHO MCKAaTh MAapTHEPA, MOTOMCTBO MOXKET OCTaBHTH
mobas ocoOb B m00oM Mmecte. Bo3HHMKaeT orpoMHOe KOJIMYECTBO MOTOMKOB. Hemoctatok
3TON (pOpMBI Pa3MHOKEHUS — HUIAEHTUYHOCTh BCero moroMmcrtBa. [Ipu pe3kom M3MeHEHUu
YCIIOBUH BCE OPraHU3Mbl MOT'YT TIOTUOHYTb.

144, Y MHOTOKJIETOYHBIX OPTraHU3MOB pPa3IWYalOT IATh OCHOBHBIX CIIOCOOOB OECIOJIOro
pa3MHOXEHHA: (PparMeHTalMs BEreTaTHBHOE DPAa3MHOKEHUE IMOYKOBAHME IOJMIMOPHOHUS
cropooOpa3oBaHue

145. TlosoBoe pa3MHOXKEHHE - ATO KOTJa B3aMMOJIEUCTBYIOT MYKCKHE U KEHCKHE OCOOH,
OPOMCXOTUT OIUIOAOTBOPEHHME, B pE3yNbTaTe CIUSHUS JBYX KJIETOK 00pa3yercs 3Urora.
becriosnioe pa3mHOXkeHHEe - BereTaTMBHOE ( YCbl, YEpEHKH, CIOpbI) , NapTEHOTHWHE3 -
pa3MHOXEHHE )KEHCKUX 0coOel 6e3 caMIIOB.

146.  Pa3genbHOMOJBIE OPraHU3MBI UMEIOT ABE OCOOM PAa3HOIO IM0Ja, MEHSTh CBOU IOJI OHU HE
MOTYT U UMEIOT B CBOEM T€JI€ TOJIbKO OJIMH OpraH, CHOCOOHBIN CUHTE3UPOBATh MY)KCKUE WIIH
KEHCKHe raMeThl. K TakuM cyliecTBaM OTHOCSITCS MIICKOMUTAIONIME, BKIIOYas YelIOBEKa,
NTHIIBI, HEKOTOPbIE PHIObI, PACTEHUS, HACEKOMBIE.

147.  Meiio3 — 3T0 mpolecC JeJIeHUs KIETOYHBIX sIep, NPUBOJAIIMM K YMEHBIICHHUIO YHCIIa
XpOMOCOM BJBOE€ U 00pPa30BaHUIO TaMeT.

148.  OcHOBHOE pa3IUYHe MEXITY MHTO30M M MEHO30M 3aKIFOYaeTCsl B TOM, YTO MHUTO3 - 3TO
9KBAILMOHHOE JIEJICHHE, MPU KOTOPOM SApO AENUTCS ¢ 00pa3oBaHUEM JBYX SZEp C TEM XKe
YHUCIIOM W THUIIOM XPOMOCOM, YTO U POAMUTENbCKas KJIETKa, B TO BpeMs Kak MeHo3 - 3To
PEAYKIIMOHHOE JAeNICHHE, MPU KOTOPOM SAPO JENUTCS ¢ 0Opa3oBaHMEM YEThIpeX slep ¢
MOJIOBUHON YHCIIa XPOMOCOM POJIUTEIBCKON KIIETKH.

149. TlapreHoreHe3 SBISIETCS MOJIOBBIM CIOCOOOM pa3MHOXeHHA. K 3ToMy THITy pa3MHOKEHUS
NapTEHOT'€HE3 OTHOCUTCS IIOTOMY, YTO B 3TOM IIPOLIECCE YYACTBYET IIyCTh OJIHA, HO MOJI0Bas
KJIeTKa - sinekierka. OHa He CIUMBAaeTCi C MYXKCKUMHU IIOJIOBBIMH KJIETKaMHU -
CIEPMATO30MIaMH, TO €CTb HE OIIOJOTBOpsieTcs. M BOT M3 3TOM HEOIUIOAOTBOPEHHOM
KEHCKOM KJIETKM U pPa3BUBAETCS HOBBIM OpraHu3M. OTOT BHJ Pa3MHOXKEHHUA, 110
IOPEIIOJIOKEHUAM ~ YYEHBIX, BO3HHK B  MPOLECCE HBOJIOLUUU  Pa3esIbHONOIOCTH.
[lapTeHOreHe30M pa3MHOKAIOTCS MYEIIbl, HEKOTOPbIE BUJIbI YIUTOK, HEMATO/bl, KOJIOBPATKH,
MypaBbU, TEPMUTHI, KOMOJICKHE BapaHbl.

Tema 2.3
150. OHTOreHe3 — 9TO MHAMBUAYAJbHOE pa3BUTHUE OpraHU3Ma. OTO COBOKYITHOCTh
HOCJe10BaTeIbHbBIX MOpP(OJIOTUYECKHUX, (Gu3nOIOTHUECKUX U OMOXUMHUYECKUX

npeoOpa3oBaHuii, KOTOPbIE MPETEPIIEBACT OPraHU3M OT MOMEHTA €ro TOSIBICHHS 10 KOHIA



#u3HU. OHTOreHe3 BKIIIOYAET POCT, TO €CTh YBEIMUYEHHE MacChl U pa3MEpOB OpPraHMU3Ma, a
Takke auddepeHIpoBKy. TepMuH «oHTOreHes» Obul BBeldeH B 1866 rogy T. I'exkenewm.
Onrorenes npejcTaBisieT co00i peann3alnio HacaeACTBEHHON HH(OpMaIUH.

151. DMOproHanbHOE pa3BUTHE YEIOBEKa, WM SMOPHUOTEHE3 YeJIOBEeKa, - 3TO Pa3BUTHE HU
dopmupoBanue yenoBeueckoro 3mMOpuoHa. OH XapaKTepu3yeTcs HpOoIecCaMu KIECTOYHOTO
JIeJIEHUs] U KJIETOYHOM JU(PPEepeHIMPOBKH AMOPHOHA, KOTOPbIE IMPOUCXOJIAT HA PaHHUX
cranusix pa3BuTs. C OHOJOTHUYECKONW TOYKH 3PEHHUS, PA3BUTHE YEJIOBEYECKOTO Teja BIICYET
3a 000 POCT OT OJHOKJIETOYHOM 3UTOTHI J10 B3POCIIOr0 YeJIOBEKa.

152. CrapocTth mpenctaBiseT coOOH 3aKOHOMEPHYIO CTaJUI0 MHIWBHIYAJIHHOTO Pa3BUTHS, IO
JOCTH>KEHUH KOTOPOI OpraHu3M MpUOOpETaeT ONpeielieHHbIe H3MEHEHUSI BO BHELITHEM BHJIE
U (uznueckoMm cocrossHUU. CMepTh Kak OHOJIOrMYECKOE MOHSTHE SIBISETCS BBIPAKECHUEM
HEOOpaTUMOr0 TPEKPalICHUsT >KU3HEACATENbHOCTH opraHu3Ma. C HACTyIUIGHHEM CMEpTH
YeJIOBEK MIPEBpAILaeTCs B MEPTBOE TEJIO, TPYIL.

153. CucteMHBIi TOAX0A K mpolOsieMe cTapeHuss METOI0JIOTHST - 3TO OTPaKeHHE YpPOBHS
pa3BUTHS HAyKU Kak crioco0a MBIIUICHHUs, Crlocoba oTpakeHus Mupa. [IpakTudecku Bo Bcex
o01acTAX HayKH ceyac OCO3HAHbl HOBBIC IPUHIIMIIBI, XapaKTEPHbIE I COBPEMEHHOI HAYKU
BOOOIIIE

154. Tlepuox ocTpol TMIIOKCHH, KOTJa YK€ MPOHM30IUIA OCTAaHOBKA KPOBOOOpALIeHUS U (WJIH)
JBIXaHUS, HO KOpa I'OJIOBHOTO MO3ra €Ille He MOrudja, Ha3blBalOT KIMHUYECKOH CMEpPTHIO.
JlaHHOE COCTOSIHME TOTEHIMAIBHO OOPAaTHMO, MOCKOJBKY, €CIH BOCCTAHOBUTH INEP(Y3UI0
MO3ra OKCHUI'€HHPOBAaHHOM KpOBBIO, MXU3HECIOCOOHOCTh MoO3ra coxpaHurcsa. Eciam ke
OKCHTEHAIIHs MO3Ta HE BOCCTAHOBHTCS, TO HEHPOHBI KOPBI TOTHOHYT, 9TO OyJeT 3HAMEHOBAThH
co0oif HACTYIUICHHEOMOJIOTUYECKONH CMEepTH, HEOOpPaTUMOro COCTOSHHS, HpU KOTOPOM
CIIACEHHUE YEJIOBEKA Y>K€ HEBO3MOXKHO.

Tema 2.4

155. HacnencTBeHHOCTh — CIIOCOOHOCTh OPraHU3MOB NepeaBaTh CBOM MPU3HAKK U OCOOCHHOCTH
pa3BUTHSL TIOTOMCTBY. V3MEHYMBOCTH — pa3HOOOpazue MPU3HAKOB CpPEelM MpecTaBUTeNeH
JAHHOTO BH[A, @ TAK)KE CBOWCTBO MOTOMKOB IMPUOOPETATh OTIUYHUS OT POAUTEIBCKHX (POPM.
I'eHeTnka — HayKa 0 3aKOHOMEPHOCTSIX HACJIECTBEHHOCTH U N3MEHYHUBOCTH.

156. I'enetnka - 3TO Hayka, U3ydarollas HACJIECICTBEHHOCTh M €€ M3MEHEHUs, MepeaaBaeMbIe OT
OJTHOTO MOKOJICHHS K Apyromy. OHa BKJIIOYAET B c€0S MHOXKECTBO TEM, CBSI3aHHBIX C T€HAMH,
XpoMOCOMaMH, MyTallMsIMU, HacjeloBaHUEM U dBomonuei. CoBpeMeHHas TeHeTHKa UrpaeT
BRXHYIO POJIb B MEIUIIMHE, ITOMOTasl BBIBIATH TCHETHYECKHE OOJIE3HH, a TaKXKe IMOHMMATh
MEXaHU3MBbl UX BO3SHUKHOBEHUS U PACIIPOCTPAHECHUSI.

157. Cpeny OCHOBHBIX METOJOB JIMATHOCTHUKM TEHETHYECKUX 3a00JICBaHUN BBIACIISIOT:
I'eneanornueckuit meron bnusHenosid MeTon Llurorenernueckuii meron buoxumuueckuii
mMeton [lonmynsuOHHO-CTaTUCTUYECKUIT MeToa MeTo[ TeHEeTHMKHM COMAaTHYECKUX KIIETOK
MonekynsapHO-TEHETUYECKUA METOT

158.  OcHOBHBIMM CBOWCTBAaMH HACJIEACTBEHHOTO MaTepuana sBIsAoTcs: CrocoOHOCTh
KoaupoBaTh  uHpopMmanuio  (reHetnueckuid  konx). CrmocoOHOCTH  BOCIPOU3BOJIUTH
uHpopManmio (perummkanus). CrnocoOHOCTh peanu3oBaTh WHPOPMAIUIO (TPAHCIISAIINSA).
CriocoOHOCTh MpaBWIBHO COXpaHATh MH(opMaruio (penaparus). CocoOHOCTh MepeaaBaTh
uHpopManuto (TpaHckpumius). CHocoOHOCT M3MEHATh UHpoOpMaluioo (MyTalus |
reHeTHYEeCKas peKOMOUHAIIH ).

159.  HyxkieuHOBBIE KHCIOTHI SIBISIOTCA MAaKpPOMOJIEKYIaMH, T.€. OTJIMYArOTCS OOJbIIOM
MOJIEKYJISIPHOM Maccoil. OTO MoNMMepbl, COCTOAIIUME HU3 MOHOMEPOB — HYKJIEOTHIOB,
BKJIIOYAIOLINX TPU KOMIIOHEHTA: caxap (NmeHTo3y), ¢ocdaT U a30TUCTOEe OCHOBaHHE (MypHH
wii nupumuanH). K nepsomy aromy yriepona B MoJiekyie nento3sl C-1' mpucoenunsercs



A30THCTOE OCHOBaHHE (a/IeHUH, TYaHUH, [IUTO3MH, THMHH WIH Yypalui), a K MATOMYy aToMy
yraepoaa C-5' ¢ momometo 3dupHOi cBsizu — ¢ocdart; y Tperbero atoma yriaepoga C-3'
BCEr/Ia UMeeTcs TuapokcunbHas rpynna — OH

Tema 2.5

160. T'omorameTHBIH IMOJ ¥ T€TEPOTaMETHBIN MOJ — A3TO MOHATHUS, KOTOPBIE UCTIOIB3YIOTCS B
Ouosornyeckod Hayke i OOO3HAYCHMs pa3IW4yMii MeXIy IMojJaMH oco0eil Buna.
['eneTnueckuil non onpexesnsercs HaAOOPOM XPOMOCOM y KaKIOro I0jla, U B 3aBUCUMOCTH
OT 3TOTO Pa3IUYalOT roMorameTHeie ocobu (XX wim ZZ) u rereporametHsie ocoon (XY
un WZ).

161. mpu3HAKH IMOJIa OTIPENEISIOTCS HAOOPOM TTOJIOBBIX XPOMOCOM, a UX B TaMETaxX - TOJIOBBIX
KJIETKaxX - MOJIOBUHA, TOJBKO TPU OIUIOJOTBOPEHUH B 3UTOTE - OIJIOAOTBOPEHHOM SHIE -
HOJIHBII HAOOP XPOMOCOM, B T. Y. ¥ NTOJIOBBIX

162. CrpykTypa MOMYJSIIAM — 3TO paclpeesieHue 0codel Mo TePPUTOPUH, COOTHOIICHUS
TPyNIl O TOJIy, BO3pacTy, MopdosoruyeckuM, (GU3HOIOTHYECKHM, IMOBEIECHUYECKUM U
TFEeHETUYECKUM O0coOeHHOCTsAM. CTpyKTypa Homyisuuu He cradbuibHa. OT TOro, KakoBa
CTPYKTypa MOMYJISAIHWU B JaHHBIA TMEPHOJ] BPEMEHH, BO MHOT'OM 3aBHCHT HalpaBliCHHE ee
JalbHEHIINX M3MEeHEeHuH. PaznuuaroT criexyroliye CTPYKTYpbl MOMYJALUN: ° IOJOBYIO
CTPYKTYPY, * BO3PAaCTHYIO CTPYKTYPY, - IPOCTPAHCTBEHHYIO CTPYKTYpPY, * ATOJOTHUYECKYIO
CTPYKTYpPY, - T€HETUYECKOU CTPYKTYPY, * IKOJIOTHMUYECKYIO CTPYKTYpY.

163. T'eMu3urotHocTs MpOSBISIETCA pAAE CLEIUIEHHBIX C IIOJIOM  HAcleJCTBEHHBIX
3a00eBaHU y YeJIOBEKA U )KUBOTHBIX (HAaIpUMep, reMO(MIns U TaTbTOHU3M, BbI3bIBAEMbIC
PELIECCUBHBIMHU, CLEIUIEHHBIMH C II0JOM TeHaMM) [ eMH3UTOTHOCTh HCHOJb3yeTcs B
CEJICKIIMOHHOW PAaCTCHHEBOMYECKOW TPAKTHKE Ui OIpEIeNICHHs] TEHHOTO COCTaBa
XpOMOCOM IYTEM TOJY4YE€HUS MOHOCOMHMKOB — OpIaHHM3MOB C OJHOM, HemapHOH
XPOMOCOMOM.

164. CkpemmBanue Oenoria3oii caMKH ¥ KPAacHOIJIA30r0 camiia Jpo30(GMiIbl  JIaeT
KpacHOTJIa3blX CaMOK M OeJoriasbix caMmuoB. Peako 3TO CKpeuiMBaHHE MOXKET JaTh BCEX
OenormasplX CaMOK M KPAacHOTJIa3bIX camIioB. Bputo 0oOHapyXeHO, YTO A3TO CBS3aHO C
OTCYTCTBHEM JU3BIOHKIIMH X-XPOMOCOM Y CAMOK

165.  CuenneHHoe Haciael0BaHUE — HACJI€OBaHUE NPU3HAKOB, FE€HbI KOTOPBIX JIOKAJIN30BaHbI
B OJHOW XpomMocome. [pynmbl cCHEmIeHHs pa3pylaloTcss IMpH KPOCCHHIOBEpE, KOI/a
OPOMCXOJUT OOMEH Y4YacTKaMH TOMOJIOIMYHBIX XpoMocoM B mpoda3zy | meioza. Cuna
CHCIUICHHST MEXIy Te€HaMH 3aBUCHT OT pACCTOSHUS MEXIy HUMH: YeM Jallbllle TeHBI
pacronaraioTcs Apyr OT Apyra, TeM BBIIIE YaCTOTa KPOCCUHTOBEpa U HA000POT.

166. Cymmmupys JaHHBIE O HE3aBUCHMOM U CIICTUICHHOM HACJEIOBaHUU TPH3HAKOB, O
HACJIe/IOBAaHHUH, CIICTZICHHOM C IIOJIOM, O CBSI3M HApyIICHHWS MOBEIEHUS XPOMOCOM U
OTKJIOHEHUs] OT 3aKOHOMEPHOCTEH Hacjel0BaHHUs IPU3HAKOB Yy JApo30(WIbl U JAPYrHX
OpPraHu3MoB, MopraH M ero COTPYAHHUKH C(HOPMYIUPOBAIN OCHOBHBIC I10JOXKECHUSA
XPOMOCOMHOM T€OPUH HACIEICTBEHHOCTH.

Tema 2.6

167. M3MeHYMBOCTH — 3TO CIIOCOOHOCTH OpPraHM3Ma M3MEHSTh CBOM BHEIIHUE W BHYTPCHHHE
NpU3HAKK IO/ BIHMSIHUEM BHEIIHEW cpeabl. V3MEHYMBOCTh, BO3HHKAIONIAS B OTICIBHOM
OpraHM3Me M He TepeAammascs MO0 HAcIeICTBY, Ha3bIBaCTCA MOIAU(PHUKAIMOHHOM.
N3MeHYNBOCTh, BO3HHKAIONIAS B TCHOTUIIC M TICPEIAIONIASsICS CIEAYIONUM TOKOJCHUSM
HA3bIBAETCS TEHOTUITNYECKON UM HACTIEICTBEHHOM.

168. UsmenumBocTh ObiBaeT: 1.HenacnenactBennas (denorunuveckas) 2.OHTOTCHETHYECKAs
(oTpakaeT 3aKOHOMEPHBIE W3MEHEHHS B XOJ€ HWHAMBHIYaTbHOTO PAa3BUTHS OpraHU3Ma)



3.Hacnencreennas (reHOTHIIMYECKAS, Heollpe/iesIeHHas, UH/IMBUIyaJIbHAs )
4.CooTHOCHTENbHAS - KOPPEISATUBHAS, BOZHUKAET B pE3yJIbTaTe CBONCTBA '€HOB BIMATH Ha
dopmupoBanue JAByX M Oojee mpu3HakoB (mieiorpomnus). MoaudukanuoHHas
(HeHacneACTBeHHAs1) U3BMEHYMBOCTb.

169. Myrtauus — BHE3aNHOE HACIEACTBEHHOE H3MEHEHHME KaKOro-au0o (EHOTHITMYECKOTO
IPU3HAKa, BBI3BAHHOE PE3KMM CTPYKTYpHBIM WMJIM (DYHKIMOHAJIbHBIM HM3MeHeHueMm. Ecin
MyTalliyd MPOUCXOJAT B KIETKaX, HE OTHOCALIMXCS K 3apOJbIINIEBOM JIMHUU, TO OTHU
U3MEHEHHS MOXKHO KJIacCU(UIIMPOBATh Kak coMaTuueckue Myranuu. CI0BO «COMaTHUECKUI
IPOMCXOJUT OT I'PEYECKOro CJI0Ba SOmMa, YTO O3HAYAET «TEJ0», & COMAaTHYECKUE MYyTalluu
BJIMSIIOT TOJIBKO Ha HACTOAIEE TEJIO OPraHU3Ma.

170. KoMOuHATHBHYIO H3MEHYHMBOCTH MPEACTABISAIOT MPOIECCHl, KOTOpbIE 0OECIEeUnBAIOT
WH/IMBH1yaJIbHbIE HACJIEICTBEHHbIE pa3Inuus 0coOei B pe3yibTaTe peKOMOMHAIMH (HOBBIX
COYETaHUI) TEHOB M XpOMOCOM. PEKOH - mpelenbHO Manas eIuHHIA TeHa, CIOCOOHas K
pEeKOMOMHAIIHH.

171. 'V poaurteneil nepBoil rpynnsl pokKJarOTCS JETH TOJIBKO MEPBOM Ipynmbl. Y NEpBOH U
BTOPOI - peOEHOK NEepBOi U BTOPOW. Y MEpBOM U TpeThel - peOCHOK MepBOil U TpeTheil. A
BOT Y POJWTENEH NEPBOM U YETBEPTOU POKIAIOTCS IE€TH BTOPOU M TpeThel T. E MOIHOCTHIO
ornnyatotcs. B Tpancimokamum 21 / 21 poxpaercs pebenok ¢ 100% cunmpomom. B
OCTJIBHOM ciy4dae okouio 5 - 10%.

172. ] =W * B. ]I — no3a myrarenHoro ¢akropa M — wuHTeHCHBHOCT, B — Bpems
BO3zeHcTBUA. YacToTa MyTaluil pacTéT MpH MOBBIIEHUH O3Bl 10 ONPEAEIEHHOTO Mpeena.
Ecnu n03a mpeBblIaeT 3TOT Hpees, MHOIO KJIETOK HaYMHAeT OTMHUPATh U MO3TOMY 4acToTa
MyTallMii B IEJIOM yMeHbIIaeTcs. J[is MyTareHoB He CyYIIECTBYeT HH)KHEro Iopora
MHTEHCUBHOCTH JIEHCTBUS, TO €CTh OHU MOT'YT BBI3bIBaTh €HETUYECKUE U3MEHEHMS JJakKe U
CaMBbIX MaJIbIX J]03aX.

173.  JlesoxcupubonykiaennoBas kuciaora (JIHK) — wmakpomosekyna, obecrednBaromast
XpaHeHue, nepeaady U3 MOKOJIEHHs B MOKOJEHHE U pealn3aliio TeHeTUYECKOW MPOrpaMMbl
pa3BuTHs U (YHKIMOHUPOBAHUS >KUBBIX opraHu3moB. OcHoBHast ponb JIHK B kimerkax —
JOJITOBpeMeHHOe XpaHeHne nHpopmaruu o ctpykrype PHK u 6enkoB. C XuMHUeCKOW TOUKH
speanss JJHK — 53710 mmnHHas nosmMepHas MOJIEKYJa, COCTOAIIAs M3 IOBTOPSIOLIUXCS
0JI0KOB — HYKJIEOTHI0B. Kax/blii HYyKJIIEOTH] COCTOMT W3 a30THCTOTO OCHOBAaHHMS, caxapa
(me30xcupr60361) 1 GochaTHOM Tpynmbl. CBA3M MEXKIY HYKICOTHAAMHU B IETH 00pa3yrOTCs
3a CYET Ae30KCUPHUO03bI U (hOCHATHOM IPYIIIHL.

Tema 3.1

174.  BONIOUMOHHBIC B3TJISABI - 3TO 3apOXKJICHHE KU3HH, €€ PA3BUTHE B IIPOIIECCE IBOJIONNH, B
pe3ynbTaTe MOSIBICHUS! TPOTPECCUBHBIX YEPT - MOMYJISLINS BbKUBAJIA, IPU PA3BUTUU
PETrPECCUBHBIX UEPT - MOMYJIALUS BbIMUpaia. A MeTadu3nuecKue - 3TO MOSBICHUE TOTOBBIX
dbopM KU3HH, TOMTYCTHM, Ha KOMETE MpUJIeTeNa K HaM *KHU3Hb U CTajia CyIIeCTBOBaTh. be3
3BOJIOLUOHHBIX TPU3HAKOB.

175.  3acnyrm - Jlamapk cTan mepBbIM OMOJIOTOM, KOTOPBIN MOMBITAJICS CO3/1aTh CTPOMHYIO U
[EJOCTHYIO TEOPHUIO SBOJIOLUUU KUBOro Mupa. Kpome OOTaHMYECKMX W 300JIOTMYECKHUX
pabot, Jlamapk u3ganm psn TpyAOB MO THUAPOJIOTHH, T€OJOTMH W MeTeopoioruu, Jlamapk
BBJIBUHYJI TIPUHIIUIT UCTOpU3MA M aKTyaliu3Ma B TPAKTOBKE T'€OJIOTHUECKUX SBJICHHI.
Henocratku — oH OBUT MEpPBBIM, MO3TOMY €r0 TEOPUU OBUIM XOTh W BEPHBI, HO €IIe
HECOBEPIIICHHBI, COBPEMEHHHUK M HE TIOHUMAJI U MHE OBLIN COTJIACHBICHBIM.

176. 1) HakomieHHe OOJBIIOrO HAYYHOTO MaTepuasa IO TEOJOTHH, TaJICOHTOIOTHH,
reorpadun, 60TaHUKE, 300JI0THH;



2) co3gaHuE KIETOYHOM TEOpUHM, OTKPBITHE 3aKOHA COXPAaHEHUS WU MPEBPALICHUS
SHEPruM, 3aKOHa 3apO/IbIIIEBOIO CXO/ICTBA;
3) BBICOKHI YPOBEHBb Pa3BUTHS CEIBCKOTO XO3AUCTBA B AHINIMM — OCOOCHHO CEEeKIMH
JKUBOTHBIX U PACTCHUM;
4) coOctBeHHble HaOmonaeHUs u OTKpbITUs Y. JlapBUHA BO BpeMsi KpPyroCBETHOTO
nmyTeniecTBys Ha Kopabie «Bburiby 1 npu N3yudeHuu CebCKOro X03s1icTBa AHIIINU.
B pesynprare aHanmm3a M 00OOIIEHHSI 3TOTO OTPOMHOTO (pakTHUecKoro marepuana Y.
JlapBHH cO3[1a71 3BOJIOLMOHHOE YYEHHUE, KOTOPOE SIBUJIOCH OTBETOM Ha BOIIPOC MHOTHX
MOKOJICHUH YYEHBIX U MBICIUTEEH O MPOUCXOKIECHUN BUOB.
177. WamenumBocTh. HacnencrBenHoCTh. MickyccTBeHHBIH 0TO0p. bophOa 3a cymecTBoBaHueE.
EctectBenHnslii oTO0OD
178. Yapnez J[lapBuH pa3nuyan Cleaylonide BHAbBI H3MEHYMBOCTH: HEOIpeesIeHHas,
ONpeNieNieHHasl, WHJWBHUAyaJIbHAsl, KOPpPEJIATUBHAs, IIOYKOBBIE BapHallMHd, YpPOJACTBA,
M3MEHUYMBOCTh BCJICICTBUE "BJIMSHUS MIPUBBIYKH U YIIPAKHEHUS U HEYIIPAXKHEHHS] OPraHoB"
U U3MEHYMBOCTb BCJIEACTBHE CcKpeumBaHus. Ha coBpeMEHHOM »JTane  BBIIEISIOT

HEHACJICJICTBEHHYIO (ompeneneHHyto, MOIU(PUKAITHOHHYIO, (EeHOTUITNYECKYIO)
U3MCHYUBOCTh " HACJIC/ICTBEHHYO (HEeompeIeTICHHYTO, WHIUBUAYATBHYIO,
TEHOTUITUYECKYIO).

Tema 3.2

179. Mukpo3BOIIONKS TPUBOJAUT K 00pa30BaHUIO HOBBIX BHOB, MAKPOIBOJIIONNS CBSI3aHHA C
KPYIHBIMHU SBOJIOIMOHHBIMA U3MEHEHUSIMU. MaKpo3BOIIONHUS - (DOPMHUPOBAHKE KPYITHBIX
BUJIOB. MUKPO-MaJeHbKOE MaKpo-00JbIIoe. MUKpPO3IBOIOLKS NPUBOAUT K 0Opa30BaHUIO
HOBBIX BHJIOB, MaKpOAIBOJIOIHS CBA3aHHA C KPYHMHBIMH DBOJIOIMOHHBIMH W3MEHEHUSIMU -
apoMop(o3aMu, TPUBOAIIMMHU K MOSBICHHUIO 00Jie€ KPYIHBIX TAKCOHOB - POJIOB, CEMEHCTB,
OTPSZI0B, KJIACCOB, TUIIOB U LIAPCTB.

180. APOI'EHE3 (compoBoxnaercs apomopdo3om), MophopU3NOIOTHUECKUN TPOorpece;
AJIJIOTEHE3 (compoBoxkaaercs uaunoagaTanuei), Moppodu3noIornyeckuil mporpecc;
KATAT'EHE3 (compoBoxmaeTcsi JereHeparnueii), MopQpo]Hu3uoIorndecKkuii  perpecc.
3HayeHre BUI000pA30BaHMs B >KU3HU MPHUPOJBI: BO3ZMOXKHOCTh OOKMBAHMS HOBOHM Cpelibl
oOWTaHUs, 3acelieHUs HOBBIX ODKOJIOTMYECKMX HUIIL. aJanTauus - BHI000pa3oBaHUE -
spomorus.  llomynsimust  (iumiHee).  TPUCHOCOOJIEHHOCTh -  MHKPOJBOJIOIHS-
MakposBontorus. [lonmynsiiuss  (JiMiiHee, OHa HE HBOJIOLMOHUPYET). WAMOAJANTAINSA,
apomopdo3, Owuonormueckmii mporpecc. Jlerenepanus —(MImHEe, 3TO  -perpecc).
IpUCTIOCOOJIEHHOCTh - JMBEPreHIMs - eCTeCTBEHHBbIH oTOop. MckyccTBeHHBIH 0TOOP
(MIHEee, y HeTo Ipyrue 3aKOHOMEPHOCTH).

181. bBuonornveckuii mporpecc — 3TO MPOIECC IBOJIIOLUU BUAA OPTaHU3MOB, IIPH KOTOPOM B
pe3ynabTaTe U3MEHEHUS OKPYKaIOIIeH Cpe/lbl UMEIOT MECTO YBEIMUYEHUE POXKIAEMOCTU €ro
oco0eil, pacliupeHre TEPPUTOPUH €ro pacpoCTpaHeHusl, BU1000pa3oBaHue Ha €ro OCHOBE.

182. DBomonMOHHOE JBW)KEHHE, NPU KOTOPOM TIPOUCXOAMT COKpalleHHE apeaa,
YMEHbILIEHUE YHCICHHOCTH OcOo0eil H3-3a HEMpHUCIOCOOJICHHOCTH K cCpelae OOuTaHws,
CHIDKCHHE 4YHCJIa BHUJIOB TPYNIl H3-3a JABJICHUS JPYTUX BHUJIOB, BBIMHUpAaHHE BHJA.
[Taneonronorus jpokaszanga, YTO MHOTHE BHJIbI B MPOLUIOM IOJIHOCTBIO Hcye3nu. Eciou npu
OHMOJIOTHYECKOM IPOTrpecce HEKOTOPhIE BUABI PAa3BUBAIOTCS W MIMPOKO PACIIPOCTPAHSIOTCS
[0 BCEMY 3€MHOMY WIapy, TO NpH OHMOJOTHYECKOM perpecce BHUIbl MCUE3al0T, HE CYMEB
MPUCTIOCOOUTHCS K YCIOBUSM OKPYXKAIOUIEH Cpebl.

183. Meroapl UCCIIEOBAHUS JBOJIIOIHH: TAJICOHTOJIOTHS, Onoreorpadus, MOPQOIOrHIeCKHe,
IMOPUOIIOTHYECKHE, TeHETUUYECKHE, HKOJIOTMYECKHUEe, OMOXMMHYECKHE METOJbl U METOJBI
MOJICKYJISIPHON OMOJIOTHUH.



184. B OuorenernyeckoM 3akoHe ®. Mromtepa u J. ['ekkens: MHIMBHIyaJbHOE pa3BUTHE
0co0M (OHTOreHe3) A0 ONpPEETICHHON CTENEHU IMOBTOPSET MCTOPUYECKOE pa3BUTHE BUJA
(punorenes) , K KOTOPOMY OTHOCHUTCSI JlaHHAsi 0coOb. V3BecTHBIN pycckuid ydensiit A. H.
CeBepliOB BHEC Ba)KHbIE JOIMOJIHEHUS B 3TOT 3akOH. OH yCTaHOBHJI, YTO B 3MOpHOreHese
HOBTOPSIIOTCS IPU3HAKHU 3apOJbILLIEH, a He B3pocibIXx ocodelt. Hampumep, xabepHble 1m1enu y
3apoJIbllIa YeIOBEKa CXOJAHBI 10 CTPOCHUIO C KaOEpHBIMM LIEJISIMHU PbIO, a HE ¢ kabpaMu
B3pOCJIbIX PBIO. buoreHeTMueckuii 3akOH MMEET OYEHb Ba)KHOE 3HAUYEHME, IOCKOJBKY
CBUJICTENILCTBYET 00 OOIMX MpeaKax IKUBOTHBIX, OTHOCAIIMXCA K  Pa3IMYHBIM
cucreMaTnueckuM rpynnaM. OH MO3BOJIA€T HCHOJNb30BaTh JAHHBIE SMOPUOJIOTHM IS
BOCCO3/IaHUs X0/1a (PUIIOTeHe3a.

Tema 3.3

185. B cucreme >XMBOTHOTO MHpa YEJIOBEK 3aHUMAaET CIEAYIOIIEe TOJOKEHHE: 1apCTBO —
JKusotHbie, Tunn — Xopoble, moaTuil — [103BOHOUYHBIE, Ki1acCc — Miuekonuraromue, oTpsa —
[Mpumatel, momoTpsn — YenoBeKONMoJoOHBIE, CEKIUS — Y3KOHOCHIE, HAJICEMEHCTBO —
['omuHOUMBI, cemeiicTBO — ["'omuHuabl, pon — Yenosek, Bua — Yenoek pazymusiii (Homo
sapiens). OpraHu3M dYeJoOBeKa OO0JaNaeT CICAYIOMUMH OTIUYUTEILHBIMUA TPU3HAKAMH,
CBOMCTBEHHBIMU BCEM MPECTABUTEISAM KIacca MIECKOMUTAIOIINX.

186. PYIUMEHTBHI, PYAMMEHTApHBIE OpPraHbl, CPAaBHUTEIBHO YIPOILIEHHBIC, HEAOPA3BUTHIC
(Mo cpaBHEHHI0O C TOMOJIOTHUHBIMH OOpPa30BaHHUSIMH MPEIKOBBIX H OIM3KUX (HOopM)
CTPYKTYpbl, YTpaTHUBIINE CBOE OCH. 3HAaYeHHE B OpraHu3Me B mpouecce ¢uiorenesa. P.
3aKJIabIBAIOTCS BO BPEMS 3apOBIILIEBOIO PA3BUTHSI, HO MOJIHOCTHIO HE PA3BUBAIOTCS.

187. TlosiBieHwe y OTHEIbHBIX OPraHM3MOB JAHHOTO BHJA MPU3HAKOB, CBOWCTBEHHBIX
OTHAJNEHHBIM TIpPEKaM, HO OTCYTCTBYIOIIMX Yy OJIIKaWIINX, TO €CTh YTPAUYCHHBIX B XOJIE€
sBomonuH. [IposiBiieHre aTaBu3Ma B OHTOT€HE3€ 0COOM OOBIICHIETCS TeM, YTO JIPEBHUE TCHBI
(1 MopdoreHeTHYECKHE CHCTEMbI), OTBETCTBEHHBIE 3a JAaHHBIN MPU3HAK, COXPAHSIOTCA B
reHOME, HO MX JEHCTBHUE MpPU HOPMAIBHOM pPa3BUTHH OJOKUPYETCS JPYrUMU Te€HaMU
(petipeccopamu). B pa3BuTHH OTIAENBHBIX 0CO0€H MO Pa3NUYHBIM MPUYUHAM OJOKUPYIOIIEe
JEWCTBHE MOXKET OBITh CHATO U MPU3HAK MPOSIBISETCS BHOBD.

188.  DBomounoHHOE OOBSCHEHHE PYAMMEHTOB M aTaBU3MOB COCTOMT B TOM, YTO OPTaHBI
(mpu3Haku) , cTaBIIME OECIIONIE3HBIMHU JUIsl OpraHW3Ma, HE YTPAauMBarOTCSA B OJHOYACHE, a
MOTYT COXPAHATHCSI B TEYCHUE MUJUTMOHOB JIET, TOCTEIICHHO PEAYLUPYSICh U Pa3pylIasiCh MO/
rpy3oM MyTanuii (0TOOp mepecTtaeT OTOpPAKOBHIBAaTH MYTalliW, HapyIIAIOUINe pPa3BUTHE
JAHHOTO TPU3HAKA, ¥ ATH MYTAIlM¥ HAYWHAIOT CBOOOJIHO HAKAIUIMBATHCS, HO MPOIECC ITOT
oueHb MeieHHbI) . [lo Xomy Jnena, €CTeCTBEHHO, PEayLUHMPYIOLIUNCA OpraH MOMXET
npuobpectu HoBble (yHKIMH. Jlake eciM BHEIIHEe MNPOSBICHHE MPHU3HAKA MOJHOCTHIO
yTpaueHo, B TEHOME €IIle JIOJITO MOTYT COXPaHAThCs (PparMeHThl TeHETUYECKHX "TporpaMm",
oOecreynBaBIINX Pa3BUTHE JTaHHOTO MpU3HaKa y HpeakoB. Ilpu ocoObIx 0OCTOSATENbCTBAX
(MyTanmu, SKCTpEMajbHBIC BO3JICHCTBUS HA Pa3BUBAIOIIUNUCS AMOPHOH) 3TH IPOTPAMMBI
MOTyT MHOT/a "cpaboTath" - ¥ TOrAa MBI IOJy4aeM aTaBH3M.

189.  CoBpeMeHHas Hayka Ha OCHOBAHHMH MaJICOHTOJIOIMUYECKHX U apXEOJOTHUYECKHX TaHHBIX
BCIO MCTOPHUIO Pa3BUTHS U CTAHOBJICHUS NPEIKOB JIIOACH, MPUHAIICKAIIUX K CEMEUCTBY
TOMOHUJ (JTIOZCH), AeTUT Ha TPU CTAIUU: MPEACTABUTEIN YEJIOBeKa B MEPBON CTaAUU OBLIN
00€3bSHOJIIOIM, BO BTOPOW — HEAHAEPTANbIbl, B TPETbe — KPOMAHBOHIIBI W HAKOHEI]
COBPEMEHHBIN YEJIOBEK.

190. Tpyn - HUCTOYHUK BCSIKOTO OOraTcTBa, YTBEPXKIAIOT MOJIUTUKO-3KOHOBbIBL. OH
JIEUCTBUTENILHO SIBJIIETCS TAKOBBIM HApSAJY C MPUPOJIOHN, JOCTABISIIONIEH €My Marepual,
KOTOPBIM OH MpeBpamaeT B 6orarctBo. Ho oH emle 1 HEUTO OECKOHEUHO OOIbIIee, YEM ITO.



Ox - NEpBOC OCHOBHOC YCJIOBHUC BCEM 4eI0BEYECKOU JKHU3HH, U IIPUTOM B TaKoH CTCIICHH, YTO
MBI B U3BCCTHOM CMBICJIC NOJIKHBI CKAa3aTh: TPY/J CO3aJ1 CaMOro 4€JI0BCKaA.

Tema 4.1

191. Cpena obutaHust — 3TO COBOKYIMHOCTbH ONpPEAEIEHHBIX aOMOTHYECKUX M OMOTHYECKHX

YCIIOBHH, B KOTOPBIX OOWUTAET JaHHBIH oprann3M. OTIeNbHbIEC 2IIEMEHTHI CPEJlbl, Ha KOTOPBIE
OpPTraHu3M pearupyer MPHCIIOCOOMTENBHBIMUA PEaKIUsIMH, HOCAT HazBaHue (akropos. Ilo
npeobnanatonieMy  (pakTopy WIM  KOMIUIEKCY (DakTOpoB, KOTOpBIE  HA3BIBAOTCS
Cpenoo0pa3yoMUMH, BBIACISIOT 4 cpeabl JKU3HU: BOJIHYIO, HA3eMHO-BO3JYIIHYIO,
MOYBCHHYIO M OPT'aHU3MEHHYIO.

192. Bonnas cpema. Breicokas IUIOTHOCTh, TEIIONPOBOAHOCTh, MPO3PAYHOCTH, CHIILHBIC

nepenasbl JaBlIeHus, ciadasi adpaius, OCBEIIEHHOCTh YOBIBAET C MIYOHMHON, OTHOCUTEIHHO
OJHOpOJIHasi (TOMOTEHHAas) B TIPOCTPAaHCTBE W CTaOWiabHas BO BpeMeHH. HazemHO-
Bo3aymHas. OOwmiMe cBeTa W KHCIOPOAA, HHU3Kas IJIOTHOCTh BO3yXa, pe3Kue KojeOaHus
TEMIEPATyphl, BBICOKAs TMOJABUKHOCTH aTMoc(hepsl, ACPUIMT BIaru, TreTeporeHHasl.
Haunbonee crmokHasi Kak IO CBOWCTBaM, TaK M MO Pa3HOOOPa3HIO B MPOCTPAHCTBE.
IlouBennas cpcaa 061/ITaHI/I$I. I[C(l)I/II_II/IT HJIU TTOJTHOC OTCYTCTBUC CBCTA, BBICOKAA IJIOTHOCTD,
HEJIOCTaTOK WJIM W30BITOK BIIATH, HEJIOCTAaTOK KHUCIOpPOJa, CPAaBHUTEIBHO BBICOKOE
COJIEpXKaHHUE YTIIEKUCIIOTO Ta3a, phIXJias CTPYKTypa CyOcTpaTa, 3al0JHEHHAs! CMEChIO Ta30B
u Bonoil. Co3maHa kuBbIMH opraHuzMamu. OpraHuzMeHHas. Hamuume nerkoycBosieMoin
MTUIIHA, TOCTOSHCTBO TEMIIEPATYPHOTO, OCMOTHYECKOTO, COJIEBOTO PEKUMOB, OTCYTCTBHE
YIrpo3bl BBICBIXaHUS, 3AIIUIICHHOCTb OT BparoB, HCXBATKA KHCJIOpPOJa, OIrpaHHYCHHOCTDb
KU3HCHHOTO MPOCTPAHCTBA.

193. TIpucnocoOJICHHOCTh JKHMBBIX CYIIECTB K cpeic OOWTaHWS WM aJanTamus — 3TO

194.

195.

196.

KOMIUJIEKC XapaKTEePHbIX YepT, MOMOTAIOIIUX BBDKMBATH B OMNPEAEIEHHBIX YCIOBUSAX H
OCTaBJISATH TIOCJIE ce0sl MOJTHOLEHHOE 3I0POBOE MOTOMCTBO. ANanTamus K OKPYXKaromiei
cpele BO3HUKaeT B Xxone HBojronuu. [losBaeHne mnpucnocoOJICeHHOCTH y PAacTeHUH H
KUBOTHBIX — XapaKTepHOe SIBJICHHE, HO OHA IMPOSABIIAETCS JaleKo He cpa3y. B pesynbrate
JUTATEIIFHOTO HBOJIIOIMOHHOTO TIpoIlecca MOSBIAIOTCS OCOOM C OCOOBIMH IPH3HAKAMH,
OpUCIOCOOICHHBIMU K YCIIOBUSIM BHELIHEH CPE/Ibl.

DKOJIOTHYECKUi (HaKTOp — 3TO JIFOOOE YCIOBHE CpeIbl, CIIOCOOHOE OKa3bIBaTh IMPSMOE
WIM KOCBEHHOE BIIMSHHME Ha JKUBBIE OPTaHU3MBI, XOTs OBl Ha MPOTSDKEHUH OIHOW U3 (a3 ux
WHIMBUIYAJIbHOTO pa3BUTUA. B CBOIO ouepenb OpraHu3M pearupyeT Ha SKOJOTHYECKUIl
¢axTop crienupUIHBIMU PUCTIOCOOUTETHHBIME PEAKIUAMU. TakuM 00pa3oM, SKOJIOTHIECKHE
(akTOpBl — 3TO BCE JIEMEHTHI €CTECTBEHHOM Cpellbl, KOTOphIE BIMAIOT HA CYIIECTBOBAHUE U
pa3BUTHE OpPraHU3MOB, W Ha KaKHe JKUBBIE CYIIECTBA pEarupyioT peakuusMu
npHCIIoco0IeHMS (3a MpeeIaMy CIIOCOOHOCTH TPUCITIOCOOICHHST HACTACT CMEPThH).
Dkonoruyeckre ¢GakTopsl — 3TO Bce (hAaKTOPbl OKpYXKarolled cpesl, IeHCTByrOINE Ha
opranusM. OHu gnenarcs Ha 3 rpynnbl: AOHoTHuYeckHe — (aKTOpbl HEKHUBOM MPHUPOJBI:
TEeMIepaTypa, BIAXHOCTb, COJIGHOCTh BOJbl. bBHOTHUECKHE — BO3ACUCTBHUS IKUBBIX
OpPraHU3MOB: XUIIHUYECTBO, Mapa3UTH3M, CHUMONO3, KOHKYPEHIHS. AHTPONOTE€HHbIE —
BO3/ICHCTBUS UEJIOBEKA: BBIpYyOKa Jieca, 3arpsi3HEHHE BO3/1yXa, OCYIICHHE 00JI0Ta, PHIXJICHHE
MOYBBI.
3akoH (mpaBwmio) muHUMyMma JIubuxa (FO.JIubux, 1840). OTHOCHTENBbHOE IEHCTBHE
OTJIEJIFHOTO 3KOJIOTMYECKOro (hakTopa TEM CHIIbHEE, YeM B OOJIbIIEH CTENEeH! 0 CPABHEHUIO
C JPYTMMH OIIYyIIAeTCs €ro HexmaTka. 3akoH TtonepantHoctu [lendopma (B.llendopxn,
1913). JlumutupyroumM (aKTOpOM NPOIBETaHUS MOXKET OBbITh KaKk MHHUMYM, TaK W



MaKCUMyM 5KOJIOTHYECKOTo (hakTopa, AMANA30H MEXKAY KOTOPHIMHM OIpPENesseT BEIUYUHY
TOJIEPAHTHOCTH (BBIHOCIMBOCTH) OPraHn3Ma K JaHHOMY (pakTopy.

197.  3akon tonepantHocTH lllendopaa: auMuUTHpYIOIUM (PAKTOPOM MPOLBETAHUS OPraHU3Ma
(BuIa) MOKET ObITh KAK MUHUMYM, TaK U MaKCUMYM 3KOJIOTHYECKOTI0 BO3JIEHCTBHSI, TUaNa30H
MEXJy KOTOPBIMU ONpEAEseT BEIMYMHY BBIHOCIMBOCTU (TOJEPAaHTHOCTH) OpraHH3Ma K
JaHHOMY (aKTopy.

198. llomymsiums sBISIETCA DJIEMEHTAPHOM CTPYKTYpOH BHIa, B (OpME KOTOPOH BHI
cyuiecTByeT B npupojie. OCHOBHBIMU XapaKTEPUCTUKAMU MOMYJISIIUN SIBISIOTCS: TJIOTHOCTB,
YHCJIEHHOCTb, POKIAEMOCTb, CMEPTHOCTh, BO3PACTHON COCTaB, XapakTep pacHpeieiieHUus B
npezenax TepPUTOPUH U TEMIT POCTa.

199. MecTto, 3aHMMaeMOe€ BHIOM B OHOILIEHO3€, BKIIOUAIOIIee KOMILIEKC  €ro
OMOIICHOTHYECKUX CBsA3ei u TpeboBanmid K ¢aktopam cpeabl. Tepmun BBenéH B 1914 roay
Jbx. I'punnennom u B 1927 rony Yapnaszom OntoHoMm. B Hacrosiiee Bpems onpezeseHue
['puHHENIa TPUHATO HA3bIBaTh MPOCTPAHCTBEHHOW HUINEH, a oOmpejeieHue ITOHa
Ha3bIBAIOT Tpoduueckoil Humiel. B HacTosmiee Bpems JOMHUHUPYET MOJEIbh THIEpoOBEMa
Jbx. D. XaruuHcoHa. Mojenb NpeAcTaBiIeHa Kak N-MEepHbIH KyO, Ha OCSIX KOTOPOIO
OTJIIOKEHBI dKoJorudeckue Qaxtopel. I[lo kaxkmomy ¢dakropy y BuAa €CTh AHMANa3oH, B
KOTOPOM OH MOXET CYIIECTBOBaTh. ECIIM MPOBECTH MPOEKLIUH OT KpaHUX TOUYEK AMANA30HOB
KaX10i1 ocu (paKTOpPOB, MBI MTOJYYUM N-MEPHYIO QUTYPY, TJ€ N - KOJIUYECTBO 3HAUUMBIX IS
BUJIa HKOJIOTUYECKUX (PaKTOpOB

200.  CooO0mecTBO OpPraHM3MOB, MCTOPHYECKH CIIOKUBILASCA COBOKYIHOCTb JKMBOTHBIX,
pacteHuii, TpPHOOB ¥ MHKPOOPTaHU3MOB, HACEIIONMX OTHOCHTEIBHO OJHOPOIHOE
KHU3HEHHOE TPOCTPAHCTBO (OMpeeNEHHbI Yy4acTOK CYIIM HJIM aKBaTOPHUHU), CBSI3aHHBIX
MEXIy COOOH, a TaKKe OKpyXarolled HX cperoil. BuoleHO3bl BO3HUKIM Ha OCHOBE
OMOTEHHOT0 KPYroBOpOTa M 00ECIEYMBAIOT €r0 B KOHKPETHBIX MPUPOAHBIX YCIOBHUSAX. ITO
JUHAMUYecKas, CIOCOOHas K CaMOpPETyJIMpPOBAHUIO CHCTEMa, KOMIIOHEHThl KOTOpOMH
(TIpoylIeHThI, KOHCYMEHTBHI, PEAYICHTHI) B3amMOCBsi3aHbl. OIMH M3 OCHOBHBIX OOBEKTOB
UcclieloBaHus  dKoyiorud. Haunbonee  BaXKHBIMM — KOJIMYECTBEHHBIMH  ITOKa3aTeIIMHU
OMOIICHO30B ABJSAIOTCS OMopa3HooOpasue u duomacca.

201. Opranu3mbl, yd4acTByIOIIME B CHMOHO3€, Ha3bIBalOT cHUMOMOHTamH. Hampumep,
CUMOHMOHTAMHU SIBISIIOTCS. TpUO W BOAOPOCHb, OOpa3yroliue JUIIaiiHuK, Oepé3a u
o 0epE30BUK, MYpEeHA W PhIOA-YNCTHIIBIINK, HACEKOMBIC-ONBUIUTENN M OIBUIIEMbIE HMHU
pacTeHus. a. ... . BHyTpHBHIOBasS KOHKYPEHILUS — COINEPHUYECTBO 32 PECYPCHI MEXKIY
0CO0SIMH OJTHOTO BHJA. DTO BayKHBIN (PaKTOP CAaMOPEryJISLUH B MOMYIALHUH. ... XUIHUYECTBO
— THI B3aUMOOTHOIIEHWH, TPH KOTOPOM TMPEACTABUTENN OJHOTO BHAA TTHTAIOTCS
IPEeICTaBUTEIIIMU IPYTOTO BUJA.

202.  BzamMmojneHCTBHE J>KMBBIX OpPraHM3MOB C KOMIIOHEHTaMHu Ouocdepbl (mTochepoii,
atMocdepoii, runpochepoil) MPOUCXOAUT ITyTEM OOMEHA, MUTAHWS, IBIXAHWS, BBIICICHUS
IPOAYKTOB MeTabonu3Ma. Bece opraHn3mMbl HEOJMHAKOBBI C TOUKU 3pEHHs] aCCUMUISILIMN UMU
BEIIECTB W JHEprud. PacTeHHs HCIONB3YIOT COJIHEYHYIO DHEPIHI0, OCYIIECTBIISS MpPOIece
¢doTocuHTE3a, a JKUBOTHBIE MOTPEOISAIOT OPraHUYECKHE BEIECTBA, CO3JJaHHbIE PACTCHUSAMU —
(dorocunTeTHKaMu. JKUBOTHBIE, B OTJINYME OT PACTEHUI U OAKTEPHIi, HE MOTYT OCYILECTBIIATh
peakiu (OTO- M XEMOCHUHTE3a, a BBIHYXKJEHBl HCIIOJIb30BaTh COJHEUHYIO SHEPruio
OIIOCPEZ0BAaHHO — Yepe3 OpraHUYeCcKoe BEIIECTBO, CO3JaHHOE (POTOCHHTETHKaMU. Bce jxuBble
OpPraHu3Mbl 1O crHoco0y NUTaHWS MOXHO pa3leiuTh Ha JBa Kiacca: aBTOTPO(QHBIE WU
reTepoTpoHbIE OPraHU3MBI.

203.  KpyroBopoT BemeCTB — 3TO MEepeMEIIeHHE BEMECTBAa B (POpMe XMMHUYECKUX JICMEHTOB
U UX COEJMHEHUH OT MPOAY-LIEHTOB K peayleHTaM, Yepe3 KOHCYMEHTHI WK 0e3 HUX U OIATh



K TpojyueHTaM. PacrteHuss — aBTOTpo(dHBIE OpraHu3-Mbl, CHOCOOHBIE B Ipolecce
(doToCHMHTE3a CHUHTE3UPOBATh OpPra-HUYECKUE BEIIECTBA W3 HEOPraHMYECKHX, MOITOMY HX
Ha3bIBa-10T NIPOYLIEHTAMU, WJIN IPOU3BOIUTEISMH.

Tema 4.3

204.  buocdepa — 3TO 00JIACTH, B KOTOPOW HAXOASATCS BCE KUBBIC OPraHW3MBI Ha IIJIAHETE
3emuis. Bosa mpakTHUeCKH MOJHOCTHIO HAIIOJIHEHA UMM, @ B 3¢€MHOM KOPE pa3HbIE CyLIECTBa
BCTPEYAIOTCA Ja)ke Ha MIyOuHe 10 7 kM. ATMocdepa 3aceseHa 10 030HOBOTO CJ0s, Jablie
COJIHEUHBIE JIy4l W HHU3Kas TeMIlepaTypa yOWBaioT Bce kuBoe. BepxHss rpanuna ouocheps
OpoXoauT B arMmocdepe, Ha BbicoTe B 15-20 kM oT noBepxHocTu. [lanee 3akaHuuBaeTcs
030HOBBINA CIJIOH, a 32 €ro MpeaesiaMu JKU3Hb MOTHO0AeT OT COJIHEYHOM akTUBHOCTH. HkHss
IpaHUIla HaXOAMUTCS B 3eMHOU Kope (uTocdepe), NpoxoauT Ha riyoune 3,5-7,5 kM. Takoit
JIMaria3oH O00YyCJIOBJIEH T€M, UYTO TemIiepaTypa IiaHeTsl 1oxoauT a0 100 rpagycos llenbcus
Ha pa3HBIX ITyOHWHAX.

205. buocdepa -3T0 TEppUTOpHS KU3HU U HOPMAJIBHOIO CYIIECTBOBAHUS JIFOOOIO >KHBOTO
oprann3ma Ha 3emuie. JKutb BHe 6uocdepsl mpocto HeBo3MoxkHa! Benp "0mo" - 3TO KU3HB,
3HAYUT 3TO KHUCJIOPOJA M BCE HEOOXOIMMBIE JUIS KM3HM BEIIecTBa. Bce KMBBIE OpraHU3MbI
HACBIIIAIOTCS KUCIOPOIOM: JIFO/IH, )KUBOTHBIE U BCE OCTAJIbHBIE, NOJAEP>KUBAIOT CBOIO JKU3Hb
HaCBILIEHUEM KUCJIOPOAOM. B npyroii cpese opraHu3M npocTo HE BBIIEPKUT U MTOTHOHET.

206.  JKuBoe BemecTBo, Wi OMOMacca, INIAHETHl — COBOKYITHOCTh BCEX KHMBBIX OPTaHU3MOB,
ero poib B (GopMHUpOBaHUU OMOCPEphl, B M3MEHEHMHM Ta30BOTO COCTaBa aTtMmocdepsl, B
o0pa3oBaHuM MOYBKI, THIpochepsl. XKuBoe BerecTBoO — Hanbosiee aKTHUBHBIM KOMIIOHEHT B
O6uocdepe. Bopneuenue opraHusMamMM B KpPyroBOPOT OIPOMHOM MacChl MHHEpPaIbHbBIX
BELIECTB, HEMPEPHIBHOE MEPEMEILIEHUE BELIECTB MEXKY MTOUBOM, PACTEHUAMHU, )KUBOTHBIMU U
MHUKpPOOPraHU3MaMH.

207.  IIpOMBIIIIEHHOCTh, CEIIbCKOE XO3SHUCTBO W JaKe OBITOBas EATEILHOCTh YeJOBEKa
NPUBOJAT K BEIOPOCY TOKCHYHBIX BELIECTB B aTMOC(epy, BOJHBIC U TIOYBCHHBIC 3arpsI3HCHHUS.
OTO NPUBOIUT K M3MEHEHHUIO KJIMMAaTa, CHUKEHUIO KauecTBa BOJbI M IOYBBI, a TaKKe
YXYALIEHUIO YCIOBUH KU3HU JJIs1 BCEX JKUBBIX cyliecTB. Kitlaccnueckuii mpuMep — BBIOPOCHI
IIaPHUKOBBIX I'a30B, TAKUX KAK YIJIEKHMCIBIA T'a3, METaH U OKCHUJ a30Ta, KOTOPbIE IPUBOAAT K
17100a71bHOMY MOTEMJIEHUIO U U3MEHEHUIO KJIMMaTa.

208.  DKOIOTMYECKH KPU3UC — ITO YCTOMYMBOE HApYIIEHUE PAaBHOBECHS MEXKIy OOIIECTBOM
U TPUPOAOH, 3aKioyarolieecs B JerpajallMd OKpY)Karollell NpUpoAHOM cpenbl U
HECTIOCOOHOCTH TOCYIAapCTBEHHBIX CTPYKTYpP NPHUHITH COOTBETCTBYIOLIME MEPHI ISl TOTO,
4yTOObl PELIMTh CO3/ABIIYIOCS NPOOJIEMY M BOCCTAaHOBUTH COCTOSIHME OJIaronpusTHOU
OKpYKaloIIeH Cpebl.

209. MoOXHO HaMETHUTb JBa IyTH PAllMOHAIBFHOTO MPUPOAOIONb30BaHUA. [IepBbIii MyTh— 3TO
pa3syMHOE COKpallleHHne NOTPeOIeHUsI B aHTPOIOI'€HHBIX YKOCUCTEMAX U CEeJIEKLUS )KUBOTHBIX
U pacTeHUH I TOJY4YEHMs] BHJIOB C IIMPOKUM JUANa30HOM CaMOpEryJlHpOBaHMs, T.€.
SKOHOMHO HCIIOJIB3YIOIIUX IPUPOAHBIA pecypc. BTopoil myTb— yBeIn4YeHUue TOro WIA UHOTO
pecypca myTeM pupoI000yCTPONCTBA, TPUIAHUS HOBOI'O Ka4eCTBaA PECYpCY.

Tema 4.4

210.  AxtpomnoreHHsle ()aKTOpbl, OKa3bIBAIOIIME BIMSAHHE Ha OHochepy, BKIIOYAIOT B cels
pa3MUuHBIC BUABI 3arpsS3HEHMS OKPYKAIOIIEH Cpeabl, OIMyCTHIHMBAHUE, BBIPYOKY JIECOB U
JIeTpaalliio TOYBBI, PACTYIIyI0 ypOaHM3aUWI0O M WHAyCTpHaidu3anuioo. [IpoMbinnieHHOE
IPOM3BOJICTBO, BpEIHBIE BHIOPOCHI U OTXOJbl, CEIICKOE XO3SHCTBO C HCIOJIb30BAaHHEM
XUMHAYECKUX YAOOPEHHUH M MEeCTUIMI0B — BCE 3TO MPUBOAUT K HETATUBHBIM MOCIEICTBUSIM



211.

212.

i Ouocdepsl, TAKUM Kak U3MEHEHHE KIIMMaTa, CHIKeHHe OMopa3Ho00pas3usl, yHUUTOKEHHE
9KOCUCTEM U BHIMUPAHUE BUJIOB.

AHTpOIIOTeHHOE BO3/CWCTBHE Ha COCTAaBISAIONIME aTMoc(epbl — 3TO HapyLICHHS
BELIECTBEHHO-PHEPreTUYECKOro OanaHca B aTrMocdepe MoJ BIHSHUEM aHTPOIIOI€HHON
JEATENBHOCTH, BBIPAXKAIOLIEHCS B U3MEHEHUU TJI00aJbHONW SHEPreTUKU 3€MIIM B PE3yJibTare
HAKOIUICHHUS YTJIEKHCIIOTO Ta3a, YMEHBUICHUS MJIOTHOCTH O30HOBOTO JKpaHa, 3arps3HEHHUS
aTMoc(ephl T.H. OTEIUISIIOIIMMH Ta3aMu (MeTaHOM, (peoHamH), MPSMOTo BbIOpoca Teruia U
Ip. BUJIOB DHEPTUU.

BoznaeiicTBue denmoBeYeCKOW NIEATENIBHOCTH Ha THApochepy CIOCOOCTBYET €e
3arpsi3HEHUI0O U M3MEHEHUIO CBOMCTB MPHUPOAHBIX BOJA, B TOM 4YHUCJIE HapyLIEHHE HX
mUpKysu. B omimume ot atmocdepsl, ruapocdepa crnocobHa K  HAKOIUICHHIO
3arpsA3HAOIIMX COSJUHEHUM B COCTaBE BOJHBIX MAcCC, JOHHBIX OTJIOKEHUSX, MMUILIEBBIX LEMAX
BOJIHBIX OpraHu3MoB. IIporcxoauT HakoIUIEHHE B BOJOEMAaX, JOHHBIX OCaJKaX, OPraHu3Max
PBIO U MOJUTIOCKOB MECTHUIIMIOB M TSKEJIBIX METAJUIOB, OCTYMAIOMIUX B BOJIOEMBI CO CTOKaMU
IIAXTHBIX, CEJIbCKOXO3SMCTBEHHBIX, WHIYCTPUAIbHBIX BOJ. Ha Hee HEratuBHO BIMSET
3arps3HEHHE HE TOJBKO XMMHYECKUMH  BEIIECTBAMM, UYKIbIMH  OHMOJIOTMYECKUM
KpyroBOpOTaM, HO M Ype3MEpHOE€ IOCTYIUIEHUE OpPTraHHKH, BBI3BIBAIOIEE IBTPO(UKALIMIO
BOI0EMOB. MH)KEHEpHas [eATENbHOCTh YEJIOBEKa HApYyLIAaeT €CTECTBEHHBIM COCTaB |
HUPKYJISIIUI0 MPUPOAHBIX BojA. Hampumep, aHTpONOTreHHOE MOTEIJICHHE KIMMaTra MOXET
YBEIUUUTh TEMIIEpATypy MPHUIIOIAPHBIX TEPPUTOPHUI M CIOCOOCTBOBATH HCUYE3HOBEHHUIO
JbA0B ApPKTHUECKOTO U AHTapKTHYECKOTOo peruoHoB. IIpu 3TOM ypoBeHb OKeaHa MOKET
noaHATbess Ha 4-5 M u Oonee. IlocTpoiika KpyNHBIX THIPOTEXHUYECKUX COOPYKEHHI
YMEHBIIAET CTOK PEYHBIX BOJA W BBIHOC AJUIIOBHUAIBHBIX OTJIOXKEHUH B YCThsl PEK. OTO
CIOCOOCTBYET OBICTPOMY pa3pyIICHUIO NEIbT U OEperoB 3a cueT MOPCKOM abpaszuu. Pazbop
BOJIBI KPYIHBIX PEK HA OpPOIIEHUE MPHUBEN K JETPaJaldy BOAHBIX 0AaCCEHHOB BHYTPEHHETO
CTOKa, U3MEHEHHIO MX MUHEPATH3AIUH.

213. Jlutocdepa - TBepaas obonmouka 3emiu MomHocThI0 50...250 kM. B mutochepy Bxoaut

214.

3eMHas Kopa TONIIMHON 5..60 KM Ha KOHTHHEHTaX, a TaKKe Ha JHE OKeaHoB. YacTbio
Ouocdepsl ABISETCS TOJBKO BEPXHSISI 4acTh 3€MHOM Kopbl (iuTOOMOCHhEpa) MOIIHOCTHIO
2..5 kM. B pe3ynbpTare MOIIHOTO BO3JCHCTBUS TEXHHUYECKH BOOPYKEHHOTO OOIIECTBA Ha
OKPY’KaIOIIYI0 Cpefy JInToOnocepa UCTIBITHIBACT Hauboiee cuiibHOE peodpa3oBanue. OHa
MOJIBEPTaeTCs 3arps3HCHUI0O M 3aCOPEHHIO PA3JIMYHBIMH TPOMBIIUICHHBIMA W OBITOBBIMH
OTXOZaMHM, B3pBIBACTCS, TNepepadaThiBaeTCs Ha MeCTe€ WM YBO3HMTCS, PacCEeUBaeTCs,
BBIJTyBA€TCsl, Pa3MBIBACTCSI, IIOKPHIBACTCS BOJOH, achaibToM, OETOHOM, KaMHEM. B mepByro
ouepeb MPOUCXOAUT 3arpsi3HEHHE OYBBI KaK HanOoJee JOCTYITHOTO AJIEMEHTa JIUTOChHEpHI.

K npsiMmomy Bo3aeicTBUIO OTHOCATCS: 1) CIUIOIIHAs BBIPYOKa JIeCOB; 2) JIECHbIE MOXKAPHhI
¥ BBDKHTAHHE PACTUTEIFHOCTH; 3) YHHYTOKCHHE JIECOB W PACTUTEIBHOCTH INPH CO3JaHHUU
X03SIMCTBEHHON MH(PPACTPYKTYPHI (3aTOMJICHUE TIPU CO3IaHUH BOAOXPAHIIIHUIL, YHUUTOXKCHHUE
BOJIU3M KaphepOB, IMPOMBIIUICHHBIX KOMIUICKCOB); 4) YCHJIMBAIOIIUICS TPECC TypU3Ma.
KocBeHnHoe Bo3zeiicTBHE - 3TO U3MEHEHHUE YCIIOBUI 0OUTaHUS B pe3yJIbTaTe aHTPOIIOIN€HHOIO
3arps3HEHUs] BO3JlyXa, BOJbI, NPUMEHEHHS MECTUIMIOB W MMHEPAJIbHBIX YJOOpEeHUH.
OmnpenencHHOE 3HAYCHHE HMEET TaKKe MPOHHUKHOBEHHE B PACTUTENIbHBIE COOOIIECTBa
YqyXIbIX BUJIOB PACTEHUH (MHTPOAYIIEHTOB).

Tema 4.5



Knaccudmkauns ¢aktopos npeactaBnexa Ha pucyHke 1.

\'bﬂk'!llllbl Cpelbl, BINAIOUINE HA 310POBbE 1€10BERA

Dusireckue: Xinvireckue: buoaoruyeckue:
KTHMATIYECKIe; TAACTBIE METATTH BIPYCHBIE
MeXaHo- — MECTHUILIR I YIOOPEHNS. - GaKTepHATHHBIE
aKyCTItecKile ~  A10XHMIKAThl NApasHTapHble

=~ YICKTPOMATHITHbIE (XT0pHpOBAHHBIE (reBMIHTSI)
H3TYYeHIS. VII€BO10POIBI). ~ rpudKkoBbie
- HOHIBIpYouIe TeKAPCTBEHHbBIC HHGexmmn

2 15 H3TYSeHIA npenapatsl

216. Ha coBpeMeHHOM 3Tare B KPYIHBIX TOpojax Mupa chopMUpOBaHa HOBAsl SKOJIOTHIECKAS
cpena, rie HaOMIOJaeTcs BBICOKAs KOHIEHTpAIMs aHTPOMOTeHHBIX (akrtopoB. K Takum
(akTOpaM MOXHO OTHECTH 3arpsi3HEHUE BO3/1yXa, IOYBBI, BOJBI TOPO/A, BHICOKMH YPOBEHb
IIyMa, JIEKTPOMAarHUTHBIE M3J1y4EHMsI, KOTOPBIE SIBIISIIOTCS HEMOCPEICTBEHHBIM IPOAYKTOM
UHAyCTpUaIu3aluu. Jlpyras cocTaBisiomas KOMIUIEKCHOIO BO3JEHCTBHA Ha aJalTalluio
YeJI0BEKA B FOPO/JIE — COLIMOKYJIBTYpHas Cpeaa.

217.  Apanranus 4eloBeKa - 3TO MPOIECC, B pe3yibTaTe KOTOPOTO OPraHU3M IOCTETIEHHO
npruoOpeTaeT OTCYTCTBOBABIIYIO paHee YCTOWYMBOCTh K ONpEIENICeHHBIM (aKkTopam
OKpY’Kalollel cpeibl U TaKUM 00pa3oM IMOJydaeT BO3MOKHOCTb JKUTh B YCIIOBUSX, paHee HE
COBMECTHMBIX C JKU3HbIO, M pElIaTh 3aJ]a4ul, paHee Hepa3pemumble. Tak, Mexay 4eIoBeKoM
U OKpyXarolled cpeJoid ecTb rapMOHMYHOE €AMHCTBO. Bce ycnoBus cpenbl, (hakTopsl
OKpYXKaloIlleH Cpesibl TAK)KE yJacTBYIOT B (JOPMUPOBAHUU 3/J0POBBS UETIOBEKA.

218. @dusnueckas aKTUBHOCTh — BaXKHEHIIas COCTaBIAIONIAas 340poBbs  PerynspHas
¢u3nvecKkass akTHBHOCTh CIIOCOOCTBYET HE TOJBKO YKPEIUICHUIO U COXPAHEHHUIO 3/10POBbS, HO U
JIOCTOBEPHO CHMXKAET PHUCK pa3BUTHs Ba)KHEHIINMX COLMAIBHO- 3HAUYUMBIX 3a00JIEBaHMM:
nuabera Il Ttuna, paka, runeproHuu. ®dusznyeckas aKTUBHOCTb OKa3bIBAE€T B JOJTOCPOUYHOU
MEPCIIEKTUBE MOJIOKUTENBFHOE BIMSHUE HA 3[J0OPOBbE, U YIyUIIAeT KaueCTBO >KU3HU.

2109. OtcyrcTBUE yuéTa KaJIOpUWHOCTM B NUTAaHUM MOXET IPUBECTH K HAPYIIEHUSM B
(YHKIIMOHMPOBAHUM OpraHM3Ma: IMPU HEJOCTaTKe — K HCTOIIEHUIO, NpPU HU30BITKE — K
oxupeHuto. OgHako oOecrieueHue >SHEprueil He IOKPBIBAET MOTPEOHOCTH OpraHu3Ma B
BEIIIECTBaX, HEOOXOIAUMBIX JJIsl HOCTPOCHUSI U OOHOBIIEHUS OpraHu3Ma. PalnoH cocTaBiIeHHbIH
TOJIBKO C YYETOM SHEPreTU4eCKOW 1IEHHOCTH MPOAYKTOB MOKET OKa3aThbCsl HENOJHOLIEHHBIM.
IlosTOMy JuUIs XapakTEpUCTHKM THUTaHUS BaXXHO YYMTHIBaTh U IHILIEBYIO LIEHHOCTb.
VYcBosieMOoCTh W TOJb3a PA3IMYHBIX BEIIECTB OTIMYaeTca. Tak, MpocTele caxapa —
MOHOcaxapubl (TJI0K03a, (pykTo3a) ycBamBaroTcs 0Oe3 HpeBapUTENIbHOW (epMeHTalUu.
W3BecTHbI HaMm caxap — Aucaxapuja (COCTOMT U3 JIByX MOHOCAaxXapoB) OBICTPO pacIIeIuIsieTcs
Ha IPOCTBIE caxapa M TakKXKe SBJISIOTCS JIETKOycBOsieMbIM. bosee ciiokHble caxapa —
MOJINCaxapubpl, K HUM OTHOCUTCS Kpaxmall (3aracaroluil yrieBoJl pacTeHHil), JOCTaTOYHO
JI0AT0 PACIICIUISIIOTCSA 10 TJIOKO3bl M CHAOXKalT OpraHu3M B TedeHHe 0ojiee JUIMTEIbHOTO
cpoka. HekoTopble mosucaxapuipl, Kak LEJUTH0I03a (CONEPXKUTCS B KIETYATKE PACTEHUIN),
BOOOIllE HE IMepeBapHBaETCs, MpPU ITOM yMoTpebiaeHue e€ BMecTe C MUILEH OKa3bIBaeT
OJlaronpusATHOE BIMSIHUE Ha MUILEBapeHUEe, MOoepKaHue MUKPOQIOphl KUIIIEUHUKA, a TaKXkKe
CHOCOOCTBYET BBIBE/ICHUIO TOKCUYHBIX BEILIECTB.

Tema 5.1
220.  OcHOBHBIMH HaIpaBJICHUSAMU OMOTEXHOJIOTHH ABIIAIOTCS MEAMIMHCKOE
(bapmarnieBTHUECKAS, WMMYHHas); CEIBCKOXO035UCTBEHHOE (BeTepuHapHasi,

PacTeHUEBOJCTBO); MPOMBIIUIEHHOE (THUIIEBast, JIerKas, XUMHYECKas MPOMBIIUICHHOCTb,
SHEPreTHYECKas ); IKOJIOTHIECKOe (OYMCTKA CTOUYHBIX BOJI, IEpepadOTKa OTXOA0B H JIp.).

221.  T'ennas umxenepus; - Knerounas umwxenepus; - Kinonupoanue. C IOMOIIBIO METOAOB
KJICTOYHOW W TEHHOW WH)XCHEPHH BO3MOXKHO MOJYYCHHE HOBBIX BBICOKOIPOIYKTHBHBIX
NPOAYIIEHTOB OCJIKOB W TENTHAOB YEJIOBEKa, AaHTUTCHOB, BHUPYCOB U JAp. Pa3Butue
TCHETUYECKOH W KJICTOYHOW WH)KCHEPUH TNPUBOIUT K TOMY, YTO OHOTEXHOJIOTHYECKast
IPOMBIIIJICHHOCTD BCE IIUPE 3aBOCBBIBACT HOBBIE 00JIACTH MTPOU3BO/ICTBA.



222.

223.

OOBeKThl OMOTEXHOJIIOTUM MHOTOYHUCICHHBL. JTO OHONOTUYECKHE OOBEKTH (KUBBIC
OpPTaHU3MBI), TIPOIIECCHI B CHCTEMaX U TEXHOJOTHIX ((PU3UKO-XUMUYECKHE, ONOXUMHUYECKUE U
Ip.), pe3yNIbTaThl U3MEHEHH B OMOTEXHOJIOTUYECKUX CHCTEMax (BBIACIECHUE SJHEPTUU, CUHTE3
U JieTpajialysl BEIIeCTB, UX B3auMoeicTBue, GopMupoBaHHe HOBBIX CBOWCTB U JIP.), METO/IbI
uccienoBanus ((HPU3MOIOTHIECKHIE, OPTAHONICTITUYSCKUE U Jp.), & TaKKe KaueCTBO TOTOBOM
OpOAYKIMHU (CTPYKTYypa, COCTaB, MUIIEBAsi U OMOIOrHYecKas LEHHOCTD U JIp.).
buoTtexHonorust - 3T0 HOBas W TEpenoBas JUCLUUIUIMHA, KOTOpas BMEIIUBAETCS B TE
0o0JacTH, KOTOpHIE paHbIIE Ka3aJIuCh HE3bIOJEMBIMU. OTO HEM30€KHO NPHUBOIUT K
BO3HUKHOBEHUIO MHOXKECTBA ITHYECKUX TMpoOsieM. OHA U3 OCHOBHBIX dTHYECKHX MPOOIeM
OMOTEXHOJOTHH CBSi3aHa ¢ KIOoHMpoBaHHEM. CyHIECTBYIOT CIOPbI O MOpPaJIbHOM acIeKTe
KJIOHUPOBAaHMUS, BO MHOTMX CTpaHaX KJIOHMPOBAaHHE 4YEJOBEKAa 3alpenieHo  Ha
rocyJIapcTBEHHOM ypoBHe (Hampumep, B SAnonun u @Dpaniuu). J[Be OCHOBHBIE IIEIH
KJIOHUPOBAHUS YEJIOBEKa - TepaneBTUYeCKas (co3manue JOHOPCKUX KJIETOK) H
penpoayKTUBHAsA. PenponyKTUBHOE KJIOHMPOBAHHUE 3allpellleHO B OOJBIIMHCTBE CTpaH U3-3a
MHOTHX THYECKHX M HACJIEJCTBEHHBIX MpoOieM. KioH Oyaer uMeTh TOT e TeHOTHII, YTO H
€ro OpUruHaj, HO OYIYT JIM OHU JEHCTBUTENBbHO Moxoxu? Kak naentudunupoBats rojeH B
MUpe, TJe KIOHHpPOBaHHWE pa3pemieHo? Brl3oBeT M KJIOHUpOBaHUE KCeHO(OOCKHE
HacTpoeHus B obmecTBe? FOpuanyeckiue BOMPOCHl, Kacaroluecs posid KJIoHa B 00IIecTBe, a
TaK)Xe €ro B3aMMOOTHOIIIEHUI C OPUTUHAIIOM, JIO CUX IOP HE PELICHBI.

224.  denepanpHas ciayx0a MO HKOJIOTMYECKOMY, TEXHOJIOTHUECKOMY M aTOMHOMY HaJa30py

(PocTexnanzop) - ocymecTBisieT (GyHKIUU MO KOHTPO-TIO M HAA30pY B chepe Oe30macHoro
BeJiIeHUsT paboT, CBA3AHHBIX C IOJIH30BA-HUEM HEIpaMH, MPOMBIIUIEHHON 0e30MacHOCTH,
0€30MaCHOCTH TPH HWCIHOJb-30BAaHMM ATOMHOM SHEPTHH, JIIEKTPHUECKUX U TEIJIOBBIX
YCTaHOBOK U ceTeil (Kpome OBITOBBIX), THAPOTEXHHUYECKHX COOpyXeHud. PocTexnamzop
TaKkKe HMeeT (YHKIUH B cdepe OXpaHbl OKPYXKAIOMIEH Cpelbl B YacTH, Kacaromeics
OTpaHHYEHUSI HETraTUBHOTO TEXHOTEHHOT'O BO3JICHCTBUSI.

Tema 5.2
225.  TlpomsblinuieHHass OHOTEXHONOTUS OOBEAMHAET B ce0e XHMHIO, MOJCKYISIPHYIO U

MUKPOOHOJIOTHIO ¢ TIPHUKJIATHBIMA HAyKaMH TS UCTIOJBL30BaHUS MUKPOOPTaHU3MOB, KIIETOK,
TKaHE W TEHOB C LEJIbI0 MPOBEJICHUA TEXHOJOTMYECKUX IMPOLIECCOB  PaA3IMYHOMN
HaIPaBJIECHHOCTH. JTa 00J1aCTh UCCIICAOBAHUM SBISETCS OJTHOM U3 HanboJiee MepCIeKTUBHBIX
CEroJlHs, U TMO3BOJIAET HE TOJbKO M3MEHATh M YJIY4lIaThb XAPAaKTEPUCTUKU BEIIECTB, HO U
CO37aBaTh HOBBIE MHUKPOOPTaHU3MBl C  YHUKAIbHBIMH  (QyHKIUAMH. JlocTmKeHus
OMOTEXHOJIOTUH SKOHOMHYECKH U DKOJOTHYECKH BBITOIHBI, UYTO BEIET K €€ LIUPOKOMY
pPacCTpOCTPAHEHHUIO MPAKTHUUECKH B KaXIOW OTPAcCiId — OT HepTenepepabOoTKH 10 CEIBCKOTrO
XO035CTBA.

buorexHomorust ceromHs pa3BuBaeTcs OypHbIMH Temmamu. Kak Hayka, OHa HW3y4aeT
BHEJIPEHUE MPOU3BOACTBEHHBIX IPOLIECCOB, B OCHOBE KOTOPBIX JI€KHUT IMPAKTHUECKOE
MCITOJIh30BAaHNE MUKPOOPTAHU3MOB, BCEBO3ZMOXKHBIX OMOJIOTHUECKUX CHCTEM. DTO HE TOJIBKO
pacTUTENbHBIC WU KUBOTHBIE TKaHHW, HO W MpoToracTel, pekomOuHanTHeie JIHK, a Takxke
MOJIHOCTBIO T€HETHYECKH MOAUGUIMPOBAaHHBIE OpraHu3Mbl. OCHOBHBIMHM HalpaBICHUSIMU
pa3BUTHUA OMOTEXHOJOTHMH CYHTAIOTCA: CO3JaHHE HOBBIX BHJOB IMPOIYKTOB NUTAHHS U
JKUBOTHBIX KOPMOB, IIPOM3BOJCTBO MX; BBIBEJICHHME HOBBIX IITAMMOB IIOJIE3HBIX
MHUKPOOPTaHU3MOB; CO3JJaHUE HOBBIX MOPOJ] KUBOTHBIX; BHIBEJICHUE HOBBIX COPTOB PACTECHUIA;
CO3/IaHME W TPUMEHEHHE TPErnapaToB IO 3alUTe pacTeHWd OT OOJe3HEeW W BpEAUTEIICH;
MPUMEHEHHE HOBBIX OMOTEXHOJIOTUYECKUX METOJIOB TI0 3aIUTE OKPYKAIOLIEH cpebl.

5.2 Ilpumepsbl OEHKH NPAKTHYECKUX 32IaHUI

II. 3. Nel. Tema 1.2. CTpyKTypHO-(PYHKIIMOHAIbHASI OPraHU3ALMS KJIETOK.
1. CTpoeHue KJIETKH MPOKAPUOTUYECKOM U HYKapUOTUYECKOH (pacTeHUs, KUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKJIFOUEHHUSI.



2. 3anonHenue Tabaunbl «CpaBHUTE CTPOEHHUE KIETOK SYKapHOT U pokapuot» IIpeacraBienne
nH(popManuy B TaOIUYHON popMe CIOCOOCTBYET CUCTEMATU3allMU 3HAHUH U JTy4YIIeMY
3alIOMUHAHUIO U U3YyYEHHIO.

3. [ToaroToBKa MUKpOIIpENapaToB,

4. HabGuroieHre MUKPOIIPENapaToB C MOMOIIBI0 MUKPOCKOIIA U BBISIBIIEHUE Pa3InIUi MEXKAY
u3yyaeMbIMH 00beKkTaMu, POPMUPOBATh YMEHHE MOJIB30BATHCS MUKPOCKOIIOM.
5.®opMynMpOBaHUE COOTBETCTBYIOIINX BHIBOIOB.

II. 3. Ne2. Tema 1.2. CTpyKTYpHO-(PYHKIIMOHAIbHASI OPraHU3ALMS KJIETOK.

1.BupycHble u OakTepuanbHble 3a00IeBaHUS.

2.00u11e NpuHIMIBI UCTIOIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH TPUMEHEHHUS
AHTHOUOTHKOB.

3.IIpencraBineHue yCTHBIX COOOLIEHUM ¢ IPpe3eHTAIMEH, TOATOTOBIEHHBIX 110 IEPEUHIO
HWCTOYHHKOB, PEKOMEHAOBAHHBIX MIPETOaBATEIEM.

4. TIpodumnakTryeckue Mepbl PEAYIPEKICHUS BUPYCHBIX M OAKTEPHATBHBIX 3a00JICBaHUI.

II. 3. Ne3. Tema 1.3. CTpyKTYpHO (PyHKUIHOHAJIbHBbIE (PAKTOPHI HACIEACTBEHHOCTH.

1. Ilpuniun kommieMeHTapHOCTH U nipaBuiio Yapradda. Hayauts cTy1eHTOB IPUMEHSTH
TEOPETUUECKHE 3HAHUs Ul PEIIeHUs 3a]a4 110 JaHHOU TeMe.

2.Pemenue 3aa4 Ha onpe/eieHe Mocie0BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME.
3. Pemenue 3amau  Ha ompenesieHHE MOCIEAOBATEIbHOCTH HYKJICOTHIOB, aMUHOKUCIOT, B
ciayyae HU3MEHeHusi  mocieaoBarenbHocTd  HykieotunoB JIHK. ®opmwupoBats ymeHue
CpPaBHHUBATh U aHAIM3UPOBATH.

II. 3. Ne4. Tema 2.3. OHTOreHe3 pacTeHuii, ;)kWNBOTHBIX U YeJI0BeKAa

1.OcHOBHBIE  CTaAMM  SMOPHUOHAIBHOTO  pa3BuTUs  opranusma. OdQopMuUTH  3Tallbl
SMOPHOHAIEHOTO pa3BUTHUSA B Tabmuie:
«OMOpuoHanpHOpa3BUTHEY. [[71s1 3amoHeHus: JaHHON TaOIuIbl TPeOYIOTCS 3HAHUS, TIOJTyYeHHbIE
CTY/ICHTaMH U3 Y4eOHBIX TOCOOUHI 10 cXeMaM U OOBSCHEHUH TMpernoaaBaTes .
2.IToctamOpHroHaibHbIN nieproa. CTaguu MOCTIMOPHOHATILHOTO PAa3BUTHUS Y KUBOTHBIX U
yenoBeka. [Ipsmoe u HenpsMoe pa3BUTHE.

3.bUoJ0rNYeCcKOe CTApEHUE U CMEPTh.

I1. 3. NeS. Tema2.4. 3aKOHOMEPHOCTH HACJIeIOBAHUS.

1.Ilponomxkenue GOpMUPOBAHUS Y CTYICHTOB YMEHHUH MOIBH30BATHCS TE€HETHUECKOMN
TEPMUHOJIOTHUEN U CUMBOJIHKON. OTpabaThiBaTh YMEHHSI PEIIATh 3a/1a4M HA TUIIBI CKPEIIUBAHUI.
2.Pemenue 3a/1a4 Ha OIpe/ICICHHE BEPOSTHOCTH BO3SHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB
MIpU MOHOTHOPUHOM cKpenrrBaHuy. CocTaBleHHe TeHOTUITMYECKUX CXeM CKpPEIIMBaHUN

3. Pemienue 3aga4 Ha onpe/iesieHUE BEPOSITHOCTA BOSHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB
pU JUTHOPHUIHOM M TIONUTHOPUIHOM CKpenuBaHusX. CocTaBiIeHHEe TeHOTUITUIECKIX CXeM
CKpEIIMBaHMI

4. Pemienue 3a71a4 HA aHAJTU3UPYIONIEE CKPEIIMBAHUE U HETOJIHOE JIOMUHHUPOBAHUE
ckpemuBaHusX. CoCcTaBlIeHUE TEHOTUIMYECKUX CXEM CKPEIMBAHUM.

I1. 3. Ne6. Tema 2.5. CuernvieHHOe HacjIel0BaHUe NPU3HAKOB.

1.IIpogomxate opMUPOBATh Y CTYIEHTOB YMEHUI IMOJIB30BAThCS TE€HETHUECKOMN
TEPMUHOJIOTHEN U CUMBOJIMKON. OTpabaThiBaTh YMEHHS PEIIATh 33/1a4d Ha JAaHHYIO TEMY.
2.3akonsbl T. Moprana. CrierieHHOe Hacjel0BaHUE TE€HOB,

3.Hapyiienue cuerieHus.

4. Penienue 3ajia4 Ha ONpeJieNieHUEe BEPOSITHOCTA BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB
NP CUEIUIEHHOM HaclieqoBaHuU. COCTaBlIeHNE TEHOTUIMMYECKUX CXEM CKPEILIMBAHMS.

II. 3. Ne7. Tema 2.6. 3akoHOMEepPHOCTH U3MEHYUBOCTH.



1.ChopmupoBath y CTyJICHTOB 3HAHUSA 00 OCHOBHBIX METOJaX M3Y4eHHUs HACJIEICTBEHHOCTU
YEJI0BEKA; MO3HAKOMUTH CTYICHTOB C METOJIAMU JICUEHUS U NPEIYIPEKACHUS HEKOTOPBIX
HACJIEICTBEHHBIX OOJIE3HEH YeIOBEKa.

2.MI3MeHYMBOCTh MPU3HAKOB. BUbI ”3MEHYMBOCTH: HACJIEACTBEHHASI U HEHACJIEICTBEHHAS.

3. Buapl MyTanuuii ¥ NpuYMHbBI BO3HUKHOBEHUS.

4. PelieHue 3a/1a4 Ha OINpEEICHUE TUIIAa MYTAIMKU TIPU NIepejaue HACJIeICTBEHHBIX TPU3HAKOB,
COCTAaBJICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS.

II. 3. Ne8. Tema 4.2. [Tonyasinusi, c00011€CTBA, IKOCHCTEMBI.

1.XapakrepucTuka Monyssuii, COOOLIECTB, SKOCUCTEM.

2. CTpyKTypHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MTPOAYIEHTbI, KOHCYMEHTBI, PEIyLIEHTHI.
3Tpoduueckue Lenu 1 ceTu.

4.9KkonoruueckKue NupamuIbl.

IL. 3. Ne 9. Tema 4.2. Ilonyasiuus, coo0111eCTBA, IKOCHUCTEMBI.

1.KpyroBopoT BEmECTB U IOTOK 3HEPTUU B IKOCHUCTEME.

2.3aK0H MUpaMUJIbI FHEPTUU UM 3aKOH JeCsiTH TpolieHToB P. JInnaemana

3.PemieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI MO MEPEHOCY BEIIECTBA U
JHEPTUU B DKOCHCTEMAaX C COCTaBJICHHEM TPOQUUECKUX IeTIel U mupaMu] OMOMacChl U
SHEPTUHU.

I1. 3. Ne10. Tema 4.4. Bausinue aHTponoreHHbIx (pakTopos Ha Ouocdepy.
1.CoBpemeHHoOe BO3/eiicTBUE UenoBeKa Ha 6rocdepy U npoOIeMbl yTHIM3AUN
MIPOMBILIEHHBIX OTXO/I0B;

2.Croco0b! yTUITH3AIUH POMBITIIIEHHBIX OTXO/IOB.

3. 3anonHeHue TabaMIIbl «XapaKTePUCTUKU CIIOCOOOB MepepaboTKH OTXOI0BY.

I1. 3. Nel1. Temad4.5. Biausinue counaibHO-3K0JI0THYECKNX (PAKTOPOB HA 310POBbE
YyeJI0BeKa.

1.®DaKTopBbI, MOJIOKUTEIBLHO U OTPULIATENLHO, BIUSIOIIUE HA OpraHu3M 4enoBeka. [Ipodiema
TEXHOTE€HHBIX BO3CHCTBUII Ha 370POBbE UEIOBEKA (3JEKTPOMArHUTHBIE OIS, OBITOBAS XUMUS,
M30BITOYHBIE IIYMBI, pauanus 1 T. ).

2. AnanTanus opraHu3Ma 4elioBeKa K (pakTopaM OKpYXKaroIiei Cpe/ibl.

3. Ilpunnumnsl GopMupoOBaHUS 310pOBbE COCPETraroLIEro MOBEICHUS.

4. BUOXMMHMYECKHE ACTIEKThI pAlIMOHATIBHOTO MUTAHUS.

5. YMcTBeHHas paboTOCIIOCOOHOCT y CTYJEHTOB. VccriejoBaHue yMCTBEHHOM
paboTOCIIOCOOHOCTH y CTYICHTOB.

II1. 3. Ne12. Tema5S.1. BHOTEXHOJIOTHH B sKM3HU KAKIAOTO0.

1.OcHOBHBIE HAIIpaBJICHUS COBPEMEHHON OMOTEXHOJIOTHH.

2.MeToapl OMOTEXHOJIOTHH.

3.IIpenmyiiecTBa OMOTEXHOIOTUY TIepe]] TPAAUIIMOHHBIMU BUAAMH TEXHOJIOTHH.

4. O0OBEKTHI OMOTEXHOIOTHHU.

4 Otrka OMOTEXHOJOTUYECKUX U TEHETHYECKUX SKCIIEPUMEHTOB.

I1. 3. Nel13. Tema5.1. BHOTE€XHOJIOTHH B sKH3HHU KaKI0T0.

1. Keticel Ha aHanm3 HHGOPMAIIMK O HAYYHBIX TOCTHKEHHUSIX B 00JIACTH T€HETHUECKUX
TEXHOJIOTHH, KIIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHIA.

2.Posib ¥ IepCneKTUBBl T€HHOM MH)KEHEPHUS B OMOTEXHOJIOTHUH.

3.Ponb KJI€TOUHOM UHKEHEPUU

4. CoBpeMEHHOE COCTOSIHUE M MEPCIEKTUBBI Pa3BUTHUS MTUIIIEBON OMOTEXHOJIOTHH.
3amura Keiica: IpeICTaBICHHE Pe3yIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C MPE3EHTAIUEH ).
II. 3. Ne14. Tema 5.2.1. BuorexHo/0rum B NpOMbIILIEHHOCTH.



1.Pa3BuTHE MPOMBIIUIEHHONH OMOTEXHOJIOTUH U €€ MPUMEHEHHUE B KU3HH YellOBeKa,
2.B3anmoieiicTBIE MPOU3BOJICTB C OKPYKAIOIIEH Cpeoi.

3.be30TX0/1Hasl TEXHOJIOTHSl MOJIy4YEHHUS TOTOBOTO IPOAYKTa

4.Keiicpl Ha aHaM3 HH(OPMALIUK O PA3BUTUU MPOMBIIUIEHHON OMOTEXHOJIOTUH (10 TpyIIam).
3amuTa Keiica.

II. 3. Nel1S Tema 5.2.2.CounajibHO-3THYECKHE ACTEKTHI OMOTEXHOJIOTHI

1.DTrn4eckne acieKThl pa3BUTHsI OMOTEXHOJIOTHI U IPUMEHEHHE MX B )KU3HU YEIOBEKa, MOMCK U
aHanu3 HHPOPMAIH U3 PA3TUYHBIX HCTOYHUKOB.

2.3anonHenue Tabmmi. «buoTexHonoruu — 3710...», «Kinonupoanuey. [IpeacraBnenue
nHpopMaluy B TAOINYHOHN (popMe CIOCOOCTBYET CUCTEMATH3AIMH 3HAHUH U JIydIIeMy
3alIOMUHAHUIO U U3yYEHHUIO.

3. Keiicpl Ha aHam3 nHPOPMALIMU 00 STHYECKUX ACTIEKTaX Pa3BUTHsI OMOTEXHOJIOTHI(TIO
rpynmnam) 3amura Keica:

II. 3. Ne16-17. Tema$5.2.3. BUOTeXHOJIOTMH M TEXHHYECKHE CHCTEMBbI.

1.Pa3BuTne OMOTEXHOIOTUH C MPUMEHEHHEM TEXHUUECKUX CUCTEM (OMOUHKEeHEepHs,
OnonH(pOopMaTHKa, OMOHHUKA) M KX TPUMEHEHHUE B KU3HM YEJIOBEKA.

2.Posib GMOMHXEHEPUH B COBPEMEHHOM MHUpE.

3.Metonbl OMOUH(pOPMATUKH.

4.Bunpl OMOHUKY M OCHOBHBIE IIpaBuiia. [IpuMepsl OMOHUKY B HAIIEH KU3HU.

5. Ilouck u aHanu3 UHPOPMALIUU U3 Pa3TMYHBIX HCTOYHUKOB.

6.3amuTa ketica: [IpeacraBiaeHue pe3yabTaToB PEIICHUS KEMCOB (BBICTYIUICHUE C
Mpe3eHTAaINeH)

6. IIpuMepsI OLIEHOYHBIX CPEACTB IJISA IPOBEACHHUS POMEKYTOUYHOM aTTeCTAlluH

6.1. TemaTnyecKkne TeCTOBbIC 3aJaHUA

Ne 1 2 3 4 5 6 7 8 9
BOIpoCca
OTtBer 2 1 3 2 2 3 1,2 3 3
Ne 10 11 12 13 14 15 16 17 18
BOIIpOCA
OTtBer 2.3.4.5. 2 3 3 1 4 3 4 2
Ne 19 20 21 22 23 24 25 26 27
BOIIpOCa
OtBer 2 1 1 4 3 1.4 3 3 2
Ne 28 29 30 31 32 33 34 35 36
BOIpOCa
OTtBer 2.3.5 2.35 1.3 1 2 1 1 2.5 1.3.4.6.
Ne 37 38 39 40 41 42 43 44 45
BOIpOCa
OTtBer 3 1 245 234 3 4 4 1 1.2.34
Ne 46 47 48 49 50 51 52 53 54
BOIIpOCa
Otser 1.2 1.3. 3 1 2 2 2 1 1
Ne 55 56 57 58 59
BOIIpOCA

1 1 1 3 2




6.2 KonTposibHbie padoThl

6.2.1 KourpouabHas padora Ne 1 « Mosieky/JIpHbIii YPOBEHb OPraHU3aANNM KU3HU»
1-opranoreHHbIe
2-MOJICKYJISIPHOM

3-1on

4-xenesa

S-TuapOoPUIBHBIE

6-38,9xJ1x

7-paguKanaMu
8-necTpykius(ieHaTypaus)
9-HyKJICOTH BT
10-dpepmenTamu
11-emnrososa

12-rimkoreH

13-cniupainp

14-nBurarensHyIO
15-perynsapHeie(niepuoanuecKue
16-penmukanusi(peyriiKaIm)
17-ypamun

18-ren

19-r-PHK

20- D. Yapradd

Bapuanr 2
l.oTcyTCcTBYIOT
2-Mar"us
3-KpeMHUs
4-TpaHCIIOPTHYIO
S-TuapoHoOHBIM
6-17, x/Ix
7-xonecTepuHa
8-6uononmMepsl
9-aMHHOKHCIIOTHI
10-penarypamus
11-xutun
12-kpaxman
13-nenTuaHEIMHI

14-cTpykTypHYIO QYHKITUIO



15-HeperynspHbIX TeTepONOIMMEPOB
16-IHK-cunTeTa3a
17-xoMmIeMeHTapHOCTH
18-nenro3oit

19-B simpe

20- JT. Yorcon u ®@. Kpuk

Kpurepun onienuBanust padbot:

oneHka S npu 18-20 npaBuIbHO BBIIOJIHEHHBIX 33/IaHUSX;

orieHka 4 npu 15-17 npaBUJIbHO BBIIOJHEHHBIX 33JJaHUAX;

oneHka 3 npu 12-14 npaBuiibHO BBITIOJIHEHHBIX 33IaHUSX;

orieHka 2 npu 11 1 MeHee NpaBUIIbLHO BHITIOJHEHHBIX 3aaHUSsX.

TecTsl TaKOTO TUTAHA MTO3BOJISIOT 32 KOPOTKOE BpEeMsl POBEPUTH 3HAHMS, IPUYEM BO3ZMOKHOCTH
yraJIbIBaHUS TIPU TOM HCKIIOYEHBI.

6.2.2 KonTpoabHasi padora Ne2 «CtpoeHue 1 GyHKIIUM OPraHU3MOB»

BapuanTl
Al-4, A2-1,, A3-a, A4-1, AS5-1, A6-3, A7-1, A8-4, A9-3, AIlO0-1, All1-3, Al2-1.2.3,
Al13-2, Al4-4, Al5-3, Al6-2, Al7-2, Al8-3, Al9-4, 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 3eMHOBOJIHBIX MOSIBIISIETCS] TPEXKAMEPHOE CEpIILE, Y pbI0 OHO OTCYTCTBYET

Bapuant 2
Al- A2- A3- A4- AS5- A6- A7- A8- A9- Al0- All- Al2-

Al3- Al4- Al15- Al6- Al7- Al8- Al9- A20- A21- A22- A23- A24- A25-

B1

A B B r i E

2 1 1 3 3 3

B2- 236, B3-532416

6.2.3 KonrTposbHas padora Ne3 «TeopeTnueckne acnekTbl 3K0JOTHMI)

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, 15-1', 16-b,17-B, 18-b, 19-I", 20-b.



6.3 Bonpochl K MPOMEKYTOYHOI aTTecTAlNU

1.

buonorus (ot rpedeckux cioB bios — ku3Hb, 10gos — y4eHHE) — 3TO HayKa, M3ydaromas
JKUBBIE OPTaHU3MBI U SIBJICHUS KUBOU mpupoabl. [Ipeamerom n3ydeHusi OMOJIOTHUN SIBISIETCS
MHOTr000pa3ue XHUBbIX OPraHU3MOB, Hacessomux 3emino. CBoiicTBa xuBoOW npupoasl. Bee
YKUBBIE OPraHU3MBbI 00J1a/1al0T PAJOM OOIIMX NMPU3HAKOB M CBOMCTB, KOTOPHIE OTIMYAIOT UX
OT TeJ HEKUBOU NPUPOABI. ITO 0COOEHHOCTH CTPOCHHUS, OOMEH BEIIECTB, IBUKEHUE, POCT,
pa3MHOXKEHHUE, pa3apakuMoCTb, camoperyisiuus. Ilpusnaku (cBoiicTBa) xuBoro. JXuBbie
CyIIEeCTBa 00JIaJJal0T COBOKYITHOCTBIO MPU3HAKOB (CBOWCTB), OTIMYAIOUINX UX OT 0OBEKTOB
HEXXUBOW mpupoAsl. OCHOBHBIMU TPU3HAKAMHU IKUBOTO SIBISIOTCS CIIOCOOHOCTH K
aKTUBHOMY JBHKCHHMIO, OOMEH BEIECTB C OKpYXKalolleh cpenoil (muTaHue, AbIXaHHE,
BBIJICJIEHUE), PA3APAKUMOCTb, POCT, PA3BUTHE, CIIOCOOHOCTD K Pa3MHOXKEHHIO.

Hayunblie MeTonmbl M3y4eHHs >XUBOM MPUPOABI: HAOIIOJEHUE, HKCIIEPHUMEHT, OIMUCAHUE,
U3MepeHue, KiaccuuKamms.

[TomMrMoO TIO3HABATENBHONM M ACTETHYECKOH CTOPOHBI, OHMOJOTMYECKHE 3HAHHUS HMEIOT
MpaKkTHYECKOe MPUMEHEHHE BO MHOTUX cdepax AesTeNbHOCTU 4enoBeka. MccienoBanus u
JOCTHKEHUS] OMOJIOrMYECKON HAyKH IIMPOKO MCIOJIb3YIOTCS B MUILEBOM MPOMBIIUIEHHOCTH,
(dapMakosioruu, Mpou3BOJCTBE TOBAPOB HApOJIHOTO MOTpebieHus. Baxuelmel npobiemoii
B CEJIIbCKOM XO3SMCTBE SBIIAECTCS IOJYYEHUE BBICOKOYPOIXKANUHBIX COPTOB pPACTEHUU H
BBICOKOIIPOJAYKTUBHBIX TOPOJl JKUBOTHBIX M IITAMMOB MHKPOOPTaHU3MOB, a TaKKe
pazpaboTka Ha OCHOBE OMOJIOTMYECKHUX HCCIEOBAaHUM  ONTUMAIbHBIX  YCJIOBUH
KYJIbTUBUPOBAHUS PACTEHUN U COJIEPKAHUS KUBOTHBIX.

OCHOBHbBIE YPOBHM OpraHM3allUd KUBOM MPUPOIBI: KJIETOYHBI OpPraHU3MEHHBIH,
MOMYJIIIIMOHHO-BUIOBOM, OMOreorieHoTHUecKuii, onocdepusiii. Ha Hamieli minanere oduraer
MHOXECTBO Ppa3JIMUYHBIX JKUBBIX opraHu3MoB. OHHM He CYIIECTBYIOT caMu No cebe, a
B3aMMOJICHCTBYIOT C OKpY>KaloIel UX CPeAor U APYr ¢ ApyroM. Takum oOpa3om, Halll MUP
KUBBIX OpPraHU3MOB 3TO COBOKYIHOCTh OHMOJOTMYECKHMX CHCTEM pa3HON CII0KHOCTH,
KOTOpBIE 00pa3yloT eAUHYIO CTPYKTYPY

K HeopranmyecknM BellecTBaM KJIETKH OTHOCSATCS BOJa, KUCJIOTHI, COJU, OCHOBaHMS. OHU
cocraBmsaoT 1-1,5% wMaccsl kietku. Boma. Boma mpencraBnser coGoil  BakHeifmee
HEOpPraHMYECKOe BEIIECTBO KIETKU. Bona — 3To npeolianaronuii KOMIOHEHT OOJIBIIMHCTBA
KJIETOK (MCKJIIOUEHUEM SIBIISIETCS KOCTHAs TKaHb M AMajib 3y0oB). [Ipu sToM KoiamdecTtBo
BOJIBI 3aBHCHT OT UHTEHCHUBHOCTH OOMEHa BELIECTB B OMPE/CICHHON TKAaHU: YeM OHAa BHIIIIE,
TEM OOJIBIIIE BOIEL.

K oprannyeckum BemiecTBaM OTHOCSATCS COECIMHEHHUS YTIEPO/a, COACPIKAILINE TAKKE aTOMbI
BOJOpOJa, KUCIOpoda, a3ora, ¢docdopa. B kimeTkax Haxomarcs HHU3KOMOJEKYISPHbBIE
COCJIMHEHUSI: aMUHOKHUCIIOTBI, MOHOCAaxXapuabl, HYKJIECOTHIbl, BHUTAMUHBI, a TaKKe
BBICOKOMOJIEKYJISIpHBIE (TOTUMEPDI): O€IKHU, MOJIMCcCaXapuabl, HYKICUHOBbIE KHUCIOTHI.
BricokoMonekynsipHble OpraHM4ecKue BEIIeCTBa, COCTOAIIME U3 allb(a-aMUHOKHUCIIOT,
COCIMHEHHBIX B LEMOYKY IMENTUAHON CBS3bI0. B JKHMBBIX OpraHuM3Max aMUHOKHUCIOTHBIN
coCTaB OEJIKOB OMpeeNsaeTcs TeHEeTUYECKHUM KOJIOM, IIPU CUHTE3¢ B OOJBIIMHCTBE CIy4yaeB
ucnonp3zyercss 20 cTaHZapTHBIX aMMHOKUCIOT. MHOECTBO MX KOMOMHALMN OIpenessieT
6oJb110€ pa3zHOOOpa3ue CBOMCTB MoseKyl OenkoB. Kpome TOro, aMMHOKUCIIOTHBIE OCTaTKH
B coCTaBe Oejlka 4acTO IMOJABEpPraroTcs MOCTTPAHCIALMOHHBIM MOJIU(MUKALMIM, KOTOPbIE
MOTYT BO3HUKATh H JO TOTO, KaK OCIIOK HAYMHAET BHITIOJIHATH CBOIO (DYHKIHIO, M BO BpEeMS
ero «paboTel» B KJIeTKe. YacTo B KHUBBIX OPraHM3MaxX HECKOJBKO MOJIEKYN Pa3HBIX OENKOB



00pa3ylOT CIOXKHBIE KOMIUIEKChI, HampuMep (OTOCHHTETUYECKHH KOMIUIEKC U Jpyrue
KOMIUIEKCBL..

Opranvyeckue BeLIeCTBa, COJEpKalMe KapOOHWJIBHYIO TPYININy U HECKOJBKO
TUAPOKCHIIBHBIX rpymnn. HasBanuwe 53Toro kiacca COEAMHEHUH MPOMCXOIUT OT CIJIOB
«THIIpAThl yriepoaa», oHo Obuto npeanoxxeHo Kapnom Imuarom B 1844 rony. [osiBienue
TaKOr0 Ha3BaHMs CBA3aHO C TEM, UTO MEPBbIE U3 U3BECTHBIX HAYKE YIJIEBOJOB OMMCHIBAIUCH
opyrro-popmymnoit Cxy, GopMabHO SBISISICH COSAUHCHHUSIME YTIICPOAa U BOIBI
PazHooOpa3Has Mo cTpoeHHIO Ipymna OHOOPraHUYECKHX BEIIECTB, C OOIIMM CBOWCTBOM —
PacTBOPUMOCTBIO B HEMOJISIPHBIX PAacTBOPUTENAX. JIMMUIBI MO CIIOCOOHOCTU K THUAPOIHU3Y
nensaTcst Ha ABe Oonpbmne rpynmbl: 1. OMbuisieMble (CIOXKHBIE 3(QHUPBI CIUPTOB U KUPHOU
KUCJIOTBI: TPUIIIMLEpUAbI, (hocomunuasl U T. 11.). 2. HeoMbuisiemble TUMHUbI (XOJIECTEPHUH,
Butamunsl A, E, ]I, K)

10. BBICOKOMOJICKYJ'IHPHOG OpraHN4YeCKOC COCANHCHUC, 6I/IOHOJ'II/IMep (HOJII/IHYKJICOTI/II[),

oOpa3oBaHHBI ocTaTKamMu HykiaeoTun0B. Hykimennosele xkucimotel JIHK w  PHK
MPUCYTCTBYIOT B KJICTKAX BCCX KMBBIX OPTaHU3MOB U BBIIIOJIHAIOT Ba)KHeHIIHe (bYHKI_[I/II/I 10
XpaHEHUIO, TIepeave U peaanu3aliuy HacleACTBEHHON HHPOpMAITIH.

11. PubonyknennoBas kuciota (PHK) — onna u3 TpéX OCHOBHBIX MaKpOMOJIEKYJ (IBE APYTHE

12.

13.

14.

15.

— JHK u Oenku), KOTOpBIE COAEpKATCA B KJIETKAX BCEX JKUBBIX OPraHU3MOB U HTPAIOT

BAKHYIO POJIb B KOJUPOBAHUU, IPOYTEHUH, PETYISALNUN U SIKCIIPECCUH T€HOB.
Anenosunrpudocpar (ATDP) — nykneosuarpudocdar, Urparomuii OCHOBHYIO pOJb B
oOMeHe PHEPruH B KJIETKAX JKUBBIX OPraHU3MOB. DTO YHUBEPCAIbHBIA UCTOYHUK SHEPTUU IS
BCEX OMOXMMMYECKHX IIPOIECCOB, IMPOTEKAIOMMX B JKUBBIX CHCTEMax. XOTA B
OMOXMMHUYECKHX IpOoIeccax MCHOIB3YIOTCS U Apyrue ¢ochopuirpoBaHHble HYKICOTHABI C
3aIlacoM SHEPruu B MoJiekyse, Tobko AT® sBisiercss yHUBEpCaaIbHOW MOJIEKYJION JJIsl BCEX
IPOLIECCOB HAKOIJIEHUSI U UCIIOJIb30BAHUS SHEPTUU B KJIETKAaX.
Krnerounast Teopusi — ocHOBomoararomias jisi Ouoloruu teopus, chopMyIupoBaHHAs B
cepenune XIX Beka, mpenocTtaBuBIIas 0a3zy i MOHUMaHUS 3aKOHOMEPHOCTEH JKMBOTO MUpPa
M U1 pa3sBUTUS DBOJOLUUMOHHOTO YyueHus. Marrtuac Ilneiinen u Teomop IlIBanH
c(hopMyIHPOBATN KIETOUHYIO TEOPUIO, OCHOBBIBASCh HA MHOXKECTBE HCCIIEOBAHUIA O KJIETKE
(1838—1839 r1.). Pynonard BupxoB mnosmnee (1858 r.) momonuun e€ BaKHEHIIUM
MOJIOKEHUEM «BCSIKAs KJIETKA MPOUCXOIUT OT APYTON KIETKH.
OyHIaMEHTAIbHBIM  Mpoliecc  OHTOreHe3a  (KM3HM  MHJIMBHUIYAJIBHOTO  OpPraHHU3Ma).
ObecreunBaeT POCT MHOTOKJIETOYHBIX JYKApHOT 3a CUET YBEIMUYCHHS MOMYJSIHUH KIETOK
TKaHeld. Y pacTeHuil B pe3ylbTaTe MUTOTUYECKOTO JENIeHUs KIETOK 00pa3oBaTeIbHBIX
TKaHell  (MEepUCTeM)  YBEIMYMBACTCS  KOJMYECTBO  KJIETOK  TKaHed.  J[poOneHme
OILTOJIOTBOPEHHOTO fiflla U POCT OONBIIMHCTBA TKAHEW y >KUBOTHBIX TaKKe MPOUCXOIUT
MyTéM MUTOTHYECKHUX JICTICHUH.
Oransl  3Hepreruueckoro obmena: 1. IlogrotoButensHbiii 2. beckucnopomusiii 3.
Kucnoponnoe pacmeruienue. Jtamnbl 3Heprerudeckoro oOmena: 1. IloaroroBuTenbHbIA -
OPOUCXOAUT B IuTOmIazMe KkieTok. Ilox nelictBueM (epMEHTOB MoOJUcaxapuabl
pacIerJIsioTcs Ha MOHocaxapuIsl (TIoko3a, ¢pykroza u Jlp.) , *KHUpBI pacIIeIUISIIOTCS 10
[VIMLEpPUHA M JKUPHBIX KUCJIOT, OCJNKU - 10 aMHUHOKHUCIIOT, HYKJIEHMHOBBIE KHUCIOTHI 0
HYKJIeoTu0B. Ilpm 53ToM BbAENsSeTCS HEOOJbIIOE KOJIWYECTBO HHEPIUH, KOTOPOE
pacceuBaeTcsl B BUJE Teruia. 2. beckuciaopoanslii (aHa poOHOE JbIXaHUE WIN TJIMKOIN3) —
MHOTOCTYIIEHUATOE pACHICIUICHHE TJIOKO3bl 0e3 ydacTust Kuciopona. Ero HasbBaioT
OpokeHreM. B Mbplmmax B pe3yapTaTe aHA’pOOHOTO [IbIXaHUS MOJEKyJa TIFOKO3bI
pacmamaercs Ha JIBE€ MOJICKYJbl JupoBHHOTpamgHou kuciaotrel (C3H403), koTopsle 3aTteM
BOCCTAHABIIMBAIOTCS B MOJIO4YHYI0 kucioTy (C3H603). B peakuusix paciierieHus riIroK03bl
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yuacTBYIOT ochopHas kucinora u AJId. CymmapHoe ypaBHeHue 3toro 3tana: CoH1206 +
2H3PO4 + 2AD® -> 2C3H603 + 2AT® + 2H20 VYV npoxokeBbIX TpUOKOB MOJEKYIa
TJIIOKO3bI 0€3 y4acTHsi KHCIOpoJa MpeBpaliaeTcsi B ATUIOBBIA CIHUPT W JTMOKCH] YIIepojaa
(cnuproBoe OposkeHue) . Y Ipyrux MHUKPOOPTaHHW3MOB TJIHUKOJIN3 MOXET 3aBepLIaThCs
o0pa3oBaHUEM alleTOHA, YKCYCHOI KHCIOTHI U ap. Ilpu pacnane oJHON MOJNEKYIBI TITFOKO3bI
oOpa3zyercsa nBe Monekyinbl AT®, B cBsA3sX kKoTopoil coxpansercs 40% sHepruu, ocraabHas
SHEpPrus paccenBaercs B BUJe Teruia. KucnopoiHoe nbIxaHue - 3Tan a3poOHOro JbIXaHUs WIH
KHCJIOPOHOTO, PACIIEIUICHUs,, KOTOPbIM MPOXOJUT Ha CKJIAJAKaX BHYTPEHHEH MeMOpaHbI
MUTOXOJIpHl - KpucTax. Ha »3TOM 3Tame BemecTBa MpebIIyLIETo dTana paclIervIsioTcs 10
KOHEYHBIX MTPOJYKTOB paclaja - BOAbI U YIVIEKHCIIOr0 raza. B pe3ynpraTe pacuierieHus IByx
MOJIEKYJ MOJIOUHOH KHUCJIOTBI oOpa3ytorcs 36 wmonekyn AT®. OcHoBHOe ycioBue
HOPMAJIbHOI'O TEUEHUS KHUCIOPOAHOTO PACILEIUVIEHHUsSI - LEJIOCTHOCTb MHUTOXOHIPHAIBHBIX
memOpan. KucnopogHoe apixaHne — OCHOBHOW 3Tal B 00ECNEYEHUH KIIETKH KUCIOPOJIOM.
On B 20 pa3 addextuBHee OeckuciaopomHoro stana. CymMmapHOe ypaBHEHHE KHUCIOPOJTHOTO
pacmeruienus: 2C3H603 + 602 + 36H3PO4 + 36A/1d -> 6CO2 + 38H20 + 36AT® Ilo
crocoOy TMOJIyuYeHHUs] PHEPTUU BCE OpraHM3Mbl JENIATCS Ha JBE TPYIIy - aBTOTPO(HBIE U
reTepoTpodHbie. DHEPreTUYECKUd OOMEH B a’poOHBIX KIIETKAX pACTCHHH, TpUOOB U
KHUBOTHBIX TPOTEKAET OJMHAKOBO. JTO CBHIETENIBLCTBYEeT 00 uX poxactBe. KommuecTBo
MUTOXOHJIPUM B KJIETKaX TKaHEW pa3iIM4HO, OHO 3aBUCHUT OT (DYHKIMOHAJIbHON aKTHBHOCTH
kJeTok. Hanmpumep, MHOrO MUTOXOHJIpHU B KJIETKAaX MBIIIILI.

®a3pl (poTocunTeza. DOTOCHHTE3 MPOUCXOAUT B ABE (pa3bl, a UMEHHO B CBETOBYIO (hazy H
TeMHOBYIO0 (hazy. Bo Bpems cBeToBO (a3bl MpOUCXOAUT O0Opa3OBaHUE SHEPruH, KOTOpas
3aTeM pacxoayeTcs Ha TeMHOBBIEe peakiuu. [Ipouecc cBeToBoi (a3bl hoTOCHHTE3a BKIIOYAET
B ceOs Henmknuueckoe dotodochopunupoBanne U poronu3 Boabl. B xauecTBe moOOYHOTO
NPOAYKTa peakuud B pe3yibraTte (OTONM3a BOABI BBIIEIAETCS KHCIOpOA. Peakims
MPOUCXOIUT Ha MEMOpaHaX TUIAKOUIOB.

becrosnioe pazMHOKEeHHE OCYLIECTBIISETCS MPU YUACTUHU JIMIIb OJHON POJUTENHCKONH 0co0U U
OpoucXoauT 06e3 obpa3zoBaHMs rameT. JlouepHee MOKOJEHHE Y OJHUX BHUIOB BO3HHKAeT U3
OIHOM WJW TpYNIbl KIETOK MATepUHCKOrO OpraHusma, y JpYrHX BHIOB — B
CHENHaIM3UPOBAHHBIX OpraHax. Pa3nuyaror ciemyromye crioco0sl 0€CroIoro pa3MHOKEHUS:
JieNieHue, TIOYKOBaHue, (hparMeHTalus, NoJIu3MOPHUOHUS, CIIOPOOOpa3OBaHUEe, BET€TATUBHOE
Pa3MHOXKEHHE.

[Ipomiecc oOpa3oBaHUs MOJOBBIX KJIETOK, WM rameT. IIockompKy B Xoze rameToreHesa
crenuanu3anus SHIeKIeToK W CIepMaTO30UI0B MPOUCXOAUT B Pa3HBIX HaIPaBICHUSX,
OOBIYHO BBIJEJIAIOT OOTE€HE3 U CIIEPMATOTEHES.

Meiio3. Jlenenue KJIETOK. THI KJIETOYHOTO JAEJ€HMS, B pe3ylbTaTe KOTOPOro oOpa3yrorcs
KJIETKH, COJIeprKalllie OJUHAPHBIN (MU rarIouHbIi) Habop xpoMocoM. OH COCTOUT U3 ABYX
NIOCJIEZIOBATEIbHBIX JEIEHUHM, KaXI0€ M3 KOTOpBIX, B CBOIO O4Yepelb, HMEET 4YEThIPE
nocneoBaTeabHble cTaauu: npodasy, Meradasy, anadaszy u Tenodassl

JIBoitHoe omnonoTBopeHue. CII0KHBI MEXaHU3M OIUIOJOTBOPEHHS LIBETKOBBIX PACTEHUU.
OTOT mIpolecc BKIIOYAeT B ce0s COEUMHEHHUE >KEHCKOro raMeTopuTa ¢ JBYMS MYKCKUMHU
rametamu. OH HayMHAeTCsl, KOTJa MbUIbLIEBOE 3€PHO NPUIMMNAET K PbUIbLLY IJIOJOJINCTUKA,
YKEHCKOM penpoAyKTUBHOM CTPYKType LIBETKA. 3aT€M IbUIBLIEBOE 3€PHO BIIUTBHIBAET BIAry U
Ha4YMHAET MPopacTaTh, 00pa3ys MbUIBLEBYIO TPYOKY, KOTOpas MPOXOIUT BHU3 K 3aBsI3U Yepe3
NOYaToK. 3aTeM KOHYMK MBUIBIIEBON TPYOKH BXOJUT B 3aBsi3b M IMPOHHUKAET Y€pe3 OTBEPCTHE
MUKponuisi B cemsnouke. IlbuiblieBas TpyOka MpoJoDKaeT BBICBOOOXKIATh — JBA
CIEPMAaTO30H/1a B YMOPHUOHAIEHOM MEIIOYKE.
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I'omeocTtasz. Camoperyssmusa. CaMoperymisius, CHOCOOHOCTh OTKPHITON CUCTEMBI COXPAHSTh
MIOCTOSTHCTBO CBOETO BHYTPEHHETO COCTOSHHS MOCPEACTBOM CKOOPIWHUPOBAHHBIX PEaKIUH,
HANPaBIEHHBIX Ha TMOJJIep)KAHUE IUHAMHYECKOTO paBHOBecHs. CTpemIIeHHE CHCTEMBI
BOCTIPOM3BOJIMTE  Ce0s, BOCCTAHABIMBATH YTPAUYCHHOE pPABHOBECHE, IPEOOJICBAThH
COMPOTHBIICHUE BHEIIHEH CPEIbI.

OCHOBHBIE TPU3HAKH MHOTOKJIETOYHBIX OPIraHU3MOB — 3TO HAJIMYNE PA3BETBICHHBIX KJIETOK,
00OMEH BEIeCTB, BO3MOXXHOCTh JIBHKCHHSI U pa3MHOKCHHUS. B moamapcTBe MHOTOKIIETOYHEIC
MO>KHO BBIIETTUTh HECKOJIBKO BHJIOB: KHBOTHBIE, pacTeHUSI U TpUObI. JKUBOTHBIE MOTYT OBITh
OYCHb PA3HOOOPA3HBIMU — OT MPOCTEHIINX 0 MO3BOHOYHBIX.

KnoHupoBanue JKMBOTHBIX U pacTeHHMd. B camom oOmeMm 3HaueHHM - TOYHOE
BOCTIPOM3BEJICHUE KaKoro-nubo oObekTa noboe Tpedyemoe KomndecTBO pa3. OOBEKTHl,
MOJTyYeHHBIC B PE3yJIbTaTe KIIOHUPOBAHUS, HA3BIBAIOTCSI KJIIOHOM.

Breimenstor nBa THma pasMHOXKEeHHs — Oecronoe W monoBoe. becmosnoe pa3MHOKeHUE
MPUBOJMT K OBICTPOMY YBEIIMUEHHUIO YHUCICHHOCTH 0CO0EH ¢ COXpaHEHHWEM IMPU3HAKOB BHUA.
OpHako TmTpU DATOM CHHKAIOTCS TPUCIIOCOOUTENIbHBIE BO3MOXKHOCTH TMOTOMKOB K
U3MEHSIOIIUMCS YCIOBUAM cpenbl. [lomoBoe pa3sMHOKEHUE YBEIMYMBAET pa3HOOOpasue
oco0Oeil B mpejeniax BHJA M TIOBBIIIACT JKU3HECIIOCOOHOCTh IMOTOMKOB B HOBBIX YCIIOBHSX
Cpellbl, HO OTPAaHUYHMBAET CKOPOCTh POCTA YHCICHHOCTH.

25. OHTOTEHEe3 — MPOIECC UHINBUTYAIEHOTO PA3BUTHSI 0COOM OT MOMEHTA 00pa30BaHMSI 3UTOTHI

70 KOHIIA >KU3HM OpraHusMa. OMOpHOHAIbHOE pa3BUTHE - MEPUOJ KU3HHM OpraHHu3Ma,
KOTOPBIM HauMHAeTCsl ¢ 00pa30BaHUs 3UTOTHI U 3aKAHYMBAETCS POXKICHUEM WIIM BBIXOJOM
3apojplmia u3 gina. JpoOigeHne — MHOTOKpPAaTHOE JAEICHHME 3UrOThl IIyTEM MHUTO3a.
biactyna — OZHOCIIOMHBIN 3apOABIII C IIOJIOCTBIO BHYTPH; l'acTpynsnus - ABYXCIONHBIN
3apoaeiul. IlocTamMOproHanbHOE (ITOCTHAaTalIbHOE, BHEYTPOOHOE) pa3BUTHE HAYMHACTCS C
MOMEHTa POXJIECHUS WIH BbIXOJla OpraHM3Ma W3 SULEBbIX. 000JOUYEK U MPOJOJIKAETCS 0
CMepTH opraHu3ma. JlopenpoAayKTHBHBIA Mepuoj (IOBEHWIbHBI) — MEepuoj pocrta
OopraHu3Ma, pa3BUTHE U MOJIOBOE co3peBaHue. PenpoaykTuBHbIN nepuos (myoepTaTHbIN 1iu
3peblif) - MepHO B3POCIOro MOJIOBO3PENIOT0 COCTOSIHUSA, 3aHUMAET OOJBIIYIO YaCTh JKU3HHU,
XapaKTepu3yeTcss HauOObIIEH CaMOCTOATEIbHON aKTUBHOCTBIO OpPraHU3Ma B OKpY’Karolien
cpeze.

26. [lpuzHaku >xuBoro. OCOOEHHOCTH KUBBIX OPraHU3MOB, OTCYTCTBYIOIIUE Yy OOJBIIMHCTBA

HEXHMBBIX CHCTEM: CJIOXHOCTh OpPTaHH3AIUH, CIICIHAIH3AINI YacTei eIUHOTrO0 OpraHu3Ma
JUIS  BBINIOJTHEHUS OTHIENBHBIX (DYHKIHMH, CIOCOOHOCTh NPEeoOpa3OBbIBATH BHEIIHIOKO
SHEPTHI0 B JOCTYMHBIE IS ceOs (OpMbI, pPa3MHOXKEHHs, MPUCIIOCOOJICHHE K cpele
00UTaHUsA, Pa3PaXHUMOCTh, CIOCOOHOCTH K 9BOJIFOLIMOHHOMY Pa3BUTHIO.

27. I'enetnka— 9TO HaykKa, n3yvaromas HaCJICACTBCHHOCTD u HN3MCHYHUBOCTD.

HacnencrtBeHHOCTb— 3TO CNOCOOHOCTH IEpeaBaTh MPU3HAKU MOTOMCTBY. ['eH— ywyacTok
monekynbl JIHK, vecymmii uapopmanmio o nmepBudHON CTpykType Oenka. JIokyc— MecTto
pasNoKeHUsl TeHa B XpOMOCOME. AJUIeTbHbIE T€HbI— 3TO TE€HbI, OTBEUAIOIIUE 32 Pa3BUTHE
OOHOTO IMpHU3HAKA, W PACIIOJIOKCHHBIC B OJHUX M TEX XKE TOMOJOIMYHBIX XpOMOCOMaAX.
['eHOTHII— COBOKYITHOCTH BCEX '€HOB B OPTraHU3ME.

28. ChopmynupoBannsie I'. Menaenem 3akonbl. [IpaBuno 1OMUHUPOBAHUS, WU TIEPBBIN 3aKOH:

P MOHOTHOPUIHOM CKpEIIMBAHUH y THOPUOB TIEPBOT'O TOKOJICHHS TMPOSBISIOTCS TOJIBKO
JIOMHHAHTHBIE IPU3HAKH — OHO (DEHOTHUMHYECKH eIMHOO0pa3HO. 3aKOH paCIIEIUICHUS, WIH
BTOpO# 3akoH ['. MeHnens: mpu CKpenBaHuM THOPUIOB MIEPBOTO MOKOJICHUS B TIOTOMCTBE
OPOUCXOAUT pACIICIUICHHEe TNPU3HAKOB B OTHOImEHWH 3:1 — oOpa3yroTcs nBe
(dbeHoTUIMYeCKre TPYIIBl — JAOMHHAHTHAS W peneccuBHas. OH Gopmynupyercst Tak: mpu
JUTHOPUJIHOM CKPEHIMBAaHUK TE€Hbl W MPU3HAKH, 32 KOTOPbIE A3TH T'EHbI OTBEYAIOT,
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HaClIeyIOTCSl HE3aBUCUMO Jpyr OT Jpyra. OTO O3HAayaeT, 4To MNpH OOpa30BaHUU
MaTEpPUHCKHX M OTLOBCKHUX T'aMET B KaXKIyI0 M3 HUX MOXET MOMAacTh JIIOOOH amienb 3
OJTHO TIapbl BMECTE C JIFOOBIM APYTMM U3 APYrOi maphl.

HacnenoBanue xakoro-nu0o mpu3Haka, TeH KOTOPOTO HAXOJIUTCS B MOJOBBIX XPOMOCOMAX.
HacnenoBanue mNpU3HAKOB, MPOSBISIIOMIMXCS TOJBKO Yy OCOOE OJHOro TMoia, HO He
ONpEACIIEMbIX TI€HAaMH, HaXOASIUMMHUCSA B IIOJOBBIX XpOMOCOMAaX, Ha3bIBAETCs
HACJIE0BAHUEM, OTPAHUYECHHBIM ITOJIOM.

Kapuotun kaxaoro opraHuszma COAEP)KUT XPOMOCOMBI, OMHAKOBBIE y 00OOMX TOJIOB, MX
Ha3bIBAIOT - ayTOCOMAMM. AYTOCOMBI - 3TO HE IOJOBBIE XPOMOCOMBI. A XpOMOCOMBI, IO
KOTOPBIM KEHCKUH M MY>KCKOW IOJI OTIMYAIOTCS IPYr OT Jpyra, Ha3blBalOTCS - MOJIOBBIMU
XpOMOCOMaMH.

OOycnoBrieHa BO3HUKHOBEHHEM pAa3HBIX THUIOB MYyTallii M WX KOMOWHAIUH, KOTOpBIC
NEPEAl0TCs 110 HACJIEACTBY U BIIOCIEICTBUU MPOSABIAIOTCS y notoMcTBa. Yapnbs3 JlapBuH
Ha3BaJl TAKOW THUI M3MEHUYMBOCTH HEOIPENEIEHHOMN, IMOCKOIBKY M3HAYaJIBHO HEBO3MOXKHO
OIIPEEIINTD, KAKUE NIPOSBATCA U3MEHEHUS, KpPOME TOT0, OHU BCETJa MHIUBUyaIbHbI
CBOICTBO OPraHU3MOB CO CX0XHMM I'€HOTUIIOM IO-Pa3HOMY U3MEHSTHCS 110J BO3AEHCTBUEM
pa3IAYHBIX YCJIOBUH OKpYyXaroIien Cpenpbl. OcHoBHO# XapaKTepUCTUKOU
MOIU(DUKAIIMOHHON WM3MEHYMBOCTH CUMTAETCA M3MEHEHHEe (EeHOTUna MpHU TOJHOM
COXpaHeHHH reHoTuna. [lo3ToMy MHOrJa TakKe MCIOJIb3YETCsl MOHATHE «(pEeHOTHIHUYECKast
M3MEHUYUBOCTD)

Jlamapk yTBepaaj, YTO 1O CBOUM (U3NYECKHMM OCOOEHHOCTSIM YEJIOBEK OJIMKE BCEro
CTOUT K YEJOBEKOOOpa3HbIM O0€3bsiHAM, B YAaCTHOCTU K IIKMMIIAH3€, MO3TOMY BIIOJIHE
JIOITYCKAaJl €r0 MPOUCXOXKIEHUE OT KaKOW-HUOYIb Pa3HOBUAHOCTH «UETBEPOPYKHX». Jlamapk
IIPUBEII PALA0-Ka3aTeIbCTB DBOIIOLUN B MUPE )KUBOTHBIX U PACTEHUH, yTBEPXKIas, 4TO BCE
COBPEMEHHBIE OpPraHU3Mbl MPOU3OLUIM OT JPEBHUX IMyTeM 3Bojtoluu. OH JOMycKaj, 4YTo
caM YeJIOBEeK pa3BUIICS Ha MPOTSKEHUU BPEMEHH U3 00€3bsHBI

EcTecTBeHHOHAyYHBIMU  MPEANOCHUIKAMUA  BO3HMKHOBEHMS  DBOJIOLHMOHHOTO  YYEHUS
JlapBuHa ABIAIOTCA: Pa3BUTHE aCTPOHOMHHU U T€OJIOTMM; YCIIEXU CUCTEMATUKH PAaCTEHUM U
KHUBOTHBIX; pa3BUTHE Ouoreorpa@uu ¥ NaAJCOHTOJOTUM; PA3BUTHE CPABHUTEIbHOM
AHATOMUU U SMOPUOJIOTUH; CO3JJaHUE KJIETOUHON TEOPUU; IBOIOLIMOHHOE yueHue Jlamapka.
Teopust JlapBuHa 3akirodaercs B TOM, UYTO JKUBBIE CYIIECTBA HBOJIOLHMOHUPYIOT IOJ
JEHUCTBUEM €CTEeCTBEHHOro ordopa. /lapBuH He ObLI MEPBBIM 3BOJIIOIUOHHUCTOM, O ATOTO
JIOAM TOXE MHCAIN, YTO OJHM BHUJbI MOTYT NpeBpamarbes B apyrue. Benuune lapBuHa B
TOM, YTO OH IOHSJI, KaK 3TO NMPOMCXOAMT: BO3HHMKAIOT CIy4YaiHbIE W3MEHEHHs, a IOTOM
€CTECTBEHHbIH OTOOp OCTaBIIET U3 HUX BBIFOJIHbIE, UTHOPUPYET HEUTPAJIbHBIE U OTCEKAET
BPEIHBIE.

boppba 3a cymecrtBoBaHue; ¢ BbpKMBaHME U NPEUMYLIECTBEHHOE PpPa3MHOXKEHHE
pUCTIOCOOJICHHBIX - €CTeCTBEHHBIH 0TOOp; * EcTecTBeHHBIN OTOOp BEAET K IUBEPreHLINU
(pacxo’xJeHHI0) IPU3HAKOB U, B KOHEYHOM CUeTe, K BUL000pa30BaHHIO.”

COBOKYNHOCTh NPU3HAKOB, OTIMYAIOIIMX JAaHHBIM BUA OT Apyroro. Mopdonornueckuit
KpuTepuid BHJAa - OAMH M3 BaxHeWmmx. Ilog Mopdoriorumueckum KpurepueM BHIa
IIOHMMAIOT COBOKYITHOCTh BHEIIHMX IIPU3HAKOB OpraHusMa. Jloiroe BpeMs 3TOT KpUTEpUU
ObUI IJIAaBHBIM U J1aXKe eMHCTBEHHBIM. C €ro MOMOIIBIO JIETKO pa3inyarh BUAbI, KOTOPBIE HE
SBIISIIOTCS OIM3KUMM POACTBEHHUKAMHU

[prcnoco0aeHHOCTh — PE3yNbTaT ACUCTBHS (PaKTOPOB IBOJIONMU. B pe3ynbrare neicTBus
€CTECTBEHHOTO OTOOpa COXpPAHSIOTCS OCOOM C IMOJE3HBIMU S HMX IMPOLIBETAHHS
MpU3HAKaMU. OTH TpHU3HaKW OOYCIOBIMBAIOT  XOpOIIYH, HO HE aOCONIOTHYIO
NpUCHIOCOOJICHHOCTh  OPraHMU3MOB K TEM  YCJIOBHUSAM, B KOTOPbIX OHHU  JKHUBYT.
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[Iprcnoco0aeHHOCTD K YCIOBUSAM Cpeibl MOXKET ObITh BEChbMa COBEPIIEHHON, UTO MOBBIILIAET
IIAHCHI OPTaHNW3MOB Ha BBKMBAHUE M OCTaBJICHHUE OOJIBIIETO YUCIAa TOTOMKOB.
Knaccuueckum nmpumepoM JIBUXKYILEro OTOOpa SIBISETCS SBOJIIOLUS OKPAacKU y Oepe3oBoit
nsaeHunpl. OKpacka KpbUIbeB 3TON 0a00YKM UMUTHPYET OKpPAcKy MOKPBITON JIHIIailHUKaMU
KOpbl JI€PEBLEB, HA KOTOPBIX OHA IPOBOAMUT CBETJIOE BpeMs CyToK. OueBUIHO, Takas
MOKPOBUTENBCTBEHHAs OKpacka chopMUpOBaIach 38 MHOTHE MTOKOJICHUS MPEAIIECTBYIONIEH
3BOJIIOLIMH

Maxkpo3BOIOIHSI— KPYITHBIE 3BOTIOIIMOHHBIE COOBITHS, TPUBOAAIINE K 00pa30BAHNIO HOBBIX
OTPSZIOB, KJIACCOB, TUIOB U IapCTB. BuaoobpazoBaHue— 3T0 paciierieHne 0uoJI0ruaeckoro
BU/Ia Ha JIBa M OoJiee HOBBIX BUA BCJIEJCTBHE MHMKpO3BONOLMHU. Paznmuator ase (hopMel
BUJI000pa30BaHus: reorpaguueckoe M HKOJIOTMYECKOE. 3HAHUS O MUKPOIBOIIOIMOHHBIX
nporeccax HeoOXOOUMBI Ui PELIEHUs 3a7ad IO OXpaHe MPUPOAbl M PallMOHAJIbHOIO
IIPUPOIOTIOIB30BAHUS.

Bbiiensior Tpu OCHOBHBIX HAIPaBJICHUS SBOIONUM — apoMopdo3, UIMOATANTalUI0 U
o0mryro gereHepaiuio. Bce oHE BeayT K OMOJIOrMYECKOMY MPOTPECcCy, T. €. MPOIBETAHUIO
BUJIOB M OoJjiee KPYMHBIX TaKCOHOB, KOIJla IpyIIa YBEJIWYMBAECT CBOIO YHCIECHHOCTb U
BUJIOBOE paszHooOpa3sue, paciupsieT apeal. buonoruueckomy rporpeccy
IPOTUBOMOCTABIISIETCSI OMOJIOTMUECKUI perpecc, KOraa YHCICHHOCTb, apean Buaa(oB), a
TaKk)K€ KOJMYECTBO BMJIOB TAaKCOHA YMEHBIIAIOTCS B CIIEJICTBUM HECHOCOOHOCTH TPYMIIbI
IPUCTIOCOOUTHCS K M3MEHSIOIINUMCS YCIOBUAM cpelibl. Jpyrumu cioBaMu, OMONIOrHYECKU
perpecc MpOUCXOJUT, KOTJa UCTOPUYECKOE Pa3BUTHE TaKCOHA HE HUIET MO KaKoMy-Iu0o 3
HaIpaBJICHUN SBOJIIOIUH.

PacoBble paznuuus SBIAIOTCS PE3yJIbTATOM MPHUCIIOCOOJICHHS 0NN K OmpeaeleHHbIM
YCIIOBUSIM CYILIECTBOBAHUS, a TaKXK€ HCTOPUYECKOTO U OOLIECTBEHHO-IPKOHOMUYECKOTO
Pa3BUTHS YEIOBEUECKOTO OOIIECTBA

Cpena oOuTaHust — 4acThb MPUPOBI, OKPYKAIOIIas )KUBbIE OPraHU3MBI M OKa3bIBAIOIAs Ha
HUX TpAMOE WIM KOCBEHHOE BO3JEHCTBUE, T.€. COBOKYINHOCTh OHOTHYECKUX H
aOMOTHYECKUX YCIIOBHM XM3HU. VX 4: Ha3eMHO-BO3IyIIHas, BOJAHAs, MOYBEHHAas, cpela
BHYTPHU JKUB OPTaHU3MOB. JKOJOrHUeckre (aKTOphl Cpeibl — OMPE/EIICHHbIE YCIOBUS U
AIIEMEHTHI CpPefbl, OKa3bIBAIOUINE CIEHU(PUUIECKOe BO3ICHCTBHE HA JKUBBIE OPTaHU3MBL
OKkonoruyeckue (GakTopbl AEIATCA Ha: — OuoTHYECKUE, — abuoTtuyeckue: —
busnueckne (Knmmmartmdeckue (akTopbl: CHEKTp COJHEYHBIC JIy4deHd, OCBEIIEHHOCTD,
TEMIEpAaTypa IOBEPXHOCTH 3€MJIM, BIJIAXHOCTb BO3/yXa, OCAJKH, BETEp, JaBJICHUE
atMocdeprl. OpnadoreHHsle (MOYBEHHBIE) (AKTOPHI: IUIOJAOPOJHME, XHUM. COCTaB,
IPaBUMETPUYECKOE COCTOSIHUE, BJIArOEMKOCTb, BO3yXOIPOHUIIAEMOCTb, TEMIIEpaTypa,
MEXAHUUYECKUH COCTaB, IUIOTHOCTb. DaKTOpBl BOJHOI Cpenbl. IPO3pAayHOCTh, CKOPOCTH
teueHus. Oporpadudeckue: penabed, BHICOTA CKIOHA HAJl YPOBHEM MOps, KPYTH3HA CKIIOHA,
IKCIO3UIHS (CeBep/ior).) — Xumuueckue (KUCIOpO, COAEPKaHUe COJIEH, )KECTKOCTD,
cocTaB OOMEHHBIX KaTHOHOB OOMEHHas BO3MOKHOCTD). [1o meprogudHOCTH Aenarcs Ha: —
NepUOANYECKUE (perynsipHo MOBTOPSIIOTCS ) NEPBUYHBIE, BTOPUYHBIE,
HeMeproruecKue (BO3HUKAIOT HEOXXHMJAHHO), aHTPOIOTeHHbIE (BO3JEHCTBHE 4YerIOBeKa),
dakToppl  nuTaHUS ~ (KauecTBO  MHUINM,  KOJMYECTBO  MHUIIM,  MAaKpPO3JIEMEHTHI,
MHUKPO3JIEMEHTHI).

Hemenxkuii yuensrii-arpoxumuk 0. JIMOWX OTKpBUT Tak Ha3bIBaeMbli 3aKOH MHUHHMYMA,
COTJIACHO KOTOPOMY CaMO€ CHJIbHOE BO3/ICHWCTBHE HA OPraHU3M OKa3bIBaeT TOT (akTop,
3HaYeHHe KOTOpOro Haubojee OTKIOHHIOCH OT 30HBI ONTHMyMa. Takoil (hakTop MOXKeT
OTpaHUYMBaTh PACIPOCTPAHEHHUE >KUBBIX OPTaHU3MOB WJIM MPHUBOJUTH UX K rudemu. M3-3a
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TOTO, YTO OH JIMMUTUPYET (OrpaHMYMBAET) HKHU3HEIEATENbHOCTb, €ro Ha3bIBAIOT
JUMUTHPYIOIUM (HaKTOPOM.

3akoH TonepantHoctu Ulendopna: «JIumutupyromum GpakTopoM NpouBETaHHUs OpraHU3Ma
MOJKET OBITh KaK MUHHMYM, TaK ¥ MaKCHMYM JKOJIOTUYECKOTO BIIMSHUS, TUATTA30H MEXKITY
KOTOPBIMH ONPEJEIISIeT CTENEHb BBIHOCIWBOCTU (TOJIEPAHTHOCTH) OpPTraHU3Ma K JaHHOMY
dakropy». [Ipumep: HemepeHOCHUMBIMHU IS JKUBBIX OPTaHU3MOB MOTYT OBITh HE TOJBKO
HelocTaToK (Ha yTo ykasbiBaid emé JInOmx), HO U M30BITOK Teria, cBeta M BOJIbL JIF000ii
bakTop, HAXOIAIIMIACS B U30OBITKE WM HEJOCTATKE, MOXKET OTPAaHUYMBATH POCT U Pa3BUTHE
OpPraHU3MOB U MOMYJISIIHMA

[omynsius sBIsieTCA 3JIEMEHTapHON CTPYKTYpOii BHa, B OpMe KOTOPOH BHUJI CYIIECTBYET
B npupoae. OCHOBHBIMH XapaKTEPUCTHKAMHU TOMYNALUUA  SBISIOTCS: IUIOTHOCTb,
YHCIICHHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, BO3PACTHON COCTaB, XapaKTep paclpeaesieHus B
npezenax TeppUTOPUH U TEMIT POCTa.

[Tonmoxenue opranuzMa B TUIIEBOH (Tpoduueckoit) nernu. Kak KomndecTBo TpopUUECKUX
YPOBHEH, TaK M HMX CJIOXXHOCTh CO BPEMEHEM YBEINYMBAIOTCS, UCKIIOUEHHE COCTABIISIIOT
NEepUOIMYECKUE MAacCOBble BbIMHMpaHMA. YPOBHH B Tpoduueckoil Lemu ecTb HECKOJIbKO
ypoBHe#. [IumeBas nenodyka HaYMHAETCS HA YpoBHE | — Ha HEM HAXOIATCS MPOIYIICHTHI,
Takue Kak pacteHus. Ha ypoBHe 2 HaxoJsaTCsl TpaBOSAHBIC KHUBOTHBIC, KOTOPBIE MMUTAIOTCS
npoayueHtamu. [lnoTosiiHble KUBOTHBIE HaxoAsATcs Ha ypoBHe 3. MHoraa murieBasi Lemb
3aKaHYMBAETCS CBEPXXUIIIHUKAMHU, KOTOPBIE HAXOATCA Ha TPOYUIECKUX YPOBHSIX 4 UiH 5.
Coo0miecTBO — 93TO colMaidbHas eAMHULA (TPYINa >KUBBIX CYIIECTB), B KOTOPOM OHHU
O0BEIMHEHBI 110 TPU3HAKY HOPM, pEJIHWTUH, IICHHOCTEH, poaa 3aHATHH, OObIUacs,
STHUYECKOW MPUHAMIEIKHOCTH, MOJIUTUYECKUX B3IJIAJIOB, YBJICUCHHUS, HACHTUYHOCTH.
Oxocuctema (rped. oikos - KwiMie) - €AWHBIA MPUPOIHBIN KOMIUIEKC, 00pa30BaHHBIN
KUBBIMH OpraHMU3MamMH W CpeIod HX OOWTAaHWS, HAXOIIMIMXCS B 3aKOHOMEPHOMH
B3aMMOCBS3U JAPYr C APYroM M OOpa3ymoIIuX cHcTeMy. Bbl MOXeTe BCTPETHUTh CHHOHUM
TIOHSTHS IKOCUCTEMA - OMOTeorieHo3 (Tped. bios - )Ku3Hb + geo - 3emurst + koinos - o01uin).
Crenyer pazensats 6MOTreoneHo3 U OHOIEHO3.

Junamuueckoe paBHOBecHe Ouocdepbl — 3TO COCTOSTHUE, IIPU KOTOPOM BCE KOMITOHEHTHI U
IPOIIECChl BHYTPU OHOC(EPbI HAXOAATCS B TIOCTOSHHOM B3aMMOACHUCTBUH H TOAIEPKUBAIOT
YCTOMYMBOCT U TApMOHHMIO CHUCTEMbI. [l mojaep)kaHus TUHAMHYECKOTO pPaBHOBECHS
HEOOXOMMO COOJIIOJIEHHE MHOXKECTBa CIOXHBIX (akTopoB. OauH U3 HUX —
Ouonornyeckoe paszHooOpasme, KOTOpoe sBIsieTcs OCHOBOI Oumocgepsl. PaznooOpaszue
BUJIOB U UX B3aUMOJICHCTBUE UTPAIOT KIIOUYEBYIO POJIb B MOAEPKAHUHA STOTO PABHOBECHSI.
Coe yuenue o Omocdepe B.U. Bepranckmii cucteMHO HM3JIOXHI B KHure «brochepay,
COCTOSIIYIO U3 ABYX yacTeil: «buocgepa nu kocmocy» u «O0651acTh )KU3HNY, OMYOIMKOBAHHOM
B 1926 rony. [lpogomxkenue ydeHue MOTYyIHIO B KHUTE «XUMHYECKOE CTPOCHHE OHochepsl
3emuny», u3ganHoe depe3 20 JeT mocie cMepTH y4eHoro. B Hux Ouocdepa mpeacrabieHa
KaK IIeJIOCTHasl CUCTeMa, oOJiafjaroiias BCEMU €€ XapaKTepHbIMU KauecTBaMu. DYHKIIHIO
YIIPaBIIEHUS] CHCTEMOM OH OT/IaJl )KHBOMY BEIIECTBY.

OnHoil n3 Haumbosee OCTPBIX HSKOJIOTHYECKHUX IPOOJIEM B HACTOSIIEE BpeMs SBISIETCS
3arpsi3HEHUE OKPYKaloIlel MPUPOJIHOMN Cpelibl OTXOJaMU MIPOU3BOICTBA U NOTPEOJICHUS U B
NEPBYI0 OYepelb OMACHBIMH OTXOoAaMHU. OTXOABI SBISIOTCS HCTOYHMKOM 3arpsi3HEHUs
aTMoc(epHOro BO3/ayXa, MOJ3EMHBIX U TOBEPXHOCTHBIX BOJI, IOYB U pacTUTENbHOCTH. Bee
OTXOZBI TTOAPA3IEIISAIOTCS Ha OBITOBBIC U IPOMBIIIUICHHBIE (TPOU3BOICTBEHHEIE).
AHTpOIIOT€HHOE BO3/CHCTBUE Ha NPUPOLY — ITO pPE3YyNbTaT JAEATEIbHOCTH 4YeJIOBEKa,
OKa3aBIIMI BJIUSHUE Ha OKpyXarollyr cpeay. JlaHHOe BO3JIEHUCTBHE  MOYKHO
KJIacCU(UIUPOBATh CIEAYIOIIMM O0pa3oM: 3arps3HEHHE Cpellbl OMACHBIMH OTXOJaMU;



IIyMOBOE BO3/IeiicTBUE; OMOJIOTHYECKOE 3arps3HEHUE; BO3IEHCTBUE 3JIEKTPOMArHUTHBIX
NOJIEM M HW3JIy4YEHUH; BO3JECHCTBUE OpYXKHS MAaCCOBOTO YHHMUYTOXXEHHS; BO3JCHCTBUE
TEXHOTEHHBIX IKOJIOTHUECKUX KaTacTpod.

53. bakrepuanpHple 3a00neBaHusT YenoBeka. K OakTepuanbHBIM 3a00JIEBAaHHUSIM OTHOCSTCS:

54,
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gyMa, XoJepa, cHOUpCKas s3Ba, TyOepKyn€3, OOTYIM3M, CTOJOHSK, aHTMHA, MCHUHTHT,
mudTepusi, TU3EHTEPHs], KOKIIOINI, CKapiaThHA, TacTPUT, si3Ba JKEIyAKa U ATOT CIHCOK
MOXKHO Tmpoaokath emé wu €me. bakrepuanbHbie 3a0oneBaHus pacteHuii. K
OakTepuanbHBIM OTHOCSATCS: THHUIHW, OaKTepUaNbHBI pak, OakTepHalbHOE YBsIaHUE,
OakTepuanbHas NATHUCTOCTh. | HUb. Ecniu Bamn 1iBeTouek ojjoiena rHuiib, Bbl 3TO 3aMETHUTE
0 OMEPTBEBIIMM M pa3MIT4EHHBIM TKaHAM. OCOOCHHO OT 3TOTO CTPAgalOT PACTCHUS,
UMEIOLINEe MSCUCTBI CTeOelnb WM JHCThS. bakTepus HauMHAET pa3sMHOXKAThCS MpH
U30BITOYHOM IIOJIMBE W NIEPEKOPME PACTCHHS a30TUCThIMH ynoOpeHusiMu. baktepuanbHOe
yBsIJaHUE.
Campble pacnpocTpaHeHHbIE BUpyCcHble Oosie3HH K BuUpyCHBIM OO0JI€3HSIM uYelIoBEeKa OTHOCHT:
HaTypaJbHYI0O U BETPSIHYIO OCIY, KOPb, I€pIieC, T'PHUIIN, KPACHYXA, IMOJMOMHUEIIUT, T€HNaTUT
BupycHblii, BUY. Berpsnas ocna - wuHpekunoHHoe 3a0ojeBaHME, IpOTeKarolee ¢
YMEPEHHBIMH OOIIMMH SIBJICHUSIMU U CHITIBIO.
ApanTanus 4YenoBeKa K HOBOW IS HETrO Cpele - CIOXKHBIA COIMATbHO-OMOIOTHYeCKHIA
MPOLIECC, B OCHOBE KOTOPOTO JIEKUT M3MEHEHUE CUCTEM U (YHKIMH OpraHu3Ma, a TakKe
NpUBBIYHOTO moBeneHus. llon anmanrtanuel yenoBeka MOHUMAIOTCS TMPHUCIIOCOOUTEIHHBIC
peaklMy ero opraHu3Ma Ha W3MEHAIUecs (aKTOpbl cpeAbl. AnanTaius NposBiIsSeTCs Ha
Pa3HbIX YPOBHIX OpraHU3alliy )KUBOM MaTepUu: OT MOJIEKYJISIPHOTO 10 OMOLIEHOTHYECKOTO.
Jucuunimza, u3yvaromass BO3MOXKHOCTH HMCITOJIb30BaHUsl JKUBBIX OPraHU3MOB, X CHCTEM
WIM MPOAYKTOB HX >KM3HEIAEATEIBHOCTH [UISl PELICHUsS TEXHOJIOIMYECKMX 3a/lad, a TaKKe
BO3MOYKHOCTH CO3/IaHUS )KUBBIX OPTaHU3MOB C HEOOXOIUMBIMU CBOMCTBAMH METOJIOM T€HHOU

WH)XEHEPUU
CaMOCTOSITEIPHOW  TMO3HABATEIHLHOW  NESITENIBHOCTH, TPAXKIAHCKOTO — OOIIECTBEHHON
NEeSTENbHOCTH, COLMAIbHO — TPYAOBOM MAESITENBHOCTH, OBITOBOW cdepe, KyIbTypHO-

nocyroBoit  gestenbHOCTH. CyITHOCTh  OMOIKOJIIOTMYECKOTO MOHHUTOPHHrA. OTOT BHUJ
MOHUTOpPUHIA pAaCCMaTpPUBAETCA KAaK CHCTeMa HaOIIOJEHUM, OLEHKH W IMPOTHO3a JIHOBIX
U3MEHEHUH B OMOTE, BHI3BAHHBIX (haKTOpaMH aHTPOMOreHHoro mpoucxoxacHus (demopos,
1975; Bypaun, 1985 u ap.). Ero o6bexToM BBICTYHaeT OMOIOTHYECKUE CUCTEMBI Pa3IMUHbIX
YpPOBHEM OpraHu3alMi M MX peakIMd Ha BHEIIHUE €CTECTBEHHBIE W aHTPOIIOTCHHbIE
Bo3/eicTBUSA. CyOKJIETOUHOMY YPOBHIO OpraHM3allid CHCTEM COOTBETCTBYET I'€HETHUECKUIl
MOHUTOPUHT, KIETOYHOMY - OHOXMMHUYECKHA MOHHUTOPHUHI, OPraHU3MEHHOMY -
(bU3UONOTHUECKU MOHUTOPUHT, MOMYJSIIIUOHHOMY H OHOIICHOJIOTHYECKOMY YpPOBHSIM -
9KOJIOTUYECKUI MOHUTOPHUHT (B Y3KOM CMBICIIE ATOTO TIOHSTHS).



